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WARNING: 

HlGH VOLTAGE EQUIPMENT 

THlS EQUIPMENT CONTAINS CERTAIN CIRCUITS AND/OR COMPONENTS OF 

EXTREMELY HlGH VOLTAGE POTENTIALS, CAPABLE OF CAUSING SERIOUS 

BODILY INJURY OR DEATH. WHEN PERFORMING ANY OF THE PROCEDURES 

CONTAINED I N  TH lS  MANUAL, HEED ALL APPLICABLE SAFETY PRECAUTIONS. 

RESCUE OF SHOCK VICTIMS 

1. DO NOT ATTEMPT TO PULL OR GRAB THE VlCTlM 

2. I F  POSSIBLE, TURN OFF THE ELECTRICAL POWER. 

3. I F  YOU CANNOT TURN OFF ELECTRICAL POWER, PUSH, PULL OR L I F T  
THE V lCT lM TO SAFETY USING A WOODEN POLE, A ROPE OR SOME 
OTHER DRY INSULATING MATERIAL. 

FIRST AID 

1. AS SOON AS V lCT lM I S  FREE OF CONTACT WITH SOURCE OF 
ELECTRICAL SHOCK, MOVE V lCT lM A SHORT DISTANCE AWAY FROM 
SHOCK HAZARD. 

2. SEND FOR DOCTOR AND/OR AMBULANCE. 

3. KEEP V lCT lM WARM, QUIET AND FLAT ON HISIHER BACK. 

4. I F  BREATHING HAS STOPPED , ADMINISTER ARTIF ICIAL 
RESUSCITATION. STOP A L L  SERIOUS BLEEDING. 



I N T E G R A T E D  C I R C U I T S  A N D  S O L I D  S T A T E  D E V I C E S  S U C H  
AS MOS F E T ' S ,  E S P E C I A L L Y  CMOS T Y P E S ,  A R E  S U S -  
C E P T I B L E  T O  D A M A G E  B Y  E L E C T R O S T A T I C  D I S C H A R G E S  
R E C E I V E D  F R O M  I M P R O P E R  H A N D L I N G ,  T H E  U S E  O F  
U N G R O U N D E D  T O O L S ,  A N D  I M P R O P E R  S T O R A G E  A N D  
P A C K A G I N G .  A N Y  M A I N T E N A N C E  T O  T H I S  U N I T  M U S T  
B E  P E R F O R M E D  W I T H  T H E  F O L L O W I N G  P R E C A U T I O N S :  

1. B E F O R E  U S I N G  I N  A  C I R C U I T ,  K E E P  A L L  L E A D S  
S H O R T E D  T O G E T H E R  E I T H E R  B Y  T H E  U S E  O F  
V E N D O R - S U P P L I E D  S H O R T I N G  S P R I N G S  OR B Y  
I N S E R T I N G  L E A D S  I N T O  A  C O N D U C T I V E  M A T E R I A L .  

2 .  WHEN R E M O V I N G  D E V I C E S  FROM T H E I R  C O N T A I N E R S ,  
G R O U N D  T H E  H A N D  B E I N G  U S E D  W I T H  A  C O N D U C -  
T I V E  W R I S T B A N D .  

3 .  T I P S  O F  S O L D E R I N G  I R O N S  A N D / O R  A N Y  T O O L S  
U S E D  M U S T  B E  G R O U N D E D .  

4 .  D E V I C E S  M U S T  N E V E R  B E  I N S E R T E D  I N T O  NOR 
R E M O V E D  F R O M  C I R C U I T S  W I T H  POWER O N .  

5 .  P C  B O A R D ,  WHEN T A K E N  O U T  O F  T H E  S E T ,  M U S T  
B E  L A I D  ON A  G R O U N D E D  C O N D U C T I V E  M A T  OR 
S T O R E D  I N  A  C O N D U C T I V E  S T O R A G E  B A G .  

R e m o v e  a n y  b u i l t - i n  p o w e r  s o u r c e ,  s u c h  
a s  a  b a t t e r y ,  b e f o r e  l a y i n g  P C  B o a r d s  
o n  c o n d u c t i v e  m a t  o r  s t o r i n g  i n  c o n -  
d u c t i v e  b a g .  

6 .  P C  B O A R D S ,  I F  B E I N G  S H I P P E D  T O  T H E  F A C T O R Y  
F O R  R E P A I R ,  M U S T  B E  P A C K A G E D  I N  A  C O N D U C -  
T I V E  B A G  A N D  P L A C E D  I N  A  W E L L - C U S H I O N E D  
S H I P P I N G  B O X .  

T H E  U S E  O F  S I G N A L  G E N E R A T O R S  FOR M A I N T E N A N C E  A N D  
O T H E R  A C T I V I T I E S  C A N  B E  A  S O U R C E  O F  E L E C T R O -  
M A G N E T I C  I N T E R F E R E N C E  T O  C O M M U N I C A T I O N  
R E C E I V E R S ,  W H I C H  C A N  C A U S E  D I S R U P T I O N  A N D  
I N T E R F E R E N C E  T O  C O M M U N I C A T I O N  S E R V I C E  O U T  T O  A  
D I S T A N C E  O F  S E V E R A L  M I L E S .  

U S E R S  O F  T H I S  E Q U I P M E N T  S H O U L D  S C R U T I N I Z E  A N Y  
O P E R A T I O N  W H I C H  R E S U L T S  I N  R A D I A T I O N  O F  A  S I G N A L  
( D I R E C T L Y  O R  I N D I R E C T L Y )  A N D  S H O U L D  T A K E  
N E C E S S A R Y  P R E C A U T I O N S  T O  A V O I D  P O T E N T I A L  
C O M M U N I C A T I O N  I N T E R F E R E N C E  P R O B L E M S .  
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PREFACE 
SCOPE 

T h i s  m a n u a l  c o n t a i n s  m a i n t e n a n c e  i n s t r u c t i o n s  f o r  t h e  F M / A M - 1 2 0 0 s  a n d  
FM/AM-1200A C o m m u n i c a t i o n s  S e r v i c e  M o n i t o r s .  T h e  i n f o r m a t i o n  i n  t h f s  
m a n u a l  w i l l  e n a b l e  t h e  t e c h n i c i a n  t o :  

> 

/ 
1. S e r v i c e ,  t e s t ,  r e p a i r  o r  r e p l a c e  a n y  m a j o r  a s s e m b l y  o r  

m o d u l e  w i t h i n  t h e  t e s t  s e t .  

2 .  M a i n t a i n  t h e  o p e r a t i n g  c o n d i t i o n  o f  t h e  s e t  t o  e x p e c t e d  p e r -  
f o r m a n c e  s t a n d a r d s .  

3 .  U n d e r s t a n d  t h e  p r i n c i p l e s  o f  o p e r a t i o n  a s  t h e y  r e l a t e  t o  t h e  
o v e r a l l  o p e r a t i o n  o f  t h e  s e t  a s  w e l l  a s  t o  i n d i v i d u a l  c i r c u i t s .  

APPLICABILITY 

A l l  i n f o r m a t i o n  c o n t a i n e d  i n  t h i s  m a n u a l  a p p l i e s  t o  b o t h  t h e  
F M / A M - 1 2 0 0 s  a n d  FM/AM-1200A m o d e l s ,  ---- e x c e e t  ------------------- w h e r e  o t h e r w i s e  n o t e d .  F o r  
r e a s o n s  o f  b r e v i t y ,  w h e n e v e r  t e x t  i n f o r m a t i o n  i s  a p p l i c a b l e  t o  b o t h  
m o d e l s ,  t h e  u n i t s  a r e  r e f e r e n c e d  as " F M / A M - 1 2 0 0 S / A "  ( i n s t e a d  o f  
F M I A M - 1 2 0 0 s  a n d  F M I A M - 1 2 0 0 A  s e p a r a t e l y ) .  

c. ORGANIZATION 

T h e  c o n t e n t s  o f  t h i s  m a n u a l  a r e  d i v i d e d  i n t o  s e v e n  m a j o r  s e c t i o n s :  

SECTION 1 - INTRODUCTION ---------- 

P r o v i d e s  a  b r i e f  d e s c r i p t i o n  o f  t h e  e l e c t r i c a l  a n d  m e c h a n i c a l  c o n -  
f i g u r a t i o n  o f  t h e  F M / A M - 1 2 0 0 S / A ,  i n t e n d e d  t o  f a m i l  i a r i z e  t h e  t e c h -  
n i c i a n  w i t h  t h e  o v e r a l l  s t r u c t u r e  o f  t h e  s e t .  

SECTION 2  - THEORY OF OPERATION 

D e s c r i b e s  t h e  F M I A M - 1 2 0 0 S / A  c i r c u i t  t h e o r y  o n  t h r e e  l e v e l s  o f  
c o m p l e x i t y ,  a  s i m p 1  i f i e d  o v e r v i e w ,  a  f u n c t i o n a l  t h e o r y  o f  i n t e r a c t i v e  
m o d u l e s ,  a n d  a  d e t a i l e d  t h e o r y  o f  e a c h  m o d u l e .  A p p r o p r i a t e  b l o c k  
d i a g r a m s  a c c o m p a n y  e a c h  d i s c u s s i o n .  

SECTION 3 - PERFORMANCE EVALUATION ..................... 

C o n t a i n s  " c o v e r s  o n "  f u n c t i o n a l  c h e c k o u t  p r o c e d u r e s  f o r  e v a l u a t i n g  t h e  
p e r f o r m a n c e  o f  t h e  F M / A M - 1 2 0 0 S / A  i n  e a c h  o f  i t s  modes o f  o p e r a t i o n  a n d  
m a j o r  f u n c t i o n s .  

SECTION 4 - CAL IBRATION ---------- ---- 

C o n t a i n s  s t e p - b y - s t e p  c a l i b r a t i o n  p r o c e d u r e s  f o r  u s e  a t  n o r m a l  c a l i b r a -  
P t i o n  i n t e r v a l s  o r  a f t e r  m a k i n g  r e p a i r s  o r  r e p l a c e m e n t s .  



SECTION 5 - PREVENTIVE MAINTENANCE 
-----_---I--------------------- 

C o n t a i n s  r o u t i n e  i n s t r u c t i o n s  f o r  c l e a n i n g  a n d  i n s p e c t i o n  o f  t h e  
FM/AM-1200S/A .  

SECTION 6 - PC BOARD ASSEMBLIES/CIRCUIT SCHEMATICS 

C o n t a i n s  c o m p o n e n t  l a y o u t  d r a w i n g s  f o r  a l l  m e c h a n i c a l  a s s e m b l i e s ,  P C  
B o a r d  a s s e m b l i e s ,  i n t e r c o n n e c t  d i a g r a m s ,  c i r c u i t  s c h e m a t i c s ,  w a v e f o r m s  
a n d  c h a r t s  r e f l e c t i  n g  v o l t a g e  1 e v e 1  s  k e y e d  t o  t e s t  p o i n t s .  

SECTION 7 - ILLUSTRATED PARTS CATALOG ........................... 
C o n t a i n s  i n f o r m a t i o n  f o r  i d e n t i f i c a t i o n ,  r e q u i s i t i o n  a n d  i s s u a n c e  o f  
r e p l a c e m e n t  p a r t s  f o r  t h e  FM/AM-1200s  a n d  FM/AM-1200A C o m m u n i c a t i o n s  
S e r v i c e  m o n i t o r .  

APPENDICES ------ 

C o n t a i n s  u s e f u l  s u p p l e m e n t a r y  m a i n t e n a n c e  and  o p e r a t i o n a l  d a t a .  
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SECTION 1 - INTRODUCTION 
p 1-1 GENERAL 

T h i s  s e c t i o n  p r o v i d e s  a  b r i e f  d e s c r i p t i o n  o f  t h e  i n t e r n a l  e l e c t r i c a l  
a n d  m e c h a n i c a l  c o n f i g u r a t i o n s  of  t h e  FMIAM-1200S/A, and w i l l  
f a m i l i a r i z e  t h e  t e c h n i c i a n  w i t h  t h e  o v e r a l l  s t r u c t u r e  o f  t h e  s e t .  
FMIAM-1200SIA s p e c i f i c a t i o n s  a r e  i n  Appendix  A .  

1-2 DIFFERENCES BETWEEN MODELS 

The FM/AM-1200s i s  i d e n t i c a l  t o  t h e  FMIAM-1200A w i t h  t h e  f o l l o w i n g  
e x c e p t i o n s :  

1 .  The FMIAM-1200s c o n t a i n s  a  S p e c t r u m  A n a l y z e r  c o n s i s t i n g  o f  
t h e  A n a l y z e r  R F ,  A n a l y z e r  I F  and A n a l y z e r  Log Amp1 i f i e r  
Modules .  

2 .  The Scope C o n t r o l  P C  Board i n  t h e  FMIAM-1200s i s  d i f f e r e n t  
from t h e  one  i n s t a l l e d  i n  t h e  FMIAM-1200A. 

3 .  The g r a t i c u l e  o v e r l a y  on t h e  FMIAM-1200s i s  marked w i t h  a  
d B m  s c a l e ,  w h i l e  t h e  o v e r l a y  on t h e  FM/AM-1200A i s  n o t .  

1-3 ELECTRICAL DESCRIPTION 

e The FM/AM-1200S/A i s  a  p r o c e s s o r  c o n t r o l 1  e d ,  d i g i t a l l y  s y n t h e s i z e d  
FMIAMISSB r e c e i v e r  and g e n e r a t o r ,  w i t h  an i n t e g r a l  o s c i l l  o s c o p e l  
s p e c t r u m  a n a l y z e r .  The r e c e i v e r  i s  a  t r i p l e  c o n v e r s i o n  s u p e r h e t e r o d y n e  
r e c e i v e r  c a p a b l e  o f  r e c e i v i n g  s i g n a l s  from 250 kHz t o  9 9 9 . 9 9 9 9  MHz. 
The s i g n a l  g e n e r a t o r  i s  c a p a b l e  o f  p r o d u c i n g  m o d u l a t e d  o r  unmodul a t e d  
R F  s i g n a l s  from 250 kHz t o  9 9 9 . 9 9 9 9  MHz. A f u n c t i o n  g e n e r a t o r  w i l l  
p r o d u c e  s i x  f u n c t i o n s  w i t h  r a n g e s  from 10 Hz u p  t o  10 kHz and one  
f u n c t i o n  u p  t o  30 kHz. A d u p l e x  g e n e r a t o r  can  p r o d u c e  a  s i g n a l  u p  t o  
k 4 9 . 9 9  MHz from t h e  r e c e i v e d  f r e q u e n c y .  The o s c i l l o s c o p e  and s p e c t r u m  
a n a l y z e r  on t h e  FM/AM-1200s u t i l i z e  a  common C R T .  Bandwidth  o f  t h e  
o s c i l l o s c o p e  i s  D C  t o  1 MHz and t h e  dynamic  r a n g e  o f  t h e  s p e c t r u m  a n a -  
l y z e r  on t h e  FM/AM-1200s i s  from -30  dBm t o  -100  d B m .  

1 - 3 - 1  FUNCTIONAL CONSTRUCTION 

I n d i v i d u a l  modules which make u p  e a c h  f u n c t i o n  a r e  l i s t e d  below.  

1 .  ---My--- Power sup el^ 

Line S u p p l y  Assembly  
I n v e r t e r  Assembly  
B a t t e r y  C h a r g e r  P C  Board 

2 .  R e f e r e n c e  F r e q u e n c i e s  ------------- ------- 

Frequency  S t a n d a r d  P C  Board 
S t a n d a r d  o r  O p t i o n a l  T C X O  o r  O p t i o n a l  Oven O s c i l l a t o r  
D i g i t a l  Module 



3 .  P r o c e s s o r  ------- 

P r o c e s s o r  P C  B o a r d  
I n t e r f a c e  1 1 0  PC B o a r d  
DVM 1 1 0  PC B o a r d  
D i s p l a y  PC B o a r d  
K e y b o a r d  

4 .  -- F r e q u e n c y  -- S y n t h e s i z e r  

H i g h  L o o p  A s s e m b l y  
D u a l  V C O  A s s e m b l y  
1 1 2 0  MHz Low P a s s  F i l t e r  
H i g h I L o w  P a s s  F i l  t e r  
Low L o o p  A s s e m b l y  

O u t p u t  Ampl  i f i e r  A s s e m b l y  
I F  M o d u l e  A s s e m b l y  
F r e q u e n c y  S y n t h e s i z e r  F u n c t i o n  
1 0 . 7  MHz G e n I R e c  A s s e m b l y  
R e c e i v e  A u d i o  PC B o a r d  
G e n e r a t e  A u d i o  PC B o a r d  
D u p l  e x  G e n e r a t o r  A s s e m b l y  
F u n c t i o n  G e n e r a t o r  
F r o n t  P a n e l  M o n i t o r i n g  D i s p l a y s  

6 .  ---- Osc ill o s c o p e / S e e c  -- ----- t r u m  A n a l y z e r  -- 

CRT A s s e m b l y  
S c o p e  C o n t r o l  PC B o a r d  
S c o p e  P o w e r  S u p p l y  PC B o a r d  
A n a l y z e r  RF A s s e m b l y  ( F M I A M - 1 2 0 0 s  o n 1  y )  
A n a l y z e r  I F  A s s e m b l y  ( F M I A M - 1 2 0 0 s  on1  y )  
A n a l y z e r  L o g  Amp l  i f  i e r  A s s e m b l  y ( F M I A M - 1 2 0 0 s  o n l y )  

1-4 MECHANICAL DESCRIPTION 

F i g u r e  1-1 i s  an " e x p l o d e d "  c o m p o s i t e  v i e w  o f  t h e  F M I A M - 1 2 0 0 S / A ,  i d e n -  
t i f y i n g  a n d  l o c a t i n g  i t s  m a j o r  a s s e m b l i e s .  F r o n t  a n d  r e a r  p a n e l  
c o n t r o l s ,  c o n n e c t o r s  a n d  i n d i c a t o r s  a r e  i d e n t i f i e d  i n  F i g u r e  1 - 2 .  
T h i s  i l l u s t r a t i o n  f o l d o u t  i s  t o  p r o v i d e  r e a d y  i d e n t i f i c a t i o n  o f  
r e f e r e n c e s  when p e r f o r m i n g  t e s t i n g  o r  c a l  i b r a t i o n  o f  t h e  
FM/AM-1200S/A .  
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Figure 1-1 F M / A M - 1 ' 2 0 0 S / A  Composi t e  
( M o d u l e  I d e n t i f i c a t i o n )  



MODULATION METER 
M o d u l a t i o n  Me te r  Zero  

Ad jus tmen t  
MODULATION S e l e c t  C o n t r o l  
Modul a t i o n  METER C o n t r o l  
V A R  Tone S e l e c t o r  S w i t c h  
V A R  Tone L e v e l  C o n t r o l  
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C o n t r o l  
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REF CAL Ad jus tmen t  
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VERTICAL A t t e n u a t o r  S e l e c t o r  
C o n t r o l  
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C o n t r o l  
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C o n t r o l  

VERT POS C o n t r o l  
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VOLUME C o n t r o l  
SQUELCH C o n t r o l  
S I G  I n d i c a t o r  Lamp 

43. RS-232 Connector  45. DC Power I n p u t  Connec to r  
r 44. AC Power I n p u t  Connector  46. E x t e r n a l  Re fe rence  Connec to r  
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AC POWER SELECT SWITCH 

F i g u r e  1 - 2  D e s c r i p t i o n  o f  C o n t r o l s ,  Connec to rs  & I n d i c a t o r s  



SECTION 2 - THEORY OF OPERATION 
2-1 GENERAL 

T h i s  s e c t i o n  c o n t a i n s  t h r e e  l e v e l s  o f  T h e o r y  o f  O p e r a t i o n  and i s  
o r g a n i z e d  as  f o l l o w s :  

1. SYSTEM THEORY OF OPERATION 

P a r a g r a p h  2 - 2  p r o v i d e s  a  s i m p l i f i e d  d e s c r i p t i o n  o f  s i g n a l  
f l o w  t h r o u g h  t h e  FM/AM-1200S/A, f o r  b o t h  r e c e i v e r  and  s i g n a l  
g e n e r a t o r  o p e r a t i o n .  T h i s  d e s c r i p t i o n  i s  b a s e d  on t h e  S y s t e m  
B l o c k  D i a g r a m  shown i n  F i g u r e  2 - 1 .  I n  a d d i t i o n ,  a  b r i e f  
o v e r v i e w  o f  t h e  o s c i l l o s c o p e  a n d  s p e c t r u m  a n a l y z e r  i s  c o v e r e d  
w i t h i n  t h i s  p a r a g r a p h .  

2. FUNCTIONAL THEORY OF OPERATION 

P a r a g r a p h  2 -3  p r o v i d e s  a  d e s c r i p t i o n  o f  t h e  m a j o r  f u n c t i o n a l  
g r o u p i n g s  i n  t h e  FM/AM-1200S/A. T h i s  d e s c r i p t i o n  i s  b a s e d  on  
t h e  f u n c t i o n a l  b l o c k  d i a g r a m s  f o r  e a c h  g r o u p i n g .  

3. MODULE THEORY OF OPERATION 

P a r a g r a p h  2 - 4  p r o v i d e s  d e t a i  l e d  t h e o r y  o f  o p e r a t i o n  f o r  e a c h  
m o d u l e  a n d / o r  a s s e m b l y  c o n t a i n e d  i n  t h e  FM/AM-1200S/A. A1  1  
d i s c u s s i o n s  a r e  b a s e d  on t h e  a c c o m p a n y i n g  b l o c k  d i a g r a m s  f o r  

i- e a c h  m o d u l e .  

2-2 SYSTEM THEORY OF OPERATION 

The FM/AM-1200S/A i s  a  p r o c e s s o r  c o n t r o l 1  ed, d i g i t a l l y  s y n t h e s i z e d  
FM/AM/SSB r e c e i v e r  a n d  g e n e r a t o r ,  w i t h  an i n t e g r a l  o s c i  11 o s c o p e / s p e c t r u m  
a n a l y z e r .  The  r e c e i v e r  i s  a  t r i p l e  c o n v e r s i o n  s u p e r h e t e r o d y n e  r e c e i v e r  
c a p a b l e  o f  r e c e i v i n g  s i g n a l s  f r o m  250 kHz  t o  999 .9999 MHz. The  s i g n a l  
g e n e r a t o r  i s  c a p a b l e  o f  p r o d u c i n g  m o d u l a t e d  o r  unmodu l  a t e d  RF s i g n a l s  
f r o m  250 kHz t o  999 .9999 MHz. Tone c o n f i g u r a t i o n s  a v a i l a b l e  t o  m o d u l a t e  
t h e  g e n e r a t o r  a r e  Ramp, T r i a n g l e ,  S q u a r e ,  S i n e ,  DTMF, P u l s e  a n d  DCS. A  
d u p l e x  g e n e r a t o r  c a n  p r o d u c e  a  s i g n a l  u p  t o  '49.99 MHz f r o m  t h e  r e c e i v e d  
f r e q u e n c y .  The  o s c i l l o s c o p e  a n d  s p e c t r u m  a n a l y z e r  ( i n s t a l l e d  i n  t h e  
FM/AM-1200s o n l y )  u t i l i z e  a  common CRT. B a n d w i d t h  o f  t h e  o s c i  1  l o s c o p e  
i s  DC t o  1 MHz a n d  t h e  d y n a m i c  r a n g e  o f  t h e  s p e c t r u m  a n a l y z e r  i s  f r o m  
- 3 0  dBm t o  - 1 0 0  dBm. 



r-------- F M I A M  1 2 0 0 5  ONLY 

I 
--1 

I 

SCOPE 

POWER SUPPLY 

BOARD 

10 7MHz - RECIEVE 

DIGITAL REF -+ 
METER 

D E M O D  

SYNTH 
INTERFACE 

FREQUENCY 

STANDARD I:: 
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In t h e  r e c e i v e  mode o f  o p e r a t i o n ,  t h e  i n p u t  f r e q u e n c y  i s  c o n v e r t e d  t o  
10 .7  MHz i n  t h e  IF  Block  Assy.  The IF s i g n a l  i s  f i l t e r e d  and s e n t  t o  
t h e  F R E Q  E R R O R  Mete r  and demod c i r c u i t s .  T h i s  d e m o d u l a t e d  a u d i o  s i g n a l  
i s  t h e n  a p p l i e d  t o  t h e  D E M O D  C o n n e c t o r ,  t o  t h e  S p e a k e r  t h r o u g h  an a u d i o  
a m p l i f i e r ,  t o  t h e  MODULATION Meter  t h r o u g h  a  s c a l i n g  c i r c u i t .  

In t h e  g e n e r a t e  mode o f  o p e r a t i o n ,  t h e  10.7 MHz Rec/Gen Module p r o v i d e s  
a  f r e q u e n c y  o f  10 .7  MHz, which can be e i t h e r  f r e q u e n c y  o r  a m p l i t u d e  
m o d u l a t e d .  T h i s  s i g n a l  i s  c o n v e r t e d  t o  t h e  s e l e c t e d  R F ,  a m p l i f i e d ,  t h e n  
a p p l i e d  t o  t h e  T / R  C o n n e c t o r  t h r o u g h  a  s e l e c t a b l e  a t t e n u a t o r .  

In  t h e  d u p l e x  mode, a  s e p a r a t e  s i g n a l  g e n e r a t o r  p r o d u c e s  an R F  s i g n a l  a t  
a  s e l e c t e d  o f f s e t  f r e q u e n c y  o f  k 4 9 . 9 9  MHz. T h i s  o f f s e t  f r e q u e n c y  i s  
t h e n  a p p l i e d  d i r e c t l y  t o  t h e  D U P L E X  C o n n e c t o r  and t h r o u g h  a f i x e d  
a t t e n u a t o r  t o  t h e  T / R  C o n n e c t o r .  



The  FM/AM-1200S/A f u n c t i o n  g e n e r a t o r  p r o d u c e s  a  ramp,  t r i a n g l e  o r  s q u a r e  
wave  a t  f r e q u e n c i e s  b e t w e e n  1 0  Hz a n d  10  kHz,  and a  s i n e w a v e  up  t o  3 0  
k H z .  The  f u n c t i o n  g e n e r a t o r  a l s o  p r o d u c e s  a  DCS and a  P u l s e  S i g n a l .  
T h e  D V M  1 / 0  B o a r d  g e n e r a t e s  a  DTMF s i g n a l .  T h e  s e l e c t e d  s i g n a l  
( w a v e f o r m )  i s  a p p l  i e d  t o  t h e  TONE OUT C o n n e c t o r .  T h i s  s i g n a l  c a n  a l s o  
be  u s e d  t o  m o d u l a t e  t h e  10 .7  MHz I F  o r  c a n  be a p p l i e d  d i r e c t l y  t o  t h e  
S p e a k e r .  An a d d i t i o n a l  s q u a r e  wave i s  a l s o  g e n e r a t e d ,  f o r  u s e  as a  
r e f e r e n c e ,  d u r i n g  a u d i o  f r e q u e n c y  e r r o r  m e a s u r e m e n t s .  I n  a d d i t i o n ,  a  
f i x e d  1 k H z  s i n e w a v e  i s  g e n e r a t e d  i n  t h e  D i g i t a l  M o d u l e  and  a p p l i e d  t o  
t h e  TONE OUT C o n n e c t o r ,  and  c a n  be u s e d  t o  m o d u l a t e  t h e  10.7 MHz I F ,  o r  
c a n  be a p p l i e d  t o  t h e  S p e a k e r .  

The FM/AM-1200S/A O s c i l l o s c o p e  i s  a  s i n g l e  t r a c e ,  1 MHz u n i t  w h i c h  c a n  
be  u s e d  t o  m o n i t o r  demod a u d i o ,  g e n e r a t e  a u d i o  o r  e x t e r n a l  s i g n a l s  
a p p l i e d  a t  t h e  SCOPE/DVM C o n n e c t o r .  The  S p e c t r u m  A n a l y z e r  ( i n  t h e  
FMIAM-1200s  o n l y )  c a n  be u s e d  t o  m o n i t o r  g e n e r a t e d  o r  r e c e i v e d  s i g n a l s .  
R e c e i v e d  s i g n a l  l e v e l s  c a n  be m o n i t o r e d  f r o m  - 3 0  dBm t o  - 1 0 0  dBm. 

2-3 FUNCTIONAL THEORY OF OPERATION 
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F i g u r e  2 - 2  P r o c e s s o r  F u n c t i o n a l  B l o c k  D i a g r a m  

T h e  p r o c e s s o r ,  t h r o u g h  t h e  I n t e r f a c e  P C  B o a r d ,  t r a n s f e r s  a l l  d a t a  w i t h i n  
t h e  FM/AM-1200S/A o v e r  an i n t e r n a l  d a t a  bus .  I t  c o m m u n i c a t e s  d i r e c t l y  
w i t h  t h e  I n t e r f a c e  P C  B o a r d ,  K e y b o a r d ,  VFD, D V M  1 / 0  PC B o a r d  and  RS-232  
C o n n e c t o r .  The I n t e r f a c e  PC B o a r d  c o m m u n i c a t e s  d i r e c t l y  w i t h  t h e  H i g h  



Loop Module ,  Low Loop M o d u l e ,  F u n c t i o n  G e n e r a t o r  P C  B o a r d ,  Duplex 
M o d u l e ,  G e n e r a t e  Audio P C  B o a r d ,  1 0 . 7  MHz Gen/Rec Modu7e, D i g i t a l  
M o d u l e ,  R e c e i v e  Audio P C  b o a r d ,  and f r o n t  p a n e l .  

The p r o c e s s o r  c o n t a i n s  two r o u t i n e s .  The f i r s t  r o u t i n e  i s  c a l l e d  t h e  
f r o n t  p a n e l  r o u t i n e  which r e c e i v e s  from t h e  f r o n t  p a n e l ,  a l l  d a t a  f rom 
t h e  keyboard  and c o n t r o l  s e t t i n g s ,  p r o c e s s e s  t h i s  d a t a  and o u t p u t s  t h e  
d a t a  t o  t h e  ha rdware  l a t c h e s  on t h e  I n t e r f a c e  P C  Board t o  t h e  o t h e r  
m o d u l e s .  The second r o u t i n e  o f  t h e  p r o c e s s o r  i s  t h e  RS-232 r o u t i n e .  
The d a t a  f l o w s  e x a c t l y  t h e  same a s  i n  t h e  f i r s t  r o u t i n e  e x c e p t  a l l  
c o n t r o l  i n p u t s  come t h r o u g h  t h e  RS-232 C o n n e c t o r .  

2 - 3 - 2  RECEIVER SECTION OPERATION 
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F i g u r e  2 - 3  R e c e i v e r  F u n c t i o n a l  Block Diagram 
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RF s i g n a l s  a r e  r e c e i v e d  t h r o u g h  e i t h e r  t h e  A N T  C o n n e c t o r  o r  T / R  
C o n n e c t o r .  O f f - T h e - A i r  s i g n a l s  a r e  r e c e i v e d  a t  t h e  A N T  C o n n e c t o r ,  
w h e r e a s  a  t r a n s m i t t e r  u n d e r  t e s t  i s  c o n n e c t e d  d i r e c t l y  t o  t h e  T / R  
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Whichever  r e c e i v e d  s i g n a l  s o u r c e  i s  s e l e c t e d ,  t h e  r e c e i v e d  R F  i s  con -  
v e r t e d  t w i c e  i n  t h e  IF Block Assy by two l o c a l  o s c i l l a t o r s  i n  t h e  d u a l  
V C O  from t h e  Frequency  S y n t h e s i z e r  Group. In t h e  FM/AM-1200S, t h i s  con -  
v e r t e d  s i g n a l  (83-95  MHz) i s  f e d  t o  t h e  Spec t rum Ana lyze r  f o r  d i s p l a y .  
In both t h e  FM/AM-1200s and t h e  FM/AM-1200A, t h e  s i g n a l  i s  f e d  back t o  
t h e  IF module where i t  i s  down-conver ted  t o  10 .7  MHz by a  l o c a l  o s c i l l a -  
t o r  s i g n a l  from t h e  Low Loop S y n t h e s i z e r .  The 10 .7  MHz s i g n a l  i s  f e d  t o  
t h e  10 .7  MHz Gen/Rec Module where i t  i s  bandpass  f i l t e r e d  and 
demodu la t ed .  The 10 .7  MHz Gen/Rec Module has an AM and an FM d e t e c t o r .  
The AM d e t e c t o r  p roduces  a  D C  l e v e l  ( A G C )  p r o p o r t i o n a l  t o  t h e  l e v e l  o f  
t h e  10 .7  MHz IF  i n p u t .  When an AM s i g n a l  i s  p r e s e n t ,  t h e  demod a u d i o  
s i g n a l  w i l l  r i d e  on t h i s  D C  l e v e l .  The FM d e t e c t o r  s e n d s  a  10.7  MHz 
s i g n a l  which i s  s e n t  t o  t h e  D i g i t a l  module f o r  f r e q u e n c y  e r r o r  m e a s u r e -  
m e n t s .  When an FM s i g n a l  i s  p r e s e n t ,  t h e  FM d e t e c t o r  a l s o  p r o d u c e s  a  
demod a u d i o  s i g n a l .  The demodula ted  a u d i o  s i g n a l  o u t  o f  t h e  1 0 . 7  MHz 
Gen/Rec Module i s  f e d  t o  t h e  Rece ive  Audio P C  Board where i t  i s  
a m p l i f i e d  and a u d i o  bandpass  f i l t e r e d .  The Rece ive  Audio P C  Board o u t -  
p u t  i s  f e d  t o  t h e  G e n e r a t e  Audio P C  Board ,  f r o n t  panel  D E M O D  C o n n e c t o r ,  
O s c i l l o s c o p e ,  f r o n t  panel  MODULATION Meter  and D i g i t a l  Module. The o u t -  
p u t  from t h e  Gene ra t e  Audio P C  Board i s  f e d  t h r o u g h  an a u d i o  a m p l i f i e r  
t o  t h e  Speake r .  The a u d i o  s i g n a l  f ed  t o  t h e  D i g i t a l  Module i s  compared 
w i t h  a  r e f e r e n c e  t o n e  from t h e  Func t i on  G e n e r a t o r  t o  produce t h e  a u d i o  
e r r o r  s i g n a l  which i s  f e d  t o  t h e  F R E Q U E N C Y  E R R O R  Meter .  I f  t h e  O p t i o n  
03  D V M  I/O P C  Board i s  i n s t a l l e d ,  A C  o r  D C  v o l t a g e s  p r e s e n t  a t  t h e  
SCOPEIDVM C o n n e c t o r ,  and DTMF i n  t h e  demodula ted  a u d i o  s i g n a l  can  be 

)r decoded  and d i s p l a y e d  on t h e  Vacuum F l u o r e s c e n t  D i s p l a y  ( V F D ) .  

2 -3 -3  G E N E R A T O R  SECTION OPERATION 
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I n  t h e  g e n e r a t e  mode,  a  21 .4  MHz V C O  c i r c u i t  i n  t h e  1 0 . 7  MHz Gen /Rec  
M o d u l e  p r o d u c e s  a  2 1 . 4  MHz s i g n a l .  T h i s  s i g n a l  i s  p h a s e  l o c k e d  t o  t h e  - 
1 0  MHz F r e q u e n c y  S t a n d a r d  b y  a  p h a s e  l o c k  l o o p  i n  t h e  D i g i t a l  M o d u l e .  
T h e  2 1 . 4  MHz s i g n a l  i s  d i v i d e d  b y  2 ,  t o  p r o d u c e  a  1 0 . 7  MHz I F ,  w h i c h  
p a s s e s  t h r o u g h  a  l e v e l e r / m o d u l a t o r  c i r c u i t  f o r  l e v e l  c o n t r o l ,  t h e n  t o  
t h e  I F  B l o c k  A s s e m b l y .  

T h e  1 0 . 7  MHz I F  i s  t h e n  m i x e d  w i t h  t h e  l o w  l o o p  s y n t h e s i z e r  s i g n a l  
( 7 7 . 3 0 0 1  - 7 9 . 3 0 0  MHz) t o  p r o d u c e  a n  8 8 - 9 0  MHz I F  w h i c h  i s  f e d  t h r o u g h  
a n  8 9  MHz b a n d p a s s  f i l t e r  a n d  a m p l i f i e d .  A t  t h i s  p o i n t  t h e  8 8 - 9 0  MHz I F  
i s  f e d  t o  t h e  A n a l y z e r  RF M o d u l e  f o r  a n a l y z e r  d i s p l a y ,  a n d  t o  t h e  s e c o n d  
m i x e r  i n  t h e  I F  B l o c k  A s s e m b l y .  The s e c o n d  m i x e r  m i x e s  t h e  8 8 - 9 0  MHz I F  
w i t h  t h e  1 2 1 0  MHz s i g n a l  f r o m  t h e  H i g h  L o o p  S y n t h e s i z e r  M o d u l e  t o  p r o -  
d u c e  a  1 2 9 8 - 1 3 0 0  MHz I F .  T h i s  s i g n a l  i s  a m p l i f i e d ,  f i l t e r e d  a n d  f e d  t o  
t h e  t h i r d  m i x e r .  The  t h i r d  m i x e r  m i x e s  t h e  1 2 9 8 - 1 3 0 0  MHz I F  w i t h  t h e  
1 3 0 0 - 2 2 9 8  MHz s i g n a l  f r o m  t h e  H i g h  L o o p  S y n t h e s i z e r  M o d u l e  t o  p r o d u c e  
t h e  s e l e c t e d  RF s i g n a l .  T h i s  s i g n a l  i s  f e d  t o  a  1 0 0 0  MHz l o w  p a s s  
f i l t e r ,  t h e n  o u t  o f  t h e  I F  B l o c k  A s s e m b l y  t o  t h e  O u t p u t  A m p l i f i e r  
A s s e m b l y .  

I n  t h e  O u t p u t  A m p l i f i e r ,  t h e  RF s i g n a l  i s  a m p l i f i e d ,  t h e n  i t s  l e v e l  i s  
s a m p l e d  t o  p r o d u c e  a  l e v e l  c o n t r o l  s i g n a l  t o  t h e  l e v e l e r / m o d u l a t o r  i n  
t h e  G e n e r a t e  A u d i o  M o d u l e .  T h u s ,  t h e  l e v e l e r / m o d u l a t o r  c i r c u i t  a d j u s t s  
t h e  l e v e l  o f  t h e  21 .4  MHz g e n e r a t o r  o u t p u t  s u f f i c i e n t l y  t o  v a r y  0 - 1 1  dB 
a t  t h e  O u t p u t  A m p l i f i e r .  The RF s i g n a l  t h e n  g o e s  t o  a  1 0  dB s t e p  
a t t e n u a t o r  f o r  o p e r a t o r  g e n e r a t o r  l e v e l  s e l e c t i o n ,  t h e n  b a c k  t o  t h e  
O u t p u t  A m p l i f i e r ,  w h e r e  i t  i s  a t t e n u a t e d  a n  a d d i t i o n a l  2 0  dB. The 
s i g n a l  i s  t h e n  r o u t e d  t o  t h e  T/R J a c k  a n d  t o  t h e  U n i t  U n d e r  T e s t .  

To m o d u l a t e  t h e  c a r r i e r ,  i n t e r n a l  s i g n a l s  f r o m  t h e  D i g i t a l  M o d u l e  ( 1  kHz 
s i n e w a v e ) ,  F u n c t i o n  G e n e r a t o r ,  D V M  1 1 0  (DTMF) ,  a n d  e x t e r n a l  s i g n a l s  f r o m  
t h e  MICIACC a n d  EXT MOD J a c k s  a r e  c o m b i n e d  i n  t h e  l e v e l e r / m o d u l a t o r  c i r -  
c u i t  o f  t h e  G e n e r a t e  A u d i o  M o d u l e .  F o r  f r e q u e n c y  m o d u l a t i o n ,  t h e  o u t p u t  
f r o m  t h e  G e n e r a t e  A u d i o  PC b o a r d  v a r i e s  t h e  21.4  MHz g e n e r a t o r  f r e -  
q u e n c y .  F o r  a m p l i t u d e  m o d u l a t i o n ,  t h e  c o m b i n e d  a u d i o  s i g n a l  i s  f e d  t o  
t h e  f i n e  a t t e n u a t o r .  The  o u t p u t  o f  t h e  f i n e  a t t e n u a t o r  i s  summed w i t h  
t h e  c o n t r o l  v o l t a g e  f r o m  t h e  o u t p u t  a m p l i f i e r  o n  t h e  g e n e r a t e  a u d i o  PC 
b o a r d .  T h i s  s i g n a l  i s  f e d  t o  t h e  1 0 . 7  MHz GEN/REC M o d u l e  w h e r e  i t  
c o n t r o l s  t h e  RF o u t p u t  l e v e l  a n d  AM m o d u l a t e s  t h e  1 0 . 7  MHz s i g n a l .  

The  D u p l e x  G e n e r a t o r  r e c e i v e s  a  2 0  kHz r e f e r e n c e  f r e q u e n c y  f r o m  t h e  
D i g i t a l  M o d u l e  a n d  a  9 0 - 1 0 8 8  MHz s i g n a l  r e p r e s e n t i n g  t h e  s e l e c t e d  RF 
f r o m  t h e  H i g h  L o o p  M o d u l e  i n  t h e  F r e q u e n c y  S y n t h e s i z e r .  A c c o r d i n g  t o  
t h e  f r e q u e n c y  o f f s e t  s e l e c t e d ,  t h e  g e n e r a t o r  f r e q u e n c y  i s  u p  t o  4 9 . 9 9  
MHz a b o v e  o r  b e l o w  t h e  s e l e c t e d  RF. One o u t p u t .  i s  t h r o u g h  t h e  DUPLEX 
J a c k  o n  t h e  F r o n t  P a n e l  a t  - 6 0  dBm. A  s e c o n d  o u t p u t  i s  t o  t h e  O u t p u t  
A m p l i f i e r ,  w h e r e  i t  i s  a t t e n u a t e d  2 0  dB, t h e n  o u t  t h r o u g h  t h e  T/R J a c k .  
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2 - 3 - 4  FREQUENCY SYNTHESIS OPERATION 

90 - 1088 MHz TO 

5 0 0  KHz REF FAST TUNE 1 3 0 0  - 2 3 0 0  MHz * HIGH LOOP w 
DATA BUS SLOW TUNE DUAL VCO 

SYNTHESIZER * 1210 MHz 

SWITCHING 9 0 - 1 0 8 8  MHz 
VOLTAGE 

H I / L O  PASS LOW PASS 

FILTER Fl LTER 

T O  
I .  F. 
BLOCK 

100 H z  7 7 . 3  - 79.3 MHz 

LOW LOOP 

F i g u r e  2-5  F r e q u e n c y  S y n t h e s i s  F u n c t i o n a l  B l o c k  Diagram 

DATA BUS SYNTHESIZER 

The F r e q u e n c y  S y n t h e s i s  Group c o n s i s t s  o f  t h e  High  Loop S y n t h e s i z e r ,  Low 
Loop S y n t h e s i z e r ,  Low P a s s  F i l t e r  and Hi/Low P a s s  F i l t e r .  The Low Loop 
S y n t h e s i z e r  g e n e r a t e s  a  7 7 . 3 - 7 9 . 3  MHz s i g n a l  t h a t  i s  s e l e c t a b l e  i n  1 0 0  
Hz s t e p s .  T h i s  s i g n a l  i s  f e d  t o  b o t h  t h e  I F  B l o c k  Assy and A n a l y z e r  RF 
M o d u l e .  The High Loop S y n t h e s i z e r  g e n e r a t e s  two D C  v o l t a g e s  w h i c h  
c o n t r o l  two s e p a r a t e  o s c i l l a t o r s  i n  t h e  Dual V C O  Module.  One o s c i l l a t o r  
o p e r a t e s  a t  1300-2300  MHz, w h i l e  t h e  o t h e r  o p e r a t e s  a t  1 2 1 0  MHz. B o t h  
t h e  1 2 1 0  MHz and 1 3 0 0 - 2 3 0 0  MHz s i g n a l s  a r e  f e d  t o  t h e  I F  B l o c k  A s s y  i n  
a d d i t i o n  t o  b e i n g  mixed w i t h i n  t h e  m o d u l e  t o  p r o d u c e  a  90 -1088  MHz 
s i g n a l  which i s  f e d ,  t h r o u g h  t h e  Low P a s s  and  Hi/Low F i l t e r s  t o  t h e  H i g h  
Loop Module where  i t  i s  d i v i d e d  down and  compared  w i t h  a  500  kHz 
r e f e r e n c e  s i g n a l  r e c e i v e d  f rom t h e  F r e q u e n c y  S t a n d a r d  P C  B o a r d .  The  
9 0 - 1 0 9 0  MHz s i g n a l  i s  a l s o  s e n t  f rom t h e  High  Loop S y n t h e s i z e r  Modu le  t o  
t h e  Duplex  Module.  

77.3-79.3 MHz TO * ANALYZER 



2 - 3 - 5  REFERENCE FREQUENCY OPERATION 

F i g u r e  2 - 6  R e f e r e n c e  F r e q u e n c y  F u n c t i o n a l  B l o c k  D i a g r a m  

TCXO OR 
OPT OVEN OSC 

1 

The  FM/AM-1200S/A u s e s  1 0  MHz as  t h e  p r i m a r y  s t a n d a r d  f r e q u e n c y .  A TCXO 
( T e m p e r a t u r e  Compensa ted  C r y s t a l  O s c i  11 a t o r )  o r  an o p t i o n a l  o v e n  
o s c i l l a t o r  n o r m a l l y  p r o d u c e s  t h i s  f r e q u e n c y .  An e x t e r n a l  1 0  MHz s t a n d -  
a r d  c a n  a l s o  be u s e d  i n  p l a c e  o f  t h e  TCXO. The F r e q u e n c y  S t a n d a r d  
d i v i d e s  t h e  1 0  MHz t o  1 MHz w h i c h  i s  s e n t  t o  t h e  D i g i t a l  M o d u l e  a n d  
A n a l y z e r  RF Modu le ,  and  t o  5 0 0  kHz  w h i c h  i s  f e d  t o  t h e  H i g h  L o o p  
S y n t h e s i z e r  M o d u l e .  T h e  D i g i t a l  M o d u l e  f u r t h e r  d i v i d e s  t h e  1 MHz s i g n a l  - 
t o  20  kHz w h i c h  i s  f e d  t o  t h e  D u p l e x  M o d u l e ,  t o  1 kHz  s i n e  wave w h i c h  i s  
s e n t  t o  t h e  G e n e r a t e  A u d i o  PC B o a r d  and  t o  1 0 0  Hz w h i c h  i s  f e d  t o  t h e  
Low L o o p  S y n t h e s i z e r  M o d u l e .  

2 - 3 - 6  OSCILLOSCOPE/SPECTRUM ANALYZER OPERATION 

P 

10 MHz - FREQ 
t STAND 

SWEEP I 

5 0 0  KHz TO HIGH LOOP SYNTH 

I MHz TO ANALYZER 

EXT 10 MHz STAND 

1 
FROM L O  LOOP 22 3 M H r  I 2  M H z  ANAL 

A N A L  RF AMP -* ANaL I F  PlMP ANAL LOG I M P  SCOPE 

FROM FREQ STAND ! M H z  
C R T  

I 

I MHz 

- 2 0  KHz TO DUPLEX MODULE 

I 
- - - 

FROM FRONT PANEL 

< DIGITAL 

1 8 3 - 9 5  MHz - REC I 108-90  MHz - GENl I 

SCOPE 
POWER 

I KHz TO GENERATE AUDIO BD 

T O  I F  BLOCK 

F i g u r e  2 -7  O s c i l l o s c o p e / S p e c t r u m  A n a l y z e r  F u n c t i o n a l  B l o c k  D i a g r a m  

MODULE 
100 KHz TO LOW LOOP SYNTH 

I * 4 
I 

1522001 



D u r i n g  a n a l y z e r  o p e r a t i o n ,  a n  8 3 - 9 5  MHz s i g n a l  i s  s e n t  f r o m  t h e  I F  B l o c k  
A s s y  t o  t h e  A n a l y z e r  RF M o d u l e  w h e r e  i t  i s  m i x e d  w i t h  a  sweep o s c i l -  
l a t o r ,  c e n t e r e d  a t  111 .3  MHz, p r o d u c i n g  a  22.3 MHz s i g n a l  w h i c h  i s  f e d  
t o  t h e  A n a l y z e r  I F  M o d u l e .  The 22.3 MHz s i g n a l  i s  m i x e d  w i t h  a  3 3  MHz 
s i g n a l  i n  t h e  A n a l y z e r  I F  M o d u l e ,  p r o d u c i n g  a  1 0 . 7  MHz s i g n a l .  T h i s  
s i g n a l  i s  t h e n  f i l t e r e d  a n d  m i x e d  w i t h  a  9 .5  MHz s i g n a l ,  p r o d u c i n g  a  1 .2  
MHz s i g n a l  w h i c h  i s  f e d  t o  t h e  A n a l y z e r  L o g  Amp M o d u l e .  I n  t h e  A n a l y z e r  
L o g  Amp M o d u l e ,  t h e  a m p l i t u d e  o f  t h e  1 .2  MHz s i g n a l  i s  c o n v e r t e d  f r o m  a  
l o g a r i t h m i c  v a l u e  t o  a  l i n e a r  v a l u e ,  AM d e t e c t e d ,  a n d  f e d  t o  t h e  S c o p e  
C o n t r o l  PC B o a r d  f o r  p r e s e n t a t i o n  on t h e  Scope  (CRT) .  

The  Scope  Power  PC B o a r d  s u p p l i e s  a l l  v o l t a g e s  n e c e s s a r y  t o  b i a s  t h e  
CRT. I t  a l s o  s u p p l i e s  t h e  v o l t a g e s  f o r  h o r i z o n t a l  a n d  v e r t i c a l  d e f l e c -  
t i o n  t o  t h e  Scope  C o n t r o l  PC B o a r d .  The Scope  C o n t r o l  PC B o a r d  r e c e i v e s  
s i g n a l s  f r o m  t h e  F r o n t  P a n e l  ( T o n e s ,  Demod, R e s i d u a l  D i s t o r t i o n  a n d  
SCOPE C o n n e c t o r ) .  The s i g n a l  s e l e c t e d  f o r  d i s p l a y  i s  a t t e n u a t e d ,  s e n t  
t o  t h e  v e r t i c a l  d e f l e c t i o n  a m p l i f i e r  and  t o  a  t r i g g e r i n g  c i r c u i t .  Sweep 
s p e e d  i s  s e l e c t e d  and  s e n t  t o  t h e  h o r i z o n t a l  d e f l e c t i o n  a m p l i f i e r .  The  
h o r i z o n t a l  a n d  v e r t i c a l  d e f l e c t i o n  s i g n a l s  a r e  s e n t  f r o m  t h e  S c o p e  
C o n t r o l  PC B o a r d  t o  t h e  CRT f o r  d i s p l a y .  The sweep s i g n a l  i s  s e n t  t o  
t h e  A n a l y z e r  RF M o d u l e  t o  c o n t r o l  t h e  sweep o s c i l l a t o r .  

2-4 DETAILED THEORY OF OPERATION 

T h e  t h e o r y  o f  o p e r a t i o n  f o r  e a c h  m o d u l e  c o n t a i n e d  w i t h i n  t h e  
p F M I A M - 1 2 0 0 S l A  i s  d i s c u s s e d ,  i n  d e t a i l ,  i n  t h e  f o l l o w i n g  p a r a g r a p h s .  I n  

a d d i t i o n  t o  t h e  d e t a i l e d  b l o c k  d i a g r a m s ,  w h i c h  a r e  i n c l u d e d  w i t h  e a c h  
t o p i c , , r e f e r e n c e  s h o u l d  b e  made t o  t h e  a p p p r o p r i a t e  s c h e m a t i c  o r  i n t e r -  
c o n n e c t  d r a w i n g  c o n t a i n e d  i n  S e c t i o n  7 .  

2 - 4 - 1  POWER SUPPLY MODULE (FM/AM-1200s  THRU S/N 4 4 9 0  AND FM/AM-IZOOA 
THRU SIN 1 4 4 8 )  

T h e  Power  S u p p l y  S y s t e m  c o n s i s t s  o f  t h r e e  m a j o r  c o m p o n e n t s :  

L i n e  S u p p l y  A s s e m b l y  - w h i c h  i s  a n  AC t o  DC c o n v e r t e r  c o n t a i n i n g  
a  power  t r a n s f o r m e r ,  v o l t a g e  s e l e c t  s w i t c h ,  b r i d g e  r e c t i f i e r  a n d  
f i l t e r .  

I n v e r t e r  S u p p l y  PC B o a r d  - w h i c h  i s  a  DC t o  D C  c o n ' v e r t e r  
u t i l i z i n g  a  d u t y  c y c l e  r e g u l a t o r ,  t r a n s f o r m e r  and r e c t i f i e r  a n d  
f i l t e r  c i r c u i t s  w h i c h  f u r n i s h  t h e  v a r i o u s  v o l t a g e s  u t i l i z e d  
t h r o u g h o u t  t h e  t e s t  s e t .  

B a t t e r y  C h a r g e r  PC B o a r d  - w h i c h  i s  m o u n t e d  o n  t h e  Power  S u p p l y  
A s s y ,  c o n t a i n s  t h e  b a t t e r y  c h a r g e r  c i r c u i t  and  s e l e c t s  t h e  p o w e r  
s o u F c e  f o r  t h e  I n v e r t e r  s u p p l y  PC b o a r d .  

When t h e  o ~ t i o n a l  o v e n  o s c i l l a t o r  f r e q u e n c y  s t a n d a r d  i s  i n s t a l l e d ,  a n  
o v e n  s u p p l y  v o l t a g e  r e g u l a t o r  i s  a l s o ' i n c l i d e d  o n  t h e  B a t t e r y  C h a r g e r  PC 

P 
B o a r d .  
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F i g u r e  2 - 8  Power S u p p l y  Module B lock  Diagram 
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I I C  l h P U T  
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I 

A .  LINE SUPPLY ASSY 

The A C  Power I n p u t  C o n n e c t o r  on t h e  r e a r  panel  i s  c o n n e c t e d  
t o  t h e  L i n e  S u p p l y  Assy t h r o u g h  51701.  Power i s  s u p p l i e d  t o  
T1701 t h r o u g h  F1701 and SW1701. T1701 has  two p r i m a r y  
w i n d i n g s  which a r e  c o n n e c t e d  i n  p a r a l l e l  when 1 1 5  V A C  i s  
s e l e c t e d  by SW1701, o r  i n  s e r i e s  i f  230 V A C  i s  s e l e c t e d .  The 
s e c o n d a r y  w i n d i n g  o f  T1701 i s  c o n n e c t e d  t o  f u l l  wave 
r e c t i f i e r ,  BR1701, which i s  mounted on t h e  r e a r  panel  h e a t  
s i n k .  U n r e g u l a t e d  v o l t a g e  from BR1701 i s  a p p l i e d  t o  t h e  
B a t t e r y  C h a r g e r  P C  Board f o r  c h a r g i n g  t h e  b a t t e r y ,  o p e r a t i n g  
t h e  i n ' v e r t e r  o n / o f f  s w i t c h i n g ,  p r o v i d e s  oven s u p p l y  v o l t a g e  
f o r  t h e  o p t i o n a l  oven o s c i l l a t o r  and raw D C  f i l t e r  c i r c u i t .  
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Q4601, C1701,  C1702 and R1701 s u p p l y  t h e  u n r e g u l a t e d ,  
f i l t e r e d  +16 V D C  t o  t h e  B a t t e r y  C h a r g e r  P C  Board .  

B .  B A T T E R Y  C H A R G E R  P C  B O A R D  

BRIDGE 

R E C T l F l E R  

E x t e r n a l  D C  power ,  u n r e g u l a t e d ,  f i l t e r e d  +16 V D C  from t h e  
L ine  S u p p l y  Assy and t h e  b a t t e r y  a r e  a l l  i n d e p e n d e n t l y  
a p p l i e d  t o  t h e  B a t t e r y  C h a r g e r  P C  Board t h r o u g h  51601.  Al l  
t h r e e  s o u r c e s  a r e  compared by d i o d e s  CR1601, CR1602 and 
CR1603 r e s p e c t i v e l y ,  and t h e  h i g h e s t  v o l t a g e  s o u r c e  ( E x t .  D C  
o r  A C )  i s  a p p l i e d  t h r o u g h  f u s e  F1601 t o  t h e  I n v e r t e r  S u p p l y  q 
P C  Board .  The e x t e r n a l  D C  and u n f i l t e r e d  +16 V D C  f rom t h e  

-+ OERlPPLER 
* SOURCE 

SELECr  

I 
I 
I 



Line  S u p p l y  Assy a r e  a p p l i e d  t h r o u g h  CR1605 and CR1606 t o  t h e  
b a t t e r y  c h a r g e r  c i r c u i t ,  i n v e r t e r  e n a b l e  c i r c u i t  a n d ,  i f  
i n s t a l l e d ,  t h e  o p t i o n a l  oven o s c i l l a t o r  v o l t a g e  r e g u l a t o r .  

The b a t t e r y  c h a r g e r  c i r c u i t  c o n s i s t s  o f  a d j u s t a b l e  r e g u l a t o r  
U1601, R1601 th ru  R1604 and C1601. R1602, R1603 and t r i m p o t  
R1604 form a  v o l t a g e  d i v i d e r  t o  a d j u s t  t h e  o u t p u t  v o l t a g e  t o  
14 .4  V D C  and R1601 p r o v i d e s  a  minimum l o a d  t o  r e g u l a t o r  
U1601. Anytime A C  power o r  e x t e r n a l  D C  power g r e a t e r  t h a n  1 3  
V D C  i s  a p p l i e d  t o  t h e  t e s t  s e t ,  t h e  b a t t e r y  c h a r g e r  c i r c u i t  
w i l l  c h a r g e  t h e  b a t t e r y .  The p o s i t i o n  o f  t h e  P W R / O F F / B A T T  
S w i t c h  d o e s  n o t  a f f e c t  t h e  c h a r g i n g  c i r c u i t .  

Q1601, Q1602, 41604 and a s s o c i a t e d  componen t s  make u p  t h e  
i n v e r t e r  e n a b l e  c i r c u i t .  When A C  o r  D C  power i s  a p p l i e d ,  and  
t h e  P W R / O F F / B A T T  S w i t c h  i s  i n  t h e  O F F  p o s i t i o n ,  41601 d o e s  
n o t  c o n d u c t .  However,  w i t h  t h e  P W R / O F F / B A T T  S w i t c h  i n  t h e  
PWR p o s i t i o n ,  91601 w i l l  c o n d u c t ,  t u r n i n g  on 41602 t o  p u l l  
down on t h e  i n v e r t e r  e n a b l e  l i n e ,  c a u s i n g  41501 on t h e  
I n v e r t e r  S u p p l y  P C  Board t o  c o n d u c t .  I f  e x t e r n a l  A C  power i s  
i n t e r r u p t e d ,  d i o d e s  CR1602 and CR1603 s w i t c h  t h e  i n v e r t e r  
s u p p l y  t o  t h e  b a t t e r y ,  w h i l e  c a p a c i t o r s  C1701 and C1702 i n  
t h e  L ine  S u p p l y  Assy keep 41601 and 41602 t u r n e d  on f o r  
a p p r o x i m a t e l y  1 0  s e c o n d s  w h i l e  t h e y  d i s c h a r g e .  As t h e  
v o l t a g e  d r o p s ,  t h e  base  t o  e m i t t e r  v o l t a g e  d i f f e r e n c e  on 
41601 d e c r e a s e s  u n t i l  i t  i s  s h u t  o f f .  T h i s ,  in  t u r n ,  s h u t s  
o f f  41604 ,  d r i v i n g  t h e  v o l t a g e  t o  t h e  base  o f  41601 h i g h e r  t o  
p r e v e n t  o s c i l l a t i o n .  

The b a t t e r y  e n a b l e  c i r c u i t  c o n s i s t s  o f  f l i p - f l o p  U1602B a n d  
r e l a t e d  c o m p o n e n t s .  When t h e  P W R / O F F / B A T T  Swi tch  i s  
d e p r e s s e d  i n  t h e  b a t t  p o s i t i o n ,  C1604 i s  a l l o w e d  t o  c h a r g e  
t h r o u g h  R1610,  c l o c k i n g  U1602B t o  h i g h  Q ,  which t u r n s  on 
Q1602 a n d ,  s u b s e q u e n t l y ,  t h e  I n v e r t e r  S u p p l y  P C  Board .  
D e p r e s s i n g  t h e  P W R / O F F / B A T T  S w i t c h  a  second  t i m e  c l o c k s  
U1602B t o  low Q c o n d i t i o n .  I f  U1602B i s  n o t  c l o c k e d  t h e  
second  t i m e ,  a p p r o x i m a t e l y  t e n  m i n u t e s  l a t e r ,  a  t i m e r  c i r c u i t  
w i l l  r e s e t  U1602B t o  a  low Q c o n d i t i o n .  

Programmable  t i m e r  U1603 s t a r t s  c o u n t i n g  a s  soon a s  t h e  
I n v e r t e r  S u p p l y  P C  Board s u p p l i e s  + I 2  V D C  t o  t h e  B a t t e r y  
C h a r g e r  P C  B o a r d ,  r e g a r d l e s s  o f  t h e  s e l e c t e d  power s o u r c e .  A 
t e r m i n a l  c o u n t  i s  s e t  by h i g h s  on p i n s  9 t h r o u g h  1 2  and t h e  
o n - c h i p  o s c i l l a t o r  f r e q u e n c y  i s  e s t a b l i s h e d  by R1617, R1618 
and C1607 t o  a l l o w  a p p r o x i m a t e l y  1 0  m i n u t e s  o f  b a t t e r y  o p e r a -  
t i o n .  A t  t h i s  t i m e ,  U1603 p r o v i d e s  a  h i g h  o u t p u t  t o  r e s e t  
U1602B t o  a  low Q c o n d i t i o n  t o  t e r m i n a t e  b a t t e r y  o p e r a t i o n .  

A low b a t t e r y  c u t o f f  c i r c u i t  s t o p s  b a t t e r y  o p e r a t i o n  i f  t h e  
b a t t e r y  v o l t a g e  d r o p s  below a p p r o x i m a t e l y  t 1 1 . 4  V D C .  + I 2  V D C  
i s  a p p l i e d  t o  t h e  e m i t t e r  o f  t r a n s i s t o r  Q1603 w h i l e  t h e  b a t -  
t e r y  v o l t a g e  i s  a p p l i e d  t o  i t s  b a s e .  When t h e  b a t t e r y  
v o l t a g e  d r o p s  t o  a p p r o x i m a t e l y  11 .4  V D C ,  41603 t u r n s  o n ,  
a p p l y i n g  + 1 2  V D C  t o  t h e  SET p i n  o f  U1603. T h i s  s e t s  t h e  
t i m e r  t o  t e r m i n a l  c o u n t ,  p r o v i d i n g  a  h i g h  o u t p u t  t o  r e s e t  



U1602B. Q of  U1602B t h e n  goes l o w ,  t e r m i n a t i n g  b a t t e r y  
o p e r a t i  on .  

C .  I N V E R T E R  SUP.PLY P C  B O A R D  

The I n v e r t e r  s u p p l y  P C  Board c o n t a i n s  a  d u t y  c y c l e  r e g u l a t o r ,  
t r a n s f o r m e r  and r e c t i f i e r  c i r c u i t s  which  produce  t h e  r e g u l  a t e d  
+ 1 2 V D C ,  +5VDC, +40VDC and -12VDC which a r e  d i s t r i b u t e d  
t h r o u g h o u t  t h e  t e s t  s e t .  The i n v e r t e r  s u p p l y  v o l t a g e  f rom 
t h e  B a t t e r y  C h a r g e r  P C  Board i s  +12VDC t o  +30VDC, d e p e n d i n g  
upon t h e  s o u r c e .  

When t h e  t e s t  s e t  i s  t u r n e d  o n ,  t h e  low e n a b l e  l i n e  p u l l s  
down on t h e  b a s e s  of 41501 and Q1505. 41501 c o n d u c t s ,  
a l l o w i n g  +10VDC, s e t  by Zener d i o d e  CR1503, t o  s u p p l y  power 
t o  op amps U1501, U1502 and U1503 and t h r o u g h  a  v o l t a g e  
d i v i d e r  c o n s i s t i n g  o f  R1503 and R1504, t o  t h e  n o n - i n v e r t i n g  
i n p u t  of U1501. S i m u l t a n e o u s l y ,  41505 i s  t u r n e d  o f f ,  
a l l o w i n g  U1501 t o  produce  a  t r a p e z o i d a l  waveform a t  TP2 w i t h  
a  f r e q u e n c y  a p p r o x i m a t e l y  45 KHz which  i s  a p p l i e d  t o  t h e  non- 
i n v e r t i n g  i n p u t  of  U1502. 

Zener d i o d e  CR1505 a p p l i e s  6.9 V D C  t o  a  v o l t a g e  d i v i d e r  con-  
s i s t i n g  o f  R1506 and R1521 w h i c h ,  i n  t u r n ,  s u p p l y  a p p r o x i -  
m a t e l y  5.4 V D C  t o  t h e  i n v e r t i n g  i n p u t  of  U1503 which i s  
c o n f i g u r e d  a s  an i n t e g r a t o r .  A sampl e  v o l t a g e  from t h e  +12 
V D C  s e c o n d a r y  w i n d i n g  o f  T1501,  a f t e r  b e i n g  r e c t i f i e d  by -> 

CR1508 and  C1510,  p a s s e s  t h r o u g h  a  v o l t a g e  d i v i d e r ,  con-  
s i s t i n g  o f  R1510, R1511 a n d  t r i m p o t  R3901 f o r  c a l i b r a t i o n  i s  
a p p l i e d  t o  t h e  n o n - i n v e r t i n g  i n p u t  o f  U1503. U1503, p i n  3  i s  
f e d  by a  v o l t a g e  d i v i d e r  c o n s i s t i n g  o f  R1510, R1511 and 
R3901. When p i n  3  i s  below t h e  l e v e l  of  p in  2 ,  p i n  6  
i n t e g r a t e s  t o w a r d s  O V ,  p u l l i n g  U1502, p i n  2  l o w e r .  T h i s  
a l l o w s  t h e  t r a p e z o i d a l  waveform on p i n  3  t o  i n c r e a s e  t h e  d u t y  
c y c l e  s q u a r e  wave on U1502, p in  6  i n c r e a s i n g  e n e r g y  t o  T1501. 
T h i s  c o n d i t i o n  wil  1 i n c r e a s e  t h e  12V o u t p u t ,  i n c r e a s i n g  
v o l t a g e  t o  U1503, p in  3. When t h e  v o l t a g e  on U1503, p in  3  i s  
h i g h e r  t h a n  t h e  v o l t a g e  on p in  2  and p in  6 ,  U1503 s t a r t s  
i n t e g r a t i n g  t o w a r d s  1 0  V D C ,  p u l l i n g  p i n  2  h i g h e r .  T h i s  
s h o r t e n s  t h e  d u t y  c y c l e  of  t h e  s q u a r e  wave a t  TP3, d e c r e a s i n g  
e n e r g y  t o  T1501,  t h u s  r e d u c i n g  t h e  12 V D C  o u t p u t .  

U1502 c o m p a r e s  t h e  waveform a t  T P 2  w i t h  t h e  r e f e r e n c e  l e v e l  
from U1503, and p r o d u c e s  a  s q u a r e  wave whose d u t y  c y c l e  
d e c r e a s e s  a s  t h e  r e f e r e n c e  l e v e l  i n c r e a s e s .  R1514 and  R1508 
s e t  a  minimum r e f e r e n c e  l e v e l  t o  m a i n t a i n  a  maximum d u t y  
c y c l e  o f  5 0 % .  The h igh  o u t p u t  from U1502 t u r n s  on 41502 ,  
a p p l y i n g  v o l t a g e  t o  t h e  g a t e s  of 41504 and 41506.  41504 a n d  
41506 c o n d u c t ,  p u l l i n g  c u r r e n t  t h r o u g h  t h e  p r i m a r y  w i n d i n g  o f  
T l .  When U1502 o u t p u t  goes l o w ,  41502 i s  t u r n e d  o f f ,  
b l o c k i n g  v o l t a g e  t o  41504 and 41506 ,  and 41503 i s  t u r n e d  on .  
T h i s  - t h e n  t u r n s  o f f  41504 and 41506 .  The r e s u l t  of  t h i s  
a c t i o n  i s  t o  b u i l d ,  t h e n  c o l l a p s e  t h e  m a g n e t i c  f i e l d  from t h e  

% 

p r i m a r y  w i n d i n g  o f  T1501 p r o p o r t i o n a l  t o - t h e  d u t y  c y c l e  o f  
U1502. 



The p o w e r  i n d u c e d  b y  t h e  p r i m a r y  w i n d i n g  o f  T 1 5 0 1  i n t o  t h e  
s e c o n d a r y  w i n d i n g s  i s  p r o p o r t i o n a l  t o  t h e  a m o u n t  t h e  m a g n e -  
t i c  f i e l d  h a s  d e v e l o p e d  d u r i n g  t h e  d u t y  c y c l e  o f  U 1 5 0 2 .  
B e c a u s e  t h e  t e s t  s e t  l o a d s  o n  t h e  +5 V D C ,  + 4 0  V D C  a n d  - 1 2  
V D C  s u p p l i e s  a r e  c o n s t a n t ,  t h e s e  t h r e e  t r a c k  t h e  + 1 2  V D C  
s u p p l y .  As t h e  l o a d  o n  t h e  + 1 2  V D C  s u p p l y  v a r i e s ,  as  w i t h  
t h e  u s e  o f  t h e  O s c i l l o s c o p e  o r  S p e c t r u m  A n a l y z e r ,  i n t e g r a t o r  
U 1 5 0 3  d e t e c t s  t h e  e f f e c t  on t h e  + 1 2  V D C  s u p p l y  1  i n e  a n d  
r a i s e s  o r  l o w e r s  t h e  d u t y  c y c l e  r e f e r e n c e  l e v e l  a t  U 1 5 0 2  
a c c o r d i n g l y .  I n c r e a s i n g  t h e  l o a d  o n  t h e  + 1 2  V D C  s u p p l y  
i n c r e a s e s  t h e  d u t y  c y c l e ,  w h i c h  i n c r e a s e s  t h e  t r a n s f e r  o f  
p o w e r  f r o m  t h e  p r i m a r y  w i n d i n g  o f  T 1 5 0 1  t o  t h e  s e c o n d a r y  
w i n d i n g s .  

The AC v o l t a g e s  f r o m  t h e  s e c o n d a r y  w i n d i n g s  a r e  ha1 f - w a v e  
r e c t i f i e d  b y  i n d i v i d u a l  d i o d e s .  T h e  + 4 0  V D C  s u p p l y  i s  R C  
f i l t e r e d ;  t h e  o t h e r  s u p p l i e s  a r e  LC f i l t e r e d .  

2 - 4 - l a  POWER SUPPLY MODULE ( ~ M / A M - l 2 0 0 s  S I N  4 4 9 1  AND ON AND FM/AM-1200A 
S I N  1 4 4 9  AND ON) 

T h e  P o w e r  S u p p l y  S y s t e m  c o n s i s t s  o f  t h r e e  m a j o r  c o m p o n e n t s :  

L i n e  S u p p l y  PC B o a r d  - w h i c h  i s  an  AC t o  D C  c o n v e r t e r  c o n t a i n i n g  --------------- 
a  p o w e r  t r a n s f o r m e r ,  b r i d g e  r e c t i f i e r ,  f i l  t e r  a n d  d e r i  p p l  e r .  

I n v e r t e r  S u p p l x  PC B o a r d  - w h i c h  i s  a  D C  t o  D C  c o n v e r t e r  u t i -  ---------- - --------- 
l i z i n g  a  50  kHz  o s c i l l a t o r ,  d u t y  c y c l e  r e g u l a t o r ,  t r a n s f o r m e r  a n d  
r e c t i f i e r  a n d  f i l t e r  c i r c u i t s  w h i c h  f u r n i s h  t h e  + 1 2  V D C  a n d  + 4 0  
V D C ,  and  a  mu1 t i v i  b r a t o r ,  f i l t e r  a n d  v o l t a g e  r e g u l a t o r  f o r  t h e  
+ 5 v .  

B a t t e r y  C h a r g e r  PC B o a r d  - w h i c h  i s  m o u n t e d  o n  t h e  Power  S u p p l y  ------------ ----------- 
A s s y ,  c o n t a i n s  t h e  b a t t e r y  c h a r g e r  c i r c u i t  1  o w - b a t t e r y  c u t - o f f  
a n d  s e l e c t s  t h e  p o w e r  s o u r c e  f o r  t h e  I n v e r t e r  S u p p l y  PC B o a r d .  
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A .  LINE SUPPLY P C  B O A R D  

4 I I I 

+ 2 VOLT -- 

The A C  Power I n p u t  C o n n e c t o r  on t h e  r e a r  p a n e l  i s  c o n n e c t e d  
t o  t h e  L i n e  S u p p l y  A s s y  t h r o u g h  5 1 7 0 1 .  Power i s  s u p p l  i e d  t o  
T I 7 0 1  t h r o u g h  F1701 a n d  SW17C1. T1701 h a s  two p r i m a r y  
w i n d i n g s  w h i c h  a r e  c o n n e c t e d  i n  p a r a l l e l  when 1 1 5  V A C  i s  
s e l e c t e d  by SW1701, o r  i n  s e r i e s  i f  2 3 0  V A C  i s  s e l e c t e d .  The 
s e c o n d a r y  w i n d i n g  o f  T1701 i s  c o n n e c t e d  t o  f u l  1 wave 
r e c t i f i e r ,  BR1701, wh ich  i s  moun ted  on t h e  r e a r  p a n e l  h e a t  
s i n k .  C1701 a n d  C1702 f i l t e r  and  d e r i p p l e  t h e  + 1 6  V D C  
( n o m i n a l  ) .  U n r e g u l a t e d  v o l t a g e  f rom BR1701 i s  a p p l i e d  t o  t h e  
B a t t e r y  C h a r g e r  P C  Boa rd  f o r  c h a r g i n g  t h e  b a t t e r y ,  o p e r a t i n g  
t h e  i n v e r t e r  o n / o f f  s w i t c h i n g .  

INVERTER 
EW40LE 

I 
1 
1 

D e r i p p l e d  v o l t a g e  f rom Q4601 i s  a p p l  i e d  t h r o u g h  t h e  B a t t e r y  
C h a r g e r  P C  B o a r d  t o  t h e  I n v e r t e r  S u p p l y  P C  B o a r d .  
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B .  B A T T E R Y  C H A R G E R  P C  B O A R D  

E x t e r n a l  D C  p o w e r ,  f i l t e r e d  +16  V D C  f rom t h e  L i n e  S u p p l y  A s s y  
and  t h e  b a t t e r y  a r e  a l l  i n d e p e n d e n t l y  app l  i e d  t o  t h e  B a t t e r y  
C h a r g e r  P C  B o a r d  t h r o u g h  5 1 6 0 1 .  Al l  t h r e e  s o u r c e s  a r e  com- 
p a r e d  by d i o d e s  CR1601, CR1602 a n d  CR1603 r e s p e c t i v e l y ,  a n d  
t h e  h i g h e s t  v o l t a g e  s o u r c e  ( E x t .  D C  o r  A C )  i s  app l  i e d  t h r o u g h  
f u s e  F1601 t o  t h e  I n v e r t e r  S u p p l y  P C  B o a r d .  The e x t e r n a l  D C  
and u n f i l t e r e d  +16  V D C  f rom t h e  L i n e  S u p p l y  Assy  a r e  a p p l  i e d  
t h r o u g h  CR1605 a n d  CR1606 t o  t h e  b a t t e r y  c h a r g e r  c i r c u i t  a n d  
i n v e r t e r  e n a b l  e  c i r c u i t .  

The b a t t e r y  c h a r g e r  c i r c u i t  c o n s  i s t s  o f  a d j u s t a b l  e  r e g u l  a t o r  
U16C1, R1601 t h r u  R1604 a n d  C1601.  R1602,  R1603 a n d  t r i m p o t  
R1604 f o r m  a  v o l t a g e  d i v i d e r  t o  a d j u s t  t h e  o u t p u t  v o l t a g e  t o  
14 .4  V D C  and  R1601 p r o v i d e s  a  minimum l o a d  t o  r e g u l a t o r  
U1601. Anyt ime A C  o r  D C  power i n  e x c e s s  of  t h e  b a t t e r y  l e v e l  
i s  a p p l i e d  t o  t h e  t e s t  s e t ,  t h e  b a t t e r y  c h a r g e r  c i r c u i t  w i l l  
c h a r ~ e  t h e  b a t t e r y .  The p o s i t i o n  o f  t h e  P O W E R  O N / O F F  S w i t c h  
d o e s  n o t  a f f e c t  t h e  c h a r g i n g  c i r c u i t .  

Q 1 6 0 1 ,  Q1602,  41604 a n d  a s s o c i a t e d  c o m p o n e n t s  make up t h e  
i n v e r t e r  e n a b l e  c i r c u i t .  When A C  o r  D C  power i s  a p p l i e d ,  a n d  
t h e  P O W E R  O N / O F F  S w i t c h  i s  i n  t h e  O F F  p o s i t i o n ,  41601 d o e s  
n o t  c o n d u c t .  However ,  w i t h  t h e  P O W E R  O N I O F F  S w i t c h  i n  t h e  O N  
p o s i t i o n ,  41601 w i l l  c o n d u c t ,  t u r n i n g  on 41602 t o  p u l l  down 
on t h e  i n v e r t e r  e n a b l e  l i n e ,  c a u s i n g  C1501 on t h e  I n v e r t e r  
S u p p l y  P C  Boa rd  t o  c o n d u c t .  I f  e x t e r n a l  A C  power i s  
i n t e r r u p t e d ,  d i o d e s  CR1602 a n d  CR1603 s w i t c h  t h e  i n v e r t e r  
s u p p l y  t o  t h e  b a t t e r y ,  when t h e  c h a r g e  on c a p a c i t o r s  C1701 
and C1702 i n  t h e  L i n e  S u p p l y  A s s y  d r o p  be low t h e  b a t t e r y  
v o l t a g e .  As t h e  v o l t a g e  d r o p s ,  t h e  b a s e  t o  e m i t t e r  v o l t a g e  
d i f f e r e n c e  on C16C1 d e c r e a s e s  u n t i l  i t  i s  s h u t  o f f .  T h i s ,  i n  
t u r n ,  s h u t s  o f f  C1604,  d r i v i n g  t h e  v o l t a g e  t o  t h e  b a s e  o f  
Q1601  h i g h e r  t o  p r e v e n t  o s c i l l a t i o n .  

The b a t t e r y  e n a b l e  c i r c u i t  c o n s i s t s  o f  f l i p - f l o p  U1602B a n d  
r e 1  a t e d  c o m p o n e n t s .  When t h e  P O W E R  O N I O F F  S w i t c h  i  s  
d e p r e s s e d  i n  t h e  O N  p o s i t i o n ,  C1604 i s  a l l o w e d  t o  c h a r g e  
t h r o u g h  R1610,  c l o c k i n g  U1602B t o  h i g h  Q ,  which tu rns  on 
41602 e n a b l i n g  t h e  I n v e r t e r  S u p p l y  P C  B o a r d .  

4 low b a t t e r y  c u t o f f  c i r c u i t  s t o p s  b a t t e r y  o p e r a t i o n  i f  t h e  
b a t t e r y  v o l t a g e  d r o p s  be low a p p r o x i m a t e l y  + 1 1 . 4  V D C .  + 1 2  V D C  
i s  a p p l i e d  t o  t h e  e m i t t e r  o f  t r a n s i s t o r  41603 w h i l e  t h e  b a t -  
t e r y  v o l t a g e  i s  a p p l i e d  t o  i t s  b a s e .  When t h e  b a t t e r y  
v o l t a g e  d r o p s  t o  a p p r o x i m a t e 1  y 1 1 . 4  V D C ,  Q1603 t u r n s  o n ,  
a p p l y i n g  + 1 2  V D C  t o  t h e  SET p i n  o f  U1603. T h i s  s e t s  t h e  
t i m e r  t o  t e r m i n a l  c o u n t ,  p r o v i d i n g  a  h i g h  o u t p u t  t o  r e s e t  
U1602B. Q o f  U1602B t h e n  g o e s  l o w ,  t e r m i n a t i n g  o p e r a t i o n .  



- 
C .  INVERTER SUPPLY PC BOARD 

The I n v e r t e r  S u p p l y  PC B o a r d  c o n t a i n s  a  d u t y  c y c l e  r e g u l a t o r  
t r a n s f o r m e r  a n d  r e c t i f i e r  c i r c u i t s  w h i c h  p r o d u c e  t h e  r e g u -  
l a t e d  +12VDC, +4CVDC a n d  -12VDC w h i c h  a r e  d i s t r i b u t e d  
t h r o u g h o u t  t h e  t e s t  s e t .  The i n v e r t e r  s u p p l y  v o l t a g e  f r o m  
t h e  B a t t e r y  C h a r g e r  P C  B o a r d  i s  +12VDC t o  +30VDC, d e p e n d i n g  
u p o n  t h e  s o u r c e .  

When t h e  t e s t  s e t  i s  t u r n e d  o n ,  t h e  l o w  e n a b l e  l i n e  p u l l s  
down o n  t h e  b a s e  o f  4 1 5 0 1 .  4 1 5 0 1  c o n d u c t s ,  a l l o w i n g  + l o  VDC 
s e t  b y  Z e n e r  d i o d e  CR1504, t o  s u p p l y  p o w e r  t o  o p  amps U 1 5 0 1 ,  
U 1 5 0 2 ,  U 1 5 0 3 ,  U 1 5 0 5 ,  U1500  a n d  U 1 5 0 7  a n d  t h r o u g h  a  v o l t a g e  
d i v i d e r  u s i n g  R 1 5 0 5  a n d  R 1 5 0 6 ,  t o  t h e  n o n - i n v e r t i n g  i n p u t  o f  
U 1 5 0 1 .  S i m u l  t a n e o u s l y ,  Q 1 5 0 2  i s  t u r n e d  o f f ,  a1 l o w i n g  U 1 5 0 1  
t o  p r o d u c e  a  s a w t o o t h  o u t p u t  a t  a p p r o x i m a t e l y  45 K H z  w h i c h  i s  
a p p l i e d  t o  t h e  n o n - i n v e r t i n g  i n p u t  o f  U 1 5 0 2 .  

Z e n e r  d i o d e  CR1506  a p p l i e s  a  6 . 9  V D C  r e f e r e n c e  t o  t h e  
i n v e r t i n g  i n p u t  o f  U 1 5 0 3  w h i c h  i s  c o n f i g u r e d  a s  a n  
i n t e g r a t o r .  A  s a m p l e  v o l t a g e  f r o m  t h e  + I 2  V D C  s e c o n d a r y  
w i n d i n g  o f  T 1 5 0 1 ,  a f t e r  b e i n g  r e c t i f i e d  b y  CR1511  a n d  
f i l t e r e d  b y  L 1 5 0 2  a n d  C 1 5 0 9  p a s s e s  t h r o u g h  a  v o l t a g e  d i v i d e r ,  
c o n s i s t i n g  o f  R 1 5 1 8 ,  R 1 5 1 9  a n d  t r i m p o t  R 1 5 2 0  f o r  c a l i b r a t i o n  
a n d  i s  a p p l i e d  t o  t h e  n o n - i n v e r t i n g  i n p u t  o f  U1503.  As p o w e r  
i s  a p p l  i e d  t o  t h e  p r i m a r y  w i n d i n g  o f  T 1 5 0 1 ,  C1509  b e c o m e s  * 
c h a r g e d  t h r o u g h  CR1511.  U 1 5 0 3  c o m p a r e s  t h e  v o l t a g e  a t  C 1 5 0 9  
w i t h  t h e  r e f e r e n c e  s e t  b y  CR1506 t o  p r o d u c e  a  r e f e r e n c e  l e v e l  
f o r  U 1 5 0 2 .  

U1502  c o m p a r e s  t h e  o s c i l l a t o r  o u t p u t  l e v e l  w i t h  t h e  r e f e r e n c e  
l e v e l  f r o m  U 1 5 0 3 ,  a n d  p r o d u c e s  a  p u l s e d  o u t p u t  w h o s e  d u t y  
c y c l e  d e c r e a s e s  a s  t h e  r e f e r e n c e  l e v e l  i n c r e a s e s .  R 1 5 1 0  s e t s  
a  m i n i m u m  r e f e r e n c e  l e v e l  t o  m a i n t a i n  a  maximum d u t y  c y c l e  o f  
50%. The  h i g h  o u t p u t  f r o m  U 1 5 0 2  t u r n s  o n  4 1 5 0 3 ,  a p p l y i n g  
v o l t a g e  t o  t h e  g a t e  o f  4 1 5 0 5 .  4 1 5 0 5  c o n d u c t s ,  p u l l i n g  
c u r r e n t  t h r o u g h  t h e  p r i m a r y  w i n d i n g  o f  T 1 5 0 1 .  When U 1 5 0 2  
o u t p u t  g o e s  l o w ,  4 1 5 0 3  i s  t u r n e d  o f f ,  a n d  4 1 5 0 4  i s  t u r n e d  on .  
T h i s  t h e n  t u r n s  o f f  4 1 5 0 5 .  The r e s u l t  o f  t h i s  a c t i o n  i s  t o  
b u i l d ,  t h e n  c o l l a p s e  t h e  m a g n e t i c  f i e l d  f r o m  t h e  p r i m a r y  
w i n d i n g  o f  T I 5 0 1  p r o p o r t i o n a l  t o  t h e  d u t y  c y c l e  o f  U 1 5 0 2 .  



The p o w e r  i n d u c e d  b y  t h e  p r i m a r y  w i n d i n g  o f  T 1 5 0 1  i n t o  t h e  
s e c o n d a r y  w i n d i n g s  i s  p r o p o r t i o n a l  t o  t h e  amount  t h e  m a g n e -  
t i c  f i e l d  h a s  d e v e l o p e d  d u r i n g  t h e  d u t y  c y c l e  o f  U 1 5 0 2 .  
B e c a u s e  t h e  t e s t  s e t  l o a d s  on  t h e  + 4 0  V D C  a n d  - 1 2  V D C  
s u p p l i e s ,  t h e s e  t w o  t r a c k  t h e  + 1 2  V D C  s u p p l y .  As t h e  l o a d  
o n  t h e  + I 2  V D C  s u p p l y  v a r i e s ,  a s  w i t h  t h e  u s e  o f  t h e  
O s c i l l o s c o p e  o r  S p e c t r u m  A n a l y z e r ,  i n t e g r a t o r  U 1 5 0 3  d e t e c t s  
t h e  e f f e c t  o n  t h e  + 1 2  V D C  s u p p l y  1  i n e  a n d  r a i s e s  o r  l o w e r s  
t h e  d u t y  c y c l e  r e f e r e n c e  l e v e l  a t  U 1 5 0 2  a c c o r d i n g l y .  
I n c r e a s i n g  t h e  l o a d  o n  t h e  + I 2  V D C  s u p p l y  i n c r e a s e s  t h e  d u t y  
c y c l e ,  w h i c h  i n c r e a s e s  t h e  t r a n s f e r  o f  p o w e r  f r o m  t h e  p r i -  
m a r y  w i n d i n g  o f  T 1 5 0 1  t o  t h e  s e c o n d a r y  w i n d i n g s .  

The A C  v o l t a g e s  f r o m  t h e  s e c o n d a r y  w i n d i n g s  a r e  ha1  f - w a v e  
r e c t i f i e d  b y  i n d i v i d u a l  d i o d e s .  T h e  + 4 0  V D C  s u p p l y  i s  RC 
f i l t e r e d ;  t h e  o t h e r  s u p p l i e s  a r e  LC f i l t e r e d .  

The +5 V D C  i s  p r o d u c e d  b y  t o g g l i n g  4 1 5 0 8  a n d  41510 ,  w h i c h  
c h a r g e s  C 1 5 1 4 .  L 1 5 0 7  dampens  t h e  s p i k e s  p r o d u c e d  a s  Q 1 5 0 8  
a n d  4 1 5 1 0  a r e  t u r n e d  o n  a n d  o f f .  CR1513 i s  a  damper  d i o d e  
w h i c h  s u p p r e s s e s  s p i k e s  i n d u c e d  b y  L 1 5 0 7 .  The d u t y  c y c l e  i s  
c o n t r o l l e d  b y  t h e  i n t e r a c t i o n  o f  m u l t i v i b r a t o r  U1505,  com- 
p a r a t o r  U 1 5 0 6 ,  i n t e g r a t o r  U 1 5 0 7 ,  a n d  t r a n s i s t o r s  4 1 5 0 6 ,  
4 1 5 0 7 ,  a n d  4 1 5 0 9 .  

A r a m p  v o l t a g e  i s  g e n e r a t e d  a t  p i n  3  o f  U 1 5 0 6  by c h a r g i n g  
C1513 t h r o u g h  R 1 5 2 4 .  When p i n  1 0  o f  U 1 5 0 5  i s  l o w ,  C 1 5 1 3  i s  
d i s c h a r g e d .  When p i n  1 0  g o e s  h i g h ,  C 1 5 1 3  i s  c h a r g e d ,  
c r e a t i n g  a  r a m p  v o l t a g e .  U 1 5 0 5  i s  t r i g g e r e d  b y  t h e  5 0  k H z  
o s c i l l a t o r ,  U 1 5 0 1 ,  s u c h  t h a t ,  t h e  +5V r e g u l a t o r  a n d  t h e  + 1 2 V  
r e g u l a t o r  a1 t e r n a t e l y  p u l l  on  t h e  s u p p l y  1  i n e .  By a1 t e r -  
n a t i n g  i n  t h i s  m a n n e r ,  r i p p l e  c u r r e n t  i s  d e c r e a s e d  o n  t h e  
s u p p l y  l i n e .  

I n t e g r a t o r  U 1 5 0 7  c o m p a r e s  t h e  c h a r g e  o n  C1514  w i t h  a  f i x e d  
D.C. r e f e r e n c e  s e t  b y  CR1506,  t o  p r o d u c e  a  r e f e r e n c e  l e v e l  
f o r  c o m p a r a t o r  U 1 5 0 6 .  U1506  s e t s  t h e  d u t y  c y c l e  f o r  t h e  +5V 
r e g u l a t o r .  When Q 1 5 0 9 i s  o f f ,  F E T ' s  4 1 5 0 8  a n d  4 1 5 1 0  a r e  
h e l d  o f f  b y  4 1 5 0 6 .  When 4 1 5 0 3  i s  o n  t h e  F E T ' s  a r e  t u r n e d  o n  
t h r o u g h  4 1 5 0 7 .  

2 - 1 2 e / 2 -  1 2 f  B l a n k  
0 1 



2 - 4 - 2  PROCESSOR PC BOARD ( F M / A M - 1 2 0 0 s  THRU S I N  4 4 9 0  AND FM/AM-IZOOA 
THRU S / N  1 4 4 8 )  

The P r o c e s s o r  PC B o a r d  c o n t a i n s  a  m i c r o c o n t r o l  l e r  (CPU) U101, s y s t e m  R O M  
U 1 0 7 ,  o p t i o n  R O M  U108 ,  RAM U 1 0 9 ,  l a t c h  U103 ,  d e c o d e r  U105,  c o n v e r t e r s  
U l l O  a n d  U111, b u f f e r s  U 1 0 2 ,  U104  a n d  U 1 0 6 ,  a n d  a s s o c i a t e d  c o m p o n e n t s .  
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F i g u r e  2 - 9  P r o c e s s o r  P C  B o a r d  B l o c k  D i a g r a m  



The C P U  has f o u r  8 - b i t  p a r a l l e l  p o r t s ,  o f  w h i c h  t h r e e  a r e  used  t o  
a d d r e s s  t h e  t h r e e  buses  i n  t h e  FMIAM-1200SIA.  P o r t  0  f u n c t i o n s  as a  
d a t a  bus and t h e  l o w  o r d e r  a d d r e s s  bus w h i c h  i s  b u f f e r e d  t h r o u g h  l a t c h  
U103.  T h e  l o w  o r d e r  a d d r e s s  bus i s  f o r  a d d r e s s i n g  t h e  p e r i p h e r a l  com- 
p o n e n t s .  P o r t  2  i s  t h e  h i g h  o r d e r  a d d r e s s  bus and i s  used  f o r  
a d d r e s s i n g  memory. B i t s  0  t h r u  3  o f  P o r t  1 a r e  d e v o t e d  t o  t h e  K e y b o a r d  
PC B o a r d ,  b i t s  4 and  5  o f  P o r t  1 p r o v i d e  d a t a  and c l o c k  s i g n a l s  t o  t h e  
D i s p l a y  P C  B o a r d  a n d  b i t s  6 a n d  7  o f  P o r t  1 p r o v i d e  t h e  RTS 
( R e a d y - T o - S e n d )  a n d  CTS ( C l e a r - T o - S e n d )  c o n t r o l  s i g n a l s  t o  t h e  RS-232 
C o n n e c t o r .  P o r t  3, t h e  f o u r t h  p o r t ,  s e r v e s  as s p e c i a l  f u n c t i o n  p o r t  a n d  
i s  used  as f o l l o w s :  

T a b l e  2 - 1  P o r t  3  P i n - O u t  T a b l e  

, .BIT NO. 
0  
1 
2  
3  
4  
5  
6 
7  

Y l O l  i s  an 11 .059 MHz c r y s t a l  f o r  t h e  o n - c h i p  o s c i l l a t o r  i n  U101. U l l O  
c o n v e r t s  t h e  TTL d a t a  f r o m  U l O l  t o  +12 V D C  and - 1 2  V D C  r e q u i r e d  by  t h e  - 
RS-232.  U l l l  c o n v e r t s  t h e  + 1 2  VDC and -12  V D C  f r o m  t h e  RS-232 t o  TTL 
d a t a  r e q u i r e d  by t h e  CPU, U101. U103 i s  t h e  a d d r e s s  l a t c h  f o r  t h e  l o w  
e i g h t  b i t s  o f  t h e  a d d r e s s  l i n e  and U105 i s  a  d e c o d e r / d e m u l t i p l  e x e r  u s e d  
t o  a d d r e s s  t h e  p e r i  p h e r a l  componen ts .  

FUNCTION 
R X D  ( S e r i a l  I n p u t  P o r t )  
TXD ( S e r i a l  O u t p u t  P o r t )  
INTO ( E x t e r n a l  I n t e r r u p t )  
I N T l  ( E x t e r n a l  I n t e r r u p t )  
TO ( T i m e r I C o u n t e r  0  E x t e r n a l  I n p u t )  
- T 1  ( T i m e r I C o u n t e r  1 E x t e r n a l  I n p u t )  
- WR ( E x t e r n a l  D a t a  Memory W r i t e r  S t r o b e )  
RD ( E x t e r n a l  D a t a  Memory Read S t r o b e )  

R O M  U107 c o n t a i n s  a l l  t h e  m a i n  o p e r a t i n g  f u n c t i o n s  s u c h  as RF c o n t r o l s ,  
t o n e  c o n t r o l  and t o n e  s e q u e n c e s .  R O M  U108, when a d d r e s s e d ,  c a l l s  up a  
new s e t  of v e c t o r s  and a n y  o p t i o n s  c o n t a i n e d  i n  R O M  can t h e n  be 
a d d r e s s e d  t h r o u g h  t h e  k e y b o a r d .  

The memory p r o t e c t  c i r c u i t ,  c o n s i s t i n g  o f  Q l O l  t h r u  4104,  and a s s o c i a t e d  
componen ts  i s  a  v o l t a g e  c o m p a r a t o r  w h i c h  d e t e c t s  when v o l t a g e  i s  removed  
f r o m  t h e  t e s t  s e t .  A  b a c k u p  +3V L i t h i u m  B a t t e r y  ( B T l O l ) ,  w h i c h  i s  p a r t  
o f  t h e  memory p r o t e c t  c i r c u i t ,  i s  p l a c e d  i n  l i n e  w i t h  RAM U109, so  when 
power  i s  removed,  t h e  memory  c o n t e n t s  i n  R A M  w i l l  be r e t a i n e d .  T h i s  i s  
a c c o m p l i s h e d  by p l a c i n g  +3 V D C  on p i n  28 o f  U109.  

I n  t h e  k e y b o a r d  c i r c u i t ,  b i t s  0  t h r u  3  o f  P o r t  1 f r o m  U l O l  a r e  t h e  r o w  
l i n e s  f o r  t h e  k e y b o a r d  a n d  a r e  d r i v e n  l o w  by t h e  CPU. The c o l u m n  l i n e s  
f o r  t h e  k e y b o a r d  ( p i n s  1, 2, 3, 5, 7, 9 o f  5 1 0 3 )  a r e  h e l d  h i g h  b y  +5 
VDC t h r o u g h  R N l O l  a n d  m o n i t o r e d  by  N A N D I A N D  g a t e  U114. When a  b u t t o n  on  
t h e  k e y b o a r d  i s  d e p r e s s e d ,  one o f  t h e  c o l u m n  l i n e s  w i l l  be d r i v e n  l o w ,  
d e t e c t e d  by  U114, c a u s i n g  i t  t o  change s t a t e s ,  g e n e r a t i n g  an i n t e r r u p t  
i n  t h e  C P U .  D u r i n g  t h i s  i n t e r r u p t  r o u t i n e ,  t h e  r o w  l i n e s  a r e  d r i v e n  l o w  
one  a t  a  t i m e .  As each r o w  l i n e  i s  d r i v e n  l o w ,  t h e  c o l u m n  l i n e s  a r e  
r e a d  b y  t h e  CPU t h r o u g h  b u f f e r  U104. A f t e r  a l l  f o u r  r o w  l i n e s  have been  - 
s t r o b e d  and  a l l  c o l u m n  l i n e s  r e a d ,  t h e  CPU d e t e r m i n e s  w h i c h  b u t t o n  was 
d e p r e s s e d  and e n t e r s  'a r o u t i n e  f o r  t h a t  b u t t o n .  I f  more  t h a n  one b u t t o n  
i s  d e p r e s s e d ,  no  a c t i o n  i s  t a k e n  by t h e  CPU. 



2 - 4 - 2 a  PROCESSOR P C  B O A R D  (FM/AM-1200s S/N 4 4 9 1  A N D  O N ,  A N D  FM/AM-1200A 
S/N 1 4 4 9  A N D  ON) 

1.024 MHz I 

F i g u r e  2-9a  P r o c e s s o r  P C  Boa rd  B l o c k  Diagram 

The  P r o c e s s o r  P C  Boa rd  c o n t a i n s  an  8 0 1 8 8  m i c r o p r o c e s s o r  U67001,  s y s  tern 
R O M  UE70P3 and U67004,  RAM U67005,  MUART (Mu1 t i  f u n c t i o n  Uni v e r s a 1  
A s y n c h r o n o u s  R e c e i v e r  T r a n s m i t t e r )  U67008,  l a t c h  U67007,  O c t a l  
T r a n s c e i v e r  U67006,  RS-232 T r a n s c e i v e r  U67001,  b u f f e r  U07002 a n d  a s s o -  
c i a t e d  c o m p o n e n t s .  

The m i c r o p r o c e s s o r  i s  an  e i  g h t - b i  t p r o c e s s o r  w i t h  a  1 6 - b i  t i n t e r n a l  
a r c h i t e c t u r e  and  o n b o a r d  p e r i  p h e r a l s  ( e . g . ,  o n b o a r d  t i m e r s ) .  The 
a d d r e s s l d a t a  bus  i s  l a t c h e d  by U67002 t o  p r o v i d e  low o r d e r  a d d r e s s e s  t o  
t h e  o n b o a r d  memory, l a t c h e d  by U67007 t o  a d d r e s s  p e r i p h e r a l s  on t h e  
I n t e r f a c e  PC B o a r d ,  and  u s e d  d i r e c t l y  t o  t r a n s f e r  d a t a  b e t w e e n  memory,  
t h e  MUART, Data  T r a n s c e i v e r  U67006 a n d  t h e  m i c r o p r o c e s s o r .  A l l  c h i p  
s e l e c t  l i n e s  o r i g i n a t e  i n  t h e  C P U .  



Y67001 i s  a  1 6 . 7 8 4  MHz c r y s t a l  f o r  t h e  o n - c h i p  o s c i l l a t o r  i n  U67001. A 
1 . 0 2 4  MHz c l o c k  ( t i m e r  0 )  i s  s e n t  t o  t h e  MUART a s  a  t i m e b a s e  f o r  t h e  -. 

t i m e r s  and U A R T  f u n c t i o n s .  ROMs U67003 a n d  U67004. c o n t a i n  a l l  t h e  ma in  
o p e r a t i n g  f u n c t i o n s  s u c h  a s  R F  c o n t r o l s ,  t o n e  c o n t r o l  and  t o n e  
s e q u e n c e s .  

The memory p r o t e c t  c i r c u i t ,  c o n s i s t i n g  o f  467001  t h r u  Q67C04, and  a s s o -  
c i a t e d  c o m p o n e n t s  i s  a  v o l t a g e  c o m p a r a t o r  w h i c h  d e t e c t s  when power i s  
t u r n e d  o f f .  A b a c k u p  +3V L i t h i u m  B a t t e r y  ( B T 6 7 0 0 1 ) ,  wh ich  i s  p a r t  o f  
t h e  memory p r o t e c t  c i r c u i t ,  i s  p l a c e d  i n  l i n e  w i t h  R A M  U67005, s o  when 
power  i s  removed,  t h e  memory c o n t e n t s  i n  R A M  w i l l  be r e t a i n e d .  T h i s  i s  
accompl  i s h e d  by p l a c i n g  + 3  V D C  on p i n  28  o f  U67005. 

I n  t h e  k e y b o a r d  c i r c u i t ,  b i t s  0  t h r u  3  o f  P o r t  2  f r o m  U67008 a r e  t h e  row 
l i n e s  f o r  t h e  k e y b o a r d  and  a r e  d r i v e n  low.  The co lumn  l i n e s  f o r  t h e  
k e y b o a r d  a r e  h e l d  h i g h  by +5  V D C  t h r o u g h  RN67003 a n d  m o n i t o r e d  by 
N A N D / A N D  g a t e  U67010. When a  b u t t o n  on t h e  k e y b o a r d  i s  d e p r e s s e d ,  o n e  
o f  t h e  column l i n e s  w i l l  be d r i v e n  l o w ,  d e t e c t e d  by U67010 ,  c a u s i n g  i t  
t o  c h a n g e  s t a t e s ,  g e n e r a t i n g  an i n t e r r u p t .  D u r i n g  t h i s  i n t e r r u p t  
r o u t i n e ,  t h e  row l i n e s  a r e  d r i v e n  low o n e  a t  a  t i m e .  As e a c h  row l i n e  
i s  d r i v e n  low,  t h e  co lumn l i n e s  a r e  r e a d  by t h e  C P U .  A f t e r  a l l  f o u r  row 
l i n e s  have  been s t r o b e d  and  a l l  co lumn l i n e s  r e a d ,  t h e  C P U  d e t e r m i n e s  
w h i c h  b u t t o n  was d e p r e s s e d  and  e n t e r s  a  r o u t i n e  f o r  t h a t  b u t t o n .  I f  
more t h a n  one  b u t t o n  i s  d e p r e s s e d ,  no a c t i o n  i s  t a k e n  by t h e  C P U .  

The M U A R T  a l s o  f u n c t i o n s  a s  a  p a r a l l e l / s e r i a l  c o n v e r t e r  t o  t r a n s f e r  d a t a  
b e t w e e n  t h e  C P U  and  t h e  RS-232.  U67009,  a  d u a l  RS-232 t r a n s m i t t e r /  
r e c e i v e r ,  c o n t a i n s  l e v e l  t r a n s l a t o r s  which  c o n v e r t  TTL l e v e l s  t o  2 3  V D C .  -h 

The M U A R T  i s  a l s o  u s e d  t o  s e n d  s e r i a l  d a t a  and  c l o c k  t o  t h e  Vacuum 
F l u o r e s c e n t  D i s p l a y  C o n t r o l l e r .  
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ADDRESS BUS 

TO FUNCTION GENERATOR 

TO FUNCTION GENERATOR 

FROM FUNC SW 

F i g u r e  2 -10  I n t e r f a c e  P C  Boa rd  B l o c k  Diagram 

The  I n t e r f a c e  P C  B o a r d  l a t c h e s  a l l  d a t a  f r o m  t h e  P r o c e s s o r  P C  B o a r d  t o  
t h e  f o l l o w i n g :  F u n c t i o n  G e n e r a t o r ,  High Loop A s s y ,  Low Loop A s s y ,  
R e c e i v e  Audio  P C  B o a r d ,  D i g i t a l  Modu le ,  and  t h e  Duplex  Module .  D a t a  
f r o m  t h e  F u n c t i o n  S w i t c h  P C  Boa rd  i s  b u f f e r e d  on t h e  I n t e r f a c e  PC B o a r d  
b e f o r e  b e i n g  s e n t  t o  t h e  p r o c e s s o r .  

The a d d r e s s  d e c o d e r  ( U 1 0 0 7 ,  U1014,  U1015, U1016 --- a n d  U1017) d e c o d e s  t h e  
8 - b i t  a d d r e s s  bus  and  t h e  3 - c o n t r o l  l i n e s  ( M R D ,  W R ,  E n a b l e )  t o  s e t  t h e  
l a t c h e s  o r  r e a d  t h e  b u f f e r s .  
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1 WTION 10 ONLY I 
I L _ _ -  

F i g u r e  2 - 1 1  D V M  1 / 0  P C  B o a r d  B l o c k  D i a g r a m  

A .  S t a n d a r d  DVM 1 1 0  P C  B o a r d  

F r e q u e n c y  e r r o r  and m o d u l a t i o n  m o n i t o r  s i g n a l s  a r e  r o u t e d  t o  
t h e  m e t e r  i n p u t  s e l e c t  c h i p  U3004C. S i g n a l  s e l e c t i o n  i s  made 
when t h e  a d d r e s s  d e c o d e r  (U3013, U3014 and U3015)  c l o c k s  t h e  
DO( d a t a  b i t  t h r o u g h  l a t c h  U3017.  I F  DQ i s  l o w ,  f r e q u e n c y  
e r r o r  i s  s w i t c h e d  t o  op amp U3009.  I f  D 0  i s  h i g h ,  m o d u l a t i o n  
m o n i t o r  i s  s w i t c h e d  t o  t h e  o p  amp. L a t c h  U3005 c o n t r o l s  
U3004B d e p e n d i n g  upon w h e t h e r  D3 i s  h i g h  o r  l o w .  When D 3  i s  
h i g h ,  t h e  s e l e c t e d  s i g n a l  f r o m  t h e  o p  amp w i l l  be s e n t  t o  t h e  
A I D  c o n v e r t e r  (U3008)  t o  be d i g i t i z e d .  The d i g i t i z e d  s i g n a l  
i s  t h e n  l a t c h e d  t h r o u g h  U3006 and  U3007 a n d  s e n t  t o  t h e  
P r o c e s s o r  P C  B o a r d  t o  be d i s p l a y e d  on t h e  V F D .  

S i g n a l  s  r e f  1  e c t i  ng t h e  s e t t i n g  o f  t h e  MODULATION S e l e c t  
C o n t r o l  on t h e  f r o n t  p a n e l  a r e  l a t c h e d  t h r o u g h  U3016 t o  t h e  
p r o c e s s o r .  S i g n a l  s  c o n t r o l 1  i n g  t h e  s e t t i n g  o f  t h e  MODULATION 
S e l e c t  C o n t r o l  ( a s  i n  RS-232 o p e r a t i o n )  a r e  l a t c h e d  t h r o u g h  
U3017, U3018 a n d  U3019 and  s e n t  t o  t h e  10.7 MHz Gen/Rec - 
M o d u l e ,  t h e  R e c e i v e  A u d i o  Modu le ,  and t h e  G e n e r a t e  A u d i o  
Modu l  e. 



When t h e  p r o c e s s o r  s e l e c t s  a  DTMF e n c o d i n g  o p e r a t i o n  t h e  
n e c e s s a r y  b i t s  w i l l  be l a t c h e d  i n t o  U3012 and s e n t  t o  U3010, 
a  DTMF t r a n s c e i v e r .  From t h e  t r a n s c e i v e r ,  t h e  encoded DTMF 
i s  s e n t  t o  t h e  G e n e r a t e  Audio module  f o r  o u t p u t .  

B .  O p t i o n a l  D V M  I /O P C  Board ( O p t i o n  1 0 )  

When t h e  o p t i o n a l  D V M  110 P C  Board i s  i n s t a l l e d  t h e  same c i r -  
c u i t r y  i s  p r e s e n t  a s  d e s c r i b e d  f o r  t h e  s t a n d a r d  D V M  I / O  P C  
Board ,  p l u s  t h e r e  i s  a l s o  an a u t o - r a n g i n g  v o l t m e t e r  c i r c u i t  
and a  DTMF d e c o d e r  c i r c u i t .  

53003 i s  an i n p u t  from t h e  SCOPE/DVM Connec tor  on t h e  f r o n t  
p a n e l .  RN3001 i s  a  v o l t a g e  d i v i d e r  n e t w o r k ,  t h e  o u t p u t  o f  
which i s  s e l e c t e d  t h r o u g h  r e l a y s  K3001, K3002 and K3003. The 
p r o c e s s o r  l a t c h e s  t h e  r e l a y  c o n t r o l  l i n e s  th rough  U3005 and  
a u t o m a t i c a l l y  s e l e c t s  t h e  n e c e s s a r y  c o n t r o l  1  i n e .  Both  t h e  
A C  and D C  v o l t a g e s  a r e  r e a d ,  w i t h  t h e  A C  v o l t a g e  b e i n g  p r e -  
s e n t e d  t o  p in  5 o f  U3004A and t h e  D C  v o l t a g e  be ing  p r e s e n t e d  
t o  p in  3  o f  U3004A. The p r o c e s s o r ,  t h r o u g h  l a t c h  U3005, 
s e l e c t s  which v o l t a g e  i s  t o  be d i g i t i z e d ,  depending  on u s e r  
o p e r a t i o n  o f  t h e  keyboard ( + / -  k e y ) .  The s e l e c t e d  v o l t a g e  i s  
s w i t c h e d  t h r o u g h  U3004B when t h e  u s e r  s e l e c t s  D V M  o p e r a t i o n .  
The s e l e c t e d  v o l t a g e  i s  t hen  d i g i t i z e d  and d i s p l a y e d  on t h e  
V F D .  

The DTMF d e c o d e r  c i r c u i t  u se s  U3010, t h e  DTMF t r a n s c e i v e r ,  t o  
decode t h e  demod a u d i o  r e c e i v e d  from t h e  Receive  Audio 
Module. The decoded d a t a  i s  l a t c h e d  i n t o  U3011 t o  be s e n t  t o  
t h e  p r o c e s s o r  and t h e n  t o  be d i s p l a y e d  o n  t h e  V F D .  

2 - 4 - 5  F R E Q U E N C Y  S T A N D A R D  P C  B O A R D  

The Frequency S t a n d a r d  u s e s  a  vol t a g e  c o n t r o l  1  e d ,  Tempera tu re  
Compensated C r y s t a l  O s c i l l  a t o r  ( T C X O )  t o  f u r n i s h  a  c o n s t a n t  10 MHz 
r e f k r e n c e  f r e q u e n c y .  When d e s i r e d ,  an e x t e r n a l  1 0  MHz r e f e r e n c e  s i  gna l  
c a n  be used by c o n n e c t i n g  t h e  s i g n a l  s o u r c e  t o  t h e  E x t e r n a l  R e f e r e n c e  
C o n n e c t o r  on t h e  r e a r  panel  of t h e  t e s t  s e t .  A b i - q u i n a r y  r i p p l e  
c o u n t e r  d i v i d e s  t h e  10 MHz s i g n a l  t o  a  500 kHz s i g n a l  which i s  f e d  t o  
t h e  High Loop Module,  and t o  a  1 MHz s i g n a l  which i s  fed  t o  bo th  t h e  
D i g i t a l  Module a n d ,  on t h e  FM/AM-1200S, t o  t h e  Spec t rum Ana lyze r  R F  
Module.  

A l e v e l  d e t e c t  c i r c u i t  d e t e r m i n e s  when an e x t e r n a l  10 MHz r e f e r e n c e  
s i g n a l  of s u f f i c i e n t  a m p l i t u d e  i s  p r e s e n t  on t h e  E x t e r n a l  R e f e r e n c e  
Connec to r  and r e s p o n d s  by d e a c t i  v a t i  n g  t h e  T C X O  and coup1 es  t h e  e x t e r n a l  
1 0  MHz r e f e r e n c e  s i g n a l  t o  t h e  f r e q u e n c y  d i v i d e r .  

The i n t e r n a l  10 MHz r e f e r e n c e  s i g n a l  produced by t h e  T C X O  i s  a l s o  f e d  
back t o  t h e  r e a r  panel  E x t e r n a l  R e f e r e n c e  C o n n e c t o r ,  which can be used  
d u r i n g  c a l i b r a t i o n .  



F i g u r e  2-12 Frequency  S t a n d a r d  P C  Board Block Diagram 

When an e x t e r n a l  1 0  MHz r e f e r e n c e  s i g n a l  e x c e e d i n g  5 V p - p  i s  a p p l i e d  
t h r o u g h  t h e  E x t e r n a l  R e f e r e n c e  Connec tor  t o  N A N D  g a t e  U2802, a  l e v e l  
d e t e c t o r ,  c o n s i s t i n g  o f  op amp U2801 and a s s o c i a t e d  com.ponents, p roduces  
a  c o n s t a n t  h i g h ,  t u r n i n g  o f f  42801 and i n t e r r u p t i n g  power t o  t h e  T C X O .  
The h i g h  o u t p u t  o f  U2801 i s  a l s o  fed  t o  U2802, p a s s i n g  t h e  e x t e r n a l  1 0  

- 
MHz r e f e r e n c e  s i g n a l  t o  t h e  f r e q u e n c y  d i v i d e r  c i r c u i t .  

The i n t e r n a l  1 0  MHz r e f e r e n c e  s i g n a l  from t h e  T C X O  i s  a p p l i e d  t o  p in  9 
o f  N A N D  g a t e  U2802. The g a t e d  o u t p u t  from U2802, p i n  6 i s  f ed  t o  U2803 
and t h rough  R2807 t o  t h e  E x t e r n a l  Re fe r ence  C o n n e c t o r .  

- TCXO 
ENABLE 

1 

LEVEL 
DETECTOR 

The l e v e l  d e t e c t o r  in  t h e  s i g n a l  s e l e c t  c i r c u i t  c o n t r o l s  t h e  ba se  
v o l t a g e  t o  t r a n s i s t o r  42801,  wh ich ,  in t u r n ,  c o n t r o l s  t h e  + 1 2  V D C  t o  t h e  
T C X O .  R3501 on t h e  f r o n t  pane l  a l l o w s  f i n e  a d j u s t m e n t  o f  t h e  o p e r a t i n g  
f r e q u e n c y  t o  c a l i b r a t e  t h e  T C X O .  The T C X O  c o a r s e  a d j u s t m e n t  i s  w i t h i n  
t h e  T C X O  Assy mounted on t h e  Frequency  S t a n d a r d  P C  Board .  

TC XO w 

I D  MHz 
REFERENCE 
4 4 

The f r e q u e n c y  d i v i d e r  c i r c u i t  c o n s i s t s  o f  dua l  c o u n t e r  U2803, two b u f f e r  
t r a n s i s t o r s ,  42802 and 42803,  and a s s o c i a t e d  components .  The 10 MHz 
i n p u t  i s  d i v i d e d  by 10  i n  t h e  f i r s t  c o u n t e r  and a p p l i e d  t o  t h e  ba se  o f  
bo th  t r a n s i s t o r s .  42802 s u p p l i e s  a  1  MHz r e f e r e n c e  f r e q u e n c y  t o  t h e  
D i g i t a l  Module t h r o u g h  P402 and 42803 s u p p l i e s  1 MHz t o  t h e  Spec t rum 
A n a l y z e r  ( i n  t h e  FM/AM-1200s) t h r o u g h  P404. The o u t p u t  o f  t h e  f i r s t  
c o u n t e r  i s  f u r t h e r  d i v i d e d  t o  500 kHz and s e n t  t o  t h e  High Loop Module 
t h r o u g h  P4001. 

TO HIGH LOOP MODULE 

1 

'I 5 0 0  KHz 

TO DIGITAL M O D U L E  
w 

TO S/A R F  MODULE 
w 

* 
SELECT 

A 

l O M H z  =DAMP 

& 
S l GNAL 

FREQ DIVIDER 
I 0  MHz  

I MHz  - - 
AMP 
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T h e  D i g i t a l  M o d u l e  c o n t a i n s  2  PC B o a r d s ,  t h e  D i g i t a l  R e f e r e n c e  PC B o a r d  
a n d  t h e  D i g i t a l  C o u n t e r  PC B o a r d .  The  D i g i t a l  R e f e r e n c e  PC B o a r d  
r e c e i v e s  a  1 MHz s i g n a l  f r o m  t h e  F r e q u e n c y  S t a n d a r d  a n d  d i v i d e s  i t  d o w n  
f o r  u s e  t h r o u g h o u t  t h e  F M / A M - 1 2 0 0 S / A .  

I * T h e s e  s i g n a l s  a r e  u s e d  i n  t h e  D i g i t a l  C o u n t e r  P C  B o a r d  f o r  FREQ 
E r r o r  M e a s u r e m e n t s .  

T h e  D i g i t a l  R e f e r e n c e  PC B o a r d  a l s o  c o n t a i n s  a  1 kHz s i n e  wave f i l t e r ,  
p h a s e  l o c k  l o o p  f o r  t h e  2 1 . 4  MHz o s c i l l a t o r  o n  t h e  1 0 . 7  MHz Gen /Rec  

p M o d u l e ,  a n d  t o n e  m u l t i p l i e r s  f o r  a u d i o  e r r o r  m e a s u r e m e n t s .  

USE 

REF F r e q  
T i m e  B a s e *  
T i m e  B a s e *  
REF F r e q  f o r  21 .4  MHz OSC 
F i x e d  T o n e  
REF F r e q  
T i m e  B a s e *  
T i m e  B a s e *  

S  I GNAL 

2 0  kHz 
1 0  kHz  
1 kHz 
1 kHz 
1 kHz S i n e  
1 0 0  Hz 
1 0 0  Hz 
1 0  Hz 

T h e  D i g i t a l  C o u n t e r  P C  B o a r d  c o n t a i n s  a l l  l o g i c  a n d  c o u n t e r s  f o r  FREQ 
E r r o r  M e a s u r e m e n t s .  

DESTINATION 

D u p l  e x  M o d u l  e  
D i g i t a l  C o u n t e r  PCB 
D i g i t a l  C o u n t e r  PCB 
D i g i t a l  REF 
F r o n t  P a n e l  
Low L o o p  A s s y  
D i g i t a l  C o u n t e r  
D i g i t a l  C o u n t e r  
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2 1 4  MHz 

A. DIVIDERS 

The 1 MHz s i g n a l  e n t e r s  t h e  m o d u l e  a t  54503 a n d  i s  f i r s t  
d i v i d e d  b y  U4505 t o  p r o d u c e  20 kHz  ( d u p l e x  REF F r e q )  a n d  1 0  
kHz  w h i c h  i s  f e d  t o  U4506.  U4506 d i v i d e s  t h e  10  kHz  down t o  
1 kHz a n d  100  Hz. The  100 Hz i s  f e d  t o  U4507 w h e r e  i t  i s  
d i v d e d  down t o  1 0  Hz. 

The 1 0  kHz ,  1 kHz,  100 Hz, and 1 0  Hz a r e  f e d  t o  m u l t i p l e x e r  
U4508 f o r  t i m e  b a s e  s e l e c t i o n  f o r  t h e  d i g i t a l  c o u n t e r .  
S e l e c t i o n  o f  t h e  t i m e  b a s e  i s  made b y  t w o  c o n t r o l  l i n e s  (XTB, 
YTB) f r o m  t h e  I n t e r f a c e  P C  B o a r d .  

- 2 0  

VAR GEN 0 -  12V 

VAR GEN SELECT 

- 1070 

- 

1.07 MHz > 

4 7 
2 0  KHz 

Y T B  

LOW 
LOW 
H I  GH 
H I  GH 

I % H I  - 
I KHI 

l o o  HZ 

I KHz SINE WAVE 

XT B  

LOW 
H I  GH 
LOW 
H I  GH 

P L L  

* 
- I KHz 

3- 

COUNTER 

l MHz REF 

P 

TIME BASE 

10  Hz 
1 0 0  Hz 
1 k ~ z  
1 0  kHz  

7 100 

- 

VARIABLE 

GENERATE 

SELECT 

TIMING 

X T B  
Y T B  - 
RF 

-* GEN TUNE 

PRE SET 107 M M  I F  I 
+ 

t 
< I KHz 

REF TONE FROM FUNC GEN * REF TONE 
MULTIPLIER - COUNTERS 

RF 

SELECT 

a I - 

< 1 0 0  Hz 

TONE 

SELECT 

t *  
OVER FLOW 

MULT 

FREo 

LC 

SELECT - 
7 

COUNTERS 

UNKNOWN TONE FROM RX AUDIO BO - - TONE 

MULTIPLIER 

UNKNOWN - 
+ 7 v  

t 

I - 
OVER FLOW 

LOGIC 

LATCH 

X 3 /  X I 0  w 
SQUELCH GATE 

~ ~ 

I - 

COUNTER 

ENABLE RANGE 

SELECT 

I * O A C  



The 21.4 MHz s i g n a l  from t h e  10 .7  MHz GenIRec Module,  e n t e r s  
t h e  D i g i t a l  Module a t  54502. F i r s t  t h e  s i g n a l  i s  i n v e r t e d  by 
44501,  t h e n  d i v i d e d  by 20 i n  U4501. Th i s  1 .07  MHz s i g n a l  i s  
f e d  t o  U4502 and d i v i d e d  by 1070 t o  produce a  1  kHz s i g n a l .  
T h i s  1 k H z  s i g n a l  i s  f ed  t o  U4503, a  phase  l o c k  l o o p ,  and 
compared w i t h  t h e  1 k H z  R E F  s i g n a l  from d i v i d e r  U4506 t o  p ro -  
duce  a  s t e e r i n g  v o l t a g e  f o r  t h e  21.4  MHz O s c i l l a t o r  on t h e  
1 0 . 7  MHz Gen/Rec Module. Th i s  s t e e r i n g  v o l t a g e  i s  f e d  t o  t h e  
a n a l o g  m u l t i p l e x e r  c i r c u i t ,  U4504. A v a r i a b l e  D C  v o l t a g e  i s  

' a l s o  s e n t  t o  U4504 from t h e  f r o n t  panel  G E N I L O C K  C o n t r o l .  
When t h e  v a r i a b l e  G E N I L O C K  C o n t r o l  i s  i n  t h e  d e t e n t  p o s i t i o n ,  

- t h e  V A R  G E N  e n a b l e  l i n e  i s  low,  which s e l e c t s  t h e  s t e e r i n g  
v o l t a g e  from t h e  P L L  c h i p ,  U4503 and p a s s e s  t h i s  s i g n a l  t o  
t h e  Gen Tune l i n e .  When t h e  v a r i a b l e  G E N I L O C K  C o n t r o l  i s  o u t  
o f  d e t e n t ,  t h e  V A R  G E N  e n a b l e  l i n e  i s  h i g h ,  which s e l e c t s  t h e  
D C  v o l t a g e  from t h e  F r o n t  Panel  V a r i a b l e  G E N I L O C K  C o n t r o l  and 
p a s s e s  i t  t o  t h e  Gen Tune L i n e .  

C .  T O N E  MULTIPLIERS 

Because t h e  a u d i o  f r e q u e n c i e s  a r e  t o o  low f o r  c o u n t i n g  t o  t h e  
r e q u i r e d  a c c u r a c y  w i t h i n  t h e  a v a i l a b l e  t i m e  base p e r i o d s ,  
b o t h  t h e  r e f e r e n c e  and unknown f r e q u e n c i e s  a r e  m u l t i p l i e d  by 
a  f a c t o r  o f  100  by s e p a r a t e  phase l o c k e d  l o o p  c i r c u i t s .  The 
incoming t o n e s  a r e  a p p l i e d  t o  t h e  r e f e r e n c e  s i g n a l  p in  o f  t h e  
a p p r o p r i a t e  P L L  ( P h a s e  Locked Loop) (U4510 f o r  t h e  unknown, 
U4512 f o r  t h e  r e f e r e n c e ) .  The V C O  o u t p u t  from t h e  P L L  i s  
d i v i d e d  by 100 by a  c o u n t e r  (U4511 f o r  t h e  unknown, U4513 f o r  
t h e  r e f e r e n c e )  and a p p l i e d  t o  t h e  c o m p a r a t o r  pin o f  t h e  P L L .  
The o u t p u t  o f  e ach  l o o p  i s  t h e n  a p p l i e d  t o  U4518. To i n h i b i t  
t h e  l o o p  f u n c t i o n s  d u r i n g  t h e  R F  mode, 44502 a l l o w s  a  +12V 
p o t e n t i a l  t o  i n h i b i t  o p e r a t i o n  o f  U4510 and U4512. When t h e  
a u d i o  mode i s  s e l e c t e d ,  t h e  h igh  mode s e l e c t  s i g n a l  t u rns  on 
44502,  g r o u n d i n g  t h e  + 1 2  p o t e n t i a l ,  a l l o w i n g  U4510 and U4512 
t o  o p e r a t e .  

D .  SINEWAVE FILTER 

A 1 kHz squa rewave  s i g n a l  from t h e  t i m e  base d i v i d e r  i s  
f i l t e r e d  by a  t h r e e - s t a g e  a c t i v e  f i l t e r  c o n s i s t i n g  o f  o p  amps 
U4514 and U4515, and r e l a t e d  components .  The o u t p u t  o f  t h e  
f i l t e r  i s  a  6  V p - p  s i newave  s u p p l i e d  t o  t h e  G e n e r a t e  Audio 
Module,  t h r o u g h  t h e  f r o n t  panel  s e l e c t  s w i t c h  and t o n e  
c o n t r o l ,  a s  t h e  f i x e d  t o n e  s i g n a l .  

E .  PRESET LOGIC 

Quad N O R  g a t e  U4414, quad N A N D  g a t e  U4416 and hex i n v e r t e r  
U4417 form a  l o g i c  ne twork  t o  p r e s e t  t h e  c o u n t e r  sy s t em f o r  a  
1 ,  1 0  o r  100 m u l t i p l i e r ,  a c c o r d i n g  t o  t h e  p o s i t i o n  o f  t h e  
F R E Q  E R R O R  Mete r  C o n t r o l  ( n / ~ 1 0  s e l e c t i o n  i s  i n  t h e  m e t e r  
d r i v e r  c i r c u i t ) .  These p r e s e t s  a r e  l o a d e d  i n t o  t h e  c o u n t e r s  



d u r i n g  t h e  15  pS o u t p u t  p u l s e  from U4413B ( f o r  a u d i o  
f r e q u e n c i e s ,  t h e  p r e s e t  c o u n t  i s  z e r o ) .  

SIGNAL SELECT CIRCUIT 

M u l t i p l e x e r  U4401A c o u p l e s  t h e  I F  c a r r i e r  from t h e  10 .7  MHz 
Gen/Rec Module d i r e c t l y  t o  t h e  c o u n t e r  sy s t em when an R F  
p o s i t i o n  i s  s e l e c t e d  on t h e  F R E Q  E R R O R  Meter  Range C o n t r o l .  
When an a u d i o  p o s i t i o n  i s  s e l e c t e d ,  t h e  Q o u t p u t  o f  U4412B 
f i r s t  s e l e c t s  t h e  r e f e r e n c e  f r e q u e n c y  from t h e  V a r i a b l e  Tone 
G e n e r a t o r ,  t h e n  t h e  u n k n o w n  a u d i o  f r e q u e n c y  from t h e  R e c e i v e  
Audio Module. The s e l e c t e d  s i g n a l  i s  t h e n  coupled  by U4401A 
t o  t h e  c o u n t e r  c i r c u i t .  

G .  C O U N T E R  TIMING CIRCUIT 

The t i m i n g  c i r c u i t  c o n s i s t s  o f  decade  c o u n t e r  U4411, dua l  D-  
t y p e  f l i p - f l o p  U4412, m u l t i p l e x e r  U4401B, i n v e r t e r  U4421E and 
dua l  o n e - s h o t  m u l t i - v i b r a t o r  U4413. The i n p u t  t o  t h e  t i m i n g  
c i r c u i t  i s  t h e  s e l e c t e d  t i m e  base  f r e q u e n c y  from m u l t i p l e x e r  
U4508. One o u t p u t  o p e r a t e s  a u d i o  s e l e c t  m u l t i p l e x e r  U4413 i n  
t h e  s i g n a l  s e l e c t  c i r c u i t ;  o t h e r  o u t p u t s  c o n t r o l  t h e  c o u n t e r  
c i r c u i t .  

U4411 r e c e i v e s  and c o u n t s  t h e  t i m e  base  p u l s e s .  S t a r t i n g  
w i t h  a  h i g h  Q s t a t e  o f  U4412A, when p i n  2 o f  U4411 
( r e p r e s e n t i n g  b i n a r y  8 )  goes h i g h ,  U4411 c l o c k s  U4412A t o  low 
Q .  T h i s  p roduces  a  h igh  o u t p u t  from U4421E, which c l o c k s  
U4412B, a n d ,  s i m u l t a n e o u s l y ,  p r o v i d e s  a  s p i k e  t h r o u g h  C4413. 
The s p i k e  p r e l o a d s  a  c o u n t  o f  s even  i n t o  U4411, o v e r r i d i n g  
i t s  c o u n t  and p u l l i n g  pin 2 back low.  The n e x t  t i m e  base  
p u l s e  c a u s e s  p i n  2  t o  a g a i n  go h i g h ,  c l o c k i n g  U4412A back t o  
h i g h  Q .  Pin 2 s t a y s  h igh  f o r  one more c o u n t ,  t h e n  goes  low 
f o r  t h e  n e x t  e i g h t  c o u n t s .  With t h e  f o l l o w i n g  p u l s e ,  t h e  
c y c l e  r e p e a t s .  

The h i g h  Q from U4412A i n h i b i t s  t h e  c o u n t e r  sy s t em f o r  one  
t ime  base  p e r i o d  and i s  a v a i l a b l e  t o  U4401B. When t h e  q o u t -  
p u t  o f  U4412B i s  h i g h ,  i t  i s  a l s o  a v a i l a b l e  t o  U4401B. With 
t h e  F R E Q  E R R O R  Meter  Range C o n t r o l  i n  an R F  p o s i t i o n ,  U4401B 
s e l e c t s  t h e  q from U4412A; i n  an AUDIO p o s i t i o n ,  i t  s e l e c t s  
t h e  q from U4412B. The l e a d i n g  edge  o f  t h e  s i g n a l ,  a s  q goes  
h i g h ,  c l o c k s  U4413A, p r o d u c i n g ,  a s  i t s  o u t p u t ,  a  1 5  US low Q .  
As U4413A o u t p u t  7j r e t u r n s  h i g h ,  i t  i s  a p p l i e d  t o  t h e  c o u n t e r  
c i r c u i t  l a t c h  components  and i t  c l o c k s  U4413B. U4413B now 
p roduces  two 1 5  pS p u l s e s - - a  h i g h  q and a  low q. These  
s i g n a l s  r e s e t  t h e  c o u n t e r  sys tem and U4412B. In t h e  a u d i o  
mode, U4412B has  a l r e a d y  been c l o c k e d  t o  h i g h  q;  however ,  i n  
t h e  R F  mode, i t  has j u s t  been c l o c k e d  t o  a  h igh  q ,  and i s  
now, j u s t  a  few m i c r o s e c o n d s  l a t e r ,  c l o c k e d  back t o  h i g h  g. 
The c o u n t e r  sy s t em c o u n t s  upward when U4412B Q i s  low and 
downward when Q i s  h i g h .  This  a l l o w s  t h e  c o u n t e r s  t o  c o u n t  
upward on t h e  a u d i o  r e f e r e n c e  f r e q u e n c y  w h i l e  Q i s  low,  t h e n  
downward on t h e  unknown a u d i o  f r e q u e n c y  w h i l e  Q i s  h i g h  
( w h i l e  i n  t h e  a u d i o  mode ) ,  b u t  a l l o w s  them,  when i n  t h e  R F  
mode, t o  o n l y  c o u n t  upward. 



H .  COUNTER CIRCUIT 

The c o u n t e r  c i r c u i t  c o n t a i n s  b i n a r y  c o u n t e r s  U4402 t h r o u g h  
U4406, d u a l  D - t y p e  f l i p - f l o p  U4407, l a t c h  U4408 and r e l a t e d  
g a t e s  and i n v e r t e r s .  U4402 and  U4403, t h e  t w o  l e a s t  s i g n i f  i- 
c a n t  d i g i t  c o u n t e r s ,  f u r n i s h  t h e  m e t e r  d e f  1  e c t i o n  c o u n t ,  
w h i l e  U4404, U4405 and U4406 a r e  o v e r r a n g e  c o u n t e r s .  I f  a n y  
t e r m i n a l  c o u n t  i n  t h e  l a t t e r  i s  n o t  z e r o ,  t h e  m e t e r  w i l l  b e  
pegged  

The s e l e c t e d  f r e q u e n c y  i s  a p p l i e d  t o  U4402 t h r o u g h  U4401A. 
D u r i n g  l o a d i n g ,  Q o f  U4412A and U4412B a r e  h i g h ,  w h i c h  i n h i -  
b i t  U4402 and U4403.  When U4412A i s  c l o c k e d  b y  U4411, s u c -  
c e s s i v e l y  c l o c k i n g  U4412B and  U4422 i s  c l o c k e d  by  t h e  1 0 . 7  
MHz I F ,  t h e  c o u n t e r s  a r e  a l l o w e d  t o  c o u n t  upward  f r o m  p r e s e t  
v a l u e s  f o r  a  p e r i o d  o f  1 0  t i m e  b a s e  p u l s e s .  The b i n a r y  
c o u n t s  f r o m  U4402 a n d  U4403 a r e  a p p l i e d  t o  l a t c h  U4408 t o  
d r i v e  t h e  m e t e r .  Any  n o n - z e r o  c o u n t  f r o m  U4404, U4405 o r  
U4406 i s  a p p l i e d  t h r o u g h  g a t e s  U4410,  U4415B, U4420C a n d  
U4420D t o  e i t h e r  U4407A ( i f  U4406,  P i n  2  i s  l o w )  o r  U4407B 
( i f  U4406, P i n  2  i s  h i g h ) .  

When t h e  t e n t h  t i m e  base  p u l s e  a r r i v e s ,  U4412A i s  c l o c k e d  t o  
a  h i g h  Q s t a t e .  I n  t h e  RF mode, t h i s  i n h i b i t s  t h e  c o u n t e r  
c h a i n  and i n i t i a t e s  t h e  e n d - o f - c o u n t  p r o c e s s .  I n  t h e  a u d i o  
mode, i t  i n h i b i t s  t h e  c o u n t e r  c h a i n  w h i l e  U4412B s e t s  t h e  
c o u n t e r s  t o  c o u n t  down and changes  t h e  s i g n a l  f r o m  t h e  
r e f e r e n c e  t o  t h e  unknown f r e q u e n c y .  The  c o u n t e r s  t h e n  c o u n t  
downward f o r  t h e  n e x t  t e n  t i m e  b a s e  p u l s e s ,  t h e n  U4412A i s  
a g a i n  c l o c k e d  t o  a  h i g h  q s t a t e .  Now t h e  e n d - o f - c o u n t  
p r o c e s s  i s  i n i t i a t e d  f o r  t h e  a u d i o  mode. 

The e n d - o f  - c o u n t  p r o c e s s  s t a r t s  when U4413A i s  c l o c k e d  b y  
e i t h e r  U4412A o r  U4412B, and i t s  o u t p u t  goes l o w  f o r  1 5  US. 
As q goes h i g h ,  U4408 i s  c l o c k e d ,  l a t c h i n g  t h e  c o u n t  f r o m  
U4402 a n d  U4403 t o  D A C  U4409. S i m u l t a n e o u s l y ,  U4407A a n d  
U4407B a r e  c l o c k e d ,  and i f  any  o u t p u t  f r o m  U4404, U4405 o r  
U4406 i s  h i g h ,  r e s u l t i n g  f r o m  a  f r e q u e n c y  e r r o r  t h a t  e x c e e d s  
m e t e r  c a p a c i t y ,  U4407A o r  U4407B w i l l  a p p l y  a  h i g h  p o t e n t i  a1 
t o  t h e  m e t e r  d r i v e r  c i r c u i t .  As Q o f  U4413A r e t u r n s  h i g h ,  i t  
a l s o  c l o c k s  U4413B, r e s u l t i n g  i n  a  1 5  US p u l s e  o u t p u t  i n  
w h i c h  Q goes  h i g h  and q goes l o w  t o  p r e l o a d  t h e  c o u n t e r s  f r o m  
t h e  l o g i c  n e t w o r k .  E x c l u s i v e  N O R  g a t e s  U4418C and U4418 ,  a n d  
i n v e r t e r s  U4421C and U4421D p r e v e n t  u n w a n t e d  c l o c k i n g  o f  
U4403, U4404,  U4405 a n d  U4406 d u r i n g  l o a d i n g .  W i t h  t h e  n e x t  
t i m e  b a s e  p u l s e ,  U4412A i s  c l o c k e d  t o  h i g h  Q,  l o w  q, a n d  t h e  
c o u n t i n g  p r o c e s s  r e p e a t s .  

I n v e r t e r  U4421A a p p l i e s  a  h i g h  t o  t h e  c l e a r - d i r e c t  p i n s  o f  
U4407A and U4407B when t h e  RF s i g n a l  i s  i n s u f f i c i e n t  t o  b r e a k  
s q u e l c h ,  w h i c h  p r e v e n t s  a n y  p o s s i b i  1  i t y  o f  o v e r r a n g e  m e t e r  
d e f l e c t i o n .  



I. METER D R I V E R  CIRCUIT 

The m e t e r  d r i v e r  c i r c u i t  c o n t a i n s  8 - b i t  DAC U4409, d u a l  OP 
amp U4419,  mu1 t i  p l  e x e r s  U4504A and U4504C, and a s s o c i a t e d  
c o m p o n e n t s .  

When U4408 i s  c l o c k e d ,  i t  t r a n s f e r s  t h e  f i n a l  c o u n t  f r o m  
U4402 and  U4403 t o  t h e  D A C .  The t w o  c u r r e n t  o u t p u t s  f r o m  
U4409 a r e  a p p l i e d  t o  op  amp U4419,  w h i c h  i s  c o n f i g u r e d  as a  
c u r r e n t - t o - v o l  t a g e  c o n v e r t e r .  T r i m p o t  R4407 a l l o w s  
c a l i b r a t i n g  t h e  i n p u t  l e v e l .  t o  U4419 t o  p r o d u c e  a  z e r o  o u t p u t  
v o l t a g e  when a  c o u n t  o f  128  i s  a p p l i e d  t o  U4409.  The o u t p u t  
v o l t a g e  o f  U4419 i s  p o s i t i v e  o r  n e g a t i v e ,  d e p e n d i n g  upon 
w h i c h  o u t p u t  f r o m  U4409 d r a w s  t h e  h i g h e r  c u r r e n t .  U4419 
i n v e r t s  t h e  o u t p u t  of U4409 and  p r o v i d e s  a  1 0 : l  g a i n  t o  d r i v e  
t h e  m e t e r  and p r o v i d e  f o r  t h e  d i g i t a l  r e a d o u t .  When t h e  f r e -  
q u e n c y  e r r o r  e x c e e d s  m e t e r  c a p a c i t y ,  e i t h e r  U4407A o r  U4407B 
a p p l i e s  a  h i g h  t o  t h e  c o r r e s p o n d i n g  i n p u t  o f  U4419B t o  p e g  
t h e  m e t e r .  

The r e f e r e n c e  v o l t a g e  f o r  t h e  D A C  i s  e s t a b l i s h e d  by  R4508  a n d  
t r i m p o t  R4510 f o r  t h e  X I 0  s c a l e  o f  t h e  F r e q u e n c y  E r r o r  M e t e r ,  
and b y  t r i m p o t  R4509  f o r  t h e  X3 s c a l e .  Mu1 t i p l  e x e r  U4504B 
s e l e c t s  t h e  s c a l e ,  d e p e n d i n g  upon t h e  s e t t i n g  of  t h e  FREQ 
E R R O R  M e t e r  Range C o n t r o l .  When t h e  c a r r i e r  s i g n a l  l e v e l  i s  
i n s u f f i c i e n t  t o  b r e a k  s q u e l c h ,  mu1 t i p l  e x e r  U4504C coup1  es t h e  - 
i n p u t  o f  U4504B t o  g r o u n d .  When t h e  s i g n a l  b r e a k s  s q u e l c h ,  
U4504C t h e n  a p p l i e s  +6.9V t o  U4504B. 

2 - 4 - 7  FUNCTION GENERATOR P C  BOARD 

The f u n c t i o n  g e n e r a t o r  p r o d u c e s  s i x  d i f f e r e n t  t o n e  c o n f i g u r a t i o n s  
( s i n e w a v e ,  ramp, t r i a n g l e ,  s q u a r e ,  D C S  and p u l s e ) ,  a  s e p a r a t e  
s q u a r e w a v e  f o r  a u d i  o  e r r o r  m e a s u r e m e n t s ,  and t h r e e  s e p a r a t e  1  i n e s  w h i c h  
i n d i c a t e  g e n e r a t e d  t o n e  r a n g e  ( < I 0 0  Hz, <400 Hz a n d  < 1  k H z ) .  

The t o n e  o u t p u t  i s  f e d  t o  t h e  f r o n t  p a n e l  V A R  Tone  S e l e c t o r  S w i t c h  f o r  
use  as e i t h e r  a  m o d u l a t i o n  s o u r c e  on t h e  G e n e r a t e  A u d i o  P C  B o a r d  o r  t o  
t h e  i n t e r n a l  s p e a k e r  f o r  a u r a l  m o n i t o r i n g .  The  < I 0 0  Hz a n d  < 1  kHz  
s i g n a l s  a r e  f e d  t o  t h e  D i g i t a l  M o d u l e ,  and t h e  <400 Hz s i g n a l  i s  f e d  t o  
t h e  R e c e i v e  A u d i o  PC B o a r d .  



REF TONE 

COUNTER 

UZ 

4 t 

LATCH 

DA C LPF SELECT 

U l 6  UZO 

A 4 

1.67772 MHz 

3 3 5 5 4 4 1 8 1  

LPF SELECT 
FUNCTION CONTROL E 

LPF SELECT 
DATA BUS 

FREQ DECODERS 
< I  K H z  

UI,U13,U21,U23 
< 4 0 0  Hz * 
< I 0 0  H I :  

r F i g u r e  2 - 1 4  F u n c t i o n  G e n e r a t o r  PC B o a r d  B l o c k  D i a g r a m  

A .  OSCILLATOR C I R C U I T  

The r e f e r e n c e  o s c i l l a t o r  c o n t a i n s  3 .35544 MHz c r y s t a l  Y3101,  
43102, t r i m c a p  C3110, and a s s o c i  a t e d  componen ts .  43101  b u f  - 
f e r s  t h e  s i g n a l ,  w h i c h  t h e n  c l o c k s  b i n a r y  c o u n t e r  U3102A.  
U3102A d i v i d e s  t h e  f r e q u e n c y  t o  1 .67772 MHz t o  c l o c k  t h e  
l a t c h e s  i n  t h e  a d d e r  sys tem.  

B. A D D E R  SYSTEM 

The a d d e r  s y s t e m  c o n t a i n s  4 - b i t  b i n a r y  a d d e r s  U3103, U3105,  
U3107, U3108 a n d  U3110, l a t c h e s  U3104, U3106 and U3109,  and  
c o u n t e r  U3102B.  One c o u n t e r  and  o n e - h a l f  o f  a  l a t c h  f o r m  a  
l o o p  i n  w h i c h  t h e  d a t a  f r o m  t h e  C P U  and any  c a r r y - i n  f r o m  
a n o t h e r  a d d e r  a r e  added  t o  t h e  o u t p u t  d a t a  f r o m  t h e  l a t c h ,  
w i t h  t h e  sum b e c o m i n g  t h e  i n p u t  t o  t h e  l a t c h .  When t h e  l a t c h  
i s  c l o c k e d  by  t h e  o s c i l l a t o r ,  t h e  sum becomes a  new l a t c h  
o u t p u t ,  w h i c h  c r e a t e s  a  new sun1 f o r  t h e  adde r .  The c a r r y - o u t  
i s  c h a i n e d  t o  t h e  n e x t  adde r ,  and  t h e  p r o c e s s  c o n t i n u e d  u n t i l  
t h e  c a r r y - o u t  f r o m  U3103 i s  a p p l i e d  t o  U3102B. The 4 - b i t  
o u t p u t  d a t a  f r o m  U3102B a n d  t h e  t h r e e  m o s t  s i g n i f i c a n t  b i t s  
f r o m  U3104 p r o v i d e  1 2 8  b i n a r y  c o d e s  w h i c h  a r e  a p p l i e d  t o  
a d d r e s s e s  1 t h r o u g h  7  o f  R O M  U3114.  The m o s t  s i g n i f i c a n t  b i t  
f r o m  U3102B i s  a l s o  a p p l i e d  t o  t h e  b a s e s  o f  43103 a n d  43104 .  
T h e s e  t r a n s i s t o r s  p r o d u c e  a  +12V s q u a r e w a v e  a t  t h e  s e l e c t e d  
f r e q u e n c y  t o  p r o v i d e  t h e  r e f e r e n c e  t o n e  t o  t h e  a u d i o  
f r e q u e n c y  c o u n t e r  i n  t h e  D i g i t a l  M o d u l e .  



C .  R O M / D A C  CIRCUIT dh 

R O M  U3114 i s  programmed t o  produce b i n a r y  codes  t o  s y n t h e s i  ze 
s i n e ,  s q u a r e ,  ramp and t r i a n g l e  waveforms a t  a  f r e q u e n c y  
s e l e c t e d  t h r o u g h  t h e  C P U .  The C P U  w i l l  c o n t r o l  t h e s e  codes  
t o  a1 so  produce di  gi t a l l  y  c o n t r o l  1  ed s  quel ch (DCS)  and IMTS 
p u l s e  s i g n a l s  when t h e s e  f u n c t i o n s  a r e  s e l e c t e d .  Addre s se s  7 
t h r o u g h  1 1  o f  t h e  R O M  s e l e c t  t h e  waveform t o  be s y n t h e s i z e d ,  
and a d d r e s s e s  0  t h r o u g h  6 ,  p r o v i d i n g  1 2 8  d i s t i n c t  t i m i n g  
c o d e s ,  d e t e r m i n e  t h e  r e l a t i v e  phase  p o s i t i o n  i n  t h e  waveform 
c y c l e .  From t h i s  i n f o r m a t i o n ,  t h e  R O M  p roduces  an 8 - b i t  o u t -  
p u t  code c o r r e s p o n d i n g  t o  t h e  a m p l i t u d e  r e q u i r e d  f o r  t h e  
s e l e c t e d  waveform a t  t h e  p a r t i c u l a r  phase  p o s i t i o n .  L a t c h  
U3115, which i s  an 8 - b i t  f l i p - f l o p ,  s t o r e s  t h i s  code .  When 
t h e  o s c i l l a t o r  c l o c k s  t h e  adde r  s y s t e m ,  i t  a l s o  c l o c k s  U3115. 
T h i s  l a t c h e s  t h e  s t o r e d  code from t h e  R O M  t o  D A C  U3116 w h i l e  
s imul  t a n e o u s l  y  t h e  adde r  sys tem advances  R O M  a d d r e s s e s  0  
t h r o u g h  6  t o  t h e  n e x t  phase p o s i t i o n ,  p roduc ing  a  new R O M  
o u t p u t  code .  The coded i n p u t  t o  U3116 t u r n s  o n  s e l e c t e d  
v o l t a g e  d i v i d e r s  i n  t h e  D A C ,  d r awing  a  c o r r e s p o n d i n g  c u r r e n t .  
R3102 and R3103 a r e  l o a d  r e s i s t o r s  f o r  t h e  two c u r r e n t  o u t -  
pu t s  from t h e  D A C  and w i t h  t h e  r e s i s t o r s  i n  t h e  D A C ,  f u n c t i o n  
a s  v o l t a g e  d i v i d e r s  f o r  o p  amp U3117A. U3117A compares t h e  
two v o l t a g e  l e v e l s  and produces  a  s i n g l e  o u t p u t .  R3103, 
b e i n g  t i e d  t o  g round ,  e s t a b l i s h e s  symmetry t o  ground f o r  t h e  
o u t p u t  s i g n a l .  The r e s u l t i n g  o u t p u t  from U3117A i s  an 
i n s t a n t a n e o u s  vo1 t a g e  1  eve1 c o r r e s p o n d i n g  t o  t h e  amp1 i t u d e  - 
r e q u i r e d  f o r  t h e  s e l e c t e d  waveform a t  t h a t  p a r t i c u l a r  phase  
p o s i t i o n .  As t h e  o s c i l l a t o r  c o n t i n u e s  c l o c k i n g  t h e  a d d e r  
sy s t em and t h e  1  a t c h ,  t he  o u t  p u t  vol t a g e  c o n t i n u e s  t o  c h a n g e ,  
d e s c r i  b i  ng t h e  waveform t h r o u g h o u t  i t s  cyc l  e. 

The s i g n a l  from t h e  R O M I D A C  c i r c u i t  p a s s e s  t h rough  a  two- 
s t a g e  60 k H z  low pass  f i l t e r  c o n s i s t i n g  of U3117B, U3118A, 
and a s s o c i a t e d  components .  The s i g n a l  i s  t hen  s e n t  t o  a 10  
kHz low pass  f i l t e r ,  1  kHz low pass  f i l t e r  and n i u l t i p l e x e r  
U3120. The 1 0  k H z  low pass  f i l t e r  i s  a  t w o - s t a g e  f i l t e r  con- 
s i s t i n g  o f  U3124A and U3124B and a s s o c i a t e d  components .  The 
1  k ~ z  low pass  f i l t e r  i s  a  t w o - s t a g e  f i l t e r  c o n s i s t i n g  o f  
U3118B and U3119A and a s s o c i a t e d  components .  The o u t p u t  of 
a l l  t h r e e  f i l t e r s  a r e  f e d  t o  mu1 t i  p l e x e r  U3120 f o r  s e l e c t i o n .  
The s e l e c t e d  s i g n a l  i s  then  f e d  t o  U3119B, which b u f f e r s  t h e  
s i g n a l ,  t h e n  t o  p in  9 of  P3102 and o u t  t o  t h e  f r o n t  p a n e l .  

Tab1 e  2 - 2  Tone /F i l  t e r  S e l e c t i o n  f o r  F u n c t i o n  G e n e r a t o r  

Func t i on  

Sinewave and DCS 
Less  t han  819.2 Hz 
819 .2  t h r u  13106.2  Hz 
13106 .2  Hz o r  G r e a t e r  

Squa rewave ,  Ramp, T r i  angl  e  
Less  t han  819.2 Hz 
819.2  Hz o r  G r e a t e r  
PULSE 

F i l  t e r  

1  k H z  
10 kHz 
60 kHz 

1 0  kHz 
60 kHz 
1 0  k H z  



D. FREQUENCY RANGE LOGIC 

B e c a u s e  c e r t a i n  s w i t c h i n g  f u n c t i o n s  o c c u r  i n  t h e  l o w  p a s s  
f i l t e r  c i r c u i t  a n d  R e c e i v e  A u d i o  a n d  D i g i t a l  M o d u l e s  
r e s u l t i n g  f r o m  f r e q u e n c y  s e l e c t i o n s ,  a  1  o g i  c  n e t w o r k  p r o v i d e s  
t h e  a p p r o p r i a t e  d a t a .  T h i s  c i r c u i t  c o n s i s t s  o f  4 - i n p u t  NOR 
g a t e s  U3111A,  U3111B,  and U3113B,  8 - i n p u t  O R I N O R  g a t e  U3121 ,  
and  NAND g a t e s  U3123A a n d  U3123B.  The  NOR g a t e s  r e a d  t h e  
b i n a r y  when a l l  c o r r e s p o n d i n g  c o d e  1  i n e s  a r e  l o w .  

U3121  r e a d s  a l l  c o d e  l i n e s  f o r  409.6 Hz a n d  above,  a n d  w h e n  
a l l  a r e  l o w ,  s u p p l i e s  a  l o w  o u t p u t  t o  U3101A and a  h i g h  t o  
t h e  R e c e i v e  A u d i o  M o d u l e .  I f  a n y  c o d e  l i n e  goes h i g h  i n  
r e s p o n s e  t o  a  f r e q u e n c y  s e l e c t i o n ,  t h e  o u t p u t s  a r e  r e v e r s e d .  

U3101A r e a d s  t h e  c o d e  l i n e s  f o r  1 0 2 . 4  Hz, 204.8 Hz, 409 .6  Hz 
a n d  t h e  n o n - i n v e r t i n g  o u t p u t  f r o m  U3121 .  When a l l  o f  t h e s e  
l i n e s  a r e  l o w  ( s e l e c t e d  f r e q u e n c y  i s  b e l o w  1 0 2 . 4 ) ,  t h e  o u t p u t  
f r o m  U3101A t o  t h e  D i g i t a l  M o d u l e  i s  h i g h .  

When t h e  o u t p u t  o f  U3113B i s  l o w  ( i n d i c a t i n g  a  f r e q u e n c y  o f  
13 ,106 .2  Hz o r  g r e a t e r ) ,  i t  p u l l s  down on t h e  c o n t r o l  l i n e  t o  
U3120A t h r o u g h  CR3103. T h i s  o u t p u t  a l s o  p r o v i d e s  one  i n p u t  
t o  U3123B.  

U3101B r e a d s "  t h e  c o d e  l i n e s  f o r  819 .2  Hz, 1638.4 Hz, 3 2 7 6 . 8  
H z o a n d  6553 .6  Hz. I t  p r o v i d e s  t h e  s e c o n d  i n p u t  t o  U3123B .  

" When b o t h  i n p u t  l i n e s  t o  U3123B a r e  h i g h  ( i  .e., t h e  s e l e c t e d  
f r e q u e n c y  i s  b e l o w  819 .2  H z ) ,  t h e  o u t p u t  f r o m  U3123A i s  h i g h .  
T h i s  o u t p u t  goes  t o  t h e  D i g i t a l  M o d u l e  a n d  t o  U3123D i n  t h e  
l o w  p a s s  f i l t e r  c i r c u i t .  

2 - 4 - 8  GENERATE AUDIO MODULE 

The  G e n e r a t e  A u d i o  M o d u l e  r e c e i v e s  a u d i o  s i g n a l s  f r o m  any  o r  a l l  of f i v e  
s o u r c e s :  ( 1 )  1 k H z  f i x e d  t o n e  f r o m  t h e  D i g i t a l  M o d u l e ;  ( 2 )  a  v a r i a b l e  
t o n e  f r o m  t h e  F u n c t i o n  G e n e r a t o r ;  ( 3 )  t h r o u g h  t h e  M I C I A C C  J a c k ;  
( 4 )  t h r o u g h  t h e  EXT M O D  J a c k  o n  t h e  F r o n t  P a n e l  o r  ( 5 )  DTMF f r o m  t h e  DVM 
1 1 0  B o a r d .  T h e s e  s i g n a l s  a r e  c o m b i n e d  a n d  a m p l i f i e d ,  w i t h  a  t a p  f r o m  
t h e  o u t p u t  g o i n g  t o  t h e  TONE OUT J a c k .  F o r  FM m o d u l a t i o n ,  t h e  s i g n a l  i s  
s e n t  d i r e c t l y  t o  t h e  10 .7  MHz GENIREC M o d u l e  21 .4  MHz V C O  t u n i n g  l i n e .  
F o r  AM m o d u l a t i o n ,  t h e  s i g n a l  i s  r o u t e d  t h r o u g h  an A M  m o d u l a t o r / l e v e l e r ,  
w h i c h  c o n s i s t s  o f  t ~ o ~ a m p l i f i e r s  and t h e  GEN LEVEL FINE V e r n i e r  C o n t r o l ,  
a n d  t h h  t o  t h e  10 .7  MHz GENIREC M o d u l e .  



The o p e r a t i n g  mode ( G e n e r a t e  o r  R e c e i v e )  o f  o t h e r  m o d u l e s  i s  d e t e r m i n e d  
-. 

b y  an o p e r a t i n g  mode c i r c u i t  i n  t h e  G e n e r a t e  A u d i o  M o d u l e .  I n  t h e  
G e n e r a t e  Mode, a  GEN command ( + I 2  V D C  s i g n a l )  p e r f o r m s  t h e  f o l l o w i n g  
f u n c t i o n s :  (1) i t  e n a b l e s  t h e  g e n e r a t e  a m p l i f i e r s  i n  t h e  I F  M o d u l e  and  
O u t p u t  A m p l i f i e r ;  ( 2 )  i n  t h e  10.7 MHz GEN/REC Modu le ,  i t  e n a b l e s  t h e  
f r e q u e n c y  d i v i d e r  and  i n h i b i t s  t h e  r e c e i v e - e n a b l e  mu1 t i p l e x e r ;  and 
( 3 )  i n  t h e  R e c e i v e  A u d i o  M o d u l e ,  i t  e n a b l e s  t h e  M o d u l a t i o n  M e t e r  
mu1 t i p 1  e x e r  i n  t h e  d e v i  a t i o n / p e r c e n t  modu l  a t i o n  mode. I n  t h e  R e c e i v e  
mode, an R E C  command ( + I 2  V D C  s i g n a l )  e n a b l e s  t h e  r e c e i v e  a m p l i f i e r s  i n  
t h e  I F  Modu le ,  and an ANT ENABLE command ( + I 2  V D C  s i g n a l  j e n e r g i z e s  t h e  
A n t e n n a  E n a b l e  Re1 ay, c o u p l i n g  t h e  s i g n a l  b e t w e e n  t h e  A n t e n n a  J a c k  a n d  
t h e  I F  Modu le .  I f  t h e  s e t  i s  o p e r a t i n g  i n  t h e  G e n e r a t e  Mode and a  
s i g n a l  e x c e e d i n g  1 0 0  mW i s  r e c e i v e d  a t  t h e  T/R J a c k ,  i t  ' w i l l  a u t o m a t i -  
c a l l y  s w i t c h  t o  t h e  R e c e i v e  mode, b u t  t h e  A n t e n n a  E n a b l e  R e l a y  w i l l  n o t  
be e n e r g i z e d .  A l s o ,  w i t h  t h e  s e t  i n  t h e  R e c e i v e  mode, d e p r e s s i n g  t h e  
m i c r o p h o n e  P r e s s - T o - T a l  k K e y  a u t o m a t i c a l l y  s w i t c h e s  t h e  s e t  t o  t h e  
G e n e r a t e  mode and d e - e n e r g i z e s  t h e  A n t e n n a  E n a b l e  R e l a y  t o  r o u t e  t h e  
g e n e r a t e d  s i g n a l  f r o m  t h e  I F  b l o c k  t h r o u g h  t h e  o u t p u t  amp. 

The p h a s e  l o c k  i n d i c a t o r  c i r c u i t  c o n s i s t s  o f  f o u r  l o g i c  N A N D  g a t e s  ( t w o  
o f  w h i c h  f u n c t i o n  as an o s c i l l a t o r ) ,  a  t r a n s i s t o r  i n  t h e  G e n e r a t e  A u d i o  
M o d u l e ,  r e l a t e d  g r o u n d i n g  c i r c u i t s  i n  t h e  H i g h  L o o p  a n d  Low L o o p  
S y n t h e s i z e r s ,  and t h e  GEN/LOCK C o n t r o l  on t h e  F r o n t  P a n e l .  When t h e  
a p p r o p r i a t e  f r e q u e n c y  i n  e a c h  S y n t h e s i z e r  i s  e q u a l  t o  and  i n  p h a s e  w i t h  
i t s  r e f e r e n c e ,  n e i t h e r  g r o u n d i n g  c i r c u i t  c o n d u c t s  and t h e  v o l t a g e s  
a p p l i e d  t o  t h e  i n p u t s  o f  t h e  f i r s t  g a t e  i n  t h e  i n d i c a t o r  l o g i c  c i r c u i t  - 
a r e  h i g h .  When n e i t h e r  i n p u t  t o  t h e  g a t e  i s  g r o u n d e d ,  t h e  t r a n s i s t o r  
s u p p l i e s  5V p o w e r  t o  t h e  LED on t h e  F r o n t  P a n e l ,  i n d i c a t i n g  a  p h a s e -  
l o c k e d  c o n d i t i o n .  I f  one o r  b o t h  i n p u t s  t o  t h e  g a t e  i s  g r o u n d e d ,  o r  t h e  
GEN/LOCK C o n t r o l  i s  o u t  o f  d e t e n t ,  t h e  LED f l a s h e s ,  i n d i c a t i n g  an  
u n l  o c k e d  c o n d i t i o n .  

A u d i o  s i g n a l s  f r o m  t h e  R e c e i v e  A u d i o  M o d u l e  l o w  p a s s  f i l t e r s  a r e  a l s o  
r o u t e d  t o  t h e  G e n e r a t e  A u d i o  M o d u l e  f o r  D C S  ( D i g i t a l l y  Coded S q u e l c h )  
d e c o d i n g  a n d  S I N A D / D i s t o r t i o n  A n a l y s i s  s w i t c h i n g .  



F i g u r e  2 -15  G e n e r a t e  A u d i o  M o d u l e  B l o c k  d i a g r a m  

VOLUME 

VAR TONE SPEAKER * 
F I X E D  TONE 4UOIO TO A G C  

A .  SPEAKER AMPLIFIER CIRCUIT 

MOD M T R  0 - - - 
AUDIO FROM L P F  

* 
7 I / 

U 2 A  - 

The d e m o d u l a t e d  a u d i o  f r o m  t h e  R e c e i v e  A u d i o  Modu le ,  1 k H z  
f i x e d  t o n e d  f r o m  t h e  D i g i t a l  M o d u l e ,  and t h e  t o n e  f r o m  t h e  
F u n c t i o n  G e n e r a t o r  a r e  c o m b i n e d  i n  t h e  G e n e r a t e  A u d i o  M o d u l e  
and  f e d  t o  a u d i o  amp U3201. U3201 a m p l i f i e s  t h e  c o m b i n e d  
s i g n a l s  and s e n d s  i t  t o  t h e  S p e a k e r .  

DCS 

B .  OPERATING MODE CIRCUIT 

T r a n s i s t o r  43201,  w h i c h  i s  a  c u r r e n t  1  i m i ' t e d  t r a n s i s t o r ,  
s u p p l  i e s  t h e  g e n e r a t e  e n a b l  e  v o l t a g e ;  43202 s u p p l  i e s  t h e  
r e c e i v e  e n a b l e  v o l t a g e ;  a n d  43204,  s u p p l i e s  t h e  v o l t a g e  t o  
e n e r g i z e  t h e  a n t e n n a  r e l a y .  The v o l t a g e  a p p l i e d  a t  p i n  11 o f  
mu1 t i  p l  e x e r  U3205 c o n t r o l s  t h e s e  t r a n s i s t o r s .  Op amp U 3 2 0 7  
a l s o  c o n t r o l s  43203 a n d  43204 .  

E X T  MOD - UZB 

When p i n  11 o f  U3205 i s  l o w  ( g e n e r a t e  o r  d u p l e x  g e n e r a t e  mode 
i s  s e l  e c t e d  o r  m i  c r o p h o n e  P r e s s - T o - T a l  k Key  i s  d e p r e s s e d ) ,  
p i n  12 c o n d u c t s  t h r o u g h  p i n  1 4  t o  g r o u n d ,  t u r n i n g  on  4 3 2 0 7  
and, s u b s e q u e n t l y ,  43201. T h i s  a p p l  i e s  +12V t o  e n a b l e  t h e  
g e n e r a t e  f u n c t i o n  and t o  t h e  b a s e  o f  43203.  43203 i s  t u r n e d  
o f f ,  w h i c h  t u r n s  o f f  Q3204, and i n t e r r u p t s  power  t o  t h e  
a n t e n n a  r e l a y .  The  d e - e n e r g i z e d  r e l a y  t h e n  c o n d u c t s  t h e  RF 
s i g n a l  f r o m  t h e  I F  M o d u l e  t o  t h e  O u t p u t  A m p l i f i e r  M o d u l e .  

TONE OUT - FY MOD - 
DTMF - b 

M I K E  AUOlO 
U5C U 5 B  
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A 

t A T T N  U 4 A  
AM MOD 
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L 

I + 1 2 V  GEN 
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C 
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LOW LOCK 
HIGH LOCK 
+ 5 V  ON VAR GEN 

VAR TONE * U 2 C  

GEN D E T  
P 

MIKE KEY u 
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REC 
-1 

POWER SENSE 
LA - - 



When p i n  11 o f  U3205C i s  h i g h ,  ( r e c e i v e  mode i s  s e l e c t e d ) ,  - 
p i n  1 3  c o n d u c t s  t h r o u g h  p i n  1 4  t o  g r o u n d ,  t u r n i n g  on 43202.  
43202 a p p l i e s  +12V t o  e n a b l e  t h e  r e c e i v e r  f u n c t i o n s  and t o  
d r i v e  t h e  A M  modu l  a t o r l l e v e l e r  c i r c u i t s  t o  maximum a t t e -  
n u a t i o n  o f  t h e  s i g n a l  g e n e r a t o r  V C O  o u t p u t  i n  t h e  
10.7 MHz G e n I R e c  Modu le .  

The power  m o n i t o r  i n  t h e  R e c e i v e  A u d i o  M o d u l e  f u r n i s h e s  a  
p o s i t i v e  v o l t a g e  t o  p i n  3  o f  op amp U3207.  T h i s  v o l t a g e  
l e v e l  i s  p r o p o r t i o n a l  t o  t h e  s t r e n g t h  o f  any  RF s i g n a l  
r e c e i v e d  a t  t h e  T/R C o n n e c t o r .  W i t h  n o  v o l t a g e  a p p l i e d  t o  
p i n  3, t h e  o u t p u t  a t  p i n  6  i s  l o w ,  p u l l i n g  down t h e  b i a s  
v o l t a g e  on  43203,  t u r n i n g  on  43204  and  e n e r g i z i n g  t h e  a n t e n n a  
r e l a y .  T h i s  c o u p l e s  t h e  ANTENNA C o n n e c t o r  i n t o  t h e  I F  B l o c k .  
I f  an RF s i g n a l  e x c e e d i n g  100 mW i s  a p p l i e d  a t  t h e  T/R 
C o n n e c t o r ,  t h e  v o l t a g e  on p i n  3  o f  U3207 g o e s  h i g h e r  t h a n  o n  
p i n  2, and t h e  o u t p u t  a t  p i n  6  goes  h i g h .  Q3203 and  Q 3 2 0 4  
a r e  t u r n e d  o f f ,  t h e  a n t e n n a  r e 1  ay i s  d e - e n e r g i z e d ,  and t h e  
r e c e i v e d  s i g n a l  f r o m  t h e  T IR  C o n n e c t o r  i s  c o u p l e d  i n t o  t h e  I F  
B l o c k .  The  h i g h  o u t p u t  f r o m  p i n  6 o f  U3207 i s  a l s o  a p p l i e d  
t o  p i n  11 o f  U3205C. T h i s  w i l l  c a u s e  U3205C t o  s w i t c h  t o  
r e c e i v e  mode i f  g e n e r a t e  i s  s e l e c t e d ,  b u t  w i l l  n o t  o v e r r i d e  
d u p l e x  g e n e r a t o r  o r  t h e  m i c r o p h o n e  k e y .  

When D u p l e x  G e n e r a t e  Mode i s  s e l e c t e d ,  a  h i g h  t u r n s  on t r a n -  
s i s t o r  43206,  w h i c h  p u l l s  down on p i n  11 o f  U3205C, s e l e c t i n g  
t h e  g e n e r a t e  mode r e g a r d l e s s  o f  any  s i g n a l  a p p l  i e d  a t  t h e  T I R  
C o n n e c t  o r .  

C. A U D I O  SWITCHING CIRCUIT 

A l l  a u d i o  s i g n a l s  s u p p l i e d  t o  t h e  G e n e r a t e  A u d i o  M o d u l e  f o r  
m o d u l a t i o n  a r e  c o m b i n e d  and a p p l i e d  t o  p i n  6 o f  op amp 
U3203B. The 1 kHz  f i x e d  t o n e  and t h e  DTMF t o n e  go d i r e c t l y  
t o  t h e  ampl i f i e r .  S i g n a l s  f r o m  t h e  m i c r o p h o n e ,  F u n c t i o n  
G e n e r a t o r ,  and  a n y  s i g n a l  a p p l i e d  t h r u  t h e  EXT M O D I S I N A D  
C o n n e c t o r  f i r s t  go t h r o u g h  s w i t c h i n g  c i r c u i t s .  The 
m i c r o p h o n e  P r e s s - T o - T a l k  Key  p u l l s  down on  p i n  9 o f  
m u l t i p l  e x e r  U3205B, c o u p l i n g  t h e  m i c r o p h o n e  a u d i o  s i g n a l  a t  
p i n  4  t o  p i n  5, t h e n  t o  t h e  a m p l i f i e r .  The F u n c t i o n  
G e n e r a t o r  s i g n a l  a t  p i n  3  o f  mu1 t i p 1  e x e r  U3202C i s  n o r m a l l y  
c o u p l e d  t o  p i n  4, t h e n  t o  t h e  ampl i f  i e r .  When p i n  9 o f  
U3202B i s  p u l l e d  l o w ,  t h e  F u n c t i o n  G e n e r a t o r  s i g n a l  i s  
i n t e r r u p t e d .  

The o u t p u t  f r o m  p i n  1 o f  U3203A goes  t o  t h e  TONE OUT 
C o n n e c t o r  on t h e  F r o n t  P a n e l  and t o  p i n  1 5  o f  d e m u l t i p l e x e r  
U3205A. When FM i s  s e l e c t e d ,  on t h e  M O D E  S e l e c t o r  C o n t r o l  on 
t h e  F r o n t  P a n e l ,  p i n  1 0  o f  U3205A i s  l o w ,  and t h e  s i g n a l  a t  
p i n  15  i s  a p p l i e d  t h r o u h  p i n  2  t o  t h e  10.7 MHz GenIRec 
Modu le .  S e l e c t i n g  an A M  mode a p p l i e s  a  h i g h  t o  p i n  10, 
c o u p l i n g  t h e  s i g n a l  on p i n  15  t o  p i n  1 a n d  a p p l y i n g  i t  t o  p i n  

- 
6 o f  modu l  a t o r / l e v e l e r  op amp U3204B. 



C .  MODULATION C I R C U I T  

The o u t p u t  o f  o p  amp U 3 2 0 4 B  ( p i n  7 )  g o e s  t o  t h e  G e n e r a t e  
L e v e l  F I N E  V e r n i e r  C o n t r o l  o n  t h e  F r o n t  P a n e l .  T r i m p o t  R 3 2 4 6  
c a l i b r a t e s  t h e  c o n t r o l  f o r  - 1 2  dB a t t e n u a t i o n .  F r o m  t h e  
p o t e n t i o m e t e r  w i p e r ,  t h e  s i g n a l  r e t u r n s  t o  t r i m p o t s  R 3 2 2 4  a n d  
R 3 2 2 7  f o r  c a l i b r a t i o n .  F rom R 3 2 2 4 ,  t h e  s i g n a l  i s  a p p l  i e d  t o  
p i n  2  o f  o p  amp U 3 2 0 4 A  a n d  a p p l i e d  t o  t h e  AM m o d u l a t o r  c i r -  
c u i  t i n  t h e  1 0 . 7  MHz G e n / R e c  M o d u l e .  The  g e n e r a t e  l e v e l  
s i g n a l  f r o m  t h e  O u t p u t  Amp1 i f i e r  i s  summed w i t h  t h e  m o d u -  
l a t i n g  s i g n a l  a t  p i n  2  o f  o p  amp U 3 2 0 4 A ,  p r o v i d i n g  a  p o s i t i v e  
o f f s e t  p r o p o r t i o n a l  t o  t h e  RF l e v e l  d e t e c t e d  b y  t h e  O u t p u t  
A m p l i f i e r .  A c c o r d i n g l y ,  t h i s  b i a s e s  t h e  o u t p u t  o f  o p  amp 
U3204A a n d  i n c r e a s e s  a t t e n u a t i o n  i n  t h e  AM m o d u l a t o r  c i r c u i t  
o f  t h e  1 0 . 7  MHz G e n / R e c  M o d u l e  u n t i l  t h e  RF l e v e l ,  a t  t h e  
l e v e l  d e t e c t o r  i n  t h e  O u t p u t  A m p l i f i e r ,  i s  0  dBm. When t h e  
FM/AM-1200 i s  i n  t h e  R e c e i v e  o r  D u p l e x  mode,  t h e  + 1 2 V  o u t p u t  
f r o m  t r a n s i s t o r  4 3 2 0 2  i s  summed w i t h  a n y  m o d u l a t i o n  s i g n a l  
a p p l i e d  t o  p i n  2  o f  o p  amp U 3 2 0 4 A .  T h i s  v o l t a g e  d r i v e s  t h e  
o u t p u t  a t  p i n  1 t o  - 1 2 V ,  w h i c h  d r i v e s  t h e  AM m o d u l a t o r  c i r -  
c u i t  t o  max imum a t t e n u a t i o n  a n d  b l a n k s  o u t  t h e  g e n e r a t o r  V C O  
s i g n a l  i n  t h e  1 0 . 7  MHz Gen /Rec  M o d u l e .  

E .  PHASE LOCK INDICATOR C I R C U I T  

Two NAND g a t e s  U3206C a n d  U 3 2 0 6 D ,  r e s i s t o r s  R3242 a n d  R 3 2 4 3 ,  
a n d  c a p a c i t o r  C 3 2 1 8  f o r m  a  2 Hz o s c i l l a t o r .  The o s c i l l a t o r  
o u t p u t  f r o m  U3200D p i n  11 i s  a p p l i e d  t o  p i n  5  o f  U 3 2 0 6 B .  

As l o n g  a s  a p p r o x i m a t e l y  +5 V D C  i s  a p p l i e d  t o  p i n s  1 a n d  2  o f  
U 3 2 C 6 A Y  t h e  o u t p u t  o n  p i n  3  r e m a i n s  l o w .  I f  e i t h e r  t h e  H i g h  
L o o p  o r  Low L o o p  i s  n o t  p h a s e - l o c k e d  t o  t h e  a p p r o p r i a t e  
r e f e r e n c e  f r e q u e n c y ,  o n e  o f  t h e  i n p u t s  g o e s  l o w ,  a n d  p i n  3 
g o e s  h i g h .  W h i l e  p i n  3 i s  l o w  a n d  t h e  GEN/LOCK C o n t r o l  i s  i n  
LOCK, t h e  i n p u t  t o  p i n  6 i s  a  c o n s t a n t  l o w ,  m a k i n g  t h e  o u t p u t  
a t  p i n  4  a  c o n s t a n t  h i g h .  When t h e  i n p u t  t o  p i n  6  i s  h i g h ,  
t h e  o s c i l l a t i n g  i n p u t  t o  p i n  5 c a u s e s  t h e  o u t p u t  a t  p i n  4 t o  
o s c i l l a t e .  The  h i g h  o u t p u t  f r o m  p i n  4 t u r n s  o n  t r a n s i s t o r  
4 3 2 0 5  t o  s u p p l y  +5 V D C ,  e i t h e r  s t e a d y  o r  p u l s i n g  a c c o r d i n g  t o  
t h e  h i g h  o r  l o w  s t a t e  o f  p i n  4  o f  U 3 2 0 6 ,  t o  t h e  LOCK L a m p  LED 
o n  t h e  F r o n t  P a n e l .  

F. D C S  C I R C U I T  

The L P F  a u d i o  s i g n a l  i s  r o u t e d  t o  t h e  DCS d e c o d e r  U 3 2 0 3 .  I f  
D C S  i s  p r e s e n t  i n  t h e  r e c e i v e d  a u d i o  s i g n a l ,  U3209A w i l l  
d e t e c t  i t  a n d  U 3 2 0 9 B  w i l l  s e n d  t h e  s i g n a l  t o  t h e  I n t e r f a c e  PC 
B o a r d .  



2 - 4 - 9  1 0 . 7  MHz G E N / R E C  M O D U L E  - 
I n  t h e  G e n e r a t e  mode ,  t h e  1 0 . 7  MHz GenIRec Module  u t i l i z e s  a  V C O  t u n e d  
t o  21 .4  MHz t o  p r o v i d e  t h e  c a r r i e r  f o r  RF s i g n a l  g e n e r a t i o n .  The o u t p u t  
o f  t h e  V C O  i s  s a m p l e d  by t h e  D i g i t a l  Modu le ,  wh ich  r e t u r n s  an a n a l o g  
t u n i n g  v o l t a g e  t o  m a i n t a i n  t h e  f r e q u e n c y  a t  21 .4  MHz. When FM m o d u l a -  
t i o n  i s  r e q u i r e d ,  an a u d i o  m o d u l a t i o n  v o l t a g e  f r o m  t h e  G e n e r a t e  A u d i o  
Modu le  i s  combined  w i t h  t h e  t u n i n g  v o l t a g e  t o  p r o d u c e  f r e q u e n c y  modu- 
l a t e d  o u t p u t  s i g n a l .  A f l i p - f l o p  d i v i d e s  t h e  V C O  o u t p u t  s i g n a l  i n  h a l f  
t o  p r o d u c e  t h e  1 0 . 7  MHz s i g n a l .  T h i s  s i g n a l  p a s s e s  t h r o u g h  an 
a t t e n u a t o r  w h i c h ,  i n  t h e  G e n e r a t e  AM mode, m o d u l a t e s  t h e  c a r r i e r  w i t h  
t h e  a u d i o  m o d u l a t i o n  v o l t a g e  f rom t h e  G e n e r a t e  A u d i o  Module .  The s i g n a l  
i s  t h e n  s e n t  t o  t h e  I F  Module  and  t o  t h e  r e c e i v e r  c i r c u i t  t o  a l l o w  t h e  
R e c e i v e  Audio  Module  t o  m o n i t o r  and d i s p l a y  t h e  s i g n a l  on t h e  M o d u l a t i o n  
a n d  F r e q u e n c y  E r r o r  M e t e r s .  

I n  t h e  R e c e i v e  mode ,  t h e  1 0 . 7  MHz s i g n a l  f rom t h e  I F  Module i s  f e d  t o  
t h e  r e c e i v e  e n a b l e  c i r c u i t ,  two A G C  c o n t r o l l e d  a m p l i f i e r s ,  and  o n e  o f  
t h r e e  b a n d p a s s  f i l t e r s .  T h e s e  f i l t e r s  have  a  c e n t e r  f r e q u e n c y  o f  1 0 . 7  
MHz w i t h  b a n d w i d t h s  o f  200 kHz ( F M  Wide and  M i d ) ,  1 5  kHz ( F M  Narrow and 
A M  Norm) and 6  kHz ( A M  Narrow and  SSB) .  The s i g n a l  i s  a m p l i f i e d  a g a i n  
by a  t h i r d  A G C  c o n t r o l l e d  a m p l i f i e r ,  t h e n  d e m o d u l a t e d ,  w i t h  t h e  AM and  
FM a u d i o  g o i n g  t o  t h e  R e c e i v e  A u d i o  Module and t h e  1 0 . 7  MHz c a r r i e r  
g o i n g  t o  t h e  D i g i t a l  Modu le .  When i n  t h e  R e c e i v e  SSB Mode, a  f l i p - f l o p  
d i v i d e s  t h e  21 .4  MHz o u t p u t  o f  t h e  V C O  t o  1 0 . 7  MHz a n d ,  t h r o u g h  a  B F O  
1  e v e 1  p o t e n t i o m e t e r ,  i n j e c t s  t h e  b e a t  f r e q u e n c y  i n t o  t h e  m o d u l a t e d  
s i g n a l  j u s t  a h e a d  o f  t h e  A M  d e m o d u l a t o r .  T 

F i g u r e  2-16  1 0 . 7  MHz G E N I R E C  Module B l o c k  Diagram 



A. R E C E I V E  ENABLE/ INHIB I T  CIRCUIT 

The 10.7 MHz I F  s i g n a l  f r o m  t h e  I F  M o d u l e  f i r s t  e n t e r s  t h e  
r e c e i v e  c i r c u i t  t h r o u g h  54302,  d i o d e  CR4301 and  t u n e d  f i l t e r  
F L 4 3 0 1  t o  t h e  b a n d p a s s  a m p l i f i e r .  R e s i s t o r  R4384 l o a d s  t h e  
c i r c u i t  t o  p r e v e n t  o s c i l l a t i o n .  A  p o s i t i v e  b i a s  n o r m a l l y  
t u r n s  on CR4301. Howeve r ,  i n  t h e  G e n e r a t e  mode, +12V i s  
a p p l i e d  t o  t h e  b a s e  o f  t r a n s i s t o r  4 4 3 0 7 .  44307 g r o u n d s  t h e  
b i a s  v o l t a g e ,  t u r n i n g  o f f  CR4301. C a p a c i t o r  C4308 c o u p l e s  a  
s a m p l e  o f  t h e  g e n e r a t e d  s i g n a l  i n t o  t h e  r e c e i v e r  c i r c u i t r y  
f o r  m o n i t o r i n g .  

B. BANDPASS AMPLIF IER CIRCUIT 

The o u t p u t  f r o m  p i n  3  o f  F L 4 3 0 1  i s  a p p l i e d  t o  t h e  g a t e  ( p i n  
3 )  o f  FET 44301.  F i l t e r  FL4302  t u n e s  t h e  d r a i n  ( p i n  1 )  o f  
44301  f o r  t h e  b e s t  AM e n v e l o p e .  The  s i g n a l  i s  t h e n  a p p l i e d  
t o  t h e  g a t e  ( p i n  3 )  o f  FET 44302.  F i l t e r  FL4303  t u n e s  t h e  
d r a i n  ( p i n  1 )  o f  44302 t o  10.7 MHz. F r o m  FL4303,  t h e  s i g n a l  
i s  s p l i t  a n d  a p p l i e d  t o  t h r e e  e s s e n t i a l l y  i d e n t i c a l  b a n d p a s s  
f i l t e r s .  

Each  f i l t e r  c o n s i s t s  o f ,  i n  s i g n a l  f l o w  o r d e r ,  a  b l o c k i n g  
d i o d e ,  a  c r y s t a l  f i l t e r ,  a  t r a n s i s t o r  a m p l i f i e r ,  a  s e c o n d  
c r y s t a l  f i l t e r ,  a n d  a  s e c o n d  b l o c k i n g  d i o d e .  D i o d e s  CR4308 
a n d  CR4312, 200  kHz  c r y s t a l  f i l t e r s  YFL4305 and  YFL4306,  RF 
t r a n s i s t o r  44310 ,  and  a s s o c i a t e d  c i r c u i t r y  f o r m  t h e  FM W I D E  
and  FM MID f i l t e r ;  d i o d e s  CR4302 a n d  CR4303, 1 5  kHz  c r y s t a l  
f i l t e r s  YFL4301  a n d  YFL4302,  RF t r a n s i s t o r  44308,  a n d  r e l a t e d  
c o m p o n e n t s  f o r m  t h e  FM NAR a n d  AM N O R M  f i l t e r .  The  AM NAR 
and SSB f i l t e r  c o n s i s t s  o f  d i o d e s  CR4305 and  CR4306, 6 k H z  
c r y s t a l  f i l t e r s  YFL4303 a n d  YFL4304,  RF t r a n s i s t o r  4 4 3 0 9 ,  a n d  
a f f i l i a t e d  c o m p o n e n t s .  T o  s e l e c t  one  f i l t e r ,  a  +12  VDC b i a s  
i s  a p p l i e d  t o  t h e  t w o  d i o d e s  and  t h e  c o l l e c t o r  o f  t h e  t r a n -  
s i s t o r  by t h e  F r o n t  P a n e l  MODE S e l e c t o r  C o n t r o l ,  a l l o w i n g  t h e  
s i g n a l  f r o m  F L 4 3 0 3  t o  r e a c h  p i n  1 o f  t h e  f i r s t  c r y s t a l  
f i l t e r .  The  o t h e r  t w o  f i l t e r s  a r e  t h e n  r e v e r s e  b i a s e d  w i t h  
-5V t o  p r e v e n t  c o n d u c t i o n .  The  f i l t e r  o u t p u t  a t  p i n  3  i s  
a p p l i e d  t o  t h e  b a s e  o f  t h e  t r a n s i s t o r ,  p r o d u c i n g  t h e  i n p u t  t o  
p i n  1 o f  t h e  s e c o n d  c r y s t a l  f i l t e r .  The  o u t p u t  o f  t h e  s e c o n d  
f i l t e r  a t  p i n  3  t h e n  p a s s e s  t h r o u g h  t h e  s e c o n d  d i o d e  o f  
f i l t e r  F L 4 3 0 4 .  F r o m  FL4304 ,  t h e  s i g n a l  i s  c o u p l e d  by  c a p a c i -  
t o r  C4319 t o  t h e  g a t e  o f  FET 44311.  The  d r a i n  o f  Q 4 3 1 1  i s  
a p p l i e d  t h r o u g h  f i l t e r  FL4305  t o  t h e  AM and FM d e m o d u l a t o r  
c i r c u i t s .  

T r a n s i s t o r s  44303 a n d  4 4 3 0 4  c o n t r o l  t h e  g a i n  o f  FETs 4 4 3 0 1 ,  
44302 a n d  4 4 3 1 1 .  As l o n g  a s  t h e  A G C  v o l t a g e  f r o m  t h e  R e c e i v e  
A u d i o  M o d u l e  s i g n a l  c o n t r o l  c i r c u i t  i s  p o s i t i v e ,  t h e  F E T s  
a p p l y  maximum g a i n  t o  t h e  I F  s i g n a l .  As  t h e  AGC v o l t a g e  
becomes i n c r e a s i n g l y  n e g a t i v e ,  44303 a n d  Q 4 3 0 4  p u l l  down p r o -  
p o r t i o n a t e l y  o n  t h e  v o l t a g e  a p p l i e d  t o  t h e  i n p u t  g a t e s  o f  t h e  
t h r e e  F E T ' s ,  t h u s  r e d u c i n g  t h e i r  g a i n .  



C. A M  DEMODULATOR CIRCUIT % 

The o u t p u t  f r o m  p i n  2  o f  FL4305  i s  AC c o u p l e d  t h r o u g h  c a p a -  
c i t o r  C4328  t o  t h e  b a s e  o f  RF t r a n s i s t o r  44312 .  When t h e  SSB 
mode i s  s e l e c t e d  a  10 .7  MHz BFO s i g n a l  f r o m  t h e  s i g n a l  
g e n e r a t o r  i s  a l s o  i n j e c t e d  t h r o u g h  i n d u c t o r s  L 4 3 0 8  a n d  L 4 3 0 9  
a n d  c a p a c i t o r s  C4328,  C4329 a n d  C4331  t o  t h e  b a s e  o f  44312 .  
44312 a n d  a s s o c i a t e d  componen ts  a m p l i f y  t h e  s i g n a l ,  w h i c h  i s  
c o u p l e d  t h r o u g h  t u n e d  f i l t e r  F L 4 3 0 7  t o  an AM d e t e c t o r  c o n -  
s i s t i n g  o f  d i o d e  CR4304 and  c a p a c i t o r  C4327.  A  b i a s  v o l t a g e ,  
s u p p l  i e d  t h r o u g h  r e s i s t o r  R4374,  c a p a c i t o r  C4330,  d i o d e  
CR4315, and  FL4307 ,  k e e p s  CR4304 t u r n e d  on s u f f i c i e n t l y  t o  
demodu l  a t e  t h e  s i g n a l  1  i n e a r l y .  The  demodu l  a t e d  a u d i o  
s i g n a l ,  a p p l i e d  t o  p i n  5  o f  op amp U4303, i s  b u f f e r e d  b y  
U4303 a n d  a s s o c i a t e d  c o m p o n e n t s .  The  o u t p u t  a t  p i n  7  i s  
f i l t e r e d  b y  c h o k e  L 4 3 0 5  a n d  c a p a c i t o r  C4344, t h e n  r o u t e d  t o  
t h e  R e c e i v e  A u d i o  M o d u l e .  

D. FM DEMODULATOR CIRCUIT 

The o u t p u t  f rom p i n  4  o f  FL4305  i s  AC c o u p 1  e d  t h r o u g h  c a p a -  
c i t o r  C4377 t o  t h e  b a s e  o f  RF t r a n s i s t o r  Q4313 .  Q4313,  
l i m i t i n g  d i o d e s  CR4317 a n d  CR4318, and  a s s o c i a t e d  c o m p o n e n t s  
f o r m  a  l i m i t i n g  a m p l i f i e r  w h i c h  s t r i p s  o f f  any  AM and  a m p l i -  
f i e s  t h e  r e m a i n i n g  s i g n a l .  The  s i g n a l  i s  t h e n  a p p l i e d  t o  p i n  
4  o f  U4302.  U4302 i s  an I F  a m p l i f i e r  w i t h  q u a d r a t u r e  
d e t e c t o r .  

- 
R e s i s t o r  R4378,  c h o k e  L4320 ,  and  c a p a c i t o r s  C4341, C4342 a n d  
C4380 f o r m  a  t u n e d  c i r c u i t  f o r  t h e  d e t e c t o r .  One o u t p u t  f r o m  
p i n  1 o f  U4302 i s  t h e  d e m o d u l a t e d  FM a u d i o .  The  I F  c a r r i e r ,  
a t  10.7 MHz, i s  r o u t e d  f r o m  p i n  9 t o  t h e  D i g i t a l  M o d u l e  
t h r o u g h  5 4 3 0 3 .  

E . SIGNAL GENERATOR 

FET 94305  a n d  r e l a t e d  t i m i n g  c o m p o n e n t s  p r o d u c e  a  f r e q u e n c y  
o f  21 .4  MHz. A s  t h e  t u n i n g  v o l t a g e  i s  v a r i e d  by t h e  V a r i a b l e  
G E N  C o n t r o l  on t h e  F r o n t  P a n e l ,  t h e  o s c i l l a t o r  f r e q u e n c y  
v a r i e s  a  m i n i m u m  o f  1 0  kHz  a b o v e  a n d  b e l o w  21.4 MHz. 
V a r i a b l e  c h o k e  L 4 3 1 2  a d j u s t s  t h e  f r e q u e n c y  t o  21.4 MHz a t  
4.80 VDC, w h i c h  i s  m i d  r a n g e  o f  t h e  G E N  C o n t r o l  t r a v e l .  
D i o d e  C R l O  i s  an AGC f o r  t h e  o s c i l l a t o r .  A f t e r  f i l t e r i n g  b y  
c a p a c i t o r  C4362,  i n d u c t o r  L 4 3 1 9  a n d  r e s i s t o r  R4362, t h e  
s i g n a l  i s  b u f f e r e d  by  t r a n s i s t o r  44306,  t h e n  AC c o u p l e d  
t h r o u g h  c a p a c i t o r  C4357 t o  54304,  a n d  r o u t e d  t o  t h e  D i g i t a l  
M o d u l e  f o r  p h a s e  l o c k i n g  t o  t h e  F r e q u e n c y  S t a n d a r d .  The  
D i g i t a l  M o d u l e  t h e n  p r o d u c e s  t h e  t u n i n g  v o l t a g e  f o r  p h a s e  
1  o c k i n g  t h e  o s c i  11  a t o r ,  o r  s w i t c h e s  t h e  v a r i a b l e  g e n e r a t o r  
t u n i n g  v o l t a g e  t o  t h e  o s c i l l a t o r  when t h e  G E N  C o n t r o l  i s  o u t  
o f  t h e  LOCK d e t e n t .  I n  t h e  FM mode, t h e  m o d u l a t i n g  v o l t a g e  
f r o m  t h e  G e n e r a t e  A u d i o  M o d u l e  i s  a p p l  i e d  t h r o u g h  p i n  1 6  o f  - 
5 4 3 0 1  t o  v a r a c t o r  CR4309.  



The o u t p u t  s i g n a l  f r o m  t h e  V C O  c i r c u i t  a t  44306  i s  a p p l i e d  t o  
p i n s  3  a n d  11 o f  d u a l  f l i p - f l o p  U4301.  When SSB i s  s e l e c t e d ,  
+ 1 2  V D C  a p p l i e d  a t  p i n  1 o f  U4301A a l l o w s  t h e  21 .4  MHz s i g n a l  
a t  p i n  3  t o  c l o c k  t h e  f l i p - f l o p ,  w h i c h  p r o d u c e s  a  10.7 MHz 
o u t p u t  a t  p i n  5  ( Q ) .  T r i m p o t  R 4 3 5 1  p e r m i t s  a d j u s t m e n t  o f  t h e  
o u t p u t  (BFO) l e v e l .  T h e  s i g n a l  i s  t h e n  a p p l i e d  t o  t h e  AM 
d e m o d u l a t o r  c i r c u i t .  When t h e  g e n e r a t e  f u n c t i o n  i s  s e l e c t e d ,  
+12  V D C  i s  a p p l i e d  t o  p i n  1 3  o f  U4313 .  T h i s  a l l o w s  t h e  21 .4  
MHz s i g n a l  a t  p i n  11 t o  c l o c k  t h e  o t h e r  f l i p - f l o p ,  p r o d u c i n g  
a  10.7 MHz o u t p u t  a t  p i n  9  ( Q ) .  

F. AM MODULATOR/LEVELER CIRCUIT 

A  f i l t e r  c o n s i s t i n g  o f  c a p a c i t o r  C4368  a n d  C4369, and  c h o k e  
L 4 3 1 4  s h a p e s  t h e  s q u a r e  wave f r o m  p i n  9  o f  U4301  i n t o  a s i n e  
wave.  D i o d e s  CR4313 a n d  CR4314, c h o k e s  L 4 3 1 5  a n d  L4316 ,  
c a p a c i t o r  C4370 a n d  r e s i s t o r s  R4352 a n d  R4353 f o r m  a  v o l t a g e  
c o n t r o l l e d  a t t e n u a t o r .  The m o d u l  a t i n g / l e v e l i n g  v o l t a g e  f r o m  
t h e  G e n e r a t e  A u d i o  M o d u l e  b i a s e s  t h e  d i o d e s ,  v a r y i n g  t h e  
a t t e n u a t i o n  o f  t h e  10.7 MHz s i g n a l  a c c o r d i n g l y .  F r o m  t h e  
m o d u l  a t o r / l e v e l  e r  c i r c u i t ,  t h e  10.7 MHz s i g n a l  i s  r o u t e d  
t h r o u g h  5 4 3 0 2  t o  t h e  I F  Modu le .  

2 - 4 - 1 0  H I G H  LOOP MODULE 

)L The  D u a l  V C O  d i f f e r e n c e  f r e q u e n c y  o f  9 0 - 1 0 8 8  MHz i s  d i v i d e d  by  a  n u m b e r  
p rog rammed  by t h e  RF s e l e c t i o n ,  and  t h e  r e s u l t  i s  compared  t o  t h e  5 0 0  
k H z  r e f e r e n c e  f r e q u e n c y  f r o m  t h e  F r e q u e n c y  S t a n d a r d .  A c o n t r o l  c i r c u i t  
t h e n  s t e e r s  t h e  1 3 0 0 - 2 2 9 8  MHz V C O  t o  t h e  f r e q u e n c y  c o r r e s p o n d i n g  t o  t h e  
RF s e l e c t i o n .  A l s o ,  a  s e c o n d ,  r a p i d  r e s p o n s e  c o n t r o l  c i r c u i t  s t e e r s  t h e  
f r e q u e n c y  o f  t h e  1 2 1 0  MHz V C O  t o  c a n c e l  n o i s e  p r o d u c e d  by  t h e  1 3 0 0 - 2 2 9 8  
MHz V C O .  
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A. SIGNAL AMPLIFIER 

The 90 -1088  MHz s i g n a l ,  p r o d u c e d  i n  t h e  d u a l  V C O ,  i s  
a m p l i f i e d  by  o p  amps U4101 t h r u  U4103 a n d  RF t r a n s i s t o r  
44101. C a p a c i t o r s  C4108, C4111, C4114, C4121 and C4123 p r o -  
v i d e  D C  i s o l a t i o n  o f  t h e  i n p u t s  and o u t p u t s  o f  t h e  a m p l i -  
f i e r s ,  w h i l e  RF c h o k e s  L 4 1 0 1  t h r u  L 4 1 0 3  a n d  a s s o c i a t e d  
c a p a c i t o r s  p r e v e n t  c r o s s t a l k  t h r o u g h  t h e  power s u p p l y .  
L4104,  C4124 a n d  C4127 p r o v i d e  RF i s o l a t i o n  o f  t h e  a m p l i f i e r  
c i r c u i t  f r o m  t h e  +12V power  s o u r c e .  The  a m p l i f i e d  s i g n a l  i s  
a p p l i e d  t o  t h e  p r o g r a m m a b l e  d i v i d e r  n e t w o r k  and  t h e  D u p l e x  
G e n e r a t o r  M o d u l  e. 

B. PROGRAMMABLE D I V I D E R  NETWORK 

The p r o g r a m m a b l e  d i v i d e r  n e t w o r k  d i v i d e s  t h e  90 -1088  MHz 
s i g n a l  b y  a  s e l e c t e d  number b e t w e e n  180 a n d  2176 t o  p r o d u c e  a  
500 k H z  o u t p u t .  I t  c o n s i s t s  o f  p r e s c a l e r s  U4104, and U4107, 
p rogrammed c o u n t e r s  U4105, U4106 and  U4109,  quad N O R  g a t e  
U4108,  d u a l  f l  i p - f l  op U4110, and a s s o c i  a t e d  r e s i s t o r s ,  c a p a -  
c i t o r s  and d i o d e s .  

BCD c o d i n g ,  i n i t i a t e d  by t h e  k e y b o a r d  RF s e l e c t i o n ,  l o a d s  t h e  
c o u n t e r  as f o l l o w s :  2, 4  and  8  MHz s e t s  U4105;  10,  20, 40 
a n d  80 MHz s e t s  U4106;  and 100, 200, 400 and  800 MHz s e t s  
U4109. - 
The 9 0 - 1 0 8 8  MHz s i g n a l  f r o m  44101  i s  r e c e i v e d  by +4 c o u n t e r  
U4104.  U 4 1 0 4 ' s  o u t p u t  i s  t h e n  a p p l i e d  t o  +5 /+6  p r e s c a l e r  
U4107, w h i c h  c l o c k s  t h e  t h r e e  c o u n t e r s  and U4110B. W h i l e  a  
c o u n t  i s  l o a d e d  i n t o  U4105, t h e  o u t p u t  o f  U4108B i s  l o w ,  
a l l o w i n g  U4107 t o  d i v i d e  by s i x .  When U4105 c o u n t s  down t o  
z e r o ,  U4108B goes  h i g h ,  and U4107 d i v i d e s  b y  f i v e  f o r  t h e  
r e m a i n d e r  o f  t h e  c o u n t i n g  p e r i o d .  U4108B, p i n  5  a l s o  p u l l s  
up on p i n  1 0  o f  U4105, s t o p p i n g  U4105 f r o m  c o u n t i n g  u n t i l  t h e  
n e x t  l o a d  c y c l e .  U4107 w i l l  be f o r c e d  t o  I 5  d u r i n g  l o a d  
o p e r a t i o n  as U4107, p i n  2 i s  p u l l e d  h i g h .  U4105, U4106 a n d  
U4109 a r e  p rogrammed as down c o u n t e r s .  When U4109 r e a c h e s  
z e r o  c o u n t ,  t h e  n e x t  c l o c k  p u l s e  w i l l  b r i n g  p i n  3  o f  U4109 
h i g h ,  c l o c k i n g  U4110. T h i s  b r i n g s  p i n  1 3  o f  U4108 l o w .  When 
U4106 r e a c h e s  c o u n t  7, p i n  3  o f  U4106 w i l l  a l s o  go l o w  
b r i n g i n g  U4108, p i n  9  l o w .  As c o u n t  3 i s  r e a c h e d ,  p i n  20 o f  
U4106 goes  l o w .  P i n s  4  and 5  o f  U4108 a r e  now b o t h  l ow ,  
f o r c i n g  p i n  2  o f  U4108 h i g h .  

The n e x t  c l o c k  p u l q e  ( c o u n t  2 )  w i l l  c l o c k  U4110B, b r i n g i n g  Q 
( p i n  1 5 )  h i g h  a n d  Q ( p i n  1 4 )  l o w .  U4110B 0 l o a d s  c o u n t e r s  
U4105, U4106 a n d  U4109.  U4110B Q r e s e t s  U4110A b r i n g i n g  0 
h i g h .  T h i s  f o r c e s  t h e  Q i n p u t  t o  U4110 l o w .  The n e x t  c l o c k  
p u l s e  ( c o u n t  1 )  w i l l  remove t h e  l o a d  c o n d i t i o n  f r o m  U4105, 
U4106 and  U4109, a l l o w i n g  them t o  c o u n t  n o r m a l l y .  I t  t a k e s  
n i n e  c l o c k  p u l s e s  f r o m  U4107 a f t e r  U4109 r e a c h e s  z e r o  t o  - 
r e s e t  t h e  s y s t e m .  P i n s  4 and 5  o f  U4107 t a k e  t h e  ECL o u t p u t s  
o f  U4110A, p i n  3  a n d  U4110B, p i n  1 5  a n d  c o n v e r t  them t o  a  TTL 
o u t p u t  a t  p i n  7  o f  U4107.  U4107, p i n  7  s h o u l d  be 500 kHz .  



C. FREQUENCY COMPARATOR CIRCUIT 

The f r e q u e n c y  c o m p a r a t o r  c i  r c u i  t compares  t h e  o u t p u t  f r e -  
q u e n c y  f r o m  t h e  p r o g r a m m a b l e  d i v i d e r  n e t w o r k  t o  a 500 k H z  
r e f e r e n c e  f r o m  t h e  F r e q u e n c y  S t a n d a r d .  I f  t h e  t w o  s q u a r e w a v e  
s i g n a l s  a r e  n o t  s y n c h r o n i z e d ,  t h e  c o m p a r a t o r  c i r c u i t  p r o d u c e s  
an o u t - o f - 1  o c k  i n d i c a t i  on and an i n t e g r a t o r  p r o v i d e s  
s t e e r i n g  v o l t a g e  t o  t h e  1 3 0 0 - 2 2 9 8  MHz V C O  i n t e g r a t o r  c i r c u i t .  

The r e f e r e n c e  f r e q u e n c y  i s  a p p l  i e d  t o  t h e  c l o c k  a t  U4002B a n d  
t h e  c o n t r o l l e d  f r e q u e n c y  t o  t h e  c l o c k  o f  U4002A. U4002 i s  a  
d u a l ,  n e g a t i v e  edge t r i g g e r e d  f l i p - f l o p .  D e p e n d i n g  u p o n  t h e  
phase  r e l a t i o n s h i p  of  t h e  t w o  s i g n a l s ,  t h e  f l i p - f l o p s  v a r y  
t h e  v o l t a g e  on  C4006, t h e  i n p u t  t o  o p  amp U4003B, t o  p r o d u c e  
a  c o r r e c t i o n  v o l t a g e .  When t h e  s i g n a l s  a r e  i n  phase, R 4 0 1 9  
a n d  R4021  s e t  t h e  i n p u t  v o l t a g e  a t  a p p r o x i m a t e l y  +2.5V, 
r e s u l t i n g  i n  a  c o r r e c t i o n  v o l t a g e  o f  a p p r o x i m a t e l y  z e r o .  

From r e s e t  of U4002, QA and Q B  a r e  l o w ,  c a u s i n g  NAND g a t e  
U4018 o u t p u t  ( t o  t h e  r e s e t  o f  b o t h  f l i p - f l o p )  t o  be h i g h .  - 
QA and oB a r e  h i g h ,  c a u s i n g  t h e  o u t p u t  o f  U4001D t o  be l o w .  
I f  b o t h  f 1  i p - f l o p s  a r e  c l o c k e d  s i m u l t a n e o u s l y ,  U4001B 
i n s t a n t l y  r e s e t s  U4002A and U4002B, and c a p a c i t o r s  C4005 a n d  
C4006 p r e v e n t  any  i n s t a n t a n e o u s  s y s t e m s  r e s p o n s e s .  H o w e v e r ,  
i f  one s i g n a l  l e a d s  t h e  o t h e r ,  t h e  o u t p u t s  o f  U4002A a n d  
U4002B w i l l  be o p p o s i t e s  f o r  t h e  p e r i o d  o f  t i m e  one l e a d s  t h e  
o t h e r .  T h i s  c a u s e s  t h e  o u t p u t  o f  U4001D t o  go h i g h  a n d  
a l l o w s  t h e  v o l t a g e  a p p l i e d  t o  U4003B t o  be r a i s e d  o r  l o w e r e d  
a c c o r d i  n g l y  t h r o u g h  CR4005 o r  CR4004. 

W i t h  t h e  o u t p u t  o f  U4001D h i g h ,  Q4007 c o n d u c t s ,  t h u s  ill u m i -  
n a t i n g  LED CR4106 o n  t h e  d i v i d e r  b o a r d .  I t  a l s o  p u l l s  down 
on p i n  2  o f  U3206A i n  t h e  p h a s e  l o c k  i n d i c a t o r  c i r c u i t  i n  t h e  
G e n e r a t e  A u d i o  M o d u l e ,  c a u s i n g  t h e  LOCK Lamp LED on t h e  F r o n t  
P a n e l  t o  f l a s h .  

When t h e  v o l t a g e  on p i n  5  o f  U4003B d e v i a t e s  f r o m  n o r m a l ,  t h e  
o u t p u t  v o l t a g e  v a r i e s  d i r e c t l y  f r o m  z e r o .  T h i s  v o l t a g e  i s  
t h e n  a p p l i e d  t o  a  b r i d g e  c o n s i s t i n g  o f  d i o d e s  CR4008, CR4009, 
CR4010 a n d  CR4011. Any  p o s i t i v e  o r  n e g a t i v e  v o l t a g e  f r o m  
U4003B, e x c e e d i n g  t w o  d i o d e  gaps f r o m  z e r o ,  i s  a p p l i e d  t o  t h e  
1300 -2298  MHz V C O  i n t e g r a t o r  c i r c u i t  t o  c o r r e c t  i t s  f r e -  
quency .  The  e f f e c t  o f  t h e  b r i d g e  i s  t o  d e l a y  s h i f t i n g  t h e  
1300 -2298  MHz V C O  f o r  d e t a i l e d  n o i s e  w h i l e  a l l o w i n g  t h e  1 2 1 0  
MHz o s c i l l a t o r  t o  make t h e  n e c e s s a r y  s h i f t  t o  c a n c e l  t h e  
n o i s e .  



D. 1 3 0 0 - 2 2 9 8  MHz V C O  CONTROL CIRCUIT 

An i n t e g r a t o r  c i r c u i t  c o n t a i n i n g  44012  a n d  o p  amp U4007A 
c o n t r o l s  t h e  v o l t a g e  l e v e l  a p p l i e d  t o  t h e  1300-2298 MHz V C O .  
Op amps U4008A and U4008B, w i t h  t r i m p o t s  R4060 and R4061, s e t  
t h e  h i g h  and l o w  v o l t a g e  l i m i t s ,  t h u s  e s t a b l i s h i n g  t h e  l o w  
and h i g h  f r e q u e n c y  l i m i t s  a t  a p p r o x i m a t e l y  1275 and  2300 MHz 
r e s p e c t i  v e l y .  Op amp U4007B, c a l  i b r a t e d  b y  t r i m p o t  R4065, 
e s t a b l  i s h e s  t h e  s w i t c h i n g  f r e q u e n c y  o f  t h e  H i g h I L o w  P a s s  
F i l t e r ,  and s u p p l i e s  e i t h e r  +12V o r  -12V as r e q u i r e d .  

E .  PHASE COMPARATOR 

The p h a s e  c o m p a r a t o r  c i r c u i t  c o n t a i n s  t w o  s a m p l e  and  h o l d  
c i r c u i t s  t o  compare  t h e  phase  r e l a t i o n s h i p  o f  t h e  p r o g r a m -  
m a b l e  d i v i d e r  o u t p u t  s i g n a l  t o  t h e  500 kHz r e f e r e n c e  s i g n a l ,  
and an i n t e g r a t o r  c i r c u i t  t o  s u p p l y  a  c o r r e c t i o n  s i g n a l .  

I n  t h e  f i r s t  s a m p l e  and h o l d  c i r c u i t ,  t h e  r e f e r e n c e  s i g n a l  i s  
b u f f e r e d  by 44002,  t h e n  a p p l i e d  t o  t h e  e m i t t e r  o f  44001 a n d  
t h e  c o l l e c t o r  o f  44003. The c o n t r o l l e d  s i g n a l  i s  a p p l i e d  t o  
t h e  b a s e  o f  44005, w h i c h  a p p l i e s  a  c o r r e s p o n d i n g  s a m p l i n g  
p u l s e  t o  t h e  bases  o f  Q4001 and  44003 .  F o r  t h e  d u r a t i o n  o f  
t h i s  p u l s e ,  i f  t h e  r e f e r e n c e  s i g n a l  i s  h i g h ,  44003 c o n d u c t s  
and c h a r g e s  C4002;  i f  t h e  r e f e r e n c e  i s  l o w ,  44003 c o n d u c t s ,  
and d i s c h a r g e s  C4002. The n e t  c h a r g e  h e l d  by  C4002 i s  p r o -  .~r 
p o r t i o n a l  t o  t h e  p h a s e  r e l a t i o n s h i p  o f  t h e  t w o  s i g n a l s .  

The v o l t a g e  a t  C4002 i s  b u f f e r e d  a n d  i n v e r t e d  by 4 4 0 0 4  a n d  
44008,  t h e n  a p p l  i e d  t o  t h e  s o u r c e  o f  44011. The  s a m p l i n g  
p u l s e  f r o m  Q4005  i s  coup1 ed by a  d e l a y  n e t w o r k  c o n s i s t i n g  o f  
Q4006 and  4 4 0 0 9 .  When t h e  g a t e  o f  44011  goes  h i g h ,  t h e  
v o l t a g e  a t  t h e  s o u r c e  i s  c o u p l e d  t o  t h e  d r a i n  and  h e l d  by 
C4010. 44010 s u p p l i e s  a  p u l s e  180°  o u t  o f  p h a s e  w i t h  t h e  
g a t e  p u l s e  t o  44011 .  T h i s  p u l s e  i s  c a l i b r a t e d  by  t r i m p o t  
R4032  a n d  c o u p l e d  t o  C4010 t o  n u l l  500  kHz t r a n s i t i o n  n o i s e .  
The  v o l t a g e  l e v e l  a t  C4010 i s  a p p l i e d  t o  op  amp U4004A. The  
g a i n  o f  U4004 i s  s u c h  t h a t  when t h e  t w o  s i g n a l s  a r e  s y n c h r o -  
n i z e d ,  i t s  o u t p u t  l e v e l  i s  z e r o  v o l t s .  



F. 1210 MHz V C O  CONTROL CIRCUIT 

I n  o r d e r  f o r  t h e  p h a s e  c o m p a r a t o r  t o  make c o r r e c t i o n s  o v e r  
t h e  e n t i r e  s p a n  o f  t h e  1 3 0 0 - 2 2 9 8  MHz V C O ,  t h e  c o n t r o l  s i g n a l  
f r o m  U4004A m u s t  v a r y  c o n s i d e r a b l y .  T o  m a i n t a i n  an a d e q u a t e  
r e s p o n s e  o f  t h e  1 2 1 0  MHz V C O ,  t h e  g a i n  o f  op amp U4004B . i s  
c o n t r o l 1  e d  by  t h e  RF s e l e c t i o n .  S w i t c h e s  U4005A, U4005B, 
U4005C, U4006A, U4006B and  U4006C, e n a b l  ed  by  f r e q u e n c y  
s e l e c t  c o n t r o l  l i n e s  (40 ,  80, 100,  200, 400 a n d  800 MHz), 
s e l e c t  v a r i o u s  r e s i s t a n c e s  w h i c h ,  i n  c o n j u n c t i o n  w i t h  R4044  
a n d  t r i m p o t  R4045, e s t a b l i s h  t h e  c o r r e c t  g a i n  f o r  U4005B. 
The o u t p u t  o f  U4005B i s  f i l t e r e d ,  t h e n  r o u t e d  t o  t h e  1 2 1 0  MHz 
V C O  i n  t h e  D u a l  V C O .  An a t t e n u a t e d  c o n t r o l  s i g n a l  i s  a l s o  
a p p l i e d  t h r o u g h  R4046, t o  t h e  1 3 0 0 - 2 2 9 8  MHz V C O  c o n t r o l  c i r -  
c u i t  t o  c o o r d i n a t e  f r e q u e n c y  c h a n g e s  r e q u i r e d  t o  phase  l o c k  
t h e  p r o g r a m m a b l e  d i v i d e r  o u t p u t  f r e q u e n c y  t o  t h e  500 k H z  
r e f e r e n c e  s i g n a l .  

2 - 4 - 1 1  DUAL V C O  MODULE 

TO MIXER NULL 

L> 9 5 , W  TO I F  BLOCK 

LPF 

F i g u r e  2 - 1 8  D u a l  V C O  M o d u l e  B l o c k  D i a g r a m  

T h e  f o l l o w i n g  t h e o r y  o f  o p e r a t i o n  i s  p r o v i d e d  t o  e x p l a i n  t h e  i n t e r a c t i o n  
o f  t h e  D u a l  V C O  w i t h  o t h e r  m o d u l e s .  I t  i s  n o t  i n t e n d e d  t o  p r o v i d e  
s u f f i c i e n t  t h e o r y  f o r  t e s t i n g  o r  r e p a i r i n g  i n d i v i d u a l  c i r c u i t s  w i t h i n  
t h e  m o d u l e .  

LOW PASS 
F ILTER 

THE DUAL V C O  I S  NOT F IELD REPAIRABLE AND SHOULD 
BE RETURNED TO THE MANUFACTURER I F  TESTS 
INDICATE THE MODULE I S  FAULTY. ATTEMPTS TO 
REPAIR THE MODULE WITHOUT SPECIALIZED EQUIPMENT 
A N D  KNOWLEDGE CAN DRASTICALLY ALTER I T S  
CHARACTERISTICS AND CAUSE THE MODULE TO BE 
UNSERVICEABLE WHEN I T  COULD OTHERWISE BE 
REPAIRED AT THE FACTORY. 

. 
HlGHlLOW 

PASS FILTER 

TO H I M  L O W B O U P L E X  



The  D u a l  V C O  M o d u l e  p r o d u c e s  t w o  o f  t h e  t h r e e  l o c a l  o s c i l l a t o r  - 
f r e q u e n c i e s  r e q u i r e d  b y  t h e  I F  M o d u l e .  T h e s e  t w o  f r e q u e n c i e s  a r e  a l s o  
m i x e d  and t h e i r  d i f f e r e n c e  f r e q u e n c y  i s  u s e d  b y  t h e  H i g h  L o o p  M o d u l e  i n  
c o n t r o l l i n g  t h e  D u a l  V C O ,  and b y  t h e  D u p l e x  M o d u l e  t o  p r o d u c e  t h e  o f f s e t  
f r e q u e n c y  when o p e r a t i n g  i n  t h e  D u p l e x  Mode. 

The f i r s t  V C O  f r e q u e n c y  i s  v a r i e d  b e t w e e n  1 3 0 0  MHz and 2298  MHz i n  2  MHz 
i n c r e m e n t s  b y  t h e  H i g h  L o o p  i n  r e s p o n s e  t o  t h e  m e g a h e r t z  p o r t i o n  o f  t h e  
RF s e l e c t i o n  (RF s e l e c t i o n  w i t h i n  each  o f  t h e  2  MHz i n c r e m e n t s  c o n t r o l s  
t h e  Low L o o p  f r e q u e n c y ) .  The s e c o n d  V C O  f r e q u e n c y  i s  t u n e d  t o  1 2 1 0  MHz, 
b u t  i s  i n v e r s e l y  f r e q u e n c y  m o d u l a t e d  t o  c a n c e l  n o i s e  p r o d u c e d  b y  t h e  
f i r s t  V C O .  

The  t w o  f r e q u e n c i e s  a r e  m i x e d  i n  t h e  D u a l  V C O ,  w i t h  t h e  m i x e d  f r e q u e n c y  
b e i n g  f i l t e r e d  b y  t w o  e x t e r n a l  f i l t e r s  and a p p l i e d  t o  t h e  H i g h  L o o p  
M o d u l e ,  t h e n  t o  t h e  D u p l e x  G e n e r a t e  M o d u l e .  The  H i g h  L o o p  compares  t h e  
d i f f e r e n c e  f r e q u e n c y  ( 9 0  MHz t o  1 0 8 8  MHz) t o  a  s t a n d a r d  f r e q u e n c y  a n d  
p r o d u c e s  t h e  t u n i n g  v o l t a g e  f o r  t h e  1 3 0 0 - 2 2 9 8  MHz V C O  and t h e  f r e q u e n c y  
m o d u l a t i n g  v o l t a g e  f o r  t h e  1 2 1 0  MHz V C O .  The  t u n e d  V C O  o u t p u t s  a r e  t h e n  
a p p l i e d  t o  t h e  I F  M o d u l e .  

2 - 4 - 1 2  1120  MHz LOW PASS FILTER 

The 1 1 2 0  MHz Low Pass  F i l t e r  i s  a  t u b u l a r ,  i n - l i n e  f i l t e r  t u n e d  t o  
a t t e n u a t e  a l l  f r e q u e n c i e s  above  1 1 2 0  MHz b y  a t  l e a s t  4 0  dB. T h i s  a l l o w s  
o n l y  t h e  9 0 - 1 0 8 8  MHz d i f f e r e n c e  f r e q u e n c y  f r o m  t h e  1 3 0 0 - 2 2 9 8  MHz V C O  and 
1 2 1 0  MHz V C O  i n  t h e  D u a l  V C O  M o d u l e  t o  r e a c h  t h e  H i g h I L o w  Pass  F i l t e r .  
The  f i l t e r  i s  t u n e d  and s e a l e d  a t  t h e  f a c t o r y  and  i s  n o t  f i e l d  
r e p a i r a b l e .  

2 - 4 - 1 3  HIGHILOW PASS FILTER 

The H i g h I L o w  Pass  F i l t e r  p r e v e n t s  h a r m o n i c s  o f  l o w e r  f r e q u e n c i e s  ( w h i c h  
may p a s s  t h r o u g h  t h e  1 1 2 0  MHz l o w  p a s s  f i l t e r )  f r o m  i n t e r f e r i n g  w i t h  t h e  
H i g h  L o o p  f r e q u e n c y  c o m p a r a t o r .  The  9 0 - 1 0 8 8  MHz s i g n a l  f r o m  t h e  1 1 2 0  
MHz Low Pass F i l t e r  i s  r e c e i v e d  a t  5602.  D e p e n d i n g  upon  w h e t h e r  t h e  1 0  
VDC c o n t r o l  s i g n a l  f r o m  t h e  H i g h  L o o p  i s  n e g a t i v e  o r  p o s i t i v e ,  a p p l i e d  
a t  FL601 ,  d i o d e  s w i t c h e s  r o u t e  t h e  s i g n a l  t h r o u g h  e i t h e r  a  4 5 0  MHz h i g h  
p a s s  f i l t e r  o r  a  520  MHz l o w  p a s s  f i l t e r ,  r e s p e c t i v e l y .  The a c t u a l  
c r o s s o v e r  f r e q u e n c y ,  e s t a b l i s h e d  i n  t h e  H i g h  L o o p ,  v a r i e s  f r o m  s e t  t o  
s e t ,  and i s  m a r k e d  on  t h e  o u t s i d e  o f  each  m o d u l e  c a l i b r a t e d  a t  t h e  
f a c t o r y .  

2 - 4 - 1 4  LOW LOOP MODULE (FMIAM-1200s  THRU SIN 4 4 9 0  A N D  FM/AM-120OA THRU 
S/N 1 4 4 8 )  

A V C O  i n  t h e  Low L o o p  S y n t h e s i z e r  p r o d u c e s  a  f r e q u e n c y  o f  7 9 . 3  t o  
7 7 . 3 0 0 1  MHz. The V C O  s i g n a l  i s  b u f f e r e d ,  t h e n  s p l i t  t h r e e  ways.  One 
o u t p u t  i s  a p p l i e d  t o  t h e  S p e c t r u m  A n a l y z e r ,  a  s e c o n d  s u p p l i e s  t h e  I F  
M o d u l e ,  and t h e  t h i r d  i s  u s e d  f o r  V C O  f r e q u e n c y  c o r r e c t i o n .  A  d i v i d e r  
n e t w o r k ,  programmed b y  t h e  m i c r o p r o c e s s o r ,  d i v i d e s  t h e  V C O  f r e q u e n c y  b y  
793 ,000  t o  773,001.  A p h a s e l f r e q u e n c y  d e t e c t o r  c o m p a r e s  t h e  r e s u l t i n g  -b 
f r e q u e n c y  w i t h  a  1 0 0  Hz r e f e r e n c e  f r o m  t h e  D i g i t a l  M o d u l e ,  and p r o d u c e s  
a s t e e r i n g  v o l t a g e  f o r  t h e  V C O .  



P 
723-79 .3  MHz 

b 
LOW LOCK 

723-79.3 MHz OSC 

F i g u r e  2 - 1 9  Low L o o p  M o d u l e  B l o c k  D i a g r a m  

-+ 

A. V C O  CIRCUIT 

The Low L o o p  o u t p u t  o f  79 .3  t o  7 7 . 3 0 0 1  MHz i s  p r o d u c e d  b y  
v o l t a g e  c o n t r o l 1  ed o s c i l l  a t o r  4 4 2 0 6 .  V a r i  a b l e  i n d u c t o r  L 4 2 0 3  
p r o v i d e s  c a l  i b r a t  i o n  a d j u s t m e n t .  I n d u c t o r  L4202  a n d  c a p a c i -  
t o r  C4212 d e c o u p l e  t h e  o s c i l l a t o r  f r o m  t h e  power  s u p p l y  c i r -  
c u i t r y .  O s c i l l a t o r  t u n i n g  b a n d w i d t h  i s  e s t a b l i s h e d  b y  
c a p a c i t o r s  C4213,  C4214 a n d  C4217, i n d u c t o r  L4203,  a n d  d i o d e  
CR4203. D i o d e  CR4202, r e s i s t o r  R4217,  and  c a p a c i t o r  C 4 2 1 5  
c o n t r o l  t h e  amp1 i t u d e .  

B .  BUFFER AMPLIF IERS 

773-79.3 MHz - - 
COMPARATOR TO ANALY RF 

U12,U14 

- 

10.11 PRESCALER 

U 9  

A 
DATA BUS 

100 Hz (REF1 

The V C O  o u t p u t  i s  b u f f e r e d  b y  t r a n s i s t o r  44205,  t h e n  a p p l  i e d  
t o  t h e  p r o g r a m m a b l e  d i v i d e r  n e t w o r k  a n d  t w o  i n d e p e n d e n t  
b u f f e r s .  One s e c o n d  s t a g e  b u f f e r ,  c o n s i s t i n g  o f  t r a n s i s t o r s  
44203 a n d  44204 ,  f e e d s  t h e  t h i r d  m i x e r  o f  t h e  I F  M o d u l e .  T h e  
o t h e r  s e c o n d  s t a g e  b u f f e r ,  w h i  c h  u s e s  t r a n s i s t o r s  4 4 2 0 1  a n d  
44202,  f u r n i s h e s  a  r e f e r e n c e  s i g n a l  t o  t h e  p r o g r a m m a b l e  
d i v i d e r  n e t w o r k ,  and  t h r o u g h  5 4 2 0 3  t o  t h e  a n a l y z e r  RF m o d u l e .  

77.3-79.3 MHz * 
TO 1 F BLOCK 

C. PROGRAMMABLE DIV I DER NETWORK 

+ 

The p r o g r a m m a b l e  d i v i d e r  n e t w o r k  c o n s i s t s  o f  a  + 1 0 / + 1 1  
p r e s c a l e r  U4209,  d i v i d e r s  U4201,  U4203 t h r u  U4205, U4207  a n d  
U 4 2 0 8 .  D u a l  f l i p - f l o p  U4202, U4206,  U4210 a n d  U4211, a n d  
r e l a t e d  c o m p o n e n t s .  The  d i v i d e r  n e t w o r k  d i v i d e s  t h e  V C O  f r e -  
q u e n c y  b y  a  number  p r e s e t  b y  t h e  p r o c e s s o r .  The  o u t p u t  o f  
t h e  d i v i d e r  n e t w o r k  ( n o m i n a l l y  1 0 0  H z )  i s  f e d  t o  t h e  
p h a s e l f r e q u e n c y  d e t e c t o r  c i r c u i t .  

COUNTERS 
UI,U3.U4,  
U5,U7,UB 

100 HZ IVCOI 
) 



D. PHASEIFREQUENCY DETECTOR - 
The o u t p u t  f r o m  t h e  d i v i d e r  n e t w o r k  c l o c k s  f l i p - f l o p  U 4 2 1 2 A  
a n d  t h e  1 0 0  Hz r e f e r e n c e  c l o c k s  U 4 2 1 2 B .  T h e  correspond in^ Q 
o u t p u t s  o f  t h e  f l i p - f l o p s  a r e  c o n n e c t e d  t o  p i n s  1 2  a n d  1 3  
r e s p e c t i v e l y  o f  NAND g a t e  U4213D,  w i t h  t h e  g a t e  o u t p u t  f r o m  
p i n  11 a p p l i e d  t o  r e s e t  b o t h  f l i p - f l o p s .  T h e  Q o u t p u t  o f  
U 4 2 1 2 A  c h a r g e s  c a p a c i t o r  C 4 2 2 4  t h r o u g h  d i o d e  CR4204 .  T h e  
o u t p u t  f r o m  U 4 2 1 2 B  d i s c h a r g e s  C 4 2 2 4  t h r o u g h  CR4205.  T h u s ,  i f  
t h e  t w o  i n p u t  f r e q u e n c i e s  a r e  i n  p h a s e ,  t h e  c h a r g e  o n  c a p a -  
c i t o r  C 4 2 2 4  s t a y s  c o n s t a n t .  H o w e v e r ,  i f  t h e  i n p u t s  a r e  n o t  
i n  p h a s e ,  t h e  c h a r g e  o n  C 4 2 2 4  i s  a  DC c o r r e c t i o n  v o l t a g e  t o  
p i n  6 o f  o p  amp U 4 2 1 4 B .  U4214B a n d  a s s o c i a t e d  c o m p o n e n t s  
f o r m  a n  i n t e g r a t o r  t o  s u p p l y  t h e  V C O  s t e e r i n g  v o l t a g e .  

E. PHASE LOCK INDICATOR 

B o t h  o u t p u t s  f r o m  p i n s  1 3  a n d  8 o f  U 4 2 1 2  a r e  a p p l i e d  t o  
p i n s  !? a n d  1 0  r e s p e c t i v e l y ,  o f  NAND g a t e  U 4 2 1 2 C .  When t h e  
d i v i d e r  o u t p u t  f r e q u e n c y  a t  p i n  1 o f  U 4 2 1 2 A  i s  n o t  i n  p h a s e  
w i t h  t h e  r e f e r e n c e  f r e q u e n c y  a t  p i n  5 o f  U 4 2 1 2 B ,  p i n  8 o f  
U 4 2 1 2 B  g o e s  h i g h ,  t u r n i n g  o n  t r a n s i s t o r  4 4 2 0 7 .  Q 4 2 0 7  t h e n  
g r o u n d s  LED CR4207 t o  i n d i c a t e  t h e  L o w  L o o p  i s  n o t  p h a s e -  
l o c k e d ,  a n d  p u l l s  down p i n  1 o f  t h e  p h a s e  l o c k  i n d i c a t o r  
g a t e ,  U 4 2 1 1 A ,  o n  t h e  G e n e r a t e  A u d i o  M o d u l e ,  c a u s i n g  t h e  F r o n t  
P a n e l  LOCK Lamp t o  f l a s h .  - 

2 - 4 - 1 4 a  FAST LCW LOOP MODULE ( F M / A M - 1 2 0 0 s  S/N 4 4 9 1  AND ON AND 
FM/AM-1200A S I N  1 4 4 C A N D  ON) 

T h e  F a s t  Low L o o p  M o d u l e  p r o d u c e s  a  f r e q u e n c y  o f  7 7 . 3  t o  79 .3  MHz. T h i s  
V C O  s i g n a l  i s  a p p l i e d  t o  t h e  S p e c t r u m  A n a l y z e r  a n d  t h e  t h i r d  LO M i x e r  i n  
t h e  I F  M o d u l e .  

I LOCK 

CLDC* 

DATA 

LATCH 

+ 65/64 

< 
b 

2.1-4.1 MHz * pLL 
MODULUS coNTR! 

C - 
VCO . 105-205MHz 

4 0  MHz 

I 

- 2 B a B m  
TO ANALYZER 
J 5 8 0 0 4  

F i g u r e  2 - l 9 a  F a s t  L o w  L o o p  M o d u l e  B l o c k  D i a g r a m  



A. REFERENCE D I V I D E R  C I R C U I T  

A 1 MHz r e f e r e n c e ,  f r o m  t h e  f r e q u e n c y  s t a n d a r d ,  e n t e r s  a t  
5 5 8 0 0 2  a n d  i s  o u t p u t  a t  5 5 8 0 0 5 .  A  1 MHz s a m p l e  i s  s e n t  
t h r o u g h  t r a n s i s t o r  4 5 7 0 1 2  t o  U 5 7 0 1 6 A  w h e r e  i t  i s  d i v i d e d  b y  
5. The  2 0 0  kHz  i s  t h e n  s e n t  t o  d i v i d e r s  U57016B a n d  U 5 7 0 1 6 C .  
U57016C d i v i d e s  t h e  2 0 0  kHz  b y  2  a n d  f e e d s  t h e  s i g n a l  t o  
U 5 7 0 1 2  i n  t h e  1 8 . 8  MHz P h a s e  L o c k  L o o p .  The  2 0 0  kHz s e n t  t o  
U 5 7 0 1 6 B  i s  d i v i d e d  b y  5  a n d  u s e d  a s  r e f e r e n c e  t o  t h e  1 0 5 - 2 0 5  
MHz P h a s e  L o c k  L o o p .  

B. 1 0 5 - 2 0 5  MHz V C O  C I R C U I T  

The 4 0  k H z  f r o m  U 5 7 0 1 6 B  i s  s e n t  t o  U 5 7 0 0 6  Phase  L o c k  L o o p  a n d  
u s e d  a s  a  r e f e r e n c e .  T h i s  r e f e r e n c e  f r e q u e n c y  i s  c o m p a r e d  t o  
a  4 0  kHz i n p u t  f e d  t o  U 5 7 0 0 6  f r o m  a  + 6 4 / + 6 5  p r e s c a l e r ,  
U 5 7 0 0 8 .  T h e  s e r i a l  d a t a  b u s  p r o v i d e s  c l o c k ,  d a t a  a n d  l a t c h  
i n p u t s  t o  U 5 7 0 0 0 .  The o u t p u t  f r o m  U 5 7 0 0 6  i s  f e d  t h r o u g h  
P h a s e  D e t e c t o r  U 5 7 0 C 7 A Y  B, D c i r c u i t r y  t o  p h a s e - l o c k  t h e  
1 0 5 - 2 0 5  MHz V C O .  O u t p u t  f r o m  P h a s e  D e t e c t o r  U 5 7 0 0 7 A ,  B,  D 
d e t e r m i n e s  t h e  c h a r g e  on c a p a c i t o r  C 5 7 0 4 8 .  U57C09 a n d  a s s o -  
c i a t e d  c o m p o n e n t s  f o r m  an  i n t e g r a t o r  t o  s u p p l y  t h e  V C O  
s t e e r i n g  v o l t a g e .  The V C O  c i r c u i t  t h e n  f e e d s  a  1 0 5 - 2 0 5  MHz 
b a c k  t o  a  D u a l  M o d u l u s  p r e s c a l e r ,  U 5 7 0 0 8  a n d  t o  U 5 7 0 0 1  i n  t h e  
7 7 . 3 - 7 9 . 2  MHz P h a s e  L o c k  L o o p .  

C .  1 8 . 8  MHz O s c i l l a t o r  

Phase  D e t e c t o r  U 5 7 0 1 2  r e c e i v e s  a  1 0 0  kHz f i x e d  f r e q u e n c y  f r o m  
U57016C a n d  1 0 0  kHz  s i g n a l  f r o m  U 5 7 0 1 7 .  U57012  c o m p a r e s  t h e  
t w o  1 0 0  kHz  s i g n a l s  a n d  s e n d s  a  D C  c o r r e c t i o n  v o l t a g e  f r o m  
p i n  1 3  t o  t h e  1 8 . 8  MHz O s c i l l a t o r  C i r c u i t r y .  The 1 8 . 8  MHz 
O s c i l l a t o r  c i r c u i t r y  i s  made u p  o f  c r y s t a l  o s c i l l a t o r  Y 5 7 0 0 1 ,  
v a r a c t o r  CR57006 ,  a n d  a s s o c i a t e d  c o m p o n e n t s .  An 1 8 . 8  MHz 
s i g n a l  i s  f e d  i n  t w o  d i r e c t i o n s .  A f t e r  a m p l i f i c a t i o n  b y  
Q 5 7 0 1 6 ,  t h e  1 8 . 8  MHz g o e s  t h r o u g h  a  B a n d p a s s  F i l t e r  t u n e d  t o  
t h e  f o u r t h  h a r m o n i c ,  p r o d u c i n g  7 5 . 2  MHz t o  MXR57001. T h e  
a d d i t i o n a l  1 8 . 8  MHz i s  a m p l i f i e d  b y  4 5 7 0 1 4  a n d  s e n t  t o  a  2 2  
c h i p ,  U 5 7 0 1 6 D .  The  9 .4  MHz f r o m  p i n  1 3  o n  U57016D i s  f e d  
t h r o u g h  U 5 7 0 1 7  d i v i d e d  b y  94 ,  p r o d u c i n g  t h e  1 0 0  kHz e n t e r i n g  
U 5 7 0 1 2  a t  p i n  3. 



D .  7 7 . 3 - 7 0 . 3  MHz V C O  

The 7 5 . 2  MHz s e n t  t o  MXR57001 i s  m i x e d  w i t h  7 7 . 3 - 7 9 . 3  MHz 
f r o m  t h e  7 7 . 3  - 7 0 . 3  MHz V C O .  T h i s  p r o d u c e s  a  d i f f e r e n c e  
o u t p u t  o f  2 . 1  t o  4 . 1  MHz. T h i s  s i g n a l  i s  a p p l i e d  t o  a  P h a s e  
D e t e c t o r  made u p  o f  U 5 7 0 0 4 ,  U 5 7 0 0 3  a n d  r e l a t e d  c o m p o n e n t s .  A  
1 0 5 - 2 0 5  MHz s i g n a l  i s  i n p u t  t o  p i n  1 5  o f  U 5 7 0 0 1  a z 1 0  
p r e s c a l e r ,  t h e n  t o  U 5 7 0 0 2  t o  be d i v i d e d  b y  5. T h e  r e s u l t i n g  
2 . 1 - 4 . 1  MHz i s  a l s o  s e n t  t o  t h e  P h a s e  D e t e c t o r  a n d  t h e  t w o  
i n p u t s  a r e  c o m p a r e d .  T h e  o u t p u t  o f  t h e  P h a s e  D e t e c t o r  c i r -  
c u i t r y  w i l l  be  k e p t  c o n s t a n t  b y  t h e  DC c o r r e c t i o n  v o l t a g e  o n  
c a p a c i t o r  C 5 7 0 1 2 .  O u t p u t  f r o m  C 5 7 0 1 2  i s  f e d  t h r o u g h  Op Amp 
U 5 7 0 0 5  t o  t h e  V C O  c i r c u i t r y .  T h e  V C O  c i r c u i t r y  i s  made u p  o f  
FET 9 5 7 0 0 2 ,  v a r a c t o r  C R 5 7 0 0 3  a n d  a s s o c i a t e d  c o m p o n e n t s .  
A f t e r  p a s s i n g  t h r o u g h  t h e  V C O  c i r c u i t r y ,  t h e  7 7 . 3 - 7 9 . 3  MHz 
s i g n a l  i s  a p p l i e d  t h r o u g h  b u f f e r  amp1 i f i e r s  4 5 7 0 0 4  a n d  4 5 7 0 0 5  
t o  5 5 8 0 0 3  a n d  5 5 8 0 0 4  r e s p e c t i v e l y  a n d  t o  MXR57001.  

2 - 4 - 1 5  MIXER NULL ASSEMBLY 

TO 
I F  
BLOCK 

I 1/4 WAVE AT 1 3 0 0  MHz 

TO 
I F  

BLOCK 

F i g u r e  2 - 2 0  M i x e r  N u l l  A s s e m b l y  B l o c k  D i a g r a m  



The Mixer N u 1  1 Assembly r e c e i v e s  the 1300-2298 MHz s i g n a l  from t h e  Dual 
V C O  Module, where i t  i s  t e e d ,  with one s i g n a l  being fed  d i r e c t l y  t o  t h e  
f i r s t  mixer in  t h e  I F  Module, and t h e  o t h e r  being rou ted  t o  a  phase 
s h i f t  c i r c u i t ,  whose o u t p u t  i s  180' o u t  of phase wi th  t h e  f i r s t  m i x e r .  
Trimpot  R9402 s e l e c t s  an ampl i tude  of the  1300 MHz s i g n a l  between t h e  O 0  
and 180° po in t s  a n d  Trimpot R9402 s e l e c t s  the  s i g n a l  ampl i tude  between 
t h e  90' and 270' p o i n t s .  The two s e l e c t e d  s i g n a l  ampl i tudes  a r e  com- 
bined a n d  fed t o  t h e  I F  Module where i t  i s  combined wi th  t h e  o u t p u t  of 
MXR9402. The l e v e l  of t h i s  s i g n a l ,  as s e t  by R9402 and R9403, r e d u c e s  
t h e  L O  feed through l e v e l  a t  t h e  IF f r equency  of 1300 MHz. 

2-4-16 I F  B L O C K  ASSEMBLY 

The f u n c t i o n  of t h e  I F  Module, in  the  Receive Mode, i s  t o  s e l e c t  t h e  
s i g n a l  s o u r c e ,  then c o n v e r t  t h e  s e l e c t e d  R F  t o  10.7 MHz I F  and r e j e c t  
a l l  o t h e r  f r e q u e n c i e s .  In t h e  Genera te  Mode, t h e  I F  Module c o n v e r t s  t h e  
g e n e r a t e d  10.7 MHz I F  t o  t h e  s e l e c t e d  R F  and d i r e c t s  t h e  s i g n a l  t o  t h e  
O u t p u t  Ampl i f i e r .  One low pass and t w o  bandpass f i l t e r s ,  t h r e e  m i x e r s ,  
two amp1 i f i e r s ,  and s i g n a l s  from t h r e e  l o c a l  o s c i l l a t o r s  accompl i s h  t h i s  
c o n v e r s i o n .  A s e p a r a t e  Null Mixer Assembly i s  i n s t a l l e d  t o  reduce t h e  
1 eve1 of the  zero p u l s e .  

NULL MIXER 

T E S T  

Figure  2 - 2 1  IF Block Assembly Block Diagram 
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STATIC PROTECT 
RELAY AND 

DIODE SWITCH 
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-) FROMITO ANAL - - 
FILTER v 

1L 



A .  RECEIVE MODE 

An R F  s i g n a l  f r o m  t h e  a n t e n n a ,  r e c e i v e d  a t  5 2 2 0 1 ,  f i r s t  
p a s s e s  t h r o u g h  s t a t i c  p r o t e c t  a n d  d i o d e  s w i t c h  c i r c u i t s .  
R 3 8 0 1 ,  CR3801  a n d  CR3f302 f o r m  t h e  s t a t i c  p r o t e c t  a n d  R 3 8 0 3 ,  
R 3 8 0 2 ,  C3E01, C 2 8 0 2 ,  CR3802 t h r o u g h  C 3 8 0 6 ,  L 3 8 0 1  a n d  L 3 8 0 2  
f o r m  t h e  d i o d e  s w i t c h .  h'hen t h e  + 1 2 V  a n t e n n a  e n a b l e  command 
i s  a p p l  i e d  t o  t h e  a n t e n n a  e n a b l e  c i r c u i t ,  t h e  t w o  r e s i s t o r s  
m a i n t a i n  a f o r w a r d  b i a s  o n  t h e  d i o d e s  t o  c o n d u c t  t h e  R F  
s i g n a l ,  w h i l e  t h e  t w o  c a p a c i t o r s  i s o l a t e  t h e  DC f r o m  t h e  R F  
c i r c u i t s  a n $  t h e  t w o  i n d u c t o r s  i s o l a t e  t h e  RF f r o m  t h e  p o w e r  
s u p p l y  c i r c u i t s .  P r i o r  t o  S/N 1 4 6 8 ,  t h e  s i g n a l  f r o m  t h e  
d i o d e  s w i t c h  i s  a p p l  i e d  t o  a n t e n n a  e n a b l e  r e l a y  K 3 8 0 1 .  On SN 
1 4 6 8  a n d  a f t e r ,  a  c o n s t a n t  g a i n  a m p l  i f i e r  i s  i n s t a l l e d  p r i o r  
t o  r e l a y  K 2 8 0 1 .  T h e  amp l  i f i e r  c i r c u i t  c o n s i s t s  o f  4 3 8 0 1 ,  
C 3 8 0 2 ,  C28C4,  a n d  R 2 8 0 5  t h r o u g h  R 3 8 0 8 .  T h e  +12V a n t e n n a  
e n a b l e  command a c t i v a t e s  t h e  a m p l  i f i e r  o n l y  when  t h e  a n t e n n a  
i s  s e l e c t e d .  

The  command a l s o  e n e r g i z e s  t h e  a n t e n n a  e n a b l e  r e l a y ,  c o u p l i n g  
t h e  a n t e n n a  c i r c u i t  i n t o  t h e  f i r s t  I F  m i x e r  c i r c u i t .  
H o w e v e r ,  i f  t h e  R e c e i v e  Mode i s  s e l e c t e d  a n d  a  s i g n a l  i s  
a p p l i e d  t o  t h e  T /R C o n n e c t o r  w h i c h  e x c e e d s  1 0 0  mW, p o w e r  
e e t e c t o r  a n d  s w i t c h i n g  c i r c u i t r y  i n t e r r u p t s  t h e  a n t e n n a  
e n a b l e  command,  s w i t c h i n g  t h e  r e l a y  t o  c o u p l e  t h e  s i g n a l  f r o m  
t h e  T/R C o n n e c t o r  t o  t h e  m i x e r  c i r c u i t .  - 
Low p a s s  m i c r o s t r i p  f i l t e r  F L 2 2 1 1  1  i m i t s  t h e  RF t o  l e s s  t h a n  
1 0 0 Q  MHz. MXR2202 t h e n  m i x e s  t h e  r e c e i v e d  s i g n a l  w i t h  t h e  
1 3 0 C - 2 2 9 8  MHz s i g n a l  f r o m  t h e  D u a l  V C O .  T h e  m i x e r  o u t p u t  i s  
t h e n  c o m b i n e d  . w i t h  t h e  n o i s e  c a n c e l l a t i o n  s i g n a l  f r o m  t h e  
N u l l  M i x e r  A s s e m b l y .  A  2C MHz b a n d p a s s  f i l t e r  a t  1 2 9 9  MHz, 
w h i c h  c o n s i s t s  o f  t h r e e  t u n e d  c a v i t i e s  i n  2 2 2 0 1 ,  p a s s e s  o n l y  
t h e  d i f f e r e n c e  f r e q u e n c y .  Q 2 4 0 1 ,  4 2 4 0 2  a n d  a s s o c i a t e d  c i r -  
c u i t r y  f o r m  a  1 3 0 0  MHz a m p l i f i e r  w h i c h  i s  e n a b l e d  b y  t h e  +12V 
r e c e i v e  command when  t h e  R e c e i v e  o r  D u p l e x  mode  i s  s e l e c t e d .  
MXR2201 t h e n  m i x e s  t h i s  d i f f e r e n c e  f r e q u e n c y  w i t h  t h e  1 2 1 0  
MHz s i g n a l  f r o m  t h e  D u a l  V C O .  I n  t h e  FM/AM-1200S,  t h e  m i x e d  
s i g n a l  i s  r o u t e d  t o  t h e  S p e c t r u m  A n a l y z e r  RF M o d u l e  a n d  t h e n  
r e t u r n e d  t o  5 2 2 0 8 .  I n  t h e  FM/AM-1200A,  t h e  m i x e d  s i g n a l  i s  
j u m p e r e d  d i r e c t l y  t o  5 2 2 0 8 .  

The m i x e r  s i g n a l  i s  a m p l i f i e d  b y  Q 2 2 C 3 ,  4 2 2 0 4  a n d  r e l a t e d  
c o m p o n e n t s ,  t h e n  f i l  t e r e d  b y  F L 2 2 0 1 ,  F L 2 2 0 2 ,  F L 2 2 0 3 ,  F L 2 3 0 1  
a n d  F L 2 3 C 2  t o  8 8 - 9 0  MHz. MXR2301 t h e n  m i x e s  t h e  s i g n a l  w i t h  
t h e  7 3 . 3 0 0 0  - 7 7 . 2 0 0 1  MHz s i g n a l  f r o m  t h e  L o w  L o o p  M o d u l e .  
The  r e s u l t i n g  s i g n a l  i s  t h e n  a p p l i e d  t o  t h e  1 0 . 7  MHz G e n / R e c  
M o d u l  e .  



B. GENERATE MODE 

MXR2201 m i x e s  t h e  1 0 . 7  MHz s i g n a l  f r o m  t h e  10.7  MHz G e n / R e c  
M o d u l e  w i t h  t h e  7 9 . 3 0 0 0  - 7 7 . 3 0 0 1  MHz s i g n a l  f r o m  t h e  L o w  
L o o p  M o d u l e .  F L 2 2 0 1 ,  F L 2 3 0 2 ,  F L 2 2 0 1 ,  F L 2 2 0 2  a n d  F L 2 2 0 3  t h e n  
p a s s  t h e  sum f r e q u e n c y  o f  8 8 - 9 0  MHz. 4 2 2 0 1 ,  Q 2 2 0 2  a n d  
r e l a t e d  c o m p o n e n t s  a m p l i f y  t h e  s i g n a l .  I n  t h e  F M / A M - 1 2 0 0 ~ ,  
t h e  m i x e d  s i g n a l  i s  r o u t e d  t o  t h e  S p e c t r u m  A n a l y z e r  RF M o d u l e  
a n d  t h e n  r e t u r n e d  t o  5 2 2 0 9 .  I n  t h e  FM/AM-1200A, t h e  m i x e d  
s i g n a l  i s  j u m p e r e d  d i r e c t l y  t o  5 2 2 0 9 .  

MXR2201 m i x e s  t h e  s i g n a l  w i t h  t h e  1 2 1 0  MHz s i g n a l  f r o m  t h e  
D u a l  V C O  M o d u l e .  The  s i g n a l  i s  t h e n  amp1 i f i e d  b y  4 2 4 0 3  a n d  
r e l a t e d  c o m p o n e n t s .  The t h r e e  t u n e d  c a v i t y  b a n d p a s s  f i l t e r s  
o f  2 2 2 0 1  t h e n  p a s s  t h e  sum f r e q u e n c y  o f  1 2 9 8  - 1 3 0 0  MHz, 
w h i c h  i s  t h e n  m i x e d  b y  MXR2202 w i t h  t h e  1 3 0 0  - 2 2 9 8  MHz 
s i g n a l  f r o m  t h e  D u a l  V C O  M o d u l e .  1 0 0 0  MHz l o w  p a s s  
m i c r o s t r i p  f i l  t e r  F L 2 2 1 1  p a s s e s  o n l y  t h e  d i f f e r e n c e  f r e -  
q u e n c y ,  w h i c h  i s  t h e  s e l e c t e d  RF. The  s i g n a l  i s  t h e n  r o u t e d  
t h r o u g h  t h e  u n e n e r g i  z e d  a n t e n n a  e n a b l  e  r e 1  a y ,  K3801 ,  a n d  
5 2 2 0 2  t o  t h e  O u t p u t  Ampl i f i e r .  

2 - 4 - 1 7  OUTPUT A M P L I F I E R  MODULE 

I n  t h e  R e c e i v e  mode ,  t h e  o u t p u t  A m p l i f i e r  M o d u l e  c o u p l e s  a n y  s i g n a l  
r e c e i v e d  a t  t h e  T/R C o n n e c t o r  t h r o u g h  a  20 dB p a d ,  t o  t h e  I F  M o d u l e .  
I n  t h e  G e n e r a t e  mode ,  i t  a m p l i f i e s  t h e  s i g n a l  r e c e i v e d  f r o m  t h e  I F  
M o d u l e ,  a n d  r o u t e s  i t  t o  t h e  S t e p  A t t e n u a t o r  o n  t h e  F r o n t  P a n e l .  T h i s  
s i g n a l  i s  t h e n  r e t u r n e d  t o  t h e  O u t p u t  A m p l i f i e r  f o r  20 dB a d d i t i o n a l  
a t t e n u a t i o n ,  a n d  r o u t e d  t o  t h e  T/R C o n n e c t o r .  I n  t h e  D u p l e x  m o d e ,  t h e  
s i g n a l  f r o m  t h e  D u p l e x  G e n e r a t o r  M o d u l e  i s  r o u t e d  t h r o u g h  t h e  2 0  dB 
a t t e n u a t o r  t o  t h e  T / R  C o n n e c t o r .  
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F i g u r e  2 - 2 2  O u t p u t  Ampl i f i e r  M o d u l  e  B l o c k  D i a g r a m  
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A.  RECEIVE AND DUPLEX MODES 

A l l  s i g n a l s  r e c e i v e d  t h r o u g h  t h e  T/R C o n n e c t o r  a r e  a t t e n u a t e d  
2 0  dB b y  RN5101.  The s i g n a l  i s  t h e n  t e e d ,  w i t h  o n e  s i g n a l  
g o i n g  t o  t h e  p o w e r  d e t e c t o r  c i r c u i t ,  c o n s i s t i n g  o f  CR5108,  
C5124 ,  t r i m c a p  C 5 1 2 7 ,  L 5 1 0 7 ,  R 5 1 2 8 ,  R 5 1 2 9 ,  R 5 1 3 4  a n d  R 5 1 4 7 .  
The  d e t e c t o r  c i r c u i t  c o n v e r t s  t h i s  s i g n a l  t o  a  D C  v o l t a g e  
l e v e l  c o r r e s p o n d i n g  t o  t h e  s i g n a l  p o w e r ,  a n d  s u p p l i e s  t h e  
r e s u l t  t o  t h e  R e c e i v e  A u d i o  M o d u l e .  T h e  o t h e r  s i g n a l  i s  
f u r t h e r  a t t e n u a t e d  b y  a  s e r i e s  o f  v o l t a g e  d i v i d e r s  u s i n g  
R 5 1 3 5  t h r o u g h  R 5 1 4 6 ,  a n d  c o u p l e d  b y  r e l a y  K5101 ,  t h r o u g h  
5 5 1 0 1 ,  t o  t h e  I F  M o d u l e .  

B. GENERATE MODE 

I n  t h e  G e n e r a t e  mode,  +12V e n e r g i z e s  mode r e l a y  K 5 1 0 1  a n d  
e n a b l e s  t h e  g e n e r a t e  amp l  i f i e r  a n d  1  e v e l  d e t e c t o r  c i r c u i t s .  
The r e l a y  c o u p 1  es t h e  RF s i g n a l  f r o m  t h e  I F  M o d u l e  t o  t h e  
amp l  i f i e r  c i r c u i t .  Two ampl i f i e r s ,  U 5 1 0 1  a n d  U5102 ,  amp l  i f y  
t h e  s i g n a l  a n d  a p p l y  i t  t o  t h e  b a s e  o f  RF t r a n s i s t o r  4 5 1 0 1  
w h i c h ,  i n  t u r n ,  c o n t r o l s  t h e  b a s e  o f  RF t r a n s i s t o r  4 5 1 0 3 .  
4 5 1 0 2  i s  a  b i a s  t r a n s i s t o r  t o  a d j u s t  t h e  b a s e  c u r r e n t  o f  
4 5 1 0 3  t o  a c h i e v e  a  c o n s t a n t  c o l l e c t o r  c u r r e n t  i n  4 5 1 0 3 .  T h e  
s i g n a l  l e v e l  a t  t h i s  p o i n t  i s  n o m i n a l l y  0  dB. F r o m  t h e  
c o l l e c t o r  o f  4 5 1 0 3 ,  t h e  s i g n a l  i s  c o u p l e d  t h r o u g h  5 5 1 0 3  t o  
t h e  GEN LEVEL S t e p  A t t e n u a t o r  and  t h r o u g h  CR5102 t o  t h e  
g e n e r a t e  1  e v e 1  d e t e c t o r  c i r c u i t .  L\ 

The S t e p  A t t e n u a t o r ,  w h i l e  n o t  a  p h y s i c a l  p a r t  o f  t h e  O u t p u t  
Ampl i f i e r  M o d u l  e, i s  e l e c t r i c a l l y  a n  i n t e g r a l  c o m p o n e n t .  I t  
a t t e n u a t e s  t h e  g e n e r a t e d  s i g n a l  f r o m  0 - 1 0 0  d B  i n  1 0  d B  s t e p s ,  
a l l  o w i n g  o p e r a t o r  c o n t r o l  o f  t h e  s i g n a l  l e v e l .  ( V e r n i e r  
c o n t r o l  f r o m  + 1  t o  -11 dB i s  a c h i e v e d  b y  v a r y i n g  t h e  s i g n a l  
l e v e l  i n  t h e  G e n I A u d i o  M o d u l e . )  From t h e  S t e p  A t t e n u a t o r ,  
t h e  s i g n a l  i s  r e t u r n e d  t o  t h e  O u t p u t  Ampl i f i e r ,  w h e r e  R N 1 5 0 1  
a t t e n u a t e s  i t  an a d d i t i o n a l  20  dB.  The  s i g n a l  i s  t h e n  r o u t e d  
t o  t h e  T/R C o n n e c t o r .  

CR5102 a n d  C 5 1 1 6  f o r m  a  l e v e l  d e t e c t o r  w h i c h  s e n s e s  t h e  l e v e l  
f r o m  4 1 5 0 3 .  Ampl i f i e r  U5103  t h e n  s e n d s  an a n a l o g  D C  s i g n a l  
t o  t h e  G e n e r a t e  A u d i o  PC B o a r d .  T h e  AM m o d u l a t i o n  c i r c u i t  
u s e s  t h i s  s i  g n a l  t o  a d j u s t  t h e  m o d u l  a t o r l l e v e l  e r  a t t e n u a t o r  
i n  t h e  10.7  MHz Gen/Rec  M o d u l e ,  t h e r e b y  a f f e c t i n g  t h e  l e v e l  
o f  t h e  g e n e r a t e d  s i g n a l  w h i c h  i s  u l t i m a t e l y  a p p l i e d  t o  t h e  
O u t p u t  Ampl i f i e r .  T r i m p o t  R 5 1 1 4  a l l o w s  c a l  i b r a t i o n  o f  t h e  
o u t p u t  f r o m  U5103 a s  n e c e s s a r y ,  t o  o b t a i n  a  l e v e l  o f  0 d B  a t  
5 1 5 0 3 .  



p 2 - 4 - 1 8  DUPLEX MODULE 

T o  p r o d u c e  t h e  d u p l e x  RF s i g n a l ,  t h e  D u p l e x  M o d u l e  u s e s  t w o  l o c a l  
o s c i  1 1  a t o r s .  The  f r e q u e n c y  o f f  s e t  command, r e c e i  v e d  f r o m  t h e  p r o c e s s o r ,  
a d j u s t s  one V C O  f r e q u e n c y  t h r o u g h  t h e  p h a s e  l o c k  c i r c u i t .  The m o d u l a t e d  
FM a u d i o  s i g n a l  f r o m  t h e  10 .7  MHz Gen/Rec M o d u l e  m o d u l a t e s  t h e  o t h e r  V C O  
f r e q u e n c y .  The t w o  o u t p u t  f r e q u e n c i e s  a r e  m i x e d ,  w i t h  t h e  d i f f e r e n c e  
f r e q u e n c y  b e i n g  m i x e d  w i t h  t h e  D u a l  V C O  d i f f e r e n c e  f r e q u e n c y .  The  f i n a l  
f r e q u e n c y  i s  an FM s i g n a l  a t  t h e  s e l e c t e d  RF p l u s  o r  m i n u s  t h e  s e l e c t e d  
o f f  s e t  f r e q u e n c y .  

DATA LIZ P L L  SYNTH U 3  
LATCH 

F i g u r e  2 - 2 3  D u p l e x  M o d u l e  B l o c k  D i a g r a m  

A. SUBREGULATOR 

The +12V VDC f r o m  t h e  Power  S u p p l y  i s  s u b r e g u l a t e d  o n  t h e  
D u p l e x  PC B o a r d  t o  o p e r a t e  t h e  o s c i l l a t o r s  and p h a s e  l o c k  
n e t w o r k .  Z e n e r  d i o d e  CR1205 e s t a b l i s h e s  t h e  r e f e r e n c e  
v o l t a g e  f o r  op  amp U1206A. The o u t p u t  o f  U1206A i s  a p p l i e d  
t o  t h e  base  o f  t r a n s i s t o r  41502 .  The  c o l l e c t o r  v o l t a g e  f r o m  
41502  i s  s a m p l e d  b y  U1506A t h r o u g h  a  v o l t a g e  d i v i d e r  c o n -  
s i s t i n g  o f  t r i m p o t  R1251  and  r e s i s t o r s  R1552 and R1553.  
Thus,  U1506A c h a n g e s  i t s  o u t p u t  as n e c e s s a r y  f o r  41502  t o  
h o l d  t h e  c o l l e c t o r  v o l t a g e  a t  t h e  l e v e l  r e q u i r e d  t o  b a l a n c e  
t h e  v o l t a g e s  a t  t h e  i n p u t  p i n s  o f  U1206A.  



B. 2 5 0 - 3 5 0  MHz OSCILLATOR 

The o s c i l l a t o r  o p e r a t i n g  v o l t a g e  i s  a p p l i e d  t h r o u g h  RF c h o k e  
L 1 2 1 2  t o  FETs 4 1 2 0 7  a n d  4 1 2 0 9 .  V a r a c t o r  CR1202 a n d  i n d u c t o r  
L 1 2 1 1  f o r m  a  t a n k  c i r c u i t .  The  t u n i n g  v o l t a g e  f r o m  t h e  p h a s e  
l o c k  i n t e g r a t o r  U1203B, i s o l a t e d  t h r o u g h  R1246  a n d  L 1 2 1 5 ,  
e s t a b l  i s h e s  t h e  f r e q u e n c y  o f  t h e  o s c i l l a t o r .  D i o d e  CR1204, 
i n s t a l l e d  b e t w e e n  t h e  s o u r c e  a n d  t h e  g a t e  o f  t h e  t w o  p a r a l l e l  
FETs,  p r o v i d e s  AGC f o r  t h e  o s c i l l a t o r .  T h e  o u t p u t  s i g n a l  
p a s s e s  t h r o u g h  RF c h o k e  L1210 ,  and  i s  c o u p l e d  by C1258 t o  t h e  
b a s e  o f  41206 .  41206 ampl  i f i e s  t h e  s i g n a l  t o  a p p r o x i m a t e l y  
+7 dBm, t h e n  C1257 c o u p l e s  t h e  s i g n a l  t o  t h e  LO p o r t  of  
MXR1202. 

C. 210 MHz OSCILLATOR 

The o s c i l l a t o r  o p e r a t i n g  p o w e r  of + 1 1  VDC i s  s u p p l  i e d  t h r o u g h  
R1222.  V a r i a b l e  RF c h o k e  L 1 2 0 9  t u n e s  FET 41208  t o  2 1 0  MHz. 
The  m o d u l a t e d  FM a u d i o  s i g n a l  f r o m  t h e  10.7 MHz Gen/Rec  
M o d u l e  i s  a p p l  i e d  t o  v a r a c t o r  CR1201 t o  m o d u l  a t e  t h e  f r e -  
q u e n c y  o f  t h e  o s c i l l a t o r .  D i o d e  CR1203, b e t w e e n  t h e  s o u r c e  
a n d  t h e  d r a i n  o f  Q1208,  p r o v i d e s  A G C  f o r  t h e  o s c i l l a t o r .  R F  
c h o k e  L 1 2 0 8  p r o v i  des  c i r c u i t  i s 0 1  a t i  on, and  L1207 ,  L 1 2 1 3 ,  
C1242, C1243 a n d  C1276 f o r m  a  l o w  p a s s  f i l t e r .  R 1 2 2 8  a n d  
R1229  f o r m  an i m p e d a n c e  m a t c h i n g  p a d  f o r  t h e  RF p o r t  o f  
MXR1202. 

D. OFFSET M I X E R  AND F I L T E R  

M i x e r  MXR1202 c o m b i n e s  t h e  f r e q u e n c i e s  f r o m  t h e  210  MHz V C O  
and  t h e  2 5 0 - 3 5 0  MHz V C O .  The  c o m b i n e d  s i g n a l  i s  t h e n  
f i l t e r e d  b y  a  1 5 0  MHz l o w  pass  f i l t e r  t o  pass  o n l y  t h e  d i f -  
f e r e n c e  f r e q u e n c y  o f  40 -140  MHz. T h e  f i l t e r  c o n s i s t s  o f  
L 1 2 0 5 ,  L1206 ,  L1214 ,  C1250, C1251, C1252 a n d  C1277.  F r o m  t h e  
m i x e r ,  t h e  s i g n a l  i s  a p p l i e d  t o  t h e  p h a s e  l o c k  c i r c u i t  a n d  
t h e  d u p l e x  m i x e r  c i r c u i t .  

E .  PHASE LOCK C IRCUIT  

The 4 0 - 1 4 0  MHz s i g n a l  f r o m  t h e  o f f s e t  m i x e r  and  f i l t e r  i s  
c o u p 1  e d  t h r o u g h  C1249 t o  t r a n s i s t o r  41204 .  The  ampl i f  i e d  
s i g n a l  i s  c o u p l e d  t h r o u g h  C1248 t o  d u a l  m o d u l u s  p r e s c a l e r  
U1201.  As  l o n g  a s  p i n  1 i s  l o w ,  U1201 d i v i d e s  by  65 ;  when 
t h e  c o n t r o l  l i n e  f r o m  U1202 p i n  8 t o  U1201  p i n  1 i s  h i g h ,  
U 1 2 0 1  d i v i d e s  b y  6 4 .  The  o u t p u t  f r e q u e n c y  f r o m  U1201  i s  
a p p l i e d  t o  t h e  f r e q u e n c y  i n p u t  p i n  o f  U1202.  



U1202 i s  a  s e r i a l  i n p u t  PLL  f r e q u e n c y  s y n t h e s i z e r  t h a t  
d i v i d e s  t h e  i n p u t  f r e q u e n c y  b y  a  p rog rammed  number f r o m  t h e  
p r o c e s s o r ,  c o m p a r e s  t h e  r e s u l t  w i t h  t h e  2 0  kHz  r e f e r e n c e  f r o m  
t h e  D i g i t a l  M o d u l e ,  and  p r o d u c e s  t w o  V C O  s t e e r i n g  v o l t a g e s .  
When t h e  o f f s e t  s i g n a l  i s  a t  t h e  s e l e c t e d  f r e q u e n c y ,  b o t h  
c o n t r o l  v o l t a g e s  f r o m  p i n s  3  a n d  4  o f  U1202,  a r e  h i g h .  One 
p i n  w i l l  be l o w ,  d e p e n d i n g  upon  p h a s e  r e l a t i o n s h i p ,  when t h e  
o f f s e t  f r e q u e n c y  i s  n o t  p h a s e - l o c k e d  t o  t h e  r e f e r e n c e  
f r e q u e n c y .  

B o t h  c o n t r o l  v o l t a g e s  f r o m  U1202 a r e  a p p l i e d  t o  an i n t e g r a t o r  
c o n s i s t i n g  o f  op amp U1203B a n d  a s s o c i a t e d  componen ts .  R 1 2 1 6  
w i t h  C1228,  a n d  R1217 w i t h  C1227 a r e  d i f f e r e n t i a t i n g  c i r c u i t s  
t o  s h a p e  t h e  s q u a r e  wave c o n t r o l  s i g n a l s  i n t o  b a s i c a l l y  
s a w t o o t h  waves .  R1220,  C1229 a n d  C1264 f r o m  t h e  o u t p u t  o f  
U1203B t o  p i n  6, and  R1221, C1226 a n d  C1274 f r o m  p i n  5  t o  
g r o u n d ,  s l o w  t h e  p h a s e  l o c k  r e s p o n s e  s u f f i c i e n t l y  t o  p r e v e n t  
c a n c e l l a t i o n  o f  FM a p p l i e d  t o  t h e  2 1 0  MHz o s c i l l a t o r .  T h e  
o u t p u t  o f  t h e  p h a s e  l o c k  c i r c u i t  a t  p i n  7  o f  U1203B i s  
a p p l i e d  t o  t h e  t u n i n g  c i r c u i t  o f  t h e  2 5 0 - 3 5 0  MHz o s c i l l a t o r .  

F .  DUPLEX M I X E R  CIRCUIT 

The 4 0 - 1 4 0  MHz o f f s e t  s i g n a l ,  r e c e i v e d  f r o m  t h e  o f f s e t  m i x e r  
and  f i l t e r ,  i s  a m p l i f i e d  b y  Q 1 2 0 5 .  The  o u t p u t  l e v e l  i s  t h e n  
c a l i b r a t e d  b y  t r i m p o t  R1230 a n d  a p p l  i e d  t o  t h e  I F  p o r t  of  
MXR1201. The  9 0 - 1 0 8 8  MHz s i g n a l  f r o m  t h e  H i g h  L o o p  i s  
a m p l i f i e d  b y  o p  amps U1204 a n d  U1205 a n d  t r a n s i s t o r  Q1203 ,  
and  a p p l  i e d  t o  t h e  LO p o r t  o f  MXR1201. Power  f o r  t h e  a m p l i -  
f i e r s  i s  s u p p l  i e d  by  4 1 2 0 1  when DUPLEX i s  s e l e c t e d  on  t h e  
M O D E  C o n t r o l .  T h e  o u t p u t  f r o m  t h e  RF p o r t  o f  MXR1201 i s  
a t t e n u a t e d  t o  - 3 0  dBm f o r  t h e  O u t p u t  A m p l i f i e r  by 
R1209,  R1210,  R1213,  and  t o  - 6 0  dBm f o r  t h e  DUPLEX C o n n e c t o r  
by  R1208,  R1209 ,  R1211,  R1212 a n d  R1214.  
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An AGC c i r c u i t  s a m p l e s  t h e  AM a u d i o  l e v e l  r e c e i v e d  f r o m  t h e  10.7 MHz 
G e n / R e c  Modu le .  I t  p r o d u c e s  t h e  c o n t r o l  v o l t a g e  f o r  t h e  A G C  amp1 if i e r s  
i n  t h e  10.7 MHz Gen/Rec  M o d u l e  a n d  s u p p l  i e s  t h e  c o m p a r a t i v e  s i g n a l  t o  
b r e a k  s q u e l c h .  E i t h e r  FM o r  AM a u d i o ,  as s e l e c t e d  by  t h e  M O D E  C o n t r o l ,  
pa -sses  t h r o u g h  t h e  s q u e l c h  g a t e m u l t i p l e x e r  t o  t h r e e  l o w  pass  f i l t e r s  
( 8 0  kHz ,  8 kHz a n d  250  H z ) ,  t h e n  t o  f i l t e r  s e l e c t  m u l t i p l e x e r s .  

One m u l t i p l e x e r  s e l e c t s  e i t h e r  t h e  80 kHz  o r  8 kHz  f i l t e r  f o r  s i g n a l  
r o u t i n g .  The s i g n a l  t h e n  p a s s e s  t h r o u g h  a  r a n g e  s e l e c t  c i r c u i t  t o  t h e  
m e t e r  f u n c t i o n  c i r c u i t .  The  r a n g e  s e l e c t  a n d  m e t e r  f u n c t i o n  c i r c u i t s  
a r e  c o n t r o l l e d  by  t h e  METER C o n t r o l .  The  s i g n a l  i s  t h e n  s u p p l i e d  t o  t h e  
M o d u l a t i o n  M e t e r  a n d  t h e  D i g i t a l  D i s p l a y .  



The s e c o n d  m u l t i p l e x e r  s e l e c t s  e i t h e r -  t h e  8 k H z  o r  250  Hz f i l t e r  o u t p u t ,  '1 
w h i c h  i s  f e d  t o  t h e  a u d i o l s i n a d  s w i t c h i n g  c i r c u i t  on t h e  G e n e r a t e  A u d i o  
M o d u l e .  When e i t h e r  SINAD o r  D I S T  i s  s e l e c t e d  on  t h e  METER C o n t r o l ,  a n y  
s i g n a l  a p p l i e d  t h r o u g h  t h e  EXT MODISINAD C o n n e c t o r  i s  s w i t c h e d  i n t o  t h e  
a u d i o  c i r c u i t ,  d i s c o n n e c t i n g  t h e  i n t e r n a l  a u d i o  s i g n a l .  The  s e l e c t e d  
s i g n a l  i s  t h e n  r e t u r n e d  t o  t h e  R e c e i v e  A u d i o  M o d u l e .  An AGC c i r c u i t  
c o n t r o l s  t h e  s i g n a l  l e v e l  and  f e e d s  i n t o  t h e  D i g i t a l  M o d u l e  f o r  f r e -  
q u e n c y  c o u n t i n g ,  and  t o  t h e  S I N A D I D i s t o r t i o n  c i r c u i t .  The  s i g n a l  i s  
t h e n  c o u p l e d  t h r o u g h  t h e  m e t e r  f u n c t i o n  c i r c u i t  f o r  d i s p l  a y  o n  t h e  
M o d u l a t i o n  M e t e r  and  on t h e  D i g i t a l  D i s p l a y .  

The DC s i g n a l  f r o m  t h e  O u t p u t  A m p l i f i e r ,  i s  a p p l i e d  t o  a  p o w e r  m o n i t o r  
c i r c u i t .  When t h e  s i g n a l  e x c e e d s  a  t h r e s h o l d ,  t h e  p o w e r  m o n i t o r  s e n d s  a  
s i g n a l  t o  t h e  o p e r a t i n g  mode c i r c u i t  i n  t h e  G e n e r a t e  A u d i o  M o d u l e .  T h e  
p o w e r  m o n i t o r  a l s o  a p p l i e s  t h e  s i g n a l  t o  t h e  m e t e r  f u n c t i o n  c i r c u i t .  
When t h e  METER C o n t r o l  i s  s e t  f o r  a v e r a g e  p o w e r  r e a d i n g s ,  t h e  o u t p u t  o f  
t h e  m e t e r  f u n c t i o n  c i r c u i t  i s  r o u t e d  t h r o u g h  an a v e r a g i n g  c i r c u i t ,  t h e n  
a p p l i e d  t o  t h e  M o d u l a t i o n  M e t e r  a n d  D i g i t a l  D i s p l a y ;  when peak p o w e r  i s  
s e l  e c t e d ,  t h e  a v e r a g i n g  c i r c u i t  i s  b y p a s s e d .  
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r\ .  SIGNAL CONTROL CIRCUIT 

The A M  a u d i o  s i g n a l  r e c e i v e d  f r o m  t h e  10.7 MHz G e n I R e c  M o d u l e  
r e p r e s e n t s  t h e  c a r r i e r  arnpl i t u d e  f o r  FM, c a r r i e r  arnpl i t u d e  
p l  us a u d i o  m o d u l  a t i o n  f o r  A M ,  a n d  g e n e r a t o r  V C O  amp1 i t u d e  
p l u s  a u d i o  m o d u l a t i o n  f o r  SSB. T h i s  s i g n a l  i s  a p p l i e d  
t h r o u g h  R3302 t o  o p  amp U3302A,  whose r e f e r e n c e  l e v e l  i s  s e t  
a t  a p p r o x i m a t e l y  1.8 V D C  b y  R3305 a n d  R3307.  When SSB i s  
s e l  e c t e d ,  mu1 t i  p l  e x e r  U3301B c o u p l  es  R3306  a n d  CR3301 i n  
p a r a 1  1  e l  w i t h  R3302.  When AM o r  SSB i s  s e l  e c t e d ,  mu1 t i  p l  e x e r  
U3301C c o u p l e s  C3304 i n  p a r a l l e l  w i t h  C3301.  Thus ,  t h e  s l e w  
r a t e  f o r  U3302A  i s  s e t  by R3302 a n d  C3301  f o r  FM, R3302,  
C3301 a n d  C3304 f o r  AM, and  R3302,  R3306,  C3301 a n d  C3304 f o r  
S S B .  T h i s  a l l o w s  U3302A t o  r e s p o n d  t o  t h e  c a r r i e r  a m p l i t u d e  
b u t  n o t  t o  a u d i o  m o d u l a t i o n .  

I f  t h e  ampl i t u d e  o f  t h e  s i g n a l  r e a c h i n g  U3302A i s  be1 ow t h e  
r e f e r e n c e  l e v e l ,  t h e  o u t p u t  i s  a  p o s i t i v e  h i g h ,  w h i c h  i s  
a p p l i e d  t o  t h e  AGC a m p l i f i e r s  i n  t h e  10.7 MHz Gen/Rec M o d u l e ,  
f o r  maximum a m p l i f i c a t i o n  o f  t h e  RF s i g n a l .  T h i s  r e s u l t s  i n  
an i n c r e a s e d  1  e v e l  t o  U3302A.  When t h e  s i g n a l  e q u a l s  t h e  
r e f e r e n c e  1  e v e l  , t h e  o u t p u t  becomes n e g a t i v e ,  r e d u c i  ng t h e  
a m p l i f i c a t i o n  by  t h e  AGC a m p l i f i e r s .  The  s t r o n g e r  t h e  
r e c e i v e d  RF, t h e  l e s s  ampl i f  i c a t i o n  i s  r e q u i r e d ,  t h u s  t h e  
m o r e  n e g a t i v e  t h e  o u t p u t  o f  U3302A becomes.  A G C  a m p l i f i c a -  
t i o n  i s  now a t  i t s  m in imum.  

CR3302 a l l o w s  t h e  n e g a t i v e  o u t p u t  o f  U3302A t o  be a p p l i e d  t o  
op amp U3303A,  w h i c h  b u f f e r s  and  i n v e r t s  t h e  s i g n a l .  T h e  
o u t p u t  o f  U3303A  goes  t o  m e t e r  f u n c t i o n  mu1 t i p 1  e x e r  U 3 3 1 3  a n d  
t o  op amp U3302B .  The  r e f e r e n c e  v o l t a g e  f o r  U3302B i s  s e t  b y  
t h e  SQUELCH C o n t r o l .  When t h e  a p p l  i e d  s i g n a l  1  e v e l  e x c e e d s  
t h e  r e f e r e n c e ,  U3302B s u p p l i e s  a  h i g h  w h i c h  e n a b l e s  
m u l t i p l e x e r  U3322B  a n d  i s  a l s o  r o u t e d  t o  t h e  D i g i t a l  M o d u l e .  

The FM a n d  AM a u d i o  s i g n a l s  a r e  a p p l i e d  t h r o u g h  t r i m p o t s  
R3383 a n d  R3379  r e s p e c t i v e l y  t o  m u l t i p l e x e r  U3301A.  T h e  
c o n t r o l  v o l t a g e  t o  U3301A i s  h i g h  when AM o r  SSB i s  s e l e c t e d  
o n  t h e  MODE C o n t r o l .  The  s e l e c t e d  a u d i o  s i g n a l  i s  t h e n -  
c o u p l  e d  t h r o u g h  U3322B,  when s q u e l c h  i s  b r o k e n ,  t o  b u f f e r  
U3318B.  F r o m  U3318B,  t h e  s i g n a l  i s  a p p l i e d  t o  t h r e e  l o w  p a s s  
f i l t e r s .  



B. LOW PASS FILTERS 

The t h r e e  l o w  p a s s  f i l t e r s  a r e  i d e n t i c a l  e x c e p t  f o r  R - C  
v a l u e s .  The  l o w  p a s s  f i l t e r s  a r e  t w o - s t a g e  R - C  c i r c u i t s  w i t h  
b u f f e r i n g  f o l l o w i n g  e a c h  s t a g e  t o  p r o v i d e  i s o l a t i o n .  T h e  80  
kHz  f i l t e r  c o n s i s t s  o f  r e s i s t o r s  R3385 t h r o u g h  R3388,  c a p a -  
c i t o r s  C3315  t h r o u g h  C3318, and  o p  amps U3319A and  U3319B.  
The  o u t p u t  f r o m  U3319A i s  a p p l  i e d  t o  mu1 t i p l  e x e r  U3322C.  
R e s i s t o r s  R3389  t h r o u g h  R3392, c a p a c i t o r s  C3319 t h r o u g h  C3322  
a n d  o p  amps U3320A a n d  U3320B f o r m  t h e  8  kHz  f i l t e r .  I t s  
o u t p u t  i s  a p p l i e d  t o  U3322A a n d  U3322C. The  250 Hz f i l t e r  
u s e s  r e s i s t o r s  R3393 t h r o u g h  R3396,  c a p a c i t o r s  C3323 t h r o u g h  
C3326  a n d  o p  amps U3321A and  U3321B.  The  o u t p u t  f r o m  U 3 3 2 1 A  
i s  a p p l  i e d  t o  U3322A.  

The s i g n a l  f r o m  U3322A i s  r o u t e d  t o  t h e  G e n e r a t e  A u d i o  
M o d u l e .  When a  f r e q u e n c y  o f  409.6 Hz o r  l e s s  i s  s e l e c t e d  on  
t h e  V a r i a b l e  T o n e  G e n e r a t o r ,  U3322A s w i t c h e s  t o  t h e  250  Hz 
f i l t e r .  The  s i g n a l  f r o m  U3320  i s  c o u p l e d  t h r o u g h  U3322C t o  
b u f f e r  U3318A.  When FM WIDE i s  s e l e c t e d ,  t h e  s i g n a l  f r o m  t h e  
80 kHz  f i l t e r  U3319A i s  s e l e c t e d  by  U3322C.  

C.  RANGE SELECT CIRCUIT 

The a u d i o  s i g n a l  f r o m  t h e  l o w  p a s s  f i l t e r  s e l e c t e d  by  
m u l t i p l e x e r  U3322C i s  b u f f e r e d  by  o p  amp U3318A.  F r o m  - 
U3318A,  t h e  s i g n a l  goes  t h r o u g h  t h e  VOLUME C o n t r o l  t o  t h e  
s p e a k e r  amp1 i f i e r  i n  t h e  G e n e r a t e  A u d i o  M o d u l e ;  t h r o u g h  R 3 3 9 8  
t o  t h e  DEMOD C o n n e c t o r ;  t h r o u g h  R3399  t o  r a n g e  s e l e c t  
mu1 t i p l  e x e r  U 3 3 1 6  f o r  t h e  2kHz/X10% r a n g e ;  a n d  t h r o u g h  a  
v o l  t a g e  d i  v i  d e r  c o n s i s t i n g  o f  R3400,  R3401,  R3404  a n d  R3432  
f o r  a d d i t i o n a l  r a n g e s .  The  6  kHz /6O% r a n g e  t a p s  b e t w e e n  
R3400  a n d  R 3 4 0 1  a n d  goes  d i r e c t l y  t o  U3316 .  F o r  20kHz/X10%,  
t h e  s i g n a l  i s  t a p p e d  b e t w e e n  R3401  a n d  R3404, and  goes  t o  
mu1 t i  p l  e x e r  U3324C.  The  6kHz /X10% r a n g e  t a p s  b e t w e e n  R 3 3 1 0 4  
a n d  R33132,  and  a1  s o  goes t o  U3324C. U3324C n o r m a l l y  c o u p l e s  
t h e  20kHz /X10% l e v e l  t o  U3316;  h o w e v e r ,  when t h e  6kHz /X10% 
p o s i t i o n  i s  s e l e c t e d  o n  t h e  METER C o n t r o l ,  a  c o r r e s p o n d i n g  
h i g h  command s i g n a l  e n a b l e s  U3324C t o  s e l e c t  t h e  6kHz /X10% 
1  e v e 1  . 
The o u t p u t  o f  U 3 3 1 6  i s  c o u p l e d  t h r o u g h  b u f f e r  U3314A t o  a  
peak  d e t e c t o r  c o n s i s t i n g  o f  d u a l  op amp U3315A a n d  U3315B a n d  
a s s o c i a t e d  c o m p o n e n t s .  The  o u t p u t  f r o m  U3315B i s  a  n e g a t i v e  
DC v o l t a g e  e q u a l  t o  t h e  peak  v o l t a g e  o f  t h e  s e l e c t e d  t e s t  
s i g n a l ,  w h i c h  i s  a p p l i e d  t o  t h e  i n v e r t i n g  s i d e  o f  op amp 
U3323B.  



U 3 3 1 0 ,  R 3 3 6 8  t h r u  R 3 3 7 1  a n d  R 3 4 2 1  t h r u  R 3 4 2 4  make u p  a  s e l e c -  
t a b 1  e  v o l t a g e  d i v i d e r  f o r  z e r o  r e f e r e n c k  l e v e l s  d u r i n g  m o d u -  
l a t i o n  m e a s u r e m e n t s .  U 3 3 1 0  s e l e c t s  o n e  o f  f o u r  p o t s  ( R 3 3 6 8  
t h r u  R 3 3 7 1 )  t o  s u p p l y  t h e  v o l t a g e  d i v i d e r  ( R 3 4 2 1  t h r u  R 3 4 2 4 ) .  
U 3 3 1 7  s e l e c t s  t h e  a p p r o p r i a t e  v o l t a g e  f o r  t h e  d e s i r e d  m o d u l a -  
t i o n  r a n g e .  T h e  s e l e c t e d  l e v e l  i s  t h e n  a p p l i e d  t o  t h e  n o n -  
i n v e r t i n g  i n p u t  o f  U 3 3 2 3 B .  T h e  o u t p u t  o f  U3323B,  t h e n ,  i s  a  
p o s i t i v e  DC l e v e l  p r o p o r t i o n e d ,  a t  s e l e c t e d  r a t i o s ,  t o  t h e  
a u d i o  s i  g n a l  l e v e l  r e c e i v e d  a t  t h e  R e c e i v e  A u d i o  M o d u l e .  

D. AGC C I R C U I T  

The s i g n a l  f r o m  t h e  a u d i o / S I N A D  s w i t c h i n g  c i r c u i t  i n  t h e  
G e n e r a t e  A u d i o  M o d u l e  i s  AC c o u p l e d  b y  C 3 3 2 9 ,  t h r o u g h  o p t 0  
i s o l a t o r  U 3 3 0 4  t o  o p  amp U 3 3 0 5 A .  T h e  o u t p u t  o f  U 3 3 0 5 A  g o e s  
t h r e e  p l a c e s :  t o  t h e  s i n a d / d i s t o r t i o n  c i r c u i t ;  t o  o p  amp 
U3.308 w h e r e  i t  i s  amp1 i f i e d ,  i n v e r t e d  a n d  r o u t e d  t o  t h e  a u d i o  
c o u n t e r  i n  t h e  D i g i t a l  M o d u l e ;  a n d  t h r o u g h  C 3 3 1 0  t o  o p  amp 
U3309A.  

Op amps U 3 3 0 9 A  a n d  U 3 3 0 9 B ,  w i t h  a s s o c i a t e d  c o m p o n e n t s ,  f o r m  a  
p e a k  d e t e c t o r .  T h e  s i g n a l  i s  a p p l i e d  t o  t h e  i n v e r t i n g  i n p u t  
o f  U 3 3 0 9 A .  CR3307  c o u p l e s  t h e  p o s i t i v e  c o m p o n e n t  t o  t h e  n o n -  
i n v e r t i n g  i n p u t  o f  U 3 3 0 9 B ,  a n d  C R 3 3 0 8  c o u p 1  e s  t h e  n e g a t i v e  
c o m p o n e n t  t o  t h e  i n v e r t i n g  i n p u t .  T h e  o u t p u t  f r o m  U 3 3 0 9 B  i s  
a  p o s i t i v e  DC v o l t a g e  e q u a l  t o  t h e  p e a k  v o l t a g e  o f  t h e  i n p u t  
s i g n a l  . 
R 3 3 2 6  a p p l i e s  - 1 2  VDC t o  t h e  i n v e r t i n g  i n p u t  o f  o p  amp 
U 3 3 0 5 B ,  w h o s e  p o s i t i v e  o u t p u t  i s  a p p l i e d  t o  t h e  s i n a d /  
d i s t o r t i o n  c i r c u i t  a n d  t o  t h e  LED i n  o p t o - i s o l a t o r  U 3 3 0 4 .  As 
t h e  LED i n c r e a s e s  i n  b r i l l i a n c e ,  t h e  r e s i s t a n c e  i n  U 3 3 0 4  
d e c r e a s e s ,  d e c r e a s i n g  a t t e n u a t i o n  o f  t h e  t e s t  s i g n a l  , a n d  
r e s u l t i n g  i n  g r e a t e r  g a i n  t h r o u g h  U 3 3 0 5 A .  The  p o s i t i v e  DC 
l e v e l  f r o m  U 3 3 0 9 B  i s  summed w i t h  t h e  - 1 2  VDC a t  R3326 ,  
r e d u c i n g  t h e  n e g a t i v e  D C  l e v e l  a p p l i e d  t o  U3305B.  U 3 3 0 5 B  
o u t p u t  d e c r e a s e s ,  r e d u c i n g  t h e  b r i l l  i a n c e  o f  t h e  LED i n  
U 3 3 0 4 ,  w h i c h  i n  t u r n  i n c r e a s e s  i t s  r e s i s t a n c e ,  u l t i m a t e l y  
d e c r e a s i n g  t h e  g a i n  a t  U 3 3 0 5 A .  C 3 3 0 5  e s t a b l i s h e s  t h e  s l e w  
r a t e  o f  U 3 3 0 5 B ,  w h i l e  CR3306  l i m i t s  i t s  o u t p u t  t o  0 .6  VDC i n  
t h e  e v e n t  t h e  t e s t  s i g n a l  l e v e l  e x c e e d s  t h e  A G C  c o n t r o l 1  a b l  e  
1  e v e 1  . 



E. SINADIDISTORTION CIRCUIT 

The s i g n a l  r e c e i v e d  f r o m  op amp U3305A p a s s e s  t h r o u g h  an R C  
n o t c h  f i l t e r  c o n s i s t i n g  o f  C3306, C3307, C3327, C3328, R3317, 
R3319,  R3321,  R3322, R3323, t r i m p o t s  R3318 a n d  R3320, and 
b u f f e r  op amp U3306.  The f i l t e r  i s  t u n e d  t o  r e j e c t  o n l y  a  
f r e q u e n c y  o f  1 0 0 0  Hz ( + I  Hz a t  - 5 0  d B ) .  F r o m  U3306B, t h e  
s i g n a l  i s  r o u t e d  t o  t h e  O s c i l l o s c o p e  f o r  v i d e o  p r e s e n t a t i o n ,  
and t o  a  peak  d e t e c t o r  f o r  m e t e r  d i s p l a y .  The peak d e t e c t o r  
c o n s i s t s  o f  op amps U3307A and U3307B a n d  a s s o c i a t e d  com- 
p o n e n t s .  The  s i g n a l  e n t e r s  t h e  i n v e r t i n g  i n p u t  o f  U3307A.  
T h e  p o s i t i v e  componen t  o f  i t s  o u t p u t  i s  c o u p l e d  t h r o u g h  
CR3310 t o  t h e  n o n - i n v e r t i n g  i n p u t  U3307A and  t h e  n e g a t i v e  
component  i s  c o u p l e d  t h r o u g h  CR3311 t o  t h e  i n v e r t i n g  i n p u t .  
The  o u t p u t  o f  U3307B, a  p o s i t i v e  D C  v o l t a g e  p r o p o r t i o n a l  t o  
t h e  s i g n a l  l e v e l  f r o m  t h e  n o t c h  f i l t e r ,  i s  c a l i b r a t e d  by  
t r i m p o t  R3350.  I t  i s  t h e n  a p p l  i e d  t o  t h e  l o w - e n a b l e d  i n p u t  
o f  m u l t i p l e x e r  U3324A and t h r o u g h  o p  amp U3323A f o r  i n p u t  o f  
U3324A. F r o m  U3324A, t h e  s i g n a l  i s  a p p l  i e d  t o  m u l t i p l e x e r  
U3313. 

The i n p u t  t o  t h e  s i n a d l d i s t o r t i o n  c i r c u i t  f r o m  op amp U3305A 
i s  a p p l i e d  t o  t h e  n o n - i n v e r t i n g  i n p u t  o f  c o m p a r a t o r  op amp 
U3306A, whose r e f e r e n c e  v o l  t a g e  i s  s u p p l  i e d  t h r o u g h  v o l  t a g e  
d i v i d e r  r e s i s t o r s  R3342 and  R3343.  I f  t h e  t e s t  s i g n a l  l e v e l  
a t  o p t o - i s o l a t o r  U3304 i s  i n s u f f i c i e n t  t o  r e d u c e  t h e  o u t p u t  
o f  U3305B t o  a p p r o x i m a t e l y  9 v o l t s  o r  l e s s ,  U3306A c o m b i n e s  a  
h i g h  p o s i t i v e  D C  l e v e l  w i t h  t h e  o u t p u t  o f  t h e  peak  d e t e c t o r  
t o  peg t h e  m e t e r .  

F .  POWER MONITOR 

The D C  v o l t a g e  f r o m  t h e  p o w e r ' d e t e c t o r  i n  t h e  O u t p u t  
A m p l i f i e r  i s  a p p l i e d  t o  op amp U3312. When n o  s i g n a l  i s  p r e -  
s e n t  f r o m  t h e  O u t p u t  Amp1 i f  i e r ,  R3345 a p p l i e s  a  n e g a t i v e  b i a s  
t o  U3312B.  The  n e g a t i v e  r e f e r e n c e  v o l t a g e  f r o m  R3355 i s  
a p p l i e d  t o  t h e  i n v e r t i n g  i n p u t  o f ' U 3 3 1 2 B ,  w i t h  t r i m p o t  R3354 
u s e d  t o  c a l i b r a t e  t h e  h y s t e r e s i s .  CR3313 l i m i t s  t h e  o u t p u t  
t o  a  p o s i t i v e  l e v e l .  The o u t p u t  f r o m  U3312B i s  f e d  t h e  
o p e r a t i n g  mode c i r c u i t  i n  t h e  G e n e r a t e  A u d i o  M o d u l e ,  and t h e  
power  m o n i t o r i n g  c i r c u i t s  i n  t h e  R e c e i v e  A u d i o  M o d u l e .  
R3360, R 3 3 6 1  a n d  t r i m p o t  R3362 f u r n i s h  t h e  150W power  r a n g e  
t o  m u l t i p l e x e r  U3313.  F o r  t h e  15W power  r a n g e ,  t h e  s i g n a l  i s  
amp1 i f i e d  by o p  amp U3312A, t h e n  i s  d i v i d e d  by R3366, R3367 
a n d  t r i m p o t  R3365,  and a p p l i e d  t o  U3313.  

G. METER FUNCTION CIRCUIT 

A l l  s i g n a l s  d i s p l a y e d  o n  t h e  M o d u l a t i o n  M e t e r  a r e  r o u t e d  t o  
m u l t i p l e x e r  U3313.  The o u t p u t  o f  U3313  i s  t h e n  a p p l i e d  
d i r e c t l y  t o  t h e  l o w - e n a b l e d  p i n  o f  m u l t i p l e x e r  U3324B a n d  
t h r o u g h  an a v e r a g i n g  c i r c u i t ,  c o n s i s t i n g  o f  op amp U3311 a n d  % 
a s s o c i a t e d  componen ts ,  t o  t h e  h i  g h - e n a b l  e d  p o i n t  o f  U3324B.  
From U33248,  t h e  s i g n a l  i s  b u f f e r e d  by o p  amp U3314B, t h e n  
goes t o  t h e  M o d u l a t i o n  M e t e r  and  t o  t h e  D V M  1 1 0  P C  B o a r d .  



P 2 - 4 - 2 0  ANALYZER RF MODULE (FM/AM-1200s ONLY) 

T h e  I F  s i g n a l  r e c e i v e d  f r o m  t h e  I F  m o d u l e  p a s s e s  t h r o u g h  a  bandpass  
f i l t e r ,  i s  m i x e d  w i t h  t h e  o u t p u t  of a  sweep o s c i l l a t o r ,  and i s  a g a i n  
f i l t e r e d  t o  22.3 M H z .  B e t w e e n  sweeps,  t h e  o s c i l l a t o r  o u t p u t  i s  m i x e d  
w i t h  t h e  o u t p u t  f r e q u e n c y  o f  t h e  Low L o o p  M o d u l e ,  and t h e  d i f f e r e n c e  
f r e q u e n c y  i s  phase  l o c k e d  t o  a  1 MHz r e f e r e n c e  f r o m  t h e  F r e q u e n c y  
S t a n d a r d .  T h i s  e s t a b l i s h e s  a  c e n t e r  f r e q u e n c y  f o r  t h e  sweep w h i c h  
c h a n g e s  a c c o r d i n g  t o  t h e  Low L o o p  F r e q u e n c y .  The sweep c o n t r o l  v o l t a g e  
t h e n  c a u s e s  t h e  o s c i l l a t o r  t o  sweep f r o m  b e l o w  t o  above i t s  c e n t e r  f r e -  
q u e n c y .  An o n b o a r d  s u b r e g u l a t o r  c i r c u i t  p r o v i d e s  +11 V, -11 V a n d  
+6.9 V. 
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F i g u r e  2 - 2 5  A n a l y z e r  RF M o d u l e  B l o c k  D i a g r a m  

A.  SUBREGULATOR CIRCUIT 

The + 1 1 V  s u b r e g u l  a t o r  c o n s i s t s  o f  e m i t t e r - f o l l  ower  4407 ,  o p  
amp U406, +6.9 V r e f e r e n c e  z e n e r  d i o d e  CR406, and a  v o l t a g e  
d i v i d e r  u s i n g  R441, R442 and t r i m p o t  R443 t o  s a m p l e  t h e  
c o l l e c t o r  v o l t a g e  o f  4407 f o r  c o m p a r i s o n  t o  t h e  r e f e r e n c e .  

The - l l V  s u b r e g u l a t o r ,  w h i c h  i s  s i m i l a r  t o  t h e  +11V s u b r e g u -  
l a t o r ,  c o n s i s t s  o f  op amp U407, e m i t t e r - f o l l o w e r  4408  a n d  a  
v o l t a g e  d i v i d e r  u s i n g  R439, R440 and  t r i m p o t  R451. U407 u s e s  
+ 1 1  V as  a  r e f e r e n c e ,  and t h e  s u p p l y  i s  -12V. 

Z e n e r  d i o d e  CR401 and r e s i s t o r  R410 r e d u c e  t h e  r e g u l a t e d  +11V 
t o  +6.9V f o r  t h e  sweep o s c i l l a t o r  and  p h a s e - l o c k  c i r c u i t s .  
Z e n e r  d i o d e  CR407 and  r e s i s t o r  R463 r e d u c e  t h e  +12V s u p p l y  t o  
+5v .  

2 - 5 5  



B. SWEEP OSCILLATOR CIRCUIT - 
FET 4403 i s  t u n e d  b y  v a r i a b l e  i n d u c t o r  L 4 1 5  a n d  v a r a c t o r  
CR402 t o  o s c i l l a t e  a t  a  c e n t e r  f r e q u e n c y  o f  1 1 0 . 3  t o  112 .3  
MHz. T h e  p h a s e  l o c k  c i r c u i t  c o n t r o l  v o l t a g e  a p p l i e d  t o  CR402 
v a r i e s  t h e  c e n t e r  f r e q u e n c y  a c c o r d i n g  t o  t h e  Low L o o p  o u t p u t  
f r e q u e n c y  when  an a n a l y z e r  b l a n k i n g  s i g n a l  i s  a p p l i e d .  When 
t h e  b l a n k i n g  s i g n a l  i s  removed,  m u l t i p l e x e r  U401C a p p l i e s  t h e  
sweep c o n t r o l  v o l t a g e  t o  t h e  t u n i n g  c i r c u i t .  T h i s  v o l t a g e ,  
w h i c h  i s  a  r a m p  s t a r t i n g  n e g a t i v e  a n d  p r o g r e s s i n g  t o  e q u a l l y  
p o s i t i v e ,  p u l l s  t h e  f r e q u e n c y  b e l o w  c e n t e r ,  t h e n  d r i v e s  i t  
e q u a l l y  a b o v e  c e n t e r .  The  n e x t  b l a n k i n g  s i g n a l  opens  t h e  
sweep c o n t r o l  1  i n e  and  s n a p s  t h e  o s c i l l a t o r  b a c k  t o  c e n t e r  
f r e q u e n c y .  The  o u t p u t  l e v e l  o f  4403 i s  c o n t r o l l e d  by  CR403. 
T h e  s i g n a l  i s  t h e n  f i l t e r e d  by L416 ,  C423 a n d  R421, c o u p l e d  
t h r o u g h  C424 a n d  C430 t o  b u f f e r s  4 4 0 4  a n d  4405 r e s p e c t i v e l y .  
F r o m  4404, t h e  s i g n a l  i s  a p p l i e d  t o  I F  M i x e r  MXR401; f r o m  
4405,  t h e  s i g n a l  i s  f u r t h e r  b u f f e r e d  by  4412 ,  t h e n  a p p l i e d  t o  
MXR402 i n  t h e  p h a s e l f r e q u e n c y  c o m p a r a t o r  c i r c u i t .  

C. PHASEIFREQUENCY COMPARATOR CIRCUIT 

MXR402 m i x e s  t h e  o u t p u t  of  t h e  sweep o s c i l l a t o r  w i t h  t h e  79 .3  
t o  77.3 MHz o u t p u t  f r o m  t h e  Low L o o p .  A  l ow  pass  f i l t e r  c o n -  
s i s t i n g  o f  L 4 1 8 ,  L 4 1 9 ,  C434, C435 a n d  C436 t h e n  p a s s e s  t h e  
d i f f e r e n c e  f r e q u e n c y  t o  a  t u n e d  a m p l i f i e r ,  4406 .  A  t a n k  c i r -  
c u i t  c o n s i s t i n g  o f  L 4 2 1  a n d  C450, t u n e s  t h e  c o l l e c t o r  a t  4 4 0 6  
t o  3 3  MHz, w h i c h  i s  t h e  d i f f e r e n c e  b e t w e e n  t h e  sweep 
o s c i l l a t o r  c e n t e r  f r e q u e n c y  o f  112 .3  t o  1 1 0 . 3  MHz a n d  t h e  Low 
L o o p  f r e q u e n c y  o f  79.3 t o  77.3 MHz. P r e s c a l e r  U402 i s  
p rog rammed  t o  d i v i d e  by  33, p r o d u c i n g  a  1 MHz o u t p u t .  T h e  1 
MHz o u t p u t  f r o m  p r e s c a l e r  U402 c l o c k s  f l i p - f l o p  U403A a n d  t h e  
1 MHz r e f e r e n c e  c l o c k s  U403B. The  c o r r e s p o n d i n g  Q o u t p u t s  o f  
t h e  f l i p - f l o p s  a r e  c o n n e c t e d  t o  p i n s  9 a n d  1 0  o f  NAND g a t e  
U404C, w i t h  t h e  g a t e  o u t p u t  f r o m  p i n  8 a p p l i e d  t o  r e s e t  b o t h  
f l i p - f l o p s .  T h e  Q o u t p u t  o f  U403A c h a r g e s  c a p a c i t o r  C443 
t h r o u g h  d i o d e  CR404. The  o u t p u t  f r o m  U403B d i s c h a r g e s  C443 
t h r o u g h  CR405. T h u s ,  i f  t h e  t w o  i n p u t  f r e q u e n c i e s  a r e  i n  
phase ,  t h e  c h a r g e  on  c a p a c i t o r  C443 s t a y s  c o n s t a n t .  H o w e v e r ,  
i f  t h e  i n p u t s  a r e  n o t  i n  phase ,  t h e  c h a r g e  on  C443 i s  a  DC 
c o r r e c t i o n  v o l t a g e  t o  p i n  4  o f  m u l t i p l e x e r  U401B.  D u r i n g  
a n a l y z e r  b l  a n k i n g ,  mu1 t i p 1  e x e r  U401B c o u p 1  es t h e  v o l t a g e  
1  e v e l  a t  C443 t o  op amp U405. U405, C444 a n d  a s s o c i a t e d  com- 
p o n e n t s  f o r m  a  s a m p l e - a n d - h o l d  i n t e g r a t o r  c i r c u i t  f o r  t u n i n g  
t h e  c e n t e r  f r e q u e n c y  o f  t h e  o s c i l l a t o r .  D u r i n g  b l a n k i n g ,  t h e  
o n l y  t u n i n g  v o l t a g e  i s  f r o m  U405, w h i c h  i s  a p p l i e d  t o  
v a r a c t o r  CR402. D u r i n g  sweep, U405 r e c e i v e s  no i n p u t  f r o m  
t h e  p h a s e  c o m p a r a t o r ,  so  C444 s t o r e s  and  h o l d s  t h e  p r e v i o u s  
l e v e l .  T h i s  a l l o w s  U405 t o  c o n t i n u e ,  d u r i n g  t h e  sweep,  t o  
f u r n i s h  t h e  same v o l t a g e  a s  d u r i n g  t h e  p r e c e d i n g  b l a n k i n g  
p e r i o d ,  c a u s i n g  CR402 t o  h o l d  t h i s  l e v e l  as t h e  c e n t e r  f r e -  
q u e n c y  1  e v e l  w h i  l e  t h e  sweep v o l  t a g e  v a r i e s  t h e  f r e q u e n c y  
d u r i n g  t h e  sweep  p e r i o d .  D u r i n g  t h e  n e x t  b l a n k i n g  p e r i o d ,  - 
U405- r e s e t s  t h e  c e n t e r  f r e q u e n c y  c o n t r o l  v o l t a g e  a n d  r e t u r n s  
t h e  o s c i l l a t o r  t o  t h a t  f r e q u e n c y ,  a n d  t h e  c h a r g e  l e v e l  of  
C444 i s  a d j u s t e d  a c c o r d i n g l y  f o r  t h e  n e x t  sweep. 



D .  I F  MIXER CIRCUIT 

I n  t h e  g e n e r a t e  mode t h e  8 9  MHz s i g n a l  f r o m  t h e  I F  M o d u l e  
e n t e r s  a t  5 4 0 6  a n d  i s  a t t e n u a t e d  by R454 t o  p r e v e n t  
o v e r d r i v i n g  t h e  a n a l y z e r  d i s p l a y .  I n  t h e  r e c e i v e  m o d e ,  +12V 
f r o m  t h e  G e n e r a t e  A u d i o  M o d u l e  t u r n s  on 4 4 0 9 ,  w h i c h  a l l o w s  
t h e  8 3 - 9 5  MHz s i g n a l  t o  b y p a s s  R454 .  I n  e i t h e r  mode ,  t h e  
s i g n a l  i s  t h e n  c o u p l e d  t o  a  4 - p o l e ,  1 2  MHz b a n d p a s s  f i l t e r ,  
c o n s i s t i n g  o f  FL401 t h r u  FL404 a n d  a s s o c i a t e d  c o m p o n e n t s .  
T h e  s i g n a l  i s  t h e n  a m p l i f i e d  by 4 4 0 1 ,  a n d  mixed w i t h  t h e  
s w e e p  o s c i l l a t o r  s i g n a l  i n  MXR401. A 2 2 . 3  MHz I F  b a n d p a s s  
f i l t e r ,  c o n s i s t i n g  o f  FL405 t h r u  FL408 a n d  a s s o c i a t e d  com- 
p o n e n t s ,  t h e n  p a s s e s  o n l y  t h e  2 2 . 3  MHz s i g n a l .  From t h e  2 2 . 3  
MHz I F  b a n d p a s s  f i l t e r ,  t h e  s i g n a l  i s  a m p l i f i e d  by 4 4 0 2 ,  t h e n  
c o u p l e d  t o  t h e  A n a l y z e r  I F  M o d u l e  t h r o u g h  5 1 .  

E .  OSCILLATOR BLANKING CIRCUIT 

Power  f o r  t h e  33  MHz o s c i l l a t o r  i n  t h e  A n a l y z e r  I F  M o d u l e  i s  
s u p p l i e d  t h r o u g h  4 4 1 0  f o r  c o n t r o l  p u r p o s e s .  When t h e  
a n a l y z e r  b l a n k i n g  s i g n a l  i s  a p p l i e d  a t  p i n  1 2  o f  5 4 0 2 ,  i t  
e n a b l e s  m u l t i p l e x e r  U401A, a p p l y i n g  +5V t o  4 4 1 1 .  T h i s  t u r n s  
'on 4 4 1 1 ,  w h i c h  p u l l s  down on t h e  b a s e  o f  4 4 1 0 ,  s h u t t i n g  o f f  
t h e  o s c i l l a t o r  p o w e r .  

* 2 - 4 - 2 1  A N A L Y Z E R  I F  M O D U L E  (FM/AM-1200s ONLY) 

T h e  A n a l y z e r  I F  M o d u l e  m i x e s  t h e  2 2 . 3  MHz s i g n a l  f r o m  t h e  A n a l y z e r  RF 
M o d u l e  w i t h  33  MHz f r o m  a  l o c a l  o s c i l l a t o r  t o  p r o d u c e  a  1 0 . 7  MHz I F .  
T h e  s i g n a l  i s  t h e n  f i l t e r e d  t o  a  3 kHz or 3 0 0  Hz b a n d w i d t h  f o r  n a r r o w  
d i s p e r s i o n  s e l e c t i o n s  b e f o r e  b e i n g  mixed  w i t h  a  9 . 5  MHz s i g n a l  f r o m  a  
s e c o n d  l o c a l  o s c i l l a t o r .  A l o w  p a s s  f i l t e r  t h e n  p a s s e s  t h e  1 . 2  MHz d i f -  
f e r e n c e  f r e q u e n c y  f o r  a m p l i f i c a t i o n  w h i c h  i s  a p p l i e d  t o  t h e  A n a l y z e r  L o g  
Amp M o d u l e .  
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A .  33  MHz OSCILLATOR 

11 

The 3 3  MHz o s c i l l a t o r  c o n t a i n s  4502,  3 3  MHz c r y s t a l  Y501  a n d  
a s s o c i a t e d  c o m p o n e n t s .  +12  v o l t s  f r o m  4 4 1 0  i n  t h e  A n a l y z e r  
RF M o d u l e  i s  a p p l i e d  t o  t h e  3 3  MHz o s c i l l a t o r .  As  Y 5 0 1  
o s c i l l a t e s  a t  i t s  r e s o n a n t  f r e q u e n c y ,  t h e  s i g n a l  i s  a m p l i f i e d  
b y  4502 .  T h e  p u l s e s  p r o d u c e d  a t  t h e  e m i t t e r  o f  Q502 a r e  
a p p l  i e d  t o  t h e  b a s e  o f  4503. 4503 t h e n  b u f f e r s  t h e  33  MHz 
f o r  MXR501. When b l a n k i n g  o c c u r s ,  t h e  o s c i l l a t o r  p o w e r  i s  
i n t e r r u p t e d ,  w h i c h  d i s a b l e s  t h e  33 MHz o s c i l l a t o r .  

B. 10.7 MHz MIXER CIRCUIT 

A 

- 

A  l o w  p a s s  f i l t e r  c o n s i s t i n g  o f  C575, C579,  and  L517,  f i l t e r s  
any  i n d u c e d  RF f r o m  t h e  V C O  i n  t h e  A n a l y z e r  RF Modu l  e  f r o m  
t h e  22 .3  MHz I F .  MXR501 t h e n  c o m b i n e s  t h e  22.3 MHz I F  w i t h  
t h e  3 3  MHz l e v e l  o s c i l l a t o r  o u t p u t  p r o d u c i n g  t h e  10 .7  MHz I F .  
T h e  10.7 MHz I F  t h e n  p a s s e s  t h r o u g h  a  4 - p o l e ,  6 0 0  kHz  b a n d -  
p a s s  f i l t e r  c o n s i s t i n g  o f  F L 5 0 1  t h r u  FL504 ,  i s  a m p l i f i e d  b y  
4501 ,  t h e n  f i l t e r e d  b y  a  s e c o n d  4 - p o l e ,  6 0 0  k H z  b a n d p a s s  
f i l t e r  c o n s i s t i n g  o f  F L 5 0 5  t h r u  F L 5 0 8 .  

C 
3 0  KHz  - - 
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7 

I )  U 
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- 
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C. BANDWIDTH F I L T E R  CIRCUIT 

When a  d i s p e r s i o n  r a n g e  o f  5 0  k H z  o r  g r e a t e r  p e r  d i v i s i o n  i s  
s e l e c t e d  o n  t h e  HORIZONTAL Sweep C o n t r o l ,  +12  V i s  a p p l i e d  t o  
f o r w a r d  b i a s  CR504 a n d  CR507, c o u p l i n g  t h e  10.7 MHz I F  f r o m  
4504  d i r e c t l y  t o  MXR502. CR505, CR506, CR508 a n d  CR509 a r e  
r e v e r s e  b i a s e d  t o  i s o l a t e  t h e  3 0 0  Hz a n d  3 kHz  f i l t e r s .  3 0  
kHz  b a n d w i d t h  f i l t e r i n g  f o r  t h e s e  d i s p e r s i o n  s e l e c t i o n s  i s  i n  
t h e  A n a l y z e r  L o g  A m p l i f i e r  M o d u l e .  

F o r  d i s p e r s i o n  s e l e c t i o n s  o f  5  kHz ,  1 0  k H z  a n d  20 k H z  p e r  
d i v i s i o n ,  + 1 2  V i s  a p p l i e d  t o  f o r w a r d  b i a s  CR506 a n d  CR508 
a n d  r e v e r s e  b i a s  CR504, CR505, CR507 a n d  CR509, d i r e c t i n g  
t h e  s i g n a l  t h r o u g h  t h e  3  k H z  f i l t e r .  T h e  t h r e e - s t a g e  f i l t e r  
c i r c u i t  c o n t a i n s  t h r e e  c r y s t a l s ,  YFL501,  YFL502 a n d  YFL503,  
e a c h  w i t h  t w o  t r i m c a p s  f o r  s i g n a l  a m p l i t u d e  a n d  shape ,  
f o l l  owed by  amp l  i f y i  n g  t r a n s i s t o r s ,  4507,  Q508  a n d  4 5 0 9 ,  
r e s p e c t i v e l y .  T r i m p o t  R543  a d j u s t s  t h e  t o t a l  g a i n  o f  t h e  
t h r e e  t r a n s i s t o r s  t o  c o m p e n s a t e  f o r  f i l t e r  l o s s e s .  

When t h e  HORIZONTAL Sweep C o n t r o l  i s  i n  t h e  1 k H z  o r  2  k H z  
p e r  d i v i s i o n  d i s p e r s i o n  p o s i t i o n ,  + 1 2  V f o r w a r d  b i a s e s  CR505 
a n d  CR509 a n d  r e v e r s e  b i a s e s  CR504, CR506, CR507 a n d  CR508 t o  
d i r e c t  t h e  s i g n a l  t h r o u g h  t h e  3 0 0  Hz f i l t e r .  T h i s  c i r c u i t  
c o n t a i n s  s i x  m a t c h e d  c r y s t a l s ,  YFL504 t h r o u g h  YFL509,  i n  
t h r e e  p a i r e d  s t a g e s .  A  f i x e d  a m p l i f i e r ,  u s i n g  Q510,  f o l l o w s  
t h e  f i r s t  s t a g e  a n d  an  a d j u s t a b l e  a m p l i f i e r ,  u s i n g  Q 5 1 1  a n d  
t r i m p o t  R559 ,  f o l l o w s  t h e  s e c o n d  s t a g e .  T o t a l  g a i n  f r o m  t h e  
a m p l i f i e r s  i s  a d j u s t e d  t o  c o m p e n s a t e  f o r  f i l t e r  l o s s e s .  

D. 9.5 MHz OSCILLATOR CIRCUIT 

Y511 i s  a  9.5 MHz c r y s t a l  w h i c h  c o n t r o l s  t h e  b a s e  v o l t a g e  o f  
4512.  The  s i g n a l  p r o d u c e d ,  i s  a m p l i f i e d  b y  4 5 1 3  a n d  c o u p l e d  
t h r o u g h  C553 t o  MXR502. 

E. 1 .2  MHz MIXER CIRCUIT 

MXR502 c o m b i n e s  t h e  10 .7  MHz I F  s i g n a l  w i t h  t h e  9.5 MHz 
s i g n a l .  A  l o w  p a s s  f i l t e r  c o n s i s t i n g  o f  C536, C544 a n d  L 5 1 2  
p a s s e s  o n l y  t h e  1 .2  MHz d i f f e r e n c e  f r e q u e n c y .  The s i g n a l  i s  
t h e n  a m p l i f i e d  b y  4 5 0 5  a n d  4 5 0 6  t o  3 0  d  a b o v e  t h e  l e v e l  
r e c e i v e d  a t  t h e  A n t e n n a  o r  T/R J a c k ,  a n d  c o u p l e d  t h r o u g h  C522  
a n d  5 5 0 3  t o  t h e  A n a l y z e r  L o g  Amp M o d u l e .  

2 - 4 - 2 2  ANALYZER LOG AMPL IF IER  MODULE (FM/AM-1200s  ONLY) 

The  1  o g a r i t h m i  c  amp l  i f  i e r  ( 1  og amp)  c o n v e r t s  t h e  n o n l  i n e a r  ampl i t u d e  o f  
t h e  s w e p t  I F  s i g n a l  i n t o  a  l i n e a r  o u t p u t  f o r  t h e  a n a l y z e r  v e r t i c a l  
d r i v e .  I n  a d d i t i o n  t o  c o n t a i n i n g  t h e  l o g  a m p l i f i e r ,  t h i s  m o d u l e  a l s o  
c o n t a i n s  t h e  3 0  kHz  b a n d p a s s  f i l t e r  due t o  s p a c e  l i m i t a t i o n s  i n  t h e  
A n a l y z e r  I F  Modu l  e. 



3 0 0  HI 
- F d  , , TEST OUT - 

F i g u r e  2 - 2 7  A n a l y z e r  L o g  Amp B l o c k  D i a g r a m  

FROM ANAL IF - - 

A.  30 kHz BANDPASS FILTER CIRCUIT 

When a n y  a n a l y z e r  d i s p e r s i o n  r a n g e  i s  s e l e c t e d  on t h e  
HORIZONTAL Sweep C o n t r o l ,  +12 V f o r w a r d  b i a s e s  CR804 a n d  
CR807 and  r e v e r s e  b i a s e s  CR805 a n d  CR806. T h i s  d i r e c t s  t h e  
1 .2  MHz I F  t h r o u g h  a  6 - p o l e ,  30 kHz  b a n d p a s s  f i l t e r ,  c o n -  
s i s t i n g  o f  F L 8 0 1  t h r u  FL806,  and an a m p l i f i e r  t o  r e s t o r e  
f i l t e r  l o s s .  T r i m p o t  R809 c a l i b r a t e s  t h e  g a i n  p r o d u c e d  by  
Q801 .  5803 i s  a  t e s t  p o r t  f o r  t h e  I F  s i g n a l ,  w h i c h  s h o u l d  be 
10  dB above  t h e  r e c e i v e d  s i g n a l  l e v e l .  

FILTER 

B. LOG AMP CIRCUIT 

The l o g  amp c i r c u i t  c o n t a i n s  l o g  amp I C  U801, t r a n s f o r m e r  
T 8 0 1  a n d  t w o  t u n e d  a m p l i f i e r  s t a g e s .  The  1.2 MHz I F  i s  - 
a p p l i e d  d i r e c t l y  t o  U801, t h r o u g h  t r i m p o t  R812, t o  t h e  b a s e  
o f  4804 i n  t h e  f i r s t  a m p l i f i e r  s t a g e .  T r i m p o t  R818 s e t s  t h e  
g a i n  o f  4804 w h i c h ,  i n  t u r n ,  d r i v e s  4803.  4803 i s  t u n e d  t o  
1.2 MHz b y  L 8 1 0  a n d  C834, w i t h  i t s  o u t p u t  l e v e l  l i m i t e d  by  
CR809 a n d  CR810 t o  one d i o d e  gap a b o v e  a n d  be1 ow g r o u n d .  
T h i s  l e v e l  i s  a p p l i e d  t o  U801 a n d  t o  t h e  b a s e  o f  4805 i n  t h e  
s e c o n d  a m p l i f i e r  s t a g e .  The s e c o n d  s t a g e ,  c o n s i s t i n g  o f  
4805, 4806 a n d  a s s o c i a t e d  componen ts ,  i s  i d e n t i c a l  t o  t h e  
f i r s t  s t a g e ,  and i s  a p p l i e d  o n l y  t o  U801. A l l  t h r e e  t r i m p o t s  
i n  t h i s  c i r c u i t  i n t e r a c t  w i t h  t h e  t r i m p o t s  i n  t h e  a n a l y z e r  
v e r t i c a l  d r i v e  c i r c u i t .  

LOG 

AMP 

The o u t p u t  o f  U801 c o n s i s t s  o f  t w o  s u m m a t i o n s ,  l i n e a r l y  
r e p r e s e n t i n g  t h e  l o g a r i t h m i c  i n p u t s .  Each  s u m m a t i o n  c o n t a i n s  
t w o  o u t p u t s ,  Y ,  7 and Z ,  Z w h i c h  a r e  e q u a l  i n  a m p l i t u d e  b u t  
o p p o s i t e  i n  p o l a r i t y .  The Y and Z  o u t p u t s  a r e  a p p l i e d  t o  one 
t e r m i n a l  o f  t h e  p r i m a r y  o f  T 8 0 1  a n d  t h e  Y and  7 o u t p u t s  a r e  
a p p l i e d  t o  t h e  o t h e r  t e r m i n a l .  T 8 0 1  b l o c k s  t h e  D C  p o t e n t i a l ,  
c o u p l e s  t h e  l i n e a r i z e d  o u t p u t  t o  t h e  a n a l y z e r  v e r t i c a l  d r i v e  
c i r c u i t ,  and i s o l a t e s  t h e  d r i v e  c i r c u i t  f r o m  t h e  l o g  amp 
c i r c u i t .  

FILTER 
ANAL VIDEO 



C. ANALYZER VERTICAL DRIVE CIRCUIT 

E m i t t e r - f o l l o w e r  Q802 i s  b i a s e d  by  + 5 . 1  V ,  w h i c h  p a s s e s  
t h r o u g h  t h e  s e c o n d a r y  w i n d i n g  o f  T801.  T h i s  a l l o w s  t h e  o u t -  
p u t  f r o m  t h e  l o g  amp, U801, t o  be c o u p l e d  w i t h  t h e  b i a s  f o r  
4802.  The g a i n  o f  4802 i s  s e t  by  R 8 2 1  a n d  t h e r m i s t o r  TR801. 
L 8 0 8  and  C824 t u n e  t h e  a m p l i f i e r  t o  1.2 MHz. D C  b l o c k i n g  
c a p a c i t o r  C825 c o u p l e s  t h e  RF s i g n a l  t o  a  r e c t i f i e r l d e t e c t o r  
c i r c u i t .  

+5 .1  V D C  i s  a p p l i e d  t o  t h e  r e c t i f i e r l d e t e c t o r  c i r c u i t  t h r o u g h  
a  v o l t a g e  d i v i d e r  c o n s i s t i n g  o f  R828,  CR815 and  t r i m p o t  R 8 3 2  
t o  a d j u s t  t h e  b a s e  l i n e  l e v e l .  The  p o s i t i v e  component  o f  t h e  
s i g n a l  p u l s e  p a s s e s  t h r o u g h  A M  d e t e c t o r  CR814 t o  c h a r g e  C828,  
w h i c h  i s  d i s c h a r g e d  t h r o u g h  R833 a n d  t r i m p o t s  R830 a n d  R832.  
The c i r c u i t  i s  t u n e d  w i t h  L809 ,  C826 a n d  C827. 

The r e f e r e n c e  1  e v e l  f o r  op amp U802B i s  c a l  i b r a t e d  w i t h  R829  
a n d  t r i m p o t  R831. The o u t p u t  1 e v e l  f r o m  t h e  r e c t i f i e r 1  
d e t e c t o r  c i r c u i t ,  w h i c h  i s  c a l i b r a t e d  by  R830, i s  a p p l  i e d  
t o  U802B f o r  a m p l i f i c a t i o n .  F r o m  U802B, t h e  s i g n a l  i s  r o u t e d  
t h r o u g h  J801 ,  p i n  1 t o  t h e  Scope C o n t r o l  Modu le .  

A l l  t r i m p o t s  i n  t h e  a n a l y z e r  v e r t i c a l  d r i v e  and l o g  amp c i r -  
c u i t s  a r e  i n t e r a c t i v e .  

P 
2 - 4 - 2 3  SCOPE POWER A N D  CONTROL ASSEMBLY 

2 - 4 - 2 3 - 1 ( a )  SCOPE CONTROL PC BOARD (FM/AM-1200s ONLY) 

The O s c i l l o s c o p e  C o n t r o l  B o a r d  c o n t r o l s  t h e  sweep r a t e  and t h e  h o r i z o n -  
t a l  and v e r t i c a l  d e f l  e c t i o n  f o r  t h e  O s c i  l l o s c o p e  and  S p e c t r u m  A n a l y z e r  
f u n c t i o n s .  F o r  t h e  O s c i l l o s c o p e  f u n c t i o n ,  i t  c o n t a i n s  t h e  sweep t r i g g e r  
a n d  t h e  v e r t i c a l  d r i v e  c i r c u i t s .  The a n a l y z e r  sweep c i r c u i t  a l s o  p r o -  
v i d e s  c a l i b r a t i o n  a d j u s t m e n t s  f o r  c e n t e r i n g  a n d  d i s p e r s i o n .  A l l  mode 
a n d  r a n g e  s e l e c t i o n s  a r e  a c h i e v e d  by  t w o  ganged, r o t a r y  s w i t c h e s  m o u n t e d  
o n  t h e  O s c i l l o s c o p e  C o n t r o l  B o a r d  and  e x t e n d i n g  t h r o u g h  t h e  F r o n t  P a n e l .  
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F i g u r e  2 - 2 8 ( a )  S c o p e  C o n t r o l  P C  Board  B l o c k  Diag ram (FM/AM-l200S o n l y )  
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VERT SELECT 

pq=J TO ANALYZER 

t 

TO ANALYZER 

TONE I N  
d 

A .  SCOPE E N A B L E  CIRCUIT 

ANAL VIDEO 

- t VERT SELECT 

Op amp U208B f u n c t i o n s  a s  a  c o m p a r a t o r  t o  p r o v i d e  a  h i g h  o u t -  
p u t  t o  t h e  O s c i l l o s c o p e  Power S u p p l y  Board  when SW201 
(VERTICAL A t t e n u a t o r  S e l e c t o r )  i s  i n  t h e  "OFF" p o s i t i o n .  I n  
a n y  o t h e r  p o s i t i o n ,  SW201 a l l o w s  +12 V t o  be a p p l i e d  t o  p i n  6  
o f  U208B, e x c e e d i n g  t h e  r e f e r e n c e  v o l t a g e  o f  +7 V a t  p i n  5 ,  
w h i c h  a l l o w s  t h e  O s c i l l o s c o p e  Power S u p p l y  t o  o p e r a t e .  I n  
t h e  "OFF" p o s i t i o n ,  SW201 g r o u n d s  t h e  + 1 2  V c o n t r o l .  

DEFLECTION 
PLATES 

SWEEP 
SELECT 

B .  HORIZONTAL DRIVE CIRCUIT 

F L I P  
F L O P  2 

The sweep  r a t e  i s  s e t  by a s w i t c h ,  c o n s i s t i n g  o f  4211 and  op  
amp U207A, a  ramp g e n e r a t o r  u s i n g  a  c o n s t a n t  c u r r e n t  s o u r c e ,  
4202 and  a s s o c i a t e d  c o m p o n e n t s ,  and o n e  c a p a c i t o r ,  e i t h e r  
C218,  C219,  C220,  C 2 2 1  o r  C228 a s  s e l e c t e d  by SW202. When 
4 2 1 1  i s  t u r n e d  o n ,  op amp U207A p u l l s  t h e  ramp v o l t a g e  t o  
-0 .5  V ;  when i t  i s  t u r n e d  o f f ,  t h e  ramp v o l t a g e  i n c r e a s e s  a t  
t h e  r a t e  d e t e r m i n e d  by t h e  s e l e c t e d  c a p a c i t o r  and t h e  
c o n s t a n t  c u r r e n t  drawn t h r o u g h  4208 .  B u f f e r  U206A a p p l i e s  
t h i s  ramp s i g n a l  t o  t h e  h o r i z o n t a l  d e f l e c t i o n  c i r c u i t ,  t h e  
a n a l y z e r  sweep  d i v i d e r  c i r c u i t ,  and op  amp U205B. U205B i s  



c o n f i g u r e d  as  a  c o m p a r a t o r ,  w h i c h  i s  c a l i b r a t e d  by R244 ,  R 2 4 5  
a n d  R293 t o  t r i g g e r  when t h e  o u t p u t  o f  U206A r e a c h e s  +0 .5  V .  
When U205B s e t s  f l i p - f l o p  U203B, t h e  h i g h  Q o u t p u t  p e r f o r m s  
f o u r  f u n c t i o n s .  F i r s t ,  i t  s u p p l i e s  t h e  r e s e t  t r i g g e r  f o r  
U209A t o  r e s e t  t h e  t r i g g e r  f u n c t i o n .  Second,  i t  c h a r g e s  
C217 i n  t h e  f r e e - r u n  t i m e r  u n t i l  t h e  t i m e r  r e s e t s  U203B,  
p u l l i n g  Q l o w .  T h i r d ,  i t  s u p p l i e s  a  h i g h  t h r o u g h  m u l t i p l e x e r  
U204 t o  b l  ank t h e  O s c i l l o s c o p e  and ,  s i m u l t a n e o u s l y ,  t u r n s  on  
4211,  t e r m i n a t i n g  t h e  sweep. When t h e  f r e e - r u n  t i m e r  r e s e t s  
U203B, b l a n k i n g  s i g n a l  ends  and 4 2 1 1  t u r n s  o f f ,  a l l o w i n g  t h e  
n e x t  sweep t o  commence. F o u r t h ,  i t  c l o c k s  f l i p - f l o p  U203A  t o  
b l a n k  t h e  S p e c t r u m  A n a l y z e r  u n t i l  i t s  b l a n k i n g  t i m e r ,  c o n -  
s i s t i n g  o f  R297 a n d  C233, r e s e t s  U203A.  As R248 (Sweep  
V e r n i e r  C o n t r o l )  i s  r o t a t e d  C C W  t h e  b a s e  v o l t a g e  o f  4202 
i n c r e a s e s .  T h i s  i n c r e a s e  i n  b a s e  v o l t a g e  d e c r e a s e s  t h e  
c u r r e n t  f l o w  t h r o u g h  4202,  s l o w i n g  t h e  sweep r a t e .  R 2 4 8  i s  
b y p a s s e d  b y  U202B when i n  a n a l y z e r  o p e r a t i o n .  

When SW202 ( H o r i z o n t a l  Sweep S e l e c t o r )  i s  i n  t h e  "TONE" p o s i -  
t i o n ,  4202 i s  c o u p l e d  t o  R250 t o  p r o v i d e  a  c o n s t a n t  c u r r e n t .  
A n y  t o n e  a p p l i e d  t o  t h e  m o d u l a t o r  c i r c u i t  o f  t h e  G e n e r a t e  
A u d i o  M o d u l e  i s  t h e n  a p p l i e d  t o  t h e  sweep g e n e r a t o r  c i r c u i t  
and  i t s  a m p l i t u d e  g e n e r a t e s  t h e  h o r i z o n t a l  componen t  o f  t h e  
t r a c e .  SW202 a l s o  s w i t c h e s  U204 t o  t h e  Tone  mode, w h i c h  
a p p l i e s  - 7  V t o  t h e  o s c i l l o s c o p e  b l a n k i n g  c i r c u i t  i n  t h e  
O s c i l l o s c o p e  P o w e r  S u p p l y  t o  p r e v e n t  b l a n k i n g ,  and  t o  t h e  
b a s e  o f  4211, k e e p i n g  i t  t u r n e d  o f f .  

HORIZONTAL DEFLECTION CIRCUIT 

The h o r i z o n t a l  d e f l e c t i o n  c i r c u i t  c o n s i s t s  o f  a  b u f f e r  
a m p l i f i e r  a n d  a  d i f f e r e n t i a l  a m p l i f i e r .  The  sweep s i g n a l  
f r o m  b u f f e r  U206A i s  a p p l  i e d  t o  b u f f e r  U208A. R 2 7 1  a l l o w s  
c a l i b r a t i n g  t h e  g a i n  o f  U208A so  t h e  t r a c e  w i l l  sweep e x a c t l y  
t h e  w i d t h  o f  t h e  s c r e e n .  The  o u t p u t  o f  U208A b i a s e s  4 2 0 9  i n  
t h e  d i f f e r e n t i a l  a m p l i f i e r .  T h e  h o r i z o n t a l  p o s i t i o n  
r e f e r e n c e  s i g n a l ,  as e s t a b l i s h e d  w i t h  t h e  f r o n t  p a n e l  HORIZ 
P O S  C o n t r o l ,  i s  a p p l  i e d  t o  t h e  b a s e  o f  4208 .  4210 a n d  a s s o -  
c i  a t  ed c o m p o n e n t s  f o r m  a  c o n s t a n t  c u r r e n t  s o u r c e  d r a w i n g  
e q u a l l y  o n  4 2 0 8  a n d  4 2 0 9 .  A s  t h e  b i a s  v o l t a g e s  d i f f e r  
b e t w e e n  4 2 0 8  a n d  4 2 0 9 ,  t h e  c u r r e n t  f l o w  t h r o u g h  t h e m  v a r i e s  
i n v e r s e l y ,  c a u s i n g  t h e  h o r i z o n t a l  d e f l e c t i o n  p l a t e  v o l  t a g e s  
t o  v a r y  p r o p o r t i o n a t e l y  t o  t h e  d i f f e r e n c e  i n  t h e  b i a s  
v o l t a g e s .  

When SW202 i s  n o t  i n  a  mS/DIV p o s i t i o n  ( O s c i l l o s c o p e  
o p e r a t i o n ) ,  U202C r o u t e s  t h e  h o r i z o n t a l  p o s i t i o n  c o n t r o l  
s i g n a l  t h r o u g h  a  v o l t a g e  d i v i d e r  t o  a t t e n u a t e  t h e  e f f e c t  of 
t h e  c o n t r o l .  



D. INPUT ATTENUATION CIRCUIT  

An e x t e r n a l  s i g n a l  a p p l i e d  t h r o u g h  t h e  SCOPE C o n n e c t o r ,  
r o u t e d  t h r o u g h  t h e  AC-DC S w i t c h ,  i s  a p p l i e d  t o  p i n  C o f  
SW201. D e m o d u l a t e d  a u d i o  s i g n a l s  f r o m  t h e  R e c e i v e  A u d i o  
M o d u l e  a r e  a p p l i e d  t h r o u g h  R201  t o  p i n  B  a n d  t o  a  v o l t a g e  
d i v i d e r  c o n s i s t i n g  o f  R202 a n d  R203 .  T h e  s i g n a l  l e v e l  i s  
d i v i d e d  b y  f o u r  t h r o u g h  t h e  v o l t a g e  d i v i d e r  a n d  a p p l i e d  t o  
p i n  A  o f  SW201. D e p e n d i n g  u p o n  t h e  F r o n t  P a n e l  s e l e c t i o n  o f  
SW201, t h e  s i g n a l  a p p l i e d  a t  p i n  A, B  o r  C i s  c o u p l e d  t o  t h e  
a p p r o p r i a t e  i n p u t  a t t e n u a t o r  a t '  p i n  D,  E  o r  F .  

The r l  c i r c u i t  c o n n e c t s  p i n s  C a n d  D o f  SW201, p r o v i d i n g  n o  
a t t e n u a t i o n .  C202 a n d  R281 p r o v i d e  i n p u t  i m p e d a n c e  f o r  t h e  
O s c i l l o s c o p e .  T h e  X I 0  c i r c u i t  c o n s i s t s  o f  C203,  C204,  R205 
a n d  R206 ,  a n d  c o n n e c t s  p i n s  C a n d  E  o f  SW201. T h e  X l O O  a n d  
X l O O O  i s  a  l a d d e r  c i r c u i t  c o n s i s t i n g  o f  C201,  C205, C206 ,  
R 2 0 7 ,  R208 a n d  R 2 0 9 .  The  c i r c u i t  c o n n e c t s  p i n  K t o  p i n  M t o  
d i v i d e  b y  1 0 0 ,  a n d  p i n  L  t o  p i n  M t o  d i v i d e  b y  1 0 0 0 .  A l l  
a t t e n u a t o r s  p r o v i d e  a p p r o x i m a t e l y  17  p F  c a p a c i t a n c e  a n d  1 M 
ohm r e s i s t a n c e  f o r  O s c i l l o s c o p e  i n p u t  i m p e d a n c e .  

The d i s t o r t i o n  r e s i d u a l  f r o m  t h e  R e c e i v e  A u d i o  M o d u l e  i s  
a p p l i e d  t h r o u g h  a  1 0 : l  v o l t a g e  d i v i d e r  c o n s i s t i n g  o f  R210 a n d  
R211  t o  p i n  N  o f  SW201. 

E.  OSCILLOSCOPE VERTICAL D R I V E  C IRCUIT  L4 

From SW201 p i n  M,  t h e  s e l e c t e d  s i g n a l  i s  p a s s e d  a c r o s s  a  
l i m i t e r  c o n s i s t i n g  o f  CR201 a n d  CR202, t h e n  a p p l i e d  t o  t h e  
g a t e  o f  FET Q 2 0 1 A .  4 2 0 1  i s  a  d u a l  FET m a n u f a c t u r e d  o n  t h e  
same s u b s t r a t e .  Q 2 0 1 A  i s  a  c u r r e n t  f o l l o w e r  w h i l e  Q 2 0 1 B  i s  a  
c o n s t a n t  c u r r e n t  s o u r c e  c a l i b r a t e d  b y  R 2 1 5 .  As t h e  i n p u t  
s i g n a l  a m p l i t u d e  v a r i e s ,  c h a n g i n g  t h e  c u r r e n t  f l o w  t h r o u g h  
Q 2 0 1 A  a c c o r d i n g l y ,  t h e  c u r r e n t  f l o w  t h r o u g h  R216 a n d  R217 
v a r i e s  a s  t o  m a i n t a i n  a  c o n s t a n t  c u r r e n t  t h r o u g h  Q 2 0 1 B .  T h e  
s i g n a l  w h i c h  i s  r e c e i v e d  f r o m  t h e  a t t e n u a t o r s  i n  t h e  f o r m  o f  
v o l t a g e  i s  c o n v e r t e d  t o  c u r r e n t  t h r o u g h  R216 a n d  R217 b y  
Q 2 0 1 A ,  Q 2 0 1 B  a n d  r e l a t e d  c o m p o n e n t s .  T h e  s i g n a l  i s  
a t t e n u a t e d  a p p r o x i m a t e l y  4 dB ,  a n d  a p p l i e d  t o  t h e  v e r t i c a l  
d e f l e c t i o n  p r e a m p ,  U201A.  T h e  g a i n  o f  U201A c a l i b r a t e d  b y  
R 2 2 1 ,  i s  a p p r o x i m a t e l y  + 2 4  dB ,  m a k i n g  t h e  n e t  g a i n  o f  t h e  
c i r c u i t  a p p r o x i m a t e l y  + 2 0  dB.  



F. VERTICAL DEFLECTION CIRCUIT 

V e r t i c a l  d e f l e c t i o n  i s  a c c o m p l i s h e d  w i t h  a  d i f f e r e n t i a l  
a m p l i f i e r  c o n s i s t i n g  o f  d i s c r e t e  t r a n s i s t o r s  4203 t h r o u g h  
4207,  and r e 1  a t e d  c o m p o n e n t s .  A  v e r t i c a l  p o s i t i o n  r e f e r e n c e  
s i g n a l ,  b e t w e e n  - 1 2  VDC and  +12  VDC as e s t a b l i s h e d  w i t h  t h e  
F r o n t  P a n e l  VERT P O S  C o n t r o l ,  i s  a p p l  i e d  t o  t h e  b a s e  o f  4 2 0 6 .  
SW202 (HORIZONTAL Sweep S e l e c t o r )  a p p l i e s  a  s i g n a l  f r o m  t h e  
v e r t i c a l  d r i v e  c i r c u i t  o f  e i t h e r  t h e  O s c i l l o s c o p e  o r  S p e c t r u m  
A n a l y z e r  t o  t h e  b a s e  o f  4205.  4207  a n d  a s s o c i a t e d  c o m p o n e n t s  
f o r m  a  c o n s t a n t  c u r r e n t  s o u r c e  d r a w i n g  c u r r e n t  t h r o u g h  t h e  
t w o  amp1 i f i e r s  Q 2 0 3 / Q 2 0 5  a n d  Q 2 0 4 / Q 2 0 6 .  A s  t h e  b i a s  v o l t a g e s  
d i f f e r  b e t w e e n  4 2 0 5  a n d  Q206 ,  t h e  c u r r e n t  f l o w  t h r o u g h  t h e m  
v a r i e s  i n v e r s e l y ,  c a u s i n g  t h e  v e r t i c a l  d e f l e c t i o n  p l a t e  
v o l t a g e s  t o  v a r y  p r o p o r t i o n a t e l y  t o  t h e  d i f f e r e n c e  i n  t h e  
b i a s  v o l t a g e s .  

When SW202 i s  n o t  i n  a  mS/DIV p o s i t i o n ,  s w i t c h  U202A r o u t e s  
t h e  v e r t i c a l  p o s i t i o n  c o n t r o l  s i g n a l  t h r o u g h  a  v o l t a g e  
d i v i d e r  t o  a t t e n u a t e  t h e  e f f e c t  o f  t h e  c o n t r o l .  

G. SCOPE TRIGGER CIRCUIT 

The s i g n a l  f r o m  t h e  o s c i l l o s c o p e  d r i v e  c i r c u i t  i s  b u f f e r e d  b y  
4212,  w i t h  C231  a n d  C232 r e m o v i n g  a n y  DC component ,  l e a v i n g  
o n l y  t h e  AC c o m p o n e n t s  r e f e r e n c e d  t o  g r o u n d  p o t e n t i a l .  T h i s  
s i g n a l  i s  a p p l i e d  t o  p i n  3  o f  op amp U205A.  U205A f u n c t i o n s  
as a  S c h m i t t  t r i g g e r  and  p r o v i d e s  a  h i g h  o u t p u t  f o r  t h e  p o s i -  
t i v e  p o r t i o n s  o f  t h e  s i g n a l .  U205A c l o c k s  D - t y p e  f l i p - f l o p  
U209A w i t h  t h e  l e a d i n g  e d g e  o f  t h e  p u l s e ,  p r o v i d i n g  a  p o s i -  
t i v e  o n l y ,  n o n - s e l e c t a b l e  t r i g g e r .  T h e  h i g h  Q o u t p u t  f r o m  
U209A c h a r g e s  C216 a n d  s w i t c h e s  m u l t i p l e x e r  U204 t o  c o u p l e  
t h e  o u t p u t  t o  i t s  o u t p u t  a t  p i n  3. T h i s  t u r n s  o f f  4 2 1 1  a n d  
a l l o w s  t h e  sweep  t o  commence. When t h e  sweep i s  f i n i s h e d  a n d  
U205B s e t s  U203B,  t h e  h i g h  Q f r o m  U203B r e s e t s  U209B.  T h e  
n e x t  t r i g g e r  p u l s e  f r o m  U205A a g a i n  s e t s  U409A, a n d  t h e  c y c l e  
r e p e a t s .  C216 h o l d s  U204 i n  t h e  t r i g g e r  mode f o r  a t  l e a s t  
o n e - h a l f  s e c o n d  t o  p r o v i d e  t h e  a b i l i t y  t o  t r i g g e r  on l o w  
f r e q u e n c i e s  o r  p a r t i a l  w a v e f o r m s .  I f  no t r i g g e r  i s  r e c e i v e d  
d u r i n g  t h i s  p e r i o d ,  U204 w i l l  r e v e r t  t o  t h e  f r e e - r u n  mode.  

H.  ANALYZER SWEEP CIRCUIT 

The o u t p u t  f r o m  U206A t o  t h e  a n a l y z e r  sweep c i r c u i t  i s  
a m p l i f i e d  by  o p  amp U206B a n d  U207B t o  an o u t p u t  f r o m  - 7  V t o  
+ 7  VDC w i t h  SW202 i n  t h e  1 MHz/DIV p o s i t i o n .  R260 a l l o w s  
c a l i b r a t i o n  o f  t h i s  o u t p u t .  F o r  o t h e r  d i s p e r s i o n  p o s i t i o n s ,  
SW202 p r o v i d e s  a  g r o u n d  p a t h  t h r o u g h  one  o f  t h r e e  v o l t a g e  
d i v i d e r s  f o r  U206B,  and  t h r o u g h  one  o f  t w o  v o l t a g e  d i v i d e r s  
f o r  U207B.  R298  p r o v i d e s  a  D C  o f f s e t  v o l t a g e  t o  be summed 
w i t h  t h e  sweep s i g n a l  b e f o r e  r o u t i n g  i t  t o  t h e  A n a l y z e r  RF 
Modu l  e. 



2 - 4 - 2 3 - l ( b )  SCOPE C O N T R O L  P C  B O A R D  (FM/AM-1200A O N L Y )  - 
The O s c i l l o s c o p e  Con t ro l  Board c o n t r o l s  t h e  sweep r a t e  and t h e  h o r i z o n -  
t a l  and v e r t i c a l  d e f l e c t i o n  f o r  t h e  o s c i l l o s c o p e  f u n c t i o n s .  All  mode 
and r a n g e  s e l e c t i o n s  a r e  a c h i e v e d  by two ganged ,  r o t a r y  s w i t c h e s  mounted 
on t h e  O s c i 1 l o s c o p e  Con t ro l  Board and e x t e n d i n g  t h r o u g h  t h e  F r o n t  P a n e l .  
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A .  SCOPE E N A B L E  CIRCUIT 

SCOPE POWER 
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Op amp U208B f u n c t i o n s  as a  compa ra to r  t o  p r o v i d e  a  h igh o u t -  
p u t  t o  t h e  O s c i l l o s c o p e  Power S u p p l y  Board when SW201 
(VERTICAL A t t e n u a t o r  S e l e c t o r )  i s  i n  t h e  "OFF" p o s i t i o n .  I n  
any o t h e r  p o s i t i o n ,  SW201 a l l o w s  + 1 2  V t o  be app l  i ed  t o  p in  2 
o f  U208A, e x c e e d i n g  t h e  r e f e r e n c e  v o l t a g e  o f  +7 V a t  p in  3 ,  
which a l l o w s  t h e  O s c i l l o s c o p e  Power S u p p l y  t o  o p e r a t e .  I n  
t h e  " O F F "  p o s i t i o n ,  SW201 grounds  t h e  + 1 2  V c o n t r o l .  



3 .  HORIZONTAL DRIVE CIRCUIT 

The sweep r a t e  i s  s e t  by a  s w i t c h ,  c o n s i s t i n g  of 4214 and o p  
amp U207A, a  ramp g e n e r a t o r  u s i n g  a  c o n s t a n t  c u r r e n t  s o u r c e ,  
4202 and a s s o c i a t e d  components ,  and one c a p a c i t o r ,  e i t h e r  
C218, C219, C220, C 2 2 1  o r  C 2 2 2  a s  s e l e c t e d  by SW202. When 
4214 i s  t u r n e d  o n ,  op amp U207A p u l l s  t h e  ramp v o l t a g e  t o  
- 0 . 5  V ;  when i t  i s  t u r n e d  o f f ,  t h e  ramp v o l t a g e  i n c r e a s e s  a t  
t h e  r a t e  d e t e r m i n e d  by t h e  s e l e c t e d  c a p a c i t o r  and t h e  
c o n s t a n t  c u r r e n t  drawn t h r o u g h  4202.  B u f f e r  U206B a p p l i e s  
t h i s  ramp s i g n a l  t o  t h e  h o r i z o n t a l  d e f l e c t i o n  c i r c u i t  and o p  
amp U205B. U205B i s  c o n f i g u r e d  a s  a  c o m p a r a t o r ,  which i s  
c a l i b r a t e d  by R244, R245 and R293 t o  t r i g g e r  when t h e  o u t p u t  
o f  U206A r e a c h e s  +0 .5  V .  When U205B s e t s  f l i p - f l o p  U203B, 
t h e  h igh  Q o u t p u t  pe r fo rms  t h r e e  f u n c t i o n s .  F i r s t ,  i t  
s u p p l i e s  t h e  r e s e t  t r i g g e r  f o r  U203A t o  r e s e t  t h e  t r i g g e r  
f u n c t i o n .  Second ,  i t  c h a r g e s  C217 i n  t h e  f r e e - r u n  t i m e r  
u n t i l  t h e  t i m e r  r e s e t s  U203B, p u l l i n g  Q low. T h i r d ,  i t  
s u p p l i e s  a  h i g h  t h r o u g h  mu1 t i  p l e x e r  U204 t h rough  f e t  42013 t o  
b l a n k  t h e  O s c i l l o s c o p e  a n d ,  s i m u l t a n e o u s l y ,  t u r n s  on 4 2 1 4 ,  
t e r m i n a t i n g  t h e  sweep.  When t h e  f r e e - r u n  t i m e r  r e s e t s  U203B, 
t h e  b l a n k i n g  s i g n a l  ends  and 4214 t u r n s  o f f ,  a l l o w i n g  t h e  
n e x t  sweep t o  commence. As R248 (Sweep V e r n i e r  Con t ro l  ) i s  
r o t a t e d  C C W  t h e  base  v o l t a g e  of 4202 i n c r e a s e s .  Th i s  
i n c r e a s e  i n  base  v o l t a g e  d e c r e a s e s  t h e  c u r r e n t  f low t h r o u g h  
4202 ,  s l o w i n g  t h e  sweep r a t e .  

When SW202 ( H o r i z o n t a l  Sweep S e l e c t o r )  i s  i n  t h e  "TONE" p o s i -  
t i o n ,  4202 i s  c o u p l e d  t o  R250 t o  p r o v i d e  a  c o n s t a n t  c u r r e n t .  
Any t o n e  a p p l i e d  t o  t h e  m o d u l a t o r  c i r c u i t  of t h e  G e n e r a t e  
Audio Module i s  t h e n  a p p l i e d  t o  t h e  sweep g e n e r a t o r  c i r c u i t  
and i t s  ampl i t u d e  g e n e r a t e s  t h e  h o r i z o n t a l  component o f  t h e  
t r a c e .  SW202 a l s o  s w i t c h e s  U204 t o  t h e  Tone mode, which 
a p p l i e s  -7  V t o  t h e  o s c i l l o s c o p e  b l a n k i n g  c i r c u i t  i n  t h e  
O s c i l l o s c o p e  ,Power Supp ly  t o  p r e v e n t  bl an k i n g ,  and t o  t h e  
base  of 4214 ,  keep ing  i t  t u r n e d  o f f .  

HORIZONTAL DEFLECTION CIRCUIT 

The h o r i z o n t a l  d e f l e c t i o n  c i r c u i t  c o n s i s t s  of a  b u f f e r  
a m p l i f i e r  and a  d i f f e r e n t i a l  ampl i f i e r .  The sweep s i  gnal  
from b u f f e r  U206B i s  a p p l i e d  t o  b u f f e r  U206A. R271 a l l o w s  
c a l i b r a t i n g  t h e  g a i n  o f  U206A so  t h e  t r a c e  w i l l  sweep e x a c t l y  
t h e  w id th  o f  t h e  s c r e e n .  The o u t p u t  o f  U206A b i a s e s  4209 i n  
t h e  d i f f e r e n t i a l  ampl i f i e r .  The h o r i z o n t a l  p o s i t i o n  
r e f e r e n c e  s i g n a l ,  a s  e s t a b l i s h e d  w i t h  t h e  f r o n t  panel  HORIZ 
P O S  C o n t r o l ,  i s  a p p l i e d  t o  t h e  base  o f  4208. 4210 and a s s o -  
c i a t e d  components  form a  c o n s t a n t  c u r r e n t  s o u r c e  d r a w i n g  
e q u a l l y  on 4208 and 4209.  As t h e  b i a s  v o l t a g e s  d i f f e r  
between 4208 and 4209 ,  t h e  c u r r e n t  f l ow  t h r o u g h  them v a r i e s  
i n v e r s e l y ,  c a u s i n g  t h e  h o r i z o n t a l  d e f l e c t i o n  p l a t e  v o l t a g e s  
t o  v a r y  p r o p o r t i o n a l  t o  t h e  d i f f e r e n c e  i n  t h e  b i a s  v o l t a g e s .  



D. INPUT ATTENUATION CIRCUIT 

An e x t e r n a l  s i g n a l  a p p l  i e d  t h r o u g h  t h e  SCOPEIDVM C o n n e c t o r ,  
r o u t e d  t h r o u g h  t h e  AC-DC S w i t c h ,  i s  a p p l i e d  t o  p i n  C o f  
SW201. D e m o d u l a t e d  a u d i o  s i g n a l  s  f r o m  t h e  R e c e i v e  A u d i o  
M o d u l e  a r e  a p p l i e d  t h r o u g h  R201 t o  p i n  B  a n d  t o  a  v o l t a g e  
d i v i d e r  c o n s i s t i n g  o f  R202 a n d  R203 .  T h e  s i g n a l  l e v e l  i s  
d i v i d e d  b y  f o u r  t h r o u g h  t h e  v o l t a g e  d i v i d e r  and  a p p l i e d  t o  
p i n  A  o f  SW201. D e p e n d i n g  u p o n  t h e  F r o n t  P a n e l  s e l e c t i o n  o f  
SW201, t h e  s i g n a l  a p p l i e d  a t  p i n  A, B  o r  C i s  c o u p l e d  t o  t h e  
a p p r o p r i a t e  i n p u t  a t t e n u a t o r  a t  p i n  D ,  E  o r  F .  

T h e  +1 c i r c u i t  c o n n e c t s  p i n s  C and  D o f  SW201, p r o v i d i n g  n o  
a t t e n u a t i o n .  C202 a n d  R281 p r o v i d e  i n p u t  i m p e d a n c e  f o r  t h e  
O s c i l l o s c o p e .  T h e  X10 c i r c u i t  c o n s i s t s  o f  C203, C204, R205 
a n d  R206 ,  and  c o n n e c t s  p i n s  C a n d  E  o f  SW201. The X l O O  a n d  
X l O O O  i s  a  l a d d e r  c i r c u i t  c o n s i s t i n g  o f  C201,  C205, C206,  
R207 ,  R208 a n d  R209 .  The c i r c u i t  c o n n e c t s  p i n  K t o  p i n  M t o  
d i v i d e  b y  1 0 0 ,  a n d  p i n  L  t o  p i n  M t o  d i v i d e  b y  1 0 0 0 .  A l l  
a t t e n u a t o r s  p r o v i d e  a p p r o x i m a t e l y  1 7  p F  c a p a c i t a n c e  a n d  1 M 
ohm r e s i s t a n c e  f o r  O s c i l l o s c o p e  i n p u t  i m p e d a n c e .  

The  r e s i d u a l  d i s t o r t i o n  f r o m  t h e  R e c e i v e  A u d i o  M o d u l e  i s  
a p p l i e d  t h r a u g h  a  1 0 : l  v o l t a g e  d i v i d e r  c o n s i s t i n g  o f  R210 a n d  
R211  t o  p i n  N  o f  SW201. 

E .  OSCILLOSCOPE VERTICAL D R I V E  CIRCUIT 

From SW201 p i n  M y  t h e  s e l e c t e d  s i g n a l  i s  p a s s e d  a c r o s s  a  
l i m i t e r  c o n s i s t i n g  o f  CR201 a n d  CR202, t h e n  a p p l i e d  t o  t h e  
g a t e  o f  FET Q 2 0 1 A .  4 2 0 1  i s  a  d u a l  FET m a n u f a c t u r e d  o n  t h e  
same s u b s t r a t e .  Q201A i s  a  c u r r e n t  f o l l o w e r  w h i l e  Q201B i s  a  
c o n s t a n t  c u r r e n t  s o u r c e  c a l i b r a t e d  b y  R215 .  As t h e  i n p u t  
s i g n a l  a m p l i t u d e  v a r i e s ,  c h a n g i n g  t h e  c u r r e n t  f l o w  t h r o u g h  
Q 2 0 1 A  a c c o r d i n g l y ,  t h e  c u r r e n t  f l o w  t h r o u g h  R216 a n d  R217 
v a r i e s  t o  m a i n t a i n  a  c o n s t a n t  c u r r e n t  t h r o u g h  Q 2 0 1 B .  The  
s i g n a l  w h i c h  i s  r e c e i v e d  f r o m  t h e  a t t e n u a t o r s  i n  t h e  f o r m  o f  
v o l t a g e  i s  c o n v e r t e d  t o  c u r r e n t  t h r o u g h  R216 a n d  R217 b y  
Q 2 0 1 A ,  4 2 0 1 8  a n d  r e l a t e d  c o m p o n e n t s .  T h e  s i g n a l  i s  
a t t e n u a t e d  a p p r o x i m a t e l y  4  dB ,  a n d  a p p l i e d  t o  t h e  v e r t i c a l  
d e f l e c t i o n  p r e a m p ,  U201A.  The g a i n  o f  U201A c a l i b r a t e d  b y  
R221 ,  i s  a p p r o x i m a t e l y  +24 dB,  m a k i n g  t h e  n e t  g a i n  o f  t h e  
c i r c u i t  a p p r o x i m a t e l y  +20 dB.  



F. VERTICAL DEFLECTION CIRCUIT 

V e r t i c a l  d e f l e c t i o n  i s  a c c o m p l i s h e d  w i t h  a  d i f f e r e n t i a l  
amp1 i f  i e r  c o n s i s t i n g  o f  d i s c r e t e  t r a n s i s t o r s  4203 t h r o u g h  
4207,  and  r e 1  a t e d  c o m p o n e n t s .  A  v e r t i c a l  p o s i t i o n  r e f e r e n c e  
s i g n a l ,  b e t w e e n  - 1 2  VDC and +12 VDC as e s t a b l i s h e d  w i t h  t h e  
F r o n t  P a n e l  VERT POS C o n t r o l ,  i s  a p p l  i e d  t o  t h e  b a s e  o f  4 2 0 6 .  
SW202 (HORIZONTAL Sweep S e l e c t o r )  a p p l  i e s  a  s i g n a l  f r o m  t h e  
v e r t i c a l  d r i v e  c i r c u i t  of t h e  O s c i l l o s c o p e  t o  t h e  ba.se o f  
4205. 4207  a n d  a s s o c i a t e d  c o m p o n e n t s  f o r m  a  c o n s t a n t  c u r r e n t  
s o u r c e  d r a w i n g  c u r r e n t  t h r o u g h  t h e  t w o  a m p l i f i e r s  Q 2 0 3 / Q 2 0 5  
and' Q 2 0 4 / Q 2 0 6 .  As  t h e  b i a s  v o l  t a g e s  d i f f e r  be tween  4 2 0 5  a n d  
4206,  t h e  c u r r e n t  f l o w  t h r o u g h  t h e m  v a r i e s  i n v e r s e l y ,  c a u s i n g  
t h e  v e r t i c a l  d e f l e c t i o n  p l a t e  v o l t a g e s  t o  v a r y  p r o p o r t i o n a l  
t o  t h e  d i f f e r e n c e  i n  t h e  b i a s  v o l t a g e s .  

G. SCOPE TRIGGER CIRCUIT 

The s i g n a l  f r o m  t h e  o s c i l l o s c o p e  d r i v e  c i r c u i t  i s  b u f f e r e d  b y  
Q212,  w i t h  C231  a n d  C232 r e m o v i n g  a n y  DC componen t ,  l e a v i n g  
o n l y  t h e  AC c o m p o n e n t s  r e f e r e n c e d  t o  g r o u n d  p o t e n t i a l .  T h i s  
s i g n a l  i s  a p p l i e d  t o  p i n  3  o f  op amp U205A.  U205A f u n c t i o n s  
as a  S c h m i t t  t r i g g e r  and  p r o v i d e s  a  h i g h  o u t p u t  f o r  t h e  p o s i -  
t i v e  p o r t i o n s  o f  t h e  s i g n a l .  U205A c l o c k s  D - t y p e  f l i p - f l o p  
U203A w i t h  t h e  l e a d i n g  e d g e  o f  t h e  p u l s e ,  p r o v i d i n g  a  p o s i -  
t i v e  o n l y ,  n o n - s e l e c t a b l e  t r i g g e r .  T h e  h i g h  Q o u t p u t  f r o m  
U203A c h a r g e s  C216 a n d  s w i t c h e s  m u l t i p l e x e r  U204 t o  c o u p l e  
t h e  Q o u t p u t  t o  i t s  o u t p u t  a t  p i n  3. T h i s  t u r n s  o f f  Q 2 1 4  a n d  
a l l o w s  t h e  sweep t o  commence. When t h e  sweep i s  f i n i s h e d  a n d  
U205B s e t s  U203B,  t h e  h i g h  Q f r o m  U203B  r e s e t s  U203A.  T h e  
n e x t  t r i g g e r  p u l s e  f r o m  U205A a g a i n  s e t s  U203A, and  t h e  c y c l e  
r e p e a t s .  C216 h o l d s  U204 i n  t h e  t r i g g e r  mode f o r  a t  l e a s t  
o n e - h a l f  s e c o n d  t o  p r o v i d e  t h e  a b i l i t y  t o  t r i g g e r  on l o w  
f r e q u e n c i e s  o r  p a r t i a l  w a v e f o r m s .  I f  no t r i g g e r  i s  r e c e i v e d  
d u r i n g  t h i s  p e r i o d ,  U204 w i l l  r e v e r t  t o  t h e  f r e e - r u n  mode.  



2 - 4 - 2 3 - 2  SCOPE P O W E R  SUPPLY P C  BOARD - 
The o n l y  power  r e q u i r e d  by  t h e  CRT Power  PC B o a r d  i s  +12 V D C ,  s u p p l i e d  
t h r o u g h  t h e  O s c i l l o s c o p e  C o n t r o l  B o a r d .  An o s c i l l  a t o r ,  c o n t r o l 1  ed by  a  
s c o p e  e n a b l  e  command, p r o d u c e s  t i m i n g  s q u a r e w a v e s  t o  power  t h e  t r a n s -  
f o r m e r  c i r c u i t .  The t r a n s f o r m e r  s u p p l  i e s  a l l  v o l  t a g e s  r e q u i r e d  by t h e  
CRT. 
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F i g u r e  2 -29  Scope Power  S u p p l y  PC B o a r d  B l o c k  D i a g r a m  

A.  OSCILLATOR OUTPUT CIRCUIT 
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A 90 kHz o s c i l l a t o r  i s  f o r m e d  by N O R  g a t e s  U301A and U301B, 
w h i c h  c l o c k  J -K  f l i p - f l o p s  U302A and U302B s i m u l t a n e o u s l y .  
W i t h  +12 V D C  a p p l i e d  t o  t h e  J  and K i n p u t s  o f  U302A, t h e  Q 
and o u t p u t s  a l t e r n a t e  b e t w e e n  h i g h  a n d  l o w .  Q o f  U302A 
p r o v i d e s  t h e  J and  K i n p u t s  t o  U302B. S i n c e  U302B c h a n g e s  
s t a t e  o n l y  when J and  K  a r e  h i g h  (U302A Q i s  h i g h ) ,  i t s  fie: 
q u e n c y  i s  h a l f  t h a t  o f  U302A. O n l y  w i t h  U302A Q and U302B Q 
b o t h  l o w ,  NOR g a t e  U301D p r o v i d e s  a  h i g h  t o  t h e  t r a n s f o r m e r  
c i r c u i t .  L i k e w i s e ,  when U302A and U302B Q a r e  b o t h  l ow ,  
U301C p r o v i d e s  a  h i g h  t o  t h e  t r a n s f o r m e r  c i r c u i t .  

When t h e  VERTICAL A t t e n u a t o r  S e l e c t o r  on t h e  F r o n t  P a n e l  i s  
i n  t h e  "OFF" p o s i t i o n ,  t h e  O s c i l l o s c o p e  C o n t r o l  B o a r d  
s u p p l i e s  a  h i g h  command t o  t h e  r e s e t  t e r m i n a l ,  p i n  4, o f  
U302A t o  i n h i b i t  t h e  o s c i l l a t o r  c i r c u i t  o u t p u t  t o  t h e  
T r a n s f o r m e r  c i r c u i t .  

W 

- 
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TRANSFORMER v ; - 2 0 0  VDC - 
DOUBLER 



B .  TRANSFORMER CIRCUIT 

Power i s  s u p p l i e d  t h r o u g h  a  f i l t e r  c o n s i s t i n g  of  C304,  C305 
and t o r o i d  L301 t o  t h e  c e n t e r  t a p  o f  t h e  p r i m a r y  w i n d i n g  o f  
t r a n f o r m e r  T301.  R325 n o r m a l l y  g r o u n d s  t h e  g a t e  of  FET 4 3 0 5 .  
When U301D o u t p u t  goes  h i g h ,  Q301 a p p l i e s  power t o  t h e  g a t e  
o f  9305 .  4305 g r o u n d s  one  end o f  t h e  p r i m a r y  w i n d i n g .  
S i m i l a r l y ,  U301C c o n t r o l s  4 3 0 3 ,  which  s u p p l  i e s  t h e  g a t e  
v o l t a g e  t o  F E T  4306 .  When 4303 i s  o f f ,  R324 g r o u n d s  t h e  g a t e  
o f  4306 .  4306 g r o u n d s  t h e  o p p o s i t e  end o f  t h e  p r i m a r y  
w i n d i n g .  The e f f e c t i v e  power a p p l i e d  t o  t h e  p r i m a r y  w i n d i n g  
o f  T301 i s  t h e n  24 V A C .  

The h i g h  v o l t a g e  s e c o n d a r y  w i n d i n g  p r o d u c e s  1000  V A C .  T h i s  
i s  r e c t i f i e d  and d o u b l e d  by CR301 and CR302, C306 and C307.  
The r e s u l t i n g  -2000  V D C  i s  t h e n  a p p l i e d  t o  t h e  CRT g r i d  a n d  
t o  a  v o l t a g e  d i v i d e r  c o n s i s t i n g  o f  f i x e d  r e s i s t o r s  R307, 
R311, R313, R314 and R315 and p o t e n t i o m e t e r s ,  R308 and R312. 
R308 p r o v i d e s  -1900  V D C  f o r  t h e  c a t h o d e  ( i n t e n s i t y )  and R312 
p r o v i d e s  -1500  V f o r  t h e  f o c u s  o f  t h e  beam. The s e c o n d a r y  
w i n d i n g  p r o v i d e s  6 .3  V A C  f o r  t h e  CRT f i l a m e n t .  T h i s  6 . 3  V A C  
i s  r i d i n g  a  -1900  V D C  o f f s e t .  

The m i d d l e  v o l t a g e  s e c o n d a r y  w i n d i n g  o u t p u t  i s  r e c t i f i e d  by 
CR303 t h r o u g h  CR306, and f i l t e r e d  by R310 and C309 t h r o u g h  
C312 t o  s u p p l y  + Z O O  V D C  t o  t h e  image c o r r e c t i o n  c i r c u i t ,  and  
t o  t h e  O s c i l l o s c o p e  C o n t r o l  Board f o r  h o r i z o n t a l  and v e r t i c a l  
d e f l e c t i o n .  

C .  IMAGE CORRECTION CIRCUIT 

The + Z O O  V D C  f rom t h e  t r a n s f o r m e r  c i r c u i t  i s  r e d u c e d  t o  
a p p r o x i m a t e l y  + I 0 0  V D C ,  s e t  by t r i m p o t  R316 f o r  c a l i b r a t i o n  
o f  CRT a s t i g m a t i s m  ( v e r t i c a l  component  o f  t h e  beam).  4 3 0 8  i s  
an e m i t t e r - f o l l o w e r  which f u r n i s h e s  a p p r o x i m a t e l y  + I 0 0  V D C  
f o r  t h e  CRT g e o m e t r y  ( h o r i z o n t a l  component  o f  t h e  beam) .  
R317 c a l i b r a t e s  t h e  base  v o l t a g e  o f  4308 .  

D .  DISPLAY BLANKING CIRCUIT 

Whi le  t h e  d i s p l a y  t r a c e  i s  d i s p l a y e d  on t h e  C R T  s c r e e n ,  4309 
a p p l i e s  t h e  d i s p l a y  b l a n k i n g  t o  t h e  g e o m e t r y  s u p p l y  f r o m  
4308.  When t h e  t r a c e  i s  n o t  d i s p l a y e d  ( i . e . ,  d u r i n g  
r e t r a c e ) ,  t h e  beam i s  s h i f t e d  o f f  t h e  s c r e e n  w i t h o u t  
s u p p r e s s i n g  i t s  i n t e n s i t y .  D u r i n g  t h e  b l a n k i n g  command f rom 
t h e  O s c i l  l s o c o p e  C o n t r o l  B o a r d ,  4307 c o n d u c t s ,  p u l l  i n g  down 
on t h e  e m i t t e r  o f  4309 and  s i m u l  t a n e o u s l y  a p p l y i n g  v o l t a g e  t o  
i t s  b a s e .  T h i s  t u r n s  o f f  4 3 0 9 ,  a l l o w i n g  t h e  v o l t a g e  on t h e  
d i s p l a y  b l a n k i n g  and t h e  b a s e  o f  4309 t o  d r o p  t o  a p p r o x i -  
m a t e l y  + 1 0 . 8  V D C .  When t h e  b l a n k i n g  command i s  r e m o v e d ,  4307 
t u r n s  o f f ,  a l l o w i n g  t h e  d i s p l a y  b l a n k i n g  l i n e  t o  f l o a t .  4307 
s i m u l t a n e o u s l y  r emoves  t h e  b a s e  vol  t a g e  t o  4 3 0 9 ,  a l l  owing  i t  
t o  c o n d u c t .  T h i s  s n a p s  t h e  d i s p l a y  b l a n k i n g  l i n e  back t o  i t s  
o r i g i n a l  l e v e l  and r e t u r n s  t h e  beam t o  t h e  C R T  s c r e e n .  



E.  ROTATION CIRCUIT 4b 

R322 a p p l i e s  a  0 - 1 2  VDC l e v e l  t o  t h e  r o t a t i o n  c o i l  o f  t h e  CRT 
t o  a l i g n  t h e  t r a c e  w i t h  t h e  h o r i z o n t a l  a x i s  o f  t h e  s c r e e n  
g r a t i c u l e .  I f  t h e  r a n g e  o f  R322 i s  i n s u f f i c i e n t  t o  f u l l y  
a l i g n  t h e  t r a c e ,  r o t a t i o n  o f  c o n n e c t o r  P / J 3 0 1  b y  1 8 0 °  w i l l  
r e v e r s e  t h e  p o l a r i t y  o f  t h e  c o i l .  The  t r a c e  can  t h e n  be 
a l i g n e d  u s i n g  R322.  

2 - 4  - 2 4  KEYBOARD 

The k e y b o a r d  i s  a 4  x 6  M a t r i x  PC B o a r d  w i t h  2 4  i n d e p e n d e n t  m o m e n t a r y  
p u s h b u t t o n  s w i t c h e s .  Two b u s e s  ( 4 - b i t  and  6 - b i t )  c o n n e c t  t h e  CPU t o  t h e  
k e y b o a r d .  T h e  C P U  f o r c e s  a l l  4  l i n e s  o f  t h e  4 - b i t  bus  l o w  s i m u l -  
t a n e o u s l y .  When a  k e y  i s  d e p r e s s e d ,  an i n t e r r u p t  i s  g e n e r a t e d  w h i c h  
c a u s e s  t h e  CPU t o  s t r o b e  t h e  4 - b i t  bus l i n e s .  T h i s  l o w  w i l l  be d e t e c t e d  
by o n e  o f  t h e  l i n e s  on t h e  6 - b i t  bus ,  t o  d e t e r m i n e  w h i c h  k e y  i s  
d e p r e s s e d .  

2 - 4 - 2 5  DISPLAY PC BOARD 

I 
A 

RECTIF IER 
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t AND 
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FILTER 

DISPLAY 

DRIVER 

DATA t A  
CLOCK - 

Y 

KEYBOARD BUS TO KEYBOARD 

F i g u r e  2 - 3 0  D i s p l a y  PC B o a r d  B l o c k  D i a g r a m  



,e A 1 6 - c h a r a c t e r  vacuum f l u o r e s c e n t  d i s p l a y  ( V F D ) ,  DS1401, and i t s  d r i v e r ,  
U1403, a r e  i n s t a l l e d  on t h e  D i s p l a y  Boa rd ,  which i s  mounted on t h e  F r o n t  
P a n e l .  The Keyboard i s  a l s o  assembled  w i t h  t h e  D i s p l a y  Board. 

Power t o  o p e r a t e  t h e  VFD and t h e  d r i v e r  c h i p  i s  f u r n i s h e d  by  an onboa rd  
power s u p p l y  which c o n v e r t s  - 1 2  V D C  t o  -3  V D C  and -20 V D C .  A n  o s c i l l a -  
t o r  s w i t c h e s  t h e s e  two v o l t a g e s  a c r o s s  t h e  two power p i n s  of  DS1401 t o  
p roduce  a p p r o x i m a t e l y  30 V A C .  Timer U1402 i s  c o n n e c t e d  between - 1 2  V D C  
and g round .  R1411, R1412 and C1409 e s t a b l i s h  t h e  R C  t ime  c o n s t a n t  f o r  a  
s t a b l e  o p e r a t i o n ,  p r o d u c i n g  -12 V p u l s e s .  C1410 c o u p l e s  t h e  p u l s e s  t o  
-12 V D C  s u p p l i e d  t h r o u g h  CR1401, t o  p roduce  -12 V p u l s e s  r i d i n g  on - 1 2  
V D C .  C1411 f i l t e r s  t h i s  s u p p l y  t o  a p p r o x i m a t e l y  -20 V D C .  R1404, 
R1405, C1405 and i n v e r t e r s  U1401E and U1401F form an o s c i l l a t o r  which 
d r i v e s  s w i t c h i n g  t r a n s i s t o r s  Q1402 and 41403 t h r o u g h  i n v e r t e r  U1401A and 
t r a n s i s t o r s  41404 and 41405 t h r o u g h  U1401C and U1401D. 41401 r e g u l a t e s  
t h e  -20 V D C  t o  -3 V D C ,  which i s  a p p l i e d  t o  t h e  c o l l e c t o r s  o f  41402 and 
41404 ,  w i t h  -20 V D C  b e i n g  a p p l i e d  t o  t h e  c o l l e c t o r s  o f  41403 and 41405 .  
As t h e  i n v e r t e r  s w i t c h e s  t h e  t r a n s i s t o r s  on and o f f ,  -3 V D C  and -20 V D C  
( m inus  l o s s e s )  a r e  a l t e r n a t e l y  s w i t c h e d  between p i n s  1  and 37 o f  DS1401. 
T h i s  p roduces  t h e  e f f e c t  o f  -15 V A C  t o  DS1401. 

A c l o c k  s i g n a l  from t h e  C P U  i s  s u p p l i e d  t o  U1403 t h r o u g h  l e v e l  con-  
v e r t i n g  t r a n s i s t o r  41407.  Data i s  f u r n i s h e d  t h r o u g h  l e v e l  c o n v e r t i n g  
t r a n s i s t o r  41406. When U1403 i s  c l o c k e d ,  i t  s h i f t s  e x i s t i n g  d a t a  one 
p l a c e  t o  t h e  l e f t  and p r e s e n t s  t h e  new d a t a  i n  t h e  j u s t  v a c a t e d  r i g h t  
hand p o s i t i o n .  

F 
2-4-26  FUNCTION SWITCH P C  B O A R D  

The F u n c t i o n  Swi t ch  P C  Board c o n t a i n s  t h e  f r o n t  pane l  m e t e r s ,  s q u e l c h  
and volume c o n t r o l s ,  t o n e  s e l e c t  and l e v e l  c o n t r o l s ,  and f o u r  r o t a r y  
s w i t c h e s  f o r  s e l e c t i n g  me te r  f u n c t i o n ,  mode, f r e q  e r r o r  r a n g e ,  and modu- 
l a t i o n .  Al l  s w i t c h i n g  l i n e s  a r e  r o u t e d  t h r o u g h  t h e  motherboard and a l l  
can be p r o c e s s o r  c o n t r o l l e d .  T h i s  board a l s o  c o n t a i n s  t h e  L O C K  Lamp and 
t h e  SIG I n d i c a t o r  Lamp, which i n d i c a t e  r e s p e c t i v e l y  t h a t  t h e  RF s y s t e m  
i s  l ocked  on f r e q u e n c y  and t h a t  t h e  i n p u t  s i g n a l  i s  g r e a t e r  t han  t h e  
s q u e l c h  l e v e l .  

2 -73 /2 -74  Blank  



SECTION 3 - PERFORMANCE EVALUATION 
3-1 GENERAL 

T h i s  s e c t i o n  c o n t a i n s  s t e p - b y - s t e p  t e s t  p r o c e d u r e s  f o r  a s s e s s i n g  t h e  
p e r f o r m a n c e  of  t h e  FM/AM-1200S/A. These p r o c e d u r e s  s h o u l d  be r e l i e d  
u p o n  as t h e  f i r s t  s t e p  i n  t h e  t r o u b l e s h o o t i n g / m a i n t e n a n c e  p r o c e s s ,  when 
t h e  o p e r a t i n g  c o n d i t i o n  o f  t h e  s e t  i s  i n  q u e s t i o n .  A l l  p r o c e d u r e s  c o n -  
t a i n e d  i n  t h i s  s e c t i o n  a r e  p e r f o r m e d  u s i n g  t h e  FM/AM-1200S/A f r o n t  and 
r e a r  p a n e l  c o n t r o l s ,  i n d i c a t o r s  and c o n n e c t o r s  and does n o t  r e q u i r e  t h e  
r e m o v a l  o f  t h e  e x t e r i o r  c a s e .  

The t e s t  p r o c e d u r e s  c o n t a i  n  s e v e r a l  common h e a d i  ngs  w h i c h  a r e  d e f  i n e d  
b e l o w :  

3 - 2 - 1  T e s t  p r o c e d u r e  number .  

PERFORMANCE 
EVALUATION: Name o f  t e s t  p r o c e d u r e  t o  be p e r f o r m e d .  

SPECIAL ACCESSORY 
EQUIPMENT R E Q ' D :  L i s t  o f  a n y  s p e c i a l  a c c e s s o r y  t e s t  e q u i p m e n t  

r e q u i r e d  t o  c o m p l e t e  t h e  t e s t  p r o c e d u r e .  

I N I T I A L  
CONTROL SETTINGS: I n i  t i  a1 FM/AM-1200S/A f r o n t  and r e a r  p a n e l  c o n t r o l  

s e t t i n g s  r e q u i r e d  t o  b e g i n  t h e  t e s t  p r o c e d u r e .  
p ( R e f e r  t o  F i g u r e  1 - 2  on f o l d o u t  page i n  S e c t i o n  1 

f o r  f r o n t  and r e a r  p a n e l  c o n t r o l  i d e n t i f i c a t i o n . )  

3 - 1 - 1  PRE-OPERATIONAL CONSIDERATIONS 

F o r  maximum b e n e f i t  o f  a l l  o p e r a t i n g  p r o c e d u r e s  h e r e i n ,  i t  i s  s t r o n g l y  
recommended t h a t  p e r s o n n e l :  

1. T h o r o u g h l y  r e a d  and u n d e r s t a n d  a l l  s t e p s  o f  p r o c e d u r e  t o  be  
p e r f o r m e d ,  p r i o r  t o  i t s  compl  e t i o n .  

2. Be f a m i l i a r  w i t h  t h e  c i r c u i t  o r  u n i t  u n d e r  t e s t  s o  some i d e a  
i s  p e r c e i v e d  as t o  t h e  power ,  f r e q u e n c y  and  wave fo rm t o  be 
e x p e c t e d  a t  each  t e s t  p o i n t .  T h i s  k n o w l e d g e  w i l l  a i d  
p e r s o n n e l  i n  p e r f o r m i n g  t h e  t e s t  p r o c e d u r e  i n  a  l o g i c a l  a n d  
e f f i c i e n t  m a n n e r .  

3 - 1 - 2  TEST EQUIPMENT REQUIREMENTS 

A p p e n d i x  B a t  t h e  r e a r  o f  t h i s  manua l  c o n t a i n s  a  c o m p r e h e n s i v e  l i s t  o f  
t e s t  e q u i p m e n t  s u i t a b l e  f o r  p e r f o r m i n g  any  o f  t h e  p r o c e d u r e s  i n  t h i s  
m a n u a l .  Any o t h e r  e q u i p m e n t  m e e t i n g  t h e  s p e c i f i c a t i o n s  l i s t e d  i n  t h e  
a p p e n d i x ,  may be s u b s t i t u t e d  i n  p l a c e  o f  t h e  recommended m o d e l s .  



F o r  c e r t a i n  p r o c e d u r e s  i n  t h i s  m a n u a l ,  t h e  
e q u i p m e n t  l i s t e d  i n  A p p e n d i x  B may e x c e e d  t h e  
m i n i m u m  r e q u i r e d  s p e c i f i c a t i o n s .  

3 - 1 - 3  CORRECTIVE MAINTENANCE P R O C E D U R E S  

The  p e r f o r m a n c e  c h e c k s  i n  t h i s  s e c t i o n  w i l l  a i d  t h e  o p e r a t o r / t e c h n i c i a n  
i n  d e t e r m i n i n g  w h e t h e r  t h e  FM/AM-1200S/A i s  f u n c t i o n i n g  p r o p e r l y  o r  i f  a 
f a i l u r e  c o n d i t i o n  e x i s t s .  A f a i l u r e  c o n d i t i o n  w i l l  n o r m a l l y  be 
r e f l e c t e d  as  e i t h e r  a  c a l i b r a t i o n  e r r o r  o r  a  m a l f u n c t i o n .  A c a l i b r a t i o n  
e r r o r  i s  d e f i n e d  a s  a  m e a s u r e m e n t  o r  r e a d i n g  ( r e l a t i n g  t o  t h e  u n i t  b e i n g  
t e s t e d )  t h a t  i s  n o t  w i t h i n  p r e s c r i b e d  t o l e r a n c e .  I n  t h i s  c o n d i t i o n ,  t h e  
s e t  may o u t w a r d l y  a p p e a r  t o  be  f u n c t i o n i n g  p r o p e r l y ,  d e s p i t e  t h e  
p r e s e n c e  o f  a c a l i b r a t i o n  e r r o r .  A m a l f u n c t i o n  d e n o t e s  a  d e f e c t i v e  c o n -  
d i t i o n  w h e r e  a  s i g n a l  may be t o t a l l y  a b s e n t ,  g r o s s l y  o u t  o f  t o l e r a n c e  
o r  w h e r e  t h e  u n i t  i t s e l f  ( o r  a n y  p a r t  t h e r e o f )  i s  o b v i o u s l y  n o t  w o r k i n g  
p r o p e r 1  y .  

I n  e v e n t  a  f a i l u r e  c o n d i t i o n  o r  c a l i b r a t i o n  e r r 0 . r  i s  c o n f i r m e d ,  t h e  
t e c h n i c i a n  s h o u l d  t a k e  a p p r o p r i a t e  c o r r e c t i v e  a c t i o n  t o  r e t u r n  t h e  s e t  
t o  i t s  n o r m a l  o p e r a t i n g  c o n d i t i o n .  



3-2 PERFORMANCE EVALUATION 

3 - 2 - 1  RECEIVE M O D E  PERFORMANCE EVALUATION 

SPECIAL  ACCESSORY 
EQUIPMENT REQUIRED: ( s e e  A p p e n d i x  B  f o r  T e s t  E q u i p m e n t  R e q u i r e m e n t s )  

1 S i g n a l  G e n e r a t o r  
1 3 - f t  Coax  C a b l e  w i t h  BNCIBNC C o n n e c t o r s  

I N I T I A L  CONTROL SETTINGS:  See F i g u r e  1 - 2  

CONTROL SETTING 

3 MODULATION S e l  e c t  C o n t r o l  
4 MODULATION M e t e r  C o n t r o l  

22  PWR/OFF/BATT S w i t c h  
2  6  HORIZONTAL Sweep S e l  e c t o r  

C o n t r o l  
3  5  FREQ E R R O R  M e t e r  Range  

S e l  e c t o r  C o n t r o l  
3  9 MODE S e l e c t o r  C o n t r o l  
4 1  SQUELCH C o n t r o l  

"FM NAR" P o s i t i o n  
" 6  k H z / %  x 1 0 "  P o s i t i o n  
" P W R "  P o s i t i o n  
"1 M H z / D I V N  P o s i t i o n  ( o n  

FM/AM- 1 2 0 0 s )  
"RF 1 0 K "  P o s i t i o n  

" R E C "  P o s i t i o n  
F u l l  y  ccw P o s i t i o n  

STEP PROCEDURE 
P 

1. A d j u s t  S i g n a l  G e n e r a t o r  t o  25 .50  MHz, m o d u l a t e d  w i t h  a  1 k H z  t o n e  
a t  5  kHz d e v i a t i o n ,  a t  a  l e v e l  o f  - 4 0  dBm o u t p u t .  

2. C o n n e c t  S i g n a l  G e n e r a t o r  t o  ANTENNA C o n n e c t o r  ( 3 4 ) .  

3. U s i n g  K e y b o a r d  ( 1 8 ) ,  s e l e c t  "RF 0 2 5 . 5 0 0 0 "  MHz a n d  " 2 n d  F u n c t i o n  
- M e t e r M .  V e r i f y  t h e  FREQ ERROR M e t e r  ( 3 6 )  a n d  VFD ( 3 7 )  s h o w  " 0 "  
f r e q u e n c y  e r r o r  a n d ,  o n  t h e  FM/AM-1200S,  t h e  A n a l y z e r  s h o w s  a  - 4 0  
dBm s i  g n a l  1 e v e 1  . 

4.  V e r i f y  m o d u l a t i o n  r e a d i n g s  o n  t h e  MODULATION M e t e r  ( 1 )  a n d  VFD 
( 3 7 )  a s  f o l l o w s :  

e 5. D i s c o n n e c t  S i g n a l  G e n e r a t o r .  S e t  MODULATION S e l e c t  C o n t r o l  ( 3 )  
t o  "FM NAR" p o s i t i o n  a n d  a d j u s t  SQUELCH C o n t r o l  ( 4 1 )  t o  j u s t  
s i  1  e n c e  r e c e i  v e r  . 

CONTROL SETTING FM/AM-1200S/A D I S P L A Y  

MODULATION 
METER ( 1 )  

5  
5 
5 
3  
3  

METER 
RANGE 

SELECTOR ( 4 )  

6 
6 
6  
6 
6 

SIGNAL 
GENERATOR 
MODULATION 

5K FM 
5K FM 
5K FM 

3 0 %  AM 
3 0 %  AM 

VFD ( 3 7 )  

MD 5.XXX 
MD 5.XXX 
MD 5.XXX 
MD 3.XXX 
MD 3.XXX 

MODULATION 
SELECTOR 

( 3 )  

FM NAR 
FM M I D  
FM WIDE 
AM NAR 
AM NORM 



PROCEDURE STEP 

6. A d j u s t  t h e  S i g n a l  G e n e r a t o r  f o r  no m o d u l a t i o n  a n d  r e c o n n e c t  i t  t o  
t h e  ANTENNA C o n n e c t o r  ( 3 4 ) .  

S e l e c t  t h e  f o l l o w i n g  f r e q u e n c i e s  on  t h e  FM/AM-1200S/A a n d  t h e  
S i g n a l  G e n e r a t o r  a n d  v e r i f y  r e c e i v e r  s e n s i t i v i t y  i s  - 1 0 1  dB o r  
g r e a t e r .  

2 5 5 . 5 0 0 0  MHz 
4 5 5 . 5 0 0 0  MHz 

8 5 5 . 5 0 0 0  MHz 
9 9 9 . 9 9 9 9  MHz 

D i s c o n n e c t  t h e  S i g n a l  G e n e r a t o r .  S e l e c t  RF 1 5 1 . 0 0 0 0  MHz o n  
K e y b o a r d  ( 1 8 )  a n d  METER Range S e l e c t o r  C o n t r o l  ( 4 )  t o  "WATTS - PK 
1 5 "  P o s i t i o n .  

R o t a t e  SQUELCH C o n t r o l  ( 4 1 )  cw j u s t  e n o u g h  t o  s q u e l c h  t h e  
r e c e i  v e r .  

A d j u s t  RF S i g n a l  G e n e r a t o r  f o r  a  s i g n a l  o f  1 5 1 . 0 0 0 0  MHz a t  - 9 0  
dBm. C o n n e c t  G e n e r a t o r  t o  t h e  ANTENNA C ~ n n e c t o r  ( 3 4 )  o f  
FM/AM-1200S/A. V e r i  f y  s i  g n a l  b r e a k s  s q u e l  c h .  

D e c r e a s e  t h e  S i g n a l  G e n e r a t o r  o u t p u t  s u f f i c i e n t l y  t o  s q u e l c h  t h e  
r e c e i v e r ,  t h e n  i n c r e a s e  t h e  l e v e l  u n t i l  i t  j u s t  b r e a k s  s q u e l c h .  
N o t e  t h i s  l e v e l .  ( T h e  l e v e l  s h o u l d  be l e s s  t h a n  - 1 0 1  dBm.) - 
To v e r i f y  a d j a c e n t  c h a n n e l  r e j e c t i o n  (ACR) ,  r e d u c e  t h e  s i g n a l  
l e v e l  t o  s q u e l c h  t h e  r e c e i v e r ,  t h e n  i n c r e a s e  t h e  l e v e l  u n t i l  i t  
j u s t  b r e a k s  s q u e l c h  a t  e a c h  o f  t h e  f o l l o w i n g  f r e q u e n c i e s  a n d  
b a n d w i d t h s .  The l e v e l  n o t e d  i n  S t e p  11 m u s t  be a t  l e a s t  4 0  dB 
b e l o w  t h e  l e v e l s  o b t a i n e d  i n  t h i s  s t e p .  

1 3 .  D i s c o n n e c t  S i g n a l  G e n e r a t o r .  S e t  MODULATION S e l e c t  C o n t r o l  ( 3 )  
t o  "SSB" p o s i t i o n ,  s e l e c t  RF 0 0 0 . 0 0 1 0  MHz o n  t h e  K e y b o a r d  ( 1 8 ) ,  
t h e n  r o t a t e  VOLUME C o n t r o l  ( 4 0 )  cw a s  r e q u i r e d  t o  v e r i f y  a  t o n e  
o f  a p p r o x i m a t e l y  1 kHz i s  a u d i b l e  f r o m  t h e  S p e a k e r .  

SIGNAL GENERATOR 
FREQUENCY (MHz)  

1 5 1 . 0 2 7 0  
1 5 1 . 3 0 0 0  
1 5 1 . 0 1 2 0  

1 4 .  S e t  t h e  FM/AM-1200S/A c o n t r o l s  as  f o l l o w s :  

CONTROLS I N I T I A L  SETTINGS 

FM/AM- 1 2 0 0 S / A  
FREQUENCY (RF-MHz) 

1 5 1 . 0 0 0 0  
1 5 1 . 0 0 0 0  
1 5 1 . 0 0 0 0  

3  MODULATION S e l e c t  C o n t r o l  "FM NAR" P o s i t i o n  
5  VAR Tone S e l e c t o r  S w i t c h  "OFF"  P o s i t i o n  
7 1 kHz Tone S e l e c t o r  S w i t c h  "OFF"  P o s i t i o n  
8  1 kHz Tone L e v e l  C o n t r o l  F u l l y  c c w  P o s i t i o n  

1 8  K e y b o a r d  " 1 0 . 0 0 0  MHz" 

MODULATION 
SELECTOR 

FM NAR 
FM M I D  
AM NAR 

- 

ACR 

4 0  dB down 
4 0  dB down 
4 0  dB d o w n  



F STEP PROCEDURE 

1 5 .  C o n n e c t  c o a x  c a b l e  b e t w e e n  ANT C o n n e c t o r  ( 3 4 )  a n d  E x t e r n a l  
R e f e r e n c e  C o n n e c t o r  ( 4 5 ) .  

1 6 .  V e r i f y  FREQ ERROR M e t e r  r e a d s  z e r o .  

1 7 .  U s i n g  K e y b o a r d  ( 1 8 )  a n d  FREQ ERROR Range S e l e c t o r  C o n t r o l  ( 3 5 )  
s e l e c t  e a c h  m e t e r  r a n g e l f r e q u e n c y  c o m b i n a t i o n  i n  T a b l e  3 - 1 ,  i n  
o r d e r  g i v e n ,  a n d  make t h e  c o r r e s p o n d i n g  v e r i f i c a t i o n s .  

Tab1 e  3 - 1  F r e q u e n c y  E r r o r  V e r i  f i c a t i o n  C h a r t  ( R F )  

1 8 .  S e t  F M I A M - 1 2 0 0 S I A  c o n t r o l s  as  f o l l o w s :  

FREQ ERROR M e t e r  
Range S e l e c t o r  C o n t r o l  

( 3 5 )  S e t t i n g  

RF 1OK 

RF 1 K  

RF 1 0 0  

RF 3K 

RF 3 0 0  

RF 3 0  

CONTROLS I N I T I A L  SETTINGS 

FREQ E R R O R  
M e t e r  ( 3 6 )  
I n d i c a t i o n  

- 1 . 0 0  
+l. 0 0  

Pegged  + 

Pegged  + 
+l. 0 0  

+l. 00 

- 3 . 0  
+3.0  

+3.0 

0  

S e l e c t e d  
F r e q u e n c y  . 

RF 0 1 0 . 0 1 0 0  MHz 
RF 0 0 9 . 9 9 0 0  MHz 
RF 0 0 9 . 9 8 7 0  MHz 

RF 0 0 9 . 9 9 7 0  MHz 
RF 0 0 9 . 9 9 9 0  MHz 

RF 0 0 9 . 9 9 9 9  MHz 

RF 0 1 0 . 0 0 3 0  MHz 
RF 0 0 9 . 9 9 7 0  MHz 

RF 0 0 9 . 9 9 9 7  MHz 

RF 0 1 0 . 0 0 0 0  MHz 

7  1 kHz T o n e  S e l e c t o r  S w i t c h  "ON" P o s i t i o n  
8  1 kHz T o n e  L e v e l  C o n t r o l  " 5  k H z "  D e v i a t i o n  

3 9  Mode S e l e c t o r  C o n t r o l  "Gen"  P o s i t i o n  

1 

To1 e r a n c e  

+. 0 3 %  
+ . 0 3 %  

+ . 0 3 %  

+ . 0 3 %  

* . 0 9 %  
+. 0 9 %  

+ . 0 9 %  

+ . 0 9 %  



STEP PROCEDURE - 
1 9 .  U s i n g  K e y b o a r d  ( 1 8 )  a n d  F r e q  Range S e l e c t o r  C o n t r o l  ( 3 5 ) ,  s e l e c t  

e a c h  m e t e r  r a n g e l f r e q u e n c y  c o m b i n a t i o n  i n  T a b l e  3 - 2 ,  i n  o r d e r  
g i v e n ,  a n d  make c o r r e s p o n d i n g  v e r i f i c a t i o n s .  

T a b l e  3 - 2  F r e q u e n c y  E r r o r  M e t e r  V e r i f i c a t i o n  C h a r t  ( A u d i o )  

2 0 .  Remove c o a x  c a b l e  a n d  d i s c o n n e c t  t e s t  e q u i p m e n t .  

c 

FREQ ERROR METER 
Range S e l  e c t o r  C o n t r o l  

( 3 5 )  S e t t i n g  

AUDIO 3 0 0  

AUDIO 3 0  

AUDIO 3  

* 

S e l  e c t e d  
F r e q u e n c y  

TONE 0 1 0 0 0 . 0  SINE 
TONE 0 1 3 0 0 . 0  S I N E  
TONE 0 0 7 0 0 . 0  SINE 

TONE 0 1 0 3 0 . 0  SINE 
TONE 0 0 9 7 0 . 0  SINE 

TONE 0 1 0 0 3 . 0  SINE 
TONE 0 0 9 9 7 . 0  SINE 

FREQ ERROR 
M e t e r  ( 3 6 )  
I n d i c a t i o n  

0  
- 3 . 0  
+3 . 0  

- 3 . 0  
+3.0  

- 3 . 0  
+3 . 0  

To1 e r a n c e  

0  
+ .09% 
f 0 9 %  

+. 0 9 %  
+ .09% 

2 .09% 
+ .09% 



. 3 - 2 - 2  GENERATE MODE PERFORMANCE EVALUATION 

SPECIAL  ACCESSORY 
EQUIPMENT REQUIRED: ( S e e  A p p e n d i x  B  f o r  T e s t  E q u i  p m e n t  R e q u i r e m e n t s )  

1 S p e c t r u m  A n a l y z e r  
1 F u n c t i o n  G e n e r a t o r  
1 M i c r o w a t t m e t e r  
1 M o d u l a t i o n  M e t e r  
1 F r e q u e n c y  C o u n t e r  

I N I T I A L  CONTROL SETTINGS:  

CONTROL SETTING 

MODULATION S e l  e c t  C o n t r o l  "FM WIDE" P o s i t i o n  
MODULATION M e t e r  C o n t r o l  " 6  K H z / %  x  1 0 "  P o s i t i o n  
VAR T o n e  S e l e c t o r  S w i t c h  "OFF"  P o s i t i o n  
V A R  T o n e  L e v e l  C o n t r o l  F u l  l y  c c w  P o s i t i o n  
1 kHz T o n e  S e l e c t o r  S w i t c h  "OFF"  P o s i t i o n  
1 kHz T o n e  L e v e l  C o n t r o l  F u l l y  c c w  P o s i t i o n  
RF L e v e l  A t t e n u a t o r  C o n t r o l  F u l l y  c c w  P o s i t i o n  
RF L e v e l  A t t e n u a t o r  " - 3 0  dBm" P o s i t i o n  

V e r n i e r  C o n t r o l  
PWR/OFF/BATT S w i t c h  "PWR" P o s i t i o n  
GENILOCK C o n t r o l  " L o c k "  P o s i t i o n  
M O D E  S e l  e c t o r  C o n t r o l  "GEN" P o s i t i o n  

STEP PROCEDURE 

1. C o n n e c t  F r e q u n e c y  C o u n t e r  t o  T /R c o n n e c t o r  ( 1 1 ) .  

2. U s i n g  K e y b o a r d  ( 1 8 ) ,  s e l e c t  e a c h  o f  t h e  f r e q u e n c i e s  i n  T a b l e  3 - 3  
a n d  v e r i f y  f r e q u e n c y  a c c u r a c y  w i t h  t h e  F r e q u e n c y  C o u n t e r .  

T a b l e  3 - 3  G e n e r a t e  F r e q u e n c y  A c c u r a c y  

FREQUENCY 

( M H Z )  

0 0 0 . 5 0 0 0  
0 0 2 . 5 0 0 0  
0 1 2 . 5 0 0 0  
0 4 2 . 5 0 0 0  
1 4 2 . 5 0 0 0  
3 4 2 . 5 0 0 0  
6 4 2 . 5 0 0 0  
9 9 9 . 9 9 9 9  

i 

3. D i s c o n n e c t  t h e  F r e q u e n c y  C o u n t e r  a n d  c o n n e c t  S p e c t r u m  A n a l y z e r  t o  
T/R C o n n e c t o r  ( 1 1 ) .  S e l e c t  e a c h  o f  t h e  f r e q u e n c i e s  i n  T a b l e  3 - 3  

c. a n d  v e r i f y  t h e  t o l e r a n c e  i s  k 2 . 5  d B  f o r  t h e  o u t p u t  l e v e l  a t  - 3 0  
dBm a n d  - 1 1 0  dBm. 

FREQUENCY TOLERANCE ( H Z )  

O P T  O V E N  ( . 0 5  P P M )  

2 . 0 2 5  
2 . 1 2 5  
k . 6 2 5  

k 2 . 1 2 5  
5 7 . 1 2 5  

2 1 7 . 1 2 5  
2 3 2 . 1 2 5  
k 5 0 . 0 0 0  

S T D  T C X O  ( . 5  P P M )  

k . 2 5  
k 1 . 2 5  
k 6 . 2 5  

k 2 1 . 2 5  
k 7 1 . 2 5  

k 1 7 1 . 2 5  
k 3 2 1 . 2 5  
k 5 0 0 . 0 0  

O P T  T C X O  ( . 2  P P M )  

k .  1 0  
k . 5 0  

2 2 . 5 0  
k 8 . 5 0  

k 2 8 . 5 0  
k 6 8 . 5 0  

k 1 2 8 . 5 0  
k 2 0 0 . 0 0  



STEP PROCEDURE 

4 .  S e l e c t  "RF 5 0 0 . 0 0 0 0 "  MHz o n  t h e  K e y b o a r d  ( 1 8 ) .  R o t a t e  t h e  RF 
LEVEL A t t e n u a t o r  V e r n i e r  C o n t r o l  ( 1 0 )  t h r o u g h  i t s  e n t i  r e  r a n g e  
a n d  v e r i f y  t h e  o u t p u t  l e v e l  s h i f t s  a t  l e a s t  11 dB.  

5 .  C o n n e c t  S p e c t r u m  A n a l y z e r  t o  t h e  DUPLEX C o n n e c t o r  ( 1 4 ) .  

6 .  S e l e c t  "DUP" o n  t h e  MODE S e l e c t o r  ( 3 9 ) ,  a n d  "RF 1 5 0 . 0 0 0 0 "  o n  t h e  
K e y b o a r d  ( 1 8 ) .  

7 .  U s i n g  t h e  K e y b o a r d  ( 1 8 ) ,  s e l e c t  e a c h  o f  t h e  f o l l o w i n g  o f f s e t  f r e -  
q u e n c i e s  a n d  v e r i f y  t h e  c o r r e c t  o u t p u t  f r e q u e n c y  a n d  l e v e l  as  
s h o w n  i n  T a b l e  3 - 4 .  

8.  C o n n e c t  S p e c t r u m  A n a l y z e r  t o  T/R C o n n e c t o r  ( 1 1 )  a n d  v e r i f y  t h e  
o u t p u t  l e v e l  i s  - 8 0  dBm ('5 d B ) .  

9 .  D i s c o n n e c t  a l l  t e s t  e q u i p m e n t .  

OUTPUT LEVEL 

- 6 0  dBm ('10 d B )  
- 6 0  dBm ('10 d B )  
- 6 0  dBm ('10 d B )  
- 6 0  dBm ('10 d B )  
- 6 0  dBm ('10 d B )  
- 6 0  dBm ('10 d ~ )  
- 6 0  dBm ('10 d B )  
- 6 0  dBm ('10 d B )  

OFFSET 
FREQUENCY (MHz)  

+1 . O O O O  
- 2 . 0 0 0 0  
t 5 . 5 0 0 0  

- 1 0 . 0 0 0 0  
t 1 5 . 5 5 0 0  
- 2 0 . 0 0 0 0  
+3 5 . 0 0 0 0  
- 4  9 .9900 

DUPLEX 
FREQUENCY (MHz)  

1 5 1 . 0 0 0 0  
1 4 8 . 0 0 0 0  
1 5 5 . 5 0 0 0  
1 4 0 . 0 0 0 0  
1 6 5 . 5 5 0 0  
1 3 0 . 0 0 0 0  
1 8 5 . 0 0 0 0  
1 0 0 . 0 1 0 0  



SECTION 4 - CALIBRATION 
4-1 GENERAL 

Ir 

T h i s  s e c t i o n  c o n t a i n s  c a l  i b r a t i  o n  p r o c e d u r e s  f o r  t h e  f o l  l o w i  n g  
FMIAM- 120CS/A  f r o n t  p a n e l  i n d i c a t o r s  a n d  i n t e r n a l  m o d u l  e s :  

C A L I B R A T I O N  C A L I B R A T I O N  PROCEDURE PAGE NO 
PROCEDURE T I T L E  -------_--_-----------_---------_-----_-_-______-__--___-_-___________ 

M e c h a n i c a l  Z e r o  o f  M e t e r s .  ........................... 4 - 7  
Power  S u p p l y  C a l  i b r a t i o n  ( F M / A M - 1 2 0 0 s  t h r u  SN 
4 4 9 0  a n d  FMIAM-120CA t h r u  S I N  1 4 4 8 )  .................. 4 - 9  
P o w e r  S u p p l y  C a l  i b r a t i  o n  ( F M I A M - 1 2 0 0 s  S I N  4 4 5 1  a n d  
ON a n d  FM/AM-1200A S I N  1 4 4 9  a n d  ON) .................. 4 - 1 0  
F r e q u e n c y  S t a n d a r d  C a l  i b r a t i o n . .  ..................... 4 - 1 1  
F u n c t i o n  G e n e r a t o r  C a l i b r a t i o n . . . . . . . . . . . . . . . . . . . . . . .  4 - 1 3  
H i g h  a n d  Low L o o p  C a l i b r a t i o n . .  ...................... 4 - 1 5  ......................... D i g i t a l  M o d u l e  C a l  i b r a t i  o n . .  4 - 2 1  ....................... M o d u l a t i o n  M e t e r  C a l i b r a t i o n . .  4 - 2 3  .......................... G e n e r a t e  S i g n a l  C a l i b r a t i o n  4 - 2 9  ................................ DVM 1 1 0  C a l  i b r a t i o n . .  4 - 3 3  
O s c i l l o s c o p e / A n a l y z e r  C a l  i b r a t i o n  ( F M / A M - 1 2 0 0 s  O n l y ) .  4 - 3 5  ......... O s c i  l l o s c o p e  C a l  i b r a t i o n  ( F M / A M - ~ ~ O O A  O n l y ) .  4 - 4 1  

T h e s e  p r o c e d u r e s  s h o u l d  be p e r f o r m e d  as  a  r e s u l  t o f  o n e  o r  m o r e  o f  t h e  
f o l l o w i n g  c o n d i t i o n s :  - 1. I f ,  d u r i n g  t h e  c o u r s e  o f  n o r m a l  o p e r a t i o n ,  t h e  F M I A M - 1 2 0 0 S / A  

f a i l s  t o  m e e t  t h e  p e r f o r m a n c e  s p e c i f i c a t i o n s  a s  p r o v i d e d  i n  
"SECTION 3  - PERFORMANCE EVALUATION".  

2 .  I f  a m o d u l e  i s  f o u n d  t o  be d e f e c t i v e  a n d  r e q u i r e s  s i g n i f i c a n t  
r e p a i r  o r  r e p 1  a c e m e n t .  

3 .  I f  t h e  r e c o m m e n d e d  a n n u a l  c a l i b r a t i o n  i s  d u e .  

4 - 1 -  1 SAFETY PRECAUTIONS 

As w i t h  a n y  p i e c e  o f  e l e c t r o n i c  e q u i p m e n t ,  e x t r e m e  c a u t i o n  s h o u l d  be 
t a k e n  when t r o u b l e s h o o t i n g  " l i v e "  c i r c u i t s .  When p e r f o r m i n g  t h e  c a l  i b r a -  
t i o n  p r o c e d u r e s  i n  t h i s  s e c t i o n ,  b e  s u r e  t o  o b s e r v e  t h e  f o l l o w i n g  
p r e c a u t i o n s :  

AS LONG AS THE BATTERY I S  INSTALLED OR EXTERNAL 
A C  O R  DC POWER I S  APPLIED,  A 1 2  V D C  POTENTIAL 
EXISTS AT VARIOUS POINTS ON REAR PANEL, 
REGARDLESS OF THE FRONT PANEL POWER SWITCH 
POSIT ION.  



WHEN WORKING WITH " L I V E "  C IRCUITS OF HIGH 
POTENTIAL ,  KEEP ONE HAND I N  POCKET O R  BEHIND 
Y O U R  BACK TO AVOID SERIOUS SHOCK HAZARD. 

REMOVE ALL JEWELRY O R  OTHER COSMETIC APPAREL 
BEFORE TROUBLESHOOTING A N D / O R  REPAIRING L I V E  
C I R C U I T S .  

FOR ADDED I N S U L A T I O N ,  PLACE RUBBER BENCH MAT 
UNDER ALL POWERED BENCH EQUIPMENT, AS WELL AS A  
RUBBER FLOOR MAT BENEATH T E C H N I C I A N ' S  CHAIR. 

HEED ALL WARNINGS AND CAUTIONS CONCERNING 
MAXIMUM VOLTAGES AND P O W E R  INPUTS.  

4 -  1 - 2  DISASSEMBLY REQUIREMENTS 

To  p e r f o r m  a n y  o f  t h e  c a l i b r a t i o n  p r o c e d u r e s  c o n t a i n e d  i n  t h i s  s e c t i o n  
( w i t h  t h e  e x c e p t i o n  o f  4 - 2 - 1 ,  M e c h a n i c a l  Z e r o  o f  M e t e r s ! ,  t h e  e x t e r i o r  
c a s e  m u s t  be r e m o v e d  f r o m  t h e  FM/AM-1200S/A .  T h e  o n l y  m o d u l  es w h i c h  
m u s t  be r e m o v e d  a n d  d i s a s s e m b l e d  s p e c i f i c a l l y  f o r  c a l  i b r a t i o n  a r e  t h e  
t h r e e  S p e c t r u m  A n a l y z e r  M o d u l  e s .  

4 - 1 - 3  TEST EQUIPMENT REQUIREMENTS 

A  l i s t  o f  t e s t  e q u i p m e n t  r e q u i r e d  t o  p e r f o r m  e a c h  c a l i b r a t i o n  p r o c e d u r e  
i s  p r o v i d e d  w i t h  t h e  p r o c e d u r e .  The  m i n i m u m  e q u i p m e n t  s p e c i f i c a t i o n s  
w h i c h  c a n  m e e t  t h e  r e q u i r e m e n t s  f o r  t h e  p r o c e d u r e  a r e  1  i s t e d  i n  A p p e n d i x  
B.  

4 - 1 - 4  CONTROLS AND CALIBRATION POINTS 

' h e  v a r i o u s  f r o n t  a n d  r e a r  p a n e l  c o n t r o l s ,  c o n n e c t o r s  a n d  i n d i c a t o r s  
p e c i f i e d  i n  t h e  c a l i b r a t i o n  p r o c e d u r e s  a r e  f o l l o w e d  b y  a n  i t e m  n u m b e r .  
i g u r e  1 - 2  shows t h e  l o c a t i o n  o f  e a c h  o f  t h e s e  i t e m s .  C a l i b r a t i o n  

p o i n t s  f o r  t h e  S p e c t r u m  A n a l y z e r  M o d u l e  a r e  s h o w n  o n  t h e  i n d i v i d u a l  P C  
B o a r d  d r a w i n g s  i n  S e c t i o n  7 .  A l l  o t h e r  c a l i b r a t i o n  p o i n t s  a r e  
i d e n t i f i e d  i n  F i g u r e  4 - 5 .  

4 - 1 - 5  UPON COMPLETION OF CALIBRATION PROCEDURES 

The p r o c e d u r e s  c o n t a i n e d  i n  t h i s  s e c t i o n  a r e  c o m p l e t e  f o r  t h e  s y s t e m  
s p e c i f i c a l l y  a d d r e s s e d ,  a n d  u p o n  c o m p l  e t i o n  o f  a  g i v e n  p r o c e d u r e ,  t h e  
e n t i  r e  c a 1  i b r a t i o n  p r o c e d u r e  may  be  t e r m i n a t e d .  C o n t r o l  s e t t i n g s ,  
o p e r a t i n g  commands,  a n d  t e s t  e q u i p m e n t  c o n n e c t i o n s  do n o t  c a r r y  o v e r  
f r o m  o n e  p r o c e d u r e  t o  a n o t h e r ,  a n d  a r e  n o t  a s s u m e d  a t  t h e  s t a r t  o f  a n y  
p r o c e d u r e .  A l w a y s  d i s c o n n e c t  a1 1  t e s t  e q u i  p m e n t  a n d  r e c o n n e c t  a n y  
c a b 1  e s ,  h a r n e s s e s ,  e t c . ,  ( w h i c h  m a y  h a v e  b e e n  d i s c o n n e c t e d  o r  r e m o v e d  
w h i l  e  c o n d u c t i n g  a  p r o c e d u r e )  u p o n  i t s  c o m p l  e t i o n .  



f" 4-2 CALIBRATION PROCEDURES 

Before  making any c a l i b r a t i o n  a d j u s t m e n t s ,  a lways observe t h e  s i g n a l  
measurement.  I f  t he  measurement i s  w i t h i n  t h e  t o l e r a n c e s  g i v e n ,  do not  
proceed with t h a t  s p e c i f i c  a d j u s t m e n t .  (The o n l y  t ime an a d j u s t m e n t  i s  
r e q u i r e d  f o r  a measurement t h a t  i s  w i t h i n  t o l e r a n c e  i s  when a  s u b s e q u e n t  
i n t e r a c t i v e  ad jus tmen t  i s  i n s u f f i c i e n t  and t h e  procedure expl i c i t l y  
r e q u i r e s  r e p e a t i n g  p r e v i o u s  s t e p s . )  Normally,  when a n  ad jus tmen t  i s  
r e q u i r e d ,  t he  t e c h n i c i a n  should  a t t e m p t  t o  o b t a i n  a p r e c i s e  measurement ,  
and n o t  be s a t i s f i e d  wi th  an ad jus tmen t  t h a t  i s  j u s t  w i th in  t o l e r a n c e .  

4 - 3 / 4 - 4  Blank 



LEGEND 

CALIBRATION REQUIRED 

 CALIBRATION R E Q U I R E D  O N L Y  IF M O D U L E  FAILS 
PERFORMANCE EVALUATION. 

BCOMPLETE S T E P S  2 9  T H R U ' S I  IN CAL IBRATION 
PROCEDURE 4 - 2 - 1 0 .  

BCOMPLETE S T E P S  1 7  T H R U  2 1  IN CAL IBRATION 
PROCEDURE 4 - 2 - 8 .  - 

O'SCOPE CONTROL PC BD. 

CRT POWER SUPPLY PC BD. 

ANALYZER RF MODULE 

ANALYZER IF MODULE 

ANALYZER LOG AMP MODULE 
_j 

F i g u r e  4 - 1  M o d u l  e  Rep1 a c e m e n t  
& A 1  i g n m e n t  
R e q u i r e m e n t s  
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* 4 - 2 - 1  MECHANICAL Z E R O  O F  M E T E R S  

PREREQUISITES : None 

SPECIAL ACCESSORY 
EQUIPMENT REQ' D :  1 Small S l o t t e d  Screwdri ver 

INITIAL C O N T R O L  
S E T T I N G S  : See F igure  1 - 2  

C O N T R O L  INITIAL SETTINGS 

3  Modulation Meter Zero Adjustment As i s  
2 2  P W R / O F F / B A T T  Switch "OFFM ( B a t t e r y  Power O f f )  
38 Frequency Er ro r  Meter Zero As i s  

Adjustment 

STEP P R O C E D U R E  

1. Se t  FM/AM-1200S/A in  an u p r i g h t  p o s i t i o n ,  r e s t i n g  o n  r e a r  p a n e l .  

2 .  Adjust  Modulation Meter Zero Adjustment ( 3 )  as  r e q u i r e d  t o  p o s i -  
t i o n  t h e  MODULATION Meter (1)  n e e d l e  d i r e c t l y  over t h e  " 0 "  on t h e  
meter s c a l e .  Gen t ly  t a p  o n  meter  f a c e  p l a t e  t o  e n s u r e  t h a t  t h e  
n e e d l e  i s  n o t  s t i c k i n g  and t h a t  i t  s e t t l e s  t o  "0" .  

f" 3 .  Adjust  Frequency E r r o r  Meter Zero Adjustment ( 3 8 )  as  r e q u i r e d  t o  
p o s i t i o n  t h e  F R E Q  E R R O R  Meter ( 3 6 )  n e e d l e  d i r e c t l y  over  t h e  " 0 "  
o n  t h e  meter  s c a l e .  Gent1 y  t a p  o n  meter  f a c e  p l a t e  t o  e n s u r e  
t h a t  t h e  need le  i s  not  s t i c k i n g  and t h a t  i t  s e t t l e s  t o  " 0 " .  

4 .  Check a l l  knobs on f r o n t  panel f o r  t h e  f o l l o w i n g :  

a .  Cor rec t  a l ignment  t o  f r o n t  panel .  

b .  Cor rec t  range s t o p s .  

c .  Knobs a r e  s e c u r e l y  t i g h t e n e d  t o  c o n t r o l  s h a f t s .  

d .  Knobs a r e  c l o s e  t o  f r o n t  pane l ,  b u t  do n o t  bind. 

4 - 7 / 4 - 8  Blank 



4 - 2 - 2  POWER SUPPLY CALIBRATION ( F M / A M - 1 2 0 0 s  THRU S/N 4 4 9 0  AND 
P FM/AM-120CA THRU S/N 1 4 4 8 )  

PREREQUISITES : None  

S P E C I A L  ACCESSORY 
EQUIPMENT REQ'D:  ( S e e  A p p e n d i x  B  f o r  T e s t  E q u i p m e n t  R e q u i r e m e n t s )  

1 N o n - C o n d u c t i v e  T u n i n g  T o o l  
1 D i g i t a l  Mu1 t i m e t e r  
1 B a t t e r y  L o a d  S i m u l a t o r  ( R e f .  A p p e n d i x  D) 

I N I T I A L  CONTROL 
SETTINGS : See F i g u r e  1 - 2  

CONTROL I N I T I A L  SETTINGS 

22  PWR/OFF/BATT S w i t c h  "OFF"  ( B a t t e r y  O f f )  
P o s i t i o n  

CALIBRATION POINTS:  See  F i g u r e  4 - 5  

STEP PROCEDURE 

1. W i t h  e x t e r n a l  p o w e r  d i s c o n n e c t e d ,  r e m o v e  t e s t  s e t  f r o m  i t s  c a s e .  

2 .  C o n n e c t  t e s t  s e t  t o  a p p r o p r i a t e  AC l i n e  s u p p l y ,  t h e n  p l a c e  t e s t  
s e t  on i t s  R e a r  P a n e l  ( F r o n t  P a n e l  f a c i n g  u p ) .  P l a c e  PWR/OFF/ 

P BATT S w i t c h  ( 2 2 )  i n  "PWR" p o s i t i o n .  

3 .  On t h e  B a t t e r y  C h a r g e r  PC B o a r d ,  v e r i f y  t h e  v o l t a g e  b e t w e e n  E 3  
a n d  g r o u n d  ( E l )  i s  a  m i n i m u m  o f  + 1 4  V D C .  

4 .  . V e r i f y  v o l t a g e  a t  E7 i s  + 1 2  V D C  ( k . 1 V ) .  A d j u s t  R3901 ( + 1 2 V  A D J ) ,  
a s  n e e d e d ,  t o  b r i n g  t h e  v o l t a g e  i n t o  t o l e r a n c e .  

5 .  V e r i f y  t h e  f o l l o w i n g  v o l t a g e s  a r e  w i t h i n  t o l e r a n c e :  

[D 
A d j u s t  R 3 9 0 1 ,  a s  n e e d e d ,  t o  b r i n g  a n y  o f  t h e  
a b o v e  l i s t e d  v o l t a g e s  i n t o  t o l e r a n c e .  

TEST POINT 

E4 
E5 
E 6  

6 .  D i s c o n n e c t  t h e  b a t t e r y  a n d  c o n n e c t  a  B a t t e r y  L o a d  S i m u l a t o r  
a c r o s s  t h e  p i n s  o f  5 1 7 0 2 .  S e t  B a t t e r y  L o a d  S i m u l a t o r  f o r  3 0 0  
mAmps. 

VOLTAGE 

+ 5 . 1  V D C  ( k . 2 V )  
- 1 2  V D C  ( + . 5 V )  
+ 4 0  t o  + 5 0  V D C  

P 7 .  V e r i f y  t h e  v o l t a g e  a c r o s s  t h e  B a t t e r y  L o a d  S i m u l a t o r  i s  + 1 4 . 4  VDC 
( + . l V ) .  A d j u s t  R 1 6 0 4  (CHARGE A D J ) ,  a s  n e e d e d ,  t o  b r i n g  t h e  
v o l  t a g e  i n t o  t o 1  e r a n c e  . 

8 .  D i s c o n n e c t  a l l  t e s t  e q u i p m e n t .  



4 - 2 - 2 a  POWER SUPPLY CALIBRATION ( F M / A M - 1 2 0 0 s  S I N  4 4 3 1  a n d  ON a n d  
FM/AM-1200A S/N 1 4 4 8  a n d  ON) 

P R E R E Q U I S I T E S :  None  

S P E C I A L  ACCESSORY 
EQUIPMENT R E Q ' D :  ( S e e  A p p e n d i x  B  f o r  T e s t  E q u i p m e n t  R e q u i r e m e n t s )  

1 N o n - C o n d u c t i  ve T u n i n g  T o o l  
1 D i g i t a l  M u l t i m e t e r  
1 B a t t e r y  L o a d  S i m u l a t o r  ( R e f .  A p p e n d i x  D )  

I K I T I A L  CONTROL 
SETTINGS : See F i g u r e  1 - 2  

CON TROL I N I T I A L  SETTINGS 

22 PWR/OFF/BATT S w i t c h  "OFF"  ( B a t t e r y  O f f )  P o s i t i o n  

CALIBRATION POINTS: See F i g u r e  4 - 5  

STEP PROCEDURE 

1. W i t h  e x t e r n a l  p o w e r  d i s c o n n e c t e d ,  r e m o v e  t e s t  s e t  f r o m  i t s  c a s e .  

2. C o n n e c t  t e s t  s e t  t o  a p p r o p r i a t e  AC l i n e  s u p p l y ,  t h e n  p l a c e  t e s t  
s e t  o n  i t s  R e a r  P a n e l  ( F r o n t  P a n e l  f a c i n g  u p ) .  P l a c e  PWR/OFF/ - 
BATT S w i t c h  ( 2 2 )  i n  " P W R "  p o s i t i o n .  

3. On t h e  B a t t e r y  C h a r g e r  PC B o a r d ,  v e r i f y  t h e  v o l t a g e  b e t w e e n  
F L 3 9 0 3  a n d  g r o u n d  ( F L 3 9 0 1 )  i s  a  m i n i m u m  o f  + 1 4  V D C .  

4. V e r i f y  v o l t a g e  a t  F L 3 0 0 7  i s  + 1 2  V D C  I k . 1 V ) .  A d j u s t  R 1 5 2 0  ( + 1 2 V  
A D J ) ,  as n e e d e d ,  t o  b r i n g  t h e  v o l t a g e  i n t o  t o l e r a n c e .  

5. V e r i f y  t h e  f o l l o w i n g  v o l t a g e s  a r e  w i t h i n  t o l e r a n c e :  

FL 3  9 0 4  + 5 . 1  V D C  (+ . 2 V )  
FL3  905 - 1 2  V D C  ( ? . 5 V )  
F L 3 9 0 6  + 4 0  t o  + 5 0  V D C  

A d j u s t  R 1 5 2 0 ,  a s  n e e d e d ,  t o  b r i n g  t h e  v o l t a g e  
i n t o  t o l e r a n c e  f o r  F L 3 0 0 5  a n d  F L 3 3 0 6 .  A d j u s t  
R 1 5 3 7  a s  n e e d e d ,  t o  b r i n g  t h e  v o l t a g e  i n t o  
t o 1  e r a n c e  f o r  F L 3 0 0 4 .  

6.  D i s c o n n e c t  t h e  b a t t e r y  a n d  c o n n e c t  a  B a t t e r y  L o a d  S i m u l a t o r  
a c r o s s  t h e  p i n s  o f  5 1 7 0 2 .  S e t  B a t t e r y  L o a d  S i m u l a t o r  f o r  3 0 0  
mAmps. 



S T E P  PROCEDURE 

7 .  V e r i f y  t h e  v o l t a g e  a c r o s s  t h e  B a t t e r y  L o a d  S i m u l a t o r  i s  + 1 4 . 4  V D C  
1 ) .  A d j u s t  R1604  (CHARGE A D J ) ,  a s  n e e d e d ,  t o  b r i n g  t h e  
v o l t a g e  i n t o  t o l e r a n c e .  R e p e a t  s t e p s  6 a n d  7 as  n e c e s s a r y .  

8.  D i s c o n n e c t  a l l  t e s t  e q u i p m e n t .  

4 - 1 0 a / 4 - l o b  B l a n k  
0 1 



4 - 2 - 3  FREQUENCY STANDARD CALIBRATION 

PREREQUISITES:  P o w e r  S u p p l y  C a l  i b r a t i o n  P r o c e d u r e  4 - 2 - 2  

S P E C I A L  ACCESSORY 
EQUIPMENT REQ'D:  ( S e e  A p p e n d i x  B  f o r  T e s t  E q u i p m e n t  R e q u i r e m e n t s )  

1 N o n - C o n d u c t i  v e  T u n i  n g  P o o l  
1 D i g i t a l  Mu1 t i  m e t e r  
1 F r e q u e n c y  C o u n t e r  

I N I T I A L  CONTROL 
SETTINGS : See F i g u r e  1 - 2  

CONTROL 

22 PWR/OFF/BATT Swi  t c h  

CALIBRATION POINTS: See F i g u r e  4 - 5  

I N I T I A L  SETTINGS 

" PWR" P o s i t i o n  

STEP PROCEDURE 

1. A f t e r  a  1 5 - m i n u t e  w a r m u p  p e r i o d  ( 3 0 - m i n u t e s  f o r  O p t - 0 2 ) ,  c o n n e c t  
f r e q u e n c y  c o u n t e r  t o  t h e  1 0  MHz E x t e r n a l  R e f e r e n c e  C o n n e c t o r  ( 4 5 )  
a n d  a  d i g i t a l  v o l t m e t e r  t o  p i n  2  ( w i  p e r )  o f  R3501 ,  REF CAL 
p o t e n t i o m e t e r  ( 1 3 ) .  

P 
2 .  V e r i f y  f r e q u e n c y  i s  1 0  MHz ( 2 . 1  H Z )  a n d  v o l t a g e  i s  +5.5 V D C  

( 2 2 . 0 ~ )  ( t 2 . 5  V D C  ( k 1 . 0 ~ )  i f  o v e n  o s c i l l a t o r  i s  i n s t a l l e d ) .  
A d j u s t  R 3 5 0 1 ,  i f  n e c e s s a r y ,  t o  o b t a i n  t h e  c o r r e c t  f r e q u e n c y .  I f  
t h e  c o r r e c t  f r e q u e n c y  c a n n o t  be o b t a i n e d  w i t h i n  t h e  v o l  t a g e  
t o l e r a n c e ,  p r o c e e d  w i t h  S t e p s  3  t h r o u g h  5. 

3. R e s e t  v o l t a g e  a t  p i n  2  o f  R 3 5 0 1  t o  +5.5 V D C  f o r  TCXO o r  + 2 . 5  V D C  
f o r  o v e n  o s c i l  l a t o r .  

4. Remove a d j u s t m e n t  a c c e s s  s c r e w  f r o m  t h e  TCXO o r  o v e n  o s c i l l a t o r .  
A d j u s t  t h e  o s c i l l a t o r  t o  o b t a i n  a  f r e q u e n c y  o f  1 0  MHz k . 5  Hz 
( 2 . 1  Hz i f  p o s s i b l e ) .  R e p l a c e  a d j u s t m e n t  a c c e s s  s c r e w .  

5. I f  f u r t h e r  f i n e  a d j u s t m e n t  i s  r e q u i r e d ,  a d j u s t  R3501  a s  r e q u i r e d  
t o  o b t a i n  a  f r e q u e n c y  o f  1 0  MHz (+.  1 H Z ) .  

6 .  D i s c o n n e c t  a l l  t e s t  e q u i p m e n t .  

4 - 1 1 1 4 - 1 2  B l a n k  



4 - 2 - 4  FUNCTION GENERATOR CALI BRATION 

PREREQUISITES: Power S u p p l y  C a l i b r a t i o n  P r o c e d u r e  4 - 2 - 2  
F r e q u e n c y  S t a n d a r d  C a l i b r a t i o n  P r o c e d u r e  4 - 2 - 3  

SPECIAL ACCESSORY 
EQUIPMENT R E Q  I D :  ( S e e  A p p e n d i x  B f o r  T e s t  E q u i p m e n t  R e q u i r e m e n t s )  

1 N o n - C o n d u c t i v e  T u n i n g  T o o l  
1 F r e q u e n c y  C o u n t e r  
1 D i s t o r t i o n  A n a l y z e r  
1 D i g i t a l  M u l t i m e t e r  
1 Tone G e n e r a t o r  E x t e n d e r  B o a r d  
1 15052 1 / 2  W R e s i s t o r  

I N I T I A L  CONTROL 
SETTINGS: See F i g u r e  1 - 2  

CONTROL I N I T I A L  SETTINGS 

5  VAR Tone S e l e c t o r  S w i t c h  
6 V A R  Tone L e v e l  C o n t r o l  
7 1 kHz Tone S e l e c t o r  S w i t c h  
8  1 kHz Tone L e v e l  C o n t r o l  

22 PWR/OFF/BATT S w i t c h  
39 M O D E  S e l e c t o r  

d- 
40 VOLUME C o n t r o l .  
4 1  SQUELCH C o n t r o l  

"OFF" P o s i t i o n  
F u l l y  ccw P o s i t i o n  
"OFF" P o s i t i o n  
F u l l y  ccw P o s i t i o n  
" P W R "  P o s i t i o n  
"REC" P o s i t i o n  
F u l l y  ccw P o s i t i o n  
F u l l y  ccw P o s i t i o n  

CALIBRATION POINTS: See F i g u r e  4 - 5  

STEP PROCEDURE 

1. Connec t  1 5 0 Q  112  W r e s i s t o r  a c r o s s  TONE OUT C o n n e c t o r  ( 1 7 )  on 
F r o n t  P a n e l .  C o n n e c t  D i g i t a l  M u l t i m e t e r  and D i s t o r t i o n  M e t e r  
a c r o s s  t h e  r e s i s t o r .  

2 .  S e t  1 kHz Tone S e l e c t o r  S w i t c h  ( 7 )  i n  " I N T L "  p o s i t i o n  and r o t a t e  
1 kHz Tone L e v e l  C o n t r o l  ( 8 )  t o  o b t a i n  2.5 V R M S .  V e r i f y  d i s t o r -  
t i o n  i s  l e s s  t h a n  0 .5%.  

3 .  S e t  1 kHz Tone S e l e c t o r  S w i t c h  ( 7 )  i n  "OFF" p o s i t i o n  and VAR Tone  
S e l e c t o r  S w i t c h  ( 5 )  i n  " I N T L "  p o s i t i o n .  

4 .  U s i n g  K e y b o a r d  ( 1 8 ) ,  s e l e c t  TONE, 5000.0 Hz SINE. 

5.  A d j u s t  V A R  Tone L e v e l  C o n t r o l  ( 6 )  t o  o b t a i n  2.5 V R M S .  

6 .  Connec t  F r e q u e n c y  C o u n t e r  t o  TONE OUT C o n n e c t o r  ( 1 7 )  and v e r i f y  
f r e q u e n c y  i s  5000.0  Hz ('0.5 H z ) .  I f  f r e q u e n c y  i s  w i t h i n  
t o l e r a n c e ,  o m i t  S t e p  7 .  



PROCEDURE - 
I f  f r e q u e n c y  a t  S t e p  6  i s  n o t  w i t h i n  t o l e r a n c e ,  s e t  t h e  PWR/OFF/ 
BATT S w i t c h  ( 2 2 )  t o  t h e  "OFF" p o s i t i o n  and p r o c e e d  as f o l l o w s :  

a. Remove t h e  F u n c t i o n  G e n e r a t o r  PC B o a r d  and i n s t a l l  E x t e n d e r  
C a b l e  i n  i t s  p l a c e ,  t h e n  i n s t a l l  t h e  F u n c t i o n  G e n e r a t o r  PC 
B o a r d  on t h e  E x t e n d e r  C a b l e .  

b .  S e t  PWR/OFF/BATT S w i t c h  ( 2 2 )  t o  "PWR" p o s i t i o n .  

c .  V e r i f y  t e s t  s e t  i s  i n  t h e  TONE mode, p r o d u c i n g  a  5000.0  Hz 
s i n e w a v e  a t  2.5 V R M S  a c r o s s  t h e  15051 r e s i s t o r .  

d .  W i t h  t h e  F r e q u e n c y  C o u n t e r  c o n n e c t e d  t o  the TONE OUT C o n n e c t o r  
( 1 7 ) ,  a d j u s t  C3110 on t h e  F u n c t i o n  G e n e r a t o r  PC B o a r d  t o  
o b t a i n  a  f r e q u e n c y  o f  5000.0 Hz (20 .5  H z ) .  

W i t h  t h e  D i s t o r t i o n  A n a l y z e r  c o n n e c t e d  a c r o s s  t h e  1 5 0 ~  r e s i s t o r ,  
v e r i f y  d i s t o r t i o n  i s  l e s s  t h a n  0.7%. 

U s i n g  K e y b o a r d  ( 1 8 ) ,  s e l e c t  TONE, 1000 .0  Hz SINE. 

V e r i f y  t h e  s i g n a l  l e v e l  i s  2.5 V R M S .  A d j u s t  V A R  Tone L e v e l  
C o n t r o l  ( 6 ) ,  i f  n e c e s s a r y ,  t o  o b t a i n  d e s i r e d  r e a d i n g .  

V e r i f y  d i s t o r t i o n  i s  l e s s  t h a n  0 .7%.  

D i s c o n n e c t  D i s t o r t i o n  A n a l y z e r .  

S e t  t h e  FM/AM-1200S/A c o n t r o l s  as f o l l o w s :  

CONTROLS SETTING 

3  M o d u l a t i o n  S e l e c t  C o n t r o l  
5  V A R  Tone S e l e c t o r  S w i t c h  
6 V A R  Tone L e v e l  C o n t r o l  

2 4  VERTICAL A t t e n u t o r  
S e l e c t o r  C o n t r o l  

26 HORIZONTAL Sweep 
S e l e c t o r  C o n t r o l  

39 M O D E  S e l e c t o r  C o n t r o l  

"FM M I D "  P o s i t i o n  
" I N T L "  P o s i t i o n  
" 4  k H z u  D e v i a t i o n  

" 2  k H z / D i v U  P o s i t i o n  

" . I  m S / D i v H  P o s i t i o n  
(FM/AM-1200s)  

" 1 0 0  p S / D I V H  P o s i t i o n  
(FM/AM-1200A) 

" G E N "  P o s i t i o n  

U s i n g  K e y b o a r d  ( 1 8 ) ,  v e r i f y  S i n e ,  Ramp, S q u a r e  and T r i a n g l e  
w a v e f o r m s  a r e  d i s p l a y e d  on b o t h  VFD ( 3 7 )  and CRT ( 3 1 ) .  



* 4 - 2 - 5  H I G H  AND LOW LOOP C A L I B R A T I O N  

P R E R E Q U I S I T E S :  M e t e r  Z e r o  C a l i b r a t i o n  P r o c e d u r e  4 - 2 - 1  
P o w e r  S u p p l y  C a l  i b r a t i o n  P r o c e d u r e  4 - 2 - 2  
F r e q u e n c y  S t a n d a r d  C a l  i b r a t i o n  P r o c e d u r e  4 - 2 - 3  

S P E C I A L  ACCESSORY 
EQUIPMENT R E Q ' D :  ( S e e  A p p e n d i x  B  f o r  T e s t  E q u i p m e n t  R e q u i r e m e n t s )  

1 N o n - C o n d u c t i  n g  T u n i n g  T o o l  
1 F r e q u e n c y  C o u n t e r  
1 D i g i t a l  Mu1 t i m e t e r  
1 S p e c t r u m  A n a l y z e r  
1 2  t o  3  F o o t  C o a x  C a b l e  w i t h  SMBISMB C o n n e c t o r s  
1 C o a x  w i t h  BNC A l l i g a t o r  C l i p  
1 BNC T e e  C o n n e c t o r  
1 T F - 3 0 ,  T u n e  F i x t u r e  ( S e e  A p p e n d i x  D )  
1 C o a x  J u m p e r  SMBISMB F e m a l e  C o n n e c t o r s  
2  2  t o  3  F o o t  C o a x  C a b l e s  w i t h  SMB/SMB C o n n e c t o r s  

I N I T I A L  CONTROL 
SETT INGS : See  F i g u r e  1 - 2  

CONTROL I N I T I A L  SETTINGS 

22  PWRIOFF IBATT  S w i t c h  "PWR" P o s i t i o n  
L. 

C A L I B R A T I O N  P O I N T S :  See  F i g u r e  4 - 5  

STEP PROCEDURE 

H I G H  LOOP C A L I B R A T I O N  
C-dr-ll87 

1. D i s c o n n e c t  P l J 1 9 0 3  a n d  P / J 1 9 0 2  o n  t h e  D u a l  V C O .  

2 .  C o n n e c t  F r e q u e n c y  C o u n t e r  t o  5 1 9 0 2 .  i 4 b b q 1 7  

3 .  V e r i f y  f r e q u e n c y  i s  1 2 1 0  MHz ( 5 1  M H z ) .  A d j u s t  C 2 0 0 3  o n  t h e  D u a l  
V C O ,  i f  n e c e s s a r y ,  f o r  c o r r e c t  f r e q u e n c y .  



PROCEDURE 

TF - 30 
SUB B N C  

O Y W  

0 

Jb-: 8 

,200 MHz 
HIGH LOOP 1190' I OW Pi195 

/ / L , ~ E  J K l  

F i g u r e  4 - 2  H i g h  L o o p  C a l i b r a t i o n  S e t - u p  

4 .  C o n n e c t  T e s t  E q u i p m e n t  a s  shown i n  F i g u r e  4 - 2 .  

5 .  S e l e c t  RF 2 9 9 . 0 0 0 0  o n  t h e  F M I A M - 1 2 0 0 S l A  K e y b o a r d  ( 1 8 ) .  

6 .  A d j u s t  t h e  T F - 3 0  t o  o b t a i n  t h e  f o l l o w i n g  V C O  f r e q u e n c i e s  a n d  
r e c o r d  t h e  c o r r e s p o n d i n g  D C  v o l t a g e s :  

a .  2 3 3 0  MHz b .  1 2 7 5  MHz 

7 .  D i s c o n n e c t  t h e  D V M  f r o m  t h e  T F - 3 0  a n d  c o n n e c t  i t  t o  5 4 0 0 3  o n  t h e  
H i g h  L o o p .  

8 .  W i t h  t h e  V C O  t u n e d  b e l o w  1 5 9 8  MHz, v e r i f y  t h e  D C  v o l t a g e  o f  5 4 0 0 3  
c o r r e s p o n d s  w i t h  t h e  v o l t a g e  r e c o r d e d  i n  s t e p  6 . a .  ( 2 3 3 0  MHz) .  
A d j u s t  R 4 0 6 1  ( H I G H  L I M I T )  on  t h e  H i g h  L o o p  m o d u l e ,  i f  n e c e s s a r y ,  
t o  o b t a i n  t h e  c o r r e c t  v o l t a g e .  

9 .  W i t h  t h e  V C O  t u n e d  a b o v e  1 8 0 0  MHz, v e r i f y  t h e  D C  v o l t a g e  a t  5 4 0 0 3  
c o r r e s p o n d s  w i t h  t h e  v o l t a g e  r e c o r d e d  i n  s t e p  6 . b .  ( 1 2 7 5  M H z ) .  
A d j u s t  R4060  (LOW L I M I T )  on  t h e  H i g h  L o o p  m o d u l e ,  i f  n e c e s s a r y ,  
t o  o b t a i n  t h e  c o r r e c t  v o l t a g e .  

1 0 .  V e r i f y  t h e  V C O  o u t p u t  l e v e l  a t  5 1 9 0 5  i s  +5 t o  + 1 2  dBm. 

11. D i s c o n n e c t  a l l  t e s t  e q u i p m e n t  a n d  r e c o n n e c t  P I 5 1 9 0 6  a n d  P l J 4 0 0 3 .  
V e r i f y  t h e  PHASE LOCK I n d i c a t o r  on t h e  H i g h  L o o p  i s  n o t  i l l u m i -  
n a t e d .  

1 2 .  C o n n e c t  D V M  t o  F L 6 0 1  o n  t h e  H i / L o w  p a s s  f i l t e r .  

1 3 .  U s i n g  t h e  K e y b o a r d  ( 1 8 ) ,  s e l e c t  RF 4 5 0 . 0 0 0 0  MHz. V e r i f y  D V M  
d i s p l a y s  a p p r o x i m a t e l y  + l o  V D C .  



m STEP PROCEDURE 

1 4 .  U s i n g  t h e  K e y b o a r d  ( 1 8 ) ,  s l e w  t h e  f r e q u e n c y  u p w a r d  i n  1 0  MHz 
i n c r e m e n t s  u n t i l  t h e  DVM r e a d i n g  s w i t c h e s  f r o m  a p p r o x i m a t e l y  + 1 0  
V D C  t o  a p p r o x i m a t e l y  - 1 0  V D C .  V e r i f y  s w i t c h i n g  o c c u r s  b e t w e e n  
450  and 4 9 0  MHz as  i n d i c a t e d  on t h e  F r o n t  P a n e l  D i s p l a y  ( 3 7 ) .  
R e c o r d  t h e  s w i t c h i n g  f r e q u e n c y .  I f  s w i t c h i n g  o c c u r s  w i t h i n  t h i s  
r a n g e ,  o m i t  s t e p s  15  t h r o u g h  1 7 .  I f  n o t ,  p r o c e e d  as f o l l o w s .  

1 5 .  S e l e c t  RF 4 9 0 . 0 0 0 0  MHz on t h e  K e y b o a r d  ( 1 8 ) .  V e r i f y  D V M  i n d i -  
c a t e s  a p p r o x i m a t e l y  - 1 0  V D C .  I f  n e c e s s a r y ,  r o t a t e  R4065 ( H I / L O  
PASS F I L T E R )  on t h e  H i g h  L o o p  m o d u l e  c c w  u n t i l  t h i s  r e a d i n g  i s  
o b t a i n e d .  

1 6 .  R e p e a t  s t e p s  1 3  and  1 4  t o  v e r i f y  s w i t c h i n g  f r o m  - 1 0  V D C  t o  +10  
V D C  now o c c u r s  b e t w e e n  4 5 0  and  4 9 0  MHz. I f  n e c e s s a r y ,  r e p e a t  
s t e p s  15  t h r o u g h  1 7 ,  s l i g h t l y  a l t e r i n g  R4065 e a c h  t i m e .  

1 7 .  U s i n g  SMB Tee  C o n n e c t o r ,  c o n n e c t  S p e c t r u m  A n a l y z e r  t o  5 4 1 0 1 .  
R e c o n n e c t  P / J 6 0 1  and  P / J 6 0 2 .  V e r i f y  H i / L o w  Pass  F i l t e r  o u t p u t  i s  
- 3 5  dBm o r  g r e a t e r  a t  t h e  f r e q u e n c i e s  l i s t e d  b e l o w :  

D i s c o n n e c t  S p e c t r u m  A n a l y z e r  and  r e c o n n e c t  P / J 4 1 0 1 .  

r 

SELECTED 
FREQUENCY 

RF 200 .000  MHz 
RF 800 .000  MHz 

1 8 .  C o n n e c t  S p e c t r u m  A n a l y z e r  t o  51902  on t h e  D u a l  V C O .  V e r i f y  t h e  
o u t p u t  i s  1 2 1 0  MHz a t  +5 t o  +12 dBm. ( R e f .  F i g u r e  4 - 3 )  

ANALYZER CENTER 
FREQUENCY 

2 9 0  MHz 
8 9 0  MHz 

1 9 .  U s i n g  K e y b o a r d  ( 1 8 . ) ,  s e l e c t  RF 9 9 8 . 0 0 0 0  MHz. 

20 .  W i t h  S p e c t r u m  A n a l y z e r  s e t  a t  5 0 0  K H z / d i v i s i o n  a t  1 2 1 0  MHz, 
a d j u s t  R4032 (NULL ADJ )  on t h e  H i g h  L o o p  m o d u l e  f o r  t h e  l o w e s t  
l e v e l  o f  s i d e b a n d s .  D i s c o n n - e c t  S p e c t r u m  A n a l y z e r  and r e c o n n e c t  
P /  J 1 9 0 2 .  



STEP PROCEDURE 

F i g u r e  4 - 3  DUAL V C O  1210  MHz O u t p u t  

2 1 .  Connec t  S p e c t r u m  A n a l y z e r  t o  54103 on t h e  H i g h  Loop .  V e r i f y  o u t -  
p u t  l e v e l  i s  - 2 0  dBm ('5 dB) a t  1 0 8 8  MHz. ( R e f .  F i g u r e  4 - 4 )  

2 2 .  U s i n g  K e y b o a r d  ( 1 8 )  s e l e c t  RF 050.0000 MHz. W i t h  S p e c t r u m  q 
A n a l y z e r  s e t  a t  1 0  k H z / d i v i s i o n  and 1 4 0  MHz, c e n t e r  f r e q u e n c y ,  
v e r i f y  t h e  H i g h  Loop  o u t p u t  l e v e l  i s  - 2 0  dBm ('5 d B ) .  

F i g u r e  4 - 4  DUAL V C O  90 MHz t o  1 0 8 0  MHz O u t p u t  

23 .  A d j u s t  R4045 ( G A I N  ADJ) on t h e  H i g h  Loop  m o d u l e  as n e c e s s a r y  t o  
o b t a i n  f l a t  s i d e b a n d s .  

.i 



p STEP PROCEDURE 

2 4 .  U s i n g  K e y b o a r d  ( 1 8 ) ,  s e l e c t  t h e  f o l l o w i n g  f r e q u e n c i e s  a n d  v e r i f y  
t h e  n o i s e  f l o o r  l e v e l  r i s e s  no  m o r e  t h a n  6  dB o n  t h e  s i d e b a n d s .  
P e r f o r m  S t e p s  1 9  t h r o u g h  2 3  o n l y  i f  t h i s  l e v e l  i s  n o t  o b t a i n e d .  

2 5 .  D i s c o n n e c t  S p e c t r u m  A n a l y z e r  a n d  c o n n e c t  F r e q u e n c y  C o u n t e r  t o  
5 4 1 0 3 .  

SELECTED 
FREQUENCY 

RF 2 5 0 . 0 0 0 0  MHz 
RF 4 5 0 . 0 0 0 0  MHz 
RF 8 5 0 . 0 0 0 0  MHz 

2 6 .  V e r i f y  d i g i t  o p e r a t i o n  o n  f r e q u e n c y  c o u n t e r  w i t h  FM/AM-1200S/A  
f r e q u e n c y  s e l  e c t i  on  a s  shown be1 ow: 

ANALYZER CENTER 
FREQUENCY 

3 4 0  MHz 
5 4 0  MHz 
9 4 0  MHz 

LOW LOOP CALIBRATION ( F M / A M - 1 2 0 0 s  THRU S I N  4 4 9 0  AND FM/AM-120CA THRU 
S/N 1 4 4 8 )  

FM/AM-1200S/A F r e q u e n c y  

6 6 6 . 0 0 0 0  MHz 
9 9 8 . 0 0 0 0  MHz 

2 7 .  U s i n g  k e y b o a r d ,  s e t  FM/AM- 1 2 0 0 S / A  f r e q u e n c y  t o  "RF 1 0 1 . 0 0 0 0  M H z " .  

DUAL V C O  O u t p u t  
F r e q u e n c y  ( 5 4 1 0 3 )  

7 5 6  MHz 
1 0 8 8  MHz 

2 8 .  C o n n e c t  F r e q u e n c y  C o u n t e r  t o  5 4 2 0 3  a n d  D i g i t a l  V o l t m e t e r  t o  
TP4201.  ( B o t h  c o n n e c t i n g  p o i n t s  a r e  l o c a t e d  o n  t h e  Low L o o p  
M o d u l e ) .  

2 3 .  V e r i f y  v o l t a g e  a t  T P 4 2 0 1  i s  4.5 V D C  ( ? . 5  V) a n d  f r e q u e n c y  a t  
5 4 2 0 3  i s  7 8 . 3 0 0 0 0  MHz. 

30.  A d j u s t  C4203 ,  as n e c e s s a r y ,  f o r  p r o p e r  v o l t a g e .  

3 1 .  D i s c o n n e c t  t e s t  e q u i p m e n t .  

STEP PROCEDURE 

FAST LCW LOOP CALIBRATION ( F M / A M - 1 2 0 0 s  S / N  4 4 9 1  AND O N  A N D  FM/AM-12OOA 
S/N 1 4 4 3  AND ON) 

3 2 .  S e t  S p e c t r u m  A n a l y z e r  t o  m e a s u r e  7 5 . 2  MHz a n d  c o n n e c t  p r o b e  t o  
p i n  1 o f  M X R - 1 .  

33 .  T u n e  L 5 7 0 0 6  a n d  L 5 7 0 0 7  t o  m a x i m i z e  75.2  MHz s i g n a l .  D i s c o n n e c t  
S p e c t r u m  A n a l y z e r .  

r 3 4 .  V e r i f y  v o l t a g e  a t  T P 5 7 0 0 3  i s  b e t w e e n  1 V D C  a n d  4  V D C .  



P R O C E D U R E  STEP 

35.  

36 .  

Using k e y b o a r d ,  s e t  FMIAM-1200S/A f r e q u e n c y  t o  " R F  100 .0000  MHz". 

Connect F requency  C o u n t e r  t o  c o l l e c t o r  of 457009 and  D i g i t a l  
Vo l tme te r  t o  TP57002. 

V e r i f y  v o l t a g e  a t  TP57002 i s  8 .0  V D C  ( k . 2 5  V) and f r e q u e n c y  a t  
Q57009 i s  205.0000 MHz. 

A d j u s t  L57005, a s  n e c e s s a r y ,  f o r  p r o p e r  v o l t a g e .  

Connect  F requency  C o u n t e r  t o  558004 and D i g i t a l  V o l t m e t e r  t o  
TP57001. 

V e r i f y  v o l t a g e  a t  TP57001 i s  9.0 V D C  ( k . 2 5  V )  and f r e q u e n c y  a t  
558004 i s  79.30000 MHz. 

A d j u s t  L58001, a s  n e c e s s a r y ,  f o r  p r o p e r  v o l t a g e .  - 

Connect F requency  Coun te r  t o  558003. Usi ng keyboard s e l e c t  f r e -  
quency and v e r i f y  f r e q u e n c y  a s  f o l l o w s :  

F requency  S e t t i  n_g F r equency  Coun te r  -- 

79.2000 MHz 
79.0000 MHz 
78.1766 MHz 
77.7322 MHz 
77.3001 MHz 

Lock I n d i c a t o r  s h o u l d  remain e x t i n g u i s h e d  f o r  
a1 1  s e t t i  ngs .  

D i sconnec t  t e s t  equ ipmen t .  



4 - 2 - 6  DIGITAL MODULE CALIBRATION 

PREREQUISITES: M e t e r  Z e r o  C a l i b r a t i o n  P r o c e d u r e  4 - 2 - 1  
Power  S u p p l y  C a l i b r a t i o n  P r o c e d u r e  4 - 2 - 2  
F r e q u e n c y  S t a n d a r d  C a l i b r a t i o n  P r o c e d u r e  4 - 2 - 3  

SPECIAL ACCESSORY 
EQUIPMENT R E Q ' D :  1 N o n - C o n d u c t i v e  T u n i n g  T o o l  

1 2  t o  3  F o o t  Coax C a b l e  w i t h  BNCIBNC C o n n e c t o r  

I N I T I A L  CONTROL 
SETTINGS: See F i g u r e  1 - 2  

CONTROL 

5  V A R  Tone S w i t c h  
7 1 kHz Tone S w i t c h  

22 PWRIOFFIBATT 
35 FREQ ERROR S e l e c t o r  
39 M O D E  S e l e c t o r  
40  VOLUME C o n t r o l  
4 1  SQUELCH C o n t r o l  

I N I T I A L  SETTINGS 

"OFF" P o s i t i o n  
"OFF" P o s i t i o n  
"PWR" P o s i t i o n  
" 1 0  k H z "  P o s i t i o n  
"REC" P o s i t i o n  
F u l l y  ccw P o s i t i o n  
F u l l y  ccw P o s i t i o n  

CALIBRATION POINTS: See F i g u r e  4 - 5  

STEP PROCEDURE 

1. S e l e c t  RF 10 .0000  MHz on k e y b o a r d  ( 1 8 0 .  

2 .  C o n n e c t  t h e  c o a x  c a b l e  t o  t h e  ANT C o n n e c t o r  ( 3 4 )  and t h e  1 0  MHz 
E x t e r n a l  R e f e r e n c e  C o n n e c t o r  ( 4 5 ) .  

3 .  V e r i f y  F r e q u e n c y .  E r r o r  M e t e r  ( 3 6 )  r e a d s  " 0 " .  A d j u s t  R4407 (ZERO) 
on t h e  D i g i t a l  m o d u l e ,  i f  n e c e s s a r y ,  t o  p o s i t i o n  t h e  n e e d l e  
d i r e c t l y  o v e r  t h e  " 0 "  p o i n t .  

4 .  S e l e c t  RF 10 .0100  MHz on t h e  K e y b o a r d  ( 1 8 ) .  

5 .  V e r i f y  F r e q u e n c y  E r r o r  M e t e r  ( 3 6 )  r e a d s  f u l l  s c a l e  n e g a t i v e  
d e f l e c t i o n  ( - 1  on t h e  u p p e r  s c a l e ) .  A d j u s t  R4510 ( x 1 0  CAL) on 
t h e  D i g i t a l  m o d u l e ,  i f  n e c e s s a r y ,  t o  o b t a i n  t h e  c u r r e n t  r e a d i n g .  

6 .  S e l e c t  RF 1 0 . 0 0 3 0  MHz on t h e  K e y b o a r d  ( 1 8 ) .  

7 .  R o t a t e  FREQ ERROR M e t e r  S e l e c t o r  ( 3 5 )  t o  t h e  3K p o s i t i o n .  

8.  V e r i f y  F r e q u e n c y  E r r o r  M e t e r  ( 3 6 )  r e a d s  f u l l  s c a l e  n e g a t i v e  
d e f l e c t i o n  ( - 3  on t h e  u p p e r  s c a l e ) .  A d j u s t  R4509 ( x 3  CAL) on t h e  
D i g i t a l  m o d u l e ,  i f  n e c e s s a r y ,  t o  o b t a i n  t h e  c o r r e c t  r e a d i n g .  

9 .  D i s c o n n e c t  a l l  t e s t  e q u i p m e n t .  

4 - 2 1 1 4 - 2 2  B l a n k  



4 - 2 - 7  MODULATION METER CAL I  BRATION 

PREREQUISITES:  M e t e r  Z e r o  C a l i b r a t i o n  P r o c e d u r e  4 - 2 - 1  
Power  S u p p l y  C a l i b r a t i o n  P r o c e d u r e  4 - 2 - 2  
F r e q u e n c y  S t a n d a r d  C a l i b r a t i o n  P r o c e d u r e  4 - 2 - 3  

SPECIAL ACCESSORY 
EQUIPMENT REQ'D:  ( S e e  A p p e n d i x  B  f o r  T e s t  E q u i p m e n t  R e q u i r e m e n t s )  

1 N o n - C o n d u c t i v e  T u n i n g  T o o l  
a 1 RF S i g n a l  G e n e r a t o r  w i t h  A t t e n u a t o r  

1 O s c i l l o s c o p e  
1 D i s t o r t i o n  A n a l y z e r  
1 D i g i t a l  M u l t i m e t e r  
1 M o d u l a t i o n  M e t e r  
1 5  W a t t  T r a n s m i t t e r  
1 3 0  W a t t  T r a n s m i t t e r  

I N I T I A L  CONTROL 
SETTINGS: See F i g u r e  1 - 2  

CONTROL SETTING 

MODULATION S e l e c t  C o n t r o l  
M o d u l a t i o n  METER C o n t r o l  
VAR Tone  S e l e c t o r  S w i t c h  
1 kHz Tone  S e l e c t o r  S w i t c h  
GEN LEVEL V e r n i e r  
GEN LEVEL A t t e n u a t o r  
K e y b o a r d  
PWR/OFF/BATT S w i t c h  
M O D E  S e l e c t o r  

"FM NAR" P o s i t i o n  
"AVG 1 5 "  P o s i t i o n  
"OFF" P o s i t i o n  
"OFF" P o s i t i o n  
F u l l y  ccw P o s i t i o n  
" - 2 0  dBm" P o s i t i o n  
"RF 120 .2  MHz" P o s i t i o n  
"PWR" P o s i t i o n  
"GEN" P o s i t i o n  

CALIBRATION POINTS: See F i g u r e  4 - 5  

STEP PROCEDURE 

1. V e r i f y  m o d u l a t i o n  r e a d s  z e r o  on MODULATION METER ( 1 ) .  A d j u s t  
R3354 (POWER ZERO) on t h e  R e c e i v e  A u d i o  PC B o a r d ,  a s  n e c e s s a r y ,  
t o  o b t a i n  z e r o  r e a d i n g .  

2 .  C o n n e c t  5  W a t t  T r a n s m i t t e r  t o  T/R C o n n e c t o r  ( 1 1 ) .  Key  
T r a n s m i t t e r  and  v e r i f y  MODULATION METER ( 1 )  r e a d s  5  W A v g  ( s e e  
S p e c i f i c a t i o n s  i n  A p p e n d i x  A ) .  A d j u s t  R3365  (15W CAL) on t h e  
R e c e i v e  A u d i o  PC B o a r d ,  a s  n e c e s s a r y ,  t o  o b t a i n  c o r r e c t  r e a d i n g .  
D i s c o n n e c t  T r a n s m i t t e r .  

3 .  P l a c e  M o d u l a t i o n  METER C o n t r o l  ( 4 )  t o  "AVG 1 5 0 "  P o s i t i o n .  

4 .  C o n n e c t  30  W a t t  T r a n s m i t t e r  t o  T/R C o n n e c t o r  ( 1 1 ) .  Key  
T r a n s m i t t e r  and  v e r i f y  M o d u l a t i o n  METER ( 1 )  r e a d s  30  W Avg  ( s e e  
S p e c i f i c a t i o n s  i n  A p p e n d i x  A ) .  A d j u s t  R3362  (150W CAL) on t h e  

Fe R e c e i v e  A u d i o  PC B o a r d ,  a s  n e c e s s a r y ,  t o  o b t a i n  c o r r e c t  r e a d i n g .  
D i s c o n n e c t  T r a n s m i t t e r .  

5 .  P l a c e  M o d u l a t i o n  METER C o n t r o l  t o  "BATT" P o s i t i o n .  



PROCEDURE STEP 

6 .  C o n n e c t  M u l t i m e t e r  t o  5 1 6 0 1 ,  P i n  5  on B a t t e r y  C h a r g e r  PC B o a r d .  
V e r i f y  r e a d i n g  on  MODULATION METER ( 1 )  i s  t h e  same as  t h e  
M u l t i m e t e r .  A d j u s t  R3303 (BATT CAL) on t h e  R e c e i v e  A u d i o  PC 
B o a r d ,  a s  n e c e s s a r y  t o  o b t a i n  c o r r e c t  r e a d i n g .  

P l a c e  MODULATION S e l e c t  C o n t r o l  ( 3 )  t o  "FM NAR" P o s i t i o n  and  
M o d u l a t i o n  METER C o n t r o l  ( 4 )  t o  " 2  k H z "  P o s i t i o n .  

V e r i f y  MODULATION METER ( 1 )  on FM/AM-1200S/A i n d i c a t e s  z e r o .  
A d j u s t  R3368  (FM GEN ZERO) on t h e  R e c e i v e  A u d i o  PC B o a r d ,  i f  
n e c e s s a r y ,  t o  p o s i t i o n  t h e  n e e d l e  d i r e c t l y  o v e r  t h e  z e r o  d i v i s i o n  
m a r k .  

S e t  t h e  FM/AM-1200S/A c o n t r o l s  as f o l l o w s :  

CONTROL SETTING 

3  MODULATION S e l e c t  C o n t r o l  "AM NORM" P o s i t i o n  
4  M o d u l a t i o n  METER C o n t r o l  " 6  kHz /%X10"  P o s i t i o n  
5  V A R  Tone  S e l e c t o r  S w i t c h  "OFF" P o s i t i o n  
7  1 kHz T o n e  S e l e c t o r  S w i t c h  " I N T L "  P o s i t i o n  

C o n n e c t  a  M o d u l a t i o n  M e t e r  t o  t h e  T/R C o n n e c t o r  ( 1 1 ) .  A d j u s t  1 
kHz Tone  L e v e l  C o n t r o l  ( 8 )  f o r  a  r e a d i n g  o f  50% AM on  e x t e r n a l  
M o d u l a t i o n  M e t e r .  A d j u s t  R3436 (GEN AM% CAL)  on  t h e  R e c i v e  A u d i o  - 
PC B o a r d ,  i f  n e c e s s a r y ,  f o r  a  r e a d i n g  o f  50% AM o n  t h e  MODULATION 
METER ( 1 ) .  

S e t  1 kHz T o n e  S e l e c t o r  S w i t c h  ( 7 )  t o  "OFF" P o s i t i o n .  D i s c o n n e c t  
e x t e r n a l  M o d u l a t i o n  M e t e r .  

S e t  MODE S e l e c t o r  C o n t r o l  ( 3 9 )  t o  "REC" P o s i t i o n .  

A d j u s t  RF S i g n a l  G e n e r a t o r  t o  p r o d u c e  an u n m o d u l a t e d  s i g n a l  o f  
120 .2  MHz a t  - 5 0  dBm, t h e n  c o n n e c t  i t  t o  t h e  FM/AM-1200S/A ANT 
C o n n e c t o r  ( 3 4 ) .  

C a l i b r a t e  t h e  m o d u l a t i o n  f u n c t i o n  o f  t h e  MODULATION METER ( 1 )  as  
f o l l o w s .  R e f e r  t o  T a b l e  4 - 1 ,  T e s t  S e q u e n c e s  1 t h r o u g h  9 .  

a .  F o r  e a c h  t e s t  s e q u e n c e ,  s e t  RF S i g n a l  G e n e r a t o r  as  shown i n  
T a b l e  4 - 1 .  

b .  S e t  FM/AM-1200SIA a s  shown i n  T a b l e  4 - 1  and  v e r i f y  t h e  
r e a d i n g  i s  w i t h i n  t o l e r a n c e .  A d j u s t  t h e  s p e c i f i e d  t r i m p o t  
as  r e q u i r e d  t o  o b t a i n  t h e  c o r r e c t  r e a d i n g .  



F. 
STEP PROCEDURE 

V e r i f y  F M I A M - 1 2 0 0 S / A  d e m o d u l a t i o n  d i s t o r t i o n  a s  f o l l o w s .  R e f e r  
t o  T a b l e  4 - 1 ,  T e s t  S e q u e n c e s  1 0  t h r o u g h  1 2 .  

a .  U s i n g  Coax  " T e e " ,  c o n n e c t  D i g i t a l  M u l t i m e t e r  t o  DEMOD 
C o n n e c t o r  ( 1 6 )  o f  F M I A M - 1 2 0 0 S I A .  

b .  F o r  e a c h  t e s t  s e q u e n c e ,  s e t  RF S i g n a l  G e n e r a t o r  a s  s h o w n  i n  
T a b l e  4 - 1 .  

c .  S e t  F M I A M - 1 2 0 0 S / A  a s  s h o w n  i n  T a b l e  4 - 1 .  

d .  C o n n e c t  D i s t o r t i o n  M e t e r  t o  DEMOD C o n n e c t o r  ( 1 6 )  o f  
F M I A M - 1 2 0 0 S / A ,  u s i n g  t h e  Coax T e e ,  a n d  m e a s u r e  d i s t o r t i o n .  
The o b s e r v e d  d i s t o r t i o n ,  s h o u l d  b e  l e s s  t h a n  t h e  m a x i m u m  g i v e n  
i n  T a b l e  4 - 1  f o r  t h e  a p p r o p r i a t e  t e s t  s e q u e n c e .  

D i s c o n n e c t  t h e  RF S i g n a l  G e n e r a t o r .  

S e t  t h e  F M / A M - 1 2 0 0 S / A  c o n t r o l s  a s  f o l l o w s :  

CONTROL SETTING 

4  METER S e l e c t o r  " D I S T "  P o s i t i o n  
5 .  VAR T o n e  S e l e c t o r  S w i t c h  "OFF"  P o s i t i o n  
7  1 k H z  T o n e  S e l e c t o r  S w i t c h  " I N T L "  P o s i t i o n  
8 1 kHz  L e v e l  C o n t r o l  F u l l y  c w  P o s i t i o n  

39  MODE S e l e c t o r  "REC" P o s i t i o n  

C o n n e c t  c o a x  c a b l e  f r o m  T e e  o n  TONE OUT C o n n e c t o r  ( 1 7 )  t o  EXT 
MODISINAD C o n n e c t o r  ( 1 5 ) .  

V e r i f y  MODULATION M e t e r  ( 1 )  i n d i c a t e s  m i n i m u m  d i s t o r t i o n  
( d i s t o r t i o n  m u s t  b e  l e s s  t h a n  o r  e q u a l  t o  5 % ) .  A d j u s t  R 3 3 1 8  
( N U L L  No.  2 )  a n d  R 3 3 2 0  ( N U L L  No.  1 )  o n  t h e  R e c e i v e  A u d i o  PC B o a r d  
a s  n e c e s s a r y  t o  o b t a i n  m a x i m u m  d e f l e c t i o n .  

A d j u s t  1 k H z  T o n e  L e v e l  C o n t r o l  ( 8 )  f o r  1 . 9 9 9  VRMS o n  D i g i t a l  
Mu1 t i m e t e r .  

S e t  1 kHz  T o n e  S e l e c t o r  S w i t c h  ( 7 )  i n  " O F F "  p o s i t i o n  a n d  VAR T o n e  
S e l e c t o r  S w i t c h  ( 5 )  i n  " I N T L "  p o s i t i o n .  U s i n g  K e y b o a r d  ( 1 8 )  
s e l e c t  a  v a r i a b l e  t o n e  o f  1 8 0 0  Hz S i n e w a v e .  

A d j u s t  t h e  VAR T o n e  L e v e l  C o n t r o l  ( 6 )  f o r  . I 9 9  VRMS o n  D i g i t a l  
Mu1 t i m e t e r .  

P l a c e  1 k H z  T o n e  S e l e c t o r  S w i t c h  ( 7 )  t o  " I N T L "  P o s i t i o n  a n d  
M o d u l a t i o n  METER C o n t r o l  ( 4 )  t o  " D I S T "  P o s i t i o n .  V e r i f y  
MODULATION METER ( 1 )  d i s p l a y s  1 0 %  d i s t o r t i o n .  A d j u s t  R 3 3 5 0  
( S I N A D  CAL) o n  t h e  R e c e i v e  A u d i o  PC B o a r d ,  a s  n e c e s s a r y  t o  o b t a i n  
c o r r e c t  r e a d i n g  . 



STEP PROCEDURE .4 

24. Place 1 k H z  Tone Selector Switch (7) to "OFF" Position and adjust 
VAR Tone Level Control (6) for .500 VRMS on Digital Multimeter. 

25. Place 1 k H z  Tone Selector Switch (7) to "INTL" Position and 
Modulation Meter Control (4) to "SINAD" Position. Verify 
MODULATION METER (1) reads 12 dB SINAD. 

26. Disconnect all test equipment. 
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P 4 - 2 - 8  GENERATE SIGNAL CALIBRATION 

PREREQUISITES:  M e t e r  Z e r o  C a l i b r a t i o n  P r o c e d u r e  4 - 2 - 1  
P o w e r  S u p p l y  C a l i b r a t i o n  P r o c e d u r e  4 - 2 - 2  
F r e q u e n c y  S t a n d a r d  C a l i b r a t i o n  P r o c e d u r e  4 - 2 - 3  
F u n c t i o n  G e n e r a t o r  C a l i b r a t i o n  P r o c e d u r e  4 - 2 - 4  
H i g h  L o o p  C a l i b r a t i o n  P r o c e d u r e  4 - 2 - 5  
D i g i t a l  C a l i b r a t i o n  P r o c e d u r e  4 - 2 - 6  

SPECIAL ACCESSORY 
EQUIPMENT REQ 'D :  ( S e e  A p p e n d i x  B  f o r  T e s t  E q u i p m e n t  R e q u i r e m e n t s )  

1 N o n - C o n d u c t i v e  T u n i n g  T o o l  
1 M i c r o p h o n e  
1 F u n c t i o n  G e n e r a t o r  
1 Power  M e t e r  
1 O s c i l l o s c o p e  
1 S p e c t r u m  A n a l y z e r  
1 M o d u l a t i o n  M e t e r  

I N I T I A L  CONTROL 
SETTINGS: See F i g u r e  1 - 2  

CONTROL I N I T I A L  SETTINGS 

MODULATION S e l e c t  C o n t r o l  
V A R  Tone  S e l e c t o r  S w i t c h  
1 kHz Tone  S e l e c t o r  S w i t c h  
GEN LEVEL A t t e n u a t o r  
GEN LEVEL V e r n i e r  
PWR/OFF/BATT S w i t c h  
GENILOCK C o n t r o l  
M O D E  S e l e c t o r  

"AM NORM" P o s i t i o n  
"OFF" P o s i t i o n  
"OFF" P o s i t i o n  
" - 2 0  dBm" P o s i t i o n  
F u l l y  ccw P o s i t i o n  
"PWR" P o s i t i o n  
"LOCK" P o s i t i o n  
"GEN" P o s i t i o n  

CALIBRATION POINTS: See- F i g u r e  4 - 5  

STEP PROCEDURE 

1. U s i n g  k e y b o a r d  (18), e n t e r  "RF 1 2 0 . 0 0 0 0 "  MHz. 

2 .  C o n n e c t  S p e c t r u m  A n a l y z e r  t o  T/R C o n n e c t o r  ( 1 1 ) .  

3 .  V a r y  GEN LEVEL V e r n i e r  C o n t r o l  ( 1 0 )  s m o o t h l y  t h r o u g h o u t  i t s  f u l l  
r a n g e  and v e r i f y  t h e  o u t p u t  l e v e l  o b s e r v e d  on t h e  S p e c t r u m  
A n a l y z e r  t r a c k s .  

4 .  C o n n e c t  M o d u l a t i o n  M e t e r  t o  T/R C o n n e c t o r  ( 1 1 ) .  S e t  RF L e v e l  
A t t e n u a t o r  C o n t r o l  ( 9 )  f u l l y  " C C W "  a n d  1 kHz Tone L e v e l  C o n t r o l  
( 8 )  f o r  50% AM m o d u l a t i o n  on MODULATION METER ( 1 ) .  S e t  RF L e v e l  
A t t e n u a t o r  V e r n i e r  C o n t r o l  ( 1 0 )  f u l l y  c l o c k w i s e  and v e r i f y  AM 
m o d u l a t i o n  on MODULATION METER (1) o v e r  r a n g e  r e a d s  50% m o d u l a -  
t i o n  ( ' 5%) .  A d j u s t  R5114  (BALANCE), a s  n e c e s s a r y ,  t h r o u g h  t h e  
a c c e s s  h o l e  i n  t h e  O u t p u t  A m p l i f i e r  M o d u l e ,  t o  o b t a i n  t h e  d e s i r e d  
r e a d i n g .  



STEP PROCEDURE 

5.  D i s c o n n e c t  M o d u l a t i o n  M e t e r  a n d  c o n n e c t  P o w e r  M e t e r  t o  T /R  
C o n n e c t o r  ( 1 1 ) .  

6 .  U s i n g  o n l y  t h e  GEN LEVEL V e r n i e r  C o n t r o l  ( l o ) ,  make t h e  f o l l o w i n g  
o u t p u t  l e v e l  s e t t i n g s  a n d  v e r i f y  t h e  o u t p u t  l e v e l s  o n  t h e  P o w e r  
M e t e r  a r e  w i t h i n  '0.5 d B .  I f  n e c e s s a r y ,  make t h e  c o r r e s p o n d i n g  
a d j u s t m e n t s ,  l i s t e d  b e l o w ,  t o  o b t a i n  t h e  c o r r e c t  l e v e l .  R e p e a t  
t h e s e  t h r e e  a d j u s t m e n t s  on t h e  G e n e r a t e  A u d i o  PC B o a r d ,  a s  
n e c e s s a r y ,  u n t i l  a l l  a r e  w i t h i n  t o l e r a n c e .  

R o t a t e  GEN LEVEL V e r n i e r  C o n t r o l  ( 1 0 )  t o  - 3 1  dBm. S e l e c t  t h e  
f o l l o w i n g  RF f r e q u e n c i e s  o n  t h e  K e y b o a r d  ( 1 8 )  a n d  v e r i f y  t h e  
c o r r e s p o n d i n g  P o w e r  M e t e r  r e a d i n g s  a r e  - 3 1  dBm ('2.5 d B ) .  

t 

S e t t i n g  

a .  - 3 1  dBm 

b .  - 4 2  dBm 

c .  - 3 7  dBm 

2 0 0  MHz 5 0 0  MHz 8 0 0  MHz 1 MHz 
3 0 0  MHz 6 0 0  MHz 9 0 0  MHz 1 0  MHz 
4 0 0  MHz 7 0 0  MHz 999  MHz 1 0 0  MHz 

A d j u s t m e n t  

R3224 ( + I  CAL)  

R3246 ( - 1 2  CAL)  

R3227 ( - 7  CAL) 

C o n n e c t  F u n c t i o n  G e n e r a t o r  t o  EXT MODISINAD C o n n e c t o r  ( 1 5 ) .  

A d j u s t  F u n c t i o n  G e n e r a t o r  o u t p u t  f o r  a  1 kHz  t o n e  a t  .5 VRMS. 
V e r i f y  MODULATION M e t e r  ( 1 )  shows  5 0 %  ( ' 1 5 % ) .  

S e t  MODULATION S e l e c t  C o n t r o l  ( 3 )  t o  "FM M I D "  P o s i t i o n  a n d  
MODULATION M e t e r  C o n t r o l  ( 4 )  t o  " 2 0  k H z x l O H  P o s i t i o n .  

A d j u s t  F u n c t i o n  G e n e r a t o r  o u t p u t  t o  1 .5  VRMS a t  1 k H z .  V e r i f y  
MODULATION METER ( 1 )  d i s p l a y s  15 kHz ('4.5 k H z ) .  D i s c o n n e c t  
F u n c t i o n  G e n e r a t o r  f r o m  EXT MOD/SINAD C o n n e c t o r  ( 1 5 ) .  

C o n n e c t  M i c r o p h o n e  t o  MICIACC C o n n e c t o r  ( 1 9 ) .  S p e a k  i n t o  
M i c r o p h o n e  a n d  v e r i f y  t h a t  MODULATION M e t e r  ( 1 )  p e a k s  no g r e a t e r  
t h a n  6  kHz d e v i a t i o n .  

S e t  MODULATION M e t e r  C o n t r o l  ( 4 )  t o  " 6  k H z / % x l O 1 '  P o s i t i o n .  
S e l e c t  DTMF f u n c t i o n  b y  d e p r e s s i n g  DTMFIPULSE k e y .  W h i l e  h o l d i n g  
down t h e  numb-er " 5 "  k e y ,  a d j u s t  R3260  (DTMF LEVEL ADJ) o n  t h e  
G e n e r a t e  A u d i o  PC B o a r d  f o r  a n  i n d i c a t e d  3.5 k H z  d e v i a t i o n  o n  
MODULATION M e t e r  ( 1 ) .  

R o t a t e  t h e  GENILOCK C o n t r o l  ( 3 2 )  o u t  o f  t h e  d e t e n t .  V e r i f y  t h e  
LOCK Lamp ( 3 3 )  f l a s h e s  a n d  t h e  FREQ ERROR M e t e r  ( 3 6 )  i n d i c a t e s  a  .4r 
m i n i m u m  e r r o r  o f  - 1 0  k H z .  



P R O C E D U R E  P STEP 

1 5 .  R o t a t e  t h e  G E N / L O C K  C o n t r o l  ( 3 2 )  f u l l y  cw and v e r i f y  t h e  F R E Q  
E R R O R  Me te r  ( 3 6 )  i n d i c a t e s  a  minimum e r r o r  o f  + l o  kHz. 

R o t a t e  t h e  G E N / L O C K  C o n t r o l  ( 3 2 )  f u l l y  ccw i n t o  "LOCK" p o s i t i o n .  
V e r i f y  t h e  L O C K  L i g h t  ( 3 3 )  becomes s t e a d y .  

S e t  S p e c t r u m  A n a l y z e r  t o  20 MHz/Div and  c o n n e c t  t o  T / R  C o n n e c t o r  
( 1 1 ) .  V e r i f y  n o n - h a r m o n i c  f r e q u e n c i e s  a r e  a  minimum o f  40 dBc a t  
t h e  f o l l o w i n g  f r e q u e n c i e s :  

600 MHz 700 MHz 470 MHz 120 MHz 

R o t a t e  M O D E  S e l e c t o r  ( 3 9 )  t o  "DUP" p o s i t i o n .  

V e r i f y  +I1 V D C  i s  p r e s e n t  on c o l l e c t o r  o f  4 1 2 0 2 .  A d j u s t ,  a s  
n e c e s s a r y ,  R1251 f o r  p r o p e r  l e v e l .  

Us ing  Keyboard  ( 1 8 )  s e l e c t  R F  0 7 0 . 0 0 0 0  MHz, s e t  OFFSET t o  0 0 . 0  
and  v e r i f y  S p e c t r u m  A n a l y z e r  i n d i c a t e s  - 8 0  dBm ('5 d B ) .  

Connec t  S p e c t r u m  A n a l y z e r  t o  D U P L E X  C o n n e c t o r  ( 1 4 )  and v e r i f y  
o u t p u t  l e v e l  i s  - 6 0  dBm ('10 d B ) .  A d j u s t ,  a s  n e c e s s a r y ,  R1230 
f o r  p r o p e r  1  e v e 1  . 
C o n n e c t  F r e q u e n c y  C o u n t e r  t o  D U P L E X  O u t p u t  C o n n e c t o r  ( 1 4 )  a n d  
v e r i f y  70 .000  MHz s i g n a l  i s  p r e s e n t .  A d j u s t ,  a s  n e c e s s a r y ,  L1209  
f o r  p r o p e r  f r e q u e n c y .  

Us ing  B N C  t o  B N C  Coax C a b l e ,  c o n n e c t  D U P L E X  O u t p u t  C o n n e c t o r  ( 1 4 )  
t o  A N T  C o n n e c t o r  ( 3 4 ) .  S e t  M O D E  S e l e c t o r  C o n t r o l  ( 3 9 )  t o  "DUP 
GEN" P o s i t i o n  and  I kHz Tone S e l e c t o r  S w i t c h  ( 7 )  t o  "INTL" 
P o s i t i o n .  A d j u s t  1 kHz Tone Leve l  C o n t r o l  ( 8 )  f o r  5 kHz 
d e v i a t i o n  on MODULATION METER ( 1 ) .  

S e t  M O D E  S e l e c t o r  C o n t r o l  ( 3 9 )  t o  " D U P "  P o s i t i o n  and v e r i f y  5 kHz 
d e v i a t i o n  i s  d i s p l a y e d  on MODULATION M E T E R  ( 1 ) .  A d j u s t  R1224 (FM 
D E V  CAL) on t h e  Dup lex  m o d u l e ,  a s  n e c e s s a r y ,  t o  o b t a i n  d e s i r e d  
d e v i a t i o n .  

R e p e a t  t h i s  p r o c e d u r e  u n t i l  5 kHz d e v i a t i o n  i s  
o b t a i n e d  on b o t h  s c a l e s .  

D i s c o n n e c t  a1 1  t e s t  e q u i p m e n t .  

4 - 3 1 / 3 2  B l a n k  



P 4 - 2 - 9  JVM 1 / 0  BOARD C A L I B R A T I O N  

P R E R E Q U I S I T E S :  M e t e r  Z e r o  C a l  i b r a t i o n  P r o c e d u r e  4 - 2 - 1  
P o w e r  S u p p l y  C a l  i b r a t i o n  P r o c e d u r e  4 - 2 - 2  
F r e q u e n c y  S t a n d a r d  C a l  i b r a t i o n  P r o c e d u r e  - 4 - 2 - 3  
F u n c t i o n  G e n e r a t o r  C a l  i b r a t i o n  P r o c e d u r e  4 - 2 - 4  
H i g h  L o o p  C a l i  b r a t i o n  P r o c e d u r e  4 - 2 - 5  
D i g i t a l  M o d u l e  C a l  i b r a t i o n  P r o c e d u r e  4 - 2 - 6  

S P E C I A L  ACCESSORY 
EQUIPMENT REQ'  D: ( S e e  A p p e n d i x  B  f . o r  T e s t  E q u i p m e n t  R e q u i r e m e n t s )  

1 V a r i a b l e  P o w e r  S u p p l y  ( O p t i o n  1 0  o n l y )  
1 D i g i t a l  V o l t m e t e r  ( O p t i o n  1 0  o n l y )  

I N I T I A L  CONTROL 
SETTINGS:  See  F i g u r e  1 - 2  

CONTROL I N I T I A L  SETTINGS 

2  MODULATION SELECTOR 
4  METER Range  S e l e c t o r  
5  VAR T o n e  S e l e c t o r  S w i t c h  
7  1 k H z  T o n e  S e l e c t o r  S w i t c h  

2 2  PWR/OFF/BATT S w i t c h  
35  FREQ ERROR S e l e c t o r  

,* 3 9  MODE S e l e c t o r  
4 1  SQUELCH C o n t r o l  

"FM NAR" P o s i t i o n  
" 2  k H z / % X l O "  P o s i t i o n  
" O F F "  P o s i t i o n  
" O F F "  P o s i t i o n  
"PWR" P o s i t i o n  
"RF 1 0 K "  P o s i t i o n  
"GEN" P o s i t i o n  
F u l l y  c c w  P o s i t i o n  

C A L I B R A T I O N  P O I N T S :  See  F i g u r e  4 - 5  

STEP PROCEDURE 

1. U s i n g  t h e  K e y b o a r d  ( 1 8 )  s e l e c t  RF 1 5 1 . 0 0 0 0  MHz a n d  2ND FUNCTION 
METER. 

2 .  A d j u s t  R 3 0 3 2  ( O F F S E T )  o n  DVM 1 / 0  PC B o a r d ,  a s  r e q u i r e d ,  f o r  a  
r e a d i n g  o f  "MD 0 0 . 0 0 "  o n  VFD ( 3 7 ) .  

3 .  P l a c e  M o d u l a t i o n  METER C o n t r o l  ( 4 )  t o  " 6  k H z / % x l O U  P o s i t i o n  a n d  1 
kHz  Tone  S e l e c t o r  S w i t c h  t o  " I N T L "  P o s i t i o n .  A d j u s t  1 k H z  T o n e  
L e v e l  C o n t r o l  ( 8 )  f o r  5 k H z  d e v i a t i o n  o n  MODULATION METER ( 1 ) .  

4 .  V e r i f y  t h e  VFD ( 3 7 )  r e a d s  " M D  5 . 0 0 "  + . 6 0 .  A d j u s t  R 3 0 3 9  (MOD 
METER CAL! o n  DVM 1 / 0  PC B o a r d ,  a s  r e q u i r e d ,  f o r  t h e  c o r r e c t  
d i s p l a y .  

5 .  S e t  MODE S e l e c t o r  C o n t r o l  ( 3 9 )  t o  "REC"  P o s i t i o n  a n d  u s i n g  
K e y b o a r d  s e l e c t  "RF  9 . 9 9 5 0  MHz" o n  VFD ( 3 7 ) .  

6 .  C o n n e c t  BNC t o  BNC Coax C a b l e  b e t w e e n  ANT C o n n e c t o r  ( 3 4 )  a n d  
E x t e r n a l  R e f e r e n c e  C o n n e c t o r  ( 4 5 ) .  r 



STEP PROCEDURE - 
7 .  V e r i f y  VFD ( 3 7 )  r e a d s  " F E  + 0 5 . 0 0 "  ( k . 3 0 ) .  A d j u s t  R3035  ( F R E Q  

METER CAL)  o n  DVM I / O  PC B o a r d ,  a s  r e q u i r e d ,  t o  o b t a i n  t h e  p r o p e r  
r e a d i n g .  

8 .  P l a c e  FREQ ERROR M e t e r  Range  S e l e c t o r  C o n t r o l  ( 3 5 )  t o  " 3  k H z "  
P o s i t i o n  a n d  v e r i f y  VFD ( 3 7 )  d i s p l a y s  b e t w e e n  " 3 . 0 7  a n d  3 . 1 0 " .  
A d j u s t ,  a s  r e q u i r e d ,  R 3 0 3 3  ( I N P U T  G A I N )  o n  DVM 1 1 0  P C  B o a r d  f o r  
c o r r e c t  r e a d i n g  o n  VFD ( 3 7 ) .  

OPTION 1 0  DVM 1 1 0  PC B o a r d  O n l y  

1. C o n n e c t  V a r i a b l e  P o w e r  S u p p l y  a n d  D V M ,  u s i n g  t e e ,  t o  SCOPEIDVM 
C o n n e c t o r .  

2 .  S e t  V a r i a b l e  P o w e r  S u p p l y  t o  0  V D C  a s  r e a d  o n  e x t e r n a l  D V M .  

3 .  U s i n g  K e y b o a r d  ( 1 8 ) ,  s e l e c t  DVM f u n c t i o n  a n d  DC s c a l e .  

4 .  A d j u s t  R3016  ( Z E R O  ADJ)  o n  DVM 1 1 0  PC B o a r d  s o  t h a t  DVM r e a d i n g  
o n  FM/AM-1200S/A  i s  t h e  same a s  e x t e r n a l  DVM. 

5 .  S e t  V a r i a b l e  P o w e r  S u p p l y  t o  1 .30  V D C  a s  r e a d  o n  D V M .  A d j u s t  
R3020  (DC CAL)  o n  DVM 1 1 0  PC B o a r d  so  t h a t  DVM r e a d i n g  o n  
FM/AM-1200S/A  i s  t h e  same a s  e x t e r n a l  DVM. 

6 .  S e t  V a r i a b l e  P o w e r  S u p p l y  t o  5 VDC a s  r e a d  o n  DVM. V e r i f y  DVM 
r e a d i n g  o n  F M / A M - 1 2 0 0 S / A  i s  t h e  same a s  e x t e r n a l  DVM. 

7 .  R e p e a t  p r o c e d u r e  i n  s t e p  6  w i t h  e x t e r n a l  DVM s e t  a t  2 0  VDC. 

8 .  S e t  V a r i a b l e  P o w e r  S u p p l y  t o  1 . 3 0  VRMS @ 1 k H z .  Change  
FM/AM-1200S/A  r a n g e  t o  AC. A d j u s t  R 3 0 0 8  (AC CAL) o n  DVM 1 1 0  PC 
B o a r d  so  t h a t  DVM r e a d i n g  o n  FM/AM-1200S/A  i s  t h e  same a s  
e x t e r n a l  DVM. 

9 .  D i s c o n n e c t  a l l  t e s t  e q u i p m e n t .  



4 - 2 - 1 0  OSCILLOSCOPE/ANALYZER CALIBRATION ( F M / A M - 1 2 0 0 s  ONLY) 

P R E R E Q U I S I T E S :  M e t e r  Z e r o  C a l i b r a t i o n  P r o c e d u r e  4 - 2 - 1  
P o w e r  S u p p l y  C a l i  b r a t i  o n  P r o c e d u r e  4 - 2 - 2  
F r e q u e n c y  S t a n d a r d  C a l i  b r a t i o n  P r o c e d u r e  4 - 2 - 3  
F u n c t i o n  G e n e r a t o r  C a l  i b r a t i o n  P r o c e d u r e  4 - 2 - 4  
H i g h  L o o p  C a l i  b r a t i o n  P r o c e d u r e  4 - 2 - 5  
D i g i t a l  M o d u l e  C a l i  b r a t i o n  P r o c e d u r e  4 - 2 - 6  
M o d u l a t i o n  M e t e r  C a l  i b r a t i o n  P r o c e d u r e  4 - 2 - 7  

S P E C I A L  ACCESSORY 
EQUIPMENT R E Q ' D :  ( S e e  A p p e n d i x  B f o r  T e s t  E q u i p m e n t  R e q u i r e m e n t s )  

1 N o n - C o n d u c t i v e  T u n i n g  T o o l  
1 D i g i t a l  Mu1 t i m e t e r  
1 RF S i g n a l  G e n e r a t o r  
1 DC P o w e r  S u p p l y  
1 C o a x  C a b l e ,  BNC t o  BNC 

I N I T I A L  CONTROL 
SETTINGS:  See F i g u r e  1 - 2  

CONTROL I N I T I A L  SETTINGS 

5 V A R  Tone  S e l e c t o r  S w i t c h  
7  1 kHz T o n e  S e l e c t o r  S w i t c h  

23  VERTICAL V e r n i e r  C o n t r o l  
2 4  VERTICAL S e l e c t o r  C o n t r o l  
25  HORIZONTAL V e r n i e r  C o n t r o l  
2 6  HORIZONTAL S e l e c t o r  C o n t r o l  
2 2  PWR/OFF/BATT S w i t c h  
27  VERT POS C o n t r o l  
2 8  I N T  C o n t r o l  
2 9  FOCUS C o n t r o l  
3 0  HORIZ POS C o n t r o l  
3 9  MODE S e l e c t o r  C o n t r o l  

" O F F "  P o s i t i o n  
" O F F "  P o s i t i o n  
" C A L "  P o s i t i o n  
"1  V / D I V H  P o s i t i o n  
" C A L "  P o s i t i o n  
"TONE" P o s i t i o n  
" P W R "  P o s i t i o n  
M i d r a n g e  P o s i t i o n  
M i d r a n g e  P o s i t i o n  
M i d r a n g e  P o s i t i o n  
M i d r a n g e  P o s i t i o n  
"GEN" P o s i t i o n  

C A L I B R A T I O N  POINTS:  See F i g u r e  4 - 5  I 

STEP PROCEDURE 

1. V e r i f y  t r a c e  o n  CRT i s  a  SHARP ROUND DOT. A d j u s t ,  a s  r e q u i r e d ,  
G e o m e t r y  C o n t r o l ,  R317 a n d  A s t i g m a t i s m  C o n t r o l ,  R316 o n  S c o p e  
P o w e r  PC B o a r d  f o r  a  s h a r p  r o u n d  d o t .  

2 .  U s i n g  I N T  C o n t r o l  ( 2 8 )  a n d  FOCUS C o n t r o l  ( 2 9 ) ,  v e r i f y  i n t e n s i t y  
a n d  f o c u s  o f  t r a c e  c a n  b e  p r o p e r l y  a d j u s t e d .  A l t e r n a t e l y  a d j u s t  
R317 a n d  R 3 1 6 ,  i f  n e c e s s a r y ,  f o r  p r o p e r  c o n t r o l  o f  t r a c e .  

3 .  S e t  VERTICAL V e r n i e r  C o n t r o l  ( 2 3 )  t o  f u l l y  C C W  P o s i t i o n .  

4 .  R o t a t e  t h e  HORIZONTAL S e l e c t o r  C o n t r o l  ( 2 0 )  t o  ".I m S / D I V H .  
/" V e r i f y  t h e  t r a c e  i s  p a r a l l e l  t o  t h e  h o r i z o n t a l  l i n e s  o n  t h e  CRT 

( 3 1 ) .  A d j u s t  R322  o n  S c o p e  P o w e r  PC B o a r d ,  a s  r e q u i r e d ,  t o  



STEP P R O C E D U R E  

c o r r e c t  a n y  n o n p a r a l l e l  c o n d i t i o n .  I f  t h i s  a d j u s t m e n t  c a n n o t  
c o r r e c t  t h e  n o n p a r a l l e l  c o n d i t i o n ,  r e v e r s e  P 3 0 1  on  t h e  S c o p e  
P o w e r  P C  B o a r d  a n d  r e a d j u s t  R322.  

P o s i t i o n  VERT POS C o n t r o l  . ( 2 7 )  s o  t h a t  0  V i s  p r e s e n t  a t  5 2 0 3 ,  
p i n  4 .  Then a d j u s t  R294 on S c o p e  C o n t r o l  P C  B o a r d ,  a s  r e q u i r e d ,  
t o  p r o p e r l y  p o s i t i o n  t r a c e  o v e r  m a j o r  h o r i z o n t a l  a x i s .  

R o t a t e  t h e  VERTICAL V e r n i e r  C o n t r o l  ( 2 3 )  f u l l y  cw a n d  v e r i f y  t h e  
t r a c e  d o e s  n o t  m o v e .  A d j u s t  R215 (BAL) on  S c o p e  C o n t r o l  PC 
B o a r d ,  a s  n e c e s s a r y ,  f o r  p r o p e r  t r a c e  o p e r a t i o n .  

S e l e c t  R F  1 5 1 . 0 0 0 0  MHz on t h e  K e y b o a r d  ( 1 8 ) .  R o t a t e  t h e  M O D E  
S e l e c t o r  C o n t r o l  ( 3 9 )  t o  "GEN" and  t h e  HORIZONTAL S e l e c t o r  
C o n t r o l  ( 2 6 )  t o  " 1  MHz/DIVn.  

U s i n g  HORIZ POS C o n t r o l  ( 3 0 ) ,  c e n t e r  s i g n a l  o v e r  m a j o r  v e r t i c a l  
a x i s .  

V e r i f y  b a s e l i n e  i s  v i s i b l e  on CRT ( 3 1 ) .  A d j u s t  R218 (ANAL VERT 
GAIN CAL) on S c o p e  C o n t r o l  P C  B o a r d ,  a s  r e q u i r e d ,  u n t i l  b a s e l i n e  
i s  v i s i b l e  on CRT ( 3 1 ) .  

V e r i f y  t r a c e  e x t e n d s  1 m i n o r  d i v i s i o n  p a s t  t h e  l e f t  e d g e  o f  t h e  L\ 
C R T  ( 3 1 ) .  A d j u s t  R271 (HORIZ S I Z E )  on  S c o p e  C o n t r o l  P C  B o a r d ,  a s  
r e q u i r e d ,  f o r  c o r r e c t  t r a c e  p o s i t i o n .  

V e r i f y  t h e  t r a c e  e x t e n d s  1 m i n o r  d i v i s i o n  p a s t  t h e  r i g h t  e d g e  o f  
t h e  CRT ( 3 1 ) .  A d j u s t  R293 on S c o p e  C o n t r o l  P C  B o a r d ,  a s  
r e q u i r e d ,  f o r  c o r r e c t  t r a c e  p o s i t i o n .  

R e p e a t  S t e p s  1 0  a n d  11 a s  r e q u i r e d  f o r  p r o p e r  t r a c e  p o s i t i o n i n g  
on  C R T  ( 3 1 ) .  

R o t a t e  M O D E  S e l e c t o r  C o n t r o l  ( 3 9 )  t o  "REC" p o s i t i o n .  

A d j u s t  RF S i g n a l  G e n e r a t o r  f o r  1 5 1 . 0 0 0 0  MHz a t  - 5 0  dBm, w i t h  no 
m o d u l a t i o n .  C o n n e c t  G e n e r a t o r  t o  ANTENNA C o n n e c t o r  ( 3 4 )  a n d  
v e r i f y  t h e  s i g n a l  d i s p l a y e d  on t h e  CRT ( 3 1 )  i s  c e n t e r e d  on t h e  
v e r t i c a l  c e n t e r  1  i n e .  

A d j u s t  S i g n a l  G e n e r a t o r  t o  1 4 7 . 0 0 0 0  MHz a n d  v e r i f y  s i g n a l  i s  4  
d i v i s i o n s  t o  t h e  l e f t  o f  c e n t e r  on t h e  CRT ( 3 1 ) .  A d j u s t  
G e n e r a t o r  t o  1 5 5 . 0 0 0 0  MHz a n d  v e r i f y  s i g n a l  i s  4 d i v i s i o n s  t o  t h e  
r i g h t  o f  c e n t e r .  A d j u s t  R260 on S c o p e  C o n t r o l  P C  B o a r d ,  a s  
r e q u i r e d ,  f o r  p r o p e r  d i s p e r s i o n .  

P l a c e  M O D E  S e l e c t o r  C o n t r o l  ( 3 9 )  t o  "GEN" P o s i t i o n  a n d  HORIZONTAL 
Sweep  S e l e c t o r  C o n t r o l  ( 2 6 )  t o  1 kHz/DIV P o s i t i o n .  A d j u s t  R298 
o n  S c o p e  C o n t r o l  P C  B o a r d ,  a s  r e q u i r e d ,  t o  c e n t e r  s i g n a l  o v e r  - 
m a j o r  v e r t i c a l  a x i s .  



F 
STEP PROCEDURE 

D i s c o n n e c t  t h e  S i g n a l  G e n e r a t o r  and  s e t  t h e  FM/AM-1200s c o n t r o l s  
a s  f o l l o w s :  

CONTROL SETTING 

23 VERTICAL V e r n i e r  C o n t r o l  "CALI '  P o s i t i o n  
24  VERTICAL S e l e c t o r  C o n t r o l  " 1 V / D I V U  P o s i t i o n  
25 HORIZONTAL V e r n i e r  C o n t r o l  "CAL"  P o s i t i o n  
2 6  HORIZONTAL S e l e c t o r  C o n t r o l  " . 0 1  mS/DIVU P o s i t i o n  
33  MODE S e l e c t o r  C o n t r o l  "REC" P o s i t i o n  
2 1  AC/GND/DC S w i t c h  " D C "  P o s i t i o n  

V e r i f y  t r a c e  i s  c e n t e r e d  o v e r  m a j o r  h o r i z o n t a l  a x i s .  

C o n n e c t  Power  S u p p l y  t o  SCOPE C o n n e c t o r  ( 2 0 )  a n d  a p p l y  +4 VDC. 
V e r i f y  t r a c e  moves  u p  4  d i v i s i o n s .  A d j u s t  R 2 2 1  (GA IN  CAL) o n  
Scope  C o n t r o l  PC B o a r d ,  as r e q u i r e d ,  f o r  c o r r e c t  d e f l e c t i o n .  

R o t a t e  VERTICAL V e r n i e r  C o n t r o l  ( 2 3 )  f u l l y  ccw and  v e r i f y  t h e  
t r a c e  shows a p p r o x i m a t e l y  0.4 V .  

S e t  Scope  VERTICAL V e r n i e r  C o n t r o l  ( 2 3 )  t o  "CAL"  P o s i t i o n .  

S e t  AC/GND/DC S w i t c h  ( 2 1 )  t o  " A C "  p o s i t i o n  a n d  v e r i f y  t h e  t r a c e  
r e t u r n s  t o  t h e  c e n t e r  l i n e .  

S e t  AC/GND/DC S w i t c h  ( 2 1 )  t o  " G N D "  p o s i t i o n  and  v e r i f y  t h e  t r a c e  
does  n o t  move.  

D i s c o n n e c t  t h e  Power  S u p p l y  a n d  c o u p l e  t h e  TONE OUT C o n n e c t o r  
( 1 7 )  t o  t h e  SCOPE C o n n e c t o r  ( 2 0 )  w i t h  a  c o a x  c a b l e .  

S e t  t h e  FM/AM-1200s  c o n t r o l s  as f o l l o w s :  

CONTROL SETTING 

5  V A R  Tone  S e l e c t o r  S w i t c h  " I N T L "  P o s i t i o n  
6 V A R  Tone  L e v e l  C o n t r o l  M i d r a n g e  P o s i t i o m  

2 1  AC/GND/DC S w i t c h  " D C "  P o s i t i o n  
25 Scope  HORIZONTAL Sweep "CAL"  P o s i t i o n  

V e r n i e r  C o n t r o l  
2 6  HORIZONTAL Sweep S e l  e c t o r  "1  mS/D IVU  P o s i t i o n  

C o n t r o l  

U s i n g  K e y b o a r d ,  s e l  e c t  "TONE 1 0 0 0 . 0  TRIANGLE".  A d j u s t  HORIZ POS 
C o n t r o l  t o  p o s i t i o n  f i r s t  p o s i t i v e  p e a k  o f  s i g n a l  on  l e f t m o s t  
m a j o r  v e r t i c a l  g r a t i c u l e .  V e r i f y  e a c h  p o s i t i v e  p e a k  o f  t h e  
t r i a ! g l  e  w a v e f o r m  i s  p o s i t i o n e d  o v e r  e a c h  m a j o r  v e r t i c a l  

r a t i c u l e .  A d j u s t  R247  (SWP CAL) o n  t h e  S c o p e  C o n t r o l  PC B o a r d ,  
!f n e c e s s a r y .  



STEP PROCEDURE 

2 7 .  R o t a t e  t h e  HORIZONTAL S e l e c t o r  C o n t r o l  ( 2 6 )  t o  e a c h  o f  t h e  
f o l l o w i n g  p o s i t i o n s  a n d  s e l e c t  t h e  c o r r e s p o n d i n g  t r i a n g l e  w a v e -  
f o r m  f r e q u e n c i e s  w i t h  t h e  K e y b o a r d  ( 1 8 ) .  A t  e a c h  s e l e c t i o n ,  
v e r i f y  t h e  CRT ( 3 1 )  shows  o n e  c y c l e  p e r  d i v i s i o n .  

2 8 .  W i t h  t h e  FM/AM-1200s  s e t  f r o m  S t e p  27 .c . ,  r o t a t e  t h e  HORIZONTAL 
V e r n i e r  C o n t r o l  ( 2 5 )  f u l l y  ccw and  v e r i f y  a  m i m i n u m  o f  1 0  c y c l e s  
p e r  d i v i s i o n  o n  t h e  CRT ( 3 1 ) .  R e t u r n  t h e  HORIZONTAL V e r n i e r  
C o n t r o l  ( 2 5 )  t o  t h e  " C A L "  ( f u l l y  c w )  p o s i t i o n .  

HORIZONTAL 
SELECTOR 

a .  1 0  mS 

b .  1 mS 

c .  .1 mS 

2 9 .  S e t  t h e  FM/AM-1200s  C o n t r o l s  a s  f o l l o w s :  

TONE 
FREQUENCY 

1 0 0  Hz ( 2 1 0 % )  

1 , 0 0 0  Hz ( 2 1 0 % )  

1 0 , 0 0 0  Hz ( 2 1 0 % )  

CONTROL SETTING 

2  MODULATION S e l e c t  C o n t r o l  
4 MODULATION M e t e r  C o n t r o l  
5 VAR Tone  S e l e c t o r  s w i t c h  
7 1 kHz Tone S e l e c t o r  S w i t c h  

1 8  K e y b o a r d  
23 VERTICAL V e r n i e r  C o n t r o l  
24  VERTICAL S e l e c t o r  C o n t r o l  
25  HORIZONTAL V e r n i e r  C o n t r o l  
26 HORIZONTAL S e l e c t o r  C o n t r o l  
3 9  M O D E  S e l e c t o r  C o n t r o l  

"NAR" P o s i t i o n  
" 6  k H z / % x l O H  P o s i t i o n  
"OFF"  P o s i t i o n  
" I N T L "  P o s i t i o n  
"RF 1 2 1 . 0 0 0 0  MHz" P o s i t i o n  
" C A L "  P o s i t i o n  
" 2  k H z / % x l O U  P o s i t i o n  
" C A L "  P o s i t i o n  
"1 m S / D I V "  P o s i t i o n  
"GEN" P o s i t i o n  

3 0 .  A d j u s t  t h e  1 kHz Tone L e v e l  C o n t r o l  ( 8 )  f o r  4  kHz d e v i a t i o n  o n  
t h e  MODULATION M e t e r  ( 1 ) .  

3 1 .  V e r i f y  t h e  s i g n a l  d i s p l a y e d  o n  t h e  CRT ( 3 1 )  i s  2  d i v i s i o n s  p e a k  
t o  p e a k .  A d j u s t  R 2 0 1  (DEMOD CAL) o n  S c o p e  C o n t r o l  P C  B o a r d ,  a s  
r e q u i r e d ,  f o r  c o r r e c t  d i s p l a y .  

3 2 .  P l a c e  PWR/OFF/BATT S w i t c h  ( 2 2 )  t o  "OFF"  P o s i t i o n ,  r e m o v e  c o a x  
c a b l e  f r o m  TONE OUT C o n n e c t o r  ( 1 7 )  t o  SCOPE C o n n e c t o r  ( 2 0 )  a n d  
c o n n e c t  S i g n a l  G e n e r a t o r  t o  ANT C o n n e c t o r  ( 3 4 ) .  

3 3 .  Remove A n a l y z e r  L o g  Amp A s s e m b l y  a n d  a p p l y  p o w e r  t o  t e s t  s e t .  

3 4 .  U s i n g  VERT POS C o n t r o l  ( 2 7 )  c e n t e r  t r a c e  o v e r  m a j o r  h o r i z o n t a l  
a x i s .  



P R O C E D U R E  STEP 

3 5 .  P l a c e  1 k H z  Tone S e l e c t o r  S w i t c h  ( 7 )  t o  "OFF" P o s i t i o n ,  VERTICAL 
A t t e n u a t o r  S e l e c t o r  C o n t r o l  ( 2 4 )  t o  " l V / D i v "  P o s i t i o n  and  
H o r i z o n t a l  Sweep S e l e c t o r  C o n t r o l  ( 2 6 )  t o  " 1  MHz/DivU P o s i t i o n .  

Us ing  HORIZ POS C o n t r o l  ( 3 0 )  c e n t e r  s i g n a l  o v e r  m a j o r  v e r t i c a l  
a x i s .  

P l a c e  M O D E  S e l e c t o r  C o n t r o l  ( 3 9 )  t o  " R E C "  P o s i t i o n  and s e t  S i g n a l  
G e n e r a t o r  t o  1 2 1 . 0 0 0  MHz @ - 4 0  d B m .  

V e r i f y  C R T  ( 3 1 )  d i s p l a y s  a  s i g n a l  l e v e l  o f  - 4 0  d B m .  A d j u s t  R830 
( G A I N )  and R831 ( R E F  LVL) on A n a l y z e r  Log A m p  P C  Board a l t e r -  
n a t e l y  f o r  d e s i r e d  s i g n a l  l e v e l .  

A d j u s t  R832 (BASE LINE) t o  s e t  b o t t o m  o f  t h e  b a s e l i n e  n o i s e  f l o o r  
l e v e l  a t  - 1 1 0  dBm on CRT ( 3 1 )  s c a l e .  

R e p e a t  s t e p s  38 and  39 u n t i l  t h e  peak  s i g n a l  l e v e l  i s  s e t  a t  - 4 0  
dBm and n o i s e  f l o o r  l e v e l  i s  s e t  a t  - 1 1 0  dBm on C R T  ( 3 1 ) .  

I f  s i g n a l  l e v e l  and b a s e l i n e  n o i s e  f l o o r  c a n n o t  
be o b t a i n e d  i n  S t e p  2 9 ,  a d j u s t  R218 ( A N A L  V E R T  
GAIN CAL) on S c o p e  C o n t r o l  P C  Board  t o  o b t a i n  
d e s i r e d  l e v e l s .  

S e t  S i g n a l  G e n e r a t o r  t o  - 7 0  d B m .  A d j u s t  R818 ( A M P  1 GAIN) on 
A n a l y z e r  Log Amp P C  Board  f o r  a  s i g n a l  l e v e l  o f  -70  dBm on C R T  
( 3 1 ) .  

S e t  S i g n a l  G e n e r a t o r  t o  - 9 0  d B m .  A d j u s t  R824 ( A M P  2  GAIN) on 
A n a l y z e r  Log Amp P C  Board f o r  a  s i g n a l  l e v e l  o f  -90  dBm C R T  ( 3 1 ) .  

S e t  S i g n a l  G e n e r a t o r  t o  - 3 0  d B m .  A d j u s t  R812 ( L O G  LINEARITY) on  
~ n a l ~ z e r  Log A m p  P C  Board  f o r  a  s i g n a l  l e v e l  o f  -30  d B m  on C R T  
( 3 1 ) .  

R e p e a t  S t e p s  38 t h r u  4 3 ,  a s  n e c e s s a r y  t o  o b t a i n  r e q u i r e d  l e v e l s .  

S e t  S i g n a l  G e n e r a t o r  t o  - 4 0  d B m .  V e r i f y  s i g n a l  l e v e l  i s  - 4 0  dBm 
on C R T .  A d j u s t  R522 ( I F  G A I N )  on A n a l y z e r  I F  P C  B o a r d ,  a s  
r e q u i r e d ,  t o  o b t a i n  d e s i r e d  l e v e l .  

I f  i t  i s  n e c e s s a r y  t o  a d j u s t  R543 a n d / o r  R559 
i n  t h e  f o l l o w i n g  s t e p s ,  remove t h e  A n a l y z e r  I F  
P C  Board f rom i t s  " c a n "  and  move t h e  A n a l y z e r  
Log Amp m o d u l e  f o r w a r d  one  s l o t .  Then r e c o n n e c t  
a l l  c o a x e s  and t h e  r i b b o n  c a b l e .  Be s u r e  t o  
i n s u l a t e  t h e  e x p o s e d  b o a r d .  



STEP P R O C E D U R E  - 
4 6 .  R o t a t e  HORIZONTAL Sweep S e l e c t o r  C o n t r o l  ( 2 6 )  t o  " 2 0  kHz/Div8 '  

P o s i t i o n  and v e r i f y  s i g n a l  l e v e l  i s  - 4 0  dBm on C R T  ( 3 1 ) .  A d j u s t  
R543 ( 3  kHz L V L  ADJ) on A n a l y z e r  I F  P C  B o a r d ,  a s  r e q u i r e d ,  t o  
o b t a i n  d e s i r e d  l e v e l .  

4 7 .  P l a c e  HORIZONTAL Sweep S e l e c t o r  C o n t r o l  ( 2 6 )  t o  " 1  kHz /DivU 
P o s i t i o n  and v e r i f y  s i g n a l  l e v e l  on C R T  ( 3 1 )  i s  -40  d B m .  A d j u s t  
R559 ( 3 0 0  Hz L V L  ADJ)  on A n a l y z e r  I F  P C  B o a r d ,  a s  n e c e s s a r y ,  t o  
o b t a i n  d e s i r e d  l e v e l .  

4 8 .  D i s c o n n e c t  t e s t  e q u i p m e n t ,  r e p l a c e  A n a l y z e r  Log A m p  a s s e m b l y  a n d  
FMIAM-1200S c o v e r .  



p. 
4 - 2 - 1 1  OSCILLOSCOPE CALIBRATION ( F M / A M - ~ ~ O O A  ONLY) 

P R E R E Q U I S I T E S :  M e t e r  Z e r o  C a l i  b r a t i o n  P r o c e d u r e  4 - 2 - 1  
P o w e r  S u p p l y  C a l  i b r a  t i o n  P r o c e d u r e  4 - 2 - 2  
F r e q u e n c y  S t a n d a r d  C a l  i b r a t i o n  P r o c e d u r e  4 - 2 - 3  
F u n c t i o n  G e n e r a t o r  C a l  i b r a t i o n  P r o c e d u r e  4 - 2 - 4  
H i g h  L o o p  C a l i b r a t i o n  P r o c e d u r e  4 - 2 - 5  
D i g i t a l  M o d u l e  C a l i b r a t i o n  P r o c e d u r e  4 - 2 - 6  
M o d u l a t i o n  M e t e r  C a l i  b r a t i o n  P r o c e . d u r e  4 - 2 - 7  

SPECIAL  ACCESSORY 
EQUIPMENT R E Q ' D :  ( S e e  A p p e n d i x  B  f o r  T e s t  E q u i p m e n t  ~ e q u i r e r n e n t s )  

1 N o n - C o n d u c t i v e  T u n i n g  T o o l  
1 D i g i t a l  Mu1 t i m e t e r  
1 RF S i g n a l  G e n e r a t o r  
1 F u n c t i o n  G e n e r a t o r  
1 D C  P o w e r  S u p p l y  
1 Coax  C a b l e ,  BNC t o  BNC 

I N I T I A L  CONTROL 
SETTINGS:  See F i g u r e  1 - 2  

CONTROL SETTING 

5 VAR Tone  S e l e c t o r  S w i t c h  
7  1 k H z  T o n e  S e l e c t o r  S w i t c h  

23 VERTICAL V e r n i e r  C o n t r o l  
2 4  VERTICAL S e l e c t o r  C o n t r o l  
2 5  HORIZONTAL V e r n i e r  C o n t r o l  
2 6  HORIZONTAL S e l e c t o r  C o n t r o l  
2 2  PWRIOFFIBATT S w i t c h  
2 7  VERT POS C o n t r o l  
2 8  I N T  C o n t r o l  
2 9  FOCUS C o n t r o l  
3 0  HORIZ POS C o n t r o l  
39  M O D E  S e l e c t o r  C o n t r o l  

"OFF"  P o s i t i o n  
"OFF"  P o s i t i o n  
" C A L "  P o s i t i o n  
"1  V / D I V "  P o s i t i o n  
" C A L "  P o s i t i o n  
"TONE" P o s i t i o n  
"PWR" P o s i t i o n  
M i d r a n g e  P o s i t i o n  
M i d r a n g e  P o s i t i o n  
M i d r a n g e  P o s i t i o n  
M i d r a n g e  P o s i t i o n  
"GEN" P o s i t i o n  

CALIBRATION POINTS:  See F i g u r e  4 - 5  

STEP PROCEDURE 

1. V e r i f y  t r a c e  o n  CRT i s  a  SHARP ROUND DOT. A d j u s t ,  a s  r e q u i r e d ,  
G e o m e t r y  C o n t r o l ,  R317 a n d  A s t i g m a t i s m  C o n t r o l ,  R316 o n  S c o p e  
P o w e r  P C  B o a r d  f o r  a  s h a r p  r o u n d  d o t .  

2 .  U s i n g  I N T  C o n t r o l  ( 2 8 )  a n d  FOCUS C o n t r o l  ( 2 9 ) ,  v e r i f y  i n t e n s i t y  
a n d  f o c u s  o f  t r a c e  c a n  b e  p r o p e r l y  a d j u s t e d .  A l t e r n a t e l y  a d j u s t  
R317 a n d  R316 ,  i f  n e c e s s a r y ,  f o r  p r o p e r  c o n t r o l  o f  t r a c e .  

3 .  S e t  VERTICAL V e r n i e r  C o n t r o l  ( 2 3 )  t o  f u l l y  C C W  P o s i t i o n .  

7. 



PROCEDURE STEP 

4. R o t a t e  t h e  HORIZONTAL S e l  e c t o r  C o n t r o l  ( 2 6 )  t o  " 1 0 0  v S / D I V 1 ' .  
V e r i f y  t h e  t r a c e  i s  p a r a l l e l  t o  t h e  h o r i z o n t a l  l i n e s  on t h e  CRT 
( 3 1 ) .  A d j u s t  R 3 2 2  o n  S c o p e  Power  PC B o a r d ,  a s  r e q u i r e d ,  t o  
c o r r e c t  a n y  n o n p a r a l l  e l  c o n d i t i o n .  If t h i s  a d j u s t m e n t  c a n n o t  
c o r r e c t  t h e  n o n p a r a l l e l  c o n d i t i o n ,  r e v e r s e  P 3 0 1  o n  t h e  S c o p e  
P o w e r  PC B o a r d  a n d  r e a d j u s t  R322.  

A d j u s t  VERT POS C o n t r o l  ( 2 7 )  t o  p r o p e r l y  p o s i t i o n  t r a c e  o v e r  
m a j o r  h o r i z o n t a l  a x i s .  

R o t a t e  t h e  VERTICAL V e r n i e r  C o n t r o l  ( 2 3 )  f u l l y  cw a n d  v e r i f y  t h e  
t r a c e  d o e s  n o t  move .  A d j u s t  R215 ( B A L )  o n  S c o p e  C o n t r o l  P C  
B o a r d ,  as  n e c e s s a r y ,  f o r  p r o p e r  t r a c e  o p e r a t i o n .  

R e p e a t  S t e p s  5 a n d  6, as  r e q u i r e d ,  i f  a d j u s t m e n t  was made. 

V e r i f y  t r a c e  e x t e n d s  1 m i n o r  d i v i s i o n  p a s t  t h e  l e f t  e d g e  o f  t h e  
CRT ( 3 1 ) .  A d j u s t  R 2 7 1  (HORIZ  S I Z E )  o n  S c o p e  C o n t r o l  P C  B o a r d ,  as  
r e q u i r e d ,  f o r  c o r r e c t  t r a c e  p o s i t i o n .  

V e r i f y  t h e  t r a c e  e x t e n d s  1 m i n o r  d i v i s i o n  p a s t  t h e  r i g h t  e d g e  o f  
t h e  CRT ( 3 1 ) .  A d j u s t  R 2 9 3  o n  S c o p e  C o n t r o l  PC B o a r d ,  as  
r e q u i r e d ,  f o r  c o r r e c t  t r a c e  p o s i t i o n .  

R e p e a t  S t e p s  8 a n d  9  a s  r e q u i r e d  f o r  p r o p e r  t r a c e  p o s i t i o n i n g  
o n  CUT ( 3 1 ) .  

S e t  t h e  F M I A M - 1 2 0 0 A  c o n t r o l s  as f o l l o w s :  

CONTROL SETTING 

23 VERTICAL V e r n i e r  C o n t r o l  " C A L "  P o s i t i o n  
2 4  VERTICAL S e l e c t o r  C o n t r o l  " 1 V / D I V U  P o s i t i o n  
2 5  HORIZONTAL V e r n i e r  C o n t r o l  " C A L "  P o s i t i o n  
2 6  HORIZONTAL S e l e c t o r  C o n t r o l  " 1 0  p S / D I V "  P o s i t i o n  
3 9  MODE S e l e c t o r  C o n t r o l  "REC" P o s i  t i  o n  
2 1  AC/GND/DC S w i t c h  " D C "  P o s i t i o n  

V e r i f y  t r a c e  i s  c e n t e r e d  o v e r  m a j o r  h o r i z o n t a l  a x i s .  

C o n n e c t  P o w e r  S u p p l y  t o  SCOPEIDVM C o n n e c t o r  ( 2 0 )  a n d  a p p l y  +4 
VDC. V e r i f y  t r a c e  m o v e s  u p  4  d i v i s i o n s .  A d j u s t  R 2 2 1  ( G A I N  CAL) 
o n  S c o p e  C o n t r o l  PC B o a r d ,  as r e q u i r e d ,  f o r  c o r r e c t  d e f l e c t i o n .  

R e p e a t  S t e p s  1 2  a n d  13 ,  a s  r e q u i r e d ,  i f  a d j u s t m e n t  was made.  

R o t a t e  VERTICAL V e r n i e r  C o n t r o l  ( 2 3 )  f u l l y  c c w  a n d  v e r i f y  t h e  
t r a c e  shows  a p p r o x i m a t e l y  0.4 V .  

S e t  VERTICAL V e r n i e r  C o n t r o l  ( 2 5 )  t o  " C A L "  P o s i t i o n .  



STEP PROCEDURE 

1 7 .  S e t  AC/GND/DC S w i t c h  ( 2 1 )  t o  " A C "  p o s i t i o n  a n d  v e r i f y  t h e  t r a c e  
r e t u r n s  t o  t h e  c e n t e r  l i n e .  

1 8 .  S e t  AC/GND/DC S w i t c h  ( 2 1 )  t o  "GND" p o s i t i o n  a n d  v e r i f y  t h e  t r a c e  
d o e s  n o t  move.  

1 9 .  D i s c o n n e c t  t h e  Power  S u p p l y  a n d  c o u p l e  t h e  TONE OUT C o n n e c t o r  
( 1 7 )  t o  t h e  SCOPEIDVM C o n n e c t o r  ( 2 0 )  w i t h  a  c o a x  c a b l e .  

2 0 .  S e t  t h e  FMIAM-1200A c o n t r o l s  as f o l l o w s :  

CONTROL SETTING 

2 1  AC/GND/DC S w i t c h  I 1 D C "  P o s i t i o n  
26 HORIZONTAL Sweep S e l  e c t o r  "1  m S / D I V n  P o s i t i o n  

C o n t r o l  

2 1 .  C o n n e c t  F u n c t i o n  G e n e r a t o r  t o  SCOPEIDVM C o n n e c t o r  ( 1 5 ) .  S e t  
o u t p u t  t o  1 0 0 0  Hz. A d j u s t  HORIZ POS C o n t r o l  t o  p o s i t i o n  f i r s t  
p o s i t i v e  p e a k  o f  s i g n a l  on  l e f t m o s t  m a j o r  v e r t i c a l  g r a t i c u l e .  
V e r i f y  e a c h  p o s i t i v e  p e a k  o f  t h e  t r i a n g l e  w a v e f o r m  i s  p o s i t i o n e d  
o v e r  e a c h  m a j o r  v e r t i c a l  g r a t i c u l e .  A d j u s t  R247 (SWP CAL) o n  
t h e  S c o p e  C o n t r o l  PC B o a r d  i f  n e c e s s a r y .  

2 2 .  R o t a t e  t h e  HORIZONTAL S e l e c t o r  C o n t r o l  ( 2 6 )  t o  e a c h  o f  t h e  
f o l l o w i n g  p o s i t i o n s  a n d  s e l e c t  t h e  c o r r e s p o n d i n g  f r e q u e n c y  o n  
F u n c t i o n  G e n e r a t o r .  A t  e a c h  s e l e c t i o n ,  v e r i f y  t h e  CRT ( 3 1 )  s h o w s  
o n e  c y c l  e  p e r  d i  v i  s i  o n .  

2 3 .  W i t h  t h e  FM/AM-1200A s e t  as i n  S t e p  2 0 . c . ,  r o t a t e  t h e  HORIZONTAL 
V e r n i e r  C o n t r o l  ( 2 5 )  f u l l y  ccw a n d  v e r i f y  a  m i m i n u m  o f  1 0  c y c l e s  
p e r  d i v i s i o n  o n  t h e  CRT ( 3 1 ) .  R e t u r n  t h e  HORIZONTAL V e r n i e r  
C o n t r o l  ( 2 5 )  t o  t h e  " C A L M  ( f u l l y  c w )  p o s i t i o n .  

HORIZONTAL 
SELECTOR 

a .  1 0  mS 

b .  1 mS 

c .  1 0 0  y S  

d .  1 0  nS 

e .  1 nS 

FUNCTION GENERATOR 
FREQUENCY 

1 0 0  Hz ( + l o % )  

1 , 0 0 0  Hz ( 2 1 0 % )  

1 0 , 0 0 0  Hz ( 2 1 0 % )  

1 0 0 , 0 0 0  Hz ( + l o % )  

1 , 0 0 0 , 0 0 0  Hz ( + l o % )  



S T E P  PROCEDURE 

2 4 .  S e t  t h e  F M / A M - 1 2 0 0 A  C o n t r o l s  a s  f o l l o w s :  

CONTROL S E T T I N G  

MODULATION S e l e c t  C o n t r o l  
MODULATION M e t e r  C o n t r o l  
VAR T o n e  S e l  e c t o r  s w i  t c h  
1 k H z  T o n e  S e l e c t o r  S w i t c h  
K e y b o a r d  
V E R T I C A L  V e r n i e r  C o n t r o l  
V E R T I C A L  S e l  e c t o r  C o n t r o l  
HORIZONTAL V e r n i e r  C o n t r o l  
HORIZONTAL S e l e c t o r  C o n t r o l  
MODE S e l  e c t o r  C o n t r o l  

"FM NAR" P o s i t i o n  
" 6  k H z / % x l O H  P o s i t i o n  
" O F F "  P o s i t i o n  
" I N T L "  P o s i t i o n  
" R F  1 2 1 . 0 0 0 0  MHz" P o s i t i o n  
" C A L "  P o s i t i o n  
" 2  k H z / % x l O U  P o s i t i o n  
" C A L "  P o s i t i o n  
"1 r n S / D I V "  P o s i t i o n  
" G E N "  P o s i t i o n  

2 5 .  A d j u s t  t h e  1 k H z  T o n e  L e v e l  C o n t r o l  ( 8 )  f o r  4  k H z  d e v i a t i o n  o n  
t h e  MODULATION M e t e r  ( 1 ) .  

2 6 .  V e r i f y  t h e  s i g n a l  d i s p l a y e d  o n  t h e  CR,T ( 3 1 )  i s  2 d i v i s i o n s  p e a k  
t o  p e a k .  A d j u s t  R 2 0 1  (DEMOD C A L I  o n  t h e  S c o p e  C o n t r o l  PC B o a r d ,  
a s  r e q u i r e d ,  f o r  c o r r e c t  d i s p l a y .  

2 7 .  D i s c o n n e c t  t e s t  e q u i p m e n t .  



SECTION 5 - PREVENTIVE MAINTENANCE 

P 5-1 GENERAL 

P r e v e n t i v e  m a i n t e n a n c e  o n  F M / A M - 1 2 0 0 S / A  t e s t  s e t s  c o n s i s t s  p r i m a r i l y  o f  
c l e a n i n g  a n d  v i s u a l  i n s p e c t i o n  o f  i n t e r n a l  / e x t e r n a l  c o m p o n e n t s .  
E x t e r n a l  c l e a n i n g  o f  t h e  t e s t  s e t  i s  r e c o m m e n d e d  a s  o f t e n  a s  n e c e s s a r y ,  
d e p e n d i n g  o n  t h e  e n v i r o n m e n t a l  c o n d i t i o n s  t o  w h i c h  t h e  s e t  i s  e x p o s e d .  
I n t e r n a l  c l e a n i n g  s h o u l d  b e  p e r f o r m e d  o n  a  m o r e  l i m i t e d  b a s i s ,  p r e -  
f e r a b l y  when t h e  s e t  i s  i n  a  d i s a s s e m b l e d  s t a t e  f o r  r o u t i n e  c a l i b r a -  
t i o n ,  t r o u b l e s h o o t i n g  a n d / o r  r e p a i r .  T e s t  s e t  d i s a s s e m b l y  f o r  t h e  
s o l e  p u r p o s e  o f  i n t e r n a l  c l e a n i n g  i s  n o t  r e c o m m e n d e d .  ----- 

5 - 1 - 1  EXTERNAL CLEANING 

1. C l e a n  f r o n t  p a n e l  a n d  c a s e  w i t h  a  s o f t  l i n t - f r e e  c l o t h  
m o i s t e n e d  w i t h  r u b b i n g  a l c o h o l .  

2 .  To r e m o v e  t a r  o r  o i l  f r o m  o u t s i d e  c a s e ,  s a f e t y  s o l v e n t  may 
b e  u s e d .  

DO NOT ALLOW SAF-ETY SOLVENT TO CONTACT FRONT 
PANEL CONTROL AREA. SOLVENT CAN CAUSE DAMAGE 
TO FRONT PANEL CONTROLS, MARKINGS ETC. 

5 - 1 - 2  INTERNAL CLEANING AND INSPECTION 

T h e  f 01 1  o w i n g  p r o c e d u r e s  r e q u i r e  e x t e r n a l  c a s e  
t o  be r e m o v e d  f r o m  t e s t  s e t .  

DELIBERATE MOVING (HOWEVER S L I G H T )  OF DISCRETE 
COMPONENTS ON C I R C U I T  BOARDS, ETC. SHOULD BE 
AV 0 1  DE D . 
DO NOT OPEN INTERNAL MODULES FOR SOLE PURPOSES 
OF CLEANING. 

1. Remove d u s t  w i t h  h a n d - c o n t r o l l e d  d r y  a i r  j e t  o f  1 5  p s i  
( 1 . 0 5 4  k g / c m 2 )  a n d  w i p e  i n t e r n a l  c h a s s i s  p a r t s  a n d  f r a m e  
w i t h  s o f t  1  i n t - f r e e  c l o t h  m o i s t e n e d  w i t h  a l c o h o l .  



1. ( C o n t i n u e d )  

DO NOT USE COMPRESSED A I R  I N  EXCESS OF 1 5  P S I .  
USE EXTREME CARE WHEN USING COMPRESSED A I R  I N  
THE V I C I N I T Y  OF CRT, I N  ORDER TO M I N I M I Z E  
P O S S I B I L I T Y  OF CRT IMPLOSION. OBSERVE FOLLOW- 
ING PRECAUTIONS: 

a .  REMOVE ANY LARGE D I R T I D U S T  PARTICLES FROM 
CRT MANUALLY, AS OPPOSED TO USING COM- 
PRESSED A I R .  

b .  DO NOT USE COMPRESSED A I R  I N  A  D IRTY,  
CLUTTERED ENVIRONMENT. REMOVE ANY DEBRIS 
O R  SMALL OBJECTS I N  THE IMMEDIATE WORK 
AREA THAT MAY BECOME AIRBORNE DUE TO 
PRESSURIZED AIRFLOW. 

c .  I F  POSSIBLE,  USE AN A I R  HOSE NOZZLE EQUIPPED 
WITH A  SPRING LOADED ONIOFF VALVE, AS 
OPPOSED TO ONE THAT REMAINS OPEN OR CLOSED 
CONTINUOUSLY. 

d .  MAKE SURE COMPRESSED A I R  HOSE I S  F ILTERED,  
TO PREVENT POSSIBLE O I L  O R  WATER DROPLETS 
FROM S T R I K I N G  CRT AT HIGH SPEEDS. 

2. I n s p e c t  CHASSIS f o r :  - ----------- 

a .  T i g h t n e s s  o f  s u b a s s e m b l i e s  a n d  c h a s s i s  m o u n t e d  c o n n e c t o r s .  

b.  C o r r o s i o n  o r  damage  t o  m e t a l  s u r f a c e s .  

I n s p e c t  CAPACITORS f o r :  --- ------------- 

a. L o o s e  m o u n t i n g ,  d e f o r m i t i e s  o r  o b v i o u s  p h y s i c a l  damage.  

b. L e a k a g e  o r  c o r r o s i o n  a r o u n d  l e a d s .  

4. I n s p e c t  CONNECTORS f o r :  --- ------------ 

a. L o o s e  o r  b r o k e n  p a r t s ,  c r a c k e d  i n s u l a t i o n  a n d  b a d  c o n t a c t s .  
D O  NOT d i  s a s s e m b l  e  c o n n e c t o r s  n e e d 1  e s s l  y w i  t h i  n  t e s t  s e t .  

5 .  I n s p e c t  POTENTIOMETER CONTROLS f o r :  --- ........................ 

a. F r e e  r o t a t i o n .  I f  r o t a t i o n  f e e l s  r o u g h ,  c h e c k  c o n t r o l  
w i t h  a n  o h m m e t e r .  

6 .  I n s p e c t  r e a d i l y  a c c e s s i b l e  PRINTED C I R C U I T  BOARDS f o r :  --- ........................................ 

a. C o r r o s i o n  o r  damage t o  c o n n e c t o r s .  



6 .  ( c o n t i n u e d )  

b .  Damage t o  a l l  m o u n t e d  c o m p o n e n t s  i n c l u d i n g  c r y s t a l s  a n d  
I . C . ' s .  

c .  ~ c c u m u l a t i o n  o f  d i r t ,  d u s t  o r  o t h e r  f o r e i g n  m a t e r i a l .  

7 .  I n s p e c t  RESISTORS f o r :  ------------- 

a .  C r a c k e d ,  b r o k e n ,  c h a r r e d  o r  bl i s t e r e d  b o d i e s .  

b. L o o s e  o r  c o r r o d e d  s o l d e r  c o n n e c t i o n s .  

8 .  - I n s p e c t  ------------------ SEMICONDUCTORS f o r :  

a .  C r a c k e d ,  b r o k e n ,  c h a r r e d  o r  d i  s c o l  ~ r e d  b o d i e s .  

b. S e a l s  a r o u n d  l e a d s  b e i n g  i n  p l a c e  a n d  i n  good c o n d i t i o n .  

9 .  I n s p e c t  TOGGLE SWITCHES f o r :  --------------- 

a .  L o o s e  l e v e r s  o r  t e r m i n a l s  a n d  s w i t c h  body  c o n t a c t  t o  
f r a m e .  

b. B e n t  o r  l o o s e  l i n e  s w i t c h  c o n t a c t s .  

1 0 .  I n s p e c t  TRANSFORMER f o r :  -- ------------ 
a .  S i g n s  o f  e x c e s s i v e  h e a t i n g .  

b. B r o k e n  o r  c h a r r e d  i n s u l a t i o n  a n d  l o o s e  m o u n t i n g  h a r d w a r e .  

11. I n s p e c t  WIRING f o r :  --------- 
a .  B r o k e n  o r  l o o s e  e n d s  a n d  c o n n e c t i o n s .  

b. P r o p e r  d r e s s  r e l a t i v e  t o  o t h e r  c h a s s i s  p a r t s .  

A l l  l a c e d  w i r i n g  s h o u l d  be t i g h t  w i t h  e n d s  
s e c u r e l y  t i e d .  

5-315-4 B l a n k  



SECTION 6 - PC BOARDS AND SCHEMATICS 
6-1 GENERAL 

T h i s  s e c t i o n  c o n t a i n s  componen t  l a y o u t  d r a w i n g s  f o r  a l l  P C  Board  
a s s e m b l  i e s ,  i n t e r c o n n e c t  d i  a g r a m s ,  c i r c u i t  s c h e m a t i c s ,  waveforms and  
c h a r t s  r e f 1  e c t i  ng vo l  t a g e  1  eve1  s  keyed t o  t e s t  p o i n t s .  T h e s e  d r a w i n g s  
a r e  s e q u e n c e d  i n  t h e  o r d e r  t h e y  a r e  d i s c u s s e d  ' i n  S e c t i o n  2 ( ~ h e o r y  o f  
O p e r a t i o n ) .  A n  a l p h a b e t i c a l  i n d e x  o f  a l l  d r a w i n g s  f o r  e a c h  modu le  i s  
c o n t a i n e d  i n  p a r a g r a p h  6-3 .  

6-2 HOW TO USE SCHEMATICS 

To t r a c e  c o a x i a l  c a b l e  c o n d u c t o r s  from one  s c h e m a t i c  t o  a n o t h e r  f o l l o w  
t h e  p r o c e d u r e s  o u t l i n e d  i n  p a r a g r a p h  6 - 2 - 1 ,  and  t o  t r a c e  c o n d u c t o r s  
f o r  m u l t i p l e  p i n  c o n n e c t o r s  r e f e r  t o  p a r a g r a p h  6 -2 -2 .  

6 - 2 -  1 Coaxi  a1 Cab1 e s  

a .  L o c a t e  d e s i r e d  modul e  on C o a x i a l  C a b l e  I n t e r c o n n e c t  Drawing .  

b. L o c a t e  d e s i r e d  c o a x i a l  c a b l  e  on I n t e r c o n n e c t  Drawing.  (Con- 
n e c t o r s  a r e  i d e n t i f i e d  by r e f e r e n c e  d e s i g n a t o r s .  ) 

c .  F o l l o w  c o a x i a l  c a b l e  on I n t e r c o n n e c t  Drawing t o  l o c a t e  o p p o s i t e  
end  o f  c o n d u c t o r .  Note c a b l e  r e f e r e n c e  d e s i g n a t o r  and m o d u l e  - o f  c a b l  e s  d e s t i n a t i o n .  

d .  L o c a t e  s c h e m a t i c  o f  d e s i r e d  modu le  on i n d e x  o f  c i r c u i t  
s c h e m a t i c s  i n  p a r a g r a p h  6-3 .  

e .  L o c a t e  r e f e r e n c e  d e s i  g n a t o r  of  c o a x i  a1 c o n n e c t o r  and c o n t i n u e  
t r a c i n g  c i r c u i t .  

6 - 2 - 2  Mu1 t i  pl e  P i n  C o n n e c t o r s  

a .  L o c a t e  d e s i  r e d  modul e  on I n t e r c o n n e c t  d r a w i n g .  

b .  L o c a t e  d e s i  r e d  mu1 t i  pl e  p i n  c o n n e c t o r  on I n t e r c o n n e c t  Drawing .  
Note r e f e r e n c e  d e s i g n a t o r  o f  t h e  m a t i n g  c o n n e c t o r .  

c .  Note modu le  o r  w i r e  h a r n e s s  on which  t h e  c o n n e c t o r  i s  mounted  
o r  g r o u p e d .  

d .  L o c a t e  s c h e m a t i c  o f  d e s i r e d  modu le  on i n d e x  o f  c j r c u i  t schema-  
t i c s  i n  p a r a g r a p h  6-3 .  

e .  Us ing  modu le  s c h e m a t i c ,  l o c a t e  r e f e r e n c e  d e s i  g n a t o r  o f  c o n n e c t o r  
and  c o r r e s p o n d i n g  p i n  number.  C o n t i n u e  t r a c i n g  c i r c u i t .  
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FM AM 1 2 0 0  S ONLY 
1 

I 10.7 MHz 

I 
I 

ANAL 1.2 MHz  SCOPE POWER 8 

AMP 

- - 

MIXER 
ATTEN j 

NULL 

DEMOD AUDIO 

RECEIVER 

21.4 10.7 TUNE M 0 D 

MHz MHz 

PASS UNKNOWN AUDIO 

FILTER FUNCTION 

GENERATOR 

HI/LOW FREQ ERROR FREQ 

ERROR 

FILTER 1 MHz 

TO PROCESSOR 

EXT STAND 

- - 

1 1 m ~ ~ ~ A ~  < PROCESSOR CONTROL 



N O T E S  : 

F M / A M - 1 2 0 0 s  O N L Y  

TPUT AMPL l F l ER -20 TO -127 dBn 

F M / A M - 1 2 0 0 A :  S I G N A L  D E S T I N A T I O N  I S  5 2 2 0 8  
ON I F  B L O C K  A S S E M B L Y  

30  

, 31 
34 

F M / A M - 1 2 0 0 s :  S I G N A L  S O U R C E  I S  5 2 2 0 9  
ON I F  B L O C K  A S S E M B L Y  

C O A X  NO.  1 2  S I G N A L  D E S T I N A T I O N  I S  5 4 5 0 3  
O F  T H E  D I G I T A L  M O D U L E  F O R  F M / A M - 1 2 0 0 s  
S / N  3 3 0 0  T H R U  4 4 9 0  A N D  F M / A M - 1 2 O O A  S / N  
1 2 5 0  T H R U  1 4 4 8 .  

J9302 
J9303 
J58005 

C O A X  N O .  3 4  I S  A P P L I C A B L E  T O  F M / A M - 1 2 0 0 s  
S / N  4 4 9 1  A N D  O N ,  A N D  F M / A M - 1 2 0 0 A  S / N  F i g u r e  6 - 1  F M / A M -  1 2 0 0 S / A  System B l o c k  D i a g r a m  
1 4 4 9  A N D  ON.  W i t h  C o a x  N u m b e r s  a n d  S i g n a l  F l o w  D a t a  

MIXER NULL 

MIXER NULL 

FAST LOW LOOP 

J2205 
J2210 
J4503 

I F  BLOCK 

I F  BLOCK 
DIGITAL 

+5 TO +12 d&l 

4.0 VP-P (f.5 V) 

1300-2298 MHz 

1 300-2298 MHz 
1 MHz 

+5 TO +12 dBn 

4.0 V P-P (f.5 V) 

1300-2298 MHz 

1300-2298 MHz 
1 MHz 

+5 TO +12 dBn 

4.0 V P-P (f.5 V) 

1300- 2298 MHz 

1 MHz 



Figure 6-2 Coaxi a1 Cab1 e I n t e r c o n n e c t  Diagram (FM/M- 1200A)  
( 0 0 0 0 - 5 5 1 1 - 8 0 0 - C )  
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F i g u r e  6 - 3  R i b b o n  C a b 1  e I n t e r c o n n e c t  D i a g r a m  (FM/M-1200A)  
( 0 0 0 0 - 5 5 1 1 - 8 0 0 - C )  



------ 

PI104 J1104 
FUNCTION SW 

P3201 a 3 2 0 1  
GEN AUDIO 

FREC C 6 
T O  VOLUME 7 

F R E O A  8 
FROM VOLUME 9 

MOOEB I C  
+ I 2 V  ON REC I I 

M O D E A  12 

SQUELCH I?  

MOO 0 I 4  

2 0 0  KHz SW I 5  
M O D A  1 6  

F M  WIDE SW 17 
MOC C I 8  

15 KHz SW I! 
MOO B 2C 

6 K H z  SW 21 
SS8  SW 21 

MODVARTONE 2 3  
OM SW 2 2  

MOO FIXED TONE 2 5  
VAR TONE 2C 

I K H z  SINE 2 7  

SPEAKER YbR TONE 2 6  
SPEAKER FIXED TDNE 2 5  

SOUELCH GATE 3 (  

P I 0 0 1  J l O O l  

YIC AUDIO 
GNU 

Ad010  FROM L P F  
R F  LEVEL CCW 

E X T  MOD 
R F  L E V E L W  

MOO MTR D 

AM MOD 
TONES OUT 

R F  LEVEL CW 
TONE KEY 

GND 
FM MOD 

DCS 
f 1 2 V  ON GEN 

N/U 

AM 
DTMF 

REC R E L A l  
DUP SEN 
I C  K E Y  

REC/GEN 
Cl2V ON REC 

SPEAKER Y A R  TONE 

POWER SENSE 

SPEArER 
C l Z V  

SPEAKER FIXED TONE 
FROUVOLUME 

GNO 

PI101 J l l O l  P33Ol  J3301  
FRONT PNL HARNESS REC ddOIO 

-C 

d - - 
--C 

- 
1 5 -  
1 6 -  - 
-C 
---C 

- - 

INTERFACE 

P3102 J 3 1 0 2  
FUNCTION GEM 

GND 
C 1 2 V O N  REC 

KEY 

t 1 2 V  
+ I Z V O N  GEN 

POWERON 
8 0 T  ON 
DEMOD 

D F  L E V E L  CW 
M l C  KEY 
E I T  MOO 

OlST 
-12v 

TONE K E Y  
TONES OUT 
H I C  dUD10 

R F  L E V E L  CCW 
YCXO 

R F  LEVEL W 
N / C  

c- 
2 

3 
4 

5 
6 

7 
8 

9 
10 
I, 
l z  

I 3  
1 4  

1 7  
I8 

2 0  19 

21 
22 
2 3  
2 4  

2 5  
2 6  

2 7  2 8  
2 9  
3 0  

31 
3 2  
3 3  

3 4  

F R E O - 0  
o c s  

F Q E O C  

N/u 
F R E Q B  
F R E Q A  

MODE 8 
SQUELCH GATE 

MOD 8 
MOO D 
u o o c  
MOD n 

M O U E  A 
C12V ON REC 

YT8 
kT8 

x a / x , o  

F S 4  
AUDlO lRF 

s w R E s {  

F M  MOO 
N/C 

* # / L O  
2 0  KHz 

2ND A%/ F U N C m  PEAK 
DUPGEN 

REClGEN 
U O D M T R  B 

MOD MTR A 
MOO MTR D 
MOD M l R  C 

j AUDIO FROM LPF 

d 1 0 4 - l l . E l i 2 8 , J 3 2 O I - 3 3 R i l O 2  RCVR A G C  
(400  Hz 

F M  dUDlO 

4 3 2 0 1 - 2 5 . ~ 3 3 0 1 6  E I ~ O - ~ ~ , E I I Z O , E I I Z I  SQUELCH 
6 6 E l l 0 2  AM LUOIO 

E l 0 3  SQUELCH GaTE 
8 8 d d J 0 1 ~ 2 5  &M 

J 3 2 0 1 - 2 0  MODULATION M T R  

I 0  1 0  J 3 2 0 - 3 1  SSB 
I1  11 53201-1s -12" 

I Z  I 2  J 3 3 O I - 2 7  FI1 WIDE 
I 3  I 3  t 5 V  
4  Id J 3 2 0 I  -21 GNO 
15 1 5  J32OI -19  f l 2Y  

6 16 J3201- ! I  +12V ON GEN 
1 7  17 J32OI  TO VOLUME 
I 8  I 8  €1124 AUDIO TO AGC 
19 19 4 5 2 0 1 -  t6 MOO Y T R  4 

2 0  2 0  PWR D E T  
HOD MTR 8 

POWER SENSE 
MOD U T R  C 

A u D l O  COUNTER 
DEMO0 

BAT SENSE 
DOST 

2 

3 
4 

5 
6 

r 
8 

9 
10 
11 
12 

13 
14 
15 
16 
1 7  
18 

2 0  19 

2 
2 2  
2 3  
2 +  

2 3  
2 6  

2 8  2 7  
2 9  
3 0  

3 1  
3 2  
3 3  

3 4  

REF TUNE 

K H z  

<400  *z 6 6 
+5v 7 7 

F S 4  8 8 
V P R  TONE 9 9 

N/C I 0  1 0  
- 12" I I l I 

N/C 12 ( 2  

C 1 2 V  13 13 
N/C 14 14 

M o t h e r b o a r d  P C  B o a r d  (Rev B - 1 )  
. . 

Z N D  FUNGTlON 
MOD MOM= 

AVG/PEbl" 



P67002 J67002 
PROCESSOR 

J I O O ~ - I , J ~ O O ~ I  
5 1 0 0 2 - 2 , 2 3 0 0 2 - 2  

~ 1 0 0 2 - 3 , 5 3 0 0 2 - 3  
5 1 0 0 2 - 4 . 5 3 0 0 2 - 4  
51002-5, J 3 0 0 2 - 5  

J I W 2 - G , J 3 0 0 2 - 6  
J IOOZ-7 .J3002-7  
J 1 0 0 2 - 8 , d 3 0 0 2 - 8  
J1002-9. J 3 0 0 2 - 9  
J1002-10 .J3002- I0  

J I O O 2 - l l , J 3 0 0 2 - 1  1 
J1002-12 .J3002- I2  

J1002-13 .J3002-13  
J1002-14 ,J3002-14  

J1002-15. J3002-15 
J 0 0 2 - 1 6 , J 3 0 0 2 - 1 6  

P I 0 0 2  J l 0 0 2  
INTERFACE 

J ID4-2  J102-I J 3 0 0 2 - I  
dS2OI-24 J102-2 .43002-2  
J1104-6 JIOZ-3. J3002-3  
JS2Ol -26  J102-4. J3002-4 
L I O 4 - 4  5102-5  J 3 0 0 2 - 5  
41101-8 d 1 0 2 - 6  J 3 0 0 2 - 6  
,81104-I0 "102-7, J 3 0 0 2 - 7  

€1129-7, J3301-7 ,102-B.J3002-8 
4102-9 .J3002-9  
JlO2-IO.J300Z-IO 
JlO2-l l ,J3002-11 

J1104-16 - Jl02-12 .J3002-12  

11104-12 - R 2  J102- i3 ,J3002-13  
~ l O Z - i 4 , J 3 0 0 2 - I 4  

C l lPS-20 J102-15 .J3002-5  
5102-16.J3002-16 

t I I 29 - I  
J1102-8  
C l l29- I1  

I l lSO-16.J32Ot -Zd 

NOTES : 

1. ALL REFERENCE NWBERS CARRY ASSIGNED 
DESIGNATOR SERIES. M I S  SCHEMATIC 
CARRIES SERIES 1100 (E.G., R l  I S  
R1101). 

2. ALL RESISTORS ARE 1/4 W, 5% TOLERANCE 
UNLESS OTHERWISE NOTED. 

3. ALL RES l STANCE I S  EXPRESSED I N  OWS 
UNLESS OMERW ISE NOTED. 

EFFECTIVE ON: FM/AM-1200s THRU S/N 
4 4 9 0  AND F/M-12OOA THRU 
SM 1448. J 6 7 0 0 2  I S  5102  

N I C  2 5  2 5  
G H D  2 6  2 6  

HIGH LOCK 2 7  2 7 J 3 2 0 1 - 8  
N I C  2 8  2 8  
KD 2 9  2 9  J102-29 ,  J 3 G O 2 - 2 9  

N/C 3 0  3 0  
LOW LO= 31 31 J 3 2 0 1 - 6  

WR 3 2  3 2  J 1 0 2 - 3 2 . J 3 0 0 2 - 3 2  
1 0 0  Hz 3 3  3 3  E 1 1 2 9 - I 0  

FREO ERROR E l l 2 9 - 5 . J 3 0 0 2 - 3 1  

W x  3 2  32 J1002-32 ,J3002-32  
MOO MONITOR 3 3  3 3  J 3 0 0 2 - 3 3 , 4 3 3 0 1 - 2 9  

ENABLE 3 4  3 4  J1002-14 .J3002-34  ENABLE - 1 j 0 2 - 3 3 , ~ 3 0 0 2 - 3 4  

P 6 7 M 1  d67008 

PROCESSOR 

- 
X 3 I X I O  El- J1001-07 

TUNE E 2  - E I 3 0 - 1 8  

VAR BEN E3- J1104-5 
+ 5V ON VAR GEN E4- J 3 2 O I - l O . d I 0 4 - 3  

FREO METER E5- J l 0 4 - 3 8 , J l O Z - 3 l , J 3 0 0 2 - 3 1  
20KH2 E6- J1001-26  

SQUELCU GATE E7- R1101.J3301-7 
GND EB- 

bUIO COUNTER E9 J 3 3 0 1 - 2 4  
1 0 0  Hz E l 0  J 1 0 0 2 - 3 3  

bUOlO/RF E l  I J 1001- 19 
I r tnzSINE EIZ-J 1 1 0 4 - 2 7  

< t o 0  MI El3-.13102-4 
-12V €14- 

<I M z  El5 J 3102- 5 
+1N,EI6- 

REF TOHE €17- J 3 0 2 - 2  
+ 5 V  EI8- 

X T B  €19-11001-I6 
V T 8  E20- J l O O - 1 5  

nu M O D  EI 4 3 2 0 1 - ( 8  
-42" E L  - 

RCVR AGC E 3  J3301-2  
+ 5 V  E 4  

1 5 ~ ~ 2  ~5 - J 3 0 0 2 - 3 6  

N/C E l 2 0  

SSW E I ~ - J ~ ~ O I - I O . J ~ O O I - ~  
N I C  E l l  0 

+I2V O N  GEN €15- J 3 3 0 - 1 6  
F M  MOO I 1 6 ~ ~ 1 0 0 1 - 2 3 . ~ 3 Z O I - 2 ~  

F M  &"Dl0 Ell- Jb301-4  
TUNE E i8-E l l23-2  

AM AUDIO E 9 -  J3301-6 
+12V € 2 0 0  

~ D T H C H  B O A R D  
4 P C B  1 7 0 0  5 5 2 0 - 0 0 0  
i 

P C R  7 0 1 0 - 5 5 3 0 - 0 0 0  I 

F i g u r e  6 - 8  Motherboard PC Board Assembly 
(0000-5510-000-C) 



B a t t e r y  C h a r g e r  P C  B o a r d  (Rev  6 - 8 )  

- - 

L i n e  S u p p l y  PC B o a r d  Assembly  (Rev D )  



I n v e r t e r  S u p p l y  P C  Board !Rev F-5)  NOTE: ALL MEASUREMENTS WERE TAKEN WlTH 
FM/AM-1200S/A SET AT 150.2 MHz, WlTH 
NO INPUT SIGNAL I N  RECEIVE MODE USING 
AN X I 0  PROBE. 

X I  PROBE 
FM/AM-1200s thru S/N 4 4 9 0  
FM/AM-1200A t h r u  S/N 1 4 4 8  

F i g u r e  6-9  Power S u p p l y  Module ( S h e e t  1 o f  2 )  
( 0 0 0 0 - 5 1 1 1 - 3 0 0 - F 2 )  
( 0 0 0 0 - 5 1 1 1 - 4 0 0 - 6 1 )  
( 0 0 0 0 - 5 1 1 1 - 6 0 0 - 6 2 )  



OUTPUT AMP 
MECH l S S Y  7005-5141-500 
SEE SCHEM O W - 5  1 1  -500 



BATT 

A 

BAk J I G 0 2  

4 7 0  
TO MOTHER BD 

BAT1 SENSE 

U 4  3 f DETAIL 6 

7 8 1 2 C  
------------------- 

+ z v  
(SOURCE) 

I - - - -  -- -- 1 ~n- Fy- 8 k- -w::N 8 h- -39mu kq t.. ~ 
BLK RED 

V I O  

---------------------------------------------------------- - - - - T 1 1 R I O  i I 

STAWARDS: 
(UNLESS OTHERWISE NOTED) 

1. ALL REFERENCE NUWERS CARRY ASSIGNED 
DESIGNATOR SERIES. THIS SCHEMATIC 
CARRl ES SERI ES: 

A. 1500 (INVERTER SUPPLY PC BOARD). 
B. 1600 (BATTERY CHARGER PC BOARD). 
C. 1700 (L INE SUPPLY PC BOARD). 
D. 3900 (POWER SUPPLY MECH ASSYI. 
E. 4600 (REAR PANEL MECH ASSY). 
F. (E.G., R1 I S  R1501, ETC.) 

2. ALL RESISTORS ARE 1/4 W, 5% 
TOLERANCE. PRECISION RESISTORS ( 1 % )  
ARE DESIGNATED BY AN ASTERISK ( * I .  

ALL CAPACITANCE I S  EXPRESSED I N  
H I CROFARADS. 

4. ALL l NDUCTANCE I S EXPRESSED I N 
MICROHENRYS. 

NOTES: (INVERTER SUPPLY PC BOARD) 

1. NOT USED. 

2. NOT USED. 

3. L 1  THRU L 4  ARE 3 0  TURNS OF 18 GA WIRE. 

NOTES: (BATTERY CHARGER PC BOARD) 

1. NOT USED. 

2. NOT USED. 

3. DETAIL A EFFECTIVE WITH OVEN 
OSCILLATOR (.05 PPM) OPTION ONLY. 

FM/AM-1200s t h r u  S / N  4 4 9 0  
FM/AM-1200A t h r u  S / N  1 4 4 8  

F i g u r e  6 - 9  Power S u p p l y  Module ( S h e e t  2 o f  2 )  
( 0 0 0 0 - 5 1 1 1 - 3 0 0 - F 2 )  
( 0 0 0 0 - 5 1 1 1 - 4 0 0 - 6 1 )  
( 0 0 0 0 - 5 1 1 1 - 6 0 0 - C 2 )  



D E T A I L  D D E T A I L  C 

I n v e r t e r  S u p p l y  P C  B o a r d  ( R e v  C 2 )  

D E T A I L  A 

D E T A I L  B 



B a t t e r y  C h a r g e r  PC B o a r d  ( R e v  C 7 )  



L i n e  S u p p l y  PC B o a r d  ( R e v  D 3 )  

FM/AM-1200s S/N 4 4 9 1  a n d  O N  
FM/AM-1200A S/N 1 4 4 9  a n d  ON 

F i g u r e  6 -9a  Power S u p p l y  M o d u l e  ( S h e e t  1 o f  2 )  
( 0 0 0 0 - 5 1 1 0 - 6 0 0 - D 3 )  
( 0 0 0 0 - 6 1 1 3 - 8 0 0 - C 6 )  
( 0 0 0 0 - 6 1 1 3 - 9 0 0 - C 1 )  



X I  PROBE 

NOTE: ALL MEASUREMENTS WERE TAKEN WlTH 
FM/AM-1200S/A SET AT 150.2 Wlz, WlTH 
NO INPUT SIGNAL I N  RECEIVE MODE USING 
AN X I 0  PROBE. 

A I B I C I I I F I G I 1 I I 
- - 

D 
- - 

E 
- - -- H -- J 

-- 
K 
-- --- 

+ 14.4VDC -------------------------------------------------------------- r------ 
RED € 2  - 61\11 

P I O P 1 7 0 1 ~  b P 1 8 0 1  ~ J 1 6 0 1 ( S W R C E )  

B L I  ! E l  

1 J 4 6 0 2  - r : : BLU :AT (I4.4VDCI 4 B L U  AT (14.4VOCI 
- 

5 5 -  
E X 1  AC D P I 0  P I 7 0 1  I PIO J1701 

- 6 6 J  
+ I 0 5  TO + I 3 0  OR I- CR6 

+ P I 0  TO +26OVAC WHT 
T I  NS2002 - RED +16YOC ( + I 4  TO +2OVXCHGR1 

5 0  TO 4 0 0 n r  7 

I I 
610 

GND - - 2 , - EXTERWL DC 
E L I  

- 
EXTERNAL D€ - 

KEY 3 3 KEY CRt 

Ri  +16VDC ( 4 4  TO +20Vl DibY 
23.3W .::: 

+16MC (+I4 TO WON GRW 1 
+ C2 

2 I 
54605 E X 1  REF 

P I 0 4  EXTREF FROM FREP S T 0  
RS232 - 
TOlFsOM CPU T 

GND 
O U T W T  AMP I 

N I C  MECH ASSV 7005-5111-500 
N/C 6 r--- SEE SCHEM COW-51 11-500 

N/C a I 
I 2N6101 

C I S  

I 4 7  

,4601 
EXT DC 

- 
+16V 

- 
ISOIRCO 

T I  

5 1 CRI 

- 
v - 

I OT 
1 8 6 4  

U i S 2 4 0 3  

1 
I N 4 1 4 8  

CRO 
I R2 I N 4 1 4 8  

I _ + 16V 
4.7K +IOV *.9V 

I (SOURCE) ISOURCEI 

I 
I 

6 I 
CR14 R? 
I N414B I +10V 33K 

I +IOV 

I 
CR5 - I IN4148 

I 0 5  
IRF5.I - 

I - 
R 9  CA3130 

I + 16V 8.2K R8 * 
5 *  

2rVL I l l  - 
CZ - 

7 

L - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
-- -- --- -- -- -- - -- -- --- -- -- --- - - -- -- -- --- 



STANDPRDS: 
(UNLESS OTHERWISE NOTED) 

L I I I I I I I I - - 
M 
-- 

N 
-- 

P 
-- 

a 
-- 

R 
-- 

S 
- - 

T 
-- 

U 
--- - - - - -- - - 
------------------------------------------------------------------------------------------- 
D&lT 

+ lev  
P / O  J1602 

;Re  C R I  
TO M I I N  

111002 
WIRE HLRNESS - 5 NOT USED 

C Z  C I O  

- - 
L M 7 8 2  I 3 KEY 

R I 

"' CR4 
2w €050045 - v rn 0477 4 NOT USED 

:It CR3 
Lo10045 80SQC45 

C R 9  
U I 

8 1 1 1  
R2 I* 

LM317 2 3 7 . 0 0  I GND IL HP2800 Z GNU 

+12v 

R3 ISOMCEI 
2.21: A 

0 - - 10 +12" 
C I  I  + 

C8 
L ,, + 2 V  

CH4ROE 

U 2 A  CD4313 ADJ 
R4 - - 
5 0 0  - - 14 - 2 V  

12VA ClZ 5 2 V  
(SURCE)  

Ll 
- 

U AV - - 12 *40V 

CRlZ CRll R26 
L I 3  +.a. 

= 1N5241B lN5242A 12K 
I ZV 1/4* - - 8 +5V 

9 +SV 

o,y~? 0 i y 9 0 5  ' : y 3 0 6  
,?4 ! 

- - - - 

- 

-- I 

I 

1. ALL REFERENCE N M E R S  CARRY AN ASSIGNED 
DESIGNATOR SERIES. THIS SCHEMATIC 
CARRIES SERIES: 

M I  

-1 
+ 

A. 1500 (INVERTER SUPPLY PC BOARD). 
B. 1600 (BATTERY CHARGER PC BOARD). 
C. 1700 ( L I  NE S W L Y  PC BOARD). 
D. 3900 (POWER SUPPLY MECH ASSY). 
E. 4 6 0 0  (REAR PANEL MECH ASSY). 
F: (E.G., R l  I S  R1501, ETC.) 

C9 

2. ALL RESISTORS ARE 1/4 W, 5% TOLERANCE. 
PRECl S l  ON RESl STORS ( 1% ARE DESl GNATED 
BY AN ASTERISK (*). 

I 
I 
1 

I 

- 
111 R22 
120 220 

3. ALL CAPACITANCE I S  EXPRESSED I N  MICRO- 
FARADS. 

I 

I 
I 

116V 

4. ALL INDUCTANCE I S  EXPRESSED I N  MICRO- 
HENRYS. 

- ---------------------------------------------- 
-- -- -- - .- 
-- -- -- -- 

5. ALL RESISTORS ARE EXPRESSED I N  OHMS. 

NOTES: (INVERTER SUPPLY PC BOARD) 

1. N3T USED. 

2. NOT USED. 

3. NOT USED. 

4. NOT USED. 

5. NOTUSED. 

L l  L 3  L 5  AND L 6  ARE 3 0  TURN 2 0  AWG 
T O ~ O I  6 I NDUSTORS. 

L 2  I S  A 40 TURN 18 AWG TORROID D IWUCTrn.  

L 4  I S  A 100 TURN 24 AWG TOFWOlD 
I NDUCTW. 

L 7  I S  A 30 TURN 18 AWG TORROID 
INDUCTOR. 

NOTES: (REAR PANEL MEW ASSY) 

1. W T  USED. 

P I 6 0 1  AND P I 7 0 1  M E  PART OF M E  REAR 
DPANEL WIRE HARNESS 7005-5140-301. 

NOTES: (BATTERY CHARGER) 

EFFECTIVE N / W 1 2 0 0 S  S/N 4 6 2 6  L ON. 
FM/AM-1200A S/N 1458  L ON. 

FM/AM-1200s S/N 4 4 9 1  and O N  
FM/AM-1200A S/N 1 4 4 9  a n d  ON 

F i g u r e  6-9a  P o w e r  S u p p l y  Module  ( S h e e t  2 o f  2 )  
( 0 0 0 0 - 5 1 1 0 - 6 0 0 - D 3 )  
( O O O C - 6 1 1 3 - 8 0 0 - ~ 6 )  
( 0 0 0 0 - 6 1 1 3 - 9 0 0 - C 1 )  



TOP 19 

331 

Processor  P C  Board ( R e v  A - 3 )  

MOTHER +SV (SOURCE) 

I 
I 
r------,loo7 

PROCESSOR 
1 PC 80 1 7 0 0 - 5 5 2 0 - 4 0 0  1 

PC 80 ASSY 7 0 1 0 - 5 5 3 0 - 4 b  L 
L - - - - - - - -  ---------- 

270 

CRI  

- 1 8  



NOT USED 

I - I 
H I G H  ORDER ADDRESS 1 - - 

NOTES: 

1. ALL REFERENCE NULBERS CARRY ASSIGNED 
DESIGNATOR SERIES. MI S SCHEMATIC 
CARRIES SERIES 100  (E.G., R1 I S  R101). 

2. ALL RESISTORS ARE 1/4 W, 5% TOLERANCE 
UNLESS OTHERWISE NOTED. PRECISION 
RESISTORS ( 1 s )  ARE DESIGNATED BY AN 
ASTER1 SK ( * I .  

3. ALL RESl STANCE I S  EXPRESSED IN  OHMS 
UNLESS OTHERWISE NOTED. 

U9 I S  A 24 P I N  I C  INSTALLED I N  A 28 
P I N  TO)KET. THE P I N  NULBERS 
INDICATED ARE RELATIVE TO THE SOCKET 
AND NOT THE IC. THEREFORE, P I N  3 I S  
P I N  1 OF THE IC. 

5. ALL CAPACITANCE I S  EXPRESSED IN  
MICROFARADS UNLESS OTHERWISE NOTED. 

6. ALL INDUCTANCE I S  EXPRESSED I N  
MICROHENRYS UNLESS OTHERWISE NOTED. 

FM/AM-12005 t h r u  S/N 4490 
FM/AM-1200A t h r u  S / N  1448  

F i g u r e  6 - 1 0  P r o c e s s o r  P C  B o a r d  A s s e m b l y  
( 0 0 0 0 - 5 5 1 0 - 4 0 0 - A 1 )  







-- 

MODLLATION METER CMTROC (P1001) 

I 1 NPUT I 
FREQ ERROR 

METER 
PO<lTION 

EATT 

SIG 

D l  ST 

S I N M  

' NOTE: 

..- ". I - .  

I 

1. EFFEC-TI VE ON: 

0 

1 

0 

1 

I = *5  mc 0 = 0 VOC 

FM/AM-1200s M U  S/N 
4490 AND FM/AM-1200A 
THRU S/N 1448, P42001 1s 
P4201. 

AUDIOIRF 
P I N  19  

1 - + 1 2 v D C  0 = 0 VDC 

=={: :, 
SO GATE 8 

+IZV OM REC 14 

25 
26 
23 yi:C244 

H l / L O  FS 25 - - 20111~ REF 26 
FHAUDIO 23 

A - 
100111 REF 33 
n l ~ n  LOCK 2 7  A 

X l l X J  
P IN  17  

0 

0 

1 

1 

P I 0 0 2  

2 BOTTOM 34 

XTR Y l E  
P I N  16 P I N  15 

FREQ SW A FREQ SW B 
PIN  6 P I N  5 

Interface P C  B o a r d  ( R e v  3 - 3 )  

0 

0 

0 

0 

FREQ SW C 
P I N  3 

FREQ SY D 
P IN  1 

1 

1 

1 

1 

0 

1 

1 

1 

0 

0 

1 

1 

0 

0 

1 

1 

0 

0 

1 

1 

0 

0 

1 

1 

0 

0 

1 

0 



i 

- 2 5  31"J7 .2"~  
-26 2 4  5 ~ 4 2 e . 8 ~ 1  2 6 2 1 4 . 4 ~ ~  

2ND FUNCTION 

- 8 LOW LOCK 
- 6 lOOHz REF 

- 4 HIGH LOCK 

E 2 -  6 DW EN 

- 14 F M  &AUDIO 

NOTES : 

1. ALL REFERENCE NUMBERS CARRY ASSIGNED 
DESIGNATOR SERIES. THIS SCHEMATIC 
CARRIES SERIES 1000 (E.G., R1 I S  
R1001). 

2. ALL RESISTORS ARE 1/4 W, 5% TOLERANCE 
UNLESS OTHERW l SE NOTED. 

3. ALL RESISTANCE I S  EXPRESSED I N  OHMS 
UNLESS OTHERWISE NOTED. 

4. ALL CAPACITANCE I S  EXPRESSED I N  MICRO- 
FARADS UNLESS OTHERWISE NOTED. 

5. ALL INDUCTANCE I S  EXPRESSED I N  MICRO- 
HENRYS UNLESS OTHERWISE NOTED. 

6. NOTUSED. 

EFFECT I VE M: R(/AM- I ZOOS TIRU SIN 
4490  AND FM/APl-1200A 
THRU S/N 1448, 
E4-1 100 

-2 2 0 0  
-4 4 0 0  
-3 800 
-7 1 K 
-5 2K 
-11 4K 
-9 8K 
-19 im 
-17 20K 
-13 40K 
-15 80K 
-24 lOOK 
-21 200K 
-25 400K 
-26 BOOK 
-23 1M 

Figure 6 - 1 1  I n t e r f a c e  P C  Board Assembly 
(OOOO-5110 -800 -52 )  



'. 

D V M  1 1 0  P C  B o a r d  ( I n c l  O p t i o n  1 0 )  ( R e v  D - 1 )  



JUMPER LOCATION FCR 
STANDARD DVM 1/0 PC BOARD 

JUMPER LOCATION FOR OPTION 
10  DVM 1/0 PC BOARD 

BOTTOM Vl EW 
( STANDARD OPT1 ON) 

NOTE: SHADED AREAS FCR OPTION 10 
DVM 1/0 ONLY 

DETAIL A 
(STANDARD OPT I ON 

NOTES: 

1. ALL REFERENCE NUWERS CARRY ASSIGNED 
DESIGNATOR SERIES. THIS SCHEMATIC 
CAF6IIE.S SERIES 3000 (E.G.. R l  I S  
R3001). 

2. ALL RESISTORS ARE 1/4 W, 5% TOLERANCE 
UNLESS OTHERW l SE NOTED. 

3. ALL RESl STANCE I S  EXPRESSED I N  OHMS 
UNLESS OTHERWISE NOTED. 

4. ALL CAPACITANCE I S  EXPRESSED IN  
MICROFARADS UNLESS OTHERWISE WTED. 

5. ALL INDUCTANCE I S  EXPRESSED IN  
MICROHENRYS UNLESS OTHERWISE NOTED, 

F i g u r e  6 -12  D V M  1 / 0  PC B o a r d  A s s e m b l y  ( I n c l  O p t i o n  1 0 )  
( S h e e t  1 o f  2 )  
( 0 0 0 0 - 5 5 1 0 - 1 0 0 - E 4 )  



C I O n O R N - 8  o n  n o o ~ n o  c csnf R N - 8  0  n o o 0 o o o  C O " * " N _ B  
~ o o 0 O o ~ n  , - . . . - . .  

is; 15 (4; l i b  18 3 1 6 5  14 7 12 9 

2 174 15 G 13 8 I8 - 
470.118W 

POL l l 2  en0 

- INPUT 

FREQ ERROR MTR 31 
a1 N 



F i g u r e  6-12 D V M  1/0 PC Board A s s e m b l y  ( I n c l  Option 10) 
( S h e e t  2 o f  2 )  
(0000-5510-100-E4) 



STANDARD OPTION ( - 5  F?M TXCO) 

OPTION 01  (.2 PPM TXCO) 

F r e q u e n c y  S t a n d a r d  PC B o a r d  (Rev  E l )  

OPTION 0 2  C.05 PPM TXCO) 

NOTES: 

1. ALL REFERENCE NUWERS CARRY AN AS 
DESIGNATOR SERIES. M I S  SCHEMATI 
CARRl ES SERIES 2800 AND 3600 (E.Q 
I S  R2801. ETC. 

ONLY ONE ( 1 )  OSCILLATOR I S  INSTAL 
w p m  AS,. 

A. INSTALLED W/.05 WM OSC ONLY. 
8. INSTALLED W/.2 PPM 0% ONLY. 
C. INSTALLED W/.5 PPM OSC ONLY. 

3. ALL RESISTORS ARE 1/4 W, 5% TOLER 
UNLESS OTNRWISE NOTED. 

4. ALL RESISTANCE I S  EXPRESSED I N  OH 
UNLESS OTHERWISE NOTED. 

5. ALL CAPACITANCE I S  EXPRESSED IN M 
FARADS UNLESS OTHERWISE NOTED. 

6. ALL INDUCTANCE I S  EXPRESSED I N  M I  
HENRYS UNLESS OTHERWISE NOTED. 

BEFFECTIVE ON: N / N C 1 2 G I S  THW S 
4490 AND FM/A~-I za 
M R U  S/N 1448, COH 
P58002 I S  P4503. 

EFFECT1 VE ON: M / M - 1 2 G I S  THRU S 
AND 1420; FM/AM- R l l  AND 1 200A R I Y  TH 

IOK, C11 AND C12 k 
NOT USED, R12 AN0 
4.7Kp WERE USED. 
WAS CONNECTED FRW 
BASE TO GROUND, R I  
CONNECTED FROM Q3 
TO GROUND. 

NOTE: ALL' MEASUREMENTS WERE TAKEN w ITH 
FM/AM-1200S/A SET AT 150.2 MHz WITH NO 
IWUT SIGNAL IN RECEIVE MODE USING AN 

X 1 PROBE. 

i 



RY AN ASS I GNED 
SCHEMATI C 
600 (E.G., R1 

S INSTALLED 

ISC ONLY. 
C ONLY. 
C ONLY. 

55 TOLERANCE 

SED I N  MICRO- 
DTED. 

ED I N  MICRO- 
DTED. 

6 THRU s / N  
M / W  1200A 
448, CONNECTOR 
P4S03. 

IS THRU SN 4 1 14 
1 ZOOA THRU SN 
AND R15 WERE 
ND C12 WERE 
R12  AND R14,  

USED. R12 
TED FROM 92 
OUND, R14 WAS 
FRCM 93 BASE 



I P l l O I  I I I I N T l F l E R  I 
P I N  # 

I 4 I <IW HI HIGH ( + I 2  VDC) WHEN SELECTED TONE I S  I LESS THAN 101.4 Hz I 
FUNCTION SELECT CONTROL LINES 

6 

5 

FWLTION SELECTED FILTER USED 

1 FUNCTION 1 A 

<400 Hz 

< 1 kHz 

HIGH ( + I 2  VDC) W E N  SELECTED TONE IS  
LESS THAN 409.6 Hz 

HlGH ( + I 2  VDC) W E N  SELECTED TONE I S  
LESS THAN 819.2 Hz 

819.2 THRU 13106.2 Hz 10 kHz 

113106.2 Hz 60 kHz 

SINEWAVE AN) DCS I 

SQUIRE, RAHP, AND I TRIANRE I 

<819.2 Hz 

I PULSE I I O k H z  I 

1 kHz 

I I 

F u n c t i o n  G e n e r a t o r  P C  B o a r d  ( R e v  B - 4 )  



NOTES: 

1. ALL REFERENCE NUMBERS CARRY AN 
ASSIGNED DESIGNATOR SERIES. THIS 
SCHEMATIC CARRIES SERIES 3100. 
(E.G., R1 I S  R3101). 

2. ALL RESI STORS ARE 1/4 W, 51 TOLERANCE 
UNLESS OTHERWISE NOTED. 

3. ALL RESISTANCE I S  EXPRESSED I N  OHMS 
UNLESS OTHERWISE NOTED. 

4. ALL CAPACITANCE I S  EXPRESSED I N  
MICROFARADS UNLESS OTHERWISE NOTED. 

5.  ALL INDUCTANCE I S  EXPRESSED I N  
MICROHENRYS UNLESS OTHERWISE NOTED. 

APPLY TWO STRIPS OF MYLAR TAPE (1/4" 
WIDE X 1 514" LONG). 

Figure 6-14  F u n c t i o n  Generator P C  Board A s s e m b l y  
(0000 -5113-100 -C)  



= F IN  m o - a, n m f  - 
a 

6 

D i g i t a l  Counter  P C  Board (Rev B-1) 

D i g i t a l  Reference  P C  Board ( R e v  F - 3 )  



TIME BASE 

mEQ ERRW SELECT CODING 

53702 FREQ ERRCR METER RANGE POSIT I ON 

.Hz 1100Hz 1 1  kHz 1 IOkHr 

I 54501 PIN t 2  (GEN TUNE) IS TYPICALLY +5.0 VDC 1 

TEST IF SETTINGS 
lPOlMS I 50 100 300 1K Y( 10K I 

FIGURE 6-15 

NOTES : 

1. ALL REFERENCE NUMBERS CARRY ASSIGNED 
DESIGNATOR SERIES. THIS SCHEMATIC 
CARRIES SERIES: 

A. 4400 (DIGITAL COUNTER PC BOARD). 
B. 4500 (DIGITAL REFERENCE PC BOARD). 
C. (E.G., R1 I S  R4401, ETC.). 

2. ALL RESISTORS ARE 1/4 W, 5s TOLERANCE 
UNLESS OTHERWISE NOTED. 

3. ALL RESISTANCE I S  EXPRESSED I N  OHMS 
UNLESS OTHERWISE NOTED. 

4. ALL CAPACITANCE I S  EXPRESSED I N  MICRO- 
FARADS UNLESS OTHERWISE NOTED. 

5. ALL INIUCTAWE I S  EXPRESSED I N  MICRO- 
HENRYS UNLESS OTHERWISE NOTED. 

WEFFECTI YE EU: M / M - 1 2 0 0 s  M U  S/N 
4490 AND FM/AH-1200A 
THRU S/N 1448. 

A. 54503 I S  1 NHz FROM 
FREQ STD. 

8. U22 I S  NOT USED. 
C. U2. P I N  4 I S  

CONNECTED TO U 12A, 
P I N  2. 

NOTE: ALL MEASUREMENTS WERE TAKEN W l TH 
FM/AM-1200S/A SET AT 150.2 MHz WITH NO 
INPUT SIGNAL I N  RECEIVE MODE USING AN 
X 1 PROBE. 

F i g u r e  6 - 1 5  D i g i t a l  M o d u l e  ( S h e e t  1 o f  2 )  
( 0 0 0 0 - 5 2 1 4 - 4 0 0 - C 1 )  
( 0 0 0 0 - 5 2 1 4 - 5 0 0 - D )  



A I B I C I D I E I F I C I H I J I K I L I M I N I 
-- -- -- -- -- -- -- - - -- - . -- - - - -- 

P/O J4501  
FROM MOTHER 8D 

+5V C I S  

- 

WAR GEN ENABLE 4 

r i 

ri  

12 I K H z  SINE 

L - - - - - - - r - - - - - - -  
D I G l  TAL REFERENCE 1 4 5 0 0 7  

I PCB0 1 7 0 0 - 5 2 2 4 - 5 0 3  1 



I P I 0 I R I S I 1 T U I I X I Y I V I W z I AB 
-- -- - - - - - -- - - --. -- - - -- -- _ -------------------------------------- 

1 
I 

I I 

i I 

I I 
+5v - +5v 1 I 

Rl5 
I 

22K I 
I 

TP14 I 
I 
I 

R8 f 
I 

ul3n 
2.ODK 1 

40988 40988 1 
I M  

+IZV 
I 
I 
I 

TP8 R I O *  
IO.WK - I 

UIC +5v 
I 
I 
I 

-12v I 
I 

4049uB 
-,2v -,2v 

I 
I 

"14 I++ 
I 

40538 l i  
40778 I 

4049UB I 
I 

+5v T P I O  CRI 
I 

1114148 U 
( )  Fl 

I 
I I 

I 
I 
I 

- -- C20 C9 
I 

4- 
4 1 

4049U8 T P 7  

4 I 
R 9  & 

I 
XTB 

IWK 
I 

40028 I 1  - a -  I 

40010 
I - 

. P6 
40118 4049U8 

O 

L 

R I  I * 
40010 

10.0Cu 

TP4 

U5 

40298 

I 
I 

I I 

F i g u r e  6 - 1 5  D i g i t a l  M o d u l e  ( S h e e t  2  o f  2 )  
( 0 0 0 0 - 5 2 1 4 - 4 0 0 - D )  
( 0 0 0 0 - 5 2 1 4 - 5 0 0 - D l )  



P I 0  P3201 r-------------------------- 
FROM 
MOTHER 0D 1 

1 I 
(SOURCE ) 

1 6 I LOW LOCK 1 +5 VDC W E N  LOW LOOP I S  PHASE LOCKED I 

REMARKS 

POSIT1 VE D.C. VOLTAGE PROPCRTIONAL TO R.F. 
MTECTED I N  M E  OUTWT MP 

P3201 

I 8 I HIGH LOCK 1 45 VDC WEN HIGH LOOP 1 S P M S E  LOCKED I 

P I N  

4 

1 1 7  I m m ~  + I 2  VDC W E N  H1)UATION METER CONTROL I S  I N  I D I S T C U S N A D  I 

IDENTIFIER 

GEN LVL K T  

1 21  I TONE KEY G R O W  ON THIS L I E ,  W E N  I N  GEN mOE, I DISABLES F U E T I C N  GENERATOR CUTPUT I 
ENABLE 1 2 7  1 I 27 

31 
MOD M l R  D 17 

LPF 4UOlO I 3  

E X 1  MOD I5  

YIC AUDIO I I 

&I 

MIKE KEY 

MOD FIXED TONE 1 5 5  

+12 VDC WEhi WLOUATIOK SELECT CONTROL I S  I N  
AH MIIM, AM NW, A1D SY3 

GROUND W E N  MICROFWfE PTT SWITCH I S  DEPRESSED 

3 5  

H3D VAR TONE 7 
BOTTOM 14 

POWER SENSE POSITIVE DC VOLTAGE PROPORTIONAL TO THE 
STRENGM Of ANY RF RECEIVED AT THE T/R CONN 

TONE KEY 1 2 1 I F -  

L 
R 6 7  
ZZK 

DUP GEN JO - a C I 2 V  

C 2 2  R68 06 R 3 3  

I Zoo1 I 22K - ZN2222 R 7 2  

221 

- 
22K 

CR3 

- I N 4 1 4 8  
R E C I G ~  3 2  a U 

n I I 

C 1 7  
+12v 

+ l e v  C 1 5  

goor 2$: R 3  2Ek 1 

6 
P W R  SENSE 35 3 

_L CA3 1 3 0  - - 
- - 

LOW LOCK 6 
H I G H  LOCK 8 

I I I 

G e n e r a t e  A u d i o  P C  B o a r d  ( R e v  A - 3 )  



---------------------------------------------------------------------- 
R I 

1 
4.7K - I 

3% I 

R 4  
2 2 K  3 3 0  

R 3  36 SPEAKER 
I K 

R47 

I 
R 6  

I 2  5 I*. 

I( v 
3 AUDIO TO AGC 

5 + I V  2 3 5 ~  
R 7 3  174 -75 - - 

E l  - 2 4  OCS 

+ l e v  c 1 o  2 o v  

,R26yOA;MF L E V E L  

f 

C 2  I 
R 7 7  2 6  N / C  

l01F 
I I I I - 

C 3 0  R 7  - - R I0 i 2 o p F  
I I 4 7  

33K - - - 19 TONE CUT 
(-1 

+ I Z V  C l l  R 58 t 1 2 V  C I Z  +12V 21 TO FY NOD 

U 5 C  r0K 
1-1 

R Z  I 
2 2 K  

L - * r-. 

3.3K 
N E 5 5 3 2  

- 
2 0  TOP 

6 8 7 U5B 

R I  I L F 3 5 3  
22K 
M I  

-5. I V  C 4  R 5 3  

1 8  TO A M Y M )  

CR4 3 3  + I 2 V  ON R C  

11 I N 4 1 4 8  
25 + l 2 V  ON BEN 

29 +12V W R C  R I  

C12V C I S  

9 LOCK LIGHT 

t 5 v  +5v 
2 2 0  I 

CR6 I 
GAS130 - 1k I N 4 1 4 8  I 

I 

I 
1 I 

-I LE NERLETUGO- 3 2 0 0 )  
( P C B 0  1 7 0 0 - 5 5 2 0 - 3 0 0  1 

PCB0 ASS? 7 0 1 0 - 5 5 3 0 - 3 0 0 J  I -------------------------------------------------------------------L------- 

\ 

NOTES: 

1. ALL REFERENCE NUgERS CARRY AN ASSIGNED 
DESl GNATOR SERI ES. THl S SCHEMATI C 
CARRIES SERIES 3200 (E.G.. R l  I S  
R3201). 

2. ALL CAPACITANCE I S  EXPRESSED I N  
MICROFARADS UNLESS OTHERWISE NOTED. 

3P NOT USED. 

PINS 3 4 5 10, 11 AND 12 ARE 
w w o u n o ~ o  F ~ ~ ~ W A T  o l  Ss IPATIw.  

R15 I S  SELECTED AT TEST (SAT). NOMINAL 
I S  5.6 K. RANGE I S  2.7 K TO 8.2 K. 

6. ALL RESl STORS ARE 1 /4 W, 5% TOLERANCE 
UNLESS OTHERWISE NOTED. 

7. ALL RESl STANCE I S EXPRESSED I N OHMS 
UNLESS OTHERWISE NOTED. 

8. ALL INDUCTANCE I S  EXPRESSED I N  MICRCb 
HENRYS UNLESS OTHERWISE NOTED. 

COAX BETWEEN R76 AND P3201-24 WAS AODED 
D A T  SERIALS: 

F i g u r e  6 - 1 6  G e n e r a t e  A u d i o  M o d u l e  
( 0 0 0 0 - 5 5 1 0 - 3 0 0 - A 2 )  



NOTES: 

1. ALL REFERENCE NUlrBERS CARRY ASSIGNED 
DESl GNATOR SERIES. MI S SCHEMATI C 
CARRIES SERIES 4300 (E.G., R1 I S  
R4301). 

2. ALL CAPACITANCE I S  EXPRESSED I N  
MICROFARADS UNLESS OTHERWISE NOTED. 

R38 I S  SELECTED AT TEST (SAT). 
NOMINAL I S  6.8 K. RANGE I S  1.7 K TO 
15 K. 

4. ALL RESl STORS ARE 1/4 W, 5% TOLERANCE 
UNLESS OTHERWISE NOTED. 

5. ALL RESISTANCE I S  EXPRESSED I N  OHMS 
UNLESS OTHERWISE NOTED. 

6. ALL INDUCTANCE I S  EXPRESSED I N  
MlCROHEpYS UNLESS OTHERWISE. NOTED. 

10.7 MHz Gen/Rec P C  Board (Rev U - 1 )  

REC MODE 
NO SIGNAL PRESENT 

INPUT @ ANT. 
(150.2 MHz @ -50 dB) 

AbC ( 3 3 AGC 

!gLw 
R8S ZOOK 

139 

TUNE 18 

F U Y O D  16 

- - 
- & 16L - 

I 22K 
GEN 15 vvk 07 

I 2N2222. 

7 I" - 

A- --- 

NOTE: ALL MEASUREMENTS WERE TAKEN WITH 
FM/AM-1200S/A SET AT 150.2 MHz WITH NO 
INPUT SIGNAL I N  RECEIVE MODE USING AN 
X I  PROBE. 



F i g u r e  6 -17  1 0 . 7  MHz Gen/Rec M o d u l e  
( 0 0 0 0 - 5 1 1 3 - 8 0 0 - E )  





NOTES: 

1. ALL REFERENCE NUMBERS CARRY ASSIGNED 
DESIGNATOR SERIES. THIS  SCHEMATIC 
CARRIES SERIES: 

A. 4000  (HIGH LOOP ANALOG PC BOARD). 
B. 4100  (HIGH LOOP DIVIDER PC 

BOARD ) . 
C. (E.G., R I  I S  R4001, ETC.). 

2. ALL CAPACITANCE I S  EXPRESSED I N  
MICROFARADS UNLESS OTHERWISE NOTED. 

R4137 I S  SELECTED AT TEST (SAT). 
NOMINAL I S  33 M S .  RANGE I S  22 
OHMS TO 56 OHMS. 

4. ALL RESISTORS. ARE 1/4 W, 5% 
TOLERANCE UNLESS OTHERWISE NOTED. 

5. ALL RESISTANCE I S  EXPRESSED I N  OHMS 
UNLESS OTHERWISE NOTED. 

6.  ALL INDUCTANCE I S  EXPRESSED I N  
M l CROHENRYS UNLESS OTHERW I SE NOTED. 

X I  PROBE TOP TRACE 011, P I N  S 
BOTTOM TRACE 011, P I N  G 

NOTE: UNLESS OTHERW l SE STATED, ALL MEASURE- 
MENTS WERE TAKEN WITH M/AM-1200S/A 
SET AT 150.2MHz WITHNO INPUT SIGNAL 
I N  RECEIVE MODE USING AN X l O  PROBE. 

Figure 6 - 1 8  High Loop Module (Sheet  1 o f  2 )  
( 0 0 0 0 - 5 1 1 4 - 1 0 0 - ~ 4 )  
( 0 0 0 0 - 5 1 1 4 - 0 0 0 - D 7 )  



PCB A S S T  7010-5134-100 I 
--- 

MECH ASSY 1 0 0 5 - 5 1 4 4 - 1 0 0  
-- -- i I' 



I  -- -- --  

3 + 4 0 V  

---pp-ppp---------- ---- 
R 2 R I  
3 3 0  02  6 8  + 12VA 

- - 
E 80 HIGH L O L K  

- 
I -  e E l 8  

;El5 +IZV I IEIS 

L 4 ,  

SOURCE - + 5 v  

_ E 8 + 5 "  t +5V 

LEIS - 
;--lev 

IN4148 

5  I V  
CR14 AN5231 

l E 7 G N 0  + 5 V  + 5 V  - I N 5 2 3 1  - 
5 l V  * ( /LO FLTR SELECT 

E i7  HI/LO FILTER SELECT 
I E I O  8 0 0  UHL ,.El0 - 

I U 6 A  I E 2  4 0 0 M H z  JEIZ 
IEIJ 2 0 0 ~ ~ ~  Z E I ~  11 ~ 0 4 0 5 3 s ~  

R 4 0  IEII I O O M H ~  IEII 
I E 6  8 O M H i  E6 

< 
X E 5  4 0 M H z  i E5 

+ 5 v  

1 U6B 
0  C 0 4 0 5 3  BE 

Ifil 
- 
- 

07  
2 N 2 2 2 2  1 CR3 - 1 

I N414B 

I K 

! 
R14 

A - - A - - A 

R 5 0  
I K 

C 2 4  

C 2 5  

2 2  IF 
I I I I 

+IZV 
R48 
100 

H I I L O  F L T R  S E L E C T  

R35 15K 

U 8 8  

L F 3 5 3  R59 3 3 K  

J4103 
9 0 - 1 0 9 0 U M z  OUT 

I P C 8  dSS' l  7 0 1 0 - 5 1 3 4 - 0 0 0  

-- -- 
I- 

MECH A S S 1 l  1 0 0 5 - 5 1 4 4 0 0  

~ 1 0 0 2  
FAST TUNE 

J 4 0 0 3  
1 SLOW TUNE 

Figure 6 - 1 8  H i g h  Loop Module (Sheet  2 o f  2 )  
( 0 0 0 0 - 5 1 1 4 - 1 0 0 - E 4 )  
( 0 0 0 0 - 5 1 1 4 - 0 0 0 - D 7 )  



1 3 0 0 - 2 3 0 0  MHz V C O  PC B o a r d  ( R e v  T - 2 )  

NOTE: ALL MEASUREMENTS WERE TAKEN W ITH 
FM/AM-1200S/A SET AT 150.2 MHz I N  
RECEIVE MODE WITH NO INPUT SIGNAL. 

VCO M i x e r  A s s e m b l y  (Rev  C )  

1 
D u a l  VCO A s s e m b l y  ( R e v  K )  1 2 1 0  MHz PC B o a r d  (Rev  J )  

5 1 9 0 3  
2ND L O  

I I 
TUNE FR 
nwn Pt 



I 

- - - - - - - - - - - - 
r - -  

DETAIL A 
SNlOOl THRU SN2077 

PCB ASS'Y 7010 -5232 -  100 

- 
- - - I  - -  _I 

-- 

----- 
DUAL VCO ( I 9 0 0 1  1 
YECH ASS'Y 7 0 0 5 - 5 2 4 2 -  100 I 1 4 0 0  MHz 

I 

- - 
-- I -- 

NOTES: 

1. ALL REFERENCE NUliBERS CARRY ASSIGNED 
DESIGNATOR SERIES. THIS SCHEMATIC 
CARRIES SERIES: 

A. 1900 (VCO MIXER PC BOARD). 
B. 2000 (1210 MHz VCO PC BOARD). 
C. 2100 (1300-2298 MHz VCO PC BOARD) 
D. (E.G., R l  I S  R1901, ETC.). 

2. ALL RESISTORS ARE 1/8 W, 55 TOLERANU 
UNLESS OTHERWISE NOTED. 

PRIMARY (T2001) I S  FORMED BY LEAD OF 
C2004 PLACED 0.38 INCHES FROM 
SECONDARY. SECONDARY T2001 IS FORMED 
BY 2 2  GA WlRE 0.8 IN. LONG. 

10 TURNS, 38  W WIRE 0.014 IN. DIA. 

PRIMARY T2101 I S  FORMED BY LEAD OF 
C2106 SOLDERED TO G32 10 1, LENGTH 
SELECTED AT TEST (SAT). SECONDARY 
T2101 I S  22 GA WlRE BENT TO WITHIN 
0.4 IN. OF BOARD SURFACE THEN BACK TO 
WITHIN 0.2 IN. OF PRIMARY, 

R2108 I S  SELECTED AT TEST (SAT). 
KlMlNAL 15 l 8 Q  M E  I S  4 7 n T O  
2 2 a .  

TORR lOD 18 GA, 30  TURNS. 

8. ALL RESl STANCE I S  EXPRESSED IN OHMS 
UNLESS OTHERW l SE NOTED. 

9. ALL CAPACITANCE I S  EXPRESSED IN 
MICROFARADS UNLESS OTHERWISE NOTED. 

10. ALL IWUCTANCE I S  EXPRESSED I N  
MICROHENRYS UNLESS OTHERWISE NOTED. 

F i g u r e  6 - 1 9  D u a l  V C O  M o d u l e  
( 0 0 0 0 - 5 2 1 2 -  1 0 0 - N )  



High/Low P a s s  F i l t e r  P C  Board ( R e v  8 - 4 )  

NOTES: 

1. ALL REFERENCE NUk8ERS CARRY ASSIGNED 
DESIGNATOR SERIES. THl S SCHEMAT l C 
CARRIES SERIES 6 0 0  AND 7 0 0  (E.G., C I  
I S  C701). 

ALL RESISTORS ARE 1/8 W, 5# TOLERANCE 
UNLESS OTHERWISE NOTED. 

ALL RESISTANCE I S  EXPRESSED I N  OHMS 
UNLESS OTHERWISE NOTED. 

ALL CAPACITANCE I S  EXPRESSED I N  
MICROFARADS UNLESS OTHERWISE NOTED. 

ALL INDUCTANCE I S  EXPRESSED I N  
MICROHENRYS UNLESS OTHERWISE NOTED. 

ALL SHADED AREAS INDICATE MICRO- 
STRIPPING. 

L4, L5, L7, L8, L9, AND L 1 1  ARE 
PRINTED CIRCUIT COMPONENTS. 

NOTE: ALL MEASUREMENTS WERE TAKEN WlTH 
FM/AM-1200S/A SET AT 150.2 MHz I N  
RECEIVE MODE WlTH NO INPUT SIGNAL. 



F i g u r e  6-20 H i g h / L o w  P a s s  F i l  t e r  A s s e m b l y  
(0000-5010-700-B) 



Low Loop S y n t h e s i z e r  P C  Board  (Rev R - 1 )  

NOTE: ALL MEASUREMENTS WERE TAKEN WITH 
FM/AM-1200S/A SET AT 150.2 MHz WITH NO 
INPUT SIGNAL I N  RECEIVE MODE USING AN 
X I  PROBE. 

FM/AM-1200s t h r u  S I N  4 4 9 0  
FM/AM-1200A t h r u  S I N  1 4 4 8  

F i g u r e  6-21 Low Loop M o d u l e  ( S h e e t  1 o f  2 )  
( 0000-5214-200-H) 



P I O J 4 2 0 1  

l H H z  
8 0 0  KHz 
4 0 0 K H z  
2 0 0  KHz 
1 0 0  KHz 

8 0  KHz 
4 0  KHz 
2 0  KHz 

10  KHz 
8 KHz 
4XHz 

2 KHz 
I KHz 

0.8 KHz 
0 l MI 

O.EUHz 
0 . 1  KHz 

GNC 

f 1 2 V  

+ 5 Y  



+5v 

4 L C R 6  
IN4148 
U - - 
r, 

1113C 
5117400 C 2 5  

6 8 R 1 2  

I I R25 
35v 

+ 6 9 V  
IOK 

47 0 + 
C R 4  + l Z V  

!!~0333 R27 
8 2 Y  

R 2 4  

+ C Z 4  

I 
5 1 7 4 0 0  

I I 
I 

A 

R 2 6  lN5231B 

6 
4 1 0  5 l V  LOW LOOP SYNTHESIZER 1 4 2 0 0 )  

L 
-12v _ - - _ _ _ _ _ _ - - _ _ - - - _ - - _ _  - - - - - -  _ _ -  

-- -- -I 

NOTES: 

I .  ALL REFERENCE NUWERS CARRY ASSIGNED 
DES I GNATOR SER I E S. TH l S SCHEMAT l C 
CARRIES SERIES 4 2 0 0  (E.G., R1 I S  R4201) .  

2. ALL RESISTORS ARE 1/4 W, 5% TOLERANCE 
UNLESS OTHERWISE NOTED. 

3. ALL RESISTANCE I S  EXPRESSED I N  OHMS 
UNLESS OTHERWISE NOTED. 

4. ALL CAPACITANCE I S  EXPRESSED I N  
MICROFARADS UNLESS OTHERWISE NOTED. 

5. ALL INDUCTANCE I S  EXPRESSED I N  
MICROHENRYS UNLESS OTHERWISE NOTED. 

FM/AM-1200s t h r u  SIN 4 4 9 0  
FM/AM-1200A t h r u  SIN 1 4 4 8  

I 
-- 

F i g u r e  6 - 2 1  Low L o o p  M o d u l e  ( S h e e t  2  o f  2 )  
( 0 0 0 0 - 5 2 1 4 - 2 0 0 - H )  



WTE: ALL MEASUREMENTS WERE TAKEN WlTH 
FM/AM-1200S/A SET AT 150.2 MHz, WlTH 
NO INPUT SIGNAL I N  RECEIVE M C M  USING 
AN X1 PROBE. 

F a s t  Low Loop P C  B o a r d  (Rev D )  



FM/AM-1200s S/N 4 4 9 1  and O N  
FM/AM-1200A S/N 1 4 4 9  and  ON 

F i g u r e  6 -21a  F a s t  Low Loop  M o d u l e  ( S h e e t  1 o f  2 )  
( 0 0 0 0 - 5 9 1 1 - 0 0 0 - C )  





I a 
7 A - 

R e 6  + I V  
51 

U X R I  
I DBLB4L 

R83 
51 7 7  3-75 3 MU1 - 1 '  

pm "'Om 

-- 8 L O W  L O C K  

C 5 4  - 

C14 T P I  - 
' 

I 
2 1 - 4  1 MHz 

, i 
- 

1 
I 

U 3 A  
74Ls73 i 

* 

6 

I 
I 

, PCB A S S ' "  7010-5931-006 

I I - - - - - - - - - - - - - - - - - - - - - -- - - -- / M E C U  A S S ' '  7 0 0 5 - 5 9 4 0 ' - 4 0 0  

-- -- - 

NOTES: 

1. ALL REFERENCE NUMBERS CARRY ASSIGNED 
DESIGNATOR SERIES. M I S  SCHEMATIC 
C m I E S  SERIES 57000 (E.G., R 1  I S  
R57001, ETC.). 

2. ALL RESl STORS ARE 1/8 W, 5% TOLERANCE. 

3. ALL RESISTANCE I S  EXPRESSED I N  OHMS 
UNLESS OTHERWISE NOTED. 

4. FERRITE BEAD I S  LOCATED ADJACENT TO L l O  
TO "DE-Q" THE RF CIRCUIT AND PREVENT 
SELF-OSCILLATION. 

5. TUNE L 5  TO 205  MHz WITH 8.0 V AT TP2. 

6. ALL CAPACITANCE I S  EXPRESSED I N  
M ICROFARADS UNLESS OTHERW I SE NOTED. 

7. ALL IWUCTANCE I S  EXPRESSED I N  MICRO- 
HENRYS UNLESS OTHERWISE NOTED. 

F i g u r e  6 - 2 1 a  F a s t  Low L o o p  M o d u l e  ( S h e e t  2 o f  2 )  
(0000-5911-000-C)  

I 

I 
FM/AM-1200s  S / N  4 4 9 1  a n d  O N  
F M / A M - 1 2 0 0 A  S / N  1 4 4 9  and  O N  



I F  B l o c k  E n c l o s u r e  ( R e v  M )  

I F  Amp PC B o a r d  ( R e v  C - 6 )  

I F  M i x e r  P C  B o a r d  ( R e v  B) 

1300 MHz Amp P C  B o a r d  ( R e v  8 - 4 )  

- 

TOP 

BOTTOM 

I F  V o l t a g e  P r o t e c t  P C  B o a r d  ( R e v  B - 2 )  



REC. MOOE 

NOTE: UNLESS OTHERWISE STATED, ALL MEASURE- 
MENTS WERE TAKEN WITH FM/AM-1200S/A 
SET AT 150.2 MHz WITH NO INPUT SIGNAL 
I N  RECEIVE MODE. 

REG MODE 
NO S l GNAL PRESENT 

REC MODE 
INPUT AT ANT 
(150.2 MHz @ -50 dB) 

I 

F i g u r e  6 - 2 2  I F  Block A s s e m b l y  ( S h e e t  1 o f  2 )  
( 0 0 0 0 - 5 1 1 1 - 9 0 0 - H )  



7 ~ ~ 2 2 0 4 ;  - I I F L  2 2 1 1  
REG RELAY 3 - - - 1 0 0 0  MHz 

LOW PASS F I L T E R  

f I 
----- 

I 
1 / 8 W  1 

:;h - 
J Z L O l  
ANT 

4) 

MA47047 M A 4 7 0 4  2 2 1  

I I 
- 

1 1 1 ~ 2 2 1 0  1 
+ I 2 V O M G E N  2 -_ + + I Z V  ON GEN - 

F L 2 2 0 9  
+ 1 2 V O N  REC I - - -  )+ 12V ON REC - * -  

2 

J 2 2 0 3  
I 

THIRD L O  
(79 3-77 3301 MHz) - 1 

8 9 M H z  E P F  ylF - - - - - - - - - - - - - I I EgnL1 - L - 
T T 7 - T I ' ;iF C 3 c z  

J 2 2 0 L I  pi fl~i El I i 'SPF 
FROM R F  A N b L  B~ 

ZZZPf 
(FROM J 2 2 0 9  

I 1  
2 

IN F W 4 M  1 2 0 0 Q  I <  

F L  2 F L  I I 1  4 l i l p F  l J b F  I d p F  A 12r.F FMIZF - - 
- 1 P C B  1 7 0 0 - 5 2 2 1  

PCB ASSY 7010.8211 1 _ _ - - - -  L-- 
EMP- - -,2= 4 

P C B  1 7 0 0 - 5 1 2 1 -  9 0 0  
PCB A S S Y  7 0 1 0 - 5 1 3 1  9 0 0  - - I - - - - A  

-- --- 



NOTES: 
- U F - 
T C R I  1 0 3  1 . R 8  . 

CIO 
1 OF 

ALL REFERENCE NUMBERS CARRY ASSIGNED 
DESIGNATOR SERIES. THIS SCHEMATIC 
CARRIES SERIES: 

A. 2200  ( I F  BLOCK AST'Y). 
0. 2300  ( I F  M l XER PC BOARD). 
C. 2400  ( 1 3 0 0  MHz AMP PC BOARD). 
D. 3800  ( I F  VOLTAGE PROTECT PC BOARD). 
E. (E.G., R I  I S  R2201, ETC.). 

2. ALL RESISTORS ARE 1/4 W, 105 
TOLERANCE UNLESS OTHERWISE NOTED. 

L2401 I S  FORMED FROM LEAD OF C2405, 
.P LONG. 

4. ALL RESISTANCE I S  EXPRESSED I N  OHMS 
UNLESS OTHERWISE NOTED. 

5. 
MICROFARADS ALL CAPACITANCE UNLESS I S  OTHERWISE EXPRESSED NOTED. I N  

6.  ALL INDUCTANCE I S  EXPRESSED I N  
MICROHENRYS UNLESS OTHERWISE NOTED. 

? V  ON G E N  

R I O  
Z.ZK 
VB W 

C R 4  
M A 4 7 0 4 7  

&a .. 
F .. .- 

C R 5  
M A 4 7 0 4 7  

,A - 

LRFqlF+ CIS 7 R F  ANALYZER 

L 0 T 47 

I 
1 7 0 0 - 5 2 2 2 - 4 0 0  

PCB A S S ' Y  7 0 1 0 - 5 2 3 % - 4 0 0  - -  L I  

L I 1 
F L I  

I = I I 
P C B  A S S ' Y  7 0 1 0 - 5 2 3 2 - 3 0 0  

FBLK - GZG 7 
, M E C H  4 S S ' Y  7 0 0 5 -  5 1 4 1 - 9 0 0  

Figure 6 - 2 2  I F  Block Assembly ( S h e e t  2 o f  2 )  
(0000-5111-900-H) 



O u t p u t  A m p l i f i e r  B l o c k  E n c l o s u r e  ( ~ e v  L )  

O u t p u t  A m p l i f i e r  P C  B o a r d  ( R e v  C - 5 )  

GEN MODE ONLY 

NOTE: 

WPLEX MCOE ONLY 
(150.2 MHz WlTH +2 MHz OFFSET) 

WLESS OTHERWISE NOTED, ALL MEASUREMENTS 
WERE TAKEN WlTH FM/AM-1200S/A IN GEN , 
OR DUP GEN MODE AT A FREQUENCY OF 
150.2 MHz 8 -50 d&n WITH A +2 MHz OFFSET. 

MOTHER LIO 

FROM 

1 

AMP ( l l O a  
HECH ASST 7005-5141-5001 



-- - - -- - - - -  - - 
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+ 1 2 v  + IZV c8 

I I 
I I 
I 

I 

I CR I 
I 

I I N 4 1 4 8  
I 

I L5 
I 

I 
2 2  I 

I I 
I L6 

I 
t l Z V  

C I I  I 
I 
I 

R I  I 
I 

.7 1 - - 
I -- - 
I 
I 
I 
I I 
I I 
I 
I 

- - - - i I - I 
K I 
I L V D C  I 

I 

I A I I 
I I 
I I 
I 
I PI0 5 5 1 0 6  

I 
TO 

R 1 2  
MOTHER 

1 C R 2  1 2 0  
BOARD 

I MA-4E282 I / ~ W  

I 
FLSIO* GEM - - - - I L V L  

I 1 WHTffiRY DET 

I 
- - 

I 
I 

I 
I ku~Fri- PCBD 1 7 0 0 - 5 1 2 1 - 5 0 0  - GO; 7 1 5 K E Y  

-1ZV I LPC_B?SL 701~2~31-500- L - -- - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - 

146 
4m L7 

R 2 8  100 R 3 4  
100 F ~ 5 t D 3  

I 
I 

2 PWR R- DET 

I 
- 

1 0  
- - 

1 
- - 

*I I 
I 

NOTES : 

1. ALL REFERENCE NUMBERS CARRY ASSIGNED 
DESIGNATOR SERIES. THIS  SCHEMATIC 
CARRIES SERIES 5100  (E.G., R1 I S  
R5101). 

2. ALL RESISTORS ARE 1/4 W. 5% TOLERANCE 
UNLESS OTHERWISE NOTED. 

L3 I S  FORMED BY THE LEAD OF C5106 CUT 
TO A LENGTH OF .4 INCHES. 

L 4  I S  FORMED BY M E  LEAD OF C5113 CUT 
TO A LENGTH OF .4 INCHES. 

5. ALL RESISTANCE I S  EXPRESSED I N  OHMS 
UNLESS OTHERWISE NOTED. 

6 ALL CAPACITANCE I S  EXPRESSED I N  
MICROFARADS UNLESS OTHERWISE NOTED. 

7. ALL INDUCTANCE I S  EXPRESSED I N  
MICROHENRYS UNLESS OTHERWISE NOTED. 

F i g u r e  6 - 2 3  O u t p u t  Amp1 i f i e r  M o d u l e  
( 0 0 0 0 - 5 1 1 1 - 5 0 0 - C 5 )  



NOTES: 

I. ALL REFERENCE NUM3ERS CARRY ASSIGNED 
DESIGNATOR SERIES. M I S  SCHEMATIC 
CARRIES SERIES 1200 (E.G., R1 I S  
R1201). 

ALL RESISTORS ARE 1/4 W, 5% TOLERANCE 
UNLESS OTHERWl SE NOTED. PRECIS ION 
RES I STORS ( I#) ARE DES l GNATED BY AN 
ASTERISK (*). 

L l t  I S  FORMED BY A 2.4" LENGTH OF 2 4  
GA WIRE WRAPPED 4 TURNS WlTH A .125" 
ID. 

R8 I S  SELECTED AT TEST (SAT). 
NOMINAL I S  1.8 K. RANGE I S  8 2 0  TO 
2.7 K. 

ALL RESISTANCE I S  EXPRESSED I N  OHMS 
UNLESS OTHERWISE NOTED. 

ALL CAPACITANCE I S  EXPRESSED I N  
MICROFARADS UNLESS OTHERWISE NOTED. 

ALL INDUCTANCE I S  EXPRESSED I N  
MICROHENRYS UNLESS OTHERWISE NOTED. 

BOTTOM VIEW 

D u p l e x  P C  B o a r d  ( R e v  6 - 3 )  

PfO 51201 

INTERFACE BD 
4.7K 

DUPLEX ENABLE 6 

C63 

P / O  J l Z O l  
FROM 
INTERFACE BO 

FM AUDIO 

NOTE: ALL MEASUREMENTS WERE TAKEN WlTH 
FM/AM-1200S/A I N  DUPLEX MODE AT A 
FREQUENCY OF 150.2 MHz WlTH +2 MHz OFFSET. 7 1 

GUD 
GUD 

20NMr 9EF 
CLOCY 

DATA 
LATCH 

R I S  
8 ,, 



F i g u r e  6 - 2 4  D u p l e x  M o d u l e  
( 0 0 0 0 - 5 1 1 3 - 5 0 0 - 6 2 )  



R e c e i v e  A u d i o  PC B o a r d  (Rev  E - 6 )  

I M T E R  SELECT COD l NG I 
I I 53704 MOULATIW4 MElER CCNTROL POSITION I 

IDENTIFIER 2 2 
2N) FUNCT I 0 

NOTES: 

1. ALL REFERENCE NUWERS CARRY ASSIGNED 
DESl GNATOR SERIES. THl S SCHEMATIC 
CARRIES SERIES 3300  AND 3400  (E.G., 
R 1  I S  R3301 AND R l O l  I S  R3401). 

2. ALL RESISTORS ARE 1/4 W, 5% TOLERANCE 
UNLESS OTHERWISE NOTED. *DENOTES 1% 
PRECISION RESISTORS. 

3. ALL RESl STANCE CS EXPRESSED I N  OHMS 
UNLESS OTHERWISE NOTED. 

4. ALL CAPACITANCE I S  EXPRESSED I N  
MICROFARADS UNLESS OTHERWISE NOTED. 

5. ALL l NDUCTANCE I S EXPRESSED I N  
MICROHENRYS UNLESS OTHERWISE NOTED. 

J 3501 

P I N  3 

I P I 0  J3301 
FROM LDTHER BD 

REMARKS 

+I VDC WEN FUNCT 1074 GENERATOR I S  SET ON 
ANY TONE BELOW 409.6 Hz 

P I N 8  

I I SOURCE) 

+ l Z V D C O N S % A N D A L L A M M O O E S  

GND 

P I N  12 +12 VDC Chl FM WIDE O N Y  

AUDIO 
rn AGC 

yo0 SW A 

MOD SW B 

MOD SW C 

Y I U E L M  
CONTROL 

W AUDIO 
FROM REC 

SINGLE 
SIDEBAND 

FY REC AUDIO 

MOO YTR 



TO 
AUDIO 
COUNTER 

I P I 0  J 3 M I  
TO MOTHER BOARD 

PIR SENSE 

AVGIPK 

MOD UTR HONITOR 

METER MODULATION 

VOLUME 

F i g u r e  6-25 R e c e i v e  A u d i o  P C  B o a r d  
---------- (0000-5213-301-F2) --- 

A s s e m b l y  



REC MODE 
b*".*- ii .,#"& ,*A 

GEN MODE 

J405 J406 J901 
n n n  

GEN MODE 

NOTE: UNLESS OTHERW l SE STATED, ALL MEASURE- 
MENTS WERE TAKEN WlTH FM/AM-1200S/A 
SET AT 150.2 MHz WlTH NO INPUT S l GNAL 
I N  RECEIVE MODE. 

REC MODE 

Analyzer R F  P C  Board (Rev G - 1 )  

KR I ZONTAL SWEEP 
SELECTOR POSITION 

1 kHz/DI V 

DETAIL A R I 5  16 
I 

EFFECTIVE S/N 1246 8 ON 3.3K 
I L 2 0  L I I  

113 ' 1  

- - 
40538 

'I' - 
U12 

I HIRW 

I 

R I B  

ANALYZER l 2 K  
BLANKING 

I 
I '  

5403 6 1 4  

L- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  I Ell'  



; FL8 ; FL9 ; F L O  5 F L l  1 

& -56pH I . 5 6 p ~  - I ~ 5 6 p H  - & -56pH 
- 22.3Mn.lr - 22.3Mnr - 22.3MHr - 2Z.3MHz 

NOTES: 

1. ALL REFERENCE NUMBERS CARRY ASSIGNED 
DESIGNATOR SERIES. THIS SCHEMATIC 
CARRIES SERIES 4 0 0  (E.G., R l  I S  
R401). 

2. ALL RESISTORS ARE 1/8 W, 5% TOLERANCE 
UNLESS OTHERWISE NOTED. 

3. ALL RESISTANCE I S  EXPRESSED I N  OHMS 
UNLESS OTHERWISE NOTED. 

R64 I S  SELECTED AT TEST (SAT). 
NOMINAL I S  1.2 K. RANGE I S  1.0 K TO 
2.2 K. 

5. ALL CAPACITANCE I S  EXPRESSED I N  
MICROFARADS UNLESS OTHERWISE NOTED. 

6. ALL INDUCTANCE I S  EXPRESSED I N  
MICROHENRYS UNLESS OTHERWISE NOTED. 

6 - 2 6  Analyzer RF 
( 0 0 0 0 - 5 1 1 2 - 5  

Modu l  
0 0 - 6 1  

e (FMIAM-1200s  O n l y )  
1 



REC MODE GEN MODE 

NOTE: UNLESS OTHERWISE STATED, ALL MEASURE- 
MENTS WERE TAKEN WlTH FM/AM-12OOS/A 
SET AT 150.2 MHz WlTH NO INPUT SIGNAL 
I N  RECEIVE MODE. 

A n a l y z e r  I F  P C  B o a r d  (Rev  D-8)  

NOTES: 

1. ALL REFERENCE NUMBERS CARRY ASSIGNED 
DESIGNATOI? SERIES. THIS SCHEMATIC 
CARRIES SERIES 500 (E.G., R t  I S  
R501). 

2. ALL RESISTORS ARE 1/4 W, 5% TOLERANCE 
UNLESS OTHERWI SE NOTED. 

3. ALL RESISTANCE I S  EXPRESSED I N  OHMS 
UNLESS OTHERWISE NOTED. 

4. ALL CAPACITANCE I S  EXPRESSED I N '  
M ICROFARADS UNLESS OTHERW I SE NO~ED. 

5. ALL INOUCTANCE I S  EXPRESSED I N  
MICROHENRYS UNLESS OTHERWISE NOTED. 

KlRlZONlAL SWEEP 

1 kW/DI V 

P I 0  J 5 O l  
FROM S C W E  
C O N l R N  . 

'12V ON 600WHz 

GND bF 22 

3 o w z  

I :EL 
I 
1 

- 
I 
I 
I 





Scope Power P C  Board ( R e v  D - 9 )  

Z Y X  Z H Y  

Scope Control P C  Board ( R e v  E - 1 )  



NOTE: ALL MEASUREMENTS WERE TAKEN WITH NO 
SIGNAL PRESENT. FM/M-12OOA SETTINGS: 
10 pS/DI V, SQUELCH FULLY CW. 

PINS YDRTED 
VERTICAL ATTENUATOR 

SELECTOR POSIT I ON SECTION 1 1 SECTION 2 I SECTION 3 

P-0 

F i g u r e  6 - 2 8  Scope Power and C o n t r o l  Assembly  
( FM/AM- 1200A)  
( S h e e t  1 o f  3 )  
( 0 0 0 0 - 5 1 1 0 - 3 0 0 - D 2 )  
( 0 0 0 0 - 5 5 1  0 - 2 0 0 - D l )  





SCOPE m R O I  7 2 0 C T  4 & 1700- 5 5 2 0 - 2 0 0  
j PC8 1 5 5 ' 1  7010 -5530 -200  ! 

M E C H  A S S  1 7 0 0 5 -  5143 -700  I 52001  
-- 

F i g u r e  Scope Power  a n d  C o n t r o l  A s s e m b l y  
( FM/AM- 1200A) 
( S h e e t  2 o f  3 )  
(0000-5110-300-D2) 
(0000-5510-200-Dl) 



- ++,2v  t 1 2 V  
R 3 

!El3 2 2 K  I 

J E I I  w i 
0 I 

UID 2N3903 
UIB 4001  

0 5 

4 7L 4 7 K  ULC 
4001 

C 2 

RIO 470  

SCOPE PWR SUPPLY 
P C B  1700 -5120 -300  

, 3001  1 
PCB ASS'Y 7010-5130-300 r---- I 



NOTES: 

1. ALL REFERENCE NUM3ERS CARRY AN ASSIGNED 
DESl GNATOR SERI ES. THl S SCHEMATI C 
CARRIES SERIES: 

A. 200, 9 0 0  (SCOPE CONTROL PC BOARD). 
B. 3 0 0  (SCOPE POWER SUPPLY PC BOARD). 
C. 5200  (MECHANICAL ASSY). 
D. (E.G., R1 I S  R201, ETC.) 

2. ALL RESISTORS ARE 1/4 W, 5% TOLERANCE 
UNLESS OTHERWISE NOTED. 

3. ALL RESISTANCE I S  EXPRESSED I N  OHMS 
UNLESS OTHERWISE NOTED. 

4. ALL CAPACITANCE I S  EXPRESSED I N  MICRO- 
FARADS UNLESS OTHERW l SE NOTED. 

5. ALL INDUCTANCE I S  EXPRESSED I N  MICRO- 
HENRYS UNLESS OTHERWISE NOTED. 

NOTES: (SCOPE CONTROL PC BOARD) 

1. NOT USED. 

R76 I S  SELECTED AT TEST (SAT). NOMINAL 
I K. MNGE I S  80, TO 1.2 K. 

 PRIOR TO S/N 1421, R45 WAS 8 2 0  OHM. 

R4 WAS 10K 5$ 
R40 WAS 2 0 0  OHM 
R46 WAS 2.7K OHM 
R47 WAS 1K OHM 

R31 I S  SELECTED AT TEST (SAT). NOMINAL 
DIS lK, RANGE I S  1 7  TO 200. 

R76 I S  SELECTED AT TEST (SAT). NOMINAL 
820. RANGE 5 6 0  TO 1.2 K. 

F i g u r e  6 - 2 8  Scope  P o w e r  and  C o n t r o l  A s s e m b l y  
( FM/AM-  1200A)  
( S h e e t  3 o f  3 )  
( 0 0 0 0 - 5 1 1 0 - 3 0 0 - D 2 )  
( 0 0 0 0 - 5 5 1 0 - 2 0 0 - D l )  



I 

BOTTOM V lEW 

I K R I Z M A L  SWEEP 
SELECTOR POSITION 

NOTE: MEASUREMENT WAS TAKEN WITH AN INPUT AT THE 
ANTENNA OF 150.2 MHz 8 -50  dEm USING AN X I 0  
PROBE. FM/AM-12OOS/A SETTING I S  1 MHz/DIV. 

I - - - - - - - - - - - - - - - - - - - - - - - - - - -  

SCOPE 

L I 3  
22 R 3 7  

1 0 0  
a - a - 

C14 C R t 7  C I O  

- - (SOURCE I - (SOURCE) - - - - 
- - 

' PC BD 4SSV ? O ! O - 5 1 3 0 - 6 0 0  ' 
ANAL"LER LOG 

L - - - - - - - - L - - - - - - - - - .. 
MECH l S S Y  7W5-5142-700 - - -- - 

A n a l y z e r  L o g  Amp1 i f i e r  P C  B o a r d  ( ~ e v  C )  



NOTES: 

1. ALL REFERENCE NUMBERS CARRY ASSIGNED 
DESIGNATOR SERIES. M I S  SCHEMATIC 
CARRIES SERIES 8 0 0  (E.G., R I  I S  
RBOl).  

ALL RESISTORS ARE 1/4 W, 51 TOLERANCE 
UNLESS OTHERWISE NOTED. ?RECISION 
RESISTORS ( I $ )  ARE DESIGNATED BY AN 
ASTER I SK (*). 

ALL RESISTANCE I S  EXPRESSED I N  OHMS 
UNLESS OTHERWISE NOTED. 

NOT USED 

R21 I S  SELECT AT TEST (SAT). NOMINAL 
I S  1.8 K. RANGE I S  1.0 K TO 3.3 K. 

ALL CAPACITANCE I S  EXPRESSED I N  
MICROFARADS UNLESS OTHERWISE NOTED. 

ALL INDUCTANCE I S  EXPRESSED I N  
MICROHENRYS UNLESS OTHERWISE NOTED. 

F i g u r e  6 - 2 9  A n a l y z e r  L o g  Amp1 i f i e r  M o d u l  e 
( FM/AM- 1 2 0 0 s )  
( 0 0 0 0 - 5 1 1 0 - 6 0 0 - C )  



Scope  Power  PC B o a r d  ( R e v  E - 2 )  

Scope C o n t r o l  P C  B o a r d  ( R e v  6 - 3 )  





R 5202% 
ZOK 

HORl2  POS\  



1 PCB ~ S S ' Y  7010-5130-200 

F i g u r e  6 - 3 0  Scope Power a n d  C o n t r o l  Assembly  
( F M / A M -  1200  S )  
( S h e e t  2  o f  3) 
( 0 0 0 0 - 5 1 1 0 - 3 0 0 - D 2 )  
( 0 0 0 0 - 5 1 1 0 - 2 0 0 - 6 1 )  



I I RIO 
4 70 I 

SCOPE PWR SUPPLY 
P C B  1 7 0 0 - 5 1 2 0 - 3 0 0  

1 3 0 0 1  7 
PC8 ASS'Y 1 0 1 0 - 5 1 3 0 - 3 0 0  r---- I 

G E O ~ + I O O v  

BLANKING - 



STAM) ARDS: 

1. ALL REFERENCE NUMBERS CARRY PA ASSIGNED 
DESIGNATOR SERI ES. MI S SCHEMATIC 
CARRIES SERIES: 

A. 200, 9 0 0  (SCOPE COKTROL PC BOARD). 
9. 3 0 0  (SCOPE POWER SLPPLY PC BOARD). 
C. 5200 (MECHANICAL ASSY). 
D. (E.G., R l  I S  R201, ETC.) 

2. ALL RESI STORS ARE 1/4 W, 5% TOLERANCE 
UNLESS OTHERW l SE NOTED. 

3. ALL RESISTANCE I S  EXPRESSED I N  OHMS 
UNLESS OTHERW l SE NOTED. 

4. ALL CAPACITANCE I S  EXPRESSED I N  M I C R S  
FARADS UNLESS OTHERWISE NOTED. 

5. ALL INDUCTANCE I S  EXPRESSED I N  MICRO- 
HENRYS UNLESS OTHERWISE NOTED. 

NOTES: (SCOPE CONTROL PC BOARD) 

R76 I S SELECTED AT TEST (SAT). NOM I NAL 
DIS 1 K. RANGE I S  80(n to 1.2 K. 

PRIOR TO S/N 4256: 
DR4 WAS lOK, 5 %  

R46 WAS 2 . 7 ~  
R47 WAS 1K 

D R45 WAS 8 2 0  OHM PRIOR TO S/N 4003. 

R905 WAS AODED AT S/N 4 2 5 6  CHANGED FROM 
1.74K AT S / N  4424. 

w ~ 3 5  WAS AODED AT S/N 3838. 

R31 I S  SELECT AT TEST (SAT). NOMINAL 
RANGE I S  4 7  TO 2 0 0  OHMS. 

NOTES: (SCOPE POWER) 

PRIOR TO S/N 4 2 7 9  C R l l  WAS R3, 22K. 
pR26 WAS CRlO, IN4148. 

F i g u r e  6 - 3 0  S c o p e  P o w e r  a n d  C o n t r o l  A s s e m b l y  
( F M / A M -  1 2 0 0 s )  
( S h e e t  3 o f  3 )  
( 0 0 0 0 - 5 1 1 0 - 3 0 0 - ~ 2 )  
( 0 0 0 0 - 5 1 1 0 - 2 0 0 - 6 1 )  



S 19 S 2 0  S21 522 I S23  S2 4 

~ 1 ~ 1 ~ ~ ~ ~ ~  S13 S14 S15 S16 S17 S18 

I I I I 1 Dl 
S 7  S8 S 9  St0 SII  S12 

"mmmpJmm 0 
a S I 5 2  S 3  S 5  S 6  

S4 1 

K e y b o a r d  P C  B o a r d  ( R e v  A - 5 )  



NOTES: 

1. ALL REFERENCE NUWERS CARRY AN 
ASSIGNED DESIGNATOR SERIES. THl S 
SCHEMATIC CARRIES SERIES 1300 (E.G., 

F i g u r e  6 - 3 1  K e y b o a r d  Assernbl  y 
( 0 0 0 - 5 1 1 1 - 1 0 0 - A 1 )  





F i g u r e  6-32 D i s p l a y  P C  B o a r d  A s s e m b l y  
(0000-5111-200-E2) 





1104 
3THER BOARD 

E 6 - 3 1  --- - - - - - - - - - - - - - - - 

T = +12v 
l z v €  2 E 6 - 3 2  

L 

1 - +5v 

a I I I R I  M I  
P / O  P I 1 0 4  - - 3 0  I K , I %  

M E T E R  3 8  
L E6-38 & w 1 E 6 - 3 9  - 

M 2  

METER 3 7  
E6d7 C 1 E 6 - 3  

I 
- . 3 + S V O I I  VAR GEN 

m 
> N R E C  i l  

E6-11 _ 
I 

I 
A - ... 5 VAR GEN 

- DP,:, - SQUELCH I 
L16HT I - 

R 7  

A E 6 - 9  - 
VOLUME - 

9 FROM VOL 

- 
E6-L7 1 1 - 0  

i r  SINE 2 7  2 5  M O D  F I X E D  TONE 
E 6 - 2 5  

I 
2 9  SPKR FIXED TONE 

1 E 6 - 2 3  
t TONE 2 6 - 2 3  M O D  V4R TONE 

DPDT 1 E 6 - 2 8  - 
2 8 SPUR VAR TONE 

c 
E 6 - I 2  - - - 1 E 6 - I 0  

12 MODE "A" 

C R 3  
- 1 0  MODE " 0 "  

IN4148 

[ DUP GEN 

- a 

T - " "-' . 
8 F R E O  2" - - - - I - 4 F R E Q ' B "  

C - - 6 F P E O  "C" 
C R 9  CRlO C R l l  CR12 R 6  

iN4148 ~ E I N ~ W B  l l l ~ 4 1 4 8  ~ h l N 4 1 4 8  4 7K 

I 
I 

A 
E 6 - 2  

CR13 
2 F a E Q  "0"  

I N 4 1 4 8  ,! E 6 - 1 9  
1 9  S K H 1  SW 

I ~ 6 - 2 n  
" 

A M  NAR 
2 4  b M  SW 

a -, 
E 6 - 2 1  

2 1  6 K H I  SW 

- a  
F M  NAR a E 6 - 2 2  - 
F M  M I D  - E 6 - I 5  

2 2  5 5 8  SW 

+ 5 V  F M  WIDE 1 ,: E 6 ~ 1 7  
1 5  2 0 0 K H z  S W  - 

t I 
CR17 

., 1 7  FM W I D E  

u lN4148 

E 6 - I 6  , 1 6  MOD "A" 

I € 6 - 1 8  
2 0  HOD"B"  

E6-,4 
1 6  M O D " C "  - 1 4  M O D " 0 "  

L 

60 K * 2  RN I 

98 847 TEST 4.7K 

S I G  " 
DIST 

0- 1 2  SINAO 

I - 

-- - 
FUNCTION SWITCP 1 3 7 3 0 1  

4 
L C 8  1 7 0 0 - 5 5 2 0 - 7 0 0  
I P C B  l S S Y  7 0 1 0 - 5 5 3 0 - 7 0 0  I 

NOTES: 

1. ALL REFERENCE NUMBERS CARRY ASS1 GNED 
DESIGNATOR SERIES. M I S  SCHEMATIC 
CARRIES SERIES 3700 (E.G., R I  I S  
R3701). 

2. ALL RESISTORS ARE 1/4 W, 55 TOLERANCE 
UNLESS OTHERWISE NOTED. 

3. ALL RESISTANCE I S  EXPRESSED I N  OHMS 
UNLESS OTHERW l SE NOTED. 

F i g u r e  6-33 F u n c t i o n  S w i t c h  P C  B o a r d  A s s e m b l y  
(0000-5510-700-B2) 



-- 

TOP VIEW 

BOTTOM V l E W 

M i x e r  N u 1  1 P C  B o a r d  ( R e v  A - 1 )  

NOTE: MEASUREMENTS WERE TAKEN I N  
GEN MODE AT A FREWENCY OF 
150.2 MHz. 



NOTES: 

1 .  ALL REFERENCE NUt43ERS CARRY ASSIGNED 
DESIGNATOR SERIES. M I S  SCHEMATIC 
CARRIES SERIES: 9 3 0 0  AND 9 4 0 0  (E.G., 
J 1  I S  J9301) .  

2.  ALL RESl STORS ARE 1/8 W, 51 TOLERANCE 
UNLESS OTHERWISE NOTED. 

3. ALL RESl STANCE I S  EXPRESSED I N  OHMS 
UNLESS OTHERW l SE NOTED. 

F i g u r e  6 - 3 4  M i x e r  Nu1 1 A s s e m b l y  
( 0 0 0 0 - 5 0 1 6 - 6 0 0 - A )  



NOTES: 

1. ALL REFERENCE NUMBERS CARRY ASSIGNED 
DESIGNATOR SERIES. M I S  SCHEMATIC 
CARRIES SERIES 9000  (E.G., R1 I S  
R9001). 

L3 I S  FORMED FROM LEAD C8, CUT T0.2" 
LENGTH. 

3. ALL RESl STORS ARE 1/4 W, 5% TOLERANCE 
UNLESS OTHERWISE NOTED. 

4. ALL RESISTANCE I S  EXPRESSED I N  OHMS 
UNLESS OTHERWISE NOTED. 

5. ALL CAPACITANCE I S  EXPRESSED I N  
MICROFARADS UNLESS OTHERWISE NOTED. 

6. ALL INDUCTANCE 19 EXPRESSED I N  
MICROHENRYS UNLESS OTHERWISE NOTED. 

G e n e r a t e  A m p l i f i e r  P C  B o a r d  ( R e v  A - 1 )  







GENERAL 

The purpose o f  t h i s  I l l u s t r a t e d  P a r t s  Ca ta log  i s  f o r  i d e n t i f i c a t i o n ,  r e q u i s i t i o n  and issuance o f  
replacement p a r t s  f o r  t h e  FMIAM-1200s and FMIAM-1200A Comnunicat ion  S e r v i c e  M o n i t o r .  Pa r t s  l i s t e d  i n  
t h i s  c a t a l o g  meet c r i t i c a l  equipment d e s i g n  s p e c i f i c a t i o n  requ i remen ts .  Fo r  p a r t s  replacement,  use 
o n l y  p a r t s  s p e c i f i e d  by t h i s  c a t a l o g .  

Any d i f f e r e n c e s  between t h e  FM/AM-1200s and FM/AM-1200A w i l l  b e  denoted by  t h e  e f f e c t i v i t y  column. I f  
no re fe rence  i s  made t o  e i t h e r  t h e  FMIAM-1200s o r  FM/AM-1200A, t h e n  i t  s h o u l d  be assumed as a p p l i c a b l e  
t o  both.  

A p p l i c a b l e  b e g i n n i n g  s e r i a l  numbers a r e  as f o l l o w s :  

MODEL SERIAL NUMBER 

T h i s  ca ta log prov ides a  breakdown o f  each assembly t o  t h e  component l e v e l ,  w h i l e  u s i n g  a  bas i c  inden- 
t u r e  system t o  i d e n t i f y  b o t h  subassembly and n e x t  h i g h e r  assembly components, as w e l l  as a t t ach ing  
hardware. A sample p a r t s  l i s t  page be low i l l u s t r a t e s  t h i s  system. 

FIG- 
ITEM NO REF OES PART NO 1 2 3 4 5 6 7  DESCRIPTION FSCM EFF IlTY 

REF 
1 

REAR PANEL ASSEMBLY SEE F I G  1 3  FOR NHA 
L I N E  SUPPLY PC BOARD ASSEMBLY 

ATTACHING PARTS 

7 0 0 5 - 5 5 4 0 - 3 0 0  
SEE F I G  5 2  

SCREW ( 6 - 3 2  X 3 1 4  PPHM) 
NUT ( 6 - 3 2 )  
WASHER, LOCK ( 1 6  I N T  TOOTH LOCKWASH) 
SCREW ( 6 - 3 2  X 1 1 2  PPHM) 
BAR, MTG 
---*--- 
COVER, L I N E  SUPPLY 

ATTACHING PARTS 
SCREW ( 4 - 4 0  X 1 1 4  PPHM) 
---*--- 
TRANSISTOR ( J A N 2 N 6 1 0 1 )  

ATTACHING PARTS 
SCREW ( 4 - 4 0  X 3 1 8  SPHM) 
NUT ( 4 - 4 0 )  
WASHER. LOCK ( 8 4  INT TOOTH LOCKWASH) 
INSULATOR ( D F 1 0 3 8 )  
---*--- 
WIRE HARNESS ASSY, REAR PANEL 

CONNECTOR, WAFER ( 2 2 - 0 1 - 2 1 0 1 )  
CONTACT, CONN 2 2 - 3 0  GA ( 0 8 - 5 6 - 0 1 1 0 )  
KEY, P O L A R I Z I N G  CONN ( 1 5 - 0 4 - 9 2 0 9 )  
CONNECTOR, WAFER ( 2 2 - 0 1 - 2 1 0 1 )  
WIRE, 7 5  2 0  GA 
WIRE. 7 5  2 2  GA 
TY-RAP 4 "  
TUBING 5 / 1 6  CLR 

OUTPUT AMP ASSEMBLY 
ATTACHING PARTS 

SCREW ( 6 - 3 2  X 7 / 1 6  PPHM) 
WASHER, LOCK ( 1 6  I N T  TOOTH LOCKWASH) 
---*--- 

2 1 2 7 - 9 9 0 0 - 1 0 0  
P 1 7 0 1  2 1 1 5 - 0 0 0 0 - 0 1 3  

SEE F I G  1 
SEE F I G  1 
SEE F I G  1 
SEE F I G  1 
SEE F I G  5 3  

SEE F I G  5 5  POWER SUPPLY ASSEMBLY 
ATTACHING PARTS 

SCREW ( 6 - 3 2  X 7 / 1 6  PPHM) 
WASHER, LOCK ( $ 6  I N T  TOOTH LOCKWASH) 
---*--- 
CABLE ASSY, RS232  

ATTACH1 NG PARTS 
SCREW, S P E C I A L  4 - 4 0  ( 7 6 - 0 0 1 3 - 1 )  
WASHER, LOCK ( 8 4  I N T  TOOTH LOCKWASH) 
---*--- 



HOW TO USE 
This  c a t a l o g  i s  compi led  o f  two i n d i c e s  t o  a i d  t h e  use r  i n  l o c a t i n g  p a r t s .  

N U M E R I C A L  I N D E X  
To l o c a t e  t he  i l l u s t r a t i o n  f o r  a  p a r t  i f  t h e  p a r t  number i s  known, r e f e r  t o  t h e  Numerical  I ndex  
and f i n d  the  p a r t  number. T u r n  t o  t h e  P a r t s  L i s t  and f i n d  t h e  f i r s t  f i g u r e  and i t e m  number i n d i -  
ca ted  i n  the  Numer ica l  I n d e x  f o r  t h a t  p a r t .  I f  t h i s  f i g u r e  shows t h e  p a r t  i n  a  s e c t i o n  o r  module 
o the r  than the one d e s i r e d ,  r e f e r  t o  t h e  o t h e r  f i g u r e  numbers l i s t e d  i n  t h e  Numerical Index. 

CROSS REFERENCE I N D E X  

To l o c a t e  a  p a r t  number i f  t h e  assembly  i n  wh i ch  t h e  p a r t  i s  used i s  known, r e f e r  t o  the  Cross 
Reference Index t o  i d e n t i f y  t h e  f i g u r e  number and page number o f  t h e  i l l u s t r a t i o n  t h a t  w i l l  show 
the  breakdown o f  t h e  assembly.  L o c a t e  t h e  p a r t  and i t s  i t e m  number on t h e  i l l u s t r a t i o n  and f i n d  
t he  app l i cab le  i t e m  number on t h e  p a r t s  l i s t  t o  d e t e r m i n e  i t s  p a r t  number and d e s c r i p t i o n .  

ASSEMBLY VS S U B A S S E M B L Y  
The f i r s t  l i n e  o f  t e x t  under  i n d e n t u r e  1 o f  t h e  page head ing  i s  t h e  assembly  be ing  broken down i n  t h e  
des ignated f i g u r e .  Any i t e m  l i s t e d  under  i n d e n t u r e  2  i s  a  sub-assembly  o r  component o f  t h e  p reced ing  
i t e m  l i s t e d  under i n d e n t u r e  1. Any i t e m  l i s t e d  under  i n d e n t u r e  3 i s  a  subassembly o r  component o f  t h e  
preced ing subassembly l i s t e d  under  i n d e n t u r e  2  and so on. 

A T T A C H I N G  HARDWARE 
A l l  a t t a c h i n g  hardware f o r  a  p a r t i c u l a r  p a r t  i s  l i s t e d  under  t h e  " A t t a c h i n g  P a r t s "  design'at ion,  wh ich  
i n  t u r n  appears d i r e c t l y  be low t h e  n a r e n t  p a r t .  The l a s t  i t e m  mak ing  up t h e  a t t a c h i n g  p a r t s  group 
precedes the symbol "---*---" . 

The q u a n t i t y  l i s t e d  f o r  t h e  a t t a c h i n g  p a r t s  i s  t h e  
q u a n t i t y  r e q u i r e d  t o  a t t a c h  o n l y  one o f  t h e  p a r e n t  p a r t s .  

When a  parent p a r t  i s  s u p p l i e d  w i t h  any o r  a l l  o f  i t s  moun t i ng  hareware,  t h e  d e s i g n a t i o n  "INCL MTG 
HARDWARE" w i l l  be 1  i s t e d  a d j a c e n t  t o  t h e  p a r e n t  p a r t .  Any a d d i t i o n a l  a t t a c h i n g  hardware r e q u i r e d  
beyond the  suppl i e d  moun t i ng  hardware,  wi 11 be 1  i s t e d  sepa ra te1  y  be1 ow t h e  pa ren t  p a r t .  

PROCEDURE FOR O R D E R I N G  P A R T S  

When o r d e r i n g  p a r t s ,  t h e  model and s e r i a l  number o f  you r  s e t  must  accompany p a r t s  order .  The p a r t s  
o rde r  i t s e l f  must c o n t a i n  t h e  IFR p a r t  number and d e s c r i p t i o n  o f  t h e  p a r t ( s )  b e i n g  ordered. DO NOT 
o rde r  p a r t s  by i t e m  numbers o r  r e f e r e n c e  d e s i g n a t o r s ;  t h e s e  numbers a r e  p rov ided  as a  convenience t o  
user  fo r  c o r r e l a t i n g  p a r t s  between t h e  i l l u s t r a t i o n s  and t h e  p a r t s  l i s t s .  

im 
The P a r t s  L i s t s  i n d i c a t e  f u l l  r e f e r e n c e  d e s i g n a t o r  s e r i e s  
(e.g., R1201); t h e  i l l u s t r a t i o n s  i n d i c a t e  o n l y  a b b r e v i a t e d  
r e f e r e n c e  d e s i  g n a t o r s  (e.g., R1) . 

D i r e c t  a l l  p a r t s  o r d e r s  t o :  

Customer S e r v i c e  
IFR Systems, I n c .  
10200 West York S t r e e t  
W i c h i t a ,  Kansas 67215 U.S.A. 
TEL (316 )  522-4981/TWX: 910-741-6952 

7 - i i i / 7 - i v  B lank  
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MANUFACTURER IDENTIFICATION I 

UNKOOl Berg E l e c t r o n i c s  
30303 Aurora Rd. 
Cleveland, OH 44139 

UNKOO2 Braemar 
11950 1 2 t h  Ave. 
S. B u r n s v i l l e ,  MN 55337 

UNK003 Lambda 
M a i l  S top  244 
6950 Winchester  
D a l l a s ,  TX 75231 

UNK004 L i t t l e  Fuse 
800 East N.W. Hwy. 
Des P l a i n s ,  I L  60016 

UNK005 Lowen 
1500 N. H a l s t e a d  
Hutch inson,  KS 67501 

UNK006 Na t i ona l  T rans fo rmer  
100 S. Minnesota  
Cape G i ra rdeau ,  MO 63701 

UNK007 Radio, I n c .  
2930 E. H a r r y  
W i c h i t a ,  KS 67211 

UNK008 Royal V i s t a  P l a s t i c s ,  I n c .  
12528 E. 6 0 t h  St., South  
P.O. Box 45651 
Tulsa,  OK 74145 

UNK009 SGS-Ates Semi c o n d u c t o r  
1000 E. B e l l  Rd. 
Phoenix, AZ 85022 

UNKOlO Stancor P roduc ts  
131 Godf rey  S t .  
Logansport ,  I N  46947 

UNKOll Toko America, I n c .  
5520 W. Touhy Ave. 
Skokie,  I L  60077 

UNK012 VRN I n t e r n a t i o n a l  
P.O. Box 44000 
St.  Pe te rsbu rg ,  FL 33743 

UNK013 E l e c t r o n i c s  Dev i ces ,  I n c .  
21  Gray Oaks 
Yonkers, NY 10710 

UNK014 Rodeste in  
C / O  Del  t r o n  
416 N.E. 6 8 t h  
Gladstone, MO 64118 

UNK015 Midwest  Fasteners  
2238 S. Mead 
W i c h i t a ,  KS 67211 

UNK016 P i l g r i m  Screw 
P.O. Box 5544 
A r l i n g t o n ,  TX 76011 

UNK017 AJB 
Japan Branch 
Sugaya Bldg., 2nd F loo r  
703 Yon Bancho 
Chiyoda-Ku, Tokyo 102, JAPAN 

UNK018 Hun te  W i l d e  
2835 Overpass Rd. 
Tampa, FL 33619 

UNK019 A l l  M e t a l  
519 W. Wrightwood Ave. 
E l m h u r s t ,  I L  60126 

UNK020 J. S. Termina l  
1380 Brumnel Ave. 
E l k  Grove V i l l a g e ,  I L  60007 

UNK021 F i n n i g a n  E l e c t r o n i c s  
P.O. Box 1082 
S t .  Cha r l es ,  MO 63303 

UNK022 S. P. America 
1 1 8 1  N. 4 t h  St .  
San Jose, CA 95112 

UNK023 W i n f r e d  M. Berg, Inc .  
499 Ocean Ave., East 
Rockaway, NY 11518 

UNK024 Cord Corp. 
177 Can t i agu  Rock Rd. 
Westbury,  NY 11590 

UNK025 O s c i l l a t e k  Corp. 
620 N. Lindenwood D r i v e  
O l a t h e ,  KS 66062 

UNK026 Midwest  A i r c r a f t  Supply 
2234 S. Mead 
W i c h i t a ,  KS 67211 

UNK027 A t l a n t i c  I n d i a  Rubber Co. 
571 W. Po l k  St.  
Ch icago,  I L  60607 

00443 Wave l i ne  I n c .  
160  P a s s a i c  
P.O. Box 718 
West C a l d w e l l ,  NJ 07706 
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MANUFACTURER 

00629 EBY Sales Co., I n c .  o f  New York 
148-05 Archer  Avenue 
Jamaica, NY 11435 

00779 Pmp, Inc .  
P.O. Box 3608 
Harr isburg ,  PA 17105 

01295 Texas Ins t rumen ts ,  I nc .  
Semiconductor Group 
13500 N. C e n t r a l  Expressway 
2.0. Box 225012, M/S 49 
Da l l as ,  TX 75265 

02111 Spec t ro l  E l e c t r o n i c s  Corp. 
Sub o f  C a r r i e r  Corp. 
17070 E. Gala Ave. 
P.O. Box 1220 
C i t y  o f  I n d u s t r y ,  CA 91749 

02289 Hi -G Co. 
Sub o f  N y t r o n i c s ,  I n c .  
101 Locust  St .  
Ha r t f o rd ,  CT 06114 

02735 RCA Corp. 
S o l i d  S t a t e  D i v i s i o n  
Route 202 
Somervi l  l e ,  NJ 08876 

03508 General E l e c t r i c  Co. 
Semiconductor P roduc ts  Dept.  
W. Genesse St .  
Auburn, NY 10321 

03911 C l  a i r e x  E l e c t r o n i c s  
Div. o f  C l a i r e x  Corp. 
560 S. T h i r d  Ave. 
Mt. Vernon, NY 10050 

04423 Te lon ic  Berke ley ,  I n c .  
2825 Laguna Canyon Rd. 
P.O. Box 277 
Laguna Beach, CA 92652 

04713 Motorola,  Inc .  
Semiconductor P roduc ts  Sec to r  
5005 E. McDowell Rd. 
Phoenix, AZ 85008 

05245 Corcom, Inc .  
1600 Winchester Rd. 
L i b e r t y v i l l e ,  I L  60048 

05254 Coast Magnet ics 
Coast C o i l  D i v i s i o n  
5333 W. Washington B l v d .  
Los Angeles, . CA 90016 

IDENTIFICATION L 

05791 Lyn-Tron, I n c .  
3150 Damon Way 
Burbank, CA 91505 

06518 Regency E l e c t r o n i c s  
7707 Records St .  
I n d i a n a p o l i s ,  I N  46226 

06776 Robinson Nugent,  I nc .  
800 E. 8 t h  S t .  
P.O. Box 1208 
New Albany, I N  47150 

06915 Richo P l a s t i c  Co. 
5825 N. T r i p p  Ave. 
Chicago, I L  60646 

07109 Oakt ron I n d u s t r i e s ,  I n c .  
704 3 0 t h  S t r e e t  
Monroe, W I  53566 

09353 C and K Components, I n c .  
15 R i v e r d a l e  Ave. 
Newton, MA 02158 

09922 Burndy Corp. 
R i cha rd  Ave. 
Norwal k, CT 06856 

12020 Ovena i re  
D i v .  o f  E l e c t r o n i c  Technologies,  Inc .  
706 F o r r e s t  S t .  
P.O. Box 1528 
C h a r l o t t e s v i l l e ,  VA 22901 

12467 F a i r c h i l d  Camera and Ins t rumen t  Corp. 
F a i r c h i l d  I n d u s t r i a l  Products D i v i s i o n  
Sub. o f  Schlumberger L td .  
75 M a l l  D r i v e  
Commack, NY 11725 

12515 Te l  edyne Thermat i  c s  
A Te ledyne Inc., Co. 
Hwy. 301 S. 
P.O. Box 909 
Elm C i t y ,  NC 27822 

12598 RLC E l e c t r o n i c s ,  I nc .  
83 Rad io  C i r c l e  
Mt. K i sco ,  NY 10549 

12697 C l a r o s t a t  Mfg. Co., I n c .  
Lower Washington St .  
Dover,  NH 03820 

12969 U n i t r o d e  Corp. 
580 P leasan t  S t .  
Watertown, MA 02172 
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MANUFACTURER IDENTIFICATION 

13013 Thermal loy Co., I n c .  
2021 W. V a l l e y  View Lane 
P.O. Box 810839 
Dal las ,  TX 75381 

13499 Rockwell I n t .  Corp. 
Commercial E l e c t r o n i c s  O p e r a t i o n s  
400 C o l l i n s  Rd., N.E. 
Cedar Rapids, I A  52498 

13556 TRW C y l i n d r i c a l  Connector  
D i v i s i o n  o f  TRW, I n c .  
8821 Science Cen te r  D r i v e  
Minneapo l is ,  MN 55428 

13664 Workman E l e c t r o n i c  P roduc ts ,  I n c .  
75 Packinghouse Rd. 
P.O. Box 3828 
Sarasota,  FL 33578 

13848 Johnson EF Co. 
Comco/Communications Co. D i v i s i o n  
7811 Cora l  Way, S u i t e  106 
Miami, FL 33155 

14482 Watkins-Johnson Co. 
3333 H i l l v i e w  Ave. 
Palo A1 t o ,  CA 94304 

14655 Corne l l -Dub i l  i e r  E l e c t r o n i c s  
D i v i s i o n  o f  Fede ra l  P a c i f i c  E l e c t r i c  Co. 
Gov' t. Con t rac t s  Dept.  
150 Ave. L 
Newark, NJ 07101 

15542 M i n i - C i r c u i  t s  L a b o r a t o r y  
D i v i s i o n  o f  S c i e n t i f i c  Components Corp. 
2625 E. 1 4 t h  St .  
Brook lyn ,  NY 11235 

15819 S i n c l a i r  & Rush, I n c .  
6916 S. Broadway 
St.  Lou is ,  MO 63111 

15912 T and B/Ans ley  Corp. 
Sub. o f  Thomas and B e t t s  Corp. 
4371 Val l e y  B l v d .  
Los Angeles, CA 90031 

16237 Connector Corp. 
6025 N. Keystone Ave. 
Chicago, I L  60646 

16299 Corning Glass Works 
3900 E l e c t r o n i c s  D r i v e  
Ra le igh,  NC 27604 

16327 Dayton E l e c t r i c  Mfg. Co. 
5959 W. Howard St. 
Ch icago,  I L  60648 

16339 Photo  Chemical Products o f  
C a l i f o r n i a ,  Inc .  
18031 Susana Rd. 
Rancho Dominguez, CA 90221 

16733 Cab1 ewave Systems, I nc .  
60 &lodge Ave. 
N o r t h  Haven, CT 06473 

17856 S i l i c o n i x ,  Inc .  
2201 Laure lwood Rd. 
San ta  C l a r a ,  CA 95054 

18324 S i g n e t i c s  Corp. 
M i l i t a r y  Products D i v i s i o n  
4130 S. Market  Cour t  
Sacramento,  CA 95834 

18677 Scanbe Mfg. Co. 
D i v i s i o n  o f  Zero Corp. 
3445 F l e t c h e r  Ave. 
E l  Monte, CA 91731 

19505 A p p l i e d  Eng inee r i ng  Products 
1475 Whal l  ey Ave. 
P.O. Box A-D 
New Haven, CT 06525 

19647 Caddock E l e c t r o n i c s ,  Inc .  
1717 Chicago Ave. 
R i v e r s i d e ,  CA 92507 

20932 I l l i n o i s  Too l  Works, Inc .  
Emcon D i v i s i o n  
11620 S o r r e n t o  V a l l e y  Rd. 
P.O. Box 81542 
San Diego,  CA 92121 

21604 Buckeye Stamping Co. 
555 Mar ion  Rd. 
Columbus, OH 43207 

21847 TRW Microwave, I nc .  
Sub. o f  TRW, Inc .  
825 S t e w a r t  Dr. 
Sunnyva le ,  CA 94086 

23042 Texscan Ins t rumen ts  
D i v i s i o n  o f  Texscan Corp. 
3169 N. Shadeland Ave. 
I n d i a n a p o l i s ,  I N  46226 

23880 S t a n f o r d  A p p l i e d  Eng ineer ing ,  I n c .  
340 M a r t i n  Ave. 
Santa  C l a r a ,  CA 95050 



MANUFACTURER IDENTIFICATION - 

23936 Pamotor Division 
William J. Purdy Co. 
770 Airport Bl vd. 
Burli ngame, CA 94010 

24444 General Semiconductor I n d u s t r i e s ,  Inc. 
Sub. of Square D Co. 
2001 W. 10th PI. 
P.O. Box 3078 
Tempe, AZ 85281 

24539 Avantek, Inc. 
3175 Bowers Ave. 
Santa Clara,  C A  95051 

25146 Wichita Wire Products Co., Inc. 
630 Pennsylvania 
P.O. Box 670 
Wichita, KS 67201 

25706 Daburn Elec t ron ics  and Cable Corp. 
70 Oak St .  
Norwood, NJ 07648 

26806 American Ze t t l  e r  , Inc.  
16881 Hale Ave. 
I rvine,  C A  92714 

27014 National Semiconductor Corp. 
2900 Semi conductor Dr. 
Santa Clara,  CA 95051 

27264 Molex, Inc. 
2222 Wellington Court 
L is le ,  IL 60532 

27735 F-Dyne Elec t ron ics  
449 Howard Ave. 
Bridgeport , CT 06605 

29454 Johanson Die1 e c t r i c s ,  Inc. 
2210 Screenland Dr. 
P.O. Box 6465 
Burbank, C A  91505 

29990 American Technical Ceramics (AMT) 
One Norden Lane 
Huntington S t a t i o n ,  N Y  11746 

31223 Micro P l a s t i c s ,  Inc. 
20821 Dearborn S t .  
Chatsworth, CA 91311 

31433 Union Carbide Corp. 
Electronics Division 
Hwy. 276, S.E. 
P.O. Box 5928 
Greenvill e, SC 29606 

32039 Zeus I n d u s t r i a l  Products ,  Inc. 
F t .  Thomspon S t .  
P.O. Box 298 
Rar i tan ,  NJ 08869 

32252 Olektron Corp. 
61 Sut ton Rd. 
Webster, MA 01570 

32293 I n t e r s i l  , Inc. 
Sub. of  General E l e c t r i c  Co. 
10710 N. Tantau Ave. 
Cupert ino,  CA 95014 

32694 TRW Optoe lec t ron ics  
Sub. o f  TRW, Inc. 
1225 Tappan C i r c l e  
Car ro l l  ton ,  TX 75006 

33005 Jewel1 E l e c t r o n i c  Instruments 
Grenier Field 
P.O. Box 4038 
Manchester, N H  03108 

33095 Spectrum Control ,  Inc. 
2185 W. Eighth S t .  
E r i e ,  P A  16505 

33096 Colorado Crystal  Corp. 
2303 W .  8 t h  S t .  
Loveland, CO 80537 

33297 NEC E l e c t r o n i c s  USA, Inc. 
E l e c t r o n i c  Arrays Div. 
550 E. Middlef ield Rd. 
Mountain View, C A  94043 

33497 Precis ion Winding, Inc. 
109 S. Knight S t .  
Wichita, KS 67213 

34335 Advanced Micro Devices 
901 Thompson PI. 
Sunnyvale, CA 94086 

34639 I n t e l  Carp. 
3065 Bowers Corp. 
Santa Cla ra ,  CA 95051 

34848 Hartwell Spec ia l  Products 
950 S. R i t c h f i e l d  Rd. 
P l a c e n t i a ,  CA 92670 

36665 Mite1 Corp. 
350 Leggett Dr. 
P.O. Box 13089 
Kanata, Ontar io CANADA K2KlX3 



MANUFACTURER 

44655 Ohmite Mfg. Co. 
3601 W. Howard S t .  
Skokie,  I L  60076 

50101 Frequency Sources, I n c .  
GHZ D i v i s i o n ,  Sub. o f  L o r a l  Corp. 
16 Map1 e Rd. 
South Chelmsford,  MA 01824 

50157 Midwest Components, I n c .  
1981 P o r t  City B l vd .  
P.O. Box 787 
Muskegon, MI 49443 

51167 Ar ies  E l e c t r o n i c s ,  I n c .  
62 Trenton Ave. 
P.O. Box 130 
Frenchtown , NJ 08825 

51190 IFR, Inc .  
Sub. o f  Regency E l e c t r o n i c s  
10200 W. York 
Wich i ta ,  KS 67215 

51640 Analog Devices,  I n c .  
M i c r o e l e c t r o n i c s  D i v i s i o n  
829 Woburn St .  
Wi lmington, MA 01887 

51705 ICOIRal l  y 
2575 E. Bayshore Rd. 
P.O. Box 10104 
Pa lo  A1 to ,  CA 94303 

52318 Rubicon Co. 
P h i l a d e l p h i a ,  PA 

52648 Plessey Semiconductors  
1641 Ka i se r  Ave. 
I r v i n e ,  CA 92714 

52769 Sprague-Goodman E l e c t r o n i c s ,  I n c .  
134 Ful t o n  Ave. 
Gard,en City Park,  NY 11040 

52865 Fastener Sa les  Co. 
3228 C o l l  i n s w o r t h  
F o r t h  Worth, TX 76107 

53217 Techn ica l  Wi re  P roduc ts ,  I n c .  
DBA Teckn i t ,  I nc .  
320 N. Nopal S t .  
Santa Barbara,  CA 93103 

53421 Tyton Corp. 
7930 N. Faul  kne r  Rd. 
P.O. Box 23055 
Milwaukee, W I  53223 

IDENTIFICATION 

54236 Ann A r b o r  Termina ls ,  Inc .  
6175 Jackson Rd. 
Ann A r b o r ,  MI 48103 

54453 S u l l i n s  E l e c t r o n i c s  Corp. 
801  E. M i s s i o n  Rd. 
P.O. Box 757 
San Marcos, CA 92069 

54893 Hew1 e t t - P a c k a r d  Co. 
Microwave Semiconductor D i v i s i o n  
350 W. T r i m b l e  Rd. 
San Jose, CA 95131 

54962 K-W Mfg. Co. 
919 E i g h t h  St .  
Prague, OK 74864 

54987 Eaton Corp. 
Microwave P roduc t  D i v i s i o n  
Semiconductor  Devices 
935 B e n i c i a  Ave. 
Sunnyva le ,  CA 94086 

54988 Add ing ton  Labo ra to r i es ,  Inc .  
Cab1 e and Connector D i v i s i o n  
680 W. Maude Ave. 

55322 Samtec, I nc .  
810 P rog ress  B lvd .  
P.O. Box 1147 
New A1 bany, I N  47150 

55442 Opto 22 
15461 S p r i n g d a l e  St.  
H u n t i n g t o n  Beach, CA 92649 

55647 C e n t u r i o n  I n d u s t r i e s ,  Inc .  
329 Lynnway 
Lynn, MA 01901 

55936 I n d u s t r i a l  Bea r i ng  Sa les ,  I nc .  
52 9 t h  S t .  
Oakland, CA 94607 

56187 Soko l  C r y s t a l  Products 
1 2 1  Water St .  
P.O. Box 249 
M i n e r a l  P o i n t ,  W I  53565 

56216 KW E n g i n e e r i n g ,  Inc .  
4565 R u f f n e r  S t .  
San Diego,  CA 92111 

56402 Standex E l e c t r o n i c s  
Pau l  Sm i th  Co., D iv .  o f  Standex 
4538 Camberwell Rd. 
C i n c i n n a t i ,  OH 45209 
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Babcock E l  ectro-Mechani c a l  , I n c .  
3535 Harbor Blvd. 
Costa Mesa, C A  92626 

Zi log,  Inc .  
1315 Dell Ave. 
Campbell, C A  95008 

SGS Tool Co. 
54 S. Main S t .  
Monroe F a l l s ,  OH 44262 

Trim-Lok, Inc .  
7220 E.  Compton Blvd. 
Paramount, C A  90723 

Stimpson Co., I nc .  
900 Sylvan Ave. 
Bayport ,  N Y  11705 

Bourns, Inc .  
Networks Div i s ion  
12155 Magnolia Avenue 
R ive r s ide ,  CA 92503 

Acrian,  Inc .  
10131 Bubb Rd. 
Cuper t ino ,  CA 95014 

Sier rac in /Power  Systems 
20500 Plummer S t .  
Chatsworth,  C A  91311 

Magnum Microwave Corp. 
1080 E. Duane Ave., S u i t e  D 
Sunnyvale, CA 94086 

K & L Quar tz tek  
Div. o f  K & L Microwave, I n c .  
Subs id i a ry  o f  Dover Corp. 
20th South 48 th  Avenue 
Phoenix, AZ 85043 

I n t e r n a t i o n a l  R e c t i f i e r  
Semi conductor  D i v i s i o n  
233 Kansas S t .  
El Segundo, C A  90245 

Narda Microwave Cor p. 
Western Opera t ions ,  Sacramento  F a c i l i t y  
11101 Trade Cen te r  Dr. 
Rancho Cordova, C A  95670 

Fukitsu M i c r o e l e c t r o n i c s ,  I n c .  
2985 Kifer Rd. 
Santa C la ra ,  CA 95051 

Texscan MSI Corp. 
Div. o f  Texscan Corp. 
3855 South  500 W . ,  S u i t e  S 
S a l t  Lake C i t y ,  UT 84115 

Union Carb ide  Corp. 
Old Ridgebury  Rd. 
Danhury, CT 06817 

Capar Components Corp. 
25 Dubon Cour t  
Farmi ngdal e ,  N Y  11735 

S y l v a n i a  L i g h t i n g  Equipment 
D i v i s i o n  o f  GTE Products  Corp. 
21 Penn S t .  
F a l l  R i v e r ,  MA 02724 

Cen tu r ion  I n t e r n a t i o n a l  
P.O. Box 82846 
L i n c o l n ,  NE 68501 

S i l i c o n  Systems,  Inc .  
14351 Myford Rd. 
T u s t i n ,  CA 92680 

Midland-Ross Corp. 
Cambion D i v i s i o n  
One Alewi fe  P l a c e  
Cambridge,  MA 02140 

Bussmann 
D i v i s i o n  o f  McGraw-Edison Co. 
114 Old S t a t e  Rd. 
P.O. Box 14460 
S t .  L o u i s ,  MO 63178 

ITT Cannon 
E l e c t r i c  D i v i s i o n  o f  I n t e r n a t i o n a l  

Telephone and Telegraph Corp. 
10550 T a l b e r t  Ave. 
P.O. Box 8040 
Foun ta in  V a l l e y ,  CA 92708 

C H R  I n d u s t r i e s ,  Inc .  
An Armco Co. 
407 Eas t  S t .  
New Haven, CT 06509 

C e n t r a l a b ,  Inc .  
North American Ph i l  1 i p s  Co. 
Hwy. 20,  West 
P.O. Box 858 
F o r t  Dodge, IA 50501 
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72982 Murata E r i e  N o r t h  Amer ica ,  I n c .  
E r i e  Operat ions  
645 W. 1 1 t h  St .  
E r i e ,  PA 16512 

75037 Minnesota M i n i n g  and Mfg. Co. 
E l e c t r o  Products  D i v i s i o n  
3M Center 
St.  Paul, MN 55101 

76385 Minor Rubber Co., I n c .  
49 Ackerman St .  
B loomf ie ld ,  NJ 07003 

77542 Ray-0-Vac Corp. 
101 E. Washington Ave. 
Madison, W I  53703 

79963 Z i e r i c k  Mfg. Co. 
Radio C i r c l e  Mt. 
Kisco , NY 10549 

81073 G r a y h i l l ,  I n c .  
561 M i l l g r o v e  Ave. 
P.O. Box 10373 
La Grange, I L  60525 

81349 M i l i t a r y  S p e c i f i c a t i o n s  
Promulgated by M i l  i t a r y  Dept . /Agenc ies  

Under A u t h o r i t y  o f  Defense 
S t a n d a r d i z a t i o n  Manual 4120 3-M 

82104 Standard Gri bsby, I n c .  
920 Rathbone Ave. 
Aurora,  I L  60507 

82389 S w i t c h c r a f t ,  I n c .  
Sub. o f  Raytheon Co. 
5555 N. E l s t r o n  Avenue 
Chicao, I L  60630 

83330 Kul ka Smith, I n c .  
A Nor th  American P h i l l i p s  Co. 
1913 At1 a n t i c  Avenue 
Manasquan, N3 08736 

86928 Seastrom Mfg. Co., I n c .  
701 Sonora Ave. 
G l  endale,  CA 91201 

88245 Winchester E l e c t r o n i c s  L i t t o n  Systems 
Useco D i v i s i o n  
13536 S a t i c o y  St.  
Van Nuys, CA 91409 

..' 

90201 Ma1 l o r y  Capac i t o r  Co. 
Sub. o f  Emhart I n d u s t r i e s ,  I nc .  
4760 Ken tucky  Ave. 
P.O. Box 372 
I n d i a n a p o l i s ,  IN 46206 

91506 Augat,  I n c .  
33 P e r r y  Avenue 
P.O. Box 799 
A t t l e b o r o ,  MA 02703 

92194 A l p h a  W i r e  Corp. 
7 1 1  L idgerwood Avenue 
E l i z a b e t h ,  NJ 07207 

92219 Waldom E l e c t r o n i c s ,  I nc .  
4301 W. 6 9 t h  St .  
Ch icago,  I L  60629 

93459 Weinsche 1 Eng inee r i ng  Co. 
1 Weinsche l  Lane 
G a i t h e r s b u r g ,  MD 20877 

94696 M a g n e c r a f t  E l e c t r i c  Co. 
5575 N. Lynch  Ave. 
Ch icago,  I L  60630 

95086 T e c h n i t r o l ,  I n c .  
T r a n s f o r m e r  D i v i s i o n  
1952 E. A l l e g h e n y  Ave. 
P h i l a d e p h i a ,  PA 19134 

96341 Microwave Assoc ia tes ,  Inc .  
Sub. o f  M/A-COM, Inc .  
N o r t h w e s t  I n d u s t r i a l  Park South Ave. 
B u r l i n g t o n ,  MA 01803 

97525 EECO, I n c .  
1601  E. Chestnut  Ave. 
San ta  Ana, CA 92701 

98291 S e a l e c t r o  Corp. 
225 H o y t  
Mamaroneck, NY 10544 

98668 Bunker R a m - E l  t r a  Corp . 
Amphenol D i v i s i o n  
2315 S. Queen St. 
York ,  PA 17401 

99800 Amer ican P r e c i s i o n  I n d u s t r i e s ,  I n c .  
De levan  D i v i s i o n  
270 Quaker  Rd. 
Eas t  Au ro ra ,  NY 14052 



L I S T  OF ABBREVIATIONS 

The f o l l o w i n g  i s  a l i s t  o f  a b b r e v i a t i o n s  and symbols commonly used 
t h r o u g h o u t  t h i s  p a r t s  c a t a l o g :  

A - Ampere 
A-DID-A - Analog t o  D i g i t a l I D i g i t a l  

t o  Analog 
AIH - Ampere Hour 
AIR - As Requi red 
AD J - Ad jus t  
AL - Aluminum 
AMP - A m p l i f i e r  
ASSY - Assembly 
ATTEN - A t tenua to r  
AUX - A u x i l i a r y  
BCD - B ina ry  Coded Dec imal  
B D - Board 
BFR - B u f f e r  
BM-G - Type B, Medium Grade 
BR - Brass 
C - Center 
CAP - Capac i to r  
CER - Cer ami c 
C H - Channel 
CIRC - C i r c u l a r  
CLR - Clear  
COL - Column 
COM - Compression 
COMM - Comnunicat ion 
COND - Conductor 
CONN - Connector 
CONT - Con t ro l  
C P - Coupler 
CPRSN - Compression 
CPU - C e n t r a l  P r o c e s s i n g  U n i t  
C RT - Cathode Ray Tube 
D - Diameter 
D l  A - D i g i t a l I A n a l o g  
dB - Dec ibe l  
DCDR - Decoder 
DEC - Decade 
DEMOD - Demodulated 
D ET - De tec to r  
DMPLXR - Demu l t i p l exe r  
DPDT - Double Po le  Doub le  Throw 
DPST - Double Po le  S i n g l e  Throw 
DRVR - D r i v e r  
DVM - D i g i t a l  V o l t m e t e r  
ELECT - E l e c t r o l y t i c  
ENCL - Enclosure 
FIG - F i g u r e  
FLEX - F l e x i b l e  

FLTPK - F l a t  Pack 
FREQ - Frequency 
FRT - F r o n t  
G A - Gauge 
GND - Ground 
GPIB - Genera l  Purpose I n t e r f a c e  Bus 
HH - Hex Head 
H S - Heat  S h r i n k  
HY - C i r c u l a t o r  
110 - I n p u t / O u t p u t  
I C - I n t e g r a t e d  C i r c u i t  
ID - I n s i d e  Diameter 
I F  - I n t e r m e d i a t e  Frequency 
INCL - I n c l u d e s  
INT - I n t e r n a l  o r  I n t e r f a c e  
INTF - I n t e r f a c e  
K - K i l o h m  
kHz - K i l o h e r t z  
KV - K i l o v o l t  
KW - K i l o w a t t  
LG, L - Long 
LOG - L o g a r i t h m i c  
LWR - Lower 
M - Megohms 
MIS - M a s t e r I S l a v e  
M F - M e t a l i z e d  F o i l  
MHz - Megaher tz  
M IC - Microphone 
MON - M o n i t o r  
MPC - M e t a l i z e d  Po l yca rbona te  
MPLXR - M u l t i p l e x e r  
MTG - Moun t i ng  
MULTI - M u l t i p l i e r  
MYL - M y l a r  
N AT - N a t u r a l  
N HA - Nex t  H ighe r  Assembly 
NO - Number 
N P - Non-p rocu rab le  
NYL - N y l o n  
OD - O u t s i d e  Diameter 
0 SC - O s c i l l a t o r  
P - P i n  
PC - P o l y c a r b o n a t e  
PC Bd - P r i n t e d  C i r c u i t  Board 
PF - P i c o f a r a d  

4 
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PFHM - P h i l l i p s  F l a t  Head 
Machine (Screw) 

PHEN - Pheno l ic  
P NL - Panel 
POS - P o s i t i o n  
POT - Po ten t i ome te r  ( V a r i a b l e  

R e s i s t o r )  
PPHM - P h i l l i p s  Pan Head Machine 

(Screw) 
PRF - Pulse R e p e t i t i o n  Frequency 
PRGM - Program 
PWR - Power 
QTY - Q u a n t i t y  
RIA - R igh t  Angle 
RCVR - Receiver 
REC - Receive 
RECT - R e c t i f i e r  
REF - Reference 
REF DES - Reference D e s i g n a t o r  
REG - Regula tor  
R ES - Res i s to r  
RF - Radio Frequency 
RTNR - Re ta ine r  
S - St rand 
S BAR - Schot tky  B a r r i e r  
S/ A - Spectrum A n a l y z e r  
SFHM - Socket F l a t  Head Machine 

(Screw) 
SHC - Socket Head Cap (Screw) 
SH S - Socket Head Se t  (Screw) 
SIG - Signa l  
SM - S i l v e r  Mica 
S N - S e r i a l  Number 
SP - Speaker 
SPDT - S ing le  Po le  Doub le  Throw 
SPST - S ing le  Po le  S i n g l e  Throw 
SQ - Square 
SSB - S i n g l e  S ide  Band 
STR - S t r a i g h t  
SW - Swi tch  
SWD - Switched 
SYNC - Synchronized 
T - Turn 
TANT - Tantalum 
TERMN - Terminat ion  
TFL, TFE - T e f l o n  
THK, TH - Th ick  
TRANS - T r a n s i s t o r  
TW - Thumbwheel 
UID - Up/Down 
UNIV - U n i v e r s a l  
U NK - Unknown 
U PR - Upper 
v - V o l t  
VA C - Vo l t s  A l t e r n a t i n g  C u r r e n t  

V AR - V a r i a b l e  
VCO - v o l t a g e  C o n t r o l l e d  O s c i l l a t o r  
V DC - V o l t s  D i r e c t  Cur rent  
VOLT REG - V o l t a g e  Regu la to r  
XCVR - T r a n s c e i v e r  
X FMR - T rans fo rmer  
XMTR - T r a n s m i t t e r  
XTAL - C r y s t a l  
u F - M i c r o f a r a d  
u H - M i c r o h e n r y  

WIRE COLOR ABBREVIATIONS 
BLK - B lack  
B RN - Brown 
RED - Red 
ORN - Orange 
YEL - Ye l l ow  
GRN - Green 
BLU - B lue  
V I 0  - V i o l e t  
GRY - Gray 
WHT - White 



L CROSS REFERENCE INDEX 
I 

NOMENCLATURE FIGURE PAGE 

A 
ACCESSORIES .............................................................. 7 - 2  .......... 7 - 5  
AMP ASSEMBLY ( O P T I O N  .05). GENERATE ..................................... 7 - 3  .......... 7 - 6  
AMP ASSEMBLY ( O P T I O N  .05).  GENERATE ..................................... 7 - 2  .......... 7 - 5  
AMP ASSEMBLY. OUTPUT .................................................... 7 - 5 3  .......... 7 - 1 3 8  
AMP ASSEMBLY. OUTPUT .................................................... 7 - 5 1  .......... 7 - 1 3 4  
AMP PC BOARD ASSEMBLY. GENERATE ......................................... 7 - 4  .......... 7 - 7  
AMP PC BOARD ASSEMBLY. GENERATE ........................................ 7 - 3  .......... 7 - 6  
AMP PC BOARD ASSEMBLY. GENERATE ......................................... 7 - 3  .......... 7 - 2 4  
AMP PC BOARD ASSEMBLY. I F  ............................................... 7 - 4 8  .......... 7 - 1 3 0  
AMP PC BOARD ASSEMBLY. I F  ............................................... 7 - 4 6  .......... 7 - 1 2 6  
AMP PC BOARD ASSEMBLY. OUTPUT ......................................... 7 - 5 4  .......... 7 - 1 4 0  
AMP PC BOARD ASSEMBLY. OUTPUT ........................................... 7 - 5 3  .......... 7 - 1 3 8  
AMP PC BOARD ASSEMBLY. 1 3 0 0  MHz ......................................... 7 - 4 9  .......... 7 - 1 3 1  
AMP PC BOARD ASSEMBLY. 1300 MHz ......................................... 7 - 4 6  .......... 7 - 1 2 6  
ANALOG PC BOARD ASSEMBLY. H I G H  LOOP ..................................... 7 - 2 9  .......... 7 - 7 6  
ANALOG PC BOARD ASSEMBLY. H I G H  LOOP ..................................... 7 - 2 7  .......... 7 - 7 0  
ANALYZER I F  ASSEMBLY .................................................... 7 - 3 9  .......... 7 - 1 0 8  
ANALYZER I F  ASSEMBLY .................................................... 7 - 1 3  .......... 7 - 2 4  
ANALYZER I F  PC BOARD ASSEMBLY ........................................ 7 - 4 0  .......... 7 - 1 1 0  
ANALYZER I F  PC BOARD ASSEMBLY .......................................... 7 - 3 9  .......... 7 - 1 0 8  
ANALYZER LOG AMP ASSEMBLY ........................................ 7 - 4 1  .......... 7 - 1 1 6  
ANALYZER LOG AMP ASSEMBLY ............................................... 7 - 1 3  .......... 7 - 2 4  

.......... ANALYZER LOG AMP PC BOARD ASSEMBLY ...................................... 7 - 4 2  7 - 1 1 8  

.......... ANALYZER LOG AMP PC BOARD ASSEMBLY ...................................... 7 - 4 1  7 - 1 1 6  

.......... ANALYZER RF ASSEMBLY .................................................... 7 - 3 7  7 - 1 0 2  

.......... ANALYZER RF ASSEMBLY .................................................... 7 - 1 3  7 - 2 4  

.......... ........................................... ANALYZER RF PC BOARD ASSEMBLY 7 - 3 8  7 - 1 0 4  

.......... ........................................... ANALYZER RF PC BOARD ASSEMBLY 7 - 3 7  7 - 1 0 2  

.......... ANTENNA. FLEX ........................................................... 7 - 1 4  7 - 2 9  
ANTENNA. TELESCOPIC ( O P T I O N  - 0 7 )  ........................................ 7 - 2  .......... 7 - 5  

.......... ANTENNA. TELESCOPIC ( O P T I O N  - 0 7 )  ........................................ 7 - 1 3  7 - 2 4  

.......... ....................................... AUDIO PC BOARD ASSEMBLY. GENERATE 7 - 2 0  7 - 4 6  

.......... ....................................... AUDIO PC BOARD ASSEMBLY. GENERATE 7 - 1 3  7 - 2 4  

.......... ....................................... AUDIO PC BOARD ASSEMBLY. R E C E I V E  7 - 2 1  7 - 5 0  

.......... ....................................... AUDIO PC BOARD ASSEMBLY. R E C E I V E  7 - 1 3  7 - 2 4  

B 
.......... BATTERY ASSEMBLY ( O P T I O N  - 0 4 )  ........................................ 7 - 5  7 - 8  
.......... ........................................... BATTERY ASSEMBLY ( O P T I O N  - 0 4 )  7 - 1 3  7 - 2 4  
.......... ....................................... BATTERY CHARGER PC BOARD ASSEMBLY 7 - 5 6  7 - 1 4 4  
.......... ....................................... BATTERY CHARGER PC BOARD ASSEMBLY 7 - 5 5  7 - 1 4 2  
.......... ...................................................... BULK ITEMS L I S T I N G  7 - 1  7 - 3  
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NOMENCLATURE FIGURE PAGE 

C 
CABLE APPLICATION CHART. RF ........................................ 7 - 1 3  .......... 7 - 2 4  

.......... CABLE ASSEMBLY. R S 2 3 2  ............................................. 7 - 5 1  7 - 1 3 4  

.......... ....................................... CARRYING CASE. NYLON (OPTION -09) 7 - 2  7 - 5  
CARRYING CASE. NYLON ( O P T I O N  - 0 9 )  ....................................... 7 - 1 3  .......... 7 - 2 4  

.......... CASE ASSEMBLY ........................................................... 7 - 1 5  7 - 3 0  

.......... CASE ASSEMBLY ........................................................... 7 - 1 3  7 - 2 4  

.......... CATHODE RAY TUBE ........................................................ 7 - 1 6  7 - 3 2  

.......... CHARGER PC BOARD ASSEMBLY. BATTERY ...................................... 7 - 5 6  7 - 1 4 4  

.......... ...................................... CHARGER PC BOARD ASSEMBLY. BATTERY 7 - 5 5  7 - 1 4 2  

.......... CHASSIS ASSY ............................................................ 7 - 1 3  7 - 2 4  

.......... ........................................... CHASSIS WIRE HARNESS ASSEMBLY 7 - 1 3  7 - 2 4  

.......... COMPOSITE ASSEMBLY ...................................................... 7 - 1 3  7 - 2 4  

.......... COUNTER PC BOARD ASSEMBLY. D I G I T A L  ...................................... 7 - 3 3  7 - 8 8  

.......... COUNTER PC BOARD ASSEMBLY. D I G I T A L  ...................................... 7 - 3 2  7 - 8 6  

D 
DECALS. F M I A M - 1 2 0 0 s  ..................................................... 7 - 1 2  .......... 7 - 2 3  
DECALS. FM/AM-1200A ..................................................... 7 - 1 2  .......... 7 - 2 3  
D I G I T A L  ASSEMBLY ........................................................ 7 - 3 2  .......... 7 - 8 6  
D I G I T A L  ASSEMBLY ........................................................ 7 - 1 3  .......... 7 - 2 4  
D I G I T A L  COUNTER PC BOARD ASSEMBLY ....................................... 7 - 3 3  .......... 7 - 8 8  
D I G I T A L  COUNTER PC BOARD ASSEMBLY ....................................... 7 - 3 2  .......... 7 - 8 6  
D I G I T A L  REFERENCE PC BOARD ASSEMBLY ..................................... 7 - 3 4  .......... 7 - 9 2  
D I G I T A L  REFERENCE PC BOARD ASSEMBLY ..................................... 7 - 3 2  .......... 7 - 8 6  
DISPLAY PC BOARD ASSEMBLY .......................................... 7 - 6 0  .......... 7 - 1 5 6  
DISPLAY PC BOARD ASSEMBLY ............................................... 7 - 5 8  .......... 7 - 1 5 0  
DIVIDER PC BOARD ASSEMBLY. H I G H  LOOP .................................... 7 - 2 8  .......... 7 - 7 2  
DIVIDER PC BOARD ASSEMBLY. H I G H  LOOP .................................... 7 - 2 7  .......... 7 - 7 0  

.......... DUAL VCO ASSEMBLY ....................................................... 7 - 1 3  7 - 2 4  
DUPLEX ASSEMBLY ......................................................... 7 - 3 0  .......... 7 - 8 0  
DUPLEX ASSEMBLY ......................................................... 7 - 1 3  .......... 7 - 2 4  
DUPLEX PC BOARD ASSEMBLY ................................................ 7 - 3 1  .......... 7 - 8 2  
DUPLEX PC BOARD ASSEMBLY ................................................ 7 - 3 0  .......... 7 - 8 0  

.......... DVM/IO PC BOARD ASESMBLY ............................................ 7 - 1 0  7 - 1 8  

.......... ......................................... DVM/IO PC BOARD ASSEMBLY .... .., 7 - 1 3  7 - 2 4  

.......... ................................... DVM/IO PC BOARD ASSEMBLY ( O P T I O N  - 1 0 )  7 - 1 0  7 - 1 8  

.......... ................................... DVM/IO PC BOARD ASSEMBLY ( O P T I O N  - 1 0 )  7 - 1 3  7 - 2 4  
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I 

NOMENCLATURE FIGURE PAGE 

H 
.......... HIGH-LOW PASS FILTER ASSEMBLY ......................................... 7 - 4 3  7 -121  
.......... HIGH-LOW PASS FILTER ASSEMBLY ........................................... 7-13  7-24 
.......... HIGH-LOW PASS FILTER PC BOARD ASSEMBLY .................................. 7 - 4 4  7-122 
.......... HIGH-LOW PASS FILTER PC BOARD ASSEMBLY .................................. 7-43  7 -121  
.......... ...................................... HIGH LOOP ANALOG PC BOARD ASSEMBLY 7 -29  7-76 
.......... HIGH LOOP ANALOG PC BOARD ASSEMBLY ...................................... 7-27  7 -70  
.......... HIGH LOOP ASSEMBLY ...................................................... 7 - 2 7  7 -70  
.......... HIGH LOOP ASSEMBLY ...................................................... 7 - 1 3  7-24 
.......... HIGH LOOP DIVIDER PC BOARD ASSEMBLY ..................................... 7-28  7-72 
.......... HIGH LOOP DIVIDER PC BOARD ASSEMBLY ..................................... 7-27  7 - 7 0  

I 
.......... I F  AMP PC BOARD ASSEMBLY ............................................... 7 - 4 8  7 -130  
.......... ................................................ I F  AMP PC BOARD ASSEMBLY 7 - 4 6  7-126 
.......... I F  ASSEMBLY ........................................................... 7 - 4 6  7-126 

............................................................. .......... I F  ASSEMBLY 7 - 1 3  7-24 
.......... I F  ASSEMBLY. ANALYZER ............................................. 7 - 3 9  7-108 
.......... I F  ASSEMBLY. ANALYZER ................................................... 7 - 1 3  7-24 
.......... I F  MIXER PC BOARD ASSEMBLY .............................................. 7-50  7-132 
.......... I F  MIXER PC BOARD ASSEMBLY .......................................... 7-46  7 -126  
.......... I F  PC BOARD ASSEMBLY. ANALYZER .......................................... 7 - 4 0  7-110 

........................................ .......... I F  PC BOARD ASSEMBLY. ANALYZER 7 - 3 9  7-108 
.......... I F  VOLTAGE PROTECT PC BOARD ASSEMBLY .................................... 7-47  7-129 
.......... I F  VOLTAGE PROTECT PC BOARD ASSEMBLY .................................... 7-46  7-126 
.......... INTERFACE PC BOARD ASSEMBLY ............................................. 7-24  7-62 
.......... INTERFACE PC BOARD ASSEMBLY ............................................. 7-13  7-24 
.......... INVERTER SUPPLY PC BOARD ASSEMBLY ....................................... 7-57  7-146 
.......... INVERTER SUPPLY PC BOARD ASSEMBLY ....................................... 7-55  7-142 

H 
.......... KEYBOARD PC BOARD ASSEMBLY ............................................ 7 - 5 9  7 -154  
.......... KEYBOARD PC BOARD ASSEMBLY ............................................ 7 - 5 8  7-150 



CROSS REFERENCE INDEX 
L 

NOMENCLATURE FIGURE PAGE 

L 
L I D  ASSEMBLY ............................................................ 7 - 1 4  .......... 7 - 2 9  
L I D  ASSEMBLY ............................................................ 7 - 1 3  .......... 7 - 2 4  
L I N E  SUPPLY PC BOARD ASSEMBLY ........................................... 7 - 5 2  .......... 7 - 1 3 6  
L I N E  SUPPLY PC BOARD ASSEMBLY ........................................... 7 - 5 1  .......... 7 - 1 3 4  
LOG AMP ASSEMBLY. ANALYZER ........................................... 7 - 4 1  .......... 7 - 1 1 6  
LOG AMP ASSEMBLY. ANALYZER .............................................. 7 - 1 3  .......... 7 - 2 4  
LOG AMP PC BOARD ASSEMBLY. ANALYZER ..................................... 7 - 4 2  .......... 7 - 1 1 8  
LOG AMP PC BOARD ASSEMBLY. ANALYZER ..................................... 7 - 4 1  .......... 7 - 1 1 6  

....................................................... LOW LOOP ASSEMBLY 7 - 2 5  .......... 7 - 6 4  
LOW LOOP ASSEMBLY ....................................................... 7 - 1 3  .......... 7 - 2 4  
LOW LOOP PC BOARD ASSEMBLY .............................................. 7 - 2 6  .......... 7 - 6 6  
LOW LOOP PC BOARD ASSEMBLY .............................................. 7 - 2 5  .......... 7 - 6 4  
LOW PASS F I L T E R  ASSEMBLY .............................................. 7 - 1 3  .......... 7 - 2 4  
LOW PASS F I L T E R  PC BOARD ASSEMBLY. 1000 MHz ............................. 7 - 4 6  .......... 7 - 1 2 6  

M 
MANUFACTURER I D E N T I F I C A T I O N  ............................................................. 7-v  
MICROPHONE (OPTION - 0 6 )  ................................................ 7 - 2  .......... 7 - 5  
MICROPHONE (OPTION - 0 6 )  ............................................. 7 - 1 3  .......... 7 - 2 4  
MIXER NULL ASSEMBLY ................................................... 7 - 4 5  .......... 7 - 1 2 4  

. .......... MIXER NULL ASSEMBLY ..................................................... 7 - 1 3  7 - 2 4  
.......... MIXER NULL PC BOARD ASSEMBLY ............................................ 7 - 4 5  7 - 1 2 4  

MIXER PC BOARD ASSEMBLY. I F  ........................................... 7 - 5 0  .......... 7 - 1 3 2  
.......... MIXER PC BOARD ASSEMBLY. I F  ............................................ 7 - 4 6  7 - 1 2 6  

........................................ .......... MOTHERBOARD PC BOARD ASSEMBLY 7 - 6 2  7 - 1 6 2  

........................................... .......... MOTHERBOARD PC BOARD ASSEMBLY 7 - 1 3  7 - 2 4  
.......... MOTHERBOARD WIRE HARNESS ASSEMBLY ....................................... 7 - 1 3  7 - 2 4  

N 
NUMERICAL INDEX ......................................................................... 7 - 1 6 5  
NYLON CARRYING CASE ( O P T I O N  - 0 9 )  ........................................ 7 - 2  .......... 7 - 5  
NYLON CARRYING CASE ( O P T I O N  - 0 9 )  ........................................ 7 - 2  .......... 7 - 2 4  





CROSS REFERENCE I N D E X  

NOMENCLATURE FIGURE PAGE 

S 
SCOPE CONTROL PC BOARD ASSEMBLY (FMIAM-1200A) ........................... 7-19 .......... 7-42  
SCOPE CONTROL PC BOARD ASSEMBLY (FMIAM-1200A) ........................... 7-16  .......... 7 - 3 2  
SCOPE CONTROL PC BOARD ASSEMBLY (FM/AM-1200s)  ........................... 7-18  .......... 7-38  
SCOPE CONTROL PC BOARD ASSEMBLY (FM/AM-1200s)  ........................... 7-16  .......... 7 - 3 2  
SCOPE HORIZONTAL SWITCH ASSEMBLY (FM/AM-1200s) .......................... 7-18 .......... 7 - 3 8  

.......... SCOPE HORIZONTAL SWITCH ASSEMBLY (FM/AM-1200A) .......................... 7-19  7-42 
SCOPE POWER AND CONTROL ASSEMBLY ........................................ 7-16  .......... 7-32  

.......... SCOPE POWER AND CONTROL ASSEMBLY ........................................ 7-13  7 -24  
SCOPE POWER PC BOARD ASSEMBLY ........................................... 7-17 .......... 7-34  

.......... SCOPE POWER PC BOARD ASSEMBLY ........................................... 7-16  7 -32  

.......... SCOPE VERTICAL SWITCH ASSEMBLY (FM/AM-1200s)  ............................ 7-18  7 -38  
SCOPE VERTICAL SWITCH ASSEMBLY (FMIAM-1200A) ............................ 7-19 .......a,. 7 -42  

.......... SHIPPING K IT .  FMIAM-1200SlA ............................................. 7 - 1 1  7 -22  

.......... SWITCH PC BOARD ASSEMBLY. FUNCTION ...................................... 7-61  7 - 1 5 8  

.......... SWITCH PC BOARD ASSEMBLY. FUNCTION ...................................... 7-58  7 - 1 5 0  

T 
TELESCOPIC ANTENNA (OPTION - 0 7 )  ......................................... 7 - 2  .......... 7 - 5  
TELESCOPIC ANTENNA (OPTION - 0 7 )  ......................................... 7-13  .......... 7 - 2 4  
TUBE. CATHODE RAY ....................................................... 7-16  .......... 7 - 3 2  

v 
.......... VCO ASSEMBLY. DUAL ...................................................... 7-13 7 -24  
.......... VOLTAGE PROTECT PC BOARD ASSEMBLY. I F  ................................... 7-47 7 -129  
.......... VOLTAGE PROTECT PC BOARD ASSEMBLY. I F  ................................... 7-46 7 - 1 2 6  

W 
WIRE HARNESS ASSEMBLY. CHASSIS ......................................... 7-13  .......... 7 - 2 4  

.......... WIRE HARNESS ASSEMBLY. MOTHERBOARD ...................................... 7-13  7 - 2 4  

.......... WIRE HARNESS ASSEMBLY. REAR PANEL ....................................... 7 - 5 1  7 - 1 3 4  



NOMENCLATURE 

I 

FIGURE PAGE 

NUMERICAL 

CROSS REFERENCE INDEX 

................................ .......... . 0 5  PPM OSCILLATOR ASSEMBLY ( O P T I O N  - 0 2 )  7 - 9  7 - 1 6  ................................ .......... . 0 5  PPM OSCILLATOR ASSEMBLY ( O P T I O N  - 0 2 )  7 - 6  7 - 1 0  
.......... . 0 5  PPM OSCILLATOR ASSEMBLY ( O P T I O N  - 0 2 )  ................................ 7 - 1 3  7 - 2 4  

................................. .......... . 2 PPM OSCILLATOR ASSEMBLY ( O P T I O N  -01) 7 - 8  7 - 1 4  ................................. .......... . 2 PPM OSCILLATOR ASSEMBLY ( O P T I O N  -01) 7 - 6  7 - 1 0  
.......... . 2 PPM OSCILLATOR ASSEMBLY ( O P T I O N  -01) ................................. 7 - 1 3  7 - 2 4  

.............................................. .......... . 5 PPM OSCILLATOR ASSEMBLY 7 - 7  7 - 1 2  ........................................ .......... . 5 PPM OSCILLATOR ASSEMBLY 7 - 6  7 - 1 0  ............................................... .......... . 5 PPM OSCILLATOR ASSEMBLY 7 - 1 3  7 - 2 4  
.......... 10.7  MHz GENERATEIRECEIVE ASSEMBLY ...................................... 7 - 3 5  7 - 9 4  

...................................... .......... 10.7  MHz GENERATEIRECEIVE ASSEMBLY 7 - 1 3  7 - 2 4  ............................. .......... 1 0 . 7  MHz GENERATEIRECEIVE PC BOARD ASSEMBLY 7 - 3 6  7 - 9 6  
............................. .......... 10.7 MHz GENERATEIRECEIVE PC BOARD ASSEMBLY 7 - 3 5  7 - 9 4  

....................................... .......... 1 0 0 0  MHz LOW PASS F I L T E R  PC BOARD 7 - 4 6  7 - 1 2 6  
.......... .......................................... 1 3 0 0  MHz AMP PC BOARD ASSEMBLY 7 - 4 9  7 - 1 3 1  ........................................ .......... 1 3 0 0  MHz AMP PC BOARD ASSEMBLY 7 - 4 6  7 - 1 2 6  



PARTS LISTING 

7-1/7-2 Blank 



FIG- 
ITEM NO REF DES PART NO 1 2 3 4 5 6 7  DESCRIPTION 

BULK ITEMS L I S T I N G  
WIRE, BUS 1 6  GA ( 2 9 5 )  
WIRE, BUS 2 2  GA ( 2 9 8 )  
WIRE, BUS 2 4  GA ( 2 9 9 )  
WIRE, BUS 2 6  GA ( 2 9 9 1 1 )  
LACING CORD, NYLON # 3  

(LTN-2,  S I Z E  3 ,  TYPE 1) 
TAPE, FOAM 3 1 4 "  ( 4 4 3 2 )  
TAPE, FOAM 3 1 4 "  ( 4 5 1 6 )  
TAPE, MYLAR 1 1 4 "  (M54)  
TRIM, ELK ( 6 2 - 3 1 3 2 - 8 - 7 )  
WIRE (TFE, 1 8  GA, 7 5 ,  BLK) 
WIRE (TFE, 1 8  GA, 7 s ,  BRN) 
WIRE (TFE, 1 8  GA, 7S, RED) 
WIRE (TFE, 1 8  GA, 7 s ,  ORN) 
WIRE (TFE,  1 8  GA, 7 s ,  YEL)  
WIRE (TFE, 1 8  GA, 7S, V I O )  
WIRE (TFE,  2 0  GA, 7 s ,  BLK) 
WIRE (TFE, 2 0  GA, 7 5 ,  RED) 
WIRE (TFE, 2 0  GA, 7 s ,  ORN) 
WIRE (TFE,  2 0  GA, 7 5 ,  GRN) 
WIRE (TFE, 2 0  GA, 75 ,  BLU) 
WIRE (TFE, 2 0  GA, 75 ,  V I O )  
WIRE (TFE, 2 2  GA, 7S, BLK)  
WIRE (TFE, 2 2  GA, 7 s ,  ERN) 
WIRE (TFE, 2 2  GA, 7 s ,  RED) 
WIRE (TFE, 2 2  GA, 7S, ORN) 
WIRE (TFE, 2 2  GA, 7 5 ,  YEL) 
WIRE (TFE, 2 2  GA, 7 5 ,  GRN) 
WIRE (TFE, 2 2  GAY 75 ,  BLU) 
WIRE (TFE, 2 2  GA, 7 s ,  GRY)  
WIRE (TFE, 2 2  GA, 75 ,  WHT) 
WIRE (TFE, 2 2  GA, 75 ,  WHTIRED) 
WIRE (TFE, 2 2  GA, 7 s ,  WHTIORN) 
WIRE (TFE, 2 6  GAY 7 5 ,  BLK) 
WIRE (TFE, 2 6  GA, 7 5 ,  BRN) 
WIRE (TFE, 2 6  GA, 75 ,  RED) 
WIRE (TFE,  2 6  GA, 7 5 ,  ORN) 
WIRE (TFE, 2 6  GA, 7 5 ,  YEL)  
WIRE (TFE, 2 6  GA, 75 ,  GRN) 
WIRE (TFE, 2 6  GA, 7 s ,  BLU) 
WIRE (TFE,  2 6  GAY 7 5 ,  V I O )  
WIRE (TFE, 2 6  GA, 75 ,  GRY) 
WIRE (TFE, 2 6  GA, 7S, WHT) 
WIRE (TFE, 2 6  GA, 75 ,  WHTIBLK) 
WIRE (TFE, 2 6  GA, 75,  WHTIBRN) 
WIRE (TFE, 2 6  GAY 7S, WHTIRED) 
WIRE (TFE, 2 6  GA, 75 ,  WHTIORN) 
WIRE (TFE, 2 6  GA, 7S, WHTIGRN) 
WIRE (TFE, 2 6  GA, 7 5 ,  WHTIBLU) 
WIRE (TFE, 2 6  GA, 75 ,  WHTIVIO) 
WIRE (TFE, 2 6  GA, 75 ,  WHTIGRY) 
TY-RAP 4 "  (TIBR) 
TY-RAP 5.5" ( T 1 8 I )  
FLEXSTRI P 1 8  COND (FSN-21A-180)  
FLEXSTRI P 1 2  COND (FSN-21A-12)  

FSCM EFF QTY 

REF 
92 1 9 4  A/ R 
92194  A I R  
92194  A/ R 
92 1 9 4  A I R  
51705  A I R  

75037  A I R  
75037  A/R 
71643 A I R  
57137 A I R  
12515 A I R  
12515 A I R  
12515 A I R  
12515 A I R  
12515 A I R  
12515 A/R 
12515 A I R  
12515 A I R  
12515 A IR  
12515 A I R  
12515 A I R  
12515  A I R  
12515  A I R  
12515  A I R  
12515  A I R  
12515  A I R  
12515  A I R  
12515 A I R  
12515 A/ R 
12515  A/ R 
12515 A/R 
12515 A I R  
12515 A I R  
12515 A I R  
12515  A I R  
12515 A I R  
12515 A I R  
12515 A I R  
12515 A I R  
12515 A I R  
12515 A I R  
12515 A I R  
12515  A I R  
12515  A I R  
12515 A I R  
12515 A I R  
12515  A I R  
12515  A I R  
12515  A/R 
12515  A I R  
12515  A I R  
5 3 4 2 1  A/R 
5 3 4 2 1  A/R 
15912  A I R  
15912  A I R  

CONTINUED ON NEXT PAGE 



FIG- 
I T E M  NO 

1- 55 
5 6 
5 7 
5 8 
5 9 
6 0  
6 1  
6 2 
6 3  
6 4  
6 5 

REF DES PART NO 

6010-0125-100  
6010-0125-200  
6010-0094-200  
6010-0188-200  
6011  - 0 0 1 8 - 0 0 1  
6 0 1 1 - 0 0 2 2 - 0 0 1  
6 0 1 1 - 0 0 2 7 - 0 0 1  
6011-0053-001  
6012-0106-100  
6012-0313-110  
8060-0000-151  

1 2 3 4 5 6 7  DESCRIPTION 

TUBING, HS ( F I T  2 2 1 - 1 1 8  CLR) 
TUBING, HS ( F I T  2 2 1 - 1 1 8  BLK) 
TUBING, HS ( F I T  221-3132  BLK) 
TUBING, HS ( F I T  2 2 1 - 3 1 1 6  BLK) 
TUBING, TFL ( # 2 6  TFE-TW-NAT) 
TUBING, TFL ( # 2 4  TFE-TW-NAT) 
TUBING, TFL ( # 2 2  TFE-TW-NAT) 
TUBING, TFL ( # I 6  TFE-TW-NAT) 
TUBING, PVC 1 0  GA, CLR (PVC 1 0 5 - 1 0 )  
TUBING, PVC 5 / 1 6  CLR, (PVC 1 0 5 - 5 1 1 6  CLR) 
ROD, NYLON ( 1 1 8 "  RD NYLON BAR) 

FSCM EFF QTY 

92194 A1  R 
92 194  AIR 
92194 AIR 
92194  A/R 
32039  A IR  
32039 AIR 
32039 A/ R 
32039 A1 R 
32039 A/ R 
32039 A/ R 

UNK026 AIR 

NOTE: T H I S  L I S T I N G  I S  COMPILED TO PROVIDE PART NUMBERS 
OF COMMONLY USED BULK ITEMS. T H I S  FIGURE I S  
NOT ILLUSTRATED. ITEM NUMBERS ARE PROVIDED FOR 
LOCATION OF L I N E  ON WHICH THE PART NUMBER APPEARS. 

TEC INSTRUMENTS 

Quality Scanned By: 
Tec Instruments Co 

325 N Penn Ave 
Independence, KS 67301 

For more quality manuals, go to www.tecmanuals.com 
Or look us up on Ebay - User ID "Tec-Manuals" 

Scanner
TIstamp



FIG- 
ITEM NO REF DES PART NO 1 2 3 4 5 6 7  DESCRIPTION FSCM EFF OTY 

P 

Ir 

ACCESSORIES REF 
1 2 0 5 - 0 1 0 0 - 1 0 1  MICROPHONE (OPTION - 0 6 )  ( 1 2 0 5 - 0 1 0 0 - 1 0 0 )  UNK024 1 
1 2 0 1 - 0 9 0 9 - 9 0 0  ANTENNA, TELESCOPIC (OPTION - 0 7 )  ( 0 9 - 0 0 9 9 )  55647 1 
SEE F I G  3 GENERATE AMP ASSEMBLY (OPTION - 0 5 )  1 
1 4 1 2 - 0 0 0 5 - 0 0 2  CARRYING CASE, NYLON (OPTION - 0 9 )  1 

FIGURE 7 - 2  ACCESSORIES 



FIG- 
ITEM NO REF DES 

3- 

i 

PART NO 

7 0 0 5 - 5 2 4 9 - 0 0 0  

5 9 0 0 3  

59002  

FIGURE 7 - 3  GENERATE AMP ASSEMBLY (OPTION - 0 5 )  

SEE F I G  4 

6 0 5 2  - 0 7 0 1 - 2 0 0  
SEE F I G  1 
SEE F I G  1 

1 2 3 4 5 6 7  DESCRIPTION 

GENERATE AMP ASSEMBLY (OPTION - 0 5 )  SEE 
F I G  1 3  FOR NHA 

CO VE R 
ATTACHI NG PARTS 

SCREW ( 4 - 4 0  X 3 / 1 6  PPHM) ---*--- 
GENERATE AMP PC BOARD ASSEMBLY 

ATTACHI NG PARTS 
SCREW ( 2 - 5 6  X 1 1 4  PPHM) 
WASHER, LOCK ( # 2  I N T  TOOTH LOCKWASH) ---*--- 
CONNECTOR, BNC (UG1094/U)  
CONNECTOR, BNC (UG1094/U)  
CONNECTOR, BANANA JACK RED ( 2 0 4 - 1 0 2 )  

A T A C H I  NG PARTS 
SCREW ( 4 - 4 0  X 1 1 8  SHS) ---*--- 
CONNECTOR, BNC (UG1104A/U) 

ATTACHI NG PARTS 
SCREW ( 2 - 5 6  X 1 1 4  PPHM) 
---*--- 
CABLE ASSY, COAX 
WIRE,BUS 2 2 G A  
TUBING, T F L  2 2  GA, NAT 

FSCM EFF QTY 

REF 



FIGURE 7-4 GENERATE AMP PC BOARD ASSEMBLY 

FIG- 
ITEM NO REF DES PART NO 

4- 7010-5239-000 

1521-0000-008 
1506-0101-017 
1506-0101-017 
1521-0000-008 
1506-0102-017 
1506-0101-017 
1521-0000-008 
1521-0000-004 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1523-0000-004 
1523-0000-004 
1523-0000-004 
1506-0159-017 
4815-0000-003 
4815-0000-003 
4501 -0000-011 
1801-0010-001 
1801-0022-001 
1801 -0022-001 
1801 -0010-001 
4805-0000-001 
4803-0000-004 
4702-0271-003 
4702 -0220-003 
4702-0472-003 
4702 -0103-003 
4701-0331-003 
4752-0502-002 
3222-9106-100 
3222-9106-200 
SEE FIG 1 

1 2 3 4 5 6 7  DESCRIPTION 

GENERATE AMP PC BOARD ASSEMBLY SEE 
FIG 3 FOR NHA 

CAPACITOR .1 pF, 50 V (RPA20Z5U104M50V) 
CAPACITOR 100 pF, 200 V (C320ClOlJ2G5CA) 
CAPACITOR 100 pF, 200 V (C320C101J2G5CA) 
CAPACITOR .1 pF, 50 V (RPA20Z5U104M50V) 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 
CAPACITOR 100 pF, 200 V (C320ClOlJ2G5CA) 
CAPACITOR .1 pF, 50 V (RPA20Z5U104M50V) 
CAPACITOR, VAR .6 - 4.5 pF, 500 V (27273) 
CAPACITOR .1 pF, 50 V (RPA20Z5U104M50V) 
CAPACITOR .1 pF, 50 V (RPA20Z5U104M50V) 
CAPACITOR .1 uF, 50 V (RPA20Z5U104M50V) 
CAPACITOR 47 pF, 50 V (CC0805COG470KlOOVPB) 
CAPACITOR 47 pF, 50 V (CC0805COG470KlOOVPB ) 
CAPACITOR 47 pF, 50 V (CC0805COG470KlOOVPB) 
CAPACITOR 1.5pF,200V(C312C159D2G5CA) 
DIODE, SIGNAL (JANlN4148) 
DIODE, SIGNAL (JANlN4148) 
RELAY, DPDT 12 VDC, 1 A (CSW12) 
INDUCTOR 10 LH, 3.7 OHM (1025-44) 
INDUCTOR 22 11H, 3.3 OHM (1025-52) 
INDUCTOR 22 uH, 3.3 OHM (1025-52) 
INDUCTOR 10pHY3.7OHM(1025-44)  
TRANS1 STOR (JAN2N2907A) 
TRANSISTOR (SRF3114) 
RESISTOR 5%, 114 W, 270 OHM (RLR07C271JR) 
RESISTOR 5%, 114 W, 22 OHM (RLR07C220JR) 
RESISTOR 5%, 114 W, 4.7 K (RLR07C472JR) 
RESISTOR 5%, 114 W, 10 K (RLR07C103JR) 
RESISTOR 5%, 118 W, 330 OHM (RLR05C331JR) 
RESISTOR, VAR 5 K (62-1-1-502) 
I C ,  CASCADE AMP (GPD1061) 
I C ,  CASCADE AMP (GPD1062) 
WIRE,  BUS 22 GA 

FSCM EFF QTY 

REF 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

AIR 



L 

FIGURE 7 - 5  BATTERY ASSEMBLY (OPTION - 0 4 )  

FIG- 
ITEM NO REF DES PART NO 1 2 3 4 5 6 7  DESCRIPTION 

5-  BT9101 7005-7624-500  BATTERY ASSEMBLY (OPTION - 0 4 )  
1 SEE F I G  1 3  COVER. BATTERY 

ATTACHING PARTS 
SEE F I G  1 3  SCREW ( 4 - 4 0  X 1 1 4  PPHM) 
SEE FIG 13  WASHER, LOCK ( # 4  INT TOOTH LOCKWASH) 

---*--- 

FSCM EFF QTY 

REF 
1 





e FIG- 
ITEM NO REF DES PART NO 

6 -  7 0 1 0 - 5 1 3 1 - 7 0 0 *  

1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY 

FREQUENCY STANDARD PC BOARD ASSEMBLY SEE REF 
F I G  7, 8 AND 9 FOR NHA 

SPACER 4 - 4 0  (BR6911-8 -0 .250-31 )  0 5 7 9 1  4 
CABLE ASSY, COAX FLEX 1 
CABLE ASSY, COAX FLEX 1 
CONNECTOR, WAFER ( 2 2 - 0 5 - 2 0 7 1 )  27264  1 
CONNECTOR, SMB ( 2 0 0 9 - 7 5 1 1 - 0 0 0 )  1 9 5 0 5  1 
CAPACITOR .1 p F ,  5 0  V (RPA20Z5U104M50V) 72982  1 
CAPACITOR .1 p F ,  5 0  V (RPA20Z5U104M50V) 72982 1 
CAPACITOR .1 p F ,  5 0  V ( ~ P A 2 0 Z 5 ~ 1 0 4 M 5 0 V )  72982 1 
CAPACITOR 1 0 0 0  pF, 1 0 0  V (C320C102J2G5CA) 61637 1 
CAPACITOR .O1 p F, 1 0 0  V (C052K103KlX5CA) 61637 1 
CAPACITOR 1 0 0 0  pF, 1 0 0  V (C320C102J2G5CA) 61637 1 
CAPACITOR . O l  y F ,  1 0 0  V (C052K103K lX5CA)  61637 1 
CAPACITOR .l :!F, 5 0  V (RPA20Z5U104M50V) 72982 1 
CAPACITOR 3 3  y F ,  1 0  V (T35OF336KOlOAS) 31433 1 
DIODE, S-BAR ( 5 0 8 2 - 2 8 0 0 )  54893  1 
INDUCTOR 2 2  pH,  3.3 OHM ( 1 0 2 5 - 5 2 )  99800  1 
TRANSISTOR (JAN2N2907A) 81349  1 
TRANSISTOR (JAN2N2907A) 81349  1 
TRANSISTOR (JAN2N2907A)  81349 1 
RESISTOR 5%, 1 1 4  W, 1 0 0  K ( R L R O ~ C ~ O ~ J R )  81349  1 
RESISTOR 5%, 1 1 4  W, 1 K (RLR07C102JR) 81349  1 
RESISTOR 5%, 1 1 4  W, 1 M (RLR07C105JR) 81349  1 
RESISTOR 5%, 1 1 4  W, 2.2 K (RLR07C222JR) 81349  1 
RESISTOR 5%, 1 1 4  W, 6.8 K (RLR07C682JR) 81349  1 
RESISTOR 5%, 1 1 4  W, 1 0  K (RLR07C103JR) 81349  1 
RESISTOR 5%, 1 1 4  W, 4.7 K (RLR07C472JR) 81349 1 
RESISTOR 52, 1 1 4  W, 2.7 K ( ~ L R 0 7 c 2 7 2 J R )  81349 1 
RESISTOR 5%, 1 1 4  W, 2 .7  K (RLR07C272JR) 81349 1 
RESISTOR 5%, 1 1 4  W, 1 0  K (RLR07C103JR) 81349 1 
RESISTOR 5%, 1 1 4  W, 1 0  K (RLR07C103JR) 81349 1 
RESISTOR 5%, 1 1 4  W, 4.7 K (RLR07C472JR) 81349 1 
RESISTOR 5 % , 1 / 4 W , l O K ( R L R 0 7 C 1 0 3 J R )  81349 1 
RESISTOR 5%, 1 1 4  W, 4.7 K (RLR07C472JR) 81349 1 
RESISTOR 5 % , 1 / 4 W , l O K ( R L R 0 7 C 1 0 3 J R )  81349 1 
IC,  OP AMP (LM741CH) 27014 1 
I C ,  QUAD 2 - INPUT NAND (SN74LSOON) 01295 1 
IC,  DUAL DECADE COUNTER (SN74LS390N) 01295 1 

NOTE: * NOT AVAILABLE AS A STAND ALONE 
PC BOARD ASSEMBLY. 
MUST BE COORDINATED WITH: 
7010-5131-701 ,  
7 0 1 0 - 5 1 3 1 - 7 0 2  OR 
7 0 1 0 - 5 1 3 1 - 7 0 3  



FMIAM- 1200SIA ILLUSTRATED PARTS CATALOG 



- FIG- 
ITEM NO REF DES PART NO 1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY 

7 - 7010-5131-701 FREQUENCY STANDARD PC BOARD ASSEMBLY W1.5 PPM REF 
OSCILLATOR SEE FIG 1 3  FOR NHA 

1 6050-0880-630 CABLE ASSY, COAX FLEX 1 
C2810 1580-4700-220 CAPACITOR 47 pF, 25 V (25TWMS47M) 52318 1 
62804 5850-1009-100 OSCILLATOR, TCXO 10  MHz, +12 VDC, .5 PPM UNK025 1 

(2010-2)  
7010-5131-700 FREQUENCY STANDARD PC BOARD ASSEMBLY SEE NP 

FIG 6 FOR DETAILS 



F I G U R E  7-8 FREQUENCY STANDARD PC BOARD ASSEMBLY 
W I T H  .2 PPM OSCILLATOR ( O P T I O N  -01) 



- FIG- 
I T E M  NO REF DES PART NO 

SEE F I G  1 
SEE F I G  1 
SEE F I G  1 

1 2 3 4 5 6 7  DESCRIPTION FSCM EFF  QTY 

FREQUENCY STANDARD P C  BOARD A S S E M B L Y  W1.2 PPM R E F  
O S C I L L A T O R  ( O P T I O N  -01) SEE F I G  1 3  FOR NHA 

CABLE ASSY, COAX F L E X  1 
CABLE ASSY, COAX F L E X  1 
CONNECTOR, C I R C U L A R  ( 8 5 7 8 )  0 0 6 2 9  1 
CAPACITOR 4 7  p F ,  2 5  V ( 2 5 T W M S 4 7 M )  5 2 3 1 8  1 
O S C I L L A T O R ,  TCXO 10 MHz,  +11 VDC, . 2  PPM UNK025 1 

( 2 3 5 2 )  I N C L  MTG HARDWARE 
ATTACH1 NG PARTS 

SCREW ( 4 - 4 0  X 1 1 4  PFHM) UNK015 1 
BRACKET 1 
WASHER, LOCK ( # 6  I N T  TOOTH LOCKWASH) UNK015 1 
---*--- 
FREQUENCY STANDARD P C  BOARD ASSEMBLY SEE NP 

F I G  6 FOR D E T A I L S  
W I R E ,  7 s  2 2  GA A/ R 
L A C I N G  CORD, NYLON S I Z E  3 A 1  R 
T U B I N G ,  HS 118 B L K  A I R  



FMIAM- 1200SIA ILLUSTRATED PARTS CATALOG 

1 

F I G U R E  7-9 FREQUENCY STANDARD PC BOARD ASSEMBLY 
W I T H  . 0 5  PPM OSCILLATOR ( O P T I O N  - 0 2 )  



* FIG- 
I T E M  NO REF DES PART NO 

9- 7010-5131-703 

1 6050-0880-630 
2 6050-0720-530 

P3601 2125-0000-003 
C2810 1580-4700-220 
62806 5850-0100-100 

2803-0313-003 

?010-5131-700 

SEE FIG 1 
SEE FIG 1 
SEE FIG 1 

1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY 

FREQUENCY STANCARD PC BOARD ASSEMBLY W/.C5 PPM 
OSCILLATOR (OPTION -02) SEE FIG 13 FOR NHA 

CABLE ASSY, COAX FLEX 
CABLE ASSY, COAX FLEX 
CONNECTOR, CIRCULAR (8578)  
CAPACITOR 47 uF ,  25 V (25TWMS47M) 
OSCILLATOR, TCXO 1 0  MHz, +12.6 V O C  .05 PPM 

(OSC49-35) 
ATTACH1 NG PARTS 

SCREW (4-40 X 5 /16 PFHM) 
---*--- 
FREQUENCY STANDARD PC BOARD ASSEMBLY SEE 

FIG 6 FOR DETAILS 
WIRE, 7 5  22 GA 
LACING CORD, NYLON S I Z E  3 
TUBING, HS 118 BLK 

REF 



L 

A 

I 
B 1 

Q 
D E T A I L  A D E T A I L  B 

REV D TO E 

7 0 1 0 - 5 5 3 0 - 1 0 0  ASSY ONLY 

FIGURE 7 - 1 0  D.V.M.lI.0. PC BOARD ASSEMBLY ( I N C L  O P T I O N  -10) 

R N P  



FIG- 
ITEM NO REF DES PART NO 1 2 3 4 5 6 7  DESCRIPTION 

D.V.M./I.O. PC BOARD ASSEMBLY SEE F I G  1 3  FOR 
D.V.M./I .o. PC BOARD ASSEMBLY (OPTION -10) 

SEE F I G  1 3  FOR NHA 
SHIELD 
CONNECTOR, SMB ( 2 1 1 0 - 7 5 1 1 - 0 0 0 )  
CONNECTOR, HEADER ( 8 6 0 6 3 - 9 )  
CONNECTOR, HEADER ( 1 - 8 6 0 6 3 - 3 )  
CAPACITOR 5 6  pF, 6 V (T322D566M006AS) 
CAPACITOR 5 6  $, 6 V (T322D566M006AS) 
CAPACITOR 15  6, 1 6  V (T350E156M016AS) 
CAPAC ITOR .O l  pF, 1 0 0  V (C052K103K lX5CA)  
CAPAC ITOR .1 pF, 5 0  V (RPA20Z5U104M50V) 
CAPACITOR .1 pF, 5 0  V (RPA20Z5U104M50V) 
CAPACITOR .1 pF, 5 0  V (RPA20Z5U104M50V) 
CAPACITOR .1 pF, 5 0  V (RPA20Z5U104M50V) 
CAPAC ITOR -1 pF, 5 0  V (RPA20Z5U104M50V) 
CAPAC ITOR .047 p, 5 0  V (PC12 .047-50 -5 )  
CAPACITOR .1 p, 5 0  V (PC12 .1 -50 -5 )  
CAPACITOR 1 FF, 5 0  V (MPC13-1 -50 -5 )  
CAPACITOR I 5  pF, 2 0 0  V (C320C150J2G5CA) 
CAPACITOR .1 pF, 5 0  V (RPA20Z5U104M50V) 
CAPACITOR .1 pF, 5 0  V (RPA20Z5U104M50V) 
CAPACITOR 6 8  pF, 2 0 0  V (C320C680J2G5CA) 
CAPACITOR .1 pF, 5 0  V (RPA20Z5U104M50V) 
CAPACITOR .1 $, 5 0  V (RPA20Z5U104M50V) 
CAPACITOR .1 pF. 5 0  V (RPA20Z5U104M50V) 
CAPACITOR .1 pF, 5 0  V (RPA20Z5U104M50V) 
CAPACITOR .1 pF, 5 0  V (RPA20Z5U104M50V) 
CAPACITOR .1 pF, 5 0  V (RPAZOZ5U104M50V) 
CAPACITOR .1 pF, 5 0  V (RPA20Z5U104M50V) 
CAPACITOR .1 pF, 5 0  V (RPA20Z5U104M50V) 
CAPAC ITOR .1 pF, 5 0  V (RPA20Z5U104M50V) 
CAPAC ITOR .1 $, 5 0  V (RPA20Z5U104M50V) 
CAPACITOR .1 pF, 5 0  V (RPA20Z5U104M50V) 
CAPAC ITOR .1 pF, 5 0  V (RPA20Z5U104M50V) 
CAPAC ITOR .1 pF, 5 0  V (RPA20Z5U104M50V) 
CAPACITOR .1 pF, 5 0  V (RPA20Z5U104M50V) 
CAPACITOR .1 pF, 5 0  V (RPA20Z5U104M50V) 
CAPACITOR .1 pF, 5 0  V (RPA20Z5U104M50V) 
CAPACITOR .1 uF, 5 0  V (RPA20Z5U104M50V) 
CAPACITOR 2 2  pF, 2 0 0  V (C320C220JZG5CA) 
CAPACITOR 2 2 0  pF, 2 0 0  V (C320C221J2G5CA) 
CAPACITOR 2 2 0 0  pF, 100 V (C320C222J2G5CA) 
CAPACITOR .022 pF, 2 5  V (C340C223J2G5CA) 
CAPACITOR 4 7  pF, 2 5  V (CLE47MFlOV) 
CAPACITOR 47 pF, 2 5  V (25TWMS47M) 
CAPACITOR 4 7  uF, 2 5  V (25TWMS47M) 
CAPACITOR 1 pF,  3 5  V (T322B105M035AS) 
CAPACITOR .O1 pF, 5 0  V (C052K103K lX5CA)  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, ZENER 6.9 V (LM329CZ) 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  

CONTINUED ON NEXT PAGE 

FSCM EFF QTY 

NHA REF 
REF 

1 
19505  1 
00779  1 
00779  1 
31433 1 
31433 1 
31433 1 
31433 1 
72982 1 
72982 1 
72982 1 
72982 1 
72982 1 
27735 1 
27735 1 
27735 1 
61637 1 
72982  1 
79282  1 
61637  1 
72982  1 
72982  1 
72982 1 
72982  1 
72982 1 
72982 1 
72982 1 
72982 1 
72982 1 
72982 1 
72982 1 
72982 1 
72982  1 
72982 1 
72982  1 
72982  1 
72982  1 
61637  1 
61637  1 
61637 1 
61637 1 
62462 1 
52318 1 
52318  1 
31433 1 
61637 1 
81349 1 
81349  1 
81349  1 
81349  1 
81349 1 
81349 1 
81349 1 
27014 1 
81349 1 
81349 1 
81349 1 
81349  1 
81349 1 



FIG- 
I T E M  NO REF DES PART NO 

*h 
1 2 3 4 5 6 7  DESCRIPTION FSCM EFF (LTY 

DIODE, SIGNAL (JANlN4148) 81349 1 
DIODE, SIGNAL (JANlN4148) 81349 1 
DIODE, SIGNAL (JANlN4148) 81349 1 
DIODE, ZENER 6.2 V (JANlN4735) 81349 1 
DIODE, SIGNAL (JANlN4148) 81349 1 
DIODE, SIGNAL (JANlN4148) 81349 1 
RELAY, SPDT 4 VAC, 250 A (W172DIP-251) 94696 1 
RELAY, SPOT 4 VAC, 250 A (W172DPI-251) 94696 1 
RELAY, SPDT 4 VAC, 250 A (W172DIP-251) 94696 1 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 
RESISTOR 5%, 114 W, 27 K (RLR07C273JR) 81349 1 
RESISTOR 5%, 114 W, 10 K (RLR07C103JR) 81349 1 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 
RESISTOR 1%, 114 W, 1.58 K (RLR07C1581FR) 81349 1 
RESISTOR 5%, 114 W, 3.9 K (RLR07C392JR) 81349 1 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 
RESISTOR, VAR 500 OHM (62-2-1-501) 02111 1 
RESISTOR 1%, 114 W, 1.96 K (RLR07C1961FR) 81349 1 
RESISTOR I%, 114 W, 3.48 K (RLR07C3481FR) 81349 1 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 
RESISTOR 1%,1/4WY3.48K(RLR07C3481FR) 81349 1 
RESISTOR 1%, 114 W, 3.48 K (RLR07C3481FR) 81349 1 
RESISTOR 1%, 114 W, 3.48 K (RLR07C3481FR) 81349 1 
RESISTOR 5%, 114 W, 10 K (RLR07C103JR) 81349 1 
RESISTOR,VAR ZOOK(62-2-1-204)  02111 1 
RESISTOR 5%, 114 W, 4.7 M (RLR07C475JR) 81349 1 
RESISTOR I%, 114 W, 4.53 K (RLR07C4531FR) 81349 1 
RESISTOR I%, 114 W, 3.48 K (RLR07C3481FR) 81349 1 
RESISTOR, VAR 10 K (62-2-1-103) 02111 1 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 - 
RESISTOR 5%, 114 W, 22 K (RLR07C223JR) 81349 1 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 
RESISTOR 5%, 114 W, 6.8 K (RLR07C682JR) 81349 1 
RESISTOR 5%, 114 W, 470 OHM (RLR07C471JR) 81349 1 
RESISTOR 1%, 114 W, 4.99 K (RLR07C4991FR) 81349 1 
RESISTOR 1%, 114 W, 2.00 K (RLR07C2001FR) 81349 1 
RESISTOR 1%, 114 W, 200.00 K (RLR07C2003FR) 81349 1 
RESISTOR 5%, 114 W, 100 K (RLR07C104JR) 81349 1 
RESISTOR 5%, 114 W, 8.2 K (RLR07C822JR) 81349 1 
RESISTOR, VAR 100 K (62-2-1-104) 02111 1 
RESISTOR, VAR 5 K (62-2-1-502) 02111 1 
RESISTOR 5%, 114 W, 33 K (RLR07C333JR) 81349 1 
RESISTOR, VAR 10 K (62-2-1-103) 02111 1 
RESISTOR I%, 114 W, 40.20 K (RLR07C4022FR) 81349 1 
RESISTOR 1%, 114 W, 24.90 K (RLR07C2492FR) 81349 1 
RESISTOR 5%, 114 W, 33 K (RLR07C333JR) 81349 1 
RESISTOR, VAR 10 K (62-2-1-103) 02111 1 
RESISTOR 1%, 114 W, 14.70 K (RLR07C1472FR) 81349 1 
RESISTOR 5%, 114 W, 470 OHM (RLR07C471JR) 81349 1 
RESISTOR 5%, 114 W, 1 M (RLR07C105JR) 81349 1 
RESISTOR 5%, 114 W ,  5.6 K (RLR07C562JR) 81349 1 
RESISTOR 5%, 114 W, 3.3 K (RLR07C332JR) 81349 1 
RESISTOR 5%, 114 W, 15 K (RLR07C153JR) 81349 1 
RESISTOR 5%, 118 W, 470 OHM (RLR05C471JR) 81349 1 
RESISTOR 5%, 114 W, 4.7 K (RLR07C472JR) 81349 1 
RESI STOR, NETWORK PRECISION, 5-P (1776-542) 19647 1 
RESISTOR, NETWORK 4.7 K, 10-P (4310R-101-472) 57924 1 
I C ,  OP AMP (LF412CN) 27014 1 
I C ,  OP AMP (LF412CN) 27014 1 
IC, OP AMP (LF412CN) 27014 1 
IC, MPLXRIDMPLXR (CD4053BE) 02735 1 
I C ,  OCTAL D FLIP-FLOP (MM74C374) 27014 1 

CONTINUED ON NEXT PAGE 



,* 
FIG-  
I T E M  NO REF DES PART NO 

10 - U3006 3214-9244-000 
U3007 3214-9244-000 
U3008 3229-7109-000 
U3009 3221 -0001 -100 
U3010 3228-0005-000 
U3011 3214-9244-000 
U3012 3214-7374-000 
U3013 3214-9138-000 
U3014 3131-0000-044 
U3015 3131 -0000-025 
U3016 3214-9244-000 
U3017 3214-7374-000 
U3018 3134-0000-021 
U3019 3134-0000-021 
Y3001 2363-0095-000 

SEE FIG 1 
SEE FIG 1** 
SEE FIG 1** 

1 2 3 4 5 6 7  DESCRIPTION 

IC, OCTAL BFR/DRVR/RCVR (MM74HC244) 
IC, OCTAL BFR/DRVR/RCVR (MM74HC244) 
IC, A/D CONVERTER (ICL7109CPL) 
I C ,  J-FET OP AMP (LF356BN) 
IC, DTMF XCVR (20C89CP) 
I C ,  OCTAL BFR/DRVR/RCVR (MM74HC244) 
IC, OCTAL D FLIP-FLOP (MM74C374) 
IC, DCDR/MPLXR (MM74HC138) 
IC, QUAD 2-INPUT NAND (SN74LSOON) 
I C ,  TRIPLE 3-INPUT NOR (SN74LS27N) 
IC, OCTAL BFR/ DRVR/RCVR (MM74HC244) 
IC, OCTAL D FLIP-FLOP (MM74HC374) 
IC, QUAD LINE DRVR (MC1488F) 
IC, QUAD LINE DRVR (MC1488F) 
CRYSTAL (3.579545 MHz PlNE357) 
WIRE, BUS 22 GA 
WIRE,BUS 26GA 
TUBING, TFL 26 GA, NAT 

NOTE: * THESE COMPONENTS REQUIRED 
FOR 7010-5530-101 ASSY ONLY 

@ THESE COMPONENTS REQUIRED 
FOR 7010-5530-100 ASSY ONLY 

FSCM EFF QTY 

27014 1 
27014 1 
32293 1 
27014 1 
64950 1 
27 104 1 
27014 1 
27014 1 
01295 1 
01295 1 
27014 1 
27014 1 
18324 1 
18324 1 
72982 1 

AIR 
AIR 
AIR 

* REFER TO MAINTENANCE SECTION 
FOR JUMPER LOCATION 



FMIAM- 1 POOSIA ILLUSTRATED PARTS CATALOG 
3 

2 

5 

4 

FIGURE 7 - 1 1  SHIPPING K I T  

FIG- 
ITEM NO REF DES PART NO 

11- 9901-5502-000  
1 1 0 0 0 - 1 0 0 0 - 2 0 1  
2 1002-5501-000  
3 1003-0001-500  
4 1002-5501-100  
5 1 0 0 3 - 0 0 0 2 - 0 0 0  

SEE F I G  1 2  

1 2 3 4 5 6 7  DESCRIPTION 

SHIPPING K I T  
CARTON, SHIPPING W/FOAM PADS 
TEXT, OPERATION FM/AM-1200S/A 
BINDER 
TEXT, MAINTENANCEIIPC FM/AM-1200S/A 
BINDER 
FM/AM-1200S/A DECALS 

FSCM EFF QTY 

REF 
1 
1 
1 
1 
1 

REF 



FIGURE 7-12 FM/AM-1200S/A DECALS 

TRANSMITTER 

f 

FIG- . 
ITEM NO REF DES PART NO 1 2 3 4 5 6 7  DESCRIPTION 

12- ' FM/AM-1200S/A DECALS SEE FIG 11 FOR NHA 
1 2400-5157-300 LABEL, 1 0  MHz 
2 2400-8002-000 LABEL, CAUTION 120/240 V 
3 2400-2396-600 LABEL, DO NOT CONNECT 

FSCM EFF QTY 

REF 
1 
1 
1 



38 

67 

68 

66 

1 
78 

I 

FIGURE 7-13 COMPOSITE ASSEMBLY 



FIG- 
#- ITEM NO REF DES PART NO 1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY 

COMPOSITE ASSEMBLY, FM/AM-120OS/A 
BEZEL, REAR 
BEZEL, FRONT 

ATTACHING PARTS 
SCREW ( 4 - 4 0  X 1 1 4  PPHM) 
SCREW ( 4 - 4 0  X 1 1 4  PFHM) 
---*--- 
GROUNDING SHIM, TOP 
GROUNDING SHIM, S I D E  
GROUND1 NG S H I  M, BOTTOM 
L I D  ASSEMBLY 
CASE ASSEMBLY 
KNOB 

ATTACHING PARTS 
SCREW ( 4 - 4 0  x 1 1 8  SHS) ---*--- 
SCOPE POWER AND CONTROL ASSEMBLY 
CABLE ASSY, RIBBON ANALYZER - 
SCOPE POWER AND CONTROL ASSEMBLY 
RETAINER PLATE, PC BOARD 

ATTACHING PARTS 
SCREW ( 4 - 4 0  X 1 1 4  PPHM) ---*--- 
BRACKET, RETAINER PLATE 

ATTACHING PARTS 
SCREW ( 4 - 4 0  X 3 / 1 6  PPHM) ---*--- 

NP 
1 
1 

U NK015 5 
UNK015 2 

1 
2 
1 
1 
1 
4 

UNK015 2 

A 1 
SCOPE A 1 

B 1 
1 

UNK015 4 

2 

UNK015 1 

2 8 4 5 - 5 1 6 1 - 2 0 0  
2 8 4 5 - 5 1 6 1 - 4 0 0  
2 8 4 5 - 5 1 6 1  -300 
SEE F I G  1 4  
SEE F I G  1 5  
SEE F I G  1 6  

SEE F I G  1 6  

SEE F I G  16 
6 0 4 5 - 5  1 8 2 - 7 0 0  
SEE F I G  1 6  
4 5 0 3 - 5 1 6 0 - 6 0 0  

ANGLE, RETAINER PLATE 
ATTACHING PARTS 

SCREW ( 4 - 4 0  X 3 / 1 6  PPHM) 
---*--- 
GENERATE AUDIO PC BOARD ASSEMBLY 
RECEIVE AUDIO PC BOARD ASSEMBLY 
FUNCTION GENERATOR PC BOARD ASSEMBLY 
DVM/IO PC BOARD ASSEMBLY 
DVM/IO PC BOARD ASSEMBLY (OPT ION -10) 
PROCESSOR PC BOARD ASSEMBLY 
CPU PC BOARD ASSEMBLY 
CABLE ASSY, RIBBON KEYBOARD - CPU 
INTERFACE PC BOARD ASSEMBLY 
LOW LOOP ASSEMBLY 
FAST LOW LOOP ASSEMBLY 

ATTACHING PARTS 
SCREW ( 4 - 4 0  X 1 1 4  PPHM) ---*--- 
HIGH LOOP ASSEMBLY 

ATTACHING PARTS 
SCREW ( 4 - 4 0  X 1 1 4  PPHM) ---*--- 
DUPLEX ASSEMBLY 

ATTACHING PARTS 
SCREW ( 4 - 4 0  X 1 1 4  PPHM) ---*--- 
D I G I T A L  ASSEMBLY 

ATTACHING PARTS 
SCREW ( 4 - 4 0  X 1 1 4  PPHM) ---*--- 
10 .7  MHz GENERATEIRECEIVE ASSEMBLY 

ATTACHING PARTS 
SCREW ( 4 - 4 0  X 1 1 4  PPHM) ---*--- 

SEE F I G  2 0  
SEE F I G  2 1  
SEE F I G  2 2  
SEE F I G  10 
SEE F I G  10 
SEE F I G  2 3  
SEE F I G  23A  
6 0 4 5 - 5 1 8 2 - 6 0 0  
SEE F I G  2 4  
SEE F I G  2 5  
SEE F I G  2 5 A  

1 
1 
1 
1 

REF 
C 1 
D 1 

1 
1 

C 1 
D 1 

2 8 0 3 - 0 2 5 0 - 0 0 6  

SEE F I G  2 7  

2 8 0 3 - 0 2 5 0 - 0 0 6  

SEE F I G  3 0  

2 8 0 3 - 0 2 5 0 - 0 0 6  

SEE F I G  3 2  

2 8 0 3 - 0 2 5 0 - 0 0 6  

SEE F I G  3 5  

2 8 0 3 - 0 2 5 0 - 0 0 6  

CONTINUED ON NEXT PAGE 



FIG- 
I T E M  NO REF DES PART NO 1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY 

SEE F I G  3 7  ANALYZER RF ASSEMBLY 
ATTACHING PARTS 

SCREW ( 4 - 4 0  X 1 1 4  PPHM) 
---*--- 
ANALYZER I F  ASSEMBLY 

ATTACHING PARTS 
SCREW ( 4 - 4 0  X 1 1 4  PPHM) 
---*--- 
ANALYZER LOG AMP ASSEMBLY 

ATTACHING PARTS 
SCREW ( 4 - 4 0  X 1 1 4  PPHM) 
---*--- 
LOW PASS F I L T E R  ASSEMBLY 

ATTACHING PARTS 
SCREW ( 6 - 3 2  X 1 1 2  PPHM) 
NUT, C L I P  6 - 3 2  ( C 8 0 9 3 - 6 3 2 - 4 )  
CLAMP, CABLE (CLE  3 1 8 )  
---*--- 
HIGH-LOW PASS F I L T E R  ASSEMBLY 

ATTACHING PARTS 
SCREW ( 2 - 5 6  X 1 1 4  PPHM) 
WASHER, LOCK ( # 2  I N T  TOOTH LOCKWASH) 

DUAL VCO ASSEMBLY 
ATTACHING PARTS 

SCREW ( 4 - 4 0  X 1 1 4  SHC) 
WASHER, LOCK ( # 4  INT TOOTH LOCKWASH) 
SCREW ( 4 - 4 0  X 1 1 4 )  
WASHER, LOCK ( # 4  I N T  TOOTH LOCKWASH) 
---*--- 

CAPACITOR 4 7  uF, 2 5  V (25TT47MS)  
INDUCTOR 3 0  TURN, 1 8  GA ( 6 7 0 0 0 5 7 )  

M IXER NULL ASSEMBLY 
I F  ASSEMBLY 

ATTACHI  NG PARTS 
SCREW ( 4 - 4 0  X 1 1 4  SHC) 
WASHER, LOCK ( # 4  I N T  TOOTH LOCKWASH) 
SCREW ( 4 - 4 0  X 1 1 4  PFHM) 
---*--- 
FREQUENCY STANDARD PC BOARD ASSEMBLY WITH  

.5 PPM OSCILLATOR 
FREQUENCY STANDARD PC BOARD ASSEMBLY WITH  

.2  PPM OSCILLATOR (OPTION -01 )  
FREQUENCY STANDARD PC BOARD ASSEMBLY WITH  

.05 PPM OSCILLATOR (OPTION - 0 2 )  
ATTACHI  NG PARTS 

SCREW ( 4 - 4 0  X 1 1 4  PPHM) 
WASHER, LOCK ( # 4  I N T  TOOTH LOCKWASH) 
---*--- 
SPEAKER ( 2 X 3 8 A 8 )  

ATTACHI  NG PARTS 
SCREW ( 4 - 4 0  X 1 1 4  PPHM) 
NUT 4 - 4 0  (NAS671 -C4 )  
WASHER, LOCK ( # 4  I N T  TOOTH LOCKWASH) 
---*--- 

SEE F I G  3 9  

SEE F I G  4 1  

SEE F I G  4 3  

C1901  1 5 8 0 - 4 7 0 0 - 2 1 5  
L 1 9 0 1  1 8 0 0 - 5 0 5 1 - 4 0 0  

SEE F I G  4 5  
SEE F I G  4 6  

SEE F I G  7 

SEE F I G  8 

SEE F I G  9 

REF 

REF 

CONTINUED ON NEXT PAGE 



FIG- 
ITEM NO REF DES PART NO 1 2 3 4 5 6 7  DESCRIPTION FSCM EFF OTY 

COVER, BATTERY 
ATTACHI  NG PARTS 

SCREW ( 4 - 4 0  X 1 1 4  PPHM) 
WASHER, LOCK ( # 4  INT TOOTH LOCKWASH) ---*--- 
REAR PANEL ASSEMBLY 

ATTACHING PARTS 
SCREW ( 4 - 4 0  X 1 1 2  SHC) 
WASHER, LOCK ( # 4  I N T  TOOTH LOCKWASH) 
SCREW ( 4 - 4 0  X 1 1 4  PFHM) ---*--- 
FRONT PANEL ASSEMBLY 

ATTACHI  NG PARTS 
SCREW, SPECIAL  4 - 4 0  
SCREW ( 4 - 4 0  x 1 1 4  PFHM) ---*--- 
PAD, RUBBER 
CHASSIS  WIRE HARNESS ASSY 

ATTACHI  NG PARTS 
NUT 4 - 4 0  (NAS671 -C4 )  
WASHER, FLAT  (AN960 -C4 )  
CLAMP, CABLE ( C L E - 3 1 8 )  ---*--- 

MOTHERBOARD PC BOARD ASSEMBLY 
ATTACHI  NG PARTS 

SCREW ( 4 - 4 0  X 1 1 4  PPHM) ---*--- 
CONNECTOR, LOCKING (SMR-05V-B)  
CONTACT CONN 2 2 - 2 6  GA (SYM-001T-0.6)  
CONNECTOR, HEADER ( 2 2 - 0 1 - 2 1 5 1 )  
CONTACT, CONN 2 2 - 3 0  GA ( 0 8 - 5 5 - 0 1 0 1 )  
KEY, POLARI  Z I  NG CONN ( 1 5 - 0 4 - 9 2 0 9 )  
CONNECTOR, WAFER ( 2 2 - 0 1 - 2 0 7 1 )  
CONTACT, CONN 2 2 - 3 0  GA ( 0 8 - 5 5 - 0 1 0 1 )  
KEY, POLARI  Z I N G  CONN ( 1 5 - 0 4 - 9 2 0 9 )  
CONNECTOR, LOCKING (SMP-O5V-B) 
CONTACT, CONN 2 2 - 2 6  GA (SHF-001T-0 .8SS)  
TY -RAP 4 "  
WIRE, 7 s  2 0  GA 
WIRE, 7 s  2 2  GA 
WIRE, 7 s  2 6  GA 

CHASSIS  ASSY 
CABLE ASSY, COAX S E M I - R I G I D  
CABLE ASSY, COAX S E M I - R I G I D  
CABLE ASSY, COAX S E M I - R I G I D  
CABLE ASSY, COAX S E M I - R I G I D  
CABLE ASSY, COAX S E M I - R I G I D  
CABLE ASSY, COAX FLEX 
CABLE ASSY, COAX FLEX 
CABLE ASSY, COAX FLEX 
CABLE ASSY, COAX FLEX 
CABLE ASSY, COAX FLEX 

SEE F I G  5 1  

SEE F I G  5 8  

SEE F I G  6 2  

5 2 2 3 0  2 1 1 5 - 9 0 0 1 - 0 0 5  
2 1 1 4 - 9 0 0 1 - 0 0 1  

P I 6 0 2  2 1 1 5 - 0 0 0 0 - 0 1 4  
2 1 1 4 - 0 0 0 0 - 0 2 2  
2 1 2 7 - 9 9 0 0 - 1 0 0  

P 2 8 0 1  2 1 1 5 - 0 0 0 1  - 0 0 7  
2 1 1 4 - 0 0 0 0 - 0 2 2  
2 1 2 7 - 9 9 0 0 - 1 0 0  

P5106 2 1 1 5 - 9 0 0 2 - 0 0 5  
2 1 1 4 - 9 0 0 2 - 0 0 1  
SEE F I G  1 
SEE F I G  1 
SEE F I G  1 
SEE F I G  1 
6 5 0 0 - 5 1 8 2 - 8 0 2  
6 0 4 2 - 5 1 8 2 - 1 0 0  
6 0 4 2 - 5 1 8 2 - 2 0 0  
6 0 4 2 - 5 1 8 2 - 3 0 0  
6 0 4 2 - 5 1 8 2 - 4 0 0  
6 0 4 2 - 5 1 8 3 - 0 0 0  
6 0 5 0 - 0 0 4 1 - 1 5 0  
6 0 5 0 - 0 0 4 0 - 6 2 0  
6 0 5 5 - 0 8 4 1 - 2 5 0  
6 0 5 0 - 0 0 4 0 - 5 0 0  
6 0 5 0 - 0 0 4 1 - 0 5 0  

CONTINUED ON NEXT PAGE 



FIG-  
I T E M  NO REF DES PART NO 

13- 6050-0040-800 
6050-0040-330 
6050-0041 -350 
6050-0041 -920 
6050-0040-600 
6050-0040-250 
6050-0401-600 
6050-0042-120 
6050-0040-300 
6050-0040-400 
6050-0040-650 
6050-0040-950 
6050-0040-950 
6055-0911-600 
6055-0901-100 
SEE FIG 1 
SEE FIG 5 
SEE FIG 2 
SEE FIG 2 
SEE FIG 2 
SEE FIG 2 

1 2 3 4 5 6 7  DESCRIPTION 

CABLE ASSY, COAX FLEX 
CABLE ASSY, COAX FLEX 
CABLE ASSY, COAX FLEX 
CABLE ASSY, COAX FLEX 
CABLE ASSY, COAX FLEX 
CABLE ASSY, COAX FLEX 
CABLE ASSY, COAX FLEX 
CABLE ASSY, COAX FLEX 
CABLE ASSY, COAX FLEX 
CABLE ASSY, COAX FLEX 
CABLE ASSY, COAX FLEX 
CABLE ASSY, COAX FLEX 
CABLE ASSY, COAX FLEX 
CABLE ASSY, TRIAX FLEX 
CABLE ASSY, TRIAX FLEX 
TY-RAP 4" 

BATTERY ASSEMBLY (OPTION -04) 
GENERATE AMP ASSEMBLY (OPTION -05)  
MICROPHONE (OPTION -06) 
ANTENNNA, TELESCOPIC (OPTION -07) 
CARRYING CASE, NYLON (OPTION -09) 

- 
FSCM EFF QTY 

1 
1 
1 

A 1 
A 1 
A 1 
A 1 
A 1 
A 1 

1 
3 
1 

B 1 
1 
1 

A/R 
REF 
REF 
REF 
REF 
REF 

A---FM/AM-1200s 
B---FM/AM-1200A 
C---FM/AM-1200A, SN 1250 THRU SN 1449 

FM/AM-1200S, SN 3300 THRU SN 4491 
D---FM/AM-1200A, SN 1450 & ON 

FMJAM-1200S, SN 4492 & ON 

RF CABLE APPLICATION CHART 

TAG NO 

1 
2 
3 
5 
6 
7 
8 
9 

10 
11 
13 
14 
15 
16 
17 
18 
19 
2 0 
21 
2 2 
2 3 
24 
2 5 
26 
27 
30 
31  
32 

REF 

54202 
54203 
54101 
54103 
54003 
54002 
51203 
51204 
54401 
54502 
54302 
540 5 
5404 
5401 
5503 
53503 
55101 
55103 
35102 
55104 
5406 
5601 
56401 
51905 
51902 
59302 
59303 
52208 

PART NO 

6050-0041-150 
6050-0040-620 
6055-0841-250 
6050-0040-500 
6050-0041-050 
6050-0040-800 
6055-0911-600 
6055-0901-100 
6050-0040-500 
6050-0040-330 
6050-0041-350 
6050-0041-920 
6050-0401-600 
6050-0040-250 
6050-0040-600 
6042-5182-200 
6042-5182-400 
6042-5183-000 
6042-5182-300 
6042-5182-100 
6050-0042-120 
6050-0040-300 
6050-0040-400 
6050-0040-650 
6050-0040-950 
6050-0040-650 
6050-0040-650 
6050-0040-950 

DES 

52203 
5403 
5602 
51202 
51906 
51903 
53504 
55105 
54303 
54304 
52204 
52208 
52802 
5502 
5802 
52201 
52202 
AT3501-51 
AT3501-52 
53505 
52209 
56402 
51907 
59301 
52207 
52205 
52210 
52209 

EFF 

A 

A 
A 
A 
A 

A 

B 
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FIGURE 7 - 1 4  L I D  ASSEMBLY 

FIG-  
ITEM NO REF DES PART NO 

1 2  2 8 5 0 - 8 5 0 2 - 0 0 0  
1 3  1 4 1 2 - 5 1 8 4 - 7 0 0  

SEE F I G  1 

1 2 3 4 5 6 7  DESCRIPTION 

L I D  ASSEMBLY SEE F I G  1 3  FOR NHA 
ANTENNA, FLEX ( 7 6 - 0 1 6 5 )  
CONNECTOR, BNC ADAPTER ( U G 3 0 6 l U )  
C L I P  1 1 2  D ( 6 7 0  1 1 2 )  
CABLE ASSY, AC ( P 2 7 2 0 )  
CABLE ASSY, DC 
FUSE, SLO BLO 1 A, 2 5 0  V (MDL-1  FUSE) 
FUSE, FAST BLO - 1 2 5  A, 2 5 0  V ( A G c ~ / ~ A )  
FUSE, SLO BLO 5A, 2 5 0  V ( 3 1 3 0 0 5 )  
C L I P  1 / 4  D ( 6 7 0 - 1 1 4 )  
PANEL, RETAINER 

ATTACH1 NG PARTS 
SCREW ( 4 - 4 0  X 3 / 1 6  PPHM) 
---*,-- 
FASTENER ( HN4-2-2- I) 
L I D  MINOR ASSY 
TRIM, BLK 

FSCM EFF OTY 

REF 
55647 1 



FMIAM- 1200SIA ILLUSTRATED PARTS CATALOG 

1 

FIGURE 7 -15  CASE ASSEMBLY 
I 

FIG- 
I T E M  NO REF DES PART NO 1 2 3 4 5 6 7  DESCRIPTION 

CASE ASSEMBLY SEE F I G  1 3  FOR NHA 
HANDLE ASSY 

ATTACH1 NG PARTS 
SCREW ( 8 - 3 2  X 5 / 1 8  PTHM) 
WASHER, FLAT ( # l o )  
SPRING (LC026E-1)  
---*--- 
FOOT, CON1 CAL ( PP40013) 

ATTACHING PARTS 
SCREW ( 6 - 3 2  X 5 / 1 6  PPHM) 
---*--- 
DECAL, LOGO 
CASE MINOR ASSY 

FSCM EFF QTY 

REF 
1 



D V M  110 P C  B O A R D  ( O P T I O N  1 0 )  

T O P  V I E W  



SCWE CONTROL PC BOARD LOW PASS FILTER HIGH LOW PASS FILTER 
( FM/AM- 1 200A) 

\ \ I rNUATm 
D E T A I L  B 

M I X E R  NULL A S S Y  

BOTTOM V I E W  

S C O P E  CONTROL P C  B O A R D  
( F M / A M -  1200s)  

SCOPE POWER SCOPE POWER 
PC BOARD PC BOARD 

\ SCOPE CONTROL \ SCOPE CONTROL 
PC BOARD PC BOARD 

D E T A I L  A 
S I D E  V I E W  ( S C O P E  P O W E R  AND 
C O N T R O L  P C  B O A R D S )  

F i g u r e  4 - 5  L o c a t i o n  o f  C a l i b r a t i o n  
A d j u s t m e n t s  and T e s t  
P o i n t s  

4 - 4 5 1 4 - 4 6  B l a n k  





P 
FIG-  
ITEM NO REF DES PART NO 1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY 

SEE F I G  18 
SEE F I G  1 9  

3 1 0 7 - 5 1 5 5 - 4 0 0  
R 5 2 0 1  4 7 5 1 - 0 2 0 3 - 0 0 3  
R5202  4 7 5 1 - 0 2 0 3 - 0 0 3  
P 2 0 3  2 1 1 5 - 0 0 0 1 - 0 0 5  

2 1 1 4 - 0 0 0 0 - 0 2 2  
2 1 2 7 - 9 9 0 0 - 1 0 0  
SEE F I G  1 7  

1 4 1 5 - 5 1 5 9 - 9 0 0  
2 4 0 0 - 8 0 0 9 - 0 0 0  
SEE F I G  1 
SEE F I G  1 
SEE F I G  1 
SEE F I G  1 
SEE F I G  1 

SCOPE POWER & CONTROL ASSEMBLY SEE F I G  1 3  FOR NHA 
SCOPE POWER & CONTROL ASSEMBLY SEE F I G  1 3  FOR NHA 

SOCKET, CRT ( 5 4 5 - 2 4 4 )  1 6 2 3 7  
GROMMET 8 3 3 3 0  
CONNECTOR, WAFER ( 2 2 - 0 1 - 2 0 3 1 )  2 7 2 6 4  
CONTACT, CONN 2 2 - 3 0  GA ( 0 8 - 5 5 - 0 1 0 1 )  2 7 2 6 4  
TUBE, CATHODE RAY ( 9 5 A B 3 1 )  UNK017 
COIL ,  CRT TRACE ( 6 7 0 0 0 6 0 )  3 3 4 9 7  
SHIELD ASSY, CRT 

ATTACHI  NG PARTS 
SCREW ( 4 - 4 0  X 1 1 4  PPHM) U N K O l 5  
---*--- 
KNOB 

ATTACHI  NG PARTS 
SCREW ( 4 - 4 0  X 118 SHS) UNK015  
---*--- 
KNOB 

ATTACHING PARTS 
SCREW ( 4 - 4 0  x 118 SHS) UNK015  
---*--- 
KNOB 

ATTACHING PARTS 
SCREW ( 4 - 4 0  X 118 SHS) UNK015 
---*--- 
SCOPE CONTROL PC BOARD ASSEMBLY 
SCOPE CONTROL PC BOARD ASSEMBLY 

ATTACHING PARTS 
SCREW ( 4 - 4 0  x 1 1 4  PPHM) UNK015  
WASHER, SPECIAL ( 5 6 0 7 - 4 5 )  8 6 9 2 8  ---*--- 
INSULATOR , MYLAR 
SHIELD, PC BOARD 

ATTACHING PARTS 
SCREW ( 4 - 4 0  X 1 1 4  PPHM) UNK015  
WASHER, LOCK ( # 4  I N T  TOOTH LOCKWASH) U N K O l 5  
---*--- 
INSULATOR, MYLAR 
RESISTOR, VAR 2 0  K 
RESISTOR, VAR 2 0  K 
CONNECTOR, WAFER ( 2 2 - 0 1 - 2 0 5 1 )  2 7 2 6 4  
CONTACT, CONN 2 2 - 3 0  GA ( 0 8 - 5 5 - 0 1 0 1 )  2 7 2 6 4  
KEY, POLARIZ ING CONN ( 1 5 - 0 4 - 9 2 0 9 )  2 7 2 6 4  
SCOPE POWER PC BOARD ASSEMBLY 

ATTACHI  NG PARTS 
COLLAR 
SCREW ( 4 - 4 0  X 3 / 3 2  SHS) UNK015  
BEARINGPANEL  ( 1 8 4 ) I N C L M T G H A R D W A R E  8 3 3 3 0  
NUT 1 1 4  - 3 2  ( 0 1 9 - 9 7 1 - 0 3 )  1 2 6 9 7  
WASHER, FLAT  ( .363 OD) UNK015 
WASHER, LOCK ( # 4  I N T  TOOTH LOCKWASH) UNK015 
SCREW ( 4 - 4 0  X 1 1 4  PPHM) UNK015  ---*--- 
ENCLOSURE 
DECAL, CAUTION 
TY-RAP 5.5" 
TAPE, FOAM 3 / 4 "  
ROD, NYLON 118" D 
TUBING, TFL  2 6  GA, NAT 
WIRE, 7 s  2 6  GA 

A REF 
B REF 

1 
1 
1 
2 
1 
1 
1 

4 

4 

2 

2 

2 

2 

2 

A 1 
B 1 

4 
4 

A 1 
1 

4 
4 

2 
1 
1 
1 
4 
1 
1 

1 
4 
2 
2 
2 
2 
4 

1 
2 

A/ R 
A/R 
A/R 
A/R 
A I R  





FIG- 
ITEM NO 

1 7 -  

REF DES 

5 3 0 1  
P205 

C301 
C302 
C303 
C304 
C305 
C306 
C 307 
C308 
C309 
C310 
C311 
C312 
C313 
C314 
C315 
C316 
CR301 
CR302 
CR303 
CR304 
CR305 
CR306 
CR307 
CR308 
CR309 
CR310 
L 3 0 1  
9 3 0 1  
4303 
Q305 
Q306  
4307 
Q308 
4 3 0 9  
R301  
R302 
R303 
R304 
R305 
R306 
R307 
R308 
R309 
R310 
R311 
R312 

PART NO 1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY 

SCOPE POWER PC BOARD ASSEMBLY SEE REF 
F I G  1 6  FOR NHA 

CONNECTOR, WAFER ( 2 2 - 0 3 - 2 0 3 1 )  2 7 2 6 4  1 
CONNECTOR, WAFER ( 2 2 - 0 1 - 2 0 7 1 )  2 7 2 6 4  1 
KEY, POLARIZING CONN ( 1 5 - 0 4 - 9 2 0 9 )  2 7 2 6 4  1 
CONTACT, CONN 2 2 - 3 0  GA ( 0 8 - 5 5 - 0 1 0 1 )  2 7 2 6 4  5 
CAPACITOR .1 p F ,  5 0  V (RPA20Z5U104M50V) 7 2 9 8 2  1 
CAPACITOR 1 0 0 0  pF, 1 0 0  V ( ~ 3 2 0 C 1 0 2 ~ 2 G 5 C A )  6 1 6 3 7  1 
CAPACITOR .1 p F ,  5 0  V (RPA20Z5U104M50V) 7 2 9 8 2  1 
CAPACITOR 3 3 0  p F ,  1 6  V (16TT330MS) 5 2 3 1 8  1 
CAPACITOR 3 3 0  v F ,  1 6  V (16TT330MS) 5 2 3 1 8  1 
CAPACITOR .O1 u F ,  3 0 0 0  V (DD30-103)  7 1 9 5 0  1 
CAPACITOR .O1 p F ,  3 0 0 0  V ( 0 0 3 0 - 1 0 3 )  7 1 9 5 0  1 
CAPACITOR .O1 p F ,  3 0 0 0  V (OD30-103)  7 1 9 5 0  1 
CAPACITOR .10  p F ,  5 0 0  V (OD104)  7 1 9 5 0  1 
CAPACITOR .10 p F ,  5 0 0  V (DD104)  7 1 9 5 0  1 
CAPACITOR . l o  p F ,  5 0 0  V (DD104)  7 1 9 5 0  1 
CAPACITOR .10 p F ,  5 0 0  V (DD104)  7 1 9 5 0  1 
CAPACITOR . O l  p F ,  1 0 0 0  V (DD103)  7 1 9 5 0  1 
CAPACITOR 2 2 0  pF, 2 0 0  V (C320C221J2G5CA) 6 1 6 3 7  1 
CAPACITOR .O l  p F ,  1 0 0 0  V (DD103)  7 1 9 5 0  1 
CAPACITOR . O l  p F ,  1 0 0 0  V (DD103)  7 1 9 5 0  1 
DIODE, RECT ( E K 5 0 0 )  UNK013 1 
DIODE, RECT ( E K 5 0 0 )  UNK013 1 
DIODE, RECT ( J A N l N 4 9 3 7 )  8 1 3 4 9  1 
DIODE, RECT ( J A N l N 4 9 3 7 )  8 1 3 4 9  1 
DIODE, RECT ( J A N l N 4 9 3 7 )  8 1 3 4 9  . 1 
DIODE, RECT ( J A N l N 4 9 3 7 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 .  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
INDUCTOR 2 2  TUKN, 1 8  GA ( 6 7 0 0 0 5 5 )  3 3 4 9 7  1 
TRANSISTOR (JAN2N3903-18 )  8 1 3 4 9  1 
TRANSISTOR (JAN2N3903-18 )  8 1 3 4 9  1 
TRANSISTOR ( I R F 5 2 1 )  1 7 8 5 6  1 
TRANSISTOR ( I R F 5 2 1 )  1 7 8 5 6  1 
TRANSISTOR ( 4 0 3 2 1 )  0 2 7 3 5  1 
TRANS1 STOR ( 4 0 3 2 1  ) 0 2 7 3 5  1 
TRANS1 STOR (MPSA92) 0 4 7 1 3  1 
RESISTOR 5%, 1 1 4  W, 4 .7  K (RLR07C472JR) 8 1 3 4 9  1 
RESISTOR 5%, 1 1 4  W, 4.7 K ( R L R 0 7 c 4 7 2 ~ R )  8 1 3 4 9  1 
RESISTOR 5%, 1 1 4  W, 2 2  K (RLR07C223JR) 8 1 3 4 9  1 
RESISTOR 5%, 1 1 4  W, 3 3  OHM ( R L R O ~ C ~ ~ O J R )  8 1 3 4 9  1 
RESISTOR 5%, 1 1 4  W, 3 3  OHM (RLR07C330JR) 8 1 3 4 9  1 
RESISTOR 5%, 1 1 2  W, 1 0  K (RLR20C103JR) 8 1 3 4 9  1 
RESISTOR 5%, 1 1 2  W, 2 2  K (RLR20C223JR) 8 1 3 4 9  1 
RESISTOR, VAR 2 5 0  K (CM42299)  1 2 6 9 7  1 
RESISTOR 5%, 1 1 4  W, 6.8 OHM (RLR07C689JR) 8 1 3 4 9  1 
RESISTOR 5%, 1 1 4  W, 4 7 0  OHM ( R L R 0 7 c 4 7 1 ~ R )  8 1 3 4 9  1 
RESISTOR 5%, 1 1 2  W, 6 8 0  K (RLR20C684JR) 8 1 3 4 9  1 
RESISTOR, VAR 5 0 0  K (CM42300)  1 2 6 9 7  1 

CONTINUED ON NEXT PAGE 



FIG- 
I T E M  NO REF DES PART NO 

17- R313 4703-0824 -003 
R314 4703 -0824-003 
R315 4703 -0824 -003 
R316 4753 -0504 -002 
R317 4753 -0504 -002 
R318 4702-0103 -003 
R320 4702-0332-003 
R321 4702-0471 -003 
R322 4753 -01 03 -002 
R323 4702-0684 -003 
R324 4702-0102-003 
R325 4702-0102-003 
T301 5604-5150-100 
U301 31 33-0000-001 
U302 31 33-0000-004 

DESCRIPTION 

RESISTOR 5%, 112 W, 820 K (RLR20C824JR) 
RESISTOR 5%, 1/2 W, 820 K (RLR20C824JR) 
RESISTOR 5%, 112 W, 820 K (RLR20C824JR) 
RESISTOR, VAR 500 K (62-2-1-504) 
RESISTOR, VAR 500 K (62-2-1-504) 
RESISTOR 5%, 114 W, 10 K (RLR07C103JR) 
RESISTOR 5%, 114 W, 2.3 K (RLR07C332JR) 
RESISTOR 5%, 114 W, 470 OHM (RLR07C4712R) 
RESISTOR, VAR 10  K (62-2-1-103) 
RESISTOR 5%, 114 W, 680 K (RLR07C684JR) 
RESISTOR 5%, 114 W, 1 K (RLR07c102~R) 
RESISTOR 5%, 114 W, 1 K (RLR07c102~R) 
TRANS FORMER ( 6700053) 
I C ,  QUAD 2-INPUT NOR (CD4001BE) 
I C ,  DUAL JK FLIP-FLOP (CD4027BE) 

FSCM EFF QTY - 
81349 1 
81349 1 
81349 1 
02111 1 
02111 1 
81  349 1 
81  340 1 
81 349 1 
02111 1 
81 349 1 
81 349 1 
81 349 1 
33497 1 
02735 1 
02735 1 
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F IGURE 7 - 1 8  SCOPE CONTROL PC BOARD ASSEMBLY 
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P FIG- 
I T E M  NO REF DES PART NO DESCRIPTION 

SCOPE CONTROL PC BOARD ASSEMBLY SEE 
F I G  1 6  FOR NHA 

S W I T C H  ASSY V E R T I C A L  SCOPE 
R E S I S T O R ,  VAR 2 K ( 3 8 1 X - 2 K - S )  

A T T A C H I N G  PARTS 
BRACKET 
---*--- 
SWITCH,  ROTARY ( M M - P / R E L - 1 2 - 3 )  

S W I T C H  ASSY H O R I Z O N T A L  SCOPE 
R E S I S T O R ,  VAR 1 0 0  K ( 3 8 1 - 1 0 0 K - S )  

A T T A C H I N G  PARTS 
BRACKET 
---*--- 
SWITCH,  ROTARY ( M M - P / R E L - 2 4 - 5 )  

CONNECTOR, WAFER ( 2 2 - 0 3 - 2 0 3 1 )  
CONNECTOR, WAFER ( 2 2 - 0 3 - 2 1 0 1 )  
CONNECTOR, HEADER ( 2 2 - 0 3 - 2 0 5 1  ) 
CONNECTOR, HEADER ( 3 5 9 2 - 6 0 0 2 )  
CONNECTOR, HEADER ( 2 2 - 0 3 - 2 0 7 1 )  
C A P A C I T O R  . 0 2 2  p F ,  2 5  V ( C 3 4 0 C 2 2 3 J 2 G 5 C A )  
C A P A C I T O R  1 5  p F ,  2 0 0  V ( C 3 2 0 C 1 5 0 J 2 G 5 C A )  
C A P A C I T O R  2 7  p F ,  2 0 0  V ( C 3 2 0 C 2 7 0 J 2 G 5 C A )  
C A P A C I T O R  2 2 0  p F ,  2 0 0  V ( C 3 2 0 C 2 2 1 J 2 G 5 C A )  
C A P A C I T O R  18 p F ,  2 0 0  V ( C 3 2 0 C 1 8 0 J 2 G 5 C A )  
C A P A C I T O R  2 2 0 0  p F ,  100 V ( C 3 2 0 C 2 2 2 J 2 G 5 C A )  
C A P A C I T O R  10 uF,  2 5  V ( 2 5 M S 7 - 1 0 )  
C APAC I T O R  . O l  u F ,  5 0  V ( U K 5 0 - 1 0 3 )  
C A P A C I T O R  1 0  p F ,  2 5  V ( 2 5 M S 7 - 1 0 )  
C APAC I T O R  . O l  pF, 5 0  V ( U K 5 0 - 1 0 3 )  
C A P A C I T O R  3 p F ,  1 0 0  V ( R P E l l O C O G 3 R 3 C l O O V )  
CAPAC I T O R  . 0 1  p F ,  5 0  V ( U K 5 0 - 1 0 3 )  
CAPAC I T O R  .O1 p F ,  5 0  V ( U K 5 0 - 1 0 3 )  
C A P A C I T O R  . O l  p F ,  5 0  V ( U K 5 0 - 1 0 3 )  
C APAC I T O R  . O l  u F ,  5 0  V ( U K 5 0 - 1 0 3 )  
C A P A C I T O R  10 p F ,  2 5  V ( 2 5 M S 7 - 1 0 )  
CAPAC I T O R  .1 u F ,  6 3  V ( M K T 1 8 1 7 - 4 1 0 - 0 6 - 5 )  
CAPAC I T O R  . O l  p F ,  5 0  V ( P C 1 2 . 0 1 - 5 0 - 2 )  
C A P A C I T O R  .1 p F ,  5 0  V ( P C 1 2 . 1 - 5 0 - 5 )  
C A P A C I T O R  1 p F ,  5 0  V ( M P C 1 3 - 1 - 5 0 - 5 )  
C A P A C I T O R  1 0  p F, 2 0  V ( T 3 2 2 C 1 0 6 M 0 2 0 A S )  
C A P A C I T O R  1 0  p F ,  2 0 0  V ( C 3 2 0 C 1 0 0 J 2 G 5 C A )  
C A P A C I T O R  1 0 0 0  p F ,  1 0 0  V ( C 3 2 0 C 1 0 2 J 2 G 5 C A )  
C A P A C I T O R  4 7 0  p F ,  2 0 0  V ( C 3 2 0 C 4 7 1 J 2 G 5 C A )  
C A P A C I T O R  . O l  p F ,  5 0  V ( U K 5 0 - 1 0 3 )  
C A P A C I T O R  1 0 0 0  p F ,  100 V ( C 3 2 0 C 1 0 2 J 2 G 5 C A )  
C A P A C I T O R  1 0 0 0  p F ,  1 0 0  V ( C 3 2 0 C 1 0 2 J 2 G 5 C A )  
C A P A C I T O R  4 .7  p F, 2 0  V ( T 3 2 2 B 4 7 5 M 0 2 0 A S )  
C A P A C I T O R  10 p F ,  2 5  V ( 2 5 M S 7 - 1 0 )  
C A P A C I T O R  1 0  U F, 2 5  V ( 2 5 M S 7 - 1 0 )  
C A P A C I T O R  10 u F ,  2 5  V ( 2 5 M S 7 - 1 0 )  
C A P A C I T O R  10 F.I F,  2 5  V ( 2 5 M S 7 - 1 0 )  
C A P A C I T O R  .1 U F, 6 3  V ( M K T 1 8 1 7 - 4 1 0 - 0 6 - 5 )  
C A P A C I T O R  6 . 8  p F, 1 5  V ( T 3 2 2 B 6 8 5 M 0 1 5 A S )  
D I O D E ,  S I G N A L  ( J A N l N 4 1 4 8 )  
D I O D E ,  S I G N A L  ( J A N l N 4 1 4 8 )  
D I O D E ,  S I G N A L  ( J A N l N 4 1 4 8 )  
D I O D E ,  S I G N A L  ( J A N l N 4 1 4 8 )  
D I O D E ,  S I G N A L  ( J A N l N 4 1 4 8 )  
D I O D E ,  S I G N A L  ( J A N l N 4 1 4 8 )  
D I O D E ,  ZENER 6 . 9  V ( L M 3 2 9 C Z )  
D I O D E ,  ZENER 6 . 9  V ( L M 3 2 9 C Z )  
T R A N S I S T O R  ( J A N 2 N 3 9 5 6 )  
T R A N S I S T O R  ( J A N 2 N 2 9 0 7 A )  

FSCM EFF QTY 

A R E F  

C O N T I N U E D  ON N E X T  PAGE 



FIG- 
I T E M  NO REF DES PART NO 

18- 9203 4809-0000-003 
Q204 4809-0000-003 
4205 4807-0000-001 
Q206 4807-0000-001 
Q207 4807-0000-001 
Q208 4809-0000-003 
Q209 4809-0000-003 
Q210 4807-0000-001 
9211 4807-0000-001 
9212 4801-0000-001 
R201 4753-0203-002 
R202 4706-7501-001 
R203 4706-2491-001 
R204 4702-0103-003 
R205 4706-9093-001 
R206 4706-1003-001 
R207 4706-1004-001 
R208 4706- 1001-001 
R209 4706-9091-001 
R210 4702-0103-003 
R211 4702-0102-003 
R212 4702-0472-003 
R213 4706-1001-001 
R214 4706-9090-001 
R215 4753-0201-002 
R216 4702-0221-003 
R218 4752-0202-002 
R219 4706-2001-001 
R220 4702-0680- 003 
R221 4753-0500-002 
R222 4702-0183-003 
R223 4702-0152-003 
R224 4702-0273-003 
R225 4702-0101-003 
R226 4711-3301-001 
R227 4713-1502-001 
R228 4713-1502-001 
R229 4702-0330-003 
R230 4702-0151-003 
R231 4702-0101-003 
R232 4702-0822-003 
R233 4702-0222-003 
R234 4702-0271-003 
R235 4702-0221-003 
R236 4702-0221-003 
R237 4702-0102-003 
R238 4702-0105-003 
R239 4702-0103-003 
R240 4702-0473-003 
R241 4702-0473-003 
R242 4702-0104-003 
R243 4702-0103-003 
R244 4702-0123-003 
R245 4702-0821-003 
R246 4702-0272-003 
R247 4756-3010-200 
R249 4702-0472-003 
R250 4702-0471-003 
R251 4706-1001-001 
R252 4706-1001-001 
R253 4706-2490-001 
R254 4706-1100-001 
R255 4706-1001-001 

1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY - 
TRANSISTOR (40321) 02735 1 
TRANSISTOR (40321) 02735 1 
TRANSISTOR (JAN2N3903-18) 81349 1 
TRANSISTOR (JAN2N3903-18) 81349 1 
TRANSISTOR (JAN2N3903-18) 81349 1 
TRANSISTOR (40321) 02735 1 
TRANSISTOR (40321) 02735 1 
TRANSISTOR (JAN2N3903-18) 81349 1 
TRANSISTOR (JAN2N3903-18) 81349 1 
TRANS1 STOR ( JAN2N2222 ) 81349 1 
RESISTOR, V A R  20 K (62-2-1-203) 02111 1 
RESISTOR 1%,1 /4W,7 .50K(RLR07C7501FR)  81349 1 
RESISTOR 1%, 114 W ,  2.49 K (RLR07C2491FR) 81349 1 
RESISTOR 5%, 114 W ,  1 0  K (RLR07C103JR) 81349 1 
RESISTOR 18,  114 W ,  909.00 K (RLR07C9093FR) 81349 1 
RESISTOR 1%, 114 W ,  100.00 K (RLR07C1003FR) 81349 1 
RESISTOR I % ,  114 W ,  1.00 M (RLR07C1004FR) 81349 1 
RESISTOR 1%, 114 W ,  1.00 K (RLR07C1001FR) 81349 1 
RESISTOR I % ,  114 W ,  9.09 K (RLR07C9091FR) 81349 1 
RESISTOR 5%, 114 W ,  1 0  K (RLR07C103JR) 81349 1 
RESISTOR 5%, 114 W ,  1 K (RLR07C102JR) 81349 1 
RESISTOR 5%, 114 W ,  4.7 K (RLR07C472JR) 81349 1 
RESISTOR I%, 114 W ,  1.00 K (RLR07C1001FR) 81349 1 
RESISTOR I % ,  114 W ,  909.00 OHM (RLR07C9090FR) 81349 1 
RESISTOR, V A R  200 OHM (62-2-1-201) 02111 1 
RESISTOR 5X, 114 W ,  220 OHM (RLR07C221JR) 81349 1 
RESISTOR, VAR 2 K (62-1-1-202) 02111 1 
RESISTOR 1%, 114 W ,  2.00 K (RLR07C2001FR) 81349 1 
RESISTOR 5%, 114 W ,  68 OHM (RLR07C680JR) 81349 1 
RESISTOR, V A R  50 OHM (62-2-1-500) 02111 1 
RESISTOR 5 % , 1 / 4 W Y 1 8 K ( R L R 0 7 C 1 8 3 J R )  81349 1 
RESISTOR 5%, 114 W ,  1.5 K (RLR07C152JR) 81349 1 

14 

RESISTOR 5%, 114 W ,  27 K (RLR07C273JR) 81349 1 
RESISTOR 5%, 114 W ,  100 OHM (RLR07ClOlJR) 81349 1 
RESISTOR 1%, 112 W ,  3.30 K (RLR20C3301FR) 81349 1 
RESISTOR 2%, 2 W ,  15  K (RLR42C1502GR) 81349 1 
RESISTOR 2%, 2 W ,  15  K (RLR42C1502GR) 81349 1 
RESISTOR 5%,1/4W,33OHM(RLR07C330JR) 81349 1 
RESISTOR 5%,  114 W ,  150 OHM (RLR07C151JR) 81349 1 
RESISTOR 5%,  114 W ,  100 OHM (RLR07ClOlJR) 81349 1 
RESISTOR 5%, 114 W ,  8.2 K (RLR07C822JR) 81349 1 
RESISTOR 5%, 114 W ,  2.2 K (RLR07C222JR) 81349 1 
RESISTOR 5 % , 1 / 4 W , 2 7 0 O H M ( R L R 0 7 C 2 7 1 J R )  81349 1 
RESISTOR 5%, 114 W ,  220 OHM (RLR07C221JR) 81349 1 
RESISTOR 5%, 114 W ,  220 OHM (RLR07C221JR) 81349 1 
RESISTOR 5%, 114 W ,  1 K (RLR07C102JR) 81349 1 
RESISTOR 5 % , 1 / 4 W , l M ( R L R 0 7 C 1 0 5 J R )  81349 1 
RESISTOR 5%, 114 W ,  10  K (RLR07C103JR) 81349 1 
RESISTOR 5%, 114 W ,  47 K (RLR07C473JR) 81349 1 
RESISTOR 5%, 114 W ,  47 K (RLR07C473JR) 81349 1 
RESISTOR 5%, 114 W ,  100 K (RLR07C104JR) 81349 1 
RESISTOR 5%, 1 / 4  W ,  1 0  K (RLR07C103JR) 81349 1 
RESISTOR 5%,  114 W ,  12 K (RLR07C123JR) 81349 1 
RESISTOR 5%, 114 W ,  820 OHM (RLR07C821JR) 81349 1 
RESISTOR 5%, 114 W ,  2.7 K ( R L R O ~ C ~ ~ Z J R )  81349 1 
RESISTOR, VAR 1 K ( 3 3 3 9 ~ - 1 - 1 0 2 )  57924 1 
RESISTOR 5 % , 1 / 4 W , 4 . 7 K ( R L R 0 7 C 4 7 2 J R )  81349 1 
RESISTOR 5%, 114 W ,  470 OHM (RLR07C471JR) 81349 1 
RESISTOR 1%,1 /4W,1 .00K(RLR07C1001FR)  81349 1 
RESISTOR 1%,1 /4W,1 .00K(RLR07C1001FR)  81349 1 
RESISTOR 1%, 114 W ,  249.00 O H M  (RLR07C2490FR) 81349 1 
RESISTOR I % ,  114 W ,  110.00 OFZM (RLR07C1100FR) 81349 1 
RESISTOR 1%, 114 W ,  1.00 K (RLR07C1001FR) 81349 1 - 

CONTINUED ON NEXT PAGE 



FIG- 
I T E M  N O  REF DES 

18-  R256 
R25 7 
R258 
R259 
R260 
R26 1 
R262 
R263 
R264 
R265 
R266 
R267 
R268 
R269 
R270 
R27 1 
R272 
R273 
R274 
R275 
R276 

PART N O  

4706-1002-001 
4706-1002-001 
4706-1101-001 
4706-1000-001 
4752-0103-002 
4706-1002-001 
4702-0123-003 
4702-0102-003 
4702-0103-003 
4702-0470-003 
4702-0332-003 
4702-0103-003 
4702-0102-003 
4702-0102-003 
4702-0332-003 
4753-0202-002 
4712-4702-001 
4712-4702-001 
4702-0101-003 
4702-0102-003 
4702-0102-003* 
4702-0821-003* 
4702-0112-003* 
4702-0122-003* 
4702-0822-003 
4702-0222-003 
4702-0561-003 
4702-0473-003 
4706-1004-001 
4702-0333-003 
4702-0103-003 
4702-0103-003 
4702-0473-003 
4702-0103-003 
4702-0472-003 
4702-0105-003 
4702-0101-003 
4702-0103-003 
4702-0103-003 
4702-0103-003 
4752-0501-002 
4752-0201-002 
4702-0332-003 
4702-0221-003 
4702-0473-003 
4752-0103-002 
4702-0683-003 
4702-0101-003 
4701-0101-003 
4706-2372-001 
4706-2102-001 
3133-0000-015 
3133-0000-023 
3214-4013-100 
3214-4051-100 
3223-0003-000 
3135-0000-054 
3221-0006-000 
3135-0000-054 
3214-4013-100 

1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY 

RESISTOR 1%, 114 W, 10.00 K (RLR07C1002FR) 81349 1 
RESISTOR 1%, 114 W, 10.00 K (RLR07C1002FR) 81349 1 
RESISTOR 1 % , 1 / 4 W , 1 . 1 0 K ( R L R 0 7 C 1 1 0 1 F R )  81349 1 
RESISTOR 1%, 114 W, 100.00 OHM (RLR07C1000FR) 81349 1 
RESISTOR, VAR 10 K (62-2-1-103)  0211 1 1 
RESISTOR 1%, 114 W, 10.00 K (RLR07C1002FR) 81349 1 
RESISTOR 5%, 114 W, 12 K (RLR07C123JR) 81349 1 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 
RESISTOR 5%, 114 W, 10 K (RLR07C103JR) 81349 1 
RESISTOR 5%, 114 W, 47 OHM (RLR07C470JR) 81349 1 
RESISTOR 5 % , 1 / 4 W , 3 . 3 K ( R L R 0 7 C 3 3 2 J R )  81349 1 
RESISTOR 5%, 114 W, 10  K (RLR07C103JR) 81349 1 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 
RESISTOR 5%, 114 W, 3.3 K (RLR07C332JR) 81349 1 
RESISTOR, VAR 2 K (62-2-1-202) 02111 1 
RESISTOR 2%, 1 W, 47 K (RLR32C4702GR) 81349 1 
RESISTOR 2%, 1 W, 47 K (RLR32C4702GR) 81349 1 
RESISTOR 5%, 114 W, 100 OHM (RLR07ClOlJR) 813451 1 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 
RESISTOR 5%, 114 W, 820 OHM (RLR07C821JR) 81349 A/ R 
RESISTOR 5%, 114 W, 1.1 K (RLR07C112JR) 81349 A/ R 
RESISTOR 5 % , 1 / 4 W , 1 . 2 K ( R L R 0 7 C 1 2 2 J R )  81349 AIR 
RESISTOR 5%, 114 W, 8.2 K (RLR07C822JR) 81349 1 
RESISTOR 5 % , 1 / 4 W , 2 . 2 K ( R L R 0 7 C 2 2 2 J R )  81349 1 
RESISTOR 5%, 114 W, 560 OHM (RLR07C561JR) 81349 1 
RESISTOR 5%, 114 W, 47 K (RLR07C473JR) 81349 1 
RESISTOR 1%, 114 W, 1.00 M (RLR07C1004FR) 81349 1 
RESISTOR 5%, 114 W, 33 K (RLR07C333JR) 81349 1 
RESISTOR 5%, 114 W, 1 0  K (RLR07C103JR) 81349 1 
RESISTOR 5%, 114 W, 10  K (RLR07C103JR) 81349 1 
RESISTOR 5%, 114 W, 47 K (RLR07C473JR) 81349 1 
RESISTOR 5 % , 1 / 4 W , l O K ( R L R 0 7 C 1 0 3 J R )  81349 1 
RESISTOR 5 % , 1 / 4 W , 4 . 7 K ( R L R 0 7 C 4 7 2 J R )  81349 1 
RESISTOR 5%, 114 W, 1 M (RLR07C105JR) 81349 1 
RESISTOR 5%, 114 W, 100 OHM (RLR07C101JR) 81349 1 
RESISTOR 5%, 114 W, 1 0  K (RLR07C103JR) 81349 1 
RESISTOR 5%, 114 W, 10  K (RLR07C103JR) 81349 1 
RESISTOR 5%, 114 W, 10 K (RLR07C103JR) 81349 1 
RESISTOR, VAR 500 OHM (62-1-1-501) 02111 1 
RESISTOR, VAR 200 OHM (62-1-1-201) 02111 1 
RESISTOR 5%, 114 W, 3.3 K (RLR07C332JR) 81349 1 
RESISTOR 5%, 114 W, 220 OHM (RLR07C221JR) 81349 1 
RESISTOR 5 % , 1 / 4 W , 4 7 K ( R L R 0 7 C 4 7 3 J R )  81349 1 
RESISTOR, VAR 10  K (62-1-1-103)  02111 1 
RESISTOR 5%, 114 W, 68 K (RLR07C683JR) 81349 1 
RESISTOR 5%, 114 W, 100 OHM (RLR07ClOlJR) 81349 1 
RESISTOR 5%, 118 W, 100 OHM (RLR05ClOlJR) 81349 1 
RESISTOR 1%, 114 W, 23.70 K (RLR07C2372FR) 81349 1 
RESISTOR 1%, 114 W, 21.00 K (RLR07C2102FR) 81349 1 
I C ,  WIDE BAND OP AMP (CA3100T) 02735 1 
I C ,  MPLXRIDMPLXR (CD4053BE) 02735 1 
I C ,  DUAL 0 FLIP-FLOP (CD4013BE) 02735 1 
I C ,  ANALOG MPLXR (CD4051BE) 02735 1 
I C ,  DUAL VOLT COMPARATOR (LM393N) 27014 1 
I C ,  OP AMP (LF412N) 27014 1 
I C ,  DUAL LOW NOISE OP AMP (NE5532N) 18324 1 
I C ,  OP AMP (LF412CN) 27014 1 
I C ,  DUAL D FLIP-FLOP (CO4013BE) 02735 1 

NOTE: * SELECTED AT TEST (SAT) 
NOMINAL VALUE = 1 K 
SELECT RANGE = 820 OHM THRU 1.2 K 

A---FM/AM-1200S 





rr FIG- 
I T E M  NO REF DES 

19- 

1 
5 2 0 1  
5 2 0 2  
5 2 0 3  
5 2 0 5  
C 2 0 1  
C202 
C 2 0 3  
C204  
C205  
C206  
C207  
C 2 0 8  
C209  
C 2 1 0  
C 2 1 1  
C 2 1 2  
C 2 1 3  
C 2 1 4  
C 2 1 5  
C 2 1 6  
C 2 1 7  
C 2 1 8  
C219  
C 2 2 0  
C 2 2 1  
C 2 2 2  
C223  
C 2 2 4  
C225  
C 2 2 6  
C227  
C 2 2 9  
C 2 3 0  
C 2 3 1  
C 2 3 2  
CR201  
CR202 
CR203 
CR204 
CR205 
CR206 
CR207 
CR208 
CR209 
CR210 
Q 2 0 1  
4 2 0 2  
4 2 0 3  
Q 2 0 4  

2 
9 2 0 5  
4 2 0 6  
Q 2 0 7  
Q 2 0 8  
4 2 0 9  

3 
4 2 1 0  
Q 2 1 2  
4 2 1 3  
Q 2 1 4  

PART NO 

7 0 1 0 - 5 5 3 0 - 2 0 0  

1 2 3 4 5 6 7  DESCRIPTION 

SCOPE CONTROL PC BOARD ASSEMBLY SEE 
F I G  1 6  FOR NHA 

S H I E L D  
CONNECTOR, WAFER ( 2 2 - 0 3 - 2 0 3 1 )  
CONNECTOR, WAFER ( 2 2 - 0 3 - 2 1 0 1 )  
CONNECTOR, WAFER ( 2 2 - 0 3 - 2 0 5 1  ) 
CONNECTOR, WAFER ( 2 2 - 0 3 - 2 0 7 1 )  
CAPACITOR . 0 2 2  pF, 2 5  V (C340C223J2G5CA)  
CAPACITOR 1 5  pF, 2 0 0  V (C320C150J2G5CA)  
CAPACITOR 2 7  pF,  2 0 0  V (C320C270J2G5CA)  
CAPACITOR 2 2 0  pF,  2 0 0  V (C320C221J2G5CA)  
CAPACITOR 18 pF, 2 0 0  V (C320C180J2G5CA)  
CAPACITOR 2 2 0 0  pF, 100 V (C320C222J2G5CA)  
CAPACITOR 3 3  5, 10 V (T322D336MOlOAS)  
CAPACITOR . O l  pF, 100 V ( C 0 5 2 K 1 0 3 K l X 5 C A )  
CAPACITOR 3 3  $, 10 V (T322D336MOlOAS)  
CAPACITOR . O l  $, 100 V ( C 0 5 2 K 1 0 3 K l X 5 C A )  
CAPACITOR 3 pF, 100 V (RPE l lOCOG3R3C lOOV)  
CAPACITOR . O l  $, 100 V ( C 0 5 2 K 1 0 3 K l X 5 C A )  
CAPACITOR . O l  6, 100 V ( C 0 5 2 K 1 0 3 K l X 5 C A )  
CAPACITOR . O l  pf, 100 V ( C 0 5 2 K 1 0 3 K l X 5 C A )  
CAPACITOR . O l  #, 1 0 0  V ( C 0 5 2 K 1 0 3 K l X 5 C A )  
CAPACITOR 10 $, 2 5  V ( 2 5 M S 7 - 1 0 )  
CAPAC ITOR .1 $, 6 3  V ( M K T 1 8 1 7 - 4 1 0 - 0 6 - 5 )  
CAPACITOR . O l  $, 5 0  V ( P C 1 2 . 0 1 - 5 0 - 2 )  
CAPACITOR .1 pF, 5 0  V ( P C 1 2 . 1 - 5 0 - 5 )  
CAPACITOR 1 $, 5 0  V (MPC13-1 -50 -5 )  
CAPACITOR 10 5 ,  2 0  V ( T 3 2 2 C 1 0 6 J 0 2 0 A S )  
CAPACITOR . 0 0 1  5, 1 0 0  V ( P E 3 1 - 3 - 1 - 0 0 1 - 1 0 0  
CAPACITOR 1 0 0 0  pF, 100 V (C320C102J2G5CA)  
CAPACITOR 4 7 0  pF,  2 0 0  V ( C 3 2 0 C 4 7 1 J 2 G 5 C A )  
CAPACITOR . O l  $, 1 0 0  V ( C 0 5 2 K 1 0 3 K l X 5 C A )  
CAPACITOR 1 0 0 0  pF, 100 V (C320C102J2G5CA)  
CAPACITOR 3 3  #, 1 6  V ( T 3 5 0 H 3 3 6 M 0 1 6 A S )  
CAPACITOR 10 uF, 2 5  V ( 2 5 M S 7 - 1 0 )  
CAPACITOR 1 0  5, 2 5  V ( 2 5 M S 7 - 1 0 )  
CAPACITOR 10 5, 2 5  V ( 2 5 M S 7 - 1 0 )  
CAPACITOR 10 5, 2 5  V ( 2 5 M S 7 - 1 0 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, S IGNAL  ( J A N l N 4 1 4 8 )  
DIODE,  SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, ZENER 6 .9  V ( L M 3 2 9 C Z )  
DIODE, ZENER 6 . 9  V ( L M 3 2 9 C Z )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
TRANSISTOR ( J A N 2 N 3 9 5 6 )  
TRANSI  STOR ( J A N 2 N 2 9 0 7 A )  
TRANSISTOR ( 4 0 3 2 1 )  
TRANSISTOR ( 4 0 3 2 1 )  
INSULATOR, TRANSISTOR ( 5 1 1 - 0 3 8 )  
TRANSISTOR ( J A N 2 N 3 9 0 3 - 1 8 )  
TRANSISTOR ( J A N 2 N 3 9 0 3 - 1 8 )  
TRANSISTOR ( J A N 2 N 3 9 0 3 - 1 8 )  
TRANSISTOR ( 4 0 3 2 1 )  
TRANSI  STOR ( 4 0 3 2 1 )  
INSULATOR, TRANSISTOR ( 5 1 1 - 0 3 8 )  
TRANSI  STOR ( J A N 2 N 3 9 0 3 - 1 8 )  
TRANSISTOR ( J A N 2 N 2 2 2 2 )  
TRANSISTOR ( V N ~ O L M )  
TRANSISTOR ( J A N 2 N 3 6 4 6 )  

CONTINUED ON NEXT PAGE 

FSCM EFF QTY 

A REF 

1 
2 7 2 6 4  1 
2 7 2 6 4  1 
2 7 2 6 4  1 
2 7 2 6 4  1 
6 1 6 3 7  1 
6 1 6 3 7  1 
6 1 6 3 7  1 
6 1 6 3 7  1 
6 1 6 3 7  1 
6 1 6 3 7  1 
3 1 4 3 3  1 
6 1 6 3 7  1 
3 1 4 3 3  1 
6 1 6 3 7  1 
7 2 9 8 2  1 
6 1 6 3 7  1 
6 1 6 3 7  1 
6 1 6 3 7  1 
6 1 6 3 7  1 
5 2 3 1 8  1 

UNK014  1 
2 7 7 3 5  1 
2 7 7 3 5  1 
2 7 7 3 5  1 
3 1 4 3 3  1 

- 5 )  2 7 7 3 5  1 
6 1 6 3 7  1 
6 1 6 3 7  1 
6 1 6 3 7  1 
6 1 6 3 7  1 
3 1 4 3 3  1 
5 2 3 1 8  1 
5 2 3 1 8  1 
5 2 3 1 8  1 
5 2 3 1 8  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
2 7 0 1 4  1 
2 7 0 1 4  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
0 2 7 3 5  1 
0 2 7 3 5  1 
9 2 2 1 9  2 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
0 2 7 3 5  1 
0 2 7 3 5  1 
9 2 2 1 9  2 
8 1 3 4 9  1 
8 1 3 4 9  1 
1 7 8 5 6  1 
1 7 8 5 6  1 



FIG- 
I T E M  NO REF DES PART NO 

19-  R201 4753-0203-002 
R201 4752-0203-002 
R202 4706-7501-001 
R203 4706-2491-001 
R204 4702-0103-003 
R205 4706-9093-001 
R206 4706-1003-001 
R207 4706-1004-001 
R208 4706-1001-001 
R209 4706-9091-001 
R210 4702-0103-003 
R211 4702-0102-003 
R212 4702-0472-003 
R213 4706-1001-001 
R214 4706-9090-001 
R215 4753-0201-002 
R216 4702-0221-003 
R219 4706-2001-001 
R220 4702-0680-003 
R221 4753-0500-002 
R222 4702-0183-003 
R223 4702 -01 52 -003 
R225 4702-0101 -003 
R226 4711-3301-001 
R227 4713-1502-001 
R228 4713-1502-001 
R229 4702-0330-003 
R230 4702-0151-003 
R231 4702-0151-003 
R232 4702-0822-003 
R233 4702-0222-003 
R234 4702-0271-003 
R235 4702-0221-003 
R236 4702-0221-003 
R237 4702-0102-003 
R238 4702-0105-003 
R240 4706-2000-001 
R242 4702-0473-003 
R244 4702-0123-003 
R245 4702-0821-003 
R246 4702-0272-003 
R247 4756-3010-200 
R249 4702-0472-003 
R250 4702-0471-003 
R262 4702-0123-003 
R263 4702-0102-003 
R264 4702-0103-003 
R265 4702-0470-003 
R266 4702-0332-003 
R268 4702 -0102-003 
R269 4702-0102-003 
R270 4702-0332-003 
R271 4752-0202-002 
R272 4712-4702-001 
R273 4712-4702-001 
R274 4702-0101-003 
R275 4702-0102-003 
R276 4702-0102-003 
R277 4702-0822-003 
R278 4702-0222-003 
R279 4702-0561-003 
R280 4702-0473-003 
R281 4706-1004-001 

1 2 3 4 5 6 7  DESCRIPTION F 

RESISTOR, VAR 20 K (62-2-1-203) 
RESISTOR, VAR 20 K (62-1-1-203) 
RESISTOR 1%, 114 W, 7.50 K (RLR07C7501FR) 
RESISTOR 1%, 114 W, 2.49 K (RLR07C2491FR) 
RESISTOR 5%, 114 W, 1 0  K (RLR07C103JR) 
RESISTOR 1%, 114 W, 909.00 K (RLR07C9093FR) 
RESISTOR I%, 114 W, 100.00 K (RLR07C1003FR) 
RESISTOR I%, 114 W, 1.00 M (RLR07C1004FR) 
RESISTOR I%, 114 W, 1.00 K (RLR07C1001FR) 
RESISTOR 1%, 114 W, 9.09 K (RLR07C9091FR) 
RESISTOR 5%, 114 W, 1 0  K (RLR07C103JR) 
RESISTOR 596, 114 W, 1 K (RLR07C102JR) 
RESISTOR 5%, 114 W, 4.7 K (RLR07C472JR) 
RESISTOR 196, 114 W, 1.00 K (RLR07C1001FR) 
RESISTOR 1%, 114 W, 909.00 OHM (RLR07C9090FR) 
RESISTOR, VAR 200 OHM (62-2-1-201) 
RESISTOR 51, 114 W, 220 OHM (RLR07C221JR) 
RESISTOR 1%, 114 W, 2.00 K (RLR07C2001FR) 
RESISTOR 5%, 114 W, 68 OHM (RLR07C680JR) 
RESISTOR, VAR 50 OHM (62-2-1-500) 
RESISTOR 5%, 114 W, 1 8  K (RLR07C183JR) 
RESISTOR 5%, 114 W, 1.5 K (RLR07C152JR) 
RESISTOR 5%, 114 W, 100 OHM (RLR07ClOlJR) 
RESISTOR 1%, 112 W, 3.30 K (RLR20C3301FR) 
RESISTOR 2%, 2 W, 1 5  K (RLR42C1502FR) 
RESISTOR 2%, 2 W, 15 K (RLR42C1502FR) 
RESISTOR 5%, 114 W, 33 OHM (RLR07C330JR) 
RESISTOR 5%, 114 W, 150 OHM (RLR07C151JR) 
RESISTOR 5%, 114 W, 150 OHM (RLR07C151JR) 
RESISTOR 5%, 114 W, 8.2 K (RLR07C822JR) 
RESISTOR 5%, 1 / 4  W, 2.2 K (RLR07C222JR) 
RESISTOR 5%, 114 W, 270 OHM (RLR07C271JR) 
RESISTOR 5%, 114 W, 220 OHM (RLR07C221JR) 
RESISTOR 5%, 114 W, 220 OHM (RLR07C221JR) 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 
RESISTOR 5%, 114 W, 1 M (RLR07C105JR) 
RESISTOR 1%, 114 W, 200.00 OHM (RLR07C2000FR) 
RESISTOR 5%, 114 W, 47 K (RLR07C473JR) 
RESISTOR 5%, 114  W, 12  K (RLR07C123JR) 
RESISTOR 5%, 1 / 4  W, 820 OHM (RLR07C821JR) 
RESISTOR 5%, 1 / 4  W, 2.7 K (RLR07C272JR) 
RESISTOR, VAR 1 K (3339H-1-102) 
RESISTOR 5%, 114 W, 4.7 K (RLR07C472JR) 
RESISTOR 5%, 114 W, 470 OHM (RLR07C471JR) 
RESISTOR 5%, 114 W, 12  K (RLR07C123JR) 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 
RESISTOR 5%, 114 W, 1 0  K (RLR07C103JR) 
RESISTOR 5%, 114  W, 47 OHM (RLR07C470JR) 
RESISTOR 5%, 114 W, 3.3 K (RLR07C332JR) 
RESISTOR 5%, 1 / 4  W, 1 K (RLR07C102JR) 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 
RESISTOR 5%, 114 W, 3.3 K (RLR07C332JR) 
RESISTOR, VAR 2 K (62-1-1-202) 
RESISTOR 2%, 1 W, 47 K (RLR32C4702GR) 
RESISTOR 2%, 1 W, 47 K (RLR32C4702GR) 
RESISTOR 5%, 114 W, 100 OHM (RLR07ClOlJR) 
RESISTOR 5%, 1 1 4  W, 1 K (RLR07C102JR) 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 
RESISTOR 5%,1 /4W,8 .2K(RLR07C822JR)  
RESISTOR 5%, 114 W, 2.2 K (RLR07C222JR) 
RESISTOR 5%, 114 W, 560 OHM (RLR07C561JR) 
RESISTOR 5%, 114 W, 47 K (RLR07C473JR) 
RESISTOR 1%, 114 W, 1.00 M (RLR07C1004FR) 

- 
SCM EFF QTY - 

02111 B 1 
02111 C 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
02111 1 
81349 1 
81349 1 
81349 1 
02111 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 q 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
57924 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
02111 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 

3 

CONTINUED ON NEXT PAGE 



f i  FIG-  
I T E M  NO REF DES P A R T  NO 

19-  R282 4702-0333-003 
R283 4702-0103-003 
R284 4702 -0472-003 
R286 4702-0103-003 
R287 4702-0472-003 
R288 4702-0105-003 
R289 4702-0101-003 
R291 4702-0101 -003 
R292 4702-0103-003 
R293 4752-0501-002 
R295 4702-0332-003 
R296 4702-0472-003 
R297 4702-0471-003 
R299 4702-0472-003 

4 7005-5144-300 
R217 4780-6302-351 

1 2 3 4 5 6 7  DESCRIPTION 

RESISTOR 5%, 114 W, 33 K (RLR07C333JR) 
RESISTOR 5%, 114 W, 1 0  K (RLR07C103JR) 
RESISTOR 5%, 114 W, 4.7 K (RLR07C472JR) 
RESISTOR 5%, 114 W, 1 0  K (RLR07C103JR) 
RESISTOR 5%, 114 W, 4.7 K (RLR07C472JR) 
RESISTOR 5%, 114 W, 1 M (RLR07C105JR) 
RESISTOR 5%, 114 W, 100 OHM (RLR07C101JR) 
RESISTOR 5%, 114 W, 100  OHM (RLR07C101JR) 
RESISTOR 5%, 114 W, 1 0  K (RLR07C103JR) 
RESISTOR, VAR 500 OHM (62-1-1-501) 
RESISTOR 5%, 114 W, 3.3 K (RLR07C332JR) 
RESISTOR 5%, 114 W, 4.7 K (RLR07C472JR) 
RESISTOR 5%, 114 W, 470 OHM (RLR07C471JR) 
RESISTOR 5%, 114 W, 4.7 K (RLR07C472JR) 
SWITCH ASSY VERTICAL SCOPE 

RESISTOR, VAR 2 K (381X-2K-S) 
ATTACHI NG PARTS 

BRACKET 
---*--- 
SWITCH, ROTARY (MM-P/REL-12-3) 

SWITCH ASSY HORIZONTAL SCOPE 
RESISTOR, VAR 100 K 

ATTACHI NG PARTS 
BRACKET 
---*--- 
SWITCH, ROTARY 

I C ,  WIDE BAND OP AMP (CA3100T) 
I C Y  DUAL D FLIP-FLOP (CD4013BE) 
IC, ANALOG MPCXR (CD4051BE) 
I C ,  DUAL VOLT COMPARATOR (LM393N) 
I C Y  OP AMP (LF412CN) 
I C ,  DUAL LOW NOISE OP AMP (NE5532N) 
IC, OP AMP (LF412CN) 

F S C M  E F F  Q T Y  

81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
02111 1 
81349 1 
81349 1 
81349 1 
81349 1 

1 
12697 1 

A---FM/AM-1200A 
B---FM/AM-1200A S/N 1250 THRU S/N 1289 
C---FM/AM-1200A S/N 1290 & ON 
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FIGURE 7 - 2 0  GENERATE AUDIO PC BOARD ASSEMBLY 



P FIG- 
I T E M  NO REF DES PART NO 

7 0 1 0 - 5 5 3 0 - 3 0 0  

1 2 3 4 5 6 7  DESCRIPTION 

GENERATE AUDIO PC BOARD ASSEMBLY SEE 
F I G  1 3  FOR NHA 

CONNECTOR, HEADER ( 6 5 0 0 0 - 0 2 6 )  
CAPACITOR 3 3 0  p F ,  1 6  V (16TT330MS) 
CAPACITOR .O1 p F ,  1 0 0  V (C052K103K lX5CA)  
CAPACITOR 1 p F ,  5 0  V ( 5 0 T W l L )  
CAPACITOR 4 7 0  pF ,  2 0 0  V (C320C471J2G5CA) 
CAPACITOR 1 0  LIF, 3 5  V (35TT lOMS)  
CAPACITOR .1 p F ,  5 0  V ( R P A 2 0 Z 5 ~ 1 0 4 M 5 0 V )  
CAPACITOR 2 7 0  pF, 2 0 0  V (C320C271J2G5CA) 
CAPACITOR 1 0  uF,  3 5  V (35TT lOMS)  
CAPACITOR .1 y F ,  5 0  V (RPA20Z5U104M50V) 
CAPACITOR .1 p F ,  5 0  V ( R P A 2 0 Z 5 ~ 1 0 4 ~ 5 0 V )  
CAPACITOR .1 u F ,  5 0  V ( R P A 2 0 Z 5 ~ 1 0 4 ~ 5 0 ~ )  
CAPACITOR .1 uF,  5 0  V ( R P A 2 0 Z 5 ~ 1 0 4 M 5 0 V )  
CAPACITOR 1 0  p F ,  3 5  V (35TT lOMS)  
CAPACITOR .1 p F ,  5 0  V (RPA20Z5U104M50V) 
CAPACITOR .I pl ' ,  5 0  V ( R P A 2 0 Z 5 ~ 1 0 4 M 5 0 V )  
CAPACITOR 1 0 0 0  pF, 6 0 0  V (CE102)  
CAPACITOR 1 0 0 0  pF, 6 0 0  V (CE102)  
CAPACITOR .1 p F ,  5 0  V (RPA20Z5U104M50V) 
CAPACITOR 3 3 0  p F ,  1 6  V (16TT330MS) 
CAPACITOR .Ol  p F ,  5 0  V (UK50-103)  
CAPACITOR 1 0  pF, 2 0 0  V (C320ClOOJ2G5CA) 
CAPACITOR 1 0 0 0  pF,  6 0 0  V ( C E 1 0 2 )  
CAPAC ITOR .10 p F ,  5 0  V ( R P A 2 0 Z 5 ~ 1 0 4 M 5 0 V )  
CAPACITOR 3 3  p F ,  2 0  V (T322E336M020AS) 
CAPACITOR .I p F ,  5 0  V (RPA20Z5U104M50V) 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, ZENER 5.1 V ( J A N l N 5 2 3 1 B )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIOOE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
TRANSISTOR ( S J E 1 4 6 2 )  
TRANSISTOR (JAN2N2905)  
TRANS1 STOR (JAN2N2907A) 
TRANSISTOR (JAN2N2905)  
TRANSISTOR ( ~ A ~ 2 ~ 2 2 2 2 )  
TRANSISTOR (JAN2N2222)  
TRANSISTOR (JAN2N2N907A) 
RESISTOR 5 % , 1 / 4 W , 4 . 7 K ( R L R 0 7 C 4 7 2 J R )  
RESISTOR 5%, 1 1 4  W, 1 0  OHM (RLR07ClOOJR) 
RESISTOR 5%, 1 1 4  W, 1 K (RLR07C102JR) 
RESISTOR 5%, 1 1 4  W, 2 2  K (RLR07C223JR) 
RESISTOR 5%, 1 1 4  W, 4 .7  K (RLR07C472JR) 
RESISTOR 5%, 1 1 4  W, 1 K (RLR07C102JR) 
RESISTOR 5%, 1 1 4  W, 4 7  OHM (RLR07C470JR) 
RESISTOR 5%, 1 1 4  W, 2 2  K (RLR07C223JR) 
RESISTOR 5%, 1 1 4  W, 1 8  K (RLR07C183JR) 
RESISTOR 5%, 1 1 4  W, 3 3  K ( R L R O ~ C ~ ~ ~ J R )  
RESISTOR 5%, 1 / 4  W, 2 2  K (RLR07C223JR) 
RESISTOR 5%, 1 1 4  W, 1 0  K (RLR07C103JR) 
RESISTOR 5%, 1 1 4  W, 1 K (RLR07C102JR) 
RESISTOR 5%, 1 1 4  W, 3.3 K (RLR07C332JR) 
RESISTOR 5%, 1 1 4  W, 2.7 K (RLR07C272JR) 
RESISTOR 5%, 1 1 4  W, 2 2  K (RLR07C223JR) 
RESISTOR 5%, 1 1 4  W, 1 0 0  K (RLR07C104JR) 

CONTlNUED ON NEXT PAGE 

FSCM EFF QTY 

REF 

UNKOOl 1 
5 2 3 1 8  1 
6 1 6 3 7  1 
5 2 3 1 8  1 
6 1 6 3 7  1 
5 2 3 1 8  1 
7 2 9 8 2  1 
7 2 9 8 2  1 
5 2 3 1 8  1 
7 2 9 8 2  1 
7 2 9 8 2  1 
7 2 9 8 2  1 
7 2 9 8 2  1 
5 2 3 1 8  1 
7 2 9 8 2  1 
7 2 9 8 2  1 
7 1 9 5 0  1 
7 1 9 5 0  1 
7 2 9 8 2  1 
5 2 3 1 8  1 
7 1 9 5 0  1 
6 1 6 3 7  1 
7 1 9 5 0  1 
7 2 9 8 2  1 
3 1 4 3 3  1 
7 2 9 8 2  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
0 4 7 1 3  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1  3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
8 1 3 4 9  1 



FIG-  
I T E M  N O  REF DES PART NO 

20- R2318 4702-0103-003 
R3219 4702-0273-003 
R3220 4702-0334-003 
R3221 4702-0223-003 
R3222 4702-0183-003 
R3223 4702-0183-003 
R3224 4753-1030-002 
R3225 4702-0103-003 
R3226 4702-0471-003 
R3227 4753-0103-002 
R3228 4702-0103-003 
R3229 4702-0102-003 
R3230 4702-0104-003 
R3231 4702-0223-003 
R3232 4702-0223-003 
R3233 4702-0223-003 
R3234 4702-0102-003 
R3235 4702-0332-003 
R3236 4702-0332-003 
R3237 4702-0332-003 
R3238 4702-0332-003 
R3239 4702-0332-003 
R3240 4702-0473-003 
R3241 4702-0473-003 
R3242 4702-0225-003 
R3243 4702-0225-003 
R3244 4702-0473-003 
R3245 4702-0221-003 
R3246 4753-0502-002 
R3247 4702-0223-003 
R3248 4702-0223-003 
R3249 4702-0223-003 
R3250 4702-0221-003 
R3251 4702-0333-003 
R3252 4702-0222-003 
R3253 4702-0222-003 
R3254 4702-0472-003 
R3255 4702-0332-003 
R3256 4702-0472-003 
R3257 4702-0103-003 
R3258 4702-0103-003 
R3259 4702-0153-003 
R3260 4753-0202-002 
R3267 4702-0223-003 
R3268 4702-0223-003 
R3269 4702-0473-003 
R3270 4702-0229-002 
R3271 4702-0683-003 
R3272 4702-0223-003 
R3273 4702-0103-003 
R3274 4702-0334-003 
R3275 4702-0274-003 
R3276 4702-0223-003 
R3277 4702-0274-003 
R3278 4702-0102-003 

- 
1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY 

RESISTOR 5%, 114 W, 1 0  K (RLR07C103JR) 81349 1 
RESISTOR 5%, 114 W, 27 K ( R L R 0 7 c 2 7 3 ~ ~ )  81349 1 
RESISTOR 5%, 114 W, 330 K (RLR07C334JR) 81349 1 
RESISTOR 5%, 114 W, 22 K (RLR07C223JR) 81349 1 
RESISTOR 5%, 114 W, 18  K (RLR07c183~R)  81349 1 
RESISTOR 5%, 114 W, 18  K (RLR07c183~R)  81349 1 
RESISTOR, VAR 10 K (62-2-1-103)  02111 1 
RESISTOR 5%, 114 W, 10  K (RLR07C103JR) 81349 1 
RESISTOR 5%, 114 W, 470 OHM (RLR07c471~R)  81349 1 
RESISTOR, VAR 10  K (62-2-1-103)  02111 1 
RESISTOR 5%, 114 W, 1 0  K ( R L R O ~ C ~ O ~ J R )  81349 1 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 
RESISTOR 5%, 114 W, 100 K (RLR07C104JR) 81349 1 
RESISTOR 5%, 114 W, 22 K (RLR07C223JR) 81349 1 
RESISTOR 5%, 114 W, 22 K (RLR07c223~R)  81349 1 
RESISTOR 5%, 114 W, 22 K (RLR07C223JR) 81349 1 
RESISTOR 5 % , 1 / 4 W , l K ( R L R 0 7 C 1 0 2 J R )  81349 1 
RESISTOR 5%, 114 W, 3.3 K (RLR07C332JR) 81349 1 
RESISTOR 5%, 114 W, 3.3 K (RLR07C332JR) 81349 1 
RESISTOR 5%, 114 W, 3.3 K (RLR07C332JR) 81349 1 
RESISTOR 5 % , 1 / 4 W , 3 . 3 K ( R L R 0 7 C 3 3 2 ~ R )  81349 1 
RESISTOR 5%, 114 W, 3.3 K (RLR07C332JR) 81349 1 
RESISTOR 5%, 114 W, 47 K (RLR07C473JR) 81349 1 
RESISTOR 5%, 114 W, 47 K (RLR07C473JR) 81349 1 
RESISTOR 5%, 114 W, 2.2 M (RLR07C225JR) 81349 1 
RESISTOR 5 % , 1 / 4 W , Z . Z M ( R L R 0 7 C 2 2 5 J R )  81349 1 
RESISTOR 5%, 114 W, 47 K (RLR07C473JR) 81349 1 
RESISTOR 5%, 114 W, 220 OHM (RLR07C221JR) 81349 1 
RESISTOR, VAR 5 K, (62-2-1-502)  02111 1 
RESISTOR 5%, 114 W, 22 K (RLR07c223~R)  81349 1 - 
RESISTOR 5%, 114 W, 22 K (RLR07c223~R)  81349 1 
RESISTOR 5%, 114 W, 22 K (RLR07c223~R)  81349 1 
RESISTOR 5%, 114 W, 220 OHM (RLR07C221JR) 81349 1 
RESISTOR 5%, 114 W, 33 K (RLR07C333JR) 81349 1 
RESISTOR 5%, 114 W, 2.2 K (RLR07C222JR) 81349 1 
RESISTOR 5 % , 1 / 4 W , 2 . 2 K ( R L R 0 7 C 2 2 2 J R )  81349 1 
RESISTOR 5%, 114 W, 4.7 K (RLR07C472JR) 81349 1 
RESISTOR 5 % , 1 / 4 W , 3 . 3 K ( R L R 0 7 C 3 3 2 J R )  81349 1 
RESISTOR 5%, 114 W, 4.7 K (RLR07C472JR) 81349 1 
RESISTOR 5%, 114 W, 10  K (RLR07C103JR) 81349 1 
RESISTOR 5%, 114 W, 1 0  K (RLR07C103JR) 81349 1 
RESISTOR 5%, 114 W, 15  K (RLR07C153JR) 81349 1 
RESISTOR, VAR 2 K (62-2-1-202)  02111 1 
RESISTOR 5%, 114 W, 22 K (RLR07C223JR) 81349 1 
RESISTOR 5%, 114 W, 22 K (RLR07C223JR) 81349 1 
RESISTOR 5%, 114 W, 47 K (RLR07C473JR) 81349 1 
RESISTOR 5%, 1 W, 2.2 OHM (RLR32C229JR) 81349 1 
RESISTOR 5%, 114 W, 68 K (RLR07C683JR) 81349 1 
RESISTOR 5%, 114 W, 22 K (RLR07C223JR) 81349 1 
RESISTOR 5%, 114 W, 1 0  K (RLR07C103JR) 81349 1 
RESISTOR 5%, 114 W, 330 K (RLR07C334JR) 81349 1 
RESISTOR 5%, 114 W, 270 K (RLR07C274JR) 81349 1 
RESISTOR 5%, 114 W, 22 K (RLR07C223JR) 81349 1 
RESISTOR 5%, 1 / 4  W ,  270 K (RLR07C274JR) 81349 1 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 

CONTINUED ON NEXT PAGE 



P F I G  - 
I T E M  N O  REF DES P A R T  NO 1 2 3 4 5 6 7  DESCRIPTION 

I C Y  POWER AUDIO AMP ( L M 3 8 0 N )  
I C ,  MPLXR/DMPLXR (CD4053BE)  
I C Y  DUAL LOW NOISE OP AMP ( N E 5 5 3 2 N )  
I C Y  DUAL J-FET OP AMP ( L F 3 5 3 N )  
I C Y  MPLXR/DMPLXR (CD4053BE)  
I C Y  QUAD 2 - INPUT  NAND ( C D 4 0 1 1 B E )  
I C Y  BIMOS OP AMP ( C A 3 1 3 0 E )  
I C Y  DUAL J-FET OP AMP ( L F 3 5 3 N )  
I C Y  OP AMP (LF412CN)  

F S C M  E F F  Q T Y  



A 

FIGURE 7 -21  RECEIVE AUDIO PC BOARD ASSEMBLY 

D E T A I L  A 



FIG- 
I T E M  NO REF DES PART NO 

7 0 1 0 - 5 2 3 3 - 3 0 1  

1 2 3 4 5 6 7  DESCRIPTION 

RECEIVE AUDIO PC BOARD ASSEMBLY SEE 
F I G  1 3  FOR NHA 

CONNECTOR, HEADER ( 1 - 8 6 0 6 3 - 3 )  
CAPACITOR .1 pF,  5 0  V (RPA2OZ5UlD4M50V) 
CAPACITOR .1 p F ,  5 0  V (RPA20Z5U104M50V) 
CAPACITOR 1 p F ,  5 0  V ( 5 0 T W l L )  
CAPACITOR 1 pF,  5 0  V ( 5 0 T W l L )  
CAPACITOR .1 p F ,  5 0  V (RPA20Z5U104M50V) 
CAPACITOR 5 6 0 0  pF, 1 0 0  V (C320C562J2G5CA) 
CAPACITOR 5 6 0 0  pF,  1 0 0  V (C320C562J2G5CA) 
CAPACITOR .O1 p F ,  1 0 0  V ( C 0 5 2 ~ 1 0 3 K l X 5 C A )  
CAPACITOR 1 0  pF, 2 0 0  V (C320ClOOJ2G5CA) 
CAPACITOR 3.3 p F ,  5 0  V ( 5 0 T ~ 3 R )  
CAPACITOR 3.3 p F ,  5 0  V (50TW3R) 
CAPACITOR 3 3  p F ,  1 0  V (T3220336MOlOAS) 
CAPACITOR .47 p F ,  3 5  V (T322A474M035AS) 
CAPACITOR 6.8 pF ,  1 5  V (T322B685M015AS) 
CAPACITOR 2 2 0 0  pF,  1 0 0  V (C320C222J2G5CA) 
CAPACITOR 2 2 0 0  pF, 1 0 0  V (C320C222J2G5CA) 
CAPACITOR 1 0 0 0  pF, 1 0 0  V (C320C102J2G5CA) 
CAPACITOR 1 0 0 0  pF, 1 0 0  V (C320C102J2G5CA) 
CAPACITOR 2 2 0 0  pF, 1 0 0  V (C320C222J2G5CA) 
CAPACITOR 2 2 0 0  pF, 1 0 0  V ( C 3 2 0 C 2 2 2 ~ 2 G 5 C A )  
CAPACITOR 1 0 0 0  pF, 1 0 0  V ( C 3 2 0 C 1 0 2 ~ 2 G 5 C A )  
CAPACITOR 1 0 0 0  pF,  1 0 0  V (C320C102J2G5CA) 
CAPACITOR .O1 p F ,  1 0 0  V ( C 0 5 2 K 1 0 3 ~ 1 X 5 C A )  
CAPACITOR .O1 p F ,  1 0 0  V (C052K103K lX5CA)  
CAPACITOR 4 7 0 0  pF, 1 0 0  V (C320C472J2G5CA) 
CAPACITOR 4 7 0 0  pF, 1 0 0  V (C320C472J2G5CA) 
CAPACITOR 5 6 0 0  pF, 1 0 0  V (C320C562J2G5CA) 
CAPACITOR 5 6 0 0  pF, 1 0 0  V (C320C562J2G5CA) 
CAPACITOR 3.3 p F ,  5 0  V (50Tw3R) 
CAPACITOR .1 p F ,  5 0  V (RPA20Z5U104M50V) 
CAPACITOR .1 p F ,  5 0  V (RPA20Z5U104M50V) 
CAPACITOR .1 p F ,  5 0  V (RPA20Z5U104M50V) 
CAPACITOR .1 u F ,  5 0  V ( R P A 2 0 Z 5 ~ 1 0 4 M 5 0 V )  
CAPACITOR .1 p F ,  5 0  V (RPA20Z5U104M50V) 
CAPACITOR .1 p F ,  5 0  V (RPA20Z5U104M50V) 
CAPACITOR .1 p F ,  5 0  V (RPA20Z5U104M50V) 
CAPACITOR 1 p F ,  3 5  V (T322B105M035AS) 
CAPACITOR .1 p F ,  5 0  V (RPA20Z5U104M50V) 
CAPACITOR .1 p F ,  5 0  V (RPA20Z5U104M50V) 
CAPACITOR .1 p F ,  5 0  V (RPA20Z5U104M50V) 
CAPACITOR .1 p F ,  5 0  V ( R P A 2 0 Z 5 ~ 1 0 4 M 5 0 V )  
CAPACITOR .1 p F ,  5 0  V (RPA20Z5U104M50V) 
CAPACITOR 1 0  p F, 3 5  V (35TT lOMS)  
CAPACITOR 1 p F ,  5 0  V ( 5 0 T W l L )  
CAPACITOR 1 0  p F ,  3 5  V (35TT lOMS)  
CAPACITOR 4 7  pF, 2 0 0  V ( C 3 2 0 C 4 7 0 ~ 2 G 5 C A )  
CAPACITOR 1 p F ,  3 5  V (T322B105M035AS) 
DIODE, SIGNAL ( J A ~ l N 4 1 4 8 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
OIOOE, SIGNAL ( J A ~ l N 4 1 4 8 )  
OIOOE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  

FSCM EFF QTY 

REF 

CONTINUED ON NEXT PAGE 



FIG-  
I T E M  NO REF DES 

2 1 - R3301 
R3302 
R3303 
R3304 
R3305 
R3306 
R3307 
R3308 
R3309 
R3310 
R3311 
R3312 
R3313 
R3314 
R33 16 
R3317 
R3318 
R3313 
R3320 
R3321 
R3322 
R3323 
R3324 
R3325 
R3326 
R3327 
R3328 
R3329 
R3330 
R3331 
R3332 
R3333 
R3334 
R3335 
R3336 
R3337 
R3338 
R3339 
R3340 
R3341 
R3342 
R3343 
R3344 
R3345 
R3346 
R3347 
R3348 
R3349 
R3350 
R3352 
R3353 
R3354 
R3355 
R3356 
R3357 
R3358 
R3359 
R3360 
R3361 
R3362 
R3363 
R3364 
R3365 

P A R T  NO 

4706-3652-001 
4702-0473-003 
4753-0103-002 
4706-1002-001 
4702-0564-003 
4702-0221-003 
4702-0104-003 
4702-0472-003 
4702-0472-003 
4702-0103-003 
4702-0473-003 
4702-0472-003 
4702-0472-003 
4702-0102-003 
4702-0334-003 
4706-1332-001 
4753-0202-002 
4706-3012-001 
4753-0202-002 
4706-2742-001 
4702-0330-003 
4706-1001-001 
4702-0684-003 
4702-0223-003 
4702-0155-003 
4702-0334-003 
4702-0222-003 
4702-0562-003 
4702-0562-003 
4702-0223-003 
4702-0562-003 
4702-0562-003 
4702-0562-003 
4702-0104-003 
4702-0562-003 
4702-0102-003 
4702-0153-003 
4702-0562-003 
4702-0562-003 
4702-0562-003 
4702-0682-003 
4702-0223-003 
4702-0223-003 
4702-0105-003 
4706-2102-001 
4706-8062-001 
4702-0223-003 
4702-0103-003 
4753-0103-002 
4702-0103-003 
4702-0226-003 
4753-0102-002 
4702-0103-003 
4702-0473-003 
4702-0473-003 
4702-0151-003 
4702-0105-003 
4706-1002-001 
4706-4991-001 
4753-0203-002 
4706-1002-001 
4706-2152-001 
4753-0203-002 

1 2 3 4 5 6 7  DESCRIPTION 

RESISTOR 12,  114 W ,  36.50 K (RLR07C3652FR) 
RESISTOR 52,  114 W ,  47 K (RLR07C473JR) 
RESISTOR, V A R  10 K (62-2-1-103) 
RESISTOR I % ,  114 W ,  10.00 K (RLR07C1002FR) 
RESISTOR 5%, 114 W ,  560 K (RLR07c564~R) 
RESISTOR 5%, 114 W ,  220 OHM (RLR07C221JR) 
RESISTOR 52,  114 W ,  100 K ( R L R O ~ C ~ O ~ J R )  
RESISTOR 5%,  114 W ,  4.7 K (RLR07C472JR) 
RESISTOR 5%, 114 W ,  4.7 K (RLR07C472JR) 
RESISTOR 5%, 114 W ,  10  K (RLR07C103JR) 
RESISTOR 52,  114 W ,  47 K (RLR07C473JR) 
RESISTOR 5 % , 1 / 4 W , 4 . 7 K ( R L R 0 7 C 4 7 2 J R )  
RESISTOR 5%,  114 W ,  4.7 K (RLR07c472~R) 
RESISTOR 5 % ,  114 W ,  1 K ( R L R O ~ C ~ O ~ J R )  
RESISTOR 5%,  114 W ,  330 K (RLR07C334JR) 
RESISTOR 1 % , 1 / 4 W , 1 3 . 3 0 K ( R L R 0 7 C 1 3 3 2 F R )  
RESISTOR, VAR 2 K (62-2-1-202)  
RESISTOR I % ,  114 W ,  30.10 K (RLR07C3012FR) 
RESISTOR, V A R  2 K (62-2-1-202) 
RESISTOR 1%, 114 W ,  27.40 K (RLR07C2742FR) 
RESISTOR 5 % ,  114 W ,  33 OHM (RLR07C330JR) 
RESISTOR 1%,  114 W ,  1 .OO K (RLR07C1001FR) 
RESISTOR 52, 114 W ,  680 K (RLR07C684JR) 
RESISTOR 5%, 114 W ,  22 K (RLR07C223JR) 
RESISTOR 5 % , 1 / 4 W , 1 . 5 M ( R L R 0 7 C 1 5 5 J R )  
RESISTOR 5%, 114 W ,  330 K (RLR07C334JR) 
RESISTOR 5%, 114 W ,  2.2 K (RLR07C222JR) 
RESISTOR 5%, 114 W ,  5.6 K (RLR07C562JR) 
RESISTOR 5%, 114 W ,  5.6 K (RLR07c562~R) 
RESISTOR 5%, 114 W ,  22 K (RLR07C223JR) 
RESISTOR 5%, 114 W ,  5.6 K (RLR07C562JR) 
RESISTOR 5 % , 1 / 4 W , 5 . 6 K ( R L R 0 7 C 5 6 2 J R )  
RESISTOR 5%,  114 W ,  5.6 K (RLR07C562JR) 
RESISTOR 5 % , 1 / 4 W , l O O K ( R L R 0 7 C 1 0 4 J R )  
RESISTOR 5 % , 1 / 4 W , 5 . 6 K ( R L R 0 7 C 5 6 2 J R )  
RESISTOR 5%, 114 W ,  1 K (RLR07C102JR) 
RESISTOR 5%, 114 W ,  15  K (RLR07C153JR) 
RESISTOR 5%, 114 W ,  5.6 K (RLR07C562JR) 
RESISTOR 5%, 114 W ,  5.6 K (RLR07C562JR) 
RESISTOR 5%,  114 W ,  5.6 K (RLR07C562JR) 
RESISTOR 5 % , 1 / 4 W , 6 . 8 K ( R L R 0 7 C 6 8 2 J R )  
RESISTOR 5%, 114 W ,  22 K (RLR07C223JR) 
RESISTOR 5%, 114 W ,  22 K (RLR07C223JR) 
RESISTOR 5 % , 1 / 4 W , l M ( R L R 0 7 C 1 0 5 J R )  
RESISTOR 1%, 114 W ,  21.00 K (RLR07C2102FR) 
RESISTOR 1%, 114 W ,  80.60 K (RLR07C8062FR) 
RESISTOR 5%, 114 W ,  22 K (RLR07C223JR) 
RESISTOR 5%, 114 W ,  10  K (RLR07C103JR) 
RESISTOR, VAR 10 K (62-2-1-103) 
RESISTOR 5%,  114 W ,  1 0  K (RLR07C103JR) 
RESISTOR 5%, 114 W ,  22 M (RLR07C226JR) 
RESISTOR, V A R  1 K (62-2-1-102) 
RESISTOR 5 % , 1 / 4 W , l O K ( R L R 0 7 C 1 0 3 J R )  
RESISTOR 5%, 114 W ,  47 K (RLR07C473JR) 
RESISTOR 5%,  114 W ,  47 K (RLR07C473JR) 
RESISTOR 5%, 114 W ,  150 OHM (RLR07C151JR) 
RESISTOR 5%, 114 W ,  1 M (RLR07C105JR) 
RESISTOR 1 % , 1 / 4 W , 1 0 . 0 0 K ( R L R 0 7 C 1 0 0 2 F R )  
RESISTOR 1%, 114 W ,  4.99 K (RLR07C4991FR) 
RESISTOR, V A R  20 K (62-2-1-203) 
RESISTOR I % ,  114 W ,  10.00 K (RLR07C1002FR) 
RESISTOR 18,  114 W ,  21.50 K (RLR07C2152FR) 
RESISTOR, VAR 20 K (62-2-1-203) 

F S C M  EFF Q T Y  - 
81349 1 

CONTINUED ON NEXT PAGE 



FIG-  
e I T E M  N O  REF DES P A R T  N O  

2 1 - R3366 4706-4991-001 
R3367 4706- 1002-001 
R3368 4753-0503-002 
R3369 4753-0503-002 
R3370 4753-0503-002 
R3371 4753-0503-002 
R3372 4702-0272-003 
R3373 4706-3401-001 
R3374 4702-0473-003 
R3375 4702-0562-003 
R3376 4702-0473-003 
R3377 4702-0473-003 
R3378 4702-0473-003 
R3379 4753-0202-002 
R3380 4702-0152-003 
R3381 4702-0473-003 
R3382 4706-3481-001 
R3383 4753-0202-002 
R3384 4702-0102-003 
R3385 4702-0102-003 
R3386 4702-0102-003 
R3387 4702-0102-003 
R3388 4702-0102-003 
R3389 4706-1152-001 
R3390 4706-1152-001 
R3391 4706-1152-001 
R3392 4706-1152-001 
R3393 4702-0683-003 
R3394 4702-0683-003 
R3395 4702-0683-003 
R3396 4702-0683-003 
R3397 4702-0223-003 
R3398 4702-0561-003 
R3399 4702-0472-003 
R3400 4706-7151-001 
R3401 4.706-2321-001 
R3404 4706-6650-001 
R3405 4706-1001-001 
R3406 4706-2002-001 
R3407 4706-2102-001 
R3408 4706-2102-001 
R3409 4706-2102-001 
R3410 4706-2102-001 
R3411 4706-2102-001 
R3412 4702-0473-003 
R3413 4702-0473-003 
R3414 4702-0473-003 
R3416 4702-0104-003 
R3417 4702-0102-003 
R3418 4706-2150-001 
R3419 4701-0104-003 
R3420 4702-0472-003 
R3421 4702-0332-003 
R3422 4702-0103-003 
R3423 4702-0153-003 
R3424 4702-0102-003 
R3425 4706-2002-001 
R3426 4706-2372-001 
R3429 4702-0473-003 
R3430 4706-4991-001 
R3431 4706-1472-001 
R3432 4706-3320-001 
R3433 4702-0473-003 

1 2 3 4 5 6 7  DESCRIPTION FSCM EFF ~ T Y  

RESISTOR 1%, 114 W, 4.99 K (RLR07C4991FR) 81349 1 
RESISTOR I%, 114 W, 10.00 K (RLR07C1002FR) 81349 1 
RESISTOR, VAR 50 K (62-2-1-503) 02111 1 
RESISTOR, VAR 50 K (62-2-1-503)  02111 1 
RESISTOR, VAR 50 K (62-2-1-503)  02111 1 
RESISTOR, VAR 50 K (62-2-1-503) 021 11 1 
RESISTOR 5%, 114 W, 2.7 K (RLR07C272JR) 81349 1 
RESISTOR 1%, 114 W, 3.40 K (RLR07C3401FR) 81349 1 
RESISTOR 5%, 114 W, 47 K (RLR07C473JR) 81349 1 
RESISTOR 5 % , 1 / 4 W , 5 . 6 K ( R L R 0 7 C 5 6 2 J R )  81349 1 
RESISTOR 5%, 114 W, 47 K (RLR07C473JR) 81349 1 
RESISTOR 5%, 114 W, 47 K (RLR07c473~R) 81349 1 
RESISTOR 5%, 114 W, 47 K (RLR07C473JR) 81349 1 
RESISTOR, VAR 2 K (62-2-1-202) 02111 1 
RESISTOR 5%, 141  W, 1.5 K (RLR07cl52~R) 81349 1 
RESISTOR 5%, 114 W, 47 K (RLR07C473JR) 81349 1 
RESISTOR 1%, 114 W, 3.48 K (RLR07C3481FR) 81349 1 
RESISTOR, VAR 2 K (62-2-1-202)  02111 1 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 
RESISTOR 5 % , 1 / 4 W , l K ( R L R 0 7 C 1 0 2 J R )  81349 1 
RESISTOR I%, 114 W, 11.50 K (RLR07C1152FR) 81349 1 
RESISTOR 1%, 114 W, 11.50 K (RLR07C1152FR) 81349 1 
RESISTOR 1%, 114 W, 11.50 K (RLR07C1152FR) 81349 1 
RESISTOR 1%, 114 W, 11.50 K (RLR07C1152FR) 81349 1 
RESISTOR 5%, 114 W, 68 K (RLR07C683JR) 81349 1 
RESISTOR 5%, 114 W, 68 K (RLR07C683JR) 81349 1 
RESISTOR 5%, 114 W, 68 K (RLR07C683JR) 81349 1 
RESISTOR 5%, 114 W, 68 K (RLR07C683JR) 81349 1 
RESISTOR 5%, 114 W, 22 K (RLR07C223JR) 81349 1 
RESISTOR 5%, 114 W, 560 OHM (RLR07C561JR) 81349 1 
RESISTOR 5%, 114 W, 4.7 K (RLR07c472~R) 81349 1 
RESISTOR 1%, 114 W, 7.15 K (RLR07C7151FR) 81349 1 
RESISTOR 1 % , 1 / 4 W , 2 . 3 2 K ( R L R 0 7 C 2 3 2 1 F R )  81349 1 
RESISTOR 1%, 114 W, 665.00 OHM (RLR07C6650FR) 81349 1 
RESISTOR 1%, 114 W, 1.00 K (RLR07C1001FR) 81349 1 
RESISTOR 1%, 114 W, 20.00 K (RLR07C2002FR) 81349 1 
RESISTOR 1%, 114 W, 21.00 K (RLR07C2102FR) 81349 1 
RESISTOR 1%, 114 W, 21.00 K (RLR07C2102FR) 81349 1 
RESISTOR 1%, 114 W, 21.00 K (RLR07C2102FR) 81349 1 
RESISTOR 1%, 114 W, 21.00 K (RLR07C2102FR) 81349 1 
RESISTOR 1%, 114 W, 21.00 K (RLR07C2102FR) 81349 1 
RESISTOR 5%, 114 W, 47 K (RLR07C473JR) 81349 1 
RESISTOR 5%, 114 W, 47 K (RLR07C473JR) 81349 1 
RESISTOR 5%, 114 W, 47 K (RLR07c473~R) 81349 1 
RESISTOR 5 % , 1 / 4 W , l O O K ( R L R O 7 C 1 0 4 J R )  81349 1 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 
RESISTOR 1%, 114 W, 215.00 OHM (RLR07C2150FR) 81349 1 
RESISTOR 5%, 118 W, 100 K (RLR05C104JR) 81349 1 
RESISTOR 5%, 114 W, 4.7 K (RLR07C472JR) 81349 1 
RESISTOR 5%, 114 W, 3.3 K (RLR07C332JR) 81349 1 
RESISTOR 5%, 114 W, 10  K (RLR07C103JR) 81349 1 
RESISTOR 5%, 114 W, 15 K ( R L R O ~ C ~ ~ ~ J R )  81349 1 
RESISTOR 5%, 114 W, 1 K ( R L R O ~ C ~ O ~ J R )  81349 1 
RESISTOR 1%, 114 W, 20.00 K (RLR07C2002FR) 81349 1 
RESISTOR 1%, 114 W, 23.70 K (RLR07C2372FR) 81349 1 
RESISTOR 5%, 114 W, 47 K (RLR07c473~R) 81349 1 
RESISTOR 1%, 114 W, 4.99 K (RLR07C4991FR) 81349 1 
RESISTOR 1%, 114 W, 14.70 K (RLR07C1472FR) 81349 1 
RESISTOR I%, 114 W, 332.00 OHM (RLR07C3320FR) 81349 1 
RESISTOR 5%, 114 W, 47 K (RLR07C473JR) 81349 1 

CONTINUED ON NEXT PAGE 



FIG-  
I T E M  N O  REF DES 

21- R3434 
R3435 
R3436 
U3301 
U3302 
U3303 
U3304 
U3305 
U3306 
U3307 
U3308 
U3309 
U3310 
U3311 
U3312 
U3313 
U3314 
U3315 
U3316 
U3317 
U3318 
U3319 
U3320 
U3321 
U3322 
U3323 
U3324 
U3325 

PART NO 

4702-0473-003 
4702-0152-003 
4753-0202-002 
3133-0000-023 
3135-0000-038 
3135-0000-038 
3400-9002-000 
3221-0001-000 
3135-0000-038 
3221-0001-000 
3133-0000-024 
3221-0001-000 
3133-0000-023 
3130-0000-024 
4246-0000-038 
3214-4051-100 
3135-0000-038 
3221-0001-000 
3214-4051-100 
3214-4051-100 
3221-0006-000 
3221-0001-000 
3221-0001-000 
3221-0001-000 
3133-0000-023 
3135-0000-038 
3133-0000-023 
3133-0000-023 

1 2 3 4 5 6 7  DESCRIPTION FSCM E F F  QTY 
- 

RESISTOR 5%, 114 W, 47 K (RLR07c473~R) 81349 1 
RESISTOR 5%, 114 W, 1.5 K (RLR07C152JR) 81349 1 
RESISTOR, VAR 2 K (62-2-1-202) 02111 1 
I C ,  MPLXRIDMPLXR (CD4053BE) 02735 1 
I C ,  DUAL HI-PERF OP AMP (RC4558P) 01295 1 
I C ,  DUAL HI-PERF OP AMP (RC4558P) 01295 1 
OPT0 ISOLATOR (CLM6500) 03911 1 
I C ,  DUAL J-FET OP AMP (LF353N) 27014 1 
I C ,  DUAL HI-PERF OP AMP (RC4558P) 01295 1 
I C ,  DUAL J-FET OP AMP (LF353N) 27014 1 
I C ,  BIMOS OP AMP (CA3130E) 02735 1 
I C ,  DUAL J-FET OP AMP (LF353N) 27014 1 
I C ,  MPLXR/DMPLXR (CD3043BE) 02735 1 
I C ,  OP AMP (LM709CH) 27014 1 
I C ,  DUAL HI-PERF OP AMP (RC4558P) 01295 1 
I C ,  ANALOG MPLXR (CO4051BE) 02735 1 
I C ,  DUAL HI-PERF OP AMP (RC4558P) 01295 1 
I C ,  DUAL J-FET OP AMP (LF353N) 27014 1 
I C ,  ANALOG MPLXR (CD4051BE) 02735 1 
I C ,  ANALOG MPLXR (CD4051BE) 02735 1 
I C ,  DUAL LOW NOISE OP AMP (NE5532N) 18324 1 
I C ,  DUAL J-FET OP AMP (LF353N) 27014 1 
I C ,  DUAL J-FET OP AMP (LF353N) 27014 1 
I C ,  DUAL J-FET OP AMP (LF353N) 27014 1 
I C ,  MPLXRIDMPLXR (CD4053BE) 02735 1 
I C ,  DUAL HI-PERF OP AMP (RC4558P) 01295 1 
I C ,  MPLXRIDMPLXR (CD4053BE) 02735 1 
I C ,  MPLXR/DMPLXR (CD4053BE) 02735 1 



p FIG- 
ITEM NO REF DES PART NO 

22- 7010-5133-100 

53101 2129-1025-026 

1 3107-5259-700 
2 2850-0000-007 
3 2840-0000-004 

2801 -0438-006 

P3102 2129-0186-116 
C3101 1521-0000-008 
C3102 1521-0000-008 
C3103 1521-0000-008 
C3104 1580-4700-045 
C3105 1521-0000-008 
C3106 1521-0000-008 
C3107 1521-0000-008 
C3108 1521-0000-008 
C3109 1501-0103-005 
C3110 1521-0000-001 
C3111 1580-1000-350 
C3112 1506-0471-017 
C3113 1506-0152-017 
C3114 1506-0681-017 
C3115 1506-0152-017 
C3116 1506-0681-017 
C3117 1506-0471-017 
C3118 1506-0100-017 
C3119 1506-0100-017 
C3120 1506-0392-017 
C3121 1506-0182-017 
C3122 1580-1000-350 
C3123 1580-4700-045 
C3124 1580-4700-045 
C3125 1506-0471-017 
C3126 1506-0221-017 
C3127 1506-0221-017 
C3128 1506-0392-017 
C3129 1506-0182-017 
C3130 1507-0685-020 
CR3101 4815-0000-003 
CR3102 4815-0000-003 
CR3103 4815-0000-003 
L3101 1801-0022-001 
L3102 1801-0022-001 

. Q3101 4805-0000-003 
Q3102 4805-0000-001 
Q3103 4801-0000-001 
Q3104 4801-0000-001 
93105 4805-0000-001 
R3101 4702-0472-003 
R3102 4706-2001-001 
R3103 4706-2001-001 
R3104 4702-0562-003 
R3105 4702-0562-003 
R3106 4702-0562-003 
R3107 4702-0332-003 
R3108 4702-0332-003 
R3109 4702-0273-003 
R3110 4702-0273-003 
R3111 4702-0273-003 
R3112 4702-0273-003 
R3113 4702-0332-003 

1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY 

FUNCTION GENERATOR PC BOARD ASSEMBLY SEE 
FIG 13 FOR NHA 

CONNECTOR, HEADER (3429-1002) 75037 
ATTACH1 NG PARTS 

INSULATOR, MYLAR 
NUT (2-56) UNK016 
WASHER, LOCK (#z INT TOOTH LOCKWASH) UNK015 
SCREW (2-56 X 7/16 PPHM) UNK015 ---*--- 
CONNECTOR, HEADER (86063-9) 00779 
CAPACITOR .1 W, 50 V (RPA20Z5U104M50V) 72982 
CAPACITOR .1 pF, 50 V (RPA20Z5U104M50V) 72982 
CAPACITOR .1 pF, 50 V (RPA20Z5U104M50V) 72982 
CAPACITOR 47 pF, 10 V (10TT47MS) 52318 
CAPACITOR .1 pF, 50 V (RPA20Z5U104M50V) 72982 
CAPACITOR .1 PF, 50 V (RPA20Z5U104M50V) 72982 
CAPACITOR .1 6, 50 v (RPA20Z5U104M50V) 72982 
CAPACITOR .1 W, 50 V (RPA20Z5U104M50V) 72982 
CAPACITOR -01 pF, 50 V (UK50-103) 71950 
CAPACITOR, VAR 9 .O-35 pF (EAB538-01109-35PF) 72982 
CAPACITOR 10 pF., 35 V (35TTlOMS) 52318 
CAPACITOR 470 pF, 200 V (C320C471J2G5CA) 61637 
CAPACITOR 1500 pF, 100 V (C320C152J2G5CA) 61637 
CAPACITOR 680 pF, 200 V (C320C681J2G5CA) 61637 
CAPACITOR 1500 pF, 100 V (C320C152J2G5CA) 61637 
CAPACITOR 680 pF, 200 V (C320C681J2G5CA) 61637 
CAPACITOR 470 pF, 200 V (C320C471J2G5CA) 61637 
CAPACITOR 10 pF, 200 V (C320C100J2G5CA) 61637 
CAPACITOR 10 pF, 200 V (C320C100J2G5CA) 61637 
CAPACITOR 3900 pF, 100 V (C320C392J2G5CA) 61637 
CAPACITOR 1800 pF, 100 V (C320C182J2G5CA) 61637 
CAPACITOR 10 d, 35 V (35TTlOMS) 52318 
CAPACITOR 47 d, 10 V (10TT47MS) 52318 
CAPACITOR 47 pF, 10 V (10TT47MS) 52318 
CAPACITOR 470 pF, 200 V (C320C471J2G5CA) 61637 
CAPACITOR 220 pF, 200 V (C320C221J2G5CA) 61637 
CAPACITOR 220 pF, 200 V (C320C221J2G5CA) 61637 
CAPACITOR 3900 pF, 100 V (C320C392J2G5CA) 61637 
CAPACITOR 1800 pF, 100 V (C320C182J2G5CA) 61637 
CAPACITOR 6.8 pF, 15 V (T322B685M015AS) 31433 
DIODE, SIGNAL (JANlN4148) 81349 
DIODE, SIGNAL (JANlN4148) 81349 
DIODE, SIGNAL (JANlN4148) 81349 
INDUCTOR 22 pH, 3.3 OHM (1025-52) 99800 
INDUCTOR 22 pH, 3.3 OHM (1025-52) 99800 
TRANS1 STOR (JAN2N3646) 81349 
TRANSISTOR (JAN2N2907A) 81349 
TRANSISTOR (JAN2N2222) 81349 
TRANSISTOR (JAN2N2222) 81349 
TRANSISTOR (JAN2N2907A) 81349 
RESISTOR 5%, 114 W, 4.7 K (RLR07C472JR) 81349 
RESISTOR I%, 114 W, 2.00 K (RLR32C2001FR) 81349 
RESISTOR I%, 114 W, 2.00 K (RLR32C2001FR) 81349 
RESISTOR 5%, 114 W, 5.6 K (RLR07C562JR) 81349 
RESISTOR 5%, 114 W, 5.6 K (RLR07C562JR) 81349 
RESISTOR 5%, 114 W, 5.6 K (RLR07C562JR) 81349 
RESISTOR 5%, 114 W, 3.3 K (RLR07C332JR) 81349 
RESISTOR 5%, 114 W, 3.3 K (RLR07C332JR) 81349 
RESISTOR 5%, 114 W, 27 K (RLR07C273JR) 81349 
RESISTOR 5%, 114 W, 27 K (RLR07C273JR) 81349 
RESISTOR 5%, 114 W, 27 K (RLR07C273JR) 81349 
RESISTOR 5%, 114 W, 27 K (RLR07C273JR) 81349 
RESISTOR 5%, 114 W, 3.3 K (RLR07C332JR) 81349 

CONTINUED ON NEXT PAGE 
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FIGURE 7-22 FUNCTION GENERATOR PC BOARD ASSEMBLY 
2' 



rn FIG- 
I T E M  NO REF DES 

22- R3114 
R3115 
R3116 
R3117 
R3118 
R3119 
R3120 
R3121 
R3122 
R3123 
R3124 
R3125 
R3126 
R3127 
R3128 
R3129 
R3130 
R3131 
TP3101 
TP3102 
TP3103 
TP3104 
TP3105 
TP3106 
U3101 
U3102 
U3103 
U3104 
U3105 
U3106 
U3107 
U3108 
U3109 
U3110 
U3111 
U3112 
U3113 
U3114 
U3115 
U3116 
U3117 
U3118 
U3119 
U3120 
U3121 
U3122 
U3123 
U3124 
Y3101 

PART NO 1 2 3 4 5 6 7  DESCRIPTION FSCM EFF OTY 

4702-0332-003 RESISTOR 5%, 114 W, 3.3 K (R~R07c332JR) 81349 1 
4702-0332-003 RESISTOR 5%, 114 W, 3.3 K (RLR07C332JR) 81349 1 
4702-0103-003 RESISTOR 5%, 114 W, 10  K (RLR07C103JR) 81349 1 
4702-0103-003 RESISTOR 5%, 114 W, 10 K (RLR07C103JR) 81349 1 
4702-0103-003 RESISTOR 52, 114 W, 10  K (RLR07C103JR) 81349 1 
4702-0103-003 RESISTOR 5%, 114 W, 10  K (RLR07C103JR) 81349 1 
4702-0562-003 RESISTOR 5%, 114 W, 5.6 K (RLR07C562JR) 81349 1 
4702-0682-003 RESISTOR 5%, 114 W, 6.8 K (RLR07C682JR) 81349 1 
4702-0682-003 RESISTOR 5%, 114 W, 6.8 K (RLR07C682JR) 81349 1 
4702-0104-003 RESISTOR 5%, 114 W, 100 K (RLR07C104JR) 81349 1 
4702-0563-003 RESISTOR 5%, 114 W, 56 K (RLR07C563JR) 81349 1 
4702-0221-003 RESISTOR 5%, 114 W, 220 OHM (RLR07C221JR) 81349 1 
4702-0153-003 RESISTOR 5%, 114 W, 15 K (RLR07C153JR) 81349 1 
4702-0103-003 RESISTOR 5%, 114 W, 10  K (RLRmC103JR) 81349 1 
4702-0103-003 RESISTOR 5%, 114 W, 10  K (RLR07C103JR) 81349 1 
4702-0332-003 RESISTOR 5 % , 1 / 4 W , 3 . 3 K ( R L R 0 7 C 3 3 2 J R )  81349 1 
4702-0332-003 RESISTOR 5%, 114 W, 3.3 K (RLR07C332JR) 81349 1 
4702-0102-003 RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 
2114-0000-007 POST, GANG (85931-6) 00779 1 
2114-0000-007 POST, GANG (85931-6) 00779 1 
2114-0000-007 POST, GANG (85931-6) 00779 1 
2114-0000-007 POST, GANG (85931-6) 00779 1 
2114-0000-007 POST, GANG (85931-6) 00779 1 
2114-0000-007 POST, GANG (85931-6) 00779 1 
3214-4002-100 I C Y  DUAL 4-INPUT NOR (CD4002BE) 02735 1 
3214-5020-100 I C Y  DUAL UP COUNTER (CD4520BE) 02735 1 
3133-0000-021 I C Y  4 -B IT  ADDER (C04008BE) 02735 1 
3214-7374-000 I C Y  OCTAL D FLIP-FLOP (MM74C374) 27014 1 
3133-0000-021 I C Y  4-BIT ADDER (CD4008BE) 02735 1 
3214-7374-000 I C Y  OCTAL D FLIP-FLOP (MM74C374) 27014 1 
3133-0000-021 I C Y  4-BIT ADDER (CD4008BE) 02735 1 
3133-0000-021 IC, 4-BIT ADDER (CD4008BE) 02735 1 
3214-7374-000 I C Y  OCTAL D FLIP-FLOP (MM74C374) 27014 1 
3133-0000-021 I C Y  4-BIT ADDER (CD4008BE) 02735 1 
3214-4010-100 I C ,  HEX BFRICONVERTER (CD4010BE) 02735 1 
3214-4010-100 I C ,  HEX BFRICONVERTER (CD401OBE) 02735 1 
3214-4002-100 I C Y  DUAL 4-INPUT NOR (CD4002BE) 02735 1 
3263-2320-000* I C Y  EPROM NON-PROGRAMMED (2732) 34335 1 
3214-7374-000 I C Y  OCTAL D FLIP-FLOP (MM74C374) 27014 1 
3135-0000-052 I C ,  D/A CONVERTER (OAC0802LCJ) 27014 1 
3221-0001-000 I C Y  DUAL J-FET OP AMP (LF353N) 27014 1 
3221-0001-000 I C Y  DUAL J-FET OP AMP (LF353N) 27014 1 
3221-0001-000 I C ,  DUAL J-FET OP AMP (LF353N) 27014 1 
3133-0000-023 I C Y  MPLXRIDMPLXR (CD4053BE) 02735 1 
3133-0000-022 I C Y  8-INPUT NOR/OR (CD4078BE) 02735 1 
3214-4010-100 I C Y  HEX BFRICONVERTER (CO4010BE) 02735 1 
3133-0000-011 I C Y  QUAD 2-INPUT NAND (CD4011BE) 02735 1 
3221-0001-000 I C Y  DUAL J-FET OP AMP (LF353N) 27014 1 
2363-0090-000 CRYSTAL 3.355440 MHz (3.35544 MHz) 54962 1 

NOTE: * CONSULT IFR CUSTOMER SERVICE FOR 
APPLICABLE PROGRAMMING 
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F IGURE 7-23 PROCESSOR PC BOARD ASSEMBLY 



FIG- 
A- I T E M  NO REF DES PART NO 

23- 7010-5530-400 
1 3101-0000-021 
2 3101-0000-008 

5103 2129-1025-020 
5104 2115-1002-008 
PI01 2129-0186-116 
PI02 2129-0186-134 
BTlOl 4000-9232-501 
C l O l  1580-4702-105 
C102 1580-1000-200 
C103 1580-1000-200 
C104 1521-0000-008 
C105 1506-0100-017 
C106 1580-4702-105 
C107 1521-0000-008 
C108 1521-0000-008 
C109 1521-0000-008 
C l l O  1521-0000-008 
C l l l  1521-0000-008 
C112 1521-0000-008 
C113 1521-0000-008 
C114 1521-0000-008 
C116 1521-0000-008 
C117 1521-0000-008 
C118 1521-0000-008 
C119 1506-0050-017 
CRlOl 3225-0001-000 
CR102 4920-5151-300 
CR103 4815-0000-003 
L l O l  1801-0229-001 
Q l O l  4807-0000-002 
Q102 4807-0000-002 
Q103 4807-0000-001 
4104 - 4807-0000-002 
R l O l  4702-0271-003 
R102 4702-0102-003 
R103 4702-0821-003 
R104 4706-7680-001 
R105 4706-8060-001 
R106 4702-0331-003 
R107 4702-0332-003 
R108 4702-0123-003 
R109 4702-0102-003 
RNlOl 4690-0912-300 
RN102 4690-0912-300 
RN104 4690-0912-300 
RN105 4690-0912-300 
TPlOl 2114-0000-007 
TP102 2114-0000-007 
U lO l  3271-0803-100 
U102 3214-8244-000 
U103 3214-9373-000 
U104 3214-8244-000 
U105 3214-9139-000 
U106 3214-8245-000 

1 2 3 4 5 6 7  DESCRIPTION FSCM EFF a T Y  

PROCESSOR PC BOARD ASSEMBLY SEE FIG 13 FOR NHA REF 
SOCKET, DIP (ICN-286-S46) 06776 3 
SOCKET, DIP (ICN-406-S4-G) 06776 1 
CONNECTOR, HEADER (3428-1002) 75037 1 
CONNECTOR, WAFER (22-05-2081) 27264 1 
CONNECTOR, HEADER (86063-9) 00779 1 
CONNECTOR, HEADER (1-86063-3) 00779 1 
BATTERY 160 mAH (BR2325-P2B) 59778 1 
CAPACITOR 47 pF, 10 V (CLE47MFIOV) 62462 1 
CAPACITOR 10 pF, 25 V (25MS7-10) 52318 1 
CAPACITOR 10 pF, 25 V (25MS7-10) 52318 1 
CAPACITOR .1 pF, 50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR 10  pF, 200 V (C320ClOOJ2G5CA) 61637 1 
CAPACITOR 47 pF, 10 V (CLE47MFlOV) 62462 1 
CAPACITOR .1 pF, 50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR .1 VF, 50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR .1 !IF, 50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR .1 pF, 50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR .1 pF, 50 V (RPA20Z5~104M50V) 72982 1 
CAPACITOR .1 pF, 50 V (RPA20Z5~104M50V) 72982 1 
CAPACITOR .1 pF, 50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR .1 pF, 50 V (RPA20Z5~104M50V) 72982 1 
CAPACITOR .1 pF, 50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR .1 uF, 50 V (RPA20Z5~104M50V) 72982 1 
CAPACITOR .1 pF, 50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR 5.5 pF, 100 V (RPEIlOCOG5R5C100V) 72982 1 
I C ,  VOLTAGE REF t2 .5  V/-2.5 V (LM336BZ-2.5V) 18324 1 
DIODE, RECT ( l l D Q 0 3 )  59993 1 
DIODE, SIGNAL (JANlN4148) 81349 1 
INDUCTOR 2.2 pH, .4 OHM (1025-28) 99800 1 
TRANSISTOR (JAN2N3905) 81349 1 
TRANSISTOR (JAN2N3905) 81349 1 
TRANSISTOR (JAN2N3903-18) 81349 1 
TRANSISTOR (JAN2N3905 ) 81349 1 
RESISTOR 5%, 114 W, 270 OHM (RLR07C271JR) 81349 1 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 
RESISTOR 5%, 114 W, 820 OHM (RLR07C821JR) 81349 1 
RESISTOR 1%, 114 W, 768.00 OHM (RLR07C7680FR) 81349 1 
RESISTOR I%, 114 W, 806.00 OHM (RLR07C8060FR) 81349 1 
RESISTOR 5%, 114 W, 330 OHM (RLR07C331JR) 81349 1 
RESISTOR 5%, 114 W, 3.3 K (RLR07C332JR) 81349 1 
RESISTOR 5%, 114 W, 12 K (RLR07C123JR) 81349 1 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 
RESISTOR, NETWORK 12 K, 10-P (4310R-101-123) 57924 1 
RESISTOR, NETWORK 12 K, 10-P (4310R-101-123) 57924 1 
RESISTOR, NETWORK 12 K, 10-P (4310R-101-123) 57924 1 
RESISTOR, NETWORK 12 K, 10-P (4310R-101-123) 57924 1 
POST, GANG (85931-6) 00779 1 
POST, GANG (85931-6) 00779 1 
I C ,  8 -BIT CPU (P8031AH) 34639 1 
I C ,  OCTAL BFR/DRVR/RCVR (MD74HCT244) 52648 1 
I C ,  OCTAL D-TYPE LATCH (MM74HC373) 27014 1 
I C ,  OCTAL BFR/DRVR/RCVR (MD74HCT244) 52648 1 
I C ,  CMOS DCDR (MM74HC139N) 27014 1 
I C ,  OCTAL BUS XCVR (MD74HCT245) 52648 1 

CONTINUED ON NEXT PAGE 



FIG- 
I T E M  NO REF DES PART NO 

23- U107 3271-2712-80OX 
U108 3271-2712-800* 
U109 3260-1551-700 
U l l O  3250-1001-000 
U l l l  3250-2003-000 
U112 3214-9000-000 
U114 3133-0000-010 
Y l O l  2363-0097-000 

SEE FIG 1 
SEE FIG 1 
SEE FIG 1 

1 2 3 4 5 6 7  DESCRIPTION 

I C ,  EPROM NON-PROGRAMMED (MBM27128-25Z) 
I C ,  EPROM NON-PROGRAMMED (MBM27128-25Z) 
I C ,  CMOS RAM (TC5517APL) 
I C ,  DUAL LINE DRVR (DS75150N-8) 
I C ,  QUAD LINE RCVR (MC1489AP) 
I C ,  CMOS 2-INPUT NAND (MM74HCOON) 
I C ,  8-INPUT NAND (CD4068BE) 
CRYSTAL 11.05a000 MHz (11.059 MHz) 
TUBING, TFL 26 GA, NAT 
WIRE, BUS 26 GA 
TAPE, MYLAR 1/4"  

- 
FSCM EFF QTY 

NOTE: * CONSULT IFR CUSTOMER SERVICE FOR 
APPLICABLE PROGRAMMING 



C. FIG-  
ITEM NO REF DES PART NO 1 2 3 4 5 6 7  DESCRIPTION 

CPU PC BOARD ASSEMBLY SEE FIG 13 FOR NHA 
CONNECTOR, HEADER (609-2007) 
CONNECTOR, HEADER (22-05-2081) 
CONNECTOR, WAFER (102944-9) 
CONNECTOR, HEADER (86063-9) 
CONNECTOR, HEADER (1-86063-3) 
BATTERY 3 VDC, 160 mAH (BR2325P2B) 
CAPACITOR 27 pF, 200 V (C320C270J2G5CA) 
CAPACITOR 27 pF, 200 V (C320C270J2G5CA) 
CAPACITOR 4.7 uF, 25 V (CLE~. 7 ~ ~ 3 5 ~ )  
CAPACITOR 1000 pF, 6 V (6R3TT1000MS) 
CAPACITOR .1 pF, 50 V ( ~ ~ ~ 0 3 ~ 5 ~ 1 0 4 ~ 5 0 A )  

FSCM EFF QTY 

REF 
15912 1 
27264 1 
00779 1 
00779 1 
00779 1 
77542 1 
61637 1 
61637 1 
62462 1 
52318 1 
16299 1 

CONTINLTED ON NEXT PAGE 



FIGURE 7-23A CPU PC BOARD ASSEMBLY 

BOTTOM 



FIG- 
I T E M  N O  REF DES 

23A- C67006 
C67007 
C67008 
C67009 
C67010 
C67011 
C67012 
C67013 
C67014 
C67015 
C67016 
C67017 
C67018 
C67019 
CR67001 
CR67002 
CR67003 
CR67004 
L67001 
Q67001 
Q67002 
Q67003 
467004 
R67001 
R67002 
R67003 
R67004 
R67005 
R67006 
R67007 
R67008 
R67009 
R67010 
R67011 
R67012 
R67013 
R67014 
R67015 
R67016 
R67017 
RN67001 
RN67002 
RN67003 
U67001 
U67002 
U67003 
U67004 
U67005 
U67006 
U67007 
U67008 
U67009 
U67010 
X67001 
X67003 
X67004 
X67005 
Y67001 

PART NO 

1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1627-2240-450 
1580-4792-305 
1580-4792-305 
1580-4792-305 
1580-4792-305 
1521-0000-008 
1580-1020-049 
4815-0000-003 
4920-5151-300 
4920-5151-300 
3225-0001-000 
1801-0109-003 
4807-0000-002 
4807-0000-002 
4807-0000-002 
4807-0000-001 
4701-0220-003 
4701-0220-003 
4702-0220-003 
4702-0220-003 
4702-0220-003 
4702-0102-003 
4701-0271-003 
4701-0821-003 
4706-7680-001 
4706-8060-001 
4701-0332-003 
4701-0332-003 
4701-0331-003 
4701-0182-003 
4702-0332-003 
4702-0332-003 
4702-0332-003 
4690-0912-300 
4690-0912-300 
4690-0912-300 
3135-0000-068 
3214-9373-000 
3271-2725-600 
3271-2725-600 
3260-1004-000 
3214-8245-000 
3214-9373-000 
3135-0000-067 
3223-0005-000 
3133-0000-010 
3101-0000-031 
3101-0000-029 
3101-0000-029 
3101-0000-029 
2363-0113-000 
SEE FIG 1 
SEE FIG 1 
SEE FIG 1 

1 2 3 4 5 6 7  DESCRIPTION FSCM EFF Q T Y  

CAPACITOR .1 pF, 50 V (cAcO~Z~U~O~M~OA) 16299 1 
CAPACITOR .1 pF, 50 V (CAC03Z5U104M50A) 16299 1 
CAPACITOR .1 pF, 50 V (~A~03~5~104M50A) 16299 1 
CAPACITOR .1 pF, 50 V ( ~ ~ ~ 0 3 ~ 5 ~ 1 0 4 ~ 5 0 A )  16299 1 
CAPACITOR .1 pF, 50 V (CAC03Z5U104M50A) 16299 1 
CAPACITOR .1 pF, 50 V (~~~03~5~104M50A) 16299 1 
CAPACITOR .1 pF, 50 V (CAC03Z5U104M50A) 16299 1 
CAPACITOR .22 pF, 50 V (CAC04Z5U224Z050A) 16299 1 
CAPACITOR 4.7 pF, 25 V ( c ~ ~ 4 . 7 ~ 3 5 ~ )  62462 1 
CAPACITOR 4.7 pF, 25 V (cLE4.7MF35V) 62462 1 
CAPACITOR 4.7 pF, 25 V (CLE~. 7~ ~ 3 5 V )  62462 1 
CAPACITOR 4.7 pF, 25 V (CLE~. 7MF35V) 62462 1 
CAPACITOR .1 pF, 50 V (cAcO~Z~U~O~M~OA) 16299 1 
CAPACITOR 1000 pF, 6 V (6R3TT1000MS) 52318 1 
DIODE, SIGNAL (1N4148) 71468 1 
DIODE, RECT (llDQ03) 59993 1 
DIODE, RECT (llDQ03) 59993 1 
IC, VOLTAGE REF DIODE (LM336BZ2.5V) 27014 1 
INDUCTOR 1 pH (LAL04TlROM) UNKO42 1 
TRANSISTOR (2N3905-18) 27014 1 
TRANSISTOR (2~3905- 18) 27014 1 
TRANSISTOR (2N3905-18) 27014 1 
TRANSISTOR (2N3903-18) 27014 1 
RESISTOR 5%, 118 W, 22 52 (CF118 22 5%) 59124 1 
RESISTOR 5%, 118 W, 22 R (CF1/8 22 5%) 59124 1 
RESISTOR 5%, 114 W, 22 R (CF1/4 22 5%) 59124 1 
RESISTOR 5%, 114 W, 22 R (CF114 22 5%) 59124 1 
RESISTOR 5%, 114 W, 22 R (CF114 22 5%) 59124 1 
RESISTOR 5%, 114 W, 1 K (CF114 1.OK 5%) 59124 1 
RESISTOR 5%. 118 W, 270 Q (CF1/8 270 5%) 59124 1 
RESISTOR 5%, 118 W, 820 Q (CF1/8 820 5%) 59124 1 
RESISTOR 1%, 114 W, 768.00 Q ( M F ~ ~ E  768 F) 59124 1 
RESISTOR 1%, 114 W, 806.00 R (MF55E 806 F) 59124 1 
RESISTOR 5%, 118 W, 3.3 K (CF118 3.3K 5%) 59124 1 
RESISTOR 5%, 118 W, 3.3 K (CF118 3.3K 5%) 59124 1 
RESISTOR 5%, 118 W, 330 Q (CFl/8 330 5%) 59124 1 
RESISTOR 5%, 118 W, 1 K (CF1/8 1.OK 5%) 59124 1 
RESISTOR 5%, 114 W, 3.3 K (CF1/4 3.3K 5%) 59124 1 
RESISTOR 5%, 114 W, 3.3 K (CF1/4 3.3K 5%) 59124 1 
RESISTOR 5%, 114 W, 3.3 K (CF114 3.3K 5%) 59124 1 
RESISTOR, NETWORK 10-P, 12 K (4310R101-123) 57924 1 
RESISTOR, NETWORK 10-P, 12 K (4310~101-123) 57924 1 
RESISTOR, NETWORK 10-P, 12 K (4310~101-123) 57924 1 
IC, 8-BIT MICROPROCESSOR (80188-10) 34639 1 
IC, OCTAL D-TYPE LATCH (TC74HC373P) 61802 1 
IC, 32K X 8-BIT EPROM (D27256) 34639 1 
IC, 32K X 8-BIT EPROM (D27256) 34639 1 
IC, STATIC RAM (HM6264LP12) UNK017 1 
IC, OCTAL BUS XCVR (74HCT245) 52648 1 
IC, OCTAL D-TYPE LATCH (TC74HC373P) 61802 1 
IC, MUART (8256AH) 34639 1 
IC, RS232 XCVR (MAX232EPE) UNKO4l 1 
IC, 8-INPUT NAND (CD4068BE) 02735 1 
SOCKET, CHIP CARRIER (821574-1 ) 00779 1 
SOCKET, DIP (ICB286S8TG) 06776 1 
SOCKET, DIP (ICB286S8TG) 06776 1 
SOCKET, DIP (ICB286S8TG) 06776 1 
CRYSTAL 16.384000 MHz 1 
WIRE, BUS 26 GA AIR 
WIRE, 7s 22 GA AIR 
TUBING, TFL 26 GA, NAT AIR 
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C. FIG- 
I T E M  NO 

2 4 -  
1 
2 
3 
4 
5 

REF DES 

P l O O l  
P1002 
C1007 
C1008 
C1009 
C l O l O  
C l O l l  
C1014 
C1015 
C1016 
C1017 
C1018 
C1019 
C1020 
C1021 
C1022 
C1023 
R1013 
R1014 
R1015 
RNlOOl  
U l O O l  
U1002 
U1003 
U1004 
U1007 
U1008 
U1009 
U l O l O  
U l O l l  
U1012 
U1013 
U1014 
U1015 
U1016 
U1017 
U1018 
U1019 
U1020 

PART NO 1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY 

INTERFACE PC BOARD ASSEMBLY SEE F I G  1 3  FOR NHA REF 
CABLE ASSY, RIBBON FUNCTION GENERATOR 1 
CABLE ASSY, RIBBON DUPLEX 1 
CABLE ASSY, RIBBON HIGH LOOP 1 
CABLE ASSY, RIBBON LOW LOOP 1 
INSULATOR, MYLAR 1 
CONNECTOR, HEADER ( 1 - 8 6 0 6 3 - 3 )  0 0 7 7 9  1 
CONNECTOR, HEADER ( 1 - 8 6 0 6 3 - 3 )  0 0 7 7 9  1 
CAPACITOR .1 p F ,  5 0  V (RPA20Z5U104M50V) 7 2 9 8 2  1 
CAPACITOR .1 pF,  5 0  V (RPA20Z5U104M50V) 7 2 9 8 2  1 
CAPACITOR .I pF,  5 0  V (RPA20Z5U104M50V) 7 2 9 8 2  1 
CAPACITOR .1 p F ,  5 0  V (RPA20Z5U104M50V) 7 2 9 8 2  1 
CAPACITOR .1 pF,  5 0  V (RPA20Z5U104M50V) 7 2 9 8 2  1 
CAPACITOR .I pF,  5 0  V (RPA20Z5U104M50V) 7 2 9 8 2  1 
CAPACITOR .1 p F ,  5 0  V (RPA20Z5U104M50V) 7 2 9 8 2  1 
CAPACITOR .1 pF,  5 0  V (RPA20Z5U104M50V) 7 2 9 8 2  1 
CAPACITOR .1 p F ,  5 0  V (RPA20Z5U104M50V) 7 2 9 8 2  1 
CAPACITOR .1 p F ,  5 0  V (RPA20Z5U104M50V) 7 2 9 8 2  1 
CAPACITOR .I pF,  5 0  V (RPA20Z5U104M50V) 7 2 9 8 2  1 
CAPACITOR .1 pF,  5 0  V (RPA20Z5U104M50V) 7 2 9 8 2  1 
CAPACITOR 47 pF ,  1 0  V (CLE47MFlOV) 6 2 4 6 2  1 
CAPACITOR 1 0  pF ,  2 5  V (25MS7-10)  5 2 3 1 8  1 
CAPACITOR 1 0  pF ,  2 5  V (25MS7-10)  5 2 3 1 8  1 
RESISTOR 5%, 1 1 4  W, 4.7 K (RLR07C472JR) 8 1 3 4 9  1 
RESISTOR 5%, 1 1 4  W, 4.7 K (RLR07C472JR) 8 1 3 4 9  1 
RESISTOR 5 % , 1 / 4 W , 4 . 7 K ( R L R 0 7 C 4 7 2 J R )  8 1 3 4 9  1 
RESISTOR, NETWORK 4.7 K, 1 0 - P  (4310R-101-472)  5 7 9 2 4  1 
I C ,  OCTAL 0 FLIP-FLOP (MM74C374) 2 7 0 1 4  1 
I C ,  OCTAL 0 FL IP-FLOP (MM74C374) 2 7 0 1 4  1 
I C ,  OCTAL D FL IP-FLOP (MM74C374) 2 7 0 1 4  1 
I C ,  OCTAL D FL IP-FLOP (MM74C374) 2 7 0 1 4  1 
I C ,  CMOS DCDR (MM74HC139N) 2 7 0 1 4  1 
I C ,  OCTAL D FL IP-FLOP (MM74C374) 2 7 0 1 4  1 
I C ,  OCTAL D FL IP-FLOP (MM74C374) 2 7 0 1 4  1 
I C Y  OCTAL D FL IP-FLOP (MM74C374) 2 7 0 1 4  1 
I C ,  HEX BFR (MM74C906N) 2 7 0 1 4  1 
I C Y  HEX BFR (MM74C906N) 2 7 0 1 4  1 
I C ,  OCTAL D FL IP-FLOP (MM74C374) 2 7 0 1 4  1 
I C ,  CMOS 2 - INPUT NAND (MM74HCOON) 2 7 0 1 4  1 
IC ,  CMOS DCOR (MM74HC139N) 2 7 0 1 4  1 
I C Y  DCDRIMPLXR (MM74HC138) 2 7 0 1 4  1 
IC ,  DUAL 4 - INPUT NOR (CD4002BE) 0 2 7 3 5  1 
I C ,  OCTAL BFR/DRVR/RCVR (MM74HC244) 2 7 0 1 4  1 
IC,  OCTAL BFR/DRVR/RCVR (MM74HC244) 2 7 0 1 4  1 
I C ,  OCTAL D FL IP-FLOP (MM74C374) 2 7 0 1 4  1 
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FIGURE 7-25 LOW LOOP ASSEMBLY 
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C. FIG-  
ITEM NO REF DES PART NO 1 2 3 4 5 6 7  DESCRIPTION F S C M  E F F  I l T Y  

3 SEE F I G  2 6  

LOW LOOP ASSEMBLY SEE F I G  1 3  FOR NHA 
COVER 

ATTACHING PARTS 
SCREW ( 4 - 4 0  X 3 / 1 6  PPHM) 
_--*--- 
LOW LOOP PC BOARD ASSEMBLY I N C L  MTG HARDUARE 

ATTACH1 NG PARTS 
SCREW ( 4 - 4 0  X 3 / 1 6  PPHM) ---*--- 
INSULATOR, MYLAR 
ENCLOSURE 
LABEL, LOW LOOP 

REF 
1 



- 

J 

FIGURE 7-26A FAST LOW LOOP ASSEMBLY 



e FIG- 
ITEM NO REF DES PART NO 1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY 

7005-5940-400 
SEE FIG 26 

FAST LOW LOOP ASSEMBLY SEE FIG 13 FOR NHA 
FAST LOW LOOP PC BOARD ASSEMBLY 

INCL MTG HARDWARE 
ATTACHING PARTS 

SCREW (4-40 X 3/16 PPHM) ---*--- 
ENCLOSURE ASSY, CAN 
INSULATOR 
COVER, ENCLOSURE 
ATTACHING PARTS 

SCREW (4-40 X 3/16 PPHM) ---*--- 
LABEL, IDENT 

REF 
1 



J4202 J4203 

F I G U R E  7-26 LOW LOOP PC BOARD ASSEMBLY 

BOTTOM 



P FIG- 
I T E M  NO REF DES 

26- 
1 
2 
3 
4 

54201 
54202 
34203 
C4201 
C4202 
C4203 
C4204 
C4205 
C4206 
C4207 
C4208 
C4209 
C4210 
C4211 
C4212 
C4213 
C4214 
C4215 
C4216 
C4217 
C4218 
C4219 
C4220 
C4221 
C4222 
C4223 
C4224 
C4225 
C4226 
C4227 
C4228 
C4229 
C4230 
C4231 
C4232 
C4233 
C4234 
C4235 
C4236 
C4237 
C4238 
C4239 
C4240 
C4241 
C4242 
C4243 
C4244 
C4245 
C4246 
C4247 
C4248 
C4249 
C4250 
C4251 
C4252 
C4253 
C4254 
C4255 

PART NO 

7010-5234-200 
2508-5254-400 
2508-5158-100 
3107-5156-003 
2100-0000-100 
2129-1025-026 
2200-2094-200 
2200-2094-200 
1506-0101-017 
1501-0103-005 
1501-0103-005 
1506-0220-017 
1501-0103-005 
1506-0101-017 
1506-0220-017 
1506-0220-017 
1501 -0103-005 
1506-0220-017 
1506-0220-017 
1501-0103-005 
1506-0330-017 
1506-0470-107 
1501-0103-005 
1501-0102-001 
1506-0330-017 
1521-0000-008 
1501-0103-005 
1501-0103-005 
1580-1000-350 
1580-4700-045 
1580-4700-045 
1507-0685-018 
1507-0685-018 
1580-1092-450 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1580-1000-350 
1501-0103-005 
1501-0103-005 

1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY 

LOW LOOP PC BOARD ASSEMBLY SEE FIG 25 FOR NHA REF 
SHIELD, TOP 1 
SHI ELD, BOTTOM 1 
INSULATOR, MYLAR 1 
NUT, SWAGE 4-40 (2040B) 83330 4 
CONNECTOR, HEADER (3429-1002) 75037 1 
CONNECTOR, SMB (2110-7511-000) 19505 1 
CONNECTOR, SMB (2110-7511-000) 19505 1 
CAPACITOR 100 pF, 200 V (C320ClOlJ2G5CA) 61637 1 
CAPACITOR . O l  $, 50 V (UK50-103) 71950 1 
CAPACITOR . O l  $, 50 V (UK50-103) 71950 1 
CAPACITOR 22 pF, 200 V (C320C220J2G5CA) 61637 1 
CAPACITOR . O l  $, 50 V (UK50-103) 71950 1 
CAPACITOR 100 pF, 200 V (C320ClOlJZG5CA) 61637 1 
CAPACITOR 22 pF, 200 V (C320C220J2G5CA) 61637 1 
CAPACITOR 22 pF, 200 V (C320C220J2G5CA) 61637 1 
CAPACITOR . O l  $, 50 V (UK50-103) 71950 1 
CAPACITOR 22 pF, 200 V (C320C220J2G5CA) 61637 1 
CAPACITOR 22 pF, 200 V (C320C220J2G5CA) 61637 1 
CAPACITOR . O l  $, 50 V (UK50-103) 71950 1 
CAPACITOR 33 pF, 200 V (C320C330J2G5CA) 61637 1 
CAPACITOR 47 pF, 200 V (C320C470J2G5CA) 61637 1 
CAPACITOR . O l  pF, 50 V (UK50-103) 71950 1 
CAPACITOR 1000 pF, 600 V (CE102) 71950 1 
CAPACITOR 33 pF, 200 V (C320C330J2G5CA) 61637 1 
CAPACITOR .1 pF, 50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR .O1 pF, 50 V (UK50-103) 71950 1 
CAPACITOR . O 1  pF, 50 V (UK50-103) 71950 1 
CAPACITOR 10 pF, 35 V (35TTlOMS) 52318 1 
CAPACITOR 47 pF, 10 V (10TT47MS) 52318 1 
CAPACITOR 47 pF, 10 V (10TT47MS) 52318 1 
CAPACITOR 6.8 pF, 35 V (T322D685M035AS) 31433 1 
CAPACITOR 6.8 pF, 35 V (T322D685M035AS) 31433 1 
CAPACITOR 1 pF, 50 V (50TWIL) 52318 1 
CAPACITOR .O1 pF, 50 V (UK50-103) 71950 1 
CAPACITOR .01 pF, 50 V (UK50-103) 71950 1 
CAPACITOR .01 pF, 50 V (UK50-103) 71950 1 
CAPACITOR . O l  pF, 50 V (UK50-103) 71950 1 
CAPACITOR .O1 pF, 50 V (UK50-103) 71950 1 
CAPACITOR . O l  pF, 50 V (UK50-103) 71950 1 
CAPACITOR .01 pF, 50 V (UK50-103) 71950 1 
CAPACITOR .O1 pF, 50 V (UK50-103) 71950 1 
CAPACITOR .O1 pF, 50 V (UK50-103) 71950 1 
CAPACITOR .O1 pF, 50 V (UK50-103) 71950 1 
CAPACITOR .O1 pF, 50 V (UK50-103) 71950 1 
CAPACITOR .01 pF, 50 V (UK50-103) 71950 1 
CAPACITOR .01 pF, 50 V (UK50-103) 71950 1 
CAPACITOR .O1 pF, 50 V (UK50-103) 71950 1 
CAPACITOR .01 pF, 50 V (UK50-103) 71950 1 
CAPACITOR .01 pF, 50 V (UK50-103) 71950 1 
CAPACITOR .01 pF, 50 V (UK50-103) 71950 1 
CAPACITOR .1 pF, 50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR .1 pF, 50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR .1 pF, 50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR .1 pF, 50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR .1 pF, 50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR .01 pF, 50 V (UK50-103) 71950 1 
CAPACITOR .O1 pF, 50 V (UK50-103) 71950 1 
CAPACITOR .O1 pF, 50 V (UK50-103) 71950 1 
CAPACITOR .01 pF, 50 V (UK50-103) 71950 1 
CAPACITOR 10 pF, 35 V (35TTlOMS) 52318 1 
CAPACITOR .O1 pF, 50 V (UK50-103) 71950 1 
CAPACITOR .01 pF, 50 V (UK50-103) 71950 1 

CONTINUED ON NEXT PAGE 



FIG- 
I T E M  NO REF DES 

26- C4256 
C4257 
C4258 
C4259 
C4260 
CR4201 
CR4202 
CR4203 
CR4204 
CR4205 
CR4206 
CR4207 
DS4201 
L4201 
L4202 
L4203 
L4204 
94201 
44202 
Q4203 
Q4204 
44205 
44206 
Q4207 
R4201 
R4202 
R4203 
R4204 
R4205 
R4206 
R4207 
R4209 
R4210 
R4211 
R4212 
R4213 
R4214 
R4215 
R4216 
R4217 
R4218 
R4219 
R4220 
R4221 
R4222 
R4223 
R4224 
R4225 
R4226 
R4227 
R4228 
R4229 
R4230 
R4231 
R4232 
R4233 
R4234 
R4235 
R4236 
R4238 
R4240 
RN4201 
RN4202 

PART NO 

1506-0220-017 
1620-2200-500 
1507-0105-018 
1506-0471-017 
1501-0102-001 
4818-0000-015 
4816-0000-001 
4930-0100-200 
4831-0000-001 
4831-0000-001 
4815-0000-003 
4818-0000-003 
4816-0000-002 
1801-0229-001 
1801-0015-001 
1804-0000-013 
1801 -0108-001 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
5050-2601 -000 
4801-0000-001 
4702 -0101 -003 
4702 -0102-003 
4702-0683-003 
4702-0101 -003 
4702-0102-003 
4702-0683-003 
4702-0681-003 
4702 -0333-003 
4702-0101-003 
4702-0102-003 
4702-0683-003 
4702-0102-003 
4702-0683-003 
4702-0680-003 
4702-0331-003 
4702-0103-003 
4702-0223-003 
4702-0683-003 
4702 -0680-003 
4702 -0681-003 
4702-0681-003 
4702-0101-003 
4702-0472-003 
4702-0471-003 
4702-0471-003 
4702-0823-003 
4702-0102-003 
4702 -0393-003 
4702-0102-003 
4702 -0103-003 
4702-0103-003 
4701-0680-003 
4701 -0220-003 
4701-0680-003 
4701-0680-003 
4702 -0182-003 
4702-0681-003 
4690-0947-200 
4690-0947-200 

1 2 3 4 5 6 7  -I 
DESCRIPTION FSCM EFF QTY 

CAPACITOR 22 pF, 200 V (C320C220J2G5CA) 61637 1 
CAPACITOR 22 pF, 100 V (02E220KCN) 12969 1 
CAPACITOR 1 pF, 35 V (T322B105M035AS) 31433 1 
CAPACITOR 470 pF, 200 V (C320C471J2G5CA) 61637 1 
CAPACITOR 1000 pF, 600 V (CE102) 71950 1 
DIODE, ZENER 6.9 V (LM329CZ) 27014 1 
DIODE, S-BAR (5082-2800) 54893 1 
DIODE, VARACTOR (MV209) 04713 1 
DIODE, SIGNAL (FDH333) 12467 1 
DIODE, SIGNAL (FDH333) 12467 1 
DIODE, SIGNAL (JANlN4148) 81349 1 
DIODE, ZENER 5.1 V (JANlN5231B) 81349 1 
LED RED (5082-4860) 54893 1 
INDUCTOR 2.2 pH, .4 OHM (1025-28) 99800 1 
INDUCTOR 15 fl, 2.8 OHM (1025-48) 99800 1 
INDUCTOR, VAR .125-.243 pH (1804-0000-013) 56402 1 
INDUCTOR .1 pH, .08 OHM (1025-94) 99800 1 
TRANSISTOR (66382) UNK009 1 
TRANSISTOR (66382) UNK009 1 
TRANSISTOR (66382) UNK009 1 
TRANS1 STOR (66382) UNK009 1 
TRANSISTOR (66382) UNK009 1 
TRANS1 STOR, FET SELECTED 1 
TRANSISTOR (JAN2N2222) 81349 1 
RESISTOR 5%, 114 W, 100 OHM (RLR07ClOlJR) 81349 1 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 
RESISTOR 5%, 114 W, 68 K (RLR07C683JR) 81349 1 
RESISTOR 5%, 114 W, 100 OHM (RLR07ClOlJR) 81349 1 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 
RESISTOR 5%, 114 W, 68 K (RLR07C683JR) 81349 1 
RESISTOR 5%, 114 W, 680 OHM (RLR07C681JR) 81349 1 -h 

RESISTOR 5%, 114 W, 33 K (RLR07C333JR) 81349 1 
RESISTOR 5%, 114 W, 100 OHM (RLR07ClOlJR) 81349 1 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 
RESISTOR 5%, 114 W, 68 K (RLR07C683JR) 81349 1 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 
RESISTOR 5%, 114 W, 68 K (RLR07C683JR) 81349 1 
RESISTOR 5%, 114 W, 68 OHM (RLR07C680JR) 81349 1 
RESISTOR 5%, 114 W, 330 OHM (RLR07C331JR) 81349 1 
RESISTOR 5%, 114 W, 10 K (RLR07C103JR) 81349 1 
RESISTOR 5%, 114 W, 22 K (RLR07C223JR) 81349 1 
RESISTOR 5%, 114 W, 68 K (RLR07C683JR) 81349 1 
RESISTOR 5%, 114 W, 68 OHM (RLR07C680JR) 81349 1 
RESISTOR 5%, 114 W, 680 OHM (RLR07C681JR) 81349 1 
RESISTOR 5%, 114 W, 680 OHM (RLR07C681JR) 81349 1 
RESISTOR 5%, 114 W, 100 OHM (RLR07ClOlJR) 81349 1 
RESISTOR 5%, 114 W, 4.7 K (RLR07C472JR) 81349 1 
RESISTOR 5%, 114 W, 470 OHM (RLR07C471JR) 81349 1 
RESISTOR 5%, 114 W, 470 OHM (RLR07C471JR) 81349 1 
RESISTOR 5%, 114 W, 82 K (RLR07C823JR) 81349 1 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 
RESISTOR 5%, 114 W, 39 K (RLR07C393JR) 81349 1 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 
RESISTOR 5%, 114 W, 10 K (RLR07C103JR) 81349 1 
RESISTOR 5%, 114 W, 10 K (RLR07C103JR) 81349 1 
RESISTOR 5%, 118 W, 68 OHM (RLR05C680JR) 81349 1 
RESISTOR 5%, 118 W, 22 OHM (RLR05C220JR) 81349 1 
RESISTOR 5%, 118 W, 68 OHM (RLR05C680JR) 81349 1 
RESISTOR 5%, 118 W, 68 OHM (RLR05C680JR) 81349 1 
RESISTOR 5%, 114 W, 1.8 K (RLR07C182JR) 81349 1 
RESISTOR 5%, 114 W, 680 OHM (RLR07C681JR) 81349 1 
RESISTOR, NETWORK 4.7 K, 10-P (4310R-101-472) 57924 1 
RESISTOR, NETWORK 4.7 K, 10-P (4310R-101-472) 57924 1 - 

CONTINUED ON NEXT PAGE 



- FIG- 
I T E M  NO REF DES PART NO 

26- TP4201 2114-0000-007 
U4201 3131-0000-029 
U4202 3131-0000-044 
U4203 3131-0000-029 
U4204 3131-0000-029 
U4205 3131-0000-029 
U4206 3131-0000-032 
U4207 3131-0000-029 
U4208 3131-0000-029 
U4209 3134-0000-017 
U4210 3131-0000-034 
U4211 3131-0000-027 
U4212 3130-0000-010 
U4213 3130-0000-001 
U4214 3221-0001-000 

SEE FIG 1 
SEE FIG 1 

1 2 3 4 5 6 7  DESCRIPTION 

POST, GANG (85931-6) 
I C ,  U/D COUNTER (SN74LS190N) 
I C ,  QUAD 2-INPUT NAND (SN74LSOON) 
I C ,  U/D COUNTER (SN74LS190N) 
I C ,  U/D COUNTER (SN74LS190N) 
I C ,  U/D COUNTER (SN74LS190N) 
I C ,  2-INPUT NOR (SN74LS02N) 
I C ,  U/D COUNTER (SN74LS190N) 
I C ,  U/D COUNTER (SN74LS190N) 
I C ,  PRESCALER (MC12013P) 
I C ,  DUAL JK FLIP-FLOP (SN74LS73N) 
I C ,  8-INPUT NAND (SN74LS30N) 
I C ,  DUAL JK FLIP-FLOP (SN7473N) 
I C ,  QUAD 2-INPUT NAND (SN7400N) 
I C ,  DUAL J-FET OP AMP (LF353N) 
TUBING, TFL 22 GA, NAT 
WIRE, BUS 22 GA 

FSCM EFF QTY 

00779 1 
01295 1 
01295 1 
01295 1 
01295 1 
01295 1 
01295 1 
01295 1 
01295 1 
04713 1 
01295 1 
01295 1 
01295 1 
01295 1 
01295 1 

AIR 
AIR 



L 

1 2 
J58002 J58005  

6 9 8 5 4 7 3 

FIGURE 7-27A FAST LOW LOOP PC BOARD ASSEMBLY 
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FIG- 
p I T E M  NO REF DES 

558001 
558002 
558003 
558004 
558005 
C57001 
C57002 
C57003 
C57004 
C57005 
C57006 
C57007 
C57008 
C57009 
C57010 
C57011 
C57012 
C57013 
C57014 
C57015 
C57017 
C57018 
C57019 
C57020 
C57021 
C57022 
C57023 
C57024 
C57025 
C57026 
C57027 
C57028 
C57029 
C57030 
C57031 
C57032 
C57033 
C57034 
C57035 
C57036 
C57037 
C57038 
C57039 
C57040 
C57041 
C57042 
C57043 
C57044 
C57045 
C57046 
C57047 

PART NO 1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY 

FAST LOW LOOP PC BOARD ASSEMBLY SEE REF 
FIG 25A FOR NHA 

COVER, SHIELD 1 
SHIELD, PC BD 1 
COVER, SHIELD 1 
SHIELD, PC BD 1 
SHIELD, PC BD 1 
SHIELD, PC BD 1 
NUT, SWAGE 4-40 (2040B) 83330 1 
SHIELD, PC BD 1 
SHIELD, PC BD 1 
CONNECTOR, HEADER ( 609-2607) 15912 1 
CONNECTOR, SMB (2110-7511-000) 19505 1 
CONNECTOR, SMB (2110-7511-000) 19505 1 
CONNECTOR, SMB (2110-7511-000) 19505 1 
CONNECTOR, SMB (2110-7511-000) 19505 1 
CAPACITOR .Ol pF, 100 V (~052K103KlX5CA) 61637 1 
CAPACITOR 47 pF, 10 V (CLE47MFlOV) 62462 1 
CAPACITOR .Ol pF, 100 V (C052K103KlX5CA) 61637 1 
CAPACITOR 47 pF, 25 V (25TWMS47M) 52318 1 
CAPACITOR .O1 pF. 100 V (C052K103KlX5CA) 61637 1 
CAPACITOR 47 pF, 25 V (25TWMS47M) 52318 1 
CAPACI'l'OR 1000 pF, 100 V (C320C102J2G5CA) 61637 1 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 61637 1 
CAPACITOR .O1 pF, 100 V (~052Kl03KlX5CA) 61637 1 
CAPACITOR .1 pF, 50 V (CAC03Z5U104M50A) 16299 1 
CAPACITOR .1 pF, 50 V (CAC03Z5U104M50A) 16299 1 
CAPACITOR 470 pF, 200 V (C320C471J2G5CA) 61637 1 
CAPACITOR .1 pF, 50 V (cAcO~Z~U~O~M~OA) 16299 1 
CAPACITOR .033 UF, 50 V (CK05BX333K) 72982 1 
CAPACITOR 68 pF, 200 V (~320~680~2G5CA) 61637 1 
CAPACITOR 220 pF, 200 V (C320C221J2G5CA) 61637 1 
CAPACITOR 47 pF, 200 V (~320~470J2G5CA) 61637 1 
CAPACITOR 27 pF, 200 V ( ~ 3 2 0 ~ 2 7 0 ~ 2 ~ 5 ~ A )  61637 1 
CAPACITOR 22 pF, 200 V (C320C220J2G5CA) 61637 1 
CAPACITOR .Ol pF, 100 V (C052K103KlX5CA) 61637 1 
CAPACITOR 1800 pF, 50 V (GR40-lX7R182K50V) 72982 1 
CAPACITOR 22 pF, 200 V (C320C220J2G5CA) 61637 1 
CAPACITOR .Ol pl?, 100 V (~052~103KlX5CA) 61637 1 
CAPACITOR 22 pF, 200 V (~320~220~2~5CA) 61637 1 
CAPACITOR 22 pF, 200 V (~320~220J2G5CA) 61637 1 
CAPACITOR 1800 pF, 50 V (GR40-lX7R182K50V) 72982 1 
CAPACITOR .Ol pF, 100 V (C052K103KlX5CA) 61637 1 
CAPACITOR 12 pF, 100 V (RPEllOCOG120JlOOV) 72982 1 
CAPACITOR 22 pF, 200 V (C320C220J2G5CA) 61637 1 
CAPACITOR 22 pF, 200 V (C320C220J2G5CA) 61637 1 
CAPACITOR 100 pF, 200 V (~320~101J2G5CA) 61637 1 
CAPACITOR 68 pF, 200 V (C320C680J2G5CA) 61637 1 
CAPACITOR .1 pF, 50 V (cAcO~Z~U~O~M~OA) 16299 1 
CAPACITOR .Ol pF, 100 V (~052K103KlX5CA) 61637 1 
CAPACITOR 1000 pF, 100 V (~320~102J2G5CA) 61637 1 
CAPACITOR 470 pF, 200 V (~320~471JZG5CA) 61637 1 
CAPACITOR 470 pF, 200 V ( ~ 3 2 0 ~ 4 7 1 ~ 2 ~ 5 ~ A )  61637 1 
CAPACITOR .Ol pF, 100 V (~052Kl03KlX5CA) 61637 1 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 61637 1 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 61637 1 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 61637 1 
CAPACITOR .Ol pF, 100 V (CO52K103KlX5CA) 61637 1 
CAPACITOR .1 pF, 50 V (CAC03Z5U104M50A) 16299 1 
CAPACITOR .I pF, 50 V (CAC03Z5U104M50A) 16299 1 
CAPACITOR 1000 pF, 100 V (~320~102J2G5CA) 61637 1 
CAPACITOR 1000 pF, 100 V (~320~102J2GSCA) 61637 1 

CONTINUED ON NEXT PAGE 



FIG- 
I T E M  NO REF DES 

26A- C57048 
C57049 
C57050 
C57051 
C57052 
C57054 
C57055 
C57056 
C57057 
C57058 
C57059 
C57060 
C57061 
C57062 
C57063 
C57066 
C57067 
C57068 
C57069 
C57070 
C57071 
C57072 
C57073 
C57074 
C57075 
C57076 
C57077 
C57078 
C57079 
C57080 
C57081 
C57082 
C57083 
C57085 
C57086 
CR57001 
CR57002 
CR57003 
CR57004 
CR57005 
CR57006 
CR57007 
CR57008 
CR57009 
CR57010 
CR57011 
CR57013 
CR57014 
CR57015 
DS57001 

PART NO 

1521-0000-008 
1521-0000-008 
1502-0334-010 
1605-3360-475 
1506-0680-017 
1506-0103-017 
1523-0000-002 
1523-0000-002 
1523-0000-002 
1506-0103-017 
1506-0103-017 
1506-0103-017 
1506-0100-017 
1506-0100-017 
1506-0103-017 
1506-0100-017 
1506-0680-017 
1506-0050-017 
1506-0101-017 
1506-0220-017 
1521-0000-008 
1506-0220-017 
1506-0220-017 
1506-0010-017 
1506-0220-017 
1506-0181-017 
1523-0000-002 
1523-0000-002 
1521-0000-008 
1523-0000-002 
1523-0000-002 
1506-0470-017 
1506-0102-017 
1521-0000-008 
1521-0000-008 
4831-0000-001 
4831-0000-001 
4930-0100-200 
4816-0000-001 
4818-0000-015 
4930-0100-200 
4831-0000-001 
4831-0000-001 
4818-0000-015 
4930-0100-200 
4818-0000-015 
4815-0000-003 
4816-0000-001 
4818-0000-015 
4816-0000-002 
1804-0000-011 
1801-0022-001 
1801-0339-001 
1801-0108-001 
1804-0000-009 
1808-1022-801 
1808-1022-801 
1801-0229-001 
1801-0338-001 
1801-0338-001 
2750-0150-500 

1 2 3 4 5 6 7  FSCM EFF QTY 
- 

DESCRIPTION 

CAPACITOR .1 pF, 50 V (CAC03Z5U104M50A) 16299 1 
CAPACITOR .1 pF, 50 V (CAC03Z5U104M50A) 16299 1 
CAPACITOR .33 pF, 50 V (CK06BX334K) 72982 1 
CAPACITOR 33 pF, 16 V (T350H336M016AS) 31433 1 
CAPACI'l'OR 68 pF, 200 V (C320C680J2GSCA) 61637 1 
CAPACITOR .O1 pF, 100 V (C052K103KlX5CA) 61637 1 
CAPACITOR 1800 pF, 50 V (GR40-lX7R182K50V) 72982 1 
CAPACITOR 1800 pF, 50 V (GR40-lX7R182K50V) 72982 1 
CAPACITOR 1800 pF, 50 V (GR40-lX7R182K50V) 72982 1 
CAPACITOR .Ol 0, 100 V (C052K103KlX5CA) 61637 1 
CAPACITOR .Ol pF, 100 V (C052K103KlX5CA) 61637 1 
CAPACITOR .Ol pF, 100 V (CO52K103KlX5CA) 61637 1 
CAPACITOR 10 pF, 200 V (C32OClOOJ2G5CA) 61637 1 
CAPACITOR 10 pF, 200 V (C320ClOOJ2G5CA) 61637 1 
CAPACITOR .Ol pF, 100 V (C052K103KlX5CA) 61637 1 
CAPACITOR 10 pF, 200 V (C32OClOOJ2G5CA) 61637 1 
CAPACITOR 68 pF, 200 V (C320C680J2G5CA) 61637 1 
CAPACITOR 5.5 pF, 100 V (RPEllOCOG5R5ClOOV) 72982 1 
CAPACITOR 100 pF, 200 V (C320ClOlJ2G5CA) 61637 1 
CAPACITOR 22 pF, 200 V (~320~220~2~5CA) 61637 1 
CAPACITOR .1 pF, 50 V (CAC03Z5U104M50A) 16299 1 
CAPACITOR 22 pF, 200 V (C320C220J2G5CA) 61637 1 
CAPACITOR 22 pF, 200 V (C320C220J2G5CA) 61637 1 
CAPACITOR 1 p ~ ,  100 v (RPE~~OCDG~ROC~OOV) 72982 1 
CAPACITOR 22 pF, 200 V (C320C220J2G5CA) 61637 1 
CAPACITOR 180 pF, 200 V (C320C181J2G5CA) 61637 1 
CAPACITOR 1800 pF, 50 V (GR40-lX7R182K50V) 72982 1 
CAPACITOR 1800 pF, 50 V (GR40-lX7R182K50V) 72982 1 
CAPACITOR .1 pF, 50 V (CAC03Z5U104M50A) 16299 1 
CAPACITOR 1800 pF, 50 V (GR40-lX7R182K50V) 72982 1 
CAPACITOR 1800 pF, 50 V (GR40-lX7R182K50V) 72982 1 - 
CAPACITOR 47 pF, 200 V (C320C470J2G5CA) 61637 1 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 61637 1 
CAPACITOR .1 pF, 50 V (CAC03Z5U104M50A) 16299 1 
CAPACITOR .1 pF, 50 V (CAC03Z5U104M50A) 16299 1 
DIODE, SIGNAL (FDH333) 12467 1 
DIODE, SIGNAL (FDH333) 12467 1 
DIODE, VARACTOR (MV209) 04713 1 
DIODE, S-BAR (5082-2800) 54893 1 
DIODE, ZENER 6.9 V (LM329CZ) 27014 1 
DIODE, VARACTOR (MV209) 04713 1 
DIODE, SIGNAL (FDH333) 12467 1 
DIODE, SIGNAL (FDH333) 12467 1 
DIODE, ZENER 6.9 V (LM329CZ) 27014 1 
DIODE, VARACTOR (MV209) 04713 1 
DIODE, ZENER 6.9 V (LM329CZ) 27014 1 
DIODE, SIGNAL (1N4148) 71468 1 
DIODE, S-BAR (5082-2800) 54893 1 
DIODE, ZENER 6.9 V (LM329CZ) 27014 1 
LED RED (5082-0280) 54893 1 
INDUCTOR, VAR .221 - .443 pH (G6635A) 02113 1 
INDUCTOR 22 pH (1025-52) 99800 1 
INDUCTOR 3.3 pH (1025-32) 99800 1 
INDUCTOR .1 pH (1025-94) 99800 1 
INDUCTOR, VAR .047 - .075 pH (G6637A) 02113 1 
INDUCTOR, VAR .22 pH 1 
INDUCTOR, VAR .22 pH 1 
INDUCTOR 2.2 pH (1025-28) 99800 1 
INDUCTOR .33 pH (1025-08) 99800 1 
INDUCTOR .33 pH (1025-08) 99800 1 
B W ,  FERRITE (57-180) 04850 1 - 
CONTINUED ON NEXT PAGE 



P FIG- 
I T E M  NO REF DES PART NO 

5250-0100-100 
4809-0000-005 
4810-0000-001 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4801-0000-001 
4805-0000-003 
4809-0000-005 
4807-0000-002 
4809-0000-005 
4701-0680-003 
4701-0102-003 
4701-0102-003 
4701-0271-003 
4701-0271-003 
4701-0471-003 
4701-0563-003 
4701-0153-003 
4701-0472-003 
4701-0103-003 
4701-0103-003 
4701-0331-003 
4701-0680-003 
4701-0683-003 
4701-0102-003 
4701-0101-003 
4701-0471-003 
4701-0104-003 
4701-0471-003 
4701-0473-003 
4701-0471-003 
4701-0473-003 
4701-0680-003 
4701-0152-003 
4701-0680-003 
4701-0102-003 
4701-0101-003 
4701-0471-003 
4701-0272-003 
4701-0223-003 
4701-0331-003 
4701-0331-003 
4701-0102-003 
4701-0393-003 
4701-0103-003 
4701-0272-003 
4701-0222-003 
4701-0472-003 
4701-0103-003 
4701-0472-003 
4701-0680-003 
4701-0680-003 
4701-0331-003 
4701-0221-003 
4701-0471-003 
4701-0101-003 

1 2 3 4 5 6 7  DESCRIPTION 

MIXER 1 - 500 MHz (sBL1-18) 
TRANSISTOR (66382) 
TRANSISTOR (2N4416 ) 
TRANSISTOR (66382) 
TRANSISTOR (66382) 
TRANSISTOR (66382) 
TRANSISTOR (66382) 
TRANSISTOR (66382) 
TRANSISTOR (66382) 
TRANSISTOR (66382) 
TRANSISTOR (66382) 
TRANSISTOR (PN2222) 
TRANSISTOR (MPS3646) 
TRANSISTOR (66382) 
TRANSISTOR (2N3905-18) 
TRANSISTOR (66382) 
RESISTOR 5%, 118 W, 68 Q ( ~ ~ 1 1 8  68 5%) 
RESISTOR 5%, 118 W, 1 K (CF1/8 1.OK 5%) 
RESISTOR 5%, 118 W, 1 K ( ~ ~ 1 1 8  1.OK 5%) 
RESISTOR 5%, 118 W, 270 Q (CF1/8 270 5%) 
RESISTOR 5%, 118 W, 270 Q ( ~ ~ 1 1 8  270 5%) 
RESISTOR 5%, 118 W, 470 Q (CF118 470 5%) 
RESISTOR 5%, 118 W, 56 K (CF1/8 56K 5%) 
RESISTOR 5%, 118 W, 15 K (CF118 15K 5%) 
RESISTOR 5%, 118 W, 4.7 K (CF118 4.7K 5%) 
RESISTOR 5%, 118 W, 10 K ( ~ ~ 1 1 8  10K 5%) 
RESISTOR 5%, 118 W, 10 K (CF1/8 10K 5%) 
RESISTOR 5%, 118 W, 330 Q (CF118 330 5%) 
RESISTOR 5%, 118 W, 68 Q (CF118 68 5%) 
RESISTOR 5%, 118 W, 68 K (CF118 68K 5%) 
RESISTOR 5%, 118 W, 1 K ( ~ ~ 1 1 8  1.OK 5%) 
RESISTOR 5%, 118 W, 100 Q (CF118 100 5%) 
RESISTOR 5%, 118 W, 470 Q (CF118 470 5%) 
RESISTOR 5%, 118 W, 100 K (CF118 lOOK 5%) 
RESISTOR 5%. 118 W, 470 Q (CF118 470 5%) 
RESISTOR 5%, 118 W, 47 K (CF118 47K 5%) 
RESISTOR 5%, 118 W, 470 Q (CF1/8 470 5%) 
RESISTOR 5%, 118 W, 47 K (CF118 47K 5%) 
RESISTOR 5%, 118 W, 68 Q (CF118 68 5%) 
RESISTOR 5%, 118 W, 1.5 K (CF1/8 1.5K 5%) 
RESISTOR 5%, 118 W, 68 Q (CF1/8 68 5%) 
RESISTOR 5%, 118 W, 1 K (CF118 1.OK 5%) 
RESISTOR 5%, 118 W, 100 Q (CF118 100 5%) 
RESISTOR 5%, 118 W, 470 Q (~F1/8 470 5%) 
RESISTOR 5%, 118 W, 2.7 K (CF118 2.7K 5%) 
RESISTOR 5%, 118 W, 22 K (CF118 22K 5%) 
RESISTOR 5%, 118 W, 330 Q (CF118 330 5%) 
RESISTOR 5%, 118 W, 330 Q (CF118 330 5%) 
RESISTOR 5%, 118 W, 1 K (CF118 1.OK 5%) 
RESISTOR 5%, 118 W, 39 K (CF118 39K 5%) 
RESISTOR 5%, 1/8W, 10K(CF1/810K5%) 
RESISTOR 5%, 118 W, 2.7 K (CF1/$2.7K 5%) 
RESISTOR 5%, 118 W, 2.2 K (CF1/8 2.2K 5%) 
RESISTOR 5%, 118 W, 4.7 K (CF118 4.7K 5%) 
RESISTOR 5%, 118 W, 10 K (cFl/a IOK 5%) 
RESISTOR 5%, 118 W, 4.7 K (CF1/8 4.7K 5%) 
RESISTOR 5%, 118 W, 68 Q (CF1/8 68 5%) 
RESISTOR 5%, 118 W, 68 Q (CF1/8 68 5%) 
RESISTOR 5%, 118 W, 330 Q (CF1/8 330 5%) 
RESISTOR 5%, 118 W, 220 Q (CF118 220 5%) 
RESISTOR 5%. 118 W, 470 Q (CF1/8 470 5%) 
RESISTOR 5%, 118 W, 100 Q (CF118 100 5%) 

FSCM EFF QTY 

15542 1 
W O O 9  1 
04713 1 
W O O 9  1 
w o o 9  1 
m o o 9  1 
W O O 9  1 
W O O 9  1 
W O O 9  1 
W O O 9  1 
W O O 9  1 
12467 1 
12467 1 
UNK009 1 
27014 1 
m o o 9  1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 

CONTINUED ON NEXT PAGE 



FIG- 
I T E M  NO REF DES PART NO 

4701-0103-003 
4701-0122-003 
4701-0680-003 
4701-0101-003 
4701-0102-003 
4701-0683-003 
4701-0101-003 
4701-0102-003 
4701-0683-003 
4701-0102-003 
4701-0103-003 
4701-0103-003 
4701-0102-003 
4701-0102-003 
4701-0153-003 
4701-0102-003 
4701-0153-003 
4701-0333-003 
4701-0333-003 
4701-0331-003 
4701-0102-003 
4701-0101-003 
4701-0102-003 
4701-0683-003 
4701-0680-003 
4701-0103-003 
4719-0510-002 
4719-0510-002 
4719-0510-002 
4719-0510-002 
4701-0474-003 
4701-0332-003 
4701-0560-003 
2114-0000-007 
2114-0000-007 
2114-0000-007 
3134-0000-017 
3131-0000-013 
3131-0000-034 
3131-0000-044 
3133-0000-114 
3228-1451-560 
3131-0000-044 
3213-1201-700 
3221-0001-100 
3133-0000-005 
3211-3390-000 
3214-9440-103 
2363-0109-000 
SEE FIG 1 

DESCRIPTION 

RESISTOR 5%, 118 W, 10 K (CF1/8 10K 5%) 
RESISTOR 5%, 118 W, 1.2 K (CF1/8 1.2K 5%) 
RESISTOR 5%, 118 W, 68 Q (CF1/8 68 5%) 
RESISTOR 5%, 118 W, 100 Q (CF1/8 100 5%) 
RESISTOR 5%, 118 W, 1 K (CF1/8 1.OK 5%) 
RESISTOR 5%, 118 W, 68 K (CF1/8 68K 5%) 
RESISTOR 5%, 118 W, 100 Q (CF1/8 100 5%) 
RESISTOR 5%, 118 W, 1 K ( ~ ~ 1 1 8  1.OK 5%) 
RESISTOR 5%, 118 W, 68 K (CF1/8 68K 5%) 
RESISTOR 5%, 118 W, 1 K (CFII~ 1.0~ 5%) 
RESISTOR 5%, 118 W, 10 K ( ~ ~ 1 1 8  10K 5%) 
RESISTOR 5%, 118 W, 10 K (CF1/8 10K 5%) 
RESISTOR 5%, 118 W, 1 K ( ~ ~ 1 1 8  1.OK 5%) 
RESISTOR 5%, 118 W, 1 K (CF1/8 1.OK 5%) 
RESISTOR 5%, 118 W, 15 K (CF1/8 15K 5%) 
RESISTOR 5%, 118 W, 1 K ( ~ ~ 1 1 8  1.OK 5%) 
RESISTOR 5%, 118 W, 15 K ( ~ ~ 1 1 8  15K 5%) 
RESISTOR 5%, 118 W, 33 K (CF1/8 33K 5%) 
RESISTOR 5%, 118 W, 33 K (CF1/8 33K 5%) 
RESISTOR 5%, 118 W, 330 Q (CF1/8 330 5%) 
RESISTOR 5%, 118 W, 1 K ( ~ ~ 1 1 8  1.OK 5%) 
RESISTOR 5%. 118 W, 100 Q (CF1/8 100 5%) 
RESISTOR 5%, 118 W, 1 K (CF1/8 1.OK 5%) 
RESISTOR 5%, 118 W, 68 K ( ~ ~ 1 1 8  68K 5%) 
RESISTOR 5%, 118 W, 68 Q ( ~ ~ 1 1 8  68 5%) 
RESISTOR 5%, 118 W, 10 K ( ~ ~ 1 1 8  10K 5%) 
RESISTOR 5%, 118 W, 51 R ( ~ 7 3 ~ 2 ~ 5 1 9 ~ )  
RESISTOR 5%, 118 W, 51 Q (RM73B2~519~) 
RESISTOR 5%, 118 W, 51 Q (RM73B2B519J) 
RESISTOR 5%, 118 W, 51 Q (RM73B2B519J) 
RESISTOR 5%, 118 W, 470 K ( ~ ~ 1 1 8  470K 5%) 
RESISTOR 5 % , 1 / 8 W , 3 . 3 K ( ~ ~ 1 / 8 3 . 3 K 5 % )  
RESISTOR 5%, 118 W, 56 Q ( ~ ~ 1 1 8  56 5%) 
POST, GANG (85931-6) 
POST, GANG (85931-6) 
POST, GANG (85931-6) 
IC, PRESCALER (MC12013P) 
IC, 4-BIT BIN CNTR (SN74LS163AN) 
IC, DUAL JK FLIP-FLOP (SN74LS73N) 
IC, QUAD 2-INPUT NAND (SN74LSOON) 
IC, OP AMP (CA3130AE) 
IC, SER INP FREQ SYNTHESIZER (~~145156~) 
IC, QUAD 2-INPUT NAND (sN~~LsOON) 
IC, MOD PRESCALER (MC12017P) 
IC, J-FET OP AMP (LF356BN) 
IC, PHASE-LOCKED LOOP (CD4046BE) 
IC, DUAL DECADE CNTR (SN74LS390N) 
IC, COUNTER (CD74HCT40103E) 
CRYSTAL 18.800000 MHz 
TUBING, TFL 22 GA, NAT 

FSCM EFF QTY - 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 

- 
59124 1 
00779 1 
00779 1 
00779 1 
04713 1 
01295 1 
01295 1 
01295 1 
02735 1 
04713 1 
01295 1 
04713 1 
27014 1 
02735 1 
01295 1 
02735 1 

1 
AIR 



3 

1 

2 

FIGURE 7-27 H IGH LOOP ASSEMBLY 



p FIG- 
ITEM NO REF DES PART NO 1 2 3 4 5 6 7  DESCRIPTION FSCM EFF I lTY  

2 7 -  7 0 0 5 - 5 1 4 4 - 1 0 0  HIGH LOOP ASSEMBLY SEE F I G  1 3  FOR NHA 
1 1 4 1 5 - 5 1 8 3 - 7 0 0  ENCLOSURE 

ATTACH I N  G PARTS 
2 2 8 0 3 - 0 1 8 8 - 0 0 6  SCREW ( 4 - 4 0  X 3 / 1 6  PPHM) ---*--- 
3 3 1 0 7 - 5 2 5 2 - 8 0 0  INSULATOR, MYLAR 
4 SEE F I G  2 8  HIGH LOOP DIV IDER PC BOARD ASSEMBLY INCL 

SEE F I G  2 9  
MTG HARDWARE 

HIGH LOOP ANALOG PC BOARD ASSEMBLY INCL 
MTG HARDWARE 

ATTACHING PARTS 
6 2 8 0 3 - 0 1 8 8 - 0 0 6  SCREW ( 4 - 4 0  X 3 / 1 6  PPHM) ---*--- 
7 1 4 1 4 - 5 1 8 3 - 5 0 0  COVER 
8 2 4 0 0 - 5 1 5 3 - 3 0 0  LABEL, HIGH LOOP 

REF 
1 



I 

1 4 

BOTTOM 

FIGURE 7-28 HIGH LOOP D I V I D E R  PC BOARD ASSEMBLY 



,P FIG-  
I T E M  NO 

28-  

REF DES P A R T  N O  

7010-5134-100 

1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY 

HIGH LOOP DIVIDER PC BOARD ASSEMBLY SEE REF 
F IG  27 FOR NHA 

SIiIELD, TOP 1 
SHIELD, BOTTOM 1 
INSULATOR, MYLAR 1 
SPACER 2 

ATTACHING PARTS 
SCREW (4-40 X 3 /16 PPHM) UN KO1 5 1 
---*--- 
NUT, SWAGE 4-40 (2040B) 83330 2 
CONNECTOR, SMB (2110-7511-000) 19505 . 1 
CONNECTOR, HEADER (3428-1002) 75037 1 
CONNECTOR, SMB (2110-7511-000) 19505 1 
CAPACITOR .1 pF, 50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR .1 uF, 50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR 1 0  pF, 35 V (35TTlOMS) 52318 1 
CAPACITOR .1 uF, 50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR 47 ,F, 50 V (CLE47MFlOV) 62462 1 
CAPACITOR .1 KF, 50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR 1 0  I.IF, 35 V (35TTlOMS) 52318 1 
CAPACITOR 220 pF, 200 V (CC0805NP0220KlOOVSB) 16299 1 
CAPACITOR 1800 pF, 50 V (GR40-lX7R182K50V) 72982 1 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 61637 1 
CAPACITOR 220 pF, 200 V (CC0805NP022KlOOVSB) 16299 1 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 61637 1 
CAPACITOR 1800 pF, 50 V (GR40-lX7R182K50V) 72982 1 
CAPACITOR 220 pF, 200 V (CC0805NP022OKlOOVSB) 16299 1 
CAPACITOR 1800 pF, 50 V (GR40-lX7R182K50V) 72982 1 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 61637 1 
CAPACITOR 3 pF, 100 V (REPllOCOG3R3ClOOV) 72982 1 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 61637 1 
CAPACITOR 100 pF, 200 V (C320ClOlJ2G5CA) 61637 1 
CAPACITOR .I ].IF, 50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR .1 !IF, 50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR .1 uF, 50. V (RPA20Z5U104M50V) 72982 1 
CAPACITOR .1 pF, 50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR .1 uF, 50 V (RPAZ'OZ5U104M50V) 72982 1 
CAPACITOR .1 uF, 50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR .1 uF, 50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR .1 uF, 50 V (RPA20Z5U104M50V) 72928 1 
CAPACITOR .1 pF, 50 V (RPAZ'OZ5Ul04M50V) 72982 1 
CAPACITOR .1 uF, 50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR .1 uF, 50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR .1 uF, 50 V (RPMOZ5U104M50V) 72982 1 
CAPACITOR .1 uF, 50 V (RPA20Z5U104M50V) 72 982 1 
CAPACITOR .1 uF, 50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR 1800 pF, 50 V (GR40-lX7R182K50V) 72982 1 
CAPACITOR 1800 pF, 50 V (GR40-lX7R182K50V) 72982 1 
CAPACITOR 100 pF, 200 V (C320ClOlJ2G5CA) 61637 1 
CAPACITOR 2200 pF, 100 V (C320C222J2G5CA) 61637 1 
CAPACITOR .Dl UF, 100 V (C052K103KlX5CA) 61637 1 
CAPACITOR .1 uF, 50 V (RPA20Z5U104M50V) 72 982 1 
CAPACITOR .1 uF, 50 V (RPAZOZ5Ul04M50V) 72 982 1 
CAPACITOR .1 uF, 50 V (RPA20Z5U104M50V) 72 982 1 
CAPACITOR .1 uF, 50 V (RPA20Z5U104M50V) 72 982 1 
CAPACITOR .1 pF, 50 V (RPA20Z5U104M50V) 72982 1 
DIODE, SIGNAL (JAN1 N4148) 81349 1 
DIODE, SIGNAL ( JAN1 N4148) 81349 1 
DIODE, SIGNAL (JAN1 N4148) 81349 1 
DIODE, SIGNAL (JANlN4148) 8 1  349 1 
DIODE, S IGNAL ( JAN1 N4148) 81349 1 
DIODE, SIGNAL (JANlN4148) 81349 1 
DIODE, S IGNAL ( JAN1 N4148) 8 1  34 9 1 

CONTINUED ON NEXT PAGE 



FIG- 
ITEM NO REF DES 

28- CR4111 
CR4112 
CR4113 
CR4114 
CR4115 
CR4116 
CR4117 
CR4118 
DS4101 
L4101 
L4102 
L4103 
L4104 
L4105 
44101 
R4101 
R4102 
R4103 
R4107 
R4108 
R4109 
R4110 
R4111 
R4114 
R4120 
R4121 
R4122 
R4123 
R4124 
R4125 
R4126 
R4127 
R4128 
R4129 
R4130 
R4131 
R4132 
R4133 
R4134 
R4135 
R4136 
R4137 

PART NO 

4815-0000-003 
4815-0000-003 
4815-0000-003 
4815-0000-003 
4815-0000-003 
4815-0000-003 
4815-0000-003 
4815-0000-003 
4816-0000-002 
1801-0010-001 
1801-0010-001 
1801-0010-001 
1801-0010-001 
1800-5062-200 
4803-0000-004 
4701-0221-003 
4701 -0220-003 
4701-0221-003 
4702-0472-003 
4702-0472-003 
4701 -0223-003 
4701-0331-003 
4702-0470-003 
4702-0471-003 
4702-0471-003 
4702-0680-003 
4702-0471-003 
4702-0471-003 
4702-0102-003 
4702-0471-003 
4702 -0471-003 
4702 -0471-003 
4702 -0331-003 
4702 -0331-003 
4702-0471-003 
4702-0471-003 
4702 -0471-003 
4702-0471-003 
4702 -0471-003 
4702-0471-003 
4702-0471-003 
4701-0330-003" 
4701 -0220-003* 
4701 -0270-003* 
4701 -0390-003" 
4701 -0470-003" 
4701-0560-003* 
4701-0102 -003 
4690-0947-200 
3222-9106-100 
3222-9106-100 
3222-9106-100 
3213-0861-100 
3213-0003-000 
3213-0003-000 
3213-1200-900 
3213-1010-200 
3213-0003-000 
3134-0000-109 
SEE FIG 1 
SEE FIG 1 

1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY 

DIODE, SIGNAL (JANlN4148) 81349 1 
DIODE, SIGNAL (JANlN4148) 81349 1 
DIODE, SIGNAL (JANlN4148) 81349 1 
DIODE, SIGNAL (JANlN4148) 81349 1 
DIODE, SIGNAL (JANlN4148) 81349 1 
DIODE, SIGNAL (JANlN4148) 81349 1 
DIODE, SIGNAL (JANlN4148) 81349 1 
DIODE, SIGNAL (JANlN4148) 81349 1 
LED RED (5082-4860) 54893 1 
INDUCTOR 10 pH, 3.7 OHM (1025-44) 99800 1 
INDUCTOR 10 @, 3.7 OHM (1025-44) 99800 1 
INDUCTOR 10 pH, 3.7 OHM (1025-44) 99800 1 
INDUCTOR 10 PH, 3.7 OHM (1025-44) 99800 1 
INDUCTOR 140 TURN, 22 GA (6700061) 33497 1 
TRANSISTOR (SRF3114) 04713 1 
RESISTOR 5%, 118 W, 220 OHM (RLR05C221JR) 81349 1 
RESISTOR 5%, 118 W, 22 OHM (RLR05C220JR) 81349 1 
RESISTOR 5%, 118 W, 220 OHM (RLR05C221JR) 81349 1 
RESISTOR 5%, 114 W, 4.7 K (RLR07C472JR) 81349 1 
RESISTOR 5%, 118 W, 4.7 K (RLR05C472JR) 81349 1 
RESISTOR 5%, 118 W, 22 K (RLR05C223JR) 81349 1 
RESISTOR 5%, 118 W, 330 OHM (RLR05C331JR) 81349 1 
RESISTOR 5%, 114 W, 47 OHM (RLR07C470JR) 81349 1 
RESISTOR 5%, 114 W, 470 OHM (RLR07C471JR) 81349 1 
RESISTOR 5%, 114 W, 470 OHM (RLR07C471JR) 81349 1 
RESISTOR 5%, 114 W, 68 OHM (RLR07C680JR) 81349 1 
RESISTOR 5%, 114 W, 470 OHM (RLR07C471JR) 81349 1 
RESISTOR 5%, 114 W, 470 OHM (RLR07C471JR) 81349 1 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 
RESISTOR 5%, 114 W, 470 OHM (RLR07C471JR) 81349 1 
RESISTOR 5%, 114 W, 470 OHM (RLR07C471JR) 81349 1 '. 

RESISTOR 5%, 114 W, 470 OHM (RLR07C471JR) 81349 1 
RESISTOR 5%, 114 W, 330 OHM (RLR07C331JR) 81349 1 
RESISTOR 5%, 114 W, 330 OHM (RLR07C331JR) 81349 1 
RESISTOR 54, 114 W, 470 OHM (RLR07C471JR) 81349 1 
RESISTOR 5%, 114 W, 470 OHM (RLR07C471JR) 81349 1 
RESISTOR 5%, 114 W, 470 OHM (RLR07C471JR) 81349 1 
RESISTOR 5%, 114 W, 470 OHM (RLR07C471JR) 81349 1 
RESISTOR 5%, 114 W, 470 OHM (RLR07C471JR) 81349 1 
RESISTOR 5%, 114 W, 470 OHM (RLR07C471JR) 81349 1 
RESISTOR 5%, 114 W, 470 OHM (RLR07C471JR) 81349 1 
RESISTOR 5%, 118 W, 33 OHM (RLR05C330JR) 81349 1 
RESISTOR 5%, 118 W, 22 OHM (RLR05C220JR) 81349 AIR 
RESISTOR 5%, 118 W, 27 OHM (RLR05C270JR) 81349 AIR 
RESISTOR 5%, 118 W, 39 OHM (RLR05C390JR) 81349 AIR 
RESISTOR 5%, 118 W, 47 OHM (RLR05C470JR) 81349 AIR 
RESISTOR 5%, 118 W, 56 OHM (RLR05C560JR) 81349 AIR 
RESISTOR 5%, 118 W, 1 K (RLR05C102JR) 81349 1 
RESISTOR, NETWORK 4.7 K, 10-P (4310R-101-472) 57924 1 
I C ,  CASCADE AMP (GPD1061) 24539 1 
I C ,  CASCADE AMP (GPD1061) 24539 1 
I C ,  CASCADE AMP (GPD1061) 24539 1 
I C ,  1.3 - 1.5 GHz + 4 (SP8611B) 52648 1 
I C ,  UNIV DECADE COUNTER (MC10137P) 04713 1 
I C ,  UNI V DECADE COUNTER (MC10137P) 04713 1 
I C ,  PRESCALER (MC12009L) 04713 1 
I C ,  QUAD 2-INPUT NOR (MClOH102P) 04713 1 
IC, UNIV DECADE COUNTER (MC10137P) 04713 1 
I C ,  DUAL D MS FLIP-FLOP (MClOH131P) 04713 1 
FLEXSTRIP 18 COND AIR 
TUBING, TFL 22 GA, NAT AIR - 
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FIGURE 7-29 H IGH LOOP ANALOG PC BOARD ASSEMBLY 
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P FIG- 
I T E M  NO REF DES PART NO 1 2 3 4 5 6 7  DESCRIPTION 

RESISTOR 5%, 114 W, 1 0  K (RLR07C103JR) 
RESISTOR, VAR 20 K (62-2-1-203) 
RESISTOR 5%, 114 W, 3.3 K (RLR07C332JR) 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 
I C Y  QUAD 2-INPUT NAND (SN74LSOON) 
I C Y  DUAL JK FLIP-FLOP (SN74LS73N) 
IC, DUAL J-FET OP AMP (LF353N) 
IC, DUAL J-FET OP AElP (LF353N) 
I C ,  MPLXR/DMPLXR (CD4053BE) 
IC, MPLXR/DMPLXR (CD4053BE) 
I C Y  OP AMP (LF412CN) 
I C Y  DUAL J-FET OP AMP (LF353N) 
IC, SCHMITT-TRIGGER (SN74LS14N) 

FSCM EFF QTY 

81349 1 
02111 1 
81349 1 
81349 1 
01295 1 
01295 1 
27014 1 
27014 1 
02735 1 
02735 1 
27 104 1 
27014 1 
01295 1 



2 

F IGURE 7-30 DUPLEX ASSEMBLY 
/ 



FIG- - ITEM NO REF OES PART NO 1 2 3 4 5 6 7  DESCRIPTION FSCM EFF Q T Y  

3 SEE F I G  3 1  

DUPLEX ASSEMBLY SEE F I G  1 3  FOR NHA REF 
COVER 1 

ATTACH1 NG PARTS 
SCREW ( 4 - 4 0  X 3 / 1 6  PPHM) UNK015 1 
---*--- 
DUPLEX PC BOARD ASSEMBLY INCL MTG HARDWARE 1 

ATTACHING PARTS 
SCREW ( 4 - 4 0  X 3 / 1 6  PPHM) UNK015 2 
---*--, 
INSULATOR, MYLAR 1 
ENCLOSURE 1 
LABEL, DUPLEX 1 



BOTTOM 

2 J1203 51204 J1202 

1 

3 

5 6 4 7 

FIGURE 7-31 DUPLEX PC BOARD ASSEMBLY 



e FIG- 
I T E M  NO REF DES PART NO 

7010-5131-000 
1414-5154-100 
1415-5154-600 
1414-5154-200 
1415-5154-300 
2508-5154-400 
3107-5154-500 
2100-0000-100 
2129-1025-016 
2200-2094-200 
2200-2094-200 
2200-2094-200 
1501-0103-005 
1506-0102-017 
1506-0103-017 
1580-4700-215 
1501-0103-005 
1501-0103-005 
1580-4700-215 
1501-0103-005 
1580-4700-215 
1506-0221-017 
1506-0102-017 
1523-0000-002 
1506-0102-017 
1506-0221-017 
1523-0000-002 
1506-0102-017 
1506-0100-017 
1506-0221-017 
1501-0103-005 
1506-0102-017 
1501-0102-001 
1501-0102-001 
1501-0102-001 
1506-0101-017 
1521-0000-008 
1507-0106-021 
1521-0000-008 
1521-0000-008 
1508-0226-018 
1521-0000-008 
1521-0000-008 
1506-0101-017 
1506-0101-017 
1506-0010-017 
1501-0103-005 
1506-0471-017 
1506-0050-017 
1506-0101-017 
1506-0050-017 
1506-0102-017 
1506-0100-017 
1506-0100-017 
1506-0102-017 
1506-0102-017 
1501-0103-005 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0180-017 
1506-0390-017 
1506-0180-017 

1 2 3 4 5 6 7  DESCRIPTION FSCM EFF Q T Y  

DUPLEX PC BOARD ASSEMBLY SEE FIG 30 FOR NHA REF 
COVER 1 
ENCLOSURE 1 
COVER, OSCILLATOR 1 
ENCLOSURE 1 
SHIELD 1 
INSULATOR, MYLAR 1 
NUT, SWAGE 4-40 (20406) 83330 2 
CONNECTOR, HEADER (3408-5002) 75037 1 
CONNECTOR, SMB (2110-7511-000) 19505 1 
CONNECTOR, SMB (2110-7511-000) 19505 1 
CONNECTOR, SMB (2110-7511-000) 19505 1 
CAPACITOR . O l  PF, 50 V (UK50-103) 71950 1 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 61637 1 
CAPACITOR .O1  uF, 100 V (C052K103KlX5CA) 61637 1 
CAPACITOR 47 UF, 25 V (25TT47MS) 52318 1 
CAPACITOR . O l  PF, 50 V (UK50-103) 71950 1 
CAPACITOR . O l  PF, 50 V (UK50-103) 71950 1 
CAPACITOR 47 PF, 25 V (25TT47MS) 52318 1 
CAPACITOR .O1 PF, 50 V (UK50-103) 71950 1 
CAPACITOR 47 UF, 25 V (25TT47MS) 52318 1 
CAPACITOR 220 pF, 200 V (C320C221J2G5CA) 61637 1 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 61637 1 
CAPACITOR 1800 pF, 50 V (GR40-lX7R182K50V) 72982 1 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 61637 1 
CAPACITOR 220 pF, 200 V (C320C221J2G5CA) 61637 1 
CAPACITOR 1800 pF, 50 V (GR40-lX7R182K50V) 72982 1 
CAPACITOR 1000 pF, 100 V (C320C10252G5CA) 61637 1 
CAPACITOR 10  pF, 200 V (C320C10052G5CA) 61637 1 
CAPACITOR 220 pF, 200 V (C320C221J2G5CA) 61637 1 
CAPACITOR .O1 PF, 50 V (UK50-103) 71950 1 
CAPACITOR 1000 pF, 100 V (C320C10252G5CA) 61637 1 
CAPACITOR 1000 pF, 600 V (CE102) 71950 1 
CAPACITOR 1000 pF, 600 V (CE102) 71950 1 
CAPACITOR 1000 pF, 600 V (CE102) 71950 1 
CAPACITOR 100 pF, 200 V (C320C10152G5CA) 61637 1 
CAPACITOR .1 PF, 50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR 10  UF, 20 V (T322C106M020AS) 31433 1 
CAPACITOR .1 UF, 50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR .I pF, 50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR 22 PF, 35 V (T368C226M035AS) 31433 1 
CAPACITOR .1 uF, 50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR .I uF, 50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR 100 pF, 200 V (C320ClOlJ2G5CA) 61637 1 
CAPACITOR 100 pF, 200 V (C320C10152G5CA) 61637 1 
CAPACITOR 1 p ~ ,  100 v ( R P E ~ ~ O C D G ~ R O C ~ O O V )  72982 1 
CAPACITOR .O1  PF, 50 V (UK50-103) 71950 1 
CAPACITOR 470 pF, 200 V (C320C471 J2G5CA) 61637 1 
CAPACITOR 5.5 pF, 100 V (RPEllOCOG5R5ClOOV) 72982 1 
CAPACITOR 100 pF, 200 V (C320ClOlJ2G5CA) 61637 1 
CAPACITOR 5.5 pF, 100 V (RPEllOCOG5R5ClOOV) 72982 1 
CAPACITOR 1000 pF, 100 V (C320C10252G5CA) 61637 1 
CAPACITOR 10  pF, 200 V (C320C100J2G5CA) 61637 1 
CAPACITOR 1 0  pF, 200 V (C32OClOOJ2G5CA) 61637 1 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 61637 1 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 61637 1 
CAPACITOR - 0 1  PF, 50 V (UK50-103) 71950 1 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 61637 1 
CAPACITOR 1000 pF, 100 V (C320C102 J2G5CA) 61637 1 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 61637 1 
CAPACITOR 18  pF, 200 V (C320C180J2G5CA) 61637 1 
CAPACITOR 39 pF, 200 V (C320C390J2G5CA) 61637 1 
CAPACITOR 18 pF, 200 V (C320C180J2G5CA) 61637 1 

CONTINUED ON NEXT PAGE 



FMIAM- 1200SlA ILLUSTRATED PARTS CATALOG 
FIG- 
I T E M  NO REF LIES 

31- C1257 
C1258 
C1259 
C1260 
C1263 
C1264 
C1267 
C1268 
C1269 
C1270 
C1271 
C1272 

PART NO 

1506-0102-017 
1506-0102-017 
1506-0100-017 
1506-0103-017 
1501 -0103-005 
1508-0226-018 
1506-0100-017 
1506-0102-017 
1508-0336-023 
1506-0180-017 
1506-0102-017 
1506-0102-017 
1507-0105-118 
1507-0105-118 
1580-1020-049 
1506-0180-017 
1506-0390-017 
1501-0103-005 
4930-0100-200 
4930-0100-200 
4816-0000-001 
4816-0000-001 
4818-0000-015 
1801-0022-001 
1801-0010-001 
1801 -0010-001 
1801-0010-001 
1801-0108-001 
1801 -0108-001 
1801 -0108-001 
1801 -0338-001 
1804-0000-010 
1801 -0228-001 
SEE FIG 1 
1801-0229-001 
1801 -0108-001 
1801 -0108-001 
1801 -0229-001 
5250-0804-300 
5250-0100-100 
4805-0000-001 
4805-0000-001 
4803-0000-004 
4809-0000-005 
4809-0000-005 
4803-0000-004 
4810-0000-001 
5050-2601-000 
4810-0000-001 
4702-0222-003 
4702-0472-003 
4702-0472-003 
4702 -0101-003 
4701-0223-003 
4702-0471-003 
4702-0182-003" 
4702 -0102-003" 
4702-0821-003" 
4702-0112-003" 
4702-0122-003" 
4702-0152-003" 
4702-0222-003" 
4702-0272-003" 

1 2 3 4 5 6 7  DESCRIPTION 

CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 
CAPACITOR 10 pF, 200 V (C320ClOOJ2G5CA) 
CAPACITOR .O1 uF, 100 V (C052K103KlX5CA) 
CAPACITOR -01 pF, 50 V (UK50-103) 
CAPACITOR 22 $, 35 V (T368C226M035AS) 
CAPACITOR 10 pF, 200 V (C320ClOOJ2G5CA) 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 
CAPACITOR 33 fl, 10 V (T350F336KOlOAS) 
CAPACITOR 18 pF, 200 V (C320C180J2G5CA) 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 
CAPACITOR 1000 pF, 100 V (C320C102 J2G5CA) 
CAPACITOR 1 pF, 35 V (T322B105J035AS) 
CAPACITOR 1 pF, 35 V (T322B105J035AS) 
CAPACITOR 1000 pF, 6 V (6R3TT1000MS) 
CAPACITOR 18 pF, 200 V (C320C180J2G5CA) 
CAPACITOR 39 pF; 200 V (C320C390J2G5CA) 
CAPAC ITOR -01 pF, 50 V (UK50-103) 
DIODE, VARACTOR (MV209) 
DIODE, VARACTOR (MV209) 
DIODE,  S-BAR (5082-2800) 
DIODE,  S-BAR (5082-2800) 
DIODE, ZENER 6.9 V (LM329CZ) 
INOUCTOR 22 @i, 3.3 OHM (1025-52) 
INDUCTOR 10 fl, 3.7 OHM (1025-44) 
INDUCTOR 10 fly 3.7 OHM (1025-44) 
INDUCTOR 10 @i, 3.7 OHM (1025-44) 
INDUCTOR .I g, .08 OHM (1025-94) 
INDUCTOR .I fly -08 OHM (1025-94) 
INDUCTOR -1 fly .08 OHM (1025-94) 
INDUCTOR .33 2 OHM (1025-08) 
INDUCTOR, VAR .061 - -101 l.di (1804-0000-010) 
INDUCTOR .22 @i, .14 OHM (1025-04) 
WIRE, BUS 24 GA 
INDUCTOR 2.2 @i, .4 OHM (1025-28) 
INDUCTOR .I jJH, .08 OHM (1025-94) 
INDUCTOR .1 jJH, .08 OHM (0125-94) 
INDUCTOR 2.2 pH, .4 OHM (1025-28) 
MIXER, FLTPK 5 - 1000 MHz (M43T) 
MIXER, FLTPK 1 - 500 MHz (SBL-1-18) 
TRANSISTOR (JAN2N2907A) 
TRANSISTOR (JAN2N2907A) 
TRANSISTOR (SRF3114) 
TRANSISTOR (66382) 
TRANSI STOR (66382) 
TRANSI STOR (SRF3114) 
TRANSI STOR (JAN2N4416) 
TRANSI STOR, FET SELECTED 
TRANSISTOR (JAN2N4416) 
RESISTOR 5%, 114 W, 2.2 K (RLR07C222JR) 
RESISTOR 5%, 114 W, 4.7 K (RLR07C472JR) 
RESISTOR 5%, 114 W, 4.7 K (RLR07C472JR) 
RESISTOR 5%, 114 W, 100 OHM (RLR07ClOlJR) 
RESISTOR 5%, 118 W, 22 K (RLR05C223JR) 
RESISTOR 5%, 1/4 W, 470 OHM (RLR07C471JR) 
RESISTOR 5%, 114 W, 1.8 K (RLR07C182JR) 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 
RESISTOR 5%, 114 W, 820 OHM (RLR07C821JR) 
RESISTOR 5%, 114 W, 1.1 K (RLR07C112JR) 
RESISTOR 5%, 114 W, 1.2 K (RLR07C122JR) 
RESISTOR 5%, 114 W, 1.5 K (RLR07C152JR) 
RESISTOR 5%, 1/4 W, 2.2 K (RLR07C222JR) 
RESISTOR 5%, 114 W, 2.7 K (RLR07C272JR) 

FSCM EFF OTY - 
61637 1 
61637 1 
61637 1 
61637 1 
71950 1 
31433 1 
61637 1 
61637 1 
31433 1 
61637 1 
61637 1 
61637 1 
31433 1 
31433 1 
52318 1 
61637 1 
61637 1 
71950 1 
04713 1 
04713 1 
54893 1 
54893 1 
27014 1 
99800 1 
99800 1 
99800 1 
99800 1 
99800 1 
99800 1 
99800 1 
99800 1 - 
56402 1 
99800 1 

A/R 
99800 1 
99800 1 
99800 1 
99800 1 
59277 1 
15542 1 
81349 1 
81349 1 
04713 1 

UNK009 1 
UNK009 1 

04713 1 
81349 1 

1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 AIR 
81349 AIR 
81349 AIR 
81349 AIR 
81349 A/ R 
81349 AIR 
81349 A/R - 

CONTINUED ON NEXT PAGE 



P 
FIG- 
ITEM NO REF DES PART NO 1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY 

RESISTOR 5%, 1 1 4  W, 1 5 0  OHM (RLR07C151JR)  
RESISTOR 5%, 1 1 4  W, 6 8  OHM (RLR07C680JR)  
RESISTOR 5%, 1 1 4  W, 6 8  OHM (RLR07C680JR)  
RESISTOR 5%, 1 1 4  W, 8 2  OHM (RLR07C820JR)  
RESISTOR 5%, 1 / 4  W, 1 0 0  OHM ( R L R 0 7 C l O l J R )  
RESISTOR 5%, 1 1 4  W, 100 OHM ( R L R 0 7 C l O l J R )  
RESISTOR 5%, 1 1 4  W, 1 K ( R L R 0 7 C 1 0 2 J R )  
RESISTOR 5%, 1 1 4  W, 10 K (RLR07C103JR)  
RESISTOR 5%, 1 1 4  W, 10 K (RLR07C103JR)  
RESISTOR 5%, 1 1 4  W, 1 5 0  K (RLR07C154JR)  
RESISTOR 5%, 1 1 4  W, 1 5 0  K (RLR07C154JR)  
RESISTOR 5%, 1 1 4  W, 1 K (RLR07C102JR)  
RESISTOR 5%, 1 1 4  W, 1 K ( R L R 0 7 C 1 0 2 J R )  
RESISTOR 5%, 1 1 4  W, 100 OHM ( R L R 0 7 C l O l J R )  
RESISTOR 5%, 1 1 4  W, 2 2  K ( R L R 0 7 C 2 2 3 J R )  
RESISTOR, VAR 2 0  K ( 6 2 - 2 - 1 - 2 0 3 )  
RESISTOR 5%, 1 1 4  W, 1 K (RLR07C102JR)  
RESISTOR 5%, 1 / 4  W, 2 2  K (RLR07C223JR)  
RESISTOR 5%, 1 1 4  W, 100 OHM ( R L R 0 7 C l O l J R )  
RESISTOR 5%, 1 1 4  W, 4 7  OHM (RLR07C470JR)  
RESISTOR 5%, 1 1 4  W, 6 8  OHM (RLR07C680JR)  
RESISTOR, VAR 5 0  OHM ( 6 2 - 1 - 1 - 5 0 0 )  
RESISTOR 5%, 1 1 4  W, 1 2 0  OHM (RLR07C121JR)  
RESISTOR 5%, 1 1 4  W, 1 K ( R L R 0 7 C 1 0 2 J R )  
RESISTOR 5%, 1 1 4  W, 4 7  K ( R L R 0 7 C 4 7 3 J R )  
RESISTOR 5%, 1 1 4  W, 100 OHM ( R L R 0 7 C l O l J R )  
RESISTOR 596, 1 / 4  W, 4 7 0  OHM (RLR07C471JR)  
RESISTOR 5%, 1 1 4  W, 100 OHM ( R L R 0 7 C l O l J R )  
RESISTOR 5%, 1 1 4  W, 4 7  K (RLR07C473JR)  
RESISTOR 5%, 1 1 4  W, 1 K ( R L R 0 7 C 1 0 2 J R )  
RESISTOR 5%, 1 1 8  W, 2 2  OHM (RLR05C220JR)  
RESISTOR 5%, 1 1 4  W, 4 7  OHM (RLR07C470JR)  
RESISTOR 5%, 1 1 4  W, 6 8 0  OHM (RLR07C681JR)  
RESISTOR 5%, 1 / 4  W, 4 7  K ( R L R 0 7 C 4 7 3 J R )  
RESISTOR 5%, 1 1 4  W, 10 K ( R L R 0 7 C 1 0 3 J R )  
RESISTOR 5%, 1 1 4  W, 4 7 0  OHM (RLR07C471JR)  
RESISTOR 5%, 1 1 4  W, 6.8 K (RLR07C682JR)  
RESISTOR 5%, 1 1 4  W, 6 8 0  OHM (RRL07C681JR)  
RESISTOR, VAR 5 K ( 6 2 - 1 - 1 - 5 0 2 )  
RESISTOR 5%, 1 / 4  W, 2 .2  K (RLR07C222JR)  
RESISTOR 5%, 1 1 4  W, 6 . 8  K (RLR07C682JR)  
RESISTOR 5%, 1 1 4  W, 1 . 5  K ( R L R 0 7 C 1 5 2 J R )  
RESISTOR 5%, 1 1 4  W, 1 . 5  K ( R L R 0 7 C 1 5 2 J R )  
RESISTOR 5%, 1 1 4  W, 100 OHM (RLR07C101JR)  
RESISTOR 5%, 1 1 4  W, 1 5  OHM (RLR07C150JR)  
RESISTOR 5%, 1 1 4  W, 8.2 K ( R L R 0 7 C 8 2 2 J R )  
IC ,  L P  2-MODULUS PRESCALER ( D S 8 6 1 7 N - 4 )  
IC ,  PLL  FREQ SYNTHESIZER ( M C 1 4 5 1 5 6 P )  
IC ,  DUAL LOW NOISE OP AMP ( N E 5 5 3 2 N )  
IC ,  CASCADE AMP ( G P 0 1 0 6 1 )  
IC,  CASCADE AMP (GPD1061 )  
IC ,  DUAL LOW NOISE OP AMP ( N E 5 5 3 2 N )  

NOTE: * SELECTED AT TEST ( S A T )  
NOMINAL VALUE = 1.8 K 
SELECT RANGE = 8 2 0  OHM THRU 2.7 K 
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FIGURE 7-32 DIGITAL ASSEMBLY 



CI FIG- 
I T E M  NO REF DES PART NO 

3 2 -  7 0 0 5 - 5 2 4 4 - 4 0 1  
1 1 4 1 5 - 5 2 8 0 - 0 0 0  

3 3 1 0 7 - 5 2 5 2 - 8 0 0  
4 SEE F I G  3 3  

5 SEE F I G  3 4  

1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY 

D I G I T A L  ASSEMBLY SEE F I G  1 3  FOR NHA REF 
ENCLOSURE 1 

ATTACHING PARTS 
SCREW ( 4 - 4 0  X 3 / 1 6  PPHM) UNK015 2 ---*--- 
INSULATOR, MYLAR 2 
D I G I T A L  COUNTER PC BOARD ASSEMBLY INCL MTG 1 

HARDWARE 
D I G I T A L  REFERENCE PC BOARD ASSEMBLY INCL MTG 1 

HARDWARE 
ATTACHING PARTS 

SCREW ( 4 - 4 0  X 3 / 1 6  PPHM) UNK015 2 
---*--- 
COVER 1 
LABEL, D I G I T A L  1 
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F IGURE 7-33 D I G I T A L  COUNTER PC BOARD ASSEMBLY 

U 2 2  IS INSTALLED AS SHOWN FOR SERIALS: 
FM/AM 1200A:  SN1450 a ON 
FM/AM 1 2 0 0 5 :  SN4492 8 ON 



FIG- 
I T E M  NO REF DES PART NO 

7010-5234-400 

1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY 

DIGITAL COUNTER PC BOARD ASSEMBLY SEE REF 
FIG 32 FOR NHA 

CONNECTOR, SMB (2110-7511-000)  19505 1 
CAPACITOR .1 pF, 50  V (RPA20Z5U104M50V) 72982 1 
CAPACITOR .1 PF, 50  V (RPA20Z5U104M50V) 72982 1 
CAPACITOR .1 pF, 50 V (RPA20Z5U104m50V) 72982 1 
CAPACITOR 1000 pF, 600 V (CE102) 71350 1 
CAPACITOR 470 pF, 200 V (C320C471J2G5CA) 61637 1 
CAPACITOR . O 1  pF ,  50 V (UK50-103) 71950 1 
CAPACITOR .Ol pF,  50  V (UK50-103) 71950 1 
CAPACITOR .O1 pF,  50 v (UK50-103) 71950 1 
CAPACITOR 3.3 VF,  50  V (50TW3R) 52318 1 
CAPACITOR 120 pF, 200 V (C320C121J2G5CA) 61637 1 
CAPACITOR 1000 pF, 600 V (CE102) 71950 1 
CAPACITOR 1000 pF, 600 V (CE102) 71950 1 
CAPACITOR 470 pF, 200 V (C320C471J2G5CA) 61637 1 
CAPACITOR .1 pF,  50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR .I 1.1 F, 50 V (RPA20Z5~104M50V) 72982 1 
CAPACITOR .1 p F ,  50  V (RPA20Z5U104M50V) 72982 1 
CAPACITOR .1 pF ,  50 V (RPA20Z5~104M50V) 72982 1 
CAPACITOR .1 pF ,  50 V (RPA20Z5~104M50V) 72982 1 
CAPACITOR .1 !JF, 50  V (RPA20Z5U104M50V) 72982 1 
CAPACITOR 3.3 VF,  50 V (50TW3R) 52318 1 
DIODE, SIGNAL (JANlN4148) 81349 1 
DIODE, SIGNAL (JANlN4148) 81  349 1 
TRANS ISTOR ( JAN2N3646) 81349 1 
RESISTOR 5%, 114 W, 8.2 K (RLR07C822JR) 81349 1 
RESISTOR 5%, 114 W, 22 K (RLR07C223JR) 81349 1 
RESISTOR 5%, 1 1 4  W, 22 K (RLR07C223JR) 81349 1 
RESISTOR 5%, 114 W, 22 K (RLR07C223JR) 81349 1 
RESISTOR 5%, 114 W, 22 K (RLR07C223JR) 81349 1 
RESISTOR 5%, 114 W, 1 M (RLR07C105JR) 81349 1 
RESISTOR, VAR 50 K (62-2-1-503)  02111 1 
RESISTOR 1%, 114 W, 2.00 K (RLR07C2001FR) 81349 1 
RESISTOR 1%, 114 W, 100.00 K (RLR07C1003FR) 81349 1 
RESISTOR 1%, 114 W, 10.00 K (RLR07C1002FR) 81349 1 
RESISTOR 1%, 114 W, 10.00 K (RLR07C1002FR) 81349 1 
RESISTOR 1%, 114 W, 2.00 K (RLR07C2001FR) 81349 1 
RESISTOR 5%, 114 W, 22 K (RLR07C223JR) 81349 1 
RESISTOR 5%, 114 W, 22 K (RLR07C223JR) 81349 1 
RESISTOR 5%, 114 W, 22 K ( R L R O ~ C ~ ~ ~ J R )  81349 1 
RESISTOR 5%, 114 W, 220 OHM (RLR07C221JR) 81349 1 
RESISTOR 5%, 114 W, 1 K ( R L R O ~ C ~ O ~ J R )  81349 1 
RESISTOR 5%, 114 W, 22 K (RLR07c223~R)  81349 1 
RESISTOR 5%, 114 W, 22 K (RLR07c223~R)  81349 1 
POST, GANG (85931-6)  00779 1 
POST, GANG (85931-6)  00779 1 
POST, GANG (85931-6)  00779 1 
POST, GANG (85931-6)  00779 1 
POST, GANG (85931-6)  00779 1 
POST, GANG (85931-6)  00779 1 
POST, GANG (85931-6)  00779 1 
POST, GANG (85931-6)  00779 1 
POST, GANG (85931-6)  00779 1 
POST, GANG (85931-6)  00779 1 
POST, GANG (85931-6)  00779 1 
POST, GANG (85931-6)  00779 1 
POST, GANG (85931-6)  00779 1 
POST, GANG (85931-6)  00779 1 
POST, GANG (85931-6)  00779 1 
I C ,  MPLXR/DMPLXR (CD4053BE) 02735 1 
I C .  U/D COUNTER (SN74LS191~)  01295 1 
IC, U/O COUNTER (CD4029BE) 02735 1 

CONTINUED ON NEXT PAGE 



FIG- 
ITEM NO REF DES PART NO 1 2 3 4 5 6 7  DESCRIPTION 

I C ,  U / D  COUNTER ( C D 4 0 2 S B E )  
I C ,  U / D  COUNTER ( C D 4 0 2 P B E )  
I C ,  U / D  COUNTER ( C D 4 0 2 9 B E )  
I C ,  DUAL D F L I P - F L O P  ( C D 4 0 1 3 B E )  
I C ,  O C T A L  D R I P - F L O P  ( M M 7 4 C 3 7 4 )  
I C ,  D / A  CONVERTER ( D A C 0 8 0 2 L C J )  
I C ,  8 - I N P U T  NOR/OR ( C D 4 0 7 8 B E )  
I C ,  U / D  COUNTER ( C D 4 0 2 9 B E )  
I C ,  OUAL 0 R I P - F L O P  ( C D 4 0 1 2 B E )  
I C ,  DUAL M U L T I V I B R A T O R  ( C D 4 0 0 8 B E )  
I C ,  QUAD 2 - I N P U T  NOR ( C D 4 0 0 1 B E )  
I C ,  DUAL 4 - I N P U T  NOR ( C D 4 0 0 2 B E )  
I C ,  QUAD 2 - I N P U T  NAND ( C D 4 0 1 1 B E )  
I C ,  HEX B F R I C O N V E R T E R  ( C D 4 0 4 9 U B E )  
I C ,  QUAD E X C L U S I V E  NOR ( C D 4 0 7 7 B E )  
I C ,  D U A L  H I - P E R F  OP AMP ( L M 1 4 5 8 N )  
I C ,  W A D  2-  I N P U T  NOR ( C D 4 0 0 1 B E )  
I C ,  HEX BFR/CONVERTER ( C D 4 0 4 9 U B E )  
I C ,  OUAL D F L I P - F L O P  ( 7 4 H C T 7 4 D )  

FSCM EFF QTY 



F FIG- 
ITEM NO REF DES PART NO 1 2 3 4 5 6 7  DESCRIPTION FSCM EFF l lTY 

DIGITAL REFERENCE PC BOARD ASSEMBLY SEE 
FIG 32 FOR NHA 

SPACER 
ATTACHING PARTS 

SCREW (4-40 X 3/16 PPHM) UNK015 
---*--- 
NUT, SWAGE 4-40 (2040B) 83330 
CONNECTOR, HEADER (3428-1002) 75037 
CONNECTOR, SMB (2110-7511-000) 19505 
CONNECTOR, SMB (2110-7511-000) 19505 
CAPACITOR 10 pF, 35 V (35TTlOMS) 52318 
CAPACITOR .O1 pF, 50 V (UK50-103) 71950 
CAPACITOR 10 pF, 35 V (35TTlOMS) 52318 
CAPACITOR 1000 pF, 600 V (CE102) 71950 
CAPACITOR .O1 pF, 50 v (UK50-103) 71950 
CAPACITOR .1 pF, 50 V (RPA20Z5U104M50V) 72982 
CAPACITOR .I 3, 50 V (RPA20Z5U104M50V) 72982 
CAPACITOR 1 $, 35 V (T322B105M035AS) 31433 
CAPACITOR 1 pF, 35 V (T322B105M035AS) 31433 
CAPACITOR 33 pF, 16 V (T350H336M016AS) 31433 
CAPACITOR 47 3, 10 V (lOTT47MS) 52318 
CAPACITOR .01 uF, 50 V (UK50-103) 71950 
CAPACITOR . O l  3, 50 V (UK50-103) 71950 
CAPACITOR .01 pF, 50 V (UK50-103) 71950 
CAPACITOR .1 pF, 50 V (RPA20Z5U104M50V) 72982 
CAPACITOR .O1 pF, 50 V (UK50-103) 71950 
CAPACITOR . O l  3, 50 V (UK50-103) 71950 
CAPACITOR .01 PF, 50 V (UK50-103) 71950 
CAPACITOR .01 UF, 50 V (UK50-103) 71950 
CAPACITOR - 0 1  pF, 50 V (UK50-103) 71950 
CAPACITOR .O1 pF, 100 V (C052K103KlX5CA) 61637 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 61637 
CAPACITOR 47 pF, 200 V (C320C470J2G5CA) 61637 
CAPACITOR .O1 pF, 100 V (C052K103KlX5CA) 61637 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 61637 
CAPACITOR 47 pF, 200 V (C320C470J2G5CA) 61637 
CAPACITOR .01 pF, 50 V (UK50-103) 71950 
CAPACITOR .1 pF, 50 V (RPA20Z5U104M50V) 72982 
CAPACITOR 1000 pF, 600 V (CE102) 71950 
CAPACITOR .1 uF, 50 V (RPA20Z5U104M50V) 72982 
CAPACITOR 10 pF, 50 V (50TWlOL) 52318 
CAPACITOR .1 uF, 50 V (RPA20Z5U104M50V) 72982 
CAPACITOR .1 pF, 50 V (RPA20Z5U104M50V) 72982 
CAPACITOR 10  pF, 50 V (50TWlOL) 52318 
CAPACITOR .O1 pF, 50 V (C062C103J5G5CA) 61637 
CAPACITOR .01 pF, 50 V (C062C103J5G5CA) 61637 
CAPACITOR .O1 pF, 50 V (C062C103J5G5CA) 61637 
CAPACITOR .O1 pF, 50 V (C062C103J5G5CA) 61637 
CAPACITOR .1 pF, 50 V (RPA20Z5U104M50V) 72982 
CAPACITOR .1 pF, 50 V (RPA20Z5U104M50V) 72982 
CAPACITOR .O1 pF, 50 V (C062C103J5G5CA) 61637 
CAPACITOR .O1 pF, 50 V (C062C103J5G5CA) 61637 
CAPACITOR 1000 pF, 600 V (CE102) 71950 
CAPACITOR 1000 pF, 600 v (CE102) 71950 
DIODE, ZENER 6.9 V (LM329C2) 27014 
INDUCTOR 22 pH, 3.3 OHM (1025-52) 99800 
TRANS1 STOR (JAN2N3646) 81349 
TRANS1 STOR (JAN2N2222) 81349 
RESISTOR 5%, 114 W, 27 K (RLR07C273JR) 81349 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 
RESISTOR 5%, 1 / 4  W, 1.5 K (RLR07C152JR) 81349 
RESISTOR 5%, 1 / 4  W, 22 K (RLR07C223JR) 81349 
RESISTOR 5%, 1 / 4  W, 22 K (RLR07C223JR) 81349 

REF 
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1 

CONTINUED ON NEXT PAGE 
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F IGURE 7-34 D I G I T A L  REFERENCE PC BOARD ASSEMBLY 



FIG- - 

ITEM NO REF DES PART NO 1 2 3 4 5 6 7  
4702-0123-003 
4706-3481-001 
4706-9091-001 
4753-0102-002 
4753-0202-002 
4702-0223-003 
4702-0473-003 
4702-0682-003 
4702-0153-003 
4702-0104-003 
4702-0332-003 
4702-0473-003 
4702-0473-003 
4702-0473-003 
4702-0512-002 
4702-0104-003 
4702-0332-003 
4702-0512-002 
4702-0104-003 
4702-0332-003 
4702-0683-003 
4702-0182-003 
4702-0154-003 
4702-0683-003 
4702-0182-003 
4702-0154-003 
4702-0563-003 
4702-0182-003 
4702-0154-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0273-003 
4702-0273-003 
4702-0473-003 
2114-0000-007 
2114-0000-007 
2114-0000-007 
2114-0000-007 
2114-0000-007 
3211-3390-000 
3214-4040-101 
3133-0000-005 
3133-0000-023 
3214-5018-100 
3214-5018-100 
3214-5018-100 
3214-4052-100 
3214-4052-100 
3133-0000-005 
3214-5018-100 
3133-0000-005 
3214-5018-100 
3134-0000-003 
3134-0000-003 
3133-0000-010 
SEE FIG 1 

DESCRIPTION 

RESISTOR 5%, 1/4 W, 12 K (RLR07C123JR) 
RESISTOR I%, 1/4 W, 3.48 K (RLR07C3481FR) 
RESISTOR 1%, 1 / 4  W, 9.09 K (RLR07C9091FR) 
RESISTOR, VAR 1 K (62-2-1-102) 
RESISTOR, VAR 2 K (62-2-1-202)  
RESISTOR 5%, 1 /4  W, 27 K (RLR07C223JR) 
RESISTOR 5%, 1 /4  W, 47 K (RLR07C473JR) 
RESISTOR 5%, 1 /4  W, 6.8 K (RLR07C682JR) 
RESISTOR 5%, 1 /4  W, 15 K ( R L R O ~ C ~ ~ ~ J R )  
RESISTOR 5%, 1 / 4  W, 100 K (RLR07C104JR) 
RESISTOR 5%, 1 / 4  W, 3.3 K (RLR07C332JR) 
RESISTOR 5%, 1 /4  W, 47 K (RLR07C473JR) 
RESISTOR 5%, 1 /4  W, 47 K (RLR07C473JR) 
RESISTOR 5%, 1 / 4  W, 47 K (RLR07C473JR) 
RESISTOR 5 % , 1 / 4 W , 5 . 1 K ( R L R 0 7 C 5 1 2 J R )  
RESISTOR 5%, 1 /4  W, 100 K (RLR07C104JR) 
RESISTOR 5%, 1 / 4  W, 3.3 K (RLR07C332JR) 
RESISTOR 5 % , 1 / 4 W , 5 . 1 K ( R L R 0 7 C 5 1 2 J R )  
RESISTOR 5%, 1 / 4  W, 100 K (RLR07C104JR) 
RESISTOR 5%, 1 /4  W, 3.3 K (RLR07C332JR) 
RESISTOR 5%, 1 /4  W, 68 K (RLR07C683JR) 
RESISTOR 5%, 1 /4  W, 1.8 K (RLR07C182JR) 
RESISTOR 5%, 1 /4  W, 150 K (RLR07C154JR) 
RESISTOR 5%, 1 /4  W, 68 K (RLR07C683JR) 
RESISTOR 5%, 1 /4  W, 1.8 K (RLR07C182JR) 
RESISTOR 5%, 1 /4  W, 150 K (RLR07C154JR) 
RESISTOR 5%, 1 /4  W, 56 K (RLR07C563JR) 
RESISTOR 5%, 1 /4  W, 1.8 K (RLR07C182JR) 
RESISTOR 5%, 1 / 4  W, 150 K (RLR07C154JR) 
RESISTOR 5%, 1 /4  W, 22 K (RLR07C223JR) 
RESISTOR 5%, 1 /4  W, 22 K (RLR07C223JR) 
RESISTOR 5%, 1 /4  W, 22 K (RLR07C223JR) 
RESISTOR 5%, 1 /4  W, 22 K (RLR07C223JR) 
RESISTOR 5%, 1 /4  W, 27 K (RLR07C273JR) 
RESISTOR 5%, 1 /4  W, 27 K (RLR07C273JR) 
RESISTOR 5%, 1 /4  W, 47 K (RLR07C473JR) 
POST, GANG (85931-6) 
POST, GANG (85931-6) 
POST, GANG (85931-6) 
POST, GANG (85931-6) 
POST, GANG (85931-6) 
I C ,  DUAL DECADE COUNTER (SN74LS390N) 
I C ,  12-STAGE COUNTER, 5 MHz (HEF4040BCN) 
I C ,  PHASE LOCK LOOP (CO4046BE) 
I C ,  MPLXR/DMPLXR (CD4053BE) 
I C ,  DUAL UP COUNTER (MC14518BCP) 
I C ,  DUAL UP COUNTER (MC14518BCP) 
I C ,  DUAL UP COUNTER (MC14518BCP) 
I C ,  ANALOG MPLXR (CD4052BE) 
I C ,  ANALOG MPLXR (CD40528E) 
I C ,  PHASE LOCK LOOP (CD4046BE) 
I C ,  DUAL UP COUNTER (MC14518BCP) 
I C ,  PHASE LOCK LOOP (CD4046BE) 
I C ,  DUAL UP COUNTER (MC14518BCP) 
I C ,  DUAL HI-PERF OP AMP (LM1458N) 
I C ,  DUAL HI-PERF OP AMP (LM1458N) 
I C ,  8-INPUT NAND (CD4068BE) 
FLEXSTRIP 12-COND 

FSCM EFF QTY 



FIGURE 7-35 10.7 MHz GENERATEIRECEIVE ASSEMBLY 



FIG- 
C. I T E M  NO REF DES PART NO 

1 1 4 1 4 - 5 1 8 1 - 9 0 0  
2 SEE F I G  3 6  

1 2 3 4 5 6 7  DESCRIPTION FSCM EFF ~ T Y  

10.7 MHZ GENERATEIRECEIVE ASSEMBLY SEE 
F I G  1 3  FOR NHA 

COVER 
10.7 MHz GENERATEIRECEIVE PC BOARD ASSEMBLY 

I N C L  MTG HARDWARE 
ATTACHING PARTS 

SCREW ( 4 - 4 0  X 3 / 1 6  PPHM) 
---*--- 
ENCLOSURE 
LABEL, GENERATE/RECEIVE 

REF 





FIG- - I T E M  NO REF DE S PART NO 

7 0 1 0 - 5 2 3 4 - 3 0 1  

1 2 3 4 5 6 7  DESCRIPTION 

10 .7  GENERATEIRECEIVE PC BOARD ASSEMBLY SEE 
F I G  3 5  FOR NHA 

SHIELD, TOP LH 
SHIELD,  TOP RH 
NUT, SWAGE 4 - 4 0  ( 2 0 4 0 8 )  
SHIELD, BOTTOM LH 
INSULATOR, MYLAR 
SHIELD, BOTTOM RH 
INSULATOR, MYLAR 
CONNECTOR, HEADER ( 3 4 2 8 - 1 0 0 2 )  
CONNECTOR, SMB ( 2 1 1 0 - 7 5 1 1 - 0 0 0 )  
CONNECTOR, SMB ( 2 1 1 0 - 7 5 1 1 - 0 0 0 )  
CONNECTOR, SMB ( 2 1 1 0 - 7 5 1 1 - 0 0 0 )  
CAPACITOR .O1 uF,  1 0 0  V (C052K103K lX5CA)  
CAPACITOR .O1 pF,  1 0 0  V (C052K103K lX5CA)  
CAPACITOR . O l  pF,  1 0 0  V (C052K103K lX5CA)  
CAPACITOR 1 0 0 0  pF, 1 0 0  V (C320C102J2G5CA) 
CAPACITOR .Ol  pF ,  1 0 0  V ( C 0 5 2 ~ 1 0 3 K l X 5 C A )  
CAPACITOR .O1 ,IF, 1 0 0  V ( C 0 5 2 ~ 1 0 3 K l X 5 C A )  
CAPACITOR 1 0 0 0  pF,  1 0 0  V (C320C102J2G5CA) 
CAPACITOR .O1 , F, 1 0 0  V (C052K103K lX5CA)  
CAPACITOR .O1 yF,  1 0 0  V (C052K103K lX5CA)  
CAPACITOR .O1 !.IF, 1 0 0  V (C052K103K lX5CA)  
CAPACITOR 1 0 0 0  pF, 1 0 0  V (C320C102J2G5CA) 
CAPACITOR 1 0 0 0  pF, 1 0 0  V (C320C102J2G5CA) 
CAPACITOR .O1 YF, 1 0 0  V (C052K103K lX5CA)  
CAPACITOR 1 0 0  pF, 2 0 0  V (C320C101J2G5CA) 
CAPACITOR .O l  v F ,  1 0 0  V ( C 0 5 2 ~ 1 0 3 ~ 1 X 5 C A )  
CAPACITOR 1 0 0  pF, 2 0 0  V (C320C lO lJ2G5CA)  
CAPACITOR .Ol  uF, 1 0 0  V (C052K103K lX5CA)  
CAPACITOR 1 0 0 0  pF, 1 0 0  V (C320C102J2G5CA) 
CAPACITOR .Ol  uF, 1 0 0  V (C052K103K lX5CA)  
CAPACITOR 1 0 0 0  pF,  1 0 0  V (C320C102J2G5CA) 
CAPACITOR .O l  uF, 1 0 0  V (C052K103K lX5CA)  
CAPACITOR 1 0 0 0  pF, 1 0 0  V (C320C102J2G5CA) 
CAPACITOR .Ol  p F ,  1 0 0  V (C052K103K lX5CA)  
CAPACITOR 1 0 0  pF, 2 0 0  V (C320C lO lJ2G5CA)  
CAPACITOR .O l  p F ,  1 0 0  V ( C 0 5 2 ~ 1 0 3 K l X 5 C A )  
CAPACITOR 4 7  pF ,  2 0 0  V (C320C470J2G5CA) 
CAPACITOR 1 0 0 0  pF, 1 0 0  V (C320C102J2G5CA) 
CAPACITOR 4 7  pF,  2 0 0  V (C320C470J2G5CA) 
CAPACITOR .Ol  UF,  1 0 0  V ( C O 5 2 ~ 1 0 3 ~ 1 X 5 C A )  
CAPACITOR 1 0 0  pF, 2 0 0  V (C320C lO lJ2G5CA)  
CAPACITOR 3 3 0  p F, 1 6  V (16TT330MS) 
CAPACITOR . l o  1.1 F, 5 0  V (RPA20Z5U104M50V) 
CAPACITOR . O l  1.1 F, 1 0 0  V (C052K103K lX5CA)  
CAPACITOR .1 UF,  5 0  V (RPA20Z5U104M50V) 
CAPACITOR 1 0 0 0  pF, 1 0 0  V (C320C102J2G5CA) 
CAPACITOR .1 p F ,  5 0  V (RPA20Z5U104M50V) 
CAPACITOR 1 0 0  pF, 2 0 0  V (C320C lO lJ2G5CA)  
CAPACITOR 1 0  p F ,  2 0  V (T322C106J020AS)  
CAPACITOR 1 0 0 0  pF, 1 0 0  V (C320C102J2G5CA) 
CAPACITOR .1 1.1 F, 5 0  V (RPAZOZ5U104M50V) 
CAPACITOR 5.5 pF, 1 0 0  V (RPEllOCOG5R5ClOOV 
CAPACITOR 4 7 0  pF, 2 0 0  V (C320C471J2G5CA) 
CAPACITOR 4 7 0  pF, 2 0 0  V (C320C471J2G5CA) 
CAPAC ITOR .O i  1.1 F, 1 0 0  V (C052K103K lX5CA)  
CAPACITOR 1 0  u F ,  2 5  V (25MS7-10)  
CAPACITOR .O1 p F ,  1 0 0  V (C052K103K lX5CA)  

FSCM EFF QTY 

REF 

CONTINUED ON NEXT PAGE 



FIG- 
I T E M  NO REF DES PART NO 

36-  C4348 1506-0101-017* 
1506-0100-017- 
1506-0150-01 7** 
1506-0180-017** 
1506-0220-017** 
1506-0270-017* 
1506-0330-017** 
1506-0390-017** 
1506-0470-017- 
1506-0560-017** 
1506-0680-017** 
1506-0820-017** 

C4349 1506-0103-017 
C4350 1580-1000-200 
C4351 1506-0102-017 
C4352 1506-0103-017 
C4353 1506-0471-017 
C4354 1506-0103-017 
C4355 1506-0103-017 
C4356 1521-0000-008 
C4357 1506-0102-017 
C4358 1506-0103-017 
C4359 1506-0220-017 
C4360 1506-0050-017 
C4361 1506-0102-017 
C4362 1501-0330-001 
C4363 1506-0102-017 
C4364 1506-0221-017 
C4365 1506-0103 -017 
C4366 1506-0103-017 
C4367 1506-0102-017 
C4368 1506-0820-017 
C4369 1506-0331-017 
C4370 1506-0331-017 
C4371 1506-01 03-017 
C4372 1506-0101-017 
C4373 1506-01 03-017 
C4374 1506-0330-017 
C4375 1506-0220-017 
C4376 1580-4702-105 
C4377 1506-0471-017 
C4378 1506-0471-017 
C4379 1506-0103-017 
C4380 1620-5100-500 
CR4301 4828-0000 -002 
CR4302 4828-0000-002 
CR4303 4828-0000-002 
CR4304 4816-0000-001 
CR4305 4828-0000-002 
CR4306 4828-0000-002 
CR4307 4815-0000-003 
CR4308 4828-0000-002 
CR4309 4930-0100-200 
CR4310 4816-0000-001 
CR4311 4815-0000-003 
CR4312 4828-0000-002 
CR4313 4828-0000-002 
CR4314 4828-0000-002 
CR4315 4816-0000-001 
CR4316 4818-0000-015 
CR4317 481 6-0000-001 
CR4318 4816-0000-001 
CR4319 4828-0000-002 

1 2 3 4 5 6 7  DESCRIPTION FSCM EFF  QTY 

CAPACITOR 100 pF, 200 V (C320ClOlJ2G5CA) 
CAPACITOR 1 0  pF, 200 V (C320ClOOJ2G5CA) 
CAPACITOR 15 pF, 200 V (C320C150~2G5cA) 
CAPACITOR 1 8  pF, 200 V (C320C180J2G5cA) 
CAPACITOR 22 pF, 200 V (C320G220~2G5CA) 
CAPACITOR 27 pF, 200 V (C320G270J2G5CA) 
CAPACITOR 33 pF, 200 V (C320G330J2G5CA) 
CAPACITOR 39 pF, 200 V (C320C390J2G5CA) 
CAPACITOR 47 pF, 200 V (C320C470J2G5CA) 
CAPACITOR 56 pF, 200 V (C320C560J2G5CA) 
CAPACITOR 68 pF, 200 V (C320C680J2G5CA) 
CAPACITOR 82 pF, 200 V (C320C820J2G5CA) 
CAPACITOR .O1 UF, 100 V (C052K103KlX5CA) 
CAPACITOR 1 0  uF, 25 V (25MS7-10) 
CAPACITOR 1000 pF, 100 V (C320C102 J2G5CA) 
CAPACITOR .O1 UF, 100 V (C052K103KlX5CA) 
CAPACITOR 470 pF, 200 V (C320C471J2G5CA) 
CAPACITOR . O l  pF, 100 V (C052K103KlX5CA) 
CAPACITOR .O1 pF, 100 V (C052K103KlX5CA) 
CAPACITOR .I pF, 50 V (RPA20Z5U104M50V) 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 
CAPACITOR . O l  pF, 100 V (C052K103KlX5CA) 
CAPACITOR 22 pF, 200 V (C320C220J2G5CA) 
CAPACITOR 5.5 pF, 100 V (RPEllOCOG5R5ClOOV) 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 
CAPACITOR 33 pF, 1000 V (DD330) 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 
CAPACITOR 220 pF, 200 V (C320C221J2G5CA) 
CAPACITOR .O1 pF, 100 V (C052K103KlX5CA) 
CAPACITOR .O1 pF, 100 V (C052K103KlX5CA) 
CAPACITOR 1000 pF, 100 V (C320C102 J2G5CA) 
CAPACITOR 82 pF, 200 V (C320C820J2G5CA) 
CAPACITOR 330 pF, 200 V (C320C331J2G5CA) 
CAPACITOR 330 pF, 200 V (C320C331J2G5CA) 
CAPACITOR . O l  pF, 100 V (C052Kl03KlX5CA) 
CAPACITOR 100 pF, 200 V (C320ClOlJ2G5CA) 
CAPACITOR .O1 pF, 100 V (C052K103KlX5CA) 
CAPACITOR 33 pF, 200 V (C320C330J2G5CA) 
CAPACITOR 22 pF, 200 V (C320C220J2G5CA) 
CAPACITOR 47 pF, 10 V (CLE47MFlOV) 
CAPACITOR 470 pF, 200 V (C320C471 J2G5CA) 
CAPACITOR 470 pF, 200 V (C320C471J2G5CA) 
CAPACITOR .O1 pF, 100 V (C052K103KlX5CA) 
CAPACITOR 51pF ,100V(C0805C510J1GAH)  
DIODE, PIN (MA47047) 
DIODE, PIN (MA74047) 
01 ODE, P IN  (MA47047) 
DIODE, S-BAR (5082-2800) 
DIODE, PIN (MA47047) 
DIODE, P IN  (MA47047) 
DIODE, SIGNAL (JANlN4148) 
DIODE, PIN (MA47047) 
DIODE, VARACTOR (MV209) 
DIODE, S-BAR (5082-2800) 
DIODE, SIGNAL ( JANlN4148) 
DIODE, PIN (MA47047) 
DIODE, PIN (MA47047) 
DIODE, P IN (MA47047) 
DIODE, S-BAR (5082-2800) 
DIODE, ZENER 6.9 V (LM329CZ) 
DIODE, S-BAR (5082-2800) 
DIODE, S-BAR (5082-2800) 
DIODE, PIN (MA47047) 

CONTINUED ON NEXT PAGE 



e FIG- 
I T E M  NO REF DES 

36-  CR4320 
FL4301 
FL4302 
FL4303 
FL4 3 04 
FL4305 
FL4307 
L4301 
L4 3 02 
L4303 
L4304 
L4305 
L4306 
L4307 
L4308 
L4309 
L4310 
L4311 
L4312 
L4313 
L4314 
L4315 
L4316 
L4317 
L4318 
L4319 
L4320 
Q4301 
94302 
44303 
Q4304 
94305 
44306 
94307 
94308 
44309 
Q4310 
94311 
94312 
Q4313 
R4301 
R4 3 02 
R4303 
R4304 
R4305 
R4306 
R4307 
R4308 
R4309 
R4310 
R4311 
R4312 
R4313 
R4314 
R4315 
R4316 
R4317 
R4318 
R4319 
R4320 
R4321 
R4322 
R4323 

PART NO 

4828-0000-002 
1800-7625-100 
1800-7625-100 
1800-7625-100 
1800-7625-100 
1800-7625-100 
1800-7625-100 
1801-0471-001 
1801-0022-001 
1801-0022-001 
1801-0471-001 
1801-0471-001 
1801-0022-001 
1801-0022-001 
1801-0689-001 
1801-0479-001 
1801-0022-001 
1801-0471-001 
1808-0011-023 
1801-0022-001 
1801-0339-001 
1801-0101-001 
1801-0101-001 
1801-0221-001 
1801-0022-001 
1801-0689-001 
1808-0000-003 
4813-0000-001 
4813-0000-001 
4801-0000-001 
4801-0000-001 
4810-0000-001 
4805-0000-003 
4801-0000-001 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4813-0000-001 
4809-0000-005 
4809-0000-005 
4702-0101-003 
4702-0101-003 
4702-0101-003 
4702-0183-003 
4702-0104-003 
4702-0102-003 
4702-0563-003 
4702-0432-002 
4702-0682-003 
4702-0432-002 
4702-0472-003 
4702-0224-003 
4702-0473-003 
4702-0103-003 
4702-0183-003 
4702-0104-003 
4702-0102-003 
4702-0183-003 
4702-0473-003 
4702-0683-003 
4702-0153-003 
4702-0331-003 
4702-0182-003 

1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY 

DIODE, PIN (MA47047) 96341 1 
INDUCTOR 4.25 pH (154AC-470052N3) UNKOll 1 
INDUCTOR 4.25 UH (154AC-470052N3) UNKOll 1 
INDUCTOR 4.25 UH (154AC-470052N3) UNKOl 1 1 
INDUCTOR 4.25 iJH (154AC-470052N3) UNKOll 1 
INDUCTOR 4.25 pH (154AC-470052N3) UNKOll 1 
INDUCTOR 4.25 pH (154AC-470052N3) UNKOll 1 
INDUCTOR 470 pH, 47 OHM (1025-84) 99800 1 
INDUCTOR 22 ~IH, 3.3 OHM (1025-52) 99800 1 
INDUCTOR 22 pH, 3.3 OHM (1025-52) 99800 1 
INDUCTOR 470 pH, 42 OHM (1025-84) 99800 1 
INDUCTOR 470 pH, 42 OHM (1025-84) 99800 1 
INDUCTOR 22 pH, 3.3 OHM (1025-52) 99800 1 
INDUCTOR 22 pH, 3.3 OHM (1025-52) 99800 1 
INDUCTOR 6.8 pH, 2 OHM (1025-40) 99800 1 
INDUCTOR 4.7 uH, 1.2 OHM (1025-36) 99800 1 
INDUCTOR 22 pH, 3.3 OHM (1025-52) 99800 1 
INDUCTOR 470 pH, 42 OHM (1025-84) 99800 1 
INDUCTOR, VAR 6.12 - 7.48 pH (558-7107-23-00-0) 71279 1 
INDUCTOR 22 pH, 3.3 OHM (1025-52) 99800 1 
INDUCTOR 3.3 pH, .85 OHM (1025-32) 99800 1 
INDUCTOR 100 pH, 8 OHM (1025-68) 99800 1 
INDUCTOR 100 pH, 8 OHM (1025-68) 99800 1 
INDUCTOR 220 pH, 21 OHM (1025-76) 99800 1 
INDUCTOR 22 pH, 3.3 OHM (1025-52) 99800 1 
INDUCTOR 6.8 pH, 2 OHM (1025-40) 99800 1 
INDUCTOR, VAR 3.52 - 4.31 UH (556-7105-20-00-0) 71279 1 
TRANSISTOR ( JAN3N201) 81349 1 
TRANSISTOR ( JAN3N201) 81349 1 
TRANSISTOR ( JAN2N2222) 81  349 1 
TRANSISTOR ( JAN2N2222) 81349 1 
TRANSISTOR ( JAN2N4416) 81349 1 
TRANSISTOR (JAN2N3646) 81349 1 
TRANSISTOR ( JAN2N2222) 81 349 1 
TRANSISTOR (66382) UNK009 1 
TRANSISTOR ( 66382) UN KO09 1 
TRANS ISTOR ( 66382) UNK009 1 
TRANS ISTOR ( JAN3N201) 81349 1 
TRANS ISTOR (66382) UN KO09 1 
TRANSISTOR ( 66382) UNK009 1 
RESISTOR 5%, 114 W, 100 OHM (RLR07ClOlJR) 81349 1 
RESISTOR 5%, 114 W, 100 OHM (RLR07ClOlJR) 81349 1 
RESISTOR 5%, 114 W, 100 OHM (RLR07ClOlJR) 81 349 1 
RESISTOR 5%, 114 W, 18 K (RLR07C183JR) 81349 1 
RESISTOR 5%, 114 W, 100 K (RLR07C104JR) 81349 1 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 
RESISTOR 5%, 114 W, 56 K (RLR07C563JR) 81349 1 
RESISTOR 5%, 114 W, 4.3 K (RLR07C432JR) 81349 1 
RESISTOR 5%, 114 W, 6.8 K (RLR07C682JR) 81349 1 
RESISTOR 5%, 114 W, 4.3 K (RLR07C432JR) 81349 1 
RESISTOR 5%, 114 W, 4.7 K (RLR07C472JR) 81349 1 
RESISTOR 5%, 114 W, 220 K (RLR07C224JR) 81349 1 
RESISTOR 5%, 114 W, 47 K (RLR07C473JR) 81349 1 
RESISTOR 5%, 114 W, 10 K (RLR07C103JR) 81349 1 
RESISTOR 5%, 114 W, 18 K (RLR07C183JR) 81349 1 
RESISTOR 5%, 114 W, 100 K (RLR07C104JR) 81349 1 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 
RESISTOR 5%, 114 W, 18 K (RLR07C183JR) 81349 1 
RESISTOR 5%, 114 W, 47 K (RLR07C473JR) 81349 1 
RESISTOR 5%, 114 W, 68 K (RLR07C683JR) 81349 1 
RESISTOR 5%, 114 W, 15 K (RLR07C153JR) 81349 1 
RESISTOR 5%, 114 W, 330 OHM (RLR07C331JR) 81349 1 
RESISTOR 5%, 114 W, 1.8 K (RLR07C182JR) 81349 1 

CONTINUED ON NEXT PAGE 



FIG- 
I T E M  NO REF DE 

36-  R4324 
R4325 
R4326 
R4327 
R4328 
R4329 
R4330 
R4331 
R4332 
R4333 
R4334 
R4335 
R4336 
R4337 
R4338 

'S PART NO 

4702-0683-003 
4702-0182-003 
4702-0472-003 
4702-0153-003 
4702-0103-003 
4702-0331-003 
4702-0331-003 
4702-0103-003 
4702-0223-003 
4702-0103-003 
4702-0223-003 
4702-0223-003 
4702-0102-003 
4702-0223-003 
4702-0682-003* 
4702-0432-002* 
4702-0472-003* 
4702-0512-002" 
4702-0562-003* 
4702-0682-003* 
4702-0752-002* 
4702-0822-003* 
4702-0103-003* 
4702-0113-002* 
4702-0123-003* 
4702-0153-003* 
4702-0103-003 
4702-0123-003 
4702-0183-003 
4702-0104-003 
4702-0102-003 
4702-0183-003 
4702-0683-003 
4702-0331-003 
4702-0182-003 
4702-0331-003 
4702-0681-003 
4702-0332-003 
4752-0201-002 
4702-0680-003 
4702-0222-003 
4702-0223-003 
4702-0223-003 
4702-0332-003 
4702-0471-003 
4702-0221-003 
4702-0223-003 
4702-0332-003 
4702-0473-003 
4702-0680-003 
4702-0222-003 
4702-0102-003 
4702-0222-003 
4702-0223-003 
4702-0102-003 
4702-0471-003 
4702-0103-003 
4702-0473-003 
4702-0104-003 
4702-0331-003 
4702-0332-003 
4702-0473-003 
4702-0820-003 

1 2 3 4 5 6 7  DESCRIPTION 

RESISTOR 5%, 114 W, 68 K (RLR07C683JR) 
RESISTOR 5%, 114 W, 1.8 K (RLR07C182JR) 
RESISTOR 5%, 114 W, 4.7 K (RLR07C472JR) 
RESISTOR 5%, 114 W, 15 K (RLR07C153JR) 
RESISTOR 5%, 114 W, 10 K (RLR07C103JR) 
RESISTOR 5%, 114 W, 330 OHM (RLR07C331JR) 
RESISTOR 5%, 114 W, 330 OHM (RLR07C331JR) 
RESISTOR 5%, 114 W, 10 K (RLR07C103JR) 
RESISTOR 5%, 114 W, 22 K (RLR07C223JR) 
RESISTOR 5%, 114 w, 10 K (RLR07C103JR) 
RESISTOR 5%, 114 W, 22 K (RLR07C223JR) 
RESISTOR 5%, 114 W, 22 K (RLR07C223JR) 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 
RESISTOR 5%, 114 W, 22 K (RLR07C223JR) 
RESISTOR 5%, 114 W, 6.8 K (RLR07C682JR) 
RESISTOR 5%, 114 W, 4.3 K (RLR07C432JR) 
RESISTOR 5%, 114 W, 4.7 K (RLR07C472JR) 
RESISTOR 5%, 114 W, 5.1 K (RLR07C512JR) 
RESISTOR 5%, 114 W, 5.6 K (RLR07C562JR) 
RESISTOR 5%, 114 W, 6.8 K (RLR07C682JR) 
RESISTOR 5%, 114 W, 7.5 K (RLR07C752JR) 
RESISTOR 5%, 114 W, 8.2 K (RLR07C822JR) 
RESISTOR 5%, 114 W, 10 K (RLR07C103JR) 
RESISTOR 5%, 114 W, 11 K (RLRO7C113JR) 
RESISTOR 5%, 114 W, 12 K (RLR07C123JR) 
RESISTOR 5%, 114 W, 15 K (RLR07C153JR) 
RESISTOR 5%, 114 W, 10 K (RLR07C103JR) 
RESISTOR 5%, 114 W, 12 K (RLR07C123JR) 
RESISTOR 5%, 114 W, 18 K (RLR07C183JR) 
RESISTOR 5%, 114 W, 100 K (RLR07C104JR) 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 
RESISTOR 51, 114 W, 18 K (RLR07C183JR) 
RESISTOR 5%, 114 W, 68 K (RLR07C683JR) 
RESISTOR 5%, 114 W, 330 OHM (RLR07C331JR) 
RESISTOR 5%, 114 W, 1.8 K (RLR07C182JR) 
RESISTOR 5%, 114 W, 330 OHM (RLR07C331JR) 
RESISTOR 5%, 114 W, 680 OHM (RLR07C681JR) 
RESISTOR 5%, 114 W, 3.3 K (RLR07C332JR) 
RESISTOR, VAR 200 OHM (62-1-1-201) 
RESISTOR 5%, 114 W, 68 OHM (RLR07C680JR) 
RESISTOR 5%, 114 W, 2.2 K (RLR07C222JR) 
RESISTOR 5%, 114 W, 22 K (RLR07C223JR) 
RESISTOR 5%, 114 W, 22 K (RLR07C223JR) 
RESISTOR 5%, 114 W, 3.3 K (RLR07C332JR) 
RESISTOR 5%, 114 W, 470 OHM (RLR07C471JR) 
RESISTOR 5%, 114 W, 220 OHM (RLR07C221JR) 
RESISTOR 5%, 114 W, 22 K (RLR07C223JR) 
RESISTOR 5%, 114 W, 3.3 K (RLR07C332JR) 
RESISTOR 5%, 114 W, 47 K (RLR07C473JR) 
REdISTOR 5%, 114 W, 68 OHM (RLR07C680JR) 
RESISTOR 5%, 114 W, 2.2 K (RLR07C222JR) 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 
RESISTOR 5%, 114 W, 2.2 K (RLR07C222JR) 
RESISTOR 5%, 114 W, 22 K (RLR07C223JR) 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 
RESISTOR 5%, 114 W, 470 OHM (RLR07C471JR) 
RESISTOR 51, 114 W, 10 K (RLR07C103JR) 
RESISTOR 5%, 114 W, 47 K (RLR07C473JR) 
RESISTOR 5%- 114 W, 100 K (RLR07C104JR) 
RESISTOR 5%, 114 W, 330 OHM (RLR07C331JR) 
RESISTOR 5%, 114 W, 3.3 K (RLR07C332JR) 
RESISTOR 5%, 114 w, 47 K (RLR07C473JR) 
RESISTOR 5%, 114 W, 82 OHM (RLR07C820JR) 

CONTINUED ON NEXT PAGE 

FSCM EFF QTY - 
81349 1 - 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 AIR 
81349 AIR 
81349 AIR 
81349 AIR 
81349 AIR 
81349 AIR 
81349 AIR 
81349 AIR 
81349 AIR 
81349 AIR 
81349 AIR 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 - 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
02111 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 - 



P F I G -  
ITEM NO REF DES PART NO 

36- R4376 4706-1002-001 
R4377 4706-9092-001 
R4378 4702-0123-003 
R4379 4702-0471-003 
R4380 4702-0103-003 
R4381 4702-0183-003 
R4382 4702-0222-003 
R4383 4702-0331-003 
R4384 4701-0101-003 
R4385 4752-0204-002 
R4386 4702-0331-003 
R4387 4702-0683-003 
R4388 4702-01 02-003 
R4389 4701-0680-003 
R4390 4701-0680-003 
R4391 4701-0680-003 
TP4301 2114-0000-007 
TP4302 2114-0000-007 
U4301 3131-0000-038 
U4302 3222-4135-700 
U4303 3221-0001-000 
YFL4301 2302-0107-150 
YFL4302 2302-0107-150 
YFL4303 2302-0107-060 
YFL4304 2302-0107-060 
YFL4305 5801-0107-200 
YFL4306 5801-0107-200 

1 2 3 4 5 6 7  DESCRIPTION 

RESISTOR 1 % , 1 / 4 W , 1 0 . 0 0 K ( ~ ~ ~ 0 7 ~ 1 0 0 2 F R )  
RESISTOR 1%, 114 W, 90.90 K (RLR07C9092FR) 
RESISTOR 5%, 114 W, 12 K (RLR07C123JR) 
RESISTOR 5%, 114 W, 470 OHM (RLR07C471JR) 
RESISTOR 5%, 114 W, 10  K (RLR07C103JR) 
RESISTOR 5%, 114 W, 18  K (RLR07C183JR) 
RESISTOR 5%, 114 W, 2.2 K (RLR07C222JR) 
RESISTOR 5%, 114 W, 330 OHM (RLR07C331JR) 
RESISTOR 5%, 118 W, 100 OHM (RLR05ClOlJR) 
RESISTOR, VAR 200 K (62-1-1-204) 
RESISTOR 5%, 114 W, 330 OHM (RLR07C331JR) 
RESISTOR 5%, 114 W, 68 K (RLR07C683JR) 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 
RESISTOR 5%, 118 W ,  68 OHM (RLR05C680JR) 
RESISTOR 5%, 118 W, 68 OHM (RLR05C680JR) 
RESISTOR 5%, 118 W, 68 OHM (RLR05C680JR) 
POST, GANG (85931-6) 
POST, GANG (85931-6) 
I C ,  DUAL D FLIP-FLOP (SN74LS74AN) 
I C ,  I F  AMP (MC1357P) 
I C ,  DUAL J-FET OP AMP (LF353N) 
FILTER, CRYSTAL (07780-001) 
FILTER, CRYSTAL (07780-001) 
FILTER, CRYSTAL (07800-001) 
FILTER, CRYSTAL (07800-001) 
FILTER, CRYSTAL (MS2-A) 
FILTER, CRYSTAL (MS2-A) 

NOTE: * SELECTED AT TEST (SAT) 
NOMINAL VALUE = 6.8 K 
SELECT RANGE = 4.3 K THRU 15 K 

FSCM EFF QTY 

81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81  34 9 1 
81349 1 
81349 1 
81349 1 
02111 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
00779 1 
00779 1 
01295 1 
04713 1 
27014 1 
56187 1 
56187 1 
56187 1 
56187 1 
72982 1 
72982 1 

** SELECTED AT TEST (SAT) 
NOMINAL VALUE = 100 pF 
SELECT RANGE = 10 ,pF  THRU 100 pF 



& 

FIGURE 7-37 ANALYZER RF ASSEMBLY 



e FIG- 
ITEM NO REF DES PART NO 1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY 

37-  7005-5142-500 ANALYZER RF ASSEMBLY SEE FIG 13 FOR NHA A REF 
1 1415-5183-600 ENCLOSURE 1 

ATTACHING PARTS 
2 2803-0188-006 SCREW (4-40 X 3/16 PPHM) UNK015 2 

---*--- 
3 3107-5252-800 INSULATOR, MYLAR 1 
4 SEE FIG 38 ANALYZER RF PC BOARD ASSEMBLY INCL 1 

MTG HARDWARE 
5 1414-5183-100 COVER 1 
6 2400-5152-900 LABEL, ANALYZER RF 1 
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FIGURE 7-38 ANALYZER RF PC BOARD ASSEMBLY 

BOTTOM 



FIG- 
I T E M  NO REF DES PART NO 

7010-5130-400 

2508-5156-900 
2508-5156-700 
3107-5156-602 
2508-5156-800 
3107-5156-601 
2100-0000-100 
2200-2094-200 
2129-1025-020 
2200-2094-200 
2200-2094-200 
2200-2094-200 
2200-2094-200 
1506-0180-017 
1506-0220-017 
1506-0220-017 
1506-0180-017 
1506-0102-017 
1501 -0103-005 
1506-0102-017 
1506-0020-017 
1506-0020-017 
1506-0020-017 
1506-0102-017 
1501-0103-005 
1506-0102-017 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501 -0103-005 
1506-0102-017 
1506-0102-017 
1506-0150-017 
1501-0103-005 
1506-0220-017 
1506-0102-017 
1506-0102-017 
1501-0103-005 
1506-0471-017 
1506-0471-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1501 -0103-005 
1506-0181-017 
1506-0271-017 
1506-0181-017 
1506-0102-017 
1501 -0103-005 
1506-0102-017 
1506-0102-017 
1521-0000-008 
1506-0103-017 
1502-0104-010 
1501-0103-005 
1506-0330-017 
1506-0100-017 
1521-0000-008 
1507-0685-020 
1507-0685-020 
1506-0101-017 
1506-0101-017 

1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY 

ANALYZER RF PC BOARD ASSEMBLY SEE A REF 
FIG 37 FOR NHA 

SHIELD, TOP 1 
SHIELD, BOTTOM 1 
I NSULATOR , MYLAR 1 
SHIELD, BOllOM 1 
INSULATOR, MYLAR 1 
NUT, SWAGE 4-40 (2040B) 83330 1 
CONNECTOR, SMB (2110-7511-000) 19505 1 
CONNECTOR, HEADER (3428-1002) 75037 1 
CONNECTOR, SMB (2110-7511-000) 19505 1 
CONNECTOR, SMB (2110-7511-000) 19505 1 
CONNECTOR, SMB (2110-7511-000) 19505 1 
CONNECTOR, SMB (2110-7511-000) 19505 1 
CAPACITOR 18 pF, 200 V (C320C180JZG5CA) 61637 1 
CAPACITOR 22 pF, 200 V (C320C220J2G5CA) 61637 1 
CAPACITOR 22 pF, 200 V (C320C220J2G5CA) 61637 1 
CAPACITOR 18 pF, 200 V (C320C180J2G5CA) 61637 1 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 61637 1 
CAPAC ITOR .01 pF, 50 V (UK50-103) 71950 1 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 61637 1 
CAPACITOR 2.2 pF, 100 V (REPllOCOG2R2ClOOV) 72982 1 
CAPACITOR 2.2 pF, 100 V (RPEllOCOG2R2ClOOV) 72982 1 
CAPACITOR 2.2 pF, 100 V (REPllOCOG2R2ClOOV) 72982 1 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 61637 1 
CAPACITOR .01 pF, 50 V (UK50-103) 71950 1 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 61637 1 
CAPACITOR .O1 pF, 50 V (UK50-103) 71950 1 
CAPACITOR .01 pF, 50 V (UK50-103) 71950 1 
CAPACITOR .01 LF, 50 V (UK50-103) 71950 1 
CAPACITOR .01 {IF, 50 V (UK50-103) 71950 1 
CAPACITOR 1000 pF, 100 V (C320C102JZG5CA) 61637 1 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 61637 1 
CAPACITOR 15 pF, 200 V (C320C150J2G5CA) 61637 1 
CAPACITOR .01 !d, 50 V (UK50-103) 71950 1 
CAPACITOR 22 pF, 200 V (C320C220J2G5CA) 61637 1 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 61637 1 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 61637 1 
CAPACITOR . O l  $, 50 V (UK50-103) 71950 1 
CAPACITOR 470 pF, 200 V (C320C471J2G5CA) 61637 1 
CAPACITOR 470 pF, 200 V (C320C471J2G5CA) 61637 1 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 61637 1 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 61637 1 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 61637 1 
CAPACITOR .01 pF, 50 V (UK50-103) 71950 1 
CAPACITOR 180 pF, 200 V (C320C181J2G5CA) 61637 1 
CAPACITOR 270 pF, 200 V (C320C271J2G5CA) 61637 1 
CAPACITOR 180 pF, 200 V (C320C181J2G5CA) 61637 1 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 61637 1 
CAPACITOR .01 pF, 50 V (UK50-103) 71950 1 
CAPACITOR 1000 pF , 100 V (C320C102J2G5CA) 61637 1 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 61637 1 
CAPACITOR .1 pF, 50 V (RPA20Z5U104M50V) 72982 1 
CAPACITOR .01 pF, 100 V (C052K103KlX5CA) 61637 1 
CAPACITOR .I pF, 50 V (PC12.1-50-5) 27735 1 
CAPACITOR . O l  pF, 50 V (UK50-103) 71950 1 
CAPACITOR 33 pF, 200 V (C320C330J2G5CA) 61637 1 
CAPACITOR 10 pF, 200 V (C320C100J2G5CA) 61637 1 
CAPAC ITOR .1 pF, 50 V (RPAZOZ5U104M50V) 72982 1 
CAPACITOR 6.8 pF, 15 V (T332B685M015AS) 31433 1 
CAPAC ITOR 6.8 pF, 15 V (T332B685M015AS) 31433 1 
CAPACITOR 100 pF, 200 V (C320C101J2G5CA) 61637 1 
CAPACITOR 100 pF, 200 V (C320ClOlJ2G5CA) 61637 1 

CONTINUED ON NEXT PAGE 



F I G -  
I T E M  N O  REF DES 

38- C456 
C457 
C458 
C459 
CR401 
CR402 
CR403 
CR404 
CR405 
CR406 
CR407 
FL401 
FL404 
FL405 
FL407 
FL408 
FL409 
FL410 
FL411 
L402 
L403 
L 406 
L412 
L413 
L414 
L415 
L416 
L418 
L419 
L420 
L421 
L422 
MXR4Ol 
MXR402 
Q401 
9402 
4403 
9404 
9405 
Q406 
9407 
Q408 
Q409 
Q410 
Q411 
Q412 
R402 
R403 
R404 
R405 
R406 
R407 
R408 
R409 
R410 
R412 
R413 
R414 
R415 
R416 
R417 
R419 
R420 

PART NO 

1506-0102-017 
1501-0102-001 
1506-0561-017 
1521-0000-008 
4818-0000-015 
4930-0100-200 
4816-0000-001 
4815-0000-003 
4815-0000-003 
4818-0000-015 
4818-0000-003 
1800-7624-900 
1800-7624-900 
1800-7624-900 
1800-7624-900 
1800-7636-000 
1800-7636-000 
1800- 7637-000 
1800-7636-000 
1801 -0828-001 
1801-0828-001 
1801-0828-001 
1801-0022-001 
1801-0022-001 
1801-0010-001 
1804-0000-013 
1801-0109-001 
1801-0228-001 
1801-0228-001 
1801-0022-001 
1801-0229-001 
1801-0022-001 
5250-0100-100 
5250-0100-100 
4809-0000-005 
4809-0000-005 
4810-0000-001 
4809-0000-005 
4809-0000-005 
4801-0000-001 
4805-0000-001 
4801-0000-001 
4809-0000-005 
4801-0000-001 
4801 -0000-001 
4809-0000-005 
4701-0101-003 
4701-0683-003 
4701 -0102-003 
4702-0220-003 
4701 -0101 -003 
4701-0102-003 
4701-0220-003 
4701-0220-003 
4701 -0471-003 
4701-0683-003 
4702-0681-003 
4701-0101-003 
4701 -0332-003 
4701-0123-003 
4701-0473-003 
4701-0472-003 
4701 -0681-003 

1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY -b 

CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 61637 1 
CAPACITOR 1000 pF, 600 V (CE102) 71950 1 
CAPACITOR 560 pF, 200 V (C320C561J2G5CA) 61637 1 
CAPACITOR .I PF, 50 V (RPA20Z5U104M50V) 72982 1 
DIODE, ZENER 6.9 V (LM329CZ) 27014 1 
DIODE, VARACTOR (MV209) 04713 1 
DIODE, S-BAR (5082-2800) 54893 1 
DIODE, SIGNAL (JANlN4148) 81349 1 
DIODE, SIGNAL (JANlN4148) 81349 1 
DIODE, ZENER 6.9 V (LM329CZ) 27014 1 
DIODE, ZENER 5.1 V (JANlN5231B) 81349 1 
INDUCTOR, VAR .1 M, 15 pF (KEC-K2483HU) UNKOll 1 
INDUCTOR, VAR .1 M, 15 pF (KEC-K2483HU) U N K O l l  1 
INDUCTOR, VAR .1 pH, 15 pF (KEC-K2483HU) UNKOll 1 
INDUCTOR, VAR .1 W, 15 pF (KEC-K2483HU) U N K O l l  1 
INDUCTOR, VAR .56 pH, 82 pF (KXC-K7190HU) U N K O l l  1 
INDUCTOR, VAR .56 M, 82 pF (KXC-K7190HU) UNKOll 1 
INDUCTOR, VAR .56 pH, 82 pF (KXC-K7190HU) U N K O l l  1 
INDUCTOR, VAR .56 pH, 82 pF (KXC-K7190HU) U N K O l l  1 
INDUCTOR -82 pH, -85 OHM (1025-18) 99800 1 
INDUCTOR -82 pH, .85 OHM (1025-18) 99800 1 
INDUCTOR -82 W, .85 OHM (1025-18) 99800 1 
INDUCTOR 22 fl, 3.3 OHM (1025-52) 99800 1 
INDUCTOR 22 W, 3.3 OHM (1025-52) 99800 1 
INDUCTOR 10 fl, 3.7 OHM (1025-44) 99800 1 
INDUCTOR, VAR .I25 - .243 (1804-0000-013) 56402 1 
INDUCTOR 1 W, 1 OHM (1025-20) 99800 1 
INDUCTOR -22 M, .14 OHM (1025-04) 99800 1 
INDUCTOR -22 @I, .14 OHM (1025-04) 99800 1 
INDUCTOR 22f l ,3 .3OHM(1025-52)  99800 1 
INDUCTOR 2.2 W, .4 OHM (1025-28) 99800 1 Ah 
INDUCTOR 22 M, 3.3 OHM (1025-52) 99800 1 
M I X E R ,  FLTPK 1 - 500 MHz (SBL-1-18) 15542 1 
M I X E R ,  FLTPK 1 - 500 MHz (SBL-1-18) 15542 1 
TRANSISTOR (66382) UNK009 1 
TRANSISTOR (66382) UNK009 1 
TRANSISTOR (JAN2N4416) 81349 1 
TRANS1 STOR (66382) UNK009 1 
TRANSISTOR (66382) UNK009 1 
TRANSISTOR (JAN2N2222) 81349 1 
TRANSISTOR (JAN2N2907A) 81349 1 
TRANS1 STOR (JANZN2222) 81349 1 
TRANS1 STOR (66382) UNK009 1 
TRANSISTOR (JANZN2222) 81349 1 
TRANSISTOR (JAN2N2222) 81349 1 
TRANSISTOR (66382) UNK009 1 
RESISTOR 5%, 118 W, 100 OHM (RLR05ClOlJR) 81349 1 
RESISTOR 5%, 118 W, 68 K (RLR05C683JR) 81349 1 
RESISTOR 5%, 118 W, 1 K (RLR05C102JR) 81349 1 
RESISTOR 5%, 118 W, 22 OHM (RLR05C220JR) 81349 1 
RESISTOR 5%, 118 W, 100 OHM (RLR05C101JR) 81349 1 
RESISTOR 5%, 118 W, 1 K (RLR05C102JR) 81349 1 
RESISTOR 5%, 118 W, 22 OHM (RLR05C220JR) 81349 1 
RESISTOR 5%, 118 W, 22 OHM (RLR05C220JR) 81349 1 
RESISTOR 5%, 118 W, 470 OHM (RLR05C471JR) 81349 1 
RESISTOR 5%, 118 W, 68 K (RLR05C683JR) 81349 1 
RESISTOR 5%, 114 W, 680 OHM (RLR07C681JR) 81349 1 
RESISTOR 5%, 118 W, 100 OHM (RLR05ClOlJR) 81349 1 
RESISTOR 5%, 118 W, 3.3 K (RLR05C332JR) 81349 1 
RESISTOR 5%, 118 W, 12 K (RLR05C123JR) 81349 1 
RESISTOR 5%, 118 W, 47 K (RLR05C473JR) 81349 1 
RESISTOR 5%, 118 W, 4.7 K (RLR05C472JR) 81349 1 
RESISTOR 5%, 118 W, 680 OHM (RLR05C681JR) 81349 1 - 

CONTINUED ON NEXT PAGE 



e FIG-  
I T E M  NO REF DES 

38- R421 
R422 
R423 
R424 
R425 
R427 
R428 
R429 
R430 
R431 
R432 
R433 
R435 
R436 
R437 
R438 
R439 
R440 
R441 
R442 
R443 
R444 
R445 
R446 
R447 
R448 
R451 
R452 
R453 
R454 
R455 
R456 
R457 
R458 
R459 
R460 
R461 
R462 
R463 
R464 

PART NO 

4701-0101-003 
4701-0683-003 
4702-0681-003 
4701-0683-003 
4701-0102-003 
4701-0102-003 
4701-0102-003 
4701-0102-003 
4701-0103-003 
4701-0222-003 
4701-0472-003 
4701-0471-003 
4701-0680-003 
4701-0101-003 
4701-0103-003 
4701-0102-003 
4701-0223-003 
4701-0223-003 
4706-1002-001 
4701-0472-003 
4752-0202-002 
4701-0682-003 
4701-0472-003 
4701-0682-003 
4701-0102-003 
4701-0102-003 
4752-0502-002 
4701 -0102-003 
4701 -0330-003 
4701-0683-003 
4701-0470-003 
4701-0472-003 
4701-0472-003 
4701 -0472-003 
4702-0681-003 
4701-0473-003 
4701-0101-003 
4701-0680-003 
4702-0471-003 
4701-0122-003* 
4701-0102-003* 
4701-0152-003* 
4701-0182-003" 
4701-0222-003* 
4701 -0560-003 
3133-0000-023 
3213-1201-500 
3131-0000-034 
3131 -0000-044 
31 35-0000-054 
3130-0000-025 
3130-0000-025 
SEE FIG 1 
SEE FIG 1 

1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY 

RESISTOR 5%, 118 W, 100 OHM (RLR05ClOlJR) 81349 1 
RESISTOR 5%, 118 W, 68 K (RLR05C683JR) 81349 1 
RESISTOR 5%, 114 W, 680 OHM (RLR07C681JR) 81349 1 
RESISTOR 5%, 118 W, 68 K (RLR05C683JR) 81349 1 
RESISTOR 5%, 118 W, 1 K (RLR05C102JR) 81349 1 
RESISTOR 5%, 118 W, 1 K (RLR05C102JR) 81349 1 
RESISTOR 5%, 118 W, 1 K (RLR05C102JR) 81349 1 
RESISTOR 5%, 118 W, 1 K (RLR05C102JR) 81349 1 
RESISTOR 5%, 118 W, 10 K (RLR05C103JR) 81349 1 
RESISTOR 5%, 118 W, 2.2 K (RLR05C222JR) 81349 1 
RESISTOR 5%, 118 W, 4.7 K (RLR05C472JR) 81349 1 
RESISTOR 5%, 118 W, 470 OHM (RLR05C471JR) 81349 1 
RESISTOR 5%, 118 W, 68 OHM (RLR05C680JR) 81349 1 
RESISTOR 5%, 118 W, 100 OHM (RLR05ClOlJR) 81349 1 
RESISTOR 5%, 118 W, 10 K (RLR05C103JR) 81349 1 
RESISTOR 5%, 118 W, 1 K (RLR05C102JR) 81349 1 
RESISTOR 5%, 118 W, 22 K (RLR05C223JR) 81349 1 
RESISTOR 5%, 118 W, 22 K (RLR05C223JR) 81349 1 
RESISTOR 1%, 114 W, 10.00 K (RLR07C1002FR) 81349 1 
RESISTOR 5%, 118 W, 4.7 K (RLR05C472JR) 81349 1 
RESISTOR, VAR 2 K (62-1-1-202) 02111 1 
RESISTOR 5%, 118 W, 6.8 K (RLR05C682JR) 81349 1 
RESISTOR 5%, 118 W, 4.7 K (RLR05C472JR) 81349 1 
RESISTOR 5%, 118 W, 6.8 K (RLR05C683JR) 81349 1 
RESISTOR 5%, 118 W, 1 K (RLR05C102JR) 81349 1 
RESISTOR 5%, 118 W, 1 K (RLR05C102JR) 81349 1 
RESISTOR, VAR 5 K (62-1-1-502) 02111 1 
RESISTOR 5%, 118 W, 1 K (RLR05C102JR) 81349 1 
RESISTOR 596, 118 W, 33 OHM (RLR05C330JR) 81349 1 
RESISTOR 5%, 118 W, 68 K (RLR05C683JR) 81349 1 
RESISTOR 5%, 118 W, 47 OHM (RLR05C470JR) 81349 1 
RESISTOR 5%, 118 W, 4.7 K (RLR05C472JR) 81349 1 
RESISTOR 5%, 118 W, 4.7 K (RLR05C472JR) 81349 1 
RESISTOR 5%, 118 W, 4.7 K (RLR05C472JR) 81349 1 
RESISTOR 5%, 114 W, 680 OHM (RLR07C681JR) 81349 1 
RESISTOR 5%, 118 W, 47 K (RLR05C473JR) 81349 1 
RESISTOR 5%, 118 W, 100 OHM (RLR05ClOlJR) 81349 1 
RESISTOR 5%, 118 W, 68 OHM (RLR05C680JR) 81349 1 
REISSTOR 5%, 114 W, 470 OHM (RLR07C471JR) 81349 1 
RESISTOR 5%, 118 W, 1.2 K (RLR05C122JR) 81349 1 
RESISTOR 5%, 118 W, 1 K (RLR05C102JR) 81349 AIR 
RESISTOR 5%, 118 W, 1.5 K (RLR05C152JR) 81349 AIR 
RESISTOR 5%, 118 W, 1.8 K (RLR05C182JR) 81349 AIR 
RESISTOR 5%, 118 W, 2.2 K (RLR05C222JR) 81349 AIR 
RESISTOR 5%, 118 W, 56 OHM (RLR05C560JR) 81349 1 
I C ,  MPLXR/DMPLXR (CD4053BE) 02735 1 
I C ,  LP 2-MODULUS PRESCALER (DS8615N-4) 27014 1 
I C ,  DUAL JK FLIP-FLOP (SN74LS73N) 01295 1 
I C ,  QUAD 2-INPUT NAND (SN74LSOON) 01295 1 
I C ,  OP AMP (LF412CN) 27014 1 
I C ,  OP AMP (LM741CH) 27014 1 
I C ,  OP AMP (LM741CH) 27014 1 
WIRE, BUS 26 GA A/ R 
TUBING, TFL 26 GA, NAT A/R 

NOTE: * SELECTED AT TEST (SAT) 
NOMINAL VALUE = 1.2 K 
SELECT RANGE = 1 K THRU 2.2 K 





FIG- 
ITEM NO REF DES PART NO 1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY 

39- 7005-5142-900 ANALYZER I F  ASSEMBLY SEE FIG 13 FOR NHA A REF 
1 1415-5183-600 ENCLOSURE 1 

ATTACHING PARTS 
2 2803-0188-006 SCREW (4-40 X 3/16 PPHM) UNK015 2 

---*--- 
3 SEE FIG 40 ANALYZER I F  PC BOARD ASSEMBLY INCL 1 

MTG HARDWARE 
4 3107-5252-800 INSULATOR, MYLAR 1 
5 1414-5183-200 COVER 1 
6 2400-5153-000 LABEL, SPECTRUM ANALYZER I F  1 
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FIGURE 7 - 4 0  ANALYZER I F  PC BOARD ASSEMBLY 
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FIG-  
I T E M  N O  REF DES P A R T  NO 

7 0 1 0 - 5 1 3 0 - 5 0 0  

1 2 3 4 5 6 7  DESCRIPTION 

ANALYZER I F  PC BOARD ASSEMBLY SEE 
F I G  39 FOR NHA 

S H I E L D ,  TOP 
S H I E L D ,  B O l l O M  
INSULATOR, MYLAR 
NUT, SWAGE 4 - 4 0  ( 2 0 4 0 6 )  
CONNECTOR, HEADER ( 3 4 2 8 - 1 0 0 2 )  
CONNECTOR, SMB ( 2 1 1 0 - 7 5 1 1 - 0 0 0 )  
CONNECTOR, SMB ( 2 1 1 0 - 7 5 1 1 - 0 0 0 )  
CAPACITOR 3 p F ,  100 V ( R P E l l O C O G 3 R 3 C l O O V )  
CAPACITOR 3 pF,  100 V ( R P E l l O C O G 3 R 3 C l O O V )  
CAPACITOR 3 p F ,  100 V ( R P E l l O C O G 3 R 3 C l O O V )  
CAPACITOR 1000 pF,  100 V ( C 3 2 0 C 1 0 2 J 2 G 5 C A )  
CAPACITOR 1000 p F ,  100 V ( C 3 2 0 C 1 0 2 J 2 G 5 C A )  
CAPACITOR 100 pF, 2 0 0  V ( C 3 2 0 C l O l J 2 G 5 C A )  
CAPACITOR .O1 vF, 5 0  V ( U K 5 0 - 1 0 3 )  
CAPACITOR 3 p F ,  100 V ( R P E l l O C 0 3 R 3 C l O O V )  
CAPACITOR 3 p F ,  100 V ( R P E l l O C 0 3 R 3 C l O O V )  
CAPACITOR 3 pF,  100 V ( R P E l l O C 0 3 R 3 C l O O V )  
CAPACITOR .O1 PF, 5 0  V ( U K 5 0 - 1 0 3 )  
CAPACITOR 1000 pF, 100 V ( C 3 2 0 C 1 0 2 J 2 G 5 C A )  
CAPACITOR 6 8  p F ,  2 0 0  V ( C 3 2 0 C 6 8 0 J 2 G 5 C A )  
CAPACITOR 2 2 0  p F ,  2 0 0  V ( C 3 2 0 C 2 2 1 J 2 G 5 C A )  
CAPACITOR .O1 d, 5 0  V ( U K 5 0 - 1 0 3 )  
CAPACITOR 1000 pF, 100 V ( C 3 2 0 C 1 0 2 J Z G 5 C A )  
CAPACITOR 1000 p F  , 100 V ( C 3 2 0 C 1 0 2 J 2 G 5 C A )  
CAPACITOR 1000 pF, 100 V ( C 3 2 0 C 1 0 2 J 2 G 5 C A )  
CAPACITOR .O1 p F ,  5 0  V ( U K 5 0 - 1 0 3 )  
CAPACITOR .O1 pF,  5 0  V ( U K 5 0 - 1 0 3 )  
CAPACITOR .O1 vF, 5 0  V ( U K 5 0 - 1 0 3 )  
CAPACITOR .O1 ]I, 5 0  V ( U K 5 0 - 1 0 3 )  
CAPACITOR 1000 p F ,  100 V ( C 3 2 0 C 1 0 2 J 2 G 5 C A )  
CAPACITOR 1000 p F ,  100 V ( C 3 2 0 C 1 0 2 J 2 G 5 C A )  
CAPACITOR 1000 p F ,  100 V ( C 3 2 0 C 1 0 2 J 2 G 5 C A )  
CAPACITOR .O1 pF, 5 0  V ( U K 5 0 - 1 0 3 )  
CAPACITOR 1000 p F ,  100 V ( C 3 2 0 C 1 0 2 J 2 G 5 C A )  
CAPACITOR 3 3 0  p F ,  2 0 0  V ( C 3 2 0 C 3 3 1 J 2 G 5 C A )  
CAPACITOR .O1 N, 5 0  V ( U K 5 0 - 1 0 3 )  
CAPACITOR . O l  N, 5 0  V ( U K 5 0 - 1 0 3 )  
CAPACITOR 3 3 0  p F ,  2 0 0  V ( C 3 2 0 C 3 3 1 J 2 G 5 C A )  
CAPACITOR 1000 p F ,  100 V ( C 3 2 0 C 1 0 2 J 2 G 5 C A )  
CAPACITOR .O1 u F ,  5 0  V ( U K 5 0 - 1 0 3 )  
CAPACITOR 3900 p F ,  100 V ( C 3 2 0 C 3 9 2 J 2 G 5 C A )  
CAPACITOR 3 3 0  pF,  2 0 0  V ( C 3 2 0 C 3 3 1 J 2 G 5 C A )  
CAPACITOR, VAR 6 - 2 0  p F  ( D V 6 P S 2 5 4 )  
CAPACITOR, VAR 6 - 2 0  p F  ( D V 6 P S 2 5 4 )  
CAPACITOR, VAR 6 - 2 0  p F  ( D V 6 P S 2 5 4 )  
CAPACITOR, VAR 6 - 2 0  p F  ( D V 6 P S 2 5 4 )  
CAPACITOR, VAR 6 - 2 0  p F  ( O V 6 P S 2 5 4 )  
CAPACITOR, VAR 6 - 2 0  p F  ( D V 6 P S 2 5 4 )  
CAPACITOR 3 9 0 0  p F ,  100 V ( C 3 2 0 C 3 9 2 J 2 G 5 C A )  
CAPACITOR .O1 p F ,  5 0  V ( U K 5 0 - 1 0 3 )  
CAPACITOR -01 p F ,  5 0  V ( U K 5 0 - 1 0 3 )  
CAPACITOR 3 3 0  p F ,  2 0 0  V ( C 3 2 0 C 3 3 1 J 2 G 5 C A )  
CAPACITOR .O1 p F ,  5 0  V ( U K 5 0 - 1 0 3 )  
CAPACITOR .O1 p F ,  5 0  V ( U K 5 0 - 1 0 3 )  
CAPACITOR 4 7  p F ,  2 5  V ( 2 5 T T 4 7 M S )  
CAPACITOR 3 3 0  p F ,  2 0 0  V ( C 3 2 0 C 3 3 1 J 2 G 5 C A )  
CAPACITOR .O1 p F ,  5 0  V ( U K 5 0 - 1 0 3 )  
CAPACITOR 1000 p F ,  100 V ( C 3 2 0 C 1 0 2 J 2 G 5 C A )  
CAPACITOR 2 2 0  p F ,  2 0 0  V ( C 3 2 0 C 2 2 1 J 2 G 5 C A )  
CAPACITOR 4 7 0  p F ,  2 0 0  V ( C 3 2 0 C 4 7 1 J 2 G 5 C A )  
CAPACITOR 2 2 0  p F ,  2 0 0  V ( C 3 2 0 C 2 2 1 J 2 G 5 C A )  

F S C M  EFF Q T Y  

A R E F  

CONTINUED ON NEXT PAGE 



FIG-  
I T E M  N O  REF DES PART NO DESCRIPTION 

CAPACITOR 2 2 0  pF, 2 0 0  V (C320C221J2G5CA) 
CAPACITOR 4 7 0  pF, 2 0 0  V (C320C471J2G5CA) 
CAPACITOR 2 2 0  pF, 2 0 0  V (C320C221J2G5CA) 
CAPACITOR 2 2 0  pF ,  2 0 0  V (C320C221J2G5CA) 
CAPACITOR 4 7 0  pF,  2 0 0  V (C320C471J2G5CA) 
CAPACITOR 2 2 0  pF, 2 0 0  V (C320C221J2G5CA) 
CAPACITOR 2 2 0  pF,  2 0 0  V (C320C221J2G5CA) 
CAPACITOR 4 7  pF ,  2 0 0  V (C320C470J2G5CA) 
CAPACITOR 1 0 0  pF ,  2 0 0  V (C320C101J2G5CA) 
CAPACITOR .O1 p F ,  5 0  V (UK50-103)  
CAPACITOR .Ol  p F ,  5 0  V (UK50-103)  
CAPACITOR .O1 pF,  5 0  V (UK50-103)  
CAPACITOR .Ol  u F ,  5 0  V (UK50-103)  
CAPACITOR .Ol  pF ,  5 0  V (UK50-103)  
CAPACITOR 5 6 0  pF ,  2 0 0  V (C320C561J2G5CA) 
CAPACITOR 1 0 0 0  p F ,  1 0 0  V (C320C102J2G5CA) 
CAPACITOR 1 0 0  pF, 2 0 0  V (C320C101J2G5CA) 
CAPACITOR 1 0 0  pF, 2 0 0  V ( C 3 2 0 C l O l J 2 G 5 C A )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
DIODE, P I N  (MA47047)  
DIODE, P I N  (MA47047)  
DIODE, P I N  (MA47047)  
DIODE, P I N  (MA47047)  
DIODE, P I N  (MA47047)  
DIODE, P I N  (MA47047)  
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  
INDUCTOR 4.25 p H  (154AC-470052N3)  
INDUCTOR 4.25 p H  (154AC-470052N3)  
INDUCTOR 4.25 IIH (154AC-470052N3)  
INDUCTOR 4.25 !lH (154AC-470052N3)  
INDUCTOR 4.25 UH (154AC-470052N3)  
INDUCTOR 4.25 p H  ( 154AC-470052N3)  
INDUCTOR 4.25 p H  (154AC-470052P13) 
INDUCTOR 4.25 p H  (154AC-470052N3)  
INDUCTOR 2 2  p H ,  3.3 OHM ( 1 0 2 5 - 5 2 )  
INDUCTOR 2 2  pH,  3.3 OHM ( 1 0 2 5 - 5 2 )  
INDUCTOR 2 2  pH,  3.3 OHM ( 1 0 2 5 - 5 2 )  
INDUCTOR 4.7 pH,  1.2 OHM ( 1 0 2 5 - 3 6 )  
INDUCTOR 2 2  pH, 3.3 OHM ( 1 0 2 5 - 5 2 )  
INDUCTOR 2 2  p H ,  3.3 OHM ( 0 1 2 5 - 5 2 )  
INDUCTOR 2 2  pH,  3.3 OHM ( 0 1 2 5 - 5 2 )  
INDUCTOR 2.2 p H ,  .4 OHM ( 1 0 2 5 - 2 8 )  
INDUCTOR .68 pH,  .6 OHM ( 1 0 2 5 - 1 6 )  
MIXER, FLTPK 1 - 5 0 0  MHz ( S B L - 1 - 1 8 )  
MIXER, FLTPK 1 - 5 0 0  MHz ( S B L - 1 - 1 8 )  
TRANS ISTOR ( JAN2N2222) 
TRANS ISTOR ( 6 6 3 8 2 )  
TRANSISTOR ( 6 6 3 8 2 )  
TRANSISTOR (JAN2N2222)  
TRANSISTOR (JAN2N2222)  
TRANSISTOR (JAN2N2222)  
TRANS ISTOR ( 6 6 3 8 2 )  
TRANSISTOR ( 6 6 3 8 2 )  
TRANS ISTOR (JAN2N2222)  
TRANSISTOR ( 6 6 3 8 2 )  
TRANS ISTOR ( 6 6 3 8 2 )  
TRANSISTOR ( 6 6 3 8 2 )  
TRANSISTOR ( JAN2N2222) 
RESISTOR 5%, 1 1 4  W, 4 7  OHM (RLR07C470JR) 
RESISTOR 5%, 1 1 4  W, 4 7 0  OHM (RLR07C471JR) 
RESISTOR 5%, 1 1 4  W ,  6 8  K (RLR07C683JR) 
RESISTOR 5%, 1 1 4  W ,  1 K (RLR07C102JR) 

F S C M  EFF (1TY - 
6 1 6 3 7  1 
6 1 6 3 7  1 
6 1 6 3 7  1 
6 1 6 3 7  1 
6 1 6 3 7  1 
6 1 6 3 7  1 
6 1 6 3 7  1 
6 1 6 3 7  1 
6 1 6 3 7  1 
7 1 9 5 0  1 
7 1 9 5 0  1 
7 1 9 5 0  1 
7 1 9 5 0  1 
7 1 9 5 0  1 
6 1 6 3 7  1 
6 1 6 3 7  1 
61637  1 
6 1 6 3 7  1 
8 1 3 4 9  1 
8 1 3 4 9  1 
9 6 3 4 1  '1 
9 6 3 4 1  1 
9 6 3 4 1  1 
9 6 3 4 1  1 
9 6 3 4 1  1 
9 6 3 4 1  1 
8 1 3 4 9  1 

U N K O l l  1 
U N K O l l  1 
U N K O l l  1 
UN KO1 1 1 
U N K O l l  1 
U N K O l l  1 
U N K O l l  1 
U N K O l l  1 

9 9 8 0 0  1 
9 9 8 0 0  1 
9 9 8 0 0  1 
9 9 8 0 0  1 

CONTINUED ON NEXT PAGE 



FIG-  
I T E M  N O  REF DES 

40- R505 
R506 
R5 07 
R5 08 
R510 
R511 
R512 
R513 
R514 
R515 
R516 
R517 
R518 
R519 
R520 
R521 
R522 
R523 
R524 
R525 
R526 
R527 
R5 28 
R529 
R530 
R531 
R532 
R533 
R534 
R535 
R5 36 
R537 
R538 
R539 
R540 
R541 
R542 
R543 
R544 
R545 
R546 
R547 
R548 
R549 
R550 
R551 
R552 
R553 
R554 
R555 
R556 
R557 
R558 
R559 
R560 
R561 
R562 
R563 
R564 
R565 
R566 
R567 
R568 

PART N O  

4702-0101-003 
4702-0101-003 
4702-0471-003 
4702-0683-003 
4702-0681-003 
4702-0222-003 
4702-0223-003 
4702-0223-003 
4702-0102-003 
4702-0473-003 
4702-0102-003 
4702-0683-003 
4702-0101-003 
4702-0101-003 
4702-0102-003 
4702-0683-003 
4753-0102-002 
4702-0470-003 
4702-0471-003 
4702-0682-003 
4702-0682-003 
4702-0102-003 
4702-0470-003 
4702-0101-003 
4702-0101-003 
4702-0683-003 
4702-0102-003 
4702-0682-003 
4702-0102-003 
4702-0102-003 
4702-0683-003 
4702-0332-003 
4702-0102-003 
4702-0102-003 
4702-01 02-003 
4702-0683-003 
4702-0331-003 
4702-0103-002 
4702-0102-003 
4702-0102-003 
4702-0332-003 
4702-0102-003 
4702-0682-003 
4702-0682-003 
4702-0470-003 
4702-0101-003 
4702-0680-003 
4702-0685-003 
4702-0122-003 
4702-0102-003 
4702-0101-003 
4702-0101-003 
4702-0331-003 
4752-0102-002 
4702-0683-003 
4702-0102-003 
4702-0101-003 
4702-0682-003 
4702-0223-003 
4702-0223-003 
4702-0222-003 
4702-0683-003 
4702-0681-003 

1 2 3 4 5 6 7  DESCRIPTION 

RESISTOR 5%, 114 W, 1 C O  OHM (RLR07ClOlJR) 
RESISTOR 5%, 114 W, 100 OHM (RLR07ClOlJR) 
RESISTOR 5%, 114 W, 470 OHM (RLR07C471JR) 
RESISTOR 5%, 114 W, 68 K (RLR07C683JR) 
RESISTOR 5%, 114 W, 680 OHM (RLR07C681JR) 
RESISTOR 5 % , 1 / 4 W , 2 . 2 K ( R L R 0 7 C 2 2 2 J R )  
RESISTOR 5%, 114 W, 22 K (RLR07C223JR) 
RESISTOR 5%, 114 W, 22 K (RLR07C223JR) 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 
RESISTOR 5%, 114 W, 47 K (RLR07C473JR) 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 
RESISTOR 5%, 114 W, 68 K (RLR07C683JR) 
RESISTOR 5%, 114 W, 100 OHM (RLR07ClOlJR) 
RESISTOR 5%, 114 W, 100 OHM (RLR07ClOlJR) 
RESISTOR 5 % , 1 / 4 W , l K ( R L R 0 7 C 1 0 2 J R )  
RESISTOR 52, 114 W, 68 K (RLR07C683JR) 
RESISTOR, VAR 1 K (62-2-1-102) 
RESISTOR 5%, 114 W, 47 OHM (RLR07C470JR) 
RESISTOR 5%, 114 W, 470 OHE (RLR07C471JR) 
RESISTOR 5%, 114 W, 6.8 K (RLR07C682JR) 
RESISTOR 5%, 114 W, 6.8 K (RLR07C682JR) 
RESISTOR 5X, 114 W, 1 K (RLR07C102JR) 
RESISTOR 5%, 114 W, 47 OHM (RLR07C470JR) 
RESISTOR 5%, 114 W, 100 OHM (RLR07ClOlJR) 
RESISTOR 5%, 114 W, 100 OHM (RLR07ClOlJR) 
RESISTOR 5%, 114 W, 68 K (RLR07C683JR) 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 
RESISTOR 5%, 114 W, 6.8 K (RLR07C682JR) 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 
RESISTOR 52, 114 W, 68 K (RLR07C683JR) 
RESISTOR 5%, 114 W, 3.3 K (RLR07C332JR) 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 
RESISTOR 5 % , 1 / 4 W , l K ( R L R O 7 C 1 0 2 J R )  
RESISTOR 5%, 114 W, 68 K (RLR07C683JR) 
RESISTOR 5 % , 1 / 4 W , 3 3 0 O H M ( R L R 0 7 C 3 3 1 J R )  
RESISTOR, VAR 10 K (62-1-103) 
RESISTOR 5%, 114 W, 1 K (RLR07C132JR) 
RESISTOR 5%, 114 W, 1 K (RLR07c102JR) 
RESISTOR 5%, 114 W, 3.3 K (RLR07C332JR) 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 
RESISTOR 5%, 114 W, 6.8 K (RLR07C682JR) 
RESISTOR 5%, 114 W, 6.8 K (RLR07C682JR) 
RESISTOR 5%, 114 W, 47 OHM (RLR07C470JR) 
RESISTOR 5%,1 /4W,100OHM(RLR07C101JR)  
RESISTOR 5%, 114 W, 68 OHM (RLR07C680JR) 
RESISTOR 5%, 114 W, 68 K (RLR07C683JR) 
RESISTOR 5 % , 1 / 4 W , 1 . 2 K ( R L R 0 7 C 1 2 2 J R )  
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 
RESISTOR 5%, 114 W, 100 OHM (RLR07ClOlJR) 
RESISTOR 5%, 114 W, 100 OHM (RLR07ClOlJR) 
RESISTOR 5%, 114 W, 330 OHM (RLR07C331JR) 
RESISTOR, VAR 1 K (62-1-1-102) 
RESISTOR 5%, 114 W, 68 K (RLR07C683JR) 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 
RESISTOR 5%, 114 W, 100 OHM (RLR07ClOlJR) 
RESISTOR 5X, 114 W ,  6.8 K (~LR07c682JR) 
RESISTOR 5%, 114 W, 22 K (RLR07C223JR) 
RESISTOR 5%, 114 W, 22 K (RLR07C223JR) 
RESISTOR 5 % , 1 / 4 W , 2 . 2 K ( R ~ ~ 0 7 ~ 2 2 3 J R )  
RESISTOR 5%, 114 W, 68 K (RLR07C683JR) 
RESISTOR 5%, 114 W, 680 OHM (~LR07c681JR) 

FSCM E F F  QTY 

81349 1 
81349 1 
81349 1 
81 349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
02111 1 
81349 1 
81349 1 
81349 1 
81  349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
02111 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
02111 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 
81349 1 

CONTINUED ON NEXT PAGE 



FIG-  
I T E M  NO REF D E S  PART NO 

40- R569 4702-0101-003 
Y501 2363-0101-000 
Y511 2363-0087-000 
Y FL501 2302-0107-030 
YFL502 2302-0107-030 
YFL503 2302-0107-030 
YFL504 2302-0107-030 
YFL505 2302-0107-030 
YFL506 2302-0107-030 
YFL507 2302-0107-030 
YFL508 2302-0107-030 
YFL509 2302-0107-030 

SEE FIG 1 

1 2 3 4 5 6 7  DESCRIPTION 

RESISTOR 5%, 1/4 W, 100 OHM (RLR07ClOlJR) 
CRYSTAL (33.000000 MHz) 
CRYSTAL (9.500000 MHz) 
FILTER, CRYSTAL (07820-001) 
FILTER, CRYSTAL (07820-001) 
FILTER, CRYSTAL (07820-001) 
FILTER, CRYSTAL (07820-001) 
FILTER, CRYSTAL (07820-001) 
FILTER, CRYSTAL (07820-001) 
FILTER, CRYSTAL (07820-001) 
FILTER, CRYSTAL (07820-001) 
FILTER, CRYSTAL (07820-001) 
WIRE, BUS 26 GA 

- 
F S C M  EFF (1TY 

81349 1 
54962 1 
54962 1 
56187 1 
56187 1 
56187 1 
56187 1 
56187 1 
56187 1 
56187 1 
56187 1 
56187 1 

A/ R 



A 2 

8 

F IGURE 7 - 4 1  ANALYZER LOG AMP ASSEMBLY 



P FIG- 
I T E M  NO REF DES PART NO 

4 1  - 7 0 0 5 - 5 1 4 2 - 7 0 0  
1 1 4 1 5 - 5 1 8 3 - 6 0 2  

3 SEE F I G  4 2  

1 2 3 4 5 6 7  DESCRIPTION 

ANALYZER LOG AMP ASSEMBLY SEE F I G  1 3  FOR NHA 
ENCLOSURE 

ATTACHI NG PARTS 
SCREW ( 4 - 4 0  X 3 / 1 6  PPHM) 
--,*--- 
ANALYZER LOG AMP PC BOARD ASSEMBLY INCL 

MTG HARDWARE 
INSULATOR, MYLAR 
COVER 

ATTACHI NG PARTS 
SCREW ( 4 - 4 0  X 3 / 1 6  PPHM) 
---*--- 
LABEL, ANALYZER LOG AMP 
LABEL, ANALYZER LOG AMP 

FSCM EFF QTY 

A REF 
1 



J802 JB03 

9 0 

% 
m 0 0 

F IGURE 7-42 ANALYZER LOG AMP PC BOARD ASSEMBLY 



C. F I G -  
ITEM NO REF DES PART NO 1 2 3 4 5 6 7  DESCRIPTION 

ANALYZER LOG AMP PC BOARD ASSEMBLY SEE 
F I G  4 1  FOR NHA 

FSCM EFF QTY 

NUT, SWAGE 4-40  (2040B)  83330  
CONNECTOR, HEADER (3428-1002)  75037 
CONNECTOR, SMB (2110-7511-000)  19505 
CONNECTOR, SMB (2110-7511-000)  19505 
CAPACITOR .O1 pF, 5 0  V (UK50-103) 71950 
CAPACITOR 2.2 pF, 1 0 0  V (RPEllOCOG2R2ClOOV) 72982 
CAPACITOR 2.2 pF, 1 0 0  V (RPEllOCOG2R2ClOOV) 72982 
CAPACITOR 2.2 pF, 1 0 0  V (RPEllOCOG2R2ClOOV) 72982 
CAPACITOR 2.2 pF, 1 0 0  V (RPEllOCOG2R2ClOOV) 72982 
CAPACITOR 2.2 pF, 1 0 0  V (RPEllOCOG2R2ClOOV) 72982 
CAPACITOR .1 pF, 5 0  V (RPA20Z5U104M50V) 72982 
CAPACITOR .1 pF, 5 0  V (RPA20Z5U104M50V) 72982 
CAPACITOR 330 pF, 1 6  V (16TT330MS) 52318 
CAPACITOR 330 PF, 1 6  V ( 1 6 l l 3 3 0 M S )  52318 
CAPACITOR .01 PF, 5 0  V (UK50-103) 71950 
CAPACITOR .O1 pF, 5 0  V (UK50-103) 71950 
CAPACITOR .O1 uF, 5 0  V (UK50-103) 71950 
CAPACITOR .01 PF, 5 0  V (UK50-103) 71950 
CAPACITOR 1000 pF, 1 0 0  V (C320C102J2G5CA) 61637 
CAPACITOR .O1 uF, 5 0  V (UK50-103) 71950 
CAPACITOR .O1 pF, 5 0  V (UK50-103) 71950 
CAPACITOR .1 uF, 5 0  V (RPA20Z5U104M50V) 72982 
CAPACITOR .O1 pF, 5 0  V (UK50-103) 71950 
CAPACITOR 33 pF, 200  V (C320C330J2G5CA) 61637 
CAPACITOR .01 uF, 5 0  V (UK50-103) 71950 
CAPACITOR .O1 pF, 5 0  V (UK50-103) 71950 
CAPACITOR 1 pF, 3 5  V (T3228105M035AS) 31433 
CAPACITOR 1000 pF , 1 0 0  V (C320C102J2G5CA) 61637 
CAPACITOR 1000 pF , 1 0 0  V (C320C102J2G5CA) 61633 
CAPACITOR .Ol  $, 5 0  V (UK50-103) 71950 
CAPACITOR 1200  pF, 1 0 0  V (C320C122J2G5CA) 61637 
CAPACITOR .01 PF, 5 0  V (UK50-103) 71950 
CAPACITOR .1 ~, 5 0  V (RPA20Z5U104M50V) 72982 
CAPACITOR 1200 pF, 1 0 0  V (C320C122JZG5CA) 61637 
CAPACITOR .O1 pF, 5 0  V (UK50-103) 71950 
CAPACITOR 1800 pF, 5 0  V (GR40-lX7R182K50V) 72982 
CAPACITOR .O1 6, 5 0  V (UK50-103) 71950 
DIODE, S-BAR (5082-2800)  54893 
DIODE, S-BAR (5082-2800)  54893 
DIODE, S-BAR (5082-2800)  54893 
DIODE, S-BAR (5082-2800)  54893 
DIODE, S-BAR (5082-2800)  54893 
DIODE, S-BAR (5082-2800)  54893 
DIODE, S-BAR (5082-2800)  54893 
DIODE, S-BAR (5082-2800)  54893 
DIODE, ZENER 5.1 V (JANlN5231B) 81349 
DIODE, ZENER 5.1 V (JANlN5231B) 81349 
INDUCTOR 39 pH, 430  pF (RWE-A9120AO) UNKOl l  
INDUCTOR 39  pH, 430  pF  (RWE-A9120AO) UNKOl l  
INDUCOTR 3 9  pH, 430  pF (RWE-A9120AO) UNKOl l  
INDUCTOR 39 pH, 430  pF (RWE-A9120AO) UNKOl l  
INDUCTOR 39  pH, 430  pF (RWE-A9120AO) UNKOl l  
INDUCTOR 39 pH, 430  pF (RWE-A9120AO) UNKOl l  
INDUCTOR 22 pH, 3.3 OHM (1025-52)  99800 
INDUCTOR 470 M, 42  OHM (1025 -84 )  99800 
INDUCTOR 470 pH, 42  OHM (1025-84)  99800 
INDUCTOR 1 5  pH, 2.8 OHM (1025-48)  99800 
INDUCTOR 1 5  2.8 OHM (1025-48)  99800 
INDUCTOR 22 pH, 3.3 OHM (1025-52)  99800 
INDUCTOR 22 !A, 3.3 OHM (1025-52)  99800 
TRANSISTOR (JAN2N2222) 81349 

A REF 

CONTINUED ON NEXT PAGE 



FIG- 
I T E M  NO REF DES 

42- 9802 
Q803 
4804 
Q805 
Q806 
R801 
R804 
R805 
R806 
R807 
R808 
R809 
R810 
R811 
R812 
R813 
R814 
R815 
R816 
R817 
R818 
R819 
R820 
R821 

PART NO 

4807-0000-002 
4708-0000-001 
4807-0000-002 
4807-0000-002 
4807-0000-001 
4702-0472-003 
4702-0470-003 
4702-0101-003 
4702-0683-003 
4702-0102-003 
4702-0471-003 
4702-0501-002 
4702-0472-003 
4702-0332-003 
4752-0202-002 
4702-0683-003 
4702-0222-003 
4702-0102-003 
4702-0820-003 
4702-0181-003 
4752-0501-002 
4702-0681-003 
4702-0470-003 
4702-0182-003" 
4702-0102-003* 
4702-0112-003* 
4702-0122-003* 
4702-0152 -003* 
4702-0222-003* 
4702-0272-003* 
4702-0332-003* 
4702-0683-003 
4702-0181-003 
4752-0501-002 
4702-0222-003 
4702-0102-003 
4702-0820-003 
4706-1472-001 
4706-2052-001 
4752-0203-002 
4752-0103-002 
4752-0501-002 
4706-4532-001 
4706-4421-001 
4702-0471-003 
4702-0181-003 
4702-0181-003 
4704-0102-010 
5604-0000-004 
3135-0000-055 
3221-0001-000 
SEE FIG 1 

1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY - 
TRANS1 STOR (JAN2N3905) 81349 1 
TRANSISTOR (JAN2N3903-18) 81349 1 
TRANS1 STOR (JAN2N3905) 81349 1 
TRANSISTOR (JAN2N3905) 81349 1 
TRANS1 STOR (JAN2N3903-18) 81349 1 
RESISTOR 5%, 114 W, 4.7 K (RLR07C472JR) 81349 1 
RESISTOR 5%, 1 / 4  W, 47 OHM (RLR07C470JR) 81349 1 
RESISTOR 5%, 1 / 4  W, 100 OHM (RLR07C101JR) 81349 1 
RESISTOR 5%, 1 / 4  W, 68 K (RLR07C683JR) 81349 1 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 
RESISTOR 5%, 1 / 4  W, 470 OHM (RLR07C471JR) 81349 1 
RESISTOR, VAR 500 OHM (62-1-1-501) 02111 1 
RESISTOR 5%, 1 / 4  W, 4.7 K (RLR07C472JR) 81349 1 
RESISTOR 5%, 1 / 4  W, 3.3 K (RLR07C332JR) 81349 1 
RESISTOR,VAR 2 K ( 6 2 - 1 - 1 - 2 0 2 )  02111 1 
RESISTOR 5%, 114 W, 68 K (RLR07C683JR) 81349 1 
RESISTOR 5%, 114 W, 2.2 K (RLR07C222JR) 81349 1 
RESISTOR 5%, 1 / 4  W, 1 K (RLR07C102JR) 81349 1 
RESISTOR 5%, 114 W, 82 OHM (RLR07C820JR) 81349 1 
RESISTOR 5%, 114 W, 180 OHM (RLR07C181JR) 81349 1 
RESISTOR, VAR 500 OHM (62-1-1-501) 02111 1 
RESISTOR 5%, 114 W, 680 OHM (RLR07C681JR) 81349 1 
RESISTOR 5%, 114 W, 47 OHM (RLR07C470JR) 81349 1 
RESISTOR 5%, 114 W, 1.8 K (RLR07C182JR) 81349 1 
RESISTOR 5%, 1 / 4  W, 1 K (RLR07C102JR) 81349 A/R 
RESISTOR 5%, 114 W, 1.1 K (RLR07C112JR) 81349 A/R 
RESISTOR 5%, 114 W, 1.2 K (RLR07C122JR) 81349 AIR 
RESISTOR 5%, 114 W, 1.5 K (RLR07C152JR) 81349 AIR 
RESISTOR 5%, 114 W, 2.2 K (RLR07C222JR) 81349 AIR 
RESISTOR 5%, 114 W, 2.7 K (RLR07C272JR) 81349 A/ R 
RESISTOR 5%, 114 W, 3.3 K (RLR07C332JR) 81349 A/ R - 
RESISTOR 5%, 114 W, 68 K (RLR07C683JR) 81349 1 
RESISTOR 5%, 114 W, 180 OHM (RLR07C181JR) 81349 1 
RESISTOR, VAR 500 OHM (62-1-1-501) 02111 1 
RESISTOR 5%, 114 W, 2.2 K (RLR07C222JR) 81349 1 
RESISTOR 5%, 114 W, 1 K (RLR07C102JR) 81349 1 
RESISTOR 5%, 114 W, 82 OHM (RLR07C820JR) 81349 1 
RESISTOR 1%, 114 W, 14.70 K (RLR07C1472FR) 81349 1 
RESISTOR 1%, 1 / 4  W, 20.50 K (RLR07C2052FR) 81349 1 
RESISTOR, VAR 20 K (62-1-1-203) 02111 1 
RESISTOR, VAR 10 K (62-1-1-103) 02111 1 
RESISTOR, VAR 500 OHM (62-1-1-501) 02111 1 
RESISTOR 1%, 114 W, 45.30 K (RLR07C4532FR) 81349 1 
RESISTOR 1%, 114 W, 4.42 K (RLR07C4421FR) 81349 1 
RESISTOR 5%, 114 W, 470 OHM (RLR07C471JR) 81349 1 
RESISTOR 5%, 1 / 4  W, 180 OHM (RLR07C181JR) 81349 1 
RESISTOR 5%, 114 W, 180 OHM (RLR07C181JR) 81349 1 
THERMISTOR (TM1/4102K) 12969 1 
TRANSFORMER (T9-1) 15542 1 
IC, LOG AMP (TL441) 01295 1 
I C ,  DUAL J-FET OP AMP (LF353N) 27014 1 
WIRE,  US 26 GA 27014 AIR 

NOTE: * SELECTED AT TEST (SAT) 
NOMINAL RANGE = 1.8 K 
SELECT RANGE = 1 K THRU 3.3 K 



r - 

FIGURE 7-43 HIGH-LOW PASS FILTER ASSEMBLY 

FIG- 
ITEM NO REF DES PART NO 

FL601 5801-0000-012 
1 1414-5055-900 
2 2800-7600-181 
3 3107-5056-100 
4 SEE FIG 44 
5 3107-5056-000 
6 1408-5055-800 

1 2 3 4 5 6 7  DESCRIPTION 

HIGH-LOW PASS FILTER ASSEMBLY SEE 
FIG 13  FOR NHA 

FILTER, FEEDTHRU 1500 pF (1251-001)  
COV E R 
SPACER 
INSULATOR, UPPER 
HIGH-LOW PASS FILTER P C  BOARD ASSEMBLY 
INSULATOR, LOWER 
BASE 

FSCM EFF OTY 

REF 



F IGURE 7-44 HIGH-LOW PASS F I L T E R  PC BOARD ASSEMBLY 
J 



FIG- * I T E M  NO REF DES PART NO 

7 0 1 0 - 5 0 3 0 - 7 0 0  

1 2 3 4 5 6 7  DESCRIPTION 

HIGH-LOW PASS F ILTER PC BOARD ASSEMBLY SEE 
F I G  4 3  FOR NHA 

CONNECTOR, SMB ( 5 1 - 0 4 3 - 0 0 0 0 - 9 1 )  
CONNECTOR, SMB ( 5 1 - 0 4 3 - 0 0 0 0 - 9 1 )  
CAPACITOR 2 7  pF, 2 0 0  V (C320C27052G5CA) 
CAPACITOR 2 2 0  pF, 2 0 0  V ( 2 ~ 2 2 1 K C N )  
CAPACITOR 2 2 0  pF, 2 0 0  V (2D221KCN) 
CAPACITOR 27  pF,  2 0 0  V (C320C270J2G5CA) 
CAPACITOR 1 8 0 0  pF,  5 0  V ( G R 4 0 - l X 7 R 1 8 2 ~ 5 0 V )  
DIODE, P I N  ( ~ A 4 7 0 4 7 )  
DIODE, P I N  (MA47047)  
DIODE, P I N  (MA47047)  
DIODE, P I N  (MA47047)  
DIODE, P I N  ( ~ A 4 7 0 4 7 )  
DIODE, P I N  (MA47047)  
DIODE, P I N  (MA47047)  
DIODE, P I N  (MA47047)  
INDUCTOR 2 2  p H ,  3.3 OHM ( 1 0 2 5 - 5 2 )  
INDUCTOR 1 p H  ( 1 0 2 5 - 2 0 )  
INDUCTOR 1 p H  ( 1 0 2 5 - 2 0 )  
INDUCTOR 1 p H  ( 1 0 2 5 - 2 0 )  
INDUCTOR 1 p H  ( 1 0 2 5 - 2 0 )  
INDUCTOR 1 p H  ( 1 0 2 5 - 2 0 )  
INDUCTOR 1 p H  ( 1 0 2 5 - 2 0 )  
RESISTOR 5%, 1 1 4  W, 1 K (RLR07C102JR) 

FSCM EFF O T Y  

REF 



D E T A I L  A 



r. FIG- 
I T E M  NO REF DES PART NO 1 2 3 4 5 6 7  DESCRIPTION 

MIXER NULL ASSEMBLY SEE F I G  1 3  FOR NHA 
ENCLOSURE 
MIXER NULL PC BOARD ASSEMBLY 

ATTACHING PARTS 
SPACER ---*--- 

CONNECTOR, SMB ( 5 1 - 0 4 3 - 0 0 0 0 - 9 1 )  
CONNECTOR, SMB ( 5 1 - 0 4 3 - 0 0 0 0 - 9 1 )  
CONNECTOR, SMB ( 5 1 - 0 4 3 - 0 0 0 0 - 9 1 )  
RESISTOR 5%, 1 1 8  W, 1 8 0  OHM (RLR05C181JR) 
RESISTOR, VAR 5 0 0  OHM ( 6 2 - 1 - 1 - 5 0 1 )  
RESISTOR, VAR 5 0 0  OHM ( 6 2 - 1 - 1 - 5 0 1 )  
RESISTOR 5%, 1 1 8  W, 5 6  OHM (RLR05C560JR) 

ENCLOSURE 

FSCM EFF Q T Y  
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F I G U R E  7-46 I F  ASSEMBLY 



)" 
FIG-  
I T E M  NO REF DES PART NO 1 2 3 4 5 6 7  DESCRIPTION 

I F  ASSEMBLY SEE F I G  1 3  FOR NHA 
COVER, I F  BLOCK 

ATTACH1 NG PARTS 
SCREW ( 4 - 4 0  X 3 / 1 6  PFHM) ---*--- 
CONNECTOR, SMA ( 9 4 2 2 - 9 1 1 3 - 0 0 0 )  
CONNECTOR, SMA ( 9 4 2 2 - 9 1 1 3 - 0 0 0 )  
CONNECTOR, SMB ( 2 0 1 9 - 7 5 1 1 - 0 0 0 )  
CONNECTOR, SMB ( 2 0 1 9 - 7 5 1 1 - 0 0 0 )  
CONNECTOR, SMB ( 2 0 1 9 - 7 5 1 1 - 0 0 0 )  
CONNECTOR, SMB ( 2 0 1 9 - 7 5 1 1 - 0 0 0 )  
CONNECTOR, SMB ( 2 0 1 9 - 7 5 1 1 - 0 0 0 )  
CONNECTOR, SMB ( 2 0 1 9 - 7 5 1 1 - 0 0 0 )  
CONNECTOR, SMB ( 2 0 1 9 - 7 5 1 1 - 0 0 0 )  
CONNECTOR, SMB ( 2 0 1 9 - 7 5 1 1 - 0 0 0 )  
CAPACITOR 4 7  p F ,  2 0 0  V ( C 3 2 0 C 4 7 0 3 2 G 5 C A )  
CAPACITOR 4 7  p F ,  2 0 0  V ( C 3 2 O C 4 7 0 5 2 G 5 C A )  
F I L T E R ,  FEEDTHRU 1 5 0 0  p F  ( 1 2 5 0 - 0 0 3 )  
F I L T E R ,  FEEDTHRU 1 5 0 0  p F  ( 1 2 5 0 - 0 0 3 )  
F I L T E R ,  FEEDTHRU 1 5 0 0  p F  ( 1 2 5 0 - 0 0 3 )  
LUG, GND 4 - 4 0  ( 1 4 8 8 - 4 )  

A T T A C H I N G  PARTS 
SCREW ( 4 - 4 0  X 1/8 PPHM) 
---*--- 
INDUCTOR .1 pH, .08 OHM ( 1 0 2 5 - 9 4 )  
MIXER,  F L T P K  7 0 0  - 1 5 0 0  MHz ( M 4 3 T 1 )  
MIXER,  F L T P K  1.0 - 2.0  GHz ( M 6 3 T )  

A T T A C H I N G  PARTS 
SCREW ( 4 - 4 0  X 1 / 8  PPHM) ---*--- 
RESISTOR 5%, 1/8 W, 4 7 0  OHM ( R L R 0 5 C 4 7 1 J R )  
RESISTOR 5%, 1 1 4  W, 5 .6  OHM ( R L R 0 7 C 5 6 9 J R )  
RESISTOR 5%, 1/8 W, 2 2 0  OHM ( R L R 0 5 C 2 2 1 J R )  
I F  VOLTAGE PROTECT PC BOARD ASSEMBLY 

A T T A C H I N G  PARTS 
SCREW ( 4 - 4 0  X 1/8 PPHM) 
SCREW ( 4 - 4 0  X 9 / 1 6  PPHM) ---*--- 
I F  AMP PC BOARD ASSEMBLY 

A T T A C H I N G  PARTS 
SCREW ( 4 - 4 0  X 3 / 1 6  PPHM) ---*--- 

FSCM EFF QTY 

R E F  

4 7 0 1 - 0 4 7 1 - 0 0 3  
4 7 0 2 - 0 5 6 9 - 0 0 3  
4 7 0 1 - 0 2 2 1 - 0 0 3  
SEE F I G  4 7  

SEE F I G  4 8  

SEE F I G  5 0  I F  M I X E R  PC BOARD ASSEMBLY 
A T T A C H I N G  PARTS 

---*--- 
1 4 1 4 - 5 1 5 2 - 3 0 0  COVER, LOW PASS F I L T E R  

A T T A C H I N G  PARTS 
2 8 0 3 - 0 1 8 8 - 0 0 3  SCREW ( 4 - 4 0  X 3 / 1 6  PFHM) 

---*--- 
1000 MHz LOW PASS F I L T E R  

ATTACHING PARTS 
SCREW ( 2 - 5 6  X 1 / 8  PPHM) ---*--- 
ENCLOSURE, I F  BLOCK 
ENCLOSURE, F I L T E R  BLOCK 

A T T A C H I N G  PARTS 
SCREW ( 4 - 4 0  X 3 / 1 6  PFHM) 
SCREW ( 4 - 4 0  X 5 / 8  PPHM) ---*--- 
EYELET ( G S - 3 - 3 )  
EYELET ( G S - 4 - 7 )  
CABLE, COAX F L E X  ( R G 1 7 8 B / U )  

CONTINUED ON NEXT PAGE 



FIG- 
I T E M  NO REF DES PART NO 

SEE F I G  4 9  

P 2 2 3 0  2 1 1 5 - 9 0 0 2 - 0 0 5  
2 1 1 4 - 9 0 0 2 - 0 0 1  
SEE F I G  1 
SEE F I G  1 
SEE F I G  1 
SEE F I G  1 
SEE F I G  1 
SEE F I G  1 

1 2 3 4 5 6 7  DESCRIPTION 

E Y E L E T  ( G S - 5 - 7 )  
SCREW ( 8 - 3 2  X 1 1 8  SHS) 
SCREW ( 4 - 4 0  X 1 1 4  SHS) 
SLUG, T U N I N G  
SCREW, NYLON ( 4 - 4 0  x 3 1 8  SPHM) 
COVER, 1 3 0 0  MHz AMP 

A T T A C H I N G  PARTS 
SCREW ( 4 - 4 0  x 3 / 1 6  PPHM) ---*--- 
1 3 0 0  MHz AMP PC BOARD ASSEMBLY 

A T T A C H I N G  PARTS 
SCREW ( 4 - 4 0  X 3 / 1 6  PPHM) ---*--- 
CONNECTOR, LOCKING (SMP-05V-B)  
CONTACT, CONN 2 0 - 2 6  GA ( S H F - 0 0 1 T - 0 . 8 S S )  
WIRE, 7 s  2 6  GA 
WIRE, BUS 2 4  GA 
T U B I N G ,  T F L  2 4  GAY NAT 
WIRE, BUS 1 6  GA 
TUBING,  T F L  1 6  G A Y  NAT 
WIRE, BUS 2 2  GA 

FSCM EFF QTY 
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F I G U R E  7 - 4 7  I F  VOLTAGE PROTECT PC BOARD ASSEMBLY 

FIG- 
I T E M  NO REF DES PART NO 

4 7 -  7 0 1 0 - 5 1 3 3 - 7 0 0  

1 2 3 4 5 6 7  DESCRIPTION 

I F  VOLTAGE PROTECT PC BOARD ASSEMBLY SEE 
F I G  4 6  FOR NHA 

CAPACITOR .1 pF,  5 0  V (RPA20Z5U104M50V)  
CAPACITOR .1 uF ,  5 0  V (RPA20Z5U104M50V)  
CAPACITOR .1 vF, 5 0  V (RPA20Z5U104M50V)  
CAPACITOR .1 uF, 5 0  V (RPA20Z5U104M50V)  
DIODE, P I N  (MA47047 )  
DIODE, P I N  ( M A 4 7 0 4 7 )  
DIODE, P I N  ( M A 4 7 0 4 7 )  
DIODE, P I N  ( M A 4 7 0 4 7 )  
DIODE, P I N  ( M A 4 7 0 4 7 )  
DIODE, P I N  (MA47047 )  
DIODE, S IGNAL  ( J A N l N 4 1 4 8 )  
RELAY, DPDT 1 2  VDC, 1 A (C5W12)  
INDUCTOR 1 mH, 7 2  OHM ( 1 0 2 5 - 9 2 )  
INDUCTOR 1 mH, 7 2  OHM ( 1 0 2 5 - 9 2 )  
TRANS1 STOR (HXTR3101 )  
RESISTOR 5%, 1 1 4  W, 2 2  K (RLR07C223JR)  
RESISTOR 5%, 118 W, 1 K ( R L R 0 5 C 1 0 2 J R )  
RESISTOR 5%, 118 W, 1 K ( R L R 0 5 C 1 0 2 J R )  
RESISTOR 5%, 118 W, 3 3 0  OHM (RLR05C331JR)  
RESISTOR 5%, 118 W, 5 6  OHM (RLR05C560JR)  
RESISTOR 5%,1 /8W,150OHM(RLRO5C151JR)  
RESISTOR 5%, 1 1 8  W, 2 2  K (RLR05C223JR)  

FSCM EFF QTY 

REF 



FIG-  
I T E M  NO REF DES 

cg- 
1 

C2202 
C2203 
C2204 
C2205 
C2206 
C2207 
C2208 
C2209 
C2210 
C2211 
C2212 
C2213 
C2214 
FL2201 
FL2202 
FL2203 
42201 
Q2202 
92203 
Q2204 
R2201 
R2202 
R2203 
R2204 
R2205 
R2206 
R2207 
R2208 
R2209 
R2210 
R2211 

B 

FIGURE 7-48 I F  AMP PC BOARD ASSEMBLY 

P A R T  N O  

7010-5131-900 
6042-0000-005 
1506-0150-017 
1506-0010-017 
1506-0150-017 
1506-0159-017 
1506-0220-017 
1506-0100-017 
1506-0221-017 
1506-0221-017 
1506-0103-017 
1506-0103-017 
1506-0221-017 
1506-0221-017 
1506-0050-017 
1800-7624-900 
1800-7624-900 
1800-7624-900 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4701-0680-003 
4701-0683-003 
4701-0221-003 
4701-0102-003 
4701-0473-003 
4701-0102-003 
4701-0102-003 
4701-0683-003 
4701-0102-003 
4701-0221-003 
4701-0683-003 
SEE F IG  1 

- 

1 2 3 4 5 6 7  DESCRIPTION FSCM EFF 

I F  AMP PC BOARD ASSEMBLY SEE F IG  46 FOR NHA 
CABLE ASSY, COAX FLEX (RG178BlU) UNK021 
CAPACITOR 15 pF, 200 V (C320C150J2G5CA) 61637 
CAPACITOR 1 p ~ ,  100 v ( R P E ~ ~ O C D G ~ R O C ~ O O V )  72982 
CAPACITOR 15 pF, 200 V (C320C150J2G5CA) 61637 
CAPACITOR 1.5 pF, 200 V (C312C159D2G5CA) 61637 
CAPACITOR 22 pF, 200 V (C320C220J2G5CA) 61637 
CAPACITOR 10 pF, 200 V (C320ClOOJ2G5CA) 61637 
CAPACITOR 220 pF, 200 V (C320C221J2G5CA) 61637 
CAPACITOR 220 pF, 200 V (C320C221J2G5CA) 61637 
CAPACITOR . O l  uF ,  100 V (C052K103KlX5CA) 61637 
CAPACITOR . O l  uF,  100 V (C052K103KlX5CA) 61637 
CAPACITOR 220 pF, 200 V (C320C221J2G5CA) 61637 
CAPACITOR 220 pF, 200 V (C320C221J2G5CA) 61637 
CAPACITOR 5.5 pF, 100 V (RPEllOCOG5R5ClOOV) 72982 
INDUCTOR, VAR .1 pH, 15 pF (KEC-K2483HU) UNKOll 
INDUCTOR, VAR .1 uH, 15 pF (KEC-K2483HU) UNKOll 
INDUCTOR, VAR .1 pH, 15 pF (KEC-K2483HU) UNKOll 
TRANSISTOR (66382)  UNK009 
TRANSISTOR (66382)  LINK009 
TRANSISTOR (66382)  UNK009 
TRANSISTOR (66382) UNK009 
RESISTOR 5%, 118 W, 68 OHM (RLR05C680JR) 81349 
RESISTOR 5%, 118 W, 68 K (RLR05C683JR) 81349 
RESISTOR 5%, 118 W, 220 OHM (RLR05C221JR) 81349 
RESISTOR 5%, 118 W, 1 K (RLR05C102JR) 81349 
RESISTOR 5%, 118 W, 47 K (RLR05C473JR) 81349 
RESISTOR 5%, 118 W, 1 K (RLR05C102JR) 81349 
RESISTOR 5%, 118 W, 1 K (RLR05C102JR) 81349 
RESISTOR 5%, 118 W, 68 K (RLR05C683JR) 81349 
RESISTOR 5%, 118 W, 1 K (RLR05C102JR) 81349 
RESISTOR 5%, 118 W, 220 OHM (RLR05C221JR) 81349 
RESISTOR 5%, 118 W, 68 K (RLR05C683JR) 81349 
WIRE, BUS 22 GA 

REF 
1 
1 
1 
1 
1 
1 
1 
1 
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FIGURE 7-49 1300 MHz AMP PC BOARD ASSEMBLY 

FIG- 
I T E M  NO REF DES PART NO 

1506-0050-017 
1506-0101-017 
1506-0050-017 
1506-0103-017 
1506-0030-017 
1506-0101-017 
1506-0050-017 
1506-0101-017 
1506-0103-017 
1506-0030-017 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
5010-0203-100 
5010-0203-100 
5010-0203-100 
4701-0472-003 
4701-0683-003 
4702-0271-003 
4701-0683-003 
4702-0271-003 
4701-0472-003 
4702-0271-003 
4701-0683-003 
4701-0472-003 
4701-0222-003 
SEE FIG 1 
SEE FIG 1 

1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY 

1300 MHz AMP PC BD ASSEMBLY SEE REF 
FIG 46 FOR NHA 

CAPACITOR 5.5 pF, 100 V ( R P E ~ ~ O C O G ~ R ~ C ~ O O V )  72982 1 
CAPACITOR 100 pF, 200 V (C320C101J2G5CA) 61637 1 
CAPACITOR 5.5 pF, 100 V (RPEllOCG5R5ClOOV) 72982 1 
CAPACITOR . O l  uF, 100 V (C052K103KlX5CA) 61637 1 
CAPACITOR 3 pF, 100 V (RPllOCOG3R3ClOOV) 72982 1 
CAPACITOR 100 pF, 200 V (C32OClOlJ2G5CA) 61637 1 
CAPACITOR 5.5 pF, 100 V (RPEllOCOG5R5ClOOV) 72982 1 
CAPACITOR 100 pF, 200 v (C320ClOlJ2G5CA) 61637 1 
CAPAC ITOR . O l  pF,  100 V (C052K103~1X5CA) 61637 1 
CAPACITOR 3 pF, 100 V (REPlllOCOG3R3ClOOV) 72982 1 
DIODE, PIN (MA47047) 96341 1 
DIODE, PIN (MA47047) 96341 1 
DIODE, PIN (MA47047) 96341 1 
DIODE, PIN (MA47047) 96341 1 
DIODE, PIN (MA47047) 96341 1 
TRANSISTOR (~XTR3101)  54893 1 
TRANSISTOR (HXTR3101) 54893 1 
TRANSISTOR (HXTR3101) 54893 1 
RESISTOR 5%, 118 W, 4.7 K (RLR05C472JR) 81349 1 
RESISTOR 5%, 118 W, 68 K (RLR05C683JR) 81349 1 
RESISTOR 5%, 114 W, 270 OHM (RLR07C271JR) 81349 1 
RESISTOR 5%, 118 W, 68 K (RLR05C683JR) 81349 1 
RESISTOR 5%, 114 W, 270 OHM (RLR07C271JR) 81349 1 
RESISTOR 5%, 118 W, 4.7 K (RLR05C472JR) 81349 1 
RESISTOR 5%, 114 W, 270 OHM (RLR07C271JR) 81349 1 
RESISTOR 5%, 118 W, 68 K (RLR05C683JR) 81349 1 
RESISTOR 5%, 118 W, 4.7 K (RLR05C472JR) 81349 1 
RESISTOR 5%, 118 W, 2.2 K (RLR05c222~R) 81349 1 
TUBING, TFL 26 GA, NAT AIR 
WIRE, BUS 22 GA A/ R 



MXR l 
7 ~ E '  ' 

J \ ,eE2 0 , 1 

FIG- 
I T E M  NO REF DES PART NO 

7010-5232-300 
1506-0220-017 
1506-0159-017 
1506-0150-017 
1506-0010-017 
1800-7624-900 
1800-7624-900 
5250-0100-100 
SEE FIG 1 

1 2 3 4 5 6 7  DESCRIPTION 

I F  MIXER PC BOARD ASSEMBLY SEE FIG 46 FOR NHA 
CAPACITOR 22 pF, 200 V (C320C220J2G5CA) 
CAPACITOR 1.5 pF, 200 V (C312C159DZG5CA) 
CAPACITOR 15 pF, 200 V (C320C150J2G5CA) 
CAPACITOR 1 p ~ ,  l o o  v ( R P E ~ ~ O C O G ~ R O C ~ O O V )  
INDUCTOR, VAR .1 pH, 15 pF (KEC-K2483HU) 
INDUCTOR, VAR .1 pH, 15 pF (KEC-K2483HU) 
MIXER, FLTPK 1 - 500 MHz (SBL-1-18) 
WIRE, BUS 22 GA 

FSCM EFF I l T Y  

REF 
61637 1 
61637 1 
61637 1 
72982 1 

UNKOll 1 
UNKOll 1 

15542 1 
AIR 



p FIG- 
I T E M  NO 

5 1  - 
1 

1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY REF DES PART NO 

7 0 0 5 - 5 5 4 0 - 3 0 0  
SEE F I G  5 2  

REAR PANEL ASSEMBLY SEE F I G  1 3  FOR NHA 
L I N E  SUPPLY PC BOARD ASSEMBLY 

ATTACHING PARTS 
SCREW ( 6 - 3 2  X 3 / 4  PPHM) 
NUT ( 6 - 3 2 )  
WASHER, LOCK ( # 6  I N T  TOOTH LOCKWSH)  
SCREW ( 6 - 3 2  X 1 / 2  PPHM) 
BAR, MTG ---*--- 
COVER, L I N E  SUPPLY 

ATTACHING PARTS 
SCREW ( 4 - 4 0  X 1 / 4  PPHM) ---*--- 
TRANSISTOR ( J A N 2 N 6 1 0 1 )  

ATTACH I N G  PARTS 
SCREW ( 4 - 4 0  X 3 / 8  SPHM) 
NUT ( 4 - 4 0 )  
WASHER, LOCK ( # 4  I N T  TOOTH LOCKWASH) 
INSULATOR ( D F 1 0 3 B )  
---*--- 
WIRE HARNESS ASSY, REAR PANEL 

CONNECTCR, WAFER ( 2 2 - 0 1 - 2 1 0 1 )  
CONTACT, CONN 2 2 - 3 0  GA ( 0 8 - 5 6 - 0 1 1 0 )  
KEY, P O L A R I Z I N G  CONN ( 1 5 - 0 4 - 9 2 0 9 )  
CONNECTOR, WAFER ( 2 2 - 0 1 - 2 1 0 1 )  
WIRE, 7 s  2 0  GA 
WIRE, 7 s  2 2  GA 
TY-RAP 4 "  
TUB ING 5 / 1 6  CLR 

OUTPUT AMP ASSEMBLY 
ATTACHING PARTS 

SCREW ( 6 - 3 2  X 7 / 1 6  PPHM) 
WASHER, LOCK ( # 6  I N T  TOOTH LOCKWASH) ---*--- 
POWER SUPPLY ASSEMBLY 
POWER SUPPLY ASSEMBLY 

ATTACHING PARTS 
SCREW ( 6 - 3 2  X 7 / 1 6  PPHM) 
WASHER, LOCK ( # 6  I N T  TOOTH LOCKWASH) ---*--- 
CABLE ASSY, R S - 2 3 2  

ATTACHING PARTS 
SCREW, SPECIAL  4 - 4 0  ( 7 6 - 0 0 1 3 - 1 )  
WASHER, LOCK ( # 4  I N T  TOOTH LOCKWASH) ---*--- 
FOOT, RUBBER (#18W)  

ATTACHING PARTS 
SCREW ( 8 - 3 2  X 1 1 / 4  PPHM) 
SPACER 
---*--- 
CONNECTOR, BNC ( 5 5 2 6 - 2 5 0 1 - 0 0 1 )  

ATTACH I NG PARTS 
SCREW ( 6 - 3 2  X 1 / 8  SHS) ---*--- 
CONNECTOR, AC POWER ( E A C - 3 0 1 )  

ATTACH I NG PARTS 
SCREW ( 6 - 3 2  X 5 / 1 6  PPHM) ---*--- 

REF 
1 

7 0 0 5 - 5 1 4 0 - 3 0 1  
P I 6 0 1  2 1 1 5 - 0 0 0 0 - 0 1 3  

2 1 1 4 - 0 0 0 0 - 0 2 3  
2 1 2 7 - 9 9 0 0 - 1 0 0  

P I 7 0 1  2 1 1 5 - 0 0 0 0 - 0 1 3  
SEE F I G  1 
SEE F I G  1 
SEE F I G  1 
SEE F I G  1 
SEE F I G  5 3  

SEE F I G  5 5  
SEE F I G  5 5 A  

CONTINUED ON NEXT PAGE 



FIG- 
ITEM NO REF DES PART NO 1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY .4r 

51-  5 4 6 0 1  2 2 0 0 - 9 9 0 0 - 1 0 0  CONNECTOR, EXT DC POWER ( 7 1 2 A )  I N C  MTG 8 2 3 8 9  1 
HARDWARE 

C 4 6 0 1  1 5 0 6 - 0 1 0 3 - 0 1 7  CAPACITOR . O l  $, 100 V (C052K103K lX5CA)  61 6 3  7 1 
3 0  2 8 5 0 - 0 0 0 0 - 0 2 6  LUG, GND #6  ( 1 4 1 3 - 6 )  8 3 3 3 0  2 

ATTACHING PARTS 
3 1 2 8 0 4 - 0 2 5 0 - 0 0 6  SCREW ( 6 - 3 2  X 1 / 4  PPHM) UNK015 1 ---*--- 
3 2 5 4 0 0 - 5 1 8 0 - 9 0 1  HEATSINK 1 

SEE F I G  1 TUBING, HS 3 / 1 6  BLK A/R 
3 3  SEE F I G  1 2  DECAL, CAUTION 1 

A---FM/AM-1200A, SN 1 2 5 0  THRU SN 1 4 4 9  
FM/AM-1200S, SN 3 3 0 0  THRU SN 4 4 9 1  

0---FM/AM-1200A, SN 1 4 5 0  & ON 
FM/AM-1200S, SN 4 4 9 2  & ON 



22 

3 1 

F IGURE 7 - 5 1  REAR PANEL ASSEMBLY 



FIGURE 7-52 L I N E  SUPPLY PC BOARD ASSEMBLY 

J 



FIG- 
CL ITEM NO REF DES PART NO 

2805-1750-006 
2800-7636-501 
2840-0000-002 
2850-0000-005 
1400-5155-502 
1400-5155-501 
5105-0002-000 

F1701 5106-0000-003 
5105-0005-000 

51701 2115-0000-057 
51702 2115-0000-007 

2114-0000-020 
P1703 2115-0001-003 

2114-0000-022 
BR1701 4823-0000-001 
C1701 1580-3322-210 
C1702 1580-3322-210 

3107-5156-605 
R1701 4707-0250-002 
S1701 5135-2026-100 

2100-0000-100 
SEE FIG 1 
SEE FIG 1 
SEE FIG 1 
SEE FIG 1 

1 2 3 4 5 6 7  DESCRIPTION 

LINE SUPPLY PC BOARD ASSEMBLY SEE 
FIG 51 FOR NHA 

TRANSFORMER, SHIELDED (6700085) 
ATTACH1 NG PARTS 

SCREW (8-32 X 114 PPHM) 
WASHER, LOCK (#8 INT TOOTH LOCKWASH) ---*--- 

SCREW (8-32 X 1 314 PPHM) 
NUT, SPECIAL 8-32 
WASHER, LOCK ( # 8  INT TOOTH LOCKWASH) 
NUT (8-32) 
BRACKET 
BRACKET 

COVER, FUSE (840836) 
FUSE, SLO BLO 1 A, 250 V (MDL-1 FUSE) 
HOLDER, FUSE (926) 
CONNECTOR, WAFER (22-11-2101) 
CONNECTOR, POLARIZED (03-09-1022) 
CONTACT, CONN 14-20 GA (02-09-1103) 
CONNECTOR, WAFER (22-01 -2031) 
CONTACT, CONN 22-30 GA (08-55-0101) 
RECTIFIER, BRIDGE 100 V, 10 A (PK-10) 
CAPACITOR 3300 pF, 35 V (35TT3300MS) 
CAPACITOR 3300 N, 35 V (35TT3300MS) 
INSULATOR, MYLAR 
RESISTOR 5%, 3 W, 25 OHM (43525R) 
SWITCH, SLIDE (EPS2-PC1) 
NUT, SWAGE 4-40 (2040B) 
WIRE, 7s 18 GA 
WIRE, 7s 20 GA 
WIRE, 7s 22 GA 
TY -RAP 5.5" 

FSCM EFF QTY 

REF 

33497 1 

UNK015 2 
UNK016 2 

UNK015 4 
2 

UNK016 4 
UNK016 2 

2 
2 

06915 1 
71400 1 
79963 2 
27264 1 
27264 1 
27264 2 
27264 1 
27264 3 

UNK013 1 
52318 1 
52318 1 

1 
44655 1 
82389 1 
83330 2 

AIR 
AIR 
AIR 
AIR 
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FIGURE 7-53 OUTPUT AMP ASSEMBLY 
J 



FIG-  
ITEM NO REF DES PART NO 1 2 3 4 5 6 7  DESCRIPTION F S C M  EFF O T Y  

OUTPUT AMP ASSEMBLY SEE F I G  5 1  FOR NHA 
COVER 

ATTACHING PARTS 
SCREW ( 4 - 4 0  x 1 1 4  PFHM) ---*--- 
CAPACITOR 2 2 0  pF, 2 0 0  V ( C ~ 0 8 0 5 ~ P 0 2 2 0 K 1 0 0 V S B )  
CAPACITOR, VAR 1 .O-4.5 p F  ( 9 4 1 0 - 0 )  
DIODE, S-BAR (MA4E282 )  
INDUCTOR 100 d, 8 OHM ( 1 0 2 5 - 6 8 )  
RESISTOR 5%, 1 1 4  W, 100 OHM ( R L R 0 7 C l O l J R )  
RESISTOR 5%, 1 1 4  W, 1 0 0  OHM (RLR07C101JR)  
RESISTOR 5%, 1 W, 3 9  OHM ( R L R 3 2 C 3 9 0 J R )  
RESISTOR 5%, 1 1 4  W, 3 3 0  OHM ( R L R 0 7 C 3 3 1 J R )  
RESISTOR 5%, 1 1 4  W, 100 OHM ( R L R 0 7 C l O l J R )  
RESISTOR 5%, 1 1 4  W, 6 8  OHM (RLR07C680JR)  
RESISTOR 5%, 1 1 4  W, 4 7  OHM ( R L R 0 7 C 4 7 0 J R )  
RESISTOR 5%, 1 1 4  W, 6 8  OHM ( R L R 0 7 C 6 8 0 J R )  
RESISTOR 5%, 1 1 4  W, 4 7  OHM (RLR07C470JR)  
RESISTOR 5%, 1 1 4  W, 6 8  OHM (RLR07C680JR)  
RESISTOR 5%, 1 1 4  W, 4 7  OHM (RLR07C470JR)  
RESISTOR 5%, 1 1 4  W, 6 8  OHM (RLR07C680JR)  
RESISTOR 5%, 1 1 4  w, 6 8  OHM ( R L R 0 7 C 6 8 0 J R )  
RESISTOR 5%, 1 1 4  W, 6 8  OHM (RLR07C680JR)  
RESISTOR 5%, 1 1 4  W, 4 7 0  OHM (RLR07C471JR)  
RESISTOR 5%, 1 1 4  W, 4 7 0  OHM (RLR07C471JR)  
RESISTOR 5%, 1 1 4  W, 8 2  OHM ( R L R 0 7 C 8 2 0 J R )  
RESISTOR, NETWORK 5 0  OHM ( C R 1 0 6 0 )  
SCREW ( 4 - 4 0  X 3 / 1 6  PPHM) 
SHIM, BRASS 
F I L T E R ,  FEEDTHRU 1 5 0 0  p F  ( 1 2 5 0 - 0 0 3 )  
CONNECTOR, SMA ( 5 0 - 6 4 5 - 0 0 0 0 - 8 9 )  
CONNECTOR, SMA ( 5 0 - 6 4 5 - 0 0 0 0 - 8 9 )  
CONNECTOR, SMA ( 5 0 - 6 4 5 - 0 0 0 0 - 8 9 )  
WASHER ( . 3 8 0  0 A L )  
COVER 

ATTACHI  NG PARTS 
SCREW ( 4 - 4 0  X 1 1 4  PFHM) ---*--- 
OUTPUT AMP PC BOARD ASSEMBLY. 

ATTACHI  NG PARTS 
SCREW ( 4 - 4 0  X 3 / 1 6  PPHM) ---*--- 
RELAY, DPDT 1 2  VDC, 1 A (CSW12) 

ATTACHI  NG PARTS 
SCREW ( 4 - 4 0  X 118 PPHM) ---*--- 
CONNECTOR, SMA ( 5 0 - 6 4 5 - 0 0 0 0 - 8 9 )  
CONNECTOR, SMA ( 5 0 - 6 4 5 - 0 0 0 0 - 8 9 )  
WASHER ( . 380  D AL) 
F I L T E R ,  F E E D M R U  1 5 0 0  p F  ( 1 2 5 0 - 0 0 3 )  
F I L T E R ,  FEEDTHRU 1 5 0 0  p F  ( 1 2 5 0 - 0 0 3 )  
F I L T E R ,  FEEDTHRU 1 5 0 0  p F  ( 1 2 5 0 - 0 0 3 )  
INDUCTOR 1 pH, 1 OHM ( 1 0 2 5 - 2 0 )  
INDUCTOR l d , l O H M ( 1 0 2 5 - 2 0 )  
INDUCTOR 1 d, 1 OHM ( 1 0 2 5 - 2 0 )  
SCREW ( 1 0 - 3 2  X 3 / 1 6  PPHM) 
ENCLOSURE 
CONNECTOR, LOCKING (SMR-05V-8)  
CONTACT, CONN 2 2 - 2 6  GA (SM Y - 0 0 1 T - 0 . 6 )  
WIRE, 7 s  2 6  GA 
WIRE, BUS 2 2  GA 
TUBING,  T F L  2 2  GA, NAT 

REF 
1 

SEE F I G  5 4  

2 1 2 3 - 0 0 0 0 - 0 3 0  
2 1 2 3 - 0 0 0 0 - 0 3 0  
2 8 4 0 - 7 6 0 0 - 2 0 8  
5 8 0 1  - 0 0 0 0 - 0 0 6  
5 8 0 1  - 0 0 0 0 - 0 0 6  
5 8 0 1  - 0 0 0 0 - 0 0 6  
1 8 0 1 - 0 1 0 9 - 0 0 1  
1 8 0 1 - 0 1 0 9 - 0 0 1  
1 8 0 1  - 0 1 0 9 - 0 0 1  
2 8 0 9 - 0 1 8 8 - 0 0 6  
1 4 1 5 - 5 1 5 2 - 6 0 0  
2 1 1 5 - 9 0 0 1 - 0 0 5  
2 1 1 4 - 9 0 0 1 - 0 0 1  
SEE F I G  1 
SEE F I G  I 
SEE F I G  1 
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D E T A I L  A 

FIGURE 7 - 5 4  OUTPUT AMP PC BOARD ASSEMBLY 

D E T A I L  B 



FIC- 
I T E M  NO REF DES PART NO 

1521-0000-008 
1506-0101-017 
1521-0000-008 
1521-0000-008 
1506-0101-017 
1506-0020-017 
1506-0103-017 
1506-0103-017 
1605-3360-475 
1521-0000-008 
1521-0000-008 
1507-0105-018 
1506-0020-017 
1521-0000-008 
1521-0000-008 
1506-0331-017 
1506-0220-01 7 
1506-0101-017 
1523-0000-004 
1523-0000-004 
1523-0000-004 
481 5-0000-003 
4915-0500-100 
4915-0500-100 
481 5-0000-003 
1801-0010-001 
1801-001 0-001 
1801-0022-001 
1801-0108-001 
4803 -0000-004 
4805-0000-001 
4803-0000-004 
4701-0101-003 
4701-0223-003 
4701-0271-003 
4702-0221-003 
4701-0271-003 
4701-0472-003 
4701-0220-003 
4701-0472-003 
4701-0103-003 
4701-0471-003 
4702-0470-003 
4701-0121-003 
4701-01 03 -003 
4753-0204-002 
4701-0683-003 
4701-0225-003 
4701-0225-003 
4701-0683-003 
4702-0221-003 
4701-0221-003 
3222-9106-100 
3222-9106-200 
3221-0003-000 
3107 -02 05-000 
SEE FIG 1 
SEE FIG 1 

1 2 3 4 5 6 7  DESCRIPTION 

OUTPUT AMP PC BOARD ASSEMBLY SEE 
FIG 53 FOR NHA 

CAPACITOR .1 uF, 50 V (RPMOZ5U104M50V) 
CAPACITOR 100 pF, 200 V (C32OClOlJ2G5CA) 
CAPACITOR .1 uF, 50 V (RPAZOZ5U104M5OV) 
CAPACITOR .1 !.IF, 50 V (RPMOZ5U104M50V) 
CAPACITOR 100 pF, 200 V (C320ClOlJ2G5CA) 
CAPACITOR 2.2 pF, 100 V (REPllOCOG2R2ClOOV) 
CAPACITOR .O1  p F ,  100 V (C052K103KlX5CA) 
CAPACITOR . O l  UF, 100 V (C052K103KlX5CA) 
CAPACITOR 33 PF, 16 V (T350H336M016AS) 
CAPACITOR .1 11F, 50 V (RPA20Z5U104M50V) 
CAPACITOR .I UF, 50 V (RPMOZ5U104M50V) 
CAPACITOR 1 PF, 35 V (T322B105M035AS) 
CAPACITOR 2.2 pF, 100 V (RPEllOCOG2R2ClOOV) 
CAPACITOR .I PF, 50 V (RPMOZ5U104M50V) 
CAPACITOR .1 uF, 50 V (RPMOZ5U104M50V) 
CAPACITOR 330 pF, 200 V (C320C331J2G5CA) 
CAPACITOR 22 pF, 200 V (C320C220J2G5CA) 
CAPACITOR 100 pF, 200 V (C320C101J2G5CA) 
CAPACITOR 47 pF, 50 V (CC0805COG470KlOOVPB) 
CAPACITOR 47 pF, 50 V (CC0805COG470KlOOVPB) 
CAPACITOR 47 pF, 50 V (CC0805COG470KlOOVPB) 
DIODE, SIGNAL (JANlN4148) 
DIODE, S-BAR (MA4E282) 
DIODE, S-BAR (MA4E282) 
DIODE, SIGNAL ( JAN1 N4148) 
INDUCTOR 10  pH, 3.7 OHM (1025-44) 
INDUCTOR 1 0  pH, 3.7 OHM (1025-44) 
INDUCTOR 22 !.IH, 3.3 OHM (1025-52) 
INDUCTOR .1 pH, .08 OHM (1025-94) 
TRANS ISTOR (SRF3114) 
TRANSISTOR (JANZN2907A) 
TRANSISTOR (SRF3114) 
RESISTOR 5%, 118 W, 100 OHM (RLR05ClOlJR) 
RESISTOR 5%, 118 W ,  22 K (RLR05C223JR) 
RESISTOR 5%, 118 W ,  270 OHM (RLR05C271JR) 
RESISTOR 5%, 114 W, 220 OHM (RLR05C221JR) 
RESISTOR 5%, 118 W, 270 OHM (RLR05C271JR) 
RESISTOR 5%, 118 W, 4.7 K (RLR05C472JR) 
RESISTOR 5%, 118 W, 22 OHM (RLR05C220JR) 
RESISTOR 5%, 118 W, 4.7 K (RLR05C472JR) 
RESISTOR 5%, 118 W, 10 K (RLR05C103JR) 
RESISTOR 5%, 118 W ,  470 OHM (RLR05C471JR) 
RESISTOR 5%, 114 W ,  47 OHM (RLR07C470JR) 
RESISTOR 5%, 118 W ,  120 OHM (RLR05C121JR) 
RESISTOR 5%, 118 W, 10  K (RLR05C103JR) 
RESISTOR, VAR 200 K (62-2-1-204) 
RESISTOR 5%, 118 W, 68 K (RLR05C683JR) 
RESISTOR 5 % , 1 / 8 W , 2 . 2 M ( R L R 0 5 C 2 2 5 J R )  
RESISTOR 5 % , 1 / 8 W , 2 . 2 M ( R L R 0 5 C 2 2 5 J R )  
RESISTOR 5%, 118 W, 68 K (RLR05C683JR) 
RESISTOR 5%, 114 W, 220 OHM (RLR07C221JR) 
RESISTOR 5%, 118 W ,  220 OHM (RLR05C221JR) 
I C ,  CASCADE AMP (GPD1061) 
I C ,  CASCAOE AMP (GPD1062) 
I C ,  LOW NOISE OP AMP (NE5534A) 
INSULATOR, I C  (43-05-1)  
WIRE, BUS 22 GA 
TUBING, TFL 26 GA NAT 

FSCM EFF QTY 

REF 

72 982 1 
61637 1 
72982 1 
72982 1 
61 637 1 
72 982 1 
61637 1 
61637 1 
31433 1 
72 982 1 
72 982 1 
31433 1 
72 982 1 
72 982 1 
72 982 1 
61637 1 
61637 1 
61637 1 
16299 1 
16299 1 
16299 1 
81 349 1 
96341 1 
96341 1 
81 349 1 
99800 1 
99800 1 
99800 1 
99800 1 
0471 3 1 
81 349 1 
04713 1 
81349 1 
81  349 1 
81349 1 
81  349 1 
81 349 1 
81  349 1 
81 349 1 
81349 1 
81 349 1 
81 349 1 
81 349 1 
81 349 1 
81 349 1 
02111 1 
81349 1 
81349 1 
81 349 1 
81 349 1 
81 349 1 
81349 1 
24539 1 
24539 1 
18324 1 
13013 1 

AIR 
AIR 
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F IGURE 7-55 POWER SUPPLY ASSEMBLY 



FIG- 
I T E M  NO REF DES PART NO 

7005-5141-300 
SEE FIG 56 

FL3901 5801-0000-013 
FL3902 5801-0000-013 
FL3903 5801-0000-013 
FL3904 5801-0000-01 3 
FL3905 5801-0000-013 
FL3906 5801-0000-013 
R3901 4750-7616-801 

SEE FIG 57 

1415-5183-801 
SEE FIG 1 
SEE FIG 1 

1 2 3 4 5 6 7  DESCRIPTION 

POWER SUPPLY ASSEMBLY SEE FIG 51 FOR NHA 
BATTERY CHARGER PC BOARD ASSEMBLY 

ATTACHING PARTS 
SCREW (4-40 X 114 PPHM) 
SCREW (4-40 X 318 SPHM) 
INSULATOR (DF103B) 
---*--- 
COVER, POWER SUPPLY 

ATTACHING PARTS 
SCREW (4-40 X 1 /4  PPHM) 
---*--- 
FILTER, FEEDTHRU 3000 p~ (51-708-001) 
FILTER, FEEDTHRU 3000 p~ (51-708-001) 
FILTER, FEEDTHRU 3000 pF (51-708-001) 
FILTER, FEEDTHRU 3000 pF (51-708-001) 
FILTER, FEEDTHRU 3000 pF (51-708-001) 
FILTER, FEEDTHRU 3000 pF (51-708-001) 
RESISTOR, VAR 2.5 K, INCL MTG HARDWARE 
INVERTER SUPPLY PC BOARD ASSEMBLY 

ATTACHING PARTS 
SCREW (4-40 X 3/8 SPHM) 
NUT (4-40)  
INSULATOR, I C  
SPACER, SLOTTED 4-40 
--,*--- 
HEATSINK 

ATTACHING PARTS 
SCREW (4-40 X 114 PFHM) 
---*--- 
ENCLOSURE 
WIRE, 7 s  18 GA 
WIRE,7S 22GA 

FSCM EFF OTY 

REF 
1 



FMIAM- 1200SlA %&+ ILLUSTRATED PARTS CATALOG 



P FIG- 
ITEM NO REF DES PART NO 

7005-6140-400 
SEE FIG 56 

2800-5154-700 
SEE FIG 57 

1 2 3 4 5 6 7  DESCRIPTION 

POWER SUPPLY ASSEMBLY SEE FIG 51 FOR NHA 
BATTERY CHARGER PC BOARD ASSEMBLY 
ATTACHING PARTS 

SCREW (4-40 X 5/16 PPHM) 
SCREW (4-40 X 3/16 PPHM) 
SCREW (4-40 X 114 PPHM) 
WASHER, LOCK (114 SPLIT WASHER) 
WASHER, SHOULDER (7721-7PPS) ---*--- 
INSULATOR (DF 103B) 
COVER, ENCLOSURE 
ATTACHING PARTS 

SCREW (4-40 X 5/16 PPHM) ---*--- 
SCREW, SPECIAL 4-40 
INVERTER SUPPLY PC BOARD ASSEMBLY 
ATTACHING PARTS 

NUT 4-40 (NAS671C4) 
WASHER, LOCK (114 SPLIT WASHER) 
SCREW (4-40 X 5/16 PPHM) 
WASHER, FLAT (114 FLAT WASHER) 
WASHER, SHOULDER (7721 -7PPS) 
INSULATOR (DF103B) ---*--- 
FILTER, FEEDTHRU 1500 pF 

INCL MTG HARDWARE (1250-003) 
FILTER, FEEDTHRU 1500 pF 

INCL MTG HARDWARE (1250-003) 
FILTER, FEEDTHRU 1500 pF 

INCL MTG HARDWARE (1250-003) 
FILTER, FEEDTHRU 1500 pF 

INCL MTG HARDWARE (1250-003) 
FILTER, FEEDTHRU 1500 pF 

INCL MTG HARDWARE (1250-003) 
FILTER, FEEDTHRU 1500 pF 

INCL MTG HARDWARE (1250-003) 
FILTER, FEEDTHRU 1500 pF 

INCL MTG HARDWARE (1250-003) 
WASHER, FLAT 
HEATSINK, POWER SUPPLY 
ATTACHING PARTS 

SCREW (4-40 X 5/16 PFHM) ---*--- 
ENCLOSURE ASSY 

FSCM EFF QTY 

REF 
1 
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FIGURE 7-56 BATTERY CHARGER PC BOARD ASSEMBLY 
_r b 



- FIG- 
I T E M  NO REF DES PART NO 1 2 3 4 5 6 7  DESCRIPTION FSCM EFF 

BATTERY CHARGER PC BOARD ASSEMBLY SEE 
F I G  5 5  FOR NHA 

CONNECTOR, WAFER ( 2 2 -  1 2 - 2 1 0 1 )  2 7 2 6 4  
CONNECTOR, WAFER ( 2 2 - 1 2 - 2 1 5 1 )  2 7 2 6 4  
C A P A C I T O R  1 0  p F ,  3 5  V ( 3 5 T T l O M S )  5 2 3 1 8  
C A P A C I T O R  .1 p F ,  5 0  V ( R P A 2 0 Z 5 U 1 0 4 M 5 0 V )  7 2 9 8 2  
C A P A C I T O R  .1 p F ,  5 0  V ( R P A 2 0 Z 5 U 1 0 4 M 5 0 V )  7 2 9 8 2  
C A P A C I T O R  1 0 0 0  p F ,  6 0 0  V ( C E 1 0 2 )  7 1 9 5 0  
C A P A C I T O R  . O l  P F ,  1 0 0  V ( C 0 5 2 K 1 0 3 K l X 5 C A )  6 1 6 3 7  
C A P A C I T O R  .1 P F ,  5 0  V ( R P A 2 0 Z 5 U 1 0 4 M 5 0 V )  7 2 9 8 2  
C A P A C I T O R  1 0 0 0  p F ,  1 0 0  V ( C 3 2 0 C 1 0 2 J 2 G 5 C A )  6 1 6 3 7  
C A P A C I T O R  1 LIF, 5 0  V ( 5 0 T T l M S )  5 2 3 1 8  
C A P A C I T O R  1 0  11F, 3 5  V ( 3 5 T T l O M S )  5 2 3 1 8  
C A P A C I T O R  .1 11F, 5 0  V ( R P A 2 0 Z 5 ~ 1 0 4 M 5 0 V )  7 2 9 8 2  
C A P A C I T O R  1 5 0  F, 1 5  V ( T 3 5 4 M 1 5 7 M 0 1 6 A S )  3 1 4 3 3  
D I O D E ,  RECT ( 8 0 5 9 0 4 5 )  5 9 9 9 3  
D I O D E ,  RECT ( 8 0 S Q 0 4 5 )  5 9 9 9 3  
D I O D E ,  RECT ( 8 0 5 4 0 4 5 )  5 9 9 9 3  
D I O D E ,  RECT ( 8 0 S Q 0 4 5 )  5 9 9 9 3  
D I O D E ,  RECT ( M R 8 5 2 )  0 4 7 1 3  
D I O D E ,  RECT ( M R 8 5 2 )  0 4 7 1 3  
D I O D E ,  RECT ( 1 1 D Q 0 3 )  5 9 9 9 3  
D I O D E ,  RECT ( J A N l N 4 0 0 4 )  8 1 3 4 9  
FUSE, S L O  B L O  5 A, 2 5 0  V ( 3 1 3 0 0 5 )  UNKOO4 
COVER, FUSE ( 8 4 0 8 3 6 )  0 6 9 1 5  
HOLDER, FUSE ( 9 2 6 )  7 9 9 6 3  
T R A N S I S T O R  ( J A N 2 N 2 9 0 7 A )  8 1 3 4 9  
T R A N S I S T O R  ( J A N 2 N 2 2 2 2 )  8 1 3 4 9  
TRANS I S T O R  ( J A N 2 N 2 9 0 7 A )  8 1 3 4 9  
T R A N S I S T O R  ( J A N 2 N 2 2 2 2 )  8 1 3 4 9  
R E S I S T O R  l o % ,  2 W, . 5 6  OHM (BWH.560HM2WlOX)  2 1 8 4 7  
R E S I S T O R  I % ,  1 1 4  W, 2 3 7 . 0 0  OHM ( R L R 0 7 C 2 3 7 0 F R )  8 1 3 4 9  
R E S I S T O R  5%, 1 1 4  W, 2 .7  K ( R L R 0 7 C 2 7 2 J R )  8 1 3 4 9  
R E S I S T O R ,  VAR 5 0 0  OHM ( 6 2 - 1 - 1 - 5 0 1 )  0 2 1 1 1  
R E S I S T O R  5%, 1 1 4  W, 1 K ( R L R 0 7 C 1 0 2 J R )  8 1 3 4 9  
R E S I S T O R  5%,  1 1 4  W, 1 0  K ( R L R O ~ C ~ O ~ J R )  8 1 3 4 9  
R E S I S T O R  5%,  1 1 4  W, 2 2  K ( R L R 0 7 C 2 2 3 J R )  8 1 3 4 9  
R E S I S T O R  5%, 1 1 4  W, 2 2  K ( R L R 0 7 C 2 2 3 J R )  8 1 3 4 9  
R E S I S T O R  5%,  1 1 4  W, 3 3 0  K ( R L R 0 7 C 3 3 4 J R )  8 1 3 4 9  
R E S I S T O R  5%, 1 1 4  W, 1 K ( R L R 0 7 C 1 0 2 J R )  8 1 3 4 9  
R E S I S T O R  5%,  1 1 4  W, 2.7 OHM ( R L R 0 7 C 2 7 9 J R )  8 1 3 4 9  
R E S I S T O R  5 2 ,  1 1 4  W, 2 2  K ( R L R 0 7 C 2 2 3 J R )  8 1 3 4 9  
R E S I S T O R  5%,  1 1 4  W, 1 0  K ( R L R 0 7 C 1 0 3 J R )  8 1 3 4 9  
R E S I S T O R  5%, 1 1 4  W, 1 0 0  K ( R L R 0 7 C 1 0 4 J R )  8 1 3 4 9  
R E S I S T O R  5%, 1 1 4  W, 2 2  K ( R L R 0 7 c 2 2 3 ~ R )  8 1 3 4 9  
R E S I S T O R  5%, 1 1 4  W, 2 2  K ( R L R 0 7 c 2 2 3 ~ R )  8 1 3 4 9  
R E S I S T O R  5%, 1 1 4  W, 1 0 0  K ( R L R O ~ C ~ O ~ J R )  8 1 3 4 9  
R E S I S T O R  1%, 1 1 4  W, 2 3 . 7 0  K ( R L R 0 7 C 2 3 7 2 F R )  8 1 3 4 9  
R E S I S T O R  5%, 1 1 4  W, 100 K ( R L R 0 7 C 1 0 4 J R )  8 1 3 4 9  
R E S I S T O R  5%, 1 1 4  W, 10 K ( R L R 0 7 C 1 0 3 J R )  8 1 3 4 9  
R E S I S T O R  5%, 1 1 8  W, 2 2  K ( R L R 0 5 C 2 2 3 J R )  8 1 3 4 9  
R E S I S T O R  5%, 118 W, 4 . 7  K ( R L R 0 5 C 4 7 2 J R )  8 1 3 4 9  
R E S I S T O R  5%, 118 W, 6 8  K ( R L R 0 5 c 6 8 3 ~ R )  8 1 3 4 9  
R E S I S T O R  5%, 1 1 4  W, 4 7 0  OHM ( R L R 0 7 C 4 7 1 J R )  8 1 3 4 9  
I C Y  REGULATOR 1 .5  A, 1 . 2  - 3 7  V ( L M 3 1 7 T )  2 7 0 1 4  
I C ,  DUAL 0 F L I P - F L O P  ( C D 4 0 1 3 B E )  0 2 7 3 5  
I C ,  PROGRAMMABLE T I M E R  ( C D 4 5 3 6 B E )  0 2 7 3 5  
I C ,  REGULATOR 1.5 A, 1 2  V ( p A 7 8 1 2 U 7 )  1 2 4 6 7  

QT Y 

R E F  
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FIGURE 7-56A BATTERY CHARGER PC BOARD ASSEMBLY 
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DETAIL  A 
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DETAIL  6 



rP FIG- 
ITEM NO REF DES PART NO 1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY 

BATTERY CHARGER PC BOARD ASSEMBLY SEE 
FIG 55A FOR NHA 

COVER, FUSE (840836) 
FUSE, SLO BLO 5 A, 250 V (313005) 
HOLDER, FUSE (926) 
BLOCK, JUMPER ( ~ ~ ~ 1 0 0 2 - 0 0  1010~0~) 
CONNECTOR, WAFER (22-03-2061) 
CONNECTOR, WAFER (22-12-2101) 
CONNECTOR, WAFER (22-12-2151) 
CAPACITOR 10 pF, 35 V (35TTlOMS) 
CAPACITOR .1 pF, 50 V (~~~03~5~104M50A) 
CAPACITOR .1 pF, 50 V (CAC03Z5U104M50A) 
CAPACITOR 1000 pF, 600 V (CE102) 
CAPACITOR .Ol pF, 100 V (~052K103KlX5CA) 
CAPACITOR .1 pF, 50 V (CAC03Z5U104M50A) 
CAPACITOR 1000 pF, 100 V (C320C102J2G5CA) 
CAPACITOR 1 pF, 50 V (5OTWlL) 
CAPACITOR 10 pF, 35 V ( 3 5 ~ ~ 1 0 ~ ~ )  
CAPACITOR .1 pF, 50 V (cAcO~Z~U~O~M~OA) 
CAPACITOR 150 pF, 15 V (T354M157M016A.S) 
CAPACITOR 150 pF, 15 V (~354~157M016AS) 
CAPACITOR 150 pF, 15 V (T354M157MO16A.S) 
CAPACITOR 150 pF, 15 V (T354M157M016AS) 
CAPACITOR 47 pF, 35 V (T354M476M035AS) 
CAPACITOR 10 pF, 50 V (50TWlOL) 
DIODE, RECT (8084045) 
DIODE, RECT (8084045) 
DIODE, RECT (80SQ045) 
DIODE, RECT (8084045) 
DIODE, RECT ( 1N5059) 
DIODE, RECT (lN5059) 
DIODE, RECT (lN4004) 
DIODE, RECT ( 1N4004) 
DIODE, S-BAR (5082-2800) 
DIODE, S-BAR (5082-2800) 
DIODE, ZENER 11 V (lN5241B) 
DIODE, S-BAR (5082-2800) 
TRANSISTOR (PN2907A) 
TRANSISTOR (PN2222) 
TRANSISTOR (PN2907A) 
TRANSISTOR (PN2222) 
RESISTOR lo%, 2 W, .56 Q (BWH.56 OHM 2W 10%) 
RESISTOR 1%, 114 W, 237.00 Q (MF55E 237.0 F) 
RESISTOR 5%, 114 W, 2.2 K (CF114 2.2K 5%) 
RESISTOR, VAR 500 Q (62-1-1-501) 
RESISTOR 5%,1/8W, lK(CF1/81.OK5%) 
RESISTOR 5%. 118 W, 10 K (CF1/8 10K 5%) 
RESISTOR 5%, 118 W, 22 K (CF118 22K 5%) 
RESISTOR 5%, 118 W, 22 K (CF1/8 22K 5%) 
RESISTOR 5%, 118 W, 330 K (CF118 330K 5%) 
RESISTOR 5%, 118 W, 1 K (CF118 1.OK 5%) 
RESISTOR 5%, 114 W, 2.7 Q (CF1/4 2.7 5%) 
RESISTOR 5%, 114 W, 22 K (CF1/4 22K 5%) 
RESISTOR 5%, 118 W, 10 K (CF1/8 10K 5%) 
RESISTOR 5%, 118 W, 100 K ( ~ ~ 1 1 8  lOOK 5%) 
RESISTOR 5%, 118 W, 22 K (CF118 22K 5%) 
RESISTOR 5%, 118 W, 22 K (CF118 22K 5%) 
RESISTOR 5%, 118 W, 100 K (CF1/8 lOOK 5%) 
RESISTOR 1%, 114 W, 23.70 K (MF55E 23.7K F) 
RESISTOR 5%, 118 W, 100 K (CF1/8 lOOK 5%) 
RESISTOR 5%, 118 W, 10 K (CF1/8 10K 5%) 
RESISTOR 5%, 118 W, 22 K (CF118 22K 5%) 

REF 

CONTINUED ON NEXT PAGE 



FIG- 
I T E M  N O  REF DES PART NO DESCRIPTION 

RESISTOR 5z, 118 W, 4.7 K (CFII~ 4.7~ 5%) 
RESISTOR 5%. 118 W, 68 K (CF1/8 68K 5%) 
RESISTOR 5%, 114 W, 470 R (CF1/4 470 5%) 
RESISTOR 5%. 118 W, 1 M ( ~ ~ 1 1 8  1.0 5%) 
RESISTOR 5%, 1/4 W, 12 K (~F1/4 12K 5%) 
IC, REGULATOR (LM317T) 
IC, DUAL D FLIP-FLOP (CD4013~~) 
IC, PROGRAMMABLE TIMER (CD4536~E) 
IC, REGULATOR (UA7812U~) 

F S C M  EFF QTY 
-% 





FIG- 
I T E M  NO REF DES 

JTBl 
1 

C1501 
C1502 
C1503 
C1504 
C1505 
C1506 
C1507 
C1508 
C1509 
C1510 
C1511 
C1512 
C1513 
C1514 
C1515 
C1516 
C1517 
C1518 
CR1501 
CR1502 
CR1503 
CR1504 
CR1505 
CR1506 
CR1507 
CR1508 
CR1509 
CR1510 
CR1511 
CR1512 
CR1513 
CR1514 
L1501 
L1502 
L1503 
L1504 
41501 
Q1502 
415 03 
91504 
Q1505 
91506 
R1501 
R1502 
R1503 
R1504 
R1505 
R1506 
R1507 
R1508 
R1510 
R1511 
R1512 
R1513 
R1514 
R1515 
R1516 
R1517 
R1518 

PART NO 

7010-5131-300 

1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY 

INVERTER SUPPLY PC BOARD ASSEMBLY SEE REF 
FIG 55 FOR NHA 

CONNECTOR, WAFER (22-03-2031)  27264 1 
BLOCK, JUMPER (MSC-230-B-1-G) 55322 1 
CAPACITOR 470 pF ,  35 V (35TT470MS) 52318 1 
CAPACITOR 47 p F ,  1 0  V (CLE47MFlOV) 62462 1 
CAPACITOR . O 1  p F, 100  V (C052K103KlX5CA) 61637 1 
CAPACITOR 68 pF, 200 V (C320C680J2G5CA) 61637 1 
CAPACITOR 2700 pF, 100 V (C320C272J2G5CA) 61637 1 
CAPACITOR 3900 pF, 100 V (C320C392J2G5CA) 61637 1 
CAPACITOR 47 pF ,  10  V (CLE47MFlOV) 62462 1 
CAPACITOR 330 p F ,  35 V (35RlX330)  52318 1 
CAPAC ITOR . O l  pF ,  50 V (PC12.01-50-2) 27735 1 
CAPACITOR 330 pF ,  16 V (16RlX330)  52318 1 
CAPACITOR 1000 p F, 16 V (16TT1000MS) 52318 1 
CAPACITOR 1000 pF ,  1 0  V ( lORlX1000)  52318 1 
CAPACITOR 1000 p F ,  6 V (6R3TT1000MS) 52318 1 
CAPACITOR 330 pF ,  16  V (16RlX330)  52318 1 
CAPACITOR 330 p F ,  16 V (16TT330MS) 52318 1 
CAPACITOR 10  p F ,  50 V (50TWlOL) 52318 1 
CAPACITOR 10  p F ,  50  V (50TWlOL) 52318 1 
CAPACITOR 3.3 p F ,  35 V (T322C335M035AS) 31433 1 
DIODE, SIGNAL ( ~ A N l N 4 1 4 8 )  81349 1 
DIODE, SIGNAL (JANlN4148) 81349 1 
DIODE, ZENER 1 0  V ( J A ~ l N 5 2 4 0 B )  81349 1 
DIODE, SIGNAL (JANlN4148) 81349 1 
DIODE, ZENER 6.9 V (LM329CZ) 27014 1 
DIODE, SIGNAL ( J A ~ l N 4 1 4 8 )  81349 1 
DIODE, SIGNAL (JANlN4148) 81349 1 
DIODE, RECT (UES1402) 12969 1 
DIODE, RECT (8059045)  59993 1 
DIODE, RECT (MR852) 04713 1 
DIODE, RECT (MR852) 04713 1 
DIODE, RECT (MR852) 04713 1 
DIODE, S-BAR (5082-2800)  54893 1 
DIODE, SIGNAL (JANlN4148) 81349 1 
INDUCTOR 30 TURN, 18  GA (6700057) 33497 1 
INDUCTOR 30 TURN, 18  GA (6700057) 33497 1 
INDUCTOR 30 TURN, 18  GA (6700057) 33497 1 
INDUCTOR 30 TURN, 18  GA (6700057)  33497 1 
TRANSISTOR ( J A N 2 ~ 2 9 0 5 )  81349 1 
TRANSISTOR (JAN2N2222) 81349 1 
TRANS ISTOR ( JAN2N2907A) 81349 1 
TRANSISTOR ( IRF541) 59993 1 
TRANSISTOR (JAN2N2222) 81349 1 
TRANSISTOR ( IRF541)  59993 1 
RESISTOR 5%, 114 W, 27 OHM (RLR07C270JR) 81349 1 
RESISTOR 51, 114 W, 47 K (RLR07C473JR) 81349 1 
RESISTOR 5%, 114 W, 22 K (RLR07c223~R) 81349 1 
RESISTOR 5%, 114 W, 1 0  K (RLR07C103JR) 81349 1 
RESISTOR 5%, 114 W, 2.2 K (RLR07C222JR) 81349 1 
RESISTOR 5%, 114 W, 3.3 K (RLR07C332JR) 81349 1 
RESISTOR 5%, 114 W, 33  K (RLR07C333JR) 81349 1 
RESISTOR 5%, 114 W, 15 K (RLR07C153JR) 81349 1 
RESISTOR 1%, 114 W, 5.76 K (RLR07C5761FR) 81349 1 
RESISTOR 1%, 114 W, 8.25 K (RLR07C8251FR) 81349 1 
RESISTOR 5%, 1 / 4  W, 8.2 K (RLR07C822JR) 81349 1 
RESISTOR 5%, 1 / 4  W, 15 K (RLR07C153JR) 81349 1 
RESISTOR 5%, 114 W, 8 2  K (RLR07C823JR) 81349 1 
RESISTOR 5%, 114 W, 27 OHM (RLR07C270JR) 81349 1 
RESISTOR 5%, 112 W, 2.7 OHM (RLR20C279JR) 81349 1 
RESISTOR 5%, 114 W, 220 OHM (RLR07C221JR) 8 1  349 1 
RESISTOR 5%, 114 W, 33 K (RLR07C333JR) 81349 1 

CONTINUED ON NEXT PAGE 



FIG- 
I T E M  N O  REF DES PART NO 

4702-0102-003 
4702-0104-003 
4702-0123-003 
5604-5153-700 
2114-0000-007 
2114-0000-007 
2114-0000-007 
2114-0000-007 
2114-0000-007 
2114-0000-007 
2114-0000-007 
2114-0000-007 
3133-0000-024 
3133-0000-024 
3133-0000-024 
SEE FIG 1 
SEE FIG 1 
SEE FIG 1 

1 2 3 4 5 6 7  DESCRIPTION 

RESISTOR 5%, 114 W, 1 K ( R L R O ~ C ~ O ~ J R )  
RESISTOR 5%, 114 W, 100 K (RLR07C104JR) 
RESISTOR 5%, 114 W, 12 K (RLR07C123JR) 
TRANSFORMER (6700044) 
POST, GANG (85931-6) 
POST, GANG (85931-6) 
POST, GANG (85931-6) 
POST, GANG (85931-6) 
POST, GANG (85931-6) 
POST, GANG (85931-6) 
POST, GANG (85931-6) 
POST, GANG (85931-6) 
I C ,  BIMOS OP AMP (CA3130E) 
I C ,  BIMOS OP AMP (CA3130E) 
I C ,  BIMOS OP AMP (CA3130E) 
WIRE,7S 2 2 G A  
WIRE, 7 s  26 GA 
TUBING, TFL 26 GA, NAT 

FSCM EFF QTY 
Ah 

81349 1 
81349 1 
81349 1 
33497 1 
00779 1 
00779 1 
00779 1 
00779 1 
00779 1 
00779 1 
00779 1 
00779 1 
02735 1 
02735 1 
02735 1 

AIR 
AIR 
AIR 
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FIGURE 7-57A INVERTER SUPPLY PC BOARD ASSEMBLY 



FIG- 
p I T E M  NO REF DES PART NO 1 2 3 4 5 6 7  DESCRIPTION 

INVERTER SUPPLY PC BOARD ASSEMBLY SEE 
FIG 55A FOR NHA 

CAPACITOR 47 pF, 10 V (CLE47MFlOV) 
CAPACITOR 2700 pF, 100 V (C320C272JZG5CA) 
CAPACITOR 330 pF, 35 V (35RlX330) 
CAPACITOR 330 pF, 35 V (35RlX330) 
CAPACITOR .33 pF, 50 V (MPC13.33-50-5) 
CAPACITOR 68 pF, 200 V (C320C680J2G5CA) 
CAPACITOR .Ol pF, 100 V (C052K103KlX5CA) 
CAPACITOR 330 pF, 25 V (UPAlE33IMPH) 
CAPACITOR 330 pF, 25 V (UPAlE33IMPH) 
CAPACITOR 1800 pF, 100 V (C320C182J2G5CA) 
CAPACITOR 10 pF, 50 V (50TWlOL) 
CAPACITOR 220 pF, 200 V (C320C221J2G5CA) 
CAPACITOR 1500 pF, 100 V (C320C152J2G5CA) 
CAPACITOR 330 pF, 25 V (UPAlE33IMPH) 
CAPACITOR .022 pF, 25 V (C340C223J2G5CA) 
CAPACITOR 68 pF, 200 V (C320C680J2G5CA) 
CAPACITOR 47 pF, 10 V (CLE47MFlOV) 
DIODE, SIGNAL (1N4148) 
DIODE, SIGNAL (1N4148) 
DIODE, S-BAR (5082-2800) 
DIODE, ZENER 10 V (1~5240~) 
DIODE, SIGNAL (1N4148) 
DIODE, ZENER 6.9 V (LM329CZ) 
DIODE, RECT (RGP20D) 
DIODE, RECT (RGP20D) 
DIODE, RECT (RGP20D) 
DIODE, RECT (RGP20D) 
DIODE, RECT 150 V, 16 A (UES2403) 
DIODE, SIGNAL (lN4148) 
DIODE, RECT ( 80SQ045) 
DIODE, SIGNAL (1N4148) 
DIODE, SIGNAL (1N4148) 
DIODE, RECT (IR80~~030) 
INDUCTOR 30 TURN, 120 MAGNET 
INDUCTOR 40 TURN, /I18 MAGNET 
INDUCTOR 30 TURN, /I20 MAGNET 
INDUCTOR 100 TURN, /I24 MAGNET 
INDUCTOR 30 TURN, /I20 MAGNET 
INDUCTOR 30 TURN, /I20 MAGNET 
INDUCTOR 30 TURN, 18 GA 
TRANSISTOR (2N2905) 
TRANSISTOR (PN2222) 
TRANSISTOR (PN2222) 
TRANSISTOR (PN2907A) 
TRANSISTOR (IRF541) 
TRANSISTOR (PN2222) 
TRANSISTOR (PN2907A) 
TRANSISTOR (IRF9521) 
TRANSISTOR (2N3903-18) 
TRANSISTOR (IRF9521) 
RESISTOR 5%, 114 W, 27 Q (CF114 27 5%) 
RESISTOR 5%, 118 W, 4.7 K (CF1/8 4.7K 5%) 
RESISTOR 5%, 118 W, 100 K ( ~ ~ 1 1 8  IOOK 5%) 
RESISTOR 5%, 118 W, 1 K (CF1/8 1.OK 5%) 
RESISTOR 5%, 118 W, 22 K (CF1/8 22K 5%) 
RESISTOR 5%, 118 W, 10 K (CF118 10K 5%) 
RESISTOR 5%, 118 W, 33 K (CF1/8 33K 5%) 
RESISTOR 5%, 118 W, 15 K (CF118 15K 5%) 
RESISTOR 5%, 118 W, 8.2 K (CF1/8 8.2K 5%) 
RESISTOR 5%, 118 W, 82 K (CF1/8 82K 5%) 

FSCM EFF QTY 

REF 

CONTINUED ON NEXT PAGE 



FIG-  
I T E M  NO REF DES 

57A- R1511 
R1512 
R1513 
R1514 
R1515 
R1516 
R1517 
R1518 
R1519 
R1520 
R1521 
R1522 
R1523 
R1524 
R1525 
R1526 
R1527 
R1528 
R1529 
R1530 
R1531 
R1532 
R1533 
R1534 
R1535 
R1536 
R1537 
R1538 
R1539 
R1540 
R1541 
R1542 
TI501 
U1501 
U1502 
U1503 
U1505 
U1506 
U1507 

P A R T  N O  

4701-0153-003 
4702-0270-003 
4703-0821-003 
4701-0333-003 
4701-0103-003 
4701-0471-003 
4701-0332-003 
4706-8451-001 
4706-5761-001 
4752-0202-002 
4701-0221-003 
4701-0221-003 
4701-0223-003 
4701-0153-003 
4701-0332-003 
4701-0823-003 
4701-0102-003 
4701-0470-003 
4701-0102-003 
4701-0101-003 
4701-0153-003 
4701-0223-003 
4706-4991-001 
4706-9091-001 
4706-1001-001 
4706-4751-001 
4752-0103-002 
4701-0562-003 
4701-0223-003 
4701-0563-003 
4702-0270-003 
4702-0270-003 
5604-5355-101 
3133-0000-024 
3133-0000-024 
3133-0000-024 
3133-0000-016 
3133-0000-024 
3133-0000-024 
SEE FIG 1 

1 2 3 4 5 6 7  DESCRIPTION 

RESISTOR 5%, 118 W, 15 K (CF118 15K 5%) 
RESISTOR 52, 114 W, 27 Q (CF114 27 5%) 
RESISTOR 5%, 112 W, 820 Q (EB8215) 
RESISTOR 5%, 118 W, 33 K (CF118 33K 5%) 
RESISTOR 5%, 118 W, 10 K (CF118 10K 5%) 
RESISTOR 5%, 118 W, 470 Q (CF118 470 5%) 
RESISTOR 5 % , 1 / 8 W , 3 . 3 K ( ~ F 1 / 8 3 . 3 K 5 % )  
RESISTOR ' 1%, 114 W, 8.45 K (MF55E 8.45K F) 
RESISTOR 1%, 114 W, 5.76 K (MF55E 5.76K F) 
RESISTOR, VAR 2 K (62-1-1-202) 
RESISTOR 5%, 118 W, 220 Q (CF118 220 5%) 
RESISTOR 5%, 118 W, 220 Q ( ~ ~ 1 1 8  220 5%) 
RESISTOR 5%, 118 W, 22 K ( ~ ~ 1 1 8  22K 5%) 
RESISTOR 5%, 118 W, 15 K ( ~ ~ 1 1 8  15K 5%) 
RESISTOR 5 % , 1 / 8 W , 3 . 3 K ( ~ ~ 1 / 8 3 . 3 K 5 % )  
RESISTOR 5%, 118 W, 82 K ( ~ ~ 1 1 8  82K 5%) 
RESISTOR 5%, 118 W, 1 K (CF118 1.OK 5%) 
RESISTOR 5%, 118 W, 47 Q (CF118 47 5%) 
RESISTOR 5%,1/8W, lK(~~1/81.OK5%) 
RESISTOR 5%, 118 W, 100 Q (CF118 100 5%) 
RESISTOR 5%, 118 W, 15 K ( ~ ~ 1 1 8  15K 5%) 
RESISTOR 5%, 118 W, 22 K ( ~ ~ 1 1 8  22K 5%) 
RESISTOR 1%. 114 W, 4.99 K ( M F ~ ~ E  4.99K F) 
RESISTOR I%, 114 W, 9.09 K ( M F ~ ~ E  9.09K F) 
RESISTOR 1%, 114 W, 1.00 K ( M F ~ ~ E  1.00K F) 
RESISTOR 1%. 114 W, 4.75 K (MF55E 4.75K F) 
RESISTOR, VAR 10 K (62-1-1-103) 
RESISTOR 5 % , 1 / 8 W , 5 . 6 K ( C F 1 / 8 5 . 6 K 5 % )  
RESISTOR 5%, 118 W, 22 K ( ~ ~ 1 1 8  22K 5%) 
RESISTOR 5%, 118 W, 56 K (CF118 56K 5%) 
RESISTOR 5%, 114 W, 27 Q (CF114 27 5%) 
RESISTOR 5%, 114 W, 27 Q (CF114 27 5%) 
TRANSFORMER 
IC, BIMOS OP AMP (CA3130E) 
IC, BIMOS OP AMP (CA3130E) 
IC, BIMOS OP AMP (CA3130E) 
IC, ASTABLE MULTIVIBRATOR (CD4047BE) 
IC, BIMOS OP AMP (CA3130E) 
IC, BIMOS OP AMP (CA3130E) 
TY-RAP 5.5 

F S C M  EFF Q T Y  
- 

59124 1 
59124 1 
01121 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
02111 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
59124 1 
02111 1 
59124 1 
59124 1 



FIG-  
I T E M  NO REF DES PART NO 

7 0 0 5 - 5 5 4 0 - 2 0 0  
7 0 0 5 - 6 1 4 0 - 2 0 0  
SEE F I G  6 1  

1 2 3 4 5 6 7  DESCRIPTION 

FRONT PANEL ASSEMBLY SEE F I G  1 3  FOR NHA 
FRONT PANEL ASSEMBLY SEE F I G  1 3  FOR NHA 

FUNCTION SWITCH PC BOARD ASSEMBLY 
ATTACHI NG PARTS 

RESISTOR, VAR 1 0  K (381NS-10K-S)  INCL 
MTG HARDWARE 

WASHER, FLAT ( .3630D) 
SPACER 
NUT ( 7 8 0 7 )  
KNOB 
KNOB 
SCREW ( 4 - 4 0  X 1 1 8  SHS) 
---*--- 
DISPLAY PC BOARD ASSEMBLY 

ATTACHING PARTS 
SCREW ( 4 - 4 0  X 1 1 2  PPHM) 
WASHER, LOCK ( # 4  INT TOOTH LOCKWASH) 
LUG GND ( 1 4 1 1 - 4 )  
---*--- 
KEYBOARD PC BOARD ASSEMBLY 

ATTACHING PARTS 
SCREW ( 2 - 5 6  X 3 / 1 6  PPHM) 
---*--- 
PUSHBUTTON 
LENS, DISPLAY 
CONNECTOR, BULKHEAD ( 5 5 2 6 - 2 5 0 1 - 0 0 1 )  I N C L  

MTG HARDWARE 
ATTACHI NG PARTS 

BRACKET 
---*--- 
CONNECTOR, BNC (UG1094A/U) I NCL MTG HARDWARE 
WASHER, BNC ( . 4 3 0  D, .375 I D ,  .020  TH) 
LUG, GND 3 1 8  ( 8 1 4 - 3 1 8 )  
CONNECTOR, BNC (UG1094A/U)  I N C L  MTG HARDWARE 
WASHER, BNC ( .430  0, .375 I D ,  . 020  TH) 
INDUCTOR 2 2  p H ,  3 .3  OHM ( 1 0 2 5 - 5 2 )  
CONNECTOR, BNC (UG1094A/U)  INCL MTG HARDWARE 
WASHER, BNC ( . 4 3 0  D, .375  I D ,  .020  TH) 
INDUCTOR 2 2  p H ,  3 .3  OHM ( 1 0 2 5 - 5 2 )  
BRACKET 
CONNECTOR, BULKHEAD ( 5 5 2 6 - 2 5 0 1 - 0 0 1 )  I N C L  

MTG HARDWARE 
BRACKET 
RESISTOR, VAR 1 0  K (RV6NAYSD103A) INCL 

MTG HARDWARE 
ATTACHI NG PARTS 

NUT 1 1 4  - 3 2  ( 0 1 9 - 9 7 1 - 0 3 )  
- --*--- 
KNOB 

ATTACHING PARTS 
SCREW ( 4 - 4 0  X 1 1 8  SHS) 
---*--- 
DIAL ,  ATTENUATOR 

ATTACHING PARTS 
SCREW ( 2 - 5 6  X 1 1 8  PPHM) 
---*--- 
D I A L ,  INNER 

ATTACHING PARTS 
SCREW ( 2 - 5 6  X 1 1 8  PPHM) 
---*--- 

F S C M  EFF Q T Y  

B REF 
A REF 

1 

SEE F I G  6 0  

SEE F I G  5 9  

CONTINUED ON NEXT PAGE 
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63 ~ 2 0 2  62 

FIGURE 7-58 FRONT PANEL ASSEMBLY (SHEET 1 OF 2 )  





FIG- 
I T E M  NO REF DES PART NO 1 2 3 4 5 6 7  FSCM EFF QTY DESCRIPTION 

5 8 -  2 7  2 4 0 2 - 5 2 5 2 - 2 0 1  KNOB, F I N E  AD3 
ATTACHI NG PARTS 

2 8  2 8 0 1 - 0 1 8 8 - 0 0 6  SCREW ( 2 - 5 6  X 3 / 1 6  PPHM) 
---*--- 

2 9  2 5 1 0 - 5 2 5 2 - 5 0 0  HUB, D I A L  
ATTACHI NG PARTS 

3 0 2 8 0 3 - 0 1 2 5 - 0 0 1  SCREW ( 4 - 4 0  X 1 1 8  SHS) 
---*--- 

3 1  2 5 2 1 - 9 6 1 5 - 0 0 1  GEAR, SPUR 1 
3 2 2 8 4 0 - 2 6 2 5 - 1 0 0  WASHER, TFL (1.25 OD) UNK015 1 

AT3501  2 9 0 1 - 7 3 3 3 - 0 0 0  ATTENUATOR, VAR 0 - 1 0 0  d B  ( 8 1 2 0 s - 1 2 9 )  0 4 4 2 3  1 
ATTACHI NG PARTS 

3 3  2 8 0 4 - 0 2 5 0 - 0 0 3  SCREW ( 6 - 3 2  X 1 1 4  PFHM) UNK015 4 
---*--- 

3 4 2 1 0 6 - 8 1 4 1 - 0 6 0  SPRING ( .014 MW . I 2 5  OD .63 L )  2 5 1 4 6  1 
ATTACHI NG PARTS 

3 5  2 8 0 3 - 0 5 0 0 - 0 0 6  SCREW ( 4 - 4 0  x 1 1 2  PPHM) UNKOl5 1 
---*--- 
BRACKET 

ATTACHING PARTS 
NUT ( 4 - 4 0 )  
WASHER, LOCK ( # 4  I N T  TOOTH LOCKWASH) 
WASHER, FLAT (AN960-C4)  
SPACER 
---*--- 
RESISTOR, VAR 1 0  K 
GEAR, SPUR (P96A7-25)  INCL MTG HARDWARE 
SWITCH, ROCKER ( 7 2 0 7 5 1 - 0 3 )  INCL MTG HARDWARE 

ATTACHING PARTS 
NUT 2 - 5 6  (NAS671-C2)  
WASHER, LOCK ( # 2  INT TOOTH LOCKWASH) 
---*--- 
SWITCH, TOGGLE (7103SYZQ)  INCL MTG HARDWARE 

ATTACHI NG PARTS 
NUT 1 1 4  - 4 0  ( 7 8 0 7 )  
WASHER, FLAT ( .363 OD) 
---*--- 
CONNECTOR, BNC (UG1094A/U) INCL MTG HARDWARE 
WASHER, BNC ( .43 OD, 3.75 I D ,  ,020 TH) 
CAPACITOR .1 p F ,  2 0 0  V ( P E l l . 1 - 2 0 0 - 5 )  
LUG, GND 3 1 8  ( 8 1 4  - 3 1 8 )  
RESISTOR 5%, 1 1 4  W, 1 0  M (RLR07C106JR) 
BRACKET 
HOLDER, FUSE ( 3 5 7 0 0 1 )  

ATTACHI NG PARTS 
SCREW ( 6 - 3 2  X 5 / 1 6  PPHM) 
WASHER, LOCK ( # 6  I N T  TOOTH LOCKWASH) 
---*--- 
FUSE, FAST BLO 1.25 A, 2 5 0  V ( 3 1 2 . 1 2 5 )  
COVER, FUSE ( 8 4 0 8 3 6 )  
CONNECTOR, MICROPHONE ( 2 1 0 5 - 0 0 0 0 - 0 2 3 )  

ATTACHI NG PARTS 
NUT 2 - 5 6  (NAS671-C2) 
WASHER, LOCK (82  I N T  TOOTH LOCKWASH) 
---*--- 
CONNECTOR, BULKHEAD ( 5 5 2 6 - 2 5 0 1 - 0 0 1 )  I N C L  

MTG HARDWARE 
CONNECTOR, BANANA JACK RED ( 1 4 9 9 - 1 0 2 )  

CONTINUED ON NEXT PAGE 



P FIG- 
I T E M  NO 

58- 54 

REF DES PART NO 

2406-5050-000 

2803-0250-003 

1405-5181-100 
P201 2115-0001-003 

2114-0000-022 
P202 2115-0000-013 

2114-0000-022 
2127-9900-100 

P l l O l  2115-0000-022 
2114-0000-022 
2127-9900-100 
SEE FIG 1 
SEE FIG 1 
SEE FIG 1 
SEE FIG 1 
SEE FIG 1 

1 2 3 4 5 6 7  DESCRIPTION 

BEZEL, SCOPE 
ATTACHING PARTS 

FILTER LENS, SCOPE 
FILTER LENS, SCOPE 
SCREW (2-56 X 114 PFHM) 
---*--- 
LABEL, FRONT PANEL 
LABEL, FRONT PANEL 
BRACKET, FRONT PANEL MTG 

ATTACH1 NG PARTS 
SCREW (4-40 x 114 PFHM) 
---*-,- 
FRONT PANEL MINOR ASSY 
CONNECTOR, WAFER (22-01-2031) 
CONTACT, CONN 22-30 GA (08-55-0101) 
CONNECTOR, WAFER (22-01-2101) 
CONTACT, CONN 22-30 GA (08-55-0101) 
KEY, POLARIZING CONN (15-04-9209) 
CONNECTOR, WAFER (22-01-2191) 
CONTACT, CONN 22-30 GA (08-55-0101) 
KEY, POLARIZING CONN (15-04-9209) 
CABLE, COAX FLEX 
WIRE,7S 2 2 G A  
WIRE,7S 26GA 
TUBING, HS 118, CLR 
TAPE, FOAM 1/4" 

FSCM EFF QTY 

1 

A 1 
UNK Dl 5 4 



S 19 S 2 0  S21 S22 S23  S 2 4  

~~~~~~" S13 S14 515 516 S17 S18 

I I J Dl Dl Dl 
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0 S I S 2  S 3 S 4  S 5 S6 

FIGURE 7-59 KEYBOARD PC BOARD ASSEMBLY 

FIG- 
ITEM NO REF DES PART NO 

59- 7010-5131-100 
P1401 2115-0000-016 
S1301 5136-0001-000 
S1302 5136-0001-000 
S1303 5136-0001-000 
51304 5136-0001-000 
S1305 5136-0001-000 
51306 5136-0001-000 
S1307 5136-0001-000 
S1308 5136-0001-000 
S1309 5136-0001-000 
51310 5136-0001-000 
S1311 5136-0001-000 
51312 5136-0001-000 
S1313 5136-0001-000 
51314 5136-0001-000 
S1315 5136-0001-000 
S1316 5136-0001-000 
51317 5136-0001-000 
S1318 5136-0001-000 
S1319 5136-0001-000 
S1320 5136-0001-000 
S1321 5136-0001-000 
51322 5136-0001-000 
51323 5136-0001-000 
S1324 5136-0001-000 

1 2 3 4 5 6 7  DESCRIPTION 

KEYBOARD PC BOARD ASSEMBLY SEE FIG 58 FOR NHA 
CONNECTOR, WAFER (22-03-2101) 
SWITCH, MEMBRANE (BM-G) 
SWITCH, MEMBRANE (BM-G) 
SWITCH, MEMBRANE (BM-G) 
SWITCH, MEMBRANE (BM-G) 
SWITCH, MEMBRANE (BM-G) 
SWITCH, MEMBRANE (BM-G) 
SWITCH, MEMBRANE (BM-G) 
SWITCH, MEMBRANE (BM-G) 
SWITCH, MEMBRANE (BM-G) 
SWITCH, MEMBRANE (BM-G) 
SWITCH, MEMBRANE (BM-G) 
SWITCH, MEMBRANE (BM-G) 
SWITCH, MEMBRANE (BM-G) 
SWITCH, MEMBRANE (BM-G) 
sw ITCH, MEMBRANE (BM-G) 
SWITCH, MEMBRANE (BM-G) 
SWITCH, MEMBRANE (BM-G) 
SWITCH, MEMBRANE (BM-G) 
SWITCH, MEMBRANE (BM-G) 
SWITCH, MEMBRANE (BM-G) 
SWITCH, MEMBRANE (BM-G) 
SWITCH, MEMBRANE (BM-G) 
SWITCH, MEMBRANE (BM-G) 
SWITCH, MEMBRANE (BM-G) 

FSCM EFF QTY 

REF 
27264 1 

UNK022 1 
UNK022 1 
UNK022 1 
UNK022 1 
UNK022 1 
UNK022 1 
UNK022 1 
UNK022 1 
UNK022 1 
UNK022 1 
UNK022 1 
UNK022 1 
UNK022 1 
UNK022 1 
UNK022 1 
UNK022 1 
UNK022 1 
UNK022 1 
UNK022 1 
UNK022 1 
UNK022 1 
UNK022 1 
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FIGURE 7-61 FUNCTION SWITCH PC BOARD ASSEMBLY 



r" FIG- 
I T E M  NO 

6 1  - 

1 

REF DES PART NO 

7 0 1 0 - 5 5 3 0 - 7 0 0  

1 2 3 4 5 6 7  DESCRIPTION FSCM EFF QTY 

FUNCTION SWITCH PC BOARD ASSEMBLY SEE REF 
F I G  5 8  FOR NHA 

CABLE ASSY, RIBBON FUNCTION SWITCH 1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N I N 4 1 4 8  ) 8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
DIODE, SIGNAL ( J A N l N 4 1 4 8 )  8 1 3 4 9  1 
LED RED (HLMP1301 )  5 4 8 9 3  1 
LED GRN (HLMP1523 )  5 4 8 9 3  1 
METER, FREQ ERROR ( 0 8 2 0 0 5 - 0 1 6  ) 3 3 0 0 5  1 

ATTACHING PARTS 
NUT ( 4 - 4 0 )  UNK016 4 
WASHER, FLAT  (AN960-C4)  8 1 3 4 9  4 ---*--- 
METER, MODULATION 1 

ATTACHING PARTS 
NUT ( 4 - 4 0 )  UNK016 4 
WASHER, FLAT  (AN960-C4)  8 1 3 4 9  4 ---*--- 
RESISTOR 1%, 1 / 4  W, 30 .10  K (RLR07C3012FR) 8 1 3 4 9  1 
RESISTOR, VAR 10 K 1 
RESISTOR, VAR 10 K 1 
LUG, GND 1 / 4  ( 1 4 1 0 - 1 4 )  8 3 3 3 0  1 
RESISTOR, VAR 10 K 1 
RESISTOR, VAR 10 K 1 
RESISTOR 5%, 1 / 4  W, 4 .7  K (RLR07C472JR)  8 1 3 4 9  1 
RESISTOR 5%, 1 / 4  W, 5 6 0  OHM (RLR07C561JR)  8 1 3 4 9  1 
RESISTOR,NETWORK 4 .7K ,10-P(4310R-101-472)  5 7 9 2 4  1 

CONTINUED ON NEXT PAGE 



FIG- 
I T E M  NO REF LIES PART NO 

6 1 -  S3701  5 1 1 1 - 5 0 2 1 - 3 1 2  

S3702 5 1 1 1 - 5 0 2 1 - 3 1 2  

S3703 5 1 1 1 - 5 0 2 1 - 3 1 2  

S3704  5 1 1 1 - 5 0 2 1 - 3 1 2  

S3705  5 1 2 1 - 6 0 1 2 - 0 0 0  
S 3 7 0 6  5 1 2 1 - 6 0 1 2 - 0 0 0  

SEE F I G  1 
SEE F I G  1 
SEE F I G  1 

1 2 3 4 5 6 7  DESCRIPTION 

SWITCH, ROTARY (55DP30-01-1AJN) 
I N C L  MTG HARDWARE 

SWITCH, ROTARY (55DP30-01-1AJN) 
I N C L  MTG HARDWARE 

SWITCH, ROTARY ( 55OP30-01-1AJN) 
I N C L  MTG HARDWARE 

SWITCH, ROTARY (55DP30-01-  1AJN) 
INCL MTG HARDWARE 

SWITCH, TOGGLE (7211SYCQ) INCL MTG HARDWARE 
SWITCH, TOGGLE ( 7 2 1 1 S ~ ~ Q )  INCL MTG HARDWARE 
WIRE,BUS 1 6 G A  
WIRE, BUS 2 6  GA 
TUBING, TFL 2 6 G A , N A T  

FSCM EFF QTY 

8 1  0 7 3  1 
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F IGURE 7 - 6 2  MOTHERBOARD PC BOARD ASSEMBLY 



P FIG- 
I T E M  NO REF DES 

J l  0 1  
5 6 7 0 0 1  
5 1  0 2  
5 6 7 0 0 2  
5 1  OP1 
J l O C 2  
5 1 1 0 1  
51 1 0 4  
5 3 0 0 1  
5 3 0 0 2  
5 3 1 0 1  
5 3 2 0 1  
5 3 3 0 1  
C R l l  0 1  
E l 1 2 9  
E 1 1 ? 0  
R l l O l  
R l l C P  
R 1 1 C 3  

PART NO 1 2 3 4 5 6 7  DESCRIPTION 

MOTHERBOARD PC BOARD ASSEMBLY S E E  
F I G  1 3  FOR NHA 

CONNECTOR, WAFER ( 8 7 2 2 7 - 8 )  
CONNECTOR, WAFER ( 8 7 2 2 7 - 8 )  
CONNECTOR, WAFER ( 1 - 8 7 2 2 7 -  7 )  
CONNECTOR, WAFER ( 1 - 8 7 2 2 7 - 7 )  
CONNECTOR, WAFER ( 1 - 8 7 2 2 7 - 7 )  
CONNECTOR, WAFER ( 1 - 8 7 2 2 7 - 7 )  
CONNECTOR, WAFER ( 2 2 - 0 3 - 2 1  9 1 )  
CONNECTOR, WAFER ( 6 5 8 0 5 - 1 4 0 )  
CONNECTOR, WAFER ( 8 7 2 2 7 - 8 )  
CONNECTOR, WAFER ( 1 - 8 7 2 2 7 - 7 )  
CONNECTOR, WAFER ( 8 7 2 2 7 - 8 )  
CONNECTOR, WAFER ( 6 5 8 0 5 -  1 4 0 )  
CONNECTOR, WAFER ( 1 - 8 7 2 2 7 - 7 )  
D I O D E ,  ZENER 5 . 1  V ( J A N l N 2 3 1 B )  
C A B L E  ASSY, R I B B O N  D I G I T A L  
C A B L E  ASSY, R I B B O N  RCV A U D I O  
R E S I S T O R  5%, 1 1 4  W, 6 8  K ( R L R 0 7 C 6 8 3 J R )  
R E S I S T O R  5%, 1 1 4  W ,  6 8  K ( R L R 0 7 C 6 8 3 J R )  
R E S I S T O R  5%, 1 1 4  W ,  4 7  K ( R L R 0 7 C 4 7 3 J R )  

A - - - F M / A M - 1 2 0 0 A ,  S N  1 2 5 0  THRU S N  1 4 4 9  
F M / A M - 1 2 0 0 S ,  S N  3 3 0 0  THRU S N  4 4 S 1  

B - - - F M / A M - 1 2 0 0 A ,  S N  1 4 5 0  & ON 
FMIAM-12OCS,  S N  4 4 9 2  & ON 

FSCM EFF QTY 

RE F 

0 0 7 7 9 A  1 
0 0 7 7 9  B 1 
0 0 7 7 9  A 1 
0 0 7 7 9  B 1 
0 0 7 7 9  1 
0 0 7 7 3  1 
2 7 2  6 4  1 

UN K O 0 1  1 
0 0 7 7 9  1 
0 0 7 7 9  1 
0 0 7 7 9  1 

U N K O O l  1 
0 0 7 7 5  1 
81 3 4 9  1 

1 

7 - 1 6 3 / 7 - 1 6 4  Blank 
0 1 
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PART FIG- REF 
NUMBER I T E M  DES 

1501-0103-005 26- C4231 
1501-0103-005 26- C4232 
1501-0103-005 26- C4233 
1501-0103-005 26- C4234 
1501-0103-005 26- C4235 
1501-0103-005 26- C4236 
1501-0103-005 26- C4237 
1501-0103-005 26- C4238 
1501-0103-005 26- C4239 
1501-0103-005 26- C4240 
1501-0103-005 26- C4241 
1501-0103-005 26- C4242 
1501-0103-005 26- C4243 
1501-0103-005 26- C4249 
1501-0103-005 26- ~ 4 2 5 0  
1501-0103-005 26- C4251 
1501-0103-005 26- C4252 
1501-0103-005 26- C4254 
1501-0103-005 26- C4255 
1501-0103-005 29- C4022 
1501-0103-005 31- C1201 
1501-0103-005 31- C1205 
1501-0103-005 31- C1206 
1501-0103-005 31- C1208 
1501-0103-005 31- C1219 
1501-0103-005 31- C1236 
1501-0103-005 31- C1246 
1501-0103-005 31- C1263 
1501-0103-005 31- C1278 
1501-0103-005 33- C4406 
1501-0103-005 33- C4407 
1501-0103-005 33- C4408 
1501-0103-005 34- C4502 
1501-0103-005 34- C4505 
1501-0103-005 34- C4512 
1501-0103-005 34- C4513 
1501-0103-005 34- C4514 
1501-0103-005 34- C4516 
1501-0103-005 34- C4517 
1501-0103-005 34- C4518 
1501-0103-005 34- C4519 
1501-0103-005 34- C4520 
1501-0103-005 34- C4527 
1501-0103-005 38- C406 
1501-0103-005 38- C412 
1501-0103-005 38- C414 
1501-0103-005 38- C415 
1501-0103-005 38- C416 
1501-0103-005 38- C417 
1501-0103-005 38- C422 
1501-0103-005 38- C426 
1501-0103-005 38- C433 
1501-0103-005 38- C438 
1501-0103-005 38- C445 
1501-0103-005 40- C507 
1501-0103-005 40- C511 
1501-0103-005 40- C516 
1501-0103-005 40- C521 
1501-0103-005 40- C522 
1501-0103-005 40- C523 

L 

P A R T  FIG- REF 
NUMBER ITEM DES 

1000-1000-201 11- 1 
1002-5501-000 11- 2 
1002-5501-100 11- 4 
1003-0001-500 11- 3 
1003-0002-000 11- 5 
1050-0000-070 1- 1 
1050-0000-073 1- 2 
1050-0000-074 1- 3 
1050-0000-075 1- 4 
1050-0000-114 1- 5 
1050-0000-170 1- 6 
1050-5003-100 1- 7 
1051-5201-025 1- 8 
1201-0909-900 2- 2 
1201-7616-500 14- 1 
1205-0100-101 2- 1 
1400-5064-400 58- 19 
1400-5150-501 58- 16 
1400-5155-501 52- 8 
1400-5155-502 52- 7 
1400-5157-000 51- 6 
1400-5157-500 8- 4 
1400-5158-200 18- 2 
1400-5158-200 18- 4 
1400-5158-200 14- 5 
1400-5158-200 19- 7 
1400-5160-700 13- 16 
1400-5160-800 13- 14 
1400-5181-000 58- 18 
1400-5184-900 58- 47 
1400-5252-100 58- 36 
1405-5181-100 58- 60 
1408-5055-800 43- 6 
1412-0005-002 2- 3 
1412-5180-700 15- 8 
1412-5184-700 14- 13 
1414-5055-900 43- 1 
1414-5150-300 13- 63 
1414-5150-601 51- 7 
1414-5152-300 46- 1 
1414-5152-300 46- 13 
1414-5152-400 53- 1 
1414-5152-500 53- 6 
1414-5154-100 31- 1 
1414-5154-200 31- 3 
1414-5181-800 25- 1 
1414-5181-900 35- 1 
1414-5183-100 37- 5 
1414-5183-200 39- 5 
1414-5183-300 41- 5 
1414-5183-400 30- 1 
1414-5183-500 27- 7 
1414-5183-900 55- 5 
1414-5254-900 46- 27 
1414-5255-100 3- 1 
1414-5282-400 32- 7 
1415-5152-000 46- 17 
1415-5152-301 46- 16 
1415-5152-600 53- 13 
1415-5154-300 31- 4 

PART FIG- REF 
NUMBER I T E M  DES 

1415-5154-600 31- 2 
1415-5159-900 16- 29 
1415-5183-600 25- 6 
1415-5183-600 30- 6 
1415-5183-600 37- 1 
1415-5183-600 39- 1 
1415-5183-601 35- 4 
1415-5183-602 41- 1 
1415-5183-700 27- 1 
1415-5183-801 55- 14 
1415-5280-000 32- 1 
1415-5550-200 45- 1 
1421-0000-500 15- 5 
1421-0018-000 51- 25 
1500-3312-215 57- C1510 
1501-0102-001 20- C3216 
1501-0102-001 20- C3217 
1501-0102-001 20- C3222 
1501-0102-001 26- C4216 
1501-0102-001 26- C4260 
1501-0102-001 29- C4006 
1501-0102-001 31- C1221 
1501-0102-001 31- C1222 
1501-0102-001 31- C1223 
1501-0102-001 33- C4404 
1501-0102-001 33- C4411 
1501-0102-001 33- C4412 
1501-0102-001 34- C4504 
1501-0102-001 34- C4529 
1501-0102-001 34- C4543 
1501-0102-001 34- C4544 
1501-0102-001 38- C457 
1501-0103-001 17- C313 
1501-0103-001 17- C315 
1501-0103-001 17- C316 
1501-0103-003 17- C306 
1501-0103-003 17- C307 
1501-0103-003 17- C308 
1501-0103-003 42- C817 
1501-0103-005 18- C208 
1501-0103-005 18- C210 
1501-0103-005 18- C212 
1501-0103-005 18- C213 
1501-0103-005 18- C214 
1501-0103-005 18- C215 
1501-0103-005 18- C225 
1501-0103-005 20- C3220 
1501-0103-005 22- C3109 
1501-0103-005 26- C4202 
1501-0103-005 26- C4203 
1501-0103-005 26- C4205 
1501-0103-005 26- C4209 
1501-0103-005 26- C4212 
1501-0103-005 26- C4215 
1501-0103-005 26- C4219 
1501-0103-005 26- C4220 
1501-0103-005 26- C4227 
1501-0103-005 26- C4228 
1501-0103-005 26- C4229 
1501-0103-005 26- C4230 



PART 
NUMBER 

1501-0103-005 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501 -0103-005 
1501-0103-005 
1501 -0103-005 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501 -0103-005 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501-0103-005 
1501-0104-500 
1501-0104-500 
1501-0104-500 
1501-0104-500 
1501 -0330-001 
1502-0102-008 
1502-0103-010 
1502-0103-010 
1502-0103-010 
1502-0104-010 
1502-0104-010 
1502-0104-010 
1502-0104-010 
1502-0104-010 
1502-0105-007 
1502-0105-007 
1502-0105-007 
1502-0473-010 
1503-0104-009 
1506-0000-008 
-1506-0010-017 
1506-0010-017 
1506-0010-017 
1506-0020-017 
1506-0020-017 
1506-0020-017 
1506-0020-017 
1506-0020-017 
1506-0020-017 
1506-0020-017 
1506-0020-017 
1506-0020-017 

L 

NUMERICAL INDEX 

FIG- REF 
ITEM DES 

40- C524 
40- C528 
40- C531 
40- C532 
40- C535 
40 - C545 
40 - C546 
40- C548 
40- C549 
40- C552 
40- C567 
40- C568 
40- C569 
40- C570 
40- C571 
42 - C804 
42- C814 
42 - C815 
42 - C816 
42 - C820 
42 - C821 
42 - C823 
42 - C825 
42 - C826 
42 - C830 
42 - C832 
42 - C835 
42- C837 
17- C309 
17- C310 
17- C311 
17- C312 
36- C4362 
19 - C222 
18- C2 18 
19 - C218 
57- C1509 
10- C3011 
18- C219 
19 - C219 
29- C4018 
38 - C444 
10- C3012 
18- C220 
19- C220 
10- C3010 
58- C3501 
29 - C4025 
31 - C1234 
48- C2203 
50- C2304 
38- C408 
38- C409 
38- C410 
42- C805 
42 - C806 
42 - C807 
42- C808 
42 - C809 
54- C5106 

PART 
NUMBER 

1506-0020-017 
1506-0030-017 
1506-0030-017 
1506-0030-017 
1506-0030-017 
1506-0030-017 
1506-0030-017 
1506-0030-017 
1506-0030-017 
1506-0030-017 
1506-0030-017 
1506-0030-017 
1506-0050-017 
1506-0050-017 
1506-0050-017 
1506-0050-017 
1506-0050-017 
1506-0050-017 
1506-0050-017 
1506-0050-017 
1506-0050-017 
1506-0100-017 
1506-0100-017 
1506-0100-017 
1506-0100-017 
1506-0100-017 
1506-0100-017 
1506-0100-017 
1506-0100-017 
1506-0100-017 
1506-0100-017 
1506-0100-017 
1506-0100-017 
1506-0100-017 
1506-0100-017 
1506-0101-017 
1506-0101-017 
1506-0101-017 
1506-0101-017 
1506-0101-017 
1506-0101-017 
1506-0101-017 
1506-0101-017 
1506-0101-017 
1506-0101-017 
1506-0101-017 
1506-0101-017 
1506-0101-017 
1506-0101-017 
1506-0101-017 
1506-0101-017 
1506-0101-017 
1506-0101-017 
1506-0101-017 
1506-0101-017 
1506-0101-017 
1506-0101-017 
1506-0101-017 
1506-0101-017 
1506-0101-017 

FIG- 
ITEM 

54- 
18- 
19- 
28- 
40- 
40- 
40- 
40- 
40- 
40- 
49 - 
49- 
23- 
31 - 
31 - 
36- 
36- 
48- 
49- 
49- 
49 - 
18- 
20- 
21- 
22- 
22- 
23- 
31 - 
31 - 
31- 
31- 
31- 
38- 
48- 
36- 
4 - 
4 - 
4- 

26- 
26- 
28 - 
28 - 
29- 
31 - 
31 - 
31 - 
31 - 
36- 
36- 
36- 
36- 
36 - 
36- 
38- 
38 - 
40 - 
40 - 
40 - 
40 - 
49 - 

REF 
DES 

C5113 
C211 
C211 
C4121 
C501 
C502 
C503 
C508 
C509 
C510 
C2405 
C2410 
C119 
C1238 
C1240 
C4342 
C4360 
C2214 
C2401 
C2403 
C2407 
C222 
C3221 
C3309 
C3118 
C3119 
C105 
C1217 
C1242 
C1243 
C1259 
C1267 
C450 
C2207 

PART 
NUMBER 

1506-0101-017 
1506-0101-017 
1506-0101-017 
1506-0101-017 
1506-0101-017 
1506-0101-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 
1506-0102-017 

FIG - 
ITEM 

49- 
49- 
54- 
54 - 
54- 
36- 
4 - 
6 - 
6 - 

17- 
18- 
18- 
18- 
19- 
19 - 
21- 
21- 
21- 
21- 
28- 
28- 
28 - 
28- 
29- 
31 - 
31- 
31- 
31- 
31- 
31 - 
31- 
31- 
31 - 
31 - 
31- 
31- 
31 - 
31 - 
31- 

REF 
DES 

C2406 
C2408 
C5102 
C5105 
C5118 
C4348 
C9005 
C2804 
C2806 
C302 
C223 
C226 
C227 
C223 
C226 
C3317 
C3318 
C3321 
C3322 
C4110 
C4112 
C4120 
C4122 
C4019 
C1202 
C1211 
C1213 
C1216 
C1220 
C1241 
C1244 
C1245 
C1247 
C1248 
C1249 
C1257 
C1258 
C1268 
C1271 
C1272 
C4522 
C4525 
C4305 
C4308 
C4312 
C4313 
C4319 
C4321 
C4323 
C4328 
C4336 
C4340 
C4351 
C4357 
C4361 
C4363 
C4367 
C405 
C407 
C411 
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PART FIG- REF 
NUMBER ITEM DES 

1506-0180-017 38- C404 
1506-0180-017 36- 
1506-0181-017 38- C434 
1506-0181-017 38- C436 
1506-0182-017 22- C3121 
1506-0182-017 22- C3129 
1506-0220-017 26- C4204 
1506-0220-017 26- C4207 
1506-0220-017 26- C4208 
1506-0220-017 26- C4210 
1506-0220-017 26- C4211 
1506-0220-017 26- C4256 
1506-0220-017 29- C4003 
1506-0220-017 29- C4023 
1506-0220-017 29- C4024 
1506-0220-017 29- C4026 
1506-0220-017 36- C4359 
1506-0220-017 36- C4375 
1506-0220-017 38- C402 
1506-0220-017 38- C403 
1506-0220-017 38- C423 
1506-0220-017 48- C2206 
1506-0220-017 50- C2301 
1506-0220-017 54- C5117 
1506-0220-017 10- C3037 
1506-0220-017 36- 
1506-0221-017 17- C314 
1506-0221-017 18- C204 
1506-0221-017 19- C204 
1506-0221-017 22- C3126 
1506-0221-017 22- C3127 
1506-0221-017 29- C4016 
1506-0221-017 31- C1210 
1506-0221-017 31- C1214 
1506-0221-017 31- C1218 
1506-0221-017 36- C4364 
1506-0221-017 40- C514 
1506-0221-017 40- C554 
1506-0221-017 40- C556 
1506-0221-017 40- C557 
1506-0221-017 40- C559 
1506-0221-017 40- C560 
1506-0221-017 40- C562 
1506-0221-017 40- C564 
1506-0221-017 48- C2208 
1506-0221-017 48- C2209 
1506-0221-017 48- C2212 
1506-0221-017 48- C2213 
1506-0221-017 10- C3038 
1506-0222-017 18- C206 
1506-0222-017 19- C206 
1506-0222-017 21- C3315 
1506-0222-017 21- C3316 
1506-0222-017 21- C3319 
1506-0222-017 21- C3320 
1506-0222-017 28- C4146 
1506-0222-017 10- C3039 
1506-0270-017 18- C203 
1506-0270-017 19- C203 
1506-0270-017 44- C701 

PART FIG- REF 
NUMBER ITEM DES 

1506-0102-017 38- C413 
1506-0102-017 38- C419 
1506-0102-017 38- C420 
1506-0102-017 38- C424 
1506-0102-017 38- C425 
1506-0102-017 38- C429 
1506-0102-017 38- C430 
1506-0102-017 38- C431 
1506-0102-017 38- C437 
1506-0102-017 38- C439 
1506-0102-017 38- C440 
1506-0102-017 38- C456 
1506-0102-017 40- C504 
1506-0102-017 40- C505 
1506-0102-017 40- C512 
1506-0102-017 40- C518 
1506-0102-017 40- C519 
1506-0102-017 40- C520 
1506-0102-017 40- C525 
1506-0102-017 40- C526 
1506-0102-017 40- C527 
1506-0102-017 40- C529 
1506-0102-017 40- C534 
1506-0102-017 40- C553 
1506-0102-017 40- C573 
1506-0102-017 42- C818 
1506-0102-017 42- C828 
1506-0102-017 42- C829 
1506-0102-017 56- C1607 
1506-0103-016 34- C4535 
1506-0103-016 34- C4536 
1506-0103-016 34- C4537 
1506-0103-016 34- C4538 
1506-0103-016 34- C4541 
1506-0103-016 34- C4542 
1506-0103-017 6- C2805 
1506-0103-017 6- C2807 
1506-0103-017 19- C208 
1506-0103-017 19- C210 
1506-0103-017 19- C212 
1506-0103-017 19- C213 
1506-0103-017 19- C214 
1506-0103-017 19- C215 
1506-0103-017 19- C225 
1506-0103-017 20- C3202 
1506-0103-017 21- C3308 
1506-0103-017 21- C3323 
1506-0103-017 21- C3324 
1506-0103-017 28- C4147 
1506-0103-017 31- C1203 
1506-0103-017 31- C1260 
1506-0103-017 34- C4521 
1506-0103-017 34- C4524 
1506-0103-017 36- C4301 
1506-0103-017 36- C4302 
1506-0103-017 36- C4304 
1506-0103-017 36- C4306 
1506-0103-017 36- C4307 
1506-0103-017 36- C4309 
1506-0103-017 36- C4310 

PART FIG- REF 
NUMBER ITEM DES 

1506-0103-017 36- C4311 
1506-0103-017 36- C4314 
1506-0103-017 36- C4316 
1506-0103-017 36- C4318 
1506-0103-017 36- C4320 
1506-0103-017 36- C4322 
1506-0103-017 36- C4324 
1506-0103-017 36- C4326 
1506-0103-017 36- C4330 
1506-0103-017 36- C4334 
1506-0103-017 36- C4345 
1506-0103-017 36- C4347 
1506-0103-017 36- C4349 
1506-0103-017 36- C4352 
1506-0103-017 36- C4354 
1506-0103-017 36- C4355 
1506-0103-017 36- C4358 
1506-0103-017 36- C4365 
1506-0103-017 36- C4366 
1506-0103-017 36- C4371 
1506-0103-017 36- C4373 
1506-0103-017 36- C4379 
1506-0103-017 38- C443 
1506-0103-017 48- C2210 
1506-0103-017 48- C2211 
1506-0103-017 49- C2404 
1506-0103-017 49- C2409 
1506-0103-017 51- C4601 
1506-0103-017 54- C5107 
1506-0103-017 54- C5108 
1506-0103-017 56- C1605 
1506-0103-017 57- C1503 
1506-0103-017 10- C3004 
1506-0121-017 33- C4410 
1506-0122-017 42- C831 
1506-0122-017 42- C834 
1506-0150-017 10- C3013 
1506-0150-017 18- C202 
1506-0150-017 19- C202 
1506-0150-017 29- C4011 
1506-0150-017 29- C4013 
1506-0150-017 38- C421 
1506-0150-017 48- C2202 
1506-0150-017 48- C2204 
1506-0150-017 50- C2303 
1506-0150-017 36- 
1506-0152-017 22- C3113 
1506-0152-017 22- C3115 
1506-0152-017 29- C4017 
1506-0152-017 60- C1409 
1506-0159-017 4- C9015 
1506-0159-017 48- C2205 
1506-0159-017 50- C2302 
1506-0180-017 18- C205 
1506-0180-017 19- C205 
1506-0180-017 31- C1250 
1506-0180-017 31- C1252 
1506-0180-017 31- C1270 
1506-0180-017 31- C1276 
1506-0180-017 38- C401 



L 

L 

NUMERICAL INDEX 

PART FIG- REF 
NUMBER ITEM DES 

1517-3295-303 40- C540 
1517-3295-303 40- C541 
1517-3295-303 40- C542 
1517-3295-303 40- C543 
1521-0000-001 22- C3110 
1521-0000-004 4- C9008 
1521-0000-008 4- C9001 
1521-0000-008 4- C9004 
1521-0000-008 4- C9007 
1521-0000-008 4- C9009 
1521-0000-008 4- C9010 
1521-0000-008 4- C9011 
1521-0000-008 6- C2801 
1521-0000-008 6- C2802 
1521-0000-008 6- C2803 
1521-0000-008 6- C2808 
1521-0000-008 10- C3005 
1521-0000-008 10- C3006 
1521-0000-008 10- C3007 
1521-0000-008 10- C3008 
1521-0000-008 10- C3009 
1521-0000-008 10- C3015 
1521-0000-008 10- C3017 
1521-0000-008 10- C3018 
1521-0000-008 10- C3019 
1521-0000-008 10- C3021 
1521-0000-008 10- C3022 
1521-0000-008 10- C3023 
1521-0000-008 10- C3024 
1521-0000-008 10- C3025 
1521-0000-008 10- C3026 
1521-0000-008 10- C3027 
1521-0000-008 10- C3028 
1521-0000-008 10- C3029 
1521-0000-008 10- C3030 
1521-0000-008 10- C3031 
1521-0000-008 10- C3032 
1521-0000-008 10- -C3033 
1521-0000-008 10- C3045 
1521-0000-008 17- C301 
1521-0000-008 17- C303 
1521-0000-008 20- C3206 
1521-0000-008 20- C3209 
1521-0000-008 20- C3210 
1521-0000-008 20- C3211 
1521-0000-008 20- C3212 
1521-0000-008 20- C3214 
1521-0000-008 20- C3215 
1521-0000-008 20- C3218 
1521-0000-008 20- C3224 
1521-0000-008 20- C3228 
1521-0000-008 21- C3301 
1521-0000-008 21- C3302 
1521-0000-008 21- C3305 
1521-0000-008 21- C3330 
1521-0000-008 21- C3331 
1521-0000-008 21- C3332 
1521-0000-008 21- C3333 
1521-0000-008 21- C3334 
1521-0000-008 21- C3335 

PART FIG- R E F  
NUMBER ITEM DES 

1506-0270-017 44- C704 
1506-0270-017 36- 
1506-0271-017 20- C3207 
1506-0271-017 38- C435 
1506-0272-017 57- C1505 
1506-0330-017 26- C4213 
1506-0330-017 26- C4217 
1506-0330-017 36- C4374 
1506-0330-017 38- C446 
1506-0330-017 42- C824 
1506-0330-017 36- 
1506-0331-017 36- C4369 
1506-0331-017 36- C4370 
1506-0331-017 40- C530 
1506-0331-017 40- C533 
1506-0331-017 40- C537 
1506-0331-017 40- C547 
1506-0331-017 40- C551 
1506-0331-017 54- C5116 
1506-0390-017 31- C1251 
1506-0390-017 31- C1277 
1506-0390-017 36- 
1506-0392-017 22- C3120 
1506-0392-017 22- C3128 
1506-0392-017 40- C536 
1506-0392-017 40- C544 
1506-0392-017 57- C1506 
1506-0470-017 21- C3346 
1506-0470-017 34- C4523 
1506-0470-017 34- C4526 
1506-0470-017 36- C4327 
1506-0470-017 36- C4329 
1506-0470-017 40- C565 
1506-0470-017 46- C2215 
1506-0470-017 46- C2216 
1506-0470-017 36- 
1506-0470-107 26- C4214 
1506-G470-107 29- C4004 
1506-0471-017 18- C224 
1506-0471-017 19- C224 
1506-0471-017 20- C3204 
1506-0471-017 22- C3112 
1506-0471-017 22- C3117 
1506-0471-017 22- C3125 
1506-0471-017 26- C4259 
1506-0471-017 29- C4002 
1506-0471-017 29- C4010 
1506-0471-017 31- C1237 
1506-0471-017 33- C4405 
1506-0471-017 33- C4413 
1506-0471-017 36- C4343 
1506-0471-017 36- C4344 
1506-0471-017 36- C4353 
1506-0471-017 36- C4377 
1506-0471-017 36- C4378 
1506-0471-017 38- C427 
1506-0471-017 38- C428 
1506-0471-017 40- C555 
1506-0471-017 40- C558 
1506-0471-017 40- C561 

PART FIG- REF 
NUMBER ITEM DES 

1506-0472-017 21- C3325 
1506-0472-017 21- C3326 
1506-0472-017 29- C4015 
1506-0560-017 36- 
1506-0561-017 38- C458 
1506-0561-017 40- C572 
1506-0562-017 21- C3306 
1506-0562-017 21- C3307 
1506-0562-017 21- C3327 
1506-0562-017 21- C3328 
1506-0680-017 10- C3016 
1506-0680-017 29- C4008 
1506-0680-017 40- C513 
1506-0680-017 57- C1504 
1506-0680-017 36- 
1506-0681-017 22- C3114 
1606-0681-017 22- C3116 
1506-0820-017 36- C4368 
1506-0820-017 36- 
1507-0105-018 10- C3044 
1507-0105-018 21- C3337 
1507-0105-018 21- C3348 
1507-0105-018 26- C4258 
1507-0105-018 34- C4508 
1507-0105-018 34- C4509 
1507-0105-018 42- C827 
1507-0105-018 54- C5112 
1507-0105-118 31- C1273 
1507-0105-118 31- C1274 
1507-0105-118 60- C1406 
1507-0106-021 18- C221 
1507-0106-021 31- C1226 
1507-0106-121 19- C221 
1507-0106-121 36- C4339 
1507-0106-121 60- C1404 
1507-0335-018 57- C1518 
1507-0336-021 20- C3227 
1507-0336-023 19- C207 
1507-0336-023 19- C209 
1507-0336-023 21- C3312 
1507-0336-023 29- C4012 
1507-0474-018 21- C3313 
1507-0475-021 18- C228 
1507-0566-024 10- C3001 
1507-0566-024 10- C3002 
1507-0685-018 26- C4224 
1507-0685-018 26- C4225 
1507-0685-020 18- C234 
1507-0685-020 21- C3314 
1507-0685-020 22- C3130 
1507-0685-020 38- C452 
1507-0685-020 38- C453 
1508-0156-016 10- C3003 
1508-0157-020 56- C1611 
1508-0226-018 31- C1229 
1508-0226-018 31- C1264 
1508-0336-023 6- C2809 
1508-0336-023 31- C1269 
1517-3295-303 40- C538 
1517-3295-303 40- C539 
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L 

PART 
NUMBER 

FIG - 
I T E M  

REF 
DES 

C3336 
C3338 
C3339 
C3340 
C3341 
C3342 
C3101 
C3102 
C3103 
C3105 
C3106 
C3107 
C3108 
C104 
C107 
C108 
C109 
C l l O  
Clll 
C112 
C113 
C114 
C116 
C117 
C118 
C1007 
C1008 
C1009 
C l O l O  
C l O l l  
C1014 
C1015 
C1016 
C1017 
C1018 
C1019 
C1020 
C4218 
C4244 
C4245 
C4246 
C4247 
C4248 
C4101 
C4102 
C4104 
C4106 
C4124 
C4127 
C4131 
C4132 
C4133 
C4134 
C4135 
C4136 
C4137 
C4138 
C4139 
C4140 
C4141 

PART 
NUMBER 

1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-098 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 

FIG- 
I T E M  

28- 
28- 
28- 
28- 
28- 
28- 
29- 
29- 
31- 
31- 
31- 
31- 
31- 
33- 
33- 
33- 
33- 
33- 
33- 
33- 
33- 
33- 
34- 
34- 
34- 
34- 
34- 
34- 
34- 
34 - 
34 - 
36- 
36- 
36- 
36- 
36- 
38- 
38- 
38- 
42- 
42- 
42- 
42- 
47- 
47- 
47- 
47 - 
54- 
54- 
54- 
54- 
54- 
54- 
54- 
56- 
56- 
56- 
56- 
60- 
60- 

REF 
DES 

C4142 
C4148 
C4149 
C4150 
C4151 
C4152 
C4005 
C4014 
C1225 
C1227 
C1228 
C1230 
C1231 
C4401 
C4402 
C4403 
C4414 
C4415 
C4416 
C4417 
C4418 
C4419 
C4506 
C4507 
C4515 
C4528 
C4530 
C4532 
C4533 
C4539 
C4540 
C4333 
C4335 
C4337 
C4341 
C4356 
C442 
C451 
C459 
C810 
C811 
C822 
C833 
C3801 
C3802 
C3803 
C3804 
C5101 
C5103 
C5104 
C5110 
C5111 
C5114 
C5115 
C1602 
C1603 
C1606 
C1610 
C1401 
C1402 

PART 
NUMBER 

1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0000-008 
1521-0102-001 
1523-0000-002 
1523-0000-002 
1523-0000-002 
1523-0000-002 
1523-0000-002 
1523-0000-002 
1523-0000-002 
1523-0000-002 
1523-0000-002 
1523-0000-004 
1523-0000-004 
1523-0000-004 
1523-0000-004 
1523-0000-004 
1523-0000-004 
1550-0100-510 
1580-1000-200 
1580-1000-200 
1580-1000-200 
1580-1000-200 
1580-1000-200 
1580-1000-200 
1580-1000-200 
1580-1000-200 
1580-1000-200 
1580-1000-200 
1580-1000-200 
1580-1000-200 
1580-1000-200 
1580-1000-200 
1580-1000-200 
1580-1000-200 
1580-1000-200 
1580-1000-200 
1580-1000-350 
1580-1000-350 
1580-1000-350 
1580-1000-350 
1580-1000-350 
1580-1000-350 
1580-1000-350 
1580-1000-350 
1580-1000-350 
1580-1000-350 
1580-1000-350 
1580-1000-350 
1580-1000-350 
1580-1000-350 
1580-1000-350 
1580-1000-350 
1580-1000-350 
1580-1000-350 
1580-1002-460 
1580-1002-460 
1580-1002-460 

FIG - 
I T E M  

60- 
60- 
10- 
10- 
56- 
28- 
28- 
28- 
28- 
28- 
31- 
31- 
42- 
44- 

4- 
4- 
4- 

54- 
54- 
54- 
53- 
18- 
18- 
18- 
18- 
18- 
18- 
18- 
19- 
19- 
19- 
19- 
19- 
23- 
23- 
24- 
24- 
36- 
36- 
20- 
20- 
20- 
21- 
21- 
22- 
22- 
26- 
26- 
28- 
28- 
29- 
34- 4 

34- 
56- 
56- 
60- 
60- 
29- 
34- 
34 - 

REF 
DES 

C1405 
C1408 
C3014 
C3020 
C1604 
C4109 
C4113 
C4119 
C4143 
C4144 
C1212 
C1215 
C836 
C705 
C9012 
C9013 
C9014 
C5121 
C5122 
C5123 
C5127 
C207 
C209 
C216 
C229 
C230 
C231 
C232 
C216 
C229 
C230 
C231 
C232 
C102 
C103 
C1022 
C1023 
C4346 
C4350 
C3205 
C3208 
C3213 
C3343 
C3345 
C3111 
C3122 
C4221 
C4253 
C4103 
C4107 
C4001 
C4501 
C4503 
C1601 
C1609 
C1410 
C1411 
C4020 
C4531 
C4534 



NUMERICAL INDEX 

PART FIG- REF 
NUMBER ITEM DES 

1580-1002-460 57- C1516 
1580-1002-460 57- C1517 
1580-1020-049 31- C1275 
1580-1020-049 57- C1513 
1580-1020-158 57- C1511 
1580-1022-155 57- C1512 
1580-1090-500 56- C1608 
1580-1092-450 20- C3203 
1580-1092-450 21- C3303 
1580-1092-450 21- C3304 
1580-1092-450 21- C3344 
1580-1092-450 26- C4226 
1580-3310-150 17- C304 
1580-3310-150 17- C305 
1580-3310-150 20- C3201 
1580-3310-150 20- C3219 
1580-3310-150 36- C4332 
1580-3310-150 42- C812 
1580-3310-150 42- C813 
1580-3310-150 57- C1515 
1580-3310-360 57- C1508 
1580-3312-215 57- C1514 
1580-3322-210 52- C1701 
1580-3322-210 52- C1702 
1580-3392-450 21- C3310 
1580-3392-450 21- C3311 
1580-3392-450 21- C3329 
1580-3392-450 33- C4409 
1580-3392-450 33- C4420 
1580-4700-045 22- C3104 
1580-4700-045 22- C3123 
1580-4700-045 22- C3124 
1580-4700-045 26- C4222 
1580-4700-045 26- C4223 
1580-4700-045 34- C4511 
1580-4700-215 13- C1901 
1580-4700-215 29- C4007 
1580-4700-215 31- C1204 
1580-4700-215 31- C1207 
1580-4700-215 31- C1209 
1580-4700-215 40- C550 
1580-4700-215 60- C1407 
1580-4700-220 6- C2810 
1580-4700-220 10- C3042 
1580-4700-220 10- C3043 
1580-4702-105 10- C3041 
1580-4702-105 23- C l O l  
1580-4702-105 23- C106 
1580-4702-105 24- C1021 
1580-4702-105 28- C4105 
1580-4702-105 36- C4376 
1580-4702-105 57- C1502 
1580-4702-105 57- C1507 
1580-4702-105 60- C1403 
1580-4710-356 57- Cl-501 
1600-1050-925 29- C4021 
1605-3360-475 19- C227 
1605-3360-475 34- C4510 
1605-3360-475 54- C5109 
1620-2200-500 26- C4257 

PART FIG- REF 
NUMBER ITEM DES 

1620-2210-600 28- C4108 
1620-2210-600 28- C4111 
1620-2210-600 28- C4114 
1620-2210-600 44- C702 
1620-2210-600 44- C703 
1620-2210-600 53- C5124 
1620-5100-500 36- C4380 
1625-2230-100 18- C201 
1625-2230-100 19- C201 
1625-2230-100 10- C3040 
1642-1040-400 18- C217 
1642-1040-400 18- C233 
1642-1040-400 19- C217 
1700-5122-200 46- FL2211 
1800-5051-400 13- L1901 
1800-5051-400 57- L1501 
1800-5051-400 57- L1502 
1800-5051-400 57- L1503 
1800-5051-400 57- L1504 
1800-5054-004 16- L5201 
1800-5062-200 28- L4105 
1800-5284-300 17- L301 
1800-7624-900 38- FL 401 
1800-7624-900 38- FL 404 
1800-7624-900 38- FL405 
1800-7624-900 38- FL 407 
1800-7624-900 48- FL 2201 
1800-7624-900 48- FL 2202 
1800-7624-900 48- FL2203 
1800-7624-900 50- FL 2301 
1800-7624-900 50- FL2302 
1800-7625-100 36- FL4301 
1800-7625-100 36- FL 4302 
1800-7625-100 36- FL4303 
1800-7625-100 36- FL 4304 
1800-7625-100 36- FL4305 
1800-7625-100 36- FL4307 
1800-7636-000 38- FL408 
1800-7636-000 38- FL409 
1800-7636-000 38- FL411 
1800-7636-100 42- FL801 
1800-7636-100 42- FL802 
1800-7636-100 42- FL803 
1800-7636-100 42- FL 804 
1800-7636-100 42- FL805 
1800-7636-100 42- FL806 
1800-7637-000 38- FL410 
1801-0010-001 4- L9001 
1801-0010-001 4- L9005 
1801-0010-001 28- L4101 
1801-0010-001 28- L4102 
1801-0010-001 28- L4103 
1801 -0010-001 28- L4104 
1801-0010-001 31- L1202 
1801-0010-001 31- L1203 
1801-0010-001 31- L1204 
1801-0010-001 38- L414 
1801-0010-001 54- L5101 
1801-0010-001 54- L5102 
1801-0015-001 26- L4202 

PART FIG- REF 
NUMBER ITEM DES 

1801-0015-001 42- L810 
1801-0015-001 42- L811 
1801-0022-001 4- L9002 
1801-0022-001 4- L9004 
1801-0022-001 6- L2801 
1801-0022-001 22- L3101 
1801-0022-001 22- L3102 
1801-0022-001 31- L1201 
1801-0022-001 34- LR501 
1801 -0022-001 36- L4302 
1801-0022-001 36- L4303 
1801 -0022-001 36- L4306 
1801-0022-001 36- L4307 
1801-0022-001 36- L4310 
1801-0022-001 36- L4313 
1801-0022-001 36- L4318 
1801-0022-001 38- L412 
1801-0022-001 38- L413 
1801-0022-001 38- L420 
1801 -0022-001 38- L422 
1801-0022-001 40- L509 
1801-0022-001 40- L510 
1801 -0022-001 40- L511 
1801-0022-001 40- L513 
1801-0022-001 40- L514 
1801-0022-001 40- L515 
1801-0022-001 42- L801 
1801-0022-001 42- L812 
1801-0022-001 42- L813 
1801-0022-001 44- L701 
1801-0022-001 54- L5105 
1801-0022-001 58- L3502 
1801-0022-001 58- L3503 
1801-0101-001 36- L4315 
1801-0101-001 36- L4316 
1801-0101-001 53- L5107 
1801-0102-001 47- L3801 
1801-0102-001 47- L3802 
1801-0108-001 26- L4204 
1801-0108-001 29- L4003 
1801-0108-001 31- L1205 
1801-0108-001 31- L1206 
1801 -0108-001 31 - L1207 
1801-0108-001 31- L1213 
1801-0108-001 31- L1214 
1801-0108-001 46- L2201 
1801-0108-001 54- L5106 
1801-0109-001 38- L416 
1801-0109-001 44- L702 
1801-0109-001 44- L703 
1801-0109-001 44- L706 
1801-0109-001 44- L710 
1801-0109-001 44- L712 
1801-0109-001 44- L713 
1801-0109-001 53- L5108 
1801-0109-001 53- L5109 
1801-0109-001 53- L5110 
1801-0221-001 36- L4317 
1801-0228-001 31- L1210 
1801-0228-001 38- L418 

L 



NUMERICAL INDEX . 

PART FIG- REF 
NUMBER ITEM DES 

2115-0000-013 58- P202 
2115-0000-014 13- P1602 
2115-0000-016 18- 5202 
2115-0000-016 19- 5202 
2115-0000-016 59- P1401 
2115-0000-022 58- P l l O l  
2115-0000-057 52- 51701 
2115-0000-120 56- 51601 
2115-0001-003 16- P301 
2115-0001-003 52- PI703 
2115-0001-003 58- P201 
2115-0001-005 16- P203 
2115-0001-007 13- P2801 
2115-0001-007 17- P205 
2115-1001-003 17- 3301 
2115-1001-003 18- 5201 
2115-1001-003 19- 5201 
2115-1001-003 57- JTBl 
2115-1001-004 62- 51101 
2115-1001-005 18- 5203 
2115-1001-005 19- 5203 
2115-1001-007 18- 5205 
2115-1001-007 19- 5205 
2115-1002-007 6- 52801 
2115-1002-008 23- 5104 
2115-1002-115 56- 51602 
2115-2013-110 60- 51401 
2115-9001-005 13- 52230 
2115-9001-005 53- 35106 
2115-9002-005 13- P5106 
2115-9002-005 46- P2230 
2123-0000-030 46- 52201 
2123-0000-030 46- 52202 
2123-0000-030 53- 55101 
2123-0000-030 53- 55102 
2123-0000-030 53- 55103 
2123-0000-030 53- 55104 
2123-0000-030 53- 55105 
2123-0000-036 44- 5601 
2123-0000-036 44- 5602 
2123-0000-036 45- 59301 
2123-0000-036 45- 59302 
2123-0000-036 45- 59303 
2123-0000-038 46- 52203 
2123-0000-038 46- 52204 
2123-0000-038 46- 52205 
2123-0000-038 46- 52206 
2123-0000-038 46- 52207 
2123-0000-038 46- 52208 
2123-0000-038 46- 52209 
2123-0000-038 46- 52210 
2125-0000-003 8- P3601 
2125-0000-003 9- P3601 
2127-9900-100 13- 82 
2127-9900-100 13- 84 
2127-9900-100 16- 20 
2127-9900-100 17- 
2127-9900-100 51- 15 
2127-9900-100 58- 63 
2127-9900-100 58- 65 

PART FIG- REF 
NUMBER ITEM DES 

1801-0228-001 38- L419 
1801-0229-001 23- L l O l  
1801-0229-001 26- L4201 
1801-0229-001 31- L1212 
1801-0229-001 31- L1215 
1801-0229-001 38- L421 
1801-0229-001 40- L516 
1801-0338-001 31- L1208 
1801-0339-001 36- L4314 
1801-0471-001 29- L4002 
1801-0471-001 36- L4301 
1801-0471-001 36- L4304 
1801-0471-001 36- L4305 
1801-0471-001 36- L4311 
1801-0471-001 42- L808 
1801-0471-001 42- L809 
1801-0479-001 36- L4309 
1801-0479-001 40- L512 
1801-0688-001 40- L517 
1801-0689-001 36- L4308 
1801-0689-001 36- L4319 
1801-0828-001 38- L402 
1801-0828-001 38- L403 
1801-0828-001 38- L406 
1801-7625-100 40- FL 501 
1801-7625-100 40- FL 502 
1801-7625-100 40- FL 503 
1801-7625-100 40- FL 504 
1801-7625-100 40- FL 505 
1801-7625-100 40- FL 506 
1801-7625-100 40- FL 507 
1801-7625-100 40- FL 508 
1803-0027-001 29- L4001 
1804-0000-010 31- L1209 
1804-0000-013 26- L4203 
1804-0000-013 38- L415 
1808-0000-003 36- L4320 
1808-0011-023 36- L4312 
2100-0000-100 26- 4 
2100-0000-100 28- 6 
2100-0000-100 29- 1 
2100-0000-100 31- 7 
2100-0000-100 34- 3 
2100-0000-100 36- 3 
2100-0000-100 38- 6 
2100-0000-100 40- 4 
2100-0000-100 42- 1 
2100-0000-100 52- 14 
2100-5150-400 58- 58 
2106-0000-012 15- 4 
2106-8141-060 58- 34 
2109-0000-005 13- 43 
2109-0000-005 13- 77 
2111-0000-002 14- 9 
2111-0002-500 14- 3 
2113-0000-013 14- 2 
2113-0000-018 58- 53501 
2113-0000-018 58- 53506 
2113-0000-018 58- 53507 
2113-0000-018 58- 53508 

PART FIG- REF 
NUMBER ITEM DES 

2113-0000-019 3- P3505 
2113-0000-020 3- 59002 
2113-0000-020 3- 39003 
2114-0000-007 22- TP3101 
2114-0000-007 22- TP3102 
2114-0000-007 22- TP3103 
2114-0000-007 22- TP3104 
2114-0000-007 22- TP3105 
2114-0000-007 22- TP3106 
2114-0000-007 23- TPlOl 
2114-0000-007 23- TP102 
2114-0000-007 26- TP4201 
2114-0000-007 33- TP4401 
2114-0000-007 33- TP4402 
2114-0000-007 33- TP4403 
2114-0000-007 33- TP4404 
2114-0000-007 33- TP4405 
2114-0000-007 33- TP4406 
2114-0000-007 33- TP4407 
2114-0000-007 33- TP4408 
2114-0000-007 33- TP4409 
2114-0000-007 33- TP4410 
2114-0000-007 33- TP4411 
2114-0000-007 33- TP4412 
2114-0000-007 33- TP4413 
2114-0000-007 33- TP4414 
2114-0000-007 33- TP4415 
2114-0000-007 34- TP4501 
2114-0000-007 34- TP4502 
2114-0000-007 34- TP4503 
2114-0000-007 34- TP4504 
2114-0000-007 34- TP4505 
2114-0000-007 36- TP4301 
2114-0000-007 36- TP4302 
2114-0000-007 57- TP1501 
2114-0000-007 57- TP1502 
2114-0000-007 57- TP1503 
2114-0000-007 57- TP1504 
2114-0000-007 57- TP1505 
2114-0000-007 57- TP1506 
2114-0000-007 57- TP1508 
2114-0000-007 57- TP1509 
2114-0000-020 52- 11 
2114-0000-022 13- 81  
2114-0000-022 13- 83 
2114-0000-022 16- 2 
2114-0000-022 16- 19 
2114-0000-022 17- 
2114-0000-022 52- 12 
2114-0000-022 58- 61 
2114-0000-022 58- 62 
2114-0000-022 58- 64 
2114-0000-023 51- 14 
2114-9001-001 13- 80 
2114-9001-001 53- 14 
2114-9002-001 13- 85 
2114-9002-001 46- 31 
2115-0000-007 52- 51702 
2115-0000-013 51- P1601 
2115-0000-013 51- P1701 



A - A  ? /bf ILLUSTRATED PARTS CATALOG 

PART 
NUMBER 

2129-0186-116 
2129-0186-116 
2129-0186-116 
2129-0186-134 
2129-0186-134 
2129-0186-134 
2129-0186-134 
2129-0186-134 
2129-0186-140 
2129-1001-020 
2129-1001-020 
2129-1025-016 
2129-1025-020 
2129-1025-020 
2129-1025-020 
2129-1025-020 
2129-1025-020 
2129-1025-020 
2129-1025-020 
2129-1025-026 
2129-1025-026 
2129-1087-016 
2129-1087-016 
2129-1087-016 
2129-1087-034 
2129-1087-034 
2129-1087-034 
2129-1087-034 
2129-1087-034 
2129-1087-040 
2129-1087-040 
2132-0004-000 
2160-9016-602 
2161-1755-012 
2200-0410-100 
2200-0410-100 
2200-0410-100 
2200-0410-100 
2200-2010-400 
2200-2094-200 
2200-2094-200 
2200-2094-200 
2200-2094-200 
2200-2094-200 
2200-2094-200 
2200-2094-200 
2200-2094-200 
2200-2094-200 
2200-2094-200 
2200-2094-200 
2200-2094-200 
2200-2094-200 
2200-2094-200 
2200-2094-200 
2200-2094-200 
2200-2094-200 
2200-2094-200 
2200-2094-200 
2200-2094-200 
2200-2094-200 

- 
FIG - 
ITEM 

10- 
22- 
23- 
10- 
21- 
23- 
24- 
24- 
20- 
18 - 
60 - 
3 1  - 
23- 
28 - 
34- 
36 - 
38- 
40- 
42- 
22- 
26- 
62 - 
62- 
62- 
62- 
62 - 
62- 
62- 
62- 
62- 
62- 
57- 1 
58- 

3 - 
51- 
58- 
58- 
58- 

6- 
26- 
26- 
28- 
28- 
29- 
29- 
29- 
31- 
31  - 
31- 
33- 
34- 
34- 
36- 
36- 
36- 
38- 
38- 
38- 
38- 
38 - 

REF 
DES 

P3001 
P3102 
P l  01  
P3002 
53301 
PI02 
P l  001 
P1002 
P3201 
52 04 
51402 
51201 
51 03 
54102 
54501 
54301 
54 02 
5501 
5801 
53101 
54201 
51 01  
53001 
53101 
51 001 
51 002 
51 02 
53002 
53301 
51104 
53201 

53509 
PI07 
546031 
535031 
535041 
535051 
52802 
54202 
54203 
54101 
54103 
54001 
54002 
54003 
51202 
51203 
51204 
54401 
54 5 02 
54503 
54302 
54303 
54304 
5401 
54 03 
54 04 
5405 
5406 

NUMERICAL INDEX 

PART FIG- REF 
NUMBER ITEM DES 

2200-2094-200 40- 5502 
2200-2094-200 40- 5503 
2200-2094-200 42- 5802 
2200-2094-200 42- 5803 
2200-2094-200 10- 53003 
2200-9900-100 51- 54601 
2217-9910-100 58- 53502 
2220-1020-100 51- 54602 
2302-0107-030 40- YFL5Ol 
2302-0107-030 40- YFL502 
2302-0107-030 40- YFL503 
2302-0107-030 40- YFL 504 
2302-0107-030 40- YFL 505 
2302-0107-030 40- YFL506 
2302-0107-030 40- YFL 507 
2302-0107-030 40- YFL508 
2302-0107-030 40- YFL509 
2302-0107-060 36- YFL4303 
2302-0107-060 36- YFL4304 
2302-0107-150 36- YFL4301 
2302-0107-150 36- YFL4302 
2363-0087-000 40- Y511 
2363-0090-000 22- Y3101 
2363-0095-000 10- Y3001 
2363-0097-000 23- Y l O l  
2363-0101-000 40- Y501 
2400-0000-002 1- 9 
2400-2396-600 12- 3 
2400-5152-900 37- 6 
2400-5153-000 39- 6 
2400-5153-100 41- 7 
2400-5153-200 30- 7 
2400-5153-300 27- 8 
2400-5153-400 35- 5 
2400-5153-500 25- 7 
2400-5154-000 32- 8 
2400-5157-300 12- 1 
2400-5158-000 41- 8 
2400-7636-400 15-  7 
2400-8002-000 12- 2 
2400-8003-000 16- 30 
2401-5252-401 58- 25 
2401-5252-601 58- 23 
2402-0005-603 58- 6 
2402-0921-900 16- 5 
2402-0921-900 58- 5 
2402-0965-900 16- 7 
2402-5053-001 58- 1 4  
2402-5150-800 16- 9 
2402-5251-600 58- 21 
2402-5252-201 58- 27 
2403-5550-000 58- 57 
2403-6150-000 58- 57 
2405-5163-700 16- 22 
2406-5050-000 58- 54 
2406-5383-100 13- 2 
2406-5383-200 13- 1 
2506-5550-300 45- 4 
2508-5153-801 28- 1 
2508-5154-400 31- 5 

PART 
NUMBER 

FIG- REF 
ITEM DES 

28- 2 
40- 2 
40- 1 
38- 2 
38- 4 
38- 1 
36- 6 
36- 4 
26- 2 
16- 3 
16- 15 
26- 1 
36- 1 
36- 2 
19- 1 
10- 1 
58- 29 
13-  73 
16- 24 
53- 4 
58- 41  
58- 31  
60- 1 

6- 1 
58- 3 
55- 11 
51- 27 
58- 40 
43- 2 
45- 3 
28- 4 
34- 1 
52- 4 
58- 26 
46- 15 
58- 24 
58- 13 
58- 28 
58- 56 

3- 4 
3- 7 

13- 45 
22- 
16-  23 

3- 6 
16- 10 
16- 6 
16- 8 
58- 30 
58- 22 
58- 7 
46- 4 
46- 5 
46- 7 
53- 1 0  
46- 2 
46- 14 
46- 18 
13- 15 
13- 17 



c NUMERICAL INDEX 

PART FIG- REF 
NUMBER ITEM DES 

2840-0000-042 58- 
2840-0000-042 58- 
2840-0000-042 58- 
2840-0003-001 16- 26 
2840-0003-001 58- 2 
2840-0003-001 58- 45 
2840-0125-001 51- 28 
2840-2625-100 58- 32 
2840-5053-500 16- 13 
2840-7600-208 53- 11 
2845-5161-200 13- 5 
2845-5161-300 13- 
2845-5161-400 13- 6 
2850-0000-000 13- 42 
2850-0000-002 51- 3 
2850-0000-005 52- 6 
2850-0000-007 22- 2 
2850-0000-008 51- 10 
2850-0000-008 55- 9 
2850-0000-008 58- 37 
2850-0000-008 61- 2 
2850-0000-008 61- 4 
2850-0000-012 58- 42 
2850-0000-012 58- 52 
2850-0000-014 58- 11 
2850-0000-015 46- 3 
2850-0000-020 13- 61 
2850.-0000-020 13- 75 
2850-0000-026 51- 30 
2850-0000-044 61- 6 
2850-0000-046 16- 25 
2850-0000-046 58- 20 
2850-0000-081 58- 4 
2850-0000-081 58- 44 
2850-1180-100 58- 46 
2850-1180-100 58- 17 
2850-7601-301 51- 23 
2850-7601-308 13- 71 
2850-8502-000 14- 12 
2900-0090-304 61- M3702 
2900-0090-602 61- M3701 
2901-7333-000 58- AT3501 
3101-0000-008 23- 2 
3101-0000-021 23- 1 
3101-3953-100 16- P5201 
3107-0205-000 54- 1 
3107-5056-000 43- 5 
3107-5056-100 43- 3 
3107-5154-500 31- 6 
3107-5155-000 28- 3 
3107-5155-400 16- 18 
3107-5155-500 16- 14 
3107-5156-003 26- 3 
3107-5156-600 40- 3 
3107-5156-601 38- 5 
3107-5156-602 38- 3 
3107-5156-603 36- 5 
3107-5156-604 36- 7 
3107-5156-605 52- 13 
3107-5180-800 24- 5 

PART FIG- R E F  
NUMBER ITEM DES 

2803-0188-006 14- 11 
2803-0188-006 25- 2 
2803-0188-006 25- 4 
2803-0188-006 27- 2 
2803-0188-006 27- 6 
2803-0188-006 28- 5 
2803-0188-006 30- 2 
2803-0188-006 30- 4 
2803-0188-006 32- 2 
2803-0188-006 32- 6 
2803-0188-006 34- 2 
2803-0188-006 35- 3 
2803-0188-006 37- 2 
2803-0188-006 39- 2 
2803-0188-006 41- 2 
2803-0188-006 41- 6 
2803-0188-006 46- 10 
2803-0188-006 46- 30 
2803-0188-006 46- 12 
2803-0188-006 46- 28 
2803-0188-006 53- 3 
2803-0188-006 53- 9 
2803-0186-012 3- 2 
2803-0250-001 46- 24 
2803-0250-002 13- 50 
2803-0250-002 13- 54 
2803-0250-002 13- 48 
2803-0250-003 8- 3 
2803-0250-003 13- 72 
2803-0250-003 13- 4 
2803-0250-003 13- 56 
2803-0250-003 13- 69 
2803-0250-003 53- 2 
2803-0250-003 53- 7 
2803-0250-003 55- 13 
2803-0250-003 58- 59 
2803-0250-006 13- 60 
2803-0250-006 13- 31 
2803-0250-006 13- 3 
2803-0250-006 13- 13 
2803-0250-006 13- 33 
2803-0250-006 13- 64 
2803-0250-006 13- 25 
2803-0250-006 13- 35 
2803-0250-006 13- 27 
2803-0250-006 13- 37 
2803-0250-006 13- 58 
2803-0250-006 13- 29 
2803-0250-006 13- 39 
2803-0250-006 13- 79 
2803-0250-006 16- 12 
2803-0250-006 16- 4 
2803-0250-006 16- 16 
2803-0250-006 16- 28 
2803-0250-006 51- 8 
2803-0250-006 55- 2 
2803-0250-006 55- 6 
2803-0313-003 9- 3 
2803-0375-050 46- 26 
2803-0375-050 51- 9 

PART FIG- REF 
NUMBER ITEM DES 

2803-0375-050 55- 3 
2803-0375-050 55- 8 
2803-0500-002 13- 67 
2803-0500-006 58- 35 
2803-0500-006 58- 9 
2803-0563-006 46- 8 
2803-0625-006 46- 19 
2804-0250-003 58- 33 
2804-0250-006 51- 31 
2804-0313-006 15- 6 
2804-0313-006 51- 29 
2804-0313-006 58- 49 
2804-0438-006 51- 20 
2804-0438-006 51- 17 
2804-0500-006 13- 41 
2804-0500-006 51- 5 
2804-0750-006 51- 2 
2804-7600-208 53- 5 
2805-0125-001 46- 23 
2805-0250-006 52- 1 
2805-0625-020 15- 2 
2805-1250-006 51- 26 
2805-1750-006 52- 3 
2806-5060-500 46- 25 
2809-0188-006 53- 12 
2820-0000-003 46- 20 
2820-0001-005 46- 22 
2820-0001-017 46- 21 
2831-0001-000 16- 1 
2840-0000-001 8- 5 
2840-0000-001 51- 21 
2840-0000-001 51- 4 
2840-0000-001 51- 18 
2840-0000-001 58- 50 
2840-0000-002 52- 2 
2840-0000-002 52- 5 
2840-0000-003 13- 51 
2840-0000-003 13- 62 
2840-0000-003 13- 55 
2840-0000-003 13- 65 
2840-0000-003 13- 68 
2840-0000-003 13- 49 
2840-0000-003 13- 59 
2840-0000-003 16- 17 
2840-0000-003 51- 11 
2840-0000-003 51- 24 
2840-0000-003 58- 10 
2840-0000-003 58- 38 
2840-0000-004 3- 5 
2840-0000-004 13- 46 
2840-0000-004 22- 3 
2840-0000-004 58- 43 
2840-0000-004 58- 53 
2840-0000-008 13- 76 
2840-0000-008 58- 39 
2840-0000-008 61- 3 
2840-0000-008 61- 5 
2840-0000-025 15- 3 
2840-0000-037 16- 27 
2840-0000-042 58- 



L J NUMERICAL INDEX 

PART FIG- REF 
NUMBER ITEM DES 

3214-4002-100 22- U3101 
3214-4002-100 22- U3113 
3214-4002-100 24- U1017 
3214-4002-100 33- U4415 
3214-4010-100 22- U3111 
3214-4010-100 22- U3112 
3214-4010-100 22- U3122 
3214-4013-100 18- U203 
3214-4013-100 18- U209 
3214-4013-100 19- U203 
3214-4013-100 33- U4407 
3214-4013-100 33- U4412 
3214-4013-100 56- U1602 
3214-4040-101 34- U4502 
3214-4051-100 18- U204 
3214-4051-100 19- U204 
3214-4051-100 21- U3313 
3214-4051-100 21- U3316 
3214-4051-100 21- U3317 
3214-4052-100 34- U4508 
3214-4052-100 34- U4509 
3214-4098-100 33- U4413 
3214-5018-100 34- U4505 
3214-5018-100 34- U4506 
3214-5018-100 34- U4507 
3214-5018-100 34- U4511 
3214-5018-100 34- U4513 
3214-5020-100 22- U3102 
3214-5036-100 56- U1603 
3214-7374-000 10- U3005 
3214-7374-000 10- U3012 
3214-7374-000 10- U3017 
3214-7374-000 22- U3104 
3214-7374-000 22- U3106 
3214-7374-000 22- U3109 
3214-7374-000 22- U3115 
3214-7374-000 24- UlOOl 
3214-7374-000 24- U1002 
3214-7374-000 24- U1003 
3214-7374-000 24- U1004 
3214-7374-000 24- U1008 
3214-7374-000 24- U1009 
3214-7374-000 24- UlOlO 
3214-7374-000 24- U1013 
3214-7374-000 24- U1020 
3214-7374-000 33- U4408 
3214-7906-000 24- U l O l l  
3214-7906-000 24- U1012 
3214-8244-000 23- U102 
3214-8244-000 23- U104 
3214-8245-000 23- U106 
3214-9000-000 23- U112 
3214-9000-000 24- U1014 
3214-9138-000 10- U3013 
3214-9138-000 24- U1016 
3214-9139-000 23- U105 
3214-9139-000 24- U1007 
3214-9139-000 24- U1015 
3214-9244-000 10- U3006 
3214-9244-000 10- U3007 

PART FIG- REF 
NUMBER ITEM DES 

3107-5252-800 25- 5 
3107-5252-800 27- 3 
3107-5252-800 30- 5 
3107-5252-800 32- 3 
3107-5252-800 37- 3 
3107-5252-800 39- 4 
3107-5252-800 41- 4 
3107-5259-700 22- 1 
3130-0000-001 26- U4213 
3130-0000-010 26- U4212 
3130-0000-024 21- U3311 
3130-0000-025 6- U2801 
3130-0000-025 38- U406 
3130-0000-025 38- U407 
3131-0000-025 10- U3015 
3131-0000-027 26- U4211 
3131-0000-029 26- U4201 
3131-0000-029 26- U4203 
3131-0000-029 26- U4204 
3131-0000-029 26- U4205 
3131-0000-029 26- U4207 
3131-0000-029 26- U4208 
3131-0000-030 33- U4402 
3131-0000-032 26- U4206 
3131-0000-034 26- U4210 
3131-0000-034 29- U4002 
3131-0000-034 38- U403 
3131-0000-038 36- U4301 
3131-0000-044 6- U2802 
3131-0000-044 10- U3014 
3131-0000-044 26- U4202 
3131-0000-044 29- U4001 
3131-0000-044 38- U404 
3133-0000-001 17- U301 
3133-0000-001 33- U4414 
3133-0000-001 33- U4420 
3133-0000-004 17- U302 
3133-0000-005 34- U4503 
3133-0000-005 34- U4510 
3133-0000-005 34- U4512 
3133-0000-006 33- U4417 
3133-0000-006 33- U4421 
3133-0000-006 60- U1401 
3133-0000-008 33- U4418 
3133-0000-010 23- U114 
3133-0000-010 34- U4516 
3133-0000-011 20- U3206 
3133-0000-011 22- U3123 
3133-0000-011 33- U4416 
3133-0000-012 33- U4403 
3133-0000-012 33- U4404 
3133-0000-012 33- U4405 
3133-0000-012 33- U4406 
3133-0000-012 33- U4411 
3133-0000-015 18- U201 
3133-0000-015 19- U201 
3133-0000-021 22- U3103 
3133-0000-021 22- U3105 
3133-0000-021 22- U3107 
3133-0000-021 22- U3108 

PART FIG- REF 
NUMBER ITEM DES 

3133-0000-021 22- U3110 
3133-0000-022 22- U3121 
3133-0000-022 33- U4410 
3133-0000-023 10- U3004 
3133-0000-023 18- U202 
3133-0000-023 20- U3202 
3133-0000-023 20- U3205 
3133-0000-023 21- U3301 
3133-0000-023 21- U3310 
3133-0000-023 21- U3322 
3133-0000-023 21- U3324 
3133-0000-023 21- U3325 
3133-0000-023 22- U3120 
3133-0000-023 29- U4005 
3133-0000-023 29- U4006 
3133-0000-023 33- U4401 
3133-0000-023 34- U4504 
3133-0000-023 38- U401 
3133-0000-024 20- U3207 
3133-0000-024 21- U3308 
3133-0000-024 57- U1501 
3133-0000-024 57- U1502 
3133-0000-024 57- U1503 
3134-0000-003 33- U4419 
3134-0000-003 34- U4514 
3134-0000-003 34- U4515 
3134-0000-017 26- U4209 
3134-0000-021 10- U3018 
3134-0000-021 10- U3019 
3134-0000-109 28- U4110 
3135-0000-010 20- U3201 
3135-0000-038 21- U3302 
3135-0000-038 21- U3303 
3135-0000-038 21- U3306 
3135-0000-038 21- U3314 
3135-0000-038 21- U3323 
3135-0000-052 22- U3116 
3135-0000-052 33- U4409 
3135-0000-054 18- U206 
3135-0000-054 18- U208 
3135-0000-054 19- U206 
3135-0000-054 19- U208 
3135-0000-054 20- U3209 
3135-0000-054 29- U4007 
3135-0000-054 38- U405 
3135-0000-054 10- U3001 
3135-0000-054 10- U3002 
3135-0000-054 10- U3003 
3135-0000-055 42- U801 
3211-3014-000 29- U4009 
3211-3390-000 6- U2803 
3211-3390-000 34- U4501 
3213-0003-000 28- U4105 
3213-0003-000 28- U4106 
3213-0003-000 28- U4109 
3213-0861-100 28- U4104 
3213-1010-200 28- U4108 
3213-1200-900 28- U4107 
3213-1201-500 38- U402 
3213-1201-700 31- U1201 



NUMERICAL INDEX 

PART FIG- REF 
NUMBER ITEM DES 

4701-0103-003 54- R5113 
4701-0104-003 21- R3419 
4701-0121-003 54- R5112 
4701-0122-003 38- R464 
4701-0123-003 38- R416 
4701-0151-003 47- R3806 
4701-0152-003 38- 
4701-0181-003 45- R9401 
4701-0182-003 38- 
4701-0220-003 26- F.4234 
4701-0220-003 28- R4102 
4701-0220-003 31- R1239 
4701-0220-003 38- R408 
4701-0220-003 38- R409 
4701-0220-003 54- R5107 
4701-0220-003 28- 
4701-0221-003 28- R4101 
4701-0221-003 28- R4103 
4701-0221-003 46- R2218 
4701-0221-003 48- R2203 
4701-0221-003 48- R2210 
4701-0221-003 54- R5125 
4701-0222-003 38- R431 
4701-0222-003 49- R2410 
4701-0222-003 38- 
4701-0223-003 28- R4109 
4701-0223-003 31- R1206 
4701-0223-003 38- R439 
4701-0223-003 38- R440 
4701-0223-003 47- R3807 
4701-0223-003 54- R5102 
4701-0223-003 56- R6021 
4701-0225-003 54- R5116 
4701-0225-003 54- R5117 
4701-0270-003 28- 
4701-0271-003 54- R5103 
4701-0271-003 54- R5105 
4701-0330-003 38- R453 
4701-0330-003 28- R4137 
4701-0331-003 4- R9006 
4701-0331-003 28- R4110 
4701-0331-003 47- R3804 
4701-0332-003 38- R415 
4701-0390-003 28- 
4701-0470-003 38- R455 
4701-0470-003 28- 
4701-0471-003 38- R410 
4701-0471-003 38- R433 
4701-0471-003 46- R2212 
4701-0471-003 54- R5110 
4701-0471-003 10- R3047 
4701-0472-003 38- R419 
4701-0472-003 38- R432 
4701-0472-003 38- R442 
4701-0472-003 38- R445 
4701-0472-003 38- R456 
4701-0472-003 38- R457 
4701-0472-003 38- R458 
4701-0472-003 49- R2401 
4701-0472-003 49- R2406 

P A R T  FIG- REF 
N U M B E R  I T E M  DES 

3214-9244-000 10- U3011 
3214-9244-000 10- U3016 
3214-9244-000 24- U1018 
3214-9244-000 24- U1019 
3214-9373-000 23- U103 
3221-0001-000 20- U3204 
3221-0001-000 20- U3208 
3221-0001-000 21- U3305 
3221-0001-000 21- U3307 
3221-0001-000 21- U3309 
3221-0001-000 21- U3315 
3221-0001-000 21- U3319 
3221-0001-000 21- U3320 
3221-0001-000 21- U3321 
3221-0001-000 22- U3117 
3221-0001-000 22- U3118 
3221-0001-000 22- U3119 
3221-0001-000 22- U3124 
3221-0001-000 26- U4214 
3221-0001-000 29- U4003 
3221-0001-000 29- U4004 
3221-0001-000 29- U4008 
3221-0001-000 36- U4303 
3221-0001-000 42- U802 
3221-0001-100 10- U3009 
3221-0003-000 54- U5103 
3221-0006-000 18- U207 
3221-0006-000 19- U207 
3221-0006-000 20- U3203 
3221-0006-000 21- U3318 
3221-0006-000 31- U1203 
3221-0006-000 31- U1206 
3222-4135-700 36- U4302 
3222-9106-100 4- U9001 
3222-9106-100 28- U4101 
3222-9106-100 28- U4102 
3222-9106-100 28- U4103 
3222-9106-100 31- U1204 
3222-9106-100 31- U1205 
3222-9106-100 54- U5101 
3222-9106-200 4- U9002 
3222-9106-200 54- U5102 
3223-0003-000 18- U205 
3223-0003-000 19- U205 
3224-0004-000 56- U1601 
3224-0078-120 56- U1604 
3225-0001-000 23- C R l O l  
3226-0004-000 60- U1402 
3228-0005-000 10- U3010 
3228-1451-560 31- U1202 
3229-7109-000 10- U3008 
3250-1001-000 23- Ul lO 
3250-1937-000 60- U1403 
3250-2003-000 23- U l l l  
3260-1551-700 23- U109 
3263-2320-000 22- U3114 
3271-0803-100 23- UlOl  
3271-2712-800 23- U107 
3271-2712-800 23- U108 
3400-9002-000 21 - U3304 

PART FIG- REF 
NUMBER I T E M  DES 

3900-5053-901 58- 55 
3900-5161-000 58- 15 
3900-5550-101 58- 55 
3910-0953-100 16- V5201 
4000-9232-501 23- BTlOl 
4246-0000-038 21- U3312 
4501-0000-011 4- Kg001 
4501-0000-011 47- K3801 
4501-0000-011 53- K5101 
4501-0000-013 10- K3001 
4501-0000-013 10- K3002 
4501-0000-013 10- K3003 
4503-5151-300 14- 10 
4503-5160-600 13- 12 
4600-6000-160 60- DS1401 
4690-0912-300 23- RNlOl 
4690-0912-300 23- RN102 
4690-0912-300 23- RN 104 
4690-0912-300 23- RN105 
4690-0947-200 10- RN3002 
4690-0947-200 24- RNlOOl 
4690-0947-200 26- RN4201 
4690-0947-200 26- RN4202 
4690-0947-200 28- RN4101 
4690-0947-200 61- RN3701 
4690-0947-300 60- RN1401 
4690-0947-300 60- RN1402 
4690-0947-300 60- RN1403 
4690-0947-300 60- RN 1404 
4696-0100-100 10- RN3001 
4701-0101-003 18- R902 
4701-0101-003 36- R4384 
4701-0101-003 38- R402 
4701-0101-003 38- R406 
4701-0101-003 38- R414 
4701-0101-003 38- R421 
4701-0101-003 38- R436 
4701-0101-003 38- R461 
4701-0101-003 54- R5101 
4701-0102-003 28- R4138 
4701-0102-003 38- R404 
4701-0102-003 38- R407 
4701-0102-003 38- R425 
4701-0102-003 38- R427 
4701-0102-003 38- R428 
4701-0102-003 38- R429 
4701-0102-003 38- R438 
4701-0102-003 38- R447 
4701-0102-003 38- R448 
4701-0102-003 38- R452 
4701-0102-003 47- R3802 
4701-0102-003 47- R3803 
4701-0102-003 48- R2204 
4701-0102-003 48- R2206 
4701-0102-003 48- R2207 
4701-0102-003 48- R2209 
4701-0102-003 38- 
4701-0103-003 38- R430 
4701-0103-003 38- R437 
4701-0103-003 54- R5109 



NUMERICAL INDEX 

PART FIG- REF 
NUMBER ITEM DES 

4702-0102-003 28- R4124 
4702-0102-003 29- R4014 
4702-0102-003 29- R4015 
4702-0102-003 29- R4023 
4702-0102-003 29- R4024 
4702-0102-003 29- R4050 
4702-0102-003 29- R4056 
4702-0102-003 29- R4067 
4702-0102-003 31- R1215 
4702-0102-003 31- R1220 
4702-0102-003 31- R1221 
4702-0102-003 31- R1225 
4702-0102-003 31- R1232 
4702-0102-003 31- R1238 
4702-0102-003 33- R4417 
4702-0102-003 34- R4502 
4702-0102-003 36- ~ 4 3 0 6  
4702-0102-003 36- R4317 
4702-0102-003 36- R4336 
4702-0102-003 36- R4343 
4702-0102-003 36- R4364 
4702-0102-003 36- R4367 
4702-0102-003 36- R4388 
4702-0102-003 40- R504 
4702-0102-003 40- R514 
4702-0102-003 40- R516 
4702-0102-003 40- R520 
4702-0102-003 40- R527 
4702-0102-003 40- R532 
4702-0102-003 40- R534 
4702-0102-003 40- R535 
4702-0102-003 40- R538 
4702-0102-003 40- R539 
4702-0102-003 40- R540 
4702-0102-003 40- R544 
4702-0102-003 40- R545 
4702-0102-003 40- R547 
4702-0102-003 40- R555 
4702-0102-003 40- R561 
4702-0102-003 42- R807 
4702-0102-003 42- R815 
4702-0102-003 42- R826 
4702-0102-003 44- R701 
4702-0102-003 56- R1605 
4702-0102-003 56- R1610 
4702-0102-003 57- R1519 
4702-0102-003 60- R1401 
4702-0102-003 60- R1402 
4702-0102-003 10- R3001 
4702-0102-003 10- R3004 
4702-0102-003 10- R3007 
4702-0102-003 10- R3011 
4702-0102-003 10- R3021 
4702-0102-003 10- R3022 
4702-0102-003 10- R3024 
4702-0102-003 18- R276 
4702-0102-003 31- 
4702-0102-003 42- 
4702-0103-002 40- R543 
4702-0103-003 4- R9004 

PART FIG- REF 
NUMBER ITEM DES 
4701-0472-003 49- R2409 
4701-0472-003 54- R5106 
4701-0472-003 54- R5108 
4701-0472-003 56- R6022 
4701-0473-003 38- R417 
4701-0473-003 38- R460 
4701-0473-003 48- R2205 
4701-0560-003 38- R465 
4701-0560-003 45- R9404 
4701-0560-003 47- R3805 
4701-0560-003 28- 
4701-0680-003 26- R4233 
4701-0680-003 26- R4235 
4701-0680-003 26- R4236 
4701-0680-003 36- R4389 
4701-0680-003 36- R4390 
4701-0680-003 36- ~ 4 3 9 1  
4701-0680-003 38- R435 
4701-0680-003 38- R462 
4701-0680-003 48- R2201 
4701-0681-003 38- R420 
4701-0682-003 38- R444 
4701-0682-003 38- R446 
4701-0683-003 38- R403 
4701-0683-003 38- R412 
4701-0683-003 38- R422 
4701-0683-003 38- R424 
4701-0683-003 38- R454 
4701-0683-003 48- R2202 
4701-0683-003 48- R2208 
4701-0683-003 48- R2211 
4701-0683-003 49- R2402 
4701-0683-003 49- R2404 
4701-0683-003 49- R2408 
4701-0683-003 54- R5115 
4701-0683-003 54- R5118 
4701-0683-003 56- R6023 
4701-0820-003 53- R5147 
4702-0100-003 20- R3202 
4702-0101-003 18- R225 
4702-0101-003 18- R231 
4702-0101-003 18- R274 
4702-0101-003 18- R289 
4702-0101-003 18- R901 
4702-0101-003 19- R225 
47W-0101-003 19- R274 
4702-0101-003 19- R289 
4702-0101-003 19- R291 
4702-0101-003 26- R4201 
4702-0101-003 26- R4204 
4702-0101-003 26- R4210 
4702-0101-003 26- R4223 
4702-0101-003 29- R4003 
4702-0101-003 29- R4048 
4702-0101-003 31- R1205 
4702-0101-003 31- R1213 
4702-0101-003 31- R1214 
4702-0101-003 31- R1222 
4702-0101-003 31- R1227 
4702-0101-003 31- R1234 

PART FIG- REF 
NUMBER I T E M  DES 

4702-0101-003 31- R1236 
4702-0101-003 31- R1256 
4702-0101-003 36- R4301 
4702-0101-003 36- R4302 
4702-0101-003 36- R4303 
4702-0101-003 40- R505 
4702-0101-003 40- R506 
4702-0101-003 40- R518 
4702-0101-003 40- R519 
4702-0101-003 40- R529 
4702-0101-003 40- R530 
4702-0101-003 40- R551 
4702-0101-003 40- R556 
4702-0101-003 40- R557 
4702-0101-003 40- R562 
4702-0101-003 40- R569 
4702-01bi-003 42- ~ 8 0 5  
4702-0101-003 53- R5128 
4702-0101-003 53- R5129 
4702-0101-003 53- R5135 
4702-0102-003 6- R2802 
4702-0102-003 17- R324 
4702-0102-003 17- R325 
4702-0102-003 18- R211 
4702-0102-003 18- R237 
4702-0102-003 18- R263 
4702-0102-003 18- R268 
4702-0102-003 18- R269 
4702-0102-003 18- R275 
4702-0102-003 19- R211 
4702-0102-003 19- R237 
4702-0102-003 19- R263 
4702-0102-003 19- R268 
4702-0102-003 19- R269 
4702-0102-003 19- R275 
4702-0102-003 19- R276 
4702-0102-003 20- R3203 
4702-0102-003 20- R3206 
4702-0102-003 20- R3213 
4702-0102-003 20- R3229 
4702-0102-003 20- R3234 
4702-0102-003 20- R3278 
4702-0102-003 21- R3314 
4702-0102-003 21- R3337 
4702-0102-003 21- R3384 
4702-0102-003 21- R3385 
4702-0102-003 21- R3386 
4702-0102-003 21- R3387 
4702-0102-003 21- R3388 
4702-0102-003 21- R3417 
4702-0102-003 21- R3424 
4702-0102-003 22- R3131 
4702-0102-003 23- R102 
4702-0102-003 23- R109 
4702-0102-003 26- R4202 
4702-0102-003 26- R4205 
4702-0102-003 26- R4211 
4702-0102-003 26- R4213 
4702-0102-003 26- R4228 
4702-0102-003 26- R4230 
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PART FIG- REF 
NUMBER ITEM DES 

4702-0123-003 29- R4037 
4702-0123-003 34- R4506 
4702-0123-003 36- R4340 
4702-0123-003 36- R4378 
4702-0123-003 57- R1521 
4702-0123-003 60- R1406 
4702-0123-003 60- R1408 
4702-0123-003 36- 
4702-0150-003 31- R1257 
4702-0151-003 18- R230 
4702-0151-003 19- R230 
4702-0151-003 19- R231 
4702-0151-003 21- R3358 
4702-0151-003 31- R1209 
4702-0152-003 18- R223 
4702-0152-003 19- R223 
4702-0152-003 21- R3380 
4702-0152-003 21- R3435 
4702-0152-003 29- R4029 
4702-0152-003 29- R4053 
4702-0152-003 31- R1254 
4702-0152-003 31- R1255 
4702-0152-003 34- R4503 
4702-0152-003 10- R3046 
4702-0152-003 31- 
4702-0152-003 42- 
4702-0153-003 20- R3259 
4702-0153-003 21- R3338 
4702-0153-003 21- R3423 
4702-0153-003 22- R3126 
4702-0153-003 29- R4035 
4702-0153-003 29- R4047 
4702-0153-003 34- R4514 
4702-0153-003 36- R4321 
4702-0153-003 36- R4327 
4702-0153-003 57- R1508 
4702-0153-003 57- R1513 
4702-0153-003 36- 
4702-0154-003 31- R1218 
4702-0154-003 31- R1219 
4702-0154-003 34- R4528 
4702-0154-003 34- R4531 
4702-0154-003 34- R4534 
4702-0155-003 21- R3326 
4702-0181-003 42- R817 
4702-0181-003 42- R823 
4702-0181-003 42- R836 
4702-0181-003 42- R837 
4702-0182-003 26- R4238 
4702-0182-003 34- R4527 
4702-0182-003 34- R4530 
4702-0182-003 34- R4533 
4702-0182-003 36- R4323 
4702-0182-003 36- R4325 
4702-0182-003 36- R4347 
4702-0182-003 31- R1208 
4702-0182-003 42- R821 
4702-0183-003 18- R222 
4702-0183-003 19- R222 
4702 -0183-003 20- R3209 

PART FIG- REF 
NUMBER ITEM DES 

4702-0103-003 6- R2806 
4702-0103-003 6- R2810 
4702-0103-003 6- R2811 
4702-0103-003 6- R2813 
4702-0103-003 6- R2815 
4702-0103-003 17- R318 
4702-0103-003 18- R204 
4702-0103-003 18- R210 
4702-0103-003 18- R239 
4702-0103-003 18- R243 
4702-0103-003 18- R264 
4702-0103-003 18- R267 
4702-0103-003 18- R283 
4702-0103-003 18- R284 
4702-0103-003 18- R286 
4702-0103-003 18- R290 
4702-0103-003 18- R291 
4702-0103-003 18- R292 
4702-0103-003 19- R204 
4702-0103-003 19- R210 
4702-0103-003 19- R264 
4702-0103-003 19- R283 
4702-0103-003 19- R286 
4702-0103-003 19- R292 
4702-0103-003 20- R2318 
4702-0103-003 20- R3212 
4702-0103-003 20- R3225 
4702-0103-003 20- R3228 
4702-0103-003 20- R3257 
4702-0103-003 20- R3258 
4702-0103-003 20- R3273 
4702-0103-003 21- R3310 
4702-0103-003 21- R3349 
4702-0103-003 21- R3352 
4702-0103-003 21- R3355 
4702-0103-003 21- R3422 
4702-0103-003 22- R3116 
4702-0103-003 22- R3117 
4702-0103-003 22- R3118 
4702-0103-003 22- R3119 
4702-0103-003 22- R3127 
4702-0103-003 22- R3128 
4702-0103-003 26- R4217 
4702-0103-003 26- R4231 
4702-0103-003 26- R4232 
4702-0103-003 29- R4004 
4702-0103-003 29- R4005 
4702-0103-003 29- R4006 
4702-0103-003 29- R4020 
4702-0103-003 29- R4022 
4702-0103-003 29- R4054 
4702-0103-003 29- R4064 
4702-0103-003 31- R1216 
4702-0103-003 31- R1217 
4702-0103-003 31- R1244 
4702-0103-003 36- R4314 
4702-0103-003 36- R4328 
4702-0103-003 36- R4331 
4702-0103-003 36- R4333 
4702-0103-003 36- R4339 

PART FIG- REF 
NUMBER ITEM DES 

4702-0103-003 36- R4369 
4702-0103-003 36- R4380 
4702-0103-003 56- R1606 
4702-0103-003 56- R6013 
4702-0103-003 56- R6020 
4702-0103-003 57- R1504 
4702-0103-003 60- R1407 
4702-0103-003 60- R1409 
4702-0103-003 10- R3003 
4702-0103-003 10- R3015 
4702-0103-003 36- 
4702-0104-003 6- R2801 
4702-0104-003 10- R3030 
4702-0104-003 18- R242 
4702-0104-003 20- R2317 
4702-0104-003 20- R3230 
4702-0104-003 21- R3307 
4702-0104-003 21- R3335 
4702-0104-003 21- R3416 
4702-0104-003 22- R3123 
4702-0104-003 29- R4019 
4702-0104-003 29- R4021 
4702-0104-003 34- R4515 
4702-0104-003 34- R4521 
4702-0104-003 34- R4524 
4702-0104-003 36- R4305 
4702-0104-003 36- R4316 
4702-0104-003 36- R4342 
4702-0104-003 36- R4371 
4702-0104-003 56- R6014 
4702-0104-003 56- R6017 
4702-0104-003 56- R6019 
4702-0104-003 57- R1520 
4702-0104-003 60- R1404 
4702-0105-003 6- R2803 
4702-0105-003 10- R3043 
4702-0105-003 18- R238 
4702-0105-003 18- R288 
4702-0105-003 19- R238 
4702-0105-003 19- R288 
4702-0105-003 21- R3345 
4702-0105-003 21- R3359 
4702-0105-003 29- R4028 
4702-0105-003 33- R4406 
4702-0106-003 29- R4063 
4702-0106-003 58- R3503 
4702-0112-003 18- 
4702-0112-003 31- 
4702-0112-003 42- 
4702-0113-002 36- 
4702-0121-003 31- R1231 
4702-0122-003 40- R554 
4702-0122-003 18- 
4702-0122-003 31- 
4702-0122-003 42- 
4702-0123-003 18- R244 
4702-0123-003 - 18- R262 
4702-0123-003 19- R244 
4702-0123-003 19- R262 
4702-0123-003 23- R108 



1 PART 
NUMBER 

NUMERICAL INDEX 

FIG- REF 
I T E M  DES 

20- R3222 
20- R3223 
29- R4009 
29 - R4012 
29 - R402 5 
36- R4304 
36- R4315 
36- R4318 
36- R4341 
36- R4344 
36- R4381 

4 - R9002 
38- R405 
18- R216 
18 - R235 
18 - R236 
18 - R296 
19- R216 
19- R235 
19 - R236 
20- R3245 
20- R3250 
21 - R3306 
22 - R3125 
29- R4057 
33- R4416 
36- R4358 
54- R5104 
54- R5124 
57- R1517 

6 - R2804 
18 - R233 
18- R278 
19 - R233 
19- R278 
20- R3252 
20- R3253 
21- R3328 
29- R4008 
29- R4017 
29- R4044 
31 - R1201 
31 - R1252 
36- R4353 
36- R4363 
36- R4365 
36 - R4382 
40- R511 
40- R566 
42 - R814 
42- R825 
57- R1505 
31 - 
42 - 
17- R303 
20- R2316 
20- R3204 
20- R3208 
20- R3211 
20- R3221 

PART 
NUMBER 

4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 

1 4702-0223-003 
4702-0223-003 

I 4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702 -0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 
4702-0223-003 

FIG- 
I T E M  

20- 
20- 
20- 
20- 
20- 
20- 
20 - 
20- 
20- 
20- 
21 - 
21 - 
21 - 
21 - 
21 - 
21 - 
26 - 
29- 
29- 
29 - 
29 - 
31 - 
31 - 
33- 
33- 
33- 
33- 
33- 
33- 
33- 
33- 
33- 
34- 
34- 
34- 
34- 
34- 
34- 
34- 
36- 
36- 
36- 
36- 
36- 
36- 
36 - 
36 - 
40- 
40 - 
40- 
40- 
47- 
56- 
56 - 
56- 
56- 
56- 
57- 
60- 
10- 

REF 
DES 

R3231 
R3232 
R3233 
R3247 
R3248 
R3249 
R3267 
R3268 
R3272 
R3276 
R3325 
R3331 
R 334 3 
R3344 
R3348 
R3397 
R4218 
R4016 
R4018 
R4051 
R4055 
R1223 
R1226 
R4402 
R4403 
R4404 
R4405 
R4413 
R4414 
R4415 
R4418 
R4419 
R4504 
R4505 
R4511 
R4535 
R4536 
R4537 
R4538 
R4332 
R4334 
R4335 
R4337 
R4354 
R4355 
R4359 
R4366 
R512 
R513 
R564 
R565 
R3801 
R1607 
R1608 
R6012 
R6015 
R6016 
R1503 
R1410 
R3023 

PART 
NUMBER 

4702-0224-003 
4702-0224-003 
4702-0225-003 
4702-0225-003 
4702-0226-003 
4702-0229-002 
4702-0270-003 
4702-0270-003 
4702-0271-003 
4702-0271-003 
4702-0271-003 
4702-0271-003 
4702-0271-003 
4702-0271-003 
4702-0271-003 
4702-0272-003 
4702-0272-003 
4702-0272-003 
4702-0272-003 
4702-0272-003 
4702-0272-003 
4702-0272-003 
4702-0272-003 
4702-0272-003 
4702-0272-003 
4702-0272-003 
4702-0273-003 
4702-0273-003 
4702-0273-003 
4702-0273-003 
4702-0273-003 
4702-0273-003 
4702-0273-003 
4702-0273-003 
4702-0273-003 
4702-0273-003 
4702-0274-003 
4702-0274-003 
4702-0274-003 
4702-0279-003 
4702 -0330-003 
4702-0330-003 
4702-0330-003 
4702-0330-003 
4702-0330-003 
4702 -0330-003 
4702-0331-003 
4702 -0331 -003 
4702-0331-003 
4702-0331-003 
4702-0331-003 
4702-0331-003 
4702-0331-003 
4702-0331-003 
4702-0331-003 
4702-0331-003 
4702-0331-003 
4702-0331-003 
4702-0331-003 
4702-0331-003 

FIG - 
I T E M  

29- 
36- 
20- 
20- 
21- 
20- 
57- 
57- 

4 - 
18- 
19- 
23- 
49- 
49- 
49- 

6 - 
6 - 

18- 
19- 
20- 
2 1  - 
29 - 
29 - 
56- 
31  - 
42 - 
18- 

REF 
DES 

R4058 
R4312 
R3242 
R3243 
R3353 
R3270 
R1501 
R1515 
R9001 
R234 
R234 
R l O l  
R2403 
R2405 
R2407 
R2808 
R2809 
R246 
R246 
R3215 
R3372 
R4007 
R4013 
R1603 



I I NUMERICAL INDEX 

PART FIG- REF 
NUMBER ITEM DES 

4702-0471-003 40- R507 
4702-0471-003 40- R524 
4702-0471-003 42- R808 
4702-0471-003 42- R835 
4702-0471-003 53- R5145 
4702-0471-003 53- R5146 
4702-0471-003 56- R6024 
4702-0472-003 4- R9003 
4702-0472-003 6- R2807 
4702-0472-003 6- R2812 
4702-0472-003 6- R2814 
4702-0472-003 17- R301 
4702-0472-003 17- R302 
4702-0472-003 18- R212 
4702-0472-003 18- R249 
4702-0472-003 18- R287 
4702-0472-003 19- R212 
4702-0472-003 19- R249 
4702-0472-003 19- R284 
4702-0472-003 19- R287 
4702-0472-003 19- R296 
4702-0472-003 19-  R299 
4702-0472-003 20- R3201 
4702-0472-003 20- R3205 
4702-0472-003 20- R3254 
4702-0472-003 20- R3256 
4702-0472-003 21- R3308 
4702-0472-003 21- R3309 
4702-0472-003 21- R3312 
4702-0472-003 21- R3313 
4702-0472-003 21- R3399 
4702-0472-003 21- R3420 
4702-0472-003 22- R3101 
4702-0472-003 24- R1013 
4702-0472-003 24- RID14 
4702-0472-003 24- R1015 
4702-0472-003 26- R4224 
4702-0472-003 28- R4107 
4702-0472-003 28- R4108 
4702-0472-003 29- R4052 
4702-0472-003 31- R1202 
4702-0472-003 31- R1203 
4702-0472-003 36- R4311 
4702-0472-003 36- R4326 
4702-0472-003 42- R801 
4702-0472-003 42- R810 
4702-0472-003 60- R1411 
4702-0472-003 61- R3706 
4702-0472-003 36- 
4702-0473-003 18- R240 
4702-0473-003 18- R241 
4702-0473-003 18- R280 
4702-0473-003 18- R285 
4702-0473-003 18-  R297 
4702-0473-003 19- R242 
4702-0473-003 19- R280 
4702-0473-003 20- R3240 
4702-0473-003 20- R3241 
4702-0473-003 20- R3244 
4702-0473-003 20- R3269 

PART FIG- R E F  
NUMBER ITEM DES 

4702-0331-003 36- R4386 
4702-0331-003 40- R542 
4702-0331-003 40- R558 
4702-0331-003 53- R5134 
4702-0332-003 10- R3045 
4702-0332-003 17- R320 
4702-0332-003 18- R266 
4702-0332-003 18- R270 
4702-0332-003 18- R295 
4702-0332-003 19- R266 
4702-0332-003 19- R270 
4702-0332-003 19- R295 
4702-0332-003 20- R3214 
4702-0332-003 20- R3235 
4702-0332-003 20- R3236 
4702-0332-003 20- R3237 
4702-0332-003 20- R3238 
4702-0332-003 20- R3239 
4702-0332-003 20- R3255 
4702-0332-003 21- R3421 
4702-0332-003 22- R3107 
4702-0332-003 22- R3108 
4702-0332-003 22- R3113 
4702-0332-003 22- R3114 
4702-0332-003 22- R3115 
4702-0332-003 22- R3129 
4702 -0332-003 22- R3130 
4702-0332-003 23- R107 
4702-0332-003 29- R4040 
4702-0332-003 29- R4066 
4702-0332-003 34- R4516 
4702-0332-003 34- R4522 
4702-0332-003 34- R4525 
4702-0332-003 36- R4350 
4702-0332-003 36- R4356 
4702-0332-003 36- R4360 
4702-0332-003 36- R4373 
4702-0332-003 40- R537 
4702-0332-003 40- R546 
4702-0332-003 42- R811 
4702-0332-003 57- R1506 
4702-0332-003 60- R1403 
4702-0332-003 42- 
4702-0333-003 10- R3034 
4702-0333-003 10- R3038 
4702-0333-003 18- R282 
4702-0333-003 19- R282 
4702-0333-003 20- R3210 
4702-0333-003 20- R3251 
4702-0333-003 26- R4209 
4702-0333-003 29- R4026 
4702-0333-003 29- R4036 
4702-0333-003 29- R4059 
470.2.-0333-003 57- R1507 
4702-0333-003 57- R1518 
4702-0334-003 20- R3220 
4702-0334-003 20- R3274 
4702-0334-003 21- R3316 
4702-0334-003 21- R3327 
4702-0334-003 56- R1609 

PART FIG- REF 
NUMBER ITEM DES 

4702-0391-003 29- R4002 
4702-0391-003 29- R4042 
4702-0392-003 29- R4039 
4702-0392-003 10- R3006 
4702-0393-003 26- R4229 
4702-0432-002 36- R4308 
4702-0432-002 36- R4310 
4702-0432-002 36- 
4702-0470-003 18- R265 
4702-0470-003 19- R265 
4702-0470-003 20- R3207 
4702-0470-003 28- R4111 
4702-0470-003 31- R1228 
4702-0470-003 31- R1241 
4702-0470-003 40- R501 
4702-0470-003 40- R523 
4702-0470-003 40- R528 
4702-0470-003 40- R550 
4702-0470-003 42- R804 
4702-0470-003 42- R820 
4702-0470-003 53- R5137 
4702-0470-003 53- R5139 
4702-0470-003 53- R5141 
4702-0470-003 54- R5111 
4702-0471-003 10- R3026 
4702-0471-003 10- R3041 
4702-0471-003 17- R310 
4702-0471-003 17- R321 
4702-0471-003 18- R250 
4702-0471-003 19- R250 
4702-0471-003 19- R297 
4702-0471-003 20- R3226 
4702-0471-003 26- R4225 
4702-0471-003 26- R4226 
4702-0471-003 28- R4114 
4702-0471-003 28- R4120 
4702-0471-003 28- R4122 
4702-0471-003 28- R4123 
4702-0471-003 28- R4125 
4702-0471-003 28- R4126 
4702-0471-003 28- R4127 
4702-0471-003 28- R4130 
4702-0471-003 28- R4131 
4702-0471-003 28- R4132 
4702-0471-003 28- R4133 
4702-0471-003 28- R4134 
4702-0471-003 28- R4135 
4702-0471-003 28- R4136 
4702-0471-003 29- R4010 
4702-0471-003 29- R4011 
4702-0471-003 29- R4030 
4702-0471-003 29- R4031 
4702-0471-003 31- R1207 
4702-0471-003 31- R1235 
4702-0471-003 31- R1246 
4702-0471-003 36- R4357 
4702-0471-003 36- R4368 
4702-0471-003 36- R4379 
4702-0471-003 38- R463 
4702-0471-003 40- R502 



PART 
NUMBER 

- 
FIG - 
ITEM 

21- 
21- 
21- 
21- 
21- 
21- 
21- 
21- 
21- 
21- 
21- 
21- 
21- 
21- 
21- 
31 - 
31- 
31- 
34- 
34- 
34- 
34- 
34- 
36- 
36- 
36- 
36- 
36 - 
40- 
57- 
60- 
62- 
10- 
42- 
34- 
34 - 
36- 
18- 
19- 
21- 
61- 
10- 
21- 
21- ' 

21- 
21- 
21- 
21- 
21- 
21- 
21- 
21- 
22 - 
22- 
22- 
22- 
36 - 
22- 
34- 
36- 

-L 
REF 
DES 

R3302 
R3311 
R3356 
R3357 
R3374 
R3376 
R3377 
R3378 
R3381 
R3412 
R3413 
R3414 
R3429 
R3433 
R3434 
R1233 
R1237 
R1243 
R4512 
R4517 
R4518 
R4519 
R4541 
R4313 
R4319 
R4361 
R4370 
R4374 
R515 
R1502 
R1412 
R1103 
R3017 
R809 
R4520 
R4523 

R279 
R279 
R3398 
R3707 
R3044 
R3329 
R3330 
R3332 
R3333 
R3334 
R3336 
R3339 
R3340 
R3341 
R3375 
R3104 
R3105 
R3106 
R3120 

R3124 
R4532 
R4307 

NUMERICAL INDEX 

PART 
NUMBER 

4702-0564-003 
4702-0569-003 
4702-0680-003 
4702-0680-003 
4702-0680-003 
4702-0680-003 
4702-0680-003 
4702-0680-003 
4702-0680-003 
4702-0680-003 
4702-0680-003 
4702-0680-003 
4702-0680-003 
4702-0680-003 
4702-0680-003 
4702-0680-003 
4702-0680-003 
4702-0680-003 
4702-0680-003 
4702-0680-003 
4702-0681-003 
4702-0681-003 
4702-0681-003 
4702-0681-003 
4702-0681-003 
4702-0681-003 
4702-0681-003 
4702-0681-003 
4702-0681-003 
4702-0681-003 
4702-0681-003 
4702-0681-003 
4702-0681-003 
4702-0682-003 
4702-0682-003 
4702-0682-003 
4702-0682-003 
4702-0682-003 
4702-0682-003 
4702-0682-003 
4702-0682-003 
4702-0682-003 
4702-0682-003 
4702-0682-003 
4702-0682-003 
4702-0682-003 
4702-0682-003 
4702-0682-003 
4702-0682-003 
4702-0682-003 
4702-0682-003 
4702-0682-003 
4702-0683-003 
4702-0683-003 
4702-0683-003 
4702-0683-003 
4702-0683-003 
4702-0683-003 
4702-0683-003 
4702-0683-003 

FIG- 
ITEM 

21- 
46- 
18- 
19- 
26- 
26- 
28- 
29- 
31- 
31- 
31- 
36- 
36- 
40- 
53- 
53- 
53- 
53- 
53- 
53- 
26- 
26- 
26- 
26- 
31- 
31- 
36- 
38- 
38- 
38- 
40- 
40 - 
42- 

6- 
21- 
22- 
22- 
29- 
29- 
31 - 
31 - 
34- 
36- 
40- 
40- 
40 - 
40- 
40- 
40- 
10- 
36- 
36- 
18- 
20- 
21- 
21- 
21- 
21- 
26- 
26- 

-- 

REF 
DES 

R3305 
R2217 
R220 
R220 
R4215 
R4220 
R4121 
R4001 
R1210 
R1211 
R1229 
R4352 
R4362 
R552 
R5136 
R5138 
R5140 
R5142 
R5143 
R5144 
R4207 
R4221 
R4222 
R4240 
R1242 
R1249 
R4349 
R413 
R423 
R459 
R510 
R568 
R819 
R2805 
R3342 
R3121 
R3122 
R4038 
R4062 
R1248 
R1253 
R4513 
R4309 
R525 
R526 
R533 
R548 
R549 
R563 
R3025 

R4338 
R299 
R3271 
R3393 
R3394 
R3395 
R3396 
R4203 
R4206 

PART 
NUMBER 

4702-0683-003 
4702-0683-003 
4702-0683-003 
4702-0683-003 
4702-0683-003 
4702-0683-003 
4702-0683-003 
4702-0683-003 
4702-0683-003 
4702-0683-003 
4702-0683-003 
4702-0683-003 
4702-0683-003 
4702-0683-003 
4702-0683-003 
4702-0683-003 
4702-0683-003 
4702-0683-003 
4702-0683-003 
4702-0683-003 
4702-0683-003 
4702-0683-003 
4702-0683-003 
4702-0683-003 
4702-0684-003 
4702-0689-003 
4702-0752-002 
4702-0820-003 
4702-0820-003 
4702-0820-003 
4702-0820-003 
4702-0821-003 
4702-0821-003 
4702-0821-003 
4702-0821-003 
4702-0821-003 
4702-0822-003 
4702-0822-003 
4702-0822-003 
4702-0822-003 
4702-0822-003 
4702-0822-003 
4702-0822-003 
4702-0822-003 
4702-0822-003 
4702-0823-003 
4702-0823-003 
4702-0823-003 
4703-0103-003 
4703-0223-003 
4703-0279-003 
4703-0684-003 
4703-0824-003 
4703-0824-003 
4703-0824-003 
4704-0102-010 
4704-0390-003 
4705-0568-003 
4706-1000-001 
4706-1001-001 

FIG - 
ITEM 

26- 
26- 
26- 
34- 
34- 
36- 
36- 
36- 
36- 
40- 
40- 
40- 
40- 
40- 
40- 
40- 
40- 
40- 
40- 
42- 
42- 
42- 
62- 
62- 
21- 
17- 
36- 
31- 
36- 
42 - 
42- 
18- 
19- 
23- 
18- 
31 - 
10- 
18- 
18- 
19- 
19- 
31- 
33- 
57- 
36- 
26- 
57- 
60- 
17- 
17- 
57- 
17- 
17- 
17- 
17- 
42 - 
53- 
56- 
18 - 
18- 

REF 
DES 

R4212 
R4214 
R4219 
R4526 
R4529 
R4320 
R4324 
R4345 
R4387 
R503 
R508 
R517 
R521 
R531 
R536 
R541 
R553 
R560 
R567 
R806 
R813 
R822 
R l l O l  
R1102 
R3324 
R309 

R1212 
R4375 
R816 
R827 
R245 
R245 
R103 

R3031 
R232 
R277 
R232 
R277 
R1258 
R4401 
R1512 

R4227 
R1514 
R1405 
R306 
R307 
R1516 
R311 
R313 
R314 
R315 
RT801 
R5131 
R1601 
R259 
R208 



PART 
NUMBER 

4706-1001-001 
4706-1001-001 
4706-1001-001 
4706-1001-001 
4706-1001-001 
4706-1001-001 
4706-1001-001 
4706-1001-001 
4706-1002-001 
4706-1002-001 
4706-1002-001 
4706-1002-001 
4706-1002-001 
4706-1002-001 
4706-1002-001 
4706-1002-001 
4706-1002-001 
4706-1002-001 
4706-1002-001 
4706-1003-001 
4706-1003-001 
4706-1003-001 
4706-1004-001 
4706-1004-001 
4706-1004-001 
4706-1004-001 
4706-1100-001 
4706-1101-001 
4706-1152-001 
4706-1152-001 
4706-1152-001 
4706-1152-001 
4706-1332-001 
4706-1472-001 
4706-1472-001 
4706-1472-001 
4706-1581-001 
4706-1961-001 
4706-2000-001 
4706-2001-001 
4706-2001-001 
4706-2001-001 
4706-2001-001 
4706-2001-001 
4706-2001-001 
4706-2001-001 
4706-2002-001 
4706-2002-001 
4706-2003-001 
4706-2052-001 
4706-2102-001 
4706-2102-001 
4706-2102-001 
4706-2102-001 
4706-2102-001 
4706-2102-001 
4706-2102-001 
4706-2150-001 
4706-2152-001 
4706-2321-001 

FIG - 
ITEM 

18- 
18- 
18- 
18- 
19- 
19- 
21- 
21- 
18- 
18- 
18- 
21- 
21- 
21- 
21- 
33- 
33- 
36- 
38- 
18- 
19- 
33- 
18- 
18- 
19- 
19- 
18 - 
18- 
21- 
21- 
21- 
21- 
21- 
10- 
21- 
42- 
10- 
10- 
19- 
10- 
18- 
19- 
22- 
22- 
33- 
33- 
21- 
21- 
10- 
42- 
18- 
21- 
21- 
21- 
21- 
21- 
21- 
21- 
21- 
21- 

REF 
DES 

R213 
R251 
R252 
R255 
R208 
R213 
R3323 
R3405 
R256 
R257 
R261 
R3304 
R3360 
R3363 
R3367 
R4410 
R4411 
R4376 
R441 
R206 
R206 
R4409 
R207 
R281 
R207 
R281 
R254 
R258 
R3389 
R3390 
R3391 
R3392 
R3317 
R3040 
R3431 
R828 
R3005 
R3009 
R240 
R3028 
R219 
R219 
R3102 
R3103 
R4408 
R4412 
R3406 
R3425 
R3029 
R829 
R904 
R3346 
R3407 
R3408 
R3409 
R3410 
R3411 
R3418 
R3364 
R3401 

NUMERICAL INDEX 

PART FIG- REF 
NUMBER ITEM DES 

4706-2370-001 56- R1602 
4706-2372-001 18- R903 
4706-2372-001 21- R3426 
4706-2372-001 56- R6018 
4706-2490-001 18- R253 
4706-2491-001 18- R203 
4706-2491-001 19- R203 
4706-2492-001 10- R3037 
4706-2742-001 21- R3321 
4706-3012-001 21- R3319 
4706-3012-001 61- R3701 
4706-3320-001 21- R3432 
4706-3401-001 21- R3373 
4706-3401-001 29- R4034 
4706-3481-001 21- R3382 
4706-3481-001 34- R4507 
4706-3481-001 10- R3010 
4706-3481-001 10- R3012 
4706-3481-001 10- R3013 
4706-3481-001 10- R3014 
4706-3481-001 10- R3019 
4706-3652-001 21- R3301 
4706-4022-001 10- R3036 
4706-4421-001 42- R834 
4706-4531-001 10- R3018 
4706-4532-001 42- R833 
4706-4751-001 29- R4033 
4706-4991-001 10- R3027 
4706-4991-001 21- R3361 
4706-4991-001 21- R3366 
4706-4991-001 21- R3430 
4706-5761-001 57- R1510 
4706-6650-001 21- R3404 
4706-7151-001 21- R3400 
4706-7501-001 18- R202 
4706-7501-001 19- R202 
4706-7680-001 23- R104 
4706-8060-001 23- R105 
4706-8062-001 21- R3347 
4706-8251-001 57- R1511 
4706-9090-001 18- R214 
4706-9090-001 19- R214 
4706-9091-001 18- R209 
4706-9091-001 19- R209 
4706-9091-001 34- R4508 
4706-9092-001 36- R4377 
4706-9093-001 18- R205 
4706-9093-001 19- R205 
4707-0250-002 52- R1701 
4708-0000-001 42- Q803 
4711-3301-001 18- R226 
4711-3301-001 19- R226 
4712-4702-001 18- R272 
4712-4702-001 18- R273 
4712-4702-001 19- R272 
4712-4702-001 19- R273 
4713-1502-001 18- R227 
4713-1502-001 18- R228 
4713-1502-001 19- R227 
4713-1502-001 19- R228 

d 

PART 
NUMBER 

4750-7615-100 
4750-7616-800 
4750-7616-801 
4750-7618-000 
4751-0103-005 
4751-0103-005 
4751-0103-005 
4751-0103-007 
4751-0203-003 
4751-0203-003 
4752-0102-002 
4752-0103-002 
4752-0103-002 
4752-0103-002 
4752-0201-002 
4752-0201-002 
4752-0202-002 
4752-0202-002 
4752-0202-002 
4752-0202-002 
4752-0203-002 
4752-0203-002 
4752-0204-002 
4752-0501-002 
4752-0501-002 
4752-0501-002 
4752-0501-002 
4752-0501-002 
4752-0501-002 
4752-0501-002 
4752-0501-002 
4752-0502-002 
4752-0502-002 
4752-0502-002 
4753-0102-002 
4753-0102-002 
4753-0102-002 
4753-0102-002 
4753-0103-002 
4753-0103-002 
4753-0103-002 
4753-0103-002 
4753-0103-002 
4753-0103-002 
4753-0103-002 
4753-0201-002 

1 4753-0201-002 
4753-0202-002 
4753-0202-002 ~ 4753-0202-002 
4753-0202-002 
4753-0202-002 

, 4753-0202-002 
4753-0202-002 1 4753-0202-002 

1 4753-0202-002 
4753-0203-002 
4753-0203-002 
4753-0203-002 
4753-0203-002 

FIG - 
ITEM 

61- 
58- 
55- 
58- 
61- 
61- 
61- 
58- 
16- 
16- 
40 - 
18- 
18- 
42 - 
18- 
36 - 
18- 
19- 
38 - 
42 - 
19- 
42- 
36- 
18- 
19- 
42 - 
42 - 
42- 
45- 
45- 
56- 
4- 

31 - 
38- 
21- 
29- 
34- 
40- 
10- 
10- 
17- 
20- 
21- 
21- 
10- 
18- 
19- 
18 - 
20- 
21- 
21- 
21- 
21 - 
21- 
29- 
34- 
18- 
19- 
21- 
21- 

REF 
DES 

R3702 
R3501 
R3901 
53503 
R3703 
R3704 
R3705 
R3502 
R5201 
R5202 
R559 
R260 
R298 
R831 
R294 
R4351 
R218 
R271 
R443 
R812 
R201 
R830 
R4385 
R293 
R293 
R818 
R824 
R832 
R9402 
R9403 
R1604 
R9008 
R1251 
R451 
R3354 
R4060 
R4509 
R522 
R3035 
R3039 
R322 
R3227 
R3303 
R3350 
R3020 
R215 
R215 
R271 
R3260 
R3318 
R3320 
R3379 
R3383 
R3436 
R4032 
R4510 
R201 
R201 
R3362 
R3365 



PART 
NUMBER 

4753-0203-002 
4753-0203-002 
4753-0204-002 
4753-0204-002 
4753-0500-002 
4753-0500-002 
4753-0501-002 
4753-0502-002 
4753-0502-002 
4753-0502-002 
4753-0502-002 
4753-0503-002 
4753-0503-002 
4753-0503-002 
4753-0503-002 
4753-0503-002 
4753-0504-002 
4753-0504-002 
4753-1030-002 
4756-2450-000 
4756-2510-400 
4756-3010-200 
4756-3010-200 
4759-0000-021 
4759-0000-022 
4780-6302-351 
4780-6302-351 
4780-6310-451 
4780-6310-452 
4801-0000-001 
4801-0000-001 
4801-0000-001 
4801-0000-001 
4801-0000-001 
4801-0000-001 
4801-0000-001 
4801-0000-001 
4801-0000-001 
4801-0000-001 
4801-0000-001 
4801-0000-001 
4801-0000-001 
4801-0000-001 
4801-0000-001 
4801-0000-001 
4801-0000-001 
4801-0000-001 
4801-0000-001 
4801-0000-001 
4801-0000-001 
4801-0000-001 
4801-0000-001 
4801-0000-001 
4801-0000-001 
4801-0000-001 
4801-0000-001 
4801-0000-001 
4801-0000-001 
4801-0000-001 
4801-0000-001 

- 
FIG - 
I T E M  

29- 
31 - 
54- 
10- 
18- 
19- 
10- 
10- 
20- 
29- 
29- 
21- 
21- 
21- 
21- 
33- 
17- 
17- 
20- 
31 - 
10- 
18- 
19- 
17- 
17- 
18- 
19- 
18- 
19- 
18- 
19- 
20- 
20- 
22- 
22- 
26- 
29- 
29- 
34- 
36- 
36- 
36- 
38- 
38- 
38- 
38 - 
40 - 
40- 
40- 
40- 
40 - 
40- 
42 - 
56- 
56- 
57- 
57- 
60- 
60- 
60- 

REF 
DES 

R4065 
R1224 
R5114 
R3016 
R221 
R221 
R3008 
R3033 
R3246 
R4045 
R4061 
R3368 
R3369 
R3370 
R3371 
R4407 
R316 
R317 
R3224 
R1230 
R3032 
R247 
R247 
R308 
R312 
R217 
R217 
R248 
R248 
Q212 
Q212 
Q3205 
Q3206 
93103 
93104 
Q4207 
44007 
Q4012 
Q4502 
94303 
Q4304 
44307 
Q406 
Q408 
9410 
Q411 
Q501 
9504 
Q505 
4506 
9509 
Q513 
Q80l  
Q1602 
Q1604 
Q1502 
91505 
Q1401 
41402 
Q1404 

NUMERICAL INDEX 

PART 
NUMBER 

4801-0000-001 
4801-0000-001 
4801-0000-004 
4801-0000-004 
4801-0000-004 
4802-0000-005 
4802-0000-005 
4803-0000-004 
4803-0000-004 
4803-0000-004 
4803-0000-004 
4803-0000-004 
4803-0000-004 
4805-0000-001 
4805-0000-001 
4805-0000-001 
4805-0000-001 
4805-0000-001 
4805-0000-001 
4805-0000-001 
4805-0000-001 
4805-0000-001 
4805-0000-001 
4805-0000-001 
4805-0000-001 
4805-0000-001 
4805-0000-001 
4805-0000-001 
4805-0000-001 
4805-0000-001 
4805-0000-001 
4805-0000-001 
4805-0000-001 
4805-0000-001 
4805-0000-001 
4805-0000-003 
4805-0000-003 
4805-0000-003 
4805-0000-003 
4805-0000-003 
4805-0000-003 
4805-0000-003 
4805-0000-003 
4807-0000-001 
4807-0000-001 
4807-0000-001 
4807-0000-001 
4807-0000-001 
4807-0000-001 
4807-0000-001 
4807-0000-001 
4807-0000-001 
4807-0000-001 
4807-0000-001 
4807-0000-001 
4807-0000-001 
4807-0000-002 
4807-0000-002 
4807-0000-002 
4807-0000-002 

FIG- 
I T E M  

60- 
60- 
20- 
20- 
57- 
18 - 
19- 
4 - 

28- 
31- 
31 - 
54- 
54- 
4- 
6- 
6- 
6- 

18- 
19- 
20- 
20- 
22- 
22- 
29- 
29- 
29- 
31 - 
31 - 
38- 
54- 
56- 
56- 
57- 
60- 
60- 
19- 
22- 
29- 
29- 
29- 
33- 
34 - 
36- 
17- 
17- 
18- 
18- 
18- 
18- 
18- 
19- 
19- 
19- 
19- 
23- 
42 - 
23- 
23- 
23- 
29 - 

REF 
DES 

41406 
Q1407 
43202 
43204 
91501 
Q201 
4201 
49002 
Q4101 
41203 
Q1206 
Q5101 
Q5103 
49001 
Q2801 
Q2802 
42803 
9202 
Q202 
Q3203 
03207 
(13102 
93105 
Q4002 
Q4004 
94008 
Q1201 
Q1202 
9407 
Q5102 
41601 
Q1603 
Q1503 
91403 
91405 
4214 
Q3101 
44005 
Q4006 
Q4009 
44401 
Q4501 
Q4306 
4301 
4303 
Q205 
Q206 
9207 
Q210 
4211 
Q205 
Q206 
4207 
9210 
4103 
Q806 
Q l O l  
Q102 
4104 
94010 

PART 
NUMBER 

4807-0000-002 
4807-0000-002 
4807-0000-002 
4808-0000-001 
4809-0000-003 
4809-0000-003 
4809-0000-003 
4809-0000-003 
4809-0000-003 
4809-0000-003 
4809-0000-003 
4809-0000-003 
4809-0000-003 
4809-0000-003 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4809-0000-005 
4810-0000-001 
4810-0000-001 
4810-0000-001 
4810-0000-001 
4811-0000-002 
4811-0000-005 
4813-0000-001 
4813-0000-001 
4813-0000-001 
4815-0000-002 
4815-0000-002 
4815-0000-002 
4815-0000-003 
4815-0000-003 
4815-0000-003 

- 
FIG - 
I T E M  

42- 
42- 
42 - 
29- 
17- 
17- 
18 - 
18- 
18- 
18- 
19- 
19- 
19- 
19- 
26- 
26- 
26- 
26- 
26- 
29- 
29- 
31- 
31 - 
36- 
36- 
36- 
36- 
36- 
38 - 
38 - 
38- 
38- 
38- 
38- 
40- 
40- 
40 - 
40- 
40- 
40- 
40- 
48- 
48- 
48- 
48 - 
31- 
31 - 
36- 
38- 
20- 
51 - 
36- 
36- 
36- 
56- 
60- 
60- 

4- 
4- 

10- 

- 
REF 
DES 

Q802 
4804 
Q805 
Q4011 
Q307 
Q308 
4203 
Q204 
Q208 
4209 
9203 
Q204 
4208 
4209 
Q4201 
Q4202 
44203 
44204 
Q4205 
94001 
44003 
41204 
Q1205 
44308 
Q4309 
Q4310 
44312 
94313 
4401 
Q402 
Q404 
4405 
Q409 
9412 
Q502 
Q503 
4507 
4508 
Q510 
9511 
Q512 
Q2201 
Q2202 
Q2203 
Q2204 
Q1207 
Q1209 
44305 
Q403 
Q3201 
Q4601 
Q4301 
94302 
Q4311 
CR1608 
CR1401 
CR1402 
CR9001 
CR9002 
CR3011 



NUMERICAL INDEX 
L 

PART FIG- REF 
NUMBER ITEM DES 

4815-0000-003 28- CR4111 
4815-0000-003 28- CR4112 
4815-0000-003 28- CR4113 
4815-0000-003 28- CR4114 
4815-0000-003 28- CR4115 
4815-0000-003 28- CR4116 
4815-0000-003 28- CR4117 
4815-0000-003 28- CR4118 
4815-0000-003 29- CR4001 
4815-0000-003 29- CR4002 
4815-0000-003 29- CR4003 
4815-0000-003 29- CR4004 
4815-0000-003 29- CR4005 
4815-0000-003 29- CR4006 
4815-0000-003 29- CR4008 
4815-0000-003 29- CR4009 
4815-0000-003 29- CR4010 
4815-0000-003 29- CR4011 
4815-0000-003 29- CR4012 
4815-0000-003 29- CR4013 
4815-0000-003 33- CR4401 
4815-0000-003 33- CR4402 
4815-0000-003 36- CR4307 
4815-0000-003 36- CR4311 
4815-0000-003 38- CR404 
4815-0000-003 38- CR405 
4815-0000-003 40- CR502 
4815-0000-003 40- CR503 
4815-0000-003 40- CR510 
4815-0000-003 47- CR3807 
4815-0000-003 54- CR5101 
4815-0000-003 54- CR5110 
4815-0000-003 57- CR1501 
4815-0000-003 57- CR1502 
4815-0000-003 57- CR1504 
4815-0000-003 57- CR1506 
4815-0000-003 57- CR1507 
4815-0000-003 57- CR1514 
4815-0000-003 61- CR3702 
4815-0000-003 61- CR3703 
4815-0000-003 61- CR3704 
4815-0000-003 61- CR3705 
4815-0000-003 61- CR3706 
4815-0000-003 61- CR3707 
4815-0000-003 61- CR3708 
4815-0000-003 61- CR3709 
4815-0000-003 61- CR3710 
4815-0000-003 61- CR3711 
4815-0000-003 61- CR3712 
4815-0000-003 61- CR3713 
4815-0000-003 61- CR3714 
4815-0000-003 61- CR3715 
4815-0000-003 61- CR3716 
4815-0000-003 61- CR3717 
4815-0000-003 61- CR3718 
4815-0000-003 61- CR3719 
4815-0000-003 61- CR3720 
4815-0000-003 61- CR3721 
4815-0000-003 61- CR3722 
4815-0000-003 61- CR3723 

PART FIG- REF 
NUMBER ITEM DES 

4815-0000-003 10- CR3012 
4815-0000-003 10- CR3013 
4815-0000-003 10- CR3014 
4815-0000-003 10- CR3015 
4815-0000-003 10- CR3017 
4815-0000-003 10- CR3018 
4815-0000-003 10- CR3019 
4815-0000-003 17- CR307 
4815-0000-003 17- CR308 
4815-0000-003 17- CR309 
4815-0000-003 17- CR310 
4815-0000-003 18- CR201 
4815-0000-003 18- CR202 
4815-0000-003 18- CR203 
4815-0000-003 18- CR204 
4815-0000-003 18- CR205 
4815-0000-003 18- CR206 
4815-0000-003 19- CR201 
4815-0000-003 19- CR202 
4815-0000-003 19- CR203 
4815-0000-003 19- CR204 
4815-0000-003 19- CR205 
4815-0000-003 19- CR206 
4815-0000-003 19- CR209 
4815-0000-003 19- CR210 
4815-0000-003 20- CR3201 
4815-0000-003 20- CR3203 
4815-0000-003 20- CR3204 
4815-0000-003 20- CR3205 
4815-0000-003 20- CR3206 
4815-0000-003 20- CR3207 
4815-0000-003 20- CR3208 
4815-0000-003 20- CR3209 
4815-0000-003 20- CR3210 
4815-0000-003 20- CR3211 
4815-0000-003 21- CR3301 
4815-0000-003 21- CR3302 
4815-0000-003 21- CR3306 
4815-0000-003 21- CR3307 
4815-0000-003 21- CR3308 
4815-0000-003 21- CR3309 
4815-0000-003 21- CR3310 
4815-0000-003 21- CR3311 
4815-0000-003 21- CR3312 
4815-0000-003 21- CR3313 
4815-0000-003 21- CR3314 
4815-0000-003 21- CR3315 
4815-0000-003 21- CR3316 
4815-0000-003 22- CR3101 
4815-0000-003 22- CR3102 
4815-0000-003 22- CR3103 
4815-0000-003 23- CR103 
4815-0000-003 26- CR4206 
4815-0000-003 28- CR4101 
4815-0000-003 28- CR4102 
4815-0000-003 28- CR4103 
4815-0000-003 28- CR4104 
4815-0000-003 28- CR4108 
4815-0000-003 28- CR4109 
4815-0000-003 28- CR4110 

PART FIG- REF 
NUMBER ITEM DES 

4815-0000-003 61- CR3724 
4815-0000-003 61- CR3725 
4815-0000-003 61- CR3726 
4815-0000-003 61- CR3727 
4815-0000-003 61- CR3728 
4815-0000-003 61- CR3729 
4815-0000-003 61- CR3730 
4815-0000-003 61- CR3731 
4815-0000-003 61- CR3732 
4815-0000-003 61- CR3733 
4815-0000-003 10- CR3001 
4815-0000-003 10- CR3002 
4815-0000-003 10- CR3003 
4815-0000-003 10- CR3004 
4815-0000-003 10- CR3005 
4815-0000-003 10- CR3006 
4815-0000-003 10- CR3007 
4815-0000-003 10- CR3021 
4815-0000-003 10- CR3022 
4816-0000-001 6- CR2801 
4816-0000-001 26- CR4202 
4816-0000-001 31- CR1203 
4816-0000-001 31- CR1204 
4816-0000-001 36- CR4304 
4816-0000-001 36- CR4310 
4816-0000-001 36- CR4315 
4816-0000-001 36- CR4317 
4816-0000-001 36- CR4318 
4816-0000-001 38- CR403 
4816-0000-001 42- CR808 
4816-0000-001 42- CR809 
4816-0000-001 42- CR810 
4816-0000-001 42- CR811 
4816-0000-001 42- CR812 
4816-0000-001 42- CR813 
4816-0000-001 42- CR814 
4816-0000-001 42- CR815 
4816-0000-001 57- CR1513 
4816-0000-002 26- DS4201 
4816-0000-002 28- DS4101 
4818-0000-001 57- CR1503 
4818-0000-003 20- CR3202 
4818-0000-003 26- CR4207 
4818-0000-003 29- CR4014 
4818-0000-003 38- CR407 
4818-0000-003 42- CR816 
4818-0000-003 42- CR817 
4818-0000-003 62- CRllOl 
4818-0000-015 10- CR3010 
4818-0000-015 18- CR207 
4818-0000-015 18- CR208 
4818-0000-015 19- CR207 
4818-0000-015 19- CR208 
4818-0000-015 26- CR4201 
4818-0000-015 31- CR1205 
4818-0000-015 34- CR501 
4818-0000-015 36- CR4316 
4818-0000-015 38- CR401 
4818-0000-015 38- CR406 
4818-0000-015 57- CR1505 



PART 
NUMBER 

4818-0000-017 
4818-0000-017 
4818-0000-017 
4818-0000-017 
4818-0000-017 
4818-0000-020 
4818-0000-022 
4821-0000-001 
4821-0000-001 
4822-6008-100 
4823-0000-001 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4828-0000-002 
4831-0000-001 
4831-0000-001 
4835-0000-012 
4835-0000-012 
4835-0000-103 
4835-0000-103 
4835-0000-103 
4901-4735-000 
4901-4937-000 
4901-4937-000 
4901-4937-000 
4901-4937-000 
4915-0500-100 

FIG- REF 
ITEM DES 

56- CR1605 
56- CR1606 
57- CR1510 
57- CR1511 
57- CR1512 
61- D53701 
61- D53702 
17- CR301 
17- CR302 
57- CR1508 
52- BR1701 
36- CR4301 
36- CR4302 
36- CR4303 
36- CR4305 
36- CR4306 
36- CR4308 
36- CR4312 
36- CR4313 
36- CR4314 
36- CR4319 
36- CR4320 
40- CR504 
40- CR505 
40- CR506 
40- CR507 
40- CR508 
40- CR509 
44- CR701 
44- CR702 
44- CR703 
44- CR704 
44- CR705 
44- CR706 
44- CR707 
44- CR708 
47- CR3801 
47- CR3802 
47- CR3803 
47- CR3804 
47- CR3805 
47- CR3806 
49- CR2401 
49- CR2402 
49- CR2403 
49- CR2404 
49- CR2405 
26- CR4204 
26- CR4205 
19- 2 
19- 3 
51- 12 
55- 10 
55- 4 
10- CR3020 
17- CR303 
17- CR304 
17- CR305 
17- CR306 
53- CR5108 

NUMERICAL INDEX 

PART FIG- REF 
NUMBER ITEM DES 

4915-0500-100 54- CR5102 
4915-0500-100 54- CR5106 
4920-5151-300 23- CR102 
4920-5151-300 29- CR4007 
4920-5151-300 56- CR1607 
4920-5158-450 56- CR1601 
4920-5158-450 56- CR1602 
4920-5158-450 56- CR1603 
4920-5158-450 56- CR1604 
4920-5158-450 57- CR1509 
4930-0100-200 26- CR4203 
4930-0100-200 31- CR1201 
4930-0100-200 31- CR1202 
4930-0100-200 36- CR4309 
4930-0100-200 38- CR402 
5010-0203-100 47- Q3801 
5010-0203-100 49- Q2401 
5010-0203-100 49- 92402 
5010-0203-100 49- 42403 
5020-1009-200 17- Q309 
5050-2401-100 19- 4213 
5050-2452-100 17- 4305 
5050-2452-100 17- Q306 
5050-2454-100 57- Q1504 
5050-2454-100 57- Q1506 
5050-2601-000 26- Q4206 
5050-2601-000 31- Q1208 
5105-0002-000 52- 9 
5105-0002-000 56- 1 
5105-0002-000 58- 51 
5105-0005-000 52- 10 
5105-0005-000 56- 2 
5106-0000-003 14- 6 
5106-0000-003 52- F1701 
5106-0000-012 58- 48 
5106-0000-015 14- 7 
5106-0000-015 58- F3501 
5106-4505-000 14- 8 
5106-4505-000 56- F1601 
5111-2001-011 18- S202 
5111-2001-022 18- S201 
5111-2001-022 19- S201 
5111-2001-200 19- S202 
5111-5021-312 61- S3701 
5111-5021-312 61- S3702 
5111-5021-312 61- S3703 
5111-5021-312 61- S3704 
5114-0000-002 58- S3502 
5114-0000-007 58- S3501 
5121-6012-000 61- S370.5 
5121-6012-000 61- S3706 
5135-2026-100 52- S1701 
5136-0001-000 59- S1301 
5136-0001-000 59- S1302 
5136-0001-000 59- S1303 
5136-0001-000 59- S1304 
5136-0001-000 59- S1305 
5136-0001-000 59- S1306 
5136-0001-000 59- S1307 
5136-0001-000 59- S1308 

I 
PART 
NUMBER 

5136-0001-000 
5136-0001-000 
5136-0001-000 
5136-0001-000 
5136-0001-000 
5136-0001-000 
5136-0001-000 
5136-0001-000 
5136-0001-000 
5136-0001-000 
5136-0001-000 
5136-0001-000 
5136-0001-000 
5136-0001-000 
5136-0001-000 
5136-0001-000 
5250-0100-100 
5250-0100-100 
5250-0100-100 
5250-0100-100 
5250-0100-100 
5250-0100-100 
5250-0804-300 
5250-0804-301 
5250-0806-300 
5400-5153-601 
5400-5180-901 
5604-0000-004 
5604-5150-100 
5604-5152-403 
5604-5153-700 
5650-0500-100 
5801-0000-006 
5801-0000-006 
5801-0000-006 
5801-0000-006 
5801-0000-006 
5801-0000-006 
5801-0000-006 
5801-0000-012 
5801-0000-013 
5801-0000-013 
5801-0000-013 
5801-0000-013 
5801-0000-013 
5801-0000-013 
5801-0107-200 
5801-0107-200 
5850-0000-012 
5850-0100-100 
5850-1009-100 
5950-0002-000 
6001-0000-001 
6001-0000-002 
6001-0000-003 
6001-0000-004 
6001-0000-005 
6001-0000-008 
6001-5000-001 
6001-5000-003 

FIG- REF 
ITEM DES 

59- S1309 
59- S1310 
59- 51311 
59- S1312 
59- S1313 
59- S1314 
59- S1315 
59- 51316 
59- S1317 
59- S1318 
59- S1319 
59- S1320 
59- S1321 
59- S1322 
59- S1323 
59- S1324 
31- MXR1202 
38- MXR401 
38- MXR402 
40- MXR501 
40- MXR502 
50- MXR2301 
31- MXRl2Ol 
46- MXR2201 
46- MXR2202 
55- 12 
51- 32 
42- T801 
17- T301 
52- T1701 
57- T1501 
53- RN5101 
46- FL2204 
46- FL2209 
46- FL2210 
53- FL5101 
53- FL5103 
53- FL5104 
53- FL5105 
43- FL601 
55- FL3901 
55- FL3902 
55- FL3903 
55- FL3904 
55- FL3905 
55- FL3906 
36- YFL4305 
36- YFL4306 
8- 62805 
9- 62806 
7- 62804 

13- SP3601 
1- 10 
1- 11 
1- 12 
1- 13 
1- 14 
1- 15 
1- 16 
1- 17 



7-18717-188 B l a n k  

NUMERICAL INDEX 

PART FIG- REF 
NUMBER ITEM DES 

7005-5540-400 45- 
7005-5541-000 19- 6 
7005-6140-200 58- 
7005-7624-500 5- BT9101 
7007-5580-000 13- 74 
7007-5580-800 51- 22 
7010-5030-700 44- 
7010-5037-600 45- 2 
7010-5130-200 18- 
7010-5130-300 17- 
7010-5130-400 38- 
7010-5130-500 40- 
7010-5130-600 42- 
7010-5130-800 24- 
7010-5131-000 31- 
7010-5131-100 59- 
7010-5131-200 60- 
7010-5131-300 57- 
7010-5131-400 56- 
7010-5131-500 54- 
7010-5131-600 52- 
7010-5131-700 7- 
7010-5131-700 8- 
7010-5131-700 9- 
7010-5131-700 6- 
7010-5131-701 7- 
7010-5131-702 8- 
7010-5131-703 9- 
7010-5131-900 48- 
7010-5133-100 22- 
7010-5133-700 47- 
7010-5134-000 29- 
7010-5134-100 28- 
7010-5232-300 50- 
7010-5232-400 49- 
7010-5233-301 21- 
7010-5234-200 26- 
7010-5234-301 36- 
7010-5234-400 33- 
7010-5234-500 34- 
7010-5239-000 4- 
7010-5530-000 62- 
7010-5530-100 10- 
7010-5530-101 10- 
7010-5530-200 19- 
7010-5530-300 20- 
7010-5530-400 23- 
7010-5530-700 61- 
8060-0000-151 1- 65 
9901-5502-000 11- 

L 

PART FIG- REF 
NUMBER ITEM DES 

6001-5000-004 1- 18 
6001-5000-006 1- 19 
6001-5000-007 1- 20 
6001-5000-008 1- 21 
6002-0000-001 1- 22 
6002-0000-002 1- 23 
6002-0000-003 1- 24 
6002-0000-004 1- 25 
6002-0000-005 1- 26 
6002-0000-006 1- 27 
6002-0000-007 1- 28 
6002-0000-009 1- 29 
6002-0000-010 1- 30 
6002-0000-013 1- 31 
6002-0000-014 1- 32 
6003-0000-001 1- 33 
6003-0000-002 1- 34 
6003-0000-003 1- 35 
6003-0000-004 1- 36 
6003-0000-005 1- 37 
6003-0000-006 1- 38 
6003-0000-007 1- 39 
6003-0000-008 1- 40 
6003-0000-009 1- 41 
6003-0000-010 1- 42 
6003-0000-011 1- 43 
6003-0000-012 1- 44 
6003-0000-013 1- 45 
6003-0000-014 1- 46 
6003-0000-016 1- 47 
6003-0000-017 1- 48 
6003-0000-018 1- 49 
6003-0000-019 1- 50 
6004-6005-400 1- 51 
6004-6005-550 1- 52 
6009-0001-000 1- 53 
6009-0212-010 1- 54 
6010-0094-200 1- 57 
6010-0125-100 1- 55 
6010-0125-200 1- 56 
6010-0188-200 1- 58 
6011-0018-001 1- 59 
6011-0022-001 1- 60 
6011-0027-001 1- 61 
6011-0053-001 1- 62 
6012-0106-100 1- 63 
6012-0313-110 1- 64 
6041-0001-001 14- 4 
6041-5082-700 14- 5 
6042-0000-005 46- 
6042-0000-005 48- 1 
6042-5182-100 13- 
6042-5182-200 13- 
6042-5182-300 13- 
6042-5182-400 13- 
6042-5183-000 13- 
6045-5182-600 13- 
6045-5182-700 13- 
6045-5184-000 61- 1 
6045-5184-100 24- 1 

PART FIG- REF 
NUMBER ITEM DES 

6045-5184-200 24- 4 
6045-5184-300 24- 2 
6045-5184-400 62- El129 
6045-5184-500 62- El130 
6045-5184-600 24- 3 
6050-0040-250 13- 
6050-0040-300 13- 
6050-0040-330 13- 
6050-0040-400 13- 
6050-0040-500 13- 
6050-0040-600 13- 
6050-0040-620 13- 
6050-0040-650 13- 
6050-0040-800 13- 
6050-0040-950 13- 
6050-0040-950 13- 
6050-0041-050 13- 
6050-0041-150 13- 
6050-0041-350 13- 
6050-0041-920 13- 
6050-0042-120 13- 
6050-0401-600 13- 
6050-0720-530 8- 2 
6050-0720-530 9- 2 
6050-0721-350 6- 3 
6050-0880-630 7- 1 
6050-0880-630 8- 1 
6050-0880-630 9- 1 
6050-0890-950 6- 2 
6052-0701-200 3- 8 
6055-0841-250 13- 
6055-0901-100 13- 
6055-0911-600 13- 
6500-5150-900 15- 1 
6500-5182-802 13- 86 
7005-5040-700 43- 
7005-5140-301 51- 13 
7005-5141-000 14- 
7005-5141-200 15- 
7005-5141-300 55- 
7005-5141-500 53- 
7005-5141-900 46- 
7005-5142-500 37- 
7005-5142-700 41- 
7005-5142-900 39- 
7005-5143-500 30- 
7005-5143-700 16- 
7005-5143-800 35- 
7005-5143-900 25- 
7005-5144-000 13- 47 
7005-5144-100 27- 
7005-5144-200 18- 3 
7005-5144-300 18- 1 
7005-5144-300 19- 4 
7005-5241-800 13- 40 
7005-5244-401 32- 
7005-5249-000 3- 
7005-5540-100 16- 
7005-5540-200 58- 
7005-5540-300 51- 



CERTIFICATION 

IFR, Inc., certifies that this instrument 
has been thoroughly tested and inspected 
and found to meet currently published spec- 
ifications at the time of shipment from the 
factory. Test Data Sheets, containing 
factory measured calibration parameters, 
will be retained for a period of 1 year from 
date of delivery, at which time factory 
calibration expires. Copies are available 
upon request from IFR Customer Service 
Department for a nominal reproduction fee. 

Certified calibration, including a Statement 
of Compliance issued by IFR Metrology Lab 
to certify that calibration is directly 
traceable to the National Bureau of Standards 
to the extent allowed by the NBS, is also 
available through IFR Customer Service 
Department. All requests for certified cal- 
ibration must be accompanied by a purchase 
order. 



GENERAL INFORMATION 

/" 
WARRANTY INFORMATION CARDS 
W a r r a n t y  r e g i s t r a t i o n  c a r d s  a r e  c o m p l e t e d  a n d  m a i l e d  t o  f a c t o r y  b y  
o w n e r ' s  a u t h o r i z e d  I F R  D i s t r i  b u t o r ,  w i t h i n  t e n  ( 1 0 )  d a y s  a f t e r  r e t a i l  
s a l e .  Owner w i l l  be m a i l e d  a  c o p y  o f  w a r r a n t y  c a r d ,  t o  be r e t a i n e d  f o r  
p e r s o n a l  r e c o r d s .  

S H I P P I N G  PROCEDURES --------------- 
R e t a i n  a l l  o r i q i n a l  s h i p p i n q  c a r t o n s  f o r  p o s s i b l e  f u t u r e  u s e ,  i n  e v e n t  
t e s t  i n s t r u m e n t  i s  t o  b e '  r e t u r n e d  t o  f a c t o r y  f o r  c a l  i b r a t i o n  a n d / o r  
r e p a i r .  Use o f  c o n t a i n e r s  o t h e r  t h a n  o r i  g i n a l s ,  c o u l d  c a u s e  e q u i p m e n t  
damage w h i c h  w o u l d  n o t  be r e p a i r a b l e  u n d e r  w a r r a n t y  a n d  c o u l d  r e s u l t  
i n  w a r r a n t y  o f  s e t  b e i n g  v o i d e d .  Damaged o r i g i n a l  I F R  s h i p p i n g  c a r -  
t o n s  w i l l  be r e p l a c e d  a t  no c h a r g e  t o  c u s t o m e r .  

When r e t u r n i n g  u n i t s  t o  f a c t o r y  f o r  c a l i b r a t i o n ,  s e r v i c e  o r  r e p a i r ,  
p l e a s e  i n c l u d e  a n t e n n a s  a n d  a t t e n u a t i o n  p a d s .  R e t u r n  o f  power  c o r d s  
i s  n o t  n e c e s s a r y .  

U n i t s  w i l l  be r e t u r n e d  t o  c u s t o m e r s  u t i l i z i n g  same c o n v e y a n c e s  b y  
w h i c h  r e c e i  v e d  when p o s s i  b l  e .  

C E R T I F I E D  CALIBRATION COSTS ......................... 
P e r i o d i c  c e r t i f i e d  c a l i  b r a t i o n .  t r a c e a b l e  t o  N a t i o n a l  B u r e a u  o f  
S t a n d a r d s  ( a s  r e q u i r e d  b y  FAA a n d  FCC r e g u l a t i o n s )  i s  n o t  c o v e r e d  b y  

fC I F R  W a r r a n t y .  C a l i  b r a t i o n  f e e s *  a r e  l i s t e d  b e l o w :  

I n s t r u m e n t  I n s t r u m e n t  
M o d e l  C o s t  M o d e l  C o s t  

A7550 
A8000 
ATC-600 
ATC- 600A 
ATC- 1 2 0 0  
ATC- 1 2 0 0 Y 3  
ATC- 1 4 0 0  
ATC- 1 4 0 0 A  
C O M M -  7 6 0  
CS-360D 
FM/ AM- 5 0 0  
FM/ AM- 5OOA 
FM/AM-1000A 
FM/AM-1000S 
FM/AM-1100A 
FM/AM-1100s  
FM/AM- 1 2 0 0  
FM/AM-1200A 
FM/AM- 1 2 0 0 s  



MISCELLANEOUS FEES* __ ----_-_-------_ 
A $10.00 m i n i m u m  b i l l i n g  c h a r g e  e x i s t s  f o r  n o n - w a r r a n t y  p a r t s .  P a r t s  
s e n t  t o  c u s t o m e r s  w i l l  be i n s u r e d  o n l y  if I F R  c o s t  o f  c o n t e n t s  e x c e e d s  
$ 5 0 . 0 0 .  W a r r a n t y  o n  b a t t e r i e s  i n  p o r t a b l e  u n i t s  i s  90 d a y s .  

CUSTOMER SERVICE INFORMATION ............................ 
F o r  c a l  i b r a t i o n  s c h e d u l  i n g  o r  s e r v i c e  r e 1  a t e d  i n f o r m a t i o n ,  c o n t a c t  I F R  
C u s t o m e r  S e r v i c e  D e p t .  a t  f o l l o w i n g  : 

I F R  S y s t e m s ,  I n c . ,  C u s t o m e r  S e r v i c e  D e p t .  
1 0 2 0 0  W e s t  Y o r k  S t r e e t ,  W i c h i t a ,  K a n s a s  6 7 2 1 5  T e l .  ( 8 0 0 ) - 8 3 5 - 2 3 5 0  

* P r i c e s  a n d  a v a i l a b i l i t i e s  s u b j e c t  t o  c h a n g e  w i t h o u t  n o t i c e .  

B i l l  B a k e r ,  D i r e c t o r - P r o d u c t  S e r v i c e  
Ken L e w i  s ,  M a n a g e r - Q u a 1  i t y  A s s u r a n c e  

SEPTEMBER 2 2 ,  1 9 8 7  



LIMITED W A R R A N T Y  A N D  SERVICE INSTRUCTIONS 

LIMITED W A R R A N T Y .  

1 .  IFR,  I n c . ,  w a r r a n t s  t h a t  e a c h  new i n s t r u m e n t  m a n u f a c t u r e d  by i t  i s  
f r e e  from d e f e c t s  i n  m a t e r i a l  o r  workmansh ip  u n d e r  normal u s e  and  
s e r v i c e  f o r  a  p e r i o d  o f  two v e a r s  f r o m  t h e  s h i p p i n g  d a t e .  
(NOTE: 9 0  day  w a r r a n t y  on b a t t e r y  p a c k ) .  Each i n s t r u m e n t  i s  f u n c -  
t i o n a l l y  t e s t e d  i m m e d i a t e l y  p r i o r  t o  s h i p m e n t .  I f ,  upon e x a m i n a -  
t i o n  by IFR, t h e  i n s t r u m e n t  i s  d e t e r m i n e d  t o  be  d e f e c t i v e  i n  
workmanship  o r  m a t e r i a l ,  IFR w i l l ,  s u b j e c t  t o  t h e  c o n d i t i o n s  s e t  
f o r t h  b e l o w ,  e i t h e r  r e p a i r  t h e  d e f e c t i v e  p a r t  o r  r e p l a c e  i t  w i t h  a  
new p a r t  on a  p r o  r a t a  b a s i s .  IFR s h a l l  n o t  be l i a b l e  f o r  a n y  
d e l a y  o r  f a i l u r e  t o  f u r n i s h  a  r e p l a c e m e n t  p a r t  r e s u l t i n g  d i r e c t l y  
o r  i n d i r e c t l y  f r o m  any g o v e r n m e n t a l  r e s t r i c t i o n ,  p r i o r i t y  o r  a l l o -  
c a t i o n  o r  any o t h e r  g o v e r n m e n t a l  r e g u l a t o r y  o r d e r  o r  a c t i o n ,  n o r  
s h a l l  IFR be l i a b l e  f o r  damages by r e a s o n  of  t h e  f a i l u r e  of  t h e  
i n s t r u m e n t  t o  p e r f o r m  p r o p e r l y  o r  f o r  any  c o n s e q u e n t i a l  d a m a g e s .  
The  w a r r a n t y  d o e s  n o t  a p p l y  t o  a n v  i n s t r u m e n t  t h a t  has  been  s u b -  
j e c t  t o  n e g l i g e n c e ,  a c c i d e n t ,  s h i p p i n g  damage,  m i s u s e  o r  i m p r o p e r  
i n s t a l l a t i o n  o r  o p e r a t i o n ,  o r  t h a t  i n  any way h a s  been t a m p e r e d  
w i t h ,  a l t e r e d  o r  r e p a i r e d  by any p e r s o n  o t h e r  t h a n  an a u t h o r i z e d  
IFR s e r v i c e  o r g a n i z a t i o n  o r  any e m p l o y e e  t h e r e o f ,  o r  t o  any 
i n s t r u m e n t  whose s e r i a l  number h a s  been  a l t e r e d ,  d e f a c e d  o r  
r emoved ,  o r  t o  any i n s t r u m e n t  p u r c h a s e d  w i t h i n ,  and t h e r e a f t e r  
removed b e y o n d ,  t h e  c o n t i n e n t a l  l i m i t s  of  t h e  U n i t e d  S t a t e s .  
Annual  r e c a l i b r a t i o n  i s  n o t  i n c l u d e d  i n  w a r r a n t y .  

2 .  A l l  s a l e s  a r e  F O B  IFR F a c t o r y ,  W i c h i t a ,  K a n s a s .  IFR w i l l  a s s u m e  
r e s p o n s i b i l i t y  f o r  f r e i g h t  c h a r g e s  on a l l  l e g i t i m a t e  w a r r a n t y  
c l a i m s  f i l e d  w i t h i n  t h i r t y  ( 3 0 )  d a y s  f r o m  t h e  o r i g i n a l  s h i p p i n g  
d a t e .  W a r r a n t y  c l a i m s  f i l e d  be tween  t h i r t y  ( 3 0 )  and n i n e t y  ( 9 0 )  
d a y s  a f t e r  o r i g i n a l  s h i p p i n g  d a t e  c a n  be f o r w a r d e d  t o  IFR f r e i g h t  
c o l l e c t  and w i l l  he  r e t u r n e d  t o  c u s t o m e r  f r e i g h t  c o l l e c t .  A l l  
f r e i g h t  on w a r r a n t y  c l a i m s  a f t e r  n i n e t y  ( 9 0 )  d a y s  w i l l  be p a i d  by  
t h e  c u s t o m e r .  

3 .  T h i s  w a r r a n t y  s h a l l ,  a t  I F R ' s  o p t i o n ,  become v o i d  i f  t h e  e q u i p m e n t  
o w n e r s h i p  i s  c h a n g e d ,  u n l e s s  t h e  p r i o r  owner o r  t h e  p r o p o s e d  owner  
o b t a i n s  IFR a p p r o v a l  of  c o n t i n u a t i o n  o f  t h e  w a r r a n t y  p r i o r  t o  t h e  
c h a n g e  of o w n e r s h i p .  

4 .  T h i s  w a r r a n t y  i s  i n  l i e u  o f  a l l  o t h e r  w a r r a n t i e s ,  e x p r e s s e d  o r  
i m p l i e d ,  and no o n e  i s  a u t h o r i z e d  t o  a s sume  any l i a b i l i t y  on 
b e h a l f  h f  IFR o r  impose  any  o b l i g a t i o n  upon i t  i n  c o n n e c t i o n  w i t h  
t h e  s a l e  of  any i n s t r u m e n t ,  o t h e r  t h a n  a s  s t a t e d  a b o v e .  

1 N O V  1 9 8 4  



CHANGES I N  SPECIFICATIONS. - 
1. The r i g h t  i s  r e s e r v e d  t o  c h a n g e  t h e  p u b l i s h e d  s p e c i f i c a t i o n s  o f  

t h e  e q u i p m e n t  a t  a n y  t i m e  and  t o  f u r n i s h  m e r c h a n d i s e  i n  a c c o r d a n c e  
w i t h  c u r r e n t  s p e c i f i c a t i o n s  w i t h o u t  i n c u r r i n g  a n y  1  i a h i l  i t , y  t o  
m o d i f y  e q u i p m e n t  p r e v i o u s l y  s o l d ,  o r  t o  s u p p l y  new e q u i p m e n t  i n  
a c c o r d a n c e  w i t h  e a r l i e r  s p e c i f i c a t i o n s  e x c e p t  u n d e r  t h e  c l a s s i f i -  
c a t i o n  o f  s p e c i a l  a p p a r a t u s .  

SERVICE. 

1. When r e q u e s t i n g  s e r v i c e ,  t h e  o r i g i n a t o r  s h a l l  g i v e  I F R  i n f o r m a t i o n  
c o n c e r n i n g  t h e  n a t u r e  o f  t h e  f a i l u r e  a n d  t h e  manne r  i n  w h i c h  t h e  
e q u i p m e n t  was u s e d  when t h e  f a i l u r e  o c c u r r e d .  T y p e ,  m o d e l ,  a n d  
s e r i a l  number  s h o u l d  a l s o  b e  p r o v i d e d .  

2 .  Do n o t  r e t u r n  a n y  p r o d u c t s  t o  t h e  f a c t o r y  w i t h o u t  f i r s t  r e c e i v i n g  
a u t h o r i z a t i o n  f r o m  t h e  f a c t o r y  C u s t o m e r  S e r v i c e  D e p a r t m e n t .  

CONTACT : I F R ,  I n c .  
1 0 2 0 0  W .  Y o r k  S t r e e t  

W i c h i t a ,  K a n s a s  6 7 2 1 5  USA 

ATTN: C u s t o m e r  S e r v i c e  D e p a r t m e n t  

PHONE: ( 8 0 0 )  8 3 5 - 2 3 5 0  ( C u s t o m e r  S e r v i c e  O n l y )  

3 .  U n l e s s  o t h e r w i s e  s p e c i f i c a l l y  r e q u e s t e d ,  p a c k a g i n g  f o r  a  r e t u r n  
s h i p m e n t  s h a l l  b e  i n  t h e  o r i g i n a l  c o n t a i n e r  a n d  p a c k a g i n g  m a t e r i a l .  
If t h e  o r i g i n a l  c o n t a i n e r  a n d  m a t e r i a l  a r e  n o t  a v a i l a b l e ,  i n f o r -  
m a t i o n  as  t o  s u i t a b l e  p a c k a g i n g  t e c h n i q u e s  w i l l  b e  p r o v i d e d  b y  t h e  
I F R  C u s t o m e r  S e r v i c e  D e p a r t m e n t .  

4 .  R e t u r n e d  m a t e r i a l  c l a i m e d  d e f e c t i v e ,  b u t  f o u n d  t o  m e e t  a l l  p r e -  
v i o u s l y  a p p l i c a b l e  s p e c i f i c a t i o n s ,  w i l l  b e  s u b j e c t  t o  a  m i n i m u m  
e v a l u a t i o n  c h a r g e  c o n s i s t i n g  o f  t h e  l a b o r  c h a r g e s  i n v o l v e d  i n  t h e  
s t a t u s  d e t e r m i n a t i o n  o f  t h e  m a t e r i a l .  

5 .  R e t u r n e d  m a t e r i a l  n o t  a c c o m p a n i e d  b y  s t a t e m e n t  o f  c l a i m e d  d e f e c t s  
may b e  r e t u r n e d  a t  t h e  o r i g i n a t o r ' s  e x p e n s e .  

6 .  A n y  d e p a r t u r e  f r o m  t h e  a b o v e  i n s t r u c t i o n s  w i t h o u t  s p e c i f i c  f a c t o r y  
a u t h o r i z a t i o n  c a n  b e  c o n s i d e r e d  a  b r e a c h  o f  w a r r a n t y ,  and  a l l  
e x p e n s e s  i n c u r r e d  as  a  r e s u l t  w i l l  b e  b i l l e d  t o  t h e  o r i g i n a t o r .  

1 N O V  1 9 8 4  



APPENDICES - APPENDIX A - FM/AM-1200S/A SPECIFICATIONS 
A-1 RF SIGNAL GENERATOR 

F r e q u e n c y  Range :  250  kHz t o  999 .9999  MHz i n  1 0 0  Hz 
i n c r e m e n t s .  

F r e q u e n c y  A c c u r a c y :  5 5  Hz + M a s t e r  O s c i l l a t o r  ( S I N  t h r u  4 4 9 0  
f o r  FM/AM-1200S, SIN t h r u  1448  f o r  F M / A M -  
1 2 0 0 A ) .  S e e  M a s t e r  O s c i l l a t o r  f o r  FM/AM- 
1 2 0 0 s  S/N 4 4 9 1  and  a f t e r  (SIN 1 4 4 9  a n d  
a f t e r  f o r  FM/AM-1200A). 

R e s i d u a l  FM: 

Harmoni c s :  

< I 0 0  Hz RMS 
( 3 0 0  Hz t o  3  k H z  B a n d w i d t h )  

2nd Harmon ic  < - 3 0  dBc 
3 r d  Harmon ic  2 - 4 5  dBc 

Non-Harmoni c s  & 
S p u r i o u s :  ( a t  o f f s e t  2 1 0  kHz t o  k 1 . 5  MHz: < 3 0  - dBc i n  b a n d ,  
f rom s e l e c t e d  k 1 . 5  MHz t o  band e n d :  < - 5 5  - dBc 
f r e q u e n c y )  

R F  O u t p u t  Power :  - 1 2 7  dBm t o  - 2 0  d B m  ( 1 0  dB s t e p s  w i t h  11 
dB r a n g e  v e r n i e r )  i n t o  50  Ohms. 

CI 
R F  O u t p u t  A c c u r a c y :  k 2 . 5  d B  

V a r i a b l e  G e n e r a t e :  When i n  t h e  " l o c k e d "  p o s i t i o n ,  t h e  g e n e r a -  
t o r  i s  p h a s e - l o c k e d  t o  t h e  m a s t e r  o s c i l -  
l a t o r .  When s w i t c h e d  f rom t h e  " l o c k e d "  
p o s i t i o n ,  t h e  g e n e r a t o r  may be v a r i e d  + l o  
kHz. 

I n t e r n a l  Modul a t i o n :  
D e v i a t i o n  Range :  0  t o  50 kHz ( w i t h  1 kHz t o n e ) .  
% AM Range:  0  t o  90% ( w i t h  1 k H z  t o n e ) .  

E x t e r n a l  Modul a t  i o n :  

F r e q u e n c y  R e s p o n s e :  FM: 2 Hz t o  3 0  kHz ( D C  when i n  v a r i a b l e  
g e n e r a t e ) .  

A M :  1 0  Hz t o  1 0  kHz ( 3 0 %  maximum m o d u l a -  
t i o n  a b o v e  5  kHz) .  

Modul a t i  on 
Sens  i  t i  v i  t y :  FM: .1 VRMSIkHz ( - 0  t o  + 3 0 % )  

A M :  . O 1  VRMSIX ( - 0  t o  + 3 0 % )  

D i s t o r t i o n :  FM: < l %  t o  20 kHz d e v i a t i o n  
( a t  1 kHz s i n e )  A M :  < l o %  t o  60% m o d u l a t i o n  

I n p u t  I m p e d a n c e :  600  Ohms n o m i n a l  



A92 DUPLEX GENERATOR 

F r e q u e n c y  R a n g e :  ' 4 9 . 9 9  MHz f r o m  r e c e i v e  f r e q u e n c y  i n  
1 0  kHz s t e p s .  

F r e q u e n c y  R e s o l u t i o n :  2.5 kHz 

F r e q u e n c y  A c c u r a c y :  ( S e e  M a s t e r  O s c i l l a t o r )  

O u t  p u t  L e v e l  : 

D u p l e x  P o r t :  - 6 0  dBm ' 1 0  dB f i x e d  l e v e l  i n t o  5 0  ohm. 

I n p u t  P r o t e c t i o n :  0 .25 WATT (max imum w i t h o u t  d a m a g e )  

T r a n s m i s s i o n  P o r t  : - 8 0  dBm ' 1 0  dB f i x e d  l e v e l  

F r e q u e n c y  Range :  1 0 0  kHz t o  9 9 9 . 9 9 9 9  MHz i n  1 0 0  Hz 
i n c r e m e n t s .  

S e n s i t i v i t y :  2  pV ( 1  MHz t o  1 0 0 0  MHz, FM n a r r o w ) .  

S e l e c t i v i t y  ( a t  3  d B ) :  
MODE ---- 

RECEIVER 
BANDWIDTH --------- 

AUDIO 
BANDWI DTH -------- - 

FM W I D E  2 0 0  kHz 
FM M I D  2 0 0  kHz  
FM NAR 1 5  kHz 
SSB 6 kHz 
A M  NAR 6 kHz 
AM NORM 1 5  kHz 

A d j a c e n t  C h a n n e l  RECEIVER GREATER THAN 
R e j e c t i o n :  -------- BANDWIDTH ----------- 4 0  dB DOWN 

2 0 0  kHz 
15  kHz 

6  kHz 

+ 3 0 0  kHz 
+ 2 7  kHz 
+ 1 5  kHz 

D e m o d u l a t i o n  O u t p u t :  

I m p e d a n c e  : 6 0 0  Ohms 

O u t p u t  L e v e l  : ( I n t o  an o p e n  c i r c u i t ) :  
FM: 6 0  mVRMS/l  kHz  ( n o m i n a l  ) 
AM: 5  mVRMS/% ( n o m i n a l )  

R e c e i  v e r  A n t e n n a  : 
I n p u t  P r o t e c t i o n :  0.25 WATT (max imum w i t h o u t  d a m a g e )  

8 0  kHz 
8  kHz  
8  kHz  
8  kHz 
8  kHz 
8  kHz 



p A94 POWER METER 

R a n g e :  

A c c u r a c y :  

I n p u t  Power  : 

A95 FREQUENCY ERROR METER 

0  t o  1 5  a n d  0  t o  1 5 0  WATTS p e a k  o r  
a v e r a g e  r e s p o n d i n g .  

1 t o  6 0 0  MHz + 7 %  o f  r e a d i n g  _+3% o f  f u l l  
s c a l e .  6 0 0  t o  1 0 0 0  MHz + 2 0 %  o f  r e a d i n g  
2 3 %  o f  f u l l  s c a l e .  

5 0  WATTS c o n t i n u o u s  
> 5 0  t o  1 5 0  WATTS, o n e  m i n u t e  "ON",  f i v e  
m i  n u t e s  " O F F " .  

RF A c c u r a c y :  

R F  R a n g e s :  

+ M a s t e r  O s c i l l  a t o r  
+ 3 %  o f  f u l l  s c a l e  

+ l o  k H z ,  + 3  k H z ,  2 1  k H z ,  
+ 3 0 0  Hz,  + l o 0  Hz,  + 3 0  Hz f u l l  s c a l e  

A u d i o  C o u n t e r :  

F r e q u e n c y  R a n g e :  1 0  Hz t o  1 2  k H z  

A c c u r a c y :  + 0 . 0 1 %  + 3 %  o f  f u l l  s c a l e  

Ranges  : + 3 0 0  Hz, + 3 0  Hz,  + 3  Hz f u l l  s c a l e  

A96 MODULATION METER 

FM D e v i a t i o n :  

A c c u r a c y :  

Ranges  : 

AM% M o d u l a t i o n :  

A c c u r a c y :  

Ranges  : 

+ 5 %  o f  r e a d i n g ,  
2 3 %  o f  f u l l  s a l e  f o r  a  1 kHz t o n e .  

2  k H z ,  6  k H z ,  2 0  kHz,  60 kHz f u l l  s c a l e .  

+ 5 %  o f  r e a d i n g .  
2 3 %  o f  f u l l  s c a l e  f o r  a  1 kHz t o n e .  

6 0 % ,  2 0 0 %  f u l l  s c a l e .  



A-7 SI'NAD DISTORTION METER 

S i n a d :  3 t o  2 0  d B  a t  1 k H z .  

A c c u r a c y :  +1  dB a t  1 2  d B  SINAD. 

I n p u t  L e v e l :  0 . 2 5  VRMS t o  2 VRMS ( 1 0  VRMS maximum 
S I N A D ) .  

D i s t o r t i o n  Range :  0  t o  20% a t  1 kHz .  

A c c u r a c y :  '1% a t  1 0 %  d i s t o r t i o n .  

I n p u t  L e v e l  : 0.25 VRMS t o  2  VRMS 
1 0  VRMS maximum. 

Impedance :  10K O h m  Nominal 

A98 FUNCTION GENERATOR 

F u n c t i o n s  : SINE,  SQUARE, R A M P ,  TRIANGLE, D T M F ,  TONE 
SEQ A N D  DCS. 

Tone A c c c u r a c y :  

F ixed  : (Same a s  M a s t e r  O s c i l l a t o r )  

Var i  a b l  e :  + O .  01% 

Tone D i s t o r t i o n :  ( A t  2 . 5  VRMS o u t p u t )  

F i x e d :  < 0 . 5 %  

V a r i a b l e  ( S I N E ) :  < 2 %  ( 1 0  Hz t o  1 0 0  H z )  
< 0 . 7 %  TYPICAL ( 1 0 0  Hz t o  3 0  k H z ) .  

Tone O u t p u t  L e v e l  : V a r i a b l e  t o  2.5 VRMS minimum, e i t h e r  t o n e  
i n t o  1 5 0  O h m  l o a d .  

F r e q u e n c y  Range :  

( V a r i a b l e ) :  1 0  Hz t o  30  kHz i n  0 . 1  Hz i n c r e m e n t s .  

DTMF E N C O D E :  

D e v i a t i o n :  3 .5  kHz F i x e d  ( '500 H z )  

Mark Time: 5 0  mSec Minimum 

Space  Time:  5 0  mSec Minimum 

DTMF Decode ( O p t i o n a l  ) :  S e e  D i g i t a l  V o l t m e t e r  



A-9 OSCILLOSCOPE 

D i s p l a y  S i z e :  2  i n c h e s  X 2% i n c h e s .  

V e r t i c a l  B a n d w i d t h :  D C  t o  1 MHz ( a t  3 d B   andw width) 

E x t e r n a l  V e r t i  c a l  : 

I n p u t  R a n g e s :  1 0  m V ,  1 0 0  m V ,  1 V ,  1 0  V ,  p e r  d i v i s i o n .  

H o r i z o n t a l  Sweep:  

R a t e :  FM/AM-1200A - 1 0  mSec, 1 mSec, 1 0 0  p S e c ,  
1 0  p S e c  p e r  d i v i s i o n .  
1 ~ S e c  p e r  d i v i s i o n .  

FM/AM-1200s - 1 0  m S e c ,  1 mSec, 1 0 0  p S e c ,  
1 0  p S e c  p e r  d i v i s i o n .  

A- 10 DIGITAL VOLTMETER (Optional) 

AC V o l t s :  

F r e q u e n c y  R a n g e :  45  H z  t o  1 0  kHz 

V o l  t a g e  Range : 0  t o  1 0 0  VRMS, 

A c c u r a c y :  - + l o %  -+2  C o u n t s  

DC V o l t s :  
V o l t a g e  R a n g e :  0  t o  + I 0 0  VDC 

A c c u r a c y :  + l o %  + 2  C o u n t s  

A I MASTER OSCILLATOR 

S t a n d a r d  TCXO: 

A c c u r a c y :  

A g i n g :  

O p t i o n a l  TCXO: 

A c c u r a c y :  

A g i n g :  

O p t i o n a l  Oven 
O s c i l l  a t o r :  

A c c u r a c y :  

A g i n g :  

0.5 PPM (0.50 '  C )  

1 PPM p e r  y e a r  

( O p t i o n  0 1 )  

0 . 2  PPM ( 0 - 5 0 '  C )  

0.5 PPM p e r  y e a r  

( O p t i o n  0 2 )  

0.05 PPM ( 0 - 5 0 °  C)  

0.25 PPM p e r  y e a r  



A-1 2 GENERATE AMPLIFIER (Optional) 

G a i n :  3 0  + 2  dB t y p i c a l ,  2 5 0  kHz  t o  1 0 0 0  MHz 

T e s t  S e t  O u t p u t  w i t h  
A m p l i f i e r  I n s t a l l e d :  V a r i a b l e  t o  + 1 0  dBm, FM, CW 

V a r i a b l e  t o  + 4  dBm, A M  

A-1 3 GENERAL CHARACTERISTICS 

T e m p e r a t u r e  R a n g e :  0  t o  50° C 

A-14 POWER REQUIREMENTS 

L i n e :  

E x t .  D C :  

1 0 5  - 1 3 0 / 2 1 0  - 2 6 0  VAC 
5 0  - 4 0 0  Hz a t  6 0  WATTS t y p i c a l .  

1 2  - 3 0  V D C  n o m i n a l ,  3.5 AMPS a t  1 2  V 
t y p i c a l ,  1.5 AMPS a t  2 8  V t y p i c a l  

A-1 5 SPECTRUM ANALYZER (FM/AM-1200s Only) 

L o g  S c a l e :  W i t h i n  + 2  dB l i n e a r i t y  f r o m  - 3 0  dBm t o  
- 9 0  dBm i n d i c a t i o n .  - 

D y n a m i c  R a n g e :  7 0  dB ( f r o m  d i s p l a y  r e a d i n g  o f  - 3 0  t o  - 1 0 0 ) .  

Modes : SCAN WIDTH -- ------- T MHz/DIV  
5 0 0  k H z / D I V  
2 0 0  k H z / D I V  
1 0 0  k H z / D I V  

5 0  k H z / D I V  
2 0  k H z /  D I  V 
1 0  k H z / D I V  

5  k H z / D I V  
2  k H z / D I V  
1 k H z / D I  V 

BANDWIDTH ----- 
3 0  kHz 
3 0  kHz 
3 0  kHz 
3 0  kHz 
3 0  kHz 

3  kHz 
3  kHz 
3  kHz 

3 0 0  Hz 
3 0 0  Hz 



P. A-1 2 GENERATE AMPLIFIER (Optional) 

G a i n :  3 0  + 2  dB  t y p i c a l ,  2 5 0  k H z  t o  1 0 0 0  MHz 

T e s t  S e t  O u t p u t  w i t h  
A m p l i f i e r  I n s t a l l e d :  V a r i a b l e  t o  + 1 0  dBm, FM, C W  

V a r i a b l e  t o  +4  dBm, AM 

A-1 3 DIGITAL VOLTMETER/DTMF DECODE (Optional) 

AC V o l  t s :  

F r e q u e n c y  R a n g e :  4 5  Hz t o  1 0  k H z  

V o l t a g e  R a n g e :  0  t o  1 0 0  VRMS 

A c c u r a c y :  

DC V o l  t s  : 

V o l  t a g e  R a n g e :  0  t o  + I 0 0  V 

A c c u r a c y :  + 1 0 %  

DTMF DECODE: 

D e v i  a t  i o n  : 1 k H z  M i n i m u m  

M a r k  T i m e :  5 0  mSec M i n i m u m  

S p a c e  T i m e :  5 0  mSec M i n i m u m  

S e n s i  t i  v i  t y :  2 0  dBm FM Q u i e t i n g  

A-14 GENERAL CHARACTERISTICS 

D i m e n s i  o n s  : 1 3 . 0 6 "  w i d e ,  7 . 3 0 "  h i g h ,  1 7 . 5 0 "  d e e p  
( 3 3 . 2  cm w i d e ,  18 .5  cm h i g h ,  44 .5  cm 
d e e p )  

W e i g h t :  32  l b s .  ( 1 4 . 5  k g )  ( w i t h o u t  o p t i o n s )  

T e m p e r a t u r e  R a n g e :  0  t o  50° C 

A-1 5 POWER REQUIREMENTS 

L i n e :  

E x t .  DC: 

1 0 5  - 1 3 0 / 2 1 0  - 2 6 0  VAC 
5 0  - 4 0 0  Hz a t  6 0  WATTS t y p i c a l .  

1 2  - 3 0  VDC n o m i n a l  , 3.5 AMPS a t  1 2  V 
t y p i c a l ,  1 .5  AMPS a t  28  V t y p i c a l  



APPENDIX B - TEST EQUIPMENT REQUIREMENTS 

P 
B-1 GENERAL 

T h i s  a p p e n d i x  c o n t a i n s  a l i s t  o f  t e s t  e q u i p m e n t  s u i t a b l e  f o r  p e r f o r m i n g  
a.11 o f  t h e  m a i n t e n a n c e  p r o c e d u r e s  c o n t a i n e d  i n  t h i s  m a n u a l .  A n y  o t h e r  
e q u i p m e n t  m e e t i n g  t h e  s p e c i f i c a t i o n s  l i s t e d  i n  t h i s  a p p e n d i x  m a y  be 
s u b s t i t u t e d  i n  p l a c e  o f  t h e  r e c o m m e n d e d  m o d e l s .  I t  s h o u l d  be n o t e d  
t h a t  t h e  e q u i p m e n t  l i s t e d  i n  t h i s  a p p e n d i x  m a y  e x c e e d  t h e  m i n i m u m  
r e q u i r e d  s p e c i f i c a t i o n s  f o r  some o f  t h e  p r o c e d u r e s  c o n t a i n e d  i n  t h i s  
m a n u a l .  

B-2 RECOMMENDED TEST EQUIPMENT 

SPECIFICATIONS 

DC t o  100 MHz 
5 mV/div v e r t i c a l  t r a c e  
2 n S / d i v  sweep r a t e  
Dual Trace 

V a r i  ab l  e Pers i  s tance Storage 
O s c i l l o s c o p e  

Frequency Range: 1 kHz t o  2.5 GHz 
Resol u t i  on 

Bandwidth: 30 Hz t o  3 MHz 

Three-wi de Mai nframe 

Frequency Range: 100 kHz t o  1.8 GHz 
Output  Leve l  : 0 dBm, 20.5 dB 

Power Range: 0 t o  -59  dBm i n  
10 and 1 dB s t e p s  

Frequency Range: 5 Hz t o  1300 MHz 

3% d i g i t ,  *0.1% bas ic  DC a c c u r a c y  

Frequency Range: 10  Hz t o  110 kHz 
Accuracy: .002% d i s t o r t i o n  

A C  Vol tage 
Accuracy: 2% 

m 

TYPE 

O s c i l  loscope 

Spectrum Analyzer 

r 

T r a c k i n g  Generator  

Frequency Counter 

D i  g i  t a l  Mu1 t i rneter  

D i s t o r t i o n  Analyzer 

MANUFACTURER & MODEL 

Te k t r o n i  x 465B 

Te k t r o n i  x 7613 Frame 

Te k t r o n i  x 7L13/U 
Spectrum Analyzer  

Te k t r o n i  x TM503 Frame 

Te k t r o n i  x TR502 
Trac k i  ng Generator  

F luke  Model 7220A 

F luke  Model 8010A 

Sound Techno1 ogy 
Model 1700B 



TYPE 

Func t ion  Generator 

S igna l  Generator 

Modul a t i  on 
Meter  

RF Power Source 

MANUFACTURER & MODEL 

Wavetek 182A 

Hew1 e t t  Packard 86408 

Boonton Model 82AD 

MCL 15122 Main  Frame 

6048 O s c i l l a t o r  Module 

SPECIFICATIONS 

Frequency Range: .004 Hz t o  4 MHz 
Funct ions : Sine, T r i a n g l e  & 

Square 
H igh  Level  

Output:  20  Vp-p 
(10 Vp-p i n t o  5 a )  

Frequency Range: 1 t o  1000 MHz 
R e s o l u t i o n :  0 .1  t o  100 Hz 

Accuracy: 2 x 
RF Output:  +20 t o  -130 dBm 

Frequency Range: 1 0  MHz t o  1.2 GHz 

Accuracy: 
FM: 22% o f  r e a d i n g  

from 30 Hz t o  
100 kHz 

Accuracy: 
AM: '2% o f  r e a d i n g  

from 10 Hz t o  90% 
AM and 5% o f  read- 
i n g  be1 ow 10% and 
above 90%; from 
30 Hz t o  100 kHz 

Resol u t i  on: 0.1% o f  f u l l  s c a l e  
f o r  FM and AM 

Frequency Range: 50 t o  200 MHz 
Power Range: 0 t o  65 W 

d 



SPECIFICATIONS 

Frequency Range: 200 kHz t o  1 8  GHz 
Power Range: 1 .0 nW t o  10 mW 

Accuracy: 4 .25% f s  k0.15 dB 
>10 nW 

TYPE 

RF Power Meter 
wi th  Power Detector 

MANUFACTURER & MODEL 

Boonton RF Microwatt- 
meter 
Model 42 BD 

Power Su ppl y 

Boonton Power Sensor 
Model 41-4A 

B&K 1601 

Frequency Range: 200 kHz t o  7 GHz 
Power Range: 1 nW t o  10 mW 

Accuracy: 4 . 3  dB >10 nW 

Regulation: .l% o r  1 mV 
Ripple: 5 mV 

Voltage Range: 0-50 VDC B 0-2 A 



APPENDIX C - TABLE OF USER I/O PORTS/CONNECTOR PIN-OUT TABLES 

rr C - I  TABLE OF 1/0 PORTS 

SIGNAL TYPE 

RF 

+ 1 2  V D C  

RF 

A u d i  o  

A u d i  o  

A u d i  o  

See P i n  O u t  

D C  t o  1 M H z ;  
A C  o r  DC 

RF 

See P i n  O u t  

1 0  M H z  RF 

SIGNAL 
INPUTIOUTPUT 

I n p u t / O u t  p u t  

O u t  p u t  

O u t  p u t  

I n p u t / O u t p u t  

O u t  p u t  

O u t  p u t  

I n p u t / O u t p u t  

I n p u t  

I n p u t  

I n p u t / O u t p u t  

I n p u t / O u t p u t  

CONNECTOR NAME 

T I  R 

AUX PWR 

DUPLEX O u t  p u t  

EXT MODISINAD 

DEMOD 

TONE OUT 

M I C I A C C  

SCOPEIDVM 

ANT 

R S - 2 3 2  

E x t e r n a l  R e f e r e n c e  

CONNECTOR TYPE 

BNC 

Banana  J a c k  

BNC 

BNC 

BNC 

BNC 

5 P i n  M i c r o p h o n e  
C o n n e c t o r  

BNC 

BNC 

2 5  P i n ,  Type  D 

BNC 



C-2 PIN OUT TABLE FOR MIC/ACC CONNECTOR 

F i g u r e  C - 1 -  M I C / A C C  C o n n e c t o r  P i n  I d e n t i f i c a t i o n  ( F r o n t  V iew)  

M I C / A C C  CONNECTOR P I N  ASSIGNMENTS 

P i n  No. 

1 

2 

3 

4 

5 

S i g n a l  Name 

+12  V D C  

C h a s s i s  G N D  

M i c  Key  

M i c  A u d i o  

Tone Key  

S i g n a l  Type 

DC V o l t a g e  

S w i t c h e d  

A u d i o  

S w i t c h e d  

I n p u t / O u t p u t  

1 / 8  AMP F u s e d  O u t p u t  

GND f o r  G e n e r a t e  

I n p u t  

G N D  t o  Remove 
V a r i a b l e  Tone 



C-3 PIN-OUT TABLE FOR RS-232 CONNECTOR 

FM/AM-1200S/A  PROTOCOL 

No P a r i t y  

M u s t  Be H a l  f D u p l  e x  

M u s t  Be U p p e r  C a s e  

8 D a t a  B i t s  P e r  C h a r a c t e r  

B i t  8 M u s t  Be Z e r o  ( M o s t  S i g n i f i c a n t  B i t )  

1 S t o p  B i t  ( ~ n d  O f  c h a r a c t e r )  

H i g h  L e v e l  = - 1 2 V  

Low L e v e l  = +12V 

RS-232  CONNECTOR P I N  ASSIGNMENTS 

( T h e  FM/AM-1200S/A  i s  u s e d  a s  a  t e r m i n a l . )  

C - 3 / C - 4  B l a n k  

Remar  ks 

I f  l o w ,  FM/AM-1200S/A  c a n  r e -  
c e i  ve command. I f  h i  gh 
FM/AM-1200S/A  i s  b u s y .  

I f  l o w ,  t e r m i n a l  i s  n o t  r e a d y  
t o  r e c e i v e .  If n o t  u s e d ,  i t  
m u s t  be t i e d  h i g h .  

- 

- 

P i n  No. 

2  ( R X D )  

3 ( T X D )  

4 ( R T S )  

5 ( C T S )  

7 (Common G r o u n d )  

1, 6 a n d  8 t h r u  
2 5  n o t  u s e d  

I n p u t / O u t p u t  

Commands 

I n f o  
b 

+ 

4 



APPENDIX D - SPECIAL ACCESSORY TEST EQUIPMENT 

D-1 GENERAL 

T h i s  a o u e n d i x  c o n t a i n s  r ecommenda t i ons  f o r  c o n s t r u c t i n g  s p e c i a l  e q u i p -  
ment  n e c e s s a r y  f o r  p e r f o r m i n g  c e r t a i n  t e s t  p r o c e d u r e s  i n  t h i s  manua l .  

BATTERY LOAD SIMULATOR 
PI 

GND 

v 4. 

TP I 
RED BL K 

R 2 
"EM CAL ( 45 1N.OF @ A 5.0 K 

~'~SPAER WIRE \. 

R 4 
LOAD ADJ loon 25 

- 

F i g u r e  D - 1  C i r c u i t  S c h e m a t i c  and D iag ram o f  B a t t e r y  Load  S i m u l a t o r  



D-3 TF-30 TUNE FIXTURE 

Figure D - 2  TF-30 Tune Fixture Assembly  (Sheet  1 o f  2)  

REF 
DES 

J lo01 
J 1002 
J 1003 
PI004 
P200 1 
P2002 
ClOOl 
C 1002 
DSlOOl 
DS 1002 
FlOOl 
GlOOl 
61002 
G 1003 
RlOOl 
R1002 
SlOOl 
S 1002 
TlOOl 

J 200 1 
J 2002 
C2001 
C2002 
C2003 
C2004 
C2005 
CR2001 
CR2002 
CR2003 
CR2004 
CR2005 
CR2006 
Q2001 
02002 
R2001 
R2002 
R2003 
R2004 
R2005 
R2006 
R2007 
R2008 
R2009 
R20 10 
R2011 
R2012 
R2013 
U2001 
U2002 

7 

DESCRIPTION 

TUNE F l XTWlE ASSEWLY 
CONNECTOR, BNC 
CONNECTOR, SMB 
CABLE ASSY, AC POWER 
CONNECTOR, CARD EDGE 
CONNECTOR, WAFER 
CONNECTOR, WAFER 
CAPAC ITOR .10 W, 50 V 
CAPACITOR .15pF, 5 0 V  
LED GRN 
DISPLAY, DIGITAL VOLTMETER 
FUSE, FAST BLO 1 A, 250 V 
LUG, GND 3/8n 
LUG, GND 3/8" 
LUG, GN) # 4 I NT TOOTH 
RESISTOR, VAR 10 K 
RESISTOR 51, 1/4 W, 1 K 
SWITCH, TOGGLE 
SWITCH, TOGGLE 
TRANSFaRMER 
TUNE FIXTURE, PC BD 
CONNECTCR, WAFER 
CONNECTCR, WAFER 
CAPACITOR 400 PF, 180 V 
CAPACITOR 1 0 W , 3 5 V  
CAPACITOR 1OOOUF,35V 
CAPACITOR 1 pF, 35 V 
CAPACITOR 1 VF, 50 V 
D I ODE, RECT I N4004 
DIODE, RECT I N4004 
DIODE, SIGNAL IN4148 
DIODE, SIGNAL IN4148 
DIODE,ZENER 1 0 V  
DIODE,ZENER 6.9V 
TRANS I STOR 2N2905 
TRANSISTOR 2M2405 
RESl STCR 52, 1/4 W, 470 OHM 
RESISTOR 52, 1/4 W, 47 O H  
RESl STOR 51, 1/4 W, 470 OHM 
RESISTW 51, 1/4 W, 22 K 
RESISTOR 5%. 1/4 W, 5.6 K 
RESISTCR,VAR 2 K  
RESISTOR 55, 1/4W, 1 K  
RESISTOR 55, 1 / 4 W , 3 3 0 M  
RESISTOR 5%, 1/4 W, 3.3 K 
RESISTOR 52, 1/4 W, 100 OHM 
RESISTOR I$, 1/4 W, 100.00 OW 
RESISTOR 1%. 1/4 W, 909.00 OHM 
RESISTOR,VAR 2 0 0 O W  
IC, DUAL J-FET OF' AMP LF412 
IC, REGULATOR 7 8 M l X  

WIRE, BUS 22 GA 

I m PART NO. 

2113-0000-020 
2123-0000-038 
6041-0000-001 
2122-0000-018 
21150000-006 
2115-0000-013 
1521-0000-008 
1646- 1540-098 
4950-0300-200 
4600-0000-006 

2850-0000-025 
2850-0000-041 
2850-0000-014 
4770-88 1 0-300 
4702-0102-003 
5 1 14-0000-00 1 
5114-0000-004 
5604-0000-002 
7010-9806-900 
2115-1001-006 
211!%0000-016 
1580-4010-800 
1580- 1000-350 
1580-1020-358 
1507-0105-118 
1502-0105-007 
48 15-0000-002 
48 1 5-0000-002 
481 50000-003 
4815-0000-003 
4818-0000-001 
4818-0000-01 5 
4801-0000-004 
480 1-0000-002 
4702-047 1-003 
4702-0470-003 
4702-0471-003 
4702-0223-003 
4702-0562-003 
4752-0202-002 
4702-0102-003 
4702-0331-003 
4702-0332-003 
4702-0101-003 
4706-1003-001 
4706-9090-001 
4752-020 1-002 
3 135-0000-054 
5750-0000-010 
1050-0000-073 

QTy 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



J l O O l  
2 0 - 3 0  VDC OUT 

J 1 0 0 2  
f 0 - 3 0  VDC OUT 

- 

J 2 O O l  

I 

C I 

0 100 o o o o o o o ]  
J 2 0 0 2  

0 

F i g u r e  D-2 T F - 3 0  T u n e  F i x t u r e  
Assembly  
( S h e e t  2 o f  2 )  

D - 3 / D - 4  B l a n k  



APPENDIX E - dBm TO MICROVOLT CONVERSION CHART 

* 



APPENDIX F - REPACKING FOR SHIPMENT 

rr F-1 SHIPPING INFORMATION 

IFR t e s t  s e t s  r e t u r n e d  t o  f a c t o r y  f o r  c a l i b r a t i o n ,  s e r v i c e  o r  r e p a i r  
mus t  be repackaged  and s h i  pped s u b j e c t  t o  t h e  f o l l o w i n g  c o n d i t i o n s :  

Do no t  r e t u r n  any  p r o d u c t s  t o  f a c t o r y  w i t h o u t  f i r s t  r e c e i v i n g  
a u t h o r i  z a t i  on from IFR Customer S e r v i c e  Depar tment .  

C O N T A C T  : 
Customer S e r v i c e  Dept .  
IFR, I n c .  
10200 West York S t r e e t  
W i c h i t a ,  Kansas 67215 

Te l ephone :  (800) -835-2350  
TWX: 910-741-6952 

Al l  t e s t  s e t s  must  be t a g g e d  w i t h :  

a .  Owner ' s  i d e n t i f i c a t i o n  and a d d r e s s .  
b. Na ture  of s e r v i c e  o r  r e p a i r  r e q u i r e d .  
c .  Model No. 
d .  S e r i  a1 No. 

S e t s  must be r e p a c k a g e d  i n  o r i g i n a l  s h i p p i n g  c o n t a i n e r s  u s i n g  IFR 
pack ing  molds .  I f  o r i  g i n a l  s h i  pp ing  c o n t a i n e r s  and m a t e r i a l  s  
a r e  no t  a v a i l a b l e ,  c o n t a c t  IFR Customer S e r v i c e  Dept.  f o r  
s h i  p p i n g  i n s t r u c t i o n s .  

A l l  f r e i g h t  c o s t s  on non -war r an ty  s h i  pments a r e  assumed by ------------ 
c u s t o m e r .  (See  " W a r r a n t y  Packe t "  f o r  f r e i g h t  c h a r g e  pol i c y  on 
w a r r a n t y  c l a i m s . )  

F-2 REPACKING PROCEDURE (Reference - Figure F-1) 

1.  Make s u r e  bottom pack ing  mold i s  s e a t e d  on f l o o r  of s h i p p i n g  con-  
t a i n e r .  

2 .  C a r e f u l l y  wrap t e s t  s e t  w i t h  p o l y e t h y l e n e  s h e e t i n g  t o  p r o t e c t  
f i n i s h .  

3 .  P l a c e  t e s t  s e t  i n t o  s h i p p i n g  c o n t a i n e r ,  making s u r e  s e t  i s  s e c u r e l y  
s e a t e d  i n  bottom pack ing  mold. 

4 .  P l a c e  t o p  pack ing  mold o v e r  t o p  o f  s e t  and p r e s s  down u n t i l  mold 
r e s t s  s o l i d l y  on bottom pack ing  mold. 

5 .  C l o s e  s h i p p i n g  c o n t a i n e r  l i d s  and s e a l  w i t h  s h i p p i n g  t a p e  o r  an 
i n d u s t r i a l  s t a p l e r .  T i e  a l l  s i d e s  of c o n t a i n e r  w i t h  b reak  r e s i s t a n t  
r o p e ,  tw ine  o r  e q u i v a l e n t .  



I FR SHIPPING CONTAl NER 

F i g u r e  F - 1  R e p a c k i n g  f o r  S h i p m e n t  



APPENDIX G - ABBREVIATIONS & SYMBOLS 

G-1 GENERAL 
rc. 

D e f i n e d  b e l o w  a r e  v a r i o u s  a b b r e v i a t i o n s  a n d  s y m b o l  s  w h i c h  a r e  common1 y 
u s e d  t h r o u g h o u t  t h e  F M / A M - 1 2 0 0 S / A  M a i n t e n a n c e  M a n u a l  t e x t .  

G-2 GENERAL ABBREVIATIONS 

A d j  
A  GC 
AM - 
Am P - 
ANALY D I S P .  - 
A s s  y - 
BATT - 
BCD - 

CAL - 
C C W  - 
CRT - 
CW - 
C W - 
D  AC - 

d  Bm - 
DC o r  d c  - 
DCR - 
DEFLEC AMP - 
DEMOD - 
DEV - 
DMM - 
DVM - 
E  CL - 
EXT ACC - 
EXT MOD - 
EXT DC 
O F  

F E T  
F I L T  
FM 
F R E Q  
G E  N 
GHz 
GND 
H I  L V L  
H O R I Z  

A m p e r e  
A l t e r n a t i n g  C u r r e n t  
A d j u s t m e n t  
A u t o m a t i  c  G a i  n  C o n t r o l  
Ampl i t u d e  M o d u l  a t i  o n  
A m p e r e  
A n a l  y z e r  D i s p e r s i o n  
Assem b1 y 
B a t t e r y  
B i n a r y  C o d e d  D e c i m a l  
B e a t  F r e q u e n c y  O s c i l l a t o r  
D e g r e e s  C e l s i u s  
C a l i  b r a t i o n  
C o u n t e r c l o c k w i s e  
C a t h o d e  R a y  T u b e  
C l o c k w i s e  
C a r r i e r  Wave 
D i g i t a l  t o  A n a l  o g  C o n v e r t e r  
d e c i  be1 s  
d e c i b e l s  a b o v e  o r  b e l o w  c a r r i e r  l e v e l  
d e c i b e l s  a b o v e  ( o r  b e l o w )  1 m i l l i w a t t  
D i r e c t  C u r r e n t  
D u t y  C y c l  e  R e g u l  a t o r  
D e f l e c t i o n  Ampl i f i e r  
Demodu l  a t i o n ,  d e m o d u l a t e  o r  d e m o d u l  a t e d  
D e v i a t i o n  
D i  g i  t a l  Mu1 t i  m e t e r  
D i g i t a l  V o l  t m e t e r  
E m i t t e r  Coup1  e d  L o g i c  
E x t e r n a l  A c c e s s o r y  
E x t e r n a l  M o d u l  a t i o n  
E x t e r n a l  D i r e c t  C u r r e n t  
D e g r e e s  F a h r e n h e i t  
F i e l d  E f f e c t  T r a n s i s t o r  
F i l  t e r  
F r e q u e n c y  M o d u l  a t i  o n  
F r e q u e n c y  
G e n e r a t e  
G i g a h e r t z  
G r o u n d  
H i g h  L e v e l  
H o r i  z o n t a l  



Hz - H e r t z  
I C - I n t e r g a t e d  C i r c u i t  
I F  - I n t e r m e d i  a t e  F r e q u e n c y  
I N T  M O D  - I n t e r n a l  M o d u l a t i o n  
I PC - I l l u s t r a t e d  P a r t s  C a t a l o g  
~ g / c m  - K i l o g r a m  p e r  c u b i c  c e n t i m e t e r  
kH z  - k i l o h e r t z  
L  / H  - L e f t - h a n d  
LOG L I N  - L o g a r i t h m i c  L i n e a r i t y  
L  0 - L o c a l  O s c i l l a t o r  
m  A  - M i l  1  i a m p e r e s  
MAX D I S P  - Max imum D i s p e r s i o n  
M e c h  - M e c h a n i c a l  
MHz - M e g a h e r t z  
MOD - M o d u l a t i o n  
MO N - M o n i t o r  
MTR - M e t e r  
US - m i c r o s e c o n d  
F\ v - m i  c r o v o l  t 
ms o r  mSec - m i l  1  i s e c o n d  
mV - m i l l i v o l t  
mW - m i l l i w a t t  
MU L T  - Mu1 t i  p l  i e r  
NC - N o t  C o n n e c t e d  
N / A  - N o t  A p p l i c a b l e  
NORM - N o r m a l  
0  S C - O s c i l l a t o r  
p a r a  - p a r a g r a p h  
PC Bd - P r i n t e d  C i r c u i t  B o a r d  
PLL  - P h a s e  L o c k  L o o p  
P r e a m p  - Preamp1  i f i e r  
p s i  - p o u n d s  p e r  s q u a r e  i n c h  
PWR - Power  
PWR MON - Power  M o n i t o r  
RCV R - R e c e i v e r  
REF - R e f e r e n c e  
RF - R a d i o  F r e q u e n c y  
R / H  - R i g h t - h a n d  
RMS - R o o t  Mean  S q u a r e  
ROM - R e a d  O n l y  M e m o r y  
s e c  - S e c o n d s  
S c o p e  D e v  - O s c i l l o s c o p e  D e v i a t i o n  
S I G  - S i g n a l  
SSB - S i n g l e  S i d e b a n d  
S W - S w i t c h  
TCXO - T e m p e r a t u r e  C o m p e n s a t e d  C r y s t a l  O s c i l l a t o r  
TRANS - T r a n s m i t t e r  o r  T r a n s c e i v e r  
T T L  - T r a n s i  s t o r  T r a n s i s t o r  L o g i  c  
v - V o l  t s  
v P  - V o l t s  P e a k  



P V P - P  
V A C  
v co 
V D C  
V HF 
V O L  
V RMS 
VSWR 
W 
XMT R 
X T A L  

- V o l t s  Peak-  t o - P e a  k 
- V o l t s  A l t e r n a t i n g  C u r r e n t  
- Vol t a g e  C o n t r o l  1  ed O s c i l l  a t o r  
- V o l t s  D i r e c t  C u r r e n t  
- Very High F r e q u e n c y  
- Volume 
- V o l t s  Root  Mean S q u a r e  
- V o l t a g e  S t a n d i n g  Wave R a t i o  
- Wat t s  
- T r a n s m i t t e r  
- C r y s t a l  

ABBREVIATIONS FOR REFERENCE DESIGNATORS 

- B r i d g e  R e c t i f i e r  
- C a p a c i t o r  
- Diode 
- D i s p l a y  Lamps 
- Termina l  
- F e e d - t h r u  F i l t e r  
- Ground 
- C o n n e c t o r  ( ~ i x e d )  
- R e l a y  
- I n d u c t o r  
- Meter 
- Mixer 
- C o n n e c t o r  (Mova bl  e )  
- T r a n s i s t o r  
- R e s i s t o r  
- S w i t c h  
- T r a n s f o r m e r  
- Tuning  P o l e  
- I n t e g r a t e d  C i r c u i t  
- 'Jc'i t a g e  Regul a t o r  
- C r y s t a l  
- C r y s t a l  F i l t e r  
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APPENDIX H - OPTIONAL GENERATE AMPLIFIER (OPTION 05) 

H-1 GENERAL 

The G e n e r a t e  A m p l i f i e r  i s  a  30  dB  a m p l i f i e r  i n t e n d e d  t o  i n c r e a s e  t h e  
o u t p u t  1  eve1  o f  a  g e n e r a t e d  s i  g n a l  above  t h e  n o r m a l  maximum l e v e l  b y  t h e  
s e r v i c e  m o n i t o r .  I t  i s  n o t  d e s i g n e d  t o  r e c e i v e  a n y  s i g n a l  d i r e c t l y  f r o m  
a  U n i t  U n d e r  T e s t  ( u u T ) ;  h o w e v e r ,  i f  p r o p e r l y  i n s t a l l e d ,  i t  can  be u s e d  
t o  t r a n s m i t  and  r e c e i v e  s i g n a l s  " o f f  t h e  a i r " ,  u s i n g  t h e  a n t e n n a .  

DO NOT TRANSMIT FROM A UUT DIRECTLY INTO THE 
GENERATE AMPLIF IER,  O R  THROUGH AN EXTERNAL 
ATTENUATOR. DAMAGE TO THE GENERATE AMPLIF IER 
A N D / O R  THE SERVICE MONITOR WILL RESULT. 

H-2 INSTALLATION 

I n s e r t  t h e  banana p l u g  o n  t h e  
G e n e r a t e  Ampl i f i e r  i n t o  t h e  AUX 
PWR J a c k  o n  t h e  F r o n t  P a n e l  o f  
t h e  S e r v i c e  M o n i t o r  a n d  c o n n e c t  
t h e  BNC c o n n e c t o r  t o  t h e  T/R 
J a c k .  

F o r  D i r e c t  C o n n e c t i  o n  To  UUT : 

C o n n e c t  c o a x  c a b l e  b e t w e e n  t h e  
UUT T e s t  J a c k  o n  t h e  G e n e r a t e  
Ampl  i f i e r  and  t h e  M i c r o p h o n e  J a c k  
o r  o t h e r  a u d i o  i n p u t  on  t h e  UUT. 

F o r  R a d i o  I n s t a l l  a t i o n  C h e c k o u t :  

THIS TEST MUST BE PERFORMED 
WITH THE SERVICE MONITOR 
AND UUT INSIDE A SHIELDED 
AREA TO PREVENT UNRESTRICTED 
RADIATION OF RF SIGNALS. 

C o n n e c t  c o a x  b e t w e e n  A n t e n n a  J a c k  o n  t h e  F r o n t  P a n e l  o f  t h e  S e r v i c e  
M o n i t o r  a n d  t h e  A n t e n n a  J a c k  o n  t h e  G e n e r a t e  A m p l i f i e r .  C o n n e c t  
a c c e s s o r y  a n t e n n a  t o  t h e  UUT T e s t  J a c k  o n  t h e  G e n e r a t e  Ampl i f i e r .  

H-3 OPERATION 

R e f e r  t o  FMIAM-1200S/A O p e r a t i o n  M a n u a l ,  S e c t i o n  4 a n d  p e r f o r m  t h e  p r o -  

f 
c e d u r e s  f o r  g e n e r a t i n g  a n d  rece'i v i n g  RF s i g n a l  s. 
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