
Hewlett-Packard to Agilent Technologies Transition 
This documentation supports a product that previously shipped under the Hewlett- 
Packard company brand name. The brand name has now been changed to Agdent 
Technologies. The two products are functionally identical, only our name has 
changed. The document still includes references to Hewlett-Packard products, some 
of which have been transitioned to Agilent Technologies. 
Transition de Hewlett-Packard vers Agilent Technologies 
La presente documentation se r&re a un produit qui etait auparavant livrk sous la 
marque Hewlett-Packard. Cette marque a et6 remplacee par Agilent Technologies. 
Dun point de vue fonctionnel, les deux produits sont identiques et seuls leurs noms 
les Merencient. La documentation comprend toujours des references aux produits 
Hewlett-Packard, m&me si certains possedent deja l’appelation Agilent Technologies. 
Umbenennung Hewlett-Packard in Agilent Technologies 
Diese Dokumentation gehort zu einem Produkt, das friiher unter dem 
Markennamen Hewlett-Packard ausgeliefert wurde. Der Markenname lautet in der 
Zwischenzeit Agilent Technologies. Die Funktionalitat der beiden Produkte ist 
identisch, nur der Name hat sich geiindert. Im Dokument wird zum Teil immer noch 
auf Hewlett-Packard verwiesen. An anderer Stelle wurde die Marke in Agilent 
Technologies umbenannt. 
Hewlett-Packard e la transizione ad Agilent Technologies 
La presente documentazione e fornita a supporto di un prodotto che in precedenza 
veniva commercializzato con il marchio Hewlett-Packard. Tale marchio e stat0 
traformato in Agilent Technologies. I due prodotti sono identici dal punto di vista 
funzionale; il cambiamento ha riguardato soltanto il nome della societa. Nella 
documentazione sono ancora presenti riferimenti ai prodotti Hewlett-Packard, 
alcuni dei quali tuttavia sono passati sotto il marchio Agilent Technologies. 

Transici6n de Hewlett-Packard a &lent Technologies 

Esta documentaci6n proporciona informaci6n tecnica sobre un product0 que 
anteriormente se distribuia bajo el nombre de marca de la compaiiia 
Hewlett-Packard. Dicho nombre de marca ha cambiado ahora a Agilent 
Technologies. Los dos productos son funcionalmente idhnticos, s610 ha 
cambiado nuestro nombre. Este documento a6n incluye referencias a 
productos de Hewlett-Packard, algunos de 10s cuales han pasado a Agilent 
Technologies. 
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HP 8901A 
MODULATION ANALYZER 

Foutth Edition 

This material may be reproduced by or for the U.S. 
Government purrmant to the Copyright License un- 
der the clause at DFARS 52.227-7013 (APR 1988). 

Service Manual 

- 

SERIAL NUMBERS 

This manual provides complete information for in- 
struments with saial-numberprehs: 

1836A to 2916A and all -or change that accurto your instrume nt. 
reu06NOV92 

For additional important information about serial 
numbers, refer to "IN!3I'RUMENTS COVERED BY 
"'HIS MANUAL" in section 1. 

Copyright@HEWLETT-PAcKARD COMPANY 1989 
EAST 24001 MISSION AVENUE, TAF G34, SPOKANE, WASHINGTON, U.S.A. 99220 

PriMCd in USA. : Much 1993 
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CERTIFICATION 
Hewlett-Pachrd Company certifies that this product met i ts  published s p e c ~ n s  at the time of shipment 
from the fmtoly. Hewlett-Pcrctaard further certifies thut its calibration measurements am traceable to the United 
States National Bureau of Standards, to the extent allowed by the Bureau's &mtion facility, and to the 
calibration faci€ities of other Inten24tional Stwuhfs Organhation members. 

WARRANTY 
This Hewlett-Packard instrument product is warranted against defects in materid and workmanship for a 
period of one year from date of shipment. During the warranty period, Hewlett-Packard Company will at 
its option, either repair or replace products which prove to be defective. 
For warranty service or repair, this product must be returned to a service facility designated by Hp. Buyer 
shall prepay shipping charges to HP and HP shall pay shipping charges to return the product to the Buyer. 
However, Buyer shall pay all shipping charges, duties, and taxes for products returned to HP from another 
mllnt4. 
HP warrants that its software and h w a r e  designated by HP for use with an instrument will execute 
its programming instructions when properly installed on that instrument. HP does not warrant that the 
operation of the instrument, or software, or firmware will be uninterrupted or error free. 

LIMITATION OF WARRANTY 
The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by 
Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, operation outside of 
the environmental specifications for the product, or improper site preparation or maintenance. 
NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE 
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PAKI'ICULAR PURPOSE. 

EXCLUSIVE REMEDIES 
THE REMEDIES PROVIDED HEREIN ARE BUYERS SOLE AND EXCLUSIVE REMEDIES. 
HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR 
CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TOKT, OR ANY OTHER 
LEGAL THEORY. 

ASSISTANCE 
Product maintenance agreements and other customer assistance agreements are curcrilable for Hewlett-Packard 
products. 
For any assistance, contact your nearest Hewlett-PacM Sales and Service w e .  



SAFETY CONSIDERATIONS 

GENERAL 
This product and related documentation must be 
reviewed for famiiiariza tion with safety markings and 
instructions before operation. 
This product is a Safety Class I instrument (provided 
with a protective earth terminal). 

BEFORE APPLYING POWER 
Verify that the product is set to match the available 
line voltage and the correct fuse is installed. 

SAFETY EARTH GROUND 
An unintemptible safety earth ground must be pro- 
vided from the main power SoUTce to the product input 
wiring terminals, power cord, or supplied power cord 
set. 

SAFETY SYMBOLS 

A Instruction manual symbol the product will be 
marked with this symbol when it is necessary for the 
user to refer to the instruction manual (refer to Table 
of Contents.) 

[w* 1 
Any interruption of the protective (grounding) 
conductor (inside or outside the instrument) or 
disconnecting the protective earth terminal will 
cause a potential shock hazard that could res&- 
ing personal injury. (Grounding one conductor of 
a two conductor outlet is not su@ientprotectbn). 

Whenever it is k l y  that the protection has been 
impaired, the instrument must be d e  inop- 
er(Ltiw and be secured wainst any unintended 
operation. 

If this instrument is to be energized via an 
autotransformer (for voltage reduction) make sure 
the common terminal is connected to the earth 
terminal of the powr source. 

Servicing instructions are for use service 
trained personnel only. 7b mid dangerous elec- 
tric shock, do not perform any servicing unless 
qual@d to do so. 

Indicates hazardous voltages. 

Indicates earth (ground) terminal. I, 

Adjustments described in the m a d  are per- 
formed with polwr supplied to the instrument 
while protective c a r s  are removed. Energy QuQil- 
able at mqy points w, if contacted, result in 
personal injury. 

Iw- I The WARNING sign denotes a hazard. 
It calls attention to a procedure, practice, or the like, 
which, if not correctlyperformed or adhered to, could 
result in personal injury. Do not proceed beyond a 
WARNING sign until the indicated conditions are fully 
understood and met. 

The CAUI'ION sign denotes a hazard. It 
calls attention to an operating procedure, practice, or 
the like, which, if not correctly performed or adhered 
to, could result m damage to or destruction of part or 
all of the product. Do not proceed beyond a CAUTION 
sign until the indicated conditions are fully understood 
and met. 

capacitors inside the instrument may still be 
charged ewn if the instrument has been discon- 
nected from its source os supply 

Ebr continued protection against fire hazard, re- 
place the line fuse(~) only with 250V fuse(s) of 
the same current mting and type (for example, 
normal blow, time d e b ,  etc.) Do not use repaired 
fuses or short circuited fusehoolders. 



ATTENTION 
Static Sensitive 

Devices 

This instrument ums constructed in an ESD (electto-static discharge) 
protected environment. This is because most of the semi-conductor 
devices wed in this instrument are susceptible to damage by static 
discharge. 
Depending on the magnitude of the charge, device substrates can be 
punctured or destrqwd by contact or mere proximity of a static charge. 
The results can coude degradation of device performance, early failure, 
or immediate destruction. 
These charges are generated in numerous w s  such as simple contact, 
separation of matericrb, and normal motions of persons working with 
static sensitiue devices. 
When handling or servicing equipment containing static sensitive 
devices, adequate precautions must be taken to prevent device damqe 
or destruction 
Only those who are thoroughly familiar with industry accepted 
techniques for handling static sensitive devices should attempt to 
service circuitry with these devices. 
In all instames, measures must be taken to prevent static chcrtge 
build-up on work swfoces and persons hatding the devices. 
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Section 6 
REPLACEABLEPARTS 

6-1. INTRODUCTION TO THIS SECTION 
This section contains information for ordering parts. Table 6-1 lists reference designations, 
and Table 6-2 lists abbreviations that are used in the Replaceable Parts List. Table 6-3 lists 
all replaceable parts in the instrument. Table 6-4 contains the names and addresses that 
correspond to the manufacturer's code numbers listed in Table 6-3. Also included in this 
section are photographs and drawings to aid in identifying and ordering chassis mounted 
parts and mechanical parts. 

6-2. REFERENCE DESIGNATIONS AND ABBREVIATIONS USED IN THIS MANUAL 
Table 6-1 lists the reference designation letters for electrical parts in the instrument. The 
letter designations found in Table 6-1 are coupled with numeric designations to provide a 
unique reference designation for each part in the instrument. For example A17R1 is the 
reference designation of a particular resistor R1 on assembly A17. 
Table 6-2 lists abbreviations used in the parts list and on schematics. 

6-3. MECHANICAL AND CHASSIS PART LOCATIONS AND REFERENCE DESIGNATIONS 
Most mechanical parts are identified in Figures 6-1 to 6-5. These figures are located at the 
end of this section. Major mechanical parts have reference designations that begin with the 
letters MP. To find the part number and description of a mechanical part, find the part in 
one of the photographs or drawings, and then look up the reference designation in Table 
6-3. Mechanical hardware not shown in the figures, such as screws, are listed under the part 
which they attach. For example, the screws that attach the fan (Bl) to the rear panel are 
listed under B1. 

6-4. RECOMMENDED SPARES LIST 
Stocking spare parts for an instrument is often done to ensure quick return to service 
after B malfunction OCCLUS. Hewlett-Packard has prepared a "Recommended Spares" list 
for this instrument. The contents of the list are based on failure reports and repair data. 
Quantities given are for one year of parts support. You can request a complimentary copy of 
the "Recommended Spares" list from your nearest Hewlett-Packard office. 
When stocking parts to support more than one instrument or to support a variety of 
Hewlett-Packard instruments, it may be more economical to work from one consolidated list 
rather than simply adding together stocking quantities from the individual instrument lists. 
Hewlett-Packard will prepare consolidated "Recommended Spares" lists for any number or 
combination of instruments. Contact your nearest Hewlett-Paclrard office for details. 
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6-5. REPLACEABLE PARTS LIST 
Table 6-3 is a list of replaceable parts and is organized as follows: 

a. Electrical assemblies and their components with reference designations in alphanumeric 

b. Chassis-Mounted parts with reference designations in alphanumeric order. 
c. Mechanical parts with reference designations in alphanumeric order. 

order. 

Ordering Parts. 

Inmment Serial Numbers. 
Attached to the rear of the instrument is a serial-number plate. The first four digits and the 
letter are the instrument serial-number prefix. The last five digits (serial-number suffix) are 
unique to each instrument. When parts in the instrument are changed, the serial-number 
prefix of the instrument may also change. This means that sometimes a part will be listed 
more than once in the the replaceable parts list along with a serial-number prefix or range of 
serial-number prefixes. Find the serial-number prefix on the serial plate of your instrument 
and order the paxt listed under the corresponding prefix in the table. If no serial prefix 
information is listed, the part is compatible in instruments of all serial numbers. 

NOTE 
I t  is possible that some assemblies in your instrument hrure been updated 
(through service or retrofitting) to refZect changes made to instruments with 
serial-number prejixes later than that shown on your instrument serial- 
d e r  tag. Be sure to note the board number of the assembly being repaired 
or replaced when ordering parts for your instrument. 

How to Order 
To order a part in the Replaceable Parts List, call or write the nearest Hewlett-Packard Sales 
O5ce. Have the following information ready to speed the ordering process: 

1. The Hewlett-Packard part number with the check digit. (The check digit will ensure 

2. The quantity required. 
3. An approved purchase order number. (Sometimes required.) 

accurate and timely processing of your order.) 

NOTE 
Within the USA, it i s  better to order directly from the HP Support Materiuls 
Organization, Roseville, California Ask wur nearest HP office for information 
and forms for the =Direct Order System". 
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Replaceable Parts List Updating (Manual Updates) 
A ''MANUAL UPDATES" packet is shipped with the manual, when necessary, to provide 
the most current information available at the time of shipment. These packets consist of 
replacement and addition pages which should be incorporated into the manual to bring it up 
to date. 
Hewlett-Packard offers a Documentation Update Service that will provide you with further 
updates as they become available. If you operate or service instruments of different serial 
prefixes, we strongly recommend that you join this service immediately to ensure that you 
manual is kept current. For more information, refer to the Documentation Update Service 
reply card included in this d, or call: Learning Products Department (509) 921-4001, 
or write: 

Hewlett-Packard Company 
Learning Products Department 
24001 E. Mission - TAF C-34 
Spokane, WA 99220 
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rzbble 6-1. Reference Designations 
I 

' I  
A ........ u88mbly 

AT ......8tlenuator;i8d8toc 

B ............... f8n;motor 
BT ................ .barmy 
c ................ CmpWlQr 
CP ................ eoupkr 
CA ............ dkd.;diodr 

DC ....... tmctbdeoupkr  
DL ............... d J I y  Un, 
0s ............ w*1011(0r; 

' m- 
(.udlbborviuml); 
LMIP; LED 

mvrlraor,- 

REFERENCE DESIGNATIONS 
E ............ mhcdlrnous 

Ob&m prt 
F ....................fuse 
FL ................... filter 
H ................ hvdmre 
m ............... clramor 
J ........ oktrkal- 

lrck ................... K -Y 
L ............. coil; Inductor 
M .................. metar 
MP .......... miscohrmour 

-1 m 

P ....... r).ctricrl COmctQI 

a .......... 88MIsmr , SCR; 

R ................. mirtor 
RT .............. umrmisw 
s .................. .witch 
T .............. Wanhtmw 
TB .......... mnnilutboud 
TC ........... UWIVWCW~~ 
TP .............. .ma paint 

(-poRDn): 
Nu0 
~ t h y r W 0 f ; F E T  

u ......... htegfyd circuit; 
microarcun 

v ............. .bcbon tube 
VR ........ vo#.o. rogul8tor; 

w ....... or#.; tf8n8mi.tion 

x .................. S0ck.t 
Y ........ aystai unit -0- 

2 ........ tuld clvity: hrw 

bnwowndiode 

pam; win 

-0IqUutt) 

cbajt 

I 

Ilhble 6-2. Abbreviations (1 of 2) 

A .......... 8mpere 
8c ....... .8ltem8ting wrrm 

ARI ............ 8d~usmnt 
A p  ........ 8MbptOdigi i l  
AF ......... urdio fmqw"fy 
AFC ............. aumn8tIc 

AGC ......... automaticgain 

AL .............. .hffnlnum 
ALC ......... ultomrtickvrl 

AM ....mplitud.modulmkoll 
AMPL ............. -lor 
APC ....... -*phus 

ASSY ............ .rwmbly 
AUX .............. wxlliuy 

......... ACCE!SS w 

tnsurncy- 

conwot 

mntrol 

mntrol 

rVQ ............... 8-w 
AWG ......... Anwriunwirs 

BAL ............... Wa, 
BCD .......... -w- 
BD ................. bwd 
BECU ...... b w v r v u n w r  
BFO .........but- 

BH ............ wld.rb8d 
BKDN .......... k.rkdorm 
0? .............. bmdp8ss 
BPF ......... b.ndpus filter 
BRS ................ b n t s  
BM) ....... brckmn-mvs 

CAL .............. cnm8te 
cm. ...... couruor- 
CER .......... ....cu8mic 
CHAN ............. chuuwl 
an.. ............ amimater 
c M O . . . . . ~ m w n t O n ) y  
COAX .............. CDmtbI 

w w  

drdmrl 

oroyltor 

oscm8tw 

ABBREVIATIONS 
COEF ........... moffbem . t  
COM .............Common 
COMP ......... amposition 
COMPL ...........complete 
CONN ...........connector 
CP .......... udlnlum . plate 
CRT ....... Qth0dM.y tube 

lmmbtor @IC 
cw ........ W8W 
cw .............. tlockwise 
an .............. centimeter 
DIA ........ WWtOJMkg 
dB ................. d8cibel 
dBm ........ d.cib.l referred 

dc ........... .direct a a n t  
dog ..... dqma (tompenture 

lntew8l o r d i t r r r ~ )  .... ........... dqma (PhM 
mgk) .c .......... CkgM celsiis 
(rnW8W 

.F ........ dogroe Fatwnhelt 
K ........... degree Kdvin 
DEPC ..... ~ e d ~  
DET .............. dstcMor 
dam ............. .diameter 
MA ....... dim8ter(uIL.din 

pva w 
DlFFAMPL ......eIfbmnu - 1  

m r  
div ................ divition 
DPDT .......... do&bpo&. 

d 0 U e b - m  
DR .................. drive 
DSB ....... dwbk sideb8nd 
Dn . . . . . . . .diode uMsistor 

WM ....... di@U voltmomr 
ECL ........ omiltercoupbd 

. force EMF ......bctromow 

cn ......... ~ P r p r n m a r Y  

b l  mW 

loolc 

kaic 

EDP ......... elmmfuc .dma 
Procsrsing 

ELECT .......... -c 
ENCAP ........ oncapsulated 
Dcr ............... external 
F ................... t m d  
FET .... Waffsct transistor 
F/F ................ nipm 
FH ............... flat head 
FIL H .......... fiMster head ....- modul8lbfl 
FP ............. front pursl 
FREO ............ fmqwncy 
FXD ................. fbud 
g Tu" GE ............. germ8ruum 
GHz ............. oiorhwh 
GL Olrss 
GRD ............ grwww 
H M r Y  

HET ............ - 
Hot ............. -1 

HF .......... hiQhtnq- 
HG v 
HI ...................high 

HPF ......... wpus-r 

Hv ............ hiah- 
Hz .................. Hem 
IC ......... integmtd cirari 
ID .......... brsido d i  
IF ............. intomdm 't8 

lMPG .......... ImpmgMW 
h ............ k w h s c m t  
INCL ............. 
INS ............... 

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

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

h .................... hour 

HD .................. head 
HDW ............. hsrdwclre 

............... 
HP ......... Howbtt-Packard 

HR ........... hour (used in 
pub m) 

1"9""cy. 

INP .................. 3 

INT ................ internal 
kg kuoorm 
kHz .............. kikh.rtz 
k ..................- 
kV ................. Woven 
b PWM 
LC ............. induCtMc0- 

cap8cimnceJ 
LED .....light -ernWngdiode 
LF ........... tnq-ncy 
LG lono 
LH ............... btl h8nd 
UM .................. limit 
UN ....... tinoar t8por (used 

in putt list) 
LK WASH ...... lock washer 
Lo ...... bw; loul oscill8tor 
LOG ....... W m i c  trper 

bg ............ logukhm(@ 
LPF .......... bw pmr filter 
LV ............. ~ v o l u o e  
m .......... meter (distance) 
mA ............. mmmpefe 
MAX ............. maximum 
M nrgohm 

inpubw 
MET FLM ........ nwtpl 
METOX ...... nwolicoxids 
MF ...... medium frec~wncy; 

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

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

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

(used in parts list) 

................ 
MEG ....... mg (14 (u-d 

miaotMd (lm4d in 
purs kt) 

MFR .......... mmuhctwor 
mg ............... m*igl.rn 
MHz ............ 
mH .............. - 
mho . . . . . . . . . . . . . . . . . m h o  
min ........... minub (time) 

MINAT ........... mau8ture 
mm ..... .......#. m i l l i r  

.......... mhUte (plan? "Sb) 
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able 6-2. A b b ~ v i c r t i o ~  (2 of 2) 

MOD ....modut.tor 
MOM ........... m#lWWfy 
MOS ........... mWakdd0 

In8 ............. - 
MTR ....... nwc.r(in&amg 
mV ................ mliMn 
mVIc ........... mllEiM(t u 
mVdc ........... mWvok dc 
mVpk ......... mllkron. #rk 
mVp-p ....... m9livo# peak- 

m V m  ......... nJlhrdf m 
mW ............... mDimtt 
MUX ............. mu)(lqrkX 
MY .................lnyIU 
#IA ............ mkmampm 
pF .............. miaof.nd 
pH ............. micmrwnry 
pmho ............ miaomho 
ps ............ - 
pv ............... miawon 
#VaC .......... miaovdt. 8 C  
pvdc .......... mlcrwolt. dc 
rvpk ........ mitrovolt. D m  

P-k- rvpp .......miaovdt - 
fivrms ........ miawolt. mu 
pw .............. miaowm 

NC .......... nownmcbon 
NIC ........ ftomlally C b 8 d  
NE .................. lyQn 
NEG .............. V t i v O  
nF .............. nulofulld 
NI PI.. .......... nidd pht0 
N f l . . . . . . . . . . m H y O P O n  
NOM .............. nOminSl 
NORM ............. ftofmd 
NPN ...... rwo1- 

aomhdwm 
............. MTG n=?Q 

-1 

log..k 

d ............ n 8 - T  

ngl* 
NPO ....... Wh-pWtiW 

t.Io (2- pmp."- 
tuncoomlm 1 

NRFR .....tylt- 
fortirJdmpl8am 

NSR ......... nol86mW - 
Its ............. r m w s e m d  
nW .............. numvatt 
OBD ....ordrrbyd.raipbjon 

00 ........outside diameter 
OH .............. WII M d  
OPAMPL ....... opmlimal 

opr ................ m 
osc ............. owlator 
ox .............. ....oxide 
02 . . . . . . . . . . . . . . . . . .Ounce 
a ....................ohm 
P ....... p . k ( d h l p r r t s  

rmplihsr 

PAM ........ -- 
Pc ........... ptinmdcirast 
PCM ....- m- 

PDM ......... pube&mm 

pF ............... picotad 
PHBRZ.... phorphorkonze 

PIN ........ 7 

moduwon 

PHL ............... VpS .. - PIV ..... pmkmversevott8ge 
pk ................... p 8 k  
PL ............. phte lock 
PLO . . . . ~ k J c o s d l l a t o r  
PM ....... ph8W modulation 

PI0 PM Of 
POLY .......... P w w e m  
PORC ............ porcelain 
pos ..... ~ ; p o s i t i o n ( s )  

POSN ............. posith 
POT .......... potentiometer 
pp ........... peak-ta-peak 
PP ...... m - w k  (used 

PPM ......... 
PREAMPL ...... pmampMw 

PNP ...... posilive-negative- - ................ 

(used in pans list) 

h m w  .. 

. .  
PRF ........ 

tnq- 
PRR .... putseropeWonmm 
ps ............. pbseumd 
PT .................. point 
PTM ............ plb.-timo 

PWM ........... pt&wmll 
modlJi8tbn 

moduhtion 

Pwv .......... pmkwolfcino 
RC -- ............. 
RECf .............. mctifior 
REF ............. 
REG ............. 
REPL .......... mphmmbb 
RF ......... rdiotnqwncY 
RFI ......... Wtnqq 

ht.rkrmrs 
RH ... mndh..d;righthud 
RLC: ........... mismcu- 

hducturca 
crpdtr- 

RMO ....... ndcmantonly 
m .....-.rml- 
RND ................ roud 
ROM .....r#bon)YmmoQ 
R 6 P  ......... nck.ndpM.l 
RWV ....... w#ung 

s ......Beaming puunrtcn 
I ............. rrcOnd(um0) ......... secona @Iw angle) 
S-B ........ sbw-bbw(hUe) 

(usdinpanslist) 
SCR ....... oilicon cumolw 

mlifi%#nW 
SE ............... Sel9niLwn 
SECT ............. mc6olls 
SEMICON .... 
SHF .... rupwhiohfrequency 
SI .................. sikorl 
SIL .................. silver 
S L .  .................. slim 
SNR .... rignrr-to-nobemtb 
SPOT .......... ringlbpob, 

doub(o-throw 
SPG ................ rprins 
SR ............... @itring 
SPST .......... -. 

SingIe-throw 
ss ........... s e w i m ~  
SSB ........ @nok - 
ssT ......... rt.in(#s 8t.d 
STL ................. rad 
sa ................ 
SWR ....smemg-w . avarabo 
SYNC Synchroniz. 
T .....timd( slow-mwfuse) 

TC .......... ..temperature 
comp.n=ting 

volpgr 

.......... 
TA ............... tvmlum 

- 
T 
G 
M 
k 
da 
d 

m 

n 
P 
f 

C 

C 

a 

10'2 
lo0 
l@ le 
10 
10-1 
10-2 
10-3 
10- 
10-9 
10-12 
10-15 
10-10 

TD .............. (imsd.(ry 
TERM ............. taminal m ......min-filmtnn*rtor 
TGL Dggb 
THD ................ Uwoad 
THRU - n ................. bipnLm 
TOL ............. tolMn#, 
TRIM .............. trimmer 
mR ............ tnnsisw m .....walmslu ' auu*tor 

N ............... (.1.nclon 
htorferenw NI ....trlmuon 

N y T . . . . . ~ w r v o h r k ,  
u ........ miM (103  (uud 

hpMW 
UF ......mcrot.nd (urud in 

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

bolc I .  . .  

rn bt) 
UHF .....uhhigh- 
UNDEF .......... undefined 
UNREG ........ -m 
v ..................... von 
VA ............. - 
v u . .  ............. volts. .c 
VAR ............... mri.bb 
vco ...... vonrgscontrolbd 

vdc ............... V O b .  dc 
VDCW ..... Vans, dc. working 

V(F) ........... volts. filtered 

VHF ..... vary- frequency 

VPP ..... V O b .  pcrok-to-mk 
vrms ............ volts. ms 
VSWR ...... vopw 8-ng 

vro ........... VOwP-tlJ- 

oscinator 

(uwlhpMsJist) 

VFO ...... V ~ f r a Q u e I t c y  
oscinator 

Vpk ............ va*s. pOak 

wnv. mno 

oscinator 

vomnacv 
VNM ......... vacuumtube 

......... volts. swi(ch.d F.. ................. watt 
W l  ................... wim 
wnf ........ wminginmrre 

ww ............ wirewound 
WlO ............... rvithout 
YIG ...... --9yly 
z, ........... thncl.nmc 

voww 
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Model 8901A Replaceable Parts 

M e  6-3. Replaceable Parts 
HPPIIn c w, 
Number 0 

A1 

0801- 

OWOldooo1 

a 1  

9 1  

OW0160091 

QII#ndoOol 

9 1  

a 1  

QLIgoldOns 

QLIgo14a61 

7 5  

9 71 
9 
9 

4 3  
4 3  
4 3  

5 1  

08969 
08988 
08988 

284m 
21u00 
2Mm 

19101 

9 
9 
9 
9 
9 
9 
9 
9 

4 3  
4 3  
4 3  
4 3  
4 3  
4 3  

4 3  
4 9  

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

t h f a  to Section 7 for update information. *Factory Selected Component (Refer to  Section 5). A Errata part change. 
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Replaceable Parts Model 8901A 

Reference 

AlCRl  * 
AlCR2 * 
AlQV) * 
A l a  * 
AlDSl A 
AlDS2 A 
AlDS3 A 
AlDS4 A 

J B 3 3 A  0 m J A  
A J D S ~ A  
PIPA ad& 
AIDS5 

AlDSS A 
AlDS7 A 
AlDS(I A 
AlDSg A 
AIDS10 A 

AIDS11 A 
AIDS12 A 
AIDS13 * 
AlDS14 A 
AIDS15 * 
AlDSlB A 

AIDS18 * 
AIDS19 * 
AlDS20 * 
AlDSz l  A 
AlDS22 * 
AIDS23 * 
AIDS24 * 
AlDS?5 * 
AlDS26 * 
AlDS27 * 
AlDS28 * 
AlDS29 * 
A l D S r )  * 
AlDS31 A 
AIDS32 
AlDS33 * 
AlQS34 A 

A1 J1 

A l J 2  

A~DSIT * 

HP Part 
NumMr 

1901-1068 
19014098 
1901-1098 
1m4a98 

1-7 
19900541 
lSS04S47 
1-7 

1- 

1-7 
1-7 
1- 
le900517 
lSBWW7 

1- 
1-7 
1-7 
1- 
19900517 

19900541 
1-7 
1oQooSll 
19900517 
1-7 

1-7 
1-7 
19900517 
1-7 
19900541 

10900517 
1-7 
1-7 
1-7 
1-7 

1-7 
lW0-0547 
1-7 
1-7 

12516169 
12514460 
1- 
125luso 

C 
D 

1 
1 
1 
1 

0 
0 
0 
0 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

8 
8 
9 
8 

cry. 

4 
4 
4 
4 

a3 

24 

4 
7 

10 

tRefer to Sectton 7 for update information. 
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lhMe 6-3. Repiaceable Parts 

*Factory Selected Component (Refer to Section 5) .  A Errata part cb-gt. 



Model 89OlA 

AlMPl 
A1 M 
A1 MPS 
AlMP4 
AlMPS 

AlMP6 
AlMP7 
A1 lm8 
A1 MPS 
A l W l O  

A l M P l l  
AlMPl2 
AlMPl3 
AlMPl4 
AlMPl5 

AlMPl6 
A 1 m 7  
AlMPl8 
AlMPl9 
A1 MP!B 

A1 -1 
A1 W22 
A1 Mprj 
A1-4 
A1 MP25 

AlMP26 
A1 W27 
AlMP#I 
AlMP29 
AlUp30 

A1-1 
A 1 W  
AlMPSS 
A1 MPS4 
A1 Mp3s 

AlMPS6 
AlMRi7 
AlMP38 
AlMPSS 
AlMPIO 

AlMP41 

A1R1 
A1R2 
A1RS 
AIR4 
A1 R!i 

5041- 
5041- 
50414297 
50414S19 
50414W6 

5041- 
50414630 
5041- 
50414319 
W14747 

5041-167l 
50414S19 
6041- 
5041- 
6041- 

50414366 
50414252 
W14KS 
50414747 
50414SlS 

504143ls 
5041- 
5041463U 
5041031)6 
50410508 

5041-1872 
50414319 
50414319 
50414835 
50414631 

50414252 
50410252 
50410252 
50414252 
50414252 

50414252 
5041-166s 
60110252 
50414052 
50410252 

50414052 

181oo#y) 
1011oo3o5 
18100005 
18lo0201 
Om4199 

w. D 

8 5  
8 
8 1  
7 7  
s 1  
9 1  
$ 1  
8 
7 
5 2  

6 1  
7 
4 1  
0 1  
4 1  

8 
7 11 
6 1  
5 
7 

7 
1 1  
7 1  
8 
6 1  

7 1  
7 
7 
2 1  
8 1  

7 
7 
7 
7 
7 

7 
8 1  
7 
7 
7 

'I 

0 2  
7 2  
7 
9 1  
S 14 

tRcfer to Section 7 for updm Information. 

M e  6-23. Replaceable Parts 

Replaceable Parts 

Mfr.PanNwnbef code - w14386 
21)4(yI 50110386 
S460 5041-0287 
4810 50114319 
284w 50414LD6 

4810 * l e  
4810 50414(08 
a480 50414386 
4810 50414319 
4810 50114747 

4810 5041.1671 
m a  # y l a l 9  
Z84ao 501lQsn 
284w *lQ1)33 
2ww s0414Ea 

284w Yu14305 
28400 w14252 
a480 5041QIuI) 
2ww 50410117 
4810 50414319 

2MaO 50410319 
2ww 5041- 
28u)o *lo890 
28400 5041031)6 
21y80 5041- 

28u)o 5041-1672 
a480 50414319 
28480 50414319 
28480 5041.0635 
28uy) 50410631 

284w 50414252 
2840 50414252 
28uy) 50414252 
21)4#, 50414252 
284w 50410252 

284w 50110252 
28u)o 5041-1665 
a480 50414252 
a460 50410252 
2MaO 50410252 

!2MaO 5041.0252 

a433 7-1 
a433 tsDI)l 
a433 7-1 
a433 Wl 
luoB cT4-1/&1~2152-F 

*Factory Selected COXCIDOnCnt (Refer to Sectioa 6) .  A Errata pan chm8c. 
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Replaceable Parts Model 8901A 

M e  6-3. Replaceable Parts 

A1 R6 
A1 R 7  
A1 RB 
A1 Rg 
AIR10 

AlR11 
AIR12 
AlR13  
AlR14 
AlR15  

AlR16 
AlR17  
AIR18 
AlRlB  
AlR20 A 

1- to 48DIA 
AlR21 A 
L21u a d  dace 
AIR21 

A l M Z  A 
AlR23 A 
AlR24 A 
AlR25 A 

AlR26 A 
AlR27 A 

1939A02443A 
AlR28-RfS 
W 7 A  ad dace 
AIRS 
AlaeP 
AIR30 
AlR3l 
AIR92 
A 1 m  
AIR34 
AIR35 

A151 
A l S 2  
A1 S3 
A1 54 
A155 

A1 sb 
A1 57 
A l S 8  
AIS0  
A1510 

WPmt c 
Number D 

101042#) 0 
- 7 2 3  
0 6 s W # 3 2 2  

07574447 4 2 
-1 8 re 
o6m-aU1 0 
o6m-aUl 8 
o6m-aU1 0 

mswul 8 
OI#c9*(1 0 
odBk9411 8 
06883441 8 
18100229 5 5 

o w w 4 4 5 2 3  

18100229 5 5 
18100229 5 5 
- 2 3  
o w w 4 4 5 2 3  

10104229 5 5 
181ooPs 5 5 

16loOu12 6 8 
1016Ou)2 6 8 
10loOu12 6 8 
1 8 l W  6 8 
1 0 l M  6 0 
1 0 1 ~  6 8 
1 0 1 M 4 0 2  6 8 
10104402 6 8 

!l06&WS 7 41 
s o m - u 3 6 7  
- 7  
5 a o 4 4 3 6 7  
5 0 1 # ) 9 4 9 8 7  

- 7  
s Q B D Q o s 7  
! l 0 6 & W S 7  
- 7  
6 0 8 0 8 ) 3 8 7  

*Refer t o  Section ? for update Information. 
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N Q T " E D  
NoTAsslQNoD 
NETwQIK.RES MF'68.W OHM X 7 
RESSTOA 464 +l# . 1 2 w T F T c I o c l o o  
RESSTOA 1* t l Y  .12w TF fc.Iot100 

RESSTOA 1 & 2 K t l % . 1 2 5 w l F T c S o t t o o  
RESISTOR ns t l Y  .12w lF TcIDcloo 
RESSTOA 2l5 t l Y  .125w TF lc=otloo 
RESlSTORn5cl%.l?swTFTclocroo 
R E S S T O A 2 1 5 t 1 % . 1 2 s w T F ~ 1 # )  

EslsloR n5 +lY . l a  lF Tclocloo 
mssToR2l5tlY.12wTFfceQc1oo 
REslSroR 215 t l %  .1m TF TcpQcloo 
REssloR 215 t l Y  .12w TF fcIotr00 
-eSlPSmOHMx7 

12498 CTCl/ara3uvcF 

28180 18104229 
28480 10loOpfl 
12498 CTCl/&lWMf3-F 
12496 CT4-1/&TO34W3-F 

28480 10104229 
28480 18104229 

28480 18104402 
28480 101oouIz 
28180 101oouIz 
28180 18lo0102 
28480 l 0 l W  
28180 1 8 1 W  
28480 10104402 
2Bu)o 1 0 1 M  

2Bu)o50849496 
281805mo.sa6 
2 8 4 8 0 -  
2848050849496 
2aaO50849496 

2818050849496 
a B U l 0 -  
284805mo.sa6 
21)*050849496 
2 6 0 -  

*Factory Selected Component (Refer to Section 6 ) .  A Errata put  cbange. 



Model 8901A Replaceable Parts 

A l S l l  
AIS12  
A1613 
AIS14  
A1S15 

A l S 1 6  
A1617 
A1618 
A l W S  
AlS2O 

A l S 1  
AlSZ?  
A l S 2 3  
A S 2 4  
A l S 2 5  

A l S 2 6  
A l S n  
A l S 2 8  
A1 S29 
AlSY) 

A l S n  
A l a  
A l S 3 3  
A l a  
AlS35  

' A l S S  
A l S 7  
A S 3 0  
A l S 3 9  
AlS40  

A l S l  

A l V l  
AlTR? 
A11p3 
AflP4 
A l T #  

1 9 3 3 A t O m  
AJUJ-f.@ 

8 1 1 7 A a n d a b a u  
A1 UJ 

A1 Up 

A1 W 

AJu4 

A1 Lm 

AlW 

A1 V7 

Alm 

50809496 
5080.9(36 

7 

7 
7 
7 
7 
7 

7 
7 
7 
7 
7 

7 
7 
7 
7 
7 

7 
7 
7 

tRefer to Section 7 for update information. *Factory Selected Component (Refer to  Section 5 ) .  A Errata part change. 
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Replaceable Parts Model 8901A 

Ref- 
D..igMtkn 

A1 W 
AlUlO 

A1 U11 
NU12  
AlW3 
AlU14 
AlUlS 

AlW6 
NU17 
AlUl8 
A1 U1 B 
A1 U20 

A 1 M  
A1 Urz 
A1 U23 
A1 u24 
A1 U25 

AlU26 
A1 U27 
A1 U28 
A1 U29 
A1 VJO 

A1W1 
A1 U32 
A1 U33 
AlU34 
A1 US5 

AlM6 
A1 W7 
AlU38 
A1 U99 

laPJA@B(uA 
A1 U4&U48 
2 4 4 7 A d d a r  
AlUId 
A1 U41 
A1 U42 
A1 043 
A1 U44 
A1 U45 
A1 U46 
A1 U47 
A1 U48 

lOZO4ES9 
1820.1381 

111201381 
111201901 
111201901 
111201901 
111201381 

111201a61 
111201381 
1- 
111201411 
111201411 

1112011u 
111201108 

111201216 
1 ~ 1 2 1 6  

1820.1199 
111201287 
1a2&1198 
111201411 
1820.1411 

111201411 
111201411 
111201411 
111201411 
111201411 

1a2&1199 
111201216 
111201121 
1826.w12 
8150.0447 
03620227 

111201108 

o(lsoldom4 
111202757 
1820.2757 
lOZW757 
1820.279 
1820.2757 
l&SZ?!Y? 
1-57 
1- 

D olv. 

4 2  
9 8  

9 
9 
9 
9 
B 

9 
9 
4 
o m  
0 

6 1  
0 1 0  
0 
3 1 3  
S 

1 7  
6 2  
1 
0 
0 

0 
0 
0 
0 
0 

1 
S 
8 1  
1 2  
6 
1 2  

8 1  
9 
9 
9 
9 
9 
9 
9 
0 

tRefer to Section 7 for update Information. 
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IIbMe 6-3. Replocecrble Parts 

*Factory Selected Component (Refer to Section 5). A Errata part change. 



Model 89OlA Replaceable Parts 

A2 

lbble 6-3. Replaceable Parts 

D@=won HPPatt c Qty* 
N u m b ~ D  

1 1  
0 1  

4 10 
6 1  
4 
4 
1 1  

9 
6 2  
8 3 ?  

9 

7 1  
3 1  
9 3  

4 1. 
3 1  
4 1  

2 1  
6 2  

28480 0801dQo08 

56289 l~lw(o02082 

56289 lyMsxso2m2 
28480 01a46!50 
28480 01- 
0#)69 mlWNWB3WY5VlWlW 
09969 ml~Ysvla3z loov  
28480 01- 
21)uy) Oleo4640 
2mw 01804134 
2mw 0104819 
21)uy) 011Qa#Y) 

56289 

56289 154)6o6)(900682 
56289 15Q0806X900682 
28480 014001cu 

m(IQ3ug 

09969 DD1oBNwB3onsv1Mz1oov 
56289 1- 
09069 RPE122-139xTR1o4Msov 

09969 DD108mVB3an5V103Zl#w 

56289 1500337X0006S2 
84411 HEWS17 
28480 ol60.2302 

21)uy) O l ( l w B o 6  
28480 01100154 
84411 )(EwJ82 

?Mer to Section 7 for apdrte Information. *Mary Selected Component (Refer to Section 5). A Errata gut churye. 
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Replaceable Parts Model 8901A 

Ref- -- 

Slob1654 

91obl660 

91404281 

91404137 
91404137 
mooitso 
91001854 
91001651 
Blob1646 

mml4ooa 
-1 93 
-140014 

08Wl40015 
-14o050 
m o o 0 5 1  
-140052 
mmlooo53 

50210017 

6 1  

1 9 8  
1 

0 2 6  
4 3 2  
9 9 2  
0 
4 
9 

1 6  
1 
0 2  
0 
4 1  

8 1  
4 1  
9 1  
5 1  

5 1  

3 1  

6 1  

1 
1 
1 1  

5 1  
2 
7 

8 1  
2 2 1 )  
8 1  

9 1  
2 1  
3 1  
4 1  
5 1  

6 6  

tMer to Section 1 for update taformation. 
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M e  6-3. RepZuceable Parts 
M f f .  
code 

28480 

W171 
0n171 

068t1 
16179 
28480 
06877 
16179 
28480 

91637 

24226 
24226 
24226 

92159 

28480 

28480 

91637 
91637 
91637 

92159 
2bu)[) 
28480 

28480 
0m00 
28480 

28480 
28480 
21y00 
28480 
28480 

28480 

*Fwtory Selected Component (Refer t o  Section 5). 

Mfr. Part Number 

m6o.3068 

1N4148 
lN4148 

82sMcSoQ31111 
500222 
29500078 
82Yr(CS003111 
so0222 
29500070 

-1- 5% 
lM6-1wOuH 5% 
1owDQx5-1 
1#1#)301 
1nMat3.l 

6.02739 
ud39wn5% 
lSM373G-1 
102474 

SlloOoM-5% 

91001660 

914w281 

A Errata part change. 



Model 890l.A Replaceable Parts 

HP Part D w. Mfr.  
code W. Part Number 

6 1  

7 2 9  
7 2 4  
7 16 
7 
4 5  

7 6  

a4m 

ms27 
04713 
04713 
2m27 
0471 3 

m 

W O U Z  
W O U Z  

9 5 0  
S 

5 
6 

0 2  
7 2  
6 2  

RESSTOR io( tiu .izw TF -io0 
RESSTOR 10K t1U .12w TF TcIocrw 

ESlSTUR &1SK t lU  .1ZSW F TicloclQo 
l p s ~ c r o ~  aisu +tu .law F Ticlocioo 

RESSTOR s24 44.1% .lw IF T c I O c l S  
REssroR 0 44.1% .lW TFTcIDtl5 - 1- 441% .125w TF f C l o t l 0  

3 4  

4 1  

0 
4 3  
5 4  
0 2  

6 4  
7 4  
7 
7 
7 

6 1  
7 19 

0 1  
0 

REgsroRTAuR 50 1o%lKF SDE-ADJ 1-TRN 

RESLSTORTRMR 50 1W C 8DE-ADJ 17-TRN 

RsIssoIl524 4 . 1 %  .lW TF Tclot-15 

RE8sTaA 1.117M tomu .lW TFfcIocd 
REsmoR 199K +-1% .1m TF n h a t 1 W  

RESTOR 196 t l %  SW lF TcroClQo 
m s s T m 2 . l m t l u l l s w T F ~ l w  
m 2.1m t1U SWTF tcrOclW 
RE8sTaA21W t l %  mTF TC-otlW 
REslsroR 2 1 m  t lU  llsw TF Tc44-1W 

REsmoR~6K+-1%.1zswlFTc=ot100 
m 10K t l %  SW TF fcIoc100 
NmAssmED 
w S s r m 8 2 5  tlU.l25wTFTclOclW 
REsmoR 133K t l %  .125WTFTc4tlW 

NQTAssKweD 
RFasTaA 1K c0.W .lW TF TcIQe6 
rogrsToR 415 c0.W .lW TF Tcpot(5 
rpEssToR 316 41% .125w TF TCdi-100 
NQTAsslwD 

RESLSTOR 1K t l %  .12WTFTcIOclW 
nEssloR 1 . m  4 . 1 %  .lW TF Tcd)cd 
RE8sToA 215 +lU .125wTF TcIocrw 
REslSToR 1K t l U  .lm TF TcroClW 
mssToR 1.62K c 0 . l W  -1- TF T C = o t l O  

REFSTOR 1 0 ~  +-o.m+ .iw ~ ~ f c e ~ c 6  

21140 

a460 

OM64 
ow64 
ooui4 
12498 

12496 
124W 
12- 
12498 
12498 

12498 
12496 

12496 
12- 

-7244 
-7244 

1 2  
2 1  
1 6  

3 74 
8 3  
5 9  
3 
6 

12498 
09464 
D8r99 
12498 
Qo184 

tRefer to saction 7 for update inform8tloo. *Factory S k t e d  Componrnt (Refer to Section 5) .  A Errata part c h o n ~ e .  
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Replaceable Parts Model 8901A 

C 
D 

5 
3 
0 
2 
3 

8 
4 
5 
9 
3 

1 
8 
S 
3 
4 

8 
8 
1 
4 
3 

5 

0 

6 
2 
6 

0 
0 
0 
0 

6 
6 
2 
6 
3 

8 
I 

w. 
1 
2 

13 
1 

4 

1 

2 

1 

3 
2 

2 

1 

2 
1 

7 

5 

1 

1 
1 

tRcfer t o  Section 7 for update information. 
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W e  6-3. Replaceable Parts 

AESLSTOR 580 4.1% .lw TF Tc=o+-l5 
REgsfoR 825 4.1% .l w TF Tc=ocl5 
RESSTOR 51.1 t l Y  .1m TF TcIoc100 
RESISTOR 31.6 t l U  . 1 W  TF 1 c d ) t l W  
EStSlOR 1K t l Y  .lM TF T c r o t l o O  

REslsToA 1.TogK 4.1% .lw TF Tcd)t6 
REgsToR 1M 4.01% .lw TF Tclro+s 
m c m  ~ . I ~ ~ U < ~ . ~ ~ . ~ W T F T C = O ~ S  
~ ~ s l s r o ~ m . s t i ~ . i 2 5 w ~ ~ ~ c p o t 1 w  
REslsToRTRMR 50 10% 1xF SIDE-ADJ 1-lRN 

~ O R 8 8 0 4 . l U  .lW TF-rG4+-lS 
REslsroR l.fogK 4 . 1 %  .lw TF Tclro+s 
REslsToR 31.8 t l Y  .12m TF TC-m-100 
MSiSlO%lRMR 50 lmTKF 1-TRN 
~ D ( O 4 . 1 K  . l W l F ~ l S  

REgsToR 1 7 s  t l Y  .125WTFlC=OtlW 
RESISTOR 1 m  t 1 Y  .1m TF l & o t l o O  
FiESiSlOR 1K 4 . 1 %  .lW TFtcIocs 
REslsToR lo( 4.01% .lW TF Tc=ots 
RESISTOR 1 K  tlY.125wTFTC4tlW 

Mfr.  
code 

09464 
ow64 
12198 
DBug 
12198 

09484 
09464 
09464 
12498 
28480 

09464 
09464 
DB439 
28uy) 
09484 

12498 
12498 
09484 
09464 
12498 

124W 

12498 

83186 
63106 
63106 

12360 
12360 
12360 
lpso 

27014 
27014 
34371 
27014 
34371 

28480 
28480 

*Factory Selected Component (Refer t o  Section 5). 

Mfr. Part Number 

PRlllO 
PFl1110 
CT4-1 /al&Sl R1 -f 
M K 2  
CT4-r/anraor.f  

P R l l l O  
PRll lO 
P R l l l O  
Cr4-l/amsoRW 
no04552 

PRlllO 
PR1/10 
1*(2 
no04552 
P R l l l O  

cr4-1/8-l&lnreF 
milia 
P R l l l O  
CT~l/8-1&lWl+ 

CT4-1/8-T01782+ 

CT4-l/al&&?RW 

cT4-l/aT&looR-F 

1 3 w  
2x23 
13E30 

Dci56-imQoi-0 
Dc155101001-0 
D c 1 5 5 1 0 1 0 0 1 ~  
s4-155-101 001-0 

LF13201D 
LF13201D 
HA226055 
LF1320lD 
HA2-262s5(sELEcTED) 

o8001-2M06 
08901.20095 

A Errata part change. 



Model M I A  Replaceable Parts 

lzrMe 64. Replaceable Parts 
HPW 
NImber D *. Mrr.Part”nber code 

A3 
7 1  

0 7  
0 

4 

8 6  

lsQwIoBE#y)BB2 

Ol(YLz829 

2 2  

1 2  

0 2  

w 1 1  

2Luo 

m35 

2 

1 2  

9 
0 
9 
7 7 1  

7 
7 
7 
7 
9 

7 
9 
7 
7 
7 

7 
7 
7 
4 1  
0 1  

5 2  
7 
7 
7 
7 

8441 1 

28480 

m35 
09068 
09969 
09969 

08969 
09068 
OBOIyg 

09969 

om69 
09068 
os969 
08969 
09969 

om69 
09969 
09068 
28480 
284813 

28460 
09989 
08969 
a9969 
a9969 

m - 2 4 9  

01- 

Pso 
m l ~ w l m l # w  
m l ~ s v l a 3 z l m  
RPE1214m103M1m 

RPE121-105XTR103Ml#w 
RPEl2l-105xlR103Mloov 
RPE121-105nR103M100V 
RPE121-1~R103Ml#W 
m1011F(Ws30nSVla3zl#IV 

. 

R P E l 2 l . l ~ 1 ~ 1 # w  
RPEl2l.105xlR103MloOv 
RPEl2l-lmlmMlm 
01604m 
OldOU17 

01100213 
RP€1214m103M1#w 
RP!€l2l-lmlWMl#w 
RPEl2l-lo5x7Rl03MlmV 
RPE12l-lOUCIRlUWlOOV 

tRafer to Section 7 for update information. *Factory Selected Component (Refer to Section 5). A Errata part change. 
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Replaceable Parts Model 8901A 

7 
7 
5 
4 1  

3 
8 

7 
7 

7 
0 8  
7 2  
9 6  

4 1  
9 

1 2  
9 

8 2  

3 2  

7 

7 

8 

3 2  

9 

9 

7 

7 
7 
1 2  
7 
7 

7 
7 

6 5  
6 

tlteSer t o  Section 7 for update information. 

6-18 

Mfr* Mfr.PartNumber code 

08969 RPElZl-lWRlO3MlOOV 
09964 RPEl21-105X7Rlo3M100V 
28480 01400213 
28480 01606606 

28uK) 01400196 
08969 RPE122-139X1R104MSOV 

09969 RPEl21-1-1WMlOOV 
08969 RPE121-105X7R103MlaOV 

08969 R P E l 2 1 - 1 0 5 X 7 R l ~ l ~  
28480 Ol80220r 
28uK) 01602201 
56289 15aO105xgQ35A2 

84411 x1263uw 

26480 01605201 

09969 RPEl2l-lo5x7Rlo3Ml00v 

08969 RPE121-lWRlO3M100V 

84411 x1263Uw 

28480 01605201 

28480 Olm23W 

28460 Ol-17 

09969 RPE12l-105x7Rlo3Mloov 

09969 RP€12l-losx7RlWMlWV 
08969 RPEl2l-l~lOLIM100V 
#289 1-- 
ogsss R P E l 2 1 - 1 ~ 1 ~ 1 0 0 V  
09068 RPE121-1~1o3M100V 

09969 RPE121-105x7R1~100V 
08969 RPE121-l~lWMloov 

s6m 15ao228xW1502 
sZe9 150apBX001582 

*Factory Selected Component (Refer to Section 6). A Errata part change. 



Model 8901A Replaceable Parts 

Reference HP Part 
Number 

o(pyI.ws1 
07574349 

OWSdl9l 

07574280 

C 
0 -  

0 
0 
1 

1 
0 
9 
7 

8 5 2  
8 

1 
1 
1 
1 
1 

1 
1 

1 

1 
0 1  
1 

7 1  
2 
S 

7 

7 1  

9 1  

0 1  

8 1  
5 1  

2 1  

5 1  

5 1  

3 

tRefer to gaction 7 for update Information. 

REslslm 1B.w co4L .125WV TCIQc60 

REslsToR 1% t l% .12W F TC=OtlOO 

REslsToR 2% t . l% .125W F TcEDc#) 

REslsroR 4% t l %  .1m TF TcIQcloo 
REslslm a 6 K  t l Y  .1m TF Tcdk-100 

REslsToR9.47~co~.125WTF 

RESLSTOA SK t.1K .125W F Tcooc25 

REgsToR 1w to.l% .12W R T c 4 t 2 5  

itEgsToR 1K t l %  .12SWTFTcIDtlW 
NOT- 

Illh- Mfr.PIrtNumbef code 

*Factory Selected Component (-fer to Section 5) .  A Errata part change. 
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Replaceable Parts Model 8901A 

lbble 64.  Repheable Parts 

orv. D 

0 7  
5 2  
0 2  

8 6  

8 
3 2 0  
8 

0 

6 2 3  
3 
9 
3 
1 5  

0 16 
3 

9 
7 2 5  

1 2  
2 5  

9 1  

0 1  

1 6  
5 1  

0 2  
2 1  
1 1  
9 12 

3 1  

5 1  

0 
0 
6 4  
3 2  
3 8  

9 
9 
0 
0 

tRefer to Section 7 for update Information. 

6-20 

RESISTOR 16K 4 . 1 %  .125W FF lc5ot25 

25K t . l %  .law F TbQC50 

REsIstoA 14.7K t l %  .OW TF ~ 1 0 0  
RESLSTOR 12% 4 . 1 %  .1m FF TcIot25 

REslsToR 62% 4 . 1 %  .125W R Tc3Qt25 
REslsToR 21% t l %  . 1 m  TF TCkot100 
REslsToR 5621( 4 . 1 %  .1m FF TC4+-25 
RESLSTOR 4dK 4.1% .lw TF fcEoct5 

12498 
12498 
12498 

12- 

12498 
12498 
12498 

12498 

12498 
12498 
12- 
12498 
01121 

12498 
12498 

12498 
12498 

2Bu)o 
12498 

19701 

28uw 

12498 
ismi 
19701 
19701 
12498 
09464 

12498 

28uw 

19701 
09464 
12498 
12498 
12498 

*Factory Selected Component (Refer to Section 5) .  

Mfr.  Part Number 

mino 
mino 
mino 
mino 

A Errata part change. 



Model 8901A 

Reference 
Designation 

Am47 
A3W 

le33A to t o s u  
A3R40 
2106A and abow 
A3&9 

A3Rso 
Am51 * 
A3R52 
A3R53 
A3R54 
A3Rss* 
A3R56 

A3Rn 
A3m 
A3R5s 
m80 
-61 

A3R62 
A3RB3 
A3RW 
A3R65 

A3TPl 
A3m 
A3TP3 
A3TP4 
A3TP5 

A3u1 
Mu2 
A3w 

IS33A to5313A 
A3UIA 
2324A and a h  
A3UIP 

MU5 

MU6 

I933A lo 2062A 
A3U7 

A3U8 

2106A and a h  
A3u7 
A3U8 

HP Part 
Number 

06984731 
0757-1084 

OBBd44usS 

06084159 

0698-8731 
oms43414 

07670280 
0757-1084 
0690- 
06911-6414 
07674280 

0757- 

07570001 
07570001 
07574442 

07574442 
0757-0280 
07570280 
0898.7272 

12510600 
12510600 
12510600 
12610600 
125106oo 

18264413 
18264413 
182&0413 

18260522 

18264753 

1826-037 1 

18264059 

1826.0783 
18260783 

~ 

C 
D 

9 
9 

4 

5 

9 
1 

3 
9 
1 
1 
3 

4 

0 
0 
9 

0 
3 
3 
1 

0 
0 
0 
0 
0 

2 
2 
2 

3 

3 

1 

2 

9 
0 

Qty. 

8 

1 

2 

5 

40 

2 

2 

2 

2 

5 

4 
4 

tRrlcr to  Section i lor updalr inlormJtion 

rev. 15JUN90 

Table 63. Replaceable Parts 

Description 

REslSOR 4.8K +4.1% .lW TFTC 
FlEslSTOR 1.47K +-1% .12!WTFTC-0+-100 

0 + -15 

FlESlSTOR26lK +-1W .125WlFTC-O+-100 

RESISTORZ6.lK +-lob .12WlFTC-O+-lW 

REslSTOR4.M +0.1* .1WlFTC-O+-15 
REstsroR 1K +O.lW.lWlFTC-O+J 

RESISTOR 1K +-1% .125WTFTC-O+-100 
RESISTOR 1.47K +-lw.12swlFTc-0+-100 
fIESISTOR316 +-1pb .1!2WlFTC-O+-100 
AESISTOR 1K +4.146 .lWTFTC-O+b 
RESISTOR 1K +-la .125wTFfc-0+-100 

RESISTORABlK +-1# .12WTFTC-O+-100 
NoTAssloMD 
ESISTOR 100 +-14b.125wTFTC-0+-100 
RESISTOR 100 +-1w .12swTFTc-0+-100 
REslsToR 1oK +-196.125wTF1c-0+-100 

REsIsToRloK +-1%.125wTFTc~0+-100 
R3fSt'OR 1K +-lW,.12WTFTC-O+-lOO 
R E S O R l K  +-1Ob.125WTFTC-O+-100 
REslsToR31.8( + - l a  .OWTFTC-O+-lOO 

CONNECTORSGL CONT PIN 1.14UuBscSz SQ 
CO"ECTOR4GL COM PIN 1.ICUMBSCSZ SQ 
COMJECTORSOL CONT P H  1.lOIIM.BSCSZ SQ 
CONNECTORSOL CONT F" 1.1MM.BSCSZ SO 
CONNECTOASOL CONF F'IN 1.14UM.BSCSZ SQ 

IC OP AMP LoW.BlASH4MPD &TC%DO PKG 
IC OP AMP LCMT-BUSHIMPD 8-10-09 PKG 
IC OP AMP L5WBlASHMPD 8-TOb)g PKG 

IC OP AMP LOIYglASHlGKlMPD QUAD 14-0lP-P 

IC OP AMP L(MIsuSHKwup0 QUAD i m p c  

IC OP AMP LCMIaIASKIMPD 8-TCLDS PKO 

IC OP AMP OP 8-TOgS PKG 

___ 

Mfr. 
Code 

09484 
12498 

12498 

12498 

08484 
28480 

l u g 8  
12498 
124W 
28480 
12408 

1-11 

12408 
12408 
12498 

12498 
12408 
12498 
12498 

12360 
12360 
12360 
12360 
12360 

34371 
3437 1 
34371 

01295 

28080 

27014 

27014 

Replaceable Parts 

Mfr. Part Number 

CT4-1/8-m-26131 

CT+l&T0-2612-F 

m i i t o  
08986014 

m4-1m-To-1001-F 
CT4-1B-10-1471s 
cr4-lB-l~l6RF 
08984414 
CTClB-m1001.F 

CT4-1B-TOBB11-F 

CT4-1m-TDl01-F 
cTO-l~-TO101 -F 
CT4-1/8-10.1002-F 

CTClB-TO-1002-F 
~4-1/8-~0-100 1 -F 
CTcIIB-T0-1 001 -F 
(Xl&T031@F 

s4-15&10104103.00 
94-155101 04 14300 
s4-1J5101001~0 
s4-155101W 10340 
~ 1 5 5 1 0 1 0 0 ~ 0 3 4 0  

wu-26055 
W-26055  
ne-26055 

TLO74CN 

18260753 

LF256H 

W l A H  

IF MU7 FAILS, REPLACE IT WITH W E  PART NUMBER LISTED K3R 
SERJALPREFlXESZlOSAANDABOYE. ALSO REPLACE UB. UlO, U11. AND R49. 
IF A3uB FAILS. REPLACE ITWTWTHE PART NUMBER FOR 
SERLALPREMES2105AANDABOM.ALSOREPU\CE U7. UlO. Ull.ANDR49. 

IC OP AMP LcMlNolSE BMPC PKG sm63 xRs534AcN 
IC OP AMP LW-NUSE M l P C  PKG 52063 XR5534ACN 

mFactorf Srlcctcd Componrnl (Refer IO Section 5) .  S Errata part changc 
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Replaceable Parts 

w k r t  
Nunber 

1- 

1-53 

1-1195 
1-1418 
l(Do1195 
1-1195 
1-1216 

l ~ l m  
1-1112 
la20.1195 

lm2.0041 
le0240111 
1 - m  
1#1200(1 
1902.0041 

w. D 

3 2  

3 2  

s 4  
0 4  

6 
6 
6 
6 

5 
5 
5 
5 

r e  
r 
r 
7 1  

3 

1 1  
0 4  
7 

4 s  
1 2  
1 
4 
4 

tReb to Sectbn 7 for update information. 
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lbble 6-5. Replaceable Parts 

012% TLD" 

28uIo 1826-0r53 

Model 8901A 

27014 Vl3201D 
21014 V13201D 
27014 LF1320lD 
21014 LFl3201D 

171156 OQ20(8K 
17856 DCi201BK 
17856 DoplBK 
11856 D02018K 

012% SN74lSllW 
01295 s" 
012% SN7USl7W 

01295 SN74LS138N 

012% sN74LSsiN 
012% SWUS?4Ud 
01295 SN7US17W 

41283 lN75lA 
26480 19024040 
284BO 19024040 
07263 1N751A 
07263 lN751A 

012% SHIILsiriw 

*Factory Selected Component (Refer to Section 5). A Errata part change. 



Model 8901A Replaceable Parts 

IlbbIe 69.  Replacecrble Parts 

A4 

olmsv 
011100197 

I) 
8 

1 2  

2 2  

8 
8 
I )  
1 

8 
8 
8 
8 

RPE122-13Sx7Rl~V 
RPElP-1 5m1 W S O V  

7 1  

2 1  

8 
8 15aomsXga2Mz 

0 09964 

20400 

562119 

w1owwB3a2ysv1MT1oov 

01604832 

1- 

1 

8 

0 

4 

4 7  

?Refer to Section 7 for update Information. *Factory Sclected Component (Reftr t o  Section 6).  A Errata part change. 
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Replaceable Parts Model 8901A 

%Me 6-3. Replaceable Pam 

Mfr-  Mfr.PaftNumber code 
C 
D -' 

509 1500156xoa2ae2 5 

2 3  

3 3  

2 
5 1  
4 2  

4 1  
0 1  
8 1  

1 1  
4 1  
3 1  

960 016&2m? 
960 01603533 
960 014wZ2 

2840 01604805 
2(uoo 01#)4808 
960 01606(91 

01-41 

ol(DS109 

0180.1146 
0 1 w 9 7  

5 1  

2 1  

5 
8 

0 

7 

2 3  

8 56289 150W25X9020A2 

1 
3 2  
3 3  
3 2  
9 
6 5  

0 
4 2  
8 
8 
4 
2 

8 

titefer t o  Section 7 for update informrtlon. 
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*Fatory Selected Component (Refer to Section 5).  A Errata part change. 



e 
z 
S 

E 
E 
r 
E 

8 
v 
0 

6 
t 
0 
6 
t 
0 

z 
z 
L 

1 
L 
e 
e 
0 

e 

P 

L 
b 
L 
L 
L 

1 

L 
t 

0 
6 

0 
3 

arv 



Replaceable Parts 

Reterence 
De- 

A401 

Ma2 
Ma3 
Mo4 
Am5 
Ma6 

MQ7 
A408 
Ma9 
A4010 
A401 1 

A4012 
A4013 
A4014 
A4015 
A4016 

A4017 
MQl8'5 
A4019 
Ma20 
A4021 

Am22 

isa.4 to MIA 
AIQ23 
2 4 2 8 A M d k  

HP Part 
Number 

1 ~ 1 0  

18544071 
1&3.OOZO 
1- 
18sGaO71 
1- 

1&3.0020 
1&3.0020 
18544071 
1- 
1- 

1Si.ODO7 
16S34007 
1 ~ 1 0  
1 ~ 1 0  
18544071 

l6S34007 
1- 
185Bo032 
185*00'11 
1(155#120 

18!SOO49 

16544013 

1Lw637 
12ooo173 

1654.w71 
1-7 

1BSOOl3 

lLw637 
12ooo173 

lesa071 

lIIyQot3 

18544837 
12004173 
12050361 

1-11 
111580032 
1115e0071 

C 
D 

8 

7 
4 
4 
7 
7 

4 
4 
7 
4 
8 

7 
7 
6 
6 
7 

7 
6 
8 
7 
8 

1 

7 

1 
5 

7 
7 

7 

1 
5 

7 

7 

1 
5 
3 

7 
8 
7 

=Me 6-3. Replaceable Parts 

tRefer to ketbo 7 for update Infomatloo. 
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Mfr. 
code 

04713 

2*(827 
a 6 2 7  
2M27 
2M627 
04713 

2M627 
2L(Bn 
2w27 
27014 

04713 
04713 
04713 
04713 
2M27 

04713 
27014 
27014 
zM627 
04713 

28480 

07263 

07263 
28480 

2M6n 
04713 

07263 

01263 
28480 

2MM 

07263 

01263 
26uK) 
28480 

2M6n 
27014 
2M6n 

*Factory Selected Component (Refer to Section 5). 

Model 8901A 

Mfr. Part Number 

2N22laA 

2 N 2 n S A  
12004173 

CP4071 
2N3251 

2N22laA 

2 N p l S A  
12004173 

C P M l  

2Npl8A 

2N?219A 
12000173 
lz050361 

CPMl  
-146 
CP40?1 

A Errata p u t  change. 



Model 890l.A Replaceable Parts 

M e  6-3. Replaceable Parts 
HP Part 
Number 

l(lbcOo(3 

1- 
1 m 1 7 3  
12050581 

1- 

C 
D 

4 

7 

0 

0 
5 
1 
0 
0 

0 
3 
1 
3 
3 

3 
1 
7 
7 
1 

1 
3 
0 
3 
3 

9 
1 
1 
7 
1 

1 
3 
0 
3 
3 

3 
1 
1 
1 
3 

tacfcr to Section 7 for update Inbnnation. 

NQTAss(93oD 

6 T R A w s s r o R ~ ~ o u a D E T D . 1 8 s I  

REslsloRl00tlY.12RNTFTC8c100 
REslsToR 2ls t l Y  .125wlT TcIDtl00 

2l ~ O R 4 8 4 K t l Y . l z s w ? F f c I Q C l 0 0  

REsIsK# b16K t l Y  .125w TF fcIQCl00 

REslsroR 1.47K t l Y  .125WTFTC=OtlW 
REstsroR 1K t l W  .1m lF tcIotf00 
REsLsroR 4.w t 1 Y  125w TF TC=otlal  
REgsTMllKtlY.125wlFTceOCl00 
RESlsTORlKtlY.125wTFfcIQClW 

~ l K t l Y . 1 2 S W l F T C l O c l O O  
Esslm 4 . w  t l Y  .12sw TF Tclotf00 
REslsroA464 t l Y  .125wTFTCd)tlW 
REslsroA 464 t l Y  .125w TF TCd) t loo  
REgsToR 4.w t l Y  .1zsw TF T C l o t l W  

REgsroR 4 . w  t 1 Y  .1Sw TF TC=o+.lW 
REsmoR 1K t l %  .12SWTFTCd)tlW 
R E s m o R 3 . 1 B K t l Y . 1 2 5 W T F ~ l 0 0  
REsmoRlKtlY.125WTFf010c100 
REsmoRlK t l K  .125W TFTCd)tlW 

R E s l s r o A l K t l Y . 1 2 5 W T F ~ 1 0 0  
Esslm 4- t l Y  .12sW TF TCeDclW 
REslsroR 4 . w  t l Y  .125w TF 1-1 00 
~ o R 4 6 4 t l Y . 1 2 5 w T F T c l O c l W  
RESLSTOR 4 . w  t l Y  .12% TF TcLo+-100 

REsLsroR 4MK t 1 Y  .125w TF Tcrotl00 
REgsToR 1K t l Y  .125w lF Tcdkl00 
REslsloR3.16K t 1 Y  .125wTFTcIDClW 
rpEslsKwl1K t 1 Y  1 2 5 W  TF lcdk.100 
-0fI 1K t l Y  1 2 5 W  TF Tcootl00 

REysroR 1K t l Y  .125w TFTc--oc100 
RESIsmR 4 . w  t 1 Y  .12w TF fcoQcl00 
RE8STOR4MtlY.125wlFTCnOClW 
REslsToR 4 . w  t l Y  .rm TF TcIotl00 
RfSSToR 1K t l Y  .125w TF TcnoC100 

~ESSTOR aim tic .law TF f c ~ ~ ~ i o o  

Mfr.  
code 

01713 

124W 
#109 
12496 
12490 
12191) 

12498 

12498 
1- 
12498 

12408 
124W 
12498 
12498 
12498 

12498 
12496 
12498 
12498 
12198 

12498 
124w 
12498 
12408 
1- 

12498 
12- 
12498 
12498 
12498 

12498 
12498 
12498 
12498 
12498 

t a m  

*hctory Selected Component (Refer t o  Section S). 

Mfr.  Part Number 

A Errata p u t  change. 
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Replaceable Parts Model 8901A 

%Me 6-3. Repheable Parts - 
OwlK3155 1 RE~S~OFI 4.w tis .im TF Tcd)cim 
07570199 3 R€ssloR 21% t 1 Y  .125wTF TcIOcloo 
oms.oow 9 7 REgsTOR215Kt1Y.125wTFTcd)t1W 
07510165 6 REslsToR 1ooK t lY .125WTFTCdklW 
07510485 6 REgSrOFI1ooKtlY.125wTFlc-otlw 

-4280 3 WgSToR 1 K  t l Y  .125w TFlC=OtloO 
a 8 8 8 0 0 8 2 7  ~ ~ s t s r o ~  m tis .I~SWTF TcEQcim 

NQTASgQNED 
NOT- 

07574442 9 REgsroR 1oK t l Y  .125w TF ~ 1 0 0  

08BMlBo 8 3 ~ 3 1 4 K t l % . 1 2 5 w T F T c d ) t 1 W  
o7570101 0 REslsNm 100 t l% .1m TF Tc4+-lW 
07570103 2 5 REgSTORl2ltlw.l25wTFlcdtlw 
O6sMB33 2 1 REgmoR1oKc4.1%.125wTF~10 
21004273 1 REssTm-lRMR 2K 10% TKF SlDMOJ 1-TRN 

8 1 REgsroR14.7K+Q.1Y.lWTFTC+ot10 
m4u2 9 RESSTOR 1oK t 1 Y  .1m TF T c l o t l o o  
07574442 9 REslsToR 1oK t 1 Y  .125w TF Tckoi-loo 
-1 8 AEslsToR 215 t l %  .125w TF Tceocloo 
0757.0442 9 R€ssloR 1oK t l Y  .125w TF l c d t l o o  

o w 6 a 4 3 0 5  R E S S T O R ~ . S C ~ Y . I ~ ~ ~ T F T ~ ~ ~ ~ ~  

0 8 8 8 4 0 8 4 D  

0 8 9 6 3 4 3 0 5  REslsfMI 2l.5 t l Y  .12m TF ~ 1 0 0  
a8963*(1 8 REsmOR 215 t l Y  .125w TF Tc=dtlao 

0757- 9 REgSrOFI s0.9 t-1% .1BW TF TcIQcloO 

07574199 3 REslsToR21.5Kt1%.125wTFTckoi-100 
-1 8 RES~STOR 215 tis .i25w TF ic=otim 
07574346 2 13 R E S I S T O R l O t l % . 1 2 5 w T F ~ ~ l W  
089834)l 8 FESISTOR 215 tis .im TF ic=w-im 
0881).3141 8 REslsToR 215 t l Y  .125w TF Tcoocloo 

O m 6 a 3 0 5  REslsToR 2l.5 t l Y  .125wTFTGOtlOO 
0757.0442 9 REstsKwI l o K t l Y . 1 2 5 w T F ~ l o o  
07574346 2 REsmoR 10 t 1 Y  I25w TF TbO+.lW 
#iBM1131 9 ~ O R 4 . M ( K . l % . l W T F ~ l S  
075142110 3 REstsroA 1K t l Y  .12W TF fcpo+.1W 

088B(R31 9 RESSTOR 4dK M . l Y  .lW TF TcEQc15 
-155 1 REslsKwI 4.64K t l Y  .125w TF Tcsoc100 
07574260 3 RESLSTOR i~ t i %  .i25w TF lc-otim 
O ( i s ( M a 8 4 9  REstsToR 215K t i %  .125W TF TceOe-lo0 
#is0821 6 2 R E s f s T o R 5 . 6 2 t l Y . 1 2 5 W T F ~ l ~  

07574280 3 REsmoR 1K t l %  .12!W TF l c d t l W  
o 8 9 8 0 0 8 2 7  RES~STOR 464 t i %  .i25w TF Tc=dt im 
- 9  
07574260 3 REslsToR 1 K  t l Y  .125WlFTC=DclM 

RES~STOR 2 . 1 5 ~  t i %  . law TF T w t i m  

REYsfOR 21w +-1% .125w TF TC=otlW 

12498 CT&l/&-T(w641-F 
12498 CT&l/&l&2152-F 
12498 CT&lFT&2151P 
12498 CT&l/&TO-loo3.F 
12498 CTCl/&T&lW3-F 

12498 cr&l/&mloolr 
12498 crCl/&lo44o.f 

12498 CTc1/&mrm* 

12498 CT&1/&1&3162-F 
12498 CT&l/&TGlOl-F 
12498 CT4-1/&1G121R-F 
09(6( m1g 
28uy) zlOw273 

19701 ~ 1 / 8 - T 1 3 - 1 4 ? 2 - F  
12498 cT&l/&mlW&f 
12498 CT&l/arnlooz-F 
luge CTc1/&m215R-F 
12498 C T & l / & T & l ~ - F  

ryllr)w 
D&o9w 
12498 CT&l/&TO-215R-F 
12498 c T L l F W l 5 1 - F  
124SB CT&l/&TO-SOR% 

12498 CT&l/&TO-2152+ 
12498 CT&l/&~215RP 
0 8 4 3 9 M K 2  
12498 CTCl/&T&21SR-F 
12498 CT4-1/&10-215R-F 

0 8 1 3 9 L M V  
12498 Cr&l/&l'&locwr-F 
D 6 ( 3 9 M K 2  
OM64 m1po 
12498 CT&l/&l'&l#)l-F 

08(64 milto 
12498 CT&l/8--T(w64l-F 
12498 C T 4 - 1 ~ ~ 1 0 0 1 - F  
12498 CT&l/&T0.2151-F 
12498 UYD 

12498 CT4-1/8-T&lWl-F 
12498 CT&1/8-T04&04 
12498 CT&l/&lO-215l-F 
12498 CT+l /BT&l~ l -F  

tRefer to Section 7 for update Information. 
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*Factory Selected Component (Refer to Section 5). A Errata pur change. 



Model 8901A Replaceable Parts 

OdBb3155 1 
- 3 1  

12514600 0 
12514600 0 
12514600 0 
125145#) 0 
125145#) 0 

12514600 0 

l902061y) 7 4 

t k f o r  to Soctlon 7 for update lnform8tion. 

- 100 t l %  .12w TF TcIot lW 
m m  100 t l Y  .125wTFTcIotl00 

28.1 t l Y  .125W F lCdM-100 - 26.1 t l Y  .125W F TcIotl00 

#ssToR 3l.W t l Y  .lawTFlc=otl#) 
rosGtoR 215K t l %  .12w TF TCIo+-lW 
#ssToR lo( t l Y  .1Sw TF Tc3oc-100 
REgsroRTRuR 1K lOYW 1-TW 

~ 2 1 5 K t l % . l l S H I T F T c I o c l 0 0  
RESISTOR l36K t i %  .12W TF T ~ l o O  
RESISTOR loac t l Y  -1- TF ~ 1 0 0  
REslsToR 3.16K t i %  125W TF tcdk.100 
REs62oR 1K t l Y  . l g W R ~ l W  

RESSTOR 464 t l Y  .lawTF Tcloc-100 
REslsTac3.16Kt1%.125WTFTcdk-100 
REsmOR21KtO.%.lWTFTCd)c6 
REslsToR 1 K  t l Y  .lW TF TcIott00 
RESSTOR 4bK +0.1% .lW TF TcpOclS 

~ l K t l % . 1 2 5 W T F T C I O t l W  
REgsroR 147 t l Y  .125W TFTcdk-100 
REsslcm 56.2 t l Y  .125WTF -100 
REGISTOR 660 441% .lw TF Toot-15 
llEslsroR 4 . w  t l Y  .125W TF TcnOc100 

REsLsroR 1M t l Y  d25W TF Tcmoc.100 
m 1 K  t l Y  12SW TF TclQcl00 
RESISTOR 3l.U t l %  .125W TF Tcd)clOO 
m lac t l% .1m TF Tcooc100 

12198 
12198 

12360 
12360 
12360 
12360 
12360 

12360 

04713 

*Factory Srlectod Component (Refer to Section I). 

cT4-l/&lw64l-F 
cT4-1/&m31DR-F 

94-1561010414340 
eC156101041Q300 
94-156101041Q300 
eCl561010414340 
94-156101 0914340 

9 4 - 1 5 6 1 0 l 0 4 1 ~  

1- 

A Errata part change. 
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Replaceable Parts Model 8901A 

lhble 6-3. Replaceable Parts 

A5 08901-60010 - SERIAL PREFIX 1933A TO 2545A 

2BuK) 016&2lB 
21)(80 014001% 

28u)o Olg42202 

t h f e r  to Section 7 for update Informatton. 
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*Factory Seklected Component (Refer to Section 5). 

OB6S R P E 1 2 l - l ~ R l W l W V  
09969 RPEl2l-105XIRlWlOOV 
562w 154)156W9a2062 
562eS 3 0 D 1 0 7 ~  

ogssg RPE122-199x7R1o4Msov 
581119 15001oBxw2o82 
oggsg R P E 1 2 1 - 1 ~ ~ V  
OB6S m l ~ Y s V l ~ 1 ~  
56289 1-76- 

56289 154)1og)(w2o82 
56289 150Dlo6Xw2082 
w 1 1  nEw-249 
19701 -1HV47- 
12474 -7WM 

12474 
12474 SR2W273MM 
12474 -73MM 

A Errata p u t  change. 



VSVSZ 01 V&S6L Xld3kJd 1VJM3S - 05009-LO680 

L 
t 
? 
1 

t 
t 
? 
L 
L 

* 
0 
2 
E 

1 

2 

L 

L 
L 
L 
L 
L 

L 
L 
L 
D 
0 

L 
L 
L 
L 
L 

0 
L 
L 
z 
0 

0 

? 

a 
3 

sv 



Replaceable Parts Model 8901A 

A5 

HP hr t  
Number 

07574279 
0757.0280 

mB-2265 

5 1 6 6 5  

0883985 

-1665 

0757- 

w. D 

08901-60010 - SERIAL PREFIX 1933A TO 2545A 

0 
3 
9 
7 
1 3 ~ - R € S l + D I P l O . O K O H M X 1 3  

9 ReSmORlactrw.lmTFfcd)+-lw 
3 3 ~ T R M R l M 2 0 9 b T K F s D E - A D J l - I R N  
7 -2lK&.S%.lWTF= 

RESTOR 3.lW +l% .125W TF fcd)+-laO 
R E s l S r w l l K  tl% 125w TF lc1Oc140 
REsmoR 1A7K t1% .125W TF Tcoocloo 
RwsroR 464 t l %  .1m TF Tcazcloo 

3 ReSmOR 1K +l% .12W TF TCeotlOO 
7 WsSroR 2 1 K  COS% .lW TF TC=O+-S 
0 REgsroR 1- t l %  . l a  TF Tc=otloo 
2 1 RESlSlOR88.lK+l%.l25WTFlCd+l00 
2 REslsroR 10 t l %  .125w TF f c d k l a o  
7 40 ~ 5 1 1 + 1 % . 1 2 5 w T F l C d + l W  
3 REslsroR 1K +1K .125W TF lG-9cloO 
9 RESlSlOR lac t l %  .125W TF Tclotloo 
0 0 RESISTOR422)(+1%.125WTFTCrQc100 
9 RESISTOR 1oK +1% .125W TF lc=otl00 

1 3 REslsroRlmtctl%.125wTFTc3ocloo 
1 2 ~ 9 . o B K t l % . 1 2 5 W T F f c d ) + - l o o  
9 REsslm4dK+0.19b .lWTFTclOcl5 

3 REgsToR 1 K  t l %  .125W TF TClot l00 12- cr4-1/am1#)14 

UolAsSloNED 

t M r  to M i o n  7 for opdste infomution. 
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*Factory Selected Component (Refer to Section 6 ) .  A Errata part chaage. 



Model 8901A Replaceable Parts 

Re- 

A5 

0663.1055 

C 
0 

0 
S 
7 

6 
0 
9 
0 
6 

7 
0 
4 
5 
3 

7 
7 
5 
9 
6 

0 
7 
5 

W e  6-3. Replaceable Parts 
Illtr. yh.PartNumbef code ory. - 

08901-60010 - SERIAL PREFIX 1933A TO 2545A 

2 
1 

2 

3 

1 

1 

2 

2 
4 

tRefer to Section 7 for U P ~ A ~ C  Information. 

422K t l %  . l W T F  fcIocloo 
REssroRTRuA IN 20% TW 1-TRN 
-OR511 t l%. l2swTFTCd+lW 

2.37K t l Y  .125wTFTCpQtlW 
REslsraR 1Q5K 4 . 1 %  .lW TF TCd+lS 
REgSraRlactl%.125wTFTCIOclW 
REsIsKlR lac t l %  .12sw TF TclOclW 
REssTc#-TRu) 500 10% 1)(F 8#-ADJ 1-TRN 

AEGISTDR 51.1K t l Y  . 1 2 s W T F f c I D t l ~  - 1.WK t l %  .12w 7F T C d t l W  
ESlSTOR 6.WK t l Y  . 1 2 s w T F T c I o c 1 ~  
R E s l s T o R 2 1 5 t l % . l o s W T F ~ l W  
R E S S l O R l K t l % . l 2 s w T F T C d + l W  

511 t l %  . 1 2 s w T F ~ l W  
AEslsToR 51 1 t l %  .1zsw TF tcrotloo 
-am l a 4  t l o %  2sw cc 
REgsToR lac t l *  .125w lF TC=DclW 
AEslsroR loo< t l Y  . 1 m T F r 1 w  

ESSOR3.16K tl%.12WTF-l#) 
RESSTOR51.1KtlY.125wlFTCpQtlW 
A E g s T a R l Y c f K 2 5 W f f ~  

RDlSTORloactlw.l2swTFTbQClw 

REgsroFI 1oK +,l% .lW TF lc4+.25 

RE8sroR lac +l% .125wTF TcIQcroo 

EssloR 6 2 s  t 1 Y  .12w TF T C d k l W  
REslsToR 1 2 l K  t l %  .125WTFTC4tloO 

luoII 
OB464 
12198 
la498 
2Buy, 

12188 
1- 
1- 
m43B 
12490 

1- 
12498 
01121 
124DB 
12498 

124W 
1- 
lsml 

2&uy) 

2bo 

12498 

l249B 
12486 
12488 
12486 
11236 

1- 
12498 
1lps 

12498 

la498 

12498 
la498 

*&tory Selected Component (Refer to Section 5) .  A Errata p u t  change. 
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Replaceable Parts Model 8901A 

lbble 6-3. Replaceable Parts 
RdWOnCe 

A5 

o(lbyc3157 

0757a19 

OmQ116 

07574401 
OO#C;US2 

1%14800 
12514600 
12slQsQ) 
12514800 
125108oO 

D crrv. -. Mfr.PanNumber code 

08901-60010 - SERIAL PREFIX 1933A TO 2545A 

I REggKWl#LlK+l%.125WTFlC=OtlW 12198 CT4-1/&To-arz.f 

4 REslsroR 2% t.l% .125WTF Tc.oc25 284w O(Ise6631 

7 2 ~ 8 1 . 9 + 1 % . 1 2 5 W f ~ l W  12498 CT&l/&WlW 

2 RE~STOR 14.m t i %  .i2sw TF T w t i o o  
8 REssroRl t (o ( t l%. l25wFTcIoc lW 

4 WgSroR 1 M  +l% 1 2 5 W  TF TCd+lW 
8 REssroR 121K +1% .125W lF T c a ) t l W  
4 11 R E g g K W l 8 2 s t 1 % . l 2 5 W T F ~ l W  
7 R€smoR 511 t 1 Y  .125w TF Tc;roc100 
0 3 REggKWl287+1%.125wTFTcIoc1W 

8 REggKWl 2ls t 1 Y  .12w TF T ~ l W  
0 2 REssfoR~l+lY.125wTFTcrotl#) 

12498 CT4-l/&l&1472-F 
12498 CT4-l/&To-l783.F 

12498 a 4  
l24W CT4-l/aTO.l21&F 
12498 CT&l/&Tcn2sR-F 

12198 CT4-l/am287FM 

12498 CT4-l/&rn2lsR-F 
12498 CT4-1/&TDOlRF 

12498 CT4-l/&To-SllR-F 

3 REslSToR 19.m +l% .125W TF T w t l o o  12498 CTCl/&rnlg62-F 

0 REslsToA 681 t i %  .12W F lt%OtlOO 12498 C T 4 - 1 / a ~ l R - F  

7 REgSToRSll tl%.125wFTc=Qt100 12498 CT4-l/&WllR-F 

9 RESSTOR 10K t l %  .125wTFTC-ot100 luge CT4-1/&rnlw2-F 

4 RESISTOR 162 t i %  .125w F l'Cd+lOO 12198 CT4-1/&rn162R-F 

6 1 RESlSlOR-~10KloYTKFsIDEAR) 
8 1 ~ 5 S C t O . l K . l W T F T w t l 5  
3 RESETOR 1K +I% .125W TF lC=&-lW 
3 RESSTORlK41%.125WTFlC=O+lW 
7 REgsToR 511 +l% .12w TF T b o c l W  

6 ~ O R l o w + l % . 1 2 5 W l F l c I o t l W  

3 
2 RE~STOR io +iw . i s w  TF nxt+im 

RESLSTOR 1K 41% .125WF T w t l W  

0 
1 

0 COMECTORSUCOHT PIN 1.1cMMBscszsa 
0 CONMCTORSUCOHTPIN1.1-SQ 
0 cmwmmal CONT PIN 1.1- SQ 
0 CONWECTORSOLCONTm1.1-sa 
0 co"EcIoR.sa~PINl.1cMMBscszSQ 

RE8sToR 1 W t 1 Y  .12W TF T c I o t l W  
REslsToR 147K t 1 X  .125W F TC=O+lW 

*Refer to Section 'I for update Information. 
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12498 CT4-l/&TO-lOl-F 
24546 CT4-1/&TG1473-F 

12360 94.1561010414300 
12360 94.1561010014300 
12360 94.1s1010414300 
12360 94.1561010414300 
12360 94.156101014300 

*&tory Selected Component (Refer to  Section 5 ) .  A Errata part change. 



Model 8901A Replaceable Parts 

12514600 
1251#roo 
12514100 

1-4 

1- 

1-1 

1- 

7- 
1-a 
1-1195 
182&1211 
18201S47 

162&1S47 
182&1W 
1820141 1 
182&1198 
182&1216 

1902o(Y1 

1- 
1- 
19024062 

19024% 

C 
D 

0 
0 
0 

6 

2 

1 

3 

9 
0 
7 
8 
3 

3 
3 
0 
0 
3 

4 

9 
7 
9 

8 

M e  6-3. Replaceable Parts 

08901-60010 - SERIAL PREFIX 1933A TO 2545A 
COlT PIN 1.1MmAasXz sa 

COmECTORSQ CONT PIN l.l*LIMgsCsL sa 
#)"EcIoRsu. CONT PW 1.lCUISSCSZ sa 

27014 M l H  
18324 
01285 SN74LS175N 

04713 MGl4051 

04713 W14W 
04713 Wl-1  
012% sN74Ls75N 
01295 w4Lso3N 
a295 S74LS13BN 

41263 lN751A 

puy) 19024024 
04713 lNgT 
21140 1sm4m2 

mas wuow 

?-for to &ton 'I for update Mormatlon. *Factory Sokct.d Component (-far to  Saction 6 ) .  A Errata part chMge. 
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Replaceable Parts Model 8901A 

IIbbIe 64. Replaceable Parts 
Ref- -- 
A5 

w Part 
Number 

waol-6as3 
01m.2929 
0180-1746 
010.1746 
01-1746 
m m a m  
m a a m  
010.1746 
0 1 M W  
01maM 
01800374 

m w s m  
01a0.0374 

mwim 
01800374 

m6o9L179 
0100.0374 
mdo3boi 

01- 

0160.0970 
01600516 

w. D 

08901-60293 - SERIAL PREFIX 2606A AND ABOVE 

tRefer to Saalon 7 for upd8te Informrtlon. 

-6 

28480 01803878 
26460 016o-So2 
28480 01843501 
2au)o 0 1 ~ 1  

m m w z  

28480 0 1 ~ 7 6  
26460 Ol(ro0576 
21)uIO 01800516 
2au)o 0180-2929 
21udo 01-7 

26460 0160097 
28(80 01604576 
28480 01-6 
56289 15ao225x9020A2 
21wIo 0160405 

2&80 19014040 
mi71 1~41x1 
mi71 i ~ 1 i s o  
W171 lN4150 
PUIO 1#)10518 

*Factory Selected Component (Refer t o  Section 5). A Errata part change. 



Model 890lA Replaceable Parts 

A5 

C 
D 

1 
1 
8 
1 
1 

1 
1 
1 
7 
1 

1 

1 

3 
3 
2 

2 
4 
7 
4 
4 

4 
2 

1 
3 
7 
8 
1 

7 
3 
9 
S 
7 

0 
S 
0 
4 
0 

7 
8 
3 
2 
6 

lhble 6-3. Repkabk Parts 
m . ~ . r \ ~ u n b e r  code aov. 

08901-60293 - SERIAL PREFIX 2606A AND ABOVE 

9 

8 

1 

7 

2 

1 
2 

3 

12 
11 

7 

tRefer to Section 'I for update Information. 

28480 
28400 
28uK) 
2b(Bo 
28480 

m t 7 i  
28uy) 
2BuIo 
28uu) 
ON171 

ON171 

28uy) 

28400 
2BuIo 
OOOOo 

28480 
20480 
04713 
28(80 
04713 

28uy) 
z0460 

11236 
21)*80 
28480 
20480 
19701 

28(80 
a(546 
28480 
24546 
24546 

2646 
2- 
21546 
21546 
28480 

24546 
24546 
28uy) 
24546 
w6 

*Factory Selected Component (Refer to Section 5). 

lWMO20 
l 8 5 4 - m l O  

A Errata part chmgc. 

6-37 



Replaceable Parts Model 8901A 

Reference 

A5 
DesigMtion 

C 
0 

2 
S 
6 
0 
S 

4 
S 
7 
7 
5 

3 
7 
5 
S 
e 
0 
7 
8 
3 
0 

4 
3 
7 
3 
e 
6 
S 
6 
4 
4 

S 
4 
0 
2 
8 

4 
e 
4 
3 
3 

3 
8 
8 
4 
3 

%Me 6-3. Repheable Parts 

Mfr* Mfr.PartNumber code w. - 
08901-60293 - SERIAL PREFIX 2606A AND ABOVE 

1 
1 

8 

1 

1 

9 
7 

3 

3 

1 

1 

3 
3 

tWer to Sectlon 7 for update information. 
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#sLsToR 101%.125WFTcIQt100 
REsIsroR 1 0 s  .l% .lW F TcIoe lS  
REsIsloR-TRm u# rmc SDMa, 1-lRN 
RESlSrOR1.4Xl%.l25WFTCIOtlOO 
RESSTOR 1OK 1% .125W F TcIoel00 

REgSCOR6.8lKl%.l25WFTbQclW 
1OK 1% .12W F TccoCl00 

~ O R 5 1 1 1 % . 1 2 W F T c e o c l 0 0  
REsIslOR 511K 1% .125W F TCbOtl00 
RES~OR as 1% . i ~ w  ~ ~ c e o c i m  

RESLSTOR 1 K  1% .1W F lC-Otl00 
REStSTOR5111%.12WFTC4tlW 
REsIslOR low 10% 25w Fc fc1ooo1+1200 
-OR 1oK 1% .125W F TcIDclW 
-OR 1OOK 1% .12W F -100 

RESISTOR 3.1W 1% .12W F TcIoc100 
RESSTOR51.1K1%.125WFTCIOclW 
REslsloR-lRMR 2w 1mb c SlDEADJ 1-TRN 
~ Z l J K 1 Y . 1 2 5 W F T c p o c t 0 0  
REslsToR 100 1% .125W F T c I o t l 0 0  

RESlSTORlM1%.125WFTC=OtlW 
RESSTOR 1 K  1% .12W F T c I o c l o O  
REsIslOR 511 1% 125W F TcIoc l00  
REstsTocI 750 1% .125W F Tcd) t lW 
FESlSTA 3.- 1% .125W F T C 4 t 1 0 0  

RESISTOR 1OK .1% .12W F Tcdk25 
REsLsroR 21% 1% .1W F T b o c 1 0 0  
REsmoR10(.1%.125WFTcroc25 
RESISTOR l.W 1% .1zsW F TC30cSO 
FESlSTOR 1.- .1% . l a  F TC-OtSO 

RESLSTOR 1oK 1% .125W F t c r O t l 0 0  
RESLsTaR 2.w .l% .12W F Tcooc25 
RESLSTOR 1oK 1% .125W F Tcoot100 
REslsTOR 14.X 1% .12W F TC+Ot100 
REsIslOR 1% .1% .125W F toot25 

REstsroR l.W .l% .125W F TcrDcso 

REsIslOR 82.SK 1% .12W F TC=Ot100 
RESISTOR 19.W 1% .125W F TcLo+-100 
RESTOR 19.W 1% .125W F TcpoCl00 

RgsroR 1S.W 1% .125W F t c l o t l 0 0  
RESISTOR 1 2 l K  1% -12% F Tc=ocI#) 
-OR ln# 1% .1W F TC=OtlW 
REsIslOR 1 M  1% .125W F TooCloO 
RE8sToR 750 1% 125W F TC=Otl00 

=OR ILVK 1% .I= F TCIOcim 

24546 
28480 
26uy) 
24546 
24546 

24546 
24546 
24546 
24546 
CaBW 

24546 
24546 
ol121 
24546 
24546 

24546 
24546 
26uy) 
24546 
24546 

28480 
2454 
24546 
24546 
24546 

28180 
24546 
28480 
28480 
28uu) 

24546 
28480 
wb 
24546 
28180 

28180 
24546 
24546 
24546 
24546 

24546 
24546 
24546 
2BuK) 
24546 

*Factory Selected Component (Refer to Section 6) .  A Errata part change. 



Model 8901A Replaceable Parts 

lhMe 65.  Replaceable Parts 

A5 

W 4 4 1 6  
07574416 - 
Oaeesul 
07574419 

W405 
41570119 
21043103 
069M2s9 
07574280 

0757ozIy) 
OmozIy) 
07674416 
07574465 
4m.Cc346 

W 4 2 W  

125106#) 
12514800 
12514600 
12514800 
1251- 

125108oo 
12514800 
12514600 

le264471 

08901-60293 - SERIAL PREFIX 2606A AND ABOVE 

r WSISTWt511 l%.125WFTC4+lW 
7 RESGIDA 511 1% .125W F TC+tlW 
0 S REssToR287l%.lzsWFtcIDtlW 
8 RESSTOR 2 l S  1% .125W F T c I o t l W  
0 7 REstsToA681lW.12SWFTC-OtlW 

4 4 REgSrOR1621%.125WFTG4tlW 
0 -681 1%.125WFTC-OtlW 
8 1 ~ o R . ~ 1 o K l o % c s D M R l 1 7 - m  
8 1 R E s m o R 5 9 K . l % . l W F ~ l 5  
a 
3 
a 
r 
8 R E S l S T O R l ~ l % . l 2 5 W F ~ l W  
2 

1K 1% . lSW F Tc14c1W 

1 K  1% .12W F tclQc100 
ESlSTOR 1 K  1% .12W FTC4i-100 

611 1% .12W F T c I o c l W  

RESSTOR 10 1% .12W F TCeotlOO 

24546 U l ~ T & l o O 1 +  9 REgsToR 1 K  1% .12W F TcIQclW 

a480 125106oo 
28aO 125146(10 

21141Y) 12514600 
28uy) 1251.48#3 

28480 1251.48#3 
2Buy) 12514800 
28400 , 12514800 

21141~) iniam 

m 4  v256n 
21014 W l l H  
27Ol4 W l l H  

01285 UQOlAL 

*F.Ftory Selected Component (Refer to Section 5). A Errata part change. 
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Fteplaceable Parts Model 8901A 

HP Part 
Number 

le264371 
1(12601#1 
182&0605 

1- 
l02W6W 
luzo.1195 
luzo.12ll 
1&?0-1411 

1uzo.llW 
1lt280371 
1&?0-1218 

lBCQ-0046 
1902- 
19029024 
1902- 

81- 

C 
D *- 

ZbbZe 6-3. Replaceable Parts 

lkraiption Mir.PartNumbef code 

08901-60293 - SERIAL PREFIX 2606A AND ABOVE 

?Refer to Section 7 for update information. 

640 

*Factory Selected Component (Refer to Section 5). A Errata part change. 



Model 8901A Replaceable Parts 

A6 

WPut c 
N u m b ~ D  

m w 9 7  8 

'I)rMe 6-3. Replaceable Pwts 

w. 

08901-60114 - SERIAL PREFIX 193349 TO 2308A 

1 AyDEUOOUUfOR-Y 21)uK) ~ 1 4 0 1 1 4  

1 
1 
1 

1 
2 
9 

5 

1 
1 

1 

1 

1 

1 

1 

2Mw 
08535 
284m 

08535 
2wo 
52763 
089L13 

5QBo 

15Q)22BxoO15Bz 
M W  249 
15Q)l#wa2#v 
1- 
01w3538 

lyD158xoo2oB2 
016&2199 
016oaon 
1 5 0 0 1 ~  
15001- 

?Refer to Section 7 for updrte infOrm.t lOn.  *Factory Selected Component (Refer to Section 5) .  A Err8ta part change. 
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Replaceable Parts Model 8901A 

M e  6-3. Replaceable Parts 
Reference 

A6 

1901-1098 
19014098 
1901-1068 

1901.1098 
1901-1098 

lwl-1068 
leol-1098 
1901-1068 
1901Q539 
19010539 

C 
0 

8 
4 

8 

3 

2 

7 
5 
0 
5 

a 
8 
2 
2 
3 

8 
5 
1 
0 
5 

6 
S 
0 
5 
2 

1 
1 

8 
8 
a 

Mfr. Mfr. PIVl Number code 

08901-60114 - SERIAL PREFIX 1933A TO 2308A 

t b f e r  to Section 7 for upd8te information. 

6-42 

ON171 1N4150 
ON171 1N4150 
wiii imiso 
28180 19010539 
28180 19010539 

*F.ctory Selected Component (Refer to Section 5). A Errata part change. 



Model 8901A Replaceable Parts 

Reference 
D88QMtkn 

A6 

C 
D 

8 
8 
1 
1 
8 

3 

2 

0 
4 
0 
0 
4 
0 

0 
4 
9 
0 
4 
9 

2 
2 
4 
5 
8 

9 
3 
0 
0 
5 

2 
2 
8 

7 
8 
7 
7 
7 

3 

7 
7 
4 

Tbble 6-3. Replaceable Parts 

Mfr- Mfr.PartNumbef code w. 
08901-60114 - SERIAL PREFIX 1933A TO 2308A 

?Refer to Section 7 for update iaformrtlon. 

28m 
12403 
Wl?l 
SNm 
1203 

284m 

284m 

081R7 
101179 
284m 
081R7 
16178 
284m 

o(LBTI 
16179 
2Bu)a 

161179 
2BuI) 

91837 
91637 
92159 
24226 
24226 

92159 
01m 
2Bu)a 
32159 
01837 

284m 
#yKK) 
28480 

0471 3 
0471 3 
2w2? 
W713 
2L(M 

28480 

2m27 
2M627 
2m27 

man 

*Factory Selected Compooent (Refer to Section 5). A Errata put change. 
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Replaceable Parts Model 8901A 

Reference 

A6 

M e  6-3. Repheable Parts 

08901-60114 - SERIAL PREFIX 

3 5  
4 4  
0 

3 
3 

e 2  
7 1  

8 
8 
3 
2 1  

7 
3 
3 

RESISTOFI SM +l% .1m TF TCd)clW 
REslsToR4aCl%.125wTFTcIoclW 
~ o R 1 W + l % . 1 2 5 w T F l c = o + l W  

REslsroR 1 K  t l %  .125w TF TcrOClOO 
REslsroR lK+l%.125wTFfcaklW 
NMAssGNEo 
REslsToRs19+1%.1mTFTC60+1w 
R E g s T o R ~ . 4 S t l % . 1 2 5 w T F ~ l W  

REslsroR 198K t l %  .12w TF l c = o t l o O  
~ l . w K t l % . 1 2 5 w T F T c I o c l o o  
RESSTOR5.11K t l % . l ~ T F T C d k l W  
rogsToR 4 . 7 s  t l %  .12w TF TCd)clW 
WASSKWED 

RESSlOR 51.1K t l %  .125WTFlc=otlW 
R € S S l O R 5 . l l K c l Y . l ~ T F T C d ) c l W  

lK+1%.12SWTFTcIoclOO 
4 
0 R E g S r o R 4 a  tlY.125wTFTcoDclw 

5 4 R E s s r o R 6 . 1 8 K t l Y . 1 2 5 w l F ~ l W  
3 RESlSTOR5.11Ktl%.125WTFTbOclW 
3 2 R€SSlOR75K+l%.125WTFTCd)tlW 
9 ~ o R 1 O K t l % . l 2 5 W T F l c = o + l W  
3 REslsToR 363 +l% .125wTF fcIoc-1oo 

REgsroR 1M t i %  . l m T F  T C 4 t l O O  

tRefer to Section 7 for update Informatlon. 
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1933A TO 2308A 

04713 2N3251 
04713 2N3w4 
04713 -1 
of263 2ho218A 
2Bu)o 18s0404 

m627 CPa71 
2Buy) 1- 
21w6n Ma0ePzG1 
04713 2N22pA 
04713 OK1251 

2w27 -1 
04713 -1 
04713 2N32S1 
04713 -1 
04713 8R93 

04713 2N3904 
2M627 -1 
2M27 xwBCp201 
04713 zN2Pu 
m627 CP407l 
m627 xazaW!&l 
12498 c f 4 - l / & ~ l - F  
12498 CT+l/8-lW1062-F 
12198 cf4-l/&loa3R.F 
12488 cf4-1/8-T0122A-F 
12498 CT4-1/&TGlOl-F 

12498 cr4-1/8-lWlWl-F 
12498 CT4-1/8-T&lWl-F 

12498 cf4-1/8-lG618R-F 
iz*98 cf4-ilsrostn-~ 

12498 cf4-l/&lO-l%l-F 
12498 cf4-1/8-10.1%1-F 
12498 cf4-1/8-Wlll-F 
12498 cf4-l/&W751-F 

12198 cT4-l/&W112-F 
12498 cf4-l/&lW5lll-F 
12498 cf4-l/&lWlWl-F 
12498 cf4  
12498 CT4-1/8-T04Z?l-F 

1 m 1  5033Rl /a~191.F  
1- cfcr/&T&5111-F 
12488 cf4-1/&lW7502-F 
12198 cT4-l/E-lWloo2-F 
12198 cf+r/a1- 

*Factory Selected Component (Refer to Section 5 ) .  A Errata part change. 



Model 89OlA 

Refemwe HP Pan 

~ 

C 
D 

6 
4 
3 
0 
4 

3 
7 
6 
3 
0 

1 
2 

9 

6 
7 

6 
0 

8 
5 
3 
6 
7 

6 
0 
1 
7 

8 
7 
7 
0 
0 

1 
9 
7 
0 
9 

4 
2 
5 
5 
5 

M e  6-3. R e p k a b k  Parts 

Qw. - Replaceable Parts 

08901-60114 - SERIAL PREFIX 1933A TO 2308A 

3 

3 

5 

2 

3 

4 
1 

1 

1 

2 

2 
2 

1 
1 

1 

2 
3 

tRcfcr to Section 7 for update information. 

- loac t l %  .125w TF tcrDt-100 
REsrsroR a m  C l Y  .125w TF TcIQcloo 
REgsroR 19.6K t l% .125w TF TcIocl00 
RESSTOR loo t l Y  . lzsW TF Tc=o+-l00 
WgSroR 178 t l Y  .12m TF Tcmotl00 

WSlSTm 1 K  t l %  .125w lF lC=Otl00 

REgsroR low t 1 %  .1m TF f c I o c l 0 0  
R € S S l U R 5 . l l K t l % . 1 2 5 W T F ~ l ~  - HK t l n  d25W TF f c l o c l 0 0  

woTAssy.wED 
REgsToR 916 t l %  .12m TF TcIoct00 
REgsroR 1K t l %  %W lFTCEDc-100 
NQTASgoND 
RE952oR 1oK t l Y  .125w TF Tceocr00 

RESSIOR loac t l %  .125w TF lckot l00 
RESISTOR511 t l %  . 1 2 5 w T F T ~ l o o  
I3oTAssmEn 
REgsroR low t l %  .12m TF ~ 1 0 0  
REgsroR loo t l Y  .1m TF f c l o c l 0 0  

RESSTOR 3.m t l Y  .12w TF Tc3oc-100 
RESISTOR 26.7K t l %  .12w TF Tcmocl00 
RESISTORS.llKtlY.l25WTFlC=0+-100 
WsSToR loOK t l %  125w TF f c I o c l 0 0  
REssraR 7.6BK t l %  .125w TF fcdk.100 

RESSTOR 2.43K t l% .125w TF Tc=otl00 
RESLSTOR loo t l Y  .125w TF Tc=a+-l00 
RESSTOR 4.64K t l %  .125w TF Tcloc-(oo 
REssTm 26.1 t l Y  .125w TF T b o t 1 0 0  
mAsSK3NoD 

RESISTOR 31.6K 44.1% .lW TF T c l o t l S  

REsLsroA511 tl%.l25wTFTC.Qcl00 
#s6K# 3.16K t l %  .125w TF Tcloc-100 
REgsroR loo t 1 W  .125w TF lC=Otl00 

REIOSTOR-TRMR !iK 1 o y T K F ~  1-TRN 
REBmoR 1S.w t a l %  .lw TF t c l O c l 0  

n€sfsTm 681 t l Y  .125w TF Tceocloo 
AEgsroR a.7K &.1% .1w TF TCnDclS 

REssloR 4 a  t1Y  .125w TF fcIocloo 
REssTm 10 t l Y  125w TF T b o c l 0 0  
nEslsmR lac -1% .lW TF Tclocro 
REsSluR 523 +l% .1m TFTcIocl00 
REsmoR 523 t l %  .12m TF T1Qtl00 

11 tis .i25w TF tcro+-1oo 

RES~STOR 5 .62~  tis .i2w TF iclot-lm 

REslFfoR 464 41% TF TCd+-l#) 

12498 
luge 
124W 
12498 
12498 

luge 
12498 
luge 
12498 
12198 

12498 
12498 

12498 

12498 
12498 

12498 
12498 

12498 
12498 
luge 
12498 
12498 

12498 
12498 
12498 
wo9 

os464 
12498 
1- 
12498 
12498 

26400 
08164 
12498 
12498 
OB464 

12- 
#u39 
09464 
luge 
12498 

*kctory S.1aCt.d Component (Refer to Section 6 ) .  A Errata part change. 
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&placeable Parts Model 0901A 

ABRLn 

ABRL)o 
AERm 
ABRgo 
-1 

A8R93 
Am94 
A6R95 
Am96 
Am37 

MRQ8 
A6Rm 
MRlOO 
Am101 
-102 

A6RlW 
A6R104 
-10s 
-108 
Am107 

MRlOB 
MRlW 
Am110 
Am111 
Am112 

Am113 
h6R114 
Am115 
M 1 1 6  
-117 

MR118 
MR119 
M R 1 P  
-12l 
M R l P  

C 
O 

I 
5 
1 
0 
I )  

7 
3 
8 

e 
3 
9 
4 
e 
8 

9 
2 
0 
7 
9 

7 
0 
4 
9 
I )  

8 
3 
3 

3 

3 
2 
7 

4 

1 
3 
9 
3 
3 

8 
6 
7 
0 
1 

%ble 69.  Replaceable Parts 

Mfr. Ytr.RrtNumbw code QlY. 

08901-60114 - SERIAL PREFIX 1933A TO 2308A 

1 

1 

1 

1 

1 
3 

4 

1 

1 

2 

tRcfer to Sectlon 7 for update Information. 
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12KCQ.lY .lWTFT(tOclO 
REsLsroR 523 t l Y  .125w TF Tcdztloo 
R E S S t O R 1 2 1 K t l Z . 1 2 5 W T F ~ l W  
REgsroR 11K t l Y  .125WTFlCkOtl#) 
REsisTORslsK+o.lw.1wlFTcIotls 

-OR 161 tis .imm x = o t i o o  
ESSTOR 1 AlK t l Y  25W TF lC=O+-lOO 
REstsToR 215 t l Y  125W TF Tcloc loo  
NOTASSKWD 
REslsToRloKtl%.125wlFlCkOtloo 

REgsToR 82s M l %  .lw TFlC4l-15 
REslsroR so.@ t l Y  . law lF fcIocloo 
RESISTOI, 162K tl%.125WTFTC=OtlW 
REslsTOR 1oK t 1 Y  .125W TF Tcnocloo 
REslsToR 562 t l Y  .125w TF Tcmocloo 

~ O R 2 3 7 t 1 % . 1 2 5 w T F T ~ l W  
REsmoR 1 K  t l X  25WTFTcIoclW 
REYSTOR 51.1 t l Y  . 1 2 5 w T F ~ l O o  
REsmoR 11.BKtlY.125WlFTbOtlW 
REstsToR 3.63K t 1 Y  .1m TF TcOQclW 

REsSlOR 7% t l Y  .1m lF TC=Otl00 
REslsTm loo t l X  .1m TF TCrot-100 
REslsToR261 tl%.125wTFT(tOcloo 
RESISTOR 1.47K 41% .125w lF T c d k l o O  
RESSTOR a . 7  tis .i25w TF T c s o t l o o  

REsLsroR 3.- t l Y  1 2 5 W  TF TbOclOO 
~ O R 2 l s K t 1 % . 1 2 5 W T F T b o t 1 0 0  
REslsroR 2l% t l Y  .125W TF lCkOt100 
NOTAsu3NEo 
REssTOR 2lsK t 1 K  . law TF TCa)clW 

RESSTOR 21 sK 41% .125w TF lc=otloo 
REslsTm W1K t 1 Y  .125wTF T G d t l W  

mA!smuED 
RESLSTOR 1 M  t 1 Y  .125W TF fcdCtrO0 

 RESIST^ si 1 tis .I- TF i b o c i o o  

REsmoR m +dy 25w cc T ~ ~ + 1 2 0 0  
RESISTOR 1 K  t l %  .lW TF TGBt.100 
REgsfoR 10K t l Y  .125W TF TcIQtlOo 
mAsSKsM0 
~ 5 . 1 l K t l Y . l 2 5 W T F T C r O t ( W  

REgsToR 3.- t l Y  .125W lFT(tOc100 
REslsTMI lax t 1 Y  .125W TF r c3oc r00  
W W  1% 41% .125W TF -100 
R f S l S l a  1OK 41% .lW TF T b o c l W  
REslsroR 4.m 41% .125w TF T G d t l o o  

00464 
12198 
12496 
12498 
ab464 

12190 
12498 
12190 

12198 

Qouy 
1- 
12198 
12498 
12190 

12498 
12498 
12498 
12198 
12498 

12498 
12498 
12498 
12498 
DBo9 

12498 
12498 
12498 

12498 

12198 
12498 
12498 

12498 

m 121 
12198 
12198 
W171 
12498 

12198 
l2lDB 
124W 
12- 
12490 

.RCtory Selected Component (Refer t o  Section 5). A Errata part change. 



Model 890l.A Replaceable Parts 

A6 

MRlP 
A6R124 
MU125 
MR126 
AbRl27 

MU128 

m 
Amp2 

SUI 

Mu3 

Mus 
Mu6 
A6u7* 
Agwl 
A6U9 
Awl 0 

-1 
A(NR;! 
LbvR3 
A6vR4 

Mu" 

M e  6-3. Replaceabk Parts 

lkrcrlption 

08901 -601 14 - SERIAL PREFIX 1933A TO 2308A 

D b u o u ( 2  
124s cT+lIglcLl%6R+ 
01121 cBpti5 
12498 Cr4-lIg10-1SsR-F 

RESSTOR 1ootl%.125wlFTceoc100 1 2 w  cTLlIglcL1Ol-F 

12360 oc156101oQ1o3oo 
1- w-155101~143-m 

27014 uI3oBAH 
28u)o 1- 
27014 
20460 Q09014m75 
27014 LUZOlM 

27014 uc312H 
2810 182€-00& 
012% wUs75N 
01% SN74Ls138N 
01295 sN7uSooN 

28180 1-72 
04713 lN827 
2LU80 1900-3054 

tRefer to Saction 7 for update laform8tlon. 'Factory Selected Component (Refer to Section 5). A Errata part change. 
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Replaceable Parts Model 8901A 

Reference 
Desigrution 

A6 

HP Part 
NUInbOf 

C 
D crrv. 

SERIAL PREFIX 2309A AND ABOVE 

8 1 AMDEwDuAToRAssEL(BLv 28480 

4 1 AMDRlowLAxIRAssEMBLY 28480 

?Refer to Scctlon 7 for update information. 

6-48 

56289 
56289 
28480 
28480 
28uy) 

28480 
28480 
52763 
28480 

28480 
28480 

28480 
28480 
28480 
a8480 
28480 

28480 
28480 
#)o 
56289 
56209 

28480 

2e480 
a8480 

28480 
56289 

56289 

56289 
28480 
58269 
56289 
a8480 

*Factory Selected Component (Refer to %tion 5). 

Mfr.  Part Number 

ob00180210 

OL)#)140246 - 

01604832 
O l a 4 3 ! i  

0160412 
Olbou)32 

01604822 
0160435 

0160.4833 
01644833 
0160412 
15ao22ow12w 
1500156x902082 

016oUu2 

rnw-aa 

rnme.07 
OlsoUDs 

01843501 

01803539 

A Errata part change. 



Model 8901A 

M e  6-3. Repheable Parts 

Replaceable Parts 

A6 

Mfr. 
Code 

SERIAL PREFIX 230949 AND ABOVE 

0180-1746 5 cApAcIK#4XO 15UFtloY 2OVDC TA 58289 
manem 3 -3SPFcM1oovDcCERoc3o 28180 

58289 
56289 

280 
28180 

58289 
#289 
28u)o 

28180 
280 
28480 
28180 
28180 

i%2w 
54289 
28180 
28180 
#21)I) 

tRefer to Section 7 for update information. 

2Mm 
54289 
28480 

*Factory Selected Component (Refer to Section 6). 

yfr. Part Number 

1500156xso2m2 
01804807 

0160.4334 

m809o8 

150015gX902aBz 

0160.035 

o1o.m 

rnBouUs 

m6o41125 
m m a i o  

0160433 
018041125 

1- 
1500156)(902082 
01804012 
01604801 
1 5 0 0 1 7 4 ~  

m6w822 

01600166 

01605714 

0160.478s 

0160409 

A Errata part change. 
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Replaceable Parts Model 8901A 

2bUe 6-3. Replaceable Parts 
Reference 

M g M m  

A6 

-1- 
*6cRs 
A6CR6 
M a 7  
AbQuI 

McR9 
-10 
m 1  1 
-12 
-13 

-14 
-1s 
-16 
-17 
A6CR18 

-19 
ABCR20 
-1 

A6.U 

Aw4 

Mfr. 
code 

SERIAL PREFIX 2309A AND ABOVE 

tRefer to Section 7 for update information. 

6-50 

ON171 
ON171 
miti 
mi71 

28480 
28480 

28480 

28480 
28uK) 
28480 
28480 
ON171 

ON171 
28480 
28480 

Mfr.  Part Number 

1N4150 
1N4150 
lN4lso 
1N4150 

imio539 
imi-om 

28480 19014518 

28480 12501220 
28480 21900124 
28480 29504018 
28480 12501220 
28480 2190.0124 
28480 26540078 

28uK) 1250-1220 
28480 2190.0124 
28480 29504018 
28480 12501220 
28480 21900124 
28480 29504018 

28480 91404210 
28480 $1404210 
28480 $l*OQnl 
28480 91400212 
28480 91400213 

28480 9100-1662 
28480 9100-1633 

*Factory Selected Component (Refer to Section 5). A Errata p a r t  change. 



Model 8901A 

A6 

C 
D 

D 
5 

2 
2 

7 
2 

7 
0 

2 

3 

3 
0 
0 

0 
7 
1 
7 
1 

0 
0 

2 

4 

9 
7 

7 
0 

7 
0 
9 

6 
3 
3 
4 
0 

w. 

1 
4 

1 

1 

13 

5 

1 

13 

1 

1 

1 

t 

6 

tRefer to Section 7 for update information. 

%Me 6-3. Replaceable P a m  
Mfr. 
code - 

SERIAL PREFIX 2309A AND ABOVE 

28uIo 
28uIo 

2Bu)o 
#KKK) 

04713 
04713 

04713 
28480 

012% 

17856 
28480 
28480 

04713 
04713 
04713 
04713 
01295 

211480 
28480 

28uIo 

211480 

04713 
04713 

04713 
28uIo 

04713 
2Cu80 
04713 

24546 
24546 
24% 
24% 
24546 

'Factory Selected Component (Refer to Section 5) .  

Replaceable Parts 

Mfr.  Part Number 

maim 
81100131 

08901ooo18 
0RDUlBYDESQUPTK)N 

2N3251 
Mpa29as 

2N5114 
18540404 
1- 

ZN2QO7A 
2N3251 
2H390( 
2N3251 
2U2218A 

185*010( 
10544404 

2Eopu 
10544404 

A Errata part chanec. 
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Replaceable Parts Model 8901A 

M e  6-3. Repluceable Parts 

A6 

OZ5l-0416 7 

maol 0 
06S6-3152 8 

tRefer to Section 7 for update information. 

6 5 2  

Mfr. 
code 

SERIAL PREFIX 2309A AND ABOVE 

RESISTOR 1 K  1% .125W F TcZot lW 
RESTOR 1K 1% .125W F TClQclW 
REslsToR 82W 1% .125W F TGzOtlOO 
RESISTOR 1oK 1% .125W F Tcooc100 
REspsToR lK1%.125WFTC+QtlW 

NOT- 
NOTASSKSMD 
RESISTOR 3l.M 1% .125W F TCIQclOO 
REslsroA 51.1K 1% .125WFTCdklW 
RESISTOR 51.1K 1% .125W F lC=OtlOO 

RESTOR lOK1%.125WFT&O+-lW 
RESTOR5.11K1%.125WFTCIOtlW 
RESTOR 5.11K 1% .125W F Tcb)clW 
REslsroA 348 1% .12W FTC=OtlW 
-OR 82% 1% .125W F fcdk.100 

R E S T O R 1 0 K 1 % . 1 2 5 W F T ~ l a 0  
RESLSTOR 237K 1% .125W FTccoClW 
RESISTOR lWKl%.125WFTcdklW 
RESTOR lWK 1% .lZW FTbOt-lW 
REslsroR 348 1% .125W F T o o t l W  

RESISTOR5.11K1%.125WFTCrOclW 
RegsToR l#w( 1% .125W F Tcdk lOO 
RESTOR 51.lK 1% .125W FTCrOclOO 
RESISTOR 51.1K 1% .125W FTG4+-1M) 
RegsToR3161%.125WFICEQt1W 

RegsToR 19.6K 1% .125W F Tc=QclOO 
RESLSTOR 18.M 1% .125W F TCdklOO 
RESSOR511 1%.125WFTCd)clW 
RESlSToA 422K 1% .125W F TC=O+-lOO 
ESSToA 1 K  1% 25W F T W l W  

RegsToR la0 1% .12SW F TCkOtlOO 
~ l W 1 % . 1 2 5 W F T C l Q c l W  
RESISTOR 5.1lK 1% .125W FTCIOClW 
RESISTORllKl%.125WFTCIOtlOO 
NOTAsgMD 

RESLSTOA3161%.125WFlC=OtlW 
ESlSlOR 1 K  1% 1sw F T o o t l W  
NoTAssmEo 
RESISTOR 1W 1% .12W F TcIoclOO 
NOTAsgoND 

REslsToR511 1%.125WFlc=QclW 
N o T A s g M D  
NoTAsgMD 
~ O R l W l % . l Z W F T C r O c l W  
REgSTOR3.48Kl%.125WFTCd)clW 

24546 
24546 
24546 
24546 
24546 

24546 
24546 
24546 

24546 
24546 
24546 
24546 
24546 

24546 
24546 
24546 
24546 
24546 

24546 
24546 
24546 
24546 
24546 

24546 
u546 
24546 
24546 
24546 

24546 
24546 
24546 
24546 

24546 
24546 

24546 

24546 

24546 
24546 

*Factory Selected Component (Refer to  Section 5). 

Mfr. Pan Number 

ul/amlwlr 
CCl/aTO-lOOl -F 
U-l/alo4l25l-F 
ul/amloo3P 
u l ~ m 1 w l - F  

Ul/&lO-SllA-F 

A Errata part change. 



Model 890lA Replaceable Parts 

M e  6-3. Replaceable Parts 

A6 

M f r .  
code 

SERIAL PREFIX 2309A AND ABOVE - 5 1 REgSTOR26.?Kl%.l25WFTClOclW 24546 

NoTAsgQNoD 
UUO8-4472 7 1 ~7bl l ( lK.125WFTC-O+-100 
-50 6 REssloR 2 S K  1% .1W F-100 

maol 0 nEslsmR loo 1% .12m F f c I o t l 0 0  

- 7  REsmoR 26.1 1% .125W F lC=Oi-lW 
NoTAssIoND 

-48 8 2 R E g s T o R 3 1 A K . l % . l W F t c a k l S  

07574200 7 5 REgSTOR5.821(1%.125WFTC’dk(#) 
m a 1 6  7 REslsToR 511 1% .12W F TCd+lOO 
wsMl52 8 RESSOfl9*(y( 1% .125w F Tcrot.100 
O l b l o u l  0 REslsToR 100 1% .125WFlcpot1W 
2looao7 1 2 ~ m h m 5 K l o Y C s l D E A D J I - T R N  

o(106LIBSs 9 1 ~ 1 3 S K . l % . l W F T G & - l O  
0 8 8 8 4 # 2 7  RESLSTOR 464 1% .1W F TG&-l00 
Olti70119 0 ~ 6 1 ) 1 1 % . 1 2 5 W F ~ l W  
a8890149 9 1 wsIsK#26.7K.l%.lWFfCak-15 
06s84u7 4 REslsToR & 1% .125W F t c l o c l W  

0757- 2 RESISTOR 10 1% .1W F TCd+l00 

o(1984454 5 3 ~ S P 1 % . 1 2 5 W F t c I O t l W  
O g 8 8 4 0 1 5  wsIsK#SP1%.12WFlC=Oi-lOO 

4151.0198 3 RESJSTOR~.~~IC~Y.~~~WFTCIDC~OD 

5 2 ~ 1 2 K . 1 % . 1 W F T o d ) c l O  

24546 
24646 

24646 
24546 

21uM 

24546 
24546 
24546 
24546 
2e480 

2e480 
24546 
24546 
280 
24546 

24546 
21u80 
24546 
24546 

o w a a o % 5  -OR 1% .l% .lW F -10 21)4(w1 

0898(nSl 5 12SK .l% .125W F T b o t 2 5  19701 

0 6 S s 4 5 4 5  ~ 5 Z 1 1 % . 1 2 5 W F ~ l W  
07574444 1 4 RESLSTOR121K1%.125WFTCIO+-lW 
m510149 0 REgSTOR 11K 1% .125W F TC=OtlOO 
#oggg(48 6 RESSTOR 3 1 s  .l% .1W F T c o o t l S  
o ( l s e a o 6 2 7  REslsToA 464 1% .12W F TcIOclOO - 3 1 RESSTORlA7Kl%SWFfClOc(OO 
068&3UO 7 7 R E S S l O R l S 1 % . 1 2 5 W F T ~ l W  

NoTAssiuEo 

*Refer to Section 7 for update information. 

24546 
24546 
24546 
21u80 
24546 

24546 
24546 

*Factory Selected Component (Refer to Section 5). 

Mfr.  Part Number 

ccl/8-T&5lllP 

cc1laro;usl-F 

A Errata part change. 
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Replaceable Parts Model 8901A 

R- 
Designation 

A6 

A(vIBI 
A6R88 
A8AB9 
A6R90 
A6A91 

A6R92 
MRs3 
AbR91 
ABR95 
A6R96 

A6Rgl 
A6R98 

-100 
Am101 

-102 
-103 
AB11101 
AB11105 
AB11106 

-107 
-108 
Am1w 
Am110 
-111 

AB11112 
AB11113 
-114 
AB11115 
-116 

Mu117 
M u l l 8  
AB11119 
-120 
AB11121 

AB11122 
AB11123 
AB11124 
MU125 
Mu126 

AB11127 
AB11128 
AB11129 

WPaR c Q& 
Number D 

07574199 
07574199 
088811825 
0757.0416 

08986821 
o8(pepss 
075742m 
07574442 

07574401 
08983(54 

9 
3 
0 
4 
9 

7 
7 
2 
0 
7 1  

9 7  
7 6  
0 
4 
9 

7 
8 
3 
3 

3 
3 
2 1  
7 

4 
1 
3 
9 

3 
8 
6 
7 2  
9 

3 

7 
1 
7 

0 
3 

t u f e r  to  Saction 7 for update iafonn8tion. 

6-54 

M e  6-3. Replaceable Park 
Mfr. 
Code Mtr. Part Number 

SERIAL PREFIX 2309A AND ABOVE 

REslsToR 1OK 1% 125W F TcIQcl00 
R€SSlOR 825 .l% .lW F 1-15 
RESlWOR 100 1% .lW F l c l o t l 0 0  
RESLSKWI l6.W 1% .125W F l c I Q t l 0 0  
RESlWOR la 1% .125W F Tcroc100 

REslsToR 464 1% .125W F X k O t l 0 0  
ESSlOR 198 1% .125W F T c l o t l 0 0  
WgSroR l K l %  25WFtClOcfW 
RESISTOR 51.1 1% .125W F Tcd)c100 
RESSWIR iim 1% F ic3o+.irn 

RESISTOR 3.83& 1% 125W F TC-Otl00 
REsLsToR 7 s  1% .12W F lC=Otl00 
REstsroR 100 1% .12W F TcpoCl00 
RESISTOR 281 1% .12W F Tc3ocl00 
RESISTOR 1.47~ 1% . i 2 5 ~  F n w t i r n  

REslsIoR 26,11% .12W F TcIQcl00 
REslsToR 3 . a  1% .12W F TCIOt-100 
RESISTOR 2l5K 1% .lBW F lC=O+-l#) 

NOTASSYWED 

RESLSKWI 2lsK 1% .125W F tcIocl~ 
~ O R 2 l ~ 1 % . 1 2 5 W F T c b ) + - I ~  
RESLSTOA 681K 1% .125W F lCbO+l00 
R E 8 s T o R 5 1 1 l % . 1 2 5 W F ~ l W  
NOT AssiwED 

RESLSKWI a s  1% .iw F ic;QI-irn 

RESISTOR IM 1% .iw F rc.rQtrrn 
RESISTOR ZM 5% 25w R: lCY000/+12m 
REsIsroR 1K 1% .125W FTc3otlOO 
RESISTOR lOK 1% .1W F Tc3oclW 
NorAsgoNED 

RESISTOR 5.11K 1% . 1 W  F fcIQc-100 

RESISTOR loOK 1% .125W F TC4+-100 

RESISTORlWl%.l25WFTclotl00 

RESISTOR 3 . 4 ~  1% .law F -100 

RESTOR im 1% .im F icdk-irn 

RES~STOA 5.11~ 1% .im F iC=O+-irn 
NOTsslGNEO 
RESISTOR 198 1% .12W F TcIOc-100 
RESISTOR PM 5% ZSW F C T & g O o / + l ~  
RESISTOR 1% 1% .law F l c l o t l 0 0  

NOTAsslwED 
RESISTOR 100 1% .125W F lC4+-100 
RESISTOR 21% 1% .125W F TC--Dlm 

24546 
26480 
24546 
w6 
24546 

24546 
24546 
24546 
24546 
2M80 

24546 
24546 
24546 
24546 
24546 

03888 
24546 
2046 
24546 

24546 
24546 
28480 
24546 

28u)[) 
O l l 2 l  
24546 
24546 

24546 
24546 
24546 
21546 
W 6  

24546 

24546 
01121 
24546 

24546 
24546 

*Factory Selected Component (Refer to Section 6). 

u1/am2152-F 
u1/8-m2152-F 
06988825 
Ul/sT&511 R-F 

A Errata part change. 



Model 8901A 

A6 

1-1411 
1020-12l6 
1820.1197 

w. D 

Replaceable Parts 

W e  6-3. Replaceable Parts 
Mfr. 
code 

SERIAL PREFIX 2309A AND ABOVE 

2701 4 
1S324 
17856 

012% 
012% 
01295 

28480 
24046 
284m 

tllefer to Section 7 for opdate Information. *Factory Selected Component (Refer t o  Section 5 ) .  

Mfr. Pari Number 

19024072 
lN827 
1902.3059 

A Errata part Chaae. 
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Replaceable Parts Model 8901A 

A7 - A9 

A10 
A10 

AlOC1 
AlOC2 
AlOQ 
AlOC( 
AlOCS 

A10C6 
A l a 7  
AlOCO 

J!lSAO9boM 
AfOLg 
AlOCJO 
2 6 0 7 A d k  
A l e  
AlOCJO 

A 1 0 0 1  
A1002 
AlOC13 
AlOCl4* 
AlOClS 

AlOC16 
A10C17 
AlOCl8 
AlOC19 
AlDCX) 

M e  6-3. Repheeabk Parts 

Mf'. Mfr.  Part Number code 

t b f e r  to Section ? for update Information. 

6-56 

12344 T355Ep5wsoAs 
12344 T356Ep5Ko5oAs 

12344 T355F6BsKQws 
12344 f356F665w35As 

12344 T355E106MO25As 
12344 T356Elo6*(Mys 

56289 1ooo886XgloQT2 
12344 T356Elo8Mo2Us 
12344 T95sF686KQws 
28uK) 01m.s701 
12344 f355EPWOS(US 

12344 T356Ep5Ko5oAs 
28480 01603535 
28480 01600934 
12344 T355M36YOloAs 
12344 MbF336KolOAs 

06983 FDlW7RW72M 
06383 Fol2x7R2M72M 

284UO 016005'14 
28180 01-4 

ON171 1N4148 

ON171 lN4148 
ON171 1w148 
ON171 1N4148 

28480 19014159 
28480 19014159 
28u)o 10014159 

2blo l 9 0 l o I I  

0 ~ 1 7 1  iwi4a 

mi71 1~4150 

*Factory Selected Component (Refer t o  Section 5 ) .  A Errata part change. 



E 
E 

E 
E 

L 
L 

E 
2 
9L 
L 

E 
E 

E 
6 

E 

01 

2 

z 

L 
E 
L 

5 

'40 

E 
L 

E 
8 

8 

L 
e 
E 

9 
e 
L 
0 

8 
L 

E 
6 

6 

0 

9 
2 
2 

L 

9 
9 
0 
9 
8 

S 
S 
S 
S 
S 

E 
E 
L 

L 
E 
L 
L 
L 

a 
3 



Replaceable Parts Model 8901A 

W e  6-3. Replaceable Parts 
Refarena 
Designation 

HP Part 
Number 

C 
D 

Mtr. 
code M f r .  Part Number w. 

l(Luooo7 7 04713 

1-77 

1 0 1 1  

1-77 

04713 

2bu)0 

04713 

0471 3 

2bu)0 

2M627 

28u#) 

2bu)0 
2bu)0 

28400 
2bu)0 

0471 3 
04713 
04713 

28(00 
90161 
0471 3 

04713 
04713 
04713 
04713 
04713 

12498 

12498 

2Np2u 

11)5CoBll 

-1 

188coo12 

laWa?U 
12054361 

16844345 
12054361 

2N2222A 
2N2907A 
2NS551 

16534036 
92258 
-1 

2N5551 
-7A 
2N3251 
2tU251 
2N2222A 

cT&l/uTo-loMI 

Ul/&~loM-F 

1-77 

lI)sCoB11 

l(L53Q020 

11)84oM2 

iUM.0244 
120501161 

18&.C3l5 
12050361 

1-77 
10534281 
1-74 

18534WS 
12O50095 
1054.0474 

l6!30474 
loso281 
lL)53ooQI 
1-7 
1054.0477 

07570442 

cs9w260 

7 

3 

4 

9 

9 
3 

1 
3 

7 
9 
4 

4 
0 
4 

~10012 
AI mi 3 
AI mi 4 

~ 1 0 ~ 1 5  

AI mi 6 

Aimw 
Ai m19 

A10017 

A l C W O  
A10021 

AlORl 

NOR2 

1 g W  m2518.4 
A10R3 
2521.4 and & 
N O R 3  

AlOFU 
AlORS 
AlOA6 

1SWA & 25214 
AlOR7 
2521A and okrur 
MOR7 

10 
3 

2 
1 

REslsToA 1oK t l %  .05w lF Tc-o+-100 

0757.0416 

mW-3447 

07574442 
07570442 
07574416 

REslsfoR 511 t l %  .125W TF 1-100 

REslsroR 422 t l %  .125W F tcEo+.100 

RESISTOR 1oK tl% .125W TF TbQ+-100 
REslsToR 1oK t l %  .125w TF TCdtl00 
REslsToR 511 t l %  .125wTFTCIOclOO 

12498 

12498 

12498 
12498 
12498 

11502 

2Buu) 

SPn 

mil-iw 
0 

3 

1 

tRcfer to Section 7 for update information. 
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*Factory Selected Component (Refer to Section 5) .  A Errata part change. 



Model 89OlA Replaceable Parts 

M e  6-3. Replaceable Park 
C 
D 

Mfr. 
codc Mfr.  Part Number Reference 

DeSQMtion atv. 

1 

4 

Wll-1666 
0757- 
0757- 
07514274 

07sr-ouo 
086)83152 
-161 

R E S l S T O R 1 4 + % r n p m T ~  
I)Es1sToA 1K t l %  .125w IF TCdi-100 
RESlSlOfi 1K t l Y  125w TF TC=OtlW 
RESlSlORl21KtlK.125WTFTOOclW 

REsLsToR7sKtlY .125wTFTC.rDclW 
REslsToR 3.- t l X  .125w TF Tootrw 
REsmoR 38% t l X  .125wTFTCIotlW 

11502 
12498 
12498 
12490 

12- 
12498 
12498 

Om4442 

0757a280 

-154 

R€ssloR lac t l %  .125w TF TcIocrw 

RESISTOR 1 K  t l Y  .125WFTC=O+-lW 

REssloR 4a lc  t l Y  .125wTF lC4l-100 

12498 

12498 

12498 

1 REsbToR l.g2K t l Y  .1m TF Tchotloo 

WgSloR 825 t l Y  .12W F f c I o c l W  

REslsnMI 7% t 1 Y  .125w TT fcnQtlO0 

12498 

12498 

12498 

4 

7 

12498 

12498 

12498 
12498 

12498 
12498 
28180 
12498 
12498 

12498 

cr4-1/am2611-F 

cTcr/sm1 101 .F 

CJ-l/&T&2611* 
cr4-1/&m2611-F 

CT4-l/&T&1472-F 
CT4-1/&104221 -F 
21ao.3351 
cT4-1/ET&26?1.F 
CJ-l/&T&1472-F 

Cr4-1/8-10-1472-F 

0 

7 

FpEslsToR 261K t 1 Y  .125W TF T W l O O  

R E g s r o R l . l K t l % . 1 2 5 W F ~ l W  

AESlSfOR261K t lY115wTFtI’Zot lW 
R E g S T O R 2 6 1 K t l X . 1 2 5 W T F ~ l W  

RESISTOR 14.7K t l U  .125wTFTcMlW 
REgsToR 4 s  t 1 Y  .125W TF Tc=otlW 
REs)sTDRTRMR 500 10% TKF SlDE-ADJ I-TRN 
REslSToR 2.m t l Y  .1m TF TbEotloo 
REsmoR 14.7K t l K  mSW TF TcrOClW 

REgsroR 14% t l Y  .12NYTFTc=Qt1W 
N Q T A s g M D  
WaTAsgONoD 
RESISTOR io0 t i u  .im TF TcIDc im 

io0 t i n  .125w TF T c o o t i m  

REsIsroR looc t l X  .ow TF lC=o t lW 
m3lsroR 150 4% m uoTcd)t2oo 
REsIsroR 6.1% t l Y  .125W TF f c r o c l W  
WSSTOR 422K t l Y  115w 1F Tclocloo 
REsIsroR 5.11K t l Y D S W l F l C = o t l W  

REslsToR 1oK t l K  .125WTF T ~ l o o  
REslstoR 1 K  t lY115wTFTCd)t lW 
~ l 7 . E K t l ~ D S W T F l C = o t l O O  
REgsToRloKtl~.l25wTFTcrDt-lw 
REgsroR511 t l Y  .125w TF Tc3Oc100 

REgsToR 196 t l K  &w TF TcIDclW 
REgsroR 196 t 1 Y  119wTFTcdkloo 
REslsfoA 1 K  t l Y  .125wTFTCrotlW 
~ l K t l W . 1 2 5 W l F T C n O t l W  
RESISTOR 31.W t l Y  115w TF TcI.oclW 

1 

06S8.3156 
08983154 
2l-1 
08983151 
oww264 

-156 

7 

0 
0 

5 
9 
5 
6 
8 

9 
7 

9 
7 

8 
6 
3 
3 
1 

a 

12498 
12498 

12498 
12498 
19701 
12498 
12498 

12498 
124W 
12498 
12498 
12498 

12498 
12498 
12498 
124W 
12498 

4 
1 

4 

1 

tRefer to Section 7 for update information. *Factory Sclecced Component (Refer to Section 5). A Errata part Change. 
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Replaceable Parts 

Rd- 
DOSigMtiOn 

A l m 7  
A1 ORU) 
A l W 9  
AloR50 
A10R51 

A10R52 
A10R53 
AlORS) 
A1 ORSS 
A1 OR56 

A I M  
A1- 
A10A59 
AlOR60 
AlQ161 

AlQ1S2 
A1- 
A10R64 
AlQ(SS 
AlOR66 

AlOR67-Rb9 

AlOR67 
AJORGB 
AlOR69 

AlOTPl 
AlOlP2 
AlOTP3 
AlOTPI 
AlOTPS 

AlOTP6 
AlOTP7 
AIQIPBA 

A1 W l  

AlOVRl 
AlOVFI2 
AlrmR3 
AlOVRI 
AlOVRS 

AlOVR6 
AlOVR7 
AlWRB 
A l W  
AtOVRl@ 

AlOVR1lA 

o7510280 
07574280 
07574618 
-1s 
#F)B8205 

088672l6 
0888-7264 
069e7264 
0698-7240 
088&9153 

m.0467 
a1100180 
m1-1658 
07! i7m 
06w-7264 

07574430 

07!i74401 
0757401 

0888-7215 
a s a n 1 5  
0698'120( 

12514600 
12514600 
12514600 
12514600 
12514600 

12514600 
12514600 
125106oO 

llDgo161 

1902- 
1902.0104 
1902Q104 
19024182 
1902.3182 

19029333 
19024ml 
190241M 
19024104 
19024W 

19020943 

~ 

C 
D 

3 
3 
1 
8 
8 

3 
1 
1 
3 
2 

8 
0 
8 
5 
1 

3 

0 
0 

2 
2 
9 

0 
0 
0 
0 
0 

0 
0 
0 

7 

7 
0 
6 
0 
0 

3 
5 
0 
6 
5 

5 

~ 

cyr. 

1 

1 

3 

2 

1 
1 

2 

2 

3 

1 
1 
2 

2 

2 

tRefer to Section 7 for update Information. 
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*Me 6-3. Repheable Parts 

Description 

REslsToR 1K t l %  .125wTFTCd+lW 
RESMOR 1K ~ 1 %  .125WTF tc=oc100 
REsslm6Bl tl%.5wIFTcd)Cl00 
RESSlOR 17BC t l %  .lW TF T c I D t l W  
RESISTOR g.65K t l %  .125w TF TC-Dc60 

~ 1 4 7 t l % . O M l F t c l o t t 0 0  
RESISTOR 14.7K t 1 %  &5W l F T b O t 1 0 0  
REslsroR 14.7K t l %  M TF T ~ l 0 0  
REslsToA 1.47K t l %  dsW lF TC41-100 
RESISTOR 1mK t1%.125wTFl&otlW 

RESISTOR 12lK tl%.12SWTFTCd)t100 
WBBoHClEs .157- 
REgsroR 27 +bK 2w PWI Tc=otaoO 
REslsroR 6.1% t l %  .1W TF TcEDcl00 
RESSlOR14.7Ktl%L1)sWTFl&otl00 

RESMOR5.11KtlY.l25wfFTceocl00 
NmAsgqMD 
NmAssnNED 
~ 1 0 0 t l % . 1 2 5 w l F T C - - o t 1 0 0  
REslsToR 100 t l %  .125W TF TcEDcl00 

NmAsslwED 

mislsTm 133 t 1 %  .05w TF -100 
REgstoR 133 t l %  .OM TF T c r o t r 0 0  
RESISTOR 46.4 t l %  .OSW TF TcEDcl 00 

COmECTORSOLCONTPwI.l*MMBSCSZsa 
CONNECrORSGL CONT P N  1.1- sa 
CONNEcToRsoL CONT Pw 1.1- sa 
CONMCTOR-sGLCOHT m l.l*MMBscSzsa 
W C l o R s o L  CONT rn l.l*MMBscsz s4 

-CONT Pw 1 . l ~ s a  
cowEcToRsoL~PlN1.1*MMBsczizsa 
coMsEcTMI.8GL mNT PtN 1.1CUMBSCSZ sa 

K: OPAMPGP aUA0 1- PKG 

DlmE-zNR 1Nm 62v 5% -7 PD-AW 
MODE- 10.a 5% Do35 POrAW 
DnE-zNR lW5% Do35 PDzc.4w 
DlmE-mR 12.1v 5% Do35 Ak.4w 
mwE-zNR 12.1v 5% Do35 PD=.4w 

DlmEaNR 18.N 5% Do35 *.4w 
DloDuNR34dv 5% Do35 a . 4 w  
OlmszNR s m  5% Do35 m . 4 w  
MODE-mR 5.m 5% 0095 PD=.4w 
W - Z N R  23N 5% D o 7  W . 4 W  TcI.-.074% 

237v 5% Do7 m . 4 w  v&-.074% 

Mfr. 
Code 

12490 
12498 
w79 
12498 
12498 

1 2 W  
12498 
12498 
12498 
12498 

12490 
98253 
11502 
19701 
12498 

124W 

12498 
12- 

12498 
12- 
12498 

12360 
12360 
12360 
12360 
12360 

12360 
12360 
12360 

m 4  

04713 
200 
28480 
200 
200 

28uIo 
200 
200 
200 
200 

200 

*Factory Scltcted Component (Refer to  Section 5). 

Model 8901A 

Mfr. Pari Number 

cT4-1 /aTWOl -F 
cT&l/8.TGlOl-F 

crCl/ETCbl33R.F 
cr4-l/ET~l33R-F 
C T 4 - 1 / a T ~  

94-155-10100143-w 
~ 1 5 5 1 0 1 0 0 1 4 3 4 0  
Oc155-101 00143-w 
Bc1s610101o3oo 
oc15610100143-w 

oc15610100143-w 
oc155-10100143-w 
oc15610100143-w 

LM32uJ 

1- 
1w2.0184 
1902.0184 
lw2-3182 
1902-3182 

1902-3333 
19(12.3301 
1w2-3104 
1902-3104 
1DazOgu 

1902- 

A Errata part chanlc. 



ModelmlA 

A1 1 
m t o l d l M  
AI1 
AJl 
mad- 
Ail 
AI1 

A1 1Cl 
All= 
A1 1- 
A1 lo( 
A1 lC6 

A1 1C6 
A1 lC1 
Alia 
A1 lo8 
AllClO 

A1 IC1 1 
AllC12 
AllC13 
h11C14 
AllClS 

AtlClB 
AltC17 
AllC18 
AllC10 
A1 IC20 

AllC21 
A1 lCZ! 
A1 1- 
A l l =  
All- 

AllQ6 
All- 
AtlC28 
Al l=  
A1 lCJ0 

AllCRl 
A1 lCR2 
All- 
A1 lCR4 
AllCFS 

A11CR6 

HPPrt c sty. 
mkr D 

01maSs 

OlmaSs 
Oleo4055 
Olg5055 
01214106 
Ola.0181 

016o.zo66 
Oloo.0572 
01waSs 
0 1 ~ 5 s  
01-74 

01- 
0180.0191 
Olg5055 
0 1 ~ 5 1 0  
OlW-3u70 

0 

e 
o 
0 
4 
4 2  

0 
1 10 
0 
0 
2 1  

0 
8 
e 
0 3  
7 

01400108 
Ol(40939 
0 1 ~  

1w14110 
1w14110 
1w10535 
le010535 
lW14us 

1w10535 

6 
4 
0 

7 10 
7 
0 8  
0 
0 

0 

tReicr to Section 7 for update Pformr:ion. *Factory Selected Component (Refer to  kerion 5). 

D D l ~ s V 1  o3zloov 
D O l ~ l o 3 z l ~ V  
IpE12l-1Dscoa100moov 

D D l ~ o 3 z l W V  
1- 
oDl~svlo3zlwv 
w E 1 2 l - l ~ l M l o o V  
FpE12l-lDbxTRlwul oov 

01.001ea 
wEl21-105COaPDJ260V 
014oolea 
0 1 ~ 3 8  
W 1 0 ~ 2 Y 5 v 1 0 3 z 1 w v  

FD7n 
FD7n 
l#)lOu5 
1wo1ou5 
19014535 

lW14ub 

0 Errata p u t  change. 
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Replaceable Parts Model 890lA 

Reference 
Designation 

AllDSl 

AllJ1 

A1 152 

A1 153 

A1 1J4 

A1 1J5 

A1 1J6 

AI lLl  
A1 1L2 

1933A & S l B A  
A l l M P I  

4623Aando6wr 
A l l M P l  

AllMP2 

AIlMF3 

Al lQl  

A1 1- 
A1 103 
A1 lo0 
A1 lQ5 

AllR1 
All= 
All- 
A11R4 
A l l E  

AllR6 
A1 1R7 
A11RB 
All- 
AllRIO 

HPPurt c sty. 
Number D Deadption 

19900647 1 1 LEDLAUPUM.IM-l2MCDIF-~CDUALUX 

1250-1?20 0 CONNCTORFIF8UCMPCEO-OHM 
21900124 4 W- INTLT NO. 10.19SINID 
29504078 9 W=-DsLuiAu 1a-nm 9674KM 
1250-1220 0 CO)SNCTORFlfSUCMPCE&OHM 
21900124 4 WASEWK INTLT NO. 1 0 . 1 W D  
2950.0078 9 W+E%-DBLuwA 1 a - n m  .067&l?K 

126o-lPo 0 ~ B K : M P C E & O H M  
21900124 4 WASER4.K NIL1 No. 10 .lOCINID 
29604078 9 W44maBL-CwM la-m .0674KH( 
1260-1220 0 OONYECTORCIFsUCUPC6O.OUM 
21w-0124 4 W- l N n T  NO. 10 . W W D  
29604078 

1250-1220 
21900124 
29500078 
1250-1220 
21900124 
29500078 

9100-P48 

0890100033 
23604113 

0890100180 
-113 

50210817 

O88010w63 

18S2-0540 

1853.0540 
11)534020 
1853.0020 
18-71 

07574442 
07574442 
0119&8812 
0898481 6 
07574346 

0757441 6 
07570442 
07574463 
07574416 
07574485 

5 1  

1 1  
2 

9 1  
2 

8 

7 1  

3 2  

3 
4 
4 
7 

9 
9 
7 1  
1 1  
2 

tRefer to Section i for update information. 
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COMR CUJNlER ASSEMBLY 
scREwI(AcHS32.2SNLQPA"OD 

CWEFl, COuhmR ASSEMBLY 
SCREWUACH 642 251NLG PANHDPOD 

P.C. BOAR0 MTAACTOR 

LABEL (EXCEPT OPllON 002) 

TRANslsToR FWP SIT082 PD-&?wVv 

TRMwlsToR PNP SI TQ92 PD625Mw 
TRANslsToR PNP SI PD-30oMW FT- 150MHt 
TRANslsTOR PNP 61 PD-300MW FT- 150MHZ 
TRANslSrOR NPN SI TQ82 PD-3ooMw 

RESISTOR 10K +-I% .12RNTFTC-0+400 
REslsTOR 1oK + -1% .125w TF TC - 0 + -100 
REslSToA 1 +-1% .125wTFTC-0+-100 
~ S T O R 2 1 5  +-1% .12WTFTC~0+-100 
RESISTOR 10 +-1% .125WTFTC-0+-100 

FlEslsroR511 +-1% .125WTFTC-O+-100 
RESISTORIOK + -1%.1~TFTC-O+-100  
REslSTOR829< +-1% .125WTFTC-O+-lW 
REslsTORS11 +-I% .125WTFTC-O+-100 
REslsFoRlooK +-l%.125wlFTc-o+-1w 

Mfr. Part Number code 

28480 so2468 

06977 82sMc6ooYll l  
16179 600222 
2 0 0  2860.0078 
06977 -111 
16179 
28480 29504078 

06977 82sMc-5o.oal11 
16179 500222 
28480 295ooo78 
08877 8 2 s u ~ 1 1 1  
16179 600222 
28400 2960.0076 

08877 L12SUC6003/111 
16179 WOZ2 
28480 29504078 
06877 82sMG5o-oalll 
16179 
28480 29500078 

91g37 IM-2.12UH 10% 

28480 w90100033 
ooOo0 ORDER BY DESCWPnON 

28480 08w100180 
00000 ORDERBYDEScWPnON 

28460 50210817 

-0 0890100063 

04713 18530540 

04713 18530540 
2u627 XAPBCPZO-1 
2M627 xAPBcP20-1 
2M627 CP4071 

12498 CT4-1I&fO-lOO2-F 

12498 LMD 
12498 LMD 
08439 UU2 

12498 CT4-lI&TObllRF 
12498 CT4-1l&TO-1002-F 
12498 (74-(Io-TO4252-F 
12498 cT4-1/8-TObllRF 
12498 CT~ll&TO-loo3-F 

12498 CT4-llll-TO-1002-F 

'Factory Selected Component (Refer to Section 5). A Errata part change. 
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Model 8901A Replaceable Parts 

lbble 6-3. Replaceable Parts 
Reference 
Darionrtkn 

A l l R 1 1  
AllR12 
AllR13 
A11R14 
AllRlS 

A11R16A 
AllR17 
A11RlB 
A11Rl9 
A l l M O  

Al lR2 l  
All- 
A1 1R23 
A11R24 
A l l =  

AllRZ6 
A l l R n  
All- 
A11R29 
AllRXl 

A11R31 
A l l =  
AllR33 
A l l R 3 4  
AllR35 

AllR36 
AllR37 
All- 
AllR39 

A1 1lPl 
AllTP2 
A l l m  
A1 lTp4 
A l l =  

AllTP6 
A11lP7 

A l l U l  
A11W 
A11U3 
A l l U 4  
AllW 

HP Part 
Number 

41510594 
181lDa204 
07574397 
W&60 
Qdee3cls 

W 4 2 0 0  
W- 
07574280 
o(ise31U 
0757aSe 

W4416 
07570416 
W.os#r 
07574zSo 
man7 

W- 
-29 
obBe9us 
obBe9us 
m a 4  

w-lo#) 
m a  
08963432 
0757.MO1 
07574401 

0757- 
18104206 
0757.Du1s 
075742aO 

12514800 
12514800 
12514800 
125106oo 
12514800 

125lolloo 
1 2 s 1 ~  

1-17 
1- 
l(Do1425 
10201416 
lW11W 

D *. 
0 
6 1  
3 14 
3 
2 5  

9 
3 
3 
9 
3 

7 
7 
4 2  
3 
3 

3 
2 4  
2 
2 
7 1  

7 1  
3 
7 
0 
0 

3 
8 3  
6 
3 

0 
0 
0 
0 
0 

0 
0 

8 4  
2 1  
8 2  
5 2  
5 4  

tttefer to  Saction 7 for updste Informatloa. 

RESISTOR 51.1 t i %  . I ~ T F  fceocirn 

RESLSTOR i~ t i u  .IZSWTF T w t i m  

l l~slsro~ IK  +is .im TF ~ b o c i m  

RESISTOR 3.m~ tis .iw TF Tceotirn 

RES~STOR~II t i u . i m T F t c I o t i m  

RESSTOR E t in .im TF i b o c i m  
RESISTOR i~ t i u  .izw TF Tcd)t1m 

mmcm 5.11~ tis .iw TF Tcdkim 
mmcm 19.6 t i %  .im TF m=o+-irn 
RESISTOR 348 tis .im TF Tc=otirn 
~ ~ g s r o ~  tis .1m TF fceocirn 
REgsTOR l . l K + l Y . l 2 5 W T F ~ l r n  

REsGToA51.1+1%LTFTcdcc-1M) 

NETwoRK.RES&SlPl.MOHMX7 
RE8sToR68.1 tlK.12SwTFTCIQclW 

RLSLSTOFI 348 t 1 Y  .125w TF TCeQtlW 

EsisfoR 1 K  t l % . l m ~ ~ l m  
REslsToR 1 K  t l %  .125WTF fCEOr-100 

REgsToR 5.11K t 1 Y  .lW TF fCIQ+-100 

-511 t l K . l Z S W T F ~ 1 0 0  

m m 6 8 . 1  tlY.12SwTFt18c-100 

RESISTOR S.llK+lW.l2WTFTC=0tlW 

RESSTOR loo t 1 Y  . 1 m  TF TCd)tlW 
ESLSTOR 1#) t l %  . 1 W  TF Tc=otloO 

ESLSTOR 26.1 t i %  .im TF Tc-o+-im 

REgsroA 1 K  +1% 12SW TF TcpoClW 
-4ESbSlP 10.M OHM X 7 
RESISTOR i m ~  t i +  .iw TF ic=otim 
RESISTOR IK tis .im TF fcnocirn 

CONMCTORSU COHT PIN 1.1cMkeBx;st sa 
CONMCTORSUCOHTPWl.l*MMBSCSZSQ 
CoHlEcTORsaL m PIN 1.1- sa 
CONNCKWCSOLmw 1.1- so 
OOMLCTORSOL COHTm 1.lcMMBscsz so 

w"EcfmsaL m PIN l.l*MMBscSz sa 
COHSECTORdOLCOHTRNl.l*UMBSCSZso 

CREADM/SWAL 
EOITEKTORNORTR 

c ~ - m T n L s w  HEX 1 w  
ICCNTR~LSWASYNCHRO 

I C ~ ~ H M I ~ T - ~ ~ L S N A N D ~ ~ W  

M f l .  
code 

12498 
a433 
12498 
12498 
12- 

12498 
12498 
12498 
12498 
12498 

12498 
12498 
06439 
12- 
1- 

12498 
2w27 
12498 
12498 
12498 

la479 
12488 
D8439 
12198 
12498 

12498 
0 4 3 3  
124W 
12498 

12360 
12380 
12360 
12360 
12360 

12380 
12360 

01713 
04715 
01295 
01295 
01295 

*Factory Selected Component (Refer to Section 5). 

Mtr.PartNwnber 

A Errata part change. 
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Replaceable Parts Model 8901A 

A11M 
AllU7 
A11W 
AllU9 
A11UlO 

AllUll 
A11U12 
A11U13 
AllU14 

AllUlS 

AllU16 
A11Ul7 
A l l U l B  
AllUl9 

A11U20 
AllUn 

Ally1 

HP Pm 
Number 

1- 
1-1217 
1820.1251 
1820.1103 
lllp1251 

162&1193 
lg01109 
182&14ll 
1-1198 
1- 
lu?Sll#) 
12ooo838 
182046S3 
1-1210 
1820.1197 
162&11w 

1820.1197 
1- 

04104423 

C 
D 

8 
4 
6 
5 
8 

5 
1 
0 
0 
7 
0 
7 
8 
5 
0 
5 

9 
5 

2 

2 
1 
2 

2 

1 

tRefer to Section 7 for update information. 
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lbble 6-3. R e p k a b l e  Parts 
M f r ,  
code 

01 295 
01295 
01295 
m s  
mas 
012% 
01295 
012% 
01295 
01295 
01295 

01295 
01295 
01295 
01295 

01295 
01295 

zwao 

rnm 

*Factory Selected Component (Refer t o  Section 5). 

Mfr.  Part Number 

A Errata port change. 



Model 8901A 

A12 

A13 

M e  6-3. Replaceable Parts - 
A13C2 
A13Q 
A l a  
Al3C!i 
A l 3 c 8  

A13C7 
A13C8 
AlSCg 

A13C12 
A13C13 
A13C14 
A13ClS 
A l X 1 6  

A13Cl7 
Al3Cl8  
A13ClS 

A 1 3 0 3  
A13DS2 
A13DS3 
A130S4 

A 1 3 W l  

A13Mp2 

? M e r  to Section 7 for update iniormation. 

Replaceable Parts 

m* ~l l f r .~ .r t~umbcr code 

2(u00 

08989 

08989 
582119 
66289 

08969 

ooggs 
08969 
582119 

014001% 
01100196 

'Factory Selected Component (Refer to Section 5) .  A Errata part change. 
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Replaceable Parts Model 8901A 

zbble 6-3. Replnceabk Parts 
Reference 

A1301 

Al3R1 
A13R2 
A13R3 
Al3R4 
A13RS 

A13R6 
A13R7 
A13RLI 
A13R9 
A13R10 

Al3Rl l  

A13lPl 
A13lP2 
A13rp3 
A13lP4 
A13TP5 

A13TP6 
A l M  
A132P8 
Al3TP9 
A13TPlO 

A13TPI 1 

A13Ul 
A13U2 

lgyU tn 3101A 
A13U3 

A13U4 

z1Iuonddm 
A13U3 
A13U4 

A13M 

AI- 

AlSVI 

A13W 

NUIllbW HPPII* s -. 
1Buoo1  5 1 

06s-m 7 
o69e-m 7 
18100126 1 
0?5?.(Yol 0 
ooo.1284 1 

-7227 6 5 
ow&= 7 
06s-m 7 
181ooPs 5 1 

immm i 

1251o(cOo 0 
125106oo 0 
125106oo 0 
125106oO 0 
125106oo 0 

125106oo 0 
125106oo 0 
1251Qboo 0 
125106oo 0 
125106oo 0 

1251.4800 0 

ie2Cbi425 6 
le2Cbll99 1 

~ l d # y o  8 1 
o(1901#yl(l 9 1 
1Z0o.0541 1 

o(1901.80011 3 1 
lZ0o.0541 1 
oL1oo1doo12 4 1 
1Z0o.0541 1 

-1-3 5 1 
1zm-0541 1 
18180925 5 1 
OSSOl-4 6 1 
lZ0o.0541 1 

tRefer to Sealon 7 for update information. 
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Mfr. 
code 

2e480 

12498 
12498 
11236 
12- 
12198 

12498 
12498 
12198 
c1433 

11236 

12360 
12360 
12960 
12360 
12360 

12360 
12360 
1m0 
12360 
1m0 

lpbo 

01295 
01295 

Nlfr. Part Number 

I(lo.l.Rla( 

9115slOlOQ10340 
911~1010010340 
Oc15s1010010340 
911551010010340 
9115&101001oLMo 

ge15610100103Qo 
B4-155-101001Q3M) 
9 1 1 5 6 1 0 1 0 0 1 ~  
94-1 55-1 010010340 
gel 55-1 0 1 & 0 1 ~  

ge155-1010010340 

SN7U132N 
S N ? ~  

2Wm aeBo16o010 
28480 oeaol.o(Yu1 
01295 a72441 

2Wm aeBol60011 

2Wm oeao160012 
01295 a72441 

2Wm 080al4W13 
01295 cL)72co1 
2Wm 18184426 

01295 cB12co1 

mas mu11 

28480 rn l4W14  

*Factory Selected Component (Refer to Section 5). A Errata part change. 



Model 8901A Replaceable Parts 

nble  6-3. Repheable Parts 

A 1 W 0  

A13tnl  

A1-2 

A l a 3  
A13U14 

A13U15 

A l a 6  

A13U17 
A13U18 
A13U19 

HP PIUt 
NUmbW 

-1- 
~ 1 6 0 0 1 5  
12ooo5(1 
08901- 
1-1 

182&202? 
1- 
l(120.1216 

1820-?2l6 
1820.192e 
1- 

inmtn 
11oo0539 
16204l74 

1020.1216 
1020.1287 
1KE-0275 
81- 

C 
D 

5 
7 
1 
9 
1 

6 
7 
3 

3 
4 
7 

2 
7 
0 

3 
8 
4 
0 

1 
3 

f 

1 
1 
1 

1 
6 

tRefer to Section 7 for update Information. *Factory Selected Component (Refer to Section 5). A Errata part change. 
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Replaceable Parts Model 8901A 

Reference 
Designation 

A14 

IS33A 0 2421A 
A14 
U U A  and abau 
A14 

Al4Cl 

A14C2 
A l a  
A14C4 
A14CS 
A14C6 

A14C7 
AI- 
Al4C9 
A14C10 
A14C11 

A14C12 
A14C13 
A14C14 
A14C15 
A14C16 

A14C17 
A14C18 

Al4CR1 

A1411 

A14MPI 

A14MP2 

1033A 0 242111 
UP6 
UP7 
2424A and abow 
UP6 
UP;; 

A14R1 
A14R2 
A14R3 
A14R4 

2424A 0 2060A 
A14R5 
3022Aando6Ou 
All% 

Table 63. Replaceable Parts 

HPPart Qty. Description Number D 

00901.60015 5 1 

oBB0180257 7 1 

01804229 7 

01804197 8 
0160-2055 9 
0160.2055 9 
0160-2055 9 
0160.2055 9 

0160-2055 9 
0180-2055 9 
0160-2055 9 
01600-2055 9 
0160-2055 9 

01604574 3 
0180-2055 9 
0160-2055 9 
0160-2055 9 
0180-2055 9 

01400196 3 
01600574 3 

19010518 8 

1200-0507 9 
12514460 8 

40400749 4 
14800073 6 
40400752 9 1 
148ODOOM 6 

03630205 7 
0363.0205 7 

06983438 3 
06983PM 1 
18100206 8 
18100206 8 

07570280 3 

08980084 9 

tRefrr LO Section 7 for updalr information 

6-68 

REUOTE INTERFACE ASSEMBLY 

FIEMOTE IMEFlFACE ASSEMBLY 

CAPACIT-0 33VF+-10% 10- TA 

CAP- 2 2 U F + - l O %  20VDC TA 
CAPACITC+M%D .01UF + 8 0 W  lOOVDC CER 
CAPACITOWXD .OlUF +80-2020% iOOVDC CER 
CAPACITORFXD .OIUF +MI-20% 100VDC CER 
CAPACXWRf%D .01W + 8 0 O b  IWVDC CER 

CAPACITORFXD .OIUF +M)2ow 100VDC CER 
CAPACITORFXD .OWF +80-2096 lWVDC CER 
CAPACITUWXD.01W +80-2096 1WVDCCER 
CAPACITORFXD .OIW +80-20% 100VDC CER 
CAPACITC+M%D -01 UF + 80-2020% 1 WVDC CER 

CAPACITORFXD DPW + -20% 100VDC C I S  
CAF'ACITOFWXD .OlW +80-209b 10MIM: CER 
CAPACITC+M%D .01 UF + 803920% I WVDC CER 
CAPACITORFXD .OIUF +80-209b 1OOVDC CER 
CAPACITWD .01UF + 8 0 9 6  1 WVDC CER 

CAF'ACITWD 150PF + -520% 3OOVDC MICA 
CAPACITWD .02ZUF +-20% IOOVDC CER 

MODESCMXTKY SM SI0 

SOCKET4C 16CoNT DIPSLDR 
CUPCABLE PLUG RTNSDUAL INLINE 16 CONT 

EXFWC BD BRN WLYC .0624KBD-TMNS 
PlNRou .0624N-DIA 25(NcG BECU 

PIKROU .0624N-DIA W N l G  BECU 
UCFRPC BD YEL POLYC .0624KBD-l)b(NS 

NOT ASSIGNED 
NOT A!SGNED 

CONNECTOR FINGER 
CONNECTOR FINGER 

RESISTOR 147 +-196 .12NVTFTC-O+-lOO 
RESISTOR 316 +-1% .12W TF TC - O+ -100 
MNvoF)(AES 8SIP 1O.OK C+lM X 7 
NEIWOFK-RES 8SIP 1O.OK OHM X 7 

RESISTOR 1K +-lob .125WTFTC-O+-100 

RESISTOR 2.15K + -lW .125W TF TC - 0 + -100 

Code Yfr- Mfr. Part Number 

28480 

28480 

56289 

56289 
09969 
09969 
09969 
09969 

09969 
09969 
09969 
09969 
09969 

O m 3  
09969 
09969 
Og9w 
09969 

28480 
OM83 

12403 

06776 
06776 

28480 
72962 
28480 
72962 

28480 
28480 

12496 
12498 
c1433 
C1433 

12498 

28480 

'Factory Selrctrd Component ( R r l e r  to Section 5 )  

0890 1 do01 5 

0090140257 

150D336xoo1oB2 

rsom2sXOo20A2 
DD106UWB302YSVl03Zl OOV 
DD106hIwB302ySvio3Zioov 
D0106MNB3o2YSV10321 oov 
DDlOBMIVBU)2Y5Vi03ZiooV 

DD10(MNB302YSVio3Zi0ov 
DDiOBMIVBU)2YSvi 0321 oov 
DD106MNB3o2Y5Vi03Zl oov 
DD106MNB3o2YSVio3Zi oov 
DD106NWB302YSVi03Zi0ov 

FD1-M 
DDi 06MNB3o2Y5vi 0321 oov 
DDlOBMNB302YSVi03Zi Oov 

DDio6lWB302Ysvio~i oov 
M)108MNB302Y5VlO3Zl OOV 

01400196 
FDlW7F12AP3M 

5082-2800 

lCKl63BS3030 
FIG74 

40400749 
9[)-0120620250 
40404752 
990120620250 

0 3 w 2 0 5  
03534205 

CT4-118-TOl47R-F 
CT4-lI8-TO-316R-F 
75061 
75041 

06980084 

A Errata part change 

rev. I5JUN90 



Model 89OlA Replaceable Parts 

W e  6-3. Replaceable Parts 

A14R6 
A1 4R7 
A14RB 
A l e  

1W.W to WZlA 
AJlRlO 
% 2 4 A o n d h  
A l l R I f l  

A l l S l  

A l 4 W l  
A14m 
A l C m  
Al4TP4 
A14TP5 

A14TPS 
A1 4TP7 
Al4TPe 
A1 4TP9 

A l a 1  
A l a  
A14U3 
A l l W  
A l a 5  

A14U6 
A l W  

1- 0 %?A 
AllU8 
%?4Aondabu~ 
Allm 

A 1 W  
A14UlO 

A l a 1  
A14U12 

A14U13 

HP Parl 
Number 

maM260 

9101-1913 
1- 

125108oo 
12514600 
125106oo 
12514600 
12514600 

12510600 
12510600 
125106oo 
12514600 

1020.1689 
1 ~ 1 1 s  
1020.1112 
1-1416 
1020.1689 

1620-11s 
162&1905 

1- 

1620-2740 

1620-1198 
182&1198 

l m l 2 l 6  
1K0.0621 
1- 

lIpo2100 
120M654 

7 
9 1  
8 
s 

7 

7 1  
2 1  

0 
0 

RE8sIoR 511 +.lY .125wTFTcootl00 
NEIwwu(.REslosIpMulTcIuwE 
WESlSrORlSKtlY.125WTFTOOclm 
RESSlOR 316 +-1% .05WTFTcIQt100 

4 

0 
7 1  

4 1  

0 1  

0 
0 

3 
2 1  
4 1  

6 1  
7 

*Refer to  Section 7 for update information. 

code Mfr-  Mtr.PartNumber 

12498 Cl&l/ET&5llR-F 
01121 4105003 
12498 Cl4-1/ETo-ls61-F 
12198 cl3-l/&T0-316Fi+ 

12498 cl3-l/&lO-lW-F 

11236 llP-1028 
51187 1- 

12980 M-ls+101001+34o 
12980 M-155-101001+34o 
12360 M-1sc101001m 
12980 M - l s + 1 0 1 0 0 1 ~  
12360 B 4 - 1 ~ 1 0 1 0 0 1 m  

12360 M-155-101WlQ3.00 
12360 @4-156.101001.a3.al 
12360 stl55-10100lQ3.00 
12360 gC155101w1.a3.al 

01295 Mc3446N 
01245 SHlusaw 
01295 www 
01295 sN74Ls14N 
01295 IAc9u6N 

01295 sN74Lm3N 
18324 7- 

*Factory Selected Component (Refer to Section 5) .  A Errata part change. 
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Replaceable Parts Model 8901A 

A14U15 
A14016 
A14U17 
A14U18 
A14019 

A l 4 U O  
A l a 1  
A14U22 

A14-1 

HPPart c -* 
Number D 

181&1364 
1aooo541 

1620.1112 
1620.1112 
maOlga04 
1620.1216 
1112ooo54 

1620.1199 
1620.1200 
1620.1200 

1w2.3182 

7 1  
1 

a 
8 
4 1  
9 
5 1  

1 
5 3  
5 

0 

tRefer to Section 7 for update Information. 

6-70 

%Me 6-3. Repheable Parts 
Mfr .  
code 

28180 
01295 

01295 
01295 
28480 
01295 
01295 

012% 

01295 

28u)0 

mas 

*Factory Selected Component (Refer to Section 5). 

Mfr.  htt Number 

18161364 
C8724-01 

sN71Ls7lAN 
sN74Ls74AN 
-1- 
SN74LS138N 
5n7m 

sN7uso4N 
sN74uo5N 
sN74uo5N 

loM3182 

A Errata part change. 



Replaceable Parts Model 8901A 

Table 63. Replaceable Pan3 

Description Mfr- Yfr. Part Number Code 
Reference 

Designation 

A15 

1933A b Z O l A  
A16 
ZZlZA b2412A 
A16 
24ZlA and obm 
A16 

0890160116 7 1 RFINPUTASSEUBLY 

0890i601e3 8 1 RFINPUTASSEMBLY 

0090180256 6 1 RFINPUTASSEMBLY 

28480 0090140116 

2840 ~ 9 0 1 6 0 1 8 3  

28480 08901a256 

1933A b U l M  
A16ATl-AT3 
UZlA and about 
AlMTl 
AlbAl2 
AIRAT3 

1933.4 b 2M2A 
Al6Cl 
s693A and a h  
A16C1 

NOTASSIGNED 

0899-1289 0 20 DB ATEMJATOR 
0699-1288 9 10 DB ATTENUATOR 
0899-1289 0 20 DB ATENUATOR 

28480 
28480 
2840 

0699-128s 
0699-1288 
0699-12m 

0160-3879 7 C A P A C K M D  .OlUF +a% lOOVDC CER 

01-32 4 6 C A P A C K M D  .OlUF +-lo% lOOVDC CER 

m69 

28480 

WE1 21-105X7A103M100V 

0 1604832 

1933A b ZZOlA 
A16CZ 
ZZlZA and a h  
A16CSP 

1933A In 2642A 
Al6C3 
U 3 A  and a h  
A 1 6 0  

1933A b Z61A 
A l W  
W D P A a n d a h  
A16C4 

1933A 10 ZMZA 
A16C6 
A16C6 
2M3A and a h  
A16CS 
A16C6 

A1 5C7 
A l a  

1933A b ZMZA 
A16C9 
2 M A  and a h  
A16C9 

01604741 4 2 CAPACKORFXD .22UF +-lo% WVDC CER 

0160.6222 0 2 CAPACKORFXD .1UF +a% SOVDC CER 

06383 

28480 

R(PXIR1 H224K-T 

0160-622 

01604576 5 2 CAPACKORFXD .1UF +a% SOVDC CER 

01604835 7 2 CAF'ACKORFXD .lUF +-lo% 100VM: CER 

28480 

28480 

01600576 

01604835 

0180-2206 4 CAPACITORFXD 60UF+-lO% GVDC TA 

0 1 8 o - m ~  a 6 CAPACKOR-FXD MUF +-io% ~ O V D C  TA 

56289 

28480 

lSOD606X9006B2 

0180-2929 

01600576 5 2 CAPACITOR-FXD .lUF +-a% 5OVDC CER 
01603878 6 47 C A P A C I T M D  lOOOPF +a% 1OOVDC CER 

01604835 7 2 CAPACITOFSXD .lUF +-IO% lOOVDC CER 
0160422 7 6 CAPACITORFXD lOOOPF +5% 1OOVDC CER 

01800197 8 CAPACITORFXD 2.2UF+ -10% 2OVDC TA 
01804197 8 C A P A C I T M D  22UF+-10% 20VDC TA 

28480 
0095g 

28480 
28480 

56289 
56289 

01600576 
RPE121-105X7R102MlOOV 

01604835 
01 604822 

1K)DPsX902OA2 
15oD225x9020A2 

WE 121 -1 05X7R103Mi OOV 

01 604832 

01603879 7 CAPACITOR-FXD .Ol UF + -2096 100VDC CER 

01W832 4 CAPACKORFXD .OIUF +-IO% lOOVDC CER 

mse 

28480 

A Errata part change 

6-7 1 

tAefcr to Section i for update information 

rev. 15JUN90 

'Factory Srlerrrd Component ( R e f e r  LO Scction 5 )  



Replaceable Parts Model 0901A 

zbble 64. Repkabk Parts - Mfr* Mfr. Part Number code 

I S M  to L4QIA 
A l X l O  
22124 too51u 
A l X l O  
26i3Aadobollr 
A l X l O  

l Z p A t o W 2 4  
AlX11 
pduAad& 
A l X l l  

1- to taOlA 
A l X 1 2  
22124 ad dar 
A l X 1 2  

1ZpA to PPSIA 
A l X 1 3  
2WM to24124 
AlX1.9 
U 2 l A  ad obaz 
AIS13 

1 W A  to 2501.4 
A I S 1 4  
22124 cad ObOK 
A l X l 4  

l S M t o 3 5 1 u  
AlX15 
e 5 ( 9 A a d h  
A l X l 5  

1- to 2 S I A  
A l S 1 6  
2212.4 m %t24 
A19216 
25iaAaddar 
A l X l 6  

l S M t o o 5 1 u  
AlXl? 
AlSCIB 
A l X l 9  
A I X 2 0  
2543AMdobollr 
A I X I ?  
A l X l 8  
AIX19 
A15C00 

06383 

09969 

28u10 

01804741 

016031)78 

8 

2 

09969 

20480 

-121 -1 osxfRl02M100V 

01604822 

8 1  

2 1  

m6oo51i 

m8o4518 

01804062 

0 8  

5 1  

2 1  

mi 1x7~2~471 Y 

01 6Cu670 

0160-4062 

20480 

20480 

01BMM1 

m8o461(1 

5 1  

5 1  

R P E 1 2 1 - l ~ l J l O W  

0180.4678 

7 

4 

OSACITOFKXD .01w loovDc CER 

CAPAaTORFXO .OlW +lo% loovDc CER 

09969 

264m 

RPElZl-l05XIRlQ3Ml#W 

0160432 

01804889 

Olm3878 

01- 

20480 

09969 

20480 

1 1  

6 

2 

0 1 6 0  

RPE121-105XIR102M100V 

OldQu122 

RPE121-1m102M1m 
RPEl2l-105XIR103M100V 
RPE12l.1m102M100v 
RPEl2l-lQUClRl03M100V 

O l s o u l p  
016wa32 
01604822 
0160432 

*Refer to Section 7 for update information. 

6-72 

*Factory Selected Component (Refer to Section 5). A Errata part change. 



Replaceable Parts Model 8901A 

Table 63. Replaceable Pan3 
) 

HP Part 
Number 

Reference 
Designation Qty. D Description Hfr. 

Code Mfr. Part Number 

01800058 

OlMK1197 

0 CAPACKORFXD 50UF+75109b 2NM: AL 56288 

56289 

A15C21 

A1 !XX2 

1933A wt6p2A 
AISC23 
AlbC24 
4613A andabow 
A16C23 
AlbC44 

A15C25 

8 C A P A C K M D  22UF+ -1OW 2oVDC TA 

01-78 
01 603879 

01 S04.822 
01 soda32 

016Lu4n2 

6 
7 

2 
4 

CAPAcrroRFxD 1OOOPF +-ZOO% 100VDC CER 
CAPrnORFXD .01 w + -2096 1 WVDC cm 

C A P A C I T M D  1OOOPF +4%b l W W  CER 
CAPAUTOfWJCD . O l W  +-IO% 1OOW CER 

2 t w ~ ~ ~ m 1 8 w + a m w x c m o + a  

09969 
05969 

28480 
2m0 

me69 

F1PE121-105X7R102M10OV 
-121 -1DsXIR1 0w1 OOV 

0160422 
0180432 

R ? E 1 2 1 - 1 0 ~ l ~ V  

1 9 3 3 A W 2 a 2 A  
AlbC26 
2643A a n d a h  
A16C26 

A1-7 

IS33A w 22OlA 
A16C28 
2212A and abov 
A16C2BA 

18- W 4 4 1 s  
A16C29 
2441A and a h  
A16C20 

A15CR1 

01803877 

01604801 

0180-pO5 

5 O CAPACKOfWJCD lOOPF + -20% 2wVDC CER W$69 

28480 

5Q89 

RPE121-105X7R101u2o0v 

01804801 

150D334x8035A2 

7 1 CAPACI?6RFxDIOOPF+~lOOMX:CER 

3 1 CAPACtTORFXD33UF+-109b35VDCTA 

NOTASSIGNED 

0160-6222 0 2 CAPACITOR-FXD .lUF +a% 5OMK: CER 28480 0160-6222 

NOTAssmJED 

2 2 CAPACITOFM%D 56oPF + 5% 2 o O y D c  CER 28480 0160d616 

8 DIOOESCHOllUY SU SIG 12403 EQ82-2800 
8 INSULATORBEADGLASS 28480 43304145 

SEE RID- FACTOFW S E L E ~ O N  PROCEDURE IN sEcnoN 5 

01-616 

190 1451 8 
-4145 

A15CR2 
A15CR3 
A1 5CR4 
A1 5CR5 

A15CR6 
A15CR7 
AlSCRB 

AlSJl 

NOT -NED 

MOOESWITCHN(3 IN4150 50V 2OOMA 4% 
NOT ASSIGNED 

NOT ASSIGNED 

8 MWESCHORXY SM SI0 
1 

8 MODESCHOTnCY SM SIG 
8 MOM&XMOnUY #A SI0 

0 
9 NUT+IEXDBLCK4M 10-32-THO .OG'-IN-TW 
4 
0 
9 NVT-HEX-DBLCHALI 1 0 j 2 - W  .067-IN-TM 
4 

CONNECTORRF SMC M PC 5o.oHM 

WASnER4.K INTL T NO. 10.19CIN-ID 
CONNECTORRF SUC U PC WOOnM 

W A S H E M  INTL T NO. 10.19MN-ID 

12403 5082-2800 
ON171 1N4150 

19014518 
1901 -1098 

19014518 
19010518 

1250-1220 
29500078 
21900124 
1250-1po 
2950-0078 
21 9041 24 

12403 
12403 

06877 
28480 
16179 
06877 
28480 
16179 

5082-2800 
5082-2800 

82suc60431111 
29504078 
500222 
82SUCS00-3/111 
29504076 
500222 

A l a 2  

tRefcr i o  Section i lor  updair inlorrnation 

rev. 2 NUN90 

'Factory Sclrcwd Component (Refer to Srction 5 )  A Errata par t  change 
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Replaceable Parts Model 09Q1A 

AIS4 

AlSKS 

i d m ~  m W l A  
AISLI 
AISL2 
AlJW 
A15U 
mu Mdobou 
AlSLl 
AISU 
AlSW 
A15U 

A1 sMp1 

A 

A1 sMp2 
A15MP3 
AlShW4" 

A1 SMPS 
A1 SW6 

A1501 

A l a  
AlXU 
A l  SQl 
A1 5Q5 
AlX16 

A1507 
A1 503 
A15a9 
A15010 
Ala11 

C 
D 

8 

3 

7 

0 
0 
0 
0 

0 
0 
0 
0 

S 
9 
1 

6 
2 
8 
7 

0 
2 
8 
8 
6 
S 

2 
7 

S 

9 

9 

9 
9 
4 
4 
7 

atv. 

1 

1 

1 

4 

1 
1 
1 

1 
1 
1 
1 

1 

1 
13 

8 

%Me 6-3. Replaceable Parts 

D-Cmion Mf~PartNumber code 

15636 R2S74-1 

28480 MSO-1185 

28480 o(901152 

11532 712Y-lA22 
oo#K) ORDERBYDEScRlP" 
11532 712Y-lA22 
WOW ORDERBYDESCRIPTK)N 

11592 712Y-lA22 
Daooo ORDERBY- 
11592 712Y-lA22 
woo0 ORDERBYoEsmwmN 

91637 M2.91W531 
91637 W23.3UIilO% 
91637 lM-2l%unlo% 

28480 91W2257 
28480 9100.2261 
28480 91100142 
21uM 910Q225L) 

PUYI obsolmo32 
aOOOO ORDERBYDESCRIPTION 
#K)o ORDERBYDESCRIPTION 
30817 S7-50&2C 
28u)o obso140054 
28480 smlo16539 

281#) obsol-P0s2 
OOOaO ORDERBYESCRIPTION 

04713 2N2907A 

04713 2N2907A 

04713 2M907A 

04713 2MoQIA 
04713 2M907A 
2M6n xMzBw2&1 
2M627 -1 
2M627 cP4071 

tRefer to Section 7 for updste information. 

6-74 

*Factory Selected Component (Refer to Section 5). A Errata part change. 



Model 8901A Replaceable Parts 

Refenmce 

AlSR1 
A15R2 
A 1 W  
A15R4 
AlSR5 

A15116 
A 1 9 7  
AlSRB 
A1 SR9 

I-  bZPOlA 
AJSRJO 
a1.U 0 WlPA 
AlSRlO 
m I A  ami .bou 
AISRl@ 

A151111 
AlW12 
A15R13 
A1 51114 

l r n  0 24lU 
AISR15 
m J A  and h 
Ala15  

llU?A 0 2WIA 
AISRl6 
22IoA O n d b  
AJSRI6 

A151117 
A1 9 1 8  

1- 0 WIU 
AJSR19 
AJSRW 
AlSR21 
2421A a d  .bou 
A15R19 
AISRW 
AlSRPl 

A15R22 
A15R23 
A15R24 
A15R25 

HP Pan 
wumber 

#isBMoo 
07510121 
0696.7195 
-71% 
W4lS9 

08984083 
0801CtZ09 
01510(21 
W 4 l W  

oe067201 

086'1205 

oWs4252 
1- 

a686-7209 
0757442l 
07574199 
07574394 

06990136 

ma94 

07574199 

08994136 
0699.0132 
08990133 

a8861209 
07574421 
#Dgaqgll 
41570199 

C 
D 

4 
4 
7 
7 
3 

8 
4 
4 
3 

2 

9 

5 
4 

4 
4 
3 
0 

4 

0 

3 

4 
0 
1 

4 
4 
6 
3 

w. 
14 

4 

1 
1 

2 

2 
3 

3 

?Refer to Section 7 for update information. 

M e  6-3. Repheable Parts 

REgsroA 75 +l% TF -100 
ffEsIsToR 825 +l% .12w TF Tcsoc loo  
RESISTOR 19.6 +1% &W TF TcLoclOO 
REgSTORW.6tlK.WTFTC=O+100 
RESISTOR 2 1 s  t l %  .125w TF Tc5o t l ao  

REslsroR l S K  t l k  .1m TF To.oc100 
REslsToR 75 t l %  llsw TF Tcko+100 
REslsToR 825 t l %  .125w TF TcEocl00 
RESISrOR2lWt1%.125wTFTCIO+-tao - 81.9 1% .OW FTCd) t fW 

R E s m o R 5 1 . 1 1 % ~ F T C e D c I W  

REslsToR526+5%2wTFTcrotl00 
)IKl(nolsK .lSN .OW ASlM F-15 

AEslsroR 75 t l Y  .m TF TCaQ+lW 
REslsToR 825 t l %  .12w TF TcLoclOO 
RESlSTOR2lJK+-1%.125WTFTC=O+lM 
REstsToR51.1 tl%.125WTFTC=O+lW 

R E s l s T o R 2 4 8 t 1 % 2 W F ~ 1 0 0  
REgsToR 81.1 t l %  25W F T c d k l W  

NQTASSKQIS) 

REslsToR Is t l %  .ow TF TC=o+-loo 
REslsToR 825 t l %  . law TF Tc=Ocloo 
AEslsroA 4.- t l %  .12w TF Tcsoc loo  
R E s l s T o R 2 l s t l % . l 2 5 w T F T ~ l O O  

Mfr.  
code 

12498 
12498 
12198 
12498 
12498 

12498 
12498 
12498 
12198 

24546 

24546 

12498 
28480 

12498 
12498 
12498 
12498 

Mfr.  Part Number 

-136 

12498 CTCl/&TO-51Rl-F 

12498 CTCl/&l'G2152-F 

12498 Ul/&rCl75RO-F 
12498 C T 4 - l / & T m - F  
19701 5033R 
12498 Cl4-l/&TO-2152-F 

*Factory Selected Component (Refer to Section 5). A Errata part change. 
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Replaceable Parts Model 8901A 

%Me 6-3. Replaceable Parts 

D.rcriptkn 

AEslsToR4.64M t lK.125wTFTCdtlOO 

HPpaR 
Number 

C 
D m. 

1 

IMr* Mfr.PaRNumber cock 

19701 5033R 

Refsrsnco 

6 A15R26 

1 S w  to w1u 
A l W  
OIZlAadobPrr 
AlSR27 

A1- 

I S w  to W12A 
A15WO 
AlSRW 
OIZlA ad obolr 
AlbR29 
AlSRW 

A1 5R31 
A15R32 
A15R33 
A1 5#u 
A1 y135 

A1 5R36 
A l a 7  

1SUSA to 2412A 
AISR.98 
242lA and ObDUc 
AlSR.98 

A 1 W  

lm to W l U  
A I W  
OJPlA d dou 
A15R40 

AlsR11 
A1 sR12 
A1 5Ro 
A1 5A*( 

103u to W l U  
Al5R4.5 
2421.4 and obar 
A I M 6  

1 S w  to W l A  
A15IW 
A15R47 
4 1 1 u  d o b o u  
A15R46 
AlSR47' 

-137 5 28480 08990137 

NOT AssKiMD 

REslSTOR 100 t l Y  . 1 2 5 w T F ~ l 0 0  12498 CT4-1/&10-1Ol-F 07574401 0 

3 
2 

3 
1 

115n2 wc65 
28480 019994134 

REgsroR 75 t 1 K  WtF Tcdk.100 
REslsToR 025 t 1 K  .125w TF TcIotr 00 
RESLSTOR 287 +lY .125w TF Tc-o t loo  
RESLSTOR 100tlK.OSWTFTC30C100 
REslsToR2l.5KtlY.125wTFTbDclw 

REslsToR 1 M  t 1 K  .125w TF T c I o t l 0 0  
RESISTOR 14IK t l K  .125W TF T C I o t l W  

12498 U1/8-10-7SRW 
12498 c T 4 - 1 / 8 - 1 ~ +  
12498 CT4-1/8-lO.287R-F 

12498 CT4-1/8-T02152-F 

12498 CT4 
12498 cT4-1/8-lO-l473-F 

12498 C % l / 8 - 1 0 - 1 ~  

-133 1 RESTOR 61.1 t l Y  25W F TcEQtl00 

NOTASSGNED 

REslsTOR237KtlY.125wTFTCEot100 

28480 019994133 

12498 cT4-llerout3.F 1 

08890132 REYSTOR 248 t l Y  25W FTC30Cl00 

NoTAssloMD 

RESISTOR 4.644 t l Y  .125w TF Tc=ot100 
REsIsTDR.TRMR SOKloKTKF SIDE-ADJ 
REslsroRl .~+lY. l25wTFTc4t l00  
REslsroR 2.1% t l Y  .125w TF TC4i-100 

28480 Og990132 

08894011 
no09054 

19701 5033R 
73138 BBPRSOK 
12498 CT4-1/&10-1961-F 
12498 cI4-1/8-TO-2151+ 

1 

08990133 1 REslsroA61.1 t l Y 2 5 W F T 0 0 c 1 0 0  

NoIAssKiMD 

28480 08990133 

NoTAss?oNED 
REslsToR100tlY.125wTF~cdkl00 

~ O R l . f B K l K . O W F T C = 1 0 0  
R€SlSlOR 237 t 1 Y  .125W F T c o o t l 0 0  

12498 cT4-1/8-T0-101-F 

28480 08987242 
24546 crrl/aT0-237R-F 

tRefer to  Section 7 for update inform8tion. 
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Mode1 8901A Fieplaceable Parts 

%Me 6-3. Reproceable Parts 
RdWetUe 
Dmiglution 

A l M  
A15R49 
A1 SRW) 

AlSRSl 
A1 y(52 
A15A53 
AlSRY 
Alfi156 

AlSRSb 
A1 5R57 
A15R51) 
My159 
A 1 W  

A15R61 

1- &SOIA 
A15R62 
a12A to eslpA 
A15B62 
as19Adobarc  
A15R62 

A15TpI 

AlWl 
A1 5U2 
A1 5U3* 

lappA t o m  
A15W1 
25*1AdobDuc 
AlLWl 

0698.7209 

12514600 

16264013 
1- 
lggOl41 

m m i s  

C 
D 

4 
7 
7 

7 
7 
7 
3 
7 

6 
0 
1 
9 
1 

9 

9 

0 

8 

3 
n 

4 

RESLSTOR 75 +lY rn TF TcrQcl00 
REslsToR 464 t l %  .125w TF TC=otl#) 
RESLSTOR 464 +lY .125w TF TC.==l-IQo 

AEssToc) 464 t l Y  .12m TF Tcd)tl00 
RESLSTOR 464 +lY .12w TF Tcdk.100 

511 t l %  .125w lF Tc-otloo 

RlEsLFToR 464 t l %  .125w TF m=O+l#) 
RESSTOR nsc +is .im TF Tc-QC-im 

RESSTOR im t i +  .law TF rca-ioo 
RESSTOR bl6K t l Y  .125w TF lc=o+l00 
AE562oR 1 . a  +l% .125w 7F Tclocl00 
REslsloR lac+lw.l25w~TCIOcrOO 

1 REsLsTQl4aKtlY.12RNTFTcrocloa 

RSSTOR 1aK 44% .125w TF ~ 1 0 0  

NQTASSKMD 

1 WREJUMPER 

tRefer to Section 7 for update information. 

12498 Ql/&lcL?SRQF 

12498 cTCl/8-TIn640-F 
12498 cT4-1/&104640-F 

12498 cT4-l/&lIn640-F 
12406 cTC1/6-lIn640-F 
12498 CX4-l/&WllR-F 
12498 cT4-1/&l'@21S-F 
12498 c T 4 - 1 / & 1 ~  

12488 cTcr/&m1KUF 
12498 CT4-1/8-lW161-F 
12498 cT4-l+lBl62l-F 
12- cT4-l/&l&loozr 
12- cT4 

12- cTCl~nlo(12-F 

12498 Ul/&TO-looR-F 

*Factory Selected Component (Refer to  Section 5). A Errata part change. 
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Replaceable Parts Model 8901A 

%Me 6-3. Replaceable Parts 
R e f e m  

Designation 

A16 

A17 

A17 

A17Cl 
A17C2 
A1 7C3 
A1 7C4 
A17CS 

A 1 7 a  
A 1 7 0  
A17C8 
Al7C9 
A17C10 

Al7C11 
A1702 
A17C13 
A17C14 
A17C15 

A17C16 
Al7C17 
A17C18 
A17Cl9 
A l 7 a  

A17C2l 
A17C22 
A17Q3 
Al7C24 
A1 7C25 

A17C26 
A17W 

A17CRlA 
A 1 m A  
A17CWA 
A17WA 
A l t c A s A  

A17WA 

A l l D S l  

08901-60002 - SERIAL PREFIX 1933A TO 2607A 

09964 RPE121-1o5xIR1o3M1ow 
ogsbs RPE122.1BoxIR1oIMsov 
09969 RPE121.105COW7D200V 
os%9 R#121-1~m103MloOv 
09969 RPE12l-105y1R103M1oov 

09969 RPEl2l-105klFllOWlW 
09969 RPE121-1OSX7Rl03MlWV 
56289 1- 
09969 RPE121-1OSKIRlO3MlW 
09969 RPE121-1Mx7R1MM1oov 

09969 RPE122.139x7RlW50V 
09969 RPE122-139m1M50v 
09968 RFE121.105C00820120W 
00853 RDM18Fo81F5C 
28u#1 01604647 

OB869 RPE122-139~1Ww1V 
28180 0160.4646 
09S9 RPE122-139X7RlW50V 
09969 RPE121405COW70J200V 
84411 tam-745 

Ogggs RPE322-139X7Rl04M5OV 
oa853 RDMlsy817)FSs 
ODD69 RPE122-159XIR10(MSOV 
58289 1500474X9035A2 
#w)89 R P E 1 2 1 - 1 0 5 C M 5 4 7 ~  

os69 RPE12!-139x7R1ouAsov 
28180 oBg01- 

ON171 1N4150 
W171 1N1150 
ON171 lN4150 
W171 lWl50  
ON171 1N4150 

tRefer to Section 7 for update information. 
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Model 8901A Repiaceable Parts 

Tiable 6-3. Replaceable Parts 

wr.PartNumber code 
Refefence 
W M t h  

C 
0 

08901-60002 - SERIAL PREFIX 1933A TO 2607A A17 

Al7Jl 125&1220 
2wO-0078 
2l804124 
12501220 
2DsooQ18 
2l-24 

0 
9 
4 
0 
0 
4 

0 
0 
4 

4 
4 
4 
4 
5 

2 
5 

068n E 2 s M c - ~ / 1 1 1  
28uy, 295ooo78 
16179 So0222 
068TI 62sWxmef l t l  
21uBo 295ooo18 
16179 

62sWxme/lll 
~ 2 9 5 o o o 7 8  
16179 500222 

2811y) 91o0-3922 
2L)ur) 91ooa22 

2Luaa 91ooSb)p. 
28480 9100.4434 

32159 64941 
91637 W-10 l#XK)UH 5% 

mo43922 - 

Al7.Q 

12501220 
2DsooQ18 

A1 753 

AlR1 
A17K 
A17L3 
A17L4 
A I N A  

A 1 M  
A i m  

I92a.4 m2354.4 
A17LB 
24lOA m 46MA 
A1 7LB 

AI- 
A1 R10 

Z m A  m335oA 
Al7LlI 
B(1OA m S07A 
AI7Lll 

A1 M 2 
A 1 R 1 3  

Al'IMPI 

oLwo1dooo2 

91- 

91100131 
9100.1626 

91637 M.lOlOOOOUHS56 
91637 YM38UnS% 

1 

92159 64942 
91637 M.101o(K#uH5% 

28480 ~ 1 4 o 0 3 0  

Qlooo 0ADERBYDEsCRIpIK)N 
28480 oLwol-2m(12 
30617 075ootC 
28480 50010173 

AlIMP;! 
AlfMP3 
A1 IMP4 

A1701 

A1702 
A1703 
A1 704 
A17QS 
A17Q6 

AI 707 
A 1 7 0 8  

Al'IR1 
Al7R2 
AlTFU 
A17R4 
AlfR5 

1-1 
1853.0281 

04713 2N2007A 
04713 -A 
25403 -1 
2w27 xA228Cp201 
21uBo 1e&0720 

EsIsrm 10K t l %  .125w TF 1Cd)c lW 
EslsroR 5.- t 1 %  .12w T F  Tceocroo 
R E s I s T o R l o t l % . 1 2 5 w l F ~ l w  
RESLStOR5.62t l%.125wTFl~ lOO 
REslsToR 1 K  t l %  .125wTFTcoQt.lW 

tRcfer to Section 7 for update informatlon. 'Factory Sekcted Component (Refer to  Section 5). A Errata parr change. 
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Replaceable Parts Model 8901A 

Reference 
Designation 

A1 7 
A1 7R6 

A17W 
AltRD 
Al7RlO 

A17R11 
A17R12 
A17R13 
Al7R14 
A17RlS 

A17R16 
Al7R17 
A17R18 
Al7Rl9 
AlfR20 
AltR21 
Al7R22 
Al7R23 
A1 7R24 
A1 7R25 

Al7R26 
A17R27 
A17R28 
A17R29 
AllR30 

A17R31 
AlfR32 
Al7R33 
A17R34 
AlTR35 

A1 ?R36 
A17R37 
A1 7R38 
A17R99 
AlTRU) 

AllRIl 
AllRI2 

AlTTlA 

AlNl 

~ 1 7 ~ 7  

A11112 

HP Part 
Number 

m-1 
o34&0%0 
12514556 
1-12 

C 
D 

2 
0 
3 
3 
9 

9 
9 
8 
3 
3 

4 
4 
0 
9 
9 
0 
0 
0 
3 
0 

3 
0 
9 
9 
0 

0 
2 
2 
6 
0 

0 
6 
2 
0 
2 

6 
0 

7 

lbble 6-3. Repheable Parts 

08901-60002 - SERIAL PREFIX 1933A TO 2607A 

1 REslsroR 316 t l Y  2SW TF TC=OtlW 
RESISTOR261K tlY.125WTFfC.Oc-100 
RESISTOR 71 2 t l Y  2SW IF 1-1 00 
REslsroR 71.2 t 1 Y  1swlFTCIDclW 

3 R€SSTOR46.4tlY1)swlFfCQclW 

2 REstsmR2l5tlY.OSWTFfCQc100 
RESISTOA46At lY~TFTCIOc100 
RESISTOR 1 2 l K  t 1 Y  .125W TF fC.Oc-100 
RES~SIOR 19.6~ tis .iw TF TcIocim 
RESISTOR 1K tlY.125WTFTCtotlW 

RESISTOR 34.8 t i %  . i 2 5 ~  TFN i c ro t im  
RESISTOR6.8lK tlY.125WTFTCtotlW 
RESISTOR a2sK t l Y  .125W TF lc=OtlW 
REslsToR46.4tlY.~TFTclcot100 

i 

1 RESISTOR121 t l Y . s W T F ~ l 0 0  
RESISTOR 2.61~ tis . i 2 5 ~  TF TcIocim 

6 RESISTOR51.1 tlY.OSWTFtceOc100 
RESISTOR51.1 tlY.05WTFTCrQtlOO 
RESISTOR 147 t l Y  .05W TF TC=OtlW 
REsmOR 4 2 K  t l Y  . 1 2 5 W T F ~ l W  

RESlSTOR511K t l Y . l 2 5 W T F ~ . 4 t i 0 0  
RESISTOR 51.1 t 1 Y  115w TF TC~0+-100 
~ ~ s t s m ~  1.m tis . i 2 5 ~  TF i c ro t im 
RESISTOR 1 . m  t i %  . l aw  TF n-otim 

RES~SIOR im tis .im TF Tc=o+-im 

3 

REslsToA 100 tlY.125WTFTCnot100 

REsDToR10t1%.125WTFTC=Ot100 
RESISTOR 1n t l K  .125WTF TC=otlW 
RESlSTOR l#IK t l Y  .125WTF TcIocl00 
REstsroR100tlY.125wTFTctot100 

RESISTOR 100 t l Y  125w TF TcEocl00 
RESlSToR 1- t l W  . 1 2 5 W T F T ~ l W  , 

REslsToR12l tlY.125wTFTcdkf00 
RES~SIOR 100 tis .iw TF TcIotim 
RESlSTORrn tl%.125WTFT&otl00 

RESTOR io#( t i %  .im TF T C t o t i m  
RESlSTOR 100+1%.125w7FToot100 

11502 
12498 
12498 
12498 
w79 
12498 
12498 
12498 
12498 
12498 

12498 Cl&l/&l&Slll-F 
12498 Ul@-TQ51Rl-F 
12498 CT4-1@-l&1781.F 
12498 CTCl/&l&l781-F 
12498 CTCl/&TOlOl.F 

12498 CT4-1/&TQlOl-F 
D(U3Bw 
12498 CTCl/&TQ121R-F 
12498 Cr4-1/&l&loo3F 
12498 CT4-1/&TQlOl-F 

12498 CTClQTQ101-F 
12498 CT4-1/&l&lW3$ 
12409 CT4-1/8-TQ121R-F 
12498 CTCl/&TQlOl-F 
12498 ClCl/&TQ121R-F 

12498 CT4-1/&l&lo(IQF 
12498 CTCl/&TQlOl-F 

1 TRANs#)RMERPlCAPSULATCD 2Bm -160431 

tRefer to Section 7 for update Information. 
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28460 mW187001 
13103 7?17-l!Sl 
98291 - 
27014 uc3byEI 

*Pactozy Selected Component (Refer to Section 5). A Errata part change. 



Model 8901A Replaceable Parts 

Reference 
Designation 

A17 

A17 

A170 
A1 7C2 
A1 7C3 
A17Cll 
A17CS 

A17C6 
A1 7C7 
A17Cll 
A l f a  
Al7ClO 

A17Cll 
A17C12 
A17C13 
A17Cl4 
A17C15 

A17C16 
A17C17 
A17C18 
A17C19 
A17C20 

A17C21 
A17C22 
A17C23 
A l m 4  
A1 7C25 

A17C26 
A1 7C27 
Al7C28 
Al7C29 
A17C30 

A17C31 
A l f a  
A17C33 
A1 7C34 
A17C35 

A17C36 

A17CRl’ 
A17CR2’ 
A17CW 
Al7CR4 
A17CRS 

DercriptiOn Yfr. Put Number CQde 

08901-60104 - SERIAL PREFIX 2609A AND ABOVE 

00902-60104 4 1 WPUTMMERASSEMBLY 28480 08902-BOlOP 

0160.3879 7 8 CAPACITORFXD .OlUF +-2O% 1OOVDC CER 
01603879 7 CAPACITOR-FXD .OlW +-a% lOOVDC CER 
0160-3873 1 1 CAPACIIORFXD 4.7PF + -.WF 200- CER 
01-79 7 CAPACITORFXD .OlUF + - 2 W  1OOVOC CER 
01-70 7 CAPACITORFXD .OlUF +-20% lOOVDC CER 

01603679 7 CAPACITORFXD .OlW + 40% 1OOVDC CER 
01603879 7 CAPACITOWXD .01W +a% 100VDC CER 

01603879 7 CAPACITORFXD .OlUF +a% 1OOVDC CER 
01800197 8 2 C A P A C I T M D  22UF+-10% 2OVDC TA 

01603879 7 C A P A C I T M D  .OlUF +-2O% lOOVDC CER 

0160-5469 5 5 CAPACITORFXD 1 W  +-lo% SOVDC CER 
01604835 7 5 CAPACITORFXD .lUF +-lo% 50VDC CER 
01604812 0 t CAPACITORFXD aOPF + S W  lOOVDC CER 
01604652 6 1 CAPACITORFXD 960PF +-1% S D O V D C  MICA 
01604647 9 1 CAPACITORFXD 151PF +-1% SOOVDC MICA 

0180.2929 8 1 CAPACITORFXD 68UF+.lO% IOVDCTA 
01604646 8 1 CAPACITOR-FXDUPF +-1% SOOVDC MICA 
01604835 7 CAPACITORFXD .lUF +-low SOVDC CER 
01604814 2 1 CAPACITORFXD 15OPF +S% 100VDC CER 
01604641 3 1 CAPACITORFXD 352OPF + -1% S O W  

01604835 7 CAPACITORFXD .lUF +-lo% SDVDC CER 
01604651 6 1 CAPACITORFXD 817PF +-1% 5OOVDC MICA 

01604535 4 CAPACITORFXD 1W +-lo% SOVDC CER 
01604801 7 1 CAPACITTORFXD 100PF +.5% lOOVDC CER 

01604576 5 CAPAClTORFXD .WF +a% SOVDC CER 
0890140064 8 1 STRAPICAPACITOR 
01804512 7 2 CAPACITORFXD 12OPF +b% ZOOVDC CER 
0160-5469 5 CAPACITTORFXD 1UF + -10% SOVDC CER 
01604535 4 CAPACIIORFXD 1W +-lo% WVDC CER 

01604835 7 CAPACITORFXD .lUF +-lo% SO- CER 
01604822 2 1 CAPACITORFXD 10M)PF +S% 100VDC CER 
01800197 8 CAPACITCRFXD 2.2UF+ -10% aVDC TA 
01604835 7 CAPACITOR-FXD .1 UF + -1 0% SOVDC CER 
01604512 7 CAPACmORFXD 120PF + -5% 2OOVDC CER 

01600576 5 2 CAPACITORFXD .lUF +-2046 SDVDC CER 

20480 01603879 
m o  01603879 
28480 01603873 
28480 01603879 
26460 016003879 

28480 01603879 
28480 016003879 
56289 lWDZ5X9020A2 
28480 01603079 
28480 0160a79 

28480 0160&64 
28480 01604835 
28480 01604812 
00853 RDMl9F96lFSC 
28480 01604647 

28480 0180-2929 
20480 01604€46 
28480 01601835 
28480 01604814 
28480 01604641 

28480 01604835 
00853 FIDMlSF(817)F5C 
28480 01604576 
28480 01604535 
28480 01604801 

28480 01604576 
28480 0890140064 
28480 01604512 
28480 01605469 
20480 0160435 

28480 01604835 
28480 0160422 
56289 150D225X902OA2 
28480 01604835 
28480 01604512 

28480 01804535 01604535 4 CAPACITOR-FXD 1UF +-lo% SDVDC CER 

19010179 7 DlODESWrrCHING 15V WMA 7SDPS W 7  
19010179 7 DIODESWITCHING 15V SOMA 750- DO-7 
1901-1098 1 DIOOE-SWITCHING lN415O SOV 200MA 4NS 
1901.1098 1 MOMSWITCHlNG lWl5O SDV 200MA 4NS 
1901-1098 1 DIODESWITCHING lN4lSO 50V 200MA 4NS 

28480 19014179 
28480 19014179 
9Nl7l lN4150 
ON171 lW150 
9N171 lN4lSO 

tRckr lo Section 7 lor updatr information. ’Facrary Selected Component (Refer IO Section 5 )  A Errata parr change 
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Replaceable Parts Model 8901A 

Reference 
Designation 

A17 

A17CR6 
A17CR7 
A1 7CRB 
A17CR9 

Al7DSl 

A17E1 

A17J1 
A17J2 

A17J3 

A17J4 

A17L1 

A17U 
A17L3 
A17L4 
A17L5 
A17L6 

A17Ll 
A17U) 
A1 7L10 
A17L11 
A17L12 

A17Ll4 

A17MPl 

A17MP2A 

A17MP3 

A1 701 

A17QL 
A1703 
A1704 
A1705 
A17Q6 

HP PaR 
Number 

19010518 
19010518 
1901-1098 
1901-1098 

19900524 

9 1700847 

1250-1425 
1250-1220 
21900124 
29500078 
1250-1220 
21900124 
29500078 

1250-1425 

91 004022 

91003922 
91004022 
91 003922 
9 1004434 
9100-3313 

9100-1625 
91404040 
9100-1 626 
91400841 
91400303 

9140-54 

0890200026 
23600113 
50016539 

03630159 

18539281 

18539314 
18540004 
1854-1 032 
18530020 
1854.1032 

D 

8 
8 
1 
1 

3 

3 

7 
0 
4 
9 
0 
4 
9 

7 

4 

4 
4 
4 
5 
7 

0 
3 
1 
4 
3 

5 

3 
2 
9 

0 

9 

9 
0 
2 
4 
2 

I.... oescription wfr. part NumDer 

08901-60104 - SERIAL PREFIX 2609A AND ABOVE 

2 

1 

1 

2 
2 
2 
2 

4 

1 
1 

1 
1 
1 
1 
2 

1 

1 
13 1 

1 

4 

2 
1 
1 
2 
1 

tRefer to Section i for update information. 
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rnma I O  SMKZTT)<Y 
DlOMSM SI0 SCHOllUY 
DlODESWrrCHIffi 1 N4150 5DV 200MA 4NS 
DlODE-SWITCHIffi lN4150 50V 200MA 4NS 

LEDUMP LUM-INT- 1MCD IF-2OMAW BVR-5V 

CORESHIELDINO BEAD 

M E C T O R R F  SMC M SGLHOLE-RR 5OCmM 
CONMCTORRF SMC M PC 5 D m M  
WASHERLK INTI. T NO. 10 .19CIKID 
W-HEX-DBLCWM 1032-THD .067-IN-W 
CONNECTOR# SMC M PC 50CmM 
WASHERLK INTI. T No. 10 .ISSKID 
NVT-HEX-DBLCHAM 1 m - W  .067-IN-W 

CONMCTORRF SMC M S(ILH0LEAR 50-M 

INDUCTORFIXED 120-1300 HZ 

INDUCTORFIXED 120-1300 HZ 
l N w c T 0 R n X E D  120.1300 HZ 
INDUCTORFIXED 120-1300 HZ 

INDUCTOR RFCWLD 22UH 5% .166DX.385LG 

INDUCTOR RFCWLD 33W 5% .1880X.S8SLG 

INDUCTOR RFCWLD 36UH 5% .186DX.WSLG 

INDUCTOR WCWLD 89.3W 2% 

INDUCTOR FlFCWLD l8Un 5% .166DX.385LG 

COMWIXER 
SCRWMACH 632 2SlN-LG PAKWPOZI 
STRAP. GROUND 

INDUCTOR ~ O U H  2% . IS~DX.~~SLF a- 6s 

COIL-VAR 18W6.3UH 0-20 PCMTG 

COIL-VAR 6.1UH-19.1UH 0-20 MG 

FlFl STRlP-FlNGERS BECU ZINC PLATED 

TRANSISTOR PNP 2NzB07A SI TO18 PD = * o O W  

TWNSISTOR PNP 2N2905A SI 7039 PD - eDoMIN 
TRANSISTOR NPN SI TO18 PD = 3 6 0 W  
TRANSISTOR NPN SI PD - 2.W 
TRANSISTORPNPSI PD-300MWFT-150MHZ 
TRANSISTOR NPN SI PD - 2.W 

28480 
28480 
9N171 
9N171 

28480 

021 14 

28480 
28480 
28480 
28480 
28480 
28480 
28480 

28480 

28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 

28480 
00000 
28480 

28480 

04713 

04713 
28480 
04713 
28480 
04713 

'Factory Selected Component (Refer to Section 5 ) .  

19010518 
19010518 
1N4150 
1N4150 

50824550 

56690-65/3B PARYLENE 

1250-1425 
1250-1220 
21900124 
29500078 
1250.1220 
21 900 124 
29500078 

1250-1425 

91003922 

9 100-3922 
91003922 
91004022 
91004434 
91003313 

9100-1825 
91400840 
9100-1626 
91400841 
91404303 

91400454 

0890200026 
ORDER BY DESCRlPnON 
50016539 

03630159 

2N2907A 

2N2905A 
18540444 
MRF581 
18534020 
1854.1032 

P Errata part change. 

rev. 06NOV92 



Model 8901A Replaceable Parts 

Reference 
Designation 

A17 

A1707 
A1 708 
A1709 

A1701 1 
~ 1 7 ~ 1 0  

~ 1 7 ~ 1 2  
~ 1 7 ~ 1 3  

Al7Rl 
A17R2 
A17R3 
A17R4 
A 1 W  

A17R6 
Al7R7 
A17R8 
A17R9 
A17R10 

A17Rll 
A17R12 
A17R13 
A17R14 
A17R15 

A17R16 
A17R17 
A17R18 
A17Rl9 
A1 7R20 

A17R21 
A17RL2 
A17R23 
A17R24 
A17R25 

AlfF126 
A17R27 
A17R28 
A1 7- 
A17WO 

A17R31 
A17FU2 
A1 7FW 
A17R34 
A1 7FD5 

HP Part 
Number 

18534020 
18534281 
18534281 
16534314 
18500610 

18580008 
1863.0281 

07574442 
07570200 
06985154 
06986821 
06986821 

06980087 
06984085 
OW94T35 
06994135 
0698-7204 

0698-7220 
0698.1204 
07574421 
06984154 
0757.0422 

06990392 
07570499 
07574441 
0698-7204 
07574799 

06980085 
0698-7205 
0698-7205 
0698-7223 
06983154 

07574274 
0698-7205 
07574278 
07574280 
06983M1 

06983431 
0757441 8 
0698-343 
06983*43 
06983154 

Qty. D Descriptin Mfr. Mfr. Part Number Code 

08901-60104 - SERIAL PREFIX 2609A AND ABOVE 

4 
9 
9 
9 
0 

8 
9 

9 
7 
0 
8 
8 

2 
0 
3 
3 
9 

9 
9 
4 
0 
5 

4 
4 
8 
9 
9 

0 
0 
0 
2 
0 

5 
0 
9 
9 
8 

6 
9 
0 
0 
0 

1 

1 

1 
1 
5 
3 

1 
2 
2 

3 

1 

1 

2 

1 
1 
1 

1 

3 

1 

1 

1 
2 
1 

1 
3 
3 

tRefer to Section 7 for update information. 
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tRANslSTOR PNP SI PO - W O W  FT- 1 SOMW 
lR4USSTOR PNP 2N2907A SI TO18 PD-OOOMW 
TRANSISTOR PNP 2N2907A SI 1 0 1  8 PD - 400W 
fRANslSTOR PNP 2N2905A SI TO39 PD - MOW 
TRANSISTOR NPN SI 1-6 FT - 8OOMHZ 

TRANSISTOAARRAY 1-N PLSTC DIP 
TRANSISTOR PNP m O 7 A  SI TO18 PD - 4 O O M W  

RESISTOR 1oK 196.12" FTC-O+-IOO 
REslSTOR5.6Xl%.l25WFTC-O+-100 
RESlSTOR4.22K 1% .12W FTC-0+-100 
RESISTOR 5.62 1% . 1 W  F TC I 0+-100 
RESlSrOR5.62 1% .12W FTC-O+-1OO 

RESISTOR316 1% 25W FTC-0+-100 
RESISTOR2.61KlPb .125WFTC-0+-100 
RESlSTOR7121%25WFTC-O+-lOO 
RESlSTOR7121%~5WFTC=O+-lOO 
RESlSTOR46.4 1% .OSWFTC-O+-lOO 

RESISTOR 215 1% .OW F TC -0+ -100 
RESlSTOR46.4 1% . O W  FTC-0+-100 
RESISTOR825 1% .125W FTC-O+-IOO 
RESISTOR422K 1% .125W FTC-0+-100 
RESISTOR909 1% .12W FTC-O+*IOO 

RESISTOR34.8 1% .125WFTC-O+-100 
RESISTOR6.8lK 1% .12W FTC-0+-100 
RESlSToA82Y(1%.125WFTC-O+-100 
RESlSToA46.4 l%.OSWFTC-0+-100 
RESISTOR 121 1% .W FTC-0+-100 

RESISTOR2.6lKlW .12W FTC-0+-100 
RESlSTOR51.1 1% .OW FTC-O+-IOO 
RESlSrOR51.1 1% .05WFTC-O+-100 
RESISTOR287 1% .05WTF1c-0+-100 
RESlSTm422K 1%.125W FTC-0+-100 

R€SlSTORl2lK1%.125WFTC-0+-100 
RESlSToR5l.l 1% .OSWFTC~O+-lOO 
RESISTOR 1.78K 1% .125W FTC-0+-100 
RESlSToA17.8 1%.125WFTC-0+-100 
RESlSTOR215146.1WFTC-0+-100 

RESlSTOR23.7 1% .125Wf TC-O+-lOO 
RESISTOR 619 1% .125W F TC - 0 + -100 
RESISTOR287 1% .12WFTC-0+-100 
RESlSToA287 1% .125wFTC-O+-100 
RESISTOR422Kl%.12~FTC-O+-100 

28480 
04713 
04713 
04713 
28480 

04713 
04713 

24546 
24506 
24546 
28480 
26480 

24546 
24546 
28480 
26480 
24546 

24546 
24546 
24546 
24546 
24546 

28480 
24546 
24546 
24546 
28480 

24546 
24546 
24546 
24546 
24546 

24506 
24546 
24546 
19701 
24546 

03888 
24546 
24546 
24546 
24546 

'Factory Selected Component (Refer to Section 5).  

18534020 
2N2907A 
2N2907A 
-0w4 
1854-081 0 

MHO6001 
2N2907A 

01-118-TO-1002-F 
01-110.705621 -F 
cCllkTo4pl -F 
08988821 
08988821 

C6llpTo3160-F 
C4-1/8-10-2611-F 
08994135 
06990135 
C3-116-TW6R4-F 

C3-1/8-TO-215RF 
C3-1/8-TW6RPF 
C4-1 15T0825R-F 
C4-1 I 8 - T M p  1 1 
C4-118.TO909RF 

06990392 
CX-118-TO88 11 -F 
C4-118-TO625 1 -F 
hl A-TO.46R4-F 
07570799 

CX-118-TO-2611-F 
C3-118-TOS1Rl-F 
hll8-TO-51Rl-F 
hl I8-lO287R.F 
CX-118-TO4221 -F 

CX-118-TO-12ll-F 
C3-118-T(151Rl-F 
CX-118-TO-1781-F 
MMClI8-TO.17R8-F 
cL118-TO-215RF 

PMES5-118-TO-23R7-F 
Cell8-TO-619RF 
-118-TO-287R-F 
CelI8-TO-287RF 
c4-118-104221 -F 

A Errata part change. 
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Replaceable Parts Model 8901A 

Reference 
Designation 

A17 

A17R36 
A17R37 
A17R38 
A1 7FD9 
Al7RIO 

A17FUl 
A17R02 
A l n 3  
A17W 
A17FU5 

A17R46 
A17RP7 
A17R48 
A17W9 
A17R50 

Al7Tl 

A17Ul 
a 

HP Part 
Number 

07570296 
07570304 
07574 180 
07570394 
07570118 

0688.3u3 
07570401 
07574401 
07570118 
06864037 

0698.8821 
06884037 
06863438 
07574422 
08083150 

08901.80031 

08901.67001 
0340.1098 
1251-1556 

Description 

9 
0 
2 
0 
9 

0 
0 
0 
S 
0 

8 
0 
3 
5 
0 

7 

3 
0 
7 

Ytr' Ytr. PM Number Code 

08901-60104 - SERIAL PREFIX 2609A AND ABOVE 

2 
1 

2 

2 

1 

1 

1 
1 

12 

tRrfrr to Section i lor update information 

6-84 

RESISTOR 17.8 1% .12W FTC-O+-100 
RESISTORS1.1 1% .12W FTC-O+-lOO 
RESlSTOR31.6 1% .125W FTC-0+-100 
RESISTOR 51.1 1% . 1 2 W  FTC-O+-lOO 
E S W O R 6 1 9  1% .125WFTC-0+-100 

RESlSTOR2871% .125WFTC-0+-100 
RESISTOR 100 1%.125W FTC-O+-lOO 
RESISTOR 100 1% .12W FTC-O+-IOO 
RESISTOR 619 1% .125W FTC-O+-IOO 
RESlSTOR46.4 1% .125WFTC-O+-lOO 

RESlSTOR5.62 1% . 1 2 W  FTC-0+-100 
RESlSTOR46.4 1% ,125W FTC-0+-100 
RESISTOR 147 1% .125WFTC-O+-1OO 
REStSlm 909 I W  .l25W F TC - O+ -100 
RESISTOR 4.m 196.125W F TC - 0 + -100 

XFUA T 6 R D l 4 . m  

MIXER CIRCUIT 
INSULATOR4C &NITRIDE 
CONNECTORSOL CONT SKT .018-IN-BSCSZ 

19701 
24546 
28480 
24506 
24546 

24546 
24546 
24506 
24546 
24546 

28680 
24546 
24546 
24506 
24546 

26460 

28480 
28480 
28480 

'Factory Brlectrd Component (Refer to Srction 5). 

MF4C118.TO.17R8-F 
a-118-10.51 R1-F 
07574 160 
cO-lI&T0.51 Rl-F 
C4-1l6-TO-619RF 

CI-118-TO-287R-F 
CO-1 I8-TO.10 1 -F 
CO.ll8-TO-101 -F 
a-1W-TO419R-F 
cCll8-TOd6RA-F 

0896.8821 
CO-118-TO46RA-F 
CO-ll8-TO.147RF 
C4-118-TO.SO9R-F 
CO-118-TO422l-F 

08901.80031 

oegoi m o o 1  
o3rIo.ioge 
1251 -1556 

A Errata part change 



Model 8901A 

Reference 
Designation 

A1 8 
A18 

A18C1 

A18C2 
A18C3 
A18C4 
A18C5 
A18C6 

Al8C7 
A18C8 
A1- 
Al8C10 
A18Cl 1 

A18C12 
A18C13* 
AI8C14 
Al8C15 
A18C16 

AlBC17 
A18C18 
Al8C19 
A18C20 
A18C21 

A I ~ C R ~ ~  
A18CWP 
A18CWP 
A18CWA 
A1BCRSA 

A18CRsP 
A18CR7A 

1933A b 2439A 
A l W l  
2443A and a h  
AlS&l 

AlSJl 

AlW2 

Al8Ll 
A1812 

HPPart Qty. 
Number D 

Table 63. Replaceable Parts 

Description 

o890i60004 2 1 IFAUWRERASSEMBLY 

018oo094 4 CAPACKORFXD lOOUFt7ClOW 25VDC AL 

018o.0094 4 CAPACITOFI-IXD lWuF+?S-l09b 25Mc AL 
016034s 9 CAPALTOFI-IXD .MuF +-2QoQb 100VDC CER 

01842619 3 1 CAPACKORFXD PuF+-10% 15Mc TA 
01802620 6 CAPACTTORD(D 22UF+*lOW SOVDC TA 

01604158 7 1 CAPACK- 3 o P F  +-lo% 200- POLYE 

01842257 3 CAPACITORWD lOPF +bpb 5oovDc CER 0+.60 
01404198 5 CAPACKORFXD 2OOff +-Sa 3OOVDC MICA 
0180-2620 6 cApAcrroRfxD 22UF + -1 0% 50% TA 

0180-2(120 6 CAPACKORFXD 22UF+-lO9b SOVDC TA 
0160-!2242 6 2 CAPACITORFXDUPF +-2SPF5ooVDCCER 

0180-2620 6 CAPACKWWXD 2 2 U F + - l O %  SOVDC TA 
0160-6823 5 CAPACKORFXD.lUF+-2046SOVOCCER 
0160-2266 4 1 CAPACKOFI-IXD 24PF t 4% SOOVDC CER O+ 
0160-2199 2 CAPACKORFXD 3OPF +wb 300% WCA 
0160-2205 1 1 ~ ~ ~ 1 2 O P F + 5 o b ~ V D C Y l C A  

-30 

0180.1746 5 CAPACKWWXD l S u F + - l O %  20- TA 
0160-2242 6 CAPACKORFXD 2APF +-ZSPF SOOVDC CER 
01804197 8 CAPACKORFXD 22UF+-10% 2OVDC TA 
0180-2620 6 CAPAcIToRR(D 22UF+-10% 50VDC TA 
0160-2265 3 1 CAPACKORWD 2 P F  t-546 5 0 O v M :  CER O t 3 0  

1901.1098 1 MODE.SWTTCHING 1N4150 SOV 200MA 4NS 
1001-1098 1 DIOOE-SWITCIQNQ iNQi50 5oV 2oouA 4NS 
1901-1098 1 MODE-SWITWNG w41W 5ov 2ooMA4NS 
1901.0880 7 DK)DEQEN PRP l2SMA DO.35 
19014880 7 DQDEQEN PFIP 12ylA DO35 

le014518 8 2 DlODESMSGSCHoTr)(y 
19014518 8 2 DlODE-SMSIGSCHoTr)(y 

NOT ASSIGNED 

91704029 3 1 CORE SMJLDING BEAD (ADDED TO BASE OF 07) 

1250-1205 1 6 CO"ECfOAAFSUlCMSGL~E-RR5OSmM 
29504078 9 NUT-HEX-DBLCHAM 1032-THD .0674N-W 
21904124 4 WASHER-LK INTLT NO. 10.195-IKID 
1250-1205 1 CONMCTORFlF SMC M SGL-HOLE-RR SOOHM 

21904124 4 W*sHERu( INTL T NO. 10 .19CIKID 

9100-1628 3 1 INDUCTORRFCKMLD43UH+-5% 

29500078 9 NUT+I€X-OBLCW 1032.lHD .0671PJ-M< 

91404237 2 I INDVCTORRFCKMU)2ooUH+-S% 

tRrlcr to  Section 7 for update inlormatron 

rev. 15JUiV90 

&placeable Parts 

Yfr. Mft. Pan Number Code 

28480 

56289 

56289 
09969 
123orl 
12344 
19701 

09535 
28480 
12344 
09535 
12344 

12344 
2&080 
09535 
28480 
28480 

56289 
09535 
56289 
12344 
09535 

9N171 
9N171 
9N171 
26480 
28480 

28480 
26480 

ZMBO 

16179 
28480 
16179 
16179 
28480 
16179 

91637 
91637 

"Factory Selected Component ( R e f e r  IO Seraion 5 )  

089018ooo4 

30D10700250M 

30D107-M 
DDl llIWBW225V203Ml WV 
l3SEZSKO50AS 
T-1- 
708DlC092PWOlAX 

301000COKlWD 
01400198 
TwEpSKO50AS 
301000NPOa249C 
T 3 5 K p s K O 5 0 A S  

T355EP5KO50AS 
01604623 
30 14Oo-cocio-24oJ 
01 60-2199 
0160-2205 

150D156X902062 
301ooO~0-249C 
150D22u(9020A2 
T355EpsKO5OAS 
3014oocooo-22oJ 

1N4150 
lN4150 
tN4150 
1901 4880 
19014880 

190 1451 8 
190lQ518 

9 1704029 

5064500849 
29504078 
500222 
5064600849 
29504078 
500222 

IMd 43Un 5% 
IM4 XK)UH 5% 

Errata pari change 

6-85 



Replaceable Parts Model 8901A 

ltrble 6-3. Replaceable Parts 

A1- 

AlllMR 

A1L)Ol 

A1802 
A1893 

1- lo a124 
A18Q 
p27A a d  .bou 
Al8Q 

A1825 
A1806 

A1-7 

A l l R l  
A10R2 
A 1 W  
A18R) 
A l a  

Al8R6 
A l W  
A1I)RB 
A18R9 
AlaRlO 

AlBR11 
A18R12 
AlBR13 
AlBR14 
AlEU15 

A18R16 
A18R17 
Al8Rl8 
AlSR19 
AlIYL20 

AlRR21 
A1 g122 

llppA to B l A  
A 1 W  
A18W4 
poumniobae 
A 1 W  
A l W  

nP Part 
NumbeT 

C 
D 

8 

7 

7 
7 

0 

2 
2 
3 
1 
9 

S 
S 
S 
7 
7 

3 
3 
8 
2 
2 

3 
3 
2 
3 
6 

1 
7 

w. 
1 

1 

1 

1 

5 

TRANSSTOR ” 2N5lTo SIT072 PDdoaAw 

TRANsLsTaA”2N2222ASI~l8pDrsaoMw 

TRANgsroR PNP 2Mi251‘sI m.18 PDa&oMw 
TRANslsroRpNp~1slTD18(rDp38oMw 

TRANslsroRNPNSITo46FlL#)oMHz 

RESISTOR 19.6 t l %  .12SWTFfcEot1#) 
RESTOR 19.6 t l Y  .125W TF T G O t l W  
REgSTOA5.11KtlX .125WlFTc=ot100 
REslsToR 4 . w  t l X  .125w TF T G = l m  
RESSTOR 1.7& t l X  .125W lF TCdJtlOO 

REgsroR3.83KtlY.l25WTFTc=oc100 
REslsToR 34.8 t l %  .125w TF TcpDclW 

RESWOR511 t 1 K  .125WTFTcIOclW 
RES~STOR 61s +is . m w  wtcrotim 
RESISTOR 511 tis . i s w  wic=otioo 
R E s l s T o R l 4 7 t l % . l 2 5 W T F T ~ l W  
~ S . l l K t l Y . 1 2 5 W T F T C s O c l W  
RESLSTOR 1.m t l Y  .125w TF TC=otlW 
RESISTOR 1 K  t 1 Y  2SW TF TcpoClW 
REslsToR 19 .6 t lY  .12SWTFTCdklW 

REslsToR 383 t 1 Y  .125wTFTc.roc100 
REslsTaR 383 +1K .125w TF TCIo t lW 
RESISTOR 346 t l %  .1m TF TCIot100 
RESlSlW-lRMR 50 10% TtW s 4 D J  1-TRN 
REslsToR 2 m  t l Y  .lzsw TF TC=ot100 

REsIsTMI3l6tl%.12SWTFfooclW 
REslsToA 196 t l %  .125w TF Tcnocloo 

RESISTOR-TRMR 200 10% TKF SQEADJ 1-TRN 
RESlsToR511 t l%.125wTFTcIot1W 

REsLsToR-TRL(R 500 10% C SDE-ADJ 1-TRN 
REslsroR 383 t 1 K  .125w TF TcIocloo 

Mfr.  
code 

28480 
00000 
28480 

2Mbn 

2M627 
28480 

04713 

M713 

04713 
04713 

28460 

2M27 
2M627 
12498 
12498 
12498 

12- 
mu9 
12498 
12498 
124% 

12498 
12498 
12498 
12498 
2M627 

l24S 
12498 
12498 
28480 
12498 

12498 
12498 

28uy) 
124% 

28480 
12498 

Mfr. Part Number 

tRefer to Scction 7 for upd&te information. 

6-86 

.kctory Selected Component (Refer to  Section 5). 0 Errata p u t  change. 



Model 8901A 

Referencct 
Designation 

AlLY125 

Al- 
AI- 
Al8R28 
A18R29 
AlLW30 

AlBR31 
NOR32 
A18R33 

C 
D 

1 

ltrble 6-3. Replaceable Parts 

7 RESETOR 110 t 1 Y  .125WTFTC=OtlW 

REslsTOR 562 +lY .125W TF TC=OtlOO 
RESlSTOR 110 t l Y  .125WTFTcEoclOO 
REslsToRZS7KtlY.125WTFTc-rot1OO 
REsmoR 422 t 1 K  .125W TF Tc=ot-lOO 
REslsroR 100 t 1 Y  .125w TF TcooClOO 

REslsroA Sm t 1 1 . 1 2 5 W  TF TC=O+-l00 
RESISTOR 23.7 t l %  .12W TF T c t o c 1 0 0  
RESlSTOR100tlY.l2mTFTC=OtlOO 

7 
1 

Replaceable Parts 

12498 CTCl/&lU111+ 

12498 CTll/&=-F 
12498 CTC1/8-TO-lll-F 
1 2 4 8  CT&l/&T0-2871+ 
12498 CT&l/&TW22RJ 
124W CTCl/6-T0-lOl-F 

12498 CT&1/8-7&9OBR-F 
D B U S W  
12498 CTCl/&l0-lOl-F 

tRefer to Section 7 for update information. *Factory Selected Component (Refer to  Section 5). A Errata part change. 
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Replaceable Parts Model 8901A 

Reference 
Desimlam 

A19 

im to  mi^ 
A19 
8618A to 27514 
A19 

Al9Cl 
A l g Q  
AlSC3 
A1 9 U  
A 1 9 3  

A1 9c6 
A 1 W  
AlgCB 
Al9C9 
A19C10 

A l e 1 1  
Al9Cl2  
A l e 1 3  
Al9C14 
A19ClS 

A19C16 

l B . 4  to 281 ?A 
A19C17 

A19C17 

AlsC18  
A l e 1 9  
AlgC20 

A19C21 
A19C22 
A l O m  
A I S 2 4  
A l O m  

AlOc28 
AI- 
AlSCZ8 
A1 9C29 
AlOc30 

Al9C31 
A l S 3 2  
Al9C33 
Al9C34 
AlBC35 

m i a  to Z ~ A  

WPart c 
Number D 

!#de 6-3. Replaceable Parts 

Mfr .  Part Number code 

SERIAL PREFIX 1933A TO 2751A 

011901-4 6 1 WDNIDWSSEMBLY 26460 -1-4 

01190140274 8 1 WDMDoRASSEhWY 26460 oBggldon4 

OS969 R P E l 2 1 - 1 0 5 Y 7 A 2 n M l W  
09969 R P E 1 2 1 - l o 5 x 7 R 1 0 2 M l ~  
ooo(is RPE121-105X7R102M100V 
OS969 R P E 1 2 l - l ~ l 0 2 M l W  
OS969 RPE121-1MX7R102Mloov 

09969 RPE121-1o5x7R102M100v 
09969 RPE121-1WR102M100V 
09969 R P E l 2 1 4 ~ 1 0 2 M 1 0 0 V  
09969 RPE121-1EX7R102M100V 
5BzL)9 1- 

09969 RPE121.105X7R102M1oov 
56289 15oM25x9020A2 
09969 RPE121-1EX7R102MlW 
09969 RPE121-1oucIRlmM1oov 
09969 RPE121-105X1R102Ml00V 

0 1 M 8  6 c A p A M o R . F x D 1 o o o p F c 2 o k l ~ c E R  OS969 RPE1214o5x7R102M1MW 

Ol604576 5 2 cApAMoR.FxD. lUFt~SOVDCCER 06989 RPE121-105XIRlo(Msov 

OS969 RPEl21-1o5x7RlWlOOV 
&3w m12xIRw22M 
06383 FD12x7R2AmM 

06989 RPEl22-138XIR101MSOV 
OS969 RPE122-139XIAlMSOV 
06989 RPE122-139X7R101MSOv 
099W RPE122-159XIR104M5W 
06989 RPE121-1Ou(IR1W100V 

06989 RPE122-139X7R104MSOv 
OS969 RPE121-105MR103MlWV 
06383 FDlW7R2Ap2M 
06303 F D l X O O U l R O D  
099W RPE121-105X7R103M1oov 

06383 FD12xIR2Ap2M 
09969 RPEl 21 -105X7RlOl M2WV 
OS969 R P E l 2 1 - 1 0 5 X 7 R l O l ~  
06989 R P E 1 2 1 - l W R l M M 1 0 0 V  
OS69 RPE121-1WR101M2OOV 

tRcfer t o  &ctbn 7 for update information. 
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Model 8901A Replaceable Parts 

Reference 
Designstion 

A1 9 

HP PaR - w. D 

W e  6-3. Replaceable Parts 
M f r .  
code 

SERIAL PREFIX 1933A TO 2751A 

0m69 
06383 

06383 
08383 

06383 
06383 

tRcfer to Section 7 for update information. *Factory Selected Component (Refer to Section 5). 

Mfr. Part Number 

R P E 1 2 1 - 1 ~ 7 v ~  

016ou91 

F D l l m 7 J  
RPE122-138XIRlO1M5w 

FDll#wD2RIJ 
R P E l Z l - l S X 7 R l ~ l O W  
R P E 1 2 1 4 m 1 o z M 1 O O v  

R P E 1 2 1 - 1 m 1 o 2 M 1 0 0 v  

W 1 2 1 - 1 S X 7 R l W l W V  
RPE122-139X7R104M50V 
RP€l22-lSX7RlOIMSOV 
RPF321-1OSX7Rl02MlWV 
RPE122-1SX7R104M!50V 

FD11 XIRW71M 
RPE121-1OsX7RlO2Ml#w 
RPE122-1 SBWRlWMSV 
FDl lXIRW71M 

m i z c c s a i R o D  

RPE121-1o5x1R1Msov 

RPE121-1OsX7RlMSOV 
15aO15Bx902082 
R P E l 2 1 - 1 ~ R l O l ~  

R P E 1 2 l - l O s x 7 R l ~ l ~ V  
016o.uUs 
R P E 1 2 1 - 1 ~ 1 O 2 M 1 o o V  
01604835 
RPE12l-lo5x7RlozMlOW 
R P € l 2 l - l ~ 1 o z M l O O V  
RPE121-1Os)nR102M1 OOV 

A Errata part cbangc. 
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Replaceable Parts Model 8901A 

M e  6-3. Repheable Parts 
R e f e m  

DesigMtion 

A1 9 

AlWZ 

A1813 

A l S J P l  
AlW2 
A19JP3 
A1W4 

A19L1 
A1SK 
A193 
AlSL4 
A1 915 

A19L6 
AlSL7 
A19W 
A1919 
AlSLlO 

HPPart c m. 
Number D 

1901- 

m22oo12 
0122072 
omoo12 
m a u m  
m ~ 0 i 6 i  
ma0101 
m12018i 
01220161 

19014413 
1901-1097 
1901-1097 
19014g39 
imi- 
9174#129 
91100(129 

12s1220 
21900124 
295o0410 
125&1220 
21900124 
29500418 

12sl220 
21900124 
29500078 

81594005 
81594005 

81584005 

91009922 
91009922 
91- 
91009922 
9135o#u) 

9135#)73 
91- 
91350073 

91009922 

2 

6 
6 
6 
6 

4 
4 
4 
4 

2 
0 
0 
4 
2 

3 
3 

0 
4 
9 
0 
4 
9 

0 
4 
9 

0 
0 

0 

4 
4 
4 
4 
6 

3 
6 
3 

4 

10 

4 

4 
4 
4 
4 

2 

1 

5 

2 

3 

t b f o r  to Soction 7 for update Information. 
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M f r .  
Code 

SERIAL PREFIX 1933A TO 2751A 

26480 
28480 
#u80 
28480 

28480 
28480 
26480 
#u80 

mi71 
28480 
#u80 
26480 
mi71 

78488 
78468 

06817 
16179 
28480 
0 6 m  
16179 
28(80 

own 
16179 
28480 

11502 
11502 

1 1 m  

#u80 
26480 
28480 
26480 
24226 

24226 
24226 
24226 

28480 

*Factory Selected Component (Refer t o  Section 5). 

Mfr.  Pan Number 

lN645 

01220072 
0122072 
01224072 
01224012 

01220161 
01a.0161 
01220161 
01224161 

1-5 
1901-1097 
1901-1 047 
5082.3080 
1- 

57.3452 
519452 

B2SMc5QQ3/111 
a0222 
-8 
~ 5 0 . 0 - 3 / 1 1 1  
soom 
295ooo11) 

-/111 
500222 
29544078 

YZQ 114 
-0 114 

YZO 114 

91oO.3922 
SloO.3922 
91 0039p 
9100392 
1oMo3w-1 

loWs1X-1 
loMo33X.l 
loMOs1X-1 

9100392 

A Errata p u t  change. 



Model 8901A Replaceable Parts 

Reference 
DesigMtion 

A19 

A1 OL11 
AlK12 
AlSL13 
AWL14 
AlWS 

ISSfA to S I 7 A  
A19MPl 

28164 10 n 5 l A  
Al9MPf 

Al9Mp2 
A l W F 3  
AI-4 

AlBMPS 

AlW1 

AlWZ 
Al- 
AlBQ4 

AlWl 
AleRZ 
AlW3 
NOR4 
A19RS 

AlM6 
AlSR? 
AlOWI 
AlgRO 
AIM10 

AIM11 
A1M12 
AlSU13 
AlSU14 
AlSUlS 

l a  to ll7A 
Al9RJ6 
AJ9RJ7 

A19R16 
AJ9Rl7 

mieA to W I A  

C 
D 

4 
4 
1 
3 

4 

2 

1 

2 

7 
1 
7 

2 

7 

4 
4 
6 

7 
6 
6 
6 
6 

3 
3 
3 
9 
2 

1 
5 
5 
5 
5 

4 
9 

3 
7 

QW 

1 

1 

1 
1 

4 

1 

1 

tRefer to  Section 7 for update information. 

M e  6-3. Replaceable Parts 
Mir. 
code 

SERIAL PREFIX 1933A TO 2751A 

RESISTOR 75 t l Y  .m TF TcIo+-100 
REstsToFl l 2 l K  t 1 W  .MW lF TbOt100 

RESISTOR 1 K  t1Z .125wTF 1-1 00 
RESlSTOR287KtlY.125WTFTCdklW 

21u(y, 
260 
oran 
24226 

21y0 

ooo#) 

260 

ooo#) 

260 
21y80 
260 

260 

04713 

2M627 
2M627 
2701 4 

12498 
124% 
12498 
12498 
12498 

124m 
12198 
124m 
1- 
12496 

1- 
1245 
12498 
12498 
12498 

12498 
12498 

12198 
12496 

'Factory Selected Component (Refer to  Section 5 ) .  

91003922 
91003922 
*MlOOUHS% 
~OMOslX-1 

A Errata part change. 
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Replaceable Parts Model 8901A 

A19 

AIORIO 
AlORl9 
AlBR20 

IOSSAmUlbA 
AJSWl 
tpsoA 0 S J 7 A  
AlSlBJ 

AISRZJ 

AlsR22 
AlSR23 
A1-4 
AlSR25 

SIM m m1.4 

w. D 
IMr. 
code 

SERIAL PREFIX 1933A TO 2751A 

4 REsISroRm t l Y . l ~ T F T C b ) c ( W  
6 1 REsISroR34.8tlYSWTFfc.dklW 
3 ~ l K t l Y . 1 2 5 W T F T C l O t l W  

12198 
12498 
12198 

0 R€slsmt 51.1 t l K  m TF -100 12198 

1 RESsrORln t 1 Y S W F T C d ) c l W  12490 

0 RESlOfl51.1 t l %  SW lF TC-W-100 12486 

7 REssloR 7% t 1 Y  .125W TF Tcloc loo  
2 4 REslsToRl35K+lY.l25wTFTccOclW 
9 REslsToR lac t l Y  .125WlFTccOclW 
4 REslsIoR 23.m +lY 125w TF TcIoc lW 
5 2 ~ ~ w o ~ ~ . ~ ~ s ~ s p 4 7 0 . 0 o w ~ x 7  

12498 
19701 
12498 
12- 
a433 

4 REslsToR 75 t l K  SW TF l G 4 t 1 0 0  12198 

0 REstsloR51.1 t l Y 1 1 5 W T F ~ l W  12- 

4 REslsToR 261 t l Y  .1m lF T ~ l W  12490 

5 
5 

0 -51.1 tlY115wTFlCIsk1W 
7 REslsroR lac t l Y  1 ) 5 w l f ~ l o o  
7 R E s l s T o R l a c t 1 w . ~ l F T c l o t l w  

NETwwlKREs 651p470.0 ONM x 7 
-.RES BSR 470.0 OM X 7 

4 
4 

3 AEgsKIR 7% t l Y  1mlF tCIDI-lW 
3 ~ 7 5 o t l % . l m T F T c . o c l w  

7 - 19.8 t l Y  mTF TcIoc100 
7 2 ~ 6 1 . 9 t l % . 1 2 W T F ~ l ~  
7 REslsToR l K + l Y M T F T c I o c l W  
7 R E 8 m O R 2 6 1 K t l Y . 1 2 5 w T F ~ l W  
7 REsmoR810t1%.125wlFTcIo+-1W 

1) 5 REgsToR511tl%DSwTFTcIDclw 
D 1 ~ T R M p O l o Y T K F s o E 4 W 1 - l R N  
7 E s s r o R 5 1 1  tlY.125WTFTcloclW 
7 ReslsroR511 t l Y . 1 2 5 w l F ~ l W  
3 RgsToR(18.1 tlC.125wTFTcIOcl00 

REsLsroR 75 t l X  DSw TFTC4n-100 
7s  t l %  osw TF Tclotloo 

?Refer to Seetion 7 for update information. 
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a433 
c1433 

12490 
12498 
12198 

12498 
luge 

luge 
12498 

luge 
12498 
luge 
luge 
12198 

12198 
73138 
12490 
124W 
12198 

*Factory Selected Component (Refer to Sectlon 5). 

Mfr. P.rt Number 

A Errata part change. 



Model 8901A Replaceable Parts 

ZhMe 6-5. Replaceable Parts 

A1 9 

A1 gR45 
A1 OR16 
Al(WU7 
A l W  
A l W 9  

AlSRK) 
AlgAsl 
A1 9R52 
AlORU 
A19R54 

Al- 
A l M  
AI- 
AlgA58 
AlSRW 

A19RW 
A19R61 
A19R62 
A I W A  
Al9R64 

A10R65 
A19R66 
A19R67 
AlOR68 
AlsR69 

AlOR70 
A19R7l 
A19RfTA 
NOR73 
A19R74'A 

A1SR7SA 
A19376 
AleR77 
AlM78 
AlSR79 

A19WO 
Al9RBl 
A19R&? 
AlsRB7 
A19R84 

A l M  

*Part c sty. 
Number D 

ufr. 
code 

SERIAL PREFIX 1933A TO 2751 A 

01570397 3 REslsroR 68.1 t l Y  .125WTFTcpOclW 
#1987p4 8 REslsToR 51 1 t l Y  1)5w TF Tcloc l00  
0757.0416 7 REslSfoRSll t l K . 1 2 5 W l F T c 4 t l W  
07574346 2 REgsToR 10 t l Y  . l a w  TF TcIoc100 
07574416 7 RESTOR511 tlY.125WTFTceotl00 

07574416 7 REsLSIoRSll t l Y . l 2 5 W T F T ~ l W  
0751039'1 3 RESlSTOR 68.1 t 1 Y  .125W TFTclocrW 
07574316 6 1 R E g s T o A 4 2 2 t l Y . l ~ T F T c = o c 1 W  
079- 3 RESISTM 68.1 t l Y  .12SW TF TcpQtl00 
0757.0416 7 RESTOR511 tlY.125WTFfCdk-lW 

0757.0416 7 RESGTOR 511 t l Y  .125WTFTcpQtlW 
0757.0416 7 REslsToR 511 t l l b  .125wTFTC=OtlW 
066)89132 4 REsLsloR 261 t l X  .125W TF TceOClW 
08#c9132 4 RESLSTOR 261 t l Y  .125W TF TclOctW 
068a3132 4 RESLSTOR 261 t l Y  .125W TF T C ~ O t l 0 0  

0757-0442 9 REgsToR 1oK t 1 Y  .125W TF ~ 1 0 0  
07574422 5 RESISTOR m tis .im TF Tcpo t1m 
aSs-3158 4 REssToR 23.m t 1 Y  .125w TF tcIQcl00 
075743s8 4 REslsToR 75 ClY . l a w  TF TcEDtrw 
07574416 7 RESISTOR 511 t l Y  .125W TF TceOClOO 

NOTASSKHIED 
0757-046s 6 RESTOR loOK t l Y  .125W TF TcIDtl00 
07574397 3 REslsfoR 68.1 t l K  .125W TF To=oe-lOo 
07574397 3 RESISTOR 68.1 t l Y  .1m TF lc=o+-loO 
06m-3447 4 REslsToR e t 1 Y  .125w TF TC=o+-lW 

07574397 3 REsLsroR68.1 tlY.l25WTFTC4+-lW 
o e s M o B 3 8  
0757&22 5 11 ResLSToIl9091Y.l25WFTC=Q+-lW 

0757.0422 5 11 ~ 9 0 9 1 Y . 1 2 5 w F ~ l W  

07574416 7 REgsroR511l%.125WFfcI0+-1W 

RESISTOR 1.m t l Y  .125W TF T c l o t l W  

NQlAsgwD 

0 6 B e 3 U B 3  REstsIOR 147 t l Y  .125WlFlc=o+-lW 
0 6 B e 3 U B 3  UESTOR 147 t l K  .l!SWTFTCdklW 
06889(383 REslsToR 147 t 1 Y  .125WTFTcIotlW 
07574726 2 1 ~ 5 1 1 t l Y 2 5 w T F T c p D c l w  

-1 8 REgsroR ns t l Y  .125WTFTc=otlW 
m s w u 1  8 REslsToR2l5tlY.l25WTFTc3oclW 
061883441 8 RESISTOR 2l5 t l Y  . law TF T c 4 t l O O  
0757-Wl6 7 REsLsToR511 t l Y . 1 2 5 w T F ~ l 0 0  
07574416 7 REslsToR 511 t l Y  .125W TF TCEotlOO 

12498 
12498 
12488 
D8439 
12198 

12498 
12198 
DBUS 
12496 
12198 

12198 
12498 
12198 
12498 
12198 

12498 
12498 
12498 
12498 
12498 

12498 
12498 
12498 
12498 

12488 
12498 
24546 

24546 

24646 
1248% 
12498 
12488 
12498 

12498 
12498 
1- 
12408 
12498 

075743B7 3 RESISTOR 68.1 t 1 Y  .125W TF TceOCloO 12498 

tRefer to Section 7 for update information. *Factory Selected Component (Refer to  Section 5).  

M f f .  Parl Number 

A Errata part change. 
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Replaceable Parts Model 8901A 

A I 9  

I i U M 0 u ( h A  
N O R 8 6  
YW.4 09761.4 
A l O m  

ld123A 0 2617.4 
AI= 
S18A to 9761.4 
AISRPl 

Al- 
Al#UIO 

A19R90 
AI-1 
AlSR92 
A l W W  
A l S W  

AlsR95 
A1 9R96 
AlBR97 
A1 9R98 
A1 9R99 

AlsRlW 
AlBRlM 
A19R102 
AlBR103 
AlBR104 

Aimios 
AlBR106 
AlsR107 
AlgRlOB 
AlORlOE 

AlORllO 

im o 8617.4 

mu lo ~ S I A  
MOR1 11-Rl16 

A19R111 
AlOR112 
MOR113 
A19Rll4 
NOR115 
AlOR116 

A1 gTpI 

A19TP2 

WPmt c w, 
Number D 

%Me 6-3. Replaceable Parts 

SERIAL PREFIX 1933A TO 2751A 

om8-7200 4 RESSIOR 7s t 1 Y  m TF Tcloc100 12198 U1/&10-75R&F 

o087205 0 REslsroR51.1 t lY.05WlFTo-4clW 12498 U1/&10-SlRl-F 

om8-m 4 RE8sToR 7s t l K  rn TFlC=otlW 12498 Ul+T0-7SRO-F 

om8-rn 0 REslsToR51.1 t l Y r n T F T c I o C l W  12498 Ul/&T0-5lRl-F 

om8-m 7 RESSlOR 1 K  t l Y  BWTF t c3OclW 
m.o290 3 REslsroRlKtlK.125WTFfCoOclOO 

o8m-m 7 ~ l K t l Y A S W T F T C r 0 + - 1 W  
-7247 0 2 RESISTOR2.mtl%cTFTTcEo+.100 
-151 7 REslsroR 2 m  t l Y  . 1 ! 4 5 W T F F l W  
08881247 0 RESISTOR 211TK t 1 Y  c l F  T o O c l W  
~ 7 2 0 8  3 1 RESlSTOR68.1tlY.OSWTFlo-4clW 

-?229 0 REySloR511 t l % . ~ T F T c c o c l W  
0757.0397 3 RE!3lsloR 68.1 t l Y  .125wTF TCIOC-100 
07574418 1 REslsroR 511 t l Y  .125W TF To-4clw 
0696-7229 8 REslsToR 511 4 4 %  .05W TF To-4clOO 
- 4  REslsToR 178 t l K  .125W TF T c t O t l W  

07574397 3 RESISTOR 68.1 t l Y  .125w TF T b O t l W  
07574397 3 REslslOR68.1 t1%.125wTFTo-4c100 
m s s 3 4 3 9 4  REssToR178tlY.125wTFTccoclw 
OWE3132 4 RESLSTOR 261 t l K  .125WTFTC=o+-lW 
07574442 9 REgsToR 1oK t l Y  . law TF 1caot100 

07574442 9 RESISTOR 10K t 1 Y  .125WTFTbOtlW 
om8-m 4 REslsToR 7s t l Y  .ow TF ~ b o c r 0 0  
01574397 3 REgsroR 68.1 t l Y  .125W TF TC=OtlOO 
om8-m 4 REslsroR 75 t l Y  . W T F  1-100 
06w-7229 I )  REslsloR511 t lW.OSWTFTC4t lW 

12498 cI.l/&l&laJl-F 
12498 Cl4-l/&l&lWl-F 

12198 u i ~ m i m i i  
12198 ul/&Tcb287lr 
1 2 4 s  Cl4-1+10-2871-F 
12498 Ul/&lW87l-F 
12498 Ul/BT0-6BRl-F 

12490 Ul/&T0-511R-F 
12498 Cl4-1/6-T06ERl4 
12498 CTCl/&l&SllR-F 
12498 Ul/ET0-5llR-F 
12498 Cl4-1/8-l&l78R-F 

12498 ClCl/&l048Rl-F 

12498 Cl4-1/6-fD17BR-F 
12498 Cl4-l/&l&Z6lW 

124% cTLl/am68Fll-F 

12198 Cl4-l+l&loo2-F 

12498 Cl4-1+l&lWZ-F 
12498 Ul/&T0-75R&F 
12498 Cl4-l/&m68Fll-F 
12498 Ul/&T0-75R&F 
12498 Q1/&10-511R-F 

06m-7236 7 RESSlOR 1 K  t l W  .05W TF lCkO+-lW 12198 Ul/&l&lWl.f 

NaTAssKpoD 

-132 4 REslslOR261 t lW.125wTFTCdklW 
06987205 0 REslsroR51.1 t l Y S W T F T b o c l W  
-132 4 REslsToR 261 t 1 Y  .125WTF TCdkloO 
-132 4 REsmoR 261 t 1 w  .125w TFTM+.1W 
08985132 4 RESSIOR 261 t l K  .125w TF TcIOclW 
06903132 4 REslsroR261 t l Y . 1 2 5 W T F T ~ l W  

12498 ClCl/&l&26lW 
12498 Ul /&TWlRl-F  
12498 Cl4-l/&l&~l&F 
12498 Cl4-1~1&281&F 
12498 Cl4-l/&l&26lW 
12498 Cl4-1/6-l&261W 

tFtefer to Section 7 for update information. 
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Model 890M Replaceable Parts 

W e  64. Rephceoble Parts 

A19 

A l W l  
A l W ?  
A l g W  
A l W  

A19W 
A 1 M  

1SS3.4 to S17A 
A19U7 
AI- 
%MA to 2761A 
AIOU7 
Al9U8 

A l U S  

AlWlO 
AlWll 
AlWl2 
AlW13 
A19U14 

AlW15 
AlW16 
AlW17 
AlBUl8 
AlDUl9 

AI- 

A1SVRlA 

A l W  
A l W R 3  
A l W  

HP Part 
Number 

l82&lp5 
18264372 
18264013 
0119016m02 
09104050 
1251-1568 

1- 
1-7 

1820-1940 
l(LPlol0 

lE?O-SW 
18203485 

182W786 

16264372 
18260312 
1-17 
1820-1UW) 
l(LP1u)o 

10204828 
1- 
1-7 
18ZM628 
1- 

1820-1052 

1#12oOu 

1902aoa 
19024049 
19020049 

oly. D 
Mfr.  
code 

SERIAL PREFIX 1933A TO 2751A 

0 2 IC.BlS6 
0 IC. B1S6 

2 IC PRESQI E a  ~ ~ 1 2 0 9 0 ~  
2 IcpAEscREaMcI#IsoL 

04713 
28480 
21355 
28480 
13103 
98291 

28480 
04713 

2 1 CGAlElxLmRauAD2# 04713 

2bu)0 
a480 
04713 
04713 
04713 

04713 
04713 
04713 
04713 
04713 

5 1 ICXLlRECLECL-TOmOUAD24NP 04713 

5 DIooE-9*I 2.37V 5% -7 P D d 4 W  tC=-.074% 2bu)0 

2 9 UOO€--PIR6.tOV5%0095PDn.4W 
2 W-ZNF4 6.19V 5% Do95 pDI.4W 
2 #ODE- 6.19V 5% 0035 PLk.4W 

t u f e r  to  SectJon 7 for update informrtlon. 

28480 
28480 
28u)0 

*Factory Selected Component (Refer to  Section 5). 

Mh. Pan Number 

Uc10231P 

AD741Cn 
0890167002 
7717-158T - aioioo 

mioioo 
MC10131P 

eio6Aoioo 
eis6A4ioo 

1 0 5  
18204MS 

w6621 

xsioioo 
A251M00 
IK;10131P 
W0104P 
MClD104P 

MClO162P 
yc10102P 
MC10131P 
Wol62P 
mrnm 
LnClOlW 

19020943 

rsaooocs 
19020049 
19020049 

A Errata part change. 
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Replaceable Parts Model 8901A 

Reference 
Designation 

A1 9 

A1 9 

A l s C l  
A1 9C2 
A1 9C3 
A1 BC4 
A1 9CS 

Al9CS 
AlSc7 
A1 gc8 
A1 9C9 
AlgC10  

A I S 1 1  
AlBC12 
A1-3 
A1 SC14 
A I S 1 5  

AlSC16 
A19C17 
A l S C l 8  
A l S l 9  
A19C20 

A1 Ocn 
A?= 
AlBCZ3 
Al9C24 
A l g c 2 5  

A19C26 
A l a C n  
A19Q8 
Al9C29 
AlgC30  

A19C31 
A l e  
AlBC33 
A19C34 
AlgC35  

A10C36 
AlgC37  
A10C38 
A1 9C39 
A l O U O  

Al-1 
A 1 9 U 2  

A1 W 

HP Part 
Number 

-126 

01- 
01605878 
ol6wB78 
01605878 
016wB78 

01605878 
016M870 
016Ma?e 
016091518 
010&0191 

01- 
01#)0197 
O l a - 4 8 2 2  

m60;(878 

m8ou#o 
rnw-azz 
0160432 

a604835 
01804835 
01604835 
01(#wMs 
0160432 

0160435 
01so432 

0160466)o 
0160432 

01600672 
0160-3877 
0160-3877 
010.51179 
m60-3877 

0180311TI 
01sOOnr 
01- 
01604830 
01604830 

01604830 
m m  
0160.449l 

C 
D 

0 

9 
6 
6 
8 
S 

6 
6 
6 
S 
8 

2 
8 
2 
4 
6 

2 
2 
4 

7 
7 
7 
7 
4 

7 
4 

4 
4 

1 
5 
5 
7 
5 

5 
0 
6 
2 
2 

2 
1 

1 

IIbMe 6-3. Replaceable Parts 

w. 

08902-60126 - SERIAL PREFIX 291 1A AND ABOVE 

tRsfer to Section 7 for update Information. 

6-96 

28480 

20832 
28480 
28480 
28480 
28480 

28480 
28180 
28180 
28480 
58289 

28480 
56289 
28480 
28180 
28180 

28480 
28180 
28480 

01643878 
m w w 8  
m w 8  
01643818 

01643818 
01-8 

01643818 
m w n  

ma-az  
O l a - a z  
M6MB32 
01643878 

01804(L30 

01604832 
ma-az  

28480 mf)o4035 
28480 OlBOuL36 
28480 Ol( I0UDs  
28480 Olso.4835 
28480 rn- 
28180 01BOuL36 
28480 01604832 

28480 01- 
28480 mo41)32 

28480 01- 
28480 01603677 
28480 01603677 
28180 01603819 
28480 01603871 

28480 01603871 
28480 O l s o O s I l  
28480 01604389 
28480 01804830 
28480 01804830 

28480 O l s 0 4 3 0  
28180 01800512 

28180 m8o444i 

*Factory Selected Component (Refer to Section 5). A Errata part change. 



Model 8901A Replaceable Parts 

A1 9 

AI- 
A 1 W  
Al9C46 
A1-7 
A l W  

Al-9 
A1 gCs0 
A l a 1  
A10CS2 
AlsCS3  

A1- 
A l g c s 5  
A l X S 6  
Al9CS7 
Al9CS6 

AlBC59 
Al9Cb0 
AlBC61 
A1 9C62 
A1 ocB3 

A19C64 
AlOCgS 
A l o c b 6  
A19CS7 
AlsC68  

A1I)CBS 
AlOCIO 

A l a 1  
AlBCFU 
Al9CR3 
AlSQU 
AI- 

AlgCR6 
A1 gCR7 
AlOCRB 
A l a 9  
A l a 1 0  

A19E1 
AWE2 

AlW1 

A W 2  

C 
D 

1 
8 
1 
2 
2 

4 
2 
2 
7 
8 

2 
7 
0 
2 
8 

0 
7 
7 
5 
5 

6 
5 

5 

2 
4 
4 
4 
4 

2 
0 
0 
4 
2 

5 
3 

7 
4 
9 
7 
4 
9 

08902-60126 - SERIAL PREFIX 2911A AND ABOVE 

tRefer to Section 7 for upd8te Information. 

51642 
2MM 
51642 
2MM 
2MM 

2bo 
2MM 
2bo 
a460 
284m 

a460 
28480 
2MM 
a460 
2840 

2bo 
2MM 
2sbm 
SBaBO 
2bo 

2MM 
2MM 

2MM 

1 0 0 1 ~ 2 7 w  
01604084 
100loO-NP&27w 
01- 
01604822 

018oaBSo 
oleo462! 
01604822 
016o463!j 
01eo40m 

meo-az 

mbouLzc 

0160435 
01800571 

01601081 

01600571 
01604835 

15001- 
OlBDSBn 

0160-3878 
01604576 

01604576 

rn- 

imium 
2MM 01220161 
26480 01220161 
2MM 01220161 

01220161 

26480 18014033 
2MM 1801-1097 
26ro[, 1901-1097 
2bo 
2M60 190l4033 

2M80 91two29 
2MM 91140(09 

2MM 1250.1125 
2bo 21900124 
2MM 29500418 
2MM 1250.1425 
2Buw 21900124 
2M60 29501)(378 

*Factory Selected Component (Refer to Section 5). A Errata parr change. 
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Replaceable Parts Model 8901A 

Reference 
Designation 

A19 

A1813 

Ala1 
A1912 
AlSW 
A19L4 
AlQLS 

AWL6 
Ala7  
A 1 M  
A1 9L9 
A1 9L10 

A1 9L11 
A19L12 
A19L13 
A1 9L14 
A19L15 

AlOMP1 

AIWPZA 
A1-A 
AlWP4 
A1 gMps 

A1901 
A l W Z  
A1 SQ3 
A1904 

Al9R1 
AlBR2 
Al9R3 
A 1 W  
A1 SR5 

AlgRb 
A19R7 
Al9M 
AlW9 
A19RlO 

AlSRl2 
Al9R13 
A19Rl4 
A19Rl5 
AlgR16 

C 
D 

7 
4 
9 

4 
4 
4 
4 
6 

3 
6 
3 

4 

4 
4 
1 
3 

1 
2 

9 
9 
1 
7 

7 
4 
4 
8 

7 
6 
6 
6 
6 

3 
3 
3 
3 
2 

5 
5 
6 
5 

%Me 6-3. Repluceabk Parts 

QW. Dercripakn 

08902-60126 - SERIAL PREFIX 291 1A AND ABOVE 

tRefer to Sectlon 7 for update information. 

6-98 

TRANSISTOR " 2N222u SI le18 PwQOMw 
TRANslsToR PNP SI PDr3ooMw Fr=lSoMHL 
TRANSISTOR PNP SI - F-r=lsoMI.Iz 
l m m s r o R A R R A Y  14-m PLSfc DIP 

REslsroR 1K 1% .osW FTthO+lOO 
RESISTOR 422 1% .MW F TC=Ot-lOO 
RESISTOR 422 1% .oSW F 1 c d ) t l O O  
REslsIoR 422 1% .OW F T c I o t r O O  
RESSTOR 422 1% .OSW F TC=OtlOO 

-OR 681 1% .OSW F T M t l O O  
~ 6 8 1 1 Y . O S W F ~ l W  
WsLSroR 681 1% .MW F TcpoCloO 
REgsToR 681 1% BSW F TcLOclW 
RESLSTOR 133 1% .125W F TC4tlOO 

REgsToR 909 1% .12W F T b O t l W  
RESlSTOR9091%.12WFTCIOclW 
WsLSroR 909 1% .12W F T c d ) t l W  
REslsfoR 1% .12W F f c p o c l W  
RESISTOR 1 K  1% .!W .125W F TclOclOO 

28480 
28480 
28480 

28480 
26480 
28480 
28480 
28480 

28480 
28480 
26480 

28480 

28480 
26480 
28480 
28460 

26480 
o#yK) 

28480 
28480 
28480 
28480 

04713 
28480 
2LwBo 
3L585 

24546 
24546 
24546 
24546 
24546 

24546 
24546 
24546 
24516 
24546 

24546 
24546 
24546 
24546 
2&(80 

*Factory Selected Component (Refer to Section 5). 

12541425 
21BO-0124 
29544078 

91003922 
91003922 
91003922 
91003922 
913co06B 

91350073 
91- 
91354073 

91003922 

910&5922 
9100-3B22 
9140.Q210 
91354073 

A Errata part change. 



Model 8901A Replaceable Parts 

zbble 6-3. Replaceable Parts 
Reference 

Designation 

A1 9 

A19R17 
Al9Rl8 
Al9R19 
AlBRZO 
A19R21 

Al9R22 
A19R23 
A19R24 
A1 8R25 
A19R26 

A1 9R27 
A19R28 
A1!3R29 
A19A30 
A19R31 

A19R32 
A l M 3 3  
Al9R34* 
AlgR35 

A19R36 
A19R37 
Al9R38 
AlS339 
A l W  

Al9R41 
A 1 W  
A19R43 
A19R44 
A19R45 

A l W  
Al9R47 
A 1 W  
AlW49 
A19RSO 

Al9R51 
A19R52 
Al9R53 
A19R54 
A19Rss 

A l W  
Al9R57 
A19R58 
A M 5 9  
A 1 W  

NOR61 
NOR62 

Al9R63' 

M f r .  Pan Number code 

08902-601 26 - SERIAL PREFIX 291 1A AND ABOVE 

011889151 7 RESISTOR 21)7K 1% .125W F f c I o t l 0 0  
O(DDB3132 4 R€SlSTOR 261 1% .125W F T(toc100 
08887201 6 1 REgSTORS4.81%1)sWFTC=OtlW 
075742ao 3 RESlSTORlKl%.125WFfCn4k100 
08oB1Ps 0 REgsToR 51.1 1% 1)sW F T c d k l 0 0  

07574440 7 REslsToFI 7% 1% 125W F TcpOCl00 
0757- 2 RESISTOR 1 3 s  1% .125W F l C h O t l 0 0  
0757510(42 s RESISTOR 1OK 1% 125W F T c o O t l 0 0  
089&3158 4 . RESLSTOR P.7K 1% .125W F l 'C4t l00  
181W2a3 5 3 NETM)RK-RESBsp47O.OOHMX7 

08983132 4 R E s l s T o R 2 6 1 1 % . 1 2 5 W F ~ 1 ~  
181W2a3 5 --RES 89p470.0 OHM X 7 
10104#)3 5 MTWMUGRES Bsp470.0 OHM X 7 
07574394 0 REgsToA51.1 1%.125WFTcIIOt100 
OWE7260 7 REgsroR (OK 1% .oSW F lC=Otl00 

08987260 7 RESISTOR 1OK 1% .OW F Tc=ot100 

07574420 3 REgSTOR7501%.125WFFTC-l)c100 
089871BS 7 2 RESISTORl9.6lY.C5WFTbOt100 

07574276 7 RESLSTOR 61.9 1% .125W F T('FOc100 
075743w 0 REscsToR 51.1 1% .125W F Tc+Dtl00 
0757- 0 RESISTOR 51.1 1% .125W F T('FOcl00 
07574276 7 RESLSTOR 61.9 1% .125W F Tc.Oc100 
07574416 7 REslsroR 511 1%.125W F lC=O+-l00 

07574420A 3 RESISTOR 750 1% . i 2 5 ~  F Tc+tim 

2 lW2413 9 1 RESISTOR-TRMRp010YCSIDE-ADJl-TRN 
07574416 7 RESISTOR5111%.125WFTCeDtlW 
07574416 7 RESISTOR5111%.125WFTC=Ot100 
0757-7 3 RESlSTOR 68.1 1% .125W F TcnQcl00 
07574397 3 RESISTOR 68.1 1% .125W F T('FOcl00 

07574416 7 RESISTOR 511 1% .125W F T('FOcl00 
07574416 7 AEsmOR 511 1% .125W F Tc.Ocl00 
07574346 2 RESTOR 10 1% .12W F T b O t l 0 0  

07574416 7 RESTOR 511 1% .125W F -100 

07574397 3 RESISTOR 68.1 1% . law F Tc-oc100 
a 7 5 7 m  3 RESLSTOR 68.1 1% .125W F T c I o t l 0 0  
0757-7 3 RESSlOR 68.1 1% .125W F T C I o t l O O  
07570116 7 REslsToR 511 1% . law FTCIQClOO 
07574416 7 AESLSTOR5111%.125WFTC=W-l00 

07574416 7 REslsroR5111%.125WFTcIocl00 
088(c3132 4 RESISTOR 261 1% .125W F T C d k l 0 0  
06989132 4 RESISTOR 261 1% .125W F TC-l)clOO 
ow63132 4 RESISTOR 261 1% .125W F t c d k l 0 0  
07574442 0 RESLSTOR 1OK 1% .125W F T c I o t l 0 0  

07574416 7 RES~STORS~~ i ~ . i 2 5 ~ ~ ~ t ~ c i o o  

07574422 5 ~ ~ s l s r o ~  909 1% .iw F ~coOtiw 
mDe315LI 4 -OR 23.m 1% .I- F TbrOtlOO 

24546 a s 3 1 5 1  
24546 U-l/aTO-2610+ 
24546 U l / a T o 3 1 R 8 - F  
24546 Ul /&TO- lWl -F  
24546 U l / a S l . l W  

24546 Ul/&l&750l-F 
la701 W4Cl/al&1332-F 
24546 Ul/aTO-loo2-F 
24546 ur/al&2372-F 
01121 -71 

24546 a-l/aTcb26lO-F 
01121 -71 
01121 ZOEM71 
24546 CCl ls fDS1Al -F  
24546 Ul/al&lW-F 

24546 C3.l/al&lW2-F 
24546 Ul/8-TO-751-F 
24546 C3-1/8-1a7511 
24546 C3-1 /&TO- lW 

24546 Ul/aT0.6192-F 
24546 U l / a l O - 5 l R l - F  
24546 07570394 
24546 Ul/al0.6192.F 
24546 07574416 

r)oL13 ET50xzO1 
24546 U l / W O - 5 l l R - F  
24546 U l ~ T O - S l l R P  
24546 Ul/a1&68Rl-F 
24546 u1/8.1&68R1r 

24546 U l / a T O - S l l R P  
24546 U l / & W l l R - F  
24546 0757.0346 
24546 u l / a m 5 l l R . F  
24546 Ul /aTO-Sl lR-F  

24546 U l / a M l - F  
24546 U l / a T w e R l - F  
24546 Ul/&TDgl)FIl+ 
24546 Cer/WWSllR-F 
21546 U l / a l O - S l l R - F  

24546 Ul/&TO-51lR-F 
24546 Ul/al&261O-F 
24546 Ul/&T&2610+ 
24546 u i / a ~ ~ i o ~  
24546 a-l/al&lm2-F 

24546 a-l/alo-sosw 
w8 U l / a ~ 2 3 7 2 *  

?Refer to Section 7 for update information. *Factory Selected Component (Refer to  Section 5). A Errata part change. 

6-99 



Replaceable Parts 

A19 

AlSR64 
Alms5 
AlW66 
AlSR61 
AlBR68 

AlDR69 
AlgRIO 
A l W l  

A l 9 R P  

A19R73 

A1-74' 

A1 BR75 
A l a 7 6  
AIM77 
AlM78 
AlSR79 

AlBR80 
Al-1 
A1 9R82 
AlSR83 
A 1 W  

AI- 
AlOR1)6 
A19R87 
AIS88  
AlW89 

AlSRSO 
A l W l  
A.1- 
A1 M93 
AlOROl 

Al- 
A10R06 
A 1 W  
AlSRR 
Al9R99 

AlgRlW 
AlM101 
AlBR102 
A19RlW 
AlMlOi 

C 
D 

7 

6 
3 
3 

4 
3 
8 

5 

5 

7 
3 
3 
3 
2 

8 
8 
8 
7 
7 

3 
0 
0 
7 
3 

7 
0 
7 
0 
3 

8 
3 
7 
8 
4 

3 
3 
4 
4 
9 

M e  6-3. Replaceable Parts 

Qw. Mfr* Mh.PartNumber code 

08902-60126 - SERIAL PREFIX 2911A AND ABOVE 

?Refer t o  Sectlon 7 for upd8te information. 

6-100 

REgSroRS111%.125WFTC4t.IW 
NcITAssI(wED 
RESISTOR lWK 1% .12W F lC=OtlW 
RESLSTOR 88.1 1% .lW F TcrOClOO 
REgsroR 88.1 1% .125W F TceoClW 

RESSTOR 422 1% .12W FTG-W-100 
m W  68.1 1% .125W F TC=O+-lW 
ESlSrORlSKlY.125WFTC4t lW 

ESlSrOR 909 1% .125W FtCd)c100 

NoTAsmNEo 

REslsToR 909 1% .125W F rclQClO0 

RESlSrOR511 1%.125WFTC=Ot-lW 
RE8sToRl471%.125WFTcroelW 
REslsToR 147 1% .125W Fli%OtlW 
REslsToR 147 1% 125W F lCd+lOO 
RESISTTOR 511 1% 2sW F lcdk-100 

R€SSTOR2l51%.125WFTC=O+-lW 
2l5 1% .125W F TcLoclDO 

RESLSTOR2l51%.125WFTC=OtlW 
RESISTOR511 l % . l Z S W F ~ l W  
REslsIoR511 1%.125WFntOc1W 

RESISTOR 68.1 1% .1SW F TC=O+lW 
-51.1 1 % . 1 2 5 W F l ~ l W  
MBSlOR 51.1 1% .125W F TCaklOO 
REslsroR 1 K  1% .osW F TcrotrW 
RESMORlK1%.125WFTCd+-lW 

REsmoR 1 K  1% M F  T c r o c l W  
REslsroR 207K 1% S W  F l&O+-lW 
REgSTOR2.87Kl%.l25WFTC=OtlW 
RESISTOR 211TK 1% S W  F TceOC100 
REslsroR ty).ll% .OW F TC=OtlW 

REgsraR5111%.OWFTC=&-lW 
RESISTOR 68.1 1% .12W F T c I o c t W  
REsmOR5111%.12!WFfceot(W 
REslsToR 511 1% S W  F TC=OtlW 
RESISTOR 178 1% .125W F TCIQt100 

REslsToR 68.1 1% .125W F TC-10+.100 
REsIsroR 68.1 1% .125W F T c 9 o t l W  
RESISTOR 178 1% .125W F TC-DtlW 
RESISTOR 261 1% .125W F Tc=QclW 
RESISTOR lOK 1% 125W F TcpoClW 

Model 8901A 

w16 

24546 
24546 
24546 

24546 
24546 
24546 

24x6 

24546 

24546 
24546 
24546 
24546 
24546 

24546 
2018 
24546 
24546 
24546 

24546 
24546 
24546 
24546 
24546 

24.546 
24546 
24546 
24546 
24546 

24546 
24546 
24546 
24546 
24546 

24546 
24546 
24546 
24546 
24546 

*Factory Selected Component (Refer to Section 5) .  A Errata part change. 



Model 8901A 

A19 

AlORlOS 
AlSRlOG 
AlOR107 
AlSRlOB 
AlSR109 

AlIWIllO 
AlOR111 
NOR112 
AlSR113 
AlBR114 

AlSR115 
AlIWI116 

A l 9 T P l  
A19TP2 

AlWl 
A1 9U2 
A I g w  
A l 9 U  

A1905 
A1W6 
AlRR 
A I M  
A 1 0  

AlSUlO 
AlWl 1 
AlW12 
AlW13 
AlW14 

AlWIS 
AlWl6 
AlW17 
AlWl8 
AlgYl9 

AlOUZO 
Aaanl 

AlgyRl 

A l M  
Al9VR3 
AlOMU 

A19Wl 
AlW2 
A l W 3  

HP Part 
Number 

07574442 
owW209 
07510597 
088Sra09 
088O.Ip9 

06s- 
06964132 
~ 7 2 0 5  
089b3132 
-32 

-132 
06964132 

12514600 
12514600 

1824lp5 
1- 
1-3 
06mlemZ 
03u).10#) 
12514566 

18ZM372 
16204617 
182&10(0 
182&lW 
1820.07% 

1- 
18ZM372 
10204817 
18241100 
1 ~ 1 1 0 0  

lgwB28 
lOZW602 
16204617 
lEZMU28 
l(1204802 

18241052 
18241ps 

1902- 

19024049 
1w200)9 
1902- 

81- 
01- 

~ 

C 
D 

9 
4 
3 
4 
8 

7 
4 
0 
4 
4 

4 
4 

0 
0 

4 
2 
8 
4 
0 
I 

2 
8 
0 
0 
2 

2 
2 
8 
7 
7 

1 
1 
8 
1 
1 

5 
4 

5 

2 
2 
2 

0 
0 

Replaceable Parts 

lbble 6-3. Replaceable Parts 

mm Mfr.hftNumber w. Dercription code 

08902-60126 - SERIAL PREFIX 291 1A AND ABOVE 

1 
6 
2 
1 

2 

1 

2 

2 
2 

1 

a 

tRefer to Section 7 for update information. 

24546 
24546 
24546 
24546 
24546 

24546 
21)4M 
24546 
24546 
24546 

24546 
24546 

2BuIo 
2Bu)o 

0471 3 
284bo 
06665 
2BuIo 
2BuIo 
28400 

2M80 
04713 
28uK, 
284(u, 
04713 

21w# 
28400 
04713 
04713 
0471 3 

04713 
04713 
0471 3 
0471 3 
04713 

04713 
04713 

28uy) 

28460 
28480 
2LU80 

28uy) 
28480 

*Factory Selected Component (Refer to Section 5). 

Cc1/&m1002-F 
CSl/&T@75ROF 
Ccl/&Tlb66Rl-F 
CSl/&TO-75ROF 
CSl/&TO-SllR-F 

CSl/&tO-lWl-F 
08889132 
Ul/&TO-SlRl-F 
Ul/&TO-261OF 
Ut/&TCb261 ff 

Ul/&TO-261ff 
Ccl/&l-G26lW 

12514800 
12514800 

MclOplP 
1626.0372 
SSS741C.I 
0890167W2 
03401098 
1251-1556 

1 0 3 7 2  
MlOl31P 
18241940 
182G1940 
MC1662L 

1826a372 
18264372 
Mc10131P 
MlOl04P 
MC10104P 

MC101eP 
MC10102P 
MC10131P 
MClO162P 
L(C10102P 

Mc1012K 
MC10216P 

19024ou 

18024049 
18024049 
1802404s 

81- 
815M005 

A Errata part change. 

6-101 



Replaceable Parts Model 8901A 

A20 

HP Part 
-r -* 

06901- 

0180381(L 
01603Lm) 
O l d O Q i n r  
ol6wa78 
m a m w  
ol(lDOls0 
016o.2204 

01- 
0160a?9 

m w m  

m w m  
018B2las 
018o-2620 
01860153 
01gO;um) 

01 803879 
01600181 
01#).2L153 
01803879 
01603879 

or803879 
016038?a 
01603818 

190lo040 
19014o)o 
1w14050 
19014050 
1901QD10 

190lo040 
1901QD10 
1901o040 
1901o040 
180lo040 

1901o040 
19014044 
1~~ 
1 9 0 1 ~  
1901o040 

1 9 0 1 ~  
19010518 
19010518 
19010518 
19014ou) 

5 

6 
6 
3 
0 
7 

4 
0 
f 
0 
7 

7 
2 
6 
4 
7 

7 
4 
7 
7 
7 

7 
6 
6 

1 
1 
3 
3 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
8 
8 
8 
1 

’’- Mfr. Parl Number code 

08901-60023 - SERIAL PREFIX 1933A TO 2616A 

*Refer to Seetion 7 for update information. 

6-102 

28480 

09969 
09968 
56289 
09969 
56289 

12344 
28480 
ooobe 
28480 

OB69 
2Meo 
12344 
19101 
09969 

08969 
l S l O l  
56289 
09968 
03969 

09964 

09968 

w171 
w171 
w171 
w171 
ON171 

ON171 
ON171 
SUI71 
9N171 
ON171 

w171 
EN171 
w171 
ON171 
win 
ON171 
12403 
12403 
12403 
ON171 

*Factory Selected Component (Refer to Section 6). 

06901- 

~ ~ ~ i 2 i - i o 5 n ~ i o 2 ~ i m v  
RP€121-1o5x7R1a2M100v 
1 5 0 0 1 ~  
RPEl2l4~102MlOOV 
1ooo1o6xo1ooc;! 

T35xuIo6As 
0160-2204 
RPEl2l-lMx7R1o3M1OoV 
ole= 
RPE121-1~1WM100V 

R p E l 2 l - l ~ l C 3 M l O O V  
OlsD2l99 - 
10BDlM102PK201AX 
RP€121-lWX?RlW100V 

R P E l 2 l - l o 5 n R l W l O O V  
10BD1cCla3pK201AX 
1ooo1o6xo1#KT 
RpEl2l4o5nR1o3M1OOV 
RPE12l-lMx7Rla3Ml~ 

R P E 1 2 1 - 1 ~ 1 ~ 1 O O V  
RPE121-1ml02MlOOV 
RPE121405xIR1o2M100V 

1N4148 
1N4148 
1N4150 
lN4150 
1N4148 

1N4148 
1N4148 
lN4148 
1N4148 
lN4148 

1N4148 
1N4148 
lN4148 
1N4148 
lN4148 

1N4148 
5og-2800 
50g-~ 
50g~ 
lN4148 

A Errata part change. 



Model 8901A 

A20 

*1oup2 

Apql 

am2 
A2oQ3 
m 
A2m5 

Azm6 
Azo07 
A2008 

A2oa9 
Apql 0 
Apq1 1 
-1 2 
-13 

Apql4 
-15 
-16 
Azo017 
-18 

Apql9 
ri200#) 

1901- 1 
lmloou) 1 
1901o040 1 
19010516 8 
imiuuo 1 

1mlosl8 8 

M e  6 9 .  Replaceable Parts 

Replaceable Parts 

0 

0 
0 

3 2  

2 
2 

7 

0 3  
7 
0 
9 6  
5 13 
7 
0 
8 4  

9 
3 2  
3 
9 
3 4  

0 
0 
7 

3 

4 
8 4  
5 

4 
8 
5 

4 
5 

08901-60023 - SERIAL PREFIX 1933A TO 2616A 

?Refer to  Section 7 for update information. 

ON171 lU4148 
ON171 IN4146 
ON171 1N4146 
12403 5082-ZLyK) 
ON171 1W1*8 

11502 

11502 
11502 

21u#) 

##oo 
28uK) 

04713 

2eao 
04713 
2eao 
2eao 
13103 
04713 
2eao 
28460 

2eao 
2eao 
2eao 
2LuBo 
2LuBo 

2eao 
m a 0  
2u6n 

2LuBo 

2m27 
07283 
13103 

2M627 
07283 
13103 

04713 
13103 

*Factory Selected Component (Refer t o  Section 5). P Errata part cbmge. 

6-103 



Replaceable Parts Model 8901A 

naMe 63. Replaceabk Parts 
Reference 
Deal- 

A20 

m 1 '  
A2oRT 

m 3  
A2oRo 
AZORS 
-6 
m 7  

APRB 
-9 
m 1 0  
m 1 1  
m 1 2  

MOR1 3 
-14 
-15 
m 1 6  
MOR17 

MOR18 
m 1  9 
A2oR2a 
A2oR2l 
AZORP 

A2oRz3 
-4 
Mm25 
ApR26 
A2oR27 

Wpul 
Number 

185*4022 
1poo173 
llGsIoop 
1-73 

0698727s 
08987276 

06987248 
0757-0279 
w887260 
08987256 
06887270 

0898?236 
06987212 
m510165 
08987260 
08987280 

06w3260 
0898m 
068872m 

0698- 

0688- 
06887267 
0688'1259 
08987251 
0698.7240 

06887220 
41510410 
06887282 
-7274 
06887261 

C 
D 

8 
5 
8 
5 

5 
5 

1 
0 
7 
3 
9 

7 
9 
6 
7 
7 

7 
8 
7 

7 

7 
4 
4 
6 
3 

S 
3 
3 
3 
8 

08901-60023 - SERIAL PREFIX 1933A TO 2616A 

04713 -A 
13103 7717.86W 
04713 -A 
13103 Tf1766DAP 

28uy) 1- 

01263 Sltd(3 
13103 n1766DAp 
07263 s 1 m  
13103 771746DAp 

12498 Ulfinus42-F 
12498 C3-llsTo48u.F 

1 REslsToR XlSK t l Y  .OWTF -rcrocloo 12498 Ull&TO316l-F 

2 
1 

1 

1 
3 

tRefer to Section 7 for update information. 

6-104 

12198 CT4-l/aTN161-F 
12498 Ul/aT&lW2-F 
12498 
12498 

12498 
12498 
12498 
12498 
12498 

i24m 
12498 
12498 

12198 

12498 
12498 
12498 
12498 
12498 

12498 
12498 
12498 
12498 
12498 

'Factory Selected Component (Refer to Section 6) .  A Errata part change. 



Model 8901A Replaceable Parts 

A20 

C 
0 

e 
3 
6 
4 
5 

7 
7 
7 
7 
8 

7 
5 
6 
7 
7 

0 
7 
8 
4 
1 

7 

5 
7 
3 

e 

e 

7 
3 

3 
7 
4 
7 
4 

5 
0 
1 
1 
0 

2 
1 
7 
7 
2 

08901.60023 - SERIAL PREFIX 1933A TO 2616A 

tRefer to Section 7 for update Information. 

REsLsroR 5.11K t l Y  .W TF TCkOtlOO 
-OR 147 t l Y  S W  TF Tcdk100 
~ O R 4 2 2 K t l W m T F ~ = l w  
REsLsroA9.o#<t1YmTFTcEQtlw 
AEsIsroR loOK t l Y  m lF ~ c I o c 1 0 0  

RESSlORlKt lY~TFT&Ot lW 
RESISTOFIlKtlYWlFTC-OtlW 
RESSTOR 1 K  t l Y  XLSW TF Tcb) t lW 
RWSlOR 1 K  t l W  W l F T c l o t l W  
RE8sToR lmc t 1 Y  W TF T ~ l W  

1 K  t l Y  .05W TF TceoClOO 
RESSTOR low t l %  1)SwTFlc=0tlW 

REggToR lac t l% m TFTcIoc1w 
REssToR lac t l Y  95w TF Tboeloo 

REsLsToR3.16Kt lY.125WTFT~lW 
REslsToR l o K t l Y . o m T F ~ l w  
RESISTOR 147K ti% 1)Sw TF Teak-1 00 
REsmOR 422K t 7 Y  S W  TF TGW-lW 

RESISTOR 1.m~ tis m TF n x t i m  

REslsroR 61 .OK t l Y  .125W lF TC=O+.lOO 

RESISTOR lac t l Y  .m TF TcrQclOo 
RESISlORS.llKtlY.05WTFTCeOCIW 
REgsroR 6.1SU t l Y  .125WTFTboclW 
REslsToR lac t l Y  x)5w TF TC.=blW 
REgsroR 82% t l Y  .OW TF TcroClOO 

RESLSTOil5.11KtlY.OWTFTC4tlW 
Nm&sscwED 
NmssmNfiD 
RESISTOR 1 K  t l Y  115w TF TCdt lUJ  
RESISTOR 7% t l Y  .1m TF Tcd)tloO 

EsIsloR2lwtlw.l25WlFTc=o+-lw 
REsmoR 1K t l Y  m TFtcIoclw 
RESSTOR 9.m t l K  .OW TF TCdklW 
~ l K t l Y . O ! W l F t C m O t l W  
RESISTOR 2K 44.05% .lw TF fCakl5 

EsIsloR 1m t l Y  m TFtcIoc100 
REslsToR1wtl%.125wlFTclot100 
REstmoR 4oK 40.116 .lw TF Tc.4c15 
REslsroR44(44.1%.1WTFTcpot15 
~ l W + - l Y . l 2 5 W T F T c l o t l ~  

REgsroR 2oK +o.lY .lW TF TclotS 
REstmoR 316 t l %  .125W lF Tclo t l00  
REslsroR 10K t l %  m TF TcoDcl00 
~ ~ g s r o ~  i~ tis 115w TF Tc=atioo 
RESSToR 7 s  t l %  m TF fceoclao 

12498 
12498 
12498 
12498 
12498 

12498 
12498 
12498 
12498 
12498 

12498 
12498 
12498 
12498 
12498 

12498 
12498 
12- 
12498 
12498 

12498 
12498 

12498 
12498 

12498 

ismi 

12498 
12498 

12498 
12498 
12498 
12498 
09464 

12498 
12498 
wy64 
09464 
12498 

ow64 
12498 
12498 
12498 
12498 

* M o w  Selected Component (Refer t o  Section 5 ) .  A Errata part change. 
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Replaceable Parts Model 8901A 

A20 

HP P.n 
NUllbbW 

08987260 
07510158 
-72s 
oQo0 
wo(c12(8 

oWw260 
OIlobtPs 

0?5?4260 
0?5?42?9 

0898'1288 
08861282 

125108oo 
1 2 5 1 0 0  
125108oo 
1 2 5 1 0 0  

l W 1 3  
10241547 
1820-1198 
162642l7 
10264161 

1 ~ 1 2 0 0  
10241411 
10241109 
1820-12l6 
1WSO108 

102412l6 
18264l08 
1- 
1BWO643 
1820-1195 

1820-1411 
1-1411 
10241411 
1820-1411 
1-1411 

1620-1411 
1820-1411 
10241197 

19026041 
lsOZOOIl 
19o2008( 
19024084 
19024084 

C 
D 

7 
4 
7 
7 
5 

7 
7 
7 
3 
0 

9 
9 

0 
0 
0 
0 

0 
3 
0 
4 
7 

5 
0 
1 
3 
8 

3 
8 
7 
7 
7 

0 
0 
0 
0 
0 

0 
0 
9 

4 
4 
1 
1 
1 

08901-60023 - SERIAL PREFIX 1933A TO 2616A 

?Refer to Section 7 for update information. 

6-106 

12498 
w79 
12498 
12498 
12498 

12498 
12498 
12498 
12498 
1UoB 

12458 
12498 

12360 
12360 
12360 
12360 

24355 
04713 
01295 
m933 
m4 

01295 
01295 
01295 
01295 
04713 

01295 
04713 
a391 1 
0391 1 
01295 

01295 
01285 
01295 
01295 
01 295 

01 295 
01 295 
01 295 

07263 
07263 
2B(Bo 
28)80 
28480 

*Factory Selected Component (Refer to Section 5). 

1N751A 
lN751A 
1w24og( 
19024064 
1#124064 

A Errata part change. 



Modei 890l.A Replaceable Parts 

!hbk 6-3. Replaceable Parts 

A20 

Wpul c 
Number D 

owol4m5 1 

m a w s  7 
m w a s  7 
m a ~ w a  s 
m a w s  7 
m(10.17a s 

meo.oz69 s 
manmi 7 
m- 4 
m804wi 7 
mw-mz 4 

mso-m2 4 

m w i w  8 
OlBoUun 3 

0160.4814 2 
ols04832 4 

Ols04832 4 
Ol(104161 4 
01603324 7 

01-1997 8 
m w m z  4 

m w e a  4 
Ol(YwB22 2 
01BM822 2 
0160432 4 

180(-1085 6 
1901-1085 6 

1901-1091) 1 

lWl-lOBa 1 
19014098 1 
1901-1098 1 
lWl-l#)(1 1 
19014518 8 

180(451(1 e 
1901-1091) 1 
1901-1098 1 
1901.1098 1 
1901-1098 1 

1901-1098 1 
18010518 e 
19014518 8 
19014518 8 
1901-1088 1 

08901-60285 SERIAL PREFIX 2617A AND ABOVE 

1 L O C O M R O L ~ Y  211480 oewlb0285 

28480 0160.4835 
284O0 016M635 
SQBg lJQ)l56x#DoB2 

56289 1~158xoa20Bi! 

58289 80D10W3rSaBA2 

11)4#) 01604MZ 
211480 01604o1 
26(M 01604MZ 

28480 ol80402 
26480 01604807 
56289 tSa0225X9020A2 
28480 0160.1814 
28480 0160432 

2LyBo 01644832 
26480 016Qo161 
28480 0160.3324 
28480 0160432 
28480 0180-1897 

2 8 ~ ~ 1  

aao m604oi 

28400 ai- 
21wy) rn6o.w 
ZMSO rn- 
28480 01- 

2Mao 1801-1085 
21wy) 1901-1085 

mi71 iw i s  
mi71 itwso 
miti 1~4150 
W171 lN4lsO 

ON171 1N4150 
28480 18014518 

28u)o i m i a i 8  
mi71 1~4150 
W171 IN4150 
W171 lN4150 
ON171 IN4150 

m171 lN4150 
28480 1901os18 
21wo 19014518 
2Buy) 18010518 
mi71 ituiso 

tReftr to Section 7 for update information. *Factory Selected Component (Refer to Section 5 ) .  A Errata  part change. 
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Replaceable Parts Model 8901A 

A20 

HPmn c 
Number D 

19010518 8 
1m-lo98 1 

1W16518 6 

l#)l-lOgB 1 

1-17 6 
19900117 6 

91w4ez2 4 
9100.3922 4 
010059p 4 

O(1901OOl04 7 
23800113 2 

iasunn 7 

1-n 7 
1 0 3 1  0 

18534034 0 
18!wo378 7 

1854-0471 7 
18530034 0 

l(Ls+0813 5 
18534462 8 

i m n  7 

18sMs94 7 
1-74 4 
18544474 4 
1 M 1 3  5 
18534462 8 

18534594 7 

1-13 5 
1(15*0111 4 
iownn 7 

21003161 6 
OmOLg? 4 
oeBE7284 c 
-7284 5 
OWE7260 7 

otv. 

%ble 6-3. Replaceable Parts 

Mfr. Mfr. Part Number code 

08901-60285 SERIAL PREFIX 2617A AND ABOVE 

28480 lBolQs18 
w i 7 i  imiso 
28480 lW19518 

28480 )cIAp-lu)l 
28480 w - 1 5 0 1  

28480 91- 
Uc(80 91003922 
28480 91003922 

28480 OBBOl#n04 
00000 ORDERBYDEScRrn 

04713 2N2222A 
28c80 18534034 
04713 2Np22A 
28480 1- 
3L585 2N51oB 

04713 2Nmu 
2Bu)o 1853003r 

284W 1-13 
Uc(80 18530162 

?Refer to Section 7 for update informatton. 

6-108 

28480 1- 
04713 m5551 
04713 -1 
28480 105(-0013 
28480 18530162 

28480 1esos94 

2BuK) 1854.0613 
04713 2N5551 
04713 m2pu 

a 1 1  Op203 
24546 U l / E ~ - F  
24516 CSl/ETO-loo3.F 
24546 U l / E T O . l ~  
24546 u1*nrCQ2-F 

*Factory Selected Component (Refer to  Section 5). A Errata part change. 



Model M I A  

Referemet HP Part 

~ 

C 
0 

1 
8 
8 
6 
2 

2 
8 
0 
1 
7 

6 
7 
7 
8 
6 

2 
5 
0 
0 
9 

5 
7 

3 

0 
4 
7 
7 
7 

0 
8 
2 
8 

0 

3 
1 
7 

8 
5 
5 
3 

W e  6-3. Replaceable Parts 

w. 

Replaceable Parts 

code Mfr* MkPutNumbar 

08901-60285 SERIAL PREFIX 2617A AND ABOVE 

1 
2 

1 
1 

3 
2 
4 
1 

1 
4 

1 
1 

1 
2 
2 
1 

1 
2 

1 

2 

1 

4 
2 

1 

?Refer to Section 7 for update Information. 

REslsroR 40K .1% .1W F T G d t l S  
REslsroR 4dK .l% 125W F TcIQe25 
RESSUR 4.W .1% .12W F Tc.Qc25 
REgsToR 1oK .1% .125W F 

84K .l% .125W F TCdi-25 

REslsToA 139K 1% .12% F TC4i-100 
REslsToA 3 . a  1% .125W F TC=OtlW 
RESISTOR 4pK 1% .12W F TcIQt100 
REslsroR6K 25% .12W FTcEQt35 
REYSTOR 1oK 1% &W F Tclocl#) 

-.RES BspI.ac OHM X 7 
REgsToR 215K 1% .osW F TcIocl00 
REgsToR 215K 1% .OW F lC=W-100 
REslsroR 61.M 1% F TC=Ot100 
REgsToR 2R7K 1% .12W F ~ 1 0 0  

REYSTOA 13.S 1% .125W F TcIotl00 
REslSTOR 6 . M  1% .12W F TC=O+lW 
REslsroR 2.61K 1% .12W F tcI0+-100 
RESSUR 261K 1% .125W F TC=Otl00 
RESISTOR 4M 1% .125W F -100 

EStSTOR 237U 1% .12W F Tcd)clW 
RE&SlOR 12lK 1% S W  F TccoC100 
NoTAsslwED 
NoTAssK.E(ED 
RESISTOR 147 1% .12W F l C ~ O t l 0 0  

RESSTOR422K 1% .12W F TC=Otl00 
REslSroRSllBK 1% S W  FTCIOC-100 
RE8sToR 1oK K 1% llSW F TcpoCl00 
REslsrOR 2.1% 1% .W F Tcpot-100 
REgsroR 2.1% 1% B W  F Tcr;Qc-100 

REslsroR 4pK 1% .125W F TcIocl00 
3MK 1 % .125W F TceoC100 

RESISTOR 139K 1% .125W F TclOtlOD 
NRwoRKWiS IcsIp1O.OK OHM X 7 
NoTAssloND 
NoTAssloND 

EStSTOR 261K 1% .12W F T c d k l 0 0  
NoTAssKpED 
REslssoR 34.M 1% .125W F TceoCl00 
REStSTOR 3.16K 1% .WW F TC=O+-100 
-OR 1OK 1% .osW F TcoQcl00 

M O R  3- 1% .12W F lC=W-lW 
RSLSTOR 46.4K 1% .oSW F TcooClOO 
REgsToR 26.1K 1% .12W F T C d k l W  
REslsroR 34.W 1% .125W F Tc=ot.l00 
NQTASSKWB) 

WaO 
WaO 
ZBUr) 
2&ur) 
19701 

lrnl 
24546 
24546 
19701 
24546 

01121 
24546 
24546 
24546 
24546 

19701 
19701 
24546 
24546 
28180 

24546 
24546 

24546 

24546 
24546 
24546 
24546 
24546 

24546 
24546 
19701 
01 121 

24546 

2Bu)o 
24546 
24546 

24546 
24546 
28480 
284& 

*Factory Selected Component (Refer to Sectioa 5). 

06990381 
06%0122 
O6BS.0122 
06s6360 
MF4ClJBl9.6402-8 

WGlJBTD1332-F 
UlJBNb34al-F 
UlJBlw22l-F 
M F 4 C 1 / 4 - ~ 1 C  
cslJBl&laoa-F 

-102 
UlJBl&215l-F 
atJBT&2151* 
QlJBl7b6102-F 
CLlJBTDrn2-F 

M4cl/sT01332-F 
MFIcl JBTO.6191 -F 
cc1JBmz611-F 
CLlJBTD26ll-F 
06s3260 

CL1JBm2373-f 
UlJBTD12134 

CLlJBTO-l47R-F 

UlJBlw22l-F 
UlJBl0.9091+ 
U l ~ l & 2 1 5 1 - F  
c3-'1JBTD2151-F 
U l ~ r O 2 1 5 1  -F 

CLrJBTO.4221r 
CLlJBTG348l-F 
MF4ClJBTD1332-F 
208A103 

cclJBl&26ll-F 

0757423 
UlJBT&3161+ 
UlJBl&lW2-F 

C L 1 J B ~ l - F  
UlJBTu-4642-F 
08899159 
07574123 

A Errata part change. 
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3A08V aNV VLLSZ Xld3Ud 1WWS S8209-10680 

9 
9 
0 
t 
4 

0 
0 
0 
0 

L 

L 

E 
a 



Model 8901A Replaceable Parts 

Reference 
DeSQMtiOn 

HP Pan 
Number 

1820.1199 
1820.1195 
1820.1199 
1820-1216 
1626.Ol68 

1820.12l6 
lg6018B 

18ZWW6 
1820.1195 

1820.1411 
1820.1411 
1820-1411 
1620-1411 
1620-1411 

1820-1411 
182&1411 
lgM#o6 

19024855 

81 sgqggs 

C 
D 

1 
7 
1 
3 
8 

9 
8 

5 
7 

0 
0 
0 
0 
0 

0 
0 
5 

9 

0 

08901 -60285 SERIAL PREFIX 261 7A AND ABOVE 

tRcfer to Section 7 for update information. 

mm 
01295 
01 295 
01 295 
04713 

01245 
04713 

17856 
01295 

01295 
01 295 
01295 
01295 
01295 

01295 
01295 
17856 

28uL) 

28uL) 

*Factory Selected Component (Refer to Section S). A Errata part change. 
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Replaceable Parts Model 8901A 

=Me 6 9 .  Replaceable Parts 

A21 

mc1 
A21C2 
A21C3 
A21U 
A21CS 

mJIA 

A21MpI 

7 1  

8 3  
e 2  
0 
8 .  
9 

7 
4 
9 
7 
4 
9 

1 1  

2 
4 1  
9 
2 

tRefer t o  Section 7 for update information. 

6-12 

Mfr- Mfr. Part Number code 

28480 

28480 
28480 
28480 
28480 
28480 

2810 
18179 
28480 
284Llo 
16179 
28u)o 

28480 

OOaOO 
28uIo 
28480 
28480 

*Factory Selected Component (Refer fo Section 5 ) .  

08901-6ar25 

01602oa 
01642534 
01602028 
0164#128 
01602534 

12501425 
5QM22 
29500418 
12501425 
5m222 
295ooo78 

A Errata part change. 



Model 89OlA 

Refemce 

A22 

!kbk 63. Replaceable Parts 
W P a R  c w. 
NumbM D 

W 1 8 m 7  5 1 

m8ooo94 4 

m6o9159 B 
m w i w  I )  
rnbDslf0 B 
m w m  s 
m6o9159 B 
ma0.0197 8 
m w s v  8 
m(ro9459 B 
m w m  B 

0 1 M 9 7  8 

O l M  6 
01803456 6 

0180-)678 6 1 
m(1o9(56 s 
m w m  7 i 

m(Rw6 8 i 
mgg.p;g B 1 
o(6o3458 B 
018o-Ol9t 8 
016oa32 2 1 

016wWo 0 1 
0160.3459 9 
m m 9 7  8 
m a w s  B 
m8oo1w 8 

maomsv 8 
mbQ46o o i 

1m4535 9 
18014178 7 
19010535 9 
18014178 7 
19014535 s 

18014~78 7 
18014u5 9 
1m14179 7 

01220167 0 4 
m m i m  o 4 

m m n m  o 4 
m22om o 4 
19010179 7 
19010179 7 
tm0179 7 

tRefer to  Section 7 for update information. 

Replaceable Parts 

'Factory Sclccted Component (Refer to Section 5). 

DD11 lmy83(LWv203M1 oov 

cI(IuoEsA102K-H 
a(45#3Al02KH 

DD111NwBJawV203M1mv 
1- 

lJoM25xwP(u2 
Ol(104680 

19010535 
FDm 
19014535 
FD777 
1m14535 

m777 
19014535 
FD777 
01224167 
01224167 

01224167 
Ol224lm 
FD7n 
fD777 
m 

A Errata part change. 
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Replaceable Parts Model 8901A 

ApcR16 

APE1 
A z E 2  

A2211 

-1 
A22R2 
-3 
-4 
APFIS 

A22R6 
-7 
A22RB 
ApR9 
-10 

ApRl 1 
-12 
-13 
-14 
-15 

)Ip Part 
Number 

100101?a 

9170~029 
m7ooo29 

12504pD 
21804124 
29500411) 

91100112 
9100-1616 
91- 

9100-1615 

91-4 
9100-1816 
SlUMlM 

9140112 

W10#126 
psoO113 
mQol.30082 

m6699 

le544477 

1-2 
12000173 
l(lsc0810 

1 W 1 0  
1-47 
1-47 
1115c0810 
1115c0810 

1853ooo1 
laoo0173 

07!i744ol 
0 7 V 4 0 l  
07570422 
0757.02w 
06963156 

07514138 
069a34m 
#H)B3155 
07510439 
08889230 

o6960082 
o88&0082 

91100112 

mow1616 

C 
D 

7 

3 
3 

0 
4 
9 

2 
9 
9 
2 
8 

8 
9 
4 
9 
2 

2 
2 
2 

9 

7 

4 
5 
0 

0 
9 
9 
0 
0 

1 
5 

0 
0 
5 
3 
1 

4 
5 
1 
4 
5 

7 
7 
7 
7 
9 

3 
1 

1 

1 

1 

4 

t M e r  to  Section 7 for update information. 
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!Wile 6-3. Repheable Parts 

uwE4wrrcmJG tsv 5QM 7- Do7 

mR€-wELuNGBEAD 
-BEAD 

WW)SCTMSMCMPCSOOHM 
WsHEFUK m T  No. 10.1D5MD 
Nur+D(QBLcHAM 1032-MD 11674N-THK 

NOWTOR RFU+MLD 4 . W  t lm 
HoucroA RFCKIKD 1wH t l 0 %  
H D u c r o R ~ l o u H + - 2 %  
NOWTOR RH+MLD 4 . m  t l 0 %  
MUCTOR RFcH.MLD 12u)I t l 0 %  

COLFXD,Ml.D6.8W2% 
MllmDR RFCHMLO 15uH t l 0 %  
HWCTOR RFCKIM 2.m t l 0 %  
MUCTOR RFCHMU) lsuH t10% 
IsucToR RFa4al.D 4 . m  tlpk 

#wER.LFvcxo 
s c R E w I u c H 6 4 2 2 5 1 K L o ~  
P.C. BOARD MTRACTOR 

sTRAp.oRwND 

TRAHslsroR NpN 2NzLpA S T a l 8  

TRANslsToR PNp2N2904A SI To39 PD4ooMw 
Hwu1oR-moApoL 
TRANsmoR"slto16Fr+(yKMHz 

TRANslsToR m S l l 0 4 6 F r ~  
TRANslsToR "SITDsBm=lW FrLaooMHz 
TRANSSTOR" SI To39 P b l W  FreBooMHz 
TRANsIsroR"sIto16Frr8aoMHf 
fRANslsroR"sIto16FTEBooMHz 

T R A N g s T o R P N P s I T D s B ~  
HsuLA1oR-maApu 

AEslsToR loo t l K  .12w TF Tcloc(oo 
REsIsroR loo t l W  . m w  TF T c I o c l o o  
RESLSTOR 909 t l k  .12w TF T c I O c l o o  
REgSTORlKclk.12WTFTC-9tlW 
REslsroA 4 . M  t l k  .12w TF TcIocloo 

RESISTOR 6.81K t l k  .lW TF T c I O t l O O  
REslsToA 21.5 t l Y  .12% TF T b O c l O O  
RESISTOR 4 . M  t 1 K  . 1 m  TF Tccotloo 
REgSTOR6.81K tlK.125WlFTCPOclOO 
RESISTOR 21.5 t 1 Y  .12w TF TcooClOO 

REslsToR 464 t l K  .12w TF le=o+-loo 
RESISTOR464tlk.l25wTFTcIQ+-loo 
REslsToR 464 t l K  .125w TF T c d k l o o  
REslsToR 464 t l K  .12w TF TcooCloO 
REslsToR2mcco.1K.1wTFTcoocls 

Mfr.  
code 

01283 

7&(88 
78468 

068TI 
16179 
28uy) 

91 637 
91637 
06660 
O l g n  
91637 

06660 
91 637 
91637 
91637 
91 637 

2BuK) 
00000 
2BuK) 

2BuK) 

04713 

04713 
13103 
2BuK) 

28180 
26(80 
28480 
28180 
2Buu) 

2BuK) 
13lW 

12498 
12- 
12498 
12498 
12498 

12498 
D&(39 
124W 
12498 
DBuo 

12498 
12498 
12498 
12498 
OB464 

*Factory Selected Component (Refer to Section 5). 

Mfr. Part Number 

FDm 

57.302 
57.302 

teWGw&3/111 
500222 
295QoofB 

M 4 . m  10% 
M 15UH 1 w  
#Lulco12G 
w 4.NH 10% 
M l 2 U n l 0 %  

oou1+01oG 
kwlsuHl0% 
M 2 r n 1 0 %  
M l s u H 1 0 %  
kw 4.7w 1 w  

08901- 
OROERBYDESCRlPTlON 
08901-20082 

5001-5539 

2Np2u 

2N2W4A 
7717.86 DAP 
185c0610 

1 ~ 1 0  
1854.0247 
1-47 
1116e0610 
185c0610 

l(153ooO1 
Tll7.86 MP 

cT4-l~TGlOl -F 
c T c l ~ T a l o l s  
cTLl/8-TOm9R-F 
cr4-1/8-T&lool-F 
cTCl/8-lo4641-F 

cT+l/&rosell-F 
MK2 
c r C l ~ l o 4 6 4 l - F  
CTCl/8-TWll-F 
MK2 

CrCl/8-T04640+ 
CTCl/8-T04640+ 
cT4-1/8-10-464&F 
CT4-1/8-T0464&F 
PR1110 

A Errata part cbange. 



Model 8901A Replaceable Parts 

12514800 
12514800 

04lMll)l 
12004158 
W19(126 
04101162 
1-58 
0@10026 

0110.1815 
1- 
0410-1816 
1-73 

w. D 

9 
2 
4 
7 
7 

9 
9 
9 
7 
5 

0 
0 1  
4 
0 
2 

3 
3 
2 
2 
0 

2 
5 
2 
3 

0 2  
0 

0 
0 

1 1  
2 2  
6 2  
2 1  
2 
6 

6 1  
7 2  
7 1  
7 2  

tR8fer to Section 7 for update information. 

RESLSrORa#rcM.l%.lWTFTCdklS 
REgssoR 348 t l Y  .125w TF T c S o t l W  
REgsroA 75 t l %  .125wTF Tcdk . rW 
REgsToR 464 t l %  . m w  TF TlbQtlW 
RESISTOR 464 t l %  .125w TF T c d k l o o  

REsrsroR 2ooK 4 . 1 %  .1w TF TcoQt-15 
REgsroR 2m( 4.1% .lW TF TcIQtl5 

REsmoR 464 t l %  .12wTF T 1 D c l Q )  
REsiSToR2l.5tlY.lWTFTbQ+-1W 

REslsmR 51.1 t l Y  .lW TF T C d k l W  
REslsroR 583 t l K  .12wTF t c d k t o o  
REgsloR 825 t l Y  .129w TF TceQcloO 
REslsmR 51.1 t l Y  .1W IF TC.QclW 
RESSTWI 14.X tl%.125wTFTC-OtlW 

REslsroR 383 t 1 W  .lW TF Tclottao 
i l E s s T O R S . 1 1 K t 1 Y . 1 2 9 W T F ~ i W  
REssroR 121 t l Y  .lW TF Tcdk-100 
REgsToR 10 +l% .125w lF TCb)c1W 
REslsrOR1wtlY.125wlFfcdk1w 

R E s t s T o R 1 o + l % . 1 2 5 w T F ~ l w  
REgscoR 82.5 +-1% .1m TF -100 
REssroR 13sK t l Y  .125W TF TCIQtlM 
REslsroR 5.1lK t 1 Y  .1W TF tCla+-100 

TRANsFoAMER.W5p(N 
TRANsFc#Mw.RF5RN 

COHECTOASOLCONTPW1.1-so 
-cwm 1.1-so 

RES~STOR 90.9 tis .I= TF ~ c e ~ c i o o  

Mh: 
code 

a8464 
12488 
wu39 
12498 
12498 

09464 
a8464 
12488 
12198 
W 

12498 
woo 
12488 
12498 
12496 

12496 
124S6 
12188 
W 
12496 

w439 
12496 
19701 
124W 

28u)[, 
28uD 

12360 
12360 

*Futory Selected Component (Refer to Section 5 ) .  

Mir. P4lt Nulnbef 

01101181 
~ 1 0 1 7  
0381- 
01101182 
om+1017 
03810026 

01101615 
14004973 
01101618 
14W.0373 

A Errata part change. 
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Replaceable Parts Model 8901A 

Reference 

A23 

HPhl t  c 
N u m b e r D  

rn- 2 

01605899 3 

O l m o z s l  3 
O1#26l? 1 
OlIyLo197 0 
018M291 3 
018&0197 8 

tRefer to  Section 7 for update Information. 

6-116 

%Me 6-3. Replaceable Parts 

DeSCfiption 

28460 

28460 

09989 
0m69 
0m69 
06383 
ooogg 

12344 
09969 
0m69 
09989 
0#)69 

12344 
12344 
1- 
09989 
12344 

09969 
ooogg 
08969 
09989 
09989 

09989 
09989 
09969 
09989 
09989 

ODgSg 
56289 
08969 
56289 

04535 

2BuK) 

56284 
12344 
!i6289 
56289 
56289 

*Factory Selected Component (Refer to Section I ) .  

-1- 

aBw160144 

RPE12l-1osyIR1ozM1mv 
-121 -1oUcIRlo2Ml oov 
RPE121-1osyIR1o2M1mv 
FDl 1 x1Rw'H M 
RF€1214am1o2M1mv 

T356FB1)5Ko35*s 
RP€lP.l39m104MX)V 
RPElP-139XIRl~V 
RPE122-139m101M5Ov 
RPE122-139x7R1o(Msov 

T35Y336KolOAS 
ts55F6115Ko35As 
T356FbBsKo35As 
RP€122-l3BX7R10(MSOV 
T955F8LIy(Qws 

RPE121-laX7R221MlWV 
RPE121-1oUcIR101 m2a0v 
RPE121-105xTR47oM2OoV 
RPE121-105x1R17aM2oW 
RPE121-1o5couR1D2oov 

RPE121-1oUnR47oMxyIV 
R P E 1 2 l - 1 ~ 7 R 4 ~  
RPE121-105CaWR7D2WV 
RPE122-139X7Rl OIMsOv 
RPE121*10XXKi(R7D200V 

RPEl21405COOP(UZOOV 
15Q)15o(omoA2 
RPE121-labCOOP01200V 
lWDlOSXgOW2 

A Errata part change. 



Model 8901A Replaceable Parts 

Zbble 6-3. Replaceable Parts 
Reference 

Dew- 
HP Part 
Number 

m6o44#) 

lSOlQa33 
1-0033 
19014189 
19014518 
19014518 

19o80098 
19010433 
19014033 
19010433 
19014033 

lSOl0033 
1ml4518 

1- 
19900326 

91704029 

125olao 
21900124 
29so078 
12so-1220 
21900124 
-8 

nSeOOOS 

91003922 
91009922 
91003922 
91003922 
9 1 4 o o n O  

9140-02lO 

C 
D 

0 

2 
2 
9 
6 
8 

9 
2 
2 
2 
2 

2 
8 

3 
3 

3 

0 
4 
9 
0 
4 
9 

0 

4 
4 
4 
4 
1 

1 

9 

w. 

tRefer to k t l o n  7 for update information. 

12344 T356Fbl)wo35As 
Bull nEW505 
s&?m lsaolosxgQw 
66209 1saDlosxgQw 
os69 ~121-1o5x7R1ow1~ 

OD989 RPEl2l-lo5x7Rlowlmv 
09969 RPE121-1~x7R101M2wv 
06363 FDllX7R2M7lM 
06363 FDllX7R2M71M 

91637 U-2.18uHlPk 

'Ekctory Selected Component (Refer to  Section 5). A Errata part change. 
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Replaceable Parts 

Reference 

-11 
m 1 2  
-13 
ApL14 
W 1 5  

A23L16 

K3MPl 

-7 

- 

C 
D 

9 

0 
0 

4 

0 

2 
2 
D 

9 

9 
9 
5 

7 
6 

7 

9 

0 
4 
5 

4 
1 
4 

3 
3 

2 
2 

1 

7 
0 
9 
4 
4 

Model 8901A 

=Me 6-3. RepIaceoble Parts 

?Refer to Sectioa 7 for update Informatton. 

6-118 

Mfr. 
code 

91637 

91637 
91637 

28u10 

28a0 

0m00 

28a0 

aBuK) 

aBuK) 
aBuK) 
13103 

04713 
04713 

04713 

04713 

98978 
2bu10 
13103 

2M6n 
!a480 
2M6n 

28uw 
2Buy, 

21u80 
28480 

r0101 

12498 
124W 
12498 
12498 
12499 

*Factory Selected Component (Refer to Section 5). 

Mfr. Part Number 

M-2.18UH 10% 

111640247 

111640247 
16544023 
7?1766 W 

2N3251 
2N2222 

A Errata part chnnsc. 



Model 89OlA Replaceable Parts 

M e  6-3. Repheable Parts 
HP Pan 
Number 

C 
D 

9 
7 
2 
4 
3 

9 
9 
8 
0 
8 

5 
6 
0 
0 
8 

4 
0 
8 
4 
4 

3 
3 
3 
7 
7 

s 
5 
2 
0 
s 
0 
2 
3 
0 
9 

0 
3 
0 
6 
9 

9 
5 
9 
0 
5 

tRefer to  Section 7 for upUate tnformrtfon. 

REgsToR lOKClY.lzsw7FTcdkl00 
REslsmR 1% t l Y  .lzsw TF Tcb)+-1#) 
REGLSTOR 10 t l Y  .125w TF Tcs&-.l00 
REgsroR 162 i-1% .125w TF Tcd) t l00  
RESISTOR 1K t l %  125W TF rcleoclW 

RESTU3 1A7K t l Y  .12% lF tcrDel00 
R E g s T o R l a c t l Y . l 2 5 w T F ~ ~ l 0 0  
REslsToR 17dK t l %  .12SW TF T('poct00 
FlEgsroA 4 p K  t l Y  .lW TF TcrOclW 

1 ~ 3 w w ) 2 w 2 w T f c - - Q c 3 o o  

1 ~ 1 3 3 t l K 5 W l F ~ l W  
REsmoR low t l% .125w TF l l h o t l 0 0  
REgsroR 51.1 t l Y  .125wlF lG&-l00 
lpsisroR51.1 tl%.125WTFlG&-lW 
m a  LL25K t 1 Y  .125w TF T ~ l W  

FIEggloFl lM t l Y  ,125w TF lC=otlW 
REsIsmR 51.1 t l %  S W  TF tccOt-100 
REpsTaR82sKtlY.125wTFfbocl00 
~ 1 M t l % . 1 2 5 w T F T C = O t l W  - 1 M  t l Y  .125W TF TcrotlOO 

REssToR 1 K  +-1% .125w TF T C d t l 0 0  
RESSTOR 1 K  t 1 Y  .125W TF Tc.Bt-'IW 
REgSTOR5.1lK tlY.125wTFTCrotlW 
AEslsroR 28zK t l Y  .125w TF T C a k l W  
RESLSTOR 2.UK t l %  .125w TF TcIotlOO 

R E E i l S T O R l O K t l K . l ~ l F T ~ l W  
RESlSlOR-TRMR 1 K  10% lKF SIDE-ARI 1-TRN 
REssroR 13% t l Y  .12W TF TC=O+-lW 
REsLsroR5l.l tl%.12swTFTcI0+-100 
REslSToRlW tlYllSWTFTClOt-fW 

REgsroR51.1 tlY.125wTFTCroelW 
REsmoR 13% t 1 Y  .12W lF Tcdccl00 
REsLsroR 1 K  t 1 Y  .125w lF T C 4 t l 0 0  
wslsloR 46.4K t l X  .125w TF ~ 1 0 0  
RESTm 1A7K t l %  125W TF TcdcclOO 

REsmoA loo t l Y  .125w?F Tc=&-100 
REslsroR 750 t l Y  .125w TF TcIoc100 
REslsToA 51.1 t l %  .125w TF TGQtl#I  
REslsToR 1ooK t l %  .125w lF TceQcl00 

3 REslsToR164KtlY.125WTFTCIQClW 

AEgsToR464K t1%.125wTFTc=(klW 
REgsTOR 121K t 1 X  .12SWTFTC=Ot100 
RESsloR 464K t 1 %  .125w TF T ~ l W  
REslsroR 51.1 t l Y  .125w TF 1-100 
RESISTOR 1 2 l K  t 1 Y  .125wlFfCIotlW 

1 

1 

1 

Mfr.  
code 

12498 
12498 
OB00 
12498 
12498 

12498 
12498 
12498 
12498 
12490 

w79 
12498 
12496 
12496 
12496 

12498 
1240a 
124S8 
12498 
12498 

12498 
12- 
12498 
12498 
12498 

12498 
73138 
19701 
12498 
12498 

12498 
19701 
12498 
12498 
1UOB 

12498 
12498 
12498 
l24W 
12496 

12496 
12498 
12498 
12498 
124% 

*Factory Selected Component (Refer to Section 5). 

wfr. Pan Number 

A Errata part change. 
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Replaceable Parts 

Reference 
DerigMtion 

nP Parl 
Number 

C 
D 

4 
0 
0 
7 
9 

0 
7 
1 
8 
7 

7 
3 

0 

0 

8 
2 

4 
4 
4 
4 
4 

Model 8901A 

W e  6-3. Reptaceable Parts 

tRefer to Section 7 for update information. 
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RESISTOR625 +l% 125W TF TcloclW 
REslsToR3.16Ktl%.125W~TccoClW 

RESISTOR 511 t l %  .125W TF TcloclW 
RESISTOR 1OK t l %  .125WTF Tcr9t-100 

1 REsIsToR-TFvI(R 2K 10% TKF s(DE-ADJ 1-TRN 

REslsroR 51.1 tlY.125WTFTCdk-1W 
48) +l% .125W TF TC=OtlOO 

AEsmoR 121 t l %  .125W TF tc=oclW 
RESLSTOR 2l5 +l% .125w TF TcIoclW 
AEsrsroR 5t l  t 1 %  .125W Tf 1-100 

R E s t s r o R S l l + l % . l 2 5 W T F T ~ l ~  
REslsToR 1K t l %  .125W TF TcloclW 

1 

1 -muwoRMm 
CONNCTORSCSLCONT Pw 1.leMMBsCst sa 

1 ccoMpARAToRQPauAo1cMppm 
~WAMPLOWBusKMpD&To99PKG 

--ZNR 5.11V 5% Do35 %.4W 
~ - 2 w l S . l l V  5%Do35 m-.4w 
00DE-m 5.11V 5% Do35 PD=.4W 

2 ~ - Z N R 1 0 V 5 % P L s l W Y I t l W A  
00DE-zNR 1 w  9y P h l W  lRllOuA 

Mfr. 
Code 

12- 
124w 
19136 
12498 
124SE 

12498 
12496 

12496 
12498 

124W 
1240 

28(80 

12360 

27014 
34371 

01263 
07267 
07263 
28uK, 
28)80 

i 9 m i  

*Factory Selected Component (Refer to Section 5). 

wlr. hrt Number 

A Errata part change. 



Model 8901A Replaceable Parts 

Reference 
Designation 

A24 
A24 

A24Cl 

A24c3 
A24co 
A24c5 

A24C6 
A24cI 
A24c8 
A24c9 
A24C10A 

A24cl 1 
A24C12A 
A24C13 
A24C14 
A24C15 

A24C16 

1933.4 to 3309A 
M C 1 7  
23124 and a b w  
U 4 C I  7 

A24Cl8 
A24ClS 
A24C20 

A24c21 
A24C22 
A24c23 
A24c24 
A24c25 

A24c26 
A24c27 
A 2 4 m  
A24c29 
A24C30 

A24C31 
A24C32 
A 2 4 m  
A 2 4 m  
A24C35 

A24C36 

A24CR1 A 
A24c-A 

HP Paft 
Number 

0090160021 

01800571 
oi80-38n 

01603878 
0160-3878 

01800575 
01 80-1 746 
0180-1746 
01600573 
01803531 

01804229 
01605851 
0160-3879 
01606034 
01 603878 

Oleo4519 

01604304 

01604103 
01 803878 
01 603878 

01603878 
01 603878 
0 160-3078 
01-78 
01 603878 

01603878 
01 603878 
01 603876 
01 603878 

01-76 
0 1 ma75 
01603876 
01603879 
01603870 

01603879 

l e O l 4 ~ 0  
18010880 

Qty. D 

Table 63. Replaceable Parts 

Description 

3 1 HGHFREaUENCYVCOASSEMBLY 

0 CAPACITORFXD 470PF +a% l W M C  CER 
5 CAPACITORFXD 1 OOPF + -20% mVDC CER 

NOT ASSIGNEO 
6 CAF'ACITOREKD 1oOOPF +-2O%lOOvM: CER 
6 cApAcrroRFxD l00OPF ++?OW lo(IVDC CER 

4 CAPAUTOREKD .047lJF +eo% WVDC CER 
5 C%F%cKOREKD 15lS+-10% 2OVDCTA 
5 CAPACITOR-IVD 15UF+-lOab2OMCTA 
2 
8 1 CAPACITOREKD33oPF+&3b3OOVDC 

CAPAUTORFXD 4700- + -20% 1 O O v M :  CER 

7 cApAcTToRR(D33uF+-1oW 10VDCTA 
0 1 CAPACITORFXD39OPF+&3bWVDCCERO+30 
7 CAPACITORFXD .OlUF + -20% lOOVDC CER 
0 CAPACITORFXD 12OPF + -29b WVDC CER 0 + 30 
6 CAPACITORFXD lOOOPF +-20opb 100VDC CER 

NoTAssloNw 

1 

4 1 CAPACITORFXD 9.lPF +-SPF 2OOVDC CER 

5 1 CAPAUTORFXD 1OPF +-lo% 1OOVDC CER 

2 1 CAPACITORFXD POPF +bpb lOOVDC CER 
6 
6 

CAPACITORFXD 1 OOOPF + -20% 1 WVDC CER 
CAF'ACITORFXD 1OOOPF +-20% l O O v D c  CER 

6 CAPACITORFXD lMMPF +-2O% 1OOVDC CER 
6 
6 
6 
6 

8 
6 
6 

CAPACITORFXD lOOOPF +a% lOOVDC CER 
CAPACITORFXD lOOOPF +-20% lOOVDC CER 
CAPACITORFXD IOOOPF +-20# lOOVDC CER 
CAPACITORFXD lOOOPF +-2O% 100VDC CER 

CAPACITORFXD 1oOOPF +a% lOOVDC CER 
CAPACITORFXD lOWPF +a% lOOVDC CER 
WACITOWXD 1oOOPF +-20% 1OOMX: CER 

NOTAsslGNED 

CAPACITORFXD 47PF + -20% 2OOVDC CER 
CAPACITORFXD P P F  + 596 2OOVDC CER 0 + 40 
CAPACITORFXD 47PF + -20% MOMC CER 
CAPACITORFXD .OlUF +-2O% 100VDC CER 
CAPACITORFXD .O%W +-2O# 100VDC CER 

CAPACITORFXD .OlUF +-20% IOOVDC CER 

6 C A P A C I T M D  1000PF +*2O% 100VDC CER 

4 
3 
4 
7 
7 

7 

7 ~ o M P F I P l 2 s M A o o 3 5  
7 MOMGEN PFIP 12- DO35 

tRefcr 10 Section i lor update inlormalion 

rev. 15JUN90 

Yfr- Ytr. Part Number Code 

28480 

06383 
09969 

OgSW 
09969 

12474 
56289 
58289 
08383 
28480 

56289 
28480 
09969 
95275 
09969 

09969 

28480 

06383 
09969 
09969 

09969 
m69 
09969 
09969 
09969 

09969 
09989 
09969 
09969 

09969 
09969 
09969 
09969 
09969 

09969 

28480 
2w80 

'Factory Jrlccred Component (Refer LO Section 5) 

08901.80021 

r n 1 1 m 7 1 ~  
~E121-105XIR101M200V 

WE121 -105XIRl02MI OOV 
~E121-105X7R102MlOOV 

sFIMSc473MAA 
lWD1 56x902082 
150D156X902082 
FD12x7FIzA472M 
01604531 

15oD336x901082 
0160-5951 
WE121-105X7R103M100V 
VJO805412lGH 
RPE121-105X7R102M100V 

-121 -105C009RI MOOV 

01604304 

FD lxoO2Ap lJ  
RPE121-105x7R102M100v 
WE121 -105X7R102MlOOV 

WE121-105~102M10OV 
RPE121-105X7R102M100V 
RPElZl-105x7R102UlOOV 
WE121-105X7R102Ml OOV 
RPE121-io5X7Ri02Mi00V 

~121-105X7R102M100V 
RpE121.105X7R102u100v 
WE121-105X7R102M1 OOV 
-1 21 -105xIR102M 1 OOV 

WEl21~105XTRd70M2O0V 
-121 -1 05u)G22oJ200V 
RPElPl -1 05XfRC70M200V 
RPEl 21 -105XIR103Ml OOV 
RPE121-105X7R103M100V 

WE121 -105X7R103M100V 

lsOlO88O 
190 l a 8 0  

A Errata pari change 

6-121 



Replaceable Parts Model 8901A 

1829A to WIM 
A24cR3A 
A24CR4A 
24124 and obar 
A.?4CR?* 
A04CRIA 

A24cR5A 

A24CR6A 

A2UlA 

HP Pan 
Number 

01 224326 
Ol220326 

Ol22.0173 
01220173 

19010880 

19Ol0880 

1250-1425 
a900124 
2Dsooo18 
1250.1425 
219Wl24 
2a5wo7a 

9100.3922 
91003922 
91003922 
91 00.3922 
91003922 

91002251 
08901- 
91w-2251 

0890140023 
23640113 
08901- 

0 0 6 6 2 ~  
4186200040 
5001 -S!m 

18540247 
o3(oo(u4 
1- 

1- 
10530#n 
1- 
lL15*4uy 
1&4-0404 

llldwool 

008-7p6 

0757.0280 
a6983ug 
0757.0199 
0757.0416 

C 
D 

3 
3 

8 
8 

7 

7 

7 
4 
9 
7 
4 
9 

4 
4 
4 
4 
4 

0 
2 
0 

9 
2 
3 

6 
0 
9 

9 
0 
8 

8 
7 
7 
0 
0 

7 

7 

3 
6 
3 
7 

07574274 5 

lhMe 6-3. Replaceable Parts 

tRefer to Sectlon 7 for update information. 

6122 

Mfr- Mfr.  Part Number code 

28480 01224326 
28480 01224326 

28480 01220173 
28480 01224173 

28480 19010880 

28480 19010880 

28480 1250.1425 
16179 500222 
28480 29504078 
28480 12541425 
16179 500222 
28480 29504018 

28480 91003922 
28480 91003922 
28480 9100-3922 
28480 91o(ug22 
28480 9100.3922 

91637 fM-222lm10% 
28480 08901.MM68 
91637 IM-2.22UHlW 

28480 1 W 4 7  
13103 O o c l  
04713 SFE793 

04713 WE793 
04713 -1 
04713 2N3251 
28480 1LIccoIoI 
28180 1BscOu)r 

04713 2N3251 

12498 CSl/8-10-1~1-F 

12498 cT4-1/&10-1Wl-F 
12498 cTcl/8-10-2872-F 
12498 0b1 /8-T0-2152-F 
12498 CT4-1/8-~llR-F 
12496 cTblII)-TO1211-f 

*Factory Selected Component (Refer eo Section 5 ) .  A Errata part change. 



Model 890U Replaceable Parts 

Illpble 64. Repheable Parts 
HP P8ft 
Numbor 

C 
D 

8 
8 
4 
7 
1 

1 
0 
1 
1 
4 

1 

tRefer to Section 7 for update Information. 

Mtr. 
code 

12- 
12498 
12498 
1- 
12408 

12498 
12498 
12498 
12498 

12498 
12498 
W7s 
12498 
12498 

12498 
12498 
124S8 
12498 
12498 

12498 

12360 
1- 
12360 

28480 
28180 
04713 

*Factory Selected Component (Refer to Section 5). 

Mfr.  Part Number 

A Errata pan change. 
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Replaceable Parts Model 8901A 

Reference 
Designation 

A25 

Zkble 6-5. Replaceable Parts 

tRefer to  Sectlon 7 for update information. 

6-124 

Mfr. Part Number code 

28480 

28480 

2840 

0569 
aa3e3 

28480 
28480 

16179 
06776 
06776 
28480 
28480 

12498 

2840 
28480 
28480 

28480 
a460 
28480 
28480 

28480 

*Factory Selected Component (Refer to Section 5) .  

Dola6NwB3anrV1Q3z1OoV 
a ( l s x E 3 A 1 O l K + I  

0160432 
01604Kll 

m+5oowa 
IQJ-lB3Bs3wo 
-1- 
12514169 
1251-5643 

CT&l/&T&287R-F 
CTCl/&T&215l-F 

1251-1985 
1251-1m 
1251-1385 

1251-2035 
1251.2435 
1251.2035 
12514965 

1251-2035 

A Errata part change. 



Replaceable Parts Model 8901A 

Reference 
D e -  

A26 

A260 

WPPart c QQ* 
Number D 

%Me 6-3. Replaceable Parts 

Darcription 

04-18 5 1 RELAYX24VOCCOIL5AllSVAC 

04901E47 2 1 RELAY 

tRehr to Section 7 for update information. 

28480 

28480 

19701 
28480 
00000 
28uK) 
28480 
00000 

lQIol 
28480 
00000 
19701 
2Bo 
00000 

co633 

2BuIo 

2mm 
l3lc3 
2Bo 
13103 
28480 
ON171 

28480 
28480 
28480 
28480 

2Bo 
2LU80 
28480 
28480 
28480 

28480 
28480 

n342 

28480 

*Factory Selected Component (Refer to Section 5). 

190102oo 

1901MOo 
22288 
160102oo 
22288 
19014200 
IN4150 

190102oo 
190102oo 
1#)102oO 
19014200 

12514412 
1251-5169 
1251.5169 
12516635 
1251.5636 

1251-#36 
12514966 

R4043161-1 

04-1647 

A Errata parr change. 
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Replaceable Parts Model 8901A 

!ibble 6-3. Replaceable Parts 
Reference 
Desianation 

A26MP1 
A26MP2 
A26MP3 
A 
A 
A 
A 

A2BMp4 

-1 
A 
A 

A26R1 

A26R2 
A26R3 
A26R4 
A26Rs 

A26VRl 
mVR2 

A26XAlOA 

H P h R  c 
Number D 

08901-2w49 1 
a36lMo7 5 
23604199 4 
905040033 
3ct5Mz7 3 

71204163 7 

leeCMs0 7 
22040141 9 
2lsMxK)4 9 

07!j?4401 0 

07vm 3 
07570280 3 
o 6 8 8 0 0 8 5 0  
o 6 8 8 0 0 8 5 0  

1902.3381 1 
19023381 1 

161-1365 6 

2 

tRefer to Section 7 for update information. 

6-126 

Description 

NOT AssloNED 
NOT ASSIONU) 
SHIELD. HIGH VOLTAGE 
RNET-BLIND DR-PIN RNDH .125DlA 
sQIEwMAcH832.I3glKuiPAKHDwzl 
MsHEF(-FL NM NO. 6.1414N-D .3751KOD 
WAYERiL MTU: NO.6.14WKID 

LABEL ~ N o H A u R D O u S  VOLTAGE 

THYRIsToR-TRucT(r22oAB 
sQIEwMAcH4-40312-wIoPAKHDpou 
vUAyIER4.K Wn T NO. 4.115-IN-D 

REslsToR loo t l %  .125wTFTc=oclal 

RESISTOR 1K t 1 %  .1W TF T c t O t l W  

REslsToR 2.61K t l %  .125W TF Tc-OtlM) 
RESlSTOR2.61K t l%.125WTFTCd+-lW 

MODE-ZNR 68.lV 5% W 7  PD=.4W TC=+.O79% 
MODE-ZNR W.1V 5% W 7  m . 4 W  TC=+.O?9% 

co"ECT0RPc EDGE 22coKT/Row 2-ROwS 

RESISTOR 1K t l %  .125W TF TbOi-100 

Mfr- Mfr. Part Number Code 

28480 08901-MO49 
02768 201QBo551MM108 
00000 OROERBYDESCRU" 
73734 1471 
00000 O R D E R B Y D E S C R I ~  

28480 71-163 

04713 T25008 
00000 ORDERBYDESCRIPTION 
00000 ORDERBYDESCRIPTION 

12498 CTCl/&TGlOl-F 

12498 CTCl/&TO-lOOl-F 
12498 CT4-l/ETO-lOOl-F 
12498 CTCl/8-TO-2611+ 
12498 CTCl/ETO-2611-F 

28480 19023381 
28u)o 1902-3381 

28480 1251-1365 

*Factory Selected Component (Refer to Section 5) .  A Errata part change. 



Model 890l.A Replaceable Parts 

Reference 

A27 

%Me 6-3. Replaceable Parts 

201#) 1251.1965 

2&w 1251-1965 
28180 1251-2035 

2841)o 1251.1366 
28480 1251-2Ca 

tRefer to Section 7 for update information. *Factory Selected Component (Refer to Section 5). A Errata part change. 
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Replaceable Parts 

Reference 

A28 

=Me 6-3. Replaceable Parts 
HPPnrt c 
N u m b e r 0  

12514986 
12004507 
12000507 

12510172 

1251-2035 
1251o*M 
12514472 
1251-2035 

1251-1385 
12514472 
12514472 
12514472 
12510172 

9 1  

4 1  

9 
9 
B 

4 

Model 8901A 

28180 

28180 

28480 
06776 
06776 

28u)(I 

28180 
28180 
28180 
28480 

Ue(80 
28180 
28180 
28180 
28180 

12514986 
ICK163WSGM 
ICN.ls3Bs3Wo 

12510172 

1251.2035 
12514472 
12514472 
1251-2035 

12511365 
12514472 
12514472 
12514u72 
12514472 

tRefcr to Section 7 for update fnformatlon. 

6-128 

*Factory Selected Component (Refer t o  Section 5). A Errata part change. 



Model 8901A Replaceable Parts 

Reference 

A29 

-1 
A 
A 
A 

A2902 
A 
A 

m 3  
A 
A 

A2w4 
A 
A 

HP Part 
Number 

12513279 
12514283 
14000249 
04QOQn1 

0 1  

0 1  
3 1  
3 4  
1 14 
1 

a 1  

6 4  
5 
1 
1 

4 2  
9 4  
6 4  
9 
1 
1 

1 1  
9 4  
6 4  
9 
1 
5 1  
1 
3 1  
6 

e 4  

4 
9 4  
6 4  
9 
1 
1 

5 1  
3 0  
0 2  
3 1  

?Refer to  Scction 7 for update informrtion. 

W e  6-3. Replaceable Parts 

04713 
28480 
28460 
55285 
00000 
OoOOo 
28480 
60120 
28480 

04713 2N6OS 
2848Oo34001U3 
28480 0340.1119 
5521)5 7- 
#1ooo ORDERBYDESCRIPTION 
2BU10 2l904006 

2Bu#) 1251-3279 
27264 OBSM)lOb 
16956 06465pFL4Y 

2175 

.Factory Selected Component (Refer t o  Section 5 ) .  A Errata part change. 
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Replaceable Parts Model 8901A 

Ref- HPPart c -- Number D -* 

lhMe 6-3. Repheable Parts 

-=won 

A30 
rJ0 o9600*(3 1 1 IJNE#Mm)MoouLE 

A31 

A91J1 

A31J2 

A31MP2 

A32-A49 

tRefer t o  Section 7 for update information. 

6-130 

281110 

06716 
06776 
281110 

28480 
281110 
28480 
28480 

2841)o 
281110 
#yIM) 
#yyK) 

*Factory Selected Component (Refer to Scction 5). 

088(1160012 

IQc163BSwi30 
RG74 
1251-3283 

A Errata part change. 



Model 890l.A 

Ref- 

A50 

4 1  

9 1  

9 24 
0 2  
0 
1 1  
9 

3 6  
9 
9 
9 1  
a 
6 8  
9 
9 
3 
3 

2 s  
9 
9 
9 
9 

4 1  
9 
9 
9 

9 
6 
1 1  
3 
2 

9 
9 
9 
4 1  
6 

9 
6 
9 
3 
9 

6 
2 
6 
2 1  
8 1  

t M e r  to Section 7 for update information. 

M e  63. Replaceable Parts -- Replaceable Parts 

28180 

28180 

09969 
56289 
M289 
12344 
09969 

12344 
09Q69 
09969 
19701 
12344 

12344 
09969 
09969 
12344 
12344 

28480 
OOBbe 
09969 
09969 
ogsss 

08383 
09969 
09969 
09969 

OD969 
12344 
21y80 
12344 
28480 

09969 
09969 
09969 
19701 
12344 

09969 
12344 
06989 
12344 
09969 

12344 
21uoo 
12344 
09969 
06989 

*Factory Selected Component (Refer to Scction 5 ) .  

01)90160014 

#L90180209 

W 1 1 1 ~ 2 0 3 M 1 M V  
3005a6U125CC2 - 
t35ygesKo35As 
DDl11Nwe3owv2Q3M1oov 

f35sFp6Ko16As 
DDlllNWB30WV203MlWV 
Do111Nw83owv2wM1wv 
mBDlccla3pJzolAx 
T355F236KOlM.S 

T35JEmKo5oAs 
m111NwB3LIwv2oJM1wv 
Dol llNWB30WV203Ml wv 
l3SFZMO16AS 
l355F226KO16As 

01#).2194 
DD11 1 m V 2 0 3 M 1 w v  
D o 1 1 1 m v 2 o 3 M 1 0 0 v  

Doll lNWa30WY203MlWV 
mi 1 iNwB3(1Wv203Miwv 

K-H 
m l l l m V 2 0 3 M l w V  
00111NWB30WV203H1wV 
m l l l ~ ~ l m v  

ml l lmv2o3Mlwv 
t955EpsKoxAs 
01604691 
f354F226Ko16AS 
0160.2189 

Doll 1 m v 2 o 3 M 1 w v  
001 1 lNW830WV203MlOOV 
~111NWB3awv2o3M1WV 
n#DlHH223PJ201AX 
T355E225KQ5oAs 

mlllMN83owv2o3M1wv 
T3sE22%osoAs 
m 1  1 l ~ V 2 0 3 M l Q ) v  
t35xp6KO16A.s 
w l l l N w B 3 o w v z o 3 M 1 ~  

T355E225wsaAs 
0160-2l99 
T355EPSK050AS 
RPE1134*)zw1oMov 
RP€lZ!-lSX7R104WOV 

A Errata part change. 
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Replaceable Parts Model 8901A 

HP mt 
Number w. D 

016w459 
OlBQOlQ 
01- 
01802199 
m w i s a  

mtxwss 
m t w e a  
m e m a  

01842820 

19010179 
lpDlol79 
19014174 
19014179 
19014179 

19010179 
19014179 
19010179 
1901-1098 
19014098 

19010535 
imi-io98 

91704647 
91704647 

l ~ l p o  
2?900124 
2w-oo7a 
125&lPo 
2l900124 
zw.oon 
91051635 
91051635 
91051635 
91051635 
9l00-1637 

9100.1837 
91OW813 
9 1 w 7 9  

ol)#nooM7 

-13 
SWl4817 

18!%4@32 

9 
4 1  
9 
2 
2 

6 
9 
6 
9 

7 8  
7 
7 
7 
7 

7 
7 
7 
1 
1 

9 1  
1 

3 2  
3 

0 2  
4 2  
9 2  
0 
4 
9 

2 4  
2 
2 
2 
4 2  

4 
3 1  
1 1  

1 1  

2 2  
8 1  

6 1  

8 4  
8 
8 

?Refer to Section 7 for update information. 

6-132 

lbble 6-3. Replaceable Parts 
Mfr .  
code 

OB69 

09089 
28uy) 
28uy) 

12344 
os69 
12344 
OB69 

07263 
07263 
07263 
07263 
07263 

07263 
07263 
07263 
9N171 
ON171 

26w 
9N171 

is701 

02114 
On14 

06877 
16179 
28480 
oggn 
16179 
2a480 

91637 
91637 
91637 
91 637 
91637 

91 S37 
91637 
91637 

28480 

OOODO 
26180 

27014 

M713 
M713 
04713 

*Factory Selected Component (Refer t o  Section 5) .  

Mfr. Parl Number 

D D l l l ~ v 2 o 3 M l m v  
706DlM102PK201AX 
OD1 11NwB3(1wv2o3M1ow 
016&2189 
0160-2l99 - 
mi 1 i N W B ~ ~ W V Z ~ ~ M I  mv 

FDm 
FDm 
FDm 

FDm 

FDm 
FDm 
FDm 
lN4150 
1m150 

19014535 
1N4150 

% ~ p e . P A A " E C  
56- PAAYWE C 

82SMG50.&3/111 
500222 
28540418 
~ ~ / 1 1 1  
500222 
2950a78 

M-4 91uH 5% 
*MSlUH5% 
)M 9 1 w  5% 
*M 9 1 w  5% 
M-4 12OUH 5% 

M4 12wn 5% 
M-4 3aUH 5% 
W m 5 %  

-100017 

oR#R BY # s c R I m  
!io214817 

LM3146 

2N5179 
2U5179 
2U5179 

mrn 

A Errata part change. 



Model 8901A 

HP Part 
Number 

185$030 

1-75 

18woo19 

l8woo19 
185c4071 

orv. 

8 

5 

3 2  

3 
7 10 

7 

3 

7 

7 
7 

7 
7 
4 2  
7 
0 2  

7 2  
7 
0 
7 
7 

4 
7 

2 1  
7 4  
0 7  
1 s  
3 11 

8 5  
8 1  
1 1  
9 2  
6 1  

3 
4 1  
9 4  
3 9  
9 

e 1  
9 
4 2  
4 
6 2  

? M e r  to Section 7 for update Information. 

nble  6-3. Replaceable Parts 

T R A H s l s r o c l " S I T o 9 2 ~  

TRANslsIoR" SI poL625w F k l W  MHZ 

TWNSlSloR"sIfog2pD-3ooMw 

TWNSlSloR"SITO.92PD=3WMW 
TRANgsTOR"SIlo92PD=3WMW 

TRANsGToR"SIfog2PD=3aMw 
TRANSTOR NPN SI To92 pD=3ooMw 
TRANslsToR PNPSI POJOOMWFrrlSOMHZ 
T A A N s l s T M I " S I T o 9 2 ~  
TRANslsToR PNP s I n 1 8  P o - =  

TRANsIsroR " 2N2pu SI TO18 p D - =  
TRANgsToRNPNSITO42P0300MW 
TRANslsToR PNP SITO-18 
TRANslsToR NPN 2Nmu SI TO18 PD=soww 
fftANsLsToR " SI 10-92 PD4ooMw 

fFuNslsToR PNP SI KkmoMw Fr.sl5OMHz 
TRANSLSTOA NPN SI f a 0 2  mk.3cww 

REslsToR1Otl%.125WTFTC==lW 
RESISTOR 511 t l %  .12W TF T c d k l W  
REslsToR 100 t l K  .125W TF Tcootl00 
REsmoR 316 t l W  .12W TF TC=OtlW 
REySTORS.llKtl%.l25WTFlC=O+-lW 

REslsToR 1SK t l %  .125WTFTM4-100 
REslsroR 3.m t l %  .125W TF T c d k l W  
RESISTOR 5.m t l %  .1m TF Tc-QtlOo 
RESLSTOR 3mK t l K  .125w TF 1CIDt-100 
REslsToR 2.37K t l X  .125W TF TC-oc-100 

RESLSrOR5.11KtlK.l25WTFTbO+-lW 
REslsToR 261 t 1 %  .12sw TF TcrOclW 
REslsToA 2 . 1 s  t l K  .125w TF T C d t l W  
RESISTOR 1 K  t l %  125W TF TC=O+-l00 
REsLsloFI2.15KtlY.12WTFlcpQtlw 

R E S l s r o F I 2 1 5 t l Y . 1 2 W T F ~ l o O  
REslsToR 21% t l Z  .125w TF TCIo t lW 
REslsToA23.7K tl%.125WTFlfc.roc1W 
REgsroR 23.m t l Y  .125W TF TcIDt-1W 
REsrsrMl324K t i %  .125W TF TCIDt-100 

M f f .  
code 

04713 

28480 

28480 

28uy) 
2M627 

2M627 

2BuK) 

2w27 

2w27 
2w27 

2w27 
2w27 
2M6n 
2M627 
28180 

04713 
2M27 
2M80 
04713 
2M627 

2w27 
2M27 

08439 
12498 
12498 
12498 
12498 

12498 
12498 
12498 
12498 
12498 

12498 
12498 
12498 
12498 
12498 

12498 
12498 
12498 
12498 
12498 

*Factory Selected Component (Refer to Section 5).  

Replaceable Parts 

Hfr. Part Number 

2N5179 

1854-0475 

18S4.wl9 

1Byoo19 
-4071 

A Errata parr change. 
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Replaceable Parts Model 8901A 

Reference 
Designation 

HP Part 
Number 

6 
o s  
4 1  
3 
8 

6 
8 
8 
6 3  
6 2  

3 2  
1 
6 
3 
1 

O S  
6 
9 
1 1  
0 2  

6 
0 
0 
4 2  
2 1  

9 3  
4 1  
0 
0 
3 

0 4  
0 
3 
0 3  
3 

0 
0 
3 
0 
9 

0 
0 
f 3  
7 
7 

?Refer to Section 7 for update information. 

6-134 

W e  6-3. Replaceable Parts 

RESISTOR324Kt1%.125WTFTCIQtlW 
REssrOR lac +1% .125w TF TcpOcrW 
RESSlOR 16% t 1 K  .1= TF TcooC-100 
FlESTOR 1 K  t l %  .125wTFTctoclW 
REsmoRl.mtlY.12swTFTcdktoo 

RESISTOR l.m t l %  .125wTF fCEOt lM 
RESISTOA 1.m t l Y  .125wTF T c e o t l o o  
RESSlOR 1.M t l %  .125wTF TcIoc loo  
REsmoR loOK t l Y  .12w TF Tctoc loo  
RESISTOR 23.7 t 1 Y  .12w TF T b O c l W  

147 t1Z .125W TF TcsoClOO 
RESTOR316 t l Y  .125WTFTCd)clW 
REslsroA 23.7 t l Y  .125wTFfcdk-1w 

147 +lY .12w TF T c I o c l W  
REsmoR 316 t 1 W  .12W TF TcsoClW 

RESSTM 2 6 l K  t l %  .125W TF r c p o t l W  
RESISTOR lQ#< t l Y  .125w TF t c I o c l 0 0  
RESSlOR 21% t 1 Y  125w TF Tbo+loo 
REsLsroRTRMR 5K 10% TKF SIDE- 1-TRN 
RESS~OR aim tis . i s w  TF ~c-otioo 
REslsroRl~tl%.125wTFTc*loo 
REslsfoRlootl%.125WlFTc=ot1oo 
REslsToR loo t l Y  . l a w  TF TcsoCloo 
RESISTOR 825 t l %  .125W TF Tc3Ocloo 
RESlSTORTRMR 100 101 TKF SOEAlu 1-TRN 

REslsToR 237 t l Y  .12sw TF T c l o c l o o  
~ O R 4 2 2  t l %  .125w TF Tc=ot100 
REstsToR loo t l %  .12w TF TCrOcloo 
REsLsToR loo t 1 %  . l a w  TFTc=otlW 
RESSlOR 5. l lK t l Y  .125wTFlC=OtlW 

REsLsToR51.1 tl%.125WTFTcpoClW 
REgsroR Sl.1 ClY .12w TF TC=otloo 
RESlSTOAS.llKtlY.l2WTFTC=O+-lW 
RESSlOR 681 t l Y  .125w TF Tc=o+-loo 
RESlSTOR5.llK tl%.lZSWTFTC=O+-l00 

RESSrOR261K tl%.125WTFTCIO+-lW 
RESISTOR 681 t l %  .1m TF Tc=o+loo 
RESISTOR5.11KtlY.125WTFTCrOtlW 
REsLsToR Z61K t l W  125W TF T o o C l W  
REslsToR 3.63K t l %  .125w TF Tc-ocloo 

RESISTOR 51 .l t l %  .125w TF TC=OtlOO 
RESISTOR 51.1 t l Y  . l S W  TF T c l o c l o o  
REslsToR 7.w +1% .1m TF Tc=O+-loo 
RESISTOR 7.5K t l %  .125w TF TC=o+loo 
REslsroR511 t l Y . 1 2 5 W T F ~ l W  

Mfr.  
code 

12498 
12498 
12498 
12498 
12498 

12498 
12498 
12498 
12W 
08439 

12498 
12498 
08439 
12498 
l24W 

12498 
12498 
12498 
28u)o 
12498 

12498 
12498 
12498 
12198 
28480 

12498 
12498 
12498 
12498 
12498 

12498 
12198 
12498 
12198 
124W 

12498 
12498 
12498 
12498 
12498 

12498 
12498 
12498 
12498 
12498 

*Factory Selected Component (Refer to Sectlon 5).  

Mfr. Part Number 

A Errata part change 



Model 8901A Replaceable Parts 

%Me 63. Replaceable Parts 
HP Part 
Number 

08883411 

C 
D 

6 
3 
1 
4 
4 

0 
3 
0 
2 
0 

7 
0 
7 
B 
0 

9 
9 
3 
7 
3 

3 
7 
1 
1 

3 

8 

1 
7 
3 
0 
4 

5 
S 
8 
6 
3 

6 
3 
3 
3 
3 

3 
B 
B 

a 

otv. 

1 

1 
1 

1 

1 

1 

1 

1 

t-fer to Section 7 for update Information. 

FIEslsroR 50 #a% .125w TF T c I o t l 0 0  
REsIsToT1442 t l Y  . l aw TF TcIocloo 
REslsToR lS2K t l K  .125W TF T ~ l W  
REssroR w.25 tO.m .125w TF T C l o t l W  
REggTOR681KtlY.125WlFTCrOclW 

R E s L s T o R 7 1 . 1 6 ~ . 1 % 2 5 W T F ~ 5 0  
REslSTORlKtl%.125WTFTC=OtlW 
cIEsISToR681 t l % . 1 2 5 w l F l c = = 1 0 0  
REslsToR3u)tlY.125wTFTG=otl00 
REslsTOR 100 t l %  .125w TF TC=otloo 

FIEgSToR511 t l Y . 1 2 5 W T F ~ l W  
REslsToR 96% 4 . 1 %  25W TFTc-s)tK) 
REslsToR 1.lK t l Y  .125wTFTCIQtlW 
REsLsToR237t1Y.125wTFtclotlw 
REsSroR loo t l Y  .125WTFlC=otlW 

REssioR 237 t l Y  .lW TFTc+oc100 
REStSrOR10K+l%.l25WTFfCdk.100 
RESSTOR 5.11K t l %  .12sw TF TGOtlOO 
RESLSTOR 7% 4 1 %  .125w TF TC=otlW 
R E g S T O R 5 . 1 1 K t l % . 1 2 5 W T F T ~ 1 0 0  

R E S L S T O R S . 1 l K t l % . 1 2 5 W T F ~ 1 0 0  
REslsroR 5.62K t l %  .125w TF TGOtlOO 
RESlSTOR 316 t l Y  .125wTFTc=OClW 
REslsToR 316 41% .125W TF TCdt-100 

REslsToR 1 K  t 1 K  .125W TF TkQtlOO 

R E s l s T o R 2 l 5 ~ 1 % . 1 2 5 W T F T ~ l 0 0  

RESIslOR110t1%.125wTFTc=oc100 
REslsToR511 t1%.125WTFTC=otlW 
REslsToR 1K t 1 % . 1 2 5 w T F T c d k l W  
REYSTOR 3.16K t l %  .12W TF TC&-100 
REsIsroR 825 t l Y  .125W TF TCdt-1 w 
RESLSTOR BK 4 . 1 %  .125w FF TcEoc25 
RESISTOR 10K 4 1 %  .125W TF TG=otlW 
RESISTOR 1 K  4.1% .125W TF TC=OtsD 
RESISIOR 28.7K t 1 K  .125w TF T c # t l o o  
REslsToR 1 K  t l K  .125W TF Tc=Qc-100 

~ O R l O O K # . 1 % . 1 2 5 W T F l C = D c S O  
RESlSTORS.llKtlY.l25WTFTC=0t100 
REslsToR 1K t l Y  .125W TF TcLDclW 
RESmORS.llKtlK.l25WTFTc#tl00 
REslFToR 1 K  t 1 %  .125W TF T M t l 0 0  

REslsToR 1 K  t l %  .125w TF TctOt100 
REYSTaR10KtlY.l25WTFTC=OtlW 
REslsToFI 1oK t l %  . l a w  ?F TcrDtl00 

Mtr* Mfr. Part Number code 

12498 UA4 
12498 CT4-1IBTMpR-F 
12498 CT&l/8-l&162l-F 
12498 NAI 
12498 crcl/erosell-F 

19701 sooR-l/4-l2-71Rl&B 
12498 CT4-l/M’O-l~l-f 
1 2 4 s  CT4-1/8-WlR-F 
12498 cT&l/aTo3u)R-F 
12498 CT41/8-1GlOl$ 

12498 cT&l/&TO-SllR-F 
18701 5ooR1/4-T2-96R25B 
12490 CT4-1/8-l&llOl~ 

1uo8 cT4-1/8-lG101-f 

12198 CT4-l/&T&237R-F 
12498 cT4-llgto-lm2-F 
12498 cr4-1/8-msrrr-F 
12498 CTLl/&TO-7501-F 
12498 CTCI@-TMlll-F 

12498 CT4-1/6-Tos111-F 
12498 m4- l lE~S62 l -F  
12498 CTCl/&lM16R-F 
12498 CT4-1/8-T0-316R-F 

12498 CT4-llBfo237R-F 

12498 CT4-1/8-TO-lWl-F 

12498 CT&l&T0-21SR-F 

12498 Cr4-1/8-m111* 
12498 CT&l/ET0-511 R-f 
12498 CT4-l/&l&lool-F 
12498 cfcllgTo3161-F 
12498 cT4-l/&TO42SR-F 

12498 NESS 
12498 CT~l/&TO-lW2P 
12498 NCSS 
12498 CT&l@-lU-2872-F 
12498 CT&l/&TO-1001-F 

12498 NC55 
12498 CT&l/8-l&5lll-F 
12498 CT&l/6-TO-lWl-F 
12496 CTCl/&TO.Slll-C 
12498 CT4-1/8-1O-l~l-F 

12498 CT&l/8-TO-lWl+ 
12498 CT&l/&T0-1W2-F 
12498 cT&lJbT&l~-F  

1 2 4 s  CT4-1pl&215R-F 

*Factory Selected Component (Refer to Section 5) .  A Errata part change. 
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Replaceable Parts Model 8901A 

Ziable 6-3. Replaceable Parts 
RefmnCe 

Designation 
HP PaR 
Number 

12514600 
12514600 
12514600 

lgsoosg 
1- 
1- 
1-9 
lgsoo58 

18260l80 
1(1201%3 
18260138 
l(1201411 
l(12012l6 

19024104 

C 
D 

0 
0 
0 

2 
2 
2 
2 
2 

0 
7 
E 
0 
3 

7 
0 
6 

3 

5 

1 
1 

?Refer t o  Smlon 7 for update information. 

6-136 

Mfr.  
code 

12360 
12360 
12360 

27014 
27014 
2701 4 
27014 
27014 

10324 
Ob71 3 
27014 
01 295 
01 295 

04713 
28uKI 
2Buu) 

*Factory Selected Component (Refer to Section 5). 

Mfr.  Part Number 

A Errata part change. 



Model 8901A Replaceable Parts 

Reference 
Desigmtion 

A51 
A51 

M l C l  
M1C2 
A51C3 
A51u 
A5lCS 

A51C6 
M1C7 
MlC8 
M1C9 

1839A m 2W1A 
ASIC10 
m I U  d 4baW 
ASIC10 

Islcll 
A51c12 
61C13 
A51C14 
ASIC15 

A51 C16 
A51C17 
A51C18 
A51c19 
A51C20 

A5lC2l 
A51C22 
A51C23 
A51C24 
A51C25 

A5lCAl A 
A51CR2A 

1933.4 to UlOA 
A51CR3A 
2 4 M  d Q&U 

A5lCMA 

A51CRIA 

1SSA la 24IOA 
A51CR5A 
ASICMA 
241a Md Eba8 
A51CR5A 
ASlCRSa 

HPPan c 
m r  D QW. 

M e  6-3. Replaceable Parts 

Description 

01224173 8 3 m-wc29PFlo%c3/c25ulN=53ov 

01224162 5 o1ooE-wc 2wF lo% 

1901-1098 1 5 w D E ~ ~ l W 1 5 0 5 o V ~ 4 N S  

tRefer to Section 7 fur update information. 

MRfr* Mfr. Part Number code 

28480 0890160013 

09969 DD111NwB3awV203M1wv 
09969 00111NWB302Z5VZ03M10V 
09969 DD111NwB3owv2o3M100v 
09989 oD111NwB3owv2o3M1oov 
56289 1500606x900682 

28uK) 0160-2l99 
09969 Do111NwB3o2z5v2o3M1wv 
09668 ~lllNwB3OwV203M1ooV 
28uu) 0160-2199 

28480 01400196 

28480 0160-2207 
28480 0160-2199 
56289 1sQogo6x9006B2 
09969 RPE121-105COOlOU100V 
56289 154)226)(901582 

28480 014o0205 
28480 0160-3535 
06383 FD1mR2A223M 
56289 l!im225X9020A2 
74970 1890509125 

06383 FDlW7Au223M 
09959 DDlllNwB3owv2o3M1ooV 
09959 w l l l ~ v 2 o w 1 w v  
ogs68 ~l l lNwB3Owv2o3MlWV 
09969 DDlllNWB30WV203MlWV 

9N171 lN415o 
9N171 1N415o 

28uu) 01220173 

28(80 01224162 

9N171 1N4150 

28480 01220173 
28480 01220173 

28)oo 01224162 
28480 01220162 

*Factory Selected Component (Refer to Section 5). A Errata part change. 
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Replaceable Parts 

Reference 
Designation 

ASlCR7A 
AS1 cRB* 

AS1 E l  
AS1 €2 

AS1 J1 

ASlJ2 

A51L1 
ASlU 
ASlU 
AS1 L4 
ASlLS 

ASlU 
AS1 L7 

AS1 MPl 

AS1 MP2 

AS101 

AS102 
ASlP3 
ASlM 
A5105 
ASlM 

AS101 

ASlQ8 

1933.4 towu 
AS149 
25UAMdObar 
AS149 

AS1010 
ASlQll 
AS1012 
AS1 0 1  3 

ASlRl 

AS1 R2 
ASlR3 
AS1 R4 
ASlRS 
S I R 6  

HP Part 
Number 

1901.1098 
1901-1098 

91700847 
81700847 

125&1220 
2l-124 
29504078 
125&1220 
2l90-0124 
29504078 

9100.163s 
9100.1835 
9100.1835 
9100.163s 
9100.1635 

91uM310 
91404309 

0 0 1 4 o o * o  
2380.0113 
50210817 

1- 

185MO71 
1853ooo7 
1853ooo7 
1853003c 
1053QM4 

1-47 
1-173 
185MO71 

l W 7 5  

18514295 

lescOoT1 
18540071 
18534007 
18534007 

Q)SIQ(ol 

07574443 
089631% 
0890.3153 
07574442 
069mU7 

** D 

1 5  
1 5  

3 2  
3 

0 2  
4 2  
9 2  
0 
4 
9 

2 5  
2 
2 
2 
2 

2 1  
9 1  

0 1  
2 2  
8 1  

0 3  

7 4  
7 4  
7 
0 
0 

9 1  
s 1  
7 

5 1  

7 1  

7 
7 
7 
7 

0 2  

0 1  
0 3  
9 2  
9 4  
4 1  

*Refer to Section 7 for update information. 
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M e  6-3. Replaceable Parts 

Description Mfr. 
Code 

9N171 
9Nl71 

02114 
02114 

05817 
16179 
28480 
05817 
16179 
28480 

91637 
91637 
91637 
91 637 
91637 

91637 
91637 

28480 
00000 
28480 

28480 

2M627 
04713 
04713 
2Buy) 
28480 

28480 
13103 
-7 

28480 

28480 

2M627 
2h4627 
04713 
04713 

12498 

12198 
12498 
12498 
12498 
12198 

'Factory Selected Component (Refer to Section 5). 

Model 8901A 

Mfr. Part Number 

1N4150 
1N4150 

!i6-!590&5/3B PARYLENE C 
#590&/3B PARYLENE C 

6 2 s M G ~ / l l l  
5m222 
29504078 
LUSMCSCM-3/111 
so0222 
zs5O-0078 

w 9lW 5% 
w B l u n  5% 
w giun 5% 
w eiun 5% 
w 9 1 w  5% 

W2.39uH 5% 
1w2 1 .Bun 5% 

0690100040 
ORDER BY DESCRIPTION 
5021.0817 

18530034 

CP4071 
2N3251 
2N3251 
18530034 
18530034 

18540217 
7717-86 w 
CP4071 

18540475 

185cM95 

CP4071 
CP4071 
2N3251 
-1 

cT4.1/8-10.101 -F 

CT&l/8-1&1102-F 
c T 4 . l ~ l c u P l - F  
cT&l/al&3831-F 
crcrptGloo2-F 
cT&1/8-TW22R-F 

A Errata part changc 



Model 8901A Replaceable Parts 

Refereme 
Designation 

-1R7 
ASlR8 
ASlR9 
ASlR10 
ASlR11 

A51R12 
A51R13 
ASlR14 
ASlRlS 
LSlR16 

ASlR17 
ASlR18 
ASlR19 
ASlRP 
AslR21 

A51R22 
ASlR23 
AS1R24'A 
ASlR25 
A 5 1 m  

AslR27 
ASlR28 
A51R29 
ASlR30 
ASlR31 

ASlR3TA 
ASlR33 
A S l W  
ASlR35 
ASlR36 

ASlR37 
A51W 
ASlR39 
ASlR40 
ASlRll 

ASlR42 
ASlR43 
A51 R44 
ASlR45 
ASlR4S 

ASlTPl 
ASlTPZ 
ASlTP3 

ASlUl 
A51 u2 
A51 u3 

HP Part 
Number 

Osh)B6502 
07574442 
a69831 53 

W98-3154 
0698.3157 
069B#YIs 

07574443 
07574447 
OBB631Y 
07570401 
0757OUl 

w98-7205 
069872l2 
07574420 
06987212 
07570416 

0757OoM 
0698.3132 
06987212 
0757.0438 
0757.0438 

12514600 
t2510600 
12514600 

18260059 
11)260059 
111260059 

orv. D 

8 3  
8 
9 
9 
5 2  

2 1  
5 
3 1  
1 2  
S 

1 
9 
5 1  
7 2  
8 1  

S l  
a 2  
5 1  

8 

8 
7 1  
0 
3 1  
0 1  

0 1  
4 1  
0 
0 
8 1  

0 1  
9 3  
3 2  
9 
7 

3 
4 1  
9 
3 2  
3 

0 3  
0 
0 

2 4  
2 
2 

tRefer to Section 7 for update information. 

ZMde 6-3. Replaceable Parts 
Mtr. 
code 

RESTOR 3.32K tQ.ZS% .12!W TF TC--D+60 
REslsToR 3m 4425% .125w TF TCkot50 
REslsTOR1wt1%.125wTFTc=ot100 
REysTaA 3.m t l %  .125w TF TcpOtloo 
RESISTOR 4 . m  4402516.125W TF TC.=01-25 

RESTW-TRMR 100 10% Tw SlDE-ADJ 1-TRN 
RESISTOR 4 . w  4425% .125w TF TC=ot25 
RESISTOR 3.osK 4425% .125w TF Tc=o+-so 
REslsToR 4.S4K t l %  .125W TF TcEoclOO 
~ ~ s l s r o ~  IIX t i %  . izw TF icEocim 

RESISTOR 4 . W  t l %  .125W TF T c d k l W  
REslsTOR la< t l %  .I- TF TcoOclW 
REYSTOR 90s t l Y  .12w TF -1OO 
REslSKwl511 tl%.125WTFTcpoClW 
AEslsroR umc to.% .125WTF Tcw0I-u) 

REslsMR 222 4.5% .125W TF TCrOCSO 
REYSTOR 1 K  4.25% .12SW TF TCIOcSO 
REslsroR 2 6 . l K  t l %  .125W TF TCPOtlOO 
NOT AssKiMD 
AEsrsroR 1 K  425% . 1 2 5 w ~ T c b ) c s o  

RESISTOR 3 s  +OS% .125WTFTc=0+-50 
RESISTOR 1% tl%.125w TF TC&lW 
REgsToR 4.22K t l %  .125w TF Tc=otlW 
RESISTOR 19.w t 1% .125w TF Tc=otloo 
RESlSTOR 2.61K t l %  1 2 5 W  TF Tc=otlOO 

REslsToR 9.W t l %  .osWTF TCrO+-lOO 
REgsToR 16.2K t l %  .125W TF TcPOtlW 
RESISTOR 422K t l %  .125W TF TG=OtlOO 
RESISTOR loo t 1 K  .125w TF TcIo+-loo 
RESISTOR 8 2 5 K  t l %  .125W TF TCI(k100 

REgsloR 51.1 t 1 . k  . o 5 w z F T b o t l w  
RESISTOR 100 t l  % .OSW TF T O O t l 0 0  
REslsToR 750 t f K  .1%W TF Tc=0+-100 
REslsIoR 100 t 1 K  .05w lFTC=otlW 
REssToR511 t1%.125WTFTC=O+-100 

RESISTOR 750 t l Z  .125w TF TC4+-100 
RE8sToR 281 t l %  .1%W TF TCP0+.100 
RESISTOR1oOtl%.AswTFTbotlW 
RESlSrOR5.11KtlK .125wTFTC;COt100 
RESlSTOA5.11Ktl%.125WTFTc=ot l~  

CONMCTOR-SGL COM PIN l.l*MMgscSz sa 
#WNECTORSOL COM PIN 1.lcMMBscsz so 
CoNNEcTORSoL COM PIN l.l+MMBsCsT Sa 

IC OP AMP OP aims PKG 
IC OPAMP GP ai- PKG 
ICoPAMPGP8-fo99 FXG 

12- 
12498 
12498 
12498 
19701 

2BuIo 
19701 
19701 
12498 
12498 

12498 
12498 
12498 
12498 
19701 

19701 
12498 
21546 

12498 

12498 
12498 
12498 
12498 
12498 

24546 
12498 
12498 
12498 
12498 

12498 
12498 
12498 
12498 
12498 

12498 
12498 
12498 
12498 
12498 

12360 
1- 
12360 

27014 
27014 
27014 

*Factory Selected Component (Refer to Section 5). 

Mfr. Part Number 

A Errata parr change 
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Replaceable Parts Model 8901A 

lbble 6-3. Repheable Parts 

193sA & 3201A 
AS1 U4 
22lU and obarr 
A51 U4 

WlU5 

Wlub 
A51W 
WlU8 
WlUO 

AslvRl 
WlVR2 
A51VR3 
A51VR4 
A51vR5 

ASlW 

HP Part 
Number 

1- 

laz6-0371 

1820-1963 

1 0 1 9 8  
1820-12l6 
1820-1411 
18204723 

19029059 
19024660 
lsQ2.3104 
1902.3104 
19023059 

lw2-3059 

C 
D 

2 

1 

7 

8 
3 
0 
5 

0 
7 
8 
6 
0 

0 

Qty. 

1 

tRefer to  Section 7 for update information. 
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M f f -  Mfr.PaRNumber code 

27014 LM201AH 

27014 LF256n 

04713 MC110138CP 

27014 LM33W 
01245 sN71Ls138N 
01295 sNI*Ls75u 
01295 SN75107AN 

28480 19024059 
04713 lN827 
28(80 1802-3104 
28480 19024104 
28u)o 19024059 

2&uu) 19024059 

*Factory Selected Component (Refer to Section 5). A Errata part change. 



Model 8901A Replaceable Parts 

61 * 

F1 
Fl  

3933.4 to 211SA 
JI 
2lshAordabce 
51 

.I2 
J3 
J4 
N 

1 S l A  to 211SA 
J6 
n 
2126A and abwe 
56 
5 7  

JB 
JB 

o090164106 7 

#)Dol.(Y#s5 7 
31604300 6 
~ l o O o ( 6  7 
687Q100017 3 
ls2ooom 4 
2 3 6 0 4 2 m 2  

os&lms 2 
251oQ099 2 

a 0 5 0 4 2 n 3  

m b 0 3 Q I  0 

o8001- 2 
316&0300 6 
Llg10140017 3 
oeoo1#Ku6 7 
(1870100017 3 
lywog7 4 
23604221 3 

- 2  

- 3  

2llo.coDZ 9 
2 l l o 4 w l  8 

12so.1'112 7 
o 5 w 0 5 0 5 1  

1250.1772 7 
12501212 7 

1 

1 

1 

2 
4 

4 

1 

1 

1 

2 
1 

3 

4 

1 
1 

*Refer to Section 7 for update information. 

n b l e  6-3. Replaceable Parts 

Description 

YllSCULANEOUS ELECTRICAL PARTS 

Mfr. psrl Number code 

OOSO1.8o060 
31- 
0610140017 
OOSO1-6 
8670140017 
WEU-NUT €632 
ORDER BY DESCRIPTION 

ORDER BY DESCRWION 

AM)6oc6 

312 002 
312 0 0 1  

28180 1250-1772 
28480 1-1772 

*Factory Selected Component (Refer to  Section 5). A Errata part change. 
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Replaceable Parts Model 8901A 

Reference 
Derig~tion 

1- to 2119A 
JIO 
21- and obour 
JIO 

J l l  

512 

513 
Jl4 

S1 

11 * 
A 

ws 
W6 
w7 

M e  6-3. Replaceable Parts 

Mfr* Mtr. Part Number code 

a i  

0 1  
4 1  
2 4  
5 6  
2 2  
5 
4 2  
0 6  
4 2  
4 2  
4 
4 
3 3  
0 3  
3 
B 
3 
8 
8 6  

0935 
00000 

28480 

21ub0 
28480 
OOOaO 
21ub0 
80120 
28480 
00000 
1w56 
28480 
61 %7 
28480 
61957 
28480 
OaOOO 
28480 
#KyK) 
26460 
OOaOO 
78854 

0860160041 7 1 C A B L E ~ Y J l T O A l S J l  28480 

0090160118 9 1 CABLEASSEMBLYJlTOAl5Jl.O(CEPTOPllOU001 28460 

0890160061 1 1 CABLEASSEMBLYAlU2TOA17JZ 
W1.8o060 0 1 CABLEASSEMBLYA17Jl T O A l W  

28480 
28480 

W 6 0 0 8 2  2 1 WASSEMaLYJ7TOAl7J3 28480 

0890140l66 9 1 CABLEAssoABLYJ7T0A1733 .~003ONLY 26460 

08901600(3 9 1 CABLEASSEMBLYAlWlTOWZ 
0890180053 1 1 cABLEASsEMBLYA6JlTOA2)l 
oEm16ooy 2 1 C A B L E ~ Y A 6 J 3 T O A u l  

tRefer to  Section 7 for update information. 
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*Factory Selected Component (Refer to Section 5). 

12501772 

28JR1301 

28JR1301 
28JR130-1 

7101JlCP/7802-12 JADE 
OROER BY DESCRIPTION 

91004S2 

0890100140 
71001283 
ORDER BY DESCRIPTION 
21 9ooM( 
AN96oclOL 
21900[134 
ORDER BY DESCRIPTION 
- m y  
owo-oM7 
WELLHUT E 6 3 2  
08900007 
wiLL.Nw E632 
21900016 
ORDER BY DESCRIPTION 
21900016 
ORDER BY DESCRIPTION 
21900016 
ORDER BY DESCRIPTION 
1501409 

0890140041 

0890160116 

0890180061 
0%9016oo6o 

A Errata part change. 



Model 8901A Replaceable Parts 

%Me 6-3. Replaceable Pwts 
Mfr. 

Code Mtr. Part Number Reference 
Designation 

1 W A  (0 21 19A 
WB 
212bA Md abmw 
W8 

w9 
w10 

w11 
m2 
m3 
m4 
W15* 

W16 
W17 
Wl8 
Wl9 
w20 

W21 
w22 
w23 
W24 
w25 

w26 
w27* 
WZB 
w29 
w30 

W311 
w32 

HP Part 
N W b W  otv. D Dtsuiprion 

4 1  

8 1  

0 1  
4 1  

7 1  
3 1  
5 1  
3 1  
4 1  

9 1  
8 1  
8 1  
5 1  
5 1  

6 2  
6 
7 1  
5 1  
2 1  

CABLE ASSEMBLY A1813 TO J6 

CABLE r s y M B L Y  J6 TO A l W .  OPlloN Om ONLY 

CABLErsyMBLYA6J4tOJs 
CABLEAssMBLVhu3TOA2J2 

CABLE ASSEMBLY A2U1 TO A1W2 
CABLE AssuneLY ApJl TO AnJl 
CABLEN33EMBLYAnJZTOA23Jl 
CABLE ASSEMBLY AU2 TO Al lJ3 
CABLE ASSEMBLY Al lJ5TO J10 (Wnow 002) 

CABLEAsSEMBLYAlQll TOA l l J l  
CABLE ASSEMBLY A24J2TO A23J2 
CABLEASSEM0LYJ9TOAllJ6 
CABLEAsSEMaLYA25Jl TOJ2 
CABLE AsSEMaLY AlJ2 TO A27J3 

CABLE ASSEMBLY A28J3TO AnJl 
CABLE ASSEMBLY A2513 TO A2Bn 
CABLE ASSEMBLY A2212 TOA27J2 
WIRW HARNESS A26J1 TO A lJ l  
mRHccuRNESsA2657TOA28J1 

NOT AssloNED 
CABLE ASSEMBLY A265310 mJ4 MoLu( 
CABLEASsEMBLYA2hnTOA25JIMoLu( 
CABLE AssuABLr A25J5 TO 512.13.14 
CABLE ASSEMBLY NU1 TO A31J1 

CABLEASSEMBLYYlTOAllJ4(0Pl”002) 
cABLEAssEMBLYAsQMTOJ3 
(0PTK)N 010 OKV: EXCEPT OPnON 001) 

CABLE. sEMl.RKilD J6 TO J7 
CABLE AssEMBLYAslJ2 TO A11J2 
CABLE ASSMBLY A5lJl TO A5Qll 

28480 

28480 

28480 
2Bu)o 

28480 
2Buy) 
28480 
puu) 
28480 

2Bu)o 
20400 
28400 
28480 
28480 

28480 
28480 
28480 
26480 
28480 

0890160048 

0890180\67 

08901goo44 
0890160056 

0890160059 
OBwH60063 
0890160057 
0890160055 
08901.60163 

0890ldoosl 
0890160058 
0890160012 
0890160019 
0890160065 

0890160066 
0890180066 
0890160067 
0890160073 
0890160070 

4 1  
3 1  
7 1  
9 1  

0 1  
8 1  

26460 
28480 
28480 
28480 

28480 
28480 

0890160266 
0890160071 
OBBoldOQIs 
089oi800n 

WW1-60169 
0890180a50 

3 1  
4 1  
8 1  

28480 
28480 
28480 

08901-20083 
08901- 
0890160076 

0890160045 

O(Lgol40118 

08901600(6 

08901.60047 
OB90160018 

11201m 

om-a5a 
pgo0205 

CABLEASSEMBLYJlOTOAl5Jl 

CABLE ASSEMBLY J1 TO Nul. OPTION 001 ONLY 

CABLE ASSEMBLY AsQM TO J l l  
WnON aor/Oro ONLY) 
CABLEASSEMBLY AzsJl TOJ4 
CABLE ASSEMBLY A1813 TO A l f a  

CABLEASSEMBLYMAINSPOWER 

CRYSTAL OsaLUfoR. Hl-Sl&EUZ€R 
s c R E w s A A c H 6 a 2 . 7 ~ P A K H p p o z l  
SCaEwsAAcH 632.75o.IKLo PAKHpPoLl 
WSU3M.U HlCi  NO. 6.141.IKID 
nwisHERnMlLC NO. 6 .lIOIK(D 

28480 

21ww 

28480 

28480 
28480 

11383 

28480 
00000 
00000 
28480 
m20 

0890160045 

0890184118 

0890160016 

0890160047 
01190180078 

ps2oc625 

096M)529 
ORDER BY DESCRIPTION 
ORMA BY DESCRIPTION 
219oMK)6 
AN96oc6 

1 1  

9 1  

2 1  

3 1  
0 1  

1 1  

4 1  
3 2  
3 2  
1 4  
3 4  

tRefer to Section 7 for update information. *Factory Selected Component (Refer to Section 5). A Errata parr changr 
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Replaceable Parts Model 8901A 

%Me 6-3. Replaceable Parts 

Description my. Number Mfr- M f r .  Part Number Code 

loTM to 2518A 
MPl 

MPP 

2 5 2 1 A d o b o u  
MPl 

MP? 

5o2Meos 
-114 

8 1  
3 8  
5 4  
6 16 

4 1  
3 8  
1 4  
5 16 

so2W005 
ORMR BY DESCRIPTION 
5420.8836 
25100192 

5021-5005 
OROERBY DEsCRIpTm 
5021-51U6 
05151331 

5OzMn36 
25100192 

5021-6(r# 
-114 
5021-5836 
05151331 

28(80 5041-8802 
uroao 50624703 

50416802 
5082-5103 

9 1  
3 2  

sE€sEcTK)N7 
COVER. TOP 
COVER. BorroM 
COVER.LEFrsIM 
covER.RK;MstM 

0 1  
4 1  
2 1  
7 1  

20400 50623734 
28)80 50623746 
26480 08901oo2(u 
26460 oL)ooloOx)3 

8 2  
5 3  
1 2  
2 
8 4  
2 2  

2BuIo 5041.81)19 
OOoOO ORDER BY DESCRIPTION 
2Buy) 5041.8820 
28180 05151239 
28480 5041.8801 
2Buy) 50010540 

50416819 
26mm 18 
50414820 
05151239 
50414601 
50010510 

5 2  28(80 11601345 

00140197 
00140198 
0890140196 
~ 1 4 0 1 8 9  

089014ooo2 
5ouw1928 
-145 
21900043 
9o500105 

a i  
9 1  
7 1  
0 1  

4 1  
4 3  
2 3  
8 10 
6 10 

2Bu)o 
28480 
28480 
28480 

28480 
28480 
40000 
28480 
2Bu)o 

~ 1 0 0 1 9 7  
oasol40198 
oaso100196 
#190100199 

-100002 
50408828 

21904003 
3o500105 

BY DESCRIPTION 

?Refer to Section 7 for update information. 
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*Factory Selected Component (Refer t o  Section 5). A Errata part change. 



Model 8901A Replaceable Parts 

W e  6-3. Replaceable Parts 
Mfr .  
code Mfr .  Part Number atv. 

28480 

28480 

28480 

28480 
00000 
00000 

28480 

1 

33 

39 

1 

33 

99 

28480 
m000 
OOOM) 

28480 

08901M)167 
ORDER BY DESCRiPliON 
ORDERBYDESCRIPTION 

2 1 0 0 6  

237 
237 
237 

28480 
28480 
28480 

28480 50414621 4 

00000 
28480 

ORDER BY DESCRlPTlON 
05151232 

4 

28480 
MMKl 
28(80 

28489 
#K)o 
28480 

0890100008 
ORMR BY DESCRIPTION 
21900006 

0890100168 
ORDER BY MscRlPTlON 
21994006 

1 

1 

08214281 
08244100 

089019ooo9 
ORDER BY DESCRIPTION 
21900006 
OROER BY DESCRIPTION 
21900006 

08901ooo47 
ORDER BY MSCRlPTlON 
a900006 
lll-280M#09 

1 

MP21 

MP22 

tRefer to  Section 7 for update information. *Factory Selected Component (Refer to Section 6 ) .  A Errata parr change. 

6-145 



Replaceable Parts Model 8901A 

lhble 6-3. Replaceable Parts 
Reference 

Designation 

2Q1Aandobou 
MP23 
UP24 

1933A 10 2126A 
Mp36 

MP37 

Mp38 
2 1 m  and obou 
MP3S 

HP Paa 
Number 

01)901ooo35 
08901Qo011 
23604183 
a900006 

-100174 
27600183 
21900005 

OWOldaaQI 
7120.7204 

508;11.4032 

06901400(6 
o4o04011 
152ooo67 

psOOpg 

z36&0221 - 
03604001 
21900006 
242o.omz 
21900006 

01)901-20028 
23604195 
3450.0227 
21 900006 

ooO1-2W9 
oEW100140 
o(190100214 
01804072 

31804249 
1-92 
p(1o0203 
21900006 

06901- 
236041% 
2lw4#)6 
(#901Qo010 
-195 
a900006 
-1- 

-140086 
psQo(95 
2l9400(16 
0690IOMyn 
236041% 

C 
D 

3 
5 
0 
1 

1 
8 
1 

7 
3 

3 

6 
3 
4 

2 

3 

3 

5 
1 
6 
1 

6 
0 
3 
1 

7 
1 
0 
4 

2 
1 
1 
1 

9 
0 
1 
4 
0 
1 
8 

4 
0 
1 
5 
0 
1 

otv. 

1 
1 
4 

1 
I 

4 
1 

1 

1 
4 
4 

3 

1 

7 

1 

1 

1 
1 
1 

1 
3 
4 

1 

1 

1 

1 

1 

1 

?Refer to Section 7 for update information. 
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Wr. 
Code 

28480 
28480 
OaoOO 
28uK) 

28480 
00000 
28480 

2bu)0 
28480 

28480 

28480 
83330 
61957 

00000 

00000 

80120 

79963 
28480 
26480 
2Bllw) 

#uBo 
00000 
80120 
28480 

ZBUw) 
28180 
28180 
10565 

12330 
26480 
00000 
28180 

28460 
00000 
28(80 
28180 
00000 
ZwaO 
2Bllw) 

28480 
00000 
28480 
ZwaO 
00000 
28480 
26460 

*Factory Selected Component (Refer to Section 5) .  

Mfr. Part Number 

0890140035 
Os90100o11 
ORDER BY DESCRPl" 
21940006 

a8901Q0174 
O R M R  BY DESCRIPTION 
21940006 

08801%UM7 
1120-7204 

5062.4032 

08901-6 
2175 
WULHUT €432 

ORDER BY DESCRIPTION 

ORDER BY MscRlPTlON 

AN96oc6 

5p.1u 
21904006 
24200002 
21 904006 

08901-20028 
ORDER BY DESCRIPTION 
uesoC-6 
2190Q006 

oBBo1-Mws 
0890140140 
0890140140 
1OC1687-1215 

055013 
1-2 
ORDER BY DESCRIPTION 
21900006 

oB9019Qo07 
OROER BY OESCRlpflON 
21900006 
o B w 1 ~ 1 0  
ORDER BY DEscRlPl" 
21 900006 
OWO1ooou) 

oes014m86 
ORDER BY DESCCUPTION 
21900006 
0890140087 
ORMR BY DEscRIpTK)N 
21900006 
a8901oo095 

0 Errata part chanue 



Replaceable Parts Model 8901A 

!#Me 6-3. Replac& Parts 

Mfr- Mtr. Part Number Code 

0890100006 8 
m1-20182 3 
~ - 2 0 1 6 1  2 

28480 08901ooo(16 
28480 mol-a182 
28480 aol-?Ol81 

1 

28480 oo901-20011 

28480 08#)1-20158 

28480 oBBo1-20276 
70485 105926012 
76381 4508 

1 
3 

237 

1 
3 

71785 sSu1172-K1110 m 696ooO10 4 1 

7 

7 

tRcfer to Section 7 for update information. 'Factory Selected Component (Refer to  Section 5 ) .  A Errata parr cbange. 
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Model 8901A Replaceable Parts 

*Me 6-3. Replaceable Parts 

Mfr- Mfr. Part Number code 
HP mrt 
Number Description 

0 1  
e 1  

28480 08901-2(30*8 
28480 08901-2M)38 

28480 

28180 

28480 

0624-0281 

0624.0100 

-4.0653 

06240281 

0624.0100 

0624-oB53 

3 

5 

3 2 3 7  

71-1251 
05104043 
057&1171 
05104043 
-1171 - 
-1 
089010##1 - 
01OQ4p7 

M9M505 

0590-1251 
21 9MOM 
295ooo35 
2l900102 
06901ooo65 
21- 5 
23604195 

0460.1025 
~ 1 4 0 0 6 9  
0690100148 

1 1  
4 2  
7 2  
4 
7 
9 1  
7 7  
1 1  
3 2  
3 

1 1  

6 1  
s 1  
e 1  
e 1  
Q 2  
2 3  
0 

I 1  
4 1  
Q 2  

28480 
54963 
0oQ)O 
54963 
00000 
28480 
#K)(M 
28480 
01538 
mse 
00000 

28480 
78189 
00000 
78189 
28480 
28480 

28460 
28480 
28480 

71m12!3 
1500-14-ZD 
0I)DER BY DESCRIPTK)N 
1500-14-zo 
ORDER BY DESCRP" 
03L)O.MK)3 
ORDER BY DESCRIPTION 
0890140067 
522 
522 

ORDER BY DESCRIPTION 

05901251 
1924.02 
ORDER BY DESCRIPTION 
192241 
08901ooo65 
21940006 5 
ORDER BY DESCRIPTION 

ObW-1025 
08901- 
mso140148 

MPH 

M W  

MP61 

UP62 

oo9o100157 0 1  28180 oBSO100157 

NoTAssmEo 

TORX BIT. T-10 
CLAMPCABLE .15MA .62-WD NYL 

6 1  
e 2  

26480 8710-1637 
02768 8511-28oo.9909 

tRefer to  Section 7 for update information. 
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.Factory Selected Component (Refer to Section 5 )  CI Errata part changr. 



Model 8901A Replaceable Parts 

Reference HP-R my. Designation Number 

n b l e  6-3. Replaceable Parts 

'''. Mfr. Part Number Code 

tRefer to Section 7 for update information. 'Factory Selected Component (Refer t o  Section 5). A Errata part charhgr. 
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Model 8904A 

Address 

Replaceable Parts 

Zip Code 

lbMe 6-4. code List of Manufacturers (1 of 2) - 
Mfr. 

Code 

CO633 
c1433 
D8439 
K1935 
K8479 
00000 
00853 
01 121 
01 295 
01 538 
02114 
02768 
0391 1 
0471 3 
05245 
06383 
06560 
06776 
06877 
07263 
07933 
09353 
09464 
09535 
09969 
11236 
11383 
11502 
11532 
1 1 870 
12330 
1 2344 
12360 
1 2403 
1 2474 
12498 
13103 
15636 
16179 
16428 
16956 
17856 
18324 
18565 

- 

- 

Manufacturer Name 

RlFA AB 
AB ELEKTRONIKGMBH 
ROEDERSTElN/RESlSTA GMBH 
JERMYN INDUSTRIES LTD 
HOSWORTHY ELECTRONICS LTD 
ANY SATISFACTORY SUPPLIER 
SANGAMO WESTON INC 
ALLEN-BRADLEY CO INC 
EX4S INSTRUMENTS INC 
SMALL PARTS INC 
FERROXCUBE CORP 
TTwFASrrx 
CLAlREX CORP 
MOTOROLA INC 
CORCOM INC 
PANDUIT CORP 
JEF FERS ELECTRONICS INC 
ROBINSON NUGENT INC 
UNITRON INSTRUMENTS INC 
FAIRCHILD SEMICONDUCTOR CORP 
RAYTHEON CO SEMICONDUCTOR DIV HQ 
C & K COMPONENTS INC 
DRYCO M f f i  CO INC 
JOHNSON MAITHEY AND MALLORY LTD 
DALE ELECTRONICS INC 
CTS CORP 
AM€EK/ALUMlNUM EXTRUSION 
IRC INC 
TELEDYNE INDUSTRIES INC 
MELABS INC 
MOMROSE PRODUCTS CO 
TALLY CORP 
ALBANY PROD CO DIV OF PHEUMO DYN 
CANFIELD H 0 CO OF INDIANA INC THE 
BEL-RAY CO INC 
CRYSTALONICS, DIV TELEDYNE 
THERMALLOY INC 
ELEGTROL INC 
MIA-COM INC 
COOPER INDUSTRIES INC 
DE"lS0N MFG CO 
SlUCONlX INC 
SIGNIFIES CORP 
CHOMERICS INC 

STOCKHOLM. SW 
SALZBURG, AU 
LANDSHUT, GM 
KENT SEVENOAKS. EG 
HOLSWORTHY, EG 

NORCROSS, GA US 
EL PASO, TX US 
DALLAS, TX US 
COSTA MESA, CA 
SAUGERTIES, NY US 
DES PJAINES, I1 US 
MT VERNON, NY US 
ROSELLE, IL US 
UBERTYWLLE, IL US 
TINLEY PARK, L US 
NOGALES, AZ US 
NEW ALBANY, IN US 
WOODBURY. NY 
CUPERTINO, CA US 
MOUNTAIN VIEW, CA 
NEWTON, MA US 
CHICAGO, IL 
TORONTO, CN 
YANKTON, SD US 
ELKHART, IN US 
LOS ANGELES, CA 
BOONE, NC US 
LOS ANGELES, CA US 
PAL0 ALTO, CA 
AUBURN, MA US 
KENT, WA 
NORWALK, CT 
SEYMOUR, IN 
FARMINGDALE, NJ 
CAMBRIDGE, MA 
DALLAS, TX US 
SAUGUS. CA US 
BURLINGTON. MA US 
HOUSTON. TX US 
FRAMINGHAM, MA US 
SANTA CLARA. CA US 
SUNNYVALE, CA US 
WOBURN, MA 

S-163 
A-501 
8300 

30071 
79935 
75265 
92626 
12477 
60016 
105% 
60195 
60048 
60477 
85621 
471 50 
11 797 
95014 
94040 
021 58 
60612 

57078 
4651 4 
90065 
28607 
90067 
94304 
01 501 
98031 
06850 
47274 
07727 
021 40 
75234 
91 350 
01 803 
7721 0 
01701 
95054 
94086 
01 801 
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Replaceable Parts 

lbble 6-4. Code List of Manufacturers (2 of 2) 

Model 8904A 

Mfr. 
Code 
7 

19701 
2M627 
24226 
24355 
24931 
25403 
27014 
27264 
27735 
28480 
30817 
321 59 
34335 
34371 
46384 
50088 
51167 
52763 
54963 
55285 
56289 
61 957 
70485 
71 785 
72962 
731 38 
73734 
74970 
75915 
76381 
76854 
77342 
781 89 
78488 
79963 
801 20 
83186 
83330 
8441 1 
98253 
9N171 
91 506 
91 637 
95275 
98291 
98978 - 

Manufacturer Name 

MEPCO/CENTRALAB INC 
ROHM CORP 
WWANDA ELECTRONICS CORP 
ANALOG DEVICES INC 
SPECIALTY CONNECTOR CO 
NV PHILIPS ELCOMA 
NATIONAL SEMICONDUCTOR CORP 
M O W  INC 

HEWLfETT-PACKARD CO CORPORATE HQ 
INSTRUMENT SPECIALTIES CO INC 
WEST-CAP ARIZONA 
ADVANCED MICRO DEVICES INC 
HARRIS GORP 

MOSEK CORP 
ARIES ELECTRONICS INC 

ANDERTON DARBY INC 
BERGQUIST CO 
SPRAGUE ELECTRIC CO 
USM CORP 
ATLANTIC INDIA RUBBER WORKS INC 
TRW INC 
ELASTIC STOP NUT DIVOF HARVARD 
BECKMAN INDUSTRIAL CORP 
FEDERAL SCREW PRODUCTS CO 
EF JOHNSON CO 
UrrELFUSE INC 
3M CO 
OAK SWITCH SYSTEMS INC 

ILLINOIS TOOL WORKS INC SHAKEPROOF 
STACKPOLE CARBON CO 
ZIERICK MFG CO 
SCHNITZER ALLOY PRODUCTS CO 
VICTORY ENGINEERING CORP 

AMERICAN SHIZUKI CORP 
MOLECU WIRE CORP 
UNITRODE CORP 
AlJGAT INC 
DALE ELECTRONICS INC 
VITRAMON INC 
SEALECTRO CORP 
INTL ELECTRONIC RESEARCH CORP 

F-DYNE ELECTRONICS CO 

PENN ENGINEERING a MFG CORP 

S ~ M E R  a co 

W ~ R  a BRUMFIELO INC 

KUW-SMITH INC 

Address 

RIVIERA. FL US 
IRVINE. CA US 
GOWANDA. NY US 
NORWOOD. MA US 
FRANKLIN, IN US 
EINDHOVEN. NE 
SANTA CLARA, CA US 
LISLE. IL us 
BRIDGEPORT, CT 
PAL0 ALTO, CA 
DEL WATER GAP. PA 
SAN FERNANDO. CA US 
SUNNYVALE, CA US 
MELBOURNE, FL US 
DOYLESTOWN. PA US 
CARROLLTON. TX US 
FRENCHTOWN. NJ US 
LAUF, GM 
CLIFTON. NJ 
MINNEAPOLIS, MN 
LEXINGTON, MA US 
BOSTON, MA 
CHICAGO, IL 
CLEVELAND, OH US 
UNION, NJ US 
FULLERTON, CA US 
CHICAGO, IL 
WASECA. MN US 
DES PLAINES, IL US 
ST PAUL, MN US 
CRYSTAL LAKE, IL US 
PRINCETON, IN US 
ELGIN, IL 
ST MARYS. PA 
MT KISCO. NY 
ELIZABETH, NJ 
SPRINGFIELD. NJ US 
MANASQUAN, NJ US 
CANOGA PARK, CA US 
FARMINGDALE. NJ 
LEXINGTON, MA US 
MANSFIELD, MA US 
COLUMBUS, NE US 
MONROE, CT US 
TRUMBUU. CT US 
BURBANK. CA US 

Zip Code 
~~ ~~~ 

33404 
92713 
14070 
02062 
46131 
02876 
95052 
60532 
06605 
94304 
07424 
91340 
94086 
3290 1 
18901 
75006 
08825 
D-856 
0701 5 
55420 
02173 
02107 
60607 
44124 
07083 
92635 
6061 8 
56093 
6001 6 
55144 
6001 4 
47671 
601 26 
15857 
10549 
07206 
07081 
08736 
91 304 
07727 
02173 
02048 
68601 
06468 
0661 1 
91 502 
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Model 8901A Replaceable Parts 

MP51 MP29 
E XT Ku SI o N 
W~PLATE (UNDER MP30) 

WlRE DUCT 

W3 W16 w5 W25 W30 W9 MP31 Y l  MP43 
(OPTION 002 ONLY) 

NOTE: DIGITAL BOARD RETAINING BRACKET 
(MP62) NOT SHOWN. 

Figure 6-1. Parts and Cable Identification (Top View) 
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Replaceable Parts Model 8901A 

Figure 6-2. Cabinet Parts 
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Replaceable Parts 
Model 8901A 

0 PE RAT I N G IN F 0 R M AT1 0 N 
EXCEPT OPTION 001/010) PULLOUT CARD 

Figure 6-3. Parts Identification (Front View) 
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Replaceable Parts 
Model 890lA 

MP17, 

, M P 2 1  

- M P 3 6  

- M P 2 5  

W 2 3  

'MP37 

M P 2 0 '  i 3  1 W i l  w'30 / I 
A 2 6 M P 3  LABEL 

A 2 6 M P 4  ( O P T I O N  002 O N L Y )  

Figure 6-5. Parts Cable Identlcation (Bottom V i t u )  



Model 8901A Manual Changes 

Section 7 
MANUAL CHANGES 

7-1. INTRODUCTION 
This section contains manual change instructions for backdating this manual for HP Model 
8901A Modulation Analyzers that have serial number prefixes that are lower than 1933A. 
This section also contains instrument modification suggestions and procedures that are 
recommended to improve the performance and reliability of pur instrument. At the end 
of this section you will find instructions for updating pages 8-1 to 8-46 of this manual. 

7-2. MANUAL CHANGES 

Backdating 
To adapt this man& to your instrument, refer to table 7-1 and make all of the manual 
changes listed opposite your instrument’s serial number or prefix. The manual changes are 
listed in serial number sequence and should be made in the sequence listed. For example, 
Change A should be made after Change B; Change B should be made after Change C; etc. 
table 7-2 is a summary of changes by component. 

nble  7-1. Manual Changes by Serial Number 

Updating 

1836A 
1901A 
1903A 
19QSA 
1911A 

1915A, 1916A 
1918A, 1921A 

1922A 
1925A 

Make Manual Changer 

I, H. G, F, E, D. C, B, A 
I, H, G, F, E. D, C, B 

I, H, 0, F. E, D. C 
I. H, G, F. E, 0 

I, H, G, F. E 
I. H, G, F 

I, H. G 
1, H 

I 

If your instrument’s serial number or prefix is not listed on the title page of this manual or 
in table 7-1, it may be documented in a Manual Update Packet. 
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Manual Changes 

A2 

Model 8901A 

A3 A4 A5 

Table 7-2. Summary of Changes by Component (1 of 3) 

C12*,U1, 
u2, u4 

R1* ,. R4*, 
R7*, R8*, 
R9*, 
U12-15 

7 
U7*, U8*, 
UlO*, u114 

r 
R14 R10*, 

R20* 

A6 part no. C38*, R39 
R51* 

A10 part no 

C64*, C65* R31, R32, 
R39 

R32, R34 

u3 

Instrument modification recommended. see paragraph 74 .  
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Model 8901A 

Change A14 

A 

B 

C 

D 

E 

F 

G 

H 

I 

Table 7-2. Summary of Changes by Component (2 of 3) 

A I  8 

C44*, C46*, 
B O * ,  C61*, 
C63*, El*, 
E2? L8* 

Manual Changes 

I Instrument modification recommended. see paragraph 7 4 .  
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Manual Changes Model 8901A 

Instrument modification recommended. see w p r r p h  7-4. 
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Model 8901A Manual Changes 

MANUAL CHANGES 

7-3. MANUAL CHANGE INSTRUCTIONS 
NOTE 

See paragraphs 7-4 through 7-7 for recommended instrument modifications 

CHANGE A 
Page 6-7, Table 62: 

Change A2C12 to 0160-2209 CD5 CAPACITOR-FXD 360 PF 25% 300 VDC MICA. 

Pages 610 and 6-11, Table 6-2: 
Make the following changes to the A3 Assembly listings: 

Change R1 to 06986883 CD8 RESISTOR 19.3K .5% .1%W F TC=0+50. 
Change R4 to 0757-0288 CDl RESISTOR 9.09K 1% .125W F TC=O+lOO. 
Change R7 to 06983179 CD9 RESISTOR 2S5K 1% .125W F TC=elOO. 
Change R8 to 0757-0123 CD3 RESISTOR 34.8K 1% .125W F TC=O+,lOO. 
Change R9 to 0757-0123 CD3 RESISTOR 34.8K 1% .125W F TC=02100 

Page 6-16, Table 62: 
Change A5R72 to  069&3446 CD3 RESISTOR 383 1% .125W F TC=0+100. 

Page 6-26, Table 6-2: 
Delete A13TPlO and A13TPll. 

Page 6-33, Table 62: 
Make the following changes to the A19 Assembly listings: 

Change C44 to 0160-3872 CDO CAPACITOR-FXD 2.2 PF 5.25 PF 200 VDC CER. 
Change C46 to 0160-3873 CDl CAPACITOR-FXD 4.7 PF k .5 PF 200 VDC CER. 
Change C60 and C61 to 0160-4084 CD8 CAPACITOR-FXD .1 U F  220% 50 VDC CER. 
Delete C63. 
Delete E l  and E2. 
Change L8 to 9100-3922 CD4 RF CHOKE. 

Page 6-45, Table 6-2: 
Change A%R2 to 0757-0280 CD3 RESISTOR 1K 1% .125W F TC=O+l00. 

Page 6-58, Table 6-2: 
Under MP15, delete the following: 

2200-0145 CD2 SCREW-MACH 4-40 .43&IN-LG PAN-HD, POZI 
038@0003 CD9 SCREW-RND .1251N-LG .l&TN-ID 
08901-00067 CDI KEYBOARD AND DISPLAY BOARD INSULATOR. 

Service Sheet 7 (schematic): 
Change C12 to 360 pF. 

Service Sheet 8 (schematic): 
Make the following changes: 

Change R1 to 19.3 kR. 
Change R4 to 909On. 
Change R7 to 2.55 kn. 
Change R8 and R9 to 34.8 kR. 
Change A25R2 to 1 kR. 
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Manual Changes Model 8901A 

MANUAL CHANGES 

CHANGE A (Confd) 
Service Sheet 10 (schematic): 

Change A5R72 to 383R. 

Service Sheet 11 (schematic): 
Change C44 to 2.2 pF. 
Change C46 to 4.7 pF. 
Delete C63 (from U3 pin 4 to ground). 
Delete inductive beads E l  and E2. Change L8 by deleting the 0.051 p H  value callout. 

Service Sheet 18 (schematic): 
Delete TPlO (labeled “WRT”) from the line labeled “WRITE(H) at A13U14, pin 2. 
Delete TPll (labeled “ADR 15”) from the line labeled “A15 (H).” 

NOTE 
See paragraphs 7-8 and 7-9 for recommended instrument modifications. 

CHANGE B 
Page 6-8, Table 62: 

Change A2R10 and R20 to 0698-3453 CD2 RESISTOR 196K 1% .125W F TC=Of100. 

Page 6-19, Table 62: 
Change A6R14 to 0757-0439 CD4 RESISTOR 6.81K 1% .125W F TC=0+,100. 

Page 6-43, Table 62: 
Make the following changes to the A24 listings: 
Change C12 to 0160-3878 CD6 CAPACITOR-FXD 1000 PF 22090 100 VDC CER. 
Change C14 to 0160-4389 CD6 CAPACITOR-FXD 100 PF 25 PF 200 VDC CER. 
Change C18 to 0160-3878 CD6 CAPACITOR-FXD 1000 PF +20% 100 VDC CER. 

Change A24R5 to 0698-0084 CD9 RESISTOR 2.15K 1% .125W F TC=OklOO. 
Change A24R14 to 0757-0280 CD3 RESISTOR 1K 1% .125W F TC=Ok100. 

Service Sheet 3 (schematic): 
Change A6R14 to 6810R. 

Service Sheet 7 (schematic): 
Change A2R10 and R20 to 196 kR. 

Page 6-44, Table 6-2: 

Service Sheet 12 (schematic): 
Make the following changes to the A24 High Frequency VCO Assembly: 
Change C12 to lo00 pF. 
Change C14 to 100 pF. 
Change C18 to loo0 pF. 
Change R5 to 21500. 
Change R14 to 1OOOR. 

CHANGE C 
NOTE 

See paragraphs 7-10 and 7-1 1 for recommended instrument modifications. 

7-6 



Model 8901A Manual Changes 

MANUAL CHANGES 

CHANGE C (Cont’d) 
Page 6-7, Table 6-2: 

Delete A2C38. 
Page 6-8, Table 6-2: 

Change A2R39 to 0757-0401 CDO RESISTOR 100 1% .125W F TC=O_+lOO. 
Change A2R51 to 0698-3434 CD9 RESISTOR 34.8 1% .125W F TC=0_+100. 

Page 6-17, Table 6-2: 
Change A6 to 08901-60011 CD1 with the same description. 

Page 6-21, Table 6-2: 
Change A10 to 08901-60019 CD9 with the same description. 

Service Sheet 3 (component locations): 
Replace Figure 8-72 with Figure 7-1. 

Service Sheet 3 (schematic): 
Change the A6 assembly part number to 08901-60011. 

Service Sheet 4 (component locations): 
Replace Figure 8-74 with Figure 7-2. 

Service Sheet 4 (schematic): 
Change the A6 assembly part number to 08901-60011. 

Service Sheet 7 (schematic): 
Delete A2C38 1500 pF in parallel with A2C29. 
Change A2R39 to 1000. 
Change A2M1 to 34.8a. 

Service Sheet 23 (schematic): 
Change the A10 assembly part number to 08901-60019. 

Service Sheet 24 (schematic): 
Change the A10 assembly part number to 08901-60019. 

CHANGE D 
Page 6-44, Table 6-2: 

Make the following changes to the A24 assembly listings: 
Change L7 to 08901-00057 CD9 with the same descripton. 
Change R2 to 0757-0442 CD9 RESISTOR 10K 1% .125W F TC=0+100. 
Change R3 to 0757-0123 CD3 RESISTOR 34.8K 1% .125W F TC=O&lOO. 
Change R4 to 0757-0447 CD4 RESISTOR 16.2K 1% .125W F TC=O+lOO. 
Change R7 to 0698-3158 CD4 RESISTOR 23.7K 1% .125W F TC=0+100. 

Under 0. Tune Voltage Filter a n d  Switch Check Step 7, change voltage limits to 170 and 210 mVrms. 

Make the following changes to the  A24 assembly listings: 
Change R2 to 10 kR. 
Change R3 to 34.8 kR. 
Change R4 to 16.2 kf2. 
Change R7 to 23.7 kfl. 
Change the voltage limits a t  TP2 to -6.4 t o  -5.5 VDC. 

Service Sheet 12 (Troubleshooting): 

Service Sheet 12 (schematic): 
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M a n u a l  Changes  Model 8901 A 

MANUAL C H A N G E S  

CHANGE E 

NOTE 
SQP paragraph 7-12 for recommended instrument  modiflcation. 

Page 6-9. Table  6-2: 
Change A3C64 and C65 to 0180-0197 CD8 CAPACITOR-FXD 2.2 IJF -tlO'F 20 VDC TA. 

__________~ 

Figure 7-1. P/O A6 AM Demodulator Assembly Component Locations (ALC Loop] (PI0 Change Cl 



Model 8901A Manual Changes 

MANUAL CHANGES 

CHANGE E (Cont’d) 
Page 6-19, Table 6-2: 

Change A6R31 to 0757-0459 CD8 RESISTOR 56.2K 1% .125W F TC=O_+100. 
Change A6R32 to 0698-3159 CD5 RESISTOR 26.1K 1% .125W F TC=0+100. 
Change A6R39 to 0757-0444 CD1 RESISTOR 12.lK 1% ,125W F TC=O+l00. 

-- 

.I . 

Figure 7-2. P/O A 6  AM Demodulator Assembly Component Locations (Control) (P/O Change Cl 
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Manual Changes Model 8901A 

MANUAL CHANGES 

CHANGE E (Cont’d) 
Service Sheet 3 (schematic): 

Change A6R31 to 56.2 kn. 
Change A6R32 to 26.1 kn. 
Change A6R39 to 12.1 kn. 

Service Sheet 8 (schematic): 
Change A3C64 and C65 to 2.2 pF. 

CHANGE F 

NOTE 
See paragraph 7-13 for recommended instrument modification. 

Page 6-10, Table 6-2: 
Change A3R32 to 0757-0424 CD7 RESISTOR 1.lK 1% .125W F TC=O+lOO. 
Change A3R34 to 0757-0442 CD9 RESISTOR 10K 1% .125W F TC=0+100. 

Service Sheet 8 (schematic): 
Change A3R32 to 11OOfl. 
Change A3R34 to 10 kR. 

CHANGE G 

NOTE 
See paragraph 7-14 and 7-15 for recommended instrument modifications. 

Page 6-16, Table 6-2: 
Change A5R49 to 2100-3353 CD8 RESISTOR-TRMR 20K 10% C SIDE-ADJ-TRM. 

Service Sheet 9 (schematic): 
Change A5R49 to 20kR. 

CHANGE H 
Page 6-7, Table 6-2: 

Change A2C12 to 0140-0200 CDO CAPACITOR-FXD 390 PF 5% 300 VDC MICA. 

Service Sheet 7 (schematic): 
Change A2C12 to 390 pF. 

CHANGE I 
Page 6-26, Table 6-2: 

Change the first part number for A13U3 to 08901-80029 with the  same description. 

Service Sheet BD4 (Troubleshooting): 
Under step 7 of @ Controller Kernel Check, replace the table with the following: 
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Model 8901A 

WIth A14 PluOged In 

Tast Point Signature 

DATA 0 oc02 
DATA 1 7c7c  
DATA 2 807c 
DATA 3 3690 
DATA 4 lPU9 
DATA 5 A035 
DATA 6 6906 
DATA 7 ?CUP 

Manual Changes 

With A14 Not Plugged In 

Test Point Signature 

DATA 0 A51 P 
DATA 1 9922 
DATA 2 2P82 
DATA 3 AlPU 
DATA 4 FlOF 
DATA 5 2H94 
DATA 6 261A 
DATA 7 60FU 

MANUAL CHANGES 
I -  

ROM Part No. 

1 08901 -80029 
2 08901 -80030 
3 1818-0920 or 08901-80011 
4 1818-0921 or 08901-80012 
5 1818-0922 or 08901-80013 

CHANGE I (Cont'd) 

ROM 

6 
7 
8 

11 

ROM Part Number ROM Part Number 

1 08901-80029 4 1818-0921 or 08901-80012 
2 08901-80030 5 1818-0922 or 08901-80013 
3 18180920 or 08901-80011 6 1818-0926 or 08901-80014 

ROM Part Number 

7 1818-0923 or 08901-80015 
8 1818-0925 or 08901-80025 

11 1818-0924 or 08901-80023 

Part No. 

18180926 or 08901-80014 
18180923 or 08901-80015 
18180925 or 08901-80025 
1818-0924 or 08901-80023 

Service Sheet 18 (Troubleshooting): 
Under step 3 of (J2) Memory Select Decoders and ROM Check, replace the table with the following: - 
ROM 

- 
1 
2 
3 
4 
5 
6 
7 
8 
11 - 

IC 

A13U12 
A13U12 
A13U12 
A13U12 
A13U12 
A13U12 
A13U12 
A13U12 
A14U18 

- 
Pin 

15 
14 
13 
12 
11 
10 
9 
7 
9 

- 

- 
Valid ROM Part Numbers: 

0 

F5P8 
1 c u 9  

FUUH 
PF63 
H5C4 
0959 
U8OC 
U451 
0147 

1 

659H 
H04A 
4071 

CH3C 
u937 
U952 
lA8H 
u 2 0 u  
PFC8 

Signature on CONTROL BUS DATA Test Point 

2 

37FH 
4FPF 
PlU9 
H738 
86CP 
FHUF 
C898 
P807 
2U9A 

314 
9c81 
llF5 
86A5 
FFU3 
A58F 
POU9 
76AA 
HC50 
4019 

42U8 
7127 
89HC 
5085 
A136 
65UU 
UC8A 
0967 
9UFO 

5 

HU27 
9436 
HC04 
P57A 
FC40 
29UP 
588A 
CPUl 
39H3 

6 

POCC 
3198 

UP6U 
69FU 
9R34 

CP7H 
F71A 
84C6 
F064 

1 

P675 
H F09 

AOUR 
A627 
H63A 
6A59 
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Manual Changes 

INSTRUMENT MODIFICATIONS 

Model 8901A 

7-4. Adding an Insulator Behind the Front- 

On instruments with serial prefix 1836A and 
below, an insulator should be added behind the 
front-panel assembly to prevent the clipped-off 
component leads of the Keyboard from puncturing 
the insulation of the cables that dangle behind it. 

Panel Assembly 

Remove the front-panel assembly from the main- 
frame. Remove the four lower, innermost screws 
that  secure the Keyboard to the front panel. See 
Service Sheet A. Place the insulator (HP 08901- 
00067) over the center of the Keyboard and secure 
it with four longer screws (4-40 x 0.438 inch, HP 
2200-0145), the existing washers, and four 0.18 ID 
x 0.125 inch spacers (HP 0380-0003). The spacers 
are to hoId the insulator away from the Keyboard. 

7-5. Improvements to the LO Frequency 

On instruments with serial prefix 1836A and 
below, if a problem exists on the LO Frequency 
Doubler with flatness, oscillation, or excessive 112 
subharmonic level, try the following changes (see 
Service Sheet 11). 

Doubler 

If the Frequency Doubler is not flat enough, 
change A19C44 and C46 to 2.7 pF (HP 0160-3568). 
If the doubler oscillates, change A19L8 to HP 
9135-0073 and add two femte beads (HP 9170- 
0029) on the lead not soldered to ground. If the 
level of the 112 subharmonic of the doubler is 
excessive, change A19C60 and C6l to components 
with narrower lead spacing (HP 0160-0576) and 
add A19C63 (HP 0160-3877) to decouple the -15V 
supply. 

7-6. Improvement of Flatness of the 3 kHz 

On instruments with serial prefix 1836A and 
below, if flatness of the 3 kHz Low-Pass Filter is 
out of tolerance, try changingA3Rl to 19.6 kR (HP 
06987062), A3R4 to 9.474 kf2 (HP 0699-0027), 
A3R7 to 2.61 kR (HP 0698-0085), A3R8 to 26.1 kR 
(HP 0698-3159), and A3R9 to 38.3 kn (HP 0698- 
3161). See Service Sheet 8. 

Low-Pass Filter 

7-7. Improvement of AM Flatness at 50 kHr 
On instruments with serial prefix 1836A and 
below, if AM flatness is out of tolerance at 50 kHz, 
change A2C12 to 390 pF (HP 0140-0200). See Ser- 
vice Sheet 7. 

7-8. Improvement in Tuning to a Signal at 

On instfuments with serial prefix 1901A a n d  
below, if the instrument fails to automatically 
tune to a signal at 1200 MHz, the problem may be 
that the Tune Voltage Filter for the HF VCO is not 
switching off fast enough when tuning is initi- 
ated. Change A24R5 to 51112 (HP 0757-0416) and 
A24R14 to 162a (HP 0757-0405). See Service Sheet 
12. 

1200 MHz 

7-9. FM Accuracy Improvement 
On instruments with serial prefix 1901A and 
below, change A2R10 and R20 to 133 k12 t HP 0698- 
3451 to improve FM accuracy. See Service Sheet 7. 

7-10. Improvement in Flatness of the 15 kHz 

On instruments with serial prefix 1903A and 
below, if the 15 kHz Low-Pass Filter peaks out of 
tolerance or has a 3 dB cutoff frequency that is out 
of tolerance, change A2R39 to 90.9 kR (HP 0757- 
0400) and A2R51 to 82.5 k12 (HP 0757-0399) and 
add a 1500 pF capacitor A2C38 (HP 0160-2222) in 
parallel with C29. See Service Sheet 7. 

low-Pass Filter 

7-1 1. Recommended Replacement for A3U7, 

On instruments with serial prefix 1903A and 
below, the recommended replacement for A3U7, 
U8, U10, and U11 is HP 1826-0662. See Service 
Sheet 8. 

U8, U10, and Ull 

7-12. Improvement in Accuracy of Modulation 

On instruments with serial prefix 1911A and 
below, if modulation measurements at rates of 

Measurements at 20 Hz Rates 

7-12 



Model 8901A 

Number of 
Contacts 

2 x  22 
2 x  15 
2 x  22 
2 x  22 
2 x  15 
2 x 6  

2 x  15 
2 x 22 

INSTRUMENT MODIFICATIONS 

Recommended 
HP Part Number 

1251-6050 
1251 -6052 
1251-6050 
1251-6050 
1251-6052 
1251-6051 

1251-6052 
1251-6050 

Manual Changes 

20 Hz are inaccurate, change A3C64 and C65 to 
22 p F  (HP 0180.0228). See Service Sheet 8. 

7-13. Adding an Insulator to the Bottom 

On instruments with serial prefix 1915A and 
below, it is highly recommended that an insulator 
(HP 08901-00069) be added to the inside of the 
bottom cover directly below the RF Section. The 
insulator will prevent shorting of the shock- 
mounted RF Section to the cover when the instru- 
ment is given a hard shock or if the RF Section is 
inadvertently pressed down during servicing. 
Simply peel the back off the insulator and press 
the insulator into place. 

Cover 

7-14. Intermittent Connectors 
On instruments with serial prefix 1918A and 
below, a potential intermittency may exist with 

Mother 
Board 

A25 
A25 
A26 
A27 
A27 
A28 

A28 
A28 

Connector 
Designation 

X7,X8, X9,XA5 
XA2, XA3. XA4, XA6 
X A l O  
X l U ,  xA11, XA13A, XAl4A 
X12B, XA13B, XAl4B 
X16, xA18, XA21, XA22, 

XA15, XA19 
xA20 

XA23, XA24 

some of the printed circuit board edge connectors. 
The problem will be especially apparent in assem- 
blies plugged into housings when the covers are 
not secured with screws or when the assembly is 
extended and tilting forward or backward. Con- 
tact can sometimes be improved by beveling the 
edge of the circuit board under the connector fin- 
gers with a file. Be careful not to file the fingers 
that contact the connector. If necessary, replace 
the connectors with the parts listed in the table 
below. 

7-15. Improving Drift of the Peak Detector in 

On instruments with serial prefix 1921A and 
below, if the Peak Detector in the Voltmeter drifts 
or is out of tolerance when serviced, change ASR49 
to a 1 Mn (HP 2100-3358) and perform the Voltme- 
ter Offset and Sensitivity Adjustments. See Ser- 
vice Sheet 9. 

the Voltmeter 
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7-16. CABINET PARTS COLOR CHANGE 
Serial prefix 2912A changes the color of the instrument covers and accessories. The old color 
cover and accessories are no longer availiable. If your instrument has serial prefixes 2911A 
and below, and you must replace one of these parts, we recommend that you order the full 
set of covers and accessories. Mected cabinet parts are MP3-12, MP14, MP18, and MP27, 
(see Table 6-3). 

7-17. CHANGES TO SECTION 8 

Page 8-6, Table 8-2. 
Replace table 8-2 with the following table. 

Tabk 8-2. Assembty and Senice Sheet Cross Reference Index 

A1 Keyboard and Display 
A2 Audio Filters 
A3AUdo- ‘s and Output 
A4 FM Demodulator 
A5 Voltmeter 
A6 AM Demodulator 
A10 Power Supply Regulators 
A l l  Counter 
A13 Controller 
A14 Remote Interface 
A15 RF Input 
A17 Input Mixer 
A18 IF A m p l i i  
A19 LO Divider 
A20 LO Control 
A21 Low Frequency VCXO Filter 
A22 Low kequency vcxo 
A23 sampler 
A24 High kequency VCO 
A25 Audio Motherboard 
A26 Pawer Supply Motherboard 
A27DigmMatherboard 
A28 RF Motherboard 
A29 Series Regulator Heat Sink 
A30 Line Power Module 
A31 Remote lntefface Connector 
A50 AM Calibrator 
A51 FMMbrator 

service 
sheet 

20.21 
7 
8 
5 6  
9,lO 
3,4 
23,24 
16,17 
18 
22 
1 
2 
2 
11 
14,15 
13 
13 
12 
12 
25 
23,24 
26 
27 
23,24 
23 
22 
29 
28 

BD4 
BD3 
BD3 
BD3 
BD3 
BD3 
BD2 
BO4 
BD4 
BD4 
BD2 
BD2 
BD2 
BD2 
BO2 
BD2 
BO2 
BD2 
BD2 

BD2 
BD2 

BD2 
BD2 
BD4 
BD3 
BO3 

6-6 
6-13 
6-17 
6-23 
6-31 
6-41 
6-56 
6-61 
6-65 
6-68 
6-71 
6-78 
6-85 
6-88 
6-1 02 
6-112 
6-113 
6-116 
6-1 21 
6-1 24 
6-1 25 
6-1 27 
6-1 28 
6-129 
6-130 
6-130 
6-1 31 
6-1 37 
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Page 84, figure 8 4 .  
Change UlA, UlB, and U1C to UlZA, U12B, and U12C respectively. Change U7A and U7B 
to U14A and U14B respectively. 

Page 8-9, paragraph 8-27. 
In example #1, change UlA, UlB, and U1C to UlZA, U12B, and U12C respectively. Change 
U7A and U7B to U14A and U14B respectively. 

Page 8-11, paragraph 8-28. 
Under 50.N Display Internal Voltages, change ”N=4” to ”+15 V Supply. The display should 
read between 2.8500 and 3.1500. See Service Sheet 10.” 

Page 8-14, table 8-5. 
Change H P  9625A program line 3 to red 714, A. 

Page 8-16, paragraph 8-31. 
In E75, second line, change 3.0 to 30. 

Page 8-50. 
In the bottom line of the right-hand column, change “input bytes” to “input bits.” 
Under Remote Interface Assembly (A14), second sentence, change “Handshake Control 
Logic” to “Interface Control Logic.” 
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Page 8-53, paragraph 8-72. 
Replace paragraph 8-72 with the following: 
8-72. AM Demodulator (A6) Service Sheet 3 
General. AM is demodulated by rectifying the IF signal and by forcing the average of the 
IF signal to be a constant level by means of an automatic level control (ALC) loop. The 
r e d d  IF, after atering the IF' carrier, accurately represents the carrier average plus its 
AM envelope. In fact, the % AM equals the level of the ac component divided by the level 
of the dc component times 100%. Since the averge carrier level is forced to be constant, the 
% AM is proportional to the level of the ac component alone. The demodulation process is 
illustrated in figure 8-45. 
2.5 MHz Low Pass Filter and AM IF Buffer. The 2.5 MHz Low-Pass Filter determines the IF 
frequency response when using the 1.5 MHz IF or when the input signal is not down- 
converted. The filter has six poles and is designed for best flatness up to 2.5 MHz. At 2.5 MHz 
the fiatness can be fine adjusted with C8 (IF FLATNESS) for minimum incidental AM. The 
fltered IF is routed to the AM IF Buffer and an FM IF Buffer (see Service Sheet 4) where 
it is further routed to the FM Demodulator, IF Level and IF Present Detectors, and the 
rear-panel IF OUTPUT. 
Voltage Variable Amplifier. The Voltage-Variable Amplifier adjusts its gain in response to the 
dc output from the AM and Level Detector. The amplifier is, then, the "leveler" of the ALC 
loop and, as shown in figure 8-44, it is an ac-coupled, variable-gain, non-inverting operational 
amplifier. 

AUPL IF I ED 
OUTPUT 

Figure 8-44. Simp&W Diagram of the Voltage-Variable Amplifier 

The gain of the Voltage-Variable Amplifier is computed with the following equation: 

Rb Rc 
h + R b  Rc+Rd 

Ra is R10. Rb is the parallel combination of R16 and the resistance of the channel of FET 
Q7, which predominates. Rc is the parallel combination of R37, R22, FUl, and the resistance 
of QS, which predominates. Rd is R34. 
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The R-Setting (that is, Resistance-Setting) Circuit adjusts the input attenuation and 
feedback division ratio of the Voltage-Variable Amplifier in proportion to the output voltage 
of U2. The output of U2, in turn, is proportional to the amplitude error of the IF signal. 

Figure 846.  AM Demodulation Process (as shown in old paragraph 8-72) 

The variable resistors (F'ETs Q6 and Q7), which set the gain of the Voltage-Variable Amplifier, 
are controlled by two matched current sources Q2C and 6 2 0 ,  and two local feedback 
amplifiers U4A and U4B. U4A drives n-channel FET Q6 in such a way as to hold the dc 
voltage at  the drain of Q6 at the m e  potential as the reference voltage at the inverting 
input of U4A. The reference voltage, determined by the voltage divider R23 and R25, is 
approximately +50 mV. If the current from the collector of Q2D changes, the voltage at  the 
drain of Q6 changes proportionally. The change is sensed by U4A. U4A drives Q6 which 
changes the channel resistance and brings the drain voltage back to +50 mV. The operation 
of Q2C, 67, and U4B is similar to QW), Q6, and U4A except that Q7 is a p-channel FET 
and U4A is referenced to -50 mV. Another difference is that Q2C must supply the current 
to R13 as well as to 67. Thus the FETs work in opposition-the resistance of Q6 decreases 
when Q7 increases (resulting in an increase in gain of the Voltage-Variable Amplifier). 
To clarify the action of the R-Setting Circuit, suppose that a change in IF level (in this 
case a decrease) causes the output of U2 to decrease. The reduction in voltage at the bases of 
transistors Q2C and Q2D causes an increase in their collector currents. As the drain voltage of 
Q6 rises, U4A responds by increasing the gate voltage of Q6 (that is, making it less negative) 
which reduces the resistance of the FET's channel and brings the drain voltage back to a 
nominal +50 mV. At the same time, as the drain voltage of Q7 rises (that is, becomes less 
negative), U4B responds by increasing the gate voltage of Q7 (making it more positive) which 
increases the resistance of the FET's channel and brings the drain voltage back to a nominal 
-50 mV. 
The reduction in channel resistance of Q6 reduces the negative feedback around the amplifier 
formed by Q4 and Q5 and increases its gain. The increase in channel resistance of Q7 
decreases the attenuation of the voltage divider between the output of Q8 and the base of 
Q5. Thus the gain of the overall Voltage-Variable Amplifier is increased which is the desired 
effect since in this example, the IF level was too low. 
The Voltage-Variable Amplifier is designed to operate Over a gain ranging from unity (0 dB) 
to at least 16 (24 a). Q4 and Q5 provide the forward gain of the amplifier with well-defined 
performance at 1.5 MHz. Two RC networks, R14 and C16 and R28 and C23, aid in canceling 
distortion created in the FET channels by the IF frequency. The networks inject a small 
amount of IF signal into the gates of the FETs. C17 and C21 set the response time of the 
local feedback amplifiers U4B and U4A. 
621 and 620 form a unity-gain, IF buffer amplifier which drives the AM and Level Detector. 
631 improves the symmetry of the overdrive characteristics of the buffer amplifier. This 
improvement is needed because the ALC loop initially receives signals when its ALC gain is 
maximum (the no-signal condition). 
AM and L e d  Detector. The AM and Level Detector rectifies the IF carrier. Q13 to Ql6, 
CR9 and CR10, and associated components form a precision, active, half-wave rectifier. 
A simplified diagram of the rectifier is shown in figure 8-46. The circuit is essentially an 
inverting operational amplifier with two parallel feedback paths. Each path conducts current 
in a different direction as determined by CR9 and CR10. The path through CR9 can produce 
only negative voltages at the output to the Level Amplifier and Carrier Filter. This feedback 
path contains the network R73, R74, C43, and L8 which acts as a constant resistance (equal 
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to R73) between CR9 and the amplifier’s inverting (-) input, but low-pass filters the IF going 
to the AM Output Buffer. 

Figure 8 4 6 .  SimpliJied DicrgrcUn of AM and Level Detector (as shown old paragraph 8-72) 

The emitter of Q13 is the amplifier’s common-base inverting input. The base of Q13 is the 
ac grounded, non-inverting input of the amplifier. Q13 is followed by a cascade stage (a 
common-emitter transistor driving a common-base transistor) Ql5 and Q14. R58 and C40 
frequency compensate the amplifier. Q16 is a +13.8 V regulator and RF decoupling circuit. 
CR6 and CR7 protect the amplifier in the event of unusual conditions at the input. 
AM Output Buffer. Q17, Q18, and Q19 form a unity-gain buffer amplifier which interfaces the 
demodulated AM with the rear-panel AM OUTPUT jack and the audio circuits. R87 and C50 
further filter the IF carrier. Rss and C5l form the first two elements of a complex 260 kHz 
Low-Pass Filter (see Service Sheet 7). 
Level Amplifier and Carrier Filter. U3 and associated components form an inverting amplifier 
and IF carrier and AM ripple filter. Note that the non-inverting (+) input of U3 connects 
through R75 to the inverting input (namely, the emitter of Q13) of the AM and Level Detector 
which is its “virtual” ground. Thus the two amplifiers have a common signal-ground reference. 
BW Control and Level Comparison Amplifier. The dc output of U3 represents the IF carrier’s 
average level. This output is compared against a stable reference voltage. Differences between 
the two voltages are amplified by Ul to alter the drive voltage (through U2) to the bases 
of Q2C and Q2D of the R-Setting Circuit. U1 adds more filtering to the detected IF and 
determines the response time of the ALC loop to variations in IF level (that is, it determines 
the ALC bandwidth). U5B permits selection of the 0.1 dB bandwidth of either 20 Hz when 
open or 200 Hz when closed. When U5B is closed, the time constant of the integrator U1 
is the product of R55 and C31. When U5B is open, the time constant is the product of 
R51+R54+R55 and C31; C36 adds even more filtering. 
ALC Reference. The very stable voltage reference for the ALC loop is supplied by the voltage- 
reference diode VR3. VR3 is biased on by a regulated current source formed by 81,  VR4, 
and associated coxpponents. The reference output is divided by R69, R65, and R66. Fine 
adjustment of the ALC Reference is via R65 (ALC REF). 
Resistor Drive Amplifiir. U2 amplifies (with a gain of 1.1) and inverts the output of U1. Switch 
U5A is normally closed, and U5C is normally open. U2, then normally drives the bases of 
Q2C and Q2D of the R-Setting Circuit. The output of U2 works against the +15 V supply 
through R26, R31, R32, and Q2A, which is wired as a diode to temperature compensate the 
base-emitter voltages of Q2C and Q2D. 
Q2B produces a voltage at its collector that is proportional to the control currents of Q2C 
and Q2D. This voltage is monitored by the Voltmeter to check that the ALC loop is operating 
within its proper range. The automatic leveling can be defeated, if desired, by opening U5A 
and closing U5C (user Special b c t i o n  6.2). The bases of Q2C and Q2D are then biased by 
voltage divider R26, Q2A, and R27. 
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Page 8-71. 
Under Power Supply Decoupling, change Q5 to C5. 

Page 8-76, paragraph 8-73. 
Replace paragraph 8-91 with the following 
The keyboard and Display Assembly contains the front-panel displays, annunciators, key 
lights, and the decoders and latches that control them. Lighting of a display is accomplished 
by straight-forward decoding of the Instrument Bus. For example, to display the digit 3 in 
display U2, the controller issues esd=613 to the Instrument Bus. Output 1G of Select Decoder, 
U24, goes low (uniquely) and enables latch U42. The data code (d=3) is decoded by ROM, 
U40, which is programmed to be a seven-segment decoder that is always enabled. In this 
example, U40 places lows on lines a, b, c, d, g, and highs on lines e and f. U40 drives U42 
which lights the appropriate segments of U2. (A ‘‘low’’ lights the corresponding segment.) In 
this example, a 3 is displayed The segment information is latched in U42 when a Merent 
e, s, or es code is issued to the instrument bus. For a discussion of lthe Instrument Bus, see 
Instrument Bus, page 8-48. 

Page 8-88 
In figure 8-59, note that there is now a cover Over the empty circuit-board slot in the RF 
section. The reference designator for this cover is MP65. 
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SECTION Vlll 
SERVICE 

8-1. INTRODUCTION 
This section contains information for trouble- 
shooting and repairing the Modulation Analyzer. 
Included are troubleshooting tests, schematic and 
block diagrams, and principles of operation (as 
outlined below): 

SERVICE SHEETS 
Block Diagrams 
Schematics 
Additional Service Sheets 

SAFETY CONSIDERATIONS 
Before Applying Power 
Safety 

AND ACCESSORIES 

INFORMATION 
Service Support Kit 
Service Tools 
Assembly Locations 
Parts and Cable Locations 
Test Point and Adjustment Locations 
Service Aids on Printed Circuit Boards 
Other Service Documents 

General 
'hubleshooting Strategy 
Levels of 'Ikoubleshooting 

Direct Control Special Functions 
Service Special Functions 

ServiceEmrs 

RECOMMENDED TEST EQUIPMENT 

SERVICE TOOLS, AIDS AND 

TROUBLESHOOTING 

SPECIAL FUNCTIONS 

ERROR MESSAGES 

POWER-UP CHECKS 
SIGNATURE ANALYSIS 
DISASSEMBW PROCEDURE 
REPAIR 
RETROFI'ITING OPTIONS 
BASIC LOGIC SYMBOLOGY 
PRINCIPLES OF OPERATION 
SERVICE SHEETS 

Block Diagrams 
Schematics 
Assembly and Disassembly Service Sheets 
Service Special Functions and Error 

Summary of Direct Control Special Functions 
Message Summary 

8-2. SERVICE SHEETS 
The foldout pages in the last part of this section are 
block diagrams (BDl, 2,3 and 4) and service sheets 
(1 to 29 and A to D). 

8-3. Block Diagrams 
Block Diagram 1 (BD1) is an overall block diagram 
that breaks the instrument into functional sections. 
It serves as an index to the other block diagrams 
and as a starting point for troubleshooting (refer to 
TROUBLESHOOTING, page 8-7). The other block 
diagrams (BD2, BD3, and BD4) are, respectively, of 
the RF, Audio, and Digital Sections of the instru- 
ment. The power supply is included with the R F  
Section on BD2. These block diagrams break the 
sections into physical assemblies and serve as an 
index to the schematic Service Sheets. Included with 
the block diagrams are troubleshooting checks and 
assembly location photographs. 

8-4. Schematics 
Service Sheets 1 through 29 consist of assembly 
schematic diagrams, component locator photo- 
graphs, troubleshooting checks and hints, and 
when necessary, mnemonic tables. Symbols used on 
the schematic diagrams are defined on pages 8-19 
through 8-36. 

8-5. Additional Service Sheets 
Service Sheets A and B contain disassembly pro- 
cedures and exploded views of the front and rear 
panel assemblies. Service Sheet C contains a 
summary of Service Special Functions and Error 
Messages. Service Sheet D contains a summary of 
Direct Control Special Functions. 

8-6. SAFETY CONSIDERATIONS 
8-7. Before Applying Power 
Veri@ that the instrument is set to match the 
available line voltage and that the correct fuse is 
installed. An uninterrupted safety earth ground 
must be provided from the main power source to the 
instrument input wiring terminals, power cord, or 
supplied power cord set. 
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0-0. Safety boards contain devices which can be 
,Pay attention to WARNINGS and CAUTIONS. damaged if the board is removed when 
They must be followed for your protection and to the power is on. Use conductive foam 
avoid damage to the equipment. when removing MOS devices from sock- 

ets. Use care when unplugging ICs from 
high-grip sockets. 

I WARNINGS) 

Maintenance described herein is per- 
formed with power supplied to the instru- 
ment and with the protective covers 
removed, Such maintenance should be 
performed only by service-trained per- 
sonnel who are aware of the hazards 
involved (for example, fire and electrical 
shock). Where maintenance can be per- 
formed without power supplied, the power 
should be removed. 

Any interruption of the protective (ground- 
ing) conductor (inside or outside the 
instrument) or disconnection of the pro- 
tective earth terminal will create a 
potential shock hazard that could result 
in personal injury. Grounding one con- 
ductor of a two conductor outlet is not 
sufficient. Whenever it is likely that the 
protection has been impaired, the instru- 
ment must be made inoperative (Le., 
secured against unintended operation). 

I f  this instrument is to be energized via 
an autotransformer, make sure that the 
a~totransformer~s common terminal is 
connected to the earth terminal of the 
power source. 

~ Capacitors inside the instrument can still 
~ be charged even if the instrument is dis- 
,. . connected from its source of supply. 

! Make sure that only 250 volt fwes with ' the required rated current and of the 
, specified type (normal blow, time delay, 

etc.) are used for replacement. Do not use 
. repaired fuses or short-circuited fuse- 

holders. To do so could create a shock or 
fire hazard. 

.I 

: I  

- b,. 

. Do not unplug any boards in the Moduia- 
tion Analyzer unless the instrument is 
unplugged or switched to standby. Some 

' 

8 2  

8-9. RECOMMENDEDTEST EQUIPMENTAND 
ACCESSORIES 

Test equipment and test accessories required to 
maintain the Modulation Analyzer are listed in 
Tables 1-3 through 1-5. Equipment other than that 
listed may be used if it meets the listed critical 
specifications. 

8-10. SERVICE TOOLS, AIDS AND 
INFORMATION 

8-11. Senrice Support Kit 

The HP 08901-60089 Service Support Kit contains 
extender boards, extender cables, and other items 
needed for servicing the Modulation Analyzer. The 
extender boards have a height that matches the 
assembly extrusions and, for 12 pin connectors, 
improves mechanical stability of the extender 
assembly. The kit also contains a special Digital 
Test/Extender Board (HP 08901-6OO81) which facili- 
tates troubleshooting of the Controller and Remote 
Interface Assemblies (see Figure 8-1 ). 

8-12. Pozidriv Screwdrivers 

Many screws in the Modulation Analyzer appear to 
be Phillip's types, but are not. To avoid damage 
to the screw slots, Pozidriv screwdrivers should 
be used. HP 87104899 is the No. 1 Pozidriv. HP 
8710-0900 is the No. 2 Pozidriv. 

8-13. Tuning Tools 

For adjustments requiring non-metallic tuning 
tools, use the HP 87104033 blade tuning tool or the 
HP 8710-1010 (JFD Model No. 5284) hex tuning tool. 
For other adjustments an ordinary small screw- 
driver or suitable tool is sufficient. No matter which 
tool is used, never force any adjustment control. 
This is especially critical when adjusting variable 
inductors or capacitors. 

8-14. Heat Staking Tool 

The front panel pushbutton switches and the plastic 
divider on the front sub-panel have small plastic 
pins protruding from the back. These tabs fit 
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Figure 8-1. Assemblies on Extender Boards 

through holes in the front-panel printed circuit 
board (A1 Assembly) and are melted down to hold 
the switch in place. This process is known as heat 
staking. The heat staking tool is a standard sol- 
dering iron with a special tip attached (see Figure 
8-2). 

HP 5020.8180 

UNGAR PL.111 
SOLDER TIP, * -  3 MODIFIED e +. /J AS SHOWN 

0 . 3 1 8 0 4  
(0.12501 

DIMENSIONS IN CY (IN.) 

Figure 8-2. Heat Staking Tip 
Refer to Table 8-1 for specifications and recom- 

mended equipment. See the front panel disassem- 
bly procedure at the rear of this manual (page 
8-154) for the heat staking procedure. 

8-15. Silver Solder 
Silver solder must be used whenever soldering 
mono-block capacitors (small, leadless capacitors) 
to the A24 High Frequency VCO Assembly printed 
circuit board. This restriction is due to the lower 
temperature requirements of the capacitors. A small 
amount of silver solder is first applied to the printed 
circuit board at the mono-block connection points. 
The capacitor is then laid down on the board with its 
silvered ends touching the pre-soldered printed 
circuit traces. Just  enough heat must then be applied 
to the solder to make it melt and adhere to the ends 
of the block. 

8-16. Assembly Locations 
Assemblies in  the Modulation Analyzer are num- 
bered sequentially, front to back, left to right, top to 
bottom (see Figure 8-3 and Table 8-2). A1 is part of 
the front panel assembly of the instrument. 
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A18 

- 

A17 
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A19 

A29 I 1 

A 2 2  

- 

A 2 1  

A1 0 
A24 

A 2 3  

A26 

~ 

A25 1 

A27 

A14 

I A13 
r--------- 

I 
x 1 2  L - - - - - - - - - 
A1 1 

I ” 
A1 (FRONT PANEL) 

U 

X7, X8, AND X9 ARE THE OPTION SLOTS FOR ASO-SERIES OPTIONS 
X12 IS THE OPTION SLOT FOR A70-SERIES OPTIONS 
X16 IS THE OPTION SLOT FOR A80-SERIES OPTIONS 

Figure 83. Assembly Locations 
8-4 
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Item Use Specification Item Recommended 

Table 6-1. Etched Circuit Soldering Equipment 

HP Part No. 

Soldering, 
Heat Staking 

Soldering, 
Unsoldering 

Soldering Tool Wattage: 35W Ungar No. 135 8690-0167 
Tip Temp.: 390°-4400C Ungar Division 

(735O-825OF) Eldon Ind. Corp. 
Compton, CA 90220 

'Shape: Chisel 'Ungar PL113 8690-0007 Soldering Tip 

Heat Staking 

To remove 
molten solder 
from connection 

Soldering Tip Shape: Cupped HP 5020-8160 or modified 
Ungar PLlll (See figure 8-2) 

Soldapullt by Edsyn Co., 
Van Nuys, CA 91406 

Suction Device DASoldering 
Aid 

Must not dissolve etched 
circuit base board 

Rosin (flux) 
Solvent 

Freon 

Solder 

~~ 

Rosin (flux) core, silver 
saturated tinllead alloy 
0.031 in. diameter. 

Silver Solder x25 Rosin Core DIVCO 233 
Division Lead Co. 
Summit, IL 60501 

To remove 
excess flux from 
soldered area 
before applica- 
tion of protective 
coating 

Component 
replacement; 
Circuit Board 
repair wiring 

__ 

Rosin (flux) core, high 
tin content (63137 
tin/lead), 18 gauge 
(SWG) 0.048 in. diametei 
preferred. 

Moneblock 
replacement 

5020-8160 

8500.0232 

8090-0607 

80904022 

For working on circuit boards; for genua1 p u r p ~ e  work. ure No. 555 Handle (86904261) and No. 4037 Heating Unit 4714 .561 /2  W IHP 
BBw).ooo6); tip temperature of 850° - W0F; and Ungu  No. PL113 '/e" chieel tip. 

A2 through A6 are the first five assemblies in the 
Audio Section. X7, X8, and X9, at the rear of the 
Audio Section, are vacant pardlel-wired mother- 
board edge connectors intended for optional 
ABO-Series assemblies. A51, the FM Calibrator 
Assembly, should always be placed in X8 for ventila- 
tion purposes. The other option assemblies can be 
plugged into X7 or X9. 

A10 is the Power Supply Regulator Assembly. A26 
is the Power Supply Mother Board Assembly. A30, 
below the transformer (Tl), is the Line Power 
Module. A29 is the Heat Sink Assembly. A31 is the 
Remote Interface Connector Assembly. 

The Digital Section is composed of All, A13, and 
A14 and contains an extra parallel-wired slot (X12) 
into which optional A70.8erh nrrsemblies can be 
inserted A27 is the Digital Mother Board Assembly. 

The RF Section is composed of assemblies A15 and 
A17 through A24. X16 is a vacant slot intended for 
optional ASO-Series assemblies. 

8-17. Parts and Cable Locations 
The locations of individual components mounted on 
printed circuit boards or other assemblies are shown 
adjacent to the schematic diagram on the appro- 
priate Service Sheet. The part reference designator 
is the assembly designator plus the part designator. 
For example, A6R9 is R9 on the A6 assembly. For 
specific component descriptions and ordering infor- 
mation, refer to Table 6-2, Replaceable Parts, in 
Section VI. Chassis and frame parts, as well as 
mechanical parts and cables, are identified on 
Figures 6-1 through 6-5. In addition, several of the 
alphabetical service sheets in this section contain 
Jllustrated parte breakdowns that locate many 
mechanical parts and cables. 

8-5 
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Table 8-2 Assembly and Service Sheet Cross Reference Index 

Model 8901A 

~~ ~ 

Assembly 

A1 Keyboard and Display 
A2 Audio Filters 
A3 Audio DeEmphasis 

and Output 
A4 FMDemodulator 
A5 Voltmeter 
A6 AMhodulator  
A10 Power Supply 

Regulators 
A l l  Counter 
A13 Controller 
A14 Remote Interface 
A15 RFInput 
A17 InputMixer 
A18 IFAmplifier 
A19 LODivider 
A20 Locontrol 
A21 LowFrequency 

A22 Low F‘requency VCXO 
A23 Sampler 
A24 High Frequency VCO 
A25 Audio Motherboard 
A26 Power Supply 

Motherboard 
A27 Digital Motherboard 
A28 RFMotherboard 
A29 SeriesRegulator 

Heat Sink 
A30 Line Power Module 
A31 RemoteInterface 

Connector 
A50 AMCalibrator 
A51 FM Calibrator 

VCXO Filter 

Schematic 
Senrice Sheet No. 

20,21 
7 

8 
5, 6 
9, 10 
3, 4 

23.24 
16, 17 
18 
22 
1 
2 
2 
11 
14,15 

13 
13 
12 
12 
25 

B,24 
26 
27 

23,24 
23 

22 
29 
28 

Block Diagram 

BD 4 
BD 3 

BD 3 
BD 3 
BD 3 
BD 3 

BD 2 
BD 4 
BD 4 
BD 4 
BD 2 
BD 2 
BD 2 
BD 2 
BD 2 

BD 2 
BD 2 
BD 2 
BD 2 

BD 2 
BD 2 

BD 2 
BD 2 

BD 4 
BD 3 
BD 3 

Principles of 
Operation 
Page No. 

8-75 
8-59 

8-59 

8-6 1 
8-53 

8-8 1 
8-72 
8-74 

8-5 1 

8-52 
8-64 
8-70 

8-70 
8-69 
865 
8-69 
N/A 

N/A 
N/A 
N/A 

N/A 
N/A 

8-57 

8-76 

8-52 

8-76 
&a3 
8-82 

Parts List 
Page No. 

6-4 
6-7 

6-9 
6-11 
6-15 
6-17 

6-21 
6-23 
6-25 
6-27 
6-28 
6-30 
6-31 
6-33 
6-36 

6-39 
6-39 
6-41 
6-44 
6-45 

6-45 
6-46 
6-47 

6-47 
6-47 

6-47 
6-49 
6-53 

Major mechanical parts have reference designa- 
tions that begin with the letters MP. Other 
mechanical parts, such as screws, are listed in the 
replaceable parts list below the part to which they 
fasten. To find the part number and description of a 
mechanical part, find the part in one of the figures 
in Section VI or section Vm. The part in the figure 
will be labelled with its reference designator. Look 
up that reference designator in the Table of Replace- 
able Parts. If the part is a fastener, such as a screw, 
nut, or washer, look to the figure for the part to 
which it fastens. Then, look up the fastened part in 
the parts list. Just below it you will see the part 
numbers and description of the desired hardware. 

. .Illustrated parts breakdowns of chassis and frame 
parts, as well as mechanical parts and cables, can 
be identified on Figures 61 through 65 .  Parts break- 
8 6  

downs of the front and rear panels are located on 
service sheets at the rear of this manual (see pages 
8155 and 8-157). 

8-18. Test Points and Adjustment Locations 
Most test points and adjustments are indicated on 
the top covers of the individual assemblies. Test 
points and adjustments can also be found on the 
component locator photograph adjacent to the parti- 
cular assembly’s schematic. 

8-19. Service Aids on Printed Circuit Boards 
Service aids on printed circuit boards include test 
poinfs, indicator lights, transistor and integrated 
circuit and relay designations, adjustment names, 

.and assembly part numbers. Of particular impor- 
tance are the four test LEDs and associated test 
points on the A13 Controller Assembly. These are 
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used with the Modulation Analyzer’s power-up test 
zoutine to aid in troubleshooting the Controller 
Assembly. 

8-20. Other Service Documents 
Service Notes, Manual Change Supplements, and 
other service literature are available through 
Hewlett-Packard. For further information, contact 
your nearest Hewlett-Packard office. 

8-21, TROUBLESHOOTING 
Instrument problems usually fall into three general 
categories: operator errors, operation out of specifi- 
cation, and catastrophic failures. The troubleshoot- 
ing strategy is different for each category. 

8-22. Operator Errors 
Apparent failures sometimes result from using the 
instrument outside of its specified range. Usually, 
the instrument can sense the condition and wil l  
display an error message. At other times it cannot, 
such as when it attempts to tune to a signal with 
more than 400 kHz FM deviation. Consult the speci- 
fication table(Tab1e 1-1) and the Detailed Operating 
Instructions in the Operating Manual for additional 
information. 

8-23. Operation Out of Specification 
The specifications are listed in Table 1-1. Perform- 
ance tests that can be used to verify the specifica- 
tions are found in Section IV. If instrument 
performance is only slightly out of limits, it can 
sometimes be corrected by an adjustment. The 
procedures for all adjustments are in Section V. 
References listed for each adjustment indicate 
which service sheet to consult when the adjustment 
procedure fails. In general, however, it is good 
practice to perform the troubleshooting checks for 
Service Sheet BD1 first since they take only a few 
minutes and reveal much infomation. 

8-24. Catastrophic Failures 
Nearly any catastrophic failure will cause the 
instrument to appear to fail to tune and lead one to 
conclude that the LO is defective. This is very often 
an  erroneous conclusion. The tuningroutine utilizes 
nearly every circuit in the instrument, and thus a 
failure in any one of these circuits results in the 
instrument appearing to not tune properly. The RF 
LEVEL measurement is not a tuned measurement 
and wil l  often work when no other measurement 
will. 
Begin troubleshooting at Service Sheet BDl. The 
simple procedures there wil l  quickly show if the LO 

is at fault and will differentiate between a control 
(digital) problem and a hardware (analog) problem. 
The checks then give cross-references to the detailed 
block diagrams (Service Sheets BD2 to BD4) or to 
a schematic. 
The troubleshooting information found on all ser- 
vice sheets consists of a series of performance 
checks. The purpose of the checks is not to identify 
which circuit or component has failed but rather to 
verify whether or not the assembly or circuit is 
operating correctly. Information on the possible 
cause of failure is given in the form of hints 
whenever they can be given reliably. The limits 
given in the troubleshooting checks are rather loose 
to facilitate the use of general-purpose equipment 
(usually an oscilloscope). If a slightly-out-of- 
tolerance condition is suspected, the test can usually 
be run more rigorously paying greater attention to 
measurement accuracy. 
Troubleshooting on the block diagram level nor- 
mally utilizes User and Service Special Functions, 
that on the schematic level normally utilizes Direct 
Control Special Functions. Direct Control Special 
Functions will require some study of their operation 
before using them for the first time. 

8-25. SPECIAL FUNCTIONS 
8-26. General 
Special Functions extend user control of the instru- 
ment beyond that normally available from the front 
panel. They are intended for the user who has a 
thorough understanding of the instrument and the 
service technician who needs arbitrary control of 
the instrument functions. During normal use, the 
Modulation Analyzer safeguards itself against in- 
valid measurements. Safeguards come in the form 
of automatic tuning and ranging, overpower protec 
tion, squelch, MODULATION OUTPUT blanking, 
and error messages. When Special Functions are 
used, some of these safeguards are removed, depend- 
ing on the Special Function selected, and thus there 
is a degree of risk that the measurement may be 
invalid. However, there is no risk of damage to 
the instrument. 
To enter a Special Function, enter the Special 
Function code (usually a prefix, decimal, and suffix 1, 
then press the SPCL key. The Special Function code 
will appear on the display as it is being entered. If a 
mistake is made during entry of the Special Func- 
tion code, press the CLEAR key and start over. 
When a Special Function is entered, the light in the 
SPCL key will usually go on (if it is not already on). 
The readout on the display will depend on the 
Special Function entered. The readout may be a 

8-7 
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measured quantity, an instrument setting, a special 
..code, or,-in some cases, the display is unaltered. 
Special Functions can be entered &om the HP-IB by 
issuing the Special Function code followed by the 
code SP. 
The Special Functions are grouped by prefix range 
as follows: 

0 Direct Control Special Functions. These func- 
tions are used for service. They halt the 
functioning of the Controller and config- 
ure the instrument hardware as dictated by 
the suffix. All software safeguards are 
relinquished. 

1-39 User Special Functions. These functions are 
used during normal instrument operation 
when a special configuration, measurement, 
or information is required. Many of the 
instrument safeguards remain implemented. 
More information on User Special Functions 
can be found under Special Functions in the 
Detailed Operating Instructions in the Oper- 
ating Manual and on the Operator’s Infor- 
mation pull-out card. 

40-99 Service Special Functions. These functions 
are used to assist in troubleshooting an 
instrument fault. The functions available are 
quite diverse and include special internal 
measurements, software control, and special 
service tests and configurations. Safeguards 
are generally relinquished. 

8-27. Direct Control Special Functions (Prefix 0) 
Communication between the instrument’s Control- 
ler and its hardware is via the Instrument Bus. 
During normal instrument operation, the Instru- 
ment Bus carries measurement results, status 

Hexadecimal 
Character 

~~~ ~ - 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
C 
D 
E 
F 

information, and commands (which control hard- 
. ware). The Direct Control Special Functions halt 
the bus activity and send out commands as deter- 
mined by the code suffix. One command is sent for 
each Special Function entry. A summary of the 
Direct Control Special Functions and codes is con- 
tained in Service Sheet D. 

Direct Control Special Function Code Format. The 
Direct Control Special Function code is in the form 
O.esd, where 0 is the prefix (which may be omitted) 
and esd represents a threedigit hexadecimal num- 
ber. The significance of esd (which stands for enable, 
select, and data) is discussed in the Principles of 
Operation for Service Sheet BD4. Specific Direct 
Control codes are used in the lkoubleshooting sec- 
tion of the individual service sheets. 

As the Direct Control code is entered, the code will 
appear on the display. Pressing the SPCL key 
initiates the Special Function. The display will then 
be in the form m.wwww, where each digit repre- 
sents a binary bit (0 or 1 ).The rrrr is the d (data) read 
back from the Instrument Bus. The wwww is the d 
(data) written to the bus. Thus rrrr and wwww are 
normally the binary form of the hexadecimal value 
ford. Exceptions to this are Special Functions 0.5sd 
and 0.6sd, which control the display itself. 

Since the display has a limited set of alphabetic 
characters, the hexadecimal characters A, B, C, D, 
E, and F are displayed on entry as -, E, H, L, P, and 
blank, respectively, and they are entered from the 
keyboard as Shift 0, Shift 1, Shift 2, etc., or from the 
HP-IB as XO, X1, X2, etc. Table 8-3 summarizes the 
hexadecimal entry and readback for Direct Control 
Special Functions. 

Table 8-3. Hexadecimal Information for Direct Control Special Functions 
Decimal 

Equivalent 
~ 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

Binary I Keystroke 
Equivalent Entry 
oooo 
OOO1 
0010 
001 1 
0100 
0101 
0110 
0111 
lo00 
1001 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

%Shift) 0 
&Shift) 1 
S(Shift) 2 
$(Shift) 3 

1110 %Shift) 4 
&Shift) 5 

HP-IBCode 1 
Entry 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

xo 
x1 
x2 
x3 
X4 
x5 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

E 
H 
L 
P 

(blank) 

- 
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Thru Path 
50 Hz HPF 
300 Hz HPF 

Direct Control Special Function Applications. Direct 
. Control Special Functions are most often used to 
provide manual control of various switches or 
digital-to-analog devices in the hardware. The 
following examples illustrate how to use Direct 
Control Special Functions: 

Example #1 
In the path of the demodulated audio signal is a 
set of selectable, active high-pass filters which 
are located on the A3 Audio Deemphasis and 
Output Assembly. A simplified diagram of the 
filters is shown in Figure 84 .  The fdters and 
through path are selected by analog switches 
UlA, UlB, and U1C. Table 84,  which is asso- 
ciated with the troubleshooting of the filters, 
lists the Direct Control Special Functions 
normally used to control the switches. 

Table 84. Audio High-Pass Filter and FM Pre-Display 
DeEmphasis Direct Control Special Functions 

0.141 0.149 
0.142 0.14A 
0.144 0.14c 

Check 1 1 1  Direct Control Special Function 

Prd)isplay On Pre-Display Mf 

Service 

Notice that the display no longer shows a 
measurement result. No annunciators are 
lighted (except REMOTE and ADDRESSED, if 
the Special Function is entered via HP-IB) and 
only the SPCL key is lighted. If any key other 
than a number key, S (Shift) key, or the LCL key 
is pressed, the instrument hardware will revert 
back to the measurement mode it was in before 
the Direct Control Special Function was entered. 
Thus, in this example, unless the 50 Hz High- 
Pass Filter had been previously selected with 
the front-panel key, it would be removed from 
the audio path, when any other key is pressed. 
(However, note that there are some Service 
Special Functions that will maintain the 
requested configurations even if another key 
is pressed.) 
Table 8-4 indicates that 0.14A will also select the 
50 Hz High-Pass Filter. Any Special Function of 
the form 0.14d also controls the predisplay filter 
on/off switches U7A and U7B. For pre-display 
on (0.1421, U7A is closed. For pre-display off 
(0.14A), U7B is closed. As it turns out, 0.14d 
codes other than those shown in the table will 
also affect the high-pass filters. For example, 
0.147 will close UlA, UlB, and UlC, simul- 
taneously (with U7A also closed). This fact is 
ascertained from the service sheet schematic. 
Example #2 
A second example from the A3 assembly illus- 
trates data readback when using the Direct Con- 
trol Special Function. One of the means of 
detecting an overrange of the audio circuits is 
by the Audio Overvoltage Detector. The detector 
is on the audio input line before any active (and 

DumJT 
AUPLIFltR 

SAND I A 

I 

-- -- - -  - -  
Figure 84. Example Showing High-Pass Filter Switching. 

. .  
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INSlllUYENT 
BUS PULLUP 

RESISTOR 
*5,v 

LEAST SlGNIFI 
CANT DATA BIT 
TO CONTROLLER 

I,, -- -- -- -- 
Figure 85. Example Showing Audio Overvoltage Detector Readback 

hence, distortable) filters (See Figure 85). The 
audio input line is the same as in the previous 
example. The Audio Overvoltage Detector 
senses the peak signal level on the line and U9 
compares it against a reference. If the detected 
level rises above the reference, the output of U9 
goes low and resets flip-flop U19D. Other flip 
flops (not shown) are also reset and open the 
audio path ahead of the detector (without inter- 
vention of the Controller). UZlD and U21C, 
when enabled, invert the output of U19D twice. 
The output of U21C is across the least- 
significant bit of the readback data line of the 
Instrument Bus. In the normal measurement 
cycle, the Controller reads the status of the 
Audio Overvoltage Detedor (by enabling U21D 
and reading the output of U21C) and displays 
an error if U9 has tripped. 
At this point in the discussion, a more detailed 
description of the Instrument Bus data lines is 
needed. Data (d) is read out from the 110 port of 
the Controller to the Instrument Bus through 
buffers (TTL inverters). However, data is read 
back to the 110 port directly, bypassing the 
buffers. An 110 port outputs a low by actively 
pulling the line to ground. It outputs a high by 
allowing the output to be passively pulled up by 
an external pull-up resistor. When a Controller 
I/O port inputs data from other circuits of the 
Modulation Analyzer, these circuits must oper- 
ate against the passive pull-up resistor. 
Readback devices that are read out to the data 
lines, such as U21C, are similarly configured. 
U21C has an open-colledor TTL output. When 
not outputting data, its output device is off, 
pulling it to a high-impedance (inactive) state. 
When it outputs data, a low is produced by 
owitching the output device to ground. A high is 
produced by switching the device off and allow- 

8-10 

ing the output to be passively pulled-up. The 
readback lines are low true (Le., r=l when the 
line is low). 
When U21D is disabled (enable is high), its 
output is low. Therefore, U2lC is high (inactive) 
and has no effect on the data line. U21D is 
enabled by Direct Control Special Function 
0.1%. The value of d is arbitrary to enable 
U21D, but the least-significant bit must be 0 tie., 
d must be even) to switch off the output device of 
the 110 data port. 
To clarify this concept, suppose that U19D has 
not been reset. If Direct Control Special Function 
0.152is entered, the display will show 0010.0010. 
(0.15d also controls FM squelch. Using 0.152 
deactivates squelch.) The second four digits are 
OOlObecause d=2 was received by the Controller 
from the keyboard and issued to the Instrument 
Bus. The set flip flop (U19D) puts a high on the 
input of U21D and an inactive high on the least- 
significant data line. This is read by the 
Controller as r=O and thus is the same as the bit 
issued. The other three data readback lines are 
unaffected by the readback command and 
remain 001. Therefore, the d read back is 0010. 
If U19D is reset, U21D puts a low. on the 
least-significant data bit (r=l), and the data 
read back is 0011. The display is therefore 
0011.0010. (Note that rrrr is different from 
wwww.) If d is keyed in as a hexadecimal F, the 
display is 1111.1111 regardless of the state of 
U21D. This is because all output devices on the 
data I/O port of the Controller are on (logical 1). 
One final note, after a Direct Control Special 
Function is entered, it is periodically issued to 
the Instrument Bus. If a fault causes rrrr to 
indicate a malfunction, the display will begin to 
read correctly as soon as the fault is removed. 
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8-28. Service Special Functions (Prefix 40-99) 
The Service Special Functions are used to perform a 
variety of tasks related to service. The functions are 
cataloged below. A suffix N indicates that a para- 
meter other than 0 may be required to complete the 
Special Function Code. See Table 8-3 for entry of 
hexadecimal suftixes. 
40.0 

41 .O 

42.0 

43.N 

46.N 

Controller Reset. Initializes the Controller to 
its power-up state. Because this function 
affects the HP-IB hardware, it is unavailable 
from the interface bus (causes error E24). 
Controller Clear. Initializes the Controller to 
its power-up state but bypasses the opera- 
tional checks. Leaves HP-IB hardware 
unaffected but clears any service request 
message (SRQ) being issued by the Modula- 
tion Analyzer, sets the service request con- 
dition to its power-up state, and clears all bits 
in the status byte. 
Display Software Date. Displays the date of 
the software in the form 
<day of year>.cyear>. 
Service Error Display Control. Service Errors 
are errors 70 to 89. Refer to page 8-16. 
N=O 
N=l 
Count Internal Signals. The Counter counts 
the internal signal selected by N for 100 ms 
and displays the count. This is equivalent to 
measuring the frequency of the signal with 10 
Hz resolution for most simals. 

Disables display of Service Errors. 
Enables display of Service Errors. 

N=l 

N=2 

N=3 
N=4 

N==8 

N=9 

N=A 

N=B 

Intermediate Frequency. See Service 
Sheet 5. 
Voltage-&Time Converter. 10 000 
counts equal one volt, but includes a 
0.6V offset. See Service Sheet 10 or 
Special Function 49.N. 
FM Calibrator. See Service Sheet 28. 
High Frequency VCO Divided by 8. 
This is the 40 to 80 MHz signal which 
is proportional to the LO frequency. 
See Senrice Sheet 11. 
Selected Time Base Reference. The 
display should read 1000000 k 1. See 
Service Sheet 16. 
External Time Base Reference. The 
display should read 1OOOOOO f 1 when 
an external reference is connected. 
See Service Sheet 16. 
Internal Time Base Reference. The 
display should read 1OOOOOO f 1 when 
no external reference is connected. 
See Service Sheet 16. 
Spare. 

49.N Display Internal Voltages. The Voltmeter mea- 
sures and displays the internal voltage (in 
volts) selected by N. 
N=O Ground. See Service Sheet 10. 
N=l RF Level Ground. See Service Sheet 1. 
N=2 RF Levell2.96. See Service Sheets 1 

and 10. 
N=3 RF Level. See Service Sheet 1. 
N=4 X10 AM Calibrator Level. See Service 

Sheet 29. 
N=5 X 1  AM Calibrator Level. See Service 

Sheet 29. 
N=6 Audio Range Detector. See Service 

Sheet 8. 
N=8 Ground. See Service Sheet 10. 
N=9 Average Detector. See Service Sheet 9. 
N=A Peak Detector. See Service Sheet 9. 
N=B Average IF Level. See Service Sheet 3. 
N=D IF Level. See Service Sheet 4. 
N=E ALC Current. See Service Sheet 3. 

NOTE 
The suffix can also be two digits, XY. The 
difference49.X SPCL - 49. Y SPCL is then 
displayed. For example, 49.3 SPCL or 
49.30 SPCLgives a display of the RF level 
with respect to ground. 49.31 SPCL gives 
a display of the RF level with respect to 
RF level ground. 

50.N Display Internal Voltages. The Voltmeter mea- 
sures and displays the internal voltage tin 
volts) selected by N. See also the previous 
note. 
N=O Ground. See Service Sheet 10. 
N=1 -15V Supply. The display should read 

between 2.7200 and 3.oooO. See Ser- 
vice Sheet 10. 
-5V Supply. The display should read 
between 2.8400 and 3.1400. See Service 
Sheet 10. 
+5V Supply. The display should read 
between 2.8800 and 3.1900. See Service 
Sheet 10. 
+15V Supply. The display should read 
between 3.0400 and 3.1700. See Service 
Sheet 10. 
+40V Supply. The display should read 
between 2.9800 and 3.2900. See Ser- 
vice Sheet 14. 

N=2 

N=3 

N=4 

N=5 

52.N Read Only Memory Verification. The Controller 
displays the checksum of the read only 
memory (ROM) specified by N. When speci- 
fying a ROM, use N=l through 8 or 11. The 11 
is a two digit entry of 11, not the keystroke 

a1 1 
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entry S(Shift)l for the hexadecimal value B. 
The Display is in the form 
<actual checksum>.c.expectd checksum>. 
An initial zero (or zeros) before the decimal 
will be blanked. Thus, for example, 24.024 
would be correct but 24.124 would be incorrect. 
See Service Sheets 19 and 22. 

54.N Local Oscillator Test. The Controller se- 
quences the local oscillator (LO) through a 
series of test specified by N and returns an 
efiorcodecorrespondingtothetestthatfailed. 
For N=l to N=5, four tests each are performed. 
If any tests fail, the test numbers appear on 
the display in the positions indicated. All lead- 
ing zeros in the display are blanked. For 
example, in the sequence defined by N=l, a 
simultaneous time base (Test 2) and HF VCO 
or Divider (Test 4) failure will result in the 
display 2OOO4 (three leading zeros blanked). 
The tests are continuously sequenced, and the 
display will change as the fault is corrected. 
The tests are most easily visualized by refer- 
ring to F'igures 838 and 8-39. 
N=O Performs all tests in the sequence 

listed for N=l through N=5 (below). 
Displays the number of the first test 
that failed. If no test fails, a zero 
is displayed. 

NOTE 
If the display is not zero, it is important 
that all other tests be checked (54.1 
through 54.5). Some LO faults cause more 
than one test to fail. For example, a failure 
of the HF VC-8 output will result in 
failures of 

N=l, Test 4 
N=2, Tests 5,6, and 7 
N=3, Tests 9 and IO 
N=5, Tests 17 and 18. 

This is because a frequency measurement 
of the Lois made in theseparticular tests. 

N=l ' k t l  Undefined. 
N=l ' k t  2 Time Base Test (see Service 

Sheets 16 and 17). 
Tests the 6.25 kHz TTL time base 
signal to determineifit toggles within 
a reasonable length of time. The 
Controller looks at U14D's output for 
260 gs. At least one transition (high- 
to-low or low-*high) of the clock 
should occur during this time. If no 

~ 

Test 6 is not always concluaive. The test 
may not always detect a failure of the 
VCO to tune to the bottom of the band. I f  
the VCOdoes fail to tune to the bottom of 
its band, the instrument will not tune to 
certain frequencies in the track mode. 

N=l 

N=l 

N=2 

N=2 

NOTE 

Model 8901A 

clock transition occurs, 2 will be 
displayed in digit position 3. How- 
ever, if a transition is detected, a 
second (verification) check is made 
by the Controller. 
' h t 3  Counter Test (see Service 

Sheet 17). 
Counts the selected Time Base, which 
should be exactly 10000000. If the 
result is not 10000000, 3 will be dis- 
played in digit position 6. 
%t 4 HF VCO and Divider Output 

(see Service Sheets 11 and 
12). 

Connects the DAC output to the HF 
VCO and counts the Local Oscillator 
frequency to determine if it is within 
certain limits. The Controller turns off 
the SweepUp and Sweep-Down Cur- 
rent Sources and LF VCXO tune filter, 
allowing the HF VCO to free run. The 
Controller then outputs the approxi- 
mate center frequency code to the 
tuning DAC and checks if the H F  
VCO output is between 250 and 800 
MHz. If the frequency is not within 
these limits, 4 will be displayed in 
digit position 8. 
%t 5 HF VCO Top of Range Test 

(see Service Sheet 12). 
Tests the DAC's ability to drive the 
HF VCO to the top of its frequency 
range. The DAC is programmed to 
output thehighest tune voltage. If the 
HF VCO does not tune to between 655 
and 800 MHz, 5 will be displayed in 
digit position 2. 
lb t  6 HF VCO Bottom of Range 

Test (see Service Sheet 12). 
Tests the DAC's ability to drive the 
HF VCO to the bottom of its frequency 
range. The DAC is programmed by 
the Controller to output the lowest 
tune voltage. If the HF VCO does not 
tune to between 280 and 310 MHz, 6 
will be displayed in digit position 4. 

8-12 
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N=2 " k t 7  HF VCO Mid-Range Test 

Tests the DAC's ability to control the 
H F  VCO near the center of its 
frequency range. The DAC is pro- 
grammed by the Controller to output 
a tune voltage near the center of the 
range. If the HF VCO does not tune to 
between 454 and 575 MHz, 7 will be 
displayed digit position 6. 

N=2 Wt8 Undefined. 
N=3 l b t  9 Gain Test For Most Signifi- 

cant DAC (see Service Sheet 
14). 

Tests the gain of the most significant 
DAC. The Controller sen.& a hexa- 
decimal 55 to the most significant 
DAC (MSDAC) and a hexadecimal 
AA to the least significant DAC 
(LSDAC). The Controller then counts 
the frequency of the HF VCO. The 
MSDAC is then changed to AA. The 
Controller again counts the frequency 
of the HF VCO and then computes the 
difference between the first and 
second frequencies. "his difference 
should fall between 139 and 285 MHz. 
If it does not, 9 will be displayed in 
digit position 2. 

N=3 Wt 10 Gain Test For Least Signifi- 
cant DAC (see Service Sheet 
14). 

Tests the gain of the least significant 
DAC. The Controller sends a hexa- 
decimal AA to the most significant 
DAC (MSDAC) and a hexadecimal 55 
totheleast significant DAC (LSDAC). 
The Controller then counts the fre- 
quency of the HF VCO. The LSDAC is 
then changed to AA. The Controller 
again counts the output of the HF 
VCO and then computes the differ- 
ence between the first and second 
frequencies. "his difference should 
fall between 1.95 and 4.5 MHz. If it 
does not, 10 will be displayed in digit 
positions 3 and 4. 

(see Service Sheet 12). 

N=3 Wt11 Undefined. 
N-3 W t l 2  Undefined. 
N=4 Wt 13 P h a s e L b p A c q u i s i t i o n  

(see Service Sheets 12 and 
14). 

Tests the HF VCO's ability to lock to 
the LF VCXO. The Controller tums 

off the Sweep Current Sources and 
the LF VCXO tune filter. It then pro 
grams the DAC to output a tune 
voltage which causes the HF VCO to 
operate near the center of its fre 
quency range. The Controller rapidly 
switches the DAC output to the LF 
VCXO (with the DAC still program- 
med to midrange). The sampler loop is 
then closed and the output of the HF 
VCO is counted. If the HF VCO is 
operating properly, it will drift until it 
locks to a harmonic of the LF VCXO 
(via the sampler). If the HF VCO 
frequency moves more than 2 MHz, it 
has failed to lock to a harmonic of the 
LF VCXO, and 13 will be displayed in 
digit positions 1 and 2. 

N=4 'kst 14 Phase Lock Loop Stability 

Tests the ability of the HF VCO to 
follow step changes in the LF VCXO. 
The Controller sends the DAC a code 
which forces the LF VCXO to the 
bottom of its frequency range. The 
frequency of the HF VCO is counted. 
The DAC is then instructed to quickly 
slew the LF VCXO to the top of its 
frequency range and then back down 
to the bottom again. When the DAC 
output voltage reaches minimum, the 
HF VCO is again counted. The fre 
quency change of the HF  VCO should 
be less than 100 kHz. If it is not, 14 
will be displayed in digit positions 3 
and 4. 

(see Service Sheet 14 1. 

N=4 ' k t 1 5  Undefined. 
N=4 Bst 16 Undefined. 
N=5 "bt 17 LF VCXO Range Test (see 

Tests to see if the DAC moves the LF 
VCXO within the proper frequency 
limits. Since the LF VCXO frequency 
can not be measured directly, an in- 
direct process is used. The Controller 
sends a hexadecimal 00 to the DAC, 
which drives the LF VCXO to its 
minimum frequency. This frequency 
change causes a proportional change 
in the HF VCO frequency, which is 
measured by the Counter. The Con- 
troller then sends a hexadecimal FF 
to the DAC, driving the LF VCXO to 
its highest frequency. The HF VCO 

Service Sheets 13 and 14). 
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N=5 

N=5 
N=5 

output is again counted. The differ- 
ence between the highest and lowest 
frequencies from the HF VCO should 
be between 295 and 5.5 MHz. If the 
frequency difference does not fall 
within this range, 17 will be displayed 
in digit positions 1 and 2. 
%st 18 Gain of LF VCXO Drive (see 

Service Sheets 13 and 14). 
Tests the gain of the LF VCXO. This 
is the hardest test in this series for the 
instrument to pass. The Controller 
sends a hexadecimal 55 to the most 
significant DAC (MSDAC) and a hex- 
adecimal AA to the least significant 
DAC (LSDAC) and then counts the 
frequency of the HF VCO. The Con- 
troller then changes the MSDAC to a 
hexadecimal AA and the LSDAC to a 
hexadecimal 55, and again counts the 
frequency of the HF VCO. The differ- 
ence between the first and second 
frequencies should be within the 
range of 1.05 to 2.4 MHz. If it is not, 18 
will be displayed in digit positions 3 
and 4. 
Test 19 Undefined. 
Test 20 Undefined. 

55.0 Sweep Doubler Band. Sweeps the LO slowly 
back and forth across the doubler band. See Service 
Sheet 11. 
56.0 Sweep Bands 4 through 8. Sweeps the LO 
slowly and sequentially across bands 4 through 8. 
See Service Sheet 11. 
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57.0 Sweep Bands DBLR through 3. Sweeps the LO 
slowly and sequentially across bands DBLR 
through 3. See Service Sheet 11. 
60.0 Key Scan. The keyboard is scanned and a key 
code is displayed and output to the HP-IB. The key 
codes are shown in Figure 8-6. 
To use the Key Scan Special Function, remove the 
instrument top cover. Key in 60.0 SPCL then jumper 
A13TP3 (INT) to Al3TPl (GND) on the A13 Con- 
troller Assembly. Press the front-panel keys and 
observe the display. If two or more keys are pressed 
simultaneously, the display shows the code corres- 
ponding to the first one found in its normal scan. See 
Service Sheet 20. 
Two simple programs for displaying the key codes 
on a computing controller are shown in a b l e  8-5. 
Removal of the top and bottom covers is unnec- 
essary. The Modulation Analyzer is assumed t c  
have HP-IB address 14. 

Table 85. Key Scan Programs 

I HP g635A/9845A HP 9825A 

0: f x d  G 
1: rer 714;llo 7 
2: wrt 714,*GU.SP* 
3: red  714 
4: orp A;jnp-1 
5: end 

10 
20 
30 
40 
50 
60 
70 
80 

FIXED 0 
REMOTE 714 
MCAL LOCKOUT 7 
CWPUT 714;”60.SPn 
ENTEE 714;A 
DJSP A 
GOTC 50 
END 

61.N Display HP-IB Status. Displays the status of 
the HP-IB lines selected by N. The display is in 
binary. See Service Sheet 22 for troubleshooting and 
a complete list of HP-IB mnemonics. 

NO KEY PRESSED: 99 El 

Q 

I’ 
Figure 8-6. Key Codes for Key Scan 

(Service Special Function SollJ 
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PI0 Port A NOTE 
' Information within brackets appears on 
the Modulation Analyzer's display. 

N=O <Addressed to Talk>.<Addressed to 
fisten>. This function reads back 
and displays the present state of the 
Talk and Listen Address flip-flops 
(A14U16A and B). For example, if the 
display shows 1.0, the Modulation 
Analyzer is addressed to talk (and 
unaddressed to listen). This means 
the Talk Address flip-flop is set (and 
the Listen Address flip-flop is reset). 

N=l <DAV>.cRFD>.cDAC>. Thisfunc- 
tion reads back and displays the 
present state of the three bus hand- 
shakelines. cDAV>reil&thestateof 
the Data Valid bus handshake line as 
being driven by the Modulation Ana- 
lyzer (l=being driven; O=not being 
driven). Thus, when in Listen Only, 
this display will always show 0 for 
<DAV>. The <RFD> and cDAC> 
always track the bus lines Ready For 
Data and Data Accepted. For exam- 
ple, 1 for cRI?D> means line Ready 
For Data is true (high). 

1 =True 

N=5 P I 0  Port B. This function is similar to 
the function above except PI0 port H 
is displayed. The display is interpre- 
ted as shown in table below. 

PI0 Port B 

I 11 =True 

N=2 <ATN>. <REN>. This function reads 
back and displays the present state of 
the ATN (Attention) bus control line 
and the state of the Remote Enable 
Flip-Flop. A 1 for either -=Am> or 
< REN > indicates ATN is true (low at 
the bus) or that the Remote Enable 
FlipFlop is set. 

N=3 4 P M  >. cSRQ>. This function reads 
back and displays the state of the 
Serial-Poll flipflop and the state of 
the SRQ bus-control line as being 
driven by the Modulation Analyzer. 
A 1 for either <SPM> or <SRQ> 
indicates the Modulation Analyzer is 
in serial-poll mode (SPM) or that it is 
presently drivingthe SRQ bus control 
line. 

N=4 PI0 Port A. This function inputs and 
displays (without modifuing) the data 
at PI0 port A (A14U13). Leading 
zeros are blanked. The following 
table interprets the display. 

8-29. ERROR MESSAGES 
8-30. General 
The instrument generates error messages to indicate 
operating problems, incorrect keyboard entries, or 
servicerelated problems. The error message is 
cleared when the error condition is removed. 

The Error Messages are grouped by error code 
as follows: 

E01 through E19 and E90 through E99. These 
are Operating Errors which indicate that not 
all conditions have been met to assure a cali- 
brated measurement. Operating Errors can 
usually be cleared by readjustment of the 
front-panel controls. The Error Disable 
Special Function (8.N) can be used to selec- 
tively disable certain error messages. More 
information on Operating Errors and error 
message disabling can be found under Error 
Message Summary and Error Disable in the 
Detailed Operating Instructions in the Oper- 
ating Manual and on the Operating Informa- 
tion pull-out card. 
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E20 through E29. These are Entry Errors 
which indicate that an invalid key sequence 
or keyboard entry has been made. These 
errors require that a new keyboard entry or 
function selection be made. More Information 
on Entry Errors can be found under Error 
Message Summary in the Detailed Operating 
Instructions in the Operating Manual and 
on the Operating Information pull-out card. 

E30 through E89. These are Service Errors 
which provide additional servicerelated in- 
formation and are discussed below. 

8-31. Sewice Errors (E30-EB9) 
Service Errors are not normally displayed. When a 
service-related problem is suspected, enable the 
Service Errors by keying in 43.1 SPCL. Service 
Errors can be disabled by keying in 43.0 SPCL or by 
pressing AUTOMATIC OPERATION. Not all Ser- 
vice Errors are an indication of a problem but may 
be a normal Occurrence depending upon the 
circumstances. 

E70 

E71 

E72 

E74 

E75 

E76 

Phase Lock Loop Step-Down. The LO phase 
lock loop has stepped to a lower harmonic 
of the LF VCXO in an attempt to tune the LO 
to the required frequency. Stepping down once 
is occasionally necessary during normal 
tuning. See Service Sheet BD2 and Service 
Special Function 54.N on page 812. 

Phase Lock Loop Step-up. This error message 
is the same as E70 except that the loop has 
stepped to a higher harmonic. 

Audio Overload. The Audio Overvoltage Detec- 
tor has tripped. This may have been due to 
the nature of the audio signal (e.g., a high- 
frequency audio signal which overrides the 
circuits preceeding a low-pass filter) or due to 
a problem in the audio circuits. See Service 
Sheet BD3. 

FM Calibrator Overdeviation. The frequency 
deviation of the FM Calibrator is greater than 
38 kHz. See Service Sheet 28. 

FM Calibrator Underdeviation. The frequency 
deviation of the FM Calibrator is less than 3.0 
kHz. See Service Sheet 28. 

AM Calibrator Modulators Unequal. The dif- 
ference between the x10 AM Cal signal for the 
two channels is greater than 0.6V. See Service 
Sheet 29. 

E77 

E78 

E79 

E80 

E81 
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AM Calibrator Channel B Out of Range. The 
AM Cal level from Channel B is not within 
the range of +1.8 to +2.2V. An unterminated 
CALIBRATION OUTPUT will cause this 
error. See Service Sheet 29. 

Key Not found. A key closure was not found 
after a keyboard interrupt (except when a 
keyboard entry is in progress). See Service 
Sheet 20. 

Audio Autorange Rangeback. The audio auto- 
range routine has found the audio signal level 
is too high, has changed to a less sensitive 
range, and has immediately found the signal 
is too low. The routine does not then range 
back, but instead displays error E79 and 
remains on the low-sensitivity range for the 
rest of the measurement cycle. The error signi- 
fies that the routine would normally have 
ranged back but did not actually do it. This 
may have been due to the nature of the audio 
signal (e.g., the voice signal) or due to a 
problem in the audio gain stages or detection 
circuits. See Service Sheet 8. 

Audio Settling Timeout. First-time measure- 
ment results are not output to the display until 
the measurement result has settled or until 
one second has elapsed, whichever is first. 
Settling is determined by comparing suc- 
cessive measurements. This error message 
indicates that a onesecond timeout has 
occured. This may be due to the nature of the 
signal or an instability in the audio circuits. 
See Service Sheet BD3. 

LO Tuning Adjusted to Center Signal in IF 
Passband. This error message only occurs in 
automatic tuning, low-noise lock. If the signal 
in the IF drifts out of the acceptable IF pass- 
band limits (see the Spectrum Diagram in 
'hning Figure in the Operating Manual) but 
is still present in the total IF passband such 
that the IF level is still acceptable, the LO 
frequency will be adjusted to center the signal 
in the IF passband. When this occurs, error 81 
will be displayed. In certain situations it is 
possible to trick the Controller into making 
this tuning adjustment when the signal is 
properly tuned, e.g., when the IFsignal has an 
excessively high AM depth ( > W o  a t  normal 
RF signal levels) which cannot be accurately 
counted during the trough. Also note that if 
tuning adjustments are necessary three times 

8-16 
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in a row (without any intervening measure- 
. ment), then the full auto-tuning sequence will ' 

be initiated, searching the entire input spec- 
trum for a signal. 

Software Error. Perform the Read Only Mem- 
ory Verification. See Service Special Function 
52N on page 811. 

E89 

8-32. POWER-UP CHECKS 
When the Modulation Analyzer is first turned on (or 
if 40.0 SPCLis entered), theinstrument goes through 
a series of operational checks. If a check fails, an  
error code is displayed for two seconds on the four 
internal TEST LEDs on the A13 Controller Assem- 
bly. Thesequence then continues on to the next 
check. 
Except for the check of the front-panel LED annun- 
ciators, noindication of the power-up sequence or its 
results is given on the front-panel display. The 
principal advantage to using the Power-Up Checks 
is that the keyboard and display need not be 
omrational. 
To use the Power-Up Checks, remove the top cover 
(refer to Removal of Top and Bottom Covers, page 
8155),remove any jumpers that may be on the four 
TEST test points (A, B, C, and D) on the A13 Con- 
troller Assembly, remove any signal at the INPUT, 
and switch the line to STBY for five seconds (to 
discharge the supplies) and back to ON. Observe the 
four TEST LEDs on the top of the Controller 
Assembly as the instrument powers up. The LEDs 
should light in the following sequence: 

1. Indeterminate for about 114 

2 ( I( )( )(1) for about 114second. 0 0 -6- 
3. ( )(4)( )( ) for about 114 second. 
4. (8)(4)(2)(1) for about 10 seconds. -0--0- I l l  -0--0- 

8 4 2 1  

second. -0- 0 0-0- 

-0- 0 0 
I t  

5. ( )( )(I), with (1) blinking in- 0 0 -0- 
definitely until a key is pressed. 

The Power-Up Checks proper begin at step 2 and are 
carried out in the following order: 
1. Front Panel Annunciator Check. All front-panel 
LEDs and display segments and decimal points 
are lighted and remain so throughout the tests 
that follow and for a few seconds afterwards. 
Failure of one or more IZDs or display segments 
to light indicates that the respective components 
or drive Circuits have failed. See Service Sheet 21. 

2 Read Only Memory CheckThe checksum of each 

of the read only memories (ROMs) is read and 
compared against a stored reference (stored in 
ROM 1). This is similar to issuing a series of 52.N 
SPCL commands (see Service Special Functions 
on page 811). When a wrong checksum is found, 
the four TEST LEDs blink for one second with 
the binary code of the ROM number. For exam- 
ple, if ROM 5 is faulty, the TEST LEDs will blink 
( )(4)( )(1) (i.e., 0101, a binary 5). The check then 
continues on to the next ROM. See Service Sheets 
BD4, 19, and 2 2  If no faulty ROM is found, a 
steady ( )( )( )(1) appears for about 1/4 second. 
3. Random Access Memory Check. Data is stored 

into and retrieved from the random access 
memory (RAM). If the data read back differs 
from the data entered, error code ( N ) t 2 ~  ) is 
output to the TEST LEDs for two seconds. See 
Service Sheet 18. 

4. Instrument Bus Parity Check. A panty check of 
the data lines of the Instrument Bus is made. A 
failure is indicated by ( )( H2Nl) on the TEST 
LEDs for two seconds. See Service Sheets BD4, 
10, and 18. 

5. Local Oscillator Check. The Local Oscillator 
(LO) is given a series of tests similar to issuing 
the 54.0 SPCL command (see Service Special 
Functions on page 811). During the test, ( )t4) 
( )( ) is output to the TEST LEDs for about 114 
second. A failure is indicated by outputting the 
same code for an additional two seconds, See 
Service Sheet BD2 

6. Keyboard Checks. The keyboard is scanned to 
see if any keys are down. If a key is down, error 
code ( )(4)( )(1) is output to the TEST LEDs for 
two seconds. See Service Sheets BD4 and 20. 

8-33. CONTROLLER TEST LEDs AND 
TEST POINTS 

Near the top edge of the A13 Controller Assembly 
are located four test points and four associated LEI) 
annunciators labeled TEST which are used primar- 
ily for troubleshooting the instrument. The LED 
annunciators are labeled (from left to right) 8, 4, 2, 
and 1 and are associated with test points A, B, C, 
and D respectively. 
The label on the annunciators is sometimes used to 
represent a binary weighting. They function in the 
following ways: 
1. At instrument power-up theTESTannunciators 

light in a certain sequence that indicates proper 
functioning of several vital areas of the instru- 
ment. A failure in any of the areas is indicated 
on the annunciators. For details see Power-Up 

81 7 
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2. After power-up, annunciator 1 toggles once for 

3. After power-up, annunciator 2 toggles once for 
each keyboard interrupt (i.e., each time a key 
is pressed). 

4. After power-up, annunuator 4 toggles once for 
each HP-IB interrupt. 

Grounding of certain of the TEST test points alters 
instrument operation in the following ways. 

..each measurement cycle. 

1. 

2. 

3. 

Grounding test point B causes some of the 
power-up sequence to be bypassed and thus 
shortens the turn-on time of the instrument. The 
power-up checks are now invalid. 
Grounding test point C initiates the Counter 
signature analysis troubleshooting routine. See 
Service Sheet 17. 
Grounding test point D initiates the Keyboard 
signature analysis troubleshooting routine. The 
signature analyzer’s start and stop leads are 
then connected to test point A and the probe is 
connected to test point B. See Service Sheet 20. 

Whenever a test point is grounded, the associated 
annunciator is extinguished. 

8-34. SIGNATURE ANALYSIS 
Signature analysis is a simple method of verifying 
the operation of digital circuitry. When properly 
used, signature analysis can detect extremely subtle 
hardware faults. Signatures must identically match 
those given in the signature tables. If everything is 
working correctly, signatures will all match exactly. 
If they don’t match, by even one digit, something 
is wrong. 
The Counter, Controller, and Keyboard and Display 
Assemblies are designed for troubleshooting with 
signature analysis. Signature analysis is a method 
of digital signal tracing using test routines pro- 
grammed in the Modulation Analyzer’s ROM. With 
the Modulation Analyzer’s Controller executing the 
signature analysis routine, the signature analyzer’s 
test probe is used to check nodes in the circuit under 
test. The signature analyzer converts the signals at 
the node into a four digit “signature”, which it 
displays. This signature is then compared to the 
signature in the troubleshooting checks adjacent to 
the appropriate schematic. These two signatures 
must be identical. 
Signature analysis can be speeded up if the follow- 
ing considerations are kept in mind: 
1. Make sure that every step is performed as 

described in the set-up procedure. That is, make 
sure that the clock, start, and stop connections 
and triggering are correct. 
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2. Doublecheck that the signatures are being 

3. Make sure that the signature analyzer probe is 
making good contact with the pin being checked. 
Oxidation on pins can cause invalid signatures 
due to poor contacts. 

4. When you think that you have found a bad 
signature, double check to make sure. 

5. When checking a node, check that the unstable- 
signature indicator is not blinking. 

8-35. DISASSEMBLY PROCEDURES 
Procedures for removal of the top, bottom, and side 
covers, and the front and rear panels of the instru- 
ment and the illustrated parts breakdowns (IPBs) 
are contained in Service Sheets A and B. 

8-37. Factory-Selected Components (*) 
Some component values are selected at the time of 
find checkout at the factory (See Table 51). These 
values are selected to provide optimum compata- 
bility with associated components. These compo- 
nents are identified on individual schematics and 
the parts list by an asterisk (*). 
8-38. Manual Backdating (t) 
A dagger (t) by an item of service information 
means that information is different for Modulation 
Analyzers with serial number prefixes lower than 
the one that this manual applies to directly. Table 
7-1 lists the backdating changes by serial number 
prefix. The backdating changes are contained in 
Section VII. Recommended modifications are also 
contained in Section VII. 
8-39. Manual Updating 

Production changes to Modulation Analyzers made 
after the publication date of this manual are in- 
dicated by a change in the serial number prefix. 
Changes to this manual’s information are recorded 
by a serial number prefix on the Manual Changes 
supplement. Errors are also noted in the ERRATA 
portion of the Manual Changes supplement. 
Keep this manual up to date by periodically re- 
questing the latest, complimentary supplement from 
your Hewlett-Packard office. 
8-40. Etched Circuits (Printed Circuit Boards) 
The etched circuit boards in the Modulation Ana- 
lyzer have plated-through holes which make a 
solderable path through to both sides of the 
insulating material. Soldering can be done from 
either side of the board with equally good results. 
When soldering to any circuit board, keep in mind 
the following recommendations: 

.-taken at the correct node. 

8-36. REPAIR 

(Manual Changes Supplement) 
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1. 

2. 

3. 

Avoid unnecessary component substitution. 
Substitution can result in damage to the circuit 
board and/or adjacent components. 
Do not use a high-power soldering iron on 
etched circuit boards. Excessive heat may lift a 
conductor or damage the board. 
Use a suction device or wooden toothpick to r e  
move solder from component mounting holes. 
DO NOT USE A SHARP METAL OBJECT 
SUCH AS AN AWL OR TWIST DRILL 
FOR THIS PURPOSE. SHARP OBJECTS 
MAY DAMAGE THE PLATEDTHROUGH 
CONDUCTOR 

8-41. MOS and CMOS Integrated 
Circuit Replacement 

MOS and CMOS integrated circuits are used in this 
instrument. They are prone to damage from both 
static and transients and must be handled carefully. 
When working on the Modulation Analyzer, keep in 
mind the following recommendations to avoid 
damaging these sensitive components. 
1. 

2. 

3. 

4. 

5. 

Do not remove any board unless the Modulation 
Analyzer has been turned off or unplugged. 
When removing a socketed MOS or CMOS 
device from a n  assembly, be careful not to 
damage it. High-grip sockets are used through- 
out the instrument. Avoid removing devices 
from these sockets with pullers. Instead, use a 
small screwdriver to pry the device up from 
one end, slowly pulling it up one row of pins 
at a time. 
Once a MOS or CMOS device has been removed 
from an  assembly, immediately stick it into a 
pad of conductive foam or other suitable 
holding medium. 
When replacing a MOS or CMOS device, ground 
the foam on which it resides to the instrument 
before removing it. If a device requires soldering, 
make sure that the assembly is lying on a sheet 
of conductive foam, and that the foam and sol- 
dering iron tip are grounded to the assembly. 
Apply as little heat as possible. 
Before turning the instrument off, remove any 
large ac sources which may be driving MOS 
switches. 

8-42. Front-Panel Switch Replacement 
If it becomes necessary to replace a front panel 
switch, refer to the switch replacement procedure in 
Service Sheet A. 
8-43. RETROFITTING OPTIONS 
The Operating Manual lists the optional equipment 
available for use with the Modulation Analyzer. 
Read the descriptions following each listed option 

. 

before ordering, since some options cannot be used if 
others are already in place. 
8-44. SCHEMATIC SYMBOLOGY 
The following pages summarize the symbology used 
in presenting many of the devices found in the 
Modulation Analyzer. 
8-45. Logic Symbology 
The logic symbols used in this manual are based on 
the American National Standard Institute (ANSI) 
Y32.14-1973, “Graphic Symbols for Logic Diagrams 
(”bo State Devices)”. A summary of this symbology 
is provided to aid in interpreting these symbols. 
Basic Logic Symbols (Gates) and Qualifiers. This 
section includes a brief description of the basic logic 
symbols used on the service sheets (see Figure 8-71, 
a summary of indicator symbols (see Figure &8), a 
discussion of contiguous blocks, control blocks, and 
dependency notation, and a summary of symbology 
for some of the more complex devices. 
Qualifiers are that portion of a device symbol that 
denotes the logic function. For example, “%” denotes 
the AND function. See Figure 8-7 for a summary of 
the basic logic symbols and their qualifiers. 
Power supply and ground connections are not 
shown on the symbols. This information is tab- 
ulated on the right margins of the service sheets. 
Indicator Symbols. Indicator symbols identify the 
active state of a device’s input or output, as shown in 
Figure 88. 
Contiguous Block. ’ b o  symbols may share a 
common boundary parallel or perpendicular to the 
direction of signal flow. Note that in the examples 
shown in Figure 89, there is generally no logic con- 
nection across a horizontal line, but there is always 
an implied logic connection across a vertical line. 
Notable exceptions to this rule are the horizontal 
lines beneath control blocks and between sections of 
shift registers and counters (dividers). 
Dependency Notation. Dependency Notation simpli- 
fies symbols for complex integrated circuit elements 
by defining the interdependencies of inputs or 
outputs without actually showing all the elements 
and interconnections involved (see Figures 8-10 
through 8-12). The following examples use the letter 
A for address, C for control, G for AND, V for OR, 
and F for free dependencies. The dependent input or 
output is labeled with a number that is either pre 
fixed (e.g., 1X) or subscripted (e.g., XI). They both 
mean the same thing. Note that many times a con- 
trolled line may already be labeled with a number 
that indicates input or output weighting (for ex- 
ample, in a coder). In this case, the controlling or 
gating input will be labeled with a letter (see 
Figure 8-11). 
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AND GATE 

H 
L H L 

L J  

OR GATE 

A 

B L H H 
L L L 

EXC LUSIVE-0 R 
GATE 

L H H 
L L 

+V OPEN COLLECTOR 
OUTPUTS (TTL) I 

INPUTS 
RESISTOR 

NAND GATE 

OR GATE WITH 
INVERTED INPUTS 

NOR GATE 

B p-p-p-IBIX( 
H H L 

AND GATE WITH 
INVERTED INPUTS 

B 
X 

BUFFER 

A e X  ml 
A*x INVERTER 

p=pj 
L H 

OPEN EMITTER 
OUTPUTS (ECL) 

;D 

EXTERNAL 5 
PULL-DOWN -v 
RESISTOR 

Figure 8-7. Basic Logic Symbols and Qualifiers 
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. 
- 

-El 
Active High Input 

- 

ACTIVE LEVELS 

ACTIVE HIGH inputs and outputs are indicated by the 
-I ACTIVE I absence of the polarity indicator symbol. 

1 LEVEL 

Active Low input ACTIVE LOW inputs and outputs are indicated by the 
presence of the polarity indicator symbol ( b ). 

Active Low Output 
EDGE SENSITIVE INPUTS 

I I  

EDGE SENSITIVE (low-to-high) inputs are indicated by the 
presence of the dynamic indicator symbol (+ ). 

I EDGE SENSITIVE (high-to-low) inputs are indicated by the 
I presence of both the dynamic indicator and the polarity 
1/c- I indicator symbols (+ ). 

Low-to-High OUTPUT 8 I 
Edge Sensitive I ’  

0 UTPUT I I  High-to-Low 
Edge Sensitive 

DELAYED OUTPUT RESPONSE 
I 

I 
I 
1 OUTPUT DELAY indicator symbol ( 7 ) shows that the 

(Active High Input) INPUT I output becomes effective after the input signal returns to 
Delayed Output 

f- I its inactive state. 
I 
I 
I 

Oelayed Output I 
(Active Low Input) 

INHIBIT INPUTS 
INHIBIT indicator symbol (+) indicates an input that, when 
active, inhibits (blocks) the output(s) from achieving their 
active states (the outputs remain inactive). 

ANALOG LINES 

ANALOG indicator symbol (X) indicates a line that has an 
analog input or output. 

b 

Flgure 84. lndlcator Sirnbolt 
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h 

- 2  X + Y  
A3 - 
A2 - 
A1 - 
AQ - 

- 2  

OR - - 1  

- GA - 

CONN ECTI ON ’ L 

> 

X + Y  
When GA is active, the active address line (0 3A - 
through 3) is the decoded value of the 1 and 2 binary 
inputs. When the controlled address lines have a 
functional value, that value will be prefixed or sub- 1A - 

OA - scripted by the identifying letter. 

2A - 1 

GA 
b 

I I I 

Figure 8-9. Contiguous Blocks 

The input that controls or gates 
other inputs is labeled with a Cor 
a G, followed by an identifying 
number. 
The controlled or gated input or 
output is labeled with the same 
number. In this example, 1 is 
controlled by G1. 

OR 
When the controlled or gated 
input or output already has a 
functional label (X is used here), 
that label will be prefixed or 
subscripted by the identifying 
number. 

If a particular device has only 
one gating or control input. then 
the identifying number may be 
eliminated and the relationship 
shown with a subscript. 

]TI 
x1.2 

OR 371 1,zx 

If the input or output is affected 
by more than one gate or control 
input, then the identifying num- 
bers of each gate or control input 
will appear in the prefix or sub- 
script, separated by commas. In 
this example, X is controlled by 
G1 and 62. 

Figure 8-10. AND Oependency Notation 
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-- ~ 

When a V input is active, the output will be in its active state. 
With the V input inactive, the device functions as if the V input 
doesn't exist. 

v2 

When an F input is active, the output is enabled to func- 
tion normally. When an F input is inactive, the output becomes 
a high impedance, effectively removing that device from 
the circuit. 
The &STATE label is sometimes used with the free dependency 
notation. 

Figure 8-12. OR and Free Dependency Notation 

B CONTROL 1 
ARRAY I 

, BLOCK 

Figure 8-13. Common Control Block 

I - - - - - -  1 

CLOCK 
DATA 

Figure 8-14. Quad 0-Type Latch (Individual) 

Common Control Block. The Control block is used in 
conjunction with an array of related symbols in 
order to group common logic lines. Figure 8-13 shows 
how the Control block is usually represented. Figure 
8-14 shows a quad D-type flipflop with reset. This 
can be redrawn as shown in Figure 8-15. Note that 
the more complex representation shown in Figure 
8-14 can be used when the flipflops are functionally 
scattered around the schematic (i.e., not used as a 
quad unit). 

1 '  
RESET R 

CLOCK - 9 ) c  

2 
4 FF - - DC 2 

1 

DATA 

~ 

Figure 8-15. Quad 0-Type Latch [Combined) 
Complex Device Symbology. Figures 8-16 through 
819 show how the basic symbols can be combined 
to illustrate behavior of fairly complex devices. 

Shift Register. The Shift Register Control Block is 
used to show common inputs to a bidirectional shift 
register. Notice that "- my' means shift the contents 
to the right or down by "m" units. And "- m" means 
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A a I- 
I- 
- b 

C 

d 

shift the contents to the left or up by “m” units. Note: 
- .If m = l,.it may be omitted. Inputs “a” and “b” are 

each single IC pins that have two functions. Input 
“a” enables one of the inputs to the top D-type 
flip-flop (1D) and also shifts the register contents 
down “m” units. Input “b“ enables one of the inputs 
to the bottom flip-flop (2D), and also shifts the 
register contents up “m” units. Input “c” loads all 

- m  
c1 
- m  
c2 
c3 
R 

- - 
- 
- 
- - 

Figure 8-16. Shift Register 

30 FF , - 
10 

30 FF 1- 

30 FF 1-  

30 FF 1 - 
20 

I 

- G1 SEL - G2 

-’ 
-2 
-l 
-2 
-1 
-2 
-1 
-2 

.1 

2 1  

21 

>1 

- 
- 
- 
- 

- - 
- 
- R  

Figure 8-17. AND-OR Selector 

+m 
-m -9,+l - 
c1 50,-1 - 
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four flipflops in parallel (3D). Input “d” is a common 
reset. The output delay indicator is used because 
these are master-slave flip-flops. 

AND-OR Selector. The Selector Control Block is 
used to simplify the AND portion of a quad AND- 
OR select gate. When G1 is high, the data pre 
sented at the “I” inputs will be gated through. 
When G2 is high, the data presented at  the “2” 
inputs will be gated through. 

Up/Down Counter. The Counter Control Block is 
used to show common inputs to a Resettable Decade 
Up/Down Counter. Notice that “+m” means count 
up (increment the count) by “m”; “-m” means count 
down by “m”. Note: if m = 1, it may be omitted. Since 
the D-type flip-flops are master-slave, the output 
delay indicator is used. The “=9, +1” and “=O, -1” 
notation defines when the carry and borrow outputs 
are generated. They also define it as a decade 
counter; a binary counter would have the carry 
indicated with “=15, +1”. Flip-flop weighting is 
indicated in parenthesis. Input “Cl” allows all four 
“Dl” flip-flops to be preset in parallel. 

Figure 8-18. Up/Down Counter 

Quad D-Type Latch. The Register control block is 
used to illustrate a quad D-type latch. There is a 
common active-low reset (R), and a common edge 
triggered control input (C). Since there is only one 
dependency relationship, the controlling input is 
not numbered and the controlled functions (D) are 
subscripted with a C. 
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pI 
8-48. ECL-to-TTL Translator 
This particular level translator is used to interface 
ECLfamily logicto TTLfamily logic. Thetranslator 
shown in- Figure 821 is essentially a comparator 
and a voltage reference. Comparator biasing sets 
the output level Emits, the reference voltage source 
sets the input point. The Xs on the input and output 
lines indicate that the signals at those pins are 
analog in nature. 

__ - ~ 

Figure 6.19. Quad D-Type Latch 
Figure 8-21. ECL-to-TTL Translator 

8-46. LOGIC DEVICE THEORY 
8-47. Schmitt Trigger 
A typical Schmitt trigger is shown in Figure 8-20. 
Some Schmitt triggers have complimentary outputs. 
When the input signal increases in voltage, the 
device changes state as the input surpasses a 
voltage reference called the upper trip point. When 
the input signal is decreasing in voltage, the device 
changes back to its original state as the input 
voltage passes a voltage reference called the lower 
trip point. 

INPUT 
A 

U 
n 

UPPER TRIP POINT 
LOWER TRIP POINT 

A 

OUTPUT 
WAVEFORM 

I I  I 

Figure 8-20. Schmitt Trigger 

8-49. One-Shot Multivibrator 

The one-shot or monostable multivibrator, when 
triggered, produces a pulse of preprogrammed 
length. The length of the pulse is determined by the 
external resistor (R) and capacitor (C). See Figure 
822 

TRIGGER J: INPUT 

0 UTPd-1 33 &.%% R C  ,, OUTPUT 
i t t -  TIMED 

Figure 6-22. One-Shot Multivibrator 

8-50. D-Type Flip-Flop (Edge-Triggered) 

D-type flip-flops are used for temporary storage of 
one bit of binary data. the DC input is stored and 
transferred to the output at X when the control input 
(C) gives a low-*high transition. Y is the comple- 
ment of X (i.e., Y=x). The S and Rinputs set (SI and 
reset (R) the outputs independent of the control input 
status. Only one of these inputs is normally active at 
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- 
d O 1  FF 

D 1  FF 

D l  FF 

- - - C 

b 

a time. If both are active, then X and Y are either 
both high or both low, depending on the particular 
device used. See Figure 8-23. 

. 
X+Y - OG 

- &  

x NON-INV - (ACTIVE FF DATA 

HIGH OUTPUT) 
INPUT - DC 

y INVERTING RESET- R 
SET" S - (ACTIVE LOW 

OUTPUT) 

- 
' G -  

Figure 8-23.0-Type FlipFlop [Edge-Triggered) 

8-51. Four-Bit Register (Level-Triggered) 
A four-bit register is used for temporarily storing 
four bits of binary data. Data at the D1 inputs are 
stored when clocked by the C1 control input. Data at 
the D2 inputs are stored when clocked by the C2 
control input. The outputs follow the inputs as long 
as the control inputs remain high. When the control 
inputs are low, the data that was present at the D 
inputs (when the control inputs when low) are 
retained (latched) at the outputs until the control 
inputs go high again. See Figure 824. 

- 
- 1  
- 2  
- 4  

DATA 

2 G L  3G 
4 G L  

66 - 
'G - 

d 

b I a 

C 

Figure 8-24. Four-Bit Register (Level-Triggered) 

8-52. Presettable Counter 
Presettable counters consist of four D flipflops 
which are internally connected to provide a divide 
by-two and a divideby-five counter for a BCD 
counter or a divideby-two and a dividebyeight for 
a hexadecimal counter. The outputs of these devices 
826 

can be preset to any state by placing a low on the 
.load/count (C) input and applying the desired data 
to the D inputs. As long as the load/count input is 
low, the outputs wi l l  follow the D inputs. When the 
load/count input is set high the outputs are latched 
to the preset values, and the output will advance one 
count with each low-tu-high transition of the clock. 
The reset (R) function is asynchronous. See Figure 
825. 

RESET 
LOA01 
COUNT 
INPUT 
CLOCK 

a -  

ra 

FF 
(4) 

Figure 8-25. Presettable Counter 

CONTR 0 L 
LINES 

SELECT 
INPUTS 

ACTIVE 
LOW 

OUTPUTS 

Figure 8-26. Three-Bit Binary Oneof-Eight Decoder 
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- 1  
- 2  
- 4  

8-53. Three-Bit Binary One-of-Eight Decoder 
- This device selects an output line (1-of-8) correspond- 

ing to the value of the binary input. For example, to 
make the 5G output go low, a binary 101 must be pre- 
sented to the select inputs. For the output to reflect 
the weighted binary input, all three lines to the 
control section must be active. See Figure 8-26. 

0 - *A 

8-54. Analog Multiplexer 
This device is the electronic version of a singlepole 
eight-throw (SP8T) switch. The binary code at the 
select inputs determines which analog input (lof-8) 
wil l  be routed to the output. The output is enabled by 
the F input. See Figure 827. 

h F  

J t O  
+ e l  * 
* 3  
j t 4  
* 5  
+ 6  
+ 7  

SELECT 
INPUTS 

1 

* MUX 

F 
- 

_1 

ANALOG 
INPUTS 

I 1 

FF 1 -- 
1 2 -- 

t 4 -- 
FF 8 -- P 

21 -- 263 

2 X-*Y - 10 -- 
(BINTO 3 

FF '-- 7-SEG) 3 
10 -- 4 2-- 

4 -- 
FF 8 -- 

m 

0 
LL 

10 8 

a 3- 
b - 

L-! 
d 
e 

3- 
3- 

f 
3 -  

9 3- 

ANALOG 
jc, OUTPUT 

Figure 8-27. Analog .Multiplexer 

8-55. Digital-to-Analog Converter 
The analog output of the digital-bandog converter 
is a current which is proportional to the binary- 
weight of the input multiplied by [VmF(+) - 
VmF(-)]/R In other words, the output current is 
proportional to the maximum possible current 
through R divided by the binary value at the digital 
input. The analog output is thus attenuated by any 
value between 0 and 255. See Figure 828. 

8-56. Seven-Segment Decoder/Driver/Latch 

The seven-segment decoder converts a four-bit 
binary code to drive a variable number of the "a" 
through "g" output lines, which in turn drive the 

(Coder) 

Service 

individual segments of a seven-segment common 
cathode display. Internal circuitry drives the indi- 
vidual LED elements of the display and limits the 
current flowing through them. This device latches 
the coded input when C1 is low. The output lines are 
enabled when V2 is high or any flip-flop is high. See 
Figure 8-29. 

ANALOG 
OUTPUT * 

Figure 8-28. Digital-to-Analog Converter 

r CODER 

Figure 8-29. Seven Segment Decoder/Driver/Lach (Coder) 
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8-57. Analog Switch 
The analog switch is a bi-directional device, as is 
indicated by the doubleended arrow. The F1 input 
is the gate. F1 indicates the input and output 
(labeled with “1’s’’) are dependent on this input. See 
Figure 8-30. 
I I 

12,A 3A.’,4 - 
12.A 3.A.1.4 - 
‘.2,A 3.A.1.4 - 
’.2A 3.A.1,4 - 

I J 
Figure 830. Analog Switch 

8-58. Read Only Memory (ROM) 
This device has an eight-bit word length. Locations 
in memory (32 total) are addressed by the fivebit 
binary code at the Address Input. The G input must 
be low to enable the outputs. The outputs are open- 
collector. See Figure 8-31. 

ADDRESS 
INPUTS 

Model 8901A 

8-59. Static Random Access Memory (RAM) 
This device is a 256 word static memory. Each word 
is four bits in length and is addressed via the address 
lines. Both of theinputs to G1 must be low to enable 
the device. The G2 input must be low to write into 
memory and the G3 input must be high to read from 
memory.F4, when low, enables the output; F4, when 
high, disables the output. See Figure 8-32. 

8-60. LINEAR DEVICE THEORY 

8-61. Operational Amplifiers 
The source of gain in an operational amplifier can 
be characterized as an ideal, differential voltage am- 
plifier having low output impedance, high input 
impedance, and very high differential gain. The out- 
put of an operational amplifier is proportional to the 
difference in the voltages applied to the two input 
terminals. In use, the amplifier output drives the 
input voltage difference close to zero through a feed- 
back path. 

cn 
W 

-I 
VI 
VI 
W 
a 
0 
0 
U 

z 

t x + y  I 
I’ I 

64 
128 

ENABLE [ 4 & t G 1  

ENABLE -4 G2 

ENABLE 
OUTPUl 

I- 
3 
E z 

c- 
3 

3 
0 

E I 
Figure 831. Read Only Memory (ROM) Figure 832. Static Random Access Memory (RAM) 
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When troubleshooting an operational amplifier ur- 
lcuit, measure the voltages at the two inputs; the 
difference between these voltages should be less 
than 10 mV. (Note: This troubleshooting procedure 
will not work for operational amplifiers which are 
configured as comparators.) A difference voltage 
much greater than 10 mV indicates trouble in the 
amplifier or its external circuitry. Usually, this dif- 
ference will be several volts and one of the inputs 
will be very close to one of the supply voltages (e.g., 
+15V or -15V). 
Next, check the amplifier's output voltage. It will 
probably also be close to one of the supply voltages 
(e.g., ground, +15V, or -15V). Check to see that the 
output conforms to the inputs. For example, if the 
inverting input is more positive than the non- 
invertinginput, the output should be negative; if the 
non-inverting input is more positive than the invert- 
ing input, the output should be positive. If the output 
conforms to the inputs, check the amplifier's ex- 
ternal circuitry. If the amplifier's output does not 
conform to its inputs, it is probably defective. 
Figures 8-33,8434, and 8-35 show typical operational 
amplifier configurations. Figure 8-33 shows a non- 
inverting buffer amplifier with a gain of 1. Figure 
8-34 is a non-inverting amplifier with gain deter- 
mined by R1 and R2. Figure 8-35 is an inverting 
amplifier with a gain determined by R1 and R2. 

INPUT IMPEDANCE-VERY HIGH 
OUTPUT IMPEDANCE-VERY LOW 

Figure 8-33. Non-Inverting Amplifier (Gain = 1) 

V 
INPUT IMPEDANCE - VERY HIGH 
OUTPUT IMPEDANCE - VERY LOW 

Figure 8-34. Non-Inverting Amplifier (Gain = 1 + R1 /Re) 

INPUT IMPEDANCE - R 2  
OUTPUT IMPEDANCE - VERY LOW 

Figure 8-35. Inverting Amplifier [Gain = -R1 /R2] 
8-62. Comparators 
Comparators are used as level sense amplifiers, 
switch drivers, pulse height discriminators, and 
voltage comparators. A voltage reference is con- 
nected to one of the amplifier's outputs as shown in 
Figures 8-36 and 8-37. When theinput signal voltage 
crosses the reference, the output goes positive; the 
output remains positive until the signal recrosses 
the reference. 

VSIGNAL <VREF, VOUT = -V 
VSIGNAL>%EF, "OUT =+V 

Figure 8-36. Non-Inverting Comparator 

+V 

-V 

Figure 837. lnvwting Comparator 
8-63. SCHEMATIC DIAGRAM NOTES 
Table 8-6 summarizes the symbology used in pre  
senting many of the devices used in the Modulation 
Analyzer. 
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Table 8-6. Schematic Diagram Notes (1 of 7) 

Q 
0 

SCHEMATIC DIAGRAM NOTES 

Asterisk denotes a factory-selected value. Value shown is typical. 

Dagger indicates circuit change. See Section VII. 

Tool-aided adjustment. 0 Manual control. 

Encloses front-panel designation. 

Encloses rear-panel designation. 

Circuit assembly borderline. 

Other assembly borderline. 

Heavy line with arrows indicates path and direction of main signal. 

Heavy dashed line with arrows indicates path and direction of main feedback. 

Indicates stripline (i.e., RF transmission line above ground). 

Wiper moves toward cw with clockwise rotation of control (as viewed from 
shaft or knob). 

Numbered Test Point 
measurement aid provided. 

Encloses wire or cable color code. Code used is the same as the resistor color code. 
First number identifies the base color, second number identifies the wider stripe, 
and the third number identifies the narrower stripe, e.g., <941) denotes white 
base, yellow wide stripe, violet narrow stripe. 

A direct conducting connection to earth, or a conducting connection to a structure 
that has a similar function (e.g., the frame of an air, sea, or land vehicle). 

A conducting connection to a chassis or frame. 

Common connections. AI1 likedesignation points are connected. 

Letters =off-page connection, e.g., . 
Number = Service Sheet number for off-page connection, e.g.,12. 

Number (only) = on-page connection. 
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Table 8.6. Schematic Diagram Nates 12 of 71 
. .- 

SCHEMATIC DIAGRAM NOTES 

% 

Indicates multiple paths represented by only one line. Letters or names identify 
individual paths. Numbers indicate number of paths represented by the line. 

Coaxial or shielded cable. 

Relay. Contact moves in direction of arrow when energized. 

Indicates a pushbutton switch with a momentary (ON) position. 

Indicates a PIN diode. 

Indicates a steprecovery d i o c  (typically used as comb generator). 

Indicates a Schottky (hot-carrier) diode. 

Multiple transistors in a single package-physical location of the pins is shown in 
package outline on schematic. 

Indicates an opto-isolator of a LED and a photoresistor packaged together. The 
resistance of the photoresistor is a function of the current flowing through the LED. 

Identification of logic families as shown (in this case, ECL). 
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Table 8-6. Schematic Diagram Notes @ of 71 
. .. 

DIGITAL SYMBOLOGY REFERENCE INFORMATION 

Input and Output Indicators 
Implied Indicator-Absence of polarity indicator (see below) implies that the 
active state is a relative high voltage level. Absence of negation indicator (see 
below) implies that the active state is a relative high voltage level at the input 
or output. 

Polarity Indicator-”he active state is a relatively low voltage level. 

Dynamic Indicator-The active state is a transition from a relative low to a 
relative high voltage level. 

Inhibit Input-Input that, when active, inhibits (blocks) the active state outputs of 
a digital device. 

Analog Input-Input that is a continuous signal function (e.g., a sine wave). 

Polarity Indicator used with Inhibit Indicator-Indicates that the relatively low 
level signal inhibits (blocks) the active state outputs of a digital device. 

Output Delay-Binary output changes state only after the referenced input (m t 
returns to its inactive state (m should be replaced by appropriate dependency or 
function symbols). 

Open Collector or Open Emitter Output - Output that must form part of a 
distributed connection. 
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Table 8-6. Schematic Diagram Notes (4 of 71 

3-STATE 

& 

21 

I m  

=1 

=m 

- - 

D 
XN 

t------) 

x-Y 

(Functional 
Labels) 

MUX 

DEMUX 

CPU 

PI0 

SMI 

DIGITAL SYMBOLOGY REFERENCE INFORMATION 

Input and Output Indicators (Cont’d) 

Threestate Output-Indicates outputs that can have a high impedance idis- 
connect) state in addition to the normal binary logic states. 

Combinational Logic Symbols and Functions 

AND-All inputs must be active for the output to be active. 

OR-One or more inputs being active will cause the output to be active. 

Logic Threshold-m or more inputs being active will cause the output to be active 
(replace m with a number). 

EXCLUSIVE OR-Output will be active when one (and only one) input is active. 

m and only m-Output will be active when m (and only m) inputs are active 
(replace m with a number). 

Logic Identity-Output will be active only when all or none of the inputs are active 
(i.e., when all inputs are identical, output will be active). 

Amplifier-The output will be active only when the input is active (can be used 
with polarity or logic indicator at  input or output to signify inversion,. 

Signal Level Converter-Input level@) are’different than output levelis ). 

Bilateral Switch-Binary controlled switch which acts as an on/off switch to 
analog or binary signals flowing in both directions. Dependency notation should 
be used to indicate affecting/affected inputs and outputs. Note: amplifier symbol 
(with dependency notation) should be read to indicate unilateral switching. 

Coder-Input code (X) is converted to output code (Y) per weighted values or a table. 

The following labels are to be used as necessary to ensure rapid identification of 
device function. 

Multiplexer-The output is dependent only on the selected input. 

Demultiplexer-Only the selected output is a function of the input. 

Central Processing Unit 

Peripheral Input/Output 

Static Memory Interface 
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Table 8-6. Schematic Diagram Notes 15 of 71 . . -  

i n  

G m 

FF 

T 

S 

R 

J 

K 

D 

+m 

-m 

-m 

-m 

(Functional 
Labels) 

mCNTR 

DIGITAL SYMBOLOGY REFERENCE INFORMATION 

Sequential Logic Functions 

Monostable-Single shot multivibrator. Output becomes active when the input 
becomes active. Output remains active (even if the input becomes inactive) for a 
period of time that is characteristic of the device and/or circuit. 

Oscillator-The output is a uniform repetitive signal which alternates between the 
high and low state values. If an input is shown, then the output will be active if and 
only if the input is in the active state. 

Flip-Flop-Binary element with two stable states, set and reset. When the flip-flop 
is set, its outputs will be in their active states. When the flip-flop is reset, its outputs 
will be in their inactive states. 

Toggle Input-When active, causes the flip-flop to change states. 

Set Input-When active, causes the flip-flop to set. 

Reset Input-When active, causes the flip-flop to reset. 

J Input-Analogous to set input. 

K Input-Analogous to reset input. 

Data Input-Always enabled by another input (generally a C input-see Depen- 
dency Notation). When the D input is dependency-enabled, a high level at D will set 
the flip-flop; a low level will reset the flip-flop. Note: strictly speaking, D inputs 
have no active or inactive states-they are just enabled or disabled. 

Count-Up Input-When active, increments the contents (count) of a counter by 
“m” counts (m is replaced with a number). 

Count-Down Input-When active, decrements the contents (count) of a counter by 
“m” counts (m is replaced with a number). 

Shift Right (Down) Input-When active, causes the contents of a shift register to 
shift to the right or down “m” places (m is replaced with a number). 

Shift Left (Up) Input-When active, causes the contents of a shift register to shift to 
the left or up “m” places (m is replaced with a number). 

NOTE 
For the four functions shown above, i f  m is one, it is omitted. 

The following functional labels are to be used as necessary in symbol build-ups to 
ensure rapid identification of device function. 

Counter-Array of flip-flops connected to form a counter with modules m (m is 
replaced with a number that indicates the number of states: 5 CNTR, 10 CNTR, 
etc.). 
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REG 

SREG 

ROM 

RAM 

mAm 

Gm 

Cm 

Vm 

Fm 

Table 8-6. Schematic Diagram Notes (6 of 7) 

DIGITAL SYMBOLOGY REFERENCE INFORMATJON 

Sequential Logic Functions (Cont'd) 

Register-kay of unconnected flipflops that form a simple register or latch. 

Shift Register-Array of flipflops that form a register with internal connections 
that permit shifting the contents from flip-flop to flip-flop. 

Read Only Memory-Addressable memory with read-out capability only. 

Random Access Memory-Addressable memory with read-in and read-out 
capability. 

Dependency Notation 

Address Dependency-Binary affecting inputs of affected outputs. The m prefix is 
replaced with anumber that differentiates between several address inputs, indicates 
dependency, or indicates demultiplexing and multiplexing of address inputs and 
outputs. The m suffix indicates the number of cells that can be addressed. 

Gate (AND) Dependency-Binary affecting input with an AND relationship to 
those inputs or outputs labeled with the same identifier. The m is replaced with a 
number or letter (the identifier). 

Control Dependency-Binary affecting input used where more than a simple AND 
relationship exists between the C input and the affected inputs and outputs (used 
only with Dtype flip-flops). 

ORDependency-Binary affecting input with an ORrelationship to those inputs or 
outputs labeled with the same identifier. The m is replaced with a number or the 
letter (the identifier). 

Free Dependency-Binary affecting input acting as a connect switch when active 
and a disconnect when inactive. Used to control the %state behavior of a 
$state device. 

NOTE 
The identifier (m) is omitted if it is one-that is, when there is only one dependency 
relationship of that kind in aparticular device. When this is done, the dependency 
indicator itself (G, C, F. or V) is used to prefix or suffix the affected (dependent) 
input or output. 

Miscellaneous 

Schmitt Trigger-Input characterized by hysterisis; one threshold for positive 
going signals and a second threshold for negative going signals. IT 
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Table 8-6. Schematic Diagram Notes (7 of 7) 

DIGITAL SYMBOLOGY REFERENCE INFORMATION 

Miscellaneous (Cont'd) 

Active Active State-A binary physical or logical state that corresponds to the true state of 
an input, a n  output, or a function. The opposite of the inactive state. 

Enable Enabled Condition-A logical state that occurs when dependency conditions are 
satisfied. Although not explicitly stated in the definitions listed above, functions are 
assumed to be enabled when their behavior is described. A convenient way to think 
of it is as follows: 
A function becomes active when: 

it is enabled (dependency conditions-if any-are satisfied) 
and its external stimulus (e.g., voltage level) enters the active state. 
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BD4 

Service 

Front Panel Keyboard and Display 

8-64. PRINCIPLES OF OPERATION 
The discussions that follow cover the principles of 
operation of the Modulation Analyzer. Each discus- 
sion is based on and referenced to a Service Sheet. 
For an introductory discussion of overall instrument 
theory of operation, see Principles of Operation for 
Simplified Block Diagram in the Operating Manual. 

8-65. Overall Instrument-Service Sheet BD1 
General. The Modulation Analyzer is physically 
divided into five functional sections. Service Sheets 
BD2 through BD4 break the operation of the instru- 
ment along similar lines as listed in a b l e  87. 

Table 8-7. Instrument Block Diagram 
and Functional Section Breakdown 

I lS;wvi; I Functional I 
Section Circuits 

BD2 RF RF Input, Input 
Mixer, IF, Local 
Oscillator 

I BD2 I Power Supply I Power Supplies, Fan I 
BD3 

BD4 

Audio 

Digital 

Demodulators, Audio 
Circuits, Voltmeter, 
Calibrators 
Controller, Instrument 
Bus, Counter, Remote 
Interface 

The Input Attenuator is set to provide the Input 
Mixer with an optimum input level. The attenuator 
pads are set by the Controller which receives signal 
level information from the RF and IF level detectors 
(via the Voltmeter). 

Mixer and IF. The Input Mixer down-converts the 
RF input to the IF. The frequency of the IF is 
normally the LO frequency minus the signal 
frequency. 
The IFis centered at 1.5 MHz for input signals in the 
range 10 to 1300 MHz. (However, an IF of 455 kHz 
can be manually selected.) For signals between 2.5 
and 10 MHz, the IF is 455 kHz. Below 2.5 MHz, the 
signal is passed directly into the IF without being 
down converted (unless the 455 kHz IF is manually 
selected). 
The IF is amplified by a low-noise, 33 dB IF 
Amplifier. The 2.5 MHz Low-Pass Filter following 
the amplifier determines the IF frequency response 
when the 1.5 MHz IF is selected. The 455 kHz Band- 
pass flter preceeding the amplifier determines the 
response of the IF when the 455 kHz IF is selected. 

AM Demodulator. The AM Demodulator is an ALC 
loop with a relatively slow response time. The IF 
signal is amplified and detected by the AM and 
Level Detector. The dc component of the deteded 
signal is compared to a stable, dcreference. If the dc 
voltage is different from the reference, the difference 
is amplified by the ALC Feedback Amplifier which 
drives the Voltage-Variable Amplifier to force the 
detected voltage to equal the reference. 
The AM, which is riding on the IF camer, is too fast 
for the ALC loop to respond to and produces an ac 
voltage in the detector which is proportional to the 
AM. After demodulation and filtering by the 260 
kHz Low-Pass Filter, the signal is processed by the 
Audio Circuits. The d t e r e d  AM from the detector, 
along with its dc component, is sent to the rear- 
panel AM OUTPUT jack. 
The filtered IF signal is buffered and sent to the 
rear-panel IF OUTPUT jack and FM Demodulator. 
It is also detected by the IF Detectors which sense 
for the presence of IF during an automatic signal 
search (the IF Present and Stop Sweep lines) and 
output the IF level to the Voltmeter (the IF Level 
line) to help set the input attenuation and to make a 
TUNED RF LEVEL measurement. 

FM Demodulator. The FM Demodulator consists 
of IF Limiters and an FM Discriminator (frequency- 
to-voltage converter). The limiters provide 66 dB 
of gain with limiting to reduce the effects of AM and 
noise on FM measurements. The signal from the 
limiters also drives a Counter input when IF 
frequency is measured. The FM Discriminator pro- 
duces a voltage linearly proportional to the IF 
frequency. The FM variations in the IF frequency 
appear as an ac component on the output. The ac 

837 



Service 

Type of Processing 

High-Pass Filters 

Low-Pass Filters 

FM De-emphasis 
Networks 

FM De-emphasis 

Signal Polarity 

Relative Gain Steps 

Selection 

component is amplified then filtered by the 260 kHz 
Low-Pass Filter and processed by the Audio Cir- 
cuits. The output from the FM discriminator (with 
both ac and dc components) is also sent to the 
rear-panel FM OUTPUT jack, and the filtered dc 
component is used to tune the LO in the track- 
tune mode. 

Range of Processing 

20 Hz (through path) 
50 Hz 
300 Hz 

3kHz 
15 kHz 
>20 kHz Oow ringing) 
>200 kHz (260 kHz LPF) 

25 Irs 
50 Ps 
75 rs 
750 PS 
None 

Redisplay On 
Redisplay Off 

Inverting 
Non-inverting 

0 dB 
20 dB 
40 dB 

Audio Circuits. Before the audio signal is measured 
or sent to the MODULATION OUTPUT jack it is 
processed by various filters, amplifiers, and attenua- 
tors. For FM, the audio may also be deemphasized. 
For QM the signal is integrated. Factors which 
control the audio processing are measurement mode, 
selected features, audio level, input frequency, and 
selected special functions. Qble 88 summarizes the 
types of signal processing. 

The Audio Range Detectors are used to determine 
the audio gain (the Audio Range line) and to sense 
audio overloading (the Audio Overload line). 

Voltmeter. The demodulated signal is detected by 
both the Average Detector and the Peak Detector. 
The output from the Peak Detector is always present 
at the rear-panel RECORDER OUTPUT jack. The 
detector outputs are two of several Voltmeter inputs 
switched by the Input Selector. The Voltmeter 
consists of a Voltage-to-Time Converter whose out- 
put is applied to the Counter. The Voltage-to-Time 
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Converter produces a Stop-Count Puise with a 
duration interval between pulses proportional to the 
dc input voltage. The pulse gates the Counter which 
counts the 10 MHz time base reference. The count 
accumulated during the gate interval is proportional 
to the input voltage. Other inputs into the Voltmeter 
include: RF level, IF level, average IF level (normally 
equal to the ALC reference), audio range level, AM 
calibrator level, and various service-related voltages 
not shown. 

Local Oscillator. The heart of the LO is a 320 to 650 
MHz High-Frequency Voltage-Controlled Oscillator 
(HF VCO). After passing through the program- 
mable LO Divider, the HF VCO signal becomes the 
LO drive to the Input Mixer. The LO Divider is 
programmed to divide the HF VCO by powers of two 
from 2-1 to 28, (i.e., from atimes 2 to a divide by 256). 
Thus the LO can tune from 1300 MHz to 1.24 MHz in 
ten octave ranges. A fixed divideby-eight output 
from the LO Dividers is the LO (HF VC0+8) input 
to the Counter. 
There are three tuning modes: 
1. manual tuning-low noise, 
2. automatic signal seeking and  tuning-low 

noise, and 
3. automatic tracking of a moving signal. 
Consider the sequence followed for manual tuning. 
When a frequency is entered from the Keyboard, the 
LO is configured as in Figure 8-38. The Digital-To- 
Analog Converter (DAC) is connected to the HF 

Figure 6-38. LO Configuration: DAC to HF VCO 
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VCO tune input as shown. Knowing the desired fre 
quency, the Controller computes the octave number 
(n) for the LO Divider and sets the DAC to its mid- 
range. Then an iterative sequence of counting the 
LO and adjusting the DAC is carried out until the 
LO is near the correct frequency. 

Next, the LO is configured as a phase lock loop as 
shown in Figure 8-39. The DAC is now connected to 
the tune input of a highly stable, Low-Frequency 
Voltage-Controlled Crystal Oscillator (LF VCXO). 
The LF VCXO drives the Sampler at a nominal (but 
tunable) 2 MHz rate. The other input to the Sampler 
is the HF VCO. The Sampler drives the HF VCO 
tune line through the b e  Integrator and Amplifier. 
The HF VCO is thus phase locked to a harmonic of 
the LF VCXO which greatly improves its noise and 
frequency stability. 

Figure 838. LO Configuratioa DAC to LF VCXO 
Before closing the phase lock loop, the DAC is set 
near the low end of its range. When the loop is first 
locked, the LO frequency is slightly low, but after an 
iterative sequence of counting the HF VCO and 
tuning the LF VCXO by the DAC, the LO is brought 
to within 500 Hz of the desired frequency. During 
the process of fine tuning the LO, the DAC may 
reach the end of its tuning range. If this happens, 
the Controller will break the lock loop, set the DAC 
to the other end of its range, and lock will be reestab 
lished to a different harmonic of the LF VCXO. 

The automatic tune mode is similar to the manual 
tune mode except the LO is first swept from the top 
to the bottom of each octave range by the Sweep 
Current Source. See Figure 8-40. If the LO sweeps 
past a signal at the INPUT, the down-converted 
signal appears in the IF and is detected by the IF 
Detectors. The signal on the Stop Sweep l i e  im- 
mediately turns off the Sweep Current Source. With 
no input to the Tune Integrator and Amplifier, the 
HF VCO will remain approximately tuned to the 
input signal, and the frequency of the LO (and thus 
the input) can be determined by the Controller. 
Once the signal has been found after a sweep of all 
octaves, it is found four more times by sweeping just 
the octave where it was first found and two octaves 
above it. This is necessary in case the signal has 
AM which was in a deep trough when the funda- 
mental of the LO passed through and was out of 
the trough when the strong third harmonic of the 
LO passed through. 

Figure 8-40, LO Configuration HF VCO Sweep 
Having now found an input signal, the Controller 
manipulates the LO through a series of tuning 
sequences to search for the fundamental of the input 
that was found. Once the fundamental of the input 
signal is identified, the LO is tuned to approximately 
1.5 MHz above that signal. The Counter then 
accurately counts the LO and the IF and thus 
determines the frequency of the input signal. 
(Signal frequency = LO frequency - intermediate 
frequency.) 
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At this point the LO is configured as in Figure 8-40, 
and the tuning continues as in the manual tune 
mode using the computed input frequency in place 
of a keyboard-entered frequency. 
In the track mode the LO is configured as in Figure 
8-41. Here a dc voltage from the FM Demodulator is 
fed back to the HF VCO tune line. This forms a 
frequency lock loop. If the frequency of the input 
signal changes, the HF VCO is tuned to follow it. 
The gain of the loop depends on the octave number 
of the LO Divider. This gain variation is compen- 
sated for by adjusting the gain of the Track Loop 
Amplifier in the tune line. 

Figure 841. LO Configuration: Track 
Counter. Operation of the Counter is conventional. 
The input signal to the Counter is gated by a Time 
Base pulse which has an accurately known period. 
While the Counter is gated, the Counter increments 
one count for each input cycle. When the Time Base 
disables the Counter, the accumulated count is 
transferred to storage registers (in this case, the 
Controller), and the Counter is cleared. When the 
Time Base again gates the Counter, the count 
sequence repeats. The stored count is then processed 
by the Controller (it is multiplied by an appropriate 
scale factor) and transferred to the display or used 
internally by the Controller. The Controller itself 
also forms the final stages of the Counter and keeps 
8-40 

track of the number of Time Base pulses that occur 
while the Counter is gated. 
The Time Base is derived from a 10 MHz reference. 
The reference can be either internal or external. 
Switching to external is done automatically when 
an external reference is applied to the rear-panel 
TIME BASE 10 MHz INPUT jack. The 10 MHz 
reference is divided by 1600 by the Time Base Di- 
vider to become the Counter gate. A 2 MHz output 
(from a divideby-five) is used as the Controller clock. 
The Input Selector selects one of several possible 
inputs to the Counter. In the case of the input from 
the Voltmeter, the output from the VoltagetuTime 
Converter gates the 10 MHz reference which is 
counted by the Counter, while a Ramp Gate pulse 
from the Counter periodically resets the Voltage-to- 
Time Converter. 

Calibrators (Option 010). The FM Calibrator con 
sists of a 10.1 MHz VCO which toggles between two 
frequencies at a 10 kHz rate. During each measure- 
ment cycle, the VCO switches to the upper frequency 
and is measured by the Counter. It then switches to 
the lower frequency and is again counted. The 
Controller then computes the deviation (one-half 
the difference of the two frequencies). The FM 
Source is then allowed to toggle. When the CAL 
IBRATION OUTPUT is connected to the INPUT, 
the FM calibration factor is displayed. 
The AM Calibrator receives its input from the output 
of the 10.1 MHz VCO of the FM Calibrator which is 
not toggled during AM calibration. This signal is 
limited and applied to the Amplitude Modulator. 
The modulator toggles at a 10 kHz rate between a 
nominal level and twice that level. This produces 
33% AM. 
To enhance the accuracy of the calibrator, measure- 
ments are made on the output of the modulator with 
the Amplifier/Detector on a static basis, and the 
AM depth is computed. As with the FM Calibrator, 
the AM Calibrator output, when measured by the 
instrument, displays the AM calibration factor. 

Power Supplies. The instrument is run from five 
regulated supplies: +40V, +15V, -15V, +5V, and 
-5V. The +15V supply continues to power the high- 
stability time base reference (Option 002) when the 
instrument LINE is switched to STBY. 

Controller and Remote Interface. The Controller 
plays a key role in governing the instrument opera- 
tion. The Microprocessor in the Controller outputs 
information to configure the instrument, reads back 
and processes measurement results, reads back vital 
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status information to prevent invalid measure- 
- ments, and services intemrpts h m  .the Keyboard 
or Remote Interface. Information from the Input/ 
Output (I/O) port of the Microprocessor is camed to 
the rest of the instrument by the Instrument Bus. 
'&pically, the data on the Instrument Bus are 
decoded and latched at the various assemblies, then 
the decoded information is distributed to the 
appropriate circuit. 
Information within the Controller itself is handled 
by three main buses: the ROM Control Bus (which 
coordinates the various devices which make up the 
Controller), the Address Bus (which addresses the 
ROM and RAM), and the Data Bus (which carries 
information to or from the ROM and RAM). Since 
the Remote Interface contains some Controller 
devices, these buses are also distributed to it. 
The Remote Interface receives inputs from the 
external interface bus (HP-IB), processes the infor- 
mation, and intermpts the Controller in a manner 
similar to the Keyboard. It also processes the 
measurement information and outputs it on the 
HP-IB if requested. The Remote Interface is de- 
signed to make operation &om an external com- 
puting controller as similar as possible to operation 
from the front panel. 

Instrument Software Supenrisor Flowchart. The in- 
strument's software is structured in a form called 
the supervisor. It is a loop that is continuously 
traversed, with measurements made near the end, 
after checks for proper frequency tuning, proper RF 
and IF level, and wrrect audio range. Arithmetic 
manipulation (e.g., for the ratio function) follows 
the measurement, and the program then loops back 
up to display. 
The frequency, level, and audio blocks verify that 
the instrument is adjusted to make an accurate 
measurement. A measurement is not made until all 
of the tests are passed in immediate succession. If a 
test is not passed, corrective action is taken. The 
decision after that block then forces the program 
back to the top of the supervisor, bypassing the 
measurement for that loop. 
The software interface with the hardware makes 
use of two concepts called software state and hard- 
ware state. The software is located in 22 bytes of 
RAM and totally describes the state of the instru- 
ment. On power-up, the initialization procedure 
loads the software state from ROM. Keyboard and 
HP-IB entry routines modify only the software state 
and do not effect the hardware immediately. The 
setup block in the supervisor is where the hardware 
state is made to conform with the software state. 

Setup is not the only place where hardware is 
..affected; the frequency tuning, leveling, audio 
ranging, and measurement blocks manipulate the 
hardware as well. 
In a normal stable measurement cycle, the program 
takes the measurement display branch a t  the top of 
the supervisor and so avoids the time overhead 
associated with the setup block. However, if the 
program loops back before taking a measurement, or 
if an error condition exists, the nonmeasurement 
display branch will be traversed, thus lighting an 
appropriate display and going through the setup 
block. 
The Keyboard and HP-IB interrupt the flow around 
the loop, forcing the Microprocessor to execute a 
short program and then return to the loop as shown 
in the diagram. Since the supervisor can be inter- 
rupted at any point but always returns to a single 
location, Keyboard and HP-IB interrupts must abort 
the current measurement and start a new measure- 
ment cycle. 
The Keyboard and HP-IB can be thought df as a 
medium through which the user requests a certain 
instrument setup. It is important to note that the 
actual instrument setup is guaranteed to conform to 
the Keyboard request only at the moment a measure 
ment is taken. The Controller may change the 
instrument hardware at other times to optimize its 
tuning, leveling, and ranging functions. For ex- 
ample, in troubleshooting, 3.1 SPCLmay be keyed in 
to check if the 455 kHz IF filter is being selected 
properly. If there is no RF input signal and the 
instrument is trying to auto-tune, it would be dis- 
covered that both IF filters are being used. The 
proper test would have been to use a Direct Control 
Special Function (0.031 SPCL). 
The microprocessor-based Controller interacts 
closely with the hardware of the instrument. Many 
circuits are used by the Controller for different 
functions at different times. Thus, a specific failure 
in one circuit can show up as a collection of 
symptom that superficially seem unrelated. For 
example, a failure of the squelch detector in the FM 
Demodulator can result in frequency errors when 
tuning to an RF signal with large amounts of AM. 
The appearance of several symptoms can often be 
used to advantage as they provide many avenues to 
pursue when tracking down a problem. 
A clear line is drawn between special functions used 
for service (i-e., Direct Control Special Functions 
and Service Special Functions) and normal instru- 
ment operation. When these special functions are 
used, normal instrument functions are suspended. 
When the special function mode is left to resume 
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normal measurements, all effects of these special 
. functions on hardware are lost. As an example, a 
Direct Control Special Function can be used to 
activate a particular Input Attenuator to check its 
operation. But once normal measurements are 
resumed, the attenuator setting will revert back to 
what it was before the Direct Control Special 
Function was invoked. 
8-66. RF and Power Supply Sestions- 

General. The RF Section contains the RF Input, IF 
Amplifier, and Local Oscillator (LO). The entire 
section is shock mounted to minimize microphonics 
ontheLO andwellshieldedtominimizeRFleakage. 
RF Input Assembly (A%). The RF Input Assembly is 
the instrument’s front end. It receives the RF input 
signal and attenuates it to an optimum level for the 
Input Mixer. 
The RF level is sensed by the RF Level Detector. 
The output of the detedor is buffered by the Detector 
Amplifier and applied to the Voltmeter. The Con- 
troller uses the RF Level Detector when automati- 
cally setting the RF Attenuator and when making 
RF LEVEL measurements. The RF Level Detedor 
senses the peak of the FtF voltage including AM 
envelope peaks. 
The Overpower Detector compares the detected RF 
level with a reference. If the RF level (with AM 
envelope) exceeds lW, the Overpower Protection 
relay is deactivated (opened) and latched. Pressing 
any key will reset the relay. 
If the instrument is tuned to a frequency greater 
than 10 MHz, the 5.25 MHz High-Pass Filter can be 
switched in to eliminate low-frequency signals on 
the input which can pass directly into the IF. Special 
Function 3 controls the selection of the 5.25 MHz 
High-Pass Filter (as well as the IF filter). 
The Input Attenuator consists of one 10 dB pad and 
two 20 dB pads for a range of 0 to 50 dB. The RF path 
is switched between the thru-lines and attenuator 
pads by RF relays as determined by the Controller. 
Table 89 lists the pads which are switched in on the 
attenuation ranges. 

Table 8-9. Attenuator Pad Selection 

. 

Service Sheet BD2 

Attenuation 

O d B  
10 dB 
20 dB 
30 dB 
40 dB 
!%dB 

Pads Selected 
- 

Thru-Line 
10 dB 
20 dB No. 1 
10dBit20dBNo. l  
Both 20 dB 
All 

Table 8-10 lists the attenuation selected for various 
.measurement conditions and approximate RF input 
signal levels. 

Table 8-10. Signal Level VS. Attenuation 

~~ 

-25 to -16 
-16 t o  -6 
+ t o 4  

4 to 14 
14 to 24 
24 to 30 

-20 to -13 
-13 to -3 
-3to7 

7to17 
17 to 27 
27 to 30 

I *Input Attenuation for RF LEVEL measurement is 50 dR 
and overrides Special Functions 1 .1  to 1.5. 

Input Mixer Assembly (A17). The Input Mixer Assem- 
bly converts the input RF signal to the IF. Part of 
the IF filtering is included in this assembly. The LO 
is tuned so that the LO frequency minus the signal 
frequency is the IF. The LO can also be manually 
tuned so theIF responds to the image, i.e., when the 
signal frequency minus LO frequency equals the IF. 
In this case the phase of the FM is inverted. 
TheInput Mixer has twomodes of operation: it down 
converts the input signal to the 1.5 MHz or 455 kHz 
IF; or, for signals below 2.5MHz, it passes the signal 
directlyinto theIF.Thefrequencyrangeofthe1nput 
Mixer (for down conversion) is 2.5 to 1300 MHz. 
(Down conversion can be extended below 2.5 MHz 
with the 455 kHz IF and manual tuning.) The 
normal operating signal level is less than -16 dBm 
for AM and -6 dBm for FIW and +M. The down- 
converted input signal is not used during RF 
LEVEL measurements. 
The LO signal for the Input Mixer comes from the 
LO Dividers through the LO Amplifier. 
The IF frequency response is determined by the IF 
Filters and IF Amplifier. The 455 kHz Bandpass 
Filter determines the response of the 455 kHz IF and 
is switched in automatically for input signals in the 
range of 2.5 to 10 MHz. The frequency response of 
the 1.5 MHz IF is determined by RF input blocking 
capacitors (not shown), the 4 MHz Low-Pass Filter, 
and (principally) the2.5 MHz Low-Pass Filter (in the 
A6 AM Demodulator Assembly). The 4 MHz Low- 
Pass Filter is switched in when the 1.5 MHz IF is 
selected. When the IF filter selection is automatic, 
the 1.5 MHz IF is selected for signals in the range of 
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10 to 1300 MHz or 150 kHz to 2 5  MHz. Special 
..Function 3 controls the IF frequency (=.well as 
the 5.25 MHz High-Pass Filter in the RF Input 
Assembly). 

IF Amplifier Assembly (A18). The IF Amplifier in- 
creases the signal from the Input Mixer to a level 
suitabletodrivethe AM and FM Demodulators. The 
IF strip is designed for low noise, linear phase shift 
v6. frequency (i.e., constant group delay) to m h h i z e  
FM distortion, and flat frequency response to mini- 
mize incidental AM &e., AM occurring as the result 
of FM). 

. Local Oscillator. The Local Oscillator consists of the 
LO Divider Assembly (A19), Lo Control Assem- 
bly (A20), Low F'requency VCXO Filter Assembly 
(AZl), Low F'requency VCXO Assembly (A22), 
Sampler Assembly (MI, and High F'requency VCO 
Assembly (A24). The overall operation and different 
tuning modes of the LO are described in Service 
Sheet BD1. Special Function 4 controls LO tuning. 

High Frequency VCO Assembly (A24). The High 
Frequency VCO has a nominal frequency range of 
320to 650 MHz. The output is buffered by two Output 
Buffer Amplitiers. One output drives the LO Divider, 
theothertheSampler.ThetuneinputtotheHFVC0 
has a switchable lead-lag network (Tune Voltage 
Filter) to reduce phase noise. The network is 
switched out while seeking a signal and is switched 
in when tuned. 

LO Divider Assembly (AlS). The signal from the HF 
VCO, after passing through the LO Divider Assem- 
bly, is the LO drive to the Input Mixer. The LO 
Divider Assembly has one Doubler stage (640 to 1300 
MHz u) range), one thru-path (320 to 640 MHz 
range), and eight LO Dividers (I.% to 325 MHz 
ranges). Each divider is a high-speed divide by two. 
The Divider Output Gates enable and cascade the 
appropriate dividers for the range selected. The first 
three dividers are always enabled. The 40 to 81.25 
MHz output of the third divider is the LO (HF 
VCOa8) input to the Counter. 
To prevent mistuning on the doubler range, which 
can result from spurious LO signals, the input to the 
Doubler is filtered by a tunable Doubler Input Filter. 
The filter primarily suppresses the third harmonic 
of the HF VCO which becomes the 312 harmonic of 

.the doubled signal. The Doubler High-Pass Filter 
following the Doubler suppresses the fundamental 
feedthrough (the 112 harmonic). 

Low Frequency VCXO and Filter Assemblies (A22 and 
A2l). The Low F'requency VCXO is a highly stable, 
tunable reference oscillator to which the HF VCO is 
locked in the low-noise tune modes. It consists of two 
tunablecrystal oscillators (nominally 9.26and 11.26 
MHz) mixed together to produce a 2 MHz output. 
The two oscillators can each be tuned in opposition 
approximately 6.25 kHz for a total tuning range of 2 
MHz k 6.25 kHz. This tuning scheme allows a broad 
tuning range while retaining the high stability of 
the individual oscillators. The 2 MHz Low-Pass 
Filter and 2 MHz Bandpass Filter (A21) reject 
unwanted mixing products which appear as spur- 
ious AM and FM residual tones. CarefuI selection of 
the crystal frequencies minimizes the output of 
spurious mixing products. 

Sampler Assembly (A23). The Sampler is the phase 
detector of the phase lock loop. The tunable 2 MHz 
signal from the LF VCXO drives the Sampling 
Bridge through the 2 MHz Limiter and Impulse 
Generator. The output of the Impulse Generator is a 
train of extremely short-duration pulses with the 
repetition rate of the 2 MHz signal. The pulses 
momentarily turn on the diodes (i.e., close the 
switch) of the Sampling Bridge and pass the signal 
from the HF VCO. The output from the Sampling 
Bridge is thus the HF VCO sampled at a 2 MHz rate. 
If the two signals are harmonically coherent, the 
output will be a dc voltage with a level determined 
by the phase and amplitude of the HF VCO. The 
action of the phase lock loop tunes the HF VCO to 
drive the voltage to zero. If the relationship is not 
strictly harmonic (Le., phase lock is broken), the 
output is a beat note with a frequency equal to the 
difference between the HF VCO and the nearest 
harmonic of the LF VCXO. The output .of the 
Sampling Bridge, which is the phase error voltage, 
is smoothed and buffered by the Sampler Amplifier. 
The tune voltage for the HF VCO is supplied by the 
HF VCO Tune Integrator and Amplifier. The n n e  
Integrator has several sources of input: the Sampler 
Amplifier, the 'hack Loop Amplifier, the Sweep Up 
Current Source, the Sweep Down Current Source, 
and the DAC Control Amplifier. Only one input is 
active at a time. If one of the current sources is ac- 
tive, the Tbne Integrator sweeps the HF VCO. If the 
input is one of the amplifier outputs, the f i n e  Inte- 
grator is configured as part of a feedback loop 
receiving its input from the FM Demodulator. 
The grounding switch at the input of the T h e  Inte- 
grator is open only when the Sampler Amplifier is 
connected to its input. When the amplifier is not 
connected, the switch is closed to keep signals at 
the Sampler Amplifier output from coupling into 
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the k e  Integrator. The Outpf-Lack Detector at the 
s - Sampler amplifier output senses the presence of 

ripple and lights the OUT OF LOCK annunciator to 
indicate lock has broken. A BW Control line also 
lights the annunciator when the lbne Voltage Filter 
has not been turned on. This line also controls the 
bandwidth of the T h e  Integrator. The bandwidth 
is narrowed in the low-noise phase lock and track 
modes (i.e., always when tuned). 
The No-HF-VCO Detedor lights the NO HF VCO 
annunciator if the amplitude of the signal from the 
HF VCO is too low. The 700 MHz Low-Pass Filter in 
the Sampling Bridge input line filters out harmonics 
of the HF VCO to assure proper sampler gain. 

LO Control Assembly (Ut)). The LO Control Assem- 
bly contains the digital decoders and latches for the 
entire RF Section and the low-frequency analog 
circuits that control and tune the LO. 
The Digital-to-Analog Converters (DACs) drive 
either the LF VCXO (through the LF VCXO Ampli- 
fier) or the HF VCO (through the DAC Control and 
HF VCO b e  Integrator and Amplifier). The DAC 
outputs a current that is proportional to the weight- 
ing of the bits of its digital input. The amplifiers 
following the DAC convert the current into a 
tune voltage. 
The LF VCXO 'hne Voltage Filter filters the tune 
line to the LF VCXO to reduce phase noise in the 
low-noise phase lock mode. This is necessary b e  
cause the tune input is outside of the phase lock loop. 
The Sweep Down Current Source sweeps the HF 
VCO when the LO searches for the input signal. 
The Sweep Up Current Source is the retrace for the 
sweep. 
The 'Rack Loop Amplifier is used only in the track 
mode. Its input is the dc output from the FM 
Demodulator which is proportional to the IF center 
frequency. If the input signal changes frequency, 
the HF VCO is tuned via the 'Rack b o p  Amplifier 
and W e  Integrator to keep the IF at a nominal 1.5 
MHz. ('hack tuning is not permitted with the 455 
kHz IF.) Thus the track mode is the only tuning 
mode where the LO 'locks" on to the input signal 
(i.e., a frequency lock loop is formed). 
The 'Rack Loop Amplifier has a Werent gain for 
each LO range. This compensates for the change in 
LO tuning sensitivity caused by the to Dividers. 

Power Supply Assemblies (A10 and A26). The five 
regulated supplies are: +15V, -15V, +40V, +5V, and 

--5V. .Each supply h a  its own secondary winding 
on the Line 'Ikansfonner and its own full-wave 
rectifier. The latter four supplies are referenced from 
a44 

the +15V supply. Each supply is a series regulator 
I type..When theinstrument is switched to STBY, the 

+15V supply remains on and supplies current only 
to the high-stability time base reference oscillator 
(Option 002). In STBY the other supplies become 
referenced to OV and thereby shut themselves off. 
The supply switching is via the ONISTBY Relay. 
The fan is also switched by the relay. 

8-67. Audio Section-Service Sheet BD3 
General. The Audio Section contains the AM and 
FM Demodulators, Audio Circuits (including ampli- 
fiers, Glters, attenuators, switches, FM de-emphasis, 
etc.), Voltmeter, and AM and FM Calibrators 
(Option 010). 

AM Demodulator Assembly (A6). The down-converted 
signal from the IF Amplifier is filtered by a 2.5 MHz 
Low-Pass Filter. The FM IF Buffer drives the FM 
Demodulator and rear-panel IF OUTPUT jack. The 
AM IF Buffer drives the AM Demodulator. 

The AM is demodulated by means of a precision, 
half-wave rectifier in an automatic leveling control 
(ALC) circuit. The buffered IF signal is amplified 
by a Voltage-Variable Amplifier then rectified (de  
tected) by the AM and Level Detector. The detected 
signal, after camer filtering, represents the camer 
level (dc component) plus AM (ac component). The 
ac  component accurately represents the AM only if 
the dc component is known or set to a known level. 
The detected signal is filtered and amplified by the 
Level Amplifier and Carrier Filter. It is then com- 
pared to a constant ALC Reference by the BW 
Control and Level Comparison Amplifier. The out- 
put of this amplifier is the carrier level error. The 
error voltage is amplified by the Resistor Drive 
Amplifier which sets the variableresistor input to 
the Voltage-Variable Amplifier. The resistor adjusts 
the IF level to cause the dc component of the camer 
to equal the ALC Reference. 

The amount of filtering in the comparison amplifier 
determines the minimum AM rate which can be 
accurately demodulated. An ALC Bandwidth Con- 
trol line sets the ALC loop for a fast or slow re- 
sponse. The feedback loop may also be defeated 
by the ALC Defeat line. Special Function 6 controls 
the ALC loop. 

The second output of the AM and Level Detector is 
buffered by the AM Output Buffer. One output of the 
buffer is fed to the rear-panel AM OUTPUT jack. 
The other output is fed to the audio circuits for 
filtering and audio processing. 
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I Modulation Range 

Service 

20 dB Attenuator 

The output of the FM IF Buffer is detected by two 
detectors. The IF Level Detector output is read by the 
Voltmeter. It is used by the automatic tuning routine 
and for making TUNED RF LEVEL measure- 
ments. The IF Resent Detector is used to stop the LO 
sweep during a signal search (independent of the 
Con troller 1. 
The Voltmeter also receives IF level information 
from the output of the Level Amplifier and Carrier 
Filter which is used for IF LEVEL measurements. 
The voltage from the Resistor Drive Amplifier is an 
indication of the ALC current driving the input 
resistor circuit. It is used for setting the Input 
Attenuator when the ALC is on. (When the ALC is 
off, the Input Attenuator is set using the IF Level 
Detector for FM or the level on the Average IF Level 
line for AM.) 

FM Demodulator (A4). The signal from the FM IF 
Buffer drives the FM IF Limiters. The limiters strip 
AM and noise off the IF to minimize demodulation 
of AM by the FM Demodulator (known as incidental 
FM). The three stages each have a gain of 22 dR. 
The output of the limiters is a square wave which 
drives a Precision Limiter. This limiter clamps the 
upper and lower levels of the squarewave to highly 
stable references required by the Chargecount 
Discriminator. For each cycle of the IF signal, the 
discriminator passes a fixed quantity of charge 
through the feedback resistor of an amplifier. The 
voltage developed at the amplifier’s output is pro- 
portional to the amount of charge delivered per unit 
of time. Fluctuations in IF frequency (FM) produce 
fluctuations in the output of the discriminator. The 
demodulated FM passes through the FM Output 
Amplifier and on to the audio circuits for further 
filtering and audio processing. 
The Squelch Switch grounds the output of the dis- 
criminator whenever the IF level detected by the 
Squelch Detector is insufficient. This attenuates the 
largenoisy output that would then result and speeds 
up recovery of the audio circuits from tuning induced 
transients. The Controller also activates squelch 
during tuning, measurement of RF LEVEL, and 
during part of the AM and FM Calibrator sequence. 
The signal from the FM IF Limiter also drives the 
Counter via the Counter IF Buffer. 

Audio Filter Assembly (A2). T h e  residual IF carrier 
on the demodulated AM or FM is filtered out by the 
260 kHz Low-Pass Filter in each path. These filters 
determine the audio bandwidth when L9 F I m R  is 
set to >200 kHz (except when the 455 kHz IF is 
selected). 20 dB Attenuator 1 partly sets the audio 
gain in FM and +M. 

The demodulated signal then passes through Ampli- 
fier 1 which has a gain of 8.9 dB. When selected, the 
15 kHz or >20 kHz Low-Pass Filters further filter the 
signal. The 15 kHz is automatically selected for the 
455 kHz IF. (The ~ 2 0  kHz Low-Pass Filter can also 
be selected.) The 6 dB Attenuator in the thru path 
matches the 6 dB loss through the other two filters. 
Amplifier 2 has 13.7 dB of gain. 20 dB Attenuator 2 
gives further audio range control. Amplifier 3 has 20 
dB of gain. The three amplifiers distribute the audio 
gain for optimum noise and distortion. Special 
Function 2 controls the overall audio gain. Table 
8-11 lists the modulation ranges and the associated 
attenuation. 

I FM I 4 4  I 
AM Depth Deviation Deviation I (%] 1 (kHz]* 1 (radians] 1 +I in 

I *With 7.50 ps FM DE-EMPHASIS and PRE-DISPIAY I wlected the FM ranges are 0.4.4. and 40 kHz. 

Audio De-emphasis and Output Assembly (A3). The 
Audio Deemphasis and Output Assembly contains 
further audio filtering, FM deemphasis, a *M in- 
tegrator, audio output amplifiers, and two audio 
level detectors. 
The 50 and 300 Hz High-Pass and 3 kHz Low-Pass 
Filters are active filters selected by the front panel. 
The four FM de-emphasis networks are single-pole 
low-pass filters with time constants of 750, 75, 50, 
and 25 ps. The 750 ps network is an active filter with 
20 dB of gain. 
The Phase Modulation Integrator converts the E’M 
input into an equivalent +M. This is because the 
instantaneous phase deviation is the integral of 
the instantaneous frequency deviation. 
The front-panel MODULATION OUTPUT is driven 
by an  inverting Output Amplifier. The output is 
always affected by audio filtering and FM d e  
emphasis when selected. The output to the Voltmeter 
is through the Inverting/Non-Inverting Amplifier. 
The amplifier has a gain of -1 when PEAK+ is 
selected and, for FM and +M, the input signal is 
down converted by the Input Mixer; otherwise, 
the gain is +1. The input to the amplifier can be 
selected to include (PRE-DISPLAY) or exclude F M  
de-emphasis. 
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The Absolute Peak Detector, Audio Overvoltage - ..- Detector, and the Voltmeter together sense the audio . 
signal level for determining the audio range. The 
Audio Overvoltage Detector compares the audio 
voltage to a reference. If the audio level is too large, 
the audio gain is reset to minimum. The detector is 
quick acting and sets a status flag which can be read 
by the Controller. The output of the Absolute Peak 
Detector (which detects the greater of the positive 
and negative peaks) is read by the Voltmeter. If 
either peak or the displayed measurement exceeds 
the limits set by the Controller, and if automatic 
ranging has been selected, the audio gain is reduced. 
The display normally predominates unless the sig- 
nal is filtered out by one of the filters on the 
assembly..The Absolute Peak Detector thus pre 
vents the active circuits ahead of the filters from 
being overdriven. 

Voltmeter Assembly (As). The voltmeter consists of 
an average detector, a peak detector, and a voltage 
to-time converter. 
The average detector consists of a precision Half- 
Wave Rectifier and a Summer and Filter. The 
summer amplifier adds the input signal, weighted 
by a factor of one, to the inverted and half-wave 
rectified input, weighted by a factor of two. The 
resultant sum is a full-wave rectified output. After 
filtering, the output dc voltage is equal to the 
signal’s rectified average. 
The Peak Detector captures the positive ac peak. A 
sampling switch at the output of the detector con- 
trols the transfer of the output to the Voltagetellme 
Converter and the discharging of the detector. 
Special Function 5 controls the discharge rate. 
The Input Selector selects one of many dc inputs into 
the Voltage-to-Time Converter. The output of the 
selector is a reference input into a Comparator. The 
Comparator’s other input is a constant ramp. The 
ramp is initiated by the Counter. As the ramp rises, 
the Counter counts its time base reference (10 MHz). 
When the ramp voltage equals the level of the other 
input, the Comparator signals the Counter to stop 
counting. The accumulated count represents the dc 
voltage. Ground is measured separately and sub- 
tracted tiom the Voltmeter measurement. Special 
Functions 49 and 50 allow direct access and display 
of the Voltmeter readings. 

FM Calibrator Assembly (Option OlO, AS1). The heart 
of the FM Calibrator is a 10.1 MHz VCO. A 10 kHz 
trapezoidal wave is applied to the tune line of the 
VCO which generates FM. During the CALIBRA- 
TION measurement, the VCO input ie rwitched to 
the upper frequency, fu, and the frequency is 
846 

measured by the Counter. Then the VCO input is 
.switchedtothelowerfrequency,f~,andthefrequency 
is again measured. The Controller calculates the 
peak deviation as 

f v - fL  FM=- 
2 

A measurement of residual FM is also made on the 
unmodulated VCO and entered into the calculation 
of the F‘M calibration factor. The FM signal is then 
measured, and the calibration factor is calculated . 
and shown on the display. The sensitivity of the VCO 
and tune voltage are designed to give approximately 
34 kHz peak deviation. 
To prevent ringing of the demodulated signal in the 
audio circuits, the modulation signal is given a slow 
risetime by the Tkapezoid Generator-a soft limiter 
which receives its input from the Wangle Gener- 
ator. The Wangle Generator and Mode Control 
comparator together form a relaxation oscillator. 
The output from the Mode Control comparator 
switches between a positive and negative output 
current. 
The integrator generates a negative or positive ramp 
depending on its input. When the output reaches the 
Mode Control reference, the comparator output 
switches sense to initiate a ramp in the opposite 
direction. 
Special Function 12 controls the FM Calibrator and 
permits its use with another H P  8901A. 

AM Calibrator Assembly (Option 010, A50). The input 
to the AM Calibrator is the unmodulated 10.1 MHz 
from the FM Calibrator. The signal passes through 
a Limiter and is applied to two similar Modulators 
(A and B) through two Amplifiers (A and B). Mod- 
ulator B is then switched on and off by the 10 kHz 
Modulation Oscillator through Current Source B. 
The outputs from the two Modulators are then 
summed in the Summing Amplifier, and the sum- 
med signal appears (after attenuation) at  the CALI- 
BRATION OUTPUT jack. If both signal paths are 
identical, the output from the calibrator is peri- 
odically toggling between a specific FW level and 
twice that level. This produces 33.33% AM. 
Because the two paths may differ slightly, accuracy 
of the AM Calibrator is enhanced by detecting and 
measuring the levels from the Modulators statically 
during an  initial calibration oequence. First, the 
voltage from the detector is measured with only 
Modulator B on via the X1 DC Amplifier (VB). It is 
also measured via the X10 DC Amplifier CVioN. 
Then Modulator B is switched off and Modulator A 
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on. The level is now measured via the X 10 DC 
. Amplifier (V~OA). .AM is then calculated by the 

formula 

A measurement of residual AM is also made on the 
unmodulated RF and entered into the calculation of 
the AM calibration factor. The AM signal is then 
measured and the calibration factor is calculated 
and shown on the display. 
To prevent ringing of the demodulated signal in the 
audio circuits, the modulation squarewave is given 
a slow risetime by the Current Sources. Special 
Function 13 controls the AM Calibrator and permits 
its use With another HP 8901A. 

8-68. Digital and Front Panel Sections- 

General. The Digital Section contains the Counter, 
Controller, and Remote Interface. The Front Panel 
Section contains the Keyboard and Display. 

Sewice Sheet BD4 

Counter Assembly (All). The counter consists of a 10 
MHz Reference Oscillator, Time Base Divider, Input 
Selector, four counter stages, and counter control 
circuits. The input to Stages 2 through 4 is selected 
by the Input Selector switch. When the LO frequency 
is counted, Counter Stage 1 is enabled and fed into 
Stage 2. The input to Stage 1 is the High F'requency 
VCO signal divided by eight. When the VoItmeter 
input is selected, the Selected Time Base Reference 
(10 MHz), gated by the Voltmeter Gate, is the input 
to Stage 2. Other inputs which can be selected are 
IF, FM Calibrator, and Internal and External Time 
Base (useful as a Counter self-check). 
The Counter countsin binary. Stage 1 is a divideby- 
eight. Stages 2 through 4 are divideby-sixteens. 
More stages of counting are contained in the micro- 
processor. In addition, the microprocessor also 
counts the number of Time Base periods. 
At the end of a count sequence, the Time Base 
disables the Counter via the Counter Gate Control. 
TheCaunter'Ikansfer Logicthen transfersthecount 
of the individual stages in parallel to the Controller 
via the Counter Output & Time Base Gating. First, 
the output from Stage 4 is transferred. Then the 
output from Stage 3 is loaded into Stage 4, and the 
output from Stage 4 is again transferred. This pro- 
cess is again repeated with Stage 2 loading into 
Stage 4 via Stage 3 and transferring. Finally, Stage 

1 is loaded into Stage 4 via Stages 2 and 3 and trans- 
ferred. (The output from Stage 1 is used only when 
counting the LO frequency.) 
To make a voltage measurement, the Voltage-to- 
Time Converter generates a pulse whose time 
interval is proportional to its dc input voltage. 
During this time interval, the Counter counts its 
time base reference. The count thus accumulated is 
proportional to the input voltage. The count is 
initiated when the Counter enables its Input Selector 
and the Voltageto-Time Converter (via the Ramp 
Gate). The Voltageto-Time Converter then closes 
the Voltmeter Gate (via the Stop Count line) and the 
Selected Time Base Reference passes into Counter 
Stage 2. When the time interval ends, the Voltmeter 
Gate is opened. Some time later, the Controller dis- 
ables the Counter and transfers the accumulated 
count to the Controller. 
The time base reference is either the standard 10 
MHz Reference Oscillator, the Option 002 10 MHz 
High Stability Crystal Oscillator, or an external in- 
put from the rear-panel TIME BASE 10 MHz INPUT 
jack. For Option 002, the crystal from the 10 MHz 
Reference Oscillator is removed and the oscillator's 
circuitry is driven by the High Stability Oscillator. 
In either case, when an external reference is applied, 
a detector senses the signal and throws the Time 
Base Select Switch to the external position. This is 
done in such a way as to minimize the interruption 
of the reference since (after dividing by five) it is also 
the Controller clock. 
The Time Base Divider divides the 10 MHz reference 
by 1600. The 6.25 kHz Time Base signal controls the 
enable period of the Counter and hence determines 
the Counter accuracy. 

Controller (A13). The Controller consists of a micro- 
processor, read-only memory (ROM ), random-access 
memory (RAM), a memory select decoder, and 
input/output interface circuitry. The microprocessor 
is divided into two devices-the Central Processing 
Unit (CPU) and a Static Memory Interface &MI ). A 
third device, a Peripheral Input/Output tPIO), is 
also included when the microprocessor interfaces 
with the Remote Interface Assembly. 
The Controller's program is stored in ROM. To 
retrieve information from ROM, the $MI, under 
control of the CPU, outputs the appropriate address 
on the Address Bus. Five of the sixteen address bits 
are decoded by the Memory Select Decoder to enable 
one of the ROM devices. Eleven other address bits 
address the individual ROMs. The enabled ROM 
then outputs eight bits of data onto the Data Bus 
from the location corresponding to the input 
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address. Information in ROM may be either a pro- 
s gram.instruction or data. In a similar manner 

temporary information is written to or read h m  the 
RAM. The RAM, however, is addressed by only 
eight of the eleven address bits, and inputs or 
outputs only four data bits. 

The CPU interprefs bytes from the ROM as data or 
instructions depending on the context of the pro- 
gram. If the byte is an  instruction, the outcome 
depends on the nature of the instruction. A simple 
instruction (such as add or shift) is executed im- 
mediately and the instruction in the next address 
fetched. More complex instructions fetch additional 
data or instructions from following addresses and, 
in the case of jumps and subroutine calls, cause 
program execution to move to another location 
in memory. 

When a front-panel key is pressed, an  interrupt is 
generated. The interrupt causes program execution 
to jump to a specified address location where the 
interrupt service subroutine is located. The sub- 
routine interrogates the Keyboard to determine 
which key was pressed and then takes the appro- 
priate action. HP-IB codes and commands interrupt 
the Microprocessor in a similar way. 

The CPU communicates with the SMI and PI0 
through the ROM Control (ROMC) lines and the 
Data Bus. The CPU does data manipulation (arith- 
metic and logic computations) and contains the 
clocking and control circuitry. The clock is normally 
derived from the Counter’s time base reference; 
however, ifthe clock fails (to an open circuit) or if the 
Counter Assembly is unplugged, a clock internal to 
the CPU will continue to generate clock pulses. The 
SMI interfaces with the external ROMs and RAM. 

The CPU also contains the bidirectional input/out- 
put (I/O) ports for communicating with the 
instrument hardware. This is done via the 
Instrument Bus discussed in the next paragraph. 
Four of the I/O bits, however, are reserved for ser- 
vicing of the Controller. Four LEDs driven from the 
port indicate errors encountered during power-up 
verification tests, measurement cycles, and Key- 
board and HP-IB interrupts. Four test points on the 
port can be used to initiate troubleshooting routines 
which use signature analysis. See TEST LEDs and 
Test Points, page 817. 

Instrument Bus. Figure 842 shows a typical hookup 
on the Instrument Bus. The Instrument Bus lines 
are broken down into three groups: enable (e), select . 

(s), and data (d). The enable code (e0 to e3) comes 
from I/O lines 10 through 13 of the CPU (A13U14). 
848 

Three of the lines are decoded by the Enable Code 
Decoder (A13U17) to activate one of eight unique 
enable lines (e = 0 to e = 7). The fourth line enables 
the decoder itself. The enable lines run to various 
instrument sections. ’&pically, each line is dedicated 
to a specific section or operational function; e.g., 
enable line e = 1 controls audio-related functions in 
the Audio Section. 
The select (SO to s3) and data codes (do to d3) come 
from I/O lines Ooto 07. The eight lines run in parallel 
to all sections of the instrument where they are 
decode@ on the assemblies. (In the RF Section one 
assembly, the A20 LO Control Assembly, decodes 
the Instrument Bus for the entire section.) Up to 16 
data codes for each of the 16select codes are possible 
for each active enable line. The select code typically 
selects a functional category on an assembly and 
the data code selects the specific function or config 
uration. On a given assembly the select codes are 
decoded only while the corresponding enable line is 
active. The data codes are in turn decoded and 
latched only when triggered by the decoded select 
line. The latched data drive the digital-to-analog 
devices which control the instrument hardware. 

On the schematic diagrams the lines leaving the 110 
ports of the CPU are labeled with a mnemonic such 
as s2(L) for I/O line 02. The “s” indicates a select 
code, “2” indicates that it is the third least-signifi- 
cant bit of the undecoded select code, and “(L)” 
indicates that the line is true ( 1) when the logic level 
is low. All bit position numbering begins with 0. The 
select codes go out on the Instrument Bus through 
Select Buffers which are simple inverters. Thus s2(L) 
goes out on the bus as s2(H). Decoded codes are 
labeled as e = 1(L) for example. The “e” indicates an 
enable code, “=” indicates decoding, “1” indicates a 
decoded hexadecimal 1 (binary OOOl), and “(L)” 
indicates the logic level corresponding to a true. The 
mnemonic e = 1 corresponds to e3e2ele0 = OOO1. Data 
codes are also buffered. ‘However, unbuffered data 
lines are also connected to the Instrument Bus for 
reading back data to the 110 ports. 

The example of F’igure 842 will be used to illustrate 
how the 50 Hz High-Pass Filter is selected. The filter 
(not shown) is activated when the output line of 
the High-Pass Filter Control (A3U16) labeled 50 Hz 
HPF(L) goes low. Register U16 is simply a latch; it 
does not decode the data. ‘Ib activate the 50 Hz High- 
Pass Filter, the CPU sends out the binary enable 
code 0001 (hexadecimal l), select code 0100 (hexa- 
decimal 4), and data code 0010 (hexadecimal 2). The 
Enable Decoder activates the line e = 1(L). The 
decoder was enabled because e%H) was low. Since 
s3(H) is low, and since e = 1(L) is also low, the Select 
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Figure 842. Example Showing Instrument Bus Hookup 

Decoder (A3U20) is enabled. The three least- 
significant bits of the select code are decoded and 
activate the s =4(L) line out of the decoder. This line 
clocks the data into the High-Pass Filter Control 
latch. Since the dl(H) line is high, the 50 Hz HPF(L) 
line goes low. This selects the 50 Hz High-Pass 
Filter. 

There is a direct relationship betwen the codes 
output on the Instrument Bus and the Direct Control 
Special Functions discussed on page 88. If the 
enable, select, and data codes are combined into a 
hexadecimal number “esd”, this becomes the Direct 
Control suffix. In the example here it is 142, corres- 
ponding to Direct Control code 0.142 discussed in the 
example there. Instrument control can be visualized 
as a series of Direct Control Special Functions 
issued under program control. 

The example above decoded only three of the four 
select code bits and used the data bits directly (or 
inverted them). Notice that if the code esd = 14 7 were 
issued, the thru path (No HPF), 50 Hz High-Pass 
Filter, 300 Hz High-Pass Filter, and Deemphasis 
Pre-Display switches would all be activated. On 
some assemblies the data codes may be decoded and 
select codes above 7 may be used. On other assem- 
blies certain select codes are used to enable readback 
devices which read back status or measurement 
data onto the unbuffered data lines. This is dis- 
cussed in more detail in connection with Special 
Functions, page 88. 

Keyboard and Display Assembly (Al). The Key- 
board and Display Assembly is both an input 
peripheral and an output peripheral to the Con- 
troller. The pressing of a key is sensed by the 
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Keystroke Detector. The detector interrupts the 
Microprocessor which then enters an interrupt ser- 
vice routine. The routine causes the key rows and 
columns to be scanned sequentially via the Key Row 
and Column Scanner to ascertain which key is 
down. This is accomplished by driving the rows in 
sequence with the select decoder and reading the 
state of the columns with the data readback lines. If 
no key closure is found (due, perhaps, to key 
bounce), the scan repeats. If no key closure is found 
after 50 ms, the Microprocessor leaves this routine 
and begins making a new measurement. 
Lighting of the key and annunciator lights and 
display digits and decimal points is by a straight- 
forward decoding of the Instrument Bus. Note that 
the lights in the keys do not light as a direct result of 
a key closure, but rather the Microprocessor, having 
recognized a key closure, sends the command out on 
the Instrument Bus to light the key light. 

Remote Interface Assembly (A14). The Remote Inter- 
face Assembly interfaces the Controller with the 
Hewlett-Packard Interface Bus (HP-IB). It performs 
necessary handshake operations, interprets the 
HP-IB control lines, and is both an input and output 
peripheral to the Controller. 
As an input peripheral, it accepts a byte from the 
HP-IB data lines under control of the bus handshake 
lines. It then interprets the data byte and the bus 
.control lines to see if the byte is an address (talk or 
listen), a command, or a data byte. When a byte is 
processed, one of three things happens: (1) the byte 
is ignored, (2) the byte is processed in hardware (e.g., 
some bus commands), or (3) the byte causes a Micro- 
processor interrupt (e.g., codes received while 
addressed to listen). The Microprocessor treats an 
HP-IB interrupt as it would an interrupt from the 
Keyboard. However, the HP-IB interrupt service 
routine first checks whether or not the byte is a 
command (e.g., Device Clear), address, or data (e.g., 
“Ml”). If it i s  an address or command, the byte is 
processed. If it is data, the routine first checks 
whether or not the instrument is in remote. If it is, 
the incoming byte is processed as program code. If 
not, the byte is ignored. After processing a byte, the 
Microprocessor tells the Remote Interface what to 
do next (e.g., input another byte, set a status latch, 
or prepare to output a byte). 
As an output peripheral, the Remote Interface takes 
a byte of status or measurement data from the Micro- 
processor and processes it over the HP-IB. It does 
this only after determining that the Modulation 
Analyzer. has been addressed to talk. The require 
service message (SRQ) is also output via the 
Remote Interface. 
850 

The Remote Interface Assembly consists of Hand- 
shake Logic, HP-IB hput/Output lkansceivers, 
Interface Control Logic, Address Decoder, part of 
the Microprocessor, and Instrument Bus interface 
circuits. 
The Handshake Logic controls the asynchronous 
transfer of bytes over the HP-IB. It does this without 
interruption of the Microprocessor whenever the 
byte is data but the Modulation Analyzer is not 
addressed to listen or whenever the byte is not an 
interrupting bus command. It also provides the 
means for the Microprocessor to complete the hand- 
shake if the byte is an interrupting type. 
When the Modulation Analyzer is accepting bytes, 
the Handshake Logic monitors the Microprocessor 
and HP-IB and signals the HP-IB talker or bus 
controller when the Modulation Analyzer is ready 
to receive, tells the Microprocessor when valid data 
is on the HP-IB, and tells the HP-IB talker when the 
Microprocessor has accepted the data. When the 
Modulation Analyzer is outputting data or status 
bytes, the Handshake Logic tells the Microprocessor 
when the HP-IB listener is ready to receive, provides 
the Microprocessor with logic to tell the listener 
when data is valid, and tells the Microprocessor 
when the listener has accepted data. 
The HP-IB Input/Output ’Ikansceivers act as HP-IB 
buffers and sendlreceive switches. They are con- 
trolled by the Interface Control Logic. 
The Interface Control Logic together with the 
Address Decoder determines the talk or listen status 
of the interface and whether or not the Micropro- 
cessor should be interrupted. The ROM in the 
Handshake Control Logic is addressed by two of the 
HP-IB data lines, the Address Decoder, and one of 
the HP-IB control lines (Attention, ATN). The ROM 
contains the control information for the Interface 
Control Logic and the Microprocessor. 
If the Modulation Analyzer’s listen address is recog- 
nized by the Address Decoder, the Microprocessor 
attempts to set the Remote Enable Flip-Flop. If the 
HP-IB Remote Enable (REN) control line is true, the 
flip-flop is set (if not already set), and the Micropro- 
cessor sets a status bit in memory. Each time the 
Microprocessor performs any remote-dependent 
operation, it checks both the status bit and the flip 
flop output (Remote Enable Latch, RNL). Both must 
be set for the instrum’ent to remain in remote. If 
REN goes false at any time, the Remote Enable 
FlipFlop is cleared, and the instrument is no longer 
in remote. 
The Address Decoder compares the address set by 
the Address Switches with the five least significant 
input bytes to determine if the instrument is being 
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addressed. The Interface Control Logic looks at the 
. output of the Address Decoder and the next two 

input bits to determine if it is a talk or listen address 
and if the instrument should respond to it. The result 
of this determination modifies the address to the 
ROM in the Interface Control Logic. 
The Address Readback Gates output the address 
from the Address Switches onto the Instrument Bus 
data lines when Special Function 21 (HP-IB Ad- 
dress) is selected. This is how the Controller reads 
the HP-IB address. (See HP-IB Address in the 
Detailed Operating Instructions in the Operating 
Manual.) 
The portion of the Microprocessor that directly 
handles the HP-IB input/output resides on the 
Remote Interface Assembly. This includes the ROM 
(not to be confused with the ROM in the Interface 
Control Logic) that contains the HP-IB routines of 
the instrument software, a Memory Select Decoder 
(to enable the ROM when needed), and a Peripheral 
Input/Output (PIO). The P I 0  is a device that routes 
the HP-IB data to and from the CPU and the HP-IB, 
provides a communication link between the CPU 
and the Remote Interface hardware, and provides 
the means for interrupting the CPU. One of the two, 
eight-bit PI0 output ports connects to the HP-IB 
data lines and the other to the handshake and 
control logic. 

NOTE 
For purposes of troubleshooting the Con- 
troller, the Remote Interface Assembly 
may be unplugged. Provision has been 
made to allow the instrument to work 
with only the loss of the HP-IB and 
LIMIT functions. 

Although the Remote Interface Assembly receives 
data and operating information from the PIO, it is 
primarily through the Instrument Bus that it is 
amtrolled (Commands such as SRQ that need rapid 
processing come fiom the PIO). A Select Decoder 
decodes the select lines when enabled by code e = 4. 
The decoded select lines enable or disable parts of 
the Remote Interface Assembly. 

8-69. RF input (AlS)-Senrice Sheet 1 
General. The RF Input Assembly contains the 
Input Attenuator, Overpower Protection, RF Level 
and Overpower Detector, and 5.25 MHz High-Pass 
Filter. Together, these circuits provide a suitable 
input signal for the Input Mixer (see Service 
Sheet 2). 

5.25 MHt High-Pass Filter. The 5.25 MHz High- 
Pass Filter must be switched in by entering user 
Special Function 3.3 or 3.4 SPCL. Its function is to 
prevent the IF from responding to low-frequency, 
spurious signals which may be present along with a 
higher frequency input signal. The filter is a diplexer 
type which presents a 50R termination to all fie 
quencies present at its output (whether above or 
below the cutoff frequency). An example of such a 
signal is the IF itself. The 5011 termination improves 
the RF flatness of the Input Mixer over the wide 
range of input frequencies. The filter is switched in 
by relay K2 via driver transistor 62. 

Input Attenuator. The Input Attenuator is com- 
posed of two 20 dB pads and one 10 dB pad for a 
range of 0 to 50 dB in 10 dB steps. Each pad is a 
resistive pi network. The first shunt arm of 20 dB 
No. 1 has two resistors (R15 and R19) in parallel to 
handle the brunt of high-level RF power. The pads 
are switched in by relays K3, K4, and K5 driven by 
transistors Q6, Q7, and Q8 respectively. 

RF Level Detector. The RF Level Detector tCRl 
and CR2) senses the positive peak of the input 
signal. The detected dc voltage is used to initially set 
the Input Attenuator, to give an indication of RF 
level when the RF LEVEL measurement mode is 
selected, and to deactivate the Overpower Protec- 
tion relay. Because the detector can introduce a 
slight amount of clipping on the input signal, it is 
switched slightly off after the instrument is tuned to 
the input signal except when measuring RF level. 
The detector is shut off when QlO is on. 

Detector Amplifier. U1 and U2 form a unity-gain 
amplifier and peak detector with offset. U2 detects 
the peaks of the signal from the RF Level Detector 
when AM is present on the signal. Whenever the 
voltage at the non-inverting (+) input of U2 exceeds 
that of the inverting input (-), the output transistor 
of U2 (see Note 2 on the schematic) turns on and 
charges C22 from its emitter until the voltage across 
C22 equals the input voltage at the inverting input 
plus the constant drop across CR7, R34, CR8, and 
R42. Ul is simply a unity-gain buffer amplifier. 
When the input voltage drops, the output of U2 
shuts off, and C22 remains charged to its previous 
level. R39 and R41 slowly discharge C22 when the 
input signal level is lowered or removed. CR7 and 
CRS are biased on by R26 which acts as a current 
source. CR7 and CRB are hot camer diodes whose 
offset voltage tracks that of CR1 and CR3 with 
temperature. Fine adjustment of the offset is made 
with R42 which is set for zero output from U1 when 
no input signal is present. 
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Overpower Detector. The Overpower Detector ampli- 
. fier U3 senses when the output from the RF Level 

Detector and voltage divider R36, R54, and R37 
exceeds +2.7V (set by R43, R44, and hysteresis 
resistor R56) which corresponds to 1W of input 
power. The output of U3A then goes low and d e  
activates the Overpower Protection relay K1 via the 
LO Control circuits (see Service Sheet 15). K1 
remains deactivated until reset by the operator 
pressing any front-panel key. 
The OVERPOWER(L) output line from U3A is also 
an input line from the LO Control circuit which 
performs two other functions. First, the line is used 
to discharge the storage capacitor C22 of the Detec- 
tor Amplifier between RF LEVEL measurements. 
Second, the line is used to turn off the RF Level 
Detector when RF LEVEL is not being measured 
after the instrument is tuned. To accomplish these 
two tasks, a quasi-low is put on the line by the LO 
Control circuits. The low does not trip the overpower 
circuit but is low enough to set the Detector Amplifier 
Discharge comparator U3B low which discharges 
C22. It also turns off the RF Level Detector by 
turning on 811, Q9, and QlO. In this state the RF 
Level Detector can still sense an overpower condi- 
tion and trip the Overpower Protection. 

Relay Drivers. The drivers for the five relays are 
similar. A TTL low at the base of a driver transistor 
(Ql, Q2, QS, Q7, or Q8) turns the transistor on and 
energizes the relay. The relay contacts move in the 
direction of the arrow. The capacitors across the 
relay coils suppress the flyback voltage when the 
coil is deenergized and improve switching speed. 
Control of the relays is via the LO Control circuits 
(see Service Sheet 15). 

8-70. Input Mixer (A17)-Service Sheet 2 
General. The Input Mixer Assembly down-converts 
the input signal to an intermediate frequency (IF). 
For input signals above 2.5 MHz, the IF is equal to 
the LO frequency minus the signal frequency. The 
IF is normally 1.5 MHz for frequencies above 10 
MHz and 455 kHz for frequencies between 2.5 and 
10 MHz. Below 2.5 MHz the input signal passes 
directly through the Mixer into the IF Amplifier 
without down-conversion. The Input Mixer Assem- 
bly contains the Mixer, LO Amplifier, and two IF 
filters (a 455 kHz Bandpass Filter and a 4 MHz 
Low-Pass Filter). The 4 MHz Low-Pass Filter is 
followed by a 2.5 MHz Low-Pass Filter in the AM 
Demodulator Assembly which determines the fre 
quency response of the 1.5 MHz IF (see Service 
Sheet 3). For principles of operation of the IF 
Amplifier (A18), see Paragraph 8-71, this page. 
8-52 

LO Amplifier. The input to the LO Amplifier is a 
1.25to 1301.5MHz signal which comes from the LO 
Divider Assembly (see Service Sheet 11). The ampli- 
fier has a gain of approximately 10 dB and drives 
the L port of the Mixer CU1) at about +10 dBm. The 
amplifier has two stages, Q4 and QS, which are 
actively biased by Q5 and Q7 respectively. Using 
Q4 and Q5 to illustrate the biasing, notice that for dc 
levels the emitter of Q5 is connected directly to the 
collector of Q4-L3 is an RF choke. The base of QS is 
fixed at the voltage determined by voltage divider 
R1 and R2. The emitter of Q5 is normally a junction 
drop above this. The collector of Q5 is the source of 
dc base current for Q4. Changes in the collector 
voltage Of Q4 alter the collector current of Q5 which 
regulates the collector voltage of Q4. 
The gain of each stage is inversely proportional to 
the total emitter resistance and directly proportional 
to the collector load. C3 increases the gain slightly 
at high frequencies. 

Mixer. Mixer U1 is a singlebalanced type (i.e., 
signals at the L port are balanced out at the R and I 
ports but signals at the R port are not balanced at 
the I port). This permits low-frequency input signals 
to pass into the IF without down-conversion. The 
LO signal is coupled into the Mixer by UlT2. IF is 
coupled out from the center tap of the same trans- 
former. UlCl  is the first element of the IF filters that 
follow. UlTl  optimizes the impedance seen by the 
IF Amplifier. The Input Pad before the Mixer's R 
port improves the flatness over the wide range of 
input frequencies by presenting a constant imped- 
ance to the IF at the R port. The Limiter adds 
protection to the Mixer. 

IF Filters. The 455 kHz Bandpass Filter has seven 
poles and a 3 dB bandwidth of 200 kHz. L8 is 
adjusted for best passband flatness to minimize 
incidental AM (AM generated in the IF as the result 
of FM). L11 is adjusted primarily for best phase 
linearity vs. frequency in order to minimize FM 
distortion generated in the IF. The filter is switched 
in by Q3 and Q1 which forward-bias CR3 and CR6 
when the output of U2B goes low. This also 
turns on DS1. 
The 4 MHz Low-Pass Filter has three poles. It is 
switched in by Q2 which forward-biases CR4 and 
CR5 when U2A goes low. Control of the filters is via 
the LO Control Assembly (see Service Sheet 15). 

8-71. IF Amplifier (A18)-Sewice Sheet 2 
General. The signal from the Input Mixer, whether 
down-converted or not, is amplified by the IF 
Amplifier. The amplifier is a low-noise type with 33 
dB of gain and a phase compensation network to 
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reduce FM distortion. The IF Amplifier has three 
.stages. For principles of operation of the Input 
Mixer (A17), see page 852. 
IF Input Amplifier. The first stage, Q7 and Q5, is low 
noise and has 20 dB of gain. An active input 
impedance, the result of feeding signal back to the 
input through R6, generates a lower source noise 
than would be generated by a strictly passive 
resistance. The input impedance is essentially equal 
to R6 divided by the amplifier gain. The gain is 
approximately R9 divided by R7. 
Inverting Amplifier. The second stage is a unity-gain 
amplifier with a phaseshift characteristic that can 
be adjusted to compensate for phase shifts generated 
in .the 1.5 MHz IF system. This compensation 
improves FM distortion. The IF shape can also be 
adjusted to minimize incidental AM. 
A simplified diagram of this stage is shown in 
Figure 8-43. Q1 is shown as an amplifier with a gain 
of -1, Q2 with a gain of t1 .  The voltage gain for the 
circuit is 

V2 (R-jX) 
V1 (R+jX) 
-= - 

which has a constant magnitude (+1) and a variable 
phase shift. The impedance jX is formed by L1, L2, 
C15, and (216. Ris  formed by the combination of R17, 
R23, and R24. R is fine adjusted by R23 for optimum 
phase shift (minimum FM distortion) at 1.5 MHz. 
R19 fine adjusts the gain of Q1 for best flatness 
(minimum incidental AM) at 1.5 MHz. 

v1 v2 

Figure 843. Simplified Diagram of Phase Compensation Amplifier 

IF Output Amplifier. The third stage is a 13 dB 
amplifier which drives the AM Demodulator. Its 
gain is approximately one plus R29 divided by R27. 

8-72. AM Demodulator (A6)- Service Sheet 3 

General. AM is demodulated by rectifying the IF 
signal and by forcing the average of the IF signal to 
be a constant level by means of an automatic level 
control (ALC) loop. The rectified IF, after filtering 
the IF carrier, accurately represents the carrier 
average plus its AM envelope. In fact, the 9% AM 
equals the level of the ac component divided by the 
level of the dc component times 100%. Since the 
average carrier level is forced to be constant, the %I 

AM is proportional to the level of the ac component 
alone. The demodulation process is illustrated in 
Figure 8-45. 

2.5 MHz Low-Pass Filter and AM IF Buffer. The 2.5 
MHz Low-Pass Filter determines the IF frequency 
response when using the 1.5 MHz IF or when the 
input signal is not down-converted. The filter has 
six poles and is designed for best flatness up to 2.5 
MHz. At 2.5 MHz the flatness can be fine adjusted 
with C8 for minimum incidental AM. The filtered IF 
is routed to the AM IF  Buffer and a n  FM IF Buffer 
(see Service Sheet 4) where it is further routed to the 
FM Demodulator, IF Level and IF Present Detec- 
tors, and the rear-panel IF OUTPUT. 
Voltage-Variable Amplifier. The Voltagevariable 
Amplifier adjusts its gain in response to the dc 
output from the AM and Level Detector. Thus it is 
the “leveler” of the ALC loop. In its most basic form 
it is a variablegain, inverting operational amplifier 
as shown in Figure 8-44. 

Rb I 

* 
Figure 8 4 .  Simplified Diagram of the Voltage-Variable Amplifier 

The gain of the VoltageVanable Amplifier is 
-Rb/Ra and it is accoupled. Ra is the photoresistor 
of the opteisolator U4. Rb is R24. 
The R-Setting (that is, Resistancesetting) Loop is a 
feedback circuit which adjusts the input resistance 
of the Voltagevariable Amplifier in proportion to 
the collector current of Q23 (the Control Current 
Source). This current, in turn, is proportional to the 
amplitude error of the IF signal. 

8-53 
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Comparison Ampliiier U5 senses the difference in 
.the voltage drop between R14 and the photoresistor 
of U4 in series with R22. The voltage drop across 
R14 is fixed. The voltage across the photoresistor 
and R22 depends on the collector current of Q23 and 
the resistance of the photoresistor. The difference in 
the two voltage drops is amplified by U5 which 
drives the LED of U4 via current source QS. This 
varjes the resistance of the photoresistor in such a 
manner as to reduce the voltage drop difference to 
zero. (The higher the current through the LED, the 
lower the resistance of the photoresistor.) 
To clarify the action of the R-Setting Loop, suppose 
that a condition of too high an IF level causes the 
collector current of 623 to decrease. The voltage a t  
the inverting I-) input of U5 drops and lowers the 
collector current of Q6. The LED of U4 glows less 
brightly and the resistance of the photoresistor 
increases. This results in two effects: the voltage at 
the inverting input of U5 rises to the level present at 
the non-inverting (+) input, and the gain of the 
Voltagevariable Amplifier decreases. Thus the IF 
level is reduced. 
The Voltagevariable Amplifier is designed to oper- 
ate over a gain range of at least 161 (24 dB) with a 
maximum gain of 4 (12 dB). Q4 and Q5 provide the 
forward gain of the amplifier. The transistors are in 
cascode (a common-emitter transistor driving a 
common-base transistor) for well-defined perform- 
ance at 1.5 MHz. C23 and R29 frequency compensate 
the amplifier. C20 prevents high-frequency peaking 
of the amplifier. 
Q21 and 620 form a unity-gain, buffer amplifier 
which drives the AM and Level Detector. Q31 
improves the symmetry of the overdrive character- 

istics of the buffer amplifier. This is needed because - the AIL loop initially receives signals when its 
ALC gain is maximum (the no-signal condition). 

AM and Level Detector. The AM and Level Detector 
rectifies the IF carrier. Q13 to 816, CR9 and CRlO, 
and associated components form a precision, active, 
half-wave rectifier. A simplified diagram of the 
rectifier is shown in Figure 846. The circuit is 
essentially an inverting operational amplifier with 
two parallel feedback paths which each conduct 
current in a different direction as determined by 
CR9 and CRlO. The path through CR9 can produce 
only negative voltages at the output to the Level 
Amplifier and Carrier Filter. This feedback path 
contains the network R73, R74, C43, and U which 
acts as a constant resistance (equal to R73) between 
CR9 and the amplifier’s inverting (-) input, but 
low-pass filters the IF  going to the AM Output 
Buffer. 

The emitter of Q13 is the amplifier’s common-base 
inverting input. The base of Q13 is the ac grounded, 
non-inverting input of the amplifier. Q13 is followed 
by a cascode stage Q15 and Q14. R58 and C40 
frequency compensate the amplifier. Ql6 is a t 13.8V 
regulator and RF decoupling circuit. CR6 and CR7 
protect the amplifier in the event of unusual condi- 
tions at the input. 

AM Output Buffer. Q17, Q18, and 819 form a unity- 
gain buffer amplifier which interfaces the demod- 
ulated AM with the rear-panel AM OUTPUT and 
the audio circuits. R87 and C50 further filter the IF 
camer. R88 and C51 form the first two elements of a 
complex 260 kHz Low-Pass Filter (see Service 
Sheet 7). 

TO AM OUTPUT 
BUFF E R 

TO LEVEL AMPLIFIER 
AND CARRIER FILTER 

R76 CRlO 
L 

b r  
4 k  * 41  

- R49 FROM 

VARIABLE 
AMPLIFIER 

VOLTAGE- - i 
-~ ~ ~ 

Figure 846. Simplified Diagram of AM and Level Detector 
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Level Amplifier and Carrier Filter. U3 and asso- 
ciated components form an inverting ampliser and 
IF carrier and AM ripple filter. Note that the 
non-inverting (+) input of U3 connects through R75 
to the inverting input (namely, the emitter of Q13) of 
the AM and Level Detector which is its “virtual” 
ground. Thus the two amplifiers have a common 
signal-ground reference. 

BW Control and Level Comparison Amplifier and 
Inverting Amplifier. The dc output of U3 represents 
the IF carrier level. This output is compared against 
a stable reference voltage. Any difference between 
the voltages is amplified by U1 and U2 and alters 
the current from the Control Current Source. U1 
adds additional filtering to the detected IF and 
determines the response time of the ALC loop to 
variations in IF level (i.e., it determines the ALC 
bandwidth). Q2 permits selection of the 0.1 dE3 
bandwidth of either 20 Hz when off or 200 Hz when 
on. When QZ is on, the time constant of the inte 
grator U1 is the product of R55 and C31. When Q2 is 
off, the time constant is the product of R51+ R54 + 
R55 and C31; C36 adds additional filtering. Q2 is 
switched by 627 and Q3. 

ALC Reference. The very stable voltage reference 
for the ALC loop is supplied by the voltagereference 
diode VR3. VR3 is biased on by a regulated current 
source formed by 61, VR4, and associated compon- 
ents. The reference output is divided by R69, R65, 
and R66. Fine adjustment of the ALC Reference is 
via R65. 

Control Current Source. 623 generates a current 
which adjusts the input resistance and, hence the 
gain, of the Voltagevariable Amplifier. This is 
done via the R-Setting Loop. 
Switches Q26 and Qz8 are normally off and Q25 is 
normally on. Thus the output of U2 establishes the 
base voltage of Q B  and its emitter current. The 
collector of Q23is a constant (load-invariant) current 
source. The output of U2 works against the +15V 
supply through R26, R31, R32, and Q24 which is 
wired as a diode to temperature compensate the 
base voltage of 623. 
QZ2 produces a voltage at its collector that is pro- 
portional to the control current of Q23. This voltage 
can be monitored by the Voltmeter. The automatic 
leveling can be defeated, if desired, by switching off 
625 (user Special Function 6.2). The base of Q23 is 
then biased by R26, Q24, and R27. The combination 
of R123 and C17 forms a noise filter. 
8-56 

8-73. AM Demodulator (A6)- Service Sheet 4 

General. The filtered IF signal is buffered and 
deteded by two peak detectors. The output of the IF 
Level Detector is measured by the Voltmeter for use 
in determining the setting of the Input Attenuator 
and for the TUNED RF LEVEL measurement. The 
output of the IF Present Detector is used in the 
automatic tuning mode to sense the presence of an 
IF signal as the LO is swept through its ranges. Its 
output stops the LO sweep, bypassing the Con- 
troller, but can also be read by the Controller as 
needed. 

FM IF Buffer. 6 9  is an emitter-follower amplifier 
which drives the input to the FM Demodulator and 
the IF Detector Amplifier. QlO is an emitter-follower 
amplifier which drives the rear-panel IF OUTPUT 
jack. QlO receives its input from the output of Q9 
which is divided down by R92 and R93. 

IF Detector Buffer. Qll and Q12 and associated 
components form an active 50 kHz high-pass filter 
with approximately 16 dB of passband gain. It 
suppresses a phantom signal that can appear in the 
IF as the result of the LO sweep even when no input 
signal is present. 

IF Level Detector. CR15 detects the positive peaks 
of the IF signal. The detected peak is stored on C65. 
629 is a momentary switch to quickly discharge 
C65 upon request from the Controller. C70 charges 
C65 to a slightly negative value after being dis- 
charged by Q29. U6 and associated components 
form a unity-gain amplifier. A dc offset is generated 
by CR16 that thermally compensates CR15. The 
output is attenuated by R117 and R118 to make it 
compatible with the Voltmeter. 

IF Present Detector. CR14 detects the negative 
peaks of the IF signal. The detected peak is stored 
on C63. The value of C63 is small enough to allow 
rapid charging. U7 compares the output of the 
detector with a reference at its inverting (-) input. 
The reference is established by the +15V and -15V 
supplies, R104, R105, R109, and CR13 which ther- 
mally compensates CR14. When an IF signal is 
sensed, the output of U7 goes to a TTL low. R112 
provides hysteresis. 

IF Present Latch. UlOC and UlOD form a set-reset 
flipflop. When the IF Present Detector sense6 an IF 
signal, the flip-flop is set; that is, the output of UlOC 
goes low and UlOD goes high. This condition 
remains until the Controller resets the flip-flop by 
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momentarily causing a low on pin 9 of U8. Read- 
.back of the IF Present Latch is via Q30. Q30 is 
enabled when the Controller, via U9, places a low on 
the emitter. CR17 prevents 630 from becoming an 
active transistor in the inverted mode (i.e., the roles 
of collector and emitter are reversed) when the 
emitter is high and the collector is low. (For a 
discussion of the readback operation, see Direct 
Control Special Functions, page 8-8). 

Select Decoder and Dab Latch. See the general 
discussion under Instrument Bus, page 8-48. 

8-74. FM Demodulator (A4) - Service Sheet 5 
.General. The IFsignal to be FM demodulated is first 
passed through three amplifierAimiter stages to 
remove amplitude fluctuations. A buffer amplifier 
is also provided to drive the Counter and to isolate 
the demodulator from the digital noise on the line to 
the Counter. 

IF Limiters. The three limiter stages are nearly iden- 
tical, non-saturating differential amplifiers. Stage 2 
is discussed here in detail. The low-level differential 
gain is about 22 dB and is stabilized by the negative 
feedback resistors R14 and R22. The feedback 
resistors also extend the small-signal bandwidth so 
that the small-signal delay is equal to the large 
signal delay. C10 compensates for phase changes 
with level. The high-signal, output level is deter- 
mined by the current from current source Q19E 
being switched back and forth between differential 
transistors Q19A and Q193. This switching devel- 
ops a n  output voltage across load resistors R19 and 
R21. Emitter-followers Q19D and Q19C drive the 
next stage. Stage 3 drives the FM discriminator with 
its differential outputs and the Counter IF Buffer 
with one of its emitters. 

Counter IF Buffer. lkansistors Q2 and Q1 amplify 
and limit the IF signal to TTL levels. DC feedback 
through R40 and €239 sets the operating point. This 
amplifier also performs an isolating function. 

8-75. FM Demodulator (A4) - Service Sheet 6 
General. The IF signal is FM demodulated by a 
“chargecount” discriminator. Operation is similar 
to a “pulse-count” discriminator except that it is 
pulses of constant charge that are formed directly 
and averaged instead of voltage or current pulses of 
constant amplitude and width (that is, duration). 
For each cycle of IFsignal, a large, amplitudestable 

square wave charges and discharges a small cap 
acitor. Steering diodes on the other side of the 
capacitor direct the negative discharge pulses to the 
inverting input of an operational amplifier which 
also partially smooths the charge pulses. In actual 
operation, two capacitors are charged and dis- 
charged on opposite phases of the IF signal. This 
doubles the sensitivity of the discriminator and 
doubles the frequency of the charge pulses. 
The discriminator output is lightly filtered and is 
utilized in three places. A dc coupled signal goes to 
the rear-panel FM OUTPUT jack. Another dc 
coupled signal is fed back to the LO tune input to 
form an automatic frequency control loop when in 
the track-tune mode. The main, ac coupled signal 
goes to the FM Output Amplifier and is then pro- 
cessed by the audio circuits. A Squelch Switch at the 
input to the F M  Output Amplifier cuts off the FM 
output when the IF signal level is too low for good 
noise performance. 

FM Discriminator (Simplified). Figure 8-47 shows a 
simplified schematic of the FM discriminhtor. The 
differential IF inputs from the IF Limiters alter- 
nately cause the collectors of Q12 and Q13 to clamp 
to one diode drop above a +6V reference and one 
diode drop below a -lOV reference. The two collec- 
tors move out of phase with each other. Thus the left 
end of C27 swings 16 V,p plus two diode drops. 
Diodes CRlO and CR12 clamp the right end of C27 to 
within one diode drop of -lOV. Thus C27 is alter- 
nately charged to 16V and discharged to OV. A fixed 
amount of charge flows through CR12 from the 
inverting (-) input of the operational amplifier each 
time the collector of Q12 drops from +6V to -1OV, 
namely, once per cycle of the IFsignal. The value of 
the charge is CV, where C is the value of C27 and 
V = 16V. The average current flowing through CR12 
is CVf, where f is the IF signal frequency. The 
operational amplifier forces this current to flow 
through R69 and R71, thus producing a voltage 
which is directly proportional to capacitance, volt- 
age, resistance, and frequency. Since the first three 
quantities are held constant, the discriminator 
output is a linear function of frequency. 
Exactly the same behavior happens in connection 
with C28, but 180 degrees out of phase, with the 
result that the discriminator output voltage is dou- 
bled and the ripple frequency is doubled (twice the 
IF). C31 and C33 smooth the ripple as do R85, R87. 
and C42. The high-frequency response of the entire 
FM system is adjusted with R85. 

Upper Clamp, Lower Clamp Regulator, and Upper 
Clamp Buffer. Refer now to the schematic diagram 
of Service Sheet 6. The Upper and Lower Clamp 
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Figure 847. Simplified Schematic Diagram of FM Discriminator 

voltages (nominally +6V and -1OV) must be very 
stable and quiet since they directly affect FM 
demodulator sensitivity and noise. The basic refer- 
ence is a temperaturestable reference diode VRl. 

. The reference is fed from current source Q8, which 
itself is temperature stable because it8 baseemitter 
junction and its reference (LED DS1) have similar 
thermal behavior. The Upper Clamp voltage is 
taken directly from vR1 through emitter-followers 
Q9 and QlO whose thermal variations cancel. The 
Lower Clamp voltage is referenced to VRl with the 
Lower Clamp Regulator composed of comparison 
transistors Q4 and Q3 and pass transistor Q5, and 
is adjustable with S O .  This adjustment changes 

-the sensitivity of the demodulator and is used to 
calibrate the FM system. C24 and C25 reduce noise. 

Precision Limiter and Chargecount Discriminator. 
The three current sources (shown in Figure 8-47) are 
temperaturecompensated and consist of transistors 
Q6, Q14, and Q15, and voltage references (LEDs) 
DS1 and DS2. Q7 and C26 filter the -15V supply. RL 
networks R64 and L1 and R65 and L2 speed up shut- 
off of charge steering diodes CRlO and CRl l  by 
means of a controlled amount of overshoot, which 
improves linearity. R66 and C29 improve linearity 
by introducing a small fiequencydependent voltage 
in series with charge steering diodes CRlO and 
CRll. 
The discriminator amplifier, a discrete operational 
amplifier, consists of amplifier transistors QlS,Q17, 

I 
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and 628 and current-source transistors 629, Q34, 
and Q33. Q34 and Q33 comprise a conventional 
two-transistor current source in which negative 
feedback causes the voltage drop across the emitter 
resistor (R81) of 633 to equal the base-emitter 
voltage of Q34. The voltage that is thus established 
at the base of 633 (two junction drops above the 
-15V supply) is also used as the reference for three 
other current source transistors (Q29, Q27, and Q26 ). 
R75 is added to reduce the sensitivity of the latter 
three current sources to power supply ripple. 
R69 and R7l are the feedback resistors mentioned 
above and, in combination with C31 and C33, form 
a bridged-T network in the feedback path of the 
discriminator operational amplifier, producing the 
complex pole pair of a threepole, low-pass filter. The 
third pole is produced later in the signal chain (see 
Service Sheet 8). The bridged-T network also pro- 
duces a real-axis zero which is cancelled by the pole 
introduced by R85, Rs7, and C42. C35 and RC 
network R68 and C32, frequency-compensate the 
amplifier. 
FM Output Amplifier. The FM Output Amplifier is 
an FET input, non-inverting amplifier with a vol- 
tage gain of 3.3 that is determined by feedback 
resistors R95 and R93. C43 and C44 are compen- 
sation elements. R97 and R99 establish the output 
impedance of the amplifier in order to properly drive 
the 260 kHz Low-Pass Filter which is at the ampli- 
fier’s output (see Service Sheet 7). C45 is the first 
element of that filter. 
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Squelch Circufts. The squelch circuits short the 
signal path to ground by means of FETswitch Q21 
when the IF signal is too weak for proper operation 
of the instrument. Q2l is controlled by the Squelch 
Detector at the output of the IF Limiters and by the 
Controller through Squelch Switch Drive transistors 
Q32 and 631. Q21 is a low-impedance short when its 
gatetesource voltage is zero (632 and 631 off). 

8-76. Audio Filters (A2)-Sewke Sheet 7 
General. The Audio Filter Assembly contains some 
of the circuits that process the audio signal: 
low-pass filters, attenuators, and amplifiers. The 
inductors of all filters are carefully oriented and 
shielded to minimize mutual coupling and pickup of 
stray power line fields. 

260 kHt Low-Pass Filters and 20 dB Attenuator 1. 
The two 260 kHz Low-Pass Filters remove any IF 
carrier remaining on the demodulated AM or FM. 
Both are seven-pole, Butterworth filters with a 
nominal 3 dB cutoff frequency of 260 kHz. The filters 
determine the high-frequency response of the audio 
system when LP FIITER is set to ALL OFF. For 
each filter the first shunt capacitor is on the previous 
assembly (see Service Sheets 3 and 6). Filter switch- 
ing is via U1. An additional range of FM is provided 
by 20 dB Attenuator 1 (R8 and R9) at the output of 
its 260 kHz Low-Pass Filter. R5 and C12 form a 
real-axis zero to equalize for a real-axis pole found 
later in the audio chain (see Service Sheet 8) when in 
AM only. In FM the pole is utilized in determining 
the overall fresuency response. C11 is a dc blocking 
capacitor. R6 permits adjustment of the AM 
sensitivity. 

Amplifier 1. Amplifier 1 is a low-noise, high slew- 
rate, non-inverting amplifier with a gain of 2.8. It 
must pass 200 kHz signals with minimum loss of 
fidelity. Amplifier transistors Ql,Q3, QS, and Q7 
and current source transistors 6 5 6 5 ,  and Q4 form 
a discrete operational amplifier. The overall a m p  
lifier gain is determined by feedback resistors and is 
equal to 1 + (R27/Rn). The bases of differential pair 
Q1A and Q1B are respectively the non-inverting 
and inverting inputs of the amplifier. Q4 and Q5 
comprise a conventional two-transistor current 
source in which negative feedback causes the volt- 
age drop across the emitter resistor (R24) of Q4 to 
equal the base-emitter voltage of Q5. The voltage 
that is thus established at the base of Q4 (two 
junction drops above the -15V supply) is also used 
as a reference for current source transistor Q2. 
Complementary transistors Q6 and Q7 provide the 
current neceesary to drive the output load at high 

modulation rates or levels. R11 and C14 frequency 
compensate the amplifier. 

15 kHz and >20 kHz Low-Pass Filters. The 15 kHz 
Low-Pass Filter is selected when LP FILTER is set 
to 15 kHz or when the 455 kHz IF is being used 
(unless overridden). It is also switched in whenever 
the 3 kHz Low-Pass Filter (see Service Sheet 81 is 
selected to improve stopband rejection. The filter is 
a fivepole, Butterworth filter with a 3 dB frequency 
of 15 kHz. 

The >20 kHz Low-Pass Filter has ninepoles and 
approximates a Bessel response to minimize over- 
shoot. The 3 dB frequency is approximately 
110 kHz. 

The filters are switched by U2 and U4D. Since each 
filter has a 6 dB loss in the passband, the 6 dB 
Attenuator is inserted into the through path. Ther- 
mistors RT2 and RT3 compensate for thermal 
changes in the resistance of the filter inductors (and 
hence the insertion loss). The passband gain bf the 
filters is adjusted by means of R40 and R44. When 
the 15 kHz Low-Pass Filter is selected, the outputs of 
the 6 dB Attenuator and >20 kHz Low-Pass Filter 
are grounded to minimize leakage through the 
output switches. 

Amplifiers 2 and 3 and 20 dB Attenuator 2. Amplifier 
2is non-inverting and has a gain of 4.84. Thermistor 
RT1 campensatesforthermal changesin theresistance 
of the filter inductors of the 260 kHz Low-Pass 
Filters. 
W o  of the audio gain ranges are determined by 20 
dB Attenuator 2 and the through path as set by the 
Audio Gain Selectors U4C and U4B. 

Amplifier 3 is non-inverting and has a gain of 10 
overall (including the attenuation due to R46 and 
R47). R47, R48, and the amplifier load (on Service 
Sheet 8) are grounded in such a way as to minimize 
the effect of ground loops. 

8-77. Audio De-emphasis and Output (A3) - 
General. The Audio De-emphasis and Output 
Assembly contains some of the circuits that process 
the audio signal-high- and low-pass filters, ampli- 
fiers, and an integrator for phase demodulation. It 
also contains the Instrument Bus decoding logic for 
it and the Audio Filter Assembly and the FM 
Demodulator Assembly. 

Service Sheet 8 
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300 HZ and 50 Hz High-Pass Filters and High-Pass 
Filter Switching. The 300 Hz and 50 Hz High-Pass 
Filters are active, two-pole, Butterworth filters with 
unity passband gain. Selection of the filter outputs 
or the through line is via U12A, U12B, and U12C. 
The 50 Hz High-Pass Filter is automatically selected 
when measuring 4M. 

3 kHr Low-Pass Filter, Low-Pass Filter Switching, 
and 300 kHz Pole. The 3 kHz Low-Pass Filter is an 
active, fivepole, Butterworth filter with unity pass- 
band gain. U4A is a unity-gain input buffer to the 
filter; R7 and C24 at its output form a real-axis pole. 
The Rs, R9, C25, C26 and U4D form a pair of 
complex poles, and R11, R12, C33, C34, and U4C 
form another pair. Selection of the filter output or 
the through line is via U13A and U12D. R18 and 
C42 form a real-axis pole at 300 kHz that completes 
the filter for the Chargecount Discriminator in the 
FM Demodulator (see Service Sheet 6). U3 is a 
unity-gain buffer amplifier. 

De-emphasis Networks and Phase Modulation 
Integrator. The deemphasis networks can be selec- 
ted only in FM. They are simple single-pole low-pass 
filters with 3 dB frequencies as follows: 

25 
50 
75 

750 

~ 

6366 
3183 
2122 
212.2 

The 750 ps de-emphasis network is followed by an 
amplifier (U9A, R32, and R34) with a gain of 10. The 
gain is needed because 750 ps FM deemphasis is 
normally used in situations where more resolution 
is desired because of low levels of deviation 
and noise. 

The Phase Modulation Integrator, U9B, converts 
the voltage from the FM Demodulator, which is 
proportional to frequency deviation, into a voltage 
proportional to phase deviation. Mathematically, 
the instantaneous phase deviation is equal to the 
time integral of the instantaneous frequency devia- 
tion (see Modulation Basics in the Operating 
Manual). VR2 and VR3 limit the integrator output 
for large inputs and low frequencies. The integrator 
sensitivity is adjusted using R27. 

Switching of the deemphasis networks and Phase 
. Modulation Integrator is via the switches at their 

outputs. U14A and U14B select the input to the 
amplifiers that drive the Voltmeter, whether the 
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input is before or after the deemphasis. When d e  
.emphasis is used, the de-emphasized signal is 
always present at the MODULATION OUTPUT 
jack. 

Output Amplifiers. UlO, U8, and associated resis- 
tors form two, closely matched amplifiers with a 
gainoftwo. U11 inverts theoutput of U10and drives 
the MODULATION OUTPUT jack through 60011 
impedance ( E 4  and A25R1). U7 either inverts or 
does not invert the output of U8 depending on its 
configuration determined by thestates of U14C and 
U14D. When U14C is active, the amplifier is nom- 
inverting. When U14D is active, the amplifier 
is inverting. 

Absolute Peak Detector. The input level to the 
assembly is sensed by the Absolute Peak Detector to 
determine if audio ranging is necessary. Range 
sensing is normally done by the Peak Detector (see 
Service Sheet 9). However, large signals of stopband 
frequency at the input to an active filter may go 
undetected by the Peak Detector and overdrive the 
filter. The Absolute Peak Detector and the Peak 
Detector are both read by the Voltmeter to determine 
the proper setting of audio gain. 

The Absolute Peak Detector consists of an inverting, 
negativepeak detector (U6) and a non-inverting, 
positivepeak detector (U5) driving a common hold 
capacitor C44. The voltage across C44, then, is 
never negative. When the input voltage is negative, 
CR4 is off. The action of U5 is to turn on CR2 and 
reverse bias CR6 because the voltage across C44 is 
positive and the output of U5 is at least one junction 
drop more negative than the negative input voltage. 
Ignoring those components that have no effect, the 
detector can be simplified as shown in Figure 8-48. 
The circuit shown is a conventional inverting, 
negativepeak detector. 

When the input voltage is positive, CR2 is off. The 
action of U6 is to turn on CR4 and reverse bias CR5 
because the voltage across C44 is positive and the 
output of U6 is one junction drop below ground. 
Ignoring those components that have no effect, the 
detector can be simplified as shown in Figure 8-49. 
The circuit shown is a conventional non-inverting, 
positivepeak detector. 

CR1 and CR7 are protection diodes. The hold 
capacitor can be discharged by switching on Q1 via 
U15D at the request of the Controller. The detector’s 
output goes to the Voltmeter. 
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I 
Figure 848. The Absolute Peak Detector Shown as an Inverting. Negative-Peak Oetector 
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Figure 6-49. The Absolute Peak Detector Shown as a Non-Inverting. Positive-Peak Detector 

Audio Overvoltage Detector. The Audio Overvoltage 
Detector is a positivepeak detector followed by a 
comparator. If the peak input level should exceed 
+3.6V, U9D goes low and resets register Ul9. This 
opens up the audio path from the 260 kHz Low-Pass 
Filters via the Modulation Selectors (see Service 
Sheet 7). The status of the detector is read by the 
Controller via gates U21D and U21C. 

Digital Circuits. Some of the digital circuits on this 
assembly also control circuits on the FM Demodula- 
tor and Audio Filter Assemblies (see Service Sheet 6 
and 7). For a general discussion of instrument 
control, see Instrument Bus, page 8-48. 
The FM SQUELCH (L) line going to the FM 
Demodulator is both an input and an  output line. 
FM is squelched when either the Squelch Detector 
(see Service Sheet 6) senses a low IF level or when 
the Controller requests squelch. In the former case 
the line goes low and resets flip-flop U22B. The  
status of squelch can then be read by the Controller 
via gates U21B and U21C. The Controller can reset 
squelch by clocking a low into U22B which pulls the 
FM SQUELCH (L)linelow. (For a discussion of the 
readback operation, see Direct Control Special Func- 
tions, page 8-81. 

8-78. Voltmeter (A5)-Service Sheet 9 
General. The Voltmeter Assembly contains two ac- 
to-dc converters: the Peak Iletector and the Average 
Detector. The input to the detectors is the output of 
the audio system and is a voltage proportional to 
AM depth, frequency deviation, or phase deviation. 

Peak Detector Circuits. The peak-detecting circuitry 
consists of the Peak Detector, the Sampleand-Hold 
Switch, and the Buffer Amplifier. U3 and Ql com- 
prise a high-gain comparison amplifier. The in- 
verting (-) input of U3 is the non-inverting input of 
the overall comparator. If the inverting input of 1J3 
is equal to or more positive than the voltage at  the 
non-inverting (+) input, the output drives the collec- 
tor of Q1 to follow the inverting input of U3. In doing 
this Q1 must charge C23. When the inverting input 
of U3 lowers, the output of U3 goes high and shuts 
off Q1. Since C23 has no path to rapidly discharge, 
it  remains at its previous potential which was the 
peak value of the input voltage. 

Q8 is a Sample-and-Hold Switch which is periodical- 
ly switched on (every 100 ms) to transfer the voltage 
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acrossC23 on to C24. U5  is a high-impedance, unity- 
gain buffer amplifier which minimizes bleeding of 
C24 when Q8 is off (in its hold mode). Astable multi- 
vibrator U7 controls the switching of Q8. Q8 is 
switched on by Q9  when the output of U7 goes low. 
The transfer frequency is determined primarily by 
R14 and C7. The transfer time is determined by C7 
and either R13 (when QlO is off) or R13 in parallel 
with R10 (when QlO is on). Also, when U7 goes high, 
Q3 is momentarily turned on to rapidly discharge 
C23 (at  this time QS is off). Thus, C23 must be 
recharged by the Peak Detector after each charge 
transfer cycle. 

The result of the sample-and-hold sequence is to 
control the response time of the peak-detector circuit 
and to make it respond equally well to a n  increasing 
or decreasing input level. This is illustrated in 
Figure850 where the response to a step increase and 
decrease in input level is shown. 

Figure 8-50. Action of the Peak Detector Sample-and-Hold Filter 

Normally, Q l O  is off and the chargetransfer time is 
long enough for C23 to be charged completely. This 
gives the fastest response time. To slow down the 
peak-detector response, QlO is switched on (by 
issuing 5.1 SPCL). R10 then is switched in parallel 
with R13 which shortens the time U7 is low. (See 
schematic Note 4 for timing information.) R46 now 
prevents C23 from charging completely in one 
sample period. This slows down the response time 
and smooths the output for a noisy signal. When 
DETECTOR is set to PEAK HOLD, U7 is reset to 
switch QS into a permanent sample (on) mode. The 
voltage across C24 is then equal to the peak of the 
peaks. (In this mode the Controller also digitally 
holds the peak of the peaks read by the Voltmeter.) 

Offset resistor R49 for U 5  is adjusted under a no- 
signal condition to produce an output equal to the 
typical peak-detected noise level. 
8-62 
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Average Detector. The Average Detector consists of 
the Half-Wave Rectifier followed by thesummer and 
Filter. The voltages and currents in the detector, for 
a sine wave input, are shown in Figure 8-51. The 
input voltage produces a current in R22. This current 
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Figure 8-51. Waveforms in the Average Detector 
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is summed with the current in R23, also produced by 
the input voltage, which has been half-wave rectified 
and inverted. Since R23 is approximately half the 
value of R22 (and has a very stable resistance), the 
half-wave current is weighted by a factor of two 
when summed. The sum current, then, is propor- 
tional to the full-waverectified input voltage. After 
filtering, the sum current produces a dc voltage equal 
to the “absolute” average value of the input voltage. 
(The “actual” average of a sine wave is, of course, 
always zero.) 
U2 and Q7 form an inverting amplifier with two 
feedback paths (one for each direction of current 
flow). For a positive input voltage, current flows 
through R8, R12, and CR6. Since the values of R8 
and R12 are equal, the output of RE! is opposite and 
equal to the input voltage. For a negative input 
voltage, the current flows through R8 and CR7. 
Since no current flows through R12 (because CR6 is 
shut off), the output from R12 is zero. Q4 is a con- 
stant current source. Q7 is a common-base stage; its 
collector is a current source whose output current is 
determined by the output of U2. For a positive input 
voltage, Q7 must sink the current from Q4 and the 
load current through CR6. For a negative input volt- 
age, Q7 sinks only the portion of the current from 
Q4 that does not flow through CR7. The effect of Q7 
and Q3 is to enhance the ability of the circuit to 
rectify small input voltages by increasing the 
forward gain of the amplifier. 
U1 sums the current in R22 and R23. The sum 
current flows through the feedback resistors R32 
and R3!5 and filter capacitor C17 to produce a nega- 
tive dc voltage proportional to the sum current. R37, 
C20, R38, and C Z  add further filtering. The Average 
Detector has two offset adjustments. R29 is adjusted 
under a nu-signal condition so that the detector 
output is zero with the Half-Wave Rectifier R7 
adjusted to shut it off. R7 is then adjusted for a 
detector output equsl to one half of the least signifi- 
cant digit normally displayed. (This compensates 
for the fact that this undisplayed digit is dropped 
and not rounded off.) 

8-79. Voltmeter (A5)-Service Sheet 10 
General. The Voltmeter Assembly contains the In- 
put Clamps, Input Selectors, the Voltageto-Time 
Converter portion of a digital dc voltmeter, and a 
Parity Check circuit. 

Input Selecton and Input Clamps. Multiplexers UlO, 
U11, and U12 form a 24 pole, singlethrow switch. 
The individual multiplexers are enabled by a low on 
the F input. U10 or U11 is enabled when the 

code esd=lCO is issued on the Instrument Bus. After 
.that, a code of the form esd=lFd is issued to select a 
given input line. If d3=1, U11 is enabled. If d3=0, 
UlO is enabled. The code esd=1CO need not be 
reissued to change the switching of U 10 or U 11. U 12 
is enabled when the code esd=1C4 is issued. After 
that, a code of the form esd=lFd is issued to select a 
given input line td3=0 is not allowed here, for it 
would also enable U11). The selecting of U 11 or U 10 
and U12 is via register U13B and exclusiveOK gate 
U9D. On the significance of the Instrument Bus 
codes, see Instrument Bus, page 8-48. Most analog 
inputs to the multiplexers are protected by two 
clamp diodes and a series resistor. 

Voltage-to-Time Converter. The dc voltage a t  the 
Voltmeter input is converted to a pulse, with a dura- 
tion proportional to the magnitude of the voltage, by 
the Voltageto-Time Converter. The pulse length is 
then measured by the Counter (see Service Sheet 17), 
digitally processed by the Controller, and displayed. 
The converter consists of the Comparator, Ramp 
Generator, and Voltage Reference. 
The Voltage Reference supplies a voltage of known 
temperature stability to the input to the Ramp 
Generator. The basic reference is a temperature 
stable reference diode VR4. The reference is fed from 
current source 62, which itself is temperature stable 
because its base-emitter junction and its reference 
VR3 have similar thermal behavior. The negative 
reference supplies current to the inverting ( - )  input 
of U4 through R76 and R77. CR14, R71 and R72 add 
a slight temperature coefficient to the current to 
cancel the effect of the temperature coefficient of 
C30. The Voltmeter sensitivity is adjusted by means 
of R76. 
U4 (with C30) integrates the negative input current 
to produce an increasing ramp. The ramp is generated 
only when Q6 is off (when the Ramp Gate (H ) line is 
high). This is initiated by the Controller. When on, 
Q6 supplies a positive current to the inverting input 
of U4 which overrides the current from the reference 
and turns on CR15. The output of U4 is thus clamped 
one junction drop below ground. Since the ramp 
begins at a rather imprecise voltage, each voltage 
measurement includes a measurement of ground 
which is then subtracted out. 
The ramp begins when the Ramp Gate (H line goes 
high. The output of comparator U6 at this time is 
low because the positive (or zero) voltage at its 
inverting (-) input is higher than the voltage at its 
non-inverting (+) input. The Counter now begins 
clocking the duration of the ramp. When the ramp 
reaches the voltage at the inverting input, the 
output of U6 goes high and inhibits the clocking of 
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the Counter. R79 and R81 add a small amount of 
. . .hysteresis .to the Comparator to assure a complete 

transition of the output once it begins to change. 

Parity Check. The Parity Check circuit allows the 
Controller to test the integrity of the data lines of the 
Instrument Bus. To check parity, the Controller 
sends out the sixteen codes (esd=lFO to esd=lFF). 
For each code, the output of exclusiveOR gate U9C 
is read back by the Controller. The output of U9C is 
low when dO+dl+d2+d3 is even, or high when it is 
odd. On the significance of the Instrument Bus 
codes, see Instrument Bus, page 8-48. Parity is 
checked only during instrument power up (see 
Power Up Checks, page 8-17). 

Digital Circuits. For a general discussion of instru- 
ment control, see Instrument Bus, page 8-48. For a 
discussion of the readback operation, see Direct 
Control Special Functions, page 88. 

8-80. LO Divider (AlS)-Service Sheet 11 
General. The LO Divider Assembly converts the 
nominal 320 to 650 MHz signal from the High 
Frequency VCO to the appropriate range required 
to down-convert an RF input signal to the IF  fre 
quency. The circuits consist of one frequency 
doubler, one through path, and eight binary dividers 
(i.e., divideby-two's) for a total of ten ranges. The 
first two dividers and a separate third divider are 
always enabled to provide a 40 to 81.25 MHz signal 
for the Counter. Figure 8-52 shows the divider 
scheme. 

Input Buffer and Doubler Circuits. U2 is a non- 
saturating, high-frequency limiter which interfaces 
the High-Frequency VCO with the dividers and 
Frequency Doubler. The non-inverted output drives 
the first divider (US). When in Band 0, the inverted 
output (the DIV 0 line) drives the LO output jack (53) 
via U10, U5, and CR9. The inverted output also 
drives the Frequency Doubler through the Doubler 
Input Filter. 

HF 
vco 
IN 

DOUBLER DOUBLER x2 
U4 - , HP . INPUT 

FILTER FILTER 

I 

Figure 6-52. LO Divider Scheme (Shown for Band 5) 
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The Doubler Input Filter is a fivepole, tuneable, 
- . . low-pass filter which removes the odd-ordered har- 

monics of the High Frequency VCO input to 
maximize the signal output and minimize subhar- 
monics which could cause spurious IF responses. 
The filter is tuned by varactor diodes CR2 to CR5 
which are driven by the same voltage that tunes the 
High Frequency VCO (see Service Sheet 12). The 
tune voltage is filtered by R1 and Cl, attenuated by 
R1, R20, R22, and R23, then offset and buffered 
by U3. 
The Frequency Doubler (U4) is an active, full-wave 
rectifier. The input transformer (U4T1) produces 
two out-of-phase signals in its secondary windings 
which drive the two inputs of differential amplifier 
(U4Q1 and Q2). The two differential output ampli- 
fiers (U4Q3 and Q4) conduct current flowing only in 
one direction; their outputs are wired-OR and pro- 
duce a train of negative, full-wave rectified pulses. 
R41 can be adjusted to improve the balance (i.e., 
minimize the fundamental and odd-harmonic feed- 
through) and minimize the possibility of the 11’2 
and 3/2 harmonics of the doubled signal causing an 
IF response. 
The Doubler Output Gate and High-Pass Filter aids 
in further eliminating the 1/2 harmonic of the 
doubled signal. PIN diodes CR7, CR8, and CR9 
switch the signal either from the doubler or the 
dividers to the LO output jack. For the Band 
Doubler, CR7 and CR8 are on and CR9 is off. 

Divider Circuits. The first two dividers (U8 and U7) 
are EECL devices; all others are ECL. Signal 
routing is done via gates, switchable limiters (e.g., 
UlO and Ull) ,  and PIN diodes. Except for Bands 
Doubler (Dblr), 0, and 1, the divider following the 
output divider is turned off to eliminate subhar- 
monics which would be generated by leaving all 
dividers on. In the case of Band 2, UlA only is 
disabled. (This is not apparent in Figure 8-52.) 
Figure 8-52 does show that on Band 5, for example 
(wherethe output is taken from Divider 5, U6BZ; U8, 
U7, UlA, U6A, and U6B are all enabled and U12A 
is disabled (by setting it). The output of U6B is 
routed to the LO output jack via U13A, U14B, U9B, 
UU, US, and CR9. 

Divider and Gate Decoders. Band enabling and 
signal routing is controlled by the Divider-Disable/ 
GateEnable Decoder (U15 and U18). The decoder 
simply demultiplexes the esd=00d code generated 
by the Instrument Bus and latched by the LO 

- Control circuitry (see Service Sheet 15). The d is 
unique for each band. Further decoding for the 
added switching complexity that arises on the 

higher-frequency bands is accomplished by the 
GateEnable Decoders and Divider Output and 
Doubler Gate Drive circuits. For a general discussion 
of instrument control, see Instrument Bus, page 
8-48. 

84l. Sampler (A23)-Service Sheet 12 
GeneraLThe Sampler Assembly contains the Sampler 
and the NF VCO liane Integrator and Amplifier. 
The assembly’s output tunes the H F  VCO and the 
Doubler Input Filter (see Service Sheet 11 ). Except 
for the track tune mode, the Sampler is used to phase 
lock the HF VCO to a tuneable, low-noise reference 
oscillator (the Low Frequency VCXO) when the LO 
has been tuned to the proper frequency. The Sampler 
is the phase detector of the phase lock loop. For 
principles of operation of the High Frequency VCO 
(A24), see page 869. 

Sampler.The Sampler consists of the 2 MHz Limiter 
Amplifier, Impulse Generator, Sampling Bridge, 
and Sampler Amplifier. The Sampling Bridge is 
driven from the LF VCXO through the Impulse 
Generator. Once each cycle of the LF VCXO, the 
Impulse Generator produces a pulse which turns on 
the diodes of the Sampling Bridge for about 1 ns. At 
that time the signal from the HF VCO is sampled, 
and the sampled voltage is stored on a capacitor. If 
the H F  VCO is frequency-coherent with a harmonic 
of the LFVCXO, the HF VCO will be sampled at the 
same point each time, and the output from the 
Sampling Bridge will be a dc voltage equal to the 
signal amplitude at the sample point. If the two 
signals are not frequency coherent, the output from 
the Sampling Bridge will be a sine wave with a 
frequency equal to the difference between the HF 
VCO and the nearest harmonic of the LF VCXO. 
This is illustrated in Figure 8-53. 
The nominal 2 MHz signal from the LF VCXO is 
first squared by the 2 MHz Limiter Amplifier. The 
limiter keeps the drive level to the Impulse Generator 
constant to keep the sample time of the Sampling 
Bridge constant. The limiter consists of Q1 and 
Q2-a non-saturating, differential amplifier. 
The limiter drives switch 66. When Q6 is off (i.e., 
when Q2 is off 1, steprecovery diode CR3 is forward 
biased by R16, L7 and L8. When Q6 goes 011, it 
quickly reverse biases CR3. CR3 then begins to con- 
duct current in the reverse direction until the 
minority carriers, which had accumulated near the 
diode junction when forward biased, have been 
removed. The diode current then snaps off. Since 
this same current is flowing in L7 and L8, a large 
pair of impulses (or flyback voltages) are produced 
when the current ceases. C16 is a high-frequency ac 
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Figure 8-53. Sampler Operation 

short. L7, L8, R19, R20, and the capacitance of CR3 
form a carefully damped parallel resonant circuit to 
control the ringing of the impulses. C18, L10, and 
C21 and C19, L11, and C22 form two high-pass fil- 
ters to pass the impulse pair but filter out any low- 
frequency 2 MHz signal. T1 is a balun which forces 
the impulse currents going to the Sampling Bridge 
to be opposite and equal to maintain balance in 
the bridge. 
The Sampling Bridge consists of four matched, hot 
carrier diodes (CR6 to CR9). Normally, the diodes 
.are reverse biased at approximately 4V (through 
R27 and R28). When a sample pulse occurs, the 
current impulses from T1 simultaneously forward 
866 

bias all four diodes. This momentarily closes the 
signal path from the HF VCO to the gate of Q9B 
and charges C25 to the level of the waveform at that 
instant. The 700 MHz Low-Pass Filter removes the 
third harmonic of the HF VCO which influences the 
gain ofthe phase lock loop by altering the slope of the 
waveform at the zero crossing. 
The Sampler Amplifier is a dc to 5 MHz follower 
with feedback to automatically maintain a reverse 
bias of 4V on the Sampling Bridge diodes regardless 
of the output from the bridge itself. A simplified 
schematic of the Sampler Amplifier is shown in 
Figure 8-54. Zener diodes VR2 and VR3 (represented 
as batteries in Figure 8-54), produce the bias refer- 
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Figure 854. Simplified Schematic of Sampler Amplifier 

ence which is divided by €251, R54, R55, and R48. The 
junction of VR2 and vR3 is driven from the output of 
the unity-gain amplifier whose input is the output 
from the Sampling Bridge. Thus, as the level of the 
sampled voltage moves, the top and bottom of the 
Sampling Bridge move along with it, but the bias 
across the bridge is unchanged. The bias across the 
bridge is adjusted by R54. 

Because of the short duration of the sampling pulse 
and the finite drive impedance of the HF VCO, the 
capacitance at the input to the Sampler Assembly 
normally fails to charge completely to the level of 
the HF VCO in one sample. (The input capacitance 
is the parallel combination of the stray capacitance 
and C25. C26and C28together are much larger than 
C25 and can be considered an ac short.) Daring the 
sample period, however, a voltage develops across 
C25 and thus across the differential input of the 
follower amplifier. This large differential error 
causes the output of the amplifier to rapidly dis- 
charge C25 to zero and, in doing so, it continues to 
charge the stray capacitance (and C26 and C28). The 
additional charging created by C25 thus compen- 
sates for the inefficiency of the Sampling Bridge. 
R54 adjusts the sampling efficiency (by altering the 
bias across the bridge diodes) to match the sampling 

., compensation and produce the optimum frequency 
response. R33 is adjusted to produce an output of 
zero volts when the phase error is zero. 

HF VCO l u n e  Integrator and Amplifier and Bandwidth 
Loop Switching. The HF VCO Tune Integrator and 
Amplifier tunes the HFVCO and the Doubler Input 
Filter. It is configured in one of four different ways 
depending on the LO tune mode and the state of the 
mode. For a detailed discussion of the tuning modes, 
see Service Sheet BDl. 

When the LO is configured with the DAC connected 
to the HF VCO, Q l l  is off. (Q12 is on, but this is of 
little consequence here.) The HF VCO Tune Jnte 
grator and Amplifier and the DAC-to-VCO Loop 
Amplifier (A20U4B) of Service Sheet 14 form a 
unity-gain feedback amplifier. See Figure 8-55. 

When the LO is configured as a phase lock loop, 
with the DAC connected to the LF VCXO, Qll is on. 
While phase lock is being acquired and while tuning 
the LF VCXO, Q12 is on to provide a wide (fast) 
tuning bandwidth. Initially, t h e m  VCXO is low in 

-@equency. R46 produces a small current which 
cabses the HF VCO to drift down into lock. After the 
HF VCO ii locked and tuned, Q12 is turned off to 
narro$the bandwidth of the loop. The configuration 
is she% in Figure 856. 

When the LO is configured for HF VCO sweep, Q11 
.is off. (Q12 is on, but this is of little consequence 
here.) The input to the HF VCO Tune Integrator and 
Amplifier is the Sweep Up and Sweep Down Current 
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Figure 8-55. Simplified Schematic of LO Configuration: DAC to HF VCO 
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Figure 8-56. Simplified Schematic of LO Configuration: DAC to LF VCXO [DAC Connection Not Shown) 

Sources (see Service Sheet 14). The current is inte  
grated and produces a voltage ramp down (for sweep 
down) or up (for sweep up) at the output of U2. 

When the LO is configured for track tuning, 811 and 
Q12 are off. The input to the HF VCO Tune I n t e  
grator and Amplifier is the’Prack Loop Amplifier (see 
Service Sheet 14). The configuration forms a fre 
quency lock loop with a dcvoltage(proportional to the 
IF frequency) from the FM Demodulator tuning the 
HF  VCO. 

QlO shorts the output of the Sampler Amplifier 
when not connected to U2. Since the Sampler is 
always on, Q l O  prevents any.beat frequency from 
leaking into U2 and frequency modulating the 
HFVCO. 
8-68 

No-HF-VCO and Out-of-Lock Detectors. CRlS peak 
detects the RF signal from the H F  VCO. If the 
detected level goes below the reference set by CR4 at 
the inverting input of UlA, the output of UIA goes 
low and turns on the NO HF VCO annunciator 
(DSI ). 
CR5 will peak detect a n  ac beat frequency on the 
output of thesampler Amplifier. The beat frequency 
represents an out-of-lock condition. If the detected 
level exceeds the reference at the non-inverting 
input of UlB, the output of U1B goes low and turns 
on theOUT OFLOCK annunciator (DS2). When the 
Narrow Band control line is high (i.e., not narrow 
band), the high output of U1C causes DS2 to light. 
The phase lock loop is not considered to be locked in 
its final state until the narrow band filter has been 
switched in. 
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Power Supply Decoupling. Q5 multiplies the effed of 
G12 to assist in decoupling RF on the +15V supply. 
Q7 and Q8 multiply the effect of C13 to assist in 
decoupling the -15V supply. 

8-82. High Frequency VCO (A24)- 
Service Sheet 12 

General. The High Frequency Voltage Controlled 
Oscillator (VCO) is tuneable over the minimum 
range 320 to 650 MHz. It drives the LO Divider 
which produces the LO signal and the high- 
frequency input to the Sampler when the LO is 
locked to the LF VCXO. For principles of operation 
of the Sampler (A!23), see page 8-65. 

High Frequency VCO and Output Buffer Amplifiers. 
The High Frequency VCO is a negativeresistance 
oscillator. At the frequency of operation, the in- 
ductor (L9) in the base of Q1, together with the 
collector-base capacitance of 61, creates a negative 
resistance at the emitter port which is in parallel 
with a parallel-resonant Tank Circuit (L7 and the 
capacitance of the series-connected varador diodes 
CR3 and CR4). The negative resistance cancels the 
losses in theTank Circuit and sets up RF oscillations 
at the tank circuit’s resonant frequency. 
Varactor diodes CR3 and CR4 permit voltage tuning 
of the oscillator. Increasing the reverse bias on CR3 
and CR4, decreases the junction capacitance and 
increases the resonant frequency. L6 and L8 are 
RF chokes. 
U1 and U2 are limiter amplifiers that buffer the HF 
VCO output and drive the LO Divider and Sampler 
respectively. 

Tune Voltage Filter and Filter Switch. The Tune 
Voltage Filter is switched in when the LO is tuned to 
the RF input signal and the HF VCO has been 
locked to the LF VCXO. It is also switched in the 
track-tune mode. The filter prevents noise in the 
tuning circuits from frequency modulating the HF 
VCO. It must be switched gently so as to not perturb 
the tune voltage. 
The filter is out when current source Q4 is on (which 
switches Q2 and Q3 on). The input voltage is sensed 
by follower amplifier U3B which drives the varador 
diodes through switch 63. R3 has no filtering effect. 
To switch the filter in, Q2 and Q3 are switched off by 
Q4 (which is now off). U3B has no effect, but it has 
precharged C10 to the present dc level. The filter is 
formed by R3, R17, and ClO in a lead-lag config- 
uration. C9, which is charged by 6 4 ,  controls the 

VCO Tune Voltage Clamp. The VCO Tune Voltage 
Clamp prevents the tune voltage from forward 
biasing the varactor diodes (CR3 and CR4) whose 
anodes are biased at approximately -7.5 Vdc. The 
clamp reference is supplied by follower amplifier 
U3A which is referenced approximately one diode 
junction drop (CR6) above the varactor anode volt- 
age. Clamp diode CR2 comes on when the tune 
voltage drops one junction drop below the output of 
U3A. If U3B were in the tune circuit, U3A would be 
supplying current to its output also. CRl limits the 
current into the output of U3B by creating a current 
mirror-the current through CRl and R2 is “mir- 
rored” in CR2 and R3 since U3B is a voltage 
follower. CR5 sharpens the turn on characteristic of 
CR2. CFt5 begins to conduct slightly when CR2 
begins to conduct. The feedback action of U3A then 
causes its output to go more positive, which turns 
CFU on harder. 

Power Supply Decoupling. Q7 and Q8 multiply the 
effect of C7 and C8 respectively to assist in decoup 
ling the +15 and -15V supplies. 

8-83. Low Frequency VCXO (A22)- 

General. The output of the Low Frequency VCXO 
Assembly is a tuneable, but frequency-stable, 2 
MHz signal used as a reference to stabilize the HF 
VCO. The 2 MHz signal is obtained by mixing the 
output of two higher frequency, voltage controlled 
crystal oscillators (VCXOs), one at a nominal 9.26 
MHz, the other at 11.26 MHz. The oscillators tune in 
opposite directions. The resultant difference fre 
quency from the mixer is a 2 MHz signal with a 
tuning range of k6.25 kHz. This tuning scheme 
permits a wide tuning range (at least for a crystal 
oscillator) and yet retains the high stability inherent 
in a crystal source. On the other hand, great care 
must be taken to filter out spurious mixing products 
which can result in residual FM tones if they appear 
on the LO. 

Service Sheet 13 

9.26 and 11.26 MHt Crystal Oscillators. The two 
crystal oscillators are similar in design. The 9.26 
MHz oscillator will be discussed here in detail. L2, 
C15, and C16 shift the phase at the collector of Q8 by 
B O 0 .  The divider formed by R17 and the resistance 
of CRl and CR5 routes the in-phase signal (positive 
feedback) to the base of QS to reinforce oscillation. 
L1 is an RF choke which biases the collector of Q8. 

turn on rate so that the filter switches in slowly 
without causing phase lock to break. C31, C32, and 
C33 are RF decoupling capacitors. 

The emitter of Q8 contains the crystal (Y1) and a 
tuneable, series resonant LC circuit tL3, CR9, and 
CRl1). The high Q circuit in the emitter of Q8 
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resonates neartheresonant frequency of its collector 
.circuit. Since thegain of Q8 is highest and the phase 
shift of the emitter is zero when the emitter circuit 
goes series resonant, the emitter resonator deter- 
mines the frequency of oscillation. Varactor diodes 
CR9 and CRll are in ac parallel and dc series. 
Changing the reverse bias on the diodes tunes the 
oscillator. Increasing the reverse bias, increases the 
frequency. The varactor diodes (CR10 and CR12) in 
theemittercircuitofQ7tunethe11.26MHz oscillator 
in the direction opposite to 9.26 MHz oscillator. 

The amplitude of the oscillators is stabilized in a 
manner that prevents the transistor from either 
saturating or cutting off at any time during the cycle 
of oscillation to maintain optimum Q and noise. The 
positive and negative peaks of each cycle are limited 
by passive diodes-CR6 limits the positive peak at 
the collector of Q8, CR2 limits the negative peak. In 
addition when the diodes conduct, C10 and C6 are 
charged to the value of the positive and negative 
peak respectively. The peak-to-peak voltage across 
the two capacitors then slowly leaks off through 
GR5 and CRl. The leakage current determines the 
resistance of the diodes and, hence, the amount of 
positive feedback to the base of Q8. The action of the 
peak-to-peak detector is to stabilize the amplitude of 
oscillation and maintain it at a level that is optimum 
for good noise performance. 

Double Balanced Mixer. The output of the 9.26 MHz 
Crystal Oscillator is amplified and limited by Q5 
and Q6 and drives the L (or high-level) port of the 
Double Balanced Mixer. T1 provides a dc return for 
the collectors of Q5 and Q6 and a return for the X (or 
broadband) port of the mixer. The output of the 11.26 
MHz Crystal Oscillator drives the R (or low-level) 
port of the mixer through amplifier 64 .  Both ampli- 
fiers minimize loading of the respective oscillators. 
The High-Frequency Termination (C21, L7, and 
R29) maintains a constant 5Ofi impedance at fre 
quencies where the 2 MHz Low-Pass Filter appears 
as a high impedance and provides a place for 
high-frequency spurious signals to dissipate. 

2 MHz Low-Pass Filter and Output Amplifier. The 2 
MHz Low-Pass Filter is one of two filters that 
eliminate spurious mixing products from the LF 
VCXO. The other filter is in a separate housing (A21 
Low Frequency VCXO Filter Assembly). The Out- 
putAmplifier isolates the two filters. It is a low-noise . 
amplifier with an active input impedance created 
by the feedback resistor R31. 
870 

8-84. Low Frequency VCXO Filter (An)- 

The Low Frequency VCXO Filter is a 2 MHz 
bandpass filter. In conjunction with the 2 MHz 
Low-Pass Filter on the A22 Low Frequency VCXO 
Assembly, the filter eliminates spurious mixing 
products on the LF VCXO. This filter is in an 
isolated compartment to minimize pickup from the 
other assembly. The first two elements of the filter 
are at the output of the other assembly (A22L10 
and C28). 

Service Sheet 13 

8-85. LO Control (MO)-Service Sheet 14 
General. The LO Control Assembly contains various 
circuits related to the tuning of the LO. The circuits 
include: the Digital-to-Analog Converters with asso- 
ciated amplifiers, the Sweep Up and Sweep Down 
Current Sources, and theTrack Loop Amplifier. The 
interaction of these circuits to accomplish tuning of 
the LO is most easily understood by referring to the 
discussion for Service Sheet BDl . 

Digital-to-Analog Converters. The Digital-to-Analog 
Converters (DACs) tune the HF VCO and the LF 
VCXO. U10 and U12 convert the binary code on the 
inputs to an output current with a magnitude pro- 
portional to the weight of the bits. Conventional 
current flows in thedirection indicated by the arrow 
in the current source of the DAC symbol. The DACs 
are referenced from a common Voltage Reference 
(69) through current-setting resistors R17 and R33 
which have the same value. U19 and U12 thus 
produce equal outputs for equal digital inputs. R29, 
R30 and R31 form a current divider which attenuates 
the current from U12 before being summed with the 
current from U10. The weighting given to the 
current from U12 by the attenuator is such that a 
change in the most significant bit (input 128) has 
the same effect as a change in the second least 
significant bit (input 2) of U10. Thus the outputs of 
the two DACs overlap by two bits. 
The summed currents from the converter are routed 
either through switch Ql8 into the LF VCXO Tune 
Amplifier or through switch Q13 into the DAC 
Control Amplifier (which tunes the HF VCO). 
Normally, the voltage at the output of the DACs is 
near ground potential but is clamped by CR8 and 
CRll if an abnormal condition occurs (such as both 
Ql8 and Q13 off ). 

LF VCXO Tune Amplifier and Filter. Transistors 
Q19 to Q25 form a transresistance amplifier which 
converts the negative input current from the DACs 
(through switch Ql8) into a positive voltage which 
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tunes the LF VCXO. Its output range is 0 to +40V. 
- .The input stage is the differential pair Q19 and 621. 

Q20 is an infamediate stage. Complementary pair 
Q22 and 623 is the output driver stage. Q25 is a 
current source which very slightly biases on Q22 
and Q23 with the voltage drop across CR20. The 
current in 625 is approximately equal to the current 
flowing in 624  (which is a current mirror to Q25). 
624 is connected as a diode. C14 is for frequency 
compensation. 
The tune voltage to the LF VCXO is filtered by a 0.7 
Hz low-pass filter. The filter reduces the phase noise 
caused by the tuning circuits and determines the 
response time of the Lo when locked. The filter is 
normally not switched in until lock has been ao 
quired. The filter consists of R68 and C18. C18 is 
switched in by opto-isolator switch U14. When Cl8 
is not in, it is being precharged through R62 and 
optuisolator switch U13 to the level present on the 
output node of R68. This prevents a transient on the 
tune voltage which would cause a frequency error 
with a long settling time when C18 is switched in. 
R64, R65, R66, and R67 simulate the bias condition 
of the varactor diodes which tune the LF VCXO (see 
Service Sheet la, but the components are scaled 
down by a factor of ten because R62 is onetenth the 
resistance of R68. 

DAC Control Amplifier. The DAC Control Amplifier 
is used during the preliminary tuning of the LO 
when the DAC tunes the HF VCO. During that time, 
both Q13 and Q l l  are switched on and the DAC 
Control Amplifier is configured as part of a feedback 
loop (see Figure 8-54). The DAC Control Ampiifier 
consists of transresistance amplifier (Current-to- 
Voltage Converter) U4A and comparison amplifier 
(DAC-teVC0 Loop Amplifier) U4B. The negative 
current from the DACs generates a positive voltage 
at the output of U4A. In addition R46 adds a nega- 
. tive offset to center the output range about OV. 

Track Loop Amplifier. The Tkack Loop Amplifier is 
used principally in the track tune mode. It receives a 
dc voltage from the FM Demodulator which is pre 
portionaltotheIFfkequency. Thevoltageis buffered 
by U1 and attenuated by the resistor (R19 through 
R26) selected by demultiplexor U2. The variable 
attenuation compensates for the difference in LO 
tuning sensitivity caused by the different bands of 
the LO Divider. The Track Loop Amplifier couples 
onto the tune line via switch QlO. 

. . Sweep Up and Sweep Down Current Sources. In 
the automatic signal seeking tune mode, the W is 
swept down over each band. The Sweep Down 

Current Source supplies a current that is integrated 
by the HF VCO Tune Integrator and Amplifier (see 
Service Sheet 12) to produce a voltage ramp which 
tunes the HF VCO. The Sweep Up Current Source 
produces a quick retrace ramp. 
The Sweep Down Current Source is designed to 
produce a constant current which can be stopped 
abruptly when an IF response is produced. The Stop 
Sweep signal comes from the IF Present Detector 
(see Service Sheet 4). The current source (Q7) is 
biased from divider R52 and R53 through buffer Q6 
which also thermally compensates the baseemitter 
junction of Q7. When sweeping, Q4 is off. When Q4 
goes on, it diverts the emitter current of Q7 and shuts 
Q7 off. Q5 is normally off, but when Q4 is switched 
on, it too is switched on momentarily by the pulse of 
current through C12. Q5 then discharges the capaci- 
tance on the tune line. 
To retrace the sweep, Q1 is switched on. This 
essentially connects R77 to the -15V supply and 
discharges the integrating capacitor on the HP 
VCO W e  Integrator and Amplifier. 

Power Supply Decoupling. Q26 and 627 multiply 
the effect of Q5 to assist in decoupling the 
+40V supply. 

886. LO Control (A2O)-Service Sheet 15 
The LO Control Assembly contains the Instrument 
Bus decoders and latches for the entire RF Section. 
The enable code for the section is e=l. For a general 
discussion of the operation and decoding of the 
Instrument Bus, seeInstrument Bus, page8-48.The 
Overpower Protect Status is read back on the 
Instrument Bus via Ql6. CR26 prevents Ql6 from 
becoming an active transistor in an inverted mode 
(i.e., the roles of collector and emitter are reversed) 
when the emitter is high and the collector is low. For 
a discussion of the readback operation, see Direct 
Control Special Functions, page 88. An overpower 
condition resets register U15 which opens the Over- 
power Relay (see Service Sheet l), since the 
Overpower line goes high, and switches in max- 
imum input attenuation. This is done without 
intervention of the Controller. Since the Overpower 
Detector follows the Overpower Relay, the over- 
power condition is removed immediately after U15 
is reset. U15 remains reset until the Instrument Bus 
sends out the code esd404d, where data bit d3=0 
(i.e., d3(H) is low) provided that the overpower 
condition does not reset U15 again. U23A permits 
the Instrument Bus to either close the Overpower 
Relay or leave it in its present state, but not to open 
the relay. 
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8-87. Counter (All)-Service Sheet 16 
General. The Counter Assembly contains the 10 
MHz Time Base Reference Oscillator (except for 
Option 002), the Time Base Select Switch, and the 
Time Base Dividers. The circuits provide a 2 MHz ' 

signal for the Controller clock, a 6.25 kHz signal for 
the Counter time base, and (for Option 002 only) a 10 
MHz external time base output. 

10 MHz Time Base Reference Oscillator and ECL-to- 
TTL-Level Translator. Except for instruments with 
Option 002, the clock and time base signals are 
derived from the 10 MHz Time Base Reference 
Oscillator. The ECL complementary OR gate (U2A) 
is used as the active device for the oscillator. The OR 
output of U2A is fed back to one input through the 10 
MHz crystal (Yl). R12D holds the other input low. 
The circuit oscillates at the frequency at which the 
phase shift through the feedback path is zero 
(namely, the series'resonant frequency of Y l )  to 
produce positive feedback. The resonant frequency 
can be adjusted slightly with C14. C17 and L2 form 
a parallel resonant circuit in the negativefeedback 
path which biases theinput in the active region and 
prevent$ oscillation at harmonics ofthe crystal. C15 
supplies a return path for ac  currents; it is chosen to 
provide a low reactance under all operating 
conditions. 
For instruments with Option 002, Y 1 is not present 
and U2A acts as a buffer for the 10 MHz signal 
which comes from the high-stability reference oscil- 
lator (see Service Sheet 23). 
The time base reference is. buffered by U2B and 
converted to logic levels which are compatible with 
TTL by Q4 and 63. For instruments with Option 
002, the output from Q3 is available at the rear-panel 
TIME BASE 10 MHz OUTPUT jack. 

External Time Base Buffer and Time Base Select 
Switch. The Time Base Select Switch senses when a 
reference signal has been applied to the rear-panel 
TIME BASE 10 MHz INPUT jack and switches the 
reference over. The external reference is buffered 
and converted into sharp-transition, TTL-compat- 
ible pulses by the External Time Base Buffer. CR1 
and CR2 are input protection diodes. R20 normally 
pulls the input to U4F high. When an external 
reference is present, C26 is discharged through CR3 
by the lows present at the output of U4A. The result 
ia that output of U4F goee high and the output of 
U4E goes low; DS1 turns on; and the output of U3B 
goes high (which shuts off the input from the 
internal reference). U3C and U3D are now enabled 
to gate the external reference. 
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When the output of U4E goes low, U3B is imme 
' diately disabled; at the same time, when the output 
of U4F goes high, CR4 and C28 delay the enabling 
of U3D. This prevents the possibility of the last 
internal reference pulse and the first external pulse 
from triggering UlOA in rapid succession, which 
could cause the Controller to false trigger (the Con- 
troller receives its clock from UlOA). CR5 and C29 
perform a similar task when the reference is 
switched from external to internal. R10 increases 
the sensitivity of U21 when the reference switches to 
external to assure that U21 will continue to trigger 
even though the input level should drop slightly. 
This provides hysteresis to the external level 
sensing circuits. 

Time Base Dividers. UlOA divides the selected ti.e., 
internal or external) 10 MHz reference by 5. The 2 
MHz, buffered by U4B, is used as the clock to the 
Controller. U9, U8, and U10B divide the 2 MHz 
signal by 320. The 6.25 kHz output is the time base 
for the Counter. 

8-88. Counter (All)-Sewice Sheet 17 
NOTE 

The following discussions require under- 
standing of the operation of the Instru- 
ment Bus (seehstrument Bus, page8-48) 
and of Instrument Bus readback (see Dir- 
ect Control Special Functions, page 8-81. 

General. The Counter Assembly contains the first 
four counter stages, the Input Selector, gating cir- 
cuits, and Count Transfer Logic. The final counter 
stages are in the Controller itself. Normally, the 
Counter counts the frequency of the input, but in the 
case of the Voltmeter it counts the 10 MHz Selected 
Time Base Reference as gated under control of the 
Voltmeter. When an input frequency is being 
counted, the Controller, as synchronized by the 
Time Base, enables and disables the counter stages. 
The duration of the count (i.e., the number of Time 
Base cycles per count cycle) depends on the input 
and resolution selected. 

Stage 1. Stage 1 is the input stage to the Counter 
when counting the HF VCO + 8 input; its output 
drives input 0 of the Input Selector tU7). When any 
other input is selected, the Input Selector routes it 
directly to Stage 2. Stage 1 consists of an ECL 
Divideby-lbo stage (UlA) followed by a TTL 
Divide-by-Four stage (U6A and U6B). In each case, 
divideby-two functions are created by feeding the 
active-low (reset) output from a D-type flip-flop back 



Model 8901A Service 

to the D input. The ECLto-TTL Level Translator 
(QI and Q2) shifts the logic level from UlA to make 
it compatible with the requirements of U6A. The 
outputs from U1A (via Q2), U6A, and U6B are fed to 
the D inputs of U5A for readback by the Controller 

of Stage 4 (U19A) is read onto the Controller via line 
d2(L) of the Instrument bus. Similarly, the Time 
Base is read by the Controller via U14D and 
line d3(L). 

at the end of a count sequence. 
The Controller enables and disables the input to 
U1A by Counter Gate Control No. 1 flipflop (UlB). 
To enable UlA, the Controller waits until the Time 
BasdL) line goes low and then issues and holds 
esd=363 on the Instrument Bus. The D input of U1B 
(which had been high) now goes low. When the 
Time Base(L) line (which had been high) goes low, 
the low at the D input of UlB is docked into the 
activehigh output and enables UlA. This syn- 
chronizes the enabling of U1A with the Time Base. If 
the HF VCO + 8 input is also high, it too must go low 
beforeU1B is clocked. TheRC circuit (R23 and C27) 
at the output of UlB delays the enable input to UIA 
to insure that U1A will not be clocked until the next 
negative transition of the HF VCO + 8 input. 
To disable the count, the Controller issues esd=360 
or 362 to the Instrument Bus. The D input to U1B 
now goes high. When the Time BasdL) input goes 
low, U1A is disabled in the manner described above 
for its enabling. Note that severaI cycles of the Time 
Base may have occurred during the count sequence, 
but that the Controller knows that Time BasdL) is 
high when it issues esd=360 to the Instrument Bus. 
After disabling the count, the Controller reads the 
count then issues esd=370 to reset Stage 1 and 
set U1B. 

Input Selector and Stages 2, 3, and 4. The Input 
Selector (U7) multiplexes the input into Stage 2 of 
the Counter under direction of the Controller. It is 
also the enable and disable gate (via the G8 input) to 
Stage 2. To enable Stage 2, the Controller issues 
esd=362 or 363 to the Instrument Bus. This puts a 
low on the D input of U16B. When the Time BasdH) 
line (which had been low) goes high, it clocks the 
activehigh output of U16B to a low and enables the 
selected input of U7. The enabling of Stage 2 is thus 
synchronized with the Time Base. 
To disable Stage 2, the Controller issues esd=360 to 
the Instrument Bus. The D input of U16B now goes 
high. When theTimeBasdHIinputgoes high,U7is 
disabled. Note that several cycles of the Time Base 
may have occurred during the count sequence, but 
that the Controller knows that Time Base(H) is low 
when it issues esd=360 to the Instrument Bus. After 
disabling the count, the Controller reads the count 
then issues esd=370 to reset Stages 2,3, and 4. 
During the actual count, Counter Output GateU14B 
is enabled and output 4 (the Counter Carry Output) 

Counter Output Gating. To read back the outputs of 
the counter stages after completion of a count 
sequence, the Controller issues esd=350 to the In- 
strument Bus. The output of U14C (which had been 
low) goes high and enables Counter Output Gates 
U15A, U15B, U15C, and U15D. The outputs of Stage 
4 are inverted and placed on the readback data lines 
of the Instrument Bus. Next, the Controller issues 
esd-340 to the Instrument Bus. U20A goes high and 
U12C low. This causes Stage 4 to be loaded with the 
output of Stage 3 and also enables the Counter Out- 
put Gates since the output of U14C is high. The 
output of Stage 3 is thus placed on the Instrument 
Bus through Stage 4. In a similar manner the Con- 
troller issues esd=330 and esd=320 to copy the out- 
puts of Stages 2 and 1 into the subsequent stages 
and onto the Instrument Bus. 

Voltmeter Gate. The Voltmeter Gate routes the ( 10 
MHz) Selected Time Base tTB) Reference into the 
Input Selector. The signal, however, is gated by the 
Stop Count output €tom the Voltmeter’s Comparator 
(see Service Sheet 10). The sequence is as follows: 
The Controller issues esd=362 to the Instrument 
Bus. After that, when the Time Bas& H ) line goes 
high, the activelow output of U16B goes high and 
initiates a ramp in the Voltmeter’s Ramp Generator. 
At this time U7 is also enabled, and the 10 MHz 
Selected Time Base Reference is counted. After a 
period oftimedependent upon theinput voltageinto 
the Comparator, the Stop Count line (which was 
low) goes high. This high causes U20C to block the 
input into U7 and stop the count. Some time later, 
the Controller issues esd=360 to the Instrument Bus 
and begins the process of reading back the count 
and clearing the counter stages. 

Signature Analyzer Initialization. The Signature Ana- 
lyzer (SA) Initialization circuit forces the Counter 
(including the Time Base) into a known, initial state 
when the Counter signature analysis routine is 
invoked. The Controller then exercises the counter 
circuitry in a repeatable sequence which produces a 
repetitive data pattern at each circuit node. The 
pattern is read by a signature analyzer which 
produces a signature unique to each data pattern. If 
the pattern agrees with that documented for the 
node, the circuits responsible for generating the 
pattern can be assumed to be working properly. 
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Select Decoder, Data Latch, and Oven Warm Read- 
. -back.Circuit. For a general discussion of operation 

and decoding of the Instrument BUB, see Instrument 
Bus, page8-48. The Oven Warm Readback Circuit 
allows the status of the Option 002 high-stability 
crystal oscillator to be read back by the Controller. 
I t  is called by Special Function 15. Q5 is enabled 
when a low is put on its emitter. It then acts as an 
inverter. Schottky diode CR6 prevents Q5 from 
becoming an active transistor in the inverted mode 
(i.e., the roles of collector and emitter are reversed) 
when the emitter is high and the collector is low. For 
a discussion of the readback operation, see Direct 
Control Special Functions, page 8 8 .  

8-89. Controller (AlS)-Service Sheets 

General. The Controller Assembly controls the 
entire automated portion of the operation of the 
instrument. The Controller consists of a micropro- 
cessor, ROMs, a RAM, and input/output circuits. 
The microprocessor, RAM, and 110 circuits are 
shown on Service Sheet 18, the ROMs on Service 
Sheets 19 and 22. For a general discussion of how 

18 and 19 

Table 8-12. InDuts and OutDuts of the CPU IU141 
Pin Name 

Model 8901A 

the Controller and the Instrument Bus control the 
operations of .the instrument, see page 8-8. 
Microprocessor. The microprocessor is divided into 
two ICs, the Central Processing Unit (CPU) and the 
Static Memory Interface (SMI). In addition a third 
IC, the Peripheral Input/Output (PIO) located on 
the Remote Interface Assembly (Service Sheet 22), 
is considered a part of the microprocessor. The P I 0  
is used when it is necessary to interface the CPU 
with the HP-IB. The CPU (U14) is an eight-bit 
parallel processor. LC network L1, C10, and C11 
determines the frequency of the CPU's internal 
clock. It is normally ovemdden by the 2 MHz signal 
on the Clock line from the Counter. If the Counter 
Assembly is removed, the internal clock takes over 
to keep the Controller functioning. The CPU inputs 
and outputs are described in Table 8-12. 
The SMI provides most of the interface logic needed 
to address up to 65 536 bytes of memory in the 
microprocessor system. In response to control sig- 
nals from the CPU, the SMI generates the address 
and control signals needed by the memory devices. 
The SMI inputs and outputs are described in Table 
8-13. 

I/OOO thru 11007 
I/OlO thru I/017 
DBO thru DB7 
ROMCO thru ROMC4 

EXT RES 
INT REQ 
ICB 
RC 
XTLX 
XTLY 

e, WRITE 

. -  

Description I TY Pe 
110 Port Zero 
I/O Port One 
Data Bus Lines 
Control Lines 
Clock Lines 
External Reset 
Interrupt Request 
Interrupt Control Bit 
RC Network 
Crystal Clock Line 
External Clock Line 

Input/Output 
Input/Output 
Bi-directional (&state) 
output 
output 
Input 
Input 
output 
Input 
output 
Input 

Table 8-13. Inputs and Outputs of the SMl lull1 
Pin Name 

DBO thru DB7 
ADDRO thru ADDRlB 
ROMCO thru ROMC4 

INT REQ 
PRI IN 
RAM WRITE 
EXT IN" 

REGDR 
CPU READ 

@, WRITE 

Description 
Data Bus Lines 
Address Lines 
Control Lines 
Clock Lines 
Interrupt Request 
priority In Line 
Write Line 
External Interrupt 

Register Drive Line 
CPU Read Line 

Line 

Bi-directional (%state) 
Output 
Input 
Input 
output 
Input 
output 
Input 

Input/Output 
[Output 
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The PI0 provides most of the interface logic needed 
.to interface the CPU with the HP-IB. The PI0 is 
described in Service Sheet 22. 

Memory. The instrument's memory consists of nine 
2048-bit ROMs (1 through 8 and 111, a RAM, and 
some small memory capability within the CPU 
itself. Eight of the ROMs (U3 through U10) are on 
the Controller Assembly. These ROMs are addressed 
as 1 through 8. The ninth ROM is located on the 
Remote Interface Assembly (A14) and is addressed 
as a decimal 11 (not hexadecimal as is the case with 
some special functions). The RAM is the CPU 
External Register (U15) and is a 256-address, 4-bit 
scratch pad memory used to read and write 4 bits 
(DBO-DB3) to and from the CPU. The Memory 
Decoders (U12 and U13) control which memory IC 
on the Controller Assembly is enabled. In addition, 
there is a Memory Select Decoder (A14U18) on the 
Remote Interface Assembly that is used to enable 
ROM 11. 
To illustrate how a ROM address is accessed for 
data, assume that the CPU wants to read informa- 
tion from address 255 of ROM 3 (U5). First, the CPU 
places the necessary information on the ROM 
Control (ROMC) and the data lines of the Control 
Bus. The SMI decodes this information from the 
CPU and outputs the required address information 
on lines AO(H) through A15(H) and then sets CPU 
READ(H) high. When the CPU READ(H) input to 
Schmitt trigger U1A goes high, the output goes low, 
and the output of U1B goes high. Note that the 
MEMORY DISABLE(L) line is held high because 
the input at the edge connector (shown on Service 
Sheet 19) is normally not connected. 
Note that this is a read operation and the RAM 
WRITE(L) line from the SMI is high. Lines A14(H) 
and AWH) are low thus enabling U12. The A11(H) 
and A12(H) lines are high, and the A13(H) line is 
low, therefore, the ROM 3L) output line is low. On 
Service Sheet 19 the ROM 3(L) line is low and ROM 
3 (U5) is enabled because the other two inputs to the 
AND portion of thecontrol block are always enabled. 
Since AO(H) through A7(H) are high and A&H) 
through AlO(H) are low, the data at address 255 is 
read out of the ROM. The 8 bits of information are 
placed on lines DBO(H) through DB?(H). This in- 
formation is then read into the CPU (U14). 
The RAM read and write functions are similar to 
the ROM function. The CPU READ(H) and RAM 
WRITE(L) lines are used to determine which func 
tion of the CPU External Register (U15) is activated. 
The U13 demultiplexer is used to enable U15. Note 
that by changing the position of the jumper between 

U13 and U15 to the position between U12 and U15, 
U15 could be enabled with the ROM 8(L) line. As it 
is, RAM resides in the address space of what would 
be ROM 16. 

'TEST LEDs and Test Points. The TEST LEDs DS1 
through DS4 are controlled by the CPU as described 
on page8-17. The test points (TP4 through TP7) are 
used to modify the power-up routine as described on 
page 8-17 and are also used when performing sig- 
nature analysis. 

Select and Data Buffers. The Select and Data Buffers 
(Ul6 and U18) invert and buffer the I/O 00 through 
I/O 07 input/output lines from the CPU to the 
Instrument Bus. For a general discussion of the 
Instrument Bus, see page 8-48. In addition data 
lines dO(L) through d3(L) are input to the CPU from 
the Instrument Bus. 

Enable Decoder. The Enable Decoder (U17) decodes 
theeO(H) through e3(H) lines from the CPU into the 
eight individual enable lines e=O(L) through e=7(L). 
These are distributed throughout the instrument to 
enable the desired select decoder. 

Power On Reset. The Power On Reset circuit (Q1 and 
UIC) is used to apply a momentary low on the EXT 
RES line of the CPU when power is applied to the 
instrument. When EXT RES is pulled low and then 
released, a program originating at memory address 
0 is executed. 

8-90. Keyboard (A1)-Service Sheet 20 
NOTE 

The following discussion requires under- 
standing of the operation of the Instru- 
ment Bus (see Instrument Bus,page8-48) 
and of Instrument Bus readback (see 
Direct Control Special Functions, page 
8-8). 

General. The Keyboard and Display Assembly inter- 
rupts the Controller when a key has been pressed 
and provides the circuitry that enables the Con- 
troller to determine which key was pressed. 

Keystroke Detector. The Keystroke Detector pulses 
the External Interrupt line low when a key is 
pressed. When no key is down (i.e., key switches $1 
through S41 open), the inverting (-) input to U39A 
is pulled low by RSB and R8C. The outputs of the 
Key Row Scanner U38 are normally in the high or 
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off state (the outputs are open-collector). The non- 
7 inverting (+) input of U39A is biased at approx- 

imately +1.4V. Thus for the condition when no key 
is pressed, the output of U39A is high, the output of 
U39B is low, and the output of U21A is high (i.e., no 
interrupt, see Service Sheet 18). 

Pressing any key (e.g., the %I key S20) pulls the 
inverting input of U39A above t1.4V (via R4E and 
R2F for the %I key). This causes U21A to go low and 
creates a Controller interrupt. U39A has an open- 
collector output. When U39A goes low, C5 is rapidly 
discharged to produce a low on the input to U39B. 
However, when U39A goes high, C5 can only charge 
via R10. This action holds the input to U39B low for 
at least 50 ms regardless of key bounce. R11 adds 
hysteresis to U39B to improve noise immunity and 
shorten the transition time of the input to U21A. 

Key Scanners and Front-Panel Keys. When the Con- 
troller receives an interrupt, it immediately initiates 
a key scan routine. The scan must identify the 
pressed key before the key has been released even in 
the presence of key bounce. Consider the example of 
pressing the % key (S20). The scan begins by the 
Controller issuing esd=7FO to the Instrument Bus. 
This puts an  active low on pin 4 of demultiplexor 
U38. More specifically, e=7 and s=F. Both 1 and 2 
inputs are high since sO=1 and sl=l. A 3 is demulti- 
plexed. e==7(L) is low and enables inputs G4 and G5. 
The 4 input is enabled since s2=1; the 5 input is 
disabled since s2=1. Thus only the 3 output of the 
lower half of the demultiplexor (U38) enabled by 
input 4 is low. 

The same Instrument Bus code enables the readback 
gates of U22 but not U23. More specifically, s3=1. 
Thus, the input to U21D is high. The two inputs to 
U21B are low. The NAND gates of U22 are enabled 
and function as inverters. U21C is low and the 
outputs of the NAND gates of U23 are high, i.e., off. 
The Controller reads back the data (d) lines and 
scans the data giving priority to the highest number 
decoded. Since all columns are held high by pull-up 
resistors, the Controller reads d=F. The 9% key has no 
effect because the output at pin 7 of U38 is off 
at this time. 

The Controller next issues esd=7EO. Pin 5 of U38 is 
now low. U22 is still enabled and U23 is still 
disabled. d=F is read back. The sequence then 
continues with the issuance of esd=7DO and 7CO 
with the result that d=F is read back each time until 
esd=7CO when d=B will be read back i.e., d2=0 
(d2(Lt) is high). Thecontroller has now learned that 
the 96 key was pressed. 
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If no key had been found in the first four columns, 
the sequence continues until the issuance of esd=770. 
With this code, the s3(H) input to U21C and U21D 
goes low, and U22 is disabled, and U23 is enabled. 
The Controller now starts reading the data lines 
from U23 to determine if one of the keys in the 
second four columns is closed. 

If no key was found &e., d=F always) due to key 
bounce, the scan repeats until 50 ms have elapsed 
and then the instrument reverts back to its previous 
mode of operation. Whether the key was found or 
not, the measurement cycle that was interrupted is 
aborted and a new software cycle is initiated. 

8-91. Display (A1)-Sewice Sheet 2l 
The Keyboard and Display Assembly contains the 
front-panel displays, annunciators, and key lights 
and the decoders and latches that control them. 
Lighting of a display is accomplished by straight- 
forward decoding of the Instrument Bus. For 
example, to display the digit 3 in display IJ2, the 
Controller issues esd=613 to the Instrument Bus. 
Output 1G of Select Decoder U24 goes low (uniquely) 
and enables the seven-segment coder U11. U11 
decodes the data code d=3 and puts lows on segment- 
control lines a, b, c, d, and g. The corresponding 
segments of U2 light to display a “3”. The segment 
information is latched in U11 when a different e, s, 
or es code is issued to the Instrument Bus. For a 
discussion of the Instrument Bus, see Instrument 
Bus, page 8-48. 

8-92. Remote Interface (A14)-Service Sheet 22 
General. The Remote Interface Assembly interfaces 
the Controller with the HP-IB. It  performs the 
necessary handshake operation, interprets the 
HP-IB control lines, and is both an input and output 
peripheral to the Controller. The Remote Interface 
Assembly consists of three basic elements: the 
HP-IB 110, the Handshake Logic, and the Interface 
Control circuits. In addition, other miscellaneous 
circuits are used on the assembly. The operation of 
the three basic elements is explained first. Then, a 
detailed explanation of how the bus controller ce.g., 
a computing controller) addresses the instrument to 
talk or to listen is presented. The miscellaneous 
circuits are then briefly discussed. Table 8-14 lists 
and identifies the mnemonics used in the Remote 
Interface and should be referred to while reading 
the principles of operation. 
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Figure 8-14. Mnemonics for Remote Interface 

AAD 
ACD 
ADS 
AFC 
ARD 
ATL 
ATN 
ATT 
AVD 
CLF 
CTF 
DAR 
DAV 
DIOl 
DIO8 
DFC 
EAH 
EIC 
ENR 
EO1 
ICP 
IFC 
LAD 
LRD 

NDAC 
NRFD 
RAS 
RAT 
RDR 
REN 
RFC 
RFL 
RSL 
RSU 
RTR 
RVD 
SDA 
SDV 
SLF 
SRQ 
STF 
UUA 

Signal Name 
Acceptor Accepted Data 
Accepted Data 
Addressed 
Address FlipFlop Clock 
Accepted Received Data 
Addressed to Listen 
Attention 
Addressed to Talk 
Accept Valid Data 
Clear Listen FlipFlop 
Clear Talk FlipFlop . 
Disable ROM 
Data Valid 
Data Input/Output 1 
Data Input/Output 8 
Data Accepted Flipmop Clock 
Enable Acceptor Handshake 
Enable Interface Control 
Enable ROM 
End Or Identifr 
Interrupt CPU 
Interface Clear 
Listener Accepted Data 
Listener Ready for Data 
Not Data Accepted 
Not Ready for Data 
Read Address Selector 
Read Addressing Type 
Reset DAC/RFD 
Remote Enable 
REN FlipFlop Clock 
REN FlipFIop Latched 
Read Switch Lower 
Read Switch Upper 
Ready to Receive 
Receive Valid Data 
Set Data Accepted 
Set Data Valid 
Set Listen FlipFlop 
Service Request 
Set Talk FlipFlop 
Universal Unlisten Address 

HP-18 I/O Circuits. The HP-IB I/O circuits provide 
bidirectional interface between the Remote Interface 
assembly and the HP-IB. The circuit consists of U1, 
U2, U5, and U6. When the TALK(L) line is low, the 
interface is configured to send data to the HP-IB. In 
this state, U2 and U6 are disabled, and since they 
are open collector devices, they are essentially out of 
the circuit. U1 and U5 provide a direct path from the 
Peripheral Input/Output (U13) to the HP-IB. When 
the TALK(L) line is high, the Remote Interface is 
configured to receive data from the HP-IB. In this 
mode, U2 and U6 are enabled, and the path through 
U1 and U5 is reversed. This allows data from the 
HP-IB to be applied to the Peripheral Input/Output 
(U131, the Address Decoder (U8), and the Interface 
Control ROM (U17). Depending upon the function 

being performed, this data is either sent to the 
Controller or used to decode the talk or listen 
address. 

Handshake Logic Circuits. Information is communi- 
cated over the HP-IB by means of handshakes 
between instruments. It is assumed in this discus- 
sion that you are familiar with the use of the DAV, 
NDAC, and NRFD signals as they are used on the 
HP-IB. The instrument can operate as either a talker 
or a listener when so directed by the bus controller. 
The primary control circuits in the Handshake 
Logic are the DAC FlipFlop tUl5B) and gates 
U12A, U12B, and U19B. 
When the instrument is a listener, the ATL 1,) line is 
low, and the high output from U19B enables U E A  
and U12B. This condition is also true when ATNi I1 I 
goes low and is discussed in detail later. In either 
case, the DAC FlipFlop tU15B) controls the hand- 
shake. If U15B is set, the RTR(L) line from the reset 
output is low, and the NRFD(L) line from U12R is 
high indicating that the instrument is ready to re- 
ceive data. The ACDtL) line from the activehigh 
output of U15B is high, and (since the other input to 
U12A is also high), the NDACt L)  line is low. When 
the bus controller sees all of the required NRFIh L 1 
lines high (more than one instrument can be ad- 
dressedtolisten),itsetsDAV(L)low. When DAVtLj 
goes low (indicating the data on the HP-IB is valid I, 
the Interface Control ROM either sets EXT INT low 
or resets U15B by settingSDA(L) low, depending on 
whether or not the CPU must be interrupted. (See 
Table 8-15 for a complete list of the Interface Control 
ROM input and output signals.) If the CPU is 
interrupted, it will reset U15B using the DCF(Lt 
line. In either case, ACDtL) goes low and the 
NDAC(L) line from U12A goes high. When the bus 
controller sees all of NDACt L) lines go high, it sets 
DAV(L) high. TheDAV(L1 signal is applied through 
gates U4B, U20B, and U21B to set the DAC Flip- 
Flop (U15B). Gates U20B and U21B are used to slow 
down the handshake and prevent a possible race 
condition. When the DAC FlipFlop is set, the 
instrument is retuned to a ready-for-data condition. 
When the instrument is a talker, the output from 
U19B is low because both the ATL(L) and the 
ATN(L) lines are high. The low output from U19B 
disables U12A and U12B. This prevents the DAC 
FlipFlop from driving the NDACtL) and NRFDt L) 
HP-IB lines. The Controller (A13) now reads the 
NDAC(L) line through U4C and U2lC and the 
NRFD(L)line through U4D and U21D. Both of these 
signals are routed to the Controller through the 
Peripheral Input/Output (U13). The DAV(L) signal 
is driven by the Controller through U13 and UlBC 
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Table 8-15. inputs and Outputs of Interface Control ROM 

Address 
Binary Bit Value 

1 6 8 4 2 1  
Pin Number 

14 13 12 11 10 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 

L 
L 
L 
L 
H 
H 
H 
H 
L 
L 
L 
L 
H 
H 
H 
H 
L 
L 
L 
L 
H 
H 
H 
H 
L 
L 
L 
L 
H 
H 
H 
H 

L 
L 
H 
H 
L 
L 
H 
H 
L 
L 
H 
H 
L 
L 
H 
H 
L 
L 
H 
H 
L 
L 
H 
H 
L 
L 
H 
H 
L 
L 
H 
H 

L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 

* Don't care condition. 

- 

H 
e 
X 

00 
01 
02 
03 
04 
05 
06 
07 
08 
09 
OA 
OB 
oc 
OD 
OE 
OF 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
1A 
1B 
1c 
ID 
1E 
1F - 

Data 
Bit 

7 6 5 4 3 2 1 0  
Pin Number 

9 7 6  5 4 3 2 1  
H * H  
H * L  
H * H  
L * H  
H * H  
H * L  
H * H  
H * H  
H * H  
H * H  
L * L  
L * H  
H * H  
H * L  
H * H  
H * H  
L * H  
L * H  
L * H  
H * H  
L * H  
L * H  
L * H  
H * H  
L * H  
L * H  
L * H  
H * H  
L * H  
L * H  
L * H  
H * H  

H 
H 
H 
H 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

H 
H 
H 
H 
H 
H 
L 
H 
H 
L 
H 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

* L  
* L  
* L  
* H  
* L  
* L  
* L  
* L  
* L  
* L  
* H  
* H  
* L  
* L  
* L  
* L  
* H  
* H  
* H  
* L  
* H  
* H  
* H  
* L  
* H  
* H  
* H  
* L  
* H  
* H  
* H  
* L  

** The outputs are active low. The functions 
of each output are: 

Bit 7: INT, interrupts CPU. 
Bit 6 Don't Care (NC). 
Bit 5: CTF, clear Talk FlipFlop. 
Bit 4: STF, set Talk FlipFlop. 
Bit 3 CLF, clear Listen F'lipFlop. 
Bit 2 SLF, set Listen FlipFlop. 
Bit 1: Don't care (NC). 
Bit 0 AHS, automatic handshake. 

Remarks" 

SCG so AHS only. 
OTA so CTF and AHS. 
OLA so AHS only. 
UBC so INT only. 
SCG so AHS only. 
UNT so CTF and AHS. 
UNL so CLF and AHS. 
NRC so AHS only. 
SCG so AHS only. 
MTA so STF, CLF. and AHS. 
MLA so SLF, CTF, and INT. 
UBC so INT only. 
SCG so AHS only. 
UNT so CTF and AHS. 
UNL so CLF and AHS. 
NRC so AHS only. 
DATA so INT only. 
DATA so INT only. 
DATA so INT only. 
CDATA so AHS only. 
DATA so INT only. 
DATA so INT only. 
DATA so INT only. 
CDATA so AHS only. 
DATA so INT only. 
DATA so INT only. 
DATA so INT only. 
CDATA so AHS only. 
DATA so INT only. 
DATA so INT only. 
DATA so INT only. 
CDATA so AHS only. 

Mnemonics used 
CDATA DATA from Control SSOUD. 
DATA 
MLA: 
MTA: 
NRC: 
O W  
OTA 
SCG: 
UBC: 
UNL 
UNT 

DATA [interface responds). 
My Listen Address. 
My Talk'Address. 
Non-Recognized Command. 
Other Listen Address. 
Other Talk Address. 
Secondary Group Command. 
Universal Bus Command. 
Un-Listen. 
Un-Talk. 

8-78 



Model 8901A Service 

by theSDV(H) line. U21C is enabled by U20A when 
the TAL,K(L) line is low. In the talker mode, the 
handshaking is entirely controlled by the instru- 
ment’s -ware and Controller. 

Interface Control Circuits. The primary control ele 
ment in thehterface Control circuits is the Interface 
Control ROM (U17). U17 is enabled when all the 
following conditions are satisfied. 
1. RTR(L) is low. This indicates the instrument is 

ready to receive data or commands. 
2. EAH(L) is low. This enables an acceptor hand- 

shake. It is decoded &om the ATL and ATN lines 
by U20D. Therefore, if the instrument is ad- 
dressed to listen or if attention is true, the gate 
is enabled. 

3. U19C pin 8 is low. This indicates that the 
Controller (A13) has enabld the interface to 
receive data. This state is latched by the flipflop 
consisting of U19C and U19D. This flipflop is 
also used to disable the Interface Control ROM 
(U17) when the RemoteInterface is preparing to 
talk. U17 is disabled so that its control circuits 
do not respond to the data that the instrument 
itself is sending. 

4. AVD(L) is low. This indicates that the bus 
controller is asserting that the data on the 
HP-IB is valid by putting DAV(L) low. 

When all of these conditions are true, U17 is enabled 
by setting the EIC(L) line from U2OC low. The out- 
puts of U17 are then dependent upon the decoded 
address line inputs. Depending upon the selected 
output, the Interface Control ROM will set or clear 
the appropriate flip-flops, complete a handshake, or 
intermpt the Controller. The32 possible states of the 
output lines are listed and defined in Table 8-15, 

How the Remote Interface Handshakes with the HP-16. 
The Remote Interface circuits control the asynch- 
ronous transfer of bytes over the HP-IB. The 
following three conditions require that the instru- 
ment complete the handshake requirements 
1. When it is a bystander. 
2. When the ATN(L) line is low (true). For example, 

when the bus controller is addressing the instru- 
ment to set it to the talk or listen modes. There 
are also universal commands that can be sent 
when ATN(L) is low. 

3. When it is already addressed to talk or listen. 
The instrument handshakes as a bystander when- 
ever ATN(L) is high and it is not addressed to listen. 
Actually, this handshake is not an interchange of 
information because under these conditions the 
instrument never pulls the NFU?D(L) and NDAC(L) 
output lines low. These lines are held high because 

I 

AWL) and the ATN(L) inputs to U19B remain 
high. ATUL) remains high because the instrument 
is not currently addressed to listen. ATNt L) remains 
high because it is high at the HP-IB and the signal 
is applied through two inverters (U4E and U21A 1 to 
the input of U19B. The resulting low output is 
applied to U12A and U12B and the NRFD( L I and 
NDAC(L) lines are always high. In this mode, the 
Modulation Analyzer is essentially “off the bus”. 
Note that the DAC FlipFlop (U15B) is also applied 
to these gates and depending upon its output state 
would also hold one of the gate outputs high if ATN 
were true or ATL were true. 
When the bus controller wants to address the 
instrument to talk, ATN(L) is set low. The output of 
U19B goes high and the status of the NRFD(L1 line 
(U12B) and the status of the NDACtL) line are 
controlled by the DAC FlipFlop (U15B I. (The DAC 
FlipFlop is already set by DAV(L) being high 
through U4B, UZOB, and U21B). This causes the 
RTR(L) line from the DAC FlipFlop to set NRFD( L) 
high. The bus controller has already placed the 
instrument’s talk address on the bus and it now 
pulls DAV(L) low indicating that it is valid data. 
Since the instrument is not yet addressed to talk, the 
TALK&) input to the HP-IB I/O circuits (U1, U5, 
U2, and U6) is high. The talk address on lines 
DIOl(L) through DI05(L) is applied through U1 
and U5 to the Address Decoder comparator U8. US 
compares the incoming address with the setting of 
the first five address switches 61).  If they are the 
instrument’s correct address, the M=N output of 1J8 
goes high. The data on DIO7(L) and DIO6(L) is 
applied to the Interface Control ROM tU17) to 
determine whether the instrument is being ad- 
dressed to talk or to listen. If it is being addressed to 
talk DI07(L) is low and DIOG(L) is high (i.e., 10,. If it 
is being addressed to listen, DI07tL) is high and 
DIO6(L) is low (i.e., 01,. These two bits are the only 
difference between the DIO inputs from the bus 
controller to the instrument when it is being set to 
talk or listen. 
The EIC(L) from U2OC is low to enable U 17 and the 
other inputs to the address lines of U17 select the 
memory locations that will set output pin 5 to low. 
The STF(L) line sets the Talk flip-flop U16A. At the 
same time, the SDA(L) output at pin 1 of Ul? is low 
andresets theDACFlipFlop(U15Bl.Thelow output 
from pin 9 of U15B is applied to U12A and the 
NDAC(L) line goes high, indicating that the hand- 
shake is complete. Note that the CPU did not need 
to be interrupted. 

Remote Enable Flip-Flop. When the instrument is 
addressed to listen, the CPU is interrupted and must 
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determine whether or not it has been enabled to the 
. remote mode (or whether it is already in the remote - mode). The Controller does this by attempting to set 
the Remote Enable FlipFlop (U15A). If the REN(L) 
line on the HP-IB is low (true), it is inverted by U4F 
and the reset input to U15A pin 1 is high. In this case 
U15A can be set by the Controller. Conversely, if 
REN(L) is high, the reset input is low and U15A is 
held reset. The Controller checks the set output of 
U15A RNUH) through inverter U22A and the 
Peripheral Input/Output (U13). If the instrument 
receives its listen address and if the output of U15A 
is high, it enters remote mode and lights the 
REMOTE annunciator on the front panel. 

Serial Poll Enable Flip-Flop. When the Controller 
recognizes the SPE (Serial Poll Enable) bus com- 
mand, the CPU is interrupted and attempts to set 
the Serial Poll Flip-Flop (U3B). IFC(L) from the 
HP-IB is applied through U4A and U22D to the reset 
input of U3B. If IFC(L) is high the Serial Poll 
Flip-Flop can be set; if it is low, U3B is held reset. If 
U3B is set, the instrument enters the serial poll 
mode, and this information is read back via the 
Instrument Bus to the Controller through U9D. 
When the instrument is subsequently addressed to 
talk, it again reads back the output of U3B to 
determine what information to output to the HP-IB: 
measurement results or the status byte. If it is still in 
theserial poll mode, the status byte is output. When 
the SPD (Serial Poll Disable) bus command is 
received, the Controller resets U3B. 

Other Control Lines. The remaining HP-IB control 
lines to the instrument are EOI(L), SRQ(L), and 
IFC(L). EOI(L) is not used by the instrument and is 
terminated in R7N and R7P. SRQ(L) is output to the 
HP-IB under Controller direction through U13. 
IFC(L) is used to clear all talkers and listeners off 
the HP-IB. IFC(L) is buffered into four lines. At the 
output of U4A, after CR1, one line is applied to the 
Address Comparator (U8) to disable it. This keeps 

the Interface Control ROM (U17) from affecting 
either the Talk or Listen FlipFlop while IFC is true. 
Two additional lines (from U21E and U21F) clear 
the Talk and Listen Flip-Flops (U16A and U16B). 
The fourth line (from U22D) clears the Serial Poll 
FlipFlop. 
Address Readback Circuit. When so directed by the 
operator, the Controller sequentially reads back the 
status of the Address Switches (S1A through SlE) 
and the talk-only and listen-only switches (SIG and 
SlF). This information is processed through gates 
U9 and U10 under control of the F2SU(L) and 
RSUL) lines from the Select Decoder (Ull). The 
Controller's internal RAM is also read for service 
request (SRQ) status. The front-panel display shows 
not only the HP-IB address and the talk-only or 
listen-only status but also whether or not it is 
issuing a Service Request (SRQ). (See Special Func- 
tion 21.0 in the Detailed Operating Information 
section of the Operating Manual.) 

Peripheral InpuVOutput. The Peripheral Input/ 
Output (U13) provides the required I/O interface 
between the Controller and the HP-IB. Refer to 
Table 8-16 for a description of inputs and outputs 
of U13. 
P/O Controller. The P/O (part of7 Controller circuit 
consists of Memory Select Decoder (U18) and ROM 
11 (U14). This circuit is part of the Controller 
firmware and contains the HP-IB and limit pro- 
grams. Theinstrument will operate with the Remote 
Interface Assembly removed. However, the HP-IH 
and limit capabilities are lost when ROM 11 is not 
present. The instrument will indicate this condition 
by displaying a check sum error after power up or 
upon interrogation. For an explanation of how the 
Controller ROMs are decoded, refer to Service 
Sheet 18. 

Select Decoder. For a general discussion of instru- 
ment control, see Instrument Bus, page 8-48. 

Table 8-16. Inputs and Outputs of the PI0 IU131 
Pin Name 

110 A0 thru I/O A7 
110 BO thru 110 B7 
DBO through DB7 
ROMCO through 
ROMC4 

a, WRITE 
EXT INT 
PRI IN 
PRI OUT 
IN" REQ 
DBDR 

I/O Port A Input/Output 
110 Port B Input/Output 
Data Bus Lines Bi-directional &state) 

Control Lines 
Clock Lines 
External Interrupt 
Priority In 
Priority out 
Interrupt Request 
Data Bus Drive 

Input 
Input 
Input 
Input 
output 
output 
output 
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8-93. Power Supply Regulators (Al0)- 

General. The Power Supply Regulators Assembly 
(A101 and the Power Supply Mother Board Assem- 
bly (A261 contain the circuitry for the +15 and -15V 
supplies. The two supplies are nearly exact a m p l e  
ments (i.e., all polarities reversed, NPN transistors 
interchanged for PNP, etc) except that the -15V 
supply is referenced from the +15V supply (via R26 
and R27) and is not adjustable. Also, the +15V 
supply remains on when the instrument is in 
standby and its output is switched to drive only the 
high-stability crystal reference oscillator in Option 
002. Only the +15V supply will be discussed. 

+1SV Supply. The +15V supply is a series-type 
regulator. A29Q2 is the series-pass transistor which 
is configured as a Darlington pair. The series-pass 
transistor is suppled from a full-wave rectifier 
(chassis part T1 and A26CR7 and CR8) and filter 
capacitor A!26C3. The Input Over-Voltage Protection 
circuit (or crowbar), consisting of triac A26Q1, 
reference diodes A26VR1 and VR2, and A26R1, 
protects the instrument agdnst improper line selec- 
tion. The reference diodes cause the triac to fire (i.e., 
short-circuit) when the secondary voltage exceeds 
approximately 70V of either polarity. The shorted 
secondary then causes the line fuse to blow. 
The output of the supply is divided down by R23, 
R24, and R25 and compared to the voltage across a 
reference diode (VR1) by the differential amplifier 
Q7 and 89. Q8 is an intermediate stage that drives 
the series-pass regulator. CR1 and CR4 protect the 
baseemitter junctions of Q7 and 69. C4 filters the 
noise from the reference diode. 
Q12 senses the voltage drop across R7. If the voltage 
is too large(because of too much output current), Q12 
biases on Q13 which reduces the basebemitter 
drive of the series-pass transistor. The supply volt- 
age drops to zero and the output current drops (or 
folds back) to a safe level. C1 prevents the supply 
from oscillating when it has folded back. 
QlO switches the supply sense line from the output 
side of relay A!26K1 to the input side when the relay 
opens. The relay is energized by the unregulated 
+15V supply through theON/STBY switch (chassis 
part S1 on Service Sheet 20). VR2 and Q1 form an 
Over-Voltage Protection circuit for the +15V supply. 
Should the output of the supply exceed approxi- 
mately +16V, vR2 conducts and fires SCR Q1 which 
shorts the supply. The supply then folds back. CR6 
proteds the supply should the output connect to a 

-negativepolarity supply. VR4 conduds and lights 
LED DS1 when the supply is at approximately the 
right voltage 

Service Sheet 23 
8-94. Power Supply Regulators (Al0)- 

General. The Power Supply Regulators Assembly 
(A10) and the Power Supply Mother Board Assembly 
(A26) contain the circuitry for the +40, +S, and -SI' 
supplies. The +5 and -5V supplies are nearly exact 
complements tie., all polarities reversed, NPN 
transistors interchanged for PNP, etc.). Both sup- 
plies are referenced from the +15V supply and are 
not adjustable. Only the +40 and the +5V supplies 
will be discussed. 

Service Sheet 24 

+40V Supply. The +40V supply is a series-type 
regulator. Q15 is the series-pass transistor. The 
series-pass transistor is supplied from a half-wave 
rectifier (chassis part TI on Service Sheet 23 and 
CR8) and filter capacitor C11. The output of the 
supply is divided down by R39 and R.10 and com- 
pared to the +15V supply by the differential 
amplifier Ql6 and Q17. Q14 is an intermediate stage 
that drives theseries-pass regulator. CR9 and CRlO 
protect the baseemitter junctions of Ql6 and Q17. 
C12 filters the noise from the +lSV supply. R38 and 
CRll bring up the supply when the instrument is 
turned on. 
VR6 and Q3 form an Over-Voltage Protection circuit 
for the +40V supply. Should the output of the supply 
exceed approximately +47V, VR? conducts and fires 
SCR Q3 which shorts the supply and blows FS. 
CR14 protects the supply should the output connect 
to a negativepolarity supply. VR7 conducts and 
switches on Q4 to light LED I S 3  when the supply is 
at approximately the right voltage. 

+5V Supply. The +5V supply is a series-type regula- 
tor. A29Q1 is the series-pass transistor which is 
configured as a Darlington pair. The series-pass 
transistor is supplied from a full-wave rectifier 
(chassis part T1 and A26CR2 and CR3 on Service 
Sheet 23) and filter capacitor A26C1 on Service 
Sheet 23. The output of the supply is compared to the 
voltage of the +15V supply (divided down by R5O 
and R51) by the Comparison Amplifier t U 1C) which 
drives the series-pass regulator. 
Over-Current Protection amplifier U 1D senses the 
voltage drop across R58. If the voltage is too large 
(because of too much output current), the output of 
U1D goes low which reduces the basetoemitter 
drive of the series-pass transistor. The supply volt- 
age drops to zero and the output current drops (or 
folds back) to a safe level. CR12 and CR15 prevent 
UlD from having an effect on the supply when the 
output current is at a normal level. C1 frequency 
compensates the supply. 
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VR8 and Q2 form an Over-Voltage Protection circuit 
+for- the +5V supply. Should the output of the supply 
exceed approximately +5.6V, VR2 conducts and 
fires SCR Q2 which shorts the supply. The supply 
then folds back. CR17 protects the supply should the 
output connect to a negativepolarity supply. VRlO 
conducts and lights LED DS4 when the supply is at  
approximately the right voltage. 

8-95. FM Calibrator (Option MO, A51)- 
Service Sheet 28 

referenceis fed from current source Q13, which itself 
is temperature stable because its baseemitter junc- 
tion and its reference (VRl) have similar thermal 
behavior. The output of the Voltage Reference 
(taken with respect to the-l5V(F) supply) is divided 
by two by R7 and R8 and converted into a constant 
current by Current Source U2 and Q l l  and by U1 
and QlO. 

U1 produces a constant voltage across R14 which 
then generates a constant current. This current also 
flows through R11, R12, and R13 to produce a 

General. The FM Calibrator provides a 10.1 MHz 
signal with an  amount of FM which can be deter- 
mined by the Controller. It also is the source of RF 
for the AM Calibrator (see Service Sheet 29). 

constant, but adjustable, voltage at ~ the non- 
inverting (+) input of U3. U3 is a voltage follower 
which provides the reference (approximately -5 
Vdc) to the non-inverting input of U4. 

10.1 MHz VCO and Output Amplifier. The 10.1 
MHz Voltage Controlled Oscillator (VCO) is Colpitts 
type. Q7 provides the gain necessary for oscillation. 
The tank circuit is composed of the series combina- 
tion of C16 and C17 in parallel with CR3, CR5, CR6, 
C20, and L7 in series with L6. Varactor diodes CR3, 
CR5, and CR6 tune the oscillator approximately 68 
kHz peak-to-peak. Q8 is a temperaturecompensated 
current source for the emitter of 67. Q2 provides a 
regulated, positive supply for the oscillator and the 
varactor cathodes; it has a thermal characteristic 
which compensates for the frequency drift caused 
by the varactor diodes. Cl8 and C19 assure that the 
supply has a low ac impedance. Current source Q4 
provides a stable reference voltage across R32 for 
the base of 62. 
The output from the oscillator, taken from the 
inductive divider L6 and L7, is buffered by differen- 
tial pair Q6 and Q1 and drives the AM Calibrator. 
The base of Q1 is referenced to the output of the 
Oscillator Collector Supply. Q3 is a constant-current 
source for the emitters of Q1 and Q6. Q5 is a 
common-base isolation amplifier which drives the 
Counter Buffer (U9). 

Trapezoid Generation Circuits. The trapezoid genera- 
tion circuits create a 10 kHz trapezoidal waveform 
with rounded comers that drives the varactor diodes 
of the 10.1 MHz VCO. The waveform must rise and 
fall to full value with a transition time that causes 
no ringing when the FM signal is demodulated by 
the FM Demodulator and fed through the audio 
circuits which have been set for maximum band- 
width. In generating the trapezoidal waveform, a 
triangle wave is first generated then limited. 
-Several points in the triangle generation circuits 
require stable reference voltages. The basic reference 
is a temperaturestable reference diode VR2. The 
8-82 
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The Triangle Generator is an integrator configured 
as a relaxation oscillator. U4 and C11 form the 
integrator. When the adivehigh output of USA is 
high (i.e., OV), the5V developed across R19 produces 
a constant current which, being integrated, produces 
a negativeslope ramp at the output of U4. Con- 
versely, when theoutput of U5A goes low ti.e., -1OV), 
the 5V of opposite polarity developed across R19 
produces a positiveslope ramp at the output of U4. 

The output of U4 is compared with two references; 
viz., ground by U6B and -lOV by U6A. When the 
negativeslope ramp reaches -1OV, U6A switches 
from low to high and resets (the formerly set) U5A. 
The ramp now slopes positively and U6A releases its 
reset on U5A. When the positiveslope ramp reaches 
OV, U6B switches from low to high and sets U5A. 
The ramp now slopes negatively and U6B releases 
its set on U5A. Thus, a triangle wave is generated at 
the output of U4. If the non-inverting input of U6C 
or U6D is high, the effect of U6B or U6A is over- 
ridden and U5A is held either with a set or a reset. 
U4 falls or rises until CR7 and VR3 or CR8 and VR4 
come on and clamp the output of U4 at approxi- 
mately -10 or OV. 

The triangle wave from U4 is attenuated by a factor 
of 14 by R21 and R22 and then amplified and limited 
by the 'Ikapezoid Generator. The napezoid Gen- 
erator is a differential pair, Q9A and Q9B, which 
has a gain of 1.3 (i.e., onehalf the ratio of R27 to the 
sum of R26 and the emitter resistance of Q9A) when 
both Q9A and Q9B are active. The triangle's 
positivegoing slope turns on Q9B fully, which turns 
off Q9A. The resulting OV on the collector of Q9A 
tunes the VCO to the low end of its range. The 
negativegoing slope turns Q9B off, which allows all 
of the current from Q l l  to flow through Q9A. This 
produces a negative voltage limit at the collector of 
Q9A. The resulting -0.33V tunes the VCO to the 
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upper end of its range. The large emitter resistors 
- .@23 and FU6) round the waveform as the limits of 

the output voltage are reached. 

-1OV Regulator: The -lOV Regulator drops the level 
of the -15V supply and is the negative supply for 
U5A. 

Select Decoder and Data Latch. For a general dis- 
cussion of instrument control, see Instrument Bus, 
page 848. 

8-96. AM Calibrator (Option 010, B O ) -  

General. The AM Calibrator provides a 10.1 MHz 
signal with an  amount of AM which can be deter- 
mined by the Controller. The output of the calibrator 
appears at the CALIBRATION OUTPUT jack. 

Service Sheet 29 

Input and Modulator Circuits. The source of RF for the 
AM Calibrator is a 10.1 MHz signal from the FM 
Calibrator (see Service Sheet 28). This signal is 
amplified and limited by differential pair QlB and 
QlD. CSprovidesan acshortfortheemittersofQ1B 
and Q1D. The emitter current, which is switched 
back and forth between Q1B and QlD, is supplied 
by current source QlA. 
The limited RF signal is split into two nearly 
identical paths containing the two modulators. The 
outputs from the modulators are then summed 
together to produce the modulated signal. Using the 
path through Modulator A as an example, the RF 
signal is amplified by Q2 which switches CR1 and 
CR3 on and off at the RF rate. The node between the 
cathodes of CR3 and CR5 is supplied with a current 
from the A Current Source (Qll). When the output 
from Q2 switches CR1 and CR3 on, the current from 
the A Current Source is routed through CRl and 
CR3. No current flows through CR5 and CR7, and 
thus, no voltage is developed at the emitter of Q4. 
When the output from Q2 switches CRl and CR3 off, 
the current from the A Current Source flows through 
CR5andCR7anddevelopsavoltageattheemitter of 
64 .  The voltage level depends on the magnitude of 
the current and the impedance at the anode of CR7. 
An RF square wave with a stable amplitude thus 
appears at the emitter of 64. 
When the AM Calibrator is producing AM, the A 
Current Source is held on and the B Current Source 
is switched on and off at a 10 kHz rate. The RF 
signal at the emitter of Q5 is thus a 10.1 MHz signal 
chopped at a 10 kHz rate. The signals from the two 
modulators are converted to currents by the 
common-base stages Q4 and Q5. Since the collectors 

of Q4 and Q5 share a common load (R661, the two 
..collector currents aresummed together, and an AM 
signal with a nominal modulation index of 1/3 is 
developed at the calibrator output. Before being 
applied to the CALIBRATION OUTPUT jack, the 
signal is bandpass-filtered by L7 and C28 and 
attenuated by the 10 dB Output Attenuator. 

Amplifier/Detectot. The method for accurately deter- 
mining the AM depth requires accurate measure 
ment of the relative levels from Modulator A alone 
and B alone. The Detector converts the RF signal 
into a dc voltage which can be measured by the 
instrument’s internal Voltmeter. 

620 and Q19 amplify the summed RF signal by 22 
dB. The gain of the stage is l+(R78/R75). Q17 
converts the signal from Q19 to a current which 
drives the common-base amplifier Ql6 into the 
active region during positive half-cycles and off 
during negative half-cycles. The current from Q16 
develops a voltage across R95 which is a half- 
waverectified RF signal. CRll is switched on and 
off out of phase with Q16. The detected signal is 
filtered by R97 and C45 and buffered by voltage 
follower U2. The output of U2 is the AM Calibration 
voltage measured by the Voltmeter. The detected 
signal is also amplified, inverted, and offset by the 
X10 DC Amplifier. The XlO amplification enhances 
the resolution of the calibrator in discerning the 
difference in levels between the outputs of Modulator 
A and B. The gain of U.3 is -[RIOl/(R96+R98)] = 
-10. Ql8 generates a current which, flowing through 
R101, generates an offset of about +22V. This offset, 
when added to the amplified and inverted input, 
produces a dc voltage at the output of U3 XI0 AM 
Calibration) which is within the measurement range 
of the internal Voltmeter. R105, C52, R106, and C54 
filter the outputs from the detector amplifiers. 

10 kHz Modulation Oscillator and Modulator Drive 
Circuits. A 10 kHz square wave is generated by a 20 
kHz astable multivibrator whose output is divided 
by 2. The 20 kHz Modulation Oscillator tU6) is a 
timer circuit wired for astable operation. The Divide 
by-2 circuit (U7A) is a D-type flip-flop with the 
activelow output driving the D input which creates 
a divideby-two function. A resistive divider tR37, 
R39, and R41) is placed across the two outputs of 
U7A. The voltage at the adjustable center tap ofthe 
dividerie 8 equare wave whoee amplitude and phase 
sense vary with the position of the tap and the 
symmetry (duty cycle) of the output from U7A. The 
output from the divider is fed back to the timing 
control input of U6 through voltage follower U5. 
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The voitage at the timing control of U6 determines - . .-the period of the output of U6. "he half-frequency 
square wave, applied to timing control input, length- 
ens or shortens every other cycle from U6 and thus 
alters the symmetry of the output from the 
Divideby-2. 
The output from U7A switches the B Current Source 
on and off. The basic reference for the B Current 
Source is a temperaturestable reference diode VR1. 
The reference is fed from current source Q14, which 
itself is temperature stable because its baseemitter 
junction and its reference VR2 have similar thermal 
behavior. The output of the reference (taken with 
respect to the -15V(F) supply) is divided by two by 
R63 and R64 and converted into a constant current 
source by U4 and 810. The 10 kHz signal driving the 
base of Q8 alternately switches the current from 
QlO between Q7 and Q6. 
The current from Q6 drives Modulator B through 
Q9. The current waveform, however, is modified (by 
U1 and its associated components) to give it a slower 
rise and fall time. When Q6 is off, there is no charge 
on C34 and no current flows through R81. When Q6 
switches on, a constant current begins to charge 
C34. U1 senses this voltage and turns on Q9 to cause 
an equal voltage to develop across R81 (since the 

.. 
voltage across the inputs of U1 must always be zero). 
G34 charges exponentially until all the current from 
Q6 flows through Q9 and into Modulator B. The 
converse situation occurs when Q6 switches off. 
The A Current Source is switched under command 
of the Controller. The current for the A Current 
Source originates in current source Q13. The refer- 
ence for Q13 is also VR1. Q15, wired as a diode, 
thermally matches the baseemitter junction of Q 13 
to stablize it. R45 adjusts the current supplied to 
Modulator A so that the detected voltage from Mod- 
ulator A can be set to the same value as that from 
Modulator B. 

Power Supply Decoupling. Q22 and Q21 drop the 
level of the -15V supply to -10 and -5V respectively. 
They are the supplies for U6, U7A, and some of the 
bias references. Q23 multiplies the effect of C3 to 
assist in decoupling audio (e.g., line frequencies) on 
the +15V supply. 

Select Decoder and Data Latch. For a general dis- 
cussion of instrument control, see Instrument Bus, 
page 8-48. U8A. USC, and U8D shift the logic levels 
from TTL register U9 to levels compatible with the 
particular devices being driven. 
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SERVICE SHEET BD1- OVERALL 
BLOCK DIAGRAM 

OTHER REFERENCES 

0 Principles of Operation . . . . . . . . . Page 8-37 

TROUBLESHOOTING 

General 
The troubleshooting checks that follow are a 
starting place for locating an  instrument fault. 
They are easy to perform and give much key informa- 
tion in a short amount of time. In  most instances 
they can differentiate between an instrument 
hardware failure and a Controller or software 
problem. The comments associated with each 
procedure summarize the information known as a 
result of passing or failing the check. The checks 
should be done in order. 

(J1) Line Check 
Procedure: Remove instrument top cover (three 
screws) and switch LINE to ON. 

Normal Indications: 

1. The fan runs indicating power is present on 
the power transformer secondaries. 

2. The five green LEDs on the A10 Power 
Supply Regulators Assembly are lighted indi- 
cating that the supplies are nominally operat- 
ing. 

If Indication Abnormal: 

1. Check rear-panel line fuse and line voltage 
selector. Check Mains wiring. See Service Sheet 
23. 

2. Check individual regulators. See Service 
Sheet BD2. 

@ Power-Up Checks 
Procedure: If there are any jumpers on the TEST 
test points on the A13 Controller Assembly, re  
move them. Switch LINE to STBY for five seconds 
and back to ON. Note the sequencing of the four 
TEST LEDs on the top of the  Controller 
Assembly as the instrument powers up. 

Normal Indication: The four TEST LEDs light in 
the following sequence: 

1. Indeterminate for about 114 second. 

2. ( ) ( ) ( ) (1) for about 814 second. This indi- 
cates the start of the power-up routines and the 
run of the Read Only Memory Check. 

3. ( ) (4) ( ) ( ) for about '14 second. This indi- 
cates the run of the Local Oscillator Check. 

4. (8) (4) (2) (I) for about 10 seconds. This indi- 
cates that all power-up checks passed and that a 
visual front-panel check is in progress (see @ 
below). 

5. ( ) ( ) ( ) ( l ) ,  with (1) blinking indefinitely 
until a key is pressed. The behavior of the LED 
(1) is also affected by the presence of an input 
signal. 

Any other sequence indicates a failure of the 
check. Passing this check indicates that the Con- 
troller is functioning properly and that there is no 
catastrophic failure in the following circuits: 

Read Only Memory 
Random Access Memory 
Instrument Bus 
Local Oscillator (except for level) 
Keyboard (only that no key is down). 

If Indication Abnormal: If the TEST LEDs come 
on and remain in the random state of step 1 above, 
check the Controller Kernel. See Service Sheet 
BD4. If other indications appear in or after step 2 
above, consult Power-Up Checks, page 8-17, 
which discusses the individual checks, documents 
the error indications, and cross references to the 
service sheets. 

(,n> Front-Panel LED Check 
Procedure: Disconnect all connections to INPUT. 
Switch LINE to STBY and back to ON. 

Normal Indication: After less than one second, all 
front-panel LEDs and display segments and deci- 
mal points should light for about 10 seconds, then 
the display blanks for one second then shows "--" 
with the MHz annunciator and FREQ key light 
on. This indicates that the Controller is able to 
output to the front-panel LED and display latches 
which are all operative. 
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SERVICE SHEET BD1 (Cont’d) 

If indication Abnormal: If one or more LEDs or 
display segments fail, check the respective com- 
ponents and drive circuits. See Service Sheet 21. 
Also check the CPU 110 port. See Service Sheet 
BD4. 

(J4) Measurement Error Check 
Procedure: Key in 43.1 SPCL. This enables Ser- 
vice Errors. Make the measurement in which the 
fault appears. 

Normal Indications: As the Special Function code 
is entered, 43.1 should appear in the display. This 
indicates that the Controller responds to keyboard 
interrupts. After pressing the SPCL key, mea- 
surements should proceed as normal. 

If Indication Abnormal: If the keys have no effect, 
check the keyboard interrupt. See Service Sheet 
20. If the keystrokes produce an erroneous display, 
check the Keyboard. See Service Sheet BD4. If the 
measurement is improper or error messages a p  
pear in the display, consult the error message 
tables (see Error Messages in the Detailed Operat- 
ing Instructions of the Operating Manual and 
Error Messages, page 8-15, or consult the block 
diagram service sheet that documents the section 
of the instrument that appears to have the fault 
(see Service Sheets BD2 through BD4). 

NOTE 
For problems that are exclusive to the 
HP-IB, see Service Sheet BD4. 
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Figure 8-58. Overall Block Diagram 
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SERVICE SHEET ED2 - RFAND POWER SUPPLY SECTION 
OTHER REFERENCES - Overall Block Diagram . . . , , . . . . Service Sheet HI)I 

. . . . . . . . . . Page 8 44 Principles of Operation . . . . . 
TROUBLESHOOTING 
General 
Pruerdures tor checking the KF and Puwer Supply Sections of thc 
instrument are ylven below. 'Thr hlwkn or pmnts to  check are 
markedonthpblorkdiaarambyahexagonwithirI.lieckrrrarkanda 
number inside. e.g., @ Helore performing any  check perform all 
the checks on Service Shcet BDL. 

Ttshten S.WCconne< t ~ r s  100.6 N m  f.5 t i ?  Ih). Hand tight- 
unmg of connectors IS insilflrrLmt Hand tishtened con- 
n ~ m m  can work toosc and I.UII*C. rurluiwd performance, 
malfuni.tianr. U T  damogc to the instmrni'nt 

Equipment 
Oscilloscope , . , , . . . . . . . . . . . . . . . HP 1740A 
Power Supply . , . . . . . . . . . . . . . . . . . . .H1'6215A 
Signal Generator.. . . . . , . . . H P  864118 

Voltmeter, ,  . . . , , , . . . . . . . . H P  Y455A 
Spectrum A M I ~ Z W . .  . . . . . . . . . . . . . H P  a ~ 5 5 ~ / 8 5 m , i ? i ' r  

@Input Aitenualor and Filler Check 
1 S ~ t s ~ g n n l  generator to5 26 M H z  (:W at-WdBm. Connectita RF 
output to the Modulation Analyzer's INPUT. 

2. Conncetaccuupledoscilloanipe toAl5J211WOUTi Switch the 
input impedance ofthposcil loscopeta50t1urt~rminate theinput in 
5011 w n g  n tce. 

3 .  Key in41 OSPCI.toInitialii.rtlreInstrumcnt. Keyin thespecial 
Functions ( to  set the input attenuation, arid retthe signal generatar 
level as listed hrlos For each setting, the 5 25 MHr aigrial should 
appear within the limits indicated. If out of limits, see Service Sheet 
1 and check the Input Attenuator 

__ 
Special 
Funclion 

~ 

I I SPCI. 

I : i s in .  
1 PSI'CL 

1 4 SPCI. 
I hSPCI. 
1 6 SPCI. 

~ 

__ 
AllenUallon 

ldBl 

n 
10 
i l l  
:10 
Ill 
i l l  

I j ~ s c i ~ l o s c o p a  Display 
Generalor Limits lmUpp1 

M1XI.U. =l 

SERVICE SHEET ED2 (Cont'd) 

4. Kcs in 3.4 SPCI. to insert the 5.25 MHz High Pass Filter The 
signal on the oscilloscope display should drop to between 8 and 12 
mVpp I fou t  of limits. ~ e e  ServieeSheet 1 andcheck theHigh-Paw 
Filter. 

@ Overpower Protection Check 
1 Set power supply to 20 Vde. Touch the +20V lead to the Modula. 
tion Analyzer's INPl lT  ithe m i n w  side should be at ground). The 
display should show Error RO6. If faulty, see Service Sheet 1 and  
rherk the Overpower Protection. 

NOTE 

tn order todixeiiuryether,iputde bloekrngcapacttor Also, 
disconnect the suppl~/ii im l h r I N ~ U T b r / o r e s f t t i , i e t h e  
uoltoge to  2U Vde 

r/atep i ir t t  LS W M S W ~  t ~ f ~ ~ ~ t p ~ ~ f i ~ r T , z  .qt@pz 

2. Set the supply to zero (without turning i t  of0 and  while rtill 
connected to the INPIJT, press CLEAK. Error E N  should go away. 
If itdoesn't, ~ e e  Service Sheet 1 and check the Overpower Protection. 

@ RF Deleclor Check 
1. Perform the accuracy portionof thcRF Level PerfurmanceTest, 
pnp~4-SU.Ifthctestfails.aeeServieeSheet 1 andcheck theDetector 
Amplifier 

(;4) Local Oscillator Tuning Check 
1. 
Function 54.N. page 8-12. 

@ Local Oscillator Level Check 
1. Set HF apectrum analyzer to measure a 0 dHm, 0 to 1400 MlIz 
signal. Connect i tsinput totheendofthecableconnectsdtoA17J3 
(LO IN). 

2. Key in 57 0 SPCL to C ~ U L I ~  the LO to sweep aequrntially B C I I ~  

bands DBLR through 3. The 1.0 signal should sweep slowly from 
above 1300 to below 40 MHz The sweep will occur over live hands. 
As the low end of a band is reached, the sweep will stop, jump up 
sliRhtly in frequency, then continue to awerp. Throughout the 
sweep. theI.Oal~nuldmnintoinannmplitudeofatleast0dBm. l f i t  
does not, see Service Sheet 11 and check the dividers alid gates 
associated with the bad band. 

Key in 64 OSPCL. Ifthedisplayshowaotherthan0,seeSpeciol 

NOTE 
Thrswerp (an he halted hypressrng theSPCL key. I f the  
power leuelis marginal a t  oparliculnrfrrqurncy, halt the 
sweep ut thaf frequency and moku a more precise meas- 
urement wrlh a pawrr rnutur. 

SERVICE SHEET ED2 (Cont'd) 
3. Set the spectrum analyzer to vicw n 0 to 111 MHz b l g n ~ l  

4. Key in 5fi.O SPCI, to  C B U B ~  the 1.0 tu xwrcp sequentially across 
bands 4 through 8. The  1,O signal should sweep rliiwly from nbove 
40 tobelowl.U5MlIzinthemannerdeJerlhedInstep2above I f lhr  
amplitudeisnutatlesptOdBm, secServiceSheet 11 nndcheck the  
dividers and  gates associated with the bad bend 

NOTE 
Thvlow frequency handsr.onol.so he vieu'Pd"nanosi.illo- 
scope. The oscilloscope should hour li 5011 trrminalron. 
The signal should he a square uaue with on omiilitude of 
0 5  v p p  orgreoter. 

@Track Mode Check 
NOTE 

This check nrrume~ that Local Osedlotor ccliecks @and 
Q g u e  pnsitioe re.wIt8, but that track-mudr luniny zs 
auspecfed to be faulty. 

1. Set aignal generator to  approximately SO MHL CW e l  0 dBnr. 
Connect its RF  output to the Modulation Andyzer's INPUT. 

2. 
panel FM OUTPUT. 

3. Keyin41 OSPCLtoriiitializetheinstrument. AftcrtheModula- 
tion Analyzer IS tuned. press MHz. then S {Shirt! FKEQ EKKUK 
Theoseilloacopeshouldshow-1 to1 1 Vde. IfItdoesnot,seeService 
Sheet 6 a n d  begin by checking the Charge-Count h e r i m m a t o r .  

4. Adjust the oscilloscope to  vertically center the trace Adjust lhe 
signal generator's frequency until the displayed frequency error is 
500 kHz.Tlieoscilloscoped~splayahouldmovedownto~3 2to 2 8V 
Adjust the signal generator's frequency until the displayed fre- 
quencyerroris-500 kHz. Thriiarilloscopcdisplayshould move up to  
2.8 to 3.2V. Iffaulty,  sceServiceSheet6 aridrheck thecharge-Count 
Discriminator. If not faulty, SEC Service Sheet 14 and ehcck the 
Track Loop Amplifier 

@Input Mixer and IF Check 

Connect h l g h h p e d a n c e .  dc coupled owillclPcope to the rear 

NOTE 
This c h w k  ( I G S I I ~ I B S  that Local Oseillntiir c h e c k s m a n d  
Q grue positroe ru.wlts. 

1. 
Connect its HY output to the Modulotlan Analy'er'a IKI'IIT. 

2. 
Switch the input n~pedancc of the oacdloariwc t u  5011 UT termmate 
the input in 5011 using a tee 

Set signal generator to appraxlmatelg 2J MIlz CW at 0 dtlm 

Connect BC coupled oxnlloscopc to rear.pan~1 IF OUTPUT 

SERVICE SHEET BO2 (Cont'd) 
J. Key in41 OSPCLtoImtinlizctheinstrumrnl Keym l.:lSPCLto 
set the attenuation rmgr tir 20 dB. 'The waveform dhould be a sine 
wave 80 to 1% mVpp with a period of hetween ti45 and GYO ns li.e., 
nominally 1.5 MHLJ If faulty, see Service Sheets BIY3 and 2 and 
check Input Mixer, I F  Filters, and  I F  Amplifiers. 

4. Key m3.1 SPCI. tinset the IFt.9455 kHz. The wavefrirm should 
b e n s m e w a v e 6 7 t o  106mVppwi thapenodofa .19  102.21 , m ~ e . ,  
norninolly 155 kHzl If faulty, aer SrrviceShectS andcheck the 455 
kHz nmdpass Filter. 

@ Power Supply Check 
1. Clrecktestpa,ntaAIOTPZthrough'TP7 wthadcvoltmeter.  Tho 
voltagesshould brwithin thrlImitsshawnonBlock I)iagrirrn2 I ra  
shorton thesupplyissusperted,i.irntinuewithstepZ. Ifaregulator 
i s  suspected. see Service Sheets 23 and  24. 

NOTE 
The supplies are Inteidvprndunf. Often (I short on one 
supply  nidi shirt down another. All supplies are depend 
m l  O I L  the +JSVsuppIy. 

Thcswmhed  I ISVsupplylmuis  normallygrounded iohm 
the instrument IS off. The +I5 Vsupply (unaruilchrdJ LbW 
should remain lighted uhen  the LINE i s  set to STBY. 

2 H e m w e  the plugs connccted to A26.16 (KF  SECTION!, AJtiJS 
IUIGITAL SECTIONI. and A26J2 (AUDIO SECTION) imc a t  a 
time and  observe the five power supply LEDs. An  extinguished 
LED will light when the short is removed from the supply. The 
assemblies i n  the faulty section can then be removed one at n time 
until the one with the short is discovered. 

3 Kemove the plug connected tu  A26J1 (KEY BD) Jumper pins 2 
and 6 of A2fidl (where the green and  black wire8 of IY24 normally 
vonncetr to turn the instrument on. If the short  ia on the AI Key. 
board and  Display Assembly, the extinwished LED will light If 
the short  atill persists. see Service Sheets 23 and  24 and check the 
faul ty  regulator. 

A22J1 A I S J 1  A1912 W16 A l 8 J 2  A l 8 J l  

I ,  
A 1 6 2  Alii? A1713 W i S  A;OJ3 

[EXCEPT 
OPTION 0031 

Figure 8-59. RF Sectton Component Localionr 
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CHANGES 

On Figure 8-59 

0 - MP65 - A cover has been added to the empty circuit board slot in the RF 
section. This cover has been assigned reference designator MP65. 

On the BD2 schematic: 

0 - A15 - In the upper left portion of the block diagram, replace the A15 input 
assembly schematic (block 1) with the figure, P/O Figure 8-61. RF and Power 
Supply Sections Block Diagram (2212A and above), on page 8-88.3. 
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SERVICE SHEET BO3 - AUDIO SECTION 

OTHER REFERENCES 

. Overall Bloek Diagram . . . . . . . . . . . . . . . . 
Principles of Operation , , , , , , , . . . . . , . . , 

, , . . . . . . . . . . . .Service Sheet RD1 
. . . . . . . . . . . . . . . . . . . . . . Page 8-41 

TROUBLESHOOTING 

General 
Procedures for checking the Audio Section oftheinstrument are given below. The blocksor 
points to check are marked on the block diagram by a hexagon with a check mark and a 
number inside, e.g., m. Before performing any check, perform all the checks on Service 
Sheet BD1. 

Tighten SMC connectow to 0.6 N.m (5 in. Ib). Hand trghtening of connectors is 
insufficient. Hand tightened connectors can work loose and cause reduced 
performance, malfunctions, or damoge to the instrument. 

Equlpmenl 
Audio Synthesizer.. , . . . . , . . , . . , . . , .HP 33208 
Oscilloscope . . . . . . , HP 1740A 
Signal Generator., . HP 864UB 

@ IF Ampllller Check 
1. Perform the Input Mixer and IF Check on Service Sheet BU2 

Q IF Detector Check 
NOTE 

This check assumes that the @IFAmplifier Check glues posttme results. 

1. SetsignalgeneratortoaUMHzCW at0dBm. ConnectitsRFoutputto theModulation 
Analyzer's INPUT. 
2. Connect ac coupled uaeilloscape to rear-panel IF OUTPUT. Switch the input impe- 
dance of the oscilloscope to 50LI or terminate the input in 50fI using a tee. 
3. Key in 41.0 SPCL to initialize the inatrument. Key in 20 MHz. If error message E01 
appears, preaa MHz again. Key in 1.3 SPCL to net the attenuation range to 20 dB. Adjust 
the signal generator level for a 100 mVpp waveform on the oscilloscope. 
4. Key in 49. S (Shift) 3 SPCL. This causestheIFlevel tohediaplayed. Thedisplay should 
read between 0.85 and 0.95. If it does not, 8ee Service Sheet 4 and check the IF Level 
Detador. 
5. Switch signal Kenerator's RF off. 
6. Key in 0.0 S (Shift) 4 SPCL. The display now reads the IF Present atatus. The display 
should read OUOO.0000. Iffaulty, see Service Sheet 4 and check the IF Present Detector. 
I. Switch the signal generator's RF on. The display should read OUO1.OOUU indicating 
that IF haa been detacted. Iffaulty, ~ee Service Sheet 4 and check the IF Present Detector. 

NOTE 
To repeat steps 5 through 7. itu necesaarytopress CLEARfirst to clearthelF 
Present Latch. 

SERVICE SHEET BD3 (Cont'd) 
@AM Demodulator Check 

NOTE 
This check ossumesthat IbeQIFAmpl~fier Checkgilies 
puritiue ruxults. 

1. Set signal generator to sppronmately 20 MHz CW at U dtlm. 
Connect its XF output to the Modulatmn Analyzer's INPUT. 
2. Key in41.0SPCLtoinltializatht:instrument. Press AM. Ke$in 
49. S (Shift) 1 SPCL This muses the average IF level (which the 
A1.C laopiesupposedtoholdconatant~ tobedisplayed. Thedisplay 
should read between 2.096 and 2.104. If only slightly out of limits. 
perform the ALC Reference Adjustment, page 5-13; otherwise, 8ee 
Service Sheet 3. 
3. Connect high impedance, ac coupled oscilloscope to rea~panel 
AM OUTPUT. 
4, Modulate the aignal gencrator with 50WAM at a 1 kHz rate. fhe 
oscilloscopcshovldshow thedemodulated AM with an acamplitude 
of 750 to 860 mVpp. If faulty. BH Service Sheet 3. 

@ FM Demodulator Check 
NOTE 

This check n~sumes that ihr @ IF Amplifier Check 
grues positiue results. 

1. Set signal generalor to approximately 20 MHz CW at 0 dBm. 
Connect its RF output to the Modulation Analyzer's INPUT. 
2. Key in 41 0 SPCI. to initialize the instrument. Press PM. Allow 
the instrument to tune then press MHz. Pressing the MHz key Bets 
tuning to manual. 
3. Connect high-impedance, dc coupled oscilloscope to A4J2 [IF 
OUT). The waveform should be TTL pulaea with B period of apprnx- 
imately 670 ne. If faulty, see Service Sheet 5 and check the IF 
Limiters. 
4. Reconnect the cable to A4J2. Connect the BC coupled oscillo- 
scope to the rear-panel FM OIJTPUT. 
5. Modulate the signal generator with IOU kHc peak deviation FM 
at a 1 kHz rate. The oscilloscope should show the demodulated YM 
withanacaniplitudeofl.Oto 1.4Vpp Iffaulty,seeServiceSheet6 
and check the Charge-Count Dmnminator. 

NOTE 
A slrghf fuzziness on the wm;ejorm is normal. It IS the 
doubled 1.5 MHz IF carrier. 

6. Connect the oscilloscope to A4TPS IYM OUT). The waveform 
should be 3.6 to 4.4 Vpp. If faulty, see Service Sheet 6 end check the 
FM Output Amplifier and Squelch. 

SERVICE SHEET BD3 (Conl'd) 
@Audio Filters and Gain Check 
1. Set audio synthesizer to 1 kHz at -17 dBm (The synthesizer 
output impedance should be 5011.) Connect its output to A2JI (AM 
IN). 

GJ 
If thr Modulatm Analyzer is tu be turned off, diaconnect 
the audio synthesrrer first to prevent damage to the 
CMOS switchvs by the large srgnalpresent. 

2. Connect a high-impedance, ac coupled rwilloscope (with 101 
divider probe) to AZTP4 (AMPL 3 OUT). 
3. Sct signal generator to approximately 20 MHz CW at 0 dBm. 
Connect its RF output to the Modulation Analyzer'a INPUT. 

4. Keyin41,OSPCLtoinitializetheinstrument. Prraa AM. Keyin 
2.1 SPCLtoset theaudiogain tomaximum. Theoscillo~coprshould 
show the 1 kHz sinusoidal waveform with an ac amplitude of 2.4 to 
2.8 Vpp. If faulty, nee Service Sheet I and check the audio path 
beginning at the 260 kHz Low-Pass Filter at the AM output. 

5. lncresae the synthesizer frequency to 260 kHz without altering 
theamplitude. Thewaveform should havean aramplitudeof 1.2tn 
16 Vpp. If faulty, 888 Service Sheet I and check the 260 kHz 
Low-PasaFilteratthe AMoutput aawellaprhecklngloseeifthe 16 
kHz or >20 kHe are in the circuit (they should be out). 

NOTE 
Thrs IS not D idid measurement of the filter bandwidth 
since the source rmpedonee is incorrect. It will. however. 
show up n (ieiiere problem. For a more precrse test of 
bandaidth. see Serurce Sheet 7 or perform the Audio Fil. 
ters Performance lest, page 4 27. 

6. Set syntheaizer level to -27 dBm and frequency to 1 kHz Con- 
nvct its output to A2J2 (FM IN). Press FM. The wavsfnrm should 
have an ac amplitude of 3.0 to 3.6 Vpp If faulty, see Service Sheet 7 
and check the 260 kHz I.ow-Pass Filter at the FM output. 

7. Increase the synthesizer frequency to 260 kHz The waveform 
should have an ac amplitude of 1.1 to 1.5 Vpp If faulty. see Service 
Sheet 7 and check the 260 kHz Low-Pass Filter at the FM output. 

NOTE 
svvpreuraus ,,Ole. 

8. Setsynthesizerlevel to-lIdBmandfre~iuencyto 1 kHz. Key in 
2.2 SPCL to reduce the audio pain by 2U dB. The waveform should 
have an ac amplitude of 950 to 1150 mVpp. If faulty. me Service 
Sheet 7 and check 20 dB Attenuator 1 

SERVICE SHEET ED3 (Conl'd) 
10. Set synthesizer frequency tu 110 kHz. Set LP FILTER to 
>20 kHz. The waveform should have an ac amplitude of 40 to 60 
mVpp Iffaulty, seeServmeSheet7 andcheck the>20 kHa Low-Pass 
Filter. 

11. Setsyntheairerfreiiurncy tu15 kHL. Set LPFILTEIltu 15 kllz. 
The waveformshouldhaveanamplitudeuf60to90mVpp. Iffaulty, 
see Service Sheet 7 and check the 15 kHz Low.Paaa Filter 

@Audio Filters and De-emphasis Check 

NOTE 
This check a~suine~ that the @Audio Fdters and Gain 
Check #ivrr poritrou rexultx 

1. Set audw synthesizer to 1 kHc at -17 dBm (The synthesizer 
output impedance ahould be 5011.1 Connect Its output to A2J2 IFM 
IN). 

2. 
divider probe, to A3TP3 (DE-EM OUT). 

Connect a high-impedance, ac coupled oscilloscope lwith ill1 

3. Set signal generator to apprunimalrly 10 MHn CW ot 0 dBm 
Connect its RF output to the Modulation Analyzer's INPUT 

4. Kcyinll OSPCLtoinitializetheinstrurnent. PIWJ TM. Key in 
2.2 SPCL to set the audiu gain to an infermediate range. The 
oscilloscope should show a sinusoidal waveform with an ac ampli. 
tude of 1.9 lo 2.3 Vpp If faulty,  lee Service Sheet 8 and check the 
audio path beginning at the high pass filters. 

5. Setsyntheaizerfrequencyto800 IIz. Set HPFILTEHtoJ00 Hz. 
The waveform rhuuld have an ac amplitude of 1.3 to 1.7 Vpp. If 
faulty. sec Scrvicc Sheet M and check the 3M) Hz High-Pass Filter. 

6. Set synthesizer frequency to 50 Hz. Set HP Fll.TRR to 50 HL 
The waveform should have an ac amplitude of 15 to 1.7 Vpp. If 
faulty, see Service Sheet 8 and check the 50 Hx High.I'ass Filter. 

7. Set synthesizer frequency to 3 kHz. Set HP FILTER off and the 
LPFILTEKto3 kHz. 'Thewaveform should hnveanocamplitudcof 
1.2 to 1.8 Vpp If faulty, see Service Sheet 8 and check the 3 kHL 
Low-Pass Filter 

8. Set LI'FILTERoffand FMDE-EMPHASIS loPX1.:-I)ISPI,AY 
Set the synthesizer frequency and FM DE-EMPHASIS 8s listed 
below Foreaehsetting. theacamplitudeofthcwaveformshould bc 
asindicated,Iffaulty,seeServiceSheet8and cheek thrapprupriate 
de-emphasis filter. 

~~~~ 

NOTE 
This wauefom will have men more of the douhled 1.5 

9. Key in 2 3 SPCI. tu reduce the audio gain anohher 20 dB The 
waveformahouldhaveanacamplitudeof95to 115mVPP. IffdtY, 

9. Key in 2.2 SPCI. Switch PRE-DISPLAY off. The weveform 
shouldhave an acamplitudenf 1.9 to2.3 Vpp. Iffaulty,seeService 

Wavelnrm Amplitude 
Llmllr (Vppl 

Minimum MaXlmus 
irnquncq DE-EMPHASIS 

6366 
3183 50 13 1.7 
2122 75 1.3 1.i 
212 2 750- 13 17 

.K~~,1nZ.JSPCLtorsduc~Ih.sainbv20dB 

10. Set synthesizer frequeneyto 1 kHz Preaa .EM. The wavefiirm 
ahnuid have an ac amplitude of 1 .9 to 2.3 Vpp. If faulty, see Service 
Sheet 8 and check the Phaee Mlldulation Integrator. 

11. Presa PEAK-. The waveform should not noticeably change 
amplitude If faulty, see Service Sheet 8 and check the Inverting/ 
Non-Inverting Amplifier. 

12. Press FM. Switch off all FM DE-EMPHASIS. Connect the 
oscilloscope to MODULATION OUTPUT. The waveform should 
have an BC amplitude of l.Y to 2.3 Vpp. If faulty, ~ee Service Sheet 8 
and check the Output Amplifier 

13 Key in 49.6 SPCI.. This causes the output of the audio range 
detectorto bc displayed. Thediaplayshouldread0.4 100.6 Iffaulty. 
see Service Sheet 8 and check the Absolute Peak Detector. 

14. Key in 0.15 SPCL. The display now shows the audio over- 
volraye statue. The dlsplny should read UOOO.UUU0. If faulty, ~ee 
Service Sheet 8 and check the Audio Overvoltage Detector. 

15. Increase the aynthesieer level to +10 dBm. The display should 
rend 0001.0000indicetingthatan audio uverload has 1wn detected. 
If faulty, see Service Sheet R and check the Audio Overvoitage 
I)etector. 

NOTE 
Tu repeal steps 13 and 14, LL IS necessary topress ('LEAH 
frrst to clear the oudro oo~ruulfax-e latch. 

@Average and Peak Detector Check 

NOTE 
Y'lirs check assumes that the @Audio Fdters and UP- 
emphasis Check giws positwe results. 

SERVICE SHEET BD3 (Cont'd) 
1. Set audio synthesizer to 1 kHa at -17 dBm. 
(The Bynthesizer output impedance should be 
50LL) Connect its output to A212 (FM IN). 
2. Connect a high-impedance. ac coupled ascillo- 
mope (with 101 divider probe) lo A3TP3 (DE-EM 
OUT). 
3. Set signal generator to approximately 20 MHz 
CW at 0 dBm. Connect its RF output to the Modu- 
lation Analyzer's INPUT. 
4. Key in 41.0 SPCL to initialize the instrument. 
Press FM. Switch the HP FILTER and LP FIL- 
TERto ALLOFF andswitch FM DE.EMPHASIS 
off. Key in 2.2 SPCL to set the audio gain to an 
intermediate range. Fine adjust the eynthesizer 
level for an ac waveform of 2 Vpp. 
5. Connect de coupled oscilloscope to A5TP4 
(AVG OUT). (Check the dcref~renceoftheaacillo- 
scope.) Thelevelon theascilloacopeshauld he660 
to 760 mVde. If faulty, see Service Sheet 9 and 
check the Average Detector. 
6. Connedoscilloecopetorear-panelRECORDER 
OUTPUT. Thelevel an theoscilloscope should be 
0.9 to 1.1 Vdc. If faulty, see Service Sheet 9 and 
check the Peak Detector. 
I. Remove then reconnect the synthesizer  out^ 
put. The waveform should drop and rise (in a 
step-like manner) in leas than one second. If 
faulty, aee Service Sheet 8 and check the Sample 
and-Hold Switch. 
8. Keyin5.1 SPCLtoseltheAudiuPeak Detector 
time constant to slow. Repeat step 7 above. The 
decay and rise time should be about two seconds. 

v8 Voltage-to-Time Converter Check 
1. Keyin50.3SPCL. Thiscauseathe+5Veupply 
to be displayed. The display should read 2.88 to 
3.16. If faulty, see Service Sheet 10 and begin 
troubleshooting with the Voltage-lo.TimrConver. 
ter. 
2. Check the Input Selectors by keying in the 
ServicsSpecial Functiona listedfor 49.N end5O.N. 
Consult Service Special Functiona in Special 
Functions, page M~11,. far more information. If 
any readingseems faulty when themputis known 
to be good, ~ee Service Sheet 10 and check the 
Input Selectors. 

0 

(;;;)FM Callbrator Check (Option 010) 
MHz carrier on ~t - 1. Connect a high.impedsnce. ac coupled oscil- RF and Power Supply Secllons 

4 SERVICE SHEET Block Dlagram 6 D2 8-90 

Sheet M and check the Pre-Display Switching we Service Sheet 7 and check 20 dB Attenuator 2 

loxciqx (TRAPEZOID (with OUT). 1O:l divider probe1 tu A51TP2 

2. Press FM and CALIBRATION. The wave 
form should be trapezoidal with round edges and 
an ac amplitude of 300 to 34U mVpp and period of 
90 to 110 pa. (Ignore the "--" in the display.) If 
faulty, mid generatron 8ee Service circuits. Sheet 28 and check the trape 

3. Keyin 12.1 SPCLand46,JSPCL. Thissetsthe 
YM Calibrator to CW and causes the display to 
shuw ita frequency. The display ahould read 
between 1U09000and 1011UOO. Ifonlyslightlyout 
of limita. perform theFM Calibretar Adjustments, 
page 5.14. Otherwise, see Service Sheet 28 and 
check the 101 MHz VCO. 
4. Key in 12.0 SPCL. This CBUB~~ the display to 
read the computed peak deviation. The diaplay 
ahauld read between 31 and 31 kHz. If only 
slightly out of limits, perform FM Calibrator 
Adiustments, page 5.14. Otherwise, see Service 
Sheet 28 and check the VCO. 
5. Key in 12 1 SPCL. Connect an ae coupled 
oscilloscope to CALIBRATION OUTPUT. 
Switch the input impedance of the oscilloscope to 
5011 or terminate the input in 5011 using a tee. The 
waveform should be approximately sinusoidal 
and have an BC amplitude of 35 to 45 mVpp. If 
faulty, see Service Sheet 28 and check the Output 
AmpliBer. If it is good, see Service Sheet 29 and 
check the RF path through the AM Calibrator. 

@) AM Calibrator Check (Opllon 010) 
I. Connect an ac coupled oscilloscope to CALI- 
BRATION OUTPUT. Switch theinputimpedanea 
oftheoscdloscope tobollor terminate theinputin 
5011 using R tee. 
2. Key in 13 1 SPCL to as1 the AM Calibrator to 
CW. The waveform should be approximately 
sinusoidal withanacamplitudeof35to45mVpp. 
If faulty, me Service Sheet 29 and check the RF 
path beginning at the input of the PM Calibrator. 
3. Key in 13.0 This causes the display to ahuw 
the AM depth. The display should show between 
33.0 begin and by 33.7%. checking If faulty, the Modulators. eee Service Sheet 29 and 

4. Press AM then CALIBRATION. The wave- 
form should show the carrier with AM. The AM 
envelope should be a rounded square wave with a 
period of 90 to 110 WB. The amplitude of the peak 
should bc twice that of the trough. If faulty, see 
Service Sheet 29 and check the 10 kHz Modulation 
Oscillator. 
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SERVICE SHEET BD4 - DIGITAL AND FRONT PANEL SECTIONS 

OTHER REFERENCES 
Overall Block Diagram . . , . . . . , , . . , . . . . . , . . . , . . . . , . . . . , . .Service Sheet BD1 
Signature Analysis . . . . . . . . . . . , , , . , . , , . , . , , , . , , , , . , . , . . , . , . . , , , . . . Page 8.18 . p,.i,,ciples of operation . . . . . . . . , . . , . . , . . . , . . . , , , . . . . . . . . . , . . . . . . . . Page 8-47 

TROUBLESHOOTING 
General 
Procedures for checking the Digital Section of the instrument are given below. The  
blockaorpointstocheckaremarkedan theblockdiapram b y a  heragonwithacheck 
mark  and  a number inside, e.g.. @ . Before performing any  check, perform all the 
checks on Service Sheet BD1. [-I 

Tzghten SMCconnectors to0.6Nvn (5 in. lb). Handtrghteningofconnectors 
is insufficient. Hand trghtened connectors can work loose and cnube 
reducedperformance, malfunctions, or damage to the instrument. 

Equipment 
Digital Test/Extender Board . . . . . . . H P  08901-60083 
Oecilloscape . . . . . . . . . . . . . . . . . . . . . . . HP 1740A 
Signature Analyzer . . . . . . , . . . . . . . , . H P  5W4A 
Voltmeter. .  . . . . . . . . . . . . . . . . . . . . . . . . H P  3455A 

@Time Base Reference Check 
1. Uismnnect any input to the  rear-panel TIME BASE 10 MHz INPUT. 
2. Connect high-impedance, de coupled oscilloscope to A l l J 5  (INT 10 MHz OUT). 
The  waveform should be a TTL quare wave with B period of 100 na. If  faulty, see 
Service Sheet 16 a n d  check the 10 MHz Time Base Reference Oscillator. 
3. Check Al lTP4  (TB) with a n  oscilloscope. The  waveform should be TTL pulse8 
with a period of 160 ps. If faulty. see Service Sheet 16 and  check the Time Base 
Divider. 

@Counter Check 
NOTES 

This check a88ume8 that the @ltmeBaseReference Checkgivesposrtrve 
results. 
For Optran OU2. drsconnectzng the coble from the time base reference halts 
the Controller. 

1. Connect a jumper cable between A l l J 6  LINT 10 MHz OUT) and A l l J l ( - B  IN). 
Key i n  46.4 SPCL. This switches the Counter to measure the H P  VCO divided by 8. 
The  display should reed 1 U 0 0 U O U i l .  If faulty, see Service Sheet 17. 
2. UiscannectiumperframAlIJl sndconnect to A l l J 3 ( 1 F l N ~ .  Keyin46.1 SPCL. 
This switchea thecoun te r tomeasure  the IF .  The display should read 1000000tl. If  
faulty. see Service Sheet 17 and  check the  Input Selector. 
8. DisconnectjumperfromAllJ3andcannectittoA1152(10MHzIN). Key in46.3 
SPCL. This switches the Counter to measure the output of the FM Calibrator. The 
display should read 1000000tl. If  faulty, see Service Sheet 17 and  check the Input 
Selector. 

T8:l Point Slgnrlure Tiat  Point Signature 

ADDRESS 8 HC89 +5v mi 
ADURESS 7 ~ Z F R  I A D , " , " , " , S l ,  I :$ 1 1 ADDRESS6 1 :I:: 1 
ADDRESS 5 ADDRESS 14 

1881 Point 

I ADDRESS13 I 3C96 I I ADURESS4 5H21 
A n n R w s  1 2   HAP^ ADDRESS3 I 7P7F I 

Maasured Signal 

.. ~~ ~~ 

ADDRESS I1 12Y3 ADDRESS 2 CCCC 

ADDRESS 9 ADDRESS 0 
I ADDRESS10 I HP;; 1 I AUDRESSl I :zu I 
L I I 1  I I 

If all  signatures are bad except GND, see Service Sheet 18 and  
replace the  SMI. If  only one AULIKESS line LB faulty, see Service 
Sheets 18,19, and  22 and  check the SMI and the  address line. 

5. Check the  RAM WRT a n d  CPU READ test points on the 
extender board with a n  oscilloscope. RAM WHT should be a TTL 
high,CPUREAD should ben lTLsquare  wavewith .periodof2 !A. 
Iffaulty,seeServiceSheet Id andcheck theSMI and laadon the first 
two lines. 

6. Switch LINE to STBY. Remove A13U15 (CPU External 
Regiater -RAM) from its socket. 

SERVICE SHEET BD4 (Cont'd) 

MOS and CMOS ICs can be damaged by .vtntm charges 
and circuit transients. Do not remove the A13 Controller 
Assrm bly or the A 14 Remote Interface Assembly from the 
instrument whrlepower is applied. D~sehorgr the board 
and replacement IC tu the aomepotential. (Use the can- 
ductive foam pad prouided in the Service Accessory Kit 
HP 08901-60089.1 When unplugging ICs. place the board 
on a conducliuepad. When the IC is unplugged. insert it 
into the foam also. 
Seuerol ICs on these assemblies ore held m high-grip 
sockets. Both thr~oekr t  andthedeuieecon bedamagedif 
an attempt i s  mode to remove the dsvree wtth an IC 
extraction tool. The recommended procedure 18 to f m t  
ground the trp of  a small bladetype screwdriuer. then 
slide the tip between the IC and the socket and ~ l u w l y p r y  
u p t h e I C o n e p m o t a t i m e .  

7. Switch LINE to ON. Check the following CONTROL BUS test 
point8 on t he  extender board with the signature analyzer probe: 

Wlth A14 No1 Plugged In  Wllh A14 Plvootd In 

DATA 2 DATA 2 
DATA 3 DATA 3 AlFP 
DATA 4 H21H DATA 4 5HP8 
UATA 5 P24F 
DATA 6 90A9 
UATA 7 DATA 7 

Valid software date 284.1979. Valid ROM part numbera. 

1 
2 
9 
4 
5 
6 
7 
8 

I 1  

Ifsignaturesarefaulty.  seeServiceSheet 18 andcheck theMemory 
Select Decoders and ROMS. 

SERVICE SHEET BO4 (Cont'd) 

NOTES 
Thesignoturesaboue oreualrdonly forthesoftware wrth 
the specified dote (or ROM part numbers). Consult Sec- 
tion VI1 BACKDA TING or the Manual Changes Supple 
ment for Bignature8 corresponding to other software 
dotes. 
ROM J I  IS 1oeatedonAIlRemoteInterfaceAssembly. If 
ROM I I  issuspected.swrtchLlNEloSTBY, unphgAJ4, 
switch LINE to ON, and check the signatures of the 
remainrng ROMs. 

@ CPU I/O Port Check 
1. IftheDigitalTest/E.tanderBuard is not already extendmgA12 
or A13, plug it into the empty slat in the Digital Section. 

NOTE 
Check that the ROMC switches an the erterrder board are 
in the OPENpuartion. 

2. Keyin0.2SPCL. CheckthefollowmgINSTXUMENTBUS test 
pointa on  the  extender board with a n  oscilloscope or signature ana- 
lyzer probe (used as a logic probe): 

SELECT 0-3 TTL Low 
DATALHIO-3 TTL Low 
DATA LL) 0-3 TTL High 

SEI.ECT0-3 TTL High 
DATA ,HI 0-3 TTL High 
DATA IL) 0-3 TTL Low I 

If faulty. see Service Sheet 18 and  check the CPU and  I/O port 
decoder8 and  buffere. 

4. Key in the Special Functions listed below. For each entry. the 
indicated ENABLE test point on the extender board should show 
low-going TTL pulses with a period of approximately 7 ma. All 
other ENABLE test paints should be TTL highs. 

SERVICE SHEET BD4 (Cont'd) 

I Speclil FuncIIcn I Teal Point 

0 0  
0 1  

0 4  
0 5  
0 6  
0 7  

03 

ENABLE 0 
ENABLE 1 
ENABLE 3 
ENABLE I 
ENABLE 5 
ENABLE 6 
ENABLE 7 

If faulty, 8ee Service Sheet 18 and  check the Enable Ihcodsr and 
CPU. 

@ Keyboard Key Check 
1. Key in 60.0 SPCL. Aa the Special Function code 1s entered, 60.0 
should appear in the displny. This indicates t ha t  t he  Controller 
responda to keyboard interrupta. If faulty, see P'ront-Panel 
LED Check. After pressing the  SPCL key, 99 should appear in the  
diaplay. If another number appears, continue on. 

2. Jumper A13TP3 (INTI to A13TPl (GND). This defeats the key. 
board interrupt. 

3. Press the keys one a t  a time and  cumpars the diaplay with the 
key codes shown in Figure 8-64 If a code other t han  99 appears i n  
the display with no key pressed, the key corresponding to the dis- 
played key code i s  probably stuck down; see Service Sheet 20. If a 
wrong code appears for one or more keys. check the Corresponding 
key and  decoder; see Service Sheet 20. 

@ Keyboard Interrupt Check 
1. Connect high impedance, dc coupled oscilloscope to A13TP3 
(INTI. The  voltage should read B TTL high. Pressing any  key 
should result in a TTL low which sk auld remain low for 40 to 60 m8 
afterthekeyisreleased. Iffaulty,eaaServiceSheetZOandcheckthe 
Keystroke Detector. 

@ Front-Panel LED Check 
1. Perform a F r o n t P a n e l  LED Check on Service Sheet BU1. 

@ HP-IB Check 
1. See Service Sheet 2'2 

SERVICE SHEET BD4 (Cont'd) 

Audlo Section 6 D 3 
8-92 SERVICE Block Diagram SHEET 
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2212A and above 

Model 8901A 

CHANGES 

In the troubleshooting: 

0 Check 3 - In (J3) Controller Kernel Check, replace the signature analysis 
and part number tables with those found on page 8-92.3. 
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Model 8901A 

With A14 Plugged In With A14 Not plugged In 

lest pdnt signature Test Point Signature 

DATA 0 SAUP DATA 0 A5OA 
DATA 1 907U DATA 1 7PH4 
DATA 2 15F9 DATA 2 1756 
DATA 3 H5FA DATA 3 08FP 
DATA 4 H2P8 DATA 4 H73C 
DATA 5 A2c1 DATA 5 4c7P 
DATA 6 A086 DATA 6 01 lJ1 
DATA 7 04c2 DATA 7 7097 

L 

~~ ~ 

ROM Number 

1 
2 
3 
4 
5 
6 
7 
8 
11 

ROM Part Numbers 

Part Number 

08901 -80040 
0890180041 
089018001 1 
08901-80012 
089018001 3 
1818-0926 orO8901-80014 
08901go039 or 08901-80015 
08901-80025 
181 81 364 

rev.OlNOV89 



Model 8901A Service 

Al,4Sl 

\ \  
W l S  A1116 

A I L  /Id/ld W!4 ,114 (OPTION W31 1 002) (OPTION W15 0021 
W16 w34 

r 

Figure 8-65. Oigitil Section Component Locations Flgurs 8.66. Olgllal Sscllon Block Olagrm 
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Service Model MYOlA 

SERVICE SHEET 1 - RF INPUT (A15) 

OTHER REFERENCES 

* Block Diagram . . . . . . . . . .  Service Sheet BD2 
R F  Level Performance Test ...................... Page 4~30  
RF  Detector Offset Adjustment, ,  . . . . . . . . . . . . . . . .  Page 5.6 
Par t sL i s t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page6-28 
Direct Control Special Functione . . . . . . . . . . . . . . .  Page E8 
Principles of Operation ....................... Page 8-61 

- 
TROUBLESHOOTING 
General 
Procedures for checking the R F  Input Assembly are d v e n  below. 
The  circuits to check are marked on  t h e  schematic diagram by a 
hexagon with a check mark and  a number inside, ex. ,  
addition, any  points outside the labeled area tha t  must  be c E k e d  
are also identified. Fixed si nals are also shown on the schematic 
inside B hexagon, e.g., (b). Extend the board assembly 
and  its input and  output cablea where neces~laiy to make measu re  
ments. 

0. In 

Tighten SMCCconnectars to0.6N.m(5 ~n lb). €land bght. 
ening of connectom is insuffierent. Hand tightened con- 
nectors can work loose ond C O Y S ~  reduced performonce, 
malfunetrons. 07 damage to the instrument. 

Equlpment 
Oscilloscope . . . . . . . . . . . . . . . . . . .  H P  1740A 
Power Supply . . . . . . . . . . . . . . . . . . .  .IIP 6215A 
Signal Generator.. . . . . . . . . . . . . . . .  HP 8640B 
Voltmeter.. ...................... H P  3455A 

@Input Attenuator Check 
1,  Set thesignalgenerator to I1 MHz CW a t  t13 dBm. Connect ita 
RF output to the input of a n  BC coupled oscilloscope. Switch the  
input impedance o f the  oacillascope to 5011 or terminate the input in 
5011 using B tee. 

2 
play of 3 Vpp. 

3. Xcconnecttha signal generator'aoutput tu the Mudulatiun Ana- 
Iyzer'aINPUT. (Theinputcable,  W1 orW36,shouldbeconnectedto 
A15J2 with a n  extendereable.) Reconnect the oscilloscope toA15J2 
(KP OUT). 

4.  
Control Special Functions and check the signals indlcnted below. 

Fine adjust the signal generator's level for an  oscilloscope dm 

Key in 41.0 SPCL to initialize the instrument. Key in the Direct 

SERVICE SHEET 1 (Cont'd) 

Chock 

Thru Path 
10 dB 
ZOdBNo 1 
ZOdBNo.2 - 

0.047 
0.045 
0.043 
0.046 

LSVOl [TTLl a1 

2.75 to 3.W 

0 26 to 0.31 
0 26 to 0.31 

n 82 to 1.m 

f i n t  If the oscilloscope display reads low for all above conditiona, 
heck the  5.25 MHz High-Pass Rlter, Overpower Protection, and 
nput cable (W1 or W36). 

@ 5.25 MHz Hlgh-Pass Filter Check 
1. Set thesignalgenerator t o 5  25MHzCW a t  tSdRm.  Connectita 
R F  output tu the input of a n  BC coupled oscilloscope. Swltch the 
input impedance of the oscilloscope to  50n or terminate the input in 
60n using a tee 

2. Fine adjuat the signal generator% level for an uarillosuope dis. 
play of 1 vpp .  

3. Reconnect the Bignal generator's output to theModulation Ana- 
Lyeer'sINPUT. (Connecttheinputcable. W l o r  W.%, t o A 1 M l  with 
a n  extender cable.) Reconnect the oscilloscope to  A15J2 (RF OUT) 

4. Key in 41.0 SPCL a n d  0.047 SPCL to initialize the instrument 
and  set t he  attenuator to the thru path.  Key in the  Direct Control 
S p e d  Functions and  check the signals indicated below. 

Chock 

Q.024 
0.5Y to 0 73 

Hint: Iftheoscilloscopedisplay reads low for both aboveconditmns, 
check the  Input Attenuator, Overpower Protection, and  input cnble 
(W1m W36h 

m o v e r p o w e r  Protectlon Check 
1. 
R F  output t o  the Modulation Analyzer's INPUT. 

2. Connect a n  BC coupled oscilloscope to A1532 (RF OUT). Switch 
the input impedance oftha oacillaaeope tu 50nor terminate Lheinput 
in 5011 using a tee. 

Setthesignalbrenerrrtortu 11 MHLCWat t l3dHm.  Connect its 

SERVICE SHEET 1 (Cont'd) 
3. Key in 41.0SPCLtoinitializetheinstrument. Keyin 1.1 SPCL 
to set the input attenuation to 0 dB. Check the signala indicated 
below for the thru path only. 

L ~ Y O I  ITTLI at 
Chick 

AZBXA15 Pin I 7  

Thru Path 2 75 to 3.00 

Hint: l f t he  oscilloscopediaplay reads 1aw.eheck the lnpu t  Attenua- 
Lor, 8.25 MHz High.Pasa Filter, and  input cable (W1 or W36). 

4. Remove siKnal generator from INPUT. Set power supply to 20 
Vdc. Tourh the t20Vlead totheMadulation Analyzer's INPUT(the 
minus side should be a t  sround).  

5. Reconnect the signal generator. Check the signals indicated in 
the table under step 3 for the condition of uverpower. The display 
should 0180 show E06. 

6. Repeotstep3tocheck therecovery from theoverpowercondition. 

NOTE 
r f  atrp 4 i s  repeated, r t  I S  U S U O ~ L Y  necessary to fbrst dia- 
charge the input dc blocking capacitor by connecting o 
5011 termmation to the INPUT. Discharge it also after 
com~le t ing  this check. 

@ Overpower Detector Check 
1. 

2 
meter to A28XA15 pin 21. The node should be a TTL high. 

3 .  Induce anaverpawer transient by touching the+20V lead t o the  
Mndulation Analyzer'a INPUTitheminusaide should beatground).  
The nude bhould show a momcntary low. The display should also 
show E06. 

Key in 41 0 SPCL to initialize tho instrument. 

Connect a high.impedance, dc coupled oscilloscope or n dc volt- 

NOTE 
If step8 1 t o  3 are t o  be repeated, it  is necessary to first 
dirchorbre the mput  dc bloekrng capacitor by connecting o 
6011 termination to the INPUT. Dtseharae if also after 
completing thrs check 

(y5) Detector Amplifier Check 
1. Setthesignalgoneratorto11MHzCWott13dBm.Conneetits 
Hli OUTPUT to the Modulation Analyzer's INPUT. (Connect the 
input cable. W1 or W36, to A16JI with an extender cable.) 

SERVICE SHEET 1 (Conl'd) 
2. Keyin41.USPCLtoinitislizethemstrument. 
Press RF LEVEL. 

3. Keyin0.094SPCLand49.31 SPCLto tu rn the  
detector an  a n d  to connect the internal voltmeter 
to the  output of the Detector Amplifier. Change 
thelevelofthe signalgenerator asinmcated below 
and  note the diaplay. Alternatively, measure 
A15TP1 (RF DET) with a dc voltmeter. 

f13 
t3 

Off 

1.0510 1.25 
0.27 to 0.33 

+.003 to tO 003 

Yultlaa Limits 

1.06 to 1.25 
0.27 to 0 33 

~0.008 to +O.OQR 

6. Meaaure the dc voltage a t  pln 2 of U2. It 
should ba between +13.0 a n d  t14.5 Vdc. 

@Detector Amplliler Discharge Check 
1. Se t thes igna iaene ra tu r to  11 M H z C W a t t 1 3  
dEm. Connect ita RF  output to the Modulation 
Analymr's INPUT. (Connect t he  input cable. W1 
or W36, to A I S 1  with an extender cable.) 

2. 
Press RF  LEVEL. 

3. Kevin0.020SPCLtoturn thedetectoroff. Kev 

Key in 41.0 SPCL l a  initialize the instrument. 

Hint: If the off condition above i s  slightly out of 
limit, perform the RFDetector Offnet Adjustment. 

@ RF Level Detector Olfsel Check 
1. Remove the cable (W1 or W86) fmm A15J1. 
Key in 0.024 SPCL to turn the detector on. 

2. Measure the  de voltage a t  t he  junction of CR4 
a n d  C13. I t  should be between 4.5 and  4 . 2  Vdc. 
(The input impedance of the voltmeter must be si 
least 10 Mn.1 

3. Measure the  dc voltage a t  pin 2 of 112. I t  
should be 50 la  70 mV more negative than  the 
voltage read in step 2. 

4. Key in 0.0Xl SPCL to turn the detector off 

5. Measure the dc voltage a t  the junction of CR4 
and  CH13. It ahould be between t8.5 and  t10.0 
Vdc. 

@SWR Check 
1. Perform the SWR portion of the HF Level Per- 
formance Test. 

8-94 



sewice Model 8901A 

' On the A28 schematic: 

CHANGES 

I 

0 08901-60139 - Change the part number of A28 RF Motherboard Assembly to ' 08901-60139. 

All serial prefixes 

' On the A15 schematic: 

2128A and above 

I 

On the A15 component locator: 

2212A and above 

, 0 08901-60183 - Use the new component locations, Figure 8-67. A15 RF Input 
Assembly Component Locations (2212A to 2412A), on page 8-94.3. 

2212A to 241% 

l On the A15 schematic: 

230% and abwe 

0 08901-60256 - On the schemtic foldout with revision reu.OINOV89 change the 

0 - RlO - Change the value of RlO to 61.59 ohms and remove the asterisk (*). 
0 - C29 - Add a capacitor C29 at the junction ot R46 and the anode of CR4. 
0 ATl, AT2, AT3, R15, Rl9, R20, R21 - Delete RE, R19, R20, and Rzl; replace 

with AT1. Delete R27, F229, and R30; replace with AT2. Delete R38, R40, and 

part number of the A15 schematic to 08901-60256. 

1 R41; replace with AT3. 

~~ 

2421A and above 

On the A15 schematic: 

0 - CR4 - &verse the polarity of the diode symbol for CR4. 
0 - RlO - Change the value of RlO to 52.8 ohms. 

0 08901 -601 83 - Use the new schematic foldout with revision date 
reu.OINOV89. 

On the A15 schematic: 

0 - C4 - Change the value of C4 to 68 pF'. 

reu.01 NOV89 

ss1 
8-94.1 



Model 89OlA Service 

2424A and above On the A15 component locator: 
0 0890140256 - Use the new component locations, Figure 8-67. A15 RF Input 

Assembly Component Locations (2424A and above), on page 8-94.4. 

W A  and above (I On the A15 schematic: 

insert wire jumper, W1. 
0 - W l  - On the line between K1 and Q1 (between the nodes of C6 and R49) 

0 R62, L5 - Delete R62 and W. 
0 - U3A - Change pin 1 to pin 12; pin 3 to pin 4; pin 4 to pin 5; pins 2 , 5 , 7  to 

pins 3,6,8; pin 10 to pin 11. 

14 are not connected. 
- U3B - Change pin 6topin 7; pin 8 to pin 9; pin 9 topin 10. Pins 1,2,13, and 

SSl 
8-94.2 rev.OlNOV89 



Model M I A  
service 

1 

MP3 I 

Figure 8-67. A15 RF Input Assembly Component Locations (2212A to 2412Al 

rev.01 NOV89 

ss1 
8-94.3 



Model 890lA service 

C 

MP2, 

MP6 
MOUNTED 

ON 
CIRCUIT 

S I D E  

WP7. AT2. 
L A 1 3  

MOUNTED ' 
ON 
C I R C U I T  
S I D E  

Figure 8-67. A15 RF Input Assembly Component Locations (2424A a d  above) 
ss1 
0-94.4 rev.OlNOV89 



Model 890 lA  

801-0" "le, 

1 
A1 I 

Flgure 6-68. RF Input Schernillc Oiiurarn 
rev.lNOV89 





SeNlce Model 8901.4 

Olricl Conlril 

Function 
SQiCl l l  

SERVICE SHEET 2 - INPUT MIXER AND IF AMPLIFIER 
(A17, A IS)  

OTHER REFERENCES 

Direct Control Special Functions . . . . . . . . . . . . . . . .  Page 8-8 
Principles of Operation ......................... Paw 8-52 

TROUBLESHOOTING 
General 
Procedures for checking the Input Mixer and  I F  Amplifier Assem- 
blies are given below. The circuits to check are marked on the 
schematic diagram by a hexagon with a check mark and  a number 
inside, e . g . , q .  I n  addition, m y  points outside the labeled area 
tha t  must be c ecked are also identified. Fixed si nals are also 
shown on the schematic ineide B hexagon, e.& (-). 
Extend the board assemblies and  their input and output cables 
where necessary to make measurements. 

r-1 
TightenSMCconneetors to0.6N.m (5in Ibi. Harldtrght 
ening ~ f e o n n e ~ t o r s  is insuffment.  Hand trghtened cun- 
neetois can work loose and c o w e  reduced performance, 
molfunctrons, or damage to the instrument 

Equlpment 
Oecilloseope ...................... . H P  1740A 
Signal Generator.. ................ . H P  8640B 
Spectrum Analyzer.. . .... HP 8555A/8552B/141T 

@ LO Ampllfler General Check 
NOTE 

Thzs testchecksonly theLOAmpl i f~era to lowfrrqurnrr  
but uill easily locolrze o catastrophic failure Q L O  
Amplifier Check ia more thorough and wrll detect more 
subtle failures; howeuer, more time and equipment are 
required. 

1. 

2 
The waveform should be a square wave with a period of approxi- 
mately 180 n s  and  a n  amplitude of 0.5 Vpp or greater excluding 
ringing 

Key i n  5 and piees MHa to set the LO to  5.455 MHz. 

Connect a high-impedance oscilloscope to the baae of A1744. 

Y i l l l f l i  Llmllr lVdcl at 

ll7U2A-I l lTU28-7 1I7OI-C and (13-C 

SERVICE SHEET2 - (Cont'd) 
H i n t  If t he  signal is faulty, cheek the output from lhe A19 u) 
Divider Assembly (see Service Sheet 11 1. 
3 Connect the ascilluacape to the uollrclor A17Q4. The waveform 
should be a square wave of 1.2 Vpp or greater excluding ringing. 
4. Conncct the asc~lloseope to the collector of A17Q6. The wave- 
form should be a square wave of I Vpp or greater excluding ringiqg 
overshoot on the falling edge. 

0.030 
n.mi 

@ LO Ampllller Check 
NOTE 

TO check for 0 catastrophic failure of the LO Amplrfier 
USP the @LO Amplrfrer General Check aboue. 

0 to ti tlUto t15 -5 4 to  -4.5 
+ l 2 t o + l 5  OtOil +U5 to tl 

I .  Unplug A17U1 Mixer. Gently pry it frum ~ t s  socket with a 
acrewdnver blade 
2. Set thespectrumanalyzer tameasuren+2UdBm.0 to 1400MHz 
signal (:onnect Its input to pins n and 9 of the Mixer socket using 
the test probe. 'The probe center yoes on pin 9. 
3. Key in 57.0 SPCL to cause the LO to sweep aequenttally acro88 
bands DBLR throuy-h d. The  1.0 signal should w e e p  sluwly from 
n b w e  1300 MHz to below 40 MHz. The sweep will occur over live 
bands. Aa lhelowend of B bandisreoched, thesweepwilletop. jump 
up slightly in frequency, then continue to swecp. Throughout the 
sweep, the fundamental of thc LO should be between +7 and  
t15dBm. 

Hinl. Afaultylcvelmayalso betheresultofafaultyoutputfromthe 
A19 LO Divider Asdembly Thesweepcan be halted bypreaslngthc 
SPCL key. Use manual tune to manually set the LO frequency. 

4. Set the B ~ C I ' L T U L I I  nnnlyzer to view a 0 to 40 MHz signal 

5 .  Key in 56.0 SPCL to cause the 1.0 to sweep sequentially acroas 
bands 4 through 8. The  LO ahould sweep slowly from above 40 to  
below 1 25 MHL in lhe manner described in step 3 above. 

NOTES 
The test probe will cause a low-frequency rolloff to about 
+4 dBm at 1.25 Y H r .  
Thelow-frequunr.yhondsconalao be uirwedononoscillo- 
scope. The osedloscapr should haue a 5011 teimindion. 
The ~ i ~ n d  should be (I square wuue bath an amplitude o f  
approximately 2 Vpp  excludrng ringing and the rolloff 
due Lo tkrprabe.  

@Input and Mixer Check 
I. SetrhesignalgeneratortoItlMAzCW a t u d n m  CannectitsRF 
output tu the input of a n  ac coupled oscdloscope. Switch the input 
impedance of the oticilloscope to 5011 or termmate the input in 5011 
using a tee. 

SERVICE SHEET 2 (Cont') 
2. Fine adjust the signal generator's level for an oscilloscope 
display of 8W mVpp. 
3. Reconnect the s i g n d  generator's output to A17J2 IRF IN). 
Reconnect the oscilloacope to A17J1 (IF OUT). 
4. Key in 41.0 SPCL to  initialize the instrument. Key in 18 a n d  
pressMHz tosettheLOto19.5MHz. Thewaveformehouldbe~sins 
wave with an amplitude of 70 to  1 IO mVpp a n d  a period of appmxi- 
mately 670ns. Aslightfuzzinesson thewaveformLnormaI;i t is  the 
partially filtered sum frequency. The 455 kHz I F  annunciator 
(A17DSl) should be off. 

( v 4 F l l t e r  Swltchlng Check 
NOTE 

The filters are testedolongwrth t h e 1 F A m p l i f i e r : s e e Q  
IF Fdter Check. 

1. Disconnect any  signal tit the Modulation Analyzer's INPUT 
jack. Key i n  the Direct Control Special Functions indicated below. 
For each setting note the reading on  the dc voltmeter cunnected to 
the  points indicated. Also observe tho 455 kHz I F  annunciator 
(A17DS1). 

S p a l a l  117os1 
Funcllon AIIQZ-c 

t l t " + 2  
D.031 -5.4 to -4.5 

@IF Ampllfler Check 
1. Setthesignalgeneratort" 1.5MHzCW at-23dBm. Connect its 
Rli'output toAlb'J2(IFIN) Remove thecablefromA18Jl (IFOUT). 

2. Conneeta high.impedance,aceoupled oacillascapeto the baseaf 
Al8Q7. Theoscilloscope should have a low-capacitance 1 0 1  divider 
probe 

3 
play of 100 mVpp. 

4. Connect the oscilloscope totheemitterofA1845. Thewaveform 
of the 1.5 MHz signal should be sinusoidal with a n  amplitude of0.9 

Fine adjust the signal generator's levd for a n  oscilloscope dia- 

t o  1.1 v p p  

SERVICE SHEET 2 (Conl'd) 
5. If necessary, readjust the ~ ~ g n a l  gcncrator's level far a n  08~~110- 
scope display of 1.0 Vpp. 

6. Connect the oscilloscope to the collector of AIXQ4. The wave- 
form should be sinusoidal and  have an amplitude of 4.6 to 5.0 Vpp 

Hint: The gain of the IF Output Amplifier is 4.8 upen circuit. The 
Phase Compensation Amplifier has  n gain of 1, but capamtme load- 
ing of the oscilloacope pmventa measuring the gain separately. 

I. Vary the signal generator frequency from 0.15 to 2.5 MHz. The 
amplitude of the waveform should romoin constant w t h m  200 mV. 

Hint: The enlleclara uiAl8Q6 and  Q1 should be tlat with frequency 
also. Thephasedifference between theemitter ufAiAQ5 and collec- 
tor of A1894 should be lnUo at 4.4 MHz a n d  1.03 MHz a n d  0' at a 
frequency between 2.0 and 2 5 MHa and  between 70 and 130 kHz. If 
t he  signal generator frequency does not extend to 70 kHz. uee an 
audio muice. 

@ I F  Fllters Check 
NOTE 

Thrs check assumes that Q I F  Amplihcr Check K ~ W P  
positive results. 

SERVICE SHEET 2 (Cont'd) 
6 If ner*xxhry,finradjuxllhr.ignalgenerator'slevelforanoscil- 
loscoped,splayof200mVpp Key in 18.1 andpres sMHz togenerate 
a 355 k l l z IF .  The  waveformshould havean  amplitude between 120 
and 160 mVpp 

7 Keyin 179andpressMH1togenerat~a555 kHzIF.Thewave. 
form should have an amplitude between 120 and 160 mVpp. 

Hint. If the amplitude in step8 6 or 7 16 only slightly out of limit. 
perform lhe FM Uixtorticm and Incidental AM Adjustments - 455 
kllz IF 

A17 ASSEMBLY 

SERVICE SHEET 

Figure 8.69. A17 Input Mixer Assembly Component Localioni 



service Model 8901A 

CHANGES 

All serial prefixes 

2128A and above 

222749 and above 

230% and above 

2443A and above 

260949 and above 

On the A17 schematic: 

0 - LS - Change the value of U to 240 pH. 

On the A28 schematic: 

0 08901-60139 - Change the part number of A28 RF Motherboard Assembly to 
08901-60139. 

On the A18 schematic: 

0 Q4 - Under IF OUTPUT AMPLIFIER GAIN 13 dB, delete the transistor 
ground connection. 
In the table of Transistor and Ingrated Circuit Part Numbers, change Q4 to 
1854-0477. 

On the A18 schematic: 

0 R23, R24 - Under INVERTING AMPLIFIER, change the value of R23 to 
500 ohms and R24 to 383 ohms. 

On the A18 schematic: 

0 - Q7 - Add a ferrite bead, El, to the base of 69. 

On the A17 component locator: 

0 08901-60104 - Use the new component locator, Figure 8-69. A17 Input Mixer 
Assembly Component Locations (2609A and above), on page 8-96.3. 

On the A17, A18, and A28 schematics: 

0 08901-60104,08901-6OOO4, and 08901-60139 - Use the new schematic 
foldout with revision date, rev.OlNOV89. 

rev.01 NOV89 

ss2 
8-96.1 
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ss2 
8-96.2 

service 

Reserved for future changes. 

rev.OlNOV89 
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I rmbl 

figure 8-69. A1 7 Input Mixer Assembly Component Locations (2609A and above) 

rev.01 NOV89 

ss2 
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A18 ASSEMBLY 
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Figure 8-10. A18 IF Amplifier Aacmbly Component Locations 
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Service Model LIYUIA 

SERVICE SHEET 3 -AM DEMODULATOR - ALC LOOP SERVICE SHEET 3 (Cont'd) 
(P /O As) 7. If necessary, fine adjust the signal generator level for a wave 
OTHER REFERENCES schematic). farm of 500 mVpp. dBm. Connect its R F  output to Ah12 ( I F  IN). lPrrl dBm. 

SERVICE SHEET 3 (Cont'd) 
Hin t  If the signal 18 faulty, check QlO ( m e  Service Sheet 4 for lhe 

SERVICE SHEET 3 (Cont'd) Key 111 0 OD1 SPCLto close the ALC loop with 
2. Set the siansl for MH? cw at 0 slow ALC response time. Set the signal generator 

10. 

Block Diagram ......................... .Service Sheet BD3 
ALC Reference Adjustment ...................... Page 513 
FM Distortion and Incidental AM Adjustment 
- 1.9 MHz IF .  ................................ Page 5.18 

AM Sensitivity Adjuatment ............... Page 5-22 or 5-23 
Parts List ....................................... Page 6.17 
Direct Control Special Functions .................. Page 8-8 

* Principles of Operation .......................... Page 8.53 

TROUBLESHOOTING 

General 
Procedures for checking the AM Demodulator Assembly are given 
below. The circuits to check m e  marked on the schematic diagram 
byahexagonwith acheckmarkandanumberinside,e.g., @. In  
addition, any points outside the labeled circuit area tha t  must be 
checked are also identified. Fixed signals a re  alea shown on the 
schematic inside e hexagon. e.*., +I 9 10 tl I Vdc . Extend the board 
aseembly and its input and outpu-necessary to make 

CAUTION 1 
TizhtenSMCconnectors to0.6N.m(5in. IbJ Handtight- 
ening of connectors is msu/ficient. Hand lightened con. 
nectars can work loose and cause reduced performance, 
mal/unctions, or damage to the instrument. 

Equipment 
Oscillosmpe .................... .HP 1740A 
Signal Generator.. ................ HP 86408 
Voltmeter.. ........................ HP 3455A 

6d 2.5 M H ~  ~ o w - ~ a s s  Filter a n d  I F  Buffer Amdlflerr  Check u 
1. Set the signal generator to 1.5 MHz CW at 
R F  output to AM2 (IF IN) 

-1 dBm. Connect its 

2 Connect a n  ac coupled oscilloscope to A6J3 ( I F  OUT). IA6J3 in 
shown on Service Sheet 4.) Switch the input impedance of the 
oscilloscope to 50n or terminate the input in 50n using a tee. The 
waveform ofthe l.5MHz Bignalshould be sinuaoidal withanampli-  
tude of 3M to 360 mVpp. 

Hint: Iftheaignalisfaulty,traeethesignal~om A6J1 throughQ9. 
(See Senice Sheet 4 for the schematic.) 

3. Connect the oscilloscope to A6J4 (IF OUT), (A6J4 is ahown on 
Service Sheet4.i Thewaveform shouldbeainusoidalwithanampli- 
tude of 50 to 60 mVpp. 

4. Connect a high-impedance, ae coupled oscilloscope to the emit- 
ter of €48. The oscilloscope should have a low-capacitance 101 
divider probe. The waveform should be sinusoidal with an ampli. 
tude of 180 to 200 mVpp. 

5. Ifnecesaary, fine adjust the signalgeneratar level for a n  oseillo- 
scope diaplay of 200 mVpp. 

6. Set the signal generator to S MHz. The waveform ahould have 
a n  amplitude of 120 to 160 mVpp. 

Hint: The 3 dB frequency of the 2.5 MHz Low-Pass Klter is approx- 
imstely3 MHz. 

@ Voltage-Variable Ampllfler Check 
1. Set the signal generator to 1.5 MIIz C R  at-7 dnm. Connect its 
RF output to A6J2 ( I F  INj. 

2. Connect a high-impedance, ac coupled oscilloscope to the emit. 
ter of QS.  The oscilloscope should have a low-capacitance 10.1 
divider probe. Adjust the signal generator level for a waveform of 
200 mVpp. 

3. Key in 0.ODO SPCL to switch the ALC off 

4, Measure the collector of Q26 with a dc voltmeter. The voltage 
should be between -15 and -13 Vdc. 

Hint: QZti and Q28 should be on. Q B  should be off. 

5. 
should be hetween t1.65 and t1.69 Vdc. 

6. Connect the oscilloscope (with divider probe) tu the collector of 
64 .  The waveform of the 1.5 MHz signal should be sinuaaidsl wullh 
a n  amplitude between 400 to 6n0 mVpp. 

Hint: Pin2ofUSshould b e b e t w e e n ~ . 6 U a n d ~ . S 5 V d c .  Totestthe 
action of the Voltage-Variable Amplifier, ahort the collector of Q6 to 
its emitter. The waveform should be 6 Vpp or more and may be 
distorted (the resistor of 1J4 is a t  minimum reaiatancc and the 
Voltage-Variable Amplifier is a t  maximum gain). Remove the ahort 
and then short  pins I end  4 of U4. The amplitude should drop into 
the noilie (the LED of U4 is "If, resistance is maximum, and  gain is 
minimum). 

Measure the collector of Q22 with a dc voltmeter. The voltage 

Inadvertently connectin# p m  I o/ U4 to pin 2 or 3 may 
cause a / a h r e  o/ Q8. 

8. Connect the oscilloscope to the collector of Q20. The wavefurm 
should be sinusoidal with a n  amplitude between 450 to 550 mVpp. 

@AM a n d  Level Detector a n d  Level Ampllller a n d  Carrier 

I Set the signal generator to 1.5 MHz CW at 0 dBm. Connect its 
RF output to A6J2 (IF IN). 

2 

3 .  Connecta high-impedance, itccoupleduseilloscopetothecollec. 
tor of Q20. The oscilloscope should have a law capncitance 101  
divider probe. Adjust the signal generator level for a waveform of 

Filter Check 

Key in 0.0DU SPCL to switch the ALC off 

I vpp. 

Hint: If the leve l  is unadiustnblc, m e  @Voltage-Variable Ampli- 
fier Check. 

4. Connect the oscilloscope to the anode of CK9. The waveform 
should be B negative, half-wave rectified sine wave with an ampli- 
tudeof 2.3 to2.7 Vpp. Some diatortionofthe waveform anddroop of 
the no-conduction voltage is normal. 

5. Connect the oscilloscope to the cathode of UX10. 'The waveform 
should be a positive, half.wave rectified sine wave with a n  ampli- 
tude between 2.3 to 2.7 Vpp Some distortion of the waveform is 
normal. 

6. Measure the de voltage between the emitter of Q l S  and the gate 
afQ17. Multiply that voltage by 2.63. Now measure the dc voltage 
a t  TP2 (DEMOD CARR LVLI which should be within t71 of the 
calculated voltage (ignonng the polarity1 

@) ALC Reference, BW Control a n d  Level Comparlson Ampll- 
ller, Inverting Amplifier, a n d  Conirol Current Source  
Check 

NOTE 
Thrs test u s u m e a  that the @ A M  and Leuel Detector 
and LeudAmpl i /wand Corner Filter Check abovegiues 
positiue results. 

1. Measure pin 3 of U1 wlth B dc voltmeter. The voltage should he 
between 2.095 and 2.105 Vdc. Record the voltage for future 
reforence. 

Hint: If the voltage ia only alightly out of limits and if the AM 
Demodulator is only slightly in error, perform the ALC Reference 
Adjustment. 

lnpul Mixer and IF Arnpliller 4 SERVICE SHEET 
A17.AI8 2 

11. Measure the dc voltage a t  thecollector of 626. 
The voltage should be greater than  t 5  Vdc. 

Hint- (428 and Q28 should he off. 625 should be 
on. 

12. Measure the dc voltage at TP2 with a dc 
voltmeter. The voltage should equal the voltage 
measured in step 1 within f20  mV. 

Hint. Checks 9to Qaabpvea?dthiacheckup 
to step 9 vcrify a 1 the circuits which demodulate 
the AM without the ALC loop being closed. Step 
10 above cloees the laup. If the loop ia working 
properly. the voltagpatTP2should equaltheALC 
Reference present a t  pin 3 of U1. The 1.5 MHz 
signalatthecollectorofQ4shouldhehetween900 
s n d  1100 mVpp. 

13 
Measure TP2 with a dc voltmeter. The voltage 
ahauld equal the voltage of step 1 within +20 mV. 

Hint Thisverifies thed\namicrangeuftheALC 
loop. Iftherangeis inadeguate, the faultprobably 
is with U4 or the R-Setting Loop. 

@AM Output Bulfer Check 

Set the signal generator level to -17 dBm. 

NOTE 
Thrscheek aswmcs that ollchecksaboue 
grr;epasi t i~eresul ts i in otherwords, the 
AYDemdulator  ~6 known to work). 

I. Settheaignalgeneratorto1.5MHzatOdBm. 
Set up 50% AM a t  a 1 kHz rste.  Connect its RF 
output to AM2 (IF IN). 

2. Key in 41.0 SPCL to initialize the instrument. 

3. Connect B hlgh-impedance, ac coupled oscillo- 
scopetothegateofQ17. Notetheamplitudeofthe 
hnlf-wave rectified signal 

4. Connect the oscilloscope to the collector of 
QlS. The amplitude should be the Bame within 
cm. 



Service Model 8901A 

CHANGES 

On the A6 schematic: 

0 C46, C51, L8 - Add an asterisk (*) to (246, C51, and L8 to indicate factory 

0 Q17, U2, W - On the new SS3 foldout reu.OINOV89, in the Table of 
selected components. 

Tkansistor and Integrated Circuit Part Numbers, change Q17 to 1855-0597, U2 
to 1826-0989, and U4 to 1990-0643. 

In the Troubleshooting: 

0 OTHER REFERENCES - Under Other References, in the fourth line from the 
top, change 1.5 MHz to 455 kHz, and change “Page 5-18” to “Page 5-24.” 

0 Check 4 - In 0,  ALC Reference and Level Comparison Amplifier, Inverting 
Amplifier, and Control Current Source Check, step 8, replace the last sentence 
with the following: It should take about 8 seconds for the level at pin 6 of U1 
to drift from the negative to the positive extreme when the signal level is 
rapidly switched from +1 to +3 V dc at TP2. 
In step 12, Hint, delete the word ”present” from the sentence, ”Reference 
present at pin 3 of U1.” Change “input bytes” to “input bits.” 

On the A25 schematic: 

0 08901-60120 - Change the A25 assembly part number to 08901-60120. 
- 

On the A6 schematic: 

0 - C51 - Change the value of C51 to 560 pF. 

On the A6 schematic: 

0 - W - In the Table of Transistor and Integrated Circuit Part Numbers, change 
U4 to 1990-0643. 

reu.OlNOV89 
ss3 

8-98.1 



Model 09QlA service 

CHANGES 

2309A and above On the A6 component locator: 

0 08901-60240 - Use the new component locator, Figure 8-72. P/O A6 AM 
Demodulator Assembly Component Locations (ALC Loop) (2309A and above), 
on page 8-98.5. 

On the A6 schematic: 

0 08901-60240 - Use the schematic foldout with revision date reu.01NOV89. 

In the A6 Troubleshooting: 

0 Check 2 - In a Voltage Variable Amplifier Check, delete the caution 
message. 
Replace steps 1 through 8 with the new a Voltage Variable Amplifier 
Check on page 8-98.6 to 8-98.7. 

Amplifier, Inverting Amplifier, and Control Current Source Check, in step 8, 
Hint, deIete the sentence "627 and Q3 should be on." Change Q2 to U5B. 
Replace the sentence, "The collector of Q3 should be between -15 and 
-14 V dc," with "Pin 8 of U5B should be a TTL high." 

0 Check 4 - In ALC Reference BW Control and Level Comparison 

In step 11, change the phrase, "the collector of 626" to "Pin 3 of U5A." 
Change +5 V dc" to +12 V dc. Delete the existing hint, and add the following 
"Hint: U5A should be on with a 'LTL low at pin 1. U5C should be off." 

In the last sentence of step 13, Hint, delete "U4 or" and change the "Loop" to 
"CkCUit." 

ss3 
8-98.2 rev.01 NOV89 



Service Model 8901A 

On the A6 schematic: 

~ 0 08901-60246 - On the schematic foldout with revision date reu.OZNOV89, 
change the part number of the A6 Ah4 Demodulator Assembly to 08901-60246. 

ground 1, cathode to U3 pin 3. 
0 - CR22 - Add CR22 (use a schottkey diode symbol) parallel to R79; anode to 

On the A6 schematic: 

0 - C51 - On the new SS3 foldout reu.OINOV89, change the value of C51 to 
560 pF. 

On the A6 schematic: 

Integrated C i t  Part Numbers, change Q6 to 1855-0265. 

On the A25 schematic: 

0 - Q6 - On the new SS3 foldout reu.01NOV89, in the Table of Transistor and 

0 08901-60286 - Change the A25 assembly part number to 08901-60286. 

2313A and above 

2342A and above 

2432A and above 

2616A and above 

CHANGES 

reu.01 NOV89 

SS3 
8-98.3 
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Service 

Reserved for future changes. 

rev.01 NOV89 
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Figure 8-72. PI0 A6 AM Demodulutor Assembly Component Locations (AU: Loop) (2309A and above) ss3 
8-98.5 m.01 NOV89 
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</2) Voltage Variable Amplifier Check (P/O CHANGE 28) 

1. Set the signal generator to 1.5 MHr CW at -7 dBm. Connect its RF 
output to A6J2 (IF IN). 

2. Connect a high-impedance, ac coupled oscilloscope to the emitter of 48. 
The oscilloscope should have a low-capacitance 1O:l divider probe. Adjust 
the signal generator level for a waveform of 200 mVpp. 

3. Key in O.OD0 SPCL to switch the ALC off. 

4. Measure pin 11 o f  U5C with a dc voltmeter. 
between -15 and -13 Vdc. 

The voltage should be 

Hint: U5C should be on. USA should be off. Pin 9 of U5C should be a TTL 
low. 

5. Measure pin 7 (the collector) of Q2B with a dc voltmeter. The voltage 
should be between +1.66 and +1.69 Vdc. 

6. Connect the oscilloscope (with divider probe) to the collector of 44. 
The waveform of the 1.5 MHz signal should be sinusoidal with an amplitude 
between 400 and 600 mVpp. 

Hint: If this step fails, check the R-Setting Circuits as follows: 

a. Measure the drains of 46 and 47 with a dc voltmeter. The voltages 
should be within the limits shown in the schematic. 

Hint: The voltage at pins 2 and 6 of U4 should be within the limits shown 
in the schematic. The polarity at the output of U4A (pin 1) should conform 
to the polarity o f  its differential inputs. (For example, i f  pin 3 is more 
positive than pin 2, pin 1 should be positive and may be as high as +15V.) 
Similarly for U4B. 

b. Connect the oscilloscope (with divider probe) to the base o f  45 and 
observe the ac waveform on the oscilloscope. Momentarily ground pin 8 (the 
collector) of 42C and observe the waveform. 
ohm resistor in parallel with R8 and observe the waveform. The amplitude 
of the waveform should be as follows: 

Then momentarily place a l k  

+---------------------------+----------------------------------- + 
I Waveform Amplitude Limits (mVpp) I 

Condition +----------------+------------------ + 
I Minimum I Maxi mum I 

ss3 
8-98.6 m.01 NOV89 



SeMCe Model 8901A 

(/a (cont’d) 
c. Connect the oscilloscope to the collector o f  44 and observe the ac 
waveform on the oscilloscope. 
o f  Q2D and observe the ac waveform on the oscilloscope. 
place a lk ohm resistor in parallel with R20 and observe the waveform. 
The amplitude o f  the waveform should be as follows: 

Momentarily ground pin 14 (the collector) 
Momentarily 

Condition 

Unmodi f i ed ci rcui t 
Pin 14 o f  420 grounded 
1 k@ resistor in parallel 
with R20 

+--------------------------- 

Hint: Check the bias o f  44 and 45. 

7. If necessary, fine adjust the signal generator level for a waveform of 
500 mVpp. 

8. Connect the oscilloscope to the collector o f  420. The waveform should 
be sinusoidal with an amplitude between 450 and 550 mVpp. 

rev.01 NOV89 
ss3 
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P/O A6 ASSEMBLY 

Figure 8-72. P/O A6 AM Demodulator Assembly Component Locations (ALC Loop) 
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P/O A6 

Figure 8-15. AM Osmodulator-ALC Loop Schematic Diatram 
rev 1NOV89 
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SERVICE SHEET 4 - A M  DEMODULATOR - CONTROL 
(PI0  A6) 
OTHER NEFERENCE~ 

Block Diagram . . . . . . . . . . . . . .  , .......... .Service Sheet BD3 
Parts List ....................................... Page 6.17 . Direct Control Special Functions . . . . . . . . . . . . . . . .  Page E8 
Principles of Operation ......................... Page 8-56 

. 
TROUBLESHOOTING 

General 
Procedures for checking the AM De odulator Assembly are given 
below. The circuits to check are maTed on the,sc+matic diagram 
hya hexagonwithacheckmarkan~anumherms~de,e.g.. @. In 
addition, gny points outside the labeled circuit area that must he 
checked a re  also identified. Fined aignals also are shown on the 
schematic inside a hexagon. e.g., { m c .  Extend the board 
assembly a n d  its input and output cables where necessary to make 
measurements. 

Tighten SMCeonnectors to0.6 N.m (6 in. fbi .  Hand  tight^ 
enin8 of connectors is insufficient. Hand tightened con- 
nectors can work loose and cause reduced performance, 
malfunctions, or damage to the instrument. 

Olrect Conlml 
Special 

Fundion 

Equipment 
Oscilloseope ....................... HP 1740A 
Signal Generator.. ................. HP 8640B 
Voltmeter.. ....................... .HP 3455A 

@) FM IF Buffer Check 
1. 
Senice Sheet 3. 

@IF Oetectors and IF Present Latch Check 
1. Set the signal generator to  1.5 MHz CW at 0 dBm. Connect its 
RF output to A6J2 (IF IN). [AM2 is shown on Service Sheet 3.) 

2. 
to halt automatic tuning. 

3. Connect a n  ac coupled, high-impedance oscilloscope to the 
emitter of Q9. The oscilloscope should have a loweapacitanee 103 
divider probe. Adjust the signal generator level for a waveform of 
I VPP 

Hint: If the level is unadjustahle, 88e the 2.5 MHz Low-Pass Filter 
and I F  Buffer Amplifiers Check an Service Sheet 3. 

Sse2.6 MHzLowPassFilterandIF Buffer Amplifiers Check on 

Keyin41.0 SPCL toinitializetheinstrument. Press RFLEVEL 

Level [T lL l  al U9 Pin 

7 9 i o  

3 AM Demodulator - ALC LOOP 
P I 0  A6 

SERVICE SHEET 

O.OP0 
O.OF3 

Service 

H 1. 
L H 

SERVICE SHEET 4 (Cont'd) 
4. Connect the oscilloscope to the collector of 
gll. The 1.5 MHz waveform should be sinusoidal 
with an amplitude between 6.0 and 1.2 Vpp. A 
small amount of distortion is normal. 

5. If necessary. adjust  the signal generator level 
for a waveform of 6Vpp. Measure the voltage at 
pin 2 of A25XA6 with a dc voltmeter. The voltage 
should be between +1.1 and +1.3 Vdc. 

6. Connect the voltmeter to pin 7 of U7. The 
voltmeter should read a TTL low. 

7. Slowly decrease the signal generator level 
until thevoltmeterreading jumps toaTTLhigh. 
Theamplitudeafthe waveformshouldhe between 
800 and 1000 mVpp when the voltmeter level 
switches. 

8. Slowly increase the signal generator level 
until the voltmeter reading jumps to a TTL low. 
Theamplitudeofthe waveform should behetween 
1OW and 12w mVpp. 

9. KeyinO.OFOSPCLandO.OEOSPCLtodisah1e 
resetting of the IF Present Latch to enable read- 
hack of it. The display should read wO1.0000. 

10. Reduce the signal generator level until the 
voltmeter reads a TTL high. The display should 
read 0OOO.OOW. 

11. Key in O.OF1 SPCL and O.OEO SPCL to reset 
the IF Present Latch and enable readback of it. 
T h e  display should read 0W0.0000. 

12. Increase the signal generator level until the 
voltmeter reads a TTL low. The display should 
read 0001.0000. 

13. Reduce the signal generator level until the 
voltmeter reads a TTL high. The display should 
remain 0Wl.MXw. 

14. Conned the oscilloscope to the collector of 
Q29. Adjustthesignal generator level for approa- 
imately +2 Vde on the oscilloscope display. 

8100 

Model 8901A 

I o.ou0 
O.OE0 

2. Key in the Direct Control Special Functions 
indicated below. For each setting, check the pins 
indicated on U8. 

Level [TTLl nl  US Pin Direct Control 

Fundion 

3. Key in the Direct Control Special Functions 
indicated below. For each setting, check the pins 
indicated on U8. 

Direct Control 
Special 

Funotlon 



Service Model 8901A 

CHANGES 

All serial p f i x e s  

2021A to 2609A 

On the A6 schematic: 

0 - U7 - In the Table of 'Ikansistor and Integrated Circuit Part Numbers, change 
U7 to 1826-0065. 

~ 

On the A25 schematic: 

0 08901-60120 - Change the A25 assembly part number to 08901-60120. 

In the Troubleshooting: 

Check 3 - In @J Select Decoder and Data Latch Check, add the pin check 
shown on page 8-100.3. 

On the A6 component locator: 

0 08901-60240,08901-60246 - Use the new component locator, Figure 8-74. 
P/O A6 AM Demodulator Assembly (Control) (2309A and above), on page 
8-100.4. 
This component locator can also be used for 08901-60246 (2313A and above). 

On the A6 schematic: 

0 C54, C57, R98, R92, R93 - In the FM IF BUFFER, change the value of C54 
and C57 to 0.022 pF, R89 to 100 ohms, R92 to 464 ohms, R93 to 196 ohms. 

0 - R102 - In the IF DETECTOR BUFFER, change the value of R102 to 
26.1 ohms. 

0 - R122 - In the IF PRESET LATCH, change the value of R122 to 5.11 k. 
0 - Bullets - In the upper left portion of the schematic, change the off-page 
indicator bullet from L to C. Change the bullet at U8 pin 1 to E, and at U8 
pin 14 to D. Change U8 pin 16 from NC to a bullet labeled H, 3. 

On the A6 schematic: 

0 08901-60246 - Change the A6 assembly part number to 08901-60246. 

On the A25 schematic: 

0 08901-60286 - Change the A25 assembly part number to 08901-60286. 

reu.01NOV89 

SS4 
8-100.1 



Model 890l.A Service 

Reserved for future changes. 

SS4 
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Model 8901A 

m Level at 
U8 pin 16 

L 
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reu.OlNOV89 
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Figure 8-74. PI0 A6 AM Demodulator Assembly Component Locations (Control) (2309A and above) 
SS4 
8-100.4 rev.OlNOV89 
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P/O A6 ASSEMBLY 

a 

Figure 8-74. P/O A6 AM Demodulator Assembly Component Locations (Control) 



Service Model 8901A 

SERVICE SHEET 5 - FM LIMITERS (P I0  A4) Equipment 

OTHER REFERENCES . Block Diagram ........ .Service Sheet BD3 

Oscilloscope. .................. HP 1740A 
Signal Generator ............. .HP 8640B 
Voltmeter .................... .HP 3455A 

TROUBLESHOOTING 

General 

1. Set the signal generator to 1.5 MHz CW at -60 
dBm. Connect its RF output toA4J1 (IF IN) with a 
50a termination in parallel with it. 

A.ocedures for checking the FM Demodulator Assem- 
bly are given below. The circuits to check are 
marked on the schematic diagram by a hexagon 
with a check mar. and a number inside, e.g., 
In addition, any points outside the labeled circuit 
area that must be checked are also identified. 
Fixed signals are also shown on the schematic 
inside a hexagon, e.g., (-4. Extend the 
board assembly and its input and output cables 
where necessary to make measurements. 

2. 
The osci~~oscope input should have a low-capaci- 
tanCe 10:1 divider probe. The Waveform of the 1.5 
MHz signal should be sinusoidal with an  ampli- 
tude of 0.17 to 0.34 Vpp and an offset of +9.6 to 
+10.0 Vdc. 

Hint: Each limiter has a gain of 22 dB. 

3. Increase the signal generator level to 0 dBm. 
The waveform shoud be a square wave with an 
amplitude of 0.9 to 1.1 Vpp and an offset of +9.6 to 
+10.0 Vdc. 

Connect oscilloscope to A4m2 (DISC IN). 

Tighten SMC connectors to 0.6 N-m (5 
in. lb). Hand tighteningof connectors is 
insufficient. Hand tightened connec- 
tors can work loose and cause reduced 
performance, malfunctions, or damage 
to the instrument. 

4. Check A4J2 (IF OUT). The waveform should 
be slightly asymmetrical “square wave” with an 
amplitude of 3 to 4 Vpp. 

8102 
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2021A to 2609A 

CHANGES 

On the A25 schematic: 

0 08901-60120 - Change the A25 assembly part number to 08901-60120. 

2426A and above 

2616A and abwe 

On the A4 schematic: 

0 08901-60184 - Change the part number of the A4 FM Demodulator Assembly 
to 08901-60184. 

On the A25 schematic: 

0 08901-60286 - Change the A25 assembly part number to 08901-60286. 

rev.OlNOV89 
ss5 
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P/O A4 ASSEMBLY 

Figure 8-76. P/O A4 FM Demodulator Assembly Component Locations (FM Limiters) 
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SERVICE SHEET 6 - FM DISCRIMINATOR (P/O A4) 

OTHERREFERENCES 

* Block Diagram ......................... Service Sheet BD3 
FM Sensitivity Adjustment . . . . . . . . . . . . . .  Page 5-16 or 6-16 

* FM Flatness Adjustment.. ....................... Page 5 1 7  
Parts List ...................................... Page 611 
Direct Control Special Functions . . . . . . . . . . . . . . . .  Page 8-8 

* Princjples of Operation ......................... Page 857 

TROUQLESHOOTING 
General 
Procedures for checking the FM Demodulator Assembly are given 
below. The circuits to check are marked an the  schematic diagram 
bya hexagonwithacheckmarkandanumberinside,e.g., @. In  
addition, any  points outside the labeled circuit area that must be 
checked are also identified. Fixed signals are also shown an the 
schematic inside a hexagon, e.g., (+1.9 to 12.1 Vde). Extend the board 
assembly and its input and output cables where necessary to make 
measurements. 

r-1 
I 

TightenSMCconnectors toO.fiN.mi5in. lbi. Hand tight. 
ening of connectors is insufficient. Hand tightened con- 
nectors can work loose and cause reduced performance, 
malfunctions, or damase to the instrument. 

Equipment 
Oscilloscope ...................... . H P  1740A 
Signal Generator. ................. .HP 8640B 
Voltmeter., ....................... . H P  3455A 

@ Squelch Detector Check  
NOTE 

This check assumes that the IF Limiters and Counter IF 
Buffer Check on Service Sheet 5 gives positive results. 

1. Setthesignalgeneratorto1.5MHzCW at-51 dBm. Connectits 
RF output to A4J1 (IF IN) with a 5011 termination in parallel withit. 
iA4J1 is  shown on Service Sheet 5.) 

2. Check the gate (can) of 9 2 1  with a dc voltmeter. The voltage 
should be -0.1 to f0.l Vdc &e., squelched). 

3. Kerin0.152SPCLtounsquelch. Thevoltageshould notchange. 
t l t  is  still squelched by the lack of adequate signal.) 

4.  Inrressethesignalgenerator'slevelto-45dBm. ThegateofQPI 
should be -15 to -14 Vdc i i e . .  unsquelched). 

3 FH Limiters 
P I 0  A4 

SERVICE SHEET 

SERVICE SHEET 6 (Cont'd) 
5. Keyin0.150SPCL tosquelch. ThegateofQPI 
should be 4.1 to 10.1 Vdc. 

@Precision Limiter Check 
NOTE 

Thlseheckasslrmes thottheIFLimiters 
and C o u n t e r l F B u f f ~ ~ C h ~ ~ k o n  Service 
Sheet 5 givespositioe results. 

1. Set the signal generator to 1.5 MHz CW a t  0 
dBm. Connect its RF output to A4Jl !IF IN) with a 
50fl termination in parallel withit. iA4J1 is shown 
on Service Sheet 5.) 

2. Check the collectors leans) of Q l Z .  813 ,  614, 
and  Q15 with a n  oscilloscope. The  oscilloscope 
input should have a low-capacitance 1O:l divider 
probe. The 1.5 MHz waveform should be a t r a p e  
zoidal wave with a n  amplitude of 15 to 19 Vpp. 

@ Charge-Count Discriminator Check 
NOTE 

This cheek assumes that the Q P r e c i .  
sion Limiter Cheek gives positive 
resnlts. 

1. Set  the signal generator to 1.5 MHz CW a t  0 
dBm. ConnectitsRFoutputtoA4JlilFIN)witha 
5011 termination in  parallel with it. (A4J1 is 
shown on Service Sheet 5.1 

2. Check A4TP3 (DISC OUT1 with an oscillo- 
scope. The oscilloscope input should have a low- 
capacitance 10:l divider probe. The waveform 

ai04 

should be a 3 MHz (&e., a doubled 1 5 MHz) trian- 
gie wave with an  amplitude of 3 to 4 Vpp and  an 
o lke tuf -1  to+l Vdc. Thetrianglemaybeslightly 
asymmehic.d and adjacent cycles may be uneven. 

3. Check A4TP4 I -  INPUT) and A4TP6 ( -  IN- 
P U T )  with an oscilloscope. The offset voltages 
should bethesamewithint1OmVdc. Inaddition, 
A4TP6 will have a superimposed 3 MHz ' 'square 
wave" with an amplitude of 25 to 40 mVpp. The 
square wave may be asymmetrical and  adjacent 
cycles may be uneven. 

4. Decreasethesignalgeneratorf~equencyto500 
kHz. Check A4TPS again. The offset level should 
be -7 to -5 Vdc. 

@FM Output Amplilier Check 
NOTE 

This check assumes that t h e Q C h a r g e -  
Count Discrimrnator Cheek gives posi- 
ti"e results 

1. Set the signal generator to 1.5 MHr CW a t  0 
dBm. Connect itsRFoutput to A4J1 (IF IN) witha 
5011 terminarion in parallel with it. (A4J1 is 
shown on Service Sheet 5.) 

2. Key in 0.152 SPCL to unsquelch. Cheek 
A4TPS(FM OUT) with anoscilloscope. The  was+ 
form should be a 3 MHz i i .e. ,  a doubled 1.5 MHz) 
sine wave with an amplitude of0.4 to 0.8 Vpp and 
anoffsetof-1.9 to-1.3Vdc. Thewaveformwillbe 
distorted and  adjacent cycles may not be even. 

3. Key in  0.150 SPCL to squelch. The  ac compo- 
nent  of the signal should decrease markedly. 

Hint: Pin 10 of AZ5XA4 should be a TTL low. 
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CHANGES 

Model 8901A 

2021A to 2609A On the A25 schematic: 

0 0890160120 - Change the A25 assembly part number to 08901-60120. 

2426A and above On the A4 schematic: 

0 - A4 - In the upper left comer of the schematic, change the part number of the 
A4 FM Demodulator Assembly to 08901-60184. 

0 R80, R81 - In the CHARGE-COUNT DISCRIMINATOR, change the value of 
Rso and Rs1 to 26.1 ohms. 

0 C50, C51, R105 - In the lower, right comer of the schematic, add C51 (2200 
pF) to ground to the right of and in parallel with (30. Add R105 (4.64 k) 
between C50 and C51. 

0 035, Rl06  - On the CHARGE-COUNT DISCRIMINATOR output path, to 
the right of C39, add 635 (and N-channel FET). Connect 635’s drain between 
C39 and R.86 through a new resistor R106 (215 ohms), connect its gate to the 
gate of 621, and connect its source to ground. 

Numbers, change 623, 626,628,633 to 1854-0637. 
0 423, Q26, Q28, Q33 - In the table of lkansistor and Integrated Circuit Part 

2543A and above On the schematic: 

0 Q18 - In the table of Transistor and Integrated Circuit Part Numbers, change 11 to 1854-0830. 
~~ 

2616A and above On the A25 schematic: 

0 08901-60286 - Change the A25 assembly part number to 08901-60286. 

reu.OlNOV89 
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Figure 8-78. P/O A4 FM Demodulator Assembly Component Locations (FM Discriminator) 
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SERVICE SHEET 7 - AUDIO FILTER (A2) 

OTHER REFERENCES 

....................... Service Sheet BD3 
ustment ............... Page 6-22 or 5.23 . 15 kHz and S O  kHz Low-Pass Filtvr 

Gain Adjustm 
Parts List ..... .............. - Direct Control S . Principles of Operation . . . . . . . . . . . . . . .  

TROUBLESHOOTING 

General 
Procedures for checking the  Audio Filter .\ssemhly a m  given below. 
The circuits to check are marked on the schematic diagram by a 
hexagon with a check mark and B number inside. e.g., a. In  
addition, a n y  points outside the labeled circuit area tha t  must be 
checked are also identified. Fixed signals are also shown on the 
schematic inside e. hcxagon, e . g . . ( ~ ~ ~ ) .  Extend the board 
assembly and its input cables where necessary to make measure- 
ments. 

[-j 
Tighten SMCeonnectors  toO,6Nm[Sin.  fb). Hand tight- 
ening of connertuw is insufficient. Hand tightened  con^ 
nectars can worh loose and cause mduwd pvrfoimnnce.  
malfunctions, or darnage lo the insirument. 

If the Modulation Analyzer is to be turned off, disconnect 
the audio synthesizer first to prrveiit darnope to the F E r  
switches by the lorgr signal presen!. 

Equipment 
Audio Syntheaizer..  . . . . . . . . . . . . . . . .  HP3WlB 
Capacitor, 620 p F  . . . . . .  HP0160-3536 
Oscilloscope . . . . .  H P  1740A . . . . . .  
Resistor, 9090 . .  ................... . H P  0757-0422 
Resistor, 121011 . . . . . . . . . . . . . . . . . . .  . H P  0757.0274 
Resistor. 215011 .................. . H P  0698-0084 
Resistor, 4640l1 . . . . . . . . . . . . . . . . . .  .HP0698-3155 
Voltmeter..  . . . . . .  H P  3455A 

@ 260 kHz Low-Pass Flltersand Modulation Se lec tors  Check  
I .  Disconnect the cables from AZJl (AM IN)  a n d  A2J2 (FM IN). 
Extend the A2 Audio Filter Assembly. Jumper a lead between 
chassia ground and  the cover of the A2 ;iasemhly. 

2. Construct the following input load f,ir 1hcAMinput.  The 77511 
resistor can be cunatructed from a 21jor1 resistor in parallel with a 
121011 resistor. 

SERVICE SHEET 7 (Conl'd) 

II 
FAOMAUD 0 TO 1\21, 
S Y N T I I E S l l t Y  , A M I N ,  

L I 
3. Set the audio eynthesimr to 1 kHz at + I3  dBm.  Connect ita 50R 
output to the input of the load. Connect the output of the load 
directly to A W l  IAM IN!. An intervening cable will add  too murh 
capacitance to the  load. 

4. Key in0.120SPCI.andO.lll SPCLtoselectlowaudiogainand 
AM. 

5. Connect a high-impedance, a c  coupled oscilloaeope to the input 
of the load. The oscillosc,ipe should have  a low-capacitance 1 0 1  
divider probe. Adjustthesynthesizer levelfor a waveform o f6  VPP. 

6. Connect the oscilloscope to pin 3 of U1A. The 1 kHz waveform 
should have an amplitude between 450 and  500 mVpp. 

H i n t  P in  1 ofUIAshouldlrea'ITLlow. I f f a rany  reason thesignal 
into the Audio Overvoltage Detector i s  too h igh ,  the  Modulation 
Selectors will he latched open (see Service Sheet 8). 

7. Ifnecessary, adjust t h ?  synthesizer level f o r a  waveform of 500 
mVpp. Increase the syntl esizer frequency to SO kHz. The  50 kAz 
waveform should have nn amplitude between 500 and 530 mVpp. 

8. Increase the synthesizer frequency until the  waveform ampli- 
tudeia 355mVpp. Thesyni,hesizerfrequencyshauld bebetween 240 
and  280 kHz. 

9. Increase the syntheaizsr frequency to  1.5 MHz. The waveform 
should drop into the noise. 

10. Construct the following input load for the F M  input. The 760n 
reaidor cnn be  constructed from B 909n resistor in parallel with B 
4640n resistor. 

6 R O M A " " l l  '6011 T S"NIHCSIZ,R 

11. Set the synthesizer ti 1 kHz. Connect its Eon output to the 
input of the lond. Connect thc output of the load directly to  A212 
(FM IN). 

12. Key in 0.118 SPCL to select high.gain FM. 

SERVICE SHEET 7 (Cont 'd) 
13. Connect the oscilloscope to the input of the load. Adjust the 
synthesizer for a waveform of 5 Vpp. 

14. Conneettheoscillascopetapin 14ofUID.  The 1 kHzwaveform 
should have an  amplitude betwecn 1.8 and 2.0 Vpp. 

Hint: Fin 16of U1D should be law. 

i 15. Adjustthelevelfarawaveformof2Vpp. lncreasethesynthes- 
1 iscr frequency to 150 kHs. The  150 kHz waveform ahould have an 
! amplitude between 1.95 a n d  2.05 Vpp. 

1 16. Increase the synthesizer frequency until the waveform ampli- 
tude ia 1.4 Vpp. The synthesimr frequency should be bctween 240 ' and 280kHa, 

17. Increase the synthesizer frequency t n  1.fi MHz.  The waveform 
should drop into the noise. 

18. Set thesynthesizer frequency to 1 kHz. 

19. Key in 0.112 SPCL to  select lowgain FM. The wavefrirm 
should have a n  amplitude between 195 and  205 mVpp. 

Hint: Pin 9 #if UIC Rhould be a TTL low. 

"'2 Ampll'lers 1, 2, a n d  3, 15 kHz a n d  .20 kHr  Low-Pass 
oFllters, and Audlo Galn Selectors Checks  

I 

NOTE 
This check assumes t h a t  theQ260 kHz Low-Pass Ell. 
fer8 on<! Modulotion Selectors Check obovegiuespositiue 
reaulta-. 

1. Disconnect the  cables from A2J1 (AM IN) and  A X 2  !FM IN). 
Extend the A2 Audio Filter Assembly. Jumper a lead betwccn 
chassisglound and  the cover of the A2 aasembly. 

2. Construct theinput load for the  FM input 8 8  describedinstep 10 
of the @ 260 kHz Low-Pass Filters and Modulation Selectors 
Cheek abow 

3. Set the audio synthesizer to 1 kHz a t  +10 dBm. Connect ita 5011 
output to the input of t h e  load. Conncct the output of the load 
directly toA212(FM IN). A n  intervening cable will add too much 
capacitance to the load. 

4. Keyin0.120SPCLand fl.11RSPCLtoselectlow audiogainand 
high.gain FM. 

5.. 
of QIA. Adjust the  synthesizer level for R wavrlomr of 1.5 VPP. 

' 

~ 

1 

Connect a high-impedance. aecoupled oscilloscope to the basc 

SERVICE SHEET 7 (Cont'd) 
Hint: If for a n y  reason the signal into the Audio 
Overvoltage Detector i s  too high, the  Modulation 
Selectors will latch open (see Service Sheet 8). 

6. Connect the oscillomxpe to A2TP2 (AMPL 1 
OUT!. The 1 kHz waveform should have  an 
amplitude between 4.1 and 4.3 Vpp. 

7. Adjust the synthesizer level for a waveform of 
4 VPP. 

8.  Key in 0.139 SPCL tose lec t the6dB Attenua- 
tor. Connecttheoscilloscopetopin 14ofU41). The 
1 kHz waveform should have a n  amplitude bc- 
tween 1.9 and  2.1 Vpp. 

Hint:  Pin 1 of U2A should be a TTL low. 

9. Key in 0.13C SPCL to select the 15 kHz Low- 
P a m  Filter. The waveform should havean ampli. 
tude between 1.9 and 2.1 Vpp. 

Hint: Pin 16ofU4D and pins 8 and 16ofU2should 
he a TI'I, low. 

10. Increase the synthesizw frequency to 10 kHz. 
'The waveform should have an amplitude between 
1.9 and  2.1 Vpp. 

11. Increase the synthesiwr frequency until the 
waveform amplitude is 1.4 Vpp. The  synthesizer 
frequency should be between 14 and 16 kHa. 

12. Increase the aynthesizer frequency to 150 
kHr. The waveform should drop into the n o i m  

13. Set the synthesizer frequency to  1 kHz. Key 
inU.13A toselectthe,20 kHzLowPassFilter.  The  
1 kHz waveform should have an  amplitude be- 
tween 1.9 and  2.1 Vpp. 

Hint: Pin 9 of U2C should be a TTL low 

14. IncreanethesynihesizerFrequeneytoiokHz. 
1.9 T h e  and  waveformshould 2.1 Vpp. havean  amplitude between 

15. Increase the synthesizer frequency until the 
waveform amplitude is 1.4 Vpp. The synthesizer 
frequency should be between 100 and  120 kHz. 

16. 
kHa. The waveform should drop into the noise. 

17. Key in 0.139SPCLtaset allfiltersoff. Set the  
synthesizer frequency to I kHz. If necessary, 
adjuat the level for a waveform amplitude of 
2 VPP. 

18. Connect the oscilloscope to A2TP3 (AMPL 2 
OUT!. The 1 kHa waveform should have a n  
amplitude between 9.5 and 9.9 Vpp. 

19. 
of IO vpp .  

20. Connect the oscilloscope to A2TP4 (AMPL 3 
0 U T l . T h e l  kHzwaveformshauld haveansmpli-  
tude between 9.9and 10.1 Vpp. 

H i n t  Pin 8 of U4B should be B TTL low. 

21. Reduce the synthesizer level by exactly 20 
dB. 

22. Key in0.121 SPCLtose t  audiogain to hiph. 
The  waveform should have an amplitude between 
9.9 a n d  10.1 Vpp. 

Hint: Pin 9 of U4C should be a TTL low. 

23. Increase the  synthesizer frequency until the 
waveform amplitude is 7.1 Vpp. The synthesizer 
frequency should be between 240 and  280 kHz. 

Increase the synthesizer frequency to 450 

Adjust the aynthrsizcr level for a waveform 

FM Dlncrlmlnator 
P/O A4 

SERVICE SHEET 
8106  
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2705A and above 

2616A and above 

Model 8901A 

CHANGES 

All serial Prefixes r 
2009A and above 

2021A to 2609A 

On the A2 schematic: 

0 L5 - In 260 KHZ LOW-PASS FILTER, change the value of L5 to 910 pH. 
0 E 4  - Under AMPLIFIER I, change C14 to 820 pF. 
0 - Q l  - In the table of Transistor and Integrated Circuit Part Numbers, change 
- 
Q1 to 1854-0830. 

On the A2 schematic: 

0 C32, U3, LlO, Lf2, Lf3, L14 - Under > 20 KHZ LOW-PASS FILTER, 
change the value of C32 to 750 pF, C33 to 620 pF, L10 to 2 mH, L12 to 
1.1 nH, L13 to 750 pH, and L14 to 560 pH. 

~ ~~ ~ ~ 

On the A25 schematic: 

0 0890160120 - Change the A25 assembly part number to 08901-60120. 

On the A2 schematic: 

0 - R51 - Under 15 KHZ LOW-PASS FILTER, change the value of R51 to 100 
Ohms. 

On the A25 schematic: 

0 08901-60286 - Change the A25 assembly part number to 08901-60286. 
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Flpura 8-81. Audlo Flllara Schamallc Diagram 

8107 
Figure 8-80, A 2  Audio F i ler  Assembly Component Locations 
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SERVICE SHEET 8 - AUDIO DE-EMPHASIS AND OUTPUT 

OTHER REFERENCES 
(A31 

Block Diagram . . , . . . . . . . . . . . . . . . . . . . . . ..Service Sheet BD3 . +M Senaitidty Adjuatment . . . . . . . . . , . . . . , . . . . . . . Page 5-20 
Parts List.. . . . . . . , . . . . , . , . . , , , , , . . . . . . . . . . . . . . . . . Pagc 6-9 
Direct Control Special Functions . . . . . . . . . . . . . . . . . . Page 8-8 
Principle8 of Operation . . . . . . . , . , . . . . . . . . . . . . . . . . Page 8-59 

TROUBLESHOOTING 
General 
Procedures for checkingthe Audio De.emphaais and Output Assem- 
bly a re  given below. The circuits to check are marked on the sche- 
matic diagram by a hexagon with a eheck mark and  a number 
inside, e.g., @. In addition, any  points outside the  labeled circuit 
ares tha t  must he checked are s l ~ o  identified. Fixed signals are 
alsoshownonthe~chematicinsideahexagon,e.g.,(+l9to+ZlVdr) 
Extend thehoard assembly where necesmry to makemeasurements. 

Olrscl Conlrnl 
Spsclal 
Funcllon 

a.iw 
0.110 
0.120 
0.1% 
0.140 
0.150 
0.160 
0.170 

{CAUTION] 

I f  the Modulotron Analyzer CB to be turned off, disconnect 
the audio synthesrrer f i rs t  topreuent damage to the FET 
suitches by the large signal present 

Level lTTLl a1 LIZ0 Pln 

7 9 IO 11 I2 13 14 15 

H H €1 H H H H * 
H H H H H H ' H  
H H H H H ' H H  
H H I 3 H " H H H  
H H H * H H I f  H 
H H * H H H H H  
H * H H H H H H  
* H H H H H H H  

Equlpment 
Audio Synthesizer..  , , . . . . . . . . . . . . . . . , H P  3320A 
O ~ c i l l ~ s ~ ~ p e  . . . . . . . . . . . . . . . . . . . . , . . . . .HP 1740A 

0 IJ1 
0 132 
0 134 
0 138 

@High-Pass and Low-Pass Filters and Fllter Swltchlng 

1. 
Check 

Unplug the A2 Audio Filter Assembly. 

L H H H  
H L H H  
H H L H  
H H H L  

2. 
output to pin 2 of A25XA3. 

3. 
A25XA3. Adjust the synthesizer level for a waveform of 2 Vpp. 

4. 

5. 
should he between 1.95 and  2.05 Vpp. 

Hint: Pin 8 of U12B should be a TTL low. 

6. Key i n  0.144 SPCL to select the 300 Hz High-Pass Filter. The 
waveform should he between 1.95 and  2.05 Vpp. 

Hint: Pin 9 ofU12C should he B TFL law. 

7. 
should he between 1.3 and 1.5 Vpp. 

Set the audio synthesizer to 1 kHz a t  +4 dBm. Cunner1 its 60n 

Connect a high-impedance, dc coupled oscilloscope to pin 2 of 

Key in 0.141 SPCL to select no high.pass filter. 

Connect the oscilloaeope to pin 2ofU12A. The 1 kHz waveform 

Decrease the synthesizer frequency to  300 Hz.  The waveform 

SERVICE SHEET 8 (Cont'dl 
8. Increase theaynthesizerfrequeneytol kHz. KeyinO.lC2SPCL 
to select the 50 HI High-Pass Filter. The  waveform should he 
between 1.95 and  2.05 Vpp. 
Hint: Pin 1 of U12A should he a TTI. low. 

9. Decrease the synthesizer frequency to 50 Hz. The waveform 
should be between 1.3 a n d  1.5 Vpp. 
10. Key in 0.141 SPCL a n d  0.139 SPCL to select no high. or low- 
pass tiltere. 
11. IncreaaetheBynthesizerfrequeneyto 1 kHz. Connect theoscil- 
loscopeto A3TP4 (FLTR OUT). The waveform should he between 
1.95 and  2.05 Vpp. 
H in t  Pin 16 of 1112D should be a TTL low. 
12. 
waveform should he between 1.95 and 2.05 Vpp. 
Hint: Pin 1 of U13A should he a TTL low. 

13. 
should be between 1.3 and 1.6 VPP. 

@De-emphasis and Output Amplifiers Check 
1. Unplug the A2 Audio Filter Assembly. 
2. Set the audio synthesizer to 1 kHi  at +4 dBm. Connect ita 5011 
output to pin 2 of A25XA3. 
3. Key in 0.13Y SPCL, 0.149 SPCL and 0.100 SPCI. to aalect no  
high.paaa LII low-pass kiltere or FM de-emphasis. 
4. Connect B high-impedance. dc-coupled oscilloscope to A3TP4 
(FLTR OUT). Adjust the synthesizer level for a waveform of ZVpp. 
Hint: If thelcvclisfaulty,  see @High-Paaa and  Low.PassFilters 
and Filter Switching Check. 
5. Connect the aacilloacope to A3TP2 (MOD OUT). The  waveform 
should he between 3.9 a n d  4.1 Vpp. 
Hint: Pin 1 of U l j A  should he a TTL low. The gain of the  Output 
Amplifier ahould be t 2  fullawed by -1. 
6. Key in the Direct Control Special Functions indicated below. 
For each setting, set the syntheairsr frequency 88 indicated. The 
waveform amplitude at A3TP2 should be 8 8  indicated 

Key in 0.134 SPCL to select the 3 kHz Low-Pass Filter. The  

Increase the synthesizer frequency to 3 kHz. The wavefurm 

L l V l l  lTTLl I t  

Funcllon 

0.101 6366 2.6 lo  3.0 
0.104 3183 2.6 ta 3.0 
0.102 2122 2.6 to 3.0 L H H 

I .  Set the synthesizer frequency to 212.2 He and reduce i ts  level 
exactly 20 dB. 

SERVICE SHEET 8 (Cont'd) 
8. Key in 0.103 SPCL tcr select 750 us de-emphasis. The waveform 
should be between 2.6 and  3.0 Vpp. 
Hint: Pin 8 of U13B should be H TTL low. The  in~bnnd  gain of the  
750 ps amplifier is 10. 
9. Key in 0.105 SPCL to select @M. 
10. Set the synthesifar frequency to 1 kHz and  increase i ts  level 
exactly 20 dH. The waveform ehould be hatween 3.8 and  4.2 Vpp. 
H i n t  Pin R of U15B should be a TTL low. If the waveform is only 
slightly aut uflimits. perform the *M Sensitivily Adjustment. 

11. Increase the  syntheaizer frequency to 10 kHz and  increaas its 
level exactly 2U dB. The waveform should be between 380 and  
420 mVpp. 
12. Key in 0,100 SPCI.. 

13. Dccrease the synthesizer frequency to 2122 Hz. Connect the 
uxr:illoscope to A3TP3iDE-EM OUT). Set theoseilloscopeto trigger 
on  thesynthesizeroutput. The wavefarmshould hehetween3.9 and 
4.1 Vpp. 
Hint: P inBuf1114Bandpin  16ofU14Dahould hea ' lTLlow 

14 .  Key in 0.108 SPCL to select a "on-inverting output. The 
woveform should invert and have a n  amplilude heLu,een 3 . 9  and  
4.1 Vpp. 
Hint: Pin 9 of 1J14C should he a TTL low. 

15. Key in 0.102 SPCI. and 0.141 SPCL to select 75 us de-emphasis 
with pre-display on. The waveform should be between 2.6 and  
3.0 Vpp. 
Hint: Pin I of UI4A ahuuld be H 'TTL low. 

16. Key in 0,100 SI'CL. lncrcase the synthesizer Irequeney to 
311 kHz. The waveform should be balween 2.5 and 3.1 Vpp. 

Hint: This rolloff is due to RIR and  C42. No other device should 
contrihute to the rolloff. 

@Delectors Check 
1. Unplug the A2 Audio Filter Aesemhly 

2. Set the audio synthesizer to 1 kHz at +4 dHm. Cunnect its 501) 
output to pin 2 o f  A25XA3. 

3. Key in 0.141 SPCL to select no high-pass filters and tu B L L B U ~  
tha t  Q1 i s  off. 

4. 
A25XA3 also. Adjust the synthesizer for B waveform of 2 Vpp. 

5. 
tage should be between +0.9 and  t l .1 Vdc. 

Connect a high-impedance, dc coupled oecillosc<W l c r  pin 2 of 

Connect the oscilloscope to A3TP5 (AUDIO RANGE). The vui- 

SERVICE SHEET 8 (Conl'd) 
6. 
should discharge to  0.3V in about 28. 

7. Key in 0.1611 SPCL to enable the dischargc of the Ahsolute Peak 
Detector. 

8. Increase then decrease the synthesizer level Iiy I0 dH. 'The v o l ~  
tage a t  A3TP5 should discharge to  0 . W  in ah'mt 0.5s. 

Hint: hw.going TTI. pulses should appear a t  pin 16 of LIED. 

9. Key in 0. I I I SPCL a n d  0.150 SPCL to deet AM arid reset the 
Audio Overvoltage Detector and to enable readback of the nudio 
overvoltage 

10. 
The display should show 0000.0000. 

Reduce the  synthesizer level hy 10 dR. The voltage a t  A3TP5 

CnnnecttheoscillnPcoiirtn pirr  3nf1119. It should be a'lTLlow. 

SERVICE SHEET8 (Cont'd). 
2. 
For each setting, check the indicated pins. 

I Oirecl Control I L ~ I  ITTLI at  u t a  pin I Lsvsl lTTLl a1 U I 7  P in  

Key in  the Direct Control Special Functions indicated below. 

Special 

0.lOl 
1l.102 L H L H  H 
0.111~ H H I. H L H 
0104 I, I. H H 1. H 
0.105 H H H 
0108 1. 1. 1. I. H 

3. Key in the Direct Control Special Functions I 
For each setting, check the pins indicatedon U19. 

Olrmt Control 
Specill 

Lamil ITTLl at  U t 9  Pin 

0,111 
0 112 H L H H  

H H H H  0,114 
H H L H  o i i n  

- 
2 

H 
L 
H 
H 
H 
H 
H 

- 

- 

- 
3 

H 
H 
L 
H 
H 
H 
H 

- 

- 

- 
I 

H 
H 
H 
L 
H 
H 
H 

ici 

- 

- 

SERVICE SHEET 8 (Cont'd) 
6. Key in lhe Uirscl Control Special h n c l i u n a  
indicated below. For each aetting, check the pins 
indicated on  U16. 

4. 
For each setting. check the pin8 indicated on U22A. 

Key in the Direct Control Special Functions indicated below. 

Oirsrl Conlrol Llusl ITTLl at U16 Pln 

0.141 

0.144 1. 
0.148 H 

I .  Unplug the A4 FM Demodulator Assembly. 

8. Key in 0.152 SPCL and 0.170 SP(:I. to  un- 
squelch then read squelch. The  display should 
read 0000.0000. 

n.142 

d below. 

5. 
For each setting, check the pins indicated on U23. 

Key in  the Direct Control Special Functions indicated below. 

Olrmi Control Lavsl ITTLI a1 LIZ3 Pln 
spec i l l  

I I I I I I 

Audio Filter 

SERVICE SHEET A2 7 8-108 

Hint: Pin9ofIJ228ah"uldbeaTTLhiyh. P in4af  
U21R should be aTTLlow. Pin 10 afU2lC should 
he a TTL high. 

9. Kcyin0.150SPCLnnd0.170SPCI.tosquelch 
then read squelch. The display should read 
0001.u000. 

Hint: Pin9ofU22BshauldbeaTTLlow. Pin4of  
U2lB should he high-going TTL pulses. Pin 10 of 
Ua lC  should he lowgoing TTL pulses. 

10. Key in 0.152 SPCI. and  0.170 SPCL, then 
momentarily ground pin 13 af U22B. The  display 
should go from OUO0.0000 to 0001.0000. 



Service 

CHANGES 

Model 8901A 

All serial prefixes 

2021A to 2609A 

2105A and above 

~~~ 

2239A and above 

251 8A and above 

2324A and above 

- 

On the A3 component locator: 

0 C12, C14, C4, C6, L2, L3 - Change L2 to L3 and L3 to L2. Change C12 to C1d 
and C14 to C12. Change C4 to C6 and C6 to C4. 

On the A3 schematic: 

U23, U13A, U12D - Change the following Signal names: U23 pin 15 to 3 kHz 
LPF(L), U23 pin 14 to 3 lrHz L P F O ,  U13A pin 1 to 3 kHz LPF(L), U12D 
pin 16 to 3 kHz LF'FO. 

- 

On the A25 schematic: 

0 08901-60120 - Change the A25 assembly part number to  08901-60120. 
- 

On the A3 schematic: 

0 3 - Change the value of R49 to  26.1 k. 
0 U7, US, U10, U11 - In the Table of Transistor and Integrated Circuit Part 
Numbers, change U7, U8, U10, and U11 to 1826-0783. 

On the A3 schematic: 

0 R1, R4 - Change the value of R l  to 19 k. Change the value of R4 to 9 k. 

On the A3 schematic: 

0 C4, C6, C47, C48, C53 - Change the value of C4, C6, and C47 to 0.03 pF. 
Chame C48 and C53 to 3900 DF. 

0 R l  , G 9 ,  R4, R36 - Change thi value of R1 and R29 to  25 k. Change the 
value of R4 to 12.5 k. Change the value of R36 to  7.4 k. 

- 

On the A3 schematic: 

0 U4. U9 - In the Table of Transistor and Integrated Circuit Part Numbers, 
change U4 and U9 to 1826-0753. 

rev. 15JUNW 

SS8 
8-108.1 



Model 8901A Service 

CHANGES 

On the A25 schematic: 

0 08901-60286 - Change the A25 assembly part number to 08901-60286. 

On the A3 schematic: 

0 R51, R55 - Under INVERTING/ NON-INVERTING AMPLIFIER, change the 
value of R51 and R55 to 1 k. 

SS8 
8-108.2 



Service 

A3 ASSEMBLY 

+ I 

! 

I-..- I 

Flgura 8-83. Iludlo De-Emphatlli and Output Schematic Oligram 

8.109 

Figure 8-82. A3  Audio 0e.empharir And Output Arrembly Component Locations 



Service 

0 1E3 
0.1EO 

Model8901A 

@Average Detector Check 
1. Unplu~theA3AudiaOe-emphasisandoutput 
Assembly. 
2 Sct the audio source to 1 kHz a t0 .7  Vrms. Con- 
nect its output to pin 9 of A25XA5. 

3. Connect an ac voltmeter also to pin 9 of 
A25XA5. Adjust the level of the BOUTCB to 707.1 
mVrms as read by the voltmeter. 
4. Cunnect a high-impedance, dc coupled oscillo- 
scope to A5TP5 IRECT OUT). The  waveform 
should be as follows: 

~~~ 

H H See i2) 
L L 0 to 1 

SERVICE SHEET 9 - VOLTMETER - AUDIO DETECTORS 
(P/O As) 
OTHERREFERENCES 

Block Dismam ......................... .Service Sheet BD3 
Voltmeter Offmt and Sensitivity 

Adjustments.. ................................. Page 5-10 
Parts List ....................................... Page 6-15 
Direct Cuntrul Special Functions . . . . . . . . . . . . . . . . . .  Page RH 
Principles of Operation .......................... Page 8-61 

TROUBLESHOOTING 

Oeneral 
Procedures for checking the Voltmeter Assembly are given below. 
The circuits to  check are marked on the schematic diagram by a 
hexagon with a check mark and  a number inside. e.g.. a. In  
addition, any  points outside the labeled circuit area tha t  must be 
cheeked are also identified. Fixed si nals are also shown on the 
schematic inside B hexagon, e.g., (b). Extend the board 
assembly where necessary to make mea8urements. 

CMOS circuits eon be domaaed by static charges and 
circuit tranaienta. Do not remove this asasrnbly/rwn the 
instrument while power is applied. Discharge the board, 
replacement device, andsolderingiron to thesameputen- 
fial. (Use thecondlrctivefoampndprovidedin thesewice 

'Accessory Kit HI' 08901-60089.) 

Equlpment 
Audio Source.. .................... . H P  33BA 
Oscilloscope ...................... . H P  1740A 
Voltmeter.. ........................ HP 3455A 

@Sample a n d  Hold Drive Check 
1. Key in 49.0 SPCL to set up the Voltmcter to measure ground. 

2. Key i n  the Direct Control Special Functiona indicated bsluw. 
Foreach se t t ing  checkthepointsindicated with a high-impedance. 
dc coupled oscilloscope. For each setting. the oscilloscope should 
read 88 indicated. 

SERVICE SHEET 9 (Cont'd) 

Ir8ct Conlrol tsvd  inti on U13A Yoltage Llnlli 
Wdcl on 

U l  Pln 3 Pin 15 Pin 16 Funcllon 

SP.,  1 1  

@Peak Detector Check 
1. 

2. 
pin 9 of A25XA5. 

3. 
level of the eource to 707.1 mVrms. 

Unplug the A3 Audio OeEmphssis and Output Aasembly. 

Set the audio BOUICB to I kHz s t0 .7  Vrma. Connect ita output to 

Connect an  ac voltmeter also to  pin 9 of A25XA5. Adjust the 

Audio De-emphaals and Output 

SERVICE SHEET 

SERVICE SHEET 9 (Cont'd) 
4. 
discharge mode to hold. 

5. Connect the voltmeter to A5TP7 (PK DET 
CAP). Set the voltmeter tu measure dc. The volt- 
meter should read between r990 and +IO10 mVdc 
or if the level of step 3 could not be set exactly. 
1.414 times the reading ufalep 3 *I%. 

6. Connect the voltmeter to A5TP6 IPK DET 
OUT). The voltmeter should read within 21% of 
the reading i n  step 5. 

Hint: The collector of Q9 should be between t 1 4  
and t l 5  Vdc. Q8 should be on. If the reading is 
only slightly in error. perform the Voltmeter Off- 
setandScnsitivity Adjustments. In  normal opera. 
tion t h e h a k  Detectorshould be accurate toiO.l% 
?I mV from 20 Hz to 200 kHz a n d  to 4 Vpk. When 
testing the detector. the distortion of the auurce 
must be less than  -70 dB. 

7. Key in 0.1El SPCL to set  the  peak detector 
discharge mode to fast. 

8. 
scape to A5TP7. 
follows: 

Key in O.1EO SYCL to set the peak dctcctor 

Connect a highimpedance, dc coupled oacillo. 
The waveform should be a8 

Hint: I f thewaveform isfaulty,  Bee @ Sample 
and  Hold Drive Check. 

8-110 

5.  lncreilae the murcr frequency to  100 kHa (or 
preferrably 150 kHzj  without altering the ampli. 
tude. The waveform should appear as in step 4 
except for the increase in frequency and the level 
of the negative peak should be unchanged. 
6. Decrease the 8ource frequency to 1 kHz. 
7. Connectadevoltmeter taA5TP4 (AVG OUT). 
The  voltage ahouid be batwean t7OO and t714 
mVdc. 

Hint, If the reading is only slightly in error or if 
the Average Detector i~ known tu  be inaccurate at 
low levels, perform the Voltmeter Offset and  Sen. 
sitivity Adjustments. In normal operation the 
Average Detector should be accurate to  i O . l W  *I 
mV from20 Hz to 200 kHzand to2 .83Vrm.  When 
testinp. the detector, the distortion of the  source 
must be lesa than  -70 dB. 



Service Model 8901A 

On the AS schematic: 

0 - U l -  In the "bble of Tkansistor and Integrated Circuit Part Numbers, change 
A5U1 to 1826-1048. 

On the AS Component Locator: 

All serial prefixes 

1933A to 2545A 

2012A to 2545A 

~ ~~ 

2021A to 2609A 

2051A and above 

2052A and above 

2142A and above 

rev.01 NOV89 
ss9 

aiio.1 



Model 8901A Service 

CHANGES 

2201A and above On the A5 schematic: 

0 C8 - Under HALF-WAVE RECTIFIER change the value of C8 to 75pF. 
0 a, Cl l ,  U2 - Under HALF-WAVE RECTIFIER delete C9 and C11 and their 

0 - Notes - In the table of Transitor and Integrated Circuit Part Numbers, 
connection to U2. Change U2 pin 1 output to NC. 

change U2 to 1826-0371. 

2201A to 2447A On the A5 schematic: 

0 R9 - Under HALF-WAVE RECTIFIER change the value of R9 to 15M ohms. 
0 R24 - - Under SUMMER AND FILTER change the value of R24 to 15M ohm. 

2227A and above 

2227A to 2545A 

On the A5 schematic: 

0 - W - On the Table of Transistor and Integrated Circuit Part Numbers, change 
the part number of U4 to 1826-0371. 

On the A5 schematic: 

0 - R85 - On the partial schematic on page 8-110.5, locate R85 under BUFFER 
AMPLIFIER and change its value to 147k ohms. 

2302A and above On the A5 schematic: I1 
0 C2, C4, C5 - In the lower left comer of the schematic, change the value of C2, 

C4, and C5 to 68 pF. (I 
2450A and ab- On the A5 schematic: 

0 R9 - Under HALF-WAVE RECTIFIER change the value of R9 to 10M ohms. 
0 - R24 - Under SUMMER AND FILTER change the value of R24 to 10M ohms. 

2606A and above On the A5 schematic: 

0 08901-60293 - Change the A5 Voltmeter Assembly to 08901-60293. 

I 2629A and above On the A5 schematic: 

0 Service Sheet 9 - Use the new SS9 schematic foldout on page with the 11 revision date of reu.01NOV89. 
0 As Component Locator - Use the new A5 Component Locator, Figure 8-84. 

A5 Component Locator (2629A and above), on page 8-110.6. 

ss9 
8-110.2 rev. 01 NO V 



service 

2616A and above 

Model 8901A 

CHANGES 

On the A25 schematic: 

0 08901-60286 - Change the A25 assembly part number to 08901-60286. 

reu.OlNOV89 
ss9 

8-1 10.3 



Mode1 8901A 

ss9 
8-110.4 

service 

Reserved for future changes 

rev.01 NOV89 



Model 8901A 

Figure 8-84. A5 Component Locator (2051A to 2623A) 

PI0  Figure 8-86. A5 Voltmeter Schemutk Diclgrem (2051A to 2623A) ss9 
8-110.5 
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ss9 
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Figure 8-84. A5 Component Locator (2629A and aboue) 
rev.01 NOV89 
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Model R9DlA 

P/O A5 ASSEMBLY 

Figure 8-84. Pi0 A5 Voltmeter Assembly Component Locations (Audio Oeisctoro) 
FIgura 8.86. Yollmslor - Audlo Dalaclorr Schsmatlc Olaorm 
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Service 

H 
I. 
H 
L 

Model R901A 

Direct Control 
SpOcIII 

Funcllon 

Level lTTLl II U8 Pin 

H 

H 

SERVICE SHEET 10 (Conl'd) 

L 
H 
I. 
H 

SERVICE SHEET 10 (Cont'd) 

H 

H 

SERVICE SHEET 10 (Cont'd) 

2. Key in the Direct Conrrol Special F'uncti8,nx 
indicated beluw. For each settin#. check lhe pins 
on U B  indicated. 

SERVICE SHEET 10 (Conl'd) 

@Parity Check 
1. Key in the Direct Control Special Functions indicated below, 
then key in 0.1llO SPCL to enable parity readback. The diaplsy 
should beasindicated. Iffaulty, also check thelogiclevelofthepins 
indicated. 

Olriot Conlrol Check 
s p l c l l l  Yollapi a1 
Funcllon U IZ  PI" 

0.IFR 13 
O.I l4  14 
O.IFA IS 
0.IFB 12 
0.IFC 1 
0.1FD 5 

L e ~ o l  lTTLl 11 U12 Pln 

I I  10 B 6 

L L L L 
H L L L 
L 11 L L 
H H I. L 
L 1. H L 
H L H L 

SERVICE SHEET 10 - VOLTMETER - VOLTMETER 
CIRCUITS (P/O A5) 

OTHER REFERENCES 

Block Diagram ........................ ,.Service Sheet RD3 
Voltmeter Offset and  Sensitivity 

Adjustment.. .................................. Page 6.10 
Part8 List  ....................................... Page 6-15 - Direct Control Special Functions . . . . . . . . . . . . . . . . . .  Page 8-8 
Principles of Operation .......................... PaRe R-68 

TROUBLESHOOTING 

General 
Procedurea fur checking the Voltmeter Assembly are given below. 
The circuits to check are marked on the schematic diagram by a 
hexagon with a check mark and a numher inside, e.&, a. In 
addition, any  points outside the  labeled circuit area t ha t  must be 
checked are also identified. Fixed signale are also ahown on the 
schematicinside a hexagon. e.g.. ( t l . ~ f o  i2 , lVdc) .  Extend thehoard 
assembly where necessary to make meaaurernents. 

- 
Check 

volllge 
aI __ 

U10~13 
U10.14 
u10-1s 
u10-18 
U m l  
1110-5 
u10.2 

1111-13 
U l l -14  
U11~lS 
u11.12 
Ul l -5  
1J11~2 

6i) Voltage-to-Time Converter Check llrict Cnnlrt 
spacial 
Funcllm 

0.1m 
O.lFI 
0.1F2 
0.1F3 
&IF4 
0.lPS 
0.1F6 

0.lFd 
0.1m 
O.IFA 
OJFB 
KlFD 
0.IYE 

- 
Lsvil ITTLI 11 - 

uto-6 

L 
L 
L 
L 
L 
L 
L 

H 
H 
H 
H 
H 
H 

- 

- 

u 
1. 
be between +.5 and  -5.9 Vdc. 

Meaeure A5TP2 IREF) with a dc voltmeter. The voltogc should - 
J I I . l l  

I. 
H 
L 
H 
1. 
11 
L 

L 
H 
I. 
H 
H 
L 

- 

- 

- 
111.10 

L 
L 
H 
H 
L 
I, 
H 

L 
L 
H 
H 
L 
H 

- 

- 

- 
u11-8 

L 
L 
1. 
L 
H 
H 
H 

L 
L 
L 
L 
H 
H 

- 

- 

- 
UII.6 

H 
11 
H 
H 
H 
H 
H 

L 
L 
L 
L 
L 
L 

- 

- 

2. Key in 50.4 SPCL to set the inatrument to menaure the t I 5 V  
Supply. 

llrecl Control 

Funcllon 
spsclsl O i l p l a y  

Connect a Iriyh.unpedance. dc coupled oscilloscope to A5TP3 
LAMP) The  wavrhrm xhould be ab folloua. 

~ 

U9A-3 U98-6 

0.lP0 
U.lFl 
0.1P2 
11.lFB 
LIP4 
0.IFG 
U.lF'2 
U.IF7 
0 . I l B  
O.lP9 

0.lFB 
0.lFC 
0 , lPU 
0. lFE 
O . l l T  

n . m ~  

0000 0000 

0001 u000 
0000 0000 
ow1 uuuu 
ow0 0000 
0000 0000 

I10111 11111111 
oouo uuuu 
0000 0000 
0uu1 ou00 
0000 0000 
0001 uuuu 
00Ol 0000 
01100 U0llil 

nnui nnoo 

nnoi onon 

L 
H 
H 
L 
I. 
H 
H 
L 
L 
H 
H 
I. 
L 
H 
H 
L 

L 
L 
L 
L 
H 
H 
H 
H 
11 
H 
H 
H 
L 
L 
I. 
1. 

11 ; I :  L 

Hint: Pin 10 of U13B should be a TTL law, pin 11 a high. The logic 
levelof pin 13ofU9D should be thesameas  pin6 ofU11. If aaelector 
i s  stuck shut  and another line is selected. pulses will usually appear 
on the selected line. (Use 49.N and  50.N Special Functions to select 
the desired line.) 

3. Key in 0.1C4 SPCL to enable 1112 

4. Key in the Direct Control Special Functions indicated below. For 
each setting. compare the dc voltage at A5TP1 to the pin on U12 
indicated. The two valtngcs should he the eame within the rspeata- 
hility ufthevoltmeter. Iffaulty,  alsocheck thelogiclevelofthepins 
indicated 

PUTION~ 
CMOS circuits can be damaged by  static chowes and 
circuit transients. Do not remoue this assembly the 
rnstrurnent whilepower is applied. Discharge the board, 
replacement device, and solderingiron to thesamepoten-  
tinl. (Use tkeconductivefoompadprouidedin the Service 
Accessory Kit HP 089fll.fiflOfl9.) 

Equipment 
Oscilloscope ...................... . H P  1740A 
Voltmeter..  ....................... . H P  3466A 

@Input Selectors Check 
1. Keyin0.1COSPCLto~nable111Oor U11 

2. Key in the Direct Control Special Functions indicated below. 
For each setting, compare the dc voltage at ASTPI (SW OUT) to the 
pin on VI1 or UlOindicated. Thetwovoltagraahnuldbethesame to 
within the repeatability of the voltmeter. If faulty, also check the 
logic level of the pins indicated. 

p - = 2 . 5 m s  
- 

H i n t  Pin2ofU4shouldbebetwesn~IOmV. 'Phebaveofq6shauld 
be approximately t 4 V  except for a pair of pulaea which ra im it  t u  
t 5 V  approximately each 20 ma. 

4. Connect the oacillaacope to AIITP6 (VM GATE). (AII'TI'ti iu 
shown on Service Sheet 17.) The waveform should be M follows: 

H I *  

LIH 
@SelecI Decoder and Data Latch Check 
1. Key in the Direct Cunlrol Special Functiansindicated below. For 
each setting, check the pins indicated. 

DlrsEl COnlrnl 

Funcllon 
SpeElIl 

u.lC0 1 * I H 
0.1DO 

0 1YO H 

H i n t  Pin I O  of U13B should be a'lTL high, pin I 1  a low. 

H i n t  Step 4 a88ume8 t ha t  the Input Selectors a re  able to select the 
input for thc t15V Check. 

Voltmeter-Audio Detectors 

SERVICE P I O M  SHEET g 8.112 



Service 

All serial prefixes 

1933A to 2545A 

I 2012A and above 

2021A to 2609A 

202649 and above 

2302A and above 

2606A and above 

~~ 

2629A and above 

Model 0901A 

CHANGES 

On the A5 schematic: 

0 - CRl3J - Change the voltage values next to CR13J to "+2.85 to +3.13 V dc". 

On the AS schematic: 

0 UlO, Ul l ,  U12 - In the Table of Transistor and Integrated Circuit Part 
Numbers, change U10, U11 and U12 to 1820-1547. 

On the A5 schematic: 

0 R59, R63 - On the schematic, change the value of R59 to 10 k ohms, and R63 
to 2.5 k ohms. 

On the A25 schematic: 

0 08901-60120 - Change the part number of the A25 Audio Motherboard 
Assembly to 08901-60120. 

On the A5 schematic: 

0 R73, R75 - Under RAMP GENERATOR, change the value of R73 to 681 ohm! 
and R75 to 162 ohms. 

On the A5 schematic: 

0 - C29 - Under VOLTAGE REFERENCE change the value of C29 to 68s. 

On the A5 schematic: 

0 08901-60293 - Change the part number of the A5 Voltmeter Assembly to 
08901-60293. 

On the A5 component locator: 

0 A5 Component Locator - Use the new A5 Component Locator, Figure 8-87. 
A5 Component Locator (2629A and above), on page 8-112.3. 

On the A5 schematic: 

0 Service Sheet 10 - Use the new SSlO schematic foldout on page with the 
revision date of reu.IONOV89. * 

rev.01 NOV89 

SSlO 
8-112.1 



Model 890lA service 

2616A and above 

CHANGES 

On the A25 schematic: 

Assembly to 08901-60286. 
0 0890140286 - Change the part number of the A25 Audio Motherboard 

SS10 
8-112.2 rev.OlNOV89 



Service Model 8901A 
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rev. 01 NOV89 
Figure 8-87. A5 Component Locator (2629A and above) SS10 

8-112.3 
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Service 
Model 8901A 

PfO A5 ASSEMBLY 
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I 

__..- 

Figure 8-86. P/O A5  Voltrnatcr Assembly Component Lacalionr IVoltmater CircUitP) 
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Figure 846. Pi0 A5 Voltmeter Assembly Component Locattons (Volimeter Circuits] 



service Model 8901A 

CHANGES 

1933A to 2751A 

2128A and above 

2350A to 2751A 

2350A to 2617A 

On the A19 schematic: 

0 C43, R63, R72, R74 - Change the value of C43 to 8.2 pF, and add an asterisk 
(*) to indicate a factory selected component. Change the value of R63 to 
75 ohms, and R72 and R74 to 909 ohms. Add asterisks (*) to R63, R72 and 
R74 to indicate factory selected components. 

On the A28 schematic: 

0 08901-60139 - Change the part number of A28 RF Motherboard Assembly to 
08901-60139. 

On the A19 schematic: 

0 C38, R86 - Change the value of C38 to 100 pF. Change the value of R86 to 
51.1 ohms. 

On the A19 schematic: 

0 R21, R27 - Change the value of R21 to 121 ohms, and R27 to 51.1 ohms. 

On the A19 component locator: 

0 08901-20274 - Use the new component locator, A19 LO Divider Assembly 
Component Locations (2618A to 2751A), on page 8-114.3. 

On the A19 schematic: 

0 0890140274 - Change the part number of the A19 LO Divider Assembly to 
08901-60274. 
Use the schematic partials, P/O A19 LO Divider Assembly (2618A to 2751A), 
on pages 8-114.4 and 8-114.5. 

0 R21, R27, R87 - Change the value of R21 and R87 to 51.1 ohms, and R27 to 
261 ohms. 

0 U7, U8 - In the W l e  of Transistor and Integrated Circuit Part Numbers, 
change U7 and US to 1820-3485. 

rev.OlNOV89 
SS11 

8-114.1 



Model 8901A 

CHANGES 

Sewice 

2911A and above On the A19 component locator: 

0 0890240126 - Use the new component locators and component coordinates 
for SSllA and SSllB, A19 LO Divider Assembly Component Locations 
(291l.A and above), on page 8-114.6 through 8-114.9 

On the A19 schematic: 

0 08902-60126 - Use the new schematic foldouts SSllA and SSllB with 

0 NOTES - Use the schematic foldout NOTES from service sheet 11, and add 
revision date rev.OlNOV89. 

note 9 as follows: 
OUT-DIS-H means OUTPUT DISABLE (H) 
DBLR/ouT_L means BAND DOUBLER OR OUTPUT DISABLE (L) 
DBLR/OUT-H means BAND DOUBLER OR OUTPUT DISABLE (H) 
O/DBLR/OUT means BAND 0 OR DOUBLER OR OUTPUT DISABLE (H) 
0-2-0R-DBL means BAND 0-2 OR BAND DOUBLER (H). 

- 

SS11 
8-114.2 rev. OlNOV89 
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Model 89olA 

SS11 
G114.6 

- 
COMP 

Cl 
c2 
c3 
c4 
c5 
Cl  0 
c11 
c12 
C13 
C14 
C15 
C16 
C17 
C18 
c21 
c22 
c23 
C24 
c25 
C26 
c27 
c29 
c30 
C31 
c32 
G33 
c34 
c35 
C36 
c37 
c43 
w 
c45 
c46 
c47 
c48 
c49 
c50 
c51 
c52 
c53 
c54 
c55 
c56 
c57 

- 

- 

- 
&Y 

8.3 
82 
82 
82 
82 
82 
A.3 
8.2 
k 3  
8.1 
k 3  
h 3  
A 3  
k 3  
82 
8.3 
8.3 
8.3 
8.2 
8.3 
B,1 
k 2  
B.1 
A 2  
A2 
A 2  
k 3  
A 2  
A 2  
kl 
A.1 
A,1 
8.2 
A.1 
A2 
k 2  
A.1 
A 2  
k 1  
A.1 
A1 
A.1 
A, 1 
A.1 
A.1 

- 

- 

- 
COMP 

C58 
C59 
c60 
C61 
c62 
c63 
c64 
c65 
c67 

CR1 
CR2 
CR3 
CR4 
CR5 
CR7 
CR8 
CR9 
CRlO 

- 

.El 
E2 

J1 
52 
J3 

Ll 
l2 
L3 
L4 
L5 
L6 
L7 
LB 
L10 
L11 
L12 
L13 

R l  
R l  0 
R11 
R16 
R17 

- 

- 
&Y 

4 1  
A.1 
A 2  
A.2 
4 1  
4 1  
A 2  
A 2  
4 3  

4 3  
A2 
4 2  
A 2  
4 2  
A.1 
4 1  
A,1 
4 2  

4 1  
4 1  

A,3 
4 3  
4 1  

82 
82 
82 
82 
4 3  
A 2  
A 2  
A81 
4 1  
4 1  
4 1  
A.1 

8.3 
A S  
43 
A 3  
A B  

- 

- 

- 
COMP 

R18 
R19 
R20 
R21 
R22 
R23 
R24 
R25 
R27 
R 3 0  
R31 
R32 
R33 
R34 
R35 
R36 
R37 
R38 
R39 
R40 
R41 
R42 
R 4 3  
R44 
R45 
R46 
R47 
R 4 8  
R49 
R49 
R50 
R51 
R52 
R53 
R54 
R55 
R56 
R 6 3  
R 6 4  
R67 
R 6 8  
R70 
R72 
R74 
R75 

- 

- 
&Y 

4 3  
A,3 
A.3 
A 2  
A 2  
A2 
A 2  
A 2  
A 2  
A 2  
A 2  
A 2  
8.3 
8.3 
A 2  
A 2  
4 3  
A,3 
A 2  
A,3 
A 2  
4 3  
4 3  
4 3  
4 3  
4 3  
8,3 
A.3 
8.3 
8.3 
8.3 
8.3 
8.3 
8.3 
8.3 
8.3 
8,3 
kl 
8.3 
8,3 
8,3 
8,3 
4 2  
A2 
8,3 

- 

- 

- 
COMP 

R83 
R84 
R85 
R66 
RE7 
R99 
RlOO 
R101 
Rl02 
R103 
R104 
R105 
R106 
R107 
R108 
R110 
R l l l  

TP1 

u1 
u2 
u3 
w 
u5 
U6 
u7 
U8 
u10 
u11 
u12 
U17 
u21 

VR1 

w 2  
w 4  

- 
&Y 

8.3 
8.3 
8.3 
A 2  
8.3 
A.1 
A 2  
A 2  
A.1 
4 1  
4 1  
A.1 
4 1  
A.1 
A.1 
4 2  
A 2  

A.3 

A.3 
A,3 
A 2  
A 2  
4 1  
A.3 
A.3 
A 2  
A 2  
A 2  
8.3 
8.3 
4 3  

A.2 

4 1  
k 2  

- 
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Model 890U 

SS11 
8-114.8 

- 
COMP 

c6 
Cf 
c8 
c9 
c38 
u 9  
C40 
C41 
c42 

CR6 

J4 

Q1 
a2 
Q3 
Q4 
Q12 

R2 
R3 
R4 
R5 
R6 
R7 
RE 
R9 
R13 
R14 
R15 
R26 
R28 
R29 
R57 
R58 
RS9 
R60 
R61 
R62 
R66 
R69 
R f l  
R76 
R77 

- 

- 

- 
XSY 

B2 
82 
82 
82 
A2 
B.3 
h 2  
B 2  
A2 

A 1  

82 

A,1 
B.1 
A,1 
A, 1 
B.1 

B,3 
8.3 
B.3 
8.3 
8.2 
8.2 
8.2 
8.2 
B,1 
8,l 
B 2  
B,1 
B 2  
82 
B,1 
B,1 
B,1 
B,1 
B,1 
B,1 
A,1 
B,1 
A.1 
B,1 
B.1 

- 

- 

- 
COMP 

R78 
R79 
REO 
RE1 
R82 
RE8 
RE9 
R90 
R91 
R92 
R93 
R94 
R95 
R96 
R97 
R98 
R109 

fP2 

u9 
U13 
U14 
u15 
U16 
U18 
u19 
u20 

VR2 

- 

SSll  B A1 9 LO Divider Assembly Component Coordinates (291 1 A and ab-) 
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%MIX Madel8901A 

oiroct Conlrol 
Sgaclal 

Functions 

SERVICE SHEET 12 - SAMPLER AND HIGH FREQUENCY 
VCO (A23 8 A24) 

V o l t i ~ l  Llrnilr [Vdcl a1 

A2404 Collictor A241138 PIn: 5 a1 

OTHER REFERENCES . Block Diagram ......................... .Service Sheet BO2 - Sampler Efficleney and  Offset 
Adjustment.. ................................... Page 5-7 

* Parts List ................................ Page 6.41 & 6-44 
* Direct Control Special Functions ................ Pagc n-8 

Aa in step 1 
W F A  

Principles of Operation 

TROUBLESHOOTING 

General 

-15to-11 n.ni c0 t0 .m 
w ~ i  to t0 .m 0.4 tu 0.6 abovc AZA'TPI 

Pa& R-65 

TightfnSMCconnectorsto0.6 N . m i 5 i n .  Ibi. Hand Light- 
enin$ of connectors is inarrfficient. Hand tightened con. 
nectors can work loose and came  reduced performance, 
,nolfunctionx, or damage to the instrument. 

Toauoidheatdomageto themonoblockeapaeitorsan the 
A24 High Frequency VCO Assembly, use law.temperature 
srlirer soider ( H P  8OYU-UO22). Apply silver Bolder to the 
printed circuit board of the appropriate pads,  then place 
the capacitoran thesolderedpods. andapplyjustenough 
heat to  solder the capacitor to the board. To remoue o 
monoblock capacitor, apply  heat to the trace to  melt the 
solder holding the capacitor in place, then lift the capaci- 
tor o f f  the board. 

Equipment 
Audio Source.. .................... . H P  339A 
Oscilloscope ...................... . H P  1740A 
Signal Generator, .  . . . . . . . . . . . . . . . . .  H P  R64OR Opt. 002 
Spectrum Analyzer. ,  . . . . . . . . . . . . . . .  H P  8555A/8552B/141T 
Voltmeter .......................... H P  3455A 

@High Frequency VCOand Output Buller Ampliliers Check 
1. Cunnect B spectrum analyzer to A24J1 ( H F  VCO OUT). 
2. Key in 55.0 SPCL to c a m e  the H F  VCO to sweep slowly haek- 
and-forth across its range. The oscillator should sweep from below 
310 tu  above 660 MHz a t  a power level between 0 and +4 dBm. 

SERVICE SHEET 12 (cont'd) 
3. Key in U.OF8 SPCI.. 

4. Connect an ac voltmeter to A24TP1 (TIJNEj 

5. Set the audio source (in the distortion measurement set1 to 10 
kHz atO.1 Vrms. If theoutput of the source i s  notS011, put a 5011 load 
in parallel with the output using a tee. Insert a 0.1 rF non- 
electrolytic capacitor in series with ths(loadedj output. Connectthe 
ac coupled output to the junction of A24R2 and  R3 or tu pin 5 of 
A28XA24. 

6 .  Adjust the audio 6ource level fur a viiltmster reading of 
I 0  mVrms. 

7. 
read hclween 14U and 170 mVrmst. 

@Sampler Check 

Key in 0,OFA SPCI. tu remove lhe filter. 'The voltmeter should 

1. Disconnect W17 from A23JZ IHF VCO IN, 

a. Set thesignal6rrneratorto2MHzCW at-ZdDm. ConnectitsRF 
output to A23J1 rLF VCXO IN). 

3. Check the collector (can) uf A23Q2 with a dc coupled oscillo- 
scope. The oacilluscope input should have a low-capacitance 10:l 
divider probe. The aignal shuuld be a t  the signal gencmtor's f r e  
quency with the following waveform: 

OV (I TU 
+O.lV 

-6 TO 
-5v 

SERVICE SHEET 12 (Cont'd) 

6. Check the junctinn of A23CR7, CR9, and  RZH with lhe  mci l lo -  
BCOPL The waveform should be as in step 5 except t ha t  the pulaea 
wil l  be positive going. 

7. Connect a dc coupled oscilloscope to AZXPPI ISAMP AMPI.1. 

8. Slowly vary A23FU4 (OFS, through its range. 'The voltaye 
should vary smoothly over the minimum range of-1 to t l V .  

H i n t  If the voltage a t  A23TP1 jumps rapidly through OV as 
adjustment is made, the Sampling Bridge i s  probably not heins 
gated on by the Impulse Censratur. If the voltage doesn't adjust a t  
all. the Sampler Amplifier may be a t  fault. 

9. After the repair has  been cumplelsd. perform the Sampler Effi- 
ciency and  Offset Adjustment. For thia adjustment, the Sampler 
Assembly muat be inserted in its extrusion 

d 5  Bandwidlh and Loop Switchlng HF VCO Tune 

1. 
impedance, dc coupled oacilluscupr to pin Y of A2dXA23. 

2. KeyinO.UI7 SPCI. to opcn the loops. Key i n  O.OY2 SPCI. to  tu rn  
on the Sweep Up Current Source. Thc voltage should be t 1 O . l  tu 
+11.2 Vde. 
Hint: The voltage a t  pin 8 of A28XA23 shuuld he between -12 and 
-11 Vde. 

3. Key in O.OkkSPCLtoturn off thesweep 111, Ilurrrnt Sourceand 
turn an the Sweep I h w n  Current Source. The  voltage should I IP  
-11.2 to -10.1 Vdc. 

Hint: The volrage a t  pin 8 uf A2XXA?:i should be be twen  I 1.H and 
t2 .2  Vdc. 

O l n t e g r a t o r  and Amplifier Check 
Disconnect a n y  aignnl at thc INPUT jack. Cimns<:t a high- 

SERVICE SHEET 12 (Cont'd) 
4. PreaaAUTOMATIC0PERATION.The waveform should beas 
follows: 

5. Key in the Direct Control Special Functions indicated below. 
For each setting, make the measurements indicated with a dc 
voltmeter. 

Oirecl Control Voltago Limits [Vdcl 01 

Function A2301 I 0110 A23010 Base 

6. 
Fur each setting, make the measurements indicated with B dc 
voltmeter. 

Key m the Direct Control Special Functions indicated below. 

Swirl Funclion A23012 Ci te  

-16 to -12 

~ N o - H F - V C O  Deleclor and Out-of-Lock Detector Check 
1. Set thesib.nalgsnrratorto500MHzCWat-ZdBm. Cunnectita 
HFoutput toA23J2 rHF VCO IN). A23DSI (NO H F  VCOI should be 
off. 

2. 

3. 

4. 

Reduce the signal level to -10 dBm. A23DS1 ahould be on. 

Key in IMPA SPCI.. A2:ilJSZ ((JUT OF LOCK1 should he on. 

Key in 0.0F8 SPCL. AZJDS2 should be off. 

LO Divider 

SERVICE SHEET 4 

A23 ASSEMBLY 

Figure 8-90, A23 Sampler Assembly Component Locations 

8.116 



service Model 8901A 

I 231% and above 

CHANGES 

On the A24 schematic: 

0 - R7 - Under VCO-TUNE VOLTAGE CLAMP, change the voltage connection 
for R7 to -15 V (Fl). ' On the A23 schematic: 

0 - RSS - Add an asterisk (*) to R55 to indicate a factory selected component. 

2031A and above I( On the A23 schematic: 

0 - C45 - Add C45,1.8 pF, between the CR8/CR9 junction and ground 
0 - 06 - In the Table of Tkansistor and Integrated Circuit Part Numbers, change 

Q6 to 1853-0281. 

2128A and above 11 On the A28 schematic: 

0 0890160139 - Change the part number of A28 RF Motherboard Assembly to 
08901-60139. 

On the A24 schematic: 

0 C17 - Under HIGH FREQUENCY VCO, change the value of C17 to 10 pF. II - 
2324A and above On the A24 schematic: 

0 - U3 - In the Table of Transistor and Integrated Circuit Part Numbers, change 
A24U3 to 1826-0785. 

2545A and above On the A23 component locatoc 

0 08901-60144 - Use the new component locator, Figure 8-67. A23 Sampler 
Assembly Component Locations (2545A and above), on page 8-116.3. 

On the A23 schematic: 

0 08901-60144 - Change the part n d e r  of the A23 Sampler Assembly to 

0 Qll, Q12 - In the Table of 'Ikansistor and Integrated Circuit Part Numbers, 
08901-60144. 

change A23611 and Ql2 to 1855-0420. 

reu.OlNOV89 

ss12 
8-116.1 
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Reserved for future changes. 
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SERVlCESHEET13-LOW FREQUENCY VCXOANDFILTER 
( M I ,  -2) 

OTHER REFERENCES 

Block Diagram ........................ ,.Service Sheet BD2 
Park List ................................ ,Page  639  & 6-41 
Direct Control Special Functions . . . . . . . . . . . . . . . . . .  Page 8.8 
Principles of Operation .......................... Page 8-69 

TROUBLESHOOTING 

General 
Procedures for checkin6 lhr  L o w  Frequency VCXO and Filter 
Assemblies are given helaw. Thecircuits tocheckaremarkedon the 
schematic diagram by a hexagon with a check mark and  a number 
inside, e+, Q. In  addition. any  points outside the labeled circuit 
area tha t  must he checked are aleo identified. Fixed signals are 
alao shown on the  schematic inside a hexagon, e.g., (4IGIZ1VdC). 
Extendtheboardsssemblywherenecesaary tomakemeaeurements. 

I Dlrecl Control 
meld 

Funcllona 

Tighten SMCeonneetors to0.6 N.m (5 in. Ib). Hand tight. 
ening of connectors is insufficient. Hand tightened can- 
nectars can work loose and mum reduced performonce, 
malfunctions, or damage to the instrument. 

Equlpmenl 
Counter.,  ......................... .HP  86408 
O~cilloscape ...................... .HP  1740A 
Voltmeter.,  ....................... .HP  3455A 

@Low Frequency VCXO General Check 
1. 
is shown on service Sheet 14.) 

Connect adevoltmeter toA20TP3(LF VCXOTUNE). (A20TP3 

Llnlll 

Voltnolor [Vdcl Llr~lllorcope IVPPl 

2. Connects high-impedance, accoupledoscilluacope toA22J1 (LF 
VCXO OUT). 

O.OAF, and O.OBP 

3. 

4. 
For each setting, note the  reading on the voltmeter and  the w a v e  
form level on the oacilloscope. The waveform should he sinusoidal 
with B period of approximately 500 ns. The  readings should he 
within the limite shown below. 

Key in U.UIB SPCL to connect the DAC to the LF VCXO. 

Key in tho Direct Control Special Functions indicated below. 

+37 to +40 0.36 to 0.62 

SERVICE SHEET 13 (Conl'd] 

Dlrecl Control Spsclal Funcllonr 

0.08F,O.OYF.O.OAF, O.0RF 
0.08o.o.o~~. O.UAO, o . w o  

Fraquancy Llmltr IMHzl 

P.W63 or hixher 
1.9837orlolver 

0.080. 0.090, 

0.08F. 0.09F. 
O.OA0, and O.OBO 0 IO +2 0.36 to 0.58 I 

Dlrect Conlrol Spac l l l  FYIICIIPII~ Fraquency Llnlli IMHzI 

0.O'd0,0.090,0.01\0,0.0BO 
O.O'dF, 0.0YF. 0.OAF. 0 OBF 

~ 

H i n t  If the signal at  A22J1 is not correct. hut the tunine voltage ie. 

9.2628 or higher 
9.2572 or lower 

perform the ( 3 9  26 and 1 I 26 MHz X t i l  Oavillatordiid I ) i h l i  
Balanced Mixer Check. 

Senice Model 8901A 

SERVICE SHEET 13 (Cont'd) 
5 .  Key in the following Direct Control Special Functions. For each 
settinu. note the counter resdinu. 

Hint: WithA22Yl unpluggedthevaltageatA22TPl should bs0.6 to 
0.8 Vpp (sinusoidai) as measured with a high-impedance a c  coupled 
oscilloecops 

@Low Frequency VCXO Filler Chuck 
NOTE ~~~ ~ 

This cheek assumes that t h e m  Low Frequency VCXO 
General Check giues positive results. 

I. Connect a high-impedance. a c  coupled oscilloscope either in 
psrallelwithA21J2(LFVCXOOUT)withW13cannecting toA23JI 
or directly to A21J2 with a 511n resistor in parallel with it. The 
signalahould hesinusaidalwithanamplitudeofU.5tol.UVppanda 
period of approximately 500 n8. 

Sampler and High Frequency VCO 

SERVICE SHEET 
~ 2 3 .  ~ 2 4  7 2 

A21 ASSEMBLY 

MPl 

Fipura 8.83. A21 Low Frequency VCXO Filter Arrambly Component  Locations 



Model 8901A Service 

All serial prefixes 

2128A and above 

CHANGES 

On the A22 schematic: 
0 CR2, CR4, CR6, CR8 - Change the symbols for CR2, CR4, CR6 and CR8 to 

standard diode symbols. These are not Schottkey diodes. 

On the A28 schematic: 
0 08901-60139 - Change the part number of A28 RF Motherboard Assembly to 
08901-60139. 

rev.OlNOV89 
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8-118.1 



Service 
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A22 ASSEMBLY 
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Flpurs 8-05 low Fraquency VCXO and flller Schanallc Dlagrarn 

8.119 
Figure 844 .  A22 Low Frequency VCXO Arrambly Component Locations 



Service 

Olrscl Conlrol 
Spaclal  Funclloni 

Model B9UlA 

Yoitags LImIts 
lYdrl 

SERVICE SHEET 14 - LO CONTROL - ANALOG CIRCUITS 
(P/O AZO) 

OTHER REFERENCES 
Block Diagram ........................ ..Service Sheet RD2 
Ports List . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 6-36 
I)irect Control Special Functions . . . . . . . . . . . . . . . . . .  Page H-8 
Principles of Operation .......................... Page 8.70 * 

TROUBLESHOOTING 
General 
Procedures for checking the LO Control Assembly HIB xiven below. 
The circuits to  check are marked on the schematic diagram by a 
hexagon with B check mark a n d  a number inside, e.g., a. I n  
addition. any paints outside the labeled cimuit area that  must be 
checked are  also identified. Fixed signals arc also shown on the 
schematicinsidea hrragon,e.g..(+l 9tU+2.l  Ydc}. Extend the board 
aaarmhly where necessary to make measurements 

I C A U T I ~  

CMOS circuils can be dornnmd by static chniyvs and circuit 
~ron.s irats .  Do not remove this nswmbiyfrom Ihu instrument 
while power IS applied Discharge the board. replacement 
deuiee, a n d  .dde r ing  iron to the ~ a m e  potential. /Use the 
cundwtiue foam pad prouided in the  Seruiev Accessory Kit 
HPO8901-60089,) 

Equipment 
Audio Source . . . . . . . . . . . . . . . . . .  HP ,'%<!]A 
Multimeter ..................... .HP 3455A 
Oedlaseope .................... . H P  I740A 

@Sweep Down and Sweep Up Current Sources Check 
1. Key in 0.0lF SPCL to open the LO loops. 

2. Key in theDirectControl Special Funetionsindicated below. For 
each setting, check the pins indicated with a dc voltmeter or a 
high~impedance, dc coupled oscilloscope. 

Olrsct Control 
Spaclal 
Funcllon 128XAZO.32 

0.UFE +4.5 to +5.4 
0.UF2 n to 10.8 11.2 to t1.6 4 2 l o  11 

U o l l i ~ i  LlmiIr (Ydcl at 

Olraet Conlrol 

0 (IFE Off Off Off O if 
0 . m  On Off Off 0" 

SERVICE SHEET 14 (Cont'd) 
H i n t  Fur this check Ql0 and  41 I m u t  bc off. The  voltage at the 
gates of QlO and Q l l  should be +I1  to +I5 Vdc. 

3. Preas AUTOMATIC OPERATION. 

4. Check lhe vullageat thecollecturofQ5 wilh a high-impedance. 
dc cwpled oscilloscope. The wavsfiirm should be a square wave 
withanamplitudeofapproximately1.6Vr~iionda periodofapprox~ 
imately 2.8 ma, but more importantly. observe the falling edge. Set 
the oacilloscope to trigger on a negative slope with a sweep time of 
2 ps per division. The waveform will be intermittently etable and  
very faint  but the falling cdgc should be as fnllawa: 

Digital-lo-Analog Converters and DAC Control @ Ampllfier Check 
1. 
connect the DAC to the HF VCO. 

2. Key intheDirectControlSpecihl Functions indicateil below. For 
eachsetting,meaaure 114Bpin6andA20TP4IHPVCO'I'UNE) with 
a de voltmeter 

Key inO.0FFSPCL tu inhibit LO sweep.  Key in 11.01E SPCL to 

I Oirict Control Yollaoe Limits 
Spacial Funct l~ns I lYdcl 

n.oHo. o . 0 ~ 0 .  u UAU, O.UUO 10 t" -8 I 0.08k'. 0.09F. 0.OAF. 0.OBY 1 -Y to 112 1 
Hint: For thia check Ql8 must be off and Q13 on. The gate of QlX 
should be between -15.4 and  11 Vdc. The gate of 413 should be 
between 4 . 1  and +U.02 Vdc. 

Hint: Ifpin6ofU4BiseorrectbutTP4 isnot,eheckthecomponenta 
in theloop formed b y A L O I 1 4 H , ~ ~ I l Q l l , A 2 3 ~ l l , a n d A ~ ~ I U 2 .  (See  
Service Sheet 12.) A20Qll must be on. 

SERVICE SHEET 14 (Cont'd) 
Hint: Tu t e s t  U4A independent of the  UAC, key in 0.01S SPCI. to 
open switch (413, then connect a 10 k n  resistor between the +15V 
supply and pinZofU4A. Pin 1 afU4A. pinti ofU4B. andTP4 should 
be the same voltage [which should be balween +4 and  t7 Vdc.) 

Hint: Since theoutput of the DAC is acurrentsource, it isdifficultto 
test the DAC independent of the DAC Control Amplifer iwhich is a 
transcbnduetancz amplifier). 

3. Key in55.0 SPCLtocause the LO tonweepalowly back and forth 
across ita range. The voltage a t  TP4 should sweep slowly between 
the limits given in step 2 .  

@LF VCXO Tune Amplifier and LFVCXO Tune Filler Check 
NOTE 

Thrs check assumes flint the @ Digrtal~toAnoiog Con- 
verter a n d  DAC Control Amplifier Check siues pasitiur 
InUltS. 

1. Kcy in theDirect Control Special Functionsindicated below. For 
rach setting, measure the dc resistance indicated. 

O.0FA 2600 ,IO 000 
0.UIi8 CtiU0 

~ 

[lint: For thia check, Qla must be on and  Q13 off. Thc  gate of Qlf! 
Rhould be between 4 . 0 2  and t0.1 Vdc. The gate of Q13 should he 
between -15.4 and -14.0 Vdc. 

Low Frequency VCXO and Filler 

SERVICE SHEET 

SERVICE SHEET 14 (Cont'd) 

@Track Loop Amplifier Check 
1. 

2. 
voltage should be between -16.4 and -11 Vdc. 

3. Check Ql0. The gnteto-source voltage should 
be between 4 . 0 2  and 0 Vdc. 

4. TurntheinstrumenttoSTBY. UnplugA4FM 
Demodulator Assemhly. Turn lhe  instrument 
back to ON. 

Key in U.01D SPCL to switch on the track loop. 

Check pin 14 uf U5D with D dcvoltmeter. The 

5. Key in O.OWSPCLtoinhibitL0 sweep. Key in 
U.01D SPCL. 

6 .  Set the audio P O U ~ C B  tin the distortion mea- 
ruremcnt set  J to l kHz a1 0.3 Vrms. Connect its 
output to pin 3 of A28XA20. 

7. 
*cope to pin 3 of A28XA20. 

Connect a high.impedance, ac coupled oscillo. 

8. 
read o n  the osdllascope. 

9. 
$10. 

10. Key in the Direct Control Special Functions 
indicated below. For each setting, the oscilloscope 
should read as indicated. 

Finc adjust the audio source level for ZVpp as 

Connect the oscilloscope Lo the B O U ~ C ~  of FET 

U U04 
0.005 
0.006 
0 007 
0 008 
0.009 
0.WA 

BUU m 880 
300 to 440 
150 to  220 
7,; to I10 
38ta 58 
19to 28 
1010 I 4  



Senrice 

CHANGES 

Model 8901A 

1933A to 2616A 

2128A and above 

2324A and above 

2542A to 2616A 

On the A20 schematic: 

0 Ul, lJ4 - In the table of Transistor and Integrated Circuit Part Numbers, 
change the part number of U1 to 1826-0989, and U4 to 1826-0328. 

On the A20 schematic: 

0 U13, U14 - In the table of 'hnsistor and Integrated Circuit Part Numbers, 
change the part number of U13 and U14 to 1990-0643. 

On the A28 schematic: 

0 08901-60139 - Change the part number of A28 RF Motherboard Assembly to 
08901-60139. 

On the A20 schematic: 

0 El, Q9 - In the VOLTAGE REFERENCE, add a femte bead, El, to the base 
of 69. 

~~ 

On the A20 component locator: 

0 Q24, a25 - Change Q24 to Q24A. Change 625 to Q24B. (624 is a dual package 
PNP transistor.) 

On the A20 schematic: 

0 424, Q25 - Under the LF VCXO TUNE AMPLIFIER, change 624 to Q24A, 
and 625 to Q24B. Number the pins of Q24A as follows: collector is pin 1, base 
is pin 2, emitter is pin 3. Number the pins of Q24B as follows: collector is pin 
7, base is pin 6, emitter is pin 5. 

Under NOTES draw a top-view pinout of A20624 as follows: starting to the 
left of the tab and proceeding counterclockwise, number the pins 1, 2, 3,4,5, 
6, 7. 

In the table of Transistor and Integrated Circuit Part Numbers, delete 625, 
and change 624 to 1853-0594. 

reU.01 NOV89 
SS14 
8-120.1 



Model 890lA Service 

CHANGES 

On the A20 component locator: 

0 0890140285 - Use the new component locator, Figure 8-96. A20 LO Control 
Assembly Component Locations (2617A and above), on page 8-120.3. 

On the A20 schematic: 
0 08901-60285 - Use the new schematic foldout with revision date, 

rev.OlNOV89. 

2617A and above On the A20 component locator: 

0 0890140285 - Use the new component locator, Figure 8-96. A20 LO Control 
Assembly Component Locations (2617A and above), on page 8-120.3. 

On the A20 schematic: 
0 08901-60285 - Use the new schematic foldout with revision date, 

rev.OlNOV89. 

ss44 
8-120.2 rev.OlNOV89 



Service Model 8901A 

l P 4  

HF VCO 
TUNE 
m 

YPI. 

L 
-I=- 

&. 

iii, 

LF VCXC 
TUNE 

FLTR 
4 0 V  

TRK 
OFS 

0 

0 
0 
a 
0 
0 
0 
0 =- 
0 
0 

Figure 8-96. A20 LO Control Assembly Component Locations (261 ?A and above) 

reu.01 NOV89 
SS14 

8-120.3 



Model 8901A 

P/O A20 ASSEMBLY 

1 

Figure 8-96. P/O A20 LO Control Assembly Component Locations (Analog Circuits) 
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Service 

SERVICE SHEET 15 - LO CONTROL - DIGITAL CIRCUITS SERVICE SHEET 15 (Cont'd) 
(P/O A20) 

OTHER REFERENCES 
* Block Diagram ......................... .Service Sheet BD2 

Pa& List ....................................... Page636 
Direct Control Special Functions . . . . . . . . . . . . . . . .  Page 88 

v Principles of Operation ......................... Page 871 

TROUBLESHOOTING 

General 
Procedures for checking the LO Control Assembly are given below. 
The circuits ta check are marked on the schematic diagram by a 
hexagon with a check mark and a number inside, e.g., a. In 
addition. any points outside the labeled circuit area that must be 
cheeked are also identified. Fixed signals also are shown on the 
schematieinside a hexagon, e.g.,(+i.9ta+n.l vdc). Extend the board 
assembly where necessary to make measurements. 

CAUTION I 
CMOS circuits can be damaged by static charges and 
circuit transients. Do not remoue this assembly from the 
instrument while DOWCI is andied. Discharge the board, 
replacement de&, and soldering iron to the samepoten. 
tial. (Use the conductive foampadprouidedin theservice 
Accessory Kit HP 08901-60089.) 

Equipment 
Oscilloscope ...................... .HP 1740A 
Voltmeter.. ........................ HP 3455A 

@Decoders and Latches General Check 
1. Keyin theDirectConholSpecialFundionsindicatsdbelow. For 
each setting, check the pins indicated with a dc voltmeter or a 
high-impedance. dccoupled oscilloscope. The Direct Control Special 
Functions are in the form O.0ad. "s" is given in the table. Key in 
0,OsOSPCLfirst; alTLlawahouldheon thepins.Thenkeyin0.0sF 
a TTL high should he on the pins. Furthermore. the pins should 
remain a t  their last state when any  other IC is being addressed by 
the Direct Control Special Function. 

Example: Keyin0.000SPCL.Pins16,15,10,and9ofUS9shouldall 
read a 'ITL low. Key in O.OOF SPCL. T h e  pins should all he high. 
Key in 0.010 SPCL. The same pins shodd remain high. 

Direcl Control 
Special Funclion 

O.00d 
0.Old 
0.02d 
0.U3d 
0.08d 
0.09d 
O.OAd 
O.OBd 
O.OFd 

IC 
- 
U17 
U18 
I116 
U16 
u19 
u20 
UZ1 
u22 
Ui - 

Pins lo Cheek 

16, 15, IO. 9 
16. 15. 10. 9 
10, 9 
16. 15 
16, 15, 10. 9 
16 15, 10.9 
16, 15, 10, 9 
16. 15. 10, 9 
15. 10, 9 

2. Key in 0.010 SPCL. Check pin 7 of U5B. It 
should be between +12 and +15 Vdc. 

3. 
between -15 and -12 Vdc. 

Overpower and Attenuators Control 
@Latch Cheek 
1. Check that pin 1 of U15is not a TTL IOU- 

2. Keyin0.040SPCL.Checkpins3and6of US5 
with a dc voltmeter or a highhprdance, dc 

Keyin0.018 SPCL. Pin iofU5B should now be 

Model 8901A 

coupled oscilloscope. The pins should be TTL 
high. Pin 1 4  of Ul5 should be a TTL low. 

3. Keyin0.04FSPCL.Checkpins3,6, and 14of 
U15. The pins should all be TTL law. 

4. Momentarily short pin 1 of US5 to ground. 
Ckeck pins 3,fi. and 1 1  ofU1S.The pins shouldall 
t:cTTL high whilepin 1 is groundedbutreturn low 
when the short on pin 1 has been removed. (U15 
does not remain reset because pin 9 is consrantly 
being pulsed.) 

5. Key in 0.050 SPCL to enable the Overpower 
Prated Status read-back transistor $16. Check 
th i  collector of $16 with a highimpedance, dc 
coupled oscilloscope. The eoilecror of 616 should 
St a steady high. The display should show 
oona.nnoo. 

6. Momentarily short pin 1 of U15. The wave- 
form at  the collector of Q16 should be a train of 
short, law~gaing TTL pulses with a period of 
approximately i ms. The pulses should remain 
unchanged when pin 1 ia ungrounded. Also, the 
display should go from 0000.0000 to 0001.0000 
when pin 1 of Ul5 is grounded and remain 
0~101.0000 when pin 1 is ungrounded. 

LO Control-Analog Clrculto 

Service P/O Sheet AZO 7 4, 0122 



Service Model 8901A 

CHANGES 

On the A28 schematic: 

0 08901-60139 - Change the part number of A28 RF Motherboard Assembly to 
08901-60139. 

On the A20 component locator: 

0 08901-60285 - Use the new component locator, Figure 8-98. A20 LO Control 
Assembly Component Locations (2617A and above), on page 8-122.3. 

On the A20 schematic: 

0 0890160285 - Use the new schematic foldout with revision date, 
rev.OlNOV89. 

reu.01NOV89 
SS15 

8-122.1 



Model 8901A Service 

Reserved for future chunges. 
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Service Model 8901A 
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HF VCO 
TUNE 

YPI. 
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& 

LF VCXI 
TUNE 

FLTR 
4 0 V  

0- 
TRK 
OFS 

1 
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I 
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0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
I 
0 
0 
- 4  

Figure 8-98. A20 LO Control Assembly Component Locations (261 7A and aboue) 
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Model 8901A 

P/O A20 ASSEMBLY I 

Figure 8-98. P/O A20 LO Control Assembly Component Locations 
(Digital Circuits) 
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Model 890IA 

IC Pin 

SERVICE SHEET 16 - COUNTER - TIME BASE CIRCUITS 
(PI0 A i l )  

~~ 

Nominal P u m d  lPoI 

OTHER REFERENCES 
Block Diagram ....................... Service Sheet BD4 
Parts List. ................................... Page 6-23 

* Direct Control Special Functions . . . . . . . . . . . . . .  Pages-8 
Principles of Operation ....................... Page 8.72 

TROUBLESHOOTING 
General 
Proceduresforehecking the Counter Assembly aregiven below. The 
circuits tocheckaremarkedon thesehematicdiagram bya  hexagon 
withacheckrnarkandanumberinside,e.g., @. 1naddition.any 
points outside the labeled circuit area that must be checked are also 
identified. Fixed signals are also shown on the schematic inside a 
hexagon, e.g., (11.9 to -2.1 vdc) Extend the board assembly where 
necessaw to make measurements. 

[ CAIJT ION~ 

Tighten SMCconnectars fo0.fiN.miS in. lb). Handtipht. 
ening of connectors is insufficient. Hand trghtened con- 
nectors can work loose and cause reduced performance, 
malfunctions, or damage to the instrument. 

Equipment 
Oscilloscope ..................... HP l'i40A 
Signal Generator..  . . . . . . . . . . . . . . .  HP 86408 

@ 10 MHz Time Base Reference Oscillator and ECL-to-TTL 

I. Cannecta high-impedance, dceoupledoscilloscopetoU2Apin3. 
The waveform should be a n  ECL square W B Y ~  with a period uf 100 
n6. 

Hint: If the instrument h a s  Option 002 (the high-stability internal 
reference oscillator), the input to  Al lJ4  (10 MHz IN) should be a 
non-sinusoidal waveform of approximately 1 Vppand 100 nsperiod. 
If the  frequency of the time base reference is only slightly off, per- 
form the Internal Referenee Frequency Adjustment. 
2. Connect the oscilloscope to the collector of Q4 and then 63. The 
wavefarmineach caseehauld beaTTL"square"wavewitha period 
of 100 ns. 

Translator Check 

@ External Time Base Buffer and Time Base Select 
Switch Check 

NOTE 
This check assumes that the Q 10 MHr Time Base 
Reference Oscillator and ECL~to-TTL Translator Cheek 
glues positrue results. 

LO Control - Digital Circuits 

SERViCE SHEET 

SERVICE SHEET 16 (Cont'd) 
1. SetthesignalgeneratortolOMHzCW at+13dBm,Connectits 
RFautputtaAllJ6lEXT10MHzIN)ortotherear-panel JS(T1ME 
BASE IO MHz INPUT!. 

2. Measurethe following points with a high-impedance,dccoupled 
oscilloscope with the signal generator output both on and OH: 

Signal Signal Condition [TTL] 

Output UZ1-4 UII.2 U4E-10 U30-II U3Bb 
Gsnaralor 

Off 

I l l  square W a Y e  at Signal genaatar's fmqveney. 
I21 Square wave at internal time baae reference frequency. 

U3E-8 $ 
@ Time Base Dividers Check 

NOTE 
This check assumes that the External Time Base 
Buffer and Time Base Select Switch Check grues posi- 
tive results. 

1. Check the following paints with a highdmpedance, dc coupled 
oscilloscope (all waveforms are TTL pulses): 

UHA I 12 

8124 



service Model 8901A 

CHANGES 

All serial prefixes 

2623A and above 

On the A l l  schematic: 

0 - A l l  - Use the partial schematic, P/O Figure 8-101. Counter - Timebase 
Ciruits Schematic Diagram, on page 8-124.3. 

On the A l l  schematic: 

0 0890140292 - Change the part number of the the A l l  Counter Assembly 
(standard) to 08901-60290. Change the part number of the Al l  Counter 
Assembly (option 002) to 08901-60291. 

rev.01 NOW9 
SS16 

8-124.1 



Model 8901A 

SS16 
0-124.2 

Service 

Reserved for future chunges. 

rev.01 NOV89 



Service 

rev.OlNOV89 

Model 8901A 

P/O A27 I I P/O A l l  

P/O Figure 8-101. Counter - Tinebase Ciruits Schematic Diagram 

5516 
8-124.3 



Model 89014 Service 

PI0 A l l  ASSEMBLY 

h h A 

Figure 8.1W. P I 0  All Counter Assembly Componenl Localions 
(Time Base Circuits] 

$ 

m 

Figure 8.101. Counter - Time Bare Cireuilr Schsrnitlc Diagram 

a m  



Service 

olrErlpuon 

Model 89OlA 

L~cl l lon SIgnaIUR 

SERVICE SHEET 17 (Cont'd) 

3U50 
F967 

SERVICE SHEET 17 (Cont'd) 

@ Input Selector and Voltmeter Gate Check 

NOTE 
Thin check assume8 that 
check gives positiue results. 

Stage I 

1. Connect a high-impedance, dc coupled oscillo 
scope to Al lTP3  (SEL OUT). The oscilloscope 
should have a lowcapacitance 1O: l  divider probe. 
2. For Option 002 only. connect W 3  iysllowr to 
A l l J 4  (10 MHz IN1 using an extender cable. 
3. Jumper pin 10 of U1B to Al ITPl  (GND) to 
enable Stage 1. Jumper A11TP6 (VM GATE) to 
AUTPI  (GNU) to force Stop Count low. 
4. Set the signal generator to 10 MHz CW a t  +16 
dBm (TTL compatible level). Connect its RF out- 
put to input indicated below with a Mn termina- 
tion in  parallel. For each input, key in the Direct 
Control Special Function indicated and  note the 
period of the  waveform a t  A1 1TP3. The  waveform 
should be Tl'L compatible, 

U637 
32Pl 

SERVICE SHEET 17 - COUNTER - COUNTER CIRCUITS 
(P/O A l l )  

t 6 V  

SERVICE SHEET 17 (Cont'd) 
6. Connect the oscilloscope to pin 9 of U66. The waveform should 
be a 'ITL aquare wave with a period of approximately 100 ns. Ring- 
ing of the waveform is normal. 

Hint: Pins 1 nnd4ofU6Aahuuld be1TLhigh.Thewaveformatpin 
5 of U6A should be a I T L  Bquare wave with B period of approxi- 
mately MI n8. 

7. Set thesignillgsnsratorfreqvency to 40 MHz.Thewaveformon 
pin 9 of U6B should now have a period of approximately 200 na. 

8. Remove the jumper from pin 10 of IIlB. 

9. Keyin0.363 SPCL toenablestage 1. Connecttheoscilloscopeto 
pin 10 of U1B. The  waveform should bslow-going ECL pulses witha 
period of approximately 7 ms. 

10. KeyinO.360SYCL to disable Stage I .  Pin 6of U1 Ashould bean  
ECL high. T h e  collectors of Q1 and Q2 should be steady Tl'L com- 
plements (either may be high) 

11. 
pins 5 and  9 of U6 should be TTL low. 

Key in  0.370 SPCL to initialire %age 1. The  collector of@ and 

92 Stages 2,3, and 4, Count Transler Logic, 
and Counter Gate Control Check 

NOTE 
Thischeekassumesthat @ Stage l  Checkgiveapositiue 
resultsand that theinternol IOMHz TimeBaseReference 
ond Time Base Dividers are operative (are Service Sheet 
16). 

1. Remove the three ribbon cahlea (W20, W21, and  W23) tha t  con- 
necttotherearoftheA27DigitslMotherBoardAssembly.W23ison 
the bottom of the mother board. 

2. 
from its socket. Set LINE back to ON. 

3. Connect thesignature analyzer start and atoptuA13TP4(TEST 
AI, clock to A13TP10 IWRT). and  ground to Al3TPl  (GND) on the 
A13 Controller Assembly. Set start to trigger a n  a riaing edge; set 
stop totriggeronafsl1ingedge;setclocktotriggeronafallingedge. 

4. Disconnect all cables from the A l l  Counter Aesembly. Jumper 
A l l J l ( 4  IN) to A l l J 5  ( INT 10 MHz OUT). For Option 002 only, 
connect W31 (yellow) back to A l l J 4  (IO MHz IN) using a n  extender 
cable. 

5. Jumper A13TP6 (TEST C) to ALYI'P1 (GND) on the A13 C o n  
troller Assembly. Momentarily ground A13TP2 (RESET). This 
initiates the signature analysis routine. 

Set LINE toSTBY. Removethe AI4 Remott?InterfaceAssembly 

A13TP8 (+5VI U637 

SERVICE SHEET 17 (Cont'd) 

~sprabab lywi th  AIlIJI5.  Nutpthatsomt.iiutputaofStagea 1 a n d 2  
cannot be checked because the data DCCUTB at a higher rate than the 
signature analysis clock. 

dU(Li 
dULi 
d2(L) 
d3(L) 

2. Key in the  Direct Control Special Functions 
indicated below. For each Betting. -check the 
pins on U17 indicated with B high-impedance, 
dc coupled oscilloscope. 

AllU15 pin6 139u 

A l l U l t p i n l l  0009 
AllU15 pin6 uu97 

AllU15 pin3 7864 

A l l J l  (t8 IN) 
AllJ3 (IFIN) 

None 
A l l J Z  (10 MHz IN) 

None 
A l l J 6  (EXT 10 MHz IN) 

NOM 

0.314 300 
0.315 100 

0.317 100 
0.31C 100 
0.31D 100 
0.31E I00 

0.316 100 

O~:crlpllon 

+5v 
d0iL) 
dUL) 
dXLi 
d3lLI 

LPCIllOn signature 

A13TP8 (+5V) U637 
AllU16 pin 6 P4H6 
AllU15 pin 3 F4H6 
AlIU15pin11 4068 
AllU15 Din8 U637 

- 
Pin 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

- 
- 

UI7 

5A66 
OC54 

29PC 
0000 
U637 
3u50 
OW0 

U74A 
scc4 
OPA6 
3PPU 
4144 
U637 
U637 

- 

6249 

7948 

OTHER REFERENCES 
Block Diagram ......................... .Service Sheet BD4 
Parts List ....................................... Page 6-23 
Direct Control Special Functions ................ Page 8 8  
Signature Analysis ............................. Page 8-18 
Prineiplea of Operation ......................... Page 8.72 

TROUBLESHOOTING 
General 
Procedures for checking the Counter Assembly are given below. 
The  circuits to check are marked a n  the  Bchematic diagram by a 
hexagon with B check mark end  a number inside, e.g.. Q. In 
addition, any  points outside the labeled circuit area tha t  must be 
checked are also identified. Fixed signals are a180 shown on the 
schematic inside a hexagon, e.g., (tl .9 ta t2.1 Vde) Extend the board 
assembly where necenaary to make measurements. 

f-GGEJ 

UI8 UP0 UIB - 
1 
2 
3 
4 
5 
6 
7 

9 
10 
I1 
12 
13 
14 
15 
16 

n 

4144 
4U22 
3U50 
U637 
CFP3 
4AH4 

74P6 or 7UUI 

3U50 
ACY9 or BHA 

4U22 
us37 

own 

7 ~ 8 2  01 7199 

8714 

- 
- 

8U7U 747P 

32P1 8714 2UPA SCC4 

Olrsct Conlrol 

0.310 
0.320 
0.330 
0.540 

0.360 
0.370 

* ~ o ~ . ~ ~ i ~ ~  TTL -7 ma 

11. For reference, the signatures with AlIU1.1 and Al lU15 
PI re as follows: 
r I 

ped ir 

u5 

nppu 

_. 

- 
HYFP 

CFP3 
- 

- 
- 

0000 
- 
~ 

- 
- 

IAHU 
JU50 
U637 
- 
- - - 

UI7 

5Ab6 
0C54 
62OY 
29PC 
ow0 
Ub37 

00w 
7948 
U74A 
5cc4 
OFAb 
RPPU 
4144 
U673 
U673 

- 

3 u x  

- 

- 
U13 

11637 
P5A8 
RP53 
e773 
U673 

CH74 
uti37 
0000 
C916 
4U22 
OW0 
c773 

- 

ABE 

- 
U14 

PSAR 
IU7U 

3U7U 
113.82 
ow9 
ow0 
ZPC7 
19UH 
U74A 
JIJ97 
3PH6 
IU7U 
U637 

- 

8714 

- 
- - 

- 
U I Z  

:311111 
FYfi7 
7948 
RU7L 
2UFP 
KYUE 
0000 
747P 
8249 

- 

- 
- 

c773 
4144 
U637 
- 
- - - 

UZO 

747P 
5cc4 
lUFA 

- 

- 
- 
- 

0000 
- 
- 
- 

824Y 
WPU 
QFA6 
U637 - 
- - 

PI 

I 
2 
3 
4 
5 
6 
7 
8 
9 
I 1  
I 1  
1: 
1: 
14 
1: 
1t 

PI, 

1 
2 
3 
4 
5 
6 
7 
8 
9 
IC 
11 
15 
li 
1 4  
I t  
IC 

- 

- - 
- 

- 

H i n t  If dO(L1 only is  faulty, the Oven Warm Readback Circuit (Q5) 
may be faulty. If a data line itself is  suspected (e.& i f the  aignature 
for d2(L) only ia faulty), the line itself may be faulty: nee @ CPU 
I/O Port Check on Service Sheet BD4. Otherwise, continue with 
atep 7. If no signatures are faulty, perform the  other cheeks on this 
eervice sheet. 

7. Remove A13U14 and U15 from their sockets 

0000 ww 

CFP3 8249 
4AH4 8PPU 
U637 OPA6 
UB37 U637 

3. Key in the Direct Control Special Functions 
indicated below. Wor each setting, check the pins 
on U13 indicated. 

[CAUTION 

The IC sockets ore a high-grip type. Their lifetime is 
limited to only a few insertions. Use caution when 
remouingorinssrtinglCs to avoiddamage to the socket or 
IC. 

8. Checkthefollowingpointswiththesignatureanalyzerprobeithe 
pin numbers for AllU15 are the socket pin numbers): 

YAP3 
3U50 
U637 

HU31 

RAHH 

TightenSMCconneclorsto0.6N.mf5in. lb). Hand tight. 
ening ofconnectors i s  inrrufficient. Hand tightened can. 
nectors can work loose and  cause reduced performance, 
malfunctions, or damage to the instrument. 

Equipment 
Oscilloscope ....................... HP 174OA 
Signal Generator..  ................ .HP  8640B 
Signature Analyzer ................ HP 5004A 

Q Stage 1 Check 
1. Disconnect all cables from the A l l  Counter Assembly. Far 
Option 002 only, connect W31 (yellow) back t o A l l J 5  (INT 10 MHz 
IN) using a n  extender cable. 

2. Set signal generator to 82 MHz CW at 0 dBm. Connect its RF 
output to A l l J l  (-8 IN). 

3. Jumper pin 10 of U1B to A l l T P l  (GND) to enable atage 1 

4. Key in 0.314 SPCL to assure SA Initialization is disabled. 

6. Connect a high-impedance, dc coupled oscilloscope to the collec. 
tor of $2 then the collector of $1. The oscilloscope should have a 
lowcapacitance 101 divider probe. The waveform should be sin" 
soidal and  'ITL compatible with a period of approximately 24 na. 

H i n t  Pins 4, 5, and  6 of UIA should be ECL low. Pin 11 of UIB 
nhouldbeanECLsquarewavewithaperiodof160ps. Seelogiclevel 
definitionson theservicesheetsehematicfortheECLlevela used in 
the instrument. 

c 
0 
0 

PI1 

1 
2 
3 
4 
5 
6 
7 
8 
9 
IO 
11 
I 2  
13 
14 
I S  
I6 

- - 
- 

- 

01r8c1 Control 

0.310 

4. For Option 002 only, temporarily unplug the 
A l l  Counter Assembly; tape aver pin 34 of the 
edge connector with a small piece of tape so it can 
no longer make contact, then plug the  assembly 
back in. 
5. Key in 0.300 SPCL to enable the Oven Warm 
Readback Circuit readback. The display should 
read 0001.0000 (oven cold). 
6. Ground the end of R39 tha t  connects to pin 34 
of the edge connector. The display should read 
0000.0000 (oven warm). 
7. Key in 0.000 SPCL to  disable oven readback. 
Check pin 6 afU15B (the dO(L) line) with the oseil- 
loscope. The signal should be a steady TTL high. 
8. Remove the tape from pin 34 of the  edge con- 
nector. 

H i n t  If faulty, check thecomponents associated withthefuat faulty 
node (relative to the signal flow). 

10. PluginAllU14. Check thefullowingpaintswith thesignature 
analyzer probe: 

H i n t  Note tha t  some of 
the outputa of Stages 1 
andacannot  bechecked 
because the data occurs 
a t  a higher rate than 
the signature analysis 
clock. 

u5 u7 UI I U14 

EPPU 
H9FP 

CFP3 
- 

- 
- 

0000 - 
- 
- 
- 

OAHU 
3UtO 
U637 
- 
- 

747P 
YPGC 
HSFP 

uc92 
UC92 
0000 

OAHU 
1P16 

OAHII 
9AP3 
3U50 
U637 

- 

- 

- 
- 

32P1 

8714 
8U7U 
U382 
3202 
0000 
SPC7 
H W H  
U74A 
FHSF 
8PH6 
8U7U 
U637 

nu7u 

- 
- 

9053 
2P6C Ilini: If the only iailurr 16 with ~ . 3 1 6  n check of 

the voltmeter input,. check pin 10 u l  t.'2OC which 
ShouldbeaTTLhigh .  Pin8ofC2UCshnuld bcn  
rr l ,  aquare W P \ P  with a paritid Id 100 "a. 
6. Kemwr t h r  ahon from AI 1TP6 Check pin 2 
of C7 which should be a TTL low.  

UCY2 4 
HU31 5 
HU31 6 
00w 7 

Hint: Iffaulty, theproblemiswiththedatalineitsel$see Q C P U  
I/O Port Check on Service Sheet BD4. 

9. Check the following points with the signature analyzer probe: 

9AP3 8 
8AHH 9 
1P16 10 
9AP3 11 
1J3R2 12 

5 
I0 
I1 
12 
13 
I4 
15 
16 

J4 Select Decoder, Data Latch, and Oven 
Warm Readback Clrcult Check 

1. For Option 002 only, connect W 3  (yellow) 
to A l l J 4  (10 MHa IN) w i n g  a n  extender cable. 

3u5o 13 
u637 14 

15 
16 

- 
- 

L 

Hin t  I f a  signatureisfaulty, check thecomponents aasociated with 
the first faulty node (relative tothe aignal flow). Otherwise, the fault Counter-Time Base Circuils 

SERVICE p / o  SHEET ~ i i  1 6 8-126 



Service Model 8901A 

CHANGES 

All serial prefixes 

2623A and above 

In the Troubleshooting Section: 

0 - In a Stage 1 Check, step 1, change AllJ5 to AllJ4. 
0 - In @ Stage 2,3, and 4, Count "hansfer Logic, and Counter Gate Control 
' Check, step 7, change A13U14 to A11U14. 

On the A1 1 schematic: 

0 - R16 - Change the value of R16 to 1 k ohm. 

On the A l l  schematic: 

0 08901-60292 - Change the part number of the the A l l  Counter Assembly 
(standard) to 08901-60290. Change the part number of the Al l  Counter 
Assembly (option 002) to 08901-60291. 

rev.OlNOV89 

ss17 
8-126.1 



Service 
Model 8901A 

.J 

P/O A1 1 ASSEMBLY 

I i  

I t  

' "  

b I 7  
-All  

Flpurs 8.103. Counlar -Counter Clrcullc Schsmallc OllUrlm 

8.127 
Figure 8-102. PI0 A l l  Counter Assembly Component Locations 

(Counter Circuits) 



Model 8 h l A  

1 
1 
h 
b 
7 
ti 

I 1  

SERVICE SHEET 18 -CONTROLLER - MICROPROCES$OR 
(P/O A13) 

OTHERREFERENCES 

AMU12 13 N U H  1071 P1U9 R6AS 89HC HCM UPGU P67S 
A131112 12 l 'kt i3  CHBC H738 FFU3 5085 PS7A 6YFU HF09 
A13Ul2 I 1  HW4 11937 R6CP A68F AIS6 FC10 9Al4 AB24 
A13Ul2 10 0959 UR52 FHUF POUY BBUU 29UP CP711 AOU6 
Al3Ul2  9 U8oC I A B H  CR9R 76AA L'C8A 68dA Fl1A RF'Z7 
Al3U12 7 U451 UZOU P8nl HC5O 0967 CPUl 81C6 H63A 

ALlULB 9 0147 PIXY 2119A 1019 9UFO 39H3 KO64 RASS 

* Block Dingrum .. . . . . s e r v r C r s t ~ e ~ t n ~ 4  
Pnrts Liat .. .. . . . , , . Payr6.2'1 
Direct Control Special F u ~ t ~ m a  , . . . . . Page 8 s  
J i g n a i u r ~  A d g s t s  . . , , . .  PnReX-I8 
I'rmciph c r f  Operation . . . . . . . . . . . Pnge & i d  

TROUBLESHOOTING 
General 
Prucvdurrn fur clitckiag the C'ontrollcr As.embly are given Iwluw 
The r i r c u i h  111 chrrk H W  markvd O I L  the achcmntrc dinaram by a 
hexagon with n check mark and  a number matdr, e.y , 0. In  
additiun. any  pmnia o u 1 * ~ l c  i h e  ialiclvd circuit a r m  that  must be 
rhcckcd nre &Is0 Bdcntbfrcd Ptxed signdls are a h  ahown on the 
a rhemat i r ina id ra  herayun.e.y..(s:vto - I  I i d $  Errend theboa rd  
aseembly where nceessnry 11) make rnraauremenl*. 

H 0.000 
&OFF 

MOS and CMOS ICs can be damaged by static charges 
andcircurt transients. Donot remove this assemblyfrom 
the instrument while power in applied. Discharge the 
boordandreploeementlCto thesamepotential. (Use the 
eonds<tive foam pad provided in the Servrce Accessory 
Kit HP 08901-60089.) When unplugging ICa, place the 
board oa a conductive pod. When the IC is unplugged, 
insert i t  into the foam also. 

Several ICs on thia assembly are held in hiah-grip 
sockets. Boththesocketondthedeuieeeon bedamagedrf 
an ottempt is made to  remove the device with an IC 
extraction tool. The recommended procedure IS to first 
ground the tip of a small blade-type screwdriver. then 
slide the tip between the IC and the socket and slowlypry 
up the IC one pin at (I time 

If the Modulation Analyzer powers UP correctly, i t  is a strong indica- 
tion tha t  the Controller circuits are operating properly. I n  most 
case5,thetwomoat common indicationsofa Controller f au l t i s iha t  
the instrument fails to complete even the first phaseof the power-np 
routine o r tha t  i t  behaves veryerractically. However, bevery careful 
about assuming a Controller failure when the instrument behaves 
erratically. Because of the close interrelationship of i he  circuit 
components. the da t a  feedback loops. and  the software, a failure 
tha t  i s  occurring in one section of the instrument can affect other 
areas. Forexample, almastanyrnalfunetion will p reven t theMdu .  
lation Analyzer from tuning properly. 

I n  addition, keep the fallowing pointsin mind when troubleshooting 
the Controller: 

L H L H L H I. 
L H L H L H L H  

SERVICE SHEET 18 (Cont'd) 
3 Connect the signature analyzer start  and  stop to the pin un the 
IC listed below. Then check the indicated CONTROL BUS teat 
points on the extender board with the signature analyzer probe. 

SERVKE SHEET 18 (Cont'd) 
Hint. l fp in  8 a f U l C  does not go low, mommtan ly  ground i t  l i t h e  
power-up/rcsct functmn then procceds normally, cheek the Power 
On Reaet emcut.  

@ Memory 

SERVICE SHEET 18 (Cont'd) 
1 It is important to understand the atruelure of the Controller's 
buses. Dataon these busestsoften unstuble urrneaningleasbecause 
of multiplexing, switching transients, and open collector circuits. 
Those conditions came no problems for the Controller i t d f  since i t  
i s  synchronous a n d  knows when the bus lines contain stable si* 
nals.  iThisia alao true for the signature analyzer.) However, this is 
not true of other instruments testing the Controller such a8 a logic 
probe or aaeilloacope These test inatruments, though, can still be 
used to ekamine qualitative factors such as general activity, logic 
levels, waveform timing. and bus conflicts. 

NOTE 
Thesignoliirvs hpiow.reuairdonlyfortheROM~wlth the 
speerfwd part num her. rnn.wlt Section VI1 BACKDAT- 
ING or the Manual Changes Supplement for signatures 
corre8pondm.c to XOMs wrth other part numbers. 

'OM Check 

NOTE 
Thrs chuck 1s a continuation of the Controller Kernel 
Check ofSeruiea Sheet BD4. 

I 1  

Slgnalurs on CONlROL BUS 0111 lei1 Pdnl * 
2 ,  S,ncebusstructurea~laumakeitposs,bleformanydevicestobe 
connected tagether on a single nade, finding the one bad IC P i n 0  I 2  3 4 5 6 I 
such a node can be difficult, A Current trscer is  useful for this 

1 Switch LINE t o S T H Y .  Hemove A13U16 iCFU External Hegis 
k r  -RAMI from 11s socket. Extend A13 Controllcr Asacmbly with 
the Digital TeSUExtender Board. Extend A14 Kemate Interface 
Assembly in front of A13 on normal extender boards. Switch LINE 

SlariiSlop 
ROM 

1 AlSUlP I S  0FW HIA3 F272 CSHY F361 5727 HY7H A31H t" nhr 

9 llHiY 

3. The Controller ia a sequential processor. Program flaw depends 
on a long aequence of instructions and  events. If even a single hit of 
information is incorrect, the entire sequence can be changed. Rad 
memory bits are the most common B O U ~ C ~  of single-bit errore. 

4. The proper operatiirn of the clock circuit8 is critical. 

5. An  impruper reset can c a w e  the Controller to appear to be 
running, hut i t  may be incorrectly initialized or running the wrong 
sequence of software. 

6. Interrupts are edge triggered. A stuck interrupt will interrupt 
once a n d  then never again.  An intermittent interrupt will keep 
interrupting. When the Controller is interrupted, the measurement 
i s  aborted, and the complete meaaurement cycle restart8 at the 
beginning. Therefore, if the intermittent interrupt occurs f r e  
quently, i t  will completely prevent the instrument from operating. 

Equipment 
Digital TestIExtender Board . . . . . . , H P  08901.60081 
Signal Analyzer. ,  . . . . . , . . , , , , , . . . , HP 5004.4 

(3) Power-Up and Reset Check 

NOTES 
The HP.IR cahle W30 nerd not be connected to A14 

A I 3  and A I 4  may bc tnrcrlcd into on.,' of the three rrpvn 
slots 6n the Dtgital Scctron. 

2. Short  A131'PZ (KESHTI to A131'Pl IONDI. Switch the ROMC 
switches on the extender board to ground. On the extender board, 
connect the signature a n a l ~ ~ e r  clock to WRT, start  and stop to 
ADDRESS 15, and ground to GND. Set the signature analyzer's 
start  to t r imer  on a falling edge and stop and clock to trigger on a 
rising edge Check the following pins on A13U12, A13U13, and 
A14UlH (see Service Sheet 22 for A14U18) with the signature ana -  
lyzer probe: 

S i g m s r s  
Selected Pin on 

RON 113UIZ 

I I 
UIUZ 
P352 

1-Switch LINE to STRY. Extend the A13 Controller Assembly 
with the Digital Test/Extender Board. Switch LINE to ON. Check 
the sequencing of the TEST LEDs. If the TEST 1,EUs are able to  
sequence through the power-up routine, even though errors areindi. 
csted,  see the Power-Up Checke of Service Sheet H U 1 .  If the TEST 
LEDs come on and  remain i n  the  random state as specified in the 
Power-Up Checks, perform step 2. 

Hint. A faulty signature indicates a faulty ROM. 

@Enable Decoder Check 
1. 
each setting, check the pins on U17 indicated 

Key in theDirect Control SpecialFunctionaindicated below For 

Counter - Counler Clrculls 

SERVICE SHEET 

SWWCe 

SERVICE SHEET 18 (Cont'd) 

- 
Hint. 1f"enable ~ 7" is bad, these special functions cannnt be keyed 
into the Lnstrument (perform the Front-Panel Keys and  Scanners 
Cheek - using Signature Analysis on Service Sheet 201 

@) Select and Daia Buffers Check 
1. 
each setting, check the pins indicated 

Key in the Uirect Control Special hnctionsindicated below. Far 

Olrscl Control 
Speclal 

Funcllon 

Llual ITTLl aI U16 Pln 

LeuellTTLlst U I B P l n  Dirscl Control 
Special 



service 

CHANGES 

Model 8901A 

2212A and above 

2623A and above 

In the SS18 troubleshooting: 

0 Check 2 - In Memory Select Decoders and ROM Check, replace the 
signature analysis and part number tables with those found on page 8-128.3. 

On the A13 component locator: 

0 ClO, C11, L l  - Delete C10, C11, and L1. 

On the A13 schematic: 

0 ClO, C l l ,  L1 - Delete C10, C11, and L1. 

rev.OINOV89 
SS18 

8-128.1 



Model 8901A 

SS18 
8-128.2 

Service 

Reserved for future chunges. 

rev.01 NO V89 



Service 

5 

P64P 
A670 
HC04 
P57A 
FC40 
29UP 
588A 
CPUl 
pC30 

Model 8901A 

6 

167F 
A075 
UP6U 
69FU 
9834 
CP7H 
W l A  
84C6 
5475 

- 
ROM 

- 
1 
2 
3 
4 
5 
6 
7 
8 

11 - 

0 

IPU9 
4P82 
N U H  
Pf63 
H5C4 
0959 
2CA4 
w51 
3378 

Signatures for @) Memory Select Decoders and ROM Check, step 3 

1 

4HOC 
4P18 
4071 
CHC3 
U937 
U952 
1A8H 
u20u 
673F 

IC 

A1 3U12 
A13U12 
A13U12 
A13U12 
A13U12 
A1 3U12 
A1 3U12 
A1 3U12 
A14U18 

1 ROMNumber 

- 
w - 
%ill 

15 
, 14 

13 
12 
11 
10 
9 
7 
9 

- 

- 

Signature on CONTROL BUS DATA Test Point 

2 

U93P 
sun 
P1 u9 
H738 
86CP 
FHUF 
C898 
P807 
3250 

- 

- 

3 

76PU 
22c5 
86A5 
FFU3 
A58F 
POU9 
76A4 
HC50 
AFc9 

- 

ROM Part Numbers 

4 

391 9 
1 %AH 
89HC 
5085 
A1 36 
65uu 
UC8A 
0967 
51\23 

- 

1 
2 
3 
4 
5 
6 
7 
8 
11 

Part Number 

08901-80040 
0890190041 
08901gooll 
08901-80012 
0890180013 
181 -26 or 08901 -8001 4 
08901 90039 or 08901 -8001 5 
08901-80025 
181 8-1 364 

7 

4119 
025A 
P675 
HF09 
A624 
AOU8 
8627 
H63A 
9FU9 

- 

rev.OlNOV89 
SS18 
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Service Model 8901A 

SERVICE SHEET 19 - CONTROLLER - ROMS (P/O A13) 

OTHER REFERENCES 

Block Diagram . . . . . . . . . . . . . . . . . . . . . . . . . .Service Sheet BD4 
PartsList .... ...... . ...... ... .. .... . . .. . . . . .. ... Page6-25 
Direct Control Special Functions . . . . . . . . . . . . . . . . . . Page 8 8  
Signature Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 8-18 
Principles of Operation . . . . . . . . . . . . . . . . . . . . . . . . . . Page 8-74 

TROUBLESHOOTING 
Procedures for checking the ROMs are given in the Memory Select 
Decoders and ROM Check on Service Sheet 18. 



Service Model 8901A 

All serial prefixes 

CHANGES 

On the A13 schematic: 

e US, U6, U7 - In the Table of Transistor and Integrated Circuit Part Numbers, 
change U5 to 08901-80011, U6 to 08901-80012, and U7 to 08901-80013. 

reu.OlNOV89 
ss19 

8-130.1 



Model 8901A 

P/O A13 ASSEMBLY 

E 

19 
PlPAll 

Flours 81m. Cantrollor - n O M i  Schamille Oliorim 
8131 

Figure 8.106. PI0 A13 Controller Assembly Component Locations 
(ROM) 



SERVICESHEETZO- KEYBOARD ANDDISPLAY- KEYBOARD 
CIRCUITS ( P I 0  A I )  
OTHER REFERENCES 

Block Diagmm . . . . . . . . . . . . . . . . .  Service Sheet BD4 
Parts List ....................................... Page 6-4 
Direct Control Special Functions . . . . . . . . . . . . . . . . . .  Page 8 8  
Signature Analysi. .............................. Page 8-18 
Prineiplea of Operation .......................... Page 8-75 

TROUBLESHOOTING 
General 
Procedures far checking the Keyboard and  Display Assembly are 
given below. The circuits or points to check are marked on the 
schematic diagram by a hexagon with a check mark a n d  a number 
inside, e.g., @. I n  addition. any  painta outside the labeled circuit 
area tha t  must be checked a re  identified. Fixed si nals are also 
shown on the schematic inside a hexagon, e . g . , ( m )  
Removethefront.panel assembly togain access to thecircuit sideof 
the keyboard. 

Equipment 

Signature Analyzer. .............. H P  5004A 
Voltmeter ...................... . H P  3455A 

@Keystroke Detector Check 
1 Press any key and  obaerve TEST LED (2 )  on the A13 Controller 
Assembly. Each time the key is pressed the I X D  should toggle, i .e,  
changestate.  If i tdaes,  thecontroller is being properly interrupted. 

2. Hemove the ribbon cable W2O 
3. Cheek the following voltages: 

Oirecl Control 
Specid 
Funrlinn 

u 750 
0.760 
0 7 i u  
0 7bU 
0 790 
0 7.40 
0 7 B 0  
0 7cu 
0 700 
0 7EU 
0.7FO 

Yellage Llnlts IYdcl on AlU38 Pln 

Olsptay VI. Key Qretsnd 

OlllOWo 1011.0000 1101 0000 

IN/Ai LCL 920 kHz 
3 kH6 300 HI 50 HL 
7s , iB so t1 YS,S 
KFLEVLL ,DM k M  
AUTO OPEH CALIBRATOH S rShrft, 
CLEAR idceirnol point8 kHL , 
IN/A, kHz 1 MHz 

H d B  AVG 
PEAK- PEAK+ 9 
7 6 5 
3 2 1 

Hint: Any key shouldgive thesamevoltagereadinpe.Thevoltagea1 
1J39 pin 2 will be higher t han  the condition of one key down ifmore 
than  one key is down. 

4. Connecta high-impedance,dccoupledoscilloscupeto 1121 pin 1. 
Connect t he  oecilloscnpe's dc coupled external horizontal input to 
U39 pin 2. Press then release any  key. The  dot on  the oscilloscope 
should move 88  follows: 

final position after release o (3) 

position momentarily after release b - - - o position 
(2) (1) when pressed 

SERVICE SHEET 20 (Cont'd) 
H i n t  The dot should dwell at the intermedialr position (21 mommt- 
erily after release of the key for 40 to 60 me. 

@Front-Panel Keys and Scanners Check - from Keyboard 

NOTE 
Thrs check ahsuines proper operation o/ the /dluu,rny 
keys. Shift ,  SPCL. decimal, and all riurner~c. Othertom, 
use Q below rchrch r~quiresosiynafun,anolyrer .  I t  also 
assumes that the Keystroke Detector iuorkaprnprly  f s w  a obouei. 

1. From thr 'l'rciui,lrxhcrulingl'ablr Cam determine the row of 
the key to be checked and enter the Direct Contrirl Sprrial Funetmn 
for t ha t  TOW. (The  display should now show 1111.OOOO.J 

2. 
A I ~ T P S I I N T I  on the A13 Controller Aaaemhb. 

3. Pressinyany kcyintheappropriakrowofthetahle~h~,nldgivr 
thediaplaysl,own.(R'okeydowngivesthedigpIay 1111 0000 PIPS* 
i n s  a key not in the given row gives this display also I 

Uiaable keyboard interrupts by shorting AlYTPl iGKDi to 

NOTE 
To repeat s tep 1 aboue. r f  IS first neces~ury 10 T I - I I L O U ~  ttw 
jumper on the Controller. 

43 Front-Panel Keys and Scanners Check - Using 
Signature Analysis 

1. Ground A13TP7 (TEST 1)) on Lhs A13 Controllcr Assembly. 

2. Coniieetsipnnturennnlyzcrstartandstop toA13TPI,TEST A,. 
Set start  and atop tu trigger on a falling edge. 

3. 
to trigger on a ns ing  edge 

1. Set Modulatiun Analyesr's I J N E  switch to STBY and back to 
ON. Disregard Front Panel Display readouts. 

5. ConnerL the signature analyzer's probe to A13TP5 .TEST BJ. 

6. Press the front panel keys and  note the signature Tlir rigna- 
tures are documented in Pipure M I W  

Hint: Pressing keys simultaneously alters the tilgnsturrb If no 
meaningful results can he obtained, continue on w t h  Step 1. 

Connect signalurr nnalyiri  cliirk In AlSTPil iWRTI Sct clock 

Service Model 8901A 

SHEET 20 (Cont'd) SERVICE SHEET 20 (Cont'd) 
7. Connect the signature analyzer's probe to the points indicated 
in the table below and check the signatures. tNir keys xhuuld he 
prevard.: 

U Z I  

- 
- 

uu0.5 
8PAH 
F767 

AA4P 
F767 
1381 

AA4P 
AA4P 
BPAH 
21P3 

noon 

~ 

- 
~ 

uzz 
u005 
24P3 
F767 
24PJ 
U005 
Fi67 

1,767 
24P3 
u005 
P767 
24PJ 
lJ0U5 
24P3 

__ 

onon 

~ 

- 
~ 

1999 
own 

0000 

0000 I1 
0000 12 
C H A  13 
F767 I4 
GYAU 15 
24P3 16 
I 

Troubleshooling Table lor Q 

lllaOOOO 

16 kHz 

PKE-OISP 
750 ,,# 

AM 
FREQ 
SPCL 
(N/AJ 
PEAK HOLD 
a 
4 
0 

Conlroller - ROM 

SERVICE SHEET 
' ' O  7 9 8-132 



service 

2447A and above 

Model 8901A 

On the A1 component locator: 
0 08901-60261 - Use the new component locator, Figure 8-109. P/O A1 

' (2447A and above), on page 8-132.3. 
Keyboard and Display Assembly Component Locations (Keyboard Circuits) 

CHANGES 

reu.OlNOV89 

5520 
8-132.1 



Model SOIA service 

Reserved for future chnges. 

ss20 
8-132.2 rev.01 NOV89 



Model 8901A 

I 

Service 

Icl 

5 L*Y 

IC I 

Figure 8-109. PI0 AI Keyboard and Displcry Assembly 
Component Locations (Keyboard Circuits) (2447A and above) ss20 

8-132.3 
rev.01 NOV89 



Model 8901A 

1 P/O A1 ASSEMBLY I 

f. 

B 
Figure 8-109, P/O A1 Keyboard and Display Assembly Component Locations 

(Keyboard Circuits) 





PS9 0 a 
p a r i  
P990 
PCY 0 I PP90 

I 9 
S I ZIE'CI 

tlED , 
ZOEO 

i d 9 0  
8390 
ts9 0 
8J90 
1390 
e39 0 
ia9o 
ea9 o 
tam 
ya9 o 
I39 0 
239 0 

Tffg.0 
2 9 5 3  
P890 
8990 
IV9D 
1690 
Z6Y U 
P690 
869 0 

7893 

19EO 
89s a 
PLP a 
uica 
iEE0 
t w o  
FEC 0 
i z c a  
zzco 
tZCO 
SZfO 



SeMCe 

CHANGES 

All serial prefixes 

2212A and above 

2447A and above 

Model 8901A 

On the A1 schematic: 
e - Change the value of R20, R22, R23, R26, and R27 
to 330 ohms. 

o R21, R24, R25 - Change the value of R21, R24, and R25 to 348 ohms. 

On the A1 schematic: 

e DSS, R21 - Delete DS5 and R21 and their connection to +5 V. 
~ ~ 

On the A1 component locator: 

0 0890140261 - Use the new component locator, Figure 8-111. P/O A1 
Keyboard and Display Assembly Component Locations (Decoder and Display 
Cicuits) (2447A and above), on page 8-134.3. 

On the A1 schematic: 

0 08901-60261 - Use the new schematic foldout with revision date reu.OlNOV89. 

reu.01 NO V89 
ss21 

8-134.1 



Model 8901A Service 

Reserved for future changes. 

ss21 
8-134.2 reu.OlNOV89 



Model 8901A 

1 

Service 

n n  pJ 

Ll 

J 

I 

1?1 

Figure 8- X XI. PI0 A1 Keyboard and Displuy Assembly 
Component Locations (Decoder and Displcry Circuits) (2447A and above) ss21 

8-134.3 
reu.OlNOV89 



2 1  
PI0 A 1  
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reu.INOV89 



Model 8901A 

D l n  A 1  ASSEMBLY 

Service 

Figure 8-111, PI0 A1 Keyboard and Display A s m b l y  Component Location% 
(Decoder and Display Circuit(1 

+ .: ,.' . 1 

M 

M 

L.6 
mT&, , 

Flgure 8.1 12. Keyboard ~ n d  Olrpliy - Oacodar and Dltpliy Clrcull: Schamallc Olapram 

81% 



Model 8901A 

SERVICE SHEET 22 - REMOTE INTERFACE HP-IB (A14) 

OTHER REFERENCES 

Block Diagram ....................... Service Sheet BD4 
* Parts [ , i d . .  .................................. Page ti-27 

Direct Control Special Functions . . . . . . . . . . . . . . . .  Page 88 
* Prineiplea of Operation ....................... Page 8-76 

TROUBLESHOOTING 
General 
Procedures for checking thc Remote Interfaec Assembly are a v e n  
below. The circuits to check are marked on the schematic diagram 
b y a  hexagon with acheckmarkandanumberinside,e.g., @. In 
additim, any points outside the labeled circuit area t ha t  must be 
checked are also identified. Fixed signals are a180 shown on the 
schematic inside B hexapnn. e.& 0 1  9 10 +2.l Vdc) . Extend the  board 
ariaembly where necessary to make meesurementa. 

{CAUTIONS~ 

MOS and CMOS ICs eon be damaged by  s t a t x  charges 
and circuit tmns tmts .  Do not renioue t h r s  assembly from 
the instrument while power IS applied. Durharge the 
board and replacement IC to the somepotential. (Use the 
conductwe foam pod prourded rn the Seruree Accessory 
Ktt HP 08901-60089.1 When unpluyytny ICs.  place the 
hoard o n  D eonductrue pod.  When the IC IS unplugged, 
insert it into the foam also. 

Seueral ICs un this assembly are held in high.yrip 
sockels. Koth the socket and f h e d e u m  can be domogedif  
an ottempt is made to remove the devrce with an IC 
exliartion tool. The recommended procedure IS to first 
ground the lip o/ a small blade-typt screwdriorr, then 
slide the tip between the ICond thesocket and s lowlypry 
up the IC one pin at a trrne. 

The following chrcka u w  the HP.IH Punctiunal Check8 in the Oper. 
oting Manual as a basis for troubleshooting the Remote Interface 
Assembly Ilia assumed in tliefollnwinpprncedures tha t  thefailure 
was detected during the functional checks Therefore, it ia only 
necessary to perform the troubleshooting procedure8 start ing with 
the equivalent functions1 check ~n which the failure occurred. Dur 
ing the procedures, the 61.N Service Special Functions (see page 
8-141 are also used to help locate the failure. 

When using the troubleshootin~flnawrharts. 11 is important that  the 
associated notes be read These notea help clarify the atepa tha t  are 
flagged. The troubleshooting procedures assume t ha t  the bus  can^ 
troller and  the bus controller’s HP.IR interface are operatiny piup- 
crly. ThLs meand t ha t  It is assumed tha t  the required inputs are 
preaent at the interface to the Modulation Analyzcr. Always per- 
form all of the HP-IB Functional Checks after any  repair to t h e  
Remote Interface Assembly. 

SERVICE SHEET 22 (Cont‘d) 
Whenusingtheflowcharts,rcferta theRemotelntsrlao,A*srnlbly 
principles uf  uperation to clarify the sequence of troubleshootlng. 
Hefer to Figure 8-113 for a n  explanation of the HP- I8  handshake. If 
replacement of a probable defective part does not correct the Remote 
Interface problem, check a n y  related circuits t ha t  ore connected to 
the faulty area.  Far eromple, Some bus controllara aimultansoualy 
function 8 6  both talker and liatener. Aa H result. they may mask a 
failure of the Remote Interface handshaking capabilities. This can 
happen when either the NRFD or NDAC o u t p u t  driver an lhr IIU. 
failsin a high atate.Thisis averysubtleproblem. Thequickest way 
to determine if thia ia happsning i~ to monitor the driver outputs 
while activating both output levels of the individual dnvers. 

Equipment 
Digital TeatiGxtender Board . . . . . .  .111’08901.600Rl 
Oecilloscope . . . . . . . . . . . . . . . . . . .  HP 1740A 
Logic Probe. . . . . . . . . . . . . . . . . .  HP 6004A 

@ Address Recognltlon Check 
1. Perform the xtepe shown in the Address Itecognltion Trouble- 
shooting Flowchart (see Figure R-1141. 

“2  Remote and Local Messages and the LCL Key Check 0 
1. Performthestepsshownin theRemoteand Local Meraageaand 
the LCL Key Troubleshooting Plowcliart issc Figurc 8-1151. 

Q Sending the Data Message Check 
1. 
Troubleshooting Flowchart (see Figure 8-116). 

@) Receiving the Data Message Check 
1. 
Functional Cheeks lrefer to thc Operating Manual, 

Hint: Most of the circuits t ha t  are wed in this check were used i n  
previouschrckP.ChecktheinputsnndoutputsofgatesUZandll6 If 
theynrcgaod, theproblemcould be11 l~ , th~Contro l l er~sccservmc  
Sheet Id ) ,  or the annunciatorslsee Service Sheet 21) 

y5 Local Lockout and Clear Lockout/Set Local 
Messages Check 

1. Perform t h e  L.ocal Locknut and Clear LockoutiSet Local Mes- 
sasa  portion <if the HP-IB Functional Checks (refer to the Operat. 
ing Manuall. 

Hint. Mast of the circuits t ha t  are “red in thm check were used in 
previous ehceks. If the instrument fails this check, the p r ~ b l e m  I R  

probably in the Controller, see Service Sheet 18) or the front panel 
Keyboard circuits [see Service Sheet 20). 

Perform the steps shown in the Sending the Data Message 

Perform the Receiving the Data Meaaapr portion of the H P ~ I B  

SERVICE SHEET 22 (Cont‘d) 

@ Clear Message Check 
1. Perform the Clear Message portion of the HP4B Functional 
Checks !refer to  the Operating Manual). 

Hint The circuits that  are used in this check were uscd i n  prewoua 
cheeks. If a problem occurs during the Char Message Chvck. repeat 
the previous checks starting at Q Address Recognition Check. 

@ Abort Message Check 
1. PerformthestepsahowninthcAbortMessngeTroulrl~xhooting 
Flowchart iaee Figure 8-117). 

Hint. Most of th* nrcuits that  are used ~n this check were used in 
prrviiiua checks. The flowchart is pnmardy used to check the IFC 
and serial poi1 C ~ I C U I ~ B .  

@ Slalus Byte Message Check 
1. 
tmnal Checks (refer to the Operatinu Manuall. 

Hint. Most of the circuit8 tha t  are used in this chcck were used in 
previous checks. The most important difference ia t ha t  the Con- 
troller must recognize that the Serial Poll Flip-Flop is set andaend 
the status byte when addrsaaed to talk. 

@ Require Servlce Message Check 
1. Perform the Require Service Message portion of the HP-IB 
Functional Checks !refer to the Operating Manual). 

Hmt: Most of the c m u t a  t ha t  are used in this check wcrc used in 
previous checks. The  most important difference i s  t ha t  the Con. 
troller must drive the SRQ!L) line low. I t  does this through gate 
U12D and the P I 0  !U13i. Repeat the check and  monitor the input 
and output of U120. 

@) Trigger Message and Clear Key Trlggerlng 
1 
of thc IIP IB Functinnal Checks (refer to  the Operatma Manual). 

@ Memory Select Decoders and ROM 11 Check 
I 
vice Sheet 18. 

@ Select Decoder and Address Switches Check 
1. 
each iirtting, check the pins on U11 indicated. 

Perform the Status Byte Message portion of the HP-IB Func- 

Perform the Trigger Mersagr and  Clear Key Triggering portion 

Perform the Memory Select Decoders and  ROM Check on Ser- 

Keyin the Direct Control Specid Functionsindicated below. For 

Keyboard and Display - Decoder and 
Display Circuits P/O A I  21 

SERVICE SHEET 

Service 

SERVICE SHEET 22 (Cont‘d) 

Oirncl 
Conlrnl Livnl ITTLl at U11 Pin 

H H  
11 * 
H I I  * I I  
H H H  
H H H H  
H 11 II I1 

I 

2. 
display should be of the form abcd.0000 where 

Key in 0.4i0 SPCL. to  readhack part  of S i .  The 

a-1 If S I D  is open; 
b-l i lHIC is open; 
c-1 If SIB is open; 
d-1 i f S 1 A i s a p e n  

3. Kcy in 0.4tiO SPCL to read back the rest of S I  
and abcd.0000 113H. where The display should be of the form 

a=l if U3B 18 set. 
b=l if S lG is open; 
c-1 i f S l F i s  open; 
d-1 if S1E is men. 

OATA 

DAY - OATA 
NU? V A L I D  

OATA 
V A L I D  

LISTENER 
READY 

LISTENER 
NOT READY 

NRFD 

LISTENER 
ACCEPTED - 

LISTENER I N$?:k%l NOTACCEPTEO 
N O A C  

Start with the talker wnitmg for the IISIPIICI t o  release NRFD (not rcodg for data) indicating it is ready. 

When the IiEtener IS ready NRFD eoea hwh ,falael. The talker then places valid data an DlO l  thruuph 
DlOB and sets IIAV tdata valid1 low Ntrwi 
NRFD then goes low (true, and the talker waifs fur the listener to indtcate 11 has accepted the dnts (or 
Ignored it1 by releasing the NDAC (not data accepted1 t n  a high Ifalse. i c , data is accepted) 
The talker eels DAV high ,false, and ugem wats for the l i s~ener  to release NRFD 
[NOTE that if ATN is true. 811 instruments on the bus must handshake revardlcas of whether theg are 
tnlkors. listeners. or bystanders Beingin remoteorha1 haa nothing to do with handehaking.1 I f  ATN is 
false. they only handshake if addressed 

Figure 8.113. Slmpllfied HP-IB Handshake Belween a Talker and One Llslensr 
8.136 
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S e r Y i c e Madel 8801A 

NOTES 
1. handshake T h  R u n  rridrcntar betbeen t h e  rhous bus controller the status and of the the 

Modulation Anal?rui. If  it LS still on, the kand- 
shake ~ 4 . 5  not completed 

2 the This present spa&/ stntr junetion of t l ic  reads Talk back mid anddisplays Listen flip 

f lops  'sep 6 1 . N  D m p l n y  HP-IS status on page 
8-141. 

This spqcrolfirnction rwds  bock and di8plays 
the prrafnt  t tote of the ATX bus control line 
and the $tote of the Remote Enable FlwFlop .  

3. 

4 Xequn l$  ' i inn't  care". 

5 /wd  If TP9 the L Initial law, the requrrements handshoke to logre input has address satis- 

doto to he Znteifoee Control ROM I f  TP9 IS 
high. this requirement is nut complete. 

6. D u p l o y  HP.IB address set on the Address 
Sautrhe). 

Remember that the checkout proc~rlnre us- 
X U ~ P S  t$at the Mudulotion Analyzer i s  set to 
nddressf4 d i j fcrent  address. Ifchetnstriiment modify the has HP.IS heensetforo Func- 

ltonal Chvcksproceduwond the t,oobleshoot- 
ing infokmation to ,notch the new address. 

Zndicatrd IC is the most lthelr nnlfunctzon. 
Hou,ewt,  if replacement does not f i x  theprub- 
lem, check thPcircuits t ha t  dru.vvrorednLcn 
by the speerficd IC and all iotring and compo- 
nvnlr thot ore mnnrr'tud to the same signals 

S E P  Figtire 8.713 far  a simplified explanatton 
of t h e l I P I B  Handshake 

7. 

8. 

9. 

w-, 

Figure 8-117. 0 Abort Message Check TreubleShOOting 
Flowchart &-, 

Figure 8.115. @ Sending the Data Message Troubleshooting Flowcharl 

Figure 8 I15 Q Remote and Local Messages and the LCL Key Check 
Troubieshootlng Flowcharl Remote Interlace (HP-IB) 

Troubleshootlng Flowcharts 
( P i 0  SERVICE SHEET 22) 

Figure 8-1 14 0 Address Recognition Check Troubleshoollnq Flowchart 
R 138 



h c e  

CHANGES 

Model 8901A 

2424A and above 

3022A and above 

On the A1 4 Schematic: 

08901-60257 - Jn the upper left portion of the schematic, change the part 

0 U8, U22F - Use the schematic partial, P10 Figure 8-120. Remote Interface 
number of the A14 schematic to 08901-60257. 

Assembly (2424A and above), on page 8-138.3. 
In the table of INTEGRATED CIRCUlT PART NUMBERS, change the part 
number of A14U8 to 1820-2740. 
Change the U8 entries in the table of DIGlTAL INTEGRATED ClRCUlT 
VOLTAGE AND GROUND CONNECTIONS as follows: +5V, pin 20; ground, 
pin 10. 

On the A14 Schematic: 

0 R5 - Under INTERFACE CONTROL, change the value of R5 to 2150 R. 

ss22 
8-138.1 



Model 8901A Service 
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Fnyure 8 119. A31 Raniole Interface Connector Assembly Coinponent Locations 



SERVICE SHEET 23 - 115V AND-15V POWER SUPPLIES 
( A l a .  A26. AND A29) 

OTHER REFERENCES . I h c k  IJmgmm . . . . . . . . . . . . . . . . , . . . . Service Sheet H1Y2 
l 'owrr Supply Adjurtment  . . . . . . . . . . . . . . . . . . . . PageW 
Parts l,lCt, . . . . . . . . . . . lJ;w fi-21, 6-4L 8,- 6 4: - ~ ~ i ~ ~ i ~ , ~ ~ ~  I l ioi ,rratiun , , . . . . . , . , , . . PW x-no 

- . . . . . . . . 

TROUBLESHOOTING 
General 
I'rocedures for rheckmg thr tliv and l i V  Puwcr Supplies are 
plven hrlow The circuits or points to chwk air  marked on thc 
acliematic dingrim bg a hexagon with a check mark and a number 
inside P y , Q In addition, any points outside rhe labeled circuit 
areathstmusth*checked iirri~1~~~iilrrilil1rd.Ll'ixedsiyiiolsarealso 
l ihmvn no the srhprnatic inside a hexagon. e e..( + I  Y to 12 I Vdc) 
Extend lhr A10 I'nwpr S o t ~ l ~ l )  Kegulntorr Assembly where neces 
sary to mnkc niensweincnts 'This will require removal of the left 
side C(IYPI a n d  l w u  ' ~ ~ I P W S  anchoring thc asscmbly 

Moat  ilflrn ii c l w d  p n ~ r r  supply IS thc result of a short on ~ t s  out u t  
hw i l r ~ ~ r n l i l i r ~  Ll'dlnw thc 6 
heet H I X  to isolate a short 10 an 

ossemhl.~ Vote that the +Ir>\' supply reinnins un ~n standby 

The supplit.* itre intrnlrprndrnt.  Often a short on o m  S U D D ~ V  w d l  
c h u l  down anorher. The intrrdependency is ab fo l low 

Figure 8-122 A26 Power Supply Motherboard 
8.140 

I I l l h i s  supply  goes dead. I The8e suppl ies  will also go dead: 

Component Locations 

Equipment 

Input Over-Voltage Proleclion Check 

hrrh l h r ,  c covduc~- 

SERVICE SHEET 23 (Cont'd) 
2. Set LIN nodiaaourrcto so I l r D n  116. Sct it8 l p v d  t n  i l d i w r 3  VrmR 
Into 60011. Connect its fi0011 output to the high and  low prongs of a 
power cord and  plug the other end of the power cord into the rear- 
panel line module xrwket. 

3, Connect a high-Lmpedsnce, nc coupled oarilliiacope to terminal 
T I  of tr iar A2fiQ1. The waveform should be a clipped 50 ur 60 Hz 
sinusoid with an amplitude of 3 Vpp or gwater. 

tlint. Ifthevoltirgcisnearzero,checkTl nndA2fiQl. Ifthevoltage 
i x  about 1.5 Vpp, a ahiirt may be O ~ O B S  A26C3 or C4. 

4. Shortterm,nalp1'2andGoftriacA2fiQI. Thewaveform should 
he more heavily clipped and have an amplitude of apprnximntely 
I VPP 

5. Set the instrument's line voltage selector to the proper setting. 

@ Full Wave Reclillers Check 
1. If there are any lumprrs mn the TEST test points ,in the A13 
Controller Assembly. remove them. 

2. Connect R high impedance, dccaupled oscilloscope to the point 
indicated below For each connection, key in 40.0 SPCL or switch 
LINE to STBY then hack to ON to reset the instrument. While all 
front-panel LEl)a arc lighted. check the average dc voltage and ac 
r i p p l ~ ,  loo or 120 H a  lor common mains) which shuuld be os indi 
cated below. 

Pln 10 Check  AveragE Vollsge Maximum I C  R lpa le  
10 nzmxnio Llmltr IVdc)  lYPPl 

I Y " r 4 1  171027 31 7 1" Id 21 18 or or 4 3  40 
1 6  22 "I 44 -13 to -7 

Hint:Anopenrcctifierdiodewillreaultinexcess,veripjrlrattheline 
frequencyLSflor6(1 Hrforcomrnonmsina). An averagevoltagenear 
o r  ahnve maximum indirates no loading by the regulator or 
improper line selwtim I.nrk $ i f  ripple indicntes no Iwdiny Iry the 

@ 115V Regulator Check 
I 

Hint. IfAlVUSl I +  15V) IsoffwIthLINE set LOON, but on wlthLINE 
set tu STHY, the +1sV sopply ix  prahably working proprrlv butthere 
may be a short on its load ithe output d r  crf relay AZGKI I, A26K1 
mag be defective, the Senfie Line Switch may he defecttre, or t he  
Over Current Frotrrticm may be defective or  too near tripping. 

regulator. 

Switch LINE toSTHY A1OL)Sl i t l 5 V 1  should heon. 

SERVICE SHEET 23 (Conf'd) 

2. Measure the vol1ap.r~ , n d m t e d  below wilh I.INE switched to 
STDY and to ON. Use B d r  voltmeter. 'The voltages Kiven are for 
normally loaded. unloaded !all o the rnwmhl ie s  di- connected' a n d  
short-circuit ronditinnR. 

S*IViW Model 8901.4 I 

P/O A10 ASSEMBLY 

? 
Point 10 Typ ica l  Vollige l V d c l  

M e a r u r e  
on A 1 0  or LINE ON LINE STBY 

Hint: If the nhove voltogcs in a column are ciirr~rt .  the supply IS 
working normally undrr l h r  condition stated If th? supply is mril  
latin*, check Alf lCl  and C21 If the supply voltage IS only sllRhtls 
incorrect. perform the Power Supply Adjustmrnl 

@15V Regulator Check 
1. Measure the voltages indicated brlow with a dc voltmeter. The 
voltages given nre fur  no~maII.v hmdrd, unloaded (all other a'iwm 
lilies disconnected'. and short-circuit conditions. 

Polnl to Measure 
or A l O o r  
AzsX110 Normal Unloaded  Short 

Typlcal Voltaga IVdCl 

Pi" 12 :I+ I S 1 1  151 4 6  
B ~ ~ ~ Q I R  -150 -M:I n ' i  

Hint: If the above voltages in a cdurnn are correct. the supply i 4  

workinp normallv undcr the condition stated If the s ~ p p l y  is oscil- 
lating, check AIOC? end ( 2 2  

~ ~ g u r e  8.121. PI0 A I 0  Pow?, Supply Regulator$ Assembly Component Locations 
(-15V Regalator4 

Remote Inlertace (HP-I81 Clrcults 

SERVICE SHEET 
A14. A31 pg 

A26 ASSEMBLY 
/- -- 



CHANGES 

Model 8901A 

All serial prefixes 

2012A and above 

2133A and above 

2212A and above 

230(IA to 2916A 

On the A10 component locator: 

0 - C22 - Find R6 and R2. Parallel with R6 and perpendicular to R2, there is a 
small unmarked capacitor. Label this capacitor C22. 

On the A26 component locator: 

0 CR6, CR?, CR9, vR1, VR2 - Change the following reference designators: 
CR6 to CR7 
CR7 to CR9 
cR9 to cR6 
vR1 to vR2 
VR2tovR1 

On the A26 schematic: 

0 - J5A - On the top left side of the schematic, change J5A pin 7 to pin 8; change 
the color code of this line from 0 to 04. Connect this same line to “E” on the 
A30 LINE POWER ASSEMBLY. 
Change J5A pin 8 to pin 7; change the color code of this line from 04 to 0. 
Connect this same line to ‘C” on the A30 LINE POWER ASSEMBLY. 

0 - B1 - Use the schematic partial on page 8-140.3. This partial shows the correct 
wiring for safely grounding the fan (Bl). 

On the A10 schematic: 

0 R15, Rl?, R19 - Change the value of R15 to 1 k, R17 to 825 ohms, and R19 to 

0 Q7, Q9 - In the table of Transistor and Integrated Circuit Part Numbers, 
1.1 k. 

change Q7 and Q9 to 1854-0811. 

On the A30 schematic: 

0 - C1 - Add C1,O.l pF, between lines “L” and “N.” 

On !he A26 schematic: 

0 - C5 - In the upper left portion of the schematic, add the following note to C5: 
C5 is inserted for Option 004 instrumenta only. 

On the A10 schematic: 

0 Ql,  Q5 - In the Table of Transistor and Integrated Circuit Part Numbers, 
change Q1 and Q5 to 1884-0244. 

rev.OlNOV89 
SS23 

8-140.1 



Model 89OlA Service 

CHANGES 

On the A10 schematic: 

0 - R3, R7 - Change the value of R3 to 422 ohms. Change the value of R7 to 
0.47 ohms. 

On the A10 schematic: 

0 C21, C22, C9, ClO - Change the value of C21 and C22 to 0.022 pF. Change 
the value of C9 and C10 to 10 pF. 

On the A26 schematic: 

0 08901-60294 - Change the part number of the A26 schematic to 08901-602! 
0 - K1 - A26 is shown in two places on this service sheet, to the left of the AI( 

schematic, and to the right of the A10 schematic. On the left-hand schemat 
locate P/O K1 (STANDBY RELAY). Number the switch pivot junction dol 
‘2” and the dot to its left “13.” Number the junction dot connected to the 
anode of CR5 “4” and the dot connected to the cathode of CR5 “5.” On tht 
right-hand schematic, locate P/O K1. Number the switch pivot junction dol 
‘7,” the ground junction dot “11,” and the third junction dot “12.” 

On the A10 schematic: 

0 01, Q5 - In the Table of W i t o r  and Integrated Circuit Part Numbers, 

0 R67, R68 - Add R67 (133 ohms) between the junction of VR2 anode and Q 
gate, and ground. Add R68 (133 ohms) between the junction of VR3 anode 
Q5 gate, and the -15 V supply. 

change 61, Q5 to 1884-0345. 

SS23 
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SERVICE SHEET24 - +5V, 
SUPPLIES (A10) 

S V ,  , AND t40V POWER 

OTHER REFERENCES 

Block Diagram ....................... Service Sheet BDZ . Power Supply Adlustmen1 ...................... P a r e  5-4 
Parts L i s t , .  ................................. Page 6-21 
Principles of Operation . . . . .  

TROUBLESHOOTING 

General 
Procedures for checking the  t5V.  -5V. and  +40VPowrr Supplies are 
given below. The eircuits or points tu check are marked on the  
schematic diagram by B hexagon with a check mark and  a number 
inside. e.g , m. In additiun, any points outside thelaheled circuit 
area tha t  mustbechecked arealsaidentifisd. Fixed signals arealso 
shown on the schematic inaide a hexagon. e.g ,( +I 9 to 12 1 Vde ) .  
Extend the A10 Power Supply Regulatura Assembly where nece(l- 
nary to make mcnsurcments. This will require removal of the left 
side mver and  two screw8 anchoring the assembly 

Mast often a dead power mpply ia the result of a short  o n  i ts  output 
which originates o n  one of the other assemblies. Fallow the @ 
Power Supply Check an Service Sheet BD2 t o  isolate a short to an 
assembly. 

Equipment 
Oscilloscope ..................... HP 1740A 
Voltmeter ....................... IIP 3455A 

@) t 5 V  Regulalor Check 
1. Measure the viillagsa indicated below wlth a dc voltmeter. The 
voltages given are for normally loaded. unloaded [all other assem- 
blies disconnectedl, and  short-circuit conditions. 

Polnl l a  MUMWD 
o n A l D o r  
A l B X A l O  

TP5 
Pin 6 28 
UlD Rn 14 

Typlwl Yollaga IYdcl 

Normal I Unloadod I Shoo 

+5.3 f5 3 n o  
+53 1 t 5 . 3  I t u 1  
t13 7 113.7 -9.6 

SERVICE SHEET 24 (Conl'd) 

@ S V  Regulator Check 
1 Measure the voltages indicated below with a dc voltmeter. The 
voltages given a w  for nurrnally loaded, unloaded (all other assem- 
blies disconnected), and  short4rcuit  conditions. 

POhl b Measure 
on L l O o r  

typlrrl Val l lpa [Ydcl 

h n  17, 39 

Hint. If the above valtngcs in a column are correct, the supply is 
working normally under th? condition stated. 

(,'3)+40V Regulator Check 
1. Measure the voltages indicated below with a dc voltmeter. The 
voltages given are for normally loaded, unluaded (the HF Section 
disconnected), and short-circuit conditions. 

I Model 8901A Service 

POlnl IO Typlcai Yollaoa IVdcl 
Marure 
O n A l O  Normal Unloadad Shorl 

CathodeCRR i6R t66 +G0 

H i n t  If the above voltages in a column are correct, the supply is 
working normdly under the condition stated Line ripple at the 
cathode of CR8 should be between S a n d  4 Vpp under normal load. 
ing. 

Figure 0-125. Pi0 A10 Power Susplv Resulaton &rdarnblv Component Locations 

Hint: If the  above voltages in a column are correct, the supply is 
working normally under the condition 81ated 

2s , i s v  and -1%' Power Supplies 4 P . 0  A10. A26, A29. and A30 
SERVICE SHEET 



Service Model 8901A 

CHANGES 
I " 

On the A10 component locator: 
0 R43, CR13 - Change R43 to CR13 and CR13 to R43. 
0 E - Add a test point flag, TP8, to the test point located to the right of 

center of the the board. 

On the A10 schematic: 

0 - TP8 - Add test point, TP8, to the base of Q17. 
lbreak Add TP8 to the Table of Reference Designations. 

On the A10 schematic: 

0 - all - In the Table of lkansistor and Integrated Circuit Part Numbers, change 
Q l l  to 1884-0244. 

On the A10 schematic: 

0 - Q11 - In the Table of k s i s t o r  and Integrated Circuit Part Numbers, Qll to 

0 - R69 - Add R69 (46.4 ohms) between the junction of VR9 anode and Qll gate, 
1884-0345. 

and the -5 V supply. 

rev.OlNOV89 
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P I 8  A29 ASSEMBLY 

PIN 1 

I- 

( M P l  U N D E R  SCREW O N  OPPOSITE 
SIDE OF H E A T  S INK)  

Figure 8-1 26. P/O A29 Series Regulator Heat Assembly Component Locations 
(+40V and +5V Regulators) 
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Service Model 8901A 

CHANGES 

On the A25 schematic: 

0 L C1 C2 - Change the value of C1 to 0.01 pF and C2 to 100 pF. 

On the A25 schematic: 

0 08901-60120 - Change the part number of the A25 Audio Motherboard 
Assembly to 08901-60120. 

On the A25 schematic: 

0 XA5, X7, X8, X9 - Add a line connecting XA5 pin 28, STOP COUNT (H), to 
X7 pin 8, X8 pin 8, and X9 pin 8. These pins are currently labeled NC. Label 
the pins, STOP COUNT (H). 
o. J2, X7, X8, X9 - Add a line connecting 52 pin 7, e=2(L), to X7 pin 30, X8 
pin 30, and X9 pin 30. These pins are currently labeled NC. Label the pins, 
e=2(L). 
o. - W23 - Use the schematic partial, P/O Figure 8-129. Audio Motherboard 
Schematic Diagram (2021A and above), on page 8-144.3. 

-~ 

On the A25 schematic: 

0 08901-60286 - Change the part number of the A25 Audio Motherboard 
Assembly to 08901-60286. 

mv.OlNOV89 
SS25 

8-144.1 
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Reserved for future changes. 
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service Model 8901A 

w-< 9 <+ 
I t  3 9  I 

P/O Figure 8-129. Audio Motherboard Schemtic Diugram (2021A and above) 

rev.01 NOV89 
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Model 8901A 

A27 ASSEMBLY 

Figure 8-130. A27 Digital Motherboard Assembly Component Locations 
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Model 8901A Service 

2128A and above 

CHANGES 

On the A28 schematic: 

0 08901-60139 - Change the part number of A28 RF Motherboard Assembly to 
08901-60139. 

rev.OlNOV89 
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A28 ASSEMBLY 
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I- 

Figure 8-132. A2B RF Motherboard Arrembly Component Locations Flgura 1.133. IIF Mothorboard Schnmillc Olagram 
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Model 5901A 

Olnd Control 
Spiclrl 

Funcllan 

0191 
0 192 
0 193 

SERViCE SHEET 28 - FM CALIBRATOR (OPTION 010, A51) 

OTHER REFERENCES 

Block Diagram , , . . . . . . . . . . . , . . . . . . . . . ServireSheet UD3 
FM Callbratar Ad~us tmen la . ,  . . . . . . . . . . . . . . . . . . Pages-14 

. .  . . .  , . .. . .  . .  . .  . . . . . . . . . .  Page6-53 
Direct Control Special Function6 . . . . . . . . . . . . . Parr H a  
Principles of operatLon . . , . . . , , , , , . . . . , , . . . . . . l'agr 8-81 

TROUBLESHOOTiNG 

General 
Procedures f u r  checking the FM Calibrator Aabembly are given 
below. The  circuits to check are morked on the sehematlr diagram 
byahexagniiw,thacheckmark.ndanulnber~nslde,c.g ,a I n  
addition, any  points outside the labeled circuit area that must be 
checked are also Identified. Fixed signals arc also shown o n  the 
schematic inside B hexagon, e.g ,(+I R to + L  I Ydc) Extend the board 
assembly where necessary to makc menmrcmentS. 

1-1 
TigtitenSMCcanneelors to0  GN.mihrn lh). Hand tlghi- 
enrng of eonnec t~rs  is msufftficwnt. Hand tightened con 
nectois can work loose and cause rvdiieed per/oormaace, 
malfunctions, or damage to the instrument 

Equipmenl 
Oscilloaoope , , , , . . , . . . , , . . . . . . , . , HP 174iIA 
Voltmeter , , . . . . . , , . . . . . . . . . . . . . . IIP 3455A 

@ Trapezoid Generation Circuits and Mode Control Check 
1. Measure pin3 of U1 wi tha  dc vdlmster The voltagcshould be 
between-12 3 and  -11.5 Vdc. 

2. 
should be between-10.6 and 9.6 Vdc. 

3. 
between -5.4 and -4.7 Vde. 

4 .  Key in the Direct ControlSpemal Functions indicated below. For 
each setting, check the points indicated with a high-irnpedunce. dc 
coupled oscilloscope 

Measure the collector of YlO with a dc voltmeter. The voltage 

Measure p in6  of U3 with a d e  voltmeter. Thc voltage should Ibt 

- 
Y n l l a i i  Level lVdcl at 

U5A Pin8 4 L 6 USA Pin I 151TP3 A5ITPZ 
- 

10 St" 9.s -10.6 t" *.5 +0.6 to tl.O 4 .01  to 0 
-10 5 to-95 -0 11" 0 - lU  II to -10.3 4 :IS to  -0 31 

See 1 I). SOCL21 see (31. see 14) 

SERVICE SHEET 28 (Conl'd) 

9 0 T 0 1 1 0 ~  + 
lRlSE A N 0  FALL RATESATCENTER O F  WAVEFORM 
BETWEEN IOAN020mVlwl  

SERVICE SHEET 28 (Cont'd) 

2 10.1 MHz VCO. Output Amplilier, and 

I ( h r n r i  1 . in ac coupled osc~lloscopc to A5151 
110 M H r  OUT'. Suitcli t h r  ~ n g u t  of the oscillo- 
s i o p e  to.-dl!lor terminate theinput m50 l lus inga  
tee 

2 .  Key m 0 191 YP('1. 11, set the VCO frequency 
to Io" 'The uecillcmrripr waveform should be as 
S<,Il<,WX. 

Counter Butler Checks 

,'i I'oiirwcl d high-imprdancu, dc coupled oscillo- 
scope to  A5lJ2  (10 M H z  O L W i  The oscilloscope 
input ahuulil have a low capnatdnce 10.1 divider 
probe The wavcform s l i i ~ u l d  bea  TTL.compatible 
q u a r r  wave 

4 ('cmnectWJ4 toA5l J2  Use anextendercable 
I f  necessnry to make the rnnnrrliun 

5 Key in 0.191 S H ' I ,  t h e n  46 3 SI'CI. to set the 
10.1 M H L  V( '0  frequency to  low and  mad it with 
the internal counter. The display should read 
between 1~1i190~i(i a n c ~  iniiooo 

Hint: If the dwplar is srossly in error but the 
periodufstcp?iscarrect,chnck thecaunter.Ifthe 
dlsplay 1s only slightly in error, perform the YM 
Cnlilrratiir Adjuatments. The  voltage a t  A51TP2 
ITRAPEZOID OUT1 should be between -10 and 0 
mVdc. 

ti. Key i n  0.192 SPCI. lhen 46.3 SPCLto  set the 
frequency tu high and  read it. The  display should 
read 6000 to 7600 higher than  in step 6. 

-350 Hint. and-310 The voltage mVdc. at  A61TY2 should be between 

7. Reinstall A61 and  eecure it with i ts  screws. 
Reconncct the cahles to A51. Reconnect any other 
asspmblies in their normal configuration, Con- 
nect CALIBRATION OUTPUT tu INPUT. 

8. Key in 12.1 SPCL to measure the residual FM 
01 rhr FM Calibrator. The  display should read 
0.1 10 kHz or lees. 

Hint. If residual FM i s  excessive. change VR6 
then VR5, 97, Q2 as first tnes. 

"3  Select Decoderand Data Latch Check 0 1. Key i n  0.190 SPCI.. 

2 Check pin 1 of U7 with a high-impedance, dc 
coupled oscilloscope. The waveform should below- 
going TTL pulses with psriod of approximately 7 
ms. 

,3 Checkpinsl1,15,and16ofUB. Pina15and16 
should be TTL low, pin I1  should be the eomple- 
ment of the woveform in step 2. 

4 
should be TTL high. 

Key in 0.193 SPCL. Pins 15 and 16 of Ua 

4 RF Motherboiar; 3'51 
SERVICE SHEET 



Service Model 8901A 

CHANGES 

All Serial Prefixes 

~~ ____ 

2021A to 2609A 

2212A and above 

254349 and above 

2616A and above 

On the A51 schematic: 

0 C18, C19 - In the OSCILLATOR COLLECTOR SUPPLY, change the 

0 - R24 - Add an asterisk (*) to R24 to indicate a factory selected component. 
reference designator C18 to C19, and change C19 to Cl8. 

On the A25 schematic: 

0 08901-60120 - Change the A25 assembly part number to 08901-60120. 

On the A51 schematic: 

0 - CIO - In the TRIANGLE GENERATOR, delete ClO, and label pin 1 of U4 
"NC". 

On the A51 schematic: 

0 - W - In the table of k s i s t o r  and Integrated Circuit Part Numbers, change 
U4 to 1826-0371. 

On the A51 schematic: 

0 - Q9 - In the table of " r a n s i r  and Integrated Circuit Part Numbers, change 
Q9 to 1854-0295. 

On the A25 schematic: 

0 0890140286 - Change the A25 assembly part number to 08901-60286. 

rev.01 NOV89 
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Flours 8.135. FM Cillbrilor l c h ~ m i l l c  Dligrsn [Optlori 0101 

aim Figurs 8.134. A51 FM Calibrator Arrembiy Component Locations 
loption 010) 
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SERVICE SHEET 29 - AM CALIBRATOR (OPTION ala, ASO) 

OTHER REFERENCES 

- . 
* 

Block Diagram ....................... Service Sheet BD3 
Ah1 Calibrator Adjustments.. .................. Page 5.21 
Parts List .  ................................... Page 6.49 
Direct Control Special Functions . . . . . . . . . . . . . . . .  Page  8.8 
Principles of Operation ........................ Page 8-88 

TROUBLESHOOTING 

General 
Procedures for checking the AM Calibrator Assembly are given 
behw. Thecircurts tocheck are marked on the schematic dia ram 
hyahexaganwitharheckmarkend snumbermside,e.g. ,  d. In 
addition, any points outside the labeled circuit area t ha t  must be 
checked are also Identified. Fixed si mals m e  also shown an the 
schematic inside n hexagon, e.&. (b) Extend the board 
assembly where necessary to make measurements. 

1  CAUTION^ 
%ghte,iSMCronnectoratoO 6".nr( .5m fhl. Handtight.  
enmg of connectors 18 insufficrent. Hand tightened con- 
nectors can m r k  loose and cause reduced performance, 
malfunctions, or damage to the instrument. 

Equipment 
Oscilloscope ..................... H P  1740A 
Signal Generator . . . . . . . . . . . . . . . . .  HP8640B 
Voltmeter ....................... H P  3455A 

@) Modulation Source Circuits Check 
1. 
should be between -9.1 and  -7.9 Vdc. 

2 Omconnect W85 from A50JI (10 MHz IK). Key in the Uirect 
ControlSpeeial Functions indicated below. For enrh aettmg, check 
the paints indicated with B high-nnpedance. dccoupled oadloacope. 

Measure the emitter of Q15 with a dc voltmeter. The voltage 

SERVICE SHEET29 (Conl'd) 

Direct Control 
Spsclal 

Funclion U l A  Pin 4 

SERVICE SHEET 29 (Conf'd) 
l l i n t  k'm all wttinys above. pin 3 of U6 should be as followa: 

i+ y 4 5 T O 5 5 e  

Vollage Lsvel [Ydcl a1 oirect contra1 
Special 

Funclion 

-99 I" -94  

@ R F  and Detector Circuits Check 
I Sol Lh~,signalprnrratorfor 10 1 M H z C W a t  4.5dBm Connect 
Its KF imtput Io ABO.11 , lil MHc IN1 

2 Connect ahiyh.im,irdnnc~.accaupl~doseilloscopeta thzhaseof 
< ) I S  ( p i n  6) .  The ~milli,srape should have a low-capacitance 10-1 
drvider prohe Adlitat the signal Kenerator level for a waveform of 
ti00 m v p p  
:i Ciinnect the osnlloscope to thc collector of Q l D  ipin 111. The 
wabrformufthe L O  I MHzsirnal~houldbrasquarewavewithsome 
ringing and an amplitude iwlwren 550 and 65DmVppexcludingthe 
nngiug.  

4 K O  in 0. IMJ SPCI. to t u m  both modulators off. The waveforms 
at thecollectors of 92and  Qishould be hetween 800and I200 mVpp 
excluding the rinpina and horh waveforms should have the same  
nrnplitudr within 50 mV 

Hint Both mudulntarashoulrl hr off. LhernthodesofCRSand CRR 
should be hctwrcn 0 and -1110 mVdc. 

SERVICE SHEET 29 (Conl'dl 
5. Key in the Direct Control Special Functions 
indicated below. Woreachaettins, check thepoints 
indicated 

Olrscl Control 
Spndal 

Level Excluding Alnging lnvpgl a1 

Fundion CR7 Anode CAB Anode 04 Collsclor 

0.186 2w t a m  a innto zoo 
n mi < I O  mnt0300 1~wto200  
n i 8 ~  200 to 3w zoo to 3no zoo tu 4011 

6. KeyinO lt(6SPCLtoturnModulatorAonand 
B off. 

Hint: None of the following step8 will work pra- 
perly with both modulators an.  

7. Connect the oscilloscope to the collectvr of 
Q19. The waveform ehould he between 1.5 a n d  
2.5 Vpp. 

8. Set the oscilloscope to dc coupled and Connect 
ittothecollectorofQ16.The10.1 MHz waveform 
should be a8 follows: 

4 TU 6 V  

0110 
0.1Y 

9. Connrctadcvoltmetertopin3ufU1andnate 
thc reading which should be between t1 .8  a n d  
t2.2 Vdr. 

10. Connect a dc voltmeter to A50TP2 (XI I.VL). 
The voltage voltmeter in step should Y .  read within i10 mV of the 

11. Conncrt P dc voltmeter to ABOTP3 ( X I 0  LVL). 
The voltmeter should read hetween 4.1 and  t4 
Vdc. 

Hint: The  K10 DC Amplifier has a. gain of -10 and 
produces a n  offset of t 2 2  Vdc. 

@Select Decoder and D a b  Latch Check 
1. Keyin0.1BOSPCL.Checkpin l o f U 8 B w i t h a  
hiph-impedance, dc coupled oseillosmpe.'l'he w a v e  
form should be narrow, high.going pulse8 with a 
maximum hetween t4 and  +A', a minimum b e  
tween -9 and  -1OV. and  a period of approximately 
7 ma. 

2. Key in the Direct Control Special Functions 
indicated below. For each setting. check the pins 
on U9 indicated. 

FM Callbralor (Option 010) 4 SERVICE SHEET 5152 



Service 

CHANGES 

Model 8901A 

~~ 

2021A to 2609A 

2134A and above 

2229A and above 

2616A and above 

rev.01 NOV89 

On the A25 schematic: 

0 08901-60120 - Change the A25 assembly part n d e r  to 08901-60120. 

On the A50 schematic: 

0 - Q9 - In the W l e  of 'Ikansktor and Integrated Circuit Part Numbers, change 
Q9 to 2854-0811. 

On the A50 component locator: 

0 08901-60209 - Use the new component locator, Figure 8-136. A50 AM 
Calibrator Assembly Component Locations (Option 010) (2229A and above), 
on page 8-152.3. 

On the A50 schematic: 

0 08901-60209 - Change the part number of the A50 AM Calibrator Assembly tc 
08901-60209. 
Use the schematic partial, P/O Service Sheet 29 - A50 AM Calibrator 
Assembly Schematic Diagram (Option 010) (2229A and above), on page 
0-152.4 
Q2,03, Q4, Q5 - Change Q2 to 63, Q3 to 64,  Q4 to Q5A, Q5 to Q5B. 

0 Q5, Q9 - In the Table of 'lhnsistor and Integrated Circuit Part Numbers, 

0 - R90 - Change the d u e  of R90 to 215 ohms. 
chaage Q9 to 1854-0071; change Q5 to 1854-0475. 

On the A25 schematic: 

0 08901-60286 - Change the A25 assembly part number to 08901-60286. 

SS29 
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Figure 8-136. A50 AM Calibrator Assembly 
Component Locations (Option 010) (22WA and ab04  
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P/O Figure 8- I37. A50 AM Calibrator Schematic Diagram (Option 01 0) (2229A and aboue) 
SS29 
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i 
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I A50 ASSEMBLY 
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A50 

Figure 1.136. A50 A M  Calibrator Assembly Component Locations 
(Option 010) 

Flpurs 8137. AM Callbrator &himillc Diagram (Option Olffl 
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SERVICE SHEET A (Cont'd) 

Model 8901A 

SERVICE SHEET A 
GENERAL SEMOVAL PROCEDURES 
Top Cover Removal 
1. Removethetwotopplaaticstandoffsantherearpanelbyremov. 
inp the Pozidriv screws from each standoff. 

2.  Unscrew the  Pozidriv BCEW nt the middle of the rear edge o f the  
topcaver.Thiais acaptivescrew and will causethetopcovertopush 
away from the frame. 

3. Lift the top cover off the instrument 

Bottom Cover Removal 
1 Turn the instrument upside down 

2. Kemovethetwu topplaaticstandoffson therear pond byremov- 
ing  the Pozidriv SCIWB from each standuff. 

3. Unscrew the  Pozidriv BCWW a t  the middle of the rear edge ofthe 
bottomcover Thisialr captivescrew nndwill causethe bottom cover 
to push away from the frame. 

4. Lift t he  bottom cover off the instrument 

Slde Cover Removal 
1. Remove the two screws holding each side panel strap handle in 
place (there i s  one screw at either end of each strap handlei. 

2. Remove the strap handle caps and the strap handlee. 

3. Slide the aide panel towards the rear of the instrument and  then 
pull it off. 

Information Card Tray Removal 
1. Turn the instrument upside down. 

2. Remove two plasticatandoffa from oneaideofthe bottom wyer. 

3 Rotate the information card tray away from the remaining two 
plastx standoffs and  remove. 

FRONT-PANEL DISASSEMBLY PROCEDURE 
Front-Panel Assembly Removal 
1. Remove the information card tray. 

2. Pry up the trim strip on the top of the instrument just above the  
front panel with a small screwdriver. 

3. Remove the three screws in the  channel covered by the trim 
strip. 

4. 
bottom channel. 

Remove the two outside B C ~ ~ W B  and  the center screw from the 

SERVICE SHEET A (Cont'd) 
5. Pull the front-panel assembly outwards 

6. To completely separate the front panel from the instrument. 
disconnect the ribbon cable connectors and  the RF cables. 

Separatlon 01 the A1 Keyboard and Dlsplay Assembly 1rom the 
Front-Dress Panel and Sub-Panel 
1. Remove the front-panel ssaembly from the instrument lrsfer to  
Front-Panel Assembly Removal Procedure:). 

2.  To separate the A1 Keyboard and  Dlsplay Assembly from tho 
front-dress panel ( 2 )  and sub-panel i7!, fvst  remove the Keyboard 
and  Displayinsulator(211 byunscrewingthefourpan-headscrews 
122). and  removingthe washersandspacerswhich holdit  i n  place. 

3. Remove thesin remeiningscrewa(26j and washers which fasten 
the A I  assembly to the sub-panel. 

4. Disconnect the front panel LINE ewitch (9) jumpers a t  the A I  
assembly. 

6. Separate the A1 assembly from the frontdress panel and 
aubpanel.  

Separatlon of the Front-Dress Panel and Display Wlndow from 
(he Sub-panel 
1. Remove the front-panel assembly from the inatrument (refer to 
F ron tpane l  Assembly Removal Pmcedure:. 

2. Toremovethefmntdisplay~indow14~,remo~cthethreeretain. 
in~clips(8)andslidetheacreenstra~ghtup~to~~ardsthetopedgeaf 
the front sub-panel). 

3 Toremovethefront-dresspanel(2),removethefront-panel jacks 
1ifpresent)andalide thedress panel downwardltowardsthebottom 
edgeafthefrontpanel) Theb"ttomedgeofthefrontdresspanelwill 
have to be pulled out slightly to allow for clearance of the LINE 
switch (9). 

REPLACEMENT OF PUSHBUTTON SWITCHES AND ANNUN- 
CIATOR LEDs 

To replaceafront-psnclpushbutton key cap, pull l toffandsnapon a 
new one. You will have to  either cemove t he  Keyboard from the  
Front Psnel Assemblylrgferto Front Panel n i s s s e m b l y  Procedure) 
or carefully use a p a n  of pliers to remove the  key cap. 
Watch the angular puaition of the key cap 8 8  you snap  i t  in place, 
since eight different positions for installation are poasible. 

Key Cap LED Replacemenl 
Many a f the  front-panel pushbuttan key caps have molded-in dear 
lenses which w e  illuminated by miniature LEDs located in the 
center portion of the switch a t  the circuit board. During production 

Key Cap Replacement 

SERVICE SHEET A (Cont'd) 

m 
E-WAY 

ORIENTATION 
OF KEYCAP 

2 COLOR 
KEYCAP 

Figurn 0138 Fronl.Panel Pushbutton Swllch Assembly 

ofthe instrument, the LEDs are first soldered in place and then the 
switch is slid down around them and  heat slaked m place If 
replacement of the LED becomes necessary (due to  burnout), it can 
be replaced without having to  tear out the switch. To replace a key 
cap LED, use the following pr~~cedure: 

1. Remove t he  pushbutton key cap [refer to Key Cap Kcplacement 
Procedure). 

2. Place the Modulation Analyzer on  a table top Lower the front 
panel so t ha t  i t  ia faring downward (refer to the Front-Panel Iliaas. 
sembly Procedure!. UnsoldertheLED leads on thecircuit sideofthe 
printed circuit board as you pull the LED dawn through the middle 
of the switch stem with a pair of small tweezers. 

3. Insertoncw LEI)iunewithlongleods!.Makesurethppolantyia 
right. Pull the leads through the rircuit busrd and solder. 

4. Clip off the ~ X C ~ B B  LED lead length on the circuit aide of the 
kevboard. 

SERVICE SHEET A (Conl'd) 
5 Put the front panel ~n place. Snap  on the key cap. Wlth the 
instrument power on, test the switch function to make BUIC t ha t  the 
LED works 

Switch Replacement 
Thefront-panelsw,tches haveave ry  highcyclelife However,~fane 
becomes faulty and  needs reploccment, follow the procedure out- 
lined below. 

1 KeniavethepuJhbutlon keycap.Youwill havetopullhard.  Use 
your free hand to hold the board down 88  you pull 

2. Lower the front panel lrefrr tu  the Front.Pan.1 Disassembly 
Pr"CdLW! 

3. Hemove the switch by chipping away the  melted plastic tabs a t  
the circuit of the keyboard which hoid the switch in place. 

4. To assure long life and relialilr electrical perfurmanee, the c ~ r -  
cuit board crmtact traces nvhich are found underneath the switch, 
should beclean and free ofsurfaeeimperfectlons. Clean thzswlkh  
contactpods befureinatallinganeaswitch.MakesuretheLEDssre 
nut  tilted and that there 1s no excess solder around the lends. 

5. Porreliobleoperatian, m y  methadofassembly muatassurethat 
the switch ia mounted tightly against the pc board. To  facilitate the 
heat staking operation, specially molded support anvils ( H P  5040- 
6881: can be ordered 

NOTE 
The /oilowing operation should be done in a well vent,- 
lotedorea. If tkeheotalaking trpis too hot, theplaatrcurll 
uaporize ond emit fumrs. These fumes, however, arc 
non-toxic. 

I HP 5040 6881 

i. SWITCH !. !. 

I 
01 

USE 0635 OIA. HOLES FOR MTG.' I 

I TRANSFER HOLE L A Y O U T P A T T E R N  
FROM P.C. B O A R 0  
DIMENSIONS IN CM (IN.) 

8-139. Heal  Staking Tip and lrrrrnbly Anvil 

AM Calloralor (Option 010) 4 SERVICE SHEET 

6. 'l'oaasureproperawitchassembly, verify tha t  
the switch is pushed firmly ngainst the circuit 

board tip, push and. down with the cm each hot (140°C of the ur pasts RPR'Fl (2) staking of the 
switch. EachDostshould takenbout aneserond to 

D~ notdrst,,rb the ossemblyforat  least 
10 seconda after  heot staking, 
l f r f o f e n o u ~ h h h e a t i s a ? p l ~ e d ~  theplastic 
will tend to &tick to the ti? of the Lron. 

35W ELEMENT 

H E A T  
STAKING 
TIP 

TEMPERATURE 

Figure 8.140. Typical Assembly lor Heat Sliking Operalion 
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AM mrbl prefixes 

Model 8901A 

CHANGES 

In the parts table: 

0 Item 31 - Change item 31 reference designator to “Wl and Jl.” 

mu.OlNOV89 

SSA 
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- 
m Yumbe lelerence OeIlgnalPr 

I 
2 
3 
4 
S 
6 
7 
8 
9 

10 
I 1  
12 
13  

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

32 
33 
34 

DefcrlPIIon 

Knurled Nut [Opt. 010 only1 
'Front Dress Panel 
HP Logo 
Fmnt Display Window 
Divider Stnp 
Fmnt Panel Display RFI Shield 
Front Sub-Panel 
Retaining Clip 
Fmnt  Panel LINE Switch 
Star Washer 
Lack Washer 
Machine Screw 
Calibration Output Cable Assembly 
(Opt. 010 only except in eombina 
tmn with Option 0011 

Keyboard and  Display Assembly 
A1 Support Shield 
Washer 
Lock Washer 
Machine Screw 
Cable 
Cable 
Keyboard and  Display Insulator 
Machine Screw ' 

Lack Washer 
Washer 
Spacer 
Machine Screw 
Lock Washer 
Washer 
Cable Assembly (BNC to SMC lacks1 
Star Washer 
Cable Assembly (Type N to SMC 

Scar Washer 
Knurled Nut \except Opt. 001) 
Knurled Nut [except Opt 0011 

lacks1 

MP60 
MP13 
MP58 
MP4O 

P . 0  MP16 
MP3Y 
M I 5  

MP31 
SI 

See MP60 
See s1 
See S I  
W32 

A I  
MP47 

See MP47 
See MP47 
See MP17 

W20 
W24 

SeeMP15 
SeeMP15 
See MP15 
See MP15 
See MP15 
SeeMPIS 
SeeMP15 
SeeMP15 

w 1 9  
See MP60 

w1 

See MP59 
MPS9 
M E 0  

33 

Figure 8-141. Ftont Panel lllustrmted P a m  Breakdown 
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Service Model RYOIA 

SERVICE SHEET B 
REAR-PANEL DISASSEMBLY PROCEDURE 
In order to remove the Power Transformer !TU, the Line Power 
Module lA301, or the Remote Interface Connector Assembly iA31). 
the rear-panel assembly must be separated from the instrument. 

Rear-Panel Removal 
1. Remove the top and bottom covers and the side panels of the 
instrument !refer to General Removal Procedures, Service Sheet Al. 

2. Unplugthe fan plug!6). heat sink wiring harness plug (301, and 
transformer plug i28i from the Power Supply Motherboard ! A 2 0  

3. Remove the four pan-head screw8 (21) which hold the support 
bracket (for the LO Section) in place. 

4. Removethetopleftandbottomleftmachinescrew~i50)andlock 
washers a t  the power transformer cover (51). These two screws 
secure the wire duct support (24). 

5. Removethetwomachinescrewsateachofthefourcorners ofthe 
rear panel (where it connects to the corner struts). 

6. 
instrument. 

7 The rear panel. in most cases, can be worked on without being 
completely disconnected from the instrument. However, if it 
becomes necessary to remove the rear panel, this can be accomp- 
lished by unplugging the DIP plug a t  A31 J1 !not shown) on the 
underneath side of the Remote Interface Connector Assembly (22) 
and by disconnecting the input/output jacks a t  either the jacks 
themselves or a t  the assemblies to which their cables lead. 

Fan esembly (81) Removal 
1 
General Removal Procedures. Service Sheet A). 

2. Unpluu the fan power supply plug (6 )  a t  A26J5B on the Power 
Supply Motherboard, 

3. To remove the fan ground wire inat shown) and its solder lug, 
remove hex nut (20)  and lock washer from the fan-cover machine 
screw154! andpulloffthesolderlug!ll). Slidethe fan cableinsulat- 
ing gromm0.t (4) out of the holding groove in the year panel. 

4. Remove the four machine screws located a t  the four corners of 
the fan cover. Pull the fan assembly away from the instrument. 
Notice the rubber shock mounts (19) through which the machine 
screws are fit. These dampen fan vibrations. When reinstalling the 
fan assembly, tighten the hex nuts (20) down so the end of each 
machine smew is visible. 

The rear panelean now be pulled a short distance away from the 

Remove the top and bottom covers of the instrument (refer to 

A General Removal and Front Panel 4 Dirarsembly Procedures 
SERVICE SHEET 

SERVICE SHEET B (Cont'd) 
Heal Sink Assembly (A29) Removal 
1. Remove the top and bottom COVPTS of the 
instrument !refer to General Removal Procedures, 
Service Sheet A1 

2. Unplug the heat sink wiring harness cannec 
tor (30) a t  A2654 on the Power Supply Mother. 
board. 

3. Remove the fourmachine screws'4l)and lock 
washers which hold the heat sink in place, these 
are located at the four corners of the heat sink 8 .  

4. 
knee  away from the back of the instrumenr. 

5. Slide the arummet 1321 out of the rectangular 
sloton therearpanelslocated justbehindtheheac 
sink1 

6. Feed the connector 1301 through the rectangu- 
lar slot and remove the heat sink assembly from 
the instrument. 

Transformer lT1) Removal 
1. 
to Rear-Panel Removal Pmcedurei. 

2. UnPcrewthetoprightandbottamrightsrrews 
a t  the transformer cover !51'8. The transformer is 

Pull the heat sink assemhlv (591 a short dis 

Remove the rear panel of the instrument 1 refer 

8156 

now mechanically dibconnected from the rear 
panel. hawcver, it is still electncallr connected 
(hard wire& to the line power module '31 I 

3 To completely disconnect the transformer 
from the instrument. unsalder the wire8 cunnect 
mg it  to the line power module. 

Line Power Module (A30) Removal 
1. Remo-,e the rear paneloftheinstrument trefer 
to Rear-Panel Removal Procedure). 

2. Unsolder the line power module (31, from the 
power transformer ,231 

3 To remove the line power module, push in the 
tabs on the sides of the module and push it out 
through the rear panel. 

Remote Interface Connector Assembly (A311 
Removal 
1 Remove the instrument rear panel (refer to 
Xear~Panel Removal Pracedurei. 

2. Unplug the connector cable at A31Jl mot 
shown1 from the bottom side of the Remote Inter- 
face Connector Assembly r22). 

3 Unscrew the standoffs '8 on either side of the 
remote interface connector and push the interface 
assembly through the rear panel. 



Service Model 8901A 

CHANGES 

All serial prefixes In the parts table: 

0 Item 54, Item 56 - Change item 54 description to Machine Screw (6-32 X 

0 Item 58 - Add item 58, reference designator - MP28, description - star washer. 
2.50). Change item 56 description to Machine Screw (6-32 X 2.25). 

In the Illustrated parts breakdown: 

0 Item 58 - Show a star washer between item 2 (Fan Cover) and item 3 (Fan 
Assembly) and in line with item 54 (Machine Screw). Designate this washer 
item 58. 

rev.01 NOV89 

SSB 
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Service 

lien 
Numbir 

1 
2 
3 
1 

6 
7 

n 
Y 

10 

11 
12 
18 
14 
15 
16 
17 

1 Y  
20 
L1 
22 
23 
24 
26 

27 
28 
29 
30 
d l  
32 
33 
h4 
35 
36 
.1i 

in 

26 

Jn 

JY 

10 
4 1  
12 
43 
44 
15 
lii 
17 

Rlierenci 
Oialgnalor 

MP33 
MPl8 

BI 
P , O B l  
P O B I  
P I 0  B1 
MP53 

P / O  A31 
512 

MP52 

P,'O A31 
See MP3i  
See M P J i  
See MP2R 
See MPZR 
SeeJ12 

See MP2M 
See 512 

See MPZR 
See MPZR 

MP87 
AJ1 
TI 

MP31 
Lee TI 
See TI 
See TI 
P/O TI 
MP16 

r,o A ~ W I  
A30 

P / o  APYWI 
See A29U3 
See A2993 
See A2993 

A30 I'UI 
A29MP1 

F1 

A29MP2 

See A29MP2 
See A29MP2 
See A2993 

A29Q3 
See A2993 
See AZYQ3 
Bee A 2 9 U  
See A2993 

Oorrriplion 

Wire Finger Guard 
Fati Cover 
Fan Aaarrnbly 
Grommet 
Plashc Tubing 
3.Pm PI"* 
Plug 'except opt ll0I-J10. 
Input Son's 

Standoff 
BNC Connector 
Plug ,except Opt Wli010. 
Cahbratinn Output) 

Lock Washer 
Machine Screw 
Lock Washer 
Shock Mount 
Shock Mount 
Star Waehcr 
Solder Tsrmiirol Lug 
Hex Nut  
Lock Washer 
Hex Nul  
Bracket 
Remate Interface Connector Amy 
Power Transformer 
Wire Duet Support 
Washer 
Lock Waaher 
Hen Nut 
R.Pm Connrctur 
Hear Panel 
12-Pm Co,r,rrrlar 
l i n e  Power Module 
Grommet 
Hex Nut  
Lock Washer 
Waaher 
Line Power Cord 
Cable Clamp 
I Amp Fuae 1120 Vnci 

Heal Sink ilneludes 
sockets for 91 -941 

Lock Washer 
Machine Screw 16-32 x fi25i 
Heal Conduchng Insulator 
2N6055 NPN Power Tianamtor 
Lock Washer 
Machine Screw ,632 x ,626) 
Luck Wuslici 
Machine Screw 16 J2 x CY51 

z F~~~ 1220 vat, 

Number 1 Relorenee 
Osriinilor 

See A2YQJ 
See TI 
See TI 
See TI 
See TI 
Sec TI 
MFZR 
MP28 

See MP28 
MP28 

Dlrcrlpllon 

1nrvlator Cuver 
I.oek Washer 
Machine Serew (1U-32 x 2.251 
Transformer Cover 
Machine Screw (10.32 x 2.26) 
Lock Washer 
Machine Screw (6-32 x 2 2;: 
Washer 
Machine Screw (6-32 x 2 5 0 ,  
Washer 

23 \ 

'43 
47 46 45 44 

Figuts 8.142. Rasr Panel Illustrated Pam Breakdown 
8-157/8-158 



Service 

CHANGES 

Model 8901A 

All serial prefixes Service Special Functions: 
0 - 46.N - Under 46.N Count Internal Signals, change "N=2 FM Calibrator" to 

"N=3 FM Calibrator." 

reu.OlNOV89 

ssc 
8-158.1 



Service 

~ i ~ ~ i ~ ~  mot I z 

SERVICE SHEET C 
SERVICE SPECIAL FUNCTIONS 

40.0 Controller Reset 

41.0 Controller Clear 

42 0 Display Software Date 

43 N Service Enor Display Control 
N=O Disable Display of Service Errors 
N=l  Enable Display of Service Errors 

46.N Count lnternal Signals 
N=l Intermediate Frequency 
N-2 Voltage.ta-Time Converter 
N=2 FM Calibrator 
N=4 HF VCO - 8 
N=R Selected Time Base Reference 
N=9 External Time Base Reference 
K=A Inrernal Time Base Reference 
N=R Ispare) 

19 U Display Internal Voltages i49.XY = 49.X-49.Y) 
N=O Ground 
N-1 RF Level Ground 
N 2 2  RF Leve1/2.96 
N=3 RF Level 
K=4 X10 AM Calibrator Level 
N=5 XI AM Calibrator Level 
N=6 Audio Range 
N=8 Ground 
N=9 Average Detector 
N=A Peak Detector 
N=B Average IF Level 
N=D IF  Level 
H=E ALC Current 

50 N Display Internal voltages i5O.XY = 5O.X-50.Y! 
N=O Ground 
N-1-15V Supply 
N-2 -5V Supply 
N=3 +5V Supply 
N-4 +l5V Supply 
l i 4  +40V Supply 

52.3 Read Only Memory Verification (N=ROM Number 
1 8 , 1 1 ,  <Actual Checksum>, <Expected Checksum 

3 4 5 6 7 P 

SERVICE SHEET C (Cont'd) 
54.N Local Oscillator Test 

Mnemonic 108 

N=O Performs all tests below-displays numberoffirst test failed - 

I 0 7  106 106 I04 I03  IO2 101 

- 
I 

1 
1 
1 
1 

2 
2 
2 
2 

3 
3 
3 
A 

4 
4 
4 
4 

5 
5 
5 

- 

- 

Dieplay I h p t  

Test 
No. 

1 2 3 4 5 6 7 R 

01 
02 
03 
04 

05 

07 
08 

09 
10 
11 
12 13 

14 
15 
16 

17 
1 R  
19 
20 

06 

Mnemonic AT AR AAD 

Oil pia y 
Oipits 

!jRQ RNL ATT ATL SDV 

1 & 2  
3 & 4  
5 & 6  
7&n 

1 & 2  
3 & 4  
5 & 6  
7 & R  

1 & 2  
3 & 4  
5 & 6  
7 & 8  

1 & 2  
3 & 4  
5 & A  
7 & 8  

1 & 2  
3 & 4  
5 & 6  
7&R 

Tlst I 
#Undefined1 
Time Base 
C 0 " D W  

HF VCO and Diwder OutW 

HF VCO Tuned to Top of Range 
HF VCO Tuned to Bottom of Rmm 
HF VCO Tuned to Mid-Ranee 
iUndefined' 

Gam ofMost Significant DAC 
Gam of Least Significant DAC 
Undefined' 
Undefinedl 

Phase Lock Loop Aesunition 
Phase Lock Loop Stability 
:Undefined# 
'Undetinedi 

Tune LF VCXO with DAC 
Gam of LF VCXO Dnve 
rCndefmedl 
IV'ndefined) 

55.0 Sweep Doubler Band 
56.0 Sweep Bands 4 through 8 
57.0 Sweep Bands DBLR through 3 
60.0 Key Scan (Jumper A13TP1 to A13TIW (See Figure8-143 for 

key scan codes.! 
61.N Display HP-IB Status 
N-O <Addressed to Talk,. <Addressed to Listen, True=l 
N = l  <DAW. <RFD> < D A G  iTrue=ll 
N=2 <ATN>. <RENs  fTrue=ll 
N=3 <SPM>. 6 R Q >  (True=l) 
N=4 P I 0  Port A (True=l) 

N=5 PI0 Port B (True=l! 

ERROR MESSAGE SUMMARY 
The error messages are grouped by emor code as fallows: 

a. E01 through E19 and E90 through E99 are Operating Errors 
Refer t o  the Operating Manual for additional mfomat ion .  

b E20 through E29 are Entry Errore. Refer to the  Operating 
Manual for additional information 

c E30 through E89 are Service Errors Refer to page 8-15 far 
additional mformatmn. 

NOTE 
Not all of the aoailable error messope numbers are used 

Operating Errors (E01 through E19 and E90 lhrough E99). 

E01 -Signal out of I F  Range. 
E02 -Input circuits underdriven 
E04 -Audio circuits averdnven. 
E05 - FM squelched. 
E06 - Input power protect relay open. 
EO? - Display averrange. 
E08 - Calibrator signal not at input (Option 010 only). 
EO9 - Option not installed. 
El0 -Input frequency out of range. 
E l l  - Calculated value out of range. 
E12 -Time base oven cold (Option 002 only). 
E96 - No input s i m a l  sensed by instrument (HP-IB only,  

Entry Errors (E20 through E291 

E20 - Entered value out of range. 
E21 -Invalid key sequence 
E22 - Invalid S p m a l  Function prefix. 
E23 - Invalid Special Function suffix 
E24 - Invalid HP-IB code. 

Service Errors (E30 through Ea$) 

E70 - Phase lack loop step-down. 
E71 -Phase  lock loop step-up. 
E72 -Audio overload. 
E74 - FM Calibrator overdeviation. 
E75 - FM Calibrator under deviation. 
E76 - AM Calibrator modulators unequal 
El7  - AM Calibrator channel B out of range. 
E78 -Key not found. 
E79 -Audio autorange rangeback. 
E80 -Audio settling timeout 
E81 - LO tuning adjusted to center signal in IF bandpass 
E89 - Software error. 



Service Model 8901A 

~ ~~ 

Oiril Control 
Special 
Function 

C 4 Service Special Functions 
and Error Message Summary' 

SERVICE SHEET 

Oispliy VI. Key Pressed (No Key Pressed = 1 I11.00001 

01 l1.0000 l o l l  0000 1101 OD00 1110.0000 

Oirirl Conirol Special Function Readbark Summary 

. .  
RP LEVEL 

0.790 AUTO OPER 
0.7A0 CLEAR 
0.iBO IN/Aj 
0.iCD dB 
0.7m ~ PEAK 
O.iE0 
0 7F0 3 

LCL 
300 Hz 
GO "S 
IPM 
CALIBRATOR 
. ldeclmal pointi 
kHz I 

PEAK- 
6 

.20 kHz 
50 Hz 
2s I s  
FM 
S <Shift' 
kHz 1 
MHs 
AVG 
9 
5 
1 

15 kHz 
750 us 
PRE DISP 
AM 
FREQ 
SPCL 
iN/Al 
PEAK HOLD 
8 
4 
0 

F m I i O o  Rcadback 

overpower Protect 
IF Plesent 
FM Squelch 
Audio Overvoltage 
Panty 

Time Base Oven 
Time Base 
C o u m  Carry 
counter Stage 4 
Counter Stape 3 
covnter stage 2 
Counter stage 1 
HPJB Address 
HP-IB Address 

I 

8-160 

Oirm Conlrol 

0.050 
O.0EO 

0.150 
O.1Fd then DIDO 

0.300 
0.360 
0.360 
0.350 
0.34D 
0 330 
0.320 
0.450 
0 460 

0.170 

Meaning 01 Readbaek 

d0=1 if relay tripped 
dO=l I f  IF piesem 
dO=1 if squelched 
dO=1 if overvoltage 
dD=O if do 7 d l  + d2 + d3 is even 
d0=1 If do + d l  t d2 + d3 is odd 
dO=O if cold 
a-stste of time base 
d2=1 if carry 
d=outpur 
d=output 
d=autput 
d=output 
d-eomplemenr of moat sienificant bits 
dO=eomplement of least significant bits 
dl=0 if talk onlv 
d2=0 1s listen only 
d3=1 if serial poll FF set 



Service 

Nlnary 
huivalenl  

O(lii(l 
~ 

onm 
1l4310 

0011 
moo 
(!lo1 
0110 
n i i i  

inn1 
l o l o  
1111 1 

i i n o  
l i 0 l  
11111 

1111 

I no0 

\T<>dPl RYUlA 

DIRECT CaNTROL SPECIAL FUNCTION READOUT SUMMARY 

KeyilrOke 
Entry 

0 
1 
2 
3 
4 

R 

R 
4 

S iShifti I! 
S (Shift1 1 
S (Shift) 2 
S IShift,3 
5 IShifti 4 
S (Shift) S 

0 Attenuator Control and Overpower Reset (0.04d SPCL). Scc S m i c ~  0 Audio High-Pass Filter and FM Pre-Display Deemphssir Control 
IU 14d 5l'CILI Sre S s r v k e  ShwL 8, 

F @ FM De-emphasis, Phase Modulation, and t or -Peek Detector Control 
i U  10d SPCLl See Serwre Shrrl 8. a 5.25 MHz High-Pais Filter Control and RF Level Detector 

(0 024 SPCL). See Service Sheet 1. 

R F  L s r d  D S l a r t O ,  

- 
Diract Control 5poetsl Functlan 

WPF J" I HPF 0"l 

Annunciator and Key Ltght Control (0.526 to 0.516 and 0 686 to 
O6FdSPCi.I. SPP Sr-rvin SheN 21. To turn on 811 lights in a group. 
Ict d-F. To turn off all Iighb in a group. let d=O. 0 ;;:;~arg;~;~$; Peak Detector. Key in 0 160 SPCL w e r a l  timer. 

@ Voltmeter Peak Detector Control 1O.lEd SPCL) See Seniti Sheet 9. 

I Mod. I 1 Dirsn Cantml El.tlal Function 

Till. 

FM Squelch (0  15d SPCL). See 

back Control. 
* Service Shwt fi Alru see Read 

@ DAC Senlng ILO Frequency Control) ( 0  ORd to 0 Umd SPCI I SPP 
l~rvmer Sheet I I  The VBIIIP of t h e  data ( d l  dvlerminer lhr uvlput 
01 the relrctrd DAC. 

Hexadecimal Inlormalion lor Direct Control Special Functinns 
) Voltmeter Input Select (0 1Cd and 0 1Fd SPCL). See S ~ r v i c Q  Sheet 10 

HP IN Cod8 
Entry 

Oisplay 
Ourlng Entry 

Oecimal 
tquivalenl 

Hexadecimal 
Character 

0 

I 

L 
3 
4 

1; 

x 
9 
A 
R 
c 
[I 

F, 

F 
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