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Operation 

SECTION Ill 
OPERATION 

3-1. ·INTRODUCTION 

3-2. This section provides complete operating , 
instructions for the HP 8556A Spectrum Analyzer 
LF Section as used with an 8552 series IF Section 
and a 140 series Display Section. 

3-3. PANEL FEATURES 

3-4. Front panel controls, indicators and connec
tors are shown and briefly described in Figur~ 3-1. 
Rear panel cont:i."ols and connectors are shown and 
described in Figu~·e 3-2. For a detailed description 
of IF Section ana Display Section controls '.and 
indicators, refer to their manuals. 

3-5. OPERATOR'S CHECKS 

3-6. Upon receipt of the analyzer, or when any 
·plug-in is changed,' perform the operational adjust
ments listed in Figure 3-2. This procedure corrects 
for minor differences between units and ensures 
that the LF Section, IF Section and Display Sec
tion are properly matched. 

·3-1. OPERATING CONSIDERATIONS 

3-8. Front panel controls, indicators and 'connec
tors are shown and briefly described in Figure 3-1. 
The following information covers general operating 
considerations. · 

3-9. RF Input 

3-10 .. ··'The 8556A has an input· impedance of 1 
1\'legohm, shunted by approximately 32 pJ.,, so 
compensated oscilloscope probes (see Tablci 1-3) 
can be connected directly to INPUT and used for 
in-circuit testing. To compensate an oscilloscope. 
probe for use with the 8556A, use the probe's BNC 
adaptor to connect the probe tip to TRACKING 
GEN OUT. Adjust the probe for optimum signal 
flatness on the CRT display. 

3-11. Use the feedthrough terminations, 50 ohm 
and 600 ohm, when the device to be tested must 
be terminated in its characteristic impedance (for 
example, when measuring dBm). To make a feed
through termination for some other impedance, 
simply connect a· resistor across the analyzer 
INPUT (connect the resistor to INPUT ground, not 
chassis ground). The value of the resistor should be 
equal to the characteristic impedance of the device. 

CAUTION 

Do not apply more than 10 V rms and 
± 200 V de to INPUT. 

3-12 .. Amplitude Ranges 

3-13. The LOG/LINEAR switch on the IF Section 
works in conjunction with the dBm/dBV switch on 
the LF Section. With LINEAR selected, the analy
zer measures voltage. With LOG selected (either 2 
dB or 10 dB on the 8552B), the analyzer measures 
voltage i~ dBV (that is, dB referenced to 1 volt) or 
power in dBm. The LF Section is calibrated to 
measure dBm in 50 or 600 ohms. 

(J-14. To use 2 dB LOG, first find the signal using 
10 dB LOG; display the desired portion of the 
signal on the top 16 dB of the CRT display, then 
switch to 2 ·dB LOG. The top of the display, the 
LOG REF graticule, remains the same. The -70 dB· 
graticule line becomes -14 dB (each ma.:~or division 
becomes 2 dB). 

NOTE 

Do not make any ·VERTICAL GAIN or 
POSITION adjustments· in 2 dB LOG as 
the front panel calibration will become 
invalid. 

3-15. The LOG REF LEVEL control on the IF 
Section has three scales (see EQUIPMENT SUP
PLIED in Section 1): the red scale is used for LF 
Section log calibration, the black scale is used for 
RF Section log calibration, and the blue scale is 
used for linear calibration on all units. If the IF 
Section being used does not have the red scale, 
subtract 20 dB from the black scale to obtain the 
LOG REF level on the CRT'. .. 

3-16 .. First Mixer Balance / 
I 

3-17. The first mixer in tf1e 8556A is balanced to 
' insure a low ~~vel of fifrst:·,Jocal o'scillato~ feed
through appeat1ng on the display. Excessive LO 
feedthrough may re3ult j in iilaccurate amplitude 
calibration and excessyve intetmodulation dis- . 
tortion. With the dBm/dJ3V switch set to 5011 dBm 
and INPUT LEVEL set to -60 dBm/dBV, the first 
LO feedthrough (zero frequency marker) should be 
below -80 dBm. If it is above this Jevel, perform, 
the first mixer balance adjustme~Jt specified below.·· 
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3-18 .. Remove the top cover from the Display 
Section (with power off'). 

I. 

VVP~RNING ,I' 

. i . . 

Removing the top cover from the Display 
Section exposes the operator to dangerous 
potentials (up to 7000 volts). 

3-19. Set the analyzer controls as follows: 

FREQUENCY ~. . . . . . . . . . . . . . . . . . . . . . 0 kH~ 
BANDWIDTH . . . . . . . . . . . . . . . . . . . . . . 3 kHz 
SCAN WIDTH ............... PER DIVISION 
PER DIVISION . . . . . . . . . . . . . . . . . . . . 10 kHz 
INPUT LEVEL ~~. . . . . . . . . . . . . . --60 dBm/dBV 
dBm/dBV ..... ·~ . . . . . . . . . . . . . . . . . 50 n dBm 
BASE LINE CLIPPER . . . . . . . . . . . . . . . . . . ccw 
VIDEO FILTER . . . . . . . . . . . . . . . . . . . . 10kHz 
SCAN TIME PER DIVISION . 5 MILLISECONDS 
LOG/LINEAR . . .. . . . . . . . . . . . . . . . 10 dB LOG 
LOG REF LEVEL ................. -40 dBm 
SCAN MODE . . . . . . . . . . . . . . . . . . . . . . . . . INT 
.SCAN TRIGGER ..... , ............... AUTO 
POWER . . • . . . . . . . . . . . . . . . . . . . . . . . . . . ON 

NOTE 

This procedure assumes that the analyzer 
is calibrated as specified in Figure 3-2 and 
has been allowed to ,.warm up at least 
one-half hour. .· 

3-20. Center the LO feedthrough signal on the 
display with.the FREQUENCY control. 

3-21. Using a non-m~tal1ic adjustment tool, alter
nately adjust C and R MIXER BALANCE 
ADJUSTMENTS (available on the LF Section top 
cover) to null the LO feedthrough. 

3-22. When the signal is below -80 dBm, tum 
power off and replace the top cover. 

3-23. OPERATING INSTRUCTIONS 

3-24. The following instructions should enable an 
operator .to make fast, accurate measurements with 
the low frequency analyzer. To define each instru
ment application . is beyond the scope of this 
manual. For further details, there is a complete 
discussion of 8556A applications in Application 
Note 134. This application note is available from 
your local HP Sales and Service Office. 

3-25. In general, operation of the Spectrum Analy
zer may be accomplished through the following 
steps: . · · 

· a. Set the· analyzer to scan the appropriate 
frequency range w.ith the proper resolution. 

! l 
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b. Adjust the amplitude scale as necessary for 
the measurement. 

c. Complete the measurement, and. interpret 
the results. 

3-26. Setting the Frequency Scan 

3-27. There are three ways to set the frequency 
scan on the 8556A. The first is the the 0-10f 
mode of operation. When this mode Is selected, the 
spectrum analyzer scans from "zero" frequency to 
a preset upper limit selected by the PER DI
VISION control. For example, if the PER DI
VISION control is set to 10 kHz, and the 0-10f 
mode is selected, the spectrum analyzer will scan 
from 0 to 100kHz, 10kHz per division. Scans may 
be selected from 20 Hz per division to 20 kHz per 
division in a 1, 2, 5 sequence. 

3-2·8. The second way to set the frequency scan is 
the PER. DIVISION mode. In this mode, the 
frequency scan is symmetrical about the CENTER 
FREQUENCY tuned by the FREQUENCY con
trol. The CENTER FREQUENCY dial indicates 
this frequency in two ranges, 0-30 kHz or 0-300 
kHz. The horizontal scale is then selected by the 
PER DIVISION setting. . 

3-29. The third way is the ZERO scan mode. The 
spectrum analyzer becomes a fixed-tuned receiver 
at the frequency indicated by the CENTER FRE
QUENCY dial. In this mod~, amplitude variations 
are displayed versus time on the CRT. 

3-30. Once the proper frequency scan is chosen, 
the resolution needed for the particular measure
ment should be determined. Resolution is mainly a 
function of the IF bandwidth selected. As nar~ 
rower IF bandwidths are used, the resolution in
creases. At the same time, the spectrum. analyzer 
must be swept at a slower rate. The bandwidth 
used should be only as narrow as is necessary for 
the particular application. The best procedure is. to 
select the bandwidth necessary for the desired 
resolution, and then slow the scan rate (SCAN 
TIME PER DIVISION) until the . DISPLAY 
UN CAL light is unlit. 

3·31. Adjusting the Amplitude Scale 

3-32. Once the desired signals are displayed on the 
CRT the amplitude is set to give an optimum 
displa~. The first consideration is how the ampli
tude 1s to be measured. The 8556A can n1easure 

I pow~r in dBm (for 50 ohm or 600 ohm systems), 
and 1t can measure ·voltage on a linear scale or in 

·dB referred to one volt (dBV) on a log scale. 

3-33. If power is the desired parameter, set the 
dBn1/dBV switch to dBm for the appropriate 

•' 



;I ' ' 

Model8556A Operation 

,•' 

,. 

FRONT PANEL FEATURES 

~ "• 

: 8'DISPLAY UNCAL: warning light indicates that the dynamic range. This control should be set to agree 
CRT display has become uncalibrated due to incom- , with the signal level read on the CRT. 
patible settings of SCAN WIDTH, SCAN TIME. . 
PER DIVISION, BANDWIDTH~ and VIDEO FILTER • TRACKING GEN LEVEL: adjusts the output level 
controls. of the tracking signal present at the TRACKING GEN 

• 
. · '. . . OUT. When the CAL position is selected, it gives an 

FREQUENCY. tunes the CENTER FREQUENCY m output of 100 mV for calibrating the spectrum 
SCAN WIDTH PER DIVISI~N and z.ERO ~can . analyzer display. The output can be increased to 3V. 
modes. FINE TUNE allows high resolution adjust-
ments in narrow scans. · • · " 

. RANGE kHz: selects CEN'rER FREQUENCY dial 
• ZERO ADJ: calibrates CENTER FREQUENCY dial range of 0-30 kHz or 0-300 kH1.. 

for "zero" frequency. 
. • INPUT: one megohm' uhbalanced input for signals to 

.300 kHz ~OJ: calibrates CENTER FREQUENCY be measured. · 
dial for 300 kHz. . 

· . 8 dBm/dBV: selects log display absolute calibration for 8 BANDWIDTH: selects resoiution bandwidth of the dBV or dBm referred to 50 ohms or 600 ohms. For 
spectrum analyzer from 10 Hz to 10 kHz in a 1, 3 correct d.Bm measurements, an external termination 
sequence. (8552A, 50 Hz and 100Hz to 300kHz in a of the proper impedance must be provided for the 
1, 3 seq~ence.) input signals . 

• AMPL CAL: calibrates display amplitude for abso- 0 TRACKING GEN OUT: output signal tracks the 
; ., lute voltage and power measurements. · spectrum analyzer tuning frequency. The signal may 

be used for swept frequency response measurements 
• CENTER FREQUENCY: dial indicates the CENTER or to drive a frequency counter for accurate fre-

FREQUENCY for SCAN WIDTH PER DIVISION quency measurements. The signal output also· serves 
and ·ZERO scan modP.s. Calibrated in 5 kHz incre- \to accurately calibrate the display for absolute 
ments for 0-300 kHz range and 500 Hz increments \lmplitude. 
for 0-30 kHz range. 
· , • 21 kHz MARKERS: places crystal controlled 

• SCAN WIDTH:. selects spectrum analyzer frequency m rkers w~th 20 kHza spacing on CR'r. These ?Iark~rs 
scanning mode. 0-lOf repetitively tunes the spec- are ~ccurate to ~.01%, and are useful for cahbratmg 
trum analyzer from "zero'' frequency to ten times the \equency axJs. 
the setting of the PER DIVISION control. (e.g., with · . 
PER DIVISION control set at 1 kHz, scan would be • CAL OUTPUT: -30 dBm, 30 MHz signal used for 
from 0-10 kHz, or 1 kHz per division.) PER calibrating amplitude on other tuning sections 
DIVISION mode scans the spectrum analyzer sym- (8553B~\8554L, 8555A). , 
metrically about the CRNTER FREQUENCY with a 
scan width set by the P~R DIVISION control. In the • 
ZERO scan mode the a11alyzer bPcomes a fixed· ' PEN LIF~ OUTPUT, TRIG/BLANK INPUT: pro-
frequency receiver ~t the CENTER li'REQUENCY. vides +14 \~ pen lift signal for use with X-Y recorders 

. . during retrafe in SINGLE and INT SCAN MODES 

• PER DIVISION. ...· . . with VIDEO\ LINE, or AUTO SCAN TRIGGER. It 
. · selects. the CRT horizontal cahbra- serves as an 1input connector for external blanking 

tlon (frequency scJtle) m the PER DIVISION and signal in the EXT SCAN MODE. When F~XT SCAN 
D-lOf frequency scan modes. .TRIGGER is selected, it becomes an input connector 

A for the external t~igger signal. 
W TRACKING. ADJ: tunes the TRACKING GEN OUT ' 

frequency to precisely track the tuning frequency of , 
· the spectrum analyzer. • VERTICAL OUTPUT: provides output proportional 

• 
. . · to vertical deflection on CRT. Approximately 100 

INPUT LEVEL: ~~j~J~~ :the ;input signal level to the m V per major division with. 100 ·ohm output 
input mixer and ,, irfp~t preamplifier to maximize impedance. 

Figure 3-1. Front Panel Features ( 1 of 4) 

'(See foldout, page 3-5, for i,llust~ation) 
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FRONT PANEL FEATURES 

• SCAN IN/OUT: provides output voltage propor- SINGLE: single scan initiated by front panel push-
tional to CRT horizontal deflection. 0 volts equals button. SCANNING lamp indicates time during 
center screen with 1 volt per division (-5 to +5 V full which analyzer is being scanned. 
screen). Output voltage available in SINGLE, MAN, . . · . 
and INT SCAN MODES. In EXT SCAN MODE, the • Initiates or resets scan when SINGLE SCAN MODE is. 
connector is used as .an input for 0 to +8V external selected. I· 

. scan signal. 

. • SCAN TIME PER DIVISION: selects time required· 
• DISPLAY ADJUST: these controls adjust the deflec- to scan one major division on CRT display. Control 

tion circuit gain and offset levels to match the IF acts as time base for . time domain operation in 
section to a particular display section. ZERO scan. · 

• LOG REF LEVEL · LI~:EAR SENSITIVITY: ·these • VIDEO FILTER: post dt'tection low pass filter for 
controls set the absolute amplitude calibration of the effective averaging of distributed signals such as noise. 
CRT display. In the 10 dB LOG or 2 dB LOG modes, · Bandwidths of 10 kHz, 100 Hz, and 10 Hz selectable; 
the sum of the two control settings determines the nominal bandwidth 400kHz in Of'F position. (10Hz 
LOG REF LEVEL (top graticule line on CRT) .. In the position not available with 8552A.) 
LINEAR mode, the product of the two control 
~t~i~gs determi~es .the ~RT sc~le factor in v~lts per • BASE LINE CLIPPER: allows blanking of the bright 
diVISIOn. A .spec1al k.nob 1s prov1ded for use w1th the base line area of the CRT for better photography and 
8556A. Th1s knob 1s descrtbed under OPERATING improved display of transient phenomena. . 
CONSIDERATIONS (paragraph 3-15). 

• 
· I . . . . • MANUAL SCAN: controls spectrum analyzer hori-

L.OG LIN~AR. selects display mode for ~~g~rtthmlc zontal scan in the MAN SCAN MODE. (Not available 
dtsplay wath scale factors of 10 dB per dtv1s1on or 2 on 8552A ) 
dB per division or LINEAR display with scale factor · 
selected by LINE:AR SENSITIVITY (2 dB per. · I 

division not available with 8552A). CAL 10V and 1V: 10V or 1 V square wave used to 
. · calibrate time domain plug-ins ONLY . 

• SCAN TRIGGER: selects synchronizing trigger when. . . 
in the INT SCAN MODE. FOCUS: focuses CRT spot for best definition. 

AUTO: scan free runs. .• BEAM FINDER: returns CRT 'trace to the center of 
the screen regardless of deflection potentials with 

LINE: scan synchronized to power line frequency. time domain plug-ins ONLY. 

EXT.: scan initiated by external positive or negative · 
pulses (2-20V) applied to TRIG/BLANK INPUT. • NON STORAGE, CONV: defeats the storage and 

. variable persistence features of the CRT.· Persistence 
VIDEO: scan ,internal synchronized to enveiope of is that of the standard P31 phosphor. 
Rf' input signal. Signal amplitude of 1.5 divisions 

• INTENSITY: adjusts the intensity of the .trace on 
peak•to-peak (min.) required on display section CRT .• 

, • SCAN MODE: selects scan source. the CRT. · 

3-4 

INT.: analyzer repetitively scanned by internally 
, generated ramp; synchronization selected by SCAN 
TRIGGER. SCANNING lamp indicates time during 
which analyzer is being scanned. 

'EXT.: scan determined by externally applied 0 to 
+SV signal at SCAN IN/OUT. 

CAUTION 

Excessive INTENSITY will damage the 
CRT storage mesh. W.henever trace 
blooming occurs, turn INTll~NSITY 
down: 

MAN: scan determined by MANUAL SCAN co~trol;. ERASE: eras~s the CRT in the WRITING SPEED 
scan continuously variable across CRT in either direc- f'AST or STD mode of operation. CRT ready to 
tion. (Not available with 8552A.) record immediately after erasure. 

'Figure 3-1. Front Pa.nel Features (2 of 4) 
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FRONT PANEL FEATURES 
' 

• PERSISTENCE: adjusts the trace fade rate from .• STOllE: stores the display on the CRT for ex-
0.1 sec. to more than 2 minutes in the WRITING tended viewing or photography. The CRT does not 
SPEED FAST or STD modes of operation. write in the STORE mode . 

• WRITING SPEED FAST, STD: these controls 
select the writing sp~ed of the CRT in the PERSIS
TENCE mode of operation. The WRITING SPEED 
STD mode is almost always selected for spectrum 
analysis applications. 

, G STORE TIME: controls the storage time and rela
tive brightness of the display in the STORE mode 
of operation. Storage time more than 2 minutes at 
maximum brightness, more than 2. hours at min.i
mum brightness. 

• POWER: controls power to the mainframe and to 
both plug-ins. 

• ASTIG: adjusts the shape of the CRT spo( 

• TRACE ALIGN: used to. adjust the CRT trace to 
align with the horizontal graticule lines . 

• CRT Graticule with LOG and LIN ,cales. ·LoG 
REF is the level used to reference the amplitude of 
displayed signals in the LOG display mode. 
LINEAR display amplitude is referenced fro.m the 
baseline. 

., 

Figure 3-1. Front Panel Features (3 of 4) 
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FRONT PANEL FEATURES 

ll 

Figure 3-1. Front Panel Features (4 of 4) 
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OPERATION~L ADJUSTMENTS 

• INPUT POWER • HORIZONTAL POSITION AND GAIN· 

a. Set 115/230 switch .. to correspond with avail
able input voltage. (The instrument is fused for 115 
volt, 50/60 Hz operation; if 230 volt power is used, 
refer to the Display Section service manual for fuse 
replacement procedures.) 

b. Connect line power cord to instrument jack and 
to a line power outlet . 

' 
a. Alternately . adjust HORIZONTAL GAIN and 

HORIZONTAL POSITION so that the trace just fills 
the horizontal graticule line. 

b. Using the VERTICAL POSITION control, 
bring the trace to the bottom graticule line (ignore 
any slight ·misalignment of the trace) .. 

• INTENSITY MODULATION . 
Set INT/EXT switch to INT. (Set t<{EXT only if • VERTICAL POSITION AND GAIN 
CRT Z axis is to be externally modulated -normally a. Connect TRACKING GEN OUT to the INPUT 
only used with 1400 ser.ies o~illoscope plug-ins). (do NOT use a feedthrough termination). Set the 

• FOCUS AND ASTIGMATIS~ 
TRACKING GEN LEVEL to CAL. Set the VIDEO 
FILTER to 10 kHz. Use the··· LOG REF LEVEL 
vernier to set the trace to the -70 dB graticule line at 
the center of the CRT. (Adjust AMPL CAL counter
clockwise, if necessary, to lower trace.) 

a. Make the following instrument control settings: 
RANGE .......................... 0-300 kHz 
FREQUENCY . . . . . . . . . . . . . . . . . . . . . . 150 kH'l 
FINE TUNE . . . . . . . . . . . . . . . . . . . . . . . . Centered 
BANDWIDTH . . . . . . . . . . . . . . . . . . . . . . . 10 kHz 
SCAN WIDTH ......... ~ ....... PER DIVISION 
PER DIVISION . . . . . . . . . . . . . . . . . . . . . . 20 kHz 
INPUT LEVEL . . . . . . . . . . . . . . . . . -20 dBm/dBV 
dBm/d·BV ....... · .•........••••........•• dBV 
20 kHz MARKERS . . . . . . . . . . . . . . . . . . . . . . Out 
SCAN TIME PER DIVISION 1

• • • 5 MILLISECONDS 
LOG REF LEVEL ................... -10 dBV 
Vernier ... . : ........... •' ....... ., . . . . . . . . ccw 

b. Turn the LOG REF LEVEL clockwise 7 steps 
(without moving vernier) while observing the trace. 
The trace should move up the CRT in 10 dB steps. If 
it does riot, adjust VERTICAL GAIN to bring the 
trace to the top graticule line. 

c. Turn the LOG REF LEVEL fully counterclock
wise and repeat steps 6 a. and 6 b. until no further 
adjustment is necessa·ry. , 

LOG/LINEAR .............•..... ~ 10 dB LOG • 
VIDEO FILTER ........................ OFF, AMPLITUDE CALIBRATION 
SCAN MODE ............................ IN1, 
SCAN TRIGG~R .. • ................... AUTO a. Set the LOG RE~, LEVEL to -20 dBV (set 
BASE LINE CLIPPER .................... ccw vernier to zero). Adjust .AMPL CAL to bring the tr41ce 
WRITING SPEED ....................... STD to the top graticule line at the center of the screetl'. 
PERSISTENCE ......................... MIN 
INTENSITY ....................... 12 o'clock 
POWER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ON 

b. Adjust INTENSITY as needed. (Whenever 
blooming occurs on CRT, tum INTENSITY down.) 
Set LOG REF LEVEL maximum counterclockwise. 
Using the ,VERTICAL POSITION cuntrol, bring the 
trace to the -40 dB graticule line. · · 

c. Switch the SCAN MODE to MAN, and use the 
MANUAL SCAN to bring the CRT dot to the center 
of· the screen. Adjust FOCUS and· AS'riG for the 

. smallest round ~ot possible. 
,! , .. 

b. Set the LOG/LINEAR switch to LINEAR, and 
set LINEAR SENSIT,IVITY to 20 m V per division. 
Make any fine adjustment of the AMPL CAL which i~ 

. necessary to bring the trace to the fifth graticule line 
. (5 x 20 mV = 100 mV). 

.TRACKING ADJUSTMENT 

8TRACE ALIGNMENT 

a. Return the LOG/LINE:AR switch to 10 dB 
LOG. Set the LOG REF LEVEL to -10 dBV, and set 
the SCAN WIDTH to ZERO. Reduce the BAND-· 
WIDTH to 10 Hz (50 Hz on 8552A). Adjust TRACK 
ADJ. to bring the· trace as ,high as possible on the 
screen. 

3-6 

Set SCAN MODE to INT. Adjust TRACE ALIGN to 
set the trace parallel to the horizontal graticule lines. 

b. Set the ·LOG/LINEAR switch to 2 dB LOG (or 
LINEAR) and repeat the peaking procedure, then 
return to 10 dB LOG. 

Figure 3-2. ·Operational Adjustments ( 1 of 3) 
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OPERATIONAL ADJUSTMENTS 
J 

• FREQUENCY CALIBRATION 

a. Disconnect TRACKING GEN OUT. from 
INPUT and set the controls as follows: 
FREQUENCY . . . . . . • . . . . . . . . . . . • . . . . . 0 kHz 
RANGE .................... ~ . . . . o-ao kHz 
FINE TUNE .. ~ .. ~ ....... ·. . . . . . . . • . . Centered 
BANDWIDTH . . . . . . . . . . . . . . • . . . • • . . . 300 Hz 
SCAN WIDTH ................. PER DIVISION 
PER DIVISION . . . . . . . . . . . . . . . . . . . . . . . 1 kHz 
20 kHz MARKERS .... ~ . . . . . . . . . . . . . . . . . . In 
SCAN TIME PER DIVISION .. 50 MILLISECONDS 
VIDEO FILTER. . • . . . . . . . . . . . . . . . . . . . . . OFF 

b. Center LO feedthrough signal, at CENTER 
FREQUENCY graticule on the display, with ZERO 
ADJ. The dial should be accurately set to 0 kHz: 

'•,I 

NOTE 
If using an 8552A IF Section ·and ZERO 
ADJ will not zero the LO feed through, see 
paragraph 5-30 in Section VI. 

•' ... 

c. set RANGE to o-300 kHz, and slowly tune 
FREQUENCY to 300 kHz, counting 20 kHz markers 
as they pass the CENTER FREQUENCY graticule on 
the display. Center the fifteenth marker ( 300 kHz) on 
the CENTER FREQUENCY graticule. 

d. Adjust 300 kHz ADJ so that the. dial reads 300 
kHz when the fifteenth marker is centered. 

e. Repeat steps 9b through 9d until no further 
adjustment is necessary. 

NOTE· 

Some minor readjustment of tracking ad
justment and frequency calibration con
trols may be necessary from time to time 
for narrowband operation. 

Figure 3-2. Operational Adjustments (2 of 3) 

I 
,/ 
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impedance ( 600 ohms or 50:· ohms). The input 
should then be terminated with a feedthrough 
termination for the impedance selected. · 

3-34. For voltage measurem~nts, the dBm/dBV 
switch can be set to dBV for a. log display, or the 
LOG/LIN,EAR switch· can· be set to LINEAR for a 
linear display. If no feedthro.ugh termination is 
used, the spectrum analyzer will disphiy the open 
circuit voltage. If a feedthrough termination is 
u&ed, the vol~ge displayed will be that developed 
across the impedance of the termination. 

3-35. The next step is' to insure that the spectrum 
analyzer is operating linearly. That is, that . all 
spectral components displayed are present at the 
input and not generated in the spectrum analyzer. 
This is readily accomplished: read the amplitude of 
the largest signal· on the CRT, and set the INPUT 
LEVEL control to the setting nearest. this ampli
tude. For example, if the largest signal on the 
display reads-13 dBV, the INPUT' LEVEL control 
would be set to -10 dBm/dBV .. 

3-36. Now set the LOG REF LEVEL or LINEAR 
SENSITIVITY controls' to give the' desired display. 
One 'convenient way to set the LOG REF LEVEL 
is to set the -10 dBm/dBV. position under the 

. right hand indicator light. The -60 dBm/dBV 
position will then fall under the left hand indic~tor 
light. In this position, setting the INFUT LEVEL 
control to the amplitude of the largest signal will 
bring that signal to the top of .the CRT. This gives 
th¢' widest possible · display dynamic range for 
signals between -60 dBm/dBV and -10 
dBm/dBV. 

·3-37. Using the Tra~t.~tf;)u Generator 
. }'·.l·;l 

3-38. The tracking g~nerator is a flat signal sourr.e 
whose output frequency precisely,. tracks the spec
trum an;Jly ~er's tuning frequency. This output can 
be u~ed as a ~'J 1 trr.e to test devices for frequency 
response. A'.:;o, py measuring the frequency of the 
tracking generator's ·output with a frequency 
counter, the. frequency of signals appearing on the 
spectrum analyzer display can be precisely deter-
mined. " 

3-39. Frequency Response Measurements. The fre-
. quency scan of the spectrum analyzer is set in 
much the same way as described under paragr~ph 
3-26. The tracking generator's output frequency is 
determined by the spectrum analyzer's scan. If a 
device is being tested from 0-20 kHz, it is only 
. necessary to set the spectrum analyzer to scan 
0-20 kHz using the.o-· 10f mode. 

3-40. The device under test will be connected in 
the signal path . between the TRACKING GEN 
OUT and the INPUT.· Some consideration must be 
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given to the input and output impedances of the 
·test device. If the device has a 600 ohm input 
impedance, the tracking generator can be con
nected directly to the device. The 50-ohm Tracking 

I Generator Shunt supplied .with the 8556A should 
be used between the tracking. generator ancl the 
test device for devices with a 50-ohm input impe-
dance. · 

3-41. The. output of the device should be termi
nated in its characteristic impedance. 50 ohm or 
600 ohm devices can be ter~inated using the 
feedthrough terminations, and high impedance 
dev.ices can be connected directly to the spectrum 
analyzer INPUT (see Figure 3-3). Measure devices 
which have a different impedance by using a simple 
resistive termination. 

3-42. The tracking generator output level is 100 
m V (-20 dBV) open circuit in the CAL position. 
This amounts to 50 mV (-26 dBV) across 600 
ohms. If the 50 ohm shunt is used, the output will 
be 4.17 mV or -34.6 dBm into 50 ohms. The 
out'put level increases as TRACKING GEN LEVEL 
is turned clockwise from the CAL position. 

3-43. System Calibration. The TRACKING GEN 
OUT should be connected through any necessary 
·terminations to the spectrum analyzer INPUT. The 
TRACKING GEN LEVEL c3n then be adjusted to 
bring the trace to the top graticule line, thus pro
viding.a conve~ient reference. The INPUT LEVEL 
control should be set to --20 dBm/dBV and the 
LOG REF LEVEL set to ~ dBm/dBV for maxi
mum measurement range on passive devices. (Use 
the dBm scale for 50 ohm devices and the dBV 
scale for 600 ohm devices.) ,,, · 

3-44. In'sert the test device in the circuit, and its · 
frequency response will be displayed directly on 
the CRT. Insertion loss can be read directly from 
the dB scale on the CRT. 

3-45. Testing Amplifiers. When measuring ampli
fier frequency response, some pro'vision must be 
made for the gain ·of the amplifier to prevent 
damage to the spectrum analyzer.· A step attenua- · 
tor sh,ould be added to the test setup to decrease 
the tracking generator level by a known amount 
(see Figure 3-4) . 

3-46. Set the attenuator to 0 dB and perform the 
calibration procedure described under System Cali
bration. Then the attenuation should be increased 
by an amount greater than the gain of the amplifier 
under test. The gain of the amplifier will be the 
sum of the attenuator setting and the dB reading 
from the CRT graticule ~t any point. (Remember, 
this is a negative number on the graticule.) For 
example, the spectru1n analyzer is calib~;:ated for a 
reference at the top of the CRT. Now a test 
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Figure 3-~~· Typical Frequency Response Measurement (in 50 Ohms) 
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I 
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I GENERATOR 

I OUTPUT 
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I 
I 
I 
I 
1 
I BNC 

TEE 

,,, 

6000 
ATTENUATOR 
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TERMINATION ·· 

AMPLIFIER 
UNDER TEST 

Figure 3-4. Typical Amplifier Frequency Response MeasuJ:ement (in ·600 Ohms) Using a Frequency Counter 
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· Operation · 
I . 

~UDplifier i~ inserted, and. the attenuator is set to 50 
dB .. If' the ~mplifier response curv~ is at the -7 dB 
graticuh.:Une·, the gain is 43'dB (50.dB -7 dB). 

' ' 

3-47.· lmportant·Considerations. When. using the 
tracking gent~rator ·for swept response measure
. ments, the s1bectrum analyzer BANDWIDTH and 
DISPLAY Ul~CAL. light take on somewhat ~if
ferent significance. The BANDWIDTI-J . setting 
·mainly affects the average noise level and ~as only 
a secondary c~ffect on resolution. Narrowing the 
BANDWIDTH, improves dynamic range, but re-

. quires slower ~weep rates. The DISPLAY UNCAL 
· light in most (!ases will not apply .. Th~ best proce
dure in swept r·esponse measurements 1s to slow the 
scan rate until\ the display amplitude remains con
stant with changes in SCAN TIME PER DIVISION. 
At this poiQt, the scan isJhe proper rate to satisfy 
the requiremer\ts of both the spectrum analyzer 
and· the d~vice.l\tnder test. . 

I 

I . 
3-48. Spurious ·1.-~sponses ar~ not displayed on the 
CRT due to the tracking signal source and receiver. 
Therefore,· mea!mrements may be ·made ·over a 
dynamic range limited only by gain compression as 
an upper limit and system noise as a lower limit. 

' 

3-49. Devices, such as filters, which rnay have 
attenuation greater· than 100 dB can be measured. 
The response can b~ traced out on the CRT in two 
70 dB segments, and the results can be photo
graphed to give a composite picture. 

3-50. Precise Frequency Measurements. It may be 
desired to measure the frequency of a low level 
signal which is close to a higher level signal. First, 
confirm that TRACK ADJ is correctly adjusted · 
(see Figure 3-2), then connect a low · freque~cy 
counter to the tracking generator's .output. Using 
the MANUAL SCAN mode, &can the spectrum 
analyzer until you reach the peak of the signal 
response. The frequency displayed on the counter 
is the frequency of the signal. Resolution of 1 Hz is 
possible using'narrow scan widths and bandwidths 
on the spectrum analyzer. (The counter gate time 
for this resolution is 1 second.) 

3-51. This same method may be applied to the 
measurement of points on a frequency response 

' curve. Use a high impedance counter and connect 
it to the tracking generator's. output on a tee with 
the test device (see Figure 3-4). Then manually 
scan to a point of interest on the response curve 
and read the frequency. This . method is useful 
when measuring the 3 ·dB or 6 dB bandwidth of a 
filter, discontinuities in a response characteristic, 

, or idc:ntifying spurious modes o.n a device. 
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·, 3-52. Variable Persistence and Storage Functions 

3-53~ With the 141 T Display Section the operator 
can set trace persistence for a b;fight, steady trace 
that does not flicker, even on the slow sweeps 

.. required for narrow band anf4lysis. The variable 
persistence also permits the d;\splay of low repeti
tidn rate pulses without flickering and, using the 
lon.gest persistence, intermi1)tent signals can be 
captured . and ·displayed. The storage capability 
allows side-by-side comparison of changing signals. 

3-54. ·Persistence and Intensity. The persistence 
and intensity determine how long a written signal 
will' be visible. Specifically, PERSISTENCE con
trols· the rate at which a signal is erased and 
INTENSITY controls the trace brightness as the 
signal is written. With a given PERSISTENCE 
setting, the actual tirae of· trace visibility can be 
increased by greater INTENSITY. Since the PER
SISTENCE control sets ·the rate o ·: erasing a 
written signal, it follows that a brighter trace will 
require more timf! to be erased. Conversely, a 
display of low intensity will disappear more 
rapidly. The same principle applies to a stored 
display of high and low intensity. 

CAUTION 

Excessive INTENSITY will damage the CRT 
storage mesh. The INTENSITY setting for 
any sweep speed should just eliminate trace 
blooming with minimum PERSISTENCE set
ting. 

3-55. Storage. ·The storage controls select the stor
age mode in which the CRT functions. In ERASE, 
STORE and WRITING SPEED are disconnected 
and all written signals are removed from ·~he CRT. 
The STORE selector. disconnects the WRITING 
SPEED AND· ERASE functions and implements 
signal retention at reduced intensity. In the 
STORE 1node, PERSISTENCE and INTENSITY 
have no function. 

3-56. Writing Speed. In the. FAST mode, th~ rate 
of erasing a written display is decreased. Si1:L·i.e the 
erasing rate is decreased, the entire screen becomes 
illuminated more rapidly and the display is 
obscured~ The effective persistence and storage 
time are considerably reduced. 

3-57. Photographic Techniques 

3-58~ .Jxcellent . signal photography is possible 
when the Spectrum Analyzer is used with an 
oscilloscope camera r.nci when proper techniques 
are employed. Both the HP 196B and the 197 A 
Oscilloscope. Cameras attach directly to the analy
zer's CRT bezel .without adapters. Both cameras 
also have an Ultra-Vi<;>let light source that: causes a 

I• 
I I 
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uniform glow of the CRT phosphor. Thic give~ the ' 
finished photograph a grey background that con
trasts sharply with the white trace and the black 
graticule lines. Ultra-Violet illumination· is nor- . 
mally ·used only when the CRT is of the non-

' I' 

,, ,, 

.·'!.! 

·Qperatio~ 

" 
storage and fixed persistence type· (140T Display 
Section). For a storage or variable persistence CRT 
, (141 T Display Section), a uniform gray back
ground is obtained by simply taking the 
photograph in STORE rather than in VIEW. 

\>\· ,., 
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,,, Performance Tests 

:'1 
SECTION IV 

PEf4FORMANCE TESTS 

4-1. INTRODUCTION 

4o:o2. This section provides instructions for 
performance testing the Model 8556A Spectrum 
Analyzer LF Section.· Front panel checks for 
routine inspection are given in Tabl~ 4-1. The 
performance tests verify that the instrument meets 
the specifications listed in Table 1-1. 

4-3. Perform the tests in procedural order with the 
test equipment \_;01led for, or with its equivalent. 
During the tests, aU circuit boards, shields, covers 
and attaching hardware must be in place, and the 
LF and IF Sections must be installed in the Display 
Section. AUow the analyzer to warm up at ~east 
one hour before performing the tests. 

4-4. EQUIPMENT REQUIRED 

4-5. 'Test equi?ment and , test equipment 
accessories for the performance tests (designated 
"P" in the "use" column) are specified in Tables 
1-4 and 1-5. Equipment other than that·listed may 
be used providing that it meets or exceeds the 
minimum specifications listed in the tables. 

4~. OPERATIONAL ADJUSTMENTS 

4-7. Before proceeding to the performance tests, 
perform the operational adjustments specified in 
Figure 3-2 (in Section III). These adjustments 
correct for minor differences between units and 
ensure that .the LF Section, IF Section and Display 
Section are properly calibrated. 

'J 

· 4-8. ·FRONT PANEL CHECKS 

4-9. The front panel checks provide a. quick 
method for vPrifying that the LF Section is 
operating correctly. After perform!!1g the 
operational adjustments described in Figure 3-2, 
set the analyzer's controls as specified in T~ble 4-1 

. and perform the checks. 

4-10. TEST SEQUENCE 

4-11. The performance tests are suitable for 
incommg inspection, troubleshooting, and 
preventive maintenance. A test card for recording 
data is included at the back of this section. 

4-12. Perform the tests in the following order: 

a. Allow analyzer to warm up one hour. 

b. Perform operational adjustments listed in 
Figure3-2. · 

c. Perform front panel checks listed in Table 
4-1. 

d. Perform the . performance tests in the 
order given. 

4-13. Each test is arranged so that the 
specification is written as it appears in Table 1-1. 
Next is a description of the test that includes any 
special instructions. Each test that requires test 

. equipment has a test setup drawing and a list of 
required equipment. 

''I 
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Table 4-1. Front Panel Checks 

Function Procedure · Result 

Calibration 1) Perform operational adjustments specified in 1) Analyzer calibrates 
Section III (Figure 3-2), then set analyzer as normally. 

BASELINE 
CLIPPER 

Scan 

BANDWIDTH & 
SCAN WIDTH 
PER DIVISION 

SCAN WIDTH 
0-10f 

follow~: 
RANGE .................. ~. ,. .. 0-300 kHz 
FREQUENCY . . . . . . . . . . . .. . . . . . . . 0 kHz 
BANDWIDTH . . . . . . . . . . . . . . . . . . 10 kHz 
SCAN WIDTH · ........ ~ ... PER DIVISION 
PER DIVISION . . . . . . . . .. . . . . . . . . 20 kHz 
INPUT. LEVEL . . . . . . . . . .. . . -30 dBm/dBV 
dBm/dBV . . . . . . . . . . . . . . . . . . . 600!1 dBm 
20 kHz MARKERS . . . . . . . . . . . . . . . . . Out 
SCAN TIME PER DIVISION 50 MILLISECONDS 
LOG/LINEAR . . . . . . . . . . . . . . . 10 dB LOG 
LOG REF LEVEL . . . . . . . . . -20 dBm/dBV 
VIDEO FILTER ......... · ... ~ ... · . . . O:FF 
SCAN MODE . : . . . . . . . . . . . . . . . . . . . . INT 
SCAN TRIGGER .... .' ... · .......... AUTO 

2) Turn BASE LINE CLIPPER full clockwise. 

3) Turn BASE LINE CLIPPER full counterclock-, 
WISe. 

4) Turn SCAN TIME PER DIVISION through its 
range. 

5) Return SCAN TIME PER DIVISION to 50 
. MILLISECONDS. Center LO feed through on 
CRT with FREQUENCY. 

6) Reduce SCAN WIDTH PER DIVISION to 20 
· Hz~ reducing BANDWIDTH to maintain LO 
feedthrough about 2 divisions wide. Reduce 
SCAN TIME PER DIVISION to keep DlS
PLAY UNCAL lamp unlit; keep signal centf!red 
with FREQUENCY and FINE TUNE. 

7) Set SCAN WIDTH to 0-lOf, PER DIVISION 
to 20 kHz, BANDWIDTH to 1 kHz, and SCAN 
TIME PER DIVISION to 50 MILLISECONDS. 

8) Depress 20kHz MARKERS switch. 

DISPLAY UNCAL 9) Incr~ase SCAN TIME PER DIVISION to · 20 
light MILLISECONDS. · · 

4-2 
I 

I 
'l· 

___;__, ··-·· 

2) At least bottom two 
divisions blank on 
CRT. 

4) Scan occurs in all 
positions. 

6) LO feedthrough nar
rows as BAND
WIDTH is reduced 
and widens as SCAN 
WID'!CH PER DI
VISION is reduced. 

I 
7) LO feedthrough 

appears at left 
graticule on CRT. 

8) Markers appear at 
about every tnajor . 

9) DISPLAY UNCAL 
light illuminates. 

•'· 
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PERFORMANCE TESTS 

.'· 

4-14. TRACKING GENERATOR AMPLITUDE 

SPECIFICA'l'IONS: ·. 
Amplitud"·; Range: Continuously variable from 100 mV rms to greater than 3 V rms into an open circ~it. 

'•·') 

Amplitude Accuracy: With TRACKING GEN LEVEL in CAL position, output level at 100kHz is 100 mV 
· ± 0.3 dB into an open circuit. . 

Frequency Response: ±0.25 dB, 50 Hz to 300kHz. 

DESCRIPTION: An AC'Voltmeter is used.to measure the amplitude r~.nbe and accuracy and the frequency 
response of the tracking generator. '( · 

" 
EQUIPMENT: 

AC Voltmeter . . . 
Frequency Counter 
24'' BNC Cable Assy 

PROCEDURE: 

. . . . . . . 

. . . . . 

. . . 
r'·, 

. . . 
. . . . .. . . ' . 

. . HP 400EL 
. HP 5327C 
HP 11086A 

1~ Connect equipn1ent as shown in Figure 4-1, connecting AC Voltmeter directly to TRACKING GEN 
OUT with 24" BNC cable. . 

2 .. Set analyzer as follows: 
RANGE . . . . . . . . . . . . . . 
FREQUENCY . . . . . . . . . . . 
SCAN WIDTH . . . . . . . . . . . . . . ... 
TRACKING GEN LEVEL . . . . 

I 
I 

AC VOlTMETER 

. . . . 0-300 kHz 

. . . . . . 100 kHz 
. .... ZERO 
.. CAL 100 mV 

I~ 
• FREQUENCY COUNTER 

• • -

SPECTRUM ANALYZER 
85S6A 

-~®®,@ "' 

i ... :·· •®®® • • \. ,.- ......... '' 
'' -

TRACKING 
GEN OUT 

. ~. 
~ . 

INPUT IINPIIl 

I 
I 

---____________ ) 
""24"8NC 

fSTEP 4) 

CABLE AS SY 

Figure 4-1. Tracking Generator Test Setup 

3. Set voltmeter to measure 100 mV. It should read 100 mV ±3.5 mV. 

Amplitude Accuracy: 96.5 __ 103.5 mV 

4. Disconnect BNC cable from voltmeter and connect it to Frequency Counter. Set TRACKING GEN 
LEVEL fully clockwise, and tu:r1e FREQUENCY and FINE TUNE for a 50 Hz reading on counter. 

4-3 
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PERFORMANCE TESTS 

4-14·. TRACKING GENERATOR AMPLITUDE (cont'd) 

5. Set voltmeter to measure 3 volts. Disconnect BNC cable from counter and re-connect it to voltmeter. 
' . 

Voltmeter should read~ 3V: 

Amplitude Range: 3V __ 

6. Reset TRACKING GEN LEVEL to CAL 100 mV, and reset voltmeter to measure 100 mV. 

7. Slowly tune FREQ~ENCY from . 50 Hz (set in step 5) to 300 k.Hz. Voltmeter should indicate a 
maximum variation of 0.5 dB (±0.25 dB) through entire range: 

Frequency Response: __ ·0.5 dB 

4-15. MARKER ACCURACY 

SPECIFICATION: RF markers every· 20kHz accurate to within ±0.01%. 

DESCRIPTION: The tracking generator is peaked···to ensure that it is accurately tracking the analyzer 
tuning, and a frequency counter is connected to TRACKING GEN OUTPUT.· Marker accuracy is tested 
using MANUAL SCAN (with 8552B IF Section) or ZERO SCAN (with 8552A IF Section) to tune the 
analy-zer to the qtarkers. , 

SPECTRUM ANALYZ~R 
8556A 

INPIJI 

FREQUENCY COUNTER 

IINI'IIl 

I 
I 

~@@,@- ) -________ } 

• 0 '0 • • •• • • -
: •®@® l ,-- ...... -.·'' 

' ''· -
TRACKING 
GEN OUT 

B 

IS TEP 51 

NC CABLE 
ASSY 

Figure 4-2. Markc:r Accuracy Test Setup 

EQUIPMENT: 
Frequency Counter . . . . . . .• . 
BNC Cable Assembly . . . . . . . . . 
Tuning Tool (or small screwdriver) . . . . . . . 

PROCEDURE: 

. . . . 
. . .. HP 5327C 

. HP 10503A 
HP 8710-1010 

1. Connect equipment as shown· in Figure 4-2, connecting TRACKING GEN OUT to analyzer INPUT 
with BNC cable. 

•'' 
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Mode18556A PerfoJmance Tests 

PERFORMANCE TESTS 

4·16. SCAN WIDTH ACCURACY (cont'd) ·, 

With 8552B IF Section, ± 0.24 major divisions:· +3~76 _+4.24 

• I With 8552A IF Section, ±0.4 ·major divisions: +3.60 _ +4.40 
I 

NOTE 

If 8556A appears to be out of tole~ance, re-check scan width accuracy at 160, 220, and 
280 kHz. If 8556A scan width accuracy is within tolerance at any frequency, check IF 
Section scan time accuracy .. 

4-17. CENTER FREQUENCY ACCURACY 

SPECIFICATION: After 1 hour warmup, zero and 300 kHz adjustments, and with the FINE TUNE 
centered, the dial indicates the display center frequen~y within the following specifications: · 

With 8552B IF Section: 
0-30 kHz Range: ± 500 Hz 
0-300 kHz Range: ± 3 kHz 

' ' 

With 8552A IF Section: 
0-30 kHz Range: ±1kHz 
0-300 kHz Range: ± 5 kHz 

0ESCRIPTION: Dial accuracy is test~d using internal 20kHz markers. Any error between the CENTER 
FREQUENCY dial reading and the marker frequency is measured on the CRT display. 

PROCEDURE: 

1. Set analyzer as follows: 

RANGE 
FREQUENCY ..... . 
FINE TUNE ~ . 
BANDWIDTH 
SCAN WIDTH . 
PER DIVISION 
.INPUT LEVEL 
dBm/dBV. · ... 

, 20 kHz MARKERS . 
SCAN TIME PER DIVISION 
LOG REF LEVEL . . ·~ . 
LOG/LINEAR . . . . . 

. . . 

VIDEO FILTER . . . . . . . . 
SCAN MODE . . . . . . . . . . . 

. . . 0-300 kHz 
. . . . . . . 20kHz 

. . . . . . . . . . Centered 
. . . . . . . . . . · 300 Hz 
. . . . . . . PER DIVISION 

. . . . . . . . 1 kHz 

. . . . -20 dBm/dBV 
. . . ·. . ·dBV 

• • • • • • • • • • • • • • • • • " • l11 
. . . . . . 50 MILLISECONDS 
. . . . . . . . . . -10 dBV 

. . . . . . . . . . 10 dB LOO 
. . . . . . . . . . . . . OFF 
. . . . . . . . . . . . . INT 

SCAN TRIGGER . . . . . . . . . . . . . . . . . . . . . . AU'l,O 
BASE LINE CLIPPER . . . . . . . . .. . . . ccw 

2. Using FREQUENCY control, center the dial marker on the CENTER FREQUENCY dial every 20kHz 
f~om 20 kHz to 300kHz (for example, 40 kHz, 60kHz, 80 kHz, etc.). At each 20 kHz point, a 20 kHz· 
marker should appear at CENTER FREQUENCY graticule on the CRT within the tolerance shown 
below: 

With 8552B IF Section: -3 __ +3 divisions 
With 8552A IF Section: -5 +5 divisions 

4-7 
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i»ERFORMANCE TESTS 

4-17. CENTER FREQUENCY ACCU.RACV (cont'd) 

3. Switch SCAN WIDTH PER DIVISION to 500 Hz, and switch RANGE to 0-30 kHz. Tune 
FREQUENCY to 0 kHz and adjust ZERO ADJ to center LO feedthrough on CENTER FREQUENCY 
graticule. Then tune FREQUEN9Y to. center the dial marker on the CENTER FREQUENCY dial at 20 
kHz. The 20kHz marker should appear at CENTER FREQUENCY graticule on CRT plus or minus the 
specified ~olerance (in .major divisions): · 

4-18 .. ·FRf:QUENCV RESPONSE 

SPECIFICATION: Log: ±0.2 dB; Linear: 2.3%. 

With 8552B IF Section: -I_+ 1 divisions 
With 8552A IF Section: -2 _ +2 divisions 

DESCRIPTION: The tracking generator's output is calibrated with an AC Voltmeter and used to test the 
analyzer's frequency response. The analyzer (with the tracking generator) is set to 20 Hz (if using an 8552B · 
IF Section) or 100 Hz (if using an 8552A IF Section). The analyzer is then tuned slowly to 300kHz. Any 
variatio~s in frequency response are read on a Digital Voltmeter connected t? VERTICAL OUTPUT. 

4-8 

FIRST DIGITAL VOLTMHf.R 

.'--_.... ® ® ® ® 
• 0 .• 0 • 

- .. ... 
INPUT 

CABLE ASSY 

SPECTRUMANALYZtR 
8556A 

SECOND DIGITAL VOLTMETER 

L I ®®®® 
• 0 ~ 0 - ... ... 

INPUT . 

CABlE 
ASSY 

I TO DC 
OUTP'tJT 

I~ AC VOL fMET[R 

• . ~. 
~ 0 

INPUT 

FREQUENCY COUNTER 

BNC 
CABlE ASSY 

.... 

Figure 4-4. Frequency Response .. Test Setup·· 
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PERFORMANCE T.ESTS 

4-18. FREQUENCY RESPONSE (cont'd) 

EQUIPMENT: 
', ~· ' r.' • ; ,I 

AC Voltmeter . . . . . . . . . . . . . . . . . . 
Digital Voltmeter (2) . . . . . . . , . . . . . . 
Frequency Counter . . . . . . . . . . . 
BNC Cable Assy . . . . . . . . . . 
BNC Tee . . . . . . . . . ~ . . . . . . . 
Cable Assy . . . . . . . . . . . . 

. Cable Assy . . . . . . . . . . . . 
Tracking Gen Shunt . . . . . . . ' . . . . . 
50 Ohm Feed Thru Termination . . . . . . . 
24" BNC Cable Assy ( 2) . . . . . . . . . . 
Tuning Tool (or small screwdriver) 

. 
' 

. . . . . . . . . . HP 400EL 
HP 3480B/3484A, Option 042 
. . . . . . . . . HP 5327C 

. . . . . HP 10503A' 
. . . . . HP 1250-0781 

. . . . . HP 11001A 
. . . . . . . . . HP 11000A 
. . . . . . . . . . HP 11660A 

. . . . HP 11048B 
. HP 11086A 

. . . . . . . . HP 8710-1010 

1. Connect equipment as shown in Figure 4-4, connecting TRACKING GEN OUT to analyzer INPUT 
through the Tracking Gen Shunt, BNC Tee, 24" BNC Cable Assembly, and the 50 Ohm Feed Thru 
Termination. Connect AC Voltmeter to BNC Tee at feed thru with a 24" BNC Cable Assembly; connect 
first Digital Voltmeter to DC OUTPUT on rear panel of AC Voltmeter. Connect second Digital Voltmeter 
to VERTICAL OUTPUT on IF Section. 

2. Set analyzer as follows: 

RANGE 
FREQUENCY 
FINE TUNE 
BANDWIDTH 

SCAN WIDTH·. 

. . . . 
. . ' . 

. . . 

INPUT LEVEL .· . . . . . . . . 
TRACKING GEN LEVEL 
20 kHz MARKERS 

I;: '.'',I 
0-30 kHz '· ,· : ' ··.C . . . . . 

. . . 5kHZ ·1/: .' 'n' 
• , , .'.) ', .'.,1 .. ·~I : ,1 

C t d ',y •.· .. ·, ,· 
. . . . . . . . . . . . . en ere . · . .;, ~:·:\~ ~·)··~! , ./ 

. . . . . . . . . . 10 Hz (8552B) : .'i· ,) · 

. . . . 
. . . . 

:' . . . :. . . 

50 Hz (8552A) 1 

. . .. . . . . . . . ZERO 
-40 dBm/dBv 

. . . . . 12 o'clock 
. . . . . . . . . . . . . Out 

SCAN TIME PER DIVISION . . . . . . . . . . !':J MILLISECONDS 
LINEAR LOG/LINEAR . . . . .. 

LINEAR SENSITIVITY . . . 
·VIDEO FILTER . . · . . . . . . . 
SCAN MODE . . . . . . . . . . 
SCAN TRIGGER . . . . . . 
BASE LINE CLIPPER . . . . . . 

. ...... 10mV/DlV 

'. . . . . . . . . 

100Hz · 
. . INT 
AUTO 
.. ccw 

3. Using tuning tool or small screwdriver, adjust TRACK ADJ to. peak trace as high as possible on CHT 
display. 

4. Disconnect Tracking Gen Shunt from TRACKING GEN OUT and connect Frequency Counter to 
TRACKING GEN OUT. Set Frequency Counter to measure 100 Hz. Tune FREQUENCY and FINE 
tune down until counter reads 20Hz ·(with 8552B) or 100 Hz (with 8552A). Disconnect counter and 
re-connect Tracking Gen Shunt to TRACK!NG GEN OUT. 

5. Set AC Voltmeter to measure 30 mV full scale. Set first Digital Voltmetet'.(conr1ected to AC 
Voltmeter) to measure 1.000 volts. Adjust TRACKING GEN LEVEL for a 1.000 V reference qn first 
Digital Voltmeter. 

6. Set second Digital Voltmeter (connected to analyzer VERTICAL OUTPUT) to measure 1.000 volts. 
Adjust LINEAR SENSITIVITYfor a 700.0 mV reference on second Digital Voltmeter. 

;I 

,. 
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PERFORMANCE· TESTS 

4~18. FREQUENCY RESPONSE'(cont'd) 

7. Tune FREQUENCY control to frequencies noted below. At each frequency, re-adjust '!'.RACKING 
GEN LEVEL for a 1.000 volt reading on first Digital ·voltmeter, then note reading on second Digital 
Voltmeter (don't re-adjust LINEAR SENSITIVITY). Second Digital Voltmeter should read 700.0 
±16.1 mV. 

F1~equency 

1kHz 
3kHz 
5kHz 

10kHz 
20kHz 
30kHz 

Reading 

683.9 716.1 m V 
683.9 716.1 m V 
683~9 716.1 In v 
683.9 716 .. 1 mV 
,683.9 716.1 m V 
683.9 716.1 m V 

' ' ' 

8. Set RANGE to 0-300 kHz and tune FREQUENCY control to frequencies noted below. Again, re~adjust 
TRACKING GEN LEVEL fora 1.000 volt reading on first Digital Voltmeter. Second Digital Voltmeter 
should read 700.0 ±16.1 mV. 

Frequency Reading 

50kHz 683.9 716.1 mV 
100kHz 683.9 716.1 mV 
150kHz 683.9 716.1 mV 
200kHz 683.9 716.1 mV 
250kHz ·'' 683.9 716.1 mV. jl'\ 

300kHz 683.9 716.1 mV 

4-19. AVERAGE NOISE LEVEL 

SPECIFICATION: Specified with a 600 ohm or less source impedance and INPUT LEVEL at -60 
dBm/dBV. ·' 

Mode 

dBm-50 n 
dBm -600 n 
dBV 
Linear 

1 kHz IF Bandwidth 

< -122 dBm (180 nV) 
< -130 dBm (250 nV) 
< -132 dBV (250 nV) 
< 400 nV · 

10 Hz IF Bandwidth 

< -142 dBm (18 nV) 
< -~50 dBm (25 nV) 
< -152 dBV (25 nV) 
< 40nV 

DESCRIPTION: Average noise level is observed on the analyzer's calibrated CRT display with no signal 
input and the analyzer INPUT terminated in 600 ohtns. 

NOTE 

The 10 Hz bandwidth specification can be checked only when using an 8552B IF Section. 

EQUIPMENT: 

600 Ohm Feed 1'hru Termination . . . . . . . . . . . . . . . . . . . HP 11095A 

PROCEDURE: 

1. Connect 600 Ohm Feed Thru Termination to INPUT. Set the analyzer as follows: 

4-10 

' ' 

RANGE . . .. . . . . ~ . . . . . . . ·· . . . ~ . . 0-30 kHz 
. . . . . ·7 kHz 

Centered 
. . . . . . . 1 kHz 

FREQUENCY . . . . . . . . . . . 
FINE TUNE . . . . . . . . . . . . 
BANDWIDTH . . . .. . • . . . . . . . •, 

,•' 

., 
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Model855.6A Performance Tests 

PERFORMANCE TESTS 

· 4-19. AVERAGE NOISE LEVEL (cont'd) 

I SCAN 'WIDTH . . . . . . . . . . . . . . . . . . . . . . . . . ZERO 
. . . ' . . . -60 dBm/dBV , INPUT LEVEL . . . . . . . . . . . . . 

20kHz MARKERS . . . . . . . . . 
\ SCAN TIME. PER DIVISION · . . .. . . . . . 

LOG /LINEAR . . . . . . . . . . 
LINEAR SENSITIVITY · . . . . . . . . . 

. . . 
. . . . .: . . . . . Out 

. . . . 50 MILLISECONDS 
. . . . . . . . . . LINEAR 

. ....... O.lpV/DIV 
Vernier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ccw. 
VIDEO FILTER ·. . . . . . . . ··10Hz (with 8552B), 100Hz (with 8552A) 
SCAN MODE ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . INT 
SCAN TRIGGER . . . . . . . . . . . . . . . . . . . . . . . . ·. . . AUTO 
BASE LINE CLIPPER ..... • . • • . . . . • • ... . . . . . . . . ccw 

2. Observe average noise level on CRT display. It should be less than 400 nV (the 4 graticule line on the 
CRT represents 400 nV). Tune the analyzer to 300kHz using FREQUENCY and RANGE controls; the 
average noise level should be less than 400 n V throughout the range: 

(I 

LINEAR noise le·.~''l: __ 400 n V 

NOTE 

Average noise level is read at the mid-point of the noise on 
the CRT display (see .Figure 4-5). 

3. Set LOG/LINEAR to 10 dB LOG. In turn, set dBm/dBV switch to1 50 n dBm, dBV, and 600 n 
· dBm; ·at each setting, tune the analyzer from 7 kHz to 300 kHz and read the average noise level. Jt 

should be as specified below: 

50 n dBm noise level,< -122 dBm: ----122 dBm 
dBV noise level, <-132 dBV: -132 dBV 
600 n dBm noise level, <-130 dBV: ~tao dBV 

. 4. If using an 8552B IF Section, set BANDWIDTH to 10Hz and check average noise level from 100Hz to 
300 kHz in all four modes. It should be as specified below: 

LINEAR noise level,< 40 nV: 40 nV 
50 n dBm noise level,< -142 dBm: -142 dBm 
dBV noise level, <-152 dBV: · -152 dBV 
600 n dBm noise level, <-150 dBm: ___ -150 dBm 

400 nV .. 

Cliff I 
flliiEICY· 

AVERAGE 
·NOISE 
LEVEL 

Figure 4-5. Average Noise Level Display 
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Perform·ance Tests Model 8556A 

PERFORMANCE TESTS 

4-20. RESIDUAL RESPONSES 

SPECIFICATION: (No signal present at INPUT.) With the INPUT LEVEL AT -60 dBm/dBV and the 
input terminated' with 600 ohms or less, aU line related residual responses from 0 to 500Hz are below -120 
dBm/dBV. All other residual responses are below -130 dBm/dBV. · 

DESCRIPTION: Residual responSf'.!S are signals that appear on the display with no input signal. To measure 
them, a reference is selected so that -120 and -:-~30 dBm/dBV are easily determined, and the display is 
searched for signals appearing ab,.:ve this ... ·eferer1ce. 

' 

EQUIPMENT: 

50 Ohm Feed Thru Termination . . . . . . ' . . . . . . . . HP 11048B 

1. Connect 50 Ohm Feed ·Thru Termination to INPUT and set analyzer as follows: 

' RANGE . . . . . . . . . . . . ' . . . . . . . . . . 0-30 kHz 
FREQUENCY ·. . . . . . . . . . . . 
FINE TUNE .... 
BANDWIDTH . . . . .. 
SCAN WIDTH . . . . . . . . . 

..... 0 kHz 
. . . . . Centered 
. . . . . . 100Hz 

. . . . . PER DIVISION 
PER DIVISION . . . .. . . . . 
'INPUT LEVEL . . . . . 
dBm/dBV . . . . 

. . . 

. . . . 
. . . 

. . . . 100Hz 
. . . . . . . -60 dBm/dBV 

. .. son dBm 
. . . . . . . . . . . Out 

. . . . . . . . . . 50 MILLISECONDS 
20 kHz MARKERS . . . 
SCAN TIME PER DIVISION 
LOG/LINEAR . . . 
LOG REF LEVEL . . 

• • • • • • • • I • • • • • 10 dB LOG 

.Vernier . .· . · . . . . . . . . . . . 
BASE LINE CLIPPER .. . 
VIDEO FILTER . . . . . . . . . . 
SCAN MODE . . . . . . . .. 
SCAN TRIGGER . . .. . . . . . . 

NOTE 

. . . . . . . . . . -80 dBm/dBV 
• • I. • • . ccw 

. . . . ccw 
. . . . . . . OFF 

. . . . . . . INT 
. . , AUTO 

Instruments that .radiate magnetic spurs (such as counters, powPr, supplies, etc.) should 
not be operating near 8556A during this t~st. 

'' 

2. Using FREQUENCY and FINE TUNE, tune LO feedthrough (0 Hz) to far left graticule line on CRT 
display (see Figure 4-6). 

3. Set BANDWIDTH to 10Hz (with 8552B IF Section) or 50 Hz (with 8552A IF Section). Set SCAN 
TIME PER DIVlSION to 2 SECONDS. 

4. Measu·re residual responses from the point that the skirt of the LO feedthrough crosses the -40 dB 
graticule on the CRT (-120 dBm) to CENTER FREQUENCY graticule (5QO Hz). They sho.uld be 

4-12 

below -120 dBm: ··· 

Line Related Residual Responses: __ -120 dBm 

NOTE· 

Check that peak of LO feedthrough is below -80 dBm. If it is not, null it (see Section 
III) and re;.check lin~ related residual responses. 

/,:. 
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PERFORMANCE TE ffS 

I 4-20. RESIDUAL RESPONSES (cont'd) ~ · 
I 
I 

, I 

5. Check that any residual responses from 500Hz (CENT 1R FREQUENCY graticule) to 1kHz (far right 
graticule line) are below -130 dBm: t 

··'· Residua;l Responses, 500Hz to 1kHz: -130 dBm 
I 

/ 
I 

I 

6. Set BANDWIDTH to 30 Hz (8552B) or 50 Hz (8552.A), SCAN WIDTH PER DIVISION to 2 kHz and 
SCAN TIME PER DIVISION to 5. SECONDS. Tune !FREQUENCY to 11 kHz. All residual responses 
should be below -130 dBm: , 

Residual Responses, tkHz to 20kHz:-·---130 dBm 

7. Set RANGE to 0-300 kijz· and tune FREQUENCY to 30 kHz. All residual responses should be below 
-130 dBm: 

I 

Residual Responses, 20kHz to 40kHz: __ -130 dBm 

8. Tune FREQUENCY slowly to 300kHz. All·residuaJ!responses should be below -130 dBm: 

. . · . Residfal Responses, 40kHz to 30~ .. kHz: -130 .d1~m 

•' 

· l · 2 -I 

0 Hz 

i '··' !
·.· 
: 
,• 

Cllfll 
maumr 
500Hz 

· ID 

. I 
1 kHz 

Figure 4-6. Residual Responses Display 

,. 
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I 
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4·21. SPURIOUS RESPONSES 

'{ \, 
'1)1 

PERFORMANCE TESTS 

Model8556A 

SPECIFICATION: Input signal level ~ INPUT LEVEL setting: out of band mixing responses, harmonic 
and intermodulation dist9rtion pro~ucts are. all more than '70 dB below the input signal level 5 kHz to 300 
kHz; E;O dB, 20 Hz to 5 kHz. Third order intermodulation products are more than 70 dB below the input 
signal level, 5 kHz to 300kHz with signal separation > 300 Hz. · · 

· DESCRIPTION: An oscillator, with low harmonic distortion, is connected through a bandpass filter, to,the 
analyzer. Any harmonic distortion due to the analyzer is read on the CFtT display. Then intermodulation 
distprtion is checked using .a two-tone test. 

• • 

TEST OSCILLATOR 

BNC 
CABLE 
ASSY 

SPEC!RUM ANALYZER 
8556A 

~®®,® 

••• • •@@@ •• • • ,..--.-.:~ -

i OSCILLATOR. 

fmQ 
OUTPUT 

·, ' 

BNC 
TE~ -

CABLE · 
ASSY 

1f ISTEP 7l 
I Fl LTER 

. I . SET 
I I ~· 

· INPUT , , sTEP l) r liNPIJT 

@) 
·cf o o 
oooj. 

~ fmQ 
OUTPUT 

CABLE 
ASSY 

----.t6...--~~~.· .. ~ I .J 
OUTPUT_, __ ..,. 

1-

0. 

: 
l 

Figure 4-7. Spurious Responses Test Seti.tp 

,'J ' 

EQUIPMENT: 

Test Oscillator . . . . . . . . . . 
Oscillator . . . . . . . . . . 
BNC Tee . . . . . . . . 
BNC Cable Assy . . . 
Cable Assy 
Cable Assy . . . . . . 
Filter Set . . . . . . 

' '•,1 

.. , PROCEDURE: 

HP 651B 
. HP 204D 

,, . . . . . . HP 1250-0781 
. . . . . HP 10t,03A 
. . . . . . . . . . . HP llOOOA 
. . . . . . .. . . HP 11001A 

. . . . White Model 2640 

. . . ,, . I . , 

1. Cunrl'ect Oscillator through Filter Set to analyzer INPUT as shown in Figure 4-7. 
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Model 8S'5tiA PerformancrJ 'rests 

PERFORMANCE TESTS 

4-21. SPURIOUS RESPONSES (cont'd) 

2. Set analyzer as follows:. 

RANGE . . . . . . . . . . . . . 
FREQUENCY . . . . . . . . .. 

' FINE TUNE . . . . . . . . . . . . . . . 
.BANDWIDTH . . . . . . . . . . . . 
SCAN WIDTH . . . . . . . . . . . . . 
PER DIVISION . . . . . . . . . . . . 
INPUT LEVEL . . . . . . . . . . . . . 
dBm/dBV . . . . . . . . . . 
20kHz MARKERS . . . ~ . . . . . . . 

. SCAN TIME PER DIVISION ·. . . . . . . . 
LOG/LINEAR . . . . . . . . . . . . 
LOG REF LEVEL . . . . . . . 
Vernier . .· . . . . . . . . . . . . . 
BASE LINE CLIPPER . . . . . . . . . . . 
VIDEO FILTER . . . . . . . . . . . . 
SCAN MODE ·. . . . . . . . . . . . . 
SCAN TRIGGER . • . I • • • • • • 

. . . 0-300 kHz 
. . . . . . . 50 kHz 

. . · . . . . . . . . Centered 
. . . . . . . . . 100 Hz 

. . . . . . . . PER DIVISION 

. . . . . . . . . . 500 Hz 

. . 
.. -·10 dBm/dBV 

• • 
1 

• • dBV 
. . . . . Out 
0.5 SECONDS 

. . . . . 10 dB LOG 
. . . . . . -10 dBm/dBV 

• • I • • 

,. . . . . 

. . . . ccw 
. . ccw 
100Hz 
.. INT 
AUTO 

3. Switch Filter Set to 50 kHz filter. Set Oscillator for a 50 kHz, CW signa! at -10 dBV. Center signal on. 
analyzer CRT display with FRE.QUENCY and FINE TUNE. Set signal peak to CRT LOG REF 
graticule with Oscillator AMPLITUDE vernier. · 

I. ' 

\ 

4. Tune FREQUENCY to 100 kHz and 150 kHz; at both frequencies all signals on CRT should be below 
-70 dB graticule line. · I 

··) 

Harmonic Distortion: __ -70 dB 

5. Switch Filter Set 'to 500Hz filter. Set SCAN WIDTH to 0-lOf, and set Oscillator for a 500Hz, CW 
sig~1al at ·-10 dBV. If necessary, set signal peak to CRT LOG REF graticule with Oscillator 
AMPLITUDE vernier. 

6. Set BANDV/IDTH to 30 Hz (with 8552B) or 50 Hz (with 8552A) and set SCAN TIME PER DIVISION 
t.o 2 SECONDS. All harmonics of 500Hz (1kHz, 1.5 kHz, etc.) should be below -60 dB graticule line: 

Harmonic Distortion: __ -60 dB 

7. · Disconnect Filter Set from analyzer INPUT. Connect Test Oscillator and Oscillator to BNC Tee; · 
. connect BNC Tee directly to INPUT. 

8. Set one oscillator for a 70 kHz, CW signal (f~), and the other oscillator for a 90 kHz, CW signal (f2). 
Set both oscillator output attenuators to -40 aBm. · 

9. Set INPUT LEVEL to -40 dBV, and SCAN WIDTH PER DIVISION to 20 kHz. Set SCAN TIME PER 
DIVISION to 2 SECONDS and BANDWIDTH to 300 llz. Set both oscillator AMPLITUDE verniers so 
that both signal peaks are 3 dB below LOG REF graticule on CR1, display. 

~----~----------------------~--------------------------------~----
'{' ' 

I 
I 
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4.-21. SPURIOUS RESPONSES (cont'd) 

PERFORMANCE TESTS 

... 
·'· 

Model8556A 

10. Refer to Figure 4-8; the signals at 140 kHz (2f1) and 180 kHz (2f2) are oscillator second harmonics. 
Any second order intermodulation product (due to the analyzer) will occur at 160kHz (f1 + f2). Any 
_third order intermodulation products will occur at 50 kHz (2ft - f2) and a~ ltO kHz (2f2 - f1). The 
intermodulatia.:d products should all be below -70 dB graticule line: · · 

Intermodulation Products Above 5 kHz: __ -70 dB 

11. Set one oscillator for a 1.7 kHz, CW signal (f1), and the other oscillator for a 2kHz, CW signal (f2)· 

12. Set SCAN WIDTH PER DIVISION lrnob to 500Hz, and set BANDWIDTH to 30Hz (with 8552B IF 
Section) or 50 Hz (with 8552A IF Section). If necessary, tune ZERO ADJ until LO feedthrough is 
cente1·ed at far left graticule line. 

13. If necessary, use· oscillator AMPLITUDE verniers to set both signal peaks 3 dB below LOG REJ., 
graticule on CRT. The signals at 3.4 kHz (2ft) and 4.0 kHz (2f2 ) .~·e oscillator second harmonics. 
Any second order intermodulation product will occur at 3.7 kHz (fl + f2); this will always be ce~tered 
between Lhe two second harmonics. Any third order intermodulation product will occur at_1.4 kHz 
(2ft - f2) and at ~.3 kHz (2f2 - f1). The intermodulation products should all be below · -60 dB 
graticule line: . 

lntermodulation Products Below 5 kHz: -60dB --

4-16 

NOTE. 

With the 8552A IF Section, the close-in third order intern1odulation prodn\.!ts will be 
hidden in the skirts of thE~ fundamental frequencies. 

ll5 l(f 

·---····· ·--·- ·--- ........... - ... =I--.................... ·------
, -10 

.......................... ·- ... ... .. .......................... ~ ............... . 

!..0 SECOND .ze 
~-.. -- .. FEED· ... .. .. .... HARMONICS .. ,o 

.... FROM LD& . .q 

OSCILLATORS •• 
... - ......... ·····-r- ... · .. y--- ... \ r-·. 

....... ... ............... ·· - ··- ... 2f1 .... · 2f2 -~nj• --60 dB 

THIRD ORDER 
· H~TERMOD PRODUCTS 

-70 dB 

t1 + t2 SECOND 

ORDER INTER· 
MOO PRODUCT 

Figure 4-8. Intermodulation Distortion Products Display 
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PERFORMANCE TESTS 

----------------~-------------------------------------------------------
4-22. RESIDUAL FM 

' 

SPECIFICATION·: With 8552B IF ... Sectior1: Sidebands > 60 dB down 50 Hz ·or more from CW signal, scan 
time ~1 sec/div, 10Hz bandwidth. With Sf;52A IF Section: Less than 20Hz peak-to-peak. · . · 

! 
DESCRIPTION: The test is wdtten in two parts: the first part is for the 8552B and tests residual FM by 
checking a stable, CW signal for close-in sidebands. The second part is for the 8552A; the signal is slope 
detected on the linear portion of the IF filter skirt, then any detected FM is displayed in the time domain. 

' . 

OSCILLATOR 

@ 
'o o o 
000. 

SPECTRUM ANALYZER 
8S56A CABLE 

I 600o 
OUTPUT 

..!!"!!. ---c::::J-----A-5 s_v_....., ~!:· f~1J 

~®®,®~.' 
" . ~ ' 

• ... '. 
·····: • ••• •@@@ 

,-- ..... --.:' - i ... 
60000HM 

FEED TPRU 
TEIW .~~ATION 

}"igure 4-9. Residual FM Test Setup 

EQUIPMEN~': , .. 
Oscillator . . . . . . . . . . . . . . . . . . . . . .. 

Cable Assy . . . . . . . . . . . . . . . . 
600 Ohm Feed Thru Termination . . . .· . . . . . . 

PROCEDURE: 

. . . 

·il 

. HP 204D 
HP 11001A 
HP 11095A 

1. Connect equipment as shown in Figure 4-9, connecting ·~he oscillator to analyzer INPUT through the 
600 Ohm Feed Thru Termination. · 

2. Set analyzer as follows: 

RANGE . . . . . . . 
FREQUENCY ... 
FINE TUNE . . . . . . . 
BANDWIDTH ... 
SCAN WIDTH . . . . . . . 
PER DIVISION . . . . . . 
INPUT LEVEL . . 
20 kHz MARKERS . . . . . . . 
dBmjdBV . . . . . . . . . . . 
SCAN Tll\1E PER DIVISION 
LOG/LINEAR . . . . . . . . 
LOG REF LEVEL . . . . . 
VIDEO FILTER . . . . . . . . 
BASE LINE CLIPPER . . . 
SCAN MODE . . . . . . . . 

. . . . . . . . . . . . . . . 0-30 kHz 
. . . . . . . . . . ·. . . . . . . 2 kflz 

· · · · · · . . . . . . Ce1ntered 
. . . . .· . . . . . . . . 100 Hz 

. . . . . . . . . . . PER DIVISION 
. . . . . . . . . . . . . . . 500 Hz 
. . . . . . . . . . . . -20 dBm/dBV 
. . . . . . . . . . . . . . . . . Ot1t 
. . . . . . . . . . . . . . . 600 n dBm 

. . . . . . . . 0.1 SECONDS 
. . . . . . . . . . . . . . . 10 dB LOG 

. . . . . . . . . . -20 dB1n/dBV 

. . . . . . . OFF 
. .. . . . . . . . . . . . . ccw 

. '... . . . . . INT 
SCAN TRIGGER . . . . . . . . . . AUTO 

I 

3. Set osciilator for· a 2 kHz, CW signal at -20 dBm (read on analzyer CRT). Set NORM/LOW DIST 
switch on oscillator rear panel to :lf9W. DISrr. If ush1g an 8552B IF Section, proceed to step 4. If using 
an 855.2,-f\ IF Section, skip to step 6. · · · ·. '• , . ·'· . · 

... . ,, ' . ' 
I', ,•

1 
1 

,., 
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Performan.ce T~sts · 

4-22. RESI.DUAL FM (cont'd) 

WITH 85528 

-· ·J ,.z -I CIMUI 1 

fiiiMIMtY 

50 Hz 

PERFORMANCE TESTS 

I, 

" ' I' 

,., 
: < 
,(' 
.·. 

I 

•II · . 
) 
I 

I' 

Model8556A 

WITH 8552A 

l r0.2 DIV, HORIZONTAL 
DISPlACEMENT · 

liiiH 

·II 

, ~H 

-• _, -z 
-I CIMUI 1 

n£1Mim 

Figure 4-10. Residual FM Display 

4. Center signal on CRT display with FREQUENCY and FINE TUNE. Set BANDWIDTH to 10Hz, SCAN 
TIME PER DIVISION to 2 SECONDS and SCAN WIDTH to 20 Hz. Re-center signal if necessary and 
set VIDEO FILTER to 10Hz. . . . 

5. All sideb&nos 2.5 divisions (50 Hz) from CENTER FREQUENCY. graticule ,should be below -60 ds. 
graticule line (see Figure 4-10): 

60Hz Sidebands (8552B): __ -60 d.B 
' ., 

6. If using an 8552A, set LOG/LINEAR to LINEAR and LINEAR SENSITIVITY to 10 m V /DIV. Center 
signal on CRT display with FREQUENCY and FINE .TUNE; set. SCAN WIDTH PER DIVISION to ~00 
Hz and BANDWIDTH to 100 Hz. . 

·.· i 

7. Using LINEAR SENSITIVITY vernier; set signal peak to top horizontal graticule line (see Figure :,4:·10). 
Then FINE TUNE so that upward slope of signal intersects GENTER FREQUENCY graticule/line l 
division from the top. Note where upward slope of signal intersects middle ( 4) horizontal graticule line. 

, I , ' 

Horizontal Displacement: __ divisions 

8. Use the horizontal displacement to calculate demodualtion sens~tivity: 

a. Convert horizontal displacement into hertz. For example, (200Hz SCAN WIDTH PER OIVISION) 
x (0.2 div) = 40 Hz. · 

b. Calculate demodulation sensitivity by dividing the vertical displacement in divisions into 
horizontal displacement in Hz. For exa'mple, 40Hz 13.1 Hz 

3 div div 

9. Turn SCAN WIDTH to ZERO.; Tune FREQUENCY and FINE TUNE for a response level within l.he 
calibrated three division range (from 1 division. from the top to the center horizontal graticule line). 

Measure the peak-to-peak deviation and multiply it by the demodulation sensitivity. obtained in step 8b 
above. For ~xample, 0.5 div p-p signal deviation 'x 13.3 Hz = 6.65 Hz. 

4-18 
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4·23'. iNOISE SIDEBANOS ' ' I ' J ' i ! 
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I { : 0 

SPECI~ICATIO¥'::' ~~r~: :than 90 dB below CW signal, 3 kHz away, .from.· s~~'al wit~ a 1100 Hz If: .. 
bandw1dth. ' ' } 1• 1 ,' , ' 1 ' 

0 
' /'' 

1

1 
• 

1 

' ' : 
1 

.·· , :: ' ' :) ',:, I; , .'' !' > .·· ' ' ' , , ·, ' , , : : .: ',',,' ' I ' ! .· :' ' : 

DESORIPTION.:. :A,_.· stable CW signal is applied to the analyzer~· The amiJlitude of ,the no,ise, aide.bands ar~ ,. 
measured on .th~~ CRT display. . · 1 •• . ·,: • • I 

J)) " , 1
1 

," i 1 I • 

• • 

SPECTRUM ANALYZER 
8S56A 

~®®,@ 
;:(. 

• '•· .<·:; •®@® ···,::·:£:: r-- .... . -

u-

~ 

i 
II 

,. 

)I 

QSCI LLATOR 

(~ 
i I 

·o o o '' 
I' 

. '' 

6000 '/'' 
CABLE OUTPUt :· 
ASSV '. 

600Q OHM 
FEED THRU 
TERMINATION 

•,, ' 

I. 

' ' ·; 

':·I 

': .· 

Figure 4-11. Noise Sidebands Test Setup 
';' ' 
,'I 

EQUIPMENT: 
I 

' Oscillator . . . . . . . . . . . . . . . . . . . • . . . . . . HP 204D 
I 

. Cable Assy . . . . . . . . . • . . . . . .. . • . .. . .. . HP 11001A 
. · 600 Ohm Feed Thru Termination . . • . . . . . . . . ' '• . .. \ . ' . . HP 11095A 

PROCEDURE: 
1. Connect equipment as shown in Figure 4-11, connecting the Oscillator to analyzer INPUT through the 
600 Ohm Feed Thru Termination. · 

2. Set analyzer as follows: . 

RANGE . . . . . . . . . . . . . . . . . . . . . . . . ·. 0-30 kHz 
FREQUENCY . . . . . . . . . . . . . . . . . .. . . . . . 15 kHz 
. FINE TUNE . . . . . . . . . . . . . . . . . Centered 
BANDWIDTH . . . . . . . . . . . . . . . · . . . . . . .. . . . 100 Hz 
SCAN WIDTH . . . . ~· . . . . . . . . . . . . . . . . · . PER DIVISION 
PER DIVISION . . . . . . ~ . . . . . . . . . . . · ~ . . . . . . . 2 kHz 
INPUT LEVEL . . . . . . . . . . . . . . . . . 1 • • • ~-20 dBm/dBV 
20 ltHz MARKERS . . . . . . . . . . . . . . . . . . . . . . . . Out 
dBm/dBV . . . . . . . . . . . . . . . . . . . . . . . . 600!"! dBV 
SCAN TIME PER DIVISION . . . . . . . . . . . . . . 0.5 SECONDS 
LOG/LINEAR . . . . . . . . . . . . . . . . . . . , 10 dB LOG 
LOG REF LEVEL· . . . . . . . . , . . . . . . . . . . . 0 dBm/dBV 

I '· 
I 
'I 

·'I ,, 

'I I 

', ,, . 

."·:I 

' 
' { 
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4·23. NOISE SIDEBANDS (cont'd)' 

VIDEO FILTER . . . . . . . . . . . . . OFF 
.. ccw 
. . INT 

· BASE LINE CLIPPER . . . . . . . .. . . . . . . . . 
· SCAN MODE . . . · . . . . . . . . . . . . . . . . . . . . . . . 
SCAN TRIGGER . . . . . . . . . . . . . . . . . . . . . . . . . . . AUTO 

3. Set Oscillator for a 15 kHz, CW signal at about 0 dBm. Center the signal on analyzer CRT display with 
FREQUENCY and FINE TUNE. 

4. Set signal peak to .LOG REF graticule on CRT with Oscill&tor AMPLITUDE vernier. Set VIDEO 
FILTER to·· 10Hz (with 8552B IF Section) or 100Hz (with 8552A IF Section). Set SCAN TIME PER 
DIVISION to 5 SECONDS. 

5. Set LOG REF LEVEL to -20 dBm. Average level of noise sidebands more than 1.5 division (3kHz) 
away from signal should be below -70 dB graticule (-90 dBm). 

4-20. 

Noise Sidebands, >90 dB down: __ -90 dBm 

NOTE 

Average level of noise sidebands is read at the mid-point of the noise on the CRT display 
(see Figure 4-12). 

lD5 llf 

t-.-·+--··-·+-.. ·-·-·+-·-· .. -· .. +---t--+--·.-··+·····-· t .. ···--··+----+---":;i...... -90 dB m 

Cflllll 
1 

fiiiUIICf 

300 kHz . f • ·I· ·I 300 kHz 

AVERAGE LEVEL 
OF NOISE SIDEBANDS 

Figure 4-12. Noise Sidebtmds Display 



Model8556A Performance Tests 

. PERFORMANCE TESTS 

4~24. INPUT LEVEL CONTROL AND GAIN COMPRESSION 
' ' ' 

SPECIFICATIONS: . 
INPUT LEVEL Control: -10 to -·60 dBm/dBV in 10 dB steps. , 

Acc~acy ±0.2.dB. Marking indicates maximum input levels for 70 dB spurious-free dynami<:! range. 
Gain Compression: For input signal level 20 dB above INPUT LEVEL setting, gain compres~ion is less than 

1 dB. . 

DESCRIPTION: A Test Oscillator's calibrated attenuator is used to test the accuracy of the INPUT 
LEVEL control. Any error is read on f.'. Digital Voltmeter connected to the analyzer's VERTICAL 
OUTPUT. Next, compression is checked by setting the oscillator 20 dB above the INPUT LEVEL setting. 

' ' ' 

SPECTRUM ANALYZER 
8556A 

TEST OSCILLATOR 

c•~i.l ~~ 
(j'-...-. •• -~ 

BNC CABLE 
ASSY 

50Q 
OUTPUT 

'" _lliN~U I Iii-------
~®@,@ o 50Q OHM 

FEED THRU 

• •••• • •®@® : TERMINATION 
• • •• • r- ...... ~ : ~ i_ VERTICAL 

I 

• -

- OUTPUT 

DIG IT AL VOLTMETER 

'@®®® 
0 .. 0 

•• ·r-
INPIIl 

~ 

.' 

CABLE 
ASSY 

Figure 4-13. Input Level Control ar.l Gain Compression Test Setup 

EQUIPMENT: 

Test Oscillator . . . . ~ . . . . 
Digital Voltmeter . . . . . . . . . 
8NC Cable Assy . . . . . . . . 
50 Ohm Feed Thru Termination . . . 
Cable Assy . .. . . . .. . . . . . . 

PROCEDURE: . 

. . . . . . . . . . HP 6518 
. . . . . . . HP 3480B/3484A, Option 042 

. . . . . . . . . . HP 10503A 
. . . . . . . . . . . . . HP 110488. 
. . . . . . . . . . . . . HP 11001A 

1. Connect equipment as shown in Figure 4-13, connecting the Test Oscillator to INPUT through the 50 
Ohm Feed Thru Termination and the Digital Voltmeter to VERTICAL OUTPUT. 

' i 
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PERFORMANCE TESTS 

4-24. INPUT LEVEL CONTROL AND GAiN COMPRESSION (cont'd) 

2. Set analyzer as follows: 

RANGE . . . . . . . . . . . 
FREQUENCY . . . . . . . . . . 

. FINE TUNE· .... 
BANDWIDTH . . . . 
·SCAN WIDTH . . . . . . 
PER DIVISION . . . . . . . . . 
INPUT LEVEL . . . . . . . 
20 kHz MARKERS . . . . . 
dBm/dBV . . . . . . . . . . . 
SCAN TIME PER DIVISION ... 
LOG/LINEAR' . . . . . 
LOG REF LEVEL . . . . . . 
Vernier . . . . . . . . . . . 
VIDEO FILTER . . . . . . . 
BASE LINE CLIPPER . . . . 
SCAN MODE . . . ... 
SCAN TRIGGER . . . . . . . . 

' 

. . . . . . . . . . . . 0-300 kHz 
. . . . . . . . . . . . . . . 50 kHz 

. . ~· . . . . . . . . . . . . . . . Centered 

. . . . . . . . 10 kHz 

. . . . . . . . . . . . . . . PER DIVISION 

. . . . . . . . . . . . . . 1 kHz 

. . . . . . . . . . . -10 dBm/dBV 

. . . ~· . . . . . . . . . . . . . . Out 
. . . . . . . . . . . . . . 50 n dBm 

. . . . . . . . . . . 20 MILLISECONDS 
. . . . . . . . . . . . 10 dB LOG 
. . . . . . . . . . 0 dBm/dBV 

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

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

. . ccw 
100Hz 
.. ccw 
. . INT 
AUTO 

. 3. Set Digital Voltmeter on a range that will measure ·700.0 mV. Set Test Oscillator OUTPUT 
ATTENUATOR to -10 dBm; adjust oscillator frequency to 50 kHz and amplitude controls (COARSE 
and FINE) for zero on dBm m,,eter scale. 

4. Adjust analyzer FREQUENCY and FINE TUNE to peak signal at center of CRT display. Set SCAN 
WIDTH to ZERO. Adjust oscillator amplitude controls until Digital Voltmeter reads -700.0 mV. 

5. To test INPUT LEVEL control, set INPUT LEVEL and oscillator OUTPUT ATTENUATOR as shown 
below. In each case, voltm~ter should read -700.0 ±2.0 mV: 

INPUT LEVEL/OUTPUT ' INPUT LEVEL 
ATTENUATOR 

Settings Error 

-10 dBm · Reference 
' -20dBm -698.0 -702.0 mV 

-30dBm -698.0 -702.0 mV 
-40dBm -698.0 -702.0 mV 
-50dBm -698.0 -702.0 mV 
-60 dBm -698.0 -702.0 mV 

I 

6. To test gain compression, set arialyzer INPUT LEVEL and oscillator OUTPUT ATTENUATOR to -10 
«;;Bm and adjust oscillator amplitude controls for zero on dBm meter scale. 

7. Set LOG/LINEAR to LINEAR and LINEAR SENSITIVITY to 20 mV/DIV; adjust LINEAR 
SENSITIVITY vernier for -700 m V read on Digital Voltmet(;r. 

\ 

8. Se't oscillator OUTPUT ATTENUATOR to +10 dBm; set LINEAR SENSITIVITY to 0.2 V/DIV. 
Digital Voltmeter should read -700 ± 84 m V: 

-616 -784 mV 

•'' 

/.'1•, ).' 
,, .. 
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PERFORMANCE TESTS 

4-2·:». TRACKING GENERATOR SPECTRAL PURITY 
'" 

·SPECIFICATIONS: 
Harmonic Signals: > 40 dB down. 
Spurious Outputs: >50 dB down. 

NOTE 

Testing the analyzer's residual FM also tests the tracking generator's residual FM. · 

DESCRIPTION: A .separate Spectrum Analyzer is used to measure· the harmonic and spurious outputs 
from the 8556A under test. 

SPECTRUM ANAlYZER 

m ... - .. l!!!!!===c::u INPUT -----.,----, 
" 

• ••• • •@@@ • •• • • .--..-.:; -
SPECTRUM ANAlYZER 

8556A 
UNDER TEST 

~@@,@ 

0 0 '0 • •@@® • •• • • .---. ..... :: -

I I 

i I n fSTfP 611 

I 
I 
"-----"· 

0 

TRACKING 

~ GEN OUT 

lg 

ISTEP 11 
50QOHM FEED 
THRU TERMINATION 

BNC CABLE 
ASSY 

Figure 4-14. Tracking Generator Spectral Purity Test Setup 

EQUIPMENT: 

Spectrum Analyzer . . . . . . 
50 Ohm Feed Thru Termination 
BNC Cable Assy . . . . . . . 

. . . . . . . . 

. . . . . . . . . . 

. . . . . . . . . . 
NOTE 

. . . HP 8556A/8552B/141 T 

. . . . . . . . HP 11048B 
. . . . . . HP 10503A 

If a second spectrum analyzer is not available, an HP 310A Wave Analyzer can be used to 
test spectral purity. · 

PROCEDURE: 
1. Connect equipment as shown in Figure 4-14, connecting TRACKING GEN OUT of 8556A under test 

to INPUT of separate Spectrum Analyzer; connect through 50 Ohm Feed Thru Termination. 
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PERFORMANCE TESTS 

4-25. TRACKING GENERATOR SPECTRAL PURITY (cont'd) 

2. Set 8556A·under test as follows: 

RANGE . . . . . . . . . . . . 
FREQUENCY . . . . . . . . . . . . . . 
SCAN WIDTH . . . . . . . . . . . . 
TRACKING GEN LEVEL . . . . . . 

3. Set separate Spectrum Analyzer as follows: 

. . . 

RANGE . . . . . . . . . . . . . ,. . . . 
FREQUENCY . . . . . . . . . . . . . 
FINE TUNE . . . . . . . . . . . . . 
BANDWIDTH . . . . . . . . . . . . . . . 
SCAN WIDTH . . . . . . . . . . . . . . . . . 
PER DIVISION . . . . . . . . . . . . . 
INPUT LEVEL . . . . . . . . . . . . . . . . 
20 kHz MARKERS . . . . . .· . . . . 
dBm/dBV . . . . . . . . . . . ~ . . . 
SCAN TIME PER DIVISION ..... . 
LOG/LINEAR . . . . . . . 
LOG REF LEVEL . . . . . . . . . . . 
VIDEO FILTER . . . . . . . . . 
SCAN MODE .. ~ . 
SCAN· TRIGGER . . . . . . . . 
BAf;t. 1_41NE CLIPPER . . . . 

Model8556A 

. . . . . . . . 0-30 kHz 
I. 

. . . . . . . . . . 20 kHz 
. . . . . . . . ZERO 

. . . . . . . .. . Full cw 

. . . . . . . . 0-300 kHz 
. . . . . 200kHz 
. . . . . . Centered 

. . . . . . . 300Hz 
. . . . . . 0-10f 

. . . . . . . 20 kHz 
. . -10 dBm/dBV 

. . . . .. . . . . Out 
. . . . . . . . 50n dBm · 
. . . . . . 0.5 SECONDS . 
. . . . . . . 10 dB LOG 
. . . . . 10 dBm/dBV 

. . . . OFF 
. . . . . . . . . INT 
. . . . . . . . . AUTO 

.. ecw 
\ .. : .· .· (; ~ \/· ' 

4. Using s~t1~.#t~ Spectrum Analyzer LOG REF LEVEL vernier, position peak of 20kHz signal at LOG 
REF gratic41e on CRT. All harmonics of 20kHz (40kHz, 60kHz, 80kHz, etc.) should be below -40 
dB graticule: 

Harmonics: __ -40 dB 

5. Switch Spectrum Analyzer SCAN WIDTH to PER DIVISION. All harmonics of 20 kHz should be . 
below -40 dB graticule: · 

Harmonics: __ -40 dB 

6. Switch SCAN WIDTH to 0-10f. On 8556A under test, set TRACKING GEN LEVEL to CAL 100 mV. 
Disconnect 50 Ohm Feed Thru frorr. Spectrum Analyzer INPUT; connect BNC Cable Assembly 
directly to INPUT. 

7. Set Spectrum Analyzer LOG REF LEVEL to 0 dBm and use vernier to reset peak of 20 kHz signal to 
LOG REF graticule on CRT. 

8. All spurious signals on CRT (that is,· all signals excepting LO feedthrough, 20 kHz, and 20 kHz 
harmonics) should be below -50 dB graticule line: 

. ' 
! 

Spurious: __ -50 dB 

9. Switch SCAN WIDTH to PER DIVISION. All spurious signals should be below ~50 dB graticule line: 

Spurious: __ -50 dB 
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Table 4-2. ·Performance Test RecQrd (1 of 2) 

Hewlett-Packard M~del 8556A 
Spectrum Analyzer LF Section 

Serial No. 
.•' 

Para. 
No. 

' 4-14. 
Step: 3. 

5. 
7. 

4-15. 
Step: 7. 

9. 

4-16. ' 
Step: 3. ... 

5. 

4-17. 
Step: 2. 

Test·Description 

Tracking Generator Amplitude 
Amplitude Accuracy ' 
Amplitude Range. 
Fequency Response ... 

Marker Accuracy 
Marker Accuracy (300kHz) 
Marker Accuraey (280kHz) · 

Scan Width Accuracy 
With 8552B (20 kHz/DIV) 
With 8552A (20 kHz/DIV) 
With 8552B (5 kHz/DIV) 
With 8552A ( 5kHz/DIV) 

Center Frequency ;:.ccuracy 
With 8552B (0-300 kHz) 
With 8552A (0-300 kHz) 

3. · With 8552B (0-30 kHz) 

4-18: 
Step: 7. 

8. 

4-19. 
Step: 2. 

'4. 

With 8552A (0-30 kHz) 

Frequency Response 
1kHz 
3kHz 
5kHz 

10kHz 
20kHz 
30kHz 
50kHz 

100kHz 
150kHz 
200kHz 
250kHz 
300 k~z 

Average Noise. Lev~l 
Linear (1 kllz) 
50n dBm (1kHz) 
dBV (1kHz) 
600n dBm (1 kHz) 
Linear (10Hz) 
50n dBm (10Hz). 
dBV (10Hz) 
600~ dBm (10Hz' 

Test Performed by -----.. 

Measurement 
Units 

mV 
v 

dB 

Hz 
Hz 

Divisions 
Divisions 
Divisions · 
Divisions 

Divisions 
Divisions 
Divisions 
Divisions 

mV 
mV 
mV 
mV 
mV 
mV 

mV 
mV 
mV 

.mV 
mv· · 
mV· 

nV 
dBm 
dBV 
dBm 
nV 

dBm 
dBV 
dBn1 

Date _......_ __ _ 

· Min. Actual Max. 

96.5 
3 

299,970--
279,972--

+3.76 
+3.60 
+3.76 
+3~60 

·-3 
-5 
-1 
-2 

683,9 I 

683.9 
683.9 
683.9 
683.9 
683.9 

I 683.9 
683.9 
683.9 
683.9 
683.9 
683.9 

---

103.5 

0.5 

300,030 
280,028 

+4.24 
+4.40' 
+4.24 
+4.40 

+3 
+5 
+1 
+2 

761.1 
761.1 
761.1 
761.1 
761.1 
761.1 

761.1 
761.1 
761.1 
761.1 
761.1 
761.1 

400 
-122 
-132 
-130 
40 
-142 
-152 
-150 

----------------~------------+-~--------------~ 
4-20. 

Step: 4. 
5. 
6. 

Residual Responses 
Line Related 
500 Hz to 1 kHz 
1 kHz to 20 kHz 

'I 

dBm. 
dBm 
dBm 

-120 
-130 
.-130 
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, I 

·Table 4-2. Performance Test Record (cont'd) 

.. 
Para. · Test Description Measurement Min .Actual Max 
No .. 

;. 

Units 

4-20. Residual Responses (cont'd) 
' 

7. 20kHz to 40kHz dBm - -130 
8. .· 40 kHz to1300 kHz dBm -130 

''' ' .. 
·4-21. t ·:, ·Spurious Respon,es 
Step 4. Harmonic. Distortion (5kHz to 300kHz) <iB - 70 

6. Harmonic Distortion (20 Hz to 5 kHz) dB - 60 
10. Intermod. Products Above 5 kHz dB - 70 

lntermod. Products Below 5 kHz dB - tO 

4-22. Residual FM 
Step 5. .60Hz Sidebands (8552D) · dB - 60 

7. Horizontal Displacement Divisions 
10. Residual FM (8552A) Hz ' 20 

4-23. Noise Sidebands 
Step 5. Noise Sidebands dBm - 90 

4-24. Input Level Control and Gain Compression 
Step 5. INPUT LEVEL: -10 dBm I mV -698.0· -702.0 

-20dBm mV -698.0 -702.0 
-30dBm mV -698.0 -702.0 
-40dBm mV -698.0 -702.0. 
-50dBm mV -698.0 -702.0 
-60dBm ··' mV -698.0 -702.0 

8. ·Gain Compression mV -616 -784 

-
4-25. Tracking Generator Spe.ctral Purity 
Step 4. Harmonics dB -40 

5. Harmonics dB -40 
8. Spurious dB -50 

Spurious dB -50 
' 

I 

' 

!."· 

I 

.. 

I ' 
f ' ' . : . . 

-·~~ 
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5-1. INTRODUCTION(.~·~ 1, .. · .,· •• ,· ),'·/.'··:· •. :-'-'maintai~in~ bo~h the LF and IF Sections of the 
.~ . ·· ; ·: · .... , . . . ) · · ·.· spectrum analyzer. S!'me adjustmentsican be/made 

.. ·. · 5-2. This section describes adju~tments requiret,l to .... without this ki,t by removing the top: cover from 

., J ., ~~ 

'· .. re·turnth~ anal~rzer L~ Section t~; peak qperating both the I..F Section and the. Display . Section. 
co!lditiq.~ wherl repa,irs are requ~~d .. Ipclude~ in ... 11ow~ver, thi~ ~~~~.ed~~·exposes.dangerous p~ten- , . 
th1~ section are test' setups, and )ct\leck a,~d adj~s~- · . ·tlals l~ . . the: :Dtsplay Section ~hassts a1~d should.~ n~t I 

!lle~.t procedu~~s. A test c~~ -~or ~~~cord1n~. data 1s . be. ·used· unless absolutely .. nec.assar~. All ~adJust-
Included ~tt ·the ba~~. of this· secti6n. Adjustment ments. can and sho\11~ ·.be .. performed with: the 
location phot9graphs .are contained in·fol~<>.uts. in , ari~lyzer, .Pl\lg~ins ·inst'alled ·on the extender cables 
.section.VIII.' · · . ·. ·.· '· ,: · provided in t.h~ S,ervice kit. The kit cart b.e obtained 

. . · · .. ..·· . · :. : · ·;.·I·'·~ '· . · · · · by .contacting the nearest Hewlett-Packard Sales and 
5-3 .. R'ecotd data, taken·.d~~ti'n'g.~djustments,'in ~he. Service Office . 

. spaces providec1. or· h'fthel data test <;ard at the end ·:' 
··of. this section .... Comparison of initial data . w,ith . 5~13. Table 1-5, Test 'Equipment Acce~sories, con-

. 'data taken during per1odic adjustments:. assists· in· . . tains a detailed description of the contents ·Of the 
preventiv~ maintenance and troublesQoOting. service kit, and any item in the kit may be ordered · 

' • • . • - ....... I s~parately. In the case of the 11592~60015' Ex-
5~. TEST E.QUIPMEN ...... ·T~.·.·R .. ~~9l),_R.Ep·, ..... ~ '·:- .·. · · · .· · tender Cable .Assembly,· the wiring is .e.specially, 

·critical· ancf fabrication should· not be attempted .. · 
However, other items in the kit· may be, ~uil~ jf,· . 5-5. Tables .1-4 ·and 1-5 contain a tabular list· of 

test equipment a~d test acr~ssories requ~~c:!. in.·.tpe·· 
adjustment procedures. In additio)1, ·the t~bles ·con
tain the required ~inirnum specifications .and a 

desired. · · \ ; 
I 

5-14. Ex.tender Cable .In-stallation 
suggested manufacturers model number:·.' ..... , ·: 

(':., ··. ', .·, .·· ~· ;.· .. .:<:·:·;.;·-,:.·::::,' ,, ·:.·.·' 

5-6. ·Jn addition' to the:te'st· equipment· and :'test 
··~ccessories in Tables 1-4 and 1-51 a Uisplay SectiolJ :· 

·., , anq .ar:~. IF Section are reqQired. Perforril the n·:·~.~·-

· 5-15. Push the front pane! .latch in· the direction 
indicated by the arrow until the latch disengages 
and· pops out from the panel. Pull the plug-h1s out 
of the instrument. Remave the top·cover of the LF 

:· · play ·Section and IF Sectio'n ,adjustm~nts prior t'o 
performi"g trl.e:LF) Section adjustments~ · 

'·''. ' ~ 

· ·· ., 5-7. Posidriv Screwdrivers ... ' .. 

Section. . · 

5-16. Place the plate end of th~·:.HP.)1&92-60015 
Extender Cable Assembly in th·e ·Display Section 

, , . . . . . . . .. · and ·{>ress fh·mly into-· place so that the plugs make 
5-8. Many- scre.ws> In· the instrument appear to be contact., The plat2 and plugs can.not '·be installed 
Phillips~ but are not. Tab~e 1-5 gives the name and , .. I• upsid~' down 3:S .the plate has tw6 ·holes correspond-

'·. ·n}lmber of the ~osi~riy screwdrivers designed to fit ing.to th~. tW,o guid~.rods in tlle mainfraJ!le. . ·. 
these ~crews. To ·av·oid damag~·tO·.the·scr~w slots, .. 
Posidriv screwdrive,rs'sh(;),uld be used. . 5-17~· Connect the upper catile. phig to the LF 

) . ··· · · · ·· Section and.· th~ lower cabl({plug· to the IF Section. 
· ·s:$. BladeT~ningTool~· ........ .-.:· .. :· ·. :· The··phigs arf keyed so' that they will go on:· 

• I • ·•. ,· ·.,,: :>: ... ; ·• ·;',:. ·· '·· ·. . · , c~rrectly and will not make contact upside down. 
,5-l!O~· Fer adjustments · requirin(; a., non-met&llic ' . . · .... I... · ·· · :.· . ... .,.. ·: ... · 

'/• 

· ;;. · -metal-blade tuning tool, use the J.F.D .. Mpdel No.. 5·18. FACTORY SELECTED COI\f1PONENTS 
5284. (l-IP 8710-1010). In situations.n.ot reAuiring . · ) . ·.: . · :· . · . . . 

; non-metallic tuning tools, an orQinaty small screw.:· · · : . . 5-19. trable g;.f c'ontains a list of factory sele~t·e·d 
) , driver or Ot~~r S~itable t?Ol is S\ltfi~-~ent.: ~'(): m~tter ) . . components ·.by reference designation, , basis of 

what tool 1s used, never: t ... y ·to · fo~ce any adjust- selection, arid sch.ernatic diagram location. Factory · 
ment control in the analyzer. This is I especially s~lected components:': are. designated by an asterisk 
critic;al when tuning:varia~l~.sll}g:.tuned inductors, ,,,.:(*) on.'the schem~tic diagrams in Section VIII. · 
a.~nd varia~le·,.c(lpacitors~ , ' · . .': ·. · ..... · ) . . .. · .' .. · . . . . . ) . ., . . ... 

'~ . ) •' '' ' ''> .... I• 5-20. RELATED ADJUSTMENT$'.' I' :>.··. 
5 .. 1 .. 1: ····fip 1159.2A Service Kit · -~ · · · 
. ) ' ' '.. ) ' . ' ' . . . . ',. '.'' ' '' '5';.2~. r~e.se ' ~dju~~me~ts ~hould ?e pe~for~ed 

:'··'· '5-12. The) HP 11~92A SerVICe Klt 13 an ~cc.~ssory . when' the' troubleshooting Informati~n In Section' 
it~m available from Hewlett-Packard for· ·use' 'in VIII indicates that an adjustable ·Circuit is not 

' ' ' '. 

I • • I 
·,,. ./ 

' ' ' : : . •. \:': ' ': : -~· : . ' :' . ' ' . . ...... 
. . :.-··:.: 

' ) 
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operating correctly. Perform the adjustments 'after 
· repa~ng, or replacing, the circuit. The trouble
. shpotihg ) procedures specify · the required adjust-
ments. . 

;' " 

;,I\ 

I' 

Modei8556A 

5-22. Perform any required Display Section and IF 
Section adjustments before performing the LF 
Section adj~st,fuents. Also, perform the voltage 

. checks in pat~aph 5-23 before performing any of 
the following adjustments. 

···' ADJUSTME~NTS 

'!) 

. 5·23. VOLTAIGE CHECKS 

REFERENCE: Service Sheet 12 and IF Section and Display Section Operating and Service Manuals. 
'' I 
/' / ' ' 

DESCRJPTION: De operating voltages ior the LF.Section arr· obtained from the Display Section, the IF 
S.ection, and an isolated power supply in the LF Section. If aHJ of the operating voltages are out of limits, 
they should be corrected before performing any of the LF Section adjustments. 

DISPlAY SECTION 

EXTEND[R 
CABlE 
ASSY 

.i 

J 
+ 20 VI 
-20 VI 

-IOv 
+20V 

8556A 

IF SECT. I ON 

'' 
.II 

DIGITAl VOlTMETER 

" b I @o@@ 
I o 0 C!)(!) 

CABlE 
ASSY 

{ 
Figure 5-1. Voltage Checks. T~st Setup 

I , 

EQUIPMENT: 

> 5-2 

Digital Voltmeter 
Cable Assy ..... 
Extender Cable Assy . . 

\\ 

. HP 3480B/ 3484A Option 042 
.. . . . . l-IP 11002A 
... , . l-IP 11592-60015 

\ 
( . 
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·Model 8556A .I Adjus .ments 

ADJUSTMENTS 

. 5·23. ·vaL TAGE CHECKS (cont'd) 

PROCEDURE: 

1. Extenil LF and IF Sections on Extender Cable Assembly as shown i·n Figure 5-1. · 

2. Connect Digital Voltmeter from -10V test point and +20V test point (located on A 7 assembly cover) 
to chassis ground. The voltages should be -10 ±0.02V·and +20 ±0.10V: · 

-9.98 __ -10.02V 

+19.90 __ +20.10V 

3. If either voltage is ou't of limits, see IF Section Operating and Service Manual. 

4. Connect voltmeter from -12.6V test point and +100V test point (located at left, rear of Master Board 
Assembly A11}to chassis gro·und. The voltagen should be -12.6 ±0.2V and +100 ±l.OV:· 

-·-12.4 __ -12.8V 

+99.0. __ +101.0V 

5. If either voltage is out of limits, see Display Section Operating and Service Manual. 
I 

6. Connect voltmeter from -12.6VF test point (located at left, rear of master board) to cqassis ground. 
(20 kHz MARKERS button on analyzer front panel should be out.) The voltage shotild be -11.5 
±0.5V: · 1\ 

-11.0 ._:__ -12.0V 
' . ' \ . 

7. Connect voltmeter frorn 20 VI test point and -20 VI test point (located on A5 assemb'ly c•over} to A5 
. assembly cover ground (not chassis ground). The volt~ges should be +20 ± 2V and -20 ± 2V :: 

+18 +22V 

·····18 _ -22V 

8. If any of the voltages checked in steps 6 and 7 are out of limits, see Service Sheet 12 in this manual. 

. ' 
'', I, 

5-3 
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ADJUSTMENTS 

5-24. PRE-ATTENUATOR ADJUSTMENTS: COMPAND C IN 

REFERENCE: Service Sheet 4. 

DESCRIP'I'ION: Pre-attenuator attEmuation is checked. Then its flatness is set, adjusting COMP capacitor 
A5C7, so that attenuation at 300 kHz equals attenuation at. 3 kHz .. C IN. capacitor A5C6 is adjusted so that 
INPUT capacitance does not change when the attenuator is used. ,.· 

DISPLAY SECTION 
AC VOLTMETER 

~ 

• •'• • • •• • • -
EXTENDER 

CABLE ASSY ·' 

/~ 1-S(--...... 

• 
INP~ 

• r#J • 
14 • 

BNC 
CABLE 

ASSEMBLY 

· 1) ADAPTER 

I fSTEP II 
OUTPUT I 

A5J2 1 s55M 

,I 

AT TEN ADJ 
MP AND 
N 

co 
C I 

TEST OSCILLATOR 

.-.---, -., ------... ·-·--·-J·-T 
\ • ) i.» EJ '(J I 

'J'._.... • • I' I 

500 
;; 

J INPUT 

BNC 
CABlE ASSY 

' IW" 
~@@@ 

~ 

•@@® i r-- ............. 

IF SECTION 

--~-
TEP II I )()0 

--
f' 

24'' BNC 
CABLE ASSY 

ISTEP Ill 

I FHD THRU 
I TERMINATION ' 

I 
1 L -c MF.TER 

I) 

ADAPTEf~ UNKNOWN 
I OR C 

Figure 5-2. Pre-A ttenuator Adjustment Test Setup 

EQUIPMENT: 

L-C Meter ........ . 
Test Q~;cillator . . . . . . . . . 
AC Voltmeter . . . . . . .. . . . . ... . 
50 Ohr.n Feed Thru Tennination ... . 
BNC Cable Assy . . . . . . 
24" BNC Cable Assy . . . . . 
Adapter . . .... :· .. 
Adapter . . ..•... 
Extender Cable Assy 
Tuning Tool 

,( 
' '' ~ ' ··. 

PROCEDURE: 

. . Tektronix Type 130 

. . . . .. HP 651B 

. . . ' . 
. HP 400EL 
HP 11048B · 
HP 10503A 

. HP 11086A 
. . HP 1250-1236 
. . HP 1250-0071 

. . . . HP 11592-60015 
HP 8710-1010 

1. Connect equipment as shown in Figure 5-2, disconnecting green cable (A3W1) so that AC Voltmeter 
can be connected to A5J2 (OUTPUT). Connect Test Oscillator to analyzer INPUT through 50 Ohm 
Feed Thru Terminatiori. · . · ., . . ' . · 

I. 

,I 
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ADJUSTMENTS 
',1'. 

I• 

5·24. PRE-ATTENUATOR ADJUSTMENTS: COMPAND C IN (col)t'd) 
i 

',·' 
'• 

2. Set analyzer as follows (controls not specified do not apply): 

d~m/dBV . . . . . . . . . . . . . . . . . . . . · . . . 
INPUT LEVEL . . . ~· . . . . . . . . . ·. . . . . . . 

\ 

.... son dBm 
-40 dBm/dBV . 

\ 3. Set Test Oscillator for a 3 kHz -27 dBm signal as follows: 

,·I FREQUENCY . . . . . . . . . . . . . . . . 3.0 ' 
RANGE . . . . . . . . . . .... . . . ... . . . X 1K 
OUTPUT AT·TENUATOR . . .. . . •, . .... -20 dBm 
AMPLITUDE ......... . . ~ . . . . . . . . -7 dBm 

4. Set AC Voltmeter to measure -10 dB. 

·· 1, 5. Adjust Test Oscillator AMPLITUDE (COARSE and FINE) so that AC Voltmeter reads -10.00 dB. 

6. Set analyzer .JNPUT LEVEL to -30 dBm'/dBV. Increase 3 kHz signal from Test Oscillator exactly 30 
dB by. setting OUTPUT ATTENUATOR to +10 dBm. 

\ 

7\ The AC Voltmeter should read -10 dB ±0.20 dB: 
\ ' 

-9.8 -10.2 dB 

8. 1 Set Test Oscillator to 300kHz by setting RANGE to X100K (don't change oscillator signal amplitude). 
,I 

9. \Adjust COMP capacitor A5C7 until AC Voltmeter reads within ±0.10 dB of reading in step 7 (taken at 
~.,3kHz): ,,. 
I 

(step 7) ±0.10 dB, 0.10 __ 0.10 dB 
' 

10. Disconnect AC Voltmeter, Test Oscillator, and 50 Ohm Feed Thru Termination from analyzer. Don't 
re

1
-connect green cable (A3W1) to A5J2 (OUTPUT). Set analyzer dBm/dBV switch to dBV and input 

level to --40 dBm/dBV. · , . · · 

11. Connect the 24 inch BNC cable assembly to L-C Meter UNKNOWN L or C input,· and set meter to 
measure 32 pF. N.ull cable capacitance by zeroing the meter, then connect cable to analyzer INPUT. 

12. The L-C Meter should read approximately 32 pF (fJfJ F): 
,· 

~ 32pF. __ 

13. Set analyzer INPUT LEVEL to -30 dBm/dBV. Adjust C IN capacitor A5C6 until L-C Meter reads 
within ±0.5 pF of reading in step 12: 

(step 12) '±0.5 pF, 0.5 __ 0.5 pli, 

14. Disconnect L-C Meter from analyzer INPUT. Re-connect green cable (A3W1) to A5J2 (OUTPUT). 
Perform mixer balance adjusttnents specified in paragraph 5-26. 

, .. 

I· 
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ADJUSTMENTS 

' 

5-25. 50.150 .MHz LOCAL OSCILLATOR ADJUSTMENT: A6T1 
' ' • ' , . ,1• I 

'· ,• ,. 

REFERENCE:. Service Sheet 5. , 

DESCRIPTION: Transformer A6Tl is tuned ·~o peak the signal from the 50.150 MHz local oscillator. Then 
the signal's frequency and amplitude are checked. 

~ ' 
DISPLAY SECTION 

EXTENDER 
CABLE ASSY 

\,t' 
1.· 

I 
' 

OSCILLOSCOPE 

. Q o ·-· o 1 or~ · 
~mnur .. ~ o .. <Q> ..• ~. 
\:.:: ·: 0 @ @ 0 - 0 
l::j j : 0 -: :r.; ~~~ 

INPUT 

FREQUENCY COUNTER 

~mE · [o ___ 0:: 'f ] 
INPUT 

' fSTEP 41 ·. I 
--------·---·---------"" I 

ADAPTER 
AUX OUT I 

A6J3 . 

A6T 1 
,!1' 

8556A 

IF SECTION' 

I', \ 

Figure 5-3. 50.150 MHz Local Oscillator Adjtt~~tment Test Setup 
I 

I,. 

EQUIPMENT: 

I ' 

Oscilloscope . , . . . 
Frequency Counter 
BNC Cable Assy . . 
Adapter . . . . .. 
Extender Cable Assy 
Extender Board 
Tuning Tool . . 

PR.dCEDURE: 

. . . 

. . HP 180A/1801A/1820B 
• ! ••••• HP 5327C 
. . . . . . . HP 10503A 

.. HP 1250-1236 
... · HP 11592-60015 

~ . HP 5060-0256 
. ',· l}P 8710-1010 

1., :',Connect equipment as shown in Figtlre 5-3. Remove Frequency Converter Assembly A6 from chassis 
a,nd re-install on extender board. Connect Oscilloscope to A6J3 using BNC eable and adapter. 

' ' 

2. Set Oscilloscope to measure 50.150 MHz at about 1 V peak-to-peak by setting T.IME/DIV to O.lpse:~ 
andVOLTS/DIVto0.2V~. . · 

' I 

3~ Usihg~ non-metallic tuning tool, tune tr~lnsformer A6Tl for maximum signal on Oscilloscope. Signal 
level should be 0.9V to 1.6V peak-to-peak. 

I ' 

0.9 1.6V P-P 
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·•' ,. Adjustmen~s 
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·.i'~·· . ·,_\\·, t ·' ,_...,. .. :..; --.~ .. ~ :~ ........ --~.-. -.. ~ .-\...,.~::-~ ...,/ __ ·_A_D_Ju_ST_M_EN_T_s _____________ ~-
5-25. 50.150\MHz .LOCAL osc'I,LlATOR ADJUSTMENT: A6T1 (cont'd) 

, I, • 1 \ \ i 1
, ' ' 

• I ' • 
11\ \ I . ' ' .. 

4. Disco~r{~ct ';:BNC cable froJ\d.~cill~scop~1 and connect it ~o F~equency Counter~ Set counter to measure 
50.150 1\tiHz. i ~. · 

'/•' · \·\ ~\ 

5. · Oscillatbr frequency should be 50.150 MHz ·* 3.0 kHz: 
. . I 

' 1.' 
. ' ~ 

·,~ / · · .. 50.147 __ 50.153 MHz 
'· I \ '/ ,:/ .. ', \ ' ' 

I ' ,, I I 

6. Disconnect BNC cablk from· A6 assembly; ~:remove extender board and install assembly into chassis. · 
Re-connect cables to A6J1~ J2 and J3. Pe:rform mixer balance adjustments as specifie~l in paragraph 
5~6. \;. . 

II 

'•. 

5-26. MIXER· BALANCE ADJUSTMENTS: ,C, R·andZ 

REFERENCE: Service Sheet,.5 
. ' 

DESCRIPrfiON: C, R and Z MIXER BALANCE are adjusted until LO feed through measures less than -80 
dBm. ..' ·' . ·, 1 1. 

C: IJ;' 

.' I 

· DIS·PLAY SECTION 

.. , ... . .. : 
EXTF.NDF.R 
CABLE . 
ASSEMBLY. 

I '\' 

\ 
·' I 

. Y . 

MIXER BALANCE 
C. RAND l' 

•·I 

•' 

L....-.~-ot.J INPUT 
..-- -.-:'."'\ . . · ·. ;. 50 OHM 

:, ~----c:J FHD THRU 
II , ' ll'RMI NAT I ON 

Figure 5-4. Mixer Balance Adjustments Test Setup 

EQUIPMENT: 

Extender Cable Assy . . . . . 
Tuning Tool . . . . . . . . . . · 
50 Ohm Feed Thru Termination 

PROCEDURE: 

. . . 

' ' 

. . ' 

. . . . ' . . 

', \ I 

HP 11592-60015 
. HP 8710-1010> 

HP 11048B 

,. ,. ,, 

1. Extend LF and IF Sections on Extender Cable Assembly as show:n in Figure 5-4. The A6 assembly 
should be mounted in chassis with all screws in. place. Connect 50 Ohm Feed Thru Termination to 
analyzer INPUT. · 

--------------------------- .~~ 
'. 

I' 
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ADJUSTMENTS . 
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:5-26. MU<ER. BALANCE ADJUSTMENTS: C, R and Z (cont'd). 

I .. 

', o ','I' I : o 

2. 'Set ari.~ly~er controls as follows: 
'\ 

(· FREQUENCY . . . . . . . . . . . . . 
BANDWIDTH ...... . 
SCANWIDTH ..... . 
PER DIVlSION · 
INPUT LEVEL . . . . . . ~· . 
dBm/dBV . · ... ·· ... . . . 
BASE LINE' CLIPPER 
. V~DEO FILTER . . . . . . ..... 
SCAN TIME PER DIVISION . . . . . 
LOG/LINEAR . . . . . . 
LOG REF LEVEL ... 
SCAN MODE . ·. 
SCAN TRIGGER 

' ' ,•'' ,• 

. . . . . . . . . . . . . .: .... 0 kHz 
· ·• • • • - • • • : • • • . • • >'. 3 · k.Hz . . . 

. . . . ' . . . .. . 
. . . . 

•' . . . . . . . . 

. . . . . . . . 

NOTE 

PER DIVISION· 
. . . . 10 kijz 

. . . . . -60 dBm/dBV 
. ... 5on dBm·· 

' . 
. . ..... /. . . . , ·ccw 

. ... · ·. . . .. '10kHz::. 
:·. 5 MI.LLISECONDS·t,. J· 

.·.·.· 10 dB LOG.··;!.,: . .' 
• '• • • . .. I •. · e •.',l·.;!,'·' 

. · . . -40 dBm· .: .)_~~ 
. .. . . . • . . . .·. _.1/NT 

. . . . . . . .• ·AUTO 

This procedure assumes that,a11alyzer has been allowed towarm up at least one-halfhour 
and that it is calibra:w~ as specified in Section III, Fig.ure 3-~. · · 

·' •', 1 ,r , , 
1

1
1 

3. Center LO feedthr~ugh signal'~n display with F\REQUENCY control. 
,' \. ' ·, I 

1:' 

4. Using non-me~allic adjustment tool, ~djust C and R 1\nxER BALANCE (A6R5 and Cl2) for best null 
of LO ~eedthrough. · I • • 

'. . ' ) 

5. Adjust Z MIXER BALANCE (A6C22) for LO fe~dthrough null~ thert repeat steps 4 and 5 until LO 
feedthrough is below -40 dB graticule.·on display (<.2..RO dBm): · . 

I ___ -80dBm · 

6. Se·cure top cover on 8556A. ·Repeat step· 4 until LO feedthrough is below ...,..40 dB grat.icule line. 
·.) ' 

___ . -80dBm 
I I 

,•' 

5-27. TRACKING GENERATOR ADJUSTMENTS: AMPL ADJ and FLATNESS ADJ 
I 

REFERENCE: Service Sheet 7 

DESCRIPTION: Tracking generator level is adjusted at 100 kHz, flatness is adjusted at 300 kHz~ and 
flatness is checked across the band from· 20 kHz to 300 kHz. Then the generator's ability to deliver power 
into a load is ·checked. 

NOTE 

The following adjustments assume that the analyzer meets its frequency specifications. 

·'I 
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5-27. T~ACKING GENERATOR ADJUSTMENTS: AMPL ADJ and FLATNESS ADJ (cont'd) 

DISPLAY SECTION 

) -
. ... . -... :_ --

AMPL ADJ 
EXTENDER AND F!~jN\ 'cABLE ASSV 

' 8556A 

~ ~@@@ 
llliJ ,.. 

•®.®® i I,.... .... ~' I 

IF SECTION 

AC VOLTMETER 

~ 
• • riJ • INPUT 

,----~14' •. 

BNC CABlE 
ASSE/Iv1Bl Y 

I 
t-----....-~ 

.I 0 600 OHM FEED THRU 
ISTEP u I TERMINAfiON 

I ISTEP 6) 
I I 

-
____ ..J... ____ J 

TRACKING 
GEN OUT 

Figure 5-5. Tracking Generator Adjustment Test Setup 

EQUIPMENT: 

AC Voltmeter . . . . . . . . . . . . . . . . . . . . . .• . HP 400EL 
600 Ohm Feed Thru Termination . . . . . . . . . . . HP l1095A 
24" BNC Cable Assy . . . . . . . HP 11086A 
Tuning Tool . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 8710-1010 
Extender Cable Assy . . . . . . . . . . . . . . . . . . HP 1159 2-60015 

PROCEDURE: 

'·' 

. •' 

1. Connect equipment as shown in Figure 5-5, connecting AC Voltmeter directly to TRACKING .GEN 
OUT with 24" BNC cable. 

2. Set analyzer as follows (controls not specified do not apply): 

FREQUENCY ......... . 
SCAN WIDTH ...... . 
RANGE . . . . . . . . . . 
TRACKING GEN LEVEL . . ~· . 
· 20 kHz MARKERS . _,,··~ . . 

. . . . . . . . 

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

. ... 100kHz. 
. ..... ZERO 

. . 0-300 kHz 
. . CAL 100 mV 

. . . . . . Out 

3. Set f\C Voltmeter to read 100 mV full scale and adjust AMPL ADJ (A8A1Rl) so that voltmeter reads 
exactly 100 mV (use non-metallic tuning tool). 

4. Set FREQUENCY to 300kHz and adjust FLATNESS ADJ (A8R9) so that voltmeter reads exactly 100 
mV. 

I 
\ 

. ' 

, I 

' 
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5-27. TRACKING GENERATOR ADJUSTMENTS: .AMPL ADJ and FLATNESS ADJ (cont~".J) 

5. Slowly tune FREQUENCY from 300 kHz to 20 kHz. The voltmeter should indicate a m:tximum 
variation of 5 mV through entire range: 

,•' ......_ __ 5mV 

6. Connect 600 Ohm lt1eed Tbru Termination between TRACKING GEN OUT ?.nd AC Voltmeter. Set 
TRACKING GEN LEVEL full clockwise. Voltmeter Jhould read~ 1.5 V: 

,•' 

1.5V __ _ 

7. Slowly tune FREQUENCY from 20 kHz to 300 kHz. The voltmeter should indicate a maximum 
variation of 80 m V ~hrough entire r~nge: · 

__ 80rilV 

5-28. FREQUENCY CALIBRATION ADJUSTMENT: OFFSET ADJ, 300kHz ADJ, anCJ ZERO ADJ · 

REFERENCE: Service Sheet 9 
' 

DESCRIPTION: OFFSET ADJ is adjusted, and the dial is calibrated with the ZERO ADJ and 300 kHz 
ADJ controls. .· · · 

. NOTE 
1.' 

This procedure assumes that analyzer horizontal display calibration has been performed 
(see· Figure 3-2 in Section Ill). 

DISPLAY SECTION 

--
DIGITAL VOLTMETER 

. 
• .,. • ~ I· J @o@@ 

• •• • • 0. ®f • - - \ INP UT 

OFF SU CARIJ 

ADI 
TO A2S2·1F ASSY 
LUG 11 · 1!2 

EXHNDER 
CABlE ASSEMBLY 

.,·, .... 
I j 

,, 

0 
~@@@ 0 

8556A 

•@@@ i IF SfCTION 
'· ,.... ~ ~ ', 

Figure 5-6. Frequency Calibration Adjustment Test Setup 

EQUIPMENT 

5-10 

Digital Voltmeter . . . . 
Cable Assy •.... 
Extender Cable Assy . .. . . 

. HP 3480B/3484A Option 042 
. ... HP 11002A 

. . . . . . . HP 11592-60015 ... 
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5-28. FREQUENCY CALIBRATION ADJUSTMENT: OfFSET ADJ, 300kHz ADJ and ZE~O ADJ (c9nt) 
·~ ' 

PROCEDURE: \ . . _ 

·';[. Connect equipment as shown in Figure 5-6, connecting Digital Voltmeter between Scan Width Switch 
. Assembly A2, wafer S2-1R lug 1~ 1h (where white-red-gray\928, wire is connected) and chassis ground.·.· 

2. Set'analyzer controls as follows: 

FREQUENCY . . . . . . . . . . . . . . . 0 kHz 
FINE TUNE . . . . . . . . . . • . . . . . . Centered 
RANGE .· . . . . . . . . . ~ . . . . . . . . . . . 0-300 kHz 
BANDWIDTH . . . . . . . . . . . . 10kHz 
SCAN WIDTH . . . . . . . . . . . . . . PER DIVISION 
PER DIVISION . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 kHz 
INPUT LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -10 dBm/dBV 
BASE LINE CLIPPER , . . . . . . . . . . . . . . . . . . . . . . ccw 
VIDEO FILTER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 FF 
SCAN TIME PER DIVISION . . . . . . . . . . . . . . . . . . . . 50 MILLISECONDS 
LOfJ/LINEAR . . . . . . . ·. . . . . . . . . . . . . . . . . . . . . . . . . 10 dB LOG 
SCAN MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INT 
SCAN TRIGGER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . AUTO 

3. Center 300 kHz ADJ, and center OFFSET ADJ (A7R13). Center LO feedthrough· signal at CENTER 
FREQUENCY graticule with ZERO ADJ. Dial should be accurately set to 0 kHz. 

\ 

\ 

4. Adjust OFF3ET ADJ for 0.0 ± 5.0 m V read on voltmeter. 

5. Set BANDWIDTH to 100Hz and PER DIVISION to 'tOO Hz; center signal on display with ZERO ADJ. 
Switch RANGE to 0-30 kHz; signal shift should be less than 150 Hz: 

___ 150Hz 

6. Set BANDWIDTH· to 1 kHz, PER DIVISION to 20 kHz and RANGE to 0-300 kHz; push 20 kHz 
MARKERS switch. . 

· 7. Slowly tune FREQUENCY to 300 kHz co,_.nting 20 kHz markers as they pass CENTER FREQUENCY 
graticule on display. Center fifteenth marker (300kHz) on CENTER FREQUENCY graticule; adjust 
.300kHz ADJ so that dial reads 300kHz when fifteenth marker (300kHz) is centered. 

' 

8. Tunc.FREQUENCY to 0 kHz. Adjust ZERO ADJ to center LO feedthrough (0.~~1-I~J on display. 

9.. Repeat steps 7 and 8 until no further adjustment is necessary. 

5~29. ANALOGIC CHECKS 

REFERENCE: Service Sheet 10 and IF Section ·operating and Service Manual. 

DESCRIPTION: Perform the display calibration check tabulated below. If an adjustment is required, refer 
to the analogic· adjustment procedure in the IF Section manual. 

I 

If the table indicates that the DISPLAY UNCAL light should be off, it is acceptable for the light to be on if 
the light subsequently goes off when either SCAN TIME PER DIVISION or SCAN WIDTH PER DIVISION 
is switched one position countv'r-clockwise-. · ' 
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5·29. ANALOGIC CHECKS b:ont'd) 

. Table 5-l. Analogic Display Calibration Check 
I 

'I 

' 
', DISPLAY 

SCAN TIME BAND· SCAN WIDTH UNCAL 
VIDEO .FILTER PER DIVISION WIDTH PER DIVISION SCAN WIDTH LIGHT 

' ,)) 

10Hz 2SECONDS 100Hz 1kHz PER DIVISION OFF 
. 10Hz 1 SECOND 100Hz. 1kHz PER DIVISION ON 
100Hz 0.2 SECONDS 1kHz 10kHz PER DIVISION OFF 
100Hz 0.1 SECONDS 1kHz 10kHz PER DIVISION ON 
10kHz 10 l\1ILLISECONDS 3kHz 20kHz PER DIVISION OFF 

I 

. ,'I ,;. 

20kHz PER DIVISION ON. 10 ld:lre: . 5 MILLISECONDS 3kHz 
\ OFF + 5 MILLISECONDS 3kHz 20kHz ZERu OFF* 

OFF 2 MILLISECONDS 10kHz 20kHz PER DIVISION OFF. 
•' 

OFF 5 MILLISECONDS 3kHz 20kHz PER DIVISION OFF ;:'·\ 

OFF· 5 MILLISECONDS 1kHz 20kHz PER DIVISION ON 

OFF 20 MILLISECONDS 1kHz 10kHz PER DIVISION OFF 
OFF ., 20 MILLISECONDS 300Hz 10kHz PER DIVISION ON 

I 

OFF 50 MILLISECONDS 300Hz 2kHz PER DIVISION OFF 
OFF 50 MILLISECONDS 100Hz 2kHz PER DIVISION ON 
OFF 0.1 SECONDS 100Hz 500Hz PER DIVISION OFF 

OFF 0.1 SECONDS 30Hz 500Hz. PER DIVISION ON 
OFF 0.2 SECONDS 30Hz 100 H:i 

: 
PER DIVISION OFF 

.OFF 0.2 SECONDS 10Hz 100Hz : PER DIVISION ON I OFF 0.5 SECONDS 10Hz 20Hz I PER. DIVISION OFF 
OFF 0.5 SECONDS 300Hz 20Hz I PER DIVISION OFF I 

' . 
,, ',,·I: i 

0.2 SECOND.~ P. 

I I 

OFF 300Hz 20kHz I PER DIVISION ON 
OFF 0.2. SECONDS 300Hz 10kHz ; PER DIVISION OFF.· 
'OFF i 0.1 SECONDS 300Hz 10kHz PER DIVISION ON I 

OFF 0.1 SECONDS 300Hz 5kHz PER DIVISION OFF 
OFF' · 50 MILLISECONDS 300Hz 5kHz PER DIVISION ON 

OFF 50 M~LLISECONDS 300Hz 2kHz PER DIVISION OFF 
OFF 20 MILLISECONDS 300Hz 2kHz PER DIVISION ON 
Oli'F 20 MILLISECONDS 300Hz 1kHz PER DIVISION OFF 
OFF 10 MILLISECONDS 300Hz 1kHz PER DIVISION ON 
OFF 10 MILLISECONDS 300Hz 500Hz PER DIVISION OFF 

I 

OFF 5 MILLISECONDS 300Hz 500Hz PER DIVISION ON 
'• 

OFF . 5 MILLISECONDS 300Hz 200Hz PER DIVISION O~F 
OFF 2 MILLISECONDS 300Hz 

,. 

200Hz PER DIVISION ON 
OFF 2 MILLISECONDS 300Hz 100Hz PER DIVISION OFF 
OFF 1 MILLISECOND 300Hz 100Hz PER DIVISION ON 
OFF 1 MILLISECOND 300Hz 50 Hz PER DIVISION OFF 

' 

*No exception allowed. 
I 

,, 
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5-30. 8552A 47· MHz LO ADJUSTMENT. 
I . 

. ; 

I 

ADJUSTMENTS 

'I ) 

Adjustments 

,·, I' ' 
•' 

1
•

1

·' REFERENCE: Service Sheet 9 and 8552A IF Section. Operating and service Manual. 
I' ' 

. ' ) 1.. . 

DESCRIPTION: On some HP Mod~l 8552.A Spectrum Analyzer IF Sections,· long ~erm aging may have 
caused the center frequency of the 47 MHz.l.O to drift beyond the 'zerp adjustment range of tlitf8556A. If 

I this is theca~, the follow\ng simplified 47 MHz LO 'adjustment proc~dure can ,be used.t'o r~adjust center'. 
frequency and tuning accuracy. , 

. ,') 

EQUiPMENT: 
\ 
I 

'·' ,,, 

I ' 

I 

I ' 

,. 
·· Extender Cable Assy (i~ not available, see step 1) '.' J. • • • l HP 115,92-60015' 

. ..... HP.87t'0-1010 Tun~ng Tool . . . . . . . . . . . . . . . . . . . . . . . 
. ( ', 

PROCEDURE: 

. . . .. 
jl 
to 
I 

( ' '. 
l. /• I 

1. Extend LF and IF Sections on Extender Cable 'Assembly (sf!e ·paragraph 5-15 for step-by~step 
~ procedore). If the Extender Cable Assembly is not available, the adjustment can be· made with the LF 

and IF Sections installed in the Display Section: · · 
. ' 
l 

a. Remove 8552A and 8556A from Display Section. 

b. Remove bottom covers from Display Section and 8q52A .. 1 . 
I ~ :\• 

c. Place Display Section on left side and plug 8552A ,and 8556A int~ Display Secti6n. B~ carefui that 
8552A does not hang up on Display Section guide· rails. · I , 

CAUTION 

· Removing the Display Section bottom cov~r exposes dangerous potentials (up to 7000 
volts), · ··. 

2. Turn analyzer on and allow ,to warm up at least one hour. 

3. Set analyzer as follows: 

RANGE ...... . •' 

FREQUENCY . . . . . . . 
FINE TUNE ...... . 
BANDWIDTH ..... . 
SCAN \VIDTH . . . . . . . 
PER DIVISION I • • • • • • 

INPUT LEVBL .... 
ZERO ADJ .... . 
300kHz ADJ . . .. . 
20 kHz MARKERS . . . . . 
SCAN TIME PER DIVISION 
LOG/LINEAR . . . . . ... 
LOG REF LEVEL . . . . . . 
BASE LINE CLIPPER 
SCAN MODE .... 
SCAN TRIGGER·. . . 

. . ' . . 
. ' . . 

, •.I • • 

. .. 

o~aoo kHz· 
. :100kHz 
. · . Centered 

. ·. . . 3 kHz 
PER DIVISiON 

. . . . . . . . 29kHz 
. . . . . . . . . . -20 dBm/dBV 

Centered ( 5 turns from stop) 
. .... · ... Centered 
. ~ . . •' . . . . . .Ol\t I ' 

......... ·.50 MILLlSECONDS 
• I. • • '. • • • • .. ·• • • LOG 

. . . . . . . . . . . -lOdBm/dBV 
<' 

•' ..... ccw 
. · ...... INT 

. . .,, . .. , .. AUTO 

)' 

•'! 

I " 

j ' ' ' ' ' ' ·, i . ' ' 
4. If necessary, adjust HORIZONTAL POSITION and GAIN on 8552A:· for a 10 divisidn horizontal trace. 

' I/ \ ,·' I I ' I I J ' /: ' \ '' 

5. Depress 20 kHz MARKERS sv:itch. Markers should appear at approximately every major yertical 
graticule line on CRT. Switch 20 kHz MARKERS switch out.. · 

,. 
I 

'.tl I ,, 

,I I' 

;- ... :.. '·'I 

----~~------------------------------------~--,--·~--~,-.--~-------------· .... · : '· .. · 
···:·., 
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5-30. ·8552A 47 MHz LO ADJUSTMENT (cont'd)· 
' • I 

. I'• ' 

.' ·6. Using non-metallic tuning tool, slowly adjust 8552A· A3A2C4: (see Asse~bly and Adjustment 
.. Locat!ons photo in 8552A manual).~until the· LO fe'edthrough appears· on the CRT (abouf±1 turn); 
· then adjust 8552A A3A2C4 until LO feedthrough is centered on ·far.left graticule line (s~e Figure 5-7). 

. ) 

Depress 20 kHz MARKERS:switch.' With LO feedthrough centered on far ,left graticule line, markers 
should be evenly spaced with ninth marker (180 .. kHz) within ±0.2 division (4kHz) of the +4 graticule 

.. ·line~ If not, adjust 8552A A5R42 TUNING. RANGE and A3A2C4 untjl the 20 kHz markers are aligned 
··on the graticule lines and the LO fe~dthr<>ugh is centered on the~·far' left graticule ·line; (A5R42 varies 
.ma~ker spacing and A3A2C4·varies location of markers.) · · 

8.·. "'rune FREQUENCY to·o kHz (FINE TUNE center~d)~ a~d set SCAN WIDTH PER DIVISION to 1kHz 
and SCAN TIMFf.P~R DIVISION to 5 ·~~LLISECONDS. . , . 

. '· 
I • ''''•. ,, I . • ' ··, ' ' ' I 

9~ Adjust 8552A A2ASC4 .. ·until LO. f.eedtrirough·is center~q .within± 2 divisions of center graticule line. 
Center LO feedthrough e?tactly or1 center ·graticule li~l·e with 8556A ZERO ADJ. 

I ' ) ~ ' I • 

10. 'l'une FREQUENc'Y tq · .300 kHz. Adjust 8556A .aoo kHz AD~J to center' 300 kHz marker on center 
·,i graticuleline~' · .I .· · •. I • .~ • •• • • 

1
. 

1 ' ' '·,) ' • ) ' 

'I 

11 1. Tm·n analyzer off, rempv.e ··:s~52A and .S556A from Display Section, replace bottom cover~, and . ' . ) . . . ' . 
. t~jnstall 8556A and S.~52A. 

'•) ., 
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. Adjustments 
'. '., 

. :·:·.::· .·>~· · .. -: .. : i · · ,. Table 5-2.' Check and Adjustme~t Test ·Record 
~·----~------~--~----~------------·~~~"-· ~,--~{--' -·~: ~··-·_.·~--------------------~ 'II ·.::•:,' ,•' I ; I'' ' ' 

,~ · · ... ·. · · · ·. · Hewlett-PackMd Model 8556A 
· SpP..ctru~· Analyzer LF· Section 
I' I '; ,•,•', I I ~ I 1 I I I '} I ~ 'o. ' I 

· ·· 'Test Performed by ··"""' -....:...--·-~ 
I ' '. I I \1 .. ; 

•' o' I 

I 

, I 
',.' ~: ', 

' '"' "' ,, . 
'): 

·:. '1 .• ... I Date ·· 
·•" -------·,,' ' 

.:.'·:.·.serial No~·-·_._. ___ .... ,.,..:: ..... · . ..., ... _ ....... ........,;.··....,·~·'·_· .. ·-··.·-
:· I 1 '•, ,, ., ... '.';.;,;.,'1 ,~·, _______ .....p.....,.·,'-':..-··::,-.·:,·11;.;.;.;•,:....,·;;',..,.,1: '....:': :1,_0 -')·_:.·_.,_ ... _...._ .. ........., _____ ...... ____ .I---....--~--....:....· _....;.:·-----1 

· .. ·. ~. ·.. . . Para. .··. ... .. : · · .. T .. es·t· .n··.e···scrl·ptl·c··n· · I· ) 

'I>' ' NiL .. •: .,,:·. ,, '· : 
Measu.r:ement' ·· 

Units . ' Min. Actual .. Max.i 

~----_.--··-·-·.··-·--------~~~·~·-· ~·~----~·----~------•' 

· · ;· ... :5~23. Vol~ge·Checks 
Step: 2.·. · '~10 Volt Supply · · 

I, 

....:..10.0 .t 

i J ,! 1 'II . 
\ I ~ • I' 

I ' 
' ' 'o I' 

l •. 

·· 2. · . · +20 Volt Supply 
4 .· ~ 12 .. 6 Volt S~pply 

! .·. 4. ·· 1 +100 Volt Supply 
6. . -:-12.6 VQlts Filtered 
7. +20 Volts Isolated 
7. --20 Volts Isolated 

Vdc 
Vdc 
Vdc 
Vdc 

. Vdc 
Vdc 
Vdc 

-9.98) 
+:1:9.90 
-12.4 

) 

·+99.0 ,_
1 

-

-11.0 

+20.1t ·: 
-12·.8 ; 
'+101.0) 
~12.0 
+22 +'18 

··-18 ' ·--·-'-22 
' ' ............... --+-----···"~:··---------------------_...,-, ____ ,._ _____________ --t 

. 5-24~ Pre~A'itenuator Adjustments · · · · · · · · ' 
'' ·I' ,· {, 

'' \ 

· Pre·Attenu~tQr.(30.± O.lO·dB)':! · 
•' I ,'' Step,:. 7., · · at·a· kflz· · · · '. · .·: ·. 

· ·: ·: · · ·g.. :at ao·o kHz I • · · • 

dB 
dB 
pF 
pF 

'.:...g.8 
o~1o 
~32 

0.6 

·' 

-10.2' 
0.10 

' 'I I, ', 

I' . 12. .IN:PUT 'Capacitance .. ·, 
.13 .. · .· . ." J?.t.e~Attenuator· Capacitance 

---
( ---
' ' 0.5 

) . . . .., (. . ',. '.' .. 
~~--~~--~~~~--------~------~-----+--~------+-----~,---·----------~ · 5·.25. 50J5 MHz Oscillator Adjustment . 

0.9 Step: 3 ~ . s:ignai Lev.e.l ; · ' V P-P 
MHz . ·50.147 

) 

1.6 
50.153 

t 
I • )· ···.·:. 5·... : ·Fteq~:~»~y·. · .. 

·.~·.- ... ~ .. 1.-----'-~~..;.;...-...i...-_ ----------·-----+-;....._---+-----------~--...... 
. . . . . ·5~26~>. :. Mixer Balance Adjustment · . · · ·' \ 

I,.' 

.., ' \ , I 

•' 

·. ) 

. ' 

I•' 

. ~S~ep:f)~.· · .... LO. F.ee:dthrough:tev~l ... ·· · :_.. · ... · 
· .. 6~ I·. Lo.:Fe~dthrough Level 

dBm 
dBm 

-80 
-80 

~-----P--------------------·-----------~--------~----------------~ 5.27. ,, 
Step: 5. 
' 6. 

'· 7. 
\ 

J ., ' 

. 5-28. 
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Flatness · · · ... · · · · .. · · · . 
Max. Into Load · 

, · Flatne~s at .Max. , · 
•, • '•I •·• ' • ' ) I .• 

·' 

Frequency Calibratior. Adjustment 
RANGE Switch Shift 
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mVrms 
Vrms., 

inVrms 

, ' Hz 
·' .. 

.95 
\ ·'1.5 

5 

.. . •. : 
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•' ... 

-·--

... · 

,. 

105 

5 

150 
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· REPLAC.EABt.E PARTS·.- ; I' 
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... ,'·&-1. INTRODUCT~ON···. ·'' ... I ' 

... 
' ,1, I 

. :l, . ':• 

6-2. 'Table 6-1 is an index of ref~rence· designations 
and: ... : ··abbreviations . u~d . i~ .·. , Hewle'tt-Packard 
manuals. · · 
6-3 ~ Table 6-3 lists 8556A replaceable' parts in 
alpha;.num:erical order 0~ I ,.th~jr,'. ', reference 
designation. . ..... ·. ··· ·· · 

' I II'. ~ 'I : ' 

6-4. Tablf(·6-2 lists code number identification of 

. ) 

) ... 

6-5. ORD,ERING'INFORMATION 
o ' ' ;. ',' I ,~• 

.~.: 6-6. · To obtain· replacement parts, address order or 
inquiry. to . your local. HP Sales (lnd. Service ·Office ) . 
,(see ·list at rear of manual for address). Identify 
parts by their HP part' n·umber. 

··.~,·· 
I 

6-7. To obtain a part that isn,ot;listed, include: 
. . . . ' 

a. Instr.ument model number. 

',',' . ' I I • 

/ · · · ,.part'manufacturers. (Manufacturer's cod~J·and.part· · 
. number are .supplied for. '.each part listed in Table.. 

Instrument serial number. 
I ' o I 11 ' ' ' ''I' 

Descriptior(pf the part . 

b. 

.. 

c. 
6-3). . . J ,. • 

·' . .....·/ 

Function and locatipn of the part. 
0 I ' ' ~ o ,1 

,•' 

d. 
\ .. .'·" ··· .. 

' I' o! 
I . , 

Table 6-2. Reference Designators and Abbreviations .used iti Parts List 
• /• 1' ,' 

1 
I\' 

I ' .. • ' 
~ 'I ' ' • • • l I . • . , ' ·. .. . I I 

' .. .. ·.• REFERENCE DESIGNATORS · 
A 
B 
BT 
c 
c;l 
(;.i 

Da.. 
DS 
E 

1,', ,'II 

= assembly F 
= motor·· FL 
= battery J · · . = capacitor K 
= coupler L 
= diode LS• 
= delay line<·'.'. M 
= dev.ce si&nalin& (lamp) MK 
.. miSe electronic part ' ... MP 

· = fuse · 
· .=. Filter 

' · · · = jack 
= relay 
= mductor. 

.=, loud speaker . 
·= meter 
= microphone · 
= me~haJ1i~~l patt 

) . 

p 
Q 
R 
RT 
s 
T 
TB 

, TP 
tJ 

= plug !:':·: 
= transistor 
= resistor 
=-~. thermilstor 
= switch 

. = .. transformer .. · 
, :;:: 'tc!rJninal hoard 

c test point 
= integrated circuit 

. '• ...... ·; A~BREVIATIONS 

A 
AFC 

AMPL 

BFO 

8ECU 
BH 
BP · 
BR'S 
BWO 

= amperes 
= automatic frequency 

·control 
= amplifier 

= beat freqt,~ncy oscWa· 
tor ·. ·. 

=·.beryllium copper 
= binder head 
101 . bandpass , · 
= brass . . · 
= backward iwave oscUla· 

tor ·~·· 

H. 
HOW 

'HEX 
HG 
HR 
Hz 

.= henries· 
= hardware 

. · =. hexagonal 
=·mercury 
= ho\.kr(s) · 

, = Hertz 
\ Jl' 

IF. , · .. :. 'intermediate freq 
.·: ~MP~ = impreanat~d 

IN CD "" incandescent ·. ' .. 
INCL • includf!(~) · .. .:·: .. 
INS = insu!ilth:hl(ed) 
lNT · .. , '· z:r. internal 

I ' ,1 

CCW = co~r•i~r~lo~kwise . .· •· K · 
CER = cer.amac · = kilo=' 1000 
CMO = cabinet mount only 
COEF = coefficient 
COM = comrnon ,'. · 
COMP = composition 
COMPL = complete 
CONN = connector 
CP = cadmium,plate 
CRT = cathoc!e·ray tube·· 
CW = ~lock.wise 

DEPC 
DR 

) 

= deposited cubon 
"' drive 

. . •: ) .,, 

' .~1,1 : ... ~"left hand 
... L~.N · = line&~r. ,taper 

LK WASH = lock washer 
I,OG = logarithmic taper 
LPF · , . . ::: low pass fUt~r .. 

. ·.':;,.·; ,'1 ·.>.'. . ) . ' ' 
• •• ·1 •• i ,, <,·,· 

M 1
• = ·mml = to·3 

MEG '. : = me&== 106 
MET FLM = metal film 
MET OX a metallic. ·oXid~ 

N/0 
NOM 
NPO 

•'·' ,,· 

NPN 

NRFR 

NSR 

9BD· 

OH 
ox 

= m)rmally open 
='nominal 
= negative positivf.! 

:r.cro (:r.cro tem· 
perature coef· 
ficicnt) 

= negative-positive· 
negative 

= not recommended 
· for field re· 

placement 
= not separately 

rcplac;mable 

= order by 
dcscript.on . 

= oval head 
· ·.""",oxide .' 

P = peak 
P.C · = printed circuit 
PF· =picofarads~ 10·12 
.· farads 

'PH BRZ = phosphor .bronze 
PHL =.'Phillips i 
PIV . =; peak inverse . , 

/; • • • • i' ·,.. vo!tagc / 
- : · : PN:P .... :; · = positive-negative· 

· positive 

v 

VR. 

w 
X 
y 
z·. 

=' vacuum tuhe~ · 
neon bulb, · 
photocell, •~tc. 

= voltage 
regulator 

= cable 
c socket· 
= crystal 
·..,t 'tuned cavity, 

network 

RMO 
RMS : 
RWV 

= rack mount only 
-- root-mean square 
= rcv(!tsc workin~~t 

voltage 
S·B = slow-blow 
SCR = screw 
SE = schmium 
SECT . = section(s), 
SEMICON = · st!miconductor 
Sl ·· ·.·.· /!:. silicon 
Sl L = silvt~r 
·sL = slide · 
SPG = spring 

· SPL. =. special · ' 
SS1' .b: Stainless steel 
Sl!> · = split ring 
S'fL = steel 

.TA 
TD 
TGL 
THD 
Tl 
TOL 
TRIM 

:.·TWT 

= tantalum 
- time delay 
= toggle 
- thrc11d 
='titanium 
= tolt•rancc 
= trimmer 
= traveiJn&' wave 

~u'b'c, . 

) •, 

ELECT = electrolytic 
ENCAP = encapsulated 

MFR = m~.-tutactuter 
MHz ( ~. mega Hertz P/0 = part of' ·.· · .. , . 

POLY. = poly,s~\'ene · · · .. r J..l·. = micro = 1 o·6 
. EXT = external 

F 
FH 
FILH 
FXD 

.. 'G 
GE 
GL 
GaD 

\ '' 

'I, 

= farads 
= flat head 
= FUIIster head 
= fixed 

= &iga (109) 
·. · = germanium 

.. Ill•• = pound(ed) 

MINAT \' :r.:~:·miniature · 
MOM / = momentary 
MOS = metalized · .·· . 

substrate • · · 
.·MTG 
. MY 

N 
N/C 
NE 
NIPL 

= mountina 
= "mylar~· · 

'· ' '' • ' ~ J ' ,' ' I ' ! • 

I 

= nano (1 o·9) 
= normaUy closed 
= neorr. · 
= nickel plate 

•t,' 

,.•: 

.POR:C = porcelain 
.. : ··PbS - position(s) 

POT = potentiometer 
PP : · ·. = peak·to•peak 

· PT =:=. point . , . 
' PW.V = peak working volt· 

RECT 
RF 

··RH 

age 

= rectifier . . 
= ,adi~ · treque,ncy· 
= rbund tu!~d 'or ' 

riaht hand · 

,I. 

'! ' ( ' ' / 

VAR 
VDCW 

:.WI .. w. 
WIV 

ww 
W/0 

_, 

= variable · 
.-: ·de worlting ·volts 

: \With 
· =' watts· · . 
.. :=· wor)c.ina invf,!rse 

·. · volta&e · 
= wirewound 
= without · 

·'• .. 
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Replaable. Parts. 

Table 6-2.\ Manufacturers '·Code List 

MF,R 
NO. 

00000 
01121 
01295 

··'•) 

O•nU 
07263 
08664 
08717 
12574 

28480 
3619& 
56289 
70276, 
7104~ 
71468 
~1590 
71741t 
71785 
7213& 
72982 
73734 
74970 
7501t2' 
75915. 
76530 
78189 
78488 
79727. 
80131 
82142 
91506 
933!2 
98291 
98978 
99800 

'. 
I 

\ . 
I, ' 

MANUFACTUI'ER NAME 

U.S.A. COMMON 1

'. 

ALL EN BIUDUY en. 
TEXAS INSTRUHENT,S INC. SEMICONDUCTOR COMPONENTS DIY,. 

I 

MOTOROLA SEMICONDUCTOR PROD.INC. 
FAJ~CH1LD CAMERA ~ INST. CO~P. SEMICONDUCTOR DIY. 
BRISTOL CO. THE 
SLOAN CO. THE 
GUL TON J.ND. INC. DATA SYSTEM DIY. 

HEWLETT-PACKARD COMPANY . 
SU~WYCK COIL PROD. LTD. 
SPRAGUE ELECTRIC CO •. 
ALLEN MFG. CO. 
BO,STON GEAR WORKS DIY N• AMERICAN ROCKWELL CORP. ' 
ITT CANNON ElECT. INC. 
GLOBE UNION INC. CENTRALAB DIY. 
CHICAGO MIN.~ATURE LAMP WORKS · 
CINCH MFG. CO. D!Y TRW INC. 
ELECTRO MOTIVE MFG. CO. INC. 
ERIE TECHNOLOGICAL PROD. INC. 
FEDERAL SCREW PROD. INC. 
JOHNSON E.F. CO. 
INT'-:RNAUONAL RESISTANCE CO. INC. 
LUTELFUSE INC. 
CINCH MDNADNOCK MILLS DIY• TRW INC. 
SHAKEPROOF DIY. ILLINOIS TOOL WORKS 
STACKPOLE CARBON CO. 
CDNTJNENTAL-WIRT ELECTRONIC~ CORP. 
ELECTPONIC 'NDUSTRIES ASSOCIATION 
AIRCO SPEER 'ELECT. COMP. , 
AUGAT INC. 1 
SYLVANIA ELECTRIC PROD. INC. SEMICONDUCTOR 01~\ 
SEALECTRO CORP. . 

· )NTERNATIONAL ELECT. RESEAIICH CORP. 
DEL.EVA~ ELECTRONICS CORP. 

\ 

1
l 1 11 

I 

\ 

\ '. 

I 
I 

'.I 

' \ 
' I 

"•,' 

'I 

o ~ ' I • 

I' 
·, ' 

., : 

i. 

ADDRI:SS 

ANY SUPPLIER OF U.S.A. 
MILWAUKEE, WIS. 
DALLAS, TEX. 

PIGENIX, ARIZ. 
MOUNTAIN VIEW, CALIF. 
WATER~URY, CONN. 
SUN VALLEY,, CALIF. 

, ALBUQUERQUE, N. M. 

· PALO ALTO, CALIF. 
HAWK58URY ONTARIO, CANADA 
N. ADAMS, MA5<;. 
HARTFORD, CONN. 
QUINCY, MASS. 
LOS ANGELES, CALIF. 
MILWAU!(";E, IIISC. 
CHICAGO, ILL. 
ELK GROVE VILLAGE, ILL. 
WILLIMANTIC, CONN. 
ERIE, PA. 
CHICAGO, ILL. 

·WASECA, MINN. 
PHILADELPHIA, PA. 
DES PLAINES, Ill. 
CITY OF INDUST~V, CALIF. 
ELGIN, ILL·. 
ST. MARYS, PA. 
PHILADELPHIA, PA. 
WA~·Hif4.GTON D.c. 
DU BOIS, PA. 
ATTLEBO~O, MASS. 

. WOBURN, MASS. 
.MAMARONECK, N.Y. 
, BUR BANK, 'CALIF. 
E. AURORA, N.Y. 

r'· 

' ' 

. 1·,·., 

·.· 
'''I 

Modti8556A 

ZIP 
CODE 

53201t 
75231 

85008 
94040 
06720 
91352 
87108 

9lt304 

01247 
06101 
02171 
90031 
53201 
6061t0 

06226 
16512 
60618 
56093 
19108 
60016 
9171t6 
60120 
15857 
19141, 
20006 
15801 
02703 
01801' 
1051tlt 
91502 
14052 

'i, 
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Mod,el 8556A 

Table 6-3. Replaceable Parts 

Reference 
Designation HP Part Number 1 

Qty Description 

A1 
AlCRl 
AlRl 
Al~2 
AlR3 

AlRit 
AlR5 
AlA6 
··~~., 
AlR8 

. AlR9 
AlRlO 
AlRll 
AlR12 
AlRU 

A1Al4 
AlSl 
A? 
A2Rl 
A2R2 

AZR3 
A2R4 
AZR5 
AZR6 
AZR7 

A2R8 
A2R9 
A2R10 
A2R11 
A2Rl2 

A2RU 
A2Rllt 
A2R15 
A2R16 
A2Rl1 

A2R!8 
A2Rl9 
AZI\20 
A2R21 
A2R22 

A2R23 
A2S1 
A2S2 
A3 
AlMPl 

URI 
A3RZ 
A3R3 
A3R4 
A3R5 

A3R6 
A3S1 
A3Wl · 
A3W2 
A3W3 

A It 
A5 
A5 
A5 
A5Cl 

A5C2 
A5C3 
A5Cit 
A5C5 
A5C6 

A5C7 
A5C8 
A5C9 
A5C10 
A5Cll 

' ' 

A5Cl2 
A5Cl3 
A5CR1 
A5CR2 
A5CR3 

08556-60026 
1901-0025 
0757-0274 
0157-0465 
0698-31t53 

0698..;3161 
0698-4507 
0698-3161 
0698-lt534 . 
0698-4521 

0698-lt531t 
0698-lt521 
0757-0458 
0698-3148 
C698-lt487 

0698-3157 
3100-3012 
08556-60027 
C698-6296 
0698-7533 

0698-lt190 
0698-7888 
0698-7532 
0698-7533 
0698-lt190 

0698-6299 
C698-7916 
0698-6315 
0698~6302 
0757-0488 

0757~01t88 ' 
0757-0418 
0757-0it88 
0698-32·60 
0698-3260 

0698-3260 
0698-3260 
0698-3260 
0698-3260 
0698-3271 

0698-3H1 
3100-3011 

08556-60028 
501t0-02l8 

0698;..7915 
0698~7912' 
C698-79llt • 
0698-7913 
210Q-3107 

0757-079.8 
3100-3010 
08 556-60011 
08556-60010 
08556-600llt 

08 556-60005 
08 556-20002 
08556-20018 
Ol80-0091t 

0160-0127 
'0180-00'ilt 
0160-0127 
0180-2376 
01.21-0105 

. 0121-0105 
0 180-Hllt 
0180-0291 
016D-2261. 
0160-2257 

OlBD-1907 
o•80-U19 
1901-0025 
1901-0025 
1901-0376 

1 
3 
1 
5 
1 

2 
1 

2 
2 

1 
1 
1 

3 
1 
1 
1 
2 

2 
1 
1 

1 
1 
1 
1 

" 

6 

2 

1 

1 
1 

1 
1 
1 
1 
1 

1 
1, 
1 
I 
1 

1 
5 
2 
4 

5 

1 
2 

1 
3 
1 
1 

2· 
1 

2 

SWITCH ASSYIBANDWIDTH 
DIODEISILICON 100MA/IV 
R:FXD MET FLM 1.21K OHM 11 I/8W 
RzFXD MET FLM lOOK OHM 11 l/8W 
R:FXD MET FLM 196K OHM· 11 l/8W 

RIFXD MET FLM 38e3K OHM. 11 I/8W 
RIFXD MET FLM 76.8K OHM 11 1/8W 
RIFXD MET FLM 38.3K OHM 11 1/8W 
RIFXD MET FLM 309K OHM 11 1/8W 
R:FXD MET FLM 151tK OHM.ll 1/IW 

·RIFXD MET FLM 309K ·OHM 11 1/&W 
RIFXD MET FLM 151tK OHM 11 l/8W 
.RIFXO MET FLM 51.1K OHM 11 I/8W 
RaFXD FLM 102K OHM It 1/IW 
RIFXD FLM 25.5K OHM 11 ~~~W 

RIFXD MET FLM l9e6K OHM 11 l/8W ., 
SWITCHIROTARY 7 POSITION 
SWITCH ASSYISCANWIDTH 
RaFXD MET FLM 20.00 OHM O.l51 l/8W 
R IFXD FLM 30 OHM 0.251 l/8W 

RIFXD MET FLM 50 OHM 0.251 1/8W 
RIFXD FLM 22.2 OHM 0.251 1/BW 
R:FXD FLM 100 OHM 0.251 l/8W 
RaFXD,FLM 30 OHM 0.251 I/8W 
RtFXD ~ET FLM 50 OHM 0.251 1/8W 

RIFXD MET FLM 100.~0 OHM 0.251 l/8W 
RaFXD'FLM 301.2 OHM 0.251 1/3W 
RIF~D MET FLM 503.1 OHM 0.25l ·1/IW 
RIFKD.MET FLM 995 OHM 0.251 'l/8W 
RIFXD MET FLM 909K OHM 11 1/8W 

RIFXD MET FLM 909K OHM 11 l/8W 
RaFXD MET FLM 909K OHM 11 l/8W 
RIFXD MET FLM 909K OHM 11 1/8W 
RIFXD MET FLM 46~K OHM 11 l/8W 
R:FXD MET FLM lt64K OHM 1l 1/IW 

RIF~D MET FLM 4~4K OHM 11 1/BW 
RaFXD MET FLM 46~K OHM 11 1/8W 
R:FXD MET FLM ~64K OHM 11 l/8W 
R:FXD MET FLM 464K OHM 11 l/8W 
RaFX6 MET FLM 115K OHM 11 l/8W · 

R:FKD MET FLM ll5K OHM 11 l/8\f · 
SWITCHaROT~RY DUAL CONCENTRIC 
PART OF Sl 
SWITCH ASS\':INPUT LEVEL 
COUPLER:SWITCH SHAFT 

RaFKD FLM 'oiOO.O OHM 0.251 1/8W 
RIFXD FLM 111.1 OHM 0.251 l/8W 
RtFXD FLM 216.2 OHM 0.251 1/BW 
RIFXD FLM llt6.3 OHM 0.251 l/8W 
RIYAR CERMET lOK OHM 101 lOCCLOG lW 

RaFXD MET FLM 110 OHM 11 1/2W 
SWITCHIROTARY 6 POSITION 
CABLE ASSYIINPUT AMPLIFIER 
CABLE ASSYaiNPUT CONVERTER 
CABLE ASSYiTG LEVEL 

NOT, ASSIGNED 
SOARD ASSY:PRE-ATTENUA'fOR-AM ' 
HOUS INCH SHIELD . 
SHIELD: HOUSING 
C:FXD ELECT 100 UF +75-101 25VDCW 

CIFXD CER 1.0 UF 201 25VDCW 
CtFXD ELECT 100 UF +75-101 25VDCW 
C: FXD CER 1.0 UF 20l 25VDCW 
CaFXD AL ELECT 3.5 UF +so-101 200VDCW 
CzVAR CER 9-35 PF NPO 

CIVAR CER 9-35 PF NPO 
CIFXD ELECT 330 UF 101 6VDCW 
C:FXD ELECT 1.0 UF 101 35VDCW 
C:FXD CER 15 PF 51 500VDCW I 

C: FXD CER 10 PF 51 500VDCW 

CIFXD AL ELECT 560 UF +75-101 6VDCW 
CaFXD ELECT 100 UF +75-tOI 50VDCW 
DIODE:SILICDN lOOMA/lV 
DIODEtSILICON lOOMA/lV 
DIDDEaSILICON 35V 

See introduction to this section for ordering information 

Mfr 
Code 

28480 
07263 
281t80 
28~80 
28480 

281t80 
281t80 
281t80 
281t80 
281t80 

281t80 
281t8() 
281t80 
281t80 
281t80 

281t80 
281t80 
281t80 
281t80 
281t80 

28't80 
281t80 
28480 
28480 
28~80 

281t80 
28480 
28480 
281t80 
281t80 

281t80 
28<1180 
281t80 
281t80 
281t80 

281t80 
281t80 
281t80 
281t80 
281t80 

28480 
28480 

281t80 
28't80 

281t80 
28480 
281t80 
28't80 
28480 

281t80 
281t80 
28,1t80 

'2&480 
'' 281t80 

281t80 
281t80 
28480 
56239 

56289,' 
562e9: 
56289 i'' 

56289 
28't80. 

281t80 
28~80 
56289 
72982 
72982 

56289 
281t80 
07263 
07263 
28480 

Replaceable Parts 

' 

Mfr Part Number 

08556-60026 
FD 2387 .. · 
0757-0271t 
0757-0465 11 

,' 

0698- 31t53 ,I 

06'98-3161 ' I 
·,)698-lt507 
0698-3161 
0698-lt531t 
0698-4521 

069S-It531t 
0698~1t521 

0757-0it58 
0698-311t8 
0698-ltlt87 

0698-3157 
3100-3012 
08556··60027 
0698-6296 
0698-7533 

0698-ltl90 
0698-7888 
0698-7532 
0698-7533 
0698-4190 

0698-6299 
0698-7916 

'0698-6315 
0698-6302 
0?57-0it88 

0757··01t88 
0757-0488 
0'157-0488 
0698-3260 
0698-3260 

0698-3260 
0698-3260 
0691:J-3260 
0698-3260 
0698,.;3211 

0698-3271 
3100-3011 

08556-60028 
5040-0218 

0698-7915 
0698-7912 
0698-79llt 
0698-7913 
2100-3107 

0757-0798 
3100-3010 
08'556-60011 
08556-60010 
0855h-60014 

08556-60005 
08:556-20002 
08556-20018 
300107G025DD2-DSM 

5C13CS-CML 
300107G025DD2-DSM 
5C13CS-CML 
390257 
012i-0105 

0121-0105 
Ol80-17llt 
1500105X9035A2-DYS 
301-NP0-15 PF 
301-000~COHD-lOOJ 

30D567G006DH2-DSM 
0100-1819 
FD 2387 
FD 2387 
1901-0316 



', 

l 

Replaceable'• Parts 

\1 ,· 

Reference 
·Designation 

A5CR .. 
· A5CR5 
A5CR6 
A5Jl' 
A5J2 

A!SKl 
A5U 
A!SQ1 '' 

A5Q2 
A5Q3 

. A5Q4 
A5Rl 
A5R2 
A!SR3 
A !SR .. 

A!SR5 
A5R6 
A!SR7.• 
.A5R8 ,. 

A!SR9 

A5Rl0 
A5Rll ,, '. 

A51U2 
·A5Rl3 
A5RH 

A5Rl5 
A5Rl6 
A5Rl7 
A5Rl8 
A5Rl9 

A5R20 
A!5TP1 
A5TP1 
A!5TP2 
A5TP2 

A6 
~ 

A6 ( 

A6C1 
A6C2 
A6C3 

A6C~ 
A6C5 
A6t6 
A6C7 
A6C8 

A6C9 
A6C10 
A6Cll 
A6C12 
A6tl3 

A6CH 
A6C15 
A6C16 
A6C17 
A6Cl8 

A6C19 
A6CZO 

' A6C21 · 
A6C22 
A6C.U. 

,, 
A6CZ' 
A6C25. 
A6C26 
A6t27 
A6CR1 

A6CR2 
A6CR3 
A6CRit 
A6CR5 

. A6J1 

A6J2 
A6J2 ,, 
A6JZ 
A6.U 
A6J:t 

·!i•. 
'' 

' ··1·: 

·'' 

I· D' 

' 

HP Part Number 

1901-0376 
·1902-G06 .. 
·1902-0064 
12!50-1195 

'1250•1195 ., 

049G-101l 
0490•0965 
18!53-0050 
1853-0050 
111!3":"0050! 

1855-0372 •' 
0757-0401 .. ; 

0757·0~01 ! 0698-7922 I 

Cl698-7917 . ' 
' 

0615-1011 
0757-0344 

'· 0698-7920 
0698-7919 
0698-7918 

0698-7921 
0698-3\5(\ 
0757-0442 
0698-3162 
0698 .. 3~!55 

0698-7967 
0698-3455 
0698•31!55 
0757-0 .. 44 
0757-0290 

0757.:01t01 
0340-0031 
0340-0039 
0340-0038 
0340-0039 

08556-60006 
08~!56-2000~ ... '' 

01'6D-0975 . 
0160-0975 
OUD-0197 

i 0180-0197 
Ol.6D-3~56 
OUG-1907 
0160-3~49 
0160-2.130 

016D-0300 
0160-2130 
016G-22~~. 
0121-0453 
016G-2238 

' 

0160-3456 
ouo-n56 
0160-3456 

· Ol6D-2206 
0160-2307 

,0160-3456 
0160-;:3456 
0160~~3~56 
0121.;.0454 
016D-2262 

0160-3456 
01C.D-3~56 
0160-3~56 
0160-3456 
10!!3~-8560 

10'3"- 8560 
10!34-8560 
10 534- 8560 
1902-3104 
1250-1195 

08~43-20011 
125D-1194 
2950-001t3 
08443-20011 
1250-1194 

·' 

Table 6-3. Replaceable Parts 

Oty Description· .··· .• · 
' 

' 
,, ' 

. Dl ODE IS IL ICON 35V 
2 DICOE IREAKDCWN17.5V 

DIODE BREAKDOWN17e5V 
5 CONNECTORIRF SUB-MINIATURE SERIES 

CONNECTOR:RF SU ... MINIA.TURE SERIES 

1 RELAY &24V 125C ,•' 

1 REUYIREED 12VDC 0~,,;\, 

5 TSTRISI PNP 
TSTRaSI PNP 
TSTRISI .PNP : 

'· ·' 

1 TST~aFET.SI N-CHANNEL 
9 RaF.CD MET ~LM 100 OttM 11 1/8W 

RIFXD Mrr FLM. 100 OHM 11 1/BW 
1 R:FXD FLM 968K' OHM 0.251 1/BW 
J;' R:FXD FLM 32.6K OHM. 0.251 1/BW 

·, ) 

1 RIFXD COMP 100 OHM 101 1/8W 
1 R:FXD MET FLM 1.00 ME.GOHM Ul ll/ltW 
1 R:FXD FLM 126.6 OHM 0.2~1 1/BW 
.l R:FXD FLM 1516.0 OHM 0.251 1/8W 
1 RIFXD FLM 798.0 OH,.1,0.251 1/8W 

1 RIFXD FLM .1953 OHM 0.251, l/SW 
1 RIFXD 'MET FLM 2.37K OHM 11 l'I&W 

R:FXD MET FLM lO,OK OHM 11 1/. 8W 
1 R:FXD MET FLM ~6.4K OHM 11 1/8W 
3 RIFXD MET FLM 261K OHM II ~~~W 

1 RtFXD FLM 2.5K OHM 0.251 1/BW ·.· ... 
RIFXD MET FLM 261K OHM 11 l/8W 

1 R:FXD MET FLM 4.64K OHM 11 1/8W 
1 RtFXD MET FLM 12.iK OH~ 11 l/8W ,. RIFXD MET FLM 6.19K OHM 11 1/8W 

R:FXD MET FLM 100 OHM 11 1/8W 
~ FEEDTHRUITERMINAL •' 

It INSULATOR I BUSHING 
FEEDTHRUtTERMINAL 
INSULATORtBUSHING 

' BOARD ASSYifREQUENCY CONVER~ER I 1 
' HOUSINGtSHIELD . 
~ Ct.FXD CER 0.001 U.F ~Oll 75VDCW " 

CIFXD CER .O.OOi UF 201 75VDCW 
'· 

~ CIFXD ELECT 2.2 UF 101 20VDCW " 

CIFXD ELECT 2.2 UF 101 20VDCW 
23 C:FXD CER .001'UF 101 250VDCW 

CIFXD AL ELECT 560 UF +75·101 6VDCW 
1 CtFXD CER 2000 PF 101 250VDCW 
2 ·c I FXD MIGA 865 PF 11 
! 

l' C:FX~ MY 0.0021 UF 200VDCW 
•' " CIFXD MlCA B65 PF 11 ' ' 

1 'C:FXO CER 3.()+/·0.25 PF 500VDCW 
1 C IVAR AIR 1.·.1..;::5.4 PF i50VDC 
t CIFXO CER 1•5: ~f 500VDCW 

C IFXD tEA· .,001 UF, 101." 250VDCW 
trFXD CER .001 UF. 101 250VDCW 
CIFXD CER .001 UF.'101 250VDCW 

1 C:FXD MICA 160 Pf '51 
I 

1 C,.:FXD MICA lt7 PF 51'. 

~~FXD,CER .001 UF 101 250VDCW 
CIFXD CER .001 UF 101 250VDCW 
CIFXD CER .DOl UF 101 2!50VDCW 

' 1 CrVAR AIR 1.7-11.0 Pf 250VDC 
l " 

,, ' CrFXD CER 16 PF 51 500VDCW 
''• 

C:FXD CER .DOl UF 101 250VDCW 
'' CIFXD CER .001 UF 101 250VDCW 

.. CIFXD CER .001 UF 101 2~0VDCW 
CIFXD CER .001 UF 101 250VDCW 

8 DIODEISILICON MATCHED QUAD(NSR) 

DIODE:SILICON MATCHED QUAD(NSR) 
DIOO!!.•SILICON MATCHED QUAD(NSR) 
DIQpE:a,SILICON MATCHED QUAD(NSR) 

1 DIOOE'aiiREAKDOWN 5.62V !51 
CON~~CTORIRF ,SUB-MINIATURE SERIES 

3 CONNECTOR I RECESS 
3 CDNNECTORrRF BULKHEAD RECEPTACLE ' ' ·.·. 
3 NUTIHEX 318-32 X 7116' X':3/32 

CONNECTOR I RECESS '/> 
'• 

CONNECTOR:RF BULKHEAD RECEPTACLE ,. 
'• ·,· ., 

'' 

·' 

'' 

See introducti~'m to thi.s section for ordering information 
•'I I 

' '' 

' ' ' 
' ' ' 

' ,, .. 

•',.·. 

Mfr 
.Code 

' 
,·, 

I ,1'• ' 

'') 

28~80' 
28UO 
28~80 
98291 
98291 

28~80 
28480 
281t80 
281t80 

: 284t80 

: 281t80 
281t80 
281t80 
281t80 ·, 
28480 

' 

011'21 
28~80' 
28~80 
281t80 
28~80 

291t80 
281t80 
·~8480 

28~80 
28~80 

28480 
2Bit80 . 
28~80 
28480 
28~80 

28480 
28~80 
28~80 

·28.,80 
·.i!8.1t80 

''281t80 
'28/tf.IO 
125H 
1257~ 
562R9 

56289 
56289 

,• 56289 
56289 
28480 

562,89 
28480 ' 
28~80 . 
7~910 
72982 

'5628~ 
56289 
56289 
281t80 

. • 1 ;?1!~80 
'I . 

56289 
56289 
56289 
7~970 
72982 

5,6289 
56289 
56289 ,,,• 

', 56289 
'2e~eo 

281t80. 
281t80' ' 
28~80 

··04713 ' 

9829.1 

28480 
98291 
00000 
281t80 
982'U 

'• 

: 

'.,_ .. 

j' .'J 

,1 •, t 

Model 8556A 

' ' 
' 

·. Mfr Part Number 
,·,1 ( ' 

,, 

'' ,, 
' 1901-031..,, I 

1902-0064 " 
1902-00M 
52-053-0000 
52-053-0000 

'Oit90-101l 
0490-0965 
1,8!>3-!)050 "• ,., 
1853-0050 ) 

1053-0050 ' 

1855-0372 
0757-0401 . 
0757-0401' 

,, 

0698-7922 
0698-7917 

' 
I• 

'• BB-1011 : 

07.57-0llt~ 
' ' 069e"':'7920 

,• 0698-1919 
'' 0698-7918 

069B .. 7921 
.0698-3150 
0 7 51-0'+42 
0698-3162 
0698-31t55 

0698-7967 
0698-3~55 
0698-3155 ) 

0757-0~~It 
0757-0290 

0757-0~01 
031t0-0039 
0340-0039 
031t0~0038 
03~0-0039 

08556-60006 
08556-20002 
SSM-.001-98 
SSM-'.001-98 
l50D225X9020A2-DYS 

15002 25X9020A2-.DYS 
C067F251F102KE12-CDH 
300567G006DH2~DSM 
C0678251F202KS25-CDH 
0160-2130 

' 
192PZ7292-PTS 
0160-2130 
0160-22~4 
187-1 03-105', 
30l-OOO-COKO-l~9C 

C06 7F 25lf l02KE12-CDH 
C067F Z51F l 02KE12~CQ.H 
C067F251Fl02KE12-CDH 
0160-2206 
0160-2307 

. C067F251F102KU2-CDH 
C067Fl5lfl02KE12-CDH 
C067F251Fl02KE12-CDH 
187-,0106-105 ' 
301•000 tOGO l60J 

C067F25lF102KE12~~pH 
C067F251F102KE1Z~C~H 
C067F251F102KE12~CDH 
CD67F251F102KE12~CDH 
105:,4-8560 

l0531t-8560 
1 053"-8560 
1D5l~-8560 

'' SU0939-110 
~2-053-0000 

''084~3-2D011 
'52-0it5-lt6l 0 
080 
084~3-2D0ll 
52-045-~610 

" 

,· ; . 

,•, 

'•' .. ~.' . 



-

'"·1.·: 

1'.;: 
, I 

'~. 

o• I' 

'!.·::.-. 

· ...... 

' .,. ;, 

·'· 

''.' 

Madei8~56A 

'j ' 

., 
' :I 

Ref~rence HP Part Number 
Designation 

A6JJ 
A6L1 

· · A6L2 
A6L3 
A6L~ 

A6L!5 
A6L6 

·A6L7 
A6LI.· 
A6L9' 

· A6Q1 
. ·.· A6Q2 

A6Q3 
A6Q3. 
A6Q~ 

,·A6RI 
A6U · 
A6R3 .· 
A6R~. 
A6R!5 

A6R6 
A6R1 · 
A6R8 
A6R9 
A6R~O 

A6R11. 
A6Rl2 
A6Rl3 
A61U~ 
A6R15 

A6Rl6 
A6RU 
A6RU 
A6RI9 
A6R20· 

A6R2l. 
.· A6R22 ·: 
· A6RU 

.. . A6R21t ' 
\ A6R2!5 

A6R26 
A6R27 
A6R21 
A6Tl. 
A6TZ 

A6U 
A6Yl 
A7 
A7 
A1C1 

A7C2 
Altl 
AlU 
A7C~ 
A7C'6.'. 

,, A7C7 
'A)C8 

AlC9 
A7C10 
A7C11 

A7CRl· 
AlLI 
AlLZ 

.AlQl 
AlRI 

A7R2. 
.. AlJU 

A7R •. 
A7R5. 
A1R6, 

: 

·A71U 
·· .lRI .. , 

A7R9 
A7Rl0' 
A7RU 

·,' 

29~-0043 
9140-0158 
9140-0237 
914G-0237 '· 
9100-2255 

9100-22!5!5 
9140-0179 
914G-0179 ,. 
9100-1616 
910G-0368 

1.854•0019 
1854-0019 
18!54-0019 .. 
12 05-0037', 
18!54-02~7 

07!57-0it6!5 ; 
0698-341t3 ' 
0757~0346 
0757-0346 
2100-2632 

Ol!57-.lt0lt00 
0757..;0400 
0757-0401 

',07!17-0401 
0691-0082 

', 0157-0401 
0698-oon ,. 
CH57-03l7 . 
0757-0317 ' 
'.1757-0346 

,. ' 

,·· ... 
1 .. 

' 0698-3431 
07!57-0198 
07!57-0346 
0157-0394 
0698•3443 ' \ 

0757-0394 
0698-341tl 
07!57-1094 
07!57-1094 
0757-039), 

'0698-3429 
0757-0799 

,0691-D082 
08!5!56-80001 ,·. 
08556-80003 

08556-80003 
0410-0427 
08556-60007 
08556-20002 
016G-205!5 

0160-2055 
0160•31t!56 
0160-20!55 
016G-205!5 
0160-20!55 

016G-205!5 
0180-0197 
0160-3060 
0180-0116 
OliG-0116 

1~02-3106 
,914G-0111 

···9140-011 B 
18.53-0001 
O'F57-0419 

07!57.;.0442 
0757-1'094 

'• ' 0757-0itltJ 
01 !57-0~QI. 
0691-lftl5' 

., ' 0698-31!14 
' . 0613-15,, 

'·· ·, 0691-7996• ! 

... 0698,;,3237 ' 'i .;. 
~'0691-:n 54 . ' 

,·,.·, 

.\.: 

I .'11 

' ' 

' ' .. ',·.~ 

'I 

I> 

j: 

I 

.· Table 6-3. Repla~eable Parts 

Oty Deseription 

'' 
NUTIHEX·. 3/~-32 X 1/16 X 3/32 

1 , . COILIFICD Rf I UH 101 
6 COILtFICD 200 UH 51 

COILtFXD 200 UH 51 
2 COIL/CHOKE 0"47 UH 101 

2 

1 
1 

5 

COIL./CHOKE O.lt7 UH 101 . 
COl L/CHOKE 22.0 UH 101 ; 
COIL/CHOKE 22.0 UH 10~.· 
COIL/CHOKE 1.50 UH 101 
COILtFXD 0.3! tiH 101 

TSTRISI NPN 
TSTRISI NPN 

''' 

'' 
TSTRtSI NPN ·,· · .. ! ' 

2 
', 1 ·, 

3 
4 

1 

2 

2 

8 
2 

2 
1 I 

2 

3 
3 

2 

3 
1 

' ' ' 

1 •/ 
2 ,'' 

1 
1 

11 

HEAT SINKtTRANS.STOR 1 

TSTRISI NPN 
. ~ '' 

·, RIFXD NET FLM lOOK·. OHM '11 l/8W 
RIFICD MET FLM 281 OHM II 1/8'• 
RIFXD MET FLM 10 OHM 11 l/8M 
RIFXD MET.' fLM 10 .OHM 11 1/8W 
RIVAR FLM 100 ClHit 101 LIN 112W 

RIFICD MET FLM 90.9 OHM II l/8W 
RIFICD MET FLM 90.9 OHM II I/8W 
R:FXD MET FLM 100 OHM 1S ... l/8W 
RaFXO NET FLM 100 OHM II l/8W 
RaFICD MET FLM lt6~ OHM 11 1/&W 

RtFXD MET FLM 100 OHM II 1/8W 
RtFXD MET I=,Ut 1.96« DHil4 ,\1 1/IW 
RtFXD MET FLM l.33K OHM 11 I/8W 
RIFXD MET F(M l~'33K OHM 11 l/8W 
R1FXD MET F~", 10 OHM II 1/8W 

R:FXD ~E.l FLM 23.7 OHM 11 1/8W 
Rl FICO MET FLM: 100 OHM II 1/2W 
RaFXD MET FLM' 10 OHM 11 l/8W 
RIFICD MET FLM 51.1 OHM II I/8W 
R1FICD MET FLM 287 OHM 11 l/8W 

, R:FXD MET FLM !51.1 0 ... II 1/8W 
RIFXD MET FLM 2l~ OHM 11 l/8W 
RtFICD MET FLM· ~~~7K OHM 11 I/8W 
RIFXD MET FLM .l.·\7K OHM IS l/8W 
RI.FICD MET FLM 68~rl OHM 11 l/8W 

RIFXD MET FLH 19.,6 ·,OHM II 1/8W 
RaFICO MET FLM 12. Ot)M II l/2W 

· RtFXD MET FLM 46~ OH~ II 1/IW 
'J'RANSFORMERITUND . 'I• 

'.. TRANSFORMER• RF :· . 

TRANSFORMERaRF 
CRVSTALIQUARTZ !50.1!50 MHZ 
BOARD ASSVtFREQUENCV CONTROL 
HOUSINGtSHIELD 

' 

·' ., ' 

I .CtFICD. CER o.OI UF +80-201 100VDCW' . 

CIFICD CER• 0.01 UF +80-20.«. lOOV,.~W. 
CIFXD,CER .001 UF 101 250VDCW · 
C1FltO CER 0.01 UF +80-201 100VoCW 

,J . '' 
' ,,' 
I I 

' '·, ·. 
' ., 

/•' 

~' ' ' 
j ••• 

I' •' l: 

Mfr 
Code 

00000 
99800 
28480 
28480 
28480 

281\80 
28.80 I 

28480 
99800 
36196 

281t80 
281t80 
28~80 
28480 

, 28t8o 

' 28480 
28480 
281\80 

1 .28480 

! 

2,8480 .,. 
28480 
281t80 
28480 
28480 
28480 

28480 
26480 
28480 
28"80 
28480 

28480, 
28480 
281t80 
28480 
28480 

28.t,P.I) 
2841!0 
2~1t80 
2!1480 
~~480 

'· 28480 
'284-80 
2B480 

·281t80 
.128480 

28480 
' 28480 
: 281t80 

28480 
56289 

Replc.ceable Parts 
' ' 

Mfr Part. Number 

080 
1025-20. ' 
9llt0-02l7 
9140-0?.31 
9100-2255 

i• 9100-2255 
9140-0119 
9140-0179 
1537-16 
1A·3303M 

1854-0019: 
1851t-0019 

. 'l851t-OOt'9 
1205-00]7 
1854-0247, 

0757-04u5 
0698-3443 
0757-0346 
0757-0346 
2100•2632 

0757-0400 
0757-0400 
0757-0401 
0757-0401 
0698-0082 

0757-0401 
0698-0083 
0757-0317 
0757-0311 
0757-0346 

0698-3431 
0757-0t«J8 
0757-0346 
0757-03.9/t 
0698-3443 

•. , 0757-039/t 
" 0698- 3441 

0757-1094 
,', 07!57-1094 

•0757-0397 

' 

0698-3429 
0757-0799 
0698-0082 
08!5!56-80001 
085!56-80003 

08556-80003 
0410-0427 
08!5!56-60007 
08!5!56-20d02 ' ' 
C023F l01F,.03ZS22-CDH 

'' 

'I 

, I 

CaFXD CER 0.01 UF +80-201 ;JOOVrl1l:W ' ·• · 

!56289 
56289 
!562 89 
!56289 
!5628~ 

C023Fl0lfl03ZS22-CDH 
C067F251F l02KE12-CDH 
COZ3F101Fl03lS22-CDH 
C023Fl01fl03lS22-CDH 
C023FlOIF103ZS22-CDH 

2 
4 

1 
2 

1 
2 

I 

2 
l 

:1 
4 

~ , r• • 

CtF~D CER 0.01 UF +80-201 IOOVDC~ 

caFICD CER o.o1 UF +80-201 1oovocw\ 
CtFXD ELECT 2.2 UF. 101 20VOCW•' ' 'I 

CaFXD CER 0.1 UF 201 2!5VDCW ' 
C tFXD ELECT 6 •. 8 UF 101 3!5VDCW 
,C 1 FXD EL.ECT 6.1 OF 10.1 35VDCW .. 

DJODEIIREAKDOWN SILICON .. !5. 76V 
COILtFXD 500 UH 51 • 
COILIFXD 500 UH 51 
TSTRtSI PNP~SELECTEO FRDM•2Nll32~ 

· RIFXD MET FLM 681 OHM 11 I'/8W ' 

RIFICD MET FLM,IO.OK OHM 11 1/8W 
RIF.XD NET FLM '1.~7K OHM 11 1/IW 
RIFICD NET FLM 611 OHM 11 1/dW 
PIFXD MET FLM 100 OHM 11 1/IW 
RtFXD MET .ox lt7 OHM !51. 2W 

'I.',' 

R1FICD MET FLM lte22K OHM II 1l8W 
RIFXD COMP 1.5 MEGOHM 5I 1/4W .. 
RaFXO FLM 555.!5 UHM 0.2!51 I/8W 

::~:~.': :~; :~M o:~ 2·~;:2·~Ml~:wl.iltw 
'' 

!56289' 
5628C) 
!56289, 
!56289 
!56289 

28480 
28480 

I 28480 
:' :l8480 
·,' 28480 ·:,·,; 

·~· .•. ·. 2848li ~ 
,J, 

~,~ 28480 
'2,480 
28~80 .. , l 

2~~:110 

21480 
.01121 
28480 
28480 
.zl480 

•' ' :I 
'' 

C023FIOlF.l03lS22-CDH 
150D225~9020A2-0VS 
3Cit2A-CML'·· 
150D6851C903582-DYS 
1 !50D681S)C903!582-DVS 

1902-3106 
9llt0-0118 
911t0-0118 
1853-0001 1 

0757-0itl9 .... 

07!57-0442 
0757-1094 
0757-0419 
0757-0401 
0698-3615 

0698~3154 
CB 15!55 
0691-7996 
0698~3237 
0698-3154 

.·, 

. ' ' ' ~ 

~~.·:~,·~:.--------~--r---·-··~----~--4-----~·~~:~--------------------·~~-·. _____ L,_.~,--~.--·~· --------~~---------------~~ 
See int~o~~ction to tl)is::section for ord.eri~g infora:nuti.;n',) ' .' 
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Replaceable Parts 

Referen~· 
Designation. 

~I . I : 
' . 

. ' ' 

A7RlZ 
A7Rl3 
A7RI4 
A7Rl5 
A7R16 

·' 

A7Rl7 
A71U8 
A7R19 
A7TP1 
A7TP1 

. A7TP2 
A7TP2 
A7U1 
A7U2 

'A7U3 

A7ll4 
A7U5 
A·7U6 .. 
A7U7 
A7U8 

A8 
A8 \. 
ASCI 
A8C:2 
A8C3 

A8C4 
. A8C:5 
A8C6 
A8C7 
A8C:8'' 

A8C9 
A8C10 
A8C:l1 
A8CR1 
A8CR2 

A8CR3 
A8CR4 
UJ1. 
A8 .. J2 
A81..1 

A8L2 
A8L3 
A8Lit 
A8Q1 
A8Q2 

A8Q3 
A8Qit 
A8Q5 
A8~f.t 
A8Q6 

; 

A&lp '· 
A81\2 
A81t3 
A8Rit 
A8~5 

ABR6 
A(lR7 
A8R8 
A8R9 
ABRIO 

ABRil 
A8R12 
ABR13 
A8Rllt 
A8R15 

: 

A8R16 
A81U7 
ABR18 
A8R19 
A8R20 

A8R21 
A8 
A8 
A8A1 
AIAICI 

I 
1,1', 

: 

1',' 

· .. 

.. ' 

I .. 

.. 

HP Part Number 

0698-31t55 
2100-l7t2 
0698-3236 
()698-3237 
0698-3237 

0698-3193 
0698-3193 
0698.:.3237 
0340-0038 
0340-0039 

0340-0038 
0340-0039 
1820-0055 
1820-0055 
1820-0069 

11126-0013 
i826-0013 
1820-0016 
1820-0054 
1826-0013 

08556-60008 
.08556-20002 
0160-2055 
0180-0094 
0180-0291 

OlOD-0291 
0180-1146 
016Q-3823 
OU0-21t15 
OUD-2338 

. , 
0160-2201t 
0160-2254 
0180-009/e 
1910-0016 
1910-0016 

191D-0016 
1901-0040 
.12501"1195 
1250-1195 
CJ140-0231 

9140-0231 
9100-2463 
9100-3309 
1854-0it04 
1854-0404 

· Ui53-0007 
185/e-0404 
185/t-Oo\04 
185-\-0053 
1205-0011 

0757-0280 
0757-0316 
0698-3441 
0757-0442 
0757-0290 

\ 06CJ8- 34~t 1 
' 0757-0316 

. ' 0757"'0418 
'H00-1757 
0757-0290 

0757-0290 
0757-0401 
0757-0it42 
07!57-0442 
0757-0itle 

0757-0280 
0698-3429 
0757-0158 
0757-1100 
0757-0460 

0757-0280 
' 08!556-00020 

08556-00021 
08556-60029 
0180'!-0197 

,, 
.- .... 

''' ,,• 

., 

Table 6-3. Replaceable Parts 

Oty Description 

RIFXD MET FLM 261K OHM II 1/8W 
1 RIVAR WW.20K 51 1W 

., 1 RIFXD FLM 15K OHM 0.251 1/8W 
RIFXO FLM 5K OHM 0.251 l/8W 
R &FXD. FLM 5K l:ltM 0.251 l/8W 

2 .R:FXD FLM 10K OHM 0.251 l/8W 
RtFXD FLM 10K OHM 0.251 l/8W 
~:FXD FLM 5K OHM Oe251 1/IW 

. FEEDTHRUITERMINAL 
INSULATOR: BUSHING 

FEEDTHRUITERMINAL 
INSULATOR:BUSHING 

2 ICITTL DECADE COUNTER 
IC:TTL DECADE COUNTER 

1 ICITTL DUAL 4-IN,T POS NAND GATE 

3 IC•LINF.AR 
IC&LINEAR 

1 lt:TTL DUAL MASTER/SLAVE FF 
l IC&TTL QUAD 2-INPUT NAND G~T~ 

ICILINUR 

1 BOARD ASSYITG OUTPUT 
HOUSING:SHIELD 
C:FXD CER 0.01 UF +80-201 100VDCW 

. CIFXD ELECT 100 UF +75-101 25VDCW 
C&FXD ELECT 1.0 UF 101 35VDCW 

C I FX D ELECT 1.0 UF 101 35VDCW 
2 C&FXD ELECT 15 UF 101 20VDCW 
1 CIFXD POLY 0.0068 UF 51 200VDCW 

'1 C:FxD MY 0.0082 UF 51 200VDCW 
1 .. CrFXD TANT. 6150 UF 201 ZOVDCW 

1 C IFXD MICA IOOPF 51 
1 C&FXD CER 7.5 PF 500YDCW 

C:FXD ELECT 100 UF +75-101 25VDCW 
3 DIODEaGERMANIUM lOOMA/0.85V 60PIV 

DIODE&GERMANIUM 100MA/0.85V 60PIV 

DIODEIGERMANIUM 100MA/0.85V 60PIV 
9 DIODEISILICON 30MA 30WV 

CONNECTORIRF SUB-MINIATURE SERIES 
CONNECTOAIRF SUB-MINIATURE SERIES 

·COIL:FXD 200 UH 51 

COILIFXD 200 UH 51 
1 COIL/CHOKE 6.8 UH 31 
1 COIL124 UH 31'' 
5 TSTRISI NPN 

TSTRISI NPN 

1 TSTRISI PNP 
TSTRISI NPN 
TSTR&SI NPN I 

1 TSTRISI NPN 
1 HEAT DISSIPATORIFOR T0-5 AND T0-9 CASES 

3 RIFXD MET FLM 1K OHM II 1/BW 
2 R:FXD MET FLM 42.2 OHM 11 1/8W I 

RIFXD MET FLM Zl5 OHM 11 1/8W 
· RIFXD MET FLM 10.0K OHM 11 l/8W 

RIFXD MET FLM 6.19K OHM 11 1/8W 

RIFXD MET FLM 215 OHM 11 1/8W 
R IFXD MET FLM 42.2 OHM 11 1/8W 

2 AIFXD MET FLM 619 OHM II 1/8W 
1 RIVAR WW 500 OHM 51 TYPE V 1W 

RIFXD MET FLM 6.19K OHM 11 1/8W 

.RiFXD MET FLM 6.19K OHM ·1· 1/8W 
RIFXO MET FLM 100 OHM 11 1/&W 
RIFXD MET FLM 10.0K OHM 11 I/8W 
RIFXD MET FLM 10.GK OHM 11 1/8W 
RIFXD MET FLM 619 .. 1)HM 11 1/8W 

RIFXD MET FLM 1K OHM 11 1/8W 
R &FXD MET F.LM 19.6 OHM 11 1/8W 

1 RIFXD MET FLM 619 OHM 11 1/2W 
1 Rl~lCD FLM 600 OHM 11 1/BW 
1 Rai1,XD, ~ET FLM 61.9K OHM 11 li8W 

RIFXD MET FLM 1K OHM II 1/8W 
1 INSULATOR&) MHZ OSCILLATOR 
1 COVEA13 MHZ OSCILLATOR 
1 BOARD ASSYI3 MHZ OSCILLATOR 

C:FXD ELECT 2.2 UF 101 20VDCW ... 
' 

Se~ introduction to this section for orderin& information 

.· ., 

Modei8556A 

Mfr Mfr Part Number Code 

28480 06911-3455 
7501t2 CT-106-4 
28480 0698-3236 
28480 0698-3237 
28480 06911-3231 

2848~ 0698-3193 
28~80 0698-3193 
28480 0698-;3237 
28480 ; 0340..;0038 
28480 0340-0039 

28480 0340-0038 
281t80 0340-0039 
01295 SN4356 
01295 5N4356 
01295 SN4344 

28480 1826-0013 
28480 11126-0013 
01295 SN4355 
01295 SNit342 
281t80 1826-0013 

28480 08556-60008 
281t80 08556-20002 
5628CJ C023F101F103ZS22·CDH 
56289 30D107G025DD2-DSM 
56289 15001 05 X.9035A2-DYS 

561289 150D105X9035A2-DYS 
28480 0110-1746 
56289 192P68252E 
28480 Ol60-21tl5 
56289 109D657X0020T2~DYP 

72136 RDM15F101J3C 
72982 301·000-CDH0-759C 
56289 ' 30D107G025DD2-DSM 
93332 02361 
93332 02361 

93332 02361 
07263 FDG1088 
98291 52-053-0000 
98291 52-053-0000 
28-\80 9140-0237 

28480 9140-0237 
82142 4435-2H 
281t80 9100-3309 
28480 1854-0404 
28480 185-\-0404 

80131 2N3251 
28480 1851t-0401t 
28'180 185'1-0404 
80131 2N2218 
98978 TXSF-032-0258 

281t80 0757-0280 
28480 0757-0316 

. 28480 0698-3441 
28480 0757-0442 
28480 0757-0290 

28480 0698-3441 
281tBO 0757-0316 
28480 0757-0418 
28480 2100-11!.7 
28480 0757-0290 

28480 0"157-0Z90 
28480 0757-0401 
28480 0757-041t2 
28480 0757-0442 
28480 0757-041& 

281t80 0757-0280 
284110 0698-3429 
28,UO 0157-0158 
28480 07!57-1100 
28480 . 0757-0460 

28-\80 0757-0280 
28480 08556-00020 
28UO 08556-00021 
28480 01556-60029 
56219 150D22!5X9020A2-DYS 



Madei8556A '•' 
Replaceable Parts 

Table 6-3. Replaceable Parts 
,. 

Referen.ce Mfr HP Part Number aty Description Mfr Part Number 
Designation Code 

A8AlC2 0160-2266 2 :·c IFXD tEA 24 PF n 500VDCW 72982 301-00o-COG0-240J 
A8AlC3 016o-20!55 CaFXD CER 0.01 UF +80-201 100VDCW 56289 C023Fl01~103ZS22-CDH 

A8AlC4 0160-2055 CaFXD CER 0.01 UF +8G-201 lOOVDCW 56289 C023F101Fl03ZS22-CDH 
A8A1C5 0160-2055 CaFXD CER 0.01 UF +80-201 lOOVDCW 56289 C023F101Fl03ZS22-CDH 
A8AlC6 OU0-2055 CIFXD CER 0.01 UF U0-201 100VDCN 56289 C023F101F103ZS22-CDH 

A8A1C7 0160-2055 CIFXD CER 0.0'1 UF +80-201 lOOVDCW 56289 C023F101Fl03ZS22-C~H 

A8AlC8 0160-2247 1 CIFXD CER 3.9 PF 500VDCW 72982 301-NP0-3.9 PF 
ABAlCRl 10534-8560 DIODEISILICON MATCHED QUAD(NSR) 28480 10534-8560 
A8A1CR~ 10534-8560 DIODEISILICON MATCHED QUAD(NSR) 28480 10534-8560 
A8AlCR3 10534-8560 DIDDEISILICON MATCHED QUAD(NSR) 28480 10534-8560 

A8A1CR4 10 !!34-11560 DIODEISILICON MATCHED QUAD(NSR) 28480 10534-8560 
A8AlCR5 1901-0'040 DIODEISILICON 30MA 30WV 07263 FDG1088 
A8AlCR6 1901-0518 1 DIODEaHOT CARRIER 28480 1901-0518 
A8A1CR7 0122-0049 i DIODE TUNING190 Pf 101 28480 0122-0049 
A8AlCR8 1901-0040 DIODEISILICON 30MA 30WV 07263 FDG1088 ' 

A8ULl 9140-0231 COILIFXD 200 UH 51 28480 9l't0-0237 
A8AlL2 9100-1636 1 COIL/CHOKE 110 UH 51 28480 9100-1636 
A8AlL3 9100-1630 1 COIL/CHOKE 51,0 UH 5% 28480 9100-1630 
A8A1Ql 1853-0034 3 TSTRaSJ PNPCSELECTED FROM 2N32511 28480 1853-0034 
A8A1Q2 18!3-0034 TSTRaSJ PNPCSELECTED FROM 2N32511 28480 1853-0034 

A8A1Q3 1853-0050 .TSTRISI PNP 28480 1853-0050 
A8AlQ4 1853-0050 TSTRISI PNP 28480 1853-0050 
A8AlR1 2100-2574 1 RIVAR CERMET 500 OHM 101 LIN 1/2N 28480 210o-2574 
A8UR2 0698-3151 2 RaFXD MET FLM 2.87, OHM 11 1/8W 28480 0698-3151 
ABUR3 0698-3440 1 RIFXD MET FLM 196 OHM 11 1/IW 28480 0698-3440 

A8AlR4 0698-0083 RIFXD MET FLM le96K OHM 11 l/8W 28480 0698-0083 
A8AlR5 0698-0083 RIFXO MET FLM le96K OHM 11 l/8W 28480 0698-0083 
A8AlR6 0757-0it65 RI.FXCI MET FLflt lOOK OHM 11 l/8W 28480 0757-0465 
A8AlR7 0757-0438 1 RIFXD MET FLM 5el1K OHM 11 l/8W 28480 0757-0it38 
A8AlR8 0698-3151 RIFXD MET FLM 2e87K OHM 11 1/8W 28480 0698-3151 

A8AlR9 0757-0440 1 R:FXD MET FLM 7.50K OHM 11 l/8W 281t80 0757-0itltO 
I 

A8AlR10 0698-D083 RIFXD MET FLM 1.96K OHM 11 1/8N 28480 0698-0083 
A8AlRU 0698-0083 RaFXD MET FLM le96K OHM. 11 1/8W 28~80 0698-0083 
A8AlR12 0698-0083 RIFXD MET FLM le96K OHM 11 1/8W 281t80 . 0698-0083 
A8A1Tl 08552-601tlt 3 TRANSFDR"ER&RF 15 PIN) 28480 08552-601t4 

' 
A8Al T2 08552-6044 TRANSFDR"ERIRF 15 PINI 28480 08552-601tlt 
A8UXY1 1200-0710 1 SOCKETI CRYSTAL 91506 8000-AG-26 
ABA&Yl Oltl0-019o 1 CRYSTAL a QUARTZ 281t80 0410-0196 
A9 08556-6()009 1 BOARD ASSYITG CONVERTER 28480 08556-60009 
A9 08556-20002 HOUSING I SHIELD 281t80 1;)8556-20002 

A9 08556-20018 SHIELDI HOUSING 28480 08556-20018 
A9Cl 0160-3456 t:FXD CER .001 UF 101 250VDCW 56289 C067F251F102KE12-CDH 
A9C2 016D-3060 CIFXD CER 0.1 UF 201 25VDCW 56289 3C42A-CIItl 
A9~3 0160-3456 c IFXD CER .001 UF 101 250VDCW 56289 C067F251F102KE12-CDH 

.A9Cit 0160-3456 CIFXD CER .001 UF 101 250VDCW 56289 C067F251Fl02KE12-CDH 

A9C5 0160-3456 CIFXD CER .001 UF 101 250VDCW 56289 C067F251Fl02KE12-CDH 
A9C& 0160-3456 CaFXD CER .001 UF lCil 250VDCW 56289 C067F251fl02KE12-CDH 
A9C7 0160-3456 CIFXD CER .001 UF 101 250VDCW !56289 C067F251Fl02KE12-CDH 
A9C8 :1 0160-3456 C:FXD CER .001 UF 101 250VDCW 56289 C067F251F102KE12-CDH 
A9C9 0160-2264 1 CaFXD CER 20 PF 51 500VDCW 72982 301-000-COG0-200J 

A9Cl0 0140-C210 1 CaFXD MICA 270 PF 51 28480 0140-0210 
A9Cll Oli.o:.J-2055 CIFXD CER'O.Ol UF +80-201 lOOVDCW 56289 C023F101Fl03ZS22-CDH 
A9Cl2 OJ6D-3439 1 C:FXD POLY 0,039 UF 5% 200VDCW 28480 lll&0-3439 
A9Cl3 Ol60-2055 CIFXD CER 0.01 UF +8o-201 lOOVDCW 56289 C023F101F103lS22-CDH 

. A9Cllt 0140-0193 1 CaFXD "ItA 82 PF 51 28480 Ollt0-0193 

A9Cl!S 0160-2055 CtFXD CER 0.01 UF +80-201 lOOVDCW 56289 C023Fl01F103lS22-CDH 
A9C16 0160-2266 CIFXD CER 24 ·pf 51 500VDCW 72982 301-000-COG0-240J 
A9CR1 1902-3139 1 DIOOEIBREAKDOWN 8.25V 51 OH13 Sll0939-158 
A9CR2 .190l-oo5p It DIODEaSI 200 MA AT IV 07263 'FDA 6308 
A9CR3 ,. 1901-0050 DIODEaSI 200 NA AT IV 07263 FDA 6308 

A9CR4 1901-0050 DIODEISI 200 MA AT ?.V 07263 FDA 6308 
A9CR5 1901-0050 DJODEISI 200 MA AT IV 07263 FDA 6308 
A9Jl lZ!io-119~ CONNECTORIRF BULKHEAD RE CEPT AtL'E 98291 52-045-4610 
A9Jl OU43-20011 CONNECTORaRECESS 28480 08443-20011 
A9J. 2950-001t3 NUTIHEX 3/8-32 X 7/16 X 3/32 00000 OBD 

A9Ll 9100-1618 It COILaMOLDED CHOKE 5"60 UH 2&480 9100-1618 
A9L2 9H0-0231 COILIFXD 200 UH 51 28•UO 9140-.02 31 
A9L3 9100-2247 1 COILIFXD Rf 0.10 UH 101 28o\80 9l00-22oH 
A9L' 9140-0121 1 · COILIFXD 1.8 UH 281t80 9140-0121 
A9Q1. 1854-0019 TSTRaSI NPN 281t80 1854-0019 

A9Q2 1853-0034 TSTRISI PNPCSELECTED FROM 2N325ll 28480 1853-0034 
A9Q3 1854-0itO"' TSTRISI NPN 28480 1854-0401t 
A9Qit 18!53-0020 ' 1 . TSTRISI PNPISELECTED FROM 2N3702) 21480 1853-0020 
A9Q5 185"-0019 . TSTRISI NPN 21UO 1854-0019 
A9Q5 1205-0031 HEAT SINKITRANSISTDR 28480 1205-0031 

' 

See introduciion to this· section for orderin& information· 



Replaceable Parts 

Reference HP Part Number Oty 
Designation 

A9Rl 
A9R2 
A9R3 
A9Rit 
A9R5 

A9R6 
A9R7 
A9R8 
A9R9 
A9Rl0 

A9Ul 
A9R12 
A9R13 
A9R11t 
A9R15 · 

A9R16 
A9R17 
A9Rl8 
A9Tl 
A9TP1 

A9W1 
AlO 
AlO 
A10Cl 
A10C2 

A10C3 
AlOCit 
A10C5 
A10C6 
A10CR1 

A10CR2 
A10CR3 
A10CR't 
A10CR5 
Al,OCR6 

A10Fl 
A10L1 
AlOL2 
AlOLl 
A10Ql 

A10Q2 
A10Rl 
A101t2 
A10R3 
A1'0Rit 

A10Tl 
A10TP1 
A101lf1 
AU 
AUC1 

A11C2 
Allt3 
AU Cit 
Allt5 
A11C6 

A11C7 
AllC8 
AUC9 
AUC10 
AllLl 

AllL2 
A11L3 
AllL't 
A11Q1 
AUR1 

AllRZ 
AUR3 
AllR4 
AUR5 
AllR6 

AllTP1 
All TPZ 
All TP3 
A1UA5 
All XU 

,•'',' 

0757-0279 
0757-0397 
0151-0411 
0757-0276 
0698-3429 

0757-0420 
0698-3443 
C698-3431 
0757-0815 
0757-0it39 

0698-3136 
' 0757-0it22 
0757-0itC3 
0757-0it01 
0698-0083 

0698-0083 
0698-3'3llt 
()698-lt037 
08552-6044 
081tlt3-000•U 

081tlt3-60064 
08556-60012 
08556-00008 
0160-0127 
0160-2055 

0180oo01l6 
0180-0116 
016D-0127 
0160-0127 
1901-0040' 

1901-0040 
1901-0040 
1901-0040 
1901-0040 
1901-0040 

2110-0001 
9100-1642 
914D-0131 
9140-0137 
1853-0012 

1853-0012 
069R-7233 
075-r-0465 
0691!-3157 
01'1'18-31H 

08556-80002 
08443-000itl 
2110-0269 
Q 8556-60001 
0160-0165 

Oi6D-0165 
0160-0165 
0160-0165 
0180-1746 
0160-3456 

0160-2055 
0160-31t56 
0160-3456 
0160-lo\56 
9llt0-0052 

910Q-1618 
9100-1618 
910D-1618 
1Uit-0039 
0698-361t0 

0761t-0018 
0698-3405 
0698-3346 
0698-3405 
0757-0it65 

0360-0124 
0360-0.24 
C360-0121t 
12!1-2034 
1251-1631 

1 

1 
1 

1 
1 

1 
1 
I 

1 
1 

2 

1 
1 
1 ' 

1 
1 
2 

2 

1 

1 

2 
I 
4 

I 

1 
1 

I 
2 
I 

2 
4 

Table 6-3. Replaceable Parts 

Description 

\ 
RIFXD MET FLM 3e16k OHM 11 118M 
RIFXD MET FLM 68.1 OHM 11 1/IW 
RaFXD MET FLM.562 OHM 11 1/BW 
RIFXD MET FLM 61.9 OHM 11 1/IW 
RIFXD MET FLM 19.6 OHM U 1i8W 

RIFXD MET FLM 750 OHM II 1/IW 
RIFXD MET FLM 217 OHM II 1/BN 
RaFXD MET FLM 23.7 OHM II 1/IW 
RaFXD MET FLM 562 OHM II 1/2N 
RIFXD MET FLM 6.11K OHM 11 1/BW 

RIFXD MET FLM 17.8K OHM II 1/8W 
RaFXD'MET FLM 909 OHM II 1/IW 
RIFXD MET FLM 121 OHM 11 1/IW 
RIFXD MET FLM 100 OHM 11 1/8W 
RaFXD MET FLM 1.96K OHM 11 1/BW 

RIFXD MET FLM 1e96K OHM 11 1/BW 
RaFXD MET FLM 178 OHM 11 1/2W 
RIFXD MET FLM ~~.4 OHM 11 1/8W 
TRANSFORMERtRF 15 PIN) ' 
TEST POINT 

CABLE ASSY 
BOARD ASSYtPOWER SUPPLY 
HOUSINGICOVER POWER SUPPLY 
CtFMD CER 1.0 UF 201 25VDCW 
CaFMD tEA 0.01 UF +80-201 100VDCW 

C:FMD ELECT 6.8 UF 101 35VDCW 
C:FMD ELECT 6.8 UF 101 35VDCW 
C&FMD CER 1.0 UF 201 25VDCW 
C:FXD CER 1.0 UF 201 25VDCW 
DIODE:SILICON 30MA 30WV 

DIODEtSILICON 30MA 30WV 
DIODEtSILICON 30MA 30WV 
DIODEtSILICDN 30MA 30WV 
DIODEtSILICON 30MA 30WV 
DltlDE aS I LICON 30MA 30WV 

FUSEil AMP 250V 
COIL/CHOKE 270.0 UF 51 
COILtFXD RF 1000 UH 51 
COILtFXD RF 1000 UH ~~ 

' TSTRISI PNP 

TSTRISI PN~ 
RtFMD FLM·l50 OHM 21 1/BW 
RaFXD MET FLM lOOK OHM 11 1/8W 
RIFXD MET FLM 19.6K OHM 11 1/BW 
RaFMD MET FLM 19.6K OHM 11 1.'8W 

TRANSFORMERIPOWER SUPPLY 
TEST POINT 
CLIP&FUSE 0.250• DIA 
BOARD ASSV&MASTER 
CtFXD MY 0.056 UF 101 200VDCW 

CIFXD MY 0.056 UF 101 ZOOVDCW 
taFXD MY 0.056 UF 101 200VDCW 
CIFXD MY 0.056 UF 101 200VDCW 
CtFXD ELECT 15 UF 101 20VDCW 
CtFXD CER .001 UF 101 250VDCW 

CtFXD CER 0.01 UF +80·201 IOOVDCW 
CtFXD.CER .001 UF 101 250VDCW 
CtFXD CER .001 UF 101 250VDCW 
CtFMD CER .001 UF 101 250VDCW 
COILtFXD RF 3.3 MH~ 

. COILaMOLDEO CHOKE 5.60 UH 
COILtMOLDED CHOKE 5.60 UH 
tOILtMDLDED CHOKE 5.60 UH 
TSTRISI NPN 
R:FXD·MET OX 1e8K OHM 51 2W 

RtFXD MET FLM 4100 OHM 51 2N 
RtFXD "ET FLM 422 OHM 11 l/2W 
RaFXD MET FLM 4.22K OHM 11 1/ZW 
R:FXD MET FLM 422 OHM 11 1/2W 
RtFXD MET FLM lOOK OHM 11 1/8W 

' TERMINALtSOLDER LUG 
TERMINALISDLDU LUG 
TERMINALISOLDER LUG 
CONNcPC 204 2X101 CONTACTS . 
CONNECTORIPC 11 X 101 10 CONTACT 

See introduction to this section for orderin& information 
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Mfr 
Code 

21480 
211t80 
28480 
28480 
28410 

281t10 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28UO 
28480 
281t80 
28480 
28480 

28480' 
28480 
21480 
56289 
'l6289 

56289 
56289 
56289 
56289 
01263 

07263 
07263 
07263 
07263 
07263 

75915 
28480 
21480 
28480 
80131 

80131 
281t80 
28480 
28480 
28480 

281t80 
28480 
91506 
28480 
56289 

56289 
56289 
56289 
28480 
56289 

56289 
56289 
56.?19 
56289 
28480 

21480 
28410 
28410 
80131 
28480 

28410 
21480 
28480 
21410 
28480 

,,· 

21480 
28480 
28410 
7o530 
11715 

Modei8556A 

Mfr Part Number 

0751-C279 
0151-0397 
0757-0it17 
0157-0216 
0698-3429 

0157-0420 
0698-34-\3 
0698-3431 
0157""0815 
0757-0439 

0691-3136 
0757-0422 
0757-0403 
0157..;01t01 
0698-0083 

0698-0083 
0698-3334 
0691-4037 
08552-6044 
08443-00041 

08443-60064 
08556-60012 
08556-00008 
5CUCS-CML 
C023F101F103l522-CDH 

150D685X9035B2-DVS 
150D685X9035B2-DVS 
5C13CS-CHL 
5CUCS-CML 
FDG1088 

FDGI088 
FDG1018 
FDG1088 
FDG1088 
FDGI088 

312001. 
9100-1642 
9140-0137 
'9140-0137 
2N2904A 

2N2904A 
0698-7233 
0757-0465 
0698-3157 
0698-3151 

08556-80002 
08443-00041 
6008-32CN 
01556-60001 
192P56392-PTS 

192P56392-PTS 
192P56392-PTS 
192P56392-PTS 
0180-1746 
C067F251F102KE12-CDH 

t023f101fl03lS22-CDH 
C061F251F102KE12-CDH 
t067FZ51F102KE12-CDH 
C06lF251F102KE12-CDH 
9140-0052 

910D-1618 
9100-1618 
9100-1618 
2N3053 
0691":'3640 

0164-0018 
0698-3405 
0698-3346 
0698-3405 
0757-0465 

0360-0124 
0360-0124 
036Q-0124 
"""'h6c 
252-10-30-:510 



Modei8556A 

Ref~ren~ . HP Part Number Clty 
Desagnataon 

AUXA7 
AllXAI 
AllXA9 
AUXAlO 

C1 
J1 
JZ 
P2 
P2 

P3 
PJ 
R2 
51 
W1 

W2 ' 
WJ ... 
W5 
XAU 

1251-2034 
1251-1631 
1251-1631 
12!51-1631 

OUG-3448 

1251-0055 
08555-00002 

'1251-2081 
08556-40001 

3101-1533 
08551..-60024 

08556-60016 
08556-60015 
08556-60023 
08556-60017 
1251-2799 

OHG-0102 

, 037D-OlU 

037D-0116 
0310-0l51 

3050-0004 
8710-0864 

5040-0274 
08555-00017 
085!56-00001 
08556-00012 
08556-00013 

08556-00014 
08!556-00015 
08556-00016 
08556-00(122 

110488 
U095A 
11660A 

1 

1 
1 

1 
1 

1 

1 
1 
1 
l 
1 

1 

1 

1 
1 

2 
1 

2 
1 
1 
1 
I 

I 
l 
I 
I 

1 
I 
1 

Table 6-3. Replaceable Parts 

Description 

CONNIPC 20C2XIOI CONTACTS 
CONNECTOitaPC II X 10) 10 CONTACT 
CONNECTORaPC II X 101 10 CONTACT 
CONNECTORaPC 11 X 10J 10 tu~TACT 

CHASSIS PARTS 

CaFXD CER 1000 PF 101 1000VDCN 
PART OF N1 
PARV OF W4 
CONNECTORaMALE 24 CONTACTS 
SHIELDaCONNECTOR 

CONNECTORaR AND P 41 MALE CONTACT 
SUPPORTICONNECTOR 
NOT ASSIGNED 
SNITCHISLIOE DP3 POS. MINUT&JtE 
CABLE ASSY&UNBAL INPUT 

CABLE ASSYIIF INTERFACE 
CABLE ASSYILO INTERFACE 
CABLE ASSYITG OUTPUT 
CAlL~ ASSYI3 POSITION SNITCH 
CONNECTOitaPC 12 X 151 30 CONTACT 

MISCELLANEOUS , 
KNOIIRED BAR 
I SCAN NIDTHI 
KNOBIRED N/ARRON 5/8w OD 1/8W SHAFT 
IFINE TUNEI 

KN0818LACK ROUNDIFREQUENCYI 
KNCIIROUND·FQR 0.125w DIA SHAFT 
lTG LEVELl 
NASHERaFIBRE .3125 OD 
NRENCHaHEX KEY 

FOOT, PLUG-IN 
COVERt80TTDM 
PANELIREAR 
COVERITOP 
DIALIKNOB IF(8552 LOG REF LEVEL) 

DIALIKNOB BANDWIDTH 
DULIKNOB SCAN 
DULIKNOB INPUT 
SHIELDaHAGNETIC 

TERMINALI50 OHM 
TERMINAL1600 OHM 
SHUNT lTG 

'' ' 

I I 

I ' 

,·, :·.· 1,' ',1 ,·.· .,/, 
\/ I I 

I I 
. '·, ,' ,. 

,•. 

I 
' I 

' I . ' 
·, '••! 

' ' 

.. ·· 

,•' 

See introduction to this section for orderin1 information 

Mfr 
Code 

76530 
11715 
71785 
71785 

56289 

28480 
28480 

11468 
28480 

78488 
284110 

28480 
28480 
28480 
21480 
71'185 

28480 

28480 

28480 
28480 

73734 
08664 

28480 
28480 
28480 
28480 
28480 

28480 
28410 
28480 
28480 

28480 
28480 
28480 

Replaceable Parts 

Mfr Part Number 

65-116C 
252-10-30-310 
252-10-30-310 
252-10-30-310 

' 1', I 

C0678251F102KS25-CDH 

1251-0055 
08!;55-00002 

DDM-43W2-P 
08556-40001 

SS-93 
08556-60024 

08556-60016 
08556-60015 
08556•60023 
08556-6CIH 7 ' 
251-15~30-400 

0370-0102 

0370-0114 

0370-0116 
0370-0151 

ND. 1460 
116 

5040-0274 
08555-00017 
08556-00001 
08556-00012 
08556-00013 

08!S56-00011t 
08556-00015 
08556-00016 
08556-00022 

110488 
l1095A 
11660A 

......... __________________ _.~'--~--------~ 



Replaceable Parts Model 8556A 

Table 6-3. Replaceable Parts 

Reference ' Mfr 
HP Part Number 'Qty Description Mfr Part Number 

Designation Code 

,,.··· 

FRONT PANEL PARTS ' 
1 2100-2!531 ' RIVAR CERMET 10K OHM 201 LIN 2W 28480 2100-2531 

C Rlt FINE TUNE t 
2 2950-0006 NUTIHEX 1/4-32 THREAD 73731t 9'l00 
3 2190-0067 nWASHER:LOCK FOR lilt" HOW 28480 2190-0067 

It 01!553-2029 l 8USHING1FINE·TUNE POT 28480 08553-2029 
5 2100-2528 1 RIVAR CERMET 5K OHM 101 LIN 2W 28480 2100-2528 

CR3 FREQUENCYt 
6 llt1Q-0088 1 &USHINGil/4 DIA 710't1 8'46:':".2.,. 
1 2950-0001 NUTZHEX BRS NP 3/8-32 X 1/2 73731t 9002. 

' 
8 2190-0016 WASHER I LOCK PH BRZ NP ' 00000 080 
9 236Q-Ol33. SCREWIPAN HD POZI DR 6-32 X 1-114• 00000 080 
10 21«10-0007 WASHER: INT LOCK 16 281t80 .2l9:J-0007 
11 502Q-3349 1 SHAFTISST 28480 5020-331t9 
12 08553-2028 l BUSHINGITUNING SHAFT 281t80 1)8553-2028 

13 305Q-0017 WASHERrFLAT PHOS BRONZE 00000 080 
lit 08553-2039 1 SPUR GEARI29T 281t80 08553-2039 
15 3030-0 14!5 SCREW:SET 6-32 X 1/8" LG 70276 080 
16 3010-0342 SCREWISET 6-32 X 5/32" LG 00000 080 
17 303Q-0007 .. SCREWISET SST It-ltD X 118• 00000 080 

I 

18 08553-2020 1 FLYWHEEL 28480 08553-2020 
19 08553-2021 1 SHAFTIMAIN TUNING 28480 08553-2021 
20 5000-0206 SPRINGU.ASHER 28480 5,000-0206 
21 1460-0299 1 WIRE FORM rA NTI-BACKL ASH 28480 lit60-0299 
22 08553-2040 1 SPUR GEAR,U2T 28.ft80 08553;..2040 

23 052Q-0127 SCREWIPAN HO ~DZI DR 2-56 X .3/16" 00000 080 
24 08553.;.6031t 1 GEAR AND HUB ASSY 28480 ' 08553-203/t 
25 08553-2022 SPACER:GEARBOX 21Jit80 08~53-2022 

26 08553-2018 1 PLATEr FRONT 28480 08553-2018 
27 21t20-0001 NUT:HEX ST NP 6-32 X 5/16 W/LOCKWASHER 78189 OBOI 

28 08556-00005 1 GUSSET: LEFT 281teo 08556-00005 
29 2360-0193 SCREW:PAN HO POZI DR 6-32 lC 114" 00000 ,, OBD 
30 C8553-2016 1 BUSHING• PANEL 2Bit80 ·· '''I 08553-2016 
31 08553-2019 1 F-LATEIREAR 28-\80 1/ . 08553-2019 , .. 
32 . 08553-00113 1 SPRINGIWINDOW 281t~HJ 08553-00113 

·' . 

33 08 556-40002 1 WINOOWISTATIONARY 281t80 08556-40002 
34 08556-lt0003 1 WINOOWrSLIDING 28480 08556-ltOOOl . ' 

~ .. 
35 08553-0016 1 SPRINGIWINDDW 28480 08553-0016 
36 08553-6029 1 PULLEY ASSY:LEFT 2848(, 08553-6029 
37 2200-0103 SCREWISST PHH POll DR lt-.,.0 X 1/lt"W/LK 00000 ORO 

38 11t50-037.1 1 LENSILAMPHOLDER, AMBER 08717 102-ACLENSJ 
39 11t50-0153 ,t'' 1 LAMPHOLDER:FOR T-1 SERIES 08117 102SR 
ItO 08556-2(J003 1 EXTRUSION:ENGRAVEO 28480 08556-20003 

,. 

41 08 5 !53- 6030 1 PULLEY ASSYrRIGHT 28~80 08553:.60'30 
42 8200-0C49 1 DiAL CORD 28480 8200-0049 

43 11t6Q-0195 1 'SPR! NGIEXTENSION 2 Bit eo l't60-019S 
44 2360-01'93 SCREWIPAN HD POZI DR 6-32 X 1/lt" 00000 080 
45 08553-4001 1 POINTE~ 281t80 08553-lt001 
46 00197-lt 7~03 2 BUTTON& DETENT 28480 00197-lt7~03 
47 11t60-0199 1 SPR INGr EXTENSION 28~80 1t,60-0199 

ItS 2100-3066 2 RrVAR WW 5K OHM 5' LIN IN 'I lOT J 28480 2100-3066 
CR6 ZERO ADJ) 

.,.9 08556-00007 1 BRACKET: POT 281t80 08556-00007 
50 210Q-2U7 1 R:VAR COMP 500 OHM 201 LIN 1/2W 28480 2100-21t87 

CR5 300KHZ ADJ t 

51 08556-00006 1 SUB-PANEL 28~80 08556-()0006 
52 2360•0200 SCREWIFLAT HD POll OR 6-32 X 1/2" 00000 080 
53 210Q-2488 1 RIVAR CDMP 10K OHM 201 LIN l/2W 28480 2100-21t88 

CR7 AMPL CALt 
5.,. 2140-0259 1 LAMPIINCANDESCENT L2Y 0.06A n 144 CM&-1099 

55 2100•3066 
COSll , 
RrVAR WW 5K OHM 51 LIN IW ClOTI 28480 2100-1066 
CR 1 TRACK ADJ I 

56 ·08553-0009 1 BRACKET I POT 281t80 08553-0009 
57 2200-016!5 SCREW:FUT HD POll DR lt-~0 lC 1/~" 00000 080 

•' 
58 : 011556-00004 1 GUSSETIRJGHT 28480 08556-0000it 
59 3101-0070 1 ' SWITCHISLIDE 79727 G-126 

CS3 RANGE KHZI 
60 31()1-1533 2 SWITCHaSLIDE DP3 PCS. MINIATURE 78488 SS-93 

CS1 DBN/DIIV) 

61 08556-00009 1 PU TEa C ONNECTDR 28480 08556-00009 
62 08556-00002 1 f'ANEL:FRONT 29480 08556-00002 

63 NOT ASSIGNED 
20KHZ MARKER) 6~ 3101-1299 1 SWITCH:PUSHBUTTON DPDT(S2 71590 PB-1 

65 NOT ASSIGNED 
66 08556-20013 1 KNOB:PUSH 28480 08556~20Q 13 

67 0!1556-20014 1 KNOB:TURN 28480 08556-20014 

See introduction to this section for ordering information 
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.SECTION VII 
'. 

:.MANUAL CHANGES 

7~1. INTRODUCTION 

7 ~2. This sectiou will be used in future issues or 
revisions of this manual to provide· up-dating and 
back-dating information·. . · . . ·: .. 

. . :. 7-3. In· the interim, any necessary changes to the·.'.'.: .. 
information contained in this manual will be docu
mented iri .Manual Change Sheets shipped with the 
manual. · 
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'~ ' ',, SE·CTION VIII 

SERVI·C.E 

... 

.. '·, 

··.:· . ' 
I . " 
'·' ' 

· 8-1. : INTRODUCTiON 
. ' . 

,' ·' 

8·2. This section pr9vides instructions for trouble
shooting and repairing the. Hewlett-Packard Model . 
8556A Spectrum Analyzer LF Section. 

8-3. Theory of Operation 

8-4 .. Theory of operation appears on the foldout 
pages opposite the block diagram on Service Sheet 
2 and on the pages opposite the schematic 
diagrams on Service Sheets 3 through 12. The 

· block diagram on Service · Sheet 2 _is keyed to the 
remaining service sheets so that , ·the reader may 
quickly locate the schematic and theory concern
ing any specific circuit. · 

8-5. Recommended Test Equipment 

8-6. ·Test equipment and test equipment acces
sories required to maintain the LF Section are 
listed in Tables 1-4 and 1-5. Equipment other than 
that listed may be used . if · it meets the listed 
·minimum specifications. 

I 

8•7. Board level troubleshooting without Extender 
Cable Assembly HP 11592-60015 ··is not recom
mended. Component level troubleshooting and 

. repair without the extend~r cable, Interconnection 
Cable AssembJu HP 11592-60016, and the Ex
tender Board IH' &060-0256 is not recommended. 
Selectro to BNC adapters HP 1250-1236 and HP 
1250-1237 facilitate testing signal levels and wave
shapes but are not absolutely necessary. (The 
TRACKING GEN OUT cable - red -can be used 
as a Selectro Plug toBNC adapter.) 

8-8. TroubleshootL ~g 

8-9. The troubleshooting procedures in this 
manual fall.into three categories. 

8-10. The troubleshooting tree is designed to iso
late trouble to the board or assembly level. 

8-11. The troubleshooting block diagram is de
signed to be used as a quick reference by the 
technician who is familiar with the LF Section· and 
does not wish to go through the troubleshooting
tree. It will also isolate trouble to the board or 
assembly level. .. 

8-12. Circuit level troubleshooting and analysis\~.·· 
provided on the foldout page opposite each sc~e·~:: :,. 

. ', ' 
' ' ''·'' ·:·,',1 ,,,,. 

\ . 
rnatic. After' the cause of a trouble has been 
isolated and corrected, check the troubl~shooting 

. information associatoo with that circuit for any 
adjustments. that may have to be performed. 

8-13. GENERAL SERVICE INFORMATION 

8-14. Part Location Aids 

8-15. The locations of chassis-mounted parts and 
major assemblies are shown in Figure 8-14. The 
locations of individual components mounted on 
printed circuit boards or other assemblies are 
shown on the appropriate schematic diagram page 
or on the page opposite it. The part reference 
designator is ,the assembly designator plus the part 
designator. (Example: A10R9 is R9 on the A10 
assembly.) For specific component description and 
ordering information refer to the parts list in 
Section VI. ·· 

8-16. Factory Selected c~·mponents 

8-17. Some~ component values ·are selected at the 
time or' final checkout at the factory (see Table 
8-1 ). Usually these values are not extremely criti- , 
cal; they are selected to provide optimum compati
bility with associated compouents. These compo
nents are identified on individual schematics by an 
asterisk ( * ). The recommended procedure for re· 
placing a factory-selected part is as follows: 

a. Try the original value, then perform· the 
calibration test specified for the circuit in the 
performance and adjustment sections of this 
manual. 

b. If calibration cannot be accomplished, try 
the typical value shown in the parts list and repeat 
the test. 

c. If the test results are still not satisfactory, 
substitute various values within the tol~rances 
specified in Table 8-1 until the desh~ed result is 
obtained. 

8-18. Diagram Notes 

8-19. Table 8-3, Schematic Diagram Notes, prb
vides information relative to symbols and measure
ment units shown in schematic diagrams . 

8-1 

.· ,. 
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Tail~ 8-1. Factory S~lected Components 

Range of 
Component Location Values 

A1R1 Service 1.33K 
Sheet 9 to 

1.21K 
ohms 

I 

) 

·• 

A8A1L3 Service 56.0 
·Sheet 7 to 

I 47.0 
~otH 

I 

' 

A8R7 Service 38.0 

' 
' 

Basis of Selecti~·~ · 

Sets upper limit of 30.0 
kHz ADJ. Select for 
+15.85 V at test point A 
(A 11 XA 7 pin 5) with anal· · 
yzer set ac follows: 
'RANGE .. · ... 0-300 kHz 

' ' ' .. 

. · fREQUENCY .• 300kHz 
· FINE TUNE ... centerctd 
300 kHz ~OJ .... full cw 

.sets center of· tuni~g range 
of TRACK ADJ. S~lect for . 
range of 3 MHz ±)~P Hz . 
·of 3 MH2 oscill~tor~·.~· (In-

·'creasing· value of AS·A1l3 
will lower center of t4ning 
range.) '', ' 

... 

Ssts gain of ABQ 1 at ·~oo .· ·. 

,I 

I 

' •I 

I• I 

. \ 

', ·: .. ':'',·.· 
' ' . \ ~ 

I' 
. , l.• 

·, ', ... 
; I,','' 

•, '' 
,',\ 

' I' 

' 

•. \ 
\··,! 

' . \• .' 
\ 

·. ·. 1·, 
' \ 

','I,', 

. '. 
,•, ... ,· · .. \ 

. '.':1 ,·. 
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·,: ',' 
'' \ ··.: \' 

'l \' • ' 
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Model8556A 
.', ',' ': ,'. 

' . ':.:,. '1, . ·. ·. . \ . ··: :'·.'. :. ·: ·., . .; :::.,, .~ ·~ \ · .. 

. . '.,'1),~ Qo no,~ .. USe a ~igtl·power Solderipg iro!i 0~'., ,,·~, ' .. ~ 
etched:. circuit·· boards~ .Excessive heat may · hft a ~· · .,. , 

. . ,) . ' . . . \ '•' 

conductor or damege·the bo,.rd. ., .. 
l' I\' '. ':, : , ', . ' . '\ < ' 

\J '', l ' ,. I' ·',',o 

·c.· Use a suction· .(Jevice.., \(Tabl~ ·~·2) I or · 
woode~ .tobthpick to· ~e[rlt?ve solqer from C9rnPO· 
nent mou~ting holes. DO.',',NOT ·USE A SH~RP \ 
METAL· OBJECT SUCH AS.A:N AWL OR. TWIST ·· 
DRILL FOR·. THIS PURPOSE~ SHARP OBJEC1,S: 
MAY DAMAGE' THE PL:A'rED;.THROUGH CON-\. 
DUCTOR. . \. , · . · , , \ . , , 

. ··, ' ~ ' ) \ ' 
' • ' ) 1 

. . : . \ \ . 

d. After soldering, remove excess flux from. 
·the soldered areas 'and apply a protective co~ting to 
prev~nt contamination and corrosion. Se~· ·'fable 
8-2 for.recommendation. 

··.•, 
'. \ 

\ ')\ I \ 

8-27. Et~hed Conductor R~pair 
\ ' '' .,~ ' \ ' 

' \ \ 1\ I 

'\ 

' Sheet 7 to · ·kHz. Selected so . that 
I 

42.2 ohms FLATNESS ADJ A8R9 . . 
can adjust flatness within . 

8-28. A broken or burned·. section of conductor 
can be repailed by bridging the damaged ~ection 
with a length ···Qf~ tinned copper. wire. Allow .ade

. ·., quate overlay arid .. l·entQye any varnish from etched 
· · . conductor before soldering wire in to p~ace. , · 

' ,' ,' . '. 

limits. . . . 

'--

8-20. Servicing Aids on Printed Circuit Boards 
' I 

8-21. 'fhe servicing aids include test points, ti·a~sis-. 
tor and iptegrated circuit designations, adjustment· 
callouts and assembly stock numbers.~ 

'.',' 

. . 

8-22. Circuit Board Extender 
. \ 

\ •, 

' . \ 
.. 

S-23. A 20~pin extender h.oard, HP 5060-0256 is 
required to extend the circuit boards cle~ · o,f the 
chassis .. ~rhis provides easy access 'to components 

I and teDt points. See Figure 8-1 for &) . typical 
example of extender board use. · 

&-24. GENERAL SERVICE HINTS 

8-25. Etched Circuits 
' . 

' 
'· 

·S-26. The etched circuit boards in the LF Staction 
. are of 'the plated-through ty~ consisting of m.etal
lic ·conductors bonded to both sides of insulating 
material. The··. metallic conductors are extended 
through the component mounting ' .~oles ~y )a 
plating process. Soldering can be done from either 
side of the poard with equally good results. Tabl~ 
.8-2 lists recomntendations and pr~cautions perti
nent to etched circuit repair work. 

a. Avoid unnecessary component substitution; 
it can result in damage to the circuit board and/or 
adjace;.~ components. 

8-2' 

\ 

,,' ' I 

\ ' 
\ ' ' \ ' 

8-29 .. Component Replacement 
\ . 

\ 

8~36. Remove defective component from board. 
> 'Ll • 

\. 

NOTE 
' 

· ·. Axjal lead componerit.s, such as resistors 
and tubular capacitors, can be replaced 
without unsoldering. Clip leads near body 
of deiective component, r~move compo-

. , nent and straighten leads) left in board. 
Wrap leads of replacement component 
one turn around original leads. Solder 
wrapped connection, and clip off excess 
lead. 

8-31. If ~omponent was unsoldered, remove solder 
from·. mounting holes, and position compon~nt as 
original was positioned. DO NOT FORCE LEADS 

.~ 'INTO MOUNTING HOLES; sharp lead ends may 
. damage plated-through conductor. 

. \8-32. Transistor Replacement. Transistors are 
packaged in many physical forms. This somethnes 
results in confusion as to which lead iii the collec
tor, which is the emitter, and which is the base. 
Figures 8-2 and 8-3 show typical epoxy and metal 
case transistors aad integrated circuits and the 
means of identifying .the leads. 

8-33. To replace a transistor, proceed as follows: 

a. Do not apply excessive heat; see Table 8-2 
for recommended soldering tools. 

b. If possible, use long-nose pliers between 
transistor and hot soldering iron as a heat sink. The 
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Figure 8-1. 8556A LF Section with Circuit Board Extended 

instant solder is melted, use desoldering aid to ·. 
remove solder from mounting hole. ·l 

~:· ·<'! 
·.. , ,, 

c. When installing t'eplacement transistor, en- , 
sure sufficient lead length to dissipate soldering 
heat by using about the same length of exposed 
lead as useful for original transistor. 

d. Integrated circuit replacement instruc
tions are the same as those for transistors. 

8-34. Some transistors are mounted on heat sinks 
for good heat dissipation. This requires goo,~ 
thermal contact with mounting surfaces. To assure 
·good thermal contact for a replacement transistor, 
coat both sides of the insulator with Dow Corning 
No. 5 silicone compound or equivalent before 
fastening the transistor to the chassis. Dow Corning 
No. 5 compound is available in 8 oz. tubes from 
Hewlett-Packard; order HP Part No. 8500-0059. 

8-35. Diode Replacement. Solid state diodes are 
· in many physical forms. This sometimes results in 

I 

confusion as to which \'
1
lead or connection is the 

cathode (negative) and· which lead is the anode 
(positive), since not all diodes are marked with the 
standard symbols. Figure 8-2 shows examples of 
some diode marking methods. If doubt exists as to 
polarity, an ohmmeter may be used to determine 
the proper co~nection. It is necessary 'to know the 
polarity of tqe ohms lead with respect to the 
common lead· for the ohmmeter used. (For the HP 
Model 410B Vacuum Tube Voltmeter, the ohms 
lead is negative with respect· to the common; for · 
the HP Model 412A DC Vacuum Tube Voltmeter, 
the ohms lead is positive · with respect to the 
common.) When the ohmmeter indicates the least 
diode resistance, the cathode of the diode is con-
. nected to the ohmmeter lead which is negative 
with respect to the other lead. 

NOTE 

Replacement instructions are the same as 
those listed for transistor replacement. 

8-3 
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FIELD EFFECT TRANSISTORS BI-POLAR TRANSISTORS 
METAL CASE BLACK EPO;»<V 

· (PLASTIC) 
,METAL CASE 

D G S ., ·' 
OR 

G D S 
S·~ 0 
Off 

'G D S 

DIODES 
DIODE SYMBOL 

ANODE tf CATHODE 

Sl 
Dl 
Gl 

. . , ~- W I DE -~· I . 
l!l ~-· . . ~'STRIP~ 

1:CATHODE 

1~1 . X~J l, ~ 
CATHODE,-~ 

r-: 
j' • 

~r I 
J ~ 

ll \ I 
CATHODE 

~' CONICAL 
CATHODE END 

~~~~ ~· c-·--~~ J t I ..... ~ . . 
'•. • . I' 

~, '· / 

LJ CATHODE 
. .,-...... .. 

J. .... £} 
' )J J 
CATHODE 

E C 8 

C 8 E ECB. 

C BE 

E B C 

METAL CASE TRANSISTORS 
·., 

C BE 

SHIELD 

DUAL 

Figure 8-2. Examples of Diode and Transistor Marking Methods 1.'• 

Table 8-2. Etched Circuit Soldering Equipment 

ITEM USE SPECIFICATION ITEM RECOMMENDED 

Cl 
Bl 
El 

Soldering tool Soldering, unsoldering Wattage rating: 37-50; Tip Temp: 750·800c Ungar #766 handle w/*Ungar #1237 heating unit 

'Sol~lering Tip Soldering, unsoldering *Shape: pointed · *Ungar # Pl111 

De-sol.dering To remove molten solder Suction device Soldapullt by Edsyn Co., Arleta, California 
Aid from connection 

Resin (flux) Remove excess flux from .. Must not dissolve etched circuit base board Freon; Ar.etone; Lacquer Thinner 
Solvent soldered area before ap· 

plication of protective 
coating 

Solder Component replacement R"in (flux) core, high tin conteni;,(&0/40 
Circuit board repair tin/lead), 18 gauge (SWG) prijf:~i~r~.d ·· 
Wiring ' '' ./ t',• /'.'~'} ~· .' ' 

., .... ·.' t <.··:.~·j~··· \1~,:' ' ·~·~~~~· 1,~ 
; , .. ,1 \ I 

Protective Contamination, corro· Good electrical insulathu1,:eqrilosion- Silicone Resin such as GE DRI-FILM**88 
Coating sion protection 

• • '•l·,llil." 

prevention properties '.·'I/ 
•' 

·" ,. 

*li'or working on 86f;6A Boards: for aeneral purpose work, use Unaar No. 4037 Heatina Unit (47 1/t-~61/•W). tip temperature 
of 8~0-900 dellrees) and Unaar No. PL113 1/8'' chisel tip. 

UGt'neral Electric Co., SUicone Products Dept., Waterford, New York, U.S.A. 
·' 

8-4 
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~. INTEGRATED CIRCUITS IPLASI'IC.AND METAL CASEI 

14 PIN 
DUAL IN-LINE 

7 

• 
7 

8 

16PIN 
DUAL IN·LINE 

, 9 

, , 

9 

8 

. 8 PIN T0-6 
OR TOe 

8 

1 

Figure 8-3. Integrated Circuit Packaging 
.1 .. 

8-36. LOGIC CIRCUITS AND SYMBOLS 
( 

' . ·,,, 

8-37. The following paragraphs and illustrations 
provide basic information about logic circuits and 
symbols. While a complete treatment of the subject 
is not'within the scope of this man~al, it is believed 
that this material will help the technician experi
enced with analog devices, who has had little 9r no 
experience wlth digital circuits. 

8-38. The circui~~ discussed are digital in nature; 
their outputs are always in one of two possible 
states a "1" or "0". These two states are also ', ' ' 

referred to as being either high (H) or low ( L). The 
' .. 

AND 
•,1' 

A-

• }---x 
8-

X= A • 8 
fX EQUALS A AND 8) 

A 8 X 

H H H 

H L l 

L H l 

L l l 
... 

high and low states are relative; low must be less 
positive (more negative) than high, both states may 
be· positive or negative, or high may be positive and 

, l9w negative. In positive logic the more positive 
·(H) state is a logical "1" and the more negative (L) 
state is a logical "0". In negative logic the more 
negative ( L.) state is a logical "1" and the more 
positive (H) state is a logical "0". 

8-39. Two of the basic "building blocks" of logic 
circuits are the AND and OR gates. The symbols 
and truth tables for basic AND and OR gates are 
shown in Figure 8-4. 

OR 

A 
+ X 

Bj 

X =A+ B 
(X E9UALS A OR 8) 

A 8 X. 

H H H 

H l H 

l H H 

l . l l 

· Figure.S-4. Basic AND and OR Gates· 
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8-40. Basic AND Gate (Positive Logic) 

8-41. The basic AND gate is a circuit which pro
duces an output "1" w,hen, and only when, a "1" 
is applied to all in puts: As shown in Figure 8-4, 
terminal X will be liigh only when terminals A and 
B are both high. The dot (•) shown in the AND 
gate is the logic term for AND. The term for a 
simple two input AND gate is X = A•B (X equals A 
and B). AND .gates may be designed to have as 
many inputs as required to fill a specific require
ment. 

8-42. Basic OR Gate (Positive Logic) 

8-43. 'rhe basic OR' gate is a· circuit which pro-
duces a "1" output when any one or all of the 
inputs are in the "1" state. As shown in Figure 8-4, 
termin'al X will be high when either terminal A or 
terminal B, or both are high. The + showr: in the 
OR gate symbol is the logic term for OR. The term 
for a simple two input OR gate is X = A + B (X 
equals A or B). OR gates may be designed to have 
as many inputs as required for specific needs. 

8-44. The symb9ls for AND and OR gates differ in 
that AND gates symbols have a flat input side and 
a rounded output side while OR gate symbols have 
a concave input side and a pointed output side. 

8-45. Truth Tables 

8-46. Truth tables provide a means of presenting, 
in tabular form, the output state of logic devices 
for any set of inputs. Truth tables contain one 
column for each of the inputs and a column for the 
output. In basic truth tables the column notations 
are usually H or L (for high and low) or, for binary 
notation, "1" or "0". 

,. 
•' 

A 

B 

NAND 

• X 

-X= A • B 
I X EQUALS A AND B NOT I 

A B X 

H H L 

H l H 

L H H ·-
l L H 

li 

Model8556A 

' 

8-47. Logic· Inversion. . I 

8-48. Adding inversion to AND and OR gates 
changes their characteristics. Inversion is usually 
accomplished by adding an inverter &tage (common 
emitter) in front of an input or. after an output. A 
circle is added to the input or output leads of the 
symbol to indicate the portion of the circuit in . 
·which the inversion takes place. The simplest of 
these dovice·s are AND and OR gates jn which the 
output is inverted. These gates are called NAND 
(for Not AND) and NOR (for Not OR). Basic 
NAND and NOR gates are shown in Figure 8-5. 
When all inp~ts and outputs of an AND gate are 
inverted, it functions. as an OR gate. When all 
inputs and o~tputs of an OR gate are inverted, it 
functions as ·an AND. gate. Figure 8-6 provides 
information relative to various gate inversion func-. 
tions. 

8-49. BINARY CIRCUITS AND SYMBOLS 
\ 

8-50. Many types of flip-flops are used in binary 
· circuits. Each half of a flip-flop is in one of two 
states at any given time. The outputs are comple
mentary; when one stage is on, the other is off. 
The text identifies these outputs as Q and Q. The 
outputs are termed 1 and Q, high and low, or true 
and false, by the same rules that apply to AND and 
OR gates. 

8-51. Reset-Set (RS) Flip-Flop 

8-52. Figure 8-7 shows an RS flip-flop. The RS 
flip-flop has two inputs, S for set and R for reset 
(sometimes labeled S for set and C for clear). 
Assume that initially Q. is high ( Q2 off) and Q is 
low (Ql on). In this state the flip-flop is set and a 

' ,•' ... 

A 

B 

NOR 

-X =A+ B 
I X EQUALS A ORB NOT I 

A 8 

H H 

H L 

L H. 

l L 

X 

X 

L 

L 

L 

H 

Figure 8-5. Basic NAND and NOR Gates 
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A B c D 

::D-x A::[)- ::[)--x ::o-x . )(' 
. B . . 

··- -- ---X•A•8 X•A•B I X•A•8 X•A•8 . 

::D-x :::L>-x ,, ::[)-x :n-x 
- - X•A•i X•A+8 •·A•I X•A+8 

A 8 )(· A 8 )( A 8 )( A 8 )( 

H H H H H H H H L. H 'H L 

H L H H L L H L L H L H 

L H H L H L , L H L L H H 

L L L L L L L L H L L H 

Figure 8-6. Logic Comparison Diagrams 

positive pulse at the set input will not affect the 
circuit. When a positive pulse is applied to the reset 
input it is coupled through C4 and CR2 to the base 
of Q2. Q2 begins to conduct and the negative going 
collector voltage is coupled through C3 to the base 

+V 

Rl 

-
Q 

R2 

Cl 

CRl R4 

R3 

C2 

SET -V 

R5 

R7 

C3 

C4 
RESET 

' 

of Ql to cut off Ql. The process is regenetative; 
Ql is quickly cut off and Q2 saturates. The flip
flop will remain in the reset state until a positive 
set pulse is applied through C2 and CRl to the 
base of Ql., 

R8 

Q 

s f•f Q 

-R Q 

LOGIC 

Figure 8-7. RS Flip~ Flop. 
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8-53. The RST Flip-Flop 

8-54. Figure 8-8 shows an RST flip-flop." It can be 
set and reset like the RS flip-flop and, in addition, 
it can be toggled back and forth between its two 
stable ,states. A positive pulse (or high) at the S 
input will set Q high; a high at the R input will set 
Q low. The circle on the symbol means that the 
trigger input responds to negative-going triggers. 
The flip-flop will switch between its two stable · 
states on each input trigger. That is, if Q is high, 
the next trigger will cause Q to go low. 

8-55. Clocked JK Flip-Flop 

8-56. The clocked JK flip-flop may be assembled 
from a11 RS flip-flop, an inverter, and two AND 
gates.· The flip-flop is shown in Figure 8-9 along 
with its· truth table. It has three inputs and two 
outputs.· The clock input is fed oy negative (or 
low) triggers as indicated · by ·the circle on the 

TRIGGER 

+V 

Rl 

-
Q 

SET 

C3 
I 

CRl 

R2 

Cl 

CR2 

R3 

R6 

CR3 

R7 

R4 R5 . 

R8 

-v RESET 

Model8556A 

symbol. Flip-flop response is deterptined by the 
values of the J _and K inputs at the instant that the 
trigger pul$e arrives at the clock inpu~: · 

. )', 

a. When J and K are low, the flip-flop will 
r~main in whatever state it is in. 

b. When K is high and J is .}ow, the trigger 
will cause Q to· go low (unless it is already low). 

c. When J is high and K is low, the trigger 
will cause Q to go high {unless it is already high). 

d. When J and K are both high, the flip-flop 
will toggle between its two stable states. That is, if 
Q is high, the next trigger will set Q low. 

+V 

R9 
s-

~ 
f·F Q 

T 
R Q 

Q LOGIC 

Figure 8-8 ... RST Flip-Flop 
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J-- - - .() CLOCK \... ,. s 0 -~ ... .f R 0 ..... - -... ..__-
K~ ---

·I 

3iLOCK :c ,' .. 

' 0 
' 

: -
OUTPUT .A.rTER CLOCK 

~ 

J K 0 0 
l 

0 0 NO CHANGE ' 

0 1 0 RESET 1 

1 0 1 SET 0 

1 1 TOGGlES 

' 

,. 

Figure ·s-9. The Clocked JK Flip-Flop 

·&-57. JK Master/Slave Flip-Flop 

8-58. The JK master/slave flip-flop has the same 
truth table as the JK flip-flop. However, the 
sequence of operation is not the same. The regular 
JK ~lip-flop responds only to the negative portion 
of the input clock: 

a. ·. While the trigger (or clock) pulse is high, 
the J and K inputs are isolated from the flip-flop. 

b. When the trigger goes low, the informa
tion at the J and K inputs is fed into the flip-flop 
to control its outputs. 

,.· 
I 

c. When the trigger again goes high, the J 
and K inputs are isolated from the flip-flop. 

8-9 
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CLOCK s 
lii.r 

PRESET 

CLEAR 

J PRESET 0 

s 

R 

SLAVE 

Model8556A 

---a cLOCK 
K CLEAR 0 

~ 
OUTPUT AFTER ClOCK 

J K 0 0 
0 0 NO CHANGE 

0 I 0 RESET I 

I 0 I SET 0 
----

I I TOGGI.ES 

Figure 8~1 0. JK Master/Slave Flip-Flop 

., 

8-59. Figure 8-10 shows one way to assemble a JK 
master/slave flip-flop. This flip-flop responds to 
both the positive and the negative portions of the 
input clock: · 

a. While the trigger (or' 'clock) pulse is high, 
the master flip-flop is isolated from the slave 
flip-flop and J and K information ·is fed into the 
master. 

b. When the trigger· goes low, the J and K 
inputs to the master are disabled. At the same time 
the information in the master flip-flop is fed into 
the slave to control the slave's outputs. · 

c. When the ·trigger again goes high, the 
master is isolated from the slave and J and K 
information is again fed into the master flip-flop. 

8-60. Preset and Clear 

8-61. Note in· Figure 8-10 that the slave flip-flop 
has preset and cle8l" inputs co11nected to it through 
inverters. Whenever a low is applied to the preset 

8-10 

inverter, the Q output will go high. And whenever 
a low i~ applied to the clear inverter' the Q output 
will go low. These inputs are used in counters and 
other logic 'circuits to set flip-flqps to a known 
state, regardless of their other inputs. 

. 8-62. OP'E.RATIONAL AMPLIFIERS 
8-63. Circuits and Symbols 

· 8-64. Operational amplifiers are widely used as 
summing amplifiers, offset amplifiers, buffers and 
level detectors in regulated power supplies. The 
particular function is determined by external cir
cuit connections. 

8-65. Figure 8-11 shows a typical operational 
amplifier. Circuit A is a non-inverting buffer ampli
fier with a' gain of 1. Circuit B is a non-inverting 
amplifier with gain determined by the resistance of 
R1 and R2. Circuit Cis an inverting amplifier with 
gain determined by R2 and R1. Circuit D shows 
typical circuit connections and parameters. 1t is 
assumed that . the amplifier has high gain, low 
output impedance and high in~ut.impedance. 
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INfi.ii 

GAIN • 1 

INPUT ------t 

R2 

GAIN • 1• R1/R2 
~NPUT IMPEDANCE: VERY HIGH 
OUTPUT IMPEDANCE: VERY LOW 

GAIN • -R1/R2 

INPUT IMPEDANCE • R2 
OUTPUT IMPEDANCE: VERY LOW 

B 

Rl 

c 

Rl 

VI 

OUTPUT 

·J·, ,I '' 

v2 

OUTPUT 

,., 
I 

I 
I 

OUTP.UT 

R2 

D 

7 

Zin 

l 1•0 -
INVERTING 

Rl 

'z VF 

IF GAIN IS LARGE, VF = V1 

11 = 12 

Vo-VF VF-V2 
= -------

Rl, R2 

SINCEVF =V1 

Vo-V1 
= 

V.1-V2 

Rl R2 

Vo-V1 
R1 v 1 ~·R1V2 

R2 R2 

8 
NC 

6 

OFFSET 
s NULL 

R1 (_R1) 
( 1 ) V 0 = V 1 ( 1 + R2 ) -V 2 R2 

(2) 

(3) 

R1 
IF v2= 0 (O), THEN V0= V1 (1 + Ri) 

IF V 1 = 0 (Q ), THEN 
R1 

Vo= -V2 (-) 
R2 

Figure 8·11. Operational Amplifier Equivalent Circuit 
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8-66. Troubleshooting 

8.-6.7. An operational amplifier can be character
ized. as an ideal voltage amplifier having low output 
impedance, high input impedance, and very high 
gain. Also ·the output voltage is proportional to the 
difference in the voltages applied to the two input 
terminals. In use, the amplifier drives the input 
vol~ge difference close to zero .. 

8-68. When troubleshooting an operational ampli
fier, measure the voltages at the two inputs with no 
signal applied; the difference between these volt
ages should · be less than 10 nl V ." A difference 
voltage much greater than 10 m v indicates trouble 
·in the amplifier or its external circuitry. Usually 
this difference will be several volts and one of the 
inputs will be very close to an applied circuit 
operating voltage (for example, +20 V, -12 V). 

,·At 

8-69. Next, check the amplifier's output voltage. 
It· will probably also be close to one of the applied 
circuit potentials: ground, +20V, -~12 V, etc. Check 
to see that the output conforms to the if! puts. For 
example, if the inverting input is positive, the 
output should be negative; if the non-inverting 
input is positive, the output should be positive. If 
the output conforms to the inputs, check the 
amplifier's external circuitry. If the amplifier's 
output does not conform to its inputs, it is prob
ably defective -replace it. 

.. ,\ 

8-12 ..... 
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8-70M DIAL CALIBRATION PROCEDURE 

8-71. To restring the frequency dial, follow the 
procedure outlin~d in Figure 8-12. After the dial is 
restrung, or after the frequency tuning pot R3 is · 
replaced, perform the following adjustments: 

a. Switch RANGE from 0-30 kHz to o-aoo 
kHz. The final zeros on the CENTER FREQUENCY 
dial should all be completely visible. 

b. Turn · FREQUENCY full counter-
clockwise. The dial pointer should indicate % to 
11A small divisions to the left of 0 kHz. 

c. Turn FREQUENCY full clockwise. The 
dial pointer should indicate at least % of a small 
division to the right of 300 kHz. 

d. If necessary, loosen the set screws on the 
gear shaft of the FREQUENCY pot and re-position 
the gear slightly by turning the FREQUENCY 
knob while the pot is at either stop. Then re
tighten the set screws and repeat steps b and c. 

e. Perform the frequency calibration adjust
me.nts specified in Section V. 

I: ,.1 
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--FRONT PANEL 

1. Remove top cover. 
a. Tune to low end of scale. 
b. Remove front panel assembly from side panels. 
c. Remove scale assembly. 
d. Remove tuning knobs. 
e. .~emove 2 screws which hold gearbox to panel 

assembly. 
f. Remove left pully at left end of pointer slot. 

2. To replace string on right sirle of pointer: 
a. Remove pointer from slot, detach old string. 
b. Access to fixed end of string is through the hole in 

the front gearbox plate .. Line up dial drum with 
this hole so that old string may be withdrawn. 

c. Pass a new piece of dial string (about 151/3") 
through the hole and double knot the fixed end. 
Clip off excess string and draw th~ knot into the 
hole. 

d. Reset the tuning shaft fully ccw. , 
e.· Pass the free end of the strine into the right end of 

the pointer slot. Tie it to the pointer spring where 
it is attached to the pointer. 

· f. Replace pointer in slot. 

I 

/' g. RPplace gearbox screws. 
h, Turn shaft fully cw. 
i. Loosen fixing screw at opposite end of string and 

adjust string tension so that pointer is stretched 
3/16" when string is on pulleys. 

j. Reassemble, using reverse procedure in 1. 

3. To replace string on left. side of pointer: 
a. Remove pointer from slot and remove old string. · 

,,b. Tie approximately 12'' of dial string (use double 
' knot) to the pointer spring and replace pointer in 

slot. 
c. Replace gearbox screws. 
d. Turn shaft fuJ.Iy cw. 
e. Place dial string on pulleys. 
f. Wrap string around dial drum,and tie under screw

head, while maintaining about 3/16>' stretc:1 on 
pointer spring. 

g. Reassemble, using reverse of procedure in 1. 

4. Check calibration; adjust by moving the 29 tooth 
gear on the tuning pot shaft. Perform dial calibration 
procedure. 

Figure 8-12. · Dial Restringing Procedure 
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Table 8-3. Schematic Diagram Notes 

SCHEMATIC DIAGRAM NOTES 
Resistance is in ohms, inductance is in microhenries_, capacitance is in micro
farads unless otherwise noted. 
P/0 =part of. 

*Asterisk denotes a factory-selected value. Value shown is. typical. Capacitors 
may be omitted or resistors jumpered. 

Screwdriver 'adjustment. 0 Panel control. 

Enc~o.ses front panel designations. Encloses rear panel designations. 

Circuit assembly borderline. 

- - - - - - Other assembly borderline. 

Heavy line with arrows indicates path and direction of main signal. 

--·-- Heavy dashed line with arrows indicates path and direction of main feedback. 
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Wiper moves toward CW with clockwise rotation of control as viewed from shaft 
or knob. 

Numbers in stars on circuit assemblies show locations of test points. 

·Encloses wire color code. Code used (MIL-STD-681) is the same as the resistor 
color code. First number identifies the base color, second number the wi·der 
stripe, and the tbird ~umber identifies the narrower stripe; e.g. 947 denotes 
white base, yellow wide stripe1 violet narrow stripe. 

Arrow indicates direction of contact movement when relay is energized . 

Chassis ground. 

Isolated' ground. 

Indicates non-shorting switch contact. 

~ Indicates shorting switch ·contact. . 

VI. Indicates yoltage isolated from chassis ground 

VIF · Indicates voltage4solated-filtered .. 

..· 

.. ·· 
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Model8556A 

. OVERALL TROUBLESHOOTING TREE 
' ' ' ' 

INTRODUCTION 

The overall troubleshooting tree can be used to quickly isolate trouble to the 
. circuit board, or lliSembly, level. To implement repair, turn to the indicated 
service sheet and follow th~ troubleshooting procedure. 

After repairing a circuit board, perform the adjustment procedures, if any, 
specified in the troubleshooting procedure. 

TROUBLESHOOTING 

Equipment: 

· AC Voltmeter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 400EL 
Oscilloscope .............. : ................ HP 180A/1801A/18208 
XlO Oscilloscope Probe ............................... HP 10004A 
Digital Voltmeter ..................... HP 34808/3484A,Option 042 
Cable Assy .. ~ •............. _. . . • • • . • . . . . . . . . . . . . . . . . . HP 11 02A 
Test Oscillator .................... · .................... HP 6518 
8N C Ca.ble Assy ( 2) . . . . .. .. . . . . . . . .. .. . . .. . .. . . .. . . . . HP 1 0503A 
Adapter ....... -· ............... ~ ................. HP 1250-1236 
Adapter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP1250-1237 
50 Ohm Feed Thru Termination . . . . . . . . . . . . . . . . . . . . . . . . HP 110488 
Extender Cable Assy ................... , ......... HP 11592-60015 
Interconnection Cable Assy ........................ HP 11592-60016. 

· Extender Cable Installation 

Remove the LF Section and IF Section from the Display Section; install the 
Ex tender Cable As8embly in the Display Section and connect the 
appropriate plugs to the LF and IF Sections. Separate the LF and IF 

. Sections and connect the Interconnection Cable Assembly. (See the 
step-by-step procedure on Service Sheet 1.) 

Measurement Procedure 

Use the 8552A/8-8556A Trouble Isolation Troubleshooting Tree to isolate 
trouble to the 8556A. This tree will also . branch to t~,.~ Frequency 
Troubleshooting Table or to the Amplitude or Tracking Generator 
Troubleshooting Trees. The latter Will branch to a specific Service Sheet. 

Set the analyzer controls as specified on the troubleshooting tree, and apply 
any specified signals using the Test Oscillator, BNC Cable Assembly, and 
Adapters. Check the de voltages with the Digital Voltmeter; check the 
peak-to-peak voltages with the Oscilloscope, and check the rms voltagp.s with 
the AC Voltmeter. The AC Voltmeter is also used, with the 50 Ohm Feed 
Thru Termination, to check the power (d8m) readings. 

Note 

The quickest way ·to isolate trouble to the 8556A is to 
substitute a known-good tuning section (such as an 85538) 
for the 8556A. If the trouble persists the malfunction is 
located in the IF Section or the Display Section. · 

TROUBLE· 
SHOOTING 
TREE 

8552AIB- 8556ATROUBLE ISOLATION TROUBLESHOOTING TREE 
... .. 

Sei analyzer controls a~ follows: 

RANGE .......................... 0-300 kHz 
FREQUENCY ....................... 150kHz 
SCAN WIOTH ...... ; .. , •....... PER DIVISION 
PER DIVISION .......... , ...•...•.... 20kHz 
SCAN TIME PER DIVISION .......... I SECOND 
SCAN MODE ........................ SINGLE 

Check orange wire on rear wafer of Scan Width Switch ,_N_o __ ., 
Assy A2 for -5 ±0.2V. 

YES 

Check the following: 
Tune voltage at white/red/blue wire (at XA 11 pin 8 or 
XA7 pin 8) should be +7.5V. 

Scan voltage at white/orange/yellow wire (at S1-4R) .. N;.;.O;;....._-t 
should be -5V; press SINGLE SCAN button, ramp 
should go .to +5V and return . 

ZERO ADJ voltage at white wire on rear of R6 should 
be +4.6 to +6.7V (8552A) or +6.3 to +8.8V (8552B). 

YES 

Insert 50 MHz, -13 dBm signal into 8552A/B 50 MHz 
IF (white coax W2). Center AMPL CAL and set: 
BANDWIDTH ......................... 3kHz 
SCAN TIME PER DIVISION ... 10 MILLISEONCDS 
SCAN MOOE ............................ INT 
SCAN TRIGGER ....................... AUTO 
Signal should read -10 dBm ±3 dB on CRT. 

YES 

Go to 855.0A Amplitude Troubleshooting Tree 

NO 

.. 

Troubleshoot scan circuitry in 8552A/B 

Go to 8556A Frequency Troubleshooting Table. 

Troubleshoot 8552A/B 

Service 

TRACKING GENERATOR TROUBLESHOOTING TREE 
(no tracking generator output) 

Check A9TP1 for 3-3.3 MHz, 1.8 ±0.5V p·p. YES 

NO 

Check Level at 47 MHz LO for -7 dBm ±1 dB. YES 

NO 

Check W3 47 MHz coax input cable. 
GOOD 

BAD 

Repair W3, (Service Sheet 6.) 

. 

.,,, 

' 
Troubleshoot A8 (Service Sheet 71. 

.. 
' 

' 
50.150 MHz oscillator at A6J3 should be YES 

Troubleshoot A9 (Service Shaet 6) 0 dBm ±2 dB. 

NO 

Troubleshoot A6 (Service Sheet 5). 

Tro.ubleshoot 8552AIB 4 7 MHz LO. 

F;,ure 8-13. Overall Troubleshooting Tree (1 of 2) 
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Connect 50 Ohm Feed Thru to INPUT and set 
analyzer as follows: 

RANGE .......................... 0-300 kHz 
FREQUENCY ........................ 0 kHz 
BANDWIDTH ......................... 1 kHz 

. SCAN WIDTH .........•.....•.. PER DIVISION 
PER DIVISION ....................... 20kHz 
INPUT LEVEL .................. -60 dBm/dBV 
20kHz MARKERS ....................... Out 
dBm/dBV ...................•..... 50UdBm 
SCAN TIME PER DIVISION ......... 0.1 SECOND 
LOG/LINEAR ..................... 10 dB LOG 
LOG REF LEVEL ............... -40 dBm/dBV 
Vernier .... · ............................. ccw 
SCAN MODE., .......................... INT 
SCAN TRIGGER ...........•........... AUTO 
BASE .LINE CLIPPER ..................... ccw 

LO feedthrough present? 

NO 

Troubleshoot A6 (Service Sheet 51 

YES LO feedthrough easily balanced below -80 dBm with YES 
C and R MIXER BALANCt ADJUSTMENTS? 

NO 

Troubleshoot A6 (Service Sheet 5) 
I 

AMPLITUDE TROUBLESHOOTING tREE 
(display missing or amplitute incur:ectl 

Adjust AMPL CAL tor -61 dBm on CRT, Remove 

\ . 

Insert 100 kHz at -40 dBm into A6Jt. Signal level 
appears 100 kHz away from LO feedthrough ~~ -61 
dBm ±3 dB (AMPL CAL centered) 

YES 100 kHz, -40 dBm signal from A6J1 and insert into YES 
A3 input (at green coax A3W1l. Replace yellow coax 
at A6J1. Signal should read -61 dBm. 

NO NO 

Troubleshoot AS (Service Sheet 5) Troubleshoot A3 (Service Sheet 5) 

.. " 

Troubleshoot grey ccax Wt (Service Sheet 4) 

YES 

Reconnect A3W1 to A5J?. Insert 100 kHz, -40 dBm 
signal' into A5J1 through 50 ohm Feed Thru Termina
tion. Signal should read -40 dBm ±1 dB. 

NO 

Troubleshoot A5 (Service Sheet 4) 

TROUBLESHOOTING TREE AND INTERNAL VIEWS 

Service 

FREQUENCY TROUBLESHOOTING TABLE 

FAULT TEST 

No Markers a. Check Tracking Generator output at front panel: , · rms 
minimum (TRACKING GEN LEVEL full clockwise). 

Inaccurate Fre· b. Check + 150 circuitry at XA7 Pin 2 or XA6 Pin 8: 20 kHz 
quency lndi~etion comb approximately 130 mV p-p. 

c. Check coupling into mixer at A6C7: 130 mV p-p. 

Inaccurate Fre- a. Check ZERO ADJ voltages at white wire. on rear of R6 (ZERO 
quency Indication ADJ). Approximate range: +4.6 t~ +6.7i/ (8552A) or +6.3 to 

+8.8 v (85528). 

b. Check 300kHz voltage at white/orange wire on 300 kHz ADJ 
R5. Approximate range: 14.8 to 16V. 

' c. Check TUNE voltage to IF plug-in at XA7 Pin 8 or XA 11 Pin 
8: adjustable from 0-15V approximate. 

d. Check TUNE voltage at white/r~d/violet wire on back of rear 
wafer of SCAN WIDTH switch S2 (or XA7 Pin 9): 0 to 15V 
approximate. 

Inaccurate Scan a. Measure scan voltage at white/orange/•;ellow wire connected to 
Width second wafer from rear of SCAN WIDTH switch St. The level 

should be about 10V p-p in 20 kHz/DIV and diminish 'propor-
tionally with decreasing scan width. 

b. Check 8552AIB Scan Accuracy. 

Noisy or Unstable a. Check integrated circuits on A7 FREQUENCY control assem-
Sweep bly. 

b. In 8552AIB check frequency control and.47 MHz VTO. 

. Figure 8-13. Overall Troubleshooting Tree (2 of2) 

8-16 

Model8556A 

-



1;··.,' 

;.·, 
" 

Model8556A 

Table 8·4. Assembly and Component Locations 

Component 
. 

Al.· Bandwidth Switch 
A2 Scan Width Switch 
A3 Input Level Switch 
A4 (Reserved for Balanced Input) 
A5 Pre-Attenuator and Preamplifier 
A6 · Frequency Converter 
A7. Frequency Control and Marker Generator 
AS Tracking Generator Output 
A9 Tracking Generator Frequency Converter 
A10 Power Supply 
All Master Board 

C ..1mponent 

C1 ,, 
DS1 DISPLAY UNCAL Lamp 
J1 INPUT 1 Mn 
J2 TRACKING GEN OUT 600 n 
P1 Not Assigned 
P2 LF Section/Display Section 
P3 LF Section/IF Section 
R1 · TRACKADJ 
R2 Not Assigned 
R3 FREQUENCY 
R4 FINE TUNE 
R5 300kHz ADJ 
R6 ZEROADJ 
R7 AMPLCAL 
S1 dBm/dBV 
S2 20 kHz MARKERS 
S3 RANGE kHz 
W1 Signal Input -Gray 
W2 50 MHz Out -White 
W3 47 MHz LO Input- White 
W4 Tracking Gen Out - Red 
W5 dBm/dBV -Orange 
XAll 

INTERNAL. 
VIEWS 

Service Sheet 

9,10,11 
9,10 
4,5,7,11 
(3) 
4 
5 
8,9 
7 
6 
12 
4,5,6,7,8,9,12 

Service Sheet 

4 
12 
4 
7 

12 
4, 6, 9, 10, 11, 12 
7 

9 
9 
9 
9 
11 
4 
8 
9 
4 
5 
6 
7 
4 
4,7,8,9,12 

,, 

Service 

Photo 
BOTTOM ' ' TOP 

· Figures 8-40, 43 
Figures 8-36, 41 ,, 

Figures 8-24, 31, 44 
' 

AI 
Figure 8·22 AIO 

Figure 8-25 AIIXA9 
Figures 8-34, 37 
Figures 8-29, 30 
Figure 8-27 
Fi~ure 8-46 A9 
Figures 8·21, 4 7 All 

A8 

Photo/Location AIIXA7 ' .,,. 
(, ' ' i' 

A7 .. ',I 

Figure 8-14 . ', / 

Figure 6-1 
i'j': ,' '" 

AIIXA& '. ·:· •I' 

Figure 8-14 
' . I . ' 

,-, ) . I,, 

Figure 8-14 
'I'.!':· 

'' 
All 1'8 ' 

· Figure 8-14 
Figure 8-14 
Figure 8-14 

A5 
Figure 8-14 P3 
Figure 8-14 
Figure 8-14 
Figure 8-14 XAII 

W1 

Figure 8·14 W3 
Figure 8-14 
Figure 8-14 W2 

Figure 8-14 
S2 RB 

Figure 8-14 
Figure 8-14 RS 
Figure 8-14 R3 
Figure 8·14 
Figure 8·14 
Figure 8-14 

S3 

A3 A2 A1 S1 

INPUT LEVEL SCAN WIDTH BANDWIDTH Jt 

J2 SWITCH ASSY R1 SWITCH ASSY R7 SWITCH ASSY 

Figure 8-14. Top and Bottom Internal Views 
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Table 8-5. Connector P2 Pin Identification Table 8-6. Connector P3 Pin Identification 

Connector P2 Wire Color Code Function Connector P3 Wire Color Code Function 

Pin 1 . Connects to Pin 4 
,. 

2 92 +100 Volts 
3 . Open 

Pin 1 912 0.03 kHz (8552B)/0.05 kHz (8552A) Bandwidth 

2 913 0.10 kHz Bandwidth 

3 914 0.30 kHz Bandwidth 
4 . Connects to Pin 1 4 915 1.0 kHz Bandwidth 
5-7 . Open 5 926 Frequency Tune Voltage 

8 0 -12.6 Volts Ground Return 6 3 ± 5V Scan Sawtooth 
r11•1• 9 . Open 7 5 Linear Gain Compensation 
"I!!!!!! 10 905 To DISPLAY UNCAL Lamp 8 6 Linear Gain Compensation 

11 . Connects to Pin .12 
I 

12 . Connects to Pin 11 
9 938 LOG REF LEVEL Lamp No. 4 

10 945 LOG REF LEVEL Lamp No. 5 
., 

13-15 . Open 11 946 LOG REF LEVEL Lamp No. 6 (right) 

16 92 +100 Volts 12 90 Sensing Ground 
' 

17-20 . Open 

21 97 -12.6 Volts 

22 - Open 

13 . 
I Open 

14 925 ' 0.01 kHz Bandwidth (85528 Only) 

15 904 8552A/B Sensing for ZERO ADJ 
' 

23 Connects to Pin 24 ' -
24 . Connects to Pin 23 

16-24 . Open 
25 916 10 kHz Bandwidth 

26 902 30 kHz Bandwidth (+20V Out) 

27 902 100 kHz Bandwidth (+20V Out) 

28 . 300 kHz Bandwidth (Open) 

29 96 To AMPL CAL Pot 
30 957 Normal Analogic Line 
31 934 47 MHz LO Scan Voltage 
32 9 ZERO ADJ. Voltage 
33 935 LOG REF LEVEL Lamp No. 1 (left) 

34 936 LOG REF LEVEL Lamp No. 2 
35 937 LOG ~EF LEVEL Lamp No. 3 

,·.' 36 907 -10 Volts 
37 902 +20 Volts · 
38 956 · VIDEO FILTER Analogic Line 

' 

39 958 ZERO SCAN Analogic Disable Line 
40 968 LOG/LINEAR. Sensing 
41 . Open 
A1 Clear 50 MHz IF 
A2 Clear 47 MHz Auxiliary Line 

Troubleshooting Block 
Diagram & Connector 

Identification 

SERVICE SHEET 1 • 

Service 

Connector XA11 ' 
' 

' 

Pin 1 
' 2 

3 
4 
5 

' 
6 
7 
8 
9 

10 

., 

11 
12 
13 
14 
15 

A 
B 
c 
D 
E 

F 
H 
J 
K 
L 

M 
N 
p 

R 
s 

' 
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Table 8-7. Connector XAll Pin Identification -
•' 

Wire Color Code Function 
. 

' 

. Open 

. . Open ,, 
1 Pre-Atten Relay Coil Return 
. Open 

907 -10 Volts 

917 0-200 kHz Scan Tun~ Offset 
901 RANGE kHz Switch 
926 Frequency Tune Voltage 
923 Scan Width Attenuator Input 

95 Scan-Offset Amplifier Offset Input 

91 Tune-Offset Amplifier Frequency Tune Input 
947 TRACK ADJ Supply 

. Open 

. Open. 
905 To DISPLAY·. UNCAL Lamp -

. Open -. Open 
2 Pre-Atten Relay Coil Supply 

968 LOG/LINEAR Sensing 
97 -12.6 Volts 

948 RF Markers Switch 
928 Tune-Offset Amplifier Output 

98 FINE TUNE Pot 
927 Voltage - Follower Amplifier Input 

93 Scan - Off~et Amplifier Scan Input 

902 +20 Volts 
•'' 

967 TRACK ADJ Voltage 
. Open 
0 Chassis Ground 

. Open 

' 

-' -
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· Model 855$A 

SERVICE SHEET 1 

·INTRODUCTION 

General 

, .. •' 

The troubleshooting block diagram can be used to 
quickly isolate trouble to the circuit board, or 
assembly, level. To implement repair, tum to the 
service sheet that covers the faulty circuit/ board 
and follow the troubleshooting procedure. 

I 

Related Adjustments 
! . 

I 

' 

,After repairing a circuit board, perform th~ adjust-
ment procedures, if any, specified in the trouble· 
shooting procedure. 1

1 

I, 

I , 

TROUBLESHOOTING 
I 

I 

II 

I 

Equipment . . 1

\ 

Oscilloscope . . . . . . . . . . HP 180A/1801A/l18208 
X10 Oscilloscope Probe ........... HP 10004A 

. Digital Voltmeter . HP a4808/3484A, Optior11 042 
Cable Assy . . . . . . . . . . . . . . . . . . . . . HP llli02A 
Test Oscillator . . . . . . . . . . . . . . . . . . . . HP I. 518 
BNC Cable Assy (2) .•.........•.. HP 10 03A 
Adapter ..................... HP 1250-l236 
Adapter . . . . . . . . . . . . . . . . . . . . . HP 1250-~237 
Extender Cable Assy ......... HP 11592-6 015 
Interconnection Cable Assy .... HP 11592-6 1016 

. I 

i 
' Extender Cable Installation 1 
' 

Push .the front panel latch in ttJe direction/ indi· 
ce.ted by the arrow until the latch disengag~s and 
pops out from the panel. Pull the plug-ins (mt of 
the instrument. Locate the black press-to-telease 

· button on the right side of the LF Sectiori. Press 
the button and firmly pull the two section~ apart. 
When the two sections separate at the front panel, 
raise the upper section until it is above the lower 
section by two or three inches at the. front panel. 

. Disengage the metal tab-slot connection at the rear 
and ~eparate the sections. Remove top and bottom 
(,!overs from the LF Section. 

.. SERVICE 
SHEET 1 

"' ,, .' ,) .r . 
' 

Place the plate end of the HP 11592-60015 Exten
der Cable Assembly in the Display Section and 
press firmly into place so that the plugs make 
contact. · The plate and plugs cannot be installed 
upside down as the plate has two holes correspond· 
ing to the two guide rods in the mainframe. 

Connect the upper cable plug to the LF Section 
and the lower cable plug to the IF ,l)ection. The 
plugs are keyed so that they will go on correctly · 
and will not make contact upside down. Connect 
HP 11592-60016 Interconnection Cable Assembly 
between the LF and IF Sections. The connectors 
on the cable are keyed by the shaPe of the plug 
and the arrangement of the pins. Press the connec
tors firmly together and extend. the instrument& as 
far apart as the cable will allow without putting 
stress on the connectors. 

Measurement Procedure 

Set the analyzer controls as specified on the block 
diagram. Set the 1'est Oscillator for the signal 
shown and apply the signal to INPUT. Apply 
power to the analyzer .. 

NOTJ!: 

The meter on the HP 651B Test Oscillator 
is calibrated to reaci volts into 50 (or 600) 
ohms. If the oscillator is terminated in a 
high impedance, suci. as the analyzer 
INPUT, its meter will .!ead one-half the 
applied voltage. Use a 5U-ohm F'eed Thru 
termination· or set the oscillator for half 
the desired voltage. 

Check the de voltages shown with a Digital Volt· 
meter. If the voltages are incorrect, see Service 
Sheet 12. . 

Check the waveforms shown with an oscilloscope: 
use a BNC e11ble and adapters to check waveforms 
at cable plugs and jacks, and use the X10 probe to 
check waveforms· at test points and circuit board 
connector pins (connector p; 's are available on the 
bottom of 8556A r.hassis). 

Follow the.· instructionv listo:!d under waveforms. 
For example, (!beck the si~nal at A6J3 by removing 
the brown cabl€: (A9Wl) from jack A6J3 and 
connecting an oscilloscope to the jack with an 
adapter and a BNC cable. · 

UODmVrms) 

APPLY THIS SIGNAL 

. i ' . 

.... 
" 

I''' 

· NOT£: .SERVICE SHEET3 
RESERVED FOR 
OPiUlNAL INPUTS 

TRACKING 
GEN()UT. 

I 

·~)jl.l2~.< 

· i.rRAcK ADJ I 

3MHZ 

1100 mV~ms) L _ ~··':'. _· _. ---
0 ... · 

1 tt:;r1·· 
100kHz 

... :', ·:.·· .. · 
'• '···,'.') ,·· 

' ' ' . ' 

:· ·:~"' 

+20VI :t2V 

-&.,.......~.· , ·20VI tZ\1 
I .. -II ' ' .. !, 

•".·. . -~·~'' :' .. >.< 
'' '' '· ..... ·.'··· ... 

[~.······ ...•. , .•... ·.,:··.·'. 
.· ,' . •, · ..... ·.· ,'. '.; 

, ... , ' ' 

I ' 0""1 .. ·· 
>-~.12(~~-(Jrvn~_..,--h~~ ~~~::!)~· · :n. 

<[I• ·.· .. ·.·· .. · .... ·.·· .. ··. 

f\-..0.22V 
' \)_ 100kHz 

' AT A5J2 WITH A3Wl 
Dl SCONNECTED 

SE.RVICE 4 SHEET . ·. 

9 
I 
I 
I 

I 
I 

(\ (\-.4.0V 
' V VlMHz 

WITH 20KHz MARKERS f 
SWITCH IN 

SEI!VICE • ' . ··.·s. ·• ···IUT ,, 

< ·•·· .. ·•··•···. ·A3 
. . ... ..:. -· .;;;...,, 

I . ·, )_ . 

(\ (\-. 0.07V 
.· 1 v \)_lOOkHZ 

' AT A3W2 WITH A3W2 
DISCONNECTED . 

', ' '':' ., .. ·.r-.•.. · ... ,....-u· · .. ·.·.···•· .. · .. ·.·.·· .. ··. 
' ' ' ' . ; ' 

' ' ' ' ' . 
. . . 

+150 L ' 
.
' i•: 

' ·,' 

--

'• : . 
.'' ' 

I 
. I 

A11XA6 
·I . 

, .. ·• : ' 

8 

·:: ' 

100 kHz ENVELOPE _l 

~0.04V 

' 113 ."'-· .... ·. AT A6J2 WITH W2 
'It' :: DIS CONNECTED 

: .. I I . 
I ... 

At I 
! . 

'\: .. ·,:,, 1! "' 

-r 
2.5V 

t 

A9Wl I 

•' , ... , 
' ,,·,< :' ' : ~ ' ' 

SERVICE 
. · 1>HEET 5 

(\ (\-. •1.2V / v \)_ 50.15 

AT A6J3 WITH A~ 
DISCONNECTED 

AT W3 WITH W3 
Dl SCONNECTED 

'' ··.·. S.~ICt.'• .:. 
·: j.\ . . 1.-rr •. . .,,· . ' :.,s,...,.,,,.,, 

' •:, 
I 1.'' 

. \ SERVICE \ ... ,.: ... : ·,'·'•,:$11m'·'· 

.. ·.· ANAi.OGICCiRCUITS: .... :. · 
· .. '· SC~WIDTH. . . 

· BANDWIDTH . · 

. ; ., 

SERVIC:E · ... 
sHm·.1G. 

· ·IF SECTIOft:CoNrROL·CI·RCUITSi: .· .. · ... 

.r.· LOG REFL£VEL LAMPS 
AMPL:CAL ·. . .. 

BAND.w,Dni 

. : '.,, . . ' ' . ,·:· 

' ·SERVICE ' ..... sll&1i.11!. 

SET ANALYZER CONTROLS AS FOLLOWS: 

FREQUENCY ......................... 100 kHz 
Fl NE TUNE ....................... CENTERED 
SCAN WIDTH ........................ ZERO 
INPUT LEVEL ................... ·ZO dBmldBV 
TRACKING GEN LEVEL ........... CAL 100 mV 
RANGE •.••••.•..•••••••••••••••• 0'"300 kHz 

. dBm/dBV •• ••.••••••.•••••••••••••. 5IK'2 dBm 
20 kHz MARKERS ....................... OUT 
LOG/LINEAR ..................... 10 dB LOG 

~EPERENC! DESIGNATIONS WITHIN OUTLINED 1-• • -) 
ASSEMILIES ARE ABIREYIATEo. FULL Dflllii<ATIIIN IN· 
CLUDI!S ASIEMILY NUMBER; '·I·· Rl 01' ASII!MILY AI 
IS AIRI. DESIGNATIONS Of OTHU COli-INTI A~E 
COMPLETE AIIIIOIIN. 

Service 

Figure 8·15. Troubleshooting Block Diugr, m 
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SIMPLIFIED ANALYZER BLOCK DIAGRAM 

The Hewlett-Packard Model 8556A LF Section was designed to be used with 
an 8552 series IF Section and a 140 series Display Section. When the three · 
units are combined they function as a low frequency spectrum analyzer. The 
analyzer operates· like a swept receiver. It alectronically scans an input signal . · 
and displays the frequency and amplitude of its composite components on a 
CRT. 

( The analyzer's tuning section, the 8556A, contains circuits that a~nplify the 
::. signal arid shift its frequency to put it in the IF passband. The LF Section 
.t •. also has a tracking generator and a marker generator. 

The IF Section contains a local· oscillator that is swept, in frequency, by tbe 
same saVIrtooth that sweeps the CRT. This swept LO is mixed with the signal 

···· from tht! LF Section; the resulting 3 MHz signal passes through bandwidth 
· shaping cireuits, a log/linear amplifier, a rectifier, and is sent to the Display 
Section. · 

:. The Display Section has a CRT that displays the signal's amplitude vs. its 
/: frequency. Because the amplifiers and . oscillators in. the analyzer are 
··'calibrated, the signal's voltage (mV, p.V, dBV) or power (dBm) and fre:

~r. quency can be read directly on the CRT·. 
;:-

' •II 

:·· LF SECTION BLOCK DIAGRAM 
,, 

'· Pre·Attenuator and Preamplifier 

·' The input _Jgnal passes through the pre-attenuator to the oreamplifier. The 
: pre-attenuator has 0 or 30 dB of attenuation, depending upon the position 

·• of the INPUT LEVEL switch. The preamplifier has a high impedance input 
·. and its gain depends upon the way the signal's amplitude is being measured; 
· the gain is set by the IF Section LOG/LINEAR switch and the LF Section 

dBm/dB V switch. 

Post·Attenuator and Frequency Converter 

· From the preamplifier the signal is fed through the. post-attenuator and a ·low 
pass filter to a balanc·~d mixer. The post-attenuator works in .conjunction 

·· with the pre-attenuate·. Together they attenuate the input signal from 0 to 
50 dB depending up •n the setting of the INPUT LEVEL switch. This 
attenuation reduces sp·Jrious xnixing products in the mixer, insuring that the 
mixer is not over-drive11. 

The low pass filter prevents high frequency signals from reaching the mixer; 
its cut-off frequency is about 1 MHz. The balanced mixer combines the 20 
Hz· to 300 kHz input with 50.150 MHz from the crystal oscillator. The 
difference fre~uency is fed through the buffer amplifier to the IF Section. 

20kHz Marker Circuits 

When the 20kHz MARKERS switch is depressed, 3 MHz from the tracking 
generator is fed to the marker dividers. This division results in narrow, 20 
kHz pulses which are then fed into the input signal path. The 0.33 
microsecond width of th8- pulse ensures that 20 kHz markers will extend to 
300kHz with no significant amplitude decrease. 

Block Diagram 

SERVICE SHEET 2 ·~ 

·' 

: ,)'; . 

' I 
! 
I 
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·.'Service·. 

. S~.iVICE SHEE'!" .2 (cont'd) 
. ' . 

Frequency Control Circuits 

The frequency of the 47 MHz LO (located in the IF Section) is determined by: .. . . 

a. The voltage from the voltage follower. 

b. The voltage from the scan-offset amplifier and scan width 
attenuator. · 

c. The voltage from the ZERO ADJ pot. 

When SCAN WIDTH is set to PER DIVISION or ZERO, the voltage to the 
voltage · foll~wer is determined by the output of the tune-offset amplifier 
(which sums the voltages from the FREQUENCY and FINE TUNE 
controls), and by ~he RANGE switch. In o-10f, the input to the voltage 
follower is pre-set. · 

When SCAN. WIDTH is set to PER DIVISION or 0-lOf, the ramp from the 
IF Section is p1ocessed by the scan-offset amplifier. and attenuated by the 
scan width attenuator (attenuation is in proportion to the PER DIVISION 
setting). This ramp then sweeps the 4 7 MHz LO. The ramp is not used when 
SCAN WIDTH is set to ZERO. 

Tracking Generator Frequency Converter 

The tracking generator produces a signal which precisely tracks the spectrum 
analyzer tuning frequency. The signal from the 47 MHz LOin the IF Section 
is · fed through an amplifier to a balanced mixer. There it is mixed with 
50.150 MHz from the frequency converter. The difference frequency (3-3.3 
MHz) is filtered., ampltfied and fed to another balanced mixer. 

. ' 

Tracking ~enerator Output 

The balanced mixer mixes 3 MHz from the crystal oscillator with 3 to 3.3 
MHz from the frequency converter. The crystal oscillator can be tuned to 
{;~entA!r the tracking generator signal in the IF passband. The difference 
frequency from the balanced mixer is filtered and sent to · the output 
amplifier. The· gain of the amplifier is controlled by the TRACKING GEN 
LEVEL control. The amplifier's output is 100 mV in CAL (into an open 
circuit) and can be increased to about 3 volts. 
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SERVICE SHEET 4 

THEORY OF OPERATION 

General 

The Pre~Attenuator . and Preamplifier Assembly A5 contains the 
pre-attenuator and the preamplifier, and it is isolated from chassis ground. 
Preamplifier power is supplied by the Power Supply Assembly A10 (see 
Service Sheet 12); the .isolated ground used by the input circuitry also 
originates on the A10 assembly. 

Pre-Attenuator 

TQe pre-attenuator is used in the last three positions of the INPUT LEVEL 
switch. The switch controls relay A5Kl, and resistors AllRl and R2 isolate 
K1 from chassis ground. The pre-attenuator is a 30 dB voltage divider. C IN 
capacito: A5C6 adjusts attenuator capacitance so that LF Section input 
capacitance does not change when the attenuator is used. COMP capacitor 
A5C7 adjusts attenuator flatness. A5R5 and A5CR3 through CR6 protect 
the preamplifier from input overloads. 

Preamplifier 

A5Ql through Q4 and associated circuitry form a feedback amplifier. Q4 is a 
low noise, jupction FET with high input impedance. QS is a common base 
amplifier that matches the low ·impedance at the drain of Q4 to the high 
impedance at the base of. Q2; this provides high voltage gain. Q2 provides 
hig'h current gain ·and some voltage gain. Ql isolates. the collector of Q2 from 
the A5 assembly's 100 ohm output impedance. The gain of the amplifier is 
controlled by the feedback from the emitter of Q1 to the source of Q4. 

. '. 

With the LOG/LJNEAR switch on the IF Section set to LINEAR, open 
circuit gain is 8 dB. With LOG/LINEAR set to LOG (either 2 dB or 10 dB), 
-12.6 V turns on AllQl, which turns on A5K2. This adds the feedback 
.divider to the. amplifier, and the dBm/dBV switch controls amplifier 
feedback through A5R 7, RS and R9. Therefore, the gain of the amplifier 
depends u'pon the settings of the LOG/LINEAR and the dBm/dBVswitches. 

TROUBLESHOOTING 

Equipment: 

Digital Voltmeter ...................... HP 3480B/3484A Option 042 
Test Oscillator ................... · ............ o • • • • • • • • HP 651B 
AC Voltmeter . . . . .. 0 • • • • • • • • • • • • • • • • • • o ••••••••••••• o HP 400EL 
BNC Cable Assy (2}1 .......... o • o ••• • ••• o •••••••••••••• HP 10503A 
Cable Assy, . ~ ...••.•....•... ~ ~ ...•...................• HP 11002A 
Adapter . . . . . . . . . . . . . 0 • • • 0 • • • • • • • • • • • • • • • • • o • • • • • HP 1250-1236 
Extender Cable Assy . o, .••••••• ,1 ••••• o •• , ••• , •••••• HP 11592-60015 
Extender Board . . .... 0 • • • • • • 0 0 • • • o • o • • • • • • • • o o •••• HP 5060-0256 

General 

Normally trouble is isolated . to the Pre-Attenuator and Preamplifier 
Assembly A5 using .the overall troubleshooting tree or the troubleshooting 
block diagram. Isolate trouble to the circuit level us~ng the troubleshooti~g 
tree and procedures outlined . below. The voltages llsted on the schemat1c 
should assist in isolating trouble to a specific component. 

SERVICE SHEET 4 (cont'd) 

Supply Voltages and Isolation 

With Digital Voltmeter measure voltage ~t +20 VI and ~20 VI test points on 
assembly cover. The voltages should be +20 ±2 V and ....:..20 ±2V. Conr.ect test 
leads from assembly cover to chassis ground and measure resistance; it 
should be about lOOK ohms. 

If either of the above checks are out of Jimits, remove A5 assembly from . 
chassis and re-check (voltages will be + +28 ±4V and -28 ±4 V.) If checks are 

r still out of limits, see Service Sheets 5 and 12. 

Pre-Attenuator 

! Connect AC Voltmeter to A5J2 (OUTPUT) and Test Oscil1ator to analyzer 
INPUT (on front panel). Set oscillator for a 3 kHz signal and check that 
attenuation is 30GB ±0.20 dB when INPUT LEVEL is switched from -40 
dBm/dBV to -30 dBm/dBV. Set oscillator to 300 kHz and again check 
attenuation. 

If the checks outlined above indicate pre-attenuator malfunction, remove A5 
assembly from chassis and re-install on extender board. Check tha:t relay· 
A5Kl is. operating correctly, then check components in 30 dB pad. After 
repairing pre-attenuator, perform adjustments specified in paragraph 5-24. 

Preamplifier 

Connect Test Oscillator directly to AC Voltmeter; set oscillator for 3 kHz 
and a -30.00 dB reading on voltmeter (about 25mV). Coonect oscillator to 
analyzer INPUT and connect voltmeter to A5J2 (OUTPUT). Don't change 
oscillator signal amplitude. Set INPUT LEVEL switch to -40 dBm/dBV and 
LOG/LINEAR switch to LINEAR. The voltmeter should read -22.00 dB 
±0.20 dB (for a preamplifier open circuit gain of 8 dB). 

Set LOG/LINEAR switch to LOG and dBm/dBV switch to dBV. The 
voltmeter should read -15.00 ±0.20 dB (for a pre-amplifier open circuit gain 
of 15 dB). ' 

Set dBm/dBV switch to 600!2 dBm. The voltmeter should read -12.88 dB 
±0.20 d~ (for a preamplifier open circuit gain of 17.22 dB). 

SG-t dBm,/dBV switch to 50n dBm. The voltmeter should read -2.00 dB 
±0.20 dB\ (for a preamplifier open circuit gain of 28 dB). Repeat the checks 
with oscill,ator set to 300 kHz. · . 

I 

I NOTE 
If ~sing 8552B IF Section with serial prefix 977 and below, 
or, 8552A with serial prefix 991 and below, check that IF 
Section < onnectors XA8 pin ,8 and JS pin 40 are connected 
together (should be electrical short) . .If not, connect them 
with a length of 968 (white-blue-grey) wire (24 AWG). 

If the checks outlined above indicate preamplifier malfuncti.on, remove A5 
assembly from chassis and re~install on extender board. Check that relay 
A5K2 is operating correctly; check dBm/dBV switch S1 and A5Q1 through 
Q4. After repairing preamplifier, pei.'form mixer balance adjustments 
specified in paragraph 5-26. 

I 

Pre-Attenuator and Pre-Amplifier 

S~RVICE SHEET 4 t 

Service Mode18556A 

SERVICE SHEET 4 (cont'd) 

Troubleshooting Tree 

SuP,ply Voltage• and Isolation _ __., BAD --.. Check A 10 and components that 
~ ... bridge isolated ground and chassis 

GOOD ~ound 

! 
Pre·Attenuator _____ ...,BAD --• Check A5Kt, C6, C7, R3,and R4 

~ 
GOOD 

~ 
Preamplifier ______ ..,.. BAD --• Check A5K2, 01, 02, 03 and 04 

! 
GOOD 

! 
Unit functions properly 

'. )' 

.'· 
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SERVICE SHEET 5 

THEORY OF OPERATION 

General ,., 

The post attenuator operates ,in conjunction with the pre-attenuator to 
control· the level of signals reaching the balanced mixer. If INPUT LEVEL is 
always set to the lev~l of the in put,' signal, distortion in the mixer will be 
minimum. Isolated ground (see Service Sheets 4 and 12)' continues into 
Input Level Assembly A3 and into Frequency Converter Assembly A6.to the 
mixer. 

Post Att.enuator 

The post attenuator contains a 20 dB L-pad, a 10 dB L-pad and a straight 
through connection. They are selected sequentially (0, 10 dB, 20 dB, 0, 10 
dB, 20 dB) as INPUT LEVEL is turned counterclockwise. Each L-pad is a 
simple voltage divider w.ith an impedance of 100 ohms. 

' ' ' ' 
Low Pass Filter 

The signal from the post attenuator is fed into a low pass filter. Its cut-off 
frequency is about 1 MHz and its input and output impedan~e is 100 ohms. 
The 20 kHz markers, when used, join the signal path at the filt~r (see Service 
Sheet 8). , 

I 

Balanced Mixer 

The du~l balanced mixer has a matched diode quad and adjustments t9. null 
local oscillator feedthrough. The diode quad is composed of four, mntched 
hot carrier diodes and carrier suppression is about 90 dB when properly 
balanced. 

Buffer Amplifier 

The buffer amplifier isolates the balanced mixer from the IF Section. The 
amplifier input has an impedanced matching circuit and its gain is about 2 
dB. 

" 

50.150 MHz Local Oscillator 
I 

The 50.150 MHz local oscillator is a crystal controlled Colpitts. Feedback is 
through the capacitive voltage divider in the tank circuit. The oscillator 
output is fed through A6Q3 to the mixer; Q3 has a voltage gain of about 2. 
The output is fed to the tracking generator through A6Ql; Q1 has slightly 
lP.ss than unity gain .. ' 

TROUBLESHOOTING 

Equipment: 
Oscilloscope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 180A/1801A/1820B 
X10 Oscilloscope Probe ............................... HP 10004A 
Digital Voltmeter ...................... HP 3480B/3484A Option 042 
Test Oscillator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 651B 
AC Voltmeter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , HP 400 EL 
BNC Cable· Assy ( 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 1 0503A 
Cable Assy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 11 002A 

''} 

I,' > 

SERVICE SHEET 5 (con.~'d)' 

· j . Adapter .......... · ............................... HP 1250-1236 
Adapter ............ : ............................ HP 1250-1237 
Extender Cable Assy ..................... · ........ HP 11592-60015 
Extender Board ........................... ~ . . . . , . . . HP 5060-0256 

I• 

General 

Normally trouble is isolated to. the post attenuator ar~d the Freqti~ncy 
Converter Assembly A6 using·· the overall troubleshooting tree or · the 
troubleshooting block diagram. Isolate trouble to th'~ circuit level using the 
troubleshooting tree and procedur!'?s outlined below. The voltages listed on 
the schematic should assist in isolating trouble to a specifiC component ... 

Extend the LF and IF Sections on the extender cables; remove the A6 
assembly from the chassis and re-install it on the extender board. 

Isolation 

Disconn~ct yellow cable (A3W2) from A6.i1 (INPUT); using Digital 
Voltmeter, measure resistance from outer conductor of Jl to chassis ground. 
The voltmeter should indicate an open circuit. If it indicates less than an 
open circuit, check components in low pass filter and balanced mixer, 
expecially capacitors that bridge isolated ground and chassis ground. 

Post Attenuator 

Connect Test Oscillator to ana:yzer INPUT. Connect AC Voltmeter to 
yellow cable (A3W2) with adapter. Set analyzer INPUT LEVEL to -60 
dBm/dBV and adjust oscillator for.O dBm reference on voltmeter (at about 3 
kHz). Check that voltmeter reads as follows while switching INPUT LEVEL: 

INPUT LEVEL Voltmeter 

-60dBm/dBV 0 d.L (reference) 
-50dBm/dBV -- 10 dB ±0.2 dB 
-40dBm/dBV :_ 20·dB ±0.2 dB ' 

-30 dBm/dBV - 30 dB (reference) 
-20 dBm/dBV - 40 dB ±0.2 dB 

' -lOdBm/dBV -50 dB±0.2 dB 

If the checks outlined above indicated post attenuator malfunctiqn, check 
components associated with post attenuator on Input Level Assembly A3. 

Low Pass Filter 

Connect Test Oscillator to analyzer INPUT; connect Oscilloscope (with XlO 
probe) to test point A (junction of A6Cl0, 1..7, R2 and T3). Set analyzer 
controls as follows: 

INPUT LEVEL .................................... · -30 dBm/dBV 
dBm/dBV ........... · .................... · ............ 50 !l 9Bm 
LOG/LINEAR ........................................... ; . LOG 

Set oscillator for 3kHz, 200 mV signal (at the 50 ohm output). 
·' 

Post A ttenuator and Frequency Converter 

SE~VICE SHEET 5 ~ 

Service 

SERVICE SHEET 5 (cont'd) 
NOTE 

The meter on the HP 651B Test Oscillator is calibrated to 
read vo!ts into 50 ·(or 600) ohms. If the oscillator is 
terminated in a high impedance, such as the analyz~r INPUT, 
its meter will read one-hhlf the applied voltage. Use a 50-ohm 
Feed Thru Termination or set the oscillator for half the 
desired voltage. 

Check that yellow cable (A3W2) is connected to A6J1 (INPUT). Signal at 
test point A should be 3kHz sine wave at approximatley 0.2 V p-p.lf signal 
level is incorrect check components in low pass filter. After repairing low 
pass filter, perform mixer balance adjustments specified in paragraph 5-26. 

50.150 MHz Local Oscillator 

Connect Oscilloscope (with X10 probe) to test point C (A6Q1-c). Signal 
should be 50.150 MHz sine wave, 0.9 V to 1.6 V p-p (with brown cable to 
A6J3 disconnected). Connect probe to test P'' 1t B (A6Q3-c); signal should 
be 50.150 MHz sine wave, 3.2 V to 4.8 V p-p. (In both cases, frequency 
should be 50.150 MHz ±3.0 kHz). · 

If signal is incorrect at one test point but not at both, check appropriate 
amplifier. If signal is incorrect at both test points, check A6Q2 and 
associated components. After repaU'ing oscillator, perform 50.150 oscillator 
adjustment specified in paragraph 5-25 and mixer balance adjustments 
specified in paragraph' !l-26. 

Balanced Mixer 

Connect Test Oscillator to analyzer INPUT; connect Oscilloscope (with X10 
probe) to test point D (junction of A6T3, C22, C23 and L9). 

Set analyzer controls and Test Oscillator as specified in low pass filter test. 
Signal at test point D should be 3 kHz ·modulation envelope as shown on 
schematic. Envelope amplitude at test pointE (J2) should be approximately 
0.4 V p-p with clear cable at J2 disconnected. If envelope amplitude is 
incorrect, check components in buffer amplifier. After repairing amplifier, 
perform mixer balance adjustments specified in paragraph 5-26. 

Troubleshooting Tree 

Isolation 

+ 
--------- BAD ---- C,heck components that bridge iso· 

l~ted ground and chassis ground. 
'' 
.I' 

GOOD 
+ Po&t Attermator ------ BAD ---+ Check A3R1.·4 
t 

GOOD 
+ low Pass Filter ------+BAD ---+-Check ASLH, Rl, R2, CS& C8·10 

+ GOOD 
+ 

50.r0 MHz local Oscillator ...;...._.._ BAD ___ .,. Check A601, 02, and 03 

GOOD 
~ . 

Balanced Mtxer ---,..-----+ BAD,;,---+ Check mixer and A604 

G~D ··~ 
I , .. :•: 
t I' I' '}l 

Unit functions properly ( 1/i 
&-.--------,..:_.------'-· ~·~·,c;.,:-------------'--...J 

' .. ,,·, 
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SERVICE SHEET 6 

THEORY OF ·oPERATION . 

Genera.l 

'· 

., 

The tracking ~enew:ator produces a signal that precisely tracks the spectrum 
analyzer tuning frequency. It does this.· by combining the 47 MHz LO from 
the IF Section with the 50.150 MHz LO from the LF Section, combining the 
difference .. frequency (3 to 3.3 MHz) with 3 MHz, and amplifying the second 
difference frequency (0 to 300 kHz). The circuits associated with the first 
frequency conversion are on the Tracking Generator Frequency Converter 
Assembly A9. 

47 MHz Amplifier 

The signal at A9J1 is 47 MHz ±150kHz and comes from the IF Section 47 
MHz LO. Signal amplitude at J1 is about-. 7 dBm, and is amplified by'A9Ql 
and Q2; signal amplitude at the mixer is about 1.2 V p-p. 

Balanced M ixar 

The dual balanced mixer combines 50.150 MHz. f~om the Freqi\ency 
Converter Assembly A6 with 47 1\tiJiz ± 150 kHz from the ampHfier, takes 
the 3 to 3.3 MHz difference frequency and feeds it to ·the low pass filter. 
Filter cutwoff frequency is about 5 MHz~ 

3 M Hz Amplifier 

A9Q3, Q4 and Q5 form the 3 MHz.amplifier, and the 3 to 3.3 MHz signal at 
the amplifier input is about 120m V.. The amplifier increases this to a level of. 
about 1.2 V p-p which is fed to the ·balanced mixer in the Tracking 
Generator Output Assembly AS. 

TROUBLESHOOTING 

Equipment: 
,, 

Oscilloscope ..................... , . . . . . . . . HP 180A/1801A/1820B 
X10 Oscilloscope Probe ............................... HP 10004A 
Digital Voltmeter ...................... HP 3480B/3484A Option 042 
Cable Assy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 11 002A 
Extender Cable Assy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 11592-60015 
Extender Board .................................... HP 5060-0256 

General 

Normally trouble is isolated to the Tracking Generator Frequency Converter 
Assembly A9 using the overall troubleshooting tree ot· the troubleshooting 
block diagram. Isolate trouble to the circuit level using the troubleshooting 
tree ·and procedures outlined below. The voltages listed on the schematic 
should assist in isolating trouble to 6 specific C~!nponent. 

Extend the LF and IF Sections on the extender cables; remove the A9 
.assembly from the chassis and rewinstaU it on the extender board. 

' 
Tracking Generator Frequency Conr;erter 

SERVICE SHEET ~ ~ 

. ' ', : ~ . 

I 

' '/ 

Service 

SERVICE SHEET 6 (cont'd) 

47 MHz Amplifier 

!' 

I 

\ 

Connect oscilloscQpe (with X10 probe) to. test point A. (.A9Q1wb). Set SCAN 
WIDTH ·to ZERO; signal should be 46.85 to 47:15 MHz sine wave 
·approximately 0.22 to 0.42 V pwp. If not, check 4 7 MHz dscillator in IF 

·Section. 

Connect oscilloscope (with X10 'probe) to test' point B (A9Q2-c). Signal 
should be 46.85 t<\ 47.15 MHz sine wave at approximat.:~ly 1.2 V p-p. If not, 
check 4 7 MHz amplifier circuits. 

· Balanced Mixer 

Connect..oscilloscope (with XlO probe) to 'test po.int C (A6Q3-b ). Set'SCAN . I 
WIDTH · to ZERO. Signal should be 3.0 to ', ;3.3 MHz sine wav1.e at · · 
approximately 0.35 V p-p. If not, check balanced mixer and low pass (ilter 

"circuitg. · 

, · 3 M.Hz A111plifier 1 
' . I• I 

Connect Oscilloscope (with X10 probe) to test point 1. Set SCAN WIDTH to 
ZERO. Signal should be as shown on schematic: 3.0-3.3 MHz, 1.0 ±0.3 V 

:-: p:~·p. lf not,. check 3 MHz amplifier circuits. 
·, ~ 

Troubleshooting Tree 

47 MHz Amplifier-----+ BAO ----.Check A901, 02 and IF Section' 

' 41 MHz LO 

GOOD 

J 
Balanced Mixer ------+ BAD --• Check A9CR2·9 and Low Pass 

f 
i Filter 

GOOD 

~ ,, 

3 MHz Amplifier -----+ BAD --- Check A903, 04 and 05 

J 
GOOD 

' Unit functions properly ····, i ' 

' ,\ . 
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. SERVICE SHEET 7 
. J . '• 

. THEORY OF OPERATION 

General 

.The ·tracking generator produces a signal that precisely tracks t~te spectrvm 
analyzer tuning frequency; 3 to 3.3 MH;.; frllm the ':t'rack~g Generator 
Frequency Converter Assembly A9 is mixed wjth 3 MHz. The difference 
frequency (0 to 300kHz) is filtered, amplified, and fed tc the front panel. 

' . 

Balanced Mixer · 

The' balanced mixer combines the 3 to 3.3 MHz signal with 3 MHz from the 
3 MHz osciilator an~ feeds the difference frequency to a low pass filter. The 
mixer uses a matched diode quad. 

3 M Hz Oscillator 

A8A1Q3 and Q4 form a crystal oscillator. The transistors alternately turn on 
and off, producing a high amplitude 3 MHz signal. 

' 

Varactor A8A1CR 7 is used as the fine frt:quency control elemem, and the 
range of varactor control is ±140Hz. A8A1L3 is selected to center thE~ range 
of varactor control at 3 MHz. · ' 

A8Q2, CR5 and CR6 limit the 3 HMz signal so that it is flat over the 
frequency range ()f the oscillator. The signal level from the balanced mixer 
depends ·upon the level of the 3 MHz oscillator signal, so the 3M Hz signal, 
controlled by AMPL ADJ A8A1R1, is used to amplitude calibrate the 
t!acking generator. Because the mixer's output level is relatively insensitive 
'to changes in signal level from the frequency converter (see Service Sheet 6), 

. tracking gener11tor ampli~tude calibration is maintained when the LF Section 
is used with different IF Sections. · 

Switched Buffer Amplifier 

Buffer amplifier A8A1Q1 is normally off. It is activated by negative voltage 
from the marker generator circuits whenever the 20kHz MARKERS switch . 
is depressed (see Service Sheet 8). When the amplifier'is on it feeds 3 MHz to 
the marker generator. 

Low Pass Filter 

A8Ql is a buffer amplifier that isolates the filter from the mixer. A8Q2 
isolates the filter from the output amplifier. FLATNESS ADJ A8R9 in the 
emitter of Q1 adjusts the flatness of the high end ·of the filter by varying the 
filter's input resistance. The filter is flat to 300kHz. 

Output ~.mplftfier 

A8Q3 thro~gh Q6 form a feedback amplifier. A6 provides enough current so 
that at maximum signal with the output shorted the amplifier does not clip. 
Amplifier gain is controlled by TRACKING GEN LEVEL control A3R5; 
gain is variable from 3 to 100 (10 to 40 dB). When TRACKING GEN 
LEVEL is full counter-clockwise (CAL 100 mV), the amplifier hasa gain of 
3 and delivers 100 mV into an open circuit (50 mV into 600 ohms). As. 
TRACKING GEN LEVEL is turned clockwise, A8R12, R13C8, and A3R5 
divide the feedb;,tck and amplifier gain increases. 

·: 

'•'· 

SERVICE SHEET 7 (cont'd) 

. TROUBLESHOOTING 

Equipment: 

Digital Voltmeter ...................... HP 3480B/3484A Option 042 
AC Voltmeter ........................................ HP 400EL 

i BN,C nable Assy .... · .......................... •. ·, . . . . . . HP 1 0503A 
Cabl1 ;ssy ................................ ·~ . . . . . . . . HP 110C2A 

1 Oscf .1scope ; .................. , .......... HP 180A/1801A/1820B 
X10 n:cilloscope Probe ..................... , ......... HP 10004A 
Extender Cable Assy ............................. HP 11592-6r \15 
FJxtender Board . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 506< · ; 256 
Frequency Counter .................................... HP 5327C 

General 

Normally trouble is isolated to the Tracking Generator Output Assembly AS 
using the overall troubleshooting tree or thetroui>leshocting block diagram. 
Isolate trouble to th~ circuit level using the troubleshooting tree and 
procedures outlined below. The voltages listed on the schematic should assist 
in isolating trouble to a specific component. · 

' .,. \. 

Extend the· LF and· IF Sections on the extender cables; remove the AS 
assembly from the chassis and re-install it on the extender board. 

3 MHz Oscillator 

Oeiiress 20 kHz MARKERS switch and connect Oscilloscope (with X10 
probe) to test point C (A11XA8 pin 2); signal should be ~:>s shown on 
schematic: about 3 MHz, 4 V p-p. Connect Frequency Counter to test point 
C and vary TRACK ADJ, on analyzer front panel, through its full range. 
Frequency should vary (from 3 MHz) at least ± 140 Hz. (Factory selected 
component A8AIL3 sets center of variation, see Table 8-1.) 

If checks indicate oscillator malfunction, remove cover from 3 MHz 
Oscillator Assembly A8Al and check ASA1Q1, Q3, Q4 and associated 
components. · After repairing oscillator, perform tracking generator 
adjustments specified in paragraph 5-27. 

NOTE 
' 

A8Al can usualy be repaired without unsoldm:ing entire 
board. If it becomes necessary to unsolder A8A1, unsolder 
the six pins with a recommended desoldering tool (see Gen
eral Service Hints). Excess heat or force on pins will pull 
plating off board. 

Balanced Mixer 

Connect Oscilloscope (with X10 probe) .to test point D (A8Q1-b); signal 
should be modulation envelope as shown on schematic: about 3 MHz, 0.12 
V p-p. If not, remove cover from 3MHz Oscillator Assembly AS and check 
balanced mixer, A8A1Q1 and associated components. After repairing mixer, 
perform tracking generator adjustments specified in paragraph 5-27. 

Tracking Generator Output 

SERVICE SHEET 7 ' 

Service .. 

SERVICE SHEET 7 (cont'd) 

Low Pass Filter 

Connect Oscilloscope (with X10 probe) to test point E (A8Q2-e); signal 
should be 20 Hz to 300 kHz sine wave, approximately 0.1 V p-p. If not, 
check Q8Q1, Q2 and associated components. After repairing filter, perform 
tracking generator adjustments specified in paragraph 5-27 .. 

' 

Output l\mplifier 

Set TRACKING GEN LEVEL to CAL 100 mV and connect oscilloscope to 
test point F ~A8Q6-e); signal should be 20Hz to 300kHz sine wave, 0.28 V 
p·r. If not, check A8Q3 through Q6 and associated components. After 
reJ;-airing amplifier, perform tracking generator· adjustments specified in 
PC:ii'r..r:tgraph 5-27. 

Troubleshooting Tree 

3 MHz Oscillator----- BAD Check A8A101, 03, and 04 

• GOOD 

• • 

Balanced Mixer ----- BAD · ~heck ABA 102 and CR 14 

GOOD 

• tow Pass Filter ---·--
f 

BAD Check ABO 1, 02, and filter 

GOOD 

. Oufut Ampl;t;., ----- BAD Check A803-6 

GOOD 
~ 

Unit functions properly 
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li Grer~''ln { .~. ) . 
~ ~~i~ ib:'~·/· f!a_J (laj_~J Circuits apply markers to the input signal path when the 

~p k~i~lr; f14\:~~~S switch is depressed: A 7Q~ ~urns on and applies -5 V to 
.'1:fl7l1i1,,:.)2, W.B; UG and U7. It also appbes negative voltage through A 7R1 to 
,:;;i;i;/1 Pi1::',~he 3 /MH~ Oscillator Assembly ASAl (see Service Sheet 7). A8A1Q1 

. ,:;·; fimpli~t~s .. 3/MJi~ and feeds it to the 20 kHz marker circuits. The input 3 MHz 
dl $i,n.e ~~v~' i~ clipped by A 7U7C and fed to the divide by 3 circuits. · 
1l/1r$i~ife' ~~ 3!Circuits · .·· •· . .·.· . : " . . . . 
'!i 1/.', ·/ ' i,/ k ' ' ' .::- . . . ·.. ·. ' . ' ,, . 
)/lr';:,':~7.l,J~/l~(?,l~.al JK master/slaye flip-flop,. and Y6A and U6:S form a Johnson, 
. . 1;-~~~ sh~~t,;.¢rf,unter. 'j1he counter has four possible states: bmary 0, 1, 2 and 3. 
:~/.)m; nCit~~l'i(9,peration' the counter cycles through binary counts 1, 2 and 3, 

. ;{)Jcha~~~~g· from one to t~e othe~ on t~e negative h.!Jf cycle of ea~h input 
, : pui~.~~~f;lf the counter ever cycled 1nto b1nary 0 (both Q outputs low) 1t would 

.· :t:·1nqt ~~/cle it~elf out. U7B, connecte~ to th~ Q outputs, clears .flip~ flop U.6B i~, 
... ,; .and/Jpnly· 1f, the counter cycles· mto bmary 0. The counter's output 1s 

,.: . de~~Bed ~by: =NA'ND gate. U7 A, inverted by U7D, and fed to the divide 1hy 50 
, .1obt~l1it~:The output at U7D is a,l MHz pulse, 0.33 JJ.S wide, 

11• I .· f,/ · · ,, . · . 
,/.'/I. ;• ·' '.' (. , .'. . ........ ' \ ·'/ 

l/:fbivide by1£i0'Circuit 
; I 

,;;/r-'A7Ul, .u21.":and U3 form series, or ripple, counter circuits that divide the 1 
ff/ .. ' MHz pul~~ by 50 without changing its 0.33 JJ.S pulse width. Ul divides the 
: . . pqlse by ':10 and feeds it to U2 and to quad-input NAND gate U3. U2 divides 
:/ ·. t;·le pui~~ by 2 and divides the input from Ul by 5 and sends both output~ to 
I . tJ3;· When o:~l four inputs of U3 are high, its output goes low. As shown in 
: ·;:, ,the timing diagram, this results in a 20 kHz pulse with a very narrow pulse 

) :width: (0.33 ~s). The narrow pulse width insures that the 20 kHz markers 
, will ~;xtenj ~eyond 300kHz without significant amplitude decreases. 

~· 
•. :: .·{' .:' . 

l]i'OUBLE~HOO.TING 

Equip~ent: ··; ,:, 
•:·': ' 
. "i 
'!•;.',,•• 

Oscilloscope .............................. HP 180A/1801A/1820B 
XlO Oscilloscope Probe (2) ............................ HP 10004A 
Digital Voltmeter ...................... HP 3480B/3484A Option 043 
Cable Assy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 11 002A . 
Extender Cable·Assy ................. ' ............ HP 11592-60015 
Extender Board ............... ~ .............. ~ .... HP 5060-0256 

General 

Normally trouble is isolated ot the Frequency Control and Marker Generator 
Assembly A 7 using the overall troubleshooting tree or the troubleshooting 
block diagram. Isolate trouble to the circuit level using the troubleshooting 
tree and procedures outlined below. The voltages listed on the schematics 
should assist in isolating trouble to a specific component. 

Extend the LF and IF Sections on the extender cables; remove the A 7 
assembly from the chassis and re-install it on the extender board. 

20 kHz Marker Circuits 

SERVICE SHEET 8 ~ 

Service 

SERVICE SHEET 8 (cont'd) 

Switched Power Supply 

',I J 
~. . \ 

Push ~U kHz MARK~RS switch and check voltages shown on schematic with 
a Digital Voltmeter.· If voltages are incorrect, check A 7Ql and associated 
circuitry. 

Divide By 3 Shift Counter 

Push 20kHz MARKERS switch and connect Oscilloscope (with XlO probes) 
to test points 1 and 2. Check pulse amplitudes· and widths as shown on 
schematic. Check that pulse relationships approximate those shown in shift 
counter timing diagram. If checks indicate shift counter malfunction, check 
A 7U6, U7 and associated circuitry. 
', 

Divide By 50 Counter 

Pu:sh 20kHz MARKERS switch and connect Oscilloscope (with XlO probe~;) 
to test points 2 and 3. Check pulse amplitudes and widths as shown on 
schematic.· Check that pulse relationships approximate. those shown in 
counter timing diagram. If checks indicate shift counter malfunction, check 
A7Ul, U2, U3 and associated circuitry. 

1,roubleshooting Tree 

Switched Power Supply ---- BAD---- Check A703 

f 
GOOD 

' Divide by 3 Shift Counter ---.... BAD ___ __., Check A7U6 and U7 

I 
GOUO 

J , 
Divide by. 50 Counter ____ ,... BAD ___ __., Check A7U1, U2, and U3 

J 
GOOD 

' Unit functions properly 

'' 

,;'. 
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SEh\."ICE $HEET 9 

THEORY OF OPERATION 

General 

The frequency control circuits provide control voltages to the 4 7 MHz LO in 
·the IF Section. The three voltages are: 

a. Center frequency control - corresponds to dial frequency, set by 
FREQUENCY and FINE TUNE knobs. 

b. Ramp control - determines width of frequency scan, set by SCAN 
WIDTH knobs. 

c. Zero adjustment -compensates for dtift in IF Section 4 7 MHz 10, 
set by ZERO ADJ knob. 

Center Frequency Control Circuits 

The output of tune amplifier A7U4 can be set from 0 to +15 V by the 
FREQUENCY and FINE TUNE knobs; this corresponds to dial settings of 0 
to 300 kHz. 300kHz ADJ R5 sets dial accuuracy at 300kHz. OFFSET ADJ 
A 7R13 is used to set the amplifier's outpu~ to 0 V when the dial is at 0 Hz. 

. When RANGE kHz switch S3 is set to 0-30, it adds a voltage divider to the 
output of A7U4. This divider divides A7U4's output by 10; a 0 to 1.5 V 
swing corresponds to dial settings of 0 to 30 kHz. 

When SCAN WIDTH is set to ZERO and PER DIVISION, A7U4's output is 
fed to A7U5 and on to the IF Section 47 MHz LO control circuits. When 
SCAN WIDTH is set to 0-lOf the voltage sent to the IF Section through 
A7U5 is determined by PER DIVISION switch Sl-4F (more about A7U5 
below). 

Ramp Control Circuits 
' ' ' . . 

When SCAN WIDTH is set to ZERO, the ramp from the IF Section .scan 
circuits is disabled by S2-IF, and scan-off~e~; .~!!nplifier output is 0 V. This 
prevents the IF Section 47 MH:ri, LO t'ri)ni being swept (however, its 
frequency is still set by the center ,,~eq~ei')£:Y ~ontrol circuits). 

When SCAN WIDTH is set to PER'Df'-:ISIQN or 0-lOf, the -5 V to +5 V 
ramp from the IF Section scan cir;;:\iits. is fed to scan-offset amplifier A 7U8. 
In PER DIVISIIJN the scan-offS'~(a.'mplifier has unity gain so its output is a 
:-5 V to +5 V ·ramp. This ramp is l'~d 1t.o the scan width attenuator and on to 
the IF Section 47 MHz LO conttl.'ll. circuits. The amplitude of the ramp 
determines the frequency range qver ;.~hicb the 4 7 MHz LO is swept. 

\I ·.:,•;· ' ·:.- ,', '/ '. 1 > 

When SCAN WIDTH is set to 0-lOf[a\)~ ·PER DIVISION is set to 10 kHz or. 
less, A 7U8 is offset 5 V. This offse,ts tjle r~mp so that it sweeps from 0 to 
+10 V. The 0 to +10 V ramp is then st\nt through the scan width attenuator 
to the IF Section. The offset ramp will sweep the 4 7 MHz LO from 0 Hz to a 
frequency determined by the ramp's amplitude. To prevent control of the 47 
MHz LO by the frequency control circuits the input to the voltage follower 
amplifier A 7U5 is r• {erenced to 0 V. 

Wh~n SCAN WIDTH is set to 0-lOf and PER DIVISION is set to 2() kHz, the 
offset is applied to voltage follower amplifier A 705. Scan-offset amplifier 
A 7U8 is not offset and its output is a -5 V to ~ 5 V ramp. In all other 
respects operation is as described when PER DIVISION is set to 10 kHz or 
less. 

·' . I 

-----

SERVICE SHEET 9 (cont'd) 

Zero Adjustment Circuit 

ZERO ADJ pot R6 is in a divider network from +20 V to ground. It can 
change the 47 MHz LO in the HP 8552B about 24 kHz, and in the HP 
8552A about 54 kHz. When the LF Section is connected to an HP 8552B, 
P3 pin 15 is connected to +20 V; P3 pin 15 is open when connected to an 
HP 8552A. This compensates for operating differences between the IF 
Sections. 

TROUBLESHOOTING 

Equipment: 

Oscilloscope .............................. HP 180A/1801A/1820B 
X10 Oscilloscope Probe ............................... HP 10004A 
Digital Voltmeter ...................... HP 3480B/3484A Option 042 
Cable Assy . , .......................... ; . . . . . . . . . . . . . BP 11 02A 
Extender Cable Assy ............................. HP 11592-60015 
Extender Board ................................... HP 5060-0256 

General 

Normally trouble is isolated to the Frequency Control and Marker Generator 
Assembly A6 using the overall.troubleshooting tree or the troubleshooting 
block diagram. Isolate trouble to the circuit level using the troubleshooting 
tree and procedures outlined below. · 

Extend the LF and IF Sections on the extender cables; remove the A 7 
assembly from the chabsis and re-install it on the extender board. · · 

. Center Frequency Control Circuits 

Connect Digital Voltmeter to test point A(Al1XA7 pin 5) and set analyzer l 
controls as follows: 

FREQUENCY .......................... , ... ()kHz (set accurately) 
FINE TUNE .................. : ........ : , ............. Centered 
BANDWIDTH ......... : : ............... :.. . . . . . . . . . . . . . 100Hz 
SCAN' WIDTH ...............••.......... ·.; ........ PER DIVISION 
PER DIVISION .............. , ..........• :. . . . . . . . . . . . . . . 10kHz 
RANGE .................... ·~ .... 1.·,·:· ••• ~ ·.~~ ••••.• ·~ ••••• 0-300·kHz 

.. ,. 

The voltmeter shopld read 0.0· ±5.0 mVdc. If not, adjust OFFSET ADJ 
(A7R13) until it does. · 

. . 

Tune FINE TUNEJrom full clockwise to full cotlnter-cidckwise.; thP voltage 
. at test point A should swing about 50±·~ mVdc. Re-center FINE TUNE. .. 
'Set FREQUENCY to 300 kHz. 'Tune 300·kHz ADJ (on front panel) from 
full clockw;ise to fun·· countet.Ciockwise; the voltage at test point A should 
swing froml5.50 to 15.85 Vdc. 

Adjust 300·kHz Ab.lllmtil voltage at test point a is +15.40 V. (F~ctory select 
value AlRl\setsapq kHz ADJ ra~ge, see Table 8-1.) Switch RANGE to 0-30 
kHz; the voltage should be +1.540 ±0.008 V. 

'. 1' 1 , ·.I, ' 1 , ''•. 
\ l'. '• ' ' ,,•' ,' ' i 

Set RANGE to 0-31JO RHz .and connect voltmeter to test point B (AllXA 7 
piri. S);'the vqltageo.should be +15.40 ± .01 V. Set SCAN WIDTH to 0-lOf; the 
voltage 'should decre;~se to 0.0 ±.01 V. Set PEB. DIVISION to 20kHz; the 
voltage s~quld be+5.00 ±0.05 V; .. 

' ' \ 

\ 
' ' 

SERVICE SHEET 9 (cont'd) 

If checks indic?.te center .. frequency control circuit malfunction, check 
A 7U4, U5 ana· associated circuitry. 

After repairing center frequency control. circuits, perform frequency 
calibration adjustment p~ocedure specified in paragraph 5-28. 

NOTE·· 

After replacing the :requency tuning pot R3., perform the 
dial calibration procedure in paragraph 8-70. 

. Ramp Control Circuits 

Connect Digit;!! Voltmeter to test point C (Al1XA7 pin L) and set analyzer 
controls as follows: 

SCAN WtDTH ................................... PER DIVISION 
PER DIVISION . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 20 kHz · 

· · SCAN TIME PER DIVISION . . . . . . . . . . . . . . . . . . . . . 5 MILLISECONDS · 
SCAN MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SINGLE 
SCAN TRIGGER ................... ; ..•............ , , ... AUTO 

The voltage at test point C should be -5.00 ±0.01 V. Set SCAN MODE to 
INT and connect Oscilloscope (with XlO probe) to test point C; the signal 
should be 10 V p-p sawtooth as shown on schematic. If checks described 
above are bad, check scan generator circuits in IF Section. 

Set SCAN WIDTH to 0-10f, Scan MODE to SINGLE and connect voltmeter 
t~ test point D (Al1XA7 phi 10). The voltmeter should read -5.00 ±0.01 V. 
Set PE.R DIVISION to 1 J kHz; the voltmeter should read 0.0 ±.01, Vdc . 

. ' 
Set SCAN WIDTH to PER. DIVISION, PER DIVISION to 20 kHz and 
connect voltmeter to test point E (934 wire at A2S1lug 12). Th<~ voltmeter 
should read as indicated for the following scan widths: 1 

PER DIVISION Voltmeter reading 

20kHz -5.000 ±0.050 v 
10kHz -2.500 ±0.025 v 

5kHz -1.250 ±0.013 v 
2kHz -500.0 :t;5.0 mV 
1kHz -250.0 ±2.5 mV 

500Hz . -125.0 ±1.3 mV 
200Hz -50.00 ±0.50 mV 
100 H:i -25.00 ±0.25 mV 

5QHz -12.50 ±0.14 mV 
20Hz ~5.00 ±0.07 mV 

If checks indicate ramp control circuit malfunction, check A 7U8, scan width 
attenuator and associated circuits. After repairing ramp control circuits, 
perform frequency calibration adjustment proc~dure specified in para,graph 
5-28. . 

' 

Frequency Control Circuits 

SERVICE SHEET 9. 

Service 

SERVICE SHEET 9 (cont'd) 

Zero Adjustment Circuit 

Set analy~er as follows: 

';:'· ' 

,• ·> 

i. 

FREQUENCY ................... · ............. , .... : . . . . . . . 0 kHz. 
FJNE TUNE ...................... ~ . . . . . . . . . . . . . . . . . . . Centered 
BANDWIDTH ........... · .... · ................ " .... · ...... : 3 kHz 
SCAN WIDTH .................................... PER DIVISION, 
PER DIVISION .......... , ............... ~ .... , . . . . . . . . 10 kHz 
INPUT LEVEL .......... ; ........................ >-· .10 dBm/dBV 
BASE LINE. CLIPPER ......... · .... ; . . . . . . . . . . . . . . . . . . . . . . . . ccw 
VIDEO FILTER .................................... : . . . . . OFF 
SCAN TIME PER DIVISION . . . . . . . . . . . . . . . . . . . . . 5 MILLISECONDS. • 
LOG/LINEAR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 dB LOG 
LOG REF LEVEL ................... , ............ ·-10 dBm/dJ!V 
SCAN MODE .......................... , .............. , ...... INT 
SCAN TRIGGER .. ·, ............ : ..................... · ... AUTO 

Tune ZERO ADJ (on front panel) from full c,cunter-clockwise to full 
clockwise, The LO feedthrough signal on the CRT should shift ~s follows: 

a. with 8552A IF Section, 54 ± 2 kHz · 
.. . 

' '•' 

b. with 8552B IF Section, 24 ± 2 kHz 
. . 

. . 
If not, check R6, ZERO ADJ pot and associated circuitry. Mter repairing 
zero adjustment circuit, perform frequency calibration adjustment procedure 
specified in paragraph 5-28, ' · · · • 
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· .. Troubleshoqting Tree 
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Center Frequency Control Circu.its --BAO -..,.-Check A7U4 and US 

' GOOD · , .. 

Ramp Control Circuits -·----.-BAD --Check A7U8 and' .. ScanWidth l Attenuator1 . 
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Zero Adjustmeot,Circuit -----BAD __ .,._ Check R6and IF Section 

. GOJOD 47 MHz LO 

' Unit functions properly 
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SERVICE SHEET 10 

THEORY OF OPERATION 

The DISPLAY UNCAL lamp DS1 illuminates when SCAN WIDTH PER 
DIVISION, BANDWIDTH, SCAN TI)VIE and VIDEO FILTER are set a\ any 
combination of positions which does not permit accurate calibration 01 the 
analyzer (see Figure 8-39). The DISPLAY UNCAL lamp is illuminated l'Y a 
simulated signal and has no actual connection to signal processing circuits. 

The LF Section Scan Width Switch Assembly A2 and Bandwidth Switch 
Assembly A1 both. have switch wafers devoted exclusively to analogic. (In 
the IF Section the Scan Time Switch Assembly and Video Filter Switch also 
have analogic wafers.) When SCAN WIDTH is set to PER DIVISION or 
0-10f, current' is added to the two buss lines (956 and 957 wires} by 
BANDWIDTH and PER DIVISION. In the IF Section this current is summed 
with the current added by SCAN TIME and VIDEO FILTER. When the 
current on either buss line is high enough to bias the light driver in the IF 
Section into conduction, it turns on and lights the DISPLAY UNCAL lamp 
(see Service Sheet 12). When SCAN WIDTH is set to ZERO, the analogic 
circuit is disabled. 

TROUBLESHOOTING 
Equipment: 

Digital Voltmeter ...................... HP 3480B/3484A Option 042 
Cable Assy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 11 002A 

General 
When trouble has been isolated to the LF Section analogic, perform the fol-
lowing checks; ' 

Remove the LF and IF Sections from the Display Section and disconnect the 
LF Section from the IF Section. Remove the top and bottom covers from 
the LF Section. 

Unsolder the 2 white-green-blue (956) wires from lug 5Vz of Sl-1R and the 2 
white-green-violet (957) wires from lug 6 of S1-1F of Bandwidth Switch 
Assembly Al. 

Bandwidth Switch Resistance Measurement 

With 956 and 957 wires removed, and LF Section disconnected from IF 
SeCtion and Display Section, measure resistance from lug 51h of S1-lR 
(where 956 wire was connected) to lug 7 of S1-2F (where 958 wire is 
connected). Also, measure resistance from lug 61h of S1-1F (where 957 wire 
was connected) to lug 7 of S1-2F. 

• •1'1 

Analogic Clrcu.its 

SERVICE SHEET 10. 

Service / 

' 
SERVICE SHEET 10 (c~nt'dl 

,, 
"' 

,,;.' -· .:·:'·' 
, I ,' 

' 

··,.,1/ 
, .. ' .·'' I ',1 ' ', 

•. ·,.. , . . -·:·- :-··> _.,_: ' ' 

Resistance should be within 2% of, valties tabulat~c;l. below for ~~~<;h · 
BANDWIDTH position. 

" 
' ' 

" Resistance (k n) ± 2% 
BANDWIDTH 

' ' ' ,' ' 

S1-1R, lug ulh S1,1F,Iug'6 ' : ,. 

to S1-2F, lug 7 ··,., to S1-2F, lug,7' :.r·· 
' 

10kHz 48.33 >.:/' '· 31:22 ,,._;: 3kHz 43.25 26.13 -~- ',·,. 

1kHz 39.85 ,.r·.,_ 22.73 
300Hz 37.35 20.28, 
100Hz 35.54 ,•'· 18,46' 

30Hz 34.13 ' 17.04 
10Hz ' 44.78 14.04 ' 

Scan Width Switch Resistance Measurement 

With 956 and 957 wires removed from Bandwidth Switch Assembly Al, and 
LF Section disconnected from IF Section and Display Section, measure 
resistance from Scan Width Switch Assembly A2 lug 6 of S1-2F (where 956 
wire is connected) to lug 2 of S2-1F (where 958 wire is connected). Also, 
measure resistance from lug 5 of S1-2R (where 957 wire is connected)to lug 
2 of S2-1F. 

Resistance should be within 2% of values tabulated below for each SCAN 
WIDTH PER DIVISION position. 

SCAN WIDTH Resistance (kn) ±2% 
PER DIVISION For Both Measurements 

' 20kHz 61.78 
10kHz 67.24 

5kHz 74.88 
2kHz 86.30 
1kHz 106.1 

500Hz 144.8 
200Hz 260.8 
100Hz (and below) open (OVER RANGE) 

Measure resistance from lug 6 of S1-2F (where 956 wire isconnected)to lug 
5 of S2-1F (where 2 wire is connected). Also, measure resistance from lug 5 
of S1-2R (where 957 wire is connected) to lug 5 of S2-1F. 

Resistance should be within 2% of values tabulated below for each SCAN 
WIDTH PER DIVISION p0sition. 

SCAN WIDTH Resistance ( kn ) ± 2% • 
PER DIVISION For Both Measurements 

100Hz (and above) open (OVER RANGE) 
50Hz 483.3 
20Hz 256.0 

Make any necessary repairs, re-so)der 956 and 957 wires to Bandwidth 
Switch Assembly A1, and perform analogic checks as specified in paragraph 
5-29. 
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Figure 8-40. Bandwidth Switch Assembly Al Component Locations 
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SERVICE SHEET 11 

THEORY OF OPERATION 

The AMPL CAL pot controls a calibration amplifier in the IF. Section. The 
calibration amplifier is· used to calibrate the analyzer's absolute amplitude. 
See the 3 MH1. IF Amplifier circuit description in the IF Section manual. 

Input Level Switch 

Two wafers of t.he Input Level Switch Assembly A3 control circuits in the IF 
Section. Sl-2R lights index lamps on the LOG REF LEVEL switch. Sl-3R is 
part of the linear gain compensation network; see the Log/Linear Amplifier 
circuit description in the IF Section manual. · 

Bandwidth Switch 
' 

The portion of the Bandwidth Switch Assembly shown provides positive or 
negative voltages that select and bypass bandwidth circuits in the IF Section. 
See the bandwidth circuit descriptions in the IF Section manual. 

TROUBLE SHOOTING 

Equipment: 

Digital Voltmeter ...................... HP 3480B/3484A Option 042 
Cable Assy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 11002A 
Extender Cable Assy ............................. HP 11592 60015 
Interconnection Cable Assy . . . . . . . . . . . . . . . . . . . . . . . HP 11592-60016 

Normally trouble is isolated to the IF Section control circuits after 
troubleshooting the IF Section. Isolate trouble to a specific component using 
the Digital Voltmeter to check the voltages and resistances shown on the 
schematic. 

Extend the LF and IF Sections on the extender cables; separate the LF 
Section from the IF Section and install the interconnection cable. Check 
and, if necessary, repair the components and assemblies shown. 
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Figure 8-44. Input Level Switch Assembly A3 Component Locations 
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SERVICE SHEET 12 

THEORY OF OPERATION 

General 

The sources for the supply voltages used in the LF Section are shown. 

~solated Power Supply i 

The Pre-Attenuator and Preamplifier Assembly A5 (see Service Sheet 4) is isolated 
from chassis ground. The Power Supply Assembly AlO provides isolated supply 
voltages for the preamplifier and an isolated ground for all of the input circuitry. 
This prevents line related signals being introduced into the input signal path. 

AlOQl and Q2 saturate, in turn, and send current ramps through the primary 
windings of AlOTl. The switching rate of Ql and Q2 is about 500kHz. The current 
ramps induce a voltage in the secondary. of Tl. The v~ltage is rectified by the bridge 
rectifier, filtered and senf. to the master board. On the master board the voltages are 
again filtered and fed to ~~e preamplifier. AllR6' is a bleeder resistor that prevents 
static charges from buil:Jing up in the isolated circuits. 

TROUBLE SHOOTING 

Equipment: 

Oscilloscop~ .................................... HP 180A/1801A/1820B 
X10 Oscilloscope Probe ...................................... HP 10004A 
Digital Voltmeter ................... , ....... : . HP 3480B/3484A Option 042 
Cable 'Assy ................................ ~ . . . . . . . . . . . . . . HP 11002A 
Extender Cable Assy . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·. . . . . . . . . HP 11592-60015 
Interconnection Cable Assy ............................... HP 11592-60016 
Extender Board ............... ~. . . . . . . . . . . . . . . . . . . . . . . . . . . HP 5060-0256 
General 

Normally trouble is isolated ot the Power Supply Assembly AlO and the voltage 
distribution circuits using the overall troubleshooting tree, or the troubleshooting 
block diagram. Isolate trouble to a specific circuit· using the procedures outlined 
below. T~e voltages listed on the schematic should assist in isolating trouble to a 
specific component. .. ·, 

Exten~ the LF and IF Sections on the extender cables; separate "the LF Section from 
the IF Section and install the interconnection cable. Remove the AlO assembly from 
the chassis and re-install it on the extender board. 

·Isolation 

Model8556A 

Remove Pre-Attenuator and Pr~:amplifier Assembly A5 from chassis. Connect Digital 
Voltmeter from A5 assembly cover to chassis ground and measure ·resjstance. It .. 
should b~ about 100 k ohms. If not, remove AlO assembly from chassis and 
re-check. If resistance is about 100 k ohms with AlO removed, check A10T1, bridge 
rectifier, and filter on AlO assembly. If resistance is less than 100 k ohms with AlO 
,·emoved, check filtel" circuits on Master Board Assembly All (some of these circuits 
are shown on Servic~. Sheet 4 ). .. · · ·· 

Isolated Power Sup~ty 
Connect Oscilloscope (with XJ 0 probe) to test point l. Waveform should he as 
shown on schematic: 400 to·· 600 kHz, 25 to 30 V p-p. If not, check' 400-600 kHz 
oscillator (A10Ql ,' Q2 and associated circuitry). · 

Con.nect Digital Voltmeter .across +20 VI and -20 VI ttll;;t points on Pre-Attenuator 
and ·Preamplifier Assembly A5·. The voltage should be 40 ± 4 V de. If not, check 
bridge rectifier and filter circuits. · 
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M A N U A ·t. C H A N G E S 

~ MANUAL IDENTIFICATION .;.. 

Model Number: 85S6A ,. 
Date Printed: July 1971 
Part Number: 08556-90004 

This supplement contains important . information for correcting manual errors and for adapting the manual to 
instruments containing improvements made after the printing of the manual. 

. ! 

To uae this supplement: 

Make all ERRATA corrections 

Make all.appropriate serial number related changes indicated in the tables below. 

_Serial Prefix or Number ;nr-. Make Manual Chan1es -
1124A00121 to 001~~,1 1 -
1124A00131 to 00140' ·. . 1, 2 . 

_ Serial Prefix or Number-~ Make Manual Chan1es-

1126A 1) 2, 3 

1143A00201 to 00585 .1-4 

1143AOOS86 to 00810 1-S 

1250A • 1-6 

1404A t~iru 
14041-'~<'12085' 1-7 

1404A02086 thru 
1404A02235 1-8 

1404A02236 thru 1404A 1-9 prefix, 1634A, 'and 1907 A 

~ 2148A ll-10 

.. NEW ITEM 

NOTE 

Manual chanae supplements are revised as often as necessary to keep manuals as current ~nd accurate as possible. 
Hewle&&·Packard recommends &hat you periodically request the latest edition of this supplement. Free cophts are available 
from all HP offices. When re9ues&in1 copi~s quote the manual identification information from your supplement, or the model 
number and print date from t~e title pa1e of the manual. . . . 

23 NOVEMBER 1981 

7.Pages \,'\· .-, 

',\·,·:~,· .. ~i:. '·. 
I ' , ~ ',)' 

FJjJI HEWLETT 
.:~PACKARD 

• 11·'' ......... ,, .. ,\ 

Printed in U.S.A. 



• 
··. ',' 

. .. 

,, 

'ERRATA ------
Page 1·2, Paragraph 1·1: 

Change HP 11905A to HP 11 G95A. 
Change HP · t 10488 50 ohtt Feed Thru TerMination to HP t 1048C. 

Page 1•3, Table 1-1, FREQUENCY Resolution: 
Change Bandwidth Selecti~it~: 60 dB/3 dB rF Bandwidth ratios to read: With 85528 IF Section: <tt:t tor· IF Dandwidths 
frott 30 Hz to 3 kHz: (20: t hr 10 kHz rF bandwidth. For 10 Hz bandwidth, 60 dB points are separated b~ less than tOO · 
Hz. 

Page 1~4, Table 1-1, under 'Dynattic Range': 
Add a negative sign to the dBM and dBV values in the table: 

Hade ----dBtt-50 Jhrt 
dB,.-600 oh" 
dB.V 
Linear 

1 kHz IF Bandwidth 
----~--~---~------<-122 dBM (180 nV> 
(-130 dBM C250 nV) 
<-132 dBV (250 nV> 
(400 nV 

Page 1·4, Table 1-1, under 'Accuracy': . 

lq_tl!_If_liQ!~i[t~ 
<-142 dBtt (18 nV) 
<-150 dB" <25 nV> 
<-152 dBV C2S·nV) 
{40 nV 

Change \20Hz to 10kHz' to '30Hz to 10 ~Hz.' 

~Page 1-5, Table t-1: 
. Under Accessories Included, change ~Hodel t t66~A Tr·acking Generator Shunt 1 ta 'HP 08566-60056 .Tracking Generator Shunt. 

(Not $Upplied with Options aOt or 002),' 

Page 1-b) Table 1-2, under 'Zero Adjust': 
Change '!27· kHz r•nge with 8552A' to \t40 kHz range wi~h BS52A.'., 

Page t-9, Tdble 1-3: 
Delete HP S221B and description fro" table. 
Add: 
HP SJBtA Electronic Counter 

Frequency range: tO Hz to 80 HHz 
Sensitivtv: 25 ,.v 
Input Iftpedance: t MegohM 
Gate Ti"e: 0.1 1 t, and 10 sec, 
Resolution: 1 Hz 
Readout: 7 digit 

._.Page 1-11 1 Table t-S: 
In 'Required Features~ for Tracking Generator Shunt, add: '(Except Options 001 and 002)' after 'Supplied with BS56A.·' 

Page 2-1, Paragraph 2-9 and Page 3-t, Paragraph 3-11: 
Add the following WARNING llefore the CAUTION: 

WARNING ___ .. __ _ 

2 

.. ' 



' ... 

··. 

' ~ • \ : 1 1 : / 

' . . ' 
•, ','I 

!~~Y!.£!!~!£!!~-i~!!!~.!!.i!!!!!!~.f~!~-'!~i~!!.~~!!R~!-B!!.!!l!!Q!.~~!!!n!.!~.£!~l! .. !~i!!~~~i!! 
q!j!t!l!t!.~-~tUt!~t~.t~!!!.~tlt!_~~-~!li~!!~~-[!.~!t1!~!!4!.1~~!.!t!!it!~.i!~t!i!jL!r.~!at! 
l'Li!tl.:. 

~Page J-6) Figure 3-2) under \FOCUS AND ASTIGHATISH': 
In step b1 change -40 dB to -60 dB. 

Page 4-10, Paragraph 4-18: 
Replace steps 7 and 8 with step~ 7 through 9 included in this ~anual Changes suppleHent. 

Page 6-4, Table 6·3: 
Change A6C·t) C2 to HP Part Nu,.ber 0160-3878, C:FXD CER .801 uF. 
Change A6C22 to HP Part Hu,.be.r 0121-0479, C:VAR CER L7-11 pF. 
Change A6CR1-A6CR4 to HP ?art Nu,.ber 5090-G272. 

•change ASQt, Q2, and QJ to ~p Pt1rt Nu,.ber 1853-0451, Check Digit t, TSTR: SI PNP 2N3799, 
' . . 

~Page 6·6) Table 6-J:. 
Change A7U4 1 US, and US to HP Part Nu,.ber'l826-026l, Check Digit 8. 
Change ABQ2, Q4, and QS to HP Part Nuftber 1854-0882, Check Digit 8. 

Page 6-7, Table 6-3: 
Change ASAlCRl-4 to HP ?art Nu,.ber 5080-0212, DIODE:SILICON MATCHED QUAD C~SR). 
Change A8A1R2 to HP Part Mu,.ber 0698-00851 R:FXD MET FLH 2.6tK OHM 1% 1/BW (FACTORY SELECT). 

_.Change. ASAtR3 to HP Part Nu,.ber 0698-3444, Check Digit 1 t R:FXD MET FUt 316 OHH 1% 1/BW. 
_.Change A9Q3 to HP Part Nu,.ber !954-0882, Check ·Digit 8. ·:. 

Page 6-91 Table 6-3: 
Add the following entry: HP Part ·Nuftber 0856t:.-40004., STANDOFF EXTRUSION. 

•Change HP ?art Nuftber ll660A to HP Part Nuftber 085~~-o:~S6 1 Check Digit 31 SHUNT: TG (HOT USED WITH OPTION DOl OR 002). 

Page 6-10 1 Table ·6-J: 
Change Iteft 66 to HP Part ~uMber 502,~9529, KNOB: PUSH. 

Page 8-2, -Table 9-1: 
Add the following: 

Coftpvnent: ABAtR2 
Location: Service Sheet 7 
Range af Values: 2K to 3 ~oh" 
Basis of Selection: Sets ~dj. range of A8A1Rl. Select for ttS ftVrfts (into open ckt.) froM ·;2. TRACKING GEN OUT, with 
A8AlR1 centered. 

Page 8-251 Figure 8-251 Service Sheet 5: . 
Add.reference designator LS to the inductor ~djacent to the crvstal 1 Yl~ L8 is across the cryst~l ter,.inals. 

Page 8-25~ Figure 8-26 1 Service Sheet 5: 
Change AoCRl-A6CR4 to HP ?art Nu"ber 5090-0272} QUAD. 

Page 8-29) Figure B-32, Service Sheet 1. 
Change ~BA1CR1-4 to HP ?arr Nu,.ber 5080-G272, QUAD. 
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Change the reference designjtor and vahe ol ASA1R3 to R2t, 2610 oh,.s. 

-.Page 8-~9. Figure 8-48: 
· ttove resis·tar AUR6 to 'left ol AltL3. 

CHANGE 1 ---------
Page t-6, Tible t-2: 

Change to read: FREQUENCY CHARACTERISTICS 
Zero .Adjust: t30 kHz range with SS52A, !18 kHz range with B552B, 

Page 6-31 Table 6-3: 
Delete A1R21 HP Part Nuttber 0757-0465, 
Delete AlRJ, HP Part Nurtber 0698-3453. 
Delete A1R4, HP Part NuMber a698-316t, 
Add A1R21 HP Part NuMber 0157-0461 1 R:FXD 68.1K OHH, 
Add AtRJ, HP Part Nurtber 0757-04671 R:FXD 121K OHH, 
Add AlR4, HP Part Nurtbe.r 0698-4486, R:FXD 24,9K OHM. 

·Page 8-31; Service Sheet 9: 
Change to read: THEORY DF·OPERATION· 

Zero Adjustrtent Circuit 

.. 

,,, 

ZERO ADl pot R6 is in a diwider network rroM +20V to ground. It can change -rhe 47 HHz LO in the 85528 about 36 kHz, 
and in the 8552A about 80 kHz. · 

4 

TROUBLESHOOTING 
Zero Ad j as t~ttnt Circuit 
The LO feed through signal on the CRT should shift as follows: 
a, 14i th 8S52A IF Section 1 80 t2 kHz., 
b, with 85528 IF Section, 36 t2 kHz. 

Page B-33) Figure B-38, Service Sheet 9: 
Change AtR2 to 68.1 kohMs, AtR3 to 121 koh"s, and AtR4 to 24.9 kohHs. 

CHANGE 2 _ .. _____ _ 

Page 6-3, Table 6-3: 
Delete A1R1, HP Part Nu"ber 0757-0274. 
Add AtRl, HP ~art NuP9ber G757-0424, R:FXD t.tK OHM, 

Page 6-9 1 Table 6-3: 
Add R7, HP Part Nu~ber 0698-3160, R:FXD HET rLH 3t,6K OHH 1% 1/8W. 

Page B-2, Table 8-t: 
Delete A1Rl <enJire file). 
Add: 

CoMponent: AtR7 
Location: Service Shee~ 9 
Range of Values: t9,6k to tOO koh"s 
Basis of Selection: 
Sets upper lirtit of 300 kHz ADJ. 

\ 
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Select 1or +tS.&sv··!O.B5U at 1est point A '.A11XA7 pin 5) with allalyzer set .~s folhws: RANGE ...... 0-300 kHz> 
FREQUEHC'f I 1 •••• 300 kHz, FINE /fUNE ...... Centered1' 300 kHz .~DJ ...... full cw 

Page 9~33 1 Fi9ure 8-38~ Service Sheet 9: 
.Change AtR1 to 1. t kohlts and ,reMove asterisk (I). Add R7t Jt. 6 koh11s across RJ (frort 978 wire to ground), 

CHANGE 3 __ .. ____ _ 

Page 6~4 1 Table 6-J: 1 

Delete ASR11 1 HP Part Nu~tber 0698-3150. 
Delete A5R13, HP Part Nu~tber 0698-3162. 
Delete A5R14 1 HP Part Nuftb~r 0698-3455. 
Add A5Rtt, HP Part Nurtber 0698-3154, R:FXD 4.22K OHM. 
Add ·A5R131 HP Part Nu11ber /1757-0463, R:FXD B2.5K OHH. 
Add ASR14 1 16, HP Part Hu~tber 0698-3454, R:FXD 215K OHH. 
Add A5R2: 1 HP Part NuMber 0698-31581 R:FXD MET FLM 23.7K OHM 1% 1/SW. 

Page 6-&, Ttible 6-3~ 
Delete ABQt, HP Part Nu~tber 1854-0404. 
Add ASQt> HP Part NuMber 1854-0053. 

~age 6-B, Tt~ble 6-J:· 
Delete A10R2, HP Part Nu~tber 0757-0465. 

\ 

Add A,t0R2 1 HP Part Nu11ber 0151-0458, R :FXD St. tK OHH. 
Add A10R5) R6, HP Part ~u~tber 0757-0290, R:FXD t.OK OHH. 
Add ~l9C7~ HP Part Nu~tber 01BO-Ott6~ C:FXD 6.8UF. 
Add A10CR7, HP Part Nu11ber 1884-0073, THYRISTOR:SCR. 
Add AtOCR8 1 HP Part Nu~tber 1902-0184, DIODE: BREAKDOWN t6.2V. 

Page 6-9, Table 6-3: .. 
Add Et, HP Part Nu~tber 1250-6053, CONNECTOR: .!F BNC CAP AND CHAIN. 

Page S-231 Figure 8-23, Service Sheet 4: 
Replace appropriate portions of sche~tatic ~ith partial sche~tatics included in this Manual ChangPs suppleMent. 

Page 8-29, Figure 8-32, Ser•1ice Sheet 7: 
Change ABQt to 1854-0053. 

Page B-39 1 Service Sheet 12: 
Replace Figure 8-46 with Figure 8-46 included in this Hanual Changes suppleMent. 
Replace ap~ropriate portion of Figure B-48 with partial schefta~ic included in this Manual Changes supple~tent, 

CHANGE 4 --------
Page 6-4, Table 6-3: 
. Delete A5K2. HP Part Nu~tber 0490-0965. 

' Add A5K2 1 HP· Part Nu"ber 0490-1014, RELAY: REED 12 VDC O.SA. 
, . 

Page 6-10, Table 6~3: 
Change iteM 3~ to HP ?art NuMber 08556-40Q02, ~INDOW: STATIONARY-BLACK. 

'.·.·· 
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. Change ite" 34 to HP Part·Nuftber 08556-40003, WINDOW: SLIDING-BLACK. 
Change ite~ 41 to HP Pirt Nuttber 18556-200031 EXTRUSION: ENGRAVED-LIGHT GRAY, 
Change iteft 61 to HP Pirt Nu~tber 08556-00009, PLATE: CONNECTOR-BLACK. 
Change ite~t 62 to HPPart Nu~tber 08556-00002, PANEL: FRONT-LIGHT GRAY. 
Add iteM 33, HP Part Nuttber 08556-40005 1 ~INDOW; STATIONARY-OLIVE BLACK. 
Add ite" 34 1 HP Part Nuftber 08556-40006, WINDOW: SLIDING-OLIVE BLACK. 
Add iteM 40, HP Part Nu~tber 08556-20019, EXTRUSIOt': ENGRAVED-MINT GRAY. 
Add iteft 61, HP Part Nuttber 08SS6-00032 1 PLATE: CONNECTOR-OLIVE BLACK. 

ll 

Add iteM 62.1 HP Part Nuttber 08556-00023, PANEL: FRONT-HINT GRAY. 

CHANGE S. 
-----~--

Page 6-71 Tab~e 6-3: 
Change ASAlQJ and Q4 to HP Part Nu~tber 1853-0007. 

I 

Page 8-29, Figure B-32, Serwice Shee1 ?: 
Change ~BA1Q3 and Q4 to HP Part Nu~tber 1853-000?. 

CHANGE 6 --------. 
Page 6-3, Table 6-3: 

Add A2R24~ HP. Part NuMber 0698-3444, R:FXD HET FLH 316 OHH 1%, 1/BW. 

Pages B-32 and 8-33, Service Sheet 9: . 
In the table under \RaMp Control Circuits' in the text, change the uoltfteter readings t'or 50 .. tfz to '-12.25 t,O. t4 rtV>' 
and for 20 Hz to \-4.12 ,!0.17 .. v.' 
Replace Figure B-36 with Figure B-36 included .in this Manual Changes suppleMent. 
R~pla~e ~ppropriate portion of Figure 8-38 with partial scheMatic included Ln this Manual Changes suppleMent. 

CHANGE 7 --------
Page 6-3, Table 6-3: 

Change A5C5 to HP Part Nuftber 0160-4178, C:FXD ELECT J.OUF +50-td% 200VDCW. 

Page B-23J Figure B-23) Service Shee~ 4: 
Change A5CS to · 3. 0 uF. ' ) ' 

CHANGE·B 
' ~-..... ·---

Page 6-9, Table 6-J: 
Change HP Part Nuttber GB556-00013 to 08556-00043. · 
Chang!! HP Part Nu,.ber B8556·00014 to 08556-00044. , 
Cha~ge HP Part NuMber 08556-00015 to 08556-QOO~S. 
r.:tange HP Part Nu,.ber 08556·,00016 to 08556-00046. 

CHANGE 9 --------
. Page 6-4~ Table 6-3: .. 

Cha~ge A6C22 to HP Part ~uftber 0121-04931 C:VAR AIR 1.?-ll.llPF 250VDC. 

6 I' 
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.... CHANGE ·10 ---------
Page 6-81 Table 6-J: 

Change A10 to HP Part Nuttber G8556-600S1, Check 9igit 6. 
Add AlOCR9 through AlOCRt21 HP Part N~Mber 1901-0620, Check Digit 3

1 
DIODE: SWITCHING 60V .4A. 

Page B-39 1 Figure·S-46: 
Replace Figure 8-46 with new Figure 8-46 (CHANGE 10) included in this Hanual Chinges supple"ent. 

Page 8-391 Figure 8-48: 
Change Figure 8-48 as shown in Figure 8-481 Partial Schettatic (CHANGE 10) 1 included in this Manual Changes supplettent. 
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\\ PERFORMANCE TESTS· 

4-1.8. FREQUENCY RESPONSE 

7. Tuq~.FRE'QUENCY Control to frequencies noted below. At each. frequency, re-adjust TRACKING ·· '· 
GEN LEVEL for a 1.000 volt reading on first Digital Voltmeter, then note reading on second 
Digital Voltmeter (don't re-adjust LINEAR SENSITIVITY). 

Frequency Reading 

1kHz mV 
3kHz mV 
5kHz mV 

10kHz mV 
20kHz. mV 
30kHz -·J· mV 

Difference between the maximum and minimum readings shall not exceed 32.2 m V. 
' 

____ 32.2 DlV 

8. Set RANGE to 0-300 kHz and tune FREQUENCY to 5kHz. Again, re-adjust TRACKING GEN 
LEVEL for a 1.000 volt reading on first Digital Voltmeter. Adjust LINEAR SENSITIVITY for a 
700 m V reference on second Digital Voltmeter. 

9. Tune FREQUENCY control to frequencies noted below. At each frequency, re-adjust TRACKING 
GEN LEVEL for a 1.000 volt reading on first Digital Voltmeter, then note reading on second 
Digital Voltmeter (don't re-adjust LINEAR SENSITIVITY). 

Frequency Reading 

50 kHz mV 
100kHz mV 
150kHz mV.: 

.. 200kHz -· mv·. 
250kHz mV 
300kHz mV 

'• 

Difference.between the maximum and. mini~um readings shall not exceed 3~.2 mV. 

., ,. 

. , 
' 
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---- 32.2 mV . 
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Figure 8-23. Pre-Attenuator and Preamplifier: A3, AS and All (Part of CHANGE 3) 
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Figure 8-36. Scan Width Switch Assembly A2 Component Locations (Part of CHANGE 6} 
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Figure 8-38. Frequency Controf '~ircuits: Al. A2 and A 7 (Part of CHANGE 6) 

FA.BW HEWLETT 
a:~. PACKARD 

'' 

R10 

R9 

P.3 

. I 
I I 

I 

.. 

1/ 



" i 

~ .. ··.' 
"· !;: 

' 

1.:. 

,, 
: 

.A10 

-<. -
Figure ·a-46. Power Supply Assembly A 10 cOmponent Locations-(Part.pf CH~NGE.3). 
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Figure 8-46. Power Supply Assembly AJO Component Locations (CHANGE 10) 
' 

1 

: PCM£R SUPPLY ASSY AlO (08551-60057) 

! 3 , I 
: , I Fl 
12, lA _ ___,.-< 

NOTE: CROWBAR 
ADDED IN 'CHANGE· 3 

Ll 
270 mH 

·12. 6 VF 
Cl 
1 l H I . 

... --_!_'__,! h ,- -CROW BAR . i. 
R5 
1000 

+ 
CR7 

Rl 
750 

CRI 

CR2 

R2 & . 
51.1K · 

·12.6VF 
CRIO 

· «JJ·tAJO kHz 

a n 

-.-.---- OSCILLATDR ____ __, ... ,___, ___ ._- ----
- --------------------------------

Figure 8-48. Power Supply and Voltage Distribution: AlO and All, Partial Schematic (CHANGE .10) 
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