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Model 8902A 

Assembly 

A1 Keyboard and Display Assembly 
Keyboard 
Displays 
Annunciators 

A2 Audio Filters Assembly 
A3 Audio De-emphasis and Output Assembly 
A4 FM Demodulator Assembly 

Limiters 
Discriminator 

A5 Voltmeter Assembly 

Voltmeter 
Audio Detectors 

A6 AM Demodulator Assembly 
ALC Loop 
Control Circuits 

A10 Power Supply Regulators 
A l l  Counter Assembly 

Time Base 
Counter 

A13 Controller Assembly 

A15 RF Input Control Assembly 
A16 RF Detector Assembly 

A14 Remote Interface Assembly 

A17 Input Mixer Assembly 
08901-60145 - (2305A to 2530A) 
08902-601 04 - (2535A and Above) 

A18 IF Amplifier Assembly 

A20 LO Control Assembly 
A19 LO Divider Assembly 

08901-60185 - (2305A to 2530A) 
Analog 
Digital 

08901-60262 - (2535A and Above) 
Analog 

~~ 

Digital 
A21 Low Frequency VCXO Filter Assembly 

Volume 3 Table of Contents 

Schematic Theoryflrouble- Parts 
Service Block Shooting List 
Sheet Diagram Page Page 

Number Number Number 

25 BD5 8F-177 6-5 
6-5 26 BD5 

27 BD5 8F-187 6-5 
12 BD4 8F-75 6-1 1 
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10 BD3 8F-67 6-1 9 
11 BD3 8F-69 6-1 9 

14 BD4 8F-89 6-23 
15 BD4 8F-97 6-23 

8 BD3 8F-53 6-27 
9 BD3 8F-63 6-27 

31,32 BD5 8F-223,227 6-33 

22 BD5 8F-153 6-37 
23 BD5 8F-157 6-37 
24 BD5 8F-167 6-41 

4 BD2 8F-17 6-47 
4 BD2 8F-17 6-49 

28 BD5 8F-191 6-45 

5 BD2 8F-27 
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6-57 
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Volume 3 Table of Contents 

Schematic 
Assembly Service 

Sheet 
Number 

Model 8902A 

Theory/Trouble- Parts 
Block Shooting List 

Diagram Page Page 
Number Number 

A55 
A70 
A71 

A72 

IF Amplifier Filter Assembly 6 BD3 8F-37 6-1 23 
Amplifier Switch Interconnect Assembly 4 BD2 8F-17 6-1 27 
IF Amplifier/Detector Assembly 34 BD3 8F-234 6-1 29 

Option 030 Only 

Option 030 Only 
IF Channel Filter Assembly 33 BD3 8F-231 6-1 31 



S e r v i c e  

X,Y 

A.l 

B,1 
A.2 
A . l  
A . l  
8.1 
8.1 
8.1 
A.1 
8.1 
A.l 
A.1 
A,1 
A. l  
A . l  

A,2 
A.2 
A.2 
A . l  
A.2 
A.2 

A.3 
A.1 
A , l  
8.3 
8.3 
8.3 

A.3 
A.3 

M o d e l  8902A 

COMP 

A 5 3  Component Coordinates (1 of 2) 
I A I B I 

WITCH 
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I G I T A I  
WD 

i 

d d  
I 1 '  I 

RNG 4 RNG 5 A53 
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COMP 

C1 
c2 
c 3  
c 4  
c5 
C6 
c 7  
C8 
c 9  
c 1 0  
c 1 1  
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C14 
C15 
C16 
C17 
C18 
c 1 9  
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c 2 1  
c22 
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C24 
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;OMP 

Q4 
0 5  
Q6 
Q 8  
Q9 
Q10 
0 1  1 
Q12 
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R l  
R 2  
R3 
R4 
R5 
R 6  
R7 
R 8  
A9 
R10 
R11 
R12 
R13 
R14 
R15 
R16 
R17 
R18 
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R23 
R24 
R25 
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R28 
R29 
R30 
R31 
R32 
R33 
R34 
R35 
R36 

- 

- 
X.Y 

A.1 
A.1 
A.1 
8.1 
8.1 
8.1 
8.1 
8,1 

A.3 
A.3 
A.3 
A,3 
A.3 
A.3 
A.3 
A 2  
A.3 
A,3 
A.3 
4 3  
A.3 
A.3 
A.3 
A.3 
A.3 
A.3 
8.3 
8.3 
8.3 
6.3  
8.3 
8.3 
8.3 
8.3 
A,2 
A.1 
A . l  
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A . l  
4 1  
A . l  
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A . l  
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20mp 

R37 
R36 
R39 
R40 
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R42 
R43 
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R45 
R46 
R47 
R48 
R49 
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R51 
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T P l  
TP2 
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U1 
u 3  
u2 
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Model 8902A Service 
CHANGES 

On the schematic: 

0 - W42 - W42 (Option 001 power sensor cable which replaces 
W41) is not shown on this schematic since its electrical path is 
identical to that of W41. Note that W42 is different form 
W41 in that an additional chassis-ground connection has been 
added to the black wire (0) of W42. 

On the schematic: 

W41P3 - In the left portion of the schematic, add a connection 
between W41P3 pin F CHASSIS GROUND to J 1  pin 10 
SHIELD. 

On the A25 schematic: 

0 A25 - Change the part number of the A25 AUDIO 
MOTHERBOARD ASSEMBLY to 08902-601 03. 

On the A25 schematic: 

0 A25 - Change the part number of the A25 AUDIO 
MOTHERBOARD ASSEMBLY to 08902-601 16. 

rev.05NOV86 
ss 1 

8G-2.1 



NOTES 
I .  SEE TABLE 8 - 6  SCHEMATIC DIAGRAM NOTES, 
2. ALL REFERENCE TO 141 SHOULO BE CHANGED 

3. ANALOG GNO 1 IS A COMMON GROUND FOR A63 

4. FRONT PANEL VIEW OF SENSOR CONNECTOR W41P3: 

TO 142 WHEN OPTION 001 IS USED. 

CREATED BY THE A53 GROUND REGULATOR C I R C U I T ,  

REFERENCE 
DESIGNATIONS 

PART 
NUWERS 

U4.8 t l W  - I 3  
-16V - 4 
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c 2 9  
1 om 

**h 
R33 
I O k  

#-DE1 
TP2 

0 UET - E 2  
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TO 
FILTERS 
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0 . 0 4 T U  
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I 
I 
I 

9 834 2 
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31 
2 . 2 1  RI 
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3 
I 
I 

\ I 2 2 0  H2 MULTIVIERATOR I 
I , SHIELO 
I 

\ GROUND REGULATOR / 

a 
I 2 
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I GROUND 5 I 

I 1  
I 1  I 

I U 
I I I NC 

I 
-15V 

09 

R 4 7  
IO00 
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C M l T R O L  

FROM 
OATA LATCH 

I 
2 0  ' 5  p57 P 

A 
A 
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I 
I 

I 1  
DRIVE a I  > I 1 -  0 PAGE 

DRIVE 0 2  > I I @  0 E: 
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I I 1  
I 1  

I 1  
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A25 
IO MOTHERBOARD 
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XA53 , . 
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_ _  
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S e r  v I c e  

X,Y 

8,2 
8.3 
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8 , 3  
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6.3 
A,2 
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M o d e l  8902A 

COMP 

RE4 
R 65 
R66 
R67 
R68 
R69 
R70 
R71 
R72 
R73 
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R75 
R76 
R77 

TP3 

u5 
U6 
U6 
u9 
u10 
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U13 
U14 
U15 
U16 
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VR4 
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A53 Component Coordinates (2 of 2) 
~~~ 

X,Y 
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A.2 

8 . 2  
8.2 
8.3 
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8 . 2  
8.2 
8.1 
8.3 
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A.2 
8.1 
A.2 

8.2 
8.2 
8.2 

rn I 
~ 

COMP 

f 
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~ 

POWER METER ( 1  OF 2 )  A 5 3  SENSOR INPUT C l f l C U l T S  Component  L o c a t o r  

' i, *, 

I 

k_"'i w" 
Id 
I O  
I 

/ / I I 
~ d d  

RNG 4 RNG 5 A53 

- 
XMP 

c35 
C38 
C40 
C41 
c 4 2  
c43 
c44 
C45 
C46 
C47 
w16 
019 
C50 
C51 
c 5 2  
c 5 3  

C R 3  
CR4 
CR5 

- 

J1 
J2 

K1 
K2 

MPl 

Q2 
Q 3  
Q7 
a1 2 
Q13 
Q14 
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R54  
R55 
R56 
R57 
R56 
R59 
R60 
R61 
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Model 8902A Service 
CHANGES 

On the AS3 schematic: 

AS3R77 - Change the value of R77 to 14.7. 

On the A25 schematic: 

A25 - Change the part number of the A25 AUDIO 
MOTHERBOARD ASSEMBLY to 08902-601 03. 

On the A25 schematic: 

A25 - Change the part number of the A25 AUDIO 
MOTHERBOARD ASSEMBLY to 08902-601 16. 

rev.05NOV86 
ss 2 

8G-4.1 



NOTES 
I. SEE TABLE 8-6 SCHEMATIC OIAORAM NOTES. 
2. THE DIAORAM BELOW SHOWS THE INTERNAL CIRCUITRY 

3 .  FOR OPTION 001.W42 REPLACES 141. 
OF A63K1.2. 

_ _  _ _  _ _  _ _  _ _  - -  _ _  - _  _ _  - -  - _  - -  --  _ _  - _  (2 OF 2) (08901-60130) _ _  
P I 0  A25 _ _  P I 0  P I 0  A53 RF POWER ASSEMBLY _ -  

SENSOR ,- NOISE FILTER \ --1 k 7 - 1  
RF POWER READBACK 
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+16V 

TP3 R e 4  - ... 316 

REAOBACK 

SYNCHRONOUS 
DETECTOR 

I- DATA LATCHES -\ 

RESET- 
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,------ POWER REFERENCE OSCILLATOR CONTROL -------\ 

OSCILLATOR 

c5 I 
D.01" 

. PWR REF OSC ONlOFF 

P7 
02 

C A L I B I H I  ... 
R 7  I RT4 
1Ok 42 .2u 

-15V -15V 

INSTRUMENT BUS 
FROM CONTROLLER 

24 
BUFFER 
BUFFER 
AN0 DE 
ENABLE 

-POWER- 

R53 
2150 

13 
B 

2 

4 
6 

I 

3 

5 

I 

9 
I1 

SENSOR-WPE READBACK SWITCH -\ 
+6V 

RESET I 
.=3lLl 0 cI 

SENSOR-TYPE REAOBACK 
I t s V  I 

S 

c35 r 

___ 

, >  3 L N C  
PARE OUT 

-SENSOR MODULE SWITCH CONTROL \ 
C R 1  

+6V 
M V  G 3  

H R U I L I  2 

( N O T E 2 1  

+?- 
7 SWITCH DRIVE ONE-SHOT 

ENSOR 
ERO 

ENSOR PATH 
CONTROL 

M V  , 

,-' CURRENT SOURCE -, 

I t 1 5 V  

I -+5v 
I 
I I m OND 

I 

I 
I 

I 

I 

P I 0  A25 
r - - - - - i  

P I 0  P I 0  
r - - - - 7  

> 4 >-(em& I OFFSET/ FREQ. I I 
I T T L O U T  I 
L - - - -  4 

I YAB3 J,5 P I 0  I 
,. REQ. OFFSET 

J 's  

I !  I 

O I G I T A L  INTEGRATED 
C I R C U I T  VOLTAGE AN0 
GROUND CONNECTIONS 

1 2 . 2 h  

T IMING 
2.2" 

2 
UB.6.0 

UB +15V -13 

I C W P  VEE ON0 

0.01" 

-15v -16V i 4 1 L 1  

ss2 
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S e r v i c e  M o d e l  8902A 

MPl 

b FREO 
ADJMT SPACER 

ss21 POWER METER ( 2  OF 2 )  A53  CONTROL C I R C U I T S  
SEE REVERSE SIOE 

8G-6 

~~ 

C o m p o n e n t  L o c a t o r  



3 
POWER REF 
08C ONIOFF 

NOTES 

1 .  SEE TABLE 8-6  FOR SCHEMATIC 
DIAGRAM NOTES. 

+15V 

I- ALC LOOP '-, ,- 60 MHI OSCILLATOR -, 
P I 0  
w41 - 60001 
n Q  T 

, 
I 
I 

A Q - - 
L 2  

4 .7u  
CR2 

, PWR REF OSC ONIOFF - -15V 

i LU 

t c6 

I 
I 

c3 
1 6 0 0 0 1  

0.01" 

r - - - - - i  (OPTION 001 ONLY1 

I CALIBRATION I 
RF POWER I 

I OUTPUT 
L _ - - - - A  

kk t 
(EXCEPT OPTION 0011 

CALIBRATION I RL"%;R I 

ss3 
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S e r v  Ice Model 8902A 
A15 8 A16 Component Coordinates 

JI J2 

DET 
OF5 

/ 
Wl 

I / I 

I L 

+5v- 

R3 
CIRCUIT SIDE 

- IS ON d -MP3 

-8 

- GND 

6 

==3 

z. 

+ISV ( F  

-. 

I 

r- 0 I 

0 A12 

v4 Jj 

+5V (F) 

+I% 1 
J3 

o \  0 
I 

C 3  I S  ON 
C I R C U I T  S I D E  

SHIELD MP4 COMPONENT S I D E  
MP5 CIRCUIT SIDE 

A 1 6  A70 SWITCH DIAGRAM A 1 5  
r A I E I I C I D I 

ss3 Component  L o c a t o r s  A 3 2  O S C I L L A T O R  POWER REFERENCE 
SEE REVERSE S I D E  



Model 8902A Service 

CHANGES 

All Serial Prefixes 

2337A and above 

2338A to 2340A, 
2428A and above 

2449A and above 

2523A and above I 
2528A and above 

2535A to 263019 

On the A1 6 Schematic: 

0 R3 - Change the value of R3 to 61.59. 

On the Schematic: 

0 - Add the new SS4 foldout (page number 8G8.5 and revision date of 
rev.17MAR87. 

On the A1 6 Schematic: 

0 !?& - Change the value of R15 to 2870 . 

On the A1 6 Schematic: 

0 @ - Change the the value of C20 to 470pF. 

On the A16 Schematic: 

0 !3lJ - Change the the value of R11 to  162k. 

On the A1 6 Schematic: 

0 !?l(J - Change the the value of R10 to  1M. 

On the A1 6 Schematic: 

0 R15,R52 - Change the the value of R15 to  3480. Change the value of R52 t o  
14.7k. 

On the A25 Schematic: 

0 08902-601 03 - Change the part number of the A25 AUDIO 
MOTHERBOARD ASSEMBLY t o  08902-60103. 

rev. 01 JUL91 

ss4 
8G-8.1 



Service Model 8902A 

CHANGES 

Errata I 

On the A16 Schematic: 

0 08902-60041 - Use the partial schematic on page 8G8.3. 
NOTES - Under NOTES, in the table of Digital and Integrated Circuit 
Voltage and Ground Connections, add U7 pin14 to +15V, and pin 7 to 
ground. 

On the A I  6 Component Locator: 
0 E - Add U7 in grid location A3, below and slightly to the left of K1. Orient 

R 1 0 , R l l  - Change the reference designator of R11 to R10. 
U7 vertically (same as Ul). 

On the A25 Schematic: 

08902-601 16 - Change the pat number of the A25 AUDIO 
MOTHEXBOARD ASSEMBLY to 08902-60116. 

On the Schematic: 

0 A15,A28,A70 - Use the new service sheet 4 with the revision date of 
rev.1 ?MAR87 for the A15, A28, and A70 schematics. Refer to the original 
SS4 on page 8G-9 for the AT1 Attenuator Assembly, A16, and the A25 
schematics and to these texted change pages for any additional change 
information. 

On the Component Locator: 

- A15 - Use the A15 component locator with the new A15 component locator 

- A70 - Use the A70 component locator with the new A70 component locator 
on page 8G-8.4. 

on page 8G-8.5. 

On the A16 Schematic: 

R32,R33 - On SS4 (page 8G-91, at the output of the DETECTOR 
AMPLIFIER, change the value of R32 to 31.6, and change the value of R33 
to 200. 

On the A1 5 Schematic: 

- Change the value of R17 to 68.lk. 

8G8.2  
ss4 

rev. 01 JUL91 



Model 8902A Service 
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Service Model 8902A 
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Model 8902A Service 
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--1 
NOTES A 1 6  RF DETECTOR ASSEMBLY - -  (08902-60002) _ _  _ _  _ _  _ -  I-- + 5 V I F )  p I 

I 
I 

MIXER 

rh 
D I G I T A L  INTEGRATED 

CIRCUIT VOLTAGE 
AND GROUND CONNECTIONS 

REFERENCE 

+5v - 8 

+5V - I 6  

Q2 - 8 
U6,0 ,10 ,11  +5V - I 4  

Q2 - 7 
A16 

U l . 5  +15V - I I  
-15V - 14 t5v - 12 
Q 8.9.13 

I I 5 V I F )  t I 5 V I F l  . 
DETECTOR REFERENCE 

r -  SWITCHES 7 

R? 
7: 

(NOTE 4 1  I - y + 1 5 V I F l  I 
I , DETECTOR AMPLIFIER 

C i 4  
2 .2"  

a OET 
OFS 
a 

a OET 
OFS 

C I 7  R13  
0.33" I O k  

R34 CRT 

R27 
2 0 k  

P I 0  A28 - 23.7k F - 4  FROM RF x,(il 
I N P U T  
CONTROL 

THIS 
10 

I 

L4 
AT2 I N  I H )  IRF CHOKE) -- 

I P I 0  A25 AUDIO 
MOTHERBOARD ASSY 
(0890 I -60 I 37)  

TO I 
I VOLTMETER r-q I I I 

I I 
I 
I 

I 1  
I 1  I 

IRF DETI  LEVEL 

' 0 x 1  
R32 R33 
100 500 

IDETECTOR 2 1  h x 2  U5B TP3 
N C B I  - I 

2 - 2  e x -  
ICMOS) 

237k  4.64M 2 . 2 "  
R25 R26  

+ 

VET 
R 2 9  GAIN 
6.81U ,- OVERPOWER DETECTOR-\ I I- DETECTOR I I 

- 15VIF I 

c39 

-AMPLIFIER a3 
I 5 V I F l  DISCHARGE- 

R2 I a 
R28 

t I 5 V I F l  (OVERPOWER OUTPUT1 
DETECTOR CONTROL) 

I 
I 

0 
TP5 (t4.4 TO t 5 . 4  vat* R24 (NOTE 31 

3160 

L l I  I - -  I R F E K E '  OVERPOWER ( L )  > 
+::AI" 

- 
V C2O I 

PI0 A28 

> I  1 < 4  

E l  
I RF / " I  
1 PEAK 
I LEVEL I 

I I 

I I 

I I 

P I 0  

4 I 3 

ICMOS) 133U L I  R I  
IRF CHOKE) 19.6 b15V i< _I '9' f 

I 
I I 
I I 

I 
I 
I L2 

IRF CHOKE) 
+ 5 V ( F l  

I 
I 

-15 , 
I /  

. .  
I 
I 
I 
I 
I 
I 

I I  I 

- 2 1  

I 
I I TOIFROM LO I I CONTROL 

I 

:j 8 

t3" 

I 47 I 
I 
I 
I 

-15v 1 

a3 

91 
~ I AMP CONTROLIOVERPOWER R 1 5  +5v 

CRlO I 
287 

RF AMP OUT lL1 +5V 
I >  

I i\ L3 R2 
19.6 ' (RF CHOKE) ... - I  5 V l F l  2 

8' f----rTrp 

ss4 
8G-9 



S e r  v I c e  

X,Y 

"l 
A'3 
8.2 
A '3  
A.3 

8.2 
A,2 

A'2 

A,2 

A'Z 
A.2 
A'2 
A .2 
A,2 
A.2 
A.2 
A.2 
A.2 

A'2 

A'2 

A,2 
A,3 

A'1 
A 2  

A 2  

A'Z 
A 2  
A'2 
A 3  
A.3 

A17 & A18 Component Coordinates (2535A AND ABOVE) 

COMF 
DS1 

J 1  
J2 
J3 
J4 

L1 
L2 
L3 
L4 
LS 
L6 
L7 
L6 
L10 
L11 
L12 
L14 

MP1 
MP2 
MP3 

01  
0 2  
0 3  
0 4  
os 
06 
0 7  
0 6  
0 9  
0 1 0  
0 1 1  
0 1 2  
013 

R1 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
R10 

M o d e l  8902A 

X,Y 
A . l  

A . l  
B,1 
6.1 
A.l 

A.3 A.3 

8.2 
8.2 
8.1 
A,2 
A.2 
A.1 
A.2 
A.1 
A,2 
A.2 

A.1 
A.2 
A.2 

A.2 A.2 

A 2  8.2 
8.2 
8.2 
8.2 
A 2  
A.2 
A.2 

A.2 B,3 
8.3 

8,2 8.2 
A.3 
A.3 
A.3 
8.2 
8.1 
8.2 
8.2 
8.2 

I A I E I C I D I 
COMl 
R12 
R13 
R14 
H15 
R16 
R17 
R l 6  

R20 R19 
R21 
R22 
R23 
R24 
R25 
R26 
R27 
R28 
R29 

R30 R31 
R32 
R33 
R34 
R35 

R36 R37 

R36 R39 
R40 
R41 
R42 
R43 
R44 
R45 

R46 R47 

R46 R49 
R50 

T1 

V i  

W I  

1 I I 1 

X,Y 
8.2 
A 2  
8.3 
B,3 
8.2 
8.2 
8 , 2  
8.2 
8.2 
6.2 
8.2 
8.2 
8.2 
8,3  
A.2 
8.2 
8.3 
A.2 
A,2  
A.2 
A 2  
A.2 
A.2 
A.2 
A.2 
A.2 
A,2 
A . 2  
A . 2  
4 2  
4.2 
8.3 
4 , 2  
B,3 
4.3 
4.2 
4 ,2  
4,3 
3.3  

3 ,2  

3.2 

UP2 - 

COMP 
c 1  
C2 
c 3  
c 4  
c 5  
C6 
c 7  
C6 
c 9  
c 1 0  
c11 
c12 
C13 
C14 
C15 
C16 
C17 
C18 
c 1 9  
c 2 0  
c21 

- 

CR1 
CR2 
CR3 
CR4 
CR5 
CR6 
CR7 

J1 
J2 

L1 
L2 

M P i  

01 
0 2  
0 3  
0 4  
0 5  

A 1 7  

X,Y 
c . 3  
c . 3  
D.2 
D . l  
D.3 
D.2 
c.1 

D,2 
C,1 
c.1 
C , l  
c , 3  
0.2 
c ,2  
c , 2  
c.2 
c . 2  
C.2 
C.2 
c . 3  
D,2 

D.2 
6,2 
D,2 
D.2 
D.2 
D,2 
D,2 

c , 1  
D. l  

c.2 
(2.2 

D.1 

D . l  
c .2  
c , 2  
c .2  
D.2 
D.2 
D.2 

!.E- 

COMF 

R1 
R 2  
R 3  
R4 
R5 
R 6  
R7 
R 6  
R9 
R10 
R11 
R12 
R13 
R14 
r15 
R16 
R17 
r16 
R19 
R20 
R21 
R22 
R23 
R24 
R25 
R26 
R27 
R26 
R29 
R30 
R31 
R32 
R33 

n - 

1 0 0 0 0 0 0  I 8 I 
A10 

- + I %  ( F )  

--IW (r) 

I A I E I C I D I 
Component Locators A16 R F  DETECTOR INTERCONNECT 

AT 1 I N P U T  ATTENUATOR SEE REVERSE S I D E  

- 
- 
:OM1 

c 1  
c 2  
c3 
c 4  
c 5  
C6 
c 7  
C8 
c 9  
c 1 0  
c 1 1  
c 1 2  
c i 3  
C14 
C15 
C16 
C17 
C18 
c 1 9  
c20 
c 2 1  
c 2 2  
C23 
C24 
c 2 5  
C26 
C27 
C26 
c 2 9  
C30 
C31 
C32 
c33 
c34 
c 3 5  
C36 

- 

C R l  
CR2 
CR3 
2R3 
CR4 
CR5 
CR6 
CR7 
CR8 
CR9 

- 

8G- 10 

0 6  
0 7  

II 

- 
X,Y 
D.3 
D.3 
D,2 
0,2 
D,2 
D.2 
D,2  
D.l 
D . l  
C.2 
c.1 
c . 2  
D.2 
D.1 
D.2 
D.2 
0.1 
D , l  
D.1 
D , l  
D.2 
D.2 
c . 1  
c .2  
c , 2  
c . 2  
c.2 
c.2 
c.2 
c . 2  
c,2 
c . 2  
D.2 

- 

- 



Model 8902A Service 

CHANGES 

In the A 1 7 component coodinates: 

0 A17L14 - Add L14 with coordinates A,1. 

0 A17C28 - Add C28 with coordinates A,2. 

On the A1 7 component locator: 

0 A 17L 14 - In grid location A, 1 add L 14 between L 12 and C20. 

0 A 17C28 - In grid location A,2 add C28 directly to the right of 
R2S. 

On the A 17 schematic: 

0 - In AI 7 Input Mixer, delete L6 and replace it with C28, 
L14, and new L6 as shown in the figure on page 8G- 10.3 

On the A 17 component locator: 

0 A17MP5, MP6 - Delete all references to MPS and MP6 in the 
A 17 component locator. 

On the A 17 schematic: 

0 SHIELD - In the lower, left portion of the A17 schematic, 
delete the dashed line tha.t represents the shield and the title 
"SHIELD". 

On the A 1 8 schematic: 

0 A1 8E1 - Add a ferrite bead, El ,  to the base of 47.  

A 17 Schematic: 

Use SSS (253SA) on page 8G-12 and 8G-13. 

ss5 
8G-10.1 



Model 8902A Service 

C R 4  t 

P / O  SS5 A I 7  Input Mixer Assembly (Refer  to 2 3 2 8 A  to 2530A)  

ss5 
8G-10.3 



- -  - -  - -  - -  - -  - -  A17 INPUT MIXER ASSEMBLY ( 0 8 9 0 2 - 6 0 1 0 4 )  

i n P i i n N  on? J13 J 1 4  r-- LO A M P L I F I E R  G A I N l l O d B  . --1 - -  
, . . . ..... . . . . -. . -. . . . . . . - ./ . . .. . . . . - ONLY) 

I ~ - - - - - - - -a * + - -1PeTLOli Q D L U L l l -  - - - - - - - - - - - ~ 

I I 
I I I t B . 3  To t 9 . 1 V d c  > FROM LO 

OIVIOERS I 
t 1 5 V  IF1 

I 
t 1 5 V  IF)  W32 (EXCEPT OPTION 003 O R  SERIES 0301 I I I DC I l T r ) - - t o  7 G - 

7 POWER SUPPLY DECOUPLING 7 

t 1 5 V  IF1 L3  

I 
FILTERS I 

I 

I F  
CHANNEL 

I 
I 
I - -  - -  - -  - -  A18 I F  AMPLIF IER ASSEMBLY ( 0 8 9 0 1 - 6 0 0 0 4 ) -  r-- 1 

I 
I 

I 
I 

I 
I 

PHASE COMPENSATION A M P L I F I E R  r G A I N =  OdB 7 NOTES 

r SECOND I F  A M P L I F I E R  7 
m 

1. SEE TABLE 0 - 6  SCHEMATIC 

2 .  INDUCTANCE IS APPROXIHATELV 
DIAGRAM NOTES. 

4 . 5  U H  A T  lMHz 

7 INVERT I NG AMPL I FER 7 
I F  INPUT A M P L I F I E R  t 1 5 V  IF1 

I r G A I N t 2 0 d B  7 I 54 LO INPUT SWITCH 
I (OPTION 030 SERIES ONLY: 

( 0 8 9 0 2 - 6 0 0 2 4 )  (NOTE 4 ) -  
I 
I 
I I-------- 

3 .  1 1 7 C 2 7  I S  1 METAL S T R I P  
OVER RB AND RE. 

4 RELAYS I N  5 4  ARE LATCHING 
TYPE. A MOMENTARY TTL LOW 
INPUT M I L L  1CTUATE THE 
INOICATEO SEGMENT. AND THEN 
DEACTIVATE THE SWITCHING 
SOLENOID. 

0 4 . 0 5  ( T O P  VIEW) 

I F  OUTPUT 
A M P L I F I E R  7 

-GAIN 1L 13dB 

~ 

I 

( t 6 . 7  TO t 8 . 1  V& * 
t 9 . 4  TO t l l . 4  Vdc>  3 0 3  

t 1 5 V  IF1 

T O  A12 
I F  CHANNEL 
F I L T E R S  
ASS E M B L Y 
(OPTION 030 

SERIES ONLY1 ~ 5 6  
E 33 

t , ?!9. j n l n i n ? s l n ? 7 .  I 
I F  F I L T E R  SWITCH I -I . .  \ FM D I S T N  

0 (1.5MH2 I F 1  
CW kE C 

I t 1 3 V  w 

5110 
3 1 . 6  

t15V (FI 
I 

5 1 1  
C R 4  CR6 ,-' INPUT 

A- _-- I R27 
110 + l l V  

CW I N C  A M  I I ;-A4 

I 
I 
I 

I 
I 

I 
I 1  I 

I 1  
I I  

10" 

R 4 1  
201  

- 4 5 5  k H Z  WIDE BANDPASS F I L T E R  7 
a 

-15V (F I  U I 
R a  I FROM A l l  INPUI 

lllENUAlOR 

3 4 . 0  R9 
7 1 . 2  I 

I P/O A28  

( 0 8 9 0 1 - 6 0 2 2 9 )  
R F  MOTHERBOARD ASSEMBLY I L - - - - - - - - - - - -  A --. I 7- -  

' 7  + NON-INVERTING 
7 A M P L I F I E R  7 

t 1 5 V  ( F I  4 5 5  k H z  IF 
I N C  A M  

-0 
r--  

0: ' L B  

17.1 
L l l  

0 . 1 "  R44 
SI9 

FH OISTN 
4 5 5  kH2 I F  

-5 

1 FROM LO 
C O N T R O L  

: : e :  
4 5 5  k H z  BPF I 
SELECT (HI 

2 1  IlKW I 
I 

j I  I 
' I  I 

+ 1 5 V 7 : 0  
t 1 5 V  

R 5  R 4 6  
I 5 . 6 2  Ll 5 . 6 2  - ... - -5V (FI 

(NOTE 21 
-5v -3 .  < 

I 9 I 
I 
I 

z j R I 4  1000 

555 
8G-11 I L 

I 4 - 1 5 V I F I  -5V IF1 - -  I-- 
PWF ' I 



M o d e l  8902A 

X,Y 
c , 3  
c , 3  
D,2 
D,1 
D , 3  
D,2 
c.1 
D.2 
c , 1  
C , l  
C , l  
c , 3  
D.2 
c , 2  
c , 2  
c,2 
c , 2  
c , 2  
c,z 
c , 3  
D.2 

D.2 
8.2 
D.2 
D.2 
D.2 
D,2 
D.2 

c. I 
D . l  

c .2  
c .2  

0.1 

D,1 
c .2  
c . 2  
c . 2  
0.2 
D.2 
D,2 

S e r v i c e  

COMP 

R1 
R2 
R3 
R4 
R 5  
R6 
R7 
R e  
R9 
R10 
R11 
R12 
R13 
R14 
R15 
R16 
R17 
R18 
R19 
R20 
R21 
R22 
R23 
R24 
R25 
R26 
R27 
R28 
R29 
R30 
R31 
R32 
R33 

A17 & A18 Component Coordinates (2305A TO 2530A) 

X,Y 

8.2 
8.2 
8.2 
8.2 
8.2 
A.2 
A 2  
8.2 
A.2 
A.2 
A 2  
A.2 
A.2 
A.2 
A 2  
A.2 
A.2 
A.1 
A.2 
A.2 
A.2 
A.1 
A,2 

8 2 

8.2 
8.3 

- 

i 

COMP 
c 1  
c 2  
c 3  
c 4  
c5 
C6 
c 7  
C8 
c 9  
c 1 0  
c 1 1  
c 1 2  
C13 
C14 
C15 
C16 
C17 
C18 
c 1 9  
c 2 0  
c21 

C R l  
CR2 
CR3 
CR4 
CR5 
CR6 
CR7 

J1 
J2 

11 
12 

MP1 

ai  
0 2  
a 3  
a 4  
0 5  
0 6  

0 7  

X,Y 

A,2 
A , l  
A,2 
A , l  
A , l  
A.1 
A,2 

8.1 
8.1 
A.2 
8.1 
8.1 
8.2 
8.2 
A.3 
A.3 
A.3 
A.3 

A.2 
A.2 
A.2 
8.1 
8.1 
8.2 
8.2 
8.3 

B,l 
8.1 
A.3 
A.3 
A.3 
8.2 
8.1 
B,1 
8.1 
8.1 
8,l 
B , l  
8.3 
A.3 
8,3 
8.1 
8,2 
8.2 

COMP 

R20 
R21 
R22 
R23 
R24 
R25 
R26 
R27 
R28 
R29 
R30 
R31 
R32 
R33 
R34 
R35 
R36 
R37 
R38 
R39 
R40 
R41 
R42 

T1 

u 1  
u2 

X,Y - 
A,3 

A'3 
8.1 

A'2  
A'2 
A'2 "' 
A.l 
A'2 
A'2 
A 2  
A,1 
A,1 

A.2 
A'1 
A'1 
A'1 

A,2 

A,2 
8.1 

A'2 
A'2 
A'2 
A'1 

A'1 

A'1 

A'3 
A'3 

A.2 

COMP 

L7 
L6 
L9 
L10 
L11 
L12 
L13 

MP1 
MP1 
MP2 
MP3 
MP3 
MP4 
MP4 
MP5 
MP5 
MP6 
MP6 

0 1  
0 2  
a3 
a 4  
Q5 
0 6  
0 7  
0 8  

R1 
R 2  
R3 
R4 
R5 
R6 
R7 
R8 
R9 
R10 
R11 
R12 
R13 
R14 
R15 
R16 
R16 
R17 
R19 

D I A I B I C I I I 
:OMP 

c 1  
cz 
c 3  
c 4  
c 5  
C6 
c 7  
C8 
c 9  
c10 
c 1 1  
c 1 2  
C13 
C14 
C15 
C16 
C17 
C18 
c 1 9  
c 2 0  
c 2 1  
c 2 2  
,223 
C24 
C25 
C26 
C27 

_I 

- 

C R l  
CR2 
CR3 
CR4 
CR5 
CR6 

DS1 

J1 
J2 
J3 

L1 
L2 
L3 
L4 
L5 
L6  

- 

JJ I 1.5 MHz IF- J2 

MPl w ,  
I I I L 

."PJ 

n 

+ ! I "  

- + 1 5 V  ( F )  

- - I %  ( F )  

NOTE, llP4 IS 011 CIRCUIT S I D E  8.1 

A 1 7  A 1 8  
II 

D I r A I B I C I 

SSI A 1 7  I N P U T  M I X E R  
A18 I F  A M P L I F I E R  C o m p o n e n t  L o c a t o r s  

S E R I A L  P R E F I X :  2635A - -  AND AB1 SEE REVERSE S I D E  
80- 12  



_ _  _ _  _ _  - -  - _  _ _  - _  A17 INPUT MIXER ASSEMBLY (08901-60145) 
I-- - -  

/ LO b M P L I F I E R  
GAINZ=lOdB \ 

+ 1 5 V l F I  

r - - - -1  r - - - -1  
L L ~  O u L P U T j  LLo 'NpUIj I .25-1300 MHz 

JB 
- O4Bn 

w34 I 

003 IOPTION ONLY) [T 
I 
I 
I 
I 

(EXCEPT OPTION 003) 17- 
FROM LO 
DIVIDERS 

FROM LO X A l 7  I 
CONTROL I ' -456 8 

KHZ BPF ' < 
SELECT ( H I  I I 

I 

I 
I 
I 

I I I 

I 1  i ! I  

I I ; I  
I +16V '< ;E  
I I .  

c12 

$ F  

L- -1 
I 
I 

I POWER SUPPLY 
1 7  OECOUPLING - 

R4 L2 1 I 5 V l F l  
6.62 (NOTE 31 , 1 
_N__I + l 4 V  

R16 
1000 12.6 TO c14.3 Vdc> 

+11v 
I +I,V 

_ _  _ _  _ _  _ _  18 I F  AMPLIFIER ASSEMBLY (08901-60004)  a - -  _ _ _ _ _  - _  
,-FIRST IF  AMPLIFIER 

7 - PHASE COMPENSATION AMPLIFIER 
GAIN = 04s 

-INVERTIN0 AMPLIFIER -\ 
I~ I F  INPUT AMPLIFIER + 15VlF  1 

GAIN r 2 0 4 8  - 
2.2" 

NOTES: 

I. SEE TABLE 8-6SCHEMATIC D I A G R A M  NOTES. 

2. OPEN COLLECTOR OUTPUT. 

3. INDUCTANCE IS APPROXIMATELY 4.6YH AT I MHZ. 

4. A ITC27 IS A METAL STRAP OVER R8 AN0 RB. 

Al7UI AI7  P4 6 
TOP VIEW TOP VIkW 

ss5 
8G- 13 



X.Y 

8.1 
A.3 
A.3 
A.3 
A.3 
A.3 
8.2 
8.2 
8.2 
8.3 
8.3 
8.3 
8.2 
A.2 
A.2 
A.2 
A.2 
A.2 
A,2 
8.2 
8.2 
8.2 
8.1 
A 2  
8.2 
8.2 
A.2 
8.2 
A.1 
A,2 
A,2 
A 2  
A 2  
4.1 
3,2 
4.2 
4.1 
4.1 

3.2 
4.2 
4.1 

4.1 
3.1 

I 
f 5 V  

COMF 

L1 
L2 
L3 
L4 
L5 
L6 
L7 

M P l  
MP2 

0 1  
a 2  
a 3  
0 4  
0 5  
0 6  
0 7  
0 8  
0 9  
0 1 0  
a 1  1 

R1 
R2 
R3 
R4  
R5 
R 8  
R7 
R8 
R9 
R10 
R11 
R12 
R13 
R14 
R15 
R16 
R17 
R l 8  
R19 
R20 
RZ1 
R22 
R23 

A55 

I A I B I 

1 

- 

2 

ANALOG 

a, GND 

- 

r l 5 Y  (F) 

3 

I A I B I 

Component L o c a t o r  
A18 A 1 7  INPUT I F  A M P L I F I E R  MIXER 

S e r  v I ce 

X,Y 

A,2 
A 2  
A 2  
A.2 
A.2 
A.2 
A 2  
A.2 
A.2 
A.1 
A , l  
A,Z 
A 2  
A.2 
A.1 
A , l  
A.2 
A.2 
A.1 
A.2 
A.2 
A.2 
A, l  
8.2 
A.1 
A.1 
A.2 

A. l  
8.1 
8.1 
8.1 
8.1 
8.2 
8.2 
8.2 

8.1 
A.2 
8.2 
8.2 
A.3 
8.3 
8,3 

A.3 

80-1 ’ 

COMP 
- 
30MP - 
c 1  
C2 
c 3  
c 4  
c 5  
C6 
C? 
C8 
c 1 0  
c11  
c12  
C13 
C14 
C15 
C16 
C17 
C18 
c19  
c 2 0  
c21  
c22  
c 2 3  
C24 
c25 
C26 
C27 
C28 
c29  
C30 
C31 
C32 
c33  
c34  
c35  
C36 
c37  
C38 
c39  

C R l  
CR3 
CR3 

J1 
J2 

- 

A.3 
A.3 
8.2 
8.2 
A 2  
A 2  
A.2 

8.1 
8.2 

A.1 
A 2  
A.2 
8.2 
8.2 
A.2 
A.2 
A,2 
A , 2  
8,2 
8,2 

B , l  
B , l  
B , l  
8,2 
8.2 
8,2 
8,2 
8,2 
8,2 
8.2 
8.2 
8,3 
82  
8.2 
8.2 
8.3 
8.3 
8.2 
8.2 
8.2 
8.3 
8.2 

M o d e l  8902A 

R24 
R25 
R26 
R27 
R28 
R29 
R30 
R31 
R32 
R33 
R34 
R35 
R36 
R37 
R38 
R39 
R40 
R41 
R42 
R43 
R44 

R46 R45 
R47 
R48 
R49 
1350 

T P l  
TP2 
TP3 
TP4 
TP5 
TP8 
TP7 
TP8 

u 1  
u2 
u3 
u 4  
u 5  
U6 
u7 

A55 Component Coordinates (2305A TO 2530A) 

8.2 w1 



Service Model 8902A 
CHANGES 

On the ASS schematic: 

0 ASSC1 9 - Change the value of C19 to 22 PF. 

On the AS5 schematic: 

0 ASSR19. R20 - Change the value of R19 to 683.7 and the 
value of R20 to 216.4. 

A 5 5 Component Coordinates: 

0 Use the ASS Component Coordinates on page 8G- 14.3. 

A 5 5 Component Locator: 

0 Use the ASS Component Locator on page 8G- 14.4. 

On the A55 schematic: 

- Change the part number of ASS IF AMPLIFIER/ 
FILTER ASSEMBLY to (08902-601 OS). 

0 CA - In the lower left corner of the schematic, just to the right 
of C4, insert C9 between the + 15V lead and ground. 

0 A S K 3 5  - Delete C3S and replace with an open circuit. 

0 ASSR39 - Change the value of R39 to 348. 

0 AS5R42 - Change the value of R42 to 750. 

0 ASSRSI - Between C31 and the drain of 43 ,  add RS1 with a 
value of 46.4. These components are in series. 

On the A25 schematic: 

0 A25 - Change the part number of the A25 AUDIO 
MOTHERBOARD ASSEMBLY to 08902-601 03. 

On the A25 schematic: 

A25 - Change the part number of the A25 AUDIO 
MOTHERBOARD ASSEMBLY to 08902-601 16. 

rev. I OJU L87 
SS6 
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Model 8902A Service 

X,Y 

A,3 
A,3 
B,2 
B,2 
A.2 
A,2 
A,2 

B,1 
B,2 

A,1 
A,2 
A.2 
B,2 
B,2 
A,2 
A,2 
A,2 
A,2 
B,2 
B,2 

B,1 
B.l 
B,1 
B,2 
B,2 
82 
B,2 
8.2 
B,2 
B,2 
B,2 
B,3 
B,2 
B,2 
B 2  
B,3 
B,3 
B,2 
B,2 
B,2 
B,3 
B,2 
82 

COMP - 
c1 
c 2  
c3 
c4 
c 5  
C6 
c 7  
C8 
c 9  
c10 
c11 
c12 
C13 
C14 
C15 
C16 
C17 
C18 
c19 
c20 
c 2  1 
c22 
C23 
C24 
C25 
C26 
C27 
C28 
C29 
C30 
C31 
C32 
c33 
C34 
C36 
c37 
C38 
c39 

CR1 
CR3 
CR3 

J1 
J2 

- 

COMP 

R24 
R25 
R26 
R27 
R28 
R29 
R30 
R31 
R32 
R33 
R34 
R35 
R36 
R37 
R38 
R39 
R40 
R41 
R42 
R43 
R44 
R45 
R46 
R47 
R48 
R49 
R50 
R51 

TP1 
TP2 
TP3 
TP4 
TP5 
TP6 
TP7 
TP8 

U1 
U2 
U3 
U4 
U5 
U6 
U7 

w1 

A55 Component Coordinates (2535A AND ABOVE) 

COMP COMP - 

556 
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Model 8902A Service 

MPl  

ANALOG G N D K  

t 5 v  \ 

-15V (F) \ 

t15V (F) z 

- MP2 (SHIELD) - MP3 

A55 

A I B 

A S S  Component Locator (Refer to 2535A) 

SS6 
8G- 14.4 



INSTRUMENT BUS 
FROM CONTROLLER 

_ _ _ _ _  _____ -_- --___ _ _ -  --1 NOTES _ -  --- __- A55 I F  AMPLIFIER/FILTER ASSEMBLY (08902-60003) _ -  - _  I-- 
/ SECOND I F  AMPLIFIER I .  SEE TABLE 8 -6  FOR SCHEMATIC 

\ DIAGRAM NOTES. I- STAGE I -\ I- STAGE 2 -, 
/- STAGE 5 '-\ t l 5 V I F  I 

I 

AMPLIFIER 

I <-12.2 TO -11.0 vae  - 1 6 V l F  I 

2 4  
21  
2 5  
2 6  

2 2  
2 3  
I 1  

7 

8 

8 

10 

I , I I  , 
I ' 2  ' 4  

DECODER AND LATCHES \ 

r SELECT DECODER 7 i '  
mv I+, 

I 
AT3. 20 dB . 
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~ ~ 3 . 0  a8 

ATZ. 2 0  ae , 
ATZ. o aB I 

I I +r .=2 

ATI. 2 0  aB 
ATI. o an 

MAX GAIN 

NC THRU F ILTER 
12 ,01  FF .. I I  BYPASS F ILTER 

d 2 ( H I  

d 3 ( H l  13 I 7% ;; 

I u2c I 

'PASS F ILTER 

I 

/ THIRD I F  AMPLIFIER \ 

/ PROGRAMABLE GAIN BUFFER \ 

<y3) 

U28 

TO I F  
SYNCHRONOUS 
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I 
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Service 

X,Y 

A.3 
A.2 
A.3 
8.1 
A.2 
8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
8.1 
8.2 
8.2 
8.2 
8.2 
8.2 
A.2 
8.2 
A.2 
A 2  
8 2  
A , l  
A . l  
A.2 
A.2 

A.2 A 2  
A.2 
A 2  
A.2 
A.2 
A. l  
4,2 
4.2 
4,2 
4 2  
4.2 
4 , l  
4.1 
4.2 
4.2 
4 , l  
4.1 
4.2 
4.3 
4.3 
3.1 

M o d e l  8902A 

COMl 

CR1 
CR2 
CR3 
CR4 
CR5 
CR6 
CR7 
CR8 
CR9 
CR1( 
C R l l  
C R l i  

DS1 
DS2 

J1 
J2 

L1 
L2 
L3 
L4 

MP1 
MP2 
MP3 

0 1  
0 2  
0 3  
0 4  
0 5  
0 6  
0 7  
0 8  
0 9  

R1 
R2 
R 3  
R4 
R5 
R 6  
R7 
R 6  
R9 
R10 
R l 1  

A54 Component Coordinates 

X,Y 

A.2 
8.2 
8.2 
A.2 
A.2 
A.2 
A.2 
A,:! 
A,3 
A,3 
8.1 
8.1 

A,2 
A, l  

8.1 
8.1 

A.3 
A.3 
A.2 
8.2 

A.1 
A.2 
8.2 

A.1 
8.1 
8.2 
A.2 
A.2 
8.2 
8.2 
A.3 
8.1 

8.1 
8.2 
A.2 
8.3 
8.2 
8,2 
8.2 
8.2 
8.2 
6 2  
8.2 

1 15 

COMF 

R12 
R13 
R14 
R15 
R16 
R17 
R18 
R19 
R20 
R21 
R22 
R23 
R24 
R25 
R26 
R27 
R26 
R29 
R30 
R31 
R32 
R33 
R34 
R35 
R36 
R37 
R38 
R39 
R40 
R41 
R42 
R43 
R44 
R45 
R46 
R47 
R48 
R49 
R50 
R51 
R52 
R53 
R54 
R55 
R56 
R57 
R58 
R59 
R60 

- 
COMF - 
c1 
c 2  
c 3  
C4 
c5 
C6 
c 7  
C8 
c9 
c 1 0  
c11 
c 1 2  
C13 
C14 
C15 
C16 
C17 
C18 
c 1 9  
c 2 0  
c 2 1  
c 2 2  
c 2 3  
C24 
c25 
C26 
C27 
C28 
C29 
C30 
C31 
C32 
c 3 3  
c 3 4  
c 3 5  
C36 
c37  
C38 
c 3 9  
C40 
C41 
C42 
c 4 3  
c 4 4  
c 4 5  
C46 
c 4 7  
c48 
c49  

- 

X,Y 

A,2 
A,3 
A,2 
A,2 
A,2 
A , 3  
A,2 
A.2 
A.3 
A.3 
A.3 
A. l  
A . l  
A.1 
A.3 
A , l  
A , l  
A , l  
A,2 
A,2 
A,2 
A,2 
A,2 
A,3 
A,3 
B,1 
B , l  

A,2 
A,2 
A,3 
8.2 
A,2 

A.2 
A.2 
8.2 
8.2 
8.2 
B ,2  
8.3 

COMP X,Y 

8.2 
8 ,2  
8.2 
8.1 
8,2 
8.1 
8.2 
8.2 

8.2 8.3 
8.3 
8.2 
8.2 
8.3 

A,2 8.2 
8.3 
8.2 
8.2 
8.2 
8.2 
8.2 
8.1 
8.2 
8.2 
8.1 
A.2 
A,2 
A , l  
8.2 
8 , 2  
8.2 
8.2 
A 2  
8.2 
A.2 
A.2 
A.2 
A.2 
8.2 
A,2 
A 2  
A.2 
A.2 
A.2 
A.2 
A.2 
A.2 
A.3 

COMF 

R61 
R62 
R63 
R 64 
1365 
R66 
R 67 
R68 

R70 R 69 
R71 
R72 
R73 
R74 

R76 R75 
R77 
R78 
R79 
R 80 
R81 
R 82 
R 83 
R 84 
R85 
R 86 
R87 

T P l  
TP2 
TP3 
TP4 
TP5 

u1 
u 2  
u 3  
u4 
u5 
U6 
u 7  

8G- 16 



Model 8902A Service 

CHANGES 

On the A25 schematic: 

A25 - Change the part number of the A25 AUDIO 
MOTHERBOARD ASSEMBLY to 08902-601 03. 

On the A25 schematic: 

A25 - Change the part number of the A25 AUDIO 
MOTHERBOARD ASSEMBLY to 08902-601 16. 

rev.05NOV86 
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P / O  A 2 5  AUDIO A54 IF SYNCHRONOUS DETECTOR ASSEMBLY ( 0 8 9 0 2 - 6 0 0 3 1 )  <./I> 
MOTHERBOARD ASSY 

BUFFEREO O A T A .  
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OECOOEO ENABLE 

24 

- -  --- - -  , -  - -  - -  - -  
, . I SWEEP CONTROL 4 5 5  k H I  VCO AN0 PHASE S H I F T  NETWORKS , 

7 t 4 5  OEGREE PHASE S H I F T  7 7 - 4 5  OEGREE PHASE S H I F T  
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\- - 1 - -  - -  - -  - -  - -  

SYNCHRONOUS DETECTOR 

a 

t 1 5 V  IF1 

TUNE0 RF LEVEL 

r OUT-OF-LOCK OETECTOR T 

.. 
SWEEP U6C 
FAST I L  F 3  lCMO5l t 1 5 V J F 2 1  t l 5 V ~ F 2 1  
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, '2 
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t15V IF1 

It R35 
0 . 2 5 k  

1 , '4 

A54R4 

~ 

--9-5 I L I  VREF * 15 R33 
4 2 2  

I 

- 4  

- 1 5 V  ( F l  
t 5 V  

I I PHASE DETECTOR AN0 INTEGRATOR 
I OSCILLATOR - 

TRANSLATOR 

7 5 0 0  
5 6 2 0  

CR4 CR5 

t .a TO t 1 2 . 0  VdC <J4> - t 4 5 '  + T n  7 

I 
- I 

I L  
I I 

C4 1 2  1k  
I F  
I 

FROM I F  
AMPLIFIER 
F I L T E R  

6 

TO AM 4 6 . 4  
OEMOOULATOR ~ 2 5  

8 -  97 

19 

V C O  TUNE 1 I I  
I t  R56 

1 2 . l k  
C io 

0.0111 
-TANK C I R C U I T  - - 

1 c 2 0  R57 
T 0 . u  1 0 0  

<J2> 
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c -15V IF1 

R31 
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NOTES 
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I 
I 
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I PI0 A I -- QD 

C R l O  
V C O  OISABLE ILI 

R75 
l o o k  

1. SEE TABLE 0-6 SCHEMATIC O I A G R A M  NOTES 
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0 T O  
6 CONTROLLER 3 .  

I INPUT SWITCH --, 
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O I G I T A L  INTERGRATEO 
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SROUNO CONNECTIONS 
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S e r  v i ce 

X,Y 

8.2 
8,2 
A.2 
A.2 
A.2 
A,2 
A,2 
A.l 
A , l  
A.1 
A.2 
8.2 
A 2  
8,2 
A.2 
8.2 
8.2 
82 
A.2 
A.2 
A.2 
A.2 
A.2 
A,3 
8.3 
A.3 
8.3 
8.3 
A,3 
B,3 
8,3 
4.3 
3.3 
3.2 
3,3 
3.3 
3,2 
3.3 
4,3 
4.3 
3.2 
4.3 
4.3 
4.1 
3 , l  
3,2 
3.3 

M o d e l  8 9 0 2 A  

COMl 

CR5 
CRE 
CR7 
CR6 
CR9 
CR1 
CR1 
CR2 

J1 
J2 

L1 
L2 
L3 
L4 
L5 
L7 
L8 

0 1  
0 2  
a4 
Q5 
0 6  
a 7  
0 8  
0 1 3  
0 1 4  
0 1 5  
0 1 6  
Q17 
0 1  6 
0 1 9  
020 
a21 
0 3 1  

R1 
R2 
R3 
R 4  
R5 
R 6  
R7 
R8 
R9 

I A I E I 
X,Y 

A 2  
A.2 
A.2 
A,2 
A.2 
8.2 
8.2 
8.1 
8.2 
8.2 
A,2 
8.2 
8,l 
A.2 
8.2 
A.2 
A.2 
8,2 
A.2 
A.3 
A.3 
A,2 
A.2 
A 2  
A.2 
A.2 
A.2 
A.3 
8 , 2  
8.2 
A,3 
8.2 
8.3 
8.3 
A,3 
8.3 
A.3 
8.3 
8.3 
8.3 
B,2 
8,3 
A,3 
8,3 
8,3 
8.3 
A.3 

.w 
I 

COMF 

A66 
R67 
R68 
RE9 
R70 
R71 
R72 
R73 
R74 
R75 
1376 
R77 
R76 
R79 
R80 
RE1 
R62 
R87 
R88 
R124 
R126 
R128 
R129 

TPI 
TP2 

u 1  
U2 
u 3  
u 4  
u5 

VR2 
VR3 
VR4 

1 I A I E I 

S S i  Component  Locator A54 I F  SYNCHRONOUS DETECTOR 

SEE REVERSE SIDE 

X,Y 

A.3 
8.3 
8,3 
A,3 
A.3 
A,3 
8.3 
8,3 
8.3 
6.3 
8 , 3  
8.3 
A.3 
A,3 
8 , 3  
8.2 
8 , 3  
8.3 
8.3 
A.2 
A.2 
B , 3  
8 , 2  

A.3 
A.3 

A,3 
A,3 
8.3 
8.2 
A.3 

A,3 
A.3 
A.3 

- 
COMF 

c 1  
C2 
c3 
c 4  
c 5  
C6 
c 7  
C6 
c 9  
c11 
C14 
C15 
C16 
C17 
C18 
c 1 9  
C20 
c 2 1  
c 2 2  
c 2 3  
c 2 4  
c 2 5  
C26 
c 2 9  
C30 
C31 
c 3 2  
C34 
C36 
c37 
C38 
c 3 9  
c 4 0  
C41 
c42 
c43 
c44 
015 
C46 
c47 
C50 
C51 
c 5 2  
c 5 3  
c 5 5  
C68 
C69 

- 

- 

COMl 

A6 Component Coordinates (1 of 2) 

X,Y 

8.3 
8.3 
8.3 
8.3 
B,3 
8.3 
A.3 
A.2 

A.3 
A.2 

8.2 
8.2 
A.2 
A.2 
A 2  
8.3 
8.3 

A.3 
8.2 
A.2 
A.2 
A.2 
A.2 
A.2 
8.3 
8.3 
8.3 
8.3 
8.3 
8.3 
8.3 
8.2 
8,2 
8.2 

- 

A.2 
A.2 
A,1 
A . l  
A . l  
A.1 
A.1 
8.2 
A.2 

COMI 

R10 
R13 
R14 
R15 
R16 
R17 
R16 
R19 
R20 
R21 
R22 
R23 
R24 
R25 
R26 
R27 
A26 
R29 
R30 
R31 
R32 
R33 
R34 
R35 
R36 
R37 
R38 
R39 
R41 
R42 
R44 
R46 
R49 
R50 
R51 
R52 
R54 
R55 
R56 
R57 
R56 
R 60 
R61 
R 62 
R63 
R64 
R65 

- 



Model 8902A Service 
CHANGES 

On the A6 schematic: 

0 A6C5 1 - Change the value of C5 1 to 560p. 

On the A6 schematic: 

0 A6R52, R75 - Change the value of R52 to 3.48k. Change the 
value of R75 to 12.5k. 

On the A25 schematic: 

0 A25 - Change the part number of the A25 AUDIO 
MOTHERBOARD ASSEMBLY to 08902-601 03. 

On the A25 schematic: 

0 A25 - Change the part number of the A25 AUDIO 
MOTHERBOARD ASSEMBLY to 08902-601 16. 

rev.05NOV 86 
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/ \ 
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I 
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I a 
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DEMOD CARR 
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0 R-SETTING CIRCUIT -\ - 
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SS8 
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I .  SEE TABLE 8-6 NOTES FOR SCHEMATIC 

DIAGRAM NOTES. 

I I 
I I 
I 
I 
I 
I 

AM I F  AMPLIFIER I- AM AN0 IF  AVG DETECTOR 
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FILTERED I F  
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I 
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I 

I 

S T R I A L  P R E F I X  2,051 



Ser v I c e  

X,Y 

A.1 
A.1 
A , l  
A . l  
A.1 
A.l 
A . l  
8.1 
8.1 
8.1 
8.1 
8.1 
8.1 
8.1 
A.1 
A. l  
8,2 
8.2 
8.1 
8.1 
8.2 
8.1 
B.1 

A.3 

8.2 
A . l  
8.1 
8.1 
8.1 

M o d e l  8902A 

COMP 

A6 Component Coordinates (2 of 2) 

c 
ILC REF -.. 
ALC REF 4 

L I 
ANALOG 

I A I U I 

S S I  Component L o c a t o r  A6 AM DEMODULATOR ( 1  OF 2 )  
ALC LOOP 

30MP 

c54  
C56 
c57  
C58 
c59  
C60 
C61 
C62 
C63 
C64 
C65 
C66 
C67 
C70 

- 

CR13 
CR14 
cr15 
CR16 
CR17 
CR19 
CR20 

J3 
J4 

19 
110 

M P l  

0 9  
0 1  0 
0 1  1 
0 1  2 
a29 
0 3 0  

R69 
R90 
R91 
R92 
R93 
R94 
R95 
R96 
R97 

A . l  
A.1 
A , l  
A.1 
A , l  
6 1  
A.1 
8.1 
A , l  
B.l 
8.2 
8.2 
B,1 
8.1 

B,1 
A.l 
8.1 
8.2 
B.1 
8.1 
A, l  

A , l  
A.1 

A.l 
8.1 

A.2 

A.1 
A.l 
A. l  
A. l  
8.1 
8.1 

A.1 
A.l 
A.l 
A.1 
A. l  
A.1 
A.1 
A.1 
A.1 
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Model 8902A Service 

CHANGES 

On the A25 schematic: 

0 A25 - Change the part number of the A25 AUDIO 
MOTHERBOARD ASSEMBLY to 08902-601 03. 

On the A25 schematic: 

0 425 - Change the part number of the A25 AUDIO 
MOTHERBOARD ASSEMBLY to 08902-601 16. 

rev.05NOV86 
ss9 
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I 
I 

L 
I 8 +15VIF) 
I 

8 - 1 5 V C F I  

I 
I 

I 

NOTES 

I. REFER T O  TABLE 8-6 FOR SCHEMATIC 

2.  THE DIAGRAM BELOW SHOWS 
THE OUTPUT STAGE OF COUPA- 
RATOR AbU7 I N  D E T A I L  

DIAGRAM NOTES. 

v- 

D I G I T A L  
C I R C U I T  ! 
GROUND C 

8ESIGNATIONI 
REFERENCE 

US 

UO 

UIO 

A6U6 7 

TEGRATED 
.TAGE AND 
NECTIONS 

NUUBERS 

WV- 16 

mv- 1 4  

C I R C U I T  
BOARD 

TOP VIEW 

ss9 



8 ' L  

X,Y 

A4 

COMP 

R14 
R15 
R16 
R17 
R16 
R19 
R20 
R21 
R22 
R23 
R24 
R25 
R26 
R27 
R28 
R29 
R30 
R31 
R32 
R33 
R34 
R35 
R36 
R37 
R36 
R39 
R40 
R41 
R42 

TPI  
TP2 

I A I 6 I ss5 C o m p o n e n t  L o c a t o r  A6 AM DEMODULATOR ( 2  OF 2 )  
CONTROL C I R C U I T S  

~~ 

SEE REVERSE S I D E  

S e r  v I ce 

06-22 

- 
COMP - 

c 1  
c 2  
c 3  
c 4  
c 5  
C6 
c 7  
C6 
c 9  
c 1 0  
c11  
c12  
C13 
C14 
C15 
C16 
C17 
C16 
c19  
C20 

C R l  
CR7 

J1 
J2 
J3  

0 1  
0 2  
0 1  1 
Q19 
Q30 

R1 
R2 
R3 
R4 
R5 
R6 
R7 
R6 
R9 
R10 
R11 
R12 
R13 

- 

6.3 
6.2 
6.3 
8.3 
8.3 
8,3 
6.2 
6.3 
8.3 
6.3 
6.3 
6,3 
A.3 
8,3 
A,3 
A.3 
A,3 
A.2 
A.3 
A.3 

6.3 
6.3 

A.3 
A.3 
A.l 

A,3 
A.3 
A.3 
8.3 
6 3  

6.3 
A.2 
8 , 3  
R,Z 
8 ,3  
8.3 
8,3 
6.3 
6,3 
E . 3  
8.3 
6.3 
6.2 

A4 Component Coordinates (1 of 2) 
M o d e l  8902A 



Model 8902A Service 
CHANGES 

0 A25 - Change the part number of the A25 AUDIO 
MOTHERBOARD ASSEMBLY to 08902-601 03. 

On the A25 schematic: 

0 A25 - Change the part number of the A25 AUDIO 
MOTHERBOARD ASSEMBLY to 0 8 9 02 - 6 0 I 1 6. 

rev.05NOV 86 
SSIO 
86-22.1 



FROM AM 
OEMOOULATOR ~ 2 4  

4 

P 0 A25 AUDIO Mb THERBOARD ASSY 
(08901-60137)  

i--1 
I I I T O ,  

/ I F  L I M I T E R S  - STAGE 3 - STAGE I a 

I a34 

. 

I 
I 

I 
I 

I 
I 

I 

I 

NOTES 

I. SEE TABLE 8-6 FOR SCHEMATIC 
DIAGRAM NOTES. 

TO 
w20 COUNTER 

SSlO 
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S e r  v I ce 

X,Y 

8.2 
A.1 
8.1 
A . l  
A . l  
A.2 
A 2  
A.2 
A.1 
8.2 
6.2 
8.2 
8.1 
8.1 
A , l  
A , l  
8.1 
A.2 
8.1 
8.2 
8.2 
8.2 
6.1 
A.2 
A.2 
A,2 
A.1 
8.2 
8.2 

A , l  
A . l  
A , l  
A.2 
A,2 
A.2 
A 2  
8.2 
8.2 
8.2 
8.2 
8.1 
A.2 
A 2  

A.2 
A,2 

M o d e l  8902A 

COMP 

J3 

L1 
L2 
L3 
L4 

MP1 

0 2  
0 3  
0 4  
0 5  
0 6  
0 7  
0 8  
0 9  
010 
012 
013 
0 1 4  
0 1 5  
0 1 6  
0 1 7  
01 8 
0 2 1  
0 2 2  
0 2 3  
0 2 4  
0 2 5  
0 2 6  
0 2 7  
0 2 8  
0 2 9  
0 3 1  
0 3 2  
033 
0 3 4  
0 3 5  

R45 
R46 
R47 
R48 
R49 
R50 
R51 

A4 Component Coordinates (2 of 2) 

X,Y 

A.1 

8.2 
8,2 
B.2 
8,2 

A,2 

8,2 
A , l  
A , l  
A.1 
A,2 
A,2 
A.2 
A,1 
A,l 
A.2 
A,2 
A,2 
A,2 
8,2 
8,l 
B,l  
8,2 
8.2 
8,2 
8,2 
8.2 
8,l 
8.1 
8.1 

8.1 8.2 
8.2 
8.1 
8.1 
A.2 

A.l 
A,2 

A,2 A.2 
A,2 
A,2 
A, l  

-IN (0 

423120, 

MOUNTED 
ON 
SPACERS 

COMF 

R52 
R53 
R54 
R55 
R56 
R57 
R58 
R59 

R60 R61 
R62 
R63 
R64 
R65 
R66 
R67 
R68 
R69 
R70 
R71 
R72 
R73 
R74 
R75 
R76 
R77 
R78 
R79 
R80 
R81 
R82 
R83 
R84 

R85 R86 
R87 
R88 
RE9 
R90 
R91 
R92 
R93 

R94 R95 
R96 
R97 
R98 

U 

\Q% 

X,Y 

8.1 
A.2 
A.2 
B , 2  
8.2 
8.2 
8.2 
A.2 

A.2 
A.1 
A.1 
8.1 

A.2 

A4 

COMP 

I A I 6 I 

C o m p o n e n t  L o c a t o r  A4 FM DEMODULATOR ( 1  OF 2 )  
FM L I M I T E R  CIRCUITS 

SEE REVERSE SIDE 

X,Y 

A.2 
A.2 
A. l  
A.2 
A.2 
A,2 
A.2 
A.2 
A.2 
A.2 
A.2 
A.2 
8.2 
8.2 
A.1 
8.2 
8.1 
8.2 
6.1 
8,2 
6,2 
6.1 
6,1 
8.1 
A.1 
8.1 
8.1 
A.2 
8.1 
8.1 
8.2 
8 2  
8.2 
A.2 
A.2 
A.2 
8.2 
8.2 
8.2 
8.1 
6.2 
8,2 
8,2 
8.2 
8.1 
8.1 
8,1 

- 
>OM1 

c21 
c22 
C23 
C24 
C25 
C26 
C27 
,228 
C29 
C30 
C31 
c 3 3  
C32 
c35 
C36 
c 3 7  
C38 
c 3 9  
c41 
012 
c43 
c44 
c45 
C46 
c 4 7  
C48 
C49 
C50 
C5 1 

- 

CR3 
CR4 
CR5 
CR6 
CR7 
CR8 
CR9 
C R l (  
C R l l  
CRI: 
CRIZ 
CR14 
CRI! 
C R l t  

DS2 
DS3 

- 

COMP 

R99 
RlOO 
R l O l  
R102 
R103 
R104 
R105 
R106 

TP3 
TP4 
TP5 
TP6 

VR1 

8G-24 



Model 8902A Service 
CHANGES 

On the A25 schematic: 

- Change the part number of the A25 AUDIO 
MOTHERBOARD ASSEMBLY to 08902-601 03. 

On the A25 schematic: 

A25 - Change the part number of the A25 AUDIO 
MOTHERBOARD ASSEMBLY to 08902-601 16. 

rev.OSNOV86 
ss11 
86-24.1 



\ 

/ -7 P/O A4  FM DEMODULATOR _ -  ASSEMBLY _ _  (2 OF 2) (08901-60184) - _  _ _  _ _  - -  - -  - -  - -  - -  - -  _ _  _ _  _ _  _ -  _ -  
FM DISCRIMINATOR 

FM OUTPUT 
7 UPPER CLAMP 7 I-- PRECISION L I M I T E R  -\ 

GAIN AMPLIFIER = 10.368- 

a + I S V I F  I I + 1 6 V ( F I I  <.12) + 1 5 V I F I l  r --, I I I CHARGE-COUNT DISCRIMINATOR 

NOTES 

I. SEE TABLE 8 - 6  SCHEMATIC 
DIAGRAM NOTES. 

I 

r, 

Q8 I 

l r  D S I  

I I 

. I + 15V I F  I I +I 5 V l F  I I t l 5 V l F I l  
I 0 

+I6 t l S V l F I 1  I + 1 6 V l F I l  I 

Q23 

tD.3 Vdc R66 
71.6 L I M I T E R S  

CRB 
u m ' 1  - LOWER CLAMP -, - UPPER CLAMP 

REGULATOR BUFFER - -INPUT 

t Tp6 

+ 1 5 V l F  I I i R64 

- -  
R47 
IO0 

P I 0  2Dp 

0.01" 

R19 
I O k  RSO 

2000 14.7U 
cw. ' 

TO AUDIO 
W17 FILTERS 

12 

TP5 

62oP 

CRP 
6; 

.- i P 2 7  I I I c I '1.7 464 R98 56.2 Q26 
- 1 5 V I F I  - l 5 V l F  I 

q I 000 

- 1 6 V l F l  

P I 0  A25 I ---1 - 1 6 V I F I  

- 1 1  
_. SQUELCH DETECTOR '-\ 

0 

018 
BOTTOM VIEW 

Q l 8 A  

P I8  

D lGo D2Q22B 

S I  62 
022 
Q 2 2  

Q22A 

BOTTOM VIEW 

TOlFROM A U D I O  p,o 1 
DE-EMPHASIS yA4 
AND OUTPUT I , < 10 - SQUELCH SWITCH 

DRIVE t l 6 V I F I l  + 1 6 V l F I l  

R 8 2  
3 I .6k 

a C46 
0.OIrr 

R I 0 1  
I .OM ~ ~~ 

u .  Q32 
CR 16 R102 R103 

1000 31.6k 
+ 1 6 V I F I I  -::. 

Q16 
R104 fi: 

R81 b IOk 

I O k  

I 2% R lOC 
464C 

l O 0 O P  

c3D 
a 3  I 

S S 1 1  
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Ser v I ce 

X,Y 

B , l  
8.2 
8.3 
8.3 
A.1 
A . l  
6 3  
8.3 
A.3 
8.3 
8.3 
A.3 
A.3 
A.3 
8.1 
A 2  
A 2  
8.1 
A.2 
A.2 
8.1 
8.1 
A, l  
8.2 
A.1 
8.2 
A.1 
A.2 
A.2 
A.2 
8.1 
8.1 
8.1 

8.3 
8.1 

A.3 
A.2 

8.2 
B,2 
A.3 
A.2 
8.3 
4.2 
4.3 

Model 8902A 

COMP 

18 
19 
110 
111 
112 
113 
114 

MP1 
MP2 
M P3 
M P4 
M P5 
MP6 
MP7 

Q1 
Q2 
Q3 
Q4 
Q5 
0 6  
Q7 

R1 
R2 
R3 
R4 
R5 
R6 
R7 
R6 
R9 
R10 
R11 
R12 
R13 
R14 
R15 
R16 
R17 
R19 
R20 
R22 
R23 
R24 
R26 

A2 Component Coordinates 

X,Y 

8.2 
B. l  
B,2 
A. l  
A 2  
8,2 
A.2 

A.1 
A.1 
8.1 
A.3 
A.2 
A.2 
A.2 

A,3 
A.2 
A.2 
A.2 
A.2 
A.2 
A.2 

A.3 
8.2 
B.3 
A.3 
A,3 
A,3 
A,3 
A,3 
A.3 
A,3 
A.3 
A.3 
A.3 
A.3 
A.2 
8.2 
A.2 
8.2 
A.2 
A.2 
B,l 
A,2 
A 2  

15 KHz 
LPF 

GAlN 

R 

ffI\ 

7 2 0  KH 
LPF 

GAIN e. 
& 

AMPL 2 
OUT 

E 
ik 

.MPL I 

d2+ 

44 

"I -yz 
SEMI-RIG10 
COAX 
CIRCUIT < 
S I D E  

3 * GND 

AM %ENS 

COMP 

R27 
R28 
R29  
R30 
R31 
R32 
R33 
R34 
R34 
R35 
R36 
R37 
R38 
R39 
R40 
R41 
R42 
R43 
R44 
R45 
R46 
R47 
R46 
R49 
R50 
R51 

RT1 
RT2 
RT3 

T P l  
TP2 
TP3 
TP4 

U1 
U2 
U3 
u 4  
U5 

W1 
W2 

\ \ L 

X,Y 

A.2 
A.2 
A.2 
8.2 
A.1 
8.2 
A . l  
8.2 
A.1 
A.2 
A.1 
B,1 
8.1 

A.1 
A.1 
A. l  
A.2 
A 2  
A.l 
8.1 
8.1 
8.1 
8.1 
A.1 
A.1 

8.2 
A. l  
B.2 

A.3 
A.2 
A.2 
A . l  

A.3 
A.1 
8.1 
8.1 
8.1 

A 2  
A 3  

i 

COMF 

I A I U I 

S S 1 '  A4 FM DEMODULATOR ( 2  OF 2 )  Component L o c a t o r  
FM D I S C R I M I N A T O R  C I R C U I T S  

- 
COMF - 
c 1  
c 2  
c 3  
c 4  
c 5  
C6 
c 7  
C6 
c 9  
c10  
c11 
c12  
C13 
C14 
C15 
C16 
C17 
c19  
c 2 0  
c21  
C23 
,225 
C26 
c27 
c29  
C30 
C31 
c32  
c33  
c34  
C36 
c37  
C36 

CR1 
CRZ 

J1 
J2 

L1 
L2 
L3 
L4 
L5 
L6 
L7 

- 

66-26 



Model 8902A Service 
CHANGES 

On the A 2  schematic: 

0 A2R1, R2 - Change the values of R1 and R2 to 6.1 9k. 

On the A25 schematic: 

0 A25 - Change the part number of the A25 AUDIO 
MOTHERBOARD ASSEMBLY to 08902-601 03. 

On the A25 schematic: 

- Change the part number of the A25 AUDIO 
MOTHERBOARD ASSEMBLY to 08  9 02- 6 0 1 1 6. 

On the A 2  schematic: 

A2 - Locate R51 under ISkHz LOW-PASS FILTER, and 
change the value of R5 1 to 100 ohm. 

rev.05NOV 86 
ss12 
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--I _ -  _ _  _ _  - -  _ _  - -  - -  _ _  _ _  _ -  - -  A2 AUDIO FILTERS ASSEMBLY (08901-60008) - _  I-- 

I 260 K H Z  + 1 5 V l F )  
I /- LOW-PASS FILTER -\ 

t l 5 V I F l  + I 5 V l F l  
a I -  

/ 15 kHz 
LOW-PASS FILTER /-AMPLIFIER I -, 

IShHz 
L P F  GAIN 7 FILTER SELECTORS 7 

SHIELD 
Le 

Q 
_5 

R31 g.15 \I!.!._ _ _ _  16.0m R39 R33 
580 ..... 790.9 51.1 

Q 

C36 
9 I DOP 

P f O  A25 
ASSEMBLY (0890 I -60 137) 
AUDIO MOTHERBOARD I 7 POWER SUPPLY DECOUPLING 7 - -  

<-0.5 To + o.svac> 

>ZO KHz 
LOW-PASS F I L T E R  

I ' 8  ' 1.0- 

TP I I J 
' 3  

- I 5 "  - - ~ i ; y  I 1 6 . 0 ~  

0.01" I 
I 
I 
I I 

I I 

- . - I 

/ 4UDIO GAIN \ 

I 
I 

/ \ AMPLIFIER 2 I Q ."PI I 
~ - 

AUDIO GAIN 
SELECTORS 

OUT 
i15VlFl 

C I S  

R 3 8  
117.4 

I I 
I 

R49 
IOU 

P/O A25 
---I 

NOTES 

I .  REFER T O  TABLE 8-6 FOR SCHEMATIC 

2. ANALOG GROUND CONNECTION IS UADE 

DIAGRAM NOTES. 

THROUGH THE SHIELD OF W16 AN0 W17. 

I 1;;; FILTERED AUDIO I 
I 

INTEGRATED D I G I T A L  CIRCUIT 

GROUND VOLTAGE CONNECTIONS AND 

REFERENCE 
DESIGNATIONS NUUBERS 

+ 1 5 v l F l - 1 3  
- 1 6 V l F l -  4 

CIRCUIT 
A2U3 6 WARD 

TOP VfEW TOP VIEW 

I O  0 8  
KEY l0 0 

0 0  
6 0  0 6  

4 
ss12 
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Ser v I c e  

X,Y 

A.2 
A.2 
A.l 
8,3 
8.3 
8.3 
A.2 
8.3 
A.l 
A.1 
8.3 
A,2 
8.2 
A.1 
A.3 
8.3 
8.3 
A.l 
A.2 

8.3 8.3 
8.3 
8,3 
A.2 
8.2 
8.3 
8.3 
8.3 
8.2 
8.3 
8.3 
A.3 
A.3 
8.3 

8.3 8.3 
8.3 
A.3 
8.3 
8.3 
8.3 
A.3 
A,3 
B , l  
8.2 
8.2 
A.1 

Model 8902A 

COMP 

R62 
R63 
R84 
R65 

TP1 
TP2 
TP3 
TP4 
TP5 

U1 
u 2  
u 3  
u 4  
u 5  
U6 
U l  
U8 

u 9  UlO 
u11 
u12 
U13 
U14 
U15 
U16 
U17 
U18 
u19 
u20 
u21 
u22 
U23 

V R i  
VR2 
VR3 
VR4 
VR5 

A3 component Coordinates 

X,Y 

A , l  
A , l  
A.3 
A,2 

A,3  
A,3  
A,3  
A,2 
A.2 

A,3  
A,3 
A.2 
A.2 
A . l  
A,1 
A,3 
A,3 
8.3 
8.3 
8.3 
A.2 
A.2 
8.2 
8.2 
A.2 
A.2 
8.2 
A.1 
8.1 
A , l  
8, 1 
B.1 

8.2 
8.3 
8.3 
8.3 
8.3 

\ L 

COMP X,Y 

8.2 
8.2 
8.2 
A,3 
A.3 
A.3 
A.3 
A.3 
A.3 
A.2 
A.2 
A.2 
A.2 
A.2 
A.2 
8 ,2  
A.2 
8.2 
8.1 
8.1 
8,l 
8.1 
A.1 
A.2 
A.2 
A.2 
8,2 
A.2 
A.2 
A.2 
8,2 
8.2 
A.2 
A.2 
A . l  
8.3 
A.1 
A.1 
A, l  
A.3 
A.2 
A,2 
8.3 
A.2 
8.3 
8.3 
8,3 

COMP 

C52 
c 5 3  
c55 
C56 
c57 
C58 
c59 
C60 
C61 
C62 
C64 
C65 
C68 
C69 
C70 
C72 
c73 
c74 
c75 
C76 
c77 

CR1 
CR2 
CR3 
CR4 
CR5 
CR6 
CR7 
CR9 

L1 
L2 
L3 

MP1 

a 1  

R1 
R2 
R 3  
R4 
R5 
R l  
R8 
R9 

LNALUG uo 
6, 

. I A I B I 

1 
R 1- 

- 
bUDlO & 
RANGE 

E 2 

ai 

& 

FLTR - OUT 

DE-El 
OUT 

a 
m,:W 

8 
u 

3 

%? 

GND 

Component Locator A 2  AUDIO F I L T E R S  

/ 
-15" [F l )  

A 3  

. I A I B I 

1 
R 1- 

- 
bUDlO & 
RANGE 

E 2 

ai 

& 

FLTR - OUT 

DE-El 
OUT 

a 
m,:W 

8 
u 

3 

%? 

GND 

Component Locator A 2  AUDIO F I L T E R S  

J 

- 
30MP 

c 1  
c 2  
c 3  
c 4  
c 5  
C6 
c 7  
C8 
c 9  
c 1 0  
c 1 1  
c 1 2  
C13 
c 1 4  
C15 
C i  6 
c i  7 
c i  8 
C l 9  
c 2 0  
c 2 1  
c 2 2  
C23 
C24 
C25 
C26 
C27 
C26 
c 2 9  
c 3 0  
C31 
C32 
c 3 3  
c 3 4  
C36 
c37 
c39 
c 4 0  
C41 
C42 
c 4 3  
c44 
c 4 7  
c48 
c 4 9  
C50 
C51 

- 

- 

0"-'8 

- 
X,Y 

A.2 
8,2 
8.1 
8.1 
8.1 
8,3 
A.3 
A.3 
8 , i  
8.1 
8.3 
8.3 
8.3 
8.2 
8,l  
A.3 
A.3 
8.3 
8.3 
A.3 
A.3 

A.1 
A. l  
8.3 
A.1 
A,2 
A.2 
A.2 
8.1 

8,2 
8.2 
8.2 

- 

A.1 

A. l  

A.3 
A.3 
A,3 
A.3 
A.1 
A.2 
A.2 
A,2 

R11 
R12 
R13 
R14 
R16 
R17 
R18 
R19 
R20 
R21 
R22 
R23 
R25 
R26 
R27 
R26 
R29 
R30 
R31 
R32 
R33 
R34 
R35 
R36 
R37 
R38 
R39 
'340 
R41 
R43 
R44 
R45 
R46 
R47 
R48 
R49 
R50 
R51 
R52 
R53 
R54 
R55 
R56 
R57 
R59 
R 60 
R61 



Service 

I 

All Serial Prefixes 

2519A and above 

2535A and above 

I 2631A and above 

Model HP8902A 

CHANGES 

On the A3 Schematic: 

0 08901-60009 - Use the partial schematic on page 8G-28.3. 
0 L2, L3 - On the left side of the schematic, change L2 to L3, and change L3 to L2. 

On the Component Locator: 

0 L2, L3 - Change L2 to L3, and change L3 to L2. 

On the A3 Schematic: 

0 C4, C6, C47 - Change the value of C4, C6 and C47 to 0.03pF 
0 C48, C53 - Change the value of C48 and C53 to 3900pF. 
0 R1, R29 - Change the value of R1 and R29 to 25 k. 
0 

0 Q - Change the value of R36 to 7400. 
- Change the value of R4 to 12.5 k. 

On the A25 Schematic: 

0 08902-60103 - Change the part number of the A25 AUDIO MOTHERBOARD 
ASSEMBLY TO 08902-60103. 

On the A25 Schematic: 

0 08901-601 16 - Change the part number of the A25 AUDIO MOTHERBOARD 
ASSEMBLY to 08902-60116. 

On the A3 Schematic: 

R51, R55 - Under INVERTINGMON-INVERTING AMPLIFIER, change the valuc 
of R51 and R55 to 1 k. 

~ ~~ 

rev. 15JUN90 
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Service Model 8902A 
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3 AUDIO 
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S e r v i c e  

I A I U I 

Component L o c a t o r  
A3 AUDIO DE-EMPHASIS AND OUTPUT S S l I ,  

SEE REVERSE S I D E  

M o d e l  8 9 0 2 A  

X,Y 

8.2 
8.1 
8.2 
8.1 
A.2 
A 2  
A 2  
8.1 
A . l  
A . l  
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A . l  
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A5 Component Coordinates (1 of 2) 
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Model 8902A Service 
CHANGES 

On the A5 schematic: 

A5R4, RlS, R39 - Change the value of R4  and R15 to 10M. 
Change the value of R39 to 2 1 5k. 

On the AS schematic: 

0 A5 - Change the part number of A5 VOLTMETER ASSEM- 
BLY to 08902-60101. 

On the A25 schematic: 

A25 ’- Change the part number of the A25 AUDIO 
MOTHERBOARD ASSEMBLY to 0 8 9 02 - 6 0 1 0 3. 

On the A25 schematic: 

0 A25 - Change the part number of the A25 AUDIO 
MOTHERBOARD ASSEMBLY to 08902-601 16. 

ss74 
8G- 3 0.1 rev.05 NOV86 
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Service 
A5 
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Model 8902A Service 
CHANGES 

On the AS schematic: 

0 A5 - Change the part number of AS VOLTMETER ASSEM- 
BLY to 08902-60101. 

On the A25 schematic: 

0 A25 - Change the part number of the A25 AUDIO 
MOTHERBOARD ASSEMBLY to 0 89 02- 6 0 1 0 3. 

0 - In P/O A25 Audio Motherboard Assembly under bullet 
"R1 that comes from Service Sheet 16, add a bullet "TC" from 
Service Sheet 36. This line comes from IF AMPLIFIER/ 
DETECTOR and goes to A5 via AS pin 1 3. In P/O A5 
Voltmeter Assembly, this line is called IF RMS LEVEL OUT 
and goes to U 1 1 pin 12. 

On the A25 schematic: 

0 A25 - Change the part number of the A25 AUDIO 
MOTHERBOARD ASSEMBLY to 08902-601 16. 

rev.OSNOV86 
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P/O A 5  VOLTMETER ASSEMBLY _ _  ( 2  OF-2. (08902-60_005) _ _  - -  - _  - -  _ _  _ _  _ _  /O A 2 5  I-- NOTES 
A6R,  I. SEE TABLE 0-6 SCHEMATIC DIAGRAM NOTES. 

2. THE OIAGRAM BELOW SHOWS THE OUTPUT STAGE 671 TOP VIEW 1 4  OF COMPARATOR N U 6  I N  DETAIL. 

J D I O  MOTHERBOARD 
3s EMB LY 

--1 

(\ 7 INPUT SELECTORS 7 

0 
r -  :*' .*II.-FIdOIHI I 

* - l i . - F i d l l n l  16 00-1 

. - I1*-Fld21nI 16 
, 
, , - 

08 

€3 
:?'  0 

- 6  I 

. : 6  2 
n &  

AUDIO AVERAGE LEVEL 
AUDIO PEAK LEVEL 

~ AVG I F  LEVEL OUT. 7 

, 
10 / , 

FROM AUDIO AVERAGE DETECTOR 
14 0 - - 

26 14- ' RF PEAK LEVEL - - , RF GROUND , FROM AUDIO PEAK DETECTOR 

l o  AVG I F  LEVEL OUT , 
I F  OUT LEVEL 

ALC CURRENT 
RF PWRISENSOR TYPE , - 

7 BUFFER AMPLIFIER 7, TRUE RYS TO DC CONERTER -\ 
3 ,  

2, 
0 a - 

FROM RF DETECTOR I <  I VOLTAGE-TO-TIME CONVERTER \ 

a 
I- COUPARATOR -, 

1 

FROM POWER METER 2 
~ X I 0  AM CAL 1 

FROM AUDIO DE-EMPHASIS I 3  
AND OUTPUT 

+15V 116V 

AUOIO RANGE LEVEL 
ALC CURRENT 

FROM AUDIO-COUNTER/ I 6 
DISTORTION ANALYZER 

FROM I F  SYNCHRONOUS 7 
DETECTOR 

--- IO A 2 5  
R44 

~ TUNED RF LEVEL !6? 3, 
STOP COUNllH; 

COUNTER 

FROM AUDIO 
COUNTER1 
DISTORTION 
ANALYZER 

,IGITAL INTE 
TAGE AND GR 

REFERENCE 
~ESIGHATIONS 
u i o - 1 2  

UI3 

"44 

" I 5  

" I 6  

" I 8  

TED CIRCUIT 
I CONNECTIC E 

/ VOLTAGE REFERENCE \ 

I . "  I 1 u  +5v 
> 5  

I 
INSTRUMENT BUS 
FROM CONTROLLER 

BUFFEREO DATA 

AND DECODED 
ENABLE 
BUFFERED S E L E ~ T .  

I - 16ViF 1 I I 
1 1  

n VU 
SEHS 

I 
t l 6 V i F I  

t16V 

+KV -14 
I I '  

/ I  %-I 0.1" 
GND 2 ON0 I 

PEAK SIGNAL I 
DETECT END GND 

-15v I 
I O "  

I 

I I 
i! 

S S 1 5  
80-33  



Ser v I c e  
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A52 Component Coordinates 
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8.1 

COMP 

U16 
U17 
U16 
u19 

V R l  
VR2 

w 1  
w2 

X.Y 

8.3 
A.3 
A, l  
A.1 

A , l  
A , l  

8.2 
A.2 

COMP 

A,3 U15 



Model 8902A Service 

CHANGES 

On the A52 schematic: 

0 A52RSO - In upper, right portion of the schematic, delete 
resistor RSO and replace with jumper W 3. 

On the schematic: 

0 ws3 - Add W53 as shown in the figure on page 86-34.3 

On the A25 schematic: 

0 Change the part number of the A25 AUDIO MOTHERBOARD 
ASSEMBLY to 08902-60103. 

On the A25 schematic: 

Change the part number of the A25 AUDIO MOTHERBOARD 
ASSEMBLY to 08902-601 16. 

rev.OSNOV 86 
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Model 8902A Service 

I 
I 

w53 I (OPTION 001 ONL 
r-------- 
I MOOULATION I 
I OUTPUT/ 

P/O SSI6 A52 Audio Counter/Distortion Analyzer Assembly (Refer to 24 I3A) 
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NOTES 

1 .  SEE TABLE 8-6 SCHEMATIC 
DIbGRAM NOTES. / \ 
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I 3  PLS MSB 12 CARRY ON I L I  9 

12 
U I  I ' 4  

I 

REbOBbCK 3 ROY(H1 

OUTPUT 
NC /-SWITCH- F F  -!.!- 

( I )  
FF lo NC 
121 

14) 

I 
I 
I I / 

= e ( L l  ' ' , u 0 l F F  - 2  RDY(L)  , 
i 8 I L 1  

GET SET IHL 12 D l  F F  
__ 5 GET S E T I H I  

U128 

FF NC FF .%- NC I: ulO0 1 I d O I L 1  

a 0  

- I 3  
14 NC PLS MSB, 15 D2 F F  ' 3  

2 0 1  FF 18) ( 8 )  FF . S U D I O r  COUNT 

u12-I 14 UIO-14 U15-1.16 
U9:14 U16-14 Ul4-1.16 U1.l-Id UT-16 U8-14 

STOP COUNT i n )  STOP COUNT i n )  
l +5v(F) 

- 5  CARRY ONILI, 

I -STOP COUNT BUFFER REbD8bCK 

$20.01~ C4 $20.01u C6 $2D.Dlu c7 $20.01u C8 ~20.01u C I O  $20.01u c 4  I 

REbOBbCK 

P I C  
J i  

23 
TO 
COUNTER 

T B t  

I FROM I F  SYNCHRONOUS 
I DETECTOR I 
I I 
I I 

I 1  
! I  

A62R7 .- 

A' la 2 ANALOG GND 
1. I 
"I 

u2:4 \ D I G I T A L  GNO U 

I /  SSl6 
BG-35 I I 



Service 

X,Y 

A.3 

A.1 
A.3 
A.1 
8.2 
8.2 

A.1 
B , l  
A , l  
8.1 

8.3 

8.2 8.2 
8.2 
8.2 
8.2 
8,2 
8.2 
8.2 
A.3 
A.3 
8.1 
8.1 
8.1 
8.2 
A.2 
A,2 
A,3 
A.2 
A.3 
A.2 
A.2 
A.2 
A.2 
A.2 
8.1 
A.2 
8.2 

8.2 A,2 
A 2  
A,2 
A.3 
A.3 

Model 8902A 

COMP 

R35 
R38 
R37 
R38 
R39 
R40 
R41 
R42 
R43 
R44 
R45 
R46 
R47 
R48 

R49 R50 
R51 
R52 
R53 
R54 
R55 
R56 
R57 
R58 
R59 
R60 
R61 
R62 
R63 
R64 
R66 
R67 
R66 
R69 
R70 
R71 
R72 
R74 
R75 
R76 
R77 

R76 R79 
R60 
R81 
R62 
R63 

A I  9 Component Coordinates 

A.2 
A , 2  
A,3 
A,3 
A,2 
A.3 
A,2 
A.3 
A.3 
A.3 
4 3  
A.3 
A,3 
A.3 
8.3 
A.3 
A.3 
8.3 
A.3 
A,3 
8 , 3  
8 , 3  
8 , l  
B , l  
8 ,1  
8.1 
8.1 
8.1 
A.1 
8.3 
A.1 
8.3 
8.3 
8 , l  
8 ,3  
A , l  
A,2 
A,2 
8 ,3  
8.1 
8.1 
B , I  
A , l  
8.1 
8.1 
8.1 

I A I B I 
R M  
R65 
R86 
R87 
R68 
R89 
R90 
R91 
R92 
R93 
R94 
R95 
R96 
R97 
R96 
R99 
R100 
R101 
R102 
R103 
R104 
R i 0 5  
R106 
R107 
RlO6 
R109 
R l l O  

TP1 
TP2 

U1 
u 2  
u 3  
u 4  
u5 
U6 
u7 
U8 
u9 
u10 
u11 
u12 
U13 
U14 
U15 

. ~1\t ' 8,3 

R2 

U16 

L15 IS ON C I R C U I T  SIDL 

A 1 9  

-N ( F ) % I E L D - R I - S  
RI IS OH COMPONENT S I D E  
W 5  IS ON C I R U I T  S I D E  

I A I U 1 

AUDIO COUNTER/ 
A 5 2  D I S T O R T I O N  ANALYZER s s 1 f C o m p o n e n t  Locator - -  - -  

SEE R E V E R S E  S I D E  

- 
COMP - 
c 1  
C2 
c3 
c4 
c 5  
C6 
c 7  
C6 
c 9  
c 1 0  
C l  1 
c12  
C13 
C14 
C15 
C16 
C17 
C16 
c19  
c 2 0  
c21  
C22 
c23  
c24  
c25  
C26 
c27  
C26 
c29  
C30 
C31 
C32 
c33  
c34  
c35  
C36 
c37  
C38 
c39  
C40 
C41 
C42 
c 4 3  
c44  
c45  
C46 
c47  

8R-36 

- 
X,Y 

8.2 
8 2  
8.2 
8 2  
82 
8.2 
B,2 
8.2 
8.2 
8.2 
A,3 
8.2 
A,3 
8.1 
A.3 
A.3 
A,3 
A.3 
A.2 
A.2 
8.2 
8.3 
8.3 
8,2 
8.2 
8.3 
8.1 
A.3 
A.2 
8.1 
A 2  
A.2 
A.2 
A.3 
A 2  
A,2 
A.2 
A.2 
8.2 
A.2 

A.2 
A . l  
A.1 
A.2 
A.l 
A.2 

- 
- 
COMP 

C46 
C49 
C50 
C51 
c52  
c53  
,254 
c55 
C56 
,257 
C56 
c59  
C60 
C61 
C62 
C63 

- 

C R l  
CR2 
CR3 
CR4 
CR5 
CR6 
CR7 
CR6 
CR9 
CRlO 

E l  
E2 

J1 
J2 
J3 

L1 
L2 
L3 
L4 
L5 
L6  
L7 
L6 
L10 
L11 
L12 
L13 

- 
X,Y 

A.2 
A, l  
A.2 
A. l  
A. l  
A. l  
A, l  
A . l  
A . l  
A.1 
A , l  
A. l  
A,2 
A.2 
A.1 
A. l  

A.3 
A 2  
A.2 
A 2  
A.2 
A.1 
A , l  
A . l  
A.1 
A.2 

A.1 
A,1 

A.3 
A.3 
A . l  

8.2 
8.2 
8.2 
8.2 
A.2 
A.2 
A.2 
A.1 
A.1 
A . l  
A.1 
A.1 

- 

- 
>OMP 

L14 

- 

M P l  
MP2 
MP3 
M P4 
MP5 

0 1  
0 2  
03 
0 4  

R1 
R2 
R3 
R4 
R5 
R 6  
R7 
R 8  
R9 
R10 
R11 
R12 
R13 
R14 
R15 
R16 
R17 
R18 
R19 
R20 
R21 
R22 
R23 
R24 
'125 
326 
327 
'128 
?29 
R30 
R31 
R32 
R33 
R 34 

- 

X,Y 

8,3 
8.3 
A,2 
8,2 
A.2 
8.2 
A.2 
A,2 
8.2 
A,2 
8,2 
8.2 
8.3 
8 ,2  
A,2 
A , l  
A,2 
A,2 
A.1 
A.1 
A. l  
A. l  
A.1 
A, l  
A. l  
A.2 
A.2 

A,2 
A , l  

A,3 
A,3 
A,2 
A,2 
A.1 
A.3 
A.3 
A.2 
A.2 
A.2 
A.2 
8 , 3  
8,3 
8,2 
8.2 
8,2 

- 
- 
>OMP 

U17 
U16 
u19 
u20 
VR1 
VR2 
VR3 
VR4 

- 

w 1  
W2 
w 4  

- 

- 
X,Y 

8,3 
8.1 
8,1 
8,1 
A.2 
8.1 
8.1 
8.1 

8 ,2  
A , l  
A.2 

- 



Model 8902A Service 

All serial prefixes 

2345A to 2717A 

2535A to 2717A 

2621A to 2717A 

CHANGES 

On the A19 schematic: 

0 - W34 - Add W34 as shown in the figure on page 8G-36.3. 

On the A I 9  schematic: 

0 C38, R86 - Under DIVIDER 1-8 GATES change the values of C38 to lOOp 

0 R21, R27 - To the left of DIVIDER 1 change the values of R21 to 121 ohm 
and R86 to 51.1 ohm. 

and R27 to 51.1 ohm. 

On the A I 9  schematic: 

0 - W54 - Add W54 as shown in the partial schematic on page 8G-36.3. 

On the A I 9  schematic: 

0 08901-60274 - In the upper left hand corner of the A19 LO DIVIDER 
ASSEMBLY (page 8G-37, SS17) change the board number to 08901-60274. 

0 08901-60274 - Use the partial schematic on page 8G-36.4 and 8G-36.5 in 
conjunction with service sheet 17. 

On the A I  9 Component Locator: 

0 08901-60274 - Use the new A19 component locator on page 8G-36.6. 

rev.OWAN89 

SS17 
8G-36.1 



Service Model 8902A 

Reserved for future changes. 

ss17 
8G-36.2 rev.OWAN89 



Model 8902A Service 

LO 

cse J3 - 
0 . l U  I m, c59 

I 4700 

1 0  
INPUT 
MIXER 

(NOTE 3) 
w34 
(OPTION 003 ONLY) 

OUTPUT J13 

w54 
(OPTION 030 ONLY) 

3-z INPUT 

SWITCH 5 4  

PI0 SS17 A19 LO Divider Assembly, 08901-60274 board, (2535A to 2717A) 

rev.OWAN89 

SS17 
8G-36.3 



b 
0 
b 

\ 

k 
(0 s 

1 '  

R17 
2870 

-5V  (F )  -- 

F 

, 

+ ; ; a 7  
0.1u 

-0OUBLER INPUT  FILTER^-+ - 
L5 L 6  L 7  m (NOTE 4) 3& - 

I I 1 

Rl9  
34.8 

V TUNE 

lTP1 

F 1 .0p  

DIVIDER 1 DIVIDER 2 
-160-330 WHZ - -eo-i60 MHZ 

L 1 4  

0.1u 

IIV 0 +t OIV 2 
1 ' 2  '3 



Service Model 8902A 

0 
11' u 9c :om O I V  1 ,  '?P - + 

4 OIVIDER 1-8 GATES * 
a 

r i4  

100op 

51.1 
A86 [ 

t, 

990 

O I V  O I V  0 2 T O  

? ?  
-5V [F)  

+ 
1 I l t L L l  J I 

- 5 V  (F) 

Rl09 
51 1 

PI0 A19 LO Divider Assembly, 08901-60274 board, (26214 to 2717A) 
ss17 

86-36.5 rev.OWAN89 



Service 

TUNE 
FLTR 

ss17 
8G-36.6 

10 R29 1 

Model 8902A 

I I 

.*sv ll 

.-SV (Fl 

A19 Component Locator for the 08902-60274 board, (2621A to 271 7A) 

rev. 02JA N89 



Model 8902A 

CHANGES 

Service 

All serial prefixes 

2742A and above 

2834A and above 

On the A19 schematic: 

0 R33, R34 - Between DIVIDER 2 and DIVIDER 3 locate R33 and R34, 
change the values to 750 ohm. 

0 Delete the page number (8G-36.9) and replace it with a revision date of 
rev.OlNOV88. 

~~ 

On the A19 schematic: 

0 - A19 - Use SS17A with the revision date of rev.OlNOV88. 

0 El,  E2 - Along the top portion of SS17A, locate L8. Add E l  and E2 between 
the node of the main signal path and L8. 

On the A19 Component Locator: 

0 - A19 - Use the new A19 component locator on page 8G-36.9. 

On the A1 9 Component Coordinates: 

0 - A19 - Use the new A19 (SS17A) component coordinates on page 8G-36.10. 

On the A19 schematic: 

0 - R33 - Between DIVIDER 2 and DIVIDER 3 locate R33 and change its value 
to 261 ohm. 

rev. 02JAN89 

SS17A 
8G-36.7 
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SS17A 
8G-36.8 

Model 8902A 

Reserved for future changes. 

rev.02JAN89 



- -  - -  - -  - -  --- ----- - -  - -  - -  -------- ----- - -  - -  ----- - -  ----- - -  A19 LO DIVIDER ASSEMBLY (08902-60126) 
-e--- 

--INPUT BUFFER-, 
5 1- DOUBLER OUTPUT GATE AND HIGH PASS 9,F 

2 
- *Ivr- 

INPUT 
MIXER 
INUTC 3) 

1 U4 <-0.01 10 0 Vdo)  YULT 1 [NOTE 3) 
(Jrr;> (NOTE 7 )  DOUBLER INPUT F I L T E R  

r-- 
I 

.5V[F) 
cR9 

L12 
9100-3922 

R l 0 8  
75.0 4 7 w  

059 
( m i E  6 )  - - 

Y 12 n 0 - - - - 
L I 3  

L I B  R99 R l 0 2  l 0 0 L  

(NOTE 41 

m10 

PP ::; 
FI 11 

L 7  EN (NOTE 3) gN 33N 

R35 
19.6 

I W  

i 

P/O A28 RF i 
i 

320 10 651 YM <-> a 10 t4 a m  I D 
FRM 
I+- VCO (-2.5 TO -2.2 V& 

910B-3922 178 I78 

I W l E  61 R63 WWLER.WIVER R72 .: 29( 9 0 . 7 ~  04 0 R41 
R39 

61.9 

- ... - -  - 178 BANO OBLR (L) 
8 T I  909 75.0 4 1 t1 2200P :::v 4-% 6)) z m 7  

-5VIF)  8) 
i;; 

H i  vco +a TO mwcu 

TF 
E 

I 

G 3  
r COUNTER DIVIDER 3 7 _ _  c34 

7 
-- 0.01u 

40-80 MHz 
-5VIF) 

R I B  
10.0 

MOTHERBOARD I 
ASSEMBLY 
(08902-60007) 

1 ,  I 
' I  

----- 
XA19 I 
' I  

r 
R4b 
511 - R37 

51.1 

D IVIOER 2 BAWLER I I I 
I 

I 18- J+(22) q DIVIDER 1 r80-160 MHz- I rl60-330 M H z ~  

I 
I 
I 

I 
I 

t15V 

I 
I 

I r5V 

-DIVIDER 3 7  
40-80 MHz 

I 
I r P O W E R  SUPPLY 7 

9100-3922 

! I I L  

- 
T 

- 
1 I L 3  I I i 9100-3927 I 

-15-4 I 
I 
I 

- - - - - - - - - - a 178 
U l  u6 U9 VI2 U13 U14 U15 U17 U l 8  U20 

+,ClZ C l b  C l 8  C21 022 C23 C24 C25 C26 C27 c30 

- 5 V l F I  

\ \ 
OlVlDER lNRn C M T R U  

178 (SB) 

D I V I D E R  5.6 

5 - 10 MHz 
T 10 - 20 M H z . 1  

R83 

DIVIDER 7.8 .. . . ~  . 
r 2.5 - 5 M H z . 1  

1.25 - 2.5 MHz 

I .w I R75 01V-7 

7 0  
8.1 

! OlVlOER i SIONAL 
PATH 

178 

I DIVIDER OUTPUT GATES I I 

1 I 1 I 13 
I B A N  0 L 

c 4 7  R l l 0  
68.1 

OlVlDER OUTWT CONTROL a 176 

I 

i I 

I 

$ % A  I 
I 
I 
I 
I 
I 

I 
I 

I 
I 

I 
I 

I 
-10WP I 
7 

- c 5 7  

I 
I 

I 
I 

NOTES 

1. SEE TABLE EA-+ SCHEWllC O I A ( R A Y  WTES. 

2. SEE SERVlCE SHEET 5 FOR CABLE COLOR ANO REFERENCE 
OESIONATOR. 

4. L9  I S  PC TRACE. 

5. T H  IMUCTANCE I S  CW8lNATlON OF PC TRACE. OlOOE 
LEAD. AW OlOOE IhUUClANCE A N O  EWALS -9.lnH. 

6. lNOUCTANCE IS APPROX1UlEELY 4 . 5 4  AT IYM. 

7. U4 I S  PLUOOEO INTO SOWETS SUOEREO TO 
TWE PC BOARD. 

8. OUTDlS-H M E A W  WTPUT OISABLEIH). 
O B L R / W T L  MEANS B A H I  OOLOLER W OUTWl  0 1 M 6 i E  (L). 
DBLRMLIT-H MEANS: BAho OOUBLER W OUTWl  D l M 6 i E  (H). 
0/0BLR/OUl MEANS. 8 A H I  0 OR ODUaER W WTRn 01SAB-E (HI. 
8 - 2 - m ~ ~ ~  w H S :  BAHI 8-2 w UNO ( H I .  

OIGITAL INTEGRATED CIRCUITS 
VOLTAGE AND GROUND CONNECTIONS 

REFERENCE 

0 -1.16 

+ - I6 

+ S V ( F I  - 9 
- 5 V I F I  - 8 

- 16 

SS17A 

3 L  11 
rev. INOV X X  



REFERENCE 
DESIGNATIONS 

P I N  
NUUBERS 

UI . l .9 .12-19  

UT.8 

u20 

- S V ( F I  - 8 v -1.16 

d V ( F 1 -  I1 v - I 6  

+ S V ( F I  - 0 
- 5 V I F I  - 8 

i 
DIVIDER 1-8 GATES 

DIVIDER SIONAL PATH I i 
17A@ I 1 

i 
i 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

I S-8: d3-H 

ASSEMBLY 
(08902-60007) 

1 ----- r 
TTL TO ECL 

LEVEL IRAN SLAT OR^ 
DI VIDER-DI S A B L E / 7  

GATE-ENABLE DECODER 
1- D I V I D E R  OUTPUT AND DOUBLER GATE DRIVE -1 I 

+SV(FI 
I 
I I I 

DOUBLER-ORIVE -0 17A 
OIVIOER-5IONALfLW 

a S S  17A 

I I -w U I 4 A  1.1 CDHTm 
FRol LO 

I 
- N ( F I  

\ I  
I 

I 
I 
I 

I 
I 

I 
I 

-5VCF) 

I 

- 5 V W 1  IF - 5 V h  (NOTE 81 

I 
-5V1F1 

-5VlF1 
I - 

DIVIDER 
WlPU 
LINE - 

WULl I 
D I V  0 
OIV 1 
DIV 2 
OIV 3 
OIV 4 
OIV 5 
OIV b 
01v 7 
OIV 8 
"E 

- 
DIRECT 
W N T m  
WECIAL 
W i C l l D  

0.00A 
0.009 
0. 008 
0.007 
0.006 
8.005 
0.0W 
0.003 
0.812 
0.001 
0. 000 

- 
8*m 

- 
OBLR 

0 
1 
2 
3 
4 
5 
6 
7 
8 

WTPUT 
LISABLE 

LO a n P U 1  
F R i m K f f i Y  

[*1* 

640-13p10 
320-640 
160-3m 
80-1ba 
40-88 
29-48 
10-20 
5-10 

2.5-5 
I .  25-2.5 
m GUTPUT 

OIV-6 

17A 
797 
511 

14 N . L  

6 ' 1  I I I U1B ... 
+70 

+70 

-5 

M FREWENCIES S!UW ARE hVM1NAL: SOME 
BAN0 OVERLAP MAY OCCUR. 

SS 178 

-5. L . Y 
rev IDEC88 



Model 8902A Service 

A 

,-EJ 
R109 

B 

1. R29 

1. R28 

I T ]  

c5 

u -  

. 

P 7 

ss1 ?A 
8G-36.9 rev.02JAN89 



Service 

SS17A 
8G-36.10 

X,Y 

6.3 
B,2 
6 - 2  
B,2 
82 
B,2 
A,3 
82 
A 3  
B,1 
4 3  
A,3 
A,3 
A,3 
B,2 
B,3 
B,3 
B,3 
8.2 
B,3 
B,1 
A 2  
B,1 
A 2  
A 2  
A 2  
A,3 
A,2 
A 2  
A,1 
A,1 
4 1  
B,2 
A,1 
A,2 
A-2 
A,1 
A,2 
A,1 
A,1 
A, 1 
A,1 
41  
4 1  
A-1 

A19 Component Coordinates for the 08902-60126 board, (2742A and above) 

A1 9 Component Coordinates (2742A and Above) 

COMP 

C58 
c 5 9  
C60 
C61 
C62 
C63 
C64 
C65 
C67 

CR1 
CR2 
CR3 
CR4 
CR5 
CR7 
CR8 
CR9 
CRlO 

E l  
E2 

J1 
J2 
J3 

11 
L2 
L3 
L4 
L5 
L6 
L7 
L8 
L10 
L11 
L12 
L13 

R1 
R10 
R11 
R16 
R17 

- 
COMP 

c1 
c 2  
c 3  
c 4  
c 5  
c 1 0  
c11 
c 1 2  
C13 
C14 
C15 
C16 
C17 
C18 
c 2 1  
c 2 2  
C23 
C24 
C25 
C26 
C27 
C29 
C30 
C31 
C32 
c 3 3  
c 3 4  
c 3 5  
C36 
c 3 7  
c 4 3  
c 4 4  
c 4 5  
C46 
C47 
C48 
c 4 9  
C50 
C51 
C52 
c 5 3  
c 5 4  
c 5 5  
C56 
c 5 7  

- 

- 

X,Y 

A,l 
A,1 
A.2 
A,2 
A,1 
A.l 
A,2 
A,2 
A,3 

A,3 
A,2 
A,2 
A,2 
A,2 
A,1 
A,1 
A,1 
A,2 

A,1 
A,1 

A,3 
A,3 
A,1 

B,2 
B,2 
B,2 
B,2 
A,3 
A,2 
A,2 
A,1 
A,1 
A,1 
A,1 
A,1 

B,3 
A,3 
A,3 
A,3 
A,3 

COMP 

R18 
R19 
R20 
R21 
R22 
R23 
R24 
R25 
R27 
R30 
R31 
R32 
R33 
R34 
R35 
R36 
R37 
R38 
R39 
R40 
R41 
R42 
R43 
R44 
R45 
R46 
R47 
R48 
R49 
R49 
R50 
R51 
R52 
R53 
R54 
R55 
R56 
R63 
R64 
R67 
R68 
R70 
R72 
R74 
R75 

X,Y 

A,3 
A.3 
A,3 
A,2 
A,2 
A,2 
A,2 
A 2  
A,2 
A,2 
A,2 
A,2 
B,3 
B,3 
A.2 
A 2  
A,3 
A,3 
A.2 
A.3 
4 2  
A.3 
A,3 
A,3 
A,3 
A,3 
B,3 
A,3 
B,3 
B,3 
B,3 
B,3 
B,3 
B,3 
B,3 
4 3  
B,3 
A,1 
B,3 
B,3 
B,3 
B,3 
A 2  
A 2  
B,3 

COMP 

R83 
R84 
R85 
R86 
R87 
R99 
RlOO 
R l O l  
R102 
R103 
R104 
R105 
R106 
R107 
R108 
R l l O  
R l l l  

TP1 

u1 
u 2  
U3 
u 4  
u 5  
U6 
u 7  
U8 
u10 
u11 
u12  
U17 
u21 

VR1 

w 2 
w 4  

Model 8902A 

rev.02JAN89 



Model 8902A Service 

Reserved for future changes. 
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SS17A 
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Model 8902A Service 

Reserved for future changes. 

SS17A 
8G-36.12 

rev.02JAN89 



Model 8902A 

I 

Service 

CHANGES 

All serial prefixes 

2742A and above 

On the A19 schematic: 

0 Delete the page number (8G-36.11) and replace it with a revision date of 
reu.OlDEC88. 

On the A19 schematic: 

A19 - Use SS17B with the revsion date of reu.OlDEC88. - 
On the A19 Component Locator: 

0 A19 - Use the new A19 component locator for SS17B on page 8G-36.15. - 
On the A19 Component Coordinates: 

0 A19 - Use the new A19 component coordinates for SS17B on page 8G-36.16. - 

rev.OWAN89 
SS17B 

8G-36.13 



Service 

SS17B 
8G-36.14 

Model 8902A 

Reserved for future changes. 

rev. 02 JA N89 



Model 8902A Service 

m 

m 

n 

I P I 

H R52 

I 

P 7 

r 

N 

3 
- 

n I I 1  1' 

I A I B 1 

A19 Component Locator for the 08902-60126 board, (2742A and above) 
SS17B 
8G-36.15 rev. 02JAN89 



~ 

Service 

X,Y 

Model 8902A 

COW 

A19 Component Coordinates (2742A and Above) 

X,Y COMl 

C6 
c 7  
C8 
c9 
C38 
C39 
C40 
C41 
C42 

CR6 

J4 

Q1 
Q2 
Q3 
Q4 
Q12 

R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
R13 
R14 
R15 
R26 
R28 
R29 
R57 
R58 
R59 
R60 
R61 
R62 
R66 
R69 
R71 
R76 
R77 

- COMF 

A19 Component Coordinates for the 08902-60126 board, (2742A and above) 
SS17B 
8G-36.16 rev.02JAN89 



I .  SEE TABLE 8-6 SCHEMATIC .. . .. OIAORW NOTES. 
2.  SHOWN BELOW IS A SCHEYATIC OF AlOU2. 

6,lO AND 1 1 .  5 

MIXER 
INDTE 31 

C 6 8  R I B  
26 I 

t 2 . 4  TO t3.4 Vdo> L6 L6 L T  
I, - 
I \  

INOTE 41 33n 61" 33" 
/ 

I - 
I FILTER DRIVER - R 3 1  + a IOU 

R I B  

r C O U N I F R  DIVIDER 3- 
14  C60 R24 

Io' ?+ISVlF, 9% 
4 0  80 UHZ 

FROM 
HF VCO 

I O  l e  --E A28 RF 

DTHERBOARD 

D TO +4 dBm 
Ql 

'' 
3 .  SEE SERVICE SHEET 2 FOR CABLE C D L M  

4, MAIN SIGNAL FLOW IS SHDM FOR WTPUTS 
AN0 REFERENCE DESIONATM. 

OF 2 6 040-1300 Wz (BAN0 WI 11, IOELR I N  ACTUAL BAND). OPERATION AWO 1.26- 

TO COUNTER 

O i L Y  ONE OF THE TEN EARUS IS OUTPUT. 

I- DIVIDER OUTPUT OATES -\ 
V 

HF VCO t B  TO COUNTER 

DIVIDER 1-8 GATES 
I 

SHIELD - 6 V l F l  
1 _ _ _ _ _ _ _ _ _ - -  

DOUBLER INPUT I F ILTER TUNE 

6. L O  IS A PC TRACE. 
6. THE INDUCTANCE IS A C W I N A T I O N  OF 

PC TRACE OIOOE LEAD AN0 DIODE 
INOUCTANtE AN0 EPUAL) 4. InH. 

7 .  INOUCTANCE IS APPROXIMATELY 4 A U H  AT I Wx. L I  yd<-w+ (NOTE T I  + 1 6 V l F I  
+16V -< 

R30 7 DIVIDER 80-160 UHz 2 7 F-3  I E C L I  
NOTE 4 1  

REFERENCE DESIQNATIONS 

- 6 V I F I  

BIND 2 I L I  

C 1-63 VR 1-4 
C U I - I O  11.2.4 

LI-I5 
91-4 Y A l O  

RBO 
IO00 

I I 
NOT ASSIONED: AIoR66.73.W3 

1 

I R l O l  
68.1 

'I 'BAN0 0 ..-.-T 
I ;5 F& 
OR DBLR 
OR OUTPUT 
DISABLE ( H I  

': EAND OBLR OR OUTPUT DISABLE I H I  

r o G  0 

DIVIDER DIRECT LO OUTPUT 
FREQUEtfY BANO OUTPUT CONTROL 

L I N E  SPECIAL 
FUNCTION 

IWZI LO 0AND 
CONTROL 
L I N E S  

21 m 
FROM LO 
CONTROL 

BANO 3-4 ILI, 

BAND I ILI, R26C 
470 - - 6 V I F J  13 BAND I lH1 

12 
I1 

- 6 V ( F )  

R260 470 

- 6 V l F l  - - 6 V l F l  R2SA - - 6 V l F J  470 
R26F 

NC 470 BANO 0 ( H I  

840-1300 DELR UULT I 0.001 
D I V  0 0.008 1 7 I D I V  I I 0.008 iso-mn 

320-640 

D I V  2 0.007 
40-80 3 I ,IV 3 I 0.006 
20-40 
10-20 
5-10 
2.6-6 

I .26-2.6 
NO OUTPUT 

4 
5 
6 
T 
B 

OUTPUT 
DISABLE 

O I V  4 0.006 
O I V  5 0.004 
O I V  8 0.003 
O I V  7 0.002 
O I V  B 0.001 
NONE 0.000 A 

I I I I * FREQUENCIES SHOWN ARE NCUINAL) SOME 
BAND OVERLAP YAY OCCUR. s s t r  

8G-37 
J I BAND DBLR ( H I  



M o d e l  8902A S e r v i c e  A24 Component Coordinates 

COMP X,Y 

c1 A.3 
C2 A.3 
C3  A.3 
C4 A.3 
C5 A.3 
C6 A.1 
C7 A.2 
C8 A.3 

C10 C9 A.2 A.1 
C11 A.2 
C12 A.2 
C13 A.2 
C14 A.2 
C15 A.2 
C16 A,2 
C17 8.1 
C18 8.2 
c 1 9  8.2 
c 2 0  8.2 
c 2 1  8.2 
c 2 2  8.2 
C23 8.2 
C24 A.2 
C25 8,2 
C26 8.2 
C27 8.2 
C28 8.2 
c 2 9  8 ,2  
C30 8.2 
C31 8.2 
C32 8.2 
c 3 3  8.1 
c 3 4  8.2 

c 3 5  C36 8.2 8.1 
c 3 7  8,3 
C38 8,3 
C39 8.3 

C41 8.3 

I A I B I I c I D I 
A23 Component Coordinates 

COMP X,Y COMP X,Y COMP X.Y COMP X,Y 

R43 B,2 
CR3 8.2 0 1 0  8.3 R44 8.2 
CR4 A.2 0 1 1  8,3 R45 8.3 
CR5 A.2 0 1 2  8.3 R46 8 , 3  

R47 8 , 3  CRG 8.2 
A.3 R48 8 , 2  CR7 8.2 R1 

CR8 8.2 R 2  A.1 R49 8 , 3  
CR9 8.2 R 3  A.1 R 5 0  8 ,2  
CRlO 8.1 R4 A.1 R51 8 , l  

C R l l  8.3 R5 A.2 R52 8.3 
CR12 8.3 RG A.2 R53 8.3 
CR13 8.3 R 7  A.3 R54 B. l  
CR14 8.3 R 8  A.2 R55 8.1 
CR15 8.1 R 9  A,2 R5G 8 , 3  

R57 8 , 3  R10 A.2 
DS1 A.1 R11 A,2 R58 8 , 3  
DS2 A.1 R12 A,2 R59 8 , 3  

R13 A,2 R60 8 , 3  
RE1 8 , 3  J1 

J2 8.1 R15 A.2 R62 A.3 
R16 A.2 R63 8.1 

L1 A.3 R17 A,2 
L2 A.3 R18 A.2 T1 8.2 
L3 A.3 R19 8.3 TP1 8.1 
L4 
L5 A.3 R 2 l  8,1 u1  A.2 
L6 A.3 R22 B , l  u 2  8.3 
L lO  8.3 R23 8,2 
L11 8.2 R24 A,2 V R l  8.2 
L14 8.3 R25 A,2 V R Z  8.1 
L15 8.3 R28 A,2 VR3 8.1 
L16 A.3 R27 8.2 VR4 8.3 

R28 8.2 VR5 8.3 

CR2 A.3 0 9  8.2 

A.1 R14 A,2 

A.3 R20 8,2 

M P l  B.1 R29 A.2 
MP2 A.2 R30 A,2 w 1  A.2 
MP3 8.2 R31 A , l  
MP4 A.3 R32 8 , 2  
MP5 A,3 R33 B,1 

R34 8.2 

JI J2 

MPI 

1 
19-IO I R L  
CIRCUIT S I D E  
DC TRACES 

" P I  SHIELD-R4-5 IS DN C W N E N T  SIDE 
R 5  IS ON CIRCUIT SIDE 

A 2 3  A 2 4  
I A I B 1 r c I D I 

Component L o c a t o r s  ss17 A 1 9  L O  DIVIDER 

SEE RfVtRSE S I D E  



Model 89028 Service 

CHANGES 

On the A24 Schematic: 

0 A24E1-4 - Add E l  and E2 to CR3, one on each lead. Add E3 and E4 to CR4, 
one on each lead.. 

On the A23 Component Locator: 

0 A23MP4,MP5 - Delete all references to MP4 and Mp5. 

On the A23 Schematic: 

e SHIELD - In the upper, left portion of the A23 schematic, delete the dashed 
line that represents the shield and the title "SHIELD". 

On the A23 Schematic: 

0 R4 - Change the reference designator R4 to R54. 

rev.01 JUL91 

SS18 
8G-38.1 



+ I 5 V l F  I I C I 7  R2 I 
R30 

2870 
8250 

R 2 2  
I .OM 

@% C R I 5  

- 1  5 V l F  I I NO HF 
vco R26 

I .OM 
CR4 - 15V(F I 1 

L %, I VI 

- I 5 V  I F  I 1 

-ri> NC 

I 
HF VCO TUNE 

7 INTEGRATOR AN0 AMPLIFIER 7 
a 

R59 c37  
0.1" 12.1 

C32 gR,. \?$: I R 5 5 *  511 

6.8" 51.1 

- 1 5 V l F  I I 

_ _  10 A28 

NARROW BAN0 
( F I L T E R  I N I I L I  

\ 
1- 1 6  

FROM LO I CONTROL 

I 
I 

I 
I IO 

A23 
~ HF VCO TUNE 

I 

I I 
I I 

~ DOUBLER INPUT ~ 

I 

B I 

- I 
FILTER TUNE 

17 , 

5 

I l l  
1 1 1  

TO LO CONTROL , 

--1 651 MHZ 
_ -  - _  - -  - -  24 H I G H  FREQUENCY VCO ASSEMBLY (08901-60021) _ _  _ -  _ _  _ _  

I I OUTPUT BUFFER AMPLIFIERS - I 
+5VIF1 7 F I L T E R  SWITCH DRIVE 7 

t l 5 V I F I l  I 

Q I I +I  1 -  

7 HIGH-FREQUENCY VCO -\ 
_ _ _ _ _ _  SHIELD Q5r777?!k4 Q 

,--TANK CIRCUIT 7 

4o ~l 

C I  
4 7 0 ~  

- 15VIF I 1 

R5 TUNE VOLTAGE 
51 I I F[~~~&!&CH 

-. - 
L l  I R3 

(NOTE 3 1  I 28.7U 

I J R 2  

I 
I 
I 
I ,, 
I 
I 

1 CRI 
I u 

I :: I000 ,. 

,--- VCO TUNE VOLTAGE CLAMP 7 
u m 

CR5 
I Q 

h, 
R Fl p 120P I C R ~  ... b 

I R 2 6  / I 1  
I t 1  t l 5 V l F 2 1  I .OM 
I 
I 
I 
I 
I 
I 
I l l  
1 1 1  
I 

I , I 4 .  SHOWN BELOW IS A SCHEMATIC OF A24UI  I 
I 
I 

2. A23L7 8 9 12 13 AN0 A24L9.10 ARE PRINTEO 

3. INDUCTANCE IS APPROXIMATELY 4.6W AT I MHZ. 
CIRCUIT' I ~ U ~ O R S .  TP2 

I '<-8.5 TO -6.5 VdC> 

I I F 1 1  AND U2 1 -  \> ? % POWER SUPPLY DECOUPLING 

<+12.5 TO +14.3 v a c  
t 1 5 V I F 2 1  

I 
I 

2 . 4 , s  

I i s n  

I 
I p~ <-14.3 TO -12.3 Vd@> A23112 

TOP VIEW - 1 5 V l F  I I 

TP3 

__I I-- _ -  _ _  -_I 
SERIAL PREFIX: 23051 

I .  SEE TABLE 8-6  SCHEMATIC DIAGRAM NOTES. I I 

A2309 
TOP VIEW 

s s i a  
8G-39 

. <w&i-iK> 



Ser v i ce 

X,Y 

8.3 
8.2 
8.2 
A.2 
A.3 
8.2 
A 2  
8,l 
A.2 
8.2 
A.2 
8.3 
A.3 
8,3 
8.2 
8.2 
A,2 
A.2 
6 2  
A.2 
8.2 
8.2 
A..2 
A . l  
8.1 
8.1 
A , l  
A,1 

8.2 
8.2 
A,2 
A 2  
8,2 
8.2 
A.2 
A.2 
8.3 
A,3 
8.3 
A,3 
8.2 
8.2 
8.2 
E,:! 

8.2 

Model 8902A 

COMl 

E2 
J1 

L1 
L2 
L3 
L4 
L5 
L6 
L7 
L6  
L9 
L10 

MP1 
MP2 
MP3 

Q1 
0 2  
03 
0 4  
0 5  
Q6 
0 7  
Q8 
0 9  

R1 
R2 
R3 
R4 
R5 
R 6  
R7 
R6  
R9 
R10 
R l l  
R12 
R13 
R14 
R15 
R16 
R17 
R16 
R19 

I A I B I 
X,Y 

8,2 
A. l  

8,2 
8.2 
8.3 
A.2 
A.2 
A.3 
8.1 
8.2 
A.2 
A . l  

A.2 8.1 
8.2 

A. l  

A.1 A.1 
A.2 
8.2 
8.2 
A.2 
8.2 
A.3 

A.3 A.3 
8.3 
A.3 
8.2 
8.2 
8,3 
A,2 
A.3 
A,3 
8 , 2  
8.2 
A.2 
A.3 
8.3 
A.3 
8.2 
A.2 
8.2 

I 1 

-15Y (F)  

COMF 

R20 
R21 
R22 
R23 
R24 
R25 
R26  
R27 
R28 
R29 
R30 
R31 
R32 
R33 

R34 R35 
R36 
R37 
R36 
R39 

T1 
T2 

T P l  
TP2 

Y1 
Y2 

A 2 2  A 2  1 

I A I B I 

S S 1 8  Component L o c a t o r s  A 2 3  SAMPLEA 
A 2 4  H I G H  FREOUENCY VCO 

- 
:OM1 

c 1  
c 2  
c3 
c4 
c 5  
C6 
c 7  
C8 
c 9  
c 1 0  
c11  
c12  
C13 
C14 
C15 
C16 
C17 
C18 
c19  
c20  
c21 
c22 
C23 
C24 
C25 
C26 
S27 
528 

- 

SR1 
SR2 
SR3 
SR4 
SR5 
3R6 
2R7 
3R8 
2R9 
3R1C 
3R11 
X 1 2  
X 1 3  
X 1 4  
3R15 
X l E  

I 1  

- 



_ -  - _  _ _  _ -  - -  - _  - _  - -  _ -  _ -  - _  A22 LOW FREQUENCY VCXO - _  ASSEMBLY _ -  (08901-60007) _ -  a - _  
I- 3.26 MHz XTAL OSCILLATOR -A 

DOUBLE EALANCED MIXER --\ 

0 
L U l l I E R  7 

A21 LOW FREOUENCY VCXO 
FILTER ASSEMBLY (08901 -60025) 

--1 - -  I-- 
' I  2 MHz BANDPASS FILTER ,- OUTPUT A W L I F I E R  -, / 

I I 
LF I LF L F  vcxo vcxo vcxo 

OUT I N  OUT I 
JI J2 I 
I c 2  C6 

r I 
2 YHZ 

(-0.4 TO -7.5 vat> 

- 2 MHx LOW-PASS 
FILTER - L ._ I 

d L3 I Y 6q 
BUFFER 

-5.9 TO -4.1 YdC p?iF +T 2.2" 
I__ SLRIAL PREFIX: 250% _ -  ---I 

NOTES 
I .  SEE TABLE 8 -6  SCHEMATIC DIAGRAM NOTES. 

I I200P 

R32 
51 IO 

R36 S 5 0 0 " s  IO0 

HIGH- 2 .2"  
FREQUENCY - 

~ T E R Y I W T I O N  

14 
000 

' A '  I- 11.26 MHZ XTAL OSCILLATOR 
Q 

R8 <-5.2 T O  - 4 . 2  vat> - - P4 
4640 

R27 
38.3  2.2" '- 

A 

I 
I -5, 

ss19 
8G-41 



Service 

X,Y 

Model 8902A 

COMP 

U13 
U14 
u23 

VR1 

w1 

A20 Component Coordinates (1 of 2) (2535A AND ABOVE) 

TRK 

Y t  T 

t 1 5 V  

A20 

1 

t5V 

r ~ ~ 

A I B 1 

S S l !  A 2 1  LOW FREOUENCY VCXO F I L T E R  
A 2 2  LOW FREOUENCY VCXO 

C o m p o n e n t  L o c a t o r  

- 
2OMP 

c 1  
C2 
c3 
c 4  
c5 
C6 
c 7  
C6  
c 9  
c 1 0  
c11 
c 1 2  
C13 
C14 
C15 
C16 
C17 
C16 
c 2 0  
c 2 4  

- 

C R l  
CR2 
CR5 
CR6 
CR7 
CRB 
CR9 
CR12 
CR13 
CR14 
CR15 
CR16 
CR17 
CR16 
CR19 
CR20 
CR22 
CR24 
CR25 

DS3 
DS4 

L1 
L2 
L3 

- 

8G-42 

- 
X,Y 

A.3 
A.3 
8.3 
8.3 
A.3 
A.3 
8.2 
8.2 
B.2 
A.2 
A.2 
8.2 
8.1 
A.2 
A ,3  
A 2  
A.2 
A.2 
A.2 
A 2  

A. l  
A.l 
A.3 
A,2 
A.2 
A 2  
A.2 
8.2 
8,2 
8.2 
8.2 
8.2 
8.2 
8.2 
8.2 
A.2 
A.2 
8.2 
8.2 

A.2 
A.2 

8.3 
8.3 
8.3 

- 

_. 

- 
ZOMP 

MP1 

- 

01 
0 2  
03 
0 4  
0 5  
0 6  
0 7  
0 6  
0 9  
0 1 0  
01 1 
012 
0 1 3  
0 1 9  
0 2 0  
021 
Q22 
0 2 3  
024 
0 2 6  
0 2 7  

R1 
R2 
R 3  
R 4  
R5 
R 6  
R7 
R 6  
R9 
R10 
R11 
R12 
R13 
R14 
R15 
R16 
R17 
R16 
R19 
R20 
R21 
R22 
R23 

- 

- 
X,Y 

B,l 

8 , l  
E . l  
8.1 
8,1 
B,1 
6.1 
6.1 
A.2 
A.1 
A.1 
A.2 
A.2 
A.2 
A,2 
A ,2  
A.2 
A.2 
A.2 
A 2  
A.3 
A.3 

- 

A.1 
A,2  
A.2 
A. l  
A 2  
A.3 
A,3 
A,3 
A.3 
A.3 
A,2  
A.2 
A.3 
A,3 
A.2 
8,2 
A 2  
8.2 
8.1 
A. l  
A . l  
A , l  
A , l  

- 

- 
COMP 

R24 
R25 
R26 
R29 

R30 
R31 
R32 
R33 
R 34 
R35 
R36 
R 37 
R40 
R42 

R43 
R44 
R45 
R46 
R47 
R46 
R51 
R52 
R56 
R57 
R56 
R59 
R60 
R61 
R70 
R71 
R72 
R73 
R74 

- 

TPl 
TP2 
TP3 
TP4 

u1  
U2 
u3 
u 4  
u5 
U6 
u10 
u12 

A , l  
A . l  
A.1 
A.2 
A.2 
A 2  
A.2 
A.2 
A,2 
A.2 
A.2 
8.2 
8 ,2  
A.2 
8.2 
B,2 
A.2 
A,2 
A.2 
A 2  
A.2 
8.2 
A 2  
A.2 
A.2 
8.2 
A.2 
A 2  
8.2 
8.2 
A.2 
A,2 
A.2 

A.1 
A , l  
A.1 
8.1 

A.2 
8 ,2  
8.2 
A 2  
A.3 
8.2 
8.2 
8 ,2  



Model 8902A Service 
CHANGES 

On the A20 schematic: 

0 R47 - In the P/O AZO CONTROL ASSEMBLY, under LF 
VCXO TUNE AMPLIFIER, change the value of R47 to 
26.1 K. 

On the A20 schematic: 

0 A2UR19-R26 - Make the following value changes: 

R19 
R20 
R21 
R22 
R23 
R24 
R25 
R26 

6 1.9k 
28.7k 
13.3k 
6190 
2610 
464k 
237k 
121k 

SS20 Schematic: 

0 Use SS20 (2535A) on page 86-44 and 86-45. 

On the A20 schematic: 

0 A20R57 - Change the value of R57 to 46.4k. 

On the Component Coordinates: 

0 CR21 - Add CR21 A,1 to the coordinates. 

On the Component Locator: 

0 CR21, C7, C19 - Add CR21 between R35 and R36 with the- 
polarity nearest Q 10. Add C7 between U 12 and U2 1. Add C 19 
between C 12 and R 16. 

On the schematic: 

0 R35. C21, R32 - On the lower left portion of the schematic, 
next to DATA LATCH, locate R35 and change the value to 
3.48k. Add CR21 between R35 and Q8A with the anode con- 
necting to R35 and the cathode connecting to Q8A. Below Q8A 
change the value of R32 to 9.09k. 

0 On the lower left hand corner of the schematic, change the 
serial prefix to 2748A and 7.bove. 

rev.lSDEC87 
ss20 
86-42.1 



PI0 A26 - -  - -  - -  - -  - -  - -  - -  - -  - -  - -  - -  - -  - -  - -  ----- P / O  A20 LO CONTROL ASSEMBLY ( 1  OF 2)(08901-60262) - -  - -  - -  P I 0  A28 
RF MOTHERBOARD 
(06901-60229) 1 / +40V REGULATOR \ 

7 L F  VCXO TUNE A M P L I F I E R  7 
- 

a 
7 L F  VCXO TUNE F I L T E R  7 

t 4 0 V  (REG1 i 4 0 V  (REG1 '4Ov (REG1 

I 
T O  L F  I 
vcxo 

I 
I OAC-TO- 

U5B 7 LF-VCXO SWITCH 7 

I I !  

I I  I 
I 
I 
I 
I 

I 

DAC-TO-HF 
r v c o  SWITCH- 

/ 

FROM TUNE 7 CONVERTER 7 
MODE LATCH 

DAC CONTROL A M P L I F I E R  

I R 4 2 y  1.48 

CURRENT-TO-VOLTAGE 

3 4 . 8 k  34BO 34.01: 

r LOOP DAC-TO AMPLIFIER- VCO -1% -15V -15V 

DAC-TO-VCO 
FROM TUNE r LOOP SWITCH\ R51 

I l k  
. MODE LATCH R G O  C17 

9090 0 .01"  

I . ., 1 5  _ _  i i  i t5v U 1 3  4 3  

I IlB', a i  (Hi 0 1  

FF rL NC / \ 

R 
1 -15V 

I 
TRACK LOOP A M P L I F I E R  

15-17 < 0 1  NC <./4> d o  IH I  BUFFERED 
DATA BUFFERED 
SELECT, OECOOEO 
ENABLE FROM 
CONTROLLER FF ' 

5 
13 \A< .5 NC 

FF lo 

F F  l5 
NC 

l2 0 1  I ' ', a 2  (H i  11 - 1 9  

NC 
2 4 4  9 <  I I I l 3  0 1  

I 

/ D I G I T A L  TO ANALOG CONVERTERS \ 

t 5 v  CIO 
I 0.01" 

A33 .UlO l; 13rTb2 
1 2 1 5 0  

4, I 

I 
I 

t 4 0 I R E G l  

CONVERTER B I T  B (HI 1 2  

B I T  10 (HI 1 0  
B I T  11 (HI 
B I T  12 (HI 

0 - c  

4 

-VOLTAGE REFERENCE- 

FROM SWEEP 
PROGRAMMER 

! I  
T F  B I T 0  
CONVERTER 
PROGRAMMER IH1 l1 lM B I T  2 IHI 1 0  

B I T  3 IH I  
B I T  4 (HI 
B I T  5 (HI 
B I T  6 (HI 
B I T  7 IH I  

15 
32 
6 4  
1 2 8  

i 
O + C  i R 3 1  - -Q C l l  

0 . 0 1 "  

--rh I '4 ,  t-- I 
I 

I I 1  

TO 
HF V C O  TUNE INPUT I I I  SAMPLER 

3 2 >  , (R) ----- r 
+l 

. .  
-15V < HF V C O  TUNE , , COUP VEE GNU 

2 1 5 0  I I  DATA LATCH 7 I I I  I - 
NOTES 
1. SEE TABLE 6-6 SCHEMATIC DIAGRAM NOTES. 
2.  USE HEATSINK WHEN SOLDERING A 2 0 U 1 3 . 1 4 .  t 1 5 V  t 1 5 V  I HF V C O  TUNE 61 

/ SWEEP DOWN CURRENT SOURCE \ 
t 1 5 v  i 1 5 V  09,010 a i 1  OB 

3@ G O D  A o $ y o o B  
G OS 

A 1 9  
6 1 . 9 k  

I E l l "  
2 1 3 . 3 k  

U 6 8  
9-0; a i  (HI 3 ." 7 TRACK LOOP SWITCH 7 2 B .  71: I .  1 5 . 5  T O  5 , 9 v a c  > 

t 5 V  

FROM TUNE 
YOOE LATCH 

INTERGRATED C I R C U I T  
VOLTAGE AN0 

GROUNO CONNECTIONS 
C 
I 

- 1  

R2 

OEMOOULATOR W4B 
FROM FM 

1 I I I l B 2 . 5 k  ~5 1Ok 
: ( 3 4  FM OUTPUT 1 

: 
f 

lCM0Sl 7 
U14C 

3 
I 
I 
I 

- 
T 61 + - " f  

NUMBERS 

t 1 5 V  - 13 
- 1 5 v  - 3 i el - 14 

61 &) CR19 u2 
t C R 2 5  1 

u3 

U13 

U14. 2 3  

15  - 1 4  4 - 7 
t 5  - 1 6  

+ 2 - 0  I 
t 1 5 V  - 1 3  
- 1 5 v  - 4 

*a - 5 
.- 

+l 

- 7  2 n 

-15V  
I I  
I I  

ss20 
8G-43 



S e r v i c e  

X,Y 

8.3 
8.2 
8.2 
8.2 
8,3 
A . l  
A . l  
A.1 
A.1 
A . l  
A.l 
A.2 
A,2 
8.3 
A,3 
A,3 
A.3 
8.3 

8.3 
8.3 
A,3 
A.3 
A . l  
A,3 
A.3 
A . l  
A.3 
8.3 
A . l  
A . l  
A,! 
A.2 
8.3 
A.2 
A.2 
A.1 
A.1 
8.3 
A.3 
A.3 
A.2 
A.2 
A.2 

A,2 

Model 8902A 

COMP 

Ql 
Q2 
03 
Q4 
a5 
Q6 
a 7  
0 6  
Q9 
0 1  0 
a 1  1 
,212 
Q13 
Q14 
Q15 
0 1  8 
Q1 9 
Q20 
a21 
0 2 2  
Q23 
0 2 4  
Q26 
0 2 7  

R1 
R2 
R3 
R4 
R5 
RE 
R7 
R8 
R9 
R10 
R11 
R12 
R13 
R14 
R15 
R17 
R18 
R19 
R20 
R21 
R22 

A20 Component Coordinates (1 of 2) 

X,V 

A,3 
A.3 
A.2 
A.3 

8,2 8.2 
A.1 

A, l  A.1 
A.3 
A.1 
A , l  
A.2 
A.2 
A.3 
A.2 
A.3 
A.2 
A.3 
A . l  
A.1 
A.2 
A.3 
A.3 
8.3 
A.2 
A.1 
8.3 

A.3 A . l  
A , l  
A.3 
8.3 
6 3  
A.2 
A.3 
A,3 
8.3 
A.3 
8.3 
8.3 
8.3 
8.3 
8.3 
A.3 
A.3 

COMP 

R71 
R72 
R73 
R74 

R75 R76 
R77 

R78 R79 
R83 
R84 

TP1 
TP2 
TP3 
TP4 

U1 
U2 
U3 
U4 
U5 
U6 
U10 
U12 
U13 
U14 

VR1 VR2 
VR3 
VR4 
VR5 

TP4 

HF VCC 
TUNE 

a 

MP, 

X,V 

A,Z 
A 2  
A.2 
A.2 
A.2 
A . l  
A . l  
A . l  
A.1 
A.3 
A.3 
A.3 
A 3  
A 3  

A,3  8,3 
8 , 3  
B,3 
8 , 3  
8.3 
8.3 
8.3 
8.3 
8.3 

A.3 
A.3 

A.2 A,3 
A.3 
8.3 

A,1 A.1 
8.3 
8.3 
A,2 
A.2 
A,2 
A.1 
A.3 
A.1 
A,1 
A.2 
A.2 
A.2 
A.2 

r 

COMP 

R23 
R24 
R25 
R26 
R27 
R28 
R29 
R30 
R31 
R32 
R33 
R34 
R35 
R36 

R37 R38 
R39 
R40 
R41 
R42 
R43 
R44 
R45 
R46 
R47 
R48 
R49 

R50 R51 
R52 
R53 

R56 R57 
R58 
R59 
R60 
R61 
R62 
RG3 
R64 
R65 
R66 
R67 
RE8 
RG9 
R70 

11(1 

.. 

A20 

I A I B I 
LO CONTROL ( 1  OF 2 )  

SEE REVERSE 51OE S E R I A L  P R E F I X :  
A20 ANALOG C I R C U I T S  Component L o c a t o r  

I A I B I 
- 
:OMP 

c 1  
c 2  
c 3  
c 4  
c 5  
C6 
c 7  
C8 
c 9  
c 1 0  
c 1 1  
c 1 2  
C13 
C14 
C15 
C16 
C17 
C l 8  

- 

C R l  
CR2 
CR3 
CR4 
CR5 
CR6 
CR7 
CR8 
CR9 
CRlO 
C R l l  
CR12 
CR13 
CR14 
CR15 
CR16 
CR17 
CR18 
CR19 
CR20 
CRZl 
CR22 
CR23 
CR24 
CR25 

M P l  

- 

- 
x,v 
A,2 
A,3 
A.3 
A.3 
A.2 
A.2 
A.2 
A.3 
A.3 
8.2 
8.2 

A,3 
A,3 
A,3 
A,2 

A,3 
A,3 
A,2 
A.3 
A.2 
A.2 
A. l  
A . l  
8.3 
8.3 

A.2 
A.3 
A.3 
A,3 
A,3 

- 

8G-44 



I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ILF VCXO T W E D  I g 
TO LF vcxo 1 ;  !s 19 

L 

' I  I 
I 

NOTES 

I. SEE TABLE 8-6 SCHEMATIC 

2. USE HEATSINK WHEN SOLDERING 
DIAGRAM NOTES. 

AZOU13.I4. 



S e r v i c e  
A20 Component Coordinates (2 of 2) (2535A AND ABOVE) 

M o d e l  8902A 

I A I E I 

TRK 

7 7  T 

A20 
I A I B I 

Component L o c a t o r  LO CONTROL I1 OF 2 )  A20 A U A I ~ ~  ~ i n r i i i ~ c  

- 
?OM 

c19 
c 2 1  
c22 
C23 

- 

C R 1  
C R I  

M P l  

01 6 
0 2 8  

R 1 6  
R75 
R 7 6  
R 7 7  
R7G 
R82 

u3 
UG 
u7 
UG 
u9 
U I l  
U 1 5  
U 1 6  
U 1 7  
U18 
u19 
u20 
u21 

- 

"G-"6  

8.2 
8 , 3  
A.3 
8,2 

A , 3  
A.3 

8.1 

A.3 
A.3 

8 .2  
A.3 
A.3 
A.3 
A.3 
8.2 

8.2 
8.2 
8 ,2  
B,2 
8 , 3  
8 ,2  
8.2 
8.2 
8.2 
B,2 
8.2 
8.2 
8.2 



Model 8902A Service 
CHANGES 

SS20 Schematic: 

0 Use SS21 (253SA) on page 86 -48  and 86-49. 

ss21 
86-46 .1  



NOTES 

SCHEMATIC I. SEE TABLE 0-6 
DIAGRAM NOTES. 

REFEREKL 
OESIONATIONS 

P/O A28 
--I I-- - -  - -  - -  _ _  - _  - -  - -  - -  - -  - -  - -  _ _  _ _  P / O  A 2 0  LO CONTROL ASSEMBLY ( 2  OF 2 )  (08901-602621 

I-- 

P I N  
NLWERS 

P/O A28  RF 
MOTHERBOARD 
ASSEMBLY 
(08902-60007) r --7 

/ I I  CONTROL LATCHES -\ - DIGITAL-TO-ANALOG 
CONVERTER PROGRAMERS , 

20 
L -  

CONVERTERS 

LO BAND 
TO TRACK 
LOOP AMPLIFIER 

20 . I3 I I 
U I T  

.-Oi.=OlLl 

I 

I 

I 

I 

> 
) 

) 

/ , 
dDIH1 

d l I H 1  

d21HI 

d3lH1 FF 

, , 
c7D2 l?L NC 

~ 

TO LO 
DIVIDER 

17 
I 
I 

I 
I 

I 
I 

I 
I 

I 

I 

I I 
I I 

7 SELECT DECODERS 7 

+6V 

Y 
' 4  7 TUNE MODE 

13 

U18 

.=o;.=IILl 
I I 
I I 

I 

TO 
SAMPLER 

I 
I 

I 
10 

I I 
I I 

31 

7 

13 

26 

6 

20 

6 

27 

@ 20 
.=o;.=klLl 5 

I TO INPUT 
I MIXER 
I - 5  

I 

i~ U16-22 

U3,6,8,23 

U7.9.11.15 

4 v  - 6 

*2 - 12 

*2 - T 

*2 - 0 

e, - 5 

4 v  - 14 

4 V  - I6 

+I5 - 13 
-15 - 4 

I I T  6 ( H I  

I D 

P/O I 
XA20 . 3 l H l  

.-OIL1 > '  
I TO RF 
I DETECTOR 
I - 4  I D  

T 

16 

I 4  

12 

16 
13 

I1 
9 

I AMPL.ATTEN 
I 
I 
I 

U23 
39 

40 

4 1  - - 20 dB N 0 . 2  I H I  

I D l  F F  7 NC - I O  dB I H I  

, - 

d O I H 1  

d I l H 1  

' 4  d 2 l H l  

d 3 l H )  

- 7  5 , - 
20 a B  N O . I  ( H i  - 

- - OVERPOWER (HI 

I IWO I 

I T  
I S  

19 

20 

DETECTOR 

4 f4 DATA BUNDLE , 
' 4  - I Y A- 

TDlFRDM 
RF DETECTOR _ _  

TO 
J3 , w:4 P/ 0 

I 'I! CRlO OVERPOWER 
PROTECT STATUS , 

I ,  

I : I  I I 
I 1  I 
1 1  I 

I 1  I I 

20-+15v 
TO 

CRI I 1 1 ;  HF VCO 
e r-+ 34 18 .=01*=61Ll 

,dOlHl 

, d i l H l  

k d 2 I H l  

,d3lHJ 

- 7  '' NARROW BAND l L 1  
D I  FF 

~ * 10 NC ~ = O i l = F i d Z l H l  
12 oz F F  
13 -% NC .=OI.=Fld3lHl 

o2 FF 

TO SWEEP 
20 CURRENT 

SOURCES * NC 

TO I 
SAMPLER I > 33 I 8  I v NARROW BAND I L l  

ANALOG 
GROUND 

ss2 1 
06-47 



Ser v I c e  
A20 Component Coordinates (2 of 2) 

Model 8902A 
L A I E I 

MP 

L 
-15"- 

1 

GN6 
1 ,  I ,  

23.28.27 P*D4 47 
,,,& ANALOG + 5 1 V  - 7 5 "  -15" 

DENOTrS ,PI cw& ,.% $E";%Es CAT"0DE 

A20 
I A I E -'\ I 

C o m p o n e n t  L o c a t o r  

< 
LO CONTROL ( 2  OF 2 )  

SEE n w m E  SIDE S E R I A L  PREFIX: 

x. 

A 2 0  D l Q l T A L  C I R C U I T S  

- 
COMl 

c 1 9  
c 2 0  
c 2 1  
c 2 2  
C23 

- 

C R 2  
CR2 

Q16 
Q28 

R80 
R81 
R82 
R85 

TP1 

u5 
u 7  
U8 
u 9  
u11  
U15 
U16 
U17 
U18 
u19 
u20 
u21 
u22 
U23 

- 

A 2  
8.2 
8,l 
8.3 
B,2 

A,2 
A.1 

A.2 
8 . 1  

8.3 
8 , 2  
8 .2  
A. l  

A,3 

A.2 
A.2 
A,2 
A.2 
A . l  
8 . 2  
8.2 
8 . 2  
8.2 
8 , 2  
8.1 
8,l 
6.1 
6.1 



NOTES _ _  _ _  _ _  _ _  - -  _ -  _ _  - -  _ _  I .  SEE TABLE 8-6 SCHEMATIC 
DIAGRAM NOTES. , 

_ _  P / O  A20 LO CONTROL ASSEMBLY (2 OF 2) ( 0 8 9 0 1 - 6 C 1 @ 5 )  _ _  - _  _ -  
CONTROL LATCHES ~-\ PI0 A28 RF 

MOTHERBOARD 
ASSEMBLY 
(08902-60007) 

' r  
DIGITAL-TO-ANALOG 

/ CONVERTER PROGRAMMERS 
0 

a 20 - e = c , s = a  i L i  3 

8 I TO D I G I I A L -  
TO-ANALOG 

M S B ' S  

U l 9  
16 B I T  12 (HI: CONVERTERS 

I 
I 

I 
I 

I 
I 

I 
I 

I 

I 

7 SELECT DECODERS 

+5v 

I 
I 

OVERPOWER AND ATTENU 

- AMP CONTROL ( H i  > - 

1 1  
I 
I 
I 
I 

I SAMPLER 

I 
I 
I 
I 
I 
I TO INPUT 
I MIXER 

TO 

>'  i a  

I - 5  

31 

7 

43 

26 

6 

28 

5 

27 

D I G I T A L  
INTEGRATED CIRCUIT VOLTAGE 

AND GROUND CONNECTIONS 
REFERENCE 

DESIGNATIONS NUMBERS 

U7.16-22 C6V - 6 

62 - 12 
un.23 +5v - 14 

U9.11 .15  t 5 V  - I 6  

62 - e 

I 
BUFFERED DATA, 

DECODED ENABLE 
FROM CONTROLLER 
BUFFERED SELECT, I 

I 
2 4  I I 

I 
TO RF I 
DETECTOR 

> I  

I P I 0  P/O 
XA20 

Y ' <  
.=O iL i  I <  

I 1  1 1  

8 3 i H i  J3 

I I 

I O  
1 

21 
42 I 

I 
16 

14 

12 

39 

40 

4 1  

15 

13 

I 1  

9 

i T  

18 

19 

20 

DATA BUNDLE , 
' 4  -- - -  I A& 

TOIFROM 
RF DETECTOR 

I _ -  TO 

R85 - AMP STATLIS i L 1  > 35 L 
TO 
HF VCO CR27 

* = 0 ; ~ - 6 i L i  + 34 - Y 18 I 20- t 5 v  
U T - 5  U l 5 - I S  U19-5 

U20-5  
c 2 1  U21-5  

I 
I 

0.01" lJ22.5 

2 

I T O  I I /  SAMPLER > 33 v 18 NARROW BAND i l l  
NC 

NC NARROW BAN0 i L 1  

NC .,.. TO LF  VCXO 
1UNE VOLTAGE 
F ILTER SWITCH 

I 

ss2 1 
8G-49 



S e r v i c e  M o d e l  8902A 
A l l  Component Coordinates (1 of 2) - 

>OMP - 
c2 
c 3  
c 5  
C6 
c 9  
C14 
C15 
C17 
C18 
c20 
c22 
C26 
C26 
C29 
C30 

CR1 
CR2 
CR3 
CR4 
CR5 

DSI  

J4 
J5 
J6 

L2 

M P I  

Q3 
Q4 

R4 
R5 
R6 
R6 
R9 
R10 
R l l  
R12 
R16 
R20 
R25 
R26 

- 

I A I B I 

8.1 
A.1 
A,2 
A.2 
A. l  
A.2 
A.2 
A.2 
8.2 
A.2 
A.1 
A.1 
A.1 
A.1 
A.2 

A.1 
A.1 
A.1 
A,1 
A.1 

A.1 

A.2 
A.2 
A.1 

A 2  

A. I  

A.2 
A.2 

A.2 
A . l  
A.1 
A1 
A,1 
A,1 
A.2 
A.2 
A.2 
A, l  
A.2 
A.1 

~ U17 

1 UZO I 

Tp' q G N D  1 
A 1  1 t S " ' ( F 1 )  

I A I B I 
Component L o c a t o r  9s2 1 LO CONTROL ( 2  OF 2 )  

D I Q I T A L  C I R C U I T S  
S E R I A L  PREFIX: 2 05A TO 2530A SEE REVERSE SIDE 



Model 8902A Service 
CHANGES 

0 A1 1C29 - Change the value of C29 to 470p. 

0 A 1 1L 1 - Add L 1 between pins 16, 38 and the junction of C30 
and the +SV line. Add under L1 "(NOTE 3)". 

I 0 A1 1L1 - In grid coordinates B,2 add L1 with one end next to 
the positive (+SV) end of C2. I 

0 A1 lC20 - In grid coordinates A,2 move C20 to between CS I 
and Y 1. I 

0 Al lC24  - In grid coordinates A,3 move C24 to between U1 I 

ss22 
8G- 50.1 





-- 

X,V 

S e r v i c e  

COMl 

R37 
R38 
R39 

TP2 
TP3 
TP6 
TP7 

ut 
u 4  
u5 
U6 
u7 
u11 
u12 
U13 
U14 
U15 
U16 
U17 
U l 8  
u19 
UZO 

Y1 

M o d e l  8902A 

X,Y 

6.2 
6.1 
8.2 

A.3 
A,2 
A.1 
8.1 

A.3 
A . l  
A,3 
A.3 
6.3 
6.3 
6.3 
6.3 
8.2 
8.2 
8.2 
8.1 
6.1 
6.3 
8.3 

A.2 

A l l  Component Coordinates (2 of 2) 

COMl 
- 
ZOMF - 
c 1  
c 4  
C6 
c 7  
c10  
ct I 
c12  
C13 
C16 
6 1  9 
c21 
C23 
C24 
C25 
C27 

CR6 

J1 
J2 
J3 

M P l  

0 1  
0 2  
0 5  

R1 
R2 
R3 
R7 
R13 
R14 
R15 
R16 
R17 
R19 
R21 
R22 
R23 
R24 
R28 
R29 
R33 
R34 
R35 

- 

I A I E I 

A.3 
6.2 
A,3 
A.3 
6.2 
A.2 
6.1 
A.2 
6.1 
6.3 
6.3 
6.3 
A.3 
A.3 
A.3 

6.1 

A.3 
A,3 
A.3 

A.l 

A.3 
A.3 
6.1 

6.3 
A.3 
A.3 
6.2 
A,3 
4.3 
4,3 
k,3 
4,3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4,3 
4.3 
4.3 
4.3 

W I -  

'1 

lo  MHZ REF 
IEXCEPT OPT 

Oo2 '  0- b- 
1G 

J4 

TP4 * 
TB 

SEL OUT 

TP3 

J2- 

PI 

E'. 1 
\ 

I A I E I 
C o m p o n e n t  Locator ss22 COUNTER ( 1  OF 2 )  

T I M E  BASE C I R C U I T S  
SEE R E V E R S E  SIDE 



Model 8902A Service 

CHANGES 

All serial prefixes 

2535A and above 

On the A l l  schematic: 

0 - R16 - In the upper left portion of the schematic, up and to the right of 
U14A, locate and change the value of R16 to 1000 ohms. 

On the A27 schematic: 

0 08902-60102 -Change the part number of the A27 Digital Motherboard to 
08902-60102. 

rev.2ONOV88 

SS23 
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I / STAGE I \ 
7 ECL-TO-TTL LEVEL - 

TRANSLATOR r DIVIOE-BY-TWO -y 1 PI0 A27 
COUNlER OUTPUT 

+6V r AND TIME BASE -, 
I GATING +V I r I N S T R U U E N T  BUS 7 

CONTROLLER 

I 

I. SEE TABLE 8-6 NOTES SCHEMATIC DIAGRIM NOTES. 

2. T H I S  L I N E  ALWAYS CONNECTED BUT SIGNAL 
PRESENT ONLY WITH OPTION 002. 

r S T A G E  2 7 r STAGE 3 7 r STAGE 4 7 R33 I- OIVIDE-BV-FOUR -\ 
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Model HP8902A 

CHANGES 

Service 

All serial prefixes 

2530A and above 

~~ 

2535A and above 

2540A and above 

2627A and above 

On the A1 3 Schematic: 

0 SS24 - Replace the page number (8G-54.5) on SS24 (2745A and above) with 
a revision date of rev. 20MA Y88. 

0 & - In the lower leR hand corner of the schematic locate U6 under the 
+12V REGULATOR and change pin 1 to pin 3 and pin 3 to pin 1. 

On the A I  3 Schematic: 

C19, C20 - Under CENTRAL PROCESSING UNIT, change the values of 
C19 and C20 to 47p. 

On the A27 Schematic: 

0 08902-601 02 - Change the part number of the A27 Digital Motherboard to 
08902-60102. 

0 Buffered Select Bullet “S” - On the right side of the page bullet “S” 
currently directs you to service sheets 23 and 28. Add service sheet 33 and 
34 to this list. 

currently directs yuou to service sheet 23. Add service sheet 33 to the list. 

currently directs you to service sheet 23. Add service sheet 33 to this list. 

Buffered Data Bullet “T” - On the right side of the page, bullet “T” 

0 Decoded Enable Bullet “R” - On the right side of the page, bullet “R” 

0 - In the center of the schematic locate R11 under POWR-ON RESET 
and change the value to  51.lk. 

On the A1 3 Schematic: 

0 C19, C20, L1 - Under CENTRAL PROCESSING UNIT, delete C19, C20, 
and L1. 

On the A13 Component Locator: 

0 C19, C20, L1 - Delete C19, C20, and, L1 from the component locator. 

On the A1 3 Component Coordinates: 

0 C19, C20, L1 - Delete C19, C20, and, L1 from the component coordinates 
table. 

rev. 15JUN90 

SS24 
86-54.1 



Service Model HP8902A 

CHANGES 

2745A and above 

Errata 

On the AI 3 Component Locator: 

0 &3 - The new part number for the A13 Controller Assembly is 
08901-60196. Use the new component locator on page 8G-54.3. 

On the AI 3 Schematic: 

0 A13 - The new part number for the A13 Controller Assembly is 
08901-60196. Use the new schematic foldout with the revision date of 
rev. 20MA Y88. 

to read "27458 and above". 
0 A13 - In the lower left hand corner of the schematic, change the serial prefb 

On the  AI 3 Schematic: 

0 E- Under NONVOLATILE MEMORY SUPPLY, change the value of C21 

0 - Under POWER-ON RESET, change the value of C17 to 4.7 pF. 
to  0.22 pF. 

On the  Component Locator: 

0 @ - On page 8G-54, find U6 and move the polarity symbol to  the opposite 
side of the component. Make the same change to U6 on the component 
locator on page 86;-54.3. 

8G-54.2 

SS24 
rev. 15JUN90 
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NOTES 

I. SEE TABLE 8-6 SCHEMATIC 
DIADRAM NOTES. 
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Model 8902A Service 
CHANGES 

On the A27 schematic: 

0 A27 - Change the part number of A27 Digital Motherboard to 
08902-601 02. 

SS25 
8G- 56.1 



NOTES 
I .  SEE TABLE 8 - 6  SCHEMATIC 

DIAGRAM NOTES. 
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Model 8902A Service 
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N O T E S  

I. SEE TABLE 8-6 SCHEMATIC 
DIAGRAU NOTES 
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S e r v i c e  
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Service Model 8902A 

I 

2522A and above 

2535A and above 

3018A and above 

CHANGES 

On the Component Locator: 

0 - In grid location B,1, add RlO directly above U17. 

On the Component Coordinates: 

0 - R10 - Add R10 in location B,1. 

On the A1 4 Schematic: 

0 

0 R10, U8 - Use the partial schematic on page 8G-62.3. 
- Change the part number of A14 to 08901-60268. 

On the A27 Schematic: 

0 A27 - Change the part number of A27 to 08902-60102. 

On the A1 4 Schematic: 

0 R5 - Under INTERFACE CONTROL, change the value of R5 to 2150 52. 

rev. 15JUN90 

SS28 
8G-62.1 
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NOTES 

I .  SEE TABLE 8- 6 FOR SCHEMATIC 
DIAGRAM NOTES. 

u 2 - 4  6 T e 
19-22 
u 1 3  
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Ser v I ce 

A.3 
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M o d e l  8902A 
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C18 
c19  
c 2 0  
,221 
c22  
c 2 3  
C24 
c25  

C R I  
CR2 
CR3 
CR4 
CR5 
CR6 
CR7 
CR8 

J1 
J2 

L1 
L2 
L3 
L4 
L5 
L6  
L7 

MP1 

- 

8.2 
6.1 
8.2 
A.2 
8.2 
B,l 
A 2  
A.2 
A . l  
A.2 
A 2  
8.3 
A.2 
A,3 
A,3 
A.3 
A.3 
A,3 
A.3 
A.3 
A.l 
A.l 
A.3 
A.1 

A.2 
A.2 
A,3 
A.3 
A.3 
A.3 
A.2 
A.2 

A,3 
A. l  

8.3 
8.2 
8.2 
8.2 
A.2 
A.3 
A.3 

A. l  

Q10 
Q11 
Q12 
Q13 

R1 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
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Model 8902A Service 
CHANGES 

On the A25 schematic: 

0 A25 - Change the part number of the A25 AUDIO 
MOTHERBOARD ASSEMBLY to 0 8 9 02- 6 0 1 0 3. 

On the A25 schematic: 

0 - Change the part number of the A25 AUDIO 
MOTHERBOARD ASSEMBLY to 0 8 9 02 - 6 0 1 1 6. 

rev.05NOV86 
SS 29 
86-64.1 



\ 
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S e r v i c e  
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8.1 
8.2 

8,2 8.3 
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8.2 
8.2 

I A I B I COMl 

a i 4  
0 1 5  
016 
017  
a i 8  
a i 9  
a 2 0  
a21  
a22 
0 2 3  

R1 
R 2  
R3 
R4 
R 5  
R6 
R7 
R8 
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Model 8902A 
CHANGES 

Service 

On the A25 schematic: 

A25 - Change the part number of the A25 AUDIO 
MOTHERBOARD ASSEMBLY to 08902-601 03. 

On the A25 schematic: 

A25 - Change the part number of the A25 AUDIO 
MOTHERBOARD ASSEMBLY to 08902-601 16. 

rev.OSNOV86 
SS30 
86-66.1 
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SS3(  C o m p o n e n t  L o c a t o r s  ~ 5 0  AM C A L I B R A T O R  

M o d e l  8902A S e r v i c e  
A10 (2305A TO 2530A) & A26 Component Coordinates (1 of 2) 



Service Model 8902A 

CHANGES 

All Serial Prefixes 

2522A and Above 

2751A and Above 

On the Schematic: 

0 C6 and C7 - Under OVER-VOLTAGE PROTECTION (two places), change C6 and 
C7 to 22pF. 

0 - A26 - Gate  PI0 A26 POWER SUPPLY MOTHERBOARD ASSEMBLY, 
connect the line from J5A pin 8 to E on on A30, and connect J5A pin 7 to C on 
A30. Locate PI0 A26 FQWR SUPPLY M(YI’HERB0ARD ASSEMBLY, on the lef 
side of the assembly border, find J5A pin 8 and change the wire color code from 0 
to 04. Find J5A pin 7 and change the wire color code from 04 to 0. 

A1 0 Component Coordinates: 

0 Use the A10 Component Coordinates on page 8G-68.3. 

A1 0 Component Locator: 

0 Use the A10 Component Locator on page 8G-68.4. 

On the Schematic: 

- Change the part number of A10 power supply Regulators Assembly to 
0890 1-60269. 

On the A26 Schematic: 

0 In the upper left portion of SS31, change thePl0 A26 POWER SUPPLY 
MOTHERBOARD ASSEMBLY board part number to 08901-60295. 

0 ON/STAND-BY RELAY - In the upper left portion of SS31 under PI0 A26 POWER 
SUPPLY MOTHERBOARD ASSEMBLY locate ON/STAND-BY RELAY and 
change pin 1 to pin 13. Below the relay, locate P/O K1 and change pin 5 to 4, and 
pin 4 to 5. 

0 /NOTE 4) P/O K1 - On the right hand side of SS31 inder P/O A26, locate (NOTE 4) 
P/O K1 and change pin 8 to 12 and pin 6 to  11. 

rev. 15 JUL92 
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Service Model 8902A 

ZOMP 

c 1  
c2 
c 3  
c4 
c 5  
C6 
c 7  
C8 
c9 

- 

CR 1 
CR2 
CR3 
CR4 
CR5 
CR 6 

OS1 
OS2 

F3 
F4 

J1 

0 6  
0 7  
0 8  
01 0 
0 1  1 

R1 
R2 
R 3  
R4 
R5 
R 6  
R7 
R8 
R9 
R10 
R11 
R12 
R13 
R14 
R15 
R16 

AI0 Component Coordinates and Above) 
COMP 

R17 
R18 
R19 
R20 
R21 
R22 
R23 
R 24 
R25 
R26 
R27 
R28 
R29 
R30 

- 

TPl 
TP2 
TP3 
T P4 

VR 1 
VR2 
VR3 
VR4 
VRS 
VR6 

- 
COMP - 

rev.15JUL92 
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f l  DANGER HAZARDOUS VOLTAGE 

NOTES 

I. SEE TABLE 8-6 SCHEMATIC DIAGRAM 
NOTES 

2. THE VALUE OF F I  IS 2.5 AMP FOR 1101 
12OV AN0 1.5 AMP FOR 2 2 W 2 4 0 V .  

3. CHASSIS GROUND IS ACHIEVED BY 
UECHANICAL HOLDING P.C. CONTACT BOARD THROUGH TO FRAME SCREWS 

SET TO ON 
4, ENERGIZED BY ONISTAND-BY SWITCH 

( B  

-a ( 7  
P 0 AI KEYBOARD 
Ad0 DISPLAY 
ASSEMBLY (08901 -60143) 

AND DISPLAY 
25  WHENEVER THE POWER CABLE IS CONNECTED APPROXIMATELY 60 V r m l  

ED 
PRbXIMlTY TO THESE AREAS. 

IS ACCESSIBLE A T  THE SECONDARY OF T I  *AND WHEN T I  IS CONNECT- 
AT A26XAIO P I N  42. BE EXTREMELY tAREFUL WHEN WORKING I N  

-a ( 2  

NC 4 3  
I T H I S  L I N E  GROUNDED WHEN 

POWER ONISTBY SWITCH 53 I SET TO 'ON' * TO COUNTER 2 2  
- INPUT OVERVOLTAGE - t l 5 V  FULL WAVE 

RECTIFIER 

I 
PROTECTION 

16A a 
I 

13000~ 
CR4 

A 3 0  L I N E  P M R  ASSEMBLY (0960-0443) 
/ - -  _ -  

- 1  0.1" 
I 

I 

L I N E  VOLTAGE 
100.120.220. 
240 vac  
+5X;IOX 
40-66M 
(EXCEPT OPT 0041 

100.120 vm 
5X.-lO% 
50-400Hz 
IOPT 004 ONLY1 

(NOTE 31 
POWER 
CABLE 

P/D A28  RF MOTHERBOARD 
ASSEMBLY ( 08902-60007) 

rb 

I I D I G I T A L  GND 
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I 
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I 
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I 
I 
I 

J 

\ 

I 
I 

I 
I 

I 
I 

I K 1  8 
0 0 

06 m . .  

3 

I I: 6 

-8 

I 
I 

I 
I -t6V FULL WAVF-, 
I RECTIFIER 

UNREG 4 V  

I f15V (SWITCHED1 
7 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I -16V 

I I 

OVER-VOLTAGE - PROTECTION 7 
I P I O l  PI0 

J I  W13 

TO COUNTER 
VIA KEYBOARD 
AND DISPLAY 
ASSEMBLY 

I R Y  (HI 
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A C 0 F F I - 

+LO TO f l .5VdC - 1  A 

j VR4 
16.2V 

C ,s R 2 9  
:: 100 

1120 
2610 

P/O A25 AUDIO 
MOTHERBOARD ASSEMBLY (0890 I -60 137) 

I 
I 
I 

OVER- CURRENT 
7 PROTECTION - 

I ai I A  -15.2 TO-14.6 Ydc 12.1Y 

T P 1  
I 

I 1  I 
/ I  I 6 
I 
I 
I 
I __ 
I 
I 

.*RI4 
:;2610 F4 

2.61 
R4 

0.10 

- 

I I  

I 
I 
I UNREG TO -6V -5V REGULATOR 

A _ _  - 
rn 

I CR I 
I 

I I -16V 
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I TO +4OV REGULATOR 
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S e r v i c e  

- 

M o d e l  8902A 
A10 (2305A TO 2530A) & A26 Component Coordinates (2 of 2) 

COMP X,Y 

R35 D.1 
R36 C.2 
R37 C.2 
R38 D, l  
R39 C.2 
R40 C.2 
R41 D.1 
R42 C.2 
R43 C.2 
R44 C.2 
R45 C.2 
R46 C.2 
R47 D.1 
R46 D,2 
R49 C.2 
R50 C.2 
R51 C.2 
R52 C.2 
R53 C,2 
R54 D, l  
A55 D,1 
R56 D.1 
R57 D.1 
R58 C.2 
R59 C.2 
R60 D , l  
R61 D.1 
R62 D.1 

T P l  C.1 
TP5 D. l  
TP6 D.1 
TP7 D.1 

u 1  D. l  
u2 c .2  

VR7 C.2 
VR6 C.2 
YR9 D.l 
VRlO C.2 
V R l l  C. l  
VR12 D.1 

I 

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 0 0 0 0 0 0 0 0 0 0  
X A l O  

C I R C U I T  J 2 - 3 ~ 8  SIDE ON 

COMP 

c 1 0  
C11 
c 1 2  
C13 
C14 
C15 
C16 
C17 
C l 6  
C19 
C20 

CR7 
CR6 
CR9 
CRlO 
C R l l  
CR12 
CR13 
CR14 
CR15 
CR16 

DS3 
DS4 
DS5 

F1 
FZ 

0 1  
0 2  
Q3 
Q4 
0 5  
0 6  
a 9  
0 1 2  
0 1 3  
0 1 4  

R31 
R32 
R33 
R34 

TPI TP2 TP3 
GND UNSY I Y  TP4 TPS lP6 TP7 NP, .2 

ANGLE BRImLTf 
R49 IS INSRATED ARE M 
YITH HEAl41RIK CIRCUIT SIDE 

TUBING 7 

GO 
X,Y 

c .2  
D.1 
c , 2  
C.2 
C.2 
D.1 
C.2 
C.2 
C.2 
D,2 
D.1 

C.2 
C.2 
D.1 
C,2 
C,2 
D , i  
C.2 
C.2 
C.2 
D.2 

D.1 
D. l  
D.1 

D.2 
D.2 

c.1 
c .2  
D. l  
D.1 
c .2  
C.2 
c .2  
c . 2  
C.2 
C,2 

C.2 
C.2 
C.2 
C.2 

A26 A10 A29  

I A I B I I C I D I 

A 2 6  PS MOTHERBOARD A30 HEATS L I N E  POWER I NK S S 3 '  , A10 PS REGULATORS A 2 9  S E R I E S  REG Component L o c a t o r s  
SEE REVERSE SIDE 

8G-70 



Service Model 8902A 

CHANGES 

2522A and Above 

2618A and Above 

2742A and Above 

2751 A and Above 

~ ~~~ 

A1 0 Component Coordinates: 

0 Use the A10 Component Coordinates on page 8G70.3. 

A10 Component Locator: 

0 Use the A10 Component Locator on page 8G70.4. 

On the Schematic: 

0 &lJ - Change the part number of A10 power supply Regulators Assembly to 
08901-60269. 

On the A10 Schematic: 

0 R50, R54 - Change R50 to 4kR. Change R54 to 4kR. 

On the A10 Schematic: 

0 - C10 - Change the value of C10 to 47pF. 

On the A26 Schematic: 

0 In the upper left portion of SS32, change theP/O A26 POWER SUPPLY 
MOTHERBOARD ASSEMBLY board part number to 08901-60295. 

rev. 15JUL92 

SS32 
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Service Model 8902A 

COMP - 
c 1  
c2 
c3 
c4 
c 5  
C6 
c 7  
C8 
c9 

CR 1 
CR2 
CR3 
CR4 
CR 5 
CR6 

DS1 
DS2 

F3 
F4 

J1 

0 6  
0 7  
0 8  
0 1  0 
0 1  1 

R1 
R 2  
R3 
R4 
R 5  
R6 
R7 
R8 
R9 
R10 
R11 
R12 
R13 
R14 
R 1 5  
R16 

COMP 

R17 
R18 
R19 
R20 
R21 
R22 
R23 
R24 
R25 
R26 
R27 
R28 
R29 
R30 

TP1 
TP2 
TP3 
TP4 

VR1 
VR2 
VR3 
VR4 
VR5 
VR 6 

X,Y COMP 

rev. 15JUL92 
5532 
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'I 
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0 1  

I 

- 1  
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'I 
0 
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0 
0 
0 
0 
0 
0 
a 
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0 
0 
0 
0 
0 
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I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

P/O A26 P M R  SUPPLY 
MOTHERBOARD ASSEMBLY 
(08901-60142) 

TRANSFORMER 
lOOk I 

1 1  
I I  
I 
I 
I 
I 
I 
I 

/ I  I 

1 IO, 
32 

; I  
31 

+5V UNREGULATED I 

I R E C T I F I E R  

I 
I 
I 
I .  

FROM t 6 V  I 

I '  
1 1  
I 
I 
I 
I 
I 
I 
I 1  
I 1  
I 
I 
I 
I 
I 
I 
I 
I I  
I I  
I 
I 
I 
I 
I 
I 
I 1  

I 
I 
I 
I 
I 
I 
I 

3LF 

I I ' b  l o o "  

I 
I 

P I 0  +. JI I + +4ov I I 1  I 

-60007) 

P I 0  A27 
D IGITAL MOTHERBOARD 
ASSEMBLY (0890 I -60 140) 
7--- I PI0 

L _ - I  

PI0 
J4 

5 *+sv 
1 1  I 

I + - 5 v  I 

I 
I 
I 

J I  
P I 0  

I AUDIO PI0 A25 MOTHERBOARD 
I 
I ASSEMBLY (890 I -60 137) 

I 
I I 

I + - 5 v  I 

NOTES: 

I .  DIAGRAM SEE TABLE NOTES. 8-6 SCHEMATIC 

2 .  A 1 0  R4S I S  A 2.64 CM ( I  I N C H 1  
STRIP OF N I C K E L  COPPER, 



S e r v i c e  

I A I 0 I 

A 1 2  
I 
I I A I 0 I 

SS32 C o m p o n e n t  L o c a t o r  A26 PS MOTHERBOARD 
S E R I E S  REGULATOR P S  REGULATORS 

BEE R E V E R S E  s i n €  A 2 9  HEATSINK 

M o d e l  8902A 
A 

A 

8G-72 



Service 

Errata 

Model 8902A 

CHANGES 

On the Schematic: 

At the top of the schematic, change the reference designator of IF CHANNEL 
FILTER ASSEMBLY from A72 to A71, and change the part number from 
08902-60108 to 08902-60109. 

ss33 
86-72.1 



I 
I 

FROM A17 
INPUT MIXER 
ASSEMBLY 

P I 0  A27 DIGITAL 
MOTHERBOARD 
ASSEMBLY YO 1-60137 1 

--1 - -  
DECODED ENABLE 

24 7 
I 
I 

01” I 

--1 - -  - -  - -  - -  - -  - -  - -  A72 I F  CHANNEL F I L T E R  - -  ASSEMBLY O P _ T I O N  030 SERIES) ( 0 8 9 0 2 2 0 1 0 8 )  - -  - -  - -  
1- CHANNEL 1 A M P L I F I E R  -\ 

Q A l N  s 1 . 8 ( 5 d B )  I--- CHANNEL 1 BUFFER 7 
I 

CHANNEL OUTPUT 
7 ATTENUATOR ( 0  OR 20dB)- 

CHANNEL 1 INPUT 
7 SELECT SWITCH 7 I F  STEP-UP 

TRANSFORMER 

CHANNEL OUTPUT - SELECT SWITCH - r ( s  12dB G A I N )  i 

CHANNEL 2 ( t 7 . 7  10  tR.6 Vd 

CR2 7 BUFFER 7 

R22 
215 

I 
I 
I -1% IF21 -15‘4 IF11 -15V IF11 

I 

V 
BUFFERED SELECT I ;;!;I I I 

I 21 -( 

< 2 2  c 
e - 3 1 ~ 1  

7 SELECT DECODER 7 
a 

I 
I (  1 1  

7 
E 

9 

62 IHl _ I  

1- POWER SUPPLY DECOUPL I NG -\ 1 1  I I L l  l h l  - 
t 1 5 V  ___c_( :; < t 1 5 V  IF11 

t 

I .  - t 5 V  -< 4 .5 .  6 l t 5 V l  

I I  I T 5 8  !A 
+ c 3  1 9  

1 
- CHANNEL SELECT AND L O  INPUT SWITCH 7 

DATA LATCH I 
CD I 

ATTEN I N  [ H I -  

X - D Y  I 
/ 3 / /  5 ‘ 5  0 0  NC 

1G 
2 6  & N C  
36 NC $16 

, 1 4  8.5lLI / 
+ 5 v  

t 5 v  + u4 
u3 4 0  NC SOIHI  1 

s 2 1 H I  3 
> C 1  REG s l I H 1  2 OEMUX 5G , 1 0  5-0 ILI  

2 ATTEN I N I L I  
) 3  ATTEN I N I H I  

-E I L I  J , 7 9-F  ILI 1 F F  d 0 I H l  4 

” 4  ,YJ E F F  

Dl 
S G ”  
7G 

7 F L 2  IH1 

NOTES 
1. SEE TABLE 0 - 6  SCHEMATIC 

T O  A 7 1  

OETECTOR ASSY 
IF AMPLIFIER/ 

DIAGRAM NOTES. 

-ATTEN I N  I L I  

‘ 3  

I I  I 
I 

I 
BUFFERED I 

I SELECT 
TO A54 
I F  AMPL/DET DATA 
CONTROL LATCHES 

‘ I  
‘ I  

I 34  
8.5 I L I  8-5 ILI  

8-E I L I  

8-F ILI 8-F ILI > 20 

/- LO INPUT SWITCH ( S 4 )  CONTROL -\ 

<J4> 
TO LO INPUT 
SWITCH 

I 

ss33 
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Ser v I ce 

I A I B I 

J l  JZ 
UP1 

A 7  1 
I A I B 1 

ss3c C o m p o n e n t  L o c a t o r  A 7 2  I F  CHANNEL FILTER 
SEE REVERSE S I D E  

M o d e l  8902A 
A 

A 



Service Model 8902A 

2627A and above 

Errata 

CHANGES 

On the A27 Schematic: 

0 A27C9 - On the back of the schematic, in the connector pin-out fourth from the 
left, on the clock line between pin 27 and pin 44, delete A27C9. 

On the Schematic: 

0 At the top of the schematic, change the reference designator of IF' 
AMPLIFIERJDETECTOR ASSEMBLY from A71 to A72, and the part number 
from 08902-60109 to  08902-60108. 

rev. 02A UG90 
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A M P L I F I E R  
7 ( 2 1 6 6  GAIN! 7 

MPL I F I ER - 2 2 4 > G A 1 N '  t 1 3  1 TO - t14.6  V a~ /- ATTENUATOR 4 -, 
/- DATA LATCHES '-\ 

Gm 
IF BUFFER 

r ( O d B  G A I N 1 7  7 7 t 15V lF l I  I 1- ATTENUATOR 2 -\ - T ( 2 1 d 6  GAIN) 7 

0 

c21 
0 , l U  

06 

t15V IF11 
A M P L I F I E R  1 

-15V I F l I  
t15V IF11 

u3 
9 

a 
-~i- ICMOSI  

u3A 

4 :=s2! l i  CR3 
5 

F2- U30 
I C M O S I  

H b  R25 
3160 C23 ' 0.0111 

-15V I F l I  1 R31 
(15 .6  T O  t6.2 Vdc 151.2 Od0 ATTEN 3 I L I  - 20d0 bTTEN 3 I L l  oaa ATTEN ZILI )r 2068 ATTEN 2 ILI 

NF t15:IFll I 

4"ij C l  

* 19 
2 1  I u4 *12 

- . ,  I 
I P/O A27 DIGITAL 

MOTHERBOARD 
,@901-601371 ASSEMBLY 

1 ----- 
F I  I C M O S I  

F2 ICMOSI  

Od0 ATTEN 4 IL I  1 t, 

7 

... 
4 - 1 . .  I I 

2 7OdA ATTFN 911 I 
3 Od6 A TTEN 3 ILI 

7 F L l  SWITCH ILI 
5 01  6 FL2 SHITCH ILI n 201.2 

P/O I 
X A ? l  

29 
26 
28 
25 

27 
22 
23 

2060 

BUFFERED 
DATA 

24 
I\ 

TPl 

( t o v  ok-ok 
F I L T E R  SWITCHES r DR I VEA 7 

I 1 I F  RMS DETECTOR t15V)Fl l  -15\1FlI +FLl  SWITCH ILI  \ - A M P L I F I E R  CHANNEL 3 3 d B  OUTPUT GAIN- / FL2 SNITCH ILI- 
2 5dB ATTEN 4 I L l  I t15V IF11 a 

E t O . O 1  Vdc> . $10 $ 6 ,  

t15V IF11 

- -  I, _I 

I 

NC 
O P T I O N  S E R I E S  030 

I NO I CATOR 
I I  I 
I 
I 
I 
I t5V 
I 
I 
I I  I 

FF 10 15d0 ATTEN 4 l L l  
01  _ _ _ _ _ _ - - _ _ - - - - - - - - -  

RMS DETECTOR (RMS-TO-DC CONVERTER) < -  I P/O A27 CHANNEL OUTPUT SECOND CHANNEL -  SELECT SWITCHEST a 
R42 F L l  
2150 - - 

R49 
A40 R44 look 
2150 1210 

R35 

c29 
R34 
100 

I I 
I 
I 

T O  A25 
I 

- - -- 15 SOUARER/ '9 
OIVIOER 

C U R R E N T I 

I 
I 

MIRROR I 

I I ao ILI R E A O E A C K  I I  I 
I I  I ,-. POWER SUPPLY DECOUPL I N G  -\ 

SECOND CHANNEL 
2 F I L T E R  7 

FL2 ... - / R43 
2150 R45 

-0 2150 

0.111 2150 

-15V IF11 
. .  

t5V ++ 19 t t 5 v  
c2 ' ! I  I 2.211 + t5V ++ 19 t t 5 v  

1 

-15VlFII  

-15V IF21 
L2 

270 U 
R14 
215 i E ! : U  

-15V- 4 < 

-15V IF11 

(-13.3 TO -12.0 vac 
6 R46 

2150 - 
< & s V  Ok-nk R47 

4 6 4  
A 1 5  I 1  h 

I I 
ss34 
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ss34 A 7 1  I F  A M P L I F I E R / D E T E C T O R  
SEE REVERSE SIDE 

S e r v i c e  M o d e l  8902A 
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Service Model 8902A 

CHANGES 

Service 

On the A27 schematic: 

0 A27C9 - In the fourth column from the left, delete A27C9 
from the CLOCK line between Pins 27 and 44. 

rev.05 NOV 86 
ss34 
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XA14A 
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XA20 
= 1  22 
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XA3 
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I 2 3  4 4  I I 1 5  90 I 
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11 I I .~l 
XA130 
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]I 
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S e r v i c e  

I y 1 1  
455 KHz VCO- 

5 )  

XA136 
25 

26 > . 

27 

14 12 

I y 1 1  : I  I 

! <  8 
455 KHz VCO- 5 >  

I! 
I I 

A27c9 

26 > 
! $ A27c0 i i 10 

27 > j . 12(H) I <  11 
I 

A27c6 i i 

I ; I  
20  

I !  - 7  IL) : I  
ii'' a1 l2 

I I ; I  

s >  

I 
I 

20 > 

I 

I 
I <  13 INT(LI 
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CHANGES 

On the A27 schematic: 

A27C18 - In the third column from the left, delete A27C18 
from the CLOCK line between Pins 27 and 44. 

rev.OSNOV86 
5535 
86-78.1 
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SERVICE SHEET A 

Topics 
0 Service Special h c t i o n  Summary 
0 Error Message Summary 

SERVICE SPECIAL FUNCTION SUMMARY 

40.0 Controller Reset. 

41.0 Controller Clear. (Same as pressing blue key, INSTR PRESET.) 

42.0 Display Software Date. 

43.N Measurement Progress and Service Error Message Display Control. 
N=O Disables display of Service Error Messages. 
N=l Enables display of Service Error Messages. Cleared by AUTOMATIC 

N=2 Enables display of Service Error Messages. Not cleared by AUTOMATIC 

N=40 to N=89 Enables measurement to pause on Measurement Progress and 

N=140 to N=189 Enables measurement to halt on Measurement Progress and 

OPERATION. 

OPERATION. 

Service Error Message determined by N. 

Service Error Message determined by N. 

44.N Tuned-Flag Control. 
N=O Clears the internal tuned-flag. 
N=l  Sets the internal tuned-flag. 

Service Sheet A 8G-81 
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45.N AM and FM Calibrator and RF Power Reference Control. 

AM Calibrator 

Channel A I channel B 
N 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

- 

- 

FM RF 
Calibrator Power 
hequency Reference 

Off 
On 
Off 
On 

Off 
Off 
On 
On 

Low 
Low 
Low 
Low 
Low 
Low 
High 
High 
High 
High 
High 

Switching 
Switching 
Switching 
Switching 
Switching 

Low 
Low 
Low 
Low 
Low 
Low 
High 
High 
High 
High 
High 

Switching 
Switching 
Switching 
Switching 

On 
Off 
On 

Off 
Off 
Off 
Off 
Off 
Off 
Off 
Off 
Off 
Off 
Off 
Off 
Off 
Off 
Off 
Off 
On 
On 
On 
On 
On 
On 
On 
On 
On 
On 
On 
On 
On 
On 
On 

Off 
On 
On 

- I Switching [ On 

On 
Off 
On 

46.N Count Internal Signals. 
N= 1 Intermediate Frequency 
N=2 Voltage-to-Time Converter 
N=3 FM Calibrator 
N=4 High Frequency VCO Divided by 8 
N=8 Selected Time Base Reference 
N=9 External Time Base Reference 
N=A Internal Time Base Reference 
N=B Audio Counter Input or IF Synchronous Detector VCO (depends on which 

mode was last used) 

Off 
On 
On 

Model 8902A 

Off 
On 
Off 
On 

80-82 Service Sheet A 

Off 
Off 
On 
On 

On 
Off 
On 

Off 
On 
On 

On 
Off 
On 

Off 
On 
On 
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48.N IF Synchronous Detector Control. 
N=O Displays the dc output voltage. 
N=l  Disconnects the input to the Synchronous Detector and displays the output 

N=2 Disables VCO sweep and displays the VCO frequency. 
N=3 Enables VCO fast sweep up and displays the VCO frequency. 
N=4 Enables VCO fast sweep down and displays the VCO frequency. 
N=5 Enables VCO slow sweep up and displays the VCO frequency. 
N=6 Enables VCO slow sweep down and displays the VCO frequency. 
N=7 Pretunes the VCO and displays the VCO frequency. 
N=8 Disables the VCO and displays the VCO frequency. 
N=9 Displays lock status. 

offset voltage. 

49.N Display Internal Voltages. 
N=O Ground 
N=l RF Peak Detector Ground 
N=2 RF Peak Detector i 3  
N=3 RF Peak Detector 
N=4 x10 AM Calibrator 
N=5 x l  AM Calibrator 
N=6 Audio Range Detector 
N=7 RMS-to-DC Converter 
N=8 Ground 
N=9 Audio Average Detector 
N=A Audio Peak Detector 
N=B IF Average Detector 
N=C IF RMS Detector (Option Series 030) 
N=D IF Peak Detector 
N=E ALC Current 
N=F RF Average Power or Sensor Identifier. To read average power, precede 

with Special Function 0.212. To read sensor identifier, precede with Special 
F’unction 0.211. 

50.N Display Internal Voltages. 
N=O Ground 
N=l  -15V Supply 
N=2 -5V Supply 
N=3 +5V Supply 
N=4 +15V Supply 
N=5 +40V Supply 
N=6 IF Synchronous Detector without DC-to-RMS Converter 
N=7 IF Synchronous Detector with DC-to-RMS Converter 

52.N Read-only Memory Verification. (N=ROM number: 1, 2, or 3) 

Service Sheet A 8G-83 



Service Model 8902A 

8G-84 

53.N IF Synchronous Detector Test. 
N=O Performs all tests in the groups listed for N=l through N=4. 
N=l Tests the presence and pretune frequency of the VCO. 

Fault 1. VCO signal not present. 
Fault 2. VCO pretune frequency too low. 
Fault 3. VCO pretune frequency too high. 
Fault 4. Undefined. 

N=2 Tests the direction and speed of the VCO sweep. 
Fault 5. VCO will not fast sweep up. 
Fault 6. VCO will not slow sweep down. 
Fault 7. VCO fast sweep too fast or too slow. 
Fault 8. VCO slow sweep too fast or too slow. 

Fault 9. VCO lower sweep limit to high or to low. 
Fault 10. VCO upper sweep limit too high or too low. 
Fault 11. Undefined. 
Fault 12. Undefined. 

the Synchronous Detector. 
Fault 13. Phase Detector does not lock. 
Fault 14. Synchronous Detector output too high or too low. 
Fault 15. Synchronous Detector offset too high. 
Fault 16. Synchronous Detector linearity too low. 

N=3 Tests the sweep limits of the VCO. 

N=4 Tests the ability of the VCO to lock and tests the output and linearity of 

54.N Local Oscillator Test. 
N=O Performs all tests below-displays number of first test failed. 
- 

N 

1 
1 
1 
1 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

5 
5 
5 
5 

- 

- 

Test 
Number 

01 
02 
03 
04 

05 
06 
07 
08 

09 
10 
11 
12 

13 
14 
15 
16 

17 
18 
19 
20 

Service Sheet A 

Display 
Digits 

1 and2 
3 and 4 
5 and 6 
7 and 8 

1 and 2 
3 and 4 
5 and 6 
7 and 8 

1 and 2 
3 and 4 
5 and 6 
7 and 8 

1 and 2 
3 and 4 
5 and 6 
7 and 8 

1 and 2 
3 and 4 
5 and 6 
7 and 8 

Test 

(Undefined) 
Time Base 
Counter 
HF VCO and Divider Output 

HF VCO Tuned to Top of Range 
HF VCO Tuned to Bottom of Range 
HF VCO Tuned to Mid-Range 
(Undefined) 

Gain of Most Significant DAC 
Gain of Least Significant DAC 
(Undefined) 
(Undefined) 

Phase Lock Loop Acquisition 
Phase Lock Loop Stability 
(Undefined) 
(Undefined) 

Tune LF VCXO with DAC 
Gain of LF VCXO Drive 
(Undefined) 
(Undefined) 
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Display Digit 1 2 3 4 5 6 7 
Mnemonic 108 107 106 105 104 103 102 

55.0 Sweep Doubler Band. 

8 
101 

56.0 Sweep Bands 4 through 8. 

Display Digit 1 2 3 4 1  5 6 7 
Mnemonic ATN ARD AAD SRQ I RNL A l T  ATL 

57.0 Sweep Bands DBLR through 3. 

8 
SDV 

60.0 Key Scan. (Jumper A13TP1 to A13TP3.) 

61.N Display HP-IB Status. 
N=O <Addressed to Talk>.<Addressed to Listen> (True=l) 
N=l <DAV>.<RFD><DAC> (True=l) 
N=2 <ATN>.<REN> (True=l) 
N=3 <SPM>.<SRQ> (True=l) 
N=4 PI0 Port A (True=l) 

N=5 PI0 Port B (True=l) 
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ERROR MESSAGE SUMMARY 

The error messages are grouped by error code as follows: 

1. Error 01 through Error 19 and Error 90 through Error 99 are Operating Errors. 
Refer to the Operation and Calibration Manual for additional information. 

2. Error 20 through Error 29 are Entry Errors. Refer to the Operution and 
Calibration Manual for additional information. 

3. Error 30 through Error 39 are Tuned RF Level Calibration Errors. Refer to the 
Operation and Calibration Manual for additional information. 

4. Error 40 through Error 89 are Service Errors. Refer to paragraph 8-8 for 
additional information. 

NOTE 

Not all of the available error message numbers are used. 

Operating Errors (Error 01 through Error 19 and Error 90 through Error 99). 

Error 01-IF frequency error. 
Error 02-Input level too high. 
Error 03-Input level too low. 
Error 04-Audio circuits overdriven. 
Error 05-FM squelched. 
Error 06-RF input overload. 
Error 07-Voltmeter and display overload. 
Error 08-Calibrator error. 
Error 09-Option not installed. 
Error 10-Input frequency out of range. 
Error ll-Calculated value out of range. 
Error 12-Time base oven cold (Option 002). 
Error 13-Power sensor not connected. 
Error 14-Power sensor cannot zero. 
Error 15-Calibration factor error. 
Error 16-Audio circuits underdriven. 
Error 17-Selective power measurement error (Option Series 030). 
Error 18-RF power will not calibrate. 
Error 19-Tuned RF level circuits underdriven. 
Error 96-No input signal sensed by instrument (HP-IB only). 

Entry Errors (Error 20 through Error 29) 

Error 20-Entered value out of range. 
Error 21-Invalid key sequence. 
Error 22-Invalid Special Function prefix. 
Error 23-Invalid Special Function suffix. 
Error 24-Invalid HP-IB code. 
Error 25-Special Functions selected not compatible with selected measurement. 
Error 26-End of RF power calibration factor table reached. 

8G-86 Service Sheet A 



Model 8902A Service 

Tuned RF Level Calibration Errors (Error 30 through Error 39) 

Error 30-Manual input attenuation or gain selection. 
Error 31-Requires new power reference. 
Error 32-Manual IF gain selection. 
Error 33-Power sensor reference error. 
Error 34-Signal lost during calibration. 
Error 35-Level error during calibration. 

Service Errors (Error 40 through Error 89) 

Error 6 7 - k e d  RF level ranging. 
Error 68-RF amplifier overpower. 
Error 69--IF synchronous detector fails to lock. 
Error 70-Phase lock loop stepdown. 
Error 71-Phase lock loop step up. 
Error 72-Audio overload. 
Error 74-FM Calibrator over deviation. 
Error 75-FM Calibrator under deviation. 
Error 76-AM Calibrator modulators unequal. 
Error 77-AM Calibrator channel B out of range. 
Error 78-Key not found. 
Error 79-Audio autorange rangeback. 
Error 80-Audio settling timeout. 
Error 81-LO tuning adjusted to center signal in IF passband. 
Error 82-Unable to make audio count. 
Error 89-software error. 
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SERVICE SHEET B 

Topic 
0 Direct Control Special f i nc t i on  Summary 

General Instrument Readback Control 

Function Readback 

Overpower Protect 
RF Amplifier 
IF Present 
FM Squelch 
Audio Overvoltage 
Parity 
Audio Counter 
IF Synchronous De- 
tector Lock 

Time Base Oven 
Time Base 
Counter Carry 
Counter Stage 4 
Counter Stage 3 
Counter Stage 2 
Counter Stage 1 
Option Series 030 
HP-IB Address 
HP-IB Address 

Kevboard 

Direct Control 
Special Function 

0.050 
0.060 
O.OEO 
0.170 
0.150 

0.1 Fd then 0.1 00 
0.296 
0.2FO 

0.300 
0.360 
0.360 
0.350 
0.340 
0.330 
0.320 
0.3FO 
0.450 
0.460 

0.7~0 

Service 
Sheet 

21 
21 
9 
13 
13 
15 
16 
7 

23 
23 
23 
23 
23 
23 
23 
34 
28 
28 

25 

Meaning of Readback 

d0=1 if relay tripped 
d0=1 if overpowered or not switched in 
d0=1 if IF present 
d0=1 if squelched 
d0=1 if overvoltage 
dO=O if dO+dl+d2+d3 is even; d0=1 if odc 
dO=carry output of stage 4 
d0=1 if locked 

dO=O if cold 
d3=state of time base 
d2=1 if carry 
d=output 
d=output 
d=output 
d=output 
d0=1 if option present 
d=complement of most significant bits 
dO=complement of least significant bits; 

dl=0 if talk only; d2=0 if listen only; 
d3=1 if Serial Poll Flip-Flop set 

See following table. 

Keyboard Readback (0.7dO SPCL). After entering the Special h c t i o n ,  ground A13TP3. See Service 
Sheet 25. 

Direct Control 
Special Function 

0.700 
0.71 0 
0.720 
0.730 
0.740 
0.750 
0.760 
0.770 
0.780 
0.790 
0.7AO 
0.780 
0.7CO 
0.7DO 
0.7EO 
0.7FO 

0001 11 .oooo 
>20 kHz 

750 p . ~  
LOG/LIN 
FREQ 
MHz 
kHz f i  
kHz IJ 
SPCL 
50 Hz 
PRE DISPLAY 

AM 
AUTO OPER 
TRACK MODE 
RANGE HOLD 
(Blue) 

PEAK- 

Display vs. 
00101 1.0000 

15 kHz 

RATIO 
RF POWER 
9 
6 
3 
CLEAR 
LCL 
CALIB 
PEAK+ 
S (Yellow) 
AUDIO INPUT 
(None) 
(None) 
(None) 

75 ps 

ey Pressed 
001 101 .oooo 

3 kHz 
50 p~ 
AVG 
QM 
8 
5 
2 
0 (Dec. Point) 
(None) 
ZERO 
(None) 
(None) 
(None) 
(None) 
(None) 
(None) 

001 110.0000 
300 Hz 
25 ps 
PEAK HOLD 
FM 
7 
4 
1 
0 
(None) 
(None) 
(None) 
(None) 
(None) 
(None) 
(None) 
(None) 
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Hexadecimal Information for Direct Control Special Function Entry 

Attenuator 1 

0 dB 

Hexadecimal 
Character 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
C 
D 
E 
F 

Direct Control Attenuator 2 Special Rnction 
0 dB 0.203 

Decimal 
Equivalent 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

Noise Filter 
Bandwidth 

Wide 
Wide 
Wide 

Narrow 
Narrow 
Narrow 

Binary 
Equivalent 

0000 
0001 
001 0 
001 1 
01 00 
01 01 
0110 
0111 
1000 
1001 
1010 
1011 
1100 
1101 
1110 
1111 

Frequency Voltage at FREQ Direct Control 
Offset Mode OFFSET l T L  OUT Special Function 

Not offset 0 Vdc 0.231 
0-1 8 GHz +5 Vdc 0.233 
16-40 GHz +3 Vdc 0.23F 
Not offset 0 Vdc 0.230 
0-1 8 GHz +5 Vdc 0.232 
18-40 GHz +3 Vdc 0.23E 

Keystroke 
Entry 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

S (Shift) 0 
S (Shift) 1 
S (Shift) 2 
S (Shift) 3 
S (Shift) 4 
S (Shift) 5 

HP-IB Code 
Entry 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

xo 
x1 
x2 
x3 
x4 
x5 

(1) Power Meter Attenuation Control (0.20d SPCL). See Service 
Sheets 1 and 2. 

0.205 
0.209 
0.204 

40 dB 0.202 

a Sensor Module and Power Calibrator Control (0.21d and 0.24 
SPCL). To actually switch the RF path within a Sensor Module, the 
module must be triggered. After keying in the Direct Control Special 
Function, key in 0.24 SPCL. See Service Sheets 2 and 3. 

Readback Sensor Module Direct Control 
Calibrator Special Function 

Power meter Power sensor 0.21 A 
Power meter Power sensor 0.21 E 
Power meter On Thru path 0.21 6 
Sensor type On Thru path 0.21 5 

Model 8902A 

Display 
On Entry 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
b 
C 
d 
E 
F 

a Power Sensor Zeroing DAC Setting. Key in 0.22d SPCL. The 
value of the data (d) determines the output of the DAC. See Service Sheet 
2. 
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0 dB 0 dB 0.04F 
10 dB 0 dB 0.04D 
10 dB 10 dB 0.048 
10 dB 20 dB 0.049 
10 dB 30 dB D.04E 
10 dB 40 dB 0.04c 
0 dB 50 dB 0.04A 

(5) Input RF Attenuators Control and Overpower Reset (0.04d 
SPCL). See Service Sheets 4 and 21. 

0.047 
0.045 
0.043 
0.041 
0.046 
0.044 
0.042 

Direct Control Special Function I I Without Ovemower Reset I With OvemDower Reset AT2 

RF Peak 
Detector 

On 
off 

Direct Control Special Function 

0.02c 0.024 
0.028 0.020 

High-Pass Filter In High-Pass Filter Out 

a RF Input Amplifier Control and IF Filter Select (0.03d SPCL). 
See Service Sheets 4,5,  and 21. 

Direct Control 
Special Function 

0.031 

IF (Filter) 
1.5 MHz (4 MHz LP) 
455 kHz (455 kHz BP) 
1.5 MHz (4 MHz LP) 
455 kHz (455 kHz BPI 

RF Input 
Amplifier 

(7) RF Peak Detector Control and 5.25 MHz High-Pass Filter Select 
(0.02d SPCL). See Service Sheets 4 and 21. 

(8) Second IF Amplifier Control and Narrow IF Filter Select (0.2Cd 
and 0.2Dd SPCL). See Service Sheet 6. 

Attenuator Attenuator Direct Control 
Special Function 

0.2CB 

10 dB 0.2CD 
20 dB 0.2CE 

Normal Thru path 0.2D5 
Normal Thru path 0.2D4 

Maximum Thru path 0.2D7 
0 dB Normal Filter in 0.2D1 
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VCO disable 

Service 

0.2EO 

(s) IF Synchronous Detector Control (0.2Ed SPCL). When a Direct 
Control Special Function is entered, all other functions in the group 
remain in their previous states. See Service Sheet 7. 

VCO enable 
Counter enable 
Counter disable 
Sweep disable 
Sweep enable 
Pretune enable 
Pretune disable 
Sweep down 

Sweep fast; clear A0 
Sweep slow; set A0 
Measure enable 
Measure disable 
Clear A1 
Set A1 

sweep up 

0.2E1 
0.2E2 
0.2E3 
0.2E4 
0.2E5 
0.2E6 
0.2E7 
0.2E8 
0.2E9 
0.2EA 
0.2EB 
0.2EC 
0.2ED 
0.2EE 
0.2EF 

(lo> IF Synchronous Detector Loop Bandwidth DAC Control (0.2Fd 
SPCL). Key in the entire table of Direct Control Special b c t i o n s  in 
sequence. The value of the data (d) determines the output of the DAC. 
See Service Sheet 7. 

I Direct Control 
SDecial Functions Weighting of DhC 

Least significant 0.2EA, 0.2EE, 0.25d 

AM ALC Control (0.ODd SPCL). See Service Sheets 8 and 9. 
Also see Readback Control table. 

Direct Control I ALC 'ode I SDecial Function I 
O.ODO 
0.OD3 

Slow O.OD1 

(12) FM Squelch (0.15d SPCL). See Service Sheet 11. Also see 
Readback Control table. 

1 0.1 52 I 
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Function 

High gain FM; detector reset 

Model 8902A 

Direct Control 
Special Function 

0.1 18 

(13) Audio Input Select and Audio Overvoltage Detector Reset 
(0.lld SPCL). See Service Sheet 13. Also see Readback Control table. 

LOW gain FM; detector reset 
AM: detector reset 
NO input; no detector reset 

0.112 
0.1 11 
0.110 

High-Pass Filter 
300 Hz 

(14) Audio Gain Control (0.12d SPCL). See Service Sheets 12 and 
13. 

Direct Control Special Function 
Pnt-Display On I Pre-Display On 
0.144 I 0.14C 

I LOW I 0.120 I 

50 Hz 
All Off 

(15) Audio Low-Pass Filter Select (0.13d SPCL). See Service Sheets 
12 and 13. 

0.142 0.14A 
0.141 0.149 

Direct Control 
Special Function 

0.130 

Low-Pass Filter 

Function 

De-emphasis off 
De-emphasis 25 ps 
De-emphasis 50 ps 
De-emphasis 75 ps 
De-emphasis 750 ps 
Phase modulation 

15 kHz 0.13C 
>20 kHz 0.13A I All off 0.139 

Direct Control Special Function 
Peak+ Detector Peak- Detector 

0.100 0.108 
0.1 01 0.1 09 
0.104 0.1oc 
0.1 02 0.10A 
0.103 0.1OB 
0.1 05 0.10D 

(le) Audio High-Pass Filter and FM Pre-Display De-emphasis 
Control (0.14d SPCL). See Service Sheet 13. 

(Is) Discharge Absolute Peak Detector. Key in 0.160 SPCL several 
times. See Service Sheet 13. 
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Mode 
Slow charge 

Service 

Direct Control 
Special Function 

0.1 E3 

(19> Voltmeter Peak Detector Control (O.1Ed SPCL). See Service 
Sheet 14. 

Fast charge 
Very fast charge; hold 
Discharae 

0.1 E l  
0.1 EO 

0.1 EO then 0.1 E l  

Amplifier 1 
Gain 

Thru path 0 dB 

Mode 

Modulation Output/Audio Input Select (0.2Bd SPCL). See 
Service Sheet 16. 

Direct Control 

output 0.280 
Input 0.281 

Amplifier 2 Notch Direct Control 
Gain Frequency Special Function 
0 dB 1 kHz 0.2AO 

(21) Distortion Analyzer Control (0.2Ad SPCL). See Service Sheet 
16. 

Thru path 
Notch filter 
Notch filter 
Notch filter 

20 dB 0 dB 1 kHz 0.2A2 
0 dB 0 dB 1 kHz 0.2A1 
0 dB 20 dB 1 kHz 0.2A5 
0 dB 0 dB 400 Hz 0.2A9 

(22) Audio Counter Control (0.28d and 0.29d SPCL). The table 
follows the normal count sequence. See Service Sheet 16. Also see 
Readback Control table. 

Direct Control 
SDecial Function Operation 

Count Sequence 
Enable inputs of stages 1 and 3 
Reset counter 
Release counter reset 
Initiate count on next input pulse 
Initiate count stop on next input pulse 

Enable readback pulsing of Stages 3 and 4 
Disable readback of stages 3 and 4 
Enable readback pulsing of stages 1 and 2 
Disable readback of stages 1 and 2 

ReadbackSequence 

0.296 
0.282 
0.28A 
0.28E 
0.28A 

0.288 
0.292 
0.28C 
0.294 
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(23) Voltmeter Input Select (O.1Cd and 0.1Fd SPCL). See Service 
Sheet 15. 

Input 
High Frequency VCO t8 

Model 8902A 

Direct Control 
Special Function 

0.314 

Selector 
A5U10 
A5U10 
A5U10 
A5U10 
A5U10 
A w l 0  
A5U10 
AN10  

A5U11 
A5U11 
A5U11 
A5U11 
A5U11 
A w l 1  
Am11 
A5U11 
A5U11 

A5U12 
A5U12 
A5U12 
AN12  
A5U12 
A5U12 
A5U12 
A5U12 

Enable high-frequency count 

Disable high-frequency count 

Enable high-frequency count 

Enable low-frequency count; 

Disable low-frequency count; 

Disable counting 
Initialize counter hardware 

Input 

0.362 

0.361 

0.360 
0.370 

Ground 
RF Peak Detector Ground 
RF Peak Detector +3 
RF Peak Detector 
x 10 AM Calibrator 
x l  AM Calibrator 
Audio Range Detector 
RMS-to-DC Converter 

Ground 
Audio Average Detector 
Audio Peak Detector 
IF Average Detector 
IF RMS Detector (Opt. Series 030) 
IF Peak Detector 
ALC Current 
Sensor Identifier 
RF Average Power 

Ground 
-15V Supply 
-5v Supply 
+5v Supply 
S15V Supply 
+40V Supply 
IF Synch. Det. without DC-RMS Converter 
IF Synch. Det. with DC-RMS Converter 

Direct Control 
Special Function 
0.1CO then 0.1 FO 
0.1 CO then 0.1 F1 
0.1CO then 0.1 F2 
0.1CO then 0.1 F3 
0.1CO then 0.1 F4 
0.1 CO then 0.1 F5 
0.1 CO then 0.1 F6 
0.1CO then 0.1 F7 

0.1CO then 0.1 F8 
0.1CO then 0.1 F9 
0.1CO then 0.1FA 
0.1CO then 0.1 FB 
0.1CO then 0.lFC 
0.1 CO then 0.1 FD 
0.1 CO then 0.1 FE 

0.21 1, O.lC0, then 0.1 FF 
0.212, O.lC0, then 0.1FF 

0.1C4 then 0.1F8 
0.1C4 then 0.1 F9 
0.1 C4 then 0.1 FA 
0.1 C4 then 0.1 FB 
0.1C4 then 0.1FC 
0.1 C4 then 0.1 FD 
0.1C4 then O.1FE 
0.1C4 then 0.1FF 

(24) Counter Input Select (0.31d SPCL). See Service Sheet 23. 

Intermediate Frequency 
Voltage-to-Time Converter or Audio 
FM Calibrator 
Selected Time Base Reference 
External Time Base Reference 
Internal Time Base Reference 

0.315 
0.31 6 
0.317 
0.31 C 
0.31 D 
0.31 E 

(25) Counter Control (0.36d and 0.370 SPCL). See Service Sheet 23. 
Also see Readback Control table. 

I Direct Control Function - .  I special Function 
Enable low-frequency count; I 0.363 
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Model 8902A 

Attenuator Second Channel 
1 2 3 Filter 

20 dB 20 dB 20 dB Filter 1 
0 dB 20 dB 20 dB Filter 1 
20 dB 0 dB 20 dB Filter 1 
20 dB 20 dB 0 dB Filter 1 
20 dB 20 dB 20 dB Filter 2 

Service 

Direct Control 
Special Function 

0.390 
0.391 
0.392 
0.394 
0.398 

Mode 
Channel A Channel B 

On Off 
Off On 
On On 
Off Off 

On Switching 

(27) FM Calibrator Control 

Direct Control 
Special Function 

0.1 84 
0.186 
0.181 
0.1 85 
0.1 83 

High 0.192 
Low 0.191 

(0.19d SPCL). See Service Sheet 29. 

(29) LOBai 

6 
7 

d Control (O.OOd SPCL). See Serv 
LO output 

Frequency (MHt) 
640-1 300 
320-640 
160-320 
80-1 60 
40-80 
20-40 
10-20 
5-1 0 
2.5-5 

1.25-2.5 
No output 

Direct Control 
Special Function 

O.OOA 
0.009 
0.008 
0.007 
0.006 
0.005 
0.004 
0.003 
0.002 
0.001 
0.000 

:e Sheet 17. 
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Service 

Tune Mode 

Close sampler loop; DAC to LF VCXO 

LO Tune Mode Control (0.01d SPCL). Also key in O.OFF SPCL 
to inhibit the sweep current sources. See Service Sheet 20. 

Direct Control 
Special Function 

0.013 

Sweep down; reset latch 
Sweep up; reset latch 

Model 8902A 

O.OFE 
O.OF2 

Close sampler loop; DAC off 

Close track loop; DAC off 
Loops open; DAC to LF VCXO 
Loops open; DAC to HF VCO 

0.017 
0.019 
0.01 D 
0.01 B 
0.01 E 

Close track loop; DAC to LF VCXO 

Wide filters; detector not reset 
Narrow filters; detector reset 
Wide filters; detector reset 

LO Sweep and IF Detector Latch Control (O.OFd SPCL). See 
Service Sheets 9 and 20. 
I Sweep Mode and I Direct Control 1 

0.OFA 
O.OF9 then O.OF8 
0.OFB then 0.OFA 

IF Present Latch Status I Special Function 
Enable latch to stop sweep down I 0.OFF 

LF VCXO and HF VCO Tune Line Filter Control and IF Level 
Detector Reset (O.OFd SPCL). See Service Sheets 9, 20, and 23. 

I Filter Bandwidth and I Direct Control 1 
IF Level Detector Reset I Special Function 

Narrow filters; detector not reset I O.OF8 

(33) DAC Setting (LO Frequency Control) (0.08d to O.OBd SPCL). 
The value of the data (d) determines the output of the DAC. See Service 
Sheet 20. 

Second most significant 0.09d 
Second least significant 0.OAd 
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Model 8902A Service 

(34) Annunciator and Key Light Control (0.50d to 0.57d SPCL). See 
Service Sheet 27. 

Title 
50 Hz 
300 Hz 
3 kHz 
15 kHz 
>20 kHz 

PEAK+ 

PEAK HOLD 
PRE DISPLAY 

50 ps 

750 ps 
ZERO 
CALIBRATE 
RMS CAL AVG 
S (Shift) 
AM 
FM 
4PM 
RF POWER 
FREQ 
RATIO 
TRACK MODE 
RANGE HOLD 
(Blue) 
SPCL 
AUDIO INPUT 
DISABLE ERROR 
RMS 
dB EXT ATTEN 
AUTO TUNING 
YO 

MHz 
kHz 
HZ 
W 
dBm 
dB 
rad 
mV 

REL 
V 
400 Hz 
1 kHz 
LIMIT 
RECAL 
AM 
FM 
4PM 
LISTEN 
TALK 
REMOTE 
SRO 
UNCAL 
f OFS 

PEAK- 

25 ps 

75 ps 

PV 

Light 
Type 

Key Light 
Key Light 
Key Light 
Key Light 
Key Light 
Key Light 
Key Light 
Key Light 
Key Light 
Key Light 
Key Light 
Key Light 
Key Light 
Key Light 
Key Light 
Key Light 
Key Light 
Key Light 
Key Light 
Key Light 
Key Light 
Key Light 
Key Light 
Key Light 
Key Light 
Key Light 
Key Light 
Key Light 

Annunciator 
Annunciator 
Annunciator 
Annunciator 
Annunciator 
Annunciator 
Annunciator 
Annunciator 
Annunciator 
Annunciator 
Annunciator 
Annunciator 
Annunciator 
Annunciator 
Annunciator 
Annunciator 
Annunciator 
Annunciator 
Annunciator 
Annunciator 
Annunciator 
Annunciator 
Annunciator 
Annunciator 
Annunciator 
Annunciator 
Annunciator 
Annunciator 
Annunciator 

Direct Control 
Special Function 

0.50F 
0.50D 
0.508 
0.509 
0.507 
0.505 
0.503 
0.501 
0.51 F 
0.51 D 
0.51 B 
0.519 
0.51 7 
0.51 5 
0.513 
0.51 1 
0.52F 
0.520 
0.528 
0.529 
0.527 
0.525 
0.523 
0.521 
0.53F 
0.53D 
0.53B 
0.539 
0.537 
0.535 
0.533 
0.531 
0.54F 
0.540 
0.548 
0.549 
0.547 
0.545 
0.543 
0.541 
0.55F 
0.55D 
0.55B 
0.559 
0.555 
0.553 
0.551 
0.56F 
0.56D 
0.568 
0.569 
0.567 
0.565 
0.563 
0.561 
0.57F 
0.573 
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Service 

(35) Display and Decimal Point Control (0.60d to 0.69d SPCL). See 
Service Sheet 26. 

Function 
Clear DAC FliD-Flop. 

Digit I Direct Control I I Segment 

Direct Control 
Special Function 

0.400 

Number 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

0.61 d 
0.62d 
0.63d 

0.69d 

- 
d 

5 
3 
D 
9 
F 
7 
1 
B 

- 

- 

Clear Talk and Listen Address Flip-Flops. 
Set Talk, clear Listen Address Flip-Flops. 
Clear Talk, set Listen Address Flip-Flops. 
Set Talk and Listen Address Flip-Flops*. 
Clear Remote Enable (REN) Flip-Flop. 
Set Remote Enable (REN) Flip-Flop. 
Allow Interface Control ROM to be disabled. 
Allow Interface Control ROM to be enabled. 
Clear Serial Poll Flip-Flop. 

0.410 
0.41 1 
0.41 2 
0.413 
0.420 
0.424 
0.430 
0.440 
0.470 

Set Serial Poll Flip-Flop (unless IFC true). I 0.474 
Disables instrument. Re-establish control by turning the 
instrument to STBY, then to ON, or by issuing the Local 
message via the HP-IB. 

(37) Track Loop Mode Control (2535A and Above) (0.07d SPCL). 
See Service Sheet 20 (2535A and Above). 

455 kHz Wide IF 0.072 

Model 8902A 
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