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13-4403

{GENERAL)

Transmitter frequancy range:

Receive frequency range:
Mode:
Antenna impedance:
Power requirement:
Power consumption:
RX no signal input:
TX:
Frequency configuration:
RX unit;
TX unit: {A1,A3J,A3,FSK}
(F3)

Semiconductors:

Dimensions:

(TRANSMITTER)

Ratead final power input:

Carrier supression:

Unwanted sidebande supression:
Harmonic content:

Transmit frequency character:

Maximum frequency diviation [FM):

Microphone impedance:

SPECIFICATIONS

1680m BAND 1.8 ~ 2 0MHz
BOm BAND 3.5 ~ 4.0MHz
40m BAND 7.0 ~ 7.3MHz
30m BAND 101 ~ 10.16MH7
20m BAND 140 ~ 14.35MHz

17m BAND  18.068 ~ 1B.188MHz

1am BAND 210 ~ 21.45MHz
12m BAND 24,89 ~ 24 99MHz
10m BAND  2B.0 ~ 23.7MHz
100kHz ~ 30MHz

ATICWI, A3JISSBY, AB{AM}. FT4FSKE, F3IEM)
B0 Ghm (TX: 20~ 150 Ohm with AT}

12.0 ~ 16.0V DC

Apprax. 1,94
Apnrox, 204

1st IF 45 05MHz, 2nd IF 8.83MHz, 3rd IF 455kHz -
Tst IF 45bkHz, 2nd IF 8.83MHz, 3rd IF 45.05MHz

1st IF 36.22MHz, 2nd IF 45 05MHz

CW, S8B, AM, FSK, FM: Triple conversion superheterodyne

FM: Double conversion superheterodyne

T5-4408 TS5-440S (with AT)
Tr's 157 174
FET's 22 22
IC's 49 58
Diod's 257 277
TS-440% TS-4405 twith AT}
Wirmmi 270{279] 270 1279]
Hirmm) 96 (108) 86 1108}
Otrmm} 313 {335} 313 {33b]
Weightikgl 6.3 7.3

The numbers in the parenthesis include protections,

Band Mode | a1, Ay, Fy, F

Ay

1.8~28 MHz 200 W PEP

110 W PEP

More than 40dB

Maore than 50dB

Less than —40dB
400 ~ 2600Hz { - 6dB)
+bkHz

50080 ~ H0kg

* ®




(RECEIVER)

Sensitivity:

SPECIFICATIONS

15-4408

Squelch sensitivity: (Threshold)

Image ratio:

IF rejection:

Selectivity:

Fre
o 91 100 ~ 150KkHz 1560 ~ 500kHz 0.5 ~ 1.6MHz 1.6 ~ 30MHz
SSE.CW.FSK Less than Less than Less than Less than
[SINTOdRB) 2.5V (8dBu) luV (OdBu) Adp\ [12dBu) 0.2buV [ — 12dBul
. Less than Lass than Less than Less than
AN (SN |
SiNTUUB 254V 128dBy) 134V (2208 408V (32dBu) 2 BuV (8dBu)
Less than
FI 112dB SINAD — — —
| 0.74V (—3 dBy)
Freo ’
'm 100 ~ 160kHz 150 ~ BOOkHz 05 ~ 1.6MHz 1 6 ~ 30MHz
) ) Less 1har Less than Less than Less than
SSB.CW AM,F ;
CVGANMESK | 50,0 (26dB4) 104V (20dBy) 204V (260Bu) 2V (BdByul
Less than

FIV]

0.32uV (- 10dBu)

IF SHIFT variable range;:
RIT/XIT variable range:

Audio output power:

Audio output impedance

(FREQUENCY STABILITY)
Freguency accuracy: (RIT/XIT OFF)

Frequency stability:

(RIT/XIT OFF: at receive)

Reference oscillator frequency:

50dB or more (100kHz ~ 1.6MHz)
70dB or mare |1.6 -~ 30MHz)

6HO0dB or more (FM 3rd image ratio]
HOAE or more [100kHz ~ 1 .68MHz}
0dB or mere (1.6MHz -~ Z0MHZz)

ot rea. — 608 - 60dB
SB.CW FSK More than ZkHz Less than 4. 4kHz
Al More than 4kHz Less than 18kHz ( — 50dB)
FM1 More than 12kHz Less than 25kHz (—50dB]

4+ SkHz or more

+ TkHz or more

1.5W o more (with 8Q load, 1

4 ~ 1689 (Speaker and headphone)

More than £10 x 1078
Maore than £10 x 10° {=10°C to 50°C)

36MHz

S0 distortion)

Note: Circuit and ratings subject to change without notice due to developments in technology



“T5-440%

CIRCUIT DESCRIPTION

1. Overview

» The TS-440is a triple conversion type transceiver, incor-
porating a general coverage receiver, which uses 45.06
MHz as the first IF, 8.83 MHz as the second IF, and 455
kHz as the third IF.

* The T5-440 is compact, but allows for installation of an
opticnal internal automatic antenna tuner operating in the
amateur band from 3.5 MHz to 28 MHz and enables a
wide range of antennas to be used.

= The TS-440 also contains a microprocessor-controlled dig-
ital PLL eircuit which controls frequency in 10 Hz steps
using a single crystal oscillator to implement high accura-
cy and stable frequency control.

¢ The TS-440 has the following major features:

{1} Selectable VFQOs; VFO-A and VFO-B

{2} Direct frequency input using a numeric keypad

{3} 100-channel memory containing frequency band,
and mode information {channel 90 to 99 for split fre-

2. Frequency Elements

The TS-440 utilizes a triple conversion transmitter and
receiver.

quency memaory}
{4) Memory scan in 10 channel groups and two types
of program scan
{5} RTTY (AFSK} mode available
{6) Sguelch circuit cperational in all modeas
{71 Dual filters available to improve selectivity and S/N
ratio {optional filter required}
(8) IF shift, audio notch, IF filter switching, and RF ATT
functions far convenient interference reduction
{9) Large heat sink and cooeling fan {100 W) enabling up
to one-hour continicus transmit operation
{10} Full and semi break-in circuits for CW
{11} External-computer controllable {optional interface re-
quired)
{(12) Many easy-to-read meter functions such as the
received signal strength (s-meter), transmitter powver,
SWR, and ALC level.

hA
8.83MHz  RX MIX3 455KHz
oK ~ |TIN  RX MIXI a5.05MHz X MIX2 DISCRI
30MHz | RX / ——-® RX QUTPUT
™ 588
JAM
FSK DET
TX MIX3
/ 358 ————aFs INPUT
Fsk |F3K
455KHz
a.M.
58 MIC INPUT
fvCo fLO AM
VLo
36.22MHz s.:q'rHs
z
CAR M

SSB,CWT,AM,FM,FSK
14%.08~75,05MHz
CWR 145,0792 ~ 75.0492 MHz

(FM MOD)

AMR,FMR @ ——
AMT,FMT @ 458KHz
USB,CW @ 456.5KHz
LSB,FSK : 453.53KHz

Fig. 1 Frequency configuration

The overall frequency configuration of the TS-440 is shown
in Figure 1. The incoming received signal (fy) is applied to
the ANT terminal. This signal is mixed with the local oscilla-
tor signal (fycol in BRX MIX 1 to obtain the first IF frequen-
cy. This signal is then mixed with the HET Oscillator signal

tor frequency {flo) to obtain the 3rd IF frequency. The sig-
nal is then combined with the CAR signal for detection. fiy
is expressed mathematically as follows:

fiw = fuen — THer — flo — foam oo 1
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CIRCUIT DESCRIPTION

‘ ANT
0K -~
A0MHE Pr MY Jrd M |X MET
. I||| IF3 IHIAD AF OUT
4558 KH:2
HET = ] =
5C P e T
2 36.22MHr Nl p.p {20KHz: | 1= |BOQ{=asQ)
B8.375MH1 Vg : ; : J=Taa4 {=(B|b
CAR
STD | " ot :. f 11 FM AMR, FMR
A 36 MHE I | 120 | AMT, FMT © 483 KHz
30.67EMHE  px3 8 MHz b oz e USE, CW ADE. S .
" : FLLS L5B, FoK 7 45358 «
b L L H
4%,08 ~ -l Py le) 175
TS O8MHZ A, FM VB MM
Ve 6.0~ g;‘;g;m |88 ~2.0BMHE USE, CW 5 Fi.3 MMz
I 365 Mp ] i L3B, FEX | 90.7 MHz
I (s88 jozgmna) || 3
PLL | /P or | i_ l 'i
AP =1 | Wisapag | SRHT : _ BRHE |
e i | —~ 2994 || | [ )icwr | am,Fm  : w=18200
~ - | | ! | s
| 1 sure | i e zemes
i | LSE, D K=
:I_P.n NvAH : T /L lmatm : _I:I_BE I
BO0KHz INT= 13~ 73 = | MNElaT _MNEa? |
WK R I /1B } e := - ! L EHE%E;“ $ 1= O -
| I_ | [=13720-20719) ||
I mBBTODE RIT, %17 |F CHIFT
Fig. 2 PLL frequency configuration
As shown in figure 2, all received frequencies excluding the K )
local oscillator frequency f o are generated in the PLL circuit. + 1440000 T V) Tt fio o 7
The frequencies generated in these loops are expressed as
follows: J
1 4 fher = fyecos = By o G S S G 8
VCO5 fucos 4 e J 4l
; - Ty T = fato .o, 2
K [ VCOs g 'sTO
: fveosa K
f 3 A ¢ fean = 200 1440000 { oo n s E T 9
VC'Dd: L - 3 fu.:g.:; — fETD . 3
K 1800 7200 _
Formula 1 may now be rewritten as follows:
1
fucon _ 4 ST0 L
VCO3: 2xS = e Tucoa = fsto ... 4 N Wi L J
L 1800 7200 L R N
72 180000 3600000 4| =10
f Bemma o1 L e 10
focos + vcos . fvcos 1 .
VECO2: Lot S =
M 450 , _ _
Note that fig is not included in formula 10 |, That is, a
—p M fury = fweoz  fycoa i received frequency is determined by the reference frequen-
1800 50 20 cy fsrp and frequency division data | to N. Further analysis
of formula 10 shows the following:
furcos 1
tveor — fg — f + ;
VCO1: w2 S 10 4 fsTo i} Basically, frequency division data | to N contain no er-
: N T ror because they are controlled by the micreproces-
| sor according to the operating frequency.
b e N e o _tvcoz B i} The accuracy of the operating frequency is equal to
2 10 that of the reference frequency, because all frequen-

cies other than feyp in formula 10 are determined
by the microprocessor.
The operating frequency does not change even if k or

fuo changes.

Based on these formulas, the frequencies fuco. Tuer, and fcar
are expressed as follows:

i)




15-4405

CIRCUIT DESCRIPTION

1=1800, J=7244, K=19800, L=3239, M=41
Cofn o= 0.388B foto civveeenens et 11

When iy =30 MHz (USB mode) in formula 10 |, fjy and
fstp have the following relationship:

|=1800, J=7244, K=19800, L=3239, M=73
CoFie = 0 B33 a1 oo e e 12

aince the precision of the reference crystal oscillator used
in the TS-440 is 10 ppm (— 10 to 50°C) and the receiver
system has the characteristics shown in items i} and ii}, the
total accuracy is stable at any paint from 30 kHz to 30 MHz.
The maximum amount of frequency shift is only +/— 300
Hz (see formula 12 ). The characteristic shown in item
lii) enables variable band functions such as IF shift to be im-
plemented, using the microprocessor. The microprocessor
also is used to set carrier points by adjusting fcar, and to set
and adjust the amount of IF shift.

So far received frequencies in the S5B mode have been dis-

3. Receiver Circuit Description

Q3,4
30 kHz - 25K|25-5x2

30 MH:z 8,08
.45.95%: B.P.F A5.05MHz 151 \mmy MEF end \ g.83MHz
TRAP X0 TRAP M 1X W
[

5

cussed. For receive modes other than SSB, and in transmit
mode, operating frequency is determined by the reference
frequency and frequency division data,

In CW receive mode, fyeo is shifted down 800 Hz and used
as fycoz. In AM or FM receive mode, fcar generation is
stopped. In FM receive mode, fuer is modulated by adding
audio signals to VCO5 from the microphone, FSK (RTTY) is
transmitted in LSB mode and uses AFSK by adding audio sig-
nals externally,

The type of frequency displayed differs, depending on the
mode, as shown in Table 1.

Mode Displayed frequency
USB, LSB, FSK Carrier point frequency
Cw Transmission carrier frequency
AM. FM IF filter center frequency

Table 1 Displayed frequencies

Q5 Q8,7
| 15KTAIL]  2SKIZExE

45.08 kHE ~

TH.OBR MHz
TX
WO

i8. 22 MHz

D30~33 Fea 8.9 Ql, 2 a5
IS|88T x4 S58,Cw, AM zgczkaaf:z ISKTBLGR) ISKTIGR
. [ NB MCF m _ 455KH 2
Gate W
Optlon
v Flitar
Q7.2 Q2
Y Ic 7
CF | ASKT7AGR& 2 FEC2A%0BL
AF VR WPLZ00IV 5P
S58 rd IF
OF 2
&M ]
IcC2
MC 33587

F M IF AMP. DET \
Molse SO /

CF3
CFWass
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CIRCUIT DESCRIPTION

Signals from the ANT pin are fed into the RAT pin of the RF
unit via the transmit/receive switching relay. The signals then
go to the 10 BPFs through the approx. 20 dB attenuator cir-
cuit, the first stage of the first IF trap circuit, and the low
pass filters (which pass only 500 kHz or less). The signal then
goes through the second stage of the first IF trap circuit, and
s mixed with the VCO signal and converted into the first IF
signal of 45.05 MHz in the first mixer, consisting of Q3 and
Q4 (25K 125-5). The VCO circuit consists of Q21 to Q24
{25C2668Y) and oscillates in four bands from 45.05 MHz
to 75.05 MHz. Oscillator frequencies are controlled by DC
signals from the PLL unit.

The first IF signal of 45.05 MHz is passed through the MCF
{F1}, which is used in both receive and transmit, and is am-
plified by the first IF amplifier Q5 {35K74L). In the second
mixer, consisting of Q6 and Q7 {25K 125}, the first IF signal
is mixed with the heterodyne oscillator signal {36.22 MHz)
from the PLL circuit, amplified by Q12 (25C2668Y) to ob-
tain the second IF signal {8.83 MHz). The second IF signal
of 8.83 MHz goes through the gate of the noise blanker. In
modes other than FM , the signal then goes through the MCF
(F2) and is fed into the IF unit through buffer amplifiers Q8
and Q2 (25C2668Y ).

1) Selectivity circuit

Figure 4 is a selectivity circuit diagram. In auto mode, the
appropriate bandwidth filter is automatically selected accord-
ing to mode. When an optional filter is used, twao filters are
available, Tables 2 and 3 shows the various combinations

When the optional 8.83 MHz filter is connected, the second
IF signal is then fed from the IF unit into the optional filter.
I the third mixer, consisting of Q1 and Q2 (3SK73GR), the
second IF signal is mixed with 8.375 MHz signal generated
by IF unit's heterodyne oscillator circuit, consisting of Q53
and Q54 (25C2458Y), and converted into the third IF signal
(455 kHz). The third IF signal is then amplified by Q5
(3SK73GR}. A diode switch is used to route the signal to
either the FM or SSB circuits.

In SSB mode, the third IF signal goes through the SSB cer-
amic filter (XF3). In AM mode, the third IF signal goes through
the AM ceramic filter (XF4). In either mode, the third IF sig-
nal is then amplified by Q7 and Q8 (35K 73GR) and detected.
In FM mode, the third IF signal goes through the FM ceramic
filter (XF5). The signal is then sent to the FM IF, IC2 {(MC
3357) for amplification and detection. IC2 also contains an
FM noise squelch circuit.

The detected SSB/AM signal is passed through the notch cir-
cuit, consisting of hybrid IC IC1 (BX6124) and squelch gate
Q12 (2SC2459BL). The signal then goes through the AF
volume control and is amplified to the appropriate level by
AF amplifier IC7 (UPC2002V).

of bandwidth available when optional filters are used. In FM
made, the selectivity switch does not operate and a single
dedicated FM filter is used. Optional filters operate only in
receive and are separate from the filters used in transmit.

AUTO SELECTIVITY CONTROL

1 B

: Taa| l_
F’% g‘ L al S
i —= Tu g3 L ] I’ =
Eig 455 ai % r
[E-BaMA . I i3
;??\c_ 205 —< CWH
ABS : |
" frem
ﬁ\c o I #!. ) ICI0
- < RYR
BBC
Y |
8 BB W 1 I
§ BB 5! l\! i
434  © | [ ﬂ:E
FMR 1 (T | RE | I
;:‘ I fram 1L 16 Wiy
L B.BIMHzIF SECTION : |
| e S e b
Do L3O A4 l
= AEW HE\C' I
O78 BBS iAxE
R EM ¥ = |
Teic2 T Cag 222 [EELEE- I
. 8BC TIVITY
R L s - !Aur
fram 10130 e I
o i
- i ” i ana I
||

A35KH: IF SECTION

A41-1610-00 F/l4
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Filter selective

CIRCUIT DESCRIPTION

AUTO MODE MANUAL MODE
WITHOUT OPTION OPTION INSTALLED WITHOUT QPTION OPTION INSTALLED
MODE | 8 83MHz 455kHz B.83MHz 45b6kHz SELECT | B.83MH:z 455kHz 8.83MHz 455kHz
SSB Through CF1 XF1 CF1 N
NO RX XF2 CF1
CW Through CF1 AF2 CF1 M1 XF1 CF1
AM Through CF2 Through CF2 M2 Through CF1 Through CF1
FSK Through CF1 ., XF2 CF1 W Through CF2 Through CF2
FM Through — Through —
XF1: YK-BBS or YK-B8SN
XF1: YK-88S or YK-88SN XF2: YK-88C or YK-8BCN
XF2: YK-88C or YK-88CN
Table 2 Table 3
Item Rating Item Rating
Center frequency fo 45 085 MHz Canter lreguency fo 455 kHz

Center frequency dewviation

tox1 kbz-al 3 dB

Fass bandwidth

+9 6 kH7 ar mare at 3 48

Attenuation bandwidth

+ 28 kHz ar jess at 10 dB

Ripple

.7 dB or iess

Insertion lnss

2.3 dB or less

Guaranteerd attenuation

30 dB or more with +£1 MHz
[Excep spurinus)

Final imoedance

2 K= 10 %/l characteristic

Table 4 MCF (L71-0259-05) (RF UNIT F1)

Item

Rating

Center freguency fo

8830 kH2 £0.5 kHz

Fass bandwidth

+ 3 kHz or more at 3 0B

Atlenuation bandwidth

+ 12 kH7 or less at 18 dB

Guaranteed attenuation

30 dB or mare within to %+ 1
Mz

Hippie

05 dB ar less

Insarnon loss

1 0 dB or lass

Final impedance

2.5 kN3 pF

Table 6 MCF (L72-0260-05) (RF unit F2)

Item

Rating

Center frequency fo

455 kHz £ 0.2 kHz at 6 dB

& dB bandwidth {rotal)

+ 71 1-=1.3 kHz

B0 dB pbandwidtn

4 5 kHz or lesgs

Guaranteed attenuation

GO dB or more
fat 0.1 =1 MHz!

Spurious (600~ 700 kHz)

AD dB or more

Ripple with bandwidth

2 B or ess at 60 (B

Insertion {0ss 2 dB or less
Temperature —10%C~ + 507C
Inout and output Impedance | 2 kil

G dB bandwidth

+ 2 kHz or more

L0 dB pandwidth

7.5 kHz r less

Insertion 0ss

6B or less

Guarariesd attenudanion
fwithar 4bbkHz + 100«Hz)

35 dB or more

Input and oulput iImpedance

2.0 0

Table 5 Ceramic filter (L72-0355-05) {IF UNIT CF2) .

Item

Rating

Comter ‘freguency to

Aok kHz =1 kHz

B dB& bandwiotn

+ 6 kHz or more

S0 4B bandwidtk

+ 12.5 kHz or less

Ripule 2 dB or less
tawithin b5 eHz+4 «Hz7i i
Insertion oss 6 d8 or ess

Luararteed attenuation
ivethn 455 kHz + 100k Hz!

35 dB or more

Incut anc output impedance

2.0 kil

Table 7 Ceramic filter (L72-0315-05) {IF unit CF3)

Hem

Rating

Conear lrequency fo

&.830 MHz

Anenuation oandwidth

+ 50 kHz or more at 3 dB

Guaranteed attenuation

35 dB ar more ar 9.285 MHz
4b dB ar more at 8,74 MH:z

Inserticrn loss B dB or less

Fipnle 1 0 dB or less

lnaut and output impedance 330 1 '
M=, wvoltage (DC] B0 Y (Min
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CIRCUIT DESCRIPTION

2} AF notch circuit

H R OHM
BX7191-8518
123" T~ 10
BX7IS1
—_————— e — 2P g
RIII 27K I
ﬂ"'
' R8 z2K |
l RIO 100K
wr RI13
Rz 38K |R& 10K { RT IOK R® 22K | CI .00I RIZ 270K 12K |
I AP - Wy Ary I— Ay—Wy
il ICl Ic2 Ic2 |
2la /2 / /5 | R /5
: e 5 A .
AF INPUT CEo + + Wy |
i ITIN
3= | _ |
(&) Iy
R3 -
® l 47K i I
= C ouT GND VR2 VR3 1
e e OUTI____ - e __ —
8 5 ? h o )
+
+
s 3% ug -
o 0 Cce% 0039
o
o D26 r _'i
ki LIOKLZI) ;
RE9 X41-1610-00{A/4)
o o
I 5 NOTCH OUT
Te AF AMP Q)2

Fig. 5 NOTCH circuit

The hybrid 1C1 in the IF unit is an audio notch circuit.
Figure 5 shows its equivalent circuit. This circuit forms state-
variable bandpass filter, also known as a bi-guad filter. The
notch frequency can be changed using the notch control vari-
able resistor. Since the circuit cansists of the hybrid IC, sta-
ble attenuation characteristics can be obtained electrically and
thermally. The range of variable notch frequencies is 400 Hz
to 2800 Hz.

The notch frequency is determined by the following two
formutas.

1) fy=,R6/2x (R1+Notch VRI-RE&R10-C1-C65.......... 1
2) RB-R1Z+R13I=R10:RTT 2

If a variable resistor is used for resistor NOTCH VR, the notch
frequency can be controlled according to formula 13.

The notch frequency range is from 400 to 2600 Hz, and at-
tenuation is from 25 to 50 dB.

L —
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CIRCUIT DESCRIPTION

3. Transmitter Circuit Description

[or-) Q44 IC5 1€
MIC HPC I I58HZ aslg 2sczase ANE |2 CF I ANG 12 CF4
N CF —-@Mm 8.83MHz 1 mcF —
ssa ow ]
@ 453KHz B8.375MHz
G46 QIC,11 Q3,14 e
3ISKT3 35KIp2 a2 Fi 3SK|22x2 25C2538
3rd \seTn
29.7MHz
36.22MHz
3 Q37 Q38 45.0%~
25C245%  28C2603 | pCassel 75,05 MHz
vCO
QI Q2,3 Q4,5
2502075 25C2505922 25C2B7Ex2

RX

Fig. 6 Transmitter circuit configuration

n SSB, CW, AM, or FSK mode, the transmitter systermn uses
triple conversion. In FM mode, the transmitter system uses
double conversion using PLL modulation.

Audio signals from the microphone are applied to the MIC
pin {connector {2 1)} of the IF unit and are separated into SSB
maodulation and VOX signals. The SSB signal is amplified ap-
prox. 8 dB by IC4 (uPC1158BHZ). AFSK audio signals from
the AFSK IN pin {back panel} are also applied to 1C4.

IC4 functions as a SPEECH processor. Output from IC4 is
distributed to the MIC GAIN control (front panel} and FM cir-
cuit (RF unith. In SSB mode, the signal applied to the MIC
GAIN control is sent back to the IF unit {[connector (23) MV 2},
amplified by Q44 {25C2459), and supplied to the balanced
modulator IC5 (ANG12). In FM or CW mode, Q44 does not
aperate because a cut-off voltage is supplied to its emitter
via diodes D82 and D46. The signal converted to 455 kHz
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CIRCUIT DESCRIPTION

DSB by IC4 goes through the SSB transmit switching diodes
D17 and D18, filter switching diodes D14 and D12, and SSB
ceramic filter CF1, to obtain the S5B signal. The SSB signal
then goes through the transmit switching diode D36 and is
fed into the transmit first mixer, IC8, where the SSB signal
is mixed with the output from the 8.375 MHz oscillator in
the IF unit, and converted to 8.83 MHz. in CW or FM mode,
the carrier signal from the PLL unit does not go through IC5
BM or the 455 kHz filter. These carrier signals are applied
to IC6 via switching diodes D53 and D54, The output signal
from IC6 goes through the MCF to remove spurious compo-
nents, and is amplified by the IF amplifier 046 (35K 73} and
sent t0 the RF unit. Q46 provides ALC control and CW
keying.

in the transmitter second mixer, consisting of Q11 and Q12,
{35K 122}, the 8.83 MHz transmit IF signal input to the RF
unit is mixed with HET oscillator signal {36.22 MHz) from
the PLL unit and converted to 45.05 MHz signals. The 45.05
fMHz signal goes through D23 and the MCF to remove any
spurious components. The 45.05 MHz signal then goes
through D27 and is supplied to the transmit third mixer con-
sisting of Q13 and Q14 (35K 122). In the third mixer the sig-
nal is mixed with VCO signal {Q21 to Q24} amplified by 012
{25C2868) and converted to the required transmit frequen-
cy (1.8 to 29.7 MHz). The signal from the third mixer goes
through the low pass filters C156, C158, C159, and L89,
and is amplified by the wide band amplifier Q15 (25C2570).
The signal then goes through the wide band transformer T138
and low pass filters C164, C165, and L90, and is further am-
plified by wide band amplifier Q16 {25C2538). The signal
from the Q16 goes through the cutput transformer T20 and
is used as the drive output.

In FM mode, the PLL VCO is directly modulated. The audio
signal from (F unit IC4 (UPC1158HZ) is fed into the RF unit
via the FMI pin. In the RF unit, the audio signal is amplified
by Q36 {25C2459) and Q37 (25C2603), and goes through
the limiter circuit consisting of Q38 {UPC4558C) and low
pass filter circuit, and is sent to the PLL unit via the FMD
pin. In the PLL unit, the 36.22 MHz VCC is modulated. Q39
125C2603) is a switching circuit to prevent the modulated
signals from being emitted from the PLL unit in a mode other
than FM.

For 'S model radios the output from the RF unit is
amplified to a 100 W power level by Q1 (25C2075), Q2
and Q3 {(25C25089), and Q4 and Q5 (2SC2879) in the
final unit. The 100 W output goes through the LPFs which
differ by bands, and is sent as output to the antenna via the
AT unit and transmit/receive switching refay. SWR and
Al C detection is performed at the output of the LPFs.

1) Antenna tuner

The antenna tuner operates when the AUTO/THRU switch
is in the AUTO position and the AT TUNE switch is ON. The
antenna tuner is driven in the CW mode and power is reduced
to B0 W by the microcomputer regardless of the mode select-
ed before the AT TUNE switch was turned ON. The range
of operating frequencies is determined by a microcomputer
program, and is from 3.5 MHz to 30 MHz.

* AT unit operation

Power transmitted by the final unit passes through the cur-
rent and voltage detecting transformers L1 and L2 using
toroidal cores. Current and voltage components detacted
by the transformers are supplied to pins 9 and 13 of IC2
for wave shaping and their phases are compared by IC3
HD10131. The output from pin 3 of IC3 depends upon
the phase of the voltage and current wavefcrms applied
to IC3. The signal fram IC3 pin 3 is sent to pins 10 and
15 of buffer IC IC3 HD10125. Qutput from pins 12 and
13 of IC3 goes through level shift Zener diodes D5 and
D6 to control the input circuit of motor drive IC ICH
BAS109U 2. The output signal is used to drive motar M1
10 adjust the variable capacitor VC1 so that the phase
difference between voltage and current companents is
reduced.

The current and voltage components output from the cur-
rent and voltage detecting transformers is also supplied
to the voltage comparator IC1 NJM2903D. The compa-
rator output is used by motor drive IC IC6 BAG109U 2 to
drive motor M2 to adjust variable capacitor VC2 so that
the amplitude difference is reduced. That is, the phase con-
trol variable capacitor VC1 is controlled so that the cur-
rent is in phase with the voltage and the voltage control
variable capacitor VC2 is controlled so that the amount
of amplitude difference hetween the current and voltage
is reduced (SWR1, an SWR of 1 to 1, is obtained when
the current and voltage are in phase and the amount of
amplitude difference is 0). VC1 and VC2 are designed to
operate independently of each other, but since phase
difference affects the amount of amplitude difference and
vice versa, VC1 and VC2 will normally rotate together.

Forward and reflacted waves detected by the filter unit are
converted to SWR control signals in the SWR arithmetic cir-
cuit in the control unit and are sent to the ISW pin of the
AT unit. Since the SWR control signals are current wave-
forms, the signals are converted from | to V waveforms by
IC8 {b/4) in the AT unit and to obtain the corresponding vol-
tage mode SWR signals are generated. The SWR signals are
then fed into the SWR comparator (C8B {C/4). The reference
voltage pin 9 of the IC8 {C/4} is supplied with a voltage cor-
responding to an SWR of 1.25 to 1 via a potentiometer,
Therefore, when the actual SWR value exceeds 1.25, pin 8
of SWR comparator IC8 (C/4]) is H, so the motor drive vol-
tage control transistor Q5 turns on and the collector of Q4
is supplied with voltage from pin 14S. The voltage is also
used to turn the tuning LED cn. The inverted input pin of IC8
{d/4} is supplied with triangular waves generated by IC7, and
its non-inverted input pin is supplied with the above SWR vol-
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waves changing from continuous waves to relatively low duty
pulses. Q1 is driven by this voltage waveform to contrel Q2.
which is connected to the collector of Q4 in series and mo-
tor drive voltage is generated.

If the motor turns too fast, the SWR value will be smaller
than the motor stop value because of the inertia of the mo-
tor. As a result, the motor will continue to operate even if

TUNE ETOP
ADJ IC8 ¢/4
YR 2
+3V
ICH b/4
I-¥  Convertor
ISwW =
< VEW
—my

"1c8 dsa

+
L
+
IC7 _
= l } LN

Trionguior wove
generotor

L —=H

JUn

the motor stop signal is sent and the SWR value will con-
tinue to be greater than the motaor stop value, causing the
motor stop signal to turn off. That is, the motor will not stap
and it will be difficult to obtain a match. If the motor speed
Is too slow, it will take a long time to satisfy a matching con-
dition. The TS-440 therefore controls the motar speed ac-
cording to changes in SWR.

Q5
-+ AT TUNE LED
Motor driva voltage
QI Q4 Q2

Fig. 7 Antenna tuner circuit

The antenna coupleris a T type. Six relays RL100 to RL105
are used to change taps within the range 3.5 MHz to 30 MHz.

2) Cooling fan circuit

The final unit contains the temperature-sensitive thermistor
TH1 thermally coupled with final transistor Q4. When tem-
perature on the surface of Q4 reaches approx. 50°C, the fan
start comparator Q9B operates (H level), causing Q8 to turn
on to operate the fan. During operation of the fan, tempera-
ture protection comparator Q9A is at a L level, so the tem-
perature protection circuit does not operate,

When temperature on the surface of Q4 goes down to 45°C,
the cooling fan turns off.

Comparatar
autput

H

o 3
J_-___.,r"fq&u /Eﬂn /mi aoe H‘\x
FAN OFF FAN ON

Temperature *

Tharmal Thermal
protaction OFF profteciion ON

Fig. 8 temperature protection operation

* Final temperature protection circuit

When the temperature of the final transistor Q4 rises up
to approx. 80°C, the temperature protection comparator
Q9A turns on {H level), Q1 in the filter unit also turns on,
and a minus DC voltage is supplied to the ALC line, reduc-
Ing the transmitter output to zero. [The TS-440 does not
return to a receive state.) When the temperature of the
final transistor Q4 falls to approx. 70°C, the protection
circuits turns off allowing the transmitter to operate again.

* SWR protection circuit

When antenna VSWR is bad, or the reflected wave is too
large, because the auto antenna is tuning for example, L42
and L43 detect the state and its output is rectified. The
rectified signal is then amplified by Q2 to control the ALC
voltage so that drive power is reduced. As a result, load
on the final unit is reduced.

* SWR automatic arithmetic circuit

The T3-440 uses the automatic arithmetic circuit in the
AT-250. The forward wave voltage Vsr and reflected
wave voltage Vsg from the filter unit are fed into the ana-
log arithmetic circuit of the switch unit, and used to set
the voitage level of IC8 pin 2 {5 V + Vsa/Vsrl. Cutput vol-
tage from the pin 2 is shifted by IC5 to mave the needle
in the SWR meter.

IC5 contains a level shift/meter amplifier and an auto tuner
V-l convertor. IC7 contains & square wave generator and
a voltage comparator. IC8 contains an integration circuit.
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Vsr is compared with voltage from IC8 pin & (5.5 V).
When SWR increases, Vs lowers and the voltage level
of IC8 pin 8 rises. At IC7 pin 3, a triangular wave is moni-
tored. The triangular wave is compared with the wave
from IC8 pin 8 and output. The triangular wave is con-
verted to a square wave by IC10 and sent to switch Q3
and Q4. This voltage is used as the SWR control voltage.

3) FULL/SEMI BREAK-IN and VOX circuits

Output voltage from IC8 pin 2 consists of the voltage com-
pared with Vzr/Vge and + 5 DC voltage. It is distributed
to IC4 the level shift/meter amplifier to move the needle
in the SWR meter and ICE the V-| convertor to control the
AT440.

VR14 is used to adjust the SWR meter ZERC point.
VR13 is for SWR meter adjustment

RL TXB RXB

| ] ]

STAND-BY SW

. STAND-BY CONTROL
= MICROPROCESSOR CIRCUIT ~1 Power sUPPLY
CONTROL
KEY L_._ CIRCUIT
MIC
VOX
D— CIRCUIT

’ Fig. 9-1 FULL/SENMI BREAK-IN block diagram

When the standby switch, the key, or the VOX switching
transistor are activated, a ground is applied to the input pin
of the control circuit, which causes a standby signa! to be
fed to the microprocessor to determine if a valid transmit con-
dition has been met. When that condition has been met, the

I | | | I | A ONE SHOT B c
MULTI-
KEYING VIBRATOR

STAND-BY
VOX

DELAY
TIME

ONE SHOT{ |

standby circuit in the IF unit will be turned on.

A keying signal is generated by the controf circuit, whenever
the key is depressed, to control the keying circuits in the IF
unit. This keying signal is also used as the transmit/receive
signal during break-in operations.

O KEYING (FULL)

—0 CONTROL{FULL)

KEYING (SEMI)
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FULL BREAK-IN

A _ |
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Fig. 9-3 FULL/SEMI BREAK-IN timing chart

The above timing charts show the timing for standby and
kKeying signals.

When an input from the CW key is supplied to point A as
shown in the above figure during full break-in operation,
the one-shot multi-vibrator and gate circuits generate con-
trol {full) and delayed keying {full) signals. After the fun-
damental timing signal, RL {12V} for reception and
transmission rises, the keying wave also rises, and when
the key is off, RL falls according to the preset time
constant,

Semi-break-in operation is synchronized to VOX. When a
signal is supplied to point A, the VOX delay time multi-
vibrator determines the VOX time constant. The input sig-
nal is converted to a keying {semi) signal by the gate
circuit.

These keying semi/full and control semi/full signals are
converted to appropriate break-in VOX mode signals us-

Ing the slide switch. The control signal is checked by the
microcomputer to see whether transmission is to be per-
tormed. The control signal is then used to switch CRL in
the IF assembly unit and generate RL {12 V). TXB {trans-
mit B+1} (8.8 V) is generated, synchronized to RL. The
receive control signal RXB (receive B+) (8.8 V) turns
on/off, synchronized to the inverted TXB signal, that is, RL.

R & W
L
T}:E H.8v
H:‘.E a.8v

Fig. 10 STANDBY keying timing chart

— CONTROL OUT
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4) Speech processor

IC4 in the IF unit functions as the first stage microphone am-
plifier or audio speech processor. When the processor switch
is off, IC4 functions as a 20 dB microphone amplifier. When
the processor switch is on, IC4 functions as an up to 40 dB

gain amplifier with ALC. When the processor switch is on,
8VDC is supplied to the base of the gain adjustment switch-

ing transistor, 041, driving the feedback amplifier,

PROCESSOR OFF GAIN 204B
ON  MAX GAIN 400D

uch—MTM—-—ﬂ

+-L AL 3+
I 11| w>re

IE UNIT

IC4: pPClISBH2

SSB MIC GAIN

i\VRS

Q42

% 2sczagun, -

Fig. 11

4. PLL Circuits

Theory of PLL circuit operations

The T7S-440 PLL circuit uses a reference frequency of 36 MHz
and consists of five PLL loops covering the range of frequen-
cies from 30 kHz to 30 MHz in 10 Hz steps. The PLL circuit
has an IF shift function which is implemented by inserting
carrier frequencies between PLL loops. The PLL loops include
a carrier circuit PLL loop and an HET circuit PLL loop which
generates a constant frequency of 36.22 MHz. Frequency
division for these PLL loops is controlled by the micreproces-
sor. In all PLL loops phase comparison is made using the refer-
ance frequency fs1o {frequency control using a single crystal
oscillator).

Figure 12 is the PLL circuit block diagram.

The reference frequency ifstpl is generated by a 36 MHz
crystal oscillator and Q21 {25C2787). Reference frequency
signals are fed inte the main locp's IC11 {SN16813P) via a
butfer consisting 022 and Q23 (25C2668). The signal is also
fed into IC13 (SN745112) via a buffer consisting of Q24
{25C2668). In IC13, the signals are frequency divided to
genearate a 9 MHz signal. The 9 MHz signal is used as the

* PLLS

PLLE consists of IC18 (MNB147) and its associated loop
components. VC05,Q36 (2SK1924A), is locked at a fre-
quency of 36.22 MHz. The 9 MHz reference frequency
signal is supplied to pin 3 of IC 18, where the signal is divid-
ed by 1800 {450 in FM mode) to generate a 5 kHz (20
kHz in FM mode) signal used for comparison. VC0O5's out-
put signal is supplied to IC18 pin 16 via Q37 (25C2668),
where the signals are frequency divided by 7244 {1811
in FM mode). The phase of the signal is then compared
with that of the 5 kHz {20 kHz in FM mode] signal by the
phase comparater and the VCOB5 oscillation frequency is
lacked. Frequency division data is supplied by digital unit
{DAO to DA3 and CK4}.

As described above, the dividing ratio used varies depend-
ing on which mode the T5-440 is in, FM mode or SSB.
This is because the apparent time constant is increased
without changing the active LPF constant so that the PLL
signals can be modulated easily and reducing distortion
during FM transmission. In modes other than FM, the
amount of frequency shift due to mechanical vibrations
is reduced because the apparent time constant is reduced.
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Fig. 12 PLL circuit block diagram

* PLLG

PLL4 consists of IC1 {MN6147) and its associated loop
circuit. VC04, Q3 {2SC2668), is locked at a frequency
of aproximately 91 MHz, which differs depending on the
operational mode, The 9 MHz reference frequency is ap-
plied to pin 3 of IC1, where the signal is divided by 1800
to generated the 5 kHz signal for frequency comparison.
The output of VCO4 is supplied to IC1 pin 16 via buffer
amplifier Q4 (2SC2668). In IC1, the output is divided by
an appropnate division ratio {18200 or so) which differs
depending on the mode. The phase of the signal is com-
pared with that of the 5 kHz reference signal by the phase
comparator and the VCO4 oscillation frequency is locked.
Frequency division data is sent from the digital unit {DAO
to DA3 and CK3).

The output from PLL4 goes through buffer amplifier Q5
(28C2668) and is divided by 20 in IC2 (M54459L). The
signal is further divided by ten in the carrier circuit of IC3
(SN74LS90N) and then fed into the IF unit as the carrier
signal via the LPF, and buffer Q7 (25C2458) and Q8
(2SC1959). In AM or FM receive mode, switching circuit
Q6 (25C2458) operates when an SFT signal is sent, and
as a result, IC3, Q7, and Q8 are stopped to cut carrier
signals.

The PLL4 output signal also goes through the LPF and
buffer amplifier Q9 (2SC2458) and is fed into the mixer
in the main loop, where the signal is used to form the dig-
ital VFO signal. As a result, the operating frequency does
not chanage evan if the carrier freauency ie rhammod  wrboeds

rier point adjustment. In SSB, CW, or FSK reception mode,
the may be shifted +/— 1 kHz or more and the carrier
point can be adjusted in the range from — 400 Hz to + 350
Hz.

PLL3

PLL3 consists of IC4 (MNG147) and its associated loop
components. VCO3, Q12 (2SC2668), is locked in the
range of 99 MHz to 103.995 MHz. The 9 MHz reference
frequency signal is supplied to pin 3 of IC4, where the sig-
nal is divided by 1800 to generate the 5 kHz signal for
frequency comparisan. The output of VC03 goes through
buffer amplifier Q13 (25C2668) and is applied to IC4 pin
16. In IC4, the output is divided by L and the phase of
the signal is compared with that of the 5 kHz reference
signal by the frequency comparator, and VCO3 oscillation
frequency is locked (in 5 kHz steps). The division ratio,
L, is supplied by the microprocessor, in the digital unit,
(DAO to DA3 and CK2). L is in 1000 steps (19800 to
20799} corresponding to 0.00 kHz to 9.99 kHz. In CW
receive, in order to obtain 800 Hz beat signals in the oper-
ation frequency display, the L is shifted — 80 (19720 to
20719) and when RIT/XIT operates, the L is changed so
that fyco is shifted +/— 1.2 kHz or more. In AM or FM
mode, the L is shifted by 10 steps to change fyco by 100
Hz steps.

Output from F'LL 3 gues thrnugh buffer amp!afmr Q14

JFRF e gy pey e gy g | -
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into pin 2 of MIX5 IC7 (SN16913P) via the LPF. In MIX5,
the signal is mixaed with the signal generated by PLL4 and
goes through the BPF to generate a signal in the range of
6.563 MHz to 6 6301 MHz {in 100 Hz steps). The gener-
ated signal is supplied to pin 5.

PLL2

PLLZ consists of IC9 {MNB147) and its lcop circuitry.
VCO02, Q18 (25C2668), is locked in the range of 58.25
MHz to 53.2501 MHz. The 9 MHz reference frequency
signal is supplied to pin 3 of IC9, where the signal is divided
by 450 to generate a 20 kHz signal for frequency com-
parison. VC02's output goes through buffer amplifier Q19
125C2668), and is fed into MIX4 pin 2 and mixed with
the 6.35 MHz to 6.63 MHz signals applied to pin 5. The
mixed signal then goes through the BPF to obtain 64.78
MHz t© 5988 MHz signal (in 100 kHz steps). The
64.78 MHz 1o 59.88 MHz signal is fed into IC9 pin 16 via
buffer ampiifier Q15 125C2668). In IC9, the signal is divided
by M, and the phase of signal is cornpared with that of the
20 kHz reference signal by the phase comparator, and thus
MIX4 output is locked {in 100 kHz step). The division ratio M
15 supplied from the digital unit {DAQ to DA3 and CK1}, and is
in 50 steps from 3239 to 2994 corresponding o
0.00 MHz to0 0.49 MHz_

The output from PLL2 goes through buffer amplifier Q20
125C2668) and is divided by ten in IC10 (M54480L). Via
the LPF, the signal is fed into pin 2 of MIX3 IC11
ISN16913P}. The frequency of the signals depends on the
values of L and M, and is in the range of 5.825 MHz to
5.32501 MHz {10 Hz step).

VAT in MIX4 circuit is used to suppress spuricus outputs
from the mixer. It is necessary to prevent PLL2 from be-
coming unlocked.

Signals generated by PLLZ and the & MHz reference fre-
quency are mixed in MIX3. The mixed signal gces through
the BPF, and is further mixed with fio in MIX2 IC12
{SN16913P) on the IF unit. The output from MIX2 goes
through the BPF to obtain 38.55 MHz t0 39.04989 MHz.
The signals are then mixed with the cutput from the final
YCO osciliator in MIX1.

PLL1

The last PLL loop, PLL1, consists of IC17 (MBB7008&} and
its loop components. InIC17, frequency division for refer-
ence and comarison frequencies is set by serial data (SO,
SCK, and LE}. When an external prescaler is used, IC17
has a modulus control function for configuring the pulse
swallow counter.

The VCO oscillator ocutput from the RF unit goes through
Q26 ({25C 2668} in the PLL unit and is fed into MIX 1. The
mixed signals go through the BPF, and they are then am-
plified by buffer amplifiers Q27 thru Q30 (25C2668),
shaped by IC15 {SN74510N1/3}, and fed into IC16
IWNT74S 112N} 1/3, or 1/2 prescaler. Basically, IC16is a
two-level FF circuit and functions as a 1/4 divider. But,
when IC 17 of the PLL unit sends control signals, to 1C16,
IC18 functions as a 1/3 or 1/2 frequency divider in con-

The 9 MHz reference frequency signal is supplied to pin
1 of IC17, where the signals are divided by 18 to gener-
ate & 500 kHz signal for frequency comparison. Signals
fed into IC17 pin 8 via MIX 1 and the buffer amplifier are
divided by N, and the phase is compared with that of the
500 kHz reference signals by the phase comparator. The
signal then goes through the active LPFs Q31 to Q33
(25C2459) and is fed into the RF unit as VCO voltage sig-
nals to control the variable capacitor of the final VCO. The
frequency divider N covers the full range of operating fre-
quencies from 30 kHz to 30 MHz {500 kHz step)}, and it
has 61 steps of frequency division datz suppiied by the
microprocessor in the digital unit.

The last VCO signal in PLL1 therefore depends on the
values of L, M, and N, and it is in the range from 45.08
MHz to 75.05 MHz (10 Hz stepl. N is expressed as
follows:

N =PNgy-A
{Ng = A)

P: Prescaler module value
No: Programmahle counter value
A Swallow counter value

PLL IC contains Np and A.

The last VCO unit is contained in the RF unit and consists
of four VCOs, each handling one portion of frequencies
from 30 kHz to 30 MHz. The appropriate VCO is selected
by the microprocessor according to band information from
the digital unit.

* Unlock
If a PLL loop enters a unlock state, the output on the UL
pin becomes L. This L signal is sent to the digital unit to
stop the microprocessor.

+ 500 kHz marker signal
The 500 kHz reference signal for frequency comparison
is supplied from IC17 pin 13, and it is used as the marker
reference signal.

5. Digital control circuit

The T$5-440 digital control circuit uses an 8-bit CPU (7800}
which does net centain ROM, and has a 16K ROM {27128}
and a 2K RAM {8418} outside the CPU. A common bus used
for data exchange between the CPU and RAM, and between
the CPU and ROM and is also connected in parallel to the
two 8255s for extended I/O and an 8251 for interface to
a personal computer {option). To transfer daia to or from an
appropriate IC, the CPU uses the WR or RD signal,
and the chip select signal from the 74L5138.

The display is dynamically controlled by software, and con-
sists of 13 digits and nine segments. The 13 digit and seven
segment signal is driven by the high voltage resistive buffer
{6300}, and the other two segment signals are driven by a
transistor. The 7800 transfers data serially. The clock signal
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pulses and U/D signals from two clock signals which are 90°
out of phase with each other, and sends the pulses and sig-
nals to the 7800. A clock pulse interrupts the 7800 and a
U/D signal causes the 7800 to perform a count up or down
operation for each step. If fast rotation occurs, the 7800
processes several steps of PLL data at one time.
Voltages from the RIT and IF shift VRs are converted from
analog to digital by the A/D convertor IC (4052) and fed into
the 7800. The voltages are used to drive the display and are
reflected in the PLL data.

The digital control circuit contains two B255’s for extended
I/0. The 8255 in control unit A is an outputonly element and
the 8255 in cantrol unit B is an Inputonly element for key
scan and static data. The output 8255 amits V5S-1 signals,

Fip

PLL data for the 6147, clock signals, and 1 MHz LED data.
The input 8255 receives key scan data such as panel switch
data and DIP switch data for CAR compensation. It also
receives static data which cannot be entered as a portion key
scan data.

The 7800 outputs four bits of band and mode information
(11 bands in the frequency range from 30 kHz to 30 MHz).
Each time the 8251, used as the interface to a personal com-
puter, receives one byte of data, the 7800 is interrupted and
reads the data from the 8251. The 7800 analyzes any com-
mand in the data. In response to the command, the 7800
controls setting or writes data to the 8251 as required. The
8251 serially sends one byte of data including a start bit, syn-
chronizing to a 4800 Hz clock signal.
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Fig. 13 Control circuit block diagram
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1. Encoder
The TS-440S uses an optical encorder. Two different clock converted into clock pulses {250 pulses/rotation x 4) and U/D
signals from the encoder are 90°, out of phase with each signals indicating the direction of rotation by the 4011 and
other. This phase difference is not adjustable but depends 4030 and fed into the 7800. Figure 15 is a timing chart for
on the precision of the module. The two clock signals are clock pulse and the U/D signal transmitted to the 7800.
ﬁT\r
el o II: H:‘Lﬂ% . .
u:'-.,, o . i EN2Z2
o LEL2L B ey 1 <ele s
CO g ic@: | D& . G_I ~5T fox
uPD7800G |_‘:""tg'(m Afs ~ - ENI
7 s 4 Azt =
T2 o ; 7?‘@ o= CJ e L
i = L ok
4R T
e Ihs 3@
:s‘:uf T:E

Fig. 14 Encoder circuit
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Fig. 15 Encoder waveform timing chart

Ba - Bii

BiID-B3

BIO - B

Ha B3

COUNT PULSE

/D SIGNAL



'y

[o-4405

CIRCUIT DESCRIPTION

2. Digital display

FIP digit and segment signals are driven by the 6300 but
decimal point and red character signals are driven by a tran-
sistor. 8 V is used to increase the brightness of red charac-
ters. The 7800 sends display data serially at 1 MHz, but the
clock signals are divided by two (500 kHz) in the 4080 and
fed into the 6300. Figure 16 shows how the frequency divi-
sion is accomplished. The 7800 sends data from its SO pin

|
i
|
|
|
J
!
|
|
I
I
!

L » ) ] [ Sl Yy | p—={ ] L B | ] L) | et ]

(pin 28) and a clock signal from its SCK pin {pin 26} at ap-
prox. 1 ms intervals. After the 7800 has sent 8 bits of data
five times, the 7800 sends a negative enable pulse from port
B5 (pin 46). When a decimal digit goes on, the 7800 sets
port C4 to L and when a red character goes on the 7800
sets port C3 to H,

MNZ2 s on©® 0w mm=
2 o v e s 0000 000000 E O
Do {On (07 |03 )Os |Os f0s (07 [O8 | O [ChopOul Kz iChalo O, D

IC3 TC40I3BP A/2
: [ — i
CK B I
2lo oY L St A, 20bit Serial shift reslstor
CL PR
“lo & I]_l _________________ _L
= G | o~
[ HPDB300C

TC40I3BP B/2

<3 —]L

3. Key scan input

The key scan input block sends key scan signals (negative
puises) from its B255 (IC53) port C in the order of COto C7
(CH and C7 are output only once when the POWER switch
is turned on}. When a matrix crossing point switch is on, its

Fig. 16 Digital circuit

corresponding bit in the 8255 port A is L to enable the switch
to be identified. Figure 13 shows the matrix. Key scan S6
and S7 are provided for the extended function using diodes.

_—
N L

. S
Key scan matrix
1 2 - 4 5 6

1 1 LSB 2 USB 3 Cw 4 AW B FM
2 6 7 8 9 Q FSK
3 ViV M-V SCAN MLIN CLEAR ENT
4 RIT 2T T-FSET T1MHz DOWN

K 5 A/B SPRIT A=B 25L 1 u.P
6 VOICE T SET ON CLOCK 1 100L 3 50L 2 100U 8
7 T.SET OFF 200L 4 250 6 200U 9
8 TIMER SET CLOCK 2 400L 5 501 7 400U 10

:
1Rt nE—

& N e g |

e ..w«hﬁ;ﬂ..-ﬁﬂﬁ-‘r
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Lashaoe— o | sl i0n, A
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CIRCUIT DESCRIPTION

15-4408

4. Static input

[ 7800 t1CY)

CO | Encoder U/D signal
C2 | Uniock signal
07 4052 (IC: Display)

8255 (IC53)

BO  Lock switch

B2 AT switch

B3  MIC UP switch

B4 : MIC DOWN switch

B5 | PTT switch
\\B? ‘VS-1 busy signal

Table 11.

“H” when UP
“L* when unlock
A/D convertor data

“L* when switch on
“L* when switch on
L when switch on
“L* when switch on
L when switch on
“H" when V5-1 busy

5. A/D convertor input

Voltages controlled by the RIT and IF shift VRs are appiied
to the 4052 (IC2; Display). The 4052 has four analog inputs:
AQ{IC2 pin 4} is connected to the IF shift VR, and A1 {pin
5] is connected to the RIT VR, the other twao inputs are not
used. When reading IF shift data, the 7800 sets port C5 to
0 and setects 4052 AO. As a result, the 3255 sends a posi-
tive pulse from port BO to reset the 4052, and the 7800
sends nine positive pulses from port C6, and port C7 receives
data. When reading RIT data, the 7800 sets CO from the
40562 to H and thereafter performs the same operations as
when reading IF shift data.

1} RIT 2) iF SHIFT

MODE +8v

391

$ |
:: RE
RB4 i/9 R9

U sl e %F"B“
R (5)_& 174

MB4052

RIT:"H"
40?_92 _[—""-l / L VF=SHIFT: Lt
[=1:] —L— —_———t e _——_.——
I 2 - R E]
. M .. L
[T
bo % X o>

A/D convarter |nput
Fig. 17 A/D convertor circuit

6. AT control

When the AT switch is turned on with the AUTO/THRU
switch in the AUTQO position, 8255 (IC53) ports B2 and B5
go on. When the 7800 knows that the AT switch is on via
port B2, it will enter the CW-mode, and sets port AZ to H
and AO, A1, and A3 to A6, and B4 to L, and transfer a pow-
er down signal, The 7800 then knows that the PTT switch
is on via 8255 port B5, and sets port AS (transmission con-
trol signal} to H, enabling transmission. However, if the select-
ed freguency does not allow the 7800 to prepare for
transmission, 7800 port A6 remains L and the 7800 will not
enable transmission. When the selected frequency is 1.9 MHz
or less, the 7800 will not enter CW mode nor send a power
down signal.

7. LED output

Depending on the mode, the 7800 makes the 8255 {IC2)
send M, SCR, 1 MHz, and lock LED signals from ports 84,
B5, and B6. When the LED goes on, these ports are L.
When the mode LED is on, 7800 ports AQ to A5 are H. AD
te A5 correspond to LSB, USB, CW AM, FM, and FSK respec-
tively. Mode LED output is used as mode control signals in
the IF unit.

8. VS5-1 {option)

When the voice switch is turned on, an address correspond-
ing to the instruction (numerical data) entered is sent from
8255 (IC2) ports AQ to A4 and a positive start pulse signal
is sent from port AS. The V5-1 sends busy signals (H) to
8255 {ICH3) port B7 while the voice switch is an. After the
voice switch goes off, an address corresponding to the next
instruction and a start signal are sent.

9. uPD 7800 reset circuit

The 7800 reset circuit is used to initialize the 7800 when
the POWER switch is turned on. This circuit supplies a reset
pulse to the 7800 after the clock is supplied to the 7800 sys-
temn clock input, X1 (pin 31}. Since IC3 remains on until
PST5200D {IC3) pin 1 reaches 4.3V, C10is not charged, ena-
bling a reset signal to be supplied. When pin 1 exceeds 4.3
V, IC3 goes off, causing C10 to charge via R2 and R3 and
the reset signal is removed.



CIRCUIT DESCRIPTION

10. PLL output block

The PLL output block controls five PLL loops. The 500 kHz

step PLL loop uses an MB87006 and the other PLL loops use
) PES MNB147s.

HFR7H00 The M387006 has two dividers: one for the PLL reference

frequency and the other for a swallow type counter., Frequen-
cy division data for the reference frequency is sent only one

Ooar s 50w

—_——m e —

Fig. 18 Reset circuit

when the TS-440 power is switched on.

The MNB147 uses the PLL data format shown figure 19,

Fig. 19 MN6147 PLL data

Since the MN6147 has latches as shown in Figure 20, only

data following a change is output. GO data can be any data
since it is used to transfer G2 and G7 data to the G8 latch.

11. Other outputs

RL output {7800 port AG)

This output signal controls transmission. When transmitting,
this signal is “‘H"".

BZ (Buzzer) output (7800 port A7)

This output signal makes the BZ circuit active. When this sig-
nal is "H"”, the oscillator circuit operates.

RESET output (7800 port B7)

This output signal resets the twa 8255s and 8251 (option).
SBK output (8255 (IC2) port AG}

This output signal switches the RE unit to prevent noise due
to PLL siwtching.
MT output (8255 (IC2) port A7)

This output signal controls the AF output to prevent noise
due to PLL siwtching.

SCH output {8255 (IC2) port CO)

This signal controls the sub audible tone encoder. The sub-
tone is activated whenever a transmit frequency in M-CH
90-99 has been selected, in the FM mode. A logic H acti-
vates the encoder.

12. CAR compensation DIP switch

This switch is used to compensate the absolute frequency
characteristic of the 455 kHz filter. The characteristic can
be compensated within the range of — 400 Hz to + 375 Hz.
LSB and USB can be compensated separately. When LSB s

PrrrrisrysEaEearasa s O o 10

000 ¥ 100 X0 X1 M
rieisliojii2)isfiafislie]iz [ia[is]zolzi [22]es

—r—..u
——_—m
b — i
—
—

CPRL O g

| 62 G3 G4 GS G 6 GT
DA 30 i | [ 1
Da 2o ]
DA | o |
DA ©o— J
MNEI47

Fig. 20 Data input terminal and programmable counter

SW No, | Hz
25
50

100 LSB

200

400
25
50

100 USB

200

400

Dmmqmmhwm—t

Table 12

When all bits are off, — 400 Hz is supplied for compensa-
flflr"l Wh'&n N0 COMDOAans/8FiEmm e foriiirmd Bde E - 2 & -
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CIRCUIT DESCRIPTION

13. Band information generation circuit (in the RF

Band information 7800 PBg ~ 3, B3B2B1Bg

15-4405

unit) 30kHz -~ 0,5MHz 0000
Band information from the contral unit is sent to connector 0.5MHz ~ 1.6MHz 0001
15 of the RF ut_ﬂaia:. Band informaticn signals BO to B3 form 1.6MHz -~ 2.5MHz 0010
a BCD code in which BO corresponds to LSB. Q4D 2 5MHz ~ 4MHz 0011
{(M74LS145P) is used to convert data from BCD to DEC, and AMHz — EMH2 5100
it generates control signals for ten of the 11 bands. Control
signals for the remaining band (25.5 MHz to 30 MHz) are 6MHz ~ 7.5MH2 0101
generated in the AND circuit consisting of D57, D58, and /.5MHz ~ 10.5MHz 0110
Q46. These contorl signals go through the current buffer con- 10.6MHz ~ 14.BMHz 0111
sisting of Q41 to 045 (M54561P and 2SA562Y), and are 14 5MHz ~ 22MH2 1000
OR’ed by diodes, as required, and sent to AT unit, filter unit, 29MHz ~ 25.5MH2 100 1
CO, and ANT BPF, as shown in Figure 21. -

25.5MHz -~ 30MHz 1010
Table 13
(B) 222 o e I 1 Qas
4 3 Ri&3 {i Ei
MSB & @ % LSB ) ERPTI |
D‘E?H.__. mE ‘:m:”'}
D58 [>o
12 13 (] 15
040 M74LS 45P BCD - DEC
| ) ] q 3 ] T L] L] it
———H2} | 287 2s.s. 30 i
;! = : & A E ; o E = ,—-——{D 24T 122 & 25,11
L A 4 | I AN NN SN | N H) I
& & 2 o : 4 - o g 4 ~ ® *To AT u
f___“{} ZIT  tle 5= 23
."'__-@j |&T [H). 5=~ 4.9
T & 5 4 3 3 i f—__“{3 ([ukj 7.8~ 3.5}
Q41 MS456|P Buff \?,” Vv V ’ j‘i W R,
Q42 |043 [Qa4a
10 11 12 13 L& 1= lE
‘-._._5-_J
L . - y,
DED @
I Dl&1
DE!‘;H {7 | 28F tzz=~ 300
3 {a- 2IF A=~ z2)
4 D64 G| er raem
4063 " To Filtar u
_H_I 4 TE |8~ 7 K1
T (3| eF s~
: (Bl | 2z (1e~z3 )
F==
' i
: {:} D @EI [s?ua-»rans
I | 122 == 3 |
! Il:|I DO_@EE[EBE-!mﬁ?ﬂ!-
; 1 4. 5~221
! i @23 5355 - 655
: Df*{ Ehﬂ__(:) l”ﬁhldm
| | W20 024 ( 4408 52,58
in :_f.l__: O {“5""' .o
o e v n 3 ¥ 6
'ij:f';T-iEFF' VCO SW VGO
S o 2 E - @ o o d ;I
' 1 i | 1 '
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CIRCUIT DESCRIPTION

14. Mode control signals

Transmit/receive mode signals are generated by IC10 in the
IF unit. IC10 is a hybrid IC containing five pairs of PNP tran-
sistors and diodes.

Figure 22 shows its equivalent circuit. When the mode sig-
nals SSB, CWB, RYB, AMB, and FMB are applied to pins 6

c2

RYT

RYR

to 10, the voltages of control pins 16 and 17 change. Dur-

ing reception, these signals change to SSR, CWR, RYR. AMR,

and FMR. During transmission, these signals change to SST
CWT, RYT, AMT, and FMT.

¢

= CWR
CWT
ST

= SSH

15 BX8i24q 5

Bl
gz

'7; s rad

9
m
=

FrE
&

i

——< RL

558

QIS DTCII4ES

Fig. 22 Mode control circuit

15. Expand function

Control unit (X53-1450- 11 )

l D No. Shipped Diode cut
65 Mode beep tone Morse Single tone
66 10Hz display OFF ON
67 Memory protect OFF ON
73 CW shift 800Hz 400Hz
78 W24 TX No Yes
79 J WI1B TX No Yes

Table 14 Expand function
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16. Semi-self test function

Semi-self test is started by turning the POWER switch on
with the [4] (AM) and T-F SET switches pressed.

This test provides a method of testing the TS-440 digital
system in a shorter time during production or servicing. The
test enables the following:

1. Circuits which are difficult to test during program execu-

a. Approximately threshold level input
b. Incorrect input due to input pin fault

Operation procedure

1.

POWER SW OFF

2. The power switch on while pushing switch [4] (AM) and

switch T-F SET

tion to be tested easily. For example, dynamic data can 3. The test number has starts from 0" to **56’' and END
be ouput as static data. when turn the VFO knob clockwise.
2. Items on which information is held only by the CPU and Operation chart shows as follow.
is not available to the user to be tested. 4, To reset SEMI-SELF TEST function, Power switch OFF,
TEST NO. LIST
TEE}T | Condition TEET Condition
0 Start All Fip’s light’s ' 31 | RES ="M B
| All Fip's light's {Segment) 32 i =ML
2 | All Fip's light’s 13 | CO =*"H" (A/D)
3 All Fip's OFF (digit) 34 o =" ]
2 Each digit lights G 1 3B AX ="H (")
3 i e G2 36 =" ()
B £ a3 | 37 8255 Port A all =""H"" {iC2)
7 2 G4 38 W all ="L" (1)
8 ' - Gs 39 | 8255 PortBall ="H'" (.
9 i ae 40 el =L ()
10 ' oy G7 41 8255 Port C COQ~C3="H" (.}
C4-C7=""L"
I v G8 42 il &t CO-C3=""L" (.|
| C4~C7=""H"
|2 £ G9 43 8255 Port C all=""H"" (IC53)
1 . G10 44 ooall=""L [er)
¥ | 4 G11 45 | LOCK,PTT,MIC,U/D,AT,VS-1(BUSY)check
5 " G12 a6 [SIMPLEX) VS-1{BUSY)check
I3 o G13 47 Key scan inport check
7 ' BZ ON 18 | 1 (LSB),[5],V/M,VOICE (check)
& | BZ OFF 49 | [2] (use),' 7| ,M/V.RIT,A/B (check)
18 Mode LED all ON 50| [3, (CW), |5, ,SCAN,XIT,SPRIT (check)
20 “  all OFF 51 4] tAM), [9].MIN,T-FSET, A= E.1DE_:__I1L 200L 400L { . }
. A o {35
2 | RL =""H" %2 | 5 (FM), Til,(FSK) CLEAR, 1MHz, 251 50L 25U 50U, ,
T, 3 @, 7
e =T 53 | ENT,DOWN.,UP, 10{%:1 200U 400U
23 BAND all="H" 54 s
24 = all=""L"" 55 -
25 PD =""H" 56 END
2 . R
27 ENF =""H"
28 e =""L" {immediatly|
29 ENP ="H"
i i e
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SW Monitor

Display changes by TEST number

1
! / I | { / |
!
/ I | : I N
|
| i
ar | M| MIC P | Vs |
| Lp | DO N or AT BUSY
|
T |
| 1
45
| I'
aJ | '
L | | l
_ ] | |
| 45 [1] 6 ViMoo | | VOICE
.58 | | | |
| I o
P I‘ LT_, L% Y | RIT AL
S | l
8¢ ) 5] SCAN | S SERIT
J W |
| l
| 3] |4 g M.IN TFSET | A=B 1L 200 A00L
ANM ' R, i | o
£ I_.| =1 | I - | |r
1.7 '3 L. CLEAR | IVIHz I 231 DL | dall | ALl
| M | | L 4, | T | =
| | |
R ENT | LOW N I Lp PO | 20000 | 100L
| I 5 | B \ 10

If the display changes from ‘] ‘' to * &

" by operate the key in chart then function working properly.




SN74LS138H (Control unit IC51}

SEMICONDUCTOR

“' E@
Gaa
[ G28

Eratis Inpurs

Salect
Inpris

UPDTB0O0

MBa4is

TRUTH TABLE

A

0 oo

cl::'—-D(,L

¥ ¥l ¥

G2hyp
G2Bvr3

Gl Y4

Crata
outpuls

— +5V

MBMZTI28 Pin20 CE

HPDEZES (1C53) PinG

LPDB25S (1L 2] PinG

MPDA2SI Pinil TS

15-4408

S Input Cutput
Enable Select
G | G C B | & Yo vi | v Yy Y, Ys Yo Ys
% H T % x H H H H H H H H
L ¥ # #” by H H H H H H H H
H L L L L T H H H H H H
HOT L L L H HoOT ¢ H H H H H H
H L L H L H | H L H H H H H
[ H L L H H H H H L H H H H
H L H L L H H H H L H H H
H L H L H H H H H H L H H
H L H H L H H H H R H L H
B L H H H H H H | H H H H L

Note: 1. G; =G.A +GB
2. H: High level
L: Low level

X: “H'"or "L



R
¢

15-4405
SEMICONDUCTOR

TCA013 (Display unit IC3}

TC40408BP {Control unit IC55)
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SEMICONDUCTOR

MB4052
PCS
7800
IF~ SHIFT £ Drofa_out PCY
R Inoc Gk PG o
Compurator :E !
Rasistor TS
(1
B255 (1C2)
8 bit (&S I
DAC j/
ex.2(2) _)\—_
e (3 .3k Regulator veey,
2.5K J\ L
\er 3 L) 1C)
veel veez AL [nE]
MB4052 Pin Description
1/ Signal Pin Functions
Fin No. Pin Name Symbol Function
2 Range expander Ex. 2 |Analog input pin for expanding the range.
input Ex. 1 |Analog output pin for expanding the range. Connect to any pin from AQ to A3,
3 Range expander By using Ex. 1, Ex. 2, the range is expanded to the x4 range.
oulput | | .
4-7 Analog entrance An~ Ay i 4 ch analog input pin. Channel 1 is selected by channel select input CO to C1.
g Channel select input Cy The input pin to designate the analog input channel for A/D converter. This signal is latched
10 I T at the trailing edge of CS. .
11 Chip select input Cs This is the chip select imput pin. When C5 is inverted fram 17 to “'0"", A/D converting

starts and data output is enabled. After A/D converting is aver or when an interrupt is re-
quired, set the CS5 back 10 ""1"

12 A:D convertion ADC This is the clock input pin for A/D convertion input to the comparatar register seguentially.

clock CLK | Convertion speed is determined by the clock speed. in the case of 8-bit, approx. 10 clocks
) will be needed. However, it is not necessary that the clock period be fixed.
13 Data output DATA | This is the open collector to output the result of A/D convertion. The data s output in the
QUT |order of the start bit, most significant bit, 2nd significant bit, ..., least significant bit, and
. the stop bit, synchronized with ADCCLK.
14 Range select input i RS This is the input pin for selecting the vohage range of analog input. The VFS =Vcee, /8 range

is selected at “Q’", and the range of FVS - Vec,.2 is selected at **1"". During convertion,
hold this pin to Q7" or 71"

1 Analog ground AG Ground terminal
8 Digital ground D.G _

; 15 jPower supply pin 2 Voo |When driving with 3.5 to 6.0 V of power, connect Vcc, and Vcc: to each other, and apply
16  ‘Power supply pin 1 Vee, | the power voltage to them,

When driving 8 to 18 V of power, apply the power voltage to Voo, At this time, the 5 W
stabilized voltage is output to Vcc:, and approx. 10 mA current ¢can be supplied externally

to the IC.
: When either 3.5~6.0 V or B~ 18V power is used, Vce, is the reference voltage for A/D
convertion,
« Channel Select « Range select * Wiring example when expanding the range
Ci Ca Selected Ch. as Convertion vol- Analog input
tage range
0 0 Ag g¢ 1eng
Voo,
. 0 1 Ay [e] 0~ -
: 8
' 1 ) A
A vee,
1 1 Az 1 a- 2
WA D Ve X2
RE= "1™

MEALEZ

29
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1
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‘ SEMICONDUCTOR

| j MB8418-LP20-GRA (Control unit IC50)

- wo | :‘i“’
r GNOD
‘ Address Low Memorial Symbaol Pin name
UPD7800 3 e apcade ;;I::ls x8 Ag—=~Aig Address input
b 1Y~ )y Data in/out
g I CS Chip select 1
it CS; Chip select 2
EQ L:E,m“:t;m ‘ WE Write enable
Voo Power {1.5 V]
o GND GND
Ll L2 d)— I:::ﬁ:l:r | /0 buffer ]—csn NC. No connection
!-;:sa

QS0 (=T} Input
< T ] burter [LESE
(1C4) —

o oM
mT " EIEB H_ —— +8v — 10 Dot —
-I— BATT
MBM27128 (Control unit IC52)
Dats output
*I5W g pd
wep7soo y R - 0———— | _______ =
Pin name
I
Ap~Ays Address input
Cutput enable Os—05 Data output
Chip encble Cutput Buffer >
+SV Prog. rogle CE Chip enable input
O OE Output enable input
h{.l T cecoder Y 'selaction PGM Program input
‘;PB S a i Vee Power supply
EUG c |
3 | 131072 bit Vpp Program power supply
e i : ¥ decoder {512 x 266} GND‘ GND
SN74LSI38 | | Memorial
3 FAT | ally

30
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47 (IF unit IC2)

SEMICONDUCTOR

13-4405

MC3357 (IF unit IC2)

f
Mixer

Oecillator

Ny

i
Crystal E
gsC
2
Migar 3
Output
vCC 4
Limiter |s
input
Decoupling E
Limiter r
Qutput
Quad -1
Input

—a= Demodulator

:

&
§-]
w B
iy
4 A
@
&L
'E E 13
» E
Active il
Filter
AR 0
2V
L

RF
input

GND

Audio
Muie

Scan
Cantrol

Squaelich
Input

Flltar
Qutput

Filtar
Input

Demodulgtor
Dutput

9 ? 7 9 X
- _ l'J :
& 4 ok Tiox lznu % 20k Eh K22
Lt :E-"“:"'[
] | { et | -
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SEMICONDUCTOR

uPC1158H2
R7
/ ! ' $ W O 7T vee
. RS
R
i
D3
Q3 RO
I ALC R2 4
wi a1 ! 04
inpur FO— RE
L D R0
['] ‘ 3 la] 5 ls] 7 qQz Q6 & ALC input
imput MNF.8B. Ourpur GNHD ALL ALC Vee RB
Output Inpaut D2 Q5
R4
. : Q4 GND
Q 0 O
g z 5
M.F.B. Cutput ALT Outpui
Pin connection
I Pin Function Pin Function
1 Input 5 ALC output
2 N. F. B. ALC Input
| 3 Cutput 7 Vce
4 GND
i
.“
5
b pPC2002V (IF unit IC7)
|
: —% 05
| | 2t Q1o ; Q15
L ? ~
F (8
I 02 Q17 O
I Temperature
s I protection o1
_ == 1
& an Power surge
R& voltage
AAA protectian E
R13
- WA - 9
i o * E 3 E,] 2 .3 q. 5
e
R20 2
.l.l.‘lﬁr Hd‘
i 1 éﬂm
1 __I = J o
| — N ¥
oy Q14 a20
1 : Input
| N -_—F““Tr i 2 : NFB
i on pluse c2 -
I. o nﬂisﬂ ” 3 i GND
| | o et 05 Q7 AV 4 : Qutput
X 016 €% 5 - Power supply + Vec
! +o 3
R TF
I
[ ] e
' & z & &
e =3 o —0 3
O
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SEMICONDUCTOR

" yPDB251AC (Control unit IC54)

f Dolg Dusd ———
SNT404
% g | DE a | 8 | P 1D St
| D7 N4 ¢ T e e = -po—-n TXD
Ta04 E.JETEHHI{::I-'- (=5} ‘ﬂ_‘ Lo |RXD
48
1
a _ e Nol Use
PE? o Trﬂni L
JUPDT7800 . et
= g 05 [4040) (3} pin | Bo rota: 4800)
RD 8 E“lf-:'ll'll'l
Wwh il Byt
EMT4LSI3E Ya @bm"'_l
crs ol o 2 . Rece|ve LPOTBOC INTI §2) pin
ATS & G——‘Oﬂa—— —re- contrel ¥INDE T/ ot use
SNT7404
\-. | furiss
data bus
$PD8255AC-5 (Control unit IC2, 53)
PAT =
i+8%1 vee @9 - " R Group A
| Grow
Y ] 8 Port A /D Pt &
—ad [BDbit)
xe
- D7 & [ PAOG -
. Doto E—— GroupA | |
Cotg bus bus . et [Pﬁ” ihi‘l’.'l
buffer [ v B ol 170 Pert C
= u'lun;r bus Group B
— [ | UPD7800 i P PortC
o Read Input o (Lower 4 bit) FPCO =
ro (7 E
Writs input Exa 4
. wR (e Porl oddrass "FB G B
1 5 E10 :::_%1‘ = R/W Group B . L8 roup
—— Inpu?ﬂ rass m_:!: I cantrol control IR Fort B 140 Port B
ES (8 bit) :
pg? Rasel input PE ) Poo -
Chip salect C3 o1 r—
B
74L5138
- A ic2 v (3 Basic function
+ Veo | B W1 ar 1cs3:ye (13
A, | A; |CS | RD |WR Function
O 0 O 0 1 |Data bus +~ Port A
O 1 0 0 1 |Data bus +~ Port B
1 0 0 0 1 |Data bus +~ Port C
0 0 0 1 & |Part A «~ Data bus
0 ] 0 1 Q |Port B +~ Data bus
1 0 0 1 0 |Port C +~ Data bus
1 1 0 1 0 | Control register ~— Data bus
y o« . o . Data bus is in high impedance
status
1 1 O 0 1 | Combination is inhibited

0" shows low level (L)
1" shows high leve| {H)
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34

uPDB300C (Display unit IC1)

Pin description

SEMICONDUCTOR

Pin No. Symbol Pin name O Description
1 043
Oha EIp
O1s High dielectric-strength {40V) output in the Pch open.
Ore Sﬂgr?nEnt 0
017 gfiver Corresponds to the output of Q43~Q)g
0 (Q13~ 048!
18
7 Oig
Qutput serial data the trailing edge of SCK. When the n-number
8 SO Serial data output pin 0 of PDB300Cs are connected in series, this can be connected to
the Sl of the following stage.
— _ : This input can turn off all indicator or displays, and can dim them
? B Dlakig: N l by applying a random duty pulse from outside. Active low.
. Transmits the connects of the serial shift register to the buffer
10 LH Latch pin | register at low level, to latch the connects at the nsing time.
Active rising (leading) edge.
11 s Seital data: inout pin I 'Ijhfs is the data input pin. Inputs data to the shift register at the
rising edge of SCK.
Reads out the Sl data to the shift register at the rising edge of
12 SCK Serial clock input pin i SCK.
Outputs data from SO at the trailing edge of SCK.
S= , | When CS is high, this inhibits SCK and LH, and when CS is low,
1 8 Chig:zalect pin : activates SCK and LH.
14 Vss GND — Connect to the GND terminal of the system.
156 Qo
16 0, Pch open-drain system, high dielectric-strength output.
17 0,
18 03 FIP Corresponds to the v
Qa4 output of Og to O4; 1 i
gﬁ Segment
4 driver I: Pch
O;
Og
gg (Co~012) A -
10 =
26 O Vss Oo=Ors
27 O3
28 Voo Power supply pin — 5V+£10%

1 s
e
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PARTS LIST

1o-0405

L]

CAPACITORS CC_45 TH 1H 220 J ccas Color* ¢ Capacitor value 1 0 3=D01xF
1 2 3 4 5 § /‘Fﬂ/ _
1=Type ...... ceramic, electrolyic, etc. 4 = Voltage rating \I-I/ 1 D 0=10pF 4 r XN
2=Shape _.....round, square, etc, 5 = Value '| 15t number | Multiplier
3= Temp. coefficient 6 = Tolerance 1 0 1=100pF 2nd number
* Temperature Coefficiant 1 0 Z=1000pF = 0.001uF
juWod | C | L = H g T u | 2ndWord | G H J K | L
Color* Black Red |Orange Y ellow Green | Blue @ Vioiet I ppm/C + 30 =60 | £ 120 | + 2680 | = 500
ppm/*C 0 —80 | —150 | -220 | -330 | -470 | -750 | -
Example CC45TH = 470+ 60 ppm/ " C
¢ Tolerance
Cade € D G J kK | M | x | z [P Nocode Code B D F ¢ |
%) *026|+05 | =2 5 [ £10 | =20 | +40 | +80 |[+100 | Mo 1QuF—10~+50 PF) | 01 [2025 =05 | =1 +2 |
1 | l -20 | =20 | -0 |pan 4 7uF-10~+75
Less than 10 pF
¢ Rating voltage
2nd i
word r
A £ C D 2 F G H J K %
st
word b = = s
o 10| 125 1.6 2.0 2.5 3.15 4.0 5.0 6.3 8.0 -
110 126 16 20 25 315 | 40 | s0 63 80 35
2 | 100 125 160 | 200 250 316 | 400 500 630 | 800 -
3 |1000 1250 | 1600 2000 2500 3150 4000 5000 6300 !Eﬂﬂﬂ -
¢ Chip capacitors Dimension
{E}':'IH P33 F S twQod J ) G eadd " Dimension code L W T
Tl IWEITICZITCCC ti=—— 1 —+ Retfer to the above 1able.
ok gt e Empty 56405 50+05 | Lessthan 2.0
' éh_ }3 :: ., :H uf,s |.?1 | E 3.2:002 1602 | Lessthan 1.25
|
!.E:':.'!E‘- 'i B F AT H NHaQ 2 .fllll F 2003 1.256+20.2 Less than LEEL
| G o DR iin. i e Rrapioanh §f f95 o
! h; '3[ Y Y Y Dimmasion
(Chip) (B.F) 1=Type ... ceramic, electrolytic, etc. | Dimension code L W T | Wattage
¢ Chip resistor (Carbon) 2 = Shape ...... round, square, elc. E 3.2:02 | 1.6£02|057 2B
Ex)?P T2 8 28003 4 iz _?'F”E”S“]”H_ _ - 20:03 [1.25¢02[045 | 2A |
gt e Rl e e mrm gt 4 = [emp, coefficient
.Er ; I‘: E ; g 5 = Valtage rating Rating wattage
c (Chip) ':E": I ) ?= }rfa:ue Cord | Wattage || Cord | Wattage || Cord | Wattage Dimension
i = lierance,
¢ Carbon resistor (Normal type 24 1 10W || 2E 1 4w 3A 1w @#T
q D i B B 2 C0O0Q 1
50 lil b 2 cioumun g 28 |1 8w/ 2H | 1 2w || 3D 2W
LA A ) oc |1 ew J "W
1 2 3 4 5 6 7
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PARTS LIST

N: New Parts
* . Please note that parts are sometimes not in stock, and it takes much time to

SEMICONDUCTOR deliver. 3
Item Re- Name Item Re- Name tem Re- Name :,
marks marks marks &
Diode 151555 Digital Tr N |DTC114ES N {LM29312-5.0 -
15133 DTC143TS
152588 DTC124E5 N ﬂgj:ggt
1515687 DTC 144WS MEA561P 3
Taveon DTAT14ES N |M7aL500P 1
N |M74aLS123P :
N |1V5163 TR 2SA562 (Y} M74LS145P 3
188101 N |2sas62 TM MB3614
18599 2SA950 (Y)
N8O MB4052 -
1N4448 25C 1859 {Y) N |MB87006
N IMBM2718-25JA1 3
25C1815 (Y) MBM8418-20LP- | £
$31C 25C2053 GRA :
BA282 252075 MC 101251 !
N |MASES 25C2458 (Y) MC10131L :-
N |US1080 25C2459 {BL) MG 10116L i
N | DAN40O1 25C2509 MC3357P
25C2538 MNB147 3
MC831 25C2570A MNB147C
MI204 25C2668 (Y)
MC921 2SC 2603 (E) NES55P
N |2sCc2879 NJM2Z903D F
Vari-cap ITT310TE 25C3113 iB) NJM28035 !
25C2787 L) NJM2904M
Varistor MV13 NIM20945
MV-5T FET 25K 30 (GR}
MV 203 25K 30 (0] PST5200
25K192 (GR) SN74LS90N
N |svoavs 25K 192A (GRI SN74LS10N
25K 192A (GR)*J SN74LS112N
Zener diode MTZ 3.0JB 25K 125-5 N |SN7404N
MTZ 4.3JC N |SN74aLS123N
MTZ 6.2JA 3SK73 {GR) SN74LSOON
MTZ 7.5JA aS5K74 (L) SN74LS 138N
MTZ 9.1JB 35K122 L) SN74LS145N
MTZ 9.1JC SN16913P
Ic ANB12
N Uz 3.08 ANG551 N ;g:g?:gg
N |UZ 6.2BL AN7805 TC40138P
N |uz 9.1BL AN7BO8 N |Tcan30ap
voes BA718 N | TC4069UBP
Thermistor SDT1000 BAB109U2 TMPB255AP-5
N |5T449L BX6124 wPC1168H2
112-502-2 BX7191 HPC 2002V
32027 #PC4558C
HD10116 N xPD&E30OC
Surge absober N DSP-301N HD10131 #PD8265AC-5
HD 10125 wPD7800G

Destination table

K :for USA.
M1 : GENERAL MARKET
M2 : GENERAL MARKET
T : for England
W : for Europe

X : for Australia
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» New Parts

PARTS LIST

Parts without Parts No. are not supplied.
Les articles nor mentionnes dang i Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

15-4405

Ref. No. |Address [New Parts No. Description Desti- |Re-
Parts) nation marks
PRES |t B (5| 6 & F B B A /8B # m\ﬂ#
TS-440
1 18 4| AN1-0998-02 CAGE (R) UFFER
P 3R #| ADL-0999-07 CASE () LRWER
3 ol 4] AR 255613 FANEL ASSY
4 ~H 4| A4D-0617-03 RETTRM FLATE
9 1A BA-0411-04 GFOMAUNTING HARDWARE
10 1A BOS- 0708-04 SF GRILL CLETH
11 12 B30-0817-15 FILET LAMP (1Y« BOMA)
12 2H %1 B31-0657 0% METER
14 30 ¥ | BAD- 362504 MADEL NAME PLATE KMEMZ
14 3A #| Bad- 260504 MEDEL. MNAME FLATE ™
14 30 ¥ | RAD-3626-04 MADEL. NAME PLATE X
17 1A #| R4z-zari-na VAX NAME PLATE
22 2n # | BAZ-1063-04 NAME PLATE (TRIB TS-4405) T
2 20 +| B43-1064-D4 NAME PLATE (KENWRBD T5-44X) X
2 a0 #| B43 106504 NAME FLATE (KENWSBD T%-440%5) ke !
22 2 %] Ba3-1065-D4 NAME PLATE (KENWRRD T5-440%5) W
23 T ¥ | Rd6-0410-10 WARRANTY £ARD K
2 15 | BS0-BDA8-0 INSTRUCTIAN MANLIAL KM1M2
24 15 +| BS0-8048-00 INSTRUCT TR MANUAL WX
24 15 | BE0-A04%9-00 INSTRUCTTRN MANUAL T
paz- 172904 LAREL CWITH ANTENNA TLUNER)
26 15 E07-0751-05 P DIN PLUG (ACCESHRY )
&7 15 £07-0852 05 8F METAL PLUG KMiMZ
28 1% E30-1638-05 DI PEWER RRRD ASS
- £31-0431-15 WIRE WITH CBMNECTRR (5P)
30 15 FUSE (208)
3 5 FUSE (200) ACCESSERY
33 il KNRE FIXED SPLING (X4)
- FACKTRNG (X2)  DASE SIDE
34 35 HO1 ~ 44,8304 CARTEN REX (INSIDE) EMimz
34 35 HO1-4683-04 LARTEN BRX { INSTDE) W
34 a5 #| HO1-4684-04 CARTEN RRIX (INSIDE) T
34 35 # | HO1-4685-04 EARTEN HEX (INZIDE) X
35 35 #| H03-2278-04 CARTEN BOX (OUT SIDE)
35 35 | HO3-2270-04 CARTEN BEX (BUT S1DE)
35 35 #| HOF-22R5-04 CARTAN BEX (§UT SIDE)
36 25 # [ HID-2615-02 PACKING FIXTURE(F)
3¢ 1T #| HI0-2616-02 PACKING FIXTURE (R}
38 1% H12-1315-04 CUSHIREN
3% 21 T DRVER
40 15 S ORAG (MIC) KMIMZ
40 5 T OEAG (MDD X
41 5 * BAG (DI CRRD)
4 3 : FRAT (X8) R
a4 30 * 2-0440-04 SEISTANT FORT
45 1636 J0E-0441-08 FRAT (x4)
46 3R 02 -0442-04 ERET (X2} ¢
47 2 J2i-1144-34 MRUNT TNG HARDWARE (SF)
48 I w| J21-2779-14 MBUNT ING HARDWARE (PTLRT LAMP)
4% 2E J30- 052604 SPACER
5 7E JE1-0141-04 ACER RING (MIE)
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»* New Farts

Parts without Parts No. are not supplied.
Les artlcies non mantlonnes dans le Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht getlefert.

PARTS LIST

Ref. No. Address [New Parts No, Description Desti- |Re-
Parts| nation imarks
SPHMES [t XK g a8 B & s/ 8 + .
59 1E JEL-OPES -0 HEX BR5S5 (XY &l 5N
St 2F J3d2-0782-04 HEX BELS (A4) 11MM
597 Fa1G| ®{ J3z2-0792-04 HEX BRSS (X8 10MM
S8 1G ] J32-0793-04 HEX HRE55 (Z4) 11MM
59 TI.200 & | Fi2-0794-04 HEX BEESS (X3 GmMmM
t3 3 K01--0407-05 CARRTMG HAMDLE
&4 3L | k21 -0778 02 MAIN KNR
65 3 K307 10-04 k- ME53 {INDITDEY x4
(a1 15 K -1 04 kKNEE (WRXY X1
&7 30 K23-0782- 04 K NBE {SELECTIVITY I |
&8 3C i I P 3 ey § K MNHB (RUTSIDEY X4 i
69 20 K29-0758-04 FUSH FNAEB {(FRWERY X1 '
70 ) [FPELA--S FHER (AL
71 B 273001114 PHSH K NMNER (X4}
7 2 K29-3002-04 PLUSH KNSR {X6)
™ 1. #| N1I9-0601-14 FLAT WAaSHER
tH P N1%-0637-04 AT WASHER (FMATN KMNEE)
- NE7--3008-44 BRAZIER HEAD TAFTITE X1
NE7--3012-44 BRAZIER HEAD TAFTITE SCREWOXE)
[aT2) 20 tE NP1 56008 G BUREW (X4
BH ZH MO -840 -4 RIHD SCRELW (HAD
[ &M MNOF 06580 RHIND SUREL (X5
DD 20301 %] NOP-069-05 SUREW (AN
E 2 NIRRT 1 FAN HEAD MACHINE SUREW (X603
F TEL1F NI32-2606-48 FLAT HEAD MACHTHNE SCREW (XE)
G 22D NEZ-H004-48 FEal HEAD MACHINE SCREW (X41
H 102D N32- 300646 FLAT HEAL MATHINE ! b (X8}
J 14 33--3006-41 YAl HEAD MACHINE - (X4315F
K 1G. 11 BINDING HEAD MACHENE W OXED
L 1A. 3B RTIMDTNG HEGE MACHINE YEW XN
M T 1L NE7 - 260644 BRAZTER HEAD
N 102K NET-3006 46 BRASTER HEAD
o 3R e R BRAZIER HEAD
R L. B7-3010-41 RRAZIER HEAD
¥ 3D M35S-~3006-4E BINGING HEaD
3] 1.0 N3G~ 260446 FaM HEAD MACHENE SCREL :
R} RS14ABS3A1004 FL-FERRE RS 1D JoOAW ;
fees 2k * KEY BEARD ASSY :
51 1K FLSH SKHITCH
Se FSH SWYTOH Erime
oo PHEH ST T *
80 26 SIPEAK ER
al 13 M RERF RN K MEMS
R} 3 MICREPHAME b4
a3 A FHURBER @0
B4 5 I PIHIEM BATIERY
88 2D G Kl l—1610-03) SHITUH LINTT
/7 i) Add--1680-00 E LIRTY
30 2,18 XAD-1470-00 FIMAL {INLT
91 2 X e LD
e 1L FIUTER LNTT
3 T2 %) W593-145%0-11 LHMTRA LNLT KM
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PARTS LIST

x New Parts

Farts without Parts No. are not supplled.

Les articles non mentlonnes dans e Parts No. ne sont pas fournls.
Telle chne Parts No, wearden nicht gellefert.

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts nation marks
pMER |t B & B a2 5 B a 2/, % # | %
73 1T.2J| # {14501 CRNMTREL UNTLT WX
74 P a2 #) K93+ 145021 CRMTREL LUMIT M
76 P10 | X954 187000 BIGFLAY UNTT
97 20 1R # | K571 15000 AT UNTT
P h | * ¥AE-1.3003-100 IF UNIT
SWITCH UNIT {X41-1610-00)
210 .11 K 45F 1H4732 CERAMIC G.04VUF  Z
c1e CEOAWIC222M ELECTRE 22000UF 16WY
ot3 CKATF1H4 732 CERAMIL . 047UF Z
tid CEO4WIC222M ELECTRE 2200UF TEWY
[0 B CK4ASFLHAT3Z CERAMIC 0.047IF 2
L7 CEO4WIC330M ELECTRE J3UF 16WY
£19 .20 CEQ4W1C330M ELECTRE 33UF L&WY
L23 CEQ4WIC330M ELECTRE 330UF 16WY
Caed CEO4WLC470M ELECTRB 47UF L&WY
Cab CEQ4W1E330M ELECTRE 33LiF TEWY
C30 CEQAWIC470M ELETRE 47U 1&WY
£31 CEO4W1C330M ELECTRE 33UF 1EWY
C34 CEC4AW1E330M ELECTRE 33UF 1&WY
£3% C91-0119-05 CERAMIC O.0470F K
r3g CEQ4W1Za70M ElLECTRE A ?LF 16WY
3% C2i-0117-05 CERAMILC 0. a1 K
741 C20-2035-05 ELECTRE 100UF 1AWV :
ca3 45K 1HAV3Z CERAMILC 0. 047UF 7
C4% C90-2035-05 ELECTHE 100U lewv i
c4é CRP2MLIHSEZK MYL AR SeO0RF K
r4g -5z -?1-0119-05 CERAMILL 0. 047U K
53 L71-0117-05 CERAMIC 0. 310F K
£95 56 90— 2035-05 ELECTRE 100UF TEWY
57 ¥ 090-2021-05% ELCCTRE 10UF oWy
£s9 CKAGRIHAT? 1K CERAMIL AR K.
Ce0 v A1 CK4SB1H102K CERAMIIC 1000PF K
- £23-0401-15 TERMINAL
- Ea3-0512-05 TERMINAL.
M1 EO0&6-0654-05 6GF DIN CANNECTER(ACCD)
UiNe £11-0413-05 JALCK (FHENES)
CN4 EDs~-OR58-05 BF METAL SBOKET (MID)
CN4 £11-0414-05 JACK (EXT SF)
CN% | E11-0418-05 FHANE Jalk (FSK TNL-BUT AT
CNE& E13-0362-05 FHENE JACK
ML E40-0773-05 PIN CONNECTER (MINT.7F)
(e E40-1073-0% FIN CENNECTRR (MINI. 1L
MiZ3 E40-1273-05 FIN CANNECTAR  (MIMI.12F)
M E40-0573-0% PIN CEBNNECTRR  (MINI.SF)
mMca E40-~0373-05 FIN T (MIMI.3P)
ME? .10 E40-0273-65 I (MINT. 2P}
MCl2 E40~0873-05 FIN (MINT B0
MC13,14 E40-3237-05 FIN CANNECTER  (MINI.2F)
g L £40-3237-05 PIN CEBNNECTER  (MINI.4F)
MC1l6 E08-0373-0% MINI CHNNECTER (3P
M1 EOB-0272--0% MINT CRNNECTER (2F)
MC18 EAl-0473-05 PIN CONMECTAR (MINI 483
MC1% £40-0373-0% FIN CANNECTRR  (MINI.3F)
MC20 201 E40-0473-05 FIN CANNECTER  (MINI4F)
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» New Parts

Parts without Parts No. are not supplled.

Les articles non mentlonnes dans 18 Parts Ne. ne sont pas fournils.
Teile ohne Parts No. werden nlcnt gellefert.

PARTS LIST

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts| nation |marks
*PEER & B | F H R F B B & /A% t | %
mMcz2z2 E4D-0673-05 PIN CANNECTSE  (MINI»6F)
NC24 E40-D373-05 FIN CABNNECTER  (MINI.3F)
mMC2S E40-5067-05 FIN CBNNECTER  (MINI-&F)
ncze E40-3241-03% FIN CANMECTBR  (MINI.12F)
mMCz8 £04-~0154-0% RF CHAXIAL CABLE RECEFTACLE
29 Ean-0z273-0% FIN CBNNECTER  (MINI.2FP)
MC30 Fa0-0473-0% PIN CANMECTEE  (MINL.4F)
MC31 E4D-0373-05 FIN CERNNECTRR  (MINT-3P)
MC32.33 £40-0273-0% PIN CANMNECTER  (MINL.Z2F)
nC34 E40-0473-05 FPIN CENNECTER  (MEINI.4F)
- Fo2-0423-04 HEAT STNK !
CH1 L1%-001 6005 CHEKE CRTIL
L1 L.40-1011-13 SMALL FIXED THDCTER |
L3 -5 40101114 SMALL. FIXED INDUCTEE |
- MO -0641-05 SEREW (X4)
- N1G-2030-46 HEXAGREN NUT (X2
- N17#-1030-44 TERTHED LBCK WASHER (X4}
- N30--3004 46 FAN HEAD MAZHINE SCREWOXT)
vR1 ¥ R19-3423-05 PRTENTIBMETER  (MIC,CAR)
VR2 #| R24-9405-035 PETENTIBMETER (50, NETCH)
VR3 R12-1428-035 TRIMMING PET, (1KIRIT
VR4 R12-3450-0% TRIMMENG PRT,  (Z0K)USLTAGE
VRS R19--3420-0% PETENTIAMETER (AF.RF)
VR& R19~-3418-05 FOTENTIOMETER  (RIT.IF SHIFT)
VRY R12~143%-035 FTRIMMENG PET. (ZK)VCD4
VK1D R12-0405-0% FRIMMING PRT.  (330)
VR11 R12~3402-05 TRIMMENG PRT. (220K)
VR1Z #) R1Z-3435-05 TRIMMING F8T. (47K}
VR13 R12-1418-0% TRIMMING FAT. (1K)
VR14 fie-141%-0% TRIMMING FRT. (1K)
Wl .2 R92-0130-03 JUMPER REST 0 8HM
Wr Rf2-0150-0% JUMPER REST ) BHM
W13 RY2-0150-105 JUMFER REST 0 8HM
W15 R9E-0150-0% JUMPER REST 0 BHM
RL.1 | 5511429053 RELAY
RLZ 551142005 RELAY
51 E01 242505 RBTARY SWITCH  (SELECT)
52 #| 531-4403-0% SLIDE SWITEH
m LIBDE :
Dz ZENER DIRDE 2
D% 12 J180E :
D13 DIRDE g
P15 18 155133 BIBDE 3
Ict ANTHECA [C(VALTAGE REGULATERS +8W) f
102 .3 ANTEDS IV OVEL TAGE REGULATERS +50V) 2
IC4 # 1 LM2F317-5.0 IC(DRAPALIT CEANTRELIRS +5U) 2
ICS NJM23045 [F(AF AMEF X2 3
G ANTBOS I EVBLTAGE REGULATER/ +5V} ]
1cvy NIM23135% {CODUAL CAMPALLATRRY
ica NIMEO045 I (BF AMF X2)
01 DTELLAES DIGITAL TRANSISTHR
oz 25D1406(Y) TRANSTISTRR
a3 .4 28K 30{(GR) FET
40
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PARTS LIST

* New Parts

Parts without Parts No. are not supplied.

Les articles non mentionnes dans |8 Parts No. ne sont pas fournis.
Telle chrneg Parts No. werden nicht geliefert.

Ref. No. Address [New Parts No. Dascription Dasti- |Re-

Parts nation |marks
SsNES |t B | ¥ 5 & &5 = 8 £/ % f# | .

| 05 s6 2EC2458(Y) | TRANSISTER
RF UNIT {X44-1680-00)
1 | Cra%5L1H390 CERAMIC J9FF J :
i CCASSLIHIRYY CERAMIL 120PF J
3 CCASRHIH330J CERAMIC 33FF J
ca CKASE 1M4732 CERAMIL 0. 0470F 7
Ch C71-1008-05 CERAMIL 0. DZ2UF K
cy C91-0117-05 CERAMIC 0.D1UF K
(2] *| £91-1065-05 CERAMIC 0. 00ABUF K
Y .10 I91-0117-05% CERAMIC 00Uk K
ril CKASF1H103Z CERAMTE 0. D16UF 7
r12 91 -0117-05 CERAMILE 0. 01U ¥ 5
£13 £91~0105-05 CERAMIE 0. 0047UF K
rla CRY92MLH123K MYLAR U.0180F K
Ci% .16 COTEMIMLS3K MYLAR 0. 015U K
(g Brd CEO4WLIHOIOM ELECTRA 1. OUF WY
£18 C91-1008-05 CERAMIC 0. 0220F K
17 .20 COPEMIHIS3K MYLAR 0. 015UF Kk
74 CEASRIH1SZK CERAMIE 1S00PF K
22 C91-0125-0% CERAMIL 0, Q027UF K
(R THAERIHLIS2K CERAMIC 1500PF K
(e CEDAWS1HO10M ELECTRA MOt UF Ci
(] 91 ~1008-05 CERAMIL 0. 022F K
L2t CEQ4WE 1HO10M ELECTRE HO 3 UF r1
£ S| mH-1008-0s CERAMIE O, 022UF K
o8 .29 CKASHI M e 2K CERANIC 2200PF K
30 CKASHIHB2 LK CERAMIE B20OPF K.
31 | I91-1084-05 CERAMIC 0. 0O3FUF &
32 C71-0119-05 CERAMIE 0.047UF K
£33 CKASRIHEZ 1K CERAMIL B20RF K.
i34 CEGAWTHO1OM ELECTRE 1. OUF SHEY
LAY 91 -1008-0% CERAMILC 0. 022 K
37 CKASHIH1ISZK CERAMIL 15008F K
I°38 CKASHEIHGALK CERAMIL LBOPE K
£39 | C91-1063-05 CERBMIC 0. Q033UF K
40 KASBIHS61K CERAMIL SE0PE K
cal CKASRIHISHK CERAMIL IS00PF K
Caz CPL-0119-05 CERAMIE 0.047F &
(43 CEO4W1HO10M ELECTRE 1. OUF 0NV
44 £91--1008-05 CERAMIN 0. 022UF K
cas CKASBIMIB2K CERAMIL 1B0O0PF K
46 CrASSLIHI3L CERAMIL FA0PF J
car %] [91-1063-0%5 CERAMIC 0. DO33UF K
48 CC4SEL1IHZ 71T CERAMII 2FOFE J
-49 CKAZBIH1S2K CERAMIL 15000F K
CH0 C91-0119-05 CERAMIL 0. 047U K
51 CEG4WIHGEOM ELECTRE 1. 6LF 50Uy
LS £91-1008-05 CERAMIC 0. OFPUF K
r53 CKASHIH1S2K CERAMIL 1E00PF K
L CCASCHIHIOT CERAMIC 100FF J
55 291 -0125-05 CERAMIL 0. Q02 HIF K
[5¢, CCASSLIRIOLT CERAMIC 1D0FF J
L57 CKASRIML 22K CERAMIE 1200PF K
CSiB 791-0119-0% CERAMIC 0. 047UF K
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» New Parts

Parts without Parts No. ere not supplied.
Les artlcles non mentionnes dans le Parts No. ne sont pas fournls,
Telle ohne Parts No. werden nicht gellefart.

PARTS LIST

Ref. No. Addrass [New Parts Na. Description Desti- |Re-
Parts) nation |marks
$EER 4 B\ g 7 2 & 5 g 8 /0% it |
C59 CEGAW 1T HO L0 ELECTRE 1. OUrF S0OWY
Can £ -1008-0% CERAMILC 0, g22uF K
Cat CKASHIHGE LK CERAMIL ABOPF K
Cee CLASSLIHIS 1T EERAMIL 1S0PF J
Ce3 CKASHIHL 52k CERAMIL 1500FF k.
cé&4a LLaASSL1HIS1T EERAMIL 1a0PF J
CoS CR1-0119-05 EERAMILC 0.047UF K
Cét CEQ4WIHOI0M ELECTRE 1. OUF S0OWY
CavY 231100815 CERAMIL G. 022UF K
CaB CKASBIHAT? LK CERAMIL: 470eE K
ca? #1 CUAGSLIHITLT CERAMII 110PF J
cvn CKASRIHBZ 1K CERAMIL B20RF K
rg | DC455IHIS1S CERAMII 150PF J
ce2 CK4SBIHAT 1K CERAMIT 4708 k.
C?3 C91-0119-09 CERAMIL: 0.047F K
a4 CEDANIHDION ELECTRE 1. OUF S0Wy
C?5 C21--1008-02 CERAMIIL 0. 022UF K
V6 CL455L1H221T CERAMIC 220FF J
C?? CCaSSLAH210S CERAMIC P J
€78 LKASBLHAZE CERAMIL 680FF k.
cee CLa4SsLiH910d CERAMIL: 71PF J
80 CC455L1H331T CERAMILC 330PF J
EBt 91011905 CERAMIL 0. D4°70F K
caz CEQ4WE1THD 1M ELECTRR 1. 0UF S
£83 R 1--1008-05 CERAMIL 0. 022UF K
cg4 L4950 1IHLZ21S CERAMIIL 120FF J
cgS .86 CL4550 1H47T0Jd CERAMIT 47PF J
CHY? 2495 1HOBOD CERAMITC 8. OFF D
[2]=] CC455L1H820T CERAMIL BeRF J
a2 31011905 TERAMIIL 0.0470F K
0 CEQAWIHOL1OM ELECTRE L. QUF SOWY
71 21-1008-05% CERAMTL 0. 022U K
£92 # 1 CEO4AWCIHOLOM ELELTRE HO1UF 1 ;
C923 CR1-1008-05% CERAMIYIL 0. 0220 K
£94 455 1 HEE0.T CERAMILC 68FF J
£9% CK4SBIHIBLE FCERAMTL: 180RF K.
C96 C%1-1008-05 CERAMIL 0. 022UF K
CY? .98 L91--0105-05 CERAMIL 0. D047UF k.
C?9? ,100 C91-1008-0% CERAMIL 0. g2eUF K
L1101 CH31-0119-0% CERAMIC 0. 0d7uUF K
12103 ASSLIH330S CERAMIIL 33PF J
r1o4 CL-0117-05 CERAMII 0. DL k.
105 C91-011%-0% CERAMITC 0. 347UF K
£10&6--108 CR1-0117-0% CERAMIL . O11F e
€109 T91-0769-05 CERAMIT . 1UF M
11D 31100005 CERAMIL 0, OgzlF K
C171 CR1-0117-05 CERAMIT 0. Q1LUF ke
rilz CKASHIHLIOZK CERAMIIL 1000 k.
£113 Co1-0117-0% CERAMILC 0. D1UF K
rti4 £21-0769-05 CERAMIIL (1. O1F il
Clig.1lé C1-0117-0% CERAMIC 0. DIUF K.
C117? 221100805 CERAMII 0. D22UF K
£118 1011708 CERAMIC (3. 1 k.
cii9 C91-0757-05 TERAMI 0 O03UF K
120 CC4535 1 HATOS CERAMIL 47PF J
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» New Parts

PARTS LIST

Parts without Parts No. are not supplied.
Les articles non mentlonnes dans le Parts No. ne sont pas fourn!s.
Telle ohne Parts No. werden nicht geliefert.

13-4405

Raf. No. |Address|New Parts No. Description Desti- |Re-
Parts) nhation marks
PRES & B g 5 R B 8 B A 2/, 8 = 4 Fl|
121 -?1-01 1705 CERAMIL 0. O1LF k.
ciaz CEASEL1IH47?0T CERAMILC 47PF J
£123 C91-0767-0% CERAMILC 0. 01UF M
£124 CL48511H100D CERAMIC 108F D
Cc125 Co1-0117-05 CERAMIC a. 01uE K
Ciz6 CEN4W 1 H100M ELECTRE 10 500V
g P=gre C21-0117-0% CERAMIC 0. 0LJF K
tize CE4550 1HD40C CERAMILC 4. OFF [
Ccia29-132 C?1-0117-05 CERAMIC 3. O1UF k.
£133 L4550 141010 CERAMILC 100PF J
134 C91-0117-05 CERAMIT 0. 01UF K
L1355 455 1H1E21J CERAMIC 120PF J
2136 C91-0117-05 CERAMIC a. 0tUF K
C1iv C91-0769-05 CERAMIT 0D.01uF M
X138-14Z £91-0117-09 CERAMII 0. O1uF k.
£143--145 C21-0769-05 CERAMILC 0. O14F M
Cids C?21-0117-05 CERAMILC 0. GiUF K
147,148 Z?1-1008-05 CERAMILC 0. 022UF K
Ci49.150 C91-0769-05 CERAMIL 0. OiUF M
151 rF1-0117-05 CERAMIC 0. o1uF K
153 271100805 CERAMILC 0. 0220F Kk
C154.155 C?1-0769-0% CERAMIL (0. D1UF M
Ci196 CCASRHIHOZ0C CERAMIC =. OPF C
C1s7 Z971-1C08-05 CERAMIL 0. 022UF K
C158 LCC45511H100D CERAMIC i0PF n
£159 24951 1IHL 20T CERAMIL 12PF J
2160 C71--1008-0% CERAMIL 0. Ozz2UF K
Cl&] £31-0119-05 CERAMIL 0. 04708 ¥
Cléz CEQ4W1HZR2M ELECTRE 2. 2uF SOWY
€163 £91-011%9-05 CERAMIL 0. D4TUF K
ri6a LCK4SHIHIB1K CERAMIL 180FF k.
Ci6S CKASHIH33Z1K CERAMILC 330PF K
Cléad C91-0117-0% CERAMIL 0. O1UF K.
Cl&6.167 C21-03117-05 CERAMIC 0.0IUF K
168 CEQ4W1H100m ELECTRE 10UF SV
C16% C91-01172-05 CERAMIL 0. 047UF K
C170 CEC4W1A470M ELECTRE A7IF 1OWY
Civl :21-0117-05 CERAMIL 0. 010F K
r1vzz LED4WIA47OM ELECTRE 4PUF 10WY
[P e L?1-0769-05 CERAMILC 0. 01UF M
£174 CCASTHIW3P0J CERAMILC I J
175 CCABCH LHOS0r CERAMIL S, OPF iZ
Cl176 CLA4SCHIH330J CERAMIC 33FF J
C177¢ ¥ C91-0727-0% CERAMIT 18FF J
£178 C91-0117-05 CERAMIL 0. 01uF K
C179 Zi04W1A470M ELECTRR 47UF 10UV
c180 91076205 CERAMILC (0. D1UF M
C181 #| CC498HIH470J CERAMIL ATPF J
182 CCASOH LHOS0E CERAMILC 5. 0OPEF I~
183 CL48SCHIN330T CERAMIC 33PF J
184 r£91--0117-05 CERAMIC 0. DLUF K
£185 CEB4W1A470M ELECTRE 470k 100U
C18& CR1-0769-05 CERAMILC (. 01UF M
cia7 CLASRHIHSGOJ CERAMIEC SePF J
186 L4 SCHIHDSO0C CERAMIIT a. OFF [
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» New Parts

Parts without Parts No, are not supplied.
Les artlcles non mantlonnes dans le Parts No. ne sont pas fourns.
Telle chne Parts No. werden nicht gellefert.

PARTS LIST

Ref. No. Address New Parts No. Description Desti- |Re-
Parts nation [marks.

S$EER &t B [§ 5 & 28 B & £/78 8 L+ < | %

c1e%? CCASCHIH3I30J CERAMIL 33PF J

C190, 191 C?1-0117-05 EERAMILC 0. 01UF k.

C192 CEC4W1A470M ELECTRE 47UF LOWY

C173 CY1-0769-05 CERAMIL 0. O1uUF M

Ci94 CC45RH1IH680.S CERAMILC GHPF J

€195 LL4SCHIHOS0C CERAMILC 5. (PF [

C17& CCASCHIH3Z0J CERAMTIZ J3PF J

c137? LCAS0HIHDS0C CERAMILC S. OFF L

c198 Ck45F 141037 CERAMIT 0. 010t  Z

L1979 CLASELIHZ20J CERAMIL 22PF J

£200 C91-0117-05 CERAMILC 0. OLUF K

cCz202 CC455L1H330J CERAMIC 33PF J

€203 C91-0119-05 CERAMIL. 0. 047UF K

c204 E21-0117-0% CERAMILC 3. 01UF K.

c205 C21-0747-05 EERAMIEL 150PF K

(206 CC455L 1H270J CERAMIC 27PF J

czo7? LC4SGLIH331T CERAMIC 330FF J

c208 CE4E50L1H4 70T CERAMILC 47PF J

C209-213 C1-0117-05 CERAMITC o O1UF K

£z214 #i £91-0714-05 CERAMIL 2. TPF K

Ce159:.216 L91-011%-05 CERAMIC 0. DIUF k.

C217 EKASEIH102K CERAMIIL LO00EF k.

cz218 ZKASREIH33 1K CERAMIC 330FF K. :

cz217 CED4WIHO10M ELECTRE 1. OUF S0WV i

C220 £91-0117-08 CERAMIC 3 OIUF K

c2e1 £?1-0117-05 CERAMIC 0. D1UF ¥

L2222, 223 C1-0115%-0% CERAMIIL 0. 347UF K

224 CEQ4WIHO10M ELECTRS 1. OUF HOWY

C225 C91-0117-09 CERAMILC 0. HuF K

cz2e CEC4W1HO10M ELECTRB 1. OUF S0UY

c227 CIC45501H101.T CERAMIL 100FF J

228 CH91-0117-0% CERAMIL 0. 01UF [

ca227 CHIGE1VRATM TANTAL C. 47UF  35WY

Cz230 CRP2M1IH392EK MYLAR 3700PF K

€231 CEDAWIA47OM ELECTRE 47UF 10W

c232 CEO4W1HOR1M ELECTRE 0. 1F SOV

£233 CKA4SBIHATIK CERAMILC 470FF K

L23% CEO4W1HI00M ELECTRE 10UF S50WY

€236 COPLMIH333K MYLAR L O33UF K

237 CEA4WIHI00M ELECTRE L1OUF S0WV

£238 CH15E1AZR2M TANTAL 2. 2UF T WY

Cz237 ZRAZZMIHI02K MYLAR 100FF K

cZ40 CES2M1 H1 23K MYLAR . 0120 K

L2411 IASFLIHZ23Z CERAMIL 0. 022UF 7

C24z2--247 £31-076%-05 CERAMIC 0. O1LF ]

249 L4550 1H470J CERAMIEL 47PF J

250 CLASRHIHOZ0E CERAMILC <. OFF I

C251 L91-0117-08 CERAMIL 0. 0470F K

cese #| CEO4WT1HG10M EIl.LECTRE HOTUF I”1

(53254 C?1-1008-0% CERAMIL 0. 0D220UF K

TC1 CO5-0328-05 TREMMING CAF {50FF )

- E04-D157-05 RF CRAXIAL DARBLE RECEPTACLE (X3

- F23-0512-05 TERMINAL

- E31-1448-05% CBNNECTING WIRE




13-4408

® New Parts

PARTS LIST
Parts without Parts No. are not supplled.

Les articles non mentlonnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicnt gellefart.

Ref. No. Address |New Parts No. Description Desti- |[Re-
Farts i nation [marks

FWMER @ B\ F B & RS E B a E/0 K t | I
J1 E40-1173-05 PIN CHBNNECTER !
Je E40~0473-05 PIN CENNECTBR  (MINI.4P) i
J3 .4 EA40-0273-05 PIN CEMMECTRR  (MINI.2P) \
Jé E40--0573-05 FIN CANNECTER

Je -9 E40-0273-05 PIN CBNMNECTER  (MINI.2P)

J11 E40-0273-05 PIN CENNECTER  (MINI-2F)

J12 E40-0473-05 PIN CONNECTER (MINL.4F)

Ji4 E4D-0373-05% PIN CBNNECTRR  (MIMI.3F)

Ji4 E40-0673-05 PIN [IBNNECTER

J1G » 16 E40--0473--05 FIN CRNNECTER  (MINI.4P)

J32-0795-04 HEX BES5S

- i 22-0110-05 READ CBRE (FBR L7778}
F1 #| L71-0259-05 CRYSTAL FILYER {45, OSMHZ)

Fz #| L71-0260-05 CRYSTAL FILTER (8. H3MHZ)
L1 LA0-1511-13 SMAELL FIXED TNDUCTSR(1S0UH)

LA L4D-3382-14 SMALL FTXED INDUCTRR(D. 33uH)
.4 LAQ-Z282~14 SMALL. FIXED INDULCTBER(O. 220H)

LS -8 LA0-2272-14 SMALL FIXED ITWNDUCTRROI. 2UH)
L2 L40-1011-13 SMALL FIXED INDUCTERC100UH)
L10) 1.46-1021-03 SMALL fFIXED {WDUCTERO1MHZ)

L1 L40-1021-13 SMALL FIXED INDUCTREEIMHZ)
L1z2 13 Laf--2701-14 SMALL FIXED INDUCTER(27LH)

L14 L40-¢2201-14 SHMALL FLIXED INDUCTHR (Z2UH)
L1% .16 L40-4701-14 SMALL FIXED INDUCTBR(47UH)

L1 L40-1001-14 SMALL FIXED IHWDUCTER{10UH)
L1868 L.A-8291-i4 SMALL FIXED INDUCTER(E. 2UH)

L0 L40-B291-14 SMALL FIXED IRDUCTER(B. ZUH)
Lzl LAG-2792-14 SMALL FIXED INDUCTER(Z. 7UH)

e L40-1592- 14 SMALL FIXED TNDUCTRROL. 5UH)
L23 L40-32%1-14 SMALL FIXED THNDUCTEROE. 2UH)
.24 L40-1021-13 SMALL. FIXED INDUCTER(IMHZ)

L5 La0~2T92-14 SMALL FIXED INDUCTER (2, PUH}
L2& 27 L4n-5671--14 SMALL FIXED INDUCTER (5. 61JH)

Letfd L4n0-1872-14 SMALL FIXED INBUCTRR{1. BUH)
L29 l.40-107-14 SMALL FIXED INDUCTER{LUHZ)

L30 L40-18%2-14 SMALL FIXED THNDUCTER(I. BUH)
.31 l.40-10621-13 SMALL. FIXED INBUCTER( LMHZ )

L3z »33 La0-37%91-14 SMALL. FIXED INDUCTER (I, 2UH)
L.34 l.40-6882-14 SMALL FIXED INDUCTER(O. 68LH)

L3S LLa0- 378,14 SMALL. FIXED IMDUCTSRED. 3%UH)
L 36 L.40-6882-14 SMALL FIXED INDUCTER(O. 68LH)
L37? L40-1021-173 SMALL FIXED THDUCTEREIMHL)

L3B .39 LAU0-5691-14 SMALL FIXED INDUCTER{S. &U
Lan L40~-3782-14 SMALL FIXED INDUCTER(O. 37UH)

L4l La0-2282-14 SMALL FIXED INDUCTEROO. 220H)
Laz2 L40-3982-14 SMALL FIXED INDUCTEROO. 39UH)

L43 L40-101-13 SMALL FIXED TNDUCTRRCIMHZ)
L4d .45 LA0--227d-14 SHMALL FEXED INDUCTER( L, 2UH)

L4G L40-4782-14 SMALL FIXED INDUCTER{O. 47LH)
La?¢ +| Lal-2782--14 SMALL FIXED INDUCTER(O. 2721H)

L4tz L a40-4782-14 SMALL. FIXED TNDUCTRR (D, 470H)
149 L40~-1021-13 SMALLL FIXED INDUCTER(IMHZ)
L.50 La0~-1572-14 SMALL FIXED INDUCTRR(L, S0H)

LS) L40-1092- 14 SMALL FIXED INDUCTEROIUHZ)
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» Mew Parts

Farts without Parts No. are not supplied.
Les articles non mentionnas dang |e Parts No. ne sont pas fournls,
Telle ohne Parts No. werden nicht gellefert.,

PARTS LIST

Ref. No. Address |New Parts No. Description Dasti- [Re-
Prts| nation |marks|

PHES & B |F B a8 ¥ a8 2/, % t+ ) %

L52 L40-3732--14 SMALL FIXED INDUCTER(G. 37UH)

L53 La0-eB2-14 SMALT. FIXED INDUCTER OO, 22UH)

LS4 L 40-378:2-14 SMALL FIXED INDUCTRR(O, 37UH)

L5 1.40-1027-13 SMALL FIXED INDUCTRRCIMHZI)

1.96 57 La0-1092-14 SMALL FIXED INDUCTER(IUMZ) |

|

LS8 L40-3982-14 SMALL, FIXED INDUCTERO, 37UH) !

149 #| L34-1163-00 CRTL

L6l L 40-398:2-14 SMALL. FIXED INDLCYER (02, 39UH)

L& 1§ L40~-1021-13 SMALL. FIXED ITNDUCTRROIMHZY

L&2 #| L40-2782-14 SMALL FIXED INBUCTRRO, 277U

L&3 L40-Ba82-14 SMALL FIXED INDUCTRR(D. 82UH)

Led L40-2282-14 SMALL. FIXED INDUCTER(0. Z20UH}

L&D L40-37982-14 SMALL FIXED INDUCTERO0, Z7UHY

[L&& Ldi-1021-13 SMALL FIXED INDUCTSRCIMHZ)

Lé.? L40-10:3-03 SMALL FIXED JRDUCTERCIMHZ)

L8 LAG-2d11-03 SMALL FIXED TNDUCTER

.69 140338214 SMALL FIXED INDUCTER(D. 33UH)

L70 L40-31011-14 SMALL FIXED INDUCTER(100UH)

L7l L40-470i-103 GMALL. FIXED TNDUCTER(47UH)

L?2 ~76 La0-1011-14 SMALL FIXED ITNDUCTER 100U

L7 B4 La0-1011-14 SMALL FIXED INDUCTERC1O0UH)

LEéE L40-1011-14 SMALL FYXED TNDUCTHEROIO0UH)

Lay Lal-2ail-14 SHALL. FIXED INDBUCTER (22U

Lag L40)-68%1-14 SMALL. FIXED THDUCTERG. BLH)

L.B% LA-2292- 14 SMALL FIXED IWNDLICTRR(I. 2UH)

L20 #1 L34-1162-05 CHIL

L1 L40-1011-14 SMALL FIXED INDUCTERC1I00UH)

L9z | L40-68%1-14 SMALL FIXED INDUGTBR (6. BUH) !

193 -9¢& L40-4701-14 SMALY £ IXED ITNDUCTER(47UH) i

L37? Lafd--1011-14 GMALL FIXED INDUCTERO1000UH)

L7978 L4f3-1511-14 SMALL FIXED INDUCTHERE1SOUH)

L7 -84 l.af--1011-14 SMALL FTXED THDUCTRR 1 GOUH

L3100 140478214 SMALL FIXED INDUCTEROO, 47UHD

L1061 lL4d--10t1-14 SEALL FIXED TRDUCTER L0

L10z La0-3382-14 SMALL FIXED INDUCTRR 0. 330H)

1103 SMALL FIXED INDUCTERO, 220H)

L104-10% SHMALL FYXED INDUCTRR (0. 330H)

L10é& SMALL. FIXED INDUCTSRELSOLH)

L1a7? lafl-1021-13 SMALL FIXED INDUECTRR LM )

L108 Lal-101:~14 SMALL FIXED INDUCTEROIODLM

L1072 LaG-10111-13 SMAL L. FIXED INDUCTRRC100UH)

Liln-111 L40-1011-14 SMOLEL FYXED TNDUCTEREIOMIM)

Litg-115 L4d-4701-13 SMALL FEXED TNDUCTBRATUH)

T1 *| L3A-dR66-05 CETL (45, OEMHT

T2 | L17-0361-05 FALIN TRANSFERMER (FX MTX)

13 CHIL 145, DHMHZ )

T4 2 N CHIL (43, QUMHZ)

1% . 1450 CREL €45, DHMHZ)

T6 #| 34228305 CRIL (4%, O5MHE )

LI 34226705 CRIL (45, NEMHD

T8 L.30- 0506005 IFT (8, B3MHZ)

™ -3 15905 CHeIL (1. B83MHZ)

110 .11 134094205 CHTL 8. 823M2)

T12 (134228405 CRIL (8, 83MHL)

T3 #| L34-2285%-05 CRIL (8. B3MHZ)
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* New Farts

PARTS LIST
Farts without Parts No. are not supplled.

Les articles non mentlonnes dans 18 Parts No. ne sont pas fournis,
Telle ohne Parts Ne. werden nicht gellefert.

Ref. No. |[Address |New Parts No. Description Desti- |Re-
Parts nation marks
$RES & W) g H & % 5 ¥ & /0 B - ¢ = | 1
Ti14 | .34-2286-05 CRIL (36, 22MHZ)
115 ¥| IL34-2287-05 CRIL (36. 22MHZ)
T1é ¥ L34-2288-05 CRIL (45, O5MHZ)
T17 ¥| 1L34-22879-05 CRIL (45. OSMHZ)
118 ,19 L17-0324-05 BALUN TRANSFERMER(TX MIX:DRIVE
T20 #| L19-0362-05 BALUN TRANSFERMER(TX DRIVE)
Terl w22 ¥ L34-2290-05 CRIL (VCH » HH. H)
T23 *| L34-2277-05 CRIL (VCe L
T4 ¥ L34-2278-05 CHIL (VC8 LL)
T25 l-17-0344-05 BALUN TRANSFERMER(PLL)
126 1.34-0535-05 CRIL (8. B3MHZ)
Ta? .34 -0536-05 CHIL (8. B3MHZ)
- N10-2026-46 HEX NUT
[B1 r90-0188-05 MULT I--CRMF 0. Q1UF x4
R1B4 *| R90-0454-05 MUL.TI-CEmMF
VR #| R12-0435-05 TRIMMING F8T. (157 MIX BALANCE)
URZ R12-1431-0S TEIMMING PET, (ZND MIX BALANLCE)
VR'3 R12-4413-05 TRIMMING PRT. (FM DEV)
VR4 R12-1431-05 TRIMMING PET. (SQURISUS)
VRS R12-4414-05 TRIMMING PRT. (TX AMF)
URE R12-3447-05 TRIMMING PRT. (FM DEY)
WS R72-0150-05 JUMFER REST 0O 8HM
Wa3 R92--0150-05 JUMPER REST (0 GHM
W27 R22-0150-05 JUMPER REST O SHM
W3e R?2-0150-05 JUMPER REST O BHM
W1ian R7<-1061-05 JUMPER REST (O8HM
RL.1 501-1404-0% RELAY (Gek s 12V)
D1 151555 DIADE
Dz' .3 | US1090 DIRDE
D4 152588 DIRDE
DS HAZBZ DIRDE
D6 1525849 DIRDE
v BAzZ82 DTRDE
bg 1521588 DIRDE
D7 BAZB2 DIRDE
D10 152588 DI8DE
D11 BR28: DTEDE
01 152588 DIRDE
D13 BRz82 DIBDE
D14 152588 DIRDE
D15 BA282 DINDE
Di& Ha588 DIBDE
D17 BALB2 DISDE
nig 152588 DIRDE
D12 HAZH DIBDE
D20 152588 DIRDE
D21 HAZLBS DIBDE
152588 DIADE
BAZB DINDE
o 1 B DIADE
¥ | MABLH DIRDE
BA2H DIRDE
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» New Parts

Parts without Parts No. are not supplied,

PARTS LIST

Les articles non mentionnes dans e Parts No. ne sont pas fournis.
Telie ohne Parts No. werden nicht geliefert.

Ref. No. Address |New Parts No. Description Desti-
Parts nation

$HES @ B § ® & % 8 a8 £/ % & 1)

D30 -33 1Saa8T DIRDE

D34 -37 k| MABLDE DINDE

D38 * | MARGH DIBDE

D39 155133 DIBDE

D40 BAZB2 DIBDE

Dal | MARBLE DIADE

D42 .43 ¥ | MABEH DIBDE

a4 ITT310TE VRLTAGE VALTAVLE CAP.

D45 * | MABEs DIBDE

D46 ITT310TE VALTAGE VAL IAVLE AP,

D47 #| MAGSEH DIBDE

D48 ITT310TE UBLTAGE VALIAVLE CAF.

pa9 | MABSH DIBDE

DS0 ITT310TE VBLTAGE VAL TAVLE 1LAF.

D51 £ MABSEa DIRDE

D52 .53 IN6&() DIBDE

o4 MV13 VARISTER

D56 -58 155133 DIBDE

D59 ¥ UZ3, OB ZENER DIBDE

D&7 DAN40L DIBDE

D&B ¥ U51090 DIBDE

D&? # | DEP--301N SERGE ABRSHRBER

D60 66 1ahl33 DIRDE

EH) 2502459 (BL) TRANSTSTHR

n2 SSAS62(Y) TRANSISTER

03 .4 el 1 H2o=0 FET

05 JEkT401.) FET

N 251200 FET

g .9 25.266810Y) TRANSISTER

010 »11 35K 12200) FET

012 2BL26680Y) TRANSISTBR

013 »14 ABK122(L) FET

015 2502570A TRANSISTER

D1é 2502538 TRANSISTHR

P17y -20 DTC143TS DIGITAL TRANSISTHR

021 -25 25 26681Y) TRANSISTAER

026 2L01959(0Y) TRANSTSTER

2y 2502053 TRANSISTHR

028 eok 192A (GR) FET

029 -31 2EC2668(Y) TRANSISTAR

N3z .33 2ul2603(E) TRANSISTRER

134 DTC 12485 DIGITAl. TRANSISTHR

B35 2502603 0E) TRAMSISTER

36 ASC2459 (8L TRANSISTRR

a3y 29C2603(E) TRANSISTAR

V38 UPC 45580 IC(BF AMF X2)

n37 25 2A03E) TRANSISTHR

240 MraLS140F IC(DECIMAL DECADER/DRIVER HLD)

340 SNT4LL5145N IC(DUAL MANE MALTI)

04 1] Mo4t6 1 ICCVCH LED DRIVER)

R45 2EANHG2 (Y ) TRANSISTHER

046 DTCI24ES DIGITAL TRANSISTHR

FINAL UNIT (X45-1470-00)

LEASHTHRG 1K

CERAMIL S6e0FRE
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¥ New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les articies non mentionnes dans 12 Parts No. ne sont pas fourn!s.
Telle ohne Parts No. werden nicht gellefert.

Ref. No. Address jNew Parts No. Description Desti- Re-
Parts nation |[marks
sHES & B § g 2 58 ! B 8 /18 &€ | |
2 5 A CERAMIC 0.0i16UF  Z
3 1SFIH2232 CERAMIL 0. 22uF 7
C4 j qBIHlDdF CERAMIL 1000PF k.
cH o -7 . 37 CERAMIL 0. 047UF %
(= GF LHEPI7 CERAMIL 0. 0220F Z
L1l CM23DZHEBTT MIECA AHBUFF J
12 .13 L1 -1004-05 CERAMIIL (). 00&8UF J
£14 CHM?P3F2H122d CHIF 12 00PF J
15 CIA55LEHI5ET CERAMIIL 1O0PF J
oy CEASF 144732 CERAMIC 0. D47UF 7
18 CEQ4W 101 00M FL[IIR@ HHIF 16HWY i
19 CKABFIH2e37 0. 0220F 7 !
20 CEG4WI1E47OM - 47U 25WY '
et CKADF THe 32 VEHQN]L . 022uF 7
[ CRASHIMI0Z2K CERAMIL 1I00PF K.
CR4%F1HAT3Z |ERQNII 0. 04a7™gF  Z
! CEGAW1C 100 : 10UF 16WY

CEO4WIEIOMN J00UF =5y

CEASHF1IHAR3Z 1tRﬂHIr 0.047UF 2 :
Ck4SF1HIN3Z ZERAMTL O.o010uF 7 i
I
(N | CE4ASF 1HAT37 CERAMIL 0. 0474F 2
£3z KA THE237 CERAMIIL 0, og2uF 7
C33 i CED4WIE470M ELECTRE 47LF 20WY
130 | E04-0152-05 RF CRAXTAL CABLE RECEFRTACLE
13 =H : EO8-0671-05 RECTANGLL. AR RETERT “(6H
- ; 040157 -0% RE CRaX Il CABLE RECEPTACLE
ML 3. [ EAn-02 730 FIN CRNNECTRR
136 = Fr#--0410-04 A
- | FOL-093¢-0% HEAT SENK
- Fa0-0078-0% ENSULATING BEARD
F2e-00t4-0% ITNSLILATHE
I <M G- 1549-04 FLAT SFRIHG
14% =M JA1-4153-14 FAN MEUNT ING HARKDWARE

TREIDAL CHRRE (FRR Lé.7. 110
TREIDAL FRRE (FER T1)
TERIDAL THRE (FBR L13)

L1 Idﬂ 151113 SMRLL FLAED INDUCTOR
L -3 LA3-0651- D5 CHBKE CRIL

L4 -5 L33=0232-05 EOCHIL C1LH)
L 77 133061715 fiE CRIEL.

8 -t0 33065115 CHEKE 811

.11 |33 -0A17-05 CHEKE CRIL

Liz2 Lan-1011-143 SHMALL FYXED THDUCTER
L13 | LA9-0424-115 AT

T1 L 19-07340-0%5 BALLIM TRANGERRMER

e P 190330115 TNELT TRANDFSRMER

13 L12-00342-005 DRTVE TRANGERIRMER

T4 | L19-(1363-05 {FINAL TRANSFERMER
153 1M M14-07 15005 NLIT

151 1IN M1 4-(1a09-005 (RIER]

[P 1M 151041046 FLAT WASHER

A &Ma 1IN M- 3006 -6 BINDING HEAD TAFYITE SUREW
AR 18 NF-2%6G 05 SUREW (GND)
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* New Parts

Parts without Parts No. are not supplled.
Les artlcies non mentionnes dans [@ Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliafert,

PARTS LIST

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation marks
SMES |t || K B A S s hBE/718 & .,
cr: =M NO9-0658-04 SIZREW
w 28 NO9-0372-04 SUREW (FULLEY)
W 13 ND9-0682-04 SEREW
Y IN.2 N30~ 300846 PAN HEAD MACHINE SCREW
z 28 NAO-4005-46 PAN HEAD MACHINE SOREW
K3 RCOSGEF 2H3RGJ R 3.9 Jo1/2M
R9 LD REOSGE2M181 RC 180 Jt/2u
R11 14 R514AR3ASRGS FL-FRBOF RS 5. 46 JoO1W
R1S .16 REOSGFZH150 RE 15 J 1/2W
RI7 -18B RS14AB3ASRET FL-PREBF RS 5.6 JiW
R33 RIZOSGF2HL1110J RC 10 J1A7uW
URL .2 R12-1406~0% TRIMMING FET. (BACE EURRENT)
we R -0150-05 JUMPER REST O &HM
155 2N T42-0302-0% D MRTBR ASH
D1 My--5T VARISTER
D2 .3 *| 5U037S VARISTRR
D4 1655133 NIADE
D4 151555 DINDE
01 2R02075 TRANSISTRR
Q2 .3 2502509 TRANSTSTRER
g4 .5 | PSCIHTY TRANS 1 STER
06 .7 25D1406(Y) TRANSISTER
B8 2SCIB150Y) TRANSISTAR
09 ANGSE1 1CCRE AMPE X2)
TH1 SHTI000 THERM IS TRIR
TH1 w| S5T41. THERMISTRR
PLL UNIT {X50-2050-00}
(55 I CRI2MLHZ 23K MYLAR 0. 0°ZU0F K
cz2 CoL-0117-05 CERAMIL 0. 0lF K
£3 71 -0119-05 CERAMIT 0. 047UF K
C4 CPAMIH2 23K MYLAR 0. 0220F K
(s SR1HI8M CERAMIT 1BDORE K
Cé C91-0119~05 CERAMIL 0. 0478 K
(7 CEN4W A4 70M ELECTRS 47UF 10Uy
c8 TC4SRHIHLB0J CERAMILC 18FF J
Y CASCH14H1 00D CERAMIC. 10PF [
c10 E4SCHIH2 203 CERAMIC 22FF J
C1i CoASIHIHIS0T CERAMIL 33PF J
riz “91-0117-05 FERAMII nOwrF kK
C13 EQ4W 1 A4 70N ELECTR@ A7UF 10
c14a ASCHIHDSON LERAMIL 5. DFF r
€15 71 -0769-05 CERAMIEC 0. 01F ™
Ci& SCASE5L T HOS0 CERAMIL 5. OFF o
c17 CCA55L 1H106D CERAMIE 10RF ]
18 7101 17-0% CERAMIL 0. 01UF K
C1? C71-0119%-05 CERAMIL 0, D477 K
20 L91-0769-05 CERAMILC 0 OIuF M
(e | CEOAWLEZ20M ELECTRE aRUF 16wy
cee .23 £ -1 00808 LERAMIL 0. 0E2UF K
co4 T31-0767-05 CERAMIT 0.0
£2s5 C91-1608-05 CERAMIC 0. 0228 &
26 CKASRIN391K CERAMI 390FF k
c2? CKASBLHB2 LK CERAMII 820PF
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» New Parts

PARTS LIST
Farts without Parts Ne. 2re not supplied.

Les articles non mentlonnes dans le Parts No. ne sont pes fourn!s.
Telle ohne Parts No. werden nlcnt, geliefert.,

Ref. No. |Address|New Parts No. Description Desti- Re-
Parts) nation Imarks

eWES &£ B 5 B a %8 BE R 2/7AR # e

cz8 CKA4SBIHIZ1K CERAMIL 370FF K i

27 CH1-0769-0% CERAMIC Q.o ™

1230 £91-0119-05 CERAMIC 0. N47UF K

31 .32 r21--0117-05 CERAMILC 0. 0iuF K

£33 IZZASSL1IH320J CERAMIL 39 J :

C3a CLAGELIHB20S CERAMIC B J :

C35 CLASEL1H3720J CERAMII 3F J

C3& £91-01317-05 CERAMIT 0.01UF K

C37 C%1--1008-05 CERAMLI 0. g22UF K

L33 .39 C?1-0117--05 CERAMILC 0.01UF K :

40 »41 CEZMLHZ2 3K MYLAR 0. 0zzUF K i

L4z Cc91-0119-05 CERAMIC 0. Da7UF K

a3 CKASRIH182K CERAMIC 1800PFF K

£44 C1-0119-05 CERAMINL 0.047UF K

4% CEC4AW1A4TOM ELECTRS 470K 1OWY

a6 CCASUTIH220T CERAMTE 2EPF I

£a7 CCASIHIHIOODD CERAMIL LOFF D

248 CCASCHINLZ0J CERAMIL 12PF J

£as CLASCHIHZ20J CERAMIC 22RF J

50 CCAB5 1 H0S00 CERAMIL: 5. OPF C

(5] [21-0117-05 CERAMIL 0. 0IUF K

oz CEQ4W1A4TOM ELECTRE 47UF 1OWY

LH3 C1-0769-05 CERAMIC 0.010F ™

[ CL4551 1 HOS0F: CERAMIIZ 5. OPF r

L5 CL4%S5L1IHLI00D CERAMIL 10FPF D

L£S6 291-0117--05 CERAMIC . 01UF K

Loy £91-0117-05 CERAMIC 3. 01F K

ChB C1-0119-05 CERAMILC (. D47UF K

C59 C71--1008-05 CERAMIL 0. OzztF K

L& C2i-08117-05 CERAMIL 0. 01Uk K

61 CEASSLIRE20S CERANMIC 120F J

{62 CCASSE 1H181) CERAMIL 180FF J

63 ASSLIHB20T CERAMIE 8zPF J

coeq 21--0117-05 CERAMI L 0.0IUF K

C&S a7 ' 1271~-1008~-05 CERAMIE 0. g22UF X

CéB CR1-0117%-05 CERAMILC 0.01UF K

6% [%1--1008~-05 CERAMIL 0. 0220F K

Ceo W71 C91-0769-0% CERAMIL 0. 01UF M

{72 75 C91-0117-0% CERAMIL 0.01UF K

C?e =91 -0767-05 CERAMIL 0.010F ™

ced .78 L -0117-05 CERAMIL 0. 01UF &

CT? .80 U91-0769-05% CERAMIY (L. O1UF ™

(81 21-0119-05 CERAMIL 0. 0478 K

rg2 C91-0117-05 {ERAMIC G.O010F K

£a3 CLP2MIH2E 3K MYLAR 0. 0220F K

84 ZA7F2MIH333K MYLAR 0. 033UF K

CBS CKASBIHIAZK CERAMIT 1B00FF K

86 291-0119-05 CERAMIT 00470 K

cgy CEDAWLR470M ELECTRA 4 10Ky

Ceg AT IH330d CERAMIL 33PF J

a7 CLASCHIHID0D CERAMIT 10FF D

290 .91 CCASCHIHZ20 CERANIC 220 J

9g CLASCHIHORSE CERAMIE 0. SPF T

93 C21-0117-05 CERAMILC 0.01IUF K

94 CEDAW1A470M ELECTRE 47UF 10Ky
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» New Parts

PARTS LIST
Parts without Parts No, ara not supplied.

Les artlcles non mentlonnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

Ref. No. Address |New Parts No. Pascription Desti- [Re-
Parts| nation |marks|
sMERE & B (K H & B 5 K& /28 #: M| nE
C95 CF1-0117-03 CERAM (I 0. G1ilF K
£E26 .97 CC455L1HI00D CERAMIIL 10FF I
C98 r21-0117-05 CERAMILC £, DL K
2 L9 -~0ee-05 CERAMIC 0. 01UF M -
Ci00 CH1-01 1903 CERAMIC 01 (M7UF K 3
101,102 C1-0117-05 CERAMILC 0. 01uF K &
cias 24550 1HABOJ CERAMIL GEPE J 4
C106 LR -0769-05 CERAMIL o DIUF it 3
cina CCASCH1H100D CERAMIL 1IFF 4] 3
c109 L1 -07P6--05 CERAMIC 0. O1UF M E
C110 CLaslIIH180J CERAMIL 1BPF J 3
Cill CC45EHIHSADT CERAMIL SaPF J
c112 CCANCHLHORS CERAMYL: 0. 5FF [
C113 CEN4W1IC220M ELEZTRA 22U LEWY
cl14 L4550 1 HOR00 CERAMEL 5 OFF C
C115 L4551 131000 UERAMIL 1O )]
(116 091076905 CERAMIL 0. QLUF M
Cii?-121 C21-03117-05% CERAMIT . 010UF K.
c122 CC455L1H1I01d CERAMEL; 100FF J
C123-128 CH1-0117-0% CERAMILC (1. J1UF K
ci29 CC4%SLIH100D CERAMIL LOFF n
C130 C91-0117-0% CERAMILC . 01UF K
131 U91--1008-05 CERAMIC 0. 322UF K
132 LRASBIHIONE CERAMIL 100OFF f.
C133.134 CH-0119-09 CERAMIC . 047UF K 3
C135 CKASHIHIOZE UERAMIL 1000PF k. [
£136.137 L1 -0769-0% CERAMIL 0. 01 M :
[138-141 10117705 CERAMILC 0. 01UF 4 ¥
142 C91-0769-050 CERAMIIE 0. o1 M %
£143 L -0117%-05 CERAMILC 0. O1UF k ¢
Ci44 Ck4581H10k CERAMIL LO00FF k. ?
C146-148 CCASSLIHIOLY CERAMIC 100PF J :
C147% 91 -769--05 CERAMILC . 010UF M !
E150 CCASRFLHO?OD CERAMIEL T OPF ¥l
£151 CLASRHIHIGOD CERAMIIL 10FF D
£152 CLASRHIROSO CERAMIC 9. OFPF i
£153 CIASRHIHLO0D CERAMI 10FF I}
£i%4,155 CL4SRHIHOBOD CERAMTILC B. OFF (Bl
2156 CCASEL 1 H6B0T CERAMIL &8PF J
c157e CH1-076%-00 CERAMIT 0. DIUF |
£158 R -0119-0% CERAMED 0. 047UF K
159,160 9 -0117-058 CERAMEL: 0. 010F Y
Clal~-t63 C91-011%-0% CERAMIL 0. 04 7UF K
C165 CHI5E 1 VRIAM TANTAL 0. 33UF A8
166 £71-011%9-05 CERAMIC 0. D4a?UF K
167 CEQ4WIAL0M FLECTRAE 111GUF 10WY
Ci&B CRASRIHINZK CERAMEL 1000PF K
Cl69 C21-011%-05% CERAMII 0. 047UF K
Ci70o CE4TUHIHORSC CERAMIL 0. SPF [
£171 91011705 CERAMII (1. e k.
c1vz2 L 076905 CERAMILC 0. O1UF M
C173 CF1-01 1905 CERAMIIL 0. 347UF K
175 CR1-011%-05 CERAMYL 0. 047?UF K
C176 E21-0117-05 CERAMIL 0. o1u¢ k.
c1v¢ CR92MIH333K MYLAR 0. 0330F K

52




% MNew Parts

PARTS LIST

Parts without Parts No. are not suppliad.
Les articies non mantionnes dans e Parts No. ne sont pas fournis.
Telle chne Parts No. werden nicht gellefert,

15-4408

Ref. No. Address (New Parts No. Description Desti- Re-
Perts nation (marks

eRES ([t (g £ & % 9 B A &/ R |

178 L515E1VORIM TANTAL 0. 1UF 35UV

C17vs CKASBIH182K. CERAMIL 1BDOFF K

2180 ZEG4W1H100M ELECTRE 10UF SO

£181 021011705 CERAMIC 0. 01UF K

12 E13E1VR4TH TANTAL 0. 47UF  35W

183 CLA45RHIHOTOD CERRMIT: 7. ORF D

2184 £21-0119-035 CERAMIL 0. 0470F K

L1BS CEDAW1A470M ELECTRE 47UF 10WY

184 L?1-0117-05 CERAMIL 0. 01 K

t1a7 CCASRHIHOSDD CERAMIL & UFF D

c188 ZZ45CHIHi00D CERAMIIL 1ORF D

o189 LLASCHIHZZ20J CERAMILC SEFF J

150 LoASCHIHZ20J CERAMIC e J

171 CEOAW 1 A4 POM ELECTRE 47U 10l

£192 21011705 CERAMIE 0.01uF K

£193 CCASCHIHGI0C CERAMILC 1. OFF L

2194 271-0769-05 CERAMIIC 0.01UF M

C195 L2455l 1H0S00 CERAMIL 5. OPF L

2196 L4550 IHI0 T CERAMIL 100FF J

197 C?1--0117-05 CERAMIL 0. MU K

£198 CK45B1IHIB2K CERAMIC 1800FF K

£1399 # | CC4S5CH1R070D CERAMIC 9. OFF b

C200, 201 CLAGSL LHS60T CERAMIL SeaPF J

C202,203 CL-0117-05 CERAMIC 0.81UF K

204 CrASSLIHEZ1T CERAMIEL 220RF J

C20% IZ24SCHIH100D CERAMIL 10PF D

C206 C1-0119-05 CERAMIC O, 0dvIE kK

T Z05-0035-05 TRIMMING AP CEOPF)

- E40-0273-05 FIN CANMNECTRR  (MINY.2P)

- E40-0274-05 FIN CENMECTSR  (MINI.2F)

- E40-0473-05 PIN CENNECTER  (MIMI.4F)

- E40-0573-05 PIN CBNNECTER  (MIMILGF)

£40--0973-05 FIN CESNNECTSR  (MINI.928)

L1 . ¥ La0-1011-13 SMALL FIXED INDUCTER

.3 L40-2211~14 SMALL FIXED INDUCTER

14 -6 | L40-1011-14 SMALL FIXED TNDUCTSR

L? .8 #| L40-3311-14 SMALL FIXED INDUCTAR

L9 # L40-1011-14 SMALL FIXED INDUCTER

L10 .11 L.af-3301-14 SMALL FIXED INDULCTER

Liz .13 #) L40-1011-173 SMALL FIXED ITHDUCTER

L14 L4f-2211-14 SMALL FIXED INDUCTRR

L13 - 16 | LAG-1011-14 SMALL FIXED INDUCTER

L3y #| L4D-1H1-13 SMALL FIXED INDUCTRE

.18 1% 1.40-6801-14 S5MALL FIXED INDULCTBR

LD 2 #| £40-1011-13 SMALL FIXED IMDUCTRR

Laz La0-2211-14 SMALL FIXED INDUCTAER

L23 .24 *#] L40-10131-14 SMALL FIXED YNDULCTHER

L25 .26 Lal-2201-14 SMALL FIXED INDULTER

L7 ® L40-1011-14 SMALL FIXED INDUCTAR

Lz8 ¥ L40-1011-13 SMALL FIXED [NIHCTER

L% # L40-1001-14 SMALL FIXED TMDULCTER

L30 --32 L40-4701-14 SMALL FIXED INDULCTHR

L33 .34 #] 1.40-1011-14 SMALL FIXED [NDUCTER

L3S 36 # LAD-1011-13 SHALL. FIXED INDUCTER
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¥ Mew Partsg

Farts without Parts No. ara not supplied.
Les articies non mentionnes dans le Parts No. ne sont pas fournls,
Telle ohne Parts No. werden nicht gallefert,

PARTS LIST

Ref. No. Address [New Parts No. Dascription Desti- Ll?e-
Parts; nation imarks|
FUER & W |§ g 8 B = £ L K/ % )}
L37 .38 l.40-2211-14 SMALL FIXED THDUCTHER
L39 | L40-~1011-13 SMALL FIXED INDUCTER
La0 ¥ L40-2201-13 SMALL FIXED TNDUCTER
143 *| L4D-1DD1-14 SMALL FIXED INBUCTRR
L4z | 1.40-1011-13 SHMALL. FTIXED TNDUHCTER
143 LL40-2211-14 SHALL FIXED TNDUCTRR
L44 *#| L40-i001-14 SMALL FIXED INDUCTHR
L46 | L40-1011-13 SMALL FIXED INDUCTEER
L47¢ * | LA40-1011-14 SMALL FIXED INDUCTER
T .2 | L32-0b666-159 BSCILLATING CRYL (VER . 25MHE)
T3 | 34226905 CRIL { & MHZ « BPF)
T4 % 1.34-22¢0-05 IRl (&L GMHZ L BFF)
5 * Lﬂdm??&? 5 CHLE (&, GMHZ , BEF )
Tt | L34~ (a(] TRt (EMHT  BFF Y
Ky | L34-2272- LR (E&IMHZ S B )
T8 * Lid-¢ NI (HEMHE L BPF )
19 L3 —[H37-0%5 ASCTLEATING CRTL (VR SEMHZ)
TiQ *| L34~ (r?J D‘ LRI { 30MHZ, BIRF)
Ti1 * : UBIL {30MHS . BRF )
T2 * LR (30MHZ - BPF)
3 * EERIL. (AMHZ BRPE)
T4 * CHIL (391 BFPF )
T1S £ CETL (39MHZ W BRPF)
neé b AL CAGMHT - LEF )
Ti? -18 {34 Hﬂﬁﬁ 05 CRI (ADMHZ S LLFF)
119 LL34-0851-05 CRYL (40MHZ . LFF Y
reo L3206V~ 15 BSUILLATING CRIL (VIR 36042
T4S l.3d-t124-05 CRITIL
X3 £ LPP-1R99-05 CRYSTAL REGHENATRR
81 # | RPU-0526-09 MU TE-BMP CLO0FF X3
VI L2 R12-4413-0% TERYMMING F&T (VEOETLL )
(o] RF2-0150-0%9 JUMPER RE 0 B
Wig Ro92-0150- 0% JUHEE R [0 8/HM
Wz0 FGA-0150--05 JUMPER (3 RHM
Wl Re2-1061-05% JUMIPER 16
W35 Re-0150-0% JUMPER [1 [BHM
WA .4 [ -1 5005 JUMPER {1 fak4
Wa? -5 K201 5005 JURMPER RETT 1) RHM
n .2 155133 DIRDE-
D3 DIRGE
41 B DIRDE
Dt Uake T CAE
T .8 13 [ RDE
p? LTT310TE UART Ok
nio S5133 DIADE
N1l MULs Uak SR
ma 159133 13 LRDE
D13 I"!U 2033 VAR TSTRE
D14 #1 1EVIES 17) B
1 MMe 147 [+
(108} Mi&1 470 1€ (FRED SYRTHESYZER FLLDY
ICz MEHAANTL OZURRE SUALER)
I3 SNTPALS200H KN
14 FNAH147¢ 11
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13-4405

PARTS LIST

» New Farts

Parts without Parts No. are not supplied.

Les artlcles non mentionnes dans s Parts No. ne sont pas fournis.
Telle ohne Parts No, wearden nicht gellefart,

Ref. No. Addregs |New Parts Ne. Description Desti- be.

Farts nation marks
sREE 4 R K # 2 B B a2 a2/ A8 L < |
14 MME14 70 [ZOFRER SYNTHESYZER PLL)
] ¥ | MS44601. LI(PRE SEALER}
16 GNTALS70N VI
e .8 BN14671 3P IC(DUBLE DALANCED MIXERS)
I3 MM& 147 I
Liz10 ¥ ME44601. ICEFRE SCALER)
11,12 SM1&%1 3F POTLODUBLE DALANCED MIXERS)
13 aN7T45112N I
1ia SH16713P TCONUBLE DALANCED MIXERD)
-5 SN745 10N [
1016 SNTASL 1AM 1N
ICI? 1 MBH?00G ICEFRED SYNTHESIZER PLIL) '
1018 MG 147 I
ol .2 ; - ‘3113(8) TRANSTSTER
3 -5 > TRAMNSTESTER
6 .7
N2
(AL :
Mo .11 TRANS IS TRR
Gtz 15 TRANS TS TER
Hl& 17 TRANDISTHR
e 20 TRANSISTAR
el TRANSTSTER
Lze 24 TRANSTSTER
% 'P£¢458(Yl VARILAR
W6 - 30 252668 TRANDTETER
m31 35 2502459 (BL) TRANGISTAR
B3 2EE1FEATGR ) 2T FET
237 2o0266507) TRANGSISTER

FILTER UNIT (X51-1340-00)

£l a2 I SCASTHIHLOLT CERAMIC 100PF )
3 -6 SR AGRIHZ2 2K CERAMI s200PF K
e .8 CKALF 1HATIZ CERAMIIL 0. 04vIF 2
L9 .10 ' CKASE1H222K. LERAMTLC 2200PF I
Cti LRAGFIHAT 32 CERAMIL 0. 0470F 7
C1z CK4SF1IH103Z FERQM[I G.0gur 2
13 CEDMIHOIGM : ' 1. LUF SV
~la CED4W 1 HRATH 0. 470F  S0WY
C1% CEQ4WIHI00M ¥ TOUF S0WY
1lé R ASF THD3Z FFRQNII 0L HMourF 7
€18 C21-03 1705 ERAMIL 0. 01UF K
20 111 U9 -05 ERAMILC . 047UF K
{21 011705 CERAMIE o.OFE K
Cz3 Ck4ASFIHINGS CERAMILL ohOtnuE 7
cza [N i o O P CERAMIC 0. 02208 7
125 “k45F THIN3Z EERAMIL o.etour 7
(o=l DK ALF1HAVIZ FERAMILC 0. 047UF 2
a7 Ck4%F IH1037 CERAMLE 0. oi0uF 7
2B CEDAWTHRA?M . 0. 472F S0WY
2" C?1-0117-05% CERAMIL (3. 01UF K
30 CEO4WIHTER3M ELECTRA 4 3UF SV
31 E91-0117-0% CERAMIL 0. D1LF K
£33z —-44 CKASF1HAV3Y CERAMIC 0. 0d47uF 7
45 CEDAWIH100M FLETTRE 10UF S0
raé CRALF THIN3Z CERAMIL 0. 010A0F 2

L&)




13-4405

¥ New Parts

Parts without Parts No, are not supplled.
Les articles non mentionnes dans |a Parts No, ne sont pas fournls.
Telle cnne Parts No. wardan nicht gellefert.

PARTS LIST

Ref. No. |Address |New Parts No. Description Dasti- [Re-
Farts, nation [marks
PEER & W K g 2 B8 B & 5/0 8 & &
C4? CkASF 12237 CERAMILC 0. 0220F £
[y | EMR3DZH1S2T MICA 15 UUFF J
£52 CM?3D2H4A71S MICa 470FF J
53 CHZ3D2H3 Ded MICA 1500PF J
CS4 ZMPIDZH221 3 MICA EEs Y J
Cu5 CM23D2HEC1S MICA BEOFF J
56 *| CE4552H431 CERAMIC A430PF J
£S? ¥ LO48SL2H241d CERAMIC 240FF J
o8 .57 #| LC4SELAHA3Z1T CERAMTLE 430PF J
C&0 CaAnsL2H151T LERAMINE 1S0PF J
cel ¥ HIQFSL’H3JIJ CERAMILC 330PF J
Lo 45 CERAMILC gerr J
W% ¥ LD 4..‘1“3[ c?i'l?")l J CERAMIL 330PF J
Cad Crass_zH101d CERAMIL 100PF J
C&S *| CL499L2H431d CERAMIL 430PF g
Céb ¥| CCaAB5L2H331.T CERAMIL 330FF J
Ce? CEASSLEHESLT EERAMIL 150FF J
168 CLA55L2H3I30 CERAMIT 33PF J
C&" CCASSLEHISTT CERAMIC 150PF J
Cr0 LEASELZHLIALT CERAMII 120PF J
Ll ABSLEHIRLS CERAMTIL 180F J
Ccr2 S 2HB20J CERAMIC 8B2RF J
73 ik 2HEBOS CERAMILC EERE J
c?4 L 2H181 CERAMIE 1BOPF J
Cro A4E51L2H121T CERAMIL 120FF J
L?a CCASSL2H101T CERAMIT 10aPF J
£e? LEAS5LEHA?0d CERAMIL 47PF i}
Lvg 4551 2HABOS CERAMIT HEPF J
£ Cr4S5LAHE300 CERAMIL J3FF J
c80 CEASELZHB20 CERAMIL g2PF J
81 S 4051 2HEB0F CERAMILC ERE J
8z CCASSL 2HE200 UERAMIE 82FF J
83 CEASSLEHIS1T CERAMIL 150FF J
g4 271-0119-0% FERAMIL 0.047UF k.
CHé C91-0119-05% EERAMILC {1, Q47UF K
car A5 2H 1000 CERAMIL 10PF b
ED4-0157-0% RF CRAX1IAL CABLE RECEFTACLE
- E40-0473-0% PTIN CENHECTER  (MINT.4F)
- Eal-0573-0 FIN CANNECTER  (MTNILESF)
- E40-0é ; PIN CENN MR (MINT«&F)
- E4D-07 ¢ 3-0% FIN CENNECTER  (MIMI?FY
- E40-1273-08 FIH CANNECTRR (MINI.12P}
- L2106 READ LARE (FRR L4247
- w1 L92-0107-0% BEAD CBRE {F8R L 30--35)
- | L92-0108-09 BEAD CRRE (FBER L3437
kL 22 L40~31011-14 SMALL FIXED THNDUCTHR
1303 #[ L34-3148-0% VRIL
L33 #| L34-3147-05 CRIL
L3z * | L34-3150-05% CHT
L33 | 1.34-31 4'3 0% CHIL
L34 #| L34~3159%-05% rRLE
L3S w34~ qui 1% CHIL
L 36 #| 1.34-3153-05 CRIL
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¥ New Parts

PARTS

Farts without Parts No. are not supplied.
Les articles non mentlonnes dans le Parts No. ne sont pas fournis.
Telte ohng Parts No. werden nicht gellefart.

LIST

T3-4408

Ref. No, |Address |New Parts No. Description Desti- L?,.
Parts) nation Imarks

sRER & B § g ass B A E/AH t &) %

.37 *1 134-3194-05 CHIL

L35 #| 1.34-3156-05 C8IL

L4040 | L.34-3157-05 CeIL

141 #| 1.34-3158-05 CRIL

Laz # | L39-0422-05 CHIL

L43 ¥ 1L32-D423-05 CHIL

Rl RCOSGFE2H1815 RiZ 180 J 1720

ke -4 RCOSGF2H101J RL. 100 Jo1/2W

URL .2 RiZ--4414--05 TRIMMING FET. (SOKIPRETECTISN

VIR Riz2-3447-05 TRIMMING FAT. (10EDPRWER DEWN

VR4 —6 R12-1431-05 TRIMMING POT. (1K) ALLC METER

W13 RP-1061-05 JUMFER REST  B8HNM

Wi4 R?2-0150-05 JUMPER REST 0O 8HM

RLL -1z 551-1420-0% RELAY (DE-1.12U3

51 531-1411-05 SLIDE SWITCH

D3I 153587 DIRDE

De 1510607 DIADE

D3 -5 155101 DIRDE

1 mTZe. 1JE ZENER DIRDE

bé& #| UZ%, 1BL ZENER DIRDE

b7 MTZY. SJA ZENER DIBDE

D& MTZ7. LIE ZENER DISDE

L2 ¥ UZ9. 1R ZENER DIBDE

b9 MTZ4. 300 ZENER DIRDE

D10 MTZ3. 0JB ZEMER DISDE

Diz -23 1N4448 DIRDE

bl -2 151555 D }BDE

D23 MIZ731 D THEDE

D25 MrZ7e. 5JA ZENER DIHDE

0 DTCI14ES DIGITAL TRANSISTRR

L2 Z5C1815¢0Y ) TRANSISTAR

3 SJSC31130B) TRANSISTER

14 DTT14ES DIGITAL TRANSISTAR

0o BR7?1H IC(RF AME X2

A \ TIE114ES . DIGITAL, TRANGISTHER

i CONTROL UNIT (X53-1450-11)

c1 .2 CCASCHIHZ 70T CERAMTC i J

L3 21031905 CERAMIC 0. 047UF K

4 C70-0822~05% FLELCTRE A7 16WY

25 £91-076%-05 CERAMIC 0. O1UF M

Lt C91-0119-05 CERAMYLE 0. DAYUF K

[y 1HI-0822-05 ELELTRE 47U LaW

LB LR1-0119-05 CERAMIL 0D, 047vUF K

9 C1-0767-0% CERAMIC 0. 0L M

10 C20-0484-0%5 ELECTRE {l. 47UF SWY

11 0082205 CLECTRE A7UF 16V

1e CR1-074Y-05 CERAMIT (. 001UF ¥

C13 C91-0769-05 CERAMIL 0. 01UF M

ci4 CR-0822--05 ELECTRE 47F 1 6l

C13 w16 CCASSLIHIB1S CERAMIL 100PE N)

£17 .18 91075705 CERAMIL 0. 001UF K

cis CRF2MIHAT 2K MYLAK 4700 K

a0 .21 L1076 -5 CERAMI L O.muF  nm
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- 1S-2408

» New Parts

Parts without Parts Ne. are not supplied.
Les articles nor menticnnes danrs le Parts No. ne sont pas fournis,
Telle ohne Parts No. werden nicht gellefert.

PARTS LIST

T
Ref. No. Address |New Parts No, Description Desti- |Re-
Parts nation marks
$EESR ft B | ¥ B & R 8 X a /48 &t W
22 ZR-0822-05 ELECTRA 47UF 16WY
C23 38 C91-0767-0% CERAMIL 0. DiUF M
C37 -41 R L-07S 305 CERAMI AT0OPF K
a5 -48 091 -0767-05 CERAMIL 0.a1uF M
50 C91-01 1905 CERAMIL 0. 047 K
51 | C90-2020-05 ELECTRE 1GUF Tl
52 C21-0769-05 CERAMIC h O1UF M
EL3 .54 L1-0119-05 CERAMIIL 0. 047F K
C55 C70-0822-115 ELECTRE 47UF 1EWY |
(56 C21-0119-05 CERAMIL o, G47UF K
C57 ) -0822-05 ELECTRA 47UF L&WY
8 L0119 CERAMIL g. 04¥UF K
57 LR0-0822 1% ELECTRE 47U 16WY
(50 £91-0769-05 CERAMEID 0. D1UF M
C61 C1-011%-0% CERAMITC L 0470F K
Caz C0-0822-0% ELELTRB AP 14404 E
C63 64 91075705 CERAMIE 0. Q01F K :
C&s 70 CL-076%-05 CERAMIC 0. 01U M
ci1ao-114 C71-076%-0% CERAMIE 0. 01UF 4
- TRANGISTRR S8CKET (168
¥ TRANSISTAR LGHCKET (28P)
PN CENMECTRR  (MIND.ZF)
- PIN CANMECTER  (FINY.3F)
- FIN CBNNECTER  (MINT . 4F)
- FIN CANMECTRR  (MIMI . 5P
- PIN TANNECTERR  (MINI.&F)
PIN CANNECTRR  (MINI, 7F)
- PTH COEMMECTRE  (MINT.8F) :
- FFIN CHNNECTRR  (MINT,9F) !
L) L4-1011-13 SHMALL FIXED TNHDUZTRR
L3 .4 L40-1011-14 SMAlL FIXED INDUCTRR
L4 140101103 SMALY FIXED TNDUETER
L6 19 l.A0-1011-14 SMALL FIXED IMIUEITHR
L3 L40-1011-14 SMALL FTxED INDUCTER
L50 .51 La-1011-14 SMALL FEXED TNDUCTER i
LSz L40-1011-13 SMALL FIXED ITHDUCTER
L53 55 Lan--10311-03 SMALL FIXED INDICTHR .
LSg .57 L40-4701-14 SHMALL FIXED INDUCTRR
X1 *| L78-0017-05 RESBHNATRR (1. 9%MHI)
X5 L.78-0015-05 RESHNATER 2, A8MHED :
REL RD-051 0035 MULT T - CRMP (A, TKHBY !
RES0 R90--0%10-15 MULTI 8P (4. PEXE :
RES1 R20-0521 0% MULTI-CEMP (4TKR?Y
RBS: RAN-0%97-15 ML T 1~ C8MP {1kXd)
) R72-10061 0% JIMPER REST  DEHM
W=0 Rz 106105 JUMPER REST  EHM !
5450 # | 5310405 SUIDE SWITEH
D1 % DIBDE
D -9 DIRDE
Nyl 71 D1HDE
D73 DIBDE
sy DINLE
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13-440%

»* Mew Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les articles non mantionngs dans le Parts No. neé sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

Ref. No. Address |New Parts Neo. Description Desti- |Re-
Farts) nation marks
PRES (&t B |§| # & B B £ & £/ 8 # e
pB1 155101 DISDE
pgez -84 155133 DYIBDE
Il LD 7E00G ICMICRAPREBCESSHRG
cz TMRE255AF-5 IC (PERGRAMMARLE [NTERFACE)
e UPD8255AC-5 T (PREGRAMMABLE INTERFACE )
1c3 PSTS200 [CLAW PRIER RESET) !
¥ | TC4D62UBR TCCTHVERTER X6)
ICS TC4011BF [CUNAND X43
IC6 ¥ | FL4030BF ICEEXCLLUSTIVE BR X4)
ey TCa411BP TCUNAND X435
120 MBB41B-20LP-GRA| TCC16K RAM)
ICS1 SNTYALS1I 38N Ir
| Ea *| MBMz2712B8-25JA1 IC(PREGRAMMABLE INTERFACE)
ICs3 TMPE255AP-5 IC(PREGRAMMABLE TNTERFACE)
1053 R NBZS5A-5 L (PROGRAMMARLE  INTERFACE)
1C56 ¥ GNY4D4M TECA-CIRCUET TNVERTER)
o -7 DT 1 44W5 RIGITAL TRANSISTER
B -13 DTAI14ES DIGITAL TRANSISTHR
214 DTE144W5 DIGITAL TRANSISTAR
g -z4 DTAII4ES DIGITAL TRAMNSISTER
1325 DTAL14ES DIGITAL FRANSISTRR
50 DTC144W5 DIGITAL TRANSISTER
DISPLAY UNIT (X54-1870-00)
1 230-0871-05 ELECTRB 2200F 16WY
cz CR1--0119-0% CERAMILC 0. 047UF K
3 %1 090-0%04-0% ELECTRE 10UF JEWY
cd4 CO92MIMZ 23k MYLAR 0. 02208 K
s -7 ¥i CR0-0%04--05 ELECTRR 10UF JSWY
L0 C?1-0769-05 LERAMIC 0. D1UF M
(] C30-0822~05 ELECTRR 4MIF TEWY
L1 ~14 L71-0769-05 CERAMIC 0. 11UF M
15 C90-0822-05 ELECTRE 47U 1&WY
Clé6 91 -0769-05 CERAMIL 0 O10F m
C17? £-0119-0% CERAMIIC (L 047UF K
S0 52 CkASFIH103Z CERAMILC 0. 0iouF 7
53 %) DEKASEZHZZ22PR CERAMIC 2800 s
254 -56 CKASBIHIO2E UERAMI 10008F K
LS LKASFIHL03Z CERAMII O, 0100UF 2
- FIN CRANNECTER (MINI.2F)
- FIM CANMECTER (MIMI .3
PIN CHNNECTAR  (MINI«4P)
E40-3240-05 FTH CRNNECTER (MINI.%SFE?
- E40-3241-05 FPIN CENMECTER (MINI &)
- E40-3242-0% FIN CENNECTER  (MIMNI.7F)
L1 -4 L40-1011--13 SMALL. FIXED INMDUCTRR
L50 L40-1011-14 SHMALL FIXED ITNDUCTER
T1 L 17-0305-05 A5 TRANSFARMER
KB R-051 105 MULY I - C8MF 47k X3
REZ R70-11193-05 MULTI--CEMEF 47K KD J 1760
RE3 RP0-0%20-05 MUY T -8 ATHKY
RR4 RA0-0%15-0% MULTY -CAMP 10kX4
55 540244115 FURH SWITICH
551 .82 S540-2440-15 FLBH SWITCH
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1S-4408

»% New Parts

Parts without Parts No. are not, supplied,

Les articles non mentlonngs dans e Parts No. ne sant pas fournils.
Telie chne Parts No. werden nicht, getiefert,

PARTS LIST

Ref. No. Address [New Parts No, Description Desti- |Re-

Parts| nation Imarks
PHER (¢ B § [ ¥ &8 £/ 2 8B ft i
553 531-2405-0% SLIDE SWITCH
554 -56 540-2440-1% PUSH SWITCH
sS57 S40-2441-1% JSH SWITCH
5358 -&0 540-2440-1% PUSH SWITCH 3
DL -4 151555 DINDE :
DS .6 MY 26, 250 ZENER DIGDE 3
Do0 451 155133 DIBDE :
D52 155101 DIRDE :
iC1 | UPL&E3000 IC(FL LATCH DRIVER) =
Ic2 MB405 ICC4EH BRIT AZD CRNVERTER (ADI)
13 TC401 38R (D FLIP-FLRP X&)
PL1 ¥ | FIF13BMT? FLUSRESCENT ITMDICATER TUBE ; -
31 ' 2 DTA114ES DIGITAL TRANSISTER 3
[IR] DTC144WE RIGITAL TRANSISTSR E
24 5 2EC195970Y) TRANS IS TAR
05N DIC143TS BIGITAL TRANSISTHR

AT UNIT (X57-1150-00)
C1 » 2 C9l-0117-0% CERAMIL d. 01LF 1 i
€3 .4 CEASBIHMIDZK CERAMIE 1000PF K
CS C91-0117-0% CERAMIL 1. 047UF kK !
L& CASRIHLIOZ2K CERAMIL 1000 e j
Cc? CR1-0119-05 CERAMIL 0. 047UF K '
8 CE45BIHI0ZK LERAM)Y. 1000 K
€9 C91-0117~0% CERAMIE 0. 04MIF K
c10 CEO4WIH100M ELECTRE 1OUF S0OWY .
11 CEOQAW 1Z47¢0M ELLECTRB 47UF L&Y | )
c12 CA1--01319-0% CERAMTL 0. 0470F  « ! ;
C13 -15 =011 705 CERAMIL 1. 01UF K i %
(ib CKASF1HAT3Z CERAMIL 0,04 7 ;
cCl1? .18 LF1-0117-05 CERAMIC (. O1UF K )
19 CEOAWIEIQLM ELLECTRE 100UF P ALY
20 CRT-01107-05 CERAMILC 0. 010UF kK
Cel CE4SF 1H4T3Z LERAMIN 0. 047UF 7
Lee L0117 05 CERAMTI (1. 11UF K
£23 C1-011%-05 CERAMET: {1, 047UF K
24 CR2MIHIE3K MY AR 0, D33 K
25 ERASHETIHI102K ICERAMIE 1000RE K
(26 CEO4AWIHDION EYELCTRR 1. OUF SOV k
ra2? CEQ4W 11 00M ELECTRA 1OUF SR }
G .69 CEASFIFI03Z CERAMTL 0. 010U 2 3
230 [91-0117-05 CERAMELD 0, O1LF 8 ]
C31 L ASOL2HSBA0T CERAMTC S6PF g
C100-10% CEASFILHATIE UFRAMI. 0. 047F 2
E1D6-1T1 CKASFIH103Z CERAMTLE L OInuF 2
C112 CKASFIHATY 37 CERAMIL n,0azur 2
TC1 1Z0% 032405 TRIMMING CaF ANPF
VC1l .72 | C02-0023-05 VARTABLE CAPACTTHR
163 2F * | D4 -Q62F-00 GEAR MECHANISM ALZEY
EDA-Q15 705 RF CROX 1AL CABLE RECEFRTACLE i

- EaQ-0273-0% FIN CANNECTHNR  (MIND.2F)
- Ed40-0473-05 FEN CRNNECTRE  (MINT 4R
- 4006 73-0%9 FIN CHHNNELTER (MINIJGF)
- E4-0873-05 FIM ERNNECTAR (MINI . 8F)
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»* New Parts

PARTS LIST

Parts without Parts No. are not supplled.
Les articles nor mentionnes dans e Parts No. ne sont pas fournls,
Telle ohne Parts No, werden nicht geliefert.

15-4403

Ref. No. Addregs [New Parts No. Description Desti- |Re-
Parts nation imarks

eRES & B | F e B8 B R B/ K % =) %

- L92-0103-05 TREIDAL CERE (FER L1

- #| 1.92-0119--05 TREIDAL CRRE (FER Ti00,1013

1 1.39-0a16-0% £RIL

L L39-0415-05 CHIL

1.3 L40--1011-13 5MAaLl. FIXED INDUCTER

L4 lL.40-1011-14 SMALL FIXED INDUCTBR

LS 11 Lan-1011-13 SMALL FIXED IHNDUCTER

Liz La{-10111--14 SMALL FIXED INDUCTER

.13 .14 L40~-1011-13 SMALL FIXED [NDUCTER

L100 LAD~1013-13 SHMALL FIXED INDULCTER

T100 #| 1.34-3144-15 rElIl.

T101 #| L34-3145-15 CRYL

Ti0e ¥ L34-3146-15 UHIL

b 1F5 16 NEE-- 3646 FILLAT HEAD TAFTITE GSCREW

M 1 2R NHY-2606-46 BRAZIER MEAD TARTITE SCREW

N “Fy 1R NE7-3006-46 BRAZIER HEAD TAFTITE SCREW

R k1 RUOSGF2ZHST0J RC 51 J 1724

VR .2 R12-3425-0% TRIMMING FET. {10K)AUTEH ANT TUN

Wil R72-0150-05 JUMPER REST 0O 8HM

Wit » 17 R72-1061-0% JUMPER REST  ORHM

W19 RI2-111S0-05 JUMPER REST 0 8HM

RL-1 #| Bai-2417-05 RELAY (D=2 12V

Rt 100-10% 551142005 RELAY (D015 128V)

Ml .2 T42-0303-05 [, METEHR ASE

By -4 | 5599 DIBLE

D5 «h | 1IZ6. ZBL ZENER DIADE

by 155133 DIEDE

bB IN&448 b I8GE

e 151555 DIADE

D9 145133 CINGE

DI 11 iMe0 DYRDE

D1z 155133 D IBBE

D100-10% 1M4A448 DIADE

03 00-10% 151555 [ 8DE

{121 N.TM27130 T (DUA . CAMPARATER]

10z HD1G1 164 JCCTRIPLE L INE RECEIVERS)

e MIZ101 160 A

I3 HO10131 10D FLIF-F1L81)

-3 ML 310 K

4 HDI012% YO eRAL ECL-TTL TRANGLATHRS)

[Z4 MCANT2%L. L

Y Bad107e FOUOMRTRR DRIVER)

f oy NESSEF I

g MB3614 TCeUAD BFERATIRNAL AMPLTFIERY

£ #{ DIC114ES BIGITAL TRANSISTHER

L1 < 7500y TRANSISTHR

LR * 5 DIGTTAL TRANSISTRE

04 SRS TRANSISTHER

0% 24580Y) FRANSTSTRR

L6 | DUZ1L4ES DIGITAL TRANGISTHER

g LT3 24ES DIGITAL TRANSISTHR

[1100--10%5 2EC2A630Y) TRANSISTER
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§  13-4405

» New Parts

PARTS LIST
Parts without Parts No. are not supplled.

Les a~ticles non mentionnes dans (e Parts No. ne sant pas fournis.
Teile chne Parts No. werden nicht gellefert,

Ref. No. |Address|New Parts No. Dascription Desti- |Re-
Parts| nation marks
sERE (&t ®ip| ®H & BB B & £/ 8 & .
i i
SIDE TONE UNIT {X59-1060-00)
1 CK73FHLIERR3K CHIP © 0. 0220F K
e -5 ¥ CK73FBLHIZ3K THIP © 0. 012UF K
6 -8 CKPIFR1ER223K CHIP 0. 0Z2UF K
. - E23-0471-0% TERMINAL
1 R1 .2 RKT3FR2AB2 3.0 THIF R ask T 1710
i R3 RE73FR2A223J CHIF R oK J o 1/10uW
R4 RET3FBZA4 T CHIP R 4. 7K J 1/10W
R REI3FE2AL00) CHYIP R 1. 0K I 1/10uW
R6 RE73FR2AL03] CHIF R 10K I t/10uW
k7B RK73FBRA333d CHIP R 33K J 17104
%) RK73FR2A103J THIP R 10K I 1710
R1C RET3FR2A333] CHIF R 33K J 1710w
RI11 RE73FB2A1A3] CHIF R 18k J 1710
Kl -6 RY5-0670-05 CHIF R 0 BHM
D1 DANZDZ (K ) CHIP DINDE
%% DAFZOZ (K ) CHIP DIRDE
D3 DANZNZ (K) | CHIP LIMDE ;
01 DELETIZ(Y) | CHIF TRANGISTOR ;
SELECTIVITY UNIT (X59-1070-00)
- E23-0471 05 TERMINAL
R1 RET3FR2AATST CHIF R 47K J1/10uW
R2 RKT3FRZA103] THIP R 10K J 1/10W
R3 RK73FHZAA T3 CHIF R 47K J 1710
R4 RK7REBRALD3S THIF R 10K I 1/10W
kS RK72F 2473 CHIE 47K 3 1/10W
R6 RET3FB2A103T CHIF R 10K I 1/10W
R7 REPIFR2AA 23 CHIF R 47k J o 1/10uW
RE RK73FBIATLO3] CHIP R 10K J 1710
WL -3 K92~ 06 ¢0-05 THIF R 0 BHM :
i
D1 .2 DANROZ (K CHIF DINDE ‘
D3 DAPZ0Z (K ) CHEP DIRDE
DA L5 DANZDZ (1) THIS D18DE
D& DARZOZ (K} CHIF DIRDE
0L -4 2981162 (Y} CHIF TRANSISTER
VOX. UNIT {(X59-1080-00)
T1 TKe3FETHI02K THIF © 1000FF K
[ CK7EFRIEDD3K FHIE [ 0. 022UF K
- E23-11471-05 TERMTNAL
K1 RE73EB2A104 CHIP R 100K J o 1/100
R? -5 RK73FBZA103J THIF R 10K J O 1/10uW
RE o7 RIC?3FB2A10S.) THIF R 1. UM J o 1/10W
K8 RIC?3EE2AA 74 THIP R 470K J 17100
R RK73FR2A1 05 THIF R 1. OM J 1/10uW
R1D RKVIEEZALD3T FHIF R 10K J o 1/10W
Wi -3 RY2-06 70-05 {HIF R 0 8HM
DL 2 DARRO2 (K) CHIP DISDE
103 NIM2B04M IC(8F AMP X2)
2 #| TC4001RF IC(NBR X6)
ot 2EE2TIRY) CHIF TRANSYSTOR
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* New Parts

Parts without Parts No. are not supplied.
Les articles non mentionnes dans te Parts Ne. ne sont pas fournls.
Telle ohne Parts No. werden nicht gsllefert.

13-4408

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts nation |marks
$NES [+ B\ & L 2 8 £/ K
IF UNIT (X60-1300-00)

1 L1 -0769-05 CERAMIC 0. G1UF M

z CIZ45SL1HIS0J CERAMIL 1SPF J

L3 -4 CF1-0769-05 CERAMIC 0. Ci1UF M

[ CLASSLIHIS0T CERAMIL 15PF J
8 -10 C%1-0769-05 CERAMIC 0. O1uF M
C11 C31-05137-05 CERAMIL 0. O1uF K.
Ciz »13 Ck4SFLH103Z CERAMIL 0. 010UF Z
C14 -16 L91~-0119-05 CERAMIL 0. 047UF kK
C17? Ck4SF1H2232Z CERAMIC . 0622UF 2
18 —-22 C91-0119-0% CERAMILC 0. 047UF K
L4 C91-1008-05 CERAMIL 0. 0220F K
L2a -30 L21-0117-05 CERAMIL . 047UF K
£31 L4550 1HOS0OC CERAMIC 9. OFF G
32 -34 Z91-0119-05 CERAMIL G. 047UF K
C3S LCKASF1IHZ2232 CERAMIE 0. 2208 Z
36 37 221-0119-05 CERAMIN 0. 047UF K
c38 L1 -0ve7-05 CERAMIL 0. D1UF M
39 CEQ4WIHORLM ELECTRE 0. 1UF SOWY
C3% .40 91011905 CERAMILC 0. 847UF K
£41 Ce1-1008-05 CERAMII 0. 022UF K
43 L91-0112-05 CERAMIC 0. 047UF Kk
£44 Cr4ssLiHiong CERAMIL 100PF J
CA4% CK4SBIH102K CERAMIL 1000FPF k.
Caé .47 1 -0119-05 CERAMIL 0. 047UF K
CAag ZCASUTIHA YOS CERAMIE 47PF J
c4% CCasYIHGBOT CERAMIL HBRF J
Cs0 CK4SF1IH103Z CERAMILC 0. o 2z
Ca1 COEMIH3E33K MYLAR 0. 033UF K
[ IY2d CEOAUIHARTM HECTRA 4, 7LF 50WY
CS3 CEDAWIHRA ™M ELECTRRE 0. 44 S0
C54 CKASHIHID2K CERAMIL 10600RF K
LS5 CKASHIH221K CERAMIL 220PF K
Ché EATEMIHIO3K MYLAR 0. 3i0UF K
LSy CEQ4WLIHI00M ELECTRE 10UF S0y
Coe CEQMWIHDIOM ELECTRR i. QUF SQWY
a9 CEQ4W1HaRTM ELECTRE 4, i SOWY
cen LM HA? 3K MYLAR 0. 047U K
el CO92MIB1G3K HMYLAR 0. 010UF K
Cée ¥ MIHE33K MYLAR 0. D33 K
263 CEDAWLA101M ELECTRE 1O00UF 10WY
Cha CENAWLIHIG0M ELECTRE 1OUF S0WV
265 CR2M1HIP2K MYLAR 3000 K
Chée &7 CEOAWIHRA?M ELECTRERE fl. 47UF SOy
ca CEDQ4AWIHRZ2M ELECTRE O. 220UF SRV
c?0 CEO4W1A470M EILECTRRA 47UF 10uWY
(W] CEDAWIHRZZM ELECTRE (L Z22UF SO
o7 CAFE2MIHE22K MYLAR B200FF k.
CVv3E ¢4 CEO4WIHARTM ELECTRR 4, THF SOWY
TG LTV C91-0119-05 CERAMIL (1. 047UF K
Cre CEQ4WIHZ R M ELECTRE &0 2UF S0WY
e CEQ4W1H010M ELELTRA 1. OUF S0WY
80 C91-0119-0% CERAMIL 0. 047UF K
sl CCAGS_1H10G1d CERGBMIC 100FF J
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" 1S-4408

» New Parts

PARTS LIST
Parts without Parts No. are not suppiied.

Les articles non mentlonnas dans s Parts No. ne sont pas fournls,
Tefle ohne Parts No. werden nicht geliefert.

Ref. No. |Addrass|New Parts No. Description Desti- |Re-
Parts nation [marks
SRER &t B § g 2 B 8 B a5/ 8 & )|
C82 -B4 CKASBIHI02K CERAMIC 1O00FE k.
cas #| [90~-2022-05 ELECTRB 15LIF TEWY
cas .87 C?21-011%9-05 CERAMIL 0. 047UF K
cag CLASsSLIMI20T CERAMIC 12FF J
ca9 LLB2MIHLS2K MYLAR I1500fF K
c?0 CR72M1IH183K MYLAR O 018UF K
c91 EAP2M1IHI03K MYLAR g. 01aur K
c9z CEO4W1AZ20M ELECTRE 2aUF 10wy
23 CRI2MIH6E2K MYLAR &BO0PF K
C74 CEDAWIH4R?HM ELECTRE 4, 7UF SOWV
oy ) CC4S5L1HATOS CERAMII: 47RF J
€95 CR72MIH473K MYLAR 0. 0470UF K
76 £91-0767-05 CERAMILC 0.01F m
co? Ce453SL1H320T CERAMILC JIWE J
99 [91-0769-05 CERAMIIL 0.0IWF M
£100 71-0119-0% CERAMIC 0. 047U K
€101 CKASBIHIOZK CERAMEC JO000PF K
cioz2 C91-076%-05 CERAMEIL 0.01uF n
c103 CED4W1H100M ELECTRE 10uUF S0KV
cin4 CTASSL 1H4 70 CERAMIL 47PF J
€105 CEASBIH221EK. CERAMIC 220FF K
C10é C91-0119-05 CERAMIL 0. D47UF K
c107 2455 1HaA?0S CERAMEC 47FF J
ci08 CEO4WIHD10M ELECTRE . DUF SOWY
cio9 ZEQ4W1HR4TM ELECTRE C.47UF  S0WY
Cl110 CSIDELERAYM TANTAL 0. 47UF 23WY
Cill CEO4WIHTION ELECTRE 1. 0uF S50uV
cii2 CEQ4WIHI00M ELECTRE 10UF S0WY
C113 CEO4W1HARTM ELECTRE 4. 7UF S50WY
Cl14 CEO4W1HO10M ELECTRB 1. OUF SOWY
C115 291011705 CERAMIT 0. 01UF K
Cité CCASSLIHI0LT CERAMIC LOOPF J
ci117? CEOdWIA470M ELECTRE 47UF 1 0WY
Cl1l8 CEQ4W1HO10M ELECTRE 1. OUF S0WV
c1i9 CEDAWIHI00M ELECTRE 10UF 50WY
C120 CR92M1IHT03K MYLAR 0, 010UF K
cizl CEQ4W1IHO10M ELECTRE 1. OuUF SOV
Clzz-124 CEASS1HI0T CERAMILC LO0PE J
£L125 CEO4WTHT1OM ELECTRR 1. DUF EWY
£126 CEQ4WIHARTM ELECYRE 4, 7UF Sowv
£127,128 CEQ4WIHO10M ELECTRA 1. OUF SOKWY
C12%9 CEDAW1AAT70M ELECTRE 47UF TV
C130 CEC4WIH100M ELELTREB 10UF S0WY
C131 CENAW1HARTH ELELTRE 4. YUF S0y
C132.133 CEO4RIHO10M ELECTRE 1. OUF SOWY
C134 CEO4W1A470M ELECTRR 47LIF T0WY
C136 CEO4W 164 70M ELECTER 470UF 10WY
c137? CKASRIHI0K CERAMIL 10008 K
C138--1480 C91~0117-05 LERAMIL 0G4 K
ci41 CEQ4WIAATOM ELECTHRE 47UF 10WY
cl4z C71-0117-0% LERAMILC L 4?AUF K
£143 CF1-0767-05 CERAMILC 0 O1UF M
Ci4é 91011905 CERAMIL 0. 047UF K
Cl47¢ C71-0117-05 CERAMIL 0.01uF K
£148.149 L71-0119-0% CERAMIL 0. 047UF K
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» New Farts

PARTS LIST

Parts without Parts No. are not supplled.
Les artlcles non mentlonnes dans le Parts No. ne sont pas fournls,
Telle onng Parts No. warden nicht gellefert.

15-4403

E40-0273-05
E40-0373-05
E40--0473-05
E40-N573-05
E40-0673~05

FIN CHANNECTER
FIH CRNNECTOR
FIN CANNECTBR
FIN CENNECTRR
PIN {IBNNELCTHER

CMINT .28
{(MINI . 3F)
(MINT-4F)
(MINIS5F)
(MINI.6P)

Ref. No. Address |New Parts No. Description Desti- LR.-
Parts nation |marks
PR & B K % A %S # R 2/, 8 |
Cis0 C?21-0117-05 CERAMIL 0. 01uF K
C1%1.152 C21-0119-059 CERAMILC 0. 047U %
21593 CL4sstiH470d CERAMILC 4 7PRF J
7154, 155 Co91-0117-05 CERAMIE 0. 0470F K
C156 CL45S5L1H180T CERAMILTC 18PF J
L1568, 199 21-0119-05 CERAMIE 0. 047UF K
Cl160 L91-0117-05 CERAMTL 0. d1UF 4
C1al LEA9SL 1HAT70J CERAMIL 47PF J
Cil6a2-165 Lo1-0769-05 CERAMIC 0. 01UF hl
G166 CEQ4W1HOLOM ELECTRE 1. QuF SOWY
167 £71-0769-05 TERAMIE 0. Q1UF M
Cl68 CEO4WiHRATM FL+CTRA 0. 47U SHOWY
Cl1é% CRPEMIHAT2K MYLAR 47P00FF K.
170 CENAWLIH100M ELECTRR 10LF S0WY
2171 CEA4WIHRATM ELECTRR 0. 47U SOWY
cL7zz CED4W1C101M FLECTRE 100UF 16WY
C173 230-0866-05 ELECTRE 4HHIFE . WY
174 CO2Min1 04k MYLAR (. 10UF K
C175 £90-0864-05 ELECTRE 2200F 10WY
(1778 CO9zMIH1I03K MYLAR D.OtouF K
[ A CEO4WIHR4TM ELECTRB 0. 47UF SO
£178 CEC4W1A47DM ELECTRR 47UF 10WY
177 LEDARTH4RTM ELECTRR 4, TUF S
c180 CEDAW1A470M ELECTRE 47UF 10l
£181.182 L9 EMIHA 73K MYLAR 0. WFE K
183 CE92MIHL82K MYLAR 1800FF K.
Cigd CK45H1IHAT 1K CERAMIL 470RF ¥
s185 C21-0117-05 CERAMIEC 0. 01UF 4
C186 CC45UJ1HI00D CERAMIL 10FF 3]
gy CKASHIH47?1K CERAMIIL AP ¥
CiBd CL455101H3300 CERAMIL 33FF J
Cige 291 -07?46%-09 CERAMIC 0. D10 il
Ci%0 CC4550L 1HDS0C CERAMITL 9. OFF M
191 A5 50 1HO30C CERAMTE 3. OPF 1~
£1794 21011705 CERAMIL 0, LUF K
2176 Ck4SR1IHS4 1K CERAMILC S60FF K
197 CEO4W1/470M CLECTRB 47UF 1OWY
2198 CKASFIH2237 CERAMIL 0.0220F 7
C19%, 200 CEQ4W1A470M ELELTRR 47 10WY
cz01 C91-0119-09 CERAMIC 0. 047U K
caDz CKASFIHZ23Z CERAMITC 0, gz2ur 7
o203 £21-0119-05 CERAMII 0,047 K
L2204 C91--1008-0% CERAMIC 0. 022UF K
205 31 -0769-05 UERAMIL . 21UF [\
Calé CEO4WIHT00M FLECTRE TOLIF SOWY
cz07 Ck4SBIHZZ22K CERABMILC 2 00FF K
C208 CEQ4WTHIO0M FLECTRR 10UF SOV
C20%.210 C?1-0119-05 CERAMTE 0. D47UF K
Tl DOS-D315-0% TRIMMING AP (&0F)
1.2 £05-0030-15% TRIMMING AP (20F)
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" 1S-4408

» Mew Parts

Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht gallefert,

PARTS LIST

Ref. No. Address (New Parts No. Dascription Desti- |Re-
Parts| nation |marks

SsHES & B § B A ES ® & £/79 KB # F| i

- E4()-0773-05 FIN CANNECTHAR  (MINL:7F)

- E40-0973-05% FIN CENNECTERE  (MINI.9P)

- £40-1073-05 FIN CANNECTER  (MIND.108)

- FOZ-04:24-04 HEAT S1NK

rF1 # 1 L72-1356-01% CERAMIL FILTER

CF2 1 LP2-0335-05 CERAMIC FILTER

CF3 L7e-0315-05 CERAMIL FILTER

CFa L7e~0351-05% CERAMIT FILTER

L1 1.34-G708-05 CaIL

L2 134074305 CRIL

L3 .4 L.34--0b64-0% CHIL

Ly L.34-0945-05 CHIL

L6 L.30-0503-05% [Fr

Ly Lan-4731-13 SMALL FTXED TNDUCTRR

L7 Lat-1021-13 SMALL. FIXED THNDUCTRR

L1O Lap-1%11-14 OMAL L FIXED INDUCTER

L1l L40-1011~14 SMALL FIXED INDUETRR

L1z 1L 34-0535-05 CRIL

L13 .40-1011~14 GMALL FIXED INDIMCTFER

Lla L40- 3591 li SMALL FIXED TNDUCTER

L1% BSCILLATING L8IL

L1& LdU 339;- 2 SMAaLl FIXED INDUCTHR

L18 L34~2124-05 CHIL

L7 Laid-1021-03 SMALL FIXED INDUCTRE

L20 t40-~1011-14 SMALL FIXED INDLHITER

Ll L40-4825-04 SMALL FIXED INDUCTER

X1 | LY7-1302--0% CRYSTAL RESENATRR

- NO9~0641 05 SCREW

- N30~ 3004--44 PAH HEAD MACHINE SMREW

VR * TRIMMING PET. (GO0

UR2 TRIMMING PRET. (10K 5-METER .S58

VR3 TRYMMING FET. (50K S-METER

UR4 ,5 - - TRIMMING PET. (S VELTAGE ET,

VRE Rl Udlz 05 TRIMMING PET, (100K EPEETH PRAC

UR'? R1&-2414-0% TRIMMING PAT, (SEICARRIER SUR

VRO R12-3447-05 TRIMMING FRT, (10KICARKIER SUP

VR? 10 R1Z-4414-0% TRIMMING FET. (920kCW S1DE TRNE

W R%2-0150-032 JMPER REST [0 MMM

Wea feE--0150-05 JUMPFER REST 0O 8HM

W43 .44 RI2-01H0G-35 JUMPER REDY 1) BHM

a7 R2-0150-05 JUMEE R 0 BHM

WSl .52 AP-0150-05 JUMPER | AR

WSS RFE-0150-05 JUMPER REST 0 BHM

01 -6 151007 DI8DE

D? .8 151587 DIRDE

D? 155133 DISDE

D12 151587 DIRDF

nil 155133 DTHDE

pLz2 -ig Ra Rl DIRDE

D13 -2z 1H&0 DIRDE

D3 -29 155133 THLE

D30 1N6AD DIRDE

D31 -34 155133 DIRDE
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¥ New Parts

PARTS LIST

Parts without Parts No. are not supplied.
Les articles non mentlonnes dans e Parts No. ne sont pas fourn!s.
Telle chne Parts No. werdan nicht gellefert.

e i

13-4405

Desti- [Re-

Ref. No. Address |New Parts No. Description
Parts nation [marks

PRESE & B |\ waES 23 /79K # 5|

D35 1N&0 DIBDE

D34 151587 DIKDE

D3y .38 1515959 DIADE

039 1N&D DISDE

Dag 151555 DIBDE

D4l 185133 DIRDE

D42 +43 1nN&0 DIBDE

DAS W aé 155133 DIRDE

nav MI1z04 DIADE

D48 49 155133 DIGDE

0s0 1515487 DIBDE

DEi1 MT77. 1JR DISDE

Da2 VadéaH DINDE

&3 .54 151587 DIRDE

D35 MTZ&. 2JA DIBDE

DSE 5% 155133 DISDE

D60 MC9z1 DIBDE

D1 *| DANaD1 DINDE ARRAY

D& MiCRet DIBDE

ne3 185133 DIRDE

DEE » o 151555 DISDE

D&? 155101 DINDE

p&E 72 MC921 DIBDE

D7a .75 MZ921 DINDE

e -80 155133 DIRDE

nal 151555 DIRDE

DGz -84 155133 DIBDE

IC1 BX?L?1 [CINSTCHA/PEAK. FILTER)

2 MC3357F I

IC3 * | MP4LS1Z23FP IC(DUAL. MRENE MALTI)

1C3 *| SHTALS123M I

1ca UPCT 158H2 I

IS .6 ANAELE TCORALANCED MRDULATER)

i UPr20n2v ICIRPE AMP X223

neg .9 #®[ M?74L500F i

IC8 .9 ENTALSO0N ic

Iin BX&1:24 TC(20H SWITCHING 160

[ JERTI(6R) FET

3 2802458(Y) TRANSITSTRR

4 DTC114ES DIGITAL TRANSISTHR

05 35K TPAIGR) FET

Hé DTE114ES DIGITAL TRANSIGTER

[ ATK T3 (GR) FET

Nz PSS AN TRANSISTER

nig 2OL2457(80) TRANGISTER

() DTC114ES DIGITAL TRANSISTOR

@12 2302459 (BL) TRANS IS TR

213 DTE114ES DIGITAL TRANSISTAR

214 DTC14375 DIGITAL TRANSGIGTER

01s DT L14ES DIGITAL TRANSISTOR

16 2502459 (BL) TRANGISTER

o1 2502458 (0Y) TRANSISTER

@18 25A104810Y) TRANSISTHR

@19 2502458(Y) TRANSISTER

20 25K172(GR) FET
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13-4405

% New Parts

Parts without Parts No. ara not supplied.
Les articles non mentlonnas dans |8 Parts No. ng sont pas fournls.
Telle ohne Parts No. warden nicht gellefart.

PARTS LIST

T
Desti- |Re- -

Ref. No. Address |New Parts No. Description
Parts| nation imarks

smMER (&t ®(g| # A % % $asz/ 08 & e

021 25A1048(Y) TRANSISTER

22 DTCI14ES DIGITAL TRANSISTER

023 .24 25024580Y) TRANSISTRER

025 .26 25K30ACRN FET

2 Z25A10480Y) TRANSISTER

0z8 DTC114ES DIGITAL TRANSISTRR

nz2? -32 DTC143TE DIGITAL TRANSIGTAR

033 *| 2BALEETH TRANSISTAER

34 2EC2458(Y} TRANSISTER

35 ¥ Z2B5ASEETM TRANSISTER

036 37 DTC114ES DIGITAL TRANSISTHR

w38 *1 25A5EETH TRANSISTEE

37 DT 14ES DIGITAL THEANSISTER

Q40 2BL2459 (BL) TRANSTSTRR

241 DF114ES DIGETAL TRANSISTRR

242 25C2458(Y) TRANSISTAER

ba3 DTALTAES PDIGITAL TRANSISTSR

244 2502457 (B TRANS [STRR

45 25024580Y) TRANSISTER

44 JEKTI(GR] FET

047 4B BTC14375 DIGITAL TRANSISGTRER

47 Z25A1048(0Y) TRANS TS TRR

050 DT 14ES DIGITAL TRANSISTAR

51 DTE1A3TS DIGITAL. TRANSISTER

D5 SE0L457(BL) TRANSTISTHR

ns3 ,54 230024584Y) TRANG TS THR

055 DTC1L14ES DIGITAL TRANSISTRR

THL .2 1125082 THERMISTHR

TH3 32027 THERMISTHR

- #[ X5F-1060-00 SIDE TRNE LNIT

- ¥ | X59-1070-00 SELECTIVITY HNMIT

- * | X59-1080-00 VR LINYT i
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pc BoARD T9-4409

SWITCH UNIT (X41-1610-00) Component side view

25D 1406(Y)

T

Z8C24581Y)
DTC114ES

y X41-1810 & . i
A/ 14 L= |- i,

ICt: AN7808, IC2, 3, 6: AN7805, IC4: LM298312-5.0, IC5, 8: NJM2904S, IC7: NJM2903S, Q1: DTC114ES,
Q2: 2SD1406(Y}, Q3. 4: 25K30(GR}. Q5. 6: 25C2458(Y).D1: 151555, D2: MTZ7. 6JA, D6E~12, 15~18: 155133,
D13: S31C
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15-4408 Ppc BOARD VIEW

FILTER UNIT (X51-1340-00) Component side view

28C1815(Y)

2803113
‘DTCTT4ES

Q1T, 4, 6: DTC114ES, Q2: 25C1815(Y),

Q3: 25C3113(8), Q5: BA718, D1: 151687,

D2: 151007, D3~-5: 181001, D6, 8: MTZ9.1JC
or UZ9.1BL, D7, 25: MTZ7.5JA, D9: MTZ4.3JC,
D10: MTZ3,0JB, D12~23: 1N4448 or 151555,
D23: MC931
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cIRcUIT DIAGRAM T0-84035

2

Refer to Schematic diagram on page 113.
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13-4405 pc BOARD VIEW
PLL UNIT (X50-2050-00) Component side view
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EFLL UNIT (X50-2050-00) Component side view

PLL UNIT (X50-2050-00)

RF - FME I-%f

|
|
|
|
|
|

Haa F e

_— A— ———— ] L —— T —- k. J
ciB2 a
AT Sy pret
—H Y
I L% FiTal

a.aY LaY

oi

LLEY]
| pinl Dtz
& HY

1B

CITHE

+

=
ﬂ-l-

;1.'%-1 ST

Rras F on

-8

-

E, 4 4 2| |
I
L]
| L
|

—I’w

CITS D&F

i

13] 1] r3QIGHRTRE

L

iva Dols &3

e

——

*

DR L0

+—A—

Cimi &T WOYW

i

cy _DOrE

=

_—

. ——

[

| minz £
220K 7

L

ciga
IP

1T -EI
L ;
—
EENT A/Z-15-cha—— E:; ::::' 2L
CONT 2/2-13 Rk 71 cwe _mie?
CDNT A/2-18-2H3 | N = e
COMT ArZ-15-CH 1 .
ZONT asz-rh-pas—otOoe] B 200 144
COMT &/3 13 ~0AF 3 e 3
CONT A2~ 13-Dhi —ptHure—g {2 H
COMT &/F- 15 -04A0 : =2 " :L
EONT A/2- 13 -OHD— |55 4, % 4 2|
Iu.
2
= (T ToTs]
______ - =
- ! E
- 132 L]
FIEEIECIRE 12 KB B
AT e
r\_l " ; ;_ -——ffq_
k-1
=] = -J:._h'lﬁ.‘lhr'-ll
HI
L]
¥, Al Ay
'l-d adl -
[ (=1 =
5 a
- LR EECw
éJL AT EFE
i R
P =1 1]
—‘m‘ i =L
"'L " A=y
i E
EI fas [
' R
| S8 P5~88. 25MH |
|45.08~75,00mAz] (58, 75~53. 75H: |
WiED CiBl  CIBT
[ RF -WC0 T =r——-—— B8P .o
ol
1o "
EIH s
A : ATHMHG
[ F-a-ie ‘}-ﬁ s LT i
2 cZa .L_
L] F—
2 0l
T
G.17 5=
'.__|=I-| —_— e e
iy
o
.~y
2
: :
LEY CLGTE
———— | — ——, - ———— I ——— | w— T I A e I - e
cMNE{ 8 Tar MNG 14TC QnE W AeT 2ECEIIAE) 1,245 T 81012 551338
 HESA4RTIL Q3B 1215 18- 20,22 ~24, 26~ 30 L. | DI SYESA
‘SNTHLESON ir.a8 gscesalyY ) 0839 CITTRIOTE
P TR L2 04 CENIERIAF 067,8,23 CESCE4e%aly] D THYIS
. M4BT, = | , EECIRBER(Y] oy LMY 203
CENTH5 12N =l-3 P EECITATIL) D4 -1 R
CENTASION O i1k ZHECZ485{BL)
S MBETOE = 17 RSEISRALGR)
" MMEI&T




circulT DIAGRAM T19-44085

Refer to Schematic diagram on page 113.
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1S-8408 Pc BOARD VIEW

RF UNIT (X44-1680-00) Component side view
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RF UNIT {X44-1680-00)

RF UN|T (X44-1880-00)

A i

AT T OW RLAY

o
BTT 0 BE. 0%

L7Th i

CGHT 473 -10-81
EMT 8 F-1D-Bd

EONT 47310 -4

& ATy LE L

3 WAL L“":'H'

T T T TR

' PIE2 n 230 el ||
|7
{1

@Il.t

in. P,

Oy

[k

[ L =]
cedf OEF

[Tl -_m-mul:|

Pl e

sl
| 7 -

@ '

LT

01w -

3. 1%
0 1

i, ¢

D = o O m g T

e EE

i
ICEI|
Hi

O
ErTR ﬁ,,ﬂ E
t?& 2= ,'Ei 333

—— —————

E

IET
T h3
7t

i

[L Y]

gl - [R=a

5
&

i

-l

o

i b

L—-l!l-"
4T 1
| -]
13-
42w

%

i

-

%tur

L 13
2P

2

fhin-11-TIR

FILTLR -4-REE

—FILTEA- 2--EL

TILIER-a-T5H

T ] i

Y
Ll e ~
i3
I I

clefrlel  E
e L
{Palpe |l -
SRR |E
E'EQ"E' =S

L i
FILTER-S—|&F

FiLTEM -5 *F

FLL-HET

FLLTER+ &-3F

Fi 1._ I

FELTER-8-2eF
| FiLTER-B-EQF




circuIT DIAGRAM T2-8403

Refer to Schematic diagram on page 113.
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DISPLAY UNIT (X54-1870-00) Component side view
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15-4405 Ppc BoARD

CONTROL UNIT (X53-1450-00, 11, 12) Component side view
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CONTROL UNIT (X53-1450-00)
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CIRCUIT DIAGRAM T3-4405

Refer to Schematic diagram on page 113.
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15-440S pc BOARD VIEW

IF UNIT (X60-1300-00) Component side view
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13-4408 Pc BOARD/CIRCUIT DIAGRAM It

FINAL UNIT (X45-1470-00) Component side view 25C1815 (Y]

2 | 2
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FINAL UNIT Refer to Schematic diagram on page 113.
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Refer to Schematic diagram on page 113.
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19-4403 circuIT DIAGRAM

AT UNIT (X57-1150-00}

AT UNIT (X57-1150-00) (A/2)

-

_—_————

~ IEI.Ti 48
L0,
2 LI 1.0V IE,EE
el T E 10|84
RL=1=1 | & t BE
Ri 51 |/2W Nl | - 3, 3w
| FILTER-FO —V—9 : .:.E.:n je2
: VB
|-E [ # a Al:
TC % Lol S-Jz 5l Ad
oF ®™1% ¢ e o3
- uTn 2R r
SW N4 30=-0UT O O CE1
Ls r-r; @ A2
- ‘ E E =
4,5,7,8,
] ] o 1 143 >
oy e AT
'T‘?“.l —p; 13,8V ™
.J__ ﬂﬁ _EI3 1y :+ §a
LN 3
001 ; ;SI
5 I oy B ) .
=
s L5
2 o —h L1+ [TUNE SPEED]
€4 '
_l -
00 Ii_ 5 E
i r":I— g
0y 0 o
| E & o s 3 5.3 "'-|.- N = E
& X o |
4 & 4 =
e
L e e e ———___t 3 p—— = ) === ﬁ
AT UNIT{X57-1150-00)(B/2)
=i — 1] A — I ——— I —— E—— e ——— P Ee———
| |
vl
Y | !
Q - £ |
= o 2 IC8 &3
& 3 & 2.2y (D/4)_a,
DI0o0C D104 D102 14
!_1
Ci00 cl1o2 '
o —— —— 1C8 g
— 047 .47 (Cra) 22
Q1ico Q102 2} £
L E .
@)F_&Hv 13.8Y 095y ¥
- _ QY o.Bay
N e — - —_— -
- = « a I S
z 8T33z5 S STozy 8
olel” w s e W
. A
o
&
-
—
6 | i B
D= fen T |ty =
J 4
== ===
I |55
E Do | 06l | D | ™ [ W | P
LI L |
—lE|F | o || a
[T
€1 -NJMZ2903D Q1,36 .DTCII14ES D{1~4 . 15599
IC 2 "HD1O116 Q29 . 25A950(Y) D 5.6 UZ-6.2BL
IC3 .HDIOI3I o5 .25C2458(Y) D 7,9,12 : 15513}
IC 4 HDI1O125 Qv -DTCI124ES D B, 100~105. 151555
IC 56 |BAGI10OSUZ QI00~105 | 25C2668(Y) 10,11 - INBO

IC 7 .NESS5P
IC8 .MB3614

c a0 < B

A o s




13-8405 pc BOARD VIEW

AT UNIT (X57-1150-00) Component side view
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PREPARATION

Unless otherwise specified, set the controls as follows.
POWER............... ON SELECTIVITY .....o....... AUTO
BAND . AGC FAST ..o SLOW
A Gvnisvevean MIN NOTCH SW s OFF
B MAX PROC SW . acnounus OFF
NETEH . .ouuiman CENTER F.LOCGK SW ....cicoiive OFF
SQUELCH ........-.. MIN LR A L [ —— OFF
17)| (— 7, |\ NB SW ..o OFF

REQUIRED TEST EQUIPMENT

1. DC Voltmeter (DC V.M)

1) Input resistance: More than TMQ
2) Voltage range: 1.5 to 1000V AC/DC
NOTE: A high-precision multimeter may be used.
However, accurate reading can not be obtained for high-
impedance circuits.

2. DC Ammeter
1) Current range: 1.5A, 3A,

ammeter may be used.
3. RF VTVM (RF V.M)

1) Input impedance: 1MI} and less than 3pF, min.
2) Voltage range: 10mV to 300V

3) Frequency range: 10kHz to 100MHz or greater
4. AF Voltmeter (AF V.M)

1) Frequency range: 50Hz to 10kHz

2) Input resistance: 1M or greater

3) Voltage range: 10mV to 30V
5. AF Generator (AG)

1) Frequency range: 200Hz to bkHz

2) Qutput: TmV or less to 1V, low distortion
6. AF Dummy Load

1) Impedance: 8§

2) Dissipation: 3W or greater
7. Oscilloscope (SCOPE)

Requires high sensitivity, and external synchronization
capability.

20A, High-precision

AR csanaities .MIN ATT SW ... ... .OFF
ST woaann CENTER SEND/REC ................. REC
FUNCTION AUTO ccciiiiniianna. OFF

AMB.ciocicini A AT TUNE oo, JOFF
RIT XIT,SPLIT ...... OFF VOX BW .oiiaiiiinaa OFF

8.

10.

11.

12.

13.

Sweep Generator (SWEEP)

1) Center frequency: 50kHz to SOMHz
2) Frequency deviation: Maximum = 35MHz
3} Qutput voltage: 0.1V or greater

. Standard Signal Generator (SSG)

1} Freguency range: 50kHz to 50MHz

2} QOutput: —20dB/0.14V to 120dB/1V

3} Output impedance: 5012

4} AM and FM modulation can be possible.
NOTE: Generator must be frequency stable.

Frequency Counter (f. counter)

1) Minimum input voltage: 50mV

2) Frequency range: 50MHz or greater

Noise Generator

Must generate ignition noise containing harmonics be-
yvond 30MHz.

RF Dummy Load

1504 and 200
150W or greater

1} Impedance:
2) Dissipation:
Power Meter

1) Impedance: 508
2) Dissipation: 150W cintinuous or greater
3) Frequency limits; 60MHz or greater
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14, Spectrum Analyzer {SPE-ANA}
1) Frequency range: 100kHz to 110MHz or greater
2} Bandwidth: 1kHz to 3MHz

15. Detactor
1} For adjustment of PLL/VCO BPF

NPUT Qo]

Ta PLL unit or 5P TNBO To oscilloscope
Contral unit

tNEO 100pP
GND O & L—-o GND

16. Directional Coupler

CUTPUT

17. Power supply
PS-430

18. Microphone
MC-60A or MC-42S

< REFERENCE >
Japanese ""SG"’ American 'SG”
— B dB e 0.25V
QO dB e 0, BV
6 dB e TuV
12 6B o 2V
b Y N — : PV
30 dB - 15.8uV
40 dB oo 50uV
5O dB creoeereneos 158,V
B0 dB e 500V
{0 3+ ] J—— 1.58mv
80 dB - Y
0 Js |- F— 15.8mv
100 dB ---oremmreen 50mV
120 dB --esrmremeeoees 0.5V
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ADJUSTMENT

* VOLTAGE CHECK, ADJUSTMENT

13-4405

Measurgment Adjustment
Item Condition Tast Specification/Remarks
aquipmant Unit Tearminal Unit Parnt Method
1. Voltage 11 POWER : ON DC WM IF 19 -5 Check 13.3-14.3v
RF GAIN : MAX 19 -9 4.5-55v
MODE : USB 19 —10 7.2-82v
STBY : REC 9 -1 SW A | VR-4 2.8V +0.05v, -0V
1 27— 4 IF VR-G 8.8V
* COMMON ADJUSTMENT
Measurement Adjustmant
tam Condition Test Specification/Remarks
squipmant Unit Terminal Unit Part Method
1. CAR MODE : USB Oscilloscope| IF 14— 2 |IF L15 0.4 /p-p +0.05¥/p-p
Freq. counter] TC2 8.3750MHz + BOHz
s PLL ADJUSTMENT
Measurement Adjustmant
ltem Condition Tast Specification/Remarks
equipment | Unit | Terminal | Unit Part Method
. 1. Reference
oscillator
fregquency A6MHz Freq. counter| PLL TPE PLL TC1 36.000,000MHz + 10Hz
R96}
2. RIT 1) FREQ : 14.0000MHz DISPLAY SWUAT|VR3 14.000,00 RIT.C.O
MODE : AM
RIT Pot : CENTER
RIT SW : CN
2] RIT Pot. : FULL CW (+} 14.00120 RIT1.2 or more
RIT Pot. : FULL CCW -} 13.998.80 RIT - 1.2 or more
‘ 3. vCO5s DC V.M PLL TR PLL T20 5.0V +0D.2V
IR146)
4. VC04 1} FREQ : 14.0000MHz DC V.M PLL TP1
MQDE : AM Lz PLL T1 3.8V =01V
Disconnect PLL- § connectar
when PLL unlocked.
2y MODE : USB 4.2~ 4.8V
31 MODE : 5B 3.2-3sv
4) MODE : USB Fred. counter| PLL 3 -2 SWHAT |WVR7 456.870kHz + 1
IF SHIFT Pot. : CENTER
51 IF SHIFT Pot. : FULL CW 457.875kHz or more
&I IF SHIFT Pot. : FULL CCwW 455 875kHz or less
7) IF SHIFT Pot. : CENTER 458.8B7bkHz 456.874 - 456.876kHz
5, vC03 1} FREQ : 13.9999MHZ
MODE : AM DC V.M PLL P2 PLL T2 8.2v = 0.1V
13}
2) FREQ : 14.0000MHz
MODE : AM
6. PLL 6.6MHz 1) FREC ; 14.00B50MH:z Oscillascope | PLL TF3 PLL T3~-5 [Max Rel. 0.2vipp
BPF MODE : AM {RE60)
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ADJUSTMENT

Measurement Adjustment
ftem Condition Tast Specification/Remarks
aduipment Unit | Terminal Unit Part Methed
7. PLL 1) MODE : AM Tracking  [PLL  [IC8) TRACKING
B2MHz BPF Readjust T9 [VCO2 OSC coil) to | Gen, {1 pn} GENERATOR
unlock. I(Core is fully bottom po- 2B or less
sition} }
2] Connect SB0T resister in Tracking | Spectrum TR4 T6,7.8 ¥
Gen. output line. Use oscillo- analyzer 1RG4}
scopes probe to connect to spec- |Probe
trum anahyzer.
Shime 66MHz
. 59, 5MHz
: QuT
g vCco2 1} Reset operation must atso be DC v M PLL TPS PLL T2 6.4V T9 has two peaking paint.
performed. L2 Adjust as shown below.
*See a microprocesscr 0.V
operation check,
1} FREGQ : 14.0000MHz
MODE : AM
2} FREQ : 13.999.9 : MHz 2.2-3.0v
MODE : AM
3} FREQ : 14,000,000 MHz Spactrum  [PLL TRr4 PLL VR1 L23 and L2171 shorted r
MODE : AM analyzer {RGA] to ground. (PLL
20dB
unlocked)
A i ) or more
Adjust spurious radia-
tion level. (58.25MHz)
58.25 66.5MHz
9. PLL 30MHz |FREQ : 14.250.00MHz Oseilloscope [ PLL TR? PLL T10,11 [ MAX Ref. 0.3Vip-p
BFF MODE : AM 1C12-5pin A2
10. PLL 38.5—~ |FREQ : 14.250.00MHz Oscilloscope | PLL TP8 PLL T13,14 |MAX Ref. 0.2Vip-p
39MHr BPF |MODE : AM {R112) B
11. PLL W20 1} Disconnect RF unit coax. cable |Tracking PLL IC14-1pin
6.5~ {WCO) Generator
SSEHHZ} 2) Connect 5801 resistor in Track- |Probe TP PLL T16,17 37.5dB Less than 2dB
ing Generator output line, Spectrum iL33) 18,19 Ripple 288 between peak and
Use ascilloscope’s probe to analyzer 24B or less point of 37.5MHz,
connect to spectrum analyzer.
45dB or more
|
42MHz
12. 39MHz FREQ @ 24.9500MHMz Spectrum | PLL TPY PLL VR2 _
Spurius MODE : AM anakyzer iL33) Minirum
radiation 424dB or more
31MHz 39MHz
13 VGO 1} FREQ ; 29.9999MHz
MODE - AM T21 £0.1V
FREQ : 22.0000MHz 5.3~-63v
2) FREQ : 21.9999MH:z =1V
DC V.M PLL TP1D RF T22 2.5V
FREQ : 14 5000MHz R138) 5.3-6.3v
3% FREQ : 14.9998MHz 723 =01V
FREQ : 7.5000MH:z 5.3-6.3V
4] FREQ : 7.4999MHz T2 =01V
4
FREQ : 30.0 {30kHz) 5.5 6.5V
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ADJUSTMENT

13-4408

31 Set 1o MEMORY CH17 when
tuming VFO.

Measurement Adjrstment
Item Condition Tast Specification/Remarks
aquipment Unit Terminal Unit Pant Mathod
1. IF AMP FREG : 14.1750MHz 550G Rear ANT RF T4.5.3 |MAX S/M 10 dB or more 3t — BdB
{commaonl) MOQDE : USB AF V.M Panel EXT.SP input. TV or more/BQ at
BF GAIN Control @ MaX Qscilloscope AF GAIN control MAX.
Use the minimum 55G input AF dummy- T7.8,15|Repeat 2~ 3 times
possible during alignment. load (B0 8, 12, {in case of T4,5,3,12,
10,11 (10,11
2. 2nd MiX FREQ : 14.1750MHz 856G RF VR2 MAX AF Moise lavel.
balance MODE : USB AF V.M
Connect the 58G to ANT terminal. | Oscilloscope
3 st MIX FREQ : 100.0 {100kHz| RF VR1 MIN AF naise levei.
halance MODE : USB
4. IF TRAP FREQ : 29MHz Band RF T1 Internal spurius beat |Repeat 2- 3 times 70dB or mare
S8G : 45.05MHz TC1 MIN.
OUT : BO dBp
5. AX DET 1) FREQ : 14.1750 MMz RF w.M IF a9 IF TC1 MIM
Balance MODE : USB or lemitter|
AF GAIN : MIN Oscilloscope [R77)
IF SHIFT : CENTER
AF GAIN : MAX after
adjustrment
8. IF AMP FRE : 14.1750MHz 55G Rear IF L1.2,3 |MaX AF output
(55B) 886G : 14.1760 MHz AF V.M pane! 4.18.5 |Use the minimum
OUT : © dByu Qscilloszope S5G input passible
MODE - USB during alignment.
7. IF AMP FREQ : 14.1750MHz IF L& MAX AF autput
{FM} S5G : 141750 MHz
MOD : 1kHz, DEV: 3kHz
OUTPUT : 30dBu
MODE : FM
B. S-METER FREQ : 29.0000MHz ANT IF VR3 Full scale 60 30dB + 10dB
(FRA} MODE : FM dB
S5G : MOD OFF
OUTPUT : 30dBg
9. S5-METER 1) No signal S-meter IF VR2 Set to starting point.
iS58) ISSG output: OFF} (Meter zero)
2y FREQ - 14,1750 MHz 556G Rear ANT IF L3 81
MQOLE : USB S-meter panel Adjust counter elock-
550G output : BdBg wise from peak.
{turn slug qut}
31 55G output : 40dbu VR3 59 40dB = 6dB
10. Sgueich 1} MODE : W Speaker EXT. IE VR4 Adjust VR slowly and |12 o'cleck
threshold SELECTIVITY : WIDE sp stop at threshold.
SAL control © 12 o’clock
11. Noise 1) FREQ @ 141750 MHz 585G Rear ANT RF T26 MIN
Blanker NB SW : ON oC v.m panel EXT R1486 27
S5G output : 14.175MHz Oscillogeope 5P 110482}
First adjust 20dB input, then
use the minimum input as
possible.
2} Moise Gen. : Low level Moise Gen. T26 MIN noise level
SP 27
12. Beeper 1} AF GAIN Control : 12 o'clock AF V.M EXT. IF VRIO 120mV /84 +10mV
Depressing and key at | Oscilloscope SP
the same tima AF dummiy
21 POWER 5W : DN load
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¢ TX ADJUSTMENT

Measurament Adjustmant
Item Condition Test i Specification/Remarks
eguipment Unit Terninall Unit | Part Method
1. TX AMFM 1} FREQ: 14.1750 MHz i VRE | MaX
MODE: CW Oscilloscope RF DRY RF T13,
CAR LEVEL control: MAX 16, 17
RF unit VR 4: CENER
Disconnect DRV connector from RF
unit . Then, connect as shown right, OSCILLO
STBY : SEND 561 SCOPE
2} Reconnect this connector after (74w}
adjustment.
2. Base Current | 1) FREQ: 14,1750 MHz
MODE: USB Ammeter Final | ¥R1 | Current drain First adjust ¥R1 and VR2 far
MIC LEVE! control: MIN tMinimum current) minimum.
CAR LEVEL controf: MIN - 200 mA Adjust VR1 for an increase of
FiNAL unit WR1, VR2: MIN 200 mA when switched to
Conrect Ammeter TX.
@ : EXT Power supply Then adjust WR2 1or 200 mA
& Power connector over this reading.
Adjust to minimum current with VR1 VR2 | Current drain
and ¥R2 n the Final unit. (Minimum current’
STBY: SEND +Driver current
1200 ma) + 200 mA
3. 11 ALC 11 FREG: 14,1750 MHz Power meter | Rear panel ANT | Filter | VRT | 95 W Caution: n ne ¢case should
{RF Cutput § MODE: CW the power be adjusted for
power) CAR LEVEL control: ALC scale MAX : greater than 110 wats.
STBY: SEND
2} Power 2! METER SwW: PWR VRE | Set to PWR meter
meter 5TBY: SEND 95 W reading
4. Power down 1} FRECQ: 20 7000MHz Power meter Filter | YR3 | 50O W +2.5WwW
MODE: Cw
CAR LEVEL control: ALC scale MAX
Connect ACC socket pin (FD) to
S50 W from NC.
STBY: SEND
2} Reconnect this connectar {FD}
to NC after adjustment.
5. Protection 1) FREQ: 14,2000MH: 158061 RF Rear panel ANT | Filter | VR2 | 30w
MODE: CW dummy [oad
Coax. cable to 1500 dummy laad Power meter|
should be 1 m long.
STBY: SEND
2) ANT: OPEN 18A or less
B. ALC meter 1} FREQ: 14,2000 MHz Power meter | Rear panel ANT ! Filter | VR4 | Set 10 § meter "D *If this adjustmem is per-
MODE: USE : formed, step 21 Base current
MIC LEVEL control: MIN must also be performed.
CAR LEVEL controf: MIN
METER SW: ALC
STBY: SEND
2} Connect 1he AG 10 MIC Jack. Power meter VR4 | Set to ALC meter
AG: 1 kHz, B my AG Filter starting point.
STBY: SEND AF WM
2} AG: B dB increase leve! VRE | Adjust for maximum
i1 kHz, 10 mv} ALC scale reading
T AL
7. Spuricus FREQ: 21.2000 MHz Power meter RF VR4 —40 dB or less.
MOGE SW: CW Spectrum MIN
CAR LEVEL control: ALC scale MAX analyzer
ST8Y: SEND

94




-S> &

ADJUSTMENT
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Measurement Adjustment
itern Condition Test Specification/Remarks
_ equipment Unit Terminalj Unit | Part Methad
3. Carrier FREQ: 14.1750 MH, Power meter| Rear Panel ANT IF VR 7,8 MIN - 40 dB or less j
SUPBression MODES: UUSB and LSB Oscilloscope (Drec: Directional coupher
MIC LEVEL contral; MIN ar Spectrum tional
STBY: SEND analyzer coupler]
o Spectum
Heope analyrar
3. S5B made FREQ: 14,1750 MHz [Oscillosuope Rear pancl ANT | Cont. | 560 | Adjust as shown *1f this adjustment 15
frequency MODES: USE and LSB : Direc- {DIF | below. performed, step 8 must also
response AG output: Twa lones 5 my tional S be performed.
300, 2700 Hz coupler)
Set output to 50 W using MIC )
LEVEL control. | DIF §W oK
STBY: SEMND 10K sy [1& B B ¥ & 5 4 3 7 1
a6 (2 R
o0 F T 1B81AABBOAM)
AG2 @ o
2T00HZ [ L se
| 200 50 400 100 25 NG
400 106G 25 200 B0 .
| ]
DIF SW are adjustable from 400 to ~ 375 Hz.
If twa tane generator is not avallable, adpst for equal output power at 300, 2700 Hz, as measured on wattmeter.
.. | .
10. Speech 1) FREQ:; 14.2000 MHz Power meter | Rear panel ANT IF VRE | Level should be the
processor MODE: USE AG same hetween ON
AF WML and OFF
AG gutput: 1 kHz, 10 m¥
Set output to 50 W using MIC
LEVEL control !
PROC SW: ON and OFF
STBY: SEND
29 AG putput: TkHz, 1 mV 25W or more
120 dB deown) !
STBY: SEND
- |' e
11. FM. DEV 11 FREQ; 28.7000 MHz Porwar meter | Rear panel ANT RF VRE | 4.6 kHz =01 kHz
MODE: FM Linear iDirec- \
AG output: 1 kHz, 30 mV detector tional |
50 my (K} AG coupler)
AF V. M.
21 AG nutput: 1 kHz, 3 mv .
5 m K} RF VR3 | 3 kHz ) +0.1 kHz
12. CW Side MODE: CW Power meter EXT. Q.63v/80 I
tong CW BREAK IN SW: SEMI AF V.M SF IF VRS
AF GAIN control: 12 o'clock Oscilloscops
VOX GAIM control: MIN
STBY: REC
Connect KEY to KEY jack and
close the key conlacts. ]
13, Aute antenna | 1| BAND: 28.5000 MHz 1602 RF AT T Minimum SWR meter | Repeat 2 — 3 times.
tuner MODE: CW dummy Ioad reading
F AT-440 15 | CAR LEVEL control: MAX 10 tm
installed) AT umit VR, 12 ¢'clock 75440 ]-+{150¢]
VR2: Fully CCW
. AUTOTHRU SW: AUTO
l ATTUNE W - ON
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ADJUSTMENT

Measurement Adjustment
Item Condition Tast Specification/Remarks
equipment Unit Terminal| Unit | Part Method
2] AT-TUNE SW: OFF Set as shown
Disconnect Mo. T: connector from right.
AT unit. PwR O S
STBY. SEND SwM
Set. SWR 1.25 reading when VFO
dial is turned.
3 STBY: REC AT VR2 | Adjust VRZ until AT
AT TUNE: ON TUNE indicator just

4] AF TUNE: OFF
Reconnect Mo, T, connector after
adjustment.

goes off.
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MICROPROCESSOR OPERATION CHECK

ADJUSTMENT

1MHz STEP SW: OFF
Depress the “"BAND : UP"
key once.

Fress repeatedly.

tam Condition Operation check
1. Reset 1) FUNCTION SW: A FREQ: 14,000.0kHz
check FPOWER SW: OFF MODE: USB
Set the POWER SW ON VFO A: Lights
while depressing the |A=B The "'‘Beeper’” sound simul-
key. Then release the |[A=B| | tansously with POWER ON.
key.
2) FUNCTION SW: B FREQ: 14,000.0kHz
MODE: USB
VFQO B. Lights
31 |VFO/M | SwW: ON The frequency display disap-
M.CH SW: Change the chan- | pears. M.CH display lights
nels in 00 through 99 order, | and displays 00— 99 order.
Split display lights when
turning VFO dial 90—-99.
2. Band 1) |VFO/M| SW: OFF FREQ :|1]||B],|0|00.0kHz

The ""Beeper’’ sounds simul-

taneously.

The MHz display 1 O, [C
counts up. The ‘‘Beeper’’
soudns simultaneously.

2] Hold the “"BAND ; UP"’
on.

FREQ;
! L
14,000.0 18.000.0
f i
10,000.0 21,000.0
7,000.0 24,500.0 |
f i
3,500.0 28,500.0
1 1
1.500.0 29,500.0

1

The "Beeper” sounds at
gach Key-press

3) Depress the ""BAND:
DOWN’" key once.

Repeat the operation,

FREQ: [ =, [ 00.0kHz
Displays TMHz lower frequ-
ency than that previously
displayed in 2).
The “"Besper’’ sounds.

The trequency display steps
down 1MHz at each

key-press.

The “‘Beeper’’ sounds.

4] Hold the ""BAND;
DOWN'" key on,

The frequency display in 2)
steps down. The 'Beeper’”
sounds at each key:press.

5} 1MHz STEP SW: ON
Hoid the ""UP"" key on.

—— .. e e et e, e el | i

Hold the “"DOWN'' key an.

TMHz LED {green) lights.
FREQ: — ] ,000.0kHz
The MHz display ]
advances TMHz at each

key-press.

= — ——— —— — . . —— — —

The display steps down
1MHz at each key-press.

Item Caondition Operation check
3. Dial 1) FREQ: 0,000 0kHz
(17 Check to see if the dis.
play doas not change by
turning the VFO control
counterclockwise., And adjust
the indaex by turning it in the
s5ame way.
2) Turn the VFQ control
slowly clockwise.
4. MODE Change MODE [ex: depress | CW "'C"" morse code — - —
function | CW once) EX: LSB -—--
{LSB. UsB --——
USE, W ——-
CW. AF, AM - ——
FM, FSKI EM e
FSK ——— =~
LED lights when depressing
MODE SW.
. |ENT 1) Depress the [ENT |[once. | The frequency display dis-
KEY appears.
— MODE/KEY ——— Seven bar's s-egment and
TP — two decimal point displayed.
I EE G
[iss (ool [cn] [t o
r—l-"::'u.i_-‘-1—l '—F'E 52—[
i el o e
[ |
_| | _I L | J L51|
2) Depress MODE/KEY FREQ: 16 7B90MH2z
1161782 |ENT The “"Beeper’” sounds simul-
tanecusly.
. Memaory 1} FREGQ: 14.0000MHz The frequency displays dis-
write MODE: USB appears.
100 CH ‘H"FEL‘IM SW DN MEH ‘-..---'— Two dacumal
memaory E S 'l—"-"\. point only
o0 —B8%: M.CH display lights and dis-
NORMAL plays 00 in order.
91-99: | ) Repeat VFO/M SW: ON | FREQ: 14.0000MHz
SPLIT CH

The “‘Beeper’”’ sounds simul-
taneously.

3} |MLIN| SW: ON

The frequency display dis-
appears.

M.CH display lights and dis-
plays 00 in order.

M.SCR LED light.

4) |MIN

SW: ON again

FREQ: 14.0000MHz
{Memory is written already)

51 VFO/M SW: ON

FREQ 14.0000 MHz
M.CH display lights and dis-
plays Q0 in order.
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TOP VIEW
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ADJUSTMENT

INNER VIEW
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BOTTOM VIEW

VR4 51 VRZ VR3

VRE
T
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3 1

8c0 gel

AG Al ABIO

e/l ¢/ 120

ABIO" AWG'S

= (WA)ZHA |

m

(= ANV == =77 od W
v = 447

MSO| Lend Lood

o

GO

‘uoiisod |BAS| WNWwixew si| 01 HA JIW 84l 185 'E eloN

"SpOW W4 BYl Ul ["ABP "ZHY £ F) UClBINpOW plEpUE]S

10 8pOW GSN Yl Ul J8lawl 8yl 0 BUOZ DY BYl UIYIM B(BIS (N} 1SOW(E Ssinseall
yoiym suoy ejBuis zHy L eyl AQ pauielqo s| |eubis ndul oipne 8yl O enjeA ey 7 BION

‘an|eA sIyl uielqo 0 apouw gsn awyl

Uy 1919W3|0A BAjeA 4y 8yl Buisn peinseaw s UoI0as Aouanbesy mo| ayl pue "spow
M 84l Ul 1818 0A BAIBA 4Y B4yl AQ palnseawl S| UOND8s Aouanbaiy ybiy ayy ‘L 910N
IHWN 00Z vl ‘-Aouenbaiy

ZHNOOZ &I -4

ADL’ Alc’
v OOA ZHNCZ "9 13H
10 ] no |

m AHO 411
-0
1O 9|10 SO |
0 20
g0 Ol10
ANOG A2l A ASD" AL AG ANGL'I MNE Ae’ ALE"
- ZHW 2 "I ot ZHNGO Gy —tp————
- 1INN TYNIS —— LINN 4M -
AZPO" -1k
ZHWNG.LE'S MYD ZHNGCY HVD
411 DIN
- 2 g L <o ——-qom
_ gmw.u
| GEID 7
ALIO" Al ABGO’ AP’ Avl® ApIO’ ALS0’ AW ‘9 AWE*'2
IHNW EB'B Fp— ZHM GGt —_— e ZHA | o]
i LINN 4 i

NOILDES X1

102



15-4405

103

|
o
|

Liwn VoW LNOD

¥
3
]
|
|
|
L _
!
bk

L-1
Had 1
r
|
2
et
- & Y
EEA :
- 3
zi%

BLOCK DIAGRAM




PS-al
ADJUSTMENT

1. OUTPUT VOLTAGE

1] Connect the load and set the current to 20A. E—E F-_'l"
2} Adjust output voltage to 13.8 V0.4 V with VR1. o -
+ 0 P:I;‘ﬂ, 10w

2. PROTECTION CIRCUIT I

1} POWER SW: OFF
. 2} Connect a 0.1 @ 10 W resistor.
3! POWER SW: ON
4) Adjust VR2 so that 0.1V DC is obtained.

PACKING
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Po-al
SCHEMATIC DIAGRAM/PC BOARD

SCHEMATIC DIAGRAM (X43-1520-00)

r 1
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»* Mew Parts

PARTS LIST

Parts without Parts Ne. are not supplisd.
Les articles nor mentlonnes dans le Parts No. ne sont pas fournls,

PARTS LIST Teile ohne Parts No. werdsn nicht gellefert.
Ref. No. Address |New Parts No. Description Desti- |Re-
Parts nation [marks
2PREE |t iy woa RS ¥ & 5/ 8 # O &3
PS-50

- * | A01-1000-02 rase (UFPPER) :

- | AD1-~1003-12 CASE (LEWER)

- ¥ ADL-1002-12 CASE {.BWER)

- F1 AZ0-2961-03 PANEL AZSY kML

-~ ¥ | AZ0-23641 -03 PANEL. ASSEY x

- # | A20-2596L-03 FANEL ASSY T

- *] AZ3-1491-03 REAR PANEL

#] B4D-3440-04 MEDEL. MAME FLATE K

- *{ B40-3641-04 MBDEL NAME PLATE MX

- i Bad-3&40-04 MEDEL. NAME PLATE T

- B41-0627-14 CAUTTIEN LLABEL (2204) MW

- Hd 1063004 CAUTIAN LARBEL  (240y) IR

- B42-1733-14 CAUTIAN LABEL  (120V/72200/72400 | MTW

- H47-—-1733-14 CAUTIAN LABEL (120u/zz20v/72400 | X
B42-1770-04 LABEL (FUSE .48} MTu !

-~ B42-1770-D4 LABEL {(FUSE -4RA) X L

- | B42-2430-04 CAUTIBN LaBel  (120W]m k.
Ha6-0411 -030 WARRANTY ZARD K

- *| B5O-BOS1--00 THSTRUCTIEN MANUAL KM

- * | BE0-8051-00 INSTRUCT I8N MANUAL X

- + | RBSO-80%2-00 INSTRUCTIEN ManNbAL. T

C1 91 -0647-05 CERAMIC O. J1UF &

C2 3 C 049605 CERAMILC 470PF K

c4 -7 CKASESHLIOZR CERAMIL 0. 010UF P

CB % % C90-2034-05 ELECTRS 22000UF 25WY

10 .11 Tk ASEF 1H473Z LERAMIC 0,047 Z

£ra LK45F 1H1032Z CERAMILC 0. D10UF 7

- E18~-3351-0% SECEKET

- E20-0283-00% TERMINAL BRARD

-~ E30~1639-0% AC FOWER CERD

- E3C~-1643-1% AT PBWER CARD kM

- F30-i1644-15 Al FRWER [CRRD T

- £30-1645-05 A PRWER CRRD W

- E30-1647-05 AL FEHER BRD x

- FO1-0939-03 HEAT SINK

- FO5-40z2-05 FUSE (4m) MTL

- FO9-4022-05 FUSE {4A) X

- FO5-6021-065 FI5E (&0

- FO9-0410-04 HEAD PRETECTAR (FAN)

- GO2-0549-04 LEAF SPRING

- *| HOl-d4673-04 I[TEM CARTHN BEX KM

- #| HO1-4&693-04 ITEM CARTAN BEX x

- #| HO1-446%4-04 ITEM CARTEN BAX T

- HO3--Z281-04 CARTEN BRX {RUTSIDE )

- H10-2567-02 PELYRTYRENE FRAMED FIXTURE (F)

- HiD-2548-02 PRLYSTYRENE FRAMED FIXTURE (R!

- | H12-1389-04 PACK ING FIXTURE

- *| H20-1430-03 FRETECTION CRVUER

- H25-010%-04 PRATECTIAN BAG

- Joz-0323-05 FRAT (F

A indicates safety critical components.
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* MNew Farts

PARTS LIST

Parts without Parts No. are not supplied.
Les art!cles non mentlonnes dang e Parts No. ne sont pas fournls,
Telle chre Parts No. werden nicht gellefert.

Jaz-0428-05

FEWER CBRD BUSHING

Ref. No. Address |Naw Parts No. Description Desti- |Re-
Farts nation jmarks
$ERS |t B\ K BB R X = # s &5/ % # lfill'l#
- Joz2-0442-04 FENT (R
- J02-D443-04 FRET (/3.2
J13-0033-1% FUSE HELDER
- Ja1-4153-14 MAUNT NG HARDWARE (MRITRR)
| J2l-4179-04 MEUNT TNG HARDWARE (ZILECTRA)
- J&1-4180-03 MAUNT ING HARDWARE (FAN)
#| J21-4181-14 MEUNT ING HARDWARE (FF. T
- | LJJ30-0542-034 SPACER
- Jaz-0403-05% FRWER CRRD HUSHING
Jé 1040805 WIRE BAND
a9-0758--04 FLUSH KRB
L1-8286-0% PEWER TRANSFERMER
- HO9- 025605 SEREW |
- NO?-658 14 SUIREW ]
- N10-2030-4a6 HEXAGAN MNUT
M1S-1030-46 FLAT WASHER
N30- 260446 FAN HEAD MACHIME SUREW
- N3O-3014-46 PAN HEAD MATHINE SCREW
- N30-4016-46 FAN HEAD MACHINE SEREW
N33-3006-4) BVAL HEAD MACHINE SCREW
= N35-3006-41 BINDING HEAD MACHINE SCREW
- M35--3008-41 RINDING HEAD MACHINE SCREL
- NB 73006441 BRAZTER HEAD TAFTITE SUREW
- NET 300646 BRAZIER HEAD TAFTITE SCREW
- NET--3012--4% BRAZIER HEAD TAFTITE SCREW
- NE7-3014- 46 BRAZIER HEAD TAPTITE SUREW
- NE8-3008 44 FLAT READR TARPTITE SEREW
3 540-1405-05 FUSH SWITCH {FRWER ) MTWX
52 5292406005 RETARY SWITCH
- TAZ-0302-05% DL MATRR ASS5Y
Pt SLP144H LED
D SENVBI0 DINDE
Gl re ANSEaY TRANS IS THR
- *{ X43-1520-00 FRUWER SUPFLY FCB ABS
X43-1520-00
L 2 CKASEZHA72P CERAMIL 4700FF P
3 CEASF 1032 CERAMIC 0,010 Z
[ K ASF1HAT?3Z CERAMIL .o47uF  Z
CS CEO4WLICZ331M ELECTEN 330uUF 1EWV
L& RGN R4 70M ELECTRN 47UF 10WY
C? CEaSF 1+1032 CERAMILC .0100F  Z
g Tk A5F 1 H4 737 CERAMIL 0.0470F 2
¢ -1l 920-0814-05 ELECTRE 4700LF 2EWY
- E23-0462-05 TERMINAL
M1 E40-0273-05 FIN CENNECTRR
M4 £40-0273-05 FIN CSNNELCTHER
M E4-0473-05% FIN CRANNECTER
F1 FOS-2035-15 FUSE (20A)

PS-al

107



108

» Mew Parts
Parts without Parts Ne. are not supplled.
Les articles non mentionnes dans 1@ Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

PARTS LIST

Ref. No. Address |New Parta No. Description Desti- |Re-
Farts nation [marks

FPEES & B |FK e 2 % 8 % A /0% t* | 4

R2 .3 R514GB384R7J FL-PRESF RS 4.7 JoO1W

R4 RDI4DBEZHLZ1d SMALL-RD 120 J 1720

RB .9 R514GE3A010J FL.-PREAF RS (1 J o1

R11 512 RS14GB3A331S FL-PRABF RS 330 J oW

R21 R514GH3A151T FL-PRBAF RS 150 J 14

UR1 Riz2-1429-05 TRIMMING PRYT. (500)

VR2 R12-7408-0% TRIMMING PET.  (SO0K)

D1 151555 DIRDE

D2 .3 L0SE DISDE

Da U 18R ZENER DIRDE

DS Lz, 1RL ZENER DISDE

D6 151555 DIADE I

D? UZ%2. 18L. ZENER DIGDE

D8 UZ13BH ZEMNER DISDE

1] 151555 DIBDE

0 2oANe20Y) TRANGISTER

B2 -3 2E5C2458(Y) TRANSISTER

14 258761 () TRANSISTRR

05 25C2458(Y) TRANSISTER

TH1 3z2pav THERMISTBR

THz STR41L. THERMISGTBR




PS-43l
SCHEMATIC DIAGRAM/PC BOARD

ADJUSTMENT

1. Connect the load and set the current

to 15A.
2. Adjust output voltage to 13.8V +0.4V
with VR1.
Q1,2 2N5885
[ a1 Qz
| |

© - o o
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L) =

o 4

f=1 = =

i & HE
%J . MR
g Bl. 33, SE
g A 2 Wlalale
} 2 o a] :
'E 1 e _;9’_:’..’/ ¥ | :li):a.:

. - I "
| Q1 2SB512(P) QT £54A562(y) D3,6 151555 i g-h%ml
Q256 2scigisty) Dl,2 UQSB D4  RDOJEB2 % by I

VbLTlﬂE
SETTING

VOLTAGE

SETTING I
3 |

VOLTAGE
SETTING

ey

(Al

TR AToOo 20w

47DP

4ToP

+ D1 S25VBIO

2 51
o [ s
_POWER _ac; o _POWER mmo_ |
PC BOARD VIEW 120V VERSION 220V VERSION 240V VERSION
AVR UNIT (X43-1440-00) Component side view SSC1B1E
[ 2

SLP-144B
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PS-430

SPECIFICATIONS

SPECIFICATIONS/PARTS LIST

Re-

Part No. rmarks Descriptian Ref. No.
Input voltaga: 120/220/240V ACt10%, 50/60H:z E30-164505 AC cord w
Dutput voltege: 13 8v DC {standard voltage} E30-1847 05 AC cord x
Cutput current: 20 A {25% duty cyele} 154 (50% duty cvc‘|e1 E31-0500-05 Cable with plug
Continuous load current: 10 A max. {including external ocutput terminal} | |
Qutput voltage fluctsation: ‘:'\[lézi‘]ncz?_rzn\;’la1t5i% 120V, 220V, 240V £10% FO1-0786-02 N | Heat sink plate
. Within 0.7 V between 2—15 A load. F01.0787-13 N | Heat sink
{No-load output voltage: Less than 16V at F05-4022-05 Fuse 4A K
120v/220/240V . AC) F05-4022-05 Fuse 4A x 2 M, T WX
Ripple voltage. Less than 20 mV {rms} at 1.3.8V, output FO5-6021-05, Fuse BA x 2 K
current 154, FO5-6021-05 Fuse 6A M, T WX
Power consumption: Approx. 480 W (at 120/220/240V FO7-0817-04 N | Fan cover
AC, 13.8v DC, 204) FO9-0405-24 Fan
Dimensions: 173 (6-13/16) W x 95 {3-3/4}H x 245 (9-5/8)
0 mm {inch) HO1-4451-04 N | Packing carton linside) KM WX
Waight: A _7kg(15.4 Ibs} i i .
oigh porex gt HO1.4452-04 N | Packing carton {inside] T
H10-2567-02 N | Packing fixture {F}
PARTS LIST H10-2568-02 N | Packing fixture {R}
H12-1319-04 M | Cushion
SEMICONDUCTOR N : New parts | H20-0276-03 Protective cover
ltem ,.f:f;, Name Item mifks Name H25-0105-04 Praotective bag
Diode 1515585 Thermistor 32D27
S25VB10 J02-0323-06 Foot x 2
UOBR TR INGEBS J02-0427-04 N | Assistant foot
J13-0033-15 Fuse holder
Zaner digde RD9.1EBZ 258512(P) 442-0403-05 Cord bushing
J42.0434-05 N | Rubber bushing x 3
LED SLP1448 25C18151Y)
K29-07568-04 Push knob
Part Na. s Description |Ftef. No.| | LO1-3166-05 N | Power transf.
PS-430 GENERAL 529-2406-05 Woltage selector switch 52
AO1.0G37.02 N | Case {upper} { 540-1404-05 N | Power switch 51
A01-0938.12 N | Case {lower} 5549-1407-15 Thermostat ™
A20-2461-03 N | Panei KMW. X
£20-246203 N | Panel T T42.0005-15 Fan motor
833-0407-04 Spacer x 2 %43-1400-00 M | AVR unit
B40-2634-04 N | Mame plate
B41-0626-14 N | Voltage sheet 120V K e — -
B41-0627-14 N | Voltage sheet — 220v MW Part No. |mafksl Description rREf- No. IQ v
B41-063004 N | Voltage sheet 240 T.X AVR UNIT (X43- 1440-00,
B42-1733-04 Voltage sheet
B42-1770-04 N [Current indication sheet  M,TMLX CED4W1C470M B 47 16V co 1
BA6-0404-00 Warranty card K
B50-4014-C0 N | {nstruction manual KMW.X CKASF1H103Z c oo €125 3
B50-4015.00 N | instruction manual T CKASF1HA73Z ¢ a047 €78 2
CEOAWIE4RTM E 47 13 c19 £00-0814-0% E 4700 26V C34.6 3
CKASE2H103P c 001 50OV x4 ca-7 €23.002204 Termirial B
CKAS5F1Ha73Z C 0.047 x 2 cg,11 €23-0046-04 Square terminal 2
E40-0273-05 Minj connector 2P 2
€90-0865-05 N lE 4700 25V cs EARD473.05 Mini connector 4P 1
£91-0079-05 C om C1
01049606 C ATOP x 2 c2.3 J31-0502-04 PC board collar 4
J42.0428-05 PC board bushing 4
E18-0351-06 3P Inlet
EZ0-0282-05 2P terminal plate R12-042705 Trim. pot. 50052 (B} VA1 1
E22.047205 Lug plate
E230015-04 GND lug RS14AB3A181) MFE 1808 1w R9 1
E23-047505 Lug terminal RS14GRB3D4R7 MF 4702 2w R2 1
E30-1643-15 AC cord KM
E30-1644-15 AC cord T R920663-05 N | Cement 0.0255 3w R7 8 2
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SPECI FlFATI ONS
Dimensions:

Weight:

OUTSIDE VIEW

SPECIFICATION/PARTS LIST/PC BOARD VIEW

W 70mm
H 15mm
2 35mm
20g

PARTS LIST
Part No ﬁf;fn Description Ref. No.

B50-4035-00 N | Instruction manual
CCA5SL1H121) G 120P x 2 C23
CEC4AW 1 A4T70M E 47 10V C1.14.15
CEQ4WI1C100M E 10 18Y cn
CEQAWIHR22M E 022 50V C12
CK45B1H221K C Z220F x 2 C7,10
CO9ZM1H332K ML 0.0033 x 3 C689
CSI15E1EQ1OM T 1 25V c4
CSIBGETVORTM T 01 35V C5
cCo10131-05 C 0.01 {8P) 13
E40-027305 A | Minl connector 2P M
E40-0373-05 A | Mini connector 3P M
E40.0373-05 A |Miniconnectarx 2 3P T
E400873-05 A | Minl connector 8P

HO1-448103 M4 | Packing carton linside) M
HO1-4501-03 Na | Packing carton (inside) T
H25-0029-04 Protective bag x 2

L78-0006-05 N | Ceramic OSC X1
N89-3006-46 Tapping screw x 4

R 12-4408-05 Trim. pot. 50k$2 VRI1
S31-141105 N | Slide switch S
ANBS62 N |IC IC2
MNGAOTTRA N | IC IC1
TC401078P N |IC IC3

TALK SPEED SELECTION

Speed s factory set at "“standard” talk speed. Three

different speeds can be selected.

Note: When placing the jumper, solder carefully.

Speed S1d. soeeq | 30% more | 60% more
I than Std. than Std.
Jumper place

1 X X O

2 X X ®]

3 X O X
Symbol O, denotes the place in which a jumper wire is
placed.

-\
8 =)
S

IC1

-—m

Ct 12
O}
. m i J

]
The place which a jumper wire to be placed.

PC BOARD VIEW

Component sida view

E@
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SCHEMATIC DIAGRAM
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MB-430/5P-430

SPECIFICATIONS/PARTS LIST

MB-430 OUTSIDE VIEW

SP-430 SPECIFICATIONS

SPEAKER SIZE 3"

RATED INPUT 1.0 watts

IMPEDANCE 8 ohms

FREQUENCY RESPFONSE 300 Hz to 5 kHz

DIMENSIONS 4-7/8" wide x
3-3/4"" high x
9-1/3" deep
iexciuding feet)

WEIGHT 3.1 lbs.

SP-430 PARTS LIST

N o New parts

Part Mo. B Description Ref. MNo.
A010942-03 N | Case (B)
A01-0944-03 N | Case (A)
A20-2468-03 N | Panel KM
A20-2469-03 M | Panel T
A23-1431-04 Rear panel
B04-0406-04 N | SP grill
BO7-0613-14 SP ring
B39-0407-04 Spacer x 2
B46-0404-00 Warranty card K
B50-4026-00 N | Instruction manual KM
B850-4027-00 N | Instruction manual T

MB-430 PARTS LIST N : New parts
Part No. mﬂfg‘ Description Ref. No.
A130635-03 N | Angle
B50-4016-00 N | Instruction manual
HD1-445403 Packing control {inside)
H25-0077-04 Protective bag
H25-0098-04 Protective bag 150 x 480
J30-0621-04 N | Spacer x 2
NOS-0007-05 Wingboltx 5
NO9-0008-04 Hex. screw x 6
N 14-0009-04 MNut x 6
N15-1060-46 Flat washer x 6
N16-0060-46 Spring washer x 6
N32-3006-46 Flat screw x 4
N99-0308-04 N | Hex, head screw x 6
Ww01-0401-C4 Hex wranch
Part No. m':f;, Description Ref. No.
E20-0208-04 Terminal plate
E30-1629-0b SP cord
G53-0507-04 Packing x 4
HO1-4468-04 N | Packing carton KM
HO1-4469-04 N | Packing carton
H10-2513-02 Packing fixture (F)
H10-2514-12 Packing fixture (R)
H12-0445-04 Cushion
H20-1407-03 Protective cover
H25.0077-03 Protective bag Accessory
J02-0323-06 Foot x 4
J02-0409-04 Assistant foot
J21-1144-14 SP mounting hardware x 2
J21-2573-04 Foot mounting hardware x 2
J61-0019-05 Vinyle tie
MN15-1030-46 Washer x 8
N30-3008-46 Round screw x 4
N35-3006-41 Bind screw x 12 Case
N87-3006-46 Salf tapping screw x 6
N87-3008-46 Selt tapping screw x 4
TD7-0224-05 N | Speaker




YK-885/SN.YK-88C/CN I

YK-88S

FILTER

YK-88C

item

Rating

Item

Rating

Nominal center frequency

ga30 kRz

Center frequency fo

8830.7 kHz

Certer frequency deviation

Within =180 Hz a1t 6 aB

Center frequency dewviation

fo+ 150 Hz at 6 dB

Fass bandwidth

4+ 1.2 kHz or maore at 6 dB

& dB handwidin

+ 250 Hz or more

+1 5 kHz aor more at 6 dB
4+ 2.2 kHz or less at 60 dB

60 dB bandwidth

+ 900 Hz or less

Attenuation bandwidth Ripple 2 dB or less
ke . 0B
£ 3.0 ke or lass a{ By Insertion loss 6 dB+2 dB
Hople DT o s Guaranteed attenuation 80 dB aor more within
Inserton |oss 6 dB or less o+ kHz 10 £ 1 MHz

80 dB or more within
+3 kHz or 1 MHz

BOO 218 pF

Guaranteed attenualion

Input and outpu! impedance | 600 2115 pF

Input and oulput iIMmpedance

Table 3 CW crystal filter YK-88C
(L71-0211-05) Option

Table 1 SSB crystal filter YK-88S5
{(L71-0208-05) Option

YK-88SN YK-88CN

Rating
8830.7 kHz
fo£50 Hz at 6 dB |
+ 125 Hz or more
+ 600 Hz or less

Rating Item
B30 MRe

8830 kHz = 160 Hz at 6 dB
+ 900 Hz ar more

+ 1BOC Hz or less

Item

Cemter freguency lo Cernler frequency fo

Center freguency dewviation
6 48 bandwidth
60 dB bandwidth

Center freguency dewviation
6 d8 bandwiotn
G0 dB handwidin

Guaranteed atlenuation 80 dB ar more within Ripole 2 B or less

fo+25 kHz 10 £7 MHh2z Insertion loss B dB+2 dB
Ripple 2 dB or less Guaranteed attenuation 80 dB or more within
Insertion loss 3 dB+Z dB to £2 kHz to £ 1 MHz
Inout and oultpul iIMpedance 800 @15 pF Input and output impedance | 600 /15 pF

Table 2 SSB crystal filter YK-BBSN

Table 4 CW crystal filter YK-88CN
(L71-0220-05F) Option |

{L71-0221-05) Option




" AT-440

PARTS LIST

» New Parts

Farts without Parts No. ara not supplied.

Les articles non mentlonnes dans le Parts No. ne sont pas fournis.
Telle chne Parts No. werden nicht gellefert.

Ref. No. Address Description
S$NES & | B A E/79 W
AT-440
- B46-0411-00 WARRANTY CARD
= #| BE0-B0S4-00 INSTRUCTIBN MANUAL
¥| HO1-4695-04 [TEM CARTEN BREX
- *| HO3-2283-04 CARTAN BRX LBUTSIDE)
¥ H12-1370 03 PACKING FIXTURE
- ¥ H12-1371-D4 PACKING FIXTURE
- H25-0029-04 PRBTECTIBN BAG
- H25-0705-04 PREBTECTIBN BAG
- NE7--3006-46 BRAZIER HEAD TAPTITE SCREW
- 5 Xo7-1150-00 AT UNIT ASSY

TRIO-KENWOOD CORPORATION

Smonogr Shibuya Building, 17-5, 2-chome Shibuya, Shibuya-ku, Tokyo 150, Japan

TRIC-KENWOOD COMMUNICATIONS
1111 West Walnut Street Compton Califorria 90220.U.S A

TRIO-KENWOOD COMMUNICATIONS
DIVISION OF TRIO-KENWOOD ELECTRONICS, GmbH
Rembruker str. 15, 6056 Heusenstamm West Germany

TRIO-KENWOOD ELECTRONICS, N.V.
Leuvensesteenweg 504, B-1930 Zaventem, Belgium

TRIO-KENWOOD (AUSTRALIA) PTY. LTD. (INCORPORATED IN NS W)
4E. Woodcock Place, Lane Cove, N.S.W. 2066, Australia

b
© 1886-2 PRINTED IN JAPAN B51-1919-00 (T) 1501 -



