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CERTIFICATION

HewlettPackard Companycertifiesthat this product metits publishedspecificationat thetimeof
shipment from the factory. HewlettPackardfurther certifies that its calibration measurementare
traceableto the United Stated\ational Bureauof Standardsto the extentallowed by the Bureau's

calibration facility. and to the calibration facilitiesof other International Standard$rganization
members.

WARRANTY

This HewlettPackardinstrument products warrantedagainstdefectsin materialand workmanship
for a period of oneyearfrom date ofshipment.During the warranty period HewlettPackard Com
pany will,atits option,eitherrepairor replaceproducts whictproveto be defective.

For warrantyserviceor repair, thisproduct must be returnetb a servicefacility designated byHP.
Buyershall prepay shippinghargeso HP and HPshall pay shippingchargedo returnthe productto
Buyer. However,Buyer shall pay all shipping chargeduties, andtaxesfor productsreturnedto HP
from anothercountry.

HP warrantsthatits software andirmware designatedy HP for usewith aninstrumentwill execute
its programmingnstructionswhen properly installedn thatinstrument.HPdoesnot warrantthat the
operationof theinstrument,or software,or firmwarewill be uninterruptear error free.

LIMITATION OF WARRANTY

The foregoingwarranty shall not apply to defectsresultingfrom improperorinadequatemaintenance
by Buyer, Buyersuppliedsoftwareor interfacing, unauthorizedmodification or misuse,operation
outsideof the environmentalspecificationsfor the product,or impropersite preparationor main

tenance.

NO OTHER WARRANTY IS EXPRESSEDDR IMPLIED. HP SPECIFICALLY DISCLAIMS THE JVt
PLIED WARRANTIESOF MERCHANTABILITY AND FITNESSFORA PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN AREBUYER'S SOLE AND EXCLUSIVE REMEDIES. HP
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE
QUENTIAL DAMAGES, WHETHER BASEDON CONTRACT,TORT, OR ANY OTHER LEGAL
THEORY.

ASSISTANCE

Product maintenance agreemeiaisd other customerassistanceagreements are available fetewlett
Packardproducts.

For any assistancecontact yournearest HewletPackard Salesand Service Office. Addressesre
providedat thebackof this manual.
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MODEL 8559A

GENERALINFORMATION

SAFETY SYMBOLS

The following safety symbolsare usedthroughoutthis manualandin the instrument.Familiarize
yourself with eaclof thesymbolsandits meaning before operating thistrument.

A
(4

CAnITINN

[ warnING I

Instruction manualsymbol. The instrumentwill be markedwith this symbol
whenit is necessaryor the userto refer to the instructionmanualin orderto
protect the instrumentagainstdamage.Location of pertinentinformation
within the manualis indicated byuseof this symboin thetableof contents.

IndicatesdangerousoltagesarepresentBe extremelycareful.

TheCAUTION signdenotes dazard.lt callsattentionto a proceduravhich, if
not correctlyperformed ormdheredo, could resulin damageo or destruction
of theinstrument.Do not proceed beyond CAUTION sign untiltheindicated
conditionsarefully understoocandmet.

The WARNING signdenotes dazard.It callsattentionto a proceduravhich,
if not correctly performed or adheret, could resultin injury or lossof life.

Do not proceed beyond WARNING sign until the indicated conditionsre
fully understoodandmet.

GENERAL SAFETY CONSIDERATIONS

WARNING I

BEFORE THIS INSTRUMENT IS SWITCHED ON, make sure it has been
properly grounded through the protective conductor of the ac power cable
to a socket outlet provided with protective earth contact. Any interruption of
the protective (grounding) conductor, inside or outside the instrument, or
disconnection of the protective earth terminal can resultin personal injury.

WARNING I

There are voltages at many points in the instrument which can, if contacted,
cause personal injury. Be extremely careful. Any adjustments or service pro-
cedures that require operation of the instrument with protective covers
removed should be performed only by trained service personnel.

CAUTION

BEFORE THIS INSTRUMENT IS SWITCHED ON, make sure its primary
power circuitry has been adapted to the voltage of the ac power source.
Failure to set the ac power input to the correct voltage could cause damage
to the instrument when the ac power cable is plugged in.
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FIGURE 1-1. HP MODEL8559A SPECTRUM ANALYZER AND ACCESSORIES SUPPLIED
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MODEL 8559A

GENERALINFORMATION

SECTIONI
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This Operationand Servicemanualcontains

informationrequiredto install, operate, test, adjust,

and servicethe HewlettPackard 8559A Spectrum
Analyzer. Figurel-1 showstheinstrumentandacces
soriessupplied. Thisection covermstrumentidenti
fication, description,options,accessories, specifica
tions,and othebasicinformation.

1-3. DESCRIPTION

1-4. TheH P 8559Adisplaystheamplitudeandfre-

guencyof eachcomponentof an input signalon a

CRT. This display gives quantitative information
often notavailablefrom a conventionabscilloscope.
The H P 8559Ais capableof measuringsignalsfrom

—112dBmto *+30dBm over a frequencyrangeof

10MHz to 21 GHz.

1-5. The completemeasuring system includdbe
H P 8559ASpectrumAnalyzer pluggednto a com
patible HewlettPackarddisplaymainframe.

1-6. MANUAL ORGANIZATION

1-7. This manualis divided into eight sectionsas
follows:

SECTION I, GENERAL INFORMATION;
containstheinstrument descriptioandspecifi
cations, explains accessoriemnd options,and
listsrecommendetestequipment.

SECTION II,INSTALLATION AND OPER
ATION VERIFICATION; containsinforma
tion concerninginitial mechanical inspection,
preparation foruse, operating environment,
packagingand shipping,and operationverifi-
cation.

SECTION Ill, OPERATION; contains
detailedoperatingnstructionsfor operationof
theinstrument.

SECTIONIV, PERFORMANCETESTS;con
tainsthe necessary test® verify that theelec
trical operationof theinstrumentis in accord
ancewith published specifications.

SECTIONYV, ADJUSTMENTS; containsthe
necessaryadjustmentprocedureso properly
adjust thenstrumentafterrepair.

SECTIONVI, REPLACEABLEPARTS;con
tainsthe information necessaryo order parts
and/orassembliefor theinstrument.

SECTION VII, MANUAL BACKDATING
CHANGES; contains backdatingnformation
to make this manual compatible with earlier
equipment configurations.

SECTIONVIII, SERVICE; containsschematic
diagrams block diagrams,componentocation
illustrations, circuit descriptions,and trouble

shootinginformation to aid in repair of the
instrument.

1-8. On the title page ofthis manual, below the
manualpart number, isa microfichepart number.
This numbermay beusedto order 4- by 6-inch
microfilm transparenciesf themanual. Eacimicro-
fiche containaup to 60 photoduplicatesof the man
ual pages.The microfiche package alsimcludesthe
latestManual Updatingupplement.

1-9. SPECIFICATIONS

1-10. Instrumentspecificationsare listed in Table
1-1. Thesespecificationsare theperformance stand
ardsor limits against whichthe instrumentis tested.
Table %2 lists supplementaktharacteristics. Supple
mentalcharacteristicsare not specificationsbut are
typical characteristics includeds additional infor-
mationfor theuser.

NOTE
To ensure that the HP 8559A meets
the specifications listed in  Table 1-1,

performancetests (Section V) should
be performed every six months.

11



GENERAL INFORMATION

1-11. SAFETY CONSIDERATIONS

1-12. Before operating thisnstrument,you should
familiarize yourself withthe safety markingson the
instrumentand safety instructionsn this manual.
This instrumenthasbeenmanufactured andested
accordingto internationalsafety standards. How
ever,to ensure safeperation ofthe instrumentand

personal safetgf theuserandservicepersonnelthe

cautionsand warningsin this manualmust befol-

lowed. Referto the summaryof safety consider
ationsat thebeginning ofthis section. Refealsoto

individual sections ofthis manualfor detailedsafety
notation concerningthe use of the instrument as
describedn those individuasections.

1-13. INSTRUMENTS COVERED BY MANUAL

1-14. Serial Numbers

1-15. Attachedto the rear of this instrumentis a

mylar serialnumberlabel. The serial numberis in

two parts.The first four digits and letter are the
serialnumberprefix; thelast five digitsare thesuf

fix. (Referto Figure1-2.) The prefix is thesame for
all identical instruments;it changes onlywhen a
changeis madeto the instrument. The suffix, how-

ever, isassigned sequentialpndis differentfor each
instrument. The contentsof this manualapply to

SERIAL NUMBER

PREFIX SUFFIX

———

ser 2203201726

OPT
(T4 HEWLET T« PACKARD
LAle MADE Iy USA

FIGURE 1-2. TYPICALSERIALNUMBER LABEL

instrumentswith the serial numberprefix(es)listed
underSERIAL NUMBERSonNthetitle page.

1-16. Manual Updating Supplement

1-17. Aninstrument manufactured aftdre print-
ing of this manualmight have aserialnumberprefix
thatis notlistedonthetitle page.This unlisted serial
number prefix indicatesthe instrumentis different
from thosedescribed irthis manual. Themanualfor
this newerinstrumentis accompaniedy a yellow

1-2

MODEL 8559A

ManualUpdatingsupplement. This supplement eon
tains changénformationthatexplainshowto adapt
themanualto the newerinstrument.

1-18. In additionto changeinformation,the sup
plementmay containinformation for correcting
errorsin the manual.To keepthis manual agurrent
and accurateas possible, Hewlett Packard recom
mendsthat you periodically requesthe latest Man-
ual UpdatingsupplementThe supplement carries a
manualidentification block thatincludesthe model
number, print dateof the manualand manualpart
number. Complimentarycopies of the supplement
are available from HewlettPackard. Addressesof
HewlettPackard officesare locatedat the back of
thismanual.

1-19. Manual Backdating Changes

1-20. Instruments manufactured before thent-
ing of this manualhavebeen assigned seriabmber
prefixesotherthanthosefor which this manualwas
written directly. Manual backdating informationis
providedin Section VIIto adaptthis manualto ear
lier serial number prefixes.

1-21. This information should notbe confused
with information containedin the yellow Manual
Updating supplement,which is intendedto adapt
this manualto instrumentsmanufactured aftethe
printing of thismanual.

1.22. ACCESSORIES SUPPLIED

1-23. A typeN maleto BNC female adaptertdi P
PartNumber12560780,is supplied withthe stand
ardinstrumentfor the useof lightweight cables with
BNC connectors.

1-24. Sidestopkit, HP PartNumber08558-6031,
is suppliedto preventthe spectrumanalyzerfrom
sliding out of the mainframe. Wherihe side stops
areinstalled,theplug-in cannotberemovedrom the
mainframe.Refer to Section Il for installation or
removalof thesidestops.

1-25. Three graticul@verlaysprovidetheoperator
with referencdevel labels for the CRT. HP Part
Number5020:8565is the overlay for HP 180-series
display mainframes.H P Part Number5020-8566is

the overlay for HP 181-seriesdisplay mainframes.
HP Part Number50208567is the overlay for HP

182-seriesdisplay mainframes.For properinstalla

tion of thegraticuleoverlay, refetto Section Il
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GENERALINFORMATION

TABLE 1-1. HP MODELB8569ASPECIFICATIONS (1 OF 4)

SPECIFICATIONS

FREQUENCY SPECIFICATIONS

FREQUENCY RANGE

10 MHz to 21 GHz, covered insix pushbutton-
selectableanges:

Frequency  Mixing Lowest Highest
Band Mode  Freq (GHz) Freq
GHz (n) [ALT IF] (GHz)
.01-3 1- 0.010 3.060
[0.025]
6—9 1+ 6.035 9.060
[6.020]
3-9 2— 3.033 9.120
[3.048]
9-15 2+ 9.058 15.120
[9.043]
6—15 3- 6.055 15.180
[6.070]
12.1-21 3+ 12.080 21.000
[12.065]
FREQUENCY SPANS
Full Span (F)

Entire frequencyanddisplayedwith frequency
of tunable markeindicatedby FrequencyGHz
readout.

Per Division (MHz/Div, kHz/Div)
14 frequencyscalecalibrationsn 1-2-5 sequence
from 10 kHz/div to 200 MHz/div. Centerfre-
quencyis set withtheTUNING control andndi-
catedby theFREQUENCYGHzreadout.

Zero Span (0)
Analyzerfunctionsasa manuallytunedreceiver,
at thefrequency indicatetly the FREQUENCY
GHzreadout, fortime-domain displayf signal
modulation.

FREQUENCYACCURACY

Tuning Accuracy
FrequencyGHz readout(centeror marker fre
quency)afterzeroingontheL O feedthrough:
0.01-3.0GHz: % (1 MHz * 0.3% ofcenter
frequency)
3.0-21.0GHz:
frequency)

+ (5MHz * 0.2% of center

Frequency Readout Resolution
1MHz

Frequency Span Accuracy
+ 5% of displayedrequencyseparation

SPECTRAL RESOLUTION AND STABILITY

ResolutionBandwidths
Eight selectable resolutid8-dB) bandwidthsin
1-3 sequencérom 1kHz to 3 MHz. Bandwidth
may beselectedndependentlyor coupledwith
frequency span. Optimum ratiaf frequency
spanto resolution bandwidths indicatedby
alignmenbof markers(><Y»n thetwo controls.

Resolution Bandwidth Accuracy:
Individual resolutiorbandwidttB8-dB points:
<+15% (<x30%for 3-MHz bandwidth)

Selectivity:

60-dB/3-dBresolutiorbandwidthratio: <15:1

Stability

For fundamentahixing (n = 1— or 1F):
Residual FM:

<2kHz p-pin 0.1second'

Noise Sidebands:

=70 dB down,>30 kHz from centerof CW
signalwith 1 kHz resolutionbandwidth and
video filterat MAX (notin detent).

Video Filter

Postdetection lowpasdilter averageslisplayed
noisefor a smooth trace. ThBIAX (detent)
position selects a videdilter bandwidth of
approximatelyl.5 Hz for noiselevel measure
ment.

AMPLITUDE SPECIFICATIONS

AMPLITUDE RANGE
— 111dBmto +30dBm.

'<2 kHz p-p in 0.1 secondin a 180seriesdisplay main-
frame with 220/240Qine voltage.

13
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TABLE 1-1. HP MODEL 8559A SPECIFICATIONS (20F 4)

Maximum Input (without damage)Levels
Total Power:
+20 dBm (O.IW, 2.2 Vrms)with 0 dB input
attenuation
+30 dBm (IW, 7.1 Vrms) with =10 dB input
attenuation
DC. +7.1V
AC (<IO0Hz): 7.1Vrms
Peak Pulse Power:
+50 dBm (100W, <10 usec pulsewidth, 0.01%
dutycycle) withinput attenuatior=30 dB

Gain Compression
<0.5 dB for a —10 dBm input level with 0 dB

input attenuation.

Average Noise Level
The displayed average noidevel determines
sensitivity (minimum discernible signal). Signals
at this input level peak approximately3 dB
abovethedisplayednoise.
Maximumaverage noiskevel with 1 kHz resolu
tion bandwidth, 0 dB input attenuation,and
video filter at MAX (detent):

Calibrator Output
—10dBm + 0.3dB(into 50%2)
35MHz + 400kHz

Reference Level
10-dB stepsand a 12-dB vernier for calibrated
Reference_evel adjustment from-112dBmto
+60dBm.'
Step Accuracy (with 0dB input attenuation):

-10dBmto -80dBm: +0.5dB
-10dBmto-100dBm: +1.0dB
Vernier Accuracy:
+0.5dB

Frequency Response

Frequency response, measured vithr 10 dB
input attenuationincludesinput attenuator flat
ness, mixerflatness,and bandto-bandampli
tudevariation:

Frequency Response
Frequency Band GHz (+dB MAX)

01— 3 10
6— 9 10
3— 9 15
9— 15 18
6— 15 21
121 — 18 23
18—21 30

Frequency Harmonic Average Noise
Band (GHz) Mode Level (dBrn)
01— 3 1- -111
6— 9 1t -108
3— 9 2- -103
9— 15 2t -98
6— 15 3- -93
121— 18 3+ -92
18 — 21 3+ -90

Calibrated Display Range
Log (from Reference Level):
70dBwith 10dB/DIV AmplitudeScale
8dBwith 1dB/DIV AmplitudeScale
Linear:
8divisions withLIN AmplitudeScale

AMPLITUDE ACCURACY

With AUTO sweep time selecte@mplitude accu
racyis determinedoy oneor moreof thefollowing
factors, dependingnthemeasuremertechnique.'

2Wherswitchingto or from the Alternate IF, the REF

LEVEL CAL andtheFREQ CAL shouldbe readjusted.
Without readjustmentan additional referencelevel

errorof +1 dB and an additionalfrequencyreadout
errorof +1MHz may result.

Input Attenuator
0dBto 70dB of input attenuatiorselectable inl0-
dBsteps

Step Accuracy:

0dBto60dB, 0.01to 18.0GHz: <+1.0dB
per 16dBstep

Maximum Cumulative Step Error:
0dBto60dB,0.01t018.0GHz: <*2.4dB

Bandwidth Switching(Amplitude Variation)
Bandwidths MHz to 300kHz: <+0.5dB
Bandwidths MHzto1kHz: <+ 10dB

'"Inputlevelnot to exceednaximumlevels.
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GENERALINFORMATION

TABLE1-1. HP MODEL8559A SPECIFICATIONS(3 OF 4)

Display Fidelity
CRT linearity andlog or linear fidelity affect
amplitude accuracwt levels other than Refer
encelevel.
Log Incremental Accuracy:
+0.1dB perdB from Referencéevel
Log Maximum Cumulative Error:
<zr1.5dBoverentire70-dBrange
Linear Accuracy:
+ 3% of Referencéevel

RESIDUAL RESPONSES
<-90dBm (0.01-3.06 GHz)' with 0 dB input
attenuatiorand nosignal preserdatinput.

SWEEP SPECIFICATIONS

SWEEP TIME

Automatic (AUTO):
Sweeptime adjusted automaticaltp maintain
absolute amplitude calibratidar any combina
tion of frequencyspan,resolution bandwidth,
andvideofilter bandwidth.

Calibrated Sweep Times (sec/Div, mSec/Div,
uSec/Div):
20selectablsweepgimes in1-2-5 sequencérom
2 psec/div to 10 sec/div (excluding2 sec/div),
provided primarilyfor time-domain calibration
in zero sparf0).
Sweeptime accuracy: +10% (+20% for 5
and10sec/div)

GENERAL SPECIFICATIONS

TEMPERATURE RANGE
Operating: 0°Cto +55°C
Storage: —40°Cto +75°C

HUMIDITY RANGE
Type-testedrom 50%to 95% relative humidity
(=*40°C)perrequirementsf MIL-STD-810C,
Method507.1,ProcedurdV.

'0.025 — 3.06GHz with ALT IF selected.

EMI
Conductedand radiated interferends in com
pliancewith MIL-STD 461A, Methods CEO3
and REO2,CISPR Publicatiorl1 (1975)and
MessempfaengePostverfuegungs26/527/79
(Kennzeichnung/lit F-Nummer/Funkschutzzei-
chen).

POWER REQUIREMENTS
HP Model 853A Display with HP Model 8559A
Spectrum Analyzer:
1000r 120Vac +5% - 10%, 48to 66 Hz, single-
phase.Power consumptiotessthan 200 Volt-
amperesvith plug-ininstalled.
HP Model 182T/180TR Display with HP Model
8559A Spectrum Analyzer:
115 or 230 Vac +10%, 48-440Hz. Power con
sumptionlessthan 200 Volt-ampereswith plug-
in installed, convection cooled.
HP Model 181T/181TR Display with HP Model
8559A Spectrum Analyzer:
1150r 230 Vac = 10%, 48440Hz. Power con
sumptionlessthan 225 Volt-amperewith plug
in installedconvection cooled.

WEIGHT
HP Model 8559A Spectrum Analyzer:
Net: 5.5 kg(12.11bs)
Shipping: 9.1kg (201bs)
HP Model 853A Display:
Net: 15.9 kg (35Ibs)
Shipping: 18.6kg (411bs)
HP Model 853A Option001 Display:
Net: 14.5kg (321bs)
Shipping: 17.3kg (381bs)
HP Model 182T Display:
Net: 12.5kg (271bs)
Shipping: 16.5kg (361bs)
HP Model 181T Display:
Net: 11.0kg (24lbs)
Shipping: 15.5kg (341bs)
HP Model 181TR Display:
Net: 12.0kg (261bs)
Shipping: 17.5kg (381bs)
HP Model 180TR Display:
Net: 12.0kg (261bs)
Shipping: 17.5kg (38lbs)
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TABLE 11. HP MODELB8559ASPECIFICATIONS(4 OF 4)

DIMENSIONS
HP Model 8559A Spectrum Analyzer: HP Model 182T Display:
o Ir 20?16
2 ‘:;!4_) ok (7 15/16) | ] [_TOP ){ |
TOP Note:
] (711/18) Dimensionsin millimeten
and (inches).
l 3;.9 498.5 (195/8)————-»1
e 452.4 (17 13/16)—————»|
—={ 177 (6 31/32) }=— (17751 ’(17—)
: -
REAR m 113 122
i (4 3/8) (4 29/64) SIDE 14 13/16)
I
fe—3089 (12 5/32} —=] | asma |
346 (13 5/8) ——= (135/16) & =0E L
175
(11/16)
HP Model 853A Display: HP Model 181T Display:
o]
4475 200
(17 6/8) 3 (7778 | I TOP__J[ 1
Not
4229 o ODeimensions n millimeters
Note: 116 21/32) and (inches)
aI?ri‘rdinensions;in milimeters T :g? ;2(11;/;/)4)———_’
(inches}. |
L=

- 3785
™ {1429/32)

- 5245 (20 21/32)

180 94 SIDE
(6 19/64) | oo (3 45/64)
@ REAR ‘ I SIDE - -/
N . :1;0;56‘41 ——.—~
(63/4) (5}
1349
(55/16) |
HP Model 853A Option 001 Display: HP Model 180TR/181TR Display:
Note: N
Dimensionsin millimeters and (inches). [ 493 (19} ———»
@EIA rack height (includingfiller strip) J
for cabinetheight (including feet) -
add 0 15/16) to EIA rack height. '
P (B)Rear apron recess.
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MODEL 8559A

GENERALINFORMATION

TABLE 1-2. MODEL 8559A/180-SERIES SUPPLEMENTALCHARACTERISTICS(1 OF 3)

SUPPLEMENTAL CHARACTERISTICS

NOTE: Values in this table are not specifications. They are typical

included for user information.

characteristics

FREQUENCY CHARACTERISTICS

FREQUENCY ACCURACY

Frequency Cal
Adjusts digital FREQUENCY GHz readout.
FREQUENCYCAL controlmaybeusedto cali-
bratethe frequencyreadouton a known signal
or onthe35MHz CAL OUTPUTsignal.

FREQUENCY RANGE

Alternate IF
Regular IF approximately3.0075 GHz. Alter-
natelF availableat approximately2.9925 GHz
for all frequencybands(minimum frequency25
MHz).

SPECTRAL RESOLUTION AND STABILITY
Frequency Drift
(Fundamentalmixing —n =1- or 1+)
At fixed center frequencgfter2-hour warmup:
<+25kHz/10 minutes
With temperaturehanges:
<200 kHz/°C

ResolutionBandwidth  Shape
Approximately gaussian (synchronoustyned,
4-pole filter).

Spectral Resolution
The following graph showstypical spectrum
analyzer resolutiorfor different resolution
bandwidths.

]

Amplitude Difference (dB)

50

AMPLITUDE CHARACTERISTICS

AMPLITUDE RANGE AND ACCURACY

Dynamic Range
Maximum powerratio of two signals simultane
ously presenat theinput that may be measured
within the limits of specified accuracy, senskiiv
ity, and distortion (i.e., spuriousresponses):
>70dB.

Frequency Response and Average Noise Level
The following graphshows typical frequency
responseand averagenoise level versusfre-

quency.
o=
1 T T 1 g
i Typical Frequency Rs&mm Excursion Limits 2
e e oz
L | [ [ E
- L 110 £
. —60 - .
ﬂ% ]
g_}ﬂ — ’:I/l/
£ 1 MHz = [
&80 — 1
|3 ‘ | |
[ - |
4 S S -
i P e
- " ]
e o o il
=100 |- kHz (specified) — —= T _—J_/’
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| TkHZ oma
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| ] l
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Frequency (GHz}

AVERAGENOISE LEVEL AND FREQUENCY RESPONSE

Amplitude Scale Switching
ReferencelLevel variation is typically lessthan
+ /- 1dBfor anychange imAmplitudeScale.

SPURIOUSRESPONSES
(with 0 dB input attenuation)
Second Harmonic Distortion

!

10 MHz 100 MHz

i
100 kHz

Frequency

SIGNAL RESOLUTION VS. FREQUENCY SEPARATION

60
1 kHz 10 kHz 1 MHz

Input Poner Relative: Distortion-

—40dBm <-70 dB
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GENERAL INFORMATION

MODEL 8559A

TABLE 1-2. MODEL8559A/180-SERIES SUPPLEMENTAL CHARACTERISTICS(20F 3)

SUPPLEMENTAL CHARACTERISTICS

NOTE: Values in this table are not specifications. They are

included for user information.

typical characteristics

18

Third Order IntermodulationDistortion

For Two Input Signals with Relative
Input Power Signal Sep. Disoition
—30dBm 50 kHz <-70dB

Signal Identifier
Signalidentifier provided overentire frequency
rangeand in all FrequencySpan/Div settings.
Correctsignal responses a 1 MHz shift to the
left andapproximately @ dB loweramplitude.

SWEEP CHARACTERISTICS

MANUAL SWEEP
Spectrum analyzer madeswept manually, in either
direction,with front panelcontrol.

SWEEP TRIGGER
Free Run
Endof each sweep triggerewsweep.

Line
Sweep triggeredt adine frequency.

Video
Sweep triggeredn postdetectionvideo wave
form. Onehalf majordivision of vertical deflee
tion requiredto trigger sweep.

Single
Single sweeptartedor resetby turning SWEEP
TRIGGERclockwise momentarily.

FRONT PANEL INPUT AND OUTPUT
CHARACTERISTICS

SIGNAL INPUT

Input Impedance
50 ohms nominal; Precision TypeN female
connector.

Input SWR
<2.0SWRwith 0dBinput attenuation
<1.3SWRwith =10dBinput attenuation

LO Emission (3.0 - 6.1 GHz)
=<_8dBmwith 0dBinputattenuation

REAR PANEL OUTPUT
CHARACTERISTICS'

VERTICAL, PENLIFTIBLANKING,

HORIZONTAL OUTPUTS(AUX A, B, D)
Theseoutputs arecompatiblewith and may be
usedto drive HP X-Y Recordergusing positive
pencoilsor TTL penlift input) and CRT moni
tors.

AND

AUX AVERTICALOUTPUT
BNC outputprovides detected video sigrfabm
a50-ohmoutputimpedanceTypical 0— 800mV
range corresponds full 8-division CRT vertical
deflection.

AUX B PENLIFT/BLANKING OUTPUT
BNC outputprovides a 15V penlift/blanking
signalfrom a 10K-ohmoutputimpedancenvhen
CRT traceis blanked. Otherwisequtputis low
at O/ (low impedance, 150 mA max.) for an
unblankedrace.

'Rear panel outputs refer to 180T-seriesdisplay main-
frames and other 186seriesmainframeswith Option 807
installed. Horizontal, vertical, and blanking outputs,
attenuatedand shifted in dc level, are availableon other
180-series mainframesat the MAIN SWEEP, MAIN

GATE, and DELAYED GATE outputs, respectively.DO
NOT connectan X-Y recorder to the DELAYED GATE
OUTPUT, or damagewill result.



MODEL 8553A GENERALINFORMATION
TABLE1-2. MODEL 8559A/180-SERIES SUPPLEMENTAL CHARACTERISTICS(30OF 3)

SUPPLEMENTAL CHARACTERISTICS

NOTE: Values in this table are not specifications. They are typical characteristics
included for userinformation.

AUX C 21.4 MHz IF OUTPUT with 0 dB input attenuation).Output level is
BNC output provides21.4 MHz IF signal (lir approximately — 10 dBm into 50 ohmswith a
early relatedto spectrumanalyzerRF input) signal displayedtReferencéevel.

from a 50-ohm outputimpedanceOutputband
width controlled by spectrum analyzeRESO AUX DHORIZONTALOUTPUT

LUTION BW setting; output amplitudecon BNC output provides horizontal sweep voltage
trolled by INPUT ATTEN, REFERENCE from a SK-ohm output impedance. -5V to
LEVEL FINE, and first six REFERENCE + SV rangecorrespondso full 10-divisionCRT

LEVEL positions(i.e., — 10 through —60dBm horizontal deflection.



GENERALINFORMATION

1-26. EQUIPMENT REQUIRED BUT NOT SUP-
PLIED

1-27. Display Mainframe

1-28. An HP 853Adigital Spectrum AnalyzeDis-

play is recommendedor usewith the HP 8559A.

Therear panebf theHP 853A mainframeprovides
the following output connections: HORIZ
(SWEEP), VERTICAL (VIDEO), BLANK

(PENLIFT), 21.4MHz IF, andHP-IB interface con
nector.

1-29. An HP 180T-series display mainframe
(180TR, 181T, 18ITR, or 182T) is alsodesignedor

use withtheH P 8559A.. In theHP 180T-seriegnairt

frame, therearpanelauxiliary output connectors
(AUX A, AUX B, AUX C, andAUX D) provide,
respectively, VerticaDutput, Pen Lift Output,21.4
MHz IF Output, andHorizontalOutput.A standard
HP 180seriesdisplay mainframgHP 180A/AR,

HP 180C/D, HP 181A/AR, HP 182A/C, or HP

184A/B) provides onlyhorizontal, vertical, and

blanking rear panelutputs. Furthermoréheseout

puts are attenuatemhd shifted indc level. Unbuf

fered rear panebutputs (similar to the HP 180T-

seriespreprovided onlyif Option807is installed.

1.30. Extender Cable Assembly

1-31. An ExtenderCable Assembly(Figure 1-3),
H P PartNumber5060-0303, allowsoperatiorof the
HP 8559A outside the displagnainframe This pro-
vides accesto the HP 8559A for necessanadjust
mentsandsomeperformanceests.Thiscables also
usefulfor troubleshooting.

1-32. EQUIPMENT AND ACCESSORIES
AVAILABLE
1-33. Input Limiter

=

FIGURE1-3. HP 11683A LIMITER

1-34. TheHP11693A Limiter canbe usedwith the
HP 8559A to preventinput mixer damage du¢o
inadvertent applicatioof strongsignals. Frequency

110
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responseflatnessis degradedby lessthan +0.5 dB
from 100 MHz to 12.4 GHz; the limiter is usable
from 10MHz to 18 GHz. Input levelsof 1 wattaver
ageor 75watts peak cahetolerated.

1.35. Low Pass Filter

FIGURE 1-4. HP 11870A LOW PASSFILTER

1-36. The HP 11870A Low PassFilter (dc2.6
GHz) canbe used witithe HP 8559A to rejectsig-
nalsabove 3GHz by morethan60dB for imagefree
measurements/erthel0MHz to 2.6 GHz range.

1-37.
tions)

Modification Kit (Option 807 Connec -

1-38. A modification kit, HP Part Number00180-
69503, provideghematerialsandinformationneces
sary to install unbuffered rear panel connections
(formerly included inOption 807)in the following
display mainframes:HP 180A/AR, HP 180C/D,
HP 181A/AR, HP 182A/C, andHP 184A/B. Refer
to Tablel-3 for adescriptiornof partsincluded inthe
modificationkit.

1-39. Oscilloscope Camera

FIGURE1-5. HP 1978 Opt 002,006 OSCILLOSCOPE CAMERA

1-40. TheHP 197B, Option002, General Purpose
Camera cate usedvith HP 180- andH P 181-series
displaymainframedo make a permanent recood
measurements’he HP 10367A adapterallows the
camerdo be used withH P 182seriesnainframes.



MODEL 8559A GENERALINFORMATION
TABLE 1-3. PARTSINCLUDEDIN MODIFICATION KIT 00180-69503
Quantity Description HP Part Number
1 Output Amplifier Assembly (Auxiliary OutputBoard) 0018066551
1 Label 71203116
2 3/4inch piecesof shrinktubing 08900720
1 ServiceNote 180A/AR-10, 180C/D-2, 181A/ARS,
182A/C-1, or 184/B-1 (modificationis
similarfor all instrumentdisted)

1-41. SERVICE ACCESSORIES

1-42. Service accessoriaseshownin Figurel-6.

1-43. RECOMMENDED TEST EQUIPMENT

1-44. Table 34 lists all of the equipment required
for testing, adjustingand troubleshooting the
HewlettPackard ModeB559A SpectrumAnalyzer.
Other equipment maybe substitutedif it meetsor
exceedshecritical specificationsistedin the table.

11
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GENERALINFORMATION

MODEL 8559A
Item Description cD HP Part Number

1 BoardPuller,2 pronggo lift PCboards 1 03950-4001
2 ExtenderBoard,6 pin,12 contacts 8 08505-60109
3 Extender Boardl 0 pin, 20 contacts 2 85680-60028
4 ExtenderBoard,12 pin, 24 contacts 2 08559-60042
5 Extender Board22 pin, 44 contacts 8 08565-60107
6 ExtenderCableAssemblyfor plugin operationout of

display mainframe 9 5060-0303
7 Tuning Tool, modified5/16 inch nut driver with

modified No. 10 Allen driver 6 08555-60107
8 Alignmenttool, metaltip in plastic 7 8710-0630
9 Alignmenttool, nonmetallic 4 8710-0033
10 Wrench, No2 Bristol 0 8710-0055
11 Wrench,15/64inch,combination 8 8710-0946
12 Wrench,1/4 inch,open end 2 8720-0014
13 Wrench,5/16inch, slottedbox end/open end 9 08555-20097

FIGURE16. SERVICE ACCESSORIES(2CF 2)
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GENERALINFORMATION

TABLE1-4. RECOMMENDEDTESTEQUIPMENT (1 0F 4)

MODEL 85594

Instrument

Critical Specifications

Recommended
Model

Use*

Display Mainframe

SweepOscillator

RFPlugin

RF Plug-In

Signal Generator

Function Generator

CombGenerator

SpectrumAnalyzer

Synchronizer

HP 180Serieswith Variable Persistence

Mainframefor RF PlugIns below.
External Sweep
AdjustableSweeprange (Marker Sweep)

Compatiblewith mainframe above.

OutputFrequency:0.01t02.4GHz

OutputAmplitude: 0 to +10dBm adjustable

FM andPhaselLock

Internal andExternalleveling
(bothcrystaldetector angpowermeter)

Compatiblewith mainframe above.
Output Frequency: 2 to 21 GHz
Output Amplitude:
Band!, 0 to+10dBm adjustable
Band2,0to+10 dBm adjustable
Band 3, 0to +3 dBm adjustable
Band4,0to +3 dBm adjustable
FM andPhaselLock
Internaland Externaleveling
(both crystaldetector ancpowermeter)

OutputFrequency:21.4MHz and 321.4MHz
OutputAmplitude: — 40to 0 dBm adjustable

Output Frequency:1 Hzto I MHz adjustable
Output Amplitude: 0 to 15V p-p adjustable
TriangleWave Output

1 MHz comb teethto 3 GHz
100MHz comb teethto 21 GHz

Frequency Range20MHz to 6 GHz

Maximum Input Level: >0 dBm

Amplitude Scale Log 10 dB/DIV and1 dB/DIV
Minimum ResolutionBandwidth: <300 kHz
Adjustable Referencelevel

Input Frequency:21.4 MHz

Sensitivity: 6 MHz/Volt

Error Voltage OutputPolarity:
+and — Selectable

HP 181 T/TR

HP 8620C

HP 86222A/B

HP 86290B-H08!

HP 8640B

HP 3310A

HP 8406A

HP 8569B

HP 8709A-H10?

P.AT

P, A

P A

P, A

P, A

AT

*p = PerformancelTest; A = Adjustments; T = Troubleshooting
! Option HO8 extendsthe frequencyrangeof the standardHP 86290B from 18.6 GHz to 22 GHz. A standard

(18.6 GHz) may be usedf Option HO8 (22 GHz) is not available.
2Option H10 changesnputfrequencyto 21.4 MHz and addrror voltageoutputpolarity selectioncapability.
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TABLE1-4, RECOMMENDEDTESTEQUIPMENT (2 OF 4)

GENERAL INFORMATION

instrument

Critical Specifications

Recommended
Model

Use"

Oscilloscope

FrequencyCounter

UniversalCounter

Digital Voltmeter

Power Meter

Power Sensor

Power Sensor

PowerSplitter

Step Attenuator

Step Attenuator

Frequency:500Hz
Display Amplitude: —15 Vdc
SingleChannel

FrequencyRange 20MHz to 23 GHz
Sensitivity: =15 dBm
Resolution: 0.1IMHz

Time IntervalMeasuremenfrom 1 msto 500ms

Range: —12to +15 Vdc
Accuracy: *1 mV

Range —20to+10dBm
Resolution: 0.1 dB

FrequencyRange: 50 MHz to 26.5 GHz
Maximum SWR:
1.15,50MHz to 100 MHz
1.10, 100 MHz to 2 GHz
1.15,2t012.4 GHz
1.20,12.4t018GHz
1.25,18t0 26.5GHz

FrequencyRange 10MHz to 18 GHz
Maximum SWR:
1.40, 10 MHz to 30MHz
1.18, 30 MHz to 50 MHz
1.10,50MHz to 2 GHz
1.18,2t012.4 GHz
1.28,12.4t0 18 GHz

FrequencyRange: 10 MHz to 18 GHz
Trackingbetweenoutputarms: <0.25 dB
Connectors:

Type N (f) input, Type N (m) outputs

FrequencyRange: 20 MHz to 350MHz
AttenuationRange: 0to90dBin 10 dB steps
StepAccuracy: kO.l dB

Overall Accuracy(0 to 90dB): +0.2 dB

FrequencyRange: 20 MHz to 350 MHz
AttenuationRange: 0to 12dBin 1 dB steps
StepAccuracy: k0.05 dB

Overall Accuracy(0 to 12dB): kO.| dB

HP 1740A

HP 5342A-005

HP 5300B/5302A

HP 3456A

HP 435A/B

HP 8485A

HP 8481 A

HP 11667A-C16%

HP 355D-H82*

HP 355C-H80°

]

P, AT

P, A

P,AT

P, A

P A

P, A

P, A

BoA

*P = Performancéest; A = Adjustments; T = Troubleshooting
* Option C16providesType N (m) outputconnectorso eliminatethe use ofadapters.

4Option H82 s selectedfor bestattenuationaccuracyand providescalibration dataat 30MHz and 280 MHz.

¥ Option H80 s selectedfor bestattenuatioraccuracyand providescalibrationdataat 100 MHz.
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TABLE1-4. RECOMMENDED TEST EQUIPMENT (30F 4)

MODEL 8559A

Instrument Critical Specifications Recommended Use*
Model
Fixed Attenuator FrequencyRange 10MHz to 18 GHz HP8491B P, A
(2 required) Attenuation: 20dB +1.0 dB Option 020°
Connectors:Type N (m) (f)
Fixed Attenuator FrequencyRange: 10 MHz to 18 GHz HP8491B P, A
Attenuation: 10dB +0.5 dB Option 010°¢
Connectors:Type N (m) (f)
CrystalDetector FrequencyRange: 10 MHz to 21 GHz HP 33330C P, A
FrequencyResponse:x0.6 dB, .O1 to 18 GHz
Maximum SWR:<1.5, Olto 18 GHz
OutputPolarity: Negative
Connectors:
APC —3.5(SMR) (m) input, SMC (m) output
Termination FrequencyRange: 10 MHz to 18 GHz HP909A P
Impedance:5052 Option 0127
Connector: Type N (m)
Tuning VoltageCircuit Referto Figure5-17 None A
CrystalBypassNetworks] Referto Figure5-6 None A
SpecialExtenderBoard Referto Figure 59 None A
ExtenderCable Extends Spectrumnalyzer Plugin for Servicing HP50600303 P AT
Referto Figure 1-3.
Cable FrequencyRange: 10 MHz to 21 GHz HP 8120-1578 P.A
Maximum SWR: <1 .4 at 21 GHz
Length: 61 cm (24 inches)
Connectors:SMA (m) bothends
Cable BNC (m) to SMC(f), 36incheslong HP 11592-60001 P, A
Cable 48inch, 5082 coaxialcablewith BNC (m) HP 10503A PAT
connectoron bothends(3 required)
Cable RG-214/U with Type N connector@ required) HP 11500A P A
Cable BNC (m) to Banana Plug HP 10111A P,AT
TestCable Connectors:BNC (m) to SMB (f) HP 85680-60093 AT
Length: =61 cm (24 inches)
*P = Performancélest; A = Adjustments;T = Troubleshooting
§ Option numbespecifiesattenuatiorvalue.
7 Option 012 providestype N male connector.
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MODEL 8559A GENERAL INFORMATION

TABLE1-4. RECOMMENDEDTESTEQUIPMENT (4 OF 4)

Instrument Critical Specifications Reco'\rlln;r:jir;ded Use*
Adapter Type N(m) to BNC (f) (2 required) HP 1250-0780 P,AT
Adapter Type N(m) to SMA (f) (2 required) HP 1250-1250 P, A
Adapter Type N(f) to SMA (f) (2 required) HP 1250-1745 P,A
Adapter Type N(f) to TypeN (f) (2 required) HP 1250-1472 P, A
Adapter Type N(f) to BNC (m) HP 1250-1477 P
Adapter BNC (f) to SMC (m) HP 1250-0832 A
Adapter BNC (f) to BNC (f) HP 1250-0080 P
Adapter BNC (f) to alligator clips(2 required) HP 8120-1292 AT
Adapter BNC (f) to SMB(f) HP 1250-1236 P
Adapter SMB (m) to SMB(m) HP 1250-0669 A
Adapter SMB (f) to SMB (f) HP 1250-0672 A
Adapter SMC (m) to SMC(m) HP 1250-0827 A
Adapter BNC Tee HP 1250-0781 P, A

Tuning Tool Allen Driver insertedthroughdrilled-out HP 08555-60107 A

5/16” nutdriver

*P = Performancelest; A = Adjustments; T= Troubleshooting

1-1711-18






MODEL 8559A

INSTALLATION AND OPERATIONVERIFICATION

SECTIONII
INSTALLATION AND OPERATION VERIFICATION

2-1. INTRODUCTION

2-2. This sectionincludesinformation on initial
inspection, preparatiofior use, and storageand
shipping requirementsr theHP 8559A.

2-.3. INITIAL INSPECTION

2-4. Inspectthe shippingcontainer for damagéf.
theshippingcontainer ocushioningnateriais dam
aged|t shouldbekept untilthecontents of thehip
ment have been checkddr completenesand the
instrumenthasbeen checked mechanicatindelec
trically. The content®f the shipment shoulde as
shownin Figure 1-1. The electricalperformances
checkedby the OperationVerification procedure in
thissection.If the contentareincompleteor if the
instrumentdoes not passOperation Verification
tests, notify the nearestHewlettPackard office If
theshippingcontaineis damaged, othecushioning
materialshows signs otress,notify the carrier as
well asthe HewlettPackard office Keep the ship
ping materialdor carrier'sinspectionTheH P office
will arrange for repair oreplacement withoutvait-
ing for claimsettlement.

2-5. PREPARATIONFOR USE
2-6. Installation

2-7. When properly installedthe spectrumana
lyzer obtainsall necessary powdrom the display
mainframe. Theear panektonnectomprovidesthe
interface.

CAUTION

BEFORE SWITCHING ON THIS
INSTRUMENT, make sure it is
adapted to the voltage of the ac
power source to be used and the
proper fuse is installed. Failureto set
the ac power input of the instrument
for the correct voltage level could
cause damage to the instrument
when plugged in. Refer to the display
mainframe Operation and Service
Manual for line voltage and fuse
selection.

2-8. To install the spectrum analyzer ithe main
frame:

a. Setdisplaymainframe.INE switchto OFF.

b. Pull outlock knob andslide plugin towardrear
of compartment until itis seatedfirmly in
place.

¢. Pushin lock knobto secure spectrum analyzer
in mainframe.

29. Side Stop Kits

2-10. Side stopsuniqueto the installatiorof this
instrumentinto the HP 853A SpectrumAnalyzer
Displayareincludedwith theHP 853A. Referto the
HP 853A OperationandService Manualfor further
information.

2-11. Installationof a Side Stop Kit, HP Part
Number 08558-60131, preventsthe removalof the
analyzerfrom the HP 180-seriesmainframewithout
the useof hand tools. Thikit contains twoside
stops, mounting hardware, labelnd installation
instructions(Referto Table2-1 for partnumbersf
individual items.)

TABLE2-1. SIDESTOPKIT (08558-60131)

HP Part c

Quantity Number }]

Description

2 SIDE STOP

4 MACHINE SCREW,
4-40, 438 IN-LG

82 DEG FLATHEAD

1 LABEL, FRONT-PANEL
1 LABEL, INSTRUCTIONS

08558-00094 | 7
2200-0168 9

7120-8131 7
7120-8215 8
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INSTALLATIONAND OPERATION VERIFICATION

2-12. Toinstallsidestops:

3.

22

WAHNING—I

Before removing covers from display
mainframe, disconnect line power by
removing ac power cord.

Remove side coversom bottomsection of
mainframe. (Removeonly right side coverf
mainframes a rack-mounted model.)

Use flathead machinescrewsto install side
stopsasshown in Figure-1.

Reinstalkidecoverson mainframe.

MODEL 8559A

4. Placelabelon frontpanelof spectrum analyzer

(upper righthand corner)}o indicatethat the
plug-inis secured with sidstops.

2-13. Toremovesidestops:

WARNING

Before removing covers from display
mainframe, disconnect line power by
removing ac power cord.

Remove side coverBom bottomsection of
mainframe. (Removeonly right side coverif
mainframed sarack-mounted model.)
Remove sidstops.SedFigure2-1.

Reinstall side covermndisplay mainframe.

SIDE STOP SCREW
08558-00094 2200-0168
(2 PLACES)* {4 PLACES)*

* ONLY ONE SIDE STOP AND TWO SCREWS ARE USED FOR RACKMOUNT MODELS

FIGURE2-1. LOCATION OF SIDESTOPS
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214, Graticule Overlays

2-15. Toinstall a graticuleverlay:

1 Selectproperoverlay. HP Part Number5020-
8565is for HP 180TR displaymainframesH P
Part Number 50208566 is for HP 181T/TR
display mainframes,and HP Part Number
5020-8561s for HP 182T displaymainframes.

2. ForHP 180TR andHP 181T/TR mainframes,
removeCRT bezeland metallicmeshcontrast
filter. Insert propepverlayandreplacecontrast
filter andCRT bezel.

3. ForHP182T mainframes, grasjpp portionof
CRT bezelandpull straight up.Removemetat
lic-meshcontrast filterandinsert propemver
lay andcontrasfilter. (Eitherthe metallic-mesh
contrasfilter or alight bluecontrasffilter may
beused.)

4. Slidebezelbackinto placeto retainoverlayand
filter.

2-16. Whenthe HP 8559A is properlyinstalledin
the display mainframe,the interconnectionsre as
listedin Table2-2.

INSTALLATION AND OPERATION VERIFICATION

2-17. Operating Environment

2-18. Temperature. This instrumenthas been
type testedfor 95 percent relativdhumidity at 40°C
for five days.Theoperating environment shoulzk
within thefollowing limits:

Temperature ......oovveuennnnnns 0to55°C
Altitude <4572 meterg15,000 feet)

2-19. Modifications

2-20. A Modification Kit, HP PartNumber00180-
69503,provides materialandinformationnecessary
to add Option 807 rear-panel connection® the
standardH P 180-series displayReferto Tablel-3in
Sectionl. Option 807 is factory-installedin HP
180TR, HP 181T, HP 181TR, and HP 182T main-
frames. The modificatiokit is requiredfor usewith
other mainframegf all four rearpaneloutputs are
needed.

TABLE2-2. HP MODEL 8559A MAINFRAME INTERCONNECTIONS

Pin on P1 Signal or Voltage Pin on P1 Signal or Voltage

1 CRT HORIZ (adjustedhorizontal 17 BLANKING
signal) 18 NC

2 GROUNDfrom mainframe 19 GROUND from mainframe
(jumperedto pin 8) (jumperedto pin 24)

3 NC 20 AUTO SWP

4 L NORM 21 BEAM FINDER

5 Y NORM 22 NC

6 NC 23 NC

7 SING SWP 24 GROUNDfrom mainframe

8 GROUNDfrom mainframe (jumpered to pin 19)
(jumperedto pin 2) 25 NC

9 MAN SWP 26 NC

10 NC 27 NC

11 AUX D HorizontalOutput 28 —12.6VDC from mainframe
(to mainframerear panel) 29 +15VDC from mainframe

12 AUX C 21.4MHz IF Output 30 +100 VDC from mainframe
(to mainframerear panel) 31 30V p-p from mainframe

13 AUX B Penlift/Blanking Output (for LINE TRIGGER)
(to mainframerear panel) 32 NC

14 AUX A Vertical Output W5 +VERT (top contact,
(to mainframerear panel) (2 contacts) yellow wire)

15 GROUND - VERT (bottom contact,

16 NC orange wire)
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INSTALLATION AND OPERATION VERIFICATION

2-21. STORAGE AND SHIPMENT
2-22. Environment

2-23. Theinstrument may be storemt shippedin
environmentsvithin thefollowing limits:

Temperature: —40°Cto +75°C
Altitude: <7620 meterg25,000 feet)

Theinstrument should alsbe protectedfrom tem-

peratureextremeswhich cause condensatiomithin
theinstrument.

2-24. Packaging
2-25. Original Packaging.

instrumentis beingreturnedto Hewlett-Packardor

servicing,attacha tag indicatinghe type of service

required,return address, model numbeand full

serial numberA supply of these tags providedat
the end of this section.Also mark the container
FRAGILE to assure careful handling. In any corre-
spondence, reféo theinstrumentby model number

andfull serial number.
2-26. Other Packaging.

commerciallyavailable materials:

1. Wraptheinstrument inheavypaperor plastic.
If shippingto a Hewlett-Packard officer serv-
ice centerattacha tag indicatinghe type of
servicerequired returnaddress, model number,
andfull serial numberA supply of these tags

providedattheend of thissection.
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Containersand
materials identicalo thoseusedn factorypackaging
areavailablehroughHewlett-Packard offices. the

The following general
instructions shouldbe usedfor repackaging with

MODEL 8559A

2. Usea strong shipping container. A double-wall

cartonmadeof 350-pound tesmaterialis ade-
quate.

3. Useenough shoclabsorbing materigB-inchto
4-inchlayer)aroundd sidesof theinstrument
to providefirm cushionand prevent movement
inside the container.Protectthe control panel
with cardboard.

4. Sealtheshipping containesecurely.

5. Mark the shipping containeFRAGILE to
assure careful handling.

2-27. OPERATION VERIFICATION
2-28. The OperationVerification testsonly the

most critical specificatiorsndoperating features of
theinstrument. It requires mudésstime andequip

mentthan thecomplete performance tests provided

in SectionlV, andis recommendetbr verification of
overall instrumentoperation,either as partof
incoming inspectioor afterrepair.OperationVerifi-
cationconsistof thefollowing performanceests:

e Paragraph-11, FrequencypanAccuracy

e Paragraph-17, AveragéNoiselLevel

e Paragraph-21, BandwidthSwitching (Ampli-
tudeVariation)

® Paragrapi-22,Input AttenuatorAccuracy
e Paragrapi-25,CalibratorAccuracy

e Paragrapl-26,Display Fidelity
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Item Qty g HP Part No. Description
1 1 4 9211-3026 CARTON-OUTER
2 2 1 9220-3024 FOAM PADS—INNER
3 1 7 9220-3129 MANUAL PAD —FRONT
4 1 9 9220-3048 CARTON—-INNER
5 1 7 9222-1054 BAG—ANTISTATIC

FIGURE2-2. PACKAGING FOR SHIPMENTUSING FACTORY PACKAGING MATERIALS
25126






MODEL 8559A

OPERATION

SECTION Il
OPERATION

3-1. INTRODUCTION

3-2. This section provide®perating information
for theH P 8559A Spectrum Analyzeplug-in. It also
providesa brief descriptionof display mainframe
controls. For adetailed descriptiorof the display
mainframerefertoits manual.

3-3. TheHP8559A SpectrumAnalyzerplugin can
be usedvith eitherthe 180-seriesdisplaymainframes
or the HP 853A SpectrumAnalyzerDisplay main
frame.

3-4. DESCRIPTION
3-5. HP 8559A Spectrum Analyzer

3-6. The HP 8559A employsharmonicmixing to
covera measurement rangé 10MHz to 21 GHz in
six frequencybands. It camlisplay frequencgpans
as narrow ad00 kHz, and aswide as 9GHz (the
latterin full spanmode).A five-digit LED readout

indicatesthe spectrum analyzer center frequency sWEEP TRIGGER

with a resolutionof 1 MHz. The HP 8559A canbe
usedto measuresignals ovean amplitudeangeof
—111dBmto *30dBm.

3-7. HP 853A Spectrum Analyzer Display

3-8. TheHP 853A Spectrum AnalyzebDisplayis a
large screen, digitaktoragedisplay mainframe for
use exclusivelywith the HP 8559A, 8558B, and
8557A SpectrumAnalyzer plugins. Digitalmemory

providesbuffer storagdor two independent traces,

both of which can be displayedr blankedas
desired. Digitaprocessin@lsoprovidespushbutton
featuressuchas maximunsignal hold, digital aver

aging,andtrace normalization. A conventional ana

log displaymode can alsbe selected.
3.9. HPIB

3-10. TheHP853Ahaslimited HP-IB capabilities.
CRTtraceandgraticuledatais dumpedlirectlyto a
listenronly HP-IB plotterby pressingwo front-panel
pushbuttons. Controettingson thespectrunana
lyzer plugin cannotbe monitoredvia the HRIB;

however,all digital displayfunctionsare program

mablevia a controller,and two lines of annotation
canbe displayednthe CRT for labelling purposes
or operator prompting. In additiocpntroller com

mandsallow transferof tracedatafor analysisor

storage.

3-11. CONTROLS, INDICATORS, AND CON-
NECTORS

3-12. Control Grouping

3-13. The Spectrunnalyzer plugin and Display
mainframe frordpanel controls falinto threegen
eral groups: thosthat deal with the display,those
that deal with frequency,and thosethat deal with
amplitude.Thesecontrols areshown in Figure3-1
and accompaniedy detailedexplanation®f their
use.

3-14. Display. Thedisplaygroupconsist®f:

SWEEPTIME/DIV VIDEO FILTER

BASELINECLIPPER

VERT POSN HORIZONTAL POSI-
TION

VERT GAIN INTENSITY

MANUAL SWEEP FOCUS

HORIZ GAIN (rear TRACE ALIGN

panelof HP 8559A)

3-15. Thedisplaygroupenablesheoperatorto cat
ibrate thedisplayandto selecta variety of scanand
display conditions. However, whenthe SWEEP
TIME/DIV Controlis placedin the AUTO position,
sweeptimeis controlledby the RESOLUTIONBW,
FREQSPAN/DIV, andVIDEO FILTERcontrols.

3-16. Frequency.
of:

The frequencygroup consists

TUNING
FREQUENCYBAND GHz
ALT IF

SIG IDENT
RESOLUTIONBW
FREQSPAN/DIV
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3-17. The frequencgroupenablegheoperatorto
control how the SpectrumAnalyzer displayshe fre-
quencydomain.TheRESOLUTIONBW andFREQ
SPAN/DIV controls, when pushedin, are coupled
togetherand movingeither controlmovesthe other.
When the SWEEPTIME/DIV control is in the
AUTO position, varyinghe RESOLUTIONBW or
the FREQ SPAN/DIV (coupledor uncoupled)will
changdhesweeptimeto maintain calibration. With
the two controls coupled together the optimum
position, RESOLUTIONBW’s of 3 MHz to 1 kHz
will be automaticallyselectedasthe FREQSPAN/
DIV is narrowedrom F (Full)to 0 (Zero). TUNING
controls coarsand fine (coarsas larger knob)set
the center frequency tfiedisplayedspectrumRES
OLUTION BW controldeterminesheresolutionof
thesignalson theCRT.

3-18. Amplitude.
of:

Theamplitudegroupconsists

REFERENCH.EVEL dBm

INPUT ATTEN

REFLEVEL FINE

REFLEVEL CAL

10dB/DIV — 1dB/DIV — LIN (AmplitudeScale)

3-19. Theamplitudegroupenableghe operatoto
measursignalamplitudein units of either voltager
dBm.

3-20. OPERATING PRECAUTIONS

3-21. Signalnput

3-22. TheHP 8559A SpectrumAnalyzer plug-inis
a sensitivemeasuring instrument. Overloadinige
input with too much power,peak voltagegr dc volt-
agewill permaner:tly damagethe input circuits.Do
notexceedheinputlevelsspecifiedbelow:

Maximum Input (Damage) Levels

HP 8559A
Total Power:
+20dBm (0.1W, 2.2 Vrms)with 0 dB input
attenuation
+30 dBm (1W, 7.1 Vrms) with = 10dB input
attenuation

dcorac(<100Hz): +7.1V

Peak Pulse Power:  *50dBm (100W, >10usec
pulsewidth, 0.01% dutycycle) with = 30dB input
attenuation
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NOTE

When you are measuring input sig-
nals of unknown power levels, a pre-
liminary instrument setting  of =30
dB INPUT ATTEN is recommended.

CAUTION

Although the spectrum analyzer's ref-
erence level can be set for power lev -
els up to +60 dBm, the total input
power must not exceed the absolute
maximum limits listed above.
3-23. Line Power On
3-24. Before connectintheline powercord, make
surethe properline voltageandline fuse havdeen
selectedor thedisplay mainframe. Failur® setthe
acpowerinput selectoron the display mainframeto
correspondwith the level of the ac source voltage
could causedamageto theinstrumentwhen the
powercordis pluggedn.

WARNING I

The spectrum analyzerand any device
connected to it must be connected to
power line ground. Failure to ensure
proper grounding could result in a
shock hazard to personnel or damage
to the instrument.

3-25. LINE poweris switchedat thedisplay main
framefront panel.A safety indicator lights whethe
acpoweris on. NEVER remove a spectrum analyzer
plug-in from the display mainframe without first
switchingtheacLINE powerswitchto OFE

3-26. For optimumperformanceyou shouldallow
the spectrum analyzeto warm up for at least30
minutes beforeising itto makemeasurements.

3-27. FRONT-PANEL ADJUSTMENT PROCE-
DURE

3-28. The front-panel adjustment procedadapts
the HP 8559A Spectrum Analyzeplug-in to a par
ticular display mainframeandshould be performed
daily after instrument warm-upThe stepby-step
adjustments alsoan excellentway for new usersto
become acquaintedith the various spectrunana-
lyzer controls. Oncehe procedurds completedthe
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spectrum analyzes calibratedfor absolute ampli-
tude and frequency measurementSet the controls
as shown ifmablel before youstartthe adjustment

procedure.
TABLE1. ADJUSTMENTSETTINGS
Function Setting
Spectrum Analyzer Plug -In
INPUT ATTEN (dB)* 10dB
REFERENCE LEVEL 0 dBm
Option 002 +50dBmV
REF LEVEL FINE 0 dBm
Amplitude Scale LIN
FREQ SPAN/DIV 10MHz (uncoupled)
RESOLUTION BN 1 MHz (uncoupled)
SWEEP TIME/DIV AUTO
SWEEPTRIGGER FREE RUN
START-CENTER CENTER
(8558B, 8557A)
FREQUENCY BAND GHz 01-3
(8559A)
TUNING >60 MHz
BASELINE CLIPPER OFF
VIDEO FILTER OFF
*On olderplug-ins, set
OPTIMUM INPUT to
—30dBm.
HP 853A Spectrum Analyzer
Display
TRACE A WRITE
TRACE B STORE BLANK
DGTL AVG OFF
INPUT—-B—~A OFF
HP 180-Series Display
Mainframe
DISPLAY INT
MAGNIFIER X1
SCALE (180TR, 182T) OFF
PERSISTENCE(181T/TR) MIN
Display Mode (181T/TR) WRITE

3-29. Display Adjustments —HP 853A Spec-
trum Analyzer Display

1.

Switch LINE powerOFFthenON while hold-
ing PLOT GRAT pushbutton depressedo
activatethedigital testroutines.The “#0” that
appear®ntheleft side ofthe CRT meangligi-
taltestroutine#0 is now activated.

3-30.

OPERATION

Pressandreleas¢hePLOT GRAT pushbutton
four timesto stepto digital test routine#4, as
indicatedby the “#4” displayedon theleft side
of theCRT.

With an adjustmenttool, adjust the FOCUS
controlasnecessaryo makethe characteron
theCRT asclearaspossible.

Adjust the X POSNand YPOSN controls the
align the squardrace patternwith the outer-
mostCRT graticuldines.

Momentarily pressthe PLOT GRAT and
PLOTTRACE pushbuttonssimultaneouslyo
exitthedigitaltestroutines.

Display Adjustments - HP 180-Series

Display Mainframe

1.

With an adjustmenttool, adjust the VERTI-
CAL POSNCcontrolto placethe CRT traceon
ahorizontal graticuléne neartheCRT center.

Reducethe INTENSITY and setthe SWEEP
TIME/DIV control to MAN. Use the MAN
SWEEP knolto centertheCRT dot.

CAUTION

Leaving a dot on the CRT for pro-
longed periods at high intensity can
burn the phosphor.

Adjust FOCUSand ASTIG controlsfor the
smallestounddotpossible.

Resetthe SWEEP TIME/DIV control to
AUTO and increasethe INTENSITY for an
optimum CRT trace. Adjustthe HORIZON
TAL POSITION control to centerthe CRT
trace.If thehorizontal deflectioris not exactly
10 divisions,adjust theHORIZ GAIN control
locatedon the rear panelof the spectrumana-
lyzer plug-in.

NOTE

To adjust the HORIZ GAIN, you must
switch the LINE power OFF, then
remove the spectrum analyzer plug-in
from the mainframe.

Adjust TRACE ALIGN sothat the CRT trace
is paralletothehorizontal graticuldine.
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3-31.

1.

34

Frequency and Amplitude Adjustments

Adjust VERTICAL POSNto align the CRT
tracewith the bottomgraticule line.

Centerthe LO feedthrough(i.e., the" signal’ at
0 MHz) onthe CRTwith the TUNING control.

Narrow the FREQSPAN/DIV to 200 kHz.
Adjust theREFLEVEL FINE control asmeces
sary to position the signal peak neathe top
CRTgraticule line.

Centerthe LO feedthrough agairif necessary,
and adjust theFREQ ZEROto calibratethe
FREQUENCY MHzreadoutat00.0MHz.

Set the FREQ SPAN/DIV controlto 1 MHz
and the REF LEVEL FINE control to 0.
Adjust the TUNING control for a FRE-
QUENCY MHz readoutof approximately250
MHz.

Press thelO dB/DIV Amplitude Scale push
button, andetthe REFERENCH.EVEL con-

trol to —20dBm (+ 30dBmV for Option 002

instruments).

10.

11.

12.

MODEL 8559A

Connectthe 250 MHz CAL OUTPUT to the
spectrum analyzanput, andcenterthe signal
on the CRT with the TUNING control. The
FREQUENCYMHz readoutwill indicate250
MHz +3 MHz.

Press the LINAmplitude Scale push button.
Adjust theREFLEVEL FINE controlto place
thesignal pealat thetop CRT graticule line.

Pressthe 10 dB/DIV Amplitude Scale push
button.Adjust VERTICAL GAIN to placethe
signal pealat thetop CRTgraticuleline.

Repeat step8 and 9 until the signal peak
remainsat thetop CRT graticule linewhenthe
Amplitude Scale isalternatedbetweenl0 dB/
DIV andLIN.

SettheREFLEVEL FINE controlto 0, andthe
REFERENCELEVEL controlto — 30 dBm
(+20dBmV for Option002instruments).

Pressthe LIN Amplitude Scale pushbutton,
andadjustREFLEVEL CAL to placethesig-
nalpeakat thetop CRTgraticul€line.
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HP 853A SPECTRUM ANALYZER DISPLAY

REAR PANEL FEATURES

Line Power Receptacle: Three-conductor male
receptacle for connecting ac power cable. Power
plug retaining bracket, included with standard
instrument, can be installed to prevent power cable
disconnection when instrument is in transit. Power
cable coils on special rear feet when not in use.

FUSE: Spring-loaded holder for cartridge-type
primary power fuse.

SELECTOR (VOLTS): Adapts primary power
transformer configuration to voltage of ac primary
pOower source.

ADDRESS: Switch settings determine address of
instrument to be used for communications via HP-
IB. Address is set as sum of the switches, where
A5=16,A4=8,A3=4,A2=2 and Al=1.

HORIZ (SWEEP) OUTPUT: BNC jack is a
sweep output or sweep input, depending on the
position of SWEEP switch on Interface Assembly
A9. SWEEP switch on assembly A9 is factory set
for sweep output (INT).

As a BNC output, HORIZ (SWEEP) OUTPUT
provides horizontal sweep voltage from a 5K-ohm
output impedance. The —5V to + 5V output range
corresponds to a full 10-division CRT horizontal
deflection.

As a BNC input with a 20K-ohm input impedance,
HORIZ (SWEEP) OUTPUT allows the CRT dis-
play to be swept by a —5V to + 5V external hori-
zontal sweep signal (approximately 30V/sec maxi-
mum sweep rate for digital display mode).

VERTICAL (VIDEO) OUTPUT: BNC output
provides detected video signal from a 50-ohm out-
put impedance. Typical 0— 800 mV output range
corresponds to full 8-division CRT vertical deflec-
tion.

7 BLANK (PENLIFT) OUTPUT: BNC output

provides a + 15V penlift/blanking signal from a
10K-ohm output impedance when CRT trace is
blanked. Otherwise, output is low at OV (low impe-
dance, 150 mA max.) for an unblanked trace.

21.4 MHz IF OUTPUT: BNC output provides
21.4 MHz IF signal (linearly related to spectrum RF
input) from a 50-ohm output impedance. Spectrum
analyzer RESOLUTION BW controls the output
bandwidth. Spectrum analyzer INPUT ATTEN,
REFERENCE LEVEL FINE, and the first six
REFERENCE LEVEL positions control the output
amplitude. Output level is approximately — 10 dBm
into 50 ohms with a signal displayed at Reference
Level.

HP-IB Connector: Hewlett-Packard Interface
Bus connection allows remote instrument operation
and direct digital plotting of CRT display.

FRONT PANEL FEATURES

TRACE A, B: Selects CRT display mode for each
of two independent digital trace memories.

CLEAR WRITE: Continuously updates
trace memory with current input signal data
and displays trace memory contents on CRT.

MAXHOLD: Updates trace memory with
maximum input signal data and displays trace
memory contents on CRT.

STORE VIEW: Current trace memory con-
tents are preserved and displayed on CRT.

STORE BLANK: Current trace memory
contents are preserved without being dis-
played on CRT.

ANALOG DISPLAY: CRT display switches
to conventional analog display of current
input signal when both STORE BLANK push
buttons are depressed.

DGTL AVG: Activates digital filtering algorithm
that averages trace data over successive sweeps.
Digital averaging should be restarted after any
change in spectrum analyzer control settings.
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INPUT-B—~A: Subtracts contents of trace B
memory point-by-point from current input signal
data and stores result (normalized input signal
data) in trace A memory. Reference line is factory-
preset at center horizontal CRT graticule line; nor-
malized trace appears at reference line when input
signal data is identical to stored trace B. Reference
line indicates 0 dB for relative amplitude measure-
ments.

PLOT GRAT/HP-IB CLEAR: Initiates sequence
of plotter commands over HP-IB to plot CRT
graticule lines (and remotely-programmed annota-
tion). Press push button again to abort active plot.
HP-IB plotter must be set to listen-only mode.

To recover from illegal HP-IB commands (SYN-
TAX ERR) and to reset display state, press push
button for at least 3 seconds to perform HP-IB
CLEAR. Instrument returns to LOCAL and dis-
continues any HP-IB operation in progress.

Activate digital test routines by pressing PLOT
GRAT push button while switching LINE power
ON. Push button then selects desired test routine.
Press both PLOT GRAT and PLOT TRACE push
buttons to revert to normal display state.

PLOT TRACE: Initiates sequence of plotter
commands over HP-IB to plot displayed CRT
trace(s). Press push button again to abort active
plot. HP-IB plotter must be set to listen-only mode.

LINE: AC line switch. Switches instrument pri-
mary power ON and OFE

INTENSITY: Adjusts brightness of CRT trace(s)
and annotation characters.

SCALE: Adjusts CRT background illumination.
SCALE control is disabled in ANALOG DISPLAY
mode.

Y POSN: Adjusts vertical position CRT trace.
Use Y POSN with reference pattern in digital test
routine #4 to align digital trace memory coordinates
with corresponding CRT graticule lines.

X POSN: Adjusts horizontal position of CRT
trace. Use X POSN with reference pattern in digital
test routine #4 to align digital trace memory coordi-
nates with corresponding CRT graticule lines.

TRACE ALIGN: Rotates trace about center of
CRT.

FOCUS: Adjusts sharpness of CRT trace.

23

24

25

27

28

30

3H

32

CRT Annotation: Indicates display control set-
tings.

HP 8559A SPECTRUM ANALYZER PLUG-IN

FREQUENCY GHz: Displays spectrum analyzer
center frequency.

FREQ CAL: Adjusts FREQUENCY GHz (23)
readout for calibration on 35 MHz CAL OUTPUT
signal.

TUNING: Adjusts spectrum analyzer start or
center frequency. Coarse tuning is provided by large
knob; smaller knob provides FINE tuning.

FREQUENCY BAND GHz (HP 8559A): Selects
calibrated frequency band. Shifts FREQUENCY
GHz (23) readout and adjusts CRT frequency and
amplitude calibration for proper display of in-band
signals.

ALT IF: Shifts first IF 15 MHz to eliminate base-
line lift caused by input signals at approximately
3.0075 GHz.

SIG IDENT: Identifies correct FREQUENCY
BAND GHz (26) for unknown signal. Shifts IF and
lowers displayed signals on alternate spectrum ana-
lyzer sweeps. Correct response is 1| MHz shift to
left.

VERTICAL POSN: Adjusts vertical position of
CRT trace.

VERTICAL GAIN: Adjusts deflection circuit
gain for amplitude scale calibration of CRT display.

BASELINE CLIPPER: Prevents CRT blooming
in variable persistence, storage display mainframes
(such as the HP 181T/TR) by blanking the lower
portion of the CRT display. When it is operating in
its digital display mode, the HP 853A Spectrum
Analyzer Display does not respond to this control.

VIDEO FILTER: Post-detection low-pass filter
smooths CRT trace by averaging random noise.
The MAX (detent) position selects 1.5 Hz band-
width for maximum noise averaging and noise level
measurements. The VIDEO FILTER bandwidth is
scaled by resolution bandwidth (39) setting. The
MAX VIDEO FILTER should not be used for CW
signal analysis.

33 SWEEP Indicator: Remains lit during each

sweep.

34 SWEEP TRIGGER: Selects sweep trigger mode.

VIDEO: Sweep triggered on internal post-
detection video waveform. One-half major
division of vertical deflection (noise, AM sig-
nal, etc.) is required to trigger sweep. VIDEO
is normally used with 0 (zero) frequency span
for time-domain analysis.

LINE: Sweep triggered at ac line frequency.

FREE RUN: End of each sweep triggers
new sweep.

SINGLE: Single sweep triggered or reset by
turning SWEEP TRIGGER clockwise
momentarily.

INPUT 509: Precision type N (female) or BNC
(female) signal input connector with 50-ohm input
impedance.

Options 001 and 002: INPUT 75Q— 75-ohm BNC
(female) signal input connector.

CAUTION

50-ohm BNC connectors might cause
damage if used directly with Option 001
and 002 75-ohm BNC INPUT and CAL
OUTPUT connectors.

36 SWEEP TIME/DIV: Selects time required to

sweep one major horizontal division on CRT.

AUTO: Automatically selects fastest allow-
able sweep time as a function of FREQ
SPAN/DIV (38), RESOLUTION BW (39),
and VIDEO FILTER (32) settings to maintain
display amplitude calibration. AUTO opera-
tion retained with FREQ SPAN/DIV and
RESOLUTION BW controls uncoupled.

TIME/DIV: Selects calibrated sweep time.
TIME/DIV is used primarily with 0 (Zero)
frequency span for time-domain analysis of
modulation waveforms. Display amplitude
calibration not guaranteed for other fre-
quency spans.

MAN: Enables manual frequency scan
using MAN SWEEP knob.

REF LEVEL CAL: Adjusts spectrum analyzer

RF gain to calibrate top CRT graticule line for
absolute amplitude measurements.

FREQ SPAN/DIV: Selects CRT horizontal axis
frequency calibration.

MHz/DIV

kHz/DIV: Selects desired frequency span.
Alignment of OPTIMUM markings (> <)
selects optimum resolution bandwidth (39).

0 (Zero Span): Spectrum analyzer operates
as a manually-tuned receiver, at frequency
indicated by FREQUENCY GHz or FRE-
QUENCY MHz readout, for time-domain
display of signal modulation.

F (Full Band): Spectrum analyzer sweeps
entire selected frequency band. FRE-
QUENCY GHz (23) readout corresponds to
location of tuning marker displayed on CRT,

RESOLUTION BW: Selects spectrum analyzer 3-
dB bandwidth. Alignment of OPTIMUM markings
(> <) automatically selects optimum resolution
bandwidth for any frequency span. When pushed
in, RESOLUTION BW couples mechanically with
FREQ SPAN/DIV (38).

CAL OUTPUT: BNC (female) output provides
calibration signal from 50-ohm output impedance.
Options 001 and 002:  75-ohm output impedance.

CAUTION

50-ohm BNC connectors might cause
damage if used directly with Option 001
and 002 75-ohm BNC INPUT and CAL
OUTPUT connectors.

10 dB/DIV - 1 dB/DIV - LIN (Amplitude
Scale): Selects CRT vertical axis amplitude cali-
bration (logarithmic or linear scale). Reference
Level remains constant at top CRT graticule line.

REFERENCE LEVEL: Adjusts power level (in
dBm or dBmV) represented by top CRT graticule
line. Large outer knob adjusts REFERENCE
LEVEL in calibrated 10-dB steps; FINE vernier
provides 12 dB of continuous adjustment.

INPUT ATTEN: Selects desired RF input attenu-
ation, indicated by blue numbers (push and turn).
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FIGURE3-1. HP 8559A/853A CONTROLS, CONNECTORS, AND INDICATORS
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PERFORMANCETESTS

SECTION IV
PERFORMANCE TESTS

4. INTRODUCTION

4-2. Theprocedures in thisection testheelectrical
performance otfthe instrumentusing the specifica-
tionsin Sectionl astheperformancestandards. The
performance tests included in this sectoglisted in
Table4-1. Most of thetests can be performedalith-
out accesdo theinterior of theinstrument.If a test
measuremenis marginal, perform theappropriate
adjustment proceduresin Sectlon

TABLE 4-1. PERFORMANCETESTS

Paragraph Test

4-11 Frequency Span Accuracy

4-12 Tuning Accuracy

4-13 ResiduaFM

4-14 Noise Sidebands

4-15 Resolution Bandwidth Accuracy

4-16 Resolution Bandwidth Selectivity

4-17 Average Noise Level

4-18 Residual Responses

4-19 FrequencyResponse

420 GainCompression

421 Bandwidth Switching (Amplitude Variation)

4.22 Input AttenuatorAccuracy

423 Referencd_evel Accuracy

424 Sweep TimeAccuracy

4-25 CalibratorOutputAccuracy

426 Display Fidelity

4-3. INSTRUMENTSTESTED

4-4. Since a compatibledisplay mainframeis

requiredfor operatiorof theHP Model8559A Spec-
trum Analyzer plug-in,the specificationdlisted in

Tablel-1 applywhenbothinstrumentsarefunction

ing together. Consequentlthe performanceestsin

this sectiorverify the proper operatiorof both the
HP 8559A and thalisplay mainframe.

4.5. EQUIPMENT REQUIRED

4-6. The equipment requiredor the performance
testsidistedunder RecommenddastEquipmentn
Sectionl. Any equipmentthat satisfiesthe critical
specificationgiven in the table maybe substituted
for therecommended model.

4-7. TEST RECORD

4-8. Resultsof the performance testmay betabu-
lated inthe Performancé@&est Recordat the end of
this section.The test recordlists testspecifications
andacceptablémits.

4.9. CALIBRATION CYCLE
4-10. Thisinstrument requires periodic calibration.

Calibration shouldbe verified everysix monthsby
means ofheperformance tests.
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PERFORMANCE TESTS

NOTE

Perform the Front Panel Adjustment  Procedure in Section HI before
proceeding with performancetests. Allow atleast 30 minutes warmup time.

411. FREQUENCY SPAN ACCURACY

SPECIFICATION:

There arel4 calibrated spansngingfrom 10 kHz per divisionto 200MHz perdivisionin a 1,2, 5 sequence.

Frequencerrorbetween any two points on thedisplayis within + 5 percenbf theindicated frequencgepara
tion.

DESCRIPTION:

Wide sparwidthsarecheckedisingthe 100, 10-, and1-MHz outputsof acombgeneratorNarrow sparwidths
arechecked usinthe outpubf acomb generatonodulatedby a functiongeneratorSincethe comb generator
produces frequenagomponents separatég a preciselydeterminedrequencyinterval, the resultant spectral
lines displayed on the CRareevenlyspaced whenospan erroexistan theinstrument. Thus, span erristhe
cumulativevariationof distanceamong the spectraieintervals displayed acrodse CRT. Theamounif span
erroris determinedy comparing thelistanceof the firstninegraticuledivisions withthedisplayedlistanceof
the correspondingspectliak intervals.

SPECTRUM
ANALYZER

QENERATOR
FREQUENCY FUNCT ION ——

COUNTER ENERATOR

s

HIGH|  UODULATION ouTPUT

o0oo oo

ADAPTER H ADAPTER

BNC TEE

FIGURE 4-1. FREQUENCY SPAN ACCURACY TEST SETUP

EQUIPMENT:
COMD GENEIALOL + ¢ v s sttt s sat s anasssnnnsssannsssanassssnnsssnnnsssnnnss H P 8406A
Y0 (V1T 003 0 11 1 =Y (I HP 5342A, Opt. 005
FUNCHON GeNEIratOF - -« ++ v v s et e nnnaasssnnasssnnnnsssnnansssnnansssnnnnnns HP 3310A
L 1 [ == Y HP 1250078L
Adapter,TypeN (m)to BNC (f) (2required). -« e e o+ v vveiiii i HP 12560780
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PERFORMANCE TESTS

4-11. FREQUENCY SPAN ACCURACY (Cont'd)

PROCEDURE:

1. Setequipment controlasfollows:

SpectrunAnalyzer:
FREQUENCYBANDGHZ ...... .o it i .01-3
TUNING oot e e e e e e e e 1.5GHz
FREQ SPAN/ DIV . i e e et e et et et et 200 MHz
RESOLUTIONBW v vtttiieiiinenenanannnnnnnnnnnnns OPTIMUM, coupled(pushedn)
INPUT AT TEN o e e e 0dB
REFERENCELEVEL . ..\ttt e -10dB
REFLEVELFINE ...ttt e e e e 0
AmplitudeScale « -« s v v e 10dB/DIV
SWEEP TIME/DIV ...ttt AUTO
SWEEPTRIGGER . ..ottt FREE RUN
Y I I 1P OFF
SIG IDENT v rernraransnnnsaransnsnrasansnsnsasassssnsarsssssararsnsnsssss OFF
BLCLIP ettt e OFF
VIDEOFILTER .t e e e OFF

Comb Generator:

COMB FREQUENCY-MH2Z +:vuetrrrrnnnnrerrrnnnnsesrsnnnnsssssnnnnnes 100MC
INTERPOLATIONAMPLITUDE —1MHZ +c st rnnartrnnansnnnassnnnsssnnnssnns OFF
OUTPUTAMPLITUDE. ..ttt i e e e e e e e et 10 o’clock
FunctionGenerator:
FUNGCTION =+ vt s s ntansnsnsassnsnsassssnsnsassnsnsnassssnsnarnssssarnnsnsnsns SINE
RANGE .« .ot e e e 10K
FreqUENCY « + v v v s s 200kHz
DCOFFESE T LEVEL ittt e e e e e e e e e e 0

2. Connectequipmeiats showrin Figure4-1 but donotconnecfunctiongeneratoto combgenerator.
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PERFORMANCE TESTS
4-11. FREQUENCY SPAN ACCURACY (Cont'd)

3. Adjust spectrum analyzaUNING control to positiononespectralline (from comb generato@t first
graticuleline (left-hand edgef display). Measurthe errorbetweerll 7th spectral linand9th graticule line
asshownin Figure4-2. Errorshouldbenogreatetthan + 0.4 division.
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FIGURE4-2. FREQUENCY SPAN ACCURACY MEASUREMENT FOR SEVENTEENTHSPECTRALLINE

CENTERFREQUENCY

4. SetFREQSPAN/DIV to 100MHz. Adjust TUNING controlto position onespectral lineon the first
graticule line. Measurthe errorbetweeminth spectraline and ninth graticule line.Error shouldbe no
greatetthan + 0.4 division.

div
5. SetFREQSPAN/DIV to 50 MHz. Adjust TUNING controlto position one spectral lineon the first

graticule line. Measurthe errorbetweerfifth spectral lineandninth graticule line.Error should beno
greaterthan = 0.4division.

div
6. Setcomb generatorCOMB FREQUENCY-MHz for 10-MHz comb. Set spectrum analyzeFREQ
SPAN/DIV to 20 MHz. Adjust TUNING controlto positiononespectral lineon thefirst graticule line.

Measurehe errorbetween 17tlspectraline and ninthgraticule lineasshownin Figure4-3. Error should
benogreaterthan +0.4division.

div

7. SetFREQSPAN/DIV to 10 MHz. Adjust TUNING control to position one spectralline on the first

graticuleline. Measurethe errorbetweeminth spectral linend ninth graticuldine. Error shouldbe no
greaterthan = 0.4division.

div
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4-11. FREQUENCY SPAN ACCURACY (Contd)
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FIGURE 43. FREQUENCY SPAN ACCURACY MEASUREMENTFOR NINTH SPECTRALLINE
8. SetFREQSPAN/DIV to 5 MHz. Adjust TUNING controlto position one spectrdine on thefirst

graticuleline. Measurethe errorbetweerfifth spectralline and ninth graticuleline. Error shouldbe no
greateithan + 0.4 division.

div

9. SetcombgeneratoilCOMB FREQUENCY- MHz for 1-MHz comband increaseOUTPUT AMPLI -
TUDE controlto maximum settingSetspectrum analyzeéfREQSPAN/DIV to 2 MHz. Adjust TUN
ING controlto positiononespectraline on thefirst graticuldine. Measurdhe errotbetween 17tpectral
line and ninthgraticuleline. Errorshouldoenogreateithan + 0.4 division.

div

10. SetFREQSPAN/DIV to | MHz. AdjustTUNING controlto positionone spectrdine at first graticule
line. Measur¢he errobetweeminth spectrdine and ninthgraticuleline. Error should benogreater than
+0.4division.

div
11. SetFREQSPAN/DIV to 500 kHz. Adjust TUNING controkto position one spectralline on the first
graticuleline. Measurethe error betweerfifth spectraline and ninth graticuleline. Error should be no
greatethan 0.4 division.
div

12. Setcomb generatotOMB FREQUENCY- MHz for 10-MHz comb. Adjustspectrum analyzeFUN-
ING to positionan inbandspectraline onthecentergraticuldine (useSIG IDENT if necessary).

45
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411, FREQUENCY SPAN ACCURACY (Cont'd)

13, Setfunction generatdrequencyto 200kHz (+03/% usingfrequency counteConnect functiogenera
tor outputto comb generatoMODULATION input. Setfunction generatoOUTPUT LEVEL for a

clean200kHzcombonthespectrum analyzelisplay.
NOTE

To obtain a clean comb on the spectrum analyzer display, use either the
LOW or HIGH output of the function generator and readjust the OUTPUT
LEVEL controlas necessary.

14 Setspectrum analyzéfREQSPAN/DIV to 200kHz. Adjust TUNING controto position onespectral
line on thefirst graticuleline. Measurehe errobetween ninth specti@e andninth graticule line Error

shouldbenogreater tharx=04 division.

15, Usingthe proceduref NOTE in stef3, varyspectrum analyzéfREQSPAN/DIV and functiorgenera
tor outputfrequency irmccordanceith Table 42. Adjustspectrum analyz8FUNING controlto position
one spectrdine on the firstgraticule line. Measurihe span errobetweeminth spectrdine andninth

graticuleline.
NOTE
Disconnect function generator  from comb generator when setting fre-

guency with frequency counter. Increase spectrum analyzer REFERENCE
LEVEL control setting asnecessary for the lowest frequencies.

TABLE4-2. NARROW SPAN WIDTH ERROR MEASUREMENT

Spectrum Analyzer Eunction Generator Span Width Error
FREQ SPAN/DIV RESOLUTION BW Output Frequency Maximum Actual
100kHz OPTIMUM 100kHz k0.4 div. —div.
50kHz OPTIMUM 50kHz 0.4 div. div.
20kHz OPTIMUM 20kHz 0.4 div. —div.
10kHz OPTIMUM 10 kHz kO.4div. div.

*Checkfunctiongeneratooutputfrequencyusingafrequency counter. Frequencgadoutshouldbe within £0.5%of
desiredaudio frequency.
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PERFORMANCE TESTS

4-12. TUNING ACCURACY
SPECIFICATION:

0.1-3.0GHz: t(LMHz t0.3%o0f center frequency)
3.0-21.0GHz: +(5MHz *0.2%of center frequency)
DESCRIPTION:

An externalRF sourceis usedto provide a frequencgalibratednputsignalto thespectrum

PERFORMANCETESTS

analyzdor three

pointson each frequencpand. Thedigital FREQUENCYGHz readoutis comparedwith the known test
frequencyto find the amountof readout(or tuning)error. The 10 dBattenuatoris necessaryo reducelL.O

emissiorfrom thespectrum analyzeo thefrequencycountemwhenusingthesweepscillator.

SPECTRUM
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FREQUENCY
COUNTER
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RF OUTPUT |
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COMB INPUT 50 (RG-214/U)
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[————————— L —
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! ATTENUATOR (RG-214/U)
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ouwmé '
ADAPTER : ] ADAPTER

FIGURE4-4. TUNINGACCURACY TEST SETUP

NOTE
The HP 8350A Sweep Oscillator may be substituted for the HP 8620C in this
procedure.
EQUIPMENT

Comb Generator
SweepOscillator
1 T 1
Frequencyounter
PowerSplitter . .« o oo oo s e s e
10-dB Attenuator

.....................................................

Adapter,TYPeN (H) tON () s ovrrriiiiiiiiiiiiiiais s iiiiianssiannansnnss
Adapter,TypeN (m)to BNC (f) (2 required)

HP 8620C

HP 86290B, Opt. HO8
HP5342A, Opt.005
HP 11667A-C16

HP8491B, Opt.010
CableAssemblyRG-214/U, with Type NConnectorg2 required). .« e vvvvvvnnn

H P 11500A
HP 12501472
HP 12560780
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PERFORMANCE TESTS

4-12. TUNING ACCURACY (Cont'd)

PROCEDURE:

48

Setspectrum analyzeontrolsasfollows:

FREQUENCY BAND GHZ - ..ttt ettt e 01-3
TUNING oo e e e e 0.035 GHz
FREQSPAN/DIV - -t ettt ettt i i e e e 200kHz
RESOLUTIONBW -ttt it i iiee e e OPTIMUM, coupled (pushed in)
INPUT ATTEN .ot e e 10dB
REFERENCH. EVEL «+« vttt ittt eiaenans —10dBm
REFLEVELFINE ... e e e 0
Amplitude Scale . ... e 10dB/DIV
SWEEP TIME/DIV ... e e AUTO
SWEEPTRIGGER . ...ttt st i i s enas FREE RUN
o R OFF
SIG IDEN T t vttt e e it i e e e e OFF
BLC LI o e e OFF
VIDEOFILTER .. e e e i e OFF

Connect CALOUTPUTsignal ofspectrumanalyzerto INPUT 5092. Adjust TUNING controlto position
signal at center graticuldine of display. Adjust FREQ CAL potentiometdor a FREQUENCYGHz
displayof 0.035.

Connectombgenerator to spectrumanalyzedNPUT 502 as showrin Figured-4.

Setcomb generator contradsfollows:

COMBGENERATOR-MHZ ..\ttt et e e e e 10MC
INTERPOLATIONAMPLITUDE=1IMHZ ..ottt OFF
OUTPUTAMPLITUDE it ittt ettt e et et e i Full clockwise

Adjust spectrum analyz&UNING controlto center 16MHz combtooth. FREQUENCYGHz readout
shouldindicate:

Min. Actual Max.

0.09 0.011
Setcomb generato€OMB FREQUENCY- MHz for 100 MHz comb. Set spectrum analyzefREQ
SPAN/DIV to 1 MHz, and adjust TUNING contrab position1.5-GHz comb toothat center graticule
line of displayFREQUENCYGHz readoushould indicate:

Min. Actual Max.

1.94 1.506

Connecsweepscillatorto spectrum analyzéNPUT 50Q as showrin Figure4-4.
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4-12. TUNING ACCURACY (Cont’d)

PERFORMANCE TESTS

NOTE

PERFORMANCETESTS

The 10 dB attenuator should be connected directly to the INPUT 502 of the
spectrum analyzerand the 11667A power splitter (no cable assembly should
be used between attenuator and analyzer or power splitter).

8. Adjust sweep oscillator foCW outputat 3.000GHz, as measureldy frequency counteiVary POWER
LEVEL controlas requiredor accurate measurement. Adjust spectrum analyZ®&ING control to
centersignalondisplay. FREQUENCYGHz readout should indicate:

Min.
2.90

Actual Max.

3.010

9. Using procedure of stef, checkspectrumanalyzertuning accuracyt remaining frequencidssted in
Table4-3. Indicationon FREQUENCY GHz readout must fallvithin correspondingest limitsat each

frequency.

NOTE

Use SIG IDENT to verify that spectrum analyzer is tuned to desired in -band
signalresponse whenever tuning error appears excessive.

TABLE4-3 TUNING ACCURACY MEASUREMENT

Spectrum Analyzer RF Source FREQUENCY GHz READOUT
FREQUENCY BAND Frequency Minimum Actual Maximum
{GHz)* (GHz)"" (GHz) (GHz) (GH2)
0.01 0.009 - 0.011
0.01-3 15 1.494 - 1.506
30 2.990 - 3.010
6.1 6.083 - 6.117
6-9 75 7.480 - 7.520
9.0 8.977 - 9.023
31 3.089 3110
3-9 6.0 5.983 6.017
9.0 8.977 9.023
9.1 9.077 9.123
9-15 120 11971 12.029
15.0 14.965 15.035
6.1 6.083 6.117
6-15 105 10.474 10.526
15.0 14.965 15.035
12.1 12.071 PR 12.129
121-21 17.0 16.961 PR 17.039
21.0 20.953 [ 21.047
*nominal band limits
**frequency setto within £0.05%
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PERFORMANCE TESTS

4-13. RESIDUAL FM
SPECIFICATION:

Lessthan 2kHz peakto-peak fora time interval <0.1 secondjessthan 2kHz peakto-peakin a 180-series
displaymainframewith 220/240 line voltage.

DESCRIPTION:

Thistestmeasurethe inherent shotterminstability (residuaFM) of the LO systemin the spectrumanalyzer.
A stablesignal(suppliedby acomb generatoi3 appliedto thespectrum analyzénputandslopedetectedvith
thelinearportion of the10-kHz bandwidtHilter in zerospan(fixed-tunedreceiver- seefFigure4-6). Variations
of the spectrumanalyzer'sLO frequency (residudM) canbe measured aan amplitude shifton theCRT
display(1 kHz = 0.7 majordivision withLIN AmplitudeScale).

SPECTRUM
ANALYZER

COMB
GENERATOR

©©06

000@ Qe

INPUT 50 L ouTPUl

ADAPTER i ? ADAPTER

FIGURE4-5. RESIDUALFM TEST SETUP

EQUIPMENT:
(000) 18] X CT=Ta1=] = 1 (o) (AP H P 8406A
Adapter,TypeN (m)toBNC(f) 2required). . ..o, HP 12560780
PROCEDURE:

1. Setequipmentcontrolgs follows:
Spectrum Analyzer:

FREQUENCY BAND GHZ . ...ttt ittt i .01-3
TUNING oo e e e e e e e 3.000 GHz
FREQUENCYSPAN/DIV -+« vttt ettt et ettt 100kHz
RESOLUTIONBW it e et i e e e e 10 kHz
INPUT ATTEN -t ottt ettt et ettt et e e ettt et et e e e 30dB
REFERENCELEVEL .+« vttt ettt e e e e —20dBm
REFLEVELFINE .. o e e e e e e e 0
AMPHIUAE SCAlE - - .o vttt e e LIN
SWEEP TIME/DIV ...ttt et e e e AUTO
SWEEPTRIGGER ...t e e e e FREE RUN
N I OFF
0 15 = OFF
BLC LIP it e OFF
VIDEOFILTER ..ottt e e e e e OFF

4-10
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PERFORMANCE TESTS
4-13. RESIDUAL FM (Contd)
CombGenerator:
COMBFREQUENCY-=MHZ +:t1ttutrutraritinrnnrnssnsisinsansnssasnnsnnns 100MC
INTERPOLATIONAMPLITUDE —1MHZ + vt rrnnrrnnrrnnrnsssnsnsssnsnnsnns OFF
OUTPUTAMPLITUDE +tttttttttantattassassassassasssssansansannnns Full clockwise

2. ConnecOUTPUTof comb generatdp spectrum analyzéNPUT 502 as shown in Figuré-5.
NOTE

The 8559A is sensitive to vibration. Be sure spectrum analyzer is in a
vibration -free environment.

3. Adjust spectrumanalyzerTUNING control to display 3.0 GHz signal producedby comb generator.
Adjust REFERENCEEVEL and REARLEVEL FINE controlgo positionpeak ofsignalattop graticule
line.

4. Keep3.0GHz signal centeredn CRTwith TUNING controlwhile reducing-REQSPAN/DIYV to zero.

5. SetRESOLUTIONBW to 10kHz andSWEEPTIME/DIV t00.1sec.

6. Slightly readjust spectruranalyzerFINE TUNING control until trace appearbetweenfourth and
seventhgraticule linesPeakto-peak variatiorof traceshould not exceedL.4 vertical divisionfor each
horizontaldivision (segrigure4-7).

div
NOTE

For 2201240 line voltages, peak -to-peak variation of trace should not exceed
1.4 vertical divisions (2kHz)ina 180-series display mainframe.
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FIGURE46. RESIDUAL FM TO AM CONVERSION DISPLAY FIGURE4-7. RESIDUAL FM DISPLAY
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PERFORMANCE TESTS

4-14. NOISE SIDEBANDS
SPECIFICATION:

Noisesidebandsre atleast70 dB belowa CW signal,30 kHz or more away from the signal witha 1 kHz
resolutionbandwidthandfull video filtering.

DESCRIPTION:

A stablel.8 GHz CW signalis appliedata — 20dBm levelto thespectrum analyzexnddisplayedonthe CRT.
Theamplitudesof noiseassociated sidebandadunwanted responses nehesignalaremeasured.

SPECTRUM
ANALYZER

CoMB
QENERATOR
. .

INPUT §081 QUTPUT

ADAPTER H ADAPTER

FIGURE4-8. NOISESIDEBANDS TEST SETUP

EQUIPMENT:
L @003 4110 1@ 1551 T -1 1o ) HP 8406A
Adapter, TypeN (m)toBNC (f) (2required). . ...vvvieeiiir i nnnnnnnss HP 12560780
PROCEDURE:

1. Setequipmentontrols agollows:
Spectrum Analyzer:

FREQUENCY BAND GHZ ......ciiiiiiiiiiiiaiiirtansnnransenssnnsnnsnnnens 01-3
TUNING o e e et e e e e e e e e e e 1.8 GHz
FREQ SPAN/ DIV ittt it et sttt ettt iaaaaa s eanannns 1 MHz
RESOLUTIONBW . .\t et et et e et e 30kHz, uncoupled
INPUT AT T EN oot ettt ettt ettt it e e 0dB
REFERENCELEVEL. .ttt ittt s ieee st eesen s ennnsannnnnnannns —20dBm
REFLEVELFINE ..ttt et et et et et et e e et e 0
Amplitude Scale . ... e e e e 10dB/DIV
SWEEP TIME/ DIV ..t itititittttirattntnrannnssraseassssarassssarnssnsnsns AUTO
SWEEPTRIGGER ..ttt ii it it sti i see s tn s sansenssnnsnnrnnnsnnsnnns FREE RUN
AL T o e e e e et e e e e e OFF
S G D ENT + ittt et et et e e e e OFF
BLC LIP .ttt e e e e OFF
VI D E O R I LTER ittt e e e e e e e et e e e OFF

412



MODEL8559A PERFORMANCE TESTS
PERFORMANCE TESTS

4-14. NOISE SIDEBANDS (Cont'd)

Comb Generator:

COMB FREQUENCY=MHZ =+« tntrtrurutmtmnrieaernrnraeenrnsaasnraennns 100 MC
INTERPOLATIONAMPLITUDE—-1IMHZ . ittt ittt tiinanasananans OFF
OUTPUTAMPLITUDE t:rveritrarnasnarnasnsnassnsansassnssasnnsnnss Full clockwise

2. Connectequipmeas shown in Figuré&-8.
3. Adjust TUNING controkolocate 1.8GHzcomb toothonCRT.

4. Adjust REFERENCHEEVEL and REA.EVEL FINE controlgo position pealof 1.8GHz signakttop
graticule line.

5. Decreas&REQSPAN/DIV to 20kHz andRESOLUTIONBW to 1 kHz. Adjust TUNINGasnecessary
to keepsignal centered.

6. Positionsignal at centerof display. Set VIDEO FILTER control fully clockwise (notin MAX detent
position). Measuraoisesidebandgxistingmore thanl.5 divisions(30kHz) from 1.8-GHz signal Noise
sidebands shouliemorethan70dB (7 divisions)downfrom top graticuldine.

div. down
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PERFORMANCE TESTS

4-15. RESOLUTION BANDWIDTH ACCURACY

SPECIFICATION:

Individual resolution bandwidtB-dB pointsarecalibratedo +15% (+ 30%for 3 MHz bandwidth).

DESCRIPTION:
Resolution bandwidth accuraymeasured ithe linear modeto eliminatelog amplifier errors.Since signal
level atthe 3-dB points (half-power points$ relatedto peaksignal level bya voltageatio of0.7071.0, a peak
levelof 7.1 verticaldivisionsonthespectrum analyzelisplaygivesa half-powetevelof 5 verticaldivisions:
0.707 (voltageatio) = X div/7.1 div
X div = (7.1)(0.707)
=5div

In the30-,10-, 3-, andl-kHz bandwidths, a 21.MHz signal (final IF)isinjected directlynto Bandwidth Filter
No. 1 AssemblyAll to providethestability required for measurementrmdrrowresolution bandwidths.

SPECTRUM
ANALYZER

SIGNAL GENERATOR

‘E@,@o@o@ @c’;\‘ pons

RF OUTPUT INPUT

ADAPTER T ADAPTER
C

FIGURE4-9. RESOLUTIONBANDWIDTHACCURACY TEST SETUP,3 MHz TO 100kHz

EQUIPMENT:
SIgNal GENEIALOF . « e v ot e et e e H P 8640B
Extender Cabldssembly . .........oov i H P 50600303
Adapter, Type Nm)toBNC (f) 2required)...........ooiiiiiiiiiiiiiinn.. HP 12500780
Adapter, Type SMB) tOBNC(f) ... ovviiiiiiiii e HP1250-1236

4-14
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PERFORMANCE TESTS

4-15. RESOLUTIONBANDWIDTH ACCURACY (Cont’d)

PROCEDURE:

| WARNING !

Part of this test must be performed with power supplied to the instrument
and with protective covers removed. The test should be performed only by
sewice-trainedpersonnelwho are aware of the hazards involved.

1. Setequipmentontrolsasfollows:

SpectrumAnalyzer:
FREQUENCY BAND GHZ .......oitiiiiiii ittt e .01-3
TUNING oottt e e e e e e 0.035 GHz
FREQ SPAN/ DIV ittt ittt tat st aiaa s aaaa s annssnnnnnsnnnns 0
RESOLUTIONBW . ¢ ottt ittt i it rs i aiie s annssannnessnnns 3 MHz
INPUTATTEN oottt e ettt e e e e 10dB
REFERENCELEVEL. ... ci ittt i e i v e i eii e aaaeannns 0dBm
REFLEVELFINE ..\ttt et e et et 0
Amp|itudeSCa|e .............................................................. LIN
SWEEP TIME/DIV . i i e et e AUTO
SWEEPTRIGGER ..ttt ittt s i i i s nanne s FREE RUN
AT o e e OFF
LY (€T ) =1 OFE
2 I O 1 OFF
VIDEOFILTER .. e e e e e e OFF
SignalGenerator:
COUNTERMODE ... o oottt ettt et e e et INT, EXPAND X10
A L e e OFF
FM e OFF
FREQUENCYTUNE. . ... o e e e 35 MHz
R e e e ON
OUTPUTLEVEL .. e e e e e 0dBm

2. Connecequipmenas shown in Figuré-9.

3. Adjust spectrum analyzeFUNING controlto locate peak of 35MHz signalon CRT. Reducesignal
generatooutputif necessary.

NOTE

If necessary, select 10 dB/DIV to locate signal, then switch to LIN.

4. AdjustsignalgeneratoOUTPUTLEVEL to positiontraceat 7.1 divisionsabovegraticulebaseline.
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4-15.

10.

11.

416

PERFORMANCE TESTS
RESOLUTION BANDWIDTH ACCURACY (Cont'd)

Tunesignal generator frequency untibce dropgo 5 divisionsabovegraticule baseline. Record signal
generatoifrequency.

MHz

Tune signagienerator frequendp direction oppositeéo thatof step5 untiltracepeakq7.1divisionsabove
graticule baseline)and then dropsto 5 divisionsabovegraticule baseline. Record signal generator fre
guency.

MHz
NOTE

The bandwidths recorded in this performance test are required for calcula -
tions in 4-16 Resolution Bandwidth  Selectivityperformance test.

Calculateand record resolution bandwidtat 3-dB points (difference between frequencies recorded in
steps @nd6).

Min. Actual Max.
2.0 - 3.90MHz

SelectALT IF (switch pushed in)JeavingFREQSPAN/DIV setto 0. Setsignal generatoto 35 MHz and
repeasteps3through?.

Min. Actual Max.
2.0 3.90MHz

ReturnALT IF switchto OFF position.SetRESOLUTIONBW to 1 MHz, leavingFREQSPAN/DIV set
to 0. Setsignal generatoto 35 MHz andrepeat stepstBrough?.

Min. Actual Max.
850 - 1150kHz

SetRESOLUTIONBW to 300kHz, leavingFREQSPAN/DIV setto 0. Setsignal generatoto 35 MHz
andrepeat stepsthirough?.

Min. Actual Max.
255 345kHz

SetRESOLUTIONBW to 100kHz, leavingFREQSPAN/DIV setto 0. Setsignal generatoto 35 MHz
andrepeat stepstBrough?.

Min. Actual Max.

85 —_— 115 kHz
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PERFORMANCE TESTS
4-15. RESOLUTION BANDWIDTHACCURACY (Cont’d)
DISPLAY
8 )
m
E pe SIGNAL GENERATOR

(] ADAPTER
EXTENDER is@o
CABLE HH HI [XUTE] ADAPTER
ASSEMBLY o © 2 «Ip
5 9
let

FIGURE4-10. RESOLUTION BANDWIDTHACCURACY TEST SETUP,30kHz TO 1kHz

['warning |
|

In the following procedure, the plug-in must be removed from the display
mainframe and connected through the extender cable assembly. Be very
careful; the energy at some points in the instrument will, if contacted, cause
personal injury. This test should be performed only by a skilled person who
knows the hazard involved.

12. Setequipmentcontrolsasfollows:

Spectrum Analyzer:
FREQUENCY BAND GHZ . ... ... ittt ittt eiiiinaane, .01-3
TUNING ..ottt ittt eie ettt seaneeennens >0.010 GHz
FREQ SPAN/DIV ...ttt et e st as s ansan s ansansansassansansnsnnnns OkHz
RESOLUTIONBW oot e i et iei it e e anaiieeeoanannnas 30kHz
INPUT AT TEN ..ttt ettt ettt ittt sttt taeanerseaanans 10dB
REFERENCELEVEL . .uuuettie i iiiiiiee i anannnnsssessssnnnnnnnns 0dBm
REFLEVELFINE ...ttt ittt ettt et ai s 0
Amplitude Scale . ... ..ot i i i e it i i it LIN
SWEEP TIME/DIV ...ttt eiiiniiesnsnannnes AUTO
SWEEPTRIGGER ... ..ttt i et i et e it ie i aaaes FREE RUN
2 I PO OFF
SIG IDENT  + e e tessnnnnnnsesssnnnnnsessssannnssssssnnssssssssnnssesssnnnnns OFF
BLCLIP ittt e i e OFF
VIDEOFILTER ..ottt ittt et i it iaiiaiiiananans OFF
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4-15.

13.

14.

15.

16.

17,

18.
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PERFORMANCE TESTS

RESOLUTION BANDWIDTH ACCURACY (Cont'd)

SignalGenerator:

COUNTERMODE ..\t iiiiiiiiiiiiiiiiininnnnnnnnnnnnnnnnnnnnns INT, EXPAND X10
N OFF
F OFF
FREQUENCYTUNE . ittt rsiiei s nninnn e nns 21.4MHz
R e it e ON
OUTPUTLEVEL ittt iiisiasaasasinie et neenenns = —3dBm

Connect equipmens shown in Figuré&-10.
NOTE

For early instruments that do not feature A1643, a 21.4-MHz signal can be
injected directly into the 300-MHz output (A10J1) of Third Converter Assem-
bly A10. Set the signal generator OUTPUT LEVEL to 0 dBm and use the
spectrum analyzer REFERENCE LEVEL and REF LEVEL FINE controls in
step 14 (= — 40 dBm) to position the trace at 7.1 divisions above the graticule
baseline.

Adjustsignalgeneratofrequency until spectrum analyzesceis at peak.SetsignalgeneratoOUTPUT
LEVEL to positiontraceat 7.1 divisionsabove graticuldaseline SetCOUNTERMODE to EXPAND
X100 (most significandigit will overflow).

Tunesignalgeneratoffrequency untiltrace dropgo 5 divisionsabovegraticulebaseline.Recordsignal
generatofrequency.

MHz

Tunesignalgeneratoifrequency in directiomppositeto that of step15 until trace peak$7.1 divisions
abovegraticulebaselineland then dropso 5 divisionsabovegraticulebaseline. Recordignalgenerator
frequency.

MHz

Calculateand record resolution bandwidtat 3-dB points (differencebetweenfrequencies recordeid
stepsl5andi6).

Min. Actual Max.

250kHz ______ 34.50kHz
SetRESOLUTIONBW to 10kHz, leavingFREQSPAN/DIV setto 0. Repeat stegsdthroughl?.

Min. Actual Max.

8.0kHz _ 1150kHz
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4-15. RESOLUTIONBAN DWIDTH ACCURACY (Contd)

19. SetRESOLUTIONBW to3kHz, leavingFREQSPAN/DIV setto 0. Repeat steps tAroughl?7.
Min. Actual Max.

25kHz ___ 3.45kHz
20. SetRESOLUTIONBW to1lkHz, leavingFREQSPAN/DIV setto 0. Repeat steps T4roughl?.

Min. Actual Max.

0.5kHz _____ 1.15kHz

21. Leavesignal generatoonnected to A16J3 if continuingon with nextperformanceest.
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PERFORMANCE TESTS

416. RESOLUTION BANDWIDTHSELECTIVITY

SPECIFICATION:

60-dB/3-dB resolutionbandwidth ratio: <15:1

DESCRIPTION:

The 60-dB bandwidthis measuredor all resolution bandwidthsThe 60- to 3-dB resolutionbandwidth ratio
(shapéfactor)is thencomputedfor eachbandwidthby dividing the 3-dB value(from theResolution Bandwidth

Accuracy testinto the60-dB value.

In the30, 10-, 3-, and1-kHz bandwidthsa 21.4MHz signal (finallF) is injectedinto Bandwidth Filter No.1
AssemblyAll to providethestability requiredor themeasuremerdf narrowresolution bandwidths.

DISPLAY

SIGNAL GENERATOR

PELEQ @,

o RF OUTPUT

;

ADAPTER
EXTENDER i2@e
CABLE ie @ s laigaa ADAPTER
L sssewiy || 5@ 2L o
@,
©:

FIGURE4-11. RESOLUTION BANDWIDTH SELECTIVITY TEST SETUP, 1 kHz TO 30 kHz

WARNING I

In the following procedure, the plug-in must be removed from the display
mainframe and connected through the extender cable assembly. Be very
careful; the energy at some points in the instrument will, if contacted, cause
personal injury. This test should be performed only by a skilled person who
knows the hazard involved.

EQUIPMENT:
Signal GeNErator . . ... ..ottt e e HP 8640B
ExtenderCableAssembly . ...t i e e HP 50630303
Adapter, SMBf) tOBNC(f) ... . coii i i e HP 12501236
Adapter, TypeN (m)to BNC (f) (2required). . ......coooiii i HP 12560780
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4-16. RESOLUTION BANDWIDTH SELECTIVITY (Contd)
PROCEDURE:

1. Setequipment controlasfollows:

SpectrumAnalyzer:
FREQUENCY BANDGHzZ . ... .. i e e .01-3
TUNING . e e e e e >0.010 GHz
FREQ SPAN/DIV . ..ot e 0
RESOLUTIONBW . .ottt 1 kHz
INPUT AT TEN e 10dB
REFERENCELEVEL . . ..ot e et e 0dBm
REFLEVELFINE . ... e 0
Amplitude Scale ....... ... . e e 10 dB/DIV
SWEEPTIME/ DIV . e e e AUTO
SWEEPTRIGGER . . ..ottt e e e FREE RUN
AT OFF
SIG I DENT ittt e e e e e e e OFF
BLC LI ot e e OFF
VIDEOFILTER ..ottt e e e e 120'clock
SignalGenerator:
COUNTERMODE . ... .o e INT, EXPAND X10
A e OFF
e e OFF
FREQUENCYTUNE . ...t e s e e 21.4MHz
R e ON
OUTPUTLEVEL ...ttt e e e ettt e et e =—-3dBm

2. Connect equipmenats shown ifrigured4-11.

NOTE
For early instruments that do not feature A16J3, a 321.4 MHz, —25 dBm
signal can be injected directly into the input of Third Converter Assembly

A10 at blue cable A10W1. Set signal generator COUNTER MODEto EXPAND
X100 (most significantdigit will  overflow).

3. Adjustsignalgeneratofrequencyuntil spectrunanalyzettraceis at peak.Putsignalgenerator OUTPUT
LEVEL to positiontrace at tograticuldine.

4. Tunesignalgeneratountil tracedropsto 2 divisionsabove graticuldaseline. Record signgénerator
frequency.

MHz
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PERFORMANCE TESTS

4-16. RESOLUTION BANDWIDTH SELECTIVITY (Cont'd)

10.

11.

422

Tunesignalgeneratoin directionoppositeo that of step4 until tracepeaktop graticuleline) andthen
dropsto 2 divisionsabovegraticulebaseline. Recorsignalgeneratofrequency.

MHz

Calculateand recordresolution bandwidth aé0-dB points(differencebetweenfrequencies recorded in
stepstandb).

kHz
SetRESOLUTIONBW to 3kHz, leavingFREQSPAN/DIV setto 0. Repeat ste@throughb.

kHz
SetRESOLUTIONBW to 10kHz, leavingFREQSPAN/DIV setto 0. Repeat stedthroughb.

kHz
SetRESOLUTIONBW to 30kHz, leavingFREQSPAN/DIV setto 0. Repeat ste@throughb.

kHz

Disconnecsignalgenerator fronA16J3. Setthedisplay'sLINE powerto OF Fandremoveextender cable
assemblylnstall plug-in in mainframeandsetLINE powerto ON.

Setequipment controlasfollows:

SpectrunAnalyzer:
FREQUENCY BAND GHZ ... .ciiiiiiii i i i e 01-3
LI L 0.035GHz
FREQ SPAN/DIV . .\ttt ittt ettt et et et 0
RESOLUTIONBW 4 uit ittt siaaneesaaannsssessnnnnnssssssnnnnnnns 100 kHz
INPUT ATTEN .. i e et e et e e et e 10dB
REFERENCELEVEL . ...\ttt et 0dBm
REFLEVELFINE ... e e e 0
Amplitude Scale . ... ... e e 10dB/DIV
SWEEP TIME/DIV ...ttt ettt e AUTO
SWEEPTRIGGER ..ttt iii i i iiiiaa s nnnnnnnnnnnnnnnns FREE RUN
AT o e e OFF
S G IDENT ettt ittt et s s s s s OFF
BLC LIP ot e e e e OFF
VIDEOFILTER ..ottt et e ettt e e e e e et e et e s 12 o’clock
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PERFORMANCE TESTS

4-16. RESOLUTION BANDWIDTH SELECTIVITY (Cont’d)

SignalGenerator:
COUNTERMODE . ..o i INT, EXPAND X10
AV e e e e OFF
F e e e e OFF
FREQUENCYTUNE . .. ottt e 35 MHz
o ON
OUTPUTLEVEL .ttt it 0dBm

12. Conneckequipmenas showrn Figure4-12.

SPECTRUM
ANALYZER

SIGNAL GENERATOR

—— — 0
lolololol@)
| S |
RF OUTPUT INPUT
ADAPTER ADAPTER

FIGURE412. RESOLUTIONBANDWIDTHSELECTIVITYTESTSETUP, 100kHz TO 3 MHz
13. Adjust spectrum analyzefUNING to locatepeak of 38ViIHz signalon CRT. Reduce signajenerator
outputif necessary.
14. AdjustsignalgeneratoOUTPUTLEVEL to positiontraceattopgraticule line.

15. Tunesignalgeneratoifrequency untitrace dropgo 2 divisionsabovegraticulebaseline.Record signal
generatofrequency.

MHz

16. Tunesignalgeneratofrequencyn directionoppositeo thatof stepl6 until tracepeakgtop graticuleline)
andthen dropso 2 divisionsabovegraticulebaseline. Record signgéneratofrequency.

MHz

17. Calculateandrecord resolution bandwidtht 60-dB points(differencebetweerfrequencies recorded in
stepsi6 and17).

— kHz
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4-16.

18.

19.

20.

21.

22,
23,

24.

PERFORMANCE TESTS

RESOLUTION BANDWIDTH SELECTIVITY (Cont'd)

SetRESOLUTIONBW to 300 kHz, leavingFREQSPAN/DIYV setto 0. Repeat stepstthroughl8.
kHz
SetRESOLUTIONBW to 1 MHz, leavingFREQSPAN/DIV setto 0. Repeastepsl4throughl8.
MHz

Select ALTIF (switchpushed in)SetRESOLUTIONBW to 3 MHz, leavingFREQSPAN/DIV setto 0.
Repeastepsl4throughl8.

MHz

ReturnALT IF switchto OFF position. WithRESOLUTION BW still in 3 MHz andFREQSPAN/DIV
setto 0, repeastepsl4throughl8.

MHz
In Table4-4, record3-dB bandwidths computed 4-15 Resolution Bandwidthccuracytest.
In Table4-4, record60-dBbandwidths recorded this procedure.
For eachresolution bandwidthdivide 60-dB bandwidthby 3-dB bandwidthto obtain Resolution Bard
width Ratio. Each ratio should tessthan15:1.

TABLE 44. RESOLUTIONBANDWIDTH SELECTIVITY

RESOLUTION Actual Actual Resolution Bandwidth
BW Setting 3dB BW 60dB BW Ratio (60 dB/3 dB BW)

3MH
3MHz (ALT IF)

1 MHz

300kHz

100kHz

30 kHz

10 kHz

3kHz

1 kHz

424




MODEL 8559A PERFORMANCETESTS
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417. AVERAGE NOISE LEVEL

SPECIFICATION:

Themaximum average noitevelfor each frequenclgand,with 1 kHz resolution bandwidtand0 dB attenua
tion, is givenin Table4-5.

DESCRIPTION:

Theaverage noidevelof the spectruranalyzeis checked by observirtheaverage noise powkavel displayed
ontheCRTwhennoinputsignalis appliedto the instrument.

—111dBm LIMIT

3 ] AVERAGE NOISE
] POWER LEVEL

FIGURE 4-13. AVERAGE NOISE LEVEL MEASUREMENT, .01 - 3GHz

EQUIPMENT:
VariablePersistence/Storage DisSplay. . ... oov vttt HP181T/TR
1292 =Y 10 41T 110 HP909A, Opt.012

NOTE

The HP 853A Spectrum Analyzer Display may be substituted for the HP
181T/TR in this procedure.

NOTE

This test can be performed with no input termination if INPUT ATTEN is set
to 20 dB. Note that the input attenuation must then be taken into consider-
ation in establishing the equivalent REFERENCE LEVEL control setting for
the measurement. A REFERENCE LEVEL setting of -40 dBm with 20 dB
INPUT ATTEN is equivalent to a REFERENCE LEVEL setting of —60 dBm
with 0 dB INPUT ATTEN.

4-25
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4-17. AVERAGE NOISE LEVEL (Cont'd)

PROCEDURE:

1. Setspectrum analyzeontrols afollows:

10.

426

FREQUENCY BAND GHZ ...ttt 01-3
TUNING o e e e e 0.010 GHz
FREQ SPAN/DIV « .« e ettt ettt e et e e e e e e e e e e F
RESOLUTIONBW -+« vttt et ettt e e a i i a e e 3 MHz, uncoupled
INPUTATTEN Lottt i aaans 0dB
REFERENCHLEVEL -+« v v vttt ittt ittt i eie e, - 60dBm
REFLEVEL FINE -t cn ettt ittt it ettt it eine ey 0
Amplitude Scale ......iiiiiiii i it e e a e e e 10dB/DIV
SWEEP TIME/DIV .. e e e AUTO
SWEEPTRIGGER . .« oot e e e e FREE RUN
I OFF
SIG IDENT +tt et tee ittt et e e e e e e OFF
BL Gl + vttt ettt e e e OFF
VIDEOFILTER -+« c oottt ittt ettt i e e Full CW (not in detent)

With FREQSPAN/DIV setto F, setVIDEO FILTER fully clockwise,but not in detent. Adjust TUNING
to positionmarkerat frequencywheredisplayed averagmiselevel ishighest.

NOTE

Do not tune marker beyond specified band edge.

SetVIDEO FILTERto detentndFREQSPAN/DIV t00.

SetRESOLUTIONBW to1 kHz.

Measure average noisgeldisplayedn CRT(segrigure4-13)andrecord results ifable4-5.
SetFREQUENCYBAND GHz to 6 - 9andrepeasteps? throughb.
SetFREQUENCYBAND GHz to 3— 9 andrepeat stepdthroughb.
SetFREQUENCYBAND GHz to 9 - 15andrepeat stepathrough5.
SetFREQUENCYBAND GHz to6— 15and repeat step@throughb.

Set FREQUENCYBAND GHz to 12.1-21 and repeat stefs through Sfor the frequency rangef
12.1-18.0 GHz.
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PERFORMANCE TESTS

4-17. AVERAGE NOISE LEVEL (Contd)

11. Repeatsteps2 through § for the frequencyrangeof 18.0- 21.0GHz.

NOTE

Do not tune above 18.0 GHz for this step.

12. Repeatentire procedure with ALT IF on.

TABLE 45. AVERAGE NOISELEVEL

PERFORMANCETESTS

FREQUENCY Specified Frequency Range (GHz) Average Noise Level
BAND GHz
Setting Reg. IF ALT IF Maximum Actual (Reg. IF) | Actual (ALTIF)
01-3 0.010-3.060 0.025-3.060 —111 dBm = dBm | - dBm
6-9 6.035-9.060 6.020-9.060 —108 dBm = dBm | - dBm
3-9 3.033-9.120 3.048-9.120 —103 dBm - dBm — dBm
9-15 9.058-15.120 9.043-15.120 | —98 dBm = dBm = dBm
6-15 6.055-15.180 6.070-15.180 | —93 dBm - dBm = dBm
12.1-21 12.080-18.000 | 12.065-18.000 —92 dBm - dBm | — dBm
12.1-21 18.000-21.000 18.000-21.000 —90 dBm - dBm - dBm
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4-18. RESIDUAL RESPONSES

SPECIFICATION:

Residual responsearelessthan — 90dBm (0.01- 3.06 GHz) with 0 dB input attenuation ando signalpresent
at input.Theyarelessthan — 90dBm (0.025- 3.06 GHz) with ALT |F selected.

DESCRIPTION:

Signals presendn thedisplaywithoutan inputsignal appliedo thespectrum analyzereresidual responses.
The.Ol - 3GHz frequencybandis checkedor residual responsgseatethan — 90dBm.

EQUIPMENT:
VariablePersistence/Storage Display. . .. ..o e e HP18IT/TR
50Q TerminationTypeN (M) .. oo vt e et eiiiaeeaan HP 909A, Opt.012

NOTE

The HP 853A Spectrum Analyzer Display may be substituted for the HP
181T/TR in this procedure.

NOTE

This test can be performed with no input termination if INPUT ATTEN is set
to 20dB. Note that the input attenuation must then be taken into consider-
ation in establishing the equivalent REFERENCE LEVEL control setting for
the measurement. A REFERENCE LEVEL setting of —40dBm with 20dB
INPUT ATTEN is equivalent to a REFERENCE LEVEL setting of —60dBm
with0dB INPUT ATTEN.

PROCEDURE:

1. Setspectrunanalyzeicontrolsasfollows:

FREQUENCY BAND GHzZ . ..ottt it e e .01-3
TUNING . e e e e e e e e e e 0.050 GHz
FREQ SPAN/ DIV o e e 10 MHz
RESOLUTIONBW .ttt it et ettt e e et et e 1 MHz, uncoupled
INPUT AT TEN .ottt e et e e e e et e et e et et 0dB
REFERENCELEVEL ..o iii i i e e e e e —60dBm
REFLEVELFINE ... e e e e e et e e 0
AmplitudeScale . ... i 10dB/DIV
SWEEP TIME/ DIV et e e e i e e i s AUTO
SWEEPTRIGGER. ... e i i e e FREE RUN
AT o e e e e OFF
S G D ENT ot e e e OFF
BLC LIP ot e OFF
VIDEOFILTER . .ot i i e e e e e e e e 12 o’clock
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4-18. RESIDUAL RESPONSES (Cont'd)

2. Terminatd NPUT 502 connectowith 50-ohmtermination.
3. Adjust TUNING controko positionLO feedthrouglsignalonleftmost vertical graticuldine.
4. SetRESOLUTIONBW control to10 kHz, leavingFREQSPAN/DIV setto 10 MHz. AdjustBL CLIP

control clockwiseuntil just the peaksof the noisearedisplayedSetthe SWEEP TRIGGER controb
SINGLEanddisplayPERSISTENCE contrab MAX.

5. Setdisplayto WRITE and momentarilypressERASE. TurnSWEEP TRIGGER contratlockwiseto
triggera single sweepadjustingBL CLIP anddisplay INTENSITY controlsuntil just the peaksof the
noisearedisplayed. PredSRASE andriggeranothesweep.

6. Setdisplayto VIEW and checkfor residualresponsegireaterthan —90 dBm. Recordfrequencyand
amplitudeof residual responseith thegreatest amplitude.

GHz
dBm
NOTE
Residual responses are often visible within 10 MHz of the HP 8559A LO
feedthroughsignal (25 MHz with ALT IF selected). These residual responses
are not within the instrument's specified frequency range and should be
excluded from consideration in this performancetest.

7. IncreaseTUNING controlsetting in100-MHz incrementsand useproceduref steps5— 7 to checkfor
residual responsé®m 10 MHz to0 3.060 GHz (25MHz — 3.060 GHz with ALT IF selected).

4-29
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4-19. FREQUENCY RESPONSE
SPECIFICATION:

Frequencyresponse measuredth 0 or 10dB of input attenuatioimcludesinput attenuator flatnessjixer
flatness, and banrtb-bandamplitude variation. Tabl&6 showshefrequency response specifications.

TABLE46. FREQUENCYRESPONSESPECIFICATIONS

Frequency Response
FREQUENCY BAND (GHz) (gdB Myaximup:n)
.01-3 1.0
6-9 10
3-9 1.5
9-15 1.8
6—-15 2.1
12.1-18.0 23
18.0-21.0 30

DESCRIPTION:

Frequency responsgchecked in eacfrequency bandwith the spectrumanalyzersetto full sweepan RF
input signalis very slowly sweptacrosghe entirdrequencyband. Theesultingdisplayis a seriesof narrow
signalsthat vary in heightacrosshe CRT. Sincethe RF sourceis leveledandheldflat across eacfrequency
band,variationsin amplitudeon thedisplay representariationsin the frequency response dfie spectrum
analyzer. Levelingvithin reasonablémits becomeslifficult from 18 GHz to 21 GHz, so theRF output at the
powersplitteris characterizedndcompensatefbr whenmakingthemeasurement of this frequency range.

RF RF
SPECTRUM - i
ANALYZER weep  PLUG-IN PLUG-IN
OSCILLATOR 2.4 @GHz) 21 GHz)
POWER
METER

RF
ouTPUT

ADAPTER L

i i CABLE TEST
ATTENUATOR Ay CARLE

: ADAPTER

INPUT 50

POWER
SENSOR

ADAPTER POWER
SPLITTER
(CONNECTS
DIRECTLY
TO 20 dB
ATTENUATORI

ADAPTER

CRYSTAL
DETECTOR

FIGURE4-14. FREQUENCY RESPONSE TEST SETUP
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PERFORMANCE TESTS

4-19. FREQUENCY RESPONSE (Cont’d)
NOTE

The HP 853A Spectrum Analyzer Display is not recommended for use in this
procedure.

The HP 8350A Sweep Oscillator may be substituted for the HP 8620C in this
procedure, if necessary.

EQUIPMENT:
VariablePersistence/Storage Display. . .....covviiiiiiiiiiiieniiiiiiana, HP 181T/TR
SweeDSCIllator. v v vt e i i e HP 8620C
Sl o o HP 86222A
REPIUGHN ettt i it it i i HP 86290B-H08
0 1Y =Y 1Y, =1 () HP435A/B
POWEISENSOr + vt it ittt i i i s s s HP 8485A
Power SPlitter c v vttt i s i i s i e s HP 11667A, Opt.C16
N =Y LU= 10 720 o | = HP 8491B, Opt.020
Crystal DeteCtOr .ottt e et e e e e HP 33330C
Adapter,TypeN (m)to SMA (f) (2required) - - e oo v viiiiiiii i HP 12501250
Adapter,TYypeN (D tOSMA() « vt vvir ittt iaiia s aaaas HP 12501745
Adapter,TypeN (M)TON (M) « e rrriiii it s iiai e iia e anaanenns HP 12500778
TestCable, SMC(M)TOBNC (M) +ovvereiiiiiiiii i iiiaai i iiiiananas HP 1159260001
CableAssembly SMA (M)TOSMA (M) + v vvierrerrniinnrerrrnnnnrserrnnnns HP81201578

PROCEDURE:

1. Setequipment controlas follows:

SpectrunAnalyzer:
FREQUENCY BAND GHZ . ......oiiittiii i .01-3
TUNING oo e e e 0.000 GHz
FREQ SPAN/ DIV . . e e e e e e 10 MHz
RESOLUTIONBW . ..ottt e 300kHz, coupled
INPUT ATTEN . .ottt e et eieee e 0dB
REFERENCELEVEL . . ... e —20dBm
REFLEVELFINE ..\ttt iii it s i nan s sainsssannssannnness -4
Amplitude Scale ... ..ot e e e 10dB/DIV
SWEEP TIME/DIV ... e e AUTO
SWEEPTRIGGER . . ..ot e e FREE RUN
ALTIF o e OFF
SIGIDENT ottt e e e e OFF
B LI ottt e e OFF
VIDEOFILTER ..\ e Full CW (notin detent)
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4-19. FREQUENCY RESPONSE (Cont'd)
SweepOscillator:

LRV T o BT 0 PP 0.100 GHz
MARKERS . ... .o immmm g b el e R S0 i 6 fumaie v v v v s www s wns OFF
SWEEPMODE .......... . susesesmeemsiiesea asbsis s iisies dimes - AUTO (or TIME)
SWEEPTRIGGER. ... ... . commpsusommmsmim e e e s s e ms SWaEE o v e ovooraon EXT
SWEERTIME-SEC . . . . . . . e imm @ e s @i o v o oo or oo 100
REOFFON . ..ot ot immrmme oy s o o s s s e S SRR A8 2 e n e v e s a s n e s OFF
ALC SWILCH . .. .o oo s e o o v o e A b Ao A G RER e+ o o v v o n o o s EXT
POWERLEVEL ..ttt ittt ettt e e eiaiaaaaaaanannns Midrange
RFBLANKING (RearPanel). . ..ottt et et e et e et e et ON
FM-NORM-PL(REAPANEI). . ..ttt eietieit i eei ettt eee e eeaneenns NORM
1KkHZSQWAVE (RearPanel). . .....uuiue it iii e e s e iiiiee e iiiiiannnans OFF

2. Center LO feedthrougdignalon CRTwith spectrumanalyzefTUNING control. Adjust FREQ CAL for
aFREQUENCYGHz readoubf 0.000.

FIGURE4-15. TYPICAL FREQUENCY RESPONSE FOR .01 TO 24 GHz

3. Using 0.01- 2.4 GHz sweeposcillator plugin, connect equipmeras shown inFigure4-14. Connect
outputof power splitterthrough20-dB attenuatorto spectrunmanalyzetinput. Turn sweeposcillatorRF
powerON and adjust ALC GAIN contrdor leveledoutput indication.

NOTE

Use maximum possible ALC GAIN to avoid leveling errors during swept
measurements.

4-32
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4-19.

4,

10.

11.

12.

13.

PERFORMANCE TESTS

FREQUENCY RESPONSE (Cont'd)

Adjust spectrunanalyzeTUNING control for aFREQUENCYGHz readoubf 0.100.Set sweepscilla
tor to CW with frequencyof 100MHz anduseCW controlto centersignalon spectrum analyzelisplay.

Calibrateandzeropowersensoandmeter.Disconnect powesplitterfrom 20-dB attenuator andonnect
to powersensor.Adjust sweeposcillator POWER LEVELcontrol for apower meteiindicationof —8
dBm.

Connecbutputof powersplitterthrough20-dB attenuatodirectly (do not use cablejo spectrum analyzer
input. SelectAmplitudeScalesettingof 1 dB/DIV, and adjust REEEVEL FINE control asiecessario
place peak 0100MHz signalat centethorizontalyraticuleline of spectrum analyzelisplay.

Adjust spectrunanalyzerTUNING control for a FREQUENCYGHz readoutof 0.060. Adjust sweep
oscillator CWcontrol for60MHz signal, centeredn spectrum analyzelisplay.

Setsweeposcillator AF control for 100 MHz sweep.Adjust spectrumanalyzerdisplayPERSISTENCE
control fully clockwise. Adjust sweeposcillator SWEEP TIMEvernierfor slow sweep30 secondsr
longer)andtrigger a sweep.Record greategtositiveandgreatest negative deviatiofi signalpeaksfrom
centerhorizontagraticuleline (10MHz to 110MHz).

Maximum______ divisions
Minimum_________divisions

Adjust spectrumanalyzeTUNING control fora FREQUENCYGHz readoubf 0.100.Set sweepscilla
tor to CW with frequencyf 100MHz anduseCW controlto centersignalon spectrum analyzelisplay.

Setspectrum analyzéfREQSPAN/DIV controlto F (full band) andRESOLUTIONBW controlto 3
MHz. Adjust TUNING controfully clockwiseto position tuningnarkerat high endof selectedrequency
band. Adjust RERLEVEL FINE controlasnecessaryo placepeak of100 MHz signal (neai.O feed-
throughsignal)atcenterthorizontalyraticuleline of spectrum analyzelisplay.

Set sweepscillatorfor FULL BAND (10 MHz to 2.4 GHz) andtriggera sweep. Recordreatespositive
andgreatest negative deviatiof signalpeaksrom centerorizontalgraticuleline (L0MHz to 2.4 GHz).
Record deviatioof signalpeakiocatedat 8th vertical graticuléne (approximateh2.1 GHz).

Maximum_________divisions
Minimum__________divisions
8th graticuldine______ divisions

Remove0.01- 2.4 GHz RF Plugin from sweeposcillator mainframe andeplacewith 2—- 22 GHz RF
Plugin. Selectband 42.0— 22GHz) on H P 8620C sweeposcillator.

Set sweeposcillatorto CW with frequencyof 2.1 GHz and useCW controlto positionsignal on 8th

verticalgraticuldine of spectrum analyzelisplay.Adjust ALC GAIN control forleveledsweepscillator
output anchdjustPOWERLEVEL controlto placesignalpeakat sameamplitudemeasured istepll.
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419. FREQUENCY RESPONSE (Cont'd)

NOTE

Use maximum possible ALC GAIN to avoid leveling errors during swept
measurements.

Do not adjust spectrum analyzer REF LEVEL FINE control or sweep osgilla-
tor POWER LEVEL control during the remaining steps of this performance
test.

14. Adjust spectrum analyz&@UNING controlfully counterclockwis&o position tuning markeat low end

15.

16.

434

of selectedrequencyband.Set sweepscillatorCW controlto 25 GHz and AFcontrol for1l GHz sweep.
Triggera sweepandrecord greategiositiveand greatestegativedeviation of signal peaksom center
horizontal graticuléne (2 GHz to 3 GHz).

Maximum________divisions
Minimum_________divisions

NOTE

It is normal for the HP 8559A to exhibit baseline lift with an input signal at
approximately 3.0075 GHz(2.9925 with ALT IF selected). Adjust sweep oscil-
lator sweep range as necessary to avoid baseline lift during frequency
response measurements.

If frequency response appears out of specification near a band edge, use a
frequency counter with sweep oscillator in CW to ensure the frequency in
questionis within the specified band.

Comparevaluesrecorded in step®, 11,and 14, andrecord overall greatepbsitive andyreateshegative
deviationfrom center horizontal graticulme for entire.01 — 3 GHz frequencyband.Frequency response
(deviationfrom center horizontal graticulme) shouldnotexceed+ 1.0dB (* 1.0division).

Maximum_—______ divisions(.01 —3 GHz)
Minimum_______ divisions(.01 — 3GHz)

Calculate mean deviatidor .01 — 3 GHz frequency bandisingmaximumandminimumvaluesrecorded
in step15. (For example, a maximum of 0.5 anda minimum of —0.7 resultsin a mean deviation of
-0.1)

Maximum* Minimum o
Mean deviation= = divisions
2
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4.19.

PERFORMANCE TESTS

FREQUENCY RESPONSE (Cont’d)

Frequency Response, 3-18 GHz

17.

18.

19.

20.

NOTE

For the higher frequency bands, multiple responses may appear on spec-
trum analyzer display during frequency response measurement. Adjust
INTENSITY control as necessary for optimum display of in-band signal
peaks.

Selec6 - 9 GHz frequencybandon spectrumanalyzer Setsweeposcillatorto CW andfrequencyto 7.5
GHz. UseCW controlto centersignalon spectrum analyzelisplay. SefAF control for 3GHz andtrigger
asweepAdjustspectrum analyzeftUNING controlclockwise severdlrnsto repositiontuningmarker.
TriggeranothersweepRecord greategtositiveand greatest negative deviatmisignalpeaksrom center
horizontalyraticuleline (neglectieviationsausedy tuningmarker).

Maximum_____ divisions
Minimum_____divisions
To calculate frequency resporfee 6—9 GHz frequencyband, subtraainean deviatioof stepl6 from

maximumand minimum valuesrecorded in stef7. Frequency responsiould notexceed+1.0 dB
(+1.0division).

Maximum_______ divisions(6— 9 GHz)
Minimum divisions(6— 9 GHz)
Selec8-9 GHz frequencybandon spectrumanalyzer Set sweepscillatorto CW andfrequencyto 6.0
GHz. UseCW controlto centersignalon spectrum analyzelisplay.SetAF control for6 GHz andtrigger
asweepAdjust spectrum analyz8tUNING controlto repositiontuningmarker.Triggeranothersweep.

Record greategiositiveand greatesnhegativedeviationof signalpeaksfrom centerhorizontalgraticule
line (neglectleviationsausedy tuning marker).

Maximum______divisions
Minimum_________divisions

Subtractmean deviationf stepl6 from maximumandminimumvaluesrecorded in stef9. Frequency
responséor 3— 9 GHz frequencyband shouldotexceed+ 1.5dB (+ 1.5divisions).

Maximum_______divisions (3- 9 GHz)
Minimum_______ divisions(3—9 GHz)
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PERFORMANCE TESTS

4-19. FREQUENCY RESPONSE (Cont'd)

21. Select9 - 15 GHz frequencybandon spectrumanalyzer. Set sweeascillatorto CW andfrequencyto 12.0
GHz. Use CW control to center signabn spectrum analyzedisplay. Trigger a 6 GHz sweep.Adjust
spectrum analyzerUNING controlto repositiontuning marker.Triggeranothersweep.Record greatest
positiveandgreatest negative deviation signalpeaksrom center horizontal graticule lifaeglecdevia
tions causetdy tuning marker).

Maximum________divisions
Minimum _________divisions

22. Subtractmean deviationf step 16rom maximumandminimum valuesrecordedin step2l1. Frequency
responséor 9 — 15 GHz frequencybandshould noexceed+ 18 dB (+ 1.8 divisions).

Maximum______divisions(9— 15 GHz)
Minimum divisions(9- 15 GHz)

23. Select6 - 15 GHz frequencybandonspectrumanalyzer. Set sweescillatorto CW andfrequencyto 10.5
GHz. UseCW controlto center signabn spectrum analyzetisplay.SetAF controlfor 9 GHz andtrigger
a sweep.Adjust spectrum analyzeFUNING controlseveralturnsto reposition tuning markeiTrigger
anothersweep.Record greatest positieadgreatest negative deviation of signal peksn center hor
zontal graticuldine (neglectleviations causeldy tuning marker).

Maximum_________divisions
Minimum _—______divisions

23. Subtractmean deviation of stef6 from maximumand minimum valuesrecordedn step23. Frequency
responséor 6 - 15 GHz frequencybandshould noexceed+2.1 dB (+2.1 divisions).

Maximum_________ divisions (6- 15 GHz)
Minimum divisions(6 - 15 GHz)

25. Select12.1 — 21 GHz frequencybandon spectrum analyzexndadjustTUNING control fully clockwise.
Set sweemscillatorto CW and frequencyto 15 GHz. Set AF control for 6 GHz and trigger asweep.
Record greatest positieadgreatest negative deviation signal peaksfrom center horizontal graticule
line(12.1 GHzto 18 GHz).

Maximum_________divisions
Minimum ________divisions
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PERFORMANCE TESTS

4-19. FREQUENCY RESPONSE (Cont'd)

26. Subtractmean deviation of step6from maximumand minimum valuesrecordedn step25. Frequency
responsdor 12.1— 18 GHz portion of 12.1- 21 GHz frequencybandshouldnot exceed+ 2.3dB (+ 2.3
divisions).

Maximum______ divisions(12.1— 18 GHz)
Minimum divisions(12.1— 18 GHz)

Frequency Response, 18 -21 GHz

27. Disconnect power splittdrom 20-dB attenuatoandconnecit to the power sensor. Set sweegcillatorto
CW with frequency of 18.GHz andmeasureutputat power splittewith power meter.

dBm

28. UseCW controlto slowly tunesweeposcillatorfrom 18 GHz to 21 GHz. Note all peak deviationfsom
reference powdevel (recordedn step27)andthefrequencieat whichtheyoccur.Record frequenciemd
powerlevelsin Table 47.

29. Connectoutputof power splittethrough20-dB attenuatoto spectrum analyzenput. Adjust spectrum
analyzerTUNING control counterclockwiseseveralturns. Use CW control to tune sweeposcillatorto
frequencies recorded step28andrecord deviation of signal pe&élom center horizontal graticule line.

30. Set sweepscillatorto CW with frequency of19.5GHz. SetAF controlfor 3 GHz andtrigger asweep.
Note greatest positivend greatest negative deviation signal peaks(18 GHz to 21 GHz). Use sweep
oscillator CW controlto tuneto points of greatest deviation. Record frequeneied deviationsfrom
center horizontal graticule lirie Table 47.

31. Disconnect power splittdrom 20-dB attenuatorand connectit to the powersensorUseCW controlto
tunesweepscillatorto frequencies recorded step30andrecord powelevelsin Table4-7.

32. Algebraicallysubtractreference powdevelrecorded in ste@7 from each power meter indicated recorded
in Table4-7. Record results in Power Deviation coluseeexample) Add corresponding deviatiofitom
centerhorizontalgraticuleline to each power deviatioandrecord resultih Sum of Deviationgolumn.
Subtractmean deviation of step6 from each value in Sum of Deviations colurand record results in
Deviationfrom Meancolumn. Frequency responser 18— 21 GHz portion of 12.1- 21 GHz frequency
bandshouldnotexceed+ 3.0dB (+ 3 divisions).
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419. FREQUENCY RESPONSE (Cont'd)
TABLE 4-7. CORRECTING FOR FREQUENCY RESPONSE OF SIGNAL SOURCE

Deviation from .
Frequency Plov(;/ger Meter P(.)W?r " Center Graticule Sum .Of Deviation
(GHz) n( l;(:Braltl;)n De\(/lIaBt;on Line (divisions Deviations from Mean

m or dB) (dB) (dB)

18.0 0 (Ref.)
*deviation relative to power meter indication at 18.0GHz, recordedin step 27.
EXAMPLE (MEAN DEVIATIONOF -0.1dB)

Deviation from -
Frequenc Power Meter Power Center Graticule Sum of Deviation
(gHz) y Indication Deviation* Line (divisions Deviations from Mean

{dBm) (dB) (dB) (dB)

or dB)

180 -80 0 (Ref) -04 04 -0.3

18.6 -9.0 -1.0 —-1.0 20 -19

19.6 -85 -0.5 -1.0 —-1.5 —-14

20.1 -7.0 +1.0 0.0 +1.0 +1.1

21.8 -9.0 -1.0 —-04 -1.4 -1.3

206 -85 -0.5 -2.0 =-2.5 2.4

21.2 —75 +0.5 +1.5 +2.0 +2.1
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PERFORMANCE TESTS

4-20. GAIN COMPRESSION
SPECIFICATION:

Gain compressiois lessthan0.5dB for a — 10dBm inputlevelwith 0 dB attenuation.

DESCRIPTION:

Gain compressiois measuredy changinghe powerlevel at thespectrum analyzer inpdtom —20dBm to
— 10dBm. Thedisplayed signdkevel will changeby lessthan10dB, indicating gain compressioniheinput
mixer. Sincea 10-dBchangen IF gainis usedto keep thesignaltrace neathe same point othedisplaywhen
theinput poweris increasedthe errordueto this IF gain changés first measured, then subtractbdm the
displayeddeviationto givethedeviation due onlyo gain compression.

SPECTRUM
ANALYZER

o
[
[}
-
=
=

Eo

S1GNAL GENERATOR PONER
LR B i
OIC = = YN
9' P o®o@o@ @ G 0%
et 50 | Breur
ADAPTER ggnggﬁ
ADAPTER
POWER
20 dB SPLITTER
ATTENUATOR (53058 rrenoaton )
ADAPTER
FIGURE4-16. GAIN COMPRESSIONTEST SETUP
EQUIPMENT:
SIgNAIGENEIATON. . - . o oottt e H P 8640B
PoWer Meter . ..o e e e HP435A/B
PoOWer SenSOr . ... e e HP 8481A
Power Splitter. . ... ..o HP 11667A, Opt.C16
20-dBALENUALON. . . oot ee HP8491B, Opt.010
Adapter, TypeN (m)toBNC(f) (2required)....... ..., H P 12530780

Adapter, TYPEN (F) tON(f) .o vvve e nnes HP 12501472
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PERFORMANCE TESTS

4-20. GAIN COMPRESSION (Cont'd)
PROCEDURE:
1. Setequipment controls dellows:

Spectrum Analyzer:

FREQUENCY BAND GHz ... oot e it .01-3
TUNING .o ettt e e e e aa e eaaans 0.050 GHz
FREQSPAN/DIV - vt ottt ettt et 100kHz
RESOLUTIONBW -« vt eiee e 300kHz, uncoupled
INPUT AT TEN ot 10dB
REFERENCHLEVEL - -« oot —10dBm
REFLEVELFINE ...t e i r i raa e aaaneeens -10
AmplitudeScale - - - v oo e 10dB/DIV
SWEEPTIME/DIV -« vt vttt ittt ittt ettt e e e e e e e AUTO
SWEEPTRIGGER . ..o e FREE RUN
ALT IF ot e e i e e e e e e OFF
SIG I D ENT et e e et e OFF
2 L I OFF
VIDEOFILTER ittt ittt s ii i st s st aa e saannenns OFF
SignalGenerator:
COUNTERMODE . .ottt e e e e e e INT
Y 1 OFF
FM OFF
FREQUENCYTUNE . .« ottt i e e e e e e 50 MHz
] ON
OUTPUTLEVEL .. e e eai e eaaee e —4dBm

2. Connect equipmergsshownin Figure4-16. Notethatthe 10-dB attenuatoiis placed betweethe power
splitterandspectrum analyzéNPUT 502 connector.

3. Adjustsignal generatoUTPUTLEVEL control for a powermeter reading of- 10dBm (—20dBm at
spectrum analyzéNPUT 50Q connector).

4. Adjust spectrum analyz@8UNING controlto center50 MHz signalon CRT. SetAmplitude Scalecontrol
to 1 dB/DIV and adjusREFLEVEL FINE controlto place pealof signalat a convenient horizontal
graticuldine otherthan topgraticuldine.

5. Adjust signalgeneratotOUTPUT LEVEL control for a power meter reading o0 dBm (- 10 dBm at
spectrum analyzéNPUT 50Q connector).

6. Setspectrum analyzdREFERENCELEVEL control to 0 dBm, leavingREF LEVEL FINE controlat
setting established step4. Record deviatiof signalpeakfrom reference graticuline of step4 (step-
gain error).Valuesabovereference linarepositive( ); thosebelowarenegative( —).

dB
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PERFORMANCE TESTS

4-20. GAIN COMPRESSION(Contd)

g5

10,

11.

12.

AdjustsignalgeneratoOUTPUTLEVEL control for apower metereadingof — 10 dBm (- 20 dBm at
spectrunmanalyzes0Qconnector).

Setspectrum analyzdNPUT ATTEN controlto 0 dBm, REFERENCH.EVEL controlto —20 dBm,
and REALEVEL FINE controlto 0. Adjust REFLEVEL CAL control to place peak ofignalat refer
encegraticuldine of step4.

Adjust signalgeneratolOUTPUT LEVEL control for apower metereadingof 0 dBm (- 10 dBm at
spectrum analyz&oQconnector).

Setspectrum analyz&@EFERENCH_EVEL controlto — 10 dBm. Record deviatiownf signal peakrom
reference graticuline of step4.

dB

Calculategain compressiohy algebraicallysubtractingtepgain error (step4) from deviationof signal
peak(step7). Gaincompressioshould bdessthan05 dB,

dB

Setspectrum analyzéNPUT ATTEN controlto 10 dB and REFERENCIEEVEL controlto — 10 dBm.
Connect CALOUTPUTto INPUT 502 connectoandrecalibrattREFLEVEL CAL controlsetting.
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PERFORMANCE TESTS

4-.21. BANDWIDTH SWITCHING (AMPLITUDE VARIATION)

SPECIFICATION:

Bandwidth8 MHz to 300kHz: <+0.5dB
Bandwidth8 MHzto1 kHz: <x1.0dB

DESCRIPTION:

The CAL OUTPUTsignalis appliedto INPUT 502 connectoranddisplayedon CRT. The peakof displayed
35-MHz signalis centeredon CRT andadjustedfor a vertical deflectiorof several divisionsThe amplitude
variationof thesignalis measuredor eachRESOLUTIONBW controlsetting. Theoverall variationbetween
RESOLUTIONBW settingsof 3 MHz through300kHz shouldbe lessthan1.0 dB(+0.5 dB). The overall
variationbetweerRESOLUTIONBW settingsof 3 MHz through 1kHz shouldbelessthan2.0dB (+ 1.0dB).

PROCEDURE:

1. Setspectrunanalyzeicontrolsas follows:

FREQUENCY BAND GHzZ ..ottt it it et ettt et et 01-3
TUNING i i e e st e e e e et e e et e, 0.035 GHz
FREQ SPAN/ DIV i it ittt it ittt it e it ee i aneanaeneans 1 MHz
RESOLUTIONBWY « vttt ittt ittt sttt ittt tne et ereennnennnn 3MHz, uncoupled
INPUT AT TEN ittt ittt ittt it tiits ittt enearistnorssnonsnsenenenns 10dB
REFERENCHLEVEL v« tvt ettt tteiuenenetnensononoreressssnsassenesssnonssess 0dBm
REFLEVELFINE ..o i i ettt et et et et e st a e -10
Amplitude Scale . ... ..ot e e e 1dB/DIV
SWEEPTIME/DIV -« ettt ettt et tte ettt e e et ettt ettt eaenns AUTO
SWEEP TRIGGER ...t i i e i e e e e e e FREE RUN
N I I A OFF
LY [T 15 ] == 1 I I OFF
1 ] I 1 OFF
VI DEOFILTER it e e e e e e e e e e e OFF

2. ConnecCAL OUTPUTsignalto INPUT 50§ connector.
3. Adjust TUNING controto centei35-MHz signalon CRT.
4. AdjustREFLEVEL FINE controlto positionpeakof signalseverdivisionsabove graticulbaseline.

5. SetRESOLUTIONBW and FRE(BPAN/DIV controlsto settingsndicatedin Table4-8. Record devia
tion of signal peakirom reference graticulae for each RESOLUTIONBW controlsetting. Valueabove
referencdine set instep4 arepositive( +); valuesbelowreference linarenegativel - ).

6. Tofind overall variationin Table4-8, algebraicallysubtractgreatesnegativeamplitudedeviationfrom
greatespositiveamplitudedeviation.If all change#n amplitude aref thesame signoverallvariationis
largest positiveor largest negativehangen amplitude.Overall variation between3 MHz and300 kHz
RESOLUTIONBW setting shoulde<1.0 dB (+0.5 dB). Overallvariation betweer8 MHz and 1kHz
RESOLUTIONBW settingshould be<2.0 dB (+1.0dB).
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PERFORMANCE TESTS

4-21. BANDWIDTH SWITCHING (AMPLITUDE VARIATION) (Cont'd)

TABLE4-8. BANDWIDTHSWITCHING (AMPLITUDE VARIATION)

PERFORMANCETESTS

Overall Variation

RESOLUTION FRE Amplitude Overall Variation Between
BW SPAN/ I?IV De?/iation 3 MHz and 300 k_HZ 1B|f|i|vie§anEgC'\)A LHUZT?nOdN
Setting Setting (dB) RESOLUTION BW Settings (dB) Settings
BW (dB)
3 MHz 1 MHz 0 (Ref)
1 MHz 500kHz
300kHz 100kHz  ——
100kHz 50kHz e
30 kHz 10kHz
10 kHz 10kHz e
3kHz 10kHz i
1kHz 10kHz —_—
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PERFORMANCE TESTS

4-22. INPUT ATTENUATOR ACCURACY

SPECIFICATION:

StepAccuracy(0 dBto60dB): <+1.0dBper10-dBstep0.01to 18.0GHz
MaximumCumulative Stefrror (0 dBto60dB): <+2.4dB,0.01to 18.0GHz

DESCRIPTION:

Theinput attenuatoaccuracys testedover the rangeof 0 to 60dB usingan RF substitutiormethod.A step
attenuator thahasbeencalibratedat 30 MHz by a Standards Laboratoisyusedfor substitution. Thé&nown
errorof thecalibratedattenuatois taken intoaccounivhencomputinghe input attenuataccuracy.

SPECTRUM
ANALYZER

i omneze

.
: D
- 'O o O

SIGNAL QENERATOR

ATTENUATOR

ADAPTER |

STEP
ATTENUATOR

FIGURE4-17.  INPUT ATTENUATOR ACCURACY TEST SETUP

EQUIPMENT:
T2 &1 @1 1= -1 o) o PP HP 8640B
StepAttenuator(10dB/step) ......ovviii it i e HP 355D, Opt. H82
L1O-OB AENUALOT . o\ v vt v et e ee et e e et e e e e e annnens HP 8491B, Opt.010
Adapter,TypeN(m)toBNC (f) 2required). .. ..o, HP 12560780
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4-22.

PERFORMANCE TESTS

INPUT ATTENUATOR ACCURACY (Contd)

PROCEDURE:

1.

!)

Connecequipmentashown in Figurd-17 andsetcontrolsasfollows:

Spectrum Analyzer:

FREQUENCYBAND GHZ «tvvvteetiinsnnnnnsseesssssnnanssrersssnnnnnsnnens .01-3
TUNING .ttt et e e e i e 30 MHz
FREQ SPAN/ DIV L.ttt ettt e e ettt 2MHz
RESOLUTIONBW . oottt e s annnnnnnaaaaaaaaaassananss 1 MHz
1N 0 N I =1 60 dB
REFERENCELEVEL « ittt ittt et i e e ei e aa e naaeaaeeans 0dBm
REFLEVELFINE ... e e e e e e 0
Amplitude Scale . ... ... e e e 10dB/DIV
SWEEP TIME/DIV .. i e AUTO
SWEEPTRIGGER. ... e FREE RUN
A LTI oo i e e e e e e e OFF
SIGIDENT o e e e OFF
BLC LIP oot e OFF
VIDEOFILTER ..ottt e e e e e e e e e 2 o’clock
SignalGenerator:
COUNTERMODE ...ttt e e INT EXPANDX10
Y OFF
F e e OFF
FREQUENCYTUNE ... oo e e 30.0 MHz
R o ON
OUTPUTLEVEL ...t e 0dBm

Setstep attenuatoto 0 dB andusespectrumanalyzerTUNING controlto center30 MHz signalfrom
signalgeneratoon CRTdisplay.SetFREQSPAN/DIV to 20 kHz, RESOLUTIONBW to 10 kHz, and
AmplitudeScaleo 1dB/DIV.

AdjustsignalgeneratoOUTPUTLEVEL controlto positionpeakof signalsevendivisionsabovegrati-
culebaseline.

Setstep attenuatceind INPUTATTEN controlto settings indicated iable4-9. For each setting, record
deviationof signal peakkrom reference graticuline setin step 3.

NOTE

The REFERENCE LEVEL control setting changes by 10 dB for every 10-dB
change in INPUT ATTEN. Do not change the REFERENCE LEVEL setting
after changingthe INPUT ATTEN setting.



PERFORMANCETESTS

MODEL8559A
PERFORMANCE TESTS
422. INPUT ATTENUATOR ACCURACY (Contd)
TABLE4-9. INPUT ATTENUATOR ACCURACY
INPUT ATTEN Step Amplitude Step Attenuator Corrected
Setting Attenuator Deviation Error Deviation
(dB) Setting (dB) (dB) (Calibration) " (dB)
]
60 0 0 (Ref) (Ref) 0 (Ref)
50 10 —
40 20
30 30
20 40
10 50
0 60

*Attenuations = dial settingsare positive (+). Attenuations < dial settingsare negative(—). For example,9.99dB
calibration for a 10dB attenuator setting representsn error of —0.01dB.

5. Tocomputecorrected deviatiofior eachsetting,add stepattenuator erroto amplitude deviation. Cor-
recteddeviation shoulahot exceed+ 1.0dB betweerany two adjacentNPUT ATTEN setting.

dB MaximumError per 10-dBStep

6. Record maximum positivend maximumnegativecorrected deviationalues.Differencebetweenthese
twovalues (maximum cumulative stepror)shouldnotexceed.4dB.

dB Maximum Positive Corrected Deviation
dB MaximumNegativeCorrected Deviation
dB Maximum Cumulative Stefrror
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4-23. REFERENCE LEVEL ACCURACY

SPECIFICATION:

Step Accuracystepgeferencedvith 0 dBinput attenuation):
—10dBmto - 80dBm: +0.5dB
—10dBmto —100dBm: +1.0dB

VernierAccuracy: +0.5dB

DESCRIPTION:

Thereferencéevelaccuracys tested ovetherange of—10dBm to — 100dBm by checkinghelF gain steps in
1dB/DIV (Log) andin LIN. Theresultingmaximum deviationin eachcasemust beessthan +0.5 dB from
—10dBmto —80dBm andlessthan +1.0dBfrom —10dBm to — 100dBm.

SPECTRUM
ANALYZER

‘ionﬁ’i’i?
< R
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liso 0o

SI1GNAL QENERATOR
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i Ny <) - ATTENUATOR
PEPLEQ@), 2,

RF QUTPUT

ADAPTER ATTENUATOR
STEP
ATTENUATOR
355C
OPT H80
FIGURE4-18. REFERENCE LEVEL ACCURACY TEST SETUP
EQUIPMENT:
Signal Generator .. ...ttt i i e e e e e e e HP 8640B
10-AB A ENUATOT . . o vt ettt e e e e e e e e HP8491B, Opt. 010
StepAttenuator(L1dB/step) . ..o vvv ittt e HP355C, Opt. H80
StepAttenuato(10dB/step) ........oviiiiiiii i e HP 355D, Opt. H82
Adapter, Type Nm)toBNC (f) (2required). .. ........... ..., HP 12560780
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4-23.

1.

MODEL 8559A
PERFORMANCE TESTS
REFERENCE LEVEL ACCURACY (Cont'd)
PROCEDURE:
Step Accuracy in Log Mode
Setequipmentontrols agollows:
Spectrum Analyzer:
FREQUENCY BAND GHz ..ot i ittt ittt et et ettt et e .01-3
TUNING « e i i et e e et et e e et e e e e e 30 MHz
FREQSPAN/DIV - -ttt ittt e e e 100kHz
RESOLUTIONBW -« vttt e 30kHz, uncoupled
INPUT AT TEN o e e et e ettt et ettt et e et e e 0dB
REFERENCELEVEL « - vttt ttttettte s et etete e e e et eie e et aas —10dBm
REFLEVELFRINE ..o i i e e et et e e e e e et e e et 0
Amplitude LY o= 1 [ T 1dB/DIV
SWEEPTIME/ DIV ittt et e et e et e e et e e AUTO
SWEEPTRIGGER . .o i e e e e FREE RUN
] I OFF
S G IDENT + vttt ittt e e e e e e e e e OFF
= I O I 1 OFF
VIDEOFILTER . . o e e e e e e e i 2 o’clock
SignalGenerator:

COUNTERMODE ..ttt ittt s e s tensee s enananennennnnnns INT, EXPAND X10
AM e e aa s OFF
FM o e aa e a e a s s a e OFF
FREQUENCY TUNE . ..ttt ittt ee s tassnnsensennsnnnenasnnnennns 30 MHz
O ON
OUTPUTLEVEL i it i s e sttt is s as s ea s tanennsnasnnnennenns —2dBm
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Connect equipmerdsshownin Figure4-18 using 10dB stepattenuatorSetstepattenuatoto 0 dB and
adjustspectrum analyzefUNING control to center30 MHz signalon CRT Set FREQ SPAN/DIV
controlto 10kHz andRESOLUTIONBW controlto 3 kHz, adjustingrlUNING controlasnecessaryo
keep signatenterednCRT

Adjust signalgenerator OUTPUTEVEL controlto position peak of signd divisionsabovegraticule
baselineSetstepattenuator andpectrum analyzeREFERENCELEVEL controlto settings indicated in
Table4-10. Record deviation ofignalpeakfrom 6th divisionfor each setting.

To calculate Corrected Deviatioadd StepAttenuatorError (calibrationdata at30 MHz) to Deviation
from 6th Division for each setting. Corrected Deviation shoolot exceed+0.5 dB from —10dBm to
—80dBm, andshould noexceed+ 1.0dBfrom —10dBm to — 100dBm. Record maximunvalues.

dB (- 10dBm to — 80dBm)
dB (- 10dBm to — 100 dBm)



MODEL 8559A

PERFORMANCE TESTS

4-23. REFERENCE LEVEL ACCURACY (Contd)

TABLE 4-10. IF GAIN ACCURACY IN LOG MODE

PERFORMANCE TESTS

REFERENCE Step Deviation from Step Attenuator Corrected
LEVEL Attenuator 6th Division Error (Calibration) ™ Deviation
Setting (dBm) Setting (dB) (dB) (dB) (dB)
—~10 0 0 (Ref) (Ref) 0 (Ref)
-20 10
-30 20
—40 30
-50 40
—60 50
=70 60
—80 70
-90 80
-100 90

*Attenuations = dial settingsare positive (+). Attenuations < dial settingsare negative(-). For example,9.99dB

calibration for a 10dB attenuator setting representsn error of —0.01dB.

Step Accuracy in Linear Mode

5. SetspectrumanalyzerAmplitude Scale switchio LIN and REFERENCH.EVEL controlto —10dBm.
Setstep attenuatadio 0 dB. ReadjussignalgeneratoOUTPUTLEVEL controlto position pealof signal
6 divisionsabovegraticulebaseline.

6. Setstepattenuatorand spectrum analyzedREFERENCH_EVEL controlto settings indicated iffable
4-11. Record deviationf signalpeakfrom 6thdivisionfor each setting.

7. Using Tablel-12,convertDeviationfrom 6th Division in LinearModeto Deviation indB for each setting.

RecorddBvaluesn Table4-11.

8. To calculate Corrected Deviatioadd Step Attenuator Errdao Deviationfrom 6th Division in dB for
each settingCorrectedeviationshould notexceed+ 0.5 dBfrom — 10dBm to —80dBm and £1.0dB

from — 10dBm to — 100dBm. Record maximum values.

dB (—10dBm to — 80 dBm)
dB (—10dBm to — 100 dBm)
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4-23. REFERENCELEVEL ACCURACY (Cont'd)
TABLE4-11.  IF GAIN ACCURACY IN LINEAR MODE
REFERENCE Step Attenuator Deviation from Deviation from Step Attenuator Corrected
LEVEL Setting 6th Division 6th Division Error Deviation
Setting (dBm) (dB) Linear Mode (div.) in dB* (Calibration)**(dB) (dB)
10 0 oRe) oRe) Ref R
-20 10
-30 20
—40 30
-50 40
—60 50
—70 60
—80 70
-90 80
—-100 90

*Use Table4-12to convert deviationin linear modeto deviationin dB.
**Attenuations = dial settingsare positive (+). Attenuations < dial settingsare negative(—).

TABLE4-12. CONVERSIONTABLE, DEVIATION IN LINEAR MODE

POSITIVE DEVIATIONS
(Above 6th division from graticule baseline)

NEGATIVE DEVIATIONS
(Below 6th division from graticule baseline)

Linear (Divisions) dB Linear (Divisions) dB
0 0 0 0
+.1 +0.14 -1 -0.15
+.2 +0.28 -2 -0.29
*3 +0.42 -3 —0.45
+.4 +0.56 -4 —0.60
+.5 +0.70 -5 -0.76
+.6 +0.82 -6 -0.92
+.7 +0.96 -7 —1.08
+8 +1.09 -8 —1.24
+9 +1.21 -9 —141
+1.0 +1.34 -1.0 —1.58
+1.1 +1.46 -1.1 -1.76
+1.2 +1.58 —-1.2 —-1.94
+1.3 +1.70
+14 +1.82
+1.5 +1.94
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PERFORMANCE TESTS

4-23. REFERENCELEVEL ACCURACY (Cont'd)

Vernier Accuracy

9. Replacel0-dBstepattenuatomith 1-dB step attenuatoBetspectrum analyzeontrolsasfollows:

FREQUENCYBAND GHZ ...\ttt ittt e i .01-3
TUNING oot it s it ia e s s s a s rnnas 0.030 GHz
FREQSPAN/DIV ..ttt iiii i iiai st ssansssansssansssansssnnns 50 kHz
RESOLUTIONBW ..ottt e 300kHz, uncoupled
INPUTATTEN ..o ittt s s s aanas 0dB
REFERENCHEVEL .. ... i —10dBm
REFLEVELFINE ...ttt et n s a e 0
AmplitudeScale . . .. ..o 1dB/DIV
SWEEP TIME/DIV ...ttt iiiiiiiiiss s ssaaainaasssssssnnnnnnns AUTO
SWEEPTRIGGER . ... FREE RUN
ALT IF e e e OFF
R [ D OFF
O I OFF
VIDEOFILTER ..\ttt ittt ittt it nananes 2 o’clock

10. Setstepattenuatorto 0 dB. Centessignalon CRT and adjussignalgeneratoOUTPUTLEVEL control
to positionpeak ofsignal6 divisionsabovegraticulebaseline Setstepattenuator andpectrum analyzer
REFERENCH.EVEL FINE control tosettings indicated iffable4-13. Record deviatiomf signal peak
from 6thdivisionfor eachsetting.

11. To computeCorrected Deviationadd Step Attenuatdgrror to Deviationfrom 6th Division for each
setting. Corrected Deviati@hould noexceed+ 0.5dB for each setting. Record maximum value.

TABLE4-13. VERNIER ACCURACY dB
Step Attenuator REFERENCE Deviation from Step Attenuator Corrected
Setting LEVEL FINE 6th Division Error (Calibration)* Deviation
(dB) Setting (dB) (dB) (dB)
0 0 0 (Ref) (Ref) 0 (Ref)
1 -1
2 -2
3 -3
4 —4
5 -5
6 —6
7 -7
8 -8
9 -9
10 —-10
11 -11
12 —-12
*Attenuations > dial settingsare positive (+). Attenuations < dial settingsare negative(-).
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PERFORMANCE TESTS

4-24., SWEEP TIME ACCURACY

SPECIFICATION:

There are20 selectableand calibratedsweeptimes ina 1-2-5 sequencdrom 2 usec/DIV to 10 sec/DIV
(excluding2 sec/DIV),

Sweegdime accuracy: +10%(+20%for 5and10sec/DIV)
DESCRIPTION:

For SWEEPTIME/DIV controlsettingsof 10 mse@ndless,thetrianglewaveoutputof a function generator
is usedto modulate d00-MHz signal appliedo thespectrum analyzénput. This signals demodulateth zero
span displayinga triangulamaveformonthe CRT. Thefunction genertois tunedto align thewaveformwith
thevertical CRT graticulelines. The periodof thefunction generatavutputis thenmeasuredvith a counteto
determine theweepime.

For SWEEPFTIME/DIV controlsettingof 20msecandgreaterthedisplay (AUXB) PENLIFT/BLANKING

outputis connected directlyo thecounter.Theblanking signais "low" during aspectrum analyzesweepthe
time intervabetweerthefalling andrisingedges isneasuretb determinehesweep speed.

FUNCTION
ELECTRIC QENERATOR
COUNTER
[ BN
o e
©C®coeo
i
1
P
(" D]
SPECTRUM |
ANALYZER
SIGNAL GENERATOR s

_ — _ RENLBFT/
BLANK ING

©©0e

ooe@® Qese

AM RF INPUT
INPUT OUTPUT 50

R@ 214/U CABLE
FIGURE4-19. SWEEPTIME ACCURACY TEST SETUP

EQUIPMENT:
ST T2 1= 52T = o H P 8640B
Function Generator .. .........c..c.iiiininiitinniirnr it eneraranranns HP 3310A
50MHZ UniversalCoUNter. v s iiiiiisiiisssiiisnsssnsnnsssnnnnsss HP 5300B/5302A
2 U HP 1250-0781
CableAssemblyRG-214/U with TypeN CONNECtOrS « « v v vvvvuneneeeens HP 11500A



MODEL 8559A

PERFORMANCETESTS

PERFORMANCE TESTS

4-24. SWEEP TIME ACCURACY (Cont'd)

PROCEDURE:

1. Setequipmentontrols agollows:

SpectrunAnalyzer:
FREQUENCYBAND GHZ +:vvtrenrernnternntesnnerannernnseranneraneerannss .01-3
TUNING oot e e e 0.100 GHz
FREQ SPAN/DIV . . . ittt e 10 MHz
RESOLUTIONBW ..\ttt sttt i i n e as 3MHz, uncoupled
INPUTATTEN ...t i e i 10dB
REFERENCELEVEL . .viiiiii i i neiat e ains s nannnessnnnnnes —10dBm
REFLEVELFINE ... e e e 0
AMPlitUdESCaAlE .« v v i i e LIN
SWEEP TIME/DIV ..ttt it iit e isiateraassessasnesnnanenas AUTO
SWEEPTRIGGER ...ttt it ii i ai e a i aas FREE RUN
AT e OFF
SIGIDENT ittt ettt et ettt e e e e OFF
BLC LI o OFF
VIDEOFILTER oottt et v e OFF
SignalGenerator:
COUNTERMODE . ...t i INT, EXPAND X10
AM OFF
S OFF
FREQUENCYTUNE. ..\ttt e 100 MHz
P ON
OUTPUTLEVEL tttiitttiiit it isastasaateransessnssasnnnerannesnns —10dBm

FUNCTION .ot e e e e i e e i e TRI
RANGE ... e e 10K
FrEQUENCY . . . e e e e e 250 kHz
DCOFFSETLEVEL . .. i e i e 0

50MHz UniversalCounter:

FUNCTION .ot e e e e e PERAVGB
SAMPLE RATE ittt nsnsnnnnsnnnnnns Full counterclockwise
TIME BASE .ottt e e e 1 ms
SENSITIVITY (A) ..\ttt ettt r et ettt et et 9 o’clock
ABSOMHZ INPUL . ot e s it it ] (fallingedge)
SENSITIVITY (B) .ottt e e e e Full clockwise
BIOMHZ INPUt. ..ttt ittt s [ (rising edge)
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PERFORMANCE TESTS

4-24. SWEEP TIME ACCURACY (Cont'd)

2. Connect equipment abown in Figuré-19. Connecttounter'sB 10 MHz inputto thefunction generator
low output andhesignalgenerator's\M input.

3. Adjust spectrumanalyzerTUNING controlto center100-MHz signalon CRT SetFREQ SPAN/DIV
controlto 0, leavingRESOLUTIONBW controlat3 MHz setting.SetSWEEPTIME/DIV control to2
usec.

4. SetAM switch of HP 8640B to AC position. Adjust function generator AMPLITUDE contesidsignal
generatoAM MODULATION controlfor 50 percentmodulationasindicatedon thesignalgenerator

meter.

5. Setspectrum analyzeSWEEP TRIGGER contrdb VIDEO. Adjust REFERENCH.EVEL andREF
LEVEL FINE controlg¢o center waveforronCRT

6. Adjust function generatdtrequency vernigo display exactlyfive cyclesof trianglewave modulatiomn
CRT,as shownin Figure4-20a.Counter shoulthdicateanaverage periodf 4.00 +0.04 ps.

—_usecC

5 cycles 10 cycles

r-—"""‘#-—'

| —t

et
———
et
——
[
=t

p—
T
—-—
T |
——
—

a  2usec/DIV b. 5usec/DIV through 10 msec/DIV
FIGURE4-20. SWEEP TIME ACCURACY

7. Calculate actuaweep timeper divisionby dividing average perioftom stefb by 2. Recordvaluein Table
4-14.

8. For spectrum analyzesWEEPTIME/DIV controlsettingsof 5 psecthrough10 msec,adjust function
generatoiRANGE and frequencycontrolsto displayexactly 10 cyclesof trianglewave modulationon
CRT,as shown in Figurd-20b. Averag@eriod readingdisplayedon counter correspond actualsweep
timeper division. Recordaluesn Table4-14.
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PERFORMANCE TESTS

4-24. SWEEP TIME ACCURACY (Cont'd)

TABLE4-14.  SWEEP TIME ACOLRACY, 2 uSEC THROUGH 10 MSEC

PERFCRVIANCETESTS

SWEEP Function Sweep Time per Division
oy ey - |

Setting (Approx.) Minimum Actual Maximum
2psec 250 kHz 1.80 psec —_  usec 2.20 psec
Spsec 200kHz 4.40 psec usec 5.50 psec
10psec 100 kHz 9.00 psec __ usec 1100 psec
20psec 50 kHz 1800 psec — _ sec 22.00 psec
50psec 20 kHz 4500 psec usec 55.00 psec
.1 msec 10 kHz 90.0 psec usec 110.0 psec
.2 msec 5kHz 180.0 psec usec 220.0 psec
.5 msec 2kHz 450.0 psec usec 550.0 psec
1 msec 1 kHz 900 psec usec 1100 psec
2 msec 500 Hz 1800 psec usec 2200 psec
5msec 200 Hz 4500 psec usec 5500 psec
10 msec 100 Hz 9.00 msec msec 1100 msec

9. Connect display regranelAUX B PENLIFT/BLANKING outputto BNC teeat counter'sB 10 MHz

input. Connectothersideof teeto counter'sA 50 MHz input.

10. Setcounter controls a®llows:

FUNCTION &ttt ittt et tatteaseasssnanssnsssnsensssnssesnssnsssnnsnnnss TI.AtoB
SAMPLE RATE ..ot e e Full counterclockwise
TIME BASE .o iitittit ittt ttnnsansensannsensensrsnssnsrsnssnsssnnsnnns 0.1 ms
SENSITIVITY (A) vttt tittit et tantenrenanenasenneeanensrennennrennennses 9 o’clock
ABOMHZINPUL « oot i i e ~ [ (falling edge)
SENSITIVITY (B) oot et e e e eeens 90'clock
BIOMHZ INPUL « v et e e _I L (rising edge)

11. Setspectrum analyzesWEEPTIME/DIV to 20 msec.Adjust counter's SENSITIVITYcontrolsfor a

time interval reading d®.2000 + 0.0200 sec. Recordsweeptime value inTable4-15.

12. Verify remaining spectrum analyz&WEEP TIME/DIV control settings of50 msecthrough 10 sec,

recordingsweegdime valuesn Table4-15.
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4-24. SWEEP TIME ACCURACY (Cont'd)

TABLE 4-15. SWEEPTIME ACCURACY, 20 MSECTHROUGH 10 SEC

WEEP Sweep Time
TIME/DIV

Setting Minimum Actual Maximum

20 msec 0.180 sec sec 0.220 sec

50 msec 0.450 sec sec 0.550 sec
.1 sec 0.90 sec sec 110 sec
2 sec 1.80 sec seC 2.20 sec
.5 sec 4.50 sec sec 550 sec
1sec 9.0 sec sec 110 sec
5sec 40.0 sec sec 60.0 sec
10 sec 80.0 sec sec 120.0 sec

MODEL 8559A



MODEL 8559A PERFORMANCE TESTS
PERFORMANCE TESTS

4-25. CALIBRATOR OUTPUT ACCURACY

SPECIFICATION:

Amplitude: -10dBm £0.3dB
Frequency: 35MHz +400 kHz

DESCRIPTION:

Thefrequency othecalibratoroutputsignalis measuredavith a microwave countef.hecalibrator outputevel
is measured using a powaeter.

SPECTRUM
ANALYZER
.'. ol
FREQUENCY 12 M
|
1= of POWER
COUNTER H 5 VETER
N : —

oDD OO0 L Q.
ooo ooo

0oDoD ooo = -
coooo @ O

FIGURE4-21. CALIBRATOR ACCURACY TEST SETUP

EQUIPMENT:
FrequencyCoUNter ...t e it s e i sttt e HP 5342A, Opt. 005
POWEIMELET . . .t e e HP435A/B
POWEBISENSON . . o oottt e e HP8481A
PROCEDURE:

1. Connect spectrum analyzZ8AL OUTPUTto frequency counter$0Hz — 500MHz (50€) input asshown
in Figure4-20. Measuredutputfrequency should bB5MHz +400 kHz.

2. Zeroand_calibrate powemeter. Connectpower sensorthroughadapter,to spectrumanalyzer'sCAL
OUTPUTandmeasure powedevel. Calibratoroutputlevelshould be— 10dBm +0.3dB.

dBm
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PERFORMANCE TESTS

4-26. DISPLAY FIDELITY

SPECIFICATION:

Log Incrementafccuracy: +0.1dB perdBfrom Referencéevel
Log MaximumCumulativeError: <<+ 1.5dBoverentire70-dBrange
LinearAccuracy; 3% of Referencéevel

DESCRIPTION:

Theamplitudeof thelog displayamplifieris testedoy connectinga DVM to thedisplay (AUXA) VERTICAL
OUTPUTconnectorA wide resolution bandwidtkettingis selectedo thesignalappears asstraight horizon
tal line on theCRT. TheDVM is usedto providegood resolutionvhencheckingor +1 dB per10dB step(0.1
dB/dB).

SIGNAL GENERATOR

DIOITAL VOLTMETER

SPECTRLJM

- ey :: ANALYZER
LEEEQNE) Esaa&g%gﬁ Bl -

RF
OUTPUT AUX A

w2

—
©©0

ooo@® Qe

ADAPTER © —
STEP

ATTENUATOR ADAPTER [

L

FIGURE 4-22. DISPLAY FIDELITY TEST SETUP

EQUIPMENT
SIgNAl GeNEIAtOT . . o\t i ettt e e e e e e et HP 8640B
Digital Voltmeter . ........ .. it i e e HP 3556A
StepAttenuator10dB/step) ....viiiiiiiiii ittt i e HP 355D, Opt. H82
Adapter,TypeN (m)toBNC(f) (2required)........c..ovvieiniieiiennn.. HP 12560780
Cable BNCtoBanan@lug « -+« vveeeriurenirrnnarsrnasrsinssnnnsrnnnnnns HP 11001A
PROCEDURE:

Log Display Accuracy

1. Setequipment controlas follows:

SpectrumAnalyzer:
FREQUENCY BAND GHZ ..\ttt et ittt eeas .01-3
TUNING Lottt e e et e e e 0.030 GHz
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PERFORMANCE TESTS

4-26. DISPLAY FIDELITY (Cont'd)

FREQSPAN/DIV ..ttt e i e e et e e et 500kHz
RESOLUTIONBW . ..o 300kHz, uncoupled
INPUT ATTEN ..ottt ettt ettt et ettt e ettt 10dB
REFERENCE LEVEL . ..ottt it ettt 0 dBm
REFLEVELFINE . .te ittt it i e it et e e e e e aaeeaaeaaneennnenns 0
Amplitude Scale ...t i e LIN
SWEEPTIME/DIV ..ottt ettt e e ettt AUTO
SWEEPTRIGGER ...ttt e e e iiae s FREE RUN
N R OFF
SIG IDENT « ettt ittt ettt e e e e e e OFF
BL Gl t e e e e OFF
VIDEO FILTER -t vttt ettt it e e e et e e et e i ee OFF
Digital Voltmeter:
RANGE ..t e e 100
FUNCTION . e e e e e V(DC)
AUT O CAL et ettt e e e e AUTO
TRIGGER. .ttt et e s INTERNAL
MATH OFF
SignalGenerator:
COUNTERMODE ..t e it ittt it e et eae e e aaa e saae e aaneaaanneanns INT
A e OFF
F e OFF
FREQUENCYTUNE. ..ttt it eeaee s eaa et aaan e saanneeannnnns 30 MHz
] ON
OUTPUTLEVEL + ettt ettt e et e e e e 0dBm

2. With nosignalatspectrumanalyzer'dNPUT 5052 measurandrecord offset voltagat (AUX A) VERTI-
CAL OUTPUTconnector.

mV
3. Connect equipment as showmrFigure4-22. Setstepattenuatoto 0 dB.

4. Setspectrumanalyzer'sAmplitude Scaleto 10dB/DIV and adjust TUNING control toenter signabn
CRTdisplay.

5. Setspectrumanalyzer'sSREQSPAN/DIV controlto zero(0), VIDEO FILTER full CW (not in detent),
andRESOLUTIONBW controlto 1 MHz. AdjustTUNING controlfor maximum readingn DVM.

6. SetsignalgeneratotOUTPUT LEVEL control for DVM reading of(+800mV *+ offset (ste@) +0.5
mV). Traceshould be approximatebttop CRT graticuldine.

7. RecordDVM readingdor stepattenuatosettingsfrom 0 dBthrough70dB, in Table4-16.
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PERFORMANCE TESTS

4-26. DISPLAY FIDELITY (Cont'd)

TABLE4-16. AMPLITUDELOG DISPLAY ACCURACY

Corrected Theoretical Difference
Attenuator DVM DVM Theoretical Reading Subtracted Between
Setting Reading Reading® Reading From Corrected Adjacent
(dB) {mV) (mV)g (mV) DVM Reading Readings
(mV) {mV)
0 —— +800 (Ref.) +800 o
10 +700
20 +600
30 +500
40 +400
50 +300
60 +200
70 +100
*DVM Reading minusoffset recordedin step 2.
EXAMPLETABLEOF 4-16
Corrected Theoretical Difference
Attenuator DVM DVM Theoretical Reading Subtracted Between
Setting Reading Readina* Reading From Corrected Adjacent
(dB) {mV) (mv)g (mV) DVM Reading Readings
(mV) (mV)
0 +805 +800 +800 0
10 +708 +703 +700 +3 -3
20 +599 +594 +600 -6 19
30 +497 +492 +500 -8 +2
40 +406 +401 +400 +1 -9
*DVM Readingminus offsetrecordedin step 2.

8. After recordingDVM readingsfor stepattenuatorsettingsfrom 0 dB through70 dB, calculate each
CorrectedDVM Readingby algebraically subtracting offset recorded in skefRecord results iffable
4-16(seesample computations).

9. Algebraicallysubtract corresponding Theoretical Readinogn each Correcte®VM Reading, recording
resultsin Table4-16. Maximum value should nagxceed+ 15 mV, correspondingo +1.5 dB. Divide
maximum valuédoy 10to calculate Log Maximum CumulatiError (in dB).

dB Log Maximum Cumulativ&rror
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4-26. DISPLAY FIDELITY (Cont'd)

10. Algebraically subtract each converted reading (Theoretical Reading SubtfemtedorrectedDVM
Readingfrom previous converted reading. Record resalEable 4-1§seesample computationsMaxi-
mum differencéetweeradjacent readings shoutdt exceedt 10mV, correspondingo + 1 dB/10 dB or
+0.1dB/dB. Divide maximum valudy 100to calculate Log Increment&kror (in dB/dB).

dB/dB Log IncrementaError
11. Replacd0-dBstep attenuatowith 1-dB step attenuatoBetstepattenuatoto 0 dB.

12. Setspectrum analyzer Amplitudgcaleto LIN and adjust TUNING control for maximum readingpn
DVM.

13. AdjustsignalgeneratoOUTPUTLEVEL for DVM reading of800mV + offset (stef2) +0.5mV. Trace
should be approximateit top CRTgraticuleline.

14. RecordDVM readingfor stepattenuatosettingsof 6 dB and12dBin Table4-17.

15. Calculate each CorrectddVM Readingby algebraicallysubtracting offset recorded in st8pRecord
resultsinTable4-17.

16. Algebraicallysubtracttorresponding Theoretical Readiingm each Correcte®VM Reading, recording
resultsin Table4-17. Maximum valueshould notexceed+24 mV, correspondingo +3% of 800 mV
Referencéevel. Dividemaximum valudby 8 to calculate Percent Linear Error.

% of Referencé.evelLinearError

TABLE4-17. AMPLITUDELINEARDISPLAY ACCURACY

T Theoretical
Attenuator DVM DVM Theoretical Reading Subtracted
Setting Reading Reading* Reading From Corrected
(dB) (mV) (mV? {mV) DVM Reading
(mV)
+800 (Ref.) +800 0
+401
12 +201
*DVM Readingminus offsetrecorded in step2.
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TABLE4-18. PERFORMANCETEST RECORD (1 OF 4)

Hewlett-Packard Company Testedby
Model 8559A
SpectrumAnalyzer.01-21 GHz

Serial No Date
Results
P,\?f' Test Description -
Min Actual Max
4-11. Frequency Span Accuracy
3. 200MHz FREQSPAN/DIV —0.4div +0.4 div
4. 100MHz FREQSPAN/DIV —0.4div e +0.4 div
5. 50MHz FREQSPAN/DIV —0.4div +0.4 div
6. 20 MHz FREQSPAN/DIV —0.4 div - +0.4 div
7. 10 MHz FREQSPAN/DIV —0.4div - +0.4 div
8. 5 MHz FREQSPAN/DIV —0.4div — +0.4 div
9. 2 MHz FREQSPAN/DIV —0.4div — +0.4 div
10. 1MHz FREQSPAN/DIV —0.4div e +0.4 div
11. 500kHz FREQSPAN/DIV —0.4div . +0.4 div
14. 200kHz FREQSPAN/DIV —0.4div P +0.4 div
15. 100 kHz FREQSPAN/DIV —0.4div — +0.4 div
50kHz FREQSPAN/DIV —0.4 div e +0.4 div
20kHz FREQSPAN/DIV —0.4div - +0.4 div
10kHz FREQSPAN/DIV —0.4 div +0.4 div
412, Tuning Accuracy
5. O1GHz 0.009GHz P el 0.011GHz
6. 1.5GHz 1.494GHz e | 1.506 GHz
8. 3.0GHz 2.990GHz e || 3.010GHz
9. 6.1GHz 6.083GHz Ee— | 6.117 GHz
7.5GHz 7.480GHz e e ] 7.520GHz
9.0 GHz 8.977GHz R | 9.023GHz
3.1GHz 3.089GHz - 3.110GHz
6.0GHz 5.983GHz — 6.017GHz
9.0GHz 8.977GHz ME——| 9.023GHz
9.1 GHz 9.077GHz —_— e ] 9.123GHz
12.0GHz 11971 GHz oy e 12.029GHz
15.0GHz 14.965GHz | 15.035GHz
6.1GHz 6.083GHz -— 6.117 GHz
10.5GHz 10.474 GHz — 10.526GHz
15.0GHz 14.965GHz — ] 15.035GHz
12.1GHz 12.071GHz o sy | 12.129GHz
17.0GHz 16.961GHz NS | 17.039 GHz
21.0GHz 20.953GHz - | 21047GHz




MODEL 8559A PERFORMANCETESTS
TABLE4-18. PERFORMANCETESTRECORD(2OF 4)
Para Results
No ' Test Description
' Min Actual Max
4.13. Residual FM
e 1.4div
6. Peakto-Peak Variation offrace (2 KHz/0.1 sec)
414, Noise Sidebands
. 7.0 divdown
6. NoiseSidebands (~70dB)
4-15. Resolution Bandwidth Accuracy
7. 3MHz ResolutionBNV 2.10MHz 3.90MHz
8. 3MHz ResolutionBN (ALT IF) 2.10MHz 3.90MHz
9. 1 MHz ResolutionBNV 850kHz 1150kHz
10. 300kHz ResolutionBN 255kHz 345kHz
11. 100kHz ResolutionBN 85kHz 115kHz
17. 30kHz ResolutionBN 25.5kHz 34.5kHz
18. 10kHz ResolutionBN 8.5kHz 11.5kHz
19. 3kHz ResolutionBN 2.55kHz 3.45kHz
20. 1kHz ResolutionBN 0.85kHz 1.15kHz
4.16. Resolution Bandwidth Selectivity
24. 3 MHz ResolutionBN Selectivity 15:1
3 MHz ResolutionBN Selectivity
(ALT IF) 15:1
1 MHz ResolutionBN Selectivity 15:1
300kHz ResolutionBN Selectivity 15:1
100kHz ResolutionBN Selectivity 15:1
30kHz ResolutionBN Selectivity 15:1
10kHz ResolutionBN Selectivity 15:1
3 kHz ResolutionBN Selectivity 15:1
1 kHz ResolutionBV Selectivity 15:1
4-17. Average Noise Level
5. AverageNoiselevel,.01-3 GHz —111 dBm
6. AverageNoise Level6—9 GHz —108dBm
7. Average Noisd evel, 3-9 GHz —103dBm
8. Average Noisd evel,9—15 GHz —98dBm
9. Average Noisd_evel,6—15 GHz —93dBm
10. Average Noisd.evel,12.1-18 GHz —92 dBm
11. Average Noisd.evel, 18-21 GHz —90dBm




PERFORMANCETESTS MODEL 8559A

TABLE418. PERFORMANCETESTRECORD(30F 4)

Results
P,\T:)a' Test Description
' Min. Actual Max.
4-18. Residual Responses
6. Residual Response§)l GHz to 3 GHz —90 dBm
7. Residual Response§) GHz to 3 GHz
(ALT IF) s —90 dBm
4-19, Frequency Response
15. FrequencyResponseOl to 3.0 GHz . +1.0dB
18. FrequencyResponses.0t0 9.0 GHz e +1.0dB
20. FrequencyResponse3.0t09.0GHz = - +1.5dB
22. FrequencyResponsed.0to 15.0GHz e +1.8 dB
24. Frequencyresponse, 6.00 15.0GHz +2.1dB
26. FrequencyResponsel2.1to 18.0GHz . +2.3dB
32. FrequencyResponse, 18.tb 21.0GHz - +3.0dB
4-20. Gain Compression
11. GainCompression 0.5dB
4-21. Bandwidth Switching (Amplitude  Variation)
6. 3 MHz to 300kHz (overallvariation) -0.5dB +0.5 dB
3 MHz to 1 kHz (overall variation) -1.0dB +1.0dB
4.22, Input Attenuator Accuracy
5. Maximum Errorper 10-dB step
(0 dB—60 dB) —-1.0dB +1.0dB
6. Maximum CumulativeStepError
(0 dB—60 dB) +2.4 dB
4-23. Reference Level Variation
4, Referenced.evel Error in Log
(—10dBm to —80dBm) —0.5dB +0.5 dB
Reference evel Errorin Log
(=10 dBm to —100dBm) -1.0dB +1.0dB
8. Referencelevel Errorin LIN
(—10 dBm to —80dBm) —-0.5dB +0.5 dB
Reference_evel Error in LIN
(=10 dBm to —100dBm) -1.0dB +1.0dB
11. Vernier Error -0.5dB +0.5 dB
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TABLE 4-18. PERFORMANCETEST RECORD (40F 4)
Para Results
No : Test Description
' Min. Actual Max.
424, Sweep Time Accuracy
7. Sweeplime, 2 usec/div 1.80psec 2.20psec
8. SweepTime, 5 usec/div 4.50psec 5.50psec
SweepTime, 10 usec/div 9.00 psec 1100 psec
SweepTime, 20 usec/div 18.00 psec 22.00psec
SweepTime, 50 usec/div 4500 psec 55.00psec
SweepTime, .1 msec/div 90.00psec 110psec
SweepTime, .2 msec/div 180psec 220psec
SweepTime, .5 msec/div 450psec 550psec
SweepTime, 1 msec/div 900psec 1100psec
SweepTime, 2 msec/div 1800 psec 2200psec
SweepTime, 5 msec/div 4500psec 5500psec
SweepTime, 10 msec/div 9.00msec 11.00 msec
12. SweepTime, 20 msec/div 0.180sec 0.220sec
SweepTime, 50 msec/div 0.450sec 0.550sec
SweepTime, .1 sec/div 0.90sec 1.10sec
SweepTime, .2 sec/div 1.80sec 2.20sec
SweepTime, .5 sec/div 4.50sec 5.50sec
SweepTlime, 1 sec/div 9.0sec 11 sec
SweepTime,5 sec/div 40.0sec 60sec
SweepTime, 10sec/div 80.0sec 120sec
4-25. Calibrator Output Accuracy
1. CalibratorOutput Frequency 34.600MHz 35.400MHz
2. CalibratorOutputPower(50£2) —10.3dBm —9.7dBm
4.26. Display Fidelity
9. Log Maximum Cumulative Error —-1.5dB +1.5dB
10. Log IncrementaError —0.1dB/dB +0.1 dB/dB
16. PercentLinear Error
(Percent of Referendeevel) 3%







MODEL 8559A

ADJUSTMENTS

SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

5-2. This sectiordescribegshe adjustmentsisedto
restoreheHP 8559A to its peak operating condition
after arepairor to compensatéor changes resulting
from componentaging. lllustrations showing the
appropriatetest setupsare included in the adjust
ment proceduredable5-1 lists all the adjustments

equipment maye usedprovidedit meetsthe mini-
mum specificationgivenin thetable.
5-6. Adjustment Tools

5-7. Requiredserviceaccessorieswith part num-
bers areillustrated in Sectioh

by adjustment name, adjustment reference designa-

tor, andby the paragrapmumberof theadjustment
procedure. Included ithetableis a brief description
of thepurposeof theadjustment.

53. Datatakenduring an adjustment should be
recorded inthe spacesprovidedin the procedure.
Comparisonof initial datawith datatakenduring
later adjustmentss usefulfor preventative mainte-
nanceandtroubleshooting.

WARNING I

The adjustments in this section
require the HP 8559A to be removed
from the display mainframe and con-
nected through an extender cable
assembly. Be very careful; the energy
at some points in the instrument will,
if contacted, cause personal injury.
The adjustments in this section
should be performed only by a skilled
person who knows the hazard
involved.

NOTE

Before performing any adjustments,
allow 1 hour warmup time, unless oth-
erwise noted.

5-4. EQUIPMENTREQUIRED

5-5. Test equipmentand accessoriesequired for
theadjustment procedureselisted inTablel-3. If
the listed equipmentis not available, substitute

5-8. For adjustmentsthat requirea nonmetallic
tuning tool, usefiber tuningtool, HP Part Number
87100033 (checkdigit 4). Whena non-metallictun-
ing tool is not required,you mayusean ordinary
small, flat-bladedscrewdriveror other suitable tool.
Regardlessf the tool useddo not try to force any
adjustmentontrol. Slugtuninginductors and varia-
ble capacitors,especially,are easily damagedby
excessivdorce.

5-9. Extender Cable Installation

WARNING l

Disconnect display mainframe  line
power cord before installation of
extender cable assembly.

5-10. Pullout thelock knob andslidethe spectrum
analyzerout of thedisplay mainframe.If sidestops
areinstalled, refeto Sectiorll for removal.

5-11. Carefully slide the extender cablassembly,
HP Part Number50600303,into thedisplay main-
frame,aligningthe metal guide plateith theslotted
siderails of the mainframe. Firmly seagheextender
cableassemblyo ensure good contact.

5-12. Connectthe opposite end othecableto the
spectrumanalyzerThe plugis keyedsoit will go on
correctlyand will not makecontact upside down.
Removethe orangeand theyellow leadsfrom pins3
and4 on theAl5 boardat therear of the spectrum
analyzer.Connectthe correspondindeadsfrom the
extender cablassemblyo these pinby meansf the
insulated alligatoclips.
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5-13. RELATED ADJUSTMENTS

5-14. Theseadjustmentsshould be performed
when the troubleshootinginformation in Section
VIII indicateghatanadjustablecircuitis not operat-
ing correctly. Performtheadjustments after repair
replacementf thecircuit. Thetroubleshooting pro-
ceduresand Table 5-2specify the requiredadjust
ments.

52

MODEL 8559A

5-15. FACTORY SELECTED COMPONENTS

516. Table5-3is alist of factory selecteccompe

nentsusedin the HP 8559A. The componentsare
listed by reference designator, relatedljustment
paragraph, andy basisof selection.Factory
selectedcomponentareidentified byan asterisk(*)

in theschematic diagrams in Sectigtil andin the

Replaceabl®@artglistin SectionVIll. Parthumbers
for standardvaluesof selecteccomponentsarelisted

in Table54.
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ADJUSTMENTS

TABLES-1. ADJUSTABLECOMPONENTS(10F 3)

Adjustment Reference Adjustment Description
Name Designator Paragraph
GAIN A1A2R28 5-30 AdjustsDPM high indication.
OFFSET ALA2R29 530 AdjustsDPM low indication.
2nd MIXER MATCH A5L2 5-26 Adjusts Second Converteutputmatch.
71 ASZ1 5-26 Adjusts Firstl F Bandpass Filter Response.
z2 A572 5-26 Adjusts Firstl F Bandpass Filter Response.
Z3 ASZ3 5-26 Adjusts FirstlF Bandpass Filter Response.
2nd LO FREQUENCY ASZ4 5-26 Adjusts Second.O Frequency.
3 GHz A7R8 5-25 AdjustsYTO low-endfrequency.
— lov ATR29 5-17 Adjusts—IOV PowerSupplyoutput.
+14.5V A7R41 5-17 Adjusts+14.5V PowerSupplyoutput.
6GHz C ATR47 5-25 Coarseadjusts YTChigh-end frequency.
6 GHz F A7R75 5-25 Fine adjustsy TO high-endfrequency.
MO A7R81 5-25 Adjustedto optimizecenteringbetweernwide and
narrow frequencpans.
DC ATR83 5-25 Adusts delaycompensation.
FM A7R92 5-25 AdjustsYTO linearity.
REG A8R34 526 Adjusts varactobias voltagefor properSecondLO
Shift betweerRegularand AlternatelF.
OFF A8R39 526 Adjusts varactobias voltaggoffset) for SecondLO
frequencywith RegularlF.
SIGID A8R40 5-26 Adjusts Second.O shift for signalidentifier 1 MHz
belowsignal.
DPM ZERO A8BR6L 5-30 AdjustsDPM Driver outputfor OV with OV input
(offset adjustment).
VO A8R62 5-17 Adjusts varactobias voltag€offset) with AlternatelF
+10V A9R2 5-17 Adjusts+10V PowerSupplyoutput.
1ms A9R10 5-18 Adjustssweeprampto calibrate 1ms/DIV sweep timg
5ms A9R13 5-18 Adjustssweeprampto calibrate 5ms/DIV sweep time
XTL A9R72 5-21,5-22 Adjusts 3kHz IF bandwidth.
LC A9RS5 5-21,5:22 Adjusts 1MHz IF bandwidth.
Cc9 A10C9 5-27 Adjusts SecondF Bandpass Filter Response.
C10 A10C10 5-27 Adjusts SecondF Bandpass Filter Response.
Cll A10C11 5-27 Adjusts SecondF Bandpass Filter Response.
C12 A10C12 5-27 Adjusts SecondF Bandpass Filter Response.
CAL FREQ A10C46 5-29 Adjusts CALOUTPUT frequency.
LO ADJ A10L12 5-27 Adjusts ThirdLO frequency.
CAL AMPL A10R13 5-29 Adjusts CALOUTPUT amplitude.
SYM A11C1S 5-21 Adjustssymmetryof first crystalbandwidthfilter
stage.
LCCTR Al1C23 5-21 Adjusts centeringf first LC bandwidth filterstage.
CTR Al11C25 5-21 Adjusts centeringf first crystalbandwidthfilter stage
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ADJUSTMENTS MODEL 8559A
TABLES-1. ADJUSTABLECOMPONENTS(20F3)
Adjustment Refgrence Adjustment Description
Name Designator Paragraph
SYM A11C38 5-21 Adjustssymmetryof second crystabandwidthfilter
stage.
LCCTR A11C45 5-21 Adjustscenteringof secondLC bandwidthfilter stage
CTR A11C54 521 Adjustscenteringof second crystabandwidthfilter
stage.
C73(LC DIP) A11C73 5-21 Dip adjusts firstLC bandwidthfilter stage.
C74(LC DIP) Al1C74 5-21 Dip adjusts secontC bandwidthfilter stage.
LC All R26 5-21 AdjustsLC feedbackof bandwidthfilter.
XTL Al11R31 5-21 Adjusts crystal feedbacf bandwidthfilter.
RFGAIN AlI2RS 5-23 Adjustsoverallgain of stepgain amplifiers.
10D (10 dB) Al12R6 5-24 Adjusts 10 dB stepgainamplifier.
20D (20dB) Al2R21 5-24 Adjustsfirst 20dB stepgain amplifier.
40D(40dB) A12R29 5-24 Adjusts secon®0dB stepgainamplifier.
LCCTR A13C23 5-21 Adjustscenteringof first LC bandwidthfilter stage.
CTR A13C25 521 Adjustscenteringof first crystalbandwidthfilter
stage.
SYM A13C38 5-21 Adjustssymmetry ofsecond crystabandwidthfilter
stage.
LC CTR A13C45 521 Adjustscenteringof secondLC bandwidthfilter stage
CTR A13C54 5-21 Adjustscenteringof secondcrystalbandwidthfilter
stage.
C73(LC DIP) A13C73 5-21 Dip adjusts first.C bandwidthfilter stage.
C74(LC DIP) Al13C74 5-21 Dip adjusts secontdC bandwidthfilter stage.
LC A13R26 5-21 AdjustsLC feedbackof bandwidthfilter.
XTL Al13R31 5-21 Adjustscrystal feedbaclof bandwidthfilter.
OFFSET Al4R10 5-19 Adjusts—8V temperatureompensated supply.

TC A14R21 Adjustsgainof +1V supplyto providetemperature
compensation folog modetemperatureontrolled
variable gainamplifier. (Factoryadjustable only.)

SLOPE Al14R23 5-19 Adjustsgain of log modetemperatureontrolledgain
amplifier.

G6 A14R27 5-19 Adjustscombinedgain of 2ndand 3rdstagesn linear
mode.

G5 A14R30 5-19 Adjustsgain of 4th stagein linearmode.

G4 A14R33 5-19 Adjustsgain of 5th stage inlinearmode.

LIN Al4R34 5-19 Adjustscombinedgain of 6th and7th stagesn linear
mode.

—-10dB Al14R39 5-19 Adjusts shapef log fidelity curveat —10dB.
—-30dB Al4R69 5-19 Adjusts shapef log fidelity curveat —30dB.
1VT A14R88 Adjustsvoltageat A14TP1 for approximately+1V.
(Factoryadjustable only.)
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TABLE51. ADJUSTABLECOMPONENTS(30F3)

Adjustment Reference Adjustment Description
Name Designator Paragraph
LOG GAIN Al4R121 5-19 Adjustsdc offset circuitry at outputof Log Amplifier
AssemblyAl14 for 10dB steps inog mode.
1 dB (offset) Al5RI1 5-20 AdjustsLOG 10dB/DIV translation.
OD (0 dB) A12R35 5.24 Adjustsvariable gairamplifier for 0 dB with REF
LEVEL FINE controlsetto 0 dB.
—12D (—12 dB) Al12R39 5-24 Adjustsvariable gairamplifier for —12 dB with REF
LEVEL FINE controlsetto —12 dB.
1B Al2R47 5-28 Adjustsslopeof Band 1 response.
2B A12R48 5-28 Adjusts slope oBand?2 response.
3B Al12R49 5-28 Adjusts slope oBand3 response.
4B Al12R51 5-28 Adjustsslopeof Band4 response.
5B Al12RS53 5-28 Adjustsslope of Band response.
5C Al12R54 5-28 Adjustshigh-end breakpointin slopeof Band5
response.
6B A12RS55 5-28 Adjusts slopeof Band6 response.
6C Al2R56 5-28 Adjustshigh-end breakpointin slopeof Band6
response.
1A Al2RS57 5-28 Adjustsgainof Band1.
2A Al12R58 5-28 Adjustsgainof Band2.
3A Al12R59 5-28 Adjustsgainof Band 3.
4A Al12R60 5-28 Adjustsgainof Band 4.
5A Al2Re61 5-28 Adjustsgainof Band5.
6A Al2R62 5-28 Adjustsgainof Band6.
v3+ Al12R70 5-28 Adjusts diodebiasfor Band6.
v 3- Al12R71 5-28 Adjustsdiodebiasfor Band5.
V1 Al12R72 5-28 Adjustsdiodebiasfor Bandsl and2.
v2-— A12R83 5-28 Adjustsdiodebiasfor Band 3.
v2+ A12R87 5-28 Adjustsdiodebiasfor Band4.
SYM Al13C15 5-21 Adjustssymmetryof first crystalbandwidthfilter
stage.
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TABLES2. RELATEDADJUSTMENTS
Assmbly Fl'eplaced Perform the Following Related Adjustments Paragraph
or Repaired Number
AlAl DPM Display FrequencyDisplay Adjustments 5-30
AlA2 DPM Driver FrequencyDisplay Adjustments 5-30
A2 FrontPanelSwitch First ConverterAdjustments 5-25
Assembly CAL OUTPUTand REFLEVEL CAL Adjustments 5-29
A3 Input Attenuator FrequencyResponsédjustments 5-28
A4 First Mixer First ConverterAdjustments 5-25
FrequencyResponsédjustments 5-28
CAL OUTPUTandREFLEVEL CAL Adjustments 5-29
AS SecondConverter Second ConverteAdjustments 5-26
CAL OUTPUT andREFLEVEL CAL Adjustments 5-29
A6 Y1G-Tuned Oscillator First ConverterAdjustments 5-25
FrequencyResponsédjustments 5-28
CAL OUTPUTand REFLEVEL CAL Adjustments 5-29
A7 Frequency Control PowerSupplyChecksand Adjustments 5-17
First ConverterAdjustments 5-25
A8 Marker First ConverterAdjustments 5-25
A9 SweepGenerator/ PowerSupplyChecksand Adjustments 5-17
BandwidthControl Calibrated Sweep TimAdjustments 5-18
3-dB Bandwidth Adjustments 5-22
AlD Third Converter Third ConverterAdjustments 5-27
CAL OUTPUT andREFLEVEL CAL Adjustments 5-29
All, . . BandwidthFilter Adjustments 5-21
A13* Bandwidth Filters | 5 B Bandwidth Adjustments 522
Al2 StepGain RF Gain Adjustments 5-23
StepGain Adjustments 5-24
CAL OUTPUT andREFLEVEL CAL Adjustments 5-29
Al4 Log Amplifier Log Amplifier Log and Linear Adjustments 5-19
1-dB Offset Adjustment 5-20
CAL OUTPUT andREFLEVEL CAL Adjustments 5-29
AlS Vertical Driver/ | -dB Offset Adjustment 5-20
Blanking
Al6 Motherboard No relatedadjustments

*All and A13 bandwidth filter assemblies contain a matched set of crystals. These two assemblies must be treated
as a matched pair when replacement is necessary.
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ADJUSTMENTS

TABLES3. FACTORYSELECTEDCOMPONENTSIN ALPHA-NUMERICALORDER

g:m Basis of Selection g:;gﬁ;g? Basis of Selection
AlA2RI1 Adjustsbiason DPM Clock Oscillator. Al1R56 Selected o equalizefeedback between
A7C12 Selectedo provide delaycompensation LC stagegnot field selectable).
for main coilsweeps. A12C26 Selectedo optimize3 MHz to 1 MHz
ATRS59 Adjusts YTO sweetinearity. bandwidth amplitudendfrequency
A7TR60 Adjusts YTO sweepinearity. correlation.
ATR96 Selected o provide delaycompensation A12R50 Adjusts Band3 breakpoint for frequency
for FM coil swept spans. response.
ATR106 Selectedo optimize Main Coil Span A12R73 Shifts adjustmentangeof A12R72 V1.
Accuracy. Al12R74 Shifts adjustmentangeof A12R71 V3—.
ATR107 Selectedo optimizeMain Coil Span AlI2R75 Shifts adjustmentangeof A12R70 V3+.
Accuracy. A12R80 Adjusts referenceoltageto A12U2 for
A8R94 Shifts adjustmentangeof A8R34 REG. diodebias.
A9R42 Selectedo set low endf sweepramp. A12R84 Shifts adjustmentangeof A12R83 V2—.
A9R47 Selectedo sethigh endof sweepramp. A12R88 Shifts adjustmentangeof A12R87 V2+.
A9R109 Selectedo optimizel kHz Bandwidth. Al13C16 Selectedo shift adjustmentangeof
A9RI10 Selectedo optimize3 kHz Bandwidth. A13C23. Should be samealue as
A9RI111 Selectedto optimize10kHz Bandwidth. A13C20.
A9RI16 Selectedo optimize 300kHz Bandwidth, A13C20 Selectedo shift adjustmentangeof
A9R118 Selectedo optimizel MHz Bandwidth. A13C23. Shouldbe same value as
A9R120 Selectedo optimize 3 MHz Bandwidth. A13C16.
A10R25 Adjustsgain of Flatness Compensation Al13C43 Selectedo shift adjustmentangeof
Amplifier to compensatéor gainof A13C45. Shouldbe same value as
Al2 flatnesscircuitry. A13C64.
Al1Cl16 Selectedo shift adjustmentangeof A13C64 Selectedto shift adjustmentangeof
A11C23. Shouldbe same value as A13C45. Should besame value as
A11C20. A13C43.
AllC20 Selectedto shift adjustmentangeof Al13R7 Adjusts XTAL bandwidth amplitudes
A11C23. Shouldbe samevalue as relativeto LC amplitutles.
AllCl6. Al13R19 Selectedo give correctlF bandwidth for
Al1C43 Selectedo shift adjustmentrangeof RESOLUTION BW of 100kHz.
A11C45. Shouldbe same value as Al13R23 Selectedto give correctl F bandwidth for
Al1C64. RESOLUTION BN of 30kHz.
Al1C64 Selectedo shift adjustmentangeof Al13R32 Selectedo shift adjustmentangeof
A11C45.Shouldbe same value as A13R26.
A11C43. A13R43 Selectedo give correctIF bandwidth for
AllR7 Adjusts XTAL bandwidth amplitudes RESOLUTION BN of 100kHz.
relativeto LC amplitudes. A13R48 Selectedo give correctlF bandwidth for
AllRI19 Selectedto give correctl F bandwidthfor RESOLUTION BW of 30kHz.
RESOLUTION BW of 100kHz. Al13R56 Selectedo equalize feedbacketween
Al11R23 Selectedo give correctlF bandwidthfor LC stagegnot field selectable).
RESOLUTION BW of 30kHz. A14R93 Selectedto shift adjustmentangeof
AllR32 Selectedo shift adjustmentangeof A11R34,
A11R26, Al4R101 Selectedo shift adjustmentangeof
AllIR43 Selectedo give correctlF bandwidthfor A11R34.
RESOLUTION BW of 100kHz. Al4R107 Selectedo shift adjustmentangeof
Al11R48 Selectedo give correctl F bandwidthfor A11R23.
RESOLUTIONBW of 30kHz. A15R26 Selectedo provideincreased range

adjustment forl dB offsetcircuit.
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TABLE5-4. HP PART NUMBERS OF STANDARD VALUE REPLACEMENT COMPONENTS (1 OF 3)

MODEL 8559A

CAPACITORS

RANGE: 1to 24 pF
TYPE: Tubular

TOLERANCE:

RANGE: 27 to 680 pF
TYPE: Dipped Mica

1t0 9.1 pF =+.25 pF TOLERANCE: *5%
10 to 24 pF = +5%
Value ¢ Value c
(pF) HP Part Number " (pF) HP Part Number D
1.0 0160-2236 8 27 0160-2306 3
1.2 0160-2237 9 30 0160-2199 2
1.5 0150-0091 8 33 0160-2150 5
1.8 0160-2239 I 36 e 5
. 39 0140-0190 7
2.0 0160-2240 4
43 0160-2200 6
2.2 0160-2241 5 47 0160.2307 4
24 0160-2242 6 51 0160-2201 7
2.7 0160-2243 7 56 0140-0191 8
3.0 0160-2244 8 62 0140-0205 5
3.3 0150-0059 8
68 0140-0192 9
3.6 0160-2246 0 75 0160-2202 8
39 0160-2247 1 82 31230193 0
43 0160-2248 2 91 160-2203 9
47 0160-2249 3 100 0160-2204 0
5.1 0160-2250 6 10 01400194 1
120 0160-2205 !
5.6 0160-2251 7 130 01400195 b
6.2 0160-2252 8 150 0140-0196 3
6.8 0160-2253 9 160 0160-2206 2
75 0160-2254 0
8.2 0160-2255 1 180 0140-0197 4
200 0140-0198 5
9.1 01002256 2 220 0160-0134 1
10.0 0160-2257 3 240 0140-0199 6
11.0 0160-2258 4 270 01400210 B
RN e o8 2 300 0160-2207 3
13.0 0160-2260 8 3130 0160-2208 2
360 0160-2209 5
15.0 0160-2261 9 390 0140-0200 0
16.0 0160-2262 0 430 0160-0939 4
18.0 0160-2263 1
20.0 0160-2264 2 470 0160-3533 0
22.0 0160-2265 3 510 0160-3534 1
560 0160-3535 2
4. s 620 0160-3536 3
240 0160-2266 ? 680 0160-3537 4
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MODEL8559A
TABLE54. HPPART NUMBERSOFSTANDARDVALUE REPLACEMENTCOMPONENTS(2 OF3)
B =
RESISTORS
RANGE: 10 to 464K Ohms
TYPE: Fixed-Film NB=
WATTAGE: .125at 125°C l:———%%_g H ——
TOLERANCE: +1.0%

Value C || value HP Part Numb C Value C
() HP Part Number D () art Number D ) HP Part Number D
10.0 0757-0346 2 464 0698-0082 7 21.5K 0757-0199 3
11.0 0757-0378 0 511 0757-0416 7 23.7K 0698-3158 4
121 0757-0379 1 562 0757-0417 8 26.1K 0698-3159 5
13.3 0698-3427 0 619 0757-0418 9 28.7K 0698-3449 6
14.7 0698-3428 1 681 0757-0419 0 31.6K 0698-3160 8
16.2 0757-0382 6 750 0757-0420 3 34 8K 0757-0123 3
17.8 0757-0294 9 825 0757-0421 4 38.3K 0698-3161 9
19.6 0698-3429 2 909 0757-0422 s 42.2K 0698-3450 9
215 0698-3430 5 1.0K 0757-0280 3 46.4K 0698-3162 0
23.7 0698-3431 6 1.1IK 0757-0424 7 51.1K 0757-0458 7
26.1 0698-3432 7 1.21K 0757-0274 5 56.2K 0757-0459 8
28.7 0698-3433 8 1.33K 0757-0317 7 61.9K 0757-0460 1
31.6 0757-0180 2 1.47K 0757-1094 9 68.1K 0757-0461 2
34.8 0698-3434 9 1.62K 0757-0428 1 750K 0757-0462 3
38.3 0698-3435 0 1.78K 0757-0278 9 825K 0757-0463 4
422 0757-0316 6 1.96K 0698-0083 8 90.9K 0757-0464 5
46.4 0698-4037 0 2.15K 0698-0084 9 10K 0757-0465 6
51.1 0757-0394 0 2.37K 0698-3150 6 110K 0757-0466 7
56.2 0757-0395 1 2.61K 0698-0085 0 121K 0757-0467 8
61.9 0757-0276 7 2.87K 0698-3151 7 133K 0698-3451 0
68.1 0757-0397 3 3.16K 0757-0279 0 147K 0698-3452 1
75.0 0757-0398 4 | 3.48K 0698-3152 8 162K 0757-0470 3
825 0757-0399 5 3.83K 0698-3153 9 178K 0698-3243 8
90.9 0757-0400 9 4.22K 0698-3154 0 196K 0698-3453 2
100 0757-0401 0 | 464K 0698-3155 1 215K 0698-3454 3
110 0757-0402 1 5.11K 0757-0438 3 237K 0698-3266 5
121 0757-0403 2 5.62K 07570200 7 261K 0698-3455 4
133 0698-3437 2 6.19K 0757-0290 5 287K 0698-3456 5
147 0698-3438 3 6.81K 0757-0439 4 316K 0698-3457 6
162 0757-0405 4 [ 7.50K 0757-0440 7 348K 0698-3458 7
178 0698-3439 4 || 825K 0757-0441 8 383K 0698-3459 8
196 0698-3440 7 9.09K 0757-0288 1 422K 0698-3460 1
215 0698-3441 8 10.0K 07570442 9 | 464K 0698-3260 9
237 0698-3442 9 || 11.0K 0757-0443 0
261 0698-3132 4 12.1K 0757-0444 ]

287 0698-3443 0 || 133K 0757-0289 2
316 0698-3444 1 14.7K 0698-3156 2
348 0698-3445 2 || 162K 0757-0447 4
383 0698-3446 3 17.8K 0698-3136 8
422 0698-3447 4 19.6K 0698-3157 3

59



ADJUSTMENTS MODEL 8559A

TABLE5-4. HPPARTNUMBERS OF STANDARD VALUE REPLACEMENTCOMPONENTS3 OF 3)

RESISTORS

RANSE: 10to 1.47M Ohms
WATTAGE: .5at 125°C

TOLERANCE: 1%

Value | HP Part C
() Number

Value HP Part
() Number

Value HP Part
(Q) Number

Value HP Part
(2) Number

[= N ]
=N ]
oo

110K |0757-0859
121K [ 0757-0860
133K | 0757-0310
147K | 0698-3175
162K | 0757-0130
178K | 0757-0129
196K | 0757-0063
215K | 0757-0127
237K | 0698-3424
261K | 0757-0064
287K | 0757-0154
316K | 0698-3425
348K | 0757-0195
383K | 0757-0133
422K | 0757-0134
464K | 0698-3426
511K | 0757-0135
562K | 0757-0868
619K [ 0757-0136
681K | 0757-0869
750K | 0757-0137
825K | 0757-0870C
909K | 0757-0138
IM 0757-0059
1.IM | 0757-013%
1.21M | 0757-0871
1.33M | 0757-0194
1.47M | 0698-3464

4.64K | 0698-3348
5.11K | 0757-0833
5.62K | 0757-0834
6.19K | 0757-0196
6.81K | 0757-0835
7.50K | 0757-0836
8.25K | 0757-0837
9.09K | 0757-0838
10.0K | 0757-0839
12.1K | 0757-0841
13.3K | 0698-3413
14.7K | 0698-3414
16.2K | 0757-0844
17.8K | 0698-0025
19.6K | 0698-3415
21.5K | 0698-3416
23.7K | 0698-3417
26.1K | 0698-3418
28.7K | 0698-3103
31.6K | 0698-3419
34.8K | 0698-3420
38.3K | 0698-342]
42.2K | 0698-3422
46.4K | 0698-3423
S1.IK | 0757-0853
56.2K | 0757-0854
61.9K | 0757-0309
68.1K | 0757-0855
750K | 0757-0856
82.5K | 0757-0857
90.9K | 0757-0858
10K | 0757-0367

215 0698-3401
237 0698-3102
261 0757-1090
287 0757-1092
316 0698-3402
348 0698-3403
383 0698-3404
422 0698-3405
464 0698-0090
511 0757-0814
562 0757-0815
619 0757-0158
681 0757-0816
750 0757-0817
825 0757-0818
909 07570819
1.00K | 0757-0159
1.10K | 0757-0820
1.21K | 07570821
1.33K | 0698-3406
1.47K | 0757-1078
1.62K | 0757-0873
1.78K | 0698-0089
1.96K | 0698-3407
2.15K | 0698-3408
2.37K | 0698-3409
261K | 0698-0024
2.87K | 0698-3101
3.16K | 0698-3410
3.48K | 0698-3411
3.83K | 0698-3412
4.22K | 0698-3346

10.0 0757-0984
11.0 | 0575-0985
12.1 0757-0986
13.3 0757-0001
14.7 0698-3388
16.2 0757-0989
17.8 0698-3389
19.6 0698-3390
21.5 0698-3391
23.7 0698-3392
26.1 0757-0003
28.7 0698-3393
316 0698-3394
348 0698-3395
38.3 0698-3396
422 0698-3397
46.4 0698-3398
51.1 0757-1000
56.2 0757-1001
619 0757-1002
68.1 0757-0794
75.0 0757-0795
82.5 0757-0796
90.0 0757-0797
100 0757-0198
110 0757-0798
121 0757-0799
133 0698-3399
147 0698-3400
162 0757-0802
178 0698-3334
196 0757-1060

N = OV UVMAEWOO OB ROEION AR O W R
oo — B O 1O HE0WNIORN OO — 130 ORNUNO LN

OO0 OWLVWOOoN-1OWLhOODhRhWN=-0OORNIAWODNDOOWNSA
P o — =] ~J 00 ) B OO -] Wkn— 8O0 -048 Wk — -1 o
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ADJUSTMENTS

5-17. POWER SUPPLY CHECKS AND ADJUSTMENTS

REFERENCE:
A7, A8, A9 Schematics

DESCRIPTION:

The +14.5V and - 10V regulatedpower supplieson FrequencyControl Assembly A7are adjusted. The
(dependent}- 12V powersupplyis thencheckedor proper doutput(with lessthan £ 50mV variation)while
thespectrum analyzés tuned from10 MHz to 3 GHz. The 10V powersupplyon SweepGenerator/Band-
width Control Assembly A9andthe VO (VaractorOffset) voltageon Marker AssemblyA8 are then adjusted.
Both the +10V powersupply voltageand theVO voltageare temperaturdependerdand must beadjusted
during the firstive minutesafterthespectrumanalyzeiis turnedon (coldinstrument).

DIGITAL VOLTMETER

" 000 O ?

ineut [J

CABLE
ASSEMBLY

DI SPLAY

ADAPTER

EXTENDER
CABLE _— 0
ASSEMBLY 0.%ee | SPECTAUM

© © ©© | ANALYZER

oooE Qe ®

FIGURE51. POWER SUPPLY CHECKS AND ADJUSTMENTS TEST SETUP

EQUIPMENT:
Digital VORMELEr « . v e i e i e e e i i i e HP 3456A
ExtenderCable. . ...t e e e HP 50600303
CableAssembly, BNC (mjoBananaPlug. ...........cooviiiiiiiiinnenann. HP 11001A
AdapterBNC(f) toAlligatorClips . oovvvvvvnnin it HP 81201292
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5-17.

ADJUSTMENTS

POWER SUPPLY CHECKS AND ADJUSTMENTS (Cont'd)

PROCEDURE:

1.

512

Setspectrumanalyzercontrolsasfollows:

FREQUENCYBANDGHZ ... ... i e .01-3
TUNING 0.010 GHz
FREQSPAN/DIV .ttt i saaaan s saannanneeessnnnnnnns F (full)

RESOLUTIONBW ..ttt s it s inie s ian s Optimum,coupled
INPUT ATTEN ..o i e e e e e e 10dB
REFERENCHELEVEL .« vvviti ittt ittt s iniiiii e naas 0dBm
REFLEVELFINE ... e i i e 0
AMPIItUAESCAlE .« o vt i 10dB/DIV
SWEEPTIME/ DIV i i i e it sttt ettt st st a e a s anas MAN

SWEEPTRIGGER ... o FREE RUN
AL T e e OFF
SIG D ENT L e OFF
BLC LIP o OFF
VIDEOFILTER . i e OFF

NOTE

In all following adjustments, connect negative terminal of digital voltmeter
to spectrum analyzer chassis unless otherwise instructed.

Connect equipmendasshownin Figure 51. Install FrequencyControl AssemblyA7 on extenderboard
andconnect digital voltmeteto * 14.5V testpointsA7TP3.

Adjust * 14.5V potentiometeA7R41 for a voltmeterindicationof + 14.500+ 0.002 Vdc.

Connectdigital voltmeterto — 10V testpoint A7TP2 andadjust — 10V potentiometeA7R29 for a volt-
meter indicatiorof —10.000 +0.005 Vdc.

Usedigital voltmeterto checkfor —12.0 £0.1 Vdc at collector (case) ofransistorA7Q7, locatednear
center of Frequencgontrol Assembly A7.Vary MAN SWEEPcontrol over entire rangend verify that
voltageindicationvariesno more thant 0.05 Vdc.

Remove extenddsoard andeinstall FrequencZontrolAssemblyA7.



MODEL 8559A ADJUSTMENTS

ADJUSTMENTS

517. POWER SUPPLY CHECKS AND ADJUSTMENTS(Cont'd)

NOTE

The two following voltage adjustments, +10V and VO (Varactor Offset),
must be performed while the spectrum analyzer is still cold (during first five
minutes after turn-on). If the instrument has been operating longer than five
minutes, turn off the display mainframe, remove A8 and A9 assemblies, and
let them cool on bench for 15 minutes. Replace the two assemblies and
proceed with adjustment of A9R2 and A8R62 during the first five minutes
after turn-on.

7. Connectdigital voltmeterto * 10V testpoint AOTP7 andadjust+ 10V potentiometeA9R?2 for a voltme-
ter indicationof +10.000 +0.100Vdc.

8 Connectdigital voltmeterto VO testpoint A8TP2. SetspectrumanalyzerSWEEPTIME/DIV controlto
10 msand SWEEPTRIGGER controlto SINGLE. Turn ALT IF and SIG IDENT on (pushbuttons
depressed).

9. Voltageat A8TP2 will alternatebetweentwo valueseach time asweepis triggered. Trigger sweepa few

timesuntil voltmeterindicates least negatiwO voltage.Adjust VO potentiometeA8R62 for a voltmeter
indicationof —2.00+0.10 Vdc.
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ADJUSTMENTS
5-18. CALIBRATED SWEEP TIME ADJUSTMENT

REFERENCE:
A9 Schematic

DESCRIPTION:

A counteris usedto adjust thetime interval ofthe 1 millisecondper division and 5 milliseconds per division
sweep timesCalibratedsweepgimesfrom 0.1 millisecondshrough50 millisecondsarethenchecked usinthe

countertime-interval(T.l.) function.

DISPLAY
COUNTER

AUx B
™ PENLIFT/
BLANK NG

BNC
TEE

SPECTRUM
ANALYZER

"0 lee

[ ]
©©00

ool Qe

EXTENDER
CABLE
ASSEMBLY

FIGURE5-2. CALIBRATED SWEEP TIME ADJUSTMENT TEST SETUP

EQUIPMENT:
S50MHz UniversalCounter. . ..ot e e HP 5300B/5302A
Extender Cable Assembly. . ... i e HP 50630303
BN C T . oottt HP 12560781
PROCEDURE:

NOTE
Since the calibrated sweep time adjustments are dependenton the *14.5V

and — 10V power supplies, the Power Supply Checks and Adjustments (par-
agraph 5-17)should be performedbefore starting this procedure.
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ADJUSTMENTS

5-18. CALIBRATED SWEEP TIME ADJUSTMENT (Cont'd)

1. Setequipment controlasfollows:
NOTE
If an HP 853A Spectrum Analyzer Display mainframeis used, and a sweep

time faster than 10 msec is selected, an error message will appear on the
analyzer's CRT and the analyzer willgo into mixed mode.

SpectrumAnalyzer:
FREQUENCY BAND GHZ .. ...ttt e e .01-3
TUNING . e e e >0.010 GHz
FREQSPAN/DIV ... e e e e F (full)
RESOLUTIONBW ... e e Optimum,coupled
INPUTATTEN ot e 10dB
REFERENCHEVEL . ... e e 0 dBm
REFLEVELFINE ... e e e 0
AmplitudeScale . . ... e 10dB/DIV
SWEEPTIME/DIV . . e e e e e I msec
SWEEPTRIGGER. ...\ e e FREERUN
AL TR e OFF
SIGIDENT o OFF
B L LI e e OFF
VIDEOFILTER . oot e e e e e e OFF

50MHz UniversalCounter:

FUNCTION oot e e e e e e e e e e e Tl.AtoB
SAMPLERATE ..o e e Full counterclockwise
TIME BASE .o e e 10 ps
SENSITIVITY (A) .« ottt e e e e e e 9 o’clock
AS0OMHZ INPUT ... [ (falling edge)
SENSITIVITY (B) ..ttt ettt e e e e e e e e e 9 o’clock
BIOMHZ INPUT .. e e e e [ (risingedge)

2. Connect equipment gadownin Figure5-2.

3. Adjust counter SENSITIVITY controlébothchannelsasnecessary untitountertriggersandindicatesa
time interval of approximatel$0.00 ms.

4. Adjust ImspotentiometeA9R10 for atime interval indication 010.00 +0.80 ms.
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ADJUSTMENTS

ADJUSTMENTS

5-18. CALIBRATEDSWEEP TIME ADJUSTMENT (Cont’d)

NOTE

In early instruments, A9R13 is labeled "2 ms.” The adjustment of A9R13,
however, should be performed with SWEEP TIME/DIV set at5 ms.

5. SetspectrumanalyzerSWEEPTIME/DIV controlto 5 msec.ReadjustcounterSENSITIVITY controls
as necessagndadjust5 mspotentiometeA9R13 for atime interval indicatiorof 50.00 +4.00 ms.

6. Check time intervalor eachSWEEPTIME/DIV controlsetting listed in Tablg-5. Readjustl mspotentk
ometerA9R 10 and5 mspotentiometeA9R 13 as necessaiily test limitsareexceeded.

TABLE 55. CALIBRATED SWEEP TIME TEST LIMITS

SWEEP TIME/DIV Setting Sweep Time (ms)
.I'ms 1.00£0.10
.2 ms 2.00%0.20
S ms 5.00+%0.40
I ms 10.00 + 0.80
2ms 20.00 £ 1.50
5ms 50.00 £ 4.00
10 ms 100.00 £ 8.00
20ms 200.00 = 16.00
50ms 500.00 £ 40.00
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ADJUSTMENTS
5-19. LOGAMPLIFIER LOG AND LINEAR ADJUSTMENTS

REFERENCE:

Al4andAl15 Schematics

DESCRIPTION:

Step attenuators ausedio changehelevelof the inputsignalto thespectrum analyzer icalibratedstepsThe

outputof Vertical Driver andBlankingAssemblyA15 ismonitored, and adjustmeraseperformedo calibrate
Log Amplifier AssemblyA14.

S1GNAL QENERATOR

DIGITAL VOLTMETER

SE—
|. - BEXB [Le0eQE@)

RPUT LS RF OUTPUT
CABLE ADAPTER
DI SPLAY ASSEMBLY ADAPTER (@] (@] ?
=2 r Sile d b—oud b J
4 STEP
ATTENUATORS
ADAPTER
A1OW1
AISTPY 321.4 MHz N
EXTENDER . O "t
CABLE — ev00 | SPECTRUM
R J@®®006 |z
0o0@ Q=2+ @
FIGURES3. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENTSTEST SETUP
EQUIPMENT:

SIgNAIGENEIALOF « + vttt e et e H P 8640B
Digital VOIMEter - -« e HP 3456A

Step Attenuato€l0-dB/step) ... .o HP 355D, Opt.H82
Step Attenuatofl-dB/step) ... ... HP355C, Opt.H80
CableAssemblyBanana PIUgoBNC (M) ..« .o oo ianiiiiii i, HP 11001A

Adapter,Type NIM)tOBNC(f) .. vvvnninnii e HP 12560780
Adapter, SMGM)TOBNC(f) «+vorvrei i HP 12500832
ExtendelCableAssembly . . ... i H P 50660303
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ADJUSTMENTS

519. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENTS (Cont'd)

PROCEDURE:
1. Set equipmentontrols agollows:

Spectrum Analyzer:

FREQUENCYBAND GHzZ . ..ot e e e 01-3
TUNING . e e e e i e e e e e e >0.010 GHz
FREQ SPAN/DIV . .ottt ittt e e e e e 0
RESOLUTIONBW 1ttt e e et et e e e 300kHz, uncoupled
INPUT AT TEN oottt e e e e e e e 10dB
REFERENCELEVEL. ... ot i i e e it e et it —50dBm
REFLEVELFINE ...t e e e 0
AMpPlitUdeSCale. ... e LIN
SWEEPTIME/ DIV o e e e e e AUTO
SWEEPTRIGGER ..ot e FREE RUN
AT o e e e e OFF
SIG IDENT o e e e et e e e e e OFF
[ O I P P OFF
VIDEOFILTER .ot e e e e e e e e OFF
SignalGenerator:
COUNTERMODE .. it e e e e e e e e INT
AV e e e e OFF
Ve e e e e OFF
FREQUENCYTUNE ...ttt ittt i et e e 321.4AMHz
P ON
OUTPUTLEVEL ..ottt e et et approx.—28 dBm

2. Setl-dB stepattenuatoto 10dB and 10-dB stepattenuatoto 0 dB. Remove AIOWI(blue cablefrom
A5J2 andconnect equipmerasshownin Figure5-3, usingadapterto connect stepttenuatoto A10W1.

NOTE

The HP 355C 10 dB attenuation is included to compensate for 10 dB of gain
on Step Gain Assembly A12 with the TEST-NORM switch in TEST.

3. SetTEST-NORM switch on Step GainAssemblyA12 to TEST position. Adjust signal generatoFRE
QUENCY TUNE controlfor maximum signaamplitudeon display with10-dB stepattenuatosetto 0 dB
(reduce signal generat@UTPUTLEVEL controlsettingasnecessario bring signal orscreen).
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5-19.

15,

16.

17.

18.

ADJUSTMENTS

LOG AMPLIFIER LOG AND LINEAR ADJUSTMENTS (Contd)

Disconnect signagjeneratoroutput fromstep attenuatorAdjust spectrumanalyzerVERTICAL POSN
control to position signatraceat bottom CRT graticule line.Measuredc offset voltageat A15TP1 and
record.

_ mV

Connectsignal generatorto stepattenuator and adjusignalgeneratorFINE TUNE controlto peak
signalon CRTdisplay.

AdjustsignalgeneratolOUTPUT LEVEL for digital voltmeter (DVM)reading(+ 1 mV) of 800mV plus
offsetrecordedin step4, asmeasurect A15TP1. Adjust spectrum analyze?ERTICAL GAIN control
to position signatraceattopgraticuleline.

SetspectrumanalyzerAmplitude Scalecontrolto 10dB/DIV.

Set10-dB stepattenuatorto 0 dB and adjusSLOPEpotentiometerA14R23 for DVM reading(+1 mV)
of 800mV plusoffset recordedh step 4asmeasurecGt A15TP1.

Set10-dB step attenuataio 60dB and adjust OFFSEpotentiometeA14R10 for DVM reading(+ 1 mV)
of 200mV plus offsetrecordedn step4, as measuredt A15TP1.

Repeat step8and9 until nofurther adjustmens necessary.

Set 10dB stepattenuatoto 30dB andadjustSLOPEpotentiometeA14R23 for DVM reading(+ 1 mV)
of 500mV plusoffsetrecordedn step 4asmeasure@t A15TP1.

Set 10dB stepattenuatoto 60dB and adjust OFFSEpotentiometeA14R10 for DVM reading(+ 1 mV)
of 200mYV plus offset recordeth step4.

Repeastepslland12 until nofurtheradjustmenis necessary.

Set10-dB stepattenuatorto 10dB and adjust- 30dB potentiometer14R69 for DVM reading(+ 1 mV)
of 700mV plus offsetrecordedn step4.

Set10-dB stepattenuatorto 0 dB andadjust — 10dB potentiometea14R39 for DVM reading(+1 mV)
of 800mV plus offset recordeth step4.

Set10-dBstepattenuatoto 60dB andadjust OFFSEPotentiometeA 14R10 for DVM reading(+ 1 mV)
of 200mV plusoffsetrecordedn step4.

Set10-dB stepattenuatorto 0 dB and adjusSLOPEpotentiometeA14R23 for DVM reading(+ 1 mV)
of 800mYV plusoffsetrecorded irstep4.

Repeastepsl6and17 until nofurtheradjustmenis necessary.

Check log fidelity per Tablg-6. If test limitsarenot met,repeat step8 through18.
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ADJUSTMENTS
5-19. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENTS (Cont'd)
TABLES6. LOG FIDELITY CHECK
St Corrected Theoretical Difference
Att ep t DVM DVM Test Theoretical Reading Subtracted Between
Sequﬁ or Readi Reading* Limits Reading from Corrected Adjacent
(d B)g Fm‘U'f“ (mV)g (mV) (mV) DVM Reading Readings*"*
(mV) (mV)
0 8001 800
10 700+3 700
2 600 £ 4 600
30 5004 500
40 400*5 400
50 3006 300
60 200+7 200
70 100 £ 8 100
* DVM readingminus offsetrecordedin step4.
#xAll valuesin the Difference Between AdjacenReadingscolumn must béessthanor equal tot 10 mV.
Example(*5 mV offset):
TABLE5-7. SAMPLE COMPUTATIONSOF AMPLITUDELOG DISPLAY ACCURACY
St Corrected Theoretical Difference
Att ept DVM DVM Theoretical Reading Subtracted Between
Ser;tga or Reading Reading* Reading from Corrected Adjacent
(ed!';;g (mV) (mV)g (mV) DVM Reading Readings*"
(mV) (mV)
0 +805 +800 +800 0
10 +708 +703 +700 +3 -3
20 +599 +594 +600 -6 +9
0 +497 +492 +500 -8 +2
40 +406 +401 +400 +1 -9

* DVM Readingminus offset recordeth step4.
** All valuesin the Difference BetweenAdjacent Readingsolumn mustbelessthan orequalto 10 mV.
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51

ADJUSTMENTS

9. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENTS (Cont'd)

Linear Output and Linear Step Gain

20.

DisconnecA10W1 from stepattenuatoandreconnecto A5J2.

CAUTION

When reconnecting A10W1 to A5J2, do not tighten to over 6 inch pounds of
torque; A5J2 can be damagedif the connector is overtightened.

Setspectrum analyzer contradsfollows:

ADJUSTMENTS

INPUTATTEN ..ottt e e e e 10dB
REFERENCHELEVEL ..o ovett i s e - 50dBm
FREQSPAN/DIV ittt et e e et e e e 0
TUNING © e et s iai s a i nnees 30 MHz

Setsignal generator controésfollows:
OUTPUTLEVEL .ottt e approx.— 5dBm
30 MHz

FREQUENCY ittt iii s iiie s nan s naas s annn s snnnssnnnnnsns

Set 10dB stepattenuatoto 0 dB.

21. Removeadapterfrom step attenuatoandconnect stepttenuatorto spectrum analyzenput. Adjust the
signal generatoOUTPUTLEVEL for aDVM reading(+ 1 mV) of 800mV plusoffset recorded iistep4

22.

23.

(measure@tA15TPI).
reading(+ 1 mV) of 800mV plus offset recordeith step4.

adjustmentsiecheckuningof spectrum analyzéo becertainsignalremains peaked.

TABLE 58. LINEAR GAIN ADJUSTMENTS

Setspectrum analyzexmplitudescalefor Linear display (LIN)andadjust LIN controlA14R34 for DVM

Make adjustmentmdicatedin Table 58, thenrecheckthat all stepsmeetthe DVM test limits. Between

Adjustment Step Attenuator Reference Level (dBm) DVM Reading *
A14R34 0 —-50 Ref: 8001 mV
Al14R33 10 —60 800%£5 mV
Al4R30 20 —-70 8005 mV
Al4R27 30 —80 8005 mV

No adjustment 40 90 80020 mV

*After subtracting offset.
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ADJUSTMENTS

5-19. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENTS (Cont'd)

Log Gain
24. Setspectrumanalyzeicontrols agollows:

REFERENCE LEVEL . ... i e e ettt e e —50dBm
Amplitude Scale . . ... o e e e e 1db/DI1V

25. Set 10dB stepattenuatorto 0 dB. Retune spectrum analyzer peaksignal. Adjust signalgenerator
OUTPUT LEVEL for DVM reading(+ 1 mV) of 800mV plus offset recorded in stejy as measuredt
Al15TPI1.

26. Set 10-dBstepattenuatorto 40 dB. Set REFERENCE LEVELto —90 dBm and adjust LOGGAIN
control A14R121 for DVM reading of800mV plusoffset recorded in step 4, as measaeAl1STP1.

27. Check loggainstepsaccordingo Table 5-9.f limits are not met, repeat stepfsthrough27. If limits still
arenot met,returnto stepl.

TABLES9. LOG GAIN ADJUSTMENTLIMITS

Step Attenuator Reference Level (dBm) DVM Reading*
0 -50 Ref: 800+1 mV
10 —-60 800+30mV
20 —0 800+30mV
30 -80 800+30mV
40 90 800+30mV
*After subtracting offset.

28. Setspectrum analyzer controlsfafows:

REFERENCELEVEL. ... e —50dBm
AmplitudeScale - -+« v oo v v s 1dB/DIV

29. Setbothstepattenuatorso 0 dB. ReducsignalgeneratoOUTPUTLEVEL until signal appearattopof
display. Adjust spectrum analyzéfINE TUNE to peaktrace on display and adjustsignal generator
OUTPUT LEVEL for DVM reading( + 1 mV) of 800mV plusoffset recordedh step 4, as measured
A15TP1. Increasettenuatiorin 1-dBsteps ashown inTable 5-10and takeDVM readinggo check log
amplifieroutput.

30. ReturnTEST-NORMswitchA1251to NORM.

52



MODEL 8559A ADJUSTMENTS
ADJUSTMENTS
519. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENTS (Cont'd)
TABLES-10. LOG AMPLIFIER QUTPUT LIMITS
Ste Corrected Theoretical Difference
Att p DVM Test Theoretical Reading Subtracted Between
enuator . DVM o ; h
Setting Reading Reading* Limits Reading from Correc}ed Ad]z?\cent
(dB) (mV) (mV) (mV) {mV) DV M Reading Readings*
(mV) (mV)
0 800 1 +800 Q
1 700 £1Q +700
2 600 £20 +600
3 500 30 +500
4 400 £30 +400
5 300 £30 +300
6 200 30 +200
7 100 +30 +100

*DVM Readingminusoffset.

**All valuesin the Difference Between AdjacemReadingscolumn must bdessthanorequalto £10 mv
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ADJUSTMENTS

5-20. 1-dB OFFSET ADJUSTMENT
REFERENCE:
A15Schematic

DESCRIPTION:

Referencés setin 10dB/DIV amplitudescaleand1 dB offsetis adjustedn 1 dB/DIV for thesamefull display
reference.

D ISPLAY

(4 Q)
s of
g of
5 o]

SPECTRUM
ANALYZER
EXTENDER
o\ I Fre——
ASSEMBLY -0
@@o0®
000@ O @

CAL INPUT
OUTPUT
ADAPTER

FIGURE54. 1-dBOFFSET ADJUSTMENTTEST SETUP

EQUIPMENT:
Adapter,Type N (MOBNC (f) + v vvviiiiiiiiii ittt HP 12500780
ExtenderCableAssembly . ....ov ittt e H P 50600303
BNC Cable, 9-Inch ... oooiii i e i HP 10502A

PROCEDURE:

1. Setspectrum analyzeontrols agollows:
FREQUENCYBANDGHZ ... i i i e .01-3
TUNING .ot e e e e e >60 MHz
FREQSPAN/DIV -t tttttte ettt et e e e ettt e e e e e e e e eaenaes 1 MHz
RESOLUTIONBW vttt titiie e iieaeisae s anaennens 1MHz, uncoupled
INPUT AT TEN o e e e e e e 10dB
REFERENCHLEVEL -« «« ettt et ae e ettt ettt ettt et naaaaaaaaaaeeaaeens 0dBm
REFLEVELFINE ..\t e e e e i e 0
Amplitude Scale ... ... ... e e LIN
SWEEP TIME/DIV ... e e e AUTO
SWEEPTRIGGER : t ittt ittt it st s s s s saa et sa s a e sa s sasanennsnns FREERUN
AT e OFF
1) G 28 10 = 1 A OFF
BLC LI . e OFF
VIDEOFILTER .. i e e OFF

524



MODEL 8559A ADJUSTMENTS

ADJUSTMENTS

520. 1-dB OFFSET ADJUSTMENT (Cont'd)
2. Conneckquipment as shown in Figusd.
3. Adjustvertical positiorto aligntrace on bottorgraticule.

4. Settuningto 35 MHz. SetTUNING controlto centerthe tracenthedisplay. SeREFLEVEL FINE fora
full-screertrace(signalat topgraticuléeline).

5. SetAmplitudeScaleto 10dB/DIV. Adjust VERT GAIN if necessarfor full screertrace.
6. Repeat stegdand4 until the traces full screenn bothLIN and10dB/DIV.
NOTE
1 dBIDIV will read approximately 05 dB (05 division) low when using
extender cable assembly. Adjusting A15R1 1 dB OFFSET for a trace 05 divi-
sion down from top graticule line should place signal at top graticule line
when HP 8559A is properly installed in display mainframe.

7. SetAmplitudeScaleto 1 dB/DIV. Adjust A15R1 1 dB OFFSET fora trace0.5 division downfrom top
graticule line.
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ADJUSTMENTS

5-21. BANDWIDTH FILTER ADJUSTMENTS

REFERENCE:

A9, All, andAl13 Schematics

DESCRIPTION:

The crystaland LC bandwidfifter circuitsare adjusted fasymmetry, centegndpeak. The8-dB bandwidths
areadjustedvith SweepGenerator/Bandwidth ControlAssembly A9Qparagrapib-22).

DISPLAY

SPECTRUM
ANALYZER

EXTENDER

B Yt

I -y
©©06
nnn(P o...@

| [iNPUT
ADAPTER

CABLE
ASSEMBLY

CAL
OUTPUT

FIGURESS. CRYSTALAND LC BANDWIDTHFILTER ADJUSTMENTSTESTSETUP

EQUIPMENT:
Adapter, TypaN (M)tOBNC(f) +.uereiiiiiii it i aaas HP 12560780
CrystalShort@Brequired) ... oov ittt it s i i SeeFigure5-6
ExtenderCableAssembly . .....oviiii it e e HP 50660303

NOTE

A crystal short consists of a Ol uF capacitor (HP Part Number 0160 -0161)
and a 90.9 ohm resistor (HP Part Number 0757-0400) connected in series.
Two square terminal connectors (HP Part Number  0362-0265) are used to
connect the crystal short across the test points.
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ADJUSTMENTS

5-21. BANDWIDTH FILTER ADJUSTMENTS (Cont’d)

CAPACITOR RESISTOR

TERMINAL CONNECTORS

FIGURES6. CRYSTALSHORT CONFIGURATION

PROCEDURE:
NOTE

Allow 30 minutes warmup time before performing adjustments.

1. Set spectrum analyzerontrolsasfollows:

ADJUSTMENTS

FREQUENCYBAND ...t e et e eieeeeeens 01 -3 GHz
TUNING ..o e e e e e e e e e e e e e e 35MHz
FREQ SPAN/ DIV L e ettt aa e 200 kHz
RESOLUTIONBW . ..ttt e e e e e e et et e aiee s 1 MHz
INPUT AT TEN o e e e e et eieiaeeees 10dB
REFERENCELEVEL . ... e e 0dBm
AMPlItUAE SCAIE . . . v oottt e e e et LIN
SWEEP TIME/DIV . .. e ettt et et e e eiaanas 10 msec
SWEEPTRIGGER . ... oo e FREE RUN

Crystal Alignment

2. Connect equipment as showim Figure 5-5.

NOTE

If Sweep Generator A9 has been replaced or adjusted, perform steps
through 8. If not, proceed to step 9.
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ADJUSTMENTS

5-21. BANDWIDTH FILTER ADJUSTMENTS (Cont'd)
3. Centerthe signal with TUNING control. Using REF LEVEL FINE control, place signalpeakat 7.1
divisions (0.9divisionfromtopgraticuleline).

4. Adjust A9R8S5 LC until signalis five divisionswide at thefifth graticuleline (1 MHz wideat 3-dB points).
5. SetFREQSPAN/DIV to10kHzandRESOLUTIONBW to 10kHz.

6. Centerthesignalwith FINE TUNING control.

7. UsingREFLEVEL FINE control,place sighapeakat7.1divisions.

8. AdjustA9R72 XTL until signalis onedivision wideatthefifth graticuleline (10kHzwide at 3-dB points).
9. SetFREQSPAN/DIV to020kHzandRESOLUTIONBW to 30kHz.
10. Centersignalwith TUNING control.
11. AdjustREFLEVEL FINE controlto placesignalatsixth graticuleline.

12. Removetop guiderail. Connectcrystalshorts(throughcoveraccess holesjcrossthe following pairs of
testpoints: A13TP1/TP2, A11TP1/TP2, andA11TP4/TPS.

NOTE

Keep crystal spike centered during adjustments. The SYM and CTR adjust -
ments for each crystalinteract(the signal also driftsin this narrow span).

13. Adjust frontpanelTUNING controlto centerbandpass spike (Figures-7) onthe CR T display.

NOTE

A non-metallic tuning tool is required for adjustments on the All and A13
bandwidthfilter assemblies.

14. Adjust A13C54 CTR for minimum signalamplitude.ThenadjustA13C38 SYM andA13C54 CTR for a
centerecandsymmetricalbandpass asshown in Figure5-7.
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5-21.

15.
16.

17.

18.

19.
20.

21.
22.

23,

ADJUSTMENTS

BANDWIDTH FILTER ADJUSTMENTS (Cont'd)

CHECK CENTERING
HERE (SPIKE IS
CRYSTAL RINGING)

aEn HNANERE
T AN
AR
HEV/ENNEE
S

ol
Ea

+H

_.l__ _?; L. _i___. -

CHECK SYMMETRY
HERE (LOW ON SKIRTS)

FIGURES-7.  ADJUSTING CRYSTALSYMMETRY AND CRYSTAL CENTERING

Remove crystahort fromA13TP1/TP2 andconnectt acrossA13TP4/TPS.

Adjust A13C25 CTR for minimumsignalamplitude. TheradjustA13C15 SYM andA13C25 CTR for a
centere@dndsymmetrical bandpass.

Remove crystahort fromA11TP4/TP5 andconnectt acrossA13TP1/TP2.

Adjust A11C54 CTR for minimumsignalamplitude. Then adjust AC38 SYM andA11C54 CTR for a
centeredndsymmetrical bandpass.

Removecrystalshort fromA11TP1/TP2 andconnecit acrossA11TP4/TP5.

Adjust A1LIC25 CTR for minimumsignalamplitude. ThemdjustA11C15 SYM andA11C25 CTR for a
centere@dndsymmetrical bandpass.

Removehecrystalshorts.

SetFREQSPAN/DIV to 10 kHz andRESOLUTIONBW to 30kHz. Centersignalon CRTwith TUN-
ING control.

SwitchRESOLUTION BW from 30 kHz to 10 kHz and back several timed&/erify that signalshift does
notexcee® kHz (0.3 divisions)lIf signalshift is out of toleranceseturnto stepll.
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ADJUSTMENTS

521. BANDWIDTH FILTER ADJUSTMENTS (Cont’d)

LC Alignment

CAUTION

Accidentally shorting the case of A9Q1 (directly below A9TP6) to ANY test
point will cause catastrophic failure to Sweep Generator Assembly A9.

24. SetRESOLUTIONBW control to 100 kHz. JumperA9TP6 to A9TP8. This forcesthe BW7 line to
+ 15V, SetFREQSPAN/DIV to 100kHz.

NOTE
When Bandwidth Filter Assemblies A11 and A13 are installed with coversin
place, midget copper alligator clips (HP Part Number 1400-0483)can be used
to short test points to the cover.
25. Performpreliminary LC filteradjustmentasfollows:

NOTE

It might be necessary to adjust the REF LEVEL FINE control to obtain an on-
screendisplay during the following adjustments.

a. RemoveA! 3coverandinstallA13 onextendeboard.

b. Shortto groundthefollowing test pointsA13TP6, A11TP3, andA11TP6. (Thiswidensd but one
LC pole).

¢. Centesignalon CRTwith TUNING control. AdjustA13C73 for minimum signaamplitude.
d. Disconnecshort fromA13TP6 and shortogroundA13TP3.

e. Adjust A13C74 for minimum signal amplitude. Removeshorts fromA13TP3, A11TP3, and
A11TP6.

f. ReinstallA13 andcover.ShortA13TP3 and A13TP6 to ground.RemoveAll coverandinstall All
on extendeboard.

g. ShortA11TP6 toground.

h. AdjustA11C73 for minimumsignalamplitude.

i. Disconnecshort fromA11TP6 and shorto groundA11TP3.
j- AdjustA11C74 for minimumsignalamplitude.

k. Disconnecshortsfrom testpoints andeinstallA11 andcover.Leavejumperfrom A9TP6 to A9TP8
in place.
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521

26.

27.

28.

29.

30.

31

32.

33.

34.

ADJUSTMENTS

BANDWIDTH FILTER ADJUSTMENTS (Cont’d)

Shortto groundA11TP3, A11TP6, and A13TP3. Set RESOLUTIONBW to 100 kHz andset FREQ
SPAN/DIV to 20kHz.

Center signabn CRTwith TUNING control. AdjustA13C45 LC CTR for symmetricabandpass display
onCRT. UseFINE TUNING controlto keepcrystal spike centered.

NOTE

The crystal spike represents the center frequency of the crystal poles. In
this procedure we are aligningthe LC poles with the crystal poles. On some
instruments, the crystal spike may not be very pronounced, in which case
the center frequency of the 100 kHz RBW will have to be compared to the
center frequency of the 30 kHz RBW.

Movesshort fromA13TP3 to A13TP6. Leaveother shorts iplace.Centersignalon CRT with TUNING
control. AdjustA13C23 LC CTR for symmetricabandpass displayon CRT, keepingcrystal spikecen
tered.

Moveshortfrom A11TP6 to A13TP3. Leave other shoria place.Center signabn CRTwith TUNING
control. AdjustAlIC45 LC CTR for symmetricabandpass displayon CRT, keepingrystalspikecen
tered.

Moveshortfrom A11TP3 to A11TP6. Leave other shoria place.Centersignalon CRTwith TUNING
control. AdjustA11C23 LC CTR for symmetricabandpass displayon CRT, keepingrystalspikecen
tered.

Disconnecthorts fromA11TP6, A13TP3, A13TP6, andfrom ground Removgumperfrom A9TP6 and
A9TPS.

SetFREQSPAN/DIV to 10 kHz andRESOLUTIONBW to 30 kHz. Centesignalon CRT with TUN-
ING control. SetRESOLUTIONBW to 100kHz and notewhere signal crossegnter vertical graticule
line.

AdjustA11C23, A11C45, A13C23, andA13C45 in successiorothat amplitudef signalis peaked where
it crossegenter verticaCRTgraticuléeline, repeating stef2 betweeradjustmentasnecessary.

Repeat stepd and33 until 30 kHz and100kHz bandwidth@arecenteredvith each otherlf signalshift
betweerB0kHz and100kHz bandwidths greatethan10kHz (1 division), repeat stef&tthrough33.

Bandwidth Amplitude

35.
36.

37.

SetAmplitudeScale switctio 1 dB/DIV andjumperA9TP6 to A9TPS.
ShortA11TP3, A11TP6, A13TP3, andA13TP6 toground.

SetRESOLUTIONBW to 100kHz and FRE@PAN/DIV to 200kHz.
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ADJUSTMENTS

5-21. BANDWIDTH FILTER ADJUSTMENTS (Cont'd)

38. Adjust FINE TUNING andREFLEVEL FINE controlsfor a centered signalt 7 divisionsfrom bottom
graticule line.

39. Removeshortsfrom A13TP3 and A13TP6 and centersignal with FINE TUNING control. Adjust
A13R26 LC for asignalamplitudeof 7 divisions. Replacehortson A13TP3 andA13TP6.

40. Removeshortsfrom A11TP3 andA11TP6. AdjustA11R26 L C for asignalamplitude of7 divisions.

41. Repeatsteps36 through 40 until no further adjustments necessaryRemoveshortsfrom A11TP3,
A11TP6, A13TP3, andA13TP6.

42, AdjustA11R31 XTL andA13R3L XTL fully counterclockwise.

43. SetRESOLUTIONBW to 1 kHz and FRE@PAN/DIV to 10 kHz. Centersignal withFINE TUNING
control. AdjustAllR31 XTL and A13R31 XTL equally for a signalamplitude of7 divisions. Each
potentiometer shouldeadjustedo accomplish halthenecessary increase in sigaahplitude.

44. Removegumperfrom A9TP6 andA9TPS.

45. SetFREQSPAN/DIV to500kHz andRESOLUTIONBW to3MHz.

46. Centersignal with TUNING control. AdjustREF LEVEL FINE control for a signal amplitude of7
divisions.

47. Step downRESOLUTIONBW from 3 MHz tp 300 kHz. Variation in signahmplitudeshouldbelessthan
+0.4 dB.

48. SetFREQSPAN/DIV to 10kHz, TIME/DIV to AUTO, andstepdown RESOLUTIONBW from 100
kHz to 1 kHz. Variationof signalamplitude shouldbe lesgshan + 0.7 dB from the7th division reference.

49. Repeasteps35through46 until variationin signalamplitudes within limits.
NOTE
If amplitude variation between crystal and LC poles exceeds specification,

A11R7*IA13R7* can be replaced to bring the crystal poles to the amplitude
of the LC poles.
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ADJUSTMENTS

5-22. 3-dB BANDWIDTH ADJUSTMENTS

REFERENCE:

A9 Schematic

DESCRIPTION:

The 3-dB bandwidthdor the 3 MHz through th80 kHz RESOLUTIONBW settingsareadjustedusingthe
CAL OUTPUTasthesignalsource The 3-dB bandwidthdor thel0kHz, 3 kHz, andl kHz RESOLUTION

BW settingsare adjustetly injectingastable321.4MHz signalinto the ThirdConvertefA10) of thespectrum
analyzer.

MICROWAVE
SIGNAL DENERATOR COUNTER

DI SPLAY

RF
QUTPUT

SPECTRUM
ANALYZER

EXTEWDER ADAPTER

-0 TS
®©0eo
u:n@ 0.:-9

GAL INPUT
OuTPUT

GABLE
ASSEMBLY

BNC
ADAPTER TEE ATTENGRTOR

FIGURE5S8. 3-dBBANDWIDTHADJUSTMENTTESTSETUP

EQUIPMENT:
SIgNAIGENEIALOL - -« v ot v et e e HP 8640B
FreqUeNCYCOUNTEr. « v v ettt e e 5342A
17 o N (= 1 L 11'o) o HP 355D
Adapter,TypeN (m)toBNC(f) 2required). ... ..., HP 12500780
Extender Cabl@ssembly ... HP 50600303
TestCable,BNCLOSMB - -« ..ttt vttt ettt i eiie s H P 8568060093
BN Tee ..ot e e e HP 1250-0781
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ADJUSTMENTS

5-22. 3-dBBANDWIDTHADJUSTMENTS (Cont'd)

PROCEDURE:

1.

Setspectrum analyzeontrolsasfollows:

FREQUENCYBAND ...\ it i et 0.01 -3 GHz
TUNING Lo i e e et e s e et e e e et e e e 35 MHz
FREQ SPAN/ DIV ..o e e i e et i 200 kHz
RESOLUTIONBWV , . oottt ettt et ettt ettt easans 1 MHz
INPU T AT TEN o et et et ettt e e 10dB
REFERENCELEVEL ..ttt ittt i st sttt et te s tnnnnsnnsannnnnrnnns 0dBm
Amplitude Scale . ....... ... e e e e e LIN

SWEEP TIME/ DIV | e e e e e it e e 2 msec
SWEEPTRIGGER ... e e e i s FREE RUN
VIDEOFILTER . .ttt e e et et it e et e OFF
BASELINECLIPPER .. ..o e e e e e e e OFF
853A(f used) . .vvvuninnn. TRACE A& TRACE BSTOREBLANK (ANALOG DISPLAY)

ConneclCAL OUTPUTtospectrum analyzéeNPUT

Seta 7.1 division signalevel on displaywith REFLEVEL FINE control.Signalwill be 0.9 divisiorfrom
topgraticule line.

AdjustA9R85 LC control for a Hivisionwidesignalat fifth graticuleline.

SetRESOLUTIONBW to 3 MHz andFREQSPAN/DIV to 500kHz. If necessarygesetsignallevelto 7.1
divisions withREFLEVEL FINE control. Thébandwidthatthefifth graticuleline shouldbe betweerb.4
and6.6divisions.

NOTE

A9R85 LC may be further adjusted to bring the 3 MHz and 300 kHz band-
widths within limits; however, the final measurement of the 1 MHz band-
width must be between 45 and 55 division at the fifth graticule line. (If the 3
MHz bandwidth cannot be brought within limits by adjustment of ASR85 LC,
change the value of factory-selected resistor A9R120*. If the 300 kHz band-
width cannot be brought within limits by adjustment of A9R85 LC, change
the value of A9R116*.)

SetRESOLUTIONBW t0 300 kHzandFREQSPAN/DIV to 50kHz. If necessanyieset signdevelto 7.1
divisions withREF LEVEL FINE control. The bandwidth shoule betwee®.4and6.6 divisionsat the
fifth graticuldine.

SetRESOLUTIONBW to 100kHzandFREQSPAN/DIV t020 kHz.If necessary, reset sigrhalel-to 71
divisions withREF LEVELFINE control. The bandwidth shoule betweed.3 and5.7 divisionsat the
fifth graticule line.
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ADJUSTMENTS

522. 3-dBBANDWIDTH ADJUSTMENTS(Cont’d)

8.

10.

11.

12.
13.
14.

NOTE

If the 100 kHz bandwidth is not within the specified limits, change the
values of factory-selected resistors A11R19*, A11R43*, A13R19*, and
A13R43*. If the bandwidthis too wide, increase the value of the resistors; if
the bandwidth is too narrow, decrease the value of the resistors. The fac-
tory-selectedresistors need not be of equal value, but each must be within
one standard value of the others.

SetRESOLUTIONBW to 30kHz andFREQSPAN/DIV to 10 kHz. If necessary, ressignal levelwith
REFLEVEL FINE control. Thebandwidth should beetweer?.6 and 3.4 divisionsatthe fifth graticule
line.

NOTE

If the 30 kHz bandwidth is not within the specified limits, change the values
of factory-selectedresistors A11R23*, A11R48*, A13R23*, and A13R48*. If
the bandwidth is too wide, decrease the value of the factory-selectedresis-
tors; if the bandwidth is too narrow, increase the value of the resistors. The
factory-selectedresistors must be within three standard values of the nomi-
nal value.

Connect signal generator as shown in Figu8e Tunesignalgeneratoto approximately21.4 MHz. Set
thesignalgeneratotto approximatel\0 dBm and the stepttenuatoto 10dB. SetCOUNTERMODE to
EXPAND X 100.

Place spectruranaly-er on right sideandconnectestcableto Third Converte21.4MHz outputconnec-
tor A16J3. If connectoiis not presen{some early instrumentgerenotsosupplied), remove AIOWirom
AS5J2 andconnect AIOWIthrougha 10dB stepattenuatossetto 30dB and thesignalgeneratosetfor a
—10dBm outputlevel. The 10 dB stepattenuatobetween BNC tee anfidequency countecanbe elimi-
nated.

SetHP 8559A RESOLUTIONBW to 1 MHz. Tunesignalgeneratoto peaksignalon CRT display(near
21.4MHz) (321.4 MHz if injectinginto A10W1). Adjust the outputevel of signal generatato placethe
signalat 7.1 divisions.

SetRESOLUTIONBW to 3 kHz. Tune signafjeneratoto peaksignalon CRT display.

Adjust REFLEVEL FINE to place signaht 7.1 divisions.

Note the counter frequencynd tune thesignalgeneratorl500Hz below the center frequency noted.
Recordthenewcounterfrequency.
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ADJUSTMENTS

522. 3-dB BANDWIDTHADJUSTMENTS(Cont'd)
15. Adjust A9R72 XTL to bring signallevelto thefifth graticuleline (threedivisionsfrom thetop graticule
line).

16. Increase signajeneratorfrequency until signabn CRT display peaksand then decreaseso the fifth
graticuleline. Recordcounterfrequency.

17. Comparenewfrequencywith frequency recorded istepl4. Thedifferencebetweernthetwo frequencies
should be 2800to 3200Hz. If the bandwidthis not within limits, repeat step42 through 17, slightly
readjustingA9R72 XTL, until thespecified limitsaareachieved.

18. SetRESOLUTIONBW to 10kHz. Tune signagjeneratoto peak signabn CRT display.

19. AdjustREFLEVEL FINE to place signaht7.1divisions.

20. Decrease signgleneratorfrequency untithesignalontheCRT displayis atthefifth graticuleline. Record
thisfrequency.

21. Increasehesignalgenerator frequenayntil thesignalontheCRT displaypeaksandthendecreaseo the
fifth graticule line Recordthis frequency.

22. Comparenew frequency with frequencyecordedn step20. Thedifferencebetweerthe twofrequencies
shouldbe9.000 kHz to 11.000 kHz.

NOTE
A9R72 XTL may be further adjusted to bring the 10 kHz and 1 kHz band-
widths within limits; however, the final measurement of the 3kHz bandwidth
must be between 2700 Hz and 3300 Hz. (If the 10 kHz bandwidth cannot be
brought within limits by adjusting A9R72 XTL, change the value of factory-

selected resistor A9R111*. If the 1 kHz bandwidth cannot be brought within
limits by adjusting A9R72 XTL, change the value of A9R109*.)

23. SetRESOLUTIONBW to 1 kHz. Tune signagjeneratoto peak signabn CRTdisplay.
24. AdjustREFLEVEL FINE to place signaat 7.1divisions.

25. Recordthecounterfrequency.
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ADJUSTMENTS

5-22. 3-dB BANDWIDTH ADJUSTMENTS (Cont'd)

26. Increasesignalgeneratorfrequencyuntil signalon CRT display decreaseto the fifth graticule line. Record
the counter frequency.

27. Compare new frequencywith frequency originally noted in step 25. The difference betweenthe two fre-
guenciesshouldbe450Hz to 550Hz.
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ADJUSTMENTS

5-23. RFGAIN ADJUSTMENT

REFERENCE:

A12Schematic

DESCRIPTION:

The RF gain (sensitivity)of Step GainAssemblyA12 is adjustedby injecting a21.4 MHz signalat XA10P1.

Third ConverterAssembly A10s removedand replacedwith a specialextendetboard forapplyingthe 21.4
MHz signalfromthesignal generator.

SIGNAL GENERATOR PWER
METER
DIGITAL VOLTMETER
"
- — g
4 Q
ﬁ@g rg RICISIOI@OX
ineut [J RF OUTPUT
THEHM‘L&E? []
DISPLAY ADAPTER 7
R e S
ADAPTER
(BLACK LEAD
TO PIN 22,
AED LEAD N
TO PIN 18) |22 18 |
EXTENDER BOARD
!‘5‘“’1 WITH 51 1A RPE‘S|STER

| CCABLE |

A — 0

SSEMBLY =ee | SPECTRUM
— ..@@ ANALYZER

ooo@® O«

FIGURES9. RFGAIN ADJUSTMENT TEST SETUP

EQUIPMENT:

Y o F= 1 =T 1T - o] P H P 8640B
Digital Voltmeter . ............ .. it i e i e HP 3456A
[0 L= 1Y/ = =) HP435A/B
POWET SIS 0T . . vttt ittt e et e e e e HP 8481A
SpeciaExtender Board

With 51,1 ONMIESIStOr: « e v v vt v et an s snnnsresnnnnsrennnnns H P 5060-0258/0757-0394
Test Cable, BNC(m)toBanana Plug ...ovviiiiniiniinienrnnrnrnnrnnrnnnnns HP10111A
ExtenderCableAssembly ... ..ottt e s HP 50660303
Adapter,BNC (f) to Alligator Clips(2required) . .« oo v vvvieiiiinnieennns HP 81201292
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ADJUSTMENTS
523. RF GAIN ADJUSTMENT (Cont’d)
NOTE
To make special extender board, solder 51.1 ohm resistor from pin 18 to pin
22 of standard 24 pin extender board, HP Part No. 5060-0258. Leave resistor
leads long for easy connection of clip leads.
PROCEDURE:

1. Setspectrumanalyzercontrolsasfollows:

FREQUENCY BAND GHzZ ... ...ttt it ie ettt aann 01-3
FREQSPAN/ DIV . i it et e e e e e i s 1 MHz
RESOLUTIONBW . ..o e e et et e e et 1 MHz
INPUT AT TEN L i et e e et e e e et e 0dB
REF LEVEL dBIM . ... ittt et e et et e et et et -10
REFLEVELFINE ... e e e e e e e et e e 0
Amplitude Scale .. ... . . e e LIN
SWEEPTIME/ DIV i e e e e e AUTO
SWEEPTRIGGER ... i i e e et et ettt FREE RUN
VIDEOFILTER ..o e e e e e e e MIN

Connect equipmenas shownin Figure 59. Resistoron extenderboard should be towardrear of HP
8559A.

Setsignalgeneratofrequencyto 21.4MHz. Setoutputlevelfor approximately— 5 dBm.
NOTE

Toremove Third Converter Assembly A10, it will be necessary to disconnect
A10W1 from A5J2 and temporarily remove Marker Assembly A8 and Sweep
Generator/Res BW Assembly A9.

Connectoutput of signalgenerator acros51.1 ohm resistoron specialboard using BNC to clip-lead
adapterThered lead (centeronductorshouldbeconnectedo pin 18 of extendetoard.

Setsignalgeneratorfrequencyfor peakamplitudeon CRTdisplay.Connectoutputof signalgeneratoto
power metethrough apower sensoandsetoutputlevelto — 3 dBm. Reconnect signajeneratoroutput

to clip-leadadapter.

Adjust A12RS GAIN adjustmentfor signalonedivision from top graticule line. DVMshouldindicate
+700mV +30mV. Remove special extendeoard andeplaceThird ConverterAssemblyA10.

NOTE

If step gain adjustments will be performed next, do not reconnect A10W1 to
A5J2.
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523. RF GAIN ADJUSTMENT (Cont'd)

540

CAUTION

When reconnecting A10W1 to A5J2, exercise caution; the connector should
not be torqued more than 6 inch-pounds, otherwise damage to A5J2 will
result.

NOTE
Front panel VERTICAL GAIN and POSN control settings can affect the volt-

age measured at A15TP1. Vertical calibration should be checked after
adjusting A12R5 for 700 mV (Refer to Section lil).

MODEL 8559A
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ADJUSTMENTS

5-24. STEP GAIN ADJUSTMENTS

REFERENCE:

Al12 Schematic

DESCRIPTION:

REFLEVEL FINE, 0 dB, and - 12dB adjustmentare properlgetand stemainsof 10dB, 20dB, and40dB
are adjusted.

SIGNAL GENERATOR

DIGITAL VOLTMETER

~ ATTENUATOR
ﬁ@(@ e
*000 O4§ ?

inpuT J . , ' RF OUTPUT

CABLE | |

ASSEMBLY ADAPTER
D ISPLAY ADAPTER | @ '

qp-mmm—ded_p—eean
STEP
ATTENUATOR
!
ADAPTER
AlOwW1
AISTPH 321.4 MHz IN

EITETDE“ .
oy |m-0 TS | SPECTRUM

©© | ANALYZER

opo® Q=@

FIGURE510. STEP GAIN ADJUSTMENTSTEST SETUP

EQUIPMENT:
SIgNAIGENEIALOL « v v vttt et it iai e i i i HP 8640B
StepAttenuaton1 dB/Step) ««vvvvrerinrrnniariiarrinncsninesnnnss HP355C, OptionH80
StepAttenuato(10dB/SteP) « . vvvvrerriinrieriinii e HP 355D, OptionH82
[T 1 = N 0] 14T =Y HP3456A
Adapter,TypeN (M)tOBNC (f) «vuvrrrrririeiiiiiririi i riennrnaaens HP 12560780
AdapterBNC (M)toOSMC (M) « v vvie i ii i e aaeaas HP 1250-0831
Cable BNC (M)toBanana Plug. -« .« euvereiraneireierenenrnranennnnss HP10111A
Extender CablAssembly ... ovuiiiiiiii i e s e H P 5060-0303
AdapterBNC (f) toAlligator ClipS «vvvvvviiiiiiiiiiiiii i i nnnnas HP81231292
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5-24.

ADJUSTMENTS

STEP GAIN ADJUSTMENTS (Cont'd)

PROCEDURE:

1.

10.

11.

12.
13.
14.

15.

Setspectrunanalyzecontrolsasfollows:

FREQ SPAN/ DIV i e e e e e e e e e e e 1 MHz
RESOLUTIONBW . ¢ttt e it tte st ittt s sa e rasnasasnnsasnssasssnnsasnnsnsnnns 1 MHz
INPUT AT TEN o et e e e e e e e et e e 10dB
REF LEVEL ABIM . ...utitiittittanrenrenssnnsenrenssnnsassnnssnnsnnsnssennsnnns 0
Amplitude Scale ........... . e e 1dB/DIV
SWEEP TIME/ DIV i ititiitttittantetttassnsrsarsnssssrsnssssrsnnennrsns AUTO
SWEEPTRIGGER ..ottt ittt ittt ittt st s et tae s tansan s ennennrens FREE RUN
VIDEO FILTER ..ttt i e et et et et et et i MIN

Connecequipment as shown Figure5-10. Connectignalgenerator tunetb 321.4MHz with approx
mately — 30dBm outputto oneside ofa 1dB/step attenuator. Connect step attenuatotputto A10W1
throughadapterTunesignalgeneratofrequencyor peakamplitudeondisplay.

Setstep attenuatoro 12dB andREFLEVEL FINE to — 12. Setsignalgeneratotevel for a signalone
divisiondownfrom topgraticuldine.

Adjust A12R39 — 12 D until signalstopsrising on display,then adjustA12R39 counterclockwise until
signaldropsapproximatelyne thirdto onehalf of adivision.

Setsignalgeneratolevelsosignalis onedivisiondownfrom topgraticuleline ondisplay.
Setstep attenuatadio 0 dBandREFLEVEL FINEto0.
AdjustA12R35 0 D adjustment for aignallevelonedivisionfrom topgraticule line.

Setstepattenuatorto 12 dB and REF LEVEL FINE to —12. DVM indicationshouldbe 700 + 30 mV
(offset).If offsetis greatethan + 30mYV, repeatteps3 through8 until DVM indicationis within limits.

Replacd dB/step attenuatomwith 10dB/step attenuatosetto 0 dB. SetREFLEVEL FINE controto.
Tunesignalgeneratofrequencyfor peakamplitudeonthedisplay (neaB21.4MHz).

Set signabeneratotevel for a signalonedivision downfrom top graticuleline. Setstep attenuataro 10
dB and RERLEVEL dBmto - 10.

AdjustA12R6 10D adjustment fosignallevelonedivisionfrom topgraticule line.
Setstepattenuatoto 20dBandREFLEVEL dBm to - 20.
Adjust A12R21 20D adjustment fosignallevel onedivisionfrom topgraticul€line.

Setattenuatoto 40dB and RER.EVEL dBm to — 40,
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ADJUSTMENTS

524. STEP GAIN ADJUSTMENTS(Cont'd)

NOTE

Some video filtering might help reduce noise. Set VIDEO FILTER control so
noise is reduced, but the signal amplitude remains unchanged.

16. Adjust A12R29 40D adjustment fosignallevelonedivisionfrom top graticuldine.
17. CheckREFLEVEL dBm controlfrom0to — 50as showrin Table5-11.

TABLE5-11. REFLEVELCONTROLCHECK

Reference Level Attenuator Deviation From
(dBm) (dB) Reference (700 +20 mV)

0 0 Reference mV
—10 10 Referencer40 mV
20 20 Reference240 mV
-30 30 Referencer40 mV
-40 40 Referencer40 mV
-50 50 Referencet40 mV

18. ReconnecAl0WI1 to ASJ2.

i CAUTION

When reconnecting A10W1 to A5J2, exercise caution. The connector should

not be torqued to more than 6 inch-pounds; otherwise, damage to A5J2 will
result.
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ADJUSTMENTS

5-25. FIRST CONVERTER ADJUSTMENTS

REFERENCE:
A3, A4, AS, A6, andA7 Schematics

DESCRIPTION:

TheFirstLO (A6 YTO) isadjustedby monitoringtheYTO outputattheRFinput connecto(LO emissionand
thetuning voltage (TUNEputputof the A7 FrequencyControl board, anédjustingthe YTO low-endfre-
quencyfor 3GHz atOv tuning voltagend6 GHz at — 10V tuning voltage.

COoMB
QENERATOR
MICROWAVE
COUNTER
DIGITAL VOLTMETER mERE

DI SPLAY = S0 0UD s O e o
0oo ooo
6 ﬁ@f?‘?{? et HE =

INPUT OUTPUT

CABLE
ASSEMBLY

ADAPTER

A16TP1

LOCATED THROUGH
HOLE IN SIDE
FRAME HERE

EXTENDER
CABLE
ASSEMBLY

*O..00 | SPECTRUM
©© OO |ANaLYzER

ooo® QO

CABLE
RG214/U

FIGURES-11.  FIRST CONVERTER ADJUSTMENTSTEST SETUP

EQUIPMENT:
FrequenCy COUNLET . . vttt te e ittt et e e et ee e et e et ete e teenenennennnenns HP 5342A
Digital VOIImeter . ... e HP3456A
COMBGENEIAION . . o vttt it e e e H P 8406A
Cable BNC (m)toBanana Plug........c.covriiiiiiiii e HP10111A
Extender Cabldssembly . ... H P 5060-0303
Adapter, BNQf) to Alligator Clips . ...cc oo HP81201292
CableAssemblyRG-214/U, Type N CONNECIOrS . . .o vvviiiiiiiiaiinnas H P 11500A

PROCEDURE:

1. Allow onehalf hourwarmup time of equipmentvith spectrum analyzer connectsalmainframewith
extendecable.
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ADJUSTMENTS

5-25. FIRST CONVERTER ADJUSTMENTS (Contd)

First LO Adjustments

2.

3.

10.

11.

12.

13.

14.

ConnecDVM to A7TP6 TUNE.

Setspectrurmanalyzeicontrolsasfollows:

INPUTATTEN ...t i e e i 0dB
FREQSPAN/DIV ..o e e 0
AT o e OFF

Connect frequenayountetto spectrunmanalyzeiRF Input.

JumperA16TP1 DIODE BIAS to ground.A16TP1 is locatedon the motherboard throughholein the
analyzeteft side gusset.

Adjust frontpanel TUNING control foDVM indicationof 0.000 Vdc (fully counterclockwise).

AdjustA7R8 (3 GHz) for frequencyounteindication 0f3.000 GHz + 1 MHz. (If thisadjustment cannot
beachievedfactoryselectresistorA7R3* canbeadded- if it is notinstalled- or decreasetb providethe
properrange.Selecta valueof 147K ohms forA7R3*, initially, and decreas¢hisvalueto no lessthan
56.2K ohms.)

Adjust frontpanel TUNING control foDVM indicationof — 10.000 Vdc.
SetA7R75 6 GHz F (fine)to approximately mietangdR75 is a20-turn potentiometer).
AdjustA7R47 6 GHz C (coarsefor a frequencgounteindicationof 6.000 GHz +2 MHz.

Retundront-panel TUNING control fo0.000 Vdc DVM indicationandreadjustA7R8 3 GHz if neces
sary forfrequencyounteindicationof 3.000 GHz +1 MHz.

Tune front-panel TUNING control for- 10.000 Vdc DVM indication.

Lightly tapthetopedgeof theA7 FrequencyControl boardwvith thehandleof asmallscrewdriveto seat
controls.

AdjustA7R75 6 GHz F (fine)for frequency counter indication 6000 GHz +1 MHz.
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ADJUSTMENTS

5-25. FIRST CONVERTER ADJUSTMENTS (Cont'd)

Alternate IF First LO Shift Check
15. Presdront-panelALT IF pushbutton INo activatealternatdF.
16. Verify YTO frequencyshiftaccordingo Table5-12.

TABLE 5-12.  FIRSTLO SHIFT CHECK

FREQUENCY BAND GHz ALTIF FREQUENCY COUNTER INDICATION

1 (.01-3) OFF Reference(6.000GHz)
1 (.01-3) ON Reference-15MHz +800 kHz
2 (6-9) ON Referencet 15 MHz 5800kHz
3(3-9) ON Reference-7.5 MHz 5400kHz
4 (9-15) ON Referencet7.5 MHz 400 kHz
5 (6-15) ON Reference-5 MHz +300 kHz

6 (12.1=-21) ON Referencers MHZ5300kHz

17. Removgumper fromA19TP1 DIODE BIAS toground.

FM Driver Sensitivity and Delay Compensation Adjustment

MODEL 8559A

18. Disconnecfrequencycounter fronspectrumanalyzeiR FInputandconnectomb generatdo RF Input.

19. Setcomb generator forlHz comb teeth.

20. Setspectrum analyzeontrolsas follows:

FREQSPAN/DIV . .ititiinitrennnssnasssssassnsssasnsssnasnssnasnsssnnnnsns 1 MHz
Y 1 30kHz
TIME/ DIV ittt iiiaaasaassseeesnananasasssssesnnnnssnnnnsssesnnnns AUTO
FREQUENCYBAND GHZ vt vvrrnnannnnnssrrsnnnnnsnnnsssssnnnnnns Band1 (.01 -3)
REFLEVEL ABIN . ...ttt ettt e e e -20
INPUT ATTEN &+t itinttntansnssnnnnsnssssanssssssnssssssssnsssssssnssnssnnns 0dB
AT I e e e OFF
SIGIDENT e e e e OFF
Amplitude Scale . ... .. e 10dB/DIV
TRIGGER . oottt e e e FREE RUN

21. Tune front-panel TUNING controfor approximatelyl.5 GHz indicationon front-panel FREQUENCY

GHz display.

22. Adjust A7R83 DC (Delay Compensation) until the comb teeth theleft half of the mainframeCRT

displayhavethesame approximagpacings thoseon theright half.



MODEL 8559A ADJUSTMENTS

5-25.

23.

24.
25.

26.

27.

28.

29.

30.

31.
32.
33.

34,
35.
36.
37.

ADJUSTMENTS

FIRST CONVERTER ADJUSTMENTS (Cont'd)

Adjust frontpanel TUNING FINE contralo placea comb tootton the firstvertical graticuldine of the
CRTdisplay.

AdjustA7R92 FM to placea comb toottonthe ninthvertical graticuldine of the CRTdisplay.

Switchto 10 kHz RESBW andadjustA7R83 DC for evenspacingof the combteethon the firsttwo
graticulelines.

Readjust TUNING FINE contrdb placea combtooth on thefirst vertical graticule lineAdjust A7R92
FM to placea comktooth oneach ofthegraticulelineswhile keepingthefirst comb toothaligned using
theTUNING FINE control.

Repeastep®5and26to achieveahebestspaninearity.

NOTE
Trim potentiometer A7R83 (DC)controlsthe amount of delay compensation;
A7R96* controls the time constant of the compensation. If the adjustment

of A7R83 does not result in even comb tooth spacing, R96* will have to be
re-selected foreven spacing.

Switchto 30 kHz RES BW. The comktooth spacingshould notchangelf thereis a shift of the comb
teeth repeat step@2through27for bestcompromise irspaninearity.

Tuneto approximatelyl00MHz andverify that a comb tootiplacedon thefirst vertical graticuldine,
usingtheTUNING FINE control,will alignthe ninth comboothwith theninth vertical graticule linet 1
minordivision.

Selectthe 10 kHz RESBW andverify thata combtooth onthe firstvertical graticuldine will align the
ninth comktoothwith theninthgraticuldine + 1 minordivision.

Selecthe30kHz RESBW andrepeastep29for afrequencyf approximately2.5 GHz.
Repeastep30for afrequencyof approximateh2.5 GHz.

If necessaryA7R83 (DC) and A7R92 (FM) may be compromiseadjusted forbestspanlinearity at the
threefrequenciesdicated.

Set comb generator fa00-MHz comb teeth.
Adjust frontpanel TUNING control fof.10GHz indicationon FREQUENCYdisplay.
SetFREQSPAN/DIV to 2 MHz.

Adjust TUNINGto place 10eMHz comb tootlhon center graticuléne.
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ADJUSTMENTS

5-25. FIRST CONVERTER ADJUSTMENTS (Cont'd)

38. SetFREQSPAN/DIV to1MHz. Note positiorof comb tooth.

39. Adjust A7R81 (MO) to placecomb toothmidway betweemosition notedn step38 andcenter graticule
line.

40. SetFREQSPAN/DIV to2MHz.
41. Adjust TUNING to placecomb toothn center graticuléne.
42. SetFREQSPAN/DIV to1MHz. Notedisplacemenbf comb tooth frontenter graticuléne.

43. Repeat step36through42 until displacement ofombtoothis lessthan0.2 major division whenFREQ
SPAN/DIV is switchedfrom 2 MHz to 1 MHz.
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ADJUSTMENTS

5-26. SECOND CONVERTER ADJUSTMENTS

REFERENCE:
A3, A4, A5, A6, andA8 Schematics
DESCRIPTION:

First, theSecond_O is adjustedor properfrequencyusinga frequency counteiext,thesignalidentifier (SIG
ID) andalternatdF (ALT IF) signalsareadjustedso that thelisplayed signahppears in theame locatioin
bothregularand alternaté- and thesignalidentifieris alwaysl MHz awayfrom thissignalin eitherregularor
alternatdF. Last, the firsiF bandpass filter is alignedfor a bandpass wide enoughto allow for the first LO
shiftand amplitudeharacteristicsuchthat therewill bea minimalshiftin displayed signaamplitudewhenthe
analyzetis switchedrom regularto alternatdF.

FUNCT ION
QENERATOR Mégng”EAF‘z’E
TR R
D] SPLAY [ BN ]
.
s o] s
) o © ®o000g
E o |UBRUT
E o oute
a 3 ADAPTER
200
A5A2P1 A543 ADAPTER
VARACTOR 2ND LO
Ex;zgnen
ABLE | o o assses
ASSEMBLY EEN-0.%ee | SPECTRUM

ﬂr©© ANALYZER
Sg S ae iy

CAL ‘ RFINPUT
ouTRUT
é ADAPTER

FIGURE512. SECONDCONVERTERADJUSTMENTSTEST SETUP

EQUIPMENT:
FreqUEeNCYCOUNLEL. . o oottt e et e et HP5342A
FUNCLION GENEIAtOr. . ... oo i HP3310A
TestCable, BNC (M)tOSMB(f) ..ot i e HP 8568660093
AdapterBNC (f) toAlligatorClips . ...c.vvev i e HP 81231292
AdapterSMB (M)tOSMB (M) . ... oottt e e e e HP 12560669
AdapterSMB(f)tOSMB(f) . ...c v e e e HP 1250-0672
Adapter,TypeN (m)toBNC (f) 2required). . ........ccovviiiiireniiinnn.. HP1250780
SpecialluningTool, Allen driver inserted
throughdrilled-out5/16inchnutdriver...................coiiiiiun. .. HP 0855560107
OSCIlIOSCOPE. « .« v vttt e HP 1740A
Extender CablAssembly . ... ..o H P 5060-0303

549



ADJUSTMENTS MODEL 8559A

ADJUSTMENTS

5-26. SECOND CONVERTERADJUSTMENTS(Cont'd)

PROCEDURE:

Second LO Preliminary Adjustment

1.

10.

11.

13.

550

Allow onehalf hour warmup time of equipmentwith analyzer connecteb mainframewith extender
cable.

Connecfrequencycounter inputo A5J3 2nd LOoutputusingthetest cablendtwo SMB adapters.

SelectBand1 (.01 —3) and AlternatelF on spectrum analyzdront-panelby depressing thegsshbut-
tons.

Usingthespecial Allendriver/nut drivertuning tool, adjusA5Z4 2nd LO FREQUENC Yfor afrequency
counter indicationf 2671.1MHz +0.5MHz.

Connect spectrum analyzZ8AL OUTPUTto RFINPUT andadjust frontpanel TUNING controlso
centetthe calibratosignalon theCRT display.

Setspectrum analyzeontrols agollows:

FREQSPAN/DIV .. e it et eas 1 MH:z
RES BW o e 300kHz
TIME/DIV . o e i e e 2mSEC
FREQUENCYBANDGHZ .......ciiiiiiiiiirniisanssansnansnansnns BAND 1 (.01-3)
SIG IDENT i e e e OFF
AT IF e e e OFF
853A ... TRACE A& B STOREBLANK (ANALOG DISPLAY)

Depresdront-panel SIG IDENTandALT IF pushbuttons.

Turn SIG IDENT off and on while monitoringthe display. The signal tracesvhich appearwhen SIG
IDENT isswitchedon are thesignalidentifiersignals.The otherare thalternatdF signals.

Adjust TUNING to placeoneof thesignal identifiersignalson agraticule line.Thiswill bethereference
graticuleline.

TurnALT IF off. AdjustA8R34 REGto centerthesignal identifier signadn thereference graticulee.

Turn ALT IF on. Verify that thesignalidentifier signabppear®n reference graticulne. If not, repeat
steplO.

Adjust A8R40 SIG ID to placethe alternatéF signall MHz (1 division) higherthanthesignal identifier
signal.

Turn ALT IF off. Adjust A8R39 OFFto centerthe signalon the same graticuléne asthealternatel F
signal(1 MHz higher thamreference graticulae).
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ADJUSTMENTS

5-26. SECONDCONVERTER ADJUSTMENTS (Cont'd)

14.
15.

16.

17.

18.

19.

20.

21.

23.

25.

27.

Turn ALT IF onandverify that the twaignalsdonot appearo move.
Change spectruanalyzef~REQSPAN/DIV to 500kHz.

Repeasteps throughl4 if necessaryo align bothsignalidentifier signalsand both alternaté- signals
andspaced MHz (2 divisions)aparton the CRTisplay.

Depress$ront-panelALT IF pushbuttonTurnSIG IDENT off.
NoteSecond Ldrequencyn frequency counter.

AdjustA5Z4 2ndLO FREQUENCYif necessarfor afrequencycounter indicatiof 2671.1IMHz +0.5
MHz.

If second.O frequencys readjustedechecksecond LGhift adjustmentsteps Shroughl6.

Setspectrunanalyzercontrolsasfollows:

FREQ SPAN/ DIV ...ttt et te i teaasaseasnnsassnsnnsnnsnsensnnnnns 2MHz
e L 3MHz
REF LEVEL B ...iiiiiiii ittt ieiiitasatasannnsasansnsnsasansasnsnsnnsnnnns -10
INPUT ATTEN .. ...ititiitettanansansassansaaraasaasnasnssnssnnsnnsennnns 10dB
Amplitude Scale . ....viiii i i i e e e a e e e 1dB/DIV
TIME/ DIV ittt ie ittt ittt sa st asaasasasasasasassnsnsasasasannnsnsnns AUTO
FREQUENCYBAND GHZ .. ...ttt e Band 1(.01-3)
I ON
S G IDENT it e OFF

Adjust frontpaneREF LEVEL dBm and RER_EVEL FINE controlsto place signal peak inpperhalf
of CRTdisplayfor convenientiewing.

Adjust frontpanel TUNING controto place signal peaB.75divisionsto theleft of center screean the
CRT.

Connectthe HIGH outputof the functiongeneratoto an oscilloscopeand adjust functiogenerator
output foraO/ to 20V ramp andrequencyto 500Hz.

Disconnecthe functiongeneratorfrom theoscilloscopeand connectit to A5SA2TP1 VARACTOR by
usingthe8120-1292 adapter.

Thefollowing adjustmentseferto aligningthe SecondConverterafter internatepairof theconverter If
theentire converter hdseerreplacedit will probablynotbenecessarto performall of the adjustments.

AdjustmentASZ1, A5Z2, ASZ3, andAS5L2 areusedto alignthebandpass filter and outputnatch ofthe

SecondConverterZl andL2 areusedto adjustamplitudeandZ2 andZ3 areusedto centertheresponse
about theenterfrequency.
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ADJUSTMENTS

5-26. SECOND CONVERTER ADJUSTMENTS (Cont'd)

28.

29.

30.

31.

32.

Therequirement$or theconverter responseeillustrated in Figuré-13aand are afllows: Bandpass
should beat least17 MHz, 1 dB down. Amplitude of responsa 3.75 divisionsto the left and 3.75
divisionsto theright of centescreershould be as ne#ttesameaspossible Theseare thepositionsof the
IF signalsfor regularandalternatdE Thisis illustratedn compositegphotoFigure5-13b. These positions
should behesame distandeom theroll-off pointateach enaf theresponseurve.

Distancdrom roll-off points carbechecked byentering signakith function generator disconnectiben
reconnecting function generatandswitchingALT IF onandoff. Thisisillustrated in Figuré-13c ands-
13d.

Adjust A5Z1, Z2, Z3 andL2 to satisfytherequirementsf theconverter response. If entire converter has
beenreplacedtry adjustingASZ1 andL2 first. Do not adjust A2andA3 unlesst is necessaryo meet
requirementsDo notsacrifice amplitudeéo achievedlatness.

When adjustment is complete, disconnect function genefiaor ASA2TP1, center signabn display,
andturn ALT IF onandoff while monitoringsignal.

Amplitude differencédetween regulaand alternaté- should bexomorethan0.4dB.
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ADJUSTMENTS

5-26. SECOND CONVERTER ADJUSTMENTS (Cont'd)

THESE POINTS SHOULD BE AT THESE POINTS SHOULD BE AT
SAME AMPLITUDE WITH BANDPASS SAME AMPLITUDE LEVEL +0.4 dB
>17 MHz WIDE 1 dB DOWN AS SHOWN A
) ~ L]
r v ALTERNATE REGULAR
-3.75 DIV +3.76DIV IF IF

— - 4

] I\

| | \
\
\
\

Pt
11

I e
| —

a TYPICAL BANDPASS RESPONSE b. COMPOSITE PHOTO SHOWING LOCATION
OF IF SIGNALS
>17 MHz BETWEEN THESE
LOCATION OF REGULAR TWO POINTS LOCATION OF ALTERNATE
IF SIGNAL IF SIGNAL
AF, AF,
. / - /1--....._‘ 1 I
[T~ Py | \ ]
N

|
| i / |

.

¢ ROLL-OFF AT HIGH-END OF RESPONSE d. ROLL-OFF AT LOW-END OF RESPONSE

AF, AND AF, MUST BE 21 MHz BUT <4 MHz

AF; MUST EQUAL AF, £0.2 MHz

FIGURE513. FIRST IF BANDPASS FILTER RESPONSE
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ADJUSTMENTS

5-27. THIRD CONVERTER ADJUSTMENTS

REFERENCE:
A10Schematic
DESCRIPTION:

First, the ThirdLO is adjusted for properequencyusinga frequency counter. Nexte second F bandpass
filter is alignedby injectinga frequency modulate@21.4MHz signalat thenecessarievel and monitoring the
21.4 MHz outputsignalwith anotherspectrumanalyzerThe filter is alignedfor a bandpass wide enoughto
accommodate anfyequencydrift occurring inthe RF sectionof the analyzerand theamplitudenecessaryo
providetheoverallgaincharacteristics requirdsy theanalyzer.

SPECTRUM ANALYZER FUNCTION
Mlc%RUONV¥é¥E QENERATOR
T —
—
1T 1 1 T ]

000D oooD

ggooos - ©; °ce
:

coood O ©Q c"OGHZ!Q

INPUY ouTRUT

ADAPTER ADAPTER H SWEEP RF
: OSCILLATOR  PLUG-IN
SPECTRUM i
ANALYZER ‘ -
a 1 : : = L]
HOY J R, oo oy
; Ogé | i ADAPTER ouTPUT
S-S D} -
Y o % I
© Qs ADAPTER ATTENUATORS
EXTENDER T
CABLE
ASSEMBLY ]

FIGURE5-14. THIRDCONVERTER ADJUSTMENTSTESTSETUP

EQUIPMENT

Frequency CoUNter . . .. oottt i e it it et e e e e HP 5342A
SWEEOSCIlALOr: « - - -« e vt e HP 8620C/86222A
SPECHTUM ANAlYZEr - -+« v v et e HP 8569B
FUNCHON GENEIALOF - -+« + c c vt e et e e et ettt e ettt ettt eeans HP 3310A
TestCable BNC(m)toSMB(f) (2required) « ..« oo vvviviiiniiiiiienen.. HP85680-60093

Adapter SMC(M)TOSMC(M) ++ e v ve e HP 12500827
Adapter,TypeN (m)toBNC(f) (Srequired). . . .. ..vvvvviiiiiiii e HP 12560780
200B A ENUALO N - -« « v v v vt ettt et ettt e e HP 8491B, Option020
TOAB AtENUALOT .+« vttt e HP 8491B, Option 010
TestCable BNC(M)tOSMC(F) -+ v ovvee i H P 11592-60001

ExtenderCableAssembly - . ..o HP 50660303
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ADJUSTMENTS

5-27. THIRD CONVERTER ADJUSTMENTS(Cont'd)

PROCEDURE:

1. Allow one-half hour warmup time of equipmentwith analyzerconnectedo mainframewith extender
cable.

Third LO Adjustment
2. Connectfrequencycounterto A10J1 300MHz outputusingtheBNC to SMB test cable.
3. AdjustAl0L12 LO ADIJ for frequencycounterindicationof 300.00MHz +0.1 MHz.

Second |IF Bandpass Filter Alignment
4. Disconnecblue cableA10W1 atsecondconvertemutputconnectorAsJ2.

5. Setsweep oscillatocontrolsfor anoutputof 321.4MHz at0 dBm (measured directlat outputof sweep
oscillator). Usahefrequencycounterandspectrunmanalyzerto setthe outputrequencyandamplitude.

6. Connectoutputthroughl0and20dB attenuators$o cabledisconnected istep4, usingtheBNC to SMB
test cablendSMB maleto SMB maleadapter.

7. Placeanalyzeron right sideand connecttest cableto Third Converter21.4 MHz outputconnector.|f
connectoris not present (some earipstrumentsverenot sosupplied),it is necessaryo soldera coaxial
cableto XA10P1 pin 18 andground(centerconductonf coaxialcableto XA10P1 andshieldto ground).

8. Connectestcableor solderedcableto 8569B spectrumanalyzerinput.

9. Set8569B spectrunmanalyzercontrolsasfollows:

TUNING « ot eee ittt eee et taaas s e eana s s e e nnnnassenennanssennnnnnsns 21.4MHz
RE S B .ttt e e e e e e e 300 kHz
FREQSPAN/DIV ...ttt iiiiaaiainaasassaaaanannns 1MHz/DIV
INPUT AT TEN ..o e et e e e i e e e 10dB
REFLEVEL dBI « +« v vt vt ees e ie et tasassnesea s tnssnnsnnennsnnsnnssns —10dBm
Amplitude Scale . ... ... . e 10dB LOG
B 1Y/ 272 ) /N 1 mSEC/DIV

10. SetHP8559A RESBW to 1kHz andTRIGGERto FREERUN.

11. Centerthe21.4MHz signalon the 8569B spectrumanalyzeradjustreferencdevel to place signal within
top division on CRT, then changscaleto 1 dB/DIV. Adjust REFLEVEL FINE to place signal peak in
upperhalf of display.

12. Setfunctiongenerator controléor a 200Hz triangle waveoutput ancconnecto sweep oscillatoR F Plug-
In rearpanelFM input. SetFM/NORM/PL switchto FM.
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ADJUSTMENTS

5-27. THIRD CONVERTER ADJUSTMENTS (Cont’d)

13.

14,

15.

556

Adjust function generator amplitudadfrequencyfor atleastlO MHz deviation(+ 5 MHz) and areasy-
to-view displayon the 8569B spectrumanalyzer.Referto Figure5-15. Increasinghe frequency ofthe
function generatawill increas¢hesweptfrequency range dhesweeposcillator.

Adjust secondF bandpass filter adjustmentsA10C9 throughA10C12 for theflattest bandpass response
possibleatthegreatest amplitudpossible centereatt 21.4MHz andatleasté MHz (6 divisions)wideat 1
dB downfrom the highestpoint on theresponse curveDo notsacrifice largeamountsof amplitudefor
flatness. Some early instrumemntay displayrippleon theresponse. This ripple should =gl dBpeak-to-
peak.Peakof adjusted response shotiéat — 10dBm +2dB.

NOTE
The output level of the third converter is actually 0 dBm. Due to the mis -
match error (=9.5 dB) encountered in this measurement, the level measured
willbe approximately —10dBm.

Referto Figureb-15for example of properly adjustéadndpass responsandrequirementor response.

— —10dBm £2 dB

21.4 MHz

FIGURE5-15.  SECONDIF BANDPASS FILTER RESPONSE
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ADJUSTMENTS

5-28. FREQUENCY RESPONSE ADJUSTMENTS

REFERENCE:
A3, A4, A5, A6, andAl12 Schematics
NOTE

Perform CAL OUTPUT and REF LEVEL CAL adjustments (5-29) before pro-
ceedingwith frequency response adjustments.

DESCRIPTION:

Frequency Response (flatheiss)djustedn six partscorrespondintp thesix harmonic bandsf theanalyzer.
In eachband, the analyzeris swepttunedwith a tracking signakourcecomprisinga sweeposcillator and

synchronizerThesweeposcillatoris tunedwith anexternabweepampgeneratetby scaling theanalyzesweep
output(AUX D) with a specialtuningvoltage circuit.This providessynchronization of theweepf thetwo

instrumentgsweeposcillatorand analyzer) thus providing phasdock of the two instruments. Eacbf the
bandss adjusted for optimum flatneasdall bands are adjustédr equalamplitudes.

SWEEP RF
OSCILLATOR PLUG-IN SYNCHRONIZER
LW +——+—+—————+] — FM ERROR
PROGRAMM I NG . . . . ° _FNPUT QUTPUT l J_J AINPUT

EXT INPUT

RF
ouTPUT

DISPLAY

CABLE

ASSEMBLY L crysTAL

[} DETECTOR

g1i4 MHz
L : £ OU
ADAPTER ﬁ-, ADAPTER AUX C

SWEEP OUT

SPECTRUM
ANALYZER AUX D
AsSELY SPLITTER w0 | ChotE
ASSEMBLY
@@
0800 O+ @
iupnr | POWER
METER
i 20 dB i
: ATTENUATOR !
S
ADAPTER
TUNING I
VOLTAGE e[ e 3= " J
CIRCULT, oI
(FIGURE Ué-l?) ADAPTER 5:9,\\{%%
\_ OV TO +10V o Z5V 10 46V

| S

FIGURE5-16.  FREQUENCY RESPONSEADJUSTMENTSTESTSETUP
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ADJUSTMENTS

5-28. FREQUENCY RESPONSEADJUSTMENTS (Cont'd)

RBRBMYZER SWEEP
_TO
+5V
J2 ™\
oK 3 O :.28\ SWEEP
“ 0710 +iOV
R3 119
187K +20V —o—:-—)+20v e 0 8620¢
‘9 i :M i PROGRAMMING
b CRI :43
ro—‘% GND
<7
-
(i3]
=10V
REFERENCE C
DESIGNATOR HPPART NUMBER D DESCRIPTION
CRI 1901-0040 1 DIODE-SWITCHING 30V 50MA 2NS DO-35
Ji 1250-0118 3 CONNECTORRF BNC FEMALE 50-OHM
12 1251-0086 6 CONNECTORMICRORIBBON 50-PIN MALE
R1 0757-0288 1 RESISTOR9.09K 1% .125W
R2 2100-3414 2 RESISTORVAR CONTROL 10K 20% LIN
R3 0698-3156 2 RESISTOR14.7K 1% .125W
R4 0757-0442 9 RESISTOR 10K 1% .125W
R5 0757-0442 9 RESISTOR 10K 1% .125W
R6 0698-0084 9 RESISTOR2.15K 1% .125W
R7 2100-3421 1 RESISTORVAR CONTROL 5K 20% LIN
R8 0757-0416 7 RESISTOR 5111%.125W
u1 1826-0092 3 OP AMP-GENERAL PURPOSE DUAIT0O-99

FIGURES-17.  TUNING VOLTAGE CIRCUIT
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ADJUSTMENTS

5-28. FREQUENCY RESPONSEADJUSTMENTS (Cont'd)

EQUIPMENT:
SweepOsCillator. . .. .. ... HP 8620C
RFPIUGIN (01 —2.4GHZ) . .. ...t e HP8622A/B
RFPIUGIN (2—22GHZ) ... e e e H P 86290BH08
SYNCNIONIZEL . . vttt et e e e e e HP8709AH10
POWEIMELEI. . . e e e e e HP435A/B
PowerSenso .01 —18GHZ) ... ...ttt e i HP8481A
Power Sensdi05 —26.5GHZ) ............ i e HP8485A
CrystalDetector(.01 —26.5GHZ) .. ... ...t e HP33330C
20dB AtteNUALOr . . .ot e HP 8491B, Option020
TuningVoltageCirCUit .......covietr i i et Referto Figure5-17
Cable, SMA(M)tOSMA (M) ... oottt e HP812061578
Cable BNC (M)IOSMC() « vt e e H P 1159260001
Adapter, Type Nm)toSMA (f) (2required).. . ......oiv et HP 12501250
Adapter,Type N(f) toSMA (f) required). ... ..o HP 12501745
Adapter,Type N toType N(f) ..o HP 12501472
ExtenderCableAssembly ... ... i H P 50630303
| 0 g o) 1 =) o 11667AC16

PROCEDURE:

1. Allow one-half hour warmup time of equipmenwith analyzer connectetb mainframewith extender
cable.

2. Connect equipmerdasshownin Figure5-16 with powermeter/power sensor connecteid 20 dBattenua-
tor andH P86222A/B (.01 — 2.4 GHz plug-in) installedin sweepscillatormainframe.

3. Set sweepscillatorcontrolsasfollows:

Mainframe:
SWEEPMODE . .. EXT
MARKERS . OFF
All rear panedwitChes. . .. ... ..o e OFF
Plugin
RE OFF/ON ..o e e e e e OFF
AL EXT
POWERLEVEL ... e e e Fully CCW
FM/NORM/PL (rearpanel). .. ..ot e i PL

4. Setsynchronizer controésfollows:
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5-28.

5.

MODEL 8559A

ADJUSTMENTS

FREQUENCY RESPONSE ADJUSTMENTS (Cont'd)

Setspectrumanalyzercontrolsasfollows:

REFLEVEL FINE . ..o o e e et et 0dBm
REFLEVELABIM .. ..ottt e -20
INPUTATTEN L. e e et 10dB
AmplitudeScale . ... ..o e 10dB/DIV
FREQSPAN/DIV . e e i i F (full)
RESOLUTIONBW . . o e e e 3MHz
FREQUENCYBANDGHzZ ... e .01-3
TIME/ DIV o e e 20 msec
TRIGGER . . e e FREE RUN
BLCLIP Lt e OFF
VIDEOFILTER ..ttt et e e e e et MIN
ALTIF ....... PO OFF
SIGI D ENT OFF
TUNING L e e e e 2.5GHz

.01 — 3 GHz Adjustment

6.

7.

10.

Placesweep oscillator pluin RFOFF/ON switchto ON.

Adjust sweep oscillatocontrolsfor aCW outputof 2 GHz at — 7dBm.

Disconnect powemeter/power sensorand connect 2@B attenuatordirectly to analyzerRF INPUT as

shownin Figure5-16.

Adjustsweep oscillatocontrolsfor full sweep.

Adjust Tuning VoltageCircuit GAIN controlfully clockwisethenadjustOFFSETcontrolto centerphase-

locked signabn CRT. Referto Figures-18a.

|
4 + 1
| |
|
| |
4 - I 1 oo e - ;_T
[ [ |
o ! { o 4
| i |
| . Y ' - N ‘
| L L
{ 1
|
i toe ! 1
| |

FIGURE 5-18. ILLUSTRATION OF PHASE-LOCKING PROCEDURE
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5-28.

11.

12.

13.
14.

15.
16.
17.

18.

19.
20.

21.

22.

23.
24,
25.

ADJUSTMENTS

FREQUENCY RESPONSE ADJUSTMENTS (Cont'd)

Adjust Tuning Voltage Circuit GAIN control toexpandthe phasdockeddisplayover 8 1/2 divisionson
CRT (.01 - 2.4 GHz). Referto Figure5-18b.It may be necessanyp readjust OFFSETSlightly toachieve
phasdock overentirerange.

Optimumphasdock isindicatedby asmooth traceverfull sweptfrequencyangeon CRT andninimum
needlanovemenbnsynchronizer phassrormeter.

PlaceCRTtracein topdivisionof displayusing analyzeREFLEVEL FINE control.

Changespectrum analyzekmplitudeScaleto 1 dB/DIV andadjustREFLEVEL FINE controlto place
tracein upperhalf of display.

RemoveCAUTION label(PCBoard) fromcoverof A12 Step Gairby removingwo pozi-drivescrews.
AdjustA12R72 V1 (bias)for maximumamplitudeof traceon CRT.

AdjustA12R47 1B (tilt) for bestoverallflatnesof traceon CRT.

NOTE

Remember, you are viewing only a portion (.01-2.4 GH2) of Band 1. The
remainder of Band 1 may have an effect on this adjustment.

Notehighestandlowestpointson CRTtracefor reference. Alsaotelevelof traceat2.1 GHz positionon
CRT (8th vertical graticuléne).

Highest Lowest 2.1GHz
PlacesweeposcillatorLINE switchOFF

Disconnectablesrom HP 86222A/B (.01 — 2.4 GHz plug-in) andremove plugin from sweeposcillator
mainframe.

InstallHP 86290B (2 — 18.6 GHz plug-in) or HP 86290B-H08 (2 - 22 GHz plug-in), if available, insweep
oscillator mainframe andeconnectablesas shown in Figurg-16 with 20 dB attenuatoiconnectedo
analyzeRFINPUT.

SetRF plug-in controlsthesameasfor theplug-in removedreferto step3) andselectBand4 (2— 18.60r
2-22GHz) onsweepscillatormainframe.

PlaceRFplug-in RFOFF/ON switchON. Change analyzéxmplitudeScaleto 10dB/DIV,
Adjustsweeppscillatorfor sweptoutputfrom 2to 3 GHz.

Adjust spectrum analyzeFUNING controls forFREQUENCY GHz indicationof 2.500 and change
FREQSPAN/DIV to 100 MHz. Make sureRES BW remainat3MHz.
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ADJUSTMENTS

5-28. FREQUENCY RESPONSE ADJUSTMENTS (Cont’d)

26.
27.
28.
29.

30.

31

AdjustTuningVoltageCircuit GAIN andOFFSET controlto phasdock swept signdrom 2to 3 GHz.
AdjustRFplug-in POWER LEVELcontrolto placetraceat approximately— 27dBm on CRT.
Changespectrum analyzéxmplitudeScaleto 1dB/DIV,

Adjust RF plug-in POWER LEVELcontrolto place2.1 GHz positionof CRT traceto samdevel asthat
notedn stepl8.

Noteflatnesof tracefrom 2 to 3 GHz. Total deviationof trace fromO1 to 3 GHz should noexceed 2.0
dB.

Centertrace about thsixth horizontalgraticuleline on the CRTusinganalyzerREF LEVEL FINE
control. Do notchangehis settingfor remaindeiof procedure. Thisvill be usedasamplitudereference
for remaining frequenclyands.

NOTE

Be careful during the adjustment of the remaining frequency bands. It is
possible to achieve a phase-locked display of a frequency range other than
the one selected on the spectrum analyzer. For example, it is possible to
achieve a phase-locked display for 6 — 9 GHz when 3- 9 GHz has been
selected. This can be avoided by paying close attention to synchronizer
polarity and RF plug -in band switch points. Figure5-19illustratesthe typical
appearance of each of the bands. Use it for reference.

6 to 9 GHz Adjustment

32.
33.

34.
35.

36.
37.

38.

562

ChangesynchronizePOLARITY to *+.

Changespectrum analyzefFREQ SPAN/DIV to F (full), Amplitude Scaleto 10 dB/D1V, and FRE
QUENCYBAND GHzto6-9. SetTUNING toaboved GHz.

Adjustsweemscillatorfor sweptoutput from6 to 9 GHz.

Adjust Tuning VoltageCircuit GAIN and OFFSETcontrolsto phaselock swept signalrom 6 to 9 GHz.
Referto Figures-19b.

ChangespectrumanalyzerAmplitudeScaleto 1 dB/DIV.

Adjust A12R58 2A (offset)and A12R48 2B (tilt) for bestoverallflatnessof tracefrom 6 to 9 GHz with
traceapproximately centerexbout thesixth horizontal graticuléine ontheCRT.

Totaldeviationof CRTtrace fromb to9 GHz shouldnotexceed?.0dB.
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ADJUSTMENTS

5-28. FREQUENCY RESPONSE ADJUSTMENTS(Cont'd)

ROLL-OFF BAND SWITCH POINT
AT ~25 GHz AT6& GHz

/ /

| —— ol —
i
a BAND 1(.01-3 GHz) b BAND 26 -9 GHaz)
BAND SWITCH POINT BAND SWITCH POINT
AT 62 GHz AT 124 GHz
A A / . A A [/\
W MW AN 71 A
i . \.'\_'VIM
|
c. BAND 3(3- 9 GH2) d. BAND49 - 15 GHz)
BAND SWITCH POINT BAND SWITCH POINT BAND SWITCHPOINT
AT& GHz AT 124 GHz AT 124 GHz
//
) ir.
\
™My
y
e BAND 5(6 - 15 GHz) f. BAND6(121 -21 GHa)

FIGURE5-19. TYPICAL PHASE-LOCKED RESPONSEOF EACH FREQUENCYBAND
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5-28.

ADJUSTMENTS

FREQUENCY RESPONSE ADJUSTMENTS(Cont'd)

3to 9 GHz Adjustment

39.

40.

41.
42.

43.
44,

45.

ChangeynchronizePOLARITY to -.
Change spectrum analyZemplitudeScaleto 10dB/DIV andFREQUENCYBAND GHz to 3-9.
Adjustsweepscillatorfor sweptoutputfrom 3to 9 GHz.

Adjust TuningVoltageCircuit GAIN and OFFSET controt® phasdock swept signdirom 3to 9 GHz.
Referto Figures-19c.

Changespectrum analyzer Amplitu®caleto 1 dB/DIV.

Adjust A12R83 V2 - (bias),A12R59 3A (offset),and A12R49 3B (tilt) for bestoverallflatnessof trace
from 3to 9 GHz with traceapproximatelyenteredhbout thesixth horizontabgraticuldline onthe CRT.

Totaldeviationof trace from 309 GHz shouldnotexceed3.0dB.

9to 15 GHz Adjustment

46.

47.

48.

49.

50.

51.

52.

Change synchroniz®OLARITY to *+.
Changespectrum analyzer Amplitucgeale tdl0dB/DIV and FREQUENCYBAND GHzto9- 15.
Adjustsweemscillatorfor sweptoutput from 30 15GHz.

Adjust TuningVoltageCircuit GAIN and OFFSET controt® phasdock swept signdrom 9to 15 GHz.
Referto Figure5-19d.

Change spectrum analyzer Amplitu#tsaleto 1 dB/DIV,

Adjust A12R87 V2t (bias),A12R60 4A (offset), andA12R51 4B (tilt) for bestoverallflatnessof trace
from 9to 15GHz with traceapproximatel\centeredabout thesixth horizontabraticuleline ontheCRT.

Totaldeviationof tracefrom9to 15 GHz shouldnotexceed3.6 dB.

6 to 16 GHz Adjustment

53.
54.
55.
56.

ChangeynchronizePOLARITY to —-.
Changespectrum analyzer Amplitu@ealeto 10dB/DIV andFREQUENCYBAND GHz to 6- 15.
Adjustsweeppscillatorfor sweptoutput from &o 15GHz.

AdjustTuning VoltageCircuit GAIN and OFFSET controt® phasedock swept signalrom 6to 15 GHz.
Referto Figure5-19e.
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ADJUSTMENTS

5-28. FREQUENCY RESPONSE ADJUSTMENTS (Cont’d)

57. Change spectrum analyzer Amplitusiealeto 1 dB/DIV.

58. Adjust A12R71 V3 — (bias),A12R61 5A (offset), A12R53 5B (tilt), and A12R54 5C (breakpoint)for best
overall flatness of trackom 6 to 15 GHz with trace approximately centeratbout thesixth horizontal
graticuldline on theCRT.

59. Totaldeviation of tracérom 6to 15GHz shouldnotexceedt.2dB.
12.1 to 21 GHz Adjustment
NOTE
If an HP 86290B-H08 (2-22 GHz plug-in) is not available, a standard HP

86290B (2 - 18.6 GHz plug -in) may be used to adjust the spectrum analyzer
flathness from12.1to 18.6 GHz using this procedure.

60. Change synchroniz®OLARITY to *.
61. Change spectrum analyzer Amplitusiealeto 10dB/DIV andFREQUENCYSPANGHzt012.1- 21.

62. Adjust sweeposcillatorfor sweptoutputfrom 12to 18.6 GHz or 12 to 21 GHz, dependingn which RF
plug-inis used.

63. Adjust Tuning Voltage Circuit GAIN and OFFSET controldo phase-lock swept signfdlom 12to 18.6
GHz or 12to 21 GHz. Referto Figure5-19f.

64. Change spectrum analyzer Amplitusiealeto 1 dB/DIV.

65. Adjust A12R70 V3t (bias), AI2R62 6A (offset), A12RSS 6B (tilt), and A12R56 6C (breakpoint)for best
overall flatnes®sf tracefrom 12.1to 18.6 GHz or 12.1to 21 GHz with trace approximately centerabdout
thesixth horizontal graticuline ontheCRT.

66. Total deviation of tracfom 12.1to 18 GHz shouldnot exceed4.6 dB and from18to 21 GHz shouldnot
exceed.0 dB.

67. If unableto achieveflatness specifications, ihay be necessaryo plot a characterization curve tie
sweepscillatoroutputfrom 12to 21 GHz. This canbedoneby measuringhe poweroutputof thesweep
oscillator (atthe 20dB attenuatorevery500 MHz from 12 to 21 GHz usinga powermeter.The values
obtained cathenbe plottedon theCRTandflatness adjustetb this correctedurve. Totableviation then
becomeshedifferencebetweerihelargest positivandlargest negativdeviationfrom theplotted curve.

This characterizatiomwill requirethe use ofan 18— 21 GHz thermistormount andK-Band waveguide
adaptein additionto equipmenpreviously usedRecommended equipmentigedunderEQUIPMENT
in this procedure alongith previouslyusedequipment.
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ADJUSTMENTS

5-29. CALOUTPUT AND REFLEVEL CAL ADJUSTMENTS

NOTE
These adjustments should be followed by frequency response adjustments,

since adiustment of A12R57 1A (offset) will shift the freayencv _ response of
Band 1(.01 -3 GH2).

REFERENCE:
Al0andA12 Schematics

DESCRIPTION:
The35MHz CAL OUTPUT signalis adjustedfor properamplitudeandfrequencyusinga power meteand

frequency counteAdjustmentrange ofthefront-panelREFLEVEL CAL controlis setusingthe CAL OUT-
PUTsignalasa reference.

DISPLAY

N cnmese
) I'jo 0o

MICROWAVE
POWER COUNTER

SPECTRUM
ANALYZER gop 8o3 107
—0
EXTENDER ©@ POWER
gance ouk3Eg O SENSOR
ASSEMBLY oy INPUT
QUTPUT
g ADAPTER
)
] 1
— --—J

FIGURE5-20. CAL OUTPUT AND REF LEVEL CAL ADJUSTMENTSTEST SETUP

EQUIPMENT:
Frequency COUNMLET . v v v vtin st ian i tan s tan s san s eansennsnnrennrnnnsnnns HP 5342A
Power Meter. . ... HP432A/435A/B
P OWEIS ENSOT . . oottt HP8481A
Adapter, TypeN (M)tOBNC(f) ... H P 12500780
Extender Cabldssembly ......... ... H P50600303
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ADJUSTMENTS

5-29. CAL OUTPUT AND REF LEVEL CAL ADJUSTMENTS (Cont'd)

PROCEDURE:

CAL OUTPUT Adjustment

1.

10.
11.
12.

13.

14.

Allow one-halfhour warmup time of equipmentvith spectrum analyzer connectta mainframewith
extender cable.

Connect powemeter/power sensoto front-panelCAL OUTPUT connectoasshown in Figur®-20.

Place spectrum analyzen its right side. Adjust A10R13 CAL AMPL for power meter indication of
—10.0dBm +£0.1dB. A10R13isaccessethrough motherboard.

Disconnecpowermeter/power sensoandconnect frequency countey CAL OUTPUT connector.

Adjust A10C46 CAL FREQ forfrequency counter indication 35.00 MHz +0.01 MHz. A10C46 is
accessethrough motherboard.

Repeat steps through5 until CAL OUTPUT signalis properly adjusted foboth amplitudeand fre-
guency.

ConneciCAL OUTPUTtoanalyzer INPUT.
If notalready removed, remo@GAUTION label(PCBoard)from A12 Step Gain.

Setspectrum analyzer controls faows:

Amplitude Scale ........ciiiiiiiiiii i it e i i e aa e aaaaaas 10dB/DIV
REF LEVEL ABIM 4 .ttiiiiittnesssnnnnnsnsssssnnnnnsnssssssnnnnnnsssssssnnnnnns 0
INPUT ATTEN ..ottt ittt e e e et ettt ettt e 10dB
FREQ SPAN/DIV ...ttt ittt sasannnnntnnaeeeersssssssnnnnnnnnns 1 MHz
RESOLUTIONBW. 1ottt it iii i ias s nas s snas s snan s snanasnanssnnnssnnns 1 MH:z
TIME/ DIV L e e e AUTO
TRIGGER .t e e e e e FREE RUN
FREQUENCY BAND GHZ ...iviiiiiiiininnnnnnnnnsssssssnnnnnnnnnnssnesssss .01-3

Center35MHz calibrationsignalon CRTusingTUNING controls.
Adjust front-paneREFLEVEL CAL fully counterclockwise.

Change Amplitud&caleto 1 dB/DIV andadjustREFLEVEL FINE if necessaryo place signapeakon
first horizontal graticuléne abovebottomreference linef CRT.

Adjust frontpanel REF LEVEL CAL to raise signalpeak threealivisions (3 dB) on CRT (to fourth
graticuleineabovebottomreferencéine on CRT).

Change Amplitud&caleto 10dB/DI1V, REFLEVEL dBm to — 10,andsetREFLEVEL FINE to 0 dBm.
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ADJUSTMENTS
5-29. CAL OUTPUT AND REF LEVEL CAL ADJUSTMENTS (Cont'd)

15. Signal pealshouldnowbeapproximatehattopgraticuleine (Referencéevel)onCRT.

16. Switch betweed0dB/DIV andLIN while adjustingA12R57 1A (offset)to place signapeakatsamdevel
in both10dB/DIV and LIN.

17. Levelat which signalpeaksarecoincident should bat topgraticuleline (Referencéevel). If not, adjust
front-panel VERTICALGAIN to place sighapeakat Referencé.evelline. Besure VERTICALPOSNIs
properly adjustedor baselineon bottomgraticuldine.

18. ReplaceCAUTION label(PCBoard)on A12 StepGain.

g |
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ADJUSTMENTS

5-30. FREQUENCY DISPLAY ADJUSTMENTS

REFERENCE:

Al andA8 Schematics

DESCRIPTION:

The Digital PanelMeter (DPM) OFFSET and GAIN controls are adjusted for prdfREQUENCYdisplay
indicationat corresponding tuning voltagpPMA) levels.

DIGITAL VOLTMETER

*"000 O ?

iNpuT |J

CABLE
ASSEMBLY

DISPLAY

ADAPTER

ATP
DPMA

EXTENDER
CABLE
ASSEMBLY

0.0, | SPECTRUM
©@ | ANALYZER

ooo@E Qe @

FIGURE5-21. FREQUENCY DISPLAY ADJUSTMENTS TEST SETUP

EQUIPMENT:
Digital Voltmeter . .. ... HP 3456A
Cable, BNC(m)toBananaPlugs .......coviiiiiiinrnrnreninrnrnsnsanennnns HP10111A
ExtendelCableAssembly . ............. o H P 50600303
Adapter BNC (f) toAlligator Clips ........ooviiiiii it HP 81231292
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ADJUSTMENTS

5-30. FREQUENCY DISPLAY ADJUSTMENTS (Cont'd)

PROCEDURE:

1.

10.

570

Allow onehalf hour warmup time of equipmentwith analyzer connectetd mainframewith extender
cable.

JumperA8TP5 DPMtoground.
Setfront-paneFREQUENCYBAND GHz to Band1 (.01 - 3).

ConnecDVM to A1A2TP1 DPMA. A1A2TP1 islocatedbelowthe boardandis accessibl¢hroughcut
outin left sidegusset.

AdjustA8R61 DPM ZERO forDVM indicationof 0.000 Vdc.

AdjustA1A2R29 OFFSET for fronripaneFREQUENCYGHz indication 0f0.000.
Removegumperfrom A8TPS to ground.

SelectBand6 (12.1- 21)onanalyzer.

Adjust frontpanel TUNING controlor DVM indicationof —4.000vdc.
AdjustA1A2R28 GAIN for front-panel FREQUENCY indicatioof 20.000.
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REPLACEABLEPARTS

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. Thereplaceablpartslist breakdownfor each
major assembylis located in SectionVIll, following
the circuit descriptionfor the assemblyThis section
containsinformation for orderingthe replacement
parts notlistedin Section VIII. Table 6-lincludesa
list of reference designatiomsd alist of abbrevia-
tions usedin the partslist. Table6-2 lists namesand
addressethat correspondo the manufacturer code
numberdn the partdist. Table6-3 lists the replace-
ablepartsin alpha-numerical orderby reference des-
ignation.

6-3. REPLACEABLE PARTS LIST

6-4. Table6-3,thelist of replaceablearts,is orga
nizedasfollows:

1. Major assemblieandtheir partnumbers.
2. Accessoriesuppliedandtheirpartnumbers.

3. Miscellaneous chasgmarts andheir partnum:
bers.

4. Mechanicalchassisparts andtheir part num-
bers.

6-5. The following information is listed for each
part:

1. TheHewlett-Packargbartnumber.

2. The part number check digit (CD).

08 AR AL R A AN A WP A s

ance of the partin thelist.

4. The description of the part.

5. ﬁxj rfe“r/cd ﬁlet F%)lcri[e? indicating a typical manufac-

6. Themanufacturer'partnumber.
6-6. ORDERING INFORMATION

6-7. To ordera partlisted inthe replaceablg@arts
table,quote theHewlett-Packargart number(with
check digit), indicate the quantity required, and
addresshe order to the nearestHewlett-Packard
office. Thecheck digitwill ensureaccurateand
timely processingf yourorder.

6-8. Toorder apartthatis notlisted inthereplace-
ablepartstable, includgéheinstrument modehum-
ber, instrumentserial numberthe descriptionand
function of the part, and the numberof parts
required. Addresthe orderto the nearesHewlett-
Packardbffice.
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REPLACEABLE PARTS

6-2

TABLE6-1. REFERENCEDESIGNATIONSAND ABBREVIATIONS (10F 3)

A Assembly
AT .o Attenuator, Isolator,
Limiter, Termination
B........ Fan, Motor
BT ... Battery
L Capacitor
CP o Coupler
CR ........... Diode, Diode Thyristor,
StepRecovenDiode, Varactor
DC .............. Directional Coupler
) DelayLine
DS ......... Annunciator, Lamp, Light
Emitting Diode (LED),
SignalingDevice(Visible)
E........ MiscellaneousElectricBlart
A
A Across Flats, AcrylicAir
(Dry Method), Ampere
ADJ ............. Adjust, Adjustment
ANSI ............. American National
Standards Institute
(formerly USASFASA)
ASSY ... Assembly
AWG ............ American Wire Gage
B
BCD........... Binary CodedDecimal
BD....ovv Board,Bundle
BE-CU ............. Beryllium Copper
BNC.............. Typeof Connector
BRG ................ Bearing, Boring
BRS..........oo Brass
BSC........ e Basic
BTN ... Button
C
C ..o Capacitance, Capacitor,
Center Tapped;ermet,
Cold, Compression
CCP...... CarbonComposition Plastic
CD............ Cadmium,Card, Cord
CER........ooiiii i Ceramic
CHAM ............. .. ... Chamfer
CHAR ............ .. ... Character,
Characteristic, Charcoal
CMOS ......... Complementary Metal
Oxide Semiconductor
CNDCT...... Conducting, Conductive,
Conductivity, Conductor
CONT.......... ContactContinuous,
Control,Controller
CONV......ocivii Converter

REFERENCE DESIGNATIONS

F oo Fuse
FL oo Filter
HY . Circulator
Jo Electrical Connector
(StationaryPortion),Jack
Ko Relay
Coil, Inductor
M Meter
MP ..... MiscellaneoudlechanicaPart
P oo Electrical Connector
(MovablePortion),Plug
Q .ottt SiliconControlled Rectifier
(SCR),Transistor,
TriodeThyristor
R Resistor
ABBREVIATIONS
CPRSN................ Compression
CUPPT................. CupPoint
CW oo Clockwise,
ContinuousWave
D
Do, Deep,Depletion, Depth,
Diameter, Direc€Current
DA ... Darlington
DAP-GL ....... Diallyl Phthalate Glass
DBL oo Double
DCDR ... Decoder
DEG........................ Degree
D-HOLE ............. D-Shaped Hole
DIA ... Diameter
DIP ............ Dual In-Line Package
DIP-SLDR................ Dip Solder
D-MODE ............ Depletion Mode
DO......... Package Type Designation
DP ........... Deep, Depth, Diametric
Pitch, Dip
DP3T ............. Double Pole Three
Throw
DPDT ........... Double Pole Double
Throw
DWL .....ooo i Dowel
E
ER......oo E-Ring
EXT ..ot Extended, Extension,
External, Extinguish
F
Foooooooo.. FahrenheitFarad Female,
Film (Resistor), Fixed,
Flange, Frequency
FC ........ CarbonFilm/Composition,

Edgeof Cutoff Frequency, Face

MODEL 8559A
RT . Thermistor
S Switch
T o Transformer
TB oo Terminal Board
TC .o Thermocouple
TP o TestPoint
U...... Integrated Circuit, Microcircuit
Voo ElectronTube
VR......... Breakdown Diode (Zener),
VoltageRegulator
W .o Cable, WireJumper
X o Socket
Y oo CrystalUnit (Piezoelectric,
Quartz)
Z o Tuned Cavity, Tune@ircuit
FDTHRU.............. FeedThrough
FEM.... oo Female
FIL-HD ................ Fillister Head
FL .o Flash, Flat, Fluid
FLAT-PT ... ... ....... FlatPoint
FR......oooo o oo Front
FREQ.........coovivin Frequency
FT........... CurrentGain Bandwidth
Product (Transition Frequency),
Feet, Foot
FXD oo Fixed
G
GEN ............. General, Generator
GND....oovevieiii Ground
GP........... GeneraPurpose, Group
H
o Henry, High
HDW .. .................. Hardware
HEX ......... Hexadecimal, Hexagon,
Hexagonal
o O Helical
HP........ HewlettPackard Company,
High Pass
I
IC ................ CollectorCurrent,
Integrated Circuit
ID.............. Identification, Inside
Diameter
IF o ForwardCurrent,
Intermediate Frequency
IN Inch
INCL ...t Including
INT ........ Integral, Intensity,Internal
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REPLACEABLEPARTS

TABLES-1. REFERENCEDESIGNATIONS AND ABBREVIATIONS(2OF 3)

J
JFET ........... JunctionField Effect
Transistor
JFET............ JunctionField Effect
Transistor
K
K..o....... Kelvin, Key, Kilo, Potassium
KNRLD ... ................ Knurled
KVDC ........ Kilovolts DirectCurrent
L
LED ............ Light Emitting Diode
LG.....ooooii Length, Long
LIN ... Linear, Linearity
LK o Link, Lock
LKG ............... Leakage, Locking
LUM ... Luminous
M
M.l Male, Maximum, Mega,
Mil, Milli, Mode
MA ..o Milliampere
MACH ................... Machined
MAX . . Maximum
MC .......... ... Molded Carbon
Composition
MET ............ ... Metal, Metallized
MHZ .. ... ... ... ... ... Megahertz
MINTR ........ . ... ... Miniature
MIT Miter
MLD ... ... ol Mold, Molded
MM ..o Magnetized Material.
Millimeter
MOM ................... Momentary
MTG ... Mounting
MTLC ......... ... .. ...... Metallic
MW Milliwatt
N
N Nano, None
N-CHAN ... ........... N-Channel
NH ... Nanohenry
NM ... ........ Nanometer, Nonmetallic
NO.......... Normally Open,Number
NOM ....... .. i Nominal
NPN ............ ... NegativePositive
Negative(Transistor)
NS........ Nanosecond, No$horting,
Nose
NUM ... Numeric
NYL ......... .. .. Nylon (Polyamide)
(o]
OA ... OverAll
OD ................ Outside Diameter
OPAMP ....... OperationalAmplifier
OPT ........ Optical, Option, Optional

P
PA .. .............. Picoampere, Power
Amplifier
PAN-HD .................. PanHead
PAR .. ............... Parallel,Parity
PB.......... Lead (Metal),Pushbutton
PC..ooovii PrintedCircuit
PCB............ PrintedCircuit Board
P-CHAN ... .............. P-Channel
PD ........... Pad,PowerDissipation
PF........... Picofarad, Power Factor
PKG........... Package
PLSTC....... ... it Plastic
PNL ... Panel
PNP ........ Positive Negativéositive
(Transistor)
POLYC ............... Polycarbonate
POLYE.................... Polyester
POT ...t Potentiometer
POZI ......... ....... Pozidriv Recess
PREC..................... Precision
PRP ................ Purple, Purpose
PSTN ... ... ........ Piston
PT ........... Part,Point,PulseTime
PW .. Pulse Width
Q
Q. i Figure of Merit
R
R ............ Range, RedResistance,
Resistor,Right,Ring
REF........c.iiiiiiiinn, Reference
RES........... .. Resistance, Resistor
RF ... ... ..., Radio Frequency
RGD ... Rigid
RND ........covi Round
RR ... . Rear
RVT ... ol Rivet, Riveted
S
SAWR ......... SurfaceAcousticWave
Resonator
SEG........... Segment
SGL v Single
SILo.oooo Silicon,Squareinch
SL oo Slide, Slow
SLT ... Slot, Slotted
SMA ........... SubminiatureA Type
(Threaded Connector)
SMB ... ........ SubminiatureB Type
(Slip-OnConnector
SMC ........... SubminiatureC Type
(Threaded Connector)
SPCG............ ... Spacing
SPDT....... SinglePoleDoubleThrow
SPST........ SinglePoleSingleThrow
SQ i Square
SST.. ... i Stainles$Steel
STL - oo Steel
SUBMIN........ ... .. Subminiature
SZ o Size

T
T Teeth,Temperature,
Thickness,Time, Timed,
Tooth, Typical
TA ... Ambient Temperature,
Tantalum
TC........... Temperature Coefficient
THD .............. Thread,Threaded
THK o Thick
TO ......... Package Typ®esignation
TPG ... Tapping
TR-HD .................. TrussHead
TRMR ... i Trimmer
TRN ... Turn, Turns
TRSN .. ... Torsion
u
UCD .................. Microcandela
UF......... .o oo Microfarad
UH .o Microhenry
UL ... Microliter, Underwriters'
Laboratories, Inc.
UNHDND ............ .. Unhardened
\'
Voo Variable, Violet,Volt,
Voltage
VAC ....... Vacuum, VoltsAlternating
Current
VAR ... ... Variable
VDC ............ Volts, Direct Current
w
W .. Watt, WattageWhite,
Wide. Width
W/SW .o With Switch
WW o Wire Wound
X
Xoooooooo. By (UsedWith Dimensions),
Reactance
T
YIG ............. Yttrium-lron-Garnet
z
ZNR ..o Zener
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REPLACEABLE PARTS MODEL 8559A
TABLE6-1. REFERENCEDESIGNATIONSAND ABBREVIATIONS(30F 3)
MULTIPLIERS
Abbreviation Prefix Multiple Abbreviation Prefix Multiple

T tera 10'? m milli 1073

G giga 10° U micro 1076

M mega 106 n nano 107°

k kilo 102 =] pico 10712

da deka 10 f femto 1071

d deci 107! a atto 10718

c centi 1072

TABLEG-2. MANUFACTURERSCODE LIST
Mfr. No. Manufacturer Name Address Zip Code

01121 ALLEN-BRADLEY CO MILWAUKEE, WI 53204
01295 TEXAS INSTR INC SEMICOND CMPNTDIV DALLAS, TX 75222
02111 SPECTROLELECTRONICSCORP CITY OFIND, CA 91745
02660 BUNKER RAMO CORP AMPHENOL CONN DIV BROADVILLE, IL 60153
02768 ILLINOIS TOOLWORKS INCFASTEX DIV DESPLAINES, IL 60016
03888 K D | PYROFILM CORP WHIPPANY, NJ 07981
04713 MOTOROLA SEMICONDUCTORPRODUCTS PHOENIX, AZ 85008
06383 PANDUIT CORP TINLEY PARK, IL 60477
06665 PRECISIONMONOLITHICS INC SANTA CLARA, CA 95050
07088 KELVIN ELECTRICCO VAN NWS,CA 91401
07263 FAIRCHILD SEMICONDUCTOR DIV MOUNTAIN VIEW, CA 94042
11236 CTSOFBERNEINC BERNE,IN 46711
17856 SILICONIX INC SANTA CLARA, CA 95054
19701 MEPCO/ELECTRA CORP MINERAL WELLS, TX 76067
20940 MICRO-OHM CORP EL MONTE, CA 91731
24046 TRANSITRONELECTRONICCORP WAKEFIELD, MA 01880
24546 CORNING GLASSWORKS(BRADFORD) BRADFORD,PA 16701
27014 NATIONAL SEMICONDUCTORCORP SANTA CLARA, CA 95051
28480 HEWLETT-PACKARD COCORPORATEHQ PALO ALTO, CA 94304
3L585 RCA CORPSOLID STATE DIV SOMERVILLE,NJ
30161 AAVID ENGINEERING INC LACONIA, NH 03246
30983 MEPCO/ELECTRA CORP SAN DIEGO, CA 92121
32997 BOURNSINC TRIMPOT PRODDIV RIVERSIDE,CA 92507
33095 SPECTRUMCONTROLINC FAIRVIEW, PA 16415
37942 MALLORY P R AND COINC INDIANAPOLIS, IN 46206
52063 EXAR INTEGRATEDSYSTEMSINC SUNNYVALE, CA 94086
52763 STETTNERELECTRONICSINC CHATTANOOGA, TN 13035
56289 SPRAGUE ELECTRICCO NORTH ADAMS, MA 01247
71041 BOSTONGEAR WKS DIV OF NA ROCKWELL QUINCY, MA 02171
72136 ELECTROMOTIVE CORP FLORENCE,SC 06226
72982 ERIETECHNOLOGICAL PRODUCTSNC ERIE, PA 16512
73138 BECKMAN INSTRUMENTSINC HELIPOT DIV FULLERTON, CA 92634
74970 JOHNSON E FCO WASECA, MN 56093
78707 TEK BEARING COINC NEW YORK, NY 10013




MODEL 8559A REPLACEABLEPARTS
TABLE6-3. REPLACEABLEPARTS
Reference HP Part C - Mfr. Part
. Qty Description Mfr. Code
Designator Number D Number
Al DIGITAL PANEL METER ASSEMBLY
AlAl 08559-60079 5 1 DPM DISPLAY ASSEMBLY 28480 08559-60079
AlA2 08559-60078 4 1 i DPM DRIVER ASSEMBLY 28480 08559-60078
A2 08559-60065 9 1 FRONT SWITCH ASSEMBLY 28480 0B559-60065
A2A1 08559-60069 3 1 FRONT SWITCHBOARD ASSEMBLY 28480 08559-60069
A3 5086-7362 B 1 INPUT ATTENUATOR ASSEMBLY 28480 5086-7362
A4 5086-7302 0 1 FIRST MIXER ASSEMBLY 28480 5086-7302
A5 08559-60082 0 1 SECOND CONVERTER ASSEMBLY 28480 08559-60082
A6 5086-7329 1 1 YIG OSCILLATOR ASSEMBLY 28480 5086-7329
AT 08559-60077 3 1 FREQUENCY CONTROL ASSEMBLY 28480 08559-60077
A8 08559-60075 1 1 MARKER ASSEMBLY 28480 08559-60075
A9 08559-60083 1 1 SWEEP GENERATOR/BANDWIDTH
CONTROL ASSEMBLY 28480 08559-60083
Al1l0 08559-60080 B 1 THIRD CONVERTER ASSEMBLY 28480 0B8559-60080
All 08559-60058 +] 1 BANDWIDTH FILTER NO. 1 ASSEMBLY 28480 08559-60058
Al2 08559-60026 2 1 STEP GAIN ASSEMBLY 28480 08559-60026
Al13 08559-60058 0 1 BANDWIDTH FILTER NO. 2 ASSEMBLY 28480 08559-60058
Al4 5061-5411 2 1 LOG AMPLIFIER ASSEMBLY 28480 5061-5411
A1l5 08559-60029 5 1 VERTICAL DRIVER/BLANKING
ASSEMBLY 28480 08559-60029
Al6 0B559-60076 2 1 MOTHERBOARD ASSEMBLY 28480 08559-60076
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REPLACEABLEPARTS MODEL8559A
TABLES-3. REPLACEABLEPARTS
Reference HP Part - Mfr. Part
: Qt Description Mfr. Code .
Designator Number v p Number
ACCESSORIES SUPPLIED
08558-60131 1 SIDESTOPKIT 28480 08558-60131
1250-0780 1 ADAPTER, TYPEN MALETO
BNC FEMALE 28480 1250-0780
5020-8565 1 CRT-OVERLAY, HP 180 SERIES
DISPLAYS 28480 5020-8565
5020-8566 1 CRT-OVERLAY. HP 181 SERIES
DISPLAYS 28480 5020-B566
5020-8567 1 CRT-OVERLAY. HP 182 SERIES
DISPLAYS 28480 5020-8567
00B53-90010 1 ECONOMY S.A. OPERATION BOOKLET 28480 00853-90010




MODEL 8559A REPLACEABLE PARTS
TABLE6-3. REPLACEABLE PARTS
Reference HP Part - Mfr. Part
. Qty Description Mfr. Code
Designator Number Number
MISCELLANEOUS CHASSIS PARTS
ELECTRICAL
C1 0180-2144 1 CAP (MOUNTED ON REAR PANEL) 2B480 0180-2144
cz 0180-2217 1 CAP (MOUNTEDON REAR PANEL) 28480 0180-2217
wil 08559-20045 1 CABLE ASSEMBLY, RFINPUT TO
ATTENUATOR 28480 08559-20045
w2 08559-20046 1 CABLE ASSEMBLY, ATTEN TO FIRST
MIXER 28480 08559-20046
W3 08559-20081 1 CABLE ASSEMBLY, YTO TO FIRST
MIXER 28480 08559-20081
wa 08559-60045 5 CABLE ASSEMBLY, CAL OUTPUT 28480 08559-60045
w5 08557-60045 1 CABLE ASSEMBLY, VERT OUT 2B480 08557-60045
MECHANICAL
7120-4559 2 LABEL. WARNING (ONE INSIDE REAR
PANEL AND ONE ON A1l6) 28480 7120-4559

67



REPLACEABLE PARTS MODEL 8559A
Reference HP Part C - Mfr. Part
Designator Number D By Description Mfr. Code Number

1 08559-00030 2 1 PANEL, FRONT 28480 08559-00030
2 08559-00038 0 1 GUSSET, LEFTSIDE 28480 08559-00038
3 08559-00037 ] 1 GUSSET, RIGHT SIDE 28480 08559-00037
4 08559-00003 9 1 PANEL, REAR 28480 08559-00003
5 5061-5426 9 1 RAIL. GUIDE TOP 28480 5061-5426
6 08559-20017 7 1 EXTRUSION, CIRCUIT ENCLOSURE,

TAPPED 28480 08559-20017
7 08559-20015 5 1 EXTRUSION. ENDPLATE ENCLOSURE; 28480 08559-20015
8 08559-20014 4 1 EXTRUSION, CIRCUIT ENCLOSURE,

TAPPED 28480 08559-20014
] 08559-20016 6 2 EXTRUSION, CIRCUIT ENCLOSURE 28480 08559-20016
10 08559-20001 9 1 WINDOW, FREQ. DISPLAY 28480 08559-20001
11 5021-3254 3 1 RAIL, GUIDEBOTTOM 28480 5021-3254
12 08557-60045 3 1 CABLE ASSY (W5) VERTICALOUTPUT 28480 08557-60045
13 2200-0165 6 2 SCREW. MACH 4-40.25 INLG 82 DEG 28480 2200-0165
14 2360-0194 9 4 SCREW, MACH 6-32.312 INLG

FL-HD-POZI 28480 2360-0194
15 2360-0192 7 4 SCREW, MACH 6-32.25 INLG

FL-HD-POZI 28480 2360-0192
16 2360-0201 9 2 SCREW. MACH 6-32 5 INLG

PAN-HD-POZI 28480 2360-0201
17 0624-0099 1 BO SCREW. TPG 4-40.375 INLG

PAN-HD-POZI 28480 0624-0099
18 2200-0103 2 14 SCREW, MACH 4-40.25 INLG

PAN-HD-POZI 28480 2200-0103
19 2200-017¢C 3 1 SCREW. MACH 4-40 .625INLG 82 DEG 28480 2200-0170
20 0380-0005 1 1 SPACER, RND.312 INLG .18-IN-1D 28480 0380-0005
21 2260-0003 7 1 NUT. HEX PLSTC LKG 4-40 THD .141

INTHK 28480 2260-0003
22 2200-0164 - 2 SCREW. MACH 4-40 .188 INLG UNCT

82 DEG 28480 2200-0164
23 2200-0769 (<] 3 SCREW, MACH 4-40 .438 INLG

PAN-HD-POZI 28480 22000769
24 08559-00006 2 1 COVER. THIRDCONVERTER 28480 08559-00006
25 08559-00007 3 1 COVER. BANDWIDTH FILTER NO. 1 28480 08559-00007
26 08559-00008 4 1 COVER, STEPGAIN 28480 08559-00008
27 08559-00009 5 1 COVER, BANDWIDTHFILTER NO. 2 28480 08559-00009
28 08559-00C27 7 1 COVER, LOG AMP 28480 08559-00027
29 3050-0105 6 4 WASHER. FL-MTLC NO. 4 .125INID 28480 3050-0105
30 2420-0001 5 2 NUT. HEX-W/LKWR 6-32 THD ,109

INTHK 28480 2420-0001
31 3050-0082 8 6 WASHER. FIBER 28480 3050-0082
32 2190-0104 0 1 WASHER. LK INTL 7/16 IN.439IN ID 28480 2150-0104
33 2950-0132 6 1 NUT. HEX DBL-CHAM 7/16 -28 THD

125 IN THK 28480 2950-0132
34 0370-0606 7 11 BEZEL, PB,330 IN SQ: JADE GRAY 28480 0370-0606
36 5040-8819 6 1 PUSHBUTTON, SQUARE: WILLOW

GREEN 28480 5040-8819
37 08565-40011 1 1 POINTER, INPUT ATTENUATOR 28480 0B8565-40011
38 1460-0532 (4] 1 SPRING. CONICAL 28480 1460-0532
39 08558-60167 1 1 KNOB ASSY, REFERENCE LEVEL 28480 08558-60167
40 08565-00043 5 1 INDEX DISK, REFERENCE LEVEL 28480 08565-00043
41 0510-0089 8 1 RETAINER, RING EXT .188 INDIA,

BECU 28480 0510-0089
42 08565-60047 S 1 KNOB ASSY, REF LEVEL FINE 28480 08565-60047
43 08559-20052 Q 1 KNOB ASSV, RESOLUTION BW 28480 08559-20052
44 08559-20053 1 1 KNOB ASSY. FREQ SPAN/DIV 28480 08559-20053
45 0370-3060 3 1 KNOB, LOCK 28480 0370-3060
46 08559-60002 4 1 RFINPUT ASSY 28480 08559-60002
a7 0B559-20045 1 1 CABLE. RFINPUT 28480 08559-20045

FIGURE6G-1. MECHANICALCHASSIS PARTS (10F 2)



MODEL 8559A

Reference HP Part c . Mfr. Part
Designator Number D Qty Description Mtr, Code Number
a8 0370-3021 6 1 KNOB ASSY, MANUAL SWEEP 28480 0370-3021
49 08559-20051 9 1 KNOB ASSY, SWEEP TIME/DIV 28480 08559-20051
50 08559-20050 8 1 KNOB ASSY, SWEEP TRIGGER 28480 08559-20050
51 0370-3006 7 1 KNOB ASSY, FINE TUNE 28480 0370-3006
52 0370-3004 5 1 KNOB ASSY, COARSE TUNE 28480 0370-3004
53 08565-60170 5 2 KNOB, BASELINE CLIP/VIDEO FILTER 28480 08565-60170
54 2190-0390 6 1 WASHER, FL NM 1/4 IN .26 IN ID
562 IN OD 28480 2190-0390
55 2950-0001 8 1 NUT, HEX DBL CHAM 3/8-32 THD
094 IN THK 28480 2950-0001
56 2190-0016 3 1 WASHER, LK INTL T 3/8 IN .377 IN ID 28480 2190-0016
57 08558-00006 1 ) INSULATOR, REAR (HELD WITH
DOUBLESIDED ADHESIVE FOAM TO 7) 28480 08558-00006
58 86701-40001 9 2 EXTRACTOR, PC BOARD 28480 8670140001
59 08559-20044 (1] 1 PLATE, CAUTION 28480 08559-20044
60 0510-0005 8 1 RTNR-R .250 IN 1D 28480 0510-0005
61 3050-0017 9 4 WSHR-FL .260 IN 1D 28480 3050-0017
62 3050-0161 4 2 WSHR-SP .265 IN 1D 28480 3050-0161
63 0590-1251 6 1 NUT-SPCLY 15/32-32 THD .1 IN THK
.562 WD 28480 0590-1251
64 6960-0016 0 1 PLUG-HOLE .125 IN ID 28480 6960-0016
65 0380-0034 6 1 SPACER, RND,312 IN LG .118 IN ID 28480 0380-0034
66 2200-0101 0 2 SCREW, MACH 4-40 .18 IN LG
PAN-HD-POZI 28480 22000101
67 2200-0061 1 | 20 SCREW, MACH 4-40 .25 IN LG SLOT HD 28480 2200-0061
68 2510-0278 9 2 SCREW, MACH 8-32 .125 IN LG NYLON 28480 2510-0278
69 2360-0113 2 1 SCREW, MACH 6-32 .312 IN LG
PAN-HD-POZI 28480 2360-0113
70 3050-0929 2 1 WASHER, FL NM 1/4 IN .26 IN 1D
.562 IN OD 28480 3050-0929
71 0360-0269 7 1 TERMINAL-SLDR LUG LK-MTG
FOR-#8-sCR 28480 0360-0269
72 2200-0141 8 2 SCREW, MACH 440 .312 IN LG
PAN-HD-POZI 28480 2200-0141
73 2260-0009 3 2 NUT-HEX-W/LKWR 440 THD
094 IN THK 28480 2260-0009
74 0360-1669 3 1 TERMINAL STRIP 3-TERM PHEN
) 1.13-IN-L 28480 0360-1669
75 1400-0031 8 1 CLAMP-CABLE .375-DIA .5-WD NYL 28480 1400-0031
76 2200-0145 2 1 SCREW-MACH 4-40 ,438-IN-LG
PAN-HD-POZI 28480 2200-0145
77 2260-0001 5 1 NUT-HEX-DBL-CHAM 440 THD
094-IN-THK 28480 2260-0001
78 3050-0066 8 1 WASHER-FL MTLC NO. 6 .147-IN-1D 28480 3050-0066
79 2190-0018 5 1 WAHSER-LK HLCL NO. 6 .141-IN-ID 28480 2190-0018

INSERT A

17(40 PLACES)

A18(BOTTOM)
NOTE: @ INDICATES LOCATION OF FIBER WASHERS 2
< \
< / /
BB 56 \ ~

T ey .

(SEE INSERT A)

"_\\. 31(6 PLACES)

y i
\\ 17(40 PLACES) ) /\ ‘\Y
S

REPLACEABLE PARTS

FIGURES-1. MECHANICAL CHASSIS PARTS (2 0F 2)
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MODEL 8559A

MANUAL BACKDATING CHANGES

SECTION VI
MANUAL BACKDATING CHANGES

7-1.  INTRODUCTION

7-2. Thissectiorcontains informatiorfior adapting
this manuato earlier8559A SpectrumAnalyzers.If
the serialnumberprefix of your spectrum analyzer
appear®n thetitle pageof this manualthecontents
of the manuahredirectly applicablé¢o your instru
ment. If, however,your spectrumanalyzerhas a
lower serialnumber prefithanwhatis shownon the
title page you mustidaptthis manuato yourinstru
mentby changingt asindicatedn thissection.

7-3. If your instrument has higher seriahumber
prefix that what is showron the title pageof this
manual, itwill be documentedn a yellow MAN -
UAL UPDATING CHANGES supplement.For
additionalimportantinformation about serialnum-
ber coverage, reféao INSTRUMENTSCOVERED
BY MANUAL in Sectionl.

7-4. HOW TO USE THIS BACKDATING

INFORMATION

7-5. Changeand correctioninformationin this
supplements itemized on separatepagescorres
pondingto the original manualpages.The pagesn
thissupplemenareorganized in numericalrder by
manualpage numbeiThesepagesareintendedo be
insertedinto the manuato either supplemenor
replacgheoriginal manuapages.

7-6. Toadapthis manualo yourinstrument:

e Insert thechange pages ithis sectioninto this
manual adjacenb theoriginalmanuapages.

e Insert any complete replacemgragespro-
vided into this manualn the proper location.
Theoriginal manualpagesnay bediscardedr
the original manualmay beleft intactto docu-
ment allinstrument configurations.

7172



Page 1-3
Table 1-1. HP 8559A Specifications (1 of #)

2236A & Below Change'" ResidualFM" specificationto read as follows:
lessthan 1 kHz p-p for a time interval lessthan or equalto
.01l sec, 100/120 line voltages; lessthan 2 kHz p-p, 220/240
line voltages.
Delete the following under "Maximum Input (without damage)
Levels":
Peak Pulse Power
+50 dBm (100W, 10 microsecondpulse width, 0.01% duty cycle)
with input attenuation>=30 dB.
Change"Gain Compressiofi specificationto read as follows:
Gain compressionis lessthan 0.5 dB for a 0 dBm input level
with 0 dB input attenuation.
Under "Display Fidelity", changethe Linear specificationto read
as follows:
<+-0.1 division over full 8 division deflection.
Change"Humidity Range (Operating) to read as follows:
<95% R.H. 0O-degreesC to +40-degrees C.
Change"EMI" to read as follows:
Conductedand radiated interferenceis within the requirements
of methodsCE03 and REO2 of MIL STD 461A, VDE 0871 and CISPR
Publications1, 2, and 4.

2320A & Below Change" ResidualFM" specificationto read as follows:
lessthan 1 kHz p-p in 0.1 second.



Pages4-10 and 4-11:
Paragraph 4-13. Residual FM

2320A & Below ChangeSPECIFICATIONto read as follows:

Less than 1 kHz peak-to-peakfor a time interval 0.1 second;
100/120 line voltages; lessthan 2 kHz peak-to-peakin a 180-
seriesdisplay mainframewith 220/240 line voltage.

Replacethe notein step6 with the following:

NOTE

A 1 kHz shift in Frequency produces a 0.7 division shift in
amplitude.

In step6, changethe last sentenceto read:
Peak-to-peakvariation of trace should not exceed0.7 division
vertical for eachhorizontal division.



Page 4-63
Table 4-18 Performance Test Record (2 of 4)

23204 & Below Under Para. No. 4-13. Residual FM, change the maximum Peak-to-
Peak Variation of Trace in test 6 to Q7 div (1 kHz/0.1 sec).



Pages5-11 through 5-13:
Paragraph 5-17. Power Supply Checks and Adjustments

2236A & Below Replace Paragrapb-17 with new Paragraph5-17 (SERIAL PREFIX
2236A) included in this Manual Backdatingsupplement.



ADJUSTMENTS

5-17. POWER SUPPLY CHECKS AND ADJUSTMENTS (SERIAL PREFIX 2236A)
REFERENCE:

A7, A8, A9 Schematics

DESCRIPTION:

The *14.5V and - 10V supplieson FrequencyZontrol AssemblyA7 areadjusted. The- 12.0V supplyon A7
is checkedor proper doutputwith lessthan £ 50mV variationwhentuning theH P 8559A from 0 to 3 GHz.
The *10.0V supplyon SweepGenerator/Bandwidth ControlAssemblyA9 is adjusted and theO (Varactor
Offset)voltageon Marker AssemblyA8 is adjustedThe *10.0V supplyand VO voltage musbe adjusted
duringthe firstfive minutesafterthespectrunmanalyzer igurnedon (cold instrument) However the +14.5V
and - 10.0V suppliesnmustbeadjustedirst.

DISPLAY DIGITAL VOLTMETER

SPECTRUM
ANALYER

EXTENDER I

CABLE - -© STEE
ASSEMBLY P

. HOO O

uogQ Dese &

FIGURES-1.  POWER SUPPLY CHECKS AND ADJUSTMENTSTEST SETUP
EQUIPMENT:
[ To 1 = IR 01141 (= HP 3490A
PROCEDURE:

1. Connect equipmemtsshownin Figure5-1. Install FrequencyControlAssemblyA7 on extendetboard
andconnect digital voltmetéo A7TP3 *14.5V.

2. AdjustA7RS2 *14.5V adjustmentor avoltmeterindication of +14.500 +0.002 volts.

3. Connect digital voltmetdio A7TP2 and adjusA7RS5 — 10V adjustmentor a voltmeterindicationof
—10.000 +0.005volts.

4. Checkfor —12.0+0.1V atcollector (basa)f A7Ql.

5. Select-REQUENCYBAND GHz .01 — 3 and tune frond to 3 while monitoringthe — 12V at collectorof
A7Q1. The — 12V supplyshouldnotvary morghan+50mV.



ADJUSTMENTS

517. POWER SUPPLY CHECKS AND ADJUSTMENTS(SERIAL PREFIX 2236A) (Cont’d)
6. Removeextender boardndreinstallFrequencyontrolAssembly A7.
NOTE

The two following voltage adjustments, T10V and VO (Varactor Offset),
must be adjusted while analyzer is still cold (during first five minutes after
turn-on). If instrument has been operating longer than five minutes, turn off
mainframe and remove assemblies A8 and A9. Let assemblies A8 and A9
cool onbench for 15 minutes. Replace the two assemblies and proceed with
adjustment of ASR2 and A8R62 during the first five minutes after turn-on.

7. Connect digital voltmetao A9TP6 +10V andadjustA9R2 + 10V adjustmenfor a voltmeter indication

of +10.000+0.100V.

8. Connect digital voltmetep A8TP2 VO. SetH P8559A controls agollows:

FREQUENCY BANDGHZ ... ...0iitittttniniie i aiiieee s .01-3
ALT IF o e ON (depressed)
SIG IDENT it e e e ON (depressed)
SWEEP TIME/DIV . ... e e i

9. Thevoltageat A8TP2 will changdbetweertwo values)each timea sweejis triggered Trigger thesweep a
few timesandselecthesweephatyieldstheleast negativ&/O voltage.Adjust A8R62 VO adjustmentfor

avoltmeter indicatiomf — 2.00 +0.10V.



Pages5-17 through 5-23:
Paragraph 5-19, Log Amplifier and Linear Adjustments

2208A & Below ReplaceParagraph5-19 with new Paragraph5-19 (SERIAL PREFIX
22084) included in this Manual Backdatingsupplement.



ADJUSTMENTS

519. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENT (SERIAL PREFIX2208A)

REFERENCE:

Al4 andAl15 Schematics

DESCRIPTION:

10dB/DIV andLIN areadjustedor correct stepandfull-screerisplaytranslations.

DISPLAY DIGITAL VOLTMETER SIGNAL GENERATOR

T

: 3 o

Ll POSCQE)

oureuT
STEP
ATTENUATOR
ADAPTER @ ADAPTER
— | W—
EKTENDE;r"/"J
| s S0 0w
o .@;o 0-
FIGURES3. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENTTESTSETUP
EQUIPMENT:
SignajGeneratop ........................................................ HP 8640B
Digita| Volthmeter sesssesesassanssasansnssssnasnsssssnasassnsnasnasnnnnnns HP 3490A
StepAttenuatof10dB/step) ......ceenerniennnn. Y i HP 355D, OptionH82
Adapter,TypeN Maleonone endBNC femaleon otherend ................. HP 12560780
Adapter,BNC Maleononeend,SMA Maleonotherend - ...cccvvvvvvvnnnnn. HP 12500831
PROCEDURE:
1. Setspectrum analyzepntrolsasfollows:

FREQUENCYBAND GHZ +:xtusrusrussassasnasansansassassassnsansansansnns 01-3
FREQSPAN/DIV = s rutututansasararassnanansnsarasasasansnsasasassssnnnnns 1 MHz
RESOLUTIONBW « st ttsunnnannssssrssnssnnnnssssssnssssnnssssssnnssnnnns 300kHz
INPUT ATTEN ..ottt ittt ettt e st en s annens 10dB
REFLEVELABIM ......oiiiii ittt ettt et et e aiaras -50
AmplitudeS(_;ale .............................................................. LIN
SWEEPTIME/DIV s s cettrtnunanesassanssnsnnssrssnssnnsssssnsssnnsssssnnns AUTO

SWEEP‘I—RIGGER lllllllllllllllllllllllllllllllllllllllllllllllllllll FREERUN



5-19.
2:

10.

11.

ADJUSTMENTS

LOG AMPLIFIER LOG AND LINEAR ADJUSTMENT (SERIAL PREFIX 2208A) (Cont’d)

Connect equipmeit shownin Figure5-3. Set signafienerator frequendyp 321.4MHz and outputevel
to — 40dBm. RemoveA10W1 from A5J22nd CONV OUT.Connecsignalgeneratooutputthroughstep
attenuator anddapterso A10W1.

Setthe TEST-NORMswitch A12S1 to the TEST position. Tune signalgeneratofrequencyfor maximum
signalamplitudeon oscilloscopelisplaywith stepattenuatosetat 0 dB.

Setoutputlevel of signalgeneratofor adigital voltmeter readingf 700mV, with stepattenuatosetatQ
dBandREFLEVEL dBm setto — 50.

SetHP 8559A REFLEVEL dBm to - 80 andsetstepattenuatoto 30 dB. Observe digital voltmeter
reading.

AdjustA14R3 GAIN LIN for adigital voltmeter readingf 700mV.

Repeastepst, 5, and6 untiltheDVM readingn stepbis 700 £ 2mV.

SetHP 8559A REFLEVEL dBm to — 50andsetstepattenuatoto 0 dB. Change REEEVEL dBm and
stepattenuatosettingsis shownin Table5-6. If Deviationfrom Reference isot within thegivenlimits,
readjusA14R3.

TABLE 56. LINEAR GAIN ADJUSTMENT LIMITS

Reference Level Step Attenuator Deviation From
(dBm) Setting (dB) Reference
-0 0 Reference (00 mV)
-60 10 10 mvV
-70 0] 20 mV
-8 D 20 mV
-0 40 30 mV

Set HP 8559A REFLEVEL dBm to 0 anddisconnect signglenerator fronstepattenuatorliecord offset
readingd DVM). Theoffsetshouldbe lesshan + 30mV.

Offset_______mV

Reconnect signaleneratoras shownin Figure 5-3. Set Amplitude Scaleto 10 dB/DIV and setstep
attenuatoto40dB.

Set outputlevel of signal generatdor adigital voltmeter readingf 400mV plusoffsetrecordedn step
9 (algebraicsum).(Example: if offsetif — 23mV, setoutputlevel of signalgenerator for aDVM readingof
377mV.)



ADJUSTMENTS

519. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENT (SERIAL PREFIX 2208A)(Cont’d)

12.

Setstep attenuatdio 0 dB. Digital voltmeter should indica®0mV, plusoffset(algebraic sumx 1 mV.
If DVM readings notwithin limits, adjustA14R2 LOG LIN adjustment foradigital voltmeter readingf
800mV, plus offset minus50 percenof overshoot(Example:if DVM indicatesr67mV andshouldbe
indicating777mV (- 10mV overshoot)adjustA14R2 for a DVM reading of777mV minus —5mV, or
782mV.)

13. Repeat steds),11,and12 until thedigital voltmeterindicate800mV plusoffset + 1 mV with nofurther
adjustmenof A14R2 in stepl?2.
14. Setthe step attenuatdp the positions showiin Table5-7 and recordDVM readingfor eachsetting.
CorrecttheDVM readingdy algebraicallyaddingthe offse{recordedn ste®).
TABLE §7. LOG FIDELITY CHECK
Step Ateenuator DVM Reading DVM Reading Corrected for Offset
Setting (dB) (mV) Min. {mV) Actua' (mV) Max. (mV)
0 - 799 o~ T 801
10 SRS 697 — 703
20 i 596 — 604
30 Y 496 - 504
40 S— 395 e 405
50 —_— 294 SR 306
60 Smiae— oo 193 S— 207
70 S 92 A 108
15. ReadjusAl14R2if necessaryo meetthelimitsin Table5-7.
16. Setstep attenuataio 0 dB andsetoutputlevel of signalgenerator foa digital voltmeter reading d800

17.

18.

mV plusoffset (recordeih ste®) + 1mV,

SetAmplitudeScaleto LIN. Thedigital voltmetershould indicatéhereadingsetin stepl6 +25 mV. If it
does, gaostepl9. If it doesnot, or if log fidelity is notwithin limits, goto stepl8andselectA14R16*.

SelectA14R16* to obtainan outputin stepl7 within +25 mV of thereading sein stepl6. Decreasing
A14R16* 10percenwiill increase¢he DVM readingapproximate80mYV in stepl?.

NOTE

Log fidelity must be considered when selecting A14R16*. That is, if the
DVM READING CORRECTED FOR OFFSET in Table 5-7 is greater than 100
mV for a STEP ATTENUATOR SETTING of 70 dB, A14R16* should be
selected for a DVM reading greater than the reading set in step 16. If the
READING CORRECTED FOR OFFSET is less than 100 mV, A14R16* should
be selected for DVMreading less than the reading set in step 16.



ADJUSTMENTS

5-19. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENT (SERIAL PREFIX 2208A) (Contd)

19.

20.

21.

23.

25.

26.

Setoutputlevel of signal generatdior adigital voltmeter readingf 800 mV plus offset(algebraicsum)
+1mV.

SetAmplitudeScaleo 10dB/DIV and adjusA14R2 LOG LIN adjustmentor adigitalvoltmeter reading
of 800mYV plusoffset.

Repeastepl4to recheckhelog fidelity.
SettheREFLEVEL dBm controlto — 50. SetAmplitudeScaleo 1 dB/DIV,

Setthestepattenuatoto 0 dB andsetoutputlevel of signalgeneratofor adigital voltmeter readingf 700
mV (do notincludeoffset).

Setthe REFLEVEL dBm controlto — 90 andthe stepattenuatoto 40dB. Adjust A14R1 LOG GAIN
adjustmentor adigital voltmeter readingf 700 mV.

ChangeREFERENCEEVEL andstepattenuatosettingsasshown inTable5-8. Deviationfrom Refer-
enceshouldnotexceedhegivenlimits.

TABLES-8. LOG GAIN ADJUSTMENT LIMITS

Reference Level Step Attenuator Deviation From
(dBm) Setting (dB) Reference
-50 0 Referencg¢700 mV)
-60 10 30 mV
—70 20 +30 mV
-80 30 +30 mV
-90 40 30 mV

ReturntheTEST-NORMSswitchonassembly\12to the NORM position.



Pages 5-26 through 5-32:
Paragraph 5-21. Bandwidth Filter Adjustments

1909A & Below Replace Paragraph 5-21 with new Paragraph 5-21 (SERIAL PREFIX
1909A) included in this Manual Backdating supplement.



ADJUSTMENTS

5-21. BANDWIDTH FILTER ADJUSTMENTS (SERIAL PREFIX 1809A)
REFERENCE:

A9, All, andA13Schematics

DESCRIPTION:

ThecrystalandLC bandwidth filtercircuitsareadjustedor symmetry centerandpeak.Three-dB bandwidths
areadjustedn SweepGenerator/Bandwidth ControlAssemblyA9 (paragrapl®-22).

SPECTRUM
DISPLAY ANALYZER

.
Qo
=]
"o
'

o 000

INPUT
ADAPTER

6" BNC
EXTENDER CABLE
CABLE
ASSEMBLY

-

FIGURES6. CRYSTALAND LC BANDWIDTH FILTER ADJUSTMENTSTEST SETUP

EQUIPMENT:
Adapter, TypdN MaletoBNCFemale: « « v« v v i iiiii i i i i nnaaes HP 1250-0780
BNC CablEB-INCH vt s ssssasassssnrarassssssasassssasassssssasasssnnsas HP 10502A
CrystalShort(3 required) .............................................. Sed:igure5.6

NOTE

A crystal short consists of a.01 uF capacitor (HP Part Number 0160-0161)
and a D9 ohm resistor (HP Part Number 0757-0400) connected in series.
Two square terminal connectors (HP Part Number 0362-0265) are used to
connectthe crystalshort across the test points.

CAPACITOR RESISTOR

TERMINAL CONNECTORS
FIGURES6. CRYSTALSHORT CONFIGURATION



ADJUSTMENTS

521. BANDWIDTH FILTER ADJUSTMENTS(SERIAL PREFIX 1909A) (Cont'd)
PROCEDURE:

NOTE
Allow 30 minutes warmup time before performing adjustments.

1. Setspectrunanalyzercontrolsas follows:

FREQUENCY BAND GHzZ .........iiiiiiiiiiitiiiii i .01-3
TUNING. oo e e e e 35MHz
FREQ SPAN/ DIV ... e e e e 10 kHz
RESOLUTIONBW oottt e e e 1 kHz
INPUT AT TEN e e e e e e 30dB
REFLEVEL ABIM ... ..ottt e e e e e 0
Ampltude Scale ... ... .. i e e e e LIN

SWEEP TIME/DIV ...ttt ettt it rastasnaraasasansaasanensnnrnnnns AUTO
SWEEPTRIGGER ...ttt ii ittt e s tsa s sasn s tanssanssnnnsnns FREE RUN

Crystal Alignment
2. Connectequipmes$ shown inFigure5-5.
NOTE

If Sweep Generator/Bandwidth Control Assembly A9 has been replaced or
adjusted, perform steps 3 through 9. If not, proceed to step 10.

3. SetFREQSPAN/DIV t0500 kHzandRESOLUTIONBW to 1 MHz.

4. Centerthesignalwith TUNING control.UsingREFLEVEL FINE control,place signaht 7.1 divisions
(0.9 divisionfrom topgraticuldine).

5. AdjustA9RSS LC until signal iswo divisionswideat the fifthgraticuldine (1 MHz wide at 3-dB points).
6. SetFREQSPAN/DIVto10kHz andRESOLUTIONBW to10kHz.

7. UsingREFLEVEL FINE control,placesignalat 7.1 divisions.

8. AdjustA9R72 XTL until signalis onedivisionwideat the fifthgraticule lin10kHz wideat 3d B points).
9. SetFREQSPAN/DIV to10kHzandRESOLUTIONBW to 1 kHz.

10. Centersignalwithn TUNING control. (Itmight be necessario increasd~REQSPAN/DIV temporarilyto
find thesignal.)SetREFLEVEL FINE control toplace signat sixthgraticule line.

NOTE

Do not readjust REF LEVEL FINE control until all crystal and LC bandwidth
filter adjustments have been performed.



ADJUSTMENTS

5-21. BANDWIDTH FILTER ADJUSTMENTS (SERIAL PREFIX 1909A) (Contd)
11. SefFREQ SPAN/DIV to20kHz, RESOLUTIONBW to 30kHz, andSWEEPTIME/DIV to 10mSEC.
NOTE

A non-metallic tuning tool is required for adjustments on Bandwidth Filter
Assemblies Alland Al3.

12. Connect crystashorts(throughcoveraccessoles)acrossA13TP1/TP2, A11TP1/TP2, and A11TP4/
TPS.

NOTE

Keep crystal spike centered during adjustments. The SYM and CTR adjust -
ments for each crystal are interacting.

13. Adjustfront-panelTUNING controlto centeibandpass spike (Figuré-7) on theCRT display.

CHECK CENTERING
HERE (SPIKE IS
CRYSTAL RINGING)

/

AR
I
k. / e
AN /7\
1
CHECK SYMMETRY

HERE (LOW ON SKIRTS)
FIGURES7. ADJUSTING CRYSTAL SYMMETRY AND CRYSTAL CENTERING

14. Adjust A13C38 SYM andA13C54 CTR for acenterecandsymmetricabandpass asshownin Figure5-7.
Adjust A13C54 CTR for minimum signaamplitude.

15. Removerystalshortfrom A13TP1/TP2.



521
16.

17.
18.

19.
20.

21.

ADJUSTMENTS

BANDWIDTH FILTER ADJUSTMENTS (SERIAL PREFIX 1909A) (Contd)

Adjust A13C15 SYM and A13C25 CTR for a centerecandsymmetricabandpassAdjust A13C25 CTR
for minimumsignalamplitude,

Removecrystalshort fromA11TP4/TPS.

Adjust A11C38 SYM and A11C54 CTR for a centeredand symmetrical bandpasédjust A11C54 for
minimum signahmplitude.

Removecrystalshort fromA11TP1/TP2.

Adjust A11C15 SYM and A11C25 CTR for a centerednd symmetrical bandpasédjust A11C25 for
minimum signahmplitude.

Removehecrystalshorts.

LC Alignment

22.

Performpreliminary LC filteradjustments dsllows:
NOTE
When Bandwidth Filter Assemblies A11 and Al3 are installed with covers in
place, midget copper alligator clips (HP Part Number 1400-0483) can be used
to short test points to the cover.
a. InstallA13 onextendeboard.

b. Shortto ground thefollowing test points:A13TP6, A11TP3, and A11TP6. JumperA9TP1 to
A9ITP2.

c. AdjustA13C73 for minimum signabmplitude.

d. Disconnecshortfrom A13TP6 and shortogroundA13TP3.

e. AdjustA13C74 for minimum signahmplitude.

f. ReinstallA13andinstallA11 onextendeboard.

g. Disconnecthort fromA13TP3 and shortogroundA11TP6.
Adjust A11C73 for minimum signahmplitude.

i. Disconnecshort fromA11TP6 and shortogroundA11TP3.

j- AdjustA11C74 for minimumsignal amplitude.

k. Disconnecshortsfrom testpointsandreinstallA11l. Replace coversn A1l and A13 assemblies.
Removgumper fromA9TP1/A9TP2.



ADJUSTMENTS

5-21. BANDWIDTH FILTER ADJUSTMENTS (SERIAL PREFIX 1909A) (Contd)

23. Carefully centesignalon CRTin 30kHz RESOLUTIONBW; thenswitchRESOLUTIONBW to 100
kHz. Notewheresignal intersecthecenter vertical graticule line.

24. Adjust A13C45 LC CTR for maximumsignalamplitudewherethe signalintersectghe centervertical
graticuldine.

25. Switch RESOLUTION BW to 30 kHz and centersignal; thenswitchto 100 kHz. Note wheresignal
intersectshecenter vertical graticule line.

26. Adjust A13C23 LC CTR for maximumsignalamplitudewherethe signalintersectghe center vertical
graticuldine.

27. Switch RESOLUTIONBW to 30 kHz and centersignal; then switchto 100 kHz. Note wheresignal
intersectthecenter vertical graticule line.

28. AdjustA11C45 LC CTRfor maximumsignalwherethesignalintersectshecenter vertical graticulae.

29. Switch RESOLUTIONBW to 30 kHz and centersignal; thenswitchto 100 kHz. Note where signal
intersectshecenter vertical graticulme.

30. Adjust A11C23 LC CTR for maximumsignalamplitudewherethe signalintersectghe center vertical
graticuldine.

31. Switch RESOLUTIONBW betweerl00kHz and30kHz to besure thesignalis centeredt both band-
width settings.

Bandwidth Amplitude

32. SetAmplitudeScaleo 1 dB/DIV andSWEEPTIME/DIV to AUTO.

33. Set RESOLUTIONBW to 3MHz andFREQSPAN/DIV to 50kHz.

34. Adjust fineTUNING andREFLEVEL FINE for acenteredignalat7 divisions.

35. Set RESOLUTIONBW to 100kHz andcenter signabith fine TUNING control. AdjustA13R26 LC and
A11R26 LC equallyto obtainasignalamplitudesf 7 divisions.

36. SetRESOLUTIONBW to 1 kHz and FREQSPAN/DIV to 10kHz. Centersignal withfine TUNING
control. AdjustA11R31 XTL andA13R31 XTL equallyfor asignalamplitudeof 7 divisions.

NOTE

Each potentiometer should be adjusted to accomplish half the necessary
increase in signalamplitude.



ADJUSTMENTS

5-21. BANDWIDTH FILTER ADJUSTMENTS (SERIAL PREFIX 1909A) (Cont'd)

37. SetFREQSPAN/DIV to 10 kHz andRESOLUTIONBW to 1 kHz with arrowsaligned(OPTIMUM).
Push irto couplethetwo controls.

38. AdjustREFLEVEL FINE for asignalamplitudeof 7 divisions.

39. With controlscoupled, stefRESOLUTIONBW from 1 kHz to 3 MHz. Variationin signalamplitude
shouldbe lesthan+0.4 dB.

40. If variationin signalamplitudes notwithin limits, repeat stef&2through39.



Pages 5-33 through 5-37:
Paragraph 5-22. 3 dB Bandwidth Adjustment

1909A & Below Replace Paragraph 5-22 with new Paragraph 5-22 (SERIAL PREFX
19094) included in this Manual Backdating supplement.



ADJUSTMENTS

5-22. 3dB BANDWIDTH ADJUSTMENTS (SERIAL PREFIX 1909A)

REFERENCE:

A9 Schematic

DESCRIPTION:

The3-dB bandwidthgor the 3 MHz, IMHz and300 kHz RESOLUTIONBW settingsare adjustedsingthe
CAL OUTPUT as thesignalsource The 3-dB bandwidthdor thel0kHz, 3 kHz,and1 kHzRESOLUTION

BW settingsare adjustedby injecting a stable321.4 MHz signalinto the thirdconverterof the spectrum
analyzer.

DISPLAY SIGNAL GENERATOR FREQUENCY COUNTER

D :
{

b — O g—-?

INPUT

ADAPTER

EXTENDER
CABLE
ASSEMBLY!

#5 specTRUM
| ) ) ()] ANALYZER
Riey g

CcAL INPUT
OUTPUT ADAPTER

FIGURES-8. 3-dB BANDWIDTH ADJUSTMENTTESTSETUP

PROCEDURE:

1. Setspectrumanalyzecontrolsas follows:

FREQUENCYBAND GHZ «:ttrreeunntarrnnnnnnnnsssnsannassssnsnnnssssnnnns .01-3
TUNING  + ¢ e s e et eeennnnnnneeesssannnnnessssssnssnnnssssssssssnnnesssssnns 35MHz
FREQSPAN/DIV « 1t tuttueneneansanennsanssnssnssnssnrenssnsensennenns 200kHz
RESOLUTIONBW =+ s v esussasnasussasnnsansssnnssssssnnsassssnnsansssnnsss 1 MHz
INPUT ATTEN ... e i e e e e 20dB
REFLEVELABM «-::cvvreeiiiiiassnssssssssssssssssssssssssssssssssssssssssnss 0
AmplitudeScale s s s s s v v vvn i s s s LIN

SWEEPTIME/DIV ¢+t sttt ssssssnnnnnnnnnssssssnsannnsnnnnnnnnnnnnssssssssssss 1 msec
SWEEPTRIGGER . ... i i e e FREE RUN
VIDEOFILTER ..o e i e e e e e e MIN

2. Connect equipmeit shownin Figure5-8 exceptfor signalinputto A10W1. ConneciCAL OUTPUTto
spectrumanalyzedNPUT 509.



ADJUSTMENTS

522. 3dBBANDWIDTHADJUSTMENTS(SERIAL PREFIX 1909A) (Cont’d)

3.

Setsignallevel of 7.1 divisionson displaywith REFLEVEL FINE control.(Signalshouldbe 0.9division
fromtopgraticuldine.)

SetRESOLUTIONBW to 1 MHz and FRESPAN/DIV to 200kHz. Adjust A9R85 LC to setband
width of 5 divisionsatthe fifth graticuldine.

SetRESOLUTION BWto 3 MHz and FREQPAN/DIV to 500kHz. The bandwidthat the fifth grati-
cule line shouldebetweerb.4and6.6divisions.

NOTE

A9R85 LC may be further adjusted to bring the 3 MHz and 300 kHz band-
widths within limits; however, the final measurement of the 1 MHz band-
width must be between 45 and 55 divisions at the fifth graticule line. (If the
3 MHz bandwidth cannot be brought within limits by adjustment of A9R85
LC, change the value of factory-selected resistor A9R95*.)

SetRESOLUTIONBW to 300kHz andFREQSPAN/DIV to 50 kHz. Thebandwidth should bleetween
5.4and6.6 divisionsat the fifth graticuleline. (If the bandwidthcannotbe adjustedwithin the specified
limits, changehevalueof factory-selectedesistotA9R89* )

SetRESOLUTIONBW to 100kHz and FREGSPAN/DIV to 20kHz. Thebandwidth should bleetween
4.3and>5.7 divisionsatthe fifth graticuldine.

NOTE

If the 100 kHz bandwidth is not within the specified limits, change the
values of factory-selected resistors A13R19*, A13R43*, and A11R43*. If the
bandwidth is too wide, increase the value of the resistors; if the bandwidth
is too narrow, decrease the value of the resistors. The three factory-selected
resistors need not be of equal value, but each must be within one standard
value of the others.

8. SetRESOLUTIONBW to30kHz andFREQSPAN/DIV to 10kHz. Thebandwidth should bbetween

2.6and3.4divisionsatthefifth graticuldine.
NOTE

If the 30 kHz bandwidth is not within the specified limits, change the values
of factory-selected resistors A11R23*, A11R48*, A13R23*, and A13R48*. If
the bandwidth is too wide, decrease the value of the factory-selected resis-
tors; if the bandwidth is too narrow, increase the value of the resistors. The
four factory-selected resistors need not be of equal value, but each must be
within one standard value of the others.

9. Connectsignalgenerator through thBNC Teeconnectorto the step attenuator arid the frequency

counterasshown inFigure5-8. Setthesignalgeneratoto approximately) dBm and the step attenuatiar
30dB.



ADJUSTMENTS

5-22. 3dB BANDWIDTH ADJUSTMENTS (SERIAL PREFIX 1809A) (Contd)

10.
11.

12.

13.
14.

15.

16.

17.

18.
19.

21.

RemoveA10W1 from A5J2 2nd CONVOUT Connecstep attenuator through adapieA10W1,
SetHP 8559A RESOLUTIONBW to 1 MHz. Adjustthe outputlevel of signalgeneratoito placethe
signalnear center graticulee. Tunesignalgeneratorfrequencyto peak signabn oscilloscope display
(near321.4MHz).

SetRESOLUTIONBW to 3 kHz. Tunesignalgeneratoto peak signabn oscilloscopeélisplay.

Adjust outputievelof signalgeneratoto place signat7.1divisions.

Notethe counteffrequencyand tune thesignalgeneratorl500 Hz below the center frequencyoted.
Recordthenewcounteifrequency.

MHz

Adjust A9R72 XTL to bringsignallevelto the fifth graticule line (threéivisionsfrom thetop graticule
line).

Increasesignalgenerator frequency unsignalon oscilloscopelisplaypeaksand thendecreaseto the
fifth graticuldine. Recorccountefrequency.

MHz
Comparenewfrequencywith frequencyrecordedn stepl4. Thedifferencebetweerthe twofrequencies
should be2800to 3200Hz. If the bandwidthis not within limits, repeat step$2 throughl17, slightly
readjustingA9R72 XTL, until thespecified limitsareachieved.
SetRESOLUTIONBW to 10kHz. Tunesignalgeneratoto peaksignalonoscilloscopeisplay.
AdjustREFLEVEL FINEtoplace signaht7.1divisions.

Decreasé¢he signal generatoffrequencyuntil the signalon the oscilloscopedisplaydropsto the fifth
graticuldine. Recorccounterfrequency.

MHz

Increase thesignal generator frequency untihe signalon the oscilloscope displaypeaksand then
decreasaw the fifth graticuldine. Recordounterfrequency.

MHz



ADJUSTMENTS

L

522. 3dB BANDWIDTHADJUSTMENTS(SERIAL PREFIX 1909A) (Cont'd)

22,

23.

25.

26.

27.

Comparenew frequencywith frequencyrecordedn step20. Thedifferencebetweerthe twofrequencies
shouldbe9.000kHz to 11.000 kHz.

NOTE
A9R72 XTL may be further adjusted to bring the 10 kHz and 1 kHz band-
widths within limits; however, the final measurement of the 3kHz bandwidth
must be between 2700 Hz and 3300 Hz. (If the 10 kHz bandwidth cannot be
brought within limits by adjustment of ASR72 XTL, change the value of fac-
tory-selectedresistor AQR78*.)
SetRESOLUTIONBW to 1 kHz. Tune signalgeneratoto peaksignalon oscilloscopelisplay.
Adjust REFLEVEL FINEto place signaht 7.1divisions. Recordounteifrequency.
MHz

Increasesignalgeneratofrequency untikignalon oscilloscopelisplaydropsto the fifth graticuleline.
Recordnewcounterfrequency.

MHz
Thedifferencebetweerthetwo frequencies recordéa step24and25 shouldbe450Hz to 550Hz.

ReconnecA10W1 to A5J2.



Pages5-44 through 5-48:
Paragraph 5-25. First Converter Ad justments

2236A & Below Replace Paragraph 5-25 with new Paragraph 5-25 (SERIAL PREFIX
2236A) included in this Manual Backdating supplement.

2004A & Below Delete steps 28 through 37.



ADJUSTMENTS

5-25. FIRST CONVERTER ADJUSTMENTS (SERIAL PREFIX 2236A)
REFERENCE:

A3, A4, A5, A6, andA7 Schematics

DESCRIPTION:

TheFirstLO (A6 YTO) is adjustedoy monitoringtheYTO output at th&kF inputconnector (LO feedthrough)
and thetuning voltag TUNE) outputof the A7 FrequencyControl boardandadjusting theY TO low-end
frequencyfor 3GHz at O/ tuningvoltageand 6GHz at — 10V tuningvoltage.

TheFM Driver is adjustedby inputting combsignalsto the analyzerand adjusting for propespacing(span
linearity)of displayed signalsn the CRTdisplay.

ComB

DISPLAY DIGITAL VOLTMETER FREQUENCYCOUNTER GENERATOR
% TN
5 | yid | L1 1]
2 " O 8 m— O O —
ﬁ, ; [ ] [ ]
= g INPUT
OooQ
OUTPUT
A16TP1
EXTENDER LOCATED
CABLE THROUGH
ASSEMBLY HOLE IN
SIDE FRAME i SPECTRUM
HERE ANALYZER
INPUT 1
L V)
FIGURES-11.  FIRST CONVERTER ADJUSTMENTS TEST SETUP
EQUIPMENT:
Frequency Counter . .. ...ttt i it e e e HP 5340A
Digital Voltmeter (DVM) . . .. oot e e e HP3490A
COMBGENE A0 . . o v vttt it it e e e e e H P 8406A
PROCEDURE:

1. Allow onehalf hour warmup time of equipmentwith analyzer connectetb mainframewith extender
cable.

First LO Adjustments
2. ConnecDVM to A7TP4 TUNE.
3. Setanalyzercontrolsasfollows:

INPUTATTEN ...ttt e e, 0dB
FREQSPAN/DIV ...ttt 0 (zero)

ALTIFE o e OFF (out)



ADJUSTMENTS

5-25. FIRST CONVERTER ADJUSTMENTS (SERIAL PREFIX 2236A) (Cont'd)

4,

5:

10.
11.

12.
13.

14.

Connect frequenapounteito analyzeRF Input.

JumpeA16TP1 DIODE BIAS to Ground.A16TP1 is locatedonthe Motherboard througiholein the
analyzesideframe.

Adjust front-panel UNING controlfor DVM indicationof 0.000 VVdc (fully counterclockwise).

AdjustA7R74 3GHz for frequencyounteiindicationof 3.000 GHz +1 MHz. If thisadjustment cannot
beachievedselectableesistorA7R94* canbechangedo providethe properangenecessary.

Adjust front-panel'UNING controlfor DVM indicationof —10.000 Vdc.
SetA7R95 6 GHz F (fine)to approximately midrand®95is a 20-turn potentiometer).
AdjustA8R28 6 GHz C (coarsejor afrequency counteéndicationof 6.000 GHz +2 MHz.

Retundront-panelTUNING controlfor 0.000 Vdc DVM indicationandreadjustA7R74 3 GHz if neces-
saryfor frequencyounter indicatioof 3.000GHz +1 MHz.

Tune front-panelTUNING controlfor — 10.000 \Vdc DVM indication.

Lightly tapthetopedgeof theA7 FrequencyControl boardvith the handlef a small screwdrivero seat
controls.

AdjustA7R95 6 GHz F (fine) for frequency counter indicatiaf 6.000 GHz +1 MHz.

Alternate IF First LO Shift Check

15.

16.

17.

Presdront-panelALT IF pushbuttoriN to activatealternate IE

Verify YTO frequencyshift accordingo thefollowing table.
TABLE 5-10. FIRST LO SHIFT CHECK

FREQUENCY BAND GHz ALT IF FREQUENCY COUNTER INDICATION

1(01-3) OFF Referenc@00 GHz)
1(01-3) ON Reference 15 MHz +800 kHz
26-9 ON Referencer15 MHz +800 kHz
38-9 ON Reference 76 MHz +400 kHz
4(9-15) ON Referencet7.5 MHz +400 kHz
5 (6-15) ON Reference 5 MHz +300 kHz

621 -21) I ON l ReferencetS MHz +300 kHz

Removgumperfrom A16TP1 DIODE BIAS to Ground.



ADJUSTMENTS

5-25. FIRST CONVERTER ADJUSTMENTS (SERIAL PREFIX 2236A) (Contd)

FM Driver Adjustment

18.
19.
20.

21.

22.

23.

24,

25.

26.
27.

28.
29.
30.
31

Disconnecfrequencyounter fromanalyzeRFInput andconnect comb generatirRF Input,
Set combgeneratofor 1 MHz comkteeth.

Set analyzercontrolsasfollows:

] 0] 27N, 77 5] "/ 1 MHz
RESBW :cceeeesasansnsnasasasassssssasanssssnssasasusasassssasasanannnnns 30kHz
1 12772 0 ) /2 AUTO
FREQUENCYBAND GHZ + - -t s i sssnssssnssnnassnnasnnnnnnnnnnnn Bandl(_()] -3)
REFLEVELABIM :*ssstesestananssssansassssansassssansansssassansssannannnas -20
INPUTATTEN ::tsocesannasanaasanassanassanassanassanassasassasassanansnnns 0dB
ALTIF o e e e e e e OFF (out)
SIG IDENT ssssssssssssssnnnnnnnnsnnnnssnsssssssssssssssnnnnnnnnnsnsnnnns OFF(out)
Am p|itudeSCa|e ........................................................ 10dB/DIV

Tune front-panel TUNING control foepproximatelyt 500MHz indicationon frontpaneFREQUENCY
display.

Adjust frontpanel TUNING FINE contrdio placea comb tooth on the firgraticuleline on themain
frameCRTdisplay.

AdjustA7R38 FM to placea comb toottontheninth graticuldine.

ReadjusTUNING FINE controko placea combtoothonthe firstgraticuldine and adjusA7R38 FM to
placea comb toothon eachof the graticulelines while keepinghe firstcombtooth alignedusingthe
TUNING FINE control.

Tune to approximately 100 MHz andverify that whena comb tooth iplacedon the firstgraticuleline
usingthe TUNING FINE control that thainth combtooth isalignedwith the ninthgraticuleline +1
minordivision.

Repeastep25for frequency of approximateB500MHz.

If necessaryA7R38 FM may becompromiseadjustedfor bestspan linearityat the thregrequencies
indicated.

Setcomb generator fakf00-MHz combteeth.

Adjust frontpanel TUNING control folOOMHz indicationon FREQUENCY display
SetFREQSPAN/DIV to 2 MHz.

Adjust TUNINGto placel00-MHzcombtooth oncenter graticulne.



ADJUSTMENTS

5-25. FIRST CONVERTER ADJUSTMENTS (SERIAL PREFIX 2236A) (Cont'd)

32.
33.

34.
35.
36.
37.

SetFREQSPAN/DIV to 1 MHz. Note positiorof combtooth.

Adjust A7R99 MO to placecombtooth midway betweemposition notedn step32 and centergraticule
line.

St FREQSPAN/DIV to 2 MHz.
AdjustTUNING to placecombtooth oncenter graticultine.
Set FREQSPAN/DIV to 1 MHz. Notedisplacemendf combtoothfrom center graticule line.

Repeat step30 through36 until displacementf combtoothis lessthan0.2 major division whenFREQ
SPAN/DIV is switchedrom 2MHz to 1 MHz.



Page 6-7

Table 6-3 Replaceable Parts

2236A & Below

1951A, 1945A
& Below

Change V8 to HP Part Number 1250-1159, Check Digit 4, CARE
ASSEVBLY, YO T FIRST MIXER.

Change W to HP Part Number 08559-60001, Check Digit 3,
CABLE ASSEVBLY, CAL OUTPUT.



Page 6-8:

Figure 6-1. Mechanical Chassis Parts

2236A & Below

2208A & Below

2019A00441
& Below

Changeitem (2) GUSSET, LEFT, to HP Part Number 08559-60032,
Check Di
Changeltel'r(‘|:J (3) GUSSET, RIGHT, to HP Part Number 08559-60031,

Check Digit 3.

Changeitem (1), PANEL, FRONT, to H? Part Number 08559-00001,
Check Digit 7.

Changeitem (2), GUSSET, LEFT, to H® Part Number 08559-00005,
Check Digit 1.

Changeitem (3), GUSSET, RIGHT, to HP Part Number 08559-00004,
Check Digit 0.

Changeitem (11), GUIDE RAIL, BOTTOM to HP Part Number 08559-
20013, Check Digit 3.

ChangeHP Part Number 08559-00028to HP Part Number
08558-00081, Check Digit 2, ATTENUATOR BRACKET.

Add HP Part Number 08559-00023, Check Digit 3, BRACKET,
ATTENUATOR DR SUPPORT.



Pages8-17 through 8-23/8-28: DIGITAL PANE. METER ASSEMBLY A1

Table8-1. Digital PanelMeter Assembly A1, ReplaceableParts

2218A & Below

2208A & Below

1945A00241,249,
258,262,265,277
1951A00283,286,
288-290,292,
295-300; 2003A

& Below

ReplaceTable 8-1 with new Table 8-1 (SERIAL PREFIX 2218A)
included in this Manual Backdating supplement.

ChangeA1A1 to HP Part Number 08559-60032, Check Digit 0.
Add A1A1IMP1, HP Part Number 0380-1047, Check Digit 3, SPACERRVT-
ON .25-IN-LG .15-IN-ID.

ChangeA1A2C4 and A1A2C5 to HP Part Number 0160-3914, Check
Digit 1, CAPACITORFXD .01UF +-10% 100VDC CER.

ChangeA1A2L1 to HP Part Number 08559-80002, Check Digit 6,
COIL, 110 UH.

Figure 8-5, Digital Panel Meter Assembly A, ComponentLocations

2218A & Below

ReplaceFigure 8-5 with new Figure 8~5 (SERIAL PREFIX 2218A)
included in this Manual Backdating supplement.

Figure 8-6. Digital PanelMeter Assembly A1, SchematicDiagram

2218A & Below

1945A00241,249,

258,262,265,277,

1951A00283, 286,
288-290,292,
295-300; 2003A
& Below

ReplaceFigure 8-6 with new Figure 86 (SERIAL PREFIX 2218A)
included in this Manual Backdating supplement.

Make the following changesin function block (C):

Changet and C5 to .01UF.
ChangeL1 to 110 UH.



TABLE81. DIGITALPANELMETER ASSEMBLY A1, REPLACEABLEPARTS(SERIALPREFIX 2218A)
c i Mfr
Reference HP Part ¢| aty Description Cod Mfr Part Number
Designation Number ode
Al FREQUENCY DISPLAY ASSEMBI Y
alal 08559-60072 | 8 1 DPM DISPLAY 28480 085%9-60072
A1A1DS1 1970-04%3 7 5 DISPLAY NUM SCG I-CHAR .3 H 20480 10513533
ATAIDS2 19900693 7 DISPLAY NUM SEG 1 CHAR .3 W 8480 1D61-3533
A1AIDSI 1990-0693 i DISPLAY-NUH -SEG 1-CHAR .3 H 26480 1D51-3533
A1AIDE4 1790-0693 7 DISPLAY -NUM-SEG 1 CHAR .3 H 8480 1D51-3533
A1AIDSS 1990-0693 7 DISPLAY-NUM -S8EG 1-CHAR .3 R 26480 1D51-3533
A1A1XDS1 1200-0834 ] 5 SOCKET -IC 10-~CONT DIP DIP SLDR PR480 1200-0834
A1AIXDS2 1200-0834 5 SOCKET -IC 10~CONT DIP DIP SLDR PE4AB0 1200- 0834
A1ATXDST 1200-0834 5 SOCKET~1C 10 CONT DIP DIP SLDR 28480 1200-0834
A1AIXDEA 1200-0834 s SOCKFT-IC 10-CONT DIP DIP SLDR 28480 1200-0834
A1A1XDSS 1200-0834 s SOCKET IC 10 CONT DIP DIP 3LDR 28480 1200-pA34
A1A2 0BS59-60033 | 1 1 DPM DRIVER 211480 NBSP-60033
A1A2CY 0160--2220 [} 1 CAPACITOR FXD 1200PF +-5% 300UDC MICA 21480 0150-2220
AlAc2 01603402 2 1 CAPACITOR-FXD 1UF +-5% S0UDE HCT-POL Y& 28480 0160-3402
A1AZC3 0140-0200 [] 1 CAPACITOR FXD 3207F + 5% 300VDC HICA 72134 DMISF3?1T0300WVICR
A1A2CA 0160-3751 4 2 CAPACITOR -FXD 2200PF +-5% SOVDC CER 28400 0140-3751
A1A2CS 01603751 4 CAPACITOR FXD 2200°F + 5% 50VRC CER 28480 0140-3751
ALAZCH 0160-3661 5 1 CAPACITOR-FXD .1UF +-5% S0UDC MET POLYC 20480 01603661
A1AZC7 0180-0197 ] 1 CAPACITOR-FXD 2,2UF+-10% TOVDC TA 56209 150D225X90 2042
A1AZCE 0180-1746 = 2 CAPAC I TOR-FXD 15UF+-10% 20VUDC TA 56289 150D156XP020R2
A1AZCY n1B0-2208 & 1 CAPACITOR FXD 220UF+- 10% 10VDC TA 56289 1500227X901052
A1A2CID 01B0-1746 5 CAPACITOR-FXD 15UF+-10% 20UDC TA 56289 150D156XP020R2
AlAZC11 0160-3877 7 2 CAPAC R TOR -FXD ,01UF +-20% 100UDC CER 28400 0160 3879
AlLAZC12 0160-0127 2 1 CAPACITOR-FXD 1UF +-20% 25UDPC CER 28480 01£0-0127
A1AZC13 0160-3879 7 CAPACITOR -FXD .01UF +~20% 100VDC CEX 213480 0160-3879
A1AZCR1 1901-0050 3 1 DIODF SWITCHING B0V 200MA TNR DO-35 268400 1901-0050
A1A2T1 1251-4797 a 1 CONNECTOR 10 PIN # POST TYPE 28480 1251-4797
A1AZLY 0B559-80010 |& 1 COIL, 540UH 28480 0855980010
AlAZL2 71400129 1 1 INDUCTOR RF-CH MLD R20UH 5% . 166DX.38%5 G 7R480 9140-0129
AlA2L3 ?100-1641 0 1 INDUCTOR RF-CH MLD 240UH 5% ,166DX,3E5LG 28480 1001641
A1A2Q1 10%54-0404 [] 1 TRANSISTOR NPN 1 TO-18 PD=360MW 26480 10%4-0404
A1AZA2 1853-0281 9 1 TRANSISTOR PNP 2N2907A S| TO 18 PD=400MW 04713 2NAP07A
A1AZR3 1855-0420 2 1 TRANSISTOR J FET 2N43%1 N CHAN D-MODE 0127% 2N4771
AlAZA4 1854-0071 7 1 TRANSISTOR NPN S| PD=300MW FT=200MHZ 20480 1854- 9071
A1AZRY 0811-06%96 1 1 RESISTOR 91K 1% .125W PMW TC=0+ 5 28480 0911-06%6
A1A2RZ 0811-0640 5 3 RFSISTOR 100K .01% ,125W PUU TC=0+-10 28480 0011:-0640
A1AZR3 0757 -0460 1 1 RESISTOR 61.9K 1% 1258 I' TC=0+-100 74546 C4-1/8-T0-6197-F
A1AR4 04983162 0 1 RESISTOR 46.4K 1X ,125W F TC=0+-100 24546 C4 1/8- T0-ALAR-F
A1ADRS 0678-3155% 1 1 RESISTOR 4.64K 1% .125W I TC=0+-100 74546 C4 1/8-T0-4641 F
ALAZRE 2100-1738 9 1 RESISTOR-TRMR 10K 10% C TOP-ADJ 1 -TRN 73138 a2PR10K
A1AZRY 21002655 1 1 REGISTOR-TRMR 100K 10% © TOP-ADJ 1 TRN 73138 B2PR100K
A1AZRE 0757-0442 9 2 RFSISTOR 10K 1% 24546 C4-1/8-T0-1002-F
A1AZRY 07570442 L RCSISTOR 18K 1% . > 24546 CA-1/B-TO-1002 F
ALAZR10 0757-0274 5 1 RESISTOR 1.21K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1211-F
A1AZR11 0757-0280 3 1 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4 1/8-T0-1001-F
A1AZR12 0757-0438 3 2 RESISTOR $.11K 1% ,125W F TC=0+-100 74546 C4- 1/8-T0-5111-F
A1AZR13 0698-3136 ] 1 RESISTOR 17.8K 1% ,125W F TC=0+-100 24546 CA-1/8-T0-1782 -F
ALAZR1A 0757-0416 7 1 RESISTOR 511 1% ,125W F TC=0+-100 24546 C4- 1/8-T0-S11R-F
A1AZR1S 0698-3442 L 1 RESISTOR 237 1% ,125W F TC=0+-100 24546 C4-1/8-T0-237R -F
A

A1AR16 0757-0438 3 RESISTOR 5.11K 1% .125W F TC=0+-100 24546 C4-1/8-T0-S111-F
A1AZR17 0678-3438 3 2 RES ESTOR 147 1% ,125W F TC=04-100 24546 C4-1/8-TN-147R -F
A1AZR1B 0757-0279 0 1 RESISTOR 3.1&6K 1% .125W F TC=0+~-100 24546 C4-1/8-T0-3161-F
A1AZR19 0698-008% 0 1 RESKSTOR 2.61K 1% .125W F TC=0+-100 24546 CA-1/8-T0-2611-F
A1A2R20 0698-3438 3 RESISTOR 147 1% .125W F TC=0+-100 24546 C4- 1/8-T0-147R-F
Al1AZR21 0811-0641 5| RESKSTOR 100K .01% .125W PWU TC=0+-10 28480 0R11-0640
AlAZR22 0811-0640 S RESISTOR 100K .01X .125W PUU TC=0+-10 28480 0R11-0640
A1A2TP1 1251-0400 [] 1 CONNECTOR-SCL CONT PIN 1,14~MM-BSC-8Z $Q 28480 1251-0600
A1A2U1 1826-1038 3 1 IC OP AMP CP 8-TO-99 PKG 28480 1826-1058
AlA2U2 1826-0588 2 1 IC CONV 16-DIP-P PKG 17856 Lp120Cy
AlAZU3 1826-0387 1 1 I C CONV 18~DIP-P PKG 17856 Lp121CT
A1A2U4 1820-1903 5 1 IC DRVR TTL DSPL DRVR 07263 9368PC
AlAZUS 1810-0347 ] 2 NETUORK-RES 8-SIP2.2K OHM X 4 01121 208R222
AlA2U6 1810-0347 8 NETMORK-RES B-SIP2.2K OHM X 4 01121 208B222
ATAZWR1L 1902-0625 ] 1 DIODE-ZNR 1NB29 6.2V 5% DO-7 PD=.254 04713 1NB29
ALA2VR2 1902-3149 9 1 DIODE-ZNR 9.089V 5% 00-35 PD=,4W 28480 1902-3149
A1A2VR3 1902-3024 ] 1 DIODE-ZNR 2.87V 5%DO-7 PDh=,4W TC=- ,07% 28480 1902-3024
A1AZVRA 19021286 1 1 DIODE-ZNR 1N5342B 6.8V 5% PD=S4 TC=+200% 04713 1NS342B
ALAZXAL 1251-3403 7 1 CONNECTOR-PC EDGE 10~-CONT/ROM 2-ROWS 28480 1251-3403

See introduction to this section forordering information

*Indicates factory selectedvalue
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Pages8-25 through 8-89/8-50: FRONT \W|TCH ASSEMBLY A2
Figure 8-10. Front Switeh Assembly A2, Exploded View

2208A & Below Delete Figure 8-10.
2109400441 Add HP Part Number 08558-00021, Check Digit 0, PLATE LEVEL,
& Below FOr (s1).

Table 8-2. Front Switch Board Assembly A2A1, ReplaceableParts

2208A & Below Replace Table 8-2 with new Table 8-2 (SERIAL PREFIX 22084)
included in this Manual Backdating supplement.



TABLES2. FRONT SWITCH BOARD ASSEMBLY A2, REPLACEABLE PARTS (1 OF 2) (SERIAL PREFIX 22084)

Reference HP Part (c| _ Mfr
rpbudir Description Mfr Part Number
Designation | Number |P id p Code
AT 0B559- 60043 | 3 1 FRONT PANEL SWITCH ASSEMBLY 28480 18557-60043
A2CR1 1701-0033 2 1 DIODC- GEN PRP 100V 200MA DO 7 2R4R0 1701-0033
AZCR2 1901-0050 3 4 DIODF-SHITCHING BOV 200MA 2NS DO-35 28480 1901-0050
AZCRI 1701-0050 3 DIORC- SWITCHING BOV 200MA 2NS DOD-35 2040 1901-0050
AZCR4 1701-0050 3 DIODE -SUITCHING B0V 200MA 2NS DO-35 28480 1901-0050
AZCRS 1901-0050 3 DIODE-SWITCHING BOV 200HA 2ZNS DO-35 28480 1901-0050
A2T1 PART OF W1
A2J2 PART OF w2
A2J3 1200-0508 o 1 SO0CKET-IC 14 -CONT DIP GLDR 28480 1200-0508
AZR1 0757-0447 4 1 REGIGTOR 16.2K 1% 1256 F TC=0+-100 24T44 C4-1/8=-TO-1622-F
AZR2 2100-3633 7 1 RCSISTOR -VAR CONTROL CP 1K 10% LIN 28400 2100-3633
AZR3 2100-3744 1 2 RESISTOR-VAR CONTROL CCP 10K 10% LIN o1121 WPAGD245103UZ
AZRA 2100--3332 3 1 RESISTOR-TRMR 10K D0X CC TOP-ADJ 1--TRN 28400 2100 -3332
AZRS D7S57-0444 1 1 RESISTOR 12.1K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1212-F
AZRG 2100-3785 o 1 RESISTOR-VAR CONTROL CCP S00 10% LIN 01121 WrAGo245501U7
AZR7 2100-3786 1 1 RESISTOR-VAR CONTROL CCP 10K 20X 10CW 01121 WPAGO245103RT7
AZRE 0757 -0280 3 1 RESISTOR 1K 1% ,125W F TC=0+ 100 P4546 C4-1/8-T0-1001-F
AZRY NOT ASSIGNED
AZR10 0757-0317 7 1 RESIGTOR 1.33K 1X 1254 F TC=0+-100 24546 C4-1/8-T0-1331-F
AZR11 2100-3744 1 RESISTOR-VAR CONTROL CCP 10K 10% LIN nii121 MPAGD245103U7
AZS1 REFERENCE LEVEL SNWITCH
(SEE A2 SWITCH PARTS)
A2G2 3101-2213 L] 1 AMPLITUDE SCALE SWITCH 28480 Jm-2213
AZGE3 SWEEP TIHE SWITCH
(SEE A2 SWITCH PARTS)
A2S4 SWEEP TRIGGER SWITCH
(SEE A2 SMITCH PARTS)
A255 RESOLUTION BM SWITCH
(SEE A2 SWITCH PARTS)
A2S56 FREQ SPAN/DIV SWITCH
(SEE A2 SWITCH PARTS)
AZ57 3101-2376 & 1 SWITCH-PB &-STATION 10MM C-C SPACING 28480 3101-2376
A258 3101-2124 2 e SWITCH-PB DPDT ALTNG .25A 115VAC 28480 31012124
AZ59 3101-2124 2 SWITCH-PB DPDT ALTNG .25A 115SVAC 28480 3101-2124
AZVRY 1902-3172 8 1 DIODE-ZNR 11V 2X DO-35 PD=,4M TC=+,042% 28480 1902-3172
A2W1 08557-60004 | & 1 RIBBON CABLE, DPM/REAR SWITCH 28480 08557-60004
AZW2 0a559-40003 | 5 1 RIBRON CABLE, FRONT SWITCH 28400 0855960003
A2XD1 1200-0010 9 2 SOCKET-TUBE 2-CONT 28480 1200-0010
AZXD2 1200-0010 9 SOCKET-TUBE 2-CONT 28480 1200- 0010
A2 SWITCH PARTS
1410-0006 B a8 BALL-BRG TYPE .1875-DIA GRADE-50 SET 78707 GRADE S0
08565-20047 | 3 4 BUSHING (51,83,54,585,58) 28480 0B565-2004%
08538-20089 | 2 1 BUSHING, SLOTTED (5&) 28480 08558-20087
1470-0841 7 1 COUPLER, (51) 26480 1470-0841
08s5%8-00022 | 1 1 CRANK , SLOTTED (51) 28480 08558-00022
00559-00012 | 0 1 DETENT, ATTENUATOR (81) 28480 08559-00012
08558-00020 | 7 1 DETENT PLATE (51) 28480 08558-00020
08565-00006 | D 1 DETENT, SWEEP TIME (83) 28480 185465-00006
0B538-00025 | 4 1 DETENT, RESOLUTION BM (S5) 28480 08558-00025
08558-00024 | 3 1 DETENT, SWEEP TIME (53) 28480 18558-00024
08558-00026 | 5 1 DETENT, SWEEP TRIGGER (S54) 28480 08558-00026
08558-20088 | 1 1 GEAR, 207 (81) 28480 0B558-20088
1430-0036 & 1 GEAR, METER, 15T 32DP (51) 71041 GA&2Y(NOD)
08558-20058 | S 1 HUB, COUPLING (35, S&) 28480 18558-20058
08559-60060 | 4 A4 HUB, DRIVE (51, §3, 54) 28480 085597-60060
08558-20057 | & a2 HUB, DRIVE (55, 6&) 28480 8558-2005%
08358-20062 | 1 1 LOCKOUT, FIXED (S1) 28480 08558-20062
08538-20061 | 0 1 LOCKOUT, ROTATING (S1) 28480 18558-20061
2930-0006 3 1 HUT, HEX 1/4-32 (51) 28480
08559-20007 | 5 4 NUT -HEX, SPACER (31, 53, 54, 5&) 28480 08ssy-20007
1480-03567 1 10 PIN, DOWEL, .062DIA (S1, S4, 85, §6) 28480 1480-0367
1480-0035% :] 1 PIN, ROLL .062DIA (51) 28480 1480-0059
08558-00021 | 0 1 PLATE LEVEL, POT (S1) 28480 0as5e-00021
08558-20043 | 8 1 ROTOR ASSY, ATTENUATOR (S1) 28480 08558-20043
0B8358-40005 | 4 3 ROTOR, DOUBLE CONTACT (S1, S4, S6) 28480 08558-40005
08358-20066 | 5 1 ROTOR, FREQ SPAN (S6) 28480 ¥e558-20066
08558-20108 | & 1 ROTOR, BWEEF TIME 28480 0B%38-20108
0510-0015 L] 3 RTNR-R .125 OD (83, 8%) 28480 0510-0015
0510-0053 & 2 RTNR-R ,188 OD (51) 28480 0510-0053
1410-18&0 4 -] SPR CPR ,180LG (S1, B3, 84, S5, Bé) 28480 1410-1860

See introduction to this section for ordering information
*Indicates factory selected value




TABLEB2. FRONTSWITCHBOARD ASSEMBLY A2, REPLACEABLEPARTS(20OF 2) (SERIAL PREFIX 2218A)

Reference HP Part |c Qty Description Mir Mfr Part Number

Designation Number |0 Code
DASS?-20007 | 7 1 SHAMT, DRIVD, ATTEHUATOR (510 28400 AN -2000%
0ass9-20012 | 2 1 SHAFT, FREG SPAN (S6) 20400
0B5S59-20046 | 2 i | GHAMT, FIXE D, ATF LEVEL (51) 204480
08558-200%58 | 2 1 SUAFT, HAN SWETP (S54) 284400
DaSAS-20045 | 7 1 SUAFT, REF LEVEL (510 aB460
0Bass9-20010 | 0 1 SHAFT, REF LEVFL FINC (511 28400 ansY-20010
0E559-20011 1 1 SHAFT, RESOLUTTON BU (55 20400 0Bn59 -20011
DESSE-2004% | 4 1 SHAFT, SWFFP TIHF (S3) 204120 WRESH--20049
0RSS8-2004%8 | 3 1 GHAFT, SWrip 1RIGEER (54) 28480 0essa- 20048
0380-0413 S5 3 SPACER 1.2500L 11410 (S1) 20480 03R0- 0413
03A0-0411 I 14 SPACER L5001 . 11410 (51, 53, 54, 6%, G&) 28480 0380-0411
08558-2013¢ | 3 1 SPACER ROTOR (R%5) 28400 0assn-20139
14560 0623 L] 4 SPR QR .1800D (51, 43, 54, §%, §&) 26480 1440-0623
14560-0532 L 1 PR CPR .%400D (51) 28480 14600532
14860-0537 ] 1 SPR TRS 1.100LG (S4) 204840 1460-0537
14560-1376 2 1 SPR TRS 1.476LG (560 2n480 1460- 1374
08s58-00053 | 6 1 STOP ARM TRIGGER (R4) 284130 085n58-00053

AR ELLANEQUS PARTS

21900014 3 4 WAGHER LK INTL T 3/B IN 377 N D0 20400 M20-0016
2190-001% B 14 WASHER LK HLCL NO. 4 115 IN ID 20480 2199 0019
2190-0067 4 1 WASHER-LK INTL T 1/4 IN .2%& IN-ID 201480 2170-0047
2190-0370 [} 1 WASHER-FL NM 1/4 IN ,26 IN ID .562 IN OD 28480 21900350
21700724 1] a8 WAGHER LK 82 CTGK EXT T NO. 4 .116 IN ID 28480 2170-0724
2200-0103 2 1 SCREW MACH 4 40 .25 IN LG PAN HD-POZT 28400 2200-0103
2200-011% 1] 3 SCRFW MACH 4-40 1 IN-LGC PAN :ID-PO71 28480 22000118
2200-0125 8 1 SCRFW MACH 4-40 1.5 IN-LG PAN-HD-POZI 28480 2200-0125
2200--0140 ? a2 SCREW MACH 4 40 .25 M LG 100 DEG 28480 2200-0140
2200-0149 b 2 SCREW MACH 4-40 ,675-IN LC PAN HD-POZI 28480 2200-0148
2200-0151 0 3 SCREW MACH 4 40 .75 IN-1G PAN-HD-POZT 28480 2200-0151
2200-0153 2 1 SCRFW MACH 4-40 ,875-IN-1G PAN-HD-PNZI 28480 2200-0163
2200-0155 4 1 GCREW MACH 4-40 t 1 N-LG PAN IID POZ I 20400 22000153
2200-01464 3 4 SCREW MACH 4-40 ,188 EN-LG UNCT 82 DrG 28480 2200-0164
2200-0165 & A SCRCU-MACH 4-40 .25-IN-1G 82 DEG 28480 2200-0165
2200-0148 7 3 SCREW MACH 4-40 ,438 -IN-LG 82 DEG 28480 2200-0168
2200-0507 2 1 SCREW MACH 4-40 1.625 EIN-1G PAN-1ID POZI 28480 2200-0508
2200-0781 2 3 SCRCU MACH 4-40 2.75-IN-LG PAN~HD-POZ] 28480 22000781
2260-0001 5 15 NUT-HFX-DBL-CHAM 4 4B-T{ID ,094- IN-THK 20480 2260-0001
2260-0002 & 2 NUT-HEX-DBL-CHAM 4-40-THD ,062~IN-THK 28480 2260-0002
3030-0007 5 20 SCRFU-SET 4-40 .12%-IN-LC SMALL CUP-PT 28480 3030-0007
3030-0051 7 2 SCREU-SET 4-40 ,094-IN-LC SMALL CUP PT 28480 3030-0051
3030-0145 2 4 SCREU SET 6-32 ,125 IN-LG FLAT PT Al Y 28480 3030-0145
3050-0011 3 1 WASHER-FL NM NO. § ,13~-IN D ,25-IN-0OD 78400 an%0-0011
3050-0017 k4 4 WAGHER-FL MTLC 1/4 IN ,26-IN-1D 28480 3050-0017
3050-0032 B 1 UASHER-FL MTLC NO. 8 1BND 28480 3050-0032
3050-0105 L3 11 UACHFR -FL MTLC NO. 4 ,125-IN-1D 20480 3050-0105
3050-0124 7 5 UASHER-FL MTLC NO. 5 ,13 .IN-ID 28480 3050-0124
0855%-00022 | 2 1 MYLAR CABLE SHIELD 2848¢ wes59-00022

See introduction to this section for orderinginformation
*Indicates factory selected value




Pages 8-51 through 8-65/8-66: YIG-TUNED OSCILLATOR ASSEMBLY AG

Table 83 RF Section, Replaceable Parts

2240A & Below

2236A & Below

1951A00285
& Below

1951A, 1945A
& Below

1909A & Below

Add ASMP3, HP Part Number 08559-20041, Check Digit 7, COVER, 2\D
L.O.

Under MiscellaneousParts:
Changethe quantity of HP Part Number 2200-0119 from 7 to 9.
Delete HP Part Number 2200-0156.

Change/ to HP Part Number 08559-60005, Check Digit 7.

ChangeA5MP2 to HP Part Number 08559-20002, Check Digit 0, CAMTY
BLOCK.

Change/ to HP Part Number 5086-7301, Check Digit 5.

Add HP Part Number 08559-00033, YTO SHIELD.

NOTE
The following componentshave preferredreplacements;A5C4 and
A5L2. If the instrumentdoesnot containthe preferred
replacementvalues, as shownin this ReplaceablePartslist and
Schematicin the Manual, then bothcomponentsshould be changed
at the sametime.

ChangeAS5CR2 and A5CR3 to HP Part Number 0122-0078, Check
Digit 2, DIODE-VVC BVR=30V Q=225-MIN.

ChangeASL3 to H? Part Number 08559-00020, Check Digit 0,
COUPLING LOCP INPUT.

Figure 82. 2nd Converter, Component |ocations

2236A & Below

Delete FrontYIG Mounting Bracket, H° Part Number 08559-00035.
Delete Rear YIG Mounting Bracket, H° Part Number 08559-00036.

NOTE

Prior to 2236A serial  prefix, the YIG-~Tumed Oscillator
Assembly A6 was mounted t0 theside  gusset

Figure 82 YIC-Tuned Oscillator Assembly A6 and Shielded Components

2236A & Below

Delete Figure 8-22.

Figure 825 RF Section, Schematic Diagram

2236A & Below

Replaceappropriatesectionsof Figure 8-25 with new P/O Figure
8-25 (SERIAL PREFIX 2236A) included in this Manual Backdating
supplement
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Pages8-67 through 8-81/8-82: FREQUENCY CONTROL ASSEMBLY A7

Table 8-a. Frequency Control Assembly A7, ReplaceableParts

2236A & Below ReplaceTable 8-4 with new Table 8-4 (SERIAL PREFIX 2236A4)
included in this Manual Backdatingsupplement.

2208A & Below Make the following changesto new Table 8-4 (SERIAL PREFIX
2236A):

Change A7 to HP Part Number 08559-60021, Check Digit 7.

Add A7Ct and A7C2, HP Part Number 0180-2208, Check Digit 6,
CAPACITORFXD 220UF +-10% 10VDC TA.

Add A7C11, HP Part Number 0160-2055, Check Digit 9, CAPACITOR-
PO .01UF +80~-20% 100VDC CER

Delete the following:
A7C13, A7C14, ATCR8, ATCR9, AT7Q19, and A7Q20.

ChangeA7R30 to HP Part Number 0698-3428, Check Digit 1,
RESISTOR 14.7 1%.125W F TC=0+-100.

ChangeA7R31 to HP Part Number 0757-0199, Check Digit 3,
RESISTOR 21.5K 1%.125W F TC=0+-100.

Add ATR98, HP Part Number 0757-0465, Check Digit 6, RESISTOR
100K 1%.125W F TC=0+-100.

Delete the following:
ATR100, ATR101, ATR102, A7U12, and ATVRI1.

Add ATW1, HP Part Number 8159-0005, Check Digit 0, WIRE 22AWG W
PC 1X22 80C.

2004A & Below Delete ATR99.
Figure 8-28. Frequency Control Assembly A7, Component Locations

2236A & Below ReplaceFigure 8-28 with new Figure 8-28 (SERIAL PREFIX 2236A)
included in this Manual Backdating supplement.

2208A & Below ReplaceFigure 8-28 with new Figure 8-28 (SERIAL PREFIX 22084)
included in this Manual Backdatingsupplement.
Add the following to Figure 8-28 (SERIAL PREFIX 2208A):
Add C12 betweenTP2 and the negative (-) side of C8.
Add R99 to the left of TP7.

2004A & Below Delete ATR99.
Figure 8-29. Frequency Control Assembly A7, Schematic Diagram (1 of 2)

2236A & Below ReplaceFigure 8-29 (1 of 2) with new Figure 8-29 (1 of 2)
(SERIAL PREFIX 22364) included in this Manual Backdating
supplement.

2208A & Below Make the following changesto Figure 8-29 (1 of 2) (SERIAL PREFIX
2236A):
Change A7 to HP Part Number 08559-60021.
In function block (A), add R98, 100K, as follows:
Open the FM/MAIN lice at the left sideof R33.
Connectone side of R98 to the left side of R33.
Connectthe other side of R98 to the FM/MAIN line.



Figure 829 Frequency Control Assembly A/, Schematic Diagram (1 of 2) (COG~'~)
2004A & Below Make the following changesin function block (A):

Delete R99.

Connectpin 7 of U10B to pin 10 of u10C.

Figure 82 Frequency Control Assembly A7, Schematic Diagram (2 of 2)

2236A & Below Replace Figure 8-29 (2 of 2) with new Figure 8-29 (2 of 2)
(SERIAL PREFIX 2236A) included in this Manual Backdating
supplement.

2208A & Below Make the following changesto Figure 8-29 (2 of 2) (SERIAL PREFIX

22364):

ChangeAr to HP Part Number 08559-60021.

Replacefunction block (E) with P/O Figure 8-29 (SERIAL PREFIX
2208A) included in this Manual Backdating supplement.

In function block (G), deleteC14 and R102.



TABLES4. FREQUENCY CONTROL ASSEMBLY A7, REPLACEABLE PARTS (1 OF 3)(SERIAL PR EFIX 2236A)

Reference HP Part (c| q. P Mfr

: A Descr n Mfr Part Number
Designation | Number |0 “%Y Tpri Code f

a7 0a55? -L00Ln | & 1 FREQUENCY CONTROL ROARD 2na8n Ess7-60068
@703 n180-02%1 3 2 CAPACITOR-FXD 1UF+=10% 35VDC TA 54709 150D10SXTOASA
ATCA ginon-2141 b 1 CAPACITOR FXD 3,300+ 10% S0VDC TA 56207 150 DIANKPISOTZ
A7CS 0160-3457 7 1 CAPACITOR-FXD 2A00PF + 10 250VDL CER 2rAn0 0160-3457

a7Ce D160-4084 a 4 CAPACITOR FXD .1UF + 20% S0vDC CE 34810 016H0-4004

A7LY? 0180-0197 ] 1 CAPACTTOR-FED 2.2UF+-10% 20UDC TA SHPAT 150RP25XP 07 0A0
A7CE p1Bo--2207 5 1 CAPACTTOR: FXD 100UF+=10% 10VDC TA 56707 15001 A7XFOIORD
A7LY 01801744 5 2 CAPACITOR-FXD 15UF+-10% 20UDC TA SLID9 150D156X000RT
ATCLD D1R0-1746 S CAPACITOR TXD 15UF+-10% P0UDEC TA SH2RT 150D SAXP20 0D
a7C12 0180-0291 3 CAPACITOR-FXD 107 +=10% 3I5UDE TA S6707 15001 05XF035AD
ATC13 D1460-4004 a CAPACITDR-FXD .1UF + 20% S0VDC CER 28410 0160 4084

A7C14 0140-0198 5 1 CAPACITOR-FXD 200PF +-5% JIN0VDE MICA 7136 DMISF201T0300WVICR
A7CR1 1701-0040 1 [ DINDF -SWITCHING 30V SO0HA PHG DO-35 284110 1901 0040

A7CR2 1701-0040 1 DIODM SWITCHING 30V SDMA ZNS DN-35 2rann 1901-0040

A7CR3 1701 -0050 3 1 BINDT -SWITCHING 80V 200MHA 2NG5 DO-3% 28480 1701-0050

A7CR4 1901-0040 1 DIODE-SWITCHING 30V SOMA NS DO-3%5 2nann 1901-0040

A7CRS 1701-0040 1 DIODE -SWITCHING 30V S0MA PNS DO-35 8480 1701-0040

A7CRE 1901 -0040 1 PIODE-SWITCHING 30V S0MA 2NG DO-35 20480 1901-0040

A7CR7 1701-0040 1 DIODC- SWITCHTNG 30V SOMA DNS DO-35 ~RaB0 1901-0040

A7CRE 19010518 a8 2 DINDF -SH SIG SCHOTTKY 28400 1901-0510

A7CRT 1701-0518 i DINDF-5H S1C GCUOTTKY TE4ABD 1701-0518

A7 1251-4700 9 ] CONNECTOR 3-PIN M POST TYPF Fn400 1251 -4700

ALY 0nsS5Se-80011 | & & FILTER, COIL, BLUE 28480 tessaA-go01l
A7L2 OHSSE-B0011 | & FILTER, COTL, BLUE 28480 nAsSsSe-s0011

ATE1 1854-0637 1 4 TRANSISTOR NPN DNP2174 51 T0-5 PD=000HW 01295 2ND217A

A7R2 1854-0637 1 TRANGISTOR NPN 2NP219A SI T0-S PD=000HW D129 PHE219A

A7G3 1853-0213 7 1 TRANSISTOR PNP 2N4234 51 TO-5 PD=1W 04713 2NAZ 36

ATRA NOT ASSIGNED

ATQS 1855-0251 7 1 TRANSISTOR HOSFFT N-CHAN E-MODE TO-3% SI 2RABD 1855- 0251

ATQG 1854-0404 [} 2 TRANSISTOR NPN SI TO-18 PD=360MW 2nano 1A%4-0404

A7a7 1854-0023 e 1 TRANSTSTOR NPN SI TO-18 PD=360HW 28480 10%4-0023

A7RB 1854=-0637 1 TRANSISTOR NPN 2N22194 S1 TO-5 PD=BD0HW 01295 ZNPP1FA

A7Q? 18530281 ? 4 TRANGISTOR PNP 2N2707A ST TO-18 PD=A00MW 04713 2N2907A

A7EI0 1855-0421 3 2 TRANSISTOR J-FET 2NS5114 P CHAN D-MODF 176%6 2NS114

A7@11 1853-0281 9 TRANSISTOR PNP ZN2907A S1 TO-18 PD=400HW 04713 2N2907A

A7R12 1853-0261 9 TRANSIGTOR PNP 2N2907A SI T0-18 PD=400MW 04713 2NPT07A

A7Q13 1855-0421 3 TRANSISTOR J-FET 2NS114 P-CHAN D-HODE 17856 25114

A7GIA 1853-0261 bl TRANSISTOR PNP 2N2907A S1 TD-18 PD=A00HW 04713 2N2T07A

A7Q15 18550417 7 1 TRANSISTOR J-FCT N-CHAN D-HODE TO-18 ST 28480 1855-0417

A7Q16 1854-04637 1 TRANSISTOR NPN 2N22194 51 TO-5 PD=B00HM 01295 2N2217A

A7@17 1853-0314 7 1 TRANSISTOR PHP 2N27054 SI TO-3% PD=A00HW na?13 2N290%A

A7Q18 1854-0404 o TRANSISTOR NPN SI TO-18 PD=340HW 28480 1054-0404

AT 1855-0278 ;] 1 TRANSISTOR J-FCT 2NS116 P-CHAN D-HODE 17854 2N3116

A7Q20 1855-0420 2 1 TRANSISTOR J-FET 2N4371 N CHAN D-MODC 01295 2N4391

A7R1 0678-3260 9 4 RESISTOR A&4K 1% .125W F TC=0+-100 28480 0698-3260

A7R2 0698-3160 a 1 RESISTOR 31.&X 1% ,125W F TC=0+-100 24546 C4-1/8-T0-3162-F
A7R3 0757-0280 3 3 RESIGTOR 1K 1% ,125W F TC=0+-100 24546 C4-1/8-TO0O-1001-F
ATRA 04698-3260 ? RESICTOR 464K 1% ,125W F TC=0+-100 20400 0698--3260

ATRS 0678-3260 9 RESISTOR 454K 1X .125W F TC=0+-100 28480 D&78-3260

A7RE 0757 -0445 ] 14 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-TD-1003-F
A7R7 D757-0438 3 5 RESISTOR S.11K 1% .125W F TC=0+-100 24546 CA-1/B-TO0-5111-F
A7RE 0757-0445 & RESISTOR 100K 1X ,125W F TC=0+-100 24546 C4-1/8-T0-1003~-F
ATRY 0678-3260 9 RESISTNR 464K 1% 1254 F TC=0+-100 28480 0678-3260

AZRID 0757-0465 & RESISTOR 100K 1% ,125W F TC=0+-100 2ASAb Ca4-1/8-T0-1003-F
A7R11 0757-04465 & RESISTOR 100K 1% .1254 F TC=0+4-100 24546 C4-1/8-T0=-1003-F
A7RI12 07357-0442 k4 12 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4 1/8-T0-1002-F
A7R13 07570442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 CA-1/B-T0-1002-F
ATR14 0&699-0703 3 7 RESISTOR 10K .1% ,1W F TC=04-10 2n480 0697-0903

ATR1S 0699-0703 3 RESISTOR 10K .1Z .1W F TC=D+-10 28480 0679-0703

ATR16 n&99-0903 3 RESISTOR 10K .1% ,1M F TC=04-10 28480 0677-0903

ATR17 0699-0703 3 RESISTOR 10K .1%X .1W F TC=0+-10 2B4B0 0679-0703

A7R1B 0&78-3456 5 2 RESISTOR 287K 1% .125W F TC=0+-100 24546 Ca4-1/8-T0-2873-F
ATR1? 0678-3442 b4 1 RESISTOR 237 1% .125W F TC=0+-100 24546 C4-1/8-T0-237R-F
A7R20 07357-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
ATR2L 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 245446 CA-1/8-T0-1002-F
ATR22 0757-0441 -] 1 RESISTOR 8.25K 1X .1235W F TC=0+-100 24546 C4-1/8-T0-8B251-F
ATR23 0757-0438 3 RESISTOR S.11K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5111-F
A7R24 0757-0123 3 2 RESISTOR 34.BK 1X .125W F TC=0+-100 26480 0757-0123

ATR23 0757-041% 0 1 RESISTOR &B1 1% .125W F TC=0+-100 24546 C4-1/8-TO-6B1R-F

See introduction to this section for ordering information
*Indicates factory selected value




TABLE84, FREQUENCYCONTROLASSEMBLY A7, REPLACEABLEPARTS(2 OF 3)(SERIALPREFIX 2236A)

Reference HP Part |c - Mfr

Designation Number [ol Qty Description Code Mfr Part Number
ATR26 0757-0277 o 2 RESISTOR 3.16K 1% ,1235W F TC=0+ 100 24546 CA-1/8-T0-3161 -F
A7RE7 0811-34%2 1 1 RESISTOR 133 1% 12U PW TC=0:-2 211480 0f111- 3492

ATRZ2E 2100-1753 8 1 RESISTOR TRMR 20 5% W 3TDR ADJ 1 TRN 20480 2100-1753

A7R29 0678-3157 3 2 RESISTOR 19.6K 1% .1254 F TC=04-100 24546 C4-1/8-T0-1962-F
ATRI0 0757-0442 ? RESISTOR 10K 1% .125W F TC=0+-100 24546 CA-1/B-TO-1002-F
A7TRI1 D757-0442 7 RESISTOR 10K 1% .125W F TC=0+-100 24546 CA-1/8-T0-1002-F
A7R3D 0678-3157 3 CSISTOR 17.6K 1% .125W F TC=0+ 100 24546 Ca4-1/8-T0-1962-F
A7ZRI3 0757-0465 & RESISTOR |OOK 1% .12%W F TC=0+-180 74546 C4-1/8-TO-1003-F
A7R34 0757 -0442 L RESIGTOR 10K 1% 125W F TC=0+-100 24546 C4 1/8-TO-1002-F
A7RIS 0757-02%0 5 2 RESISTOR &.19K 1% .125W F TC=0+~100 19701 HF4C1/8-T0-6191-F
A7R3E 0757-02%0 5 RESISTOR 6.19K 1% ,125W F TC=0+-100 19701 HMF4C1/8-TO0-6171-F
A7RI? 0757-0401 0 1 RESISTOR 100 1% 1250 F TC=0+-100 74546 CaA-1/8-TO-1M1-F
ATR3B 2100-1756 1 1 RESISTOR- TRHR 200 5% W SIDE ADJ I-TRN 28480 21001756

A7RIY 0757-0795 5 1 RESISTOR 75 1% .SW F TC=0+ -100 19701 MF-1/2-TO-75R0~-F
ATRAD 0678-6360 -] 1 RESISTOR 10K 1% ,125W F TC=0+-25 78400 06986360

ATRA1 0659-0700 0 1 RESISTOR 12,4K ,1%Z .1W F TC=0+-10 28480 06970700

ATRAZ 0757-0280 3 RESISTOR 1K 1% ,12%W F TC 100 24546 C4-1/8-TO0-1001-F
A7RAZ 0757-0442 ? RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1002-F
ATRA4 NOT ASSIGNED

A7RAS 0811-1003 b 1 RESISTOR 50 1% 12W PU 28480 0811-1003

ATRAL 0757-0442 9 RESTISTOR 10K 1% 1258 F TC=8+-100 24546 C4 -1/8-TO-1002-F
A7RAT7 0757-0424 2 1 RESISTOR 1.1K 1% .125W F TC=0+-100 714546 C4-1/8-T0-1101-F
A7RAB 06990903 3 RESTSTOR 10K ,i% .1W F TC=0+-10 28480 0699-0703

ATRAT 0699-0703 3 RESISTOR 10K .1% .1W F TC=04-10 20400 06770903

ATRS0 0678-0083 B 1 RESISTOR 1.96K 1% .125W F TC=0+-100 245464 C4-1/8-T0-1961-F
A7RI1 0811-1175 3 1 RESISTOR 4.22K 1% .125W PMV TC=0+-10 07008 KP&1-4221-1
A7RSZ2 2100-3123 0 1 RESISTOR-TRHR 500 16X C SIDE-ADJ 17 TRN 02111 43P501

A7RS3 0811-3053 k] 1 RESISTOR 3.16K 1% .12%W PWU TC=0+-10 20940 114-1/8-D-3161~F
ATRS4 0679-0903 3 RESISTOR 10K .1X ,1W F TC=0+ 10 28430 01699-0703

A7RSS 2100-2851 44 2 RESISTOR-TRHR 2K 10% WW STDE~-ADY 20 TRN 02660 ipiop-202

A7RSE 0699-0901 1 1 RESISTOR 33.5K ,1% .18 F TC=0+-+190 28480 1679-0901

A7RS7 0757-0438 3 RESISTOR S5.11K 1% .125W F TC=0+-100 24546 C4-1/8-T0-5111-F
AFRSB 0757-0440 7 1 RESISTOR 7.5K 1% ,125W F TC=0+-100 24546 CA4-1/8-T0-7501~F
A7RS? 04698-3153 4 1 RESISTOR 3.B3K 1% .125W F TC=0+-100 24546 Ca-1/8-T0-3821-F
A7RED 0757-0464 5 1 RESISTOR %0.9K 1% .125W F TC=0+-100 24546 Ca4-1/B-TO-%092-F
A7R61 0698-7929 5 1 RESISTOR 9.09K .1% .125W F TC=0+-50 19701 MFAC1/8-T2-9091-B
ATREZ 0757-0202 ? 1 RESISTOR 13.7K 1% .125W f TC=0+-50 28480 0757-0202

A7RE3 0498-B4L37 ] 1 RESISTOR 6.81K .1% .1254 F TC=0+-50 268480 0698- B&ST7

ATRE4 0698-3532 B 1 RESISTOR 18.2K ,5X .12%5W F TC=0+-100 03888 PHESS-1/8-TO0-1822-D
A7RES 01698-6B47 4 1 RESISTOR 6.04K ,5% ,125W F TC=0+-50 24546 NCS5-1/8-T2- 6041-D
ATREE 06788608 ¥ 1 RESISTOR 4.525K .1X ,125W F TC=0+-25 284110 0678-B60B

A7R67 0757-0465 & RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
A7R6E 0757-0442 L4 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4a-1/8-TO-1002-F
A7RSEY 0757-0438 3 RESISTOR §.11K 1% ,1254 F TC=0+~100 24546 C4-1/8-T0-5111-F
ATR70 0757-0458 44 7 RESISTOR 51.1K 1% .125W F TC=0+-100 24546 Ca-1/8-T0-S5112-F
AZR71 0757-0279 ] RESISTOR 3.16K 1% ,12%W F TC=0+-100 24546 C4-1/8-T0-3161-F
A7R72 0757-0438 3 RESISTOR 5.11K 1% ,1254 F TC=0+-100 24546 C4-1/8-T0-5111-F
A7R73 0757-0123 3 RESISTOR 34.8K 1% .125W F TC=0+-100 20480 0757-0123

ATR74 2100-1758 3 1 RESISTOR-TRMR 1K 5% WW SIDE-ADJ 1-TRN 28480 2109-1758

A7RTS 0757-04563 4 1 RESISTOR 82.5K 1% .125W F TC=0+-100 24546 C4-1/8-TO0-8252-F
ATR7E 0757-0462 3 2 RESISTOR 75K 1% .125W F TC=0+-100 24546 C4-1/8-T0-7502-F
A7R77 0757-0462 3 RESISTOR 75K 1% .125W F TC=0+-100 24546 C4-1/8-T0-7502-F
A7R78 0757-0444 1 1 RESISTOR 12.1K 1X .125W F TC=0+~100 24546 Ca-1/8-T0-1212-F
ATRTY 0737-0442 4 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1002-F
A7REB0 0757-028% 2 1 RESISTOR 13.3K 1% .1254 F TC=0+-100 19701 HWFAC1/B-TO0-1332-F
A7RBEL 0757-0280 3 RESISTOR |K 1% .125W F TC=0+-100 24546 C4- 1/8-TQ-1001-F
ATRB2 0757-0456 1 RESISTOR 51.1K 1X .125W F TC=0+-100 24546 C4-1/8-TO0-5112-F
A7RE3 0757-0438 7 RESISTOR 51.1K 1% .125W F TC=0+~100 24546 C4-1/8-T0-5112-F
A7RB4 0757-0458 7 RESISTOR 51,1K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-5112-F
A7RES 0757-0458 ? RESISTOR 51.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-S112-F
A7RBL 0757-0458 7 RESISTOR %1.1K 1X ,1254 F TC=0+-100 24546 C4-1/8-T0-5112-F
A7RE? 0737-0458 ? RESISTOR 51.1K 1% .125W F TC=0+-100 24546 Ca-1/8-T0-5112-F
A7REE 0737-0465 L RESISTOR 160K 1X ,125W F TC=0+-100 24546 €4-1/8-T0-1003-F
ATRB? 0757-0445 b RESISTOR 100K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-1003-F
ATR70 0757-0465 L] RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
A7R?1 0757-0465 & RESISTOR 100K 1X ,125W F TC=0+-100 24546 C4-1/8-T0-1003-F
A7RP2 07570463 & RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
A7RY3 0757-0465 b RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
ATRTAN 0698-3452 1 1 RESISTOR 147K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1473-F
AZRYS 210-2835 9? RESISTOR-TRMR 2K 10% UU SIDE-ADS 20-TRN 02660 3g10rP-202

ATRYE 0757-0442 ki RESISTOR 10K 1% .125W F TC-0+-100 24546 Ca-1/8-T0-1002-F
A7RY? 04678-34356 E] RESISTOR 287K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-2873-F
ATRIT 2100-3426 L 1 RESISTOR-TRHR 20 10% C SIDE-ADJ I-TRN 28480 2100-3428
AZRI0D 0737-0465 & RESISTOR 100K 1% ,125W F TC=0+-100 24546 CA4-1/8-T0-1003-F
ATR101 0757-0465 & RESISTOR I0OK 1X ,125W F TC=0+-100 24546 Ca-1/8-T0-1003-F

See introductionto this section forordering information

*Indicates factory selectedvalue




TABLE84. FREQUENCY CONTROLASSEMBLY A7, REPLACEABLE PARTS (30F 3) (SERIALPREFIX 2236A)

Reference HP Part |c Descrinii Mfr
s Qty escription Mfr Part Number

Designation | Number |o P Code

A7R102 n678-7212 7 1 RESISTOR 100 1% .05W F TC=0+-100 24%46 €3 1/8-TO-100R F

A7TP12 1251 -0600 0 2 CONNFCTOR -“8GL CONT PIN 1.14 MM-BSC 57 SO 21480 1051-0600

A7U1 1926-0229 5] 5 1 OF AMP LOW-DRICT TO-2% PKG 06665 aP-05cy

A7 1A26-0102 [ 3 IC OP AMP LOMW -BIAS H-IMPR T0 99 PKG 27014 LMI1PH

A7U3 1826 0227 8 1C OF AMP LOM-DRIFT TO-97 PKG B66LS

A7LIA 10926-0102 & IC OF AMP LOW- RTAS H-IHPD T0O-99 PKG 27014 )

A7US 1926-0229 3] 1IC OF AMP LOW-DRIFT TD-77 PKG Bhb6S OP-05C]

a7u6 1826-0229 8 IC OP AMP LOW-DRIFT TD-9% PKG N&bbS or nscd

A7U? 1B20-1526 a8 1 IC DEDR CHOS RBED TO-DEC 4 TO-10 LING 04713 HMC1 30208001

A7UB 1826-0102 & IC O AMP LOMW-RIAS ‘H-IMPD TO 99 PKG 27014 | HZ1PH

A7LY 1958-0023 7 1 TRANSTSTOR ARRAY 16 PIN PLSTC DIP 15685 CAINEE

A7UID 16826-0417 6 1 IC SWITCH ANLG GUAD 16-DIF  PKG 27014 LF 133330

A7U11 1AR6-0371 1 1 IC 0P AMP LOM BTAS M-IMNPD TD 99 PKG 27014 LF2s6H

A7U12 18260229 ] IC O AMP LOW-DRIFT TO-99 PKG NLLOS ar esey

A7VR1 1702-0579 3 1 DINDE -ZNR 5.1V 5% PD=1W 1R=10UA RETTEL 1202-057%

A7UR2 19202-0625 0 1 DIODE-ZNR INB29 6.2V S% DO 7 PD=.25uW 04713 1NG2R

ATVRI 1202-3193 3 1 DIOPE -ZNR 13,3V 5% DO 35 Ph=, 44 nH4ARND 1902- 3193

A7 MISCELLANEDUS PARTS

0520-0120 7 ] BCREW MACH 2 %6 2% IN { C PAN WD P071 28480 05200128
0510-0001 4 4 THREADED INSERT-NUT 6-32 .R62-IN-LG STI 20480 0410 0001
1205-0095 0 3 HEAT STNK GG TO 5/7T0 3905 30161 3025H
1200-0173 5 3 INSUL ATOR-XSTR DAP -GL 20410 1200-0173
2170--D014 1 4 WAGHER LK INTL T ND, 2 ,099-1N-ID P0480 2120-0014
2200-0107 1 SCREW MACH 4 40 .37% IN-1G PAN HD PQZT 28480 22000107

Seeintroduction to this section forordering information
*Indicates factory selectedvalue
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Pages 8-83 through 8-95/8-96: MARKER ASSEMBLY A8

Table 8-5. Marker Assembly A8, ReplaceableParts

2309A & Below

2152A & Below

1945A00241,249,

258,262,265,277:

1951400283 ,286,
288-290,292,
295-300; 2003A
& Below

ChangeA8 to HP Part Number 08559-60022, Check Digit 8.

Delete A8C2.

ChangeA8R13 to HP Part Number 0757-0438, Check Digit 3, RESISTOR
5.11K 1% .125W F TC=0+-100.

ChangeA8R36 to HP Part Number 0757-0466, Check Digit 7, RESISTOR
110K 1%.125W F TC=0+-100.

Add A8R82, HP Part Number 0757-0438, Check Digit 3, RESISTOR
5.11K 1% .125W F TC=0+-100.

ChangeA8R108 to HP Part Number 0698-7277, Check Digit 6,
RESISTOR51.1K 1%.125W F TC=0+-100.

Delete ABR110.

Delete AR11N.

ChangeA8U4 to HP Part Number 1826-1058, Check Digit 8, I1C CP AP
&P 8-T0-99 PKG.

Delete A8CR21.

ChangeA8R33, A8R87 and ABR88 to HP Part Number 0757-0123, Check
Digit 3, RESISTOR34.8K 1%.125W F TC=0+-100.

Delete ASR108.

Delete A8R109.

ChangeA8R34 and A8R62 to HP Part Number 2100-0670, Check
Digit 6, RESISTORTRMR 10K 10%C SIDE-ADJ 17TRN.

ChangeA8R39 to H? Part Number 2100-3754, Check Digit 3,
RESISTORTRMR 1M 10% C SIDE-ADJ 17-TRN.

ChangeA8R40 to HP Part Number 2100-3752, CheckDigit 1,
RESISTORTRMR 500K 10%C SIDE-ADJ 17-TRN.

ChangeA8R61 to H? Part Number 2100-3750, Check Digit 9,
RESISTORTRMR 20K 10% C SIDE-ADJ 17-TRN.

ChangeA8R94 to ABRO4*®,

ChangeA8R9u4* to HP Part Number 0757-0460, Check Digit 1,
RESISTOR61.9K 1%.125W F TC=0+-100.

Figure 8-32, Marker Assembly A8, Compoment Locations

2309A & Below

2152A & Below

ReplaceFigure 8-32 with new Figure 8-32 (SERIAL PREFIX 2309A)
included in this Manual Backdating supplement.

Make the following changesto new Figure 8-32 (SERIAL PREFIX
2309A):
Delete ABCR21, A8R108, and A8R109.



Figure 8-33. Marker Assembly A8, Schematic Diagram (1 of 2)

2309A & Below ChangeA8 to HP Part Number 08559-60022.

Replacefunction block (I) of Figure 8-33 with new P/O Figure 8-
33 (1 of 2) (SERIAL PREFIX 2309A) included in this Manual

Backdating supplement.

2152A & Below Make the following changesto new Figure 8-33 (1 of 2) (SERIAL
PREFIX 2309A):
Change R33 to 34.8K.
Change R87 and R83 to 34.8K.
Delete the +14,5V supply at R108.
Delete R108, R109, and CR21.
Connectpin 14 to pin 1 of U2A,

2017A & Below In the edgeconnectortable for P1, changeFUNCTION BLOCK entry
for pin 10, -10V, to NC.

Figure 8-33. Marker Assembly A8, Schematic Diagram (2 of 2)

2309A & Below ChangeA8 to HP Part Number 08553-60022.
Replaceright half of function block (E) of Figure 8-33 with new
P/O Figure 8-33 (2 of 2) (SERIAL PREFIX 2309A) included in this
Manual Backdating supplement.

2017A & Below In function block (D), change-lOV to -12.6V at the wiper of R61
and at pin 4 of U15.

1945A00241, 249, Make the following changesin function block (E):

258,262,265,277; Change R34 to 10K.

1951A00283, 286, Change R62 to 10K.

288-290,292, ChangeR94* to 61.9K.

295-300; 2003A
& Below
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Pages 8- 97 through

8-115/8-116: SWEEP GENERATOR/BANDWIDTH CONTROL ASSEMBLY /O

Table 8-6. Sweep Generator/Bandwidth Control Assembly A9, Replaceable Parts

2236A & Below

2203A & Below

2107TA01633
& Below

Figure 83 Sweep
2203A & Below

2107A01633
& Below

Changea9 to HP Part Number 0855960074, Check Digit 0.

ChangeA9C24 to HP Part Number 0160-2055, Check Digit 9,
CAPACITORFXD .01UF +80-20% 100VDC CER.

ChangeA9C26 to HP Part Number 0160-0153, Check Digit 4,
CAPACITORFXD 1000PF +-10% 200VDC POLYE.

ChangeA9R70, A9R73, and A9R81 to HP Part Number 0698-7794, Check
Digit 2, RESISTOR 10K .25% .12W.

ChangeA9R83 to HP Part Number 0698-8322, Check Digit 4, RESISTOR
111 OHM .25% .12W.

ChangeA9R120* to HP Part Number 0698-3153, Check Digit 9,
RESISTOR 3.83K 1%.12W.

Under MiscellaneousParts,delete H? Part Number 1200-0173.

ChangeA9 to HP Part Number 08553-60071, Check Digit 7.

Delete A9CR29, A9Q56, A9R106, A9R123, and A9R124,

ChangeA9Q29 to HP Part Number 1855-0062, Check Digit 8,
TRANSISTOR JHET N-CHAN D-MODE SI,

ChangeA9R88 and A9R89 to HP Part Number 0757-0465, Check Digit
6, RESISTOR 100K 1%.125W F TC=0+-100.

ChangeA9R95 to HP Part Number 0757-0470, Check Digit 3, RESISTOR
162K 1%.125W F TC=0+-100.

ChangeA9R96 to HP Part Number 0757-0467, Check Digit 8, RESISTOR
121K 1%.125W F TC=0+-100.

ReplaceTable 8-6 with new Table 8-6 (SERIAL PREFX
2107A01633) included in this Manual Backdating supplement.

Generator/Bandwidth Control Assembly A9, Component Locations

ReplaceFigure 8-39 with new Figure 8-39 (SERIAL PREFIX 22034)
included in this Manual Backdating supplement.

ReplaceFigure 8-39 with new Figure 8-39 (SERIAL PREFIX
2107A01633) included in this Manual Backdating supplement.

Figure 8-40. SweepGenerator/Bandwidth Control Assembly A9, Schematic Diagram (1 of

2)
2236A & Below

2203A & Below

2107TA01633
& Below

Changef® to HP Part Number 08559-60074.

ChangeA9 to HP Part Number 08553-60071.

In function block (0), changeR88 and R89 to 100K.

Replacefunction blocks (L), (M), and (N) with P/O Figure 8- 40
(2 of 2) (SERIAL PREFIX 22034) included in this Manual
Backdatingsupplement.

ReplaceFigure 8-40 (1 of 2) with new Figure 8-40 (1 of 2)
(SERIAL PREFIX 2107A01633) includedin this Manual Backdating
supplement.

In function block (F), add a numerall next to the ground symbol
at the collector of Q5.



Figure 840 Sweep Generator/Bandwidth Control Assembly A9, Schematic Diagram (2 of

2)

2236A & Below

2203A & Below

2107A01633
& Below

Change® to HP Part Number 08559-60074.
Changethe following in function block (A):
C26 to .001UF,
R120%* to 3830.
Changethe following in function block (0):
R83 to 111.
Add a "1" next to the ground symbol at the sourceof Q23, 425,
Q29, and at the emitter of 448.

Change® to HP Part Number 08559-60071.
In function block (C), delete R106.
In function block (D), changeR9 to 162K and R% to 121K.

ReplaceFigure 8-40 (2 of 2) with new Figure 8-40 (2 of 2)

(SERIAL PREFIX 2107401633) included in this Manual Backdating
supplement.



TABLE86. SWEEP GENERATOR/BANDWIDTH CONTROL ASSEMBLY A9, REPLACEABLE PARTS(10F 4) (SERIALPREFIX 2107A01633)

Reference HP Part |c Descripti Mfr
: s Qty escription Mfr Part Number

Designation | Number [o P Code

[ 08559-60023 | 9 1 WEEP GENERATOR/BANDWIDTH CONTROL 28480 08559--60023
AFC1 0180 -0197 8 5 CAPACITOR-FXD 2.2UF+~18% 20VDC TA 56289 150D225X902CA2
AgC2 0160-3456 & 3 CAPACITOR-FXD 1800PF +-10% 1KVDC CER 28480 0160 ~3456

ATC3 0168-3402 2 1 CAPACITOR-FXD 1UF +-5% S8VDC MET-POLYC 20480 01403402

ATCA 0160-3009 5 1 CAPACITOR-FXD 782PF +-1% 100VDE MICA 28480 01603009

A9CS 0180-0197 -] CAPACITOR-FXD 2.2UF+-18% 206UDC TA 56289 150D225X9020A2
ATCE 0160-3094 8 2 CAPACITOR-FXD ,1UF +-13% 100VDC CER 28480 0160-3094

A9C? 0160-3456 6 CAPACITOR-FXD 1000PF +-10% 1KVDC CER 28480 014L0~3456
ATCE 0160-3466 8 2 CAPACITOR-FXD 100PF +-10% 1KUDC CER 28480 0160-3466
ALY 01460-2257 3 1 CAPACITOR-FXD 10PF +-5% S00UDC CER 0+-60 26480 0160~-2257
APC1 0160 -2150 5 1 CAPACITOR-FXD 32PF +-5% 300VDEC MICA 28480 0160 -2150
APC11 0180-0197 8 CAPACITOR-FXD 2,2UF+-10% 20VDC TA 56289 150D225X9020A2
ASC12 0140-0192 9 1 CAPACITOR-FXD 68PF +-5% 308VDC MICA 72136 DM1SE6B0T0300WV1ICR
A9C13 0180-0197 8 CAPACITOR-FXD 2.2uF+-18% 20VDC TA 546289 150D225X9020A2
ATC14 D160-4297 5 2 CAPACITOR-FXD .022UF +80-20% 100UDC CER 56289 €923F 101142232822~ CDH
APC1S 0160-3435 & CAPACITOR-FXD 1008PF +-10X% 1KVUDC CFR 28480 0160-3454
AFC1E 0160-3094 8 CAPACITOR-FXD .1UF +-10% 100VDC CER 28480 0160-3094
ATC17 0160-3464 8 CAPACITOR-FXD 180PF +-10% 1KVDC CER 28480 0160 3466
AC1B D160-4297 5 CAPACITOR-FXD ,022UF +80 -20% 100VDC CER 56289 CI23F101H2232622-CDH
A9C19 01680-2205 3 1 CAPACITOR-FXD ,33UF+~10% 35VDC TA 56209 150D334X703582
ASC20 0180-1743 2 1 CAPACITOR-FXD . 11F+~10% 3%VDC TA 56289 15001 DAXTIISAZ
A9C21 0168-0153 & 1 CAPACITOR-FXD .033UF +-10% ZOOVDC POLYE 28480 0160-01463
ayC22 0160-2055 9 1 CAPACITOR-FXD .01UF +80--28% 10DVDC CER 28480 0160-2055
APC23 0160-013% & 1 CAPACITOR-FXD 3300PF +-10% 200VDC POLYE 28480 0160-8155
ATC24 0160-0153 4 1 CAPACITOR-FXD 1000PF +-10% 203VDC POLYE 28480 0160-0153
APC2S 0160-0134 1 1 CAPACITOR-FXD 220PF +-5% 300UDC MICA 28480 0160-0134
ATC26 0180-0197 ] CAPACITOR-FXD 2.2UF+-10% 20VDC TA 56289 1350D225X9020A2
A9C27 0170-0066 9 1 CAPACITOR-FXD .827UF +-10% 200VDC POLYE 28480 01708066
ATCR1 1901-0050 3 23 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
APCR2 1901-0058 3 DIODE-SWITCHING B0V 200MA 2NS DO-35 28400 1701-8050
AYCR3 1701-0050 3 DIODE-SUITCHING 80V 203MA 2N§ DO-35 28480 1901-0050
APCRA 1901-00% 3 DIODE-SUITCHING B0V 200MA 2NS DO-35 28480 1901-8050
AFCRS 1901-0376 & 1 DIODE-GEN PRP 3SV SOMA DO-35 28480 1901-0376
APCRS 1981 -0050 3 DIODE-SUITCHING B0V 200MA 2NS DO-35 28480 1901-8050
ASCR? 1901-0050 3 DIODE-GUITCHING 88V 288MA 2N8 DO-35 28480 1901-0050
ATCRE 1901-0050 3 DIODE-SWITCHING 80V 200MA 2N§ DO-35 20480 1901-0050
APCRY 1701-0050 3 DIODE-SWITCHING 80V 20IMA 2NS DO-35 28480 1901-0050
APCR10 1981~00350 3 DIODE-SWITCHING 80V 260MA 2NS DO-35 28480 1901-8058
AFCR11 19010050 3 DIODE-SUITCHING B8V 200MA 2NS DO-3S 28480 1901-0050
AYCR12 1901-0050 3 DIODE-SUITCHING 8%V 200MA 2NS DO-35 28480 1701-0050
AFCR13 1901-0050 3 DIODE-DUITCHING 88V 200MA 2N8 DO-35 28480 1901-0050
AFCR14 1901-0050 3 DIODE-SWITCHING 86V 200MA 2NS DO-35 28480 1701-9050
AFCR1S 1901-0050 3 DIODE-SUITCHING 83V 200MA 2NS§ DO-35 28480 1701-0050
ASCR1& 1981-0050 3 DIODE-SUITCHING 88V 200MA 2NS DO-35 28480 1901-0050
ATCR17 1901-0050 3 DIODE-WITCHING B3V 200MA 2N8§ DO-35 28480 1901-0050
AFCR18 1901-00%0 3 DIODE-SUITCHING B0V 200MA 2NS DO-35 28480 1901-0050
ATCR19 1901-0050 3 DIODE -SWITCHING 80V 208MA CNS DO-35 28480 1701-0050
A9CR20 1901-0050 3 DIODE-SUITCHING B6V 260MA 2NO DO-35 28480 1701-9050
APCR21 1901-0050 3 DIODE-SWITCHING 80V 200MA 2N3 DO-35 28480 1901-0050
APCR22 1901-00%0 3 DIODE-BYITCHING 80V 200MA 2NS DO-35 28480 1901-0050
ACR23 1901-0050 3 DIODE-.SWITCHING B0V 200MA 2N8 DO-35 28480 1901-0050
ATCR24 1901-0050 3 DIODE-SUITCHING 88V 200MA 2NS DO-35 28480 1901-9050
ATCR2S 1901-053%9 3 1 DIODE-SH BIG SCHOTTKY 28480 1901-0339
ATHPL 7100~-0499 4 1 OSCILLATOR SHIELD 28480 7100-04699

1205-0202 1 1 THERMAL LINK DUAL TO-18-CS 28480 1205-0202

ATHP2 04N3-0026 & 1 PLUG-HOLE BDR-HD FOR +3187~D~HOLE NYL 02768 207-120241-03-1101
A7Q1 1854-0071 7 14 TRANSISTOR NPN S1 PD=300MW FT=200MHZ 28480 1854-0071

ATG2 1855-0082 2 7 TRANSISTOR J-FET P-CHAN D-MODE 8 1 28480 1835-0082

APQ3 1853-0082 2 TRANSISTOR J-FET P-CHAN D-MOM SI 26480 16853-00R2
ATQ4 1853-0007 7 2 TRANSISTOR PNP 213251 SI T0-18 PD=360MW 04713 2N3251

ATQS 1853-0020 4 4 TRANSISTOR PNP SI PD=300MM FT=150MHZ 28480 1853-0020
A9QE 1834-0071 7 TRANSISTOR NPN §1 PD=300MW FY=200MHZ 28480 1854-0071

A9Q7 1853-0007 7 TRANSISTOR P W 2N32%51 81 T0-18 PD=360My 04713 2N3251
A9G8 1854-0071 7 TRANSISTOR NPN S8I PD=300MW FT=200MHZ 28480 1854-0071

Q9 1854-0071 : TRANSISTOR NPN SI PD=300Md FT=200MHZ 28480 071
ATQ1R 16854-0404 [] 14 TRANSISTOR NPN 1 TO-18 PD=360MM 28480 1854-0404
ATQ11 1855-0417 7 2 TRANSISTOR J-FET N-CHAN D-HODE TO-18 81 28480 1855-0417
ATQ12 1853-0020 4 TRANSISTOR PNP SI PD=300MW FT=1SO0MHZ 28480

APQ13 18540404 [] TRANSISTOR NPN 31 TO-18 PD=360M4 28480
AG14 1854-0404 ° TRANSISTOR NPN SI TO-18 PD=360MW 28480

ATQIS 1854-0404 0 TRANSISTOR NPN 8I TO-18 PD=3&60MW 28480

See introduction to this section for ordering information
*Indicates factory selected value




TABLEBS. SWEEP GENERATOR/IBANDWIDTH CONTROL ASSEMBLY A9, REPLACEABLE PARTS (2 OF 4) (SERIAL PREFIX 2107A01633)

Reference

HP Part

Mfr

c oz
: A r
Designation | Number |0 Qty Description Code Mfr Part Number
ATQ16 1854-0019 3 a8 TRANSISTOR NPN S1 TO-18 PD=340MW 28480 1854-0019
ATQ17 1854-0404 [] TRANSISTOR NPN ST TO-18 PD=340HW 20480 18354-0404
AFQ18 16854-0017 3 TRANSISTOR NPN S1 TO-18 PD=340MM 28480 1654-0019
ATQI? 1854-0404 '] TRANSISTOR NPN SI TO-18 PD=340MW 28480 1854-0404
ATQ20 1054-0404 0 TRANSISTOR NPN SI TOD-18 PD=3&60MMW 2B4B0 1054-0404
ATQ21 1834-0404 [] TRANSISTOR NPN SI T0-18 PD=340MW 28480 1854-0404
ATQ22 1854-0404 [ TRANSISTOR NPN SI TO-18 PD=360MW 2n480 10754-0404
A?Q23 18354-0404 [ ] TRANSISTOR NPN SI TO-18 PD=340MW 28480 1054-0404
ATR24 18354-0019 3 TRANSISTOR NPN SI TD-18 PD=3&40MW 28480 1654-001%
ATQ2S 1835-0082 2 TRANSISTOR J-FET P-CHAN D-MODE SI 28480 1855-0082
ATE26 1855-008R2 2 TRANSTSTOR J-FET P-CHAN D-MODE SI 28480 168535-0082
ATQ27 1835-0082 2 TRANGISTOR J-FET P-CHAN D-MODE SI 2B480 1855-p082
ATQ28 1855-0082 2 TRANSISTOR J-FET P-CHAN D-MODE SI 28480 16335-0082
ATQ2Y 1855-0062 -] 1 TRANSISTOR J-FET N-CHAN D-MODE SI 28480 1855-00462
A?Q30 1855-0082 2 TRANBISTOR J-FET P-CHAN D-HODE S1 28480 1855-0082
ATQ31 1654-0071 7 TRANSISTOR NPN SI PD=300Md FT=200MHZ 28480 1854-8071
ATQ32 1854-0071 7 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 10%54-0071
ATQI3Z 1854-0071 7 TRANSISTOR NPN SI PD=300MW FT=200HHZ 28480 1854-0071
ATQ34 1854-0071 7 TRANSISTOR NPN S1 PD=300MM FT=200MHZ 28480 1854-0071
ATQ3S 1834-0071 7 TRANSISTOR NPN SI PD=300MW FT=200HHZ 28480 1854-0071
ATQ3L 1854-0071 7 TRANSISTOR NPN SI1 PD=300MW FT=200M4Z 28480 1854-0071
ATRI7 18353-0020 4 TRANSISTOR PNP SI PD=300MM FT=150MHZ 28480 1853-0020
ATR3B 16540071 7 TRANSTSTOR NPN SI PD=30JMM FT=200nHZ 28480 1A54-0071
ATAIY 1854-0071 7 TRANSISTOR NPN ST PD=300MW FT=Z200MH7 28400 1834-0071
ATQ40 1854--0071 7 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1054-0071
AFQ41 1834-001%9 3 TRANSISTOR NPN SI TO-18 PD=3&0MW 284810 18540019
ATQA2 1854-DA04 -] TRANSISTOR NPN SI TO-18 PD=3&60nW 28480 1hH54-0404
ATRA3 1834-0019 3 TRANSISTOR NPH SI TO-18 PD=340MW 28480 1054--0019
ATQA4 1854-0404 L] TRANSISTOR NPN SI TO-18 PD=340MM 28480 1854-0404
ATQAS 1854-0019 3 TRANSISTOR NPN SI TO-18 PD=340MM 28480 1854-001%9
ATQ46 1854-0017 3 TRANSTSTOR NPN SI TD-1B PD=3460MMW 28480 1854-001%
ATQA7 18354-0019 3 TRANSISTOR MPN SI TO-18 PD=360MW 28480 1854-001%
ATQ4B 1854-0404 o TRANSISTOR NPN SI TO-18 PD=3&60MW 7B4BD 1654-0404
ATQAY 16854-0404 [ ] TRANSISTOR NPN SI TO-18 PD=350MW 28480 1B54-0404
ATQSD 1853-0020 A4 TRANSTISTOR PNP S1 PD=300MM FT=150MH7 28480 1853-0020
ATAS1 18354-0071 7 TRANSISTOR NPN SI PD=300MM FT=200HHZ 28480 1854-0071
APQS2 1655-0417 7 TRANSISTOR J-FET N-CHAN D-MODE TO-18 ST 28480 1855-0417
ARSI 1854-0071 7 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071
ATQSA 1854-0071 7 TRANSISTOR NPN SI PD=300HW FT=200MHZ 28480 1A54-0071
APR1 0678-3450 L4 1 RESISTOR 42.2K 1% .125W F TC=0+-100 24546 C4-1/8-T0-4222-F
APR2 2100-3154 7 1 RESISTOR-TRMR 1K 10X C SIDE-ADJ 17-1RN p2111 43P102
AFRI 0757-0279 0 - RESISTOR 3.16K 1X ,1254 F TC=0+-100 245486 CA-1/8-T0-31&61-F
ATRA 0737-0419 [ ] 1 RESISTOR 681 1% .12%W F TC=0+-100 24544 C4-1/8-TD-681R-F
ATRS 0757-0459 - 3 RESISTOR 546.2K 1% ,125W F TC=0+-100 24545 C4-1/8-T0-3422-F
ATRE os98-3152 ] 1 RESISTOR 3.48K 1% .125W F TC=0+4-100 24546 CA4-1/8-Tbh-3481-F
AFR7 0757-0442 9 19 RESISTOR 10K 1X .125M F TC=0+-100 24545 Ca-1/8-T0-1002-F
ATREB 0757-0442 9 RESISTOR 10K 1X .12%W F TC=0+-100 24548 C4-1/8-TO0-1002-F
APRY 07S7-0444 1 2 RESISTOR 12.1K 1X ,125W F TC=0+-100 24546 C4-1/8-T0-1212-F
AFRID 2100-310% 2 1 RESISTOR-TRMR 2K 10X C SIDE-ADT 17 -TRN 02111 43P202
ATR11 0698-3437 & 2 RESISTOR 316K 1% .125W F TC=0+-100 28480 0&7B-3457
ATR12 D678-3442 9 1 RESISTOR 237 1X .125W F TC=0+-100 24546 CA-1/B-T0-237R-F
AFRI13 2100-3052 4 1 RESISTOR-TRMR 50 10X C SIDF-ADJ 17-TRN 2111 A43P300
ATR14 06578-3446 3 1 REGISTOR 383 1X .125W F TC=0+-100 24345 C4-1/8-T0-383R-F
ATRIS 0737-0424 7 1 RESISTOR 1.1K 1X ,125W F TC=8+-100 24548 C4-1/8-T0-1101-F
ATR1G 0&678-7412 1 3 RESISTOR 13.3K ,25% .125W F TC=0+-100 19701 WFAC1/8-T0-1332-C
ATRI7 0757-0442 L RESISTOR 10K 1X ,125W F TC=0+-100 245456 Ca-1/8-T8-1002-F
AFR1B 0757-04358 7 2 RESISTOR 51,.1K 1X .125W F TC=0+-100 24546 Ca-1/8-To-3112-F
AFR1? 0757-0465 & 9 RESISTOR 100K 1X .125W F TC=0+-100 24545 C4--1/8-T0 03-F
APR2D 0757-04465 & REBISTOR 100K 1X .12%W F TC=0+-100 24545 C4-1/8-TD-1003~-F
ATR21 0757-0279 [ ] RESISTOR 3.16K 1X .123W F TC=0+-100 24546 Ca4-1/8-T0-3161-F
AFR22 0757-0280 3 1 RESISTOR 1K 1% ,125W F TC=0+-100 24545 C4-1/8-T0-1001-F
AFR23 D4HTE-3444 1 1 RESISTOR 316 1X .125W F TC=0+-100 24546 C4-1/8-T0-316R-F
ATR24 V678-6360 [ 2 REBISTOR 10K ,1X 1254 F TC=0+-2% 28480 0698-6360
AFR2S 1678-3734 L] 1 RESISTOR 42.18K 1% ,125W F TC=0+-25 28480 14698-3934
AR26 06787794 2 & RESISTOR 10K .25X .125M F TC=0+-100 17701 WFAC1/8-T8-1002-C
ATRZ7 04683-3355 2 3 RESISTOR 3.3M 5% .25W FC TC=-900/+1100 01121 CB33S3
APRZB 683-3355 2 RESIBTOR 3.3M 35X .23 FC TC=-%00/+1100 p1121 C3355
APR2Y 0678-6360 & REBISTOR 10K .1X .125M F TC=0+-25 28480 0678-6360
ATRIN #678-3933 -] 1 REBISTOR 4.946K .1X .12%4 F TC=0+-25 28480 0698-3935
ATR31 0737-0442 L RESISTOR 10K 1X .125W F TC=8+-100 24346 C4-1/8-T0-1002-F
ATR32 0678-3160 -] 3 REBISTOR 31.6K 1X .1238 F TC=0 ] 24548 C4-1/8-Ta-3142-F
ATRIZ 0698-3240 L} 2 REBISTOR 444K 1X .125M F TC=0+—18 28480 1698-3280
APR34 698-3160 [ ] REBIBTOR 31.6K 1X .1238 F TC=p (1] 24546 C4-1/8-T0-3162-F
ATRIS 1698-4037 0 REBISTOR 456.4 1X 1254 F TC=0+-180 24546 C4-1/8-TO-46RA-F

See introduction to this section for ordering information
*Indicates factory selected value




TABLE86. SWEEP GENERATOR/BANDWIDTH CONTROL ASSEMBLY A9, REPLACEABLE PARTS (3 OF 4) (SERIAL PREFIX 2107A01633)

Reference HP Part |c o Mfr

: p Qty Descri Mfr Part Number
Designation | Number |D ption Code
ATR3S 06984037 o RESISTOR 44.4 1% ,125W F TC=0+-100 24546 C4-1/8-TU-44R4-F
ATR37 D&B3-56845 1 1 RESISTOR &BOK 5% .25W FC TC=-BOO/+700 o121 CB&BAS
AYR3B 0698-3457 & RESISTOR 316K 1% ,125W F TC=0+-100 2p400 06983457
ATRIT 07570439 4 3 RESISTOR &.B81K 1X ,125W F TC=04-100 24546 C4-1/8-T0-8B11-F
ATRAD 0&T8-3451 L] 2 RESISTOR 133K 1% ,125M F TC=0+-100 24544 C4-1/8-T0-1333-F
ATRAYL 0757-0459 B RESISTOR 56.2K 1X ,1254 F TC=0+-100 24544 C4-1/B-T0-5622-F
ATRAZ 0698-7421 2 3 RESISTOR 40K ,25% ,125W F TC=0+-100 19701 HFAC1/B-TO-4002-C
ATRAZ 05678-3174 B 3 RESISTOR 20K ,25% .125W F TC=0+-50 a3s8a8 PMESS-1/8-T2-2002-C
ATRAA 04698-77%4 2 RESISTOR 10K .25% ,125W F TC=0+-100 19701 HFAC1/8-T0-1002-C
ATRAS B757-0289 2 2 RESISTOR 13.3K 1% .125M F TC=0+-100 19701 MFAC1/B-TD-1332-F
ATRAL 0757-0199 3 19 RESISTOR 21.5X 1% .125W F TC=0+-100 245456 C4-1/8-T0-2152-F
ATRA7 0757-0346 2 2 RESISTOR 10 1% .125W F TC=0+-100 24546 C4-1/8-T0-10R0O-F
ATRAR 0737-0465 & RESISTOR 100K 1% .125W F TC=0+-100 245446 C4=-1/8-T0-1003-F
ATRAY D757-0464 5 1 RESISTOR 90.7K 1% ,123%W F TC=0+-100 245456 C4-1/8-TD-7092-F
APRI0 0737-0442 5 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-TC-1002-F
ATRS1 0757-027% [} RESISTOR 3.16K 1% .123M F TC=0+-10D PASAL C4-1/B-T0-3161-F
ATRI2 0737-043% 4 RESISTOR &.B1K 1% .125d F TC=0+-100 24545 C4-1/8-T0-6811-F
ATRS3 0757-04560 1 . RESISTOR &1.,9K 1% .1234 F 1C=0+-100 245486 C4-1/8-T0-86192-F
ATRS4 B757-0442 9 RESISTOR 10K 1% ,125W F TC=0+-1C0 245456 C4-1/8-TB-1002-F
ATRIS 0757-0442 9 RESTSTOR 10K 1% .125W F TC=0+-100 24545 C4-1/8-TO0-1002-F
ATRSL 0757-0445 & RESISTOR 100K 1X 1254 F TC=0+-100 24546 C4-1/8-TO-1003-F
AYRS7 B757-043%9 4 RESISTOR &.B1K 1% .125W F TC=0+-100 24544 C4-1/8-T0-6811-F
ATR38 0757-04465 & RESISTOR 100K 1% ,125M F TC=0+-100 24546 C4-1/8-TO-1003-F
ATRS? 0757-0279 o RESISTOR 3.16K 1% .125W F TC=0+-103 24546 C4-1/8-T0-3181-F
APR&D BAHTE-31460 8 RESISTOR 31.6K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-3162-F
ATRG1 0757-0465 & RESISTOR 100K 1% .125W F TC=0+-100 24544 C4-1/8-TO0-1003-F
AFRE2 0757-0455 & RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
ATREZ 0757-0346 2 RESISTOR 10 1X .125W F TC=0+-100 24546 C4-1/8-TD-10R3-F
APREA B737-0199 3 RESISTOR 21.5K 1% .1256 F TC=0+-100 24544 C4-1/8-T0-2152-F
AFRES 0757-019% 3 RESISTOR 21.5K 1% .125W F TC=0+-100 24546 C4-1/8-TO-2152-F
AFRES 0757-019% 3 RESISTODR 21.5K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2152-F
ATRET? 0757-0199 3 RESISTOR 21.5K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2152-F
ATRSEB 0&s98-7412 1 RESISTOR 13.3K .25% .125W F TC=0+-100 19701 WF4AC1/B-T0-1332-C
ATRLT 0757-10%4 9 1 RESISTOR 1.47K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1471-F
ATRTD 0757-0199 3 RESISTOR 21.5K 1X .125W F TC=0+-100 24546 C4-1/8-TD-2152-F
AYR71 0757-0197 3 RESISTOR 21.5K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2152-F
APR72 2100-2850 :] 2 RESISTOR-TRMR 10K 10% WW SIDE-ADJ 20-TRN 02660 3810P=-103
ATR73 0757-0199 3 RESISTOR 21.5K 1% .123W F TC=0+-100 24546 C4-1/8-TD-2152-F
APR74 0698-3151 7 1 RESISTOR 2.87¢ 1% ,125W F TC=0+-100 24546 C4-1/8-T0D-2871-F
APR7S 07537-019%9 3 RESISTOR 21.5K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2152-F
ATR7S 07370442 9 RESISTOR 10K 1X .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
ATR77 0757-0199 3 RESISTOR 21,.5K 1X .125W F TC=0+-100 24544 CaA-1/8-TD-2152-F
APR78 0757-0438 7 RESISTOR 51.1K 1X .125W F TC=0+-100 24546 C4-1/8-T0-5112-F
ATR79 0757-019% 3 RESISTOR 21.5K 1% .123W F TC=0+-100 24545 C4-1/8-T0-2152-F
ATRED 0757-0199 3 RESISTOR 21.5K 1X ,125M F TC=0+-100 24546 C4-1/8-T0-2152-F
APRB1 D757-01%99 3 RESISTOR 21.35K 1X .125W F TC=0+-100 24546 C4-1/8-T0-2152-F
ATRE2 0698-0085 [ ] 1 RESISTOR 2.61K 1X 1254 F TC=0+-100 24546 CA-1/8-T0-2611-F
AYRB3 D&678-3260 9 RESISTOR 464K 1X .125W F TC=0+-100 28480 0698-3260
ATRBA 07570444 1 RESISTOR 12.1X 1X ,125W F TC=0+-100 24546 C4-1/8-T0-1212-F
ATRES 2100-2830 ;] RESISTOR-TRHR 10K 10X WM SIDE-ADJ 20-TRM 02660 3810P-103
AFRBS 0678-77%4 2 RESISTOR 10K .25X ,125W F TC=0+-100 19701 WFAC1/8-T0-1002-C
AFRB7 0757-01%99 3 RESISTOR 21.5K 1% .123W F TC=0+-100 24546 CA-1/8-T0-2152-F
ATREE 0757-0199 3 RESISTOR 21,.5¥ 1X ,125W F TC=0+-100 24546 CA-1/8-T0-2132-F
ATREY 0737-0460 1 RESISTOR &1.9K 1X 1235 F TC=0+-100 243546 C4-1/8-T0-4192-F
AFRTD n&78-7421 2 RESISTOR 40K .25% ,123W F TC=0+-100 19701 WFAC1/8-T0-4002-C
ATR91 0737-019% 3 RESIBTOR 21.35K 1% .123M F TC=0+-100 24548 C4-1/8-TD-2152-F
APRT2 0757-0289 2 RESISTOR 13.3K 1X .125W F TC=0+-100 19701 MFAC1/8-T0-1332-F
ATR?3 0698-3194 ;] RESISTOR 20K .235% .125M F TC=0+-50 03888 PHESS-1/8-T2-2002-C
AFRTA 0737-0199 3 RESISTOR 21.5X 1X ,123M F TC=0+-100 24546 C4-1/8-T0-2132-F
ATRTS 0698-31353 9 1 RESISTOR 3.83K 1X .125W F TC=0+-100 24546 C4-1/8-T0-3831-F
ATRTSE 0&98-7412 1 RESISTOR 13.3K .25X .125W F TC=0+-100 19701 MFAC1/8-T0-1332-C
APRT7 0757-019% 3 REBISTOR 21.3K 1X .125W F TC=0+-100 245456 C4-1/8-Th-2152-F
AR08 0737-0442 9 RESISTOR 10K 1X ,.125W F TC=0+-100 24545 Ca-1/8-T0-1002-F
ATRTT 0757-0199 3 RESBISTOR 21.5K 1X .125W F TC=0+-100 24546 Ca-1/8-T0-2152-F
AFRIND NOT ASSICMED
ATR1I01 D678-7774 2 RESISTOR 10K ,235X .125W F TC=0+-100 19701 WFAC1/8-T0-1002-C
APRINZ NOT ASSIGMED
AFR103 NDT ASSIGNED
ATR1NA NOT ASBICMNED
ATRI0S NOT ASBIGNED
ARG MNOT ASSIGNED
AFR107 0757-0442 9 REEISTOR 10M 1X .123W F TC=0+-100 24545 C4-1/8-T0-1002-F
ATRINE 0737-0442 L RESISTOR 10K 1X ,125d F TC=0+-100 243546 CA-1/8-T0-1002-F
ATR109 0757-0442 L RESIGTOR 10K 1X .123W F TC=0+-100 24548 C4-1/8-TD-1002-F
AFRI1D 1698-3451 [ ] REBISTOR 133X 1X .1258 F TC=l+-100 24346 C4-1/8-T0-1333-F

See introduction to this section for ordering information
*Indicates factory selected value




TABLE8S. SWEEP GENERATOR/BANDWIDTH CONTROLASSEMBLYAS, REPLACEABLEPARTS (4 OF 4) (SERIALPREFIX 2107A01633)

Reference HP Part |c Q Descripti Mfr
: f escription Mfr Part Number
Designation Number |o] 9t P Code
ATR111 B797 0442 9 RESISTOR 10K 1% 125W F TC=0+-100 CA-1/8-TD 1062 -F
AYR112 0757 0440 ? RESTSTOR 10K 1% ,125%W F TC=0+-1020 C4a 1/0-TD-1002-F
ATRINT 06H98-7794 2 RESITTOR 10k .25% ,125W F TC=0+-100C Mr4Ci/8- TO 1602-C
AYR114 0757-0457 2] RESTIGTOR S56.2¢ 1% .175%W T TC=0+ 102 Ca 1/B-TD-5&27 -F
ATRINS 0757-0442 9 RESISTOR 10K 1% ,125W F TC=0+-100 C4-1/8-TE-1CG2-F
ATR11G A7S7 - D442 e RESIGTOR 10K 1% ,125W F TC=2+ 130 24546 CA 1/B-TO-10327-F
A7R117 04983238 1 1 RESTOTOR 2.5 . 25% ,125W F TC=0+-50 26480 0672-3238
AYR118 0757 0445 & REGISTIOR 100K 1% ,125W [ TC=0+-1010 24546 C4 1/8-T0-1003-F
ATRILY 046987794 2 RESTHTOR 10K .25% 1254 F TC=0+-1C0 19701 Mmraci/se-To-1002-C
AVRI20 n678 -6362 ] 1 RESTSTOR 1K 1% 125U F 10=0+-25 26480 06H70-6362
ATR121 ue78-8322 L] 1 RESTETOR 111 .25% .1254 F TC=0+-100 19701 Mraci1/8-To-111R-C
ATR122 0683-1055 5 v RESISTOR 1M 5% W FC TC= -800/+900 01121 Ch1 %%
ATRIZZ 06831055 5 RESIGTOR 1H Sx .25W FC TC=-000/+4700G 01121 Cr1ess
AVR124 07570465 & ESTGIOR 100K 1% 125W F TC=0+4-100 24546 C4 1/8-T0--1093-F
ATRIZS 0757-0461 2 1 RESISTOR &8.1K 1% 1254 F TC=0+-180 74596 C4 1/8-TO-&R1D F
ATRIZ2E DFS7 -0442 7 RESIGTOR 10K 1% .125W F 1C=3+-100 24546 C4 1/3-TO-1002 F
ATR127 06987421 2 RCSISTOR 40K .25% ,125W F TC=0+-100 19701 HFAC1/8-TC- 4600 -C
ATR12B D757 -0442 -3 RESTISTOR 10K 1% .12%W F 1C=0+-100 74546 C4 1/8-TH-1002 F
APRIZY n698-3194 -] RESISTOR 20F .25% ,125W F TC=0+-50 038688 PHESS-1/0-TD 2C002-C
AYR13D De0n3-3355 2 RESIGIOR 3.3M %% .7%W FC TC=-%00/¢1100 1121 CR3IASS
ATRIZN 0757-0442 9 RCSISTOR 10K 1X . 125W F TC=0+-100 24544 C4-1/8-TO-1002-F
AYR132 D7S7-0447 4 1 RESISTIOR 146.7¢ 1% 125W F TC=0+-100 24546 C4-1/8-T3=-1622-F
AFTP? 1251-0600 1] Il CONNECTOR-SGL CONT PIN 1.14 MM-BGC-57 SQ 20480 1251 -0600
A7U1 1020-0223 0 1 IC UP AVP LP TD-%9 PKG 31.589 CAZD1AT
AvuU2 i826-0092 3 1 I1C 0P AMP GP DUAL TO-99 PK(G 28480 10240092
ATU3 1826-1058 3 1 IC OP AMP GP 0-TO 99 PKG 28480 1026-1358
APVURL 1902-0025 4 1 DIODE 7NR 10V 5% DO-35 PD .44 TC=+.06% 20400 1902-0025
ATUR2 1932-3139 7 1 DIODE ZNR B.25V 5X DO 35 PD= W 78480 1702-3139
ATVRI 1902-004% 2 1 DIODE-ZNR 46.19V 5% DO -35 PD-.4W 28480 17072 -004%
A9 MIGCELLANEDQUS PARTS
2200-0107 [ 1 SCREW-NACH 4-40 ,375-IN-LC PAN-HD-POZI 28480 22000107

See introductionto this section forordering information
*Indicates factory selected value
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Pages8-117 through 8-127/8-128: THRD CONVERTER ASSEMBLY A10

Table 8-7. Third Converter Assembly A10, ReplaceableParts

2218A & Below

2019A00721
& Below

1945A00261,263,
269,271,280
& Below

1942A & Below

Figure 8-13. Third

2218A & Below

Figure 8-44. Third

2218A & Below

Delete the following:

A10C57, A10C58, A10C59, A10R52, A10R53, and A10UZ2.

ChacgeA10R6 to HP Part Number 0757-0280, Check Digit 3,
RESISTOR 1K 1%.125W F TC=0+-100.

ChangeA10R8 to HP Part Number 0757-0420, Check Digit 3,
RESISTOR 750 1%.125W F TC=0+-100,

ChangeA10R11 to HP Part Number 0757-0405, Check Digit 4,
RESISTOR 162 1% .125W F TC=0+-100.

ChangeA10MP5 to HP Part Number 0363-0040, Check Digit 8,
CONTACT-ANGER .58-WD .219-FREE-HGT.

Add A10OMP6 and A1OMP7, HP Part Number 0363-0040, Check Digit 8,
CONTACT-ANGER  .58-WD ,219-FREE-HGT.

Delete A1OMP5,A10MP6, and A10MP7.

NOTE
The following componentshave preferredreplacements:A10C22,
A10C50, A10C54, A10C55, A1GCR1, A1OCR4, and A10L15. If the

instrumentdoesnot containthe preferredreplacementvalues, as
shown in the ReplaceablePartslist and Schematicin the Manual,
then thesecomponentsshould all be replacedat the sametime.

Converter Assembly A10, Component Locations

ReplaceFigure 8-43 with new Figure 8-43 (SERIAL PREFIX 22184)
included in this Manual Backdatingsupplement.

Converter Assembly A10, Schematic Diagram

Replacefunchion block (J) of Figure 8-44 with new P/O Figure 8-
44 (SERIAL PREFIX 22184) included in this Manual Backdating
supplement

Make the following changesin function block (D).

ChangeR6 to 1000.
Change R8 to 750.
ChangeR11 to 162.
Change-10.6 W+ to -12.6 W« in two places.
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Pages8-129 through 8-181/8-142: BANDWIDTH FILTER NO. 1 ASSEMBLY All

Table 8-8: Bandwidth Filter No. 1 Assembly All, ReplaceableParts

1909A & Below

ChangeA11 to HP Part Number 08553-60057, Check Digit 9,
BANDWIDTH FILTER NO. 1.

Add A11C3, HP Part Number 0160-2236, Check Digit 8, CAPACITORFXD
1PF +-.25PF 500VDC CER.

ChangeA11C16%, A11C20%, A11CU43%*, and A11C64%* to HP Part Number
0160-0134, Check Digit 1, CAPACITORFXD 220PF +-5%300VDC MICA.

ChangeA11C14 and A11C37 to HP Part Number 0160-2250, Check Digit
6, CAPACITORFXD 5.1PF +-,25PF 500VDC CER.

ChangeA11C21 and A11C44 to HP Part Number 0160-3431, Check Digit
7, CAPACITORFXD 6.8PF *+- 5PF 500VDC CER.

ChangeA11R23* and A11RU48%* to HP Part Number 0757-0441, Check
Digit 8, RESISTOR 8.25K 1%.125W F TC=0+-100.

Delete A11R24 and A11R25.

ChangeA11R18 and A11R41 to HP Part Number 0757-0279, Check Digit
0, RESISTOR 3.16K 19%.125W F TC=0+-100.

ChangeA11R28 and A11R52 to HP Part Number 0757-0290, Check Digit
5, RESISTOR6.19K 1%.125W F TC=0+-100.

Figure 8-55. Bandwidth Filter No. 1 Assembly All, Component Locations

1909A & Below

Delete R25.
ChangeR24 to W1.
Add C3 below RS5.

Figure 83 6. Bandwidth Filter No. 1 Assembly All, Schematic Diagram

1909A & Below

ChangeAll to HP Part Number 08559-60057.
In function block (B), add a capacitor,C3, 1.0 PF, in parallel
with R5.
Replacefunction block (C) with P/O Figure 8-56 (SERIAL PREFIX
19094) included in this Manual Backdating supplement.
Make the following changesin function block (D):
ChangeCl14 to 5.1 PF.
ChangeR23% to 14.7K.
ChangeR18 to 3160.
Make the following changesin function block (F):
ChangeC43* to 220 PF.
ChangeC44 to 6.8 PF.
ChangeCé6u® to 220 PF.
ChangeR52 to 6190.
Make the following changesin function block (G):
ChangeC37 to 5.1 PF.
ChangeR48% to 14.7K.
ChangeR41 to 3160.
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Pages8-143 through 8-155/8-156: STEP GAIN ASSEMBLY Al12
Table 8-10. Step Gain Assembly A12, ReplaceableParts
2107A & Below Delete A12C40, A12C41, and A12C42,
Figure 8-60. StepGain Assembly A12, Schematic Diagram
2107A & Below In function block (E), delete C40.

In function block (F), delete C41.
In function block (G), delete C42.



/—

Pages8-157 through 8-165/8-166: BANDWIDTH ALTER MO. 2 ASSEMBLYA13

Table 8-11: Bandwidth Filter No 2 Assembly A13, ReplaceableParts

1909A & Below

ChangeAl3 to HP Part Number 08559-60057, Check Digit 9,
BANDAMDIH FILTER NO. 2.

Add A13c3, HP Part Number 0160-2236, Check Digit 8, CAPACITORFXD
1PF +-.25PF 500VDC CER.

ChangeA13C16#%, A13C20%, A13C43%, and A13C6u4* to H° Part Number
0160-0134, Check Digit 1, CAPACITORFXD 220PF +-5%300VDC MICA.

ChangeA13C21 and A13C44 to HP Part Number 0160-3431, Check Digit
7, CAPACITORFXD 6,8PF +-.5PF 500VDC CER.

ChangeA13C14 and A13C37 to HP Part Number 0160-2250, Check Digit
6, CAPACITORFXD 5.1PF +-.25PF 500VDC CER.

ChangeA13R23* and A13R48% to HP Part Number 0757-0441, Check
Digit 8, RESISTOR 8.25K 1%.125W F TC=0+-100.

Delete A13R24 and A13R25.

ChangeA13R18 and A13R41 to HP Part Number 0757-0279, Check Digit
0, RESISTOR 3.16K 1%.125W F TC=0+-100,

ChangeA13R28 and A13R52 to HP Part Number 0757-0290, Check Digit
5, RESISTOR6.19K 19%.125W F TC=0+-100.

Figure 8-62. Bandwidth Filter No. 2 Assembly A13, Component Locations

1909A & Below

Delete R25.
ChangeR24 to W1.
Add C3 below R5.

Figure 8-63: Bandwidth Filter No 2 Assembly A13, Schematic Diagram

1909A & Below

ChangeAl13 to HP Part Number 08559-60057.
In function block (B), add acapacitor,C3, 1.0 PF, in parallel
with R5.
Replacefunction block (C) with PO Figure 8-63 (SERIAL PREFIX
1909A) included in this Manual Backdatingsupplement.
Make the following changesin function block (D):
ChangeCl4 to 5.1 PF.
ChangeR23* to 14.7K.
ChangeR18 to 3160.
Make the following changesin function block (F):
ChangeC43* to 220 PF.
ChangeC44 to 6.8 PF.
ChangeC64#* to 220 PF
ChangeR52 t o 6190.
Make the following changesin function block (G):
ChangeC37 to 5.1 PF.
ChangeR48% to 14, 7K.
ChangeR#1 to 3160.
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Pages8-167 through 8-179/8-180: LOG AMPLIFIER ASSEMBLY Al4
Table 8-12. Log Amplifier Assembly Al4, ReplaceableParts

2208A & Below ReplaceTable 8-12 with new Table 8-12 (SERIAL PREFIX 22084)
included in this Manual Backdatingsupplement.

Figure 8-68. Log Amplifier Assembly A14, Component Locations

2208A & Below ReplaceFigure 8-68 with new Figure 8-68 (SERIAL PREFIX 2208A)
included in this Manual Backdatingsupplement.

Figure 8-69. Log Amplifier Assembly A18, SchematicDiagram, (1 of 2)

2208A & Below ReplaceFigure 8-69 (1 of 2) with new Figure 8-69 (1 of 2)
(SERIAL PREFIX 2208A) included in this Manual Backdating
supplement

Figure 8-69. Log Amplifier Assembly A18, Schematic Diagram (2 of 2)

2208A & Below ReplaceFigure 8-69 (2 of 2) with new Figure 8-69 (2 of 2)
(SERIAL PREFIX 22084) included in this Manual Backdating
supplement.

Make the following correctionsto Figure 8-69 (2 of 2) (SERIAL
PREFIX 2208A):
Connectone side of R131 to the collector of Q25.
Connectthe other side of R131 to the negativeside of C79.
Connectthe positiveside of C79 to ground.



TABLE812. LOG AMPLIFIER ASSEMBLY Al4, REPLACEABLEPARTS (1 OF 4) (SERIAL PREFIX 2208A)

Reference HP Part |c D o Mfr

: / escription Mfr Part Number
Designation | Number |0 Q% P Code

Al4 DESHES-60111 | 4 1 LOG AMPLIFIER 28480 1|565-60111
Al14CY 0140-2055 L2 58 CAPACITOR-FXD ,01UF +80-20% 100UDC CER 28480 014&0-2055
Aal4c2 0160-345% 9 7 CAPACITOR -FXD .02UF +-20% 100VDC CER 28480 0160-345%
A14C3 0160-345% L CAPACITOR-FXD .82UF +-20% |OOVDC CER 20480 01&60-345%
A14C4 01460-3459 o CAPACITOR ~FXD .02UF +-20% 100VDC CER 28480 01460-345%9
A14C5 0160-345% L CAPACITOR-FXD .82UF +-20% 100VDC CER 28480 01560-3459
Al14Cs D160-2055 9 CAPACITOR-FXD .01UF #B0-20X 100VDC CER 20480 01460-2055
A14ACT 01560—-3459 L CAPACITOR-FXD ,02UF +-20% 100VDC CER 20400 0160-3459
alace 01460-3459 9 CAPACITOR-FXD ,02UF +-20% 100VUDC CER 28480 D140-345%
Al4ACe 01602055 -] CAPACITOR-FXD .01UF +80-20% 103VDC CER 28480 D1&£0-2055
Al4C10 0140-2055 5 CAPACITOR-FXD ,01UF +80-20% 1080VDC CER 28480 0160-2055
A14C11 01602055 A CAPACITOR-FXD ,0iUF +80-20% 100VDC CFR 20480 01&0-2055
Alaciz 0160--2055 L CAPACITOR “FXD .01UF +80 20% 100VDC CER 20480 0160-2055
A14AC13 01&60-2055 L CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 01&60-2055
Al4C14 0160-2055 7 CAPACITOR-FXD .,B1UF +80--20% 100VDC CER 28480 01&60-205%5
A14C1S D160-2055 9 CAPAC I TOR-FXD .01UF +80-20% 100VDC CCR 28480 0160-2053
Al4AC16 01&0 -2055 g CAPAC I TOR-FXD ,D1UF +80-20X 100VDC CER 20480 01460-2055
Al14C17 0160-2055 L CAPACITOR-FXD .01UF +80--20% |IO0VDC CFR 28480 01&0-2055
Al4C18w D1460-2234 & 1 CAPACITOR-FXD :51PF +-.25PF S00VDC CER 28480 01&60-2234
Al4C1? D160-2055 ? CAPAC I TOR-FXD .01UF +80-20% 100VDC CER 28480 01602055
A14C20 01460-2238 e CAPACITOR-FXD 1PF +-.25PF S500VDC CER 20480 0160-2236
Alac2y D160-2055 5 CAPACITOR-FXD .01UF +B80-20% 100VUDC CER 29480 0160-2055
Al4C22 D160 -2055 g CAPACITOR-FXD ,01uF +B0-20% |IOOVDC CER 28480 01&0-2055
A14C23 0160-2055 L CAPACITOR-FXD «01UF +80~20% 100VDC CFR 28480 0160-2055
A14C24 B160-2055 7 CAPACITOR-FXD :01UF +80 20% 100VDC CER 68480 0160-2055
Al14C25 01560-2055 L CAPACITOR-FXD ,01UF +80-20% 100VDC CFR 28480 0160-2055
A14C26 0160-2055 5 CAPACITOR-FXD .01UF +80-20% 100VDC CER 20480 0160-2055
A14C27 01468-20355 9 CAPAC B TOR-FXD ,01UF +80-20% 100VDC CFR 26480 01460-2055
Al4C28 piB80-0228 & 1 CAPACITOR-FXD 22UF +-10% 1SVDC TA 56287 150D226X5701582
A14C29 01460-2055 9 CAPACITOR-FXD ,81UF +D0O-20% 100VDC CER 20480 01&60-2055
A14AC3I0= D160-2236 (=] 5 CAPACITOR-FXD 1PF +-,25PF 500VDC CER 28480 01460-2236
Al4CH 0160-2055 L] CAPACITOR-FXD .81UF +80~20% 100VDC CER 28480 01460-2055
A14C32 0160-2055 5 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A14C33 0160-2035 9 CAPACITOR-FXD .01UF +88-20X% |00VDC CER 28400 01460-2055
ALAC3A 0160-2055 L CAPACITOR-FXD .OIUF +B0-20% 100VDC CER 28480 D160-2055
A14C3S 0160-2055 9 CAPACITOR-FXD 01UF +B0-20% |00VDC CER 28480 0140-2055
A14C36 0160-2055 L CAPACITOR -FXD ,OIUF #88-20% 100VDC CER 28480 01460-2055
A14C37 01602055 9 CAPACITOR-FXD ,01UF +88-20% I00VDC CER 28480 01560-2055
Al14C38 0160-2055 5 CAPACITOR-FXD .OIUF +8B8-20% 100VDC CER 20480 0160-2055
A14C39 0160-2055 9 CAPACITOR-FXD ,01UF +80-20% 100VDC "CER 28480 01&0-2055
Al4ACADS 0160-2236 B CAPACITOR-FXD 1PF + -.25PF S00VDC CER 20480 0160-2236
A14CAL 0160-2055 9 CAPACITOR-FXD .01UF +88-20% I00VDC CER 20480 0160-2055
A14CA2 0160-2055 L CAPACITOR-FXD .01UF #88-20% 100VDC CER 38480 0160-2055
A14CAT 0160-2055 9 CAPACITOR-FXD .01UF +88-20% |00VDC CFR 20480 0160-2055
ALACAA 0160-2055 7 CAPACITOR-FXD :01UF +80--20X 100VDC CER 28480 0160-2055
A1ACAS D140-2855 9 CAPACITOR-FXD .01UF +80-20% |00VDC CER 20480 0160-2055
A14CAE 0160-2055 b CAPACITOR-FXD .01UF +80-20% |IOOVDC CER 20480 0160-2055
A14CA7 0160-2055 9 CAPACITOR-FXD .01UF +88~20X% I00VDC CER 20480 0140-2055
AL4CAB 0160-2055 5 CAPACITOR-FXD .01UF +80-29% 100VDC CER 28480 01&60-205%5
H14CA9 0160-2055 9 CAPACITOR-FXD .01UF +80-20X 100VDC CER 29480 01460-2055
AT4ACSD D160-2055 5 CAPACITOR-FXD .B1UF +80~20% 100VDC CER 28480 01&60-2055
A14C51 D160-3459 9 CAPACITOR-FXD .02UF +-20% |O00VDC CER 28480 0160-345%
ATACS2w 01&60-2236 8 CAPACITOR-FXD IPF #-,2%PF SOOVDC CER 28480 01560-2236
A14CS3 0140-2055 9 CAPACITOR-FXD .81UF +80~20% 108VUDC CFR 28480 01&60-2055
AL4ACS4A 01&60-2055 5 CAPACITOR-FXD .01UF +80-20% 100VDC CCR 28480 D160-2055
A1ACSS 0160-2055 9 CAPACITOR-FXD ,81UF +80-20% 100VDC CER 20480 01560-2055
AL4CSE 0160-2055 L] CAPACITOR=FXD ,01UF +80-28% 100VDC CER 28480 D160-2055
A14CS7 0160-2256 2 1 CAPACITOR-FXD 9.1PF +-.25PF SOOVDC CCR 28480 01460-2256
AlACSE 01460-2055 Ll CAPACITOR-FXD ,0tUF +80-20% |IO0OVDC CER 28480 0160-2055
A14CS59 0160-2035 9 CAPACITOR-FXD .81UF +80~20X IO0OVDC CER 28480 0160-2055
A14CHD 0160-2055 L CAPACITOR~FXD .OIUF +80 -20% 100VDC CER 28480 0160-2055
A14CH1 01460-2055 9 CAPACITOR-FXD .D1UF +80-20% |I00VDC CER 28480 01460-2055
Al4Cs2 0140-0175 2 1 CAPACITOR-FXD 130PF +-5% 300UDC MICA 72136 DHISF131J0300WVICR
ALACHLT 0160-2055 9 CAPACITOR-FXD .01UF +80-20% |OOVDC CER 28480 0160-2055
ALACHA 0160-2308 -] 1 CAPACITOR-FXD 36PF +-3% 300VDC MICA 28480 D1&60-2308
ALACES 0160-2240 L] 1 CAPACITOR-FXD 2PF +-,23PF SOOVDC CER 28480 0160-2240
Al4CES 0160-2055 % CAPACITOR-FXD .OIUF +80-20% 100VDC CER 28480 0160-2055
ALACE7 0160-2236 a CAPACITOR-FXD IPF +-.25PF SOOVDC CER 28480 0160-2236
A14CEB 0160-2055 % CAPACITOR-FXD .OIUF +80 -20% 100VDC CER 28480 0160-20355
AlACET D140-2055 9 CAPACITOR-FXD .01UF +80-20% 100VDC CFR 28480 01402055
A14C7D 01&60-2055 Ll CAPACITOR-FXD ,81UF +80-20% |I00VDC CER 28480 0160-2055

See introductionto this section for ordering information
‘Indicates factory selected value




TABLE&12. LOG AMPLIFIER ASSEMBLY A14, REPLACEABLE PARTS (2 OF 4) (SERIAL PREFIX 2208A)

Reference HP Part |c R Mfr
Designation | Number |0 Qty Description Code Mfr Part Number
ALAC7Y 0160-2055 9 CAPACITOR-FXD .01UF +80-20%X 100VDC CER 28480 0160-205S
Al14C72 0160-20%5 9 CAPACITOR-FXD .01UF +B0-20X 100VDC CFR 28480 g
A1AC73 0160-205S 9 CAPACITOR-FXD .01UF »80-20X 100VDC CER 28480 0160-2055
A1AC74 0188-2206 4 1 CAPACITOR-FXD 60UF+-10X 6VDC TA 56209 150D606XP006R2
A14C7S 0160-2055 9 CAPACITOR-FXD .01UF +80-20X 100VDC CER 28480 0160 -208%
A1AC76 01602055 ° CAPACITOR-FXD .01UF +80-2CX 100VDC CER 20480 01460-205S
AL1AC77 0160-Z0SS 9 CAPACITOR-FXD ,01UF +80-20X 100VDC CER 28480 0160-2055
Al4C78 0180-0197 8 1 CAPACITOR-FXD 2.2UF+-10X 20VDC TA 56289 150D225X9020A2
ALAC79 0160-0128 3 1 CAPACITOR-FXD 2.2UF +-20% SO0VDC CER 28480 0160-0128
AlACRY 1981-0040 1 10 DIODE-SWITCHING 30V SOMA 2NC DO-3S 2n480 1901-0040
Al4ACR2 1901-0040 1 DIODC -SMITCHING 30V SOMA 2NS DO-3% 28480 1901-0040
Alace3 1901-1085 & 17 DIODE-SM SIGC SCHOTTKY 28400 19011085
ALACRA 1901-100% 6 DIODE- SM SIGC SCHOTTKY 28480 1901-1083
Al4CRS 1901-0040 1 DIODF-SMITCHING 30V SOW\ ZNS DO-35 20480 1901-0040
ALACRS 1901-0040 1 DIODE SMITCHING 30V SO0MA INS DO-35 28480 1701-0040
AlACR?7 1901-0040 1 DIODE~-SWITCHING 30V S0MA 2NS DO-3S 20480 1901-0040
Al14ACRE 19011085 & DIODE-SH SIG SCHOTTKY 28480 1901-1085
Al1ACRY 1901-1085 & DIODF-SH SIC SCHOTTKY 28400 1901-1085
A14CR1D 1901-108% & DIODE SM SIG SCHOTIKY 28480 1901-1085
Al4aCR11 19911085 6 DIODE- SM SIGC SCHOTTKY 28400 1901-1085
A14CRI2 1701-1085 & DIODE-SHM SIG SCHOTTKY 284800 1201-1085
AlACR13 1901-1085 L3 DIODE -SM SIG SCHOTTKY 28480 1901-108S
A14ACR1A 1901-0047 e 3 DIODE- SWITCHING 20V 75MA BONS 20480 1701-0047
ALACRYS 1901-1085 6 DIODE-SM SIG SCHOTTKY 28400 19011085
ALACRI1S L90L -1070 Y 2 DIODE-PIN 110V 28480 1901-1070
AlACR17 1901-1085 1 DIODE SM SIG SCHOTTKY 28400 1901-1085
Al4ACR18 190L-1070 2 DIODE-PIN 110V 20480 1901-1070
AlACR1? 1901-0040 1 DIODE SWITCHING 30V SO0MA 2NS BO-0S 20480 1901-0040
Al4ACR20 1901-108S 3 DIODE -SM SIG SCHOTTKY 28480 L90L-108S
Al4ACR21 1901-1083 13 DIODE-SM SIG SCHOTTKY 28480 1901 -1085
Al4ACR22 1901~-108% 6 DIODE-SM SIG SCHOTTIKY 28480 1701-1085
AlACR23 1901-1085 & DIODE-SM SIC SCHOYTKY 284680 1901-1085
ALACR24 1901-0040 1 DIODE SWITCHING 30V SO0MA 2NS DD-35 28480 1701-0040
Alace2s 19011088 & DIODE-SM SIG SCHOTTKY 204080 1901-1085
A14CR26 1901-0047 8 DIODE -SWITCHING 20V 75MA TONS 28480 1901-0047
AlaCr2? 1901-1085 & DIODE SN SIG SCHOTTKY 28400 1901-1085
AlACR28 1901-108S L] DIODE-SH SIG SCHOTTKY 28480 1901-108%
AlACR2Y 1901-0047 ] DIODE-SWITCHING 20V 75MA 10NS 208480 1901-0047
ATACRID 1901-0040 1 DIODE -SWITCHING 30V SOMA 2NS DD-35 28480 19201-0040
AL1ACR3Y 1981-0040 1 DIODE-SWITCHING 30V SO0MA 2NS DO-35 20480 1901-0040
A14CR32 1901-0040 1 DIODE-SMITCHING 30V SOMA 2NS DO-3S 78480 1901-0040
Al14EY 9178-0029 3 1 CORE-SHIELDING BEAD 28480 9170-0029
Al4L1 9100-1622 ? 2 INDUCTOR RF-CH-MLD 24UH 5% .166DX.385LC 28480 P100-1622
Al4L2 21400105 3 1 INDUCTOR RF~CH-MLD B8.2UH |OX 28480 9140-0105
A14L3 9100-1619 2 ? INDUCTOR RF-CH-MLD &.8UH 10% 28480 ?100-1619
Al4Ls 91011619 2 INDUCTOR RF-CH-MLD &6.8BUH 10X 28480 9100-1619
ALALS 9100-1619 2 INDUCTOR RF-CH-MLD &.8UH 10X 28480 9100-1619
AlALS 9100-1619 2 INDUCTOR RF-CH-MLD 6.BUH 10X 28480 9100-1619
AlaL? 9 1619 2 INDUCTOR RF-CH-MLD &6.8UH 10% 28480 9100-1619
AlALS 1619 2 INDUCTOR RF-CH-MLD &.8UH 10X 28480 -1619
ALALY 100-1627 2 1 INDUCTOR RF-CH-MLD 3IPUH SX .166DX.305LC 28480 -1627
Al4L10 P100-1629 L] 1 INDUCTOR RF-CH~MLD 47UH SX .166DX,.385LC 20480 ?100-1629
AtaLn 2100-1622 ? INDUCTOR RF-CH-MLD 24UH SX .166DX.385LC 28480 9100-1622
AlaL12 9180—16L9 2 INDUCTOR RF-CH-MLD 6.8UH 10X 28480 9100-1619
Al4LI3 9140-0145 1 1 INDUCTOR RF-CH-MLD B8.2UH 10X ,105DX.26LC 28480

AlaLia P100-2269 0 1 INDUCTOR RF-CH-MLD 27UM 10X ,105DX.26LC 28480 9100-2289
AtaQ1 4 3 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071
AlAQ2 3 14 TRANSISTOR NPN S LO-18 PD=360MW 20480 1854-0019
A1403 3 TRANSISTOR NPN S| L0-18 PD=360MM 28480 1854-0019
AL4AG4 3 TRANSISTOR NPN S| TO-18 PD=3560MW 28480 1854-0019
A1]0S 3 TRANSBISTOR NPN S| LO-LB PD=360MW 28480 1854-0019
A1406 3 TRANSISTOR NPN S| L0~18 PD=360MM 28400 1854-0019
A14Q7 3 TRANSISTOR NPN S1 LO-18 PD=360M 28480 1854-0019
A1408 3 TRANSISTOR NPN S| L0-18 PD=360ME 28480 19
A1409 3 TRANSISTOR NPN S| LO-18 PD=360MN 28480

AlaQie 3 TRANSISTOR NPN S| L0~18 PD=360MM 28480

A14Q1Y 1854-0019 3 TRANSISBTOR NPN S| L0~ L8 PD=360MM 28480 1854-0019
AlL4Q12 18354-0019 3 TRANSISTOR NPN S| L0-L8 PD=3&0MM 28480 1854-0019
ALAQ13 1854-0019 3 TRANSISTOR NPN S| L0-18 PDu360MM 28480 1854-0019
ALAQLA 1834-0019 3 TRANSISTOR NPN Sl LO-19 PD=360MM 28480 1854-0019
AaQ1s 1854-0019 3 TRANSISTOR NPN S| L0182 PD=3560MW 28480 1854-0019
AlAQls 4 2 TRANSISTOR PNP S| PD=3Q00MW FT=1S0MHZ 28480 1853-0020
AlLAQ17 7 1 TRANSISTOR PNP 2N3251 S| LO-L8 PDe3s0OMN 04713 2N3251
AlAaQ19 e 1 TRANSISTOR NPN 2NS179 S| T0O-72 PD=280MM 04713 2NS179
AlAQ1Y 7 1 TRANSISTOR PNP S| PD=200MM FT=300MHZ 28480 1853-0015
AlAR0 s 1 TRANSISTOR-DUAL NPN PD=730MW 284800 1854-0473

See introduction to this section for ordering information
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TABLES12. LOG AMPLIFIERASSEMBLY A14, REPLACEABLEPARTS (30F 4) (SERIAL PREFIX 2208A)
Reference HP Part |ec Descrii Mfr
dgon Qty escription Mfr Part Number
Designation | Number |o P Code
Alagal 1854-0404 o 1 TRANSISTOR NPN S| TO-18 PD=340MW 28480 1854-0404
Al14Q22 1853-0020 4 TRANSISTOR PNP 81 PD=300MW FT=1S50MHZ 28480 1853-0020
A14Q23 1854-0071 7 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28480 1854-0071
Alag24 1854-0071 7 TRANSISTOR NPN S| PD=300MW FT=200MHZ 20480 1854-0071
A14Q2S 1854-0637 1 1 TRANSISTOR NPN 2N2219A S| TO-5 PD=80OMW 01295 2N22174A
Al4AR1 2100-3109 2 2 RESISTOR-TRHR 2K 10% C SIDF-ADJ 17-TRN 2111 43P202
Al4R2 2100-3161 & 1 RESISTOR-TRHR 20K 10% C SIDE-ADJ 17-TRN 02111 43P203
Al 4RI 2100-3109 2 RESISTOR-TRHR 2K 18X C SIDE-ADJ 17-TRN 02111 43P202
AlTAR4 0757-0442 b4 & RESISTOR 18K 1% .12%4 F TC=0+-100 24546 C4-1/8-T0-1002-F
Al4RS 0737-0279 [ ] RESISTOR 3.16K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3161-F
Al4R6W 0757-0348 2 19 RESISTOR 10 1% ,1254 F TC=0+-100 24546 C4-1/8-TO0-10R0 -F
Al 4R7 0757-D442 9 RESISTOR 10K 1X .125W F TC=0+-100 24546 CA-1/8-T0-1002-F
ALARB™ 0757-0280 3 & RESISTOR 1K 1% .125W F TC=0+-100 24546 CA-1/8-TO0-1901-F
Al4RT 07357-0439 4 9 RESISTOR &.81K 1% .1254 F TC=0+-100 24546 C4-1/8-T0-6811-F
Al14R10 0757-0465 & 2 RESISTOR 100K 1X .125W F TC=0+-100 24546 CA-1/8-T0-1003-F
AlaR11 0757-0440 7 2 RESISTOR 7.5K 1% .125¥ F TC=0+-100 24%546 C4:-1/8-T0-7501-F
Al4R12 0&98-3157 3 2 RESISTOR 19.6K 1% .12%W F TC=0+--100 24546 C4-1/8-T0-1962-F
ALARI3 D&67B-3444 1 8 RESISTOR 316 1% .125W F TC=0+-100 24546 CA-1/8-T0-316R~F
AlAR14 0757-0420 3 1 RESISTOR 750 1X .125W F TC=0+-100 24546 C4-1/8-T0-751 F
A14R1S 0&698-3136 B 1 RESISTOR 17.8K 1% .1254 F TC=0+-100 24546 C4-1/8-T0-1782-F
ALAR16n 04678--3443 o 1 RESISTOR 287 1% .1254 F TL=3+-100 24546 C4-1/8-T0-287R-F
Alam17 0698-31%8 2 1 RESISTOR 14.7K 1% ,125W F TC=0+-100 24546 CA-1/8-T0-1472-F
Al4R18 NOT ASSIGNED
Al4R19 0&678—-0085 L] 2 RESISTOR 2.61K 1% .1254 F TC=0+-100 24546 C4-1/8-T0-2611-F
AL4RZ20 0757-027% ] RESISTOR 3.16K 1% .12%4 F TC=0+-100 24546 C4-1/8-T0-3161-F
Al4AR21 0757-0289 2 12 RESISTOR 13.3K 1% .125W F TC=0+-100 19701 MFAC1/8-T0-1332-F
AlaR22 0757-0346 2 RESISTOR 10 1% ,125W F TC=0+-100 24546 CA-1/8-T0-1R0O-F
AlAR2T D478 -3444 1 RESISTOR 316 1% .125W F TC=0+-100 24546 C4-1/8-T0-316R-F
ALAR24 0757-0279 o RESISTOR 3.16K 1% .1254 F TC=0+-100 24546 C4-1/B-T0-3161 -F
Al1AR2S D678-3444 1 RESISTOR 316 1% .1254 F TC=0+-100 24546 C4-1/8-T0-316R~-F
ALARZ2S 0757-02%0 -] RESISTOR 6,19K 1% .1254 F TC=0+-100 19701 MWFAC1/B-TD-6191-F
Al 4R27 0757-0344 2 RESISTOR 10 1X .12% F TC=0+-100 24546 C4-1/8-TO-10R0-F
Al4R28 D478-344% & 1 RESISTOR 28.7K 1% .12%4 I TC=0+-100 24546 CA--1/8-T0-2872-F
Al4R29 0757-0199 3 1 RESISTOR 21.5K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2152-F
AT4ARID 0678-3152 a 2 RESISTOR 3,48K 1% .125W F TC=0+-100 24546 CA-1/8-T0-3481-F
ALARIL 0757-0279 L] RESISTOR 3.16K 1Z ,125W F TC=0+-100 24546 C4-1/8-T0-3161-F
A14AR32 0757-0289 2 RESISTOR 13.3K 1% .125W F TC=0+-100 19701 WFAC1/8-T0-1332-F
A14RI3 0757-0289 -4 RESISTOR 13.3K 1% .125W F TC=0+-190 19701 HFAC1/B-T0-1332-F
A14R3A 0498 -3444 1 RESISTOR 316 1% .125W F TC=0+-100 24546 C4 -1/8-T0-316R-F
Al ARISH 0757-0344 2 RESISTOR 10 1% .125W F TC=0+-100 24546 C4-1/8-T0-10R0-F
AlAR3S D&678-3438 3 2 RESISTOR 147 1% .1254 F TC=0+-100 24546 C4-1/8-T0-147R-F
AlARI7 07570439 & RESISTOR &.81K 1% .1258 F TC=0+-100 24546 C4-1/8-T0-8811-F
Al4R3B 0757-027% o RESISTOR 3.16K 1% .12%W F TC=0+-100 24546 CA4-1/8-T0-3161-F
Al 4ARIT 0678-31354 L] 1 RESISTOR 4.22K 1% .125W F TC=0+-100 24546 CA-1/8-T0-4221-F
Al4ARAD °7s7-0280 3 RESISTOR 1K 1% .12%W F TC=0+-100 24546 C4-1/8-T0-1001~-F
AlAR41 0757-0346 2 RESISTOR 10 1X ,12%4 F TC=0+-100 24546 C4-1/8-TO0-10R0-F
AlAR42 0757-0348 2 RESISTOR 10 1% ,12%W F TC=0+-100 24546 CA--1/8-TO-1MO0-F
ALARAT 0757-0289 2 RESISTOR 13.3K 1% 1258 F TC=0+-100 19701 MFAC1/8-Te-1332-F
Al4ARA4 NOT ASSIGNED
AL AR4AS 0757-043% L RESISTOR &.81K 1% ,1234 F TC=0+-100 24546 CA-1/8-T0-8811-F
AL4AR4LS bs78-0083 B 2 RESISTOR 1,96K 1% .125W F TC=0+-100 24346 C4-1/8-T0-1961-F
AlARAT7 0757-0279 1] RESISTOR 3.16K 1% .1258 F TC=0+-100 24546 C4-1/8-Ti-3161-F
AlAR4B 0757-0289 2 RESISTOR 13.3K 1% .12%W F TC=0+-100 19701 MFAC1/8-T0-1332-F
AlAR4T 07I7-0M6 7 2 RESISTOR S11 1% .12% F TC=0+-100 24546 C4-1/8-T0-S11R-F
AL4RS0 06708-3444 1 RESISTOR 316 1% .125W F TC=0+-100 24544 C4-1/8-T0-316R-F
ATARSL s 0757-0346 2 RESISTOR 10 1Z .12%4 F TC=0+-100 24546 CA-1/8-TO-10R0-F
A1ARS2 0757-0465 & RESISTOR 108K 1% .1258 F TC=0+~100 24 CA-1/8-TD-1003-F
A1ARS3 0478-0083 B RESISTOR 1.96K 1% .1258 F TC=0+-100 24546 C4-1/8-TO-1961~F
A14ARS4 2757-02810 3 RESISTOR 1K 1X .1254 F TC=0+-100 24546 CA-1/8-T0-1001-F
A14ARSS o4%8-31351 7 RESISTOR 2.87K 1% .1258 F TC=0+-180 24546 Ca-1/8-T0-2871-F
AL4ARSSE 0757-0458 7 1 RESISTOR 51.1K 1% 1254 F TC=8+-108 24346 CA-1/8-T0-5112-F
0757-0345 2 RESIBTOR 10 1X .1254 F TC=0+-100 24546 Ca-1/8-T -F
B¥757-0289 2 RESISTOR 13.3K 1% ,12%W F TC: 100 19701 WFAC1/8- =i
0737-0442 ? RESISTOR 10K 1X .12%d F TC=¢ 24546 Ca-1/8-Ti-1042-F
698-31357 3 RESISTOR 19.6K 1% ,1254 F TC=0+-100 24546 CA-1/8-T0-1%2-F
0737-0442 L4 RESISTOR 10K 12 .12%W F TC=0+-100 24546 CA-1/8-T0-1002-F
698-31352 ] RESISTOR 3.48K 1% .1254 F TC=0+-180 24546 CA-1/8-T0-3481-F
ALARS3 D478-3159 k] 1 RESISTOR 26.1K 1% .1258 F TC=8+-100 24346 CA-1/8-T8-2612-F
ALARGAN 07s7-0279 0 10 REBISTOR 3.16K 1% ,125W F TC=0+-100 24546 CA-1/8-T0-J1b1-F
Al ARLS 0757-02%0 5 RESISTOR &.19K 1% ,1258 F TC=0+-1080 19701 WFAC1/8-T0-8191-F
AlARés 0757-0439 L] RESISTOR 6.81K 1% 1258 F TC=8+-100 24846 CA-1/8-Ti-4B11-F
AL ARG7 0757-0379 1 1 RESISTOR 12.1 1% .125W F TC=@+~18 19781
AlaRsa 0757-0289 2 RESISTOR 13.3K 1% ,1250 F TC=0+- 19701
Al ARGY 0737-0440 7 RESISTOR 7.5K 1% .1258 F TCw@+~ 24346 CA-1/8-Ti-7301-F
AlaR70 0737-0463 4 1 RESIBTOR 62.5K 1% .125W F TC=0+-100 24840 CA-1/0-To-W232-F

See introduction to this section for ordering information
*Indicates factory selected value




TABLE812. LOG AMPLIFIER ASSEMBLY Al4, REPLACEABLE PARTS (4 OF4)(SERIALPREFIX 2208A)
Reference HP Part |c — Mfr
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Designation [ Number |P P Code
Al4RT71 0678-3444 1 RESISTOR 316 1% ,125W F TC=0+-100 24546 C4a 1/8-T0-316R -F
Al14R72 0757-0290 5 RESISTOR 6.191 1% ,125W F TC=0+-100 19701 HFAC1/8-T0-06191-F
A1AR7 3% NOT ASSIGNED
A14R74n 1678-3151 7 2 RESISTOR 2.87K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2871-F
AL14AR7S D757-0442 9 RESISTOR 10K 1% :125W F TC=0+-100 24546 Ca-1/8-T0-1002-F
Al14R76 0757-0289 2 RESISTOR 13.3K 1% ,125W F TC=0+~100 19701 MFAC1/8-T0-1332-F
A14R77 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
Al14AR78 0757-0346 2 RESISTOR 10 1% .125W F TC=0+-100 24546 C4-1/8-TO-10R0O-F
A14RT79 0757-0346 2 RESISTOR 10 1% .1254 F TC=0+-100 24546 C4-1/8-T0-10R0-F
Al4RBO 0757-0437 & RESISTOR 6.81K 1% .125W F TC=0+-100 24546 C4-1/8-T0-6B11-F
Al4RB1 0757-0403 2 1 RESISTOR 121 1% .125W F TC=0+-100 24546 C4 1/8-T0-121R-F
Al ARB2w 0757-0290 5 a8 RESISTOR 6.19K 1% .125W F TC=0+-100 19701 HFAC1/8-TO0~46191-F
Al14RB3 0757-0418 L4 1 RESISTOR 619 1% .125W F TC=0+-100 24546 C4-1/8-T0-b19R-F
Al4RE4 0757-0402 1 1 RESISTOR 110 1% .125W F TC=0+-100 24546 C4-1/8-T0-111-F
A14REBS 0757-027% [} RESISTOR 3.16K 1% .125W I' TC=0+-100 24546 C4-1/8-T0-3161-F
Al4RBS NOT ASSIGNED
Al4RB7 0757-0289 2 RESISTOR 13.3K 1% .1254 F TC=0+-100 19701 MFAC1/8-T0-1332 -F
Al4RE8 0757-0416 7 RESISTOR 511 1% .125W F TC=0+-100 24546 C4-1/8-T0-511R-F
Al4ARBT 0757-0346 2 RESISTOR 10 1% .125W F TC=0+-100 24546 C4-1/8-T0-10R0-F
Al4RT0 0678-3444 1 RESISTOR 316 1% ,125W F TC=0+-100 24546 L4-1/8-T0-316R-F
AlART1 0757-043% 4 RESISTOR 6.811 1% ,125W F TC=0+-100 24546 C4-1/8-T0-6811-F
AlART2 0757-0346 2 RESISTOR 10 1% .125W F TC=0+-100 24546 CA4-1/8-T0-10R0~F
AL4RT3 0757-0438 3 1 RESISTOR 5.11K 1% .1254 F TC=0+-100 24546 cC4-1/8-T0-3111-F
ALARTS 0757-0344 2 RESISTOR 10 1% .125W F TC=0+-100 24546 CA4-1/8-T0-10R0-F
ATARTS 0757-028% 2 RESISTOR 13.3K 1% .125W F TC=0+-100 19701 MFAC1/8-TD-1332-F
AlAR%S 0737-0280 3 RESISTOR 1K 1% .1254 F TC=0+-100 24546 CA--1/B-T0-1001-F
A14RT7 0757-0348 2 RESISTOR 10 1% .125W F TC=0+-100 24546 C41/8-TD-10RD-F
Al14R78 0757-0346 2 RESISTOR 10 1% .125W F TC=0+-100 24546 C4-1/8-T0-1 0RO+
AlARTS 0757-0346 2 RESISTOR 10 1X ,125W F TC=0+-100 24546 C4-1/8-T0-10R0-F
Al4R100 0757-0344 2 RESISTOR 10 1X .1254 F TC=0+-100 24546 C4-1/8-T0-10RO+F
AT4R101 0757-DA37 4 RESISTOR 6.81K 1% .1254W F TC=04-100 24546 C4-1/8-T0-6811-F
Al4R102w 1757-0290 5 RESISTOR 6.19K 1X ,125W F TC=0+-100 17701 WFAC1/8-TO-6191-F
AlAR1D3 0757-0405 4 1 RESISTOR 162 1% .125W F TC=0+-100 24546 C4 -1/8-TO-162R-F
AlAR104 0757-0279 ] RESISTOR 3.,16K 1X .125W F TC=0+-100 24546 CA-1/8-T0-3161-F
ALARLDS 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 CA-1/8-T0D-1001-F
Al1AR106 0757-0289 2 RESISTOR 13.3K 1% .1254 F TC=0+-100 19701 MFAC1/8-T0-1332-F
A1AR107 0757-0288 1 1 RESISTOR 9.09K 1% .125W4 F TC=0+-100 19701 WFAC1/8-TO-9091-F
Al4R108 V65703444 1 RESISTOR 316 1X .125W F TC=0+-100 24546 C4-1/8-T0-316R-F
AL4AR109 0757-0437 4 RESISTOR 6.81K 1% .1254 F TC=0+-100 24546 Ca-1/8-TD-6811-F
AlAR110 0757-0346 2 RESISTOR 10 1% .125W F TC=0+-100 24546 CA-1/8-T0-10RO-F
Al4AR111 be7E-31358 L] 1 RESISTOR 23.7K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2372-F
Al4R112 0698-3160 ] 3 RESISTOR 31,6K 1% .125W F TC=0+-160 24546 C4-1/8-T0-3162-F
AT4R113 0698-3160 8 RESISTOR 31.6K 1% .125W F TC=0+-100 24546 CA-1/8-T0-3162-F
ALAR114 1678-3160 8 RESISTOR 31.6K 1% .1254 F TC=g+-100 24546 C4-1/8-T8-3162-F
AL4R115 0757-0346 2 RESISTOR 10 1% .125W F TC=0+¢-100 24546 C4-1/8-TO-10RD-F
AlAR114 0757-0289 2 RESISTOR 13.3K 1% 1258 F TC=0+-100 19701 MFAC1/8-T0-1332-F
Al4R117 0698-0085 ] RESISTOR 2.61K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2611-F
Al4R118 0757-043% 4 RESISTOR &.81K 1% ,1254 F TC=0+-100 24546 CA-1/8- &811-F
Al4AR119n 0757-02%0 5 RESISTOR 6.19K 1% .125W F TC=0+-100 19701 WFAC1/8-TD-6191-F
Al4R120 0757-0279 L] RESISTOR 3.16K 1X ,1254 F TC=0+-100 24546 CA-1/8-T8-3161-F
AL4AR121 D698-3438 3 RESISTOR 147 1% .125W F TC=0+-100 24346 CA-1/8-TD-147R-F
Al4R122 0757-0447 4 a RESISTOR 16.2K 1X .125W F TC=0+-100 24546 CA-1/8-T0-1422-F
A14R123 0757-0447 L ] RESISTOR 16.2K 1% .125W F TC=0+-100 24546 CA-1/8-T0=-1622-F
AlAR124 0757-0441 ] 1 RESISTOR 8.25K 1% .125W F TC=0+-100 24546 CA-1/8-T0-8251-F
AL4R12S 0678-3260 L 1 RESISTOR 464K 1% 1254 F TC=0+-100 28480 1678-3260
AlAR126 0757-0D442 9 RESISTOR 108K 1% ,1254 F TC=0+-100 24546 CA-1/8-Ti-1002-F
ALARI127 0757-0421 4 1 RESISTOR 825 1% .123W F TC=0+-100 24546 CA-1/8-T0-825R-F
Al4R128 0757-02%0 5 RESISTOR 6.19K 1% .125@ F TC=04-100 19701 WFAC1/8-TR-86191-F
Al4R129 0757-0290 5 RESISTOR 6.19K 1% .125W F TC=8+-100 19701 NFAC1/8B-T0-6171-F
AlARIION 1757-0467 ] 1 RESISTOR 121K 1X ,125W F TC=9+-190 24546 CA-1/8-T8-1213-F
A14R131 D478-3429 2 1 RESISTOR 19.6 1% .125W F TC=0+-100 03888 PRESS-1/8-TO-19R&~F
A4 1826-00%92 3 1 IC OP AMP GP DUAL TO-99 PKC 20480 1826-0092
Al4VR1 1702-0041 4 1 DIODE-ZNR $.11V 5% DO-35 PD=,4W 208480 1902-0041
LIC 1i7i2-0048 ! 1 DIODE-ZNR 6,81V $% DO-35 PD=,44 28488 1702-0048
AT4VRI 1902-0579 3 1 DIODE-ZNR 3.1V 5% PD=1W IR=10UA 28480 1902-057%
h14 HISCELLANEOUS PARTS
ess?-aona e 1 COVER, LOG AMPLIFIER 28488 18359-00010

Seeintroduction to s  section for ordering information
*Indicates factory selected value
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SERIAL PREFIX: 2208A
FIGUREB69. LOG AMPLIFIER ASSEMBLY A14, SCHEMATIC DIAGRAM (2 OF 2) (SERIAL PREFIX 2208A)
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FIGURE 869. LOG AMPLIFIER ASSEMBLY A14, SCHEMATIC DIAGRAM (1 OF 2) (SERIAL PREFIX 2208A)
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Pages8-191 and 8-199/8-200: MOTHERBOARD ASSEMBLY Al6
Table 8-14. Motherboard Assembly A16, ReplaceableParts

2236A & Below ChangeAl6 to HP Part Number 08553-60066, Check Digit 0.

ChangeA16C3 and A16C21 to HP Part Number 0160-2055, Check Digit
9, CAPACITORFXD .01UF +80-20% 100VDC CER.

ChangeA16C22 to H° Part Number 0180-2154, Check Digit 1,
CAPACITORFXD 1900UF +75-10% 15VDC AL.

Delete A16Q1.

ChangeA16W1 to HP Part Number 08559-60067, Check Digit 1,
HARNESS ASSEVBLY, MAIN FRAVE CONNECTOR.

ChangeA16W2 to HP Part Number 08559-60008, Check Digit 0, CABLE
ASSEMBLY, YIG.

2208A & Below Change A16 to HP Part Number 08559-60020, Check Digit 6.
Change A16W1 to HP Part Number 08559-60009, Check Digit 1,
HARNESS ASSEMBLY, MAIN FRAVE CONNECTOR

Delete the following:
A16CR1, A16CR2, A16R10, and A16VR3.

1951A, 1945A Delete A16C6, A16J3, and A16J4,
& Below

Figure 8-76. Motherboard Assembly Al6, Component Locations

2236A & Below Replace Figure 8-76 with new Figure 8-76 (SERIAL PREFIX 2236A)
included ic this Manual Backdating supplement.

2208A & Below Make the following changesto Figure 8-76 (SERIAL PREFIX 2236A):
Delete CR1, CR2, R10, and VR3.

19514, 19454 Delete C6, 53, and 54.

& Below

Figure 8-77. Motherboard Assembly A16, Interconnect Diagram

2236A & Below ReplaceFigure 8-77 with new Figure 8-77 (SERIAL PREFIX 2236A)
included in this Manual Backdating supplement.

2208A & Below Chacge A16 to H? Part Number 08559-60020.
Make the following changesto Figure 8-77 (SERIAL PREFIX 2236A):
Delete CR2, VR3, and the 927 line.
Delete CR1 and the 8 line.
Delete R10 and the 928 line.

19514, 19454 At pin 18 of XA10P1, delete C6 and 53.
& Below At XA10P2, delete 54 (CAL OUTPUT TO FRONT PANEL).
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