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Modei8556A General Worrnation 

SECTION I 
GENERAL INFORMATION 

1-1 . INTRODUCTION 

1·2. Thil manual contains all information required 
to inataD, operate, test, adjust and aetvice the 
Hewlett-Packard Model 8556A SpecUUm Analy­
LF Section. This aection coven inltnlrnent identifi· 
cation, deteription, optiona, acceaoriea, apecifica· 
tiona and other basic information. 

1-3. FicWe 1·1 lhows the Hewlett-Packard Model 
8566A SpecmJm Analyzer LF Section with the 
Model 85528 Spectrum Analyzer IF Section and 
the Model 141T Display Section. Alto lhown are 
the acceuoriea rupplied with the 8556A (aee para­
graph 1-15). 

1-4. The varioUI aections in this manual provide 
infonnation u foDows: 

SECTION n, INSTALLATION, provide• in· 
formation ~lative to incomlnfl inspection, 
power ~quirementa, mountlnfl, packing, 
ahippinr. etc. 

SECTION III, OPERATION, providet infor­
mation ~lative to operating the inatrurnent. 

SECTION I V, PERFORMANCE TESTS, pro­
videa information required to ascertain that 
the inltnlment is performina in accordance 
with published specifications. 

SECTION V, ADJUSTMENTS, provideainfor· 
matlon req~ to properly adjuat and align 
the instrument after repair• are made. 

SECTION VI, REPLACEABLE PARTS, pro · 
videa orderina information for all ~placeable 
parta and asaembliea. 

SECTION vn, MANUAL CHANGES, nor· 
mally will contain no relevant information in 
tbe original issue of a manual. This aection is 
reaetved to provide back-datlnfl and up-dating 
infonnation in manual revisiona or reprinta. 

SECTION VIII, SERVICE, includea all in for· 
mation required to repair the inltnlment . 

1-5. INSTRUMENTS COVERED BY MANUAL 

1-5. Hewlett-Pacltard instrumenta carry a aerial 
number (see Ficure 1-2) on the back p&nel. When 
the aerial number prefix on the inatrument aerial 
number plate of your ioatrument is the aame u one 

of the preflX numbers on the inside title page of 
this manual, the manual applies directly to the 
instrument. When the instrument aerial number 
pt"elix is not lilted on the inside title paae of this 
manual. manual change sheets and manual up­
datinc information is provided. Lat.« editions or 
revisiona to the manual will contain the req~ 
chanae information in Section VII. 

Figurt! 1·2. Jn1t rumen t Jden tl(icalion 

1-7. DESCRIPTION 

1-8. The Hewlett-Packard Model 8556A Spectrum 
Analyzer LF Section coven the frequency ranae 
from 20 H& to 800 kHz. When it is combined with 
an IF Section and a Display Section it functions • 
the tuning aectlon of a low frequency spectrum 
analyzer. 

1·9. The analyzer electronically acana input signals 
and displays their frequency and amplitude on a 
CRT. The horizontal, x-axis, is calibrated in units 
of frequency and the vertical, y-axis, is calibrated 
in abaolute unita o f voltaae U. V, m V, dBV) or 
power (dBm). '11lerefore, ablolute and relati..e 
rneuurementa of both amplitude and frequency 
can be made. 

1·10. The horizontal (frequency) axil can be 
swept three different ways: 

a . The center of the CRT is set to a fre­
quency determined by the dial and the analyzer is 
swept symmetrically about that frequency. 

b. The analyzer is not awept but ia used as a 
fixed frequency receiver. Signal amplitude can be 
read on the CRT and signal modulation can be 
viewed u with an oscillOICOpe. 
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~neral information Model8556A 

Tabt. 1·5 . Ttat Equipment Accaaoriu (cont'd) 

Item Required Feet~ Suggested U.e• 
- Modf!l 

Sf!rvice Kit Selectro Female to Selectro Female TNt Cable, HP11592A A,T 
(cont'd) 2 each, 8lnches lone (HP 11592-M002) 

&tender Board AIMmbly, l5 pin., 30 conductors, 
for phli·in circuit boarda (HP 11592-MOll) 
Futener ~mbly (2 each: HP 11592-2001 and 
HP 1390.0170) 
Selectro .lack-to.Jack Adapter (HP 1250.0827) 
Wttncb, open f!nd, 15/l6lnch (HP 8710-0946) 
BNC .lack·to-OSM Plua Adapter (HP 1250·1200) 
OSM Plua·to-Piua Adapter (HP 1250·1158) 
Cable ~mbly R and P Connector 
(HP 11592$013) 

•U•: P.t--..-.•P~~al•A: ~~·T. 

1250-1200 

~ _"'] 
~1250-1158 

11 

Ff6urt 1-6. HP JJ592A Servict Kit 
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SECTION II 
INSTALLATION 

2·1. INITIAL INSPECTION 

2·2. MedlaniQI CMdt 

2·3. Check the ahippq carton for evidence of 
dama,e immediately after receipt. U tbere il any 
Yilible damace to tbe carton, request tbe carrier •a 
acent bf! preMnt when the instrument ia unf*:ked. 
lnapect tbe iNtnuDent for pbyaical da.ma(e Ncb u 
bf!nt or bto ken pmta and denta or ecratcbea. U 
dam&Je ;, found refer to puaerapb 2~ for ~m­
mended claim procedures. U the miniment 
appean to bf! undamaced. perform the f!lectrical 
check (~ee ~h 2-4). The J>Kbcinl matertal 
lhould bf! retained for poa:ible future u.e. 

2-4. E'-c:trQI Check 

2-5. The f!iectrical check consilta of foUowinc the 
performance led procedures listed in SecUon IV. 
TheM procedures aUow the operator to determine 
that the inrtnunent il, or il not, opentinc witbin 
the specifications liated in Table 1·1. The initial 
performance and accuracy of the instrument are 
certified u atated on the in1ide front cover of thil 
manual. U the inltrument doeo not operate u 
1pecified, refer to paracrpah 2-6 for thf! recom· 
mf!nded claim procedure. 

2~. CLAIMS FOR DAMAGE 

2·7. If ph)'tical damqe;, found when the instru­
ment il unpacked, notify the carrier and the 
neereat i:Vwtett-Packard Sales and Service Otfice 
immediately. Tbe Sales and Service Office will 
arrance for repair or rtpbcemen t without wa.itinc 
for a claim to be .ettled with the carrier. 

2-8. The warranty 1talement for the inltrurnent il 
on the inaide front oover of thia manual. Contact 
the Salet and Semce Office for information about 
warranty claims. 

2-8. PREPARATION FOR USE 

CAUTION 

Bel ore applyinl pow~, cbeck t.be I'HI' 
panel lllide switch on the Diaplay Section 
lor proper position(l15 or 230 volta). 

2·10. Shipping Confi~111tion 

2-11. Becauae of individual cuatomer require­
menta, llhippinl confliUf&tion. are nexible. 
Preparation lor u.e II baaed on tbe prem!M that the 

LF and If Section. are in~talled in a Diaplay 
Section; thua, the Spectnlm Analyur Ia physically 
and tunction&Uy complete for ute. Since the LF 
and IF Sections are usually rf!Ceived eeparalel.y, tbe 
pl~·inl muat be mechanically fitted together, elec­
trically connected and inlerted in a display ltction 
or oecllloecope mainframe of the 140-eeria. For 
mechanical and electrical connectiona, ref~ to 
FiJure 2·1 and J1&1'111P'aph 2-20. 

2·12. P- Raquiremenu 

2-13. The Spectnun Analyzer can bf! operated 
from a 60 to 60 hertz input line that supplies 
t ither a 115 volt or 230 wolt (tlO'l. in each case) 
powr. Con~umed power varlet witb the plu,-inl 
~ but il normaUy leu than 225 watta. Une 

::: ~n~~o~~P~Yd~~: ~U::~ 
diatzibuted to tbe LF and IF Section. via internal 
connecton. 

2·14. The 116/230 power eelector awitcb at the 
rear of the Diaplay Section muat bf! Jet to agree 
with tbe available line volt.,e. II the line voltage il 
116 volta, the elide twitch muat be positioned 10 
that 116 Ia clearly visible. The inltnunent;, inter­
nally f~ for 115 volt operation, when lltipped. 
If 230 volt eource Ia to be Uled, ref~ to tuae 
replacement procedure. in the Dilplay Section 
manual. 

2·15. Power Cable 

2·16. To protect operatinc pereonnel, the National 
Eledric:al Manuracturua A.aociation (NEMA) and 
the lnternatiooal Electrolechnical Commiaion 
(IEC) recommendl that the inltrument pane.l and 
cabinet bf! crounded. The Spec1r\lm Analyur Ia 
equipped with a three-conductor pow~ cable; tbe 
third conductor Ia thecround conductor, and when 
the cable Ia pluged into an appropriate receptacle, 
the iMtnlment il crounded. To preeerw tbe protec­
tion ff!ature when operatinc the inltrument from a 
two<ontact outlet, 11M a three-prone to two-prong 
adapteor and connf!ct the crem lead on the adapteor 
tocround. 

2·17. Operatint Environment 

2·18. The Spectnlm Analyzer \Mel a forced-air 
coolinc ayatem to maintain requirf!d operatinc 
temperatures within the iNtrument. The air intake 
and fllter are located on the rear of the Display 
Section; air il exhausted throu,h the aide panel 
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c. The analyzer is swept from 0 Hz to a 
higher frequency - selectable from 200Hz to 200 
kHz. 

1-11. The vertical (amplitude) axis provides rela­
tive and absolute measurement capability in volts, 
dBV, dBm into 600 ohms unbalanced, and dBm 
into 50 ohms. 

1-12. The LF Section's input is isolated from the 
instrument chassis so that the CRT display is free 
of line frequency spurious responses due to ground 
loops. 

1-13. Accurate frequency calibration is provided 
by selecting 20 kHz markers. 

1-14. The LF Section also contains a tracking 
generator that produces a calibrated signal that 
precisely tracks the analyzer tuning frequency. 
This signal can be used to test the frequency 
response of a device; it can also be used, with a 
frequency counter, for making frequency measure­
ments that are accurate to 1 Hz (see Section III). 

1-15. ACCESSORIES SUPPLIED 

1-16. The 8556A LF Section requires a special 
knob on the IF Section in place of the standard 
LOG REF LEVEL control. The special knob has 
three scales: one is used for the LF Section log 
calibraton (red scale), one for log calibration with 
the RF Sections (black scale), and one for linear 
calibration with all units (blue scale). This knob 
and an allen wrench to install it are supplied with 
each 8556A. Extra knobs (HP 08556-00013) are 
available from the nearest HP Sales and Service 
Office. 

1-17. The 8556A is supplied with the following 
accessories: 

HP 11905A 600 ohm Feed Thru Termination 
HP 11048B 50 ohm Feed Thru Termination 
HP ll660A Tracking Generator Shunt (50 
ohm output) 

1-18. EQUIPMENT REQUIRED BUT NOT 
SUPPLIED 

1-19. The 8556A LF Section must be mated with 
an IF Section, such as the 8552A or the 8552B, 
and a Display Section, such as the 140T or the 
141T, before the units can perform as a spectrum 
analyzer. 

1-20. IF Sections 

1-21. The 8552A IF Section features calibrated 
bandwidths, log and linear amplitude calibration, 
and calibrated scan times. The 8552B IF Section 
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has all of the features of the 8552A and, in 
addition, manual scan, greater frequency stability, 
narrower bandwidths and an expanded log scale (2 
dB per division). 

1-22. Display Sections 

1-23. The 140T Display Section is equipped with a 
fixed persistence, non-storage CRT; the 141 T Dis­
play Section is equipped with a variable persis­
tence, storage CRT. The 143S Display Section has 
a large screen (8x10 inch) CRT. 

1-24. COMPATIBILITY 

1-25. The 8556A LF Section is fully compatible 
with all current 8552A/B IF Sections; 8552A 's 
with serial prefix 991 and below, and 8552B's with 
serial prefix 977 and below must be modified. The 
modification consists of adding a white-blue-grey 
(24 AWG) wire between 8552A/B connectors XA8 
pin 8 and J3 pin 40. (See appropriate 8552 manual 
for location of connectors.) 

NOTE 

The 8556A requires a special knob on the 
IF Section in place of the standard LOG 
REF LEVEL control (see EQUIPMENT 
SUPPLIED). 

1-26. The 8556A LF Section is fully compatible 
with all HP 140S/T, HP 141S/T, and HP 143S 
Display Sections. The 8556A can be used with HP 
140A/B and 141A/B Oscilloscope Mainframes but 
some performance specifications will be slightly 
degraded. (For more information, contact your 
nearest Hewlett-Packard office.) 

1-27. OPERATING ACCESSORIES 

1-28. Operating accessories for use with the 
8556A/8552/140 Spectrum Analyzer are listed in 
Table 1-3. They include a frequency counter, an 
oscilloscope camera, and various attenuators and 
probes. 

1-29. TEST EQUIPMENT REQUIRED 

1-30. Tables 1-4 and 1-5 list the test equipment 
and test equipment accessories required to check, 
adjust and repair the 8556A LF Section. 

1-31. WARRANTY 

1-32. The 8556A LF Section is warranted and 
certified as indicated on the inner front cover of 
this manual. For further information contact the 
nearest Hewlett-Packard Sales and Service Office; 
addresses are provided at the back of this manual. 

Model8556A General Information 

Tabk 1-1. Specifications 

8556A/8552B/8552A 

FREQUENCY 

Range: 
20 Hz to 300 kHz - 8552B IF Section 

100Hz to 300kHz- 8552A IF Section 

Tuning Dial Ranges of Q-30 kHz and Q-300 kHz. 

Scan Width: (On a 10 div. CRT horizontal axis.) 

Per Division: 10 calibrated scan widths from 20 
Hz/div to 20 kHz/div in a 1, 2, 5 sequence. 

Q-lOf: 10 calibrated preset scans, from 200Hz to 
200 kHz in a 1, 2, 5 sequence. Analyzer scans from 
zero frequency to ten times the scan width per divi­
sion setting. 

Zero: Analyzer is a fixed tuned reciever. 

Accuracy: 

Center Frequency: After 1 hour warmup, zero and 
300 kHz adjustments, and with the Fine Tune 
centered, the dial indicates the display e<>ntet 
frequency within the following specifications: 

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

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

Marker: RF markers every 20 kHz accurate to 
within ±0.01%. Markers controlled by front 
panel on/off switch. 

Scan Width: 

With 8552B IF Section: 
Frequency error between any two points on 
the display is less than ±3% of the indicated 
frequency separation. 

With 8552A IF Section: 
Frequency error between any two points on 
the display is less than ±5% of the indicated 
frequency separation. 

Stability: 

Residual FM: 

With 8552B IF Section: 
Sidebands >60 dB down 50 Hz or more from 
CW signal, scan time ;;>1 sec/div, 10Hz band­
width. 

With 8552A IF Section: 
Less than 20 Hz peak-to-peak. 

Noise Sidebands: More than 90 dB below CW 
signal, 3 kHz away from signal, with a 100 Hz IF 
bandwidth. 

Frequency Drift: (After 1 hour warmup.) 

With 8552B IF Section: Less than 200 Hz/10 
min. 

With 8552A IF Section: Less than 1 kHz /10 
min, 

Resolution: 

Bandwidth Ranges: IF bandwidths of 10 Hz (50 
Hz for 8552A) to 10kHz are provided in a 1, 3, 
10 sequence. 

Bandwidth Accuracy: Individual IF bandwidth 3 
dB points calibrated to ±20% (10 kHz band· 
width ±5%). 

Bandwidth Selectivity: 60 dB/3 dB IF bandwidth 
ratios. 

With 8552B IF Section: <11:1 for IF band­
widths from 10 Hz to 3 kHz; <20: 1 for 10 
kHz IF bandwidth. For 10 Hz bandwidth, 60 
dB points are separated by less than 100 Hz. 

With 8552A IF Section: <25:1 for IF band· 
widths from 50 Hz to 300Hz; <20:1 for IF 
bandwidths from 1 kHz to 10kHz. 
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Table 1-1. Specifications (cont'd) 

AMPLITUDE 

Absolute Amplitude Calibration Range: 

Log Modes: 

dBV 
dBm--60011 
dBm-5011 

0 dBV •1 V rms 
0 dBm- 1 mW- 600>! 
OdBm-lmW-5011 

Input impedance is 1 MU. dBm ranges are refer­
enced with input properly terminated externally. 

Log Range: From -150 dBm/dBV to +10 
dBm/dBV in 10 dB steps. Log reference level 
vernier, 0 to -12 dB continuously. 

Log Display Range: 10 dB/div on a 70 dB display, 
or 2 dB/div on a 16 dB display (with 8552B 
only). 

Linear Sensitivity: From 0.1 p.Vfdiv to 1V/div in a 
1, 2, 10 sequence. Linear sensitivity vernier Xl 
to X0.25 continuously. 

Dynamic Range: 

Average Noise Level: Specified with a 600.Q or 
less source impedance and INPUT LEVEL at 
-60 dBm/dBV. 

Mode 
1kHz IF 

Bandwidth 
10Hz If 

Bandwidth 

dBm-50 S1 <122 dBm (180 nV)<l42 dBm (18 nV) 
dBm-600S1 <130 dBm (250 nV)<150 dBm (25 nV) 
dBV <132 dBV (250 nV)<152 dBV (25 nV) 
Linear <400 n V <40 n V 

Spurious Responses: Input signal level ..;; INPUT 
LEVEL Setting: out of band mixing responses, 

harmonic and intennodulation distortion 
products are all more than 70 dB below the 
input signal level 5 kHz to 300 kHz; 60 dB 20 
Hz to 5 kHz. Third order intermodulation 
products are more than 70 dB below the input 
signal level, 5 kHz to 300 kHz with signal 
separation >300 Hz. 

Residual Reponses: (no signal present at input): 
with the INPUT LEVEL at -60 dBm/dBV and 
the input terminated with soon or less, all line 
related residual responses from Q-500 Hz are 
below -120 dBm/dBV. All other residual re­
sponses are below -130 dBm/dBV. 

Gain Compression: For input signal level 20 dB 
above INPUT LEVEL setting gain compression 
is less than 1 dB. 

INPUT LEVEL Control: -10 to -60 dBm/dBV 
in 10 dB steps. Accuracy ±0.2 dB. Marking 
indicates maximum input levels for 70 dB 
spurious..free dynamic range. 

Accuracy: Log Linear 

Frequency Response: ±0.2 dB ±2.3% 
Switching Between 
Bandwidths (at 20'C), 

100Hz to 10kHz: ±0.5 dB ±5.8% 
20 Hz to 10 kHz: ±1.0 dB ±12% 
10Hz to 10kHz: ±1.5dB ±20% 

Display: ±.25 dB/dB ±2.8% of full 
but not more 8 div display 
than ±1.5 dB 
over 70 dB 
display range 

TRACKING GENERATOR 

Frequency Range: Tracks the analyzer tuning, 20Hz 
to 300kHz. 

Amplitude Range: Continuously variable from 100 
mV rms to greater than 3V rms into an open 
circuit. 

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

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

Output Impedance: 600!1. 

Spectral Purity: 

Residual FM: 
With 8552B IF Section: <1 Hz peak-to-peak. 
With 8552A IF Section: <20 Hz peak-to-peak. 

Harmonic Signals: >40 dB down. 

Spurious Outputs: >50 dB down. 

Model8556A General Information 

Table 1-1. SpecificatiDns (cont'd) 

INPUT 

Input Impedance: 1 M>l shunted by"" 32 pF. 

Maximum Input Level: 10V rms, ±200 Vdc. 
Ground terminals of BNC input connectors are 
isolated from the analyzer chassis ground to mini­
mize ground loop pickup at low frequencies. 

Maximum Voltage, Isolated Ground to Chassis 
Ground: ±100 Vdc. 

Isolated Ground to Chassis Ground lmpE;­
dance: 100 k>l shunted by approximately 0.3 p.f. 

GENERAL 

Scan Time: 16 internal scan rates from 0.1 ms/div to 
10 sec/div in a 1~2~5 sequence. 

Scan Time Accuracy: 
0.1 ms/div to 20 ms/div: ±10% 
50 ms/div to 10 sec/div: ±20%. 

Power Requirements: 115 or 230 volts ±10%, 50 to 
60 Hz, less than 22 5 watts. 

Dimensions: 

Model 140T or 141T Display Section: 9-1/5" high 
(including height of feet) x 16-3/4" wide x 
18-3/8" deep (229 x 425 x 467 mm). 

Model 143S Display Section: 21" high (including 
height of feet) x 16-3/4" wide x 18-3/8" deep 
(533 x 425 x 467 mm). 

Weight: 

Model 8556A LF Section: Net, 8 lb (3,7 kg)_ 
Model 8552B IF Section: Net, 9 lb (4,1 kg). 
Model 8552A IF Section: Net, 9 lb (4,1 kg). 
Model 140T Normal Persistence Display Sec-

tion: Net 37 lb (16,8 kg). 
Model 141 T Variable Persistence Display Section: 

Net, 40 lb (18 kg). 
Model 1438 Large Screen Display Section: Net 62 

lh (28,1 kg). 

Accessories Included: 

Modell1660A Tracking Generator Shunt 
Model 11048B 50!1 Feed Thru Termination 
Model l1095A 600S1 Feed Thru Termination 
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Table 1-2. Supplemental Performance Characteristics 

FREQUENCY CHARACTERISTICS 

Range: With 300 kHz Center Frequency and 20 
kHz/div Scan Width, analyzer wiH scan linearly to 
400kHz. 

Center Frequency Control: Approximately 10 turns 
to cover full dial indicator in both D--30 kHz and 
0-300 kHz ranges. 

Fine Tune: Single tum control, ±50 Hz on 0-30 kHz 
range, ±500Hz on Q-300 kHz range. 

Zero Adjust: ±27 kHz range with 8552A, ±12 kHz 
range with 8552B. 

0-10f Scan Mode: With zero properly adjusted in 
PER DIVISION scan, 0 to 10f scan mode will scan 
from 0 (±500 Hz or 0.2 div, whichever is greater) 
to ten times the scan width per division setting. 
Offset may be reduced to 0 readjusting frequency 
zero. Scan accuracy ±5%. 

Resolution: See Figure 1-3 for curves of typical 
8556A/8552B/8552A Spectrum Analyzer resolu· 
tion using different IF bandwidths. 

Warmup Drift: (Typical- first hour's operation.) 

With 8552B; 500 Hz 
With 8552A: 15kHz 

Long Term Drift: (Typical - at fixed center fre. 
quency after one hour warmup.) 

With 8552B: 70 Hz/10 min 
With 8552A: 400 Hz/10 min 

Temperature Drift: (Typical.) 

With 8552B: 200 Hz/"C 
With 8552A: 2 kHz/"C 

AMPLITUDE CHARACTERISTICS 

Dynamic Range: For operation from 5 kHz to 300 
kHz with signal levels greater than INPUT LEVEL 
setting, see Figure 1-4 for typical distortion. 

Accuracy: 

Log Reference Level: INPUT LEVEL and LOG 
REF LEVEL controls provide continuous log 
reference levels from + 10 dBm/dBV to -80 
dBm/dBV (may be decreased to -92 dBm/dBV 
by using 12 dB Log Reference Level Vernier). 

Figure 1-3. Typical Spectrum Analyzer 
Resolution 

Input Level; Provides 50 dB control of input 
preamplification and attenuation to prevent in· 
put overload. INPUT LEVEL markings of -60 
dBm/dBV to -10 dBm/dBV indicate maximum 
input level for a minimum of 70 dB spurious· 

3rd0nt.IM"• 

s.g,.ILIMII,d8AboniNPUTLEVELSitto"'l 

Single input signal, 300Hz to 300 kHz. Second and third har­
monic distortion products typically 10 dB hi&her below 30Hz. 

Two input silnals, 5kHz to 300kHz with> 300Hz s:lanal 
separation. 

"'**Two input si.&nals, frequency below 5kHz with <aoo Hz sig-
nal separation. 

Figure 1-4. Typical Spectrum Analyzer 
Distortion Products 

Model8556A 
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Table 1-2. Supplemental Performance Characteristics (cont'd) 

AMPLITUDE CHARACTERISTICS (cont'd) 

free dynamic range, Accuracy ±0.2 dB (2.3%). 
Input may be overloaded up to 20 dB with the 
analyzer still providing useful measurement 
capability. See Figure 1-4. 

Log Reference Level Control: Provides 90 dB of 
IF gain control in 10 dB steps to cover log and 
linear ranges. Accurate to ±0.2 dB (±2.3%), 

Log Reference Level Vernier: Provides continuous 
12 dB range. Accurate to ±0.1 dB (±1.2%) in 0, 
-6, -12 dB positions; otherwise ±0.25 dB 
(±2.8%). 

Log Reference Level, switching between 10 dB/div 
and 2 dB/div log scales (8552B only); 

Accuracy: ±0.6 dB 
Temperature Stability; ±0.07 dB( C. 

Amplitude Stability; ±0.07 dB/"C in log, ±0.6 
%(C in linear. 

Display Uncalibrated Light: Warns if a combination 
of control settings (IF or video bandwidth, scan 
time or scan width) degrades absolute calibration 
for CW signals. Typically accurate to ±1 position in 
scan width or scan time setting. 

Video Filter: Averages displayed noise; bandwidth of 
10 kHz, 100 Hz and (8552B only) 10 Hz. Band· 
width accuracy ±20%_ 

DISPLAY CHARACTERISTICS 
Variable Persistence/Storage (Modei141T): 

Plug-ins: Accepts Model 8550 series Spectrum 
Analyzer plug-ins and Model 1400 series time 
domain plug-ins. 

Cathode-ray Tube: 
Type; Post.accelerator storage tube, 9000 volt 

accelerating potential; aluminized P31 phos­
phor; etched safety glass face.plate reduces 
glare. 

Graticule: 8 x 10 division (approximately 7,1 x 
8,9 ern) parallax-free internal graticule; five 
subdivisions per major. division on horizontal 
and vertical axes. 

Persistence: 

Normal; Natural persistence of P31 phosphor 
(approximately 0.1 second). 

Variable: 

Normal Writing Rate Mode: Continuously vari­
able from less thanO .2 second to more than 
one minute (typically to two or three 
minutes). 

Maximum Writing Rate Mode: Typically from 
0.2 second to 15 seconds. 

Erase: Manual; erasure takes approximately 
350 ms; CRT ready to record immediately 
after erasure. 

Storage Time: Normal writing rate; more than 2 
hours at reduced brightness (typically 4 hours). 
More than one minute at maximum brightness. 

Fast Writing Speed; More than 15 minutes (typi­
cally 30 minutes) at reduced brightness or more 
than 15 seconds at maximum brightness. 

Functions Used with Time Domain Plug-ins Only: 
Intensity modulation, calibrator, beam finder. 

Normal Persistence (Modei140T): 

Plug-ins: Same as 141T. 
Cathode·ray Tube: 

Type: Post-accelerator, 7300 volt potential 
medium .. hort persistence (P7) phosphor, tinted 
and etched saftety glass face-plate reduces glare. 
(Normal persistence of P7 phosphor approxi­
mately 3 sec.) 

Graticule: 8 x 10 division (approximately 7,6 x 
9,5 em) parallax-free internal graticule; five 
subdivisions per major division on horizontal 
and vertical axes. 

Functions Used with Time Domain Plug-ins Only: 
Same as 141 T. 

Normal Persistence Large Screen Display (Model 
14JS): 

Plug·ins: Same as 141 T. 
Cathode Ray Tube; 

Type: Post-accelerator, 20 kV accelerating po­
tential aluminized P31 phosphor. (Persistence 
approximately 0.1 sec). 
Graticule: 8 x 10 divisions (approximately 8 x 
lO·inch) parallax.free internal graticule, five sub­
divisions per major division on horizontal and 
vertical axes. 

Functions Used with Time Domain Plug-ins Only: 
Same as 141T. 
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Table 1-2. Supplemental Performance Characteristics (cont'd) 

GENERAL CHARACTERISTICS 

Scan Mode: 

Int: Analyzer repetitively scanned by internally 
generated ramp; synchronization selected by 
scan trigger. 

Single: Single scan with reset actuated by front 
panel pushbutton. 

Ext: Scan determined by 0 to +8 volt external 
signal; scan input impedance more than 10 kr2. 

Blanking: -1.5 V external blanking signal re­
quired. 

Manual: Scan determined by front panel control; 
continuously variable across CRT in either direc­
tion (8552B only). 

Scan Trigger: For Internal Scan Mode, select 
between: 

Auto: Scan free runs. 

Line: Scan synchronized with power line fre­
quency. 

Ext: Scan synchronized with more than 2 volt (20 
volt max.) trigger signal (polarity selected by 
internally located switch in Model 8552 IF 
Section). 

Video: Scan internally synchronized to envelope 
of RF input signal (signal amplitude of 1.5 
major divisions peak-to-peak required on display 
section CRT). 

Auxiliary Outputs: 

Vertical Output: Approximately 0 to -o.8V for 8 
division deflection on CRT display; approxi­
mately lOOn output impedance. 

Scan Output: Approximately -5 to +5V for 10 
div CRT deflection, 5krl output impedance. 

Pen Lift Output: 0 to 14V (OV, pen down). 
Output available in Int and Single Scan modes 
and Auto, Line, and Video Scan Trigger. 

CRT Baseline Clipper: Front panel control adjusts 
blanking of CRT trace baseline to allow more 
detailed analysis of low repetition rate signals and 
improved photographic records to be made. 

EMI: Conducted and radiated interference is within 
requirements of MIL-I-16910C and MIL-I-61810 
and methods CE03 and RE02 of MIL-STD-461 
(except 35 to 40kHz) when 8556A and 8552B are 
combined in a 140T or 141 T Display Section. 

Temperature Range: Operating, 0°C to +55°C, stor­
age, -40°C to +75°C. 

Model8556A General Information 

Table 1-3. Operating Accessories 

Model Number Description 

HP 10004A 10:1 Divider Probe (oscilloscope type) 

HP 1001A Probe to BNC Adapter 

HP 1110A Current Probe: Sensitivity: 1 mV/mA 
Bandwidth: 1700Hz (3 dB down) 

30 MHz(3 dB down) 

HP 5221B Electronic Counter, Option 001 

Frequency Range: 5 Hz to 10 MHz 
Sensitivity: 100 mV rms max 
Gate Time: .01, 0.1, 1 and 10 sec. 
Accuracy: ±0.001% ±1 count 
Readout: 6 digits 

HP 4437A 600 ohm Unbalanced Attenuator 
Range: 0-119.9 dB in 0.1 dB increments 
Accuracy: ± 0.2 dB to 90 dB 

± 0.5 dB to 110 dB 
± 1.0 dB to 119.9 dB 

Input Power: 1 watt max 

HP 197A Oscilloscope Camera 

T bl 14 T t E a e es qUipment 

Item Minimum Specifications Suggested 
Model Use* 

AC Voltmeter Voltage Range: 1 mV to 10V full scale (-10 to +2 dB HP 400EL P,A,T 
on dB scale) 

Frequency Range: 20 Hz to 400 kHz 
Accuracy: ± (2.5% of full scale +2.5% of reading) 
ACto DC Converter Output: 1 V de for full scale 

meter deflection 
AC to DC Converter Accuracy: ± (1% of full scale 

+1% of reading) 
Input Impedance: 10 Mn shunted by"' 25 pF 

Oscilloscope Frequency Range: de to 50 MHz HP 180A/ A,T 
AC or DC Coupling 1801A/ 
Sensitivity: 0.005 V jDIV 1820B 
Voltage Accuracy: ± 3% 

X10 Oscillo- Resistance: 10 Mn shunted by "'10 pF HP 10004A A,T 
scope Probe (2) Division Accuracy: 3% 

• Use: Performance= P; Adjustment= A; Troubleshootine: "' T 
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lnataUation 

perforation.. When operating the inatrument, 
chooee a location which provides at leut three 
incbet oC cleuance around the rear and both aides. 
Refer to the Dilpt.y Section manual Cor mainten· 
ance inatructiona for the cooling system. 

2·19. lnterconn.ctions 

2·20. The LF and IF Sectiona are normally 
shipped aeparately; the plug-ina mult be mechani· 
cally fitted together, electrieally connected, and 
then inaerted in the Display Section or mainframe. 
To make theae connectiona, refer to Figure 2·1 and 
\)roceed u followa: 

a. Set the IF Section on a level bench. Locate 
slot near right rear comer of LF Section; alao, 
locate metal tab on IF Section that engacea with 
thilalot. 

b. Grup the 8556A LF Section near middle of 
chaaail and raise until it ia a few inches above the 
IF Section. 

c . Tilt LF Section until front o f uaembly il 
about 2 inches h ¢er than the rear. 

d. Enrage usembUea in such a way that metal 
tab on the rear o f the IF Section alipa through the 
slot on LF Section. 

e. With the preceding mechanical interface 
completed, gently lower LF Section until electri­
cal plug and receptacle meet. 

f. Poaition LF Section u required to mate the 
plug and receptacle. When plug and receptacle are 
properly aliened , only a amall downward ~ 
ia required to obtain a mug tit. 

g. Alter the LF and IF Sections are joined 
mechanically and electrically, the complete uaem· 
bly Ia ready to insert in the Diaplay Section. 

b. Pick up the LF/IF Sectiona and center in 
opening of Diaplay Section. Pwh forward until 
auembly fill anugly into Diaplay Section. 

I. Puab in front panel latch to aecurely Iuten 
asaembly in place. 

2-21. To aeparate the LF /IF Sectiona from Diaplay 
Section and to eeparate the LF Section from the IF 
Section, proceed u follows: 

a. Puab front panel latch in direction of arrow 
untilitreleaaea. 

b. Firmly grup the middle of latch flange and 
pull LF/RF Section. straight out. 

2-2 

c. Locate black preu-to-releue level near right 
front aide of LF Section. PreN thia lever and 
aimultaneoualy exert an upward pulli"'i Coree on 
front edge of LF Section. 

d . When the two aectiona separate at the front, 
raiae LF Section two or three inchea and alide 
metal tab at rear of IF Section out of the slot in 
which it il engaged. 

2·22. STORAGE AND SHIPMENT 

2·23. Original Packaging 

2·24. The aarne containera and materials \lied in 
factory packacing can be obtained through the 
Hewlett-Packard Sales and Service Offices lilted at 
the rear of this manual 

2-25. If the instrument ia being retwned to 
Hewlett-Packard for aervicing, attach a tag indica· 
ting service required, return addre., inatrument 
model number and full aerial number. Mark the 
container FRAGILE to usure careful handling. 

2-26. In any con eapondence refer to the inawu· 
ment by model number and full aerial number. 

2·27. Other Packaging Materials 

2·28. The following general inatructiona abould be 
followed when repackaginc with commercially 
available materials: 

a. Wrap the instrument in heavy paper or 
plaatic. (If lbipping to a Hewlett-Packard Service 
Office or Center attach • tag indicating the type o f 
service required, return addr-, model number and 
full serial number. ) 

b. Use a strong abipping container. A double 
wall earton made of 350 pound test material ia 
adequate. 

c. Uae enough shock-abaorbing material (three­
to four-inch layer) around all aides of the 
inatrument to ~ovide firm cuabion and prevent 
movement inside the container. Protect the control 
panel with cardboard. 

d. Seal the ahipping container aecurely. 

e . Mark the shipping container FRAGILE to 
uaure careful handling. 

Modal 8556A lnatallation 

Ftture 2-1. LF Section and IF Section lnterconMctiona 
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Model8556A 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 Figure 3-1. 
Rear panel controls and connectors are shown and 
described in Figure 3·2. For a detailed description 
of IF Section and 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. 

3·7. 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 
Megohm, shunted by approximately 32 pF, so 
compensated oscilloscope probes (see Table 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 tetminations, 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 Vdc 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 in 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. 

3-14. 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 major 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. 'l:he LOG REF LEVEL control on the lF 
Section has three scales (see EQUIPMENT SUP­
PLIED in Section !): 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 

3-17. The first mixer in the 8556A is balanced to 
i.nsu:re a \ow \eve\ of ihst \oca\ osci.\)a\or 'ieea­
through appearing on the display. Excessive LO 
feedthrough may result in inaccurate amplitude 
calibration and excessive intermodulation dis­
tortion. With the dBm/dBV switch set to 50S1 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 level, perform 
the first mixer balance adjustment specified below. 

3-1 



Operation 

amplifier is inserted, and the attenuator is set to 50 
dB. If the amplifier response curve is at the -7 dB 
graticule line, the gain is 43 dB (50 dB- 7 dB). 

3-47. Important Considerations. When using the 
tracking generator for swept response measure­
ments, the spectrum analyzer BANDWIDTH and 
DISPLAY UNCAL light take on somewhat dif­
ferent significance. The BANDWIDTH setting 
mainly affects the average noise level and has only 
a secondary effect on resolution. Narrowing the 
BANDWIDTH improves dynamic range, but re­
quires slower sweep rates. The DISPLAY UNCAL 
light in most cases will not apply. The best proce­
dure in swept response measurements is to slow the 
scan rate until the display amplitude remains con­
stant with changes in SCAN TIME PER DIVISION. 
At this point, the scan is the proper rate to satisfy 
the requirements of both the spectrum analyzer 
and the device under test. 

3-48. Spurious responses are not displayed on the 
CRT due to the tracking signal source and receiver. 
Therefore, measurements 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 may have 
attenuation greater than 100 dB can be measured. 
The response can be 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 frequency 
counter to the tracking generator's output. Using 
the MANUAL SCAN mode, scan 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 identifying spurious modes on 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 bright, steady trace 
that does not flicker, even on the slow sweeps 
required for narrow band analysis. The variable 
persistence also permits the display of low repeti­
tion rate pulses without flickering and, using the 
longest persistence, intermittent 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 time of trace visibility can be 
increased by greater INTENSITY. Since the PER­
SISTENCE control sets the rate of erasing a 
written signal, it follows that a brighter trace will 
require more time 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. Tbe INTENSITY setting for 
any sweep speed should just eliminate trace 
blooming with minimum PERSISTENCE set­
ting. 

3-55. Storage. Tbe 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 the CRT. 
The STORE selector disconnects the WRITING 
SPEED AND ERASE functions and implements 
signal retention at reduced intensity. In the 
STORE mode, PERSISTENCE and INTENSITY 
have no function. 

3-56. Writing Speed. In the FAST mode, the rate 
of erasing a written display is decreased. Since the 
erasing rate is decreased, the entire screen becomes 
illuminated more rapidly and the display is 
obscured. Tbe effective persistence and storage 
time are considerably reduced. 

3-57. Photographic Techniques 

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

Modei8556A 

uniform glow of the CRT phosphor. This gives 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-

Operation 

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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3-18. Remove the top cover from the Display 
Section (with power off). 

WARNING 

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 kHz 
BANDWIDTH . . . . . . . . . . . . . . . . . . . . . . 3 kHz 
SCAN WIDTH ............... PER DIVISION 
PER DIVISION . . . . . . . . . . . . . . . . . . . . 10 kHz 
INPUT LEVEL . . . . . . . . . . . . . . . -{)0 dBm/dBV 
dBm/dBV ....................... 50 !:! 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 ......................... !NT 
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-metallic 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, turn 
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 followmg 
steps: 

a. Set the analyzer to scan the appropriate 
frequency range with the proper resolution. 
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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 Q-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. 

3-28. 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 Q-300 
kHz. The horizontal scale is then selected by the 
PER DIVISION setting. 

3-29. The third way is the ZERO scan mode. '!he 
spectrum analyzer becomes a fiXed-tuned receiver 
at the frequency indicated by the CENTER FRE­
QUENCY dial. In this mode, 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 desrred 
resolution and then slow the scan rate (SCAN 
TIME PER DIVISION) until the DISPLAY 
UNCAL 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 
display. The first consideration is how the ampli­
tude is to be measured. The 8556A can measure 
power in dBm (for 50 ohm or 600 ohm systems), 
and it can measure voltage on a hnear scale or m 
dB referred to one volt (dBV) on a log scale. 

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

Modei8556A 
Operation 

FRONT PANEL FEATURES 

0 DISPLAY UNCAL: warning light indicates that the 
CRT display has become uncalibrated due to incom­
patible settings of SCAN WIDTH, SCAN TIME 

dynamic range. This control should be set to agree 
with the signal level read on the CRT. 

PER DIVISION, BANDWIDTH, and VIDEO FILTER G TRACKING GEN LEVEL: adjusts the output level 
controls. of the tracking signal present at the TRACKING GEN 

A . . OUT. When the CAL position is selected, it gives an 
V FREQUENCY. tunes the CENTER FREQUENCY rn output of 100 mV for calibrating the spectrum 

SCAN WIDTH PER DIVISION and ZERO scan analyzer display. The output can be increased to 3V. 
modes. FINE TUNE aUows high resolution adJUst· 
ments in narrow scans. A 

W RANGE kHz: selects CENTER FREQUENCY dial 0 ZERO AOJ: calibrates CENTER FREQUENCY dial range of 0-30 kHz or ()-300kHz. 
for "zero" frequency. 

0 INPUT: one megohm unbalanced input for signals to 0 300 kHz AOJ: calibrates CENTER FREQUENCY be measured. 
dial for 300 kHz. 

C) BANDWIDTH: selects resolution bandwidth of the 
spectrum analyzer from 10 Hz to 10 kHz in a 1, 3 
sequence. (8552A, 50 Hz and 100Hz to 300kHz in a 
1, 3 sequence.) 

0 dBm/dBV: selects log display absolute calibration for 
dBV or dBm referred to 50 ohms or 600 ohms. For 
correct dBm measurements, an external termination 
of the proper impedance must be provided for the 
input signals. 

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

0 CENTER FREQUENCY: dial indicates the CENTER 
FREQUENCY for SCAN WIDTH PER DIVISION 
and ZERO scan modes. Calibrated in 5 kHz incre­
ments for 0-300 kHz range and 500 Hz increments 
for 0-30 kHz range. 

be used for swept frequency response mt.a<&uNm~nt'l:> 
or to drive a frequency counter for accurate fre­
quency measurements. The signal output also serves 
to accurately calibrate the display for absolute 
amplitude. 

G) 20 kHz MARKERS: places crystal controlled 0 SCAN WIDTH: selects spectrum analyzer frequency markers with 20kHz spacing on CRT. These mark~rs 
scanning mode. 0-lOf repetitively tunes the spec- are accurate to ?.01%, and are useful for cahbratmg 
trum analyzer from "zero" frequency to ten times the frequency axis. 
the setting of the PER DIVISION control. (e.g., with 
PER DIVISION control set at 1 kHz, scan would be 41) CAL OUTPUT: -30 dBm, 30 MHz signal used for 
from G-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 CENTER FREQUENCY with a 
scan width set by the PER DIVISION control. In the A 
ZERO scan mode, the analyzer becomes a fixed W PEN LIFT OUTPUT: TRIG/BLANK INPUT: pro­
frequency receiver at the CENTER FREQUENCY. vtdes +14 V pen lift Signal for use wtth X-Y recorders 

during retrace in SINGLE and !NT SCAN MODES 
A . . . with VIDEO, LINE, or AUTO SCAN TRIGGER. It 
V PER DIVISION. selects the CRT hortzontal calibra· serves as an input connector for external blanking 

lion (frequency scale) in the PER DIVISION and signal in the EXT SCAN MODE. When EXT SCAN 
G-lOf frequency scan modes. TRIGGER is selected, it becomes an input connector 

G) TRACKING AOJ: tunes the TRACKING GEN OUT 
frequency to precisely track the tuning frequency of 
the spectrum analyzer. 

G INPUT LEVEL: adjusts the input signal level to the 
input mixer and input preamplifier to maximize 

for the external trigger signal. 

• VERTICAL OUTPUT: provides output proportional 
to vertical deflection on CRT. Approximately 100 
mV per major division with 100 ohm output 
impedance. 

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

(See foldout, page 3-5, for illustration) 
3-3 



Operation Model 8556A 

FRONT PANEL FEATURES 

G SCAN IN/OUT: provides output voltage propor- SINGLE: single scan initiated by front panel push-
tiona! to CRT horizontal deflection. 0 volts equals button. SCANNING lamp indicates time during 
center screen with 1 volt per division (-5 to +5V full which analyzer is being scanned. 
screen). Output voltage available in SINGLE, MAN, . 
and JNT 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. 
scan signal. 

fD SCAN TIME PER DIVISION: selects time required 
fi) 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 t'me base tor t1me domam operation m 
section to a particular display section. ZERO scan. 

f) LOG REF LEVEL · LINEAR SENSITIVITY: these fD VIDEO FILTER: post d~tection low pass filter _ror 
controls set the absolute amplitude calibration of the effective averagmg of distributed signals such as nmse. 
CRT display. In the 10 dB LOG or 2 dB LOG modes, Bandwidths of 10kHz, 100Hz, and 10 Hz selectable; 
the sum of the two control settings determines the nominal bandwidth 400 kHz in OFF position. (10Hz 
LOG REF LEVEL (topgraticule line on CRT). In the position not available with 8552A.) 
LINEAR mode, the product of the two control 
settings determines the CRT scale factor in volts per EI!) BASE LINE CLIPPER: allows blanking of the bright 
division. A special knob is provided for use With the base line area of the CRT for better photography and 
8556A. This knob is described under OPERATING improved display of transient phenomena. 
CONSIDERATIONS (paragraph 3-15). 

. . . G MANUAL SCAN: controls spectrum analyzer hori-G LOG/LINEAR: selects diSplay mode for log~nthmlc zontal scan in the MAN SCAN MODE. (Not available 
display with scale factors of 10 dB per diVISIOn or 2 on 8552A.) 
dB per division or LINEAR display w1th scale factor 
selected by LINEAR SENSITIVITY (2 dB per A 
division not available with 8552A). w CAL 10V and 1V: 10V or 1 V square wave used to 

calibrate time domain plug-ins ONLY. 

fD SCAN TRIGGER: selects synchronizing trigger when A 
in the JNT SCAN MODE. W FOCUS: focuses CRT spot for best definition. 

AUTO: scan free runs. 

LINE: scan synchronized to power line frequency. 

BEAM FINDER: returns CRT trace to the center of 
the screen regardless of deflection potentials with 
time domain plug-ins ONLY. 

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

variable persistence features of the CRT. Persistence 
is that of the standard P31 phosphor. VIDEO: scan internal synchronized to envelope of 

RF input signal. Signal amplitude of 1.5 divisions 
peak-to-peak (min.) required on display section CRT. G 

e SCAN MODE: selects scan source. 

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. 

INTENSITY: adjusts the intensity of the trace on 
the CRT. 

CAUTION 

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

MAN: scan determined by MANUAL SCAN control; G ERASE: erases the CRT in the WRITING SPEED 
scan continuously variable across CRT in either direc- FAST or STD mode of operation. CRT ready to 
tion. (Not available with 8552A.) record immediately after erasure. 

Figure 3-1. Front Panel Features (2 of 4) 

Modei8556A 

FRONT PANEL FEATURES 

Ci) PERSISTENCE: adjusts the trace fade rate from 
0.1 sec. to more than 2 minutes in the WRITING 
SPEED FAST or STD mndes of operation. 

G) WRITING SPEED FAST, STD: these controls 
select the writing speed or the CRT in the PERSIS­
TENCE mode of operation. The WRITING SPEED 
STD mode is almost always selected for spectrum 
analysis applications. 

(D) STORE TIME: controls the storage time and rela­
tive brightness or the display in the STORE mode 
of operation. Storage time more than 2 minutes at 
maximum brightness, more than 2 hours at mini­
mum brightness. 

$ STORE: stores the display on the CRT for ex­
tended viewing or photography. The CRT does not 
write in the STORE mnde. ' 

(f) POWER: controls power to the main!tarne and to 
both plug·ins. 

G) ASTIG: adjusts the shape of the CRT spot. 

(D TRA.CE A.llGN: used to adiust the CRT trace to 
align with the horizontal graticule Jines. 

G CRT Graticule with LOG and LIN scales. LOG 
REF is the level used to reference the amplitude of 
displayed signals in the LOO di<pla~ mode. 
LINEAR display amplitude is referenced from the 
baseline. 

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

Filfl.re 3-I. Front Panel Feature• (4 of 4) 
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OPERATIONAL ADJUSTMENTS 

0 INPUT POWER 

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. 

8 INTENSITY MODULATION 
Set !NT/EXT switch to INT. (Set to EXT only if 
CRT Z axis is to be externally modulated -normally 
only used with 1400 series oscilloscope plug-ins). 

• FOCUS AND ASTIGMATISM 

a. Make the foUowing instrument control settings: 
RANGE . . . . . . . . . . . . • . . . . . . . . . . . . . 0-300 kHz 
FREQUENCY . . . . . . . . . . . . . . . . . . . . . . 150kHz 
FINE TUNE ........................ Centered 
BANDWIDTH . . . . . . . . . . . . . . . . . . . . . . . 10 kHz 
SCAN WIDTH ................. PER DIVISION 
PER DIVISION . . . . . . . . . . . . . . . . . . . . . . 20kHz 
INPUT LEVEL ................. -20 dBm/dBV 
dBm/dBV .............................. dBV 
20 kHz MARKERS ...................... Out 
SCAN TIME PER DIVISION ... 5 MILLISECONDS 
LOG REF LEVEL ................... -10 dBV 
Vernier ................................ ccw 
LOG/LINEAR .................... 10 dB LOG 
VIDEO FILTER ........................ OFF 
SCAN MODE ........................... !NT 
SCAN TRIGGER ...................... AUTO 
BASE LINE CLIPPER .................... ccw 
WRITING SPEED ....................... STD 
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 control, 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 ASTIG for the 
smallest round dot possible. 

QTRACE ALIGNMENT 

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

0 HORIZONTAL POSITION ANO GAIN 

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). 

0 VERTICAL POSITION AND GAIN 

a. Connect TRACKING GEN OUT to the INPUT 
(do NOT use a feedthrough termination). Set the 
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.) 

b. Tum 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 not, 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 necessary. 

QAMPLITUDE CALIBRATION 

a. Set the LOG REF LEVEL to -20 dBV (set 
vernier to zero). Adjust AM;PL CAL to bring the trace 
to the top graticule line at the center of the screen. 

b. Set the LOG/LINEAR switch to LINEAR, and 
set LINEAR SENSITIVITY to 20 m V per division. 
Make any Cine adjustment of the AMPL CAL which is 
necessary to bring the trace to the fifth graticule line 
(5 x 20 mV • 100 mV). 

QTRACKING ADJUSTMENT 

a. Return the LOG/LINEAR 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. 

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 

C) FREQUENCY CALIBRATION 

a. Disconnect TRACKING GEN OUT from 
INPUT and set the controls as follows: 
FREQUENCY . . . . . . . . . . . . . . . . . . . . . . . . 0 kHz 
RANGE . . . . . . . . . . . . . . . . . . . . . . . . . Q-30 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. 

NOTE 
If using an 855 2A IF Section and ZERO 
ADJ will not zero the LO feed through, see 
paragraph 5-30 in Section VI. 

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



Modei81S56A 

OPERATIONAL ADJUSTMENTS 

0 FREQUE~CY CAliBRATION 

a. Dll<onned TRACKJNG GEN OUT from 
INPUT l&ld eet tbe control& u CoDowa: 
FREQUENCY •••.•••••••••••••••••• • • OtHz 
RANCE • • • • • • • • • • • • • • • • • • • • • • • • • o-ao tllz 
FINE TUNB .•• ••••••••• •••••••••••• C.nwred 
BANDWIM'H ....................... 300Hz 
SCAN WIDfR ••••••••••••••••• PER DIVISION 
PER DIVISION .. ....... .............. 1 tllz 
20 kHz MARKERS . • • • • • • • • • • • • • • • • • • • • • • 1D 
SCAN TIME PER DIVISION •• ~MILLISECONDS 
VIDEO FILTER .. . .............. ....... OFF 

b . Ctn~r LO Coedtbn>lllh IICnlll, at CENTER 
FREQUENCY 1)'11Ueule oa the dllplay, wltb ZERO 
ADJ. The dial abould be aeeunt.ly .. a to 0 kHz. 

NO'M 
It ullnc an 8S52A IF Sedlon l&ld ZERO 
A.DJwW notzorotbe LO fHdUwoucb.­
I*ICf&pll5-30 In s.cuon vI. 

e. Sot RANG!! to o-soo ltHa, and alowly tuoe 
FREQUENCY to 300kHz, eounllnJ20 kHz mari<tn 
u tbty paa lht CENTER FREQUENCY 1)'11tleule on 
lbt dioplay. C.nt.r lbt ntuentb marttr (300 tR&) OD 

lhe CENTER FREQUENCY l)'lltleule. 

d . Adjust 300kHz ADioo lblt lbt di&l ,.odo 300 
kHz when tbe ntuenlb marker II ...... ~. 

a. Repeal steps 9b lbrouJb 9d unta no rurtbee 
adjuttmonlla n_,-y. 

NOTE 

SoiM minor rndjustmont or cnddnc od­
Juttllltnt l&ld tnquoney callbntloa ..,,.. 
tro1o moy be ....,._, from time to Uma 
for JWTOwband optnlloD. 

Ff.ture 3-2. OperatioMI Ad,/&Uimente ('l of 3) 

Operatiol 

OPERATIONAL ADJUSTMENTS 

Ff.ture 3·2. OperatioMI Adj~tment1 (3 of 3) 
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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 measurements, the dBm/dBV 
switch can be set to dBV for a log display, or the 
LOG/LINEAR switch can be set to LINEAR for a 
linear display. If no feedtbrough termination is 
used, the spectrum analyzer will display the open 
circuit voltage. If a feedthrough termination is 
used, the voltage 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 ~0 dBm/dBV 
position will then fall under the left hand indicator 
light. In this position, setting the INPUT LEVEL 
control to the amplitude of the largest signal will 
bring that signal to the top of the CRT. This gives 
the widest poaaible display dynamic range for 
signals between ~0 dBm/dBV and -10 
dBm/dBV. 

3-37. Using the Tracking Generator 

3-38. The tracking generator is a fiat signal source 
whose output frequency precise!~ tracks the spec­
trum analyzer's tuning frequency. This output can 
be used as a source to test devices for frequency 
response. Also, by 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 paragraph 
3·26. The tracking generator's output frequency is 
determined by the spectrum analyzer's scan. If a 
device is being tested from o-20 kHz, it is only 
necessary to set the spectrum analyzer to scan 
o-20 kHz using the Q-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 
Generator Shunt supplied with the 8556A should 
be used between the tracking generator and the 
test device for devices with a 50-ohm input impe­
dance. 

3-41. The output of the device should be termi· 
nated in ita characteristic impedance. 50 ohm or 
600 ohm devices can be tenninated using the 
feedthrough tenninations, and high impedance 
devices 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 
mV (-20 dBV) open circuit in the CAL position. 
This amounts to 50 mV (-26 dBV) acrosa 600 
ohms. If the 50 ohm shunt is used, the output wiU 
be 4.17 mV or -34.6 dBm into 50 ohms. The 
output level increases as TRACKING GEN LEVEL 
is turned clockwise from the CAL position. 

3-43. System Calibration. The TRACKING GEN 
OUT should he connected through any necessary 
terminations to the spectrum analyzer INPUT. The 
TRACKING GEN LEVEL can then be adjusted to 
bring the trace to the top graticule line, thus pro· 
viding a convenient reference. The INPUT LEVEL 
control should be set to -20 dBm/dBV and the 
LOG REF LEVEL set to 0 dBm/dBV for maxi· 
mum measurement range on paaaive devices. (Use 
the dBm scale for 50 ohm devices and the dBV 
scale for 600 ohm devices.) 

3-44. Insert the test device in the circuit, and ita 
frequency response wiU be displayed directly on 
the CRT. Insertion loss can be read directly from 
the dB scale on the CRT. 

3-45. Testing Amplifien. When measuring ampli­
fier frequency response, some provision must be 
made for the gain of the amplifier to prevent 
damage to the spectrum analyzer. A step attenua· 
tor should he 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 CBli· 
bration. Then the attenuation should be increased 
by an amount greater than the gain of the amplifier 
under test. The gain of the amplifier wiU be the 
sum of the attenuator setting and the dB reading 
from the CRT graticule at any point. (Remember, 
this is a negative number on the graticule.) For 
example, the spectrum analyzer is calibrated for a 
reference at the top of the CRT. Now a test 

;Model8556A 

t=>--+n--i;C"K-;-r.G"-' 
C!NERATOII l 
OUT 160001 I 

I 
I 
I 

TC SHUNT 

00111 

IN 

DEVICE 
UNDER 
TEST 

15001 

500 
F££DlltROUCII 
Tt:RMINATION 

Figure 3·3. Typical Frequency ResponM! Mea3urement (in 50 Ohms) 

-, 

TRACKING 
CEht:RATOII 
OUTPUT 
160001 

Operation 

Figure 3-4. Typical Amplifier Frequency ResponM! Mea8Urement (in 600 Ohms) Usi116 a Frequency Counter 
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SECTION IV 

PERFORMANCE TESTS 

4-1. INTRODUCTION 

4-2. This section provides instructions for 
performance testing the Model 8556A Spectrum 
Analyzer LF Section. Front panel checks for 
routine inspection are given in Table 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 called for, or with its equivalent. 
During the tests, all circuit boards, shields, covers 
and attaching hardware must be in place, and the 
LF and IF Sections must be installed in the Display 
Section. Allow the analyzer to warm up at least 
one hour before performing the tests. 

4-4. EQUIPMENT REQUIRED 

4-5. Test equipment 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. 

4-6. OPERATIONAL ADJUSTMENTS 

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

4-8. FRONT PANEL CHECKS 

4-9. The front panel checks provide a quick 
method for verifying that the LF Section is 
operating correctly. After performing the 
operational adjustments described in Figure 3-2, 
set the analyzer's controls as specified in Table 4·1 
and perform the checks. 

4-10. TEST SEQUENCE 

4-11. The performance tests are suitable for 
incoming 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 
Figure 3-2. 

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. 
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Function 

Calibration 

BASELINE 
CLIPPER 

Scan 

BANDWIDTH & 
SCAN WIDTH 
PER DIVISION 

SCAN WIDTH 
Q-10f 

DISPLAY UNCAL 
light 

4-2 

Table 4-1. Front Panel Checks 

Procedure 

1) Perform operational adjustments specified in 
Section III (Figure 3-2), then set analyzer as 
follows: 
RANGE .................... Q-300 kHz 
FREQUENCY . . . . . . . . . . . . . . . . . . . 0 kHz 
BANDWIDTH . . . . . . . . . . . . . . . . . . 10 kHz 
SCAN WIDTH ............ PER DIVISION 
PER DIVISION . . . . . . . . . . . . . . . . . 20 kHz 
INPUT LEVEL . . . . . . . . . . . . -30 dBm/dBV 
dBm/dBV . . . . . . . . . . . . . . . . . . . 600U dBm 
20 kHz MARKERS . . . . . . . . . . . . . . . . . Out 
SCAN TIME PER DIVISION 50 MILLISECONDS 
LOG/LINEAR ............... 10 dB LOG 
LOG REF LEVEL . . . . . . . . . -20 dBm/dBV 
VIDEO FILTER ................... OFF 
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 feedthrough 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 DIS­
PLAY UNCAL lamp unlit; keep signal centered 
with FREQUENCY and FINE TUNE. 

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

8) Depress 20kHz MARKERS switch. 

9) Increase SCAN TIME PER DIVISION to 20 
MILLISECONDS. 

Model8556A 

Result 

1) Analyzer calibrates 
normally. 

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 
WIDTH PER DI­
VISION is reduced. 

7) LO feedthrough 
appears at left 
graticule on CRT. 

8) Markers appear at 
about every major 

9) DISPLAY UNCAL 
light illuminates. 

Model8556A Performance Tests 

PERFORMANCE TESTS 

4-14. TRACKING GENERATOR AMPLITUDE 

SPECIFICATIONS: 
Amplitude Range: Continuously variable from 100 mV rms to greater than 3 V rms into an open circuit. 
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 range and accuracy and the frequency 
response of the tracking generator. 

EQUIPMENT: 
AC Voltmeter . . . 
Frequency Counter 
24" BNC Cable Assy 

PROCEDURE: 

. HP 400EL 

. HP 5327C 
HP 11086A 

1. Connect equipment 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 .. 
SCANWIDTH .. 
TRACKING GEN LEVEL 

SPECTRUM ANAL YZfR 
8516A 

AC VOL TMET£R 

. Q-300 kHz 
. .. 100kHz 
. ... ZERO 
. CAL 100 mV 

FREQUENCY COUNTER 

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 tune FREQUENCY and FINE TUNE for a 50 Hz reading on counter. 
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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 tc measure 100 mV. 

7. Slowly tune. FREQUENCY from 50 Hz (set in step 5) to 300 kHz. 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 a~curacy IS tested 
using MANUAL SCAN (with 8552B IF Section) or ZERO SCAN (w1th 8552A IF Sect10n) to tune the 
analyzer to the markers. 

SPECTRUM ANALYZER 
s;;6A 

D ~@@@ . • '0 . •@@@ . • •• . ...- .......... 

lf!IP'UI 

II 
:II TRACKING GEN OUT 

<i 

FREQUENCY COUNTER 

~: 'f] 

) 

8 

rSTEP 5r 

NC CABLE 
ASSY 

l•lll'uT 

I 
I 

_) 

Figure 4-2. Marker Accuracy Test Setup 

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

PROCEDURE: 

.. HP 5327C 

. HP 10503A 
HP 8710-1010 

L Connect equipment as shown in Figure 4-2, connecting TRACKING GEN OUT to analyzer INPUT 
with BNC cable. 
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4-15. MARKER ACCURACY (cont'd) 

2. Set analyzer as follows: 

RANGE 
FREQUENCY 
FINE TUNE 
BANDWIDTH 
SCAN WIDTH 
PER DIVISION . 
TRACKING GEN LEVEL 
INPUT LEVEL 
dBm/dBV ..... . 
20 kHz MARKERS 
SCAN TIME PER DIVISION 
LOG REF LEVEL 
LOG/LINEAR . 
VIDEO FILTER ... 
SCAN MODE 
SCAN TRIGGER 
BASE LINE CLIPPER 

PERFORMANCE TESTS 

G-300 kHz 
.. 300kHz 

. _ . - . . . . . Centered 

. 10Hz (8552B) 50 Hz (8552A) 
. - .. ZERO 
.... 1kHz 
. Cal100 mV 
-20 dBm/dBV 
.... dBV 
..... Out 

5 MILLISECONDS 
. -10 dBV 
10dB LOG 

- OFF 
.. !NT 
AUTO 
.. ccw 

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

4. Set LOG/LINEAR tc LINEAR and LINEAR SENSITIVITY to 20 mV/DIV and, again, peak trace. 

5. Disconnect TRACKING GEN OUT from analyzer INPUT; connect TRACKING GEN OUT to 
Frequency Counter (if necessary, increase TRACKING GEN LEVEL to get reading on counter). 

6. Depress 20 kHz MARKERS switch, set BANDWIDTH tc 300 Hz, and set SCAN WIDTH to PER 
DIVISION. Set LINEAR SENSITIVITY tc 2 mV/DIV, SCAN TIME PER DIVISION to 50 
MILLISECONDS, and center 300 kHz marker on CRT display with FREQUENCY and FINE TUNE. 

7. Set SCAN WIDTH PER DIVISION to 20Hz, BANDWIDTH to 10Hz, and SCAN MODE to MAN. Use 
MANUAL SCAN knob tc set dot on CRT to peak of marker. Frequency Counter should read 300kHz 
±30Hz: 

Marker Accuracy: 299,970 __ 300,030 Hz 

NOTE 

With 8552A IF Section, perform test with SCAN WIDTH set to ZERO and BANDWIDTH 
set to 50 Hz; peak trace with FINE TUNE to get reading. 

8. Set SCAN MODE to !NT, and tune FREQUENCY down to next marker (should be at 280kHz). 

9. Set SCAN MODE to MAN and use MANUAL SCAN knob to set dot on CRT tc peak of marker. 
Counter should read 280 kHz ± 28 Hz: 

Marker Accuracy: 279,972 __ 280,028 Hz 
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PERFORMANCE TESTS 

4-16. SCAN WIDTH ACCURACY 

SPECIFICATION: 
With 8552B IF Section: 

Frequency error between any two points on the display is less than ±3% of the indicated frequency 
separation. 

With 8552A IF Section: 
Frequency error between any two points on the display is less than ± 5% of the indicated frequency 
separation. 

DESCRIPTION: Internal 20kHz markers are used to test scan width accuracy 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 
SCAN TRIGGER 
BASE LINE CLIPPER 

Q-300 kHz 
.. 100kHz 

Centered 
. . .. 1kHz 
. PER DIVISION 
... 20kHz 

. -20 dBm/dBV 

. .... dBV 
. . . . . . . In 
. 50 MILLISECONDS 

. -10dBV 
10 dB LOG 

. OFF 

.. !NT 
AUTO 
.. ccw 

2. Note that a 20 kHz marker appears at about every major division on the CRT display. Tune 
FREQUENCY and FINE TUNE to center a marker o.n the -4 graticu!e line (see Figure 4-3). 

3. Measure amount of error, in divisions, that the marker deviates from the +4 graticule line. Marker should 
appear on the +4 graticule line plus or minus the specified tolerance (for IF Section being used): 

With 8552B IF Section, ±0.24 major 
divisions: +3.76 __ +4.24 

With 8552A IF Section, ±0.4 major 
divisions: +3.60 __ +4.40 

4. Set BANDWIDTH to 300 Hz, SCAN TIME 
PER DIVISION to 0.1 SECONDS, and SCAN 
WIDTH PER DIVISION to 5 kHz. Tum 
FREQUENCY and FINE TUNE to center a 
marker on the -4 graticu!e line. 

5. Measure amount of error, in divisions, that the 
marker deviates from the +4 graticule line. 
Marker should appear on the +4 line plus or 
minus the specified tolerance: 
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Figure 4-3. Scan Width Accuracy Display 
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PERFORMANCE TESTS 

4·16. SCAN WIDTH ACCURACY (cont'd) 

With 8552B IF Section,± 0.24 major divisions: +3.76 __ +4.24 

With 8552A IF Section, ±0.4 major divisions: +3.60 __ +4.40 

NOTE 

If 8556A appears to be out of tolerance, 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 frequency within the following specifications: 

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

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

DESCRIPTION: Dial accuracy is tested using internal 20 kHz 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 . . . 
SCANMODE .... 
SCAN TRIGGER 
BASE LINE CLIPPER 

0-300 kHz 
. . 20kHz 

Centered 
.. 300Hz 

. PER DIVISION 

..... 1kHz 

. -20 dBm/dBV 

..... dBV 
. . . . . . In 

. 50 MILLISECONDS 
. -10 dBV 
10 dB LOG 

. OFF 
. . !NT 
AUTO 
.. ccw 

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

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

4-17. CENTER FREQUENCY ACCURACY (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 FREQUENCY 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 tolerance (in major divisions): 

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

4-18. FREQUENCY RESPONSE 

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

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 300 kHz. Any 
variations in frequency response are read on a Digital Voltmeter connected to VERTICAL OUTPUT. 
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Figure 4-4. Frequency Response Test Setup 
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PERFORMANCE TESTS 

4-18. FREQUENCY RESPONSE (cont'd) 

EQUIPMENT: 

AC Voltmeter 
Digital Voltmeter (2) 
Frequency Counter 
BNC Cable Assy 
BNCTee 
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 llOOOA 
HP l1660A 
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. 

3. 

4. 

Set analyzer as follows: 

RANGE 
FREQUENCY 
FINE TUNE 
BANDWIDTH 

SCAN WIDTH 
INPUT LEVEL 
TRACKING GEN LEVEL 
20kHz MARKERS 
SCAN TIME PER DIVISION 
LOG/LINEAR 
LINEAR SENSITIVITY 
VIDEO FILTER . 
SCAN MODE 
SCAN TRIGGER 
BASE LINE CLIPPER 

.. 0-30 kHz 

. ... 5kHz 
Centered 

10Hz (8552B) 
50 Hz (8552A) 
.... ZERO 
-40dBm/dBv 
. . 12 o'clock 
..... Out 

5 MILLISECONDS 
LINEAR 

10 mV/DIV 
100Hz 
. .!NT 
AUTO 
.. ccw 

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

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

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

6. Set second Digital Voltmeter (connected to analyzer VERTICAL OUTPUT) to measure 1.000 volts. 
Adjust LINEAR SENSITIVITY for a 700.0 mV reference on second Digital Voltmeter. 
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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 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). Second Digital Voltmeter should read 700.0 
±16.1 mV. 

Frequency 

1kHz 
3kHz 
5kHz 

10kHz 
20kHz 
30kHz 

Reading 

683.9 __ 716.1 mV 
683.9 __ 716.1 mV 
683.9 __ 716.1 mV 
683.9 __ 716.1 mV 
683.9 __ 716.1 mV 
683.9 __ 716.1 mV 

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

Frequency 

50 kHz 
100kHz 
150kHz 
200kHz 
250kHz 
300kHz 

Reading 

683.9 __ 716.1 mV 
683.9 __ 716.1 mV 
683.9 __ 716.1 mV 
683.9 __ 716.1 mV 
683.9 __ 716.1 mV 
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!! 
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) 
< -150 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 ohms. 

NOTE 

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

EQUIPMENT: 
600 Ohm Feed Thru Termination . . . . . . . . _ . _ . . . . . _ . _ HP 11095A 

PROCEDURE: 

1. Connect 600 Ohm Feed Thru Termination to INPUT. Set the analyzer as follows: 
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RANGE 
FREQUENCY 
FINE TUNE 
BANDWIDTH 

0-30 kHz 
.. 7kHz 
Centered 
.. 1kHz 
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PERFORMANCE TESTS 

4-19. AVERAGE NOISE LEVEL (cont'd) 

SCAN WIDTH . . . . . . 
INPUT LEVEL 
20 kHz MARKERS 
SCAN TIME PER DIVISION 
LOG/LINEAR 
LINEAR SENSITIVITY 
Vernier ...... . 
VIDEO FILTER . . . 
SCAN MODE 
SCAN TRIGGER 
BASE LINE CLIPPER 

....... ZERO 

. . . -60 dBm/dBV 

... - .... Qut 

. 50 MILLISECONDS 
LINEAR 

.... 0.1 1-1V/DIV 
................. ccw 
10Hz (with 8552B), 100Hz (with 8552A) 

.. !NT 
............... AUTO 
........ ~ ........ 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: 

LINEAR noise level: __ 400 nV 

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 to• 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. It 
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: ___ -130 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 
AVERAGE 
NOISE 
LEVEL 

Figure 4-5. Average Noise Level Display 
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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, all line related residual responses from 0 to 500Hz are below -120 
dBm/dBV. All other residual responses are below -130 dBm/dBV. 

DESCRIPTION: Residual responses are signals that appear on the display with no input signal. To measure 
them, a reference is selected so that -120 and -130 dBm/dBV are easily determined, and the display is 
searched for signals appearing above this reference. 

EQUIPMENT: 

1. 

50 Ohm Feed Thru Termination HP 11048B 

Connect 50 Ohm Feed Thru Termination to INPUT and 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/LINEAR 
LOG REF LEVEL . . 
Vernier ...... . 
BASE LINE CLIPPER 
VIDEO FILTER . 
SCAN MODE 
SCAN TRIGGER 

NOTE 

0-30 kHz 
. . 0 kHz 
Centered 

. 100Hz 
. PER DIVISION 
.. _ . 100Hz 
. -60 dBm/dBV 
... 50!"2 dBm 

. _ . _ ... _Out 
. 50 MILLISECONDS 

. 10dB LOG 
-80 dBm/dBV 

. ccw 
•. CCW 

. OFF 

.. INT 
AUTO 

Instruments that radiate magnetic spurs (such as counters, power supplies, etc.} should 
not be operating near 8556A during this test. 

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 10 Hz (with 8552B IF Section} or 50 Hz (with 8552A IF Section}. Set SCAN 
TIME PER DIVISION to 2 SECONDS. 

4. Measure 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 (500 Hz}. They should be 
below -120 dBm: 
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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 line related residual responses. 
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4-20. RESIDUAL RESPONSES (cont'd) 

5. Check that any residual responses from 500Hz (CENTER FREQUENCY graticule} to 1kHz (far right 
gratJCule line} are below -130 dBm: 

Residual Responses, 500Hz to 1kHz: __ -130 dBm 

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

Residual Responses, 1kHz to 20kHz: __ -130 dBm 

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

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

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

Residual Responses, 40kHz to 300kHz: __ -130 dBm 
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1kHz 

-120dBm 
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Figure 4-6. Residual Responses Display 
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PERFORMANCE TESTS 

4-21. SPURIOUS RESPONSES 

SPECIFICATION: Input signal level <;; INPUT LEVEL setting: out of band mixing responses, harmonic 
and intermodulation distortion products are all more than 70 dB below the input signal level 5 kHz to 300 
kHz; 60 dB, 20 Hz to 5 kHz. Third order intermodulation products are more than 70 dB below the input 
signal level, 5 kHz to 300 kHz 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 CRT display. Then intermodulation 
distortion is checked using a two-tone test. 

TEST OSCillATOR 

EQUIPMENT: 

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

PROCEDURE: 

BNC 

(j)OQ 

OUTPUT 

CABLE BNC 

CABLE 
ASSY 

ASSY '------<T:;-EE";>----.-J 

Figure 4-7. Spurious Responses Test Setup 

OSCillATOR 

CABLE 
ASSY 

HP 651B 
HP 204D 

HP 1250-0781 
. HP 10503A 
. HP llOOOA 
. HP 11001A 

White Model 2640 

1. Connect Oscillator through Filter Set to analyzer INPUT as shown in Figure 4-7. 
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4-21. SPURIOUS RESPONSES (cont'd) 

2. 

3. 

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 

0-300 kHz 
.. 50 kHz 

Centered 
. . 100Hz 

. PER DIVISION 
... 500Hz 
-10 dBm/dBV 

dBV 
. .... Out 
0.5 SECONDS 

10 dB LOG 
-10 dBm/dBV 

.. ccw 

.. ccw 
100Hz 
.. INT 
AUTO 

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

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

Harmonic Distortion: __ -70 dB 

5. Switch Filter Set to 500Hz filter. Set SCAN WIDTH to Q--10f and set Oscillator for a 500Hz CW 
signal at -10 dBV. If necessary, set signal peak to CRT LOG REF graticule with Oscillator 
AMPLITUDE vernier. 

6. Set BANDWIDTH to 30 Hz (with 8552B) or 50 Hz (with 8552A) and set SCAN TIME PER DIVISION 
to 2 SECONDS. All harmonics of 500Hz (1 kHz, 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. 

9. 

Set one oscillator for a 70 kHz, CW signal (f1), and the other oscillator for a 90kHz, CW signal (f2). 
Set both oscillator output attenuators to -40 C!Bm. 

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

4-21. SPURIOUS RESPONSES (cont'd) 

10. Refer to Figure 4-8; the signals at 140 kHz (2f1) and 180kHz (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 (2f1 - f2) and at 110kHz (2f2 - f1). The 
intermodulation products should all be below -70 dB graticule line: 

Intermodulation Products Above 5kHz: __ -70 dB 

11. Set one oscillator for a 1.7 kHz, CW signal (f1). and the other oscillator for a 2kHz, CW signal (f2l-

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

13. If necessary, use oscillator AMPLITUDE verniers to set both signal peaks 3 dB below LOG REF 
graticule on CRT. The signals at 3.4 kHz (2f1) and 4.0 kHz (2f2) are oscillator second harmonics. 
Any second order intermodulation product will occur at 3.7 kHz (f1 + f2); this will always be centered 
between the two second harmonics. Any third order intermodulation product will occur at 1.4 kHz 
(2f1 - f2) and at 2.3 kHz (2f2 - fl). The intermodulation products should all be below -60 dB 
graticule line: 
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Intermodulation Products Below 5kHz: __ -60 dB 

NOTE 

With the 8552A IF Section, the close-in third order intermodulation products will be 
hidden in the skirts of the fundamental frequencies. 
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Figure 4-8. Intermodulation Distortion Products Display 
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4-22. RESIDUAL FM 

SPECIFICATION: With 8552B IF Section: Sidebands >60 dB d 50 · 
time #1 secfdiv, 10Hz bandwidth. With 8552A IF Section: Less t~;n20 H~';::k~~~;;~m CW slgnal, scan 

~h~~~!IPTION: The test is written in two parts: the first part is for the 8552B and tests residual FM b 

detecteJ o"'n s~~~~i~~: ;~i~n f~~ ~0e~;n f~\~~~t~~-t!~~ :~~o~~t!c~d i~if~s t~i~p~~;~Ain t~~e s:fm:1 d~~~~ 

SPECTRUM ANALYZER 
8556A 

600QOHM 
FEED THRU 
TERMINATION 

EQUIPMENT: 
Figure 4-9. Residual FM Test Setup 

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

PROCEDURE: 

CABLE 
ASSY 

OSCILLATOR 

HP 2040 
HP 11001A 
HP 11095A 

1. ~gg~~~ei,\~~';~~ ~e~~i~~ti~/igure 4-9, connecting the oscillator to analyzer INPUT through the 

2. Set analyzer as follows: 

3. 

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 
BASE LINE CLIPPER . 
SCAN MODE 
SCAN TRIGGER . . . 

Q-30 kHz 
.. 2kHz 
Centered 

. 100Hz 
. PER DIVISION 
... 500Hz 
-20 dBm/dBV 
..... Out 
. 600 n dBm 
0.1 SECONDS 

10 dB LOG 
-20dBm/dBV 

. OFF 

.. ccw 

.. !NT 
AUTO 

Set oscillator for a 2 kHz CW ·g a1 t -20 dB ( 
switch on oscillator r ' Sl n a m read on analzyer CRT). Set NORM/LOW DIST 
an 8552A IF Section,~'::'i::~lte~ tOW DIST. If usmg an 8552B IF Section, proceed to step 4. If using 
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4-22. RESIDUAL FM (cont'd) 
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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 sidebands 2.5 divisions (50 Hz) from CENTER FREQUENCY graticule should be below --60 dB 
graticule line (see Figure 4-10): 

60Hz Sidebands (8552B): __ -60 dB 

6. If using an 8552A, set LOG/LINEAR to LINEAR and LINEAR SENSITIVITY to 10 mV/DIV. Center 
signal on CRT display with FREQUENCY and FINE TUNE; set SCAN WIDTH PER DIVISION to 200 
Hz and BANDWIDTH to 100 Hz. 

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 CENTER FREQUENCY graticule line 1 
division from the top. Note where upward slope of signal intersects middle (4) horizontal graticule line. 

Horizontal Displacement: __ divisions 

8. Use the horizontal displacement to calculate demodualtion sensitivity: 

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

b. Calculate demodulation sensitivity by dividing the vertical displacement in divisions into 
horizontal displacement in Hz. For example, 40Hz _ 13.1 Hz 

3 div - div 

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

10. Measure the peak-to-peak deviation and multiply it by the demodulation sensitivity obtained in step Bb 
above. For example, 0.5 div p-p signal deviation x 13.3 Hz ~ 6.65 Hz. 

div 

Residual FM (8552A): __ 20Hz 
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PERFORMANCE TESTS 

4-23. NOISE SIDEBANDS 

SPECIFICATION: More than 90 dB below CW signal, 3 kHz away from signal with a 100 Hz IF 
bandwidth. 

DESCRIPTION: A stable CW signal is applied to the analyzer. The amplitude of the noise sidebands are 
measured on the CRT display. 

SPECTRUM ANALYZER 
8556A 

&XJQ OHM 
HID THRU 
TERMINATION 

Figure 4-11. Noise Sidebands Test Setup 

EQUIPMENT: 

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

PROCEDURE: 

OSCILLATOR 

HP 204D 
HP 11001A 
HP 11095A 

6
1

0
. 

0 0
CohnneFctedequipment ~ sh?wn in Figure 4-11, connecting the Oscillator to analyzer INPUT through the 

m e Thru Termmatwn. 

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 . . . . 

0-30 kHz 
. 15kHz 

Centered 
. 100Hz 

. PER DIVISION 
. ... 2kHz 
-20dBm/dBV 
..... Out 
. . 600!1 dBV 
0.5 SECONDS 

10 dB LOG 
. 0 dBm/dBV 
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4·23. NOISE SIDEBANDS (cont'd) 

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

PERFORMANCE TESTS 

. OFF 

. . ccw 

. . INT 
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. 
Set signal peak to LOG REF graticule on CRT with Oscillator AMPLITUDE vernier. Set VIDEO 
FILTER to 10Hz (with 8552B IF Section) or 100Hz (with 8552A IF Section). Set SCAN TIME PER 4. 

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). 

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). 

UIIH 

~~~~iM~!J~Ii~~~j:: -90dBm 
I] ·• """ , AVERAGE LEVEL 

IIIIIIKI OF NOISE SIDEBANDS 

3ookHz ·I 300 kHz 

Figure 4-12. Noise Sidebands 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 . 

. Accuracy ~0.2 dB. r.:arking_indicates maximum input levels for 70 dB spurious-free dynamic range . 
Gam 

1 
CJ:presswn: For mput s1gnallevel 20 dB above INPUT LEVEL setting, gain compression is less than 

DESCRIPTION: A Test Oscillator's calibrated attenuator is used to test the accuracy of the INPUT 
LEVEL control. Any error is read on a 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 

DIGITAL VOLTMETER 

SOQ OHM 

TEST OSCILLATOR 

BNC CABLE 
ASSY 

FEED THRU 
TERMINATION 

CABLE 
ASSY 

son 
OUTPUT 

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

EQUIPMENT: 

Test Oscillator . . . . . . . . 
Digital Voltmeter . . . . . . 
BNC Cable Assy . . . . . . . 
50 Ohm Feed Thru Termination 
Cable Assy ........ . 

PROCEDURE: 

. . . . . . . . . HP 651B 
HP 3480B/3484A, Option 042 

HP 10503A 
HP 11048B 
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. 
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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 

D-300 kHz 
. . 50 kHz 
. Centered 
. . 10kHz 

. PER DIVISION 
.... 1kHz 

. -10 dBm/dBV 

...... Out 

... 50ndBm 
. 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 meter 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, voltmeter 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 --u98.0 __ -702.0 m V 
-40dBm --u98.0 __ -702.0 mV 
-50dBm --u98.0 __ -702.0 m V 
--uo dBm --u98.0 __ -702.0 m V 

6. To test gain compression, set analyzer INPUT LEVEL and oscillator OUTPUT ATTENUATOR to -10 
dBm 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 mV read on Digital Voltmeter. 

8. Set oscillator OUTPUT ATTENUATOR to +10 dBm; set LINEAR SENSITIVITY to 0.2 V/DIV. 
Digital Voltmeter should read -700 ± 84 m V: 

--u16 __ -784 mV 
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PERFORMANCE TESTS 

4-25. 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 

o~@@@ 
.... : •@@@ .... ~-- ' 

SPECTRUM ANALYZER 
8556A 

UNDER TEST 

0 0 '0 •@@@0 
••• 

-----T-----. 
I I 
I 

ISTEP 61 I 

TRACKING 
GEN OUT 

I 
I 
'-----

tSTEP ll 
500 OHM 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/141T 
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 .... . 
SCANWIDTH .... . 
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 
BASE LINE CLIPPER 

Model8556A 

0-30 kHz 
20kHz 

. . ZERO 

. Full cw 

0-300 kHz 
. 200kHz 
Centered 

. 300Hz 

.. 0-10f 
... 20kHz 
-lOdBm/dBV 
..... Out 
.. 50!1 dBm 
0.5 SECONDS 
. 10 dB LOG 
. 10 dBm/dBV 

. OFF 

. . INT 
AUTO 
.. ccw 

4. Using separate Spectrum Analyzer LOG REF LEVEL vernier, position peak of 20 kHz signal at LOG 
REF graticule 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 from 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 s;>urious signals should be below -50 dB graticule line: 

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

Hewlett-Packard Model 8556A Test Performed by 
Spectrum Analyzer LF Section 

Serial No. Date 

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

4-14. Tracking Generator Amplitude 
Step: 3. Amplitude Accuracy mV 96.5 --- 103.5 

5. Amplitude Range v 3 ---
7. Fequency Response dB --- 0.5 

4·15. Marker Accuracy 
Step: 7. Marker Accuracy (300kHz) Hz 299,970-- 300,030 

9. Marker Accuracy (280 kHz) Hz 279,972-- 280,028 

4-16. Scan Width Accuracy 
Step: 3. With 8552B (20 kHz/DIV) Divisions +3.76 --- +4.24 

With 8552A (20 kHz/DIV) Divisions +3.60 --- +4.40 
5. With 8552B (5 kHz/DIV) Divisions +3.76 --- +4.24 

With 8552A (5kHz/DIV) Divisions +3.60 --- +4.40 

4-17. Center Frequency Accuracy 
Step: 2. With 8552B (0-300 kHz) Divisions -3 --- +3 

With 8552A (0-300 kHz) Divisions -5 --- +5 
3. With 8552B (0-30 kHz) Divisions -1 --- +1 

With 8552A (0-30 kHz) Divisions -2 --- +2 

4-18: Frequency Response 
Step: 7. 1kHz mV 683.9 --- 761.1 

3kHz mV 683.9 761.1 ---5kHz mV 683.9 761.1 ---
10kHz mV 683.9 761.1 ---
20kHz mV 683.9 --- 761.1 
30kHz mV 683.9 --- 761.1 

8. 50kHz mV 683.9 --- 761.1 
100kHz mV 683.9 --- 761.1 
150kHz mV 683.9 --- 761.1 
200kHz mV 683.9 --- 761.1 
250kHz mV 683.9 --- 761.1 
300kHz mV 683.9 761.1 

4-19. Average Noise Level 
Step: 2. Linear (1kHz) nV --- 400 

50!1 dBm (1kHz) dBm --- -122 
dBV (1kHz) dBV --- -132 
600!1 dBm (1kHz) dBm --- -130 

4. Linear (10Hz) nV --- 40 
50!1 dBm (10Hz) dBm --- -142 
dBV (10Hz) dBV --- -152 
600!1 dBm (10Hz) dBm --- -150 

4-20. Residual Responses 
Step: 4. Line Related dBm --- -120 

5. 500 Hz to 1 kHz dBm --- -130 
6. 1 kHz to 20 kHz dBm --- -130 
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Table 4-2. Performance Test Record (cont 'd) 

Para. Test Description Measurement Min 
No. Units 

4-20. Residual Responses (cont'd) 

7. 20kHz to 40 kHz dBm 
8. 40 kHz to 300 kHz dBm 

4-21. Spurious Responses 
Step 4. Harmonic Distortion (5kHz to 300kHz) dB 

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

Intermod. Products Below 5 kHz dB 

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

7. Horizontal Displacement Divisio~s 
10. Residual FM (8552A) Hz 

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

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

-20dBm mV -698.0 
-30dBm mV -698.0 
-40dBm mV -698.0 
-50dBm mV -698.0 
-60dBm mV -698.0 

8. Gain Compression mV -616 

4-25. Tracking Generator Spectral Purity 
Step 4. Harmonics dB 

5. Harmonics dB 
8. Spurious dB 

Spurious dB 
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Actual Max 

--- -130 

--- -130 

- 70 ---
--- - 60 
--- - 70 

--- - 60 

--- - 60 

------ 20 

--- - 90 

----702.0 
----702.0 
---702.0 
----702.0 
----702.0 
--- -702.0 

----784 

--- -40 

--- -40 

--- -50 

--- -50 

Model8556A Adjustments 

SECTION V 
ADJUSTMENTS 

5-1. INTRODUCTION 

5-2. This section describes adjustments required to 
return the analyzer LF Section to peak operating 
condition when repairs are required. Included in 
this section are test setups, and check and adjust­
ment procedures. A test card for recording data is 
included at the back of this section. Adjustment 
location photographs are contained in foldouts in 
Section VIII. 

5-3. Record data, taken during adjustments, in the 
spaces provided or in the data test card at the end 
of this section. Comparison of initial data with 
data taken during periodic adjustments assists in 
preventive maintenance and troubleshooting. 

54. TEST EQUIPMENT REQUIRED 

5-5. Tables 1-4 and 1-5 contain a tabular list of 
test equipment and test accessories required in the 
adjustment procedures. In addition, the tables con­
tain the required minimum specifications and a 
suggested manufacturers model number. 

5-6. In addition to the test equipment and test 
accessories in Tables 1-4 and 1-5, a Display Section 
and an IF Section are required. Perform the Dis­
play Section and IF Section adjustments prior to 
performing the LF Section adjustments. 

5-7_ Posidriv Screwdrivers 

5-8. Many screws in the instrument appear to be 
Phillips, but are not. Table 1-5 gives the name and 
number of the Posidriv screwdrivers designed to fit 
these screws. To avoid damage to the screw slots, 
Posidriv screwdrivers should be used. 

5-9. Blade Tuning Tools 

5-10. For adjustments requiring a non-metallic 
metal-blade tuning tool, use the J.F.D. Model No. 
5284 (HP 8710-1010). In situations not requiring 
non-metallic tuning tools, an ordinary small screw­
driver or other suitable tool is sufficient. No matter 
what tool is used, never try to force any adjust­
ment control in the analyzer. This is especially 
critical when tuning variable slug-tuned inductors, 
and variable capacitors. 

5-11. HP 11592AService Kit 

5-12. The HP 11592A Service Kit is an accessory 
item available from Hewlett-Packard for use in 

maintaining both the LF and IF Sections of the 
spectrum analyzer. Some adjustments can be made 
without this kit by removing the top cover from 
both the LF Section and the Display Section. 
However, this procedure exposes dangerous poten­
tials in the Display Section chassis and should not 
be used unless absolutely necessary. All adjust­
ments can and should be performed with the 
analyzer plug-ins installed on the extender cables 
provided in the service kit. The kit can be obtained 
by contacting the nearest Hewlett-Packard Sales and 
Service Office. 

5-13. Table 1-5, Test Equipment Accessories, con­
tains a detailed description of the contents of the 
service kit, and any item in the kit may be ordered 
separately. In the case of the 11592-60015 Ex­
tender Cable Assembly, the wiring is especially 
critical and fabrication should not be attempted. 
However, other items in the kit may be built if 
desired. 

5-14. Extender Cable Installation 

5-15. Push the front panel latch in the direction 
indicated by the arrow until the latch disengages 
and pops out from the panel. Pull the plug-ins out 
of the instrument. Remove the top cover of the LF 
Section. 

5-16. Place the plate end of the HP 11592-60015 
Extender 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. 

5-1 7. Connect the upper cable plug to the LF 
Section and the lower cable plug to the IF Section. 
The plugs are keyed so that they will go on 
correctly and will not make contact upside down. 

5-18. FACTORY SELECTED COMPONENTS 

5-19. Table 8-1 contains a list of factory selected 
components by reference designation, basis of 
selection, and schematic diagram location. Factory 
selected components are designated by an asterisk 
(*)on the schematic diagrams in Section VIII. 

5-20. RELATED ADJUSTMENTS 

5-21. These adjustments should be performed 
when the troubleshooting information in Section 
VIII indicates that an adjustable circuit is not 
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operating correctly. Perform the adjustments after 
repairing, or replacing, the circuit. The trouble­
shooting procedures specify the required adjust­
ments. 

Model8556A 

5-22. Perform any required Display Section and IF 
Section adjustments before performing the LF 
Section adjustments. Also, perform the voltage 
checks in paragraph 5-23 before performing any of 
the following adjustments. 

ADJUSTMENTS 

5-23. VOLTAGE CHECKS 

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

DESCRIPTION: De operating voltages for the LF Section are obtained from the Display Section, the IF 
Section, and an isolated power supply in the LF Section. If any of the operating voltages are out of limits, 
they should be corrected before performing any of the LF Section adjustments. 

EXTENDER 
CABLE 
ASSY 

EQUIPMENT: 

5-2 

Digital Voltmeter 
Cable Assy .... 
Extender Cable Assy 

•20 VI 
-20 VI 

Figure 5-1. Voltage Checks Test Setup 

. HP 3480B/3484A Option 042 

.......... HP 11002A 
. . . . . . . HP 11592-60015 

Model8556A Adjustments 

ADJUSTMENTS 

5-23. VOLTAGE CHECKS (cont'd) 

PROCEDURE: 

1. Extend LF and IF Sections on Extender Cable Assembly as shown in Figure 5-1. 

2. Connect Digital Voltmeter from -10V test point and +20V test point (located on A7 assembly cover) 
to chass1s 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 out 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 All) to chass1s ground. The voltages should be -12.6 ±0.2V and +100 ±l.OV: 

-12.4 __ -12.8V 

+99.0. __ +10l.OV 

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

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

-11.o __ -12.ov 

7. Connect voltmeter from 20 VI test point and -20 VI test point (located on A5 assembly cover) to A5 
assembly cover ground (not chassis ground). The voltages 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. 
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ADJUSTMENTS 

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

REFERENCE: Service Sheet 4. 

DESCRIPTION: Pre-attenuator attenuation is checked. Then its flatness is set, adjusting COMP capacitor 
A5C7, so that attenuation at 300kHz 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 

EXTENDER 
CABLE ASSY 

BNC 
CABLE 

ASSEMBLY 

AC VOLTMET£R 

ADAPTER 

OUTPUT I ISTEP II 

ATTEN ADJ 
COMPAND 
C IN 

TEST OSCILLATOR 

AIJ
1

: 8556A BNC 

L ___ t~~~;piN~--""'\- CABLE ASSY 
~@@@ lqEP II I 500 

I f[[D THR u 
'-----1•@@@ I TERMINATION 

I 
IF SECTION 

24" BNC 
CABLE ASSY 

iSTEP lll 

1 L·c MmR 

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

EQUIPMENT: 
L-C Meter ........... . 
Test Oscillator . . . . . . . . . 
AC Voltmeter ......... . 
50 Ohm 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 Termination. 

Model 8556A Adjustments 

ADJUSTMENTS 

5-24. PRE-ATTENUATOR ADJUSTMENTS: COMPAND C IN (cont'd) 

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

dBm/dBV . . . . . . . . . . . . . . . . . . . . . .. 
INPUT LEVEL . . . . . . . . _ . . . . . 

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

FREQUENCY ..... . 
RANGE ........ . 
OUTPUT ATTENUATOR 
AMPLITUDE ..... . 

4. Set AC Voltmeter to measure -10 dB. 

. .. 50!1 dBm 
-40dBm/dBV 

. ... 3.0 

.. X 1K 
-20 dBm 
. -7dBm 

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

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

7. 

8. 

9. 

The AC Voltmeter should read -10 dB ±0.20 dB: 

-9.8 -10.2 dB 

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

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

(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-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. Null cable capacitance by zeroing the meter, then connect cable to analyzer INPUT. 

12. The L-C Meter should read approximately 32 pF (JJJJF): 

"'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 pF 

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

5-25. 50.150 MHz LOCAL OSCILLATOR ADJUSTMENT: A6T1 

REFERENCE: Service Sheet 5. 

DESCRIPTION: Transformer A6T1 is tuned to peak the signal from the 50.150 MHz local oscillator. Then 
the signal's frequency and amplitude are checked. 

DISPLAY SECTION 

EXTENDER 
CABLE ASSY 

OSCILLOSCOPE 

;mE b---o!:: 'f] 
--------~~[~~--------J INPUT 

ADAPTER 

Figure 5-3. 50.150 MHz Local Oscillator Adjustment Test Setup 

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

. HP 180A/1801A/1820B 
.... HP 5327C 
... HP 10503A 
.. HP 1250-1236 
HP 11592-60015 
.. HP 5060-0256 
.. HP 8710-1010 

PROCEDURE: 

1. Connect equipment as shown in Figure 5-3. Remove Frequency Converter Assembly A6 from chassis 
and re-install on extender board. Connect Oscilloscope to A6J3 using BNC cable and adapter. 

2. Set Oscilloscope to measure 50.150 MHz at about 1 V peak-to-peak by setting TIME/DIV to 0.11lsec 
and VOLTS/DIV to 0.2V. 

3. Using non-metallic tuning tool, tune transformer A6T1 for maximum signal on Oscilloscope. Signal 
level should be 0.9V to 1.6V peak-to-peak. 

0.9 __ 1.6V P-P 
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ADJUSTMENTS 

5-25. 50.150 MHz LOCAL OSCILLATOR ADJUSTMENT: A6T1 (cont'd) 

4. Disconnect BNC cable from Oscilloscope and connect it to Frequency Counter. Set counter to measure 
50.150 MHz. 

5. Oscillator frequency should be 50.150 MHz ± 3.0 kHz: 

50.147 __ 50.153 MHz 

6. Disconnect BNC cable from A6 assembly; remove extender board and install assembly into chassis. 
Re-connect cables to A6J1, J2 and J3. Perform mixer balance adjustments as specified in paragraph 
5-26. 

5-26. MIXER BALANCE ADJUSTMENTS: C, Rand Z 

REFERENCE: Service Sheet 5 

DESCRIPTION: C, Rand Z MIXER BALANCE are adjusted until LO feedthrough measures less than -80 
dBm. 

DISPLAY SECTION 

EXTENDER 
CABLE 
ASSEMBLY 

MIXER BALANCE 
C,RANDZ 

Figure 5-4. Mixer Balance Adjustments Test Setup 

EQUIPMENT: 

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

PROCEDURE: 

HP 11592-60015 
. HP 8710-1010 

... HP 11048B 

1. Extend LF and IF Sections on Extender Cable Assembly as shown 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. 
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ADJUSTMENTS 

5-26. MIXER BALANCE ADJUSTMENTS: C, R and Z (cont'd) 

2. Set analyzer controls as follows: 

FREQUENCY . 
BANDWIDTH . 
SCANWIDTH . 
PER DIVISION 
INPUT LEVEL 
dBm/dBV ... 
BASE LINE CLIPPER 
VIDEO FILTER . . . 
SCAN TIME PER DIVISION 
LOG/LINEAR . . 
LOG REF LEVEL 
SCANMODE .. 
SCAN TRIGGER 

NOTE 

Model8556A 

..... 0 kHz 

..... 3kHz 
PER DIVISION 
. ... 10kHz 
-60 dBm/dBV 
... 50n dBm 
...... ccw 
. . . . 10kHz 

5 MILLISECONDS 
10dB LOG 

-40 dBm 
. .. !NT 

... AUTO 

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

3. Center LO feed through signal on display with FREQUENCY control. 

4. Using non-metallic adjustment tool, adjust C and R MIXER BALANCE (A6R5 and C12) for best null 
of LO feed through. 

5. Adjust Z MIXER BALANCE (A6C22) for LO feedthrough null, then repeat steps 4 and 5 until LO 
feed through is below -40 dB graticule on display ( < -80 dBm): 

___ -80dBm 

6. Secure top cover on 8556A. Repeat step 4 until LO feedthrough is below -40 dB graticule line. 

___ -80dBm 

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

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

DiSPLAY SECTION 

EXTENDER 
CABLE ASSY 

AMPl ADJ 
AND FLATNESS 

AOJ 

8556A 

~@@@ 

'-----~~:.~~@) 
IF SECTION 

AC VOLTMETER 

-~ ,.-BN-C-CA_B.;::LE:..::.:.. 
0 

ASSEMBLY 

I 
1'-----"' 
II 0 600 OHM FEED THRU 

ISTEP II TERMINATION I I I STEP 61 
____ ...L ____ ./ 

TRACKING 
GEN OUT 

Figure 5-5. Tracking Generator Adjustment Test Setup 

EQUIPMENT: 

AC Voltmeter ......... . 
600 Ohm Feed Thru Termination 
24" BNC Cable Assy 
Tuning Tool . . . . 
Extender Cable Assy 

PROCEDURE: 

. .. HP 400EL 

. . HP 11095A 

.. HP 11086A 

. HP 8710-1010 
HP 11592-60015 

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 ..... . 
SCANWIDTH ..... . 
RANGE ........ . 
TRACKING GEN LEVEL 
20 kHz MARKERS . . . . 

. .. 100kHz 

. ... ZERO 

. 0-300 kHz 
CAL100mV 
..... Out 

3. Set AC Voltmeter to read 100 mV full scale and adjust AMPL ADJ (A8A1R1) 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. 
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ADJUSTMENTS 

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

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

5mV 

6. Connect 600 Ohm Feed Thru Termination between TRACKING GEN OUT and AC Voltmeter. Set 
TRACKING GEN LEVEL full clockwise. Voltmeter should 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 through entire range: 

___ 80mV 

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

REFERENCE: Service Sheet 9 

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

NOTE 

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

DISPLAY SECTION 

EXTENDER 
CABLE ASSEMBLY 

OFFSET 
AOJ 

~@@@ 8116A 

'------1•@@@ If SECTION 

TO A1S1·1f 
LUG !l·!Q 

Figure 5-6. Frequency Calibration Adjustment Test Setup 

CABLE 
ASSY 

EQUIPMENT 

5-10 

Digital Voltmeter 
Cable Assy . . . . 
Extender Cable Assy 

. HP 3480B/3484A Option 042 

.......... HP 11002A 

.. __ . . . HP 11592-60015 
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ADJUSTMENTS 

5-28. FREQUENCY CALIBRATION ADJUSTMENT: OFFSET ADJ, 300kHz ADJ and ZERO ADJ (cont) 

PROCEDURE: 

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

2. Set analyzer controls as follows: 

FREQUENCY 
FINETUNE . 
RANGE ... 
BANDWIDTH 
SCANWlDTH 
PER DIVISION 
INPUT LEVEL . 
BASE LINE CLIPPER . . . . 
VIDEO FILTER ...... . 
SCAN TIME PER DIVISION 
LOG/LINEAR . . . . . 
SCANMODE ....... . 
SCAN TRIGGER . . ... . 

... 0 kHz 

. . Centered 
0-300 kHz 

.... 10kHz 
PER DIVISION 
..... 1kHz 
-lOdBm/dBV 
...... ccw 

. ...... OFF 
. 50 MILLISECONDS 

10 dB LOG 
. ........ INT 
. ....... AUTO 

3. Center 300kHz 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 OFFSET ADJ for 0.0 ± 5.0 mV read on voltmeter. 

5. Set BANDWIDTH to 100Hz and PER DIVISION to 100Hz; 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 300kHz counting 20kHz 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 Itfteenth marker (300kHz) is centered. 

8. Tune FREQUENCY to 0 kHz. Adjust ZERO ADJ to center LO feed through (0 Hz) 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. 

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 counter-clockwise . 
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5-29. ANALOGIC CHECKS (cont'd) 

Table 5-1. Analogic Display Calibration Check 

SCAN TIME BAND- SCAN WIDTH 
VIDEO FILTER PER DIVISION WIDTH PER DIVISION SCAN WIDTH 

10Hz 2 SECONDS 100Hz 1kHz PER DIVISION 
10Hz 1 SECOND 100Hz 1kHz PER DIVISION 

100Hz 0.2 SECONDS 1kHz 10kHz PER DIVISION 
100Hz 0.1 SECONDS 1kHz 10kHz PER DIVISION 

10kHz 10 MILLISECONDS 3kHz 20kHz PER DIVISION 

10kHz 5 MILLISECONDS 3kHz 20kHz PER DIVISION 
OFF 5 MILLISECONDS 3kHz 20kHz ZERO 
OFF 2 MILLISECONDS 10kHz 20kHz PER DIVISION 
OFF 5 MILLISECONDS 3kHz 20kHz PER DIVISION 
OFF 5 MILLISECONDS 1kHz 20kHz PER DIVISION 

OFF 20 MILLISECONDS 1kHz 10kHz PER DIVISION 
OFF 20 MILLISECONDS 300Hz 10kHz PER DIVISION 
OFF 50 MILLISECONDS 300Hz 2kHz PER DIVISION 
OFF 50 MILLISECONDS 100Hz 2kHz PER DIVISION 
OFF 0.1 SECONDS 100Hz 500Hz PER DIVISION 

OFF 0.1 SECONDS 30Hz 500Hz PER DIVISION 
OFF 0.2 SECONDS 30Hz 100Hz PER DIVISION 
OFF 0.2 SECONDS 10Hz 100Hz PER DIVISION 
OFF 0.5 SECONDS 10Hz 20Hz PER DIVISION 
OFF 0.5 SECONDS 300Hz 20Hz PER DIVISION 

OFF 0.2 SECONDS 300Hz 20kHz PER DIVISION 
OFF 0.2 SECONDS 300Hz 10kHz PER DIVISION 
OFF 0.1 SECONDS 300Hz 10kHz PER DIVISION 
OFF 0.1 SECONDS 300Hz 5kHz PER DIVISION 
OFF 50 MILLISECONDS 300Hz 5kHz PER DIVISION 

OFF 50 MILLISECONDS 300Hz 2kHz PER DIVISION 
OFF 20 MILLISECONDS 300Hz 2kHz PER DIVISION 
OFF 20 MILLISECONDS 300Hz 1kHz PER DIVISION 
OFF 10 MILLISECONDS 300Hz 1kHz PER DIVISION 
OFF 10 MILLISECONDS 300Hz 500Hz PER DIVISION 

OFF 5 MILLISECONDS 300Hz 500Hz PER DIVISION 
OFF 5 MILLISECONDS 300Hz 200Hz PER DIVISION 
OFF 2 MILLISECONDS 300Hz 200Hz PER DIVISION 
OFF 2 MILLISECONDS 300Hz 100Hz PER DIVISION 
OFF 1 MILLISECOND 300Hz 100Hz PER DIVISION 
OFF 1 MILLISECOND 300Hz 50 Hz PER DIVISION 

*No exception allowed. 
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UNCAL 
LIGHT 
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ON 
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ON 
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ON 
OFF* 
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ON 

OFF 
ON 
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OFF 

ON 
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ON 
OFF 
OFF 

ON 
OFF 
ON 
OFF 
ON 

OFF 
ON 
OFF 
ON 
OFF 

ON 
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ON 
OFF 
ON 
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5-30. 8552A 47 MHz LO ADJUSTMENT 

REFERENCE: Service Sheet 9 and 8552A IF Section Operating and Service Manual. 

DESCRIPTION: On some HP Model 8552A Spectrum Analyzer IF Sections, long term aging may have 
caused the center frequency of the 4 7 MHz LO to drift beyond the zero adjustment range of the 8556A. If 
this is the case, the following simplified 47 MHz LO adjustment procedure can be used to readjust center 
frequency and tuning accuracy. 

EQUIPMENT: 

Extender Cable Assy (if not available, see step 1) 
Tuning Tool . . . . . . . . . . . . . . . . . . . 

PROCEDURE: 

HP 11592-60015 
. . HP 8710-1010 

1. Extend LF and IF Sections on Extender Cable Assembly (see paragraph 5-15 for step-by-step 
procedure). If the Extender Cable Assembly is not available, the adjustment can be made with the LF 
and IF Sections installed in the Display Section: 

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

b. Remove bottom covers from Display Section and 8552A. 

c. Place Display Section on left side and plug 8552A and 8556A into Display Section. Be careful that 
8552A does not hang up on Display Section guide rails. 

CAUTION 

Removing the Display Section bottom cover 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 
FINETUNE . 
BANDWIDTH 
SCAN WIDTH 
PER DIVISION 
INPUT LEVEL 
ZERO ADJ 
300kHz ADJ .. 
20 kHz MARKERS . . . . 
SCAN TIME PER DIVISION 
LOG/LINEAR .... 
LOG REF LEVEL . . 
BASE LINE CLIPPER 
SCANMODE .... 
SCAN TRIGGER . . 

0-300 kHz 
.. 100kHz 
. . Centered 

..... 3kHz 
PER DIVISION 
.... 20kH2 
-20dBmfdBV 

Centered ( 5 turns from stop) 
. , ..... Centered 
· ......... Out 
. 50 MILLISECONDS 

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

.. ccw 
.. .... !NT 
..... AUTO 

4. If necessary, adjust HORIZONTAL POSITION and GAIN on 8552A for a 10 division horizontal trace. 

5. Depress 20 kHz MARKERS switch. Markers should appear at approximately every major vertical 
graticule line on CRT. Switch 20kHz MARKERS switch out. 
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ADJUSTMENTS 

5-30. 8552A 47 MHz LO ADJUSTMENT (cont'd) 

6. Using non-metallic tuning tool, slowly adjust 8552A A3A2C4 (see Assembly and Adjustment 
Locations photo in 8552A manual) until the LO feedthrough appears on the CRT (about ±1 tum); 
then adjust 8552A A3A2C4 until LO feedthrough is centered on far left graticule line (see Figure 5-7). 

7. Depress 20 kHz MARKERS switch. With LO feed through 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 until the 20 kHz markers are aligned 
on the graticule lines and the LO feedthrough is centered on the far left graticule line. (A5R42 varies 
marker spacing and A3A2C4 varies location of markers.) 

8. Tune FREQUENCY to 0 kHz (FINE TUNE centered), and set SCAN WIDTH PER DIVISION to 1 kHz 
and SCAN TIME PER DIVISION to 5 MILLISECONDS. 

9. Adjust 8552A A2A3C4 until LO feedthrough is centered within ±2 divisions of center graticule line. 
Center LO feedthrough exactly on center graticule line with 8556A ZERO ADJ. 

10. Tune FREQUENCY to 300 kHz. Adjust 8556A 300 kHz ADJ to center 300 kHz marker on center 
graticule line. 

11. Turn analyzer off, remove 8552A and 8556A from Display Section, replace bottom covers, and 
reinstall 8556A and 8552A. 

5-14 

, ! J I 
lo LO FEED-

THROUGH 

'/~ 
I Ill . 

11111 
1'\' 
'U L u " -· ., ., 

LICIH 

ti\.2 ! 

DIVISIONS \t"'" 
--c-7-

·I cum 
FIEitmT 

I 

' ' 

'-: ~-· 
·• 

I 

l • • 

+4 GRATICULE 
LINE 

Figure 5-7. 47 MHz LO Adjustment Display 
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Table 5-2. Check and Adjustment Test Record 

Hewlett-Packard Model 8556A Test Performed by 
Spectrum Analyzer LF Section 

Serial No. Date 

Para. 
Test Description Measurement 

Min. No. Units Actual Max. 

5-23. Voltage Checks 
Step: 2. -10 Volt Supply Vdc -9.98 --- -10.02 

2. +20 Volt Supply Vdc +19.90 +20.10 
4. -12.6 Volt Supply Vdc -12.4 --- -12.8 
4. +100 Volt Supply Vdc +99.0 ------ +101.0 
6. -12.6 Volts Filtered Vdc -11.0 --- -12.0 
7. +20 Volts Isolated Vdc +18 --- +22 
7. -20 Volts Isolated Vdc -18 --- -22 

5-24. Pre-Attenuator Adjustments 
Pre-Attenuator (30 ± 0.10 dB): 

Step: 7. at 3kHz dB -9.8 -10.2 
9. at 300kHz dB 0.10 --- 0.10 

12. INPUT Capacitance pF ""32 ------13. Pre-Attenuator Capacitance pF 0.5 0.5 ---
5.25. 50.15 MHz Oscillator Adjustment 

Step: 3. Signal Level VP-P 0.9 --- 1.6 
5. Frequency MHz 50.147 --- 50.153 

5-26. Mixer Balance Adjustment 
Step:5. LO Feedthrough Level dBm --- -80 

6. LO Feedthrough Level dBm --- -80 

5.27. Tracking Generator Adjustments 
Step: 5. Flatness mVrms 95 --- 105 

6. Max. Into Load Vrms 1.5 ---7. Flatness at Max. mVrms 5 --- 5 

5-28. Frequency Calibration Adjustment 
Step: 6. RANGE Switch Shift Hz 150 ---
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SECTION VI 

REPLACEABLE PARTS 

6-1. INTRODUCTION 

6-2. Table 6-1 is an index of reference designations 
and abbreviations used in Hewlett-Packard 
manuals. 
6-3. Table &3 lists 8556A replaceable parts in 
alpha-numerical order of their reference 
designation. 

6-4. Table &2 lists code number identification of 
part manufacturers. (Manufacturer's code and part 
number are supplied for each part listed in Table 
&3). 

6-5. ORDERING INFORMATION 

6-6. To obtain replacement parts, address order or 
inquiry to your local HP Sales and Service Office 
(see list at rear of manual for address). Identify 
parts by their HP part number. 

6-7. To obtain a part that is not listed, include: 

a. Instrument model number. 

b. Instrument serial number. 

c. Description of the part. 

d. Function and location of the part. 

Table 6-2. Reference Designators and Abbreviations used in Parts List 

REFERENCE DESIGNATORS 

A = assembly F = fuse p = plug v = vacuum tube, 
B ""motor FL = Filter Q = transistor neon bulb, 
BT . battery J "' jack R = resistor photocell, etc. 
c = capacitor K = relay RT = thermistor VR = vottqe 
CP . coupler L = inductor s = switch reeulator 
CR . diode LS = loud speaker T = transformer w "' cable 
DL .. deiav line M . meter TB = terminal board X . socket 
DS = device sicnaline (lamp) MK . microphone TP = test point y = cryst-al 
E "" mise electronic part MP = mechanical part u = integrated circuit z = tu.nedce.'li.\'J, 

ABBREVIATIONS 
network 

A = amperes H = henries N/0 = nonnally open RMO = rack mount only 
AFC ,., automatic frequency HOW = hardware NOM . nominal RMS = root~mean square 

control HEX • hexagonal NPO = negative positive RWV • reverse workin& 
AMPL '"'amplifier HG . mercury zero (zero tem· voitaa:e 

HR . bour(s) perature coef- 5-B . slow~blow 
BFO . beat frequency oseilla- H' -Hertz fieient) SCR . ....... 

to• NPN = necative-positive- SE . selenium 
BECU = beryllium copper IF . intermediate treq negative SECT = section(s) 
BH . binder head IMPG . imprecaated NRFR . not recommended SEMI CON = semiconductor 
BP = bandpass INCD incandescent for field re- SI = silicon 
BRS = brass INCL "" include(s) placement SIL . silver 
BWO = backward wave O!JCilla- INS "" insulation(ed) NSR . not separatelY SL . ...,. 

to• lNT ... internal replaceable SPG = sprinl 

OBD . order by SPL special 
ccw . countercloekwise SST = Stainless steel 
CER . ceramic K • kilo"" 1000 description SR = split nne 
CMO . cabinet mount only OH . oval head STL = steel 
COEF = coefficient LH "' left band ox . oxide 
COM LIN linear taper p peok TA = tantalum COMP . composition LK WASH = lock washer PC "' printed circuit TD . time delay COMPL"" complete LOG . logarithmic taper PF = picofarads== 1o-12 
CONN . connector LPF . low pass filter farads 

TGL = toggle 
THD . thread CP = cadmium plate PH BRZ = phosphor bronze TI - titanium CRT = cathode-ray tube 

M • milli. to-a PHL = Phillips TOL . tolerance cw = clockwise 
MEG = mec = 106 PlY . peak inverse TRIM = trimmer 

DEPC : deposited carbon METFLM == metal film voltaa;e TWT = travellnc wave 
DR =drive MET OX = metalli.e oxide PNP = positive-negative- tub< 

MFR . manufacturer positive 

ELECT . electrolytic MH' = meca Hertz P/0 = part of . micro= 1o-6 
EN CAP . encapsulated MIN AT . miniatuJ'e POLY -polystrene 11 

EXT . external MOM . momentary PORC . porcelain 
MOS . metalized POS . position(s) VAR = variable 

F = farads substrate POT . potentiometer VDCW "' de workina; volts 
FH = flat head MTG . mountina: pp . peak-to-peak 

FILH = Fillister head MY . ''mylar" PT = point 
PWV = peak workinK volt- W/ = with 

FXD . fixed ... w . watts 

G - &ip(t09) 
N = namo (10'"9) 

RECT . rectifier 
WIV = workinl inverse 

N/C . normaUy clo~ vottq:e 
GE = cermanium NE ""' n~on RF "' radio frequency ww = wirewound 
GL . II.., NIPL . nickel plate RH = round bead or W/0 "'without 
GRD "" aroulld(ed) right hand 
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Table 6-2. Manufacturers' Code List 

"' NO. 

00000 
01121 
012'115 

0-4713 
072.63 
08664 
08117 
125H 

28480 
36196 
56289 
1()2.Ho 
7101ol 
1llob8 
7159:) 
11Hft 
1178S 
72136 
72982 
13734 
74970 
T501oZ 
75915 
76530 
78189 
78488 
79721 
80131 
82HZ 
91506 
91332 
98291 
98978 
99800 

MANUFACTURER NAME 

U.S.A. COMMOit 
4LLEN BRADLEY CO. 
TEUS 1NSTRU"''E1'4TS INC. SEMICONDUCTOR COMPONENTS DIV. 

MOTOROLA SE.IIICCNDU:"'TOR PROD. INC. 
FAIRCHILD CAMERA t INST. COilP. SE.IIICONDUCTOJI DIY. 
8111STOL CO .. THE 
SLOAN CO. THE 
GULTON IND. INC. DATA SYSTEM OIV .. 

HEIILETT-PACU.RO COMPANY 
STANWYCK COIL PPOO. LTD .. 
SPRAGUE ELECTRIC CO. 
ALLEI-1 "'FG. CQ. 
BOSTON GEAR WORKS DIV N. AMERICAN ROCKWEll CORP. 
JH CANNON ELECT. INC. 
GLOBE UNIOft I~. CEHTRAL.&8 DIY. 
CHIC.t.GO MINJATUIIE LAMP WOIIKS 
CINCH MFG. CO. DIV TIIW INC, 
ELECTRO I'IOTIVE MFGo CO. INC. 
ERIE TECHNOLOGICAL PIIOO. INC. 
FEDERAL SCREW P'IOOo INC. 
JOHN SO~ E ,f. CO. 
INlERN.&TIONAL RESISTANCE CO. INC. 
LlfTELFUSE INC. 
CINCH "'ONADNDCK !'!ILLS DIY. TR"II INC. 
SH4KEPROOF DIV. llllNOIS TOOL WORKS 
STACKPOLE CARSCN CO. 
CONTINENTAL-WIRT ELECTRONICS COIIP. 
ELECTPONIC IJrriOUSTRIES ASSOCIATION 
URCO SPEER ELECT. COMPo 
AUGAT INC, 
SYLVANIA ELECTRIC PROD. INC. SEMICONDUCTOft DIY. 
SEALECTRO CORP. 
INTEIH~ATIONAL ELECT. RESEAPCH CORP. 
DELEVAN ELECTRONICS CORP. 

ADDRESS 

ANY SUPPLIER OF u.s.A. 
MILWAUKEE, WIS. 
DALLAS, TEK. 

PI-DENIXt ARIZ. 
MOUNTAIN VIEWo CAliF. 
WATEII.BURY, CONN .. 
SUN V.t.LlEYo CALIF .. 
Al8UQUEROUEr NoMo 

PALO ALTO, CALIF .. 
H.&WKS8URY ONTARIO, CANADA 
N. ADAMS, MASS. 
1'\AP.'tFO!lOo t.rn.N. 
QUINCY, MASS. 
LOS AP4GELESr CALIF. 
l'lllWAUKEEo IIISC. 
CHICAGO, Ill. 
ELK GROVE VILLAGE, Ill. 
lfllliMANTIC, CONN. 
ERIE, PA. 
CHICAGO, Ill. 
WASECA, MINN. 
PHILADELPHIA, PA. 
OES PLAINES, Ill. 
CJTY OF INDUSTR Yo CALIF• 
ELGIN, Ill. 
ST .. IUR'I'So PA .. 
PHilADELPHIA, P.&. 
WASHINGTON D.C. 
DU BOI So PA. 
ATTLE80AOo "'ASS. 
WOBURN, "'ASS .. 
MAMARONECK, N.Y. 
8UR8ANKo CALIF .. 
E. AURORA, N.Y. 

Model 8556A 

"' CODE 

5JZ04 
75231 

85008 
'114040 
06720 
91352 
87108 

'114304 

01247 
~1<!1\ 
02171 
90031 
53201 
60640 

06226 
16512 
60618 
'56093 
19108 
60016 
91746 
60120 
1585T 
19144 
20006 
15801 
02703 
01801 
10'51o4 
91502 
llo05Z 

8556A 

Reference 
Designation 

Al 
AlCRl 
AlRl 
Alii.Z 
AlR3 

AlR4 
AIRS 
Alll6 
AlRT 
AlAS 

AlR9 
AlR10 
AliUl 
AUU2 
AUHJ 

.&lR14 

.&lSI ., 
AZJU 
o\2~2 

o\2113 
.&2114 
A2R5 ., .. 
A2R7 

., .. 
A2R9 
o\2R10 
A2Rll 
A2Rl2 

AZR13 
A21il"t 
o\21115 
o\2Al6 
A21U7 

o\21118 
A21U9 
42RZ.O 
A2R21 
A2R22 

A2R23 
A2S1 
A2SZ .. 
A3MP1 

A3f<l 
A3112 .,., 
A3Rio 
A3R5 

A3k6 
A3Sl 
A3W1 
A3WZ 
A3ii3 .. ., ., ., 
ASCI 

A5CZ 
A5C3 
A5C4 
A5C5 
45C6 

A5C7 
A5C8 
A5C9 
A5C10 
.UCll 

A5C1Z 
A5C13 
A5C.R1 
A5CR2 
A5CR3 

HP Part Number 

08556-6002& 
1901-0025 
0757-0214 
0757-0465 
06'i&-3453 

(1698-lU.l 
0698-4507 
0698-3161 
0698-lt534 
0698-·lo521 

0698-4534 
(1698-'-521 
0757-0458 
0698-3148 
C698-4~87 

0698-3157 
3100-3012 
08556-60027 
C698-6296 
06'118-7533 

06'118-41'110 
06'118-7888 
0698-7532 
0698-7533 
0698-4190 

0698-62'11'11 
C698-T916 
0698-6315 
0698-6302 
0157-0488 

0757-0488 
0757-0488 
0757-0488 
0698-326(1 
0698-3260 

0698-3260 
0698-3260 
0698-:!2.60 
0698-3260 
06'118-32Tl 

0698-3211 
3100-3011 

08556-60028 
5040-0218 

0698-7915 
0698-7912 
C698-7914 
0698-7'1113 
210D-3107 

0757-0198 
31CD-3010 
08 556-60011 
08556-60010 
08556-6()014 

08 556-60005 
08556-20002 
08556-20018 
0180-0094 

016D-0127 
0180-0094 
Ol6D-0127 
0180-2376 
0121-0105 

0121-0105 
ClBD-1114 
0180-0291 
016G-2261 
0160-2257 

Ol8D-1907 
0180-181'l 
1901-0025 
1901-0025 
1901-0376 

Replaceable Parts 

Table 6-3. Replaceable Parts 

Oty Description Mfr Mfr Part Number Code 

SWITCH ASSVl8ANOWIOTH 28~80 08556-60026 
OIOOE:SILICON lOOMA/lV 07Z63 FD2387 
R:FX.O MET flM 1.2U. OHM 11 1/BW 28480 0757-0lllt 
R:FXD Mfl flM lOOk OHM 11 1/SW 2111480 0757-~65 
R:FXD NET fLJII l96K OHH U 1/BW 28480 06<;18-3453 

RzFXO MET II'LM 38.3K CHM 11 l/8W 28480 0698-3Ul 
R:FXD MET II'Ut 76.8K OHM U 1/BW ZB480 0698-4507 
R:FXO MET fUt 38.3K CI-IM 11 1/BW 281t80 0698-3161 
R:FXO MET FUI 309K OHM U 1/BW 28480 0698-4534 
R:FXD MET FLM 154k OHH U 1/BW 28480 0698-4521 

AIFXO MET fLM 309K 01'111 U: 1/BW 281t80 0698-~53~ 
JUFXD MET FLM 154K OHP'I 11 1/8W 28~80 0698-4521 
R:FXD MET FLM 51.1K OHf'l 1~ 1/8111 28~80 0757-(M.58 
RIFXO FLM 102K OHM 11 l/8W 28480 0698-3H8 
RIFKO FLM 25.51(, OHM U 1/8111 28480 0698-4487 

RIFXD MET flM 19 .. 6K ctiM U: 1/8111 28480 0698-3157 
SIIIITCHIROTARY 1 POSITIOH 28480 3100-3012 
SWITCH .loSSY I SC.&NWIOTH 28480 08556-60027 
RIFXD MET FlM 20 .. 00 OHI'I 0 .. 25~ 118111 28480 0698-6296 
IUFXO FlM 30 OHM 0 .. 2~ 1/8111 2M80 0698-7533 

RIFKD MET FUI 50 OHM 0 .. 25~ l/8W 28480 0698-41'110 
RIFXO FLM 22 .. 2 OHM 0 .. 251 1/BW 28480 0698-7888 
RIFKO FLM 100 OHM 0 .. 25S l/8W 28480 0698-7532 
R:FXO FUI 30 OHM 0.251 1/8111 28480 06'118-7533 
RIFXO MET FlM 50 OHM 0 ·2" l/8111 28480 0698-4190 

R:FXD MET FLM 100.40 OHM 0.25S 1/8111 28480 06'118-629'11 
RIFXO FLM 301.2 OHM 0 .. 2SS 1/8W 28480 0698-7916 
Rl FKO MET FLM 503.1 OHM 0.25S 1/8W 28480 0698-6315 
RIFXD MET FLM 995 OHM 0.25~ 118111 2S.80 0698-6302 
RzFXO MET FLM 90'11«. OHM U 1/8111 28480 0757-0tt88 

RIFXO MET FUI 9091( OHM u: 1/8111 28"t80 0757-(M.88 
RIFIID MET FLM 90'11«. OHM n 11ew 28480 0757-~88 
lirFXO MET FLM 909K OHM lS 1/8111 28480 0757-0U8 
Rl FXO MeT FLN 46-ftf(. OHM U 1/Biil 28480 06911-3260 
RIFXO MET FLM 464K OHM n 1/11111 28480 0698-3260 

RIFXO MET FlM 46"tt( Otff! IS 1/8111 28480 0698-3260 
RIFXO NET FLN 464K OHN IS 1/811 28480 0698-3260 
9.\fJ.O "-E't f-\."'ot.""- ~ \1. \lt.'ll '21!1'ttro Oto"i'8-'3260 
RIFXO NET FLM 464X. OHM 11 1/8111 2.8480 0698-3260 
R I FXO NET FlM 115K OHM 1~ 1/811 281o&O 0698-3211 

R~FXO MET FLM ll5X. o.-. 11 1/IIW 28480 0698-3271 
SWITCHIROT.&.RY DUAL CONCENTRIC 28480 31()(1-3011 
PART OF S1 
SWITCH .&SSYIINPUT LEVEL 28"t80 08556-60028 
COUPLERISIIJTCH SHAFT 28480 501o0-0218 

RIFXD FLM 900 .. 0 OHI'I 0o25S l/8111 28480 0698-7915 
RzFXO FLM 11lo1 OHM Oo25S 11811 28480 0698-7912 
RzFXO FLM 216.2 OHI'I 0 .. 251 l/8W 28480 0698-7914 
RIFXO FlM 146 .. 3 OHfll 0oZ5S 1/BW Z81o80 0698-7913 
Rz VAll CERNEf lOK OHM lOS lOCCLOG llil 28480 210(1-3107 

RzFXD I'IET FLI'I 110 OHM IS 112W 28480 C757-0798 
SIIITCHtROTARY 6 POSITION 28480 3100-3010 
CABLE ASSYI INPUT AMPLIFIER 28480 08556-60011 
C.&IILE ASSY; INPUT CONVERTER 28480 08556-60010 
CABLE ASSYtlG LEVEL 28480 08556-60014 

NOT ASSIGNEV 
BOARD ASSY: PRE-ATTENUATOR-AM 211480 08556-60<'105 
1-flUSINGISHI.fLO 2111o80 08556-20002 
SHIElOIHOUS1NG 2848C 08556-20018 
C:FXO ELECT 100 UF +75-10~ 25VOCiil 56289 300107G025DDZ-DSN 

CtFXD CER 1 .. 0 UF 20S 25VDCW 56289 5Cl3CS-CML 
C:FXO ELECT 100 UF +75-10. 25VOCiil 56289 300107G025D02-0SM 
CtFXO CER 1.0 UF 20S 25VOCW 56289 5CHCS-CI'IL 
C:FXO Al ELECT 3.5 UF +50-10~ ZOOVOCW 56289 390257 
CIVAR CER 9-35 PF NPO 28480 0121-0105 

CIVAR CER 9-35 PF NPO 28480 0121-0105 
CtFXO ELECT 330 UF lOS 6V0Ciil 28480 018D-1714 
CtFXD ElECT 1 .. 0 UF 10. 35VDCiil 56289 15001 05X9035A2-DYS 
CtFXO CER 15 PF st 500VDCW 72'1182 301-NP0-15 PF 
CrFXO CER 10 PF 5$ 500VOCW 72982 301-000-COHO-lOOJ 

C:FXO Al ELECT 560 UF +75-lOS 6VDCW 56289 300567G0060H2-DSI'I 
CtFXO ELECT 100 UF +75-10S 50VOCW 28480 0180-1819 
DlODEtSillCON 100M4/1V 07263 FD 2381 
DIOOEtSILICCN 10~A/1V 07263 FD 2387 
DIOOE:SILJCON 35V 28480 1901-0316 

See introduction to this section for ordering information 
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Replaceable Parts Model 8556A Model 8556A Replaceable Parts 

Table 6-3. Replaceable Parts Table 6-3. Replaceable Parts 

Reference HP Part Number Oty Description Mfr Mfr Part Number 
Reference HP Part Number Oty Description Mfr Mfr Part Number 

Designation Code Designation Code 

A5CA.lt 1901-0316 OIOOEzS Ill CON 3SV 28-\80 1901-0376 A6Jl 2950-Q043 HUTIHEX 3/8-32 X 7/16 X 3/32 00000 OBO 

A5Cil.5 1902-Q061t DIODE 8REAKDOWN17o 5V 28480 1902-0064 A6ll 9140-0158 COILIFXO RF 1 UH 101 99800 1025-20 

ASCR6 1902-0064 DIODE BREAKOOWN17.5V ze.r.eo 1902-0064 A6l2 9140-0237 COIL:FICD 200 UH 51 281t80 9140-0237 

A5Jl 1250-1195 CONNECTORIRF SUB-MINIATURE SERIES 98291 52-053-0000 A6L3 914o-0237 COILtfXO 200 UH 51 28480 9H0-0237 

A5J2 1250-1195 CONNECTOIURF SUB-MINIATURE SERIES 98291 52-053-0000 A6L4 9100-2255 COIL/CHDKE 0.47 UH 1~ 281.80 9100-2255 

ASkl Olt9o-tOll RELAY124Y 125C 281t80 0490-1011 A6L5 910Q-22:55 COIL/CHOKE Q.·H UH 101 28480 910D-2255 

A5K2 Q.\9Q-0965 RELAYIREED l2VOC Q.5A 28'-"80 0490-0965 A6l6 9l.W-Ol79 COIL/CHOKE 22.0 UH 101 2H80 9140-0179 

A5Q1 1853-005<1 TSTRrSJ PNP 28lt80 1853-0050 A6L7 9141r0179 COIL/CHOKE 22.0 UH 101 28480 9140-0179 

A5Q2 1853--0050 TSTRrSI PNP 28480 1853-0050 A6L8 9100-1616 COIL/CHOKE 1.50 UH 101 99800 1537-16 

A5Ql 18!!'3-0050 TSTRrSI PNP 28480 1853--0050 A6L9 910D-0368 COIUFXO 0.33 UH 101 36196 U-3303M 

A5Q4 1855-0:Ui TSHI.IFET Sl N-CHANNEL 28480 1855-0'372 A6Ql 185-4-0019 TSTRrSI NPN 28480 1854-0019 

A5R1 0757-0401 RrFXD MET FLM 100 OHM 11 1/8W 28480 0757-0lt01 
. ..,, 1854-0019 TSTRrSI NPN 28480 1854-0019 

A5R2 0757-0401 R:FXO filET FLM 100 OHM U 1/8W 28480 0757-0401 A6Ql 1854-0019 TSTR:SI "'" 28480 1854-0019 

A5Rl 0698-7922 ll:FXD FUI 968K OHM 0.251 l/8W 28480 0698-7922 A6Q3 1205-0037 HEAT SINIOTRANSISTDR 28480 1205-0037 

A5R~ C698-7917 R:fi{O FU~ 32.6K CHill 0.251 1/8W 28480 0698-7917 .... 1854-02-47 TSTR:SI "'" 28"t80 1854-0Z47 

A5R5 0615-1011 RtfXO COMP 100 0 ... 101 1/8W 01121 88-1011 A61H 0757-0465 R:FXO filET FUt lOOK Otf'l U 1/8W 28480 0757-0465 

A5R6 0757-0344 R:FXO MET FLM 1.00 fiiEGOHI'I U 1/,.._ 2848() 0757-0344 A6R2 0698-3443 R.1FXO MET FLM 287 OHM 11 1/8W 28480 0698-3443 

A5R7 0698-7920 R:FXO fll'l 126.6 OHM () .. 251: 1/8W 28-480 0698-7920 
.. ., 0757-0346 AI FXO MET FLM 10 OHI't 11 1/8W 281t80 0757-0346 

A5R8 0698-7919 ArFXO flflt 1516.0 O.HM 0.251: 1/8W 28480 0698-7919 .... 0757-0346 RIFXO MET FLM 10 Of'lll 11: 1/8W 281t80 0757-0346 

A5R9 0698-7918 RIFXD FUI 798.0 OHM 0.251 1/8W 28480 0698-7918 A6R5 210G-2632 AIVAR FUll 100 OHM 101 LIN 1/2W 28480 210D-2632 

A5R10 0698-7921 RrfXD FLM 1953 OHM 0.251 1/8W 28480 0698-7921 .... 0757-0400 RIFXD MET fLM 90.9 O'"" 11 l/8W 28480 0757-0400 

ASRll 0698-3150 R1FXO MET FlM 2.37K OHM 11 1/811' 28-480 0698-3150 .... 0757-0400 RIFXD MET FLM 90.9 D'"" 11 l/8W 28480 0757-0400 

A5R12 0757-0442 R:FXD MET "" 10 ,OK OHM i\ 1/8\ol 281t80 0757-0itlt2 .... 0757-0401 R 1FXD MET FLM 100 OHM II 1/8W 28480 0757-0401 

A51H3 0698-3162 R:FXO MET FLM 46.4K OHM 11 11811' 28480 0698-3162 A6R9 0757-0401 Rl FXD MET FLM 100 OHM U 1/SW 28480 0757-0401 

A5R14 06'J8-3455 RIFXO MET FLM 261K OHM U 1/8W 28480 0698-3455 A6RIO 0698-0082 R1FXO MET FLM 464 OHM 11: l/8W 28480 0698-0082 

A5Rl5 C69&-7967 fi.:FXO FLM 2.5K OHM 0.251 1/8W 28480 0698-7967 A6Rl1 0757-0401 RIFXO MET FLM 100 OHM 11 l/8W 28-480 0757-0401 

A5Al6 0698-3455 R:FXO MET FLM 261K OHM 11 l/8W 28480 0698-3455 A611.12 0698--D083 RrFXO MET FLM 1.96K OHM 11: 1/8W 28480 0698-0083 

A5R17 0698-3155 R:FXD MET FLM 4.64K Ottlt 11 l/8W 28480 0698-1155 A6Rl3 0757-0317 RrFXO NET FlM 1.33K OHM 11 l/8W 28480 0757-0317 

ASR18 0757-0....,.4 R:FXO MET FLM 12.1K OHM II 1/8W 284!0 0757-0444 A6R14 0757-0317 RrFXO MET FLM 1.33K OHM II l/8W 28480 0757-0317 

A5Rl9 0757-0290 R:FXD MET FLM 6.191t OHM 11 1/8W 28480 0757-0290 A6R15 0757-0346 RIFXO MET FLM 10 OHM U 1/8W 28480 0757-0346 

A5R20 0757-0401 IUFXD MET FLM 100 OHtt U I/8W 28480 0757-0401 A6R16 0698-3431 RIFXO MET FLM 23.7 OHM 11 l/8W 28-480 0698-3431 

ASTPl 034D-0038 FEEOTHRUITERMINAL 28480 034D-0038 A6Rl7 0757-0198 IUFXO filET FLM 100 OHM II l/2W 28480 0757-0198 

A5T~1 034D-0039 INSULATOR:8USHING 28480 03-ltD-0039 A61U8 0757-03-46 RtFXO MET FLM 10 OHM 11 I/8W Z8480 0757-0346 

A5T~2 034D-0038 FEEOTHRUITERMINAL 28480 0340-0038 A6RI9 0757-0394 RlflW MET FLM 51.1 CHill 11 l/8N 28480 0757-0394 

A5TI'2 0340-0039 INSULATOR18USH1NG 28480 0340-0039 A6R20 0698-3443 RIFXD MET FLM 287 OHM 11 l/8)1 0698-34-43 .. 08556-60006 BOARD ASSYIFREQUENCY CONVERTER 28480 08556-60006 A6AZ1 0757-0394 RrFXO MET Fll"' Slol CHill 11 1/8W 28480 0757-0394 ... 08556-20002 HOUSlN61SHtELO 28480 08556-20002 A6R22 0698-3....,.1 RrFXO MET FLM 215 OHM 11: 1/8W 28480 0698-3441 

A6Cl Ol6JrO'J75 CtFXO CER 0.001 UF 201 75VDCW 12574 SSM-.001-98 A6R23 0757-1094 RIFXD MET FLM 1.47K OHM II 1/BW 28480 07'57-1094 

A6C2 0160-0'115 CIFXO CER 0.001 UF 2a. 75VDCW 12574 SSM-.001-98 A611.24 0757-1094 R1FXO MET FUI 1.41K OHM 11 1/8W 28480 0757-1094 ... , Ol&D-0197 CrFXO ELECT 2.2 Uf 101 20VOCN 56289 1500225X9020A2-DYS A6R25 0757-0397 RrFXD MET FLM 68.1 OHM II l/8W 28480 0757-0397 

A6C~ 0180-0197 CrFXO ELECT 2.2 Uf 101 20VDCW 56289 15002 25 X9020A2-DYS A611.26 0698-3-429 RtfXD NET FLM 19.6 OHM 11 l/8W 28"t80 0698-3429 

A6C5 016Jr3456 " CIFXO CER .001 Uf 101: 25<lVOCN 56289 C067f 251F 1 02KE 12-CDH A6R27 0757-()799 RIFXD fltET FLM 121 QHM II 1/2\11' 28480 0757-0799 

A6C& 018D-1907 CzFXD AL ELECT 560 UF +75-101 6VDCW 56289 300567G006DH2-0SM A6A.28 0698-G082 RZFXO MET FLM 46-4 OHM 11: 1/IW 28480 0698-0082 

A6C7 016D-:H49 C1FXO CER 2000 PF 101 250VDCW 56289 C0618 25lf 202KS25-Cotl A6Tl 08556--80001 TRANSFORMEAZTUND 28480 08556-80001 

A6C8 0160-2130 CIFXD I"'ICA 865 PF 1.1 28<\80 0160-2130 A6T2 08556-80003 TRANSFORMER I RF 28480 08556-80003 

46C9 016G-0300 CIFXD lilY 0.0027 UF 200VDC\II' 56289 192P27292-~TS A6T3 08556-80003 TRANSFDRMERtRF 28-480 08556-80003 

A!tC10 0160-2130 CrFXD MICA 865 PF 11 Z8480 Ol6D-2130 A6Y1 041D-0-427 CRYSTALzOUARTZ 50.150 MHZ 28480 0Lt10-0427 

A6Cll 016D-2244 CtFXO CER 3.0•/-0.25 PF 500VOCW 28480 0160-2244 .. 08556-60007 80AAO ASSYIFREQUENCY CONTROL 28480 08556-60007 

A6C12 0121-0453 (,IYAR AlA 1.3-5.4 PF 250VOC 74970 187-103-105 .. 08556-20002 HOUSlNGrSHIELD 28480 08556-20002 

A6C13 016D-2238 CrFXO CEA 1.5 PF SOOVDCN 72982 301-000-t.OKD-l59C 41Cl 016D-2055 11 CrFXO CER 0.01 UF •8D-201 100VDCW 56289 C023F l01F 103ZS22-COH 

A6Cl4 0160-1456 CrFXD CER· .001 UF 101 250VOCN 56289 C067f251Fl02K El2-CDH A7C2 0160-2055 CzFXO CER· 0.01 UF +&D-201 lOOVOCW 56289 C023F 101FI03ZSZ2-COH 

A6Cl5 016Jr3456 CrFXO CER .001 UF 101 250VOCW 56289 C067F251Fl 02KE12-COH A7C3 016D-3-456 CrFXO CER .001 UF 101 250YDCW 56289 C067F251F 102KE12-tDH 

A6C16 0160-3lo56 C1FXO CER .001 Uf 101 250VOCN 56289 C067F 251F 102K E12-COH A7C4o 0160-2055 CIFXO CEA 0.01 UF •8D-201 100VOCW 56289 C023F 101F 103ZS22-COH 

A6C17 016D-2206 CrFXO MICA 160 Pf 51: 28480 016D-2206 A7C5 016D-2055 C:FXD CEA 0.01 Uf +BD-201 100YOCW 56289 C023F 101Ft 03Z S22-COH 

A6Cl8 016D-23Q7 C IFXD MICA 47 PF 5S 28480 OUD--2307 ATC6 ()160-2055 CrFXD CER 0.01 Uf +8D-201 100VOCN 56289 C023F 10lf 103Z S22-COH 

A6Cl9 016D-3456 CIFXO CER .001 Uf 101: ZSOVOCW 56289 CQ67F25lf 102KE12-tDH A7C7 Ol6D-2055 CIFXD CER 0.01 UF •8D--201 lOOVOCW 56289 C023f 101F103ZS22-CDH 

A6C20 0160-3456 CIFXD CER .001 UF 101 250VOCW 56289 C067F251Fl02K El2-CDH A7C8 0180-0197 CzFXO ELECT 2.2 UF 101 20YDCN 56289 1500225X9020A2-DYS 

A6C21 016D-3lo56 CtFXO CER .001 UF 101 250VDCN 56289 C067F251F102KE1Z-CDH A7C9 0166-3060 CIFXD CER 0.1 Uf 201 25YOCW 56289 3C-42A-CML 

A6C22 0121-0454 CIVAR AIR 1. 7-ll.O PF 250VOC 74910 187--Dl06-105 A7C10 OI8D-Oll6 CIFXO ELECT 6.8 UF 101 35VOC\II' 56289 1500685 X9Q3582-DYS 

A6C23 016D--2262 CIFXO CElt 16 PF 5I 500VOCW 72982 301-000 tOGO 160J A7Cll 018D-OU6 CrFXO ELECT 6.8 UF 101 35VDCW 56289 1500685 11903562-DYS 

AOca 0160-3-456 CIFXO CER .001 UF 101: 250VOCW 56289 C067F251Ft02K El2-COH A7CR1 1902-3106 DIODE SIIREAKOOWN SILICON 5.76V 28480 1902-3106 

A6C25 016D--3-456 C:FXO CER .001 UF 101 250VDC\II' 56289 C067F251F I 02KE12-CDH A7Ll 9I4D-0118 COJL1FXO 500 UH 51 28-480 91 .... D-0118 

A6C26 0160-3456 CrFXO CER .001 Uf 101: 250VOCN 56289 C06 7F 25lf 1 02K El2-COH A1L2 91~-0118 COIL1FXO SOD UH 51 28480 9140-0118 

A6C27 0160-3456 CtFXO CER .001 UF 101 250YOCN 56289 C067f25lf 102KEl2-tOH ATQl 1853-0001 TSTAISI ~NP(SELECTEO FROM 2Nil321 28480 l8H-000l 

A6CR1 lO!!'H-8560 DIODE I SILICON MATCHED QUAO(NSR) 28480 10534-8560 ATRl 0757-0419 RaFXD MET FLM 681 OHM II 1/8N 28480 0757-0419 

A6CR2 10534-8560 DIOOEISJLICON MATCHED QIJAO(NSR) 28480 10534-1560 A7R2 0751-04-42 AIFXD MET FLM 10 .OK OHM 11 1/8)1 28480 0757-0442 

A6CR3 10~34-8560 OIOOE1SILICOH MATCHED QUAD(NSR) 28480 1053-4-8560 A7R3 0757-109-4 R;FXO MET FLM 1.-47K OHI'I U l/8W 28480 0757-1094 

A6CR4 10534-8560 OIOOEISillCON MATCHED OUAD(NSR) 28480 10534-8560 A7R4 0757-0419 RtFXO MET Fllll 681 OHM 11 l/8W 28-480 0757-0419 

A6CR5 1902-3104 DIODE J8REAKO~N s •• 2Y 51 04713 Sll0939-ll0 AlRS 0757-0401 RIFXO MET Fll'l 100 0t1M U: I/8W 28480 0757-0401 

A6Jl 1250-1195 CDNNECTORaRF SUB-MINIATURE SERIES 98291 52-053-0000 A1R6 0698-3615 RtFXO IIIET OX 47 OHM 511 2 .. 28480 0698-3615 

A6Jl 08443-20011 CONNECTDArRECESS 21480 08+43-ZOOll A7R1 0698-3154 RIFXO MET FLM -4.22K OHM 111 l/8W 28480 0698-3154 

A6J2 125D-l194 CDNNECTOR:RF 8ULKHEAO RECEPTACLE 98291 52-045-4610 A7R8 0683-1555 RaFXO COMP 1.5 MEGOHM 51 l/4N 01121 CB 1555 

A6J2 2950-0043 NUTIHEX 3/8-32 X 7/16 X 3132 00000 OBO A7R9 0698-7996 RrFXO FLM 555.5 OHM 0.251 1/8 .. 28480 0698-7996 

A6Jl 08+43-20011 CONNECTORIRECESS 28480 08443-20011 A7R10 0698-3237 Rl FXO FLM 5K OHI'II 0.251 1/8W 28480 0698-)231 

A6J3 1250-1194 CONNECTOIURF BULKHEAD RECEPTAClE 98291 52-0....5--4610 A71tll 0698-3154 RIFXO MET FLM -4.22K OHM 11 l/8N 28480 0698-3154 

See introduction to this section for orderine: Information See introduction to this section for orderina: information 
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Replaceable Parts Model 8556A Model 8556A Replaceable Parts 

Table 6-3. Replaceable Parts Table 6-3. Replaceable Parts 

Reference HP Part Number Oty Description Mfr Mfr Part Number Reference HP Part Number Oty Description Mfr Mfr Part Number 
Designation Code Designation Code 

A7Rl2 0698-3455 R:FXO MET FLI"' 26lk. OHI"' U: 1/8111 28480 0698-3455 A8A1C2 0160-2266 C:FXO CER 2lt PF 5t: 500\IDCW 12~82 301-ooo-coGo-2.r,.oJ 
A7Rl3 210Q-1762 RzYAR W 20K 5. 11ri 750lt2 CT-106-4 A8AlC3 016o-2055 C:FXD CER 0.01 Uf .ao-zot lOOYDCIII 56289 C023F 101F103Z S22-COH 
A7Rl4 0698-3236 RIFXO FLM lSK OHM 0.25• 1/8111 28.r,.ao 0698-3236 A8AlC4 0160-2055 CIFXO CER 0.01 UF +8G-20t lOOVOCW 56289 C023F lOlF 103ZS22-COH 
A7Rl5 0698-3237 R:FXO FLM 5K OHM O.Z51 118111 za.r,.8o 0698-3217 AU1C5 016D-2055 C:FXD CER 0.01 UF +IJD-201 lOOVOCIII 56289 C02lf 101f 103ZS22-CDH 
A7R16 0698-3237 R:FXD FUI SK (Jil"' 0.25-1 1/8111 28UO 0698-3237 A8A1C6 0160-2055 CIFXD CER 0.01 Uf +SD-201: 100\IOCIII 56289 C023F 101F l03ZS2Z-CDH 

A7Rl7 069&-3193 R:FXD FLM lOK OHM 0.251: 118111 28480 0698-3193 A8AlC7 0160-2055 C:FXO CER CoOl UF +8G-201: 100\IOCIII 56289 C023f 101F103lS22-tDH 
A7Rl8 0698-3193 fUFXO FLM lOK OHM 0.251 118111 28480 0698-3193 A8AlC8 0160-Z247 CIFXD CER 3.9 ~ 500VDCiri 7Z982 301-NP0-3.9 PF 
A71U9 0698-3237 RzFXD FLM 5K DHI"' 0.251 1/8111 28480 0698-3231 AU1CR1 10534-8560 OIODEISlLICON MATCHED OUAO(NSR) 28480 10534-8560 
AlTPl 0340-o038 FEEDTHRUITERMINAL 28480 03.r,.o-0038 A8.UCR2 10534-8560 OIOOEISILICON MATCHED QUAO(NSR) 28480 10534-8560 
A1TP1 034o-0039 I NSll.ATORtiiJSHING za.r,.8o 034G-0039 A8A1CR3 10534-8560 OlODEISiliCON MATCHED QUAO(NSR) 28480 10534-8560 

A7TP2 0340-0038 HEDTHRUITERI"'INAl 28480 OJ-40-0018 A8i.1CR4 10 !l4-1!56D DIODE :SILICON MATCHED QUAO(NSR) 28480 10514-8560 
ATTP2 014-D-0039 I NSU..AlOR; BUSHING 28UO D34Q-00l9 A8A.1CR5 1901-0040 DIOOEISILICON 30fiiA lOIIIV 07263 FOG1088 
A7U1 lBZ0-0055 IC tHl DECADE COUNTER 01295 SN4356 A8A1CR6 1901-0518 OIOOE:HOT CARRIER 28480 1901-0518 
A7U2 1820-0055 ICITTL DECADE COUNTER 01295 SN4356 A8AlCRl 0122-0049 DIODE TUNING:90 PF 10~ 28480 0122-0()4.9 
AlUl 18Zo-0069 IC :HL DUAl 4-INPT POS NAND GATE 01295 SN434-4 A8AlCR8 1901-0040 DIOOEISILICON 30MA 30WV 07263 FOG1088 

A7U4 18Z6-0013 IC:LINEAR 28480 1826-0013 A8Alll 9140-02ll COIUFXO 200 UH 51 28480 9140-0237 
AlUS 1826-0013 ICtLINEAR 28480 1826-00ll A8Alll 9100-1636 COIL/CHOKE 110 UH 51: 28480 9100-1636 
A7U6 18ZQ-0076 IC:Tll. DUAl MASTER/SLAVE FF 01295 SN4l55 AU1ll 9100-1630 COl l/CHOKE 51.0 UH 5\ 28480 9100-1630 
A1U7 1820-0054 ICIHL QUAD 2-INPUT NAND GATE 01295 SN4J42 ABAlQl 1853-0034 TSTR:SI PNPC SELECTED FROH 2N125ll 28480 1853-0034 
A7U8 1826-0013 IC:LlNEAR 28,.80 1826-0011 A8A1Q2 1853-0034 TSTRtSI PNP(SELECTEO FROM 2NlZ51) 28.r,.8o 1853-003.r,. 

A8 08556-60008 BOARD ASS''I'ITG OUTPUT 28480 08556-60008 A8AlQ3 1853-0050 TSTII.:SI PNP 28,.80 1853-0050 .. 08556-20002 HOUSINGzSHIELD 28480 D8556-20002 A8A1Q4 18,3-0050 TSTRJSl PNP 28480 1853-0050 
A8Cl 0160-2055 C :FXD CER 0.01 UF +8D-201 100\IOCIII 56289 C023F 10 1F lOll S22-CDH ABAUU Z100-Z5H R:YAR CERMET 500 OHM 101 LIN 1/2111 Z8lt80 210G-257.r,. 
A8C2 018Q-0094 CIFXD ELECT 100 UF +75-101 25VOC.III 56289 10D107GOZ5DD2-DSM A8.llR2 0698-3151 R:FXD MET FLN Z.87K OHM U: l/8W 28480 0698-3151 
A8C3 0180-0Z'ill C IFXD ELECT 1.0 UF 101 35YOC1ri 56289 15001 05X9035A2-DVS A8AlR3 ()698-3440 RzFXD MET FLM 196 OHM U 1/8111 28480 0698-3tt40 

ABC~ C18D-0291 CzFXO ELECT 1.0 UF 101 35YDCiri 56Z89 15001 05X9035A2-0YS A8AlR4 0698-()083 R tfXD MET FLM t.96K OHM 11' 118111 2n8o 0698-0083 
A8C5 D180-1146 CtFXO ELECT 15 UF 101 ZOVDCIII 28480 0180-1746 A8A1R5 0698-0083 RzFXD MET FLN 1.96K OHM U l/8111 2a.r,.8o 0698-0083 
ABC II 016Q-3823 CIFXO POlY 0.0068 UF 51: ZOOVDCiri 56289 192P682~E A8Alll..6 0757-04-65 II..IFXO NET FLM lOOK OHH 11 1/8111 28480 0757-()4.65 
A8C7 016Q-2415 C IFXD NY 0.0082 UF 51' 2DOYDC1ri 28480 016G-24U A8AlR7 0757-0438 R1FXD MET FLM S.llK OHPI 11 1/8W 28~80 0157-0438 
A8C8 OUG-2338 C~FXD TANT. 650 UF 201 20\IDCiri 56289 1090657X0020T2-DYP A8Al11.8 0698-3151 R:FXD MET FLM Z.87K OHN 11 1/8111 Z8480 0698-3151 

A8C9 0160-22()4. C lfXO I'IIICA lOOPf " 72136 ROMI5Fl01J3C A8A1R9 0757-0440 R:FXD MET FLN 7.50K OHM 11' 1/8\1 28480 0757-0ft40 
A&ClO 0160-225"' CIFXD CER 7.5 PF 500\IOCW 72982 301-00G-CDHG-759C .lBAlRIO 0698-D083 R:FXO MET FLM t.96K OHM 11 1/8111 28480 0698-0083 
A8Cl1 0180-00'il't CtFXD ELECT 100 UF +75-101 Z5YOCW 56289 300107,.025002-DSM ABAlRU 0698-0083 R:FXD MET FLM 1.96K OHM 11 l/8W 28480 0698-0083 
A8CR1 191()-0016 DIOOE1GERI"'ANIUM IOOMAI0.85V 60PlY 93332 DZ361 A8AlR12 0698-D083 R:FXD MET FLM 1.96K OHM 11 l/8111 28lt80 0698-0083 
A8CA2 1910-DOHo DIODE I GERMANIUM 10DI'IIA/Oo 85V 60P IY 93332 DZ361 A8Al T1 08552-6()44 TRANSFORPIERrRF 15 PINt 28480 08552-60H 

ASCII.) 191G-0016 OIOOErGEMANlUN 100MA/0.85V 60PIV 9333Z D2361 ABU TZ 0855Z-6044 TRANSFORMER! RF 15 PIN) 28480 08552-601t't 
A8CII.'t 1901-Q040 OIODEISIUCON 30MA 30WV 07263 FDG1088 A8A1XY1 12D0-0770 SOCKETrCII..YSTAL 91506 aooo-AG-26 
A8J1 lZS0-1195 COMNECTORIII.f SU&-MJNIATURE SERIES 98291 52-053-0000 A8A1Yl D.r,.1o-o196 CRYSTALlQUARTl 28't80 041o-Ol96 
ABJZ 1250-1195 CONNECTORIRF SUB-MINIATURE SERIES 98291 52-053-0000 A9 08556-60009 SOARD ASSYITG CONVERTER Z8't80 08556-60009 
A8L1 914G-0237 COlL1fXO 200 UH 51: 28480 9140-0237 .. 08556-2000Z tcUSINGzSHIElD 28480 08556-20002 

A8Ll 9140-0237 COILIFXD 200 UH 51 28480 91.r,.o-ozn .. Cl8556-Z0018 SHIELOz HOUSING 284-80 08556-Z0018 
A8L3 9100-2463 COIL/CHOKE 6.8 UH 3~ 82HZ 4435-ZH A9Cl 0160-3456 CzFXO CER .001 Uf lOS Z50VOCW 56Z89 C067FZ5lf lOZKElZ-COH 
A8L~ 9100-3309 COIL124 lH 31 28480 910G-3309 A9Cl 016Q-3060 CIFXD CER 0.1 UF 201 25\IOCW 56289 3C42A-CMl 
ABQI 185't-040lt TSTR:SJ NPN 28480 1854-0ft04 A9C3 0160-3456 CIFKD CER .001 UF 101' 250VOCIII 56289 C067F251F 102KE12-CDH 
A8Q2 1854-040,. TSTRISI NPN 28480 1854-0'tOit A9C.r,. 0160-3,.56 C~FXO CER .001 UF 101 250\IDCW 56289 C067F251F1C2KE12-COH 

A8Q3 1853-0007 TSTRISI PNP 80131 2N3251 A9C5 0160-3,.56 CIFXD CER .001 Uf 101 250VDCIII 56289 C06 7F 251F 1021<. E12-CDH .... 1851o-0404 TSTIUSI NPN 28480 1854-0it04 A9C6 016o-3456 C:fXO CEll. .001 Uf 101 250YOCIII 56289 C067F251F102KE12-COH 
ABQS l854-0.r,.Q4 TSTII.sSI NPN 28<UO 1854-040. A9C7 0160-H56 CIFXO CEll. .001 UF 101 250\IOCIII 56289 C067F25lf102K E12-tOH .... 1854-0053 TSTRzSI NPN 80131 ZN2218 A9C8 0160-3456 C:FXD CER .001 Uf 101' 250\IOCIII 56289 C061F251F 102KE12-CDH 
A8Q6 1205-0011 HEAT DJSSIPATORIFOR T0-5 AND TD-9 CASES 98978 TX8F-032-0251!1 A9C9 0160-2Z64 CIFXO CER 20 ~ 51 500VDCW 72982 3 01-000-COG0-200J 

A8Rl 0757-0280 RtFXO MET FUI lit OHH U: 1/Biri Z8480 0757-0280 A9C10 OlltG-0210 CIFXD MICA 270 PF 51 28480 Ol.r,.0-0210 
A8R2 0157-0316 RzFXD NET FLN 42.2 OHM 11 1/8111 28480 0757-Dll6 A9C1I 0160-2055 CtFXO CER 0.01 Uf +80-20t 100VOCW 56289 COZ3f 101F 103ZS22-COH 
A811..3 0698-34,.1 RIFXD MET FLM 215 OHM 11 1/8111 2a.r,.eo 0698-3441 A9Cl2 016Q-3439 C:FXO POLY 0.039 UF 5\ 200VDCW 28480 0160-3439 
ABR~ 0757-04-42 RtFXD MET FLM lO.OK OHM 11 l/81ri 28480 0757-0442 A9C13 0160-2055 CtFXD CER 0.01 UF +8o-20~ 100\IDCW 56289 C023F10lf 103ZS22-cDH 
A8R5 0157-0Z90 RIFXD MET FLM 6.191( OHM 11 1/8111 28480 0757-0290 A9C14 0140-0193 C1FXD MICA 82 PF 51: 28480 Ot4o-0193 

0698-3441 RtFXD MEl FlM 215 OHM U I/llri 28480 0698-llt•U A9C15 0160-2055 C:FXD CER 0.01 UF +8G-201 lOOVDCW 56289 C023F 10lf 103Z 522-COH 
A811..T 0157-()316 R:FXD MET FU • .r,.z.2 0 ... 11 1/8111 21480 0757-0316 A9Cl6 0160-2266 C IFXO CER 24 PF 51 500VOCIII 72982 301-000-COGO-Z.toOJ 
A8R8 o757-0.r,.le RIFXO MET FlM 619 OHM 11 1/8111 28480 0757-0418 A9CR1 1902-3139 DIOOE18REAKDOiiN 8.25\1 5I' 04713 SZ10939-158 
A811..9 2100-1157 RaVAR lrilri 500 OHM 5. TYPE Y llri 2n8(J ZlOo-1157 AgCR.2 1go1-0050 OfOOE:Si ZOO MA AT lV 07263 FDA 6308 
A8Rl0 Cl51-0290 RzFXD MET FlM 6.19X. OHM U 1/8111 Z8480 0757-0290 A9CR3 1901-0050 OIODErSI ZOO MA AT IV 07263 FDA 6308 

A8R11 0757-0Z'lO RtfXD MET FLM 6.19K OHM 11 1/8111 28480 075T-Oi!:90 A9CR4 1901-0050 DIOOEISI ZOO NA AT lV 07263 FDA 6308 
A8Rl2 0757-o.r,.ot RtFXD MET FlM 100 OHM 1'1 1/8111 28410 0757-0401 A9CII.5 1901-0050 DIOOErSI 200 MA AT " 07263 FDA 6308 
A8Rl3 0757-0-"2 R:FXD NET Flfll lO.OK CIIM 11' 118111 z8.r,.ao OT57-0442 A9J1 1ZS0-119.r,. CONNECTOR:II..F BUlKHEAD RECEPTAClE 98291 52-()4.5-4610 
A8Rl4 0757-044Z RIFXD MET FlM 10.011: OHM 11 1/811 28480 0757-0442 A9Jl 08.V.l-Z0011 CONNECTORsRECESS z8.r,.8o 08o!t43-20011 
A811..15 0757-()418 RtFKD MET FLM 619 OHM 11 1/8111 28480 0757-()4.18 A9Jl 295G-OG43 NUTstiEX 3/8-12 X 7116 X 3/3Z 00000 080 

A8Rl6 0757-0280 1\IFXO MET FLM lK (Mil 11 l/8W 28480 0757-0280 A9Ll 910G-1618 COILIMOLOEO CNJKE 5.60 UH 28480 'JlOG-1618 
.l811..17 0698-3429 RtfXD MET FLM 19.6 OHII 1'1 1/8111 28480 0698-3429 A9LZ 9140-0231 COillfXO 200 UH 51: 28-.ao 9140-0237 
A8Rl8 0757-0158 RIFXD MET Flfil 619 OHM 11 1/lli 28480 0757-01'58 A9l3 9100-Z247 CDIUFXO II..F 0.10 UH 10'1 28480 9100-2Z47 
A8Rl9 0757-1100 RIFXO FLM 600 OHM 11 l/8W 28480 0757•1100 A9L't 9l40-012I COILIFXD 1.8 UH 28't80 9140-0121 

0757-0460 II..IFXO MET FLM 6lo9k. OHM 11 1/8111 28480 0757-()4.60 A9Q1 1854-0019 TSTRtSI NPN 28480 1854-0019 

A811..21 0757-0280 RIFXD MET FLM lk. OHM 11 l/8W 28olt80 0757-0280 ... , 1853-0034- TS1R:SI PNP{ SElECTED FRON 2N3251 J 28,.80 1853-0034 .. 08556-00020 1NSULATORI3 fltHZ OSCILLATOR 28410 08556-00020 A9Q3 185lt-0404 TSTII..ISI NPN 28-.80 1854-0401t 
A8 08556-000Z1 COVERr3 ..U OSCILLATOR 28480 08556-00021 A9Q4 I853-0020 TSTR:Sl PNPC SELECTED FROI"' 2N3702) 28480 1853-0020 
A8Al 08556-60029 SOARD ASSYI3 NHZ OSCillATOR 28480 08556-60029 A9Q5 185.r,.-Oo19 TSTRtSl NPN 28480 1854-0019 
A8AlCl 0180-D197 (IFXO ELECT 2.2 Uf' 101' 20\IDCiri 56289 1500225 X9020A2-DYS .... 1Z05-0037 HEAT SINKITRANSISTOR 2a.r,.8o 1205-0037 

See introduction to this section for orderilll information See introduction to this section for orderin& information 

6·6 6•7 



Replaceable Parts 

Reference HP Part Number Oty 
Designation 

A9Rl 
A9Ft2 
A9Rl 
A9Ft~ 

A9R!i 

A9R6 
A9R7 
A9Ft8 
A9R9 
A9Ftl0 

A91Ul 
A9Ftl2 
A9Rl3 
A9Rl~ 

A9Rl!i 

A'ilFtlO 
A9Ftl7 
A9Ft18 
A9Tl 
A9TP1 

.&.9111 

"' "' UOC:l 
AlOC:l 

UOC3 
A10C~ 

UOC5 
A10C6 
Al0CR1 

AlOCR2 
AlOCR3 
A lOCI!.~ 
A.lOCR5 
A.lOCR6 

AlOFt 
A lOll 
Al0L2 
A lOLl 
A10Q1 

AlOQi? 
Al0R1 
A.10R.2 
A10R3 
A10R.~ 

AlOTl 
AlOTP1 
A10Xfl 
All 
AllCl 

AllC2 
AllCl 
AllC~ 

Al1C5 

Al1C7 
AllC.8 
AllC9 
A11Cl0 
Alll1 

Alll3 
AllL~ 

AllQl 
AllR1 

Al1R.2 
AllR.l 
AllR~ 

AllR.5 
AllR6 

AllTP1 
AllTPZ 
Al1TP3 
A11XA5 
A11U6 

0757-0;?79 
0757-0397 
0757-0~17 
0757-0Z76 
()698-3~29 

0751-04;?0 
0698-3"3 
C698-3431 
0757-0B15 
0757-~39 

0698-3136 
0757-0422 
0757-04£3 
0757-0401 
0698-0083 

0698-0083 
0698-3334 
0698-4037 
08552-6~4 

08443-00041 

08443-60064 
0!556-60012 
08556-00008 
0160-0127 
0160-2055 

0180-0116 
0180-0116 
016G-0127 
0160-0127 
1901-0040 

1901-0040 
1901-0040 
1901-0040 
1901-0040 
1901-0040 

2110-0001 
9100-1M2 
914D-0131 
9140-0137 
1853-0012 

1853-0012 
0698-7233 
0757-0465 
0698-3157 
0698-3157 

08556-80002 
08 443-00041 
2110-0269 
08556-60001 
0160-0165 

Ol6G-Ol65 
0160-0165 
0160-0165 
0180-1746 
0160-3456 

0160-2055 
0160-3456 
0160-3456 
016Q-3456 
9140-0052 

910G-1618 
9100-1618 
910G-l618 
1854-0039 
0698-3640 

0764-0018 
069&-3405 
0698-3346 
0698-3405 
0757-0465 

C36G-0124 
0360-0l24 
C36D-Ol2~ 
1251-2034 
1251-1631 

Table 6-3. Replaceable Parts 

Description 

R lFXD MET FLM 3.16K rtiM 11 1/8111 
RrFXO MET FLM 68.1 OHM 11 l/8W 
IUFXD MET FLI't 562 OHJit 11 1/8W 
RzFXO MET FLM 61.9 OHI'I U 1/8111 
RrFXO MET FLM 19.6 OHK U: l/8W 

FtiFXO MET FLM 750 OHM U: 1/8W 
RrFXO lET Fll't 281 OHM 11 1/8111 
RrFXO MET FLI't 23.7 OHM lt l/8W 
RIFXO l'tET Fll't 562 OHI't U: l/2W 
RzFXO JltET FLM 6.81K OHM 11 1/8W 

RrFXO MET FUI 11.8K llll'l 1111'1 l/8"' 
RIFXD MET FLJit 909 OHM ll 1/8W 
RIFXD JltET FLM 121 OHM 11 l/8111 
RrFXO MET FLM 100 OHI't 11 l/8W 
RIFXO MET FLM l.<J6K ctiM u: l/8W 

RzFXO MET fll't 1.96K OHM 11 1/8W 
R:FXO MET FLI't 178 OHM 11'1 1/ZW 
RIFXO MET FLM 46.~ OHM 11 1/8W 
TRANSFORMERIRF 15 PINI 
TEST POINT 

CABLE ASSY 
BOARD ASSY: POWER SUPPLY 
HOUSINGICOVER POWER SUPPLY 
C~FXO CER 1.0 UF 20• 25VDCW 
CIFXD CER 0.01 Uf +80-20. lOOVDCW 

CrFXO ELECT 6.8 Uf 101 35YOCW 
CIFXO ELECT 6.8 lE 1~ 35VDCM 
CrFXO CER 1.0 UF 20• 25VDCM 
CIFXD CER 1.0 lE 201 25VDQI 
DIODE:SILICON 30JitA 30WV 

OIOOE 1S I LICON 30MA 30WV 
DIODErSILICDN 30MA 30111V 
DIOOEJSILICON 30MA 30WV 
OIOOEISILICON 30MA 30WY 
OIODEzSILICON 30MA 30WY 

FUSEz1 AMP 250¥ 
COIL/CHOKE 270.0 UF 51 
COil:FitO RF 1000 UH 51 
COJLzFXO RF 1000 UH 51 
TSTR;sl PNP 

TSTRJSI PNP 
RIFXO FLM 750 OHM 2• 1/8W 
RrFXO JET flM 10(11( OHM 1'1 l/8W 
RIFX.D MET FLM 19.U. OHM U: 1/8111 
FtzFXO MET FLM 19.6K OHM 11 1/8111 

TRAHSFORMERrPDWER SUPPLY 
TEST POINT 
CLIPIFUSE 0.250" DI.l 
BOARD ASSYII'tASTER 
C rFXD MY 0.056 UF 101 200YOCW 

CrFXO MY 0.056 UF 10• ZOOVOCW 
Cz FXO l'tY 0.056 UF 101' 200VDCW 
CIFXO MY 0.056 UF 101 ZOOVOCW 
CIFXO ELECT 15 UF 101' 20VOCW 
ClfXO CER .001 UF 10• 250VDCW 

CIFXO CER 0.01 UF +8D-201 100YDCW 
C:FXD CEFt .001 UF 101 ZSOVOCW 
CIFXO CEll .001 UF 101 250VOCW 
CrFXO CER .001 UF 10'1 250VOCIII 
COILIFXO RF 3.3 MHY 

C01LIHOLOEO CHOKE 5.60 UH 
COIL:MOLOED CHOKE 5.60 UH 
COILIMOLDEO CHOKE 5o60 UH 
TSTRISI "PM 
RIFX.O MET OX 1.8K OHM 51 2111 

RrFX.O JltET FlM HOO OHI4 51 2W 
RIFXO f'IET Flf'l ~22 OHM 11 1/lll 
RIFXO l'tET FLM 4.22K CliM 11 1/ZW 
RrFXO MET FLM 422 OHM u: 1/2W 
RtFXO MET FLM lOOK OHM 1'1 1/8111 

TERI'tlNALrSOlOER LUG 
TERMINAlrSOLOER LUG 
TERMINALISOLOER LUG 
COHN IPC 201 2Xl01 CONTACTS 
CONNECTORIPC C 1 X 101 10 COfrCTACT 

See introduction to this section for orderina: information 

Model 8556A Model 8556A 

Mfr Mfr Part Number 
Code 

Reference 
Designation 

28480 0757-C219 AlUA7 
28480 Ol'57-0l'J7 AJ.UA8 
28480 Ol'57-GH7 AllXA.9 
28480 0757-0276 A11XA.10 
28~80 0698-342<) 

28~80 0751-0420 " 28480 06<)8-34~3 Jl 
28480 0698-3431 J2 
28480 0757-0115 P2 
28480 0751-0439 P2 

28480 0691-3136 P3 
28480 07H-~22 P3 
28~80 0757-0403 " 28480 0757-0401 51 
28480 0698-0083 Wl 

28480 069&-0083 " 28~80 0698-3334 ., 
28~80 0698-4031 .. 
28~80 08552-604~ •• 28480 08+\3-000~l XA.ll 

28480 01~43-600" 
28480 08556-60012 
28UO 08556-00008 
56289 5C13CS-CMl 
56289 C023F10lf 103Z S22-COH 

56289 15006851903512-DYS 
56289 l500685X903582-0VS 
56289 5CUCS-CI'tl 
56289 5CUCS-CMl 
07263 FDC010U 

07263 FOG1088 
07263 FDG1088 
07263 FOG1088 
07263 FDGl088 
07263 FOG1088 

75<J15 312001. 
28<\80 9100-1642 
28480 9140-0137 
28HO 91~D-0137 

80131 2N2904A 

80131 2NZ904A 
28~80 0691-7233 
28~10 0157-0465 
28~80 0691-)157 
28410 0698-3157 

28480 01556-10002 
28480 081t43-00041 
91506 6008-32CN 
28480 08556-60001 
56289 l'J2P56392-PTS 

56289 l92P56392-PTS 
56289 l'J2P56392-PTS 
5628'1 1921'56392-PTS 
28480 OUD-1746 
5628'J C067F251F 102KE12-CDH 

562B9 C023f 101F lOll 522-COH 
S6289 C067F 251F 102KE 12-tDH 
56ZB9 C067f251F102KE12-COH 
56289 C06lf251F 102KE12-tOH 
28~80 9140-0052 

28480 •noo-1611 
28410 9100-1618 
28480 9lOD-1611 
80131 2N3053 
2BUO 06'JI-3640 

28~10 0764-0018 
28~10 06'J8-3405 
28~10 06'JB-3346 
214BO 06<JI-3405 
2B480 0757-0465 

21480 0160-0124 
28~BO 036D-0124 
28~80 0360-012~ 
76530 65-l16C 
71785 252-1D-lO-Jl0 

Replaceable Parts 

Table 6-3. Replaceable Parts 

HP Part Number Oty Description Mfr Mfr Part Number Code 

1251-Z03~ CONfrt=PC 2012X101 CONTACTS 76530 65-116C 
1251-1631 CONNECTORIPC 11 X 101 10 CONTACT 71785 25Z-10-30-310 
1251-1631 CONNECTORrPC I 1 X 101 10 CONTACT 71785 252-lD-30-310 
1251-1631 CONNECTORIPC 11 X 101 10 CONTACT 71785 Z5Z-1G-30-310 

CHASSIS PARTS 

016G-3448 CzFXD CEll 1000 PF 10'1 1000VOC .. 56289 C0678251F 102KS25-CDH 
PART OF Wl 
PART Of W4 

1251-0055 CONNECTORrMA.lE 24 CONTACTS 28~80 1251-00'55 
08555-00002 SHJELOICOHNECTOR 28~80 08555-00002 

12'H ... Z081 CON~ECTOR:R AND P 41 MALE Cot.IUCT lH68 OOM-4JW2-P 
08556-~0001 SUPPORT: CONNECTOR 28~80 08556-40001 

HOT ASSIGNED 
3101-1533 SWITCH:SLJOE OP3 PO$. MINUTI.fi.E 78488 SS-93 
08556-600H CABLE AS5Yr!Jt.IBAL INPUT 28~80 08556-60024 

08556-60016 CABLE A.SSV:IF INTERFACE 284110 08556-60016 
08556-60015 CABLE ASSYILO INTERFACE 28480 08556-60015 
08556-60023 CABLE lSSYITG OUTPUT 28~80 08556-60023 
08556-60017 CABLE ASSYI3 POSlTJON SWITCH 28480 0B556-60017 
1251-2199 CONNECTINUPC 12 X 151 30 CONTACT 7118'5 251-15-30-~00 

MISCELLANEOUS 
OHG-0102 KN081RED BAR 28480 0370-0102 

I SCAN WIDTH I 
OHD-011~ KN081RED Ill/ARROW 518" 00 118• SHAFT 28~80 OHG-0114 

!FINE TUNE! 

OHD-0116 KN0618LACX ROUNOIFREQUENCYJ 28480 031D-0116 
0310-0151 KNOBzROJHO FOR 0.125• OIA SHAFT 28.olt80 0370-0151 

lTG LEVELl 
3050-000~ WASHERzFt8RE .3125 00 1313 .. NO. 1460 
871D-0164 IIIRENCH:HEX KEY ..... 116 

50.a-021~ FOOTtPLUG-JN 28~10 5040-027~ 

085'55-00011 COVER:80TTOM 284BO OB555-00017 
08556-00001 PANEL1REAR 28.olt80 08556-00001 
08556-00012 COVERzTOP 28480 08556-00012 
08556-00013 OUL1KN08 JF(8552 LOG REF LEVEL) 24480 08556-00013 

08556-00014 OIALIKNOB BANOWJOTH 28480 08556-00014 
08556-00015 OUL1KN08 SCAN 28~10 08556-00015 
08556-00016 OIALIKNOB INPUT 28~80 08556-00016 
08'556-00022 SHIELO:IIAGNETIC 28~80 08556-00022 

11048B TERMINAL150 OHM 28480 110488 
11095A TERMINALr600 OHM 28480 1109'5A. 
ll660A SHI.f4TITG 21480 11660.&. 

See introduction to this section for orderin& information 



Replaceable Parts 

Reference HP Part Number Oty 
Designation 

' ' 10 
11 
12 

lJ 

" " " 17 

" " 20 
21 
22 

23 ,. 
" " 21 

" " 30 
31 
32 

33 ,. 
" " 37 

" " " ., .. ., .. ., 

., 
50 

51 
52 
53 

" 
" 51 

" " .. 
6l 

" " .. 
" " " 

2100-2531 

2950-0006 
21q0-0C67 

0!'1553-202") 
2100-2528 

141Q-0088 
2950-0001 

2190-0016 
236G-01H 
2190-0007 
502D-.3J4q 
08553-2028 

305G-0017 
08553-2QJq 
303Q-0145 
3030-0342 
303D-0007 

08553-2020 
08553-2021 
5000-0206 
1460-o2q9 
08553--2040 

052D-0127 
08553-6034 
08553-2022 
oes53--20l8 
2420-0001 

08556-00005 
2360-0193 
C8553--2016 
08553-2019 
08553-00113 

08556--40002 
08556--40003 
08553--0016 
08553-6029 
2200-0103 

1450-0153 
08556-20003 
08553-6030 

l46Q-Ol95 
2360-01'>3 
08553-4001 
00197--47-403 
1460-0199 

(18556-00007 
210D-2487 

08556-00006 
2]6G-0200 
210D-2-488 

2140-0259 

210D-3066 

08553-0009 
220G-Ol65 

08556-00004 
3101-0070 

3101-1533 

08556-00009 

08556-00002 

3101-1299 

08 ~56-20013 
08556-200llf 

Table 6-3. Replaceable Parts 

Description 

FRONT PANEL PARTS 
R:VAR CERMET lOX Ot4'1 2ot UN 2lii 
Ul.4 FINE TUNEI 
NUTIHEX l/-4-32 THREAD 
WASHEII.ILOCK FOR lf~t• HOW 

BUSHING:FINE TUNE POT 
RtVAR CERMET 51f. OHM 101 LIN 2lii 
I R3 FREQUENCY I 
BUSHING:1/-4 OIA 
NUHHE!C BRS NP 3/8-32 II 1/2 

IliA SHEA. :LOCK PH BRZ NP 
SCRElii:PAN HO POll OR 6-32 K 1-1/4• 
WASHER:tNT LOCK 16 
SHAFT:SST 
BUSHING:TUNING SHAFT 

WASHER:FLAT PHOS BRONZE 
SPUR GEAR129T 
SCREkUSET 6-32 X 1/811 LG 
SCREW:SET 6-32 X 5/32• LG 
SCREliil SET SST -4-40 X 1/811 

FlYliiHEEL 
SHAFTIIUIN TUNING 
SPRING:WASHER 
W IREFORPUANTI-BACKLASH 
SPUR GEAR 0 ll2T 

SCREW:PAN HO POZI DR 2-56 K 3/16• 
GEAR AND HUB ASSY 
SPACER:GEARSOX 
PLATE: FRONT 
NUT:HEX ST NP 6-32 X 5/16 lii/LOCKWASHER 

GUSSET:LEFT 
SCREW: PAN HO POll OR 6-32 X 1/411 

8USHINGIPAHEL 
PLATEZREAR 
SPRINGIWINDOW 

WIN:lOWISTATI~ARY 
WINOOW':SLIOING 
SPRING:WJNOOW 
PULLEY ASSYzLEFT 
SCREWISST PHH POll OR 4-40 X 1t4•WtLK 

LENS :t.AMPHOLDER, AMBER 
LAMPHOLOER:fOR T-1 SERIES 
EXTRUSION:ENGRAV EO 
PULLEY ASSYtRIGHT 
DIAL CORD 

SPRING: EXTENSION 
SCREWIPAN HO POll OR 6-32 X lt4• 
POINTER 
BUTTON: DETENT 
SPRING: EXTENSION 

R:VAR WW SIC. OHM 5'1 LIN lW I lOTI 
IR6 ZERO AOJ) 
BRACKET: POT 
IUVAR COMP 500 OHN 20'1 LIN l/2W 
I R5 300KHZ ADJ I 

SUB-PANEL 
SCREIHFLAT HO POZI DR 6-32 X 112• 
R:VAR COMP 10K OHM 201 liN 1/2111 
CR7 AMPL CALl 
LAMP:INCANDESCENT 12V 0.06A 

IDS11 
R: VAR WW 5K OHM 5'1 LIN Ilii I lOT I 
I R l TRACK AOJ I 
BRACKET a POT 
SCREWIHAT HD POll DR 4-40 X 1/4• 

GUSSET I RIGHT 
SWITCH: SLIDE 
I S3 RANGE KHZ I 
SWHCHrSLIOE OP3 PCS. HINIATI.JI;E 
(51 OBM/08'11 

PLATE:CONNECTOR 
rANEL; FRONT 
NOT ASSIGNED 
SWITCH:PUSHBUTTON DPOT(S2 20t:::HZ MARKER) 
NOT ASSIGNED 
KN08:PUSH 
KNOB:TURN 

See introduction to this section for ordering information 

Mfr 
Code 

28480 

73134 
28480 

28480 
28480 

7104tl 
1373-4 

00000 
00000 
28480 
28480 
28-480 

00000 
28-480 
70276 
00000 
00000 

28-480 
28480 
28480 
28-480 
28480 

00000 
28480 
28-480 
28480 
78189 

28480 
00000 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
00000 

08117 
08111 
28480 
28480 
28480 

28480 
00000 
28480 
28-480 
28480 

28480 

28-480 
28-480 

28480 
00000 
28-480 

1174-4 

28480 
00000 

28-480 
79727 

78olt88 

28-480 
28480 

715'30 

28480 
~8480 

Model 8556A 

Mfr Part Number 

210G-2531 

9'JOO 
2190-0067 

08553-202q 
2100-2528 

B46-2 
9002 

080 
080 
2190-00Cl 
5020-3349 
08553-2028 

080 
08553-2039 
080 
080 
080 

08553-2020 
08553-2021 
5000-0206 
146D-0299 
08553-2040 

o•o 
08553-2034 
08553-2022 
08553-2018 
0801 

08556-00005 
080 
08553-2016 
08553-2019 
08553-00113 

08556-"o0002 
08556-40003 
08553-0016 
08553-6029 ... 
102-ACLENSJ 
102SR 
08556-20003 
08553-6030 
8200-001!9 

1460-0195 
080 
08553-4001 
00197-•H403 
l"tt.0-0199 

2100-3066 

08556-00007 
210G-2-48l 

08556-00006 
o•o 
2100-2488 

CM8-l099 

2100-3066 

08553-0009 . ., 
08556-0000lt 
G-126 

SS-93 

08556-00009 
08556-00002 

08556-20013 
08556-201)14 

Model8556A Replaceable Parts 

58 

59 

60 

61 

Figure 6-1. Front Panel Parts- Exploded View 
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SECTION VIII 

SERVICE 

8-1. INTRODUCTION 

8-2. This section provides 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. 

8-7. Board level troubleshooting without Extender 
Cable Assembly HP 11592-60015 is not recom­
mended. Component level troubleshooting and 
repair without the extender cable, Interconnection 
Cable Assembly HP 11592-60016, and the Ex­
tender Board HP 5060-0256 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 to BNC adapter.) 

8-8. Troubleshooting 

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 is 
provided on the foldout page opposite each sche-

matic. Mter the cause of a trouble has been 
isolated and corrected, check the troubleshooting 
information associated 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 Components 

8-17. Some component values are selected at the 
time of 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 components. 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 tolerances 
specified in Table 8-1 until the desired result is 
obtained. 

8-1 8. Diagram Notes 

8-19. Table 8-3, Schematic Diagram Notes, pro­
vides information relative to symbols and measure­
ment units shown in schematic diagrams. 

8-1 



Tobie 8-1. Factory Selected CompoMnta 

R••of 

eo--• l.ocdoo VII•• lillilefs.cdon 

A1R1 SoMa 1.33K Sell ~ppor UoM of 300 
Slleell to kHr ADJ. Select for 

1l1K + 1 US V II 1111 polott A . 
oil• I.A11XA7 pioo S),.;,h""· 

v• "'• fol-: 
liANG£ •••• G-30UHI 
FIIEOUENCY •• 300 kHr 
FINETUN£ ••• _.. 
300 kHI AD.I •••• lui CW 

AIA1L3 Sonb 51.0 $011 - of I1IAiot ..... 
of TRACK ADJ. Select few 

sa..t7 • .... of 3 II HI t 14G HI 
47.0 of 3 MHr oldl01w. (1,. 

~ ........ wlw of AIA1L3 
MM - contw of toni"l I,....J 

AIR7 Sonb 31.0 Sell 11in of AID 1 1t 300 
~7 to kH1. s.loctM • 1llol 

42.2oh .. FLATNESS AOJ AIRS 
.., llll~ll ft1t._ Mthil 
Nmitl. 

8·20. Servicing Aids on Printed Circuit Boards 

8-21. The eemcing aldllnclude ten pointa, tnnail­
tor and intecrated circuit desitnatlona, adjlatment 
c:allouta and uaembly ttoclt: numbers. 

8 -22. Circuit Board Extllnd« 

8-23. A 20i>in extender board, HP 5060.0256 it 
required to extend the circuit boarda clear of the 
ch-ia. Thia providet euy IICc:eat to component. 
and ten pointe. See Ficure 8-1 for a typical 
example of extender board u.e. 

8·24. GENERAL SERVICE HINTS 

8-25. Etched Circuits 

8-26. The etched circuit board& in the LF Section 
are of the plated-tluo\llh type c:otlliatiJlt o f metal­
lic conducton bonded to both aidet o f inoulatinc 
material. The metallic conducton are extended 
tluo\llh the component mountinc bote. by a 
plating proceee. Solderinc can be done from either 
aide of the board with equally good reaultt. Table 
8-2 liatt recommendat.iona and precaution& perti­
nent to etched circuit repair worlt: . 

a. Avoid unneceuary component tubttitutlon; 
It can retult in damaae to the circuit board and/or 
adjacent component.. 

8-2 

Modei 8556A 

b. Do not we a higbi)Cwer aoldering iron on 
etched circuit board&. Exceative heat may lift a 
conductor or damage the board. 

c. . Ute a tuction device (Table 8-2) or 
wooden toothpick to remove aolder from compo· 
nent mounting holes. DO NOT USE A SHARP 
METAL OBJECT SUCH AS AN AWL OR 1W1ST 
DRILL FOR THIS PURPOSE. SHARP OBJECTS 
MAY DAMAGE THE PLATED-THROUGH CON· 
DUCTOR. 

d. After soldering, remove exceta nux from 
the aoldered area and apply a protective coatinc to 
prevent contamination and corrolion. See Table 
8-2 for recommendat.ion. 

8 ·27. Etc:toed Conductor Repair 

8-28. A broken or burned teetion of conductor 
can be repaired by bridginc the damaged teetlon 
with a length of tinned copper wire. Allow ade­
quate overlay and remove any varnith from etd\ed 
conductor before soldering wire into place . 

8 -29. Component Replacement 

8-30. Remove defective component from board. 

NOTE 

Axial lead component., tuch u retiaton 
and tubular capaciton, can be replaced 
without unaoldering. Clip lead& near body 
of defective component, remove compo­
nent and atraigbten lead& left in baud. 
Wrap leado of replacement component 
one tum around orilinal leada. Solder 
wrapped connection, and clip off exce. 
lead. 

8-31. U component wu unsoldered, remove solder 
from mountinc bolea, and poaition component • 
original wu pooitioned. DO NOT FORCE LEADS 
INTO MOUNTING HOLES; tlwp lead enda liiiiY 
damage plated-t.hro\llh conductor. 

8-32. Transistor Replacement. Tranaiaton are 
pec:lcqoed in many ph)'lical forma. 1bio aomet.imet 
rsulto in confusion u to which lead it the collec­
tor, which it the emitter, and which II the bue. 

. Ficww 8-2 and 8-3 lhow typical epoxy and metal 
cue tnnaiaton and integrated circuita and the 
meana of identifying the leado. 

8-33. To replace a tnnairtor, proceed u foUowa: 

a. Do not apply excettive heat; tee Table 8-2 
for recommended soldering toola. 

b. U posaible, Ute long-note plien between 
tltuuiator and hot aoldering iron u a heat tink. The 

Modei8556A Service 

J'itu~ 8-1. 8666A LF Sectl()n with Circuit &Hud Extentkd 

i.natant solder it melted, u.e detalderlnc aid to 
remove aolder from mountinc hole. 

c. When inlt.alling replacement lnl\liator, en­
au:e auftlcient lead length to dialpate aolderinc 
heat by using about the aame length of expoted 
lead u weful for oricinal tran.Utor. 

d . lntecrated circuit replacement inatruc­
tiona are the aame • tho. for tnnaiaton. 

8-So&. Some tran.Uton are mounted on heat ainb 
fOit good beat diaaipation. Thil requiret cood 
thermal contoct with mountinc IUdacea. To uaure 
good thermal contact for a replacement tnnaiator, 
coat both aidet of the in•ulator with Dow Cominc 
No. 5 tilicone compound or equivalent before 
futening the tn.ruiator to the chataia. Dow Ccminc 
No. 5 compound ia available in 8 oz. tube& from 
Hewlett-Packard; order HP Part No. 8500~059. 

8 ·35. Diode Replacement. Solid attte diodea are 
in IIUiny pbytical forma. Thia somet!mea resultt in 

confualon u to which lead or connection ia the 
cathode (negative) and which lead ia the anode 
(potit.ive), Iince not all diode. are marked with the 
atandard oymbola. Ficw'e 8-2 thowt example. of 
some diode mar kine methodt. U doubt exiata • to 
polarity, an ohmmeter may be uaed to determine 
the proper connection. It Ia neceuary to know the 
polarity of the ohma lead with rspect to the 
common lead for the ohmmeter uoed. (For the HP 
Model 4108 Vacuum Tube Voltmete\', the otun. 
teed ia neptive with retpect to the common: for 
the HP Model 412A DC Vacuum Tube Voltmeter, 
the ohma lead ia positive with reapect to the 
common.) When the ohmmeter indicatea the teart 
diode reaiatance, the cathode of the diode ia con­
nected to the ohmmeter lead which it negative 
with reapect to the other lead. 

NOTE 

Replace1111nt inatructiona are the tame u 
thote lilted for lnnsiator replacement. 

8-3 
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FIELD EFFECT TRANSISTORS BI-POLAR TRANSISTORS 
METAL CASe: B~C::...se:'~XV METAL CASE 

f[ 
OR 

C D S 

[B 
Ill iJt SGD 
OR 

CDS 

DIODES 
D 100£ SYMBOL 

C2 Cl 

ANODt:-CATHOO£ 

I WI~ l I 
~STRIP£ , [.J ~ 

h CONICAl 
CATHODt: CATHODE END 

~ ~ !h9 
CATHO* ~CATHO' 

H.JI fr:.,J~ 

METAL CASE TRANSISTORS 

DUAL 

Figure 8-2. Examples of Diode and Transistor Marking Methods 

Table 8-2. Etched Circuit Soldering Equipment 

ITEM USE SPECIFICATION ITEM RECOMMENDED 

Soldoringtool Soldorir~g, unsoldlring WaH1411 noting: 37-50; Tip Temp: 750-800° Ungar #766 hondlo w/•Ungor #1237 hilling unit 

SoldoringTip Soldoring, unsoldoring •Shape: pointed •ungor # PLIII 

oe ... ldoring To remove molten solder Suction device Soldopullt by Edsyn Co., Arllll, Colifornio 
Aid from connection 

Resin (fluxl Remove excess ffux from Must not dissolve etched circuit bose boord Freon; Acetone; l.ocquer Thinnor 
SoiYint soldorad or• before op-

plication of protective 
coating 

Sold or Component nplacement Rain (flux} core, high tin content (60/40 
Circuit boord repair tin/laadl, 18 gauge ISWGI preferred 
Wiring 

Protective Contamin~tion, corro· Good electrical insulation, corrosion- Silicone Resin such or GE DRI·FILM••aa 
Cooting sian protection prevention properties 

•Fo1: worldDI on 8&&6A Boards: for 1eneral purpo~e work, u.e Unpz No. 40a7 Heatinl Unit (•n'k-&8\I,W) tip tempent\lre 
of Bbo-.900 de&ren) aDd Unpr No. PL1 U l/8" cbllel Up. 

••Genual Eleet.ric Co., SWco~ae hoducts Dept., Watedotd. New York, U.S.A. 
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INTEGRATED CIRCUITS !PLASTIC AND METAL CASEI 

14 PIN 
DUAL Ill-LINE 16PIN 

DUAL IN-LINE 

Service 

I PIN T0-6 
ORTD-t9 

llt 
Figure 8-3. Integrated Circuit Packaging 

8·36. LOGIC CIRCUITS AND SYMBOLS 

8-37. The following paragraph& and illustrations 
provide basic information about logic circuits and 
symbols. While a complete treatment of the subject 
is not within the scope of this manual, it is believed 
that this material will help the technician experi­
enced with analog devices, who has had little or no 
experience with digital circuits. 

8-38. The circuits discussed are digital in nature; 
their outputs are always in one of two possible 
states, a "1, or uon. These two states are also 
referred to as being either high (H) or low ( L). The 

AND :o-x 
X • A • 8 

IX EQUALS A AND Bl 

A B 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 
low negative. In positive logic the more positive 
(H) state is a logical "1" and the more negative (LJ 
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 

:D-x 
X •A+ 8 

IX EQUAlS A OR 81 

A 8 X 

H H H 

H L H 

l H H 

L L l 

Figure 8-4. &me AND and OR Gates 
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840. Basic AND Gate (Positive Logic) 

8-41. The basic AND gate is a circuit which pro· 
duces an output "1" when, and only when, a "1" 
is applied to all inputs. As shown in Figure 8-4, 
terminal X will be high 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. 

842. Basic OR Gate (Positive Logic) 

8-43. The 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, 
terminal X will be high when either terminal A or 
terminal B, or both are high. The + shown 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 symbols 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. 

845. 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 HQ''. 

NAND :o-x 
X=~ 

I X EQUALS A AND 8 NOT l 

A 8 X 

H H l 

H l H 

l H H 

l l H 
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84 7. Logic Inversion 

8-48. Adding inversion to AND and OR gates 
changes their characteristics. Inversion is usually 
accomplished by adding an inverter stage (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 devices are AND and OR gates in 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 inputs and outputs of an AND gate are 
inverted, it functions as an OR gate. When all 
inputs and outputs of an 0 R gate are inverted, it 
functions as an AND gate. Figure 8-6 provides 
information relative to various gate inversion func­
tions. 

849. 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 0, 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 ell@'). 
Assume that initially Q is high (Q2 off) and Q is 
low (Ql on). In this state the flip-flop is set and a 

NOR 

:D-x 
x=~ 

I X EQUAlS A OR B NOT I 

A B X 

H H l 

H l l 

l H l 

l l H 

Figure 8-5. Basic NAND and NOR Gates 
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A B c 0 

:=r::>-x :=o-x :n-x :=o-x 
X•A•B X•A•B X•A•B X•A•B 

:=D-x :=v-x :=D-x :n-x 
XaA+B X•A+li X"A+B X•A+B 

A 8 X A B X A 8 X A B X 

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 

Rl 

-v 

R6 

C4 

RESET 

of Ql to cut off Ql. The process is regenerative; 
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. 

RB 

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 an 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 by negative (or 
low) triggers as indicated by the circle on the 

TRIGGER Cl 

+V 

Rl 

R6 

RS 

-v 
cs 

RESET 

Model8556A 

symbol. Flip-flop response is determined by the 
values of the J and K inputs at the instant that the 
trigger pulse arrives at the clock input: 

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 low, 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 

~~~ 
R~Q 

LOGIC 

Figure 8-8. RST Flip-Flop 
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OUTPUT AFTER CLOCK 
J K Q 0 
0 0 NO CHANGE 

0 I 0 RESET I 

I 0 I SET 0 

I I TOGGLES 

Figure 8-9. The Clocked JK Flip-Flop 

8-57. 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 flip-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. 

c. When the trigger again goes high, the J 
and K inputs are isolated from the flip-flop. 

8-9 
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1JI..J 

OUTPUT AFTER CLOCK 

J K 0 0 
0 0 NO CHANGE 

0 I 0 RESET I 

I 0 I S[l 0 

I I TOGGlES 

Figure 8-10. 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 iuformation iu the master flip-flop is fed iuto 
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 iuto the master flip-flop. 

8-60. Preset and Clear 

8-61. Note in Figure 8-10 that the slave flip-flop 
has preset and clear inputs connected to it through 
inverters. Whenever a low is applied to the preset 

8-10 

iuverter, the Q output will go high. And whenever 
a low is applied to the clear iuverter, the Q output 
will go low. These iuputs are used iu counters and 
other logic circuits to set flip-flops to a known 
state, regardless of their other inputs. 

8-62. OPERATIONAL AMPLIFIERS 

8-63. Circuits and Symbols 

8-64. Operational amplifiers are widely used as 
summing amplifiers, offset amplifiers, buffers and 
level detectors iu 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 C is an inverting amplifier with 
gain determiued by R2 and Rl. Circuit D shows 
typical circuit connections and parameters. It is 
assumed that the amplifier has high gain, low 
output impedance and high input impedance. 

Model8556A Service 

A D 

V• NC 

r> 
NON 

INPUT 
VI 

INVERTING 

• 

I 
OUTPUT 

Zln vo 

GAIN= 1 I 1•0 

OffSET 
R1 Rl S NULL 

vz 
11 vf 

II 
B 

INPUT 

I~ I OUTPUT 

R1 
IF GAIN IS LARGE, V F = V l 

~ 11 = 12 

GAIN• l•Rl1R2 
Vo-VF VF -V2 

INPUT IMPEDANCE, VERY HIGH Rl R2 
Q;JTPUT I MPEOANCE, VERY LOW 

SINCEVF =V1 

VO-Vl v1-v2 

c Rl R2 

VO-V1 
Rl v 1 Rl v 2 
~ R2 

OUTPUT Rl 
Ill VO =Vl 11 +Iii 1- v 2 

INPUT 

(21 IF v 2 = 0 I~ I. THEN 

GAIN • -Rl/R1 

INPUT IMPEDANCE•R1 
(31 IF V l = 0 (~I, THEN lvo=-V21 :~I OOTPUT IMPEDANCE• VERY LOW 

Figure 8-11. Operational Amplifier Equivalent Circuit 
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8-66. Troubleshooting 

8-67. 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 
voltage 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 mV. 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). 

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 in 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. lf 
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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8-70. DIAL CALIBRATION PROCEDURE 

8-71. To restring the frequency dial, follow the 
procedure outlined 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 0--300 
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. lf 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
ments specified in Section V. 

Model8556A 

GEAR BOX 

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. Remove 2 screws which hold gearbox to panel 

assembly. 
f. Remove left puUy at left end of pointer slot. 

2. To replace string on right side 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 151h") 
through the hole and double knot the fixed end. 
Clip off excess string and draw the knot into the 
hole. 

d. Reset the tuning shaft fully ccw. 
e. Pass the free end of the string 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. 

TO 
lEFT 

PULLY 

g. Replace gearbox screws. 
h. Tum shaft fully cw. 

Service 

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 fully cw. 
e. Place dial string on pulleys. 
f. Wrap string around dial drum,and tie under screw· 

head, while maintaining about 3/16" stretch 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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8-14 
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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. 

Encloses front panel designations. 

Circuit assembly borderline. 

Other assembly borderline. 

0 

r---, 
L __ _J 

Panel control. 

Encloses rear panel designations. 

Heavy line with arrows indicates path and direction of main signal. 

Heavy dashed line with arrows indicates path and direction of main feedback. 

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 wider 
stripe, and the third number identifies the narrower stripe; e.g. 947 denotes 
white base, yellow wide stripe, 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. 

Indicates voltage isolated from chassis ground 

Indicates voltage-isolated-filtered. 
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OVERALL TROUBLESHOOTING TREE 

INTRODUCTION 

The overall troubleshooting tree can be used to quickly isolate trouble to the 
circuit board, or assembly, level. To implement repair, tum to the indicated 
service sheet and follow the 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/1820B 
X10 Oscilloscope Probe ............................... HP 10004A 
Digital Voltmeter ..................... HP 3480B/3484A, Option 042 
Cable Assy .......................................... HP 1102A 
Test Oscillator ........................................ HP 651B 
BNC Cable Assy (2) .............•.................... HP 10503A 
Adapter ......................................... HP 1250-1236 
Adapter ......................•.................. HP1250-1237 
50 Ohm Feed Thru Termination ........................ HP 11048B 
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 
Extender Cable Assembly 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/B-8656A Trouble Isolation Troubleshooting Tree to isolate 
trouble to the 8556A. This tree will also branch to the 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 voltages with 
the AC Voltmeter. The AC Voltmeter is also used, with the 50 Ohm Feed 
Thru Termination, to check the power (dBm) readings. 

Note 

The quickest way to isolate trouble to the 8556A is to 
substitute a known-good tuning section (such as an 8553B) 
for the 8556A. If the trouble persists the malfunction is 
located in the IF Section or the Display Section. 

TROUBLE· 
SHOOTING 
TREE 



8552A/8.- 8556A TROUBLE ISOLATION TROUBLESHOOTING TREE 

Set analyzer controls as follows: 

RANGE .......... ......... .... 0-300 kHz 
FREQUENCY ....... ........ . ....... 150kHz 
SCAN WIDTH .................. PER DIVISION 
PER DIVISION ....................... 20kHz 
SCAN TIME PER DIVISION .....•.... 1 SECOND 
SCAN MODE ...... ········ .. ........ SINGLE 

J 
Check orange wire on rear wafer of Scan Width Switch NO I Troubleshoot scan circuitry in 8552AIB 
Assy A2 for -5 ±0.2V. I 

rES 

Check the following: 
Tune voltage at white/red/blue wire {at XA11 pin 8 or 
XA7 pin 8) should be +7.5V. 

Scan voltage at white/orange/yellow wire (at Sl4R) NO I 
should be -5V; press SINGLE SCAN button, ramp I 

Go to 8556A Frequency Troubleshooting Table. 

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). 

rs 
lnrert 50 MHz, -13 dBm signal into 8552AIB 50 MHz 
IF (white coax W2). Center AMPL CAL and ret: 
BANDWIDTH ......................... 3kHz 

NO I SCAN TIME PER DIVISION ... 10 MILLISEONCOS Troubleshoot 8552AIB 
SCAN MODE ............................ INT l SCAN TRIGGER ....................... AUTO 
Signal should read -10 dBm ±3 dB on CAT. 

rs 
Go to 8556A Amplitude Troubleshooting Tree 

I 

l 

l 

Service 

TRACKING GENERATOR TROUBLESHOOTING TREE 
(no tracking generator output) 

Check A9TP1 for 3-3.3 MHz, 1.8 ±0.5V p-p. 

NO 

Check Level at 47 MHz LO for -7 dBm ±1 dB. 

NO 

Check W3 47 MHz coax input cable. 

BAD 

Repair W3. (Service Sheet 6.) 

Troubleshoot AB (Service Sheet 7). 

50.150 MHz oscillator at A6J3 should be 
0 dBm ±2 dB. 

Troubleshoot A9 (Service Sheet 6) 

NO 

Troubleshoot AS (Service Sheet 5). 

Troubleshoot 8552A/B 47 MHz LO. 

Figure 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 
FREQUENCY 
BANDWIDTH 
SCAN WIDTH 
PER DIVISION ... . 
INPUT LEVEL .... . 
20kHz MARKERS .. 
dBm/dBV ......... 

... 0-3DO kHz 
........ 0 kHz 

1kHz 
... PER DIVISION 
......... 20kHz 
. . -60 dBm/dBV 

. ................ Out 
.. .... 50ndBm 

SCAN TIME PER DIVISION •... 
LOG/LINEAR .... 

. .. 0.1 SECOND 
...... 10dB LOG 

.. ...... -40 dBm/dBV LOG REF LEVEL. 
Vernier 
SCAN MODE .. 
SCAN TRIGGER .. 
BASE LINE CLIPPER 

LO feedthrough present? 

NO 

........ ccw 
.. .... INT 

.. AUTO 

.... ccw 

Troubleshoot A6 (Service Sheet 51 I 

LO feedthrough easily balanced below -80 dBm with ~ 
C and R MIXER BALANCE ADJUSTMENTS? 

NO 

Troubleshoot A6 (Service Sheet 5) 

AMPLITUDE TROUBLESHOOTING TREE 

(display missing or amplitute incorrect) 

Insert 100 kHz at -40 dBm into A6J1. Signal level 
appears 100 kHz away from LO feedthrough at -61 
dBm ±3 dB lAMPL CAL centered) 

NO 

Troubleshoot AS (Service Sheet 5) 

Adjust AMPL CAL for -61 dBm on CRT. Remove 
100 kHz, --40 dBm siQnal from A6J1 and insert into 
A3 input (at green coax A3W1). Replace yellow coax 
at A6J1. Sig~al should read -61 dBm. 

NO 

Troubleshoot A3 (Service Sheet 51 

Troubleshoot grey coax Wl (Service St 

YES 

Reconnect A3W1 to A5J2. Insert 100 kHz 
signal into A5J1 through 50 ohm Feed Thr, 
tion. Signal should read --40 dBm ±1 dB. 

NO 

Troubleshoot A5 (Service Sheet 

TROUBLESHOOTING TREE AND INTERNAL VIE 



Service 

FAULT 

No Markers 

Inaccurate Fre­
quency Indication 

Inaccurate Fre­
quency Indication 

Inaccurate Scan 
Width 

Noisy or Unstable 
Sweep 

FREQUENCY TROUBLESHOOTING TABLE 

TEST 

a. Check Tracking Generator output at front panel: 3V rms 
minimum (TRACKING GEN LEVEL full clockwise). 

b. Check + 150 circuitry at XA7 Pin 2 or XA6 Pin 8: 20 kHz 
comb approximately 130 mV p-p. 

c. Check coupling into mixer at A6C7: 130 mV p-p. 

a. Check ZERO AOJ voltages at white wire on rear of RS (ZERO 
ADJ). Approximate ranga: +4.6 to +6.7V (8552A) or +6.3 to 

+B.8 v (8552B). 

b. Check 300 kHz voltage at white/orange wire on 300 kHz ADJ 
R5. Approximeta range: 14.8 to 16V. 

c. Check TUNE voltage to IF plug-in at XA7 Pin 8 or XA11 Pin 
8: adjustable from 0-15V approximate. 

d.. Check TUNE voltage at white/red/violet wire on back of rear 
wafer of SCAN WIDTH switch 52 (or XA7 Pin 9): 0 to 15V 
approximate. 

a. Measure scan wltage at whitu/orange/yellow wire connected to 
second wafer from rear of SCAN WIDTH switch 51. The lavel 
should be about 10V p·p in 20 kHz/DIV and diminish propor· 
tionally with decreasing scan width. 

b. Check 8552A/B Scan Accuracy. 

a. Check integrated circuits on A7 FREQUENCY control assem­
bly. 

b. In 8552A/B check frequency control and 47 MHz VTO. 

Figure 8-13. Overall Troubleshooting Tree (2 of 2) 
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I A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 
A10 
All 

C1 
DS1 
J1 
J2 
P1 
P2 
P3 
R1 
R2 
R3 
R4 
R5 
R6 
R7 
S1 
S2 
S3 
W1 
W2 
W3 
W4 
W5 
XAll 

INTERNAL 
VIEWS 

Table 8-4. Assembly and Component Locations 

Component Service Sheet 

Bandwidth Switch 9, 10, 11 
Scan Width Switch 9,10 
Input Level Switch 4,5, 7,11 
(Reserved for Balanced Input) (3) 
Pre-Attenuator and Preamplifier 4 
Frequency Converter 5 
Frequency Control and Marker Generator 8,9 
Tracking Generator Output 7 
Tracking Generator Frequency Converter 6 
Power Supply 12 
Master Board 4, 5, 6, 7' 8, 9, 12 

Component Service Sheet 

4 
DISPLAY UNCAL Lamp 12 
INPUT 1 Mn 4 
TRACKING GEN OUT 600 n 7 
Not Assigned 
LF Section/Display Section 12 
LF Section/IF Section 4, 6, 9, 10, 11, 12 
TRACK ADJ 7 
Not Assigned 
FREQUENCY 9 
FINE TUNE 9 
300kHz ADJ 9 
ZEROADJ 9 
AMPLCAL 11 
dBm/dBV 4 
20 kHz MARKERS 8 
RANGE kHz 9 
Signal Input - Gray 4 
50 MHz Out -White 5 
4 7 MHz LO Input - White 6 
Tracking Gen Out - Red 7 
dBm/dBV- Orange 4 

4,7,8,9,12 

Photo 

Figures 8-40, 43 
Figures 8-36, 41 
Figures 8-24, 31, 44 

Figure 8-22 
Figure 8-25 
Figures 8-34, 3 7 
Figures 8-29, 30 
Figure 8-27 
Figure 8-46 
Figures 8-21,47 

Photo/Location 

Figure 8-14 
Figure 6-1 
Figure 8-14 
Figure 8-14 

Figure 8-14 
Figure 8-14 
Figure 8-14 

Figure 8-14 
Figure 8-14 
Figure 8-14 
Figure 8-14 
Figure 8-14 
Figure 8-14 
Figure 8-14 
Figure 8-14 
Figure 8-14 
Figure 8-14 
Figure 8-14 
Figure 8-14 
Figure 8-14 
Figure 8-14 
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INPUT LEVEL 

J2 SWITCH ASSY 

BOTTOM 

P3 

R5 

ServicE 

TOP 

Figure 8-14. Top and Bottom Internal View. 



Table 8-5. Connector P2 Pin Identification 

Connector P2 Wire Color Code Function Connector P3 

Pin 1 Connects to Pin 4 
2 92 +100 Volts 

Pin 1 

3 Open 
4 Connects to Pin 1 

2 
3 
4 

5-7 Open 5 

8 0 -12.6 Volts Ground Return 6 
9 Open 7 
10 905 To DISPLAY UNCAL Lamp 8 
11 Connects to Pin 12 9 
12 Connects to Pin 11 10 

13-15 Open 11 

16 92 +100 Volts 12 

17-20 Open 13 

21 97 -12.6 Volts 14 

22 Open 15 

23 Connects to Pin 24 

24 Connects to Pin 23 
16-24 
25 
26 
27 
28 

29 
30 
31 
32 
33 

34 
35 
36 
37 
38 

39 
40 
41 
A1 
A2 

Table 8-6. Connector P3 Pin Identification 

Wire Color Code Function 

912 0.03 kHz (8552B)/0.05 kHz (8552A) Bandwidth 
913 0.10 kHz Bandwidth 
914 0.30 kHz Bandwidth 
915 1.0 kHz Bandwidth 
926 Frequency Tune Voltage 

3 ± 5 V Scan Sawtooth 
5 Linear Gain Compensation 
6 Linear Gain Compensation 

938 LOG REF LEVEL Lamp No. 4 
945 LOG REF LEVEL Lamp No. 5 

946 LOG REF LEVEL Lamp No. 6 (right) 
90 Sensing Ground 

Open 
925 0.01 kHz Bandwidth (8552B Only) 
904 8552A/B Sensing for ZERO ADJ 

Open 
916 10 kHz Bandwidth 
902 30 kHz Bandwidth (+20V Out) 
902 100 kHz Bandwidth (+20V Out) 

300kHz Bandwidth (Open) 

96 To AMPL CAL Pot 
957 Normal Analogic Line 
934 47 MHz LO Scan Voltage 

9 ZERO ADJ Voltage 
935 WG REF LEVEL Lamp No. 1 (left) 

936 WG REF LEVEL Lamp No. 2 
937 LOG REF LEVEL Lamp No. 3 
907 -10 Volts 
902 +20 Volts 
956 VIDEO FILTER Analogic Line 

958 ZERO SCAN Analogic Disable Line 
968 LOG/LINEAR Sensing 

Open 
Clear 50 MHz IF 
Clear 4 7 MHz Auxiliary Line Troubleshooting 1 

Diagram & Conn. 
IdentificG 

SERVICE SHE 
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Table 8-7. Connector XAll Pin Identification 

Connector XAll Wire Color Code Function 

Pin 1 Open 
2 Open 
3 1 Pre-Atten Relay Coil Return 
4 Open 
5 907 -10 Volts 

6 917 o-200 kHz Scan Tune Offset 
7 901 RANGE kHz Switch 
8 926 Frequency Tune Voltage 
9 923 Scan Width Attenuator Input 

10 95 Scan-Offset Amplifier Offset Input 

11 91 Tune-Offset Amplifier Frequency Tune Input 
12 947 TRACK ADJ Supply 
13 Open 
14 Open 
15 905 To DISPLAY UNCAL Lamp 

A Open 
B Open 
c 2 Pre-Atten Relay Coil Supply 
D 968 WG/LINEAR Sensing 
E 97 -12.6 Volts 

F 948 RF Markers Switch 
H 928 Tune-Offset Amplifier Output 
J 98 FINE TUNE Pot 
K 927 Voltage- Follower Amplifier Input 
L 93 Scan - Offset Amplifier Scan Input 

M 902 +20 Volts 
N 967 TRACK ADJ Voltage 
p Open 
R 0 Chassis Ground 
s Open 
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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, turn to the 
service sheet that covers the faulty circuit board 
and follow the troubleshooting procedure. 

Related Adjustments 

After repairing a circuit board, perform the adjust­
ment procedures, if any, specified in the trouble­
shooting procedure. 

TROUBLESHOOTING 

Equipment 

Oscilloscope .......... HP 180A/1801A/1820B 
X10 Oscilloscope Probe ........... HP 10004A 
Digital Voltmeter . HP 3480B/3484A, Option 042 
Cable Assy ..................... HP ll002A 
Test Oscillator .................... HP 6518 
BNC Cable Assy (2) .............. HP 10503A 
Adapter ..................... HP 1250-1236 
Adapter ..................... HP 1250-1237 
Extender Cable Assy ......... HP 11592-60015 
Interconnection Cable Assy .... HP 11592-60016 

Extender Cable Installation 

Push the front panel latch in the direction indi­
cated by the arrow until the latch disengages and 
pops out from the panel. Pull the plug-ins out of 
the instrument. Locate the black press-to-release 
button on the right side of the LF Section. Press 
the button and firmly pull the two sections 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 separate the sections. Remove top and bottom 
covers from the LF Section. 

SERVICE 
SHEET 1 

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 Section. 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 instruments 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 Test Oscillator for the signal 
shown and apply the signal to INPUT. Apply 
power to the analyzer. 

NOTE 

The meter on the HP 651B Test Oscillator 
is calibrated to read volts into 50 (or 600) 
ohms. If the oscillator is terminated in a 
high impedance, such as the analyzer 
INPUT, its meter will read one-half the 
applied voltage. Use a 50-ohm Feed 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 cable 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 pins are available on the 
bottom of 8556A chassis). 

Follow the instructions listed under waveforms. 
For example, check the signal at A6J3 by removing 
the brown cable (A9W1) from jack A6J3 and 
connecting an oscilloscope to the jack with an 
adapter and a BNC cable. 
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SERVICE SHEET 2 

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 electronically 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 amplify the 
signal and shift its frequency to put it in the IF passband. The LF Section 
also has a tracking generator and a marker generator. 

The IF Section contains a local oscillator that is swept, in frequency, by the 
same sawtooth that sweeps the CRT. This swept LOis mixed with the signal 
from the LF Section; the resulting 3 MHz signal passes through bandwidth 
shaping circuits, 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, J1V, dBV) or power (dBm) and fre­
quency can be read directly on the CRT. 

LF SECTION BLOCK DIAGRAM 

Pre-Attenuator and Preamplifier 

The input signal passes through the pre-attenuator to the preamplifier. 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/dBV switch. 

Post-Attenuator and Frequency Converter 

From the preamplifier the signal is fed through the post-attenuator and a low 
pass filter to a balanced mixer. The post-attenuator works in conjunction 
with the pre-attenuator. Together they attenuate the input signal from 0 to 
50 dB depending upon the setting of the INPUT LEVEL switch. This 
attenuation reduces spurious mixing products in the mixer, insuring that the 
mixer is not over-driven. 

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 frequency is fed through the buffer amplifier to the IF Section. 

20kHz Marker Circuits 

When the 20 kHz 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 the pulse ensures that 20 kHz markers will extend to 
300 kHz with no significant amplitude decrease. 

Block Diagram 

SERVICE SHEET 2 • 

Service 

SERVICE SHEET 2 (cont'd) 

Frequency Control Circuits 

The frequency of the 4 7 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 follower is determined by the output of the tune-offset amplifier 
(which sums the voltages from the FREQUENCY and FINE TUNE 
controls), and by the RANGE switch. In Q-10f, the input to the voltage 
follower is pre-set. 

When SCAN WIDTH is set to PER DIVISION or 0-10f, the ramp from the 
IF Section is processed 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, amplified and fed to another balanced mixer. 

Tracking Generator 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 
center 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. 

8-20 

Model8556A 



Mode18556A 

SERVICE 
SHEET 2 

FigureB-16 - -:::-=--------- Simplified Analyzer Block D-•agram 
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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 AlO (see 
Service Sheet 12); the isolated ground used by the input circuitry also 
originates on the AlO assembly. 

Pre·Attenuator 

The 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 
Kl from chassis ground. The pre-attenuator is a 30 dB voltage divider. C IN 
capacitor 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, junction FET with high input impedance. Q3 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 
high 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 Ql to the source of Q4. 

With the LOG/LINEAR 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, R8 and R9. Therefore, the gain of the amplifier 
depends upon the settings of the LOG/LINEAR and the dBm/dBVswitches. 

TROUBLESHOOTING 

Equipment: 

Digital Voltmeter ...................... HP 3480B/3484A Option 042 
Test Oscillator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 651B 
AC Voltmeter ........................................ HP 400EL 
BNC Cable Assy (2) .................................. HP 10503A 
Cable Assy ......................................... HP 11002A 
Adapter ......................................... HP 1250-1236 
Extender Cable Assy ............................. HP 11592-60015 
Extender Board ................................... 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 using the troubleshooting 
tree and procedures outlined below. The voltages listed on the schematic 
should assist in isolating trouble to a specific component. 

SERVICE SHEET 4 (cont'd) 

Supply Voltages and Isolation 

With Digital Voltmeter measure voltage at +20 VI and -20 VI test points on 
assembly cover. The voltages should be +20 ±2 V and -20 ± 2V. Connect 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 limits, remove A5 assembly from 
chassis and re-check (voltages will be ++28 ±4Vand-28±4V.) If checks are 
still out of limits, see Service Sheets 5 and 12. 

Pre·Attenuator 

Connect AC Voltmeter to A5J2 (OUTPUT) and Test Oscillator to analyzer 
INPUT (on front panel). Set oscillator for a 3 kHz signal and check that 
attenuation is 30 dB ±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 that 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 25m V). Connect 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 6000. dBm. The voltmeter should read -12.88 dB 
±0.20 dB (for a preamplifier open circuit gain of 17.22 dB). 

Set dBm/dBV switch to 500. dBm. The voltmeter should read -2.00 dB 
±0.20 dB (for a preamplifier open circuit gain of 28 dB). Repeat the checks 
with oscillator set to 300 kHz. 

NOTE 
If using 8552B IF Section with serial prefix 977 and below, 
or 8552A with serial prefix 991 and below, check that IF 
Section connectors XA8 pin 8 and J3 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 malfunction, remove A5 
assembly from chassis and re-install on extender board. Check that relay 
A5K2 is operating correctly; check dBm/dBV switch Sl and A5Ql through 
Q4. After repairing preamplifier, perform mixer balance adjustments 
specified in paragraph 5-26. 

Pre-Attenuator and Pre-Amplifier 

SERVICE SHEET 4 • 
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Troubleshooting Tree 

SuP.ply Voltages and Isolation - BAD- Check AlO or l bridge isolate 
GOOD ~ou~ 

t 
Pre·Attenuator BAD -Check A5K1, 

t 
GOOD 

t 
Preamplifier BAD - Check A5K2, 

t 
GOOD 

t 
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 level of the input 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 Attenuator 

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 with 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 impedance is 100 ohms. 
The 20 kHz markers, when used, join the signal path at the filter (see Service 
Sheet 8). 

Balanced Mixer 

The dual balanced mixer has a matched diode quad and adjustments to null 
local oscillator feedthrough. The diode quad is composed of four, matched 
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 

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 A6Q1; Q1 has slightly 
less 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 10503A 
Cable Assy ......................................... HP 11002A 

SERVICE SHEET 5 (cont'd) 

Adapter ......................................... HP 1250-1236 
Adapter ......................................... HP 1250-1237 
Extender Cable Assy ............................. HP 11592-60015 
Extender Board ................................... HP 5060-0256 

General 

Normally trouble is isolated to the post attenuator and the Frequency 
Converter 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. 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 

Disconnect yellow cable (A3W2) from A6J1 (INPUT); using Digital 
Voltmeter, measure resistance from outer conductor of J1 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 analyzer INPUT. Connect AC Voltmeter to 
yellow cable (A3W2) with adapter. Set analyzer INPUT LEVEL to -60 
dBm/dBV and adjust oscillator for 0 dBm reference on voltmeter (at about 3 
kHz). Check that voltmeter reads as follows while switching INPUT LEVEL: 

INPUT LEVEL Voltmeter 

-60dBm/dBV 0 dB (reference) 
-50dBm/dBV - 10 dB ±0.2 dB 
-40dBm/dBV - 20 dB ±0.2 dB 
-30 dBm/dBV - 30 dB (reference) 
-20dBm/dBV - 40 dB ±0.2 dB 
-10 dBm/dBV - 50 dB ±0.2 dB 

If the checks outlined above indicated post attenuator malfunction, check 
components associated with post attenuator on Input Level Assembly A3. 

Low Pass Filter 

Connect Test Oscillator to analyzer INPUT; connect Oscilloscope (with X10 
probe) to test point A (junction of A6C10, L7, R2 and T3). Set analyzer 
controls as follows: 

INPUT LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -30 dBm/dBV 
dBm/dBV ........................................... 50 n dBm 
LOG/LINEAR ............................................. LOG 

Set oscillator for 3kHz, 200 mV signal (at the 50 ohm output). 

Post Attenuator and Frequency Converter 

SERVICE SHEET 5 • 
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SERVICE SHEET 5 (cont'd) 

NOTE 

The meter on the HP 651B Test 0 
read volts into 50 (or 600) ohn 
terminated in a high impedance sue! 
its meter will read one-half the ~ppli< 
Feed Thru Termination or set the 
desired voltage. ' 

Check that yellow cable (A3W2) is connec· 
test point A should be 3kHz sine wave at ar 
level is incorrect check components in low 
pass filter, perform mixer balance adjustme 

50.150 MHz Local Oscillator 

Connect Oscilloscope (with X10 probe) to 
should be 50.150 MHz sine wave, 0.9 V to 
A6J3 disconnected). Connect probe to test 
be 50.150 MHz sine wave, 3.2 V to 4.8 V 
should be 50_150 MHz ±3.0 kHz). 

If signal is incorrect at one test point but 
amplifier. If signal is incorrect at both 
associated components. After repairing ascii 
adjustment specified in paragraph 5-25 a1 
specified in paragraph 5-26. 

Balanced Mixer 

Connect Test Oscillator to analyzer INPUT; 
probe) to test point D (junction of A6T3, C2 

Set analyzer controls and Test Oscillator as 
Signal at test point D should be 3 kHz me 
schematic_ Envelope amplitude at test point 
0.4 V p-p with clear cable at J2 disconne 
incorrect, check components in buffer am~ 
perform mixer balance adjustments specified 

Troubleshooting T. 

Isolation --------+ BAD --

j. 
GOOD 

+ Post Attenuator BAD ---
t 

GOOD 
+ Low Pass Filter BAD ---
j. 

GOOD 
j. 

50.! 50 MHz Local Oscillator -BAD ---

GOOD 
~ . 

Balanced M1xer BAD ---
t 

GOOD 
+ Unit functions properly 
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NOTE 

The meta' on the HP 6518 Te.t O.Cillator ia calibnted to 
read volta into 50 (or 600) oha. U the oec:Wator il 
terminated in a hicb impedance, auch u the analyzer INPUT, 
ita meter will read one-ball the applied vottqe. Uee a 60-obm 
Feed Thru Termination or eet the oeeillator for hal! the 
delired vottace. 

Check that yeDow cable (A3W2) Ia connected to A6Jl (INPUT). Sign.tl at 
teat point A lhould be 3kHz aine wave at approxhnatley 0.2 V pop. If signal 
level Ia incorrect check component. in low pua filter. After repairing low 
pua filter, perform mixer balanoe adjustment. apecitied in PancraPh 6-26. 

50.150 MHz local Osc:illatol" 

Connect O.C.Woacope (with X10 probe) to teat point C (A6Q1-i:). Signal 
lhould be 50.150 MHa aine wave, 0.9 V to 1.6 V Pi> (with brown cable to 
A6J3 dilconnected). Connect probe to te.t point B (A6Qk);aJcnal lhould 
he 50.150 MHz aine -ve, 3.2 V to 4.8 V pop. (In both caaea, frequency 
should be 50.150 MHz t3.0 kHz). 

U lienal il incorrect at one teK point but not at both, check appropriate 
amplifier. U •icnal Ia incorrect at both te.t poinlll, cbeclt A6Q2 and 
uaociated component.. After repairin1 olcillator, perform 50.150 oacillator 
adjuatment apecltled in paragraph 5-25 and mixer balance adjuatmenta 
apecified in pancraph 5·26. 

Balanoad Mixer 

C<\nn~ Tttt O.Oillator to analyur INPI!J'; connect O.Cilloacope (with XlO 
probe) to teat point D (junction of A6T3, C22, C23 and L9). 

Set analyzer controla and Test Oacillator u apecified In low pua filter te.t. 
Signal at te.t point D lhould be 3 kHz modulation envelope u lhown on 
achematic. Envelope amplitude at teat pointE (J2) lhould be approximately 
0.4 V Pi> with clear cable at .12 disconnected. If envelope amplitude il 
incorrect, check component. in buller amplitler. After reJ)I.irinl amplifier, 
perform mixer belance adjUJtmenta apecified in parapph 5-26. 

'n'oublnhootin1 Ttee 

ttolatioo ---- - --BAD -CMc•compo-tllalbridttioo-
~ lollld-1141andc._..,.. ...... 

GOOD 

' Poot Anaouatot - - - ---+ BAD ---~ A3R1-4 
~ 

GOOD 

' lowPwFihtr -----+BAD -C~~etkA$l4-7.RI.R2,C6&CI-10 
+ Gor 

541.150 IlHz lOCII Doti41ator - B411 ---Cloect MOl. 02,11141 03 

:tu·,.- BAD ___ _. "' - ChoU IOiJw a1141 A&D4 • GOOD 

' UNt l•oct• .... ptrly 
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Figure 8·24. Input Level Switch Auembly A3 C<Jmponent Location• 

A6 

Figure 8-25. Frequency Converter Auy A6 Component Location~ 
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SERVICE SHEET 6 

THEORY OF OPERATION 

General 

The tracking generator produces a signal that precisely tracks the spectrum 
analyzer tuning frequency. It does this by combining the 4 7 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 A9Jl is 4 7 MHz ±150kHz and comes from the IF Section 4 7 
MHz LO. Signal amplitude at J1 is about -7 dBm, and is amplified by A9Q1 
and Q2; signal amplitude at the mixer is about 1.2 V p-p. 

Balanced Mixer 

The dual balanced mixer combines 50.150 MHz from the Frequency 
Converter Assembly A6 with 47 MHz ± 150 kHz from the amplifier, takes 
the 3 to 3.3 MHz difference frequency and feeds it to the low pass filter. 
Filter cut-off frequency is about 5 MHz. 

3 MHz Amplifier 

A9Q3, Q4 and Q5 form the 3 MHz amplifier, and the 3 to 3.3 MHz signal at 
the amplifier input is about 120 mV. 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 11002A 
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 or 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 a specific component. 

Extend the LF and IF Sections on the extender cables; remove the A9 
assembly from the chassis and re-install it on the extender board. 

Tracking Generator Frequency Converter 

SERVICE SHEET 6. 

Service 

SERVICE SHEET 6 (cont'd) 

47 MHz Amplifier 

Connect oscilloscope (with X10 probe) to test point A (A9Q1-b). Set SCAN 
WIDTH to ZERO; signal should be 46.85 to 47.15 MHz sine wave 
approximately 0.22 to 0.42 V p-p. If not, check 4 7 MHz Oscillator in IF 
Section. 

Connect oscilloscope (with X10 probe) to test point B (A9Q2-c). Signal 
should be 46.85 to 47.15 MHz sine wave at approximately 1.2 V p-p. If not, 
check 4 7 MHz amplifier circuits. 

Balanced Mixer 

Connect oscilloscope (with X10 probe) to test point C (A6Q3-b). Set SCAN 
WIDTH to ZERO. Signal should be 3.0 to 3.3 MHz sine wave at 
approximately 0.35 V p-p. If not, check balanced mixer and low pass filter 
circuits. 

3 MHz Amplifier 

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. If not, check 3 MHz amplifier circuits. 

8-26 

Troubleshooting Tree 

47 MHz Amplifier ------. 

I 
GOOD 

I 
Balanced Mixer ------+ 

j 
GOOD 

~ 
3 MHz Amplifier------+ 

I 
GOOD 

I 
Unit functions properly 

BAD ----+ Check A901, 02 and IF Section 
47 MHz LO 

BAD ----+ Check A9CR2-9 and Low Pass 
Filter 

BAD --- Chock A903, 04 and 05 

Model8556A Model8556A 

SERVICE Figu( 
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SERVICE SHEET 6 (cont'dl 

47 MHz Amplifier 

Connect olcilloacope (with X10 probe) to test point A (A9Q1-b). Set SCAN 
WIDTH to ZERO; aicJW lhould be 46.86 to 47.15 MH:t line wave 
approxhnauly 0.22 to 0.42 V p-p. If not, check 47 MHz OICillator in IF 
Section. 

Connect oec.illoiCOpe (with XlO probe) to test point 8 (A9Q2-c). Sicnal 
lhould be 46.86 to 47.15 MHz line wave at &ppt"Oximauly 1.2 V p-p.lf not, 
check 47 MH& amplifier circuit&. 

S.lanced Mixer 

Connect oteUio~eope (with XlO probe) to ust point C (A6Q3-b). Set SCAN 
WIDTH to ZERO. Signal ahould be 3.0 to 3.3 MH& line wave at 
approximately 0.35 V p-p. If not, check balanced mixer and lo'll' pua f'llter 
circuit&. 

3 MHz Amplifier 

Connect OaciUoiCOpe (with XlO probe) to test point 1. Set SCAN WIDTH to 
ZERO. Sienallhould be u lbo'll'n on ICbematic: 3 .o-3.3 MHz, 1.0 :t.0.3 V 
p-p. lf not, check 3 MHz amplifier circuit&. 

']'toub/11hootint Tree 

41 MHJ A~~------ BAD - Check A91ll, Q2 ond IF Soctioo l U MHz LO 

GOOD 

I 
lolo"'*d lolirw ------ BAD - Chock A9CR24 ood Low Pots l Filtw 

GOOD 

J 
3 MH1 Ampl~i« ----- 8AD -- Chock A903, 04 end 05 

I 
GOOD 

' Uoit ~ propotiy 
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Figure 8·28. Trocking Generator Frequency Converter: A9 
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SERVICE SHEET 7 

THEORY OF OPERATION 

General 

The tracking generator produces a signal that precisely tracks the spectrum 
analyzer tuning frequency; 3 to 3.3 MHz from the Tracking Generator 
Frequency Converter Assembly A9 is mixed with 3 MHz. The difference 
frequency (0 to 300 kHz) is filtered, amplified, and fed to the front panel. 

Balanced Mixer 

The balanced mixer combines the 3 to 3.3 MHz signal with 3 MHz from the 
3 MHz oscillator and feeds the difference frequency to a low pass filter. The 
mixer uses a matched diode quad. 

3 M Hz Oscillator 

ASA1Q3 and Q4 form a crystal oscillator. The transistors alternately turn on 
and off, producing a high amplitude 3 MHz signal. 

Varactor ASA1CR7 is used as the fine frequency control element, and the 
range of varactor control is ±140Hz. ASA1L3 is selected to center the range 
of varactor control at 3 MHz. 

ASQ2, CR5 and CR6 limit the 3 HMz signal so that it is flat over the 
frequency range of the oscillator. The signal level from the balanced mixer 
depends upon the level of the 3 MHz oscillator signal, so the 3MHz signal, 
controlled by AMPL ADJ ASA1R1, is used to amplitude calibrate the 
tracking generator. Because the mixer's output level is relatively insensitive 
to changes in signal level from the frequency converter (see Service Sheet 6), 
tracking generator amplitude calibration is maintained when the LF Section 
is used with different IF Sections. 

Switched Buffer Amplifier 

Buffer amplifier ASA1Q1 is normaUy off. It is activated by negative voltage 
from the marker generator circuits whenever the 20 kHz MARKERS switch 
is depressed (see Service SheetS). When the amplifier is on it feeds 3 MHz to 
the marker generator. 

Low Pass Filter 

ASQ1 is a buffer amplifier that isolates the filter from the mixer. ASQ2 
isolates the filter from the output amplifier. FLATNESS ADJ ASR9 in the 
emitter of Q1 adjusts the flatness of the high end of the f"llter by varying the 
filter's input resistance. The filter is flat to 300 kHz. 

Output Amplifier 

ASQ3 through 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 m V), the amplifier has a gain of 
3 and delivers 100 mV into an open circuit (50 mV into 600 ohms). As 
TRACKING GEN LEVEL is turned clockwise, ASR12, R13CS, and A3R5 
divide the feedback and amplifier gain increases. 

SERVICE SHEET 7 (cont'd) 

TROUBLESHOOTING 

Equipment: 

Digital Voltmeter ........••...•........ HP 3480B/34S4A Option 042 
AC Voltmeter ..........•..••••..••..••..•...•....•... HP 400EL 
BNC Cable Assy ............•..........•....•..•..... HP 10503A 
Cable Assy •••.......••...••...•.•••.••••••.•.•••.•• HP 11002A 
Oscilloscope . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • HP 1SOA/1801A/1S20B 
X10 Oscilloscope Probe ...................•..••.•..... HP 10004A 
Extender Cable Assy ............................. HP 11592-60015 
Extender Board .......................•..•.••..•.. HP 5060.0256 
Frequency Counter . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . HP 5327C 

General 

NormaUy trouble is isolated to the Tracking Generator Output Assembly AS 
using the overall troubleshooting tree or the troubleshooting block diagram. 
lsolate 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 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 

Depress 20 kHz MARKERS switch and connect Oscilloscope (with X10 
probe) to test point C (AUXAS pin 2); signal should be as 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 :1: 140 Hz. (Factory selected 
component ASA1L3 sets center of variation, see Table 8-1.) 

If checks indicate oscillator malfunction, remove cover from 3 MHz 
Oscillator Assembly ASA1 and check ASAlQl, Q3, Q4 and associated 
components. After repairing oscillator, perform tracking generator 
adjustments specified in paragraph 5-27. 

NOTE 
ASA1 can usualy be repaired without unsoldering entire 
board. If it becomes necessary to unsolder ASA1, unsolder 
the six pins with a recommended desoldering tool (see Gen­
eral Service Hints). Exce88 heat or force on pins will pull 
plating off board. 

Balanced Mixer 

Connect Oscilloscope (with XlO probe) to test point D (ASQl-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, ASA1Q1 and aisociated 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 (ASQ2-e)· 
should be 20 Hz to 300 kHz sine wave, approximately 0.1 v p-p. '1 
check QSQ1, Q2 and associated components. After repairing filter pe 
tracking generator adjustments specified in paragraph 5-27. ' 

Output Amplifier 

Set TRACKING GEN LEVEL to CAL 100 mV and connect oscillose< 
test point F (ASQ6-e); signal should be 20Hz to 300kHz sine wave, 0 
p-p .. ~ not, ~eck A8Q3 through . Q6 and associated components. 
repamng amplifier, perform tracking generator adjustments specifi 
paragraph 5-27. 

Troubleshooting Tree 

3 MHz OscillotO< -----BAD- Chock A8A101, 03.ond 04 
I 

GOOD 

I 
BollncedMixor -----SAO ----ChockA8A102ondCR1-4 

GOOD 

I 
Low Poa Filtor ----- BAD---- Chock A801. Q2,ond filtor 

I 
GOOD 

0 ' .. --- ---"Y'"' Amphfoor BAD Check A803-li 

GOOD 

~ 
Unit lunctioM properly 

S-2S 



Service 

SERVICE SHEET 7 (coot' d) 

low P- Filter 

Connect o.ciloecope (with XlO probe) to ten point E (A8Q2-e); ligna! 
lhould be 20 Hs to 300 kHz line Wllve, approximately 0 .1 V pop. U not, 
check Q8Ql, Q2 and UIOciated componentl. After npUinc r.Jter, perform 
tracltins cenerator 8djwtmenta apecitied in pcasraph ~27. 

Output Amplifiltt' 

Set TRACKING GEN LEVEL to CAL 100 mV and connect oecUioecope to 
test point F (A8~); siinal ahould be 20Hz to 300kHz sine wave, 0.28 V 
pop. U not, check A8Q3 through Q6 and usociated component.. After 
repairinc amplifier, perform tracking generator a<ljuatmentl specified in 
paraeraph 5·27. 
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Troublnhooti111 Trft 

311Hz Otciltotor - ---- lAD - Chodt AIA101. 03. aool 04 

• GOOD 

• e.lorudlli xar -----BAD ChckA8A102a ... CR1<4 

GOOD 

• l-hafillar -----BAD ChK.kA801,02,ondlih• 

• GOOD 

Out Anlclllfior ---- BAD - Checl< AIQH 

GOOD 
I 

Unit loi!CiioMIIf.,.ly 

Modei8556A Modei8556A 

AS 

Filfure 8·29. Trackinl Generator Output Assy AS CompoMnt Location• 

A8A1 

F~ 8·30. 3 MHz OsciJIDtor Aw.y A8AI 
Component Location~ 
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SERVICE SHEET 8 

THEORY OF OPERATION 

~..-

The 20 kHa multer circuit. apply marlten to the Input lienal path •hen the 
20 kHz MARKERS nrltch il depre~. A 7Ql turna on and appllft -6 V to 
A 7Ul, U2, U3, U6 and U7. U aJ.o appliea neptlve volta,. t.hrouch A 7Rl to 
Ql on the 3 MHz Otcillator A•mbly A8Al (-Service Sheet 7). A8A1Ql 
unplitlea 8 MHz and feeda it to the 20 kHz marker circulta. The Input 8 MHz 
alne wave I.e clipped by A 7U7C and fed to the divide by 3 clrcuita. 

Divide by 3 Circuits 

A7U6 ia dual JK muter/alave flip-flop, and U6A and U68 form a Joi\Mon, 
or lhift, counter. The counter baa four pouible ztatea: binary 0, 1, 2 and 3. 
In normal operation the counter cycift t.hroueh binary counta 1, 2 and 3, 
c:hanclni from one to the other on the necative halt cycle of each input 
pul.te. It tbe counter ever cycled Into binary 0 (botb ~ outputa low) It would 
not cycle itaelt out. U7B, coMected to the Q outputa, clean tlip-nop U68 it, 
and only it, the counter cyclea into binary 0. The counter'• output Ia 
decoded by NAND pte U7A, inverted by U7D, and fed to the divide by 60 
c:ittuiL. The output at U7D ia a 1 MHz pul.te, o.ss,, wide. 

Divide by 50 Circuit 

A7Ul, U2 and U3 form eerlea, or ripple, counter circuit. that divide the 1 
MHz pulae by 50 tritbout changing ita 0.33 111 pulae tridth . Ul dlvidea the 
pulae by 10 and feedalt to U2 and to quad-Input NAND rate US. U2 divides 
the pulle by 2 and dlvldea the Input from Ul by li and 1end1 both outputa to 
US. When all four lnputa ot US are hich, ita output 1011 low. AI lhown in 
the timlnlf dlalfnm, tbia -wta in a 20 kHz pulle trith a very narrow pulee 
tridth (0.33 111). The narrow pube width !nauru that the 20 kHz marken 
will extend beyond 300kHz trithout aigniticant amplitude~. 

TROUBLESHOOTING 

Equipment: 

o.dlloac:ope .......••.....••••.•.•....•.•. HP 180A/1801A/1820B 
XlO o.cilloeeope Probe (2) •.•••••••••••• . .• •••••••••. . HP 10004A 
Dia\tal Voltmeter •..•.•.••.... ..•••• •.• HP 34808/3484A Option 043 
Cable Ally ..••.••••••••••••• ....• •••••••.•..••••..• HP 11002A 
Extender Cable Ally ••.•••••••• ...•...•• •••••••.. HP 11692-60016 
Extender Board ... . ......•.•..••.•....... .•... .... HP 6060-0256 

General 

Normally trouble Ia ilolated ot the Frequency Control and Marker Generator 
Aaeembly A 7 uainc the overall troublelhootinc tHe or the troubleabootlne 
block diacnm. Ieolate trouble to the circuit level lllinc the troublelhootinc 
tree and procedurea outlined below. The volt&lfea liated on the acbematica 
lhould &lliat In ilolatinc trouble to a specitlc component. 

Extend the LP and IF Seedona on the e:ztenckr cablea; remove the A 7 
auembty trom the cba.il and re-lnatall it on the extender board. 

20 ltH6 Marbr Circuit• 

SERVICE SHEET 8. 

Service 

SERVICE SHEET 8 (cont'd) 

Switched Power Supply 

Puah 20 kH& MARKERS mtch and check volt&lfealhown on acbemabe with 
a Dicital Voltmeter. U rottacea are Incorrect, check A 7Q 1 IDd ueociated 
circuitry. 

Divide By 3 Shift Counter 

Puah 20kHz MARKERS awitch and COMeet Oacilloacope (tritb XlO probes) 
to teat polnta 1 and 2. Cheek pulee amplitudea and tridthl u lhown on 
achematlc. Check that pulle relationlhipa approximate thoee lhown In lhlft 
counter Umlnc dlarnm. It checb Indicate lhitt counter malfunction, check 
A 7U6, U7 and ueociated circuitry. 

Divide By 50 Counter 

Puab 20kHz MARKERS awitch and COMeet OICilloacope (trith XlO probea) 
to tett polnta 2 and 3. Check pulle amplitudea and tridthl u lhown on 
acbematlc. Checlt tbat pulae relationahipa approximate thoee lhown in 
counter timinc diaeram. U checb indicate lhlft coW'Iter malfunction, cbeclt 
A7Ul, U2, U3 and UIOCiated cin:uitry. 

SWitched Po- Supply lAO----

~ 
ClloctA703 

GOOD 

J 
Olvidt by 3 Sllilt Counter- 8AO ----

~ 
Chock A7U6 ond U7 

GOOO 

' o-..~~y 50 Cou111w lAO----

J 
CIIKk A7UI. UZ, and U3 

GOOD 

I 
Uni1 ,.~ .. propttly 
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SERVICE SHEET 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 drift in IF Section 47 MHz LO, 
set by ZERO ADJ knob. 

Center Frequency Control Circuits 

The output of tune amplifier A 7U4 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. 300 kHz ADJ R5 sets dial accuuracy at 300 kHz. OFFSET ADJ 
A7R13 is used to set the amplifier's output 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 A 7U4. This divider divides A 7U4'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 A 7U5 and on to the IF Section 47 MHz LO control circuits. When 
SCAN WIDTH is set to 0-10f the voltage sent to the IF Section through 
A 7U5 is determined by PER DIVISION switch S1-4F (more about A 7U5 
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-offset amplifier output is 0 V. This 
prevents the IF Section 4 7 MHz LO from being swept (however, its 
frequency is still set by the center frequency control circuits). 

When SCAN WIDTH is set to PER DIVISION or 0-10f, the -5 V to +5 V 
ramp from the IF Section scan circuits is fed to scan-offset amplifier A 7U8. 
In PER DIVISION the scan-offset amplifier has unity gain so its output is a 
-5 V to +5 V ramp. This ramp is fed to the scan width attenuator and on to 
the IF Section 4 7 MHz LO control circuits. The amplitude of the ramp 
determines the frequency range over which the 4 7 MHz LO is swept. 

When SCAN WIDTH is set to 0-10f and PER DIVISION is set to 10kHz or 
less, A7U8 is offset 5 V. This offsets the ramp so that it sweeps from 0 to 
+10 V. The 0 to +10 V ramp is then sent 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 4 7 
MHz LO by the frequency control circuits the input to the voltage follower 
amplifier A 7U5 is referenced to 0 V. 

When SCAN WIDTH is set to 0-10f and PER DIVISION is set to 20kHz, the 
offset is applied to voltage follower amplifier A 7U5. 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. 

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 ................•......................... HP 1102A 
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 chassis and re-install it on the extender board. 

Center Frequency Control Circuits 

Connect Digital Voltmeter to test point A (AllXA 7 pin 5) and set analyzer 
controls as follows: 

FREQUENCY .............................. 0 kHz (set accurately) 
FINE TUNE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Centered 
BANDWIDTH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100Hz 
SCAN WIDTH ................................... PER DIVISION 
PER DIVISION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 kHz 
RANGE ........................................... D-300 kHz 

The voltmeter should read 0.0 ±5.0 mVdc. If not, adjust OFFSET ADJ 
(A 7R13) until it does. 

Tune FINE TUNE from full clockwise to full counter-clockwise; the voltage 
at test point A should swing about 50± 5 mVdc. Re-center FINE TUNE. 

Set FREQUENCY to 300 kHz. Tune 300 kHz ADJ (on front panel) from 
full clockwise to full counter-clockwise; the voltage at test point A should 
swing from 15.50 to 15.85 Vdc. 

Adjust 300kHz ADJ until voltage at test point a is +15.40 V. (Factory select 
value A1R1 sets 300kHz ADJ range, see Table 8-1.) Switch RANGE to 0-30 
kHz; the voltage should be +1.540 ±0.008 V. 

Set RANGE to 0-300 kHz and connect voltmeter to test point B (AllXA 7 
pin 8); the voltage should be +15.40 ±.01 V. Set SCAN WIDTH to 0-lOf; the 
voltage should decrease to 0.0 ± .01 V. Set PER DIVISION to 20 kHz; the 
voltage should be +5.00 ±0.05 V. 

SERVICE SHEET 9 (cont'd) 

If checks indicate center frequency control circuit malfw 
A 7U4, U5 and associated circuitry. 

After repairing center frequency control circuits, perfm 
calibration adjustment procedure specified in paragraph 5-28. 

NOTE 

After replacing the frequency tuning pot R3, perfm 
dial calibration procedure in paragraph 8-70. 

Ramp Control Circuits 

Connect Digital Voltmeter to test point C (AllXA 7 pin L) an 
controls as follows: 

SCAN WIDTH ................................... PI 
PER DIVISION ................................... . 
SCAN TIME PER DIVISION . . . . . . . . . . . . . . . . . . . . . 5 Mil 
SCAN MODE ..................................... . 
SCAN TRIGGER .................................. . 

The voltage at test point C should be --5.00 ±0.01 V. Set SC. 
!NT and connect Oscilloscope (with X10 probe) to test point 
should be 10 V p-p sawtooth as shown on schematic. If che 
above are bad, check scan generator circuits in IF Section. 

Set SCAN WIDTH to 0-10f, Scan MODE to SINGLE and conr 
to test point D (AllXA7 pin 10). The voltmeter should read­
Set PER DIVISION to 10kHz; the voltmeter should read 0.0 ± 

Set SCAN WIDTH to PER DIVISION, PER DIVISION to 
connect voltmeter to test point E (934 wire at A2S11ug 12).' 
should read as indicated for the following scan widths: 

PER DIVISION 

20kHz 
10kHz 

5kHz 
2kHz 
1kHz 

500Hz 
200Hz 
100Hz 

50Hz 
20Hz 

Voltmeter readint 

--5.000 ±0.050 \i 
-2.500 ±0.025 \i 
-1.250 ±0.013 \i 
-500.0 ±5.0 mV 
-250.0 ±2.5 mV 

-125.0 ±1.3 mV 
-50.00 ±0.50 m' 
-25.00 ±0.25 m' 
-12.50 ±0.14 m' 
-5.00 ±0.07 mV 

If checks indicate ramp control circuit malfunction, check A 7U 
attenuator and associated circuits. After repairing ramp cor 
perform frequency calibration adjustment procedure specified 
5-28. 

Frequency Co' 
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SERVICE SHEET.9 (cont'dl 

Zero Adjustment Circuit 

Set analyzer u fono .... : 

FREQUENCY • . • . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . . . . . . . . 0 kHz 
FINE TUNE . . • . . • • • . . . . . . • • . . . . . . • • • • . . . . . . . • • . • • . . . . Centered 
BANDWIDTH . . . • . . . • • • . • • • . • . • . . . • . • . • . • • • • • • . . . . . . . . . S kHz 
SCAN WlDTH . .••••..•.••••••••• .•. .. , .••••• · •••• PER DIVISION 
PER DIVISION . . . . . . . . • • • . • • • • • . . . . . . . . . . . . . . . . . . . . . . . 10 kHz 
INPUT LEVEL . . . . . . . . . . . . • • • • • • . . . . . . . • . . • . • • • • • -10 dBm/dBV 
BASE LINE CLIPPER ...... .... . : .... . ........••........... ccw 
VIDEO FILTER ........... . .. .. ......•••••..••. .......... OFF 
SCAN TIME PER DJVJSION .................•... 6 MILLISECONDS 
LOG/LINEAR ..............•..........••..•.••.•... 10 dB LOG 
LOG REF LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . -10 dBm/dBV 
SCAN MODE .........................••...•..•..•........ !NT 
SCAN TRIGGER ......................•.••. . ..••.••... .. AUTO 

Tune ZERO ADJ (on front panel) from full counter-clockwiae to full 
clockwile. The LO feedthrougb aignal on the CRT should shift u foUows: 

a. with 8552A IF Section, 54 ±2kHz 

b. with 8662B IF Section, 24 t 2 kHz 

If not, check R6, ZERO ADJ pot and associated circuitry. After repe.irinc 
zero adjustment circuit, perform frequency calibration adjustment prooedure 
specified in paragraph 5·28. 
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SERVICE SHEET 10 

THEORY OF OPERATION 

The DISPLAY UNCAL lamp DSl illuminates when SCAN WII: 
DIVISION, BANDWIDTH, SCAN TIME and VIDEO FILTER are' 
combination of positions which does not permit accurate calibrati· 
analyzer (see Figure 8-39). The DISPLAY UNCAL lamp is illumin 
simulated signal and has no actual connection to signal processing ci 

The LF Section Scan Width Switch Assembly A2 and Bandwidt 
Assembly Al both have switch wafers devoted exclusively to ana 
the IF Section the Scan Time Switch Assembly and Video Filter S• 
have analogic wafers.) When SCAN WIDTH is set to PER DIV: 
0-lOf, current is added to the two buss lines (956 and 957 ' 
BANDWIDTH and PER DIVISION. In the IF Section this current u 
with the current added by SCAN TIME and VIDEO FILTER. \ 
current on either buss line is high enough to bias the light driver 
Section Into conduction, it turns on and lights the DISPLAY UNC 
(see Service Sheet 12). When SCAN WIDTH is set to ZERO, the 
circuit is disabled. 

TROUBLESHOOTING 
Equipment: 

Digital Voltmeter ...................... HP 3480B/3484A OJ 
Cable Assy ......................................... HI 

General 

When trouble has been isolated to the LF Section analogic, perforn 
lowing checks; 

Remove the LF and IF Sections from the Display Section and disco 
LF Section from the IF Section. Remove the top and bottom co 
the LF Section. 

Unsolder the 2 white-green-blue (956) wires from lug 5'h of Sl-lR 
white-green-violet (957) wires from lug 6 of Sl-lF of Bandwid1 
Assembly Al. 

Bandwidth Switch Resistance Measurement 

With 956 and 957 wires removed, and LF Section disconnected 
Section and Display Section, measure resistance from lug 5'h 
(where 956 wire was connected) to lug 7 of Sl-2F (where 9E 
connected). Also, measure resistance from lug 6'h of Sl-lF (where 
was connected) to lug 7 of Sl-2F. 

Analog 

SERVICE~ 
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Raistance lhould be within 2~ of values tabulated below for each 
BANDWIDTH position. 

Resistance (k n) t 2~ 
BANDWIDTH S1-1R,Iua 5~ S1-1F,Iug6 

to S1-2F ,lug 7 to S1-2F,tug7 

10kHz 48.33 31.22 
3kHz 43.25 26.13 
1 kHz 39.85 22.73 

300Hz 37.35 20.28 
100Hz 35.54 18.46 
so Hi: 34.13 17.04 
10Hz 44.78 14.04 

Scan Width Switch Resistance Measurement 

With 956 and 957 wires removed from Bandwidth Switch ANembly A1, and 
LF Section disconneeted from IF Section and Display Section, mel.llln! 
resistance from Scan Width Switch Aaaembly A2 tug 6 of S1-2F (where 956 
wire is connected) to tug 2 of S2-1F (where 958 wire is connected). Alao, 
measure resistance from lug 5 of S1-2R (where 957 wire is connected) to tug 
2ofS2-1F. 

Resistance should be within 2~ of values tabulated below for each SCAN 
WIDTH PER DIVISION ~ition. 

SCAN WIDTH Resistance (kO) t~ 
PER DIVISION For Both Meuurementa 

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 iaconneeted)to tug 
5 of S2-1F (where 2 wire is conneeted). Alao, measure resistance from lug 5 
of Sl-2R (where 957 wire is conneeted) to lug 5 of S2-1F. 

Rezistance should be within 2~ of values tabulated below for each SCAN 
WIDTH PER DIVISION position. 

SCAN WIDTH Rezistance (kn) t ~ 
PER DIVISION For Both Meaaurementa 

100Hz (and above) open (OVER RANGE) 
60Hz 483.3 
20Hz 256.0 

Make any necessary repain, re..older 956 and 957 wires to Bandwidth 
Switch ANembly A1, and perform analogic: checks u specified in pa.racraph 
5-29. 
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Figure 8-40. &ndwidth Switch A8Sembly AI Component Locatiom 

A2 A2 

Filfur~ 8-41. SCtJ/1 Width Switch A.., A2 Component Locotiom 
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THEORY OF OPERATION 

The AMPL CAL pot controll a calibration amplifier in the IF Section. The 
calibration amplifier il uaed to calibrate the analyzer'• abaolute amplitude. 
See the 3 MHt IF Amplifier cireui\ deacriptlon In the IF Section manual. 

Input l evel Switch 

Two wafen of the Input Level Switch A-mbly A3 control circuit. in the IF 
Section. S1-2R lichta index laropa on the LOG REP LEVEL awitch. S1-3R i1 
part of the linear pin compenatlon network ; aee the Lee/Linear Amplifier 
cireuit deacription in the IF Section manual. 

Bandwidth Switcto 

The portion of the Bandwidth Switch ~mbly lhown providea poait.ive or 
negative voltagea that eelect and bypau bandwidth cireuita in the IF Section. 
See the bandwidth circuit deacriptlona in tbe IF Section manual 

TROUBLE SHOOTING 

Equipment: 

Dicital Voltmeter •..••••••.••.•.•....•. HP 8480B/3484A Option 042 
Cable Ally ..... ....••••..••••.•....•. . •...••• .• •... HP 11002A 
Extender Cable Ally •...•.••.••.••••.••••..••..•• HP 11592 60015 
Interconnection Cable Ally . • • • • • . • . . • . . . • • . . . . . . . HP 11592-60016 

Normally trouble il ilolated to the IF Section control cireuita after 
troublelhootina the IF Section. Iaolate trouble to a apecific component uainc 
the Di&ital Voltmeter to ctoeck the voltagea and reailtancea lhown on the 
acbemati<;. 

Extend the LF and IF Sectiona on the extender cablea; eeparate the LF 
Section from the IF Section and inltall the Interconnection cable. Cbeck 
and, It neceuary, repair the componenta and utembtiea lhown. 
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Figure 8-43. Bandwidth Switch Auembly Al Component Locotion• 

Figure 8-44. Input LA~/ Switch A-mbly A3 Component Location. 



PIO lf SECTION IS56A ----

I 

L!~.=-:----

+'lfJV 

I I 

Servi< 

!O l~ REf 
LIGHTS 

I 

REFtRENC£ DESIGNATIONS 

AI ~ 

Sl·3f Sl-ZR 
Sl·JR Sl·JR 
CRI R6 
Rl4 

CHASSIS 

Rl 
PIOP3 

Figure 8-45. IF Section Control Circuits: Al and A. 

8-3' 



SERVICE SHEET 12 

THEORY OF OPERATION 

Generll 

The aoun:ea for the supply voltacea used in the LF Section are aho..n. 

Isolated Power Supply 

The Pre·Attenuator and Preamplifier "-mbly A6 (aee Service Sheet 4) ia iaolated 
from chaaia ground. The Power Supply "-mbly A10 provides ilolated supply 
voltacea for the preamplifier and an iaolated ground for all of the input circuitry. 
Thia prevent& line related lignall beinc inlroduced into the input lienal path. 

A10Q1 and Q2 aaturate, in tum, and send current ramp1 thro111h the primary 
windinp of A10Tl. The nritching rate of Ql and Q2 ia about 600kHz. The c:urrent 
rampa induce a voltage in the aecondary of Tl. The voltqe ia rectified by the bridge 
rectifier, filtered and aent to the muter board. On the muter board the voltaget are 
apin filtered and fed to the preamplifier. A11R6 ia a bleeder reaiator that preventa 
lt.atic chargea from building up in the iaolated circuit&. 

TROUBLE SHOOTING 

Equipment: 

OacUioiCOpe . . • . . ... . . .•••.•...•...•.• •..•..•. .. HP 180AJ1801A/1820B 
XlO Otcilloacope Probe • •••• . ... . ......•. •.... . .. . ... ... .... HP 10004A 
Digital Voltmeter . . .. .... . . . • • • ....... • ...... HP 3480B/S484A Option 042 
Cable Aay ... ..• . . ..•. . ...... . .... . ...•.••.. . .... .. . • .. •. HP 11002A 
E:dender Cable Ally . ....... •...... . •.•.....•...••••... HP 11592-60015 
Interconnection Cable AJay •••••••••••••••••••••••• •• •••• HP 11592-60016 
Extender Board • ••..•...•• • .• • • • • • •••• • •••••.... •. .... .• HP 5060~256 
Genwll 

Normally trouble ia iaolated ot the Power Supply A-mbly AlO and the voltace 
diatribution circuit& uaing the overall troubleshooting trH or the troubleshootine 
block d;.-m. Iaolate trouble to a tpeeific circuit uainc the procedure• outlined 
below. The voltacea listed on the tchematie should aulat in iaolatin& trouble to a 
apecitlc component. 

Extend the LF and IF Sectiona on the e&tender cablea; tepll&te the LF Section from 
the IF Section and inataU the interconnection cable. Remove the A10 aaaembly from 
the chuaia and re·lnatall it on the extender board. 

laolation 

Remove Pre-Attenuator and Preamplifier Auembly A6 from chaula. Connect Dicital 
Voltmeter from A5 aaaembly cover to cbauia ground and m~ resistance. It 
lhould be about 100 It obma. U not, remove AlO auembly from cha&ail and 
re-check. If ~ ia about 100 k obm1 with AlO removed, check Al0T1, brid,e 
rectifier, and tilter on A10 aaaembly. It reaiatance ia le• than 100 It obrna with AlO 
removed, check tilter circuit& on Muter 8oard Auembly All (101M of these circuita 
are ahown on Service Sheet 4 ). 

Isolated Power Supply 

Connect Oacilloacope (with X10 probe) to teat point 1. Wavefonn abould be u 
abown on achematic: 400 to 600 kHz, 25 to 30 V p-p. U not, check 400-600 ltHa 
oacillator (A10Ql, Q2 and auoc:iated circuitry). 

Connect Dicjtal Voltmeter acroa +20 VI and -20 VI teat point& on Pre-Attenuator 
and Preampliller "-mbly A6. The voltage lhould be 40 .t4 V de. It not, cbeclt 
brid.ge rectir~er and fil~ circuit&. 
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