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SECTION IX 
RF SECTION 

SERVICE 

9-1. INTRODUCTION 9-7. MAJOR ASSEMBLY AND COMPO- 
NENT LOCATIONS 

9-2. This volume of the Operating and Service 
Manual contains information for troubleshooting 9-8. Major assembly and component location 
and repair of the RF Section of the instrument. illustrations for the RF Section are located at the 
This information is combined in package form as rear of this volume and the rear of Volume 2. 
service sheets and indexed with tabs for quick 
reference. Also included, separate from the service 
sheets, are repair procedures for removal and 

9-9. TROUBLESHOOTING 

replacement of assemblies to  be repaired and/or 
replaced, and overall troubleshooting information 9- 10. Troubleshooting information for the RF 

for the RF Section. Section is divided into three levels in this volume as 
follows: 

9-3. SERVICE SHEETS 
Instrument Level. Spectrum Analyzer Overall 

9-4. ~h~ sheets in manual are Troubleshooting and Spectrum Analyzer Overall 

organized in alpha-numeric order and are indexed Block Diagram (both indexed by tab). 

with tabs to make it easy to locate a specific service 
sheet. Each of the service sheets contains the Section Level. RF Section Analog Block Diagram, 

following information: RF Section Digital Block Diagram, and Pilot Third 
Local Oscillator Block Diagram (all indexed by 

Circuit Description (where practical) tab). 
Troubleshooting Hints (where practical) 
Replaceable Parts List Assembly Level. Troubleshooting Hints located 
Component Location Illustration immediately following circuit descriptions, 
Block Diagram (where practical) 
Schematic Diagram 

assembly level block diagrams, and notes, dc volt- 
ages, and waveforms on schematics. (All assemblies 
are indexed by tab.) 

Also included, where applicable, are Signature 
Analysis Troubleshooting Diagrams for  
troubleshooting of digital circuits using signature 9-11. SIGNATURE ANALYSIS USING 'THE 

analysis. HP MODEL 5004A SIGNATURE ANALYZER 

9-5. REPAIR PROCEDURES 
9-12. General Description 

9-13. This instrument has been designed to in- 
9-6. Repair procedures are included in this corporate signature analysis. Troubleshooting the 
volume of the manual for use in removing and instrument using signature analysis requires the 
replacing assemblies for repair. These procedures use of the H P  Model 5004A Signature Analyzer. 
are located near the front of this volume and are The H P  Model 5004A Signature Analyzer is a ser- 
referenced in the CONTENTS in this volume. vice tool. It receives signals from the circuit under 
These procedures include such items as RF Con- test, compresses them, and displays the result in 
verter removal, front-panel LED replacement, and the form of digital signatures associated with data 
internal fuse replacement. nodes in the circuit under test. 



9-14. Features (Refer to HP 5004A Signature 
Analyzer Operating and Service Manual.) 

9-15. Front Panel. On the front panel are four 
large seven-segment displays. A light to the left of 
the display indicates gate (measurement window) 
activity and another light on the right indicates the 
presence of an unstable signature. Six pushbutton 
switches control power on/off, start, stop, and 
clock edge polarities, a hold mode for single cycle 
events or freezing the signature, and self-test 
mode. Stop, start, clock, and data test sockets on 
the right-hand side of the front panel are for a 
self-test diagnostic setup. 

9-16. Data Probe. The active Data Probe (more 
commonly referred to as simply probe) is a hand- 
held probe. Its main function is to accept logic in- 
formation inputs although, it is also a logic probe. 
The lamp at the probe tip reacts the same as the 
lamp of the H P  545A Logic Probe. The lamp 
glows bright for a logic high, turns off for a logic 
low, and glows dimly for a bad logic level, open 
circuit, or open state of a 3-state device. 

9-17. Active Test Pod. The Active Test Pod 
(more commonly referred to as simply pod) houses 
three identical channels for start, stop, and clock 
control inputs. The input wires can be plugged 
directly into a 0.03-inch round socket or connected 
to a "grabber" which can be connected to a test 
point, component lead, or IC pin. It may be 
necessary to extend the length of the input wires of 
the pod. This can be accomplished by connecting 
wires of the desired length, )with "grabbers" 
already present at the pod. HP Part Numbers for 
the "grabbers" are : Red, 1400-0833; Black, 
1400-0832. 

9.18. Operation 

9-19. Signature Display. The Signature 
Analyzer uses a compression technique that 
reduces any long, complex data stream on a logic 
node into a four-digit signature. The digits used 
for this signature'display are 0, 1 ,2 ,3 ,4 ,5 ,6 ,7 ,  8, 
9,*A, C, F, H ,  P, U. The last six digits (letters) 
were chosen rather than the hexadecimal A, B, C, 

D, E, F because the Signature Analyzer uses 
seven-segment displays and letters were chosen 
which could not be confused with similar 
numerals. For example, an 8 and a B would appear 
exactly the same on a seven segment display. 

9-20. Logic data is input to the Signature 
Analyzer through the probe for each and every cir- 
cuit clock cycle that occurs within a circuit 
controlled time window. Within the Signature 
Analyzer is a 16-bit shift register. There are 216 
possible states to which the shift register can 
become set to during a measurement window. 
These states are encoded an displayed as a 
signature. This signature is a unique number 
representing time dependent logic activity during a 
specified measurement interval for the node being 
monitored. This signature will always be the same 
for that node provided the circuit is functioning 
properly. Any change in the behavior of the node 
will produce a different signature indicating a cir- 
cuit malfunction. The signal that causes the node 
to produce a signature is the stimulus. The 
stimulus is provided by the instrument under test 
in the form of stop, start, and clock signals. Loca- 
tion of these signals to be used for troubleshooting 
is indicated on the signature analysis diagrams. Re- 
fer to  Figure 9- 1. 

9-21. When the probe is connected to a logic 
node whose correct signature is known, a com- 
parison is made, with the circuit functioning at 
normal operating speed, between the signature 
displayed on the Signature Analyzer and the cor- 
rect signature provided on the signature analysis 
diagram. Refer to Figure 9-1. The comparison of 
these signature is the means by which a defective 
component is located on a printed circuit board. 
Refer to  Figure 9-1 for detailed explanation of the 
content and use of the signature analysis diagrams. 

9-22. Unstable Signature. Signature analysis 
can detect intermittent faults if they occur within a 
measurement window. However, the Signature 
Analyzer may not indicate an unstable signature if 
the measurement cycle time is too short. The 



UNSTABLE SIGNATURE indicator lamp on the 
Signature Analyzer will blink indicating an 
unstable signature if there is a difference between 
successive signatures input t o  the analyzer. 

9-23. Hold Mode. The hold mode of the 
Signature Analyzer holds the signature present on 
the display, preventing the gate control from star- 
ting another cycle. This mode is useful in testing 
single-shot events such as start-up sequence. Hold 
mode is initiated by pushing in the HOLD switch 

on the front panel of the Signature Analyzer and 
begins at the end of the current measurement 
window. 

9-24. Self-Test. The H P  5004A Signature 
Analyzer has a built-in self-test function which 
tests the entire instrument except the clock edge 
select circuit and the ground wire at the pod input. 
Refer to the Operation section of the H P  5004A 
Signature Analyzer Operating and Service Manual 
for detailed self-test procedure. 





Line 
Lettering 

RED : 

Main Verification Path 
Information and Instructions for Main Verification Path 

Pad 
Line 

IC input pin 
used between input and output of IC to indicate that input effects only the 

output to which the red line is connected; used between ICs to  indicate path 
to follow when a bad signature has been located 

Lettering Troubleshooting information and instructions to follow when bad signature 
has been located 

Use of Signature Analysis Troubleshooting Diagrams 

SIGNATURE ANALYSIS TROUBLESHOOTING DIAGRAMS 

The Signature Analysis Troubleshooting Diagrams are printed in three colors with each 
color having a particular significance. In general, black is used for general information such 
as test titles and equipment connections, green is used to show the main verification path, 
and red is used for instructions and paths to follow when a bad signature has been located 
on the main verification path. A more detailed description follows: 

BLACK: 

Pad IC output pin 
Diamond IC Open collector (3-State) output pin 
Line indicates physical connection between IC pins; also, indicates border between 

tests 
Lettering General Information and Instructions for the test 

GREEN: 

1. Connect Signature Analyzer and set controls as indicated in instructions below diagram. 

2. Set up test configuration as indicated below diagram such as jumpering test points or 
removing test jumpers. 

3 .  Verify the +5 Vdc signature for the test being performed as indicated in green lettering 
on main verification path. This signature can be verified by either probing the +5 Vdc 
supply or by pushing and releasing the reset key on the signature analyze probe. If 
+5 Vdc signature is incorrect, check equipment settings and connections, then check 
for activity at CLOCK, START, and STOP connections using signature analyzer 
probe. If no activity, refer to schematic for troubleshooting. 

MAIN VERIFICATION 

DIVIDER BETWEEN 
TESTS (BLACK LINE) 

( A )  DiICODER CHECK 16MHzO l 

THIS INPUT 
CONTROLS ONLY 

SIGNATURE 
TO BE DISPLAYED 

ON SIGNATURE 2MHze l 
4MHzO l 
8MHzO l 

(BI 

(BLACK LETTERING) O I ~ M H Z  010 IS 
l 8 

INDICATES WHERE 
TO GO (U12 PIN 8) 

IF  INCORRECT 
SIGNATURE IS 

(RED LETTERING) 

INDICATES TO SPECIAL INSTRUCTIONS PRINTED CIRCUIT BOARD EDGE 
USE EQUIPMENT OR TROUBLESHOOTING INSTRUCTIONS FOR CONNECTOR. CIRCLES INDICATE 

CONNECTIONS INFORMATION MAIN VERIFICATION CONNECTING FINGERS (PINS) ON 
0 R TEST (A) (RED LETTERING) PATH COMPONENT SIDE OF BOARD. 

FOR THESE PINS (GREEN LETTERING) SHORT LINES INDICATE CONNECT- 
ING FINGERS ON CIRCUIT SlDE OF 
BOARD. 



SIGNATURE ANALYSIS TROUBLESHOOTING DIAGRAMS (CONT'D) 

INPUT 
D PIN) 

WEEN 
LINE) 

JTPUT 
K PIN) 

l N PUT 
ONLY 
JTPUT 
LINE) 

TURE 
AYE0 
TURE 
YZER 
RING) 

'HERE 
PIN 8) 
lRECT 
IRE IS 
\INED 
RING) 

MAIN VERIFICATION 
PATH (GREEN LINE) 

TITLE OF TEST 
OR CHECK 

ES TO 
MENT 
r lONS ' 
ST (A) 
I PINS 

/ SPECIAL INSTRUCTIONS INFORMATION AND 
INSTRUCTIONS FOR 

PRINTED CIRCUIT BOARD EDGE 
OR TROUBLESHOOTING CONNECTOR. CIRCLES INDICATE 

INFORMATION MAIN VERIFICATION CONNECTING FINGERS (PINS) ON 
(RED LETTERING) PATH COMPONENT SIDE OF BOARD. 

(GREEN LETTERING) SHORT LINES INDICATE CONNECT- 
ING FINGERS ON CIRCUIT SlDE OF 
BOARD. 

4. Begin probing the pgnted circuit board at the begining of the green line on the dia- 
gram. (Point @ in the sample.) 

5.  Probe every point indicated by the green line. 

6. If a bad signature is located (point @ in the sample), follow instruction ( @ in the 
sample) to the IC indicated. The instruction 16-12 indicates to go to  U16 pin 12. 

7.  Check signature at new location ( 8 in the sample). If signature is still bad, go to  
input pin(s) related to that output ( in the sample). A red line connecting the input 
to the output indicates that the output is effected by only that input. If signature(s) 
is (are) good, defective IC has been located (U16 in the sample). If any input signature 
is bad, refer to schematic to determine origin of input pin ( @ in sample) with bad 
signature. 

8. Probe new location ( @ in sample) for correct signature. If signature is good, fault 
must lie in the printed circuit trace between first location and second (U16 pin 4 and 
P1 pin 14 in sample). Since the two points are physically connected together, the same 
signature must appear at both points. If signature is bad, refer to  schematic to deter- 
mine origin of signal. In this example, the signal originates or the A3A6 Main Control. 
This requires that you go to the A3A6 signature analysis troubleshooting diagram to 
continue troubleshooting. 

9. Before replacing any component on the PC board, note any instructions in red. These 
red lettered instructions contain additional troubleshooting information which should 
be followed before replacing a suspected defective component. These special instruc- 
tions are generally referenced by an asterisk (*). 

Figure 9-1. Signal Analysis Troubleshooting Diagram Format 
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BOARD ASSEMBLY 
REFERENCE DESIGNATOR 

BOARD ASSEMBLY SLIP ON COAXIAL 
TITLE CONNECTOR 

BOARD ASSEMBLY BOARD ASSEMBLY BOARD ASSEMBLY FUNCTIONAL F 
PART NUMBER REFERENCE DESIGNATOR TITLE POWER SUPPLY BLOCK DESIGNATOR 0 

ZOMME VCXO 
.?OMME -/Od&n* 
FRW A/b WY 1 

REFERENCE 

INPUT PIN SERIAL PREFIX PRIM 
PIN CONNECTOR. INFORMATION OF INSTRUMENTTO PATH 
INCLUDES PIN NUhlEER WHICH SCHEMATIC APPLIES 
AND SIGNAL NAME DIRECTLY 



BOARD ASSEMBLY BOARD ASSEMBLY BOARD ASSEMBLY FUNCTIONAL FUNCTIONAL NOTES - GENERAL INFORMATION 
PART NUMBER REFERENCE DESIGNATOR TITLE POWER SUPPLY BLOCK DESIGNATOR BLOCK TITLE CIRCUIT TITLE PERTINENT TO SCHEMATIC 

do/-i-,s : 
F E F E E f N C E  CES/GNATO?RS W/T,,/N TH/S 
A S  S E W  Y A E E  RBBR€v/A7FD. P-?Ef/x 
AB8E€V/,47//ON WITH MSSEMBLY /dL I '8£E  

F R  C O M P C E E  R6FERENCE DES/GNATtlR 

J C Z  tSS OrYERW/S& ,ND/CATED : 
R6SIS7Ah'CK /N OHMS (2) 
CAPHC TA//CE //J/M/CEOE%'RADS (OF) 

/ h D i / i  7ANCK /N M/cRoxENR/ES 

SOLDER CONNECTION - 
INFORMATION INCLUDES 
CONNECTOR REFERENCE DESIGNATOR, 
CABLE COLOR CODE AND DESIGNATOR, 
SIGNAL NAME AND DESTINATION 
OR ORIGIN 

OUTPUT PIN 
PIN CONNECTOR - INFORMATION INCLUDES 
PIN NUMBER AND SIGNAL NAME 

SLIP-ON CONNECTOR - 
INFORMATION INCLUDES 
CONNECTOR REFERENCE 
DESIGNATOR, CABLE 
COLOR CODE AND 
DESIGNATOR, SIGNAL 
NAME, AND DESTINATION 
OR ORIGIN 

A7 BOARD ASSEMBL 
-REFERENCE 

DESIGNATOR 

INPUT PIN SERIAL PREFIX 
PIN CONNECTOR. I N  FORMATION OF INSTRUMENT TO 
INCLUDES PIN NUCIEER WHICH SCHEMATIC APPLIES 
AND SIGNAL NAME DIRECTLY 

PRIMARY SIGNAL PRIMARY 
PATH FEEDBACK 

PATH 

Figure 9-2. Schematic and Block Diagram Format 
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GRAPHIC SYMBOLS USED ON SCHEMATIC AIVD BLOCK DIAGRAMS 

BASIC COMPONEIVT SYMBOLS 

CW Variable Resistor: CW indicates General Purpose Diode 

T clockwise rotation of shaft 
moves wiper towards location 
of CW. @ Breakdown Diode: Zener 

++ Thermistor 0 Schottky Diode 

+ @ Varactor Diode (Varicap) +- Electrolytic Capacitor 

@ Light-Emitting Diode 

T Feedthrough Capacitor 

@ PIN Diode 

a Toroidal Transformer 

@ Temperature-Compensated 
Voltage-Reference Diode 

SCR (Silicon 
Relay @ Controlled Rectifier) -+ MOS-FET, N-Channel 

< Slide, Toggle, o r  Rocker Switch 

9 MOS-FET, P-Channel 

77- Ferrite Bead 

I 
-a - Pushbutton Switch 

3 

Figure 9-3. Graphic Symbols (1 of 2) 



- 

GRAPHIC SYMBOLS USED ON SCHElVlATlC AND BLOCK DIAGRAMS 

BASIC COMPONENT SYMBOLS (Cont'd) 

* Indicates a factory selected B Measurement Point: Used t o  
cornponent indicate a convenient point 

for measurement. No terminal 
provided for test probe. 

a Indicates shielding conductor 
for cables Indicates wire o r  cable color 

code. Color code same as re- 

06) sistor color code. First number 
<t Indicates a plug-in connection indicates base color, second and 

third numbers indicate colored 
stripes. 

u Indicates a soldered or  mechan- 
ical connection Jumper wire 

Indicates a single pin of a PC 
Earth ground symbol - 

board edge connector 
Instrument chassis ground. May 

Connection symbol ~ndicating be accompanied by a number 

t- a Jack (except for PC board or  letter t o  specify a particular 
edge connectors) ground. 

Connection symbol indicating . >- a Plug (except for PC board 4 Screwdriver adjustment 

edge connectors) \ 
\ 

2 Test Point: Terminal provided Q Panel control 
for test probe connection \ 

\ 

CONllVlONLY USED ASSEMBLY AND CIRCUIT SYMBOLS 

0 Oscillator, RPG (Rotary Pulse 9 Mixer Generator) 

TL 
Fan, Motor Transmission Line 

Figure 9-3. Graphic Symbols (2 of 2) 
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS 

The  following is a guide t o  the sylnbols used for digital o r  logic ICs in this manual. The  
symbology is based upon American National Standard ANSI 9 3 2 . 1 4 ,  (;ru/~llic' S ~ > r n h o l . s t i ~ r  
Logic, Diagru~n .~  (Tli,o-Starc~ Do~~ic.c.s), but  does not strictly follow the standard. This figure 
should be consulted for the explanation of  digital IC symbols used in Sections V111 and IX. 

DEFINITIONS 

Logic Element:  The part o r  parts o f  a logic device synlbol having a well-defined logic func- 
tion (OR. AND, FLIP-FLOP, e tc . )  and one  o r  more outputs .  The inputs of a logic element 
may be data  o r  control inputs; the  ou tpu ts  are data outputs .  

Control Block: The part of  a logic device symbol to  which all logic lines common t o  a 
group of  logic elements are connected. Lines connected t o  a control block are control lines. 

Function Label: The  notation within a logic device symbol that denotes its overall logic 
f~ lnc t ion  (counter .  shift register. n ~ ~ ~ l t i p l e x e r ,  e tc . ) .  

Line Label: The symbol o r  abbreviation associated with an o u t p u t  o r  input line that  defines 
the action o f  the line. 

Indicator Symbol: A symbol associated with an input o r  ou tpu t  line which defines the  
active state o r  special characteristics of  the line. 

BASIC LOGIC SYMBOLS 

Distinctive-Shape Symbols  

AND Gate --la- 

Figure 9-4. Schematic Symbols for Digital Integrated Circuits (1 of  8 )  
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd) 

OR Gate EXCLUSIVE OR Gate --m- - ) -  

Schmitt  Trigger + 
Rectangular Symbols 

General Logic Element 

NOTE 

The asterisk indicates where the function 0 label is  placed 

Control Block Logic Elernents with 
Common Control Block 

NOTE 

If elements sharing control lines are widely 
separated, each element will have a control 
block. 

Figure 9 4 .  Schematic Symbols for Digital Integrated Circuits (2 o f  8 )  
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd) 

INDICATOR SYMBOLS (positive logic assumed) 

ACTIVE-HIGH inputs and outputs are indicated 
by the absence of the negation symbol, 0. 

ACTIVE PERIOD 

ACTIVE-LOW inputs and outputs are indicated 
by the presence of the negation symbol, 0. 

ACTIVE PERIOD 

4L EDGE-SENSITIVE (Dynamic) inputs are indicated 
by the presence of the dynamic input symbol, 

ACTIVE PERIOD 

TRAI LING-EDGE ACTIVATED outputs are 
indicated by the output delay symbol, 1 . 
These outputs become active when the signal 
that initiates the change returns to its original 
state (example: the outputs  of a J-K master- 
slave flip-flop). 

OPEN-COLLECTOR outputs are indicated by I 

Figure 9-4. Schematic Symbols for Digital Integrated Circuits (3 o f  8 )  



SCHElVlATlC SYIVIBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont 'd) 

NOTE 

The logic: negation syinbol (0) alone gives no  information about  the actual voltage levels 
used in a digital circuit. For  this reason the type of logic system (positive or  negative) must 
be specified. In this mani~a l ,  unless otherwise noted on  the schematic, the logic system is 
positive: that is, the  more positive voltage level is the HIGH or  1-state and the less positive 
level is the LOW or  0-state. 

FUNCTIOIV LABELS 

1 ADDER 

D AMPLIFIER/BUFFER 

i n  MONOSTABLE MULTIVIBRATOR (ONE-SHOT) 

& AND GATE 

21 O R  GATE 

= 1 EXCLUSIVE OR GATE 

X-Y' ENCODER, DECODER 

XMAX-Y PRIORITY ENCODER 

1 SCHM ITT TRIGGER 

A L U  ARITHMETIC AND LOGIC UNIT 

CTR COUNTER 

DEMUX DEMULTIPLEXER 

F F  FLIP-FLOP 

MUX MULTIPLEXER 

RAM RANDOM-ACCESS MEMORY 

REG REGISTER 

ROM READ-ONLY MEMORY 

SAR SUCCESSIVE APPROXIMATION REGISTER 

SR SHIFT REGlSTER 

a 

Figure 9 4 .  Schematic Symbols for Digital Integrated Circuits (4 o f  8 )  
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd) 

LINE LABELS 

t S H I F T  LEFT ( O R  UP) - S H I F T  RIGHT ( O R  DOWN) 

+ 1 COUNT UP 

1 COUNT DOWN 

=o. I BORROW OUTPU r 
=9,+ 1 C A R R Y  O U T P U T  (DkCIMAL COUNTER)  

=15,+1 C A R R Y  OUTPUT (BINARY COUNTER)  

A 11 nTH ADDRESS BIT (ROM, RAM) 

C CLOCK INPUT 

D DATA O R  DELAY INI'UT (FLIP-FLOP) 

Dn nth  DATA BIT INI'UT 

EN ENABLE 

F 3-STA r E  E N A B L t  INPUT (SEE. "DEPkNDLNCY") 

G GATING INPUT ( S E k  "DEPENDENCY") 

J J-K FLIP-FLOP J INPUT 

K J-K FLIP-FLOP K INPUT 

L D  LOAD ENABLE INPUT (SYNCHRONOUS)  

PS PRESET INPUT (ASYNCHRONOUS) 

R RLSET O K  CLEAR INPUT 

R D  R E A D  ENABLE INPUT (RAM, ROM) 

S S E T  INPUT 

SEL LINE O R  FUNCTION SELECT INPUT 

S E R  SERIAL DATA INPUT (SHIFT REGISTER)  

T T R I G G E R  INPUT (MONOSTABLE) 

WR WRlTE ENABLE INPUT (RAM) 

Y n n t h  DATA BIT OUTPUT O R  I /O 

3-ST placed b 3-STATE 
{unction &be,) 

Figure 9-4. Schematic Symbols for Digital Integrated Circuits (5 of 8 )  
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Figure 9-4. Schematic Symbols for Digital Integrated Circuits (6  o f  8 )  
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd) 

NOTES 

1. The suffix or  subscript 0 denotes the least significant bit (LSB) of a data o r  address 
word. 

2 .  Letters may be i~sed  t o  identify a line or logic element without indicating a specific 
logic function. For example: 

A 
B 
C 

Triple 2-Channel Multiplexer 

Letters are used t o  relate control inputs t o  logic 
elements. The numerals 0 and 1 indicate 0-state 

1 M U X  and I-state, respectively, and relate the position 

-4 

0 of a "switch" to  the logic state of  the corres- 
ponding control line. 

1- 
* A  

0 
1- 

B 

0 
1 -  

C 

DEPENDENCY (G and F) 

The dependency of inputs or  outputs  on an input is indicated with gate symbols or  the G 
line label. Gate symbols are often used when the dependency exists between inputs. Two 
examples are: 

Two inputs 
ANDed t o  
produce a 
reset 

Three inputs 
gated t o  
produce a 
trigger 

rC 



LC Symbul 

7 

Figure 9-4. Schematic Symbols for Digital Integrated Circuits (7  o f  8 )  
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SCHEMATIC SYWIBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd) 

When tlie <; label is ~ ~ s c d ,  the  gating input  is labelled w ~ t h  a (; followed by a n u ~ n e r a l  o r  
letter.  The  line labels o f  the gated inputs o r  ou tpu t s  are prefixed with the  same numeral o r  
letter.  T w o  exanlples are:  

3-Bi t Register 

Equivalent 

b -  
S 

d 

FF 
a --A 

- S 
e 

FF 

3-to-4-Line Decoder 

1 

2 



SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd) 

The F line label is used to  indicate 3-state logic. The 3-state enable input is labelled with an 
F and numerals or letters are used as with the G label: 

Counter with 
3-State Outputs 3-State Buffers 

R 
3-ST 1 CTR 

(1) 1 

(2) 1 

WEIGHTING OF INPUT AND OUTPUT LINES 

The coding of multiplexers, den~ultiplexers, encoders, and decoders is shown by decimal 
weighting. An example is the 2-to-4-line decoder shown on the previous page. 

WEIGHTING OF FLIP-FLOPS 

When the position of a flip-flop in an array is significant (as in counters and shift registers), 
the flip-flop is labelled with its decimal weight. An example is the "Counter with 3-State 
Outputs" shown above. 

* 
Figure 9-4. Schematic Symbols for Digital Integrated Circuits (8 o f  8 )  



FRONT-PANEL LED REPLACEMENT 

NOTE 

This procedure does not cover replacement of SIGNAL IN- 
PUT @ ,  INSTR CHECK @ ,  or STANDBY 0 LEDs. 
Refer to Figure 9-7 for replacement of these LEDs. 

1. Remove front panel from RF Section as instructed in Figure 9-7, Steps 1 through 8. 

2. Loosen set screws in DATA control knob (RPG) 0 using a No. 4 allen wrench (HP 
Part Number 8710-0857) and remove knob. 

3. Remove nut from DATA control using a 7116-inch wrench. 

4. For instrument sections with serial numbers prefixed 1803A and above, the front panel 
is fastened to the sub-panel by four (4) studs with snap fasteners. These fasteners may 
be removed using needle-nose pliers to allow removal of front dress panel. After front 
dress panel is removed, front-panel LEDs may be replaced as specified in Step 6. 

5. For instrument sections with serial numbers prefixed lower than 1803A, the front panel 
may be glued to the sub-panel. Some instruments below 1803A serial prefix are equip- 
ped with stud fasteners as described in Step 4. If the front panel is not equipped with 
these stud fasteners, it is necessary to remove the Keyboard from the front pane' 
assembly. Refer to Figure 9-7, Step 16 for removal instructions. After Keyboard is 
removed, front-panel LEDs may be replaced as specified in Step 6. 

6 .  Pull defective LED out of socket with fingers (it may be necessary to pry slightly with a 
pointed instrument such as a soldering aid), trim both leads on new LED to 3/8-inch (1 
cm), and insert new LED in socket with negative (cathode) lead to square pad on 
printed circuit board. Refer to LED lead identification illustration below. 

7. Reassemble front panel and reinstall in instrument. 

LED LEAD IDENTIFICATION 

NEGATIVE POSITIVE 
LEAD LEAD 

(CATHODE) (ANODE) 

I \ \  I 

Figure 9-5. Front-Panel LED Replacement 
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RF SECTION INTERNAL FUSE REPLACEMENT 

-1 
Remove AC Line cords from both instruments before proceeding with this procedure. 

1. Position instrument upside-down as shown in View A. 

2. Remove feet 0 from rear of RF Section by removing screws @ shown in View A. 

3. Remove bottom cover from RF Section by loosening screw @ shown in View A. 

4. Remove shield from over fuses by removing rear screws and front screws @ shown 
in View B. 

5. Location of fuses is shown in View B. 

6. Part number information is located in Volume 2 ,  Section VI. 

A26F5 +15V 3A 
A26F4 +5V 6A 
A26F3 +20V 1.5A 
A26F2 -5V 3A 
A26F1 -15V 1.5A 

View A View B 

Figure 9-6. RF  Section Internal Fuse Replacement 
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FRONT PANEL REMOVAL AND REPAIR FRONT PANEL I 

1. Remove AC Line cords from both instruments and remove interconnecting cables g. Lower front panel should no 
between instruments. necessary to  cut the cable wra 

to  allow the connector to  be 
2. Position instrument on right side as shown in View A. defective LEDs. 

3. Remove feet 0 by removing screws 9 . h. To replace the defective LED 

on the leads with a soldering 
4. Remove cover from bottom of RF Section by loosening screw 0 . the front panel. Insert a new 

follows: (Refer to  View F.) 
5 .  Loosen thumbscrews 0 and separate instruments by holding IF-Display Section in cathode; INST CHECK I LE 

place while pushing the RF Section at the front panel. CHECK I1 LED -93 wire to  

6. After separating instruments, slide RF Section away from IF-Display Section far i. Reassemble lower front panel. 
enough t o  remove screws @ holding front panel to  frame. (Refer t o  View B.) 

1 1. To replace SIGNAL INPUT LEDs, : 

7.  Remove screws @ from other side of instrument. (Refer t o  View C.) 
a. Disconnect connectors 0 

8. Pull front-panel out of frame as shown in View D. View A circuit board where LEDs, swi 
View B 

9. Disconnect cable 0 at connector 0 . Disconnect cable @ at connector 0 . Dis- b. Remove three screws @ ar 
connect cable a) at connector @ . Disconnect cable @ at connector A1 6J6 (D . 
It will be necessary to  remove screw from cable clamp 0 to  remove cable (P from c. To remove defective LED, I 

instrument. (Refer to  View D.) leads from printed circuit bo 
through printed circuit board I 

10. To replace INSTR CHECK and STANDBY LEDs proceed as follows: (Refer t o  View E.) 
d. To replace defective LED, ins 

a. Disconnect cable at connector 0 . through printed circuit boar 
PC Board (Refer to  View F.) 

b. Remove nut 0 and remove SIGNAL INPUT 2 connector from front panel. LED is far enough into switl 
t o  rear of printed circuit boar( 

c. Remove three screws 0 . 
e. To remove defective switch, 

d. Disconnect connector @ , remove nut @ , and remove SIGNAL INPUT 1 switch t o  printed circuit boa 
connector from front panel. printed circuit board. 

e. Remove nut and washer from PROBE POWER connector 0 . f. To replace switch, insert plasl 
and melt the pins with a solc 

f. Remove knurl-nut (located on front panel) from CAL OUTPUT connector @ and enough to  secure switch. Repl; 
remove connector from front panel. View D 

g. Reassemble printed circuit bo: 

View C 



9 FRONT PANEL REMOVAL AND REPAIR (Cont'd) 

- 

View B 

g. Lower front panel should now separate from front panel assembly. It may be 
necessary to cut the cable wraps on the cable near the PROBE POWER connector 
to allow the connector to be removed from the panel far enough to replace the 
defective LEDs. 

h. To replace the defective LEDs, unsolder the wires from the LED leads and push 
on the leads with a soldering aid to  force the LED out of the socket through 
the front panel. Insert a new LED and resolder the wires to  the LED leads as 
follows: (Refer to View F.) STANDBY LED -905 wire to anode, 0 wire to 
cathode; INST CHECK I LED -94 wire to anode, 95 wire to cathode; INST 
CHECK I1 LED -93 wire to anode, 96 wire to cathode. Trim excess lead length. 

i. Reassemble lower front panel. 

To replace SIGNAL INPUT LEDs, switches, or keys, proceed as follows: (Refer to View E.) 

a. Disconnect connectors 0 , @ , and @ and move cables from over printed 
circuit board where LEDs, switches and keys are located. 

b. Remove three screws 0 and lift printed circuit board away from front panel. 

c. To remove defective LED, remove key from front of switch, unsolder LED 
leads from printed circuit board, free leads with a soldering aid, and push leads 
through printed circuit board so that LED is forced out of switch. 

To replace defective LED, insert a new LED through switch so that leads extend 
through printed circuit board. Negative (cathode) lead goes to square pad on 
PC Board (Refer to View F.) Pull leads with fingers or needlenose pliers to  ensure 
LED is far enough into switch to  allow room for reinstalling key. Solder leads 
to  rear of printed circuit board and reinstall key on switch. 

To remove defective switch, remove key from switch, melt plastic pins holding 
switch to printed circuit board using a soldering iron, and remove switch from 
printed circuit board. 

To replace switch, insert plastic pins of new switch through printed circuit board 
and melt the pins with a soldering iron on the rear of the printed circuit board 
enough to secure switch. Replace key. 

View D 
g. Reassemble printed circuit board to front panel and reconnect cables. 

ATTENUATOR 
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View F 



AL AND REPAIR (Cont'd) FRONT PANEL REMOVAL AND REPAIR (Cont'd) 
I 

.ate from front panel assembly. It may be 
ie cable near the PROBE POWER connector 
d from the panel far enough to  replace the 

der the wires from the LED leads and push 
force the LED out of the socket through 

md resolder the wires t o  the LED leads as 
DBY LED -905 wire to  anode, 0 wire to  
wire t o  anode, 95 wire t o  cathode; INST 

96 wire t o  cathode. Trim excess lead length. 

;, or keys, proceed as follows: (Refer to  View E.) 

and @ and move cables from over printed 
d keys are located. 

rinted circuit board away from front panel. 

key from front of switch, unsolder LED 
: leads with a soldering aid, and push leads 
>ED is forced out of switch. 

:w LED through switch so that leads extend 
tive (cathode) lead goes t o  square pad on 
1s with fingers or needlenose pliers t o  ensure 
low room for reinstalling key. Solder leads 
install key on switch. 

key from switch, melt plastic pins holding 
: a soldering iron, and remove switch from 

of new switch through printed circuit board 
,on on the rear of the printed circuit board 

ont panel and reconnect cables. 

ATTENUATOR ' i i  i k  

NEGATIVE 
LEAD 

(CATHODE) 

View E 

POSITIVE 
LEAD 
(ANODE) 

To replace input relay, proceed as follows: (Refer to  View E.) 

a. Disconnect connectors @ , @ , and @ , unsolder wires @ , and remove 
screws 0 . 

b. Secure a new input relay to  the mounting bracket with screws @ , solder wires 
t o  new relay, and connect cables 0 , @ , and @ . 

To replace input attenuator, proceed as follows: (Refer to  View E.) 

a. Disconnect connectors @ , @ , and @ from input relay. Disconnect connect- 
o n  @ and @ from input attenuator. Remove four screws @ from mount- 
ing bracket, turn mounting bracket over and remove two screws from rear of 
bracket used t o  secure input attenuator. 

b. Position new input attenuator on mounting bracket and install two screws. 
Position mounting bracket on A5A1 Keyboard and reinstall four screws @ . Re- 
connect cables @ and @ to  attenuator. Reconnect cables @ , @ , and @ . 

To replace Rotary Pulse Generator (RPG), proceed as follows: (Refer to  View E.) 

a. Disconnect DATA control (RPG) knob and nut from front panel. Refer to  
Figure 9-5.for procedure to  remove knob and nut. 

b. Disconnect wires @ from A5Al Keyboard and remove RPG. 

c. Insert a new RPG through the A5A1 Keyboard so that shaft protrudes through 
front panel. 

d. Reinstall nut and knob on RPG shaft. Refer to  Figure 9-5. 

e. Reconnect wires @ to  ASAI Keyboard. 

To replace switches on A5A1 Keyboard, refer to  Figure 9-5 for front panel removal 
and see procedure in Steps 11 e and f of this figure for switch replacement. 

The A5A1 Keyboard may be removed by first removing the input attenuator and 
mounting bracket as described in Step 13 of this procedure and then removing screws 
securing Keyboard to  front panel frame ( @ shows typical location of screws). 

u 

View F 

Figure 9- 7. Front Panel Removal and Repair 
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REMOVAL INSTALLATION 

Remove AC Line cord from both instruments before proceeding with this procedure. 

1. Position instrument upside down as shown in View A. Remove feet 0 by removing 
screws @ as shown in View B. 

2. Remove cover from bottom of RF Section (now on top of instrument) by loosening 
pozi-drive screw @ . 

3. Remove foot 0 indicated in View B from rear of instrument by first removing 
screw @ , then loosening thumbscrew @ . 

4. Remove RF Section right side cover by loosening pori-drive screw 0 shown in 
View B. 

5. Remove four pozi-drive screws from RF Section right side frame used to attach RF 
Converter t o  side frame. Location of these screws is indicated on top of RF Converter 
Assembly. 

6. Remove two straight-slot screws, (location indicated on top of RF Converter as- 
sembly), used to  attach RF Converter to  Motherboard. 

View A 

View B 
7. Position instrument on right side as shown in View C. 

8. Slide RF Converter out of instrument slowly being careful not to  pinch or bind cables. 

9. If removing RF Converter for adjustment, turn Converter upside-down so that Second 
Converter adjustments are facing upwards. 

10. If removing RF Converter for repair or replacement, disconnect all cables from the 
Converter: 80 (graylblack) cable from A23A3J6, 92 (whitelred) cable from A23A3J5, 
7 (violet) cable from A23A6J1, &F input cable from Limiter, 90 (whitelblack) cable 
from A23A4A1 J 4  and two ribbon cables; one from the YTO A23A1 and the other 
from the RF Converter Bias assembly A23A4A2. (Note position in which ribbon 
cables are connected for reference when reinstalling RF Converter.) 

Remove AC Line cord from both instruments before proceeding wil 

1. Position instrument on right side as shown in View C with bo 
from RF Section. Refer to  Removal procedure Steps 1 through 7 i 

2. Place RF Converter next to  instrument and connect cables. if 
black) cable to  A23A3J6, 92 (whitelred) cable to  A23A 
to A23A6J1, 90 (whitelblack) cable t o  A23A4A1 J4, ribbon ca 
uency Control to  A23A1 YTO, and ribbon cable from Mothei 
RF Converter Bias assembly. 

3. Position RF Converter so that A23A3 Second Converter is facing c 

4. Slide RF Converter into instrument being careful not to  pinch or k 

5. Insert straight-slot screws (location indicated on top of RF Con1 
threaded holes in Motherboard and screw in slightly. Do not tigh 

6. Position instrument upside-down as shown in View A. 

7. Replace four pozi-drive screws RF Section side frame (location 
RF Converter assembly) and tighten. 

8. Tighten two straight-slot screws installed in Step 5. 

9. Replace RF Section right-side cover and tighten screw 0 shown i 

10. Replace foot 0 and tighten screw @ shown in View B. 

11. Install and tighten thumbscrew @ . 

12. Replace cover on bottom of RF Section and tighten screw @ 

Replace feet 0 and tighten screws @ . 

14. Position instrument upright. 

View C 

Figure 9-8. RF Conver 



REMOVAL INSTALLATION I 

I from both instruments before proceeding with this procedure. 

upside down as shown in View A. Remove feet 0 by removing 
in View B. 

bottom of RF Section (now on top of instrument) by loosening 

View A 

indicated in View B from rear of instrument by first removing 
rening thumbscrew . 

1 right side cover by loosening pozi-drive screw @ shown in 

rive screws from RF Section right side frame used to  attach RF 
ime. Location of these screws is indicated on top of RF Converter 

~t-slot  screws, (location indicated on top of RF Converter as- 
.ch RF Converter to  Motherboard. 

View B 
3n right side as shown in View C. 

out of instrument slowly being careful not to pinch or bind cables. 

verter for adjustment, turn Converter upside-down so that Second 
ts are facing upwards. 

lverter for repair or replacement, disconnect all cables from the 
black) cable from A23A3J6, 92 (whitelred) cable from A23A3J5, 
I A23A6J1, &F input cable from Limiter, 90 (whitelblack) cable 
nd two ribbon cables; one from the YTO A23A1 and the other 
:rter Bias assembly A23A4A2. (Note position in which ribbon 
for reference when reinstalling RF Converter.) 

View C 

Remove AC Line cord from both instruments before proceeding with this procedure. 

1. Position instrument on right side as shown in View C with bottom cover removed 
from RF Section. Refer to  Removal procedure Steps 1 through 7 if necessary. 

2. Place RF Converter next t o  instrument and connect cables,if necessary: 80  (gray/ 
black) cable to  A23A3J6, 92 (whitelred) cable to  A23A3J5, 7 (violet) cable 
to  A23A6J1, 90 (whitelblack) cable to  A23A4AlJ4, ribbon cable from A22 Freq- 
uency Control t o  A23A1 YTO, and ribbon cable from Motherboard to  A23A4A2 
RF Converter Bias assembly. 

3. Position RF Converter so that A23A3 Second Converter is facing downwards. 

4. Slide RF Converter into instrument being careful not to  pinch or bind cables. 

5. Insert straight-slot screws (location indicated on top of RF Converter assembly) into 
threaded holes in Motherboard and screw in slightly. Do not tighten these screws yet. 

6. Position instrument upside-down as shown in View A. 

7. Replace four pozi-drive screws RF Section side frame (location indicated on top of 
RF Converter assembly) and tighten. 

8. Tighten two straight-slot screws installed in Step 5. 

9. Replace RF Section right-side cover and tighten screw @ shown in View B. 

10. Replace foot 0 and tighten screw @ shown in View B. 

1 1. Install and tighten thumbscrew . 

12. Replace cover on bottom of RF Section and tighten screw @ . 

13. Replace feet 0 and tighten screws @ . 

14. Position instrument upright. 

4 

Figure 9-8. RF Converter Removal and Installation 
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Table 9-I.  Troubleshooting Index (1 of  2) 

Troubleshooting Information 

Center Frequency Tuning 
Equations and Phase Lock 

Diagnostic Functions 

Digital Storage 

Display System 

Error Correction Routine 

RF Section Digital (includes 
INSTR CHECK LEDs) 

Special Messages 

Sweep System 

A l A l  Keyboard 

A3 Digital Storage 

A3A1 Trigger* 

A3A2 Intensity Control* 

A3A3 Line Generator* 

A3A4 Memory 

A3A5 Data Manipulator 
A3A6 Main Control 
A3A7 Interface 

A3A8 Analog-Digital Converter* 

A3A9 Track and Hold* 

Tab Title 

R F  Section Analog Troubleshooting Block Diagram 

Spectrum Analyzer Overall Troubleshooting 

A3 Digital Storage Block Diagram 

Spectrum Analyzer Overall Troubleshooting 
A1 Display Section Block Diagram 

Spectrum Analyzer Overall Tro~'.leshooting 

A3 Digital Storage Block Diagram 
R F  Section Digital Troubleshooting 31 ck Diagram 
A1 5 Processor 

Spectrum Analyzer Overall Troubleshooting 

Spectrum Analyzer Overall Troubleshooting 

A12 RF Section Interface 

Spectrum Analyzer Overall Troubleshooting 
A3 Digital Storage Block Diagram 

Spectrum Analyzer Overall Troubleshooting (Sweep System) 
A3 Digital Storage Block Diagram 

A1 Display Section Block Diagram 
A3 Digital Storage Block Diagram 

A1 Display Section Block Diagram 
A3 Digital Storage Block Diagram 

A1 Display Section Block Diagram 
A3 Digital Storage Block Diagram 

A3 Digital Storage Block Diagram 

Spectrum Analyzer Overall Troubleshooting (Sweep System) 
A1 Display Section Block Diagram 
A3 Digital Storage Block Diagram 

Spectrum Analyzer Overall Troubleshooting 
(Diagnostic Functions) 

A1 Display Section Block Diagram 
A3 Digital Storage Block Diagram 

Vol. 

4 

3 , 4  

3 

3 , 4  
3 

3 , 4  

3 
4 

3 , 4  

3 , 4  

4 

3 , 4  
3 

3 , 4  
3 

3 
3 

3 
3 

3 
3 

3 

3 , 4  
3 
3 

3 , 4  

3 
3 



Table 9-1. Troubleshooting Index (2 of 2) 

Vol. 

3 , 4  

4 
4 

3 ,4  

3 , 4  
4 

4 

4 

3; 4 

3 , 4  

4 

3 , 4  

3 , 4  

I 
Troubleshooting Information 

A4A1 Video Processor* 
A4A2 Log-Amplifier-Detector* 
A4A3 Log-Arnplifier-Filter* 
A4A4 Bandwidth Filter 
A4A5 Step Gain* 
A4A6 Down/Up Converter* 
A4A7 3 MHz Bandwidth Filter 
A4A8 Attenuator-Bandwidth Filter* 
A4A9 IF Control* 

A5 Front Panel 

A6 YTO Phase Lock* 
A8 249 MHz Phase Lock* 
A l l  50 MHz Voltage-Tuned 
Oscillator 

A12 RF Section Interface* 

A13 HP-IB Interface* 

A 14 Memory 

A1 5 Processor* 

A17 Frequency Counter* 

A22 Frequency Control* 

A23 RF Converter 

*Troubleshooting information is also 

Tab Title 

Spectrum Analyzer Overall Troubleshooting 
(Error Correction Routine) 

A12 RF Section Interface 
A1 5 Processor 

Spectrum Analyzer Overall Troubleshooting 
(Diagnostic Functions) 

Spectrum Analyzer Overall Troubleshooting (Sweep System) 
A1 5 Processor 

RF Section Digital Troubleshooting Block Diagram 

A15 Processor 

Spectrum Analyzer Overall Troubleshooting (Sweep System) 

Spectrum Analyzer Overall Troubleshooting 
(Diagnostic Functions) 

RF Section Digital Troubleshooting Block Diagram 

Spectrum Analyzer Overall Troubleshooting 
(Diagnostic Functions, Sweep System) 

Spectrum Analyzer Overall Troubleshooting 
(Diagnostic Functions, Error Correction Routine) 

located behind the tab having the same title as that listed in this table. 



SPECIAL MESSAGES 

As a convenience t o  the operator and an aid in servicing. ten Inessages can appear in the upper right corner 
of the CRT display. (Seven of these rnessages are shown in Figt~rc 8-9.) Five of the messages inform the 
operator of  possible erroneous data from improper inctrument operation. The other five provide warnings 
of  instrunicnt ~nalfunctions that milst be repaired for proper instru~iient oper a t '  lon. 

A brief description of each message follonc. The trouble\hooting informdtion listed is not meant to be ex- 
haustive. Refer to the appropriate Trouble\hooting Block Diagram and Troub le \hoo t in  Hints for more 
detailed information. 

EXT REF 

Indication to  operator that the external frequency reference i \  $elected. (When the external reference i \  
selected on the rear panel, the external 10 MHz  signal mu\t be present before any front panel, display or 
HP-IB functions will operate.) 

MEAS LINCAL 

A warning to the operator that the amplitude/frequencq data on the C R T  is invalid because the analy7er's 
sweep speed ic too fast for the celected band~vid th .  

A warning to  the operator that the analyzer settings displayed on the C R T  have been changed but the trace 
data  has not been updated. This would occur, for example, when Trace A view is selected and then Center 
Frequency is changed. 

OVEN COLD 

Indication that the frequency reference oven temperature is too low. There will be an oven cold indication 
normally for about 10 minutes after the line power is i~~i t ia l ly  applied to the instrument. (The oven is 
powered and  should stay warm as  long as the instrument is in standby.) The time base Oven Mtr output is 
detected on A24 and the HOVC (High Oven Cold) signal is routed t o  the A1 2 R F  Section Interface. 

BATTERY 

A warning t o  the operator that the CMOS memory on A14 Memory has probably lost its stored instrument 
states. The  warning can only appear a t  instrument turn on. If i t  appears, the instrument will automatically 
reinitialize all the instrument states to  the instrument preset condition. The battery warning can be cauced 
by too low a voltage from the A28 Battery Pack or  a problem with the A14 CMOS memory power cupply 
circuit. Removing the A14 Memory assembly or  performing the "long POP" instrument check (see R F  
Section Digital Troubleshooting) will erase the stored instrument states and cause a battery warning to  

* appear a t  instrument turn on. The HP-IB Address is also lost. A fi~lly charged battery pack should maintain 
the stored instrument states for up to  30 days. 
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275 UNLOCK 

The 375 MHz phase lock loop is unlocked. items to  check are: 

a 275 MHz mixer, phase detector, amplifier, and lock detector on A21 275 MHz Phase Lock (275 MHz 
TUNE voltage on A1 8TP  I )  

A18 275 NIHz Phase Lock Oscillator output  at  A1853 

5 MHz input (A1 IJ 1 )  from A l l 50 MHz Voltage-Tuned Oscillator (VTO) 
(VTO operation can be verified from the front panel by using I"",",'j (KSN) which directly counts 
and displays the VTO frequency.) 

280 MHz input (A20J3) from A20 Third Converter 

249 UNLOCK 

The 249 MHz phase lock loop is unlocked. Items t o  check are 

Frequency divider, phase detector, amplifier, and lock detector on A8 249 MHz Phase Lock (249 
MHz TUNE voltage on  A7TPI)  

A7 249 MHz Phase Lock Oscillator output at 'A7J2 

A 18 275 MHz Phase Lock Oscillator output  at  A 185 1 Oscillator 

VTO UNCAL 

The analyzer was unable to tune the A l l  50 M H z  VTO to the required frequency. Items t o  check are: 

VTO tune DACs on A22 Frequency Control (50  MHz TUNE voltage on A22TP9) 

a A1 1 50 MHz VTO output on  at A1 152 

VTO amplifier/multiplexer on A17 Frequency Counter (See front-panel Diagnostic Function keys 
to  directly set the VTO DACs and to  monitor the VTO frequency.) 

YTO ERROR 

The Yig-Tuned Oscillator (YTO) did not tune close enough to  the required center frequency. The A15 
Processor had to  offset the YTO DAC on A22 by more than 9 MHz from its proper setting. Items to  
check are: 

YTO tune DAC and drivers on A22 Frequency Control (YTO Tune voltage at  A22TP6) 

a A23A1 YTO output. (Output can be monitored at  rear-panel connector 52, 1st LO OUT. Tune DAC 
can be set using ( (KSJ). 

P 

Pilot RF to  IF converter A23 



A9 Pilot Second IF Amplifier and A10 Pilot Third Converter 

A6 YTO Phaselock, Pilot IF output to A17 Frequency Counter r$ (KSK) 

A7 249 h/IHz Phase Lock Oscillator 

YTO UNLOCK 

The YTO Phase lock loop did not phase lock. Items to check are: 

A6 YTO Phase Lock (YTO LOCK voltage at A6TP4) 

Pilot converter chain and comb generator (A23, A9, and A 10) 

A7 249 MHz Phase Lock Oscillator output at A7J2 

FREQUENCY 
DIAGNOSTICS BLOCK 

TRACE OETEC'TION 
INDICATION 

ACTIVE FUNCTION 
BLOCK 

SECOND LO 
SHIFT INDICATION 

SPECIAL MESSAGES 
'BLOCK 

Figure 9-9. CR T Locations o f  Special Messages and Diagnostic Function Indicators 



DIAGNOSTIC FUNCTIONS 

-v 

The Diagnostic Functions are accessible through the blue :-""1,~ key on the front panel. Through their use i t  
is possible to  trace many instrumen! malfunctions back to  the functional block without removing any 
assemblies. They are also used in Section V as an  aid in performing necessary adjustments. A summary of 
the Diagnostic Functions follows. More information on their use can be round in the troubleshooting 
procedures. 

Frequency Diagnostics %:L~ (KSR) 

This function displays many of the internal frequency control parameters in the upper left corner of the 
CRT display. (See Figure 8-9.) These parameters are  the programmed values determined by the A15 Pro-  
cecsor. For example, following an  d,":::, p- , a m :%;, (KSR) might dicplay the following values: 

( I )  387 
(2) 438 
(3)  439  - 2 
(4) 39 4 7 0 
(5) 5100000 
(6) 25 1400000 

Line 1 is the setting of the least significant 50 MHz VTO Tune DAC A22U6. The  setting varies from 0 to 
1023. 

Line 2 is the setting of the most significant 50 MHz VTO Tune DAC A22U9. The  setting varies from 0 to 
1023. 

Line 3 contains two different,numbers. The first is the programmed setting of the YTO Tune DAC A22U4. 
The setting varies from 0 for 0 Hz Center Frequency to  1023 for a 1739 MHz Center Frequency. The se- 
cond number is the difference between the calculated YTO Tune DAC setting and the actual one  needed to  
program the Center Frequency. A number larger than 1 4  would indicate that the A22 Frequency Control 
circuitry may need adjustment. 

Line 4 contains four different numbers. The  first number represents N,  the harmonic of  20 MHz  to  which 
the analyzer's center frequency is locked. This number varies from 2 at the center frequency of 0 Hz to  89 
at a center frequency of 1739 MHz.  The  next 2 numbers a re  the M and P numbers of thevariable hIodulus 
Frequency Divider on the A8 249 M H z  Phase Lock assembly. M varies from 0 to 5 and corresponds t o  4 
MHz steps in center frequency. P varies from 0 to  7 and corresponds to 500 kHz steps in center frequency. 
The last number is either a 0 or  a I ;  with a I indicating that the 2nd L O  is shifted up 5 MHz  in frequency 
(1753.6 MHz),  and a 0 indicating no 2nd L O  shift (1748.6 MHz).  

Line 5 indicates the frequency to which the A l l  50 MHz  VTO output has been programmed to be at center 
frequency. This is not a counted frequency. This frequency varies from 4.75 MHz t o  5.25 MHz  for fre- 
quency spans greater than 100 kHz and  from 2.25 t o  2.75 MHz  for frequency spans less than 100 kHz. 
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Line 6 shows the frequency to which the processor has programnled the Pilot 3rd LO, the output of the A7 
249 MHz  Phase Lock Oscillator. This is not a counted frequency; the processor assumes that the 3rd 1-0 
frequency is exactly 280 MHz,  so the actual Pilot 3rd LO frequency may vary at center frequency by up 
to  70 kHz-the accuracy of the 280 NIHz oscillator. The displayed frequency for the Pilot 3rd LO varies 
from 238.75 M H z  to 259.25 MHz.  

-- - -7 

Inhibit Phase Lock Flags 2.9 - '::; - (KSv) or A1 5TP8 (STS) jumpered to A14TP11 (TI) 

This function permits the analyzer t o  sweep at normal sweep rates ignoring any phase lock flag indications. 
For  example, if a YTO UNLOCK problem exists, the analyzer might only sweep once every 30 seconds 
since it spends most of its time trying to  lock up the YTO at center frequency during retrace. 3 y  perform- 
ing the phase lock inhibit function, the analyzer does not  waste time trying to  lock the YTO, so that the 
front panel keys and display can be used as in nonnal operatton. Note, of course, that the displayed freq- 
uencies will probably not  be accurate. In addition, when the phase lock inhibit function is implemented, 
a list of the special messages arc displayed in the upper right corner of the display. (See Figure 8-9.) 

I Sometimes a YTO lock problem at turn on will prevent the operator from performing a py ) (KSv) 
for about the first 3 minutes. In this case, a jumper can be placed from A15TP8 (STS) to A14TPl l  (TI ) .  
When is then pushed, the inhibit phase lock flags function is automatically implemented, and in addi- 
tion, the A17 Frequency Counter output is ignored. As long as the jumper is in place, the processor will 
substitute 20 M H z  for all frequency counts instead of reading the actual counter output .  T o  enable the Fre- 

m 

quency Counter readings, the jumper is removed after is pushed. If the analyzer then stops sweeping, 
troubleshoot A1 7 Frequency Counter. 

Manual DAC Control Cq (KSJ) 

This function permits direct control of the frequency control DACs on  A22 Frequency Control in the 
analyzer. This permits easier and faster verification of  these DACs over trying t o  indirectly set them -- - 
by varying the center frequency and  span. When IYJ (KSJ) is first pushed, all the DAC settings 
(YTO Tune DAC,  2 VTO Tune DACs and  Sweep Attenuator DAC) are  set to 0. They can then be changed 

.? 

by turning the RPG to vary them continuously, using the step up  and  step down keys t o  vary them in a 
binary 1, 2, 3 ,  4 ,  8 ,  16, 3 2 ,  . . . . . sequence, or  by keying in numbers directly on the keyboard. When us- 
ing the numeric keyboard, G H z  units updates only the Sweep Attenuator DAC,  M H z  units updates only 
the YTO Tune DAC, kHz updates the most significant VTO Tune DAC, Hz updates the least significant 
VTO Tune DAC. Note that after a units key is pressed, the DAC function reads out the most significant 
VTO Tune  DAC. These DAC settings can be monitored by simultaneously displaying the Frequency 
Diagnostics using KSR. 

Frequency Count at Marker 

The A17 Frequency Counter can count the frequency of 3 different inputs: the Pilot IF, the Signal IF, and 
the 50 M H z  VTO. Normally these counts at the Marker are used t o  calculate the R F  input signal frequency, 
but by using the following shift functions, the actual frequencies can also be displayed. 
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Count Pilot IF j,::::,] (KSK) 

Counts and displays the Pilot IF frequency. In nonphase-locked modes (spans greater than 1 MHz), it  will 
vary from approximately 8 MHz to 32 MHz. In phase-lock modes (spans less than or equal to 1 MHz), it  
should always be 20 MHz. This signal comes to A17 from A6 YTO Phase Lock assembb. 

Count Signal IF ig L- (KSQ) 

Counts and displays the Signal IF frequency. This signal is from the output of the log amplifiers in the 
IF/Display section. At the'peak of a signal, this frequency should be 21.4 MHz, and will vary as the 
marker is moved away from the peak. 

Count VTO (KSN) 

Counts and displays the A1 1 50 MHz VTO output. This frequency should be 25 MHz *3.8 MHz. At 
center frequency, it will be either 5 or 10 times higher than the final VTO output frequency as displayed on 
line 5 of the Frequency Diagnostics. For spans greater than 1 MHz, its frequency remains constant across 
the sweep; for spans less than I MHz, its frequency varies with the marker position. 

As an example, this can be used to  check the tuning range of the VTO oscillator as follows: 

Use [ I." (KSJ) to  set the VTO Tune DACs to  0 kHz 

Use [ t.lr' (KSN) to verify the high end frequency of the VTO 

use  (I.sl ] (KSJ) and set VTO Tune DACs to 1012 kHz 

Use [""r:'j (KSN) to verify low end frequency of the VTO 

Sweep Time Measure (--) (KSF) 

This function is used to  measure the sweep times (less than 75 sec) of the analyzer. By using KSF to 
display the sweep generator time, it can be determined if the A22 Sweep Generator is properly respon- 
ding to its control settings. A small amount of start up time (1 to 5%) is included in this measurement 
which must be subtracted to  determine the exact sweep times. This function is also useful in 
\roubleshooting the A17 Frequency Counter. By setting a 1500 second sweep time and 
pushing [I.lrrl [:::I (KSF), the counter will count a fixed 1 MHz clock for 25 minutes. This enables a 
straightforward checking of the multiplexer, counters and bus drivers on A17. 
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Second LO Shift Control @ (KSU) (KST) 

Three functions can be used to control the 5 MHz Second LO shift, which i5  normally automatically 
switched by the processor depending on center frequency and span. The state is indicated on the left 
side of the CRT display. (See Figure 8-9.) The 2nd LO output can be monitored at A23A3J3. 

" - .- @ (KSU) forces the 2nd LO to shift up (1753.6 MHz) 

@ (KST) forces the 2nd LO to shift down (1 748.6 MHz) 

[:k"."cl:l (KSS) forces the control back to  auto and removes the CRT indication 

Note that spurious responses may appear on the display when the LO shift is being controlled 

by @ [a (KSU) o r  rd (KST). 

Trace Detection 

Three different sampling modes are used by the analyzer in converting the video signal; these are positive 
peak, negative peak, and sample. Normally the analyzer selects the proper mode for each measurement, 
but these can be manually selected t o  verify proper operation. The mode selected is indicated on the 
upper left side of the CRT display when under manual control. (See Figure 8-9.) For example, a signal 
could be expanded t o  2 dB/div to  eliminate the noise floor, and then by comparing a positive peak trace 
measurement, it can be determined if the gains and offsets of the 3 modes are properly aligned. All 3 
should appear the same on a stable, noise free signal. When in the noise, the positive peak should display 
the highest noise peaks,, negative peak mode should display the lowest noise levels, and sample mode 
should display values between the positive and negative peaks. 

7 
["IJ Trace A (KSb) displays positive peaks 

Trace A ( (KSd) displays negative peaks 

Trace A (KSe) displays sampled data 

E, Trace A (KSa) returns to the normal automatic detection modes and removes the CRT 

indication. 



ERROR CORRECTION ROUTINE 

The internal Error Correction Routine available by pressing [-jl(KSW) is also useful as a 
diagnostic aid. If a malfunction causes it to stop, restart it and note the control settings (RES BW, AT- 
TEN, REF LEVEL, LOG/LIN, etc) when the failure,occured. If the routine runs, the correction factors 
can be displayed by pressing [ (KSw). Figure 8-lodisplays the data for a typical instrument. 
Table 8-2 gives the parametric information, specifications and a place to start the troubleshooting 
procedure. 

Caution must be exercised in interpretting the correction factor data. Wrong conclusions can be reached by 
not understanding how the internal program runs. The program assumes that the input signal level is -10 
dBm. Any error in this level will translate to the correction factors. Thus the Amplitude Accuracy 
test @should be performed first. The internal program runs in the LIN mode while @ is 
in 1 ~ B / L O G  mode. Thus large offsets in LOGILIN offset (lines 1 and 14) will cause errors in the data. 



Tuhk~ 9 -2. Error Corrcc~riorr Rolr tirw Purumctclrs 

Line Specification Parameter 
Troubleshooting 

Information 

1 1 LOG and LIN scale. BW < I 0 0  kH7 + 1 dB typical A4A3/ A4A2 
7 - I RES BW = I 0  Hz + I dB* 
3 ! 30 Hz 
4 
5 
6 
7 
8 
9 

10 
1 1  
12 
13 
14 
15 

I 0 0  I-lz A4A7/A4A6/A4A5 
300 Hz 

1 kHz 
3 kHz 

10 kHz 
30 kHz 

I 00  kHz  A4A8/A4A4/A4A6 
300 kHz 

1 MHz 
3 MHz ? l dB* 

LOG and LIN scale, BW > 100 kHz +- 1 dB typical A4A3/ A4A2 
2nd local oscillator frequency shift A23 

16 
I N  operation o n  .: i~ 

A4A3/A4A2 
17 A4A2 
18 10 dB gain A4A3 

19 
20 40 dB step gain errors 
2 1 30 dB step gain errors 
22 20 dB step gain errors ' I * 0.6 dB 

} A4A5 

2 3 
24 
2 5 
2 6 

2 7 
7-8 
39 

*Specifications for all Resolution Bandwidths are referenced to  the 1 MHz Resolution Bandwidth. The frequency error 
terms are for error correction only. 

? 0.5 dB 

+ 0.5 dB 
? 0.5 dB 

10 dB step gain errors 
0 dB step gain errors 

-10 dB step gain errors 
-20 dB step gain errors 

offset error 2 dB/ LOG 
offset error 5 dB/ LOG 
offset error 10 dB/ LOG 

1 A4A8 

1 A 4 A l  



SWEEP SYSTEM BLOCK DIAG.RAM DESCRIPTON 

The 8568A Spectrum Analyzer sweep system consists of the following modes: 

Continuous Sweep; Free Run Trigger 

Several different assemblies are involved in the 8568A sweep system. The sweep generator portion of the 
A22 Frequency Control generates the 0 to  10 volt sweep ramp. The ramp converter on the A3A8 Digital 
Analog Converter and the Digital Storage Processor digitize this ramp into a 10 bit sweep address. When 
the sweep address reaches the marker address, the Digital Storage Processor outputs a RSHS (Low = Reset 
High Sweep) pulse. This signal resets the High Sweep flip-flop on  the A3A1 Trigger Assembly. HSWP 
(High Sweep) goes low and the current source charging the sweep capacitor on A22 is shunted to  ground 
stopping the sweep ramp at its present value. The negative transistion on the HSWP line generates a service 
request on  A12 R F  Section Interface forcing LSRQ low which sets LSTP (Low Stop) high. This "wakes 
up" the A15 Processor. The Processor then reads the sweep address from the Digital Storage Processor. 
If it corresponds to  the end of the sweep, the A1 5 Processor outputs a sweep reset command t o  the 
sweep generator on  A22, resetting the sweep ramp to  0 volts. After all service requests have been handled 
(LSRQ is high), the A15 Processor starts the sweep by issuing a set HSWP command to the A3A1 Trigger. 
The A15 Processor then issues a stop command to  the A12 R F  Section Interface assembly that forces LSTP 
low, stopping the Processor. After a 500 psec delay on  A3A1, HSWP goes high, the sweep ramp starts, the 
Digital Storage assembly starts digitizing the ramp, and the front panel SWEEP LED turns on indicating a 
sweep is in progress. 

Frequency Count at Marker 

If the 8568A Frequency Counter is on,  the Digital Storage processor will stop the sweep, as  described 
above, when the sweep address reaches the marker address. When the A15 Processor wakes up and reads 
the sweep address, it recognizes that it  is not at the end of the sweep (Address < IOOO), so i t  does not reset 
the sweep generator but instead it determines the input signal frequency, resets the Digital Storage marker 
address t o  the end of sweep, and then restarts the sweep by issuing the same set HSWP command and stop- 
ping itself as before. See Figure 8-1 1 for a n  example of the sweep system timing. 

Triggered Sweep 

The triggered sweep modes are very similar to free run operation except that instead of the A15 Processor 
outputting a set HSWP command to the A3A1 Trigger Board, it outputs a trigger enable command. The 
output of the trigger select circuit (line, external, or  video) then clocks the HSWP line high. 

Single Sweep 

The single sweep mode is useful in troubleshooting the sweep system because it does not rely on  feedback 
from Digital Storage before resetting the sweep generator. Whenever the key is pressed, the A15 Pro-  
cessor resets the sweep generator and then sets H S W P  high through A3A1. Digital Storage then stops the 
sweep when it has reached the end and the ramp stays at 10 volts until the single key is again pressed. 

9-3 6 



SWEEP RAMP - 
(A22TP14) - +1ov 

I I 
I I 

I I 
1 - - - - - - - -- 

I 
I _- 

I I I ov 

(A3AlTP4) I OV 
RSHS 

I I I 
I I I I 

+5v 
1 I 

I I 

H O L D  SWEEP. DETERMINE 
INPUT SIGNAL FREQUENCY -d I 

SWEEPTO 
MARKER POSITION 

SWEEP FROM 
MARKER TO EN0 
OF SWEEP 

INSTRUMENT CONTROL SETTINGS: INSTRUMENT PRESET, MARKER NORMAL AND FREQUENCY COUNT 

Fast Sweep 

Fast sweep is enabled only for 0 H z  frequency spans and sweep times less than 20 msec. HSWP is forced 
low, and the A22 sweep generator is not used. See A3AI for a description of the fast sweep operation. 

Service Requests 

Any of the service requests on A12 will force LSRQ low which forces HSWP low. For example when a 
front-panel key is depressed, a keyboard service request is generated, LSRQ goes low, LSTP goes high, and 
HSWP goes low stopping the sweep. Depending on which key was pressed, the A 15 Processor will either 
continue the sweep or  reset it and start a new sweep. Note that the analyzer cannot sweep if any service re- 
quests are present. 



SWEEP SYSTEM TROUBLESHOOTING 

The following procedure is a n  aid to  rapidly isolate sweep system malfunctions. When the malfunction has 
been traced to  a single assembly, check the Service Sheets for that assembly for a more thorough 
troubleshooting procedure. 

Isolate the Sweep Generator 

Disconnect the ramp from A3A8J1 and jumper A3A8TP1 to  A3A8TP2. This forces the ramp comparator 
o u t p i ~ t  liigll. The Digital Storage should continue to  process data and increment the sweep address. The 
HSWP light should be flashing and HSWP should have an  approximately 16 msec pulse width. (Note that 
the instrument preset state may appear to be functioning properly but will become disorted as  the sweep 
time is slowed down.) If this works, the Digital Storage and ~ 1 5  Processors, A12 R F  Section Interface, and 
A3A1 Trigger assemblies are operating properly. Suspect the sweep generator on A22 Frequency Control 
or  ramp converter on the A3A8 Analog Digital Converter. T o  further isolate the sweep generator, reconnect 
the sweep ramp t o  A3A8J 1 and remove the jumper. Set the sweep time to  1 second and press the single 
sweep key. The ramp waveform will start at greater than 10 volts, go t o  OV when single sweep key is press- 
ed,  and ramp back up t o  greater than 10 volts. If the ramp waveform is correct, check the A3A8 ramp con- 
verter. Otherwise check the sweep generator on  A22. 

Isolate the Phase Lock Service Requests and Frequency Counter 

v 

Jumper A15TP8 (STS) t o  A14TPl l  (T I )  and push g:, . This causes the A15 Processor t o  gate out  all 
phase lock errors and to  ignore the A17 Frequency Counter output.  (20 MHz is substituted for all frequen- 
cy counts.) The  system should now sweep repetitively, although the frequency will not be accurate. If the 
system stops sweeping when the jumper is removed, troubleshoot A17. See Diagnostic Functions for a 
more detailed description of  this function. 

Isolate Digital Storage Processor if  HSWP Stays High (SWEEP LED ON) 

With the sweep r amp  disconnected from A3A8J1 and A3A8TP1 jumpered t o  A3A8TP2, check RSHS out- 
put for the presence of  6 0  nsec low pulses. (The logic probe of the HP 5004A Signature Analyzer can be 
used t o  detect them.) If present, check A3A1. I f  not,  check the Digital Storage Processor. 

Isolate A12 RF Section Interface if HSWP Stays Low (SWEEP LED OFF) 

With the A15TP8 t o  A14TP11 jumper in place, check the LSRQ output.  It should be high. If not, find out  
which input is requesting service. Troubleshoot A12 using the Signature Analyzer diagrams. (A13 can be 
removed t o  isolate the HP-IB service request.) 

See A3A1 Trigger Troubleshooting Procedure 
* 

Note that the A3A1 assembly also generates and controls the fast sweep timing (sweeps less than 10 ms). 

9-3 8 



I DIGITAL STORAGE PROCESSOR I 

Figure 9-12. Sweep System Block Diagram 





Table 9-3. 50-Wire Instrument Bus Pin Connection Table for IF-Display Section 

Description 

Ground 

No Connection 

Instrument Bus Data Bits Q) - 15 

No Connection 

No Connection 

No Connection 

HICH=lF-Display Section Power ON 

Instrunlent Bus Address Bits @ - 4 

Address Bit 5 not used 

No Connection 

No Connection 

Key Rows 8 - 1 1  

Key Colu~nns @ - 7 

LOW=Stop Processor 

HIGI1=Sweeping 

LOW=Service Request 

LOW=Digital Storage Ready 

LOW=RF Section I/O Strobe 
Ground 

LOW=IF-Display Section I/O Strobe 

Ground 

Pin 

1 

2 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

19 

20 

2 1 
7 7 - 
2 3 
24 
25 
2 6 
27 

2 8 
29 

3 0 

3 1 
32 
3 3 
3 4 

35 
3 6 
3 7 
38 
39 
40  
4 1 
42 

43 

44  

45 

46 

47  

4 8  

49 

5 0 

Signal 

GND 

NC 

IOBq \ 
IOB 1 
JOB2 
IOB3 
1084  
IOB5 
10B6 
IOB7 
IOB8 
IOB9 
IOB 10 
lOBl l  
IOB 17- 
IOB13 
10B 14 
IOB15, 

' 

NC 

NC 

NC 

HPON 

ADR2 
ADR3 
ADR4 

ADRS 

NC 

NC 

KRlO 
KRl I 

KC4 
KC5 
KC6 
KC7 

LSTP 

HSWP 

LSRQ 

LDSR 

LBIO 

GND 

LTIO 

GND 
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Figure 9-13. Spectrum Analyzer Overall Block Diagram ( 2  of 3) 
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CENTER FREQUENCY TUNING EQUATIONS AND PHASE LOCK TROUBLESHOOTING 

With an understanding of how the center frequency and the counts at marker are derived, troubleshooting 
of the phase lock loops is much easier. Phase lock troubleshooting is also simplified by the use of the 
Diagnostic Functions. 

Figure 9-14 shows a simplified block diagram of the assemblies involved in setting the center frequency. 
The 8568A has two tuning modes. For frequency spans greater than 1 MHz, a method called lock and roll is 
used. Basically this involves phase locking the analyzer at the center frequency only during the retrace 
period of a sweep. A more thorough description of this technique is included in the A6 YTO Phase Lock 
Troubleshooting. For frequency spans of 1 MHz and less, the analyzer is phase locked during all of a sweep. 

The equation for the center frequency is 

~ C F  = 20 MHz N + fpILOT - f v ~ o  - (9-M+. 125P) .  REF - f l ~  

where 

f c ~  = Center Frequency 

f p I L o ~  = Pilot IF-frequency. Use KSK to count. Range is approxilnately 8 MHz to 32 
MHz. 

f~~~ = 50 MHz VTO frequency divided by either 20 for frequency spans of 200 kHz 
or less, or 10 for spans greater than 200 kHz. KSN counts the 50 MHz VTO fre- 
quency divided by 2. The range is 25 MHz k3.75 MHz. 

4 MHz 

f~~ = Signal IF frequency-Use KSQ to count. 

N = Harmonic fo 20 MHz comb to  which analyzer is locked. KSR displays value of 
N whch varies from 2 to  89. 

M , P  = Divide number used by A8 Phase Lock assembly. KSR displays values. M 
varies from 0 to 5 while P varies from 0 to  7.  

As an example, these values are used following an . 

f p 1 ~ 0 ~  = 20 MHz 

f~~~ = 5.1 MHz 

Substituting these values into the equation. 

* 
f~~ = 20 MHz . 39 + 20 MHz -5.1 MHz -(9-4 + .125 7) 4 MHz -21.4 MHz = 

750 MHz 

9-49 



The same equation is used in the mode except that the frequencies are counted at the marker. The 
Marker mode readout method will be described later. Note that the YTO, Second LO and 280 MHz 
oscillators do not affect the center frequency equation as all are in both the signal path and pilot path. 

Lock and Roll Tuning 

In the lock and roll mode, the sweep is applied to either the YTO Main Coil or the FM Coil as indicated in 
Figure 9-14. The Second LO is set at 1748.6 MHz. The 275 MHz PLO is not swept and thus the 249 MHz 
loop frequency is constant. (The programmed frequency for this loop can be read with KSR.) The Pilot IF 
frequency is approximately 20 MHz at the center frequency of the analyzer. The Pilot IF is counted by A17 
when the Processor is determining if the YTO is actually tuned to the correct frequency. 

Phase Locked Tuning 

In the phase locked mode, the sweep is derived from the 50 MHz VTO. This causes the 249 MHz loop to 
sweep. Because the Pilot IF is exactly 20 MHz, the 269 MHz (loop) and the 249 MHz loop are always 20 
MHz apart. The Second LO is switched between 1748.6 MHz and 1753.6 MHz to eliminate crossing spurs. 
For center frequency 0 to 2.49 MHz it is 1753.6 MHz. It goes to 1748.6 MHz for center frequency from 
2.50 MHz to 7.49 MHz. This pattern of switching every 5 MHz is repeated to the highest center frequency 
of 1500 MHz. The state of the Second LO is indicated by the last digit in row 4 of KSR. 

Marker Modes 

When the Marker mode is selected, the analyzer does the following. First, the center frequency is 
determined. In the FL] mode the Signal IF is not counted but 21.4 MHz is assumed by the processor. 
Because the ~ G k e r  is a display marker, after the center frequency is calculated, the position of the 
marker on the display is determined. By knowing that the display consists of 1000 points and the program- 
med frequency span, the Processor calculates the offset between the center frequency and the marker. The 
frequency span accuracy is the major cause of error in the readout accuracy of the Marker [llo..,,] mode. 

When the Marker mode is selected, the analyzer counts the 50 MHz VTO, Signal IF and the Pilot IF 
frequencies at the marker. If the analyzer is phase locked, the Pilot IF is not counted but assumed to be 20 
MHz. This implies that the accuracy is determined by the time base. 

Frequency Readout Errors 

A malfunction in one or more of the RF assemblies often leads to an offset in the center frequency. The 
most common offsets are: 

a. 20 MHz 
This may be caused by a misadjusted Comb Generator, A23A6; or on the A22 Frequency 

b Control, a misadjustment of the STARTISTOP circuitry, or a Sweep Attenuator that is not 
sweeping over the correct range. 



b. 4 MHz, 500 kHz, or  their multiples 
Check the A8 Phase Lock assembly for proper operation. 

c. 21.4MHz 
This occurs in mode if the Signal IF frequency is not read by A1 7. Check coaxial inter- 
connect cable, A4A2 Log Amplifier-Detector in IF-Display Section, and A1 7. 

Phase Lock Loop Troubleshooting 

If one of the phase lock error messages appears, a loop has failed. Start the troubleshooting procedure by 
determining if the malfunction is dependent on Center Frequency, Frequency Span, etc. Next, break the 
suspected loop and measure the power levels as indicated on the RF Section Analog Block Diagram. Even 
with the oscillators at the extremes of their ranges, the power levels must be within the limits indicated. 
The loop frequencies can be counted and compared with the programmed frequencies listed by KSR by 
inserting a Tee connector into the loop. 

The Phase Lock Inhibit jumper (see R F  Section Digital Troubleshooting) may be necessary if the keyboard 
is locked out. Use the information from the Diagnostic Function and the Center Frequency Tuning Equa- 
tions t o  narrow the fault to a single assembly. 





rcREqUENCY SPANS : SWEEP 
SPAN > 20 MHz : MAIN COIL 

/MHz  <SPAN& 2OMNz : FM COIL 
/OOKHz < SPAN G I MHz : fyro = 5MHz 
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KS K P/L0 7- IF FREQUENC Y 
KSQ SIGNAL I F  FREQUENCY 
KSN 50 MHz VVTO FREQUENCY (DIVIDED 0 Y  TWO) 

Figure 9-14. Simplified RF Block Diagram 
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RF SECTION DIGITAL TROUBLESHOOTING 

PRELIMINARY CHECKS 

Instrument Preset Check 

The two red INSTR CHECK LEDs are forced on whenever the instrument is turned on or is pushed. 
The A15 Processor then performs a self check of itself, a checksum verification of all the ROMs on A14 
Memory, a partial check of the IOB interface bus, and a read-write check of the RAMS in the A3 Digital 
Storage. If all the checks pass, both INSTR CHECK LEDs go out. 

If the checks fail, one or more of the INSTR CHECK LEDs remain on. 

a.  Both LEDs on indicates an A14 Memory or A15 Processor problem. First check to see that A14 and 
A15 are pushed completely into their edge connectors. 

b. Left LED on indicates a failure occurred when checking Digital Storage memory. First check to see 
that the Analyzer Bus Interconnect Cable, W31, is connected properly. 

c. Right LED on indicates a failure during the partial interface check. 

The partial interface check reads the key column lines from the A5 front panel. If any key, ex- 
cept @ , is pressed when the is pressed, the right INSTR CHECK LED should stay on. This 
can be used to  verify that the check routine is working and that a particular key is working. 

Use the Fault Tables listed in A14/A15 Troubleshooting to further isolate the source of the failure. 

"LONG POP" Instrument Preset Check (Jumper A1SrP8 [STS] to A14TP9 [T3]) 

This check is very similar to the normal INSTR PRESET check; an additional A15 Processor check is per- 
formed, all of the RAM locations in Digital Storage are checked, and the CMOS memory on A14 is 
verified . 

H P-IB Verification 

When the instrument is turned on,  keep the key pressed. The ADRS'D LED should flash until 
the key is released and the A15 Processor acknowledges the HP-IB request. If it doesn't flash, the 
A13 HP-IB Processor is malfunctioning. All cables must be removed from the HP-IB connector, A13J1. 
All normal front panel operations should work with A13 removed to  further enable failure isolation. 

* 
See the listing of HP-IB "bugs" in Section 111 for modes o f  operation which may be other than what would 
normally be expected. 

9-57 



Phase Lock and Counter Inhibit (Jumper A15TP8 [STS] to A14TP11 [TI]) 

Following lNSTR PRESET, the processor performs the phase lock inhibit function and ignores the A17 
Frequency Counter. (20 MHz is substituted for all frequency counts.) Removing the jumper re-enables the 
counter. I f  the analyzer stops sweeping immediately after the jumper is removed, [he A17 Frequency 
Counter is malfunctioning. 

Digital Storage Verification 

The above INSTR PRESET check does a fairly complete verification of the Digital Storage controller and 
Memory. An additional check can be done, independent from the RF section, by jumpering A3A6TP3 to  
A3A6TP6 and pushing A3A7Sl momentarily. A test pattern should appear on the display. See the Digital 
Storage Troubleshooting notes for more detail. Note that when the jumper is connected, the left check 
LED always stays on following an INSTR PRESET, since in the test pattern mode, Digital Storage ignores 
all instructions from A15 Processor. 
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PILOT THIRD LOCAL OSCILLATOR, CIRCUIT DESCRIPTION 

The purpose of the Pilot Third Local Oscillator is to produce the precise frequency in the range of 
238.5 MHz to 259.5 MHz that will allow the analyzer to be tuned to frequencies between the 20-MHz 
reference combs. 

The Pilot Third Local Oscillator comprises the following assemblies: 

A7 249 MHz Phase Lock Oscillator 

A8 249 MHz Phase Lock 

A18 275 MHz Phase Lock Oscillator 

A21 275 MHz Phase Lock 

A1 1 50 MHz Voltage-Tune Oscillator 

A7 249 MHz Phase Lock Oscillator 

The control voltage from A8 249 MHz Phase Lock allows A7 249 MHz Phase Lock Oscillator to generate 
two signals: 

A Signal to A10 Pilot Third Converter which can be continuously tuned over a range of 239 MHz to 
259 MHz and can be swept up to k500 kHz about any point in that range. 

Another signal to  A1 8 275 MHz Oscillator. (Refer to the description of that assembly.) 

A8 249 MHz Phase Lock 

The frequency from A18 (16 MHz to 38.5 MHz) is divided in A8 249 MHz Phase Lock to produce one of 
the two frequency inputs to a Phase/Frequency Detector. The other input is a 4 MHz reference signal (20 
MHz divided by 5) from A16 20 MHz Reference. If the two inputs to the Phase/Frequency Detector are 
out of phase, a control voltage is generated to force a change in the frequency of A7 249 MHz Phase Lock 
Oscillator until the inputs are in phase. , 

A18 275 MHz Phase Lock Oscillator 

A 249 (* 10) MHz signal from A7 249 MHz Phase Lock Oscillator is mixed with the output of the 275 
aMHz Phase Lock Oscillator to produce a signal to A8 249 MHz Phase Lock that is in the range of 16 MHz 
to 38.5 MHz. A18 also sends 275 MHz to A21, where it is mixed with 280 MHz from A20 Third Converter. 
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A21 275 MHz Phase Lock 

In A21 275 MHz Phase Lock, the signal from the 275 MHz oscillator in A18 is mixed with 280 MHz from 
A20 Third Converter, and the difference frequency is sent to  the Phase/Frequency Detector for com- 
parison with the reference frequency from A1 1. If the two input frequencies are out of phase, a correction 
voltage from the Phase/Frequency Detector will force a change in the 275 MHz oscillator frequency until 
the inputs are in phase. 

A1 1 50 MHz Voltage-Tuned Oscillator (VTO) 

The 50 MHz VTO is used to tune the Pilot Third Local Oscillator =k 250 kHz corresponding to the spacing 
between the lock points in A7 249 MHz Phase Lock Oscillator. This is accomplished by providing a 
reference frequency to the Phase/Frequency Detector of A21 275 MHz Phase Lock. The reference frequen- 
cy is either 5 (k0.75) MHz or 2.5 (k0.300) MHz, depending on the selected frequency span. For spans 
> 100 kHz but < 1 MHz, the 50 (k 7.5) MHz oscillator frequency is divided by 10; for spans of 100 kHz or 
less, the frequency is divided by 20. For spans greater than 1 MHz, the VTO is not swept; the sweep is ap- 
plied to  A23A1 YIG-Tuned Oscillator (the first LO). 

The frequency to  which the 50 MHz oscillator is tuned is determined by the output of the Summing 
Amplifier, whose inputs are the 50 MHz SWEEP and 50 MHz TUNE signals from A22 Frequency Control. 
For sweep times of 10 sec or longer, the Slow Sweep Filter is switched into the circuit t o  filter off low- 
frequency components (on the 50 MHz SWEEP and 50 MHz TUNE lines) which in the most narrow band- 
widths (30 Hz and 10 Hz) might cause spurious responses. 
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FRONT PANEL, CIRCUIT DESCRIPTION 

A5 Front Panel includes the following subassemblies: 

A5A1 Keyboard 

A5A2 Rotary Pulse Generator 

A5A3 DC Input Connector 

A5A4 Blocking Capacitor 

A5A5 Input Select 

Also included are K1 Input Relay and AT1 Step Attenuator (0 to  70 dB in 10-dB steps). 

A5A1 Keyboard 

A5A1 Keyboard includes all the front-panel pushbutton key-switches and indicator LEDs. (Refer to  A1 2 
R F  Section Interface for a description of the key-switch circuitry.) The LEDs, which are driven by A12, 
indicate the status of pushbuttons, except for INSTR CHECK indicators I (DS2) and I1 (DS3). 

The INSTR CHECK indicators are used with a self-test routine that is run whenever the LINE switch is 
placed ON or the key is pressed. The self-test routine checks the digital circuitry in A14 Memory, 
A1 5 Processor, portions of A1 2 RF Section Interface, and A3 Digital Storage in the IF-Display Section. 
Both LEDs are lit until the self-test routine is completed. If both LEDs remain on, the trouble is probably 

in A14 or A1 5, INSTR CHECK I1 indicates a probable trouble in A1 2 or the Instrument Bus, and INSTR 
CHECK I indicates a probable trouble in the A3 Digital Storage section of the IF-Display Section. 

A5A2 Rotary Pulse Generator 

A5A2 Rotary Pulse Generator (RPG) is operated by the DATA knob on the front panel. The rate and 
direction of rotation of the knob are transmitted to A12 RF Section Interface on the Q)1 and the @2 lines. 

A5A3 DC Input Connector 

A5A3 DC Input Connector is normally used for signals which have no  DC component. It is selected when 
the SIGNAL INPUT 1 pushbutton is pressed, energizing K1 Input Relay. This circuit is protected by fuse 
A5A3F1. 

A5A4 Blocking Capacitor 

" A5A4 Blocking Capacitor prevents any dc component (up to  +50 VDC) of the input signal from getting 
into the Step Attenuator or Input Mixer. It has a frequency response of 100 kHz to 1.5 GHz. 



A5A5 Input Select 

The Input Select circuit includes two pushbutton switches, each with an indicator LED in its center. 
SIGNAL INPUT 1 selects the input through the DC Input Connector (Input Relay energized) for frequen- 
cies from 100 Hz t o  1.5 GHz. SIGNAL INPUT 2 selects the input through the Blocking Capacitor for 
frequencies from 100 kHz t o  1.5 GHz (Input Relay deenergized). The signal, in either case, is sent through 
ATl ,  the 0-70 dB Attenuator, t o  A23A2 First Converter. 

When SIGNAL INPUT 1 is selected, the Input Relay is energized (refer to  A12 R F  Section Interface) 
and LED indicator DS 1 1 is lit by + 15V through R 1, since a Darlington Pair in A 12 conducts, grounding its 
cathode. (DS 12 is off because its anode is grounded.) When SIGNAL INPUT 2 is selected, the Input Relay 
is deenergized, turning off DS11 and applying +15V to  DS12 through the relay coil t o  light the SIGNAL 
INPUT 2 indicator LED. 

ONISTAN DBY Control 

When the LINE switch is in STANDBY, a circuit is completed to  A26 Motherboard t o  light STANDBY 
indicator LED DS1. The LED is lit when the instrument is in STANDBY or when regulated power to  the 
instrument is removed during thermal shutdown. 

PROBE POWER 

The PROBE POWER connector provides power for active R F  probes such as HP 1121A or HP 1120A 
Active probes. Three diodes on A26 Motherboard are in the -1 5V line from A24 Regulator, resulting in 
about - 13.4V t o  the connector. 

Reference Level Amplitude Calibration 

AMPTD CAL screwdriver adjustment R3 provides a REF LEVEL CAL voltage t o  A22 Frequency Control. 

CAL OUTPUT 

The CAL OUTPUT connector provides a 20 MHz, -1 0 dBm signal from A1 6 20 MHz Reference. 



Table 9-4. A5 Front Panel, Replaceable Parts 

1 

Reference 
Designation 

4 5 

A5 
ASbTt 

As081 
AS082 
A5083 
A 5 J 1  
A552 
A5J3  
A5J4  
A5J5 

A5JG 
A5J7 
A5J8  
A5J9  
A5310 

A5K1 

A5R1 

A5RPG1 

A551  

1 5 ~ 1  

A5AID8 l  
A5AlDsZ 
A51 1083 
AsAIDS~ 
A5A 1DS5 

A3AlDSb 
1511987  
ASAlDS5 
A5AlDSV 
A ~ A l D 8 1 0  

4 5 A l J 1  

A 5 A l 3 l -  
A 5 P l 8 ~ 9  

~ S l l U l  
A5AlU2 

A s A l x D 8 I  
A511XDS2 
A54IXDS3 
b S A l  XDS4 
ASAlX085 

ASAlXDSb 
ASAIXDS7 
AS11 XDS8 
C5blXDS9 
ASPlXDSlO 

A5 A2 

bSA3 
A5A3 
A5A3F1 
A5A3J1 
A5A4 
A5A5 

A515091 
A515DS2 

A ~ A ~ R !  
~ 5 ~ 5 R 2  

ASASS1 
Ash582 

Mfr 
Code 

28480 

28480 
28480  

28480 
28480  
28u80  

28480  

28480 

28480 

28480 

28480 

28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480  
28480  
28480 
28480 

28480 

28480 

11236  
11236  

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 

28480 
28480 
28480 
28480 
28480 
28480 

28480 
28480 

24546  
24546 

28480 
28480 

Mfr Part Number 

85600-b0051 

85680-60050 
08568-60117 

5082.4589 
5082-4684 
5082-4684 

5060-0967 

3106-0024 

2100-2488 

5060-0329 

3101-2193 

15680-60019 

s081.4514 
5082.4584 
5082.4534 
5012-4s84 
5012-4s84  

5082-4584 
9082-4584 
5082-4584 
5082.4584 
5082-q584 

1251-4828 

5 0 6 0 - W J b  

750-8I -UY70 
750-81-R470 

1200-0010 
1200-0010 
1200-0010 
1200-0910 
1200-0010 

1200-OU10 
1200-0010 
1200-0010 
1200-0010 
1200*0010 

5060-0329 

85680-(0099 
85680-60116 
1535-3716 
1250-1557 
85680-60053 
85680-60117 
5082.4184 
5082.4584 

C4- l /E-TO- l471-F 
~4-1/8.?0-1471.t 

5060-9456 
5060-PYJb 

HP Part 
Number 

85680-60051 

85680-60050 
08568-60117 

1990-0487 
LPVO-0486 
1900.0486 

5060-0467 

3106-0024 

2100-2488 

5060-0329 

3101-2193 

85680-60019 

1990-0487 
1990-0487 
1990-0487 
1994-0487 
1990-0487 

1 ~ ~ 0 - 0 4 8 7  
1990-0487 
1990-0487 
1990-0487 
1990-0407 

12S l -4828  

5060-9436 

I010 -0203  
1810-0203 

1200-0010 
1200.0UlO 
1 2 0 0 ~ 0 0 1 0  
1200-0010 
1200-0010 

1200-0010 
1200-0010 
1200-0010 
1200-0010 
1200.0010 

5060-0329 

85680-b0059 
85680-60116 
1535-3716 
1250-1557 
85680-60053 
85680-60117 

1990.0487 
1990-0U87 

0757-1oVu 
0757-1094 

5060-9436 
5060-9436 

Q ~ Y  

1 

1 

1 
2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

10 

1 

49  

2 

10  

1 
1 
1 
1 

2 

2  

2 

Description 

FRONT PANEL(INCLUDES ASP1 K~VBOARD,  
ASP3 CONNECTOR ASSYtDC INPUTI 1514 
BLOCKING CIPACITORI Wl-mJr AND W31) 

75-OH" VERSION OF 85680-60051 
INPUT ATTENUATORIERROR CORRECTION ROM 
REPLACEMENT ASSEMBLY (INCLUDES W42 AND A12U17) 
LEO.VISIBLE LUMIIN~C~MCO I F ~ ~ o M A - M A X  
LEO-VISIBLE LUM-INTalMCO IF82O"A-MAX 
L ~ 0 . v I s I d L e  LuM- INT~ IMCD IF82uMA-MAX 
P/O W31-NOT SEPARATELY REPLACEABLE 
CONNECTOR, WLE, PROBE POWER 
P I 0  A5A3-NOT SEPARATELY REPLACEABLE 
P/O A5A4-NOT SEPARATELY REPLACEABLE 
P I 0  A5AT1-NOT SEPARATELY REPLACEABLE 

P I 0  A5AT1-NOT SEPARATELY REPLACEABLE 
P/O A5AT1-NOT SEPARATELY REPLACEABLE 
P/O A5K1-NOT SEPARATELY REPLACEABLE 
P I 0  A5K1-NOT SEPARATELY REPLACEABLE 
P/O A5h1-NOT SEPARATELY REPLACEABLE 

SWITCH, C O N  SM4 0-26 

RESISTOR-VAR CONTROL CCP 10K 10% L I N  

ROTARY PULSE GENERATOR 

SWITCH, ROCKER SPDT 

BOARD 48SEMBLV# KEYBOARD 

LEO-VISIBLE LUM-INT'IMCD IF~ZOMA-MAX 
LED-VISIILE LUM-INTCIMCD IFa20MA-MAX 
LED-VISIBLE LUY-INT8IMCD IF82OMA.MAX 
LED.VISIBLC LUM-IRTalMCD ICa2OM4-MAX 
LED-VISIBLE LUM-INTWIMCD IF82OYA-MAX 

LED.VISI8LE LUM.INTmlMCD IF820Mb-MAX 
LED.VISIBLE LuM-INTI~MCD IF82OMA.MAX 
LED-VISIBLE LUM-INT8lMCD IF82OMA-MAX 
LED-VISIBLE LUM-INT8lMCD IF82OMA-MAX 
LED-VISIBLE LUM-INTalMCD IF820MA-MAX 

CONRECTDU 50-PIN M POET TYPE 

SWITCH, PC BOARD (SEE FIGURE 6-7 FOR KEYS) 

NETCORK-RE5 8.PIN-SIP . l -PIN-SPCt 
N E T ~ O R K - R t S  8-PIN-SIP -1-PIN-SPCG 

SOCKET-TUBE 2-CONT 
SOCKET-TUBE 2-CONT 
SOCKET-TUBE 2-CObiT 
SOCKET-TUBE 2-CONT 
SOCKET-TUUE 2-CDkT 

SOCKET-TUBE 2-CONT 
SOCKET-TUBE 2-CONT 
SOCKET-TUBE 2-CDNT 
SOCKET-TUBE 2-COY1 
S0CrtT-TUBE 2mCONT 

ROTARY PULSE GENERATOR (RPG) 

CONNECtUR LssEMBLY, DC I ~ P u T  
CONNECTOR ASSEMBLY, DC INPUT 75R(OPTION 001) 
FUSE, 1/8AMP 
COIVNECTOR, BNC FEM4LE TO SMC FEWALE 
BLOCKING CAPACITOR ASSEMBLY (REFER TO FIGURE 6-11) 
BOARD ASSEMBLY, [NPUT SELECT 
LEP-V IS IBLE LUW- IVT= IMCD IFmZOMb-MAX 
LED-VISIBLE LuM-I~T=~MCD IF~ZOM~-MAX 

RESISTOR 1 . 4 7 ~  1% .12Sw F TC80t-100 
RtSISTOP 1 . 4 7 ~  1% .125W f TCaOt-100 

SWITCH, PC BOARD (SEE FIGURE 6-7 FOR KEYS) 
SWITCH, PC BOARD (SEE FIGURE 6-7 FOR KEYS) 
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Figure 9-1 8. A5 Front Panel, Assembly and Component Locations 
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YIG-TUNED OSCILLATOR PHASE LOCK, CIRCUIT DESCRIPTION 

A6 YIG-Tuned Oscillator (YTO) Phase Lock consists of circuitry to  phase lock the YTO to a reference 
voltage from A16 20 MHz Reference. A lock indication is provided, and a filtered output of the Pilot Third 
IF Amplifier circuit is routed to A17 Frequency Counter. For wide sweeps, a Sample/Hold circuit retains 
the output voltage. 

20 MHz Reference Amplifier 0 
The 20 MHz Reference Amplifier uses C2, C3, and L2 to match the 20 MHz, 50-ohm input from A16 20 
MHz Reference to the ECL-driving differential amplifier (QS, Q6). R1 and R3 set current levels, and R2 
sets the voltage swing to drive an ECL input. 

Pilot Third IF Amplifier @ 

The Pilot Third IF Amplifier uses a voltage feedback pair ( Q l ,  Q2), which provides about 20 dB gain and 
two outputs. VR2, C6, and R7 provide bias and feedback. R8 serves to match the amplifier input to 50 
ohms and (with R9) to set gain. R12 and R13 set current in Q2. C8 is a dc block to the 15 - 25 MHz Band- 
pass Filter (BPF), CI  I ,  L,3, C12, L4, C13, and 1-5. R7 stabilizes the impedance at the filter output. Q3 and 
Q4 are an ECL-driving differential amplifier. 

Phase Frequency Detector 0 
The Phase Frequency Detector is a dual D flip-flop, 4-pi-radian type detector consisting of U IA and UIB. 
If signals at pins 6 and I I are in phase, outputs at 2 and 14 will cancel when summed. If the signals are out 
of phase, outputs 2 and 14 will sum t o  an offset. When both flip-flops become set with active high (Q out- 
puts at logic high), U2C pin 14 resets both U 1A and U1 B. R2 1 ,  R22, and C15 provide a dc level to  the Loop 
Amplifier that is midway between logic high and logic low, while R19, R20, R23, R24, and R25 pull down 
outputs. R4 sets the D input of Li1B high while U3A, RSS, and C43 allow the D input of UIA to be high or 
low. A logic low at U3 pin 1 disables the Phase Frequency Detector. 

Loop Amplifier @ 

The Loop Amplifier uses a high-speed, high-gain, monolithic op  amp, U4. I t  is configured as an integrator 
with a zero at 1 kHz because of C22 and R35. R31 through R34, C17, and C18 set gain at 6 dB and sum and 
filter the outputs of the Phase Frequency Detector. U3C shorts the integrator to disable it. 

Loop Filter SamplelHold '@ 

The Loop Filter Sample/Hold circuit can be switched to several configurations: 

10 kHz break point, 9 dB atteni~ation  sing R36, U3D, Q12, C24, and R44 

Loop grounded using U3B and Q12 

Sample and hold using Q12, R44, and C24 

Q7 and Q8 switch the sample and hold, and C47 balances the charge on Q12. V R l  is a level-shift Zener 
diode. Other resistors provide bias and voltage levels as needed. 



Buffer Amplifier @ 

The Buffer Amplifier consists of high input impedance dual FETS (Q13A and Q13B) in a differential stage 
whose unity gain is due to feedback. Q11 improves loop gain and gives a level shift. R48 sets source cur- 
rent, and R49 biases Q1 l .  R51 and C46 protect the YTO lock voltage from external loading. 

Phase Lock Indicator 0 
The Phase Lock Indicator circuit (using U2A, U2B, and R27) senses when either pins 2 and 15 (non- 
inverting outputs) or pins 3 and 14 (inverting outputs) from UIA and UIB are high. This condition 
signifies UNLOCK. Because of the 20-MHz pulse train at U2A pins 4 and 5 and U2B pins 6 and 7, the 
signal must be filtered (CR26, C16) to provide a signal of less than -953 mV to turn on U6A. U6A lights 
LED indicator DS2 and produces a TTL logic high when the loop is unlocked. 

Switched Filter and Amplifier @ @ 

A 10 - 30 MHz signal at J1 from A10 Pilot Third Converter is fed through the Switched Filter and the 
Amplifier, where i t  goes through 53 to A17 Frequency Counter. The Switched Filter consists of two band- 
pass filters (one at 10-20 MHz and one at 20-30 MHz) and diodes to provide switching of the signal through 
the bandpass filters. L12, L13, C26, C23, R62, and R63 provide isolation for the switching voltage. 

The Amplifier is a voltage-feedback pair (Q9 and Q 10) with a 3-db pad on the output. 

Filter Control 0 
The Filter Control detects the signal at the collector of QIO in the Amplifier using CR2 and its associated 
bias resistors (R70 and R7l)  and C42 and R72 as a filter. U6C senses when the signal is too low and toggles 
J K  flip-flop U7A, which switches filter driver U6B in search of a larger signal in the other passband of the 
Switched Filter circuit. 



A6 YIG-TUNED OSCILLATOR PHASE LOCK, TROUBLESHOOTING 

Lock and Roll Theory 

To aid in troubleshooting this assembly, an understanding of a phase locking technique called "lock and 
roll" is needed. For frequency spans greater than 1 MHz, the center frequency is phase locked only during 
the retrace period. The waveforms in Figure 9-21 and in the schematic for this assembly should be 
consulted. 

Please note the following information about the waveforms. No timing information or voltage levels are 
given. The timing is controlled by the Sweep Time and the time needed for the A15 Processor to do  certain 
tasks. The transistions are important and must occur as shown. The voltages of the first three waveforms 
are TTL levels. The voltage levels on the last two waveforms will vary depending on the center frequency 
and the frequency span that is selected. 

The lock and roll sequence begins with LHLD (A6P2-9) going high. It is assumed that the center frequency 
is not being tuned. 

The YTO loop is closed when LfILD goes high. The sweep lines on A22 Sweep Generator are grounded. 
The YTO LOCK (A6TP8) voltage is set to  OV by the following: 

a. HGND, (A6P2-lo), which is high, shorts the Loop-Amplfier @ and the Loop Filter @ . 

b. HBWW, (A6P2-12), which is low, opens JFET switch U3D further ensuring that the loop filter input is 
OV. This is necessary as the Phase Frequency Detector @ is on. 

The A15 Processor counts the Pilot IF and calculates whether the YTO DAC needs to  be readjusted. 

When HGND goes low, HBWW goes high. This turns on the Loop Amplifier @ and the Loop Filter 
Sarnple/Hold @ . A YTO Lock voltage proportional to  the phase error between the 20 MHz Reference 
and the Pilot IF is derived and sent to  the YTO FM Coil Driver on the A22 Frequency Control. 

LHLD goes low turning off the phase detector and HGND now goes high shorting out the loop integrator 
and loop filter. This insures that the YTO LOCK voltage does not  change. The A15 Processor then starts 
the sweep on the A22 Frequency Control. Several milliseconds after the sweep has been completed, LHLD 
goes high and the procedure is started over again. 

Troubleshooting 

For frequency spans greater than 1 MHz, the YTO Loop CLOSED and YTO UNLOCKED LEDs should 
be flashing. This is an indication that the lock and roll is working. In the lock and roll mode, the PILOT IF 
(KSK, [j ) should be very close to 20 MHz when the marker is placed at mid screen. The smaller 
the frequency span, the closer it will be to  20 MHz. (For 1500 MHz span, +3 MHz is typical, for 2 MHz 
span, +3 MHz is typical.) 

If the Sample and Hold @ circuitry is defective, the displayed signals will often appear to  be drifting 
when in spans greater than 1 MHz. This is especially true in the mode. This causes an offset in 
the marker readout of the signal frequency. 
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Figure 9-21. A6 YTO Phase Lock Timing Waveforms 
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If either the YTO UNLOCK or the YTO ERROR messages appear, the sweep rate will be very slow as the 
A15 Processor spends most of its time trying t o  lock the system. A jumper from A15TP8 (STS) to  

A1 5TP11 (TI)  followed by will start the analyzer sweeping. If the jumper is then removed, the A1 7 
Frequency Counter can be used for troubleshooting. 

- . 0 v 

First check t o  see if signals are present at TP1 and TP2. Use KSK to  count the Pilot IF signal. A signal 
in the 10-30 MHz range indicates A23, A7 A9 and A10 are working properly. If a signal outside of this 
range is present (often less than 1 MHz), either the loop is broken or the A17 Frequency Counter is de- 
fective. A Tee connector can be inserted into the loop at any point t o  measure the frequencies present. 
The overall RF Section Analog Block diagram indicates the signal levels that are present. 

In the phase locked spans of 1 MHz or less, the YTO Loop CLOSED LED remains on. The PILOT IF 
should always be 20 MHz. HBWW and LHLD will be high and HGND will be low. The ramp waveforms 
at TP3 and TP8 are indicated on the schematic. The ramp is caused by the phase voltage tracking the 
frequency sweep of the 50 MHz VTO. 



Table 9-5. A6 YIG-Tuned Oscillator Phase Lock, Replaceable Parts ( I  o f  3) 

Reference 
Designation 

A b 

AbCt 
AbCz 
AbC3 
AbC" 
AbC5 

AbCb 
AbC7 
AbC6 
1 4 ~ 9  
4 6 ~ 1 0  

A b C l l  
AbC12 
AbCl3 
AbC14 
AbC15 

AbClb 
)LC17 
AbCl8 
AbClP 
AbCeO 

AbC81 
AbC22 
AbC23 
AbC24 
AbC25 

AbCZb 
AbCa7 
AbCZ8 
AbC29 
AbC30 

I b c 3 1  
AbC3Z 
AbCl3 
AbCS4 
AbC35 

AbC3b 
AbC37 
AbCf8 
AbCI9 
AbC40 

A w l  
AbC4Z 
AbCP3 
AbC41 
AbC45 

AbC4b 
AbC47 

AbCR1 
AbCR2 
AbCR3 
AbCR4- 
AbCR13 

AbCRl4 
AbCRl5 
AbCRlb 
AbCRl7 

AbDal 
AbD82 
AID81 

AbJ1 
AbJZ 
AbJ3 

AbL l  
AbL2 
AbL3 
AbL4 
AbL.5 

AbLb 
AbL7 
ALL8 
AbL9 
AbLlO 

Qt Y 

1 

19 
1 
1 

4 
1 

2 

1 
2 

1 

1 
1 

2 

2 
1 
1 

I 

1 
1 

7 

3 

2 

1 
2 
2 

2 
2 

1 

HP Part 
Number 

85680-boo11 

Olb0-2055 
01bO-2203 
0160-2202 
OlbO-2055 
Olb0-2055 

Olb0-2055 
OlbO-2055 
01bO-2055 
0160-2055 
OlbO-2055 

0140-0193 
OlbO-2255 
01YO-0193 
01bO-2055 
Olb0-4084 

0140-0196 
0140-0194 
0140-0194 
0160-2055 
OlbO-2055 

0160-0301 

OlbO.Olb3 
01b0'012? 

0 lb0 -0945  
0140-0193 
0140-0192 
0160-2264 
01bO-2254 

0140-0193 
0140-0192 
QlbO-0945 
Olb0.2055 
0160-2055 

01b0-2055 
0160-4084 
olbO.ZO55 
01b0-2055 
0160-2055 

0160-205s 
OlbO-345b 
OlbO-2055 

01bO-2437 
0160-2199 

1901-0040 
1901-0040 
1901-0040 

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

1990'0487 
1990-0487 
1990.0487 

1250-0b90 
1290-0b90 

9100-2257 
9100-3319 
9100-1619 
9100-3319 

9100-2259 
Q l00-225b  
9 1 0 0 - l b l q  
9100-1618 
9100-2259 

Description 

BOARD ASSEM8LY# YIG-TUNED OSCILLATOR 
PHASE LOCK (INCLUDES N221 

CAPACITOR-FXD .OlUF t 8 0 - 2 0 1  1OOVDC CER 
CAPACITOR-FXD 91PF t-5% 30OVOC MICA 0 t 7 0  
CAPACITOR-FXD 75PF +-5% 300VOC MICA 
CAPACITOR-FXD .OlUF t8O-20% lOOVDc CER 
CAPACITOR-FxD .OlUF t80 -20% lOOVDC CCR 

CAPACITOR-FXD .0lUF +80-20X ~oOVDC CER 
CAPACITOR-FXD .OlUF t8U-20X lOOVDC CER 
CAPACITOR-FXD .OlUF t8O-ZOX lOOVDC CER 
CAPACITOR-FXD .OlUF t8U-ZOX lOOVOC CER 
CAPACITOR-FXO l ~ l ~ r  +80-20% ~ U O V D C  CER 

CAPACITOR-FxD U2PF t - 5 %  30ovDC MICA 
CAPACITOR-FXD 8,LPF +-.P5PF SOOVDC CER 
CAPACITOR-PxD 82Pf t -5X  3oOVDC MICA 
CbPACITOR-FXO ,OlUF t 8 0 - 2 0 %  lOOVDC CER 
CAPACITOR-FXD e lU?  t-2OX SOVDC CER 

C A ~ A C I T O R - F X O  ~ S O P F  t - 5 ~  ~OUVDC MICA 
CAPACITOR-PXD l l O P F  t - 5 %  3OOVDC MICA 
CbPACITOR-CXD 11OPF +-5% ~OOVDC MICA 
CAPACITOR-FxD .OlUP t8O-20% 1OOVDC CER 
CAPACITOR-CXD ,oIUC +80-20% lOOVDC CER 

NOT ASSIGNED 
CAPACITOR-FXD .OlZUF +-LOX 200VDC POLYE 
k0T A88IGNED 
CAPACITOR-FXD ,033l~F +-10% 2OOVOC POLYE 
CAPACITOR-FXD 1UF +-?OX 25VOC CER 

CAPACITOR-FXD 9 1 0 ~ ~  +-5% ~ O O V D C  MICA 
CAPACITOR-CXO 82PF +.SX 3oOVDC MICA 
C A P A C ~ T O R - F X D  b l P F  +-SX 300VDC MICA 
CAPCCITOR-FXD 2OPF +-5% SOOVDC CER 01-30 
CAPACITOR-FXD 7.5PF t-,,?5PF 500VOC CER 

CAPACITOR-FXD 8ZPC +-5% 3 0 0 ~ 0 ~  MICA 
CAPACITOR-FXD b8PF +-SX SOOVDC MICA 
CAPACITOR-?XD SlGPF +-5X ~OUVOC MICA 
CAPACITOR-FXD .OlUF +80-20% lOOVOC CEC 
C A P A C I T O R - C X D  .DIUF + 8 0 - 2 0 ~  ~ U U V O C  C C R  

CAPACITOR-FXD .01UF +80-20% 10OVDC CER 
CAPCCITOR-FXD ,lUF +-20% SOVDC CER 
CAPACITOR-FXD .olUF +80-20x LOOVDC C C R  
CAPACITOR-CXO .OlUF +80-ZOX 1OOVDC CER 
CAPACITOR-FXD , 0 1 ~ r  t80.20~ ~ U U V D C  CER 

CAPACITOR-FXD .OlUF +80=2OX 1OOVDC CER 
CAPACITOR-PXD lOOOPF + - l o %  lKVDC CER 
CAPACITOR-FXO ,oLUC t80-20X ~oOVDC CCR 
NOT AISIGNED 
NOT ABSIGNED 

CAPACITOR-FOTHRU 5000PF +80 -20% 200V 
CAPACITOR-fXD 3OPF +-5X 300VDC MICA 

DIODE-SWITCHING 30V SOMA 2N8 DO-35 
DIODE-SWITCHING 30V SOMA 2NS DO-35 
DIODE-SWITCHING 30V SOMA 2N8 00-35 

NOT ASSIGhED 

DIODE.8NITCHING 3OV 5dMA 2NB 00.35 
DIODE-SkITCHING 3uV 50MP 2N8 00-35 
OlODE-SWITCHIMG 30V SOMA 2NS 00-35 
DIODE-SWITCHING 30V SVMA 2NS 00-35 

LED-VISIBLE LUM-INTalMCO IFa20MA-MAX 
LLD-VISIBLE LUM-INTmlPCO IFm2UMA-MAX 
LED-VISIBLE L U M - I N T ~ ~ M C D  IP.ZOUA-MPX 

PART OF W22 
COkhECTLlR-RF SMB M SGL-MOLE-Fh 50mOHM 
C0"NECTOR-RF 8MB M SGL-HOLE-FR '$0-OHM 

NOT 4bSIGNED 
COIL-MLD 820Ntl IOX 0.32 . 0 ~ S D r . 2 5 ~ t i - k o r  
'?OIL-~LD 740NH 2X ,155Dx,375LG-NOM 
COIL-MLD 6.8Un LOX 0.50 ,155OX.375Lti-QOM 
SOIL-MLD 7WNH 2X ,155DX.375LG-VOM 

COIL-MLD 1,5UH 10% B.32 ,u95DX,25LG-kUM 
COIL-WLD S60Nn 10% 0.34 ,095OX.25LG.NO* 
COIL-MLO b,BUH 10% 0550 ,155DX.375Lti-NOW 
COIL-MLD 5 . w  1 0 ~  us45  , 1 ~ 5 ~ ~ . 3 7 5 ~ ~ - k 0 h i  
€OIL-MLD 1.5Uh !OX 0.32 ,u95DX.25LG-NOM 

-- - 

Mfr 
Code 

28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

7213b 
26480 
72136 
28480 
28480 

7213b 
72136 
72136 
28480 
28480 

28480 

28480 
28480 

28480 
72136 
72136 
28480 
28480 

72136 
f 2 1 3 b  
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 

28480 
28480 

28480 
28480 
28480 

28480 
28480 
28480 
28480 

28480 
28480 
28480 

28480 
28U8U 

28480 
28480 
28480 
28480 

28480 
284811 
28480 
t 8 4 8 0  
28480 

Mfr Part Number 

85680-60011 

Olb0-2055 
OlbO-2203 
0 lbO-Z202 
Olb0-2055 
OlbO-ZUS5 

OlbO-ZUSS 
Olb0-2055 
Olb0-2055 
0 lbO-2055 
0160-9055 

D M ~ ~ E ~ Z O J O J O O W V ~ C R  
0140-2255 
D~l5EB~OJO3OOWVlCR 
OlbO-2055 
0 lb0 -4084  

D M l S ~ l S l J 0 3 0 0 h ~ l C ~  
DM15~ l l l J0300HV1CR 
D M ~ S F I ~ I J O J O O W V ~ C R  
Olb0-2055 
OlbO.2U55 

0160-0301 

Olb0-01b3 
OlbO'Ol2? 

0160-0945 
D~ i5Eb20J0300*V lCR 
DM15Cb80,J0300WVlCR 
0160-22b4 
01b0-2254 

~Pl5E82OJ0300WVlCR 
DM15LbB0J0300~VlCR 
01b0109US 
OlbO-LOSS 
0160-2055 

0 lb0 -2955  
OlbO-4060 
0160-2055 
0 lb0 -2055  
Olb0-2055 

01bO-2055 
Olb0-3456 
01b0-2055 

0160-2437 
0 lb0 -2199  

1901-0040 
1901.0040 
1901-0040 

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

5082'YS84 
5082.4584 
5082-0584 

1250-0690 
1250-0190 

9100-2257 
9100-3319 
9100-1619 
9100-3319 

9100-2259 
9100.2256 
9100-1619 
9100-1616 
9100-2259 



Table 9-5. A6 YIG-Tuned Oscillator Phase Lock, Replaceable Parts (2 o f  3) 

See introduction to this section for ordering information 
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Reference 
Designation 

A b ~ l l  
A6L12 
AbL l3  
A 6 ~ 1 4  
AbL l5  

A b L l b  

A101 
AbQP 
AbE1 
AbO4 
4605 

~ b ~ b  
AbE7 
AbQ8 
AbQV 
A6010 

A6011 
AbOl2 
Ab013 

AbRI 
A6R2 
AbR3 
A6R4 
~ b ~ 5  

~ 6 ~ 6  
A ~ R T  
AbR8 
AIR9 
A ~ R ~ O  

A 6 R l l  
AbRlP 
AbR13 
I b R l U  
AbRlS 

AbRlb 
A b ~ l 7  
A6R18 
AbRi9 
AbRZO 

AbRZl 
AbR22 
AbR23 
A b ~ 2 4  
AbRZ5 

AbR2b 
AbR21 
~ 6 ~ 2 8  
AbR29 
AbR3O 

A b ~ 3 1  
AbR32 
AbR33 
AbR34 
A6R35 

AbR36 
ALR31 
AbR38 
c ~ R ~ Q  
A b ~ 4 0  

AbRUl 
AbRUv? 
A6R43 
4bR44 
AbR45 

AbRBb 
AbRUl 
A6R48 
AbRUQ 
4bRSO 

AbR51 
AbRSP 
AbRS3 
AbR54 
bbR55 

S 

Mfr 
Code 
28480 
28480 
28480 
28480 
28480 

28480 

28480 
28480 
04113 
04713 
U b l l f  

04113 
28480 
28480 
04113 
28480 

28480 
21480 
28480 

24546 
2454b 
2454b 
24546 
24546 

24546 
2US4b 
2454b 
24546 
24546 

24546 
24546 
24546 
24546 
24546 

Z U S U ~  
24546 
2454b 
24546 
24546 

24546 
14546 
24546 
24546 
2454b 

24548 
2454) 
2454b 
2454b 
24546 

2454b 
24546 
24546 
24546 
2454b 

24546 

245Ub 
24546 

2454b 
2454) 
19701 
24546 
2454b 

24546 
24546 

2454b 
24546 
2454b 
01121 
24546 

Mfr Part Number 

9100-2251  
9100- I600  
9100- i$20  
9140-009b 
9140-009b 

9140-009b 

1854-0019 
1854-0019 
ZN3251 
2N3251 
ZN3211 

2N32Sl  
1854-0404 
1854-0404 
ZNSlT? 
1854-0909 

1853-0050 
1855-0020 
18S5-0049 

C4-1/8-TO-147t-t 
C4-1/8-T0-11IR-t 
~ U - l t 8 - 1 0 - 3 1 b ~ - C  
[a- l l8-TO-1471-P 
~ Y - l I ~ - ~ 0 - 2 b l O - C  

c4-1/8-10-14?1-t  
~ 4 - 1 / 8 - 1 0 - 2 1 5 ~ - t  
C4-1/8-10-42R2-t 
C4.1/8-t0-619R.C 
c a . l ~ ~ - t o - ~ s l - r  

CU~ l /8 -TO-Z lSR- t  
~ 4 - 1 / 8 - f 0 - 2 1 S R - t  
c u - i / I - ~ o - l ~ R o - ?  
C4-1/8-TO-381R-P 
C U - L / ~ - T O - ~ ~ R ~ - C  

~u- i /8 -To- l78R- l !  
CU-1/8-TO-13IR-t 
C4-1/8-T0-3lbR-? 
c s - i / 8 - i o - l ~ T i - r  
C4-1 /8 - fO-1471-~  

C 4 - 1 / 8 ~ T O - l O O ~ - P  
C U - ~ / ~ - T O - ~ O O Z - C  
CB-L/8-T0-1471-? 
c u - i t b - i o - i 4 7 i - ~  
C4-148-TO-1411-t 

C4-1/8-T0-1001-t 
C4- l I8-TO-1471-t  
C U - I I ~ ~ T O - ~ ~ O ~ ~ ~  
C U - l I 8 - ~ 0 - l b Z L - ~  
CU-1/8-TO-3481-t 

C U - l I 8 * T 0 - 1 4 7 1 - ~  
C4-1/8-T0-1471-r 
C4-118.19-1411-F 
~ 4 - 1 / 8 - t 0 - 1 4 7 1 - ~  
C4-1/8-TO*l212-C 

~4-1 /8 -T0-2871-F  

~ 4 - 1 / 8 * T 0 * 2 b l l - C  
C4-1/8- t0-1002-*  

Cu-$18-TO-1002-f 
C 4 - 1 / 8 ~ ~ 0 - ~ 1 5 1 - t  
M t U ~ l / 8 - T 0 - 1 3 3 2 - t  
C4-1/8-TO-Sl lR- t  
C4-1/8-?0-1002-? 

C4-118-70-4b42-F 
C4-1 /8 - t0 -422 l - r  

CU-1/8-TO-1002-F 
C4-118-TO-2610-? 
C 4 - 1 / 8 - ~ 0 - 2 1 5 1 - ~  
CBIOSS 
C4-1/8-T0-1002-t 

HP Part 
Number 

9100-2256 
9100- lb2O 
9100- lb20  
9140-0096 
9140-0096 

9140-0006 

1854-0019 
1854-0019 
1853-0007 
1853-0007 
1 8 5 3 ~ 0 0 0 7  

1853-0007 
1854-0404 
1854-0404 
1854m0345 
1854-0009 

1853-0050 
1855-0020 
1855-0049 

0751-1094 
0198-3431 
0698-3444 
0757-1094 
0698-3132 

0757-1094 
0698-3441 
0757-0316 
0157-0418 
0751.0420 

0696-3141 
ob98.3441 
0757-0398 
Ob91)-3446 
0757-0316 

0b98-3439 
0698-3437 
0698-1444 
0751-1094 
0757-3094 

0757-0442 
0751-0442 
0751-1094 
0757-1094 
0757-1094 

0157-0280 
0751-1094 
075T-0424 
0751-0447 
0698-3152 

0751-1094 
0751-1094 
0751-1094 
0757-109U 
0751-0404 

0698.3151 

0b98-0085 
0757-0442 

0751-0449 
Ob98-0084 
0751-0289 
0757-0416 
0751-0442 

0698-3162 
Ob98-3154 

0757.0442 
0698.3132 
0698-0084 
Ob63-1055 
0757-0442 

Q ~ Y  

2 

3 

2 

4 

2 

1 
1 

1 
1 
1 

13 
2 
2 

4 

4 
2 
1 
z 

1 
2 

a 

1 

8 

2 

1 
1 
1 

1 

1 

1 

3 
1 
1 

1 
1 

1 

Description 

COIL-MLD 5bONM 1OX 0.34 .O9SOX.25LO-NOM 
COIL-YLD 15UH 1OX P8b5 .lSSOX,375LO-NOM 
COIL-MLO l5UH l o x  Qmb5 . IS~OX.~?SLQ-NOM 
COIL-MLO l U n  l o x  0.50 .1550X.3?5~O-NOM 
COIL-MLO lUH l o x  Q.50 ,1550~,375LG-NOM 

COIL-MLD lUU l o x  Q.50 ,155DX,375LG-NOM 

TRANSISTOR NPN 8 1  10 -18  ~ 0 . 3 6 0 ~ ~  
TRAN818TOR NPN 8 1  10-18 PO.36OYW 
TRAN818TOR PNP 2N325 l  8 1  10.18 PO83bOMW 
TR4N818TOR PNP 2N3251 8 1  10.18 PO83bOMW 
TRANIIITOR PNP ZN3251 8 1  10.18 P083bOMW 

TRANSISTOR PNP 2N3251 8 1  TO-18 PDm3bOMk 
TRAN818TOR NPN 8 1  10.18 PO.SbOMW 
TRAN8ISlOR NPN 8 1  70-18 PO.36OMW 
T~AN81810R NPN 2N5119 8 1  10.72 PO.2OOMW 
TRANSISTOR NPN ZN709 8 1  10-18 PD83OOMW 

T R A N ~ I ~ T O R  PNP 8 1  10-18 PD.36OMW 
TRAN8ISTOR J - t L T  N-CHAN 0-MODE 10-18 8 1  
TRANSISTOR-JFE? DUAL N-CMAN 0-MODE 8 1  

REJIITOR 1 47K 1X 125W f TC.0+-100 
RE8ISTOR t i 3  1% , 1 2 5 ~  F TC80t-100 
REIISTOR 31b 1% , 1 2 5 ~  F T~.Ot-100 
RESISTOR 1 . 4 7 ~  1X ,125W f TC.0t-100 
REIIOTOR 261  1X ,125W F T~.0+-100 

RE~ISTOR 1.41K 1X ,125W C Tc.Ot-100 
RESISTOR 215 1% .lZSW F TC.Ot.100 
RESISTOR 42.2 i X  ,125W F TC.01-100 
RESISTOR b l 9  1X 125W F fC.Ot-100 
RESISTOR 750 IX 3 1 2 5 ~  F ~cmot.100 

RESISTOR 215 1X 125W F TC.U+-100 
RESISTOR 215 1% : 1 2 5 ~  f TC.ot-100 
RESISTOR 75 1X e125W F TC80+-100 
RESIBTOR 383 1% , 1 2 5 ~  C TC.Ut-100 
RESISTOR 42.2 1X , 1 2 5 ~  F TC.Ot-100 

RESl8lOR 178 1X ,125k t TC.G+-100 
RESISTOR 133 1X , 1 2 5 ~  F TC.0t-100 
REBISTOR 31b 1 1  ,125W t TC.O+-100 
RESISTOR 1 . 4 7 ~  1% , 1 2 5 ~  F TC.0t-100 
RESTITOR 1.47U 1% ,125W ? TCIOt-100 

RE8IITOR 1OK 1X .lZsW F TCmOt-100 
RESISTOR 1OK 1% ,125W F TC.U+-100 
RESISTOR 1,471 1% ,125W F TC.0t-100 
RESISTOR 1 . 4 7 ~  1% ,125W F TC.Ot-LOO 
RESISTOR 1 . 4 1 ~  1% ,125W C TC.0t-100 

RESISTOR 1K 1% 125W F TCIOt-100 
RESISTOR 1 . 4 7 ~  i s  , 1 2 5 ~  F TC.UI-~OO 
RESISTOR 1.1K 1X ,125R F TC.01-100 
RESISTOR lb.2K 1% ,125b C Tc.01-LOO 
RESISTOR 3 . 4 8 ~  1% ,125W F TC80t-100 

RESISTOR 1 . 4 7 ~  1% ,1251 F TC.01-100 
RE8ISTOR 1.47K 1X ,125W F TC8Ot-LOO 
RESISTOR 1.47K 1X ,125W F TC.0t-100 
RESISTOR 1.47K 1X ,125R F TC.01-100 
RESIIT'JR 12,lK 1% ,125P F TC.ut-LOO 

RESISTOR 2 . 8 7 ~  1% , 1 2 5 ~  F TC*Ot-100 
NOT ASSIONED 
NOT ASSIGNED 
RESISTOR 2 . 6 1 ~  1% ,125W F TCiO+-100 
R E S I S T O R  10K IX , 1 2 5 ~  F lC.0t-100 

RESISTOR lOU 1X .125* F TC.Ot-100 
RESISTOR 2.15K 1X ,125R F TCmOt-100 
RESISTOR 13.3K 1X , 1 2 5 ~  t TC8Ot-100 
RESISTOR 511 1% ,125h f TC.Ot-100 
RESISTOR 1OK 1X ,125W F TCa0t-100 

NOT A88IGNEO 
NOT ASSIGNED 
RESISTOR 4b.UK 1% .125W F TC.O+-100 
RESISTOR 4,22K 1% ,125W F TC.Ot-LOO 
hoT ASSIGNED 

RESISTOQ LoK 1% ,125* F TC.0)-100 
RESISTOR i i b l  1% ,125W F TC.O+-100 
QESISTOR 2.19K 1X ,125Y r TC*bt-100 
RESI8TUR 1M 5X ,251 FC TC.-800/+900 
RESISTOR 106 1% ,125W r TC.0t-100 



Table 9-5. A6 YIG-Tuned Oscillator Phase Lock, Replaceable Parts (3  o f  3) 

1 

Reference 
Designation 

161156 
AbRW 
AbRSB 
4 6 ~ 5 9  
AbRbO 

AbRbl 
AbRb2 
AbRb3 
A b ~ b 4  
A b ~ b s  

A b ~ b b  
A b ~ b 7  
AbRb8 
AbRb9 
AbR70 

:::?: 
A ~ R T I  
AbR7Y 
A ~ R T S  

AbTCl 
AbTC2 
AbTC3 
AbTC4 
AbT*S 

AbTCb 
AbTCl 
AbTP8 

AbUl  
AbU2 
AbU3 
Abu4 
AbU5 

AbUb 
AbU7 

AbVRl 
AbvRa 
AbVR3 
AbVRY 
AbVRS 

AbVRb 
AbvRT 

/ 

HP Part 
Number 

0698-3132 
0757-0294 
0698-31 32  
0757-0420 
0757-0274 

0757-0290 
0751-0290 
0698.3940 
0698-0084 

0698-3150 
0751.0428 
0698-3441 
0698-3446 
0757-0123 

0 57-0280 
0!1~-0402 
0757.0458 
0698.3447 
0757-0038 

0860-1514 
0 3 6 0 ~ 1 5 1 4  
0360-1514 

03bO-1'514 

0360-1514 
0360-1514 
03bO-1514 

1820-0617 
1820.0802 
1826-041b 
1826-0089 

1 8 2 6 - 0 l b l  
1820-1212 

1902'3a34 
1902-0049 
1902-3059 

190s-0126 

1902.3082 

86701-40001 

Q ~ Y  

1 

1 

2 

1 

1 
1 

1 

1 
1 
1 

7 

1 
1 
1 
1 

1 
1 

1 
1 
1 

I 

1 

1 

Description 

RESISTOR 261  1X ,125W F TC.0t-100 
RESISTOR 17.8 1% , 1 2 5 ~  F TC.01-100 
RESISTOR 261  1% ,125W F TC.01-100 
RESISTOR 750 1% , 1 2 5 ~  F TC.01-100 
RESISTOR 1.2lK 1X ,125W F TC.01-100 

NOT ASSIGNED 
RESISTOR b,19K I X  ,125W C TC.O+-100 
REIISTOR b.19K 1% ,1251 F TCmot-100 
RESISTOR 196  1% ,125W F TC.0+*100 
RESIBTOR 2.15K 1X , 1 2 5 ~  F TCSOt-100 

R E ~ I S T O R  2.37K 1X .lZSW F ~C.Ot-100 
PESISTOR l r b 2 K  1% ,125M F TC.0t-100 
REBISTOR 215 1% . lZSk C TC.yt.100 
RESISTOR 383 IX .125* F T C . U + - ~ O O  
RESISTOR 34.81 I X  ,125W F TC.0t-100 

RESISTOR I K  1% ,125W F TC.01-100 
RESISTOR 10K 1% ,125R F TC.01-100 
RESISTOR 51.1K 1X ,125P C TC.0t-100 
RESI8TOR 422 1% , 1 2 5 ~  F TC.0t-100 
RESISTOR 5.11K 1% ,125h F TC.01-100 

TERMINAL-STUD 8GL-PIN PRESS-MTG 
TERMINAL-STUD BGL-PIN PRE8S-MTG 
TERMINAL-STUD 8OL-PIN PRESS-MTG 
PART OF C4b 
TERMINAL-STUD 8GL-PIY PRESS-MTG 

TERMINAL-STUD SOL-PIN PRE8S-UTE 
TERMINAL-8TUD SOL-PIN PRESS-YTG 
TERMINAL-8TUD 8GL-PIN PRE88-WTG 

I c  CC ECL D-M/S DUAL 
I C  GATE ECL NOR QUAD 2- INP 
IC SWITCH 16-DIP-c 
IC 2525 OP AMP TO-09 
NOT ASSIGNED 

IC 324 OP AMP 14.DIP.P 
1C F r  TTL LS J-K NEG-EDGE-TRIG 

DIODE-ZkR 1P.bV 5% DO-7 POS,UR TC.t.07JI 
DIODE-ZNR b,l9V 5X DO-7 PDS,Uw lC.+.O22X 
DIODE-ZNR 3.83V 5X 00-7 PDS,4H TC.w,051% 
NOT AS8IGNEO 
DIODE-ZNR 2161V SX 00-7 POm,UtV TCa-,072X 

NOT ASSIGNED 
DIODE-ZN~ 4.bUV SX 00.7 PD~,UW TC.-.OZ3X 

Ah MIICELLANEOUS 

EXTRACTOR, PC BOARD 

Mfr 
Code 
24546 
19701 
24546 
24546 
24546 

1 V l O l  
1 9 7 ~ 1  
24546 
24546 

24546 
24546 
2454b 
24546 
28480 

24546 
24546 
24546 
2454b 
24546 

28480 
28480 
28480 

a8480 

28U80 
28480 
28480 

04713 
04713 
27014 
29832 

1832s 
01295 

28480 
28480 
28080 

,?BUBO 

28480 

28480 

Mfr Part Number 

C4-1/8-TU-2blO-F 
MFUCll8-10-17R8-F 
CU-l/8wTO-Zb10-C 
C4.1/8-TO-?Sl-F 
C4-118-TO-1213-C 

M~4C1/8 -T0-619 l -F  
MFUCl/8-TO-b191.F 
C4.1/8-T0-196R.F 
C4-1/8.tO.2151-F 

C4-118-10-2371-F 
C4-1/8-TO-lb21-F 
CU-l/8-!0-215R-F 
CU-l/8-T0-383R-F 
0757-0123 

C4-1/8.T0-1001-F 
C4-1/8.T0.1002-F 
CU-l/8-TO.5112-F 
~ 4 - 1 / 8 - ~ 0 - 4 2 2 ~ - ~  
C4-118-to-5111-P 

03b0.1514 
0 3 b o - i S i ~  
0 3 6 0 - i s 1 4  

0360-1514 

0360.1514 
0360.1514 
0360-1514 

MClU l3 lP  
MC10102P 
LC133310 
1322 

LW324-A 
8 N 7 4 L l l l Z N  

1902-3234 
1'402-0049 
1902-3059 

1902-012b 

l9UL-SO83 

86701-UUOOl 



/ Table 9-6. A6 YTO Phase-Lock, Component Locator Table I 

Location 

8 1 

8 1 

81 

C 1 

81 

8 2 

8 2 

8 2  

8 2 

8 2  

8 2  

6 2  

8 3  

8 3  

6 3  

8 3  

C3 

C 2 

C2 

C2 

C2 

C3 

C3 

C4 

C3 

C3 

8 3  

8 3  

8 4  

6 4  

8 4  

8 4  

8 4  

C2 

8 4  

8 4  

8 2 

C3 

C3 

C3 

6 3  

6 3  

A 2  

A 2  

B 2 

8 3  

6 3  

A 3  

A 3  

A 3  

A 3  

Reference 
Designator 

R14 

R15  

R16  

R 1 7  

R 1 8  

R19  

R 2 0  

R 2 1  

R 2 2  

R23  

R 24  

R 2 5  

R26  

R 2 7  

R 2 8  

R 29  

R 3 0  

R 3  1 

R 3 2  

R33 

R 3 4  

R35  

R36 

R 3 9  

R 4 0  

R 4 1  

R 4 2  

R43  

R 4 4  

R45  

R48  

R 4 9  

R 5 1  

R 5 2  

R53 

R54  

R55  

R56  

R 5 7  

R58  

R59  

R 6 0  

R 6 2  

R63  

R 6 4  

R65  

R66  

R 6 7  

R68  

R 6 9  

R 7 0  

Reference 
Designator 

C 1 

C 2 

C3 

C4 

C5 

C6 

C 7 

C8 

C9 

C10 

C11  

C12  

C13 

C14 

C15 

C16 

C17 

C18 

C19 

C20 

C22 

C24 

C25 

C26 

C27  

C28 

C29  

C30 

C 3 1  

C32 

C33 

C34  

C35  

C36 

C37 

C38 

C39 

C40 

C4 1 

C4 2 

C43 

C46 

C4  7 

C R 1  

CR2 

CR3 

CR 1 4  

CR15  

CR16  

CR17  

Reference 
Designator 

R 7 1  

R 7 2  

R 73 

R74  

R 75 

T P 1  

T P 2  

T P 3  

T P 4  

TP5  

TP6 

T P 7  

TP8  

U 1 

U 2 

U 3  

U 4  

U 6  

U 7 

V R 1  

V R 2  

V R 3  

V R 5  

V R 7  

Reference 
Designator 

DS 1 

DS 2 

DS 3 

J 1 

J2  

J 3 

L 2  

L 3  

L 4  

L 5  

L 6  

L 7  

L 8  

L 9  

L 1 0  

L11 

L 1 2  

L 1 3  

L 1 4  

L 1 5  

L 1 6  

Q 1  

Q2 

Q 3  

Q 4  

Q5 

Q 6  

Q 7 

Q 8 

Q9 

Q 1 0  

Q l l  

Q 1 2  

Q13 

R 1 

R 2  

R 3  

R4  

R 5 

R6  

R 7 

R 8  

R 9  

R 1 0  

R 1 1  

R 1 2  

R13  

Location 
C2 

C2 

C 2 

C 2 

C 1 

C 1 

8 1 

C 1 

6 1 

6 2  

C 1  

C 1 

C 1  

C 1 

C3 

C3 

C 2 

C2 

8 3  

C3 

C3 

8 4  

8 3  

A 2  

8 2 

8 2 

8 2 

8 2 

8 2  

6 2 

A 2 

8 2 

A 3  

A 3  

8 3  

8 1 

8 1  

C3 

B 1  

8 3  

C3 

C3 

8 4  

C3  

8 3  

C3 

8 2 

8 2  

8 2  

8 2 

Location 
A 3  

A 3  

6 3  

8 3  

8 3  

C2 

C2  

C3 

D 3  

A 2  

8 3  

8 3  

6 4  

C 2 

C2 

C3 

C3 

6 3  

8 3 

C4 

C 1  

A 3 

C4 

8 3  

Location 
D 3  

D 4  

D 4  

D 1 

D 2  

D 3  

C 2 

C 1 

C2 

C 1 

8 2  

B 2 

8 2 

8 2 

8 2  

8 2  

8 2  

A 2  

8 1 

8 1 

8 1 

C 1 

C 1 

C 1 

C2 

C2 

C2 

C4 

C4 

8 2  

8 3 

8 4  

8 4  

6 4  

C 2 

C 2 

C 2 

C 2 

C4  

C 1  

C 1 

C 1 

C 1 

C 1 

C 1  

€3 1 

8 1 



A6 
YIG-TUNED OSCILLATOR PHASE LOCK 

A A A I 
Figure 9-22. A6 YIG-Tuned Oscillator Phase Lock, Component Locations 
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Figure 9-23. A6 YIG-Tuned Oscillator Phase Lock, Block Diagram 
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Figure 9-24. A6 YIG-Tuned Oscillator Phase Lock, Schematic Diagram 
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A7 249 MHZ PHASE LOCK OSCILLATOR, CIRCUIT DESCRIPTION 

A7 249 MHz Phase Lock Oscillator has two outputs in the range 239 MHz to 259 MHz. One output goes to 
A10 Pilot Third Converter. The other goes to A18 275 MHz Phase Lock Oscillator, where it is mixed with 
275 MHz to provide a 16 MHz to 38.5 MHz signal (variable in 500-kHz steps) to A8 249 MHz Phase Lock. 

A7 consists of the 249 MHz Phase Lock Oscillator, a Tune Voltage Filter (which also provides phase lock 
loop compensation), and two common-emitter Buffer Amplifiers. 

249 MHz Phase Lock Oscillator 0 
Transistor Q1 and its associated circuitry form a modified Colpitts oscillator with C21 through C23 pro- 
viding the feedback signal. The tank circuit capacitance is provided by the feedback capacitors and by PLO 
ADJUST C3, C2, and varactor diode CR1. The tank circuit inductance is provided by PLO ADJUST L2 
and L11. R1 and R2 set the operating bias for Q1. L l ,  L3, L4, C1, C5, and C8 are high-frequency bypass 
elements. 

Tune Voltage Filter @ 

The Tune Voltage Filter receives a +4V to + 18V signal (called 249 MHz TUNE) from A8 249 Phase Lock. 
This tune voltage is derived in A8 by the Phase/Frequency Detector. The amount of frequency offset is 
determined by the Variable Modulo Frequency Divider, which operates at a 500 kHz rate. The 500 kHz 
component of the tune voltage is filtered out before it is sent to the 249 MHz Phase Lock Oscillator. The 
tune voltage may be measured at TP1. 

The Tune Voltage Filter consists of L12, L13, L14, L15, L16, L17, L18, C25, C26, and C27. The 500 
kHz TRAP inductors L17 and L15 are adjusted to shunt 500 kHz to  ground. R23, R22, and C24 provide 
phase lock loop compensation. 

Buffer Amplifier 1 @ 

Buffer Amplifier 1 provides isolation for the 249 MHz ( &  10 MHz) signal to A10 Pilot Third Converter. 
Q3 is a common-emitter amplifier with a gain of approximately 10 dB. The bias for Q3 is set by R18, R17, 
and R25. The amplifier has a 2 dB resistive pad on both the input and the output for additional isolation. 

Buffer Amplifier 2 @ 

Buffer Amplifier 2 provides isolation for the 249 MHz (&  10 MHz) signal to A18 275 MHz Phase Lock 
Oscillator. 4 2  is a common-emitter amplifier with a gain of approximately 11 db. R8, R9, and R13 provide 
dc bias for Q2. The amplifier has a 5 dB resistive pad on both the input and the output for additional isola- 
tion. The output signal then passes through a 300-MHz low-pass filter (L5, L7, and C6) to eliminate cross- 
ing spurs in A8 249 MHz Phase Lock. 

9-85 



Table 9-7. A 7 249 M H z  Phase Lock Oscillator, Replaceable Parts (1 of  2) 

Reference 
Designation 

A7 

l 7 C l  
C7C2 
A7c3 
A7C4 
A7C5 

47Cb 
A7C7 
A7C-9 
A7C9 
A7ClO 

A 7 C l l  
A7c12 
A7 t13  
4 7 ~ 1 4  
A7ClS 

A7Clb 
A 7 C l l  
A7C18 
A l C l 9  
ATC20 

A l c ~ l  
A7C22 
A7CZ3 
47C24 
A7C25 

b7C26 
PlCZ7 
A7C28 

A7cRl  

b7J1  
A7J2 

4 7 ~ 1  
A I L 2  
P7L3 
A I L 4  
A7L5 

ATLb 
b7L7 
b l ~ 8  
A7L9 
A7LlO 

AILI I 
A 7 ~ 1 2  
A7L13 
b7L14 
47L15 

4 7 L l b  
A 7 ~ 1 7  
A 7 ~ 1 8  

4 7 Q l  
A7QZ 
A703 

A I R !  
b7R2 
AIRS 
A7R4 
A7R5 

A7R6 
A7R7 
A7R8 
L7R9 
~ 7 ~ 1 0  

A 7 ~ l l  
A l e 1 2  
A7R13 
A7RLu 
47R15 

b 7 R l b  
A7R17 
A 7 ~ 1 8  
AIR19 
AlRZO 

I 

Mfr 
Code 

28480 

28480 
28480 
18736 

28480 

28480 

28480 
28480 
28480 

28480 
28480 
28484 
28480 
28480 

28480 
28480 
28480 
56289 
56289 

28480 
28480 
18480  
56289 
28480 

28480 
28480 
28480 

04713 

28480 
28480 

28480 
20480 
28400 
28480 
zeueo 

28480 
28480 
28480 
28480 
28U80 

28480 
28480 
26480 
28480 
28480 

28480 
28480 
28480 

04713 
W47l3 
04713 

24546 
24546 

24546 

28480 
24546 
24546 
2 4 5 4 1  
24546 

28480 
29546 
t45Yb  
24546 
19701 

24546 
24546 
24546 
24546 
19701 

Mfr Part Number 

8 ~ 6 8 O - b Q O l 3  

0160-3466 
0160*2262 
TP9 

016012055 

0160-2259 

0160-2055 
0160-u084 
0160-3819 

0160-2055 
0160-YO84 
0160-5879 
0160-1879 
OI~O-POB~ 

0160-2055 
0160.3879 
0160-4084 
1 5 0 0 6 8 5 ~ 9 0 3 5 8 2  
1500685X903582 

O$bO-&!lbb 
0160-2247 
0150-0059 
iSOOb8SX903502 
0160-2224 

0160-0945 
0160-2227 
0160-2437 

083050 

1250-Ob9O 
1250.0690 

9140-0158 
85680-8000s 
9140-0158 
9~40-OLSB 
9100-0346  

9100-2247 
9100.0346 
8100-2847 
9140-0129 
9140-0129 

9100-2251 
9100-1034 
9100- ib2O 
9100-1635 
85680-86007 

9140-0210 
85680-80006 
9100-1655 

2N5179 
2N5179 
2N5179 

CU- l /8 -TO- l lO l -F  
C U - ~ / ~ ~ T O ' ~ + ? Z R ' C  

C4-1/8.T0-178R-F 

0757.0180 
C4-1/8-TO-l78K-F 
CU-I/U-TU-IOI~F 
C4-1fU-TO-1471-F 
C ~ - I / B - T U - ~ ~ ~ R - C  

0757-0180 
CU-1/8-TO-l78H-P 
CU-1/8-T0-Sl lR-F 
C U - ~ / S - T U - U ~ ~ ~ - ?  
MFUCIIB-TO-IlRU-F 

C4-l/'J.TO-U22R.f 
CU.l/B-TO-lU1-P 
CU- l /8-TO- l47l -F 
C U - L / ~ - T ~ - S Z Z ~ - F  
MF4ClfU-TU-LIRIJ-F 

HP Part 
Number 

85680-60013 

0160-3466 
0160-2262 
0121-0457 

0160-2055 

0160.2259 

11160-2055 
0160-4084 
0160.3879 

0160-2055 
0160-4084 
0160-3879 
0160.3879 
0160-4084 

0160-2055 
0160-5879 
0160-UO84 
0180.0116 
0180-0116 

o l 6 0 - 2 2 6 6  
0160.2247 
0150.0059 
0180-0316 
0 1 60-2224 

0160.0945 
0160-2227 
0160-2437 

0122-0072 

1150.0690 
I250.0690 

9140-0158 
85680-8000 
9140-0158 
9140-0158 
9100-0146 

9100-2247 
9100.0346 
9100-2247 
9140-0129 
9140-0129 

9100-2151 
9100-1634 
9100-1620 
9100-1635 
(r5680-8000 

9140-0210 
85680-8000 
9100-1635 

1954-0345 
1854-0345 
1954-0145 

0757-0424 
0698-3447 

0609.3439 

0757-0180 
0698-3439 
075.7-0401 
0 7 5 7 - 1 ~ 9 ~  
0688-3439 

0757.0180 
0698.3939 
0757.0416 
0 6 9 8 . ~ 4 ~ 7  
0757-0378 

0698.3447 
0757-0401 
0757-1094 
Ob98-34U7 
0157-0178 

Q ~ Y  

1 

1 
1 
1 

4 

1 

u 
4 

3 

I 
1 
1 

1 

1 
I 
1 

1 

2 

3 
1 

p 

2 

2 

1 
1 
1 
2 
1 

I 
I 

3 

1 
5 

4 

2 

3 
2 

2 

Z 

Description 

BOARD ASSEMBLY, 249MHZ PHASE LOCK OSC, 

C A P A C I T O R - F X O  ~ O O P F  +-IOX ~ K V O C  C ~ R  
CAPPCITOR-CXO lbPF  +-5% SOOVDC CER 0+-30 
CAPACITOR-V TRMR-PSIN .8-8.5PF 7SOV 
NOT ASSIGNED 
CAPACITOR-CXD .ulUF t80 -20% lOOVDC CER 

CIPACITOR-CXD LZPF +-5% 500VDC CER 0+.30 
NOT ASSIGNED 
CAPACITOR-FXO .OlUF +8O-20X 10OVOC CER 
CAPACITOR-FxU . i uF  +-2ox 50vDC CER 
CAPACITOR-CUD .OlUC +-20% ~OUVOC CER 

CAPACITOR-FXD .OlUF +8O-20% IOOVDC CER 
CPPACITOR-CXD .lUF +-20% 5OVDC CER 
CAPACITOR-FXD .OlUF +-20% 100VOC CER 
CAPACITOR-FXO - 0 l U F  +-20% IOOVOC CER 
CAPACITOR-FXO .IUF + -201  5nVDC CER 

CAPACITOR-FxO ,OlUF +80-20% lOOVOC CER 
CAPACITOR-FXD .OlUF +-2OX lOOVOC CCR 
CAPACITOR-FXO ,lUF *-?OX SoVOC CER 
CAPACITOR-FXD b,EUF+-LOX 35VOC TA 
CAPACITOR-FXD 6,PUCt.IOX 35VOC T I  

CAPACITOR-FXO 24PF +-5% 5UOVDC CER 0+-30 
CADACITOR-CXO 3,PPF +-.ZSPF SOOVOC CER 
CAPACITOR-FXO 3,3PF +-,25PF 5UOVQC CCR 
CbPACITUR-FxO 6,8UF+-1UX 35vOC TA 
CAPACITOR-FxO 1 8 0 ~ p F  +-5% SOOVOC MICA 

CbPbCITOR.FX0 910PF t.5X ~ o o V O C  MICA 
CAPACITOR-FXD 2 4 0 0 ~ ~  +-5% ~ O D V D C  MIC~ 
CAPACITOR-FOTHRU 5000Pf + 8 0  - 2 0 1  2OOV 

DIODE-VVC 2.2PC 5% ~3 /~25-MIN .4 ,5  

CONNECTOR-RF 910  M SGL-HOLE-FR SO-OHM 
CONNECTOR.RF SMB M SGL-HOLE-CR 50-OHM 

COIL-VLU lUH LOX 0.32 .UQ5DXoZ5LG-NOM 
OgCILLATOH COIL 
COIL-YLD 1UP 1OX 0132  ,0950X.25~G-NOM 
COIL-*LO 1UH IOX 0.32 .U~SDX. I~LO-NOM 
COIL-WLD 5ONH 2OX Q I U 0  ,095DX.ZSLG-NOM 

COIL-+!LO ~ o o N H  10% Us34 ,095DX,aSLG-NOM 
COIL-MLD 50NU IOX 0.40 .0950X.25LE-NOM 
COIL-MLU lOONH 10% 0.34 .095OX.ZSLG-NOV 
COIL-PLO 220UH 5% 0'65 .155DX0375LG-~OM 
COIL-CLD ZZOUH 5 %  8'65 ,155DX.375LG-NOW 

COIL-CLD d2ONU 10% 0.32 ,095OX.25LG-hOM 
COIL-KLD 7SUH 5X Q.55 ,155DX.375LG-NOM 
COIL-MLD 15UH I O X  Q.65 .155DX.375LG-NOM 
COIL-"LC 9 l u H  5% Om50 ,l55Ox.375LG-NOM 
INDUCTOR, 68 UH 

COIL-MLO 100UU 5X 0.50 ,155DX,375LG-NOM 
INDUCTOR, 42 UH 
COIL-MLD 91UH 5 %  Q.50 ,155UX.375LG-NOM 

TRANSISTOR NPN 2N5179 9 1  10 -72  P0.200Mw 
TRAhSIST09 NPN 2N5179 5 1  10-72 PD.LUOCW 
TRAhSISTUR YPN 2N5179 S I  10.72 PD~200f'h 

UESISTOR 1.1K 1X ,125h f ~C*O+-100  
RESISTOR 422 1% , 1 2 5 ~  F TC:U+-100 
NOT ASSIGNED 
NOT ABSIGNLQ 
RESI3Tl)U 178 1 1  ,125h F TC.O+-100 

RESISTOL 31.6 IX , 1 2 5 ~  F ICWUI-~UO 
QtSISTOQ 178 1% ,125 r  F TC*O+-100 
RESISTCH 100 1% .1)5* F TC.u+-100 
RESISTne 1.47K I X  ,125K F T C * ~ + - 1 0 0  
RFSISTCG 178 1% , 1 2 5 ~  F TcmOt- l0n 

H E S I S T C R  31.6 1% , 1 2 5  6 TCmOt-lOU 
RESISTON I 7 8  I X  ,125h F TC*O+-100 
RESISTGC 5 1 1  1% ,125* F TC8ut-100 
R E S I S T O R  422 1% , 1 2 5 ~  F T C ~ U + - 1 0 0  
RkSISTOfi I 1  1% .125* F TCIO+-100 

RESISTOU u22 1 %  ,125" F TCfO+- loo 
RESISTPP 100 1% , 1 2 5 u  F TCgOt- lo0 
RESISTOR 1.47K I X  ,125n F TC*0+-100 
YESISTUR 422 1% .125*~ F TCaOt-100 
R t S I S T r P  11  1 %  ,125' F TCm0+-100 



Table 9-7. A 7 249 MHz Phase Lock Oscillator, Replaceable Parts (2 of 2 )  

- 

Z 
See introduction to this section for ordering information 
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Figure 9-25. A 7 249 MHz Phase Lock Oscillator, Component Locations 
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Figure 9-26. A 7 249 MHz Phase Lock Oscillator, Block Diagram 





A8 249 MHZ PHASE LOCK, CIRCUIT DESCRIPTION 

The frequency from A18 275 MHz Phase Lock Oscillator (16 MHz to 38.5 MHz) is divided in A8 249 MHz 
Phase Lock to produce one of the two frequency inputs to a Phase/Frequency Detector. The other input is 
a 4 MHz reference signal (20 MHz divided by 5) from A16 20 MHz Reference. If the two inputs to the 
Phase/Frequency Detector are out of phase, a control voltage is generated to force a change in the frequen- 
cy of A7 249 MHz Phase Lock Oscillator until the inputs are in phase. 

Reference - 5 0 
A 20 MHz, -10 dBm signal from A16 20 MHz Reference is amplified by Q1 ,42 ,  and associated circuitry, 
and the level is shifted to ECL at the collector of 4 2  (TP5). The ECL 20 MHz signal goes to the divider U4 
pin 7 and is divided by 5. The ECL 4 MHz signal at U4 pin 2 is the reference (REF) signal to the Phase/Fre- 
quency Detector. 

Variable Modulo Frequency Divider 

The Variable Modulo Frequency Divider provides a means to  divide by numbers that are not integers (e.g., 
3.125, 5.875, etc.). This results in a better signal-to-noise ratio in the phase-locked oscillator, since 
the signal-to-noise ratio is directly proportional to  the divide number in phase lock circuits. 

The 16 - 38.5 MHz, - 10 dBm input to the Variable Modulo Frequency Divider is the result of mixing of 
the signal from A7 249 MHz Phase Lock Oscillator with 275 MHz in A18 275 MHz Phase Lock Oscillator, 
where the lower sideband, 16 - 38.5 MHz, is filtered off and sent to  A8. C24, C25, and L1 provide further 
low-pass filtering. 4 3 ,  4 4  and associated circuitry buffer the 16 - 38.5 MHz to ECL level on the collector 
of 4 4  (TP6), providing clock pulses to binary counter U5 pin 13 and D flip-flop U8B pin 11. 

Hex D flip-flop U15 is connected to the Instrument Bus and latches data bits 10 through 15 from A15 Pro- 
cessor when the LLDD line is pulled low. Data bits 13 through 15 are latched and go through the TTL to 
ECL Level Shift (R5 through R10 and R14 through R16) to the three low-order D inputs of U5. The high- 
order D input is always at ground (high). Data bits 10, 1 1, and 12 are latched and go to binary rate multi- 
plier U14 inputs D3, Dq, and Dg. Do, Dl ,  and D2 are tied to ground (low). 

At the start of the count cycle, U5 is loaded from the Data Latch U15 and counts up (SELI low, SEL2 
high). When -the count reaches 11 10, U13A pin 3 and U13B pin 14 (which are wired OR) go low, driving 
U6B, which is used as an ECL-to-TTL buffer. U6B pin 15 drives the CLK input at U14 pin 9. At count 
11 11, U.5 pill 4 (carry out) goes low and the carry out is connected to  NOR gate UlOC pin 10. If U5 is 
allowed to  continue counting, it will cause NOR gate UlOD pin 12 to go low. Therefore, one of the follow- 
ing events will occur: (1) U5 starts at its pre-load number and counts to  11 11 (UIOC pin 10 goes low); or 
(2) U5 starts at its pre-load number and counts one count past 11 1 1 to 0000 (UlOD pin 12 goes low). U14 
selects the signal (U1 OC pin 10 or Ul OD pin 12) that will be used to reset U5 and start over through U13C. 
U14 pin 6 will pulse n times for every 8 of its clock pulses, where n = (Dg x 21) + (Dq x 21) + D3. If U14 
pin 6 is high, the carry out from U5 will reset U5. If .this pin is low, 0000 (carry out plus 1) will reset U5. 
U13C, UlOC, and UlOD are arranged so that the selected reset signal is at UlOA pin 2. The signal goes to  
the D input (pin 10) of flip-flop U8 and is clocked through on the next pulse of .the main clock. The divid- 
ed signal out is then at U8 pin 14, and U5 is reset because SEL2 (U5 pin 7) is low. 



The 16 to 38.5 MHz input from A18 275 MHz Phase Lock Oscillator is divided in the Variable Modulo 
Frequency Divider to provide one of the frequency inputs to the Phase/Frequency Detector. (The other in- 
put is 4 MHz from the Reference + 5 circuit.) The signal is divided according to the following equation: 

where N is the divide number, M is the number obtained by the MO , MI,  and M2 outputs of U15, and P is 
the number obtained by the PO, P I ,  and P2 outputs of U15. MO through M2 are inputs to U5, and PO 
through P2 are inputs to U14. For the frequency range 16 to 38.5 MHz, M is never 6 or 7. 

Table 9-8 gives N, M, and P for some selected frequencies: 

Table 9-8. N, M ,  and P Numbers for Selected Frequencies 

The M and P numbers for a specific frequency of the 249 MHz Phase Lock Oscillator may be displayed on 
the CRT. Press ' m. The diagnostic data is displayed in the upper left-hand corner of the CRT as 
shown in Figure 9-28. A description of each number is given in Table 9-9. 

Frequency (MHz) 

16.0 
19.5 
23.0 
36.0 
38.5 

Figure 9-28. CR T Display Showing Location of Diagnostic Data 

N 

4.000 
4.875 
5.750 
9 .OOO 
9.625 

M 

5 
5 
4 
0 
0 

P 

0 
7 
6 
0 
5 



Table 9-9. ~xplanation of Diagnostic Numbers 

PhaselFrequency Detector @ 

Number 

325 
438 
297 

2 7 
3 
4 
8 

5 188888 
2489888880 

The divided signal from the Variable Modulo Frequency Divider goes to the clock input of U3A. The divid- 
ed REF signal from the Reference +5 goes to the clock input of U3B. The D inputs of the flip-flops are tied 
to ground through R21 and are held high. The active low (0) outputs of the flip-flops are tied to the inputs 
(pins 7 and 8) of NOR gate UIA, and the resets are tied to the output, UlA pin 3. The first low-to-high 
transition to either the flip-flop U3A or the REF flip-flop U3B sets the active high (Q) output of that flip- 
flop high. The active low output remains low until the second flip-flop is set; then NOR gate U1A resets 
both flip-flops. Thus, the signal that leads in phase will have a pulse on the active high and active low out- 
puts of its flip-flop, and the pulse length will be proportional to the amount of phase lead. 

Description 

LSB, 50 MHz VTO DAC 
MSB, 50 MHz VTO DAC 
YTO DAC 
Harmonic, 20 MHz Reference 
M number 
P number 
No Second LO shift 
50 MHz VTO reference frequency (5.1 MHz) 
249 MHz PLO frequency (248.9 MHz) 

Lock Indicator @ 

The active low output (pin 3) of U3A and the active high output (pin 15) of U3B are inputs to NOR gate 
UlC. The remaining outputs (U3A pin 2 and U3B pin 14) are inputs to NOR gate UlB. When the loop is 
locked, the PILOT divided signal and the REF divided signal are in phase, the active high outputs of the 
flip-flops are in phase, and the active low outputs are in phase (but opposite in state to the active high out- 
puts). The outputs of UlB and U l C  are wired OR, so when the loop is locked, one or the other of the gates 
is high. When the loop is unlocked, the gates are no longer in phase, so the output goes low an average of 
half the time. This output goes to U6A pins 5, 6, and 7. A low on the inputs to U6A causes pin 1 to go high, 
and a TTL high on the base of Q5 lights LED indicator DS 1 to give a 249 MHz UNLOCKED indication. A 
low on pins 5 ,6 ,  and 7 of U6A gives a corresponding low on output pins 2, 3, and 4, activating the positive 
feedback circuit R24, R23, and C9 to increase the high-to-low transition speed. When the loop is unlocked, 
the HUL2 signal is sent to A12 RF Section Interface. 

Loop Amplifier 

The active high or active low outputs of U3A and U3B are summed at the bases of differential pair Q6, 47 .  
The amplified signals are connected to comparator U7 to produce the 249 MHz TUNE signal to  A7 MHz 
Phase Lock Oscillator. 
* 



A8 249 MHZ PHASE LOCK, TROUBLESHOOTING 

The 249 MHz Phase Lock assembly is used to  produce steps of either 500 kHz or 4 MHz in the Center 
Frequency of the analyzer. 

If the 249 UNLOCK message is flashing or a constant center frequency offset of a multiple of 500 kHz or 
4 MHz exists, start the troubleshooting procedure with this assembly. 

First, turn on the Diagnostic Function by keying in KSR ( i q  ). The last line is the programmed 
frequency of the 249 MHz PLO. A Tee connector can be placed in the 249 MHz loop and the actual fre- 
quency can be counted. The second and third numbers in the fourth row are the M and P numbers used in 
the Variable Modulo Frequency Divider 0 . 

Verify the waveforms shown on the schematic. The following procedure simplifies troubleshooting of the 
Variable Modulo Frequency Divider. Jumper A1 5TP8 (STS) to  A1 5TP11 (TI )  and push . Remove 

cable 1 from A16J6 and connect cable 86 from A8J2 to A16J6. This inputs a constant 20 MHz signal to  
the Variable Modulo Frequency Divider. 

Table 9-10 lists the instrument settings necessary to exercise the circuitry on this assembly. Verify that the 
M and P inputs are the same as those shown by KSR. The frequency readings at TP 1, 2, and 4 are taken by 
using a 10: 1 oscilloscope probe into the high impedance input of a frequency counter. A 1 : 1 probe causes 
excessive loading of the ECL circuitry. The frequency at  TP4 is 20 MHz divided by N, where N = 9-M 
+. 125P. During this test, the Loop Amplifier @ output, TP7, is at its extremes. It is +4V when TP4 is 
less than 4 MHz and + I  8V when TP4 is greater than 4 MHz. 

Table 9-1 0. M and P Numbers for Variable Modulo Frequency Divider 

Center Frequency 
(MHz) 

1.6 
5.6 
13.6 

17.6 
14.1 
18.0 

19.0 

19.5 

Frequency Span 
(NIHz) 

50 
5 0 

5 0 

50 
5 0 

100 kHz 

100 kHz 

100 kHz 

M 

1 
2 

4 
0 
5 

0 
0 

0 

P 

0 
0 

0 

0 
7 
4 

2 

1 

TP1,2,4 
(MHz) 

2.500 
2.857 

4.000 

2.222 

4.103 
2.105 

TP7 
(V) 

+4 

+4 
7 

+4 

+18 
+4 

2.162 

2.192 



Table 9-11. A8 249 MHz Phase Lock, Replaceable Parts (1 of 2) 

Reference 
Designation 

1 8  

A8Cl  
A8C2 
L8C3 
A8C4 
A8C5 

A8Cb 
48C7 
C8C8 
A8C9 
~ 8 ~ 1 0  

A8Cl 1 
A8C12 
AOCl3 
IP8C 14  
A8Cl5 

A8Clb 
A8C17 
A8Cl8 
A 8 ~ 1 9  
48C20 

A8C2i 
doc22 
A8C23 
A8C24 
A8C25 

AOCRl 

A8D81 

A 8 j l  
A832 

A 8 L l  
A B L ~  
A8L1 

AOL5 

A8L6 

A8Q1 
A8Q2 
A803 
A8QU 
A 8 ~ 5  

A8Qb 
~ 8 ~ 7  

AORI 
AORL 
AOR3 
4 n ~ 4  
A 8 ~ 5  

A8R6 
4 8 ~ 7  
A8R8 
ASRP 
).OR10 

4 8 ~ 1 1  
AORlZ 
48R13 
AORl4 
A 8 ~ 1 5  

~ 8 ~ 1 6  
A 8 ~ 1 7  
A .9~18  
A8R19 
A8R20 

A8RZl 
A8R22 
481123 
A8R24 
ACR25 

HP Part 
Number 

8568O'bOOlU 

0160-2055 
0 160-2055 
01bO-2055 
0160-2055 
0160-2055 

0160-2055 
0160-2051 
0160-2055 
Olb0-0127 
0140-0198 

0140-0198 
0140-0198 
0140-0198 
0160-2055 
0160-2055 

0160-2201 
0160-0161 
0180-0100 
0180.0219 
0180-0229 

0180-0100 
0160-1201 
0160-0161 
0160-2201 
0160-2201 

1901-0010 

lqq0 -0480  

1250-0690 

9100'2247 

9100.1618 
08558-80011 
08558-80011 

9100-1618 

1853-0007 
1853-0007 
1853.0018 
1853-0018 
1854-0004 

1854-0023 
1854-0023 

0757-0405 
0757-0401 
0757-0280 
0757-0280 
0757-0288 

0751.0288 
0757-0288 
0757-0289 
0757-0289 
0757-0289 

0699-3437 
0757-0399 
0688-3443 
0757-0418 
0757-0418 

0757-0422 
0797-0402 
0690-3441 
0757-04?U 
0757-OL8U 

0757.0438 
0757-0u01 
0757-0280 
0699-34UU 
0698-3443 

Q ~ Y  

1 

10 

1 
4 

4 
2 
2 
2 

1 

1 

1 

1 

2 

2 

2 

1 

2 

1 
3 

12 

3 

3 

Z 
5 
3 
2 

1 
1 
1 
1 

1 

I 

Description 

BOARD ASYkMBLY, 249PMZ PHASE LOCK 
(INCLUDES W24) 

CAPCCITOU-FXD .OlUF t80-2uX 100VDC CCR 
CAPACITOR-FxD .OlUF +80-20% 10ovDC CER 
CAPACITOR-FxD .OlUF t80-2OX l 0 0 ~ D C  CER 
CAPACITOR-FXD .OlUF +5O-20% 1UOVDC CER 
CAPACITOR-FXD .01UF t 8 0 - 2 0 %  l0UVOC CER 

CAPACITOR-FXD .OlUF t8O-20% l00VDC CER 
C A P A C I T O R - C X D  . O ~ U F  +80-20% ~ U O V D C  CLR 
CAPACITOR-FXD .OlUF t80-2UX l0OVDC CLR 
CAPACITOR-fXD 1UF +-.?OX 25VDC CER 
CAPACITOR-FXD ZOOPF +-5% 300VDC MICA 

CAPACITOR-CXD ZUOPF t - 5 %  300VDC MICA 
CAPACITOR-FXD ZooPF t.5X 3ooVDC MICA 
CAPACITOR-FXD 2 0 0 ~ ~  +-5% J O O V D C  MICA 
CAPACITOR-PXD .OlUF +no-2oX 10OvDC CER 
CAPACITOR-FXD ,OlUF +80-2OX LUOVDC CER 

CAPACITOR-CxD 5 i ~ F  +-5% 30ovDC MICA 
CAPACITOR-FXD .OlbP + - l o %  ZOOVDC PDLYE 
CAPACITOR-FXD 4,7UFt-10% 35vDC TA 
CAPACITOR-FXD 33UFt - IuX  lOVDC TA 
CAPACITOR-FXD 3 3 ~ F t - 1 0 %  I U V O C  T A  

CAPACITUR-FXD 4,7UF+.10% 35VDC TA 
CAPPCITOR-FXD 5 l P F  +-5% 30uVDC MICA 
CAPACITOR-FXO .u lUF + - l u x  2ooVDC POLYE 
CAPACITOR-FXO 51PF t -5X  300VDC MICA 
CAPACITOR-FXD 51PF +-5% 3uOVDC MICA 

DIODE-SmITCHING 30V SOVA 253 00-35 

LED-VISIBLE LUM-INT*lMCD IFmZOMb-MAX 

CONN~LTOR-RF SM8 M SGL'MOLE-FR 50-OHM 
PART OF W24 

COIL-MLD ~ o o N H  10% 8134 .uQ5DX025LG-NOM 
~ O T  ASSIGNED 
COIL-CLO 5.6UH 10% 0.45 ,155DX.375LG-NOM 
F I L T E R ,  COIL,  BLUE 
FILTER, COIL, BLUE 

COIL-MLC 5.buH 1 0 %  0.45 ,155OX,375LG-NOM 

TRAhSISTOR PNP 2N3251 3 1  TO.18 PD.3boW* 
TPANSISTOR PNP 2Y3251 SI TO-18 PDa36OMfl 
TRAMSISTOR PNP S I  TO-72 PD1200"m FTSIGMZ 
T R A N ~ I S T U R  PNP 8 1  10-72 PDS200Mw FT=IGHZ 
T@PNSISTU,Q NPN 8 1  TO-18 ~0.360MW 

TRANSISTOR NPN S I  TG-18 P~w360MW 
TRANSISTOR NPN $ 1  ~ 0 - l e  ~ 0 8 3 6 0 ~ ~  

RESISTOR 162 1 %  ,125C F TC@Ot-100 
RESISTOR 100 1% ,1258 F TC.O+-100 
RESISTOR I K  1% ,123fl F TCzOt-100 
RESISTOR 1K 1% ,129s F TC.O+-100 
UESISTOR 9 . 0 9 ~  1% , 1 2 5 ~ )  F T C * U ~ - I U O  

RESISTOR 9 . 0 9 ~  1% .125b F TC*Ut-100 
CESISTOR 9.09K 1% ,125W F TCcOt-100 
R F S I S T O ~  1 3 . 3 ~  1 %  , 1 2 5 ~  F TC.O+.IOU 
RESISTOR 1 3 . 3 ~  IX ,125n F T C * O + - ~ Q O  
9ESISTOU 13.3K 1Y ,125w 6 TC.U+-100 

RESISTOR 133 1X ,1259 F TC'U+-100 
RESISTCS 82.5 1X ,125h F TCSOt-100 
RESISTCR 207 1% ,125W F TC.U+-100 
UESISTOR 619  1X ,1251* F TC lu t - IOU 
RESISTOR 619  I X  . l ase  F TC*ut-100 

U ~ S I S T D R  909  1% , 1 2 5 ~  F TCSL+-100  
RESISTCQ 110 1% , 1 2 5 ~  F TC.Ot-LOO 
RE3ISTCR 215 1 X  ,1256, F TC'Ut-100 
H~SISTGR 1 . 1 ~  1% , 1 2 5 ~  F TC*U+-IOU 
G'ESISTOR 1K 1% , 1 2 5 ~  F TC.0t-100 

RESISTO~ 5.116 1 %  ,125h F TL.o+-10l1 
~EYISTU~ 100 1% . l ? ~ n  F Tcmut-100 
RESIST'lR 1 K  1 %  ,125n F TLm0+-100 
QESISTOU 316 1~ . l a s h  F ~ c a 0 + - 1 0 0  
RE313TOs 257 1X .125* F TC*U+-100 

Mfr 
Code 

28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
72136 

72136 
72136 
72136  
28480 
28480 

28480 
28480 
56289  
56289 
56289  

56289 
28480 
28480 
28480 
28480 

20480 

28480 

28480 

28480 

28480 
26480 
28480 

28480 

04713 
04713 
2848U 
28480 
28480 

28480 
28480 

2454b 
24546 
24546  
24546 
19701 

19701 
19701 
19701 
19701 
19701 

ZU54b 
24546 
24546 
245bb  
24546 

24546 
24546 
24546 
Z454b 
20546  

24546 
24546 
?454b 
24546 
24546 

Mfr Part Number 

85680'60014 

0160-2055 
0160-2055 
n l b 0 - 2 0 5 5  
01 60-2055 
0160-2055 

0160-2055 
0160-2955 
0160-2055 
0160-0127 
DM15F~OlJ03OOWVICR 

DMl5~2OlJO3OOWVlCR 
DMlSf101J0300WV1CR 
DMl5~201J0300WVICR 
0160-2055 
0160-2055 

0160-2 i f01 
0160-0161 
1 5 0 D 4 7 6 ~ 9 0 3 5 8 2  
t 5 0 ~ 3 3 b X Q 0 1 0 8 2  
1 5 0 D 3 3 6 ~ 9 0 1 0 0 2  

1500475XV03582 
0160-2ZU1 
0160-0161 
0160-22Ul  
0160-2201 

1901-0040 

5082-4684 

1250-Ob90 

9100-2247 

9100-1618 
08558-66011 
08558-80011 

9100-1618 

ZNJ251 
2N3251 
1853-0018 
1853-0018 
1854-0404 

1854-0023 
1854-0023 

C4-1 /8 -TO- lb2~- '  
C4-l/8-TO-101-F 
C4-1/8-10-1001- t  
C 4 - t / 8 - ~ 0 - 1 0 O l - P  
M F ~ C ~ / ~ - T U - ~ O ~ ~ - F  

MFVC1/8-T0-9091-F 
MF4Cl/8-TO-9091-f 
MF4C1/8-TO-l332.F 
MF4Cl/B-TO-1332-P 
MF4C1/8-T0-1332-F 

C U - l / 8 - ~ 0 - 1 3 3 n - f  
C4-1/8-TOm82A5-f 
CU- l /B-TO-287R-F 
C4-1/B-T0-619R-F 
~ 4 - 1 / 8 - i 0 - 6 1 9 u - F  

~4-1/8-TO-909R-F 
CU-l/b-TO-111-F 
CU-1/8-TU-215R-F 
(4-1/8-70-1101-F 
~ 4 - 1 / 8 ~ f ~ ~ 1 0 0 1 ~ F  

C4.1/8-T0-5111-F 
cu-118-TO-101-F 
C 4 - 1 / U ~ ~ U - 1 0 0 1 - P  
CU-1/8-10-3lbR-F 
C U - ~ / ~ - T U - L ~ ? U - F  



Table 9-11. A8 249 MHz Phase Lock, Replaceable Parts (2  of 2)  

Reference 
Designation 

A8RZb 
A8R27 
A8R28 
A8RZ9 
A8RIO 

A8R3l  
A8RS2 
A8R31 
A8034 
~ 8 ~ 3 5  

A8RSb 
A 8 ~ 3 7  

4 8 ~ S 9  
AORUO 

4 8 ~ 4 1  
A8R4Z 
A8RUS 
A O R ~ ~  
A8RIS 

A 8 ~ 4 6  

A8TCl 
A81C2 
A8TP3 
A8TC4 
A8TCs 

A 8 V b  
A81P7 

A8U1 
A8UZ 
IOU3 
A8u4 
A8US 

A 8 ~ b  
A8UI 
A8UO 
A 8 ~ 9  
A8UlO 

A 8 U l l  
A8Ul2 
AIU13 
IOU14 
A8u lS  

* 

Mfr 
Code 
24546 
24546 
24546 
24546 
24546  

24546 
Z45Ub 
24546 
24546  
24546  

24546  
24546 
24546 
24540 
24546  

24546 
24546 
24546 
Z Y S ~ ~  
24546  

21546 

28480 
28480 
28480 
28480 
28480 

28480 
26480 

04113 
11236 
04713 
04713 
04113 

04113 
27014  
04713 
11236 
04713 

04713 
11236 
o e l l s  
01295 
01295 

28480 

Mfr Part Number 

Cb-1/8-TO-1213-f 
C4-1/8-TO-l33R-C 
C P - ~ ~ ~ - T O - ~ Z R J - F  
C ~ - ~ / U - T U - Z ~ ~ ~ - P  
C4-1/8-f0.82RS-F 

C4-l/B-TO-1001-f 
~ 4 ~ 1 / 8 - f ~ ~ 1 0 0 1 - F  
C 4 - 1 / 8 - f ~ - 1 0 0 L - F  
Cs- l /8-TO-1001- f  
~ 4 - 1 / 8 - ~ 0 - 1 0 0 1 - t  

C4- l /8-T0-1001-F 
CY-1/8-T0-1001-F 
CU.1/8.T0-1001-~ 
C4- l t8-TO-1002-F 
~4 -118-10 -1002- f  

C 4 - 1 / 8 ~ T O ~ l O l ~ P  
C4-1/8-T0-1472.F 
C ~ - l / B - f 0 - 4 2 2 1 - ?  
CU. I I~-~O.Y~ZI-~ 
CU- l /8-TU-I47R-f  

C4-1/8-T0-82R5-P 

0160-0114 
0360-9124 
0 3 6 0 ~ 0 1 2 9  
0360-0124 
0360-0124 

0360.01Z4 
O3bO-Ql24 

~ c 1 0 1 0 1 P  
750-81-R1K 
Y C l O l J l P  
HC lO l38L  
~ C l O l j b L  

M c I O I I O P  
LC3SbU 
~ C 1 0 1 ~ 1 P  
7 5 0 - 8 1 - R l ~  
M C l 0 1 ~ 2 P  

MClO lO lP  
750-81-RlK 
M C ~ O I O Z P  
8N7497N 
SN74LSl7YN 

86701-40001 

HP Part 
Number 

0757-0274 
0698-3411 
0757-OS99 
0698-3493 
0157-0199 

0757-0980 
0157-0280 
0757-0280 
0757-0280 
0757-0280 

07S7-OLIO 
0757-0280 
0757-0280 
0757-0492 
0717-0442 

0757-0401 
0698-3156 
0698-3151 
0 ~ 0 8 . 3 1 ~ 4  
0698-3438 

0757-0399 

0360-0124 
0360-0124 
0360-0124 
0360-0124 
0360-0124 

0 1 6 0 ~ 0 1 2 4  
0360-0124 

1820-0802 
1810-0204 
1820-0817 
1820-1383 
1820-0821 

1820-0807 
1826-0319 
1820-0817 
1810-0204 
1820-0802 

1820-0801 
1810.0204 
1820-0802 
1820.0744 
1820-1196 

86701-40001 

Q ~ Y  

1 

2 

1 
2 

1 

7 

3 
1 
2 
1 
1 

1 
1 

1 

1 
1 

1 

Description 

RESISTOR l . 2 l K  I X  ,125V F TC.O+-LOO 
RESISTOR 133 1X ,125K F TC80+-100 
RElISTOR 02.5 I X  ,12Sh F TC80t-100 
RESISTOR 287 1X ,125W F TC.0+-100 
RESISTOR 82.5 I X  ,125W F TC*O+-100 

RESISTOR 1 1  1% 125k F TCaO+-100 
PESISTOR 1K I X  : 1 2 5 ~  F TC.01-100 
REIISTOR 1K 1X ,125w F TC*0+-100 
RESISTOR 1K 1% , lZSn F TCaOt-100 
RESISTOR 1K IX , 1 2 5 ~  F ~ C a o + - 1 0 0  

RESISTOR 1K IX ,125W F TC*S+-100 
RESISTOR I K  1X ,125# F TCaOt-100 
RESISTOR 16 1% , 1 2 5 ~  F TCaUt-100 
RESISTOR 1 0 1  1% ,125k F TCaO+-100 
RESISTOR IOK I X  ,125k F TCsOt-100 

RESISTOR 100 1X , 1 2 5 ~  F TC~Ot.100 
RE8ISTOR 14,7K 1% ,125W F TC80+-100 
RESISTOR 4,ZZK 1 %  ,125L f TCaOt-100 
REBIITOR 4.221 1 1  , 1 2 5 ~  F TC~O+. IOO 
RESISTCR 147 1X ,125W F TCmOt-100 

RESISTOR 82.5 1% ,125W F TC*Ot-lOO 

CONNECTOq-SOL CON1 P IN  ,O4-IN-BSCmSZ RND 
COkNECTOR-8QL CON1 P I N  04-IN-BSC.32 RND 
CONNECTOR-SCL CON1 P I N  : 0 4 - 1 ~ - 0 ~ ~ . 8 ~  RND 
CONhECTOR'8QL CON1 P I N  .OU-IN-BSC-~Z R N D  
CONhECTOR-8GL CON1 P I N  .04-lN-t3SC=SZ RND 

CONNECTOR-SGL CON1 P I h  ,0U-IY.BSC-S2 RND 
CONNECTOR-SGL CON1 P I N  .04-1N-BSC-SZ RND 

I c  GATE ECL NOR QUAD 2- lNP 
NETWORK-RE8 8-PIN-8IP .I-PIN-SPCG 
I C  FF ECL D-H/S OUAL 
I C  CNTQ ECL ECD ~08-EDGE-TRIG 
I C  CNTR ECL B IN  UPIDOWN IYMCHRO 

I[ GATE ECL OR DUAL 3-INP 
I C  UP AMP 10-99 
I C  FF ECL 0-M/8 DUAL 
NETWORK-RE8 8-PIN-SIP 11-PIN-SPCG 
I C  GATE ECL NOR QUAD 2- INP 

i C  GATE ECL OR-NOR WUAD 2- INP 
NETWORK-RE8 8-PIN-SIP .I-PIN-SPCG 
IC GATE ECL NOR QUAD 2- INP 
I c  CNTR TTL B I N  8YNCHRO POS-EDGE-TRIG 
I C  FF T T L  L 8  0-TYPE POS-EDCE-TRIG COM 

A8 MISCELLANEOUS PARTS 

EXTRACTOR, PC BOARD 



Table 9-12. A8 249 MHz Phase Lock, Component Locator Table 

Reference 
Designator 

R 4  

R 5  

R 6  

R 7 

R 8  

R 9 

R 1 0  

R 1 1  

R 1 2  

R13  

R 1 4  

R15  

R16 

R 1 7  

R18  

R19  

R 2 0  

R 2 1  

R 2 2  

R 2 3  

R 24  

R 2 5  

R 26 

R 2 7  

R28  

R 2 9  

R 3 0  

R3  1 

R 3 2  

R33  

R34  

R35  

R36  

R 3 7  

R38  

R 3 9  

R 4 0  

R 4 1  

R 4 2  

R43 

R 4 4  

R 4 5  

R46 

R 4 7  

T P I  

TP2  

TP3  

TP4  

TP5  

Reference 
Designator 

C 1 

C 2 

C3  

C4  

C5 

C6 

C 7 

C8 

C9  

C10 

C11  

C12 

C13 

C14 

C15 

C16 

C17 

C18 

C19 

C20 

C 2 1  

C22  

C 23 

C24 

C25 

C R 1  

D S 1  

J 1 

J 2 

L1 

L 3  

L 4  

L 5  

L 6  

Q 1 

Q2 

4 3  

Q4  

9 5 

Q6 

4 7  

R 1  

R 2  

R 3 

. 

Location 

8 3  

8 4  

8 3  

8 3  

8 3  

6 3  

8 4  

C4 

C4 

8 4  

8 4  

8 4  

8 4  

C2 

C 2 

C 2 

C2 

C2. 

B 3 

C4 

C4 

C4  

C4 

C3  

C3  

C4 

C3 

C 2 

B 2 

C 1 

B 1  

C 1 

B 1 

C 1 

B 2 

B 1  

8 2  

8 2 

B 1  

B 1  

8 2 

B 2 

C 2 

C2 

C 1 

C 2 

C 2 

8 2 

C2 

Location 

C3 

8 3  

8 3  

C4  

C3  

C3  

C 2 

C 2 

8 3  

B 2 

B 1 

B 1 

C2 

8 2  

B 2  

C 1 

B 1 

B 1 

A 2 

A 2 

C 1  

B 2 

8 2  

C3  

C3  

B 2 

C4  

0 2  

D 3  

C3  

B 1 

A 2 

A 2  

B 1 

C2 

C 2 

C3  

C3  

C4 

B 1 

B 2 

C3  

C3  

C3  

Reference 
Designator 

Reference 
Designator 

TP6 

TP7  

U 1 

U 2 

U 3 

U 4  

U 5  

U 6  

U 7  

U 8  

U 9 

U 1 0  

U 1 1  

U 1 2  

U13  

U 1 4  

U 1 5  

Location Location 

C3 

8 2 

C 1  

C 1 

C2 

C 2 

C3 

C4  

8 2  

8 2  

6 2  

8 3  

B 3 

6 3  

B 3 

8 4  

8 4  
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Figure 9-29. A8 249 MHz Phase Lock, Component Locations 
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Figure 9-30. A8 249 MHz Phase Lock, Block Diagram 
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A s  PILOT SECOND IF AMPLIFIER, CIRCUIT DESCRIPTION 

A9 Pilot Second IF Amplifier contains a Low-Pass Filter, a common-emitter Amplifier, and a 269 MHz 
Bandpass Filter. The Low-Pass Filter has a cutoff of approximately 500 MHz and gives less than 1 dB loss 
at 269 MHz. The amplifier has a gain of 19 dB and the Bandpass Filter has an insertion loss of 5 dB, giving 
the assembly an overall gain of 14 dB. 

Amplifier @ 

The common-emitter amplifier consists of Q1 as the amplifier and 4 2  for active bias. Capacitors C6, C8, 
C13, and C14 serve as high frequency bypass elements. Inductor L3 and capacitor C7 transform the output 
impedance of Q1 to 50 Q, which couples into the 269 MHz Bandpass Filter through the tapped inductor L4. 

269 MHz Bandpass Filter 

The 269 MHz Bandpass Filter has a 3 dB bandwidth of approximately 23 MHz. The filter is made of L4, 
C9, L5, C10, L6, C11, L7, C12, and coupling capacitors made of traces on the printed circuit board. The 
shielding strips between the resonators serve to reduce inductive coupling from one section to another. The 
tapped inductors L4 and L7 transform the impedance to 50Q for the filter. 



A1 0 PILOT THIRD CONVERTER, CIRCUIT DESCRIPTION 

A10 Pilot Third Converter consists of a Balanced Mixer, two transistor amplifiers, and a Low-Pass Filter. 
The signal from A7 249 MHz Phase Lock Oscillator is mixed with the signal from A9 Pilot Second IF 
Amplifier t o  produce the 20 MHz signal to  the A6 YIG-Tuned Oscillator Phase Lock. The Balanced Mixer 
has a conversion loss of 8 dB and the gain of the two-stage amplifier is 3 0  dB, which yields an overall gain 
of 22 dB. 

Balanced Mixer @ 

The 249 MHz signal from A7 is applied to  the LO port of the Balanced Mixer at  a level of approximately 
+ 5 dBm. The level of the 269 MHz signal from A9 is between - 42 dBm and - 32 dBm. The output from 
the Balanced Mixer is the difference frequency, 20 MHz. The Balanced Mixer has a conversion loss of ap- 
proximately 8 dB. 

Amplifier + 30 dB Gain 0 
The 20 MHz amplifier consists of transistors Q1 and Q2 as cascaded, common-emitter amplifiers. The first 
stage has a voltage gain of about 8, which is determined by R4, L3 and Q1. Capacitors C2 and C3 are 
bypass elements. The second stage has a voltage gain of approximately 4, which is determined by R9, R10 
and Q2. Capacitors C5 and C7 are bypass elements. 

Low-Pass Filter 

C8, L1, C9, L2, and C10 form the output Low-Pass filter. The filter has a cutoff frequency of approx- 
imately 55 MHz and less than 1 dB loss at  30 MHz. The filter attenuates the 269 MHz Second IF  signal and 
the 249 MHz LO signal from the desired 20 MHz signal being sent to A6. 



Table 9-1 3. A9 Pilot Second IF Amplifier, Replaceable Parts 

1 

Reference 
Designation 

A 9 

A9Cl 
A9C2 
CIC3 
APCU 
APCS 

APC6 
&PC7 
&PC8 
A9CP 
A9C10 

4 9 ~ 1 1  
AVCl2 
APC 1 3  
A9C 10 

A 9 J l  
A9J2 

A9L1 
49LL 
49L3 
LPLU 
A9L5 

A9Lb 
A9L7 
AOL8 

A Q Q ~  
A902 

A9111 
A9RC 
AqR3 
AQR4 

Mfr Part Number 

8568O-6000q 

0160-3871 
0160-3874 
0160-3873 
0160-3873 
0160-8466 

0160-1015 
O l ~ O = ~ ~ b l  
O l b O - ~ 4 b b  
1 1 ~ - 0 3 0 6 - 1 0 1  
187-0306-105 

187-0306-101 
1 8 ~ - O f O b = l O 5  
01(0=20S5 
0160-34sb 

1250-0690 
1950-0690 

85680-10009 
85680-80009 
9100-0346 
85680-80015 
81680-10001 

85680-80001 
85680-80015 
09.1416-1K 

l c g r - o c 8 ~  
1853-0010 

CO.1/8-T0-562l-C 
MC4Cll8-TO-9091-C 
C411/6-T0-5b21-C 
C4-118-TO-5llR-C 

HP Part 
Number 

85680-60001 

0160-3871 
0160-3874 
0160-3873 
0160-3873 
0160- I466  

0160-2055 
0160-2261 
0160-3466 
0111-0493 
0121.04q3 

0121 -0493 
0 1 2 1 ~ 0 4 9 3  
0160-2055 
0160-3456 

1250-0690 
1250-0690 

85680-10001 
85680-80OOq 
9100-0146 
83680-80015 
85680-80008 

85680-80008 
85680-80015 
* l o o - 2 / 4 1  

1854-0686 
1853-0050 

0757-0200 
0757.0286 
0717-0200 
0757-04 16 

Mfr 
Code 

28480 

28410 
28480 
11480 
26410 
28480 

28180 
21480 
11410 
14910 
7 4 V 0  

14970 
74970 
21410 
a8480 

28480 
28410 

21480 
11460 
21410 
11410 
28480 

21480 
28410 
02178 

z t w o  
28480 

01191  
O299E 
03291  
03198 

Ot Y 

1 

3 
1 

2 

2 
1 

a 

1 

Z 

L 

1 
2 
2 

1 

1 
1 

! 
1 

Description 

BOARD A8ICM@LY, PILOT 8LCOND I F  AMPL 

CAPAC~TOR-CXD 4.7PF t-.5PF ZOOVOC 
CAPACITOR-cxo 1 0 ~ ~  + - a 5 ~ f  zoovoc  
CAPACITOR-CXD 4,lPC t-.5Pt POOVDC 
CAPACITOR-tXD 4.7PC +-.5PF ZOOVDC 
CAPACITOR-FXD LOOP? +-LOX 1KVOC CER 

CAPACITOR~CXD aO1UC +8O-ZOX 1OOVDC CER 
CAPACITOR-CXO 15PC +-5X 5OOVDC CLROt-50 
CAPACITOR-CXD lOOPC +-LOX lKVDC CER 
CAPACITOR-V AIR D I L L  l e t - l l P t  150V 
CAPACITOR-V AIR D I L L  l . T = l I P I  25OV 

CAPACITOR-v AIR DICL I.T-IIPF zsov  
CAPACITOR-V AIR DIEL 117- l lPC 25OV 
CAP~CITOR-CYD eOlUC +8O=tOX lOOVOC CLR 
C ~ P A C I T O R - P X O  1 0 0 0 ~ ~  + - l o #  ~ K V D C  CLR 

CONNECTOR-RP 8MB M IGL-HOLE-IR 50-OW 
CONNECTOR-RC I M I  M 8OL-HOLE-CR 50-OHM 

INDUCTOR, 35 NH 
INDUCTORt 35 NH 
COIL-MLD 5ONH ZOX 0.40 .015DX,Z5LO 
TWSFORMER 
INDUCTOR, 50  NH 

INDUCTOR, SO YH 
TRANSFORMER 
COIL-MLO 10ONH 10% 0.34 ,OPIOX.Z5LG 

TRAN~IITOR NPN 81 r 0 . n  r o ~ o o o n w  r r a a o n z  
TRANIIITOR PNP 11 10-18 PO83bOMW 

REI I ITDR 5.62K 1% ,125W C TCWOt-100 
RC8IITOR 9.0PK 1% ,125W C TC.O+-100 
REI I ITOR 1,bZK 1% ,115W I TC.O+-100 
RE8lITOR 5 1 1  18 .lZSW C TCmO+-100 
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Figure 9-32. A9 Pilot Second IF Amplifier, Component Locations 



Table 9-14. A10 Pilot Third Converter, Replaceable Parts 

1 

Reference 
Designation 

A10 

A loC1  
A l O c I  
AIOCJ 
d10c4 
Al0C5 

A10cb 
A l o e 7  
A l o e 8  
A l 0 o  
A lOc lO  

A lOCl ) .  
C lOCi2  

A lOJ I  

:::;: 
A l 0 L l  
b l O L 2  
A l 0 L 1  
AlOLU 

A 1 0 Q l  
AlOQ2 

A lORl  
h lOR2 
).LOR1 
A l o e 4  
AlOR5 

AlOR6 
AlORT 
AlOR8 
AlOR9:: 
AIORIO 

A 1 0 u l  

t-IP Part 
Number 

85680-60010 

0160-3456 
0160-2055 
0160-2055 
0160-2055 
0160-2055 

0160-3456 
0160-2055 
0140-0190 
0 1 4 0 ~ 0 1 9 5  

0160-2055 
0180-0197 

1250-0690 

9100-2232 
9100-2212 
9100-2250 
9140-0179 

1854-0247 
1854-0145 

0757-04 16  
0757-0280 
0698m3439 
0757-0146 
0698-3418 

0757-0280 
0757-0200 
0757-041 b 
0757-0146 
0757-0394 

0955-0063 

Mfr 
Code 

28480 

28480 
28480 
28480 
28480 
28480 

28480 
21480 
72136 
72156 

26480 
56289  

28480 

Z84 lO  
28480 
28480 
28480 

28480 
04711  

24546 
24546 
24546  
24546 
24546  

2454b  
24546  
24546  
2454b 
24546 

28480 

Mfr Part Number 

85680-60010 

O l b O ~ J U S b  
0160-2055 
0160-2055 
0160.2055 
0160-2055 

0160-1456 
0 1 6 0 ~ 2 0 5 5  
DM15C~90Jo1ooWVlCR 
D M ~ ~ F ~ ~ ~ J o ~ o o W V ~ C R  

0160-2055 
15ODZZ5X9020A2 

1250-0690 

9100-2252 
9 1 0 o . l ~ J ~  
9100-2150 
9140-0179 

1054-0247 
2N5179 

~ 4 ~ l / O - T O - 5 l l R - t  
C4-1/8-TO-1OOl.t 
C4-1/8-TO-l?8R-F 
c u . i ~ 8 - T o - i o ~ o - t  
C4-1/8-TO-lY7R-F 

C Q ~ l / B ~ T O ~ l 0 0 1 ~ F  
~ 4 - 1 / ~ - ~ 0 - 1 0 0 1 - t  
CP-1/8-TO-SiIR-f 
CP.ll8-TO-1ORO-F 
C4- l /b-TO-51Rl-C 

0955-0063 

Q ~ Y  

1 

2 
6 

1 
1 

1 

1 

2 

1 
1 

1 
1 

2 
3 
1 
2 
1 

1 

1 

Description 

BOARD ASSEMBLY, PILOT THIRD CONVERTER 

CAPACITUR-FXO lOOOPF +-!OX lYVDC CER 
CPPACITOP-CXD .OlUC t 8 0 - 2 0 %  IOOVOC CER 
CAPACITOR-FXD ,OlUF t80-20X lO0VDC CCR 
CAPACITOR-CXD .OLUF +BO-20% ~ O O V D C  CER 
CAPACITOR-FxD .O lU I  t8O-POX lOOVOC CCR 

CAPACITOR.FXD ~oOOPF + - l o %  lKVOC CER 
CAPACITOR-FXO nOlUF t8O-20% 1OOVDC CER 
CAPACITOR-FXD 39PC t -5X  3ooVDC MICA 
CAPACITOR-CXD 130PF t - 5 1  ~OUVDC MICA 
NOT ASSIGNED 

CAPACITOR-FXD .OlUP t80 -20X lOOVOC CER 
CAPACITOR-?KO a . ~ ~ f + - 1 0 %  ~ O V O C  T A  

PART Or W20 
PART OF W21 
CONNECTOR-RF SY8 M SOL-HOLE-FR 50-OHM 

COIL-MLD 270NM 10% 0.30 ,095DX,25LG-NOM 
COIL-MLD 27ONH 10% 0.30 ,095DX.25LO-NOM 
COIL-MLD 18ONH 10% 0.34 ,095DX.25LQ-NOM 
COIL-MLD 22UH !OX 0875 ,155DX,375LO-NOM 

TRAN8ISTOR NPN 8 1  79-39 P0.1~ tT88OOMHZ 
TRANSISTOR NPN ZN5179 8 1  70-72 P082OOHW 

R E S I ~ T O R  5 1 1  l X  ,125W F Tc.~+-100 
RE818TOR 1K 1% , 1 2 5 ~  F TC80+-100 
RESISTOR 178 1X ,1254 F TC80t-100 
RESISTOR 10 1 %  ,125W F TC10+-100 
RESI8TOR 147 1% ,125W F TC.0+-100 

RESISTOR 1K 1% ,125W C TCmO+-100 
RESISTOR 1K 1X 1125H F TCm0+-100 
RE818TOR 511  1X ,125W F TC*O+-100 
RE8ISTOR LO 1 %  ,125W F TC8Ot-100 
RE81STOR 51.1 1% , 1 2 5 ~  F TCmOt-100 

MIXER, DOUBLE BALANCE 200 MW 
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Figure 9-33. A1 0 Pilot Third Converter, Component Locations 
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Figure 9-34. A9 Pilot Second IF Amplifier and A10 Pilot Third Converter, Block Diagram 
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A1 1 50 MHz VOLTAGE-TLINED OSCILLATOR, CIRCUIT DESCRIPTION 

A1 1 50 MHz Voltage-Tuned Oscillator (VTO) is used to tune the Pilot Third Local Oscillator +250 kHz 
corresponding to the spacing between the lock points in A7 249 MHz Phase Lock Oscillator. This is ac- 
complished by providing a reference frequency to the Phase/Frequency Detector of A21 275 MHz Phase 
Lock. The reference frequency is either 5 (*0.75) MHz or 2.5 (*0.300) MHz, depending on the selected 
frequency span. For spans > 100 kHz but r 1 MHz, the 50 (&  7.5) MHz oscillator frequency is divided by 
10; for spans of 100 kHz or less, the frequency is divided by 20. For spans greater than 1 MHz, the VTO is 
not swept; the sweep is applied to A23Al YIG-Tuned Oscillator (the first LO). 

The frequency to which the 50 MHz oscillator is tuned is determined by the output of the Summing 
Amplifier, whose inputs are the 50 MHz SWEEP and 50 MHz TUNE signals from A22 Frequency Con- 
trol. For sweep times of 10 sec or longer, the Slow Sweep Filter is switched into the circuit to filter off low- 
frequency components (on the 50 MHz SWEEP and 50 MHz TUNE lines) which in the most narrow band- 
widths (30 Hz and 10 Hz) might cause spurious responses. 

Shaping Network 0 
The Shaping Network is composed of a Summing Amplifier and a Shaping Attenuator. The 50 MHz 
TUNE and 50 MHz SWEEP lines, received from A22 Frequency Control, are summed through R43 and 
R46. The ratio of these resistors is such that the frequency of the 50 MHz oscillator varies at the rate of 1.1 
MHz per volt on the 50 MHz TUNE line and at the rate of 1.0 MHz per volt on the 50 MHz SWEEP line 
when the shaping network is properly adjusted. The gain around U6 is set by R45 and GAIN adjustment 
R9. The output is offset by the action of R47, R48, and OFFSET adjustment R10. C14 heavily filters the 
offset voltage. R9 sets the overall sensitivity of the oscillator, and R10 offsets its frequency. 

The output of the Summing Amplifier is shaped by the Shaping Attenuator to fit the characteristics of the 
50 MHz Oscillator tuning diodes CR15 and CR16. R18 through R28, R71, R17, and CR2 form a voltage 
divider setting the voltages at which diodes CR3 through CR14 and CR18 turn on. When the output of U6 
is at its high end, corresponding to the 50 MHz Oscillator being tuned to its upper end around 57.5 MHz, 
all these diodes are turned off and the signal passes unattenuated through the Shaping Attenuator. As the 
oscillator is swept down in frequency, the voltage from U6 is swept down and successive diodes turn on, 
starting with CR14. As diodes are successively turned on, the attenuating action of R29 through R40 and 
R72 against R41 and R42 tends to pull back on the downward movement of the output voltage. As the 
Shaping Attenuator begins to act, the gain through it is controlled by SHAPING ATTN adjustment R42. 
The points at which the diodes turn on are adjusted by SHAPING OFFSET adjustment R17 and 
POSITIVE SUPPLY adjustment R6 in the Power Supplies. CR2 is always on and compensates the remain- 
ing diodes for temperature variations. 

Slow Sweep Filter 

The output of the Shaping Network passes through the Slow Sweep Filter. This filter is turned on for in- 
strument sweep times of 10 seconds or greater. 4 4  is a unity gain amplifier. When the filter is off, 44 
shorts out R64 so that US drives C24 directly, and no filtering takes place. When the filter is on, 4 4  is 
open, and the action of R64 and C24 filters the signal. The filter is controlled by the HFLT line from A22 
Frequency Control. To turn the filter on, HFLT goes high. This puts current through R14 to saturate 46 ,  



which pulls current through R16 to saturate 47 .  4 7 ,  in turn, puts current through R61 to saturate 45 .  This 
pulls the gate of Q4 to - 15V, turning it off and allowing R64 and C24 to act as a filter. The filter is turned 
off by a low signal on HFLT, which turns off 46 ,  47 ,  and Q5, allowing R59 to pull the gate of 4 4  to the 
voltage of the source. This turns 4 4  on, thus shorting out R64 and disabling the filter. 

50 MHz Oscillator @ 

The 50 MHz Oscillator frequency is set by the tank circuit made up of L4 and tuning diodes CR15 and 
CR16. As the voltage on the line to the diodes is lowered, their capacitance is increased, thus lowering the 
frequency of oscillation. The range of the oscillator is 50 (*7.5) MHz. L6 and C23 isolate the tank from 
the tuning circuitry at the frequency of oscillation. C18 couples the tank to the transistor 43 .  4 3  operates 
in common-base configuration with its collector driving the tank, and C19 and C20 forming a voltage 
divider to feed back some of the signal to the emitter. This signal also goes to the Buffer Amplifier com- 
posed of 42 ,  R49, and R5O. R8, C6, C16, L3, R52, and R55 properly bias 4 3 .  R5 1, R57, C7, and C17 pro- 
perly bias 42 .  R56 biases CR17, which compensates CR15 and CR16 for temperature variations. 

Divide By Two 0 
The Divide By Two circuit receives the signal from the 50 MHz Oscillator. ECL NOR gate U2C acts as a 
limiting amplifier, producing ECL output levels to drive the flip-flop U3A, which divides the frequency by 
2. R65, R66, and C26 feed back a voltage to bias the amplifier to the center of the ECL voltage range (ap- 
proximately - 1.3V). R68 and R69 attenuate the divided signal as it is sent to A17 Frequency Counter. 
R67, R70, R68, and R69 properly bias the ECL outputs. 

Divide By Five Or Ten 0 
The Divide By Five Or Ten circuit contains a Divide By Two circuit (UIA) and a Divide By Five circuit 
(UlB). The Divide By Two circuit is connected to an output of the previous Divide By Two circuit. U 1A is 
either bypassed or used, as selected by the switch composed of NOR gates U2A, U2B, and U2D. The signal 
selected by the switch is then divided by 5 and sent to A21 275 MHz Phase Lock , which locks onto it as its 
reference. The net result of all the divisions is to divide the 50 MHz Oscillator output frequency by 10 or 
20. Division by 10 is used for spans greater than 100 kHz, and division by 20 for spans of 100 kHz or less. 
This gives frequencies centered about 5 MHz or about 2.5 MHz. The division used is controlled by the 
HDIV line from A22 Frequency Control. RI 1, R12, and R13 translate the TTL levels to ECL levels to con- 
trol U2D. When HDIV is high, U2D disables U2B and enables UZA, thus selecting the output of Divide By 
Two circuit, U1A. When HDIV is low, U2D disables U2A and enables U2B, thus bypassing this Divide By 
Two circuit and directly selecting the output of the first Divide By Two circuit, U3A. R4, R44, R58, R60, 
R63, and R73 properly bias the ECL outputs used. 

Power Supplies @ 

The Power Supplies circuit supplies regulated current to both the Shaping Network and the 50 MHz 
Oscillator. R1 supplies current to reference diode VRl, whose voltage is filtered by R2 and C3 and fed to 
U4. The output voltage is set by R7, R5, and the POSITIVE SUPPLY adjustment R6. C5 provides further 
filtering, and CR1 compensates for temperature variation of the diodes in the shaping network. Q1 in- 
creases the current capability of the supply, and R3 limits the current for momentary short circuits. 



Table 9-15. A11 50 MHz Voltage-Tuned Oscillator, Replaceable Parts ( I  of  3) 

See introduction to this section for ordering information 

9-1 1 1 

Reference 
Designation 

A 1  1 

A l l c l  
4 l l C 2  
A11C3 
4 l l C u  
A1 l C 5  

A l l C b  
A l l c 7  
A l l C 8  
A l l C 9  
A l l C 1 0  

A l l C l l  
A i l C l 2  
A l l C 1 3  
A l l C l 4  
A i i C 1 5  

A t l C l b  
A l l C l 7  
A I l C l 8  
A l l c l 9  
A l l C 2 0  

A l l c 2 l  
l l l c 2 2  
A l l C 2 3  
A i i C 2 4  
A l l C l 5  

A i i C 2 b  
A1 l c 2 7  
A l l C Z 8  
A l l C i ? 9  
Al lCJO 

A l l c 3 1  
4 l l C 3 2  
A l l C 3 3  
A l l C 3 a  

P11CRl 

: t :::: 
A! lCR4 
411CR5 

411CH6 
A l l C R 7  
A11CR8 
A l l C R 9  
A l l C R l o  

A l l C R l l  
A 1 1 C ~ i 2  
1 1 1 ~ ~ 1 3  
A l l C R l 4  
A l l C R l 5  

f i i 1 C ~ i 6  
A i i C R i 7  
4 i i C R i 8  

A l l J l  
A l l J 2  
41153 

b l l L 1  
A l l L l  
A l l L I  
a l l L 4  
A l l L S  

A l l L b  

A l l p l  
A l t Q 2  
r l l G 3  
A l l Q 4  
A l l Q 5  

4 l l W b  
A i l 0 7  

HP Part 
Number 

85680-60017 

0160-2055 
0180-0116 
0180.0229 
0ibo.zo55 
0180-1746 

0180-1746 
0180-0229 
0160-2055 
0160-2055 
0180-1746 

0160-2055 
0160-2055 
0160-2055 
0180-0229 
0100-2055 

0160-2055 
0160-2055 
0160-2261 
0160-0949 
O l b O ~ L O l b  

0160-2055 
0160-2055 
0160-3456 
0160-3402 
0160-2055 

0160-2055 
0160*2055 
0160-4084 
0160-2055 
0160-4084 

0180-0229 
0160-2055 
0160-2437 
0160-2417 

IPOI -0040  
1901-0040 
1901-0040 
! 901-0040 
1901-0040 

1 ~ 0 1 ~ 0 0 4 0  
1901-0040 
1901-0040 
1901-0040 
1901-0040 

1901-0040 
1901-0040 
1901-0040 
1901-oouo  
0122-0300 

0122-0300 
1901-0040 
1901-0040 

1250-0090 

t2SO-0690 

9100-1018 
9100-1618 
9100-1621 
9100-281 1 
9 1 0 0 - l b 1 8  

9140-01 14 

1859-0977 
1854-040'4 
1853-0016 
1 8 5 5 - 0 0 2 ~  
!R5(1-0477 

1854-0013 
1853-0451 

Mfr 
Code 

~ 8 4 8 0  

28480 
56289 
56289 
zsrso 
56289 

56289 
56289  
28480 
28480 
56289  

28480 
28400 
28480 
56289  
28480 

28180 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

S6289 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 

28U80 

28480 

28480 
28480 
28480 
28480 
28480 

28480 

0 7 2 6 1  
28480 
28480 
28480 
07263 

28480 

Mfr Part Number 

85680-60017 

0160-2055 
1 5 0 D b 8 5 ~ 9 0 3 5 0 2  
15OD33bX901002 
o i c o - i i s s  
150D15bX902082 

150DlS6xPO2oB2 
1 5 0 D 3 ~ ) X ~ 0 1 0 0 2  
0160-2015 
0lbOm2065 
15OD15bX9020B2 

0160-1055 
0160-2055 
0160- to55  
150D3Sb~P01082  
0 1 6 0 - ~ 0 5 ~  

0160-2055 
0160-a055 
0160-2261 
01bO-0999 
0160-2016 

0 1 6 0 ~ 2 0 5 5  
01bO-2055 
0160-3456 
0160-3402 
0160-2b55 

0160-2055 
0160-2055 
0160*4084 
0160-2055 
0160-4014 

l 5 0 ~ 3 3 6 X P o l 0 8 Z  
0160*2056 
O lb0 -2431  
0 1 b O - 2 4 j l  

1901-0040 
1901-0040 
1901-OUUO 
1901-0040 
1901-0040 

1901-0040 
1901-0040 
1901-0040 
1901-0040 
1 9 0 1 ~ 0 0 4 0  

1901-0040 
1901-OUYO 
1901-0040 
1901-0040 
0122-0300 

0122-0300 
1901-0040 
1901-0040 

12SO-U*q0 

1250-Db90 

9100-1018 
9100-1618 
9100-1021 
9100-2811  
9100-1618 

9140-0114 

ZN2222A 
1854-0404 
1853.0018 
1855-0020 
2N222LA 

1854-OULJ 
2N3199 

Q ~ Y  

1 

17 
1 
U 

1 

1 
1 
1 

1 
1 

I 

2 

l b  

Z 

2 

3 

I 
I 

1 

2 
1 
1 
1 

1 
1 

Description 

B O A R D  ~ S S E M ~ L Y ,  50 MHZ VOLTAGE-TUNED OIC 
(INCLUDE8 Wl81 

CAPACITOR-FxD . Q ~ U F  +80-20% 1ouVDC CLR 
CAPACITOR-PXD b,8UF+-10X 35VDC T I  
CAPACITOR-FXD 33UF+-10% 1oVDC TI 
CAPACITOR-FXD ,olur + ~ O . Z O X  ~ U O V D C  C C R  
CLPACITOR-CXD 15UF+-1OX 20VDC TA 

CAPACITOR-FxD i ~ u F + - i u x  2ovDC TI 
CAPACITOR-FXD 33UFt-10% lOVDC TA 
CAPACITOR-FXD .OlUF +RO-20% IUOVDC CCP 
CAPACITO@-FXD ,OlUF +80-20% 10OVOC CER 
CAPACITOR-CXD 15UT+-1OX ZOVDC TA 

CAPACITOR-FXD .OlUF (80-20% 1OOVDC CER 
CAPAC~TDR-FXD .OlUF +8O-ZOX 1OOVDC CLR 
CAPACITOR-FXD .OlUF t 8 0 - 2 0 %  lOOVDC CCR 
CAPACITOR-FxD 3 3 ~ F + . i o x  lovDC TA 
C A P A C I T O R - ~ X D  . O ~ U F  +no-20% ~ O O V D C  CER 

CAPACITOR-FXD .OlUP +80-20% lOOVOC CCR 
CIPLCITOR-FXD .OlUF +8O-POX lOOVDC CER 
CAPACITOR-FXD l 5 P F  +-5% SOOVDC CER 0+-30 
C ~ P A C I T O R - F X D  6 8 ~ ~  t-sx 30nvDC MICI 
CAPACITOR~FXD 6ZPF 1.5% 50OVDC MICA 

CAPPCITOR.PXD ,OlUF +80-ZOX lOOVDC CLR 
CAPACITOR-FXD ,OlUF +80-2oX lOOVDC CLR 
C A P A C I T O R - F X D  ~ O O O P F  + - l o %  ~ K V D C  CER 
CbPACITOR-FXD 1UF +.SX 50VDC MET-POLYC 
CAPACITOR-FXD .OlUr +AO-.?OX lOOVDC CER 

CAPACITOR-FXD ,oIUF t80.20X ~ o o V O C  CER 
CAPACITOR-FXO eOlUF t 8 0 - 2 0 %  LUOVDC CER 
CAPACITOR-FXD .lUF +-20X 50VOC CER 
CAP~CITOR-FWD .01UF +8O-20% lOOVDC CCR 
CAPACITOR-FXD . lU f  +-20X 50VDC CER 

C~PACITOH-FXO 33UF+-luX l0VDC TA 
CAPCCITOR-FXD .OlUF +BO-ZOX ldOVOC CCR 
CAPbCITOR-FDTHRU 5000Pr  +8O -2OX 200V 
CAPACITOR-FDTYRU 5000PF +80 -20% ZOOV 

DIODE-SHITCHING 30V SOMA 2N8 ~0.35 
DIODE.SWITCHING 3UV SUVA ZYS DO-35 
DIODE-IWITCHI~O 30V 50MP 2NS 09-35 
DIODE-SWITCHING 30V 5OMA 2N8 00.35 
DIODE-SnITCHIND 30V 5UMA 2NB DO-35 

DIoD~-swITCUI~G 30V 50MA 2YS 00-35 
DIODE-SWITCHING 3UV S O M A  2N8 09-35 
DIODE-SWITCHING 3OV 50MA 2NS DO-35 
DIODE-SWITCHING 3UV SOMA 2M8 DO-35 
DIODE-9WITCHINO 30V 5nMA 2N8 00-55 

DIODE-8kITCHINt  3 0 ~  SOMA 2YS DO-35 
DIODE-SWITCHING 3dV SUM4 2NS 00.33 
DIODE-$WITCHING 30V SOMA 2'4s 90-35 
DIODE-SHITCUINO 10V 5UMA 2qS DO-35 
DIODE-VVC lUOPF 5 %  C Z / C 2 0 - q I b 2  8VRmZOV 

DIODE-VVC l0OPC 5% CZ/CZO-MIN*2 BVR.20V 
DIODE-SWITCHING 30v 50MA 2NS 00 -3s  
DIDDE.SWITCHING 3uV 50MA 2N8 00.35 

C o N N E t l r j ~ - ~ F  gPR M sGL-~oLE-FR 50-OHM 
PbRf OF lNlR 
CONSECTOR.RF r SOL-HOLE-FR 50-OHM 

COIL-CLD 5,bUh 10X Pa45 .155OX.j75LG-YOM 
COIL-'LO 5.6UH 10% W.45 ,155DX.375LC-NOM 
COIL-fiLD l 8 U n  10% 0.75 155DX 375LG-NOM 
C O I L  ZOONU 5 %  Q8 lbu  ,~~ ;DX ,~~ ;LG.NDM 
COIL-WLC 5,bUH 10% 0.45 ,155OX.375LG-NOM 

COIL-"LO IOU* 10% 0'55 ,155DX,375LG.N0~ 

TRbh~SISTOR NPlu 2h122,?2A 9 1  TO-18 POBSOOMW 
TR4NSISTUR NPhl S I  TU-18 P!l*360MW 
TRPhSI3TUY PYP 9 1  70-72 PD*ZOUMW PT*lGHZ 
TRANSISTOR J-FET N-CHAN C-MOOt 10-18 S I  
TwANSISTOR NPN 2N2222A 8 1  TO-18 PO3500MW 

TRANSISTOH NPN 9 1  10 -18  PUmJbJYW 
TRA~SISTUR PNP 1k3799  8 1  TO-18 P D s 3 6 ~ ~ ~ 1 2 9 5  



Table 9-15. A l l  50 MHz Voltage-Tuned Osc-~llator, Replaceable Parts (2  of  3) 

Reference 
Designation 

A l l R l  
A I l R Z  
A l l R 3  
A l l R 4  
A l I R 5  

~ 1 1 R b  
A l l R l  
A l I R B  
A l l R 9  
A I I R I O  

A l l R l l  
'11R18 
A I I R I 3  
d I I R l 4  
A l l R 1 5  

A l l R l b  
A t l R l l  
AIIRIO 
A l l R i q  
A l i R 2 0  

Ai1R21 
A I IRZL  
A I I R ~ ~  
A l I R 2 4  
A1iR25 

A I l R Z b  
A1iR21 
A11R28 
A l t R 2 9  
A I I R 3 0  

:;;R":: 
A i i A 3 3  
Ai1R34 
A l l R l S  

A l l R 3 b  
A l l R 3 7  
A l l R 3 1  
A1iR39 
A l l R 4 0  

A l l R O l  
A l l R 4 2  
A l l R U J  
A l l R 4 4  
A i i R 4 5  

A l l R 4 b  
A1iR47 
AIIRU~ 
A i l R 4 V  
AIIRSO 

A I l R 5 1  
A l l R S 2  
A i i R 5 3  
k l l R 5 4  
Ai1R55 

~ 1 1 ~ 1 6  
r l l R 5 7  
C l l R S 8  
A l l R 5 9  
A i1Rb0  

b l l R b l  
A l l R b l  
A l l R 6 3  
A l l R 6 4  
A l l R 6 5  

A ~ i R b b  
Ai1Rb1 
A l l R b 8  
A l l R b 9  
A l l R l O  

AIl"71 
A l I R l 2  
~ 1 1 ~ 7 3  
A l l R 7 0  
A l l R 7 5  

Mf r 
Code 
24546 
24546 
24546 
24546 
24546 

02660 
l 9 7 U l  
24546  
02660 
02660 

2454b 
24546 
24546 
2U546 
24546 

24546 
02111 
24546 
2454b 
24546 

24546 
24546  
24546 
24546 
24546 

24546 
24546 
24546 
24546  
19101 

a4546 
24346  
24546 
20546 
24586 

24546 
24546 
24546 
24546 
24546 

24546 
02111  
28480 
24546 
24546 

28480 
24546 
24546 
24546  
29546 

24546 
24546 
2454b 
03292 
24546 

ZUSUL 
24546 
24546 
28480 
24546 

24546 
24546  
20546 
24546 
24546  

24546 
24546 
24546 
24546 
24546 

24546 
19701 
24546 
24546 
2a5Ub 

Mfr Part Number 

C4-1/8-TO- l781- f  
CU-l/8-T0-5111-F 
C4-118-10-42R2-F 
C4-I/@-!o-1001-f 
C4-1/8-T0-1002-F 

3810P-$02 
MFUC1/8-TU-9091-F 
C4-l/P-TO-1331-C 
3810P-263 
3SIOP-103 

CU- l /8 -TO-bb l l -F  
C U - l / 8 ~ T O - l 9 6 1 - f  
C4- l l8-TO-1961-F 
C4-1/8-T0-31bZ-F 
CU.ll8-TO-1002-P 

CY-l/8-TO-3162-F 
43P501 
CU-l/B-TO-SIHI-F 
C4.1/8-T0-5bR2.F 
C4-1/8-TO-bl92-C 

C4.1/8-T0-68Rl-F 
CU-I/B.T0-15RO-F 
CU.l/B-TO-82RS-F 
C4- l / I -T0-90RV-F 
CU.l/l-TO-101-F 

C ~ - l / 8 ~ T O - l l l - F  
t ~ - l / B - T O - t 2 l R - F  
C0.1/8-T0-133R.C 
C4-1/8-TO-11OZ-C 
MCUC1/8-T0-1532-F 

C4- i / I -T0 -1782-F  
CU-1/8-TO-2151-f 
CU-l/B-t0-2612.F 
C4.1/8.10-5162-F 
CU-l/O-TO-JS32-F 

Cq-1/8-TO-4642-F 
C4-1/8-10-5112-F 
C4-1/8-TO-blPZ-f  
C U ~ f / d ~ ~ O - b d l Z - ~  
C4-1/8-T0-?502-f 

C 4 - t / S - T O - 5 l l l - F  
43P103 
0691.6630 
cU-1/8-10-1001-C 
CU-1/8.10-4222-P 

0698-6917 
C4-148-TO-2372-f 
C4-l/O-TO-IVbi?-f 
C~-~ /B -TO-~DOI -G 
C3.~/8-To0.5lRl-G 

c4-148-TO-2871-f 
C3.1/8-TO-1331-G 
C)-~I~-TQO-IOR-G 
C3-1/8-T00-46RQ-G 
C)-1/8'T0-464l-G 

c u - i ~ e - ~ o - i i o z - ~  
C4-1/8-T0-2811-F 
CB-1/8-T0-1001-F 
Ob98-jZbO 
CU- I /S -TO-~OO~-~  

C4-118-TO-5112-F 
Cd-118-TO-2152-P 
C4-1/8-TO-2ISL-P 
C4-118.TO-5112-F 
C4-118-TO-215U.F 

C4.1/8-TO-i?15*.P 
C4-116-TU-511N-F 
CU-1/8-T0-4bUO-F 
CP-I/8-T0-464O-F 
C U - I / 8 - f O - l O O l - ~  

CU-I/$-TQ-UbW4-P 
MP4Cl/B-TO-POPl-F 
CU-l/B-TO-2151-F 
C4-1/8-TO-111-F 
CP-L/ I -TU-I871-F 

HP Part 
Number 

0757-0278 
0151-0038 
0751-0316 
0757-0280 
0751-04U2 

2100-1739 
0757-0218 
0757-0311  
2100-1912 
2100-2890 

0751-0439 
0698.0083 
0698-0081  
0698-3160 
0757-0442 

0698-3160 
2100-3123 
0757-0194 
0157-0395 
0757-0276 

0 7 5 1 ~ 0 3 ~ 1  
0151-0398 
0751-0399 
0751-0400 
0757-0401 

0 7 5 7 ~ ~ 4 ~ ~  
0757-0403 
0698-3037 
0757-0143 
0751-0209 

0698-3136 
0757-0199 
0b98-3159 
0698-3160 
0198-3161 

0698-3162 
0757-0458 
0757-0460 
0151-0461 
0751-0462 

0757-0438 
2100-3103 
0698-6630 
0151-0280 
0698-1050 

0698-6971 
0698-3158 
0698-1151 
0698-7236 
0698.7205 

0698-3151 
0698.1239 
0698-1118 
0638-7204 
0698-7252 

o l s 1 . 0 ~ ~ 3  
0698-3151 
0751-0280 
0698-3260 
0157-0280 

0751-0458 
0751-0199 
0698-0084 
0757-0458 
0698.3441 

0698-344 1 
0751-0416 
0698-0082 
0698-0082 
0757-0280 

0698.4031 
0757-0288 
0698-0084 
0151-0"2 
0698-3151 

Q ~ Y  

1 
2 
I 
5 
2 

1 
2 
1 
I 
1 

1 
2 

3 

I 
1 
1 
I 

I 
1 
1 
1 
1 

2 
t  
1  
2 
1 

1 
2 
1 

1 

1 
3 
1 
I 
I 

1 
1 

1 

1 
1 
I 
I 
2 

P 
I 
I 
1 
I 

1 

2 

2 

1 
2 

1 

Description 

RESISTOR 1 . 1 8 ~  1% ,125W F TC*Ot-100 
RESISTOR 5 . 1 1 ~  1% ,125h F TCn0+-100 
RESISTOR 42.2 1% ,125W F TC*Ot-100 
RESISTOR 1K 1X . lL5N F T C m I t - I 0 0  
RESISTOR 1OK 1X ,125W F TC*O*-100 

RESISTOR-TRMR 5~ 10% b4W SIDE-AOJ 20-TRN 
RESISTOR 9.09U 1% ,125W F TC80+-100 
RESISTUR 1.33K 1% ,125W f TC.09-IOU 
RESISTOR-TRMR 20K 10% W W  S I D E - ~ D J  20-TUN 
RESISTOR-TRMR IOK 10% W *  SIDE-ADJ 20-1Rk 

RESISTOR 6 . 8 1 ~  I% ,125W F TC*U+-100 
RESISTOR 1.96K 1% ,125W F Tt.01-100 
RESISTOR I , 9 6 ~  1% ,125W F TC*U+-100 
RESISTOR 31.6K 1% ,125H F ~ C * o t - i o ~  
RESISTOR 1OK 1% , 1 2 5 ~  F TC*Ot-100 

RESISTOR 3 1 . 6 ~  1% ,125R F TCmOt-100 
RESISTOR-TRMR SOC 1OX C SIDE-4OJ 17-TRN 
RESISTOR 5 1  1 1 %  ,125* F TC*O+-100 
RESISTOR 56:2 1% ,125W F TC*O+-100 
RESISTOR 61.9 1% mlZ5k F TC*0*-100 

RESISTOR 68.1 18 , 1 2 5 ~  F TC.0)-100 
RESISTOR 1 5  1% , 1 2 5 ~  F TC*0+-100 
RESISTOR 8 2  5 1% , 1 2 5 ~  f TC*0+-100 
RESISTOR 9 0 : ~  1% ,125R F TC.01-100 
RESISTOR 100 1 %  ,1291 f TC*O+-100 

RESISTOR 110 1% , 1 2 5 ~  F ~ ~ . o t - 1 0 0  
RESISTOR I 2 1  1% ,1258 F TC*0+-100 
RESISTOR I 3 3  1% ,125W F TC*0+-100 
RESISTOR 11K 1% ,125W f TC*O+-100 
RESI~TOR 13,3K 1% ,125W F TC*O*-100 

RLSI8TOR 17.8U 1% 0 1 2 5 d  F TCaOt-100 
RE~ISTOR 2l.SK 1% ,1251 F T t * O t - 1 ~ 0  
RESISTOR Z6.lK 1% ,125W C TC.0t-100 
RESISTOR 31,bK 1% ,125w t TC*Ot-100 
RESISTOR 3 8 . 3 ~  1% , 1 2 5 ~  F TtmOt-100 

RESISTOR 46.4K 1X ,125W F TC80t-100 
RESISTOR 5 l . lK  1% .12Sh r TCmOt-100 
RESISTOR b l19K  1% .I25W F TCmOt-100 
RESISTOR 66.1K 1% ,125W F TCSV+-100 
RESISTOR ~ S K  1 %  ,1258 f ~ ~ * 0 + - 1 0 0  

RESISTOR 5,11K 1% ,125W f TC*Ot - l u0  
RESISTOR-TRMR IOK 10% C SIOE-ADJ 11-TRN 
RESISTOR 20K , lX  ,125W F TC*Ot-25 
RESISTOR 1K I X  ,125W F TCm0+-100 
RESISTOR 42.2K 1% ,125h F TC*Ut-100 

RESISTOR 30% . iX 0125W F TC.o+-25 
RESI810R 23.7K 1% , 1 2 5 ~  F TC.Ot.100 
RESISTOR l 9 0 b K  1% ,125W r TCmOt-100 
RESISTOR i n  1% ,05w F ~ C S O + - ~ O O  
RESISTOR 51.1 IX .oSw F TC*o+.loo 

RESISTOR 2 . 8 7 ~  1% . I254  F T c * 0 + - 1 ~ 0  
RESISTOR 1,33K 1% .u5w F TC*9+.luo 
RESISTOR 10 1% .05W F TC.o+-100 
R E S I S T O R  46 .4  .05W F TC=0+100 
RCSISIOR 4.64K 1% .us" F TCco+- loo  

R E S I S T O R  IIK 1% .i.?s+\ F TC*U+-100 
RESISTOH 2 . 8 7 ~  1% .125& F TC*O+-100 
RESISrOR 1K 1X , 1 2 5 C  F TC*d+-100 
RESISTOR 464K 1% ,125n F TCaOt-100 
RESISTOH 1Y I X  ,125* F TCmOt-100 

RESISTOR 51.1K 1% , 1 2 5 ~  F 1Ca0t-100 
RESISTOR 21.5K 1% ,125V f TC.Ut-100 
RESISTOR 2 . 1 5 ~  1% ,125W F TC*O+-100 
RESISTOR 5 1 . 1 ~  1% ,1258 F TC*Ot-100 
RESISTOR 215 1% ,125r  F TC.01-100 

RESISTOW 615 1 X  1 2 5 ~  F lC*Ot -100  
RESISTOR 5 1 1  1 %  :125* F TC.J+-100 
RESISTOR 464 1 %  ,125V F TC.0+-100 
RESISTOR UbU 1% ,1?5* F TCa0+-100 
RESISTOR 1K 1% .125w F TC.O+-100 

RESI$T@R 4b.U I X  .125* F TC.O+-100 
RESISTPH 9,OPK I X  , 1 2 5 ~  F TC.fl+-lOIl 
RESISTOF 2.15K 1 %  ,125w r TCg9+-100 
RESISTOR 110 1% .125* F TC¶U+-100 
RESTSTOR d.6lK 1X .125W F TCsOt-IOU 



Table 9-1 5. A1 1 50 MHz Voltage-Tuned Oscillator, Replaceable Parts (3 o f  3) 

Reference 
Designation 

A l l R 7 6  

A l l T P 1  
A l l T P I  
A l l T P 3  
A l l l P 4  
A1 1 TPS 

:tt: ',: 
A1 1 TP8 
A ~ I T P Q  
A l l l P l O  

A l l u l  
A l l u 2  
A l l ~ 3  
A l l U 4  
A l l U 5  

A l l u b  

A l I V R l  

HP Part 
Number 

0b98-3151 

0360-Q lZ4  
O3b0.0114 
0360-0114 

O3b0'0124 
O3bO-0124 
03b0-0124 
OSbO-OIL4 
0160-0124 

1820-1183 
1820-0802 
1820-OBI0 
181b-0261 
181b-0229 

182b-0229 

1902-0680 

86701-U00Ql 

Q ~ Y  

0 

1 
1 
1 
1 
2 

1 

1 

Mfr 
Code 
I Y 5 4 b  

28480 
28480 
18480 

28480 
28480 
28480 
28480 
28480 

04713 
04113 
04713 
28480 
06665 

ObbbS 

24046 

28480 

Description 

RESISTOR 2.87% 1% , 1 2 5 1  F TCm0*-100 

PART OF C33 
PART OF C34 
COhNtCTOR-86L CON1 P I N  .Ou-IN-BSC-SZ RNO 
CONNECTOR-8GL CONT P I N  .OY-IN-BSC-82 RNO 
CONNECTOR-SOL CON1 P I N  .OU-IN-BSC-8Z RND 

COYNECTOR-SGL CON1 P IN  .ou*IN-BSC-SZ RND 
CONNECTOR-SOL CON1 P I N  .04-IN-BSC-SZ RND 
CONNECTOR-SGL COPT P IN  004-IN-BSC-82 RhD 
COYNECTOR-SOL CONT P IN  ,OY.IN-0SC-bZ RND 
CONNECTOR-SOL CON1 P I N  ,04-IN-BSC-SZ RNO 

I C  CNTR EEL BCO POB-EDGE-TRIG 
IC GATE ECL NOR QUAD 2- INP 
I C  FF ECL J-BAR K-BAR COM CLOCK DUkL 
IC 741 OP AMP TO-99 
IC OP AMP TO-99 

I C  OP AMP 10.99 

DIODE-ZNR IN827  ba2V 5 %  DO-? PDm.251 

A l l  MISCELLANEOUS PARTS 

EXTRACTOR, PC BOARD 

Mfr Part Nurrlber 

CY- l / l -T4 -287 l -F  

0360-0124 
0360-0114 
O3b0-0124 

03b0-OlaU 
O3bO-0124 
O3bO-Ola4 
0360-0124 
0360-0124 

MClOl38L 
~ c i o l 6 P P  
MClOl3SL 
1 8 2 b - 9 ~ b l  
OP-OSCJ 

OP.OScd 

l N 8 l 7  

86701-YO001 



Table 9-1 6. A1 1 50 MHz Voltage-Tuned Oscillator, Component Locator Table 

Reference 
Designator 

C 1 

C 2  

C3 

C4  

C5 

C6 

C  7  

C  8  

C9 

C10  

C11  

C12 

C13 

C14 

C15  

C16 

C17  

C18  

C19  

C20  

C21  

C22 

C23 

C24  

C25 

C26 

C27 

C28  

C29 

C30  

C 3 1  

C32  

C33 

C34 

C R 1  

C R 2  

CR3 

CR4 

C R 5  

CR6 

CR7 

C R 8  

C R 9  

C R l O  

C R l l  

C R 1 2  

CR13 

C R 1 4  

CR15  

Location 

8  1 

8  1 

C 2  

C  2  

C  2  

A 3  

C  2  

8 3  

8  1 

8  1 

8 4  

8 4  

8 3  

8 4  

8 2  

A 2  

8 2  

8 2  

8 2  

B 2  

8 3  

A  2  

8 2  

8 3  

8 2  

8 2  

C  1 

C 1 

8 4  

8  1 

8 2  

8 2  

C3 

C3 

C3  

C4 

C3 

C3 

C3  

C3 

C3  

C3 

C3  

C3 

C3 

C3 

C3 

C3 

8 3  

Reference , 

Designator 

CR16 

CR17  

CR18  

J 1  

J 2  

J 3  

L1 

L 2  

L 3  

L 4  

L 5  

L 6  

Q 1 

Q2 

9 3  

4 4  

Q5 

Q6 

Q 7  

R 1  

R 2  

R 3  

R  4  

R 5  

R  6  

R 7  

R 8  

R 9  

R 1 0  

R 1 1  

R 1 2  

R 1 3  

R 1 4  

R 1 5  

R16 

R 1 7  

R 1 8  

R 1 9  

R 2 0  

R 2 1  

R 2 2  

R23  

R  24  

R 2 5  

R  26  

R 2 7  

Location 

8 3  

B  3  

C4 

D l  

D 1 

0 2  

81 

81 

A 2  

8 3  

8 2  

8 3  

C3 

8  2  

8 2  

8  3  

8 3  

8 3  

8 3  

C2  

C2  

C3 

B  1 

C2 

C3 

C2 

A 3  

C4 

C4 

C2 

C2  

8 2  

8 4  

A 3  

8 3  

C4 

C3 

C3  

C3  

C3 

C3  

C3 

C3 

C3 

C3  

C3  

- 

Reference 
Designator 

R 2 8  

R 2 9  

R 3 0  

R 3 1  

R 3 2  

R 3 3  

R 3 4  

R35  

R36 

R 3 7  

R38  

R 3 9  

R 4 0  

R 4 1  

R 4 2  

R43  

R 4 4  

R45 

R46  

R 4 7  

R48  

R 4 9  

R 5 0  

R 5 1  

R 5 2  

R  53 

R  54 

R 55 

R  56 

R 5 7  

R58  

R 5 9  

R 6 0  

R 6 1  

R 6 2  

R63 

R 6 4  

R65 

R66 

R67  

R 6 8  

R 6 9  

R  7 0  

R 7 1  

R 7 2  

R  73 

R  7 4  

R75  

R  76 

- 

Location 

C3 

C3  

C3 

C3 

C3  

C  3  

C3 

C3 

C3  

C3 

C3  

C3 

C4  

C4 

8  3  

B  1 

C4 

8 4  

C  2  

C4 

8 2  

B  2  

C2 

8 2  

8 2  

8 2  

8 2  

8 3  

C2 

8  1 

8 3  

B 1  

8 3  

8 3  

C 1  

8 3  

8 2  

8 2  

8 2  

C  1 

C 1 

C2 

C3 

8 4  

C2 

8 4  

C3  

C3  

Reference 
Designator 

T P I  

TP2  

T  P3 

TP4 

TP5 

TP6  

T P 7  

TP8 

TP9  

T P l O  

U  1 

U 2  

U 3  

U 4  

U  5 

U 6  

V R 1  

-- 

Location 

D 3  

D 3  

8 2  

8  3  

8 3  

8 3  

8 3  

8 4  

8 4  

B 4  

C 1  

8 1 

C2 

C2 

8 4  

8 4  

C  2  
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Figure 9-36. A l l  50 MHz Voltage-Tuned Oscillator, Component Locations 
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Figure 9-38. A1 1 50 MIIz Voltage-Tuned Oscillator, Schemutic 
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A1 2 RF SECTION INTERFACE, CIRCUIT DESCRIPTION 

A12 RF Section Interface contains the miscellaneous digital functions for interfacing with A15 Processor. 

Keyboard Matrix @ 

The keyboard is organized as a matrix (rows and columns) of normally open SPST switches. The rows are 
driven by U19 and U30. U23 functions as a key-down detector, Q12 and associated circuitry debounce the 
key switches, and UlOB latches the key-down condition. U16 and U34 gate the key columns onto the Data 
Bus. By selectively enabling the key rows, A15 Processor can poll the keyboard. 

Instrument Preset 0 
Q11 inverts the sense of the front-panel key and provides an open-collector output LIPS so that A1 3 HP-IB 
Interface can also assert this condition. The LIPS signal causes A15 Processor to restart at memory address 
32. 

Service Request @ 

This circuit encodes the various requests for service for A15 Processor. 

U1 encodes the service request, U3 is a change detector (HINT or LRMT), and U2 latches these changes. 
U4A detects and latches the falling edge of HSWP. 

UlOA asserts LSTP, which stops A15 Processor (puts it in idle) when set by a pulse from U9. U9 also pro- 
vides the reset pulses for clearing the request latches U2, U4A, U6B, UlOB, U12, U13, and U14. UlOA is 
cleared by any pending request (that is, it restarts A15 Processor) by U1. 

4 2  pulls HSWP low whenever a request is pending. 

U11 gates the encoded request and then places HINT,LCBZ, or LHBZ on the Data Bus. 

Rotary Pulse Generator (RPG) Control @ 

U4A enables the RPG, allowing the pulses to be counted. U6A detects the direction of rotation of the RPG 
(rotation of the DATA knob on the front panel). U12 and U13 count the number of RPG pulses since the 
last RPG RESET. U14 provides a holdoff of about 70 msec, during which U6B is not allowed to request 
service, giving the instrument time to respond to the last request and to continue to sweep before the next 
request occurs; that is, to  give the operator visual feedback. 

Front Panel LED Drive @ 

U22 and U33'latch the state of the front-panel LEDs and sink the current to light them. LIPS clears these 
registers, lighting the LEDs any time the key is pressed. 
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RF Attenuator Drive @ 

U7 latches the state of the RF Attenuator and the input relay. 4 3  and 4 4  drive the input relay, and Q5 
through Q10 drive the RF Attenuator. The bridge rectifiers U24 through U26 act as transient suppressors 
for the RF Attenuator solenoids. U7 is cleared (setting the RF Attenuator to 70 dB) whenever HPUP goes 
low, protecting the instrument during power on/off conditions. 

Phase Lock Flags @ 

Each flag can be enabled (interrogated) or all flags can be interrogated. U31 and U32 provide the logic, and 
U21 stores the state of the enabled flags. 

Address Decoder @ 

U18 and U29 decode the address lines, enabling the appropriate ICs to gate or store data for the Data Bus. 

Options 0 
U8 gates the options jumpers onto the Data Bus. U17 is a PROM (programmable read-only memory) that 
contains the attenuation errors (calibration data) of the RF Attenuator. 



A1 2 RF SEC'TION INTERFACE, TROUBLESHOOTING 

The A12 RF Section Interface contains a number of circuits which are used by the instrument for interfac- 
ing with the main processor. Most of these circuits can be verified by using the keyboard. The right INSTR 
CHECK LED being on may indicate a failure on this assembly. To perform Signature Analysis, a special 
extender board (see Figure 9-40), 85680-60035, which is part of the Service Accessories, is needed. 

The first SA Check verifies the key row lines and IOB input lines. The key row line outputs are then used as 
inputs to verify the Service Request @ , Phase Lock Flags @ , and Key Columns on Sheet 2/2. 
Because the Key Row lines are directly connected to these blocks on the extender board (see Figure 9-40 for 
a schematic of the RF Section Interface Extender Board), a defective input on a component could cause an 
incorrect signature on the Key Row outputs. 

The signatures on Sheet 112 are valid only when using standard extender boards provided that A15TP3 
(LSTP) i s  jumpered to A15TP9 (+5V). This eliminates the interconnections between the Key Rows and the 
other functional blocks. 

The Keyboard Matrix @ can be verified by another method. This method is especially useful if the key- 
board is locked out by a shorted key. Note that a shorted key causes the right INSTR CHECK LED to turn 
on. To  eliminate a shorted key in the IF-Display Section, disconnect the rear-panel 50-wire bus cable. 
If the right INSTR CHECK LED turns off after is pressed, then the defective key is in the IF-Display 
Section. Reconnect the bus cable and check the voltage on KC@-7. It should be +5V except when a key is 
pressed. After finding the Key Column (KC) line that is low, momentarily touch +5V to  each Key Row 
(KRQ1-11) line. (Do not leave the Key Row lines tied to  +5V as this may damage some components.) 
When the correct KR line is touched, the grounded KC line will rise to  +5V. Use the Keyboard Matrix in 
Figure 9-39 to find the defective key, trace, or  associated circuitry. Note that Q12 in the key down 
detector is not tested. 

A simple method exists to determine if a key is open. The Title Mode (KSE, 13 C F  STEP SIZE 4UT0 ) is 
useful for this. After putting the analyzer in the Title Mode, press the keys that are suspected of being 
defective. If they are working, the blue letter listed above the key is displayed at the top of the CRT display. 

The Front Panel LED Drivers @ and RF ATTEN Driver 0 can be checked initially without 
the diagram. When is pressed, all LEDs in the RF Section turn on. After the key is released, 
the LEDs turn off. The RF ATTEN Driver @ can be checked by stepping the attenuator thru its 
range and observing the 20 MHz calibrator signal. If the attenuator is working properly, the 
signal will remain at  one reference level. (It is best to  use RL-10 dBm so that ATTEN = 0 dB can be 
used.) 

The Service Request @ and Phase Lock Flags @ are tested by using the special extender 
board. The test program uses the outputs of the Key Rows to provide the stimulus for the inputs 
to these blocks. Note that 4 2  is not checked. If the HSWP line appears to be shorted and no 
other fault can be found, check 4 2  to see if it is shorted. 

Options 0 are not tested by Signature Analysis. The Attenuator ROM U17 is used only when 
the correction data (KSX) is requested. It is factory programmed for each instrument. Note that 
the Attenuator ROM U17 must be replaced if the Input Attenuator ASAT1 is replaced. The op- 
tions MUX U8 is also not tested. If this component is defective, the most likely symptom will be 
incorrect reference level readouts, which are in error by 5.7 dB. 
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KEYBOARD MATRIX 

I NOTE: AND ARENOTPARTOFTHEMATRIX .  I 
- 

Figure 9-39. 8568A Keyboard Matrix 





Figure 9-40. A12 RF Section Interface, Extender Board, Schematic Diagram 
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Table 9-1 7. A12 R F  Section Interface, Replaceable Parts ( I  of  2)  Table 9-1 7. A12 R F  Section Interface, Replaceable Parts (2  of  2)  

Reference 
Designation 

412 

412C l  
A12CL 
A12c3 
112C4 
AlZC5 

AIPCb 
AlZC? 
A12C8 
AIzCP 
A l2C lO 

A l 2 C l l  
A l Z C l 2  
Al2C13 
AtPC14 
Al2C15 

A l Z C l b  

A12CRl 

A12L l  
A l Z L 2  

A1201 
AIIQ~ 
A l 2 Q l  
A I 2 0 4  
A lZQS 

A lzQb  
A1207 
A1208 
A12Q9 
A t z Q i o  

~ I 2 0 1 I  
A l Z Q l Z  

A I 2 R l  
A I M 2  
A I M 1  
AIPR4 
AIZRS 

AIzR~ 
AIZR? 
A i l R 8  
A l2Rq  
AlZRIO 

A12RI1 
AlZR12 
AI2R13 
f i l 2R14  
A12RIs 

A12Rlb 
A i ~ R i 7  
A i2R iO 
A12R19 
A i2R20  

A l 2 R 2 I -  
A12R24 
A12R25 
AIZRZC 
AIZR27- 
A l Z R 3 l  

At2R32 
A12R33 
Al2R34 
Al2R35 
Al2R36 
A12R37 
A i z T P i  
Ai2TP2 
PIPTPS , 
AI~TPu 

A l Z U l  
A l 2UZ 
A12U3 
Al2UU 
A 1 2 4  

HP Part 
Number 

l s b 8 0 - 6 0 0 3 8  

0180-0100 
0160-0161 
0160-2291 
0160-0153 
0160-0153 

0180-Ol  l b  

0 1 6 0 - ~ 0 5 5  
0160-2055 
0160-2055 

0160-2055 
0 160-2055 
0160.2055 

0180-0229 

0160-3454 

1901'0039 

08558-8001 
08558-8001 

1854-0404 
1854-0404 
1854-0232 
1854-0232 
1854-0477 

1854-0477 
1854-0477 
1854-0417 
1854-0471 
1854-0477 

1854-04OU 
1854-0404 

0698-0003 
0698-0083 
0698-3157 
0698-0083 

0698.0063 
0698-0083 
0698-3260 
0698-0003 
0698-0083 

0757-0442 
0698-0083 
0698-0083 
0698.0083 
0698-0083 

0698-0083 
0698-0083 
0757-0442 
0698-0083 
0757-0442 

0157-0442 
0197.0442 

0 1 5 7 ~ 0 4 4 2  
075'1-0442 
0757-0442 
0757-04U2 
0757-04U2 
0757-0442 
1251-5177 
1251-5171 
1251-5377 
1251-5117 

1820-0987 
1B2O.lU40 
1820-1211 
1820.1112 
1820-1425 

Reference 
Designation 

A12Ub 
A 12u7 
A l 2 U 8  
AlZU9 
A lZU lO 

A l Z U l l  
A I 2 U l E  
412U13 
ALZUIU 
AlZ'J15 

Al2U16 
A l 2 u l 7  
f i l 2 u l 8  
A lOu IP  
Al2UZO 

~ l 2 U 2 1  
A lZuZZ  
A12U23 
Al2U24 
A12U25 

AI2U2b 
AI2U27 
AlZUZE 
l l 2 u 2 9  
A ~ Z U S O  

ClPU31 
A l2U32  
C12U33 
AlZU34 

Mfr 
Code 
ULZ9S 
01295 
01295 
01295 
01295 

01295 
21014 
27014 
18si!u 
11236 

01295 

01295 
01295 
01295 

01295 
01295 
01295 
28480 
28480 

28880 
11236 
11236 
01295 
01295  

OlZP5 
01295 
01295 
01295 

28480 
28480 
28480 

Qt Y 

1 

1 
1 
1 
2 

1 

6 

1 

1 

I 

2 

4 

2 

6 

14 

1 

1 

10 

u 

1 
I 
1 
3 
1 

Mfr Part Number 

8N14L87Ufi 
8N74L8115N 
8 ~ 1 4 L i 2 S 7 N  
8 ~ 7 4 L l l 3 8 N  
Sh74L89&N 

~ ~ 7 4 L 8 ~ 6 8 N  
OY855PN 
DM8554N 
N E ~ S S V  
150-81-RIOK 

~ N l V L 8 3 6 7 N  

SNIVL8138N 
S N I V L ~ I ? Y N  
IN?ULOOYN 

SN14LS17YN 
~ ~ l U ~ 8 1 7 4 ~  
S ~ 7 4 L 8 3 0 ~  
1901-6$bY 
1901-0 f64  

1901-0)bY 
150-81-RlOK 
7 5 0 ~ l i ~ ~ L O K  
IN74L810N 
D N ~ U L B I ~ Y N  

8 ~ 7 4 L 8 5 1 N  
8N74L151N 
8 ~ 7 4 ~ 8 l 7 4 N  
S ~ 7 4 ~ $ 3 6 7 ~  

4040-0749 
4040-0750 
1480-0073 

HP Part 
Number 

1820-1112 
1820-1195 
1820-1438 
1 8 2 0 - i 2 l b  
1820-1112 

1820.1491 
1820-1291 
1820-1291 
1 ~ 2 6 - 0 1 8 0  
1810-0206 

1820-1491 

1820- I216  
1820-1196 
1820-1199 

1820-1196 
1820-1196 
1820-1207 
1901-036U 
1901-0364 

1901-0364 
1810-0206 
1810.0206 
1820-1202 
~ B B O - I I V ~  

1820-1210 
1820-1210 
11120.1196 
1820-1U'+1 

4040-0749 
4040-0750 
1U80-0073 

Qt Y 

1 
I 
2 

1 
2 

I 
3 

2 

5 
1 

1 
3 

I 

2 

I 
1 
2 

Description 

BOARD ASStMBLY, RF SECTION INTERFACE 

~~~~~~~~~~FXD 4,7UF+-10% 35VDC TA 
CAPACITOfl-fXD .OlUF t - 1 0 %  200JDC POLYE 
CAPACITOR-FXD ,IRUF + - l o x  B O V D C  P O L Y E  
CbPACITOR-FXD IOOOPF + - l o x  2OJVDC POLYE 
CAPACITOR-FxD IOOUPF + - l o %  ZOOVDC POLYE 

CAP4CITOR-FXD 6,8UF+-10% 35VDC T I  
NOT ASSIGNED 
CAPACITOR-*XD oOlUC 180-20X lOOVDC CEU 
CAPACITOR-FXO ,OlUF +80.201 l0UVDC CLR 
CAPACITOR-FXD .OlUF t80-20X l00VDC CCR 

CAPPCITOR-FxD . o ~ u F  +80-20% I O O V D C  C C R  
CAPACITOR-FXO .OlUF 180-SOX IOOVOC CER 
CAPACITOR-FXD ,OIUF +80-20% I O O V D C  CER 
NOT ASSIGNED 
CAPACITOR-fXD 33UF+.1ox lvVDC TA 

CAPACITOR-PXD 22OPF + - l o %  lKVDC CtR 

DIODE-SWITCHING 50V 300M4 ENS 

FILTER, CUIL, BLUt 
FILTER, COIL, BLUE 

TRA~SISTOR NPN 8 1  10 -18  PDa360MW 
TRANSISTOR NPN 8 1  10.18 PD1360MW 
TRANSISTOR NpN S I  10.39 P D I i W T I . ! 5 M k Z  
TRANSISTOR NPN $ 1  10-39 POal*  FTXISMHZ 
TRANSISTOR NPN ZY2222A 9 1  TO-I8 PO*50CMW 

TRANSISTOR NPN EN2222A 8 1  10.18 POI~OOVW 
TRANSISTOR NPN 2N2222A 5 1  TO-18 PO8500M1 
TRANSISTOR NPN 2N2222A 9 1  10-18 POm500Mfi 
TRANSISTOR NPN 2N2222A 9 1  10-18 PDmSO0MW 
TRAMSISTOR NPN ZY2222A 8 1  TO-18 POXSOOYW 

TRAkSISTOR NPN 5 1  10-18 PDa360MR 
TRANSISTOR NPN 8 1  TO-18 PDI3bOMC 

NOT PSSIGNED 
RESI8TnR 1 . 9 6 ~  1% .125* F TCaOt-100 
RESISTOR 1 . 9 6 ~  1 %  .125W F TC.01-100 
RESISTOR 19.6K 1 %  , 1 2 5 ~  F ~ c a 0 1 . 1 ~ 0  
RESISTOR 1.9bK 1 %  .!25w F T C . ~ + - ~ U O  

RESISTOR 1,9bK 1 %  125w F TC.01-100 
RESISTOF 1,96K 1% :125w F TC*0+-100 
RESISTOR 4b4K 1% , 1 2 5 ~  F TC.01-100 
RESISTOR 1.9bK I X  ,125K F TC.0t-100 
RESISTOR 1 . 9 6 ~  l Z  , 1 2 5 ~  F TC.01-100 

RESISTOR 106 1% .125* F TC.Ot.100 
RE~ISTOR 1,966 1% ,125K P TCa01-100 
RESISTOR 1,96K I X  ,125W C TC.01-100 
RESISTOR 1 . 9 6 ~  1% , 1 2 5 ~  F TC.01-100 
RESISTCR I,9bk I X  ,125h F T C I O t - I 0 0  

RE SIB TO^^ i . q b ~  1 %  ,125N F ~ c . O t - l 0 0  
RESISTOR I 9bK 1% 125P F TCmut- loo 
RESISTOR I ~ K  11 , 1 5 5 ~  F TC.O+-100 
RESISTOR 1 q6K 1~ 125" F TCx0t-100 
RESISTOR I;K 1 %  mi;§* F T C . U + - ~ O U  

NOT bSSIGVCD 
RESISTOR 10.4 1% .125* F TCaUt-100 
RESISTOR L O *  IX  , lash F r c m u t - r o o  

~ D T  ~ S S I G N E U  

RESISTOR 10K IX ,125fl F TCIOt-100 
HESISTQR 10K 1 %  ,125P F TCIOI-100 
RESISTOR 101 1% , 1 2 5 ~  f ~ ~ . 3 t - 1 0 0  
RESIST@* lOK 1% , 1 2 5 ~  F TtoOt -100  
RESISTQt? 10K 1% ,125W F TCaO+-1UU 
RESISTOR 10K 16 .125W F TC-0+-100 
CONNECTTD-SGL CONT PIV ,O~~-IN-BSC-SZ 
COhNECTGq-SGL CON1 P I u  ,031-IN-RSC-SZ 
COhlYtCTOH-SGL CON1 PIY ,c3 l - Iy-BSC-SZ 
COPJNECTUH-SCL COYT P I h  ,C31-Ih-8SC-SZ 

I c  tNCPR TTL L 8-INP 
I C  LCH TTL LS OUPD 
I C  GATE TTL LS EXCL-nR dbAO 2-1hO 
IC  FF TTL LS 0-TYPE PuS-EUC~-TRIG 
I[ ~CHMI~T-T@IG T T L  L S  V A V C  G ~ A V  <-INP 

Description 

I C  FF TTL LS 0-TYPE PUS-EDGE-TRIG 
I C  FF TTL LS D-TYPE POS-EDGE-TRIG COM 
I C  ~UkR/DATA-8EL TTL LS 2-TO-I -LINE QUA0 
I C  D t D R  TTL LS 3-TO-8-LINE 3-INP 
I C  FF TTL LS D-TYPE PDS-EDGE-TRIG 

I C  BFR TTL LS INV  EX 1-INP 
I t  CNTR TTL B IN  8YNCHRO &-B IT  
I c  ChTR TTL B IN  SYhJCHRO 4-017 
IC 555 ~-OIP.P 
NETKORK-RLS 8-PIN-SIP .I-PIN-SPCO 

IC BFR T T L  L a  NON-INv HEY 1.IhP 
PART OF ASAT1 
I t  DCVR TTL L 8  3-TO-8-LINE 3-INP 
I C  FF TTL LS D-TYPE POS-EOGL-TRIG COY 
I C  INV TTL LS HEX 1-INP 

I t  FF TTL LS O'TYPE POS-EDGE-TRIG COM 
I t  FF TTL LS 0-TYPE POS-EDGt-TRIG COM 
I C  GATE TTL L I  NAND 8-INP 
DIODE-Ph BROG 2OOV l A  
DIODE-Fw BRDG ZOOV 1A 

DIODE-FW BPDG 2OOV 1A 
NETWORK-RE8 8-PIN-SIP .I-PIk-SPCO 
NETWORK-RE8 8-PIY-SIP ,I-PIN-SPCG 
I C  GATE TTL LS NAWD TPL 3-INP 
IC F F  r r L  LS D-TYPE POS-EDGE-TRIG C O M  

I t  GATE TTL LS AND-OP-INV DUAL 2-IMP 
I C  GbTE TTL LS AND-OR-INv DUAL 2- INP 
IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 
I C  BFR TTL L $  NON-INV HEX 1-INP 

412 MISCELLANEOUS PARTS 

EXTRACTOR-PC BOARD U R h  POLVC 
tXTRACTOR-PC BOARD RED POLYC 
PIP-ROLL .OCZ-IN.DIA .25-IN-LC BE-CU 

Mfr 
Code 

28480 

56289 
28480 
28480 
28480 
28480 

56289 

28480 
26480 
28480 

28480 
28480 
28480 

56289 

28480 

28480 

28480 
28480 

28480 
28480 
28480 
28UBO 
07263 

07263 
01263 
01263 
01263 
01263 

28480 
28480 

2U546 
2U546 
24546 
2454b 

24546 
24546 
28480 
24546 
24546 

24546 
24546 
24546 
24546 
245b6 

24546 
24546 
24546 
24546 
24546 

24546 
24546 

2454b 
24546 
Z454b 
i ' ~ 5 U b  
24546 
24546 
26480 
28480 
28480 
28480 

07263 
01295 
01295 
01295 
01295 

Mfr Part Number 

85680.60038 

150D475X903582 
0160-OLbl  
Olb0.dd91 
0160-0153 
Olb0.015j 

1500685X903502 

0 l b 0 - 2 0 5 5  
0160.1055 
0LbU-2055 

0160-2955 
0160-20$5 
0160-Z05S 

iSOD33bX901082 

OlbO134S~ 

1901*uuJ9 

08558-60011 
08558-80011 

1854-0404 
1854-0404 
1854-0232 
1854-0dJ2 
ZY222dP 

2N2222A 
2N2222A 
ZN222aA 
2N2222A 
2N2222A 

l854 -0 i t04  
1854-0404 

C4-1/8-TO-lPbl.F 
CU-I/#-TO-1961-F 
~ 4 - l / u - t O - l 9 6 ~ - ~  
Ca-!/8-TU-19bl-F 

C4-118-TO-1961-F 
Cu.1/8-Tu-19bl-P 
0698-32b0 
C4-1/8.TO-1961-C 
C4.I/B-T0-1961-$ 

C4.1/8.T0-1002-F 
CU-118-10-1961-F 
C4-1/8.T~- lPbl -C 
CP-L/1-TO-1961-C 
CU-I/&-TO-1961-F 

c4 - i /@-T0-19bL-F  
CP- l /B-TU-19bi -F 
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C 4 - l / ~ ~ T O * l O O 2 - P  
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C4 118 TO 1002 F 
1251-5171 
1251-5111 
1251-5171 
1251.5111 

9 3 ~ 1 8 P ~  
SN74L8219N 
S N 7 4 ~ 8 8 b N  
~ ~ 7 4 ~ s l U b  
S 4 1 4 L ~ l J d ~  
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RF SECTION INTERFACE 
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Figure 9-41. A I 2  R F Section Interface, Signature Analysis Troubleshooting Diagram ( I  of 21 

A12 SHEET 112 CHECK 

Signature Analyzer Connections: 
C L O C K 1  to  A14TP1 
S T A R T 1  to  A14TP12 
S T O P 1  to A 14TP 1 1 

Spectrum Analyzer Connections: 
Install A12 board on A12 RF Section Interface Extender Board, HP Part No. 85680-60035. 
Jumper A14TP12 to  A15TP8. 

Unless otherwise indicated, connect Signature Analyzer POD and Probe ground leads to  any convenient ground, and make sure HOLD and SELF TEST 

F pustlbuttons are out .  -- Refer to Figure 9-1 for explanation and instructions for use of signature analysis troubleshooting diagrams. 
h, 
vl Refer to R F  Section Digital Block Diagram for additional troubleshooting infonnation. 



A1 2 
RF SECTION INTERFACE 

KEY COLUMN CHECK 

KEY COLUMN CHECK 

Figure 9-41. A12 RF Section Interface, Signature Analysis Troubleshooting Diagram ( 2  o f  2)  

Signature Analyzer Connections: 
CLOCK -/ to  A 14TP 1 
S T A R T f  to  A14TPl l  
S T O P 1  to  A14TPlO 

Spectrum Analyzer Connections: 
Install A1 2 board on A1 2 KF Section Interface Extender board, 

HP Part No. 85680-60035. 
Jumper A14TP12 t o  A1 5TP8 

SRQ RPG CHECK 

Signature Analyzer Connections: 
CLOCK 1 to  A 14TP 1 
S T A R T J t o  A14TPlO 
S T O P I t o  A 14TP9 

Spectrum Analyzer Connections: 
Install A 12 board on A 12 RF  Section Interface Extender board, 

HP Part No. 85680-60035. 
Jumper A14TP12 to  A1 5TP8 

Unless otherwise indicated, connect Signature Analyzer POD and Probe ground leads t o  any convenient ground, and make sure HOLD and SELF TEST 
pushbuttons are out .  
Refer to  Figure 9-1 for explanation and instructions for use of signature analysis troublesl~ooting diagrams. 
Refer to  R F  Section Digital Block Diagram for additional troublesl~ooting information. 





















A1 3 HP-IB INTERFACE, CIRCUIT DESCRIPTION 

A13 HP-IB Interface coordinates communication between the Hewlett-Packard Interface Bus and A15 
Processor in the spectrum analyzer. A13 comprises a microprocessor, a read-only memory (ROM), a clock, 
control circuitry, and data transfer circuitry. 

A13 consists of the following circuits: 

@ HP-IB Transceiver 1 

0 Controls from HP-IB 

Data from HP-IB 

@ HP-IB Address Switch 

0 Program Memory 

0 Instrument Bus to Microprocessor Data 

@ Signature Analysis (SA) Test Juniper Plug 

@ Interrupts 

0 Clock 

Microprocessor 

@ Microprocessor Supply Control 

Bus Pullup/Clamp 

@ HP-IB Transceiver Control 

@ Controls to Instrument 

@ Device Select Decoder 

@ Controls to HP-IB 

@ Microprocessor to Instrument Handshake 

0 Data to  HP-IB 

@ Instrument Bus Address Decoder 



@ HP-IB Transceiver 2 

@ Microprocessor to  Instrument Bus Data 

@ Power Supplies 

Communication with HP-IB 

The Microprocessor @ communciates with the HP-IB by reading through three-state buffers U18 and 
U10 0 @ and by writing into registers U9, U17A, and U17B @ 0 @ . These buffers and registers 
interface with the HP-IB through transceivers US, U8, U15, and U16 0 . 

Communication with A15 Processor 

The Microprocessor @ communicates with A15 Processor by reading from register U22 @ and by 
writing into register U21 @ . Two handshake lines (LREQ and LHBZ) @ are also used. LREQ goes true 
to indicate that valid data has been loaded into register U21 0 by the Microprocessor @ . LHBZ goes 
true to indicate that valid data has been loaded into register U22 0 by A15 Processor. Both lines are reset 
when the data is read by the destination processor. 

Controls to lnstrument @ 

The Controls to Instrument circuit @ controls the front-panel ADRS'D and REM LEDs. LADR lights 
the ADRS'D LED, and LRMT lights the REM LED. This circuit also controls LIPS, which is equivalent to 
pressing . 

lnstrument Bus Address Decoder @ 

Three Instrument Bus addresses are decoded by the Instrument Bus Address Decoder 0 .  Two of 
these addresses strobe data from the Instrument Bus into register U22 @ . The remaining address 
enables the three-state register U21 0 onto the Instrument Bus. U25A @ differentiates between the 
two addresses strobed into U22. 

Interrupts 

A1 3 has circuitry to interrupt the Microprocessor 0 under the following conditions: 

REN goes false (U 14D). 

IFC goes true (U14C). 

ATN goes true (U1A pin 1). 

LRTL goes true (U25B pin 10); 13 pressed on front panel. 

Input received from Instrument Bus (U14A). 
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Device Select Decoder @ 

The Device Select Decoder selects the register or buffer to be written into or read by the Processor @ 

Bus PulluplClamp 

The Bus Pullup/Clamp is a resistor-diode network used to improve the rise time of the A13 Data Bus. 

H P-I B Transceiver Control @ 

The TALK and LISTEN control lines from the Processor @ are not affected by HP-IB Transceiver Con- 
trol when ATN is false on the HP-IB. When ATN is true, a LISTEN condition is forced to the HP-IB 
Transceiver drivers 0 . 

The HP-IB Address Switch, when selected by the Device Select Decoder @ , puts the switch setting on the 
A13 Data Bus. The normal setting is 31 (all switches closed). Another setting is used only when a specific 
address is desired on every power-up. 

Microprocessor Supply Control 

The Microprocessor Supply Control @ sets the back gate voltage ( V B ~ )  of the Microprocessor @ with 
R6 and R7. 4 3  is used to regulate + 12V down to + 9V. 4 4  holds off the + 9V until the instrument power- 
up (HPUP) line is true. 

The Microprocessor is designed so that i t  begins operation at ROM location Q of the Program 
Memory Q when +9V is turned on. Thus when HPUP goes true, indicating that all power supplies are 
ready, operation begins at a known point. 

Microprocessor @ 

Pins 3 1 through 36 of Microprocessor U11 are called Direct Control Lines. Each has an internal pullup and 
an active pulldown; in addition, the condition of each line can be tested by the Microprocessor. These lines 
can also be pulled down externally. Each pin except for power and ground has an internal pullup. 

Signature Analysis 

The Signature Analysis (SA) test begins at location @ of the ROM @ and takes advantage of the power-up 
characteristics described above. (Refer to paragraph 9-1 1 for a further description of Signature Analysis.) 
U20 @ is used only with the SA Test Extender Board. However, the SA test routine is executed once at 
every power-up. This test "wiggles" all HP-IB lines; therefore, the spectrum analyzer will abort any cur- 
rent operation when it is turned on. 

9-135 



A1 3 HP-IB INTERFACE, TROUBLESHOOTING 

Front Panel Checks 

With power off, hold and turn power on. This prevents the A15 instrument controller processor from 
running but allows the A13 micro-processor 0 to run. After about 2 secs, the ADRS'D LED should start 
flashing. 

The A13 micro-processor flashes the ADRS'D LED when power is turned on until communication with the 
controller processor is established. Releasing the key allows this communication to start. 

Therefore, turning power on with [d,"::XJ pressed is a partial test of the A13 assembly. Also if the ADRS'D 
LED flashes without J:,"ER) pressed it indicates the A13 micro-processor is functioning but cannot com- 
municate with the controller processor. 

Another indicator of proper operation is the presence of the following message in the Active Function 
block. 

HP-IB ADRS: XX XX 
"DATE" 

If this message does not appear when power is turned on and all cables have been removed from the 
HP-IB connector, A1 31 1, a fault exists on A 13. This message is sent to A1 5 by A1 3 upon power on (or 
a Fq . J7 (KSP) with a terminated entry). Too many HP-IB devices without power on connected to the 
HP-IB connector can prevent display of this message. 

Test Philosophy 

The Front Panel checks previously described are easy to perform indicators of performance. When more 
detailed troubleshooting is indicated, a method for component level troubleshooting is described below. 

The A13 board is tested independently of the instrument or the HP-IB. Only power is supplied to the 
board from the instrument or from separate supplies. Do not connect a cable to J l  (HP-IB connector). 

The HP-IB Test Extender Board (85680-60036) makes and breaks the necessary connections to put the 
A13 assembly into test mode. See Figure 9-45. 

First, the power, clock, and test circuits are checked to determine if Signature Analysis can be performed. 

If so, Signature Analysis is done with 5 signature diagrams which are used with the HP 5004A Signature 
Analyzer. 

The data bus is checked first in each test setup. Only one new device is outputting onto the bus in each 
test. This is identified in red in the test description on each diagram. Refer to Figure 9-1 for general in- 
formation on use of the Signature Analysis diagrams. The test points on this board have been designed 
so that the leads from the HP 5004A test pod can be slipped over them. It is not necessary to  use the 
grabber connectors. 



When a bad output is found, it is implied that all inputs affecting that particular output should be checked. 
Do not forget enable and clock inputs. These are usually indicated by red pads without red lines to them. 

Also, much information can be obtained by looking at a bad node with an oscilloscope. 

Baslo Assumptions 

A wrong +5V signature indicates an incorrect test setup. However, Test 2 and Test 6 have added meanings 
which are described on their diagrams. The +5V signature must be good before proceeding. 

Each Test block describes the proper HP 5004A connections. Except for Test 1, the only difference be- 
tween test setups is the STOP test point. 

All cables are removed from J1 (HP-IB connector) 

Signatures on J1 are sensitive to  hand capacitance. Very few of the internal functions of the A13 micro- 
processor are checked, therefore when a problem cannot be diagnosed by signature analysis, replace U11. 
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Figure 9-45. HP-IB Test Extender Board (85680-60036) 
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Test Procedure 

1. Install A13 board in the Test Extender Board (85680-60036). 

Verify the following: 

Ul1 pin 40 = +9.OV & 0.45V 
U l l  pin 39 = +5.OV *0.25V 
Ul 1 pin 38 = VBG stamped on Ul  1 5% 
U11 pin 40 has a pulse to OV approximately 40 ps wide approximately every 200 ns. 

Figure 9-46. Power Up - SA Test Pulse 

This pulse is generated by U20 @ and routed through J2 @ and through P2-13 to P1-15 
(HPUP) @ through the extender board. The microprocessor (Ull)  @ re-executes the test 
routine each time Ul  1 pin 40 is pulsed. 

Figure 9-4 7. HP-IB Clock Waveform 



rise time to + 4.OV < 50 ps (45 ns typ) 
fall time < 75 ns (15 ps typ) 
1 5 0 n s < T o n < 2 5 0 n s  (180nstypat0.3V) 
300 ns < Toff <400 ns (320 ns typ at 0.3V) 
5.OV<Von<6.OV (5.4Vtyp) 
OV < Voff c 0 . W  (0.3V typ) 

If the above conditions are met, the Test routine is probably running and signature analysis can 
now be performed. 

SIGNATURE ANALYSIS DIAGRAM DESCRIPTIONS 

Test 1 (Sheet 115) 

This tests the micro-processor (Ul l )  @ program counter (pins 1-11), the program gate (pin 26), 
U13D @ , and the ROMs U3 and U2 @ . 

Removing 52 @ forces the micro-processor to free run through all locations of memory. (When removing 
52, pry it up slowly and carefully to prevent bending the end pins.) 

Since the program stored in memory is being checked, it is necessary to  make sure the part numbers of the 
ROMs agrees with those on the SA Diagram. If they do not agree, only the output signatures of the 
memories need be disregarded. These are pins 11 to  14 of U3 and U12 and the green path of Test 1. All 
other signatures are valid for all serial prefixes. 

Test 2 (Sheet 115) 

This test checks the micro-processor (U11) @ , internal memory (RAM) and the data bus traces. 

U11 does an internal RAM check and outputs the results onto the data bus. The bus is checked at the far 
ends of the bus traces at U21 and U22. A bad signature that is also bad at U11 implies a defective U11. Also 
a bad +5V signature with a correct setup implies U11 is at fault. 

Note that U21 and U22 are not being tested here, only the traces leading to these IC's. 

Test 3 (Sheet 215) 

This test verifies operation of the control function lines of the HP-IB Transceivers @ 0 , the 
transceiver controls and the Device Select Decoder @ . The pads located in the box in the lower right hand 
corner of the diagram are actually located directly below 52 on the extender board. These are edge connec- 
tor pads placed and labeled on the extender board for convenience. 

If a wrong signature leads to Block @ , Transceiver Controls, note that an input is the ATN line from U15 
pin 10 @ . This is a tricky loop that one wrong signature will cause all the others in the loop to  be incor- 
rect. Figure 9-48 is a simplified diagram of the loop. 



r - - - - - - - - - - -  1 r----- ---  -1 
I / / I  I 
I I 

/ / 1 1.21 
L / S T E N  

I 
I J / - / /  (a- 
' A T ,  
I 
I 
I 

I 

TO PIN /2  OF U5:, 0, /6 

TALK 
I I 
L - - - - - - - - - -  _I 

Figure 9-48. Simplified HP-IB Transceiver Control Schematic 

There are only 2 inputs to this loop, U11 pin 37 and U11 pin 34. Therefore, if these inputs are good and all 
signatures around the loop are bad, the defective component can then be found with an oscilloscope. 

Test 4 (Sheet 315) 

This test verifies operation of the data I/O section of the HP-IB transceivers @ 0 , the transceiver con- 
trols and the Device Select Decoder @ . 

If a bad signature leads to Block @ Transceiver Controls, refer to Figure 9-48 and the troubleshooting in- 
formation on this loop listed under Test 3. 

Test 5 (Sheet 415) 

This test verifies that the microprocessor @ can read and write data from the IOB lines. The handshake 
controls @ and its decoder @ are checked. 

The Interrupt circuits @ that are not checked in this test are U 14E and U4C. 

Connections to U22 pin 1 1  and U2 pin 1 are routed through the extender board as designated on the 
diagram. The pads located in the box in the lower right hand corner of the diagram are located directly 
below 52 on the extender board and are labeled for convenience. 

If a bad signature leads to Block @ Transceiver Controls, refer to Figure 9-48 and the troubleshooting in- 
formation on this loop listed under Test 3. 
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Note that unstable signatures on U4 or U25 can be stabilized with a short jumper from A13TP14 to 
A13TP15. 

Test 6 (Sheet 515) 

This test checks the HP-IB Address Switch @ . The switch, S l ,  should initially be set to address 0 (swit- 
ches in down position). Only one switch section should be on at a time to ensure that a valid signature 
is obtained at U7. All other signatures are independent of switch position. If the +5V signature is bad and 
the setup is correct, suspect the remaining interrupt circuits U14E and U4C or U11. Also, jumper A1 3TP14 
to A 13TP 15 to stabilize signatures. 



Table 9-18. A13 HP-IB Interface, Replaceable Parts ( I  o f  2) 

k4fr Part 
Number 

85680-601 18 
150D336X9010B2 
0160-2055 
150D336X9010B2 
0160-2055 
0160-2055 
0160-2055 

150D336X9010B2 
0160-2055 
0160-2055 
150D336X9010B2 
0160-2055 
0160-2055 
0160-2055 
150D685X9035B2 
0160-2055 
C067F251 H472M522-CDH 
150D226X9015B2 
0160-2055 
0160-2055 

0160-0945 
0160-2055 

1901 -0040 

1901-0518 
1 251 -4832 
1 251 -3283 
1200-0655 
08558-8001 1 
08558-8001 1 
08558-8001 1 
85680-601 15 
2190-0034 
1530-1 098 
2200-0 143 

2260-0002 
21 90-0004 
85680-00053 
2N2222A 
2N2222A 
2N2222A 
2N2222A 

C4-118-TO-2371 -F 
C4-118-TO-750R-F 
C4-118-TO-51 R1-F 
C4-118-TO-1621-F 
C4-118-TO-1001-F 
C4-118-TO-1471-F 
C4-118-TO-2151-F 
C4-118-TO-3481-F 
C4-118-TO-5621-F 
C4-118-TO-1102-F 
C4-118-TO-4222-F 

C4-118-TO-2612-F 

M f  r 
Code 

28480 
04200 
28480 
04200 
28480 
28480 
28480 

04200 
28480 
28480 
04200 
28480 
28480 
28480 
04200 
28480 
04200 
04200 
28480 
28480 

28480 
28480 

28480 

28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
02237 
02237 
02237 
02237 

03292 
03292 
03292 
03292 
03292 
03292 
03292 
03292 
03292 
03292 
03292 

03292 

Reference 
Designation 

A13 
A13C1 
A13C2 
A13C3 
A13C4 
A13C5 
A13C6 
A13C7 
A13C8 
A13C9 
A13C10 
A13C l l  
A13C12 
A13C13 
A13C14 
A13C15 
A13C16 
A13C17 
A13C18 
A13C19 
A13C20 
A13C21 
A13C22 
A13C23 
A l3CRl  
A13CR2 
A13CR3 
A13CR4 
A13CR5 
A13CR6 
A13CR7 
A13CR8 
A13E1 
A13J1 
A13J2 
A13L1 
A13L2 
A13L3 
MP1 
MP2 
M P3 
M P4 

MP5 
M P6 
MP7 
A1301 
A13Q2 
A13Q3 
A13Q4 
A13R1 
A13R2 
A13R3 
A13R4 
A13R5 
A13R6 
A13R7" 
A13R7' 
A13R7" 
A13R7' 
A13R7* 
A13R7" 
A13R7" 
A13R8 
A13R9 

QW 

1 
4 
13 

1 

1 
1 

1 

1 

1 
1 
1 
1 
3 

2 
2 
2 
2 

2 
2 
1 
4 

1 
1 
1 
1 
1 

2 

HP Part 
Number 

85680-601 18 
01 80-0229 
0160-2055 
01 80-0229 
01 60-2055 
0160-2055 
01 60-2055 

01 80-0229 
01 60-2055 
01 60-2055 
01 80-0229 
01 60-2055 
0160-2055 
0160-2055 
01 80-01 16 
0160-2055 
0160-4298 
01 80-0228 
0160-2055 
0160-2055 

0160-0945 
01 60-2055 

1901 -0040 

1901-0518 
1251 -4832 
1251-3283 
1200-0655 
08558-8001 1 
08558-8001 1 
08558-8001 1 
85680-601 15 
21 90-0034 
1530-1 098 
2200-0 143 

2260-0002 
2 190-0004 
85680-00053 
1854-0477 
1854-0477 
1854-0477 
1854-0477 

0698-3 150 
0757-0420 
0757-0394 
0757-0428 
0757-0280 
0757-1 094 
0698-0084 
0698-3 152 
0757-0200 
0757-0443 
0698-3450 

0698-3 159 

Description 

BOARD ASSY: HP-IB INTERFACE 
CAPACITOR-FXD 33UF f10% 1OVDC 
CAPACITOR-FXD .O1 UF +80-20% 100VDC 
CAPACITOR-FXD 33UF ?lo% 10VDC 
CAPACITOR-FXD .OlUF +80-20% 100VDC 
CAPACITOR-FXD .O1 UF +80-20% 100VDC 
CAPACITOR-FXD .O1 UF +80-20% 1OOVDC 
NOT ASSIGNED 
CAPACITOR-FXD 33UF f10% lOVDC 
CAPACITOR-FXD .O1 UF +80-20% 1 OOVDC 
CAPACITOR-FXD .O1 UF +80-20% 100VDC 
CAPACITOR-FXD 33UF flO% 1OVDC 
CAPACITOR-FXD .O l  UF +80-20% 100VDC 
CAPACITOR-FXD . O l  UF +80-20% 100VDC 
CAPACITOR-FXD .OlUF +80-20% 100VDC 
CAPACITOR-FXD 6.8UF f10% 35VDC 
CAPACITOR-FXD .O1 UF +80-20% 1 OOVDC 
CAPACITOR-FXD 4700PF 9 0 %  250VDC 
CAPACITOR-FXD 22UF flO% l5VDC 
CAPACITOR-FXD .O1 UF +80-20% 1 OOVDC 
CAPACITOR-FXD .Ol UF +80-20% 1 OOVDC 
NOT ASSIGNED 
CAPACITOR-FXD 910PF %% 300VDC 
CAPACITOR-RXD .O1 UF +80-20% 100VDC 
NOT ASSIGNED 
NOT ASSIGNED 
NOT ASSIGNED 
NOT ASSIGNED 
DIODE-SWITCHING 30V 50MA 2NS 
NOT ASSIGNED 
NOT ASSIGNED 
DIODE-SCHOTTKY 
JUMPER-PROGRAMMING 
CONNECTOR-24-PIN F MICRORIBBON 
SOCKET-1 8-CONTACT 
COIL-FILTER BLUE 
COI L-FILTER BLUE 
COIL-FILTER BLUE 
STANDOFF-METRIC THREAD 
WASHER-LOCK HLCL NO. 10.194 IN I D  
CLEVIS-,070 IN SLIT. .454 IN PIN CTR 
SCREW-MACH 4-40.375 IN LG PAN HD- 

POZI-DRIV 
NUT-HEX DBL CHAM 4-40.062 IN THK 
WASHER-LOCK INT T NO. 6 . I15 IN ID 
GROUND SPRING-HP-IB 
TRANSISTOR-NPN 2N2222A TO-18 
TRANSISTOR-NPN 2N2222A TO-18 
TRANSISTOR-NPN 2N2222A TO-18 
TRANSISTOR-NPN 2N2222A TO-18 
NOT ASSIGNED 
NOT ASSIGNED 
RESISTOR-2.37K 1% .125W 
RESISTOR-750 1 % .125W 
RESISTOR-51.1 1% .125W 
RESISTOR-1.62K 1% .125W 
RESISTOR-FXD 1 .OK VBG=-Z.OV 
RESISTOR-FXD 1.47K V B G = - ~ . ~ V  
RESISTOR-FXD 2.15K VBG=-3.OV 
RESISTOR-FXD 3.48K V B G = - ~ . ~ V  
RESISTOR-FXD 5.62K VBG=-~.OV 
RESISTOR-FXD 1 1 K V B G = - ~ . ~ V  
RESISTOR-FXD 42.2K VBG=-~.OV 
NOT ASSIGNED 
RESISTOR-26.1 K 1% .125W 



Table 9-1 8. A1 3 HP-IB Interface, Replaceable Parts (2 of 2) 

Fllf r 
Code 

03292 

05524 
03292 
03292 
03292 
03292 
03292 
03292 
03292 
28480 

28480 
28480 
28480 
28480 
28480 
28480 

28480 

28480 

28480 

28480 
28480 
01698 
01698 
28480 
01698 
02037 
01698 
28480 
02037 
01698 
01698 
28480 
28480 
01698 
01698 
02037 
02037 
01 698 
01698 
01698 
01698 
28480 
28480 
01698 
01698 
01698 
02237 
28480 

28480 
28480 
28480 

Description 

RESISTOR-1OK 1% .125W 
NOT ASSIGNED 
NOT ASSIGNED 
RESISTOR-1 78 1% .5W 
RESISTOR-1 K 1% .125W 
RESISTOR-5.1 1 K 1% .125W 
RESISTOR-5.1 1K 1% .125W 
RESISTOR-562 1% .125W F TC=Of100 
RESISTOR-1.96K 1% .125W 
RESISTORS19 1% .125W 
RESISTOR-26.1K 1 % .125W 
SWITCH-TGL DIP 5 SWITCH 

NOT ASSIGNED 
CONNECTOR-SGL CONT .031 IN 
CONNECTOR-SG L CONT .031 IN 
CONNECTOR-SGL CONT .031 IN  
WIREFORM 
WIREFORM 
CONNECTOR-SGL CONT .031 IN 
NOT ASSIGNED 
NOT ASSIGNED 
CONNECTOR-SGL CONT ,031 IN 
NOT ASSIGNED 
CONNECTOR-SGL CONT .031 IN 
NOT ASSIGNED 
NOT ASSIGNED 
CONNECTOR-SGL CONT .031 IN 
NOT ASSIGNED 
NOT ASSIGNED 
NOT ASSIGNED 
CONNECTOR-SGL CONT .031 IN 
CONNECTOR-SGL CONT .031 IN 
IC-TTL 2 INPUT QUAD AND GATE 
IC-TTL 3 INPUT 3-TO-8 DECODER 
IC-TTL ROM 2048 x 4 
IC-TTL 2 INPUT QUAD NAND GATE 
IC-TTL QUAD TRANSCEIVER 
IC-TTL D-TYPE FF POS EDGE TRIG 
DIODE ARRAY-CLAMP 
IC-TTL QUAD TRANSCEIVER 
IC-TTL D-TYPE FF POS-EDGE TRIG 
IC-TTL BFR LINE DRVR OCTAL 
IC-MOS MICROPROCESSOR 
IC-TTL ROM 2048 x 4 
IC-TTL SCHEMITT-TRIG HEX INV 
IC-TTL HEX INV 
IC-TTL QUAD TRANSCEIVER 
IC-TTL QUAD TRANSCEIVER 
IC-TTL D-TYPE FF POS-EDGE-TR IG 
IC-TTL BFR LINE DRVR OCTAL 
IC-BFR TTL LS NON-INV HEX 1-INP 
IC-TTL RETRIG DUAL MONOSTBL MV 
IC-TTL 8 SEGMENT FF 
IC-TTL 8 SEGMENT FF 
IC-TTL 3-INPUT 3-TO-8 DECODER 
IC-TTL D-TYPE FF POS-EDGE TRIG 
IC-TTL D-TYPE FF POS-EDGE TRIG 
DIODE-BREAKDOWN 9.76V 2% .4W 
SKT-Dl L 40-CONTACT 
MISCELLANEOUS PARTS 
PIN-RLL ,062 IN DIA 
EXTRACTOR-PC BOARD BROWN 
EXTRACTOR-PC BOARD ORANGE 

Mfr Part 
Number 

C4-118-TO-1002-F 

MFF-1/2-10 
C4-118-TO-1001-F 
C4-118-TO-5111-F 
C4-118-TO-5111-F 
C4-118-TO-562R-F 
C4-118-TO-1961 -F 
C4-118-TO-619R-F 
C4-118-2612-F 
3101-2206 

1251-5177 
1251-5177 
1251-51 77 
1460-1489 
1460-1489 
1251-51 77 

1251-51 77 

1251-5177 

1251-5177 

1251 -51 77 
1251 -51 77 
SN74LS08N 
SN74LS138N 
1816-1 172 
SN74LSOON 
MC3441 P 
SN74LS74N 
1810-0326 
MC3441 P 
SN74LS273 
SN74 LS240N 
1820-1 691 
181 6-1 173 
SN74LS14N 
SN74LS04N 
MC3441 P 
MC3440P 
SN74 LS273 
SN74LS240N 
SN74LS367N 
SN74LS123N 
1820-1 997 
1820-1997 
SN74LS138N 
SN74LS74N 
SN74LS74N 
FZ7459 
1200-0694 

1480-0073 
4040-0749 
4040-0751 

Qt Y 

1 

1 
2 

1 
1 
1 

9 

2 

1 
2 
1 
1 
3 
3 
1 

2 
2 
1 
1 
1 
1 

1 

1 
1 
2 

1 
1 

2 
1 
1 

Reference 
Designation 

A13R10 
A 1 3 R l l  
A13R12 
A13R13 
A13R14 
A13R15 
A13R16 
A13R17 
A13R18 
A13R19 
A13R20 
A13S1 
A13TP1- 
A13TP10 
A l 3 T P l l  
A13TP12 
A13TP13 
A13TP14 
A13TP15 
A13TP16 
A13TP17 
A13TP18 
A13TP19 
A13TP20 
A13TP21 
A13TP22 
A13TP23 
A13TP24 
A13TP25 
A13TP26 
A13TP27 
A13TP28 
A13TP29 
A13U1 
A13U2 
A13U3 
A13U4 
A13U5 
A13U6 
A13U7 
A13U8 
A13U9 
A13U10 
A 1 3 U l l  
A13U12 
A13U13 
A13U14 
A13U15 
A13U16 
A13U17 
A13U18 
A13U19 
A13U20 
A13U21 
A13U22 
A13U23 
A13U24 
A13U25 
A l 3 V R l  
A13XU11 

HP Part 
Number 

0757-0442 

0698-3334 
0757-0280 
0757-0438 
0757-0438 
0757-041 7 
0698-0083 
0757-041 8 
0698-3 1 59 
3101-2206 

1251-5177 
1251-5177 
1251-5177 
1460-1489 
1460-1 489 
1251 -51 77 

1251-51 77 

1251-51 77 

1251 -51 77 

1251-51 77 
1251-51 77 
1820-1 201 
1820-1 216 
1816-1 172 
1820-1 197 
1820-1 558 
1820-1 11 2 
181 0-0326 
1820-1 558 
1820-1 730 
1820-191 7 
1820-1 691 
1816-1 173 
1820-1416 
1 820-1 199 
1820-1 558 
1820-1 522 
1820-1 730 
1820-1917 
1820-1491 
1820-1423 
1820-1 997 
1820-1 997 
1820-1 216 
1820-1 11 2 
1820-1112 
1902-3 158 
1200-0694 

1480-0073 
4040-0749 
4040-0751 
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Figure 9-49. A1 3 HP-IB Interface, Signature Analysis Troubleshooting Diagram (1 of  5 )  

TEST 1 TEST 2 

Signature Analyzer Connections: 
CLOCK 1 to  A13TP16 
S T A R T X t o  A13TPI 1 
STOP 1 t o  A 13TP28 

Signature Analyzer Connections: 
C L O C K 1  to A13TP16 
START 7_ to  A 13TP29 
S T O P X t o  A13TP13 

Spectrum Analyzer Connections: 
Remove jumper fro111 A 13JZ 
Install A1 3 board on  A1 3 HP-IB Interface Extender board, 

HP Part No. 85680-60036. 

Spectrum Analyzer Connections: 
Install juniper in A13J3 
Install A 13 board 011 A 13 HP-IB Interface Extender board, 

HP Part No. 85680-60036. 

Y' e Unless otherwise indicated, connect Signature Analyzer POD and Probe ground lends t o  any convenient ground. ',nd make sure HOLD and SELF TEST 
-- pushbuttons are out .  
P 
ul Refer to  Figure 9-1 for explanation and instructio~is for use of signature analysis troubleshooting diagrams. 



A1 3 
HP-IB INTERFACE 
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4 THESE PADS ON EXTENDER BOARD 

Figure 9-49. A13  HP-IB Interfacz, Signature Analysis Troubleshooting Diagram ( 2  o f  5 )  

TEST 3 

Signature Analyzer Connections: 
CLOCK f to A l3TP 16 
START 1 to  A 13TP29 
S T O P 1  to  A 13TP24 

Spectrum Analyzer Connections: 
A1 3 5 2  jumper installed. 
Install A13 board on A13 HP-IB Interface Extender board, HP Part No. 85680-60036. 

Unless otherwise indicated, connect Signature Analyzer POD and Probe ground leads to any convenient ground, and make sure HOLD and SELF TEST 
pusllbuttons are out .  
Refer to  Figure 9-1 for explanation and instr~lctions for- use of signature analysis troublesllooting diagrams. 
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TEST 4 :  TESTS U5,  U8,  U9,  h U10 

Figure 9 4 9. A 1 3 HP-IB Interface, Signature Analysis Troubleshooting Diagram (3  of  5 )  

TEST 4 

Signature Analyzer Connections: 
CLOCK f to  A 13TP16 
START 1 to  A 13TP29 
STOP 1 t o  A 13TP2 1 

Spectrum Analyzer Connections: 
A1 352 jumper installed. 
Install A13 board on  A13 HP-IB Interface Extender board, HP Part No. 85680-60036. 

I 
\P Unless otherwise indicated, connect Signature Analyzer POD and Probe ground leads to  any convenient ground, and make sure HOLD and SELF TEST 
-- pusllbu ttons are out .  
P 
4 Refer to  Figure 9-1 for explanation and instructions for use of signature analysis troubleshooting diagrams. 
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Figure 9-49. A13 HP-IB Interface, Signature Analysis Troubleshooting Diagram (4 o f  5 )  

TEST 5 

Signature Analyzer Connections: 
CLOCK _/ to  A 13TP 16 
S T A R T l t o  A13TP29 
S T O P l t o  A13TP19 

Spectrum Analyzer Connections: 
A1 352 jumper installed. 
Install A13 board on A13 HP-IB Interface Extender board, I-iP Part No. 85680-60036. 

Unless otherwise indicated, connect Signature Analyzer POD and Probe ground leads to  any convenient ground, and make sure HOLD and SELF TEST 
pushbuttons are out.  
Refer to Figure 9-1 for explanation and instructions for use of signature analysis troublesliooting diagrams. 



A1 3 
HP-IB INTERFACE 

Ehp18568A 

A13 SHEET 515 

TEST 6 
SET S'  T O  31 

TEST 6 :  TESTS S1, U 1 9 ,  & V E R I F I E S  
INTERRUPTS I 

U16 8-%ae 
i'w-5..0 

~ 2 4  = ~ = L D U  
0 7  m a  m - - 
1 I, l m m  . . . . . . 3 -@ P I - 3 1  

I l l  BAD. US€ I E S l  51 
T H I S  PAD ON EXTENDER BOARD 

Figure 9-49. A13 HP-IB Interface, Signature Analysis Troubleshooting Diagram (5 o f  5 )  

TEST 6 

Signature Analyzer Connections: 
CLOCK f to  A1 3TP16 
START \ to  A1 3TP29 
S T O P X t o  A13TP11 

Spectrum Analyzer Connections: 
A1352 jumper installed. 
Install A13 board on A13 HP-IB Interface Extender board, HP Part No. 85680-60036. 

P 
\O .-- Unless otherwise indicated, connect Signature Analyzer POD and Probe ground leads to  any convenient ground, and make sure HOLD and SELF TEST 
\P -- pushbuttons are out.  
VI 
o Refer to Figure 9-1 for explanation and instructions for use of signature analysis troubleshooting diagrams. 
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Figure 9-50. A1 3 HP-IB Interface, Block Diagram 
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Figure 9-51. A13 HP-IB Interface, Component Locations 
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Figure 9-52. A13 HP-IB Interface, Schematic Diagram ( I  of 2)  
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REFERENCE DESIGNATORS W/TX/N 7M/S ASSEM8LY 
ARE ABB<€V/ATED. PR€F/X ABBR€V/AT/ON W / r X  
ASSEMBLY N U M E r P  Foe CaMPL-576 RKFERENCE 
DESIGN.  FOR. 

UN'LESS OTH€EW/SE /NDlCATZD : 
~ C S I S  rANc& /N OHMS (a) 
CAPAClTHUCd / N  MICROFARADS (AF) 
/NOUcTANCE /M MICROXENR/ES (SH) 

REFER TO PARTS L/ST FOR 7YE VALUE OF R7 
TME VALUE O F  VgG / S  STAMPED O N  U//. 

UNLESS OTHEKWISE /ND/CRT€D : 
LOG/C LCVELS ARE T T L  : 
f Z . O V  TO t 5 . O V  = LOGIC ' i " =  H/GX 
OV TO f O.8V = ~ o G / c ' b ' ' =  L O W  

THE /NPUT TKKM/NAL S OF U S A ,  UBA,  U / 5 A ,  AND U / 6  A 
/N RE€ ALSO THE O U T P W  TERM/NAL  S 

O F  U 5 4  U B B ,  U/58,  A N D  U / 6 8  IN 0 .  
THE j/PROCESSOR A N D  THE CLOCK A R K  SMOWN 
ON BOTH PAGES OF TMS SCMSMA~C. 

FACTORY H P - I S  ADDRCSS SW/TCH S€TJ/NG / S  31, 
(ALL SW/TCHES UP) SE€ M A N U A L  FOR OP€RAT/ONAL 
D E T A I L S .  

M N E M O N I C S  TABLC 

MNEMON/C I D € S C R / P T / O N  1 

nw i+ 

DTOl  - 8  

O A V  * 
D s d  -3 

ADRd-4 

1 L A D R  

/NSTRUMENT BUS ADDRESS BITS, 
M/GH = TRULC 

L B Z O  

L H B E  

C /PS 
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L R M T  
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N D A C  # 
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HIGH = TRUE 

L O W =  ADRS 'D  LED ON 

LOW = RF SECT/ON I / O  STROBE 
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A / 5  PROCESSOR 
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Figure 9-52. A13 HP-IB Interface, Schematic Diagram ( 2  o f  2)  

9-15519-156 



A14 MEMORY, CIRCUIT DESCRIPTION 

A14 Memory stores the program for A15 Processor in read-only memory (ROM). The CMOS random- 
access memory (RAM) is used by A15 Processor for data storage. A14 communicates with A15 by the 16- 
bit LIDA Bus. (Refer to the table on the schematic for definitions of mnemonics.) 

Program ROM 

At the start of a memory fetch, HSTM goes high. This clocks the address on the LIDA lines into the 
Memory Address Register (MAR) @ . The lower 1 1 bits (MAR@ through MAR 10) become the address 
for all the ROM ICs (chips) @ . The next 3 bits (MAR1 1 through MAR13) are decoded by the Chip 
Select decoder U37 @ to generate a select line for each of the eight sets of two ROM chips each. (Since 
each ROM is only 8 bits wide, two ROMs are connected in parallel to generate the 16-bit word.) The 
ROMs are enabled by LROMEN generated by MAR15 and LSOB through U22A. U22A is enabled only 
when LSOB goes high, indicating that the memory is to put data on the bus. 

Read-Write Memory 

The CMOS RAM @ consists of 16 1K by 1 chips. The lower 10 LIDA lines (LIDA $ through 9) are con- 
nected directly to the address inputs, since the chips contain built-in address registers that are clocked by 
the LRAMCE signal. U22D inverts HSTM to generate LRAMCE @ . 

The write control input on the RAMs is connected to the LWRT signal from A15 Processor. LWRT in- 
dicates that data on the LIDA lines is to be written into the RAM memory. To read the RAM contents, a 
LRAMEN signal is generated by U38A e) whenever MAR14 and LSOB are high. This enables the three- 
state RAM buffers UI 1 and U21 @ to  drive the LIDA lines. The +5V supply to the CMOS RAMs +5VP, 
is normally generated by VRl , which is biased from the +12V supply. When power is turned off, the 
battery voltage (A28 Battery Pack) is ORed into the CMOS supply through Schottky diode CR2, keeping 
the RAM at >2V. This saves the instrument state settings and calibration data stored in the CMOS memory 
when the instrument is off, 

Signature Circuit 

In the Signature Circuit 0 , 4-bit ring counter U12, controlled by LWRT, MAR13, and MAR 3 signals, 
generates four trigger signals that are used in troubleshooting the instrument. 

9-1 57 



A14 MEMORY, TROUBLESHOOTING 
0 

Since the A14 Memory and A1 5 Processor operate together as basically one assembly, troubleshooting in- 
formation for the two assemblies has been combined and is located in the A15 Processor service section. 



Table 9-19. A14 Memory, Replaceable Parts (1  of 2) 

M f  r 
Code 

28480 
28480 
04200 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
04200 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
03292 
03292 
03292 
03292 
03292 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
01698 
01698 
01 698 
01698 

03714 
03714 
03714 
03714 
03714 

Description 

BOARD ASSEMBLY, MEMORY 
CAPACITOR-FXD .1UF 5 0 %  50VDC CER 
CAPACITOR-FXD 33UF f10% 10VDC TA 
CAPACITOR-FXD .01UF YO% 1OOVDC CER 
CAPACITOR-FXD .OlUF YO% 100VDC CER 
CAPACITOR-FXD .OIUF YO% 100VDC CER 
CAPACITOR-FXD .OlUF 9 0 %  100VDC CER 
CAPACITOR-FXD .OIUF 9 0 %  100VDC CER 
CAPACITOR-FXD .OlUF 9 0 %  100VDC CER 
CAPACITOR-FXD .OlUF YO% 100VDC CER 
CAPACITOR-FXD .OlUF Y O %  100VDC CER 
CAPACITOR-FXD .OlUF YO% 100VDC CER 
CAPACITOR-FXD .O1 UF 9 0 %  100VDC CER 
CAPACITOR-FXD .OlUF YO% 100VDC CER 
CAPACITOR-FXD 33UF f10% lOVDC TA 
CAPACITOR-FXD .OIUF YO% 100VDC CER 
CAPACITOR-FXD .OlUF YO% 100VDC CER 
CAPACITOR-FXD .OlUF YO% 100VDC CER 
CAPACITOR-FXD .OlUF 9 0 %  10OVDC CER 
DIODE-SWITCHING 80V 200MA 2NS 
DIODE-SWITCHING 80V 200MA 2NS 
DIODE-SCHOTTKY 
DIODE-SWITCHING 80V 200MA 2NS 
FILTER-COIL, CODE BLUE 
RESISTOR 100 1% .125W F TC=Of100 
RESISTOR 511 1% .125W F TC=@f100 
RESISTOR 1.96K 1% .125W F TC=0*100 
RESISTOR 1.96K 1% .125W F TC=0+100 
RESISTOR 1.96K 1% .125W F TC=0+100 
CONNECTOR-SGL CONT PIN 
CONNECTOR-SGL CONT PIN 
CONNECTOR-SGL CONT PIN 
CONNECTOR-SGL CONT PIN 
CONNECTOR-SGL CONT PIN 
CONNECTOR-SGL CONT PIN 
CONNECTOR-SGL CONT PIN 
CONNECTOR-SGL CONT PIN 
CONNECTOR-SGL CONT PIN 
CONNECTOR-SGL CONT PIN 
CONNECTOR-SGL CONT PIN 
CONNECTOR-SGL CONT PIN 
IC: ROM 
IC: ROM 
IC: ROM 
IC: ROM 
IC: ROM 
IC: ROM 
IC: ROM 
IC: ROM 
IC: FF TTL LS D-TYPE POS-EDGE-TRIG 
IC: FF TTL LS D-TYPE POS-EDGE-TRIG 
IC: DRVR TTL LS LINE DRVR OCTAL 
IC: SHFT RGTR TTL  LS R-S PRL-IN 

PR L-OUT 
IC: 1 K RAM CMOS 
IC: 1 K RAM CMOS 
IC: 1 K RAM CMOS 
IC. 1 K RAM CMOS 
IC: 1KRAM CMOS 

Mfr Part 
Number 

85680-601 19 
01 604084 
150D336X9010B2 
01 60-3879 
0160-3879 
0160-3879 
0160-3879 
0160-3879 
01 60-3879 
01 60-3'879 
01 60-3879 
01 60-3879 
0160-3879 
0160-3879 
150336x901 082 
0160-3879 
01 60-3879 
0160-3879 
0160-3879 
1901 -0050 
1901-0050 
1901-0535 
1901-0050 
08558-8001 1 
C4-118-TO-101-F 
C4-118-TO-511 R-F 
C4-118-TO-1961-F 
C4-118-TO-1961-F 
C4-118-TO-1961-F 
1251-5177 
1251-51 77 
1251-5177 
1251 -51 77 
1251 -51 77 
1251 -51 77 
1251 -51 77 
1251-5177 
1251 -51 77 
1251 -51 77 
1251 -51 77 
1251 -51 77 
1818-0712 
1818-0713 
1818-0714 
1818-0715 
1818-0716 
1818-0717 
1818-0718 
1818-0719 
SN74LS175N 
SN74LS175N 
SN74 LS244N 
SN74 LS395N 

IM65081DE 
IM65081DE 
IM65081DE 
IM65081DE 
IM65081DE 

Q ~ Y  

1 
1 
2 
15 

3 

1 

1 
1 
1 
3 

12 

1 
1 
1 
1 
1 
1 
1 
1 
4 

2 
1 

16 

Reference 
Designation 

A14 
A14C1 
A14C2 
A14C3 
A14C4 
A14C5 
A14C6 
A14C7 
A14C8 
A14C9 
A14C10 
A14C l l  
A14C12 
A14C13 
A14C14 
A14C15 
A14C16 
A14C17 
A14C18 
A14CR1 
A14CR2 
A14CR3 
A14CR4 
A14L1 
A14R1 
A14R2 
A14R3 
A14R4 
A14R5 
A14TP1 
A14TP2 
A14TP3 
A14TP4 
A14TP5 
A14TP6 
A14TP7 
A14TP8 
A14TP9 
A14TP10 
A14TPl1 
A14TP12 
A14U1 
A14U2 
A14U3 
A14U4 
A14U5 
A14U6 
A14U7 
A14U8 
A14U9 
A14U10 
A14U l l  
A14U12 

A14U13 
A14U14 
A14U15 
A14U16 
A14U17 

HP Part 
Number 

85680-601 19 
01 604084 
01 80-0229 
0160-3879 
0160-3879 
0160-3879 
0160-3879 
0160-3879 
0160-3879 
0160-3879 
01 60-3879 
0160-3879 
0160-3879 
01 60-3879 
01 80-0229 
0160-3879 
0160-3879 
0160-3879 
0160-3879 
1901 -0050 
1901 -0050 
1901-0535 
1901 -0050 
08558-8001 1 
0757-0401 
0757-041 6 
0698-0083 
0698-0083 
0698-0083 
1251-5177 
1251-51 77 
1251-5177 
1251 -51 77 
1251 -51 77 
1251 -51 77 
1251 -51 77 
1251 -51 77 
1251-5177 
1251-51 77 
1251-5177 
1251-51 77 
1818-0712 
1818-0713 
1818-0714 
1818-0715 
1818-0716 
1818-071 7 
1818-0718 
1818-0719 
1820-1 195 
1820-1 195 
1820-2024 
1820-1 446 

1 81 8-0390 
1818-0390 
1 81 8-0390 
181 8-0390 
181 8-0390 



Table 9-19. A14 Memory, Replaceable Parts (2 o f  2) 

Mf r 
Code 

03714 
01698 
01698 
01698 
01698 
03714 
03714 
03714 
03714 
03714 
03714 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
01698 
01698 
03714 
03714 
03714 
03714 
28480 

28480 
28480 
28480 

Description 

IC: 1 K RAM CMOS 
IC: FF TTL LS D-TYPE POS-EDGE-TRIG 
IC: FF TTL LS D-TYPE POS-EDGE-TRIG 
IC: DRVR TTL LS LINE DRVR OCTAL 
IC: GATE TTL  LS NAND QUAD 2-INP 
IC: 1 K RAM CMOS 
IC: 1 K RAM CMOS 
IC: 1K RAM CMOS 
IC: 1 K RAM CMOS 
IC: 1 K RAM CMOS 
IC: 1 K RAM CMOS 
IC: ROM 
IC: ROM 
IC: ROM 
IC: ROM 
IC: ROM 
IC: ROM 
IC: ROM 
IC: ROM 
IC: DCDR TTL 3-TO-8 LINE 3-INP 
IC: GATE TTL LS NAND QUAD 2-INP 
IC: 1 K RAM CMOS 
IC: 1 K RAM CMOS 
IC: 1 K RAM CMOS 
IC: 1 K RAM CMOS 
DIODE: ZNR 5.1 1V 5% PD=.4W TC=.009% 
A14 MISCELLANEOUS PARTS 
PIN R L L  .062 IN DIA .25 IN LG 
EXTRACTOR: PC BOARD BROWN 
EXTRACTOR: PC BOARD YELLOW 

Reference 
Designation 

A14U18 
A14U19 
A14U20 
A14U21 
A14U22 
A14U23 
A14U24 
A14U25 
A14U26 
A14U27 
A14U28 
A14U29 
A14U30 
A14U31 
A14U32 
A14U33 
A14U34 
A14U35 
A14U36 
A14U37 
A14U38 
A14U39 
A14U40 
A14U41 
A14U42 
A14VR1 

Mfr Part 
Number 

IM65081DE 
SN74LS175N 
SN74LSl75N 
SN74 LS244N 
SN74 LSOON 
IM65081DE 
IM65081 DE 
IM65081DE 
IM65081DE 
IM65081DE 
IM65081DE 
1818-0720 
1818-0721 
181 8-0722 
181 8-0723 
181 8-0724 
181 8-0725 
181 8-0726 
181 8-0727 
SN74LS138N 
SN74 LSOON 
IM65081 DE 
IM65081DE 
IM65081DE 
IM65081 DE 
1902-004 1 

1480-0073 
4040-0749 
4040-0752 

HP Part 
Number 

1818-0390 
1820-1 195 
1920-1 195 
1820-2024 
1820-1 197 
1 81 8-0390 
181 8-0390 
181 8-0390 
1818-0390 
181 8-0390 
18 18-0390 
1818-0720 
181 8-0721 
1818-0722 
1818-0723 
1 81 8-0724 
181 8-0725 
1818-0726 
181 8-0727 
1820-1 216 
1820-1 197 
18 18-0390 
181 8-0390 
1818-0390 
1818-0390 
1902-004 1 

1480-0073 
4040-0749 
4040-0752 

Q ~ Y  

2 

1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

2 
1 
1 
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( A )  ROM 1 CHECK 

Figure 9-53. A14 Memory, Signature Analysis Troubleshooting Diagram 

(A) ROM 1 CHECK 

Signature Analyzer 
Connections: 
CLOCK f to  A14TP7 
START 1 to A 14TP2 
STOP f to  A1 4TP2 

(B) MARICSCHECK 

Signature Analzyer 
Connections: 
CLOCK 1 to  A 14TP7 
START f to  A 14P2-7 
STOP J t o  A 14P2-7 

(C) SATRIGGER CHECK 

Signature Analyzer 
Connection$: 
CLOCK f t o  A14TPS 
START f to  A1 4U20-7 
STOP f t o  A14U20-7 

Spectrum Analyzer Spectrum Analyzer Spectrum Analyzer 
Connections: Connections Connections: 
Jumper A1 5TPl t o  A1 5TP9(+5V) Jurnper A1 STPl to  A1 5TP9(+5V) Ground A1 STP8 
Jumper A1 5TP4 t o  A1 5TP7 Jumper A 15TP4 t o  A 15TP7 

Unless otllerwise indicated, connect Signature Analyzer POD and Probe ground lead t o  any convenient 
ground, and make sure HOLD and SELF TEST pushbuttons are out. 

Refer to  Figure 9-1 for explanation and instructions for use of signature analysis troubleshooting dia- 
grams. 
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Figure 9-55. A14 Memory, Component Locations 
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Figure 9-56. A1 4 Memory, Schematic Diagram (1 of 2) 
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-- 
--I NOTES: 

1. REFERENCE DESIGNATORS WITHIN THIS 

ASSEMBLY ARE ABBREVIATED. PREFIX AB- 

BREVIATION WITH ASSEMBLY NUMBER FOR 

COMPLETE REFERENCE DESIGNATOR. 

2. UNLESS OTHERWISE INDICATED: 

RESISTANCE IN  OHMS (n) 
CAPACITANCE I N  MICROFARADS (pF) 

INDUCTANCE I N  MICROHENRIES (MH) 

3. UNLESS OTHERWISE INDICATED, LOGIC 

LEVELS ARE TTL :  

+2.0V TO +5.OV = LOGIC "1" = HlGH 

OV TO +0.8V = LOGIC "0" = LOW 

4. MNEMONICS TABLE: 

MNEMONIC 1 DESCRIPTION 1 
LB lO 

HPUP 

BATT 

HSTM 

LSOB 

LWRT 

L l D A 0  

THRU 

L l D A  15 

MAR0  

THRU 

MARIO 

LCSl 

THRU 

LCS8 

LRAMCE 

LRAMEN 

LROMEN 

LOW = BOTTOM BOX I10 
STROBE 

HlGH = POWER UP 

BATTERY 

HIGH = START MEMORY 

LOW = STAY OFF BUS 

LOW =WRITE  MEMORY 

INSTRUCTION, 

DATA AND ADDRESS 

BUS BlTS (LOW = TRUE) 

MEMORY ADDRESS BlTS 

LOW = CHlP SELECT FOR 

ROMS 

LOW = CHlP ENABLE FOR 

RAMS 

LOW = ENABLE R A M  

OUTPUT BUFFERS 

LOW = ENABLE ROM TRI-  

STATE OUTPUTS 

5. U22B IS NOT USED. PINS 4 AND 5 ARE 

GROUNDED. 

1 LlDA BUS - I6 
/ I -- -- 

Figure 9-56. A14 Memory, Schematic Diagram (2  o f  21 



A1 5 PROCESSOR, CIRCUIT DESCRIPTION 

A1 5 Processor contains a 16-bit MOS hybrid processor that controls the spectrum analyzer. It receives the 
operator's inputs from the keyboard, does all the necessary decoding and calculations, and then outputs the 
proper controls t o  execute a specific operation. Some examples of such an operation are: phase lock the 
YIGTuned Oscillator (YTO), tune the Voltage-Tuned Oscillator (VTO), select the correct scan time, and 
frequency span width, set the IF Section to the correct bandwidth and sensitivity, and display the control 
settings on the CRT through A3 Digital Storage. A15 also controls and reads the output of an 8-digit 
counter that is used in tuning and phase locking the spectrum analyzer and in determining the input signal 
frequency. A15 can communicate with an external controller (such as the HP 9825A Calculator) via A13 
HP-IB Interface. 

Memory Interface 

The instructions that determine how to perform the above mentioned functions are stored in Read-Only 
Memory (ROM) in A14 Memory. A15 communicates with A14 via the 16-bit bidirectional LIDA (Low In- 
struction Data Address) Bus and three control lines: HSTM, LSOB, and LWRT. At the beginning of an 
instruction sequence, the Processor outputs the address of the next instruction onto the LIDA Bus and 
forces HSTM (High Start Memory) high. This positive edge of HSTM is used to clock the Memory Address 
Register in A14 Memory. LSOB (Low Stay Off Bus) next goes high, the Processor no longer drives the bus, 
and A14 outputs the 16-bit instruction - onto the bus lines, where it is read by the - Processor. U1lA decodes 
the LSOB signal from HSTM, PDR (Processor Data ~ e a d ) , W ~  (Write), and RAL (Register Address Line). 
The time between the positive edge of HSTM and the time the Processor reads the data from the bus is 
determined by the Delay After STM circuit. The BCD counter U6 is preset to 6 (01 10). Two clock pulses - 
after STM goes high (counter = 8), UMC (Unsynchronous Memory Complete) is pulled low by U8 pin 12, 
indicating memory complete. The instruction read by the Processor is now decoded and executed. If the in- 
struction requires a memory fetch, the above sequence is repeated, but data is read from memory instead of 
an instruction. If a write to the CMOS RAM (Random Access Memory) in A14 Memory is required, the WR 
line from the hybrid Processor goes low, forcing LSOB to stay low, and Ul lB decodes the write pulse 
(LWRT). 

Processor Clock 

The clock for the processor is generated by UlOF and associated components. Basically, ClO* charges 
through R41 until the threshold of UlOF is reached. Then the output of UlOF switches to a low state 
thereby discharging ClO*. The frequency is set to 10 MHz 2.75 MHz by selecting (210". The diodes, C24, 
and R43 have been included to  ensure that ClO* is discharged below the input threshold of UlOF. 
The Noise Generator is used to spread the spectrum of the processor clock and its harmonics to  lower their 
visibility as spurious signals. The noise source is VR3 which is biased at the point where breakdown begins 
to occur. The noise which is generated is amplified by Q1 and Q2, then limited by CR6 and CR7 to main- 
tain a fairly constant peak noise voltage for variations in VR3. R44 couples the proper amount of noise 
current to the Clock Generator. 



Power Supplies @ 

The power supplies for the Processor are + 12V, + 7V, + 5V, and - 5V. The + 7V is obtained from + 12V 
by Q2 and VRl.  The LIDA Bus lines are clamped by diodes U13 and U 15 to a + 3.5V supply generated by 
VR2. The resistor arrays U14 and U16 provide damping on the LIDA lines to prevent excessive ringing and 
overshooting in A14 Memory. 

Processor Reset 

- 
The hybrid Processor reset line is POP  (Power On Preset). Whenever this line goes low, the hybrid Pro- 
cessor is reset and forced to execute instruction 408 as soon as the line returns high. Whenever m is 
pressed on the front panel (when the instrument is not in remote),. the LIPS (Low Instrument Preset) 
signal goes low. It is ANDed with HPUP (High Power Up) by diodes CRI and CR2. U7 synchronizes this 
signal and drives the POP line. 

A 555 timer US is used in A15 Processor to assist in troubleshooting the hybrid Processor and the memory 
handshake logic. The timer, normally off, is enabled by jumpering + 5V to TP l .  The timer output, TP7, is 
then jumpered to LIPS, TP4. 

InputlOutput Interface 

The Processor outputs and reads information to and from the rest of the instrument on the 16-bidirectional 

IOB Lines, using five address lines (ADRQ1 through ADR4) and two strobe lines: LTIO for the IF-Display 
Section and LBIO for the RF Section. Each device on the bus has one or more addresses assigned t o  it. To 
talk to  the device, the Processor outputs the data on the Instrument Bus and the address on the ADR lines, 
which are buffered by U3. It then generates a strobe pulse, decoded by U1 and U2, to  clock the data into the 
listening device. If it is a read address, the Processor does not enable its data outputs but instead reads the 
data which the addressed device puts on the bus during the strobe pulse. 

Four additional lines are used by the Processor. The LDSR (Low Digital Storage Ready) line is the hand- 
shake line with A3 Digital Storage in the IF-Display Section. The line is normally low, indicating that 
digital storage is ready t o  accept/output additional data fromito the Processor. The second line, STATUS, 
is connected t o  TP8 in A1 5 Processor and is used to  enable test modes in the instrument. The third line is 
the LSRQ (Service Request) line from A1 2 RF Section Interface. When low, it indicates that some device, 
such as the keyboard, Rotary Pulse Generator (RPG), HP-IB, etc., needs servicing. These three lines are 
directly tested by the Processor. The fourth line, LSTP, is used t o  actually stop and start the Processor. During 

retrace, the Processor services the bus devices; that is, it updates digital storage, phase locks the YTO, etc. 
When everything is completed and LSRQ is high, the Processor starts the sweep (in FREE RUN mode) by 
issuing a trigger to A3A1 Trigger in the IF-Display Section. It then issues the command to A12 RF Section 
Interface that forces LSTP low, shutting the Processor off. LSTP is buffered and synchronized in A15 
Processor by U1 and U7. U9A, an open-collector gate, then pulls SYNC low during half of each clock cycle, 
stopping the hybrid Processor. The Processor remains shut off during the sweep until service is requested 
(i.e., HSWP is forced low by digital storage at the end of the sweep or a front-panel key is pressed), LSRQ is 
forced low, and LSTP goes high. The LSTP line also goes to  the IF-Display Section, where it is pulled low 
if the +5V supply is down. A1 5TP3 can be jumpered high during troubleshooting to prevent the Processor 
from being stopped. 



RF SECTION DIGITAL 'TROUBLESHOOTING 

PRELIMINARY CHECKS 

lnstrument Preset Check 

The two red INSTR CHECK LEDs are forced on whenever the instrument is turned on or is pushed. 
The A15 Processor then performs a self check of itself, a checksum verification of all the ROMs on A14 
Memory, a partial check of the IOB interface bus, and a read-write check of the RAMS in the A3 Digital 
Storage. If all the checks pass, both INSTR CHECK LEDs go out. 

If the checks fail, one or more of the INSTR CHECK LEDs remain on. 

a. Both LEDs on indicates an A14 Memory or A15 Processor problem. First check to see that A14 and 
A15 are pushed completely into their edge connectors. 

b. Left LED on indicates a failure occurred when checking Digital Storage memory. First check to see 
that the Analyzer Bus Interconnect Cable, W3 1, is connected properly. 

c. Right LED on indicates a failure during the partial interface check. 

The partial interface check reads the key column lines from the A5 front panel. If any key, ex- 
cept @ , is pressed when the is pressed, the right INSTR CHECK LED should stay on. This 
can be used to verify that the check routine is working and that a particular key is working. 

Use the Fault Tables listed in A14/A15 Troubleshooting to further isolate the source of the failure. 

"LONG POP" Instrument Preset Check (Jumper A15TP8 [STS] to A14TP9 [T3]) 

This check is very similar to the normal INSTR PRESET check; an additional A15 Processor check is per- 
formed, all of the RAM locations in Digital Storage are checked, and the CMOS memory on A14 is 
verifiedl. 

HP-IB Verification 

When the instrument is turned on, keep the key pressed. The ADRS'D LED should flash until 
the @ key is released and the A15 Processor acknowledges the HP-IB request. If it doesn't flash, the 
A13 HP-IB Processor is malfunctioning. All cables must be removed from the HP-IB connector, A13J1. 
All normal front panel operations should work with A13 removed to further enable failure isolation. 

See the listing of HP-IB "bugs" in Section I11 for modes of operation which may be other than what would 
normally be expected. 



Phase Lock and Counter Inhibit (Jumper Al5TP8 [STS] to A14TP11 [TI]) 

Following INSTR PRESET, the processor performs the phase lock inhibit function and ignores the A17 
Frequency Counter. (20 MHz is substituted for all frequency counts.) Removing the jumper re-enables the 
counter. If the analyzer stops sweeping immediately after the jumper is removed, the A17 Frequency 
Counter is malfunctioning. 

Digital Storage Verification 

The above INSTR PRESET check does a fairly complete verification of the Digital Storage controller and 
Memory. An additional check can be done, independent from the RF section, by jumpering A3A6TP3 to 
A3A6TP6 and pushing A3A7Sl momentarily. A test pattern should appear on the display. See the Digital 
Storage Troubleshooting notes for more detail. Note that when the jumper is connected, the left check 
LED always stays on following an INSTR PRESET, since in the test pattern mode, Digital Storage ignores 
all instructions from A15 Processor. 



A14 MEMORY AND A15 PROCESSOR TROUBLESHOO'TING (FAULT TABLES) 

ROMlProcessor Check (Both INSTR CHECK LEDs on.) 

SIGNATURE ANALYZER SETUP: CLOCK 7, A14TP8 (HSTM) 
START f A1 4TP 12 (TO) 
STOP I A 1 4 T P l l  (TI) 

GROUND A15TP8 (STS). PUSH . NOTE 5VDC SIGNATURE. 

Table 9-20. ROM Fault Table 

5 VDC 
SIGNATURE 

UCF4 

U7 89 

05C7 
095A 
OF25 
2986 
2HP3 
31HP 
34P5 
394u 
512U 
SPUC 
61A0 
6HFS 
77A0 
78FP 
CH44 
CPU 1 

'Before replacing any 
If the Chip Select Signature is incorrect, the "Free-Running POP" test listed in the A14 Memory/A15 Processor 
Troubleshooting must be performed to check the Memory Address Register (MAR) and the Memory Select 
Decoder. 500 ns pulses will be present on the LCSO-7 lines (U37) of the Memory Select Decoder. At the rising 
edge of the 2nd HSTM pulse 1.25 ps pulses will be present on the MAR lines. Except for MARS, all will be 
positive going transitic.?~. (See Figure 9-59 for A14 Memory Timing Waveforms.) 

If no signature can be obtained after double checking the setup, refer to A14/A15 Memory Timing Sequence 
and A14/A15 Troubleshooting. 

or BAD MEMORY ADDRESS REGISTER (See A 14/A 15 Troubleshooting) 

COURSE OF ACTION 

ROM IS GOOD. PROCEED TO RAM CHECK. 

REPLACE HYBRID PROCESSOR A1 5U13. 

Suspect ROM' 

U34 
U3 
U3 1 
U3 5 
~ 2 9 '  
U3 2 
U33 
u 5  
U2 
U36 
U7 
U6 
U4 
U 1 
U30 
U8 

ROM Chip Select Signature1 

929U at U37 PIN 10 

9COH at U37 PIN 13 
CPAP at U37 PIN 9 

A6U6 at U37 PIN 12 
A3FH at U37 PIN 1 1 

F9H3 at U37 PIN 7 

2A6F at U37 PIN 14 

ROMs, verify that the ROM Chip Select Signature is correct. 



RAM Check (Both INSTR CHECK LEDs on following a "LONG POP") 

SIGNATURE ANALYZER SETUP: CLOCK 1 A14TP8 (HSTM) 
START f A14TP11 (Tl) 
STOP 1 A14TP10 (T2) 

GROUND A15TP8 (STS). PUSH . NOTE 5 VDC SIGNATURE. 

Table 9-21. RAM Fault Table 
I 

'Check the output signature of the suspect RAM. If it is good, then suspect the three-state buffer on that bit. 

2Check RAM interface and timing before replacing U18. (If all the RAMS were defective, due to an incorrect 
common input signal, the lowest bit to fail (bit 0) will be indicated by the 5 Vdc signature.) Perform the "free- 
running POP" test and note the following waveforms. 

U1g pin 16 +5V CMOS supply. 
U 18 pin 1 LRAMCE (LOW RAM CHIP ENABLE) will be an inverted HSTM signal. 
U1g pin 14 LWRT (LOW WRITE) - 200 ns pulses, approximately 15 ys cycle. 
U38 pin 3 LRAMEN (LOW RAM ENABLE) - 500 ns pulses, approximately 15 ,us cycle. The falling edge 

of LRAMEN coincides with the falling edge of 2nd HSTM pulse. 

5 VDC 
SIGNATURE 

PF59 

OF7 1 
1 lHC 
30U7 
3C75 
6520 
6PA4 
708P 
8063 
8C29 
8P3H 
9 187 
A403 
F7CP 
H48 F 
U7HF 
UC84 

COURSE OF ACTION 

RAM IS GOOD. PROCEED TO PARTIAL INTERFACE CHECK. 

RAM Buffer 

U2 1 
U11 
U11 
U11 
U2 1 
U11 
U11 
U2 1 
U2 1 
U2 1 
U11 
U2 1 
U2 1 
U11 
U2 1 
U11 

RAM Pin 7l 
Signature 

F76F 
1 OFA 
H767 
546P 
PUC8 
U210 
U87P 
8HFA 
2UOC 
7HF5 
3139 
2H16 
1961 
H4P 1 
1C13 
P2AP 

Bad Bit 

11 
5 
O* 
4 

14 
3 
6 

12 
15 
10 

1 
13 
9 
2 
8 
7 

RAM IC 

U28 
U18 
U13 
U17 
U40 
U16 
U23 
U42 
U39 
U27 
U14 
U4 1 
U26 
U15 
U25 
U24 



Partial Interface check (Right INSTR CHECK LED on) 

SIGNATURE ANALYZER SETUP: CLOCK 1 A14TP8 (HSTM) 
START f A14TP9 (T3) 
STOP _/ A14TP12 (TO) 

GROUND A15TP8 (STS). PUSH m. NOTE 5 VDC SIGNATURE. 

Table 9-22. Interface Fault Table 

5 VDC 
SIGNATURE 

COURSE OF ACTION 

5669 

C349 

6692 

CHECK PASSED. PROCEED TO DIGITAL STORAGE CHECK. 

LSRQ LINE APPEARS TO BE HIGH.* 

A KEY COLUMN LINE IS LOW OR AN RPG COUNTER LINE IS HIGH." 

*Troubleshoot A12 RF Interface or A5 Front Panel. 



Digital Storage Check (Left INSTR CHECK LED on) 

SIGNATURE ANALYZER SETUP: CLOCK 1 A14TP8 (HSTM) 
START f A14TP10 (T2) 
STOP f A14TP9 (T3) 

GROUND A15TP8 (STS). PUSH m. NOTE 5 VDC SIGNATURE. 

Table 9-23. Digital Storage Fault Table 

5 VDC 
SIGNATURE 

21 1A 

CP48 

0443 
2875 
34PH 
3643 
60F4 
8614 
8630 
88U3 
A41C 
HA52 
P6FP 
PC02 

'(or a failure in all bits) 

COURSE OF ACTION 

CHECK PASSED. 

LDSR LINE APPEARS TO BE HIGH. 
(CHECK INTERCONNECT CABLE.) 
(SEE A3 DIGITAL STORAGE TROUBLESHOOTING.) 

Bad Bit 

4 
6 

11 
8 
2 
7 
3 
1 
9 

10 
0' 
5 

THESE FAILURES ARE PROBABLY DUE TO 
EITHER THE A3A4 MEMORY BOARD OR THE 
A3A7 IOB INTERFACE. IF THE DIGITAL 
STORAGE TEST PATTERN IS OK, IT MIGHT 
ALSO BE CAUSED BY AN IOB BIT FAILURE. 



IOB Interface Troubleshooting 

After the ROM and RAM checks have been passed, a special IOB interface check program can now be used 
to check the interface bus. This routine basically outputs various bit patterns to the IOB bus and to the 
various devices on the bus. Use the test setup shown in the following table. 

IOB lnterface Check 

SIGNATURE ANALYZER SETUP: 

CLOCK J A 1 5 T P 2  (m) 
START J A1 4TP 12 (TO) 
STOP f A14TP11 (Tl) 

JUMPER A14TP12 (TO) to A15TP8 (STS). 
JUMPER A15TP3 (LSTP) to A15TP9 (+ 5V). 
NOTE 5 VDC SIGNATURE, 747H. 

a. Refer to the table on the A15 Signature Analysis Troubleshooting Diagram for the IOB bus output 
signatures. 

If an IOB/Address Line is loaded down, remove assemblies on Bus to isolate fault: 

Analyzer Bus Interconnect Cable, W31; A12 RF Section Interface; A13 HP-IB Interface; A22 Fre- 
quency Control; A17 Frequency Counter; and A8 249 MHz Phase Lock. 

b. This same routine is used to verify the A12 RF Interface board, and its outputs onto the bus, as well as 
the A22, A17, A4A9 and A3A1 boards. 

c. The last item that might have to be checked is to verify that the A15 Processor can read data from the 
IOB bus. This is done by reading the outputs from A12 and then outputting them onto the LIDA bus. 
The A15 SA Diagram shows the signatures of the LIDA lines. 



A14 MEMORY AND A15 PROCESSOR TROUBLESHOOTING 

First try the Fault Table check for the ROM and RAM, since they will isolate most of the failures on the 
A14 Memory and verify the A15 Processor. However, the first set of ROMs that contain the self-check 
program, the Memory Address Register and Memory Select decoder, as well as part of the A15 Processor 
must be working in order for the self check to work; so, if no 5V signature is obtained (the self-check pro- 
gram is not cycling), the following checks must be performed. 

Preliminary Checks: 

Power Supplies - 12V, 7V, 5V, -5.2V, 5 VCMOS 
Processor Clocks - 12 V, 5 MHz. Phase 1 and Phase 2 (A15U13 Pins 20,21) - 
POP - (A15U13 Pin 11) low when @!g pushed, high normally 
LSTP - (A15TP3) high (check A12 if bad) 
SYMC - (A15U13 Pin 29) high when pushed 
UMC - (A1 5U13 Pin 25) high when pushed 

"Free-Running POP" Test Setup 

To check the LIDA bus, the Memory address Register and the first ROM outputs, a "free running POP" 
check is set up. A 555 timer is turned on by jumpering A15TP9 (+5V) to Al5TP1. The timer output (TP7) 
is connected to the LIPS input (TP4). This continually resets the Processor to a known state: it continually 
executes this first instruction (at location octal 40) which in turn reads all the rest of the ROM memory. 

a. Jumper Al5TP1 (TIMER ON) to A15TP9 (+ 5V). 

b. Jumper A15TP7 (TIMEOUT) to A15TP4 (LIPS). 

c. Externally trigger oscilloscope off the falling edge of A15TP5 (POP OUT). 

d. Monitor A14TP8 (HSTM) on one channel of an oscilloscope. 

At the rising edge of the 2nd HSTM pulse 1.25 ps pulses should be present on the MAR lines. Except for 
MARS, all will be positive going transitions. 

If the MAR lines are working properly, use an oscilloscope and check the waveforms as described in the 
A14/A15 Timing Sequence. 



A14 MemorylA15 Processor Timing Sequence 

Use the "Free-running POP" setup. 
- Jumper A15TP1 (TIMER ON) to (+5V) A1 5TP9. 
- Jumper the A15TP7 (TIME OUT) to A15TP4 (LIPS). 
- Externally trigger the scope off 7, A15TP5 (POPOUT). 

Refer to  Figures 9-58 and 9-59 for the timing waveforms. Figure 9-60 shows the 5 MHz two phase clock 
waveform. 

- 
1. POP input to Hybrid goes high. (Start of sequence.) 

2. Processor outputs the starting memory address (octal 40) onto the LIDA bus. Processor also outputs 
WR (Write) and RAL (Internal Register Address). 

3. Processor forces HSTM high, clocking the address from the LIDA bus into the MAR (Memory 
Address Register) on A14. (See Figure 9-57.) 

- 
4. LSOB goes high when processor output PDR (Processor Data Read) goes high, indicating that the 

processor no longer drives the LIDA bus. The A14 memory chip selects are enabled by LSOB and the 
memory data appears on the LIDA bus. 

5. UMC from the A15 Delay after STM circuit goes low indicating memory complete. 

6. The Processor reads the instruction and forces HSTM low which also forces LSOB low. 

7. To execute this first instruction, steps 2 through 6 are repeated, only the address output is an indexed 
address that is continually decremented so all possible addresses are exercised. 

- At the rising edge of the 2nd HSTM, go high and low logic levels should be on all LIDA lines. 

- At the falling edge of the 2nd HSTM, memory data is on the LIDA lines. They should show 
good high and low logic levels and may also show some open, intermediate states. 

8. At the 3rd HSTM, no LSOB is generated since it is an internal address. RAL line goes high keeping 
LSOB low. 

- 
9. During a write operation (5th HSTM), WR is low. This keeps LSOB low and a 200 nsec LWRT pulse 

is generated. The processor outputs data onto the LIDA bus which is written into the CMOS RAMS 
on A14. 



Suggest ions: After connecting the jumpers, check the HSTM (A14TP8) and LSOB (A14TP6) lines for 
activity. If they appear good, go ahead and check the LIDA lines when the indexed address and data are on 
the bus at the 2nd HSTM as described in step 7. If HSTM or LSOB is bad, then begin with sequence step 1 
and verify each step. 

To help isolate a stuck LIDA line: 

- Grounding LSOB (A14TP6) should force all drivers on A14 into the high impedance third state, 
and 

- Jumpering A15TP11 (m [BUS]) to A15TP9 (+ 5V) should force the Hybrid LIDA output into 
the high impedance third state. 



Oscilloscope Settings: 
Vertical: 2Vldiv 
Horizontal: 500 ns/div 
External trigger: 
1 A 15TP5 (POPOUT) 

Oscilloscope Settings: 
Vertical : 2V/div 
Horizontal: 500 ns/div 
External trigger: 
7. A 15TP5 (POPOUT) 

Oscilloscope Settings: 
Vertical: 2V/div 
Horizontal: 500 ns/div 
External trigger: 
1 A 1 5TP5 (POPOUT) 

Oscilloscope Settings: 
Vertical: 2V/div 
Horizontal: 500 ns/div 
External trigger: 
1 A 15TP5 (POPOUT) 

LIDA 11,12,13,14 

OUTPUT FIRST ADDRESS (408) 

READ DATA FROM INDEXED ADDRESS LOCATION 

Figure 9-57. LIDA Bus Timing 
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Oscilloscope Settings : 
Vertical : 2V/div .HSTM 

Horizontal : l,us/div OV 
Ext trigger: 
1 A 1 5TP5 (POPOUT) LSOB 

0 v 

Oscilloscope Settings: UlVlC 
Vertical : 2Vldiv 
Horizontal : 1 p s/div 

LWRT 
ov 

Ex t trigger: 
1 A1 5TP5 (POPOUT) 

0 v 

Oscilloscope Settings : 
Vertical: 2Vjdiv SYNC 
Horizontal: l,us/div OV 
Ex t trigger : 
1 A15TP5 (POPOUT) R A L  

ov 

Oscilloscope Settings: - PD R 
Vertical: 2V/div 
Horizontal : lp  sldiv OV 
Ex t trigger: 

A 1 5TP5 (POPOUT) WR 

0 v 

NOTE: 
Disregard shaded areas of waveform photographs. The R-C time constant of the SA timer used during the "Free-Running POP" test 
causes the waveforms in these time intervals to vary from instrument ot instrument. 

Figure 9-58. A1 5 Processor Timing 
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ov 
Oscilloscope settings: 

Vertical : 2Vldiv HSTM 

Horizontal: 500 ns/div 
External trigger: 
1 A 15TP5 (POPOUT) 

LSO B 

ov 

LCSl 
Oscilloscope settings: (LCSO) 

Vertical : 2V/div 
Horizontal: 500 ns/div OV 
External trigger: 
1 A 1 5TP5 (POPOUT) LCS I - 7 

WCK 

ov 

Oscilloscope settings : 
Vertical: 2V/div 
Horizontal: 500 ns/div 
External trigger: M A R  5 
1 A15TP5 (POPOUT) 

ov 

N O T E :  M A R  0 - 4  
Disregard shaded areas of waveform 
photographs. The R-C time constant of MAR 
the S A  timer used during the "Free- OV 

Running POP" test causes the waveforms 
in these time intervals to vary from 
instrument to instrument. 

Figure 9-59. Memory Timing 
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Oscilloscope settings: 01 
Vertical : 5V/div 
Horizontal : 5 Ons/div OV 
External trigger: 
7 A 15TP5 (POPOUT) 

02 

ov 

Figure 9-60. Processor Clocks 
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Table 9-24. A15 Processor, Replaceable Parts ( I  of 2 )  

Reference 
Designation 

A1 5 
A1 5C1 
A15C2 
A15C3 
A1 5C4 
A1 5C5 
A15C6 
A1 5C7 
A15C8 
A15C9 
A15C10" 
A 1 5 C l l  
A15C12 
A1 5C13 
A15C14 
A15C15 
A15C16 
A15C17 
A1 5C18 
A15C19 
A7 5C20 
A1 5C21 
A1 5C22 
A1 5C23 
A1 5C24 
A 15C25 
A15CR1 
A1 5CR2 
A1 5CR3 
A1 5CR4 
A15CR5 
A1 5CR6 
A1 5CR7 
A15J1 
A15MP1 
A1 5MP2 
A1 5MP3 
A15MP4 
A15MP5 ' 
A15MP6 
A1 5 0 1  
A 1  5Q2 
A15Q3 
A15R1 
A1 5R2 
A15R3 
A15R4 
A15R5 
A15R6 
A15R7 
A15R8 
A15R9 
A15R10 
A 1 5 R l l  
A15R12 
A15R13 
A15R14 
A15R15 
A15R16 

M f r  Part Number 

8568060037 
0160-4084 
150D225X9020A2 
01 60-4084 
01 604084  
150D225X90A0A2 
150D225X90A0A2 
01 60-4084 
150D225X90A0A2 
01 60-4084 
0160-2202 
DMl5F18W0300WVICR 
DM1 5F 18W0300WV ICR 
0160-4084 
01604084 
01 60-4084 
0160-4084 

, 01604084 
30D906G016CC2 
01 604084  
0160-3879 
0160-2209 
01 604084  
0160-01 27 
01604084 
0160-0127 
1901 -0535 
1901-0535 
1901 -0535 
1901 -0535 
1901 -0535 
1901 -0535 
1901-0535 
1251 4 2 2 2  
85680-601 14 
2190-0034 
1530-1 098 
2200-0143 
2260-0002 
21 90-0004 
1854-0404 
1854-0637 
2N3251 
C3-118-TO-348R-G 
FP42-2-TOO-10R0-J 
C3-118-TO-1002-G 
C3-118-TO-1002-G 
C4-118-TO-1002-F 
C3-118-TO-1002-G 
C4-118-TO-1002-F 
C3-118-TO-1472-G 
C3-118-TO-1002-G 
C4-118-TO-1002-F 
C4-118-TO-133R-F 
C3-118-TO-1472-G 
C3-118-TO-2152-G 
C3-118-TO-1881 -G 
C3-118-TO-348R-G 
C3-118-TO-1001 -G 

HP Part 
Number 

85680-60037 
01604084 
0180-0197 
01 604084  
01604084 
0180-0197 
01 80-01 97 
01 604084  
0180-0197 
01604084 
0160-2202 
0140-0197 
0140-0197 
01 604084  
01 604084  
0 1604084 
01 604084  
01 60-4084 
0180-2214 
01 604084  
0160-3879 
0160-2209 
01 60-4084 
0160-0127 
01604084 
0160-0127 
1901-0535 
1901 -0535 
1901 -0535 
1901 -0535 
1901 -0535 
1901 -0535 
1901 -0535 
12514222 
85680601 14 
2190-0034 
1530-1098 
2200-0143 
2260-0002 
2190-0004 
1854-0404 
1854-0637 
1853-0007 
0698-7225 
0698-3601 
0698-7260 
0698-7260 
0757-0442 
0698-7260 
0757-0442 
0698-7264 
0698-7260 
0757-0442 
0698-3437 
0698-7264 
0698-7268 
0698-7236 
0698-7225 
0698-7236 

M f  r 
Code 

28480 
28480 
04200 
28480 
28480 
04200 
04200 
28480 
04200 
28480 
28480 
04522 
04522 
28480 
28480 
28480 
28480 
28480 
04200 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
02037 
03298 
0341 B 
03298 
0329B 
0329B 
03298 
03298 
0329B 
03298 
0329B 
03298 
03298 
03298 
03298 
03298 
0329B 

Q ~ Y  

1 
13 
4 

1 
2 

1 

1 
1 

2 

7 

1 
2 
2 
2 
2 
2 
2 
1 
1 
1 
5 
1 
7 

6 

2 

1 

2 
10  

Description 

BOARD ASSEMBLY, PROCESSOR 
CAPACITOR-FXD .1UF YO% 50VDC CER 
CAPACITOR-FXD 2.2UF f10% 20VDC T A  
CAPACITOR-FXD .1UF Y O %  50VDC CER 
CAPACITOR-FXD .I UF *O% 50VDC CER 
CAPACITOR-FXD 2.2UF f10% 20VDC T A  
CAPACITOR-FXD 2.2UF f10% 20VDC T A  
CAPACITOR-FXD .1UF 9 0 %  50VDC CER 
CAPACITOR-FXD 2.2UF f10% 2OVDC T A  
CAPACITOR-FXD .1UF Y O %  5OVDC CER 
CAPACITOR-FXD 75PF %% 3OOVDC MICA 
CAPACITOR-FXD 180PF +5%300VDC MICA 
CAPACITOR-FXD 180PF 5% 300VDC MICA 

CAPACITOR-FXD .1UF 9 0 %  50VDC CER 
CAPACITOR-FXD .I UF Y O %  50VDC CER 
CAPACITOR-FXD .1 UF Y O %  50VDC CER 
CAPACITOR-FXD .1 U F  Y O %  50VDC CER 
CAPACITOR-FXD .1 U F  Y O %  50VDC CER 
CAPACITOR-FXD 90UF +75-10% 16VDC A L  
CAPACITOR-FXD .1UF *20% 50VDC CER 
CAPACITOR-FXD .OlUF rt20% IOOVDC CER 
CAPACITOR-FXD 360PF 5% 300VDC MICA 
CAPACITOR-FXD .1 UF 9 0 %  50VDC CER 
CAPACITOR-FXD I UF YO% 25VDC CER 
CAPACITOR-FXD .1 U F  Y O %  50VDC CER 
CAPACITOR-FXD 1 UF &20% 25VDC CER 
DIODE-SCHOTTKY 
DIODE-SCHOTTKY 
DIODE-SCHOTTKY 
DIODE-SCHOTTKY 
DIODE-SCHOTTKY 
DIODE-SCHOTTKY 
DIODE-SCHOTTKY 
CONNECTOR-50PIN F MICRO RIBBON 
STANDOFF-SAE THREAD 
WASHER-LOCK NO. 10 
CLEVIS-.070" SLIT  ,454'' PIN CTR 
SCREW-MACH 4 4 0  PAN H D  POZl 
NUT-HEX 4-40 ,062'' T H K  
WASHER-LOCK INT  T NO. 6 
TRANSISTOR-NPN SI TO-18 PDz360MW 
TRANSISTOR-NPN SI TO-5 PDz800MW 
TRANSISTOR-PNP SI TO-18 PD=360MW 
RESISTOR 348 1% .05WF TC=Of100 
RESISTOR 10  5% 2W MO TC=OQOO 
RESISTOR 10K 1% .05W F TC=Of100 
RESISTOR 10K 1% .05W F TC=Of100 
RESISTOR 10K 1% .125W F TC=Of100 
RESISTOR 10K 1% .05W F TC=Of100 
RESISTOR 10K 1% .125W F TC=OflOO 
RESISTOR 14.7K 1% .05W F TC=Of100 
RESISTOR 10K 1% .05W F TC=OfIOO 
RESISTOR 10K 1% .125W F TC=Of100 
RESISTOR 133 1% .125W F TC=Of100 
RESISTOR 14.7K 1% .05W F TC=0?100 
RESISTOR 21.5K 1% .05W F TC=Of100 
RESISTOR 1 K 1% .05W F TC=Of100 
RESISTOR 348 1% .05W F TC=Of100 
RESISTOR 1 K 1% .05W F TC=O?lOO 



Table 9-24. A15 Processor, Replaceable Parts (2 of  2 )  

M f  r 
Code 

03296 
0329B 
03296 
03296 
03296 
03296 
03296 
03298 
03296 
03296 
03296 
03296 
03298 
03296 
03296 
03296 
03296 
03296 
0329B 
0329B 
03296 
0329B 
03296 
0329B 
03296 

03296 
03296 
0392B 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
02236 
0 1 6 9 ~  
0 1 6 9 ~  
0 2 0 3 ~  
0 2 9 1 ~  
0 1 6 9 ~  
0 3 7 9 ~  
011jgH 
0169H 
0169H 
0169H 
0223G 
28480 
28480 
02483 
28480 
02483 
28480 
0203G 
28480 

Description 

RESISTOR 1K 1% .05W F TC= Of100 
RESISTOR 348 1% .05W F?C=O~IOO 
RESISTOR 1 K 1% .05W F TC=O*lOO 
RESISTOR 10K 1% .125W F TC=Of100 
RESISTOR 10K 1% .05W F TC=Of100 
RESISTOR 1.33K 1% .05W F TC=Of100 
RESISTOR 10K 1% .05W F TC=Of100 
RESISTOR 10K 1% .125W F TC=Of100 
RESISTOR 1K 1% .05W F TC=Of100 
RESISTOR 16.21% .05W F TC=Of100 
RESISTOR 16.21% .05W F TC=Of100 
RESISTOR 10K 1% .125W F TC=Of100 
RESISTOR 21.5K 1 % .05W F TC=Of100 
RESISTOR 1 K 1% .125W F TC=OflOO 
RESISTOR 1 K 1% .05W F TC=O*lOO 
RESISTOR 1 K 1% .05W F TC=0*100 
RESISTOR 348 1% .05W F TC=OflOO 
RESISTOR 1K 1% .125W F TC=Of100 
RESISTOR 348 1% .05W F TC=Of100 
RESISTOR 1K 1% .05W F TC=Ok100 
RESISTOR 1 K 1% .05W F TC=Of100 
RESISTOR 1 K 1% .05W F TC=Of100 
RESISTOR 51 1 1% .05W F TC=Of100 
RESISTOR 51 1 1% .05W F TC=Of100 
RESISTOR 2.61K 1% .05W F TC=0*100 
RESISTOR 825 1% .05W F TC=0+100 
RESISTOR 2.37K 1% .05W F TC=0*100 
RESISTOR 10K 1% .05W F TC=Of100 
CONNECTOR-SGL CONT PIN 
CONNECTOR-SGL CONT PIN 
CONNECTOR-SGLCONT PIN 
CONNECTOR-SGL CONT PIN 
CONNECTOR-SGLCONT PIN 
CONNECTOR-SGL CONT PIN 
CONNECTOR-SGLCONT PIN 
CONNECTOR-SGLCONT PIN 
CONNECTOR-SGLCONT PIN 
CONNECTOR-SGLCONT PIN 
CONNECTOR-SGLCONT PIN 
CONNECTOR-SGL CONT PIN 
IC-GATE TTL LS NOR QUAD 2-INP 
IC-BFR TTL LS INV HEX 1-INP 
IC-BFR TTL  LS INV HEX 1-INP 
IC-DRVR TTLIMOS CLOCK DRVR 1-INP 
IC-555 
IC-CNTR TTL LS DECD UPIDOWN 
IC-FF TTL LS D-TYPE POS-EDGE-TRIG 
IC-INV TTL  LS HEX 1-INP 
IC-GATE TTL  LS NAND QUAD 2-INP 
IC-SCHMITT-TRIG TTL  LS INV HEX 1-INP 
IC-GATE TTL LS NAND DUAL 4-INP 
IC-GATE TTL S NAND QUAD 2-INP 
MICRO PROCESSOR 
DIODE-ARRAY 40V 400MA 
NETWORK-RES 16-PIN DIP 
DIODE-ARRAY 40V 400MA 
NETWORK-RES 16-PIN DIP 
DIODE-ZNR 7.87V 2% PD=.4W TC=+.051% 
DIODE-ZNR 3.48V 5% PD=.4W TC=-.058% 
DIODE-ZNR 6.19V 5% P D l l W  TC=+.022% 

Mfr  Part Number 

C3-118-TO-1001 -G 
C3-118-TO-348R-G 
C3-118-TO-1001-G 
C4-118-TO-1002-F 
C3-118-TO-1002-G 
C3-118-TO-133 1 -G 
C3-118-TO-1002-G 
C4-118-TO-1002-F 
C3-118-TO-1001-G 
C3-118-TO-16R2-G 
C3-118-TO-16R2-G 
C4-118-TO-1002-F 
C3-118-TO-2152-G 
C4-118-TO-1001-F 
C3-118-TO-1001-G 
C3-118-TO-1001 -G 
C3-118-TO-348R-G 
C4-118-TO-1001-F 
C3-118-TO-348R-G 
C3-118-TO-1001-G 
C3-118-TO-1001 -G 
C3-118-TO-1001-G 
C3-118-TO-511 R-G 
C3-118-TO-511 R-G 
C3-118-TO-2611-G 
C3-118-TO-825R-G 
C3-118-TO-2371 -G 
C3-118-TO-1002-G 
1251 -51 77 
1251 -51 77 
1251 -51 77 
1251 -51 77 
1251 -51 77 
1251 -51 77 
1251 -51 77 
1251 -51 77 
1251 -51 77 
1251 -51 77 
1251 -51 77 
1251 -51 77 
9 LS02PC 
SN74LS368N 
SN74LS368N 
MMH0026CL 
NE555V 
SN74LS192N 
AM74LS175A 
SN74LS04N 
SN74LS03N 
SN74LS14N 
SN74LS20N 
74SQQPC 
85680601 00 
1906-0075 
761 -3-R 100 
1906-0075 
761 -3-R 100 
1902-0072 

SZ 10939-50 
1902-0551 

ow 

1 

2 

2 

2 

1 
1 
1 

12 

1 
2 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 

1 
1 
1 

Reference 
Designation 

A15R17 
A15R18 
A15R19 
A15R20 
A15R21 
A15R22 
A15R23 
A15R24 
A1 5R25 
A15R26 
A1 5R27 
A1 5R28 
A1 5R29 
A1 5R30 
A15R31 
A1 5R32 
A15R33 
A15R34 
A1 5R35 
A1 5R36 
A15R37 
A1 5R38 
A15R39 
A1 5R40 
A1 5R41 
A15R42 
A1 5R43 
A1 5R44 
A1 5TP1 
A1 5TP2 
A1 5TP3 
A 1 5TP4 
A 15TP5 
A1 5TP6 
A1 5TP7 
A1 5TP8 
A 1 5TP9 
A15TP10 
A1 5TP11 
A15TP12 
A15U1 
A1 5U2 
A15U3 
A15U4 
A1 5U5 
A1 5U6 
A15U7 
A15U8 
A1 5U9 
A15U10 
A 1 5 U l l  
A15U12 
A15U13 
A15U14 
A15U15 
A15U16 
A15U17 
A15VR1 
A1 5VR2 
A15VR3 

HP Part 
Number 

0698-7236 
0698-7225 
0698-7236 
0757-0442 
0698-7260 
0698-7239 
0698-7260 
0757-0442 
0698-7236 
0698-71 93 
0698-71 93 
0757-0442 
0698-7268 
0757-0280 
0698-7236 
0698-7236 
0698-7225 
07574280 
0698-7225 
0698-7236 
0698-7236 
0698-7236 
0698-7229 
0698-7229 
0698-7246 
0698-7234 
0698-7245 
0698-7260 
1251 -51 77 
1251-51 77 
1251 -51 77 
1251-51 77 
1251 -51 77 
1251-5177 
1251-51 77 
1251-5177 
1251-5177 
1251 -51 77 
1251 -51 77 
1251-5177 
1820-1 144 
1820-1 492 
1820-1492 
1820-1 288 
1 826-01 80 
1820-1 277 
1820-1 195 
1820-1 199 
1820-1 198 
1820-1416 
1820-1 204 
1820-0681 
8568060100 
1906-0075 
1810-0338 
1906-0075 
1810-0338 
1902-0072 
1902-3048 
1902-0551 



A1 5 
PROCESSOR 

- w .-- 7 urn &st. 7 -  q .- u r n  - -  IOB INPUT CHECK 
<:g. U rum'  

=) o- 0 2 FP (OUTPUTS DATA FROM A12 t o  MEMORY) o IL 
4 Z D  

0-P uu- XU, - ................. 0 . . P S . . . . .  
0 - urn r.x' 1 
0 'Y- u u- 3 m- U 
m 0 'U L L V l  ", . 

SIGNATURE TABLE 
. 

• 08311 
IOB OUTPUT CHECK IOB0 C681 

• 058RF 

IOBl  43U3 
• 01132 

1082 58C0 5VDC HP00 _ U13 0112 I v 
1083 53AP 

. - 
IOB4 FH2C 

. . 
IOB5 916H CHANGE START I A I I T P ~ I ~  

IOB6 UUU9 STOP l A l A T P l 0  

IOB7 9061 SVDC 747H IOBB 9554 
IOB9 7695 
IOBl0 46U7 
I O B l l  9FAF IF AN 1 W / W S S I  I S  LOADED IOB12 lCH0 m4oVE BomoS ON D [SOLATE IOB13 FPHH 

IOB14 812U 
ABLE 

- A t 2  7,A8 
IOB15 A949 
ADR0 50A3 
ADRl UA3A 
ADR2 U766 
ADR3 2FHl 
ADRA FU4U 
LBIO 7669 
LTIO 0214 - 

IOB INPUT CHECK 

Signature Analyzer Connections: 
CLOCK l t o  A 14TP5 
S T A R T J  to  A 14TP 1 0 
S T O P 1  to  A 14TP9 

Figure 9-61. A15 Processor, Signature Analysis Troubleshooting Diagram 

IOB OUTPUT CHECK 

Signature Analyzer Connections: 
CLOCK J t o  A1 5TP3 
S T A R T 1  to  A 14TP 1 2 
STOP 1 t o  A 14TP 1 1 

Spectrum Analyzer Connections: Spectrum Analyzer Connections: 
Install A 12 board on  A 12 R F  Section Interface Extender board, Jumper A 14TP12 to  A1 5TP8 

HP Part No. 85680-60035. Jumper A1 5TP3 to  A1 5TP9 (+5V) 
F - Jumper A14TP12 to  A15TP8 
03 
4 -- Unles? otherwise indicated, connect Signature Analyzer POD and Probe ground leads to  any convenient ground, and make sure HOLD arid SELF TEST F - pusllbuttons are out. 
% Refer to Figure 9-1 for explanation and instructions for use of signature analysis troublesl~ooting diagrams. 





--WIRE 
iNSr'?uMEN T BUS 

A15 PROCESSOR - - -- - - 
T O  /F-DISPL A Y I+ECT/ON ' 
tF%+ 

MLTAGE REGULATOR 

1 xf24PI y-1 XAISPL- I I I 

I -- 
S E R l A L  PREF/X: i 8 2 8 A  D A T E :  M R / L  ,978 I 

MOTHERBOARD W,ii2] FREQUENCY C O U N T E R  

î "---t 

MEMORY 

p i 4 1  

Figure 9-62. A15 Processor, Block Diagram 

9-189 



A1 5 
PROCESSOR 

I 1 
Figure 9-63. A1 5 Processor, Component Locations 

9-1 90 



-- -- - - Q -- -- -- , --- 

-- -- --- --- 
SERIAL PREFIX: 1828fl ~2.476: A m I L ,  /976 



NOTE: ON PC BOARD PIN I 
APPEARS UPPER RIGHT 



NOTE: ON PC BOARD PIN I 
APPEARS UPPER RIGHT 

N O  TES : 
/, R h F . E b N C d  DESIGNATORS W/TH/N T H / S  

RSSEMBLY HE€ A B B R E V / A T E D .  P R € f / X  
A B S R € V / A T / O N  W / T H  A S S 6 M B L Y  NUM86E 
FOR COMPLETE R. .€RENCE DESIONA TOR. 

2. UNLESS OTHEEW/SE /ND/CATED : 
R € S / S T A N C h  /N 0 h i M S  (a) 
CAPAC/  TANCK /N M/CROFARADS ( ~ J F )  
/NDUC/TANCP /N M/C#?OHPNR/BS ( /H) .  

3. U M F S S  OT%',',RW/SP I N D I C A T E D :  
LOGIC +Z.OV LEVELS T o  +5.OV A R K  = LOGIC T T L  : " / " =  H / G H  

OV 70 + 0 . 8 V  = L O G / C  'o"= L O W  

I A D R 0  - 5 / /NSTRUMENT BUS ADDRESS 
B I T S  5 - 5  

4. M N E M O N / C  T A B L E  : 

L DSR 

L S R Q  

L S T P  
L T I O  

M N E M O N  /C 

H P U P  

L / P S  

H S T M  

L S O B  

L W E T  

L I D A  @ 

D E S C R / P T / O V  

H / G H  = I F - D t S P L A Y  S € c T t o ~  
POWER ON 

H / G X  = S W E E P / N G  

1 

KEY C O L U M N S  @ - 7 

K t Y R O W S  8 - t l  

LOW = RF s.zcnoflr 
I / O  S T R O B E  

LOW = DIGITAL STOKPGf <LADY 

L O W =  SERV/C€ RKQUEST 

L O W =  STOP PEOC€SSOR 
L O W :  I F -  D/SPLAY SECTION 

I/O S TEOBE 
H / G H  = P O  W€R UP 

C O W = I/45'7<UUMENT PRESFT 

U/6W = START MEMORY C YCLF 

L O W  = STAY O F F  BUS 

L O W  = W R / T K  M E M O R Y  

/NTKRNAL DATA A N D  
ADDRESS B U S  B / T S  0 - /5  

5. U/b A N D  U t 7  P / N  CONF/GURAT/ON : 
u- (/eon) 
/6 5 / 4  /3 1 2  t l  10 

6. U / 4  A N D  U /6  P/N C O N N G U R P T / O N :  

l4 / 3  1.2 / /  t o  9 8 

Figure 9-64. A1 5 Processor, Schematic Diagram 

9-19119-192 



20 MHz REFERENCE, CIRCUIT DESCRIP'I'ION 

A16 20 MHz Reference takes a 10 MHz signal from A27 Time Base and processes it into 20 MHz reference 
signals to A5 Front Panel, A6 YIG-Tuned Oscillator Phase Lock, A8 249 MHz Phase Lock, and A23A6 
Comb Generator. 

Reference Selection 

During internal time base operation of the instrument, a 10 MHz signal at = + 3 dBm is applied to the 
Doubler from A27 Time Base. This signal is split by the resistor network of R1 through R5. The power is 
applied to the Clock Generator, to the Doubler buffer amplifier Q1, and to the rear panel, where it is 
available as INT TIME BASE OUT. When EXT TIME BASE operation is selected on the rear panel, A27 
is shut off and the 10 MHz, 0 dBm EXT TIME BASE signal is applied to the Doubler. This power is split 
between the Doubler buffer amp and the Clock Generator. 

Doubler @ 
A 10 MHz signal to the Doubler is amplified by buffer Q1 and then drives 4 2  through the impedance- 

+ matching network 4 2  through C4 and L1. The pulse output from 4 2  is coupled into the 20 MHz resonator 
T1 and C6 to produce a 20 MHz output from the Doubler. 

Clock Generator 0 
The 10 MHz signal from the Time Base is applied through C33 to the isolation amplifier 43 .  The amplified 
signal is converted to TTL levels by 4 7 ,  which drives the NOR gate U2, which in turn drives the 10 MHz 
TTL bus to clock A15 Processor and A17 Frequency Counter. 

Crystal Filter @ 

The output of the Doubler drives the emitter follower 4 4 ,  which provides a low output impedance driver 
for the Crystal Filter. CENTER FREQ adjustment C11 varies the center frequency of the filter. Some of 
the 20 MHz signal is fed back through the inverting transformer T2 to cancel the case capacitance of Y 1. 
The 20.34 MHz NULL adjustment C12 adjusts the proper amount of feedback. The filtered signal is 
amplified by Q5. L16 and C16 match the impedance to PIN diode CRl . The current through CR1 sets the 
attenuation for the desired comb drive level at 53, which is applied to A23A6 Comb Generator. 

AGC Amplifier 

A small amount of the comb drive signal is fed through R24, C18, and L4 to the detector diode CR2. The 
rectified voltage across R25 is proportional to the comb drive power. Op amp U3A compares the drive level 
to a reference set by COMB DRIVE adjustment R31. The output from U3A is then set to bias CRl for a 
value of attenuation that will cause the rectified drive voltage to equal the reference voltage. 



NO REFERENCE IndicatorlDriver 

Comparator U3B compares the rectified drive voltage from CR2 with a fixed voltge. If the drive drops too 
low, U3B turns on the NO REF indicator LED DS1. 

Buffer Amplifier @ 

A small amount of 20 MHz comb drive signal is fed through R35 to 4 6 .  L5 and C22 match the impedances 
and R37 is a feedback element to stabilize the gain of 4 6 .  R40 through R47 and R54 form an aggregate net- 
work of splitters and pads to provide a 20 MHz, - 15 dBm reference signal to A6 YIG-Tuned Oscillator 
Phase Lock, a 20 MHz, - 10 dBm signal to A8 249 MHz Phase Lock, and drive for the Calibrator. 

Calibrator @ 

The 20 MHz signal from the Buffer Amplifier is amplified by an emitter-coupledpair, UlA. This signal is 
clipped by U1B to set a precise level. The output goes through a low-pass filter L8, L9, L10, C29, and C30 
to reduce the harmonic content. CAL LEVEL adjustment R5 1 varies the amount of emitter current, UlC 
provides temperature compensation. 



Table 9-25. A16 20 MHz Reference, Replaceable Parts ( 1  o f  3) 

Reference 
Designation 

A l b  

A l b c l  
A lbC2  
A lbC3  
A16c4 
A I b c 5  

A1bCb 
A l b t l  
A16c8 
A l b c V  
A lbC lO 

A l b C t i  
A l b c l 2  
A l b c l 3  
A l b C I 4  
A l b C i 5  

A l b C i b  
A l b C l ~  
A l b C l 8  
A l b c l ~  
AlbCao 

A l b c a l  
A lbC22  
~ i b c e f  
A l b c 2 4  
A l b c a S  

h l b c a b  
A l b C 2 1  
A l b c 2 8  
AlbC29 
AlbC30 

A l b C I l  
A l b C I Z  
A l b C 3 1  
AlbC34 
A lbC15  

A lbCJb  
A l b c 1 7  
b l b C 3 0  
A lbC19  
A t b e 4 0  

A ibCY i  
A l b C v z  
b i b C 4 3  
AIbC44 
A l b c 4 5  

A1bc4b 
A i b C l l  

A tbCRl  
L lbCR2 
A1bCI)s 
AlbCR4 

A16081 

AlbCO 
A1bgS 

A l b J l  
A l b J 2  
A l b J 3  
A i b J u  
A1bJb 

A lbJb  

A l b L I  
A l b h  
C16L3 
A lbLY  
A l b L S  

& I L L 6  
) I L L 7  
A l b L 8  
A lbLV  
A l b L I 0  

-- 

Mfr Part Number 

85680-60005 

0160-2055 
0160-2055 
0 l b 0 - 2 0 5 5  
DM15E8ZOJO30OUVICR 
0160-2055 

D M I ~ E ~ Z O J O ~ O U W V I C R  
0160-2055 
0160-2055 
01b0-2055 
0160-22b4 

TP9 
187-0106-005 
0160.2055 
0160-2955 
0160-2055 

0160-2201 
OlbO-2055 
O l60 -22bu  
0160-2055 
150D225~9020AZ 

1 5 0 0 2 2 5 ~ 9 0 2 0 1 2  
D M l ~ ~ 2 0 l J 0 3 0 0 ~ ~ l C R  
150D225XV020AZ 
O M ~ ~ F ~ ~ ~ J O ~ O O N V ~ C R  
0160-ZO55 

Olb0-2055 
01 b0-2055 
0160-2055 
0160-2204 
O lb0 -1204  

0110-8055 
0160-2055 
0160-2055 
0160-2055 
0160-2055 

0160-2035 
0160-2055 
0 l b 0 - 2 0 5 5  
1 5 0 0 2 2 5 ~ 9 0 2 0 A Z  
UlbO-3879 

OlbU-587'4 
0160-5879 
0160-)055 
0160-2055 
0160-1055 

0160-2055 
~ 1 6 0 - 2 I 4 7  

1901-0639 
1901-0535 
1901-0040 
1901-0040 

1990-0486 

9170-0029 
9170-0029 

I Z ~ O - I J ~ Q O  
1250.0690 
1250-0690 

1 2 5 0 ~ 0 6 9 0  

PlUO.VI43 
9lU0.0179 
9140*0142 
9140-0114 
9100-2250 

9140-0179 
9140-0179 
910U*d25b 
9100-215P 
9100.L25b 

HP Part 
Number 

85680-60005 

OlbO-2055 
0160-2055 
0160-2055 
0140-0191 
OlbO-2055 

0140-0191 
01bO-2055 
0160-2055 
01bO-2055 
01bO-2264 

012!-045? 
0121-0451 
0160-2055 
0160-2055 
0160-2015 

01bO-2201 
OlbO-2055 
0160-2260 
OlbO-2055 
0180-0191  

0 1 8 0 ~ 0 1 ~ 1  
0140-0196 
0180-0191 
0140-0210 
0160-2015 

0160-2055 
0160-2055 
0160-2055 
0160-2204 
0160-2204 

0160-2055 
0160-2055 
Olb0-2055 
01bO-2055 
0160-2055 

0160-2055 
OlbO-2055 
O lb0 -2055  
0180-0191  
0160-3879 

0160-1879 
0160-3879 
0160-2055 
0160-2055 
0160-2055 

0160-2055 
O lb0 -2241  

!Po l -0639  
1901-0535 
1901-0040 
1901-0040 

1990-0486 

9110-0029 
9110-0029 

1 2 5 0 ~ 0 6 9 0  
1 2 5 0 ~ 0 6 9 0  
1250-0690 

1250-ObPO 

9140-0193 
9140-0179 
9140-0142 
9140-0118 
9100.2250 

9110-0179 
9100-0119 
910012256 
9100-2259 
9100-2256 

- - 

Mfr 
Code 

28480 

28480 
28480 
28480 
72136 
28480 

72136 
28480 
28480 
28480 
28480 

18736 
74970 
28480 
28480 
28480 

28180 
28480 
28480 
28480 
56289 

56289  
72136 
56289 
12136  
28480 

28480 
28180 
28480 
28480 
28480 

28480 
28480 
28480 
28U80 
28480 

28480 
28480 
28480 
56289 
28480 

2LU8O 
28480 
28480 
28880 
28480 

28480 
28480 

28480  
28480 
28480 
28480 

28480 

28480 
28480 

28480 
28480 
28480 

28480 

26480 
28480 
28480 
28480 
28480 

28480 
28480 
26480 
28480 
29480 

Q ~ Y  

1 

28 

2 

1 

1 
1 

1 

1 

4 

1 

I 

2 

3 

I 

I 
1 
2 

1 

2 

4 

I 
8 
1 
1 
1 

2 
1 

Description 

20 "HZ REFERENCE ( INCL W26 6 W22) 

CAPACITOR-FXD .OlUP i 8 0 - 2 0 X  l0OvDC CER 
CAPACITOR-CUD ,OlUF i 8 0 - 2 0 %  IOOVDC CER 
CAPACITOR-CXD .01UF i 8 0 - 2 0 %  lOUVDC CER 
CAPACITOR-FXO 82PF +-5X 300VDC MICA 
CAPACITSR-FxD .OlUP +80-20% lOOvDC CER 

CAPACITO@-FXD 82PF +-5% 3OOVOC WICA 
CAPACITUR-FXD .OlUF +8*-20% 1OOVDC CER 
CAPACITOR-CXO eO1UF i 8 0 - 2 0 %  IOOVDC CER 
CAPACITOR-FXO .O lU t  t 8 0 - 2 0 %  lOOVOC CER 
CAPACITUR-FxD ZOPF +-5% SOOVDC CER U i - 3 u  

CAPACITOR-V TRMR-PSTN .8-8.5Pp 750V 
CAPACITOR-V T R V R - ~ I R  1.7-11PC 250V 
CAPACITOY-CXO .OlUF t80-?OX ~OOVOC CER 
CAPACITOR-FXO .OlUT +80-20% lOOVDC CER 
CAPACITOS-fX0 .OlUF +80-ZOX lOOVOC CER 

CAPACITOR-FXD 51PC +-5% 30OVDC MICb 
~APACITOU-FXO .OlUF tBO-20% lO0VDC CER 
CAPACITOR-FXD 13PF +-5% SOOVDC CER U+.JO 
CAPACITOR-FxD .OlUF c8O-,?OX lOOvOC CER 
C A P A C I T O R - ~ x D  2.2UF+-10% 2OVDC TI 

CAPACITOR-*YO 2 . 2 ~ C t - 1 0 %  2OvDC 74 
CAPACITDR-FXD 2oOPF +-5% 3aOVOC M I C I  
CAPACITOR-FXO Z.ZUC+.IOX ~ o V O C  T I  
CAPACITOR-FxD 21oPC +-5% 30ovDC MICA 
CAPACITOR-FXO .OlUF i 8 0 - 2 0 %  lOOVOC CCH 

CAPACITOR-FxO .OlUC +RO-20% 10OyOC CER 
CAPACITOR-CXD .OlUF i80 -20X lOOVDC CER 
CAPACITOR-CXO .OlUF t8O-20% l O 0 ~ 0 C  CEk 
CAPACITOR-CXO lOOPC + - S t  3OOVDC MICA 
CAPACITOR-FXD IOOPF +-sx 3 0 0 ~ 0 ~  MICA 

CAPACITOR-FXD ,OlUF t k 0 - 2 0 %  lOOVOC CCL 
CAPACITOR-FXD ,OlUC t80 -20% LUOVOC CCR 
CAP~CITOR-FXD ,OlUt  +8U-20X 1OOVOC CCH 
CAPACITUR-FXO .olUF +80-,?OX looVDC CCR 
CAPACITOR-FXD ,OlUF +80-201  10OVDC CEH 

CAPACITOR-CXD , O ~ U F  +80-20% ~ u ~ v D C  C C R  
CAPACITOR-CXD .01UF +8O-20% 1QOkOC CER 
CAP4CITOR-FXO ,OlU? +8O-20% 10OVOC CER 
CAPACITOR-FxD ~ . ~ u F + - I o x  ZOVDC TA 
CAPACITOR-FXO .OlUC t - 2 0 %  IOOVQC CER 

CAPACITOR-FxD . o ~ u F  +-?OX 1 0 0 ~ D C  CER 
~~~~~~~~~~FxD .OlUF +-20% lOOVOC CER 
CAPACITUH-FXD .0lUF +80-2U% IOOVDC CER 
CAPACITOR-CXO .OlUC +80-2OX IUOVOC CER 
CAPACITOR-FXO .OlUC i8O-20% lOOVOC CER 

CAPACITOU-FxO .OlUF +80-20% IOOVOC CIR 
CPPACITOR-FXD 1,VPC +-,25PF 500vDC CEP 

OIDDE-PIN 1 lOV 
DIODE-SCHOTTKY 
DIODE-SWITCHING 30V 50M4 2NS W-35 
DIODE-SWITCHING 30V 50M4 2NS W-35 

LED-VISIBLE LUM-INT-1MCD IF:POM4-M 

CORE-SHIELDING BEAD 
CORE-SHIELDING BEAD 

CONNECTOR-RF  SMB r SCL-HOLE-PR 50-OHM 
COYNECTOR-~ f  S M ~  M 901-HQLK-FR 5 0 . 0 ~ ~  
CONNECTOR-RF  ~ M B  M SCL-HOLE-FR 50 -0 t i r  
PART Of W26 
PART OF ~ 2 3  

CONNECTOR-If SMB h SGL-HOLE-fH 50-OHM 

COIL-MLU 3,3UH 10% 0.45 ,095OX.LSLG-bOM 
COIL-MLG 22UH 10% 0175 ,155OX,375LG-NO~ 
COIL-MLD 2,ZUY 10% 0.32 ,Oq50X.25LG-NGM 
COIL-WLD 1OUH 10X Qx55 ,155OX.375LG-NOM 
COIL-MLD 18ONH 10% Or34  .Uq5Dx.25LG-V0* 

CUIL-hLU 22UV 108 0.75 ,155DX,3?5LG-NOF 
CCIL-MIL' 22UH 1OX Ec75 .155DX.375LG-NuM 
COIL-MLU 56UhlH l U X  QX34 .c950X.25LC.YiiM 
COIL-hL0 1.5UH 1bX WS3Z ,u950~.2SLG-NbM 
COIL-bLD 560NH 10% 0.34 ,095DX.25LG-NUM 

- - 



Table 9-25. A1 6 20 MHz Reference, Replaceable Parts (2  o f  3) 

M f  r 
Code 
28480 
28480 
28480 
28480 
28480 

28480 

28480 
28480 
24480 
28480 
28410 

28480 
28480 
04713 

24546 
19701 
19701 
24146 
2 s  

2454b 
24146 
24546 
2454b 
2454b 

3 
8454b 
28480 
2454b 
24546 

~ 4 s ~ b  
24546 
24546 
24546 
24546 

24546 
19701 
24546 
2954b 
24546 

24546 
28480 
24546 
245Yb 
24546 

02111 
2454b 
24546 
2454b 
24546 

24546 
24546 
24946 
24546 
24546 

24546 
2454b 
2454b 
24546 
24546 

24546 
2454b 
29546 
24546 
24546 

02111 
2454b 
2454b 
2454b 
24546 

44546 
24546 
24546 
24546 
24546 

Reference 
Designation 

A l b L l l  
A l b L l Z  
A lbL13  
A lbL14  
A lbL15  

A l b L I b  

41601 
41602 
A l b Q 3  
A lbQ4 
A 1605 

A1606 
416Q7 
A lb08  

A l b R l  
AlbR2 
41bR3 
AlbR4 
A 1 bR5 

AlbRb 
A l b R l  
AlbR8 
AlbR9 
~ l b ~ l o  

AlbR11 
b l b R l 2  
A I b R l 3  
A l b R I 4  
A16Rl5 

A l b R l b  
A i b R i 7  
A l b R l 8  
A l b R l 9  
AlbR20 

AlbR21 
41 bR22 
AlbR23 
A1bR24 
A 1 bR25 

AlbR2b 
A1 bR27 
AlbR28 
AlbR29 
AlbR3O 

AlbR31 
AlbR32 
AlbR33 
AlbR34 
AlbR35 

AlbR3b 
AlbR37 
A1bR38 
AlbR39 
AlbR40 

AlbR41 
b lbR42  
1161143 
AlbR4U 
AIbR43 

AlbR46 
AlbR47 
AlbR48 
AlbR49 
41bR50 

AlbR51 
A1 bR52 
AlbR53 
AlbR54 
A1 bR55 

A1 bR5b 
AlbR57 
b l  6 ~ 5 . 9  
AlbR59 
AlbRbO 

Mfr Part Number 

9140-0119 
9140-0179 
9140-0179 
9140-0179 
9140-Ol?P 

9100-2)58 

1454-0023 
1854-0023 
1454-0023 
1854-0247 
1854-0247 

1854rQaU7 
1854-0019 
2Y3251 

~4-1/8-T0-75RO-F 
M P ~ C ~ / ~ ~ T O - ~ ~ R O - F  
M F ~ C ~ / ~ - T O - I ~ R O - *  
C4-1/8-TO-287R-F 
~ 4 - 1 / 8 - i 0 - 9 0 9 ~ - ~  

C4.1/8-TO-l~bZ-F 
~ 4 - 1 / 8 - T O - l 0 0 Z - ~  
CU-l/8-tO-287R-F 
C4-1/8-10-909R-r 
~ 4 - l l 8 - t 0 - 7 5 ~ 0 - F  

PYL55-1/8.TO-2lRS-F 
C4-1/8-TO-287R-F 
0698-3404 
C U - I / @ ~ T O ~ ~ ~ ~ R ~ F  
C U - I / ~ - T O - ~ ~ R ~ - F  

C U - ~ / ~ - T O - S ~ ~ ~ - F  
C4-1/8-TO-1002-F 
CV-l/O-tO-909R-? 
C4-LIB-TO-147R-C 
~ 9 - 1 / 8 - ~ 0 ~ 6 1 9 ~ - F  

~4-1/8-T0-10RO-F 
M F 4 C l / 8 ~ T O - l l R O ~ F  
C4-1/8-TO-Y640-P 
C 4 - 1 / 8 - t 0 - I 2 1 3 - ~  
C U - L / ~ - T O - I O O ~ F  

C4-1/8-TO-l9bZ-C 
Ob98-Jab0 
C4-1/8- f0-3171*f  
~ 4 - 1 / 8 - T O - l a l 3 - F  
C 4 * l / l - T O - 5 6 2 2 - ~  

43PPO3 
C~-I/B.TO.ISOZ-F 
CU-l/B-TO-19b2-F 
~ 4 - 1 / 8 - ? 0 ~ 1 2 1 1 - t  
C4-1/8-~0-287*-F 

C ~ - ~ / ~ - T O - ~ S R U - *  
CU-l/B-TO-009R-F 
C4-1/8-TO-lOl-F 
cU-L /~ -TO- IOI -F  
C3-1/8-T00-21R5.G 

~3-1/8-TOO-blR9-Q 
C3.1/6-T00-14~8-G 
~ 3 - 1 / 8 - 1 0 0 - 2 l R 5 - G  
C3-l/8-TOO-42RZ-G 
c3.l/B-TOO-SUR8-G 

C3-1/6-TOO*ZlRS-G 
C4-118-10-b8Rl-F 
C U - ~ ~ U - T O . ~ ~ ~ ~ - F  
C4-1/8-TO-ZlSR-F 
~ 4 - 1 / 8 - ~ 0 - 1 3 3 ~ - ~  

43P501 
CU.l/8-T0.681R-F 
C U . ~ / ~ - T O - ~ ~ S R - F  
C 4 - 1 / 8 ' ~ 0 ' 1 0 1 ~ ~  
~ 4 - 1 / 8 ~ ? 0 ~ 1 0 1 ~ F  

~ 4 - 1 / 8 - ~ 0 - 6 1 9 2 - ~  
CU-1/8-TO-1002-P 
CPml/U-TO-287~-f  
CU.l/l-T0-909R-P 
C4.1/8-T0-1962-P 

HP Part 
Number 

9140-0179 
9 1 ~ 0 - 0 1 7 Q  
9140-0179 
91U0-0179 
9140-0119 

9100-2258 

1854.0023 
1854-0023 
1854-0083 
1854-0247 
1054-0247 

1854-0247 
1854-0019 
1853-0007 

0757-0398 
0757-0178 
0757-0378 
0698-5443 
0757-0422 

0698.3157 
0757-0442 
Ob98-1443 
0757-0422 
0757.0398 

0b98-3430 
0b98-3443 
0698.3404 
0698-3439 
0757-03q5 

0757-0200 
0757-0442 
0751-0422 
0698.3418 
0751-0418 

0757-034b 
0757-0378 
0698-0082 
0717.0274 
0157-0465 

0698-3157 
0698-3260 
0698-3150 
0757-0274 
0757-0U59 

2100-3161 
0757-0462 
gb98-3157 
0757-0274 
0b98-34a3 

0797.0398 
0757-0422 
0757-0401 
0757-0401 
ob98.7196 

Ob98-7207 
Ob98-7201 
ob98-719b 
0b98-7203 
Ob98.7201 

Ob98.719b 
0757-0597 
0698.3151 
0b98-3441 
0698.3437 

2100-3123 
0757-OU19 
0698.3437 
0757-0401 
0757-0401 

0757-0276 
0757-0442 
0698.3441 
0757.0422 
0b98-3157 

Qt,, 

1 

3 

3 

1 
1 

3 
1 

5 
b 

4 
3 

1 

1 
1 
1 

1 

1 
1 

1 

1 
3 
1 

1 
1 

1 

1 
1 

U 

3 

1 
2 

1 

1 
1 
1 
2 

1 
1 

1 

Description 

COIL-MLO 22UH l o x  0.75 . I ~ ~ O X , ~ ~ ~ L Q - N O M  
COIL-MLO 2ZUw 10% 0.75 1550X ,375LG-NOM 
COIL-MLO 22UH l o x  0.75 ,155DX,SISLG.NOM 
COIL-MLD 22UH l o x  0.75 ,155DX.375LQ-NOM 
COIL-MLO 22UH LOX 0.75 ,155DY.375LG-NOM 

COIL-VLD l,2UU 10% 0832 ,095DX,25LO-NOM 

TRANSISTOR NPN 8 1  10-18 P0.3bOM1 
TRANSISTOR NPN 8 1  10-18 PO83bOMW 
TRANSISTOR NPN 81  10.18 P083bOMw 
TRANSISTOR NPN 8 1  70-39 P081W FT8800MHZ 
TRANSISTOR NPN 11 10-39 PD.1W Fl8800MHZ 

T R A N ~ I ~ T O H  NPN 8 1  TO-39 P0.1~ F~8800MH2 
TRANSISTOR NPN 8 1  TO-18 PD83bOMW 
TRANSISTOR PNP 2N3251 $I  10-18 PO.Sb0MW 

RESISTOR 75 1% .lZSW F TC8O+-i00 
RESISTOR 1 1  1% , 1 2 5 ~  F lC8O+-iOO 
RESISTOR 1 1  1X ,125W F TCmD+-IOO 
RESISTOR 287 1X ,125W F TC.01-100 
RESISTOR 909 1% ,125W F TC801-100 

RESISTOR 19,bK 1% 125W F TC.01-100 
RESISTOR IOK 1% . l i ~ b  C TC801-100 
R E S I S T O R  287 1% , 1 2 5 ~  F TC.V+-100 
RESISTOR 909  1% 125R F TC.01-100 
RESISTOR 75 IX , i 2 5 ~  r ~c.0+-100 

RES18TOR 21.5 1% ,125h F TC.01-100 
RESISTOR 287 IX ,125W F TC.0+1100 
RESISTOR 383 I X  .SW P TC.01-100 
RESISTnR 178 i X  ,125s F TC.01-100 
RESISTOR 56.2 1% ,125W F TCmOt-100 

REBISTOR 5,bZu I% ,125W F TC8O+-lOO 
RESISTOR ION 1% , 1 2 5 ~  F TC.0t-100 
RESISTOR 909  1X .125V1 F TC.01-100 
QESISTOR 147 1% ,125W F TC.0t-100 
RESISTOR b19 1% ,125W F TC.O+-LOO 

RESISTOR 10 1% .12SW F TCmOt-100 
RESISTOR 1 1  1% .125h F TC.O+-100 
RESISTOR 464 1% ,125h F TC.0t-100 
RESISTOR 1,21K I X  ,125w F TC.01-100 
RESISTOR lOOK 1X ,125h F TC.01-100 

RESISTOR 19.66 1% ,125W F TC.01-100 
RESISTOR 4b4K 1% ,125d F TC.01-100 
RESISTOR 2.37K 1% ,125W F TC80+-100 
RE8ISTOR l.21K I X  ,125W F TC'O+-100 
RESISTOR 56.2K 1X ,125W F TCmOt-LOO 

RESISTOR-TRMR 20U 10% C BIDE-AOJ 17-TRY 
R E S I S T O R  75K 1% , 1 2 5 ~  F TC'Ut-100 
RESISTOR 19.6K 1X ,125W F TC.O+-100 
RESISTPR 1.21K 1% ,125W F TC80+-100 
RESISTOR 287 1X , 1 2 5 ~  F TC.0t-100 

RESI9TOH 75 l X  ,1296 F tC80+-100 
RE$I81@R 909  1X ,125* F TC.0t-100 
RESISTOR 100 1X ,125N F TC.0t-100 
RESISTOR 100 1% ,125C F TC.01-100 
RESISTOR 21.5 1% .05W P TC.0t-100 

RESISTOR b1.9 1% ,059 F TC.01-100 
RESISTOR 34.8 1% ,05P F TC.01-100 
RESISTOR 21.5 1% , 0 5 6  F TcaO+-100 
RESISTOR 42.2 1% .05w P TCmUt-100 
RESISTOR 34.8 1% , O ~ W  F Tc.O+-IOU 

RESISTOR 21.5 1% , 0 5 ~  F TC.01-100 
RtSISTOR b8.1 1% ,125W F TC.0t-100 
RESISTOR ?,S?K 1X , 1 2 5 ~  I TC.01-100 
RESISTOR 215 1% ,125h F lC.0t-100 
RESISTOR 133 1% , 1 2 5 ~  r TC.01-LOO 

RESISTOP-TRMU 500 16% C SIDE-PDJ 17-TRN 
RESISTOR b 8 I  1% ,125H F TC.01-100 
RESISTOR 133 1% ,125P F TC.01-LOO 
RESISTOR 100 1% ,125~1 F T C ~ U + - 1 0 0  
RESISTOR l o o  1 %  .125W F TC.O+-loo 

RESISTOR b1.Q 1X ,125h F TC.O+-LOO 
9E81870P 10K 1% , 1 2 5 ~  F TCmQt-100 
RESlSTOR 287 1X , 1 2 5 ~  F TCaut-100 
RESISTQk 909 1% ,125P F TCS0+-100 
RESISTOR 19.bK 1 %  ,125W F T C 8 ~ + - 1 0 0  



Table 9-25. A16 20 MHz Reference, Replaceable Parts (3  of  3) 

Reference 
Designation 

A l b R b l  
AIbR62 

A l b l l  
A lbTZ 

A lbTCl  
A l b l ? 2  
A lbTC1 
A l b t C 4  

A l b u l  
A 1 bU2 
AlbU3 

A l b v R l  

41bY l  

- - 

Mfr 
Code 
24546 
2U54b 

28480 
28450 

28480 
28480 
28480 
2848U 

01938 
01295 
28490 

28480 

28480 

2848, 

Mfr Part Number 

CP-l/U-TU.31bZ-F 
C4-I/@-TO-909R-I 

85b80-800U4 
85662-80002 

0360-0124 
0360-0124 
0360-0124 
0360-0124 

CA114b8 
~ ~ 1 4 ~ 8 6 2 ~  
1826-0092 

1902-0048 

0410-1103 

86701-40001 

HP Part 
Number 

0698-3140 
07S?-0422 

8SbSO-80004 
85bbL-80002 

0360-0124 
0360-0124 
0360-0124 
0360-0124 

1858-0032 
1820-1144 
1826-0092 

1902-0048 

0410-1103 

86701-40001 

Q ~ Y  

1 

1 
1 

4 

1 
1 
1 

1 

1 

1 

Description 

RE818TOR 31.6K 1% ,125W F TC8O+-l0O 
RESISTOR 909 1X ,125W F TC#Pt-100 

TRANSFORMER, RC 
COIL ASSEM8LV, TRANBFOUMER 

TERMINAL-STUD 8GL-PIN PRESS-MTG 
TERMINAL-STUD SGL'PIN PRESS-MTG 
TERMINAL-~TUD UOL-PIN PRESS-MTG 
TERMINAL.STU0 8GL-PIN PREBS-MTG 

TRANSISTOR ARRAY 
1c GATE TTL L 8  NOR QUAD 2-INP 
IC OP AMP 10-99 

DIODE-ZNR b.81V 5X 90-7 PD8,UW TCmt.043X 

CRYSTAL 20.0 3HZ 
A l b  MI8CCLLdYEOUl PART8 

EXTRACTOR, PC BOARD 



Table 9-26. A1 6 20 MHz Reference, Component Locator Table 

Location 

C 1 

B 1 

B 1 

C2 

C2 

C3 

C3 

~1 

8 3  

C4 

B 1 

8 3  

8 3  

C3 

Location 

C2 

C2 

C 2 

B 2 

B 2  

C3 

B 2  

B 2  

8 2  

B 2 

C2 

C3 

C3 

C3 

8 3  

8 3  

8 3  

8 3  

8 3  

C3 

C3 

C3 

8 3  

8 3  

8 3  

8 3  

8 3  

8 3  

8 3  

8 3  

C3 

C3  

C3  

C3 

C3  

C3 

C3 

8 3  

B 4  

8 4  

C3 

C4  

C4  

8 2  

C3 

C4 

C4  

C 1 

8 1 

C 1  

Reference 
Designator 

R 6 0  

R 6 1  

R 6 2  

T 1  

T 2  

T P 1  

TP2  

- rp3 

T P4 

U 1  

U 2  

U 3  

V R l  

Y 1 

Location 

C3 

C3 

C3 

C2 

C2 

D l  

D 1 

D 3  

0 3  

D 3  

D 4  

C2 

B 2  

C3 

A 2  

8 3  

8 4  

8 4  

C3  

C3 

C3 

C 1  

B 1  

B 4  

B 4  

A 3  

C2 

C2  

C2  

B 1 

C2 

C3 

C3 

B 1 

8 2  

C 1  

C 1  

C 1 

C 1 

C 1 

C2 

C2  

C2  

C2 

Reference 
Designator 

C R 3  

C R 4  

DS 1 

E 1 

E 2  

J 1  

J 2 

J 3 

J 4  

J 5  

J 6  

L1 

L 2  

L 3  

L 4  

L 5  

L 6  

L 7  

L 8  

L 9  

L 1 0  

L11 

L 1 2  

L 1 3  

L 1 4  

L 1 5  

L 1 6  

Q 1 

Q 2  

4 3  

Q4 

9 5  

Q6 

4 7 

Q8 

R 1 

R 2 

R 3 

R 4  

R 5  

R 6  

R 7 

R 8 

R 9 

Reference 
Designator 

C 1  

C2 

C3 

C4 

C5 

C6 

C7 

C8 

C9 

CIO 

C 1 1  

C12 

C13 

C14 

C15 

C16 

C17 

C18 

C19 

C20 

C21  

C22 

C23 

C 24 

C25 

C26 

C27 

C28 

C29 

C30 

C3 1 

C32 

C33 

C34 

C35  

C36 

C37  

C38  

C39  

C40  

C4  1 

C42 

C43 

C44 

C45 

C46 

C4 7 

C R l  

C R 2  

- 

Reference 
Designator 

R 1 0  

R 1 1  

R 1 2  

R 1 3  

R 1 4  

R15  

R16  

R 1 7  

R18  

~ 1 9  

R 2 0  

R 2 1  

R 2 2  

R23  

R 2 4  

R25  

R26 

R27  

R 2 8  

R 2 9  

R 3 0  

R 3 1  

R 3 2  

R 3 3  

R 34 

R 3 5  

R36  

R 3 7  

R 3 8  

R 3 9  

R 4 0  

R 4 1  

R 4 2  

R43  

R 4 4  

R45  

R46  

R47  

R 4  8 

R49  

R 5 0  

R 5 1  

R 5 2  

R53  

R54  

R55  

R56 

R 5 7  

R58  

R 5 9  

Location 

C 1  

C 1  

C2  

C2 

C2  

C2  

8 2  

8 2  

C2  

c 2  

C2 

C2  

C2  

B 2 

8 2  

C3 

C3 

8 3  

8 3  

€32 

6 2  

8 3  

8 3  

C3 

8 4  

8 4  

8 4  

C4 

C4 

C3 

C4 

C4  

C 1  

C 1 

B 1  

B 1  

B 1  

8 3  

B 2 

A 4  

A 4  

A 4  

8 4  

8 4  

A 3  

8 3  

C2  

8 2  

8 3  
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Figure 9-65. A1 6 20 MHz Reference, Component Locations 
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/. REFERENCE DES/GNQYOAS W/TH/N 
TH/S ASSEMBLY ARE ABBREV/AT€D. 
PRE c / X  ABSRE V1.4 T/ON VVN/TH 
ASSEMBLY N U M B E R  FOA 
COMPLETE REFEA?ENCP DES/GNATOR. 

2. UNLESS OTHER W/SE /ND,'cATED? 
RES/STANCE /N OHMS / A )  
c A P A c / r a N c €  /N M / C  ~OFARADS(,<' 
/NDUCT~?NCE /N M/CROHCNRIES:~ A, 

3. UNLESS OTHPRW/SE /ND/CAT€Q, 
LOG/C LEVELS ARE T i Z  : 

t2.OV TO t5.OV = LOG/C "/"I H/GH 
OV TC + 0. BV = IOGlC 'O"= Lob', 

4. VOLTAGES AT r P /  AND 7 . 4  'JAR:' 
BETWEEN OV AND 2'/ DEFEND/NG 
UPON THE S E  TT /NG SF R 3/. DURNVG 
NORMAL AGC OPERAT-/ON THE 
VOLTAGE O F  TP/ EQUALS THA T OF 
r P 4  ? 2 0 m V .  TO D / S P B L E  AGC, 
GROUND 7-4. 

5. WHEN 1NT 1.5 SELECTED AT REAR 
PANEL, ~OMHZ P T - 3 d B m  M/N/MUM 1': 
PRESENT AT 4/6J2.  WHEN EYT 
/S SELECTED, A 2 7  T/ME B A S E  /i 
D/SABLED AND A / 6 J 2  BECOMC - 
A N  /NPUT REQU/R/NG /OmHz A - 

- 3 dB m M/N/MUM. 

6. MNEMON/CS TABLE : 

IMNEMON/C DESCR/DT/OA 

H/GH = OVEN Ti; ll 

H/GH -- /NT€RI  r - 
T//r?E 6.4 FE 

Figure 9-67. A1 6 20 MHz Reference, Schematic Diagram 
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FREQLIENCY COUNTER, CIRCUIT DESCRIPTION 

A17 Frequency Counter counts the following frequencies: 

50 MHz VTO (nominal 25 MHz after division by 2) 

Signal IF (nominal 21.4 MHz) 

Pilot IF (nominal 20 MHz) 

A17 consists of three input buffer amplifiers, a multiplexer, an eight-decade counter, and control circuitry. 
The 10 MHz reference frequency for the counter comes from the Clock Generator in A16 20 MHz 
Reference. The counter can be used as a timer by causing it to count its clock. In all cases,the outputs are 
buffered to the Instrument Bus. 

Signal IF Amplifier 0 
The Signal IF Amplifier consists of a simple cascode transistor (47, Q8) driving a differential amplifier 
(Q9, Q10) which provides TTL voltage levels to the digital multiplexer U1. R3, R4, R28, C4 and C5 pro- 
vide the bias, and with Q7, 50a  input impedance. R1, Cl ,  and C6 decouple the +5V supply from the 
amplifier, and R2, L1, C2, L2, R3 1, and C29 provide a bandpass filter and matching network between Q8 
and Q9. CRl and CR2 inhibit doubling of frequency of large input signals. For isolation when the counter 
is not used, the entire amplifier is turned off by Q11, Q12, and their associated circuitry. The amplifier is 
sensitive to  -35 dBm or lower over 21.4 +8 MHz. 

VTO Amplifier 0 
The VTO Amplifier uses a differential pair (Q5 and 46)  to convert an attenuated ECL signal at about 200Q 
impedance to a TTL signal. Its sensitivity is about - 15 dBm in the range of 25 k3.75 MHz. 

Pilot IF Amplifier @ 

The Pilot IF Amplifier is almost identical to the Signal IF Amplifier, but the frequency range is 20 ? 10 
MHz, sensitivity is approximately -28 dBm, and additional decoupling is provided by R18 and C15, since 
the amplifier is not turned off. 

Multiplexer @ 

The Multiplexer U1 brings all three inputs and the 10 MHz internal reference t o  the counter string. Depend- 
ing upon which bits on the data bus have been held in latch U6, one of these four inputs is selected. When 
the enable line is low to U1 pins 1 and 15, the signal at the selected input is routed through U7A to U l l ,  the 
least significant digit counter. 
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Counter Control and Address Decoder Q1() 

Dual JK flip-flop U4 sets the state of the counter. The receipt of an octal address 24 and a strobe resets 
both U4A and U4B to  zero, triggers the one-shot multivibrator (413, Q14), and loads data into latch U6. 
Notice that U4 pin 9 goes low and indicates counter busy, and U4 pin 7 goes high t o  gate on the 10 MHz 
reference, which is divided by 10 by U12. The falling edge of the reset max input (U2 pin 6) causes the start 
of the count interval by clocking U4A; the fall of U4 pin 6 gates the Multiplexer U1. 

Counter time base U2 counts cycles of the reference input and clocks U4A again to signify the end of the 
count interval. U4 pin 6 then goes high t o  disable Multiplexer U1, U4B is clocked by U4 pin 5, the busy line 
(LBSY) goes high, and the reference is gated off. Normally the state of U4A will be 0 and that of U4B will 
be 1 when the counter is not being used but has been addressed. 

Counter and Bus Drivers @ 

This circuit is composed of an eight-decade counter and 32 bits of 3-state bus driver. U10 and U11 are low 
power Schottky counters, while U3, US, and U9 are CMOS counters. All are reset by the address 24 strobe 
signal. Address 25 causes the high order 4 digits to be read, while address 26 gates the low order 4 digits to  
the bus. 



A1 7 FREQUENCY COUNTER, TROUBLESHOOTING 

Five front panel diagnostic functions are available as an aid in troubleshooting A17. These same functions 
are useful when trying to  determine the cause of constant frequency offsets and phase locking problems. 
The key functions are: 

KSF m.. .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sweep Generator Time 
KSK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Count Pilot IF at Marker 
KSN . . . . . . . . . . . . . . . . . . . . . . . .  Count 50 MHz VTO at Marker 
KSQ @ m. .. . . . . . . . . . . . . . . . . . . . . . . . . .  Count Signal IF at Marker 
KS= @ .... . . . . . . . . . . .  Set Counter Resolution (1 Hz to  100 kHz) 

If the analyzer is not sweeping due t o  a phase lock problem, the coupter could be at fault. To determine 
this, jumper A1 5TP8 t o  Al4TPl1,  push , and then remove the jumper. If the sweep stops, A1 7 is 
probably faulty. 

Although a Signature Analysis Diagram is supplied for A17, troubleshooting this assembly with the aid of 
an oscillscope is more efficient. The best use of the SA Diagram is to  verify the inputs from the 50-wire 
Instrument Bus. 

The input amplifiers can be checked with the following conditions: 

@ 
Sweep Time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1500 seconds 
KSF 

With these conditions, TP3 is low and signal activity should exist at the multiplexer U1 inputs. When the 
RES BW [ key is pressed, U1 pin 4 goes high, turning off the Signal IF Amplifier. 

The Counter Control and Multiplexer can be verified by using the mode. Key in the following: 

El ........ . . . . . . . . . . . . . . . . . . . . . . .  ., .. . . . . . . . . . . . . . . . . .  1 sec 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 H z  

Four signals will now be multiplexing at TP2. The order is 1 MHz time base, signal IF, pilot IF, and 50 MHz 
VTO. Figure 968 shows the corresponding waveform at TPl.  TTL activity will be present at TP3. 

If one of the signals is missing, use the functions in the first paragraph to  trace the problem. The 
Marker should be turned off before activating each function. 
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Figure 9-68. Time Base Waveform 

Proper operation of the Counter and Bus Drivers can be determined with the following procedure. 

m. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1500 seconds 

First, check for a 1 MHz signal at U1 pin 7 and TP2. Check the MSB at the output of each decade counter 
in the string for 100 kHz at Ul1 pin 12 to 0.01 Hz at U3 pin 6. 

Next, short U16 pin 10 to ground. This simulates an octal address of 25 and enables the bus drivers for the 
16 high order bits. A 10 Hz signal is present at P2-7. The other IOB lines are then checked for the appro- 
priate TTL activity. 

Finally, short U16 pin 9 to ground. This simulates an octal address of 26 and enables the bus drivers for 
the 16 low order bits. A 100 kHz signal is present at P2-7. 



Table 9-27. A1 7 Frequency Counter, Replaceable Parts (1  of 2 )  

Reference 
Designation 

A17 

1 1 7 C l  
A l7C2  
Ai7C3 
A17C4 
Al7C5 

A17Cb 
A l l c ?  
Al7C8 
Al7C9 
b l7C10  

A171111 
A17C12 
Al7C13 
A i I C i 4  
A l 7 C l 5  

A l 7 C l b  
A17C17 
117c18  
Cl7C19 
A l lC2O 

~ 1 7 ~ 2 1  
4 l7C22  
AI7C23 
A17C24 
Al7C25 

A17C2b 
A17C27 
417c28 
Al7C2P 
Ai7C50 

A17C3I 

b l 7 C R i  
Al7CR2 
AlTCR3 
A ~ ~ C R U  

A l 7 J l  
4 1 7 J ~  
A1153 

b L 7 L I  
A17L2 
l l 7 L 3  
A i 7 L u  
A i 7 L 5  

A l 7 L b  
A l 7 L 7  
A l ? ~ 8  

f i1701 
A1702 
11703  
11104  
A l 7 Q 5  

41706 
A1707 
A1708 
A1709 
417010 

A i 7 Q i i  
'17Q12 
A17013 
A17014 

A17R1 
A17R2 
A17R3 
A1714 
A17RS 

A l?Rb  
A17R7 
Al7R8 
A l?R9  
A l 7 Q I O  

Mfr 
Code 

28480 

28480 
28480 
28480 
28480 
28480 

28880 
28480 
28480 
28480 
28480 

28U80 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

Z8480 
2 8 ~ 8 0  
56289 
28480 
28480 

28480 

28480 
28480 
28480 

72136 

28480 
28480 
28480 
28480 

28480 
28480 

28480 
28480 

28480 
28480 

28480 
28480 
20480 

28480 
28480 
28480 
28480 
28480 

28480 
2848U 
28480 
28480 
28480 

04713 
28480 
28480 
2n4ao 

24546 
24946 
245Ub 
245Ub 
2454b 

2U54b 
24546 
24546 
24546 

Mfr Part Number 

85680-6OU18 

01bO-2055 
Olb0-2199 
0160-20)5 
01b0-2055 
0160-2055 

0160-2055 
0 lbO-2055 
0160-2OS5 
0160-2055 
0160-2015 

0160-2055 
01  60-2055 
0160-2055 
0 lb0 -20$5  
0 l b 0 - 2 0 5 5  

OlbO-2055 
0160-2055 
0160-2055 
0160-2055 
0160-20)s 

0160-0945 
0160-4084 
lSODZZSX9020A2 
0160-2055 
0160-2055 

0160-2055 

0160-2055 
0160-a108 
0160-La57 

OMl~Lb2OJOlOOWVlCR 

1901-0535 
1901-0535 
1901-05S5 
1901*0%)5 

1250-0690 
1250-0b*0 

9 1 0 0 - 2 a b l  
9100*22S8 

9100-1617 
9100-2261 

9100-2256 
9140-0114 
9140-0114 

1854-0023 
1854-0021  
1894-0019 
1854-0019 
1854-0019 

1854.0019 
1854-0021 
1854'002J 
1854-0014 
1854-0019 

2u3251  
1854-0404 
1854-UU1V 
L ~ S U - U O I ~  

CU-118-TO-1ORU-F 
CU-l/8*T0-5bRZ-F 
CU-L/8-T0-3481-f 
C4.1/8-T0-6192.F 
C4-118-TO-511R-F 

CU-I/B-T0-1001-F 
C4.1/8-ro-L471-F 
C4-1/8.TO-1ORO-F 
cU- l /R -T0-100 l -F  

HP Part 
Number 

85b80.60018 

OlbO-2055 
Olb0-2199 
0160-2055 
0160-LO55 
0160-2055 

Olb0-2055 
0160-2055 
0 160-2055 
@ 1 b0-2055 
0160-2055 

01b0-2055 
0160-2055 
0 160-2055 
0160-2055 
Olb0-2055 

0160- I055  
01b0-2055 
0160-1055 
0160-2055 
0160-2015 

0160-0945 
0160-4084 
0180-0197 
0160-2055 
0160-2055 

01bO-2055 

Olb0-2055 
0160-2308 
0160-2237 

0140-0205 

1901.0535 
1901.0535 
1901-0555 
lOQ1-0535 

1250-Ob90 
1250-ObqU 

9100-2261 
0100-2258 

9100-1617 
9100-2261 

9100-2258 
0140-0114 
9140-0114 

1854-0023 
1854-0023 
1854-0019 
1854-0019 
1854-0019 

1858.0019 
1854-0023 
185U10023 
1854.0019 
1854-0019 

1853.0007 
1854-0404 
1854-0019 
1e5u .001~  

0757-0346 
0757-0395 
~ b 9 R - 3 1 5 2  
0757-027b 
0757-0416 

0757-0280 
0757-109U 
0757-034b 
0751.0280 

Q ~ Y  

1 

23  
I 

1 
1 
1 

1 
1 

1 

4 

2 

2 
2 

I 

2 

4 

.3 

1 
1 

5 

2 
2 
2 

U 
3 

Description 

BOARD PSBEMBLY, CREUUEhCY COUNTER 
(INCLUDES 1 2 7 )  

CAPACITOR-CXO .OIUf +80-20X 100VQC CLR 
CAPACITON-FXD 3OPF +-5% 3OOVDC MICA 
CAPACITUR-FXO .OlUF +bO-ZUX lVOVDC CCR 
CAPACITOR-FXD .OIUF +no-20% l o o v o c  CER 
C4PACITOR-FXD ,OlUf +80-20% 1bUVDC CcP 

CAPICITOR.FXD , o ~ U F  (80-2OX lOOVDC CER 
CAPACITOR-?XD ,OIUF +80-20% ~ U O V D C  CCR 
CAPACITOR-FXD .OlUF +80-20% LOOVDC CEP 
CAPACITOR-FxD .OILIF +BO.ZOX lOOVOC CfR 
CAPACITOR-?xD ,OlUF 480-20% 1OOVOC CER 

CAPACITOR-CXD eUlUF +8O-20X 1OOVOC CCR 
CAP~CITOR-FXD .OLUC t8O-ZOX 1OOVDC C E R  
C&PAClTDH-FXO .OlUF +bO-20% lOOVDC CER 
CAPACITOR-FxD .OlUF +80-2OX lOOVDC CER 
CAPACITOR-FXD .OlUF t8O-20% lOOVDC CCR 

CIPOCIT~JY-FXO .u lUF +80-20% luOvDC CCR 
CAPPCITOR-FXD .OlUF +8O-ZoX lo0VDC CCR 
CAPICITOR-FXD .OlUF +80-20% lOOVDC CER 
CAPACITOR-FXD .OlUF +8O-2OX lOOVDC CCR 
CAPACITOR-FxO ,OlUF +80-20X LOOVDC CER 

CAPACITOR-PXD 9lOPf t - 5 %  lOOVDC MICA 
CAPACITOR-FXD ,IUF t - 2 0 %  50VOC CER 
CIPICITOR-fX0 Z.ZUP+-IOX 2OVOE T I  
CPPACITOR-FXO .OlU? +80-ZOX l00VDC CER 
CAPACITOR-FXD tO lUF  t8O-20% IOOVDC CER 

CAPICITOR~FXO ,OlUC t80-20X l0OVOC CER 
NOT ASSIGNED 
CAPACITOQIFXO .OIUF +80-20X LOOVDC CER 
CAPACITOR-FxO 3bpF t - 5 %  3 0 0 ~ D C  MICA 
CAPACITOR-FXD 10Pf * -5% 5OUVOC CER Ot.60 

CAPACITOR-FXO b2PF t - 5 %  300VDC MICA 

DIODE-SCHOTTKY 
DIODE-SCHOTTKY 
UIODE-SCMTTKY 
DIODE-SCHOTTKY 

PART UF fl27 
CONhECTGH-RF SMB C SGL-HOLE.?R 50-OHM 
CDNbECTUR-RF SVB 4 SGL-HCLC-FR 50.0HM 

COIL-MLD 2.?UH LOX '2.40 ,095DX.ZSLG-NOM 
COIL-MLD 1 . 2 U ~  10% Qc32  .095DX.Z5LG-NOM 
NOT PSSIGNED 
COIL-MLD 3,9UH 10% 6.33 .1530~ .375LG-~OM 
COIL-"LO 2.7UH 10% QeUO , o ~ ~ D x . ~ S L G - N O M  

COIL-MLU l.2UH lOX 0.32 ,005DX.25LG-NOM 
COIL-MLD l0UM 10% 0.55 ,155OX.37SLG-NOM 
COIL-MLD 1Oup l u x  0.55 , 1 5 5 D X . J 7 5 ~ G - ~ o r  

TRPNSISTOR NPN 8 1  TO-18 FD.3bOMh 
lPbNSISTUR NPN 8 1  TO-18 POc360MI1I 
TR~NSISTOR NPN 9 1  10.18 PDC3bUn* 
TRAhSISTOQ NPN 8 1  TO-18 PDl3buMR 
TpPhSlSTOR NPh S I  TO-18 P0.360Mvi 

TRPbSISTOR NPN 9 1  TU-18 PDS360MW 
TRANSISTOR hPQ 8 1  TU- le POa360MW 
TRPVSISTOR YPN $ 1  TO-18 PDS36OMW 
TRAYSISTOR NPk 8 1  TO-18 PO.36OM* 
TRP~ISISTOR NPN 8 1  TO-18 POI3bOMW 

TRANSISTOR PNP 202551 8 1  ~0.18 PDe3br l~w  
TRAIYSISTOW NPN S I  TO-18 PO.360MW 
TVA~ISISTOR NPiq 8 1  TO-18 PO.360MW 
TRANS~STOH NPN SI TO-18  PD.J~UMW 

RESISTDY 10 1% ,125h F TCCQ+-100 
R E S I ~ T O N  56.2 IX .125* F ~ ~ = 0 + - 1 0 0  
RESISTOP 3 . 4 8 ~  1% , 1 2 5 ~  F TC.O+-100 
*ESISTOn b l . 9  1X ,125b F TCCOt-l00 
RESISTOR 511  l X  ,125w F TCmb+-100 

NOT ASSICNCD 
PESISTOR 1K 1X ,125" F TCmO+-100 
CESISTCU 1,47U 1% ,125r  F TCaO+-100 
kESI3TUR 10 1 %  ,125b F TC.O+-100 
U E S I S T O E  1U 1% , 1 2 5 ~  F TCZO+-100 



Table 9-27. A1 7 Frequency Counter, Replaceable Parts ( 2  of 2)  

Reference 
Designation 

AI7R11 
A t 7 R l Z  
A17Ri3 
A l l R l ~  
117RI5  

h 1 7 ~ 1 6  
l l l R l 7  
A17Ri8 
A l 7 R l 9  
117R2O 

::;:$A 
AI7RZ3 
Al7R24 
Al7R25 

Ai7RZb 
117R27 
A17R28 
A i IRZS 
Al7R30 

A17R11 
A17R32 
A17R13 
A17R34 
A17RJ5 

AI7R3b 
A l7RJ7  
AI7R38 

117TP l  
A17T12 
A17TP3 
A l 7 ~ ~ 4  

b17u1  
A17UZ 
A17U3 
A l7UU 
A l l u s  
A17ub 
A l 7 u 7  
A17U8 
1 i 7 u 9  
A17UlO 

A17uI1 
A1)UIZ 
A I T U I 3  
A17U14 
A l 7 u l 5  

A17Ulb 

A 1 7 ~ ~ 1  

HP Part 
Number 

0757.0438 
0757-0418 
0b98-3152 
0698-3440 
Ob98-3445 

0757-0146 
0711-1094 
0698-3440 
0698.3445 
0757.0395 

0757-1094 
0757-0346 
0757-0280 
0698-3157 
ObS8.3447 

0757.0280 
0698-3457 
0757-0278 
0757-0346 
Ob98-3157 

0757-0294 
0757-0294 

0698.3157 
0757-0276 

0757-0442 
0757.0416 
0757.0442 

0360-0124 
0360-0124 
0360-0124 
0360-0124 

1820-1244 
1820-1123 
1820-1122 
1820-1212 
1820-1122 

1820-1196 
1820.1144 
1820-1759 
1820.1 122 
1820-1251 

1820-1251 
1820-1251 
1820-1759 
1820-1759 
1820-1159 

1820-1216 

1902-3036 

8b701-40001 

Q ~ Y  

1 
1 

2 
2 

3 
I 

1 
1 

2 

2 

4 

1 
1 
3 
I 

1 
1 
4 

3 

1 

I 

1 

Mfr 
Code 
24546 
24546 
2054b 
20546 
24546 

2454b 
20546 
20546 
24546 
24546 

24546 
24546 
24546 
24546 
2454b 

2454b 
28480 
24546 
24546 
2454b 

19701 
19701 

2454b 
24546 

24546 
2454b 
24546 

28480 
28480 
28480 
26480 

01295 
50088 
04713 
01295 
04713 

01295 
01295 
27014 
04713 
01295 

01295 
01285 
27014 
27014 
27014 

01a05 

284bO 

28080 

Description 

RESISTOR 5 , I I K  1% ,1251 F TC.01-100 
RESISTOR 019 1X ,125c F TC.O+-100 
RESISTOR 3.48K 1% ,125b F Tt.01.100 
RESISTOR 196 1% ,125W F TC.U+.lOO 
RESISTOR 308 1% ,125W F TC1Ut-100 

RESISTOR 10 1% , 1 2 5 ~  F TC.01-100 
RESISTOR 1 . 4 7 ~  1% ,125W F TC.U+-100 
RESISTOR 196 1% ,125W f TC.0t-100 
RESISTOR 348 1% , 1 2 5 ~  F TC.01-100 
RESISTOR 5b.2 I X  , 1 2 5 ~  F TC.O+-100 

RESISTOR l147K IX ,125f l  TC*0+-100 
RESISTOR L O  1% .125* F TCaU+-100 
RE9ISTOR I K  1% .I25W F TC80t-100 
RESISTOR lq.6K 1% ,125W F TC.O+-100 
RESISTOR 422 1% ,125W F TC.Ot-100 

RESISTOR I K  1% 12Sb F TC.O+-100 
R E S I S ~ O R  3 l b K  1; , 1 2 5 ~  r TC.O+-100 
RESI8TOR 1.78K 1 %  ,125* f TCSOt-100 
RESISTOR 10 1 %  ,125W F TC1O+-lOO 
RESISTOR 19.6K 1% ,125k F TC.U+-100 

RESISTOR 17.8 1% ,125W F TC.01-100 
RESISTOR 17.8 1% ,125W F TC.0t-100 
NOT ABSIONCD 
RE8ISTOR 19.6K 1% ,125W F TCWUt-100 
RESISTOR 61.9 1% ,lZSH F TCIOt-100 

RESISTOR 10K 1 %  , 1 2 5 ~  F TC.01-100 
RESISTOR 511  1% .lZsW F TCmOI-100 
RESISTOR lOK 1 %  .125W F TC.0+-100 

CONNEC~OR.SGL CON1 P IN  ,~u-IN-BSC.SZ RND 
C O N ~ E C T O R - S G L  C O N T   PI^ ,OU-I~.BSC-SZ RND 
CONNECTQR-SGL CONT P I N  .04-1~-88C.SZ YND 
CONNECTOR-sGL CON1 P IN  . O ~ - I N - B S C - ~ Z  RND 

I c  MUXR/DATA.SLL TTL LS 4-TO-1.LINE 
I c  MISC MOS 
IC  CNTR CM08 BCD 8YNCHRO DUAL 
I t  F? TTL L8  J-I  NEG-EDGE-TRIG 
I C  CNTR CMOS BCD SYNClRO DUAL 

IC F C  T T L  LS  D - T Y P E  POS.€DGEITRIG C O M  
I C  GPTE TTL LS NOR QUAD 2- INP 
I c  BFR TTL La  NON-INV OCTL 
I C  CYTR CMOS BCD SYNCHRO DUAL 
I C  CNTR TTL LS DECD ASYNCHRO 

IC  CNTR TTL LS OCCD ASYNCHRO 
IC  CNTR TTL LS DECD ASVNCHRO 
IC  BfR TTL LS NON-INV UCTL 
IC ~ F R  TTL L 8  kON- l kv  OCTL 
I C  BFR TTL LO NON-IYV OCTL 

I t  OCDR TTL LS )-TO.0-LIkE 3.INP 

DIODE-ZNR 3.16V 5% 00-7 PO.,4* TCa-,ObU% 

117 PISCELLANtOUS PARTS 

C~TRACTOU,  PC BOARD 

Mfr Part Number 

C4-1/8-T0-5111-C 
C4-1/8-TO-619H-F 
~ ~ - l / 8 - T 0 - $ 4 8 1 - t  
C4~I/B-TO-lP6R.F 
C4-1 /8 -~V- j48RwF 

E~-IIU-TO-~ORO-F 
C4-1/8-10-1471-F 
C4-1/8-TO-196R-F 
C U - I / ~ - T O - ~ U ~ R - ~  
CU.l/8-T0-56R2-r 

C 4 - 1 / 8 - T ~ - l u 7 i - F  
~ 4 - 1 / 8 - f O - l O R O - r  
~ ~ - l / 8 - 1 0 - 1 0 0 1 - ~  
~4 -1 /8 -TO- lPb2-F  
cU-1/8-TO-422R-F 

C4-1/8-TO- lOOl- f  
0698-1457 
CU.1/8-T0-1781.F 
C4-1/8-TO-IORO-F 
C U - I / ~ . ~ O - ~ P ~ Z - F  

~ 1 4 C 1 / 8 - 1 0 - 1 7 ~ 8 . ~  
MF4Cl /8- tO- l7R8-? 

CU-l/8.TO.I962-F 
C4.1/8*TO-bl9Z-F 

~4-1/8.T0.1002.F 
~ 4 - 1 / 8 ~ T 0 * 5 1 1 R - F  
C4- l / l - 10 -1002-F  

0360-0124 
O ~ ~ O - U I Z U  
0360-0124 
0360-U124 

SN74L I lS3N 
MISOOPh 
MClU518BCP 
8 N 7 4 L l l l Z N  
MCl4518BCP 

8N74L9174N 
SN74LSO2N 
DY8lL897N 
MC145188CP 
SN74LSlqbN 

SN74L819bN 
SN7ULSIPbh 
D M ~ I L E ~ ? N  
~ ~ 8 1 ~ 6 9 7 N  
D ~ b l L b 9 7 ~  

SN74LS138N 

1902-3016 

80701-YU001 



Table 9-28. A1 7 Frequency Counter, Component Locator Table 

Reference 
Designator 

C 1 

C2 

C3 

C4 

C5 

C6 

C 7 

C 8 

C9 

C10 

C11 

C12 

C13 

C14 

C15 

C16 

C17 

C18 

C19 

C20 

C2 1 

C22 

C23 

C24 

C25 

C26 

C28 

C29 

C30 

C3 1 

CR1 

CR2 

CR3 

C R4 

J 1  

J2 

J 3 

L1 

L 2  

L 4  

L 5  

L6 

L 7  

LB 

Q 1 

Q 2  

Location 

C3 

C4 

C3 

C 3 

C 3 

C4 

C4 

C2 

C2 

C2 

C2 

C3 

B 1  

C2 

6 1 

B 1  

C2 

8 3  

81 

C2 

8 4  

8 4  

A 3  

A 3  

A 4  

8 2  

81 

C4 

C2 

C2 

C4 

C4 

C2 

C2 

D l  

D 3  

D4 

C3 

C4 

C2 

C2 

C2 

A 3  

A 4  

C 1  

C 1 

Reference 
Designator 

Q3 

4 4  

Q5 

Q6 

Q 7  

48 

Q9 

Q10 

Q11 

Q12 

Q13 

Q14 

R 1  

R2 

R 3 

R4 

R5 

R 7 

R 8 

R 9 

R10 

R 1 1  

R12 

R13 

R14 

R15 

A16 

R17 

R18 

R19 

R20 

R 2 1  

R22 

R23 

R24 

R25 

R26 

R27 

R28 

R29 

R30 

R 3 1  

R32 

R34 

R35 

R36 

R37 

R38 

Location 

C1 

C1 

C2 

C2 

C3 

C4 

C4 

C4 

8 4  

8 4  

8 4  

B4 

C3 

C3 

C3 

C3 

C4 

C4 

C4 

8 4  

B4 

8 4  

8 4  

8 4  

C2 

C2 

C2 

C2 

B 1 

B 1 

C2 

B 1  

B 1 

B4 

B4 

8 4  

8 4  

8 4  

C3 

C3 

8 4  

C4 

C2 

B 1 

B 1  

131 

C2 

8 4  

Reference 
Designator 

TP1 

TP2 

TP3 

T P4 

U 1 

U 2  

U 3  

U 4  

. U 5  

U 6  

U 7  

U 8  

U 9  

U 1 0  

U 1 1  

U12 

U13 

U 1 4  

U15 

U16 

V R 1  

Location 

B 2 

B3 

B 1  

C3 

C2 

C3 

B 1  

B 2 

8 2  

8 3  

B3 

B 1  

B 2 

8 3  

8 3  

B 1  

B 2 

8 3  

8 3  

A 4  

C3 

Reference 
Designator Location 
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Figure 9-69. A1 7 Frequency Counter, Component Locations 
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A1 7 
FREQUENCY COUNTER 

TO PROeE U I  L U4; -TIME BASE CKT.- 
C H A W  CLOCK TO \ .  

MULTIPLEXER : 3: s umuau 

COUNTER CONTROL CHECK 

SVDC 71- - 
SEE WAWAL TO CMCK 
COUJTERS L BUS DRIVERS.* fs.$% s .:%% • • • • • • • . COUNTERSIBI'S DRIVERS 

ta-o-tso:aLmo-+ 0 0  0000LD = g g  ooooru OgYO 0  0  0 0 

.."4433%. 
,&"g gg =g zg 9 .Hkk&. %%??g:'+ 

-A A Y Y - ,m 2 ...... :-? G z g ADDRESS DECODER 
< "  - Li  uuuuuuu 
d %- 2 0 + . 
3:. L - ? Z Z ' Z g & ?  

p .-d.... P2 .&&&&3%& 
I . . . . . .  12 

a - P ~ V O V U  ' . . . . . . . . . . . . . . . 30 . + ! + ~ ~ ~ p + ~  
='PY'OC'ST&.  

Figure 9-70. A 17 Frequency Counter, Signature Analysis Troubleshooting Diagram 

COUNTER CONTROL CHECK 

Signature Analyzer Connections: 
CLOCK 1 to A 15TP2 
START f to A 14TP9 
STOP f to A14TP12 

Spectrum Analyzer Connections: 
Juniper A 14TP 12 to A 15TP8 
Jumper A1 5TP3 to A1 5TP9 (+5V) 

Unless otherwise indicated, connect Signature Analyzer POD and Probe ground lead t o  any convenient 
ground, and make sure HOLD and SELF TEST pusllbuttons are out. 
Refer to Figure 9-1 for explanation and instructions for use of signature analysis troublesl~ooting dia- 
gram. 





A1 7 FAEQ UENC Y COUN T R  

I-- 
-- 

W 3 0  
/NTERCONNEC 7 

CABLE FROM --I 

-- I& -- 
Y COUNTER 

65680 - 60018 

G N D  

lOMXr A16,PI-8 

/.2 GND 

c6 +5VF 

FROM A 4 A 2  
LOG AMPL/F /EA 

DE 7-E C ?-OR 

- 

FROM A / /  
5OMHr  VOL74GE 

OSC/LLATOR 

FROM A 6 - /5 V'F 
YTO PHASE LOCK 

SERIAL P A E N X :  /a84 DATE: APRL (978 

Figure 9- 71. A1 7 Frequency Counter, Block Diagram 



-- QI -- -- -- &- I3 -- Q --- 
Y COUN TEA 

6, /NS TRUMENIT BUS , 
r 
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-- Q -- Q 

p.2 - 2 3  ( r /a j  zoe 
P 2 - 8  ( I /O) 108 / 
~ z - z z ( r / o /  zoe 2 
P2- 7 (Z/Ol Z 0 8  3 

PZ-2/(1/0) I 0 5  4 
PZ - 6 (1/0) I 0 8  5 
PZ -1O(OUrj 1 0 8  6 
PZ - 5 (OUT) Z 0 8  7 

- f3Vr0+5V 

/. REFERENCE DES/GNA TORS W/ TH/N 
THIS ASSEMBLY ARE ABBREV/AT€D. 
PREF/X 4BBRE V/AT/ON W/TH A S  - 
SEMBLY NUMBER FOR COMPLETE 
REFERENCE DES/GNA TOR. 

2. UNLESS OTHER W/SE /ND/Ca TED : 
RES/STANCE / N  Ok7v1S ('4) 

c a p a c / r a r u c E  /N M/CROFARADS(~F) 
/NDUC TANCE IN M/CROHENR/ES (pH) 

3. COND/ DONS FOR WAVEFORM A 7 TPZ 
ARE:  P/NS u/-/4 AND u / - 2  LOW, / 

SECOND COUNT/NG PER/OD, (/(SF). 

4. MNEMON/CS TABLE:  

LOW =BO7-mA4BCX 
I / O  STAOBF 

ADDR€SS 3/75 @ - - 

5. UZ OUTPUTS 4 SQU44E PULSE OF 

PZ-26 ON)ADR@ PER/OD /,US Tm4.E.S /OX WH€RS7 X /.' 

PZ -1 / / IN JADR~ r e  NUMBER REPRESEN r ~ - -  B Y 

P2 -2SIINJADR2 LOG/C LEVELS A 7  P / N S  / 2 3, /4 

U P  70 / O 0  SECONDS.  

6. UNLESS OTHER WISE bD/C4 TED, 
LOGlC OV TO tO .BV= LEVELS LOG/C A R E  rTL O ' =  : L31N 

i Z . 7 V  TO +S.OV=LOG/C'/ = H  G H  

Figure 9- 72. A1 7 Frequency Counter, Schematic Diagram 
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275 MHz PHASE LOCK OSCILLATOR, CIRCUIT DESCRIPTION 

A18 275 MHz Phase Lock Oscillator provides a variable offset from the nominal 280 MHz supplied by 
A20 Third Converter. The amount of the offset is equal to the signal supplied by A l l  50 MHz 
Voltage-Tuned Oscillator to A21 275 MHz Phase Lock. This signal is either 2.5 MHz (&375 kHz) for 
frequency spans of 100 kHz or less or 5.0 MHz (*750 kHz) for frequency spans greater than 100 kHz. 

A18 also sends a 16 MHz to 38.5 MHz signal to A8 249 MHz Phase Lock. The frequency is determined 
by the divide number (4.0 through 9.625 in steps of 0.125) used by the Variable Modulo Frequency 
Divider circuit in A8. 

275 MHz Phase Lock Oscillator 0 

Transistor Q5 and its associated circuitry form a modified Colpitts oscillator with C9 through C11 pro- 
viding the feedback signal. The tank circuit capacitance is provided by the feedback capacitors and by 
PLO ADJUST C8, C7, and varactor diode CRl.  The tank circuit inductance is provided by L4 and 
L27. R4 and R5 set the operating bias for Q5. L5, L6, C14, C15, C12, and C13 are high-frequency 
bypass elements. 

Tune Filter 

The Tune Filter receives a +5V to +13V signal (called 275 MHz TUNE) from A21 275 MHz Phase Lock. 
This voltage controls the frequency of the 275 MHz Phase Lock Oscillator. The Tune Filter is a 1.5 MHz 
low-pass filter that eliminates any 2.5 MHz or 5.0 MHz component that might be impressed on the output 
of the Phase/Frequency Detector in A2 1. The tune voltage may be measured at TP 1. 

Buffer Amplifier 1 @ 

Buffer Amplifier 1 provides isolation for the 275 MHz signal to A21. R29 and R28 set the operating 
bias for 4 2 .  The gain of the stage, determined by 4 2 ,  L14, and C31, is approximately 11 dB. The 
amplifier has a 3 dB resistive pad on both the input and the output for additional isolation. 

Buffer Amplifier 2 0 
Buffer Amplifier 2 provides isolation for the 275 MHz signal to the Mixer. A 3 dB resistive pad on the 
input provides additional isolation. R11 and R12 set the operating bias for Q1. The gain of the stage, 
determined by 4 2 ,  L8, and C19, is approximately 11 dB. The output of Q1 drives the LO port of the 
Balanced Mixer U 1. 

Balanced Mixer @ 

The Balanced Mixer U1 receives (through a 30 dB pad) the 249 MHz signal from A7 249 MHz Phase 
Lock Oscillator, mixes it with the signal from the 275 MHz Phase Lock Oscillator, and sends the dif- 
ference to the IF Amplifier. 

9-215 



IF Amplifier @ 

The IF Amplifier has two stages, 4 4  and 43 ,  with a gain of approximately 30 dB. It receives a 16 
MHz to 38.5 MHz signal from the Balanced Mixer and sends it through the 60 MHz Low-Pass Filter 
to A8 249 MHz Phase Lock. 

R15, R14, R13, and R17 provide dc bias for 4 4 .  The voltage gain of the first stage, approximately 10, 
is determined by 4 4 ,  R16, and L10. 

R35, R34, R33, and R38 set the bias for the second stage transistor, 43 .  The voltage gain of about 3 is 
determined by 4 3 ,  R37, and R36. 

60 MHz Low-Pass Filter 0 
The 60 MHz Low-Pass Filter eliminates the 249 MHz and 275 MHz signals, which cause crossing spurs 
in A8 249 MHz Phase Lock. 



Table 9-29. A1 8 2 75 MHz Phase Lock Oscillator, Replaceable Parts (1  of 2 )  

Reference 
Designation 

A18 

A l 8 C l  
Al8CZ 
A l 8 c )  
Al8C4 
Al8C5 

Ai8Cb 
AieC7 
l l 8 c e  
Al8CV 
A18cIO 

418c11 
418C12 
A18ClS 
A ~ ~ C I Y  
A I 8 C l S  

418C lb  
A l B C l 7  
418C18 
A l 8 C l 9  
Al8cZO 

A18C11 
A18C21 
A l8eZ3  
A l 8 c 2 4  
Al8C?5 

A18c2b 
Al8Ca7 
A18C28 
A18CZV 
Ai8C30 

A l8CS i  
A l l c 3 . 2  
A I 8 C I l  
A l8C34 
Al8C3S 

~ 1 8 C 3 6  
A18C17 
A l 8 C I 8  

A l8CRl  

A l 8 J l  
A18J2 
A18J3 

A l 8 L t  
A18LZ 
h 1 8 L I  
Ai( lL4 
A18Ls 

A18L6 
A l8L )  
A I8La  
~ 1 8 ~ 9  
A l 8 L l 0  

b l 8 L l I  
418L12 
418L13 
A l 8 L l ~  
A ~ ~ L I S  

4 1 8 ~ 1 6  
~ I 8 L l 7  
A18L l8  

11801 
11802  
b l 8 D J  
A1800 
A l 8 o s  

A18RI 
A I m a  
b l 8 R I  
Al8R4 
Al8RS 

I-IP Part 
Number 

85680-60015 

0140-0199 
OlUO-0191 
0160-2207 
OlbO*2206 
0140-0196 

0160-3466 
0160-2248 
0111*0457 
0160-2266 
0160-2247 

0150*0059 
0160.20SS 

0160-2259 
0160-2055 

0160.2OSJ 
0160-2055 
O l b 0 ~ 2 0 5 5  
OlbO-2261 
0160-2055 

0160-2055 
0160-2055 
0160-2055 
0 160-2055 
0160-2055 

0160-2055 
0160-2055 
0 1 b0*2055 
0160-2055 
0 1 6 0 ~ 2 0 5 5  

01b0.2261 
0180-0116 
Ol8O.Ollb 
0160-3076 
0140.OlQ3 

OlUO-0193 

0 160-2437 

0122-0072 

IZSO.Ob9O 

1250-0690 

9140.0129 
9100.1b39 
9140.0158 
85680-80005 
9140.0158 

~140.0158 
9100.Z252 
9100.0346 
9140-0158 
9100.2251 

9100-2249 
9100-2249 
9100-ZBU9 
9100.03Ub 
9140-0158 

9140-0129 
9140-0129 
9100-22Sb 

1854.0JUS 
lb54.0345 
1854.0345 
185Q.OZUl 
(854.OJUS 

07S7.0280 
0757.04U2 
07S7.039U 
0757.042U 
Ob98.3UUb 

Q ~ Y  

1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
16  

1 

2 

2 

1 
2 

1 

1 

2 

3 
1 
5 
1 

1 
2 

1 

3 

1 

4 

1 

I 
2 
I 
1 

Description 

BOARD ASSEMBLy, 275VHz PhASE LOCK OIC, 
tIh1CLUDE8 R25) 

CAPACITOR-PXD ZuoPF t . 5 ~  ~ o o V D C  MICA 
CAPACITOR-TxD S6PF t - 5 X  300VDC MICA 
C A P A C I T O R - F X D  JOOPT t - 5 %  ~ O O V D C  MICP 
CAPACITOR-FxD 160PF +-5% 30ovDC MICA 
CAPACITOR-FXD 150PF t -5X  3OUVOC MICL 

C A P A C I T O R - F X D  !OOPP + - IOX  ~ K ~ D C  C E R  
CAPACITOR-FXD 4.3PF +- .25PF 5OOVDC CER 
CAPACITOR-V TRMR-P8Tk .a-8.5PC 750V 
CAPACITOR-CXD 2BPP + -5% 500VDC CER 0,-30 
CAPACITOR-TxO 3,9PF +-.25pC SOOvDC CER 

C I P A C J T D ~ - ~ ~ D  j.3PF +-.25PF 5OOYDC CER 
CAPACITOR-CXD ,OlUC t80120X lOOVDC CCR 
NOT ASSIGNED 
CAPACITOR-CXD i2PF  t -5X  5onvDc CCR a+-30 
CAPACITOR-FXD 0 0 l U r  +a0.201 1 0 0 ~ ~ ~  cCR 

CAPACITOR-CXD .OlUP t8O-20% lOOVDC CLR 
CIPACITORmFXD .OlUF + 8 0 - 2 0 ~  lOOVDC CCR 
C A P A C I T O R - P X D  V ~ I U T  *80*20X ~ U O V D C  C L R  
CAPACITOR-FXD 15Pf +-5X 5uoVDC CCR 01-30 
CAPACITQR-CXD .OlUC t 8 0 - 2 0 %  lUOVDC CER 

CAPACITOR-FXO .OIUC t 8 0 - 2 0 %  1OOVDC CER 
CAPACITOR-TxD .OlUF t80.20X 10uvDC CCR 
CAPACITOR-FXD .OlUP +80-2OX lOOvDC CER 
CAPACITOR-FXO .OlUF t8O-20% 10uvDC CER 
CAPACITOR-FXD eO1UF +8O-20% lOOVDC CER 

CAPACITOR-FXD ,OlUF (80 -201  10ovDC CCR 
CAPACITOR-CXD eOlUC t80-20X lOOyDC CCR 
CAPACITOR-fXD .o lU? + U ~ - . ? Q X  1oovDC CER 
C A P A C I T O R - F X D  l ~ l ~ r  + ~ F - Z O X  ~ O O V D C  C C R  
CAPACITOR-FxD .OluF +80-20% l00vDC CER 

CAPACITOR-FXD ISPF t - S X  500VOC CCR o+-30  
ClPACITOR-PXD b.8UFt-10% 35VDC TA 
CAPPCITOU-FXD b,BUF+-10% 35VDc TA 
CAPACITOR-FXD 47PF + -20% ZOOVDC CER 
CAPACITOR-FXD 82PF t.5X SOOVDC MICA 

CAPACITOR-FXD 82PF t -5X  3OOVDC MICA 
h07 bSSIGYE0 
CAPACITOQ-FDTHRU 50ooPF +80  - 2 0 1  2OOV 

DIODE-VVC LIZPC 5 %  C3/CZ5-MIN.4,5 

CONNECTUR-RC SMB M sGL~MoLE-FR SO-OHM 
PART OF k25  
C O ~ N ~ C T O R - R F  SMB M SGL-HClLE.FR SO.O*M 

COIL-CLD 2 2 0 U ~  5X 0.65 .1550X,375LG-NOH 
COIL-VLD 150UH 5% Q*b5 ,155DX.375~G-h 'O~ 
COIL-MLD 1UH 10X 0.32 ,u95DXm25LG.NOM, 
OSCILLATOK COIL 
CDIL-MLD 1UH 10% On32 ,095DX.25l.G-NOM 

C O I L - N D  1UW 1OX 0.32 .09SDX,25LG-Y0~ 
COIL-MLD ~ ? O Y H  10% 0.30 .0qsDX125LG-NOu 
C D I L - ~ L G  SONH ZOX Q.U(l ,095DX.25LG-NDP 
COIL-MLU l u n  I O X  om32 . O ~ S C X , ~ S L G - & O M  
CDIL-"LD 22UFH L O X  0.32 ,095DX,25LG-NUM 

COIL-VLD 150NH LOX 0.34 , O ~ ~ D X . ~ S L G - N D H  
COIL-MLD 150NH 10X o r 3 4  ,095Dx,25LG.N0'4 
COIL -ALO 150NH 10% ~ . ~ \ O ~ S D X . ~ ~ L G - N O V  
COIL-MLD 50wH 2 0 1  QSUU , O ~ S U X . ~ ~ L G - N O ~  
COIL-CLD l U H  lUX Us32 ,095DX.25LG-hOW 

COIL-MID 2 2 0 b ~  5 %  Q8b5 . ~ ~ ~ D X . ~ ? ~ L ~ I I Y O M  
C O I L - ~ ~ L D  2EOUH 5 %  0.b5 ,155~X.375LG.kOM 
CDIL-"LO 56UNU 10% 0.30 , u ~ S D X . ~ ~ L G - Y O C  

TRAhSISTOn YpN 2h5179 S I  73-72 PDSZOOb" 
TPA~SISTOR MPN 2'45179 S I  10.72 PD+200mP 
T R ~ ~ S I S T O R  NpN 2h5179 9 1  10.72 PDa2VGha 
TRANSISTOR NPN 5 1  10 -39  DCsIW F T s ~ O O M ~ Z  
TRAhSISTON k P V  2 ~ 5 1 7 9  5 1  TO-72 PO.200hY 

RESI$TOR 1U 1% , 1 2 5 ~  F TCSO+-100 
RESIST09 10K 1% , 1 2 5 ~  F TC.U+.100 
R E S I S T O #  51.1 1% , 1 2 5 ~  F T C = O + - ~ O U  
CESISTPu 1, lK I X  , ! 25h  F TCa0+-100 
RESISTOh 343  1X , 1 2 5 ~  F TC=O+-lOO 

Mfr 
Code 

28480 

7213b 
72136 
28480 
28480 
72136 

28480 
28480 
18736 
28480 
28480 

20480 
28480 

28480 
28480 

28480 
Z8480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
56289 
Sb289 
28480 
72136 

? d l 3 6  

28480 

04713 

20480 

28480 

28480 
28480 
28480 
88480 
28480 

28480 
E8480 
28480 
28180 
28480 

28480 
28U80 
26480 
28480 
28400 

28480 
28U80 
28080 

oU713 
0U713 
04713 
28480 
0U71J 

24546 
2U54b 
~ 4 5 ~  
24546 
245ab 

Mfr Part Number 

85680-60015 

D ~ ~ S ~ Z ~ ~ J O ~ O O ~ V I C R  
DM15C560J0100~VlCR 
0 l b 0 - 2 9 0 7  
0160-2206 
D M l ~ F l ~ l J 0 3 O O W V l C R  

0160-4466 
0160 -2248  
TPV 
0 1 6 0 - 2 2 0  
OlbO-Z2U7 

OlSO~OOS9 
Ol6O~ZOSS 

0160-2259 
Olb0-20S5 

0160-2055 
0160-PO55 
0 1 6 0 ~ 2 0 5 5  
0160-2261 
0160-2055 

0160.2055 
0160-2055 
0160-2055 
0160-208% 
0160-2095 

0160-2055 
OlbOm20SS 
O l b 0 ~ 2 0 5 5  
0160.2051 
01b0.2055 

01bO-ZZbl  
i50Db8SX903582 
lSOD68SXV03582 
OLbO~38?6  
DM15E820J0300kVlCR 

D M I ~ C @ ~ O J O ~ O O W V I C R  

0160-2u37 

E81058 

lZSO.Ob90 

1250-0690 

9140-0129 
9100-1039 
9140-01s8 
85680-80005 
9140-0 lSe  

9140-0158 
8100-a252 
9100.0346 
9140-0158 
9 1 0 0 - 2 I 5 l  

9100-2249 
9100-2249 
9100.2249 
9100.0146 
9140-0158 

q140.012q 
9140.0128 
9100-2256 

2N5179 
2N517q 
2 ~ 5 1 7 9  
llSU.0247 
2 ~ 5 1 7 9  

C U - l / ~ - ~ 0 - l O U l - p  
C~-1/8.10.1002.F 
c ~ - I / ~ - T o - S I R ~ . F  
C U - ~ / ~ - T O - ~ ~ O ~ = F  
Ca- l I 8 -TO.383~- f  



Table 9-29. A1 8 2 75 MHz Phase Lock Oscillator, Replaceable Parts ( 2  o f  2 )  

Reference 
Designation 

AI8Rb 
A18R7 
A l8R8  
A18R9 
A18R10 

A l 8 R l l  
A l 8 R l Z  
A l8R13  
A l 8 R l 4  
A l 8 R l 5  

A l 8 R l b  
A i e R i 7  
A18R18 
A18R19 
A i8R20  

A18R21 
Al8RZZ 
A18R23 
A l8R24  
A i8R25  

A18RZb 
A18RZ7 
Ai8R28 
A18Rz9 
A18R10 

A l 8 R S l  
1101132 
A l8R33  
A18R30 
A l8R35  

A lgR36  
A l 8 R 3 1  
A18R38 

A l 8 T P l  

A18Ul  

Mfr 
Code 

24546 
28480 
20546 

24546 
29546 
24546 
24546 
24546 

24546  
24546 

24546  

24546 
24546 
24546 
24546 
24546  

19701  
24596 
24596  
24546  
29546  

19701 
a4546 
24546  
24546 
24546 

2U54b 
28480 
24546  

28980 

28080 

Mfr Part Number 

CP-l/B-TO-147R-F 
0757-0180 
Cu-1/8-10-147R-F 

C U - l / 8 - l O - l 4 7 l - F  
CU-I/@-TO-4640-C 
~ U - l / B * T 0 - 5 1 1 R - f  
C4-1 /8 -T0 -1001-~  
CU-l/B-TU-lU7H-F 

CU.l/B-TO-lORO-t 
CU-l/8.TO.l78R.F 

C4-1/8-TO.?SRO-F 

CU-1/8-TO-147R-F 
C U - ~ / ~ - T O . ~ U R ~ - F  
CU-l/8-TO-l47R-F 
C4-1/8-TO-75RO-F 
CU-IIB-TO-Z~~R-F 

~ F 4 C l l 8 - T U - 1 7 R 8 - F  
CU-ll8-TO-287R.F 
C4-118- to-1471-F 
CU.l/8-70-4b90-P 
C9-1/8-TO-287R-F 

MFYCl/8-TO-I7R8-F 
C4-1/8-TO-287R-F 
CU- l /O- t0-1001-F 
CU.l/8-t0-1001.F 
El-l/B-T0.147W-F 

~ U - 1 / 8 - T 0 - 5 1 R l - F  
0698-8822 
C4-118-10-511R-F 

0955.0063 

86701-4U001 

HP Part 
Number 

0698-3438 
0757-0180 
0698-3938 

0757.1099 
0698-0082 
0757-0416 
0757-0280 
0698-3438 

0757.0346 
0698.3439 

0757-0398 

0698-3438 
0698-3934 
0698-3438 
0757-0398 
0698-3443 

0757.0294 
ObV8-3443 
0757.1094 
0698-0002 
0108.3443 

0757-0294 
0698-3443 
0757-0280 
0757-0280 
0698.3438 

0757-0394 
0698-8822 
0757-0416 

0955-0061  

8 6 7 0 1 ~ 4 0 0 0 1  

Q ~ Y  

6 
1 

2 
Z 
2 

1 
1 

2 

1 

4 

2 

1 

1 

1 

Description 

NOT 4SSIGbED 
NOT A891GbED 
RESISTOR 147 1X ,125k F TC.O+-100 
RESISTOR 31.6 1% ,125W F TC*O+-IOU 
RESISTOR 147 1% 0125W F TCn0*-100 

RESISTOR 1 . 4 7 ~  1% , 1 2 5 ~  F TC.O+.~OO 
RESISTOH 964  1 %  ,125W r TC.U+-100 
RESISTOR 511  1 %  ,125k f Tc*O+-100 
RESISTOP 1K 1X ,125h F TC.O+-100 
RE8lSTOR 147 1X ,125P F TCaO+-100 

RESISTOR 10 1 %  , 1 2 5 ~  F TCm0+-100 
RESI3TOR 178 1X ,125W F TC.U+-100 
NOT ASSIGNED 
NOT ASIIONEO 
RESISTOR 75 1~ ,125s F T C . O + - ~ U O  

RESISTOR 147 1X , 1 2 5 ~  F TC.O+-100 
RESISTOR 34.8 1% , I?)*  F TCaO+-100 
RESISTOR 147 1X ,125d F TC.O+-100 
RESISTOR 75 1% ,125n F ~ ~ 8 0 + - 1 0 0  
RESISTOR 287 1X .125* F TCmUt-100 

RESISTOR 17.8 1% ,125n F fC*0+*100 
RESIST05 287 1% , 1 2 5 ~  F TC.O+-100 
RESISTOR 1,47K 1 x  .125& f TC.u+-100 
RESISTOR 464 11 , 1 2 5 ~  F TC.O+-100 
RESI8TOR 287 1% ,125h F TC.O+-100 

RESISTOR 17.8 1X ,1251 F TC*O+-100 
REBISTOR 287 1% ,125k F TC*O+-100 
RESISTOR 1K 1% , 1 2 5 ~  F TC80+-100 
RESISTOR 1K 1% ,1251 F TCWO+-100 
RESISTOR 147 1% ,1251 C IC.O+-100 

RESISTOR 51.1 1% , 1 2 5 ~  F ?CwO+-lOU 
RESISTOR b.81 1% ,125k F TCmOt-100 
RESISTOR 5 1 1  1X , 1 2 5 ~ '  F TC.0+-100 

PLRT OF C38 

MIXER, DOUBLE BALANCE 200 MW 

A18 MISCELLANEOUS PARTS 

EXTRACTOR, PC 8OIRD 



A18 
275 MHz PHASE LOCK OSCILLATOR 

Figure 9-73. A18 275 MHz Phase Lock Oscillator, Component Locations 

9-2 1919-220 





2 4 9 M Y r  PHASE LOCK MOTHERBD ,249MYr PHASE LOCK OSC. ---- ---- 249MHt L' /OMUz 

J /  I t5dSm ? 2 d 5  
a9 ro A/O m L o r  rH/RD 

2 0 M H r  

FROM A/6 
ZOMHz i - 

24PMM.z -f /O MHz 
R€FERENCE t 2 d B m  ? Z d 8  

P/ 
P/N SJGNAL ~O/FROM F~~~"'~ 

/ GND 
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a 
0 

c;48Lf 86 W 2 4  ~ / 3  L/Z 
f6MHL TO 38: 5 ~ ! 4 z ~ '  I 0 . 5  0.). 

> -1OdSm 
TO AB Z 4 9 M U z  
PH'SE LOCK 

Figure 9- 74. A1 8 2 75 MHz Phase Lock Oscillator, Block Diagram 



NOTES: 
/. REFERENCE DESIGN47ORS W/TH/N Th - 

ASSEMBLY ARE PBBAEV/A  TED. PREF 
ABBREV~A TION w / r H  ASSEMBLY 
NUMBER FOR c o M a E r z  RCFERENCC 
DESIGNATOR. 

2. UNLESS 07- W/SE /ND/CATED : 
R E S / S r A N C E  / N  OHMS (A) 
CAPA C / TANCE /N M/CROFARADS '., 

8 7 6 5  

(BOTTOM I//€ W )  

P / N  1 INDICATED B V  SQUARE PAD 
ON PC BOARD. 

4. INSTRUMENT CONTROL SETT/NGS:  

I N S  TRUMEN 7 PRESE T 
CENTER FAEQUENC Y - 1% 1 MHz 

Figure 9-75. A1 8 275 MHz Phase Lock Oscillator, Schematic Diagram 

9-221 19-222 



A1 9 SECOND IF AMPLIFIER, ClRCLllT DESCRIPTION 

A19 Second IF Amplifier receives 301.4 MHz from A23 Second Converter, filters it, and sends the 
amplified signal to A20 Third Converter. The overall gain of the assembly is about 14 dB. 

Low-Pass Filter @ 

The Low-Pass Filter, which has a cutoff of about 500 MHz, filters out the LO trequency and its harmonics 
from A23 RF Converter. The filter has less than 1 dB loss at 301.4 MHz. 

Amplifier 0 
The common-emitter amplifier circuit consists of Q1 for amplification and 4 2  for active bias. The circuit 
gain is approximately 19 dB. C6, C8, C13, and C14 are high-frequency bypass capacitors. L3 and C7 
transform the output impedance to 50 ohms coupling into the 301.4 MHz Bandpass Filter. 

301.4 MHz Bandpass Filter @ 

The 301.4 MHz Bandpass Filter rejects the image frequency from A23A3 Second Converter. The 3 dB 
bandwidth of the filter is about 9 MHz. The coupling capacitance in the circuit is provided by the trace on 
the PC board. The 301.4 MHz output signal is sent t o  A20 Third Converter. 



A20 THIRD CONVERTER, CIRCUIT DESCRIPTION 

A20 Third Converter receives 301.4 MHz from A19 Second IF Amplifier and mixes it with 280 MHz to 
provide the 21.4 MHz IF OUTPUT to the rear panel. It also sends 280 MHz to A21 275 MHz Phase Lock. 

280 MHz Crystal Oscillator @ 

Q2 and associated circuitry form a modified Colpitts oscillator with the crystal Y1 in the feedback path. 
C3 and C4 form a capacitive voltage divider to set the feedback level. C5 and L3 provide the output path 
to the two buffer amplifiers. 

280 MHz Buffer Amplifier 1 @ 

280 MHz Buffer Amplifier 1 isolates the signal to A21 275 MHz Phase Lock. The circuit is a common- 
emitter amplifier in which R6, R7, and R8 set the bias for Q5. The output of Q5 is sent through a 6 dB 
resistive pad to A21. 

280 MHz Buffer Amplifier 2 0 
280 MHz Buffer Amplifier 2 isolates the signal to the Balanced Mixer. R12, R13, and R14 set the bias for 
Ql .  L6 and C12 transform the impedance to  drive the LO port of U1. 

Balanced Mixer @ 

The Balanced Mixer U1 mixes 301.4 MHz from A19 Second IF Amplifier with the signal from the 280 
MHz Crystal Oscillator and sends the difference frequency to the 21.4 MHz Variable Gain Amplifier. 

21.4 MHz Variable Gain Amplifier 

The 21.4 MHz Variable Gain Amplifier amplifies the signal from the Balanced Mixer and sends it to the 
rea; panel. Q3 has a fixed gain that is set by R19. R16 through R18 and R20 set the bias of Q3. Q4, the se- 
cond stage, has a variable gain determined by R21 and PIN diode CRl.  The gain is varied by changing the 
current through CR1, which is driven by the PIN Driver. 

PIN Driver @ 

The current drive for CRI is supplied by the PIN Di-her, which consists of Q6 and associated circuitry. 
The shaping network in the emitter circuit of 4 6  shapes the AMP CAL signal to provide the proper gain 
variation with input voltage in the second stage of the 21.4 MHz Variable Gain Amplifier. 



Table 9-30. A1 9 Second IF Amplifier, Replaceable Parts 

Reference 
Designation 

A19 

A l q C l  
b l o c 2  
AlQCS 
Al9C4 
AlOCS 

Al9Cb 
AlOCT 
A19C8 
A19C9 
AlOClO 

Al9C11 
~ 1 9 ~ 1 2  
A lOCl3  
A19C14 

A l q J l  
A l 9 J 2  

A l 9 L l  
A19LZ 
A19L3 
~ 1 9 ~ 4  
A l9LS 

A19Lb 
A l Q L 7  
A19L8 

A190I  
A1902 

419Rl  
A19112 
Al9R3 
A19R4 

HP Part 
Number 

8Sb8O-LOO07 

OlbO-3871 
OlbO-3874 
OlbO-1875 
0160-1875 
0160-3461 

01bO-2OSY 
0160-2261 
0160-14bb 
0111-0493 
0121-0493 

0121-0493 
0121-0493 
01  60-205s 
OlbO-1456 

1210-Ob90 
LOSO-0690 

8Sb80-80009 
8 5 b 8 0 ~ 8 0 0 0 9  
9100-0346 
85680-80014 
8Sb80-80008 

89680-80008 
85680-80015 
0100-2247 

l I S 4 - 0 6 8 6  
1353-0451 

OTST-0200 
0757-0288 
OTS7-0200 
07S7-041 b 

QW 

1 

3 
1 

L 

2 
1 

4 

I 

z 

@ 

1 
1 

1 
1 

1 
I 

1 
1 

1 

Description 

BOARD A88CMBLI, 8ICOND I ?  AMPLICICR 

CAPACITOR-CXD 4,IPC +-,¶PC ZOOVDC 
CAPACITOR-CUD l O P t  *..¶PC ZOOVDC 
CACLCITOR-fXD 4.ICf t-.SCf ZOOVDC 
CIPACITDR-CXD 4.7PC +-.lPC ZOOVDC 
CAPACITOR-CUD 1OOPC *-LOX lKVDC CCR 

CIPACITDR-CUD ,OlUC +80-20% LOOVDC CLR 
CAPACITOR-CUD l5PC +-SX SOOVOC CLROt-30 
CAPACITOR-CXD lOOPC + - l o x  IKVDC CCR 
CAPACITOR-V AIR DICL 1.7-11PC LSOV 
CAPACITOR-V AIR OICL 107-1IPC 2SOV 

CAPACITOR-V AIR DICL l f7 -11PC ZSOV 
CAPACITOR-V AIR DICL 1.7-11PC 2SOV 
CAPACITOR-fXD .OlUC +80-20% lOOVDC CER 
CAPACITOR-CUD 1000PC + - l o x  LKVDC CCR 

CONNECTOR-RC (MI M 86~-HOLE-CR S O - D ~ M  
CONNECTOR-Rf 8MI  M 8GL-HOLE-CR SO-OHM 

INDUCTOR, 35 NH 
INDUCTOR, 35 NH 
COIL-ULD SONH 2OX 0140 .095DXo2SLG 
TRANSFORMER 
INDUCTOR, SO NH 

INDUCTOR, SO NH 
TRANSFORMER 
COIL-MLO lOONH 1 0 1  G I 3 4  .09SDU.ZSLG 

T R A N ~ I ~ T O R  NPN 8 1  70-72 POIZOOMW CTIUQ~Z 
TRAN818TOR PNP 8 1  TO-I8 P D I I ~ O M W  

RC118TOR 5,bZU 1X ,125W C TCBO+-100 
RC818TOR q f 0 9 U  1% .lISW I TC.O+-100 
RC8IBTOR So6LU 1% .12SW I TCBOt-100 
REBIITOR Ill I X  .12SW C TC.O+-100 

Mfr 
Code 

28480 

28480 
28480 
28480 
28480 
18480  

28480 
28480 
18480  
74970 
74970 

74970 
74970 
a8480 
28480 

28480 
28480 

18480  
18480  
28480 
28480 
18480 

28400 
28480 
02178 

28480 
8 ' 8  

03298 
0299C 
0 3 0 8  
03291  

lVlfr Part Number 

8Y~8O-bO007 

0160-1873 
01b0-$874 
0160-3871 
0160-18?3 
016O=)ubb 

01bO'ZOSS 
0 1 ~ 0 - 1 2 b l  
01(0-14bb 
187-0806-101 
1 8 ~ - 0 1 0 b - l 0 5  

1 @ ~ - 0 3 0 b = l O S  
187-0$0b-lOS 
01b0-201s 
0160-14sb 

1LjO-0690 
1 2 ~ 0 - O b 9 0  

ISb80-80009 
8¶)80-80009 
q l 0 0 - 0 3 4 b  
85680-80014 
8S&80-80006 

8Sh80-80008 
85680-8UUI5 
09.441b-1K 

1854-0686 
1853-0451 

CU.ll8-TO-Sbll-C 
uCuClI8-TO-9091-1 
~ 4 ~ 1 / 8 * T O - ¶ b 8 1 - ?  
C 4 ~ 1 / 8 ~ T O - S l l R - C  



A1 9 
SECOND IF AMPLIFIER 

a 
301.4 MHz BP 

f 
A 

7 12 

Figure 9-76. A1 9 Second IF Amplifier, Component Locations 



Table 9-31. A20 Third Converter, Replaceable Parts ( I  of 2) 

Reference 
Designation 

A20 

h z o c l  
ALOCO 
AZOCJ 
~ 2 0 ~ 4  
h2OCs 

AZOCL 
h o e ?  
A 2 0 t e  
A2059 
AZOCIO 

A205 1 1 
A 2 0 C l I  
A L 0 C l f  
A ~ o C 1 4  
A2OC15 

:i:;i: 
A20518 
A)0519 
A20520 

A20C21 
A ~ O C ~ L  
~ 2 0 C Z S  
A20cL4 
A20CZY 

AaOCZb 
~ 2 0 ~ 2 ~  
4 2 0 ~ 2 8  

:::i:; 
AZOCRJ 
A2OCRU 

AZOJI ::::: 
ALOLl 
AZObL 
A2OL3 
AZOL4 
ALOLS 

A10Lb 
A2067 
ALOL8 
AZOL* 
AZOLIO 

AZOL l l  
f iZOLl2 
b20L13 
hZOL14 
AZOL15 

A20aI  
12052  
42003 
A?.o94 
A 2 0 W  

1 2 0 5 1  

A20n1 
AzoR2 
120113 
AlOR4 
ASOR5 

AZORb 
420R7 
420118 
A2OR9 
A2ORld 

AZORl 1 
42ORlZ 
AZOR13 
AZORIU 
AZORl5 

Mfr 
Code 

28480 

28480 
28480 
28480 
28480 
28480 

zauao 
28480 
28480 
28480 
28480 

28480 
28U80 
28480 
28480 
28480 

28480 
28480 
28480 
28480 

28480 
56289 
28480 
28480 
28480 

28480 
28400 
28480 

28480 
28480 
28UC3 
28480 

28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 

28480 

28480 
28480 
2 8 4 8 ~  
28480 
28480 

28480 
W 7 1 3  
28480 
28480 
04713 

04713 

24546 
~ u s u b  
245Ub 
24546 
24546 

24546 
24546 
/US46 
19701 
24546 

19701 
24SUb 
24546 
24SUb 
29546 

Mfr Part Number 

85680-$0008 

0160-3456 
0160-2055 
0160-2151 
0160-2244 
0160-5456 

0160.3u~b 
0160.J055 
0160-2055 
0 1 6 0 ~ 3 4 5 b  
0160-SO55 

0160-2055 
01bO-2055 
0160-3456 
0160-3874 
01601~055  

0160-2055 
0160-2955 
0160-1055 
0160-2OS5 

0lbQ-2055 
150Db65xPu3582 
0160-2055 
0160-2055 
0160-2055 

0160-3874 
0160-2055 
0160-4084 

1901-1070 
1901-0040 
1901-0040 
1901-UOUU 

1250-0690 
1250-0600 

85680-80013 
08558-80002 
9100-2250 
9100-2252 
9100-2255 

9100.~368 
9100=2955 

9140-0178 

9180-0118 
9140-0178 
914090129 
9140-0158 
9140-0114 

1854-0b lb  
2N5119 
1854-0247 
1859-0247 
2N5119 

2N2222 

C U - l / 8 - T ~ - l b 2 l - f  
C U - ~ ~ ~ W T O - ~ O R O ~ F  
~ 4 - l / l - T O - 1 0 0 1 - C  
CU-l f8- t0-101-C 
C4-1/8*T0-909R-C 

~ 4 - 1 1 8 - T O - 3 t b l - t  
C4-1/8-T0-1411-F 
t U - l / B - T 0 - 3 9 8 ~ - f  
~ C l c l l B - ~ O - l b ~ 2 . F  
C4-1/8-TU-68Rl-F 

t . f f Q C 1 / 8 - f O - l b ~ Z - f  
CU-l/8-T0-1411-F 
CU-1/8-TO-3161-F 
CU-ll8.10-1SRO-F 
CU.l/d.lu-3lbP.f 

HP Part 
Number 

85b80-COO08 

01b0.345b 
OlbO-2055 
O l b 0 - 2 ~ S l  
O l b o - ~ 2 4 4  
OlbO-3UYb 

o l b o - s u s b  
01bO-2055 
0 1  60-2055 
O l C O ~ 3 4 S b  
OlCOm20YS 

OlbO-2055 
OlbO-2055 
01bO-3451 
01bO-3874 
OlbO-2055 

0160-2055 
OlCO.2055 
OlbO-2055 
01b0.2055 

OlbO-ZOS5 
018Om011b 
0 l b O ~ L O 5 5  
0160-2055 
01b0*2055 

0110-3874 
01bO-2055 
0160-4084 

1901-1070 
1901-0040 
1901-0040 
I 9 O l ~ o o U o  

1250-Ob90 
(250-Ob90 

8Sb80.80013 
0 0 5 8 - 8 0 0 0 2  
9100w2)50 
9100-2252 
9100-2255 

9100.0368 
9100-2255 

9140-0178 

91UO-0178 
9140-0178 
9140-0129 
9140-0158 
t140.0114 

1854-0b8b 
1854-0345 
1854-0247 
1854-0297 
1 8 5 4 ~ 0 3 4 5  

1850-0210 

0757-0428 
07 l7 -03ub  
0757-0280 
0757.0401 
0757-0422 

0757-0279 
0757-1994 
ObQ8-3441 
0757-0382 
075T-0397 

0757-0382 
0757-1 090 
0757-0279 
0757-0346 
0698.3044 

QtY 

1 

5 
16 

1 
1 

2 

1 

1 

1 
3 

2 

1 
1 
1 
1 
1 

1 

3 

1 
I 
1 

1 
2 
2 

1 

1 
2 
1 
1 
1 

2 
2 
I 
2 
1 

3 

Description 

BOAR0 AOSEMBLY, ThIRC COkVERTER 

C A P A C I T O R ~ F X D  LOOUPC + - l o x  ~ K V O C  C C R  
CAPACITOR-FXO .OlUF +8O-?OX LOOVDC CCR 
CAPACITOR-FXD 5.bPC +-.ZSPP 500VDC CER 
CAPACITOR-CXO 3Pf  +-.25PF SOOVDC CCR 
CAPACITOR-CXD lOOOPF +-LOX IKVOC CER 

CAPACITOR-FXO ~ O O O P F  +.lox ~ Y V O C  CER 
CbPAClT0~-FXO .OlUf +80-20% lOOVOC CER 
CbPACITOR-FXO .01UF +80-20% LOOVDC CER 
CAPACITOfl-PXD 1OOOPF +-LOX IYVOC CLR 
CAPACITOR-CXO ,OlUF +BO-ZOX l0OVOC CER 

CAPACITOR-CXO .OIUF +~o.?ox IOOVOC CER 
CbPACITOR-FXO .OlUF +8O-20% IOOVOC CLR 
CIPACITOR-FXO 1OOOPF +-10% 1YVDC CER 
CAPACITOR-PXD 1OPF +-,SPC ZOOVOC CLR 
CAPACITOR-FXO .OlUC +80-20% lOOVOC CLR 

NOT AlSlGNEO 
CAPACITOR-FXO .OlUF +80-201 lOOVOC CCR 
CbPACIT0R-PXO .OIUF +80-20% IOOVDC CER 
C~PACITORICXO .OlUF +80.20~ looVOC CCR 
CbPAClTOR-FXO .OlUF t8U-20% l0OVOC CCR 

CApbCITOR-FXD ,OlbF +80120X lOOVOC CLh 
CbPACIlOR-CXD b.BUf+-lOl 3SvDC 1 4  
CAPACITOR-rX0 ,OlUF +10-20% lOOVOC CLR 
CAPACITOR-FXD , 0 l U t  +80-20% lOOVOC CCR 
CAPbCITO*-FXO .01UF +80-20% lOOVOC CER 

CAPACITOR-FXO 10pF t-,5PF ZOOVOC CER 
CbPACITOR-CXO .OlUF t8O-20% lOOVDC CLR 
CbPAClTOR-PXO .lUF +-20% SOVOC CER 

OIOOEIPIN 
DIODE-BwITCHING 30V SOMA ZNS 00.35 
OIODC-SkITCHlNG 3UV SOMA 2NS 00.35 
OIODC~SWITCHING ~ O V  SOMA Z Y S  00.35 

PART OF W30 
CONNECTOR-RF SMB M 8GL-hOLE-FR 50.0HM 
CONNECTOR-RF 8M8 M SOL-HOLE-CR 50-OHM 

COIL, AMPTO ADJUST 
COIL, NEUTRALIZING 
COIL-MLO 18ONn LOX U.34 .O~~OX.~SLG-NOM 
COIL-MLD 27ONn 10% 9.30 ,O~SDX,~SLO-NOM 
COILIMLO 47ONF !OX Q.35 ,095DX,25LG-NOM 

COIL-MLO 330NH 10% 9.28 ,O~SDX,~~LGINOM 
COIL-MLO 47ONH LOX 9.35 ,UPSDX,~SLG-NOM 
NOT ASSIGNED 
NOT AlSlGNLO 
COIL-MLD lzun l o x  o.bs . i r s o x . ~ ~ s ~ c - v o ~  

COIL-MLD 12U* 10% 0.65 .155OX1375LG-MOM 
COIL-hL0 12UH 10% 0.65 ,155OX.37SLG-NOH 
COIL-MLO ZZOUH 5 %  0.65 ,155OX,375LG-NO"' 
COIL-MLO 1UH 10% 9.32 .09SOX.25LG-NOM 
COIL-MLO 10UH 1OX 0.55 ~1550Y.37SLG~NOM 

TRAkSISTOR NPN 8 1  10.72 POW2OOMW CTaUGHZ 
TRANSISTOR NPN 2N5179 11 10-72 PD.200" 
TRANSISTOR NPN 8 1  10-39 PDwlW FTmBOOMHZ 
TRANSISTOR NPN 8 1  10-39 PO.lW F T W B O O M ~ Z  
TRbC8ISTOR NPN 2N5179 9 1  TO-72 PD.ZOOMh 

TRA~s ISTOR NPN 2 ~ 2 2 2 2  S f  10-18 PO*SOU~W 

RESISTOR I,b2K 1X ,125R F TCWU+-100 
RESISTOP 10 f x  .!i?sh k TCSU+-100 
RESISTOR 1K 1% .125* F TC.U+-LOO 
RFBISTOR LOO 1X ,125N f TC*0+-100 
RESISTOR 909 1% , 1 2 5 ~  F TC.U+-100 

Rc8ISTOR 3 . 1 6 ~  1% , 1 2 5 ~  F T[.0+-100 
%SISTOR 1.47K 1X 1 2 5 ~  F TC.01-100 
REBISTOR 348 1X , 1 3 5 ~  F TC.0+-100 
RESISTOR 16.2 I X  .!.?St! f TC.O+*lOO 
RESIITOR 68.1 1X ,1215~ F lC.01-100 

RESISTOR lb.2 1X ,125k F TCSOI-100 
REII8T@P 1.47K 1% , 1 2 5 ~  F TCwU+-100 
RtSISTOe J.lbU 1X ,125R F TCWU+-100 
RESISTCR 10 1% ,12SW F TC80+-100 
RESISTOR 316 1% ,125h F TC.u+-100 



Table 9-31. A20 Third Converter, Replaceable Parts (2  o f  2)  

Mfr 
Code 
24546 
24546 
24546 
24546 

24546 
24546 
24546 
24546 
24546 

24546 
24546 
24546  
24546 
19701 

24546 
Z454b 
24546 
01121 

28480 

28480 

00809 

Reference 
Designation 

A.?oRlb 
AZORl7 
AIORlO 
AZORlP* 

ALORLO 
A20R21 
AlORZZ 
A20R21 
A20R24 

AzoRZS 
A20R26 
AZORZl 
A2OR20 
A20R29 

QORJO 
AtOP31 
A2OR12 
AIOR33 

c 2 0 T p l  

A Z O U ~  

A2OYl 

Q ~ Y  

1 
1 
I 
2 

I 
1 
I 
1 

1 

1 
1 

I 
1 
1 
1 

1 

I 

1 

Mfr Part Number 

C4- l /E-TO-261l -P 
C 4 - l / I - T O - S i l l - F  
C4.1/8-TO-178R-F 
C4-1/8-TO-215R-C 

C4-1/8-TO-ZISR-F 
C4-1/8-TO-SlRl - f  
~ ~ - 1 1 8 - f O - 4 2 2 ~ - ~  
Cu- l / 8 - tO- l472 -F  
C4-1/8- tO-?5I-F 

C4-1/8-10-147R-F 
~ 4 - 1 / 8 - T 0 - f l b ~ - ~  
CU- l / l - t 0 *31bR-F  
C4-1/8-TO-YZ2l-F 
MC4Cl18-T0-6191-r 

CY- l /~-TO-3U81-P 
C 4 - 1 / 8 - T O - l 3 3 l = ~  
C U - I / ~ ~ T O - ~ ~ I ~ - F  
C02705 

0360-0124 

0955-0063 

0410-0447.1 

HP Part 
Number 

0698.00BS 
0757-0438 
0698-3439 
0698-3441 

0698-3441 
0757-0594 
0698-3447 
0698-3156 
0757-0420 

0698.3438 
0698.3444 
0 6 9 8 - l a 4 4  
0690-3154 
0757-0290 

0698-3152 
0757-0317 
0757-0458 
0683.0275 

0360-0124 

0955-0063 

0410.0447 

Description 

RESISTOR 2.61K 1% .125W F TC*O+-100 
RESISTCR 5,11K 1 %  ,125s F TCmOt-100 
RESISTOR 178 1 %  ,125W F TCmOt-100 
RESISTOR 215 1 %  , 1 2 5 ~  F TC*Ot-100 

eCPCTORY SELECTED PART 

RESISTOR 215 1 %  , 1 2 5 ~  F TC*Ot-100 
RESISTOR 51.1 I X  ,125n F TC*Ot-100 
RESISTOR 422 1 %  , 1 2 5 ~  F TCmOt-100 
RESISTUR lU.7K 1% ,1251 F T C - a t - l o o  
RESISTOR 750 1X ,1258 F TC*Qt-100 

RESISTOR 147 1% , 1 2 5 ~  F ~ t * 0 + - 1 0 0  
RESISTOR 316  1% .1?5N F TC=O+-IOO 
RESISTOR 316 1 %  , 1 2 5 ~  F TC*O+-100 
QESISTOR 4.22K 1% .125# F TCIOt-100 
RESISTOR b.lVK 1% ,125R F TC*0t-100 

RESISTOR 3.4BK 1% .125P1 F TC*ot-100 
RESI~TOR 1.33K i t  ,1258 F ~ ~ * 0 + - 1 0 0  
RESI8TOR 5101K 1X ,125h F TC.0)-100 
RESISTOR 2.7 5 1  .25W FC TC*-400/+500 

CONNECTOa-SOL CON1 P I N  ,OU.IN-B8C-SZ RND 

MIXER, OOUBLE BALANCE 2 0 0  Hw 

CRYSTAL, 280 MhL 
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52 53 

Figure 9-77. A20 Third Converter, Component Locations 





SECOND CONVER7SR - - - - - - - 
20- Z 0 5 5 M k Z  
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Figure 9-78. A1 9 Second IF Amplifier and A20  Third Converter, Block Diagram 
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P/N S/GNAC TO//- F ~ ~ ~ ~ O N  
- 

/ 

7 GND 0 
2 C / 4  
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Figure 9-79. A1 9 Second IF Amplifier and A20 Third Cq 
berter Schematic Diagram 
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A21 275 MHZ PHASE LOCK, CIRCUIT DESCRIPTION 

In A21 275 MHz Phase Lock, the signal from A18 275 MHz Phase Lock Oscillator is mixed with 280 MHz 
from A20 Third Converter, and the difference frequency is compared with the reference signal from A1 1 
50 MHz Voltage-Tuned Oscillator. (Refer to the circuit description of the Pilot Third Local Oscillator.) 

A21A1275 MHz Mixer a:@@ 
A21A1 275 MHz Mixer is mounted on a shielding support forming a shielding box to keep higher frequen- 
cy components isolated from the phase detector circuitry. The signal from A18 275 MHz Phase Lock 
Oscillator is nominally either 275 MHz or 277.5 MHz (depending on the reference frequency from A1 1 50 
MHz Voltage-Tuned Oscillator) and is fed directly to the Mixer U6. The signal from A20 Third Converter 
is fixed at 280 MHz. This is filtered and attenuated before being fed to the Mixer U6. C28 and C29 act with 
the 50-ohm input and output impedances to form a 433 MHz low-pass filter. R30, R31, and R32 attenuate 
the signal 20 dB. The output of the Mixer is nominally at 5 MHz or 2.5 MHz, the difference of the input 
frequencies, and this is filtered by the 80 MHz LPF to remove high frequency components. This filter is 
made up of L7, L8, C23, C24, and C25. 

Low Noise Amplifier @ 

The signal from the 275 MHz Mixer is amplified by the Low Noise Amplifier. R19, R22, R23, C27, and 4 2  
form a circuit to actively bias Q5. Q5, R38, C8, and R21 form the first stage of amplification, and Q1, 
R20, R24, R25, and C10 form the second stage. 

Buffer Amplifier 0 
L1, C l l ,  and C12 form a 15 MHz low-pass filter in the Buffer Amplifier. C13 couples the signal to the 
limiting amplifier consisting of 44 ,  Q3, R15, L2, R18, R17, R16, and C14. This amplifier limits to produce 
output voltage levels compatible with ECL logic. 

Phase Detector @ 

The Phase Detector compares the output frequency of the 275 MHz Mixer with the reference frequency 
from A1 1 50 MHz Voltage-Tuned Oscillator to generate the 275 MHz TUNE signal. 

The Phase Detector is composed of dual D flip-flop U1 and NOR gate U3A. U2R1 through U2R6, R1, and 
R2 bias the.ECL lines. C15 is a bypass capacitor. R33 ties the D inputs of the flip-flops high so that when a 
clock line goes high, it triggers the matching flip-flop, causing its positive output to go high and its inverted 
output to go low. U3A resets both flip-flops together whenever both become set. 

Lock Detector @ 

Signals from the positive and inverted outputs of both flip-flops of U1 are fed to NOR gates U3B and U3C. 
The outputs of these gates are tied together and biased by resistor U2R4. R4 and C22 filter this to provide a 
signal whose voltage, whenever the loop is locked, is higher than the threshold voltage set by R5 and R6. 
When the loop is locked, the output of U4 goes low, turning .off unlocked LED DS1. CR1 limits 
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this low level on HUL3 to -0.6V. Whenever the loop is unlocked, the filtered voltage from R4 and C22 is 
less than the threshold voltage, and the output of U4 goes high. R7 limits the current through DS1, which 
lights to  indicate UNLOCKED. VR2 and DSI set the high level on HUL3 to approximately + 3.2V. Line 
HUL3 goes to A12 RF Section Interface to indicate to A15 Processor the status of the loop. 

Loop Amplifier and Filters @ 

The Loop Amplifier receives signals from the Phase Detector flip-flops of U1. Signals from the positive 
output of one flip-flop and the negative output of the other flip-flop are filtered and summed together in 
the Loop Amplifier. Since opposite flip-flop output polarities are summed, an error current will be pro- 
duced to  charge or discharge C26 if the flip-flop input signals differ in frequency or phase. RlO,Rll ,  C16, 
R12, R13, and C17 filter the signals to the Loop Amplifier. C21, C26, and R14 filter the summed signal. 
R8, R9, and C18 bias the amplifier to the center of the ECL voltage level range, approximately - 1.3V. 
NULL adjust R36, R35, and R37 allow this bias level to be adjusted for minimum 2.5 MHz feedthrough 
signal through the Loop Amplifier and Filters. C19 and C20 are bypass capacitors. 

High and Low Clamps @ 

The High and Low Clamps limit the output of the Loop Amplifier to  the range required by A1 8 275 MHz 
Phase Lock Oscillator. VR3 and VR4 form the Low Clamp and limit the low voltage to  about +4V. CR3 
limits the low voltage to  -0.6V for transients during turn-on. R27, Q6, R29, and R28 form the High 
Clamp. The upper voltage limit is set by HI CLAMP adjust R28. CR2 protects Q6. R39 limits the current 
in the 275 MHz TUNE line as it is sent t o  A18. 



Table 9-32. A21 275 MHz Phase Lock, Replaceable Parts ( 1  of 2)  

Reference 
Designation 

A21 

A Z l C l  
A2162 
A 2 l c 3  
A21c4 
Az lC5  

A21c6 
AZlC? 
AZlC8 
4 2 l C 9  
AZ lC lO  

A Z l C l l  
A Z l c l 2  
AP lC lS  . 
A2lC14 
A 2 l C l S  

~ 2 1 ~ 1 6  
A21C17 
AZlC18 
AZlC19 
A2iCL0 

A Z l c P l  
A21CZ2 
AZlCZ8 
A21c24 
A21C25 

A21CZb 
A ~ l c z ?  

A2 iCR i  
A L ~ C R Z  
~ Z l c R 3  

I Z l D 8 1  

A 2 l J l  
4 2 l J 2  
A Z l J 3  

A 2 l L l  
4 2 1 ~ 2  
A Z l L 3  
A2 lLU 
h i L 5  

A z i o i  
A2102 
A2103 
12104  
A2105 

h l ' = b  

A 2 l R l  
A2lRZ 
b21R3 
A2lR4 
A l l M  

A2lRb 
Q l R 7  
QIRa  
A21R9 
A2 lR lO  

h i R i i  
A2lR12 
A 2 l R l 3  
A 2 l R l U  
bZ lR13  

A21Rlb 
bZ lR17  
A Z l R l 8  
A P l R l 9  
AZlR20 

Mfr 
Code 

28480 

56289 
28480 
$6289 
28480 
96289 

28480 
28480 
28480 
28480 
28480 

28480 
72136 
28400 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

72136 
28480 

28480 
28480 

28480 
28480 
28480 

28480 

28480 
28480 
28480 
28480 
28480 

28480 
04713 
01295 
U l29S 
28480 

04715 

Z454b 
24544 

2454b 
24546  

24546 
24546 
2U5Ub 
24546 
245Yb 

24546  
2454b 
2bSub 
22546 
ZV546 

24546 
.?US46 
24,511, 
197Ul  
245ub 

Mfr Part Number 

85680-60016 

1SODlSbX902082 
0160-2055 
lSOD15bX902082 
0160-2055 
lSOD15bX9U2082 

0 l b 0 - 2 0 5 9  
0160-0174 
0 1 6 0 ~ 0 1 7 4  
0160.4084 
0160-0174 

0160-2107 
D M 1 5 E B 2 0 ~ 0 3 0 0 ~ ~ l C ~  
0160-0174 
0160-OlT4 
0160-0179 

0160-S53b 
0160-3516 
0160-0174 
0160-4084 
OLb0-4084 

O M 1 5 F 1 ~ l J O 3 0 0 ~ V l C R  
0160-0174 

olb0.0lQU 
0 lb0 -2055  

1901-0050 
1901-UOSO 
1901-0050 

5082-9684 

PlUO-0111 
9100-1b44 
9100-1618 
8100-1618 
9100-1618 

1854-0019 
2N3251 
2 ~ 3 7 9 9  
2N3799 
18S4-0a47 

ZN3251 

cU-118-T0182R5-f 
C4-1/8-TO.lIJP-F 

CU-1/8-TO-1001-f 
CU-118-TO-1101-F 

C4-116-~0 -1~72 .C  
C4-1/8-T0-3481.P 
CU-I /@-f0-1002-F 
CU-l/d-TO-IOOZ-F 
C4-l/d-TO-UbUO-F 

CU-l/B-TO-464O-F 
C4-1/8-TO-~bUO-F 
CU-l/d-70.4b40-F 
CU-1/8-10.1101-C 
C4-1/8-TO- lU?l -F 

CU.l/8-TO-1?8R-F 
-l /B-TO-Z610-P $ - 1 / @ - T O - 5 1 1 ~ - F  

MFUC1/8m10-6191-F 
c u - l / B . ~ o - l P b ~ - C  

HP Part 
Number 

85680-60016 

0180-1746 
0160-2051  
0180-1746 
0160-2055 
0180-1746 

0 1 6 0 ~ 2 0 S 5  
0160-0174 
0 1 6 0 ~ 0 1 7 4  
0160-4084 
0160-0174 

0160-2307 
0140-0103 
0160-0174 
0160-0174 
0160-0174 

OI60-S536 
0160-3536 
0160-0174 
0160-4084 
0160-4084 

0140-019b 
0160-0174 

0160-0194 
0160-2055 

1901-0050 
1901-0050 
1901-0050 

1990-0486 

9140-0111 
0100.16U4 
9100.1618 
9100-1618 
9100-1618 

1854-0019 
1853-0007 
1853-0451 
1853-0451 
1854-0247 

1853.0007 

0757-0399 
0698-3437 

0757-0280 
0757-0424 

0698-3156 
0698-3152 
0757-0442 
0757-0002 
0698-0082 

0698-0082 
0698-0082 
0698-0082 
0157-0424 
0757-1094 

0698-3439 
0698-3132 
0757-0416 
0157-0290 
0608-3440 

Q ~ Y  

1 

3 
4 

8 

3 

1 
1 

2 

1 

1 

3 

1 

1 
1 
3 

1 
2 
2 

1 

1 
1 

3 
2 

I 
1 
4 

4 

I 

1 
1 
2 
1 
2 

Description 

BOARD AS8EMBLYl 275 MUZ PHA8E LOCK 
(INCLUDE8 A 2 l A l 1  275 MFZ MIXER, 
R281 R291 Wl9) 

CAPACITOR-~xD ~SUF+-IUX ~ o v O C  TA 
CAPACITOR-~xO .OltJF 180-20% lOOVDC CER 
CAPACITOR-FXD ISUFI-10% 2nvDC TA 
C A P A C I T O R - C X D  ,OLUP 180-20% 1 0 0 ~ 0 ~  C E R  
CAPACITOR-FXO !SUFI-IOX ZOVDC TA 

CAPACITOR-FXD ,OlUF t8U.20X lOOVDC CER 
CAPACITOR-FXO .47UF t80 -20% 25VDC CER 
CAPACITOR-CXO v47UF I 8 0 - 2 0 %  ZSVOC CER 
CbPACITOR-fXD .1UF 1.20% 5OVDC CLR 
CAPACITOI-FXO .47Uf t8D-20% ZSVDC CER 

CAPACITOR-fXD UlPF t - 5 %  30OVOC MICA 
CAPACITOR-FXD BZPC t - 5 %  3 0 0 ~ 0 ~  MICA 
CAPACITOR-fXD ,47Uf 180-201 25VOC CLR 
CAPACITOR-CXD .u7UF +eu-20% ZSVDC CER 
CAPACITOR-CXO S47UF +80-20X 25VOC CER 

CAPACITOR-FXD b2OPC *-5% lOOVOC MICA 
CAPACITOR-FXD b20PC +-5% lOOVDC MICA 
CAPACITOR-FXD 947UF 180-2oX 25VDC CER 
CAPACITOR-FXO .lUF +-20X 5OVOC CER 
CIPACITOR-CXO . lUF t - 2 0 %  50VOC CER 

CAPACITOR-fX0 1SOPf +-5% 30UVOC MICA 
CAPACITOR-CXO .47UF +8O-ZOX ZSVDC CER 
NOT ASSIGNED 
NOT ASSIGNED 
YOT AS5IGNfO 

CAPACITOR-FXD ,015UF + - l o x  ZOOVDC POLYE 
CAPACITOR-FxO .OlUC +80-20% IOOVDC CER 

DIODE-SkITCHING BOY ZUOYP 2NS 00-35 
DIODE-SWITCHING 8OV ZOOMA 2N8 GO-35 
01OOE-SWITCHING 8OV ZOOMA 2NS 00-35 

LEO-VISIBLE LUM.INTciMCD IF~~UMPIMAX 

PART OF y110 
PART Of W28 
PART OF W29 

COIL-MLO 3.3UH 10% 8.33 ,155Dx,37SLG.NOM 
COIL-'LO 330un 9% 9.65 .19DX.U4LG.NOW 
COIL-MLD 5.bUH 10% 0.45 .155DX1375LG-NUN 
COIL-MLD 5,bUH 10X 0.45 ,155DX.375LG-NOM 
COIL-MLD 5,bUH 10% 0.45 ,lSSDX,315LG.NOM 

TRANSISTOR NPN 8 1  10-18 PDL3bU"w 
TRANSISTOR PNP 2N3251 8 1  10.18 PO.36OMW 
TRAhSISTOR PNP 2N3799 8 1  10-18 Poc360Mn 
TRANSISTOR PNP 2 ~ 3 7 9 P  5 1  10 -18  P08360VW 
TRPNSISTOR NPN 5 1  70-39 PDalW CTI~OOMHZ 

TRANSISTOR PNP ZN3251 9 1  10-19 PDa3boMfl 

RE818TOR 82.5 1% , 1 2 5 ~  F T C ~ 0 * - 1 0 0  
RESISTOR 133 1% , 1 2 5 ~  F TCaO*-100 
NOT ASSIGbED 
REBISTOfi 1K 1% ,125H F Tc.01-100 
RESISTOR 1.16 1 %  .12Sw f Tc.01-100 

~ E s I s  OR 14.7K IX , 1 2 5 ~  F TC.U+-IUU 
RESISIDR 3.48K 1% ,125h F TC.U+-100 
RESISTOR IOU I X  ,125s F TC.O+-100 
RESISTOR IUI 1 %  ,125h F ~ ~ . 0 + . 1 0 0  
RESISTO@ 464 1% , 1 2 5 ~  F TC.O+-~IJO 

RESISTOR O64 1% ,125W F T C ~ U I - 1 0 0  
RESISTQn 4b4 1% ~ 1 2 5 W  F TC.01-100 
RCSTSTnR 4bU 1 %  ,125k F TCmU1-100 
RESISTOH 1.lK 1 %  ,125W F TC=O+-100 
RESI8TOP 1.47K 1% ,125w F TC.O*-lOU 

RESISTCR 17b 1% .1?5W r T~m' I * -100  
RESISTDP 261  1% , 1 2 5 ~  F TC*0+-100 
RESISTOR 511  1% .1251& F TCa9*-lOU 
RESISTOY 6 . 1 9 ~  1X .ld5W F TCCOI-100 
UESIST09 196 1X ,1251, F T C ~ i ) t - l I ) U  



Table 9-32. A21 275 MHz Phase Lock, Replaceable Parts (2  of 2) 

Reference 
Designation 

A 2 1 ~ 2 l  
A ~ l R 2 2  
dZlR23 
A21R24 
A21R2S 

A21R26 
AZlR27 
A21R28 
A2lR29 
AZlR3O 

A21R31 
421R32 
r21R33 
AZlR34 
A21R35 
A2 LR36 
' A21R37 
AZlR30 
A21139 

~ 2 l T P 1  
A2lTPZ 
b l T P 3  
A2lTP4 
.(21Tp5 

AziTPb 
AziTP7 
AZlTP8 

b 2 I U l  
A21U2 
AzIU~ 
A2lU4 
AZlUs 

AZlVRl  
UIVRZ 
AZlVRJ 
AziVR4 

h l A 1  

A21A lC l -  
A2 lA lC22  
A2!AlC23 
A2 lA lC24  
b21)1C25 

AZlAlC2b 
I 2 1 4 l C 2 7  
A I I h I C 2 B  
A ~ 1 4 i C 2 9  

l 2 l A l J I  
A21AlJ2 
A2lAlJ3 

A21AILl- 
A21AlL5 
A21AlL6 
h ? l A l L 7  
A 2 l A l L S  
A21AlRl- 
A21AlR30 
A l l ) . l a 1 1  
AZ lA lR32  

A21A lU I -  
AZ lA lU5  
A Z l I l U b  

HP Part 
Number 

Ob98-3440 
0757-0442 
0757-0280 
0698.3430 
0757-0422 

0757-0442 
0757-0274 
0b98-3193 

0757-0280 

0757-031 b 
0757-0416 

0360-0124 
0360-0184 
0360-0124 
0360-0124 
0360-0124 

0360-0124 
0360.0124 
O3bO-0184 

1820-0817 
1810-0204 
1820-0802 

1826-0371 

1902-0126 
1902-3070 
1902.0048 

86701-40001 

45680*bO033 

0140*0074 
0140.0077 
0140-0074 

01bO-3874 
0160-3873 

9100-2249 
91  00-2250 
4100-2250 

0698-7207 
Ob94-7207 

0955-0063 

Mfr 
Code 
24546 
24546 
24546 
03888 
24546 

aU54b 
24546 
24546 

24S4b 

24546 
24546 

21480 
28480 
28480 
28480 
28480 

28480 
18480 
28480 

04713 
11236 
64713 

03406 

28480 
28180 
28480 

28480 

28480 

28480 
72982 
28480 

28480 
28480 

28480 
28480 
28480 

24546 
24546 

28480 

Mfr Part Number 

C4-1/8-lOml*bR-f 
C 4 ~ 1 / 8 ~ l 0 ~ 1 0 0 1 ~ ~  
CY-l/8.T0*1001.f 
PMLS5-1/8-10-21RS-f 
~ 4 - l f 8 - T O - 9 0 9 1 - F  

C4-1 /8 -TO- l002~ f  
~ 4 - 1 / 8 - t O - l 2 1 ~ - F  
C 4 - 1 / ~ * T O - l 8 3 l ~ f  

~ 4 - 1 / 8 - T 0 ~ 1 0 0 1 ~ F  

C4-1/8-TO-UZR2-f 
C4-1/@-10*5l IR-F 

O3b0-0124 
0360-0124 
OSb0-0124 
0360-0124 
0360*0121 

0360-0124 
0360-0124 
036010124 

M C l O l 3 l P  
750-8i -RlU 
MClOlOl*  

L F ~ Z ~ ~ H  

1902-0126 
1902-307U 
1901-6048 

86701-40001 

8 5 6 8 0 ~ 6 0 0 3 ~  

0140-0074 
666-051 O I A O  i01K 
0140-0074 

0160-3874 
0160-3873 

9100-2249 
9100-2250 
9100-2250 

C 3 - 1 f 8 - 1 0 0 - 6 1 ~ 9 - ~  
C J - I / ~ - T O O * ~ ~ R V - O  

0955-OOb3 

I 

QtY 

I 
1 

1 
1 

1 

1 
I 
1 

1 

1 
I 
1 

1 

1 

Z 
1 

1 
1 

1 
2 

z 

I 

Description 

RESISTOR I 9 b  1% , 1 2 5 ~  F TC.O*-100 
RESISTOR 1OK i X  ,125W f TC.0t-100 
RESIBTOR 1K 18 , 1 2 5 ~  F T C ~ O + ~ l O O  
RESISTOR 21.5 1X ,125W f TCWOt-100 
R E ~ I ~ T O R  909  1% , 1 2 5 ~  f TCm0+-100 

NOT ASSIGNED 
RESISTOR 10K 1% ,125W f TC80+-100 
RESIITOR l . k ! l ~  1X ,125h F TCwO+~lOO 
RESISTOR 3,83K 1~ , 1 2 5 ~  F ~ ~ . 0 * - 1 0 0  
NOT A88IGNED 

NOT ASSIGNED 
NOT A8SIGNLD 
RC8ISTOR 1M 1X , 1 2 5 ~  F TC8Ot-100 
NOT A88IGNED 
NOT b88IGNED 
NOT ASSIGNED 
NOT ASSIGNED 
RESISTOR 42.2 1% ,125k F TCmOt-LOO 
RESISTOR 511  I X  .l?SW r TCmOt-100 

CONNEC~OR-8GL cONT P I N  . O ~ - ~ N - B ~ C - ~ Z  RND 
CONNECTOR-8GL CONT P IN  .04-1N-li8C-8Z RND 
CONNECTOR-SGL CON7 P I N  .Oq-IN*88C-82 RNO 
CONNECTOR-80~ CONT P IN  .OY-IN-88C-82 RNO 
CONNECTOR-SCL CONT P I N  ,04-XN-B8C082 RNO 

CONNECTOR.d@L CON1 P I N  , o u - Z N - ~ ~ C - ~ Z  RNO 
CONNECTOR-lGL CON1 P I h  .04-IN-I8C*82 RYD 
CONNfCTOR-8GL CON1 P I N  , o P - I N - I ~ C ~ ~ Z  RNO 

IC FF ECL 0-MI8 DUAL 
NETWORK-RE8 8-PIk-SIP .l-PIh-SPCQ 
I C  GATE ECL NOR QUAD 2-INP 
NOT A8SIGNED 
I C  OP AMP 

NOT A88ICNED 
DIODE-ZNR 2.blV 5X DO47 PDS 4h TC8- O72X 
DIODE-ZNR 4 22V 5X 00-7 P D ~ ' Y W  T~8- :038% 
OIOOE-ZNR 6 : 8 1 ~  5X 00-7 POS:~W TCS+,043X 

A21 MISCELLANEOUS PARTS 

EXTRACTOR, PC BOARD 

BOARD b88LmBLv1 275 MHz UIXCR 

NOT AS8lGNEO 
CAPACITOR-FDTWRU 56PF 10% SOOV MICA 
CAPACITOR-CDTHRU 1OOPf LOX 500V MICA 
CIPPCITOR-TDTHRu SbPF LOX 500V HICA 

NOT ASSIGNED 
NOT CSSIGNED 
CAPAC~TOR-FXD l o p ?  t-,5PF ZOOVOC CER 
CAPACITOR-FXO 4.7PF +-ISPF 2OuVDC CEA 

NOT ASSlGriED 
PART OF W39 
PART OF W40 

NOT ASSIGNED 
COIL-MLD 150NH 10% Q=34 .095DX.25LG-NOM 
COIL-MLD 18ONH 1OX U.34 ,09SDX,25LG-NOM 
COIL-MLD l8ONH 10% 0.34 .0950X.25LG-NOM 

NOT ASSIGNED 
RESISTOR 61.9 IX . O ~ W  F ~ ~ . 0 t - 1 0 0  
RESISTOR 01.9 1% .OSW F TC*Ot-100 

'401 ASSIGQED 
MIxk*, DOUBLE UAL~NCE 1 0 0  *n 



A21 
275 MHz PHASE LOCK 

Figure 9-80. A21 2 75 MHz Phase Lock, Component Locations 
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Figure 9-81. A21Al 275 MHz Phase Lock, Component Locations 
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Figure 9-82, A21 275 MHz Phase Lock, Block Diagram 
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A22 FREQUENCY CONTROL, CIRCUIT DESCRIPTION 

A22 Frequency Control provides tuning voltage to A1 1 50 MHz Voltage-Tuned Oscillator (VTO), current 
to A23A1 YIG-Tuned Oscillator (YTO), sweep to the selected oscillator, and bias to the YTO. It provides 
latching of data for A23 RF Converter, A6 YIG-Tuned Oscillator Phase Lock, and A1 1 50 MHz Voltage- 
Tuned Oscillator. It also indicates to A12 RF Section Interface an overrange of the phase lock voltage, 
and supplies a frequency analog voltage to A20 Third Converter. 

Sweep Generator 0 
The Sweep Generator, with the Sweep reference Voltage and the Sweep Generator Current Source provides 
the sweep signal for the VTO and YTO and the horizontal display signal to the IF Section. A control line is 
provided so that the sweep may be stopped by A15 Processor. 

The timing capacitor C16 is a stable polycarbonate capacitor which receives a constant drive current from 
Q11B to provide a ramp for sweeping frequency. The base-emitter voltage of Q11B sets the current. This 
voltage is determined by the Sweep Generator Current Source and by the output of U16A in the Sweep 
Reference Voltage circuit. U16A is offset and buffered by Q1 lA,  Q9, and associated circuitry. Q11A and 
Q l l B  track thermally for temperature compensation. R90 and R92 provide gain to the op amp U16B. 
FAST potentiometer R88 and SLOW potentiometer R91 adjust sweep times to fit the particular 
characteristic curve of Q11. 414 acts as a buffer when the sweep is stopped by the Sweep Stop Switch cir- 
cuit (HSWP is low). 

Q 17, Q 19, and associated circuitry buffer C 16 and provide a usable drive for the Sweep. 

Comparator U18 and associated circuitry detect the start voltage of the sweep and hold it at -5V when 
Reset Switch 421 is turned off. R103 and C31 improve the stability of the feedback loop, and CR1 
prevents leakage of the charge on C16 during sweep time. 

U17B and associated circuitry provide an offset sweep of OV to + 10V for horizontal display control to the 
IF Section. 

Sweep Reference Voltage @ 

Voltage from QlO is amplified to about + 10V and buffered by U16A. Q10 causes a variation in the 
voltage at TP15 of about 30 mVl°C to aid in temperature compensation of the Sweep Generator. R96 and 
R97 provide gain, and C15 is a filter. R128 isolates TP15 from external loading at U16A pin 1. (During 
normal operation this voltage might vary from about +9V to about + 11V, depending on the ambient 
temperature.) SWP REF potentiometer R94 sets the positive input voltage to  U16A. 

Sweep Generator Current Source @ 

Q16, Q18, Q20, Q28, and Q29 are switches controlled by Latch U34, which is loaded by decoded address 
5 (ADD 5). These transistors switch resistors to  provide appropriate currents for selected sweep times. 
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Current through Q12 (which is used for temperature compensation) causes a linear increase in the base- 
emitter voltage of Q1 lB, causing an exponential increase in sweep time. Thus when all six transistor switch- 
es are saturated, a 10-msec sweep will result, but if Q27 is off, a XI0  multiplier is added, causing a 100- 
msec sweep (see schematic for other multipliers). 

Sweep Stop Switch 
- 

A logic 0 at the base of 4 2 6  (HSWP is low) causes 413  to  divert charging current from timing capacitor 
C16 to ground, stopping the sweep. DS3 provides a sweep-stop indication on the board. 

Address Decoder 0 
Decoder U35 decodes the Address Bus and routes a load pulse to  each of the seven locations noted on the 
schematic. U36 inverts LBIO for U35. 

Bus Address 6 Latch @ 

Latch U31 provides latching for functions elsewhere in the RF Section of the spectrum analyzer and turns 
on Reset Switch Q2 1 in the Sweep Generator. Decoded address 6 (ADD 6) loads U3 1. 

Sweep Attenuator @ 

U17A, U14, and U13 provide an N/1023 Attenuator to the analog SWEEP voltage, while U29, U10 and 
associated circuitry provide attenuations of XI ,  X. 1 ,  and X.O1. U14 is a multiplying digital-to-analog con- 
verter (DAC) whose reference (pin 15) sweeps +5V while its output, buffered by U13, sweeps &5V X 
N11023, where N is the binary number at the U14 inputs. U30, U32, U33 latch data for the Sweep At- 
tenuator and for A1 1 50 MHz Voltage-Tuned Oscillator. C27 narrows the bandwidth of U13 to  lower 
noise in FM Coil sweeps. 

Sweep Select Switches Q 

U24 latches control information for U7 and U20, which gate the attenuated sweep to  a specific oscillator 
and ground unswept lies. The VTO SWEEP, YTO MAIN COIL SWEEP, and YTO FM COIL SWEEP are 
selectable. 

Reference Voltages 0 
U11 is a Zener diode with an internal heater for temperature compensation. TUNE REF adjustment R17 
allows setting of the voltage and TP13 to  - 10.285V. U11 provides a voltage that is buffered and amplified 
by U12 and inverted by U15. These two op  amp outputs provide tune reference voltages, - 10V bias 
reference, and sweep offset reference. All capacitors provide noise filtering, and C4 and C13 reduce 
susceptibility to  external RF interference. 

VTO Tune DAC @ 

U25, U26, U27, and U28 latch data for digital-to-analog converters (DACs) U6 and U9. U9 is buffered by 
U8, which also acts as a current summing amplifier for the output of U5, the buffer for U6. R5 through 
R10 provide approximately 11500 attenuation of the output of US as observed at TP9. Both U9 and U6 



are 10-bit multiplying DACs. When the VTO TUNE voltage (measured at TP9) is adjusted with VTO 
potentiometer R3, the zero-setting voltage must be subtracted from the 1023-setting voltage to find 
+ 10.230V. R13 and R14 are current-limiting resistors for Vc, on U6 and U9. 

The full range on U6, as adjusted by LSD VTO potentiometer R7, should yield a 21.8-mV change at TP9. 

YTO Drive Circuits 

The following circuits provide control currents or bias voltages t o  A23A1 YIG-Tuned Oscillator: YTO 
Tune DAC. YTO Main Coil Tune Driver, YTO FM Coil Driver, YTO Main Coil Fixed Driver, -10V Bias, 
and YTO Filter. 

YTO Tune DAC 

U4 is a 10-bit digital-to-analog converter (DAC) controlled by data latched in U22 and U23 and buffered 
by U3. Full scale output (adjusted by YTO potentiometer R25) should be 10.230V between zero setting and 
1023 setting at the input to  U4. 

YTO Main Coil Tune Driver @ 

U1 sums SWEEP and YTO TUNE through R31 and R32. It drives Darlington pair Q8 and 4 7  to provide a 
linear voltage-to-current function across R5 1. CR3 and CR4 are clamps. R35 and R36 provide gain. R48, 
VR7, and R49 provide OV bias for 4 8  and Q7. C24, R50, and CR1 provide startup compensation to  the 
YTO magnet structure. STOP potentiometer R35 adjusts the stop point in YTO tuning. 

YTO Main Coil Fixed Driver @ 

R34, C18, R39, and R40 provide a reference voltage for differential amplifier Q2A and Q2B. Q1 and R42 
provide a constant current, and R41, 4 3 ,  and 4 4  provide voltage-to-current conversion across R44. C25 is 
a loop-compensation capacitor. START potentiometer R39 adjusts the start point in YTO tuning when the 
DACs are set to zero. 

YTO FM Coil Driver @ 

Q24 and 4 2 5  provide a high-current voltage source for voltage-to-current conversion across FM SWP 
potentiometer R64 and R65 t o  drive the FM coil of the YTO. For spans 2 1 MHz and <20 MHz, the FM 
Coil Driver sweeps frequency. U19 drives 424,  425, and R62 from the sweep- and phase-correction 
voltages summed by R33 and R57, R58. C19, C20, C5, L4, and L5 filter a spurious response from the YTO 
phase lock loop. 

Differential pair Q23A and Q23B drive 4 2 2  to provide a high-current - 10V bias to the YTO. R53 is a cur- 
rent source, and R55, R56 feed back the output voltage t o  the base of Q23B. 
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YTO Filter @ 

Q6 acts to  switch Q5, which switches C26 and R47 across the main coil of the YTO. In FM COIL and VTO 
sweeps, this helps reduce open-loop noise in the YTO. VR6 and CR5 protect C26 and Q5 from inductive 
flyback. R45, R46, and VR5 are level-shifters. 

Frequency Analog Voltage @ 

AMPL CAL is a voltage to compensate for gain rolloff in the signal first converter and to set IF gain. It 
results from the summing of the YTO TUNE and YTO MAIN COIL SWEEP voltages with the REF 
LEVEL CAL voltage from the front panel. U21C is a buffer, and U21D sums the two inputs. Poten- 
tiometer R66 provides the TILT adjustment in wide spans, and CR2 provides temperature compensation 
for IF gains. 

YTO Phase Lock Limit Indicators @ 

The phase-correction voltage must not exceed 55V for best operation, so U21A and U21 B detect these 
limits and provide visual indications (DS1 and DS2) and logic levels to A1 2 RF Section Interface. VR8 
and VR9 limit the positive swing of the output voltage, while CR6 and CR7 limit the negative swing. 



A22 FREQUENCY CONTROL, TROUBLESHOOTING 

The A22 Frequency Control assembly generates the sweep ramp and tune voltages used by the swept 
oscillators in the analyzer. A key element in this operation is the 10 bit DAC. At the end of this 
troubleshooting information is a short theory on 10 bit DACs. Verification of most functional blocks on 
this assembly can be made without removing it from the instrument. 

Sweep Generator 

Operation of the Sweep Generator can be checked with the KSF ( ) function. Using sweep times 
of 20 ms, 30 rns, 50 ms, 100 ms, 1 sec, and 100 sec and KSF, the Sweep Generator Current Source @ cir- 
cuitry is exercised. The Sweep Time is 10 ms times the multiplier value for each switch that is off. The 100 
sec measurement may show a reading such as 8 sec. The internal counter resets to zero at 100 sec. Thus, the 
proper reading would be 108 sec. 

Figure 9-84 shows the waveforms in the Sweep Generator. The sweep ramp is generated in the following 
manner. Initially C16 is charged to  -5V and Q2 1 is on. Current from Q 1 1 B charges C16 until it reaches 
+5V. It is held at this level because HSWP goes low. The reset pulse turns 421  off causing U18 pin 6 to go 
negative, forward biasing CR1 and discharging C16 to  -5V (i.e., until U18 pin 6 reaches +3.11V). When 
HSWP goes high, a new sweep is started. LED DS3 is on when the sweep is stopped. 

Sweep Attenuator 

The Sweep Attenuator is a 10 bit DAC whose reference voltage is swept from -5V to +5V. U13 pin 6 is 
the & 5V sweep times N/1024 where N is supplied by the processor. This output is multiplied by 1, 0. I or 
0.01 as shown in Table 9-33 depending on the frequency span. 

Table 9-33. Sweep Attenuator Multipliers vs Frequency Spans 

XO.01 (U29C) 

ON 

Frequency Span 

Span > 1 70 MHz 
20 MHz < Span <I70 MHz 
2 MHz < Span <20 MHz 
1 MHz < Span <2 MHz 
50 kHz < Span < 1 MHz 
5 kHz < Span <50 kHz 
Span <5 kHz 

X l  (U29B) 

ON 

ON 

ON 

X0.l  (U29A) 

ON 

ON 

ON 



- =+9v 

U18 PIN 2 - +3.11v 
+2.5V 

-2.5V 

BASE OF 

(RESET PULSE) 

Figure 9-84. A22 Sweep Generator Waveforms 

Each time a new multiplier is switched in, the output at U13 pin 6 will be the full & 5V sweep ramp. 

This attenuated sweep is routed to the appropriate sweep circuit depending on the frequency span as shown 
below: 

Table 9-34. Sweep Circuit vs Frequency Spans 

Due to rounding error in the processor, the switching points of 20 MHz and 1 MHz are not exact when us- 
ing the RPG to set the Frequency Span. 

Frequency Span 

Spans >20 MHz 
1 MHz <Span <20 MHz 

Span <1 MHz 

All lines are grounded when not used. The YTO is being phase locked during the OV time period that occurs 
on the voltages at TP10, TP8, TP5 and TP 4. 

Sweep Circuit 

YTO Main Coil 
YTO FM Coil 
50 MHz VTO 

Operation of the Sweep Attenuator DAC can be verified by using a (KSJ). Measure the voltage at 
TP10. Set the analyzer to ISI,,,,] Sweep, [ Trigger. Key in KSJ and 0 GHz. Press the DATA 0 key 0 
repetitively. The voltage at  TPlO should start at approximately OV and double with each step to -5V. 
If Trigger is used, it will step to +5V. It is a good procedure to use the DATA keys when checking 
the various DACs. This way each bit is checked for operation. 



Be certain to check the sweep ramps if it frequency error exists* A ramp that is sweeping over the wrong 
range could produce subtle frequency offset errors. 

The 50 MHz VTO Tune DACs work in a similar manner although two 10 bit DACS are used. After enter- 
ing KSJ, data is entered into the LSB DAC through the Hz unit key while the kHz unit key sets the MSB 
DAC. Varying the LSB DAC from 0 to 1023 will cause a 21.8 mV change in the voltage at TP9. The DAC 
settings can be monitored with the KSR function. Line 1 is the VTO LSB DAC and Line 2 is the VTO MSB 
DAC. 

The YTO Tune DAC works in a similar manner. After keying in KSJ, the MHz units key is used to enter in- 
formation. The 1st LO OUTPUT can be monitored at the rear panel. For 0 0 it is 2.050 GHz, for 1023 0 it is 3.7891 GHz. Again, use the DATA Keys to verify that each bit works. The Eq j.::;, (KSR) 
function, line 3, lists the YTO DAC setting. 

If the START/STOP adjustments in the YTO Main Coil Drivers are misadjusted, the analyzer can lock up 
on the wrong comb tooth. This would cause a constant 20 MHz offset in the frequency reading. Note that 
TP2 is clamped to - 0.6V whenever a "negative" frequency is displayed on the CRT. The YTO Main Coil 
is only swept for frequency spans greater than 20 MHz. 

For frequency spans from 1 MHz to 20 MHz, the FM coil is swept. For spans less than 1 MHz the ramp 
waveform on TP3 is caused by the YTO phase lock error voltage tracking the 249 MHz PLO. 

The AMPTD CAL (P2-14) is a 2V ramp when using a 1500 MHz frequency span. This compensates for the 
2 dB roll off in the 1st converter. The sensitivity is approximately 1 dB/V. Rotating the front-panel AMP- 
TD CAL adjustment through its range causes a 6V change in the DC level of P2-14. 



Appendix 

Throughout the analyzer, DACs are used to implement the R-2R ladder network. Typically they are con- 
nected as in Figure 9-85. 

Figure 9-85. 10 Bit Binary Multiplying DAC 

A simplified schematic of the circuitry is shown in Figure 9-86. 

Figure 9-86. Simplified Schematic o f  10 Bit DAC 

The circuit is an inverting summing amplifier. The transfer equation is: 

In the 8568A, R is IOK, N is 10 and RFB is 10K, thus if all bits are selected: 

VREF is generally a fixed voltage. In the Sweep Attenuator, a & 5V ramp is used for VREF. 

Note that gain error can cause an initial error of 0.3% in the maximum voltage. 
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Table 9-35. A22 Frequency Control, Replaceable Parts ( I  of 4 )  

Mfr 
Code 

28480 

56289 
56289 
5b289 
28480 
28480 

56289 
56289 
5b289 
28480 
56289 

28480 
56289 
28480 
28480 
56289 

28480 
56289 
56289 
28480 
28480 

28480 
28480 

56289 
28480 

56289 
72136 
28480 
28480 
28480 

28480 
56289 
56289 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 

28480 
?a480 
28480 

28480 
28480 

28480 
28480 

28480 
28480 
28480 
28480 
28490 

26480 
d848U 
28080 
0071 3 
34713 

04713 
04713 
28480 
28480 
28480 

28480 
28080 
28480 
28480 

Reference 
Designation 

A22 

A22C 1 
A22C2 
AZZC3 
A22C4 
A22C5 

AZZCb 
A22c? 
A22c8 
AzzCV 
A 2 2 c i 0  

A 2 2 C l l  
A Z 2 c l 2  
A 2 2 c l 3  
A22c14 
A22c15 

A22c16 
A22CI7 
A z z c l 8  
AZ2Cl9 
A22CZO 

AZZC21 
A22CZZ 
AZ2C23 
Az2c24 
APZC25 

AZZC26 
A22C27 
A22c28 
AZZC29 
ALPC30 

APZC31 
A22C32 
A22C33 

AZZCRI 
AzzCRa 
4 2 2 c ~ 3  
ApZCR4 
AzzCRS 

A2ZCR6 
4 ~ 2 c ~ 7  
A22CR8 

A22D8i 
A22D82 
A22083 

A22J1 
A27JlMPl 

:::J": 
Q Z J U  

C22L l  
AZZLZ 
A22L3 
122L4  
A22LS 

42201 
A22Qd 
A2203 
A2204 
A2205 

A220b 
A2207 
A2208 
A2209 
A22010 

b2201 I 
A22012 
C22QlS 
A2ZQl4  
A22015 

Mfr Part Number 

85680'60012 

15OD22SXPU2OA2 
150Dl56X902082 
150D15bX902082 
o lbo -3448  
0100-2253  

150D225X9020A2 
150D225XPUZOA2 
150DZZS~9020A2  
0 l b 0 - 2 0 5 5  
1 5 0 D 2 2 5 ~ 9 ~ 2 0 1 2  

0160-2055 
lSOD22SXPU2OAZ 
0160-3448 
0160.3448 
~ S O D Z ~ S X V O ~ O A Z  

0160-3402 
30D107C025002 
1 5 0 ~ 2 2 5 X 9 0 2 0 P d  
0160-t?fOb 
0160-2201 

0 lbO-2055 
0160.20)5 

150D15SX9020AZ 
0160-2055 

LSODJJbX9UiOBZ 
DMlS~2OIJO3OOWV1CR 
0160-2055 
OlbO-SP48 
0160-2055 

0 lbO-2204 
C067F251H472MS22.CDh 
150D225X9020b2 

1901-0376 
1901-0040 
1901-0040 
1901.0040 
1901-0050 

1901.0040 
1901-0040 
lP01-0040  

5082.4584 
5082-4584 
5082-4584  

1200-0508 
1251-4459 

1250-0543 
1259-0543 

08558-80011 
08558-80011 
0 8 5 5 8 - 8 U 0 l l  
9100-1651 
9100.1b48 

1454-0023 
1854-OQ75 
1854-OUZ3 
2N3053 
2 ~ 3 1 5 1  

2N3251 
?N3055 
1854-UU25 
1.954-0071 
1854-0011 

1953-0510 
1854-0011 
1855-0020 
1855-0209 

- 

HP Part 
Number 

85680-60012 

0180-0197 
0180-1746 
0180-1746 
0160-3448 
OlbO-2253 

0180-0197 
0180-0197 
0180-0197 
Olb0-2055 
0180-0197 

0160-2055 
0180-0197 
OlbO-3448 
0160-3448 
0180-0197 

0160-3402 
0180-0094 
0180-0197 
0160-2306 
OlbO-2201 

Olb0-2055 
0160-2055 

0180-1745 
0160-2055 

0180-0229 
0140-0198 
0160-2055 
Olb0-5448 
0160-2055 

0160-2204 
0160-4298 
0180-0197 

1901-0376 
1901-0040 
1901-0040 
1901-0040 
1901-0050 

1901.0040 
1901-0040 
1901-0040 

1890.0487 
1990-0487 
1990-0987 

1200-0508 
1251-4459 

1250-0543 
1250-0543 

08558-80011 
08558-80011 
08558-80011 
9100-1651 
9100-Lb48 

1854-0023 
1894-0075 
1854-0023 
1854.0039 
1851-0007 

1853-0007 
1854-0039  
1854-0023 
1854-0071 
1854-0071 

1853-031b 
1854-0071 
1855-0020  
1855.0209 

Q ~ Y  

1 

9 
2 

Y 
1  

7 

1 
1 

1 
1 

1 

I 
1 

1 
I 

1 
6 

I 

3 

1 
1 

2 

3 

1 
1 

3 
1 

o 
2 

9 

2 

1 
1 

Description 

BOARD ASSEMBLY, FWEWUENCY CONTROL 

CAPACITOR-FxD 2,2UF+-IUX 2OVDC TA 
CAPACITOR-FXD ISUF+-10% ZOVDC T L  
CAPACITLIS-FXD 15UF+-10% 2oVDC TA 
CAPACITOR-FXD IOOOPF + - L O %  lKVDC CER 
CAPACITOR-FXD b.8PF t-,25PF 5OOVDC CER 

CAP~CITDP-FXD 2,2UC+-LUX 20VDC TA 
CAPACITOR-FXD 2.2UF*-lOX 2OVDC TA 
CAPACITOR-FxD 2,2UF+-10% ZOVDC T I  
CAPACITO*-FXO .01UF t 8 0 - 2 0 %  IOOVDC CEP 
CAPACITOR-FxD Z.ZUF+-10% ZOVDC T I  

CAPACITOR-PXD .OIUF t 8 0 - 2 0 %  IOOVDC CER 
CAP~CITOR-FXD 2,2UF*-LOX 2OVDC TA 
CAPACITOR-FXD IUOOPF + - l o %  lYVOC CEW 
CAPACITOR-FxD l000PF  OX IKVDC CER 
CAPACITOR-FXD 2,2UF+-10% ZOVDC T I  

CAPACITOR-FXD IUC t - 5 %  SOVDC MLT-POLYC 
CAPACITOR-CXD 100UF+75-10% 25VDC AL 
CAPACITOR-FXD 2,2UF+-10% 20VDC TA 
CAPACITOR-FXD 27PF +-5% 3OOVDC MICA 
CAPACITOH-CXD 51PF +-5X 300VDC MICA 

CAPACITOH-FxD -0 IUF  +80-201  IOOVDC CER 
CAPACITOR-PxD .OIUF +BU-ZOX lOOVDC CCR 
NOT ASSIONED 
CAPACITOR-FXD 1,SUft-10% 2UbDC TL 
CAPACITOR-FXD ,OIUF +80-20% IOOVDC CEP 

CAPACITOR-FxD ~ ~ u F + - I o x  IUVDC T A  
CAPACITOR-CXD ZOOPF t - 5 %  300VDC MICA 
CAPACITOR-FxD .OlUF t 8 0 - 2 0 %  IOOVDC CER 
CAPACITOR-FXD 1OOUPF + - l o x  LKVDC CER 
CAPACITOR-FXO .OlUF +80-20X IOOVDC CER 

CAPACITOR-FXO 100Pf t - 5 %  3OUVDC MICA 
CAPACITOR-PXD 4700PF t . 2 0 ~  2SOVDC CER 
CAPACITOR-CXO 2,2UF+110X ZOVDC TA 

DIODE-GEN PRP 3SV SUMA 00.7 
DIODE-SWITCHING 30V SOMA 2N8 DU-35 
DIODE-8nITCHING 3Ov SOMA ENS 00-35 
DIODE-SWITCHING 3OV SOMA 2N8 DO-35 
DIODE-SnITCHING 8OV 200MA 2N3 DO-35 

DIODE.SWITCHINF SOV So"A 2N3 00.35 
DIoDE-s*ITCHI~G 30V SOMA 2NS 00-35 
DIODE-SNITCHING 3uV 5uP4 2"s DO-35 

LED.VISIBLE LUM.INTsIvCD IFa2UMA-MAX 
LED-'UISIBLC LI IM-IW%lMCD IFs20"A-MAX 
LED-VISIBLE LUM-INTWI~CO 1F820MA-MAX 

SOCKET-IC 14-CONT QIP-SLDR 
CLIP-CABLE PLUG RETAIQING-DUAL I N L I Y E  14 
nVOT USED 
CONNECTOR-RF ~ M - S N P  N PC S U - O ~ V  
COMNCCTClR-RF SPmSNP PC 50-OHM 

FILTER, COIL, SLUE 
FILTER, COIL, BLUE 
FILTER, COIL, BLUE 
COIL-kLO 750UN 5 %  9.bO ,IPDX,UULG-ND" 
COIL-MLD 5b0dU 5X Q.65 .I90X,4ULG-ND" 

TRANSISTOR NPV 8 1  TU-18 Pcm3bf'4n 
TRA~uSISTDR-DUAL bPhI Pt8750MN 
TRAhSISTOR NPk 8 1  TO-IB PDS360Mk 
TRANSISTOP kPN 2b3303S S I  10-39 P O I l u  
TRANSISTOR PUP 2Pi3251 S I  10 -18  PDmJbOW* 

TRAN$IsToR pNp 2P3251 S I  70-18 pDS3bOMn 
TRA~SISTOK NPN Z A I J ~ ~ ~ S  3 1  T O - 3 9  PU=IW 
TPAVSISTUR NPN 5 1  10-18 PDa3bOn* 
TFAIVSISTOU NPN 8 1  PD=300Cu FTm200YYZ 
TRbh3ISTD9 Y P Y  S I  POa300Vw FTa200MHZ 

TRA~SISTOR-DUAL PhP P b s 5 P G ~ a  
T ~ A ~ ~ I S T O W  NPN 8 1  p b a 3 0 9 h  F T M ~ O O M H Z  
TUALSISTUY J-FET N-CHbh D-h'ODE TO-18 Y I  
TRAhSISTCR J-FET P-CHbN 0-"ODE 9 1  
hOT AYSIGNED 



Table 9-35. A22 Frequency Control, Replaceable Parts ( 2  o f  4 )  

Mfr 
Code 
28480 
17856 
28480 
01295 
28480 

28480 
04713 
28480 
04713 
28480 

28480 
28480 
28480 
28480 

24546  
28480 

24546 

24546  
28480 
19701  
24946  
24946  

24546 
24546  
24546  
24546  
24546  

24546  
28480 
24546  
24546 
24546 

28480 
20940 
20940 
20940 
28480 

2U546 
28480 
19701  

20940 
20940 
24546 
24546  
02111  

24546 
24546 
24546 
02111  
24546  

24546 
24546 
24546  
28480 
24546  

24546  
24546  
24546  
24536  
24546  

28480 
24546 
24946 
28USO 
2454b  

2454b  
24546 
ZU54b 
19701  

Reference 
Designation 

AZ20 lb  
A22P l7  
4226118 
422019 
A22020 

422021 
122022  
A22023 
A z z P ~ U  
4 2 ~ ~ 2 1  

427026 
A22027 
A22Q28 
A22QZ9 

AZZRl 
A22R2 
A22R3 
AZZRV 
A z z R ~  

AZZRb 
A22R7 
A22138 
AZZR9 
A22R l0  

A22Ri 1 
4 ~ 2 ~ 1 ~  
1221313 
A22R14 
AZZRl5 

APZRlb 
AZZRl7 
A22Rl8 
A22R lq  
A22R20 

422'321 
APZRLZ 
A22R23 
A22A24 
A22R25 

A22R26 
AZZR27 
A22R28 
422R29 
AIZRSO 

A22R31 
A22R32 
A221333 
A22R34 
122135  

hZZR36 
422R37 
A22R38 
I p p R 3 9  
C Z Z R ~ O  

A22R41 
APLRYZ 
A.?ZR43 

:::;:: 
A22R46 
AZIR47 
A2ZR48 
A Z Z R U ~  
AzzRSO 

A22R51 
A22R52 
AZZR53 
AZ2R54 
AZ2R55 

4ZPRSb 
h22R57 
A22R58 
AzzRSP 
A22RbO 

Mfr Part Number - 
1854-0071 
2N4117A 
185P-0071 
2 ~ 1 7 9 9  
1854-0071 

1854-0071 
2N1051 
1853-0316 
ZN3051 
1853-0001 

1853-0020 
1856-0011 
1854-0071 
1854-0071 

C4-1f8-TO-IORO-F 
2100-17)s 

C4-1/8-T0-7501-F 

C0-1/8.TO-S11R-~ 
2100-1760 
M C 4 C 1 ~ 8 ~ 1 0 - 9 O V l - *  
C4-118-TO-5IlR-F 
C S . ~ / ~ - ~ O - I I O ~ - C  

C4-1/8-T0-5111-F 
C 4 - 1 / 8 - t 0 - 5 l R l - i  
C4-1/8- t0-1001- f  
C4-1/8-TO-1001-F 
C4-1/6-T0-1001-r 

~ 4 - 1 / 8 - T O - l 0 O l - F  
2100-1156 
C4*1/8-T0-8251-F 
C4-1/8-TO-lOOZ-F 
C 4 - 1 / 8 - 1 0 - 5 l l l - F  

0 8 1  l .?Wl 
140-1/10-1002-T 
140-1/20-1002-1 
1 4 0 - l f 2 0 - 1 0 0 2 - t  
2100-1755 

C4-1/8-T0-1002-F 
0698-5430 
~ ~ 4 ~ l l 6 - ~ 0 - 1 1 1 ~ - ~  

140-1120-1002-T 
140'1f20-1002-1 
C4-1/8-TO-4641-P 
~ 4 - 1 / 8 - t 0 * 1 0 0 1 - ?  
43P101 

C4-1/8-T0-1003-P 
~ 4 - 1 / 8 ~ 1 0 - 1 0 0 1 - F  
C4-1/8-70-1002-r  
43P103 
C4- l / 8 -To -5112- r  

~4-1/8-T0-825i3-F 
~ 4 - 1 / 8 * t O - b 8 l Z - F  
C4-l/8-TO-101-F 
0811-BY92 
C U - ~ / B - T O - ~ O O ~ - F  

CP-1/8.T0-562~-F 
C4-1/8-?0-178R-F 
~ 4 - 1 / 8 ~ T O ~ 4 2 2 l ~ P  
CU-I/B*TO-IZ~~-F 
~ 4 ~ 1 / 8 ~ t O ~ ) l b l ~ ~  

0811.3492 
~ 4 - 1 / 8 - T O - l O l - f  
C4-1/8-T0-3161-F 
0698.3393 
C4-1/8-TO-5111-F 

C4-1/6-T0.5111-F 
CU.1/8-T0-4b4l-F 
C4-1/8-TU-4641.F 
MF4Cl/B-T0-6191-f 

- 

Qty 

1 

1 

1 

1 

HP Part 
Number 

1854-0071 
1855-0305 
1854-0071 
1855-0451 
1854-0071 

1854-0071 
1054-0039 
1853-0316 
1454-0039 
1853-0001 

1853-0020 
1854-0071 
1854-0071 
1854-0071 

0757-0146 
2100-1755 

0757-0440 

0757.0416 
2100-1760 
0757-0288 
0757-0416 
0757-0443 

0757.0438 
0757-0394 
0757-0280 
0757-0280 
0757-02*0 

0757-0280 
2100-1756 
0757-0441 
0757-04U2 
0757-0438 

081 1-3491 
0811-1185 
0811-114s 
0811-1185 
2100-1755 

0757-0402 
0698-5439 
0698.8122 

0811-1185 
0811-1185 
0698-5155 
0757-0180 
2100-3103 

0757-0465 
0757-0280 
0157-0442 
2100-3103 
0757-0458 

0757.0463 
0757-0461 
0757-OUOl 
001  1-3492 
0757-0465 

0757-0417 
0698-3439 
0698.3154 
0757-0274 
0757-0279 

0811-3492 
0757-040 1 
0757-0279 
0698-3393 
0757-0438 

0757-0438 
0698.3155 
0698-3155 
0757-0290 

Description 

TRAYSISTOR NPN 8 1  p D . 3 0 0 ~ ~  FT.ZOOMHZ 
TRANSISTOR J-PET 2h41174 N-CHAN 0-MODE 
TRANSISTOR NPN S I  POn3OOMw FT.2OOMYZ 
TRANSISTOR PNP 2N3799 9 1  TO-18 Po83bOMW 
TRANSISTOR NPb 8 1  PU830OMw FT*200MHZ 

TRANSISTOR hPN 8 1  P083OOMfl F T I ~ o O M H Z  
TRANSISTOR NPN 2R3053S 8 1  70.39 PD8lW 
TRANSISTOR-DUAL PNP PDWSOOMM 
TRANSISTOR NPN ZN3053S 8 1  10-39 POalW 
TRANSISTOR PNP S I  70-39 POWb00Mw 

TRANSISTOR PNP S I  P08300Mb+ FT.150MHZ 
TRANSISTOR NPN 8 1  PD83OOCW FT8200MHZ 
TRPNSISTOR NPN SI PD=~OOMW FT=POOMHZ 
TRANSISTOR NPN 8 1  PD83OOMfl FT8200MHZ 

YOT 4SSIGNCO 
RESISTOR 10 1X ,125wi F TC.O+-100 
RESISTOR.T@MR 100 5 %  WY BIDE-AOJ 1-TUN 

1 
NOT ASSIGYEO 
RESISTOR 7,5K 1X ,125W F TC*Ot-100 : I 

3 
1 
I 

1 

5 
1 
8 

1 
1 
9 

1 
7 

1 
1 

5 

Z 

1 

1 
4 

1 
1 
1 
2 
6 

1 

2 

RESISTOR 5 1 1  1X ,125W F TC.O+-100 
RESISTOR-TRMR 5K 5 %  HW SIDL.4DJ 1-TRN 
RESISTOR 9,09K 1% ,125C F TC.01-100 
RESISTOR 511 1X ,125W F TC.O+-100 
RESISTOR 11U 1 %  ,125W F TC80t-100 

RESISTOR 5 . 1 1 ~  IX , 1 2 5 ~  r TC.O+.~OO 
RESISTOR 51.1 1% ,125W r TC.0t-100 
RESISTOR 1K 1 %  ,1251 F TCwUt-100 
RESISTOR 1Y 1% ,125W F TCm01-100 
RESISTOR IK IX ,125H F ~ c * 0 + - 1 0 0  

RESISTOR l K  1X ,125k F TtmO+-100 
RESI~TOR-TRMR 200 5X W W  SIDE-AOJ 1-TRN 
RESISTOR 8 . 2 5 ~  tX ,125k C ~ ~ 8 0 1 - 1 0 0  
RESISTOR 10K 1X ,125W F TC.0)-100 
RCSISTOP 5 , l l K  1% ,125R F TC.O+-100 

RESISTOR 24.7K 1% .O5W PWW TC.O+-10 
RESISTOR lOK ,01X .ul25W PWW TC80+-10 
RESISTOR 10K 01s  0125W PWW TC80+-10 
REIISTOR 1oK :OIX :0125w PkN TC801-10 
RES~STOR-TRMR 100 5 %  WC SIDE-ADJ 1-TUN 

NOT ASSIGNED 
RESISTOR IOU 1% ,125R r TC.U+-100 
RESISTOR 1K .25X ,125W F TCwO+-50 
RESISTOR 111  - 2 5 %  ,125h F TC.01-100 
NOT ASSIGNED 

RESISTOR 1OK .OlX , 0 1 2 5 ~  PWW Tc*O+-10 
RESISTOR 10U .OlX ,0125W PWN T C ~ 0 + ~ 1 0  
RESISTOR 4.bUK 1 %  ,125H F TC80t-100 
RESISTOR I K  I X  ,125fi F T C r O l ~ l O O  
RESISTOR-TaMR 1OK 1OX C BIDE-AOJ 17-TRN 

RESISTOR AOOK I X  ,125k F TCEO+-100 
RESISTOR 1K 1 1  , 1 2 5 ~  F TCWO+-100 
RESISTOR !OK 1X , 1 2 5 ~  F TC.01-100 
SFSfSTOR-TRMR IOK 1OX C S I D E - ~ D J  17-TUN 
RESISTOR 51.1K 1X ,125W F TC*O+-100 

RESISTOR 8 2 . 5 ~  1% ,125W F TC.01-100 
RESISTOR 6 8 . 1 ~  1 %  , 1 2 5 ~  F TCsU+-lUO 
RESISTOR 100 1% ,125h F TC.U+-100 
RESISTOR 133 IX I Z ~  P W  T C ~ O * - 2  
RESISTOR 100K 1% . lZSn  F TC.O+-100 

RESISTOR 562 1 %  , 1 2 5 ~  F TC.U+-100 
RESISTOH 178 IX , 1 2 5 ~  F ~ ~ 8 0 + - 1 0 0  
RESISTOR *,22K 1X ,125W F TC.O+-100 
@EYISTOR 1 21K 1 %  125b F TC.0*-100 
RESISTOH 3 : l b ~  1% :125h F 7ca0* -100  

RESISTOH 133 1X 1Zw pw TC*Ot-2 
RESISTOR 100 1% , 1 7 5 ~  F TC.01-100 
RESISTOR 3,lbY 1X ,125W C TC801-100 
RESISTOR 28.7 1% .5w F TC.01-100 
RESISTOR 5 , l l K  1% ,125W F TC*O+-loO 

RESISTOR 5 . 1 1 ~  1% , 1 2 5 ~  F T C W U + - ~ O O  
RESISTOR 4,bUK 1 %  ,125tq f TC.0)-100 
RESISTOR 4.bUK 1% ,1254 F TCKUI-100 
RESISTOR 6,19< 1% ,125n F TC=0+-100 
hOT PSSIGhED 



Table 9-35. A22 Frequency Control, Replaceable Parts (3  o f  4)  

Reference 
Designation 

A22Rbl  
AEIRCI 
1221363 
A22R64 
A22RbS 

~ 2 2 R 6 b  
AZ2Rb7 
b22i368 
A22RbV 
A22R70 

A 2 2 ~ 7 1  
A2ZR72 
l 2 2 R 7 3  
AZ2R74 
422R75 

A22R76 
AzzRTT 
A22R78 
AZZR79 
AZZReO 

:::::: 
~ 2 2 ~ 1 3  
ApzR84 
A221185 

~ Z 2 R 8 b  
AZZR87 
AZLR88 
l 2 2 R 8 9  
422R9O 

422R9 l  
A22RvZ 
AZZR93 
b22R94 
A22R9S 

A22R96 
AZIR97 
A22R90 
AapR99 
APZRIOO 

A 2 ~ ~ l O t  
AzoRIOZ 
AZLRIO3 
A22R104 
Az~RIoS 

A22RLob 
A22R107 
~ 2 2 ~ 1 0 8  
A22RlO9 
k22R1 10 

~ L I ~ I  11  
A Z Z R l l 2  

~ 2 2 c 1 3 : :  
A22R113" 
A22R-113:: 
A22R113:' 
A22R113- 

b22R114 
AZZRIIS-  
A22R119 
AZZRIZO 
AZLRL21 

~ O Z R I ~ Z  
f i ~ Z R I 2 3  
A22R124 
A22R125 
422R126 

422RIZ7 
A22R128 
CZZRI29 
422R130 
422R131 

A221132 
A22R133 
A22R134 
A22R135 
A22R136 

Mfr 
Code 
28480 
24546 
28480 
28480 
19701 

30983 
24546 
24546 
24546 
24540 

24546 
24546 
24546 
24546 
24546 

24546 
znseb  
19701  
24546 
24546 

28480 
19701 
03888 
19701 
24546 

24546 
24546 
O Z l i l  
28480 
2454b 

02111 
24546  
2U54b 
U2111 
24546 

24546 
24546 
14546  
O I l 2 l  
24546  

245Ub 
24546 
24546 
24546 
2454b 

24546 
24546 
24546 
19701  
24546 

24546 
2454b 

24546  
24546  
24546  
28480  

ZUSUb 

20546 
EU54b 

24540 
2u5u0 
24546 

2U5Ub 

24546 
2454b 
Zu5Uo 
20940 
20940 

26U8U 
28U80 
28480 
28480 
2bUb0 

Mfr Part Number 

0698-5398 
Co.l/b-TO-101-F 
0698-3398 
2100-1755 
MF.I/Z-TO-15RU-F 

~ T 5 0 X l O 3  
CU.I/~.TO-~~ZZ.F 
C4.I/8-f0.2152.~ 
c4.I/B-T0-1001-C 
~ 4 - l / # - l O - I O O 2 - f  

C 4 - 1 / 8 - T u - l 0 0 1 - ~  
CU- l / l -TO-2372- f  
C4-1/8-fO-L372-F 
c4-1/8-TO-2372- f  
CU-118-TO-2372-F 

CU~I/8-TO.2372-F 
C4-1/8-TO-2372-* 
w F ~ C ~ / ~ - I O - U O O Z - C  
~4 -1 /8 -TO-2153-F  
C4-1/1-70-1333-F 

0698-1848 
MF4Cl/8-TO.WOOL-C 
pMt55-1/8-TZ-2UUZ-C 
~ F U C l / ~ . T O - l 3 3 2 - P  
CU-I/8-TO-1002-P 

C O - I / ~ - T O - I O O ~ - F  
Ch1 /8 -T0 -1212-F  
43P202 
0698-3457 
~4 -1 /8 -TU-237K-F  

4 3 ~ 5 0 0  
~4 -1 /8 -T0 -383R*F  
CU-l/8-TO*4222-F 
43PIb2  
CU-I/~-TO-J~CI.F 

~ 4 - 1 / 8 - T 0 - 3 4 8 1 - F  
C4.1/8-10-5622.C 
C4-1/8-T0-1213-F 
c633S5 
C4-1/8-TU-UbUI-F 

C ~ - l / 8 * 1 0 - 1 9 6 2 - F  
CU-l/B-TO-3161-F 
CU.l/8-TO-l0l.F 
C4-1/8-T0-5111-F 
t ~ - l / B ~ T 0 - 3 1 6 2 - ~  

CU-I/@-TO-IORO-F 
C0.1/6-T0-3lbR-F 
C~.~/B.TO-IOOZ-F 
MCUCI/8-TO-blPl-P 
CU-l/8-TO.1621-P 

C4-118-TU-1902-F 
CU-I /B-TU-4b4l -F 

C4-1/8-TO-8252 F 
C4-1/8 70 -1003  F 
C4-118 70 -1783  F 
0698 -3460  

C 4 - l / B - ~ ~ - i ~ 0 3 - F  

C U ~ 1 / 8 ~ T O - 3 8 3 L - F  
cU-1/8-TO-5b3l -P 

tU.l/d-Tu-3832-F 
CP-118-TO-3161-F 
~ 4 - 1 / 8 - t U - 3 1 b 1 - F  

C4-l/U-TU-511U-P 

Ci1-1/b-To-1212-' 
CU- I /~ -TU- IOLJ~-F  
CU- l /8 -Tu - l621 -F  
140- l /20-1UUZ-T 
]U0-1/OL0-1002-T 

Ob98-05b0 
rl698-63bQ 
0698-6360 
069P-8949 
0696.6948 

HP Part 
Number 

0198.3398 
0757-0401 
0698.1398 
2100-1755 
0757-0795 

2100-a522 
0757-0447 
0757-0199 
0757-0280 
0757-0442 

0757-0280 
0698-3158 
0698-3158 
0691.3158 
0691.3158 

0198-3158 
0698.3158 
0691-1421 
0698.1454 
0698.3411 

0698-8848 
0698-7421 
0698-3194 
0157-0289 
0751-0442 

0757-0442 
0757-0444 
2100-3109 
0698-3057 
0698-3402 

21  00-3052 
0691-3446 
0698-3450 
2100-3154 
0757-0279 

0698-3152 
0157-045P 
0751-0274 
0683-3355 
0608.3155 

0698-3157 
0757-0279 
0757-0401 
0151-0438 
0698-3160 

0791.0346 
0698-3044 
0757.0442 
0157-0290 
0757-0428 

0757-0442 
0698.3155 

0757-0463 
0757 -0465  
0698 -3243  
0698-3460 

0757-0465 

0698-3161 
0698-3161 

0698.3161 
0757-0279 
0757-0279 

0757.0416 

0757-0444 
0757-0442 
0 ? 5 l . n ~ 2 8  
0811.1185 
0811.11e5 

0698-6360 
0698-6360 
0699-6360  
0698-8949 
0698-8948 

Q ~ Y  

2 

I 

I 
1 
I 

6 

2 
1 
1 

I 

1 
1 

2 
1 
I 
1 

1 
1 
I 
I 

1 
I 

1 

1 

I 

1 

2 

2 
4 
1 
1 

3 

3 

1 
1 

Description 

9ESISTOR 46.4 1X ,5* F TC.01-100 
RESISTOR 100 1% , 1 2 5 ~  C TC=O+-100 
RESISTOR 46.4 1 %  .5W F TC.Oi.100 
RESISTOR-TRMR 100 5% hW SIbE-ADJ 1-TRM 
RESISTOR 75 1% .5n F TC.O+-LOO 

RESISTOR-TPW I O N  IUX c SIDC-~DJ I-TRN 
RESISTOR 1b.LK 1% .125W F TC.O+-100 
RESISTOR 21.5K 1% ,125W F TCm0+-1~0  
R E ~ I S T O R  1K 1X ,125k C TCmU+-100 
RESISTOR IOK 1% ,125W F TC8Ut-100 

RESISTOR I N  l X  ,1258 F T C ~ O + - I U O  
RESISTOR 23.7K I X  ,125W F TC.Ut-100 
RESISTOR 23.7K 1% ,125h * TC.O+-lO0 
RESISTOH 2 3 . 7 ~  1% , 1 2 5 ~  f TCm0+-100 
RESIITOR 23.7K 1% ,125W F TC.01-100 

RESISTOR 2 3 . 7 ~  IX , 1 2 5 ~  c TC.O+-IOO 
RESISTOR 2 3 . 7 ~  IX - 1 2 %  r TC=O+.IOU 
RESISTOR 4OK - 2 5 %  , 1 2 5 ~  F TC.U+-100 
RESISTOR 215K 1% ,125b F TC.O+-100 
RESISTOR 1 3 3 ~  IX ,125h F ~ C = o + - l o ~  

RESISTOR 57,2K 25% ,125h F TC@0*-100 
RESISTOR 40K . Z ~ X  , 1 2 5 ~  F TCmO+-100 
RESISTOR 20K ,251 , 1 2 5 ~  F TC.U+-50 
HESIBTOR 13.3K 1 %  ,125W F TC.O+-IOF 
RESISTOR 10K I X  ,125" TC.0t-LOU 

RESISTOR IOK 1% , 1 2 5 ~  F T t i 0 + - 1 0 0  
RESISTOR 1 2 . 1 ~  1% ,125k f TC.d*-100 
RESISTOR-TqMR 2K IOX C SIDE-bDJ 17-TRN 
RE8ISTOR 31bK 1 %  , 1 2 5 ~  F TC.0+-100 
RESISTOR 237 1% ,125k C TcaO+-100 

RESISTOR-TRMR 5 0  20X C gIDE-AOJ 1 7 - 1 ~ N  
RESISTOR 383 1% , 1 2 5 ~  F TC.0*-100 
RESISTOR 42.2K 1% , 1 2 5 ~  F lc.01-100 
RESISTOR-TRMR 1K IOX C SIDE-AOJ I7.TRk 
RESISTOR 3.164 1% ,125W F TC.u+-!OU 

RFSISTOR 3.48K 1% .125r1 f TCmO+-100 
RESISTOR 5 6 . 2 ~  1% , 1 2 5 ~  F TCWU+- IUO 
RESISTOR 1.ZIK 1% ,125v F TC@O+-100 
RESISTOR 3.3'4 5X e25W FC TCC-900/+110v 
RES1STOR 4 . 6 4 ~  1% ,125h F TC.U+-100 

RESISTOR 19.bK 1% ,125W f TCsO+-lOO 
RESISTOR 3.16K I X  ,125" TCa0+-100 
RESISTOR L O O  I X  , 1 2 5 ~  F TC.0+-100 
RESISTOR 5.11K 1% .125N F TC.U+-I00 
RESISTOR 31.bK 1% ,125W C TC@0+-100 

RESISTOR 10 1% ,125W F TC=O+-100 
RESISTOR 316 1% ,125h F 1~.0+-100 
RESISTOR IOK 1% ,125b F TC.u+-100 
RESISTOR 6, lQK 1% ,125" F TCSOt-100 
RESISTOR 1.62K 1% .125c F TC.U*-100 

RE81STOY I O K  1% ,125W F fC.Ut'100 
RESISTOR 4.64K I X  ,125w F Tc.01-100 

RESISTOR 8 2 . 5 K  19  ,125W F TC=O+ 100(V=6.6-6 73) 
RESISTOR lO0K  19  ,125W F TC=O+ 100(V-6.74-6.87)  
RESISTOR 178K 1: . i 25W F TC=O+ lOO(Vr6.88-7 03)  
RESISTOR 422K  1 0  ,125W F TC-O+-1OO(V=7 04-7.19)  
OPEN (V-GREATER THNd 7 19)  

R E S I S T O R  100K 1% ,125c F rC=Oi -100  

kOT ASSIGNED 
RESISTOR 38,3K 1% ,125n F TC.0+-1ou 
RESISTUR 3 8 . 3 ~  1% ,125W F TC.U+-100 

RESISTOU 58,Jk 1% .125W F TC.O+-lQU 
M E S T S T O R  3 . 1 6 ~  I% , 1 2 5 ~  F T C ~ O + - I O U  
RESISTOR 3.lbK 1% ,125" F TC.U+-1OC 
N O T  ASSIGNED 
RESISTPR 511 1X ,1250 F TC.01-100 

RESISTGY 12.lK 1% .1d5V F TC.b+-LbO 
UESISTDW 10K 1 %  ,125, F Tt3U+.!UO 
RESISTCk 1.62K 1 %  ,1?5L F TCatl+-100 
RESIST9X 1Un .O1% .11Z51+ Pnd TCxO+-lO 
RESISTGU IOK . O l %  ,cj lZ5* P k *  TC.O+-IO 

RES~STUR 1 0 ~  - 1 %  .125k F TC=O+-LS 
CESISTOR 10K ,1X 0 1 2 5 ~ ,  F 1C=0+-25 
K E S I S ~ O R  I O K  ,IX , 1 2 5 1 ~  F T C ~ O + - 2 5  
RESISTOR OLd.37K . lX  ,125c F TC'U+-25 
RESISTOH 1 9 . U b ~  ,1X ,1251 F TCsO+-25 



Table 9-35. A22 Frequency Control, Replaceable Parts (4 of 4) 

Reference 
Designation 

422TP l -  
A22TPl7 

AZZUl 
A22UZ 
~ 2 2 ~ 3  
A22U4 
A22U5 

AZZU6 
AZ2U7 
A22U8 
A22U9 
A Z ~ U I O  

A 2 2 U l l  
AZZU12 
)Z IU13  
A2PUL4 
A22Ul'J 

A 2 2 u l 6  
A22Ul7 
422U18 
ABZulq 
A22U20 

A22U2l  
A22U22 
AZZU23 
A22U24 
A22U21 

A22U2b 
A22U27 
A2ZU28 
C22U2q 
APZU80 

A 2 2 u l l  
Air2U32 
1221133 
122U34 
422U lS  

A22U36 

A22VRl- 
A22VRU 
A22VRs 
A 2 2 ~ R 6  
AZZVR7 

A22VR8 
422VR9 

Mfr 
Code 

28480 

06665  
06665  
06665  
28480 
27014 

28480 
27014 
0 6 6 6 1  
28480 
o m s  
27014 
0 6 6 6 5  
O66bS 
28480 
27014 

28480 
28480 
27014 
27014 
27014 

1 4 M 4  
0 1 2 9 1  
0 1 2 9 1  
0 1 2 9 1  
0 1 2 9 1  

01291  
0 1 2 9 1  
01295 
27014 
01295 

01295 
01291  
01295 
01295 
01295 

01291  

28480 
28480 
24046 

28480 
28480 

28480 
28480 

Mfr Part Number 

0)60=0124 

OP-05CJ 
OP-05CJ 
OP-05CJ 
1826-6448 
L t 2 1 6 )  

1826-0448 
L r l 3 3 3 I D  
OP-OYCJ 
1826-0448 
o r - 0 5 5  J 

LM399H 
OP-05CJ 
OC-OSCJ 
1826=0&48 
LCZshH 

1826.0092 
1826-0092 
L t 2 S b n  
LF256H  
N r l 3 3 3 3 D  

LM324-4 
8 ~ 7 4 ~ 8 1 7 4 N  
8 ~ 7 4 ~ 8 1 ? 4 ~  
8 N 7 4 L l l l Y N  
8 N 7 4 L 8 i 7 I N  

8N74L1174N 
(N74L I l?UN 
8 N 7 4 L I i 7 4 N  
L t l 3 3 3 1 U  
8 ~ 7 4 ~ 8 1 7 4 ~  

8N74L8174N 
8 ~ 7 4 L 8 1 7 4 N  
8 N l Y L ~ i l Y N  
8 ~ 7 4 L 8 1 7 4 N  
8 ~ 7 4 ~ a l 3 8 ~  

8N7YL8OON 

1902-0184 
1902-?019 
l C 8 I 3  

1902-3036 
1902-$036 

1480.0073 
4040-0750 

HP Part 
Number 

0360-0124 

1826 -0229  
1826 -0229  
1826 -0229  
1826.0448 
1826.0371 

1826-0048 
1826-0416 
1821-0229 
1826-0448 
1126-0229 

1902-0900 
1826 -0229  
1826-0229 
1826-0448 
1826-0371 

1826-0092 
1826-0092 
1826-0371 
1 8 2 6 - 0 3 7 1  
1826-0417 

1826-0161 
1820-1106 
1820-1191  
1820-1196 
1820.1 196 

1820-1 106 
1800-1196 
1820-1196 
1826-0411 
1820-1196 

1820-1196 
1820-1196 
1820-1196 
1820-1196 
1820-1216 

1820-1197 

1902'0184 
190Z-3059 
1902-0013 

1q02.3036 
1902.3036 

1480-0071  
4040-0750 

ow 

17 

7 

4 
4 

2 

1 

2 

1 
1 

1 
12 

1 

1 

1 
1 
1 

2 

2 
2 

Description 

COktdECTOR-SGL CON1 P IN  ,0q-IN-BSC-81 PND 

I C  OP PSlP TO-99 0% 
I C  OP AMP TO-99 05C 
I C  OP AMP TO-99 05C 

I C  OP IMP TO-99 

l c  S ~ I l c H  16-D!P-C 
I C  OP AMP TO-99 05C 

IC OP AMP TO-99 0 5 c  

DIODE.ZNR b,95V SX TC8).0002X 
I C  OP AMP TO-99 05C 
I C  OP AMP TO-99 05C 

I C  OP AMP 79-99 

IC OP  AMP TO-99  
I C  OP PVP 10-99 
I C  OP AMP 19-99 
I C  OP AMP TO-99 
I C  SWITCH 16-DIP-C 

I C  324 OP AMP 14-DIP-P 
IC F C  T ~ L  ~8 0 -TYPE POS-EDGE-TRIG C O M  
I C  t F  TTL L8  D-TYPE POS-EDGE-TRIG COM 
I C  FC TTL L8  D-TYPE POa=tDGE-TRIG COM 
I C  F r  T T L  L8  D-TYPE POB-EDGE-TRIG COM 

IC  CF TTL L 8  D - T Y P ~  POS*LDGC-TRIG COM 
1C CF TTL LS D-TYPE POS-EDGL.TRIG COM 
I C  CF TTL LS D-TYPE PUS-EDGE-TRIG COM 
l c  SWITCH 16-DIP-C 
I C  F r  TTL LS D-TYPE POB-EDGE-TRIG COM 

I C  FF TTL L 6  O-TYPE PO8.EDGE-TRIG COM 
I C  FF TTL LS D-TYPE POS.LDGI.TRIG COM 
I C  F r  TTL L8  D-TYPE PO8.EDGE.TRIG COM 
I C  FC TTL L 8  D-TYPE POS.EDGE.TR1G COM 
I C  DCDR TTL L8  1-TO-8-LINE 3- INP 

I C  GATE TTL L 8  NAND QUAD 2.INP 

NOT b8SIGNLD 
DIODE-ZkR 16.2V 1% DO-? PD.,UH TC8+,066X 
DIODE-ZNR 1183V 5 %  DO.? PD..UW TC8-,OSlX 
DIODE-ZNR IN823  6,2V 5 %  00-7 PDm14R 

DIODE-ZNR 3.16V 5 %  DO.? PO. 4w TC.-,o6U% 
DIODE-ZNR 3,16V 5% DO-7 P D * : ~ N  ~C8-,064X 

A22 MISCELLANEOUI PART8 

PIN-ROLL ,062- IN-DIP ,2S-IN-LO BE-CU 
CXTRPCTOR-PC BOARD RED POLYC 



Table 9-36. A22 Frequency Control, Component Locator Table 

Location 
E 3  

E 3  

E 3 

E 3  

E 3  

F 3 

F 3  

G 3 

H 3 

H 3  

A 2  

A 2  

8 3  

C3 

C3 

Reference 
Designator 

R 74 

R 7 5  

R76 

R 7 7  

R 7 8  

R 7 9  

R 8 0  

R 8 1  

R 8 2  

R83  

R 84 

R85  

R 86 

R 8 7  

R 8 8  

R 8 9  

R 9 0  

R 9 1  

R 9 2  

R93  

R94  

R 9 5  

R 96 

R 9 7  

R 9 8  

R 9 9  

R l  0 0  

R l O l  

R102  

R103  

R104  

R105  

R106 

R 1 0 7  

R108  

R109  

R l l O  

R l l l  

R 1 1 2  

R113 

R114  

R 1 2 0  

R 1 2 1  

R 1 2 2  

R123 

R 1 2 4  

R126 

R127  

R 1 2 8  

R 1 2 9  

R 1 3 0  

Reference 
Designator 

C 1 

C 2 

C3 

C4 

C5 

C6 

C7 

C 8 

C9 

C10 

C 1 1  

C12  

C13 

C14 

C15 

C16 

C17  

C18  

C19 

C20 

C21  

C22  

C24 

C25 

C26 

C27  

C28  

C29 

C30 

C31  

C32  

C33 

C R 1  

CR2 

CR3 

CR4 

CR5 

CR6 

C R 7  

CR8 

DS 1 

DS 2 

DS3 

J 1  

53 

J 4  

L1 

Reference 
Designator 

L 2  

L 3  

L 4  

L 5  

Q 1  

Q 2  

Q3  

4 4  

Q 5 

Q6 

Q 7 

Q8 

Q 9  

Q10 

Q11  

Q 1 2  

4 1 3  

Q14 

Q16 

Q17 

Q18 

Q 1  9 

9 2 0  

Q 2 1  

Q 2 2  

Q23  

Q 2 4  

Q 2 5  

Q26 

Q27 

Q 2 8  

Q29 

R 2 

R 3 

R 5  

R 6  

R 7  

R 8  

R 9  

R 1 0  

R 1 1  

R 1 2  

R13  

R 1 4  

R 1 5  

R 1 6  

R 1 7  

R 1 8  

R 1 9  

Location 
H 3 

E 2 

E 2  

E 2 

8 3  

F 2 

E 2  

A 3  

A 3 

6 3  

8 3  

E 2  

E 2  

G 2  

G 2  

G 2  

H 2 

C2 

B 3  

8 3  

6 3 

8 3  

8 2  

A 3  

A 2  

E 2  

F 2  

A 3  

D 3  

H 2 

8 2  

D 3  

G 2  

B3  

6 3  

8 2  

A 2 

C3 

C3 

B 2  

C2 

C2 

G 2  

8 2  

F 2  

G 2  

H 3  

Location 
H 3 

H 3 

G 3  

G 3  

H 3 

H 3 

H 3 

H 3 

H 3 

G 3 

G 3  

G 2  

G 2 

F 2 

F 2  

G 2 

G 2  

G 2  

G 2  

F 2 

F 2 

F 2  

G 2 

G 2  

F 3  

G 3 

G 3 

C3 

H 2 

H 2  

C3 

H 2 

H 2 

H 2 

G 2  

HZ 

H 2  

H 2 

H 2 

F 2  

H 3  

8 3  

8 3  

8 3  

C3 

C3 

E 2  

H 3 

G 2  

F 2 

G 3  

Location 
A 3  

8 3  

8 3  

8 3  

A 2  

A 2  

A 2  

A 2  

A 2  

8 2  

6 2  

8 2  

F 2  

G 2  

G 2  

G 3  

G 2 

G 2 

G 2  

G 2 

G 2  

H 2  

H 2  

H 2 

A 3 

A 3  

8 3  

6 3  

G 3 

H 3 

H 3  

H 3 

E 2  

E 2 

0 2  

D 2  

D 2  

C2  

C2  

D 2  

F 2  

E 2  

E 2  

D 2  

C2 

F 2  

F 2  

F 2 

D 2 

Reference 
Designator 

R 1 3 1  

R132  

R133 

R134  

R135  

R136 

T P 1  

TP2  

TP3  

TP4  

TP5  

TP6  

TP7  

TP8  

TP9  

T P l O  

T P l l  

TP12  

TP13 

TP14  

TP15  

TP16 

TP17  

U 1 

U 2 

U 3  

U 4  

U 5  

U 6  

U 7 

U 8 

U 9 

U 1 0  

U 1 1  

U 1 2  

U 1 3  

U 1 4  

U 1 5  

U 1 6  

U 1 7  

U 1 8  

U 1 9  

U 2 0  

U 2 1  

U 2 2  

U 2 3  

U 2 4  

U 2 5  

U 26 
j 

Reference 
Designator 

R20 

R21  

R22  

R23 

R24 

R25 

R27 

R28 

R29 

R31  

R32  

R33 

R 34 

R35 

R36 

R37 

R38 

R39 

R40  

R41  

R42 

R43 

R44 

R45 

R46 

R47  

R48 

R49  

R50  

R51  

R52  

R 53 

R 54 

R55 

R56 

R57 

R58 

R59 

R 6 1  

R62  

R63 

R64  

R65 

R66 

R67  

R68 

R69 

R 7 0  

R 7 1  

R 7 2  

R73 

Location 
G 3 

F 3 

F 3 

F 2  

F 2 

F 2 

A 2 

B 2 

8 2  

C3 

C3 

D 2  

0 2  

D 2  

D 2 

E 2 

E 2 

E 2  

E 2  

F 2 

G 2  

G 2  

H 2  

C 2 

C 2 

C 2 

C 2 

D 2  

D 2 

D 2 

D 2  

E 2  

E 2 

E 2  

€2 

E 2  

F 2  

F 2 

G 2  

G 3  

H 2 

8 3  

C 2 

C3 

C3 

C3 

C3 

D 3  

D 3 

Location 
F 2 

E 2 

F 2 

E 2  

F 2 

C2 

E 3  

E 3  

E 3  

C2 

C2 

8 2  

C2 

C2 

C2 

C3 

D 2 

A 2  

8 2  

A 3 

A 2 

B 2 

A 2 

A 2 

A 2 

A 2 

6 2 

8 3  

8 2  

B 2 

8 2  

A 3  

A 3  

A 3  

A 3  

B 3 

8 3  

6 2 

8 3  

8 3  

6 3  

B 2 

8 2  

C2 

C3 

8 3  

C3 

C3 

C3 

H 3  

H 3 

Reference 
Designator 

U 2 7  

U 2 8  

U 2 9  

U 3 0  

U 3  1 

U 3 2  

U 3 3  

U 3 4  

U 3 5  

U 3 6  

V R 5  

V R 6  

V R 7  

V R 8  

V R 9  
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Figure 9-87. A22 Frequency Control, Component Locations 
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FREQUENCY CONTROL 

FREQUENCY CONTROL CHECK 
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FREQUENCY CONTROL CHECK 

Signature Analyzer Connections: 
CLOCK 1 to  A 1 5TP2 
START T t o  A 14TP 12 
STOP- d A 14TP 1 1 

Figure 9-88. A22 Frequency Control, Signature Analysis Troubleshooting Diagram 

Spectrum Analyzer Connections: 
Jumper A 14TP12 t o  A 15TP8 
Jumper A 1 5TP3 to  A 1 5TP9 (+5V) 

Unless otherwise indicated, connect Signature Analyzer POD and Probe ground leads to  any convenient ground, and make sure HOLD and SELF TEST 
pushbuttons are out. 
Refer to  Figure 9-1 for explanation and instructions for use of signature analysis troubleshooting diagrams. 





50 - W/RE 
ZNSTRUMENT 

BUS 

A 2 2  FREQUENC Y CONTROL 
A 2 2  FREQc/EA/CY CONTROL 
85680 - 600/2 

J 3  OV TO /OV AUX ZF I SWEEP G E N _ 1 / 7 O R  ........................................................ .................................................................................................. TUNE GENERA TOR Y r o  DRfVER I w35 
S W E E P  J S E C I  
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LOCK 
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MOTHER BD 
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C5dB m 22dB -2bdBm TO -9OdSm 

FROM A 7 2 4 P M M z  FROM 4.2346 
PHASE LOCK CCxWB 
OSC/LLA~OR GENERA  OR 

Figure 9-89. A22 Frequency Control, Block Diagram 
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Figure 9-89. A22 Frequency Control, Block Diagram 

-- -- -- -- 
Y CONTROL 

0 SWEEP GENERATOR I sms/o/v 

/ R E F  OFFSET-, 
LOG CURRENT 

C O N V E R T E R 7  
+ / 5 v s  

R d 7  F A S T  SWEEP 

7 383 ". - 

, R/OZ 
I!CU / :: 3160 

- 

NOTE: Q / / A  AND Q/ /B /A/ 
54ME PACKAGE 
FOR THERMAL 
L/NK/NG.  

0 SWEEP RFFE-RENCE 
\/DL TAGE 

P3-24 ( IN)  LOB 0 -k 
P 3 - 9  ( I N J T O 5  1 - 
P 3 - 2 3  ( IN)  ZOBZ Ic TEMPERATURE 

P 3  - 8 (IN) Z 0 5  3 010 DEPENDEN 7 

P3 -22 ( IN)  I05 4 - +/O.OOV DC A77 
P3 - 7 ( / N )  I05 5- 
~ 3 - 2 1  (IN) ro8 6 -  
P 3  - 6 ( IN)  I08 7 - 
P 3  -20 (/N) I05 8 - 3WF.P T/ME = 
P 3  - 5 ( / N I  I O B  9 lL 
P3 - 1 9  ( IN] f 06 lo- 

P3  P3 - - /@ 4 (IN) (IN) Z 0 5  ZOB (2 / /  - - 16 / ,' ,'6 
P 3  - 3 ( / N )  LOB $3- , - 
P 3 - / 7 ( / N ) Z O 5 / 4 -  

/ 

P 3  - 2 (IN) l%)B 15- J 

PI - 6 ClN) 

@ PO WE/? SUPPL/ES 
L Z  

= l o o  
0 17m + / 5 V F  

S 15v 

3 
PI - IZ(1N) 
0 +/5v.5 

I 5 V F  

+;- C /  
P 3 -  I 4 2 9  2.2 

D 

P / - 4  ( IN)  2 /OO 

- / 5 V F  

PI  -/O(IN) 
0 - / 5 v 5  
- /5v 

P3-13,28 ( I N  ) L B I O  i- 

U - 
6 - 

P 3 - 2 5 1 I N  / A D R 4 0  
~3 - I /  i' IN ) ADRTO 

P 3  - 2 6  ( I N  ) ADRZ I? 3 

P 3  - /2 ( IN ) A D R I  0 2 ?  

P 3  -27  ( / N  ) A D R ~ F  
ADDRESS F U N C ~ O N  

0 LOW ORDER VTO DAC 
/ H / G H  ORDPR VrO DAC 
2 NOT USED 
3 Y / G  DAC 
4 SWEEP A TrmvuA TOR 
5 SWEEP T/ME 
6 YTO LOOP, SCAN RESET 
7 SCAN SELECT 

-- 
SERIAL PREF/X:  /a284 DATE:  APR/L,/978 

-- -- ' -- 



, REF O F F S E ~  -, LOG CURRENT 
/ CONVERTER 7 

+ / 5 V $  
SWP RESE 7 

/ S  WI 7 ~ ~ 7  

S W E E P  - RESE T COMPARA TOR - CABLE 0, "v34 
ov T o  IOV RAMP 
HOR/ZONTAL 
r0 fF SEC 7-/ON 

A87 FAST 

CABLE P3, v"J35 

ov ro IOV 
AUX ro ZI= SWEEP SEC-,ON 

SIGNAL TO/FROM ~~~~~N I ,,: ,/,A AND QUB /N 

SAME PACKAGE 

? 1 .FOB 1 5  1 ~ 1 5 , ~ 2 - 3 0 1  1 7 108 I 4  AIqPZ- I2  

: roa /3 AIS.PZ-ZP Q 

TEMPERATUfiE 
Q10 o E P E N o E N r  

+/O.OOV DC 

PJ-ZI (/N) roa 6 - 
PJ- 6 ( / N )  L O 8  7- 
P 3 - 2 0  (IN) f 05 B - SWEEP TIME = 
P 3 / -  5 ( / N )  I06 9 - 
P 3  - I 9  ( IN)  L O B  (0- 
P 3  - 4 (IN) Z08 11 - 
P 3  - 17 (IN) ZOB 14 
P 3  - 2 (IN) ZOB 1 5  

03-13,28 ( IN ) L 8 I O  

P 3 - 2 5 / I N  J A D R C  
P 3 -  11 ( / N ) A D U J  

P a  - 26 I IN ) aouz 
P 3  - 12 ( IN ) ADR/  PZ -10 (0Ufl HGND 

P 3  -27 ( IN  ) AoRP~ 

4 SWEEP ATTNUATOR 
5 SWEEP TIME 
6 Y r O  LOOP, SCAN RESET 
7 SCAN SELECT 

Figure 9-90. A22 Frequency Control, Schematic Diagram ( I  o f  2 )  
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FROM 
157 SHEET 

- -- -- -- I% -- -- -- Q -- 
A28 

--- 
-. 

c /.=2 

FMQ CONTROL @SWEEP A TTENUA TOR 
85680 - 60012 - N//OZJ ATTENUATOR --7 5 m s / D / I /  A?EF/RE/CE 

7-2 -2) RlJO R1.31 
IN / 7 0 0 M H r  SPAN 

S M E P  I0 K /OK 
fSV - 

I08 5 
\ : b 

'u h 
9 1D 

VOL 7-A G LS 

5 / / 0  5 /O 
t /5 V F  

-15VF 

NOTE : R / / 3  
5EL EC TED 
ro MATCH 

P A - 7  1 / 5 7  
- / 5VF  

ADD 3 

ZOB 9 

RB7 f /5V3 

r ,/ 

D6C3DED A /  Z 55 BUS 1, 

1 0 5  7 
I 0 5  6 
I 0 8  5 

-/sv* 

3 

I I 

---O PZ-B(OuT) UDIV 
- PZ  our) MFLT 

/ /' 

I 1  DATA BUS 
'0, 

\ 

DATA i 

,/o 
4 8 

-10 2 8 5 V  0 VTO T U M  DAC 

\ 

v TO 
OV ro +/O.Z3V 

NOW 

+/5VF 

PZ-4 f o u r )  

VTO TUNE 

I P 2 - 5  (OUT) 

VTO GND 

I C- ,/ DECODED ADDRE55 BUS , , 
J '3 

oars BUS 
Q SWEEP 

I I SELECT S-S/D/V 
DECODED ADDRESS BUS / IN /MHz SPAN ,- LATCH EON VER T E ~  S w/ TCHES + 5 V F 7  

+ / 5 V F  

3 ATTENUATED SWEPP PZ - 6 (00 7) 

'4 S i M H r  SWEEP 

P 5 m S / o / v  
Q IN l700MHr SPAN 

8 :  -/5v 
T 

LATCH I 
w a % ,- LATCH 

5 VF7 W 3AC 

0 ( L S B )  3 
2 I W - a, 

I SWEEP 

- 

--- -- -- -- -- d- -- -- 
SERtPL PUEF/X:  /828A DATE:  A P R / L , / 9 7 8  



/. REFKRENCE DES/GNA TORS W / T W  TK/S 
ASSEMBLY ARE ABBREV~A TED. PRENX 
ABBREVIA T/ON W/  TH ASSEMBLY MUMBER 
FOR COMPLETE DESIGNA 7-04. 

2. UNLESS OTHEAW/SE i m i c A r E D :  
n E s 1 . s  m N c E  /N OHMS ( A )  
CAPACITXNCE /N M/CROFAAADS (,uF) 
/NDUC m N c E  /N M/CROHENR/ES 

3. TEST VOLTAGES ASSUME /h/SrRU - 
r4EN 7 PRESE 7 (Z.P.) C O N C / ~ / O N  
UNLESS N O T E D .  

4. MNEMONICS TABLE .' 
MNEMON/C DESCRIPT/ON 

H r v L  HIGH = TUNE 'VOLTAGE 
LOW 

HTVH 

L i o n  

HDI V 

LHLD 

HFL T 

H/GH = TUNE VOLTAGE 
HIGH 

LOW /ND/C.4TE.S ZND L O  
S U / F T D  H / ~ H ( / 7 5 3  6 M A r  

H/GH = TURN ON f 2 O h  
A / /  5 O M H r  VTG 

LOW = HOLD PHASE 1 0 5  
VOLTAGE O N A 6  
Y r o  PHASE L O C ~  

H/GY = TUQN ON F/L r te 
ON A/ / ,  5OMHz V -c, 

HBWW H/GH= W/Dc YTO LOOP 6 h  
(100KHz)46  YTO 
PHASE LOCK 

HGND HIGH = GROJUND OUFFU- 
OF PHASE DE T, 46 
YTO PHASE LOC-X 

H/GH = SWEEP1NG 

6/75 0 -4  

LOW = BOTTOM BOX L / O  
5 TROBE 

5. UT 20 A N D 2 9  ARE QUAD dFET ANALOG 
SWlTCHES. THE SW/TCH€S /N U7 AND 
UZP ARE CLOSED WHEN T M / R  CONTROL 
/NPU TS ( P / N S  / 8,q AND / 6 )  ARE H/GH. 
UZOA AND UZOC ARE CLOSED WHEN 
THEIR CONTROL /&'PUTS ARE H/GH; 
UZOB AND UZOD ARE OPEN WHEN THE/4 
CONTROL /NPU71S ARE H/GH. CLOSED 
RESISTANCE FROM TO O U ~ P U ~  
IS TYP/CALLY /50-200 OHMS. 

6. UNLESS OTHER W/SE /ND/CATED, IOG/C 
LEVELS ARE 7-7-L : 

2 V  TO 15.OV = LOG/C " / "= H/GH 
OV 70 t O.BV = LOG/C ''0"; LOW 

7. U// /S  A 6 . 9 5 V  REFERENCE WITH 
HEA T E 4 .  HEATER D R A  WS 200 ma 

SURGE ON TURN ON. M U S T  HAVE Pw'OR 
MORE FROM P / N  3 TO P / N  4 .  

6. U4,6,9,ANo 1 4  ARE /0 -5/ T B / N A R  Y 
MULT/PLY/NG D/A CONVERTERS, 
T Y P / C A L  HOOK UP 1 s :  

CUTPUT 
VOLTAGE 

9. U36A,6,C ARE NOTUSED: INPur D/&S M A Y  BE 
T/EQ TOGET- 

Figure 9-90. A22 Frequency Control, Schematic Diagram ( 2  o f  2)  



A23 RF CONVERTER, CIRCUIT DESCRIP- ION 

A23 RF Converter has two conversion paths. In the first, the signal from the R F  Attenuator in A5 Front 
Panel is mixed with a signal from A23A4 First LO Distribution in A23A2 First Converter. The output is 
filtered, converted by A23A3 Second Converter, and the 301.4 MHz output delivered to A19 Second IF 
Amplifier. 

The second conversion path starts with A23A6 Comb Generator. This assembly takes 20 MHz from A16 
20 MHz Reference and forms a pulse containing the harmonics of 20 MHz. This pilot signal is applied to 
A23A.5 Pilot First Converter, which mixes power from A23A4 First LO Distribution with the pilot signal. 
The output is filtered, down-converted by A23A3 Second Converter, and sent to  A9 Pilot Second IF 
Amplifier. 

A23A4 First LO Distribution takes power from A23A1 YIG-Tuned Oscillator and splits and amplifies it 
for delivery to A23A2 First Converter, A23A5 Pilot First Converter, and the auxiliary IST LO OUT on the 
rear panel. This assembly also contains the bias circuitry for A23A3 Second Converter and A23A6 Comb 
Generator. 

NOTE 

Reference designations in this circuit description are abbreviated. For 
the full reference designation, add the prefix of the assembly or 
subassembly in which it is located. For example, Q1 in A23A3A2 Second 
LO is actually A23A3A2Q1. 

A23A2 First Converter 

The input signal from A5 Front Panel travels through the 1700 MHz Low-Pass Filter that is formed by a 
series of traces on the printed circuit board. The diodes in U l  form a balanced mixer. The first LO signal 
from A23A4 First LO Distribution is fed to the diodes through a balun. One diode is fed from the center 
conductor; the other, from the shield. Thus the diodes are driven 180 degrees out of phase. The signal 
from the 1700 MHz Low-Pass Filter travels through the alternately conducting diodes, mixing with the LO 
signal from A23A4. The resulting IF signal is fed through a split-output line that is covered by a small block 
of polyiron to improve the mixer balance and to absorb some of the unwanted higher order mixing pro- 
ducts. The 6-dB pad ( R l ,  R2, and R3) provides a frequency-independent termination for the mixer. The 
output from the pad is fed through the 5 GHz Low-Pass Filter which further attenuates unwanted mixing 
products. This filter is also formed by printed circuit board traces. The output from the is the first 
IF out. 



A23A5 Pilot First Converter 

A23A5 Pilot First Converter is identical to A23A2 First Converter except that the pad is 2 dB instead of 
6 dB. 

A23A6 C o m b  Generator  

A23A6 Comb Generator consists of a 20-MHz comb generator and equalization circuitry. The combs are 
generated by the step recovery diode CRl .  A 20-MHz signal from A16 20 MHz Reference is applied to  a 
high-pass filter formed by L1 and C1. C2 and L1 match the impedance of the input to  the impedance of 
CRI.  Forward bias is applied to the diode through R4 and L4. When the 20-MHz driving signal is in the 
positive part of its cycle, CR1 conducts and stores a charge determined by the amount of drive power and 
the magnitude of the bias. When the drive goes negative, the charge is removed from the diode until all the 
charge that was stored during the positive part of the cycle (less recombination losses) is gone. Then the 
voltage across the diode abruptly changes, and a current pulse (generated in the loop formed by L3, C3, 
and CR1) causes a large, very narrow, negative-going pulse to  be generated across CR1. This pulse is 
equalized in the frequency domain by the bridged pad formed by R1, R2, R3, C4, C5, and two printed cir- 
cuit board transmission lines. R5 through R7 form a 15-dB pad for the proper output level. The comb is 
then available to A23A5 Pilot First Converter. 

A23A4 First LO Distribution 

A23A4 First LO Distribution consists of A23A4A1 Coupler/Splitter, A23A4A2 RF Converter Bias, 
A23A4A3 First LO Amplifier, and A23A4A4 Pilot First LO Amplifier. 

A23A4A1 CouplerlSplitter. Power from A23A1 YIG-Tuned Oscillator is applied to A23A4A1 
Coupler/Splitter. This power is propagated through a directional coupler which couples power t o  
A23A4A3 First LO Amplifier. The directional coupler is formed by printed circuit board traces with R1 
and R2 forming the termination for the coupled portion of the signal. The main power component travels 
through the directional coupler in a 3-dB power splitter (formed by printed circuit board traces and R3 and 
R4) which provides isolation between 54 and 53. One output of the splitter goes ultimately to the rear panel 
auxiliary 1ST LO OUT. The other output goes through a 6 dB pad (R5, R6, and R7) to A23A4A4 Pilot 
First LO Amplifier. 

A23A4A4 Pilot First LO Amplifier.This amplifier boosts the LO drive by a nominal 10 dB, and its output 
drives A23A5 Pilot First Converter. 

A23A4A3 First LO Amplifier. The power from- the directional coupler is applied to  A23A4A3 First LO 
Amplifier. This amplifier, identical to  A23A4A4 Pilot First LO Amplifier, provides an LO signal to 
A23A2 First Converter. 

A23A4A2 RF Converter Bias. This assembly contains the circuitry to  bias A23A6 Comb Generator, 
A23A3 Second Converter, A23A4A3 First LO Amplifier, and A23A4A4 Pilot First LO Amplifier. Tran- 
sistor Q1, with its associated circuitry, forms a variable current source to  bias A23A6 Comb Generator. R4 
and R5 form a voltage divider to  fix the base voltage and hence the emitter voltage of Q1. The value or R6 
determines the amount of emitter current flow. C2 provides low frequency filtering. E l ,  VR' . ~ n d  C5 form 
a transient limiting network to protect the First LO Amplifier and the Pilot First LO Amp1 . r, which are 



easily rendered inoperative by small transients (> 5.1V) on their power leads. R8, R9, and C7 provide 
filtered negative bias for A23A3A2 Second LO. Transistor 4 2 ,  with its associated circuitry, drives shift 
diode CR3 in A23A3 Second Converter. When the LLOH line from A22 Frequency Control is high, Q2 
does not conduct and - 15V is present at its collector, back-biasing the shift diode in A23A3 Second Con- 
verter. When LLOH goes low, 4 2  becomes a current source, forward biasing the shift diode and il- 
luminating DSl to indicate that the Second LO is in its high frequency state. 

A23A3 Second Converter 

A23A3 Second Converter consists of a first IF filter, pilot first IF filter, second mixer, pilot second mixer, 
and the following subassemblies: A23A3A1 Pilot Second LO Buffer, A23A3A2 Second LO, and A23A3A3 
Second LO Buffer. 

A23A3A2 Second LO. A23A3A2 Second LO is actually composed of Q1 on the printed circuit board 
A23A3A2 and the second LO cavity Z9. R1 and R2 provide bias for Q1. The inductance and capacitance of 
the printed circuit board traces make Q1 unstable enough to oscillate. The cavity Z9 determines the fre- 
quency of that oscillation. The frequency of Z9 can be changed by forward biasing CR3, which effectively 
shorts out a small part of the cavity, making its frequency higher. 

A23A3A3 Second LO Buffer. A probe inserted into Z9 couples power into A23A3A3 Second LO Buffer. 
The printed circuit board transmission lines serve to match the cavity impedances to those of Q1. C3 pro- 
vides an ac ground for one of the lines. VR1 and Rl provide bias for Q1. The output of this amplifier 
drives the second mixer cavity 24. 

A23A3A1 Pilot Second LO Buffer. A23A3A1 Pilot Second LO Buffer works in the same way as 
A23A3A3 Second LO Buffer, except that the output drives the pilot second mixer cavity 28. 

First IF. The 2050 MHz (or 2055 MHz, depending on the state of the Second LO) first IF signal is applied 
through J1 to the three-pole 2052.5 MHz Bandpass Filter. The resonant frequencies of the cavities Z1, 22, 
and 23 determine the shape and frequency of the filter output signal. The filter output is coupled to the se- 
cond mixer diode CR1, where it is mixed with power from A23A3A3 Second LO Buffer. The resulting se- 
cond IF, 301.4 MHz, goes into the Matching Filter (C6, C7, and L2), which matches the impedance of CR1 
to 50a .  L1 and R1 provide a dc return for the diode. 

Pilot First IF. The pilot first IF is applied through 52 to the 2017.6 MHz Bandpass Filter composed of Z5, 
26, and 27. The output of the filter is coupled into the pilot second mixer diode CR2, where it is mixed 
with power from A23A3A1 Pilot Second LO Buffer. The resulting pilot second IF, 269 (A 10) MHz goes 
into the Matching Filter (C8, C9, and L4), which matches the impedance of CR2 to 50Q. L3 and R2 provide 
a dc return for the diode. C10, C11, and L5 form a 450 MHz low-pass filter. 



Table 9-37. A23 R F  Converter, Replaceable Pzrts (1 of  3) . 

Reference 
Designation 

A23 

A23AT1 

A 2 3 L l  
A23A1 

A 2 3 L l  

423A2 

A23AZJl  
4231252 
A 2 3 A 2 ~ 3  

::::::: 
AIIAIRJ 

A23A2Ul 

A23A3 

A23A3Cl 
A23A3C2 
A23A3C3 
A23A3C4 
Az3A3CS 

A2311Cb 
A23A3C7 
A I ~ C I C ~  
A l l A 3 C 9  
A~AICIO 

1 2 3 ~ 3 ~ 1  1 

APIA3CRl 
AZSA3CRP 
A23A3CR3 

A23A3Jl  
A2313J2 
Ai?30J3 
A z ~ A ~ J ~  
APIAJJS 

A23AsJb 

A23A3L1 
A23A3L2 
A23A3L3 
AC3A3L4 
A2513L5 

ALIAIRI 
A2343R2 

AL IA3AI  

A23A8A lC l  
A23A3AlC2 
A23A3AlC3 

A ~ 3 A 3 A i c R i  

A ~ 3 A 5 4 l Q l  

AZ IA3A lR l  
A23A3AlR2 

A23A3AlVRl  

A23A3A2 

423A3A2Q1 

Az~A~AIRI 
A23A3A2R2 

A23A313 

Cz3A343Ci  
4 ~ 3 A 3 f i 3 C 2  
A23ASA3CS 

- 

HP Part 
Number 

85680-60054 

5086-7284 

5086-7246 
5086-1260 

5086-6206 

85680-60060 

1250-1020 
1250-1020 
1250-1020 

0698-7216 
0698-7202 
0698-7216 

08558-20095 

85680-60052 4 

0160-2437 
0160-2431 
0160-2437 
0160-2431  
0160-3036 

0160-2436 
0140-0075 
0160-2436 
0160-3875 
0160-3871  

0160-4231  

1901-0633 
1901-0633 
1901-0639 

1250-1 157 
1250-1157 
1250-0191 
1250-0691 
1250-1435 

1250- lU35  

8100-2255 
85680-80010 
9100-2255 
85680-80012 
85680-80011 

0 6 9 8 - 8 8 1 8  
0 6 9 8 - 8 8 1 8  

85680-60004 

0160-3879 
0180-1719 
0160-0562 

I~oL'OOQO 

1854-0769 

0698.3437 
0198-7192 

1902-3182 

85680-60029 

5O8b142l8 

0683-2215 
0698.3177 

85680-60003 

0160-3879 
0180-1719 
0160-0562 

- 

O ~ Y  

i 

I 

I 
1 

1 

1 

3 

a 
1 

1 

1 

4 

1 

1 

1 
1 

1 

2 

1 

2 

2 

2 

2 
1 

1 
1 

2 

1 

2 
2 
2 

2 

2 

2 
2 

2 

1 

1 

1 
1 

1 

Mfr 
Code 

28480 

28480 

28480 
28480 

28480 

28480 

28480 
28480 
28480 

24546 
24546 
24546  

28480 

28480 

28480 
21480 
28480 
28480 
28480 

28480 
72982 
28480 
28480 
20480 

72982 

28480 
28400 
28480 

28480 
28480 
28480 
28480 
28480 

28480 

28480 
28480 
28480 
28480 
28480 

2 8 4 8 0  
2 8 4 8 0  

28480 

28U8O 
28480 
28480 

28480 

28480 

24546 
24546 

28480 

28480 

28480 

01121 
01121 

ZBUBO 

28460 
28U8O 
28UB0 

Description 

BOARD ASSEMBLy, Rf CONVERTER (INCLUDES 
A23Al YIG 0SC.r AZ3A2 FIRST CONVERTER, 
A23A3 SECONO CONVERTER, 42314 FIRST 
LO DISTRI8UTION, A2345 PILOT F I R 8 1  
CONVERTER, A23Ab CUMB GENERATOR] 

L I M I T E R  0-1.8 GHZ 

VIG OSCILLATOR, 2-4 GHZ 
YIG OSCILLATOR, 2-4 GHZ (ORDER 5086-7246) 

YIG D B C I L L P T O R I ~ - 4 G t t Z r R E 8 T O R E D  5086-7246 

FIRST CONVERTER 

CONNECTOR-RF SMA FEM 8GL-HOLE-RR 50-OH* 
CONNECTOR-RF 8MA FEM SOL-UOLE-RR 5O.OhM 
CONNECTOR-RF 8MA FEM SGL-HOLE-RR 50-OW 

RESISTOR 147 I X  ,05w F rC.O+-100 
REllSTOR 38.3 1X .O5W F TCmOt-100 
RESISTOR 147 1% .O5W F TC.0t-100 

DIODE ASaEMBLY 

SECOND CONVERTER ASSEMBLY [INCLUDE@ 
A23A3A1 PILOT SECOND LO BUFFER, 
A23A3A2 SECM'ID LO, A23A3A3 SECOND LO BUFFER, 
W16 AND W17) 

CAPACITOR-FDTHRU 5000PF t 8 0  -20% ZOOV 
CAPACITOR-CDTHRU 5ooOPF t 8 U  -20% ZOOV 
CAPACITOR-COTHRU 5000PF 180 -20% ZUOV 
CAPACITOR-FDTHRU 5000PF tRO -20% DOOV 
CAPACITOP-FOTHRU SouoPF +a0 -20% 20oV 

CAPACITOR-FDTHRU ~ O P F  20% z o o v  CER 
CAPPCITOR-FOTHRU ZZPP I O X  soov  MICA 
CAPACITOR-FDlttRU loPC 2DX 200V CER 
CAPACITOR-FXO 22PF t - 5 %  ZOOVDC CER 0 t - 3 0  
CAPACITOR-FxD 4,7Pf +-.5PF DOOVOC CER 

CAPACITOR-CDTHRU 6,ZPF 10% 250V MICA 

DIODE-SCHOTTKY 
DIODE-SCHOTTKY 
OIOOE-PIN 1 lOV 

CONYECTOR-RF 8MA FEM THO-HOLE 50-OHM 
CONNECTOR-RF 8MA FEM THO-UOLE 50-OHM 
CONNECTOR-RF 8MB M 8GL-HOLE-FR 50-OHM 
CONNECTOR-RP SMB M 8GL-UOLE-CR 50-OHM 
CONNlRF: 500  OHMI 8MC 

CONYlRF: 500 OHMI SMC 

COIL-MLD 470hh 10% 0835 .Oq5DX.2SLG-NOM 
INDUCTOR, MATCH 
COIL-MLD 4 7 0 N ~  10% 9.35 .095DX.25LG-NOM 
INDUCTOR, PILOT 
INDUCTOR, LP 

R E S I S T O R  3 . 1 6  1 %  .125W F TC=O+ 1 0 0  
R E S I S T O R  3 . 1 6  1 % . 1 2 5 W  F TC=O+ 1 0 0  

UOARD ASSEMBLY, PILOT SECOND LO BUFFER 

CAP4CITOR-FXO eO1Uf +-20% 100VDC CER 
CAPACITOR-FXD 22UF +-looo 25VCD TA 
CAPACITOR-FxD l o o P F  +-10% lOOVDC CkR 

OIODE-SnITCHING 3OV SOMA 2NS 00.35 

TRAhSISTUR MPN 8 1  

RESISTOP 133 1 1  .123?~  F T C i 0 t - 1 0 0  
RE919105 14.7 1% .05n F Tt.01-LOO 

DIODE-IN* 12.1V 5% ~0.7 P ~ r n . 4 ~  TCmt.ObU% 

BObHD bSStMBLy, SECOND LD 

Tc21 I N  TO-72 PKG 

RESISTOR 220 5 %  .25& FC ~C.-uoo/+bvo 
RESISTOR 47 5% ,125W CC 'fC*-E7U/t540 

B O A R D  bSStMBLYI SECObU LO 8UFFER 

CAPACITOR-FXD .olUF * - ? O X  ~IJoVDC CER 
CAPACITOR-FXD 22UF + - lo% 25VCD TA 
CAPACITOR-FXO lOOPC + - l u x  loOVOC CtR 

Mfr Part Number 

85680-b0054 

5086.7284 

5086-7246 
5086-7260 

5086-0246 

85680-60060 

1250.1020 
1250-1020 
1250-1020 

C3-1 /8 -~0 -147R-G 
C3-l/B-T00-38R3-G 
C3-1/8-T0-147R-G 

08558-20095 

85680-60052 

0160-2437 
0160-2437 
0160-2437 
0160-2417 
0160-3036 

0 1 6 0 - l a 3 6  
bbb-053-01AU-220K 
0160-2436 
0160-38?S 
0160-3873 

2930-OUO-b,2PF+-lO 

1901-0633 
1901-0633 
508.2-3580 

1250-1157 
1250-1157 
1250-0691 
1250-0691 
1250-1435 

1250-1435 

9100-2255 
85680-80010 
9100-1255 
85680-80012 
85680-80011 

0 6 9 8 - 8 8 1 8  
0 6 9 8 - 8 8 1 8  

8568O~bOOOP 

0160-3879 
0180-1719 
0160-0562 

(901-0040 

35821E 

~ p - l / 8 - 1 0 - 1 3 3 R - P  
c3- l /M- lOO. l4~7-G 

1902-3112 

85680-60029 

5086-4218 

CB2215 
884705 

85680-b00U3 

0160-3879 
0180-1719 
0160-0562 



Table 9-3 7. A23 RF Converter, Replaceable Parts (2 of .3) 

Reference 
Designation 

4234343CRl 

4 2 ~ 4 3 4 3 Q l  

A2343r)RI  
4 2 3 4 3 A 3 ~ 2  

AZ34343VRl 

A23A4 

A231441 

4 2 3 ~ 4 1 1  J I  
42344A132 
A2S44AlJ3 
42344A1 J 4  

4 2 3 A 4 4 1 ~ 1  
42JA441RZ 
h23444 iR3  
A2344AlR4 
A23A441 R5 

A23A4AlRb 
A234441R7 

A 2 3 1 4 ~ 2  

4234442C1 
A 2 3 4 4 A ~ C a  
h23AUAZC3 
423AY42CU 
423A442C5 

A2344A2cb 
A234uAZC7 
A23A412C8 

423AUbPCRI 
AZ3A442CRZ 

A23A442081 

421A442Ei 

A 2 3 U A z J i  
A23AUAZJ2 

A 2 3 4 4 b l L l  
A234UAZL2 

A23AUAZQl 
42344A202 

A23A442Rl 
A23AUA2RZ 
4 2 3 1 4 1 2 ~ 3  
A234442RU 
A23A442R5 

A2344A2Rb 
A23A442R7 
423AUAZR8 
AZ3AUALRq 

A234412VRl 

h23AU4J 

~PIAUAU 

A23P5 

A23A5Jl  
42345J2 
A23ASJ3 

42345Rl  
b23A5RZ 
123ASR3 

423bSUl  

-- 

Mfr 
Code 

28480 

28480 

24546 
24546 

28480 

28480 

28480 

28480 
28480 
28480 
28480  

24546  
24546  
24546  
24546 
24546 

24546 
24540 

28480 

28480 
56289  
28480 
20480 
5 6 ~ 8 9  

56289 
56289 
28480 

28480 
04713 

28480 

28USO 

~ 8 ~ 8 0  
28480 

28480 
02114 

04713 
04713 

24546 
24546 
24546 
24546 

28400 
24546 
24546 
24546 

28480 

28480 

28480 

28480 

0278M 
0211H 
0278H 

03290 
03298 
03290 

2 1 ~ 0 0  

HP Part 
Number 

1901.0040 1 

18511-0769 0 

0698-3937 2 
0690-7192 0 

1902-3102 0 

85680-60057 9 

85680.60055 7 

1250.1020 8 
1250-1020 8 
1250-1020 8 
1250-1020 8 

0698-7212 9 
0698-7212 9 
0698-7212 9 
0698-7221 0 
0698-7216 3 

069((-7202 7 
0698-7216 3 

85680-60012 0 

0160.3879 7 
0180.0229 7 
0160.3879 7 
0160.3879 7 
0180-0229 7 

0180-1746 5 
0180-0229 7 
0160.3878 6 

1qOl-0040 1 
1901-0734 0 

1'49010407 7 

9170-0029 3 

1200.0508 0 
1251-0600 0 

9100w lb23  8 
9100-1168 6 

1853-0007 7 
1853-0007 ? 

0757-0405 4 
0757.0465 6 
0698.0085 0 
0698-3154 0 

2100-1775 4 
0757-0405 4 
0698.3442 9 
0698-3442 9 

1902-3104 6 

5086.7244 5 

5086-7144 5 

85680-60061 

1290-1020 
1250.1020 
1250-1020 

0698-7189 
0698-7228 
0698-7218 

08558.20091 

- 

Mfr Part Number 

1901-0040 

35821E 

cU-l/B-T0-133R-C 
C 3 - 1 / 8 * i 0 0 - 1 4 ~ 7 - 6  

1902.3182 

85680-60017 

85680-60055 

1 ~ 5 0 ~ 1 0 2 0  
1250-1020 
1250- I020  
1250-1020 

C 3 - l / e - T 0 - 1 0 0 ~ - @  
C3-1/8-TO-100R-G 
C3-118-TO-LOOR-0 
C3-1/8-t0-237R-G 
C3- l I I -TO=I47R-O 

~ 3 - 1 / 8 - T 0 0 - 3 ~ ~ 3 - 0  
C3.1/8-TO-147R~Q 

85680-60032 

0160-3879 
1 5 0 0 3 j b x 9 0 1 0 ~ ~  
0160-3879 
0160-38 f$  
1 5 0 0 3 3 b ~ 9 o i o e ~  

1 5 O D 1 ~ 6 X ~ O 2 0 ~ 2  
150D336X901002 
0160*3876 

1901-0040 
1N5818 

508Z-US84 

9170-0029 

1200-0108 
1 ~ 5 1 - 0 b 0 0  

9100-1623 
VKZOO 50 /88  

ZN3251 
2 ~ 3 2 5 1  

~4-1/8-TO.lbZR-f 
CO- l /8 - t0 -1003-?  
C U - l / 8 - T 0 - 2 6 1 1 - ~  
C 4 - 1 / 8 - ~ 0 ~ 4 ~ 2 1 - C  

2100-1775 
C4-1/8*TO-lb2R-F 
CU-1/8-TO-237R-C 
CY.l/8-TO*237R-f 

L ~ O Z - ~ ~ O V  

5016-7244 

5086-7dY4 

85b8O-60061 

0 8 ~  2 1 1  
O ~ M  2 1 1  
OEM 2 1 1  

C3.1/8~TOO-11RO-O 
~3,1/6-TO=Yb4R-6 
C3~1 /8 -TO*PbUR~O 

o l j 5 ~ - 2 0 0 9 5  

O ~ Y  

1 

1 

4 

3 

1 
2 

1 

1 

3 
3 

1 

1 

1 
1 

1 

1 

1 
1 

I 
1 

2 

2 
1 
1 
1 

1 

2 

1 

1 

3 

1 
L 

1 

Description 

DIODE-SWITCHING 3 0 ~  50MP 2NS DO-35 

TRANSISTOR NPN 81 

RESISTOR 133 1X ,1256 F TCmOt-100 
RESISTOR 14.7 1% . O ~ R  F TCmOt-100 

DIODE-ZNR 12,lV 5 %  00-7 PDa,UW TCm+,ObUX 

UOPRD ASSEMBLyl FIRST LO DISTRIBUTION 
(INCLUDES 423APAl COUPLER/SPLITTLRI 
A2314A2 RF CDNVERTER B1A8, AND 4234413 
PND AZ3APA4 LO 4MPLI f IERS) 

COUPLER/SPLITTER 

CONNECTOR-RC SMA FEF SOL-HOLE-RR 50-OHM 
CON~ECTDR-RF SMA FEM SGL-HOLE-RR 50-OHM 
CONNECTOR-RC SMA F E M  SGL-HOLE-RR 50-OHM 
COWECTOR-RF SMA FLM SOL-HOLE-RR 50-OHM 

R E ~ I s T O R  100 i X  .05w F ~CmO+-100 
RESISTOR 100 i X  .05w F TCaOt-100 
RESISTOR 100 1X ,O5W F TCmOt-100 
RESISTOR 237 1 %  .05w F TC*Ot-LOO 
RESISTOR 147 1X , 0 5 ~  F TCmOt-100 

RESISTOR 38.3 I X  ,05W F TCmOt-100 
RESISTOR 147 1 %  ,O5h F TC.0+-100 

BOARD ASSEM~LYI RF CONVERTER B I A S  

CAPACITOR-CXD ,OIUF +-20% ~oOVOC CER 
CAPACITOR-FXD IIUF+-IOX ~ O V D C  T A  
CAPACITOR-FxD ,OIUF +-?OX ~oOVOC CER 
CA~ACITOR-FXO ,OlUF +-20% IOOVOC CER 
CAPACITOR.FXD 33UF+- ioX 1oVDC 1 4  

CPPACITOR-CXQ 1 5 ~ ~ t - I O X  Z O V D C  TI 
CAPACITOR-FXD 3 I U F t - 1 0 %  lOVDC TA 
C A P A C I T O R - ~ x O  l000PF t - 2 0 %  ~ O O V O C  CER 

DIODE- WITCHING 30v 50MA 2N8 DO-35 
DIODE-P*R RECT lNS818 ~ U V  14 DO-41 

LED-VISIBLE LUH- INTml~CO IPmZOMb-MPX 

CORE-SHIELDING BEAD 

SOCLET.IC 1 4 . ~ 0 ~ ~  DIP-SLOR 
COhlNCCTOR-SGL CONT P IN  1.14-MY-08C-sZ SQ 

COIL-MLD 27UH 5 %  Umbo ,15SDX,375LG-NOM 
CHOKE-rlDE BPND Z M ~ X a b 8 0  OHM3 180 MHz 

TRAkSISTOR PNP 2N3251 3 1  TO-18 PD*3boMP 
TRAhSI3TOR PNP 2 ~ 3 2 5 1  9 1  10-18 POa36OMW 

NOT ASSIGNED 
RESISTOR 162 1% ,125k F TCmOt-100 
RESISTOR IOOK 1X ,125h F l C ~ 0 + - 1 0 0  
RESISTOR 2 61K 1% l25h F TCmO+-100 
%SISTOR 0 : 2 2 ~  1% :125h F TC~0t.100 

RESISTOR-TRMR 5K 5% Kt+ TOP-ADJ 1-TRN 
RESISTOR 162 1 %  , 1 2 5 ~  F TCaUt-100 
RESISTOR 237 1% ,125W F TCmOt-LOO 
RESISTOF4 237 1X ,125h F TC8Ut-100 

DIODE-ZNR 5.621 5X DO-7 PDa.UW TCmt.016X 

LMPLIFIERI 2 TO 4 G H Z  

AMPLIFIER, ,? TO 4 GHZ 

PILOT f I R 8 T  CONVERTER 

CONNLCTORmR? SMA FEM 8GL.WOLL-RR 50-OHM 
COLNECTOR-RF 8M4 FEU SOL-HOLE-RR SO-OMM 
CONNECTOR-RC 8MA FEM 8GL-HOLE-RR 50-OHM 

R ~ 8 1 8 T 0 P  I 1  1X .05W ? TCmOt-100 
RCSI8TOR 464 1% ,O5W F TCmO+-100 
RE818TOR 464 1 %  .OSW F TCaOt-100 

DIODE 488CMBLY 



Table 9-37. A23 RF Converter, Replaceable Parts ( 3  of 3) 

Reference 
Designation 

A23Ab 

AZlAbC1 
AP3AbC2 
ACIAbC3 
b23AbC4 
Az3"CS 

A23AbCb 
A2JAbCl  
A2JAbC8 

I23AbCRI  

AZ3AbJI  
A23AbJZ 

A2JAbL1 
AZIAbLZ 
A23AbL3 
A z s A ~ L Y  

A23AbRl 
A2JAbRI 
A23AbR3 
I23AbRV 
A2JAbRs 

123AbRb 
A23AbR7 

Mfr 
Code 

28480 

28480 
28U8O 
28480 
28080 
28480 

28460 
18480 
28480 

28480 

26480 
28480 

28480 
28480 
Z8UbO 
28480 

24546 
24546 
2 ~ 5 4 6  
Z45Yb 
2454b 

2454b 
24546 

Mfr Part Number 

85680-600Ub 

0160-2206 
0160-09U5 
0160-0S73 
0160-0571 
0160-?875  

OlbU-5879 
0121-OSO7 
0160-5016 

1901.0189 

1250.1220 
1250.i020 

9100.2258 
89680-89002 
85680-80003 
9140-0179 

~3-118-TOO-ZlR5-G 
C3-1/8-TOU-UZR2-G 
C3-1/8-T00-68Ri-b 
C3-1/8-TO-IOOH-G 
c ~ - I / ~ - T O U - ~ ~ F O . G  

C3-l/8-T0.121R.G 
CS-l/U-TOO-7540.G 

HP Part 
Number 

85b80-60006 

OlbO-2206 
0160-0945 
01 60-0573 
E l b 0 - 0 5 7 1  
0160.3875 

0160-3879 
0121.0501 
0160-3036 

1901-0189 

1250-1220 
l t S 0 - 1 0 2 0  

9100.2258 
85680-80002 
85b80-80003 
9140.0179 

0698-1196 
0698-7203 
0698-7208 
0698-7212 
0698-7209 

ob98.1214 
0698-7209 

Q ~ Y  

I 

t 
1 
1 
1 
1 

I 
1 
I 

1 

1 
1 

1 
I 
I 
1 

I 
1 
I 
1 
Z 

1 

Description 

B O ~ R D  ASSEMBLYI COP0 GtktHATO* 

CpPpCITDR-FXD lbOPC + -5% 300VDC MICA 
C A P A C I T O U - P X D  QlOPF + -5% 1 0 0 ~ 0 ~  MICA 
CAPACITOR-FXD 470uPF +-PO% IOoVDC CER 
CAPACITOR-?xD 47OPF t - 2 0 %  l00vDC CER 
CAPACITOR-FXD 22PF r.5~ 2ooVDC CtR u t - 3 0  

CAPACITUR-FXD .oIUF +.20x ~ o o V D C  CEY 
CAPACITOR-V TRMR-PSTN ,b-1,BPF 750V 
CAPACITOR.FDlHRU 5000PF +80 -20% 2OOV 

DIODE-STEP RCVY 2OV SOOPY DO-7 

CONNECTOR-QF gMc M PC 50.OHM 
C O N ~ E C T O R - R F  SMA FEM BGL-HOLE-RR 5o-oBu 

COIL-MLD I,2UH 10% Q.32 , o ~ ~ D X , ~ S L G - N O M  
INDUCTOR, LEVEL POJUST 
INDUCTOR, COME DRIV t  
COIL-MLD ZZUH 10% 0.75 .1550X,375LG-NO" 

RESISTOR 2 1 0 5  1% ,U5W C TC.01-100 
RESISTOR 42.2 1% .05h f TCsdt-100 
RESISTOR 68.1 1% .U$k F TCIO+-100 
RESISTOR 100 1 %  ,05w F TCsOt-100 
RESISTOR 75  I X  , 0 5 ~  F TCIO+-100 

RESISTOR 121  I X  ,OSh F TCI0 t -100  
RE8ISTOR 75 1% ,US* F TC.u+-100 



A23 
RF CONVERTER 

A23A4A4 A23A4A2 A23A4A3 
A23A6 PI LOT Fl RST RF CONVERTER FIRST LO 

COMB GENERATOR LO AMPLIFIER W5 BIAS AMPLIFIER W6 

CONVERTER 

PI LOT FIRST LO SECOND LIMITER 
FIRST CONVERTER DISTRIBUTION CONVERTER 

SECOND I F  SECOND I F  

SECOND 
LO 
ADJUSTMENTS 

ADJUSTMENTS 

0 U T  

Figure 9-91. A23 RF  Converter, Assembly and Component Locations 

9-267 



A23A21A23A5 
FIRST CONVERTER/PILOT FIRST CONVERTER 

5 G H z  LPF 

R 3  R 1  R 2  
1700 MHz LPF 

Figure 9-92. A23A2 First Converter and A23A.5 Pilot First Converter, Component LocL I S  



RF Section Service 

A23A3 
SECOND CONVERTER 

423A3A3 
SECOND LO BUFFER 

f 
* 

\ 

2 2 23 J5 L1 C7 C6 L2 R1 24 Q1 R2 C3 CR1 C1 V R l  R1 C2 C 1  

z 1  

z 7 

26  

25 

J6 

A23A3A1 
PILOT SECOND 

LO BUFFER 

Figure 9-93. A23A3 Second Converter, Assembly and Component Locations 



RF Section Service 

A23A4A1 
COUPLERISPLITTER 

J 2 J1 J3 

R4 R3 

A23A4A2 
RF CONVERTER BlAS 

COMB BlAS , 2ND LO HIGH , 
7 

A23A4A4 A23A4A3 A23A4A3Jl 
PILOT FIRST FIRST LO 

LO AMPLIFIER AMPLl FlER 

Figure 9-94. A23A4 First LO Distribution, Assembly and Component Locations 

9-270 



A23A6 
COMB GENERATOR 

Figure 9-95. A23A6 Comb Generator, Component Locations 





I-- -- -- 
SERIAL P R E N X : / 8 2 B A  D A T E : C I P R / L  1 9 7 8  

Figure 9-96. A23 R F  Converter, Block Diagram 

9-27319-274 



 
 
 
 
 
 

IN THE ORIGINAL MANUAL THIS PAGE WAS 
INTENTIONALLY LEFT BLANK.  THE BLANK 

PAGE HAS BEEN RETAINED IN THIS DIGITAL 
COPY TO FACILITATE REPRINTING OF THE 

MANUAL 
 
 
 
 
 

DIGITAL REMASTERING BY  
ARTEKMEDIA 

Welch (Silly Corn Valley) MN 55089 
 
 

www.Artekmedia.com 
 





- - 4  -- -- -- -- -- ---I NOTES: 
/, REFERENCE DESlGNA TORS W/ TU/M 

TH/S ASSEMBLY ARE ABBREV/ATED. 
PAENX ABBREV/A ?-/ON WITH ASSEMBLY 
NUMSER FOR COMPLETE REFERENCE 
DESIGNATOR. 

-- -~;so CON V€R TER --- 
2050 ( 2 0 5 5 )  MC/r 

-23dBm M - Z e n  
r 

( S E E  NOTE4)  L 5  

w4 I 2 

I J":. MATCH 

CABLE 92, W/6 
301.4 MU= 

) -26dSm7Z)-ZBdEm 
(SEE Nore 4 )  

TO A/P SECOND 
ZF AMPL/F/ER 

2. UNLESS OTHER WISE /ND/CA TED : 
R E S / S  TANCE /N O H ' S  ( A )  
c a t = a c / r a N c E  /N M/CROFARADS(~F) 
/NDUCTANCE / N  M/CROHENR/ES (,uX) 

-3. TRANSMISSION L / M S  A R E  SHOWN 
A S  INDICATED B E L O W :  - 

rL 

4. SIGNAL LEVELS ARE MEASURED 
W / r H  -1OdBm S / G N A L  APPLIED 
TO A 2  J3. 

5. MNEMON/CS LLOH = LOW : 

PLACES SECOND 
LO / N  U/GH FREQUENCY 
5 TA TE 

6. L {C PART OF PC BOARD 

Figure 9-9 7. A23 R F  Converter, Schematic Diagram 

9-27519-276 



A24 VOLTAGE REGULATOR, CIRCUIT DESCRIPTION 

A24 Voltage Regulator provides +20V, + 15V, + 5V, -15V, and -5.2V regulated voltages to the RF Sec- 
tion. It also provides overvoltage protection, provides for thermal shutdown at temperatures above 85"C, 
controls fan operation, controls power to the oscillator and the oven in the A27 Time Base, and ensures 
power-up and power-down operation that will not invalidate data in A14 Memory and A15 Processor. 
(Figure 9-102 shows the relationship of A24 to  A25 Rectifier and A26 Motherboard.) 

Voltage Regulator Control @ 

When the front-panel LINE switch is in STANDBY, the STBY SW line is grounded, the Fan Relay on the 
Motherboard is energized through CR1, and the fan is turned off. 

When the STBY SW line is grounded, 4 7  is turned on through CR2, and Q5 is turned on, shutting off the 
current source to the -15V REG circuit. In the same manner, 4 3  is turned on, which turns off the + 20V 
REG circuit. When these two supplies are turned off, the remaining regulated supplies are also shut off. 

When the operating temperature exceeds 85"C, the THERMISTOR lines are activated through thermistor 
A26RT1, unbalancing the bridge on the input of op amp U 1. U 1 senses the unbalance and drives Q8 to 
saturation, shutting off the regulated power supplies. TEMP indicator DS1 lights to indicate thermal shut- 
down. 

+ 2OV REG 0 

Q1 through 43 and associated circuitry are a current source that drives the Darlington pair A26Q2B and 
A26Q2E on the Motherboard (see Figure 9-102). Q10 and associated circuitry are a Foldback Current 
Limit that monitors both sides of current sense resistor A26R9. 

Q9, with its associated circuitry, forms a crowbar circuit. An overvoltage shorts the supply through Q9, 
which turns on the current limit transistor Q10. CR17 is a reverse protection diode that prohibits the 
voltage from being pulled negative, since the crowbar circuit protects against positive overvoltage only. 
DS2 is the + 20V indicator LED on the board. 

VR5 provides a voltage reference for the positive input of op amp U2. The divided + 20V sense voltage is 
the negative input. The +20V ADJ potentiometer R60 adjusts the regulated voltage of the circuit. (The 
other regulator circuits are referenced from +20V REG, so if R60 is adjusted for +20V, the other 
regulated voltages will also be within tolerance.) VR3 and VR4 assure proper operating conditions for op 
amp U2 when the instrument is in STANDBY. 

These circuits are similar in operation to that of +20V REG. 



Power up Q 

The Power Up circuit is designed to provide the HPUP signal to A15 Processor and A14 Memory only 
after all regulated supplies are operating at correct voltages. If line power is lost, or if the front-panel LINE 
switch is placed in STANDBY, HPUP is deactivated before the supply voltages fall below operating levels. 

If line power is removed from the instrument, the voltage at the positive input to U7B drops immediately, 
but voltage held on C13 reverse biases CR24, driving U7B low and unbalancing comparator U7A through 
CR22 to deactivate the HPUP line. If the LINE switch is placed in STANDBY, U7A is unbalanced through 
CR21. The short RC time constant provided by R90 and C11 provides enough time for the HPUP line to 
go low before power is removed. 

When the LINE switch is placed ON, or when line power is restored, C11 slowly charges because of the 
long RC time constant provided by R96. Thus, all regulated supplies have time to reach their operating 
voltages before the HPUP line goes high. 

Frequency Reference Supply and Control 

This circuit controls the oven and oscillator power in the A27 Time Base, signals A23 RF Section Interface 
when the oven is cold, and provides a front-panel LED indication when the LINE switch is in STANDBY. 
The circuit is designed so that oscillator power is removed but oven power remains on when the instrument 
is in STANDBY. Oscillator power is also removed when an external time base is used. 

When the LINE switch is ON, + 20V provides oven power (OVN PWR) through CR8. 423  is turned on to 
provide oscillator power (OSC PWR). When the LINE switch is in STANDBY, the unregulated + 25V pro- 
vides oven power through diodes CR4 through CR7 and 419, but +20V is removed from 423, and the 
oscillator power is turned off. 

When an external time base is used, the HINT line goes low, turning off 422  and 423  to remove oscillator 
power. 

The oven monitor (OVN MTR) line from A27 Time Base keeps comparator U8 balanced when the oven is 
at operating temperature. If the oven is cold, U8 drives the HOVC lines high, signaling A12 RF Section In- 
terface. 

When the LINE switch is in STANDBY, -15V is removed from the base of 421. 421  turns on, sending 
the STBY LED signal to the front panel to turn on the STANDBY indicator LED. If the instrument has 
line power but the regulated power is off, the STANDBY indicator is lit. 

Zener diode VRl allows proper operation of the circuit when cable W2 is disconnected from the panel. 



Table 9-38. A24 Voltage Regulator, Replaceable Parts f 1 o f  3) 

Reference 
Designation 

424 

A24Cl  
b 4 C 2  
A24C3 
A24cU 
AzuCS 

A24C6 
A24C7 
A24C8 
A 2 4 t 9  
A24Ci0 

A24C 11  
A24c12 
AZUC 1 3 
A24C14 
A 2 4 c l 5  

l 2 4 c 1 6  
A24C17 
A24Ci8 
A24C19 
A24c20 

l 2 4 ~ 2 l  
124C2.Z 
A2UC25 

A ~ U C R ~  
124CR2 
A2uCRl 
~ u C R ~  
A24CRS 

A24CR6 
AzuCR7 
A24CRO 
A24CR9 
A24CRlO 

A24CRl l  
AIUCRlZ 
A2UCRl3 
AZUCR14 
A24CRlS 

AZUCRlb 
A24CR17 
A2UCR18 
AZUCRl9 
A L U C R ~ O  

A8uCRZl 
AZUCR22 
AZUCR23 
A2UcR24 
A24CR2S 

A24CRZb 
A24CR27 

424D81 
I24D82  
A24083 
A24084 
A24085 

A ~ 4 D 8 6  

A24E l -  
A24EiS 

A 2 4 Q l  
A2402 
A2903 
A2404 
A2485 

b24Qb 
A2487 
A2488 
AZU(J9 
A24010 

Mfr 
Code 

28480 

56289 
28480 
56289 
5b289 
56280 

56289 
28480 
56289 
56289 
28480 

56289  
28480 
56189  
28480 
56289  

56289  
28480 
56289  
28480 
56289  

56289 
56289 
28480 

ze4e0 
28480 
28400 
28480 
28480 

28480 
28480 
28480 
28480 

28480 
a8480 
28480 

28480 
28480 
28480 
28480 
28480 

2 8 8  
28480 

28480 
28480 

28480 
28480 

28480 
28400 
28480 
28400 
28480 

28480 

2 8 ~ 8 0  

04713 

OU713 
07263 
07263 

07263 
01295 
07263 
OlVzB 
07263 

Mfr Part Number 

85680-60024 

150022SX9020A2 
0160-0154 
150Db14X9035A2 
1 5 0 D 6 8 b ~ 9 0 3 5 0 2  
foD90bGOlbCC2 

lSOD225~902OA2 
0160-0159 
150022$X903582 
lSOD215X9020A2 
0160-205) 

150D225X902012 
0160-2055 
150D685X903582 
0160-0159 
1 5 0 0 2 2 ~ ~ 9 0 3 5 8 2  

150D22SX902OA~ 
0160-0157 
150Db84X9035A2 
0160-0157 
lSOD68UXVO35A2 

150D22SX9020AL 
150D225X9OZOAZ 
0160-4084 

i 9 0 i - 0 0 2 8  
1901-0040 
1901-U040 
1901-0028 
1901-0918 

1901-0028 
1901-0028 
1901-0028 
1901-0040 

1901-0040 
1901-0040 
1901-0040 

1901-0040 
1901-0028 
1901-0040 
1901-0090 
1901-0028 

1901-0040 
1901-0040 

1901-0040 
1901-0028 

1901-0028 
1901-0028 

5082-4684 
5082-US84 
5082-4984 
5082-4584 
5082-4564 

5082-4584 

~ 3 3 0 - 0 1 4 5  

zN2907A 
2NZq07A 
2 ~ 2 9 0 7 A  
ZN2222A 
ZN2222A 

2 ~ 2 2 2 2 A  
A575800 
2N2222A 
82400B 
2 ~ 2 2 2 2 A  

HP Part 
Number 

85680-60024 

0180-0197 
0160-0154 
0180-0373 
0180-0116 
0180-2214 

0180-0197 
0160-0159 
Ol8U-1846 
0180-0197 
0110-2055 

Oleo-0197 
0160-2055 
0180-0116 
0160-0159 
0180-1846 

0180-0197 
0160-0157 
0180-0373 
0160-0157 
0180-0373 

0180-0197 
0180-0197 
OlbO-4084 

1901-0028 
1901-0040 
1901-0040 
1Q01-0028 
1901-0028 

1901-0028 
1901-0028 
1901-0028 
1901-OOUO 

1901-0040 
1QOl-0040 
1901-0040 

1901-0040 
1901-0028 
1901-0040 
1901-0040 
1901-0028 

1001-0040 
1901-0040 

19Ol-OOU0 
1901-0028 

1901-0028 
1901-0028 

1990-O48b 
1990.0487 
1990-0407 
1990.0487 
1990.0487 

1990-0487 

4330-0145 

1853-0281 
1853-0281 
1853-0281 
1854-0077 
1854-0477 

11154.0477 
1853-0457 
1854-0477 
188".O39 
1854-0477 

Q ~ Y  

1 

7 
1 
3 
2 
1 

2 
2 

2 

2 

1 

11 
12  

1 
5 

15 

7 

l o  

1 

5 

Description 

BOPRD ASSEMBLY, V O L T A G E  REGULPTOR 

CAPACITOR-FXO 2,2UF+.lOX 2uVOC TA 
CAPACITOR-CXO 22OOpF + - l o x  ZOUVDC POLYE 
CAPACITOR-FXD ,68UF+-10% 3SVDC TA 
CAPACITOR-FxD 6.8UFt-LOX 35VDC 1 4  
CAPACITOR-PxD 9 0 ~ F t 7 5 - 1 0 %  lbVOC AL 

C A P A C I T O R - F X D  2 , 2 ~ r t - l o x  ZOVDC T A  
CAPACITOR-FXD 6 8 0 0 ~ ~  t - 1 0 %  Z O O V D C  P O L Y ~  
CAPACITOU-PXD 2.2UCt-10% 35VDC T I  
CAPACITOR-FXD Z.ZUF+-IOX Z O V D C  T A  
CAPACITOR-PXO .OlUF +8O-?OX l0OVDC CER 

CAPACITOR-FXD 2.2UCt-10% ZOVDC TA 
CAPACITOR-FxD ,OlUF t 8 0 - 2 0 %  lO0VDC CER 
CAPACITOR-FXD b.8UFt-10% 35VDC TA 
CAPACITOR-FXO 6 8 0 0 ~ ~  t -101  2 0 0 ~ ~ ~  P O L Y E  
CAPACITOR-CXO 2.2UFt-10% 35vDC TA 

CAP4CITOR-FXO .?.2UF+-lOX 2OVDC T I  
CAPACITOR-FXD 4700PP t-1OX 2OOVDC PDLYE 
CAPACITOR-FXD .68UPt-10% 35VDC TA 
CAPACITOR-FXD 4700PF +-10% ZOOVDC POLYE 
CAPACITOR-PXO 168UFt-10X 35VDC TA 

CAPACITOR-FXD 2,ZUf t -10% 2OVDC T I  
CAPACITOR-FXD 2.2UFt-10% ZOVDC TA 
CAPACITOR-FxD .lUF t r Z 0 X  5OVDC CCR 

DIOOE*PWR RECT u o o v  7 5 0 ~ ~  DO-29 
DIOOE.S*ITCHING 30V 50MA ZN8 00-35 
D~ODE~SWITCHING 30V 50MA 2N8 00.35 
DIODE-PWR RECT UoOV 750MA 00.29 
DIODE-PwR RECT UOOV 750MA 00-29 

DIODE-PWR RECT UOOV 750MA 00-29 
DIODE-PwR RECT UOOV 750MA 00-29 
DIODE-PAR RECT 4OOV 750MA 00-29 
DIODE-SWITCHING 3Ov SOMA 2NS 00-35 
NOT ASSIGNED 

NOT ASSIGNED 
NOT ASSIGNED 
DIODE-SrITCHIkG 30V 50MA 2NS 00.35 
DIODE-SNITCHING 30V SOU4 2'48 00-35 
DIODE-ShlTCHING 30V 50Mb 2N8 00 -35  

0 1 0 0 ~ - S W I T C H I N G  3OV 50MA ZN8 00.55 
DIODE-PWR PECT UOOV 750MA DO-29 
DIODE-SWITCHING 3DV SOMA 2N8 00-35 
DIOOE.~~ITCHING 30V 50MA 2NS 00-35 
DIODE-PwR RECT 400'4 750MA 00-29 

DIODE-SRITCHING 3oV SOMA 2NS 00.35 
DIODE-SWITCHING 30'4 SOMA ZNS 00-35 
NOT AS8IGkEO 
DIODE-SWITCHING 3 0 ~  50MA 2" 90-35 
DIODE-PwR RECT UOUV 7 5 0 ~ A  00-29 

OICDE-PdR PECT UOOv 750MA 00.29 
DIODE-PwR RECT UOOV 750MA 00-29 

LED-VISIBLE LU%INTm1MCO IFm20MA-MAX 
LEO-V IS IBLE L u M - 1 N ~ c l M t D  IFm2uMA-PAX 
LCD-VISIBLE LUM-INTmlVCD IFmZOMA-MAX 
LED-VISIBLE LUM-INT~IMCD IP8ZOMA-MAX 
LED-VISIBLE LUM-INTs~HCD IF82OMA-MbX 

LED-VISIBLE LUW-INT81MC0 IFn2OMA-MAX 

INSULATOR-BEAD GLASS 

TPP~SISTOR PNP 2N2907A S I  10.18 P D 8 4 o u ~ w  
TRANSISTOR PNP 2N2Qo7A 8 1  10 -18  P 0 ~ 4 0 0 ~ ~ 4 7 1 3  
TRAYSISTUR PNP 2N2907A 9 1  70-18 PDmUOO*fi 
TRANSISTOR NPN 2N22226 8 1  TO-18 PD*SOOM* 
TRANSISTUR NPN 2NZ222A 8 1  TO-18 PD85OOM* 

TRA~SISTOR NPN 2 ~ 2 2 2 2 P  S I  10.18 PDC500MW 
TRANSISTOR PNP 8 1  P D c 3 5 u h  FTaloOMHZ 
TRPNSISTOR NPN 2N2222P 8 1  70-18 p O ~ 5 0 0 M *  
TrVQI8T09-SCR TO.8 VRRMmZUU 
TRANSISTOR NPh 2N2222A S I  TO-18 P D ~ S O O M W  



Table 9-38. A24 Voltage Regulator, Replaceable Parts ( 2  of 3 )  

Mfr 
Code 
01928 
U7?63 
01928 
07263 
04713 

01928 
OU713 
01920 
U72b3 
04713 

01263 
07263 
04715 

24546 
24546 
24546 
24546 
24546 

24546 
2454b 
28480 
24546 
24546 

24346 
24946 
24546 
24546 

2US46 
24546 
24546 
24546 
24546 

24546 
24546 
28480 
2454b 
24546 

24546 
24546 
24546 
28480 
24546 

24546 

28480 
24546 

24546 
24546 
24546  
24546 
245Q6 

2454b 
24546 
24546 
O2hbO 
28480 

24546 
24546 
24546 
24546 
24546 

28480 
24544 
.?US46 

24546 
19701 
24546 
Z454b 
28180 

Reference 
Designation 

124011  
A24Ql2 
A24013 
424014 
A24015 

AZUQI~ 
A24017 
124018  
124019  
I 2 4 0 2 0  

A24021 
424022 
A2UP23 

A24RI 
A24R2 
A24R5 
A24RU 
A24R5 

A24Rb 
A24R7 
A24R8 
A24R9 
A24R10 

AZURI 1 
A24Ri2 
A24R13 
A241114 
A24RIS- 
A24R19 

A24RZO 
A24RZl 
A24R22 
A24R23 
4 2 4 e 4  

A24R25 
A24R2b 
A24R27 
A211R28 
ALYRZP 

APUR3O 
AZURJI 
A24R3Z 
A ~ I R ~ s  
124134 

A24R35 
A24R3b- 
124R49 
424R50 
h 4 R 5 1  

A24R52 
A Z Q R S ~  
A24R54 
b24R55 
1241356 

AL4R57 
A24158 
A24R59 
A24RbO 
A24Rbi 

A24R62 
A24R63 
A24164 
A24R65 
A24R66 

COPR67- 
A24Rb9 
124R70 
A24R7l 
A24R72 

A24R73 
124R74 
A24R75 
A24R76 
A ~ u R 7 7  

Mfr Part Number 

824008 
2N222ZA 
824008 
2 ~ 2 2 2 2 1  
2N2907A 

g24008 
2N29u7A 
924008 
2hl2222A 
2N2907A 

2N2222A 
2N2222A 
2N/907A 

~4.1/8-TO-lO02-F 
C4- l / l -T0 -1002-F  
C4-1/8-TO-I07R-? 
C 4 ~ 1 / 8 - ~ 0 - 5 1 1 1 - ~  
~4 -1 /8 -TO-2371-P  

C~.I/~-TO.ZISZ-? 
CY-1 /8 -TO*5 I I l -F  
0bQ8-b162 
~4 -1 /8 ;~0 -1002-F  
C 4 - l l 8 ~ T O ~ 5 1 1 1 ~ F  

C4.1/8-T0*1002-f 
CU-I/8-TO-ZISZ-F 
C4-1/8-TO- lOl-F 
C4.1/8-T0-1002-F 

CU-1/8-TO-196R-f 
CU- l /8 - t0 -1002-F  
C4-1/8-T0-511I-F 
CU-I/@-TO-5111-F 
CU-~/~-TO-SI~I-F 

CU.I/~-TO-~URO-F 
C4-1/U-TO-5111-F 
0b98-6362 
C U - ~ / ~ ~ T O . ~ O O ~ - F  
cU-I /8-?0*2152-C 

C U - 1 / 8 - T 0 ~ 1 0 0 2 - ~  
C4-1/I-TO-Z15d-F 
CO- l /8 -TO-L003-~  
0698-3 lbO 
C~-1 /8 -T0 -2371-F  

C4-1 /8 -TO-5 l I l -F  

0698-63b2 
C4-I I8-TO- ldO2-F 

C4-118-TO-101-F 
C4-118-TO-1621-F 
C4-118-TO-56R2-F 
~ 4 - l l 8 - T O - S b R Z - F  
CO- I /8 -TO- l001~P 

CU- l l8-TO-5112-F 
C4-118-10-5112-r 
~ ~ - 1 / 8 - ~ 0 - 7 5 0 1 - f  
381OP-201 
ub98-5556 

C ~ - i / B - T 0 - 1 7 8 l - F  
CU-1/8-TO-lGOl-F 
cP-l/ 'J-T0-1781-F 
c ~ - I / B - T o ~ I ~ R o ~ F  
C ~ - l / W - t 6 - 3 1 6 Y - F  

0698-6362 
Cu- l /b-10- IGOZ-F 
CU-l l8-TO-82H5-F 

~ 4 - 1 / 8 ~ T U - 5 1 l R - F  
~ ~ 4 C l / @ - T O - l 7 h t % - F  
CU-I/B*TO-75PU-F 
K4-1/I-T0.1001-F 
0698.6322 

HP Part 
Number 

1884-0239 
1854-0477 
1884-0239 
1854-0477 
1853-0281 

1884-0219 
1.953-0181 
1884-0239 
1854-0477 
1853-0281 

1854.0477 
1854-0477 
1853-0281 

0757-0442 
0751.0442 
0698-4405 
0757-0438 
0698-3130 

0757-0199 
0757-0438 
0698-6362 
0757-0442 
0757-0438 

0757-0442 
0757-0199 
0757-0401 
0757-0442 

0698-3440 
0757-0442 
0757.0438 
0757-0430 
0757-0458 

0757.0 546  
0757m0438 
0690-6162 
0751-0442 
0757-0199 

0757-0442 
0757-0199 
0157-0465 
0698-32b0 
0698-3150 

0757-0438 

0698-6362 
0757-0442 

0757 -0401  
0757 -0428  
0757-0395 
0757-0395 
0757-0280 

0757-0458 
0757.0458 
0 7 5 7 - 0 ~ 4 0  
2100-1973 
0698-5556 

0757-0278 
0757-02.50 
0757-0278 
0757-0346 
0698-3444 

0698-6362 
0757-0442 
0757m0399 

0757-0416 
0757mJ294 
0757.0398 
0757-0280 
0698.6322 

Q ~ Y  

14 

I 
10 

3 

4 

6 

2 

3  

6 

I 
1 

2 
2 

7 

Z 

I 
1 
I 

2 

7 

1 

2 

1 

1 

Description 

THYRISTOR-SCR 70-8 VRRV.200 
TRAhSISTOR NPN 2N2222A 9 1  10-18 PDmSOOMW 
THYRISTOR-SCR TO-8 VRRh1.200 
TRANSISTOR NPN 2b2222A 51 TO-18 PO.5OOMH 
TRANSISTOH PNP 2N2907A S I  TO-I8 POX40JMN 

T H Y R ~ S T ~ R - B C R  TO08 V R ~ ~ a 2 0 0  
TRANSISTOR PNP 2N2907A S I  TO-18 PDm400Mfi 
THYPISTOR-SCR 10-6  VRRM.200 
TRANBISTOR NPL 2N2222A 9 1  TO-18 PU.5OOMW 
TRPWISTOR PkP 2N2907P 9 1  To-18 PDXUOOMW 

TRACSISTOR NPN 2N2222A 8 1  10.18 PO.500"~ 
TRANSISTOR NPN 2N2222P 9 1  10.18 PDx5uuMw 
T R A ~ ~ I S T O R  PNP 2h2907A S I  TO-I8 PDaPOuMk 

RESISTOR 10K i X  , 1 2 5 ~  F TC.O~-IOP 
RESISTOR IOK 1% ,125W F TLXOI-100 
RESISTOR 107 1 %  ,125W r TC.Ot-IOU 
RESIST05 5,11K 1% ,125 r  F TC.O+-I60 
RESISTOR 2 . 3 7 ~  I X  ,125u F TCaU+.lOO 

YESI8TOR 21,SK 1% ,125h F TC'O+-100 
uESISTOR 5 . 1 1 ~  1% .12SW F TC.Ut-100 
RESISTOR l r  - 1 %  , 1 2 5 ~  F TC.0t-25 
RESISTOR IOU 1% ,125W F TC*Ot-100 
QESISTOR 5.11K 1% ,125W r TC.Ot-lO0 

RESISTOR IOU 1 %  ,125W F TC.O+.lOU 
RESISTOR 2I.5K 1X ,125W F TC.0)-100 
R ~ S 1 8 7 0 R  100 I X  ,125W F TcaUt-100 
RES13TOR l O I  1 %  .125W F TCa0t-100 

NOT ASSIGNEO 

RESISTOR 196 1% ,129fl F TC.01-100 
RESISTOR 10% I X  ,1254 F TC*U+-100 
RE.~ISTOR 5 . 1 1 ~  1 %  , 1 2 5 ~  F TC.O*-LOO 
RESISTOR 5 . 1 1 ~  I X  ,125W F TC.O+-100 
RESISTOR 5011K 1X .125k F TC.0*-100 

RESI$TOR L O  1% ,125fl F TCm0+-100 
RESISTOR 5 . 1 1 ~  1% ,125W ? TC.Ot.100 
REBISTOR LK - 1 %  , 1 2 5 ~  F TCXOt-25 
RESI8TOR 1OK I X  ,125W F TC.0)-100 
RESISTOR 21.5K l X  ,125w F l C a 0 t - 1 0 0  

RESISTOR 10K 1% , 1 2 5 ~  F TC.0t-100 
RESISTOR 21.5K 1X ,125k ? TC.U+-100 
RESI8TOR 1 0 0 1  1% ,125fi ? TCmOt-100 
RESISTOR 464K LX ,125H F TC.O+-100 
RESISTOR 2.37K tX , 1 2 9 ~  F TC.0+-100 

RESISTOR 5,116 1% ,125k F TC*Ot-100 

NOT PSSIGNED 
RESISTOR .I% ,125h F TC.~+-25 
RESISTOR IOU 1% .12SN F TC'U+-100 

RESISTOR 100  1 L l 2 5 W  F TC=0+-100 
RESISTOR 1.62K 1% .125W F TC=O+-100 
RESlSTOR 56 .2  1% .125W F TC-0+-100 
RESISTOR 56.2 1X , 1 2 5 ~  F TC.O+-loO 
WES~STOR I K  l X  , 1 2 5 ~  F TC.Ot-100 

RESISIOR 5 1 . 1 ~  1 1  .125* F 1CaUt-IOU 
RESISTOR 5 1 . 1 ~  1 %  , 1 2 5 ~  F T C ~ U + - ~ O ~  
FESISTOP 7.5s 1X .125R F TC.O+-IUU 
RES~STOR-TRVR 200 l u x  v w  TLlP-bD,l 20.TRN 
RESISTOR 3.36 I X  ,125P F TC.O+-LS 

RESISTOW 1.786 1X ,125" TC.u*-loo 
RESISTOR I* I X  ,125h F TC.01-100 
RESISTOR 1.786 I X  , 1 2 5 ~  F TC.U+-100 
QESISTOP L O  1 %  ,125' F TC.V+-100 
RFSISTOE 316 1X ,125N F TC.o*-IOU 

hOT ASSIGNED 
RE81STOR 1K .1% , 1 2 5 ~  F TCSUr-25 
RESISTOP 10K 1% .125* F TCau t - I00  
YESISTOR 82.5 1% ,125K F TCsOt - IOU 

RpSISTOR 511  1 %  , 1 2 5 ~  F Tc.Ut-100 
RESISTOR 17.8 1% ,125* F TCsOt- In0 
RESISTOR 75 1% ,125a F T C i U t - i l l 0  
RESIST~R IK 1 %  ,1258 F T C . ~ + - ~ O O  
~ E S I S T O h  UN ,I% ,125" TC=o+-25 



Table 9-38. A24 Voltage Regulator, Replaceable Parts (3  o f  3) 

Reference 
Designation 

A24R18 
b 2 ~ R l 9  
A24R80 
bZUR8I 
AZUR82- 
A24RS9 

1241390 
42UR91 
A24R92 
A24R93 
A2UR94 

bL4R95 
A24R96 
A2UR97 
l 2 4 R 9 8  
A ~ q R 9 9  

A 2 4 Q 0 0  
A24RLOI 
AZURLOZ- 
A24R109 
A 2 4 R l l 0  

4 2 4 R l l l  
A 2 4 R l l 2  
124R113 
b24R114 
b24R115 

A 2 4 R l l b  
1 2 4 R l l 7  
Q ~ R l l 8  
424R119 
424RIZO 

AZUCIZI 
AZURl22 
A24R123 
A24Rl24 
A20Rl25 

A24R126 
A24R127 
AZURIP8 
424R l29  
A21lRi $0 

A 2 4 R i 3 i  
A24Rl32 
A24Rl33 
AZYR134 
42URl3S 

b24R13b 
A24R137 
A24R138 

AZOTPl. 
AZUTPP 

424u1 
A24U2 
b24U3 
A24U4 
424U5 

A24Ub 
A a U 7  
AEUU8 

A z ~ V R ~  
A z u V R ~  
A~uVRI 
A24VRP 
A ~ u V R ~  

A2UVRb 
AL'UVR7 
AzuVRR 
A24VR9 
blUVR10 

4 2 4 V R l l  
A24VR12 
A24VRI3 
b24VRlU 
AZUVR15 
A2uVRlb 

Mfr 
Code 
28480 
24546 
24546 
24546 

24546 
24546 

24596 
24546  

28480 

245Ob 
24546 

24546 
2U546 

28480 

2 8 ~ 8 0  
24546 
24546 
19101 
a4546 

24596 
24546 
24546 
24546 
28480 

28480 
24546 
03888 
24546 
24546 

24546 
84596 
24546 

24546  

03888 
24546 
24546 
03888 
28480 

24546 
24546 
24546 

28480 

28480 
27014 
27014 
17014  
27014 

27014 
34371 
28480 

28480 
28480 
Z8480 
28480 
04713 

28480 
28U8O 
28480 
28980 
28480 

28480 
28480 
28480 
28480 
28480 
ZBUBo 

28480 
ZIP~U 
zeaeo  

Mfr Part Number 

0698-6348 
C4- l /O-T0-162l -F 
~ 4 - 1 1 8 - t o - l O R 0 - F  
C4-1/8-TO-316R-~ 

C4-LIB-TO-90R9-F 
C 4 - 1 / 8 - t 0 - 2 3 ? 1 - ~  

C4-l/ l-TO-LOO2-F 
CU-I/8-10-1002-F 

0698-8821 

CU-1/8-TO=1002.F 
C ~ - 1 / 8 - T 0 - 1 0 0 2 - ~  

CU.I/8-TO-5!11-? 
~ 4 - 1 / 8 - T O - 5 1 1 1 ~ ~  

0688-6362 

0 6 9 8 ~ 6 3 4 8  
C4-1/@-TO-lOOl-F 
~4 -1 /@-10-511R*F  
M ? Y C I I ~ - T O - I ~ R ~ - F  
~O*l/8-TO-POR9-F 

c4-111-TO-1001-F 
C U - l / 8 - t O - l b 2 l - F  
C4.1/8-10-1ORO-P 
C U - I / ~ - T O - ~ L ~ R - F  
0698-1161 

0698-6362 
C ~ - l / l ; ~ 0 - 1 9 b ~ - F  
p M L 5 5 - 1 / 8 - ~ 0 - 1 9 ~ b - F  
CU-l/8-TO-287R-F 
C4-1/1-10-1OOL-~ 

~U- l /U -T0-31bR-p  
CPIII~-TO-IORO-F 
C4-118-TO-SlbR-F 

CP-I/8-TO-lPbU-F 

P M E S ~ - I / I - T O - I ~ R ~ - F  
C4-1/8-TO-l4?R-F 
~ 4 - 1 / 8 ~ ~ 0 - 1 0 0 1 - ?  
P M ~ 5 5 ~ 1 ~ 8 ~ T P ~ S O 0 1 ~ 8  
0698-8911 

C U - I / ~ ~ T O ~ J I ~ U ~ F  
CU-l/U-TO-LORO-F 
C~- l / 8 -T0 -316R-P  

O3bO-0124 

18Zb-UZ6I  
LF25bH 
LFZSbt! 
LF25bH 
LF256U 

LF256H 
HA2-2655-5 
1 8 2 6 - O l b l  

1902-3082 
1902.0556 
1902.0041 
1902-3082 
IN825  

1902-3256 
1902-0556 
1902-0184 
1902-0184 
1901-3104 

1902-5104 
1902-0184 
1902-3002 
1902-3082 
1903-0064 
1902-3082 

IU80-0073  
UOUO-0150 
uouo-075r  

HP Part 
Number 

0698-6348 
0757-0428 
0757-0346 
0698.34UU 

0757-0400 
0698-3150 

0757-0442 
0757.0442 

0698-8827 

0757-0142 
0751-0442 

r)751-0438 
0757-0418 

0698-6362 

0698.63~8 
0757-0280 
0751-0416 
0751.0284 
0151-0400 

0757-0280 
0757-042e 
0717-03Ub 
0698.3444 
0688-5361 

0698.6362 
0698-3440 
0698.3420 
0690-3443 
0757-0280 

0698-3U44 
0751-0JUb 
0698.344U 

0698-3440 

0698-3429 
0698.3436 
0757-0280 
0698-6320 
0698-8911 

0698-3444 
0757-0346 
0698-3444 

0360-0124 

1826-0261 
1826-0371 
1826-0371 
1826-0373 
1826-0371 

1826-0371 
1826-0425 
1826-0261 

1902-3082 
1902-0556 
1'?02m0041 
1902-3082 
I902-ObRb 

1902-3256 
1902-0556 
IqO2-018U 
1902-F194 
I 902-3104 

1902-3104 
I 9 U Z - ~ l l B U  
1902-5082 
1902-3082 
1901-OUb4 
1902-3U82 

1080-0073 
40un-0750 
UOUO-0752 

Q ~ Y  

2 
2 

2 

1 

1 

2 
1 

1 

1 
1 

9 

2 
5 

1 

5 
2 
1 

1 

1 

3 

2 

1 

2 
1 
1 

Description 

RESISTOR 3K .IX ,125h F TCa0t-25 
RESISTOR I,b2K t X  ,1259 F TC.0t-100 
RESISTOR L O  1% ,1259 F TCmOt-100 
RESISTOR 316 I X  ,125r  TCa0t-100 

NOT ASSIGNED 

RESISTOR 90.9 I X  ,125H F TCWOt-100 
RESISTOR 2,37K 1% ,125H F TCmUt-100 
NOT ASSIGNED 
RESISTOR IOK 1 %  , 1 2 5 ~  F TC.0*-100 
RESISTOR IOY I X  ,125d F TCn0t-100 

YO1 ASSIGNED 
RESIBTOR 1'4 1% .I2SU F TC.0t-100 
VOT AISIGNED 
~ E S I S T O R  LOU 1X , 1 2 5 ~  F TCaUt-100 
SESI8TOP 10K I X  ,1254 F TC80t-100 

RESISTOR 5,11K 1% ,1259 F TC.O+-100 
RESISTOR 5.11K 1 %  ,125h F TC80+-100 

NOT ASSIGNED 
UESISTOR I K  ,I% ,125W F TC.O+-25 

RESISTOR 3~ , i x  r a s a  F ~c.o+-25 
RESISTOR I K  LX , f 2 5 ~  F TCwOt-100 
RESISTOR 5 1 1  I X  ,125W F l C 8 0 t - 1 0 0  
RESISTOR 11.8 1% , 1 2 5 ~  F TC60t-100 
RESISTOR 90.9 1% , 1 2 5 ~  F TCrOt-100 

RESISTOR 1C 1% ,125W F Tc.Ot-100 
RESISTOR 1.bZK II ,125W F TCaOt-100 
RESISTOR 10 1X ,125W F TCIOt-100 
RESISTOR 316 1% ,125W F TC.O+-100 
RESISTOR 2,822K .1X . l k  F TC.0+-5 

RESISTOR 1K IIX ,125a F ~C.0+-25 
RESISTOR 196 1% , 1 2 5 ~  F TC.0t-100 
RESISTOR 19.6 I X  ,125L F TC*0+-100 
RESISTOR 2 8 1  1 %  ,125W F TCzOt-100 
RESI3TOR LK 1% ,1256 F TC80t-100 

RESISTOR 316 1X , 1 2 5 ~  F Tc*0+-100 
RE8ISTOP 10 I% 115R 1 TCWOt-100 
RESISTOR 316 1 ~ ' . 1 2 5 ~  F TC.0+-100 
k0T PSSIGMLD 
RESISTOR 196 I X  , 1 2 5 ~  F TC.0t-100 

RESISTOR 19.6 1X ,125b F TC.U+'IOO 
RESISTO@ 147 1X ,1?5h F lC.0t-100 
RESISTOR I K  l X  ,125W F TCzOt*100 
WESISTOR 5K 0 1 %  ,125h F TCwUt-25 
RESISTOR 1,JK 11% ,1256 F TCWOt-25 

R C S ~ S T O R  316 1% ,125* P TCgOt-LOO 
RESISTOR 10 1% ,125H F TCmOt-100 
RESISTOR 316 I X  ,125" F TC*0t1100 

COhNECTOU-SGL COVT PIIV .OU- IY -~SC-SZ RND 

I C  7 4 1  UP AMP 10.99 
I C  OP AMP 10-99 
I c  OP APP 10-99 
I C  OP AMP 70-99 
I t  OF' AMP 10-99 

I C  OD AMP 10-99  
IC UP 4*P Tu.99 
IC 7" OP AMP 10-99  

DIODE-ZNU 4,buV 5% DO-7 p D z . 4 ~  TCa-,o23X 
DIODt-ZNR 20V 5X GU.15 PDwln TC.+.073X 
D I O D E - Z ~ Y  5 . 1 1 ~  5% 00-7 ~o.,un TC.-.OOQX 
DIODE-Z~R 4 . 6 4 ~  5 %  OD-7 PO=,Un ~C.-,023x 
DIODE-zN* 1h825 6.2V ax PO-7 PD..Uw 

DIODE-ZVR 23.7V 5 %  uU-7  P0;.4+ TC~+.O?b% 
DIODE-ZkP ZOV SX DC-15 POalW TCmt.fl73X 
DIODE-ZhR 10,2V SX 00-7 FOe,U* TC.t.066X 
DIODE-Z~~H 16,ZV 5% u i l - 1  PD..UU TCa+.ObbX 
DIODE-ZhQ 5.62V 5 %  00-7 PD..uh TC.t,OlbX 

UICDE-Z~R 5.62V 5% L O - 7  PO.." ~TC.+.OIbX 
DIODE-ZNR 1b.ZV 5% 00 -7  PO..U* TC*+.ObbX 
DIODE-ZkR 4,bUV 5X UO-7 PUS,PW TC.-,023X 
DIODE-ZLe Uab4V 5 %  kc -7  PO*.a* TCn-1023X 
CIODE-ZarU 7.5V 5% 50 -7  PC..UY( Tcrt,OSX 
U*OOE-Z\Y u.buV 5 %  L O - 7  PD..U* TC.- IQ~~X 

A24 MISCELLACtOUS PAUTS 

p I k - n o L L  , u b L ~ I k - D I A  -25- IN-LG BEICU 
E X T S A C T G ~ - P C  B O A R L  R E D  P C L Y C  
C X T P A C T O * - P C  B U A R D  YEL P O L V C  



Table 9-39. A24 Voltage Regulator, Component Locator Table (1 o f  2) 

Reference 
Designator Location 

Reference 
Designator 

C 1 

C2 

C3 

C4 

C5 

C6 

C 7 

C 8 

C9 

C11 

C13 

C14 

C15 

C16 

C17 

C18 

C19 

C20 

C21 

C22 

C R I  

CR2 

CR3 

CR4 

CR5 

CR6 

CR7 

CR8 

CR9 

CR13 

CR14 

C R l 5  

CR16 

CR17 

C R l 8  

CR19 

CR20 

CR21 

CR22 

CR24 

CR25 

CR26 

CR27 

DS 1 

DS2 

DS3 

DS4 

DSS 

Location Location 
Reference 
Designator 

8 2  

8 2  

8 2  

8 2  

8 2  

8 2  

6 2  

8 2  

8 1 

81 

C 1 

C1 

8 3  

C3 

C3 

C3 

C3 

C3 

8 2  

8 2  

82 

8 3  

C3 

C3 

C3 

C3 

C3 

6 3  

8 3  

C3 

C3 

8 2  

8 2  

C3 

C3 

C3 

C1 

C2 

C2 

C2 

C2 

C2 

C2 

C4 

C4 

C2 

8 1 

B 1 

C 1 

C 1 

8 2  

8 1 

81 

C 1 

C2 

8 3  

8 1 

B2 

8 2  

C 1 

8 3  

8 2  

8 3  

8 3  

8 3  

8 3  

8 2  

B 1 

B2 

C2 

C2 

C4 

C4 

C4 

C4 

C4 

C4 

C 1 

C 1 

C 1  

C 1  

C3 

C2 

8 2  

C4 

8 2  

8 2  

C2 

C3 

C3 

d 3  

C2 

C3 

C3 

C3 

C3 

R 9 

R10 

R11 

R12 

R20 

R 2 1  

R22 

R 23 

R 24 

R25 

R26 

R27 

R28 

R29 

R30 

1231 

R32 

R33 

R34 

R35 

R50 

R 5 1  

R52 

R 53 

R 54  

R55 

R 56 

R57 

R58 

R59 

R60 

R 6 1  

R62 

R63 

R64 

R65 

R66 

R70 

R 7 1  

R72 

R73 

R 74 

R 75 

R76 

R77 

R78 

R79 

R 80 

R81 

R90 

Location 

DS6 

E l  

E2 

E3 

E4 

E 5 

€6 

E7 

E 8 

€9  

E l 0  

E l l  

E l 2  

E l 3  

E 14  

E l 5  

Q 1  

Q2 

4 3  

Q 4  

9 5  

4 6  

Q 7  

Q 8 

Q 9  

Q10 

Q l l  

4 1 2  

Q13 

Q14 

Q15 

Q16 

Q17 

Q18 

9 1 9  

Q20 

Q21 

Q22 

4 2 3  

R 1 

R2 

R3 

R 4  

R 5 

R6 

R 7 

R 8 

Reference 
Designator 

C2 

C2 

C2 

C 1 

C4 

C4 

C4 

C4 

C4 

C4 

C4 

8 4  

8 4  

8 4  

8 4  

8 4  

8 4  

8 4  

8 4  

8 4  

C 1 

C 1 

C 1 

C 1 

8 2  

C3 

C3 

C 1 

C 1 

8 1 

B 1 

81 

6 1  

8 1  

C3 

C3 

C3 

C 1  

C 1 

C 1 

C2 

8 3  

C4 

C3 

8 1 

B 1 

C3 

C3 

C3 

C2 

- 

C3 

C2 

C2 

C2 

C3 

C3 

C3 

C3 

C3 

C3 

C3 

C3 

C3 

C4 

6 4  

C4 

C 1 

C 1 

C1 

C 1 

C 1 

C 1 

C2 

C2 

C2 

C3 

C3 

C3 

C3 

C3 

C3 

C3 

C4 

C4 

C4 

C4 

C4 

8 4  

8 4  

C2 

C2 

C2 

C2 

C2 

C2 

C2 

C2 

R 9 1  

R 93 

R94 

R 96 

R98 

R99 

RlOO 

R l O l  

R l l O  

R l l l  

R112 

R113 

R114 

R115 

R116 

R117 

R118 

R119 

R120 

R121 

R122 

R123 

R124 

R125 

R126 

R127 

R128 

R130 

R131 

R132 

R133 

R134 

R135 

R136 

R137 

R138 

T P l  

T P2 

TP3 

TP4 

TP5 

TP6 

T P7 

TP8 

TP9 

U 1  

U 2  

W3 





A24 
VOLTAGE REGULATOR 

R60 @ t 2 0 V A O J  

Figure 9-98. A24 Voltage Regulator, Component Locations 



STANDBY CON7AOL 

STBY SW 

THERMAL SHUTDOWN - 

CURRENT SOURCE - 



/. REFERENCE DES/GNA r o R s  W / ~ H / N  7 2 / 1 5  
ASSEMBLY ARE ABBREVIATED. PREFIX 
ABBRE V/A  r /ON W/TH ASSEMBLY NUMBER 
F o a  COMPLETE REFERSNCE DES/GNA roe. 

2. UNLESS OTHER WISE /ND/CATED : 
AES/STANCE / N  OHMS ( A )  
CAPAC/TANCE / N  M/CROFARADS (,uF) 

3. MNEMON/CS TABLE: 

HPUP 

HO VC 

DESCR/PT/ON 

E X 7  Ov T/MEBASE = EXT 

+ 5 v  = /NT 

POWER UP 
t 5 V  OV = =POWE/? POWER UP D O W N  

OVEN COLD 
t 5 V  = O V E N  COLD 
OV = O V E N  ON 

Figure 9-99. A24 Voltage Regulator, Schematic 

9-28519-286 



A25  RECTIFIER, CIRCLIIT DESCRIP-I'ION 

Power is supplied to the instrument through the Power Line Module and the Line Voltage Selector to the 
primary of transformer T I .  Three center-tapped secondaries provide the rectified outputs. 

Diodes CR1 through CR4 form a full-wave rectifier that provides an unregulated + 10V; CR5 through 
CR8, an unregulated +25V; and CR9 and CR10, an unregulated +30V. These are regulated by A24 
Voltage Regulator to + 5V, --5.2V, + 15V, -15V, and +20V. LED indicator DS1 indicates the presence 
of unregulated voltages. 

CR1 and Q1 form a crowbar circuit for overvoltage protection. Fuses for the unregulated supplies are 
located on A26 Motherboard. 



Table 9-40. A25 Rectifier, Replaceable Parts 

Reference 
Designation 

425 

b 2 5 C 1  
4Z5C2 
A Z 5 t 3  
425C4 
A2SCS 

AZ5Cb 
A25C7 

A 2 5 C ~ l  
b25CR2 
4 2 5 ~ ~ 3  
425CR4 
1 2 5 ~ ~ 5  

I Z 5 c ~ b  
425CRT 
LZICR.9 
425CR9 
A29CRlU 

A z ~ D S I  

A Z S r l  

b 2 5 Q I  

A 2 5 R 1  
CZSR2 

AzSVRI 

Mfr 
Code 

2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
28u8tJ 
2 8 4 8 0  
2 8 4 8 0  

2 0 4 8 0  
5 6 2 8 9  

0 4 7 1 3  
9 4 7 1 3  
0 4 7 1 3  
0 4 7 1 3  
uU713 

0 4 7 1 3  
OU713 
0 4 7 1 3  
0 4 7 1 3  
0 4 7 1 3  

28U80 

1 5 9 1 5  

0 1 9 2 6  

2USUb 
2 4 5 0 b  

2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

Mfr Part Number 

8 5 b 8 O o b u 0 3 0  

O l b 0 - 0 9 7 0  
0 1 b 0 - d o 5 5  
O l b 0 - 0 9 7 0  
0160-ZUSS 
O l b 0 - 0 9 7 0  

0 1 6 0 - 2 0 5 5  
15OD225XPOZOAZ 

M ~ 7 5 1  
Ma751 
MU751 
CR751 
MU751 

MU751 
MU751 
US751 
MR751 
CR751 

5082.UbBU 

3 1 2 0 0 3  

91U00E 

CU-I/~.TO.~~SI.F 
C4-1/8-TU-022k.F 

1962.3323 

UOUO-0750 
4040.0753 
1080.4073 

HP Part 
Number 

85b8O-bO030 

0lbO-O'??0 
O I b O - 2 0 5 5  
0 1 6 0 - 0 9 7 0  
0 1  bO.2055 
0160.0970 

O l b 0 - 2 u 5 S  
0IROm0197 

19Ol.ObbZ 
1901-ObbZ 
1 9 0 1 - 0 b b 2  
1 9 0 1 - 0 6 6 2  
1 9 0 1 - 9 b b 2  

1 9 0 1 - O b b 2  
1 9 0 1 - 0 b b 2  
1901-Obb2 
1qO1-ObbZ 
1 9 0 1 - 0 6 6 2  

1 9 9 0 - 0 4 8 b  

2 1  10.0003 

1n84.0239 

o b 9 8 . 0 0 8 ~  
~b98.3AU7 

1 ~ 0 0 - 3 1 ? 3  

UOVO-0750 
0040.0753 
1 4 8 0 - 0 0 7 3  

Q ~ Y  

1  

3  
3  

1  

10 

1  

1 

1  

1  
I 

I 

I 
1  
2  

Description 

00AhD ASSEMBLVr R E C T I F I E R  

CAPACllOR-FXD .U?UF + - l o %  BuVDC POLVC 
CAPACITUR-FXD eOlUF t 8 U - 2 0 %  IUOVDC CES 
CAPACITOR-FXD .47UF + - l o %  8OVDC POLYE 
C A P A C I T O R - C X D  ,OlUF + 6 0 - 2 0 1  l0OvDC CEC 
CAPACITOR-CXD .47UF + - l u x  BSVOC PGLVE 

CAPACITOR.FXD . o I U F  + 8 0 . 2 ~ %  1no$DC CEk 
CAPACITOR-FXD 2,2UF+*1UY ZOVDC TA 

DIOOE-D*R RECT l o 0 v  bA 
DIODE-PwR RECT l o U v  bP 
DIODE-PWR RECT l d U V  bA 
DIODE-PWR SECT lOOV bA 
DIODE-PhS RECT IOOV 64 

DIODE-PHU aECr  1 0 0 v  bA 
D ~ O D E - P ~ H  S E C T  I O O V  b ~  
OIODE-PHS RECT 1 0 0 k  bA 
DIODE-P~R RECT IOOV LA 
DIODE-P*R RECT I O U V  bA 

LED.VISIBLE LUM.INTsl"D IF820MA-MAx 

FUSE 3A 250V FAST.9LO 1,25X,2S U L  IEC 

TuYRIBTflR-SCP TO-8 kRRU8200 

Q S I 6 T O P  2 I 5 K  1 %  125" lC.b+-10(1 
UESISTOY 4 2  IX . l j s v  F TC.U+-IOO 

DIODE-ZkM U2.2V 5Z u 0 - 7  PD*,Uh TCmr,08% 

A25 ~ I S C E L L A k E G L ' S  PARTS 

~ X T ~ A C T O ~ . P C  B O A R D  R E D  P C L V C  
Ex~RACToR.PC BUhRG C Y N  POLVC 
PIN-ROLL .O~Z-IN.DIA , ~ S - ~ N - L G  BE-CU 



A25 

RECTIFIER 

/ 

I C S  

111111111111111, 1 P I  15 

16 30 

Figure 9-1 00. A25 Rectifier, Component Locations 



Table 9-41. A26 Motherboard, Replaceable Parts (1 o f  3) 

Mfr Part Number 

85680-60027 

0160-3456 

150D685X903582 

150D685X903582 

150D685X903582 

150D685X903582 

150D685X903582 

1901-0028 

1901-0028 

1901-0028 

31201.5 

312003. 

31201.5 

312006. 

312003. 

VK200-20148 

1853-0351 

2N6055 

1853-0351 

2N6055 

2N6055 

081 1-3493 

081 1-3493 

081 1-3493 

081 1 -3494 

081 13494 

081 1-3494 

081 1-3494 

C4-118-TO-5111-F 

C4-118-TO-5111-F 

C4-118-TO-5111-F 

C4-118-TO-5111-F 

C4-118-TO-5111-F 

Reference 
Designation 

A26 

A26C1- 

A26C47 

A26C48 

A26C49 

A26C50 

A26C51 

A26C52 

A26CR 1 

A26CR2 

A26CR3 

A26F1 

A26F2 

A26F3 

A26F4 

A26F5 

A26L1- 

A26L28 

A26Q1 

A26Q2 

A26Q3 

A2604 

A26Q5 

A26R1 

A26R2 

A26R3 

A26R4 

A26R5 

A26R6 

A26R7 

A26R8 

A26R9 

A26R10 

A26R 11 

A26R12 

A26R13 

A26R14 

A26R15 

Description 

BOARD ASSEMBLY, MOTHER BOARD 

CAPACITOR-FXD 1000PF 510% 1KVDC 

CER 

CAPACITOR-FXD 6.8UF 210% 35VDC TA 

CAPACITOR-FXD 6.8UF f10% 35VDC TA 

CAPACITOR-FXD 6.8UF ?lo% 35VDC TA 

CAPACITOR-FXD 6.8UF f10% 35VDC TA 

CAPACITOR-FXD 6.8UF f l0% 35VDC TA 

DIODE-PWR RECT 400V 750MA DO-29 

DIODE-PWR RECT 400V 750MA DO-29 

DIODE-PWR R ECT 400V 750MA DO-29 

FUSE 1.5A 250V FAST-BLO 1.25X.25 U L  

IEC 

FUSE 3A 250V FAST-BLO 1.25X.25 U L  

I EC 

FUSE 1.5A 250V FAST-BLO 1.25X.25 U L  

IEC 

FUSE 6A 250V FAST-BLO 1.25X.25 U L  

I EC 

FUSE 3A 250V FAST-BLO 1.25X.25 U L  

I EC 

COIL; FXD; NON-MOLDED RF CHOKE: 

.75UH 

TRANSISTOR PNP 2N6053 SI DARL 

TO-3 

TRANSISTOR NPN 2N6055 SI DARL 

TO-3 

TRANSISTOR PNP 2N6053 SI DARL 

TO-3 

TRANSISTOR NPN 2N6055 SI DARL 

T O 3  

TRANSISTOR NPN 2N6055 SI DARL 

TO-3 

NOT ASSIGNED 

NOT ASSIGNED 

NOT ASSIGNED 

RESISTOR .47 10% 7W PW TC=Of800 

RESISTOR .47 10% 7W PW T C = 0 ~ 0 0  

RESISTOR .47 10% 7W PW TC=Of800 

RESISTOR 1.27 10% 7W PW TC=OMOO 

RESISTOR 1.27 10% 7W PW TC=Of400 

RESISTOR 1.27 10% 7W PW TC=0?400 

RESISTOR 1.27 10% 7W PW TC=Ofr100 

RESISTOR 5.1 1K 1% .125W F TC=Of100 

RESISTOR 5.1 1 K 1% .125W F TC=Of100 

RESISTOR 5.1 1K 1% .125W F TC=OflOO 

RESISTOR 5.1 1K 1% .125W F TC=Of100 

RESISTOR 5.1 1 K 1% ,125W F TC=0*100 

Mfr 
Code 

28480 

28480 

04205 

04205 

0420J 

0420J 

04205 

28480 

28480 

28480 

0470C 

0470C 

0470C 

0470C 

0470C 

05674 

28480 

02037 

28480 

02037 

02037 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

03298 

03928 

0329B 

03298 

0329B 

HP Part 
Number 

85680-60027 

01 60-3456 

0180-01 16 

0180-0116 

0180-01 16 

0180-0116 

0180-01 16 

1901 -0028 

1901 -0028 

1901 -0028 

21 10-0043 

21 10-0003 

21 10-0043 

21 10-0056 

21 10-0003 

9100-1788 

1853-0351 

1854-061 1 

1853-0351 

1854-061 1 

1854-061 1 

08 1 1-3493 

081 1-3493 

081 1-3493 

081 1-3494 

081 13494  

081 1-3494 

081 1-3494 

0757-0438 

0757-0438 

0757-0438 

0757-0438 

0757-0438 

ow 

1 

47 

5 

3 

2 

2 

1 

28 

2 

3 

3 

4 

5 



Table 9-41. A26 Motherboard, Replaceable Parts (2 o f  31 

Mfr Part Number 

0837-0126 

7812KC 

8568060086 

252-06-30-300 

252-06-30-300 

252-06-30300 

252-06-30-300 

252-06-30-300 

252-06-30-300 

252-06-30-300 

252-06-30-300 

252-06-30-300 

12514788 

252-18-30-300 

252-18-30-300 

252-1530-300 

252-18-30-300 

252-15-30-300 

1251-4788 

252-18-30-300 

252-15-30-300 

252-06-30300 

252-06-30-300 

252-06-30300 

- 
Reference 
Designation 

A26RT1 

A26U1 

A26XA5P1 

A26XA6P1 

A26XA6P2 

A26XA7P1 

A26XA8P1 

A26XA8P2 

A26XA9P1 

A26XAlOPl  

A 2 6 X A l  l P 1  

A 2 6 X A l  l P 2  

A26XA12P1 

A26XA12P2 

A26XA12P3 

A26XA13P1 

A26XA13P2 

A26XA14P1 

A26XA14P2 

A26XA15P1 

A26XA15P2 

A26XA15P3 

A26XA16P1 

A26XA16P2 

A26XA17P1 

HP Part 
Number 

0837-0126 

1826-01 17 

8568060086 

1251-0472 

1251 -0472 

1251 -0472 

1251 -0472 

1251 -0472 

1251-0472 

1251-0472 

1251 -0472 

1251-0472 

1251 -4788 

1251 -2026 

1251 -2026 

1251 -2035 

1251-2026 

1251 -2035 

1251 4 7 8 8  

1251 -2026 

1251 -2035 

1251 -0472 

1251-0472 

1251-0472 

my 

1 

1 

1 

19 

2 

4 

8 

Description 

THERMISTOR DISC 1K-OHM 

TC=4A%/C-DEG 

IC VOLTAGE REGULATOR 

SOCKET ASSEMBLY: FRONT PANEL, 

PAIR 

CONNECTOR: PC EDGE 6-CONTIROW 

2-ROWS 

CONNECTOR: PC EDGE 6-CONTIROW 

2-ROWS 

CONNECTOR: PC EDGE 6-CONTIROW 

2-ROWS 

CONNECTOR: PC EDGE 6-CONTIROW 

2 ROWS 

CONNECTOR: PC EDGE 6-CONTIROW 

2 ROWS 

CONNECTOR: PC EDGE 6-CONTIROW 

2 ROWS 

CONNECTOR: PC EDGE 6-CONTIROW 

2 ROWS 

CONNECTOR: PC EDGE 6-CONTIROW 

PROWS 

CONNECTOR: PC EDGE 6-CONTIROW 

2 ROWS 

CONNECTOR: PC EDGE 25-CONTIROW 

2 ROWS 

CONNECTOR PC EDGE 18-CONTIROW 

2 ROWS 

PART OF W43-NOT SEPARATELY 

REPLACEABLE 

CONNECTOR: PC EDGE 18-CONTIROW 

2 ROWS 

CONNECTOR: PC EDGE 15-CONTIROW 

2 ROWS 

CONNECTOR: PC EDGE 18-CONTIROW 

2 ROWS 

CONNECTOR: PC EDGE 15-CONTIROW 

2 ROWS 

CONNECTOR: PC EDGE 25-CONTIROW 

2 ROWS 

CONNECT0R:PC EDGE 18-CONTIROW 

2 ROWS 

CONNECTOR: PC EDGE 1560NT lROW 

2 ROWS 

CONNECTOR: PC EDGE 6-CONTIROW 

2 ROWS 

CONNECTOR: PC EDGE 6-CONTIROW 

2 ROWS 

CONNECTOR: PC EDGE 6-CONTIROW 

2 ROWS 

Mfr 
Code 

28480 

02237 

28480 

0450G 

0450G 

0450G 

0450G 

0450G 

0450G 

0450G 

0450G 

0450G 

28480 

0450G 

0450G 

0450G 

0450G 

0450G 

28480 

0450G 

0450G 

0450G 

0450G 

0450G 



Table 9-41. A26 Motherboard, Replaceable Parts (3  o f  3) 

Mfr 
Code 

0450G 

0450G 

0450G 

0450G 

0450G 

W50G 

0450G 

0450G. 

0450G 

06776 

0 4 5 0 ~  

0450G 

0450G 

28480 

Description 

CONNECTOR: PC EDGE 15-CONTIROW 

2 ROWS 

CONNECTOR: PC EDGE 6-CONTIROW 

2 ROWS 

CONNECTOR: PC EDGE 6-CONTIROW 

2 ROWS 

CONNECTOR: PC EDGE 6-CONTIROW 

2 ROWS 

CONNECTOR : PC EDGE 6-CONTIROW 

2 ROWS 

CONNECTOR: PC EDGE GCONTIROW 

2 ROWS 

CONNECTOR: PC EDGE 6CONTlROW 

2 ROWS 

CONNECTOR: PC EDGE 15CONTlROW 

2 ROWS 

CONNECTOR : PC EDGE 15-CONTIROW 

2 ROWS 

SOCKET: IC 14-CONT DIP SLDR 

CONNECTOR: PC EDGE 6-CONTIROW 

2 ROWS 

CONNECTOR: PC EDGE 15-CONTIROW 

2 ROWS 

CONNECTOR: PC EDGE 1BCONTIROW 

2 ROWS 

CONNECTOR ASSEMBLY 5-PIN 

PART OF A26 MOTHERBOARD 

Mfr Part Number 

252-15-30-300 

252-06-30-300 

252-06-30300 

252-06-30300 

252-0630300 

252-06-3@3W 

252-06-30-300 

252-1 5-30-300 

252-15-30-300 

000281 2 

252-06-30-300 

252-15-30-300 

252-15-30-300 

86701-60069 

my 

1 

1 

Reference 
Designation 

A26XA17P2 

A26XA18Pl 

A26XA19P1 

A26XA20P1 

A26XA21 P1 

A26XA21 P2 

A26XA22P1 

A26XA22P2 

A26XA22P3 

A26XA23Pl 

A26XA24P1 

A26XA24P2 

A26XA25P1 

A26XA27P1 

A26XA28P1 

HP Part 
Number 

1251 -2035 

1251 -0472 

1251-0472 

1251-0472 

1251 -0472 

1251-0472 

1251-0472 

1251 -2035 

1251-2035 

1200-0508 

1251 -0472 

1251 -2035 

1251 -2035 

86701 -60069' 



A26 
MOTHERBOARD 

X A 2 5 P 1  

R15 
0 

K I *  

Or m 
E m  

m 
0 m 

i""l X A 2 2 P 3  - 
0 0 ~ 1 6  
C26  

X A l l P l  

0 -9 
w c 3  

u 
C 7  O C 4  

e C 6  ORTI 
IJ @8 

c37  0 0 ~ 2 3  
X A 1 7 P 2  

0 - 
w c 1 9  

~ 3 8 0 0 0 ~ 2 4  

m O C 4 0  
X A 6 P 2  

0 r 5  
L 2 6  

X A 2 7 P I  
%K, s g z  n T u t u  U 
U U  UU" 

UU U U 

0 - X A l 5 P 2  X A l S P l  

X A 2 8 P I  te?I -- 
XA14 P I  

XA13P2  

I I 
X A 1 2 P 2  X A l P P l  

* THESE COMPONENTS ARE NOT PART O F  'THE A26 MOTHERBOARD. PART NUMBERS ARE IN  TABLE 6-4, RF SECTION 
MISCELLANEOUS PARTS. 

Figure 9-1 01. A26 Motherboard, Component Locations 





t1OV i / O V  

- /ov -/OV 
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SER/AL PREF/X: 18.284 DATE : APRIL, /978 



I C E l  /.27 +20V 

I I T  I 1 1 I I NOTES : 

VOLTAGE REG I F ~ ~ E 7 f  

I I 
I 

CURRENT SOURCE AMP CROWBAR 

-- -- 

I. REFERENCE D€S/GNATORS W/TH/N T H / 6  
ASSEMBLY A A L  ABBREVIA7ED.  PRGF/X 
ABBREV/A 7 / O N  W /  T H  A S S E M B L  V NUMBER 
FOR COMPLETE R E F E R E N C E  DES/GNA TOR. 

2. UNLESS OTHER W/SE / N D / C A  T E D  : 
RESISTANCE / N  O H M S  ( A )  
CAPAC/TANCE / N  M / C R O F A A A D S  (,uF) 
/ N D U C T A N C E  I N  M / C R O / f E N R / E S  ( p H )  

3. CAPAC/TORS SHOWN w / r H o u r  VALUES 
A R E  / 0 0 0 p F .  
lNDUC T O R S  S H O W N  W /  THOU 7 V A L U E S  
ARE 0 . 7 5 , u Y .  

4. F / L r E R  C A P A C I ~ O R S  G I -c5  ARE 
C Y A S S / S  P A R T S .  D O  NOT P R E F I X  
w/ru A Z ~ .  



X A 2 2 P I - 2 , 8  XA//P/ - 1, 7 
FREQUENCY 5 O M H r  

CONTROL V TO 

XABPI-/, 7 
24 9 M H z  

PHASE LOCH 

I NOTES : 
I. REFERENCE DESIGNATORS w / r w / N  TH/S 

ASSEMBLY ARE ABBREV/ATED.  PREFIX 
ABBAPV/A T / O N  W / T H  A S S E M B L Y  NUMBER 
FOR COMPLETE R E F E R E N C E  D E S / G N P  TOR. 

2. UNLESS OTHER WlSE / N D / C A  TED : 

4. F / L r E e  C A P A C / ~ O A S  c / - c ~  ARE 
C H A S S I S  P A R T S .  DO N O T  P R E F / X  
w / r u  426. 

Figure 9-1 02. A25 Rectifier and A26 Motherboard, Power Distribution Diagram 



NOTES: 

1. REFERENCE DESIGNATORS W I T H I N  
T H I S  ASSEMBLY A R E  ABBREV-  
I A T E D .  PREFIX A B B R E V I A T I O N  
W l T H  ASSEMBLY N U M B E R  FOR 
COMPLETE REFERENCE DESIG- 
N A T O R  EXCEPT T H E  F O L L O W I N G  
DESIGNATORS: A L L  CONNECTORS 
W l T H  X DESIGNATIONS A N D  C1 
T H R U  C5. 

2. UNLESS OTHERWISE INDICATED:  
RESISTANCE I N  OHMS (a) 
CAPACITANCE I N  MICRO-  

F A R A D S  (PF) 
INDUCTANCE I N  MICRO-  

HENRIES (pH)  

3. F O R  N O R M A L  OPERATION P2-6 
CONNECTS T O  P2-21 A N D  P2-7 
CONNECTS T O  P2-22. 

4. MNEMONICS T A B L E :  

MNEMONIC 

H U L l  

H U L 2  

H U L 3  

L B l O  

L T l O  

L H L D  

H G N D  

H D l V  
H F L T  

HSWP 
LSTP 
L L D D  

H I N T  

LCBZ 
HPUP 
LSRQ 
L R M T  
L R T L  
LREQ 
LIPS 

L A D R  
HSTM 

LSOB 
L W R T  
LDSR 

H T V  L 

H T V H  

L L O H  
HPON 

I O B 5 1 5  

A D R 5 5  

K R  5 1 1  

DESCRIPTION 

I H IGH=YTO LOOP U N -  
I L O C K E D  
I H IGH=249 M H z  LOOP 
I U N L O C K E D  

HIGH=275  M H z  LOOP 
U N L O C K E D  

LOW=RF SECTION 1/0 
STROBE 

1 LOW=IF-DISPLAY 
SECTION 1/0 STROBE 

LOW=HOLD Y T O  PHASE- 
LOCK V O L T A G E  

HIGH=GROUND Y T O  
PHASE-LOCK 
V O L T A G E  

H I G H = D I V I D E  V T O  B Y  2 
H IGH=VTO T U N E  F I L T E R  

O N  
HIGH=SWEEPING 
LOW=STOP PROCESSOR 
LOW=LOAD 2 4 9  

D I V I D E R  N U M B E R S  
H I G H = I N T E R N A L  F R E -  

Q U E N C Y  REFERENCE 
LOW=COUNTER BUSY 
HIGH=POWER UP 
LOW=SERV ICE REQUEST 
LOW=REMOTE 
LOW=RETURN T O  L O C A L  
LOW=REMOTE REQUEST 
LOW=INSTRUMENT 

PRESET 
L13W=ADDRESSED 
HIGH=START M E M O R Y  

C Y C L E  
LOW=STAY O F F  BUS 
LOW=WRITE M E M O R Y  
L O W = D I G I T A L  S T O R A G E  

R E A D Y  
HIGH=YTO T U N E  

V O L T A G E  LOW 
HIGH=YTO T U N E  

V O L T A G E  H l G H  
LOW=2ND L O  S H I F T  H l G H  
HIGH=POWER O N  
I N S T R U M E N T  BUS D A T A  

B lTS  0 T H R U  1 5  ( H I G H  

T R U E )  
INSTRUMENT BUS A D -  

DRESS B l T S  0 T H R U  5 

( H I G H  T R U E )  
K E Y  ROW B T H R U  11  . -.., - - .  m -. - 

XASPI 

XA24PI 

SENSE +2QV 

SENSE GND 

SENSE -15V 

SENSE +15V 

SENSE t 5 . 2 V  t 5 . 2 ' 4  

SENSE -5.2V 

N.C. 

+15V t 1 5 V  

I HTR PWR 

I OVN MNTR 

I OSC PWR - 
HWWW 

LHLD 

TTO LOCK 

H GND 

I 



NOTES: 

1. REFERENCE DESIGNATORS W I T H I N  
T H I S  ASSEMBLY A R E  ABBREV-  
I A T E D .  PREFIX  A B B R E V I A T I O N  
W l T H  ASSEMBLY NUMBER FOR 
COMPLETE REFERENCE DESIG- 
N A T O R  EXCEPT T H E  F O L L O W I N G  
DESIGNATORS: A L L  CONNECTORS 
W l T H  X DESIGNATIONS A N D  C1 
T H R U  C5. 

2. UNLESS OTHERWISE I N D I C A T E D :  
RESISTANCE I N  OHMS (a) 
CAPACITANCE i N  MICRO-  

F A R A D S  (PF) 
INDUCTANCE I N  MICRO-  

HENRIES (DH) 

3. FOR N O R M A L  OPERATION P2-6 
CONNECTS T O  P2-21 A N D  P2-7 
CONNECTS T O  P2-22. 

4. MNEMONICS T A B L E :  

MNEMONIC 

L T l O  

L H L D  

H G N D  

H D l V  
H F L T  

HSWP 
LSTP 
L L D D  

H I N T  

LCBZ 
HPUP 
LSRQ 
L R M T  
L R T L  
LREQ 
LIPS 

L A D R  
HSTM 

LSOB 
L W R T  
LDSR 

H T V  L ~ i T v H  

H O V C  I L T G R  

DESCRIPTION 

HIGH=YTO LOOP U N -  
LOCKED 

HIGH=249 MHz LOOP 
U N L O C K E D  

HIGH=275  M H z  LOOP 
U N L O C K E D  

LOW=RF SECTION 1/0 
STROBE 

LOW=I F -D ISPLAY 
SECTION 1/0 STROBE 

LOW=HOLD Y T O  PHASE- 
LOCK V O L T A G E  

HIGH=GROUND Y T O  
PHASE-LOCK 
V O L T A G E  

HIGH=DIV IDE V T O  B Y  2 
H IGH=VTO T U N E  F I L T E R  
0 N 

HIGH=SWEEPING 
LOW=STOP PROCESSOR 
LOW=LOAD 249  

D I V I D E R  N U M B E R S  
H I G H = I N T E R N A L  F R E -  

QUENCY REFERENCE 
LOW=COUNTER BUSY 
HIGH=POWER UP 
LOW=SERVICE REQUEST 
LOW=REMOTE 
LOW=RETURN T O  L O C A L  
LOW=REMOTE REQUEST 
LOW=INSTRUMENT 

PRESET 
LOW=ADDRESSED 
HIGH=START M E M O R Y  

CYCLE 
LOW=STAY O F F  BUS 
LOW-WRITE M E M O R Y  
L O W = D I G I T A L  STORAGE 

R E A D Y  
HIGH=YTO T U N E  

V O L T A G E  LOW 
HIGH=YTO T U N E  

V O L T A G E  H l G H  
LOW=2ND L O  S H I F T  H l G H  
HIGH=POWER O N  
I N S T R U M E N T  BUS D A T A  

B lTS  0 T H R U  1 5  ( H I G H  

TRUE) 
I N S T R U M E N T  BUS A D -  

DRESS B lTS  0 T H R U  5 
( H I G H  T R U E )  

K E Y  ROW 0 T H  R U  1 1  
LOW=ENABLE 

K E Y  COLUMN B T H ~ U  7 
LOW=KEY DOWN 

HIGH=OVEN C O L D  
LOW=TRACKING G F N -  

-- -- -- -- --- 
A26 MOTHERBOARD 
65650 - 60027 

XASPI 
1 2 3 4  6 7  

SENSE 

SENSE 

SENSE 

SENSE 

SENSE 

SENSE 

NC. N.C. 

rl5V 12 6 

XAI I PI - 

OVN MNTR 

OSC PWR 
I 

HBWW 

LHLD 

YTO LOCK 

HGND 

KI FAN RELAY 

HUL 3 - 

XAISPI 
+ 15V 



m ASAI 

KEYBOARD 



HOVC 
L T G  R 

L l D A  

HBWW 

LOW=KEY DOWN 

HIGH=OVEN C O L D  
LQW=TRACKING GEN- 

E R A T O R  REQUEST 
I N T E R N A L  D A T A  A N D  

ADDRESS BUS BITS 
(LOW T R U E )  

HIGH=WIDE LOOP BW 

TO Bl FbN ON REAR PANEL TO INT/EXT SWITCH 
ON REAR P M E L  

-- 
S E R i A L  PGEF/X: / 8 2 8 A  DATE: APU/L /P76 

-- -- -- - - --- 



AMPTO CAL 

I 

I I 
I I 

LIPS I I I 
I I 

LIPS 1 

275 MHz TUNE ? 

LTGR 
XAl2Pl 
) <25 N C 

INSTRUMENT BUS 1 

KC5 

LSTP 

. , 
K R 9  
K R 8  

<HJ 35> 

K R l l  
KRlO 

e 34> 

KC I 
K C 0  

<8 33> 

KC3 
KC2 4 32> 
KC5 
KC4 @ 31>1 
KC 7 
KC6 

<5 30> 

HSWP 
LSTP 

(4 29> 

Figure 9-1 03. A26 Motherboard, Interconnect Diagram 

9-29719-298 
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