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SECTION Vlll 
IF-DISPLAY SECTION 

SERVICE 

8-1. INTRODUCTION 

8-2. This volume of the Operating and Service 
Manual contains information for troubleshooting 
and repair of the IF-Display Section of the instru- 
ment. This information is combined in package 
form as service sheets and indexed with tabs for 
quick reference. Also included, separate from the 
service sheets, are repair procedures for removal 
and replacement of assemblies to be repaired 
and/or replaced. 

8-3. SERVICE SHEETS 

8-4. The service sheets in this manual are 
organized in alpha-numeric order by assembly 
number and are indexed with tabs to make it easy 
to locate a specific service sheet. Each of the ser- 
vice sheets contains the following information: 

8-7. MAJOR ASSEMBLY AND 
COMPONENT LOCA'TIONS 

8-8. Major assembly and component location il- 
lustrations for the IF-Display Section are located 
at the rear of this volume and Volume 2. 

8-9. TROUBLESHOOTING 

8-10. Troubleshooting information for the IF- 
Display Section is divided into three levels in this 
volume as follows: 

Instrument Level. Spectrum Analyzer Overall 
Troubleshooting and Spectrum Analyzer Overall 
Block Diagram (both indexed by tab). 

Section Level. A1 Display Section Block 
Diagram, A3 Digital Storage Block Diagram, and 
A4 IF Section Block Diagram (all indexed by tab). 

Circuit Description (where practical) 
Troubleshooting Hints (where practical) Assembly Level. Troubleshooting Hints located 

Replaceable Parts List immediately following circuit descriptions, 

Component Location Illustration assembly level block diagrams, and notes, dc 

Block Diagram (where practical) voltages, and waveforms on schematics. (All 

Schematic Diagram assemblies are indexed by tab.) 

Also included, where applicable, are Signature 
Analysis Troubleshooting Diagrams for  
troubleshooting of digital circuits using signature 
analysis. 

8-11. SIGNATURE ANALYSIS USING THE 
HP MODEL 5004A SIGNATURE ANALYZER 

8-12. General Description 
8-5. REPAIR PROCEDURES 

8-6. Repair procedures are included in this 
volume of the manual for use in removing and 
replacing assemblies for repair. These procedures 
are located near the front of this volume and are 
indexed with a tab for quick reference. These pro- 
cedures include such items as CRT Replacement, 
front-panel LED replacement, and internal fuse 
replacement. 

8-13. This instrument has been designed to in- 
corporate signature analysis. Troubleshooting the 
instrument using signature analysis requires the use 
of the HP Model 5004A Signature Analyzer. The 
HP Model 5004A Signature Analyzer is a service 
tool. It receives signals from the circuit under test, 
compresses them, and displays the result in the 
foi-in of digital signatures associated with data 
nodes in the circuit under test. 
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8-14. Features (Refer to HP 5004A Signature 
Analyzer Operating and Service Manual.) 

8-15. 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 in- 
dicates 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 a 
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. 

8-16. Data Probe. The active Data Probe (more 
commonly referred to  as simply probe) is a hand- 
held probe. Its main function is to  accept signature 
information, however, 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. 

8-17. 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" at 
each end, t o  the "grabbers" already present at 
the pod. HP Part Numbers for the "grabbers" are: 
Red, 1400-0833 ; Black, 1400-0832. 

8-18. Operation 

8-19. 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 chosed 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. 

8-20. Logic data is input to the Signature 
Analyzer through the probe for each and every cir- 
cuit clock cycle that occurs within a circuit con- 
trolled 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 and 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. 
Refer to Figure 8-1. 

8-21. 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 correct 
signature provided on the signature analysis dia- 
gram. Refer to Figure 8-1. The comparison of 
these signatures is the means by which a defective 
component is located on a printed circuit board. 
Refer to  Figure 8-1 for detailed explanation of 
the content and use of the signature analysis 
diagrams. 
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8-22. 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 to  the analyzer. 

8-23. 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 win- 
dow. 

8-24. 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. 

Scans by ArtekMedia © 2008

Scans by ArtekMedia © 2008



 
 
 
 
 
 

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 
 

Scans by ArtekMedia © 2008

Scans by ArtekMedia © 2008



SIGNATURE ANALYSIS TROUBLESHOOTING DIAGRAMS 

The Signature Analysis Tro~tbleshooting 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: 

Line Main Verification Path 
Lettering Information and Instructions for Main Verification Path 

RED : 

Pad IC input pin 
Line 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 t o  follow when bad signature 
has been located 

Use of Signature Analysis Troubleshooting Diagrams 

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. 

DIVIDER BETWEEN (C) DS ADDRE 

TESTS (BLACK LINE) 

3-STATE OUTPUT D- 

SIGNATURE 
TO BE DISPLAYED 

ON SIGNATURE 
4 M H z e  

(BLACK LETTERING) 

INDICATES WHERE 
TO GO (U12 PIN 8)  

IF INCORRECT 

(RED LETTERING) 

INDICATES TO 
USE EQUIPMENT OR TROUBLESHODTING INSTRUCTIONS FOR CONNECTOR. CIRCLES INDICATE 

CONNECTIONS INFORMATION M A I N  VERiFlCATlON 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 SIDE OF 
BOARD. 

Scans by ArtekMedia © 2008

Scans by ArtekMedia © 2008



,:AI:ii VER iF l iAT lOh  TITLE OF TEST 
P A T H  ( G R E E 4  L I N E )  OR CHECK 

\ \ / P 

SIGNATURE ANALYSIS TROUBLESHOOTING DIAGRAMS (CONT'D) 

4. Begin probing the printed 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. 

SPECIAL ~NSTRUCTIONS 1?~F0R"vlA7131 i \ l D  PRINTED CIRCUIT BOARD EDGE 
I T  OR TROUBLESHOOTING INSTRUCTIONS F O R  CONNECTOR. CIRCLES INDICATE 
JS INFORMATION MAll\i VE'IIFICA'TION CONNECTING FINGERS (PINS) ON 
4) (RED LETTERING) P A T H  COMPONENT SIDE OF BOARD. 
JS ( G R E E N  L E T T k R I R G )  SHORT LINES INDICATE CONNECT. 

ING FINGERS ON CIRCUIT SIDE OF 
BOARD. 

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 8-1. Signature Analysis Troubleshooting Diagram Format 

8-518-6 
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BOARD ASSEMBLY 
REFERENCE DESIGNATOR 

BOARD ASSEMBLY SLIP ON COAXIAL BOARD ASSEMBLY BOARD ASSEhl BLY BOARD ASSEMBLY FUNCTIONAL 
TITLE CONNECTOR PART NUMBER REFERENCE DESIGNATOR TITLE POWER SUPPLY BLOCK DESIGNATC 
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BOARD ASSEMBLY BOARD ASSEIII BLY BOARD ASSEMBLY FUNCTIONAL FUNCTIONAL NOTES - GENERAL INFORMATION 
PART NUMBER REFERENCE DESIGNATOR TITLE POWER SUPPLY BLOCK DESIGNATOR BLOCK TITLE CIRCUIT TITLE PERTINENT TO SCHEMATIC 

FOR COMPCE76 REKRENCE D€S/GNRTDR. 

UMCSS 0 rH'5RW/SE /ND/CA7/0 : 
R€S/S 7;4NCK /N OHMS (A) 
CAPAC/TRr/CE /// M/CROfARADS (*IF/ 
/NOUCiANCE /N M/CROXKNP/ES ( / X / .  

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 

/ -- 
S E R I A L  PREF/X:  /7Z/A \DArf :8 -25-77  +--t -- I 

INPUT PIN SERIAL PREFIX 
PIN CONNECTOR - INFORMATION OF INSTRUMENT TO 
INCLUDES PIN NUMBER WHICH SCHEMATIC APPLIES 
AND SIGNAL NAME DIRECTLY 

PRIMARY SIGNAL PRIMARY 
PATH FEEDBACK 

PATH 

A ~ - ~ ~ : ~ ~ ~ S * ~ '  
DESIGNATOR 

Figure 8-2. Schematic and Block Diagram Format 

8-718-8 

Scans by ArtekMedia © 2008

Scans by ArtekMedia © 2008



Figure 8-3. Graphic Symbols (1 of 2) 

8-9 

GRAPHIC SYMBOLS USED ON SCHEMATIC AND BLOCK DIAGRAMS 

BASIC COMPOlUElUT SYMBOLS 

CW Variable Resistor: CW indicates General Purpose Diode 

7- clockwise rotation of shaft 
moves wiper towards location 
of CW. 

Breakdown Diode: Zener 

-@% Thermistor 8 Schottky Diode 

+ 
Electrolytic Capacitor 

@ Varactor Diode (Varicap) 
i t  

Light-Emitting Diode 

T Feedthrough Capacitor 

-@& PIN Diode 

a. Toroidal Transformer 

@ Temperature-Compensated 
Voltage-Reference Diode a SCR (Silicon 

Relay @ Controlled Rectifier) 

@ MOS-FET, N-Channel 

< Slide, Toggle, or Rocker Switch 

9 MOS-FET, P-Channel 

u Ferrite Bead 

1 
--o o- Pushbutton Switch 
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GRAPHIC SYNIBOLS USED ON SCHEMATIC AND BLOCK DIAGRAMS 

BASIC COMPONENT SYMBOLS (Cont'd) 

Y Indicates a factory selected B Measurement Point: Used to 
component indicate a convenient point 

for measurement. No terminal 
provided for test probe. 

Q Indicates shielding conductor 
for cables Indicates wire or cable color 

code. Color code same as re- 

(946) sistor color code. First number <+ Indicates a plug-in connection indicates base color, second and 
third numbers indicate colored 
stripes. 

--o-- 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 indicating Q be accompanied by a number 

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

Connection symbol indicating 

F a Plug (except for PC board Screwdriver adjustment 

edge connectors) \ \ 

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

\ 

COMMONLY USED ASSEMBLY AND CIRCLIIT SYMBOLS 

0 Oscillator, RPG (Rotary Pulse 
Generator) @-- Mixer 

T L 
Fan, Motor Transmission Line 

Figure 8-3. Graphic Symbols (2 of 2)  

8- 10 
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS 

The following is a guide to  the symbols used for digital or  logic ICs in this manual. The 
symbology is based upon American National Standard ANSI Y32.14, Graphic Symbols for 
Logic Diagrams (Two-State Devices), but does not strictly follow the standard. This figure 
should be consulted for the explanation of digital IC symbols used in Sections VIII and IX. 

DEFINITIONS 

Logic Element: The part or parts of a logic device symbol having a well-defined logic func- 
tion (OR, AND, FLIP-FLOP, etc.) and one or more outputs. The inputs of a logic element 
may be data or control inputs; the outputs are data outputs. 

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

Function Label: The notation within a logic device symbol that denotes its overall logic 
function (counter, shift register, multiplexer, etc.). 

Line Label: The symbol or abbreviation associated with an output or input line that defines 
the action of the line. 

Indicator Symbol: A symbol associated with an input or output line which defines the 
active state or special characteristics of the line. 

BASIC LOGIC SYMBOLS 

Distinctive-Shape Symbols 

AND Gate > 

Figure 8-4. Schematic Symbols for Digital Integrated Circuits ( I  of 8)  

8-1 1 

Scans by ArtekMedia © 2008

Scans by ArtekMedia © 2008



OR Gate EXCLUSIVE OR Gate 

Schmitt Trigger 

SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED ClRCLllTS (Cont'd) 

Rectangular Symbols 

General Logic Element 

NOTE 

The asterisk indicates where the function 
label is placed 

Control Block Logic Elements with 
Common Control Block 

NOTE 

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

Figure 8-4. Schematic Symbols for Digital Integrated Circuits (2 of 8) 

8-12 
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SCHEMATIC SYNIBOLS 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 - F4-L 
ACTIVE-LOW inputs and outputs are indicated 
by the presence of the negation symbol, 0. 

ACTIVE PERIOD +x 
+ A 

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

ACTIVE PERIOD 

-c 1 ACTIVE PERIOD 

Ir TRAILING-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 
the presence of the open-collector symbol, 0 

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

8-1 3 
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd) 

NOTE 

The logic negation symbol (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 manual, 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. 

FUNCTION LABELS 

1 ADDER 

D AMPLIFIER/BUFFER 

1 n  MONOSTABLE MULTIVIBRATOR (ONE-SHOT) 

& AND GATE 

>/I OR GATE 

= 1 EXCLUSIVE OR GATE 

X-Y ENCODER, DECODER 

XMAX-Y PRIORITY ENCODER 

1 SCHMITT TRIGGER 

ALU 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 REGISTER 

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

8- 14 
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd) 

LINE LABELS - SHIFT LEFT (OR UP) - SHIFT RIGHT (OR DOWN) 

+ 1 COUNT UP 

-1 COUNT DOWN 

=O,- 1 BORROW OUTPUT 

=9,+1 CARRY OUTPUT (DECIMAL COUNTER) 

=15,+1 CARRY OUTPUT (BINARY COUNTER) 

An nTH ADDRESS BIT (ROM, RAM) 

C CLOCK INPUT 

D DATA OR DELAY INPUT (FLIP-FLOP) 

Dn nth DATA BIT INPUT 

EN ENABLE 

F 3-STATE ENABLE INPUT (SEE "DEPENDENCY") 

G GATING INPUT (SEE "DEPENDENCY") 

J J-K FLIP-FLOP J INPUT 

K J-K FLIP-FLOP K INPUT 

LD LOAD ENABLE INPUT (SYNCHRONOUS) 

PS PRESET INPUT (ASYNCHRONOUS) 

R RESET OR CLEAR INPUT 

RD READ ENABLE INPUT (RAM, ROM) 

S SET INPUT 

SEL LINE OR FUNCTION SELECT INPUT 

SER SERIAL DATA INPUT (SHIFT REGISTER) 

T TRIGGER INPUT (MONOSTABLE) 

WR WRITE ENABLE INPUT (RAM) 

Yn nth DATA BIT OUTPUT OR 110 

3-ST placed b 3-STATE 
[unction gbel)  

Figure 8-4. Schematic Symbols for Digital Integrated Circuits (5 o f  8) 

8-15 
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Figure 8 4 .  Schematic Symbols for Digital Integrated Circuits (6 o f  8) 

8-16 
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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 or address 
word. 

2. Letters may be used 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 to  relate control inputs t o  logic 
elements. The numerals 0 and 1 indicate O-state 1 M U X  and 1-state, respectively, and relate the position 
of a "switch" t o  the logic state of the corres- 
ponding control line. 

-A 

- 
0 
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 to  
produce a 
reset 

Three inputs 
gated to  
produce a 
trigger 
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Figure 8-4. Schematic Symbols for Digital Integrated Circuits ( 7  o f  8 )  

8-17 

SCHEMATIC SYMBOLS FOR DIGITAL IIUTEGRATED CIRCUITS (Cont'd) 

When the G label is used, the gating input is labelled with a G followed by a numeral or 
letter. The line labels of the gated inputs or outputs are prefixed with the same numeral or 
letter. Two examples are: 

2-Bit Register 

IC Symbol Equivalent 

- 
d a G I  

FF 

b 

c *IS 

1 S 
- 

d e 
0 

e FF 

2-to-4-Line Decoder 

- 

- 
- 

1 

2 

1 X+Y r 
0 

1 

2 

3 

a 
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Counter with 
3-State Outputs 3-State Buffers 

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: 

WEIGHTING OF INPUT ARID OUTPUT LINES 

The coding of multiplexers, demultiplexers, 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 8-4. Schematic Symbols for Digital Integrated Circuits ( 8  o f  8 )  
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FRONT PANEL VIEW 

0 

FRONT-PANEL LED REPLACEMENT 

1. Set instrument LINE switch to  STANDBY. 

2. Loosen set screws in INTENSITY control and Video Trigger LEVEL control knobs 
0 and @ using a No. 2 allen wrench (HP Part Number 87 10-0892) and remove 
knobs. 

3. Remove nut from INTENSITY control and from Video Trigger LEVEL control using 
a 5/ 1 6-inch wrench. 

4. Front panel is now loose. It may be necessary to  pry front panel out slightly using a 
sharp instrument such as a knife blade along the edge of the panel. 

5. Front-panel LEDs are now accessible for replacement. To replace LED, pull out de- 
fective LED with fingers (it may be necessary to pry slightly with a pointed instru- 
ment such as a soldering aid), trim both leads of new LED to  318-inch (1 cm), and 
insert new LED in socket with negative (cathode) lead to square pad on printed circuit 
board. Refer t o  illustration on next page for identification of LED leads. 

Figure 8-5. Front-Panel LED Replacement (1 of 2 )  

8- 19 
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FRONT-PANEL LED REPLACEMENT (Cont'd) 

6 .  The RECORDER pushbutton LEDs @ , LOWER LEFT and UPPER RIGHT cannot 
be replaced as described in Step 5. To replace these LEDs, it is necessary to remove the 
pushbutton keys and the A l A l  Keyboard: 

a. Remove key housing the defective LED by prying the key outward using a point- 
ed instrument such as a soldering aid. 

b. Remove sub-panel and A l A l  Keyboard by removing the screws 0 from the 
perimeter and prying forward if necessary with a pointed instrument. 

c. Unsolder the defective LED from the rear of the A1 A1 Keyboard. 

d. Loosen the leads from the printed circuit board using a soldering aid and push 
on the leads to  force LED out of switch through the front of the panel. 

e. Insert new LED through the switch from the front of the panel so that leads 
extend through the printed circuit board at the rear of the Keyboard. Negative 
(cathode) lead goes to square pad on printed circuit board. 

f. Pull leads of LED with fingers or needle-nose pliers to ensure that LED is far 
enough inside of the switch to  allow the key to  be reinstalled. 

g. Solder LED leads to printed circuit board, trim excess lead length, and reassemble 
front panel. 

LED 
LEAD IDENTIFICATION SUB PANEL VIEW 

NEGATIVE POSITIVE 
LEAD 

(CATH 0 D E) (ANODE) 

Figure 8-5. Front-Panel LED Replacement (2 of 2)  
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IF-DISPLAY SECTION INTERNAL FUSE REPLACEMENT 

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

1. Remove feet 0 from rear of instrument by removing screws shown in View A. 

2. Remove top cover from IF-Display Section by loosening screw @ shown in View A. 

3. Remove metal cover from Low Voltage Power Supply section by removing rear screws 
0 , cable clamp and screw , and front screws @ shown in View B. 

4. The fuses for the +15 Vdc, - 15 Vdc, and HV oscillator are located on the A 1A6 + 15V 
Regulator and the fuses for the +5.2 Vdc and + lo0  Vdc supplies are located on the 
AlA7 +5.2V, +100V Regulator. Locations are shown in View B. 

5. Part number information is located in Volume 1, Section VI and location of fuses on 
printed circuit boards can be found on component location illustrations for AlA6  and 
A1 A7 assemblies in this volume. 

A1A6 

VlEW A 

VlEW B 

Figure 8-6. IF-Display Section Internal Fuse Replacement 

8-2 1/8-22 
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F R O N T  PANEL  R E M O V A L  A N D  REPAIR 

1. Remove adhesive trim strip 0 from both sides of instrument. 

2. Remove two screws @ located under trim strip 0 as shown in View A. 

V l E W  A 

3. Loosen thumbscrews @ shown in View B used t o  fasten instrument sections together. 

4. Separate instrument sections by holding RF Section in place while pulling forward 
toward front panel on IF-Display Section. 

5 .  After instruments have been separated, lift IF-Display Section off of RF Section and 
place on left side as shown in View C. 

6. Remove two screws from bottom of instrument used to secure front panel to  
frame. 

7. Remove trim strip @ shown in View D by inserting blade of small flat blade screw- 
driver into slot @ and lifting upwards. 

8. Remove two screws 0 located under trim strip a as shown in View D. 

V l E W  C 

V l E W  I3 

V l E W  D 
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5.  After instruments have been separated, lift IF-Display Section off of RF  Section and 
place on left side as shown in View C. 

6. Remove two screws 0 from bottom of instrument used to  secure front panel to  
frame. 

7. Remove trim strip @ shown in View D by inserting blade of small flat blade screw- 
driver into slot @ and lifting upwards. 

8. Remove two screws 0 located under trim strip @ as shown in View D. 

V l E W  C 

Q 

V l E W  D 

9. Place instrument in position shown in View E and pull front panel forward to  position 
shown. 

10. Disconnect cable @ from A1 A10 Motherboard as shown in View E. Disconnect cable a at connector 0 and cable 0 at connector @ on A3A10 Motherboard. 

8 i  
V l E W  E 

11. Front panel is now loose from instrument as shown in View F. 

12. To remove A1 A1 Keyboard, remove nine screws @ used to  fasten Keyboard to  frame. 

\ 3 A I A I  
KEYBOARD 

V l E W  F 

Figure 8- 7. Front Panel Removal and Repair 
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1 

CRT REPLACEMENT 

REMOVAL 

1. Remove feet 0 from rear of instrument by removing screws shown in View A. 
Remove feet @ by removing screws @ and loosening thumbscrews @ . 

2. Separate instruments by holding RF Section in place and pulling forward toward front 
panel on IF-Display Section. 

3. When instruments have been separated, remove top cover from IF-Display Section by 
loosening screw @ and remove bottom cover by loosening screw 0 . 

4. Turn instrument upside down as shown in View B. Disconnect wire @ ACC and wire 
0 MESH from neck of CRT. Disconnect wires @ TA and wires 0 ORTHO from 
A1 A10 Motherboard. 

View A 
5 .  Turn instrument over as shown in View C. Unplug high voltage cable at connector @ . 

Remove wires @ from neck of CRT noting location of connections for reconnection 
to  new CRT. 

Loosen two screws @ 
CRT can be removed if 
cover 0 by removing 

in CRT clamp. (It is not necessary to remove these screws; 
' they have been loosened.) It may be necessary to remove 
screws @ t o  gain access to  clamp screw @ next to  cover. 

CRT is now loose and can be removed. It is necessary to remove the front panel to 
remove the CRT from the instrument. Refer to  Figure 8-7 for procedure to remove 
front panel. 

When front panel has been removed, pull CRT out through front of instrument far 
enough to  allow room at rear of CRT to disconnect plug @ from socket at rear of 
CRT. 

When cable has been disconnected from rear of CRT, tube can be removed from instru- 
ment by pulling it out through front of instrument. 

Remove CRT shield from tube by first removing foam spacer at rear of shield between 
tube socket and shield then pull tube out of shield. 

@ WHITEIBLACKIGREEN 

d 
GRAY BROWN WHITE 

View E d i 
View B View C 
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View A 

ACC 

P 
MESH 

rQ 

T A 

'0 

d i 
View C 

View D 

CRT REPLACEMENT 

INSTALLATION 

1. Install CRT shield on new CRT and insert foam spacer at rear of shield. 

2.  Insert new CRT into instrument through front panel frame so that rear of tube passes 
through clamp @ . Make sure grounding strap 0 makes contact with conductive 
strip on side of CRT- (Refer to  View C.) 

3. Reconnect plug @ to  socket at rear of new CRT. (Refer to  View C.) 

4. Replace front panel. Refer to  Figure 8-7 if necessary. 

5.  Pull forward towards front panel on rear of CRT to  ensure that CRT is properly 
mated with front panel and then tighten screws $ in clamp @ . (Refer to  View C.) 

6. Replace cover @ and install screws if they were removed during removal of CRT. 

7 .  Connect wires @ to  neck of CRT and connect high voltage cable to  CRT at con- 
nector @ . (Refer to  Views C and D.) 

Turn instrument over as shown in View B and connect wires @ and @ 
CRT and wires @ and 0 to A1 A10 Motherboard. (Refer to  View E.) 

Replace top and bottom covers on instrument, install feet 0 and @ 
instruments together as shown in View A by tightening thumbscrews @ . 

to neck of 

, and join 

/BLUE WHITE\ \BLUE 

'EIBLUE WHITEIG RAY WHITE 

Figure 8-8. Cathode Ray Tube (CR T )  Replacement 
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Table 8-1. Troubleshootirzg Index ( I  o f  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 

RF 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 Troubleshooting 

A3 Digital Storage Block Diagram 
RF Section Digital Troubleshooting Block Diagram 
A 15 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 
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Table 8-1. Troubleshooting Index (2 o f  2 )  

Troubleshooting Information 

A4A 1 Video Processor* 
A4A2 Log-Amplifier-Detector* 
A4A3 Log-Amplifier-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 1 1 50 MHz Voltage-Tuned 
Oscillator 

A12 RF Section Interface* 

A 13 HP-IB Interface* 

~ 1 4  Memory 

A1 5 Processor* 

A1 7 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 

A 1 5 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. 

Vol. 

3 , 4  

4 
4 

3 , 4  

3 , 4  
4 

4 

4 

3 , 4  

3 , 4  

4 

3 , 4  

3 , 4  
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SPECIAL MESSAGES 

As a convenience to the operator and an aid in servicing, ten messages can appear in the upper right comer 
of the CRT display. (Seven of these messages are shown in Figure 8-9.) Five of the messages inform the 
operator of possible erroneous data from improper instrument operation. The other five provide warnings 
of instrument malfunctions that must be repaired for proper instrument operation. 

A brief description of each message follows. The troubleshooting information listed is not meant to be ex- 
haustive. Refer to the appropriate Troubleshooting Block Diagram and Troubleshooting Hints for more 
detailed information. 

EXT REF 

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

MEAS UNCAL 

A warning to the operator that the amplitude/frequency data on the CRT is invalid because the analyzer's 
sweep speed is too fast for the selected bandwidth. 

A warning to the operator that the analyzer settings displayed on the CRT 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 initially 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 to the A1 2 RF Section Interface. 

BATTERY 

A warning to the operator that the CMOS memory on A14 Memory has probably lost its stored instrument 
states. The warning can only appear at instrument turn on. If it appears, the instrument will automatically 
reinitialize all the instrument states to the instrument preset condition. The battery warning can be caused 
by too low a voltage from the A28 Battery Pack or a problem with the A14 CMOS memory power supply 
circuit. Removing the A14 Memory assembly or performing the "long POP" instrument check (see RF 
Section Digital Troubleshooting) will erase the stored instrument states and cause a battery warning to 
appear at instrument turn on. The HP-IB Address is also lost. A fully charged battery pack should maintain 
the stored instrument states for up to 30 days. 
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275 UNLOCK 

The 275 MHz phase lock loop is unlocked. Items to check are: 

275 MHz mixer, phase detector, amplifier, and lock detector on A21 275 MHz Phase Lock (275 MHz 
TUNE voltage on A18TPl) 

A1 8 275 MHz Phase Lock Oscillator output at A 18J3 

5 MHz input (A1 1J 1) from A1 1 50 MHz Voltage-Tuned Oscillator (VTO) 
(VTO operation can be verified from the front panel by using / (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 to check are: 

Frequency divider, phase detector, amplifier, and lock detector on A8 249 MHz Phase Lock (249 
MHz TUNE voltage on A7TP1) 

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 A1 1 50 MHz VTO to the required frequency. Items to  check are: 

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

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) 

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

Pilot RF to IF converter A23 
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A9 Pilot Second IF Amplifier and A10 Pilot Third Converter 

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

A7 249 MHz 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 A1 0) 

A7 249 MHz Phase Lock Oscillator output at A7J2 

FREQUENCY 
DIAGNOSTICS BLOCK 

TRACE DETECTION 
SPECIAL MESSAGES 
BLOCK 

ACTIVE FUNCTION 

SECOND LO 
SHIFT I N U I C A T I O N \ ~ - ~  LO 

- . T I P 1  0 Hz 5TL.S 1500 w r  
W'. BY 3 w z  YB* I U z  W' 20 rs . r  

Figure 8-9. CRT Locations of Special Messages and Diagnostic Function Indicators 
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DIAGNOSTIC FLINCTIONS 

The Diagnostic Functions are accessible through the blue key on the front panel. Through their use it 
is possible to trace many instrument 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 found in the troubleshooting 
procedures. 

Frequency Diagnostics (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- 
cessor. For example, following an m , a m m (KSR) might display the following values: 

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 & 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 are the M and P numbers of the Variable Modulus 
Frequency Divider on the A8 249 MHz Phase Lock assembly. M varies from 0 to 5 and corresponds to 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 1; with a 1 indicating that the 2nd LO is shifted up 5 MHz in frequency 
(1753.6 MHz), and a 0 indicating no 2nd LO shift (1748.6 MHz). 

Line 5 indicates the frequency to which the A1 1 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 to 5.25 MHz for fre- 
quency spans greater than 100 kHz and from 2.25 to 2.75 MHz for frequency spans less than 100 kHz. 
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Line 6 shows the frequency to which the processor has programmed 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 LO 
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 MHz oscillator. The displayed frequency for the Pilot 3rd LO varies 
from 238.75 MHz to 259.25 MHz. 

Inhibit Phase Lock Flags [ (KSv) or Al5TP8 (STS) jumpered to A14TP11 (TI) 

This function permits the analyzer to 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. By 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 normal operation. ]Vote, 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 are displayed in the upper right comer of the display. (See Figure 8-9.) 

Sometimes a YTO lock problem at turn on will prevent the operator from performing a (KSv) 
for about the first 3 minutes. In this case, a jumper can be placed from A15TP8 (STS) to A14TP11 (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 MHz for all frequency counts instead of reading the actual counter output. To enable the Fre- 
quency Counter readings, the jumper is removed after is pushed. If the analyzer then stops sweeping, 
troubleshoot A17 Frequency Counter. 

Manual DAC Control (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 to  indirectly set them 
by varying the center frequency and span. When [511n3 (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 to vary them in a 
binary 1, 2, 3, 4, 8,  16, 32, . . . . . sequence, or by keying in numbers directly on the keyboard. When us- 
ing the numeric keyboard, GHz units updates only the Sweep Attenuator DAC, MHz 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 MHz VTO. Normally these counts at the Marker are used to calculate the RF input signal frequency, 
but by using the following shift functions, the actual frequencies can also be displayed. 

8-33 

Scans by ArtekMedia © 2008

Scans by ArtekMedia © 2008



Count Pilot IF (3. (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 assembly. 

Count Signal IF (3 (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. 

CountVTO El (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 1 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 (5111rr) (KSJ) to set the VTO Tune DACs to 0 kHz 

use  ( ""I" (KSN) to verify the high end frequency of the VTO 

use  ( (KSJ) and set VTO Tune DACs to 1012 kHz 

Use (S.I"J (KSN) to  verify low end frequency of the VTO 

Sweep Time Measure I 3  j (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 
troubleshooting the A17 Frequency Counter. By setting a 1500 second sweep time and 
pushing (I.lrrJ ( (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 [ @ 0 (KSU) (KST) 

Three functions can be used to  control the 5 MHz Second LO shift, which is 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) 

[ @ (KSS) forces the control back t o  auto and removes the CRT indication 

Note that spurious responses may appear on the display when the LO shift is being controlled 
(KSU) or 

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 to 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. 

I'"I" Trace A a (KSb) displays positive peaks 

[ Trace A (KSd) displays negative peaks 

Trace A [,,,,.j (KSe) displays sampled data 

[J Trace A (KSa) returns to  the normal automatic detection modes and removes the CRT 

indication. 
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ERROR CORRECTION ROUTINE 

The internal Error Correction Routine available by pressing ["""'j [-I (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 ["""'j [ (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 ror in this level will translate to the correction factors. Thus the Amplitude Accuracy 
test Q s h o u l d  be performed first. The internal program runs in the LIN mode while is 

in 1 dB/LOG mode. Thus large offsets in LOG/LIN offset (lines 1 and 14) will cause errors in the data. 

Figure 8-1 0. Error Correction Routine Data 
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Table 8-2. Error Correction Routine Parameters 

Line 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

Parameter 

LOG and LIN scale, BW < 100 kHz 
RESBW= 10Hz 

30 Hz 
100 Hz 
300 Hz 

1 kHz 
3 kHz 

10 kHz 
30 kHz 

100 kHz 
300 kHz 

1 MHz 
3 MHz 

LOG and LIN scale, BW > 100 kHz 
2nd local oscillator frequency shift 

30 dB gain 
17 LIN operation only + 1 dB 
18 10 dB gain 

19 50 dB step gain errors 
20 40 dB step gain errors 
2 1 30  dB step gain errors 
22 20 dB step gain errors + 0.6 dB 
23 10 dB step gain errors 
24 0 dB step gain errors 
25 -10 dB step gain errors 
26 -20 dB step gain errors 

27 offset error 2 dB/ LOG + 0.5 dB 
28 offset error 5 dB/ LOG * 0.5 dB 
29 offset error 10 dB/ LOG * 0.5 dB 

Specification 

+ 1 dB typical 

A4A2 
A4A3 

) A4A5 

] A4A8 

] A4Al 

Troubleshooting 
Information 

A4A3/A4A2 

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

+ 1 dB* 

A4A7/A4A6/A4A5 

A4A8/A4A4/A4A6 

+ 1 dB* 
+ 1 dB typical 
+ 1.0 dB 

A4A3/A4A2 
A23 
A4A3/A4A2 
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SWEEP SYSTEM BLOCK DIAGRAM 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 RF 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 A15 Processor outputs a sweep reset command to  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 RF 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 < 1000), so it does not reset 
the sweep generator but instead it determines the input signal frequency, resets the Digital Storage marker 
address to 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 an 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 [SIIGLI] key is pressed, the A15 Pro- 
cessor resets the sweep generator and then sets HSWP 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. 

8-38 
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I 
RSHS 

I I 
I I I I +5v 
I I 
I I 

SWEEP RAMP 
(A22TP14) - - +10v 

I I 
I I 
I I 
I I 

I I I ov 

HOLD SWEEP. DETERMINE 
INPUT SIGNAL FREQUENCY 

HSWP 
(A3AlTP4) 

MARKER POSITION TO-l t 

I 1 -  +5v 

OV 

SWEEP FROM 
MARKER TO END 
OF SWEEP 

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

Figure 8-1 1. Sweep System Timing Example 

Fast Sweep 

Fast sweep is enabled only for 0 Hz frequency spans and sweep times less than 20 msec. HSWP is forced 
low, and the A22 sweep generator is not used. See A3A1 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 A15 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. 
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SWEEP SYSTEM TROUBLESHOOTING 

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

lsolate the Sweep Generator 

Disconnect the ramp from A3A8J1 and jumper A3A8TP1 to A3A8TP2. This forces the ramp comparator 
output high. 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 A15 Processors, A12 RF 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. To further isolate the sweep generator, reconnect 
the sweep ramp to 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 to OV when single sweep key is press- 
ed, and ramp back up to greater than 10 volts. If the ramp waveform is correct, check the A3A8 ramp con- 
verter. Otherwise check the sweep generator on A22. 

lsolate the Phase Lock Service Requests and Frequency Counter 

Jumper A15TP8 (STS) to A14TP11 (TI) and push . This causes the A15 Processor to 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. 

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

With the sweep ramp disconnected from A3A8J1 and A3A8TP1 jumpered to A3A8TP2, check RSHS out- 
put for the presence of 60 nsec low pulses. (The logic probe of the HP 5004A Signature Analyzer can be 
used to detect them.) If present, check A3A1. If not, check the Digital Storage Processor. 

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

With the A15TP8 to 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 to 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). 
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Figure 8-12. Sweep System Block Diagram 
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Table 8-3. Mnemonics for IF-Display Section 

M n e m o n i c  

1000  - 
loB ) 
ADR0 - 
ADR3 } 
B0 - B l l  

FSOUT 

HSWP 

PENLIFT 

ICLK 

LFSEN 

LRTRC 

FSZ 

AUX BLANK 

BLANK 

HLDX 

HLDY 

SMPL 

AUX Z 

X 

Y 

Z 

INTG 

INTC 

LL 

LL 

LGX 

LGY 

AX 

AY 

STROKR 

MA0 - 
M A l  } 
POS 

LZERO 

R 0  - RI I 

A 0 A l l  

F 0 - F I I  

SO- S l l  

RM0 - RM2 

LDhl EN 

FC0 - FC3 

Q s 0  - QS3 
PS0 - PS3 

IOC 

LWRlTE 

LCLRSA 

RSHS 

LINCRSA 
LRSTO 

RSEN 

CE 

KS0 - KS3 

INTR 

INSELA 

INSELB 

DOTEN 

HOLD 

BRIGHT 

LLGBLANK 

DIM 

BLINK 

CHAR 

LROMEN 

BS 

Descript ion 

Instrument Bus Data Bits 0 through I 5  

Instrument Bus Address Bits 0 through 3 

Digital Storage Bus Data Bits 0 through I I 

Fast Sweep Output  

HlGH=Sweeping 

Recorder PENLIFT control 

Indicator Clock (Front-Panel LEDS) 

LOW=Fast Sweep Enable 

LOW=Retrace Signal 

Fast Sweep Z Axis 

Auxiliary Blanking Output  

LOW=Blanking Control 

Hold X Position (Sample and Hold Control) 

Hold Y Position (Sample and Hold Control) 

Sample 

Auxiliary Z Axis Output 

Horizontal Signal to  CRT 

Vertical Signal to  CRT 

Intensity Signal t o  CRT 

Integrator Control 

LOW=lntegrator Control 

Long Line 

LOW=Long Line 

Line Generator Horizontal Signal 

Line Generator Vertical Signal 

Delta X Position 

Delta Y Position 

Stroke 8 o f  Current Character 

Memory Address Bus Bits 0 through I I 

Sign o f  ALU Results 

Output of Zero Check on ALU Result 

Ram Bus Bits 0 through I I 

Accunlulator Bus Bits 0 through I I 
Function Bus Bits 0 through I I 

Source Bus Bits 0 through I I 

Ram Register Select Bits 0 through 2 

Data Manipulator Output Enable 

Data Manipulator Function Control Bits 0 through 3 

Qualifier Selection Bits 0 through 3 

110 Port Selection Bits 0 through 3 

110 Port lnput/Output Control 

Memory Write Control 

LOW=Clear Stroke Address 

Reset High Sweep 

Increment Stroke Address 

LOW=Reset Trigger Occurred 

Reset Peak Detectors Enable 

Memory Chip Enable 

Constant Selection Bits 0 through 3 
Interrupt 

Input Selection Bit A 

Input Selection Bit B 

Dot Enable 

Track and Hold Control 

Bright CRT Display Control 

LOW=Line Generator Blanking Control 

Dim CRT Display Control 

Blink CRT Display Control 

Character Mode Display Control 

LOW=ROM Enable 

Block Switch Control 

M n e m o n i c  

F S  

NS0 - NS7 

L0 - L7 

S0 - S7  

BL0 - BL6 

CLK 

LCLK 

IMHZ 

LCCLK 

LTON 

LDX 

LDCHAR 

LDMDR 

LDY 
LDMAR 

LDRMP 

LTSTA 

LTSTB 

LMEMEN 

LADC 

LRTN 

LDEXP 

LQ 
LDSR 

11110 

SClO 
SG2O- I 
SG2O-2 

OS20-I 
os20-2  Oslo 1 
LGlO 
L G Z ~  } 

VBWD ::: I 
RBWD 

VIDEO 
I 

SWITCH 

I8.4hfHz LO 

2I.4MHz 

3MHz 

BW5 
BW7 
BW63 } 
BW68 

FREQ ZERO 

CRT DSBL 

REC CAL 

REC ZERO 

A LOG 
 LO^ } 

LOGILIN 

A?dB 

AlOdB 
A2OdB 
AVdB I 

Descript ion 

Fast Sweep Mode 

Next State Bus Bits 0 through 7 

Link State Bus Bits 0 through 7 

State Bus Bits 0 through 7 

Bran~.h Length Bus Bits 0 through 6 

8MHz System Clock 

Inverted CLK 

I MHz ADC Clock 

?OOkHz Line Generator Clock 

LOW=Turn On 

Load X Position Register 

Load Character Register 

Load Memory Data Register 

Load Y Pos~tion Register 
Load Memory Address Register 

Load Ramp Register 

LOW=Input Test A Data 

LOW=lnput Test B Data 

LOW=Enable Memory Output  

LOW=Enable ADC Output 

LOW=Enablc Interrupt Return 

Load Expand Reg~ster 

LOW=Selected Qualifier 

LOW=D1git31 Storage Ready 

LOW=IF-Display Section I/O Strobe 

Step Gain Controls 

Offset Gain Controls 

Linear Gain Controls 

Vidro Bandwidth Controls 

Resolution Bandwidth Controls 

Video Signal 

Up/Down Converter Control 

18 4MHz Local Oscillator Signal 

2 I.4MHz IF  Signal 

3MHz IF  Signal 

Bandwidth Controls 

Frequency Zero Control 

CRT Disable Control 

Recorder Calibrate 

Recorder Zero 

Log txpand  Controls 

LogILinear Control 

Attenuation Controls 
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Table 8-4. 50-Wire Instrument Bus Pin Connection Table for IF-Display Section 
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Figure 8-1 3. Spectrum Analyzer Overall Block Diagram ( I  of31 
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Figure 8-1 3. Spectrum Analyzer Overall Block Diagram (2  of 3)  
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Figure 8-1 3. Spectrum Analyzer Overall Block Diagram (3  o f  3)  
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DISPLAY TROUBLESHOOTING 

The Display system consists of four sections: 

Input section: A3A8 Analog-Digital Converter and A3A9 Track and Hold. 

Processor section: A3A4 Memory, A3A5 Data Manipulator, A3A6 Main Control and A3A7 Interface. 

CRT Driver section: A3A1 Trigger, A3A2 Intensity Control and A3A3 Line Generator. 

CRT Amplifier section: A 1A2 Z Axis Amplifier, A 1A4/A5 X/Y Deflection Amplifier and A1A3 HV 
Regulator. 

Isolation of a malfunction to one of the above sections is done with the use of rear-panel display outputs 
and the internal test programs. 

If the left INSTR CHECK LED is on, a failure has occurred in Digital Storage. Refer to the Digital Storage 
Troubleshooting notes for the correct troubleshooting procedure. 

The following paragraphs briefly describe the failure modes and appropriate places to begin the trouble- 
shooting. 

Characters Only 

If only the characters on the CRT display are affected, the problem most likely exists on the A3A4 
Memory. Perform the character ROM check on the SA Diagram. 

Graticule and Characters Only 

If the graticule and characters are incorrect but the video information appears to be correct, suspect the 
System ROMs on A3A6 first. Also the "long POP" test of the RF Section memory should be performed. 
Refer to the Digital Storage Troubleshooting notes for more information. 

Video (Signal) Only 

If only the video information is incorrect, suspect A4 IF Section, A3A8 or A3A9. To eliminate the IF, 
connect the rear-panel SWEEP and VIDEO RECORDER OUTPUTS to an oscilloscope. If the video is 
correct, then either A3A8 or A3A9 is defective. 

Remove cable 0 from A3A9J 1. Then jumper A3A8TP1 to A3A9TP3 and push . This substitutes the 
sweep ramp for the video input. The CRT display is similar to Figure 8-41. If the ramp is incorrect, remove 
A3A9, jumper A3A8TP1 to A3A8TP6 and push . The CRT display is the same as Figure 841 .  If the 
display is correct, the problem is in the A3A9 assembly. Refer to A3A9 Troubleshooting procedure. If 
ramp is incorrect, suspect ADC on A3A8. See the A3A8 Troubleshooting notes to verify this. 

Don't rule out the sweep system, especially the ramp Converter on A3A8 when troubleshooting video 
failures. Some ramp converter failures produce CRT displays that are similar to those caused by ADC 
failures. 

8-5 1 
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All CRT Information Blank or Distorted 

Check X, Y and Z DISPLAY OUTPUTS on rear panel. If these are correct, fault is most likely X/Y De- 
flection Amplifiers or Z Axis Amplifier. The following program, which places a dot at the center of the 
display, is helpful when troubleshooting the Deflection Amplifiers. It balances the voltages in both. halves 
of the circuitry. 

Blank Trace A 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Is"l.rj Recorder Lower Left DSPL ADRS 

0 Hz 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IsHIIT] Recorder Upper Right WRITE: 

L 

1090Hz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vectorcommand 
X, Y coordinates 5 1 2 H z  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5 1 2 H z  I for center screen 
1092Hz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Endofdisplay 

If the X, Y and Z DISPLAY OUTPUTS produce either distorted or no output, Digital Storage must be 
tested. Connect a jumper from A3A6TP3 to A3A6TP6 and push A3A7S1. The Digital Storage Test Pattern 
(Figure 8-37) results. Refer to the Digital Storage Troubleshooting procedures. If the test pattern is correct, 
start with the system ROMs check. 

If the test pattern is incorrect, verify operation of A3A3 Line Generator and A3A2 Intensity Control. 
Refer to the troubleshooting information included with the schematics. If A3A3 and A3A2 are working 
properly, then all of Digital Storage will have to be checked starting with A3A6. 

Whenever the display is blank, and the left INSTR CHECK LED is off, check the A1A6 * 15V Regulator 
and A1A7 +100V, +5.2V Regulator. The power supply LEDs indicate the presence of voltage but not 
regulation. Verify operation of A3A2 Intensity Control and A1A2 Z Axis Amplifier. If these are all 
working properly, carefully examine the A1A3 High Voltage Regulator assembly. 
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A1 A1 KEYBOARD, CIRCUIT DESCRIPTION 

A l A l  Keyboard consists of three functional blocks: CRT Controls, Keyboard Switches, and Status In- 
dicators. 

CRT Controls @ 

The CRT Controls include the following front-panel potentiometers: 

INTENSITY control R1. Sets the level of the input to A1A2 Z Axis Amplifier. 

ALIGN screwdriver adjustment R8. Sets the CRT trace to horizontal. 

FOCUS screwdriver adjustment R2. Focuses the CRT trace. 

FREQ ZERO screwdriver adjustment R3. For resolution bandwidths of 1 kHz or less, adjusts the fre- 
quency of the 18.4 MHz oscillator (A4A5 Step Gain) to precisely align the IF passband to 21.400 
MHz. 

The front-panel STANDBY indicator, LED DS18, which is driven by the PWR DWN signal from A1A6 
* 15V Regulator, is activated when line power is applied while the power supply regulators are off. 

Keyboard Switches 0 
The Keyboard Switches are a matrix of rows and columns connected to the RF Section keyboard by the 
50-wire Instrument Bus W8. When a keyboard switch is activated, A15 Processor recognizes the switch and 
performs the indicated operation. 

Status Indicators @ 

The Status Indicators, LEDs DSl through DS17, show the states of the various keyboard functions. A15 
Processor loads the latches U1 and U2 via the Instrument Bus W8. The latch address is decoded in A3A1 
Trigger, which generates the ICLK strobe signal. 
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Z AXIS AMPLIFIER, CIRCUIT DESCRIPTION 

AIA2 Z Axis Amplifier receives from A3A2 Intensity Control two signals for control of the CRT: a OV- 
2V Z signal proportional to the CRT writing rate, and a blanking signal BLANK. 

Amplifier @ 

The Z signal, after attenuation by the front-panel INTENSITY potentiometer AIRI,  drives the input stage 
Q9, QIO. This amplifier supplies a differential current output to the Focus Gate Amplifier and, through a 
Blanking Switch, to the Control Gate Amplifier. 

Control Gate Amplifier @ 

The input to the Control Gate Amplifier is a virtual-ground, current-summing junction. Its output voltage 
is given by: 

where I Q ~  is the current in 4 7 ,  which is determined by the Z-axis input when BLANK is high. When 
BLANK is low, 4 7  is off, and the output of the Control Gate Amplifier drops to a few volts, blanking the 
CRT. 

Focus Gate Amplifier 0 

The Focus Gate Amplifier supplies a correction voltage to  the FOCUS grid of the CRT to compensate for 
defocusing effects with varying intensity levels. The magnitude of this correction voltage is set by FOCUS 
GAIN potentiometer R30 and the front-panel FOCUS screwdriver adjustment A1 R2. The output stage is 
identical to that of the Control Gate Amplifier except for the pulse response adjustments (HF GAIN poten- 
tiometer R22 and HF TRIM capacitor C10 in the Control Gate Amplifier). These components are fixed in 
the Focus Gate Amplifier. 

CRT Adjustments 

The CRT Adjustments set the bias voltages for the various CRT functions. Each adjustment name is indi- 
cated on the schematic. 
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Table 8-5. A1 A1 Keyboard, Replaceable Parts 

Reference 
Designation 

A l T l  
A lV l  
h l k l  

A l A l C l  

AlA1081 
AlA1082. 
A lA lD818  

A i A l J i  

~ 1 ~ 1 0 1  
A l A ! u  

A L A I R I  
A l I l R 2  
A I A l R 3  
A l A l R 4  
A i A i R 5  

ALAIRL 
A l A l R 7  
A l A l R 8  
AlAlRV 
A l A l R l O  

~ 1 ~ l R l l  
A l A l R l I  
A l A l R l 3  
A l A l R 1 4  
~ 1 ~ 1 ~ 1 5  

A l A l 8 1 -  
A l A l 8 Z b  

A l A l U l  
A l A l U I  
A l 4 l u 3  
A l b l U 4  

AlAlXD81- 
AlAlXD815 
AlAlXD818 

Mfr 
Code 

28480 
28480 
28480 

28480 

28480 

28480 

28480 

2848U 
28480 

28480 
28480 
28480 
2454b 
24546 

2PSQb 
2454b 
28480 
24546 
24546 

24546 
28480 
2454b 
24546 
2454b 

28480 

01295 
01295 
11236 
1123b 

28480 
28480 

Mfr Part Number 

S100-4009 
5083-5791 
85bbZ'bUOOl 

Olb0-4084 

5082.4984 

5082.4584 

1 2 5 1 - ~ 8 2 b  

1854-0404 
1854-0404 

2100-3587 
2100-2452 
2100-2452 
C1-11.9-TO-1962-F 
Cu-i/8.T0-751-F 

CU-l/g-TO-1002-r 
C4-1/8-T0-1002-P 
2100-2452 
CY-1/8-TO-31bR-F 
C4-1/8-T0-383L-F 

~4-1 /8 -T0-583Z-F  
2100-3647 
~ 4 - 1 / 8 - T 0 - 3 1 b R * t  
C4-118-TO-31bR-F 
~4.118-TO-101-F 

5060-9436 

SN74L8273N 
SN74LS273N 
750-81-R470 
750'81~R470 

1200-0010 
1200-0010 

HP Part 
Number 

9100-4009 
5083-5791 
lSbb2'LOOUl 

Olb0-4084 

1990.0485 

1990-0487 

1251-4828 

1bSP-0404 
1814-0404 

2100-1587 
2100-2452 
21  00-2452 
0698-3157 
0757-0420 

0757-0442 
0751-0442 
2100-2452 
0b98-3444 
9b98-3161 

O b 9 8 - 3 l b l  
2100-3647 
0b98-5444 
Ob9b-3444 
0757.0401 

5060-943b 

1810-1730 
1820-1730 
1810.0103 
1810-0203 

1200-0010 
1200-0010 

ow 
1 
1 

1 

1 

1 

17 

1 

2 

1 
3 

1 
1 

2 

3 
2 

1 

1 

2 8 

2 

2 

l b  

Description 

TRANSFORMER, W I N  POWER 
CRT-P31 PH3SPH3R COATING 
KEYBOARD A8SEMBLY (INCLUDES & W9) 

CPPACITOR-FXO . ~ u F  +-+?OX SOVDC CER 

LED-VISIBLE LUM-INTmBOOUCD IFm3oMA-MAX 

LED-VISIBLE LUM-INTmlMCD IFm2OMA-MAX 

CONNECTOR 50-PIN M PO81 TYPE 

TRANSISTOR NPN 8 1  10.18 PO83bOMk 
TRANSISTOR NPN 8 1  TO-18 PDa3bOMW 

RESISTOR-VAR CONTROL CP 2K 10% 1OCW 
RESISTOR-TRMR 2SK 20% CCP TOP-ADJ 1-TRN 
RESISTOR-TRMR 2 5 1  2 0 1  CCP TOP-ADJ 1-TRN 
RESISTOR 19.6K 1% .125W F TCmOt-100 
RESISTOR 750 1X , 1 2 5 ~  F TCmOt-100 

REBISTOR 1 0 ~  IX , 1 2 5 ~  P ~ c m 0 t - l o 0  
R E S I ~ T O R  IOK 1% ,125W r T C ~ O + - 1 0 0  
RESISTOR-TRMR 2SK 20% CCP TOP-AOJ 1-TRN 
RESISTOR 31b 1% ,125W F TCmOt-100 
RESISTOR 38.36 1% , 1 2 5 ~  F TCmOt-100 

RESISTOR 38r3K 1% ,125W F TCmOt-100 
RESISTOQ-VAR CONTROL CP 5K 10% L I N  
RESISTOR 31b 1X ,125k F TCmOt-LOO 
RESISTOR 3 l b  1% ,125w F TCmUt-100 
RESISTOR 100 1% ,125W F TCmOt-100 

IC ~r TTL L 8  0 -TYPE POS-EDGE-TRIG C O M  
IC ?F T T L  LS D-TYPE POS-EDGE-TRIO C O W  
NEThORK-RE8 8.PIN-SIP .I-PIN-SPCO 
NETwORK.RLS 8-PIN-SIP .I-PIN-3PCG 

8OCKET-TUBE 2-CON1 
80CKET-TUBE Z-CONT 
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Table 8-6. A lA2  Z Axis Amplifier, Replaceable Parts (1 of  2 )  

Reference 
Designation 

AlA2  

A lAZC l  
l l ~ Z C 2  
A1 A2C3 
AlA2C4 
AlAZCS 

AIA2C6 
AlAZC7 
AlAZC8 
A ~ A Z C Q  
A142ClO 

A l A Z C l l  
A l A 2 C l 2  
AlAZC13 
A lA2C lY  
4 l A 2 C l S  

AIA~CI) 
A lAZC l7  
4 1 ~ 2 ~ 1 8  
A I A Z C ~ ~  
AlAZC20 

ClAZc21 
Al42CZ2 
AIAZC23 

A iAZCn l  
AlA2CR2 
AtA2CR3 
AlAZCR4 
A ~ A Z C R S  

AIAZCR~ 
AICZCR~ 

A1 A2L i  
1 1 ~ 2 ~ 2  
A1 A 2 L I  

A11201 
41A201 
~ 1 4 ~ 0 3  
A14204 
ClAZQ5 

~ 1 ~ 2 0 6  
AlA207 
1 1 ~ 2 0 8  
A1 A209 
A lA2QlO 

A i A 2 Q i i  
4 1 ~ 2 0 1 2  
A142013 
A l I Z Q l U  
AlA2015 

A lAZQlb  

A l 4 p R l  
AlAZR2 
AlA2R3 
41 A2RU 
41 AZRS 

A1 AZRb 
4 lA2R7 
41 AZR8 
AiAZRPe 

PlA2RlO 
A l A 2 R l l  
A lAZR lZ  
A lAZRt3  
A1 A2Rl4 

) 1 A 2 ~ 1 5  
A l  AZR16 
A lAZR l7  
AlAZR18 
A 1 ~ 2 R 1 9  

Mf r 
Code 

28480 

56289 
56289 
28480 
28480 
28480 

28480 
28480 
28080 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

56289 
28480 
28480 
28480 
28480 

28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28400 
28480 

28480 
28080 
28480 

28480 
28480 
28480 
OUT13 
28480 

28480 
28480 
28480 
0 4 7 1 1  
04713 

04713 
28480 
28480 
28480 
28480 

28480 

~ 4 5 4 6  
24546 
24546 
245Ub 
28480 

24546 
24546 
2454b 
24546 

24546 
24S46 
24546 
24546 
24546 

24546 
2U54b 
24546 
24546 
24546 

Mfr Part Number 

856b2-60054 

1 5 0 ~ 1 0 6 X V 0 2 0 8 2  
15ODlO6k902082 
0160-3670 
0160-4084 
0 1 6 0 - ~ 0 8 4  

0160-ZZOU 
0160-2308 
0160-3670 
0160-$670 
0121-bU?4 

0160.3610 
0160-3670 
0160.lb?O 
0160-8084 
0160-4084 

3OD105Gl508AZ 
Ol60-4a84 
0160-2704 
0160-3670 
0160.2236 

0160.3b70 
0160-1670 
0160.~b70 

1901-053s 
1901-00qb 
1901-0028 
1901-0028 
1901-0096 

1901.0028 
1901.0028 

9140-0210 
P l U O ~ O ~ l O  
9140-0210 

1853-0232 
1854-0419 
1853-0232 
2N3251 
1854-0404 

1054-0419 
1854-0404 
1850-0404 
2N3251 
2N3251 

ZN3251 
1854.0404 
1854-0404 
1854-OPOY 
1854.0404 

1854.0404 

C u - l / 8 ~ 1 0 ~ ~ 1 R l ~ ?  
cu .1 /8 -T0~5 lR l -F  
CU-1/8-TO-iOOZ-F 
~ 4 - 1 / 8 - t 0 . 5 1 R i ~ ~  
2100-3351 

C4-1/8-!O.SIRl-F 
CU-1 /8 -10 -5621-~  
~ 4 - 1 / 8 - T 0 - 5 1 l R - F  
C~-1/8-T0-42Zl .C 

~0.118-70-8251-F 
c u - l / 8 - t o - 2 b l l - C  
C4-1/8-T0-1102-F 
C4-1/8-T0.1001-F 
C4-1/8.T0.1001-? 

C4-1 /8 .~0 -10~O-F  
C4.1/8.TO-2I51-~ 
C4.1/8-TO-lOOl-F 
c u - i / ~ - t ~ - ~ i s i - F  
cU- l /B-T0-825R-F 

HP Part 
Number 

85662-60100 

0180-0314 
0180.0314 
0160-3670 
0160.4084 
0160.4084 

OlbO.2204 
0160-2308 
0160.3670 
0160-3670 
0 1 2 1 ~ 0 4 7 4  

0160-3670 
01 60-3670 
0160-3670 
0160-4084 
0160.4084 

O l g O - O ~ b 9  
0160-4084 
0160-2204 
0160-3670 
0160-2238 

0160.3670 
0160-3670 
0160.3670 

1901-0535 
1901.0096 
1901-0028 
1901-0020 
1001-0096 

1901.0028 
1901.0028 

9140-0210 
9140-0210 
9140.0210 

1853-0232 
1850-0419 
1853-0232 
1853-0007 
1054-0464 

1854.0419 
1854-0404 
1854-0404 
1651-0007 
1853-0007 

1853-0007 
1854-0404 
1854-0404 
1854.0404 
1854-0404 

1854-0404 

0757-0394 
0757-0394 
0757-0UU2 
0757-039u 
2100-3351 

0757.0394 
0757-0200 
0757-0U lb  
0698-3154 

0 7 5 T - O u ~ l  
0698.0085 
0757-0443 
0757-0280 
0757-0280 

0757-0346 
0698-0084 
0757-0280 
0698-0084 
0157-0411 

Q ~ Y  

1 

Z  

10 
5  

) 
1  

1  

1  

1  

1  
2  
4  

3  

2 
2  

4  
8  

g 

2 

2  

2 
I 
I 

1 
1  
2  
5  

1  
3  

2  

Description 

BOARD AssLMBLY, Z-AXIS A " p L I r I k ~  

CAPACITOR-?XD lOUF+-10% 2OVDC TA 
CAP~CITOR-FXD lOUF+-1OX 2OVDC TA 
C A P A C I T O ~ - ~ X D  . lUF +-2OX ZOOVDC CER 
CAPACITOR-FXD . lUF +-.?OX SOVDC CER 
CAPACITOR-FXD .lUF *-20% SOVDC CtR 

C A ~ A C I T ~ R - F x D  l 0 0 p F  ( -5% ~ O O V D C  MICA 
CAPACITOR-FXD 36PF + -5% 3OOVDC MICA 
CAPACITOR-FXD . lUF +-20% ZOOVDC CER 
CAPACITOP-FXD . lUF *-20% ZOOVDC CER 
CAPACITOR-V TRMR-PSTN -3-1.5PF 6OOV 

CAPACITOR-FxD ,!UP +.ZO% ZOOVDC CLR 
CAPLCITOR-FXD ,iUC + -20% ~ o o V D C  CER 
CAPACITOR-FXD . lUF +-ZOX ZOOVDC CER 
CAPACITOR-CXD . lUF +-,?OX 50VDC CER 
C A P A C I T O R - F X D  . lu f  r . 2 0 ~  ~ O V D C  C E R  

C A P A C I T O R - F X D  1 ~ ~ + 7 ~ - 1 0 %  1 5 0 ~ 0 ~  AL  
CbPACITOR-CXD .lUF *-2OX SOVDC CCR 
CAPACITO@-FXD 1ooPF +-5% 3OOVDC MICA 
CAPACITOR-CXD . lUF +-20% ZOOVDC CER 
CAPACITOR-FXD 1,5PC +-,25PC 500VDC CER 

CAPACITOR.CXD ,lUF +-,?OX ZOOVDC CLR 
CAPACITOR-CXO , IuF +-.?OX 200VDC CER 
CAPACITOR-FXO . lUF +-ZOX ZOOVDC CER 

DIODE-SCHOTTKY 
DIOOC.SWITCHING l2OV SOYA 100NS 
DIODE-PwR RECT U O O V  750MA DO-29 
DIOUE-PWR RECT UOVV 750MA 00-29 
DIODE-SHITCHINO l2OV SOMA IOONS 

DIODE-prR RECT UOOV 750MP DO-29 
DIODE-PWR RECT u o o v  750MA DO-29 

COIL-MLD LOOUH 5 1  0.50 ,155DX,375LGlNOM 
COIL-%LD IOOUH 5X 0.50 . ~ ~ ~ D X . ~ T S L G - N O M  
C@IL.MLD 100UH 5% 0.50 ,155DX.3T5LG-NOM 

TRANSISTOR PhP S I  10-39 P D I l h  FTI20UCMZ 
TRA4SISTOR kPN 8 1  10 -39  PDDlW FT8200UHZ 
TRA%SISTOH PAP 8 1  10 -39  PD8lW CTIZOOMHZ 
TRPhSISTOR PUP 2N3251 $ 1  TO-10 PD.3bOMW 
TRPhSISTOR NPN 8 1  TU-18 PD83bOMW 

TPAhSISTOR NPN $ 1  10.39 P D a l I  FTm200MHZ 
TRAhSISTOR NPM S I  TO-18 PDmSbOMW 
TRANSISTUR N P N  8 1  10.18 P0.360HW 
TRANSISTOR PNP 2N3251 S I  10-18 PDI36OMh 
TRAhSISTOR PNP ZN3251 9 1  TO-18 PD.360Mw 

TRANSISTOR PNP 2N3251 9 1  10-18 PD.3bOMr 
TRANSISTOR NPh 8 1  10.18 PU8360MW 
TRANSISTOR hPN 8 1  10-18 PDI360MW 
TRANSISTOH NPN 5 1  TO-18 P01360U~ 
TRA~SISTOR hPM S I  10 -18  PD~160Mw 

T R A ~ S I S T O R  YPN 8 1  10-18 PD'36OM~ 

RESISTOR 51.1 1X ,125W F  TCm0+-100 
YESISTOR 51.1 1X ,125k F lC.O+-100 
RESISTOR IOK 1X , 1 2 5 ~  F TC.0+-100 
~ E S I S T O R  51.1 1X , 1 2 5 ~  F  ~ C 8 0 + - 1 0 0  
RESISTOR-TRHR 500 l c %  C SIDE-ADJ I-TRM 

RESISTOR 51.1 1% ,125" F  TC.O+-100 
RESISTOu 5.b2K 1% ,125c F TCuO+.lOO 
SES16TOF 511  1 %  ,12541 P TC.V+-100 
RESISTOR 4.22K 1X ,125h F  TC*O+-100 

rFACTORY SELtCTEO PART 

RESISTOR 8 . 2 5 ~  1% , 1 2 5 ~  F TcIO+-100 
RESISTOR 2.61K 1% , 1 2 5 ~  F  ~C1u+-100  
qES1STnY 116 1% ,125w F TC.0+-100 
Y E S I S T O R  IK 1 %  ,125r  F T C I O + - ~ O O  
RESISTOR I K  1X ,125* F  TCIOt-100 

RESISTOH 10 1 1  , 1 2 5 ~  F TC.l+-100 
UESISTPR 2.15K 1% ,125N F TC.01-100 
RESISTOU I K  1% , 1 2 5 ~  F TCmO+-100 
RESISTOU 2.15K 1% ,125k F TCSOt-100 
RES13T0R 825 1% ,125W P TC.01-100 
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Table 8-6. A1A2 Z Axis Amplifier, Replaceable Parts ( 2  of 2 )  

Mfr 
Code 

Reference 
Designation 

AIA2R20 
AlAZRCl 
AlA2R22 
ALAZRLI  
A I A Z R Z ~  

AiAZR25 
AlAZRZb 
AILOR27 
AlAZR28 
AiA2RZ9 

AiAZR30 
AlAZR31 
A L A ~ R ~ Z  
AlAZR31 
AiA2R34 

A l A 2 ~ 3 5  
AlA2R3b 
AlAZR37 
AIAPR38 
A l A 2 R I q  

AiA2R40 
A1 All341 
AlA2R42 
~ 1 ~ 2 R 4 3  
AlAZR44 

AlAZR45 
A l A I R 4 b  
AlALR47 
A l ~ 2 R 4 8  
AlAZR49 

A l A 2 ~ 5 0  
A1 AZRSl 

A l A Z T * l  
AIAZTC~ 
AlA2TP3 
AIAZVRL 
A ~ A ~ v R ~  
AlA2VR3 

Mfr Part Number HP Part 
Number 

I 
0757-0428 
0757-0443 
2100-3207 
0690-3152 
0 6 9 8 - 3 4 l b  

0757-0841 
0698-3151 
0757-0394 
0757-0394 
0757-0819 

2 1 0 0 - 3 f 5 1  
2100-3353 
2100-3355 
Ob98-3158 
0757-0280 

2100-3354 
2100-3354 
0698-0084 
Ob98-3440 
0751-0274 

0b98-3440 
0751-0200 
0757-0421 
0757-04142 
0757-0280 

0698-3152 
0698-3416 
0751-064 1 
0698-3161 
0757-0394 

0757-0394 
0757-0819 

0360-0535 
OSbO-0535 
0360-0535 
1902-3333 
1902-3351 
1902-0049 

5000-9043 
$040-6845 

QW 
1 

1 
2 
2 

2 
2 

2 

1 
1 
1 

2 

2 
1 

3 

1 
1 
I 

1 
1 

Description 

RESISTOR 1.62K 1% ,125W F TC*0+-100 
RESISTDR 11K 1X #125W F TCm01-100 
RESISTOR-TRMR 5K 1 0 %  C SIDE-AOJ 1-TRN 
RESISTOR 3.486 1 1  ,125W F TC*O+-100 
RESISTOR 21.5K 1% .5H C TCm0+-100 

RESISTOR 12.1K 1X 5W F TC*0+-100 
RESISTOR 2,67K 1X : 1 2 5 ~  F TC*0+-100 
RESISTOR 51.1 1% ,125h F TCmO+-100 
R E S I S T O R  51.1 1% 0125W F TC*O+-100 
RESISTOR 909  1X ,5W F TCIO*-100 

RESISTOR.TR3R 500  10% C SIDE-ADJ 1-TRk 
RESI~TOR-TRMR 20K 1 0 %  C SIDE-ADJ I-TRN 
RESISTOR-TRMR LOOK 1UX C SIDE-ADJ 1-TRN 
RESISTOR 2 3 . 7 ~  1X , 1 2 5 ~  F TC*0+-100 
R ~ 8 1 8 7 0 R  1K 1X ,125W F TCmo*-loo 

RESISTOR-TRMR 5 0 1  10% C SIDE-ADJ I - T R *  
RESISTOR-TRMR 5OK 10% C BIDE-PDJ 1-TRN 
RESISTOR 2 . 1 5 ~  1% , 1 2 5 ~  t T C * U * - ~ O O  
RESISTOR 19b 1X #125w F TC*O+-100 
RESISTOR 1.ZlK 1X , 1 2 5 ~  F TC*O+-100 

RESISTOR I P b  1 %  125W F TC*o+-100 
RESISTOR 5.bZK li ,125W F TC*0+-100 
RESISTOR 825  1 %  , 1 2 5 ~  F TC*O+-LOO 
RE~ISTOR IOK 1X ,125W C TcmO+-100 
RESISTOR IK 1% ,125R F TCmO*-100 

RESISTOR 3.48K 1X ,125W F TC*O+-100 
RESISTOR 21.5K 1% ,5W F TC*O+-100 
RESISTOR 12.1K 1X .5W F TC*O*-100 
RESISTOR 2 . 8 7 ~  1% , 1 2 5 ~  F TC.01-100 
RESISTOR 51.1 1X ,125W F TC.01-100 

RESISTOR 51.1 IX , 1 2 5 ~  F TC*O+-100 
RESISTOR 9 0 9  1% ,5W F TCmO+-lOO 

TERMINLL TEBT POINT PCB 
TERCINbL T E S T  POINT PCB 
TERMIML TEST POINT PCB 
DIODE-ZhR 4b14V 5% 00-7 P D S . ~ W  TCi+.O81X 
DIODE-ZNR 5b,ZV 5 %  00-7 PDa.4W TC*t,OBlX 
DIODE-ZNR b.19V 5X DO-7 PO*,OW TC*+.022X 

A112 Mx8CELLbNCOUS 

PINIP,C, BOARD EXTRACTOR 
EXTRACTOR, P.C. BOPRD 

2 4 5 4 1  
24546 
28480 
2454b 
28480 

Z ~ U ~ U  
24546 
24546 
24546 
28480 

28480 
32997 
28480 
24546 
2 4 5 4 1  

C4-1/8-TO-lb21-C 
C4-1/8-T0-1102-F 
2100-5207 
CU-l/B-TO-34Bl-F 
0 6 9 8 - J 4 l b  

0757-0841 
~ 4 - 1 / ~ . ~ 0 - 2 8 7 1 - ~  
(4-1/8-TO-51Rl-F 
C 4 - 1 1 ~ ~ ~ 0 ~ 5 1 R l ~ F  
0757*0819 

2100-3551 
338bXwY4b-203 
2100-1355 
(4-116-70-2372-F 
C u - 1 f 8 ~ T 0 ~ 1 0 0 1 - ~  

28480 
28480 
24546 
2 4 5 4 1  
2454b 

24546 
24546 
245Ub 
24546 
24946 

2 4 5 4 1  
28U80 
28480 
24546 
24546 

24546 
28480 

28480 
28480 
28480 
28480 
28480 
28480 

28480 
28480 

2100-3354 
2100-$J54 
C0-1/B-T0-2151-f 
C4-1/8-TO*lVbR-F 
C4-l/B-TO-1213-F 

C4-1/8-T0-19bq.~ 
C4-1/8-T0-5b2l -F 
C4-1/8-TO-825R-F 
C4-1/8-To-iOot?-F 
C 4 ~ l ~ ~ ~ ~ O ~ l ~ ~ l ~ f  

CU-1/8-T0.3481.P 
0698.3416 
0757-084 1 
~ 4 - l / B - T 0 - 2 8 7 l - F  
(4-118-TO-51Rl-F 

C4.1/8-TO-SIR1-F 
0757-0819 

0360-0535 
0360-0535 
0360-0535 
1902-3333 
1902-3317 
1902-0049 

5000-9043 
5000-1843 
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A1 
FRONT PANEL 

R F l  SHIELD 
(G LASS) W9 

/ \ 
W1 A l A l  

KEYBOARD 

Figure 8-15. A1 Front Panel, Assembly and Component Locations 

8-60 
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AlAl KEYBOARD 
t 

W A R N / N G  
XAZAEDOUS VOLTAGES 
EXIST ON TH/S ASSEMBLY 

Figure 8-1 6. A1 A1 Keyboard and A1A2 Z Axis Amplifier, Block Diagram 

8-6 1 
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Figure 8-1 7. A l A l  Keyboard, Component Locations 

I Z AXIS AMPLIFIER I 
~ 3 2 0  ~ 3 6 0  222 @ C10 @ R 3 0 @  R 3 5 @  
PATT ASTlG HF GAIN HF T R l h l  & @ FOCUS GAIN INT LIMIT 

~ 5  0 , INT 
GAIN 

Figure 8-1 8. A l A 2  Z Axis Amplifier, Component Locations 
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SERIAL PREFIX : 16264 DATE: APRIL H78 

TO A/AZ L AXIS 
AMPLIFIER 

+,-,,v 

TOA4A5 STEP M I N  AY 

100 iz 2 R I  
I 
I 

+5. Z V 

?!.G 

RI I  z!6 , 
1 XSWP Rs 

\44< 

1 1 8 C L K  

w 

91 
+ 5 . 2 V  

D I G I T A L  
STORAM 

I I 
I 1 

0 KEYBOARD SWITCHES 
J I 
I 

T 1 
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Figure 8-1 9.  A1 A1 Keyboard and A1 A22 Axis Amplifier, Schematic Diagram 
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AIA3 HIGH VOLTAGE REGULATOR, CIRCLIIT DESCRIPTION 

The CRT filament potential is connected to the - 4000 Vdc cathode 
potential, which is dangerous to life. 

The post-accelerator potential of approximately +18 kV is supplied by High Voltage Multiplier AlA11 
(refer to  block diagram). 

High-Voltage Transformer @ 
High-Voltage Rectifier and Filter 0 
The cathode of CRT A1Vl operates at  -4000 Vdc. This voltage is generated by rectifying an ac signal (ap- 
proximately 30 kHz) on the secondary of High-Voltage Transformer T1. The primary side of T I  is an  
oscillator circuit located in A1A6 & 15V Regulator. The rectifier circuit consists of CRl  and filter com- 
ponents C1, R3, and C3. The CRT filament voltage of 4.45 Vrms is generated by another secondary wind- 
ing of T1 and is held at  -4000 Vdc by R l  . 

The cathode voltage is stabilized by a feedback control circuit consisting of R4, C4, and the amplifier cir- 
cuit in A1A6 & 15V Regulator in conjunction with a primary feedback winding on T1. (Refer to the circuit 
description of AlA6.) The cathode voltage is set by HV ADJ potentiometer AlA6R32 in the Oscillator 
Level Control circuit of AlA6.  

Control Grid Level Shift @ 

The control grid voltage is provided by generating a bias voltage with respect to  the cathode voltage. This 
bias voltage is generated by a capacitively coupled, clipped sine-wave signal at  the junction of C2 and C5. 
The sine wave is derived from the T1 secondary through R2. The upper clipping level is set by INTENSITY 
LIMIT adjustment AlA2R35 in A1A2 Z Axis Amplifier. The lower clipping level is set by the output of the 
Control Gate Amplifier in AlA2. The clipped sine-wave signal is coupled to  the control grid circuit through 
C5, where it is rectified by CR3 and CR4 to generate a dc bias voltage across R7. C6, R10, and C7 are a 
filter t o  remove ripple from the bias voltage. C7 also allows fast pulse signals to  be coupled directly to  the 
the control grid, to maintain response times of 30 nsec or less. 

Focus Grid Charge Level Shift @ 

The focus voltage is set by a resistive divider string from the cathode, with an intensity-focus correction 
bias developed in a manner similar to  that of the control grid bias voltage described above. FOCUS LIMIT 
potentiometer R14 sets the focus grid to approximately -2500 Vdc, and the focus bias is generated by a 
clipped sine wave at  the junction of C9 and C10. This upper clipping level is set by VR2 (+82.5V), and the 
lower clipping level is set by the FOCUS GATE voltage from AlA2. 

Scans by ArtekMedia © 2008

Scans by ArtekMedia © 2008



; Table 8-7. A I A 3  High Voltable Regulator, Replaceable Parts 

Mfr Part Number 

85662-b0059 

430p)310bO 
0lbO-22b4 
4 3 0 ~ 1 s j a b o  
01bo-J?b0 
0160- lq60  

01b0.0678 
0160-0678 
0160-0593 
0160-22b4 
0160-0841 

0160-0543 
0160-34Jb 
01b0-bs9J 
3 0 0 1 0 5 6 1 5 0 8 ~ 2  

1901-0683 
1901-0028 
1901-0028 
1901-0028 
1901-0028 

1901-0028 
1901-0028 
1901-0028 
1901-0028 

~ ~ 1 0 4 1  
EB3941 
€BUT21 
pvC115-3-TO-3004-F 
CB1021 

CBlOZl  
~ 8 i o b S  
~ 8 1 0 2 i  
C B l 0 2 l  
~ 8 1 0 5 1  

~ ~ ~ 2 2 1  
EBlOOl 
0698-8992 
2100-3626 
0b98-8qq3 

C B l O l t  
E83941 
CB lO3 l  
~ 8 1 0 6 $  
CBlOZI 

CBlOZI 
CBlO51 
EB223 l  
LBb8Ol 

01332-b1103 
0360-0155 
036-35 
0360-0535 
0360-0535 
0360-0535 

AGA-C 
AGA-C 

1902-0182 
1902-0197 

Mfr 
Code 

28480 

56289 
28480 
56289 
28480 
28480 

28480 
28480 
a8480 
28480 
28480 

28480 
28480 
28480 
5b219  

28480 
28480 
28480 
28410 
28480 

28480 
28480 
28480 
28480 

01121 
01121  
01121 
03888 
01121 

01121 
01121  
01121 
01121 
01121 

0 1 1 ~ 1  
01121 
28480 
28480 
28480 

01121  
01121 
01121 
0 l l a l  
01121 

01121 
01121 
01121 
01121 

28480 
28480 
28480 
28480 
28480 
28480 

00466 
0046G 

28480 
28480 

Reference 
Designation 

1113  

A lA3Cl  
ClA3C2 
~ 1 ~ 3 ~ 3  
Al43CU 
A l l 3 C 5  

AlA3Cb 
AlA3C1 
1 1 ~ 3 C 8  
A1 A3C9 
1 1 ~ 3 C l O  

A l A 3 c l l  
A lA3C l2  
AlA3C13 
A l ~ 3 C 1 4  

AlA3CRl 
b lA ICR2 
AlA3CR3 
AiA3CR4 
A IA~CR~ 

A1 AICRb 
AlA3CR7 
A I A ~ C R ~  
AiA3CRP 

4 1 ~ 3 R l  
A i 4 l R ~  
AlA3R3 
AlA3R4 
AlA3RS 

A I A ~ R ~  
AlA3R7 
AlA3R8 
A1 A3R9 
AlA8RlO 

A ( A 1 R l l  
4 1 ~ 3 1 1 2  
A lA1Rl3  
AiA3RiO 
l l ~ 3 R l 5  

A lA3Rlb  
A l A l R l l  
A 1 ~ 3 R 1 8  
A l A 3 R l 9  
AIA~Rzo 

4 1 A 3 ~ 2 1  
AlA3RZ2 
AlAJR23 
A lA lR24  

AlA3T1 
A lA3TP1 
AlA3TP2 
A I A ~ T P ~  
A lA3TP4 
AlA3TP5 

A l A 3 V 1  
AlA3V2 

A l A 3 V R l  
AlA3VR2 

HP Part 
Number 

85bbZ-bOOSq 

0160-4148 
0160-0264 
OI~O-UIULI 
Olb0-39b0 
Olb0-3960 

01bO-0678 
0160-0b78 
0160-0543 
0 160-2264 
0160-0543 

OlbO-0543 
0160-145b 
0160-0543 
0180-0169 

1901-0683 
1901-0028 
1901.0028 
1901-0028 
1901-0028 

1901-0028 
1901-0028 
1901-0018 
1901-0028 

0689-1041 
0681-3941 
Ob87-4121 
Ob98-8018 
0b84-1021 

0684-1021 
Ob8b- lob5 
Ob84-1021 
Ob84-1021 
Ob84-1051 

0687-2221 
Ob81-1001 
0698-8992 
2100-$626 
Ob98-8993 

0b84-1011 
0687-3941 
Ob84-1031 
Ob8b- lob5 
0bS4-1021 

ObO4-1021 
0684-1051 
0687-2231 
0687-6801 

01312-61103 
0360-0535 
O3b0-0535 
0360-0535 
0360-0535 
0360-0535 

2140-0018 
2140-0018 

1902-0182 
1902-0197 

Qty 

1 

1 
8 

1 
2 
1 
1 
6 

2 

2 

1 
1 
1 
1 
1 

1 

1 

1 
1 

1 
5 

2 

1 
1 

Description 

BOARD A ~ ~ E M B L Y ,  HIGH VOLTAGE REGULATOR 

CAPPCITOR-CXD ,033Uf t - 2 0 %  bKVOC 
CAPACITOR-CXO 2OPF t -5X 500VOC CCR 01-30 
CAPACITOR-PXD ,033UF t - 2 0 %  bKvDC 
CAPACITOR-FXO lOOOPF +-20% 8YVDC 
CAPACITOR-CXD lOOOPF +-20% BKVOC 

CAPACITOR-FxD ,OluP t -20X bKvDC 
CbPACITUR-FXD oOIUC t - 2 0 %  bKVDC 
CAPACITOR-PXD 4100PF +-2OX 4KVDC 
CAPACITOR-fXD 2OPr +-5X 5OOVDC CER 0 t - 3 0  
CAPACITOR-FXD 4lOOPF t - 2 0 %  4KVDC 

CAPACITOR-CXD 47OOPF +-20% 4KVOC 
CAPACITOR-FND looOPF + - l o x  iKVDC CER 
CAPACITO*-PXD 4100PF 1-20% 4KVDC 
CAPACITOR-FXD lUF t75-10% ISOVDC AL 

DIODE-UV RECT lOKV 5MA 25oYS 
DIODE-PWR RLCT 400V 150MA 00-29 
DIODE-PWR RLCT 400V 750MA 00-29 
DIODE-PwR RECT 400V 750MA OD-29 
DIODE-PRR RECT YOOV ?SOMA 00.29 

DIODE-PwR RECT 400V 750Mb DO-29 
DIODE-PWR RECl 4OOV 750MA 00-29 
DIODE-PkR IECT 400V 750MA 00-29 
DIODE-PWR RECT 400V 750MA 00.29 

QESISTOR LOOK IOX .ZSW pC Tcw-400/+800 
RESISTOR 390K 10% ,5w CC TC80+@82 
HESI8TOR 4.7K 1OX .5k CC TCwOtb47 
RESISTOR 3OM 1% 3 1  C TCWOt-100 
RESISTOR 1K 1oX ,2Sk FC TCa-UoO/+boo 

RESI~TOR 1K LOX .25h FC T ~ ~ - 4 0 0 / t b 0 0  
RESISTOR 1OM 5X ,5k CC TC.Ot1059 
RESISTOR 1K 10% , 2 5 ~  FC TC.-400/tb00 
RESISTOR 1K !OX .25W FC TC8-400/+b00 
RESISTOR 1M IOX ,25W FC T c ~ - 8 0 0 / + 9 0 0  

RESISTOR 2.2K IOX .5W CC TCwOtb47 
RE3ISTOR 10 L O X  .SC c c  T C W O + ~ ~ ~  
RESISTOR 8M 2% I N  C TC.O+-250 
RESISTOR-TRMR 2M 20X C SIDE-ADJ 1-TRN 
RESI8TOR 14M 2 %  I W  C TC.Ot-250 

RESISTOR LOO IOX $25. FC TCW-400/+500 
RESISTOR 390K 10% 5w CC TCWOt882 
REIISTOR !OK IOX ,;SW CC TC.-400/+700 
RESISTOR !OM 5 %  SC CC TC10tlO59 
RESISTOR l K  l o x  1 2 5 ~  FC TC.-400/+bOo 

RESISTOR 1U 1OX ,25W FC TCW-UOO/t600 
RESISTOR 1M 1OX .25k f C  TC.-800/+900 
RESISTOR 22K 10% .5h CC TCWOtlbS 
RESISTOR b8 10% . 5 W C  T C ~ o t 4 1 2  

TRANSFORMER ASSEMBLY, HIGH VOLTAGE 
TERMINAL TEST POINT PCB 
TERMINAL TEST POINT PCB 
TERMINAL TE8T POINT PCB 
TERMIML TEST POINT PCB 
TERMIML TEST POINT PCB 

WP-GLOW A9A-C 90/58VCD 700UA T-2-BULB 
WP-GLOW A9A-C 90/58VCD 700UA T-2-BULB 

DIODE-ZNR 20.5V 5% 00-7 PD=.4W TC=+.072% 
DIODE-ZNR 82.5V 5% 00-15 PD=lW TC=+.082% 
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Figure 8-20. AIA3 High Voltage Regulator, Block Diagram 
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Figure 8-22. A1 A J High Voltage Regulator, Schenzatic Diagranz 
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A1A4 x AND Y DEFLECTION AMPLIFIERS, CIRCUIT DESCRIPTION 

A1A5 

A1A4 X Deflection Amplifier and A1A5 Y Deflection Amplifier each consists of a differential input state 
(Q10, 415) with current source 411, two current gain stages (Q9, 414  and 4 8 ,  Q13), and two output dif- 
ferential current-to-voltage amplifiers. A display output amplifier provides rear-panel X and Y DISPLAY 
OUTPUTS. 

Current Amplifier @ 

The Current Amplifier transforms an input voltage change to a differential current change at the collectors 
of Q10 and Q15. This change is amplified in the following current gain stages Q9 and 414. POSN adjust 
R7 sets the CRT trace position, and GAIN adjust R27 sets the CRT trace deflection limits. 

The collectors of Q8 and Q13 are virtual-ground, current-summing junctions of the output amplifiers. 
When a signal is applied so as t o  increase the current in Q8 (decrease in 413)  Q5 conducts more, turning 
off Q2 and causing the output (collector of Q2) to  rise. Current feedback through R29 supplies the in- 
crease in current required by Q8. The analogous operation, with inverted polarity, occurs in the other 
output amplifier. 

Current to Voltage Amplifiers @ @ 

Emitter followers 4 7  and 412  are feedforward amplifiers, coupling the drive signal directly to the bases of 
Q1 and 44 ,  thus improving the frequency response. Trimmer capacitors C10 and C11, along with HF 
GAIN potentiometer R28, adjust the amplifier frequency response for minimum overshoot and equal 
risetimes ( ~ 7 0  nsec). 

An input signal of 0 to 2V peak will cause a beam deflection equal to the length of the graticule lines. 

Display Output 0 
Display output amplifier U1 provides a 1-volt maximum rear-panel signal to the X and Y DISPLAY 
OUTPUTS. 
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Table 8-8. AIA4 X Deflection Amplifier, Replaceable Parts ( I  o f  2 )  

Reference 
Designation 

AlA4  

AlAYCl  
A l ~ 4 C 2  
AlAUC3 
AIAUCU 
AIAOCS 

AIAW 
A l ~ 4 C 7  
AlAUC8 
A ~ A ~ C P  
AlAUClO 

A l A 4 c l l  
A l A 4 c l Z  
A l A ' J c l )  
A iAOCl4 
AlAYC15 

AiAUCi6 
AlAUCl7 
AlAPC18 

AlAUCRi 
AlA4CRZ 

A lAYE l  
AlAQCZ 

A lAUL l  
AiAYL2 
AlAUL3 

A lA4Ql  
A lA402  
AlAYQJ 
A lA404  
AlAUQS 

~ 1 ~ 4 0 6  
111407  
AlA408 
AlA4Q9 
A1&4010 

A I A ' J Q I ~  
A lA491a  
~ 1 ~ 4 a l )  
AlAYQ14 
A lA4Ql5  

AiAYRi  
CIAURI 
AlAYR3 
AlAYR4 
AiA4R5 

AlA4Rb 
AlA4R7 
AIAPR~ 
AlAUR9 
AlA4RlO 

A i A 4 ~ 1 1  
A l ~ q R l 2  
A lAPRl3  
A l A 4 R l 4  
A i A 4 R i 5  

AIAWIRL~ 
A iAYRi7  
A l A 4 ~ 1 8  
AlAUR19 
AlA4R20 

A1 A W l  
41  A4RZ2 
AI44R23 
AlA4R24 
AlP4R25 

A1 A4R26 
AlP4R27 
AlA4R28 
AiAORz9 
AlAUR30 

Mfr 
Code 

28480 

Sb289 
56289 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 

28480 
28480 

28480 
28480 

28480 
28480 
28480 

28480 
28480 
28480 
28480 
04713 

04713 
28480 
28480 
04711  
04713 

04713 
ze4eu  
28480 
04711  
04713 

24546 
4 5 4 6  
24946 
24546 
24546 

24546 
32997 
24546 
24546 
24546 

2454L 
24546 
24546 
24546 
24546 

24546 
2U54b 
24546 
24546 
24546 

24546 
2454b 
24506  
24546 
24946 

24546 
2848u 
28480 
28U80 
28060 

Mfr Part Number 

85662'b0057 

150DlO6X90708Z 
I50DlO6X902OB2 
0160-4084 
0 l b o . 4 0 8 ~  
0160-UP84 

0160-4084 
0160-3610 
0160-4084 
0160-3535  
0121-0474 

0121-U474 
0160-2055 
0160-2055 
0160-dU55 
0160-2055 

0160-5670 
0160-3b7O 
0160-4084 

1901-0040 
1901-0040 

12Sl-UbU0 
1291-0600 

9140.02lU 
9140-0210 
9140-0210 

1851-0237 
1854-0513 
1854-OS23 
1853.0232 
2N3251 

2N3251 
1854-0404 
1834-0404 
2N3251 
2N3251 

2N3251 
~ C S U - O U O U  
1854.0404 
2N32S1 
2N3251 

C4.1/8-T0-5111-? 
C4.1/8.TO.SlRl.~ 
C4-1/8.t0.2371-? 
C4-1/8- f0-2371- f  
C4.1/8.~0-4641-f 

C 4 ~ 1 / 8 ~ ~ 0 ~ S l ~ l - F  
338bX-VP6.203 
~4.1/B~T0.1Ol.F 
C U ~ l / 8 ~ T O - l O l - F  
C4.1/8-T0-101-~ 

C4.1/8-T0-101-F 
~4.1/8-TO- lb21-C 
CU* l /8 -TO- lbZ l - f  
CU.l/8-70.7501-F 
C4-1/8.TO-IPl2-F 

~4.1/ ) -10-21Sl-P 
C4.1/B-TO-2151-F 
Cu.l/8.~0.215l-F 
CU.l/8.TO-2151-F 
C ~ - l / B - t o - ~ b 4 1 - F  

C4.118.To-1~71-F 
cU.118-TO-6192-C 
~4 .1 /8 - t0 -6192-F  
C4.1/8-T0-3831-f 
C4.1/8-TO-SW3l-F 

CP.l/8.16.825K.F 
2 l JO-3213  
2 1 0 ~ - 3 3 5 2  
0698.3015 
0698-3015 

\HP Part 
Number 

85662-60057 

0180-0374 
0180-0374 
0 lbO-4084 
0160.4084 
0160-4084 

0160-4084 
0160.3670 
0160-4084 
0160-3S33 
0121-0474 

0121-0474 
0160-2055 
0160-205s 
0160-2055 
0160-2055 

0160-3670 
0160-3670 
0160-4084 

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

1251.0600 
1251.0600 

9140.0210 
9140.0210 
9140.0210 

1853-0232 
1854-0523 
1854-0523 
1853-0232 
1853-0007 

1853.0007 
1854-0404 
1854.0404 
1053-0007 
1853-0007 

1153.0007 
1854-0404 
1854-0404 
1153-0007 
1853-0007 

0797-0438 
0751-0394 
0698-1150 
0698-3150 
0698-3155 

0751.0394 
2100-3313 
07S7-0401 
0757-0401 
0717-0401 

07S7-0401 
0757-0428 
0757-0428 
0757-0440 
0757.0444 

0698-0084 
0698.0084 
ob98.0084 
0698-0080 
0b98-3135 

0757.1094 
0757-0460 
0757-O4b0 
0698-3153 
0696-3153 

07S7.04Zl 
2100-3773 
2100-3352 
0698.3415 
0608.3415 

Q ~ Y  

1 

2  

b  

1 

1  
2 

U 

2  

2  

3  

2  
2  

7  

4  

3  
1 
2  

2  

1  
4  

2  

1  
I 

P 

1  
2  

3  

I 
1 
1  
2  

Description 

BOARD ASSEMBLY, X-DEFLECTION P"PLI?IER 

CAPACITOR-CXD 1 0 ~ C + - 1 0 %  ~ o v D C  T I  
CAPACITOR-FXD lUUF+-10% 2OVDC TP 
C ~ P P C I T O R - C X D  ,IUF 1.20% S O V D C  C E R  
CAPACITOR-rxD .iur r - 2 ~ ~  SOVDC CER 
CpPACITOR-CxD . lUF r.ZOX 5OVDC CER 

C~PACITOR-FXD . lUF 1.20% SOVDC CER 
CAPACITOR.CXD .lUF +-20% ZOUVDC CER 
CAPACITOR-CXD . lUF r -20X SOVDC CER 
CAPACITOR-CXD 47OPF +-5X 3OOVDC MICA 
CAPACITOR-V TRMR-PSTN 03-1.5PF 600V 

CAPACITOR-V TRMR-PSTN ,3-1,5PF bOOV 
CPPACITOR-CXD ,OlUC +80-20X 1OOVDC CER 
CAPACITOR.FXD ,OlUF 180.20% lUOVDC CER 
~~~~~~~~~~CXD .01UF 180-20% lOOVDC CLR 
CAPACITOR-FXD .OlUC 18U-2OX l0OVDC CER 

CAPACITOR-FxD . l u F  1.20% 200vOC CER 
CAPACITOR-FXD . lUF 1.20% 20OVDC CER 
CLPACITOR-CXD .lUF +-.?OX SoVDC CER 

DIODE-SWITCHING 30V 50MP 2NS 00-35 
DIODE-SWITCHING 3OV 50MA ZNS DO-35 

COYNECTOR-BGL CON1 P IN  l,lY-MM-BSC-S2 SQ 
CONNECTOR-SGL CON1 P IN  1.14-MU-BSC-82 8U 

COIL-MLD lOOuH SX 0.50 ,155DX.375LG-NOM 
COIL-MLD 1OOUH 5X 0.50 ,155DX.37SLG-NOM 
COIL-MLD lOOUH 5X 0.50 ,155OX.37SLG.NOM 

TRANSISTUR p ~ p  )I 70-39 V D l l *  FTIZOOMHZ 
TRANSISTOR NPN 31 10.39 P D m l i  ?T1150MHZ 
TRAhSISTOR NPN 3 1  70.39 PDa ls  FT8190HHZ 
TRANSISTOR PNP 3 1  70-39 POalH FT1200MHZ 
TRANSISTOU PNP 2N3251 5 1  10-18 PD*3bOMW 

TRANSISTOR PNP 2N3251 8 1  T0.18 PD'3bOMW 
TRA~SIITOR NPN 8 1  10-18 PD8360MW 
TRANSISTOR NPN )I 10.18 PDS360MN 
TRANSISTOR PNP 2N32S1 8 1  10.18 PDm3bOMW 
TRANSISTOR PNP 2 ~ 3 2 5 1  5 1  10 -18  P D 8 3 6 0 ~ *  

TRANSISTOR PNP 2 ~ 3 2 5 1  8 1  TO-18 PDm3bOMW 
TRAhSISTOR NPN 8 1  10-18 PDa3bOMW 
TPPN81STOR NPN 8 1  10-18 POm360Md 
TRANSISTOR PNP 2N32Sl  5 1  10-18 PDm3bOMW 
TRANSISTOR PNP 2N3251 5 1  TO-18 PD*3bOMN 

RESI8TOR 5.11K IX , 1 2 5 ~  t TC.01-100 
RESISTOR 51.1 1% ,125W F  TC80t-100 
RESISTOR 2,37K 1% ,125w C  T C . ~ t - l o o  
RESISTOR 2.37K 1% ,125W F  TC.0t-100 
RESIBTOR 4 . 6 4 ~  1X ,125W F  TC.Ot-100 

RC81STOR 51.1 1% ,125b F  TC.01-100 
RESISTCR-TRMR 2 0 1  10% C SIDE-ADJ 1.TRN 
RESISTOR 100 1X , 1 2 5 ~  F  TCaO+-100 
RLSISTOR L O O  1X , 1 2 5 ~  F TC.01-100 
RESISTOR L O O  1X ,125h F TC.O+-100 

PESISTOR 100 1X ,1256 F  TC.O+.IOO 
RESISTOR 1,bZK 1X ,1158 F TCm01-100 
RESISTOR l , b Z ~  1X ,125H C TC.01-100 
RESISTOR 7,5K 1 1  .125* F  TC.O+-lOO 
RESISTOR 12, lY 1% ,125" TCmOt-100 

RESISTOR 2 . 1 5 ~  I X  ,125N F TCmOI-1UO 
RE8ISTOR 2  15K I X  125W C lC.01-100 
SESISTOR 2 : 1 5 ~  1X :1?5n F TC.01-100 
RESISTOR 2.15K 1% ,125W F  TCa01-100 
RESISTOR U.bYK 1% ,125h C TC.u+-ioo 

RESISTOR 1  47K 1% 1258 F TCm01-100 
RESISTOR 6 i . v ~  1% :125* F TC.01-100 
RE81STUf 61,QK 1 %  ,125w F TC.01-100 
RESISTOR 3.83K 1X ,125W F  T C a O t - l ~ o  
RESISTOR 3,83K 1% , 1 2 5 ~  F TC'O+-I00 

RESISTOR 825 1 %  125w F  TC.ot.lo0 
R E S I S T O R - T R M R  ~ ~ ' 1 0 %  c SIDE-ADJ 1 - T R N  
RtSISTOR-TRMR 1K 10% C SIDE-ADJ 1.TRM 
RESISTnR 19,bK 1% ,5fl F TCaO+-100 
RESISTOR 19.6Y I X  , 5 *  F TC.01-100 
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Table 8-8. AIA4 X Deflection Amplifier, Replaceable Parts ( 2  o f  2 )  

Reference 
Designation ' 

AlAUR31 
AlAUR32 
AlA4R33 
AlAUR34 
AlA4R35 

A1 AUR3b 
A 1 ~ 4 R 3 7  
AlA4R38 
11AUR39 
AlA4RUO 

AlA4RUl 
AlA4RU2 
A l A l l ~ U 3  
A1 AURUU 

1 1 ~ 4 1 ~ 1  
AlA41P2 
AlAUTP3 

AlAUUl 

Mf r 
Code 
2U5Ub 
24546 
245U6 
24546 
28U80 

28980 
2US4b 
24546  
24546  
24546  

28480 
28480  
34546  
24546  

00000 
00000 
00000  

27014  

28480 
2 8 ~ 8 0  

HP Part 
Number 

0757-0439 
0757-0439 
0757.0438 
0757-01138 
0 7 5 7 - 0 0 1  

0757-0851 
0757-0346 
0717-0346 
0757-0346 
0717-0346 

0757-0873 
0757-0873 
0698-3153 
0757-0394 

0360-0535 
0360-0135 
0360-0535 

1826.0021 

5000-9043 
1040-6843 

Mfr Part Number 

C4-1/8-TO-6811-F 
cu- l1b-~.9-6811-F 
C4-l/8-TO-5111-F 
C4-118-TO-5111-1 
0 7 5 7 - 0 0 1  

0717-0811 
C4-1/1-TO.lORO-P 
CU-1/8-TO-lORO-f 
C4-I/@-TO-lORO-r 
C4-l/ l-TO-IORO-C 

0757-0873 
0757-0873 
C4-118-TO-3131-F 
C 4 - 1 / 8 - T 0 - 5 l R i ~ F  

ORDER BY DL8CRIPTION 
oRDEA BY Ot8CRIPTlON 
ORDER B Y  DLICRIPTION 

LM3lOH 

5000-9043 
5040-6843 

Q ~ Y  

2 

2 

4 

2 

3 

1 

1 
1 

Description 

RESISTOR 6 . 8 1 ~  IX 1 2 5 ~  F ~ ~ 1 0 t . 1 0 0  
RESISTOR 6.81K 1 %  :125w F TCIOI-LOO 
RESI810R 5.11K 1 %  .12SW F TC.01-100 
RESISTOR 5 , l l K  1% .IZSW f TCIOt-100 
RESISTOR 43.2K 1X .SH F TC.0)-IOU 

RESISTOR 4312K 1% -5" TCC.o*-loo 
RESISTOR 10 1% ,125W F TCIOt-100 
RESISTOR 10 1% ,125W f TCIOt-100 
RESISTOR 10 1% , 1 2 5 ~  F TC.O+-100 
RESISTOR 10 1% , 1 2 5 ~  F TCIOt-100 

RESISTOR 1,bZK 1% ,5N F TC8Ot-100 
RESISTOR 1.62K 1X - 5 1  F TC8Ot-100 
RESISTOR 3.83K 1 %  ,1251 F TC.0t-100 
RESISTOR 51.1 1X ,125W F TCIOt-100 

TERMINAL TEST POINT PCB 
TERMINIL TEST POINT PCB 
TERMINAL TEST POINT PCB 

IC 0P ALP 10-99 

AlAU MI8CLLLANCOUS PART8 

PINIP.C. BOARD EXTRACTOR 
EXTRACTOR, P.C. BOARD 
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Table 8-9. A I A 5  Y Deflection Amplif ier,  Replaceable Parts ( I  o f  2 )  

Reference 
Designation 

AlAS 

AlASCl  
A 1 ~ 5 C 2  
~ l ~ s C 3  
A1 ASCP 
A1 ASC5 

A I A S C ~  
~ i ~ S c l  
AlASC8 
A lASC9 
AlASClO 

A l A S C l l  
A lASCl2  
A 1 ~ 5 C 1 3  
AtASC14 
A l A S c l )  

~ l ~ S c l 6  
A l ~ s C l ?  
AlASCI8 

A L A S C R I  
At  ASCRZ 

A l A S c l  
A l A S I 2  

A l A S L l  
A1 ASLZ 
AlA5L3 

AlASQi 
AlAS02 
A lASPI  
1 1  As04 
1 1  As05 

AlASOb 
AlASQ1 
A1 AS08 
AlASQ9 
A l l s a l o  

A l A s a l 1  
AlAS012 
A l A s Q l 3  
ALAS014 
AlASQ15 

AlASR1 
A1 ASRZ 
A1 AIR3 
L l  ASRU 
AIASRS 

AlASRb 
AIASR? 
AlASR8 
AlASR9 
AIASR~O 

A l A s R l l  
A~ASRIZ 
A iASRi3  
AlASR14 
AlASRlS 

AIASRIC 
A l A S R l l  
A iASRi8  
A lASRl9  
AlASRZO 

~ 1 ~ 5 R 2 1  
AlASRZO 
AlASR21 
AlASR24 
AlASRt5 

~ 1 4 5 ~ 1 6  
AIASRZI 
1 1  4SR28 
AlASR29 
AlASR10 

Mfr 
Code 

29480 

56289 
56288 
28480 
28480 
28480 

28480 
28480 
28480 
29U80 
29480 

28480 
28U80 
18490  
28480 
28480 

21480 
28480 
28480 

28480 
28480 

28480 
18480  

28480 
28480 
28480 

28460 
18480  
28480 
28480 
04113 

04113 
18480  
18480  
04113 
04113 

28480 
28480 
04113 
04113 

24546 
a4546 
24546 
245Ub 
24546 

24546 
32991  
24546 
2454b 
24546 

24546 
2454b 
24546 
24546 
24546 

24546 
245Ub 
24546 
24546 
24546 

24506 
Z45Ub 
24546 
20546 
24546 

24546 
28480 
28480 
28480 
28480 

Mfr Part Number 

8Sbb2-60057 

lSODlObX9OZOB2 
lSODlObX90P082 
0160-4084 
0160-4084 
OlbO-4084 

0160-4084 
0160-3610 
0160.4084 
0160-1133 
0121-0474 

0121-0974 
0160-20)s 
0160-205s 
0160-205s 
O lb0 -2055  

0160-3670 
0160-)670 
0 1 6 0 - ~ 0 B 4  

1901-0040 
1901.0040 

12S l -0600  
1251-0600 

9140.0210 
9140-0110 
9140-0210 

1851.0232 
1854-0523 
18S4-0523 
18s3-0232 
2N325 l  

2N3251 
1854-0404 
1854-0404 
2N32S1 
3h32S l  

2N32S1 
1854-0404 
18S4-0004 
2N3251 
2N3251 

C4.1/8.TO-Slll-F 
C 4 - 1 / 8 - t O - S l ~ l - t  
Ci i - l /8-10-2311-C 
~ 4 - 1 / 8 ~ ~ 0 ~ 2 3 7 1 ' C  
C4-1 /8 - t0 -464 i -C  

C4-1/8-TU-5lRl.F 
3386X-Y46-203 
CU-1/8-TO-101-F 
C4-1/8-TO-101-C 
CU-1/8-TO-lOl-F 

C4-1/8-TO- lOl- r  
C4-1/8.TO.lb2I-P 
C ~ - l / 8 - T 0 - l b i ! l - F  
Cn- l / 8 -T0 -1501-F  
CU-118-TO-1212-P 

cU- l /8-TO-2151-F 
CU-l/8-TO-2151-F 
t U - l / 8 - T U - Z l 5 l - F  
CP-l/B.TO.21Sl-F 
C ~ - l / 8 r T 0 - 4 b V l - F  

~ U - l / 8 - T O - l ~ l l - C  
CU-l/8-TO-6102-F 
C4- l /B-TO-bl92*F 
CP- l /B-TO-3B3l-F 
CU-l/B.T0-3831-F 

C U - ~ / U - T Q - ~ ~ ~ ~ - C  
2100-3273 
2100-3352 
0bP8-341s 
0698-3415 

HP Part 
. Number 

8Sbb2-60051 

0180-0374 
0180-0314 
0160.4084 
0160-4084 
0160-4084 

Olb0.4084 
0160-3610 
0160-4084 
0160-5133 
0131-0414 

01a1-0414 
0160-2011  
0160-2051  
0160-2055 
0160-2OSS 

0160-3610 
0160-3670 
0160-4084 

1901-0040 
1901-0040 

125.1-0600 
1211-0600 

9140-0210 
9140m0210 
9140-0210 

18S3.0232 
18SV-0521 
18S4.0S23 
1853-0232 
1813-0007 

1153-0001 
1854-0404 
1854-0404 
1851-0001 
1851-0001  

1113-0001  
18S4.0404 
18S4-0404 
1813-0001  
1811-0001  

01S1.0438 
0751-0394 
0698-3150 
0698-3130 
0698-3155 

0157-0394 
2100-3353 
01S1-0401 
01S1-0401 
0191-0401 

0711-0401 
0151-0428 
01S l -0428  
0111-0440 
0 1 S 1 ~ 0 4 4 4  

0608-0084 
0601-0084 
0698-0084 
0698.0084 
ob98.3lSS 

0751-1094 
01S1.0~60 
0 7 1 1 - 0 b O  
0698.3153 
0198.3153 

0 1 ~ 1 - 0 4 2 1  
2100-3213 
2100.5151 
0698-3415 
0698.3415 

O ~ Y  

1  

2  

6  

3  

1  
2  

4  

2  

2  

3  

2  
2  

1 

4  

3  
3  
2  

2 

1  
4  

2  

1  
1  

4  

1  
2  

3 

1  
1  
1  
2  

Description 

BOARD ASSEMBLY, Y-OECLECTION AMPLIFIER 

C A P A C I T O R - F X D  IOUF+-IOX ~ O V D C  T A  
CAPACITOR-FXD lOUF+-10% ZOVDC TA 
CAPACITOR-FXD @ l U F  *-2OX SOVDC CER 
CAPACITOR-FXD ,lUF +-20X SOVDC CLR 
CAPACITOR-FXD ,lUF *-20X 50VOC CER 

CAPACITOR-FXD . lUF +-20% SOVDC CER 
CAPACITOR-FXD .lUF +-20% 200VDC CER 
CAPACITOR-FxO . lU*  +-2OX SOVDC CER 
CAPACITOR-FXD 410PC t - 5 %  3OOVDC MICA 
CAPACITOR-V TRMR-PSTN -3-1.5PF bOOV 

CAPACITOR-v TRMR-PITN .3 -1 .5~F  bOOV 
CAPACITOR-FXD ,OlUC t 8 0 - 2 0 %  lOUVDC CCR 
CAPACITOR-FXD .OlUF t 8 0 - 2 0 %  lOOVDC CER 
C4PACITOR-FXD .OlUF t 8 0 - 2 0 %  lOOVDC CER 
CAPACITOR-FXD ,OlUC 180.20% lOOVDC CCR 

CAPICITOR-FYD . lUF * - 2 0 1  ZOOVOC CLR 
CAPACITOR-FXD alUF *-20% 200VDC CER 
CAPACITOR-FxD .lUF +-ZOX SOVOC CER 

DIODE-SWITCHIYO 30V SOMA 2NS 00-35 
D1ODE.SwITCHING 3OV SOMA 2NS 00.35 

CONNECTOR-SGL CONT P I h  1.14-MM-8SC-82 SQ 
CONNECTOR-BGL CON1 PIN 1,14-MM-BSC-SZ 8Q 

COIL-3LO lOOUH SX 0.50 ,155DX.375LG-NOH 
COIL-MLD lOOUH SX Pa50 .155DX.37SLG-NOM 
COIL-MLD 1OOUH SX 0.50 , ~ S ~ D X , ~ ~ S L G . N O M  

TRANSISTOR PNP 8 1  10-39 POWIN PTwZOOMHZ 
TRANSIBTOR NPN 8 1  10-39 POwl* FT*lSOrHZ 
TRANSISTOR NPN 8 1  TO-39 PD*lH Cl.lSOMHZ 
TRANSISTOR PNP 8 1  70.39 PD8 ld  FT*/OOMHZ 
TQAkSISTOR PNP 2N3251 8 1  TO-18 PO.3bOMW 

TRANSISTOR PNP 243251 5 1  10.18 PD.3bOMh 
TRANSISTOR NPN 8 1  10.18 PO.360M1 
TRANSISTOR NPN 8 1  10 -18  PD836OMW 
TRANSISTOR PNP 2N3251 8 1  10.18 PDI36OMW 
TRANSISTOR PNP 2N3251 8 1  10-18 POI3bOMN 

TRANIISTOR PNP 2N3251 8 1  10.18 P D . 3 6 0 M M 4 1 1 3  
TRANSISTOR NPY 8 1  10-18 PO-360MW 
TRANSISTOR NPN 8 1  10.18 PD.36OMW 
TRPN8ISTOR PNP 2N3251 8 1  10 -18  PDa36OMW 
TRANSISTOR PNP 2N3251 9 1  70.18 PDw36OMH 

RESISTOR 5.11K 1% , 1 2 5 ~  F TC*0+-100 
RESISTOR 51.1 1X , 1 2 5 ~  TC*0+-100 
RESISTOR 2,31K l r  ,125h F  TC80+-100 
RESISTOR 2.31K 1X ,125P C  TCa0+-100 
RESIITOR 4.64K 1% ,125W F  TCaOt-100 

RESISTOR 51.1 I X  ,125h F TC.Ot-100 
RESISTOR-TRMR 2OK 10% C 8IDE.ADJ 1-TRN 
RESISTOR I 0 0  1% 125W C TCw0+-100 
RESISTOR 100 1 1  :125w F  TC*O+-100 
RESISTOR 100 1% ,125W C TCaO+-100 

RESISTOR 100 1X , 1 2 5 ~  F  TCm0+.100 
RESISTOR 1.62K 1 %  ,125W F TC.U+-100 
RESISTOR 1,bZK 1% ,125W F  TC-0+-100 
RESISTOR 1,SK 1% ,125W F TC80t-100 
RESIBTnR 12.1K 1% ,125C F  TCaUt-100 

RESISTOR 2 . 1 5 ~  1% ,125h F  TcmOt-100 
RESISTOR 2.15K 1X ,125h F TC.01-100 
RESISTOR 2,151 1% ,125w C  lC.01-I00 
RESISTOR 2.15U 1% ,125W C TC*O+- l00 
RESISTOR 4,bPK l x  , 125 r  F  TC*ut-100 

RESISTOR 1 . 4 1 ~  1X ,125W F TCmU+-I0O 
RESISTOR bl,qK 1X ,125K F  TC80t-100 
RESISTOR bl.VK 1X .125# F TCw0+.100 
RESISTOR 3 . 8 3 ~  1% ,125h F  TC.01-100 
RESISTOR 3.83K 1% ,125W * TC.O+-100 

RESISTCR 825 1 %  .1zs*  F T C . U * - ~ O Q  
RESISTOR-TRMR 2K 1 0 %  C SIDk-PDJ 1-TRN 
QESISTOR-TRMR 1K 1 0 %  C SIDE-AOJ l *TRh 
RESISTOR 19.6K I% . 5 *  F TC.o*-100 
YESISTOR 19.bU 1X .5V F  TCSO+-100 
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Table 8-9. AIA5 Y Deflection Amplifier, Replaceable Parts ( 2  of 2 )  

Reference 
Designation 

AlA5RSl  
~ 1 b 5 ~ 3 2  
AiASR31 
b1ASR3P 
blASR15 

AlA5R36 
A I A5R37 
AiaSRs8 
~ ~ ~ S R S P  
~ 1 ~ 5 ~ 8 0  

A I ~ ~ R U I  
~ ~ A S R U Z  
AiA5R43 
a 1 ~ 5 R 4 4  

1 1 ~ 5 T P l  
AlA5TP2 
A L A S T P ~  

I l A S U l  

HP Part 
Number 

0151-0439 
0157-0439 
0757-0418 
0757-0438 
0157-0851 

0757-0851 
0757-0396 
0751-0146 
0757-0146 
0157-0386 

0757.0873 
o 7 s 7 . 0 ~ ~ ~  
0698-3153 
0157-0394 

0360.0535 
0360-0535 
0310-0535 

1SZb-0021 

5000-9043 
5040-6843 

Qty 

2 

2 

4 

2 

3 

1 

1 
1 

Description 

RESISTOR b.8lK 1% ,1254 F TCmOt-100 
RE818TOR 6,alK 1% ,125W F TC.O+-100 
REBISTOR 5 , l l K  1X ,125W F TC*Ot-LOO 
RESISTOR 5.111 1X ,125W F TCmUt-100 
REBISTOR 43,ZK 1X ,SW F TCmOt-100 

RESISTOR 43.2K 1% .SW F TCmOt-100 
REBISTOR 10 1% ,125h F TCm0+-100 
REBISTOR 10 1X ,125W F TC80t-100 
RESISTOR L O  L X  , 1 2 5 ~  c ~ c m o t - 1 0 0  
RESISTOR 10 1 %  , 1 2 5 ~  F TC10t-100 

YEBI3TOR 1,bEU 1X ,5h F TC*O+-100 
RESIBTOR 1 . 6 2 ~  IX .SW r ~ c m o t - 1 0 0  
RESI8TOR 3.83K 1 1  ,125w ? TCmOt-100 
RE3ISTOR 51.1 I X  ,125W F TC lOt -100  

TERPINAL TEIT POINT PCB 
TERMINAL TEST POINT PCB 
TEPMINgL TEST POINT PCB 

I C  OP AMP 10-99 

AlAS MIICELLANEOUB PART8 

PIN:P,C, BOARD ExTPACTOR 
EXTRACTORl P.C. BOARD 

Mfr 
Code 
24546 
24546  
24546 
24546 
28480 

28480 
24586 
24546 
24546 
24546 

28480 
z e ~ s o  
24546 
24546 

00000 
00000 
00000 

27014 

28480 
28480 

Mfr Part Number 

C 4 - I / I - T O - b I l l - C  
CU-l/8-TO-6811-f 
CU-1/8.10.5111-? 
C 4 - 1 / 8 - t O - S l l l - T  
0751-08) l  

0757-0851 
C 4 * 1 / 8 ~ T O ~ l O R O ~ F  
C4.1/8*lO-lORO-F 
C U - ~ / ~ - T O - I O R O - ~  
[U-l/B-TO-1ORO-F 

0757-0873 
0 ~ 5 7 - 0 8 1 1  
C~.I/8-T0.3831-F 
CU- l /8-TO-SlRl -F 

ORDER I V  DCOCRIPTION 
ORDER BY DESCRlPTlDN 
ORDER BY OESCRIPTIDN 

LM3lOU 

5000-9043 
5040-6883 
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A1 A4/A1 A5 
X AND Y DEFLECTION AMPLIFIERS 

0 
R27 

0 
R 28 

GAIN HF GAIN 

\ I 

1 PI 15 
16 30 

Figure 8-23. A lA4  X Deflection Amplifier and A lA5  Y Deflection Amplifier, Component Locations 

8-7 6 
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i l  I 
; + <  DISPLAY Y OUTPUT 

I IJ4 w29 1 - > - (  DISPLAY X OUTPUT I W28 

I-- -- 
SERIAL PREF/X : 18264 DATE : APR/L ID78 --I 

Figure 5-24. AlA4 X Deflection Amplifier and AlA5 Y Deflection Amplifier, Block Diagram 
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NOTES : 
I. REFERENCE DESIGNA r o R s  W /  THIN 

74/25 ASSEMBLY ARE ABBREV/ATED. 
PREFIX ABBRL V/47/ON WITH ASSEMBLY 
NUMBER FCX9 COMPLETE REFERENCE 
DESIGNA 70.4. 

2. UNLESS O T E R  N SE INDJCATED .' 
e E S / S  TANCE I N  OHMS (S-, 
CAQAC/7ANC€ I N  M/CROFARAOS (,up) 
L?r'DUC TANCE I N  M/C&OtfENR/ES (LA'). 

3 . ~ 3 ~  r E s r  v o L r . G E s  ARE VALID WHEN 
r e  FOLLOW~NG PROGRAM LS KEYED ZN: 

INSTRUMENT PRESET 
BLANK 7RACE A 
S H / F r  LOWER LEFT O H r  
S H / F T  UPPER RIGHT 
I090 Wr 

4. INVER T /NG ZNPUT ( P / N 2 )  I S  
I N T E R N A L L  Y CONNECrED TO 
O u T P u T  ( P / N  6). 

Figure 8-25. A I A 4  Deflection Amplifier and A I A 5  Deflection Amplifier, Schematic Diagram 

8-7718-78 
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A1A6 2 15V REGULATOR, CIRCUIT DESCRIP'I'ION 

Unregulated voltages as high as + 150V are present in the IF-Display 
Section whenever the power cord is connected to a power source. This 
condition is annunciated by LED indicator AlA8DS1. Remove the power 
cord when setting up service procedures. 

The IF-Display section is activated by the logic signal HPON (power on), which is connected to the R F  Sec- 
tion via wire number 22 of the Instrument Bus. A logic"0" (< +0.8V) holds the instrument in a standby 
condition with all unregulated supplies active and the regulated supplies turned off. A logic "1" 
(> +2.OV) turns on the regulators and activates the instrument. 

A1A6 + 15V Regulator contains the + 15V Regulator, to  which all other supplies are referenced, the - 15V 
Regulator, a thermal shutdown circuit, and active components necessary for A1A3 High Voltage 
Regulator to activate the CRT. 

NOTE 

Reference is made in the following paragraphs to components in other 
assemblies: A1A3 High Voltage Regulator and A1A7 + 100V, + 5.2V 
Regulator. 'These components are identified by complete reference 
designations; for example, A1A607. 

+ 15V Regulator 0 
Q1 and 4 2  form a current source from the unregulated (+23V typical) supply. Under active conditions, 
this current drives Darlington regulator Q5 on until amplifier U1 senses an equal-voltage condition be- 
tween voltage reference CRl (U1 pin 3) and the sense input (U1 pin 2)., U1 then holds that regulated 
condition by shunting the drive current through R4. 

Foldback current limiting is provided by 4 4  and the voltage divider string on  its base. This circuit senses an  
overcurrent condition (higher voltage across R11, R18) and limits the current to a value proportional to  the 
supply voltage. 

Overvoltage crowbar circuit CR4 and associated circuitry shorts the output when an overvoltage condition 
of approximately + 18.5V is reached. Zener diode CR3 conducts, turning on CR4, which conducts and 
blows fuse F 1. 

The regulator circuit can be shut down by turning on  4 3 ,  which shunts the source current to  ground. 
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-15V Regulator 

The -15V Regulator is a tracking supply, holding the -15V supply to  the same magnitude (inverted 
polarity) as the + 15V supply, through divider resistors R19 and R20. Overvoltage and current limiting cir- 
cuits are identical to  those of the + 15V supply. 

Thermal Shutdown @ 

Thermistor R46 (negative temperature coefficient) is mounted to  the heat sink of Q5 and Q9. As the heat 
sink temperature increases to  approximately 85"C, the resistance decreases to  less than 107C2, and the ' 

voltage across the bridge circuit in which the thermistor is located changes polarity, causing U4 to  go high. 
This turns on transistors 4 3  and AlA7Q2, to shut down all power supplies, and transistor AlAlQ2,  to  
light the front-panel STANDBY indicator. Current feedback though CR6 holds the bridge circuit in an  un- 
balanced condition until the temperature drops to  about 55"C, when the increased thermistor resistance 
again switches the bridge polarity. Q10 turns off the supplies by unbalancing the bridge when its input 
(HPON) is less than about +2.OV. 

High-Voltage Oscillator @ 

The collector of AlA6Q7 is connected to  the primary winding of transformer AlA3T1, and a feedback 
winding is connected to the base of 4 7 .  Positive feedback from the feedback winding causes the circuit to 
oscillate at  a frequency (approximately 25 to 30 kHz) determined primarily by the inductance and 
capacitance of T1. 4 7  operates as a Class C amplifier, supplying a large current (approximately 2A peak) 
over a conduction period of less than one-half cycle. 

Oscillator Level Control 0 
Amplifier U3 regulates the dc level of the high-voltage CRT cathode voltage by controlling the base drive 
to  Q7 through the feedback winding. The cathode voltage is sampled via current through AlA3R4, which is 
compared with a reference current through AlA6R31, R32, and R50 (referenced to  the + lOOV supply) at 
the input to U3. The output of U3 then holds the base drive at  the level necessary to  maintain about -4000 
Vdc at  the czthode of AlV1. Amplifier open loop gain is set by R35, with R34, R36, and C14 limiting the 
control loop bandwidth to approximately 7 Hz. 

C15 supplies surge current for 4 7 ,  and L2 controls the conduction time of 4 7 .  CR15 and CR16 allow U3 to  
generate self-bias sufficient to  maintain level control if the -15V supply should fail. 

4 8  disables the CRT by removing the + lOOV reference for the regulator circuit. 4 8  is controlled from 
A4A9 IF  Control, which may be addressed via the Instrument Bus. 
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A1A7 + 100V, + 5.2V REGULATOR, CIRCUIT DESCRIPTION 

A1A7 + 1 OOV, + 5.2V Regulator receives + 1 18V unregulated and + 9V unregulated inputs from A1 A8 
Rectifier to provide regulated outputs of + 100V and + 5.2V. 

+ 100V Regulator @ 

Q6 and associated circuitry form a current source of approximately 3 mA from the unregulated + 118V 
supply. Under active conditions, this current drives Q8 on until amplifier U2 senses an equal voltage condi- 
tion between the voltage reference (divider resistors R8 and R9 from the + 15V supply) and the sense input 
(U2 pin 2). U2 then holds the regulated condition by shunting current through 4 4 .  

The + 100V regulator circuit is shut down by PWR DWN going high, turning on 4 2 ,  which shunts the 
source current to  ground. 

+ 5.2V Regulator @ 

The +5.2V Regulator is similar t o  the -1 5V Regulator in A1A6 + 15V Regulator. It is referenced t o  the 
+15V supply and has overvoltage and current limiting circuits similar to  those in the -1 5V Regulator. 
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Table 8-1 0. A l A 6  lt1.5 V Regulator, Replaceable Parts (1 of 2) 

Reference 
Designation 

AlAb  

A lAbCl  
AlAbC2 
AlAbC3 
AlAbC4 
AlAbC5 

AlAbCb 
AlAbC7 
AlAbC8 
AlAbC9 
AlAbCtO 

A l d b c l l  
AlAbC12 
A lAbCl3  
AlAbClU 
A l A b C l I  

A lAbC lb  
A lAbCl7  

1 1 ~ b C R 1  
A i A b c ~ 2  
A lAbCI3  
AlAbCR4 
AlAbCRS 

AlAbCRb 
AlAbCRT 
AlAbCRO 
AlAbCR9 
A1 AbCRlO 

A l A b C R l l  
A lAbCRlZ 
AlAbCRl3 
A1 AbCRl4 
AlAbCRlS 

AlALCRlb 
AlAbCR17 
AlAbCR18 

A L A ~ D I ~  
A lAbDI2  

A lAbCl  
AlAbC2 
AlAbF3 

4 1 4 b L l  
AlAbLL 

A1Ab01 
AlAbO2 
~ 1 ~ 6 0 1  
AlAb04 
A11605 

AlAbQb 
AlAb07 
AlAbP8 
A14609 
AlAbPlO 

A lAbRl  
AlAbR2 
A l ~ b R 3  
AlAbR4 
~1 A ~ R S  

A14bRb 
AlAbR7 
A l l b R 8  
C14bR9 
A l A b ~ 1 0  

A l l b R l l  
A lAbR l2  
A lAbRl3  
A lAbRla  
AIA~RIS 

Mfr 
Code 

28480 

56289 
56289 
28480 
56289 
Sb289 

5b289 
56289 
28480 
28480 
56289 

56289 
56289 
28480 
28480 
28480 

28480 
28480 

28480 
28480 
04713 

28480 
28480 
28480 
04713 
28480 

28480 

28480 
28480 
28480 

28480 
28480 
28480 

26480 
28480 

28480 
75915 
75915 

28480 
28480 

04713 
04713 
O72b3 
28480 
04713 

28480 
04713 
07263 
04713 
04713 

2454b 
24546 
2454b 
24546 
245ub 

24546 
24546 
28'80 
02111 
2454b 

75042 
24596 
2454b 
01121 
2454b 

Mfr Part Number 

85bb2-60053 

150D334~903SAZ 
lSODb85X903502 
01b0.2~99 
150DlSbX902082 
150022bX9015B2 

150DlSbX002012 
150022S~9020A2 
Olb0-3456 
0160-9199 
150D105X9035A2 

~ 5 0 D ~ S b X 9 u 2 o B Z  
~ODSO~GO~UODZ 
0160-Olb4 
0160-4084 
0160-01bb 

0160-4084 
0160-4084 

1901-0033 
1902.3224 
2 ~ 4 1 8 6  

1901-0035 
1902-3224 
1901-OO?S 
ZNUl8b 
1901-00!1 

1901-0200 

1901-0028 
1901-9028 
1901.0040 

1901-0040 
1902-OSSb 
1901-0053 

5082-4554 
5082-4584 

2110-0081 
312002 
313001 

9140-0171 
9 1 0 0 - l b 4 1  

2N2907A 
ZN2907A 
2N2222A 
185U-OV19 
2bbO55 

185U-0019 
2 ~ 5 8 7 7  
2N2222A 
ONb055 
ZNZ907A 

C 4 ~ 1 / 8 - 1 0 - 1 0 0 2 - ~  
C u - l ~ ~ - T 0 - 1 9 b R - ~  
~ u ~ l / ~ - ~ o - S l ~ l - ~  
C4-1/8-TQ-2371-F 
CU-~ /B -TO-ZJ IR -P  

CP-118-TO-1471-F 
~ 4 - 1 / 0 - T 0 - 1 0 0 2 - t  
0698-3247 
43P201 
yC55-l/~.TZ-3161-D 

Bbk2-1R8-J 
c u - l ~ b - ~ O - 1 0 0 1 - F  
CU-l/B-TO-1101-F 
cE27G5 
C4-1/8-TO-JIbW~F 

- 

HP Part 
Number 

85662-60053 

0180-2205 
0180-0116 
Olb0-2199 
0180-174b 
0180-0228 

0180-1146 
0180-0197 
0160-1456 
OlbO-2199 
0180-0291 

0 1 8 0 - l 7 4 b  
0180-0141 
O lb0-O lb4  
Olb0-4084 
0160-Olbb 

0160-4084 
OlbO-4084 

1901-0033 
1902-3224 
1884-0018 

1901-0033 
1902-3224 
1901-0033 
1884-0018 
1901-0053 

1901-0200 

1901-0028 
1901.0028 
1901-0040 

1901-0040 
1902-0556 
1901-0053 

1990-0487 
1990-0487 

2110-0083 
21  10-0002 
2110-0007 

9140-0171 
9100-1641 

1153-0281 
1853-0281 
1854.0471 
1854-0019 
1854-Ob l l  

1854.0019 
1854-0518 
185U-0477 
1854.0bll 
1853-0281 

0757-0441 
0698-3440 
0757-0394 
Ob98-3150 
obv8-1442 

0757-1094 
0757-0442 
Ob98-3247 
2100-3095 
0698.b835 

081  1 - l b b 9  
0757.0280 
0751-0424 
nb83-0275 
Ob98-3444 

Q ~ Y  

1 

1 
1 
2 
3 
1 

I 
1 

1 

1 
1 
3 
1 

S 
2 
2 

1 

2 

2 

1 

2 

1 
1 
1 

1 
1 

3 

2 
2 
2 

1 

7 
1 
1 
1 
I 

2 

1 
1 
1 

2 
2 
I 
2 
2 

Description 

BObRD ASSEMBLY, +/.15V REGULATOR 

C A P A C I T O R - F X D  . ~ ~ u F + - ~ o x  ~ S V D C  T A  
CAPACITOR-FXD b,8UPt=lOX 35VOC TA 
CAPACITUR-FXD 30Pf t -5X  300vDC MICA 
CAOACITOR-FxD ISUFI-IUX ZOVDC TA 
CLPACITOS-FXD 2 2 ~ F t - 1 0 X  15VDC TA 

CAPACITOR-PXD ISUFt-10% 2OVDC TA 
CAPACITOR-FxD 2,2UF+.lOX ~ o v D C  T A  
CAPACITOR-FXD lOOOPF t - 1 0 %  1KVDC CtR 
CAPACITOR-FxD 3OPF t - 5 %  3OOVDC MICA 
CbP4CITOP-FXD lUF+-10% 35VDC 14 

CAPACITOR-FXD 15UFt-10% 2oVDC TA 
CAPACITOR-FXD 50UFt75-10% SOVDC AL 
CAPACITOR-FXO ,039UF +-!OX 200VDC POLYE 
CAPACITOR-FXD .lUF t - 2 0 %  SOVDC CER 
CAPACITOR-FXD ,068UF +-LOX 2OOVDC POLYE 

C A P ~ C I T O R - F X D  .IUF + - ~ u x  S O V D C  CER 
CAPACITOR-FXD .lUF r-20X 50VOC CER 

NOT ASSIGNED 
DIODE-GEN PRP 18OV ZOOMA D0-7 
DIODE-ZNR 17.8V 5% DO-7 PDB,UH lC8+,Ob?X 
THYHISTOR-SCR 2 ~ 4 1 8 6  VRRW.200 
NOT ASSIGNED 

DIODE-GEN PRP 180V ZOOMA DD-7 
DIODE-ZNR 17.8V 5X 00-7 PDI.4H TCBt,Ob?X 
DIODE-CEN PRP 180V ZOOMA 00.7 
THYRIBTOR-8CI 3N4186 VRRPa200 
DIODE-GEN PRP 18OV ZOOMA DO-? 

DIODE-PwR RECT 10Ov 1.5A 
NOT b8SICNED 
DIODE-PuR RECT 400V 750MA DO-29 
DIODE-PWR RECT UOOV 750MA DO-29 
DIODE-BCITCHING 30V SOMA 2NS DO.35 

DIODE-SNITCHINO 30V SOMA 2NS 00.35 
DIODE-ZNR 2OV SX 00-15 PDslW TCB+,~?S# 
DIODE-CEN PRP 18OV ZOOPA DO-? 

LED.VISIBLE LUM-INT.1MCD IFlZOMA-MAX 
LED-VISIRLE LUM-INTmlMCD IFD~OMA-MAX 

FUSE 2 - 5 4  250v PAST-BLO 1.251.25 UL IEC 
FUSE ZA 250V FAST-BLO 1.25X.25 UL IEC 
PVSE 1A 250V BLO-BLO 1.25X.25 UL IEC 

COIL-MLD UOUH IOX 0.20 ,29bDX,VbeLo-NOM 
COIL-MLD 240UH 5X 0.65 ,155DX.37SLG-NOM 

TRANSISTOR PNP 2 N 2 9 ~ 7 A  $ 1  10.18 PD*BOOMW 
TPANSISTOR PNP 2N2907A 8 1  10-18 PDDUOOMR 
TRANSISTOR NPN ZN22Z2A 81  10-18 PDm50UYw 
TRANSISTOR NPN 8 1  10-18 PDB36UMW 
TRANSISTOR NPN 2Nbo55 S I  DARL 10-3 

TRANSISTOR NPY 3 1  TO-18 PO.3bOMW 
TRANSISTOR NPN 2 ~ 5 8 7 7  5 1  10-3 PD.150~ 
T@PNSISTOR NPN 2N2222A 5 1  10-10 PD.50u"w 
TRANSISTOR NPN 2Nb055 81  DARL 70.3 
TRbNS1970R PNP 21429~74 8 1  TO-18 PD.YOuNh 

RESISTOR IOU 1% ,125W F Tc.01-LOO 
RE9ISTOP 19b 1X ,125W F TC*O+-100 
RESISTOR 51.1 1% 1 1 2 5 ~  F TC.O+-LOO 
RESISTOR 2.37K 1X 125W F TC.0t-100 
RESISTOR 237 IX , 1 3 5 ~  F ~ c ~ o t - i o o  

RESISTOR 1.47K 1% ,125V F TC.u+-ion 
RE9ISTOR 1OK 1X ,125R C TCDO+-100 
RESISTOR 9.531 .25X ,125. F TCmQt-50 
RESISTOR-TRMR 200 1OX C SIDE-ADJ 17-TRN 
RESISTOR 3.lbK .SX , 1 2 5 ~  C TC.0+-50 

YESISTOR 1.8 SX 2h  Ph TCao+.u0~ 
Q t S 1 8 ~ 0 R  1K 1% . l d s h  F ~ C r o r - l o o  
RESISTCP 1.1K 1% ,125W F TC.0t-100 
RESISTCR 2,7 5X ,25N FC TCa-400/+590 
RESISTOP 316 1X .125* F TCsUt- lU0 
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Table 8-10. A lA6  +15V Regzrlator, Replaceable Parts ( 2  of 2 )  

Reference 
Designation 

A l A b R l b  
A l A b R l 7  
A l A b R l 8  
A IAbRI9  
AI 4 6 ~ ~ 0  

A lAbR2 l  
AIAbRZ2 
A l l b R 2 3  
AlAbR24 
AIAbR25 

A1AbRpb 
AIAbR27 
AlA6R28 
AIAbRZ9 
AIAbRIO 

A l ~ b R 3 1  
A l ~ b R 3 2  
AlAbR33 
AIAbR34 
AlAbR35 

A1AbR36 
AlAbR37 
AIALR~B 
A l 4 b R l 9  
AlAbR40 

AIA~RVI 
AIAbR42 
AIACRUS 
AIAbR44 
AIA~RuS 

~ l ~ b R 4 6  
A1 AbR47 
A l ~ b R 4 8  
AlAbR49 
AIAbR50 

AlAbRSI 
Al46R52 

A ~ A ~ T P I  
A l l b T P Z  
A I A ~ T P ~  
A I A b l P 4  
AlAbTPS 

A l A b l P b  
AIAbTP7 

A IAbU l  
AlAbUZ 
AlAbUS 
AIAbUU 

AlAbVRl  
A1 AbvR2 

Mfr 
Code 
2454b 
2454b 
75042 
19701 
19701 

2454b 
24546 
2U546 
24546 
24546 

24546 
24546 
75042 
01121 
2 4  

2 5  
02111 
4 
24546 
01121 

28480 
24546 
24546 
24546 
24546 

24546 
19701 
2454b 
24546 
19701 

28480 

24546 
28480 
21480 

' 24546 
24546 

28480 
28480 
28480 
28480 
28480 

28480 
28480 

18324 
16324 
01928 
04713 

04713 
28480 

28480 
2 8 4 8 0  

HP Part 
Number 

0757-O34b 
0757-0317 
081 I - l b b 9  
0698.7794 
0698-7794 

0698.3444 
0757-0418 
0717-034b 
0757-0276 
0757-0418 

0757-0442 
0757-0317 
0811-1661 
0683-0275 
0757-0280 

0698-3453 
2100-3094 
0757-0465 
0757-0465 
0683.2265 

ob96.3459 
0157-0403 
0698-3446 
0757-0442 
0757-0442 

ob98.3U46 
0757-0290 
0698.4405 
0757-1094 
0757-0290 

0837-0121 

Ob98-3154 
0757-0816 
0711-0482 

0757-04'42 
0757-0442 

1251-0b00 
1251-0600 
1251-0600 
1251-0600 
1251-0600 

1251-0b00 
1251-0600 

1820-0223 
1820-0221 
182b-0167 
1826-0026 

1902-0686 
1902.0554 

U040.0754 
1 4 8 0 - 0 0 7 3  

Mfr Part Number 

Cu-118-TO-l0R0-F 
C u - I / 8 - T O - l J S l ~ ?  
BWk2-1R8.J 
MF~C1/8.T0-1002-C 
M F U C I I ~ ~ T O ~ ~ O O ~ ~ C  

Cu-lI8.TO-316R-F 
C ~ - l l E - T 0 - 6 1 9 ~ - ~  
C4-118-TO-IORO-t 
C4-113-TO-61R9-F 
CU-l l8.10-6lPR-F 

CP-118-10-1002-F 
C4-1/8-TO- l331-? 
BWHZ-39/10O.J 
~ ~ 2 7 G s  
t4- l /8 .T0-1001-F 

~4 -118-TO-1963-F  
43P104 
C4-118-TO-1003-r 
C 4 - 1 I I ~ T O ~ I O O 3 ~ F  
CBP26Se 

~b98.JU59 
C4-118=10-121R-F 
C U - I I E - T O - ~ B ~ R ~ C  
C4-1/8*10-1002-F 
C4-1/8-10-1002-F 

C4-1/8-10-383R-F 
MFUC1/8-TO-bl91-F 
C U . I / ~ - T O - ~ O ? R ~ F  
C4-1/8-TO-1471-F 
MFuCIIB-TO-~I~I-F 

0837-0126 

~4 -1 /8 -TO-4221-C  
0757-0816 
0757.0~82 

C4-1/8-TO.lOO2-F 
C U - I / I ~ T 0 - 1 0 0 2 - F  

1251-0600 
1251-0b00 
1251-0600 
1251-Ob00 
IISI.OL00 

1251-0600 
1251-0600 

LMSOIA 
Lb'30lA 
CA3094AT 
MLMSllG 

1N8il5 
1902-0554 

4040-0754 
1 4 8 0 - 0 0 7 3  

Qt Y 

2 
2 

2 

2 

I 

I 

1 
I 
2 

1 

1 
1 
2 

Z 
1 

1 

1 
1 
1 

7 

2 

1 
1 

1 
I 

1 
1 

Description 

RESISTOR 10 1X ,125P F TCm0+-100 
RESISTOR 1.33Y 1 %  ,125w F TCmOl-100 
RESISTOR 1.8 5X 2 k  PH TCso+-400 
R E S I S T O Q  1 0 ~  . 2 5 ~  ,125k F TC.O+-IOO 
RESISTUR 106 .as% , 1 2 5 ~  F TC.O+-IUO 

RESISTUR 31b 1X ,125fl F ~CmO+-100 
RESISTOP b I 9  1% 125w F lC.01-100 
RESISTOR 10 1 1  , i 2 5 ~  F TC.O+-IOO 
RESISTOR b l . 9  I X  ,125w F TCIOt-100 
RESISTOR 619 1 1  , 1 2 5 ~  F TC.O+-100 

RESISTOR 1Ok IX ,125W F lc.0+-100 
RESISTOR 1.13K 1% ,125W F TC.O+-100 
RESISTOR .39 5 x  2W Pk TCmo+-800 
RESISTOR 2.7 5 1  ,25r  FC TCm-400/+50O 
RESISTOR 1K l X  ,1258 F TClOt -100  

R ~ 8 1 3 T O h  196K 1X ,125b F TC.01-IOU 
RESISTOR-TRMR l0OK 10% C SIDE-ADJ )?-TUN 
RESISTOR 100K I X  , 1 2 5 ~  F TC.01-100 
R E S I S T O R  IOOK 1% 0 1 2 5 k  F ~ C m 0 t - 1 0 0  
RESISTOR 22M 5% .25@ FC TC.-900/t1200 

RESISTOR 383K I X  ,125W F lC.0+-100 
RESISTOR I 2 1  I X  125" TC.0t-100 
PESISTOR 383 1% :125" TC.o+-100 
hESISTOR IOU 1% , 1 2 5 ~  F TC.01-100 
RESISTOR IOK I X  , 1 2 5 ~  F TC.01-100 

RESISTOR 383 1% , 1 2 5 ~  F ~C.u+-loO 
RESISTOR 6.19K I X  ,125R F TC80+-100 
RESISTOR 107 1% ,125W F TC.~+-100 
RESISTOR 1.47K 1 %  ,125k F lC.01-100 
YESISTOR b.19K 1 %  ,125w F TC.0t-100 

THERMISTOR DISC lk-OHM TCl-UaUX/C-DEG 
NOT ASSIGNED 
RESISTOR 4.22K 1X .125* F TC.01-100 
RESISTOR 681  1X . 5 W F  TCmOt-100 
RESISTOR SILK I X  ,1258 F ~C.0+-100 

RESISTOR 1OK 1X ,125W F TC.U+-100 
RESISTOR IOK 1X , 1 2 5 ~  F TC.U+-lUO 

CONNECTOR-SbL CON1 P I N  l.lU-MM-8SC-SZ 30 
CONNECTOR-SGL CON1 P IN  1.l"MP-BSC-SZ 90 
CONNECTOR-SGL CON1 P IN  1,14-MM-g9C-8Z SO 
CO~NECTOR-8GL CON1 P IN  1 . 1 4 - ~ ~ - B S C - B Z  SW 
COWECCIR-SGL CON1 P IN  1.14-MM-BSC-82 80 

CONNECTOR-SGL CONT PIN 1.lu-MM-BSC-(2 SQ 
CONVECTOR-SGL CONT P IN  l.lU-MM-BSC-82 SQ 

I C  301 OP AMP 10-99  
IC  301 OP AMP TO-99 
1C OP AMP TO-99 
IC  311 COMPARATOR 10.99 

DIODE-ZkR IN825  6 2V 2% 00-7 PD.,UW 
DIODE-INR I O V  s x  80-15 PDSIH ~ t . t . 0 6 ~  

A l 4 b  MISCELLALEOUS PARTS 

EXTUACTOR-PC BOARD B L U  POLYC 
P1P.I-ROLL , 0 6 2 - I N - D I A  2 5 - I N - L G  
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Figure 8-1 1. A1 A 7 +I 00 V +5.2 V Regulator, Replaceable Parts 

Reference 
Designation 

AlA7  

A iA7C i  
A lA ICZ  
A l l 7 C 3  
AlAICU 
AlA7CS 

AlA7Cb 
AlA7C7 
AlA7C8 
AlA7C9 
AlA7C10 

A I A ~ C R ~  
A lAlCR) 
AlA7CR3 
AlA7CRP 
AlA7CR5 

AlA7CRb 
AlA7CR7 
AlA7CR8 
ClA7CR9 

A l A I D 8 1  
AlA7D82 

A l A 7 F l  
A l A 7 f 2  

A l A 7 L l  

A lA701  
A l l 7 0 2  
AlA7133 
A11704 
A11705 

AlA7Qb 
111797 
AlA708 

4 l A 7 ~ l  
A IA IR2  
A l A 7 R l  
AlA7R4 
AlA?RS 

~ 1 ~ 7 R b  
A l ~ 7 R 7  
AlA7R8 
A1 AIR9 
AlA7RlO 

A i A 7 R l l  
AlA7R12 
4 l A 7 R l J  
A l A 7 R l 4  
A ~ A ~ R I S  

A l A ? ~ l b  
A l A 7 R l 7  
AlA7R18 
A l A 7 R l 9  
AlA7R20 

A I A ~ R Z I  
AlA7R22 
h l A 7 ~ 2 1  
AlA7R24 
AlA7R25 

AlA7RZb 
AlA7R27 
AlA7R28 
A I A ~ R Z ~  

A l P 7 l P l  
AI47TP2 
A l A 7 T P l  
AlbTTPU 

A147Ul 
A lA lUZ  

HP Part 
Number 

85662.b0052 

0180.0197 
OlbO.3b70 
0160-a199 
0180-0228 
OlbO-2199 

0180.0291 
0100-0228 
0180.0197 
O lb0 -3449  
OlbO-4084 

1901.0050 
1901-0050 
1901-003J 
1902-0113 
1902-3256 

1901.0031 
1902-0049 
1884.0018 
lQOl.0200 

1990-0487 
1990-0487 

2110-0010 
2110-0004 

9 1 0 0 - l b 4 1  

18SU.0404 
1854-0404 
1854-0019 
1854-0523 
1854.0019 

1854-0618 
1853-0414 
1854-0311 

0757-04bb 
0757-0442 
0757-0442 
0757-0442 
0698-3440 

0698-1440 
0717-0317 
0757-0438 
0757.0442 
0698-7794 

0b90-8417 
0757-0418 
0757-0216 
0757-0438 
n7S7-os7u 

0698.3427 
0757-0401  
0812-00bb 
0698-3444 
0681.0215 

0698.0085 
Ob9b-3453 
0717-0464 
0751.0442 
Ob98-3427 

0757.0444 
0797-0418 
0757-0317 
0812.00bb 

1251.0bOO 
1251-0b00 
1251-0600 
1251-0600 

lb20.0223 
1820-0223 

4040  0 7 5 5  
1480 -3073  

Oty 

1 

2 
i 
2 
2 

1 

1 
1 

2 

2 
1 
1 

1 
1 
1 

2 

1 
1 

1 

2 

2 
1 

1 
1 
1 

1 
5 

2 

2 
2 

1 

1 
2 
1 

I 

2 
1 
2 
1 
1 

1 
1 
1 

1 

4 

2 

1 
1 

Description 

BOAR0 ASSEMBLY, t loOV+5,2V REGULATOR 

CAPPCITOY-FxD Z,ZUF+-IOX zOVDC T A  
CAPACITOR-FxD .lUF t - 2 0 %  200VOC CER 
CAPACITOR-FXD 30PC + -5% 30oVDC MICA 
CAPACITOR-FXD Z2UFt.luX 15VOC TA 
C A P A C I T O R - F x D  30PC + -5% 300V0C MICA 

CbPhCITOQ-FXD l U F + - l o x  35VDC TA 
CAPACITOR-FxD 22uF+- lOx  l5VDC T I  
CAP~CITOR-FXD 2,2UC+-10% ZOVDC T I  
CAPACITOR-FXD 2000PC + - l o x  250VDC CER 
CAPACITOR-tXD .lUC t - 2 0 %  SOVDC CER 

DIODE-SWITCHING 8OV 200MA 2NS DO-35 
DIODE.SWITCHlNG 8OV 200Pb 2hS DO-35 
DIODE-GEN PRP 180V ZnvUA DO-7 
DIOOF-ZhR 82,5V 2X 00.15 PDmlW TCm+,@82X 
DIODE-ZNR 23.7V 5 %  DO07 Pom.4~  TCm+,07bX 

DIODE.GEN PRP 18OV ZOOMI 00.7 
DIODE-Z~R 6 . 1 ~ ~  5 %  00.7 PD..U~I TC.+.OZZX 
THYRISTOR-SCR 2N418b VRRu.200 
D100t.P~R RECT lOOV 1.5A 

LED-VISIBLE LUM-ILTI~MCD I F M Z O M A - M A X  
LED-VISIBLE LUM-IhT.lYCD IFaZOMA-MAX 

FUSE 56 250V FA8T-BLD 1,251.25 UL IEC 
FUSE .25A ZSOV FAST-BLO 1.25X.25 UL IEC 

COIL-MLD Z U O U ~  sx  ~ 1 6 5  , 1 5 5 ~ ~ . 3 7 5 ~ 0 - ~ 0 *  

TRANSISTOR NPN 8 1  TD.18 PD13bOmN 
TRPYSISTDR NPN 8 1  TO-10 P~1360MN 
TRANSISTOR NPN 81 10-18 PDmIbOM* 
TRANBISTOR NPN 8 1  70-39 PD.lH fT8150MkZ 
TRANSISTOR NPL 8 1  TO-18 PD.3bOMU 

TRA~SISTOR NPM 8 1  DARL 70-3 PD.l5O* 
TRANSISTOR PNP 2Cb423 S I  70-66 PD.35h 
TRANSISTOR NPN 2N424O 9 1  10-66 PDI35W 

R E ~ I s T O R  l l O n  1% , 1 2 5 ~  F ~C.O+.100 
RESISTOR 1OY 1 %  ,125W F TCaOt-100 
RESISTOR lOK 1% , l 2 5 *  TCm0t-100 
RESISTOR ~ O K  IX ,125h F ~ c m o + - l 0 0  
RESISTOR 19b 1% , 1 2 5 ~  F TCmOI-100 

RESISTOR 196 1% , 1 2 5 ~  C Tc80 t -100  
RESISTOR 1 . 3 1 ~  1% , 1 2 5 ~  F TCmOt-100 
RESISTOR 5.11K 1X , 1 2 5 ~  F TC.0+.100 
RESISTOR 1OK 1% , 1 2 5 ~  F TCmO+-100 
RESISTOR 1OK ,25X ,125N C TC.01-100 

RESISTOR 5,3K .25X ,125W F TC.O+-50 
RESISTOR b l 9  1% ,125d F TCIOt-100 
RESISTOR 61.9 1X ,125k C TC.01-100 
RESISTOR 5 . 1 1 ~  I X  ,125H C TCIOl-100 
RESISTOR 1,ZlK IX ,125W C TC.~+.luu 

R E S I S T O R  13.3 1X ,125h F TC.O+-IUO 
RESISTOR 100 1% 1 2 5 ~  F TCmOI-100 
RESISTOR ,33 5 %  j w  P N  T c ~ 0 + - 0 u u  
RESISTOR 31b  1% .125* F ~c.01-100 
RESISTOR 2.7 5% ,25. F C  T C K - U ~ O / + ~ ~ O  

RESISTnR 2 . 6 1 ~  1% , 1 2 5 ~  C TCmUt-100 
RES~STOR 19bK 1% ,125C F TCmOt-100 
RESISTOR 90,qK I X  .11Sw f TC*O*-100 
RESISTOR 1OK 1X , 1 2 5 ~  F ~ c m O + - l 0 0  
RESISTOR 13.3 1 1  ,125h F TCmO+-100 

RESISTOR lZ , lK  1% ,125" TCt r+ -100  
RESISTOR b l 9  1X ,125A F TCIO+-100 
PCSISTOR 1 . 3 3 ~  1X .1?5H F TCmU+-100 
R E S I S T ~ R  .33 5% 2h P W  Tc.01-800 

CONhECTOR-SGL CON1 P I h  1,14-h'M-6SC-SZ Sb 
CON%CCTOR-SGL C O N T   PI^ I . I P - ~ ~ ~ - B S C ~ S Z  3( .  
COukECTOR-SGL COCT P I N  I , iU-YM-BSC-St S &  
COblVECTOR-SGL CONT P IN  1.14-MP-WSC-SZ 80 

IC 301 O p  AMP 10-99 
I t  301 OP 4MP 10-99 

A1A7 MISCELLYINEOUS PARTS 

EXTRACTOR-PC BOARD V l O L t T  POLYC 
PIN-ROLL , 062 - IN -D1A  .25-LN-LG 

Mfr 
Code 

2 8 4 8 ~  

56289 
28480 
28400 
Sb289 
28480 

5b289 
56289 
56289 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
18480  
04713 
28480 

28480 
28480 

75915 
28480 

28480 

28480 
28480 
28400 
28480 
28480 

04713 
28480 
01920 

24546 
2454b 
2454b 
24546 
24546 

24SUb 
2454b 
24546 
24546 
19701 

19701  
24546 
2454b 
24546 
24SYb 

03888 
24596 
75042 
24546 
01121 

24546 
2454b 
2USPb 
24546 
03880 

24546 
245Ub 
2454b 
750u2 

20480 
28080 
28UCO 
28480 

1832U 
18324 

28480  
28480  

Mfr Part Number 

05bb2-60052 

1500225~P020AZ 
Olb0-3670 
0 l b 0 - 4 1 9 9  
lSODZ26X9OlSB2 
0 lbO-2199 

lS0DlU5X9035AZ 
1500226X901502 
l S 0 0 2 2 ~ X 9 0 2 0 A 1  
0160-3449 
OlbO-4084 

1901.0050 
1901 -0OSO 
1901.0011 
1902.051J 
1902-32Sb 

1901-0031  
1 9 0 2 - 0 ~ 4 9  
ZNYl8b 
1901-0200 

5082.4584 
5082-US14 

312005 
2 1 1 0 ~ 0 0 0 4  

9 1 0 0 - l b 4 1  

1854-0404 
1854-0404 
1854-0019 
1854-0523 
1854-0019 

MJ3OOU 
lB53.0414 
ZNUaUU 

C u - 1 / ~ = ~ 0 - 1 1 0 3 - F  
CU- l18 -TO-1002-~  
C 4 - 1 1 8 - ~ 0 ~ 1 0 0 2 ~ ~  
C4- l lb-TO-1002-F 
C4-1/8-TO-19bR-C 

~4 -1 /8 -TO-19bR-F  
C4-1/8-TO-1331-C 
C P ~ 1 / 8 ~ T O ~ S l l l ~ C  
C4-118-TO-1002-C 
MCUC1/8-TO-lOO2-C 

M?UC1/8-T1-5301.C 
C4-1/8-TO-619R-F 
CU-l/U-TO-b192-C 
C4.1/8-TO-5111-F 
Cu-118-TO-1213-C 

pME55-118-~0.13~3-F 
CU-lI8.TO.101-F 
B*CZ-331100-J 
CU- l /B~T0-316R-F  
CB27GS 

~U.1/8-T0-2611-F 
C4-1/8.T0-19bl-F 
CU-1/8~TO-9092-F 
CU-1/8-TO-1002-F 
P~E55-118-TO- l$R3-F  

CU-l/~.T0-1212-C 
CU-118.T0-b19R-F 
CU- l /8 -TO- l33 l -F  
B W H ~ - ~ ~ I I O O - J  

1251-UbUO 
1 ~ ~ 1 . 0 6 0 0  
1251.0600 
1251-0000 

L u j O l A  
LMJOlA 

4040 -0755  
1480 -0073  
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D/SPLAY MOTHERBOARD 

; A1A10 --l 
I 

AIXABP/ 

BUS JRANISI TION 

I 
I 

HPON -) 

I 

-- 
SERIAL P R E N X :  1626A DATE: dPQIL,/978 

v 

CRT DtSABLE FROM 
A 4 A 9  I F  CONTUOL 

Figure 8-26. A lA6  +I5  V Regulator and A l A  7 +I00 V ,  +5,2 V Regulator, Block Diagram 
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A1A6 
* 15V REGULATOR 

Figure 8-27. AIA6 * I5  V Regulator, Component Locations 

A1A7 
+100V, +5.2V REGULATOR 

Figure 8-28. A I A  7 +I 00 V ,  +5.2 V Regulator, Component Locations 
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- - - - -- 
FOG iO lL17 -F  7 L?EFERENCE D F S I G  - 
&Arm, PJEF.X  DEFERENCE DES/G - 
ii'i'TOR ShONN flI,-H THE ASSEMBLY 
REFERENCE DESIGA/A TORS. 

2. UNLESS OTUERL*//SE / N D / C A T E D :  
RESISTANCE /N O H M S  (IL) 
CAPACl T N C E  I N  M / C R O F A R ~ D S / ~ F )  
IA'DUC rANcE IN M,CUOHENRlES (Mu) 

3. HAZARDOUS V O L M G E E X I S T ~  O N  TH/5 B O A R D  

4 THE TIME CON5TANr OF THE f / / B Y  UN- 
REGULATED C/FKL/IT /S 25 5 E C O N 0 5 .  
ALLOW ADEQUATE 7/ME ,4F TER THE m W £ R  
CORD 15 R E M O V E D  FOR T H E  F / L T E R  
CAPACI T O R 5  rO DISCHARGE BSFOffE 
5 E R V / C / N G  

Figure 8-29. AlA5 +I5 V Regulator and A l A  7 +I00 V ,  +5.2 V Regulator, Schenzatic Diagranz 

8-8718-88 
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A1A8 RECTIFIER, CIRCUIT DESCRIPTION 

Because of the high voltages present in this assembly, servicing should 
be performed only by qualified personnel. 

A 1A8 Rectifier contains three bridge rectifiers and one full-wave rectifier to provide unregulated power for 
the IF-Display Section. External power is supplied to the instrument through Line Module FL1 and Power 
Transformer A 1 T 1 . 

+ 9V UNREG 

Full-wave rectifier CR7 and CR8 provides an unregulated +9V to A1A7 +100V, +5.2V Regulator. LED 
DSl is lit whenever there is power to the transformer. 

Test points TP l  and TP2, when jumpered together, cause HPON to go high, turning on the IF-Display 
Section in the absence of a signal from the RF Section when power is required for troubleshooting. 

The LINE TRIGGER voltage is selected as required by A3A1 Trigger. 

Bridge rectifier U 1 provides an unregulated + 1 1 8V to A 1 A7. 

WARNING 

The time constant of the filter capacitor circuit C2 and R6 is about 25 
seconds. Before servicing, allow adequate time for discharge after line 
power cable is removed. 

+ 23V UNREG 

The +23V unregulated supply, bridge rectifier CR9 through CR12, includes an overvoltage protection cir- 
cuit. If line power from a 220V/240V source is applied when the Line Voltage Selector is set to 100V/120V, 
the overvoltage causes CR6 to conduct, turning on CR5 to blow the fuse in the Line Module. 

+ 5V UNREG 

Bridge rectifier CR1 through CR4 provides unregulated +5V and -1.5V to AlA6 + 15V Regulator. 
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191199 BUS TRANSITION, CIRCUIT DESCRIPTION 

A1A9 Bus Transistion provides jack 52 (inside front panel) for the 50-wire Instrument Bus, which is routed 

through the IF-Display Section through a flat ribbon cable W8. 

HPON, the IF-Display Section power-on control line (W8 wire 22) is sensed by amplifier Q1 and 4 2  to ac- 
tivate fan relay K1,  which supplies line power to the cooling fan B1. 

The + 5.2V supply is connected to the LSTP line (W8 wire 43) through CRl to halt operation of A15 Pro- 
cessor if there is a supply failure. 
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Table 8-12. A l A 8  Rectifier, Replaceable Parts 

Reference 
Designation 

AlAO 

: t : :£ :  
~ 1 1 8 ~ 3  
AIA8C4 
AIA8CS 

AlA8Cb 
AlA8C7 

AIABCRI 
AlA8CR2 
A118cR3 
AlA8CR4 
AIA8CRS 

A l A 8 c ~ b  
AlA8CR7 
AIA8CR8 
AIABCRQ 
AlA8CRlO 

A lA8CRI l  
AlA8CRIZ 

4 1 ~ 8 0 8 1  

AlA8RL 
AIABRZ 
AIA8R3 
AlAOR4 
A l ~ 8 R 5  

~ 1 ~ 8 R b  
AlA8R7 
AlA8R8 

A I A ~ T P ~  
AlA8TC2 

A IA8Ul  

Mfr 
Code 

28480 

28480 
56289 
Z B P ~ O  
28480 
28480 

28480 
56289 

O47 l3  
04713 
04713 
04713 
04713 

28480 
04713 
04713 
04713 
04713 

04713 
04713 

28480 

2YSPb 
ZYS4b 
245Yb 
a4546 
24146 

28480 
28480 
24546 

28480 
28480 

28480 

28480 
28480 

Mfr Part Number 

85662-boo51 

0 Ib0 -2055  
C O ~ ~ F ~ S ~ ~ Y ~ Z M ~ Z ~ - ~ O ~  
0160-abss 
0160-01b8 
0 lb0 -0168  

01bO-0970 
1 5 0 0 2 ~ ~ ~ P O Z 0 1 2  

MR75l 
MR751 
MR751 
MRT$l 
ZN418b 

19OZ-Oblb 
MR751 
MR751 
MR7Sl 
MR751 

MR7Sl 
MR7SI 

5 0 8 ~ - Y b 8 4  

C4-l/B-TO-Tsl-F 
C4-1/8-fO-lO02-F 
C4-1 /8 - t0 -Zb l l -F  
~ 4 - 1 / 8 - T 0 - 3 4 8 I - f  
~4 -118-TO= lOOl -F  

0757-0567 
Ob98-3407 
C4-I/(-TO-422R-F 

0360-1788 
0360- I788  

1901-0367 

4040-0747 

1480-0073 

HP Part 
Number 

Obb2-bO051  

0110-2055 
O ~ I O - Y I ~ ~  
O L L O - Z O ~ ~  
OlbO-0168 
0160-OIb8 

Olb0-0970 
0180-0197 

1901-0662 
l9O l -Obb2  
lqOI.0662 
190 I -0662  
I884-0018  

19OZ.Ob5b 
1 9 0 1 - 0 0 2  
1901-0162 
1901-0662 
1POl-0662 

1 9 0 1 - 0 0 2  
1901-0662 

1990-0486 

0757-0410 
0717.0442 
0698-0089 
0698-3152 
0797-0180 

0757-0367 
0698-3407 
0698-3447 

0360-178s 
0160- I788  

1901-01b7 

4040-0747 

1480-0073 

Q ~ Y  

1 

2 
I 

Z 

1 
I 

10 

I 

1 

1 

I 
1 
1 
1 
I 

1 
1 
1 

2 

1 

1 

1 

Description 

BOARD ~ ~ ~ E M ~ L Y P  RECTIFIER 

cLPAcITOR-FXD ,OlUF t8O-20% 1OOVDC cER 
CAPACITOR-FXO ~ T O O P F  t - 2 0 %  z r o v ~ c  c rR  
CAPACITOR-rxo OOIUP t a o - 2 0 %  ~ O O V D C  C C R  
CAPACITOR-FXO .lUF t - 1 0 %  ZOOVDC POLYE 
CAPACITOR-FXO ,lUF +-LOX ZOOVDC POLYE 

CAPACITOR-FXD .47Ur + -1OI  OOVDC POLYE 
CAPACITOR-FXD 2,ZUFt-10% 2OVDC TA 

DIODE-PwR RLCT IOOV bA 
DIODE-PWR RCCT lOOV bA 
DIODE-PWR RCCT 1OOV bA 
DIODE-PWR RRCT 1OOV bA 
THYRISTOR-SCR ZN4186 VRRMIZOO 

DIODE-LNR 39.ZV 5 %  00.15 P0.1~ ~ C l t , 0 8 I X  
DIODE-PWR RLCT IOOV bA 
DIODE-PWR RCCT 1 0 0 ~  b~ 
D1DOC-PWR RCCT 1OOV bA 
DIODE-PwR RCCT I O O V  bA 

DIODE-PWw RECT 1OOV bA 
DIODE-PWR RCCl IOOV bA 

LEO-VISIBLE LUM-~NTmlMco IP~ZOMA-MAX 

RESI~TOR 750 1X ,125W F TCmOt-LOO 
RESISTOR 1OK I X  ,115W P TCmOt-LOO 
RESISTOR 2,blK I X  ,1251 F TCIOt-100 
RESISTOR 3.48U I X  .I25W F TCmOt-IOU 
REBISTOR I K  1% ,125W F ICmOt-100 

REBISTOR 100K 1% 05k F TCmOt-100 
RESISTOR 1 96% I X  5W F TCmOt-100 
RE8IITOR YZ2 1% , l i 5 ~  F TCm0+-100 

CONNECTOR-SGL cONT P IN  0 0 4 5 - 1 N - ~ 8 ~ - 8 2  8Q 
CONNECTOR-8GL CON1 P I N  ,045-IN-SIC-$2 8Q 

DIODE-FW BRDO bOOV 1A 

AlA8 MISCELWVEOUS PARTS 

EXTRACTOR-PC BOARD GRAY POLYC 
PIN-ROLL .062-IN-DIA .25-IN-LG 
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Table 8-13. A l A 9  Bus Transition, Replaceable Parts 

Reference 
Designation 

A1A9 

A lA9CRl  
AlA9CR2 

A l A 9 E 1  
A lA9E2 
AI APJL 
AlA952 

AlA9Kl 

111001 
AlAPO2 

AlA9Rl 
AlA9RZ 
A1 APRl 

HP Part 
Number 

85662-60056 

1901-0033 
1901-0033 

1251-0600 
1251-0600 

1 ~ ~ 1 - 4 0 ~ 8  
12Sl-4432 

0490-Obi8 

1884-0477 
1854.0477 

0 0 8 - 3 1 5 7  
07S7.0492 
0717.0942 

Q ~ Y  

1 

2 

2 

i 
1 

1 

2 

1 
1 

Mfr 
Code 

28480 

28480 
28480 

28480 
28480 
O ~ ~ B J  
28480 

26480 

02230 
02210 

03IP8 
01298 
2 8  

Description 

BOARD ASSEMBLY, BUS TRANSITION(1NCL W5) 

DIODE-GEN PRP 180V 200MA DO-7 
DIODE-GEN PRP 180V 200MA DO-7 

CONTACT-CONN U/W-POST-TYPE MALE 
COVTACT-COW U/W-POST-TYPE MALE 
CONNECTOR so-PIN n POW TYPE 
CONNECTOR SO-PIN C 0 8UBMIN 

RELAY 2C 24VDC-COIL SA 111V4c 

TRAN818TOR NPN ZNZ(22A 81 10-18 PODSOOMW 
T A A N ~ I ~ T O I  NUN 2N2222A 81 10-18 POISOOMW 

Rt818TOR 1P.bK 1X ,121W F TC.O+-100 
RE818TOR 10K 14 ,125W r TC~0+=100 
RE818TOR 1OK 1X ,125W F TC.O+-I00 

Mfr Part Number 

85662-60056 

1901-0033 
1901-0033 

1251-0600 
1251-0600 
2-~TSIO-s 
1291-4439 

0410-Obi8 

aNi22ZA 
INzZZPA 

C4.1/8-TOw19bZwF 
C4.1/8-TO-1001-F 
C4.1/8-T0-1002.F 
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LlNE VOLTAGE 
I00,I20, 2PO OR 
240 VAC*C%.lO% 

50 - 6 0 H r  

POWER 
I / N !  CABLE 

NEU7RAI 

100 VAC OPERATION 
PI0 POWER LlNE M O W L E  

~ L I ~ w / R / ~  G N ~ ) -  - - - - - 7 
I I 
I 3 

I VOLTAGE SELECTOR 

1 FOR IOOYAC 
,LINE INPUT 

P/o POWER LINE MODULE 

~FLT,GGT~GGUZT - 1 
I I 

I S4FETY G N D  

FAN 
1 - - - 1  

i m l  * 
I 
I I 

Lrt-9 I 
c-- -_I 

w3 1 
INSTRUMENT BUS 

IS0 W/REJ 

2 2 0 VAC OPERATION 
PI0 POWER LlNE MODULE ------------- 

VOLTAGE SELEUOR 
I PC BOARD 
I POSITIONED 

FOR 2 ZOYAC I CINE INPUT 
I I 

L - - - - - - - - - - - A  
S E R I A L  P R E F I X  18264 D A T E  APR/L /978 

I20 VAC OPERATION 
PI0 POWER LINE MODULE 

GL;~WIR~~/G~PATEI) - - - - - 1 

POWER 
TRAMS FORMER 
7 - - - - - 7  

D I S P L A V  DISPLAY 
M o r H E R e o a R D  A1 A 8  RE[ T / f / m  MOTUERBDclRD t/OO< 4 5 . 2 V  R E G U L I T O R  

AIKAE 71 

DIG/TAL 
STORAGE 

WLTAGE SELECTQS 
' P C  BOARD 
1 P O S l n O N E D  
I FOR EQO YAC 

l <INE INPUT 1 
L- - - - - - - - - - -A  

H A Z A R D O U S  VOLTAGES 
E X / S T  ON THESE 
A S S E M B L I E S  

Figure 8-30. AIA8 Rectifier and AIA9 Bus Transistion, Block Diagram 

8-93 
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Figure 8-31. A1 A8 Rectifier, Component Locations 
Figure 8-32. AlA9 Bus Transition, Component Locations 

Scans by ArtekMedia © 2008

Scans by ArtekMedia © 2008



Dgita//y Remadend by ArhkMcdk Q ZtW.2-2606 -- -- Q Q ,  

85662- 6005/ 
NOTE 5 

--1 
+SV UNREG 

I 
CR 7 P/ -23 / /N)  

P / - 9 , 2 7 / 0 ~ ~ )  

2 9 V  U/VREG 

C/m€ 7R/GGER 

P/-j., 8 (OUT) 

+ 5 . 2 V  GND 

+A20 v GND 

22.5 Vrms 

f / S V  6-40 

I 
20 VrmS 

f 6 V  UNREGG 

I 

- / 5 V  SENSE 

-- 
AlAB BUS TRANSITION 
85662 -60056 

5 0 - W I R E  /EJSTRUMENT j 
BUS CABLE W3/ 

24 ADRf 

25 A D R Z  
{-@ 

26 A D R  3 

27 AD84 
20 ADR5 (NOT USED) 

-45 
* 

29 N C  
30 N C  

31 HUB 
32 KU9 

3 K R / O  
3 4  K R / /  w5 < 
3r K C #  
36 K C /  

37 K C 2  
38 K C  3 

39 KC4 
40 K C 5  

41 KCQ 
42 K C  7 

-G 
43 LS7-P 
44 HSWP \* 
5 LSRQ 
46 L B S R  

I 

4 9  L T t D  
50 GND 

-- 

5 E R I A L  P R E F I X  WZ6A PA'TK~ APRIL 1978 
L -- 
6.5ElAL PREFIX /826A DATE : APRIL 1978 

Scans by ArtekMedia © 2008

Scans by ArtekMedia © 2008



I Digitally Remwtemd by ArhkAiedia Q 2CKIZ-2OY)6 -- 
AlAD BUS TRANSITION - -  - -  85662 -60056 --l 

I 

P/-//, 2 ?(OUT) 
_____C_7 

+/oo v GND 

f7-14 3 5 ( 0 ~  7) 

+ 2 3 V  UNRC% r- I ."' f i q o " ~ )  

f / 5 V  GND 

P/-8 (OUT) - 
f d V  U r n  

P/- 5 (OUT) 
____I_3 

- / 5 V  SENSE 

L -- -- L 
GEElAL PPEFlX /8Z6A D4TE : F! PRI C /9 78 

Figure 8-33 

N O T E S  : 
/. REFKRFNCF D K S / G N R 7 U R S  W /  Tr//N T H / 3  

ASSFMBL Y ARE ABBRE V / H T E D .  FOR COMPLETE 
REFERENC6 DES I GNATOR, PRKF/X REFERENCE 
DE.S/CNATOR Sk/O WN W /  TH 7H.5 AS5'EMBL Y 
RKFERCNCE D&S/GNMrOR. 

3. THE  ME CUA/ST~,Y TOP- THL / r e  v F/L TER 
i A P A C / 7 i R  C//? C D/ T /S I 6  JFCOMDS. 
# / L O W  RDEQUATE TIME UF7L-R POWER 
CORD /S RE/VO VL-D FrA F/ L TER CAP+-C z TOAS 

T O  d,SCH'4f?GE BEFORE S E R Y / C / N G .  

5. 5HOR7/NG TP/ TO TPZ ALLOWS SERV/C/NG Of THE XF- 
D / J P L A Y  SECT/ON W / T H O U t  THE RF S € C n O A /  B€/N(F 
COMMEC rm. 

I 
' 

A1A8 Rectifier and A1A9 Bus Traulsistion, Schematic Diagram 

8-9518-96 

MN&MON/C 

HPON 
L SrP 
W5WP 
LSR* 
LDSR 
LBIO 
LTJO 
ADR#-ADRS 
Z&B/ -ZOB)b 
K R B - K R I I  
KC@ - KC 7 

DEJC4/PT/&V 

X/GY = D15PL*Y W W ~ R  W 
LOW = STOP PRO~ESSOR 
U/GH = SWi&P/Nd 
LOW = SERVICE /?€QL.YST 
L OH/ r DIG/TAL STORAGE R€&Y 
L Ow = RF ShC T / W  I/O JTPO56 
L ow = D/IPLA Y S&CT/w z/O STPQ86 
ADDRESS mrs #-s 
WT4 BITS #-/S 
K & ? Y R O W S 8 - N  
KBY COLUMNS 4- 7 

Scans by ArtekMedia © 2008

Scans by ArtekMedia © 2008



D~gitally Remastered by Arie k Media 2002 2006 

A1 A1 0 . - -  . .  . i-' ----- 
~ - . , +I + .  

. + C  ' - .  - , . , . - 
* ,  , < -  

- ~ -- 
/ +-- - 4 

. ' <  / 

* -< -- _ _  ( 6  . 
~ ~ 

-- 

I Lij~G I JPF. €S • , ~ L  ., 

l, , 7 I 
1 - -  . > ? . . . , 

~~ - *  *d- -  - . - 

- - 3  . .  + ' L . .  
I i  . - 

- --- 
I - 

I - I -~ 

- ~~ ., - * - -  

, ' L ~ -  . -  , . . / ~  
F,,2.+ -- , , , 4A'CA. i 

7- 1 , - -  , .- , , , -  - -- --- ---------. .--, 

I 
r r n i i  ~, . , L . * .* > , ,<z:* - -*o',/ 

- - -- - - ) - ,=, - - - - 1 
i Y I -- 

>>-- - 
I 

- ,  
,. . - -  i 

- 
.- -0 C:'. 

V l  
, 1 - C - ' , -  ' 8  

1 
 is d + l a  I F/E< 

- ) p-c$ ~ - . , 
L I : 3 I 1 I i4 1 

+*,y*+ . 

I - - ~ > @ > <-f> ,/ + 

I --3 F a . .  =orus 
i 6. - 

) 4 > ( 9 $ - + ~  + ~- - ~ 2 

' 
I I 

I 1 E B  * l f  , 

' . ---I PiP7ES 

( > -- -- I I 

I ! 
--I \,. -,*' i I 

J E P , A L  PPEFIY. iBZ6A ! 
DATE AP,e,L I 9 7 8  * r ~ d e  

- - - -  

,', ' 
~-~ - ~ 

-4 

- -< 5 ~ L-? 

5 

AIAI 0 

Scans by ArtekMedia © 2008

Scans by ArtekMedia © 2008



Table 8-1 4. A l A I  0 Display Motherboard, Replaceable Parts 

Reference 
Designation 

A l k 1 0  

A l A l O c l  
4 lAlOCZ 
AlAlOC3 

t:t,L,O,F: 
% { % ' \ O 8 1  
AlA lOJZ 
AiAlOJ3 
A l A l O J 4  
A lA lOJS 

~ 1 ~ 1 0 ~ 6  
h l ~ l O J 7  
A i A l o ~ 8  
AlAlOJO 

A l A l O R l  
A lA lOWl  
AlAlOW2 

AlY.42 
A 1 W 3  
A l W 4  
A I M 5  
AlY.46 

A 1 W 7  
AlXA8 

A l A l l  

HP Part 
Number 

85662-60050 

0180-2808 
0180-2642 
0180-2641 
0180-0453 
0360-1788 
1200-0508 
1200-0508 
1251-4798 
1251-4804 
1251.4804 

1251-3195 
1251-4281 
1251-4990 
1251-4804 

0757-0367 
8150-2829 
8150-3246 

1251-2035 
1251-2034 
1251-2035 
lE51-2035  
1251-2026 

1251-2035 
1251-2026 

0960-0383 

1 

1 
1 
1 
1 
8 
2 

I 
3 

1 
I 
1 

1 
1.4FT 
1.4FT 

4 
1 

2 

1 

Description 

BOARD ~ssEMBLY, DISPLAY MOTHER BOARD 
(INCLUOES W3) 

CIPACITOR-FXD .022F*-2OX ZOVDC AL 
CAPPCITOR-PxO 250UFt50-101 250VOC AL 
CAPACITOR-FxD .018C*75-10% ~ O V D C  AL 
C A P ~ C I T O R - F x D  8IOOUFt75-LOX 4OVOC AL 
TERMINAL-STUD SINGLE CONTACT 
SOCKET-IC 14-CONT DIP-8LDR 
SOCKET-IC 14-CONT DIP-8LDR 
C O N ~ E C T O R  b-PIN M POST TYPE 
CONNECTOR 4-PIN M POST TYPE 
CONNECTOR U-PIN M POST TYPE 

C O N N E C T O R  4-PIN M POST Type 
COYNECTOR 9-PIN M PO81 TYPE 
CONNECTOR 2-PIN M POST TYPE 
CONNECTOR 4-PIN M POST TYPE 

RESISTOR-100K 1% .5W F TC=+-100 
WIRE-18 GUAGE BLACK 
WIRE-18 GUAGE WHITE/RED 

CONNECTOR-PC EDGE 1s-CONT/RON 2-ROWS 
CONNECTOR-PC EDGE 10-CONT/RO* ,?-ROW8 
CONNECTOR-PC EDGE 15-COkT/RUW 2-ROWS 
CONNECTOR-PC EDGE 15-CONT/ROW 2-ROWS 
CON~ECTOR-PC EDGE 18-CONT/ROW 2-ROW8 

CONNECTOR-PC LOGE 15-cUNT/ROW 2-ROWS 
CONNECTOR-PC EDGE 18-CONT/ROW 2-ROW8 

MULTIPLIER-tW 20KV 

Mfr 
Code 

28480 
28480 

28480 
96269 
00853 
28480 
28480 
28480 
28480 
28480 
28U80 
28480 

28480 
28480 
28480 
28480 

28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 

28480 

Mfr Part Number 

85bb2-bO050 
0 

0180-2808 
3bOX211~250AAZ1 
500181U040EC2A 
0180-0953 
0360-1788 
1200-0508 
1200-0508 
1251-4798 
1251-4804 
1251-4804 

1 ~ 5 1 - ~ 1 9 s  
1251-4191 
1251-4990 
i ~ S i * ~ 8 b ~  

0757-0367 
8150-2829 
8150-3246 

l P S 1 ~ 2 0 ~ 5  
1251-i?014 
1251-2035 
1251-2035 
1251-2026 

1251-20!5 
1151-2026 

0960-0383 
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A l A l O  
DISPLAY MOTHERBOARD 

Figure 8-35. AlAlO Display Motherboard, Component Locations 
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DIGITAL STORAGE, CIRCUIT DESCRIPTION 

A3 Digital Storage consists of three sections: 

Input Section: A3A8 Analog-Digital Converter and A3A9 Track and Hold. This section receives 
the video and sweep signals, converts them to digital, and transfers the data to the Processor Sec- 
tion. 

Processor Section: A3A4 Memory, A3A5 Data Manipulator, A3A6 Main Control, and A3A7 
Interface. This section handles all data transfers, data functions, and control for the data storage. 
The digital storage algorithm is contained in read-only memory (ROM) in A36 Main Control. 

CRT Driver Section: A3A1 Trigger, A3A2 Intensity Control, and A3A3 Line Generator. This 
section, under control of the Processor Section, generates beam control signals (X, Y, and Z) to 
display the memory data. 
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RF SECTION DIGITAL TROUBLESHOOTING 

PRELIMINARY CHECKS 

lnstrument Preset Check 

r- . 
The two red lNSTR CHECK LEDs are forced on whenever the instrument is turned on or I S  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. 

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

a .  Both LEDs on indicates an A14 Memory or A1 5 Processor problem. First check to see that A 14 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. I f  any key, ex- 
cept @ , is pressed when the a 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" lnstrument Preset Check (Jumper A15TP8 [STS] to A14TP9 [T3]) 

This check is very similar to the normal lNSTR 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 . 

HP-IB Verification 

When the instrument is turned on,  keep the El key pressed. The ADRS'D LED should flash until 
the @ key is released and the A15 Processor acknowledges the HP-IB request. I f  i t  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 of operation which may be other than what would 
normally be expected. 

8-1 03 
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Phase Lock and Counter Inhibit (Jumper A15TP8 [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. I f  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 A3A7S1 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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A3 DIGITAL STORAGE 'TROUBLESHOOTING 

Two tests can be performed t o  isolate failures in the Spectrum Analyzer t o  the Digital Storage section of 
the IF-Display Section. 

1. INSTRUMENT CHECK LED: The left INSTR CHECK LED (CHECK LED I) remaining on after 
INSTR PRESET is pushed indicates a bad bit was detected when the Analyzer performed its self check 
routine. This check routine writes and reads to the read-write memory (RAM) in Digital Storage. See 

the 8568A Digital Troubleshooting to determine which bit failed.To activate this test, press @ . 

2. DIGITAL STORAGE TEST PATTERN: The test pattern shown in Figure 8-37 can be used to  verify 
the existence of a failure. This pattern can be generated independently of the main processor in the 
RF Section (A 15 Processor). To enable the test pattern: 

a. Jumper A3A6TP3 and A3A6TP6. (Turns on the test ROMs.) 

b. Push A3A7S 1 to initialize. 

If troubleshooting without the RF section or  with the Analyzer Bus Interconnect cable W31 discon- 
nected, A1 A8TP I and A 1 A8TP2 must be jumpered to  turn on the power supplies. 

If the CRT remains blank, AlA6TP6 and AlA6TP7 may have to  be jumpered to  inhibit the CRT 
disable line controlled by the A1 5 Processor. 

- I I U ~ - t \ I 1 - ' . ~ . d . f ~ h i l h I l l . . ~ r . t u v r . r . ( l ) ~  

Figure 8-37. Digital Storage Test Pattern 
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Failure Analysis 

INSTR CHECK LED I and the Digital Storage test pattern can be used together to  determine in what area 
of the Digital Storage Section a failure exists. Refer to previous page for procedure for enabling the CHECK 
LED and test pattern tests. Failure symptoms (and troubleshooting information for each) are as follows: 

1. If INSTR CHECK LED I remains on and no test pattern can be obtained, the Digital Storage pro- 
cessor must be checked starting with the A3A6 Main Control assembly. The sequence of tests, indi- 
cated on the SA diagrams, is listed below. 

NOTE 
For all of the followirlg tests, except the System ROMs Check, 
A3A6TP3 and A3A6TP6 must be jumpered to turn on the test ROMs 
and disable the normal system ROMs. 

Control Board Outputs and Test ROMs Check 
System ROMs Check 
Decoder Check 
A3A5 (Data Manipulator) Verification 
IOB Interface Check 
Memory Check 
Test B Check 
Test B Check and Test A Check 
Test A Check and ADC Check 
Line Generator 
Intensity Control 
CRT Deflection Circuitry 
DS Address Check 
A 1 5 Processor I10 

A3A6 SHEET 1 /2 
A3A6 SHEET 212 
A3A7 SHEET 112 
A3A5 SHEET 313 
A3A7 SHEET 212 

A3 A4 
A3A2 

A3A6 SHEET 212 
A3A8 
A3 A3 
A3A2 

AlA2, AlA4, A1A5 
A3A7 SHEET 112 

A1 5 

2. If INSTR CHECK LED I remains on but the test pattern is correct, first check the following: 

IOB Interface 
Memory 
DS Address 
System ROM 
A1 5 Processor I10 

A3A7 SHEET 212 
A3A4 

A3A7 SHEET 1 /2 
A3A6 SHEET 212 

A1 5 

3. If INSTR CHECK LED I is off but the test pattern is incorrect, first check the A3A3 Line Generator 
and A3A2 Intensity Control before checking the entire Digital Storage Processor. 

4. If INSTR CHECK LED I is off and the test pattern is correct, but the CRT and characters come up 
incorrectly after a normal Instrument Preset, check the System ROMs first. A "long POP" check of 
the A1 5 Processor in the RF section should also be performed. 
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DESCRIP'TION OF DIGITAL STORAGE TEST PROGRAMS 

NOTE 

For all tests, unless otherwise specified: Test Point A3A6TP3 must be 
jumpered to A3A6TP6. This turns on the Test ROMs. After all jumpers for 
a test are connected, momentarily push switch A3A7S1 to initialize. 

THE LEFT INSTRUMENT CHECK LED SHOULD REMAIN ON WHEN 'THE 
TEST ROMSARE ENABLED AND INSTRUMENT PRESET IS PUSHED. 

Test Pattern: 

Generates a test pattern with graticule, a diagonal line, characters, and three vertical lines representing the 
ADC converter outputs of the negative peak, sample, and positive peak detectors. 

The IOB Interface circuitry and the System ROM are not used in generating the Test Pattern. 

Free Run Check: 

A3A6El removed: disables feedback from the program ROM to the Branch Length Adder. 
A3A6TP8 grounded: disables qualifier feedback. 
A3A6TP5 grounded: disables interrupt and return inputs to the State Machine Controller. The BS (Block 
Switch) line is forced to  toggle at a 4 MHz rate. 

The program address decrements in a binary sequence through all possible addresses with the BS line toggl- 
ing at 4 MHz, S@ at 2 MHz, S1 at 1 MHz, etc. This checks the A3A6 Main Control assembly, its ROM, 
Pipeline Registers, flip-flops and control pulses outputs, and the A3A7 I /O Port Decorder. To check the 
System ROMs, the same test setup is used but the A3A6TP3 to A3A6TP6 jumper is removed to  re-enable 
the System ROMs outputs. 

This test requires that the 8 MHz clocks, CLK and LCLK, and the initialize signal, LTON, from A3A7 be 
working. 

This test also requires that a basic "kernel" be running. This includes part of the State Machine 
Control @ , and the loop consisting of the Link Register, State Register, and Branch Length Adder on 
A3A6. See A3A6 Main Control Troubleshooting to  troubleshoot this circuitry. 

Test Program 1: 

A3A6TP8 grounded: disables qualifier feedback. 
A3A6TP7 grounded: forces state machine interrupt high. 
A3A5TP2 grounded: disables the Register RAM outputs. 

This program generates the pattern to test the A3A5 Data Manipulator, its Accumulator, Control Decode 
logic, Pipeline Registers, and parts of its ALU, Constant ROM, and Multiplexer Bus Drivers. This is the 
test that exercises the Digital Storage Bus with all feedback from it disabled. 
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Test Program 2: 

A3A6TP8 grounded: disables qualifier feedback. 
A3A6TP7 grounded: forces state machine interrupt high. 

This program is the same as Test Program 1 except that the Register RAM outputs are enabled on the 
A3A5 Data Manipulator assembly. Since there is now feedback from the Accumulator through the Register 
RAM, a bad bit will make all higher order bits appear bad; so when probing the bus lines, the low order bits 
should be verified first and then higher order ones. The program generates various patterns that are written 
into and read from register RAM location 0 ; it also selects all the qualifier inputs on A3A7 in both a low 
and high state; and it exercises all the bits in the branch length word on the A3A6 Main Control assembly. 

This program is used to verifiy the Branch Length Adder on A3A6 Main Control assembly when A3A6E1 
jumper is replaced. On A3A5 it tests the Register RAM, ALU A inputs, and the multiplexer inputs from the 
RAMS. And finally, it checks the qualifier select circuitry on A3A7, so that the qualifier feedback can be 
used in generating the following test programs. 

Test Program 3: 

A3A7TP6 grounded: test qualifier bit read by program. 
A3A2R12 LL FULL CW: The long line threshold on A3A2 is adjusted fully clockwise so that the normal 
interrupt, INTR, is always a 20 usec period, independent of the line generator. 

This program uses the Register RAM location fl and the qualifier verified in Test Program 2 to generate a 
complete pattern test of all the Register RAM locations and Constant ROM words on A3A5. A pattern is 
also output to the X and Y line generator registers on A3A3. The program does not read any input ports; 
Multiplexer Bus Drivers on A3A5 are the only talkers on the Digital Storage data bus. However, a hard 
failure on the bus will be fed back into the A3A5 Data Manipulator and appear to make all signatures in- 
correct. In this case, Test Program 1 must be used. 

Test Program 4: 

A3A7TP6 jumpered to A3A7TP3: test qualifier bit 
A3A2R12 LL FULL CW 

This is the overall check program used test all the Digital Storage input ports. The program generates the 
signals to check the memory, IOB data, IOB address, LTSTA, LTSTB, and ADC inputs on the bus. For 
each input, a clock is selected corresponding to each input putting data on the bus. This is done by position- 
ing the jumper plug at the proper position in the IC socket A3A7J1. For example, to check Memory, the 
jumper is put at pin 3, connecting pin 3 to pin 12. The clock then appearing on A3A7TP1 is used by the 
Signature anaiyzer to check the data coming only from the A3A4 Memory Assembly, and is independent of 
data from the other input ports. 

This program requires that the A3A5 Data Manipulator assembly be working and the Digital Storage bus 
be good. As in Test Program 3, a hard failure on the Digital Storage bus on, for example, the A3A4 
Memory Asembly would make all signatures appear incorrect and require using Test Program 1 to check 
the bus. 
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Test Program 5: 

A3A7TP6 jumpered to A3A7TP4: test qualifier bit 
A3A2R12 LL FULL CW 
A3A1 removed 

This program is used to generate a simple ramp waveform for the X and Y Line Generators and to also 
generate simple repetitive control signals to the A3A9 Track and Hold assembly. It is also used to check the 
Buffer on the A3A5 Data Manipulator assembly. The X and Y ramp waveforms are 20 msec long when 
A3A2R12 is full CW (long line) and 5 msec long when A3A2R12 is full CCW (short line). See A3A9 
Troubleshooting for a diagram of the A3A9 control signals. A3A1 is removed to let the HSWP line go 
high, for A3A9 troubleshooting. 

Test Program 6: 

A3A7TP6 jumpered to A3A6TP2: test qualifier bit 
A3A2R12 LL FULL CW 
A3A1 removed 

This program is almost identical to Test Program 5, except that the HOLD line to A3A9 is normally high, 
going low to reset the hold capacitor and peak detectors only every 80 msec. This can be used to check hold 
times. In addition, the CRT trace will be in the blink mode, blinking once a second. 

Figure B shows the CRT displays for the various Test Programs. They are not meant to  verifiy that each 
test is running correctly, but rather to assure you that the test program is cycling. With caution, they can 
also be used to do some shortcutting in the overall Digital Storage troubleshooting procedure. 

For example, the memory check, the IOB interface checks, the ADC check, Test A and Test B checks 
should not be done if the Test Program 4 trace is not on the CRT. On the other hand, if the traces for Test 
Programs, 3, 4, and 5 appear correct, then the Main Control and Data Manipulator checks could be 
temporarily bypassed and the memory or IOB interface checks performed. (If, though, these checks have 
bad inputs or the fault cannot be found, then the A3A6 Main Control and A3A5 Data Manipulator 
assemblies must be verified as shown the complete Digital Storage troubleshooting procedure.) 
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TEST PROGRAM 3 

TEST PROGRAM 4 

TEST PROGRAMS 5 & 6 

Figure 8-38. Digital Storage Test Program CR T Displays 
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A3AI TRIGGER TROLIBLESHOOTING 

The SA diagram uses both the Digital Storage Test Program 4 and the A1 5 Processor IOB stimulus program. 
The IOB stimulus program outputs different patterns t o  the A3A1 Trigger assembly. The Digital Storage 
program generates the Reset High Sweep (RSHS) line t o  A3A1. Due t o  the interaction of the two processors 
and the asynchronous sweep trigger inputs, one-shots, and oscillators, some of the IC pins have unstable 
signatures. These are checked for activity only, highs and lows indicated by a flashing SA probe tip. The SA 
Diagram checks the sweep time latch and decoding logic in @ , most of the logic in blocks @ (except the 
HSWP output and the pen lift driver) and @, and the control inputs. 

Some care should be taken in troubleshooting the sweep triggerlfast sweep control circuit due to  the feed- 
back on the LRTRC signal. To eliminate this, select continuous, line trigger when troubleshooting fast 
sweep in normal instrument operation mode. When troubleshooting with sweep times longer than 10 msec, 
use free run, continuous mode since this mode ignores the sweep trigger circuit. If the instrument does not 
work when ext, line, or video trigger modes are selected, the problem is isolated to  the sweep trigger block. 

Further troubleshooting information, including waveforms, is available in the troubleshooting hints and 
notes on A3A1 schematic. 

A3A2 IN'TENSITY CONTROL TROLIBLESHOOTING 

.The A3A2 Intensity Control assembly contains several different circuits. There is also feedback from A3A2 
to  the A3A3 Line Generator and back t o  A3A2. To break this loop, A3A2R12, the Long Line threshold 
adjustment, is turned fully clockwise (to long line position). This should force comparator U4 output high. 
The Long Line/Short Line timing should then be generating 1 usec pulses with a 20 usec period. The 
Integrator Switch Driver @ and Sample and Hold Switch Driver @ can now be checked if the X and Y 
line generators are not operating on A3A3. Once the X and Y line generators are operating, the Z Axis Line 
Generator, Aux Z amplifiers, and the Digital StorageIFast Sweep Multiplexer can be checked. 

The SA Diagram is used t o  check the TEST B bus buffer. To check all the bits, A3A1 is removed and the 
DIM line is jumpered t o  the HSWP, LFSEN, and LRTRC lines from A3A1. The interrupt portion of the 
SA Diagram merely verifies that the long linelshort line timing is operating. The intensity control check 
tests the various control inputs, Input Reg @ and portions of the Blanking Logic a. The blink oscillator 
switches once a second so some of the signatures, marked with a 1, will appear to  be unstable once a second, 

A3A3 LINE GENERATOR TROLIBLESHOOTING 

The SA Diagram for the A3A3 Line Generator uses Test Program 3 t o  check the digital outputs of the X, 
Y, and Expand Registers. The analog portion of the board must be checked using an oscilloscope. Test 
Program 5 generates a simple ramp waveform which can be checked at the output test points A3A3TP9 
and A3A3TP10. If a channel is not operating properly, it is often easiest t o  troubleshoot by first opening 
the feedback path (by unsoldering either R10 or R11). This permits the summing amplifier and sample and 
hold to  be checked. The integrators, with the feedback open, will be saturated at greater than +10 volts. 
The A3A2R12 adjustment can be adjusted full CCW t o  check the short line operation (5 msec ramp) or full 
CW to check long line operation (20 msec ramp). 

8-11 1 
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A3A4 MEMORY TROLIBLESHOOTING 

The overall Test Program 4 is used to write and read various patterns from the Memory @ and to read 
the Character Stroke Memory @ . This test requires that the Digital Storage input bus be good (i.e., there 
are no shorted Digital Storage data lines), This would show up either as an incorrect 5 VDC signature or as 
incorrect inputs to the Memory Address Registers U16 and U17. To isolate a hard bus bit failure, Test Pro- 
gram 1 on the A3A5 Data Manipulator SA Diagram 1 must be used. 

The Memory Data Register @ (U15 and U18) is not shown on the diagram. If its output is incorrect as 
seen on the RAM Ul-U12 pin 6 input, then the data register is probably defective, since the only inputs to it 
are the bus inputs (which are verified at the address register), and the clock which is checked on A3A7 
Decoder check. These inputs to the memory data register can be checked at the IC pin for activity to make 
certain that a PC trace is not open; otherwise, either the data register is defective or its output is being 
loaded. 

A3A5 DATA MANIPULATOR 'TROUBLESHOOTING 

SA Diagram 3 is used to verify proper operation of A3A5 Data Manipulator. The first check uses Test Pro- 
gram 2, with the qualifier feedback disabled, to verify the qualifier select circuitry on A3A7. The next 
check uses Test Program 3 to check the Data Manipulator Bus output at the connector and the LZERO 
output at U14 pin 9. (Since Test Program 3 is the first program to  use the qualifier and the normal inter- 
rupt, the INTR line from A3A2 to A3A6U16 pin 10 and the buffered qualifier A3A6U27 might have to be 
checked, if the proper 5 VDC signature is not obtained. The INTR line should be a 50 kHz signal.) If any 
signatures are incorrect in these two checks on SA Diagram 3, then SA Diagrams 1 and 2 must be checked 
first. If tests on diagrams 1 and 2 check correctly, then the fault can be properly traced back using Diagram 
3. The last check on this diagram verifies the U5 and U11 buffers. On all previous checks, they have not 
been enabled, so that the Source bus was always the Constant ROM output. Test Program 5, though, enables 
U5 and U11 so they can be checked. This also checks that the Constant ROM outputs can be disabled. 

SA Diagram 1 uses Test Program 1 to check the Accumulator, Control Decode logic, Pipeline Registers, 
and parts of the ALU, Constant ROM, and the Multiplexer Bus Driver. The Register RAM outputs are 
disabled by A3A5TP2 being grounded thus should be high. This eliminates the feedback from the data 
bus back into the A3A5 Data Manipulator. 

Troubleshooting the Digital Storage Bus 

If  a Multiplexer Bus Driver on A3A5 has an incorrect output but all its inputs are good, the multiplexer 
may be defective or there may be another bad driver/load on that data bit. To help isolate this problem, 
A3A2, A3A4, and A3A8 can be removed and the test program on Diagram 1 run. If neither removing the 
boards nor replacing the multiplexer solves the problem, additional probing with a scope, current tracer, 
or ohmmeter may be required to  further isolate the bad node. 
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SA Diagram 2 uses Test Program 2, which is the same as Test Program 1 except that the Register RAMS are 
enabled. This feedback path means that a low order bit failure can make higher order bits appear bad. 
Therefore, it is best to probe beginning with bit Q) and then working up. This is the purpose of the red ar- 
rows on U2, U3, and U4. If a register RAM output appears incorrect, it may be due to either the RAM be- 
ing defective, or the ALU input being faulty. To check this, the table on the diagram should be used. 
Grounding A3A5TP2 disables the RAM ouputs, and the ALU input is verified by manually grounding the 
RAM output. The signature at U9 pin 10 should change to the one shown in the table. If it does, the ALU 
is probably all right; the fault is in the Register RAM. 

A3A6 MAIN CONTROL TROUBLESHOOTING 

On SA Diagram 1, the Free Run check is used to test the outputs of the Test ROM flip-flops, pipeline 
registers and control pulses decoder. The INTR and LQ inputs do not have stable signatures, so a few pins, 
such as U16 pin 10, are checked simply for activity. The SA probe light should flash, indicating high and 
low activity. 

The Free Run check is done with A3A6TP8 grounded. This forces U27 pin 11 high and U18 pin 6 low. To 
verify these components and the U1 adder input, this ground is removed. As soon as a high qualifier comes 
in, the state register should quit sequencing since the branch length is 0 ( -  1 due to all highs from J1 plus 1 
due to the qualifier input). This in turn stops the gate light on the Signature Analyzer. 

To verify that the branch length adder works, the El  jumper is replaced, Test Program 2 is setup and the 
5 Vdc signature is checked to see if the program is sequencing properly. 

On SA Diagram 2, the Free Run check setup is used to verify the System ROM. The setup is the same as on 
Diagram 1 except that the Test ROMs are not enabled by the A3A6TP3 to A3A6TP6 jumper. 

The LTSTA and LTSTB lines are verified, after A3A5 and A3A7 have been checked, by using Test Pro- 
gram 4. 

5 Vdc Signature of 4596 is Not Obtained 

Verify 8 MHz clocks at P2-19 and P2-20. 
Verify a high (low when A3A7S 1 pressed) at LTON P 1-1 3 and U 15-5. 
Verify a 4 MHz waveform on BS A3A6TP9. 

L O H I  FgOM 
,/I5 P/A1 2 
nhic r ~ 5  
HIGH FROM 55 

1/15 PIN5 
r ~ 9  

Figure 8-39. Equivalent Circuit of State Machine Control 
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Verify the turn-on states of the register and adder outputs. 

When A3A7S 1 is pressed: 
LTON P 1-1 3 goes low 
U12, U15 outputs go low. 
U13, U14 outputs go low. 
U1, U2 outputs go high. 

6 M t i Z  ( i / / 7 - / 2 /  i 9->c BMHr HIGH 
- - 'U/ 7  8j 

= 4 > ~  
L IT>N / 4  - GZ 

LC& /U/B 6, 7 1 I 
3 2 - .  13 / 5 
4 5 

7 
4 

ff/ /3 6 
U/2 7 

n i G h  0 / / 
/3  

9 2 

7 

ADDLR 

I /NK REGIS JER STATE 9 E G  5'- 

Figure 8-40. Equivalent Circuit of State Register, Adder, and Link Register 

Verify binary count sequence, starting at least significant bit So (500 nsec square wave) to S7 (64 usec 
square wave). (A signature of 3951 when the Start and Stop are changed to S3 (A3A6TP10) indicates that 
U1, U13 and U12 pins 2, 5 ,7 ,  10 are good.) 

5 Vdc Signature of P545 Not Obtained 

Verify that U18 pin 3 is always high. (A3A6TP7 grounded.) 

The reason that the test is not cycling properly is probably due to  either the B inputs to  the Branch Length 
Adders U1 and U2 or to  the NS (Next State) inputs to the State Register U13 and U14 or U16. To isolate, 
remove El  from the IC socket again and ground A3A6TP5 and A6TP8 as at the beginning of the check. 
(5 Vdc 4596.) 

Momentarily ground U17 pin 8 while noting the 5 Vdc signature. 

If a 5 Vdc signature of CC34 is not obtained, U13 or U14 is defective. Change the Start and Stop to  S3 
(A3A6TP10). The 5 Vdc signature should be 395 1. Momentarily ground U17 pin 8 again while noting the 
5 Vdc signature. A signature of UP73 indicates that U 1 3 is good. 

If a 5 Vdc signature of CC34 was obtained, check the adder B inputs U1, U2, pins 2, 6,  15, 11 by individu- 
ally grounding the inputs. Pressing A3A7S1, and observing on an oscilloscope that the period of S7 
(A3A6TP11) decreases. If it doesn't, then the faulty adder has been located. 
8-1 14 
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The A3A7 Interface Assembly contains several different circuits. Testing the Timing Generator and Turn- 
on Control is probably best done with an oscilloscope to monitor the 8 MHz, 1 MHz, and 200 kHz outputs. 
The 110 Port Decoder, on SA Diagram 1, is tested using the Free Run check. The Qualifier Select circuit 
is checked, along with the A3A5 Data Manipulator assembly, using Test Program 2. The Digital Storage 
address check uses the self check routine from the A1 5 Processor in the RF Section. 

The IOB interface circuitry is checked on SA Diagram 2 using the overall Test Program 4. The 50 wire 
Analyzer Bus Interconnect cable W31 is removed so that the U6 and U7 Bus Drivers 0 can continually 
drive the IOB lines when A3A7TP8 is grounded. The address section of the interface is done first, with the 
jumper pin put in pin 6 of A3A7J1 to  generate the proper clock for the Signature Analyzer. To  check the 
data portion of the interface, the jumper is moved to pin 7. If a fault is found in verifying the data a t  the P2 
connector, the jumper E l  is opened before probing U3 to  U9. This opens the feedback from the Data 
Transfer Registers 0 through the Bus Driver and back to the register 0 . If all the Bus 
Driver @ outputs and Digital Storage Bus Driver outputs are good when the jumper is opened, then 

defective. 

8 
the fault is in the register corresponding to  the bad bit detected at the connector, i.e., its IOB input is 

If the fault appears to  be a bus fight problem (i.e., the A15 Processor cannot properly drive the IOB data 
lines until A3A7 is removed), then the problem might be that the Bus Driver 0 will not go into its high 
impedance output state. This can be determined by checking with an oscilloscope the IOBO-11 lines with 
the Analyzer Bus Interconnect cable disconnected and with A3A7TP8 not grounded. The lines should be 
"floating," usually between 1.4 and 2 volts. With the Analyzer Bus Interconnect cable disconnected, 
AlA8TPl  and AlA8TP2 must be jumpered to turn on the power supplies. 

Several checks are required on the Analog Digital Converter Assembly. The first check is the TEST A 
check, using Test Program 4, to  check the three TEST A bits on the assembly. T o  do this, the sweep input 
cable 0 at A3A8J 1 is removed and the input A3A8TP1 is grounded. The program then cycles the scan 
address from 0 to 1023, so the ramp comparator output on TEST A can be checked. The ADC converter is 
also cycled so the ADC busy output is tested. The third bit is the LTRK input from A3A9. A3A9 is removed 
to  let LTRK go high and then it is grounded at A3A8P1 pin 2 1 to  check this buffer bit. 

The next check, labeled ADC Check on the SA Diagram, tests the successive approximation register U8 
and the ADC Buffers U1 and U9. A3A9 is removed to  disconnect the normal video input to  the board and 
the video test point A3A8TP6 is jumpered to  +15 volts on A3A8P1 pin 18. This forces the comparator 
U12 output high. The video input is then jumpered to  -15 volts on A3A8P1 pin 36, which forces U12 out- 
put low and verifies U8 with a low input. This test does not check the U13 DAC linearity; so if the signa- 
tures are all correct, but the video trace is obviously nonlinear and missing bits, then suspect the DAC. 
DAC linearity may be verified by the following procedure. Remove A3A9. Jumper A3A8TP1 to  A3A8TP6. 
Display should appear as in Figure 8-4 1. 

If the ramp output in the TEST A check is incorrect or the sweep appears irregular as described in the 
troubleshooting hints included with the schematic, then the Ramp Converter must be checked. The 
signatures of the Scan Address Latches U2 and U10 outputs can be checked using Test Program 4. Note 
that the diode array U11 is not shown on the SA diagram. If one of the latch outputs appears to be stuck, 
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check U11 before replacing the latch. The DAC U5 and amplifier U3 must be checked with an oscilloscope. 
E l ,  on the output of U3, is opened to disconnect the limiting diodes and the 0 to 14 volt ramp waveform 
can be checked. When expanded, the digital step size of approximately 10 mV will be seen every 20 usec 
when A3A2R12 is CW. The steps must be monotonic. For low order bit failures, it may be easier to  use the 
procedure described in the troubleshooting notes included with the schematic. 

Figure 8-41. A3A8 DAC Linearity 
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A3A9 'TRACK AND HOLD TROUBLESHOOTING 

Figure 8-42. Track and Hold Troubleshooting 
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Table 8-1 5. A3 Digital Storage Mnemonic Table 
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D&itally Remastered by ArtekMedia @ 2002-2006 
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A3A 1 Trigger contains circuits which generate the HSWP signal used by other assemblies in the A3 Digital 
Storage, A1 2 RF Section Interface, A1 5 Processor, and A22 Frequency Control. Instrument Bus commands 
set the HSWP line high or low, or program HSWP to  go high when a sweep trigger occurs. Trigger sources 
that may be selected are: the AC line, the video signal, or an external trigger input to the rear panel. A3A1 
contains circuits that select and process trigger signals. It also contains the Fast Sweep Generator, which pro- 
duces a linear ramp voltage (OV to  approximately +2.2V) used as a horizontal sweep for the CRT display. 
This sweep ramp is used only with FREQUENCY SPAN=O Hz. (It is not used to sweep the RF Section 
frequency .) 

The fast sweep ramp is applied t o  A1A4 X Deflection Amplifier when selected by an analog multiplexer in 
A3A2 Intensity Control. The fast sweep time may be varied in a 1 , 2 , 5  sequence from 10 msec (1 msec/div) 
to  1 psec (100 nsec/div). Trigger circuitry used for the triggering of RF Section sweeps (by HSWP) is used 
to  trigger fast sweeps. 

A3A1 also contains the Recorder Penlift Driver circuit, which is part of the High Sweep Control. 

High Sweep Control @ 

The High Sweep Control circuit generates HSWP, which is a TTL open-collector signal that is used by A3 
Digital Storage to control signal tracking and conversion. HSWP is also used by A22 Frequency Control 
to control the Sweep Generator in that assembly. The sweep generated in A22 is in progress when HSWP is 
high and is stopped (at any point during the sweep) when HSWP is low. Several assemblies in the RF Sec- 
tion pull HSWP low to stop the RF Section sweep under certain conditions. For example, when a front- 
panel key is pressed, A15 Processor pulls HSWP low to  immediately stop the sweep, then programs HSWP 
low with an Instrument Bus command before servicing the front-panel request. HSWP must be set high 
again for the sweep in the R F  Section to  resume. 

HSWP Generation. For HSWP to  be high, flip-flop U12A pin 6 must be low. Inverter U7A buffers U12A 
and provides the open collector drive for the HSWP line. U12A is set and cleared by the Instrument Bus 
and can be cleared by the RSHS signal from A3A6 Main Control. To set HSWP, Instrument Bus bits 14 and 
15 are set high, Address 50 is selected, and address decoder U18 is enabled by LTIO, the IF-Display Section 
address strobe. U18, pin 13 goes low, which clocks the U4A and U4B Q outputs high. The positive-going 
transition at the U4B output triggers a pulse of approximately 500 psec at U9A pin 4. At the end of this 
pulse, U9B generates a narrow (50-nsec) pulse that clocks U12A and U12B. This causes U12A pin 6 to  go 
low and HSWP to go high. (Note that HSWP is set high approximately 500 psec after occurrence of the 
Instrument Bus SET command. This time delay allows A1 5 Processor to stop running before the sweep 
starts. 

To clear HSWP, Instrument Bus bit 13 is set high, Address 50 is selected, and (when the IF-Display Section 
address strobe occurs) U12A, U12B, U4A, and U4B are cleared. HSWP may also be cleared by other assem- 
blies in the A3 Digital Storage when the RSHS line goes low. 
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Free Run Mode (Sweep Time ) 20 mSec).When the RF Section is in Free Run mode with sweep time 
2 2 0  msec, the sweep is started when the Instrument Bus sets HSWP. The sweep is stopped by the RSHS 
line or by a CLEAR command from the Instrument Bus. A1 5 Processor controls the time from the end of 
one sweep to the beginning of the next sweep (sweep dead time). 

Line, Video, and External Triggers (Sweep Time 3 20 mSec). The RF Section can direct A3A1 to set 
HSWP high when a line, video, or external trigger occurs. If Instrument Bus line 14 is high and U18 is 
strobed with Address 50, U18 pin 13 will go low, setting U4A pin 9 high, which triggers U9A. At the end of 
the pulse generated by U9B, U12B pin 9 will be clocked high, placing a high at the data input (pin 2) of 
U12A. The output (pin 6 )  of trigger multiplexer U16 in the Trigger generator will then cause U12A to  be 
clocked on a negative-going transition of the selected trigger input. (Refer to the Trigger Generator circuit 
description.) 

Recorder Pen Lift Driver. In sweep times 2 2 0  msec, the Recorder Pen Lift Driver supplies the PEN LIFT 
signal t o  the rear-panel PENLIFT connector. PENLIFT May also be used t o  control blanking of an external 
CRT display. 

PENLIFT is a OV to  15V signal that lowers the recorder pen when an RF Section sweep is in progress 
(HSWP is high, PENLIFT is OV) and lifts the pen when a sweep is not in progress (HSWP is low, PENLIFT is 
1 5V). Decoder U3A is a non-inverting buffer that drives Q 1 5 from the HSWP line. 

Sweep Trigger 

The Sweep Trigger circuit produces triggers for all sweep times. It contains the video, external, and line 
trigger circuits, the fast sweep Free Run Oscillator, the trigger multiplexer, and the fast-sweep Auto Trig- 
ger circuit. A valid trigger for the Fast Sweep Generator or the High Sweep Control circuit is produced by 
a negative-going transition at the selected input of trigger multiplexer U16. This trigger signal will start a 
sweep only if the Fast Sweep Control and High Sweep Control circuits are in the proper states. 

Video Trigger. Video Trigger Comparator U13 generates a negative-going transition when the VIDEO 
signal rises above the voltage at U13 pin 2, which depends on the position of the front-panel TRIGGER 
LEVEL control. R49, RSO, and R5 1 divide the TRIG LEVEL voltage (OV to + 5.1 V) to approximately 
-0.1 V to  +2.1V at U13 pin 2. The LOW FAST SWEEP line, connected to the strobe inputs (pins 5 and 6 )  
of U13, disables the output of U13 in Fast Sweep mode when the fast sweep ramp is being generated. R52 
provides hysteresis for U13, and CR1 protects U13 from excessive input voltage on the VIDEO line. The 
+10V and - 10V supply voltages for U 13 are derived through VR4 and VRS. 

External and Line Triggers. The EXT TRIG input from the IF-Display Section rear panel is applied to  
bufferlinverter Q14 through divider R61 and R62. When EXT TRIG rises above approximately +1.4V, 
Q14 saturates and U15C pin 9 goes low, causing U16 pin 3 t o  go low, producing a trigger. 

A voltage, resistively divided from a winding of the IF-Display Section line transformer, is buffered by 
Schmitt trigger inverter U15A, the output of which is applied to  U16 pin 2, the line trigger input of the 
trigger multiplexer. Negative-going transitions at U16 pin 2 are valid line triggers. 
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Free Run Mode (Sweep Time g 10 mSec). In Fast Sweep mode, during the fast sweep dead time, U l l C  
pin 8 is high. This causes U15B to  oscillate at a rate (determined by R59 an C11) of approximately 500 kHz. 
Negative-going transitions at U15B pin 6 produce triggers in Free run, Fast Sweep mode. U15B is gated off 
during the fast sweep ramp. Note that the Free Run Oscillator is not used to trigger sweeps in sweep times 
2 20 msec. (See High Sweep Control circuit description.) 

Fast Sweep Auto Trigger. When the [ or or key is pressed and the sweep time is 10 msec or less 
(Fast Sweep mode), a fast sweep ramp will be started automatically about 25 msec after the start of the last 
fast sweep if no video or external trigger occurs first. If Eq or [S,,,,) 1,,,,,1 keys are pressed, fast 
sweep triggering will be in Normal mode. In Normal mode, no fast sweep will be started until a trigger oc- 
curs. The CRT graticule and characters will not be refreshed until a fast sweep has occurred. 

Auto Trigger Circuitry. In Auto Trigger mode, the instrument Bus sets US pin 12 High. U l A  pin 1 goes 
high when the fast sweep ramp begins, triggering a 25-msec (low) pulse at U1A pin 4. If another fast sweep 
ramp is started within 25 msec of the beginning of the previous fast sweep ramp, U1A will be re-triggered, 
and U1A pin 4 will not go high for at least another 25 msec. If triggers cease to occur, U l  ID  pin 11 will go 
high 25 msec after the last fast sweep. This causes trigger multiplexer U16 to select the output of the Free 
Run Oscillator in either Video or External mode, triggering a sweep. Auto triggering will not occur in 
sweep times 2 2 0  msec, because in this case the Auto Trigger circuitry is disabled by the FAST SWEEP 
ENABLE line to U 1 1 B pin 5. 

If or [ keys are pressed, US Pin 12 will be low, preventing automatic triggering in the 
absence of a video or external trigger. 

Fast Sweep Time Control 0 
Data on Instrument Bus lines 11 through 14 specify the fast sweep generator sweep time. This data is latched 
into hex D flip-flop U6 when Address 51 is strobed. (Refer to  the table, Note 6 on the schematic, for 
coding of the sweep time control lines.) Data on Instrument Bus line 15 is latched into U6 with the four 
sweep time bits (JOB1 1 - IOB14) and enables fast sweep generator operation. 

Switchable Current Source. Current for the generation of the fast sweep ramp is supplied by Q 1 3 . 0 ~  
amp U8 regulates (through R6 and R7) the emitter voltage of 413  to keep it equal to the reference voltage 
at U8 pin 3. 

Q6 controls the reference voltage by switching R2 in or out of the voltage divider circuit, which is made up 
of R1, R2, and R3. The voltage difference between Q13 emitter and + I  5 VF1 is set at 2V when Q6 is off 
and 4V when Q6 is on. The voltage difference is held across a switchable resistance between Q13 emitter 
and +15 VF1. FET switches Q7, Q8, and Q9 connect resistors in parallel with R14 to change the current 
supplied by the current source. When Q7, Q8, and Q9 are off, R14 sets Q13 collector current. In certain 
sweep times, Q9 is turned on by U2C. (Refer to the table on the schematic, Note 6.) This places R1 1 
In parallel with R14, increasing the current by a factor of 5. Similarly, R12 or R13 may be switched in to in- 
crease current by factors of 10 and 50 respectively. Q7, 4 8 ,  and Q9 are controlled by open-collector drivers 
U2B, U2A, and U2C. The FET switches are on when the FET gate voltage is high (+ 15 V) and off when 
the FET gate voltage is low (approximately +0.2 V). U3B decodes the sweep rate control lines from U6 
and controls U2A, U2B, and U2C. 
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Fast Sweep Generator @ 

To produce the fast sweep ramp for sweep times < 100 psec, current from 413  charges timing capacitor 
C4. For sweep times of 200 psec to 10 msec, Q11 is turned on, placing timing capacitor C5 in parallel with 
C4, increasing the sweep time by a factor of 100. C4 and C5 (if it is in the circuit) are discharged by Q10 
and 412  at the end of the sweep. 

Discharge Switch. When no sweep is in progress, the output of open-collector inverter U7D is high 
(+5V), and current through R30 and R31 flow into Q10 and through CR6 into 412. In addition, current 
flows from 413  into 412. At the start of a fast sweep ramp, U7D pin 8 goes low, and the voltage at the 
anode of CR6 and the emitter of Q10 is pulled slightly negative by R32. CR6 becomes reverse biased, and 
Q10 turns off, turning 412 off. Current from the collector of 413  now flows into timing capacitors C4 and 
C5, and the sweep ramp begins. When the end of the sweep ramp (+2.2V) is detected by the Fast Sweep 
Control circuit, U7D pin 8 goes high (about +5V), turning Q10 On. This turns 412 on, and it begins to 
discharge C4 and C5. 412  continues to discharge the timing capacitors until CR6 becomes forward biased. 
At that time, the circuit reaches equilibrium, holding the sweep ramp at near 0 V, with the offset adjusted 
by R34. 

Fast Sweep Buffer Amplifier. Op amp U14 is connected as a unity gain buffer amplifier, which provides 
the low impedance fast sweep ramp output (FS OUT). FS OLTT is applied to the X-axis scan multiplexer in 
A3A2 Intensity Control. 

Fast Sweep Control @ 

The Fast Sweep Control contains circuitry for end of sweep detection and controls fast sweep dead time, 
and fast sweep triggering. 

End of Sweep Detection. When the sweep ramp reaches about +2.2 V, Q5 conducts and turns 4 4  on. 
When the collector of 4 4  goes low, U1B pin 5 produces a pulse whose length is the dead time. UlOA and 
UlOB are cleared when UlOB pin 5 goes low, and timing capacitors C4 and C5 are discharged by the 
Discharge Switch in the Fast Sweep Generator. Voltage divider R19 and R20 set the level at which Q5 
senses the end of the sweep ramp.(Note that the fast sweep ramp ends beyond the right-hand edge of the 
CRT.) The LRTRC line from UlOB pin 5, which is high during the sweep, supplies the retrace blanking 
signal to A3A2 Intensity Control. 

Fast Sweep Dead Time. Multivibrator UlB controls the sweep dead time. UlB is triggered at the end of 
the fast sweep ramp and holds UlOA and UlOB cleared for a time that is determined by C7, R24, and R25. 
This prevents the triggering of further ramps for the length of the pulse from U1B pin 5. The length of the 
dead time is about 15 psec for sweep times from 1 psec through 100 msec and about 120 psec for sweep 
times from 200 psec through 10 msec. The ST 100 line (from U6 pin 12 in the Fast Sweep Time Control cir- 
cuit) controls the length of the sweep dead time by switching the UlB timing resistors with transistor switch 
43 .  In sweep times of 10 msec through 200 psec, 4 3  is off and the dead time, set by C7 and R24, is 120 
psec. In sweep times of 100 psec through 1 psec, 4 3  is on, placing R25 in parallel with R24 to decrease the 
dead time to 15 psec. C6 and R23 supply additional base drive to 4 4  at the end of the sweep to insure trig- 
gering of U 1 B. 
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Fast Sweep Triggering. Flip-flops UIOA and UlOB control the state of the fast sweep generator. UlOA 
controls the Discharge Switch through inverter/buffer U7D. At the end of a fast sweep. both CTlOA and 
UIOB are held cleared by the dead time circuit (U1B and U7F). Following the dead time, a trigger from U16 
pin 5 causes UlOB pin 7 to go low. This causes UlOA pin 5 to go high, which turns off the Discharge Switch 
and starts a sweep ramp. This can occur only if FS EN is high. If FS EN is low, the J and K inputs of UIOB 
are held low and a trigger will not set UIOB. 

Fast Sweep Multiplexing. In Fast Sweep mode, the X ouput of A3A3 Line Generator and the fast sweep 
ramp must be multiplexed to A1A4 X Deflection Amplifier to produce a display consisting of the graticule 
and characters with the fast sweep ramp and the analog video signal. The video signal from A4A1 Video 
Processor is multiplexed to AlA5 Y Deflection Amplifier when the fast sweep ramp is multiplexed to 
AlA4. The X and Y multiplexers are located in A3A2 Intensity Control. 

In Fast Sweep mode, the output from A3A3 is applied to the CRT deflection amplifiers following the com- 
pletion of at least one fast sweep ramp. 

Fast Sweep Intensity Control @ 

T o  provide uniform intensity between the fast sweep trace and the other information displayed on the 
CRT, the Fast Sweep Intensity Control circuit generates a voltage to control the CRT beam intensity (Z- 
axis) when the fast sweep ramp is multiplexed in. 

The FSZ voltage is dependent on the duty cycle of the fast sweep ramp; that is, the ratio of time during 
which the ramp is in progress to the sum of dead time and sweep time. FSZ varies from about 150 mV (low 
beam intensity) for high duty cycle operation to about 2V (high beam intensity) for very low duty cycle 
operation. 

The LRTRC line, high during the fast sweep ramp, provides a digital waveform which is averaged and in- 
verted by 4 2 ,  C15, and associated circuity, providing an output voltage to Q1 that is dependent on the 
average value of the LRTRC signal. Q1 is an  emitter follower which provides drive when the FSZ signal is 
above = 150 mV for low duty cycle sweep operation (less than about 20 percent). When the voltage at the 
collector of 4 2  is below +0.7 V (high duty cycle operation), the base-emitter junction of Q1 is off, and the 
FSZ voltage is held at  about 150 mV by voltage divider R71 and R72. 
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A3A7 'TRIGGER TROUBLESHOO'rlNG 

Much of the circuitry on the A3A1 Trigger can be tested without removing the assembly from the instru- 
ment. First key in , (-1 0 Hz and 10 ms. Noise should be displayed at approximately 2.5 
divisions up from the bottom graticule. If the display is blanked, try and then [ triggering. 

The waveforms shown on the service sheet for TP2 and TP5 are valid only in the and Normal mode 

( IY,,,,J , El [ ). The Fast Sweep time should be equal to  the time it takes the ramp at TP5 to 
sweep from OV to  +2V. The oversweep above 2V is determined by the Sweep Comparator and is not 
critical for instrument operation. The dead time when the ramp and LRTRC are low is approximately 15 
psec for sweep times less than 200 psec, and 120 psec for sweep times from 200 psec to 10 ms. During the 
dead time the Free Run Oscillator is on. See Figure 8-44 for the relationships between the waveforms. 

SWEEP TIME ~~1 
I 

OVERSWEEP ' \ 
DEAD 'TIME 
(FREE RUN OSCILLATOR ON) 

Figure 8-44. Fast Sweep Time Waveforms 
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When using TRIGGER, the waveforms are similar except for the dead time. Following the mini- 
mum dead time period, whenever a negative-going transition occurs at TP3, a ramp is started. When the 
sweep ends, TP2 goes low and stays low until a negative going transition occurs at TP3. See Figure 8-45 
for the relationships between  TRI TRIGGER waveforms. 

SWEEP'rIME 4 

+ OVER SWEEP 

FREQUENCY SPAN: 0 Hz 
SWEEP TIME: 2 rns 

Figure 8-45. Fast Sweep Line Trigger Waveforms 

If noise is used as a video trigger and the TRIGGER LEVEL control properly set, the trigger 
waveforms at TP5 and TP2 will be the same as those in Figure 8-44 . During the minimum dead time 
period, the noise signal trigger will be present. If a video trigger does not occur (TRIGGER LEVEL control 
set fully CW or CCW), then the Auto Trigger circuitry will generate a trigger approximately every 25 ms. 
TP2 and TP5 will have the relationship shown in Figure 8-45 . If the voltage at U13 pin 3 is much less 
than U13 pin 2, then TP3 will be approximately +4V. If the opposite is true, the waveforms at TP3 and 
TP2 will be the same. 
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If no fast sweep is occurring, check TP5 first. If the voltage is greater than +2.6V, the mostlikelylfailure 
would be in the Fast Sweep Control circuitry. Refer to  the circuit description for operation of this func- 
tional block. An open Discharge Switch would also cause TP5 to  remain greater than +2.6V for all fast 
sweep times. 

If TP5 is 0k200 mVdc and no fast sweeps occur, the Fast Sweep Control circuitry should be examined. 
Other defective components that would cause the same indications are 4 1 3  and U7D. The Sweep Trigger 
circuit may also be defective. 

The Sweep Trigger circuitry can be tested by tracing the trigger signals thru U16 to  pin 13 of U10. 
Try Triggering first, as this is the simplest source. A TTL signal at the power line frequency should be 
present at TP3. U7 pin 12 and the FAST SWP ENABLE line should both be high. Also check for proper 
trigger signals at TP3. 

Incorrect sweep times on the fast sweep time mode are difficult to  observe from the display. One quick 
method is to disconnect cable 9 from A3A9J1 and connect it to  A3A2J2. This sends a 200 kHz test 
waveform to  the Deflection Amplifiers. Press TRIGGER and set the to  10 psec. Adjust the 
LEVEL Control to produce a display. It should appear as in Figure 8-46 . By using fast sweep times from 
10 psec t o  200 psec, all of the Fast Sweep Time Control circuitry will be exercised. If one or more of the 
sweep times is incorrect, Note 6 will be helpful in determining if one of the control lines is faulty. The 
Switchable Current Source circuitry may also be defective. 

Figure 8-46. 200 kHz Test Signal Waveform 
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Table 8-16. A 3 A l  Trigger, Replaceable Parts ( 1  o f  3) 

Reference 
Designation 

A341 

A3A lC l  
A3AlC2 
AIA1C3 
A f A l C 4  
A3A1CS 

A1AICb 
A j A l C 7  
A3AlC8 
A3AlC9 
A3AlClO 

A 3 A l C l l  
A 3 A l C l 2  
A 3 A l C l 3  
A3AlCL4 
A 3 A i C l S  

A3AlC16 
A3ALC17 
A 3 A l C l 8  
A3A1Cl9 
A3AlC20 

A J A I c Z l  
A3AlC22 
A3AlCZ3 
A1AlC24 
A3AlCZS 

A3AlCZb 
A3AlCZ7 
A3AlCZ8 
A 3 A i t 2 9  

A ~ A I C R I  
A3AlCR2 
A1AlCR3 
A3AlCR4 
A3AlCRS 

A ~ A ~ C R ~  

A3A lL1  
A3AlLZ 
A3A lL3  

~ 3 1 l a l  
A3A10Z 
A3A103 
A3A194 
ASALP5 

A3Ala6 
A3A107 
~ 3 ~ l a 8  
A1AlQV 
A3AlOlO 

A 3 A l a l l  
A 3 A l Q l P  
A I A I Q 1 1  
AJA1O14 
A3AIG15 

A3A1R1 
ASAIR2 
A3AlR3 
A3AlRU 
A3AlR5 

A3AlRb 
ASAIR7 
A3AlR8 
A 3 ~ l R 9  
A3AlRlO 

A 3 A I R l I  
A341R12 
A3A lR11  
A l A l R 1 4  
A3A lR lS  

A 1 A l R l b  
C 3 A l R l 7  
A3AIR18 
A3AIR19 
A3AIR2O 

Mfr 
Code 

28480 

28480 
28480 
28480 
72136 
28480 

28480 
28480 
28480 
28480 

28480 
56289  

56289 
56289 

56289 
56289 
56289 
56289  
28480 

5b289 

28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 

28480 
28480 
28480 

28480 
28480 
04713 
28480 
04713 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
01295 
38480 
04713 

28980 
28480 
19701  
24346 
24546 

24546 
24546 
2454b 
24546 
24546 

24546 
19701  
24546  
28480 
ZU546 

24546 
24546 
24546 
24546 
20546 

Mfr Part Number 

85662-60014 

0160-0174 
0160-0174  
0160-2252 
~Ml5F481FO3OOWVlC 
O lb0 -4314  

0160-2307 
0160-0155 
0 l b 0 - 4 6 8 4  
0160-4084 

0160-3456 
l5002i!EX902OA2 

150D22SX902012 
1 5 0 0 1 0 b ~ 9 0 2 0 8 2  

150022SX9020A2 
I5OD22SXVO2OAZ 
150022S~Qo20A2  
lS002hSX9020A2 
0160-6174 

L50022~XVO2OA2 

0160-2055 
0160'2U55 
0160-2055 

1901-0535 
1901-0535 
1901-0535 
1901-0535 
1901-0040 

1901-0179 

9140-0114 
9140-0114 
9140-0114 

1859-0404 
1854-0404 
~ N 2 9 0 7 A  
1854-0404 
2N2907A 

1858-0404 
1855-0020 
1855-0020 
1855.0020 
1853-0034 

1854-0404 
1854-0546 
2 ~ 3 7 9 9  
1854-0404 
2N3053 

0698-6861 
0698-6867 
MF4Cl/8-TO-lOO2-C 
~ 4 - 1 / 8 - T 0 - 3 1 6 1 - t  
CU- l /8-T0-3161-*  

C4-1/8-TO-3161-F 
~ 4 - 1 / 8 - T 0 - 3 l b l - F  
~4 -1 /1 -T0 -3161-C  
~ 4 - 1 / 8 - 1 0 - 3 1 b l - C  
C 4 - 1 / 8 - t 0 - 3 1 6 1 - ~  

Cu-118-To-5002-D 
MFUCll8-12-2232-D 
N C ~ ~ - ~ I ~ - T Z - U O ~ ~ - D  
0698-6211  
Cu-1/8-TO-SllR-C 

C4.l/B.T0-1001-F 
CU-1/8-TO-1961-C 
C o - l / B - r ~ - l V b R - f  
c U - ~ / B - T O - I I O Z - C  
~ U - l / 8 - T O - l l 1 7 l - f  

HP Part 
Number 

85662-60014 

0160-0174 
0160-0174 
0160-2252 
0140-0211  
0160-4114 

0160-2107 
0160-0155 
0160.4084 
0160-4084 

0160-1456 
0180-0197 

0180-0197 
0180-0374 

0180-0197 
0180-0197 
0180-0197 
0180-0197 
0160-0174 

0180-0197 

0160-2055 
0160-2055 
0160-2055 

1901-0535 
1901-0535 
1901-0515 
1901-0535 
1901-0040 

1901-0179 

9140-0114 
9140-0114 
9140-0114 

1854-0404 
1854-0404 
1853-0381 
1854-0404 
1851-0281 

1854-0404 
1855-0020 
1855-0020 
1855-0020 
1853-0034 

1054-0404 
1854-0546 
1853-0451 
1854-0404 
1854-0039 

0698-6863 
0698-6867 
ob98.7794 
0757-0279 
0757-0279 

0757-0219 
0757-0279 
0757-0279 
0757-0279 
0757-0279 

0698-5573 
0698-8014 
0690-6840 
069816217 
0757-0416 

0757-0280 
0608-0083 
0698-3440 
0757-0443 
0757-1094 

Q ~ Y  

1 

3 

1 
1 
1 

1 
1 
2 

1 
7 

1 

3 

4 

1 

1 

1 

6 

2 

3 

1 

1 
1 

1 

1 
1 
1 

10 

1 
1 
1 
1 
4 

1 1  
2 
2 
1 
2 

Description 

BOARD A88EMBLYr TRIGGER 

CAPACITOR-FxD .U7UF +80-20X ZSVDC CER 
CAPACITOR-FxO 147UF +80-20X 25VOC CER 
CAPACITOR-FXO b.2Pr +-.25PF 500VOC CER 
CAPACITOR-CXO 48OPP +-1X 3OOVOC MICA 
CAPACITOR-cxo  OOSUF + - 1 ~  Z O O V D C  

CAPACITOR-FxO 47PF +-5% 3OOVDC YICA 
CAPACITOR-FXO 3 1 0 0 ~ ~  + - L O X  , ?OOVOC POLYE 
CAPACITOR-FXO alUF +-2UX 50VOC CER 
CAPACITOR-FXD .lUF t - 2 0 %  5OVOC CER 
NOT AS8IGNCD 

CAPACITOR-FXD L O O O P F  +- !OX L K V O C  CER 
CAPACITOR-FXD 2,2UF+-1OX 2OVDC T I  
NOT A88IGNCD 
CAPACITOR-CXD 2,2UF+-10% 20VOC TA 
CPPACITOR-FXO lOUF+-10% 2OVOC TA 

CAPACITOR-CXD a . z u ~ + - l o x  ~ O V O C  TA 
CAPACITOR-CXD Z.ZUC+-10% ZOVOC T I  
CIPACITOR-CXO Z.2UFt-10% ZOVDC TA 
CAPACITOR-FXO 2.2UFt-IOX ZOVOC T I  
CAPACITOR-CXD .U7UF +80-20X ZSVOC CER 

NOT AS8IGNED 
NOT bSSIONED 
CAPACITOR-CXD Z .~UF+- IOX ~ O V O C  T A  
NOT AS8IGNLD 
NOT ASJIGMED 

NOT AISIGNEO 
CAPACITOR-CXO .OlUC t80-20X 1OOVDC CER 
CAPACITOR-CXO .OlUC +80'20X lOOVOC CER 
CAPPCITOR-CXO .01UF +80-20X lOOVOC CER 

DIODE-SCHOTTKY 
DIODE-SCHOTTKY 
DIODE-SCHOTTKY 
DIODE-SCHOTTKY 
DIODE-SHITCHINO 3OV 50MA 2N8 DO-35 

DIODE-SWITCHING 15V 50MA 750PS DO-7 

COIL-MLO lOuH l o x  Om55 ,155Dx.375LG.NOM 
COIL-MLO lOUM 10% Om55 .155DX,375LG-NOM 
COIL-MLO lOUH 10% 0.55 ,155DX.375LG-NOM 

TRAYSISTOR NPN 9 1  10-18 POm36OMW 
TRANSISTOR NPN 8 1  TO-18 POS360MW 
TRAN818TOR PNP zN2907A 8 1  10-18 POS~OOYW 
TRANSISTOR NPN 8 1  10-18 PD.360MW 
TRANSISTOR PNP 2N2907A 8 1  TO-18 PO.UOOMW 

TRANSISTOR NPN 8 1  70-14 POmJbOMW 
TRANSISTOR J-PET N-CMAN 0-blODE 10-18 8 1  
TRA~SISTOR J-CCT N-EMAN 0-MODE 10.18 8 1  
TRANSISTOR J-FET N-CHAN 0-MODE TO-18 8 1  
TRAN8ISTOR PNP 8 1  10-18 PDm3bOMW 

TRANSISTOR NPN )I 10.18 POm360M~ 
TRbNSISTOR NPN 8 1  TO-72 PDaZOOMW 
TRANSISTOR PNP 2N3799 8 1  10-18 PD.3bOMW 
TRANSISTOR NPN 81 10-18 PDm36OMW 
TRANSISTOR NPN 2N3053S 3 1  10-39 PDmlN 

RESISTOR 1.537K .25X ,1251 C TC.O+-50 
RESISTOR 7.35K .25X ,125H F TC'O+-50 
RESISTOR 1OK .2SX ,125W F TCm0+-100 
RESISTOR 3 . 1 6 ~  LX ,125W C TCmO+-100 
RESISTOR 3 . 1 6 ~  1X ,125* F TCB0+-100 

RESISTOR 3.16K 1X ,125W F TC*O+-100 
RESISTOR 3.16K 1X ,125W F TC.O+-LOO 
RESISTOR 3.16K 1% ,1251 C TCa0+-100 
RESISTCR 3.lbK 1X .125W C TCm0+-100 
RESISTOR 3 . 1 6 ~  1X , 1 2 5 ~  F Tc.01-100 

RESISTOR 50K .5X .125H F TC.01-100 
RESISTOR 22.3K - 5 %  ,125W C TCmO+-50 
RESISTOR 4 . 0 7 ~  ,SX , 1 2 5 ~  F TtmO+-5U 
RESISTOR ZOOK ,5X .125k F TCmO+-100 
RESISTOR 511  1 %  ,125w F TCaUt-100 

RESISTOR 1K 1% , 1 2 5 ~  F TCm0+-100 
RESISTGR 1.9bK 1X ,125w F TC.0+-100 
RESISTOR 196 1% ,125s C TCaOt-100 
RESISTOR I l K  1% .125h F Tcm0+-100 
RESISTOR 1.47K 1X . lZSk  F TCaO+-I00 
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Table 8-1 6. A3Al Trigger, Replaceable Parts (2 of 3) 

Mfr Part Number 

C 4 - 1 / 8 - T ~ ~ l O O l - f  
~ 4 - 1 / 8 - ~ 0 - 1 0 0 1 - ~  
~ 4 - l / l - t 0 - 1 0 0 1 - p  
C ~ - l / 8 - t 0 - 1 0 0 1 - C  
~ 4 - 1 / 8 - 1 0 - 1 2 1 2 - f  

C U - ~ / ~ - T O - ~ ~ T ~ - F  
~ 4 - 1 / 8 - i 0 - 3 1 6 1 - F  
C4-1 /8 - tD -196 l - f  
CU- l /8-TO- lOOl- f  
C4 -1 /8 - tO- l001 -?  

CU- l I~ -TO-511R- f  
C4-1/8-TO-lU72-T 
C4-l/ l- t0-196R.F 
38lOP-203 
C4-118-TO-1472-F 

C4-1/8-TO-ZISR-F 
C 4 - 1 / 8 - i O - 3 4 6 ~ - ?  

C U - l / I - T Q - 3 1 6 1 ~ C  

CU-lt8-TO-1472-C 
C 4 - 1 / 8 ~ t 0 - S l l l ~ f  
Cu-1/8-TO-1471-~ 

CU-1/8-TO-1001-F 

C4-1/8-TO-Sl lR- f  
C4-1/8-TO-SllR-T 
CU-l/S-TO-1002-t 
M tUCI /B -T0-1332-~  
~ 0 1 5 5 5  

CU-l/8-TO-IUO2-C 
0698-3260 
~ 4 - 1 / 6 - t O - 3 l b l - F  
~ 4 - 1 / 8 ~ ~ 0 ~ 1 O R O ~ ~  
CP-l/8-TO-lORO-? 

CP.lI8-TO-IORO-F 

C4-1/l.TO.3162-C 
~ 4 - 1 / 8 - t 0 - 1 0 0 1 - ~  
C4-1 /8 -TO-1001-~  

~4 -1 /8 -TO-1001-T  
C4-118-TO-1001-F 

C U - l / ~ - T 0 - 2 6 l l - F  

C 4 - 1 / 8 - T O - U 2 l l ~ f  
~ F 4 C l l 8 - T O - 6 1 9 1 - C  
CU- l /8 - lO-3 lbZ - f  
C4.1/8-10-1002-~ 

C4-1/8-10-42ZR-f 
CU-1/8-10-4)22-f 

1251-0600 
I t S l - O b 0 0  
1251-0$00 
1251-Ob00 
1251-0600 

S N 1 4 L 8 1 W  
8 ~ 7 4 ~ 6 1 6 ~  
SN7UL8139N 
SN74L174N 
8 ~ 1 4 ~ 8 1 7 4 ~  

8N74Lf174N 
SN74ObN 
L t 3 S b h  
SN74LSl23N 
8N7UL8112N 

8N74LIOIN 
~ ~ 7 4 L 8 7 4 N  
LM306H 
L r356H 
SN74L8132N 

8N7ULO8SlN 
8N14LSOON 
8 ~ 7 4 L 8 1 3 8 N  

Mfr 
Code 
24546 
24546 
24546 
a4546 
24546 

24596 
24546 
24546 
24546 
24546 

24546  
24546 
24546 
02bbO 
24546 

24546 
24546 

24546 

24546  
24596 
24546 

2454b 

24546 
24546 
24546 
l V 7 0 1  
01121 

2454b 
28480 
24546 
24546  
24546 

24546 

24546 
24546 
24546 

24546 
24546  

24546 

24546 
19701 
24546 
ZU$Ub 

24546 
24546 

28480 
28480 
28480 
28480 
28480 

01295 
01295 
01295 
01295 
0129S 

01295 
01295 
27014 
01295 
01295 

01295 
01295 
27014  
27014  
01295 

01295 
01295 
01295 

Reference 
Designation 

A3A lRZ l  
ASAIR22 
A3AlRZ3 
AJAlR24 
A311RZ5 

A3AlR26 
LJA lR27  
ASAIR28 
A1AlRZ9 
A3AlRSO 

A3AlR11 
A3AlR32 
AJAlR33 
A l A l R 1 4  
AJAIR IS  

A3AlR36 
A3AlR17 
A I A l R 3 8  
A3AlR39 
A3AlRUO 

A I A l R U l  
A l A l R 4 2  
A 3 ~ l R 4 3  
A3AlR44 
A 3 ~ 1 R 4 5  

A3AlR46 
A I A l R 4 7  
A 3 A l ~ 4 8  
A 3 l l R 4 9  
A3AlRSO 

A3AlR51 
A3AlRS2 
ASAIRS3 
A l A l R 5 4  
A341RSS 

A 3 A l R I b  
A341R57 
A 3 A l ~ 5 8  
L l A l R 5 9  
A3AlRbO 

A 3 A l R b l  
C I A l R 6 2  
A 3 l l R 6 3  
A3AlR64 
A 3 A l ~ b 5  

A3AlRbb 
A3AlR67 
AXAIR68 
43AlRbV 
ASAlR70 

A 3 A i R I i  
AJAlR72 

A 3 A l T P l  
h 3 ~ 1 T P z  
4 3 A l T P I  
1 3 4 1 1 ~ 4  
ASAlTP5 

A 3 A l u l  
A l A l U 2  
A3AlU3 
ASALUU 
A ~ A I U S  

A 3 ~ 1 U 6  
A3AlU7 
A3AlU8 
A3ClU9 
A3AlUlO 

A 3 A l U l l  
A 3 A l U l 2  
A3AlU13 
A3AlU14 
4 3 ~ 1 U 1 5  

A ~ ~ l u l b  
A3AlU17 
43AlU18 

HP Part 
Number 

0757-0280 
0757-0280 
0757-0280 
0757-0461  
0757.0444 

0698-3156 
0757-0279 
0608-0083 
0757.0280 
0157-0280 

0757-041 6 
0698-3156 
0698-3440 
2100-1972 
0698.3156 

0698-3441 
0698-3445 

0757-0279 

0698-3156 
0757-0438 
0757-1094 

0757-0280 

0757-0416 
0757-0416 
0757-0442 
0157-0289 
0683-1555 

0757-0442 
0698-3260 
0757-0279 
0757.0146 
0757-0346 

0757-0346 

0698-1160 
0757-0280 
0757-0280 

0757-0280 
0757.02~0 

0698-0085 

0698-3154 
0757-0290 
0698-3160 
0757.0442 

0698-3447 
QbV8.3450 

1251-0600 
1251-0600 
1251-0600 
1251-0600 
1251-0600 

1020-1423 
1820-1417 
1820-1281 
1820.1112 
1820-1196 

1820-1196 
1820-0471 
1826-0319 
1820-1423 
1820-1212 

1820-1201 
1020-1112 
lEZ0-0475  
1826-0319 
1820-1425 

1820-1198 
1820-1197 
1820-1216 

Q ~ Y  

1 
1 

4 

1 

1 
1 

1 

3 
1 
1 

1 

3 

2 

1 

1 
1 

1 
1 

5 

2 
1 
1 
2 
2 

I 
2 

1 

1 

1 

1 

1 
1 
1 

Description 

RESISTOR 1K 1% ,1251 F TC80+-100 
RESISTOR 1K 1X ,125W f TCr0+-100 
RESISTOR 1K 1X ,125k F TC80+-100 
RESISTOR LOOK 1% ,125W F TC80+-100 
RESIITOR 1Z.lK 1% ,125W F TC80+-100 

REIISTOR 14  7K 1% ,125w C TC.01-100 
RESISTOR 3 . 1 6 ~  1% ,125W F TCmUt-100 
RESISTOH 1 . 9 6 ~  1% ,125W f TC.O+-100 
RESISTOR 1% 1% ,125W F TC80+-100 
RESISTOR 1K 1X ,125W F TC.01-100 

RESISTOR 511  1X ,125W F TC.O+-100 
RESISTOR 14.7K 1% l2SR f TC.0+-100 
RESISTOH 196 1% , l i 5 ~  P TC.O+-100 
RESISTOR-TRMR 2 0 1  10% W W  SIDE-AQJ 20-TRN 
RESISTOR 1 4 . 7 ~  1X , 1 2 5 ~  f TC80+-100 

RESI8TOR 215 1% ,125W t TCsOt-LOO 
RE8IITOR 1 4 8  1% .lZSW f TCmOt-LOO 
NOT ASSIGNED 
NOT ASSIEkeD 
RESISTOR 3.16K 1% ,125W f TC.0+-100 

RESISTOR 1 4 . 7 ~  1X ,125W TC.O+-100 
RESISTOR 5 . l lK  I X  ,125W T TC.01-LOO 
RESISTOR 1.47K 1% ,125W t TC80+-100 
NOT ASSIGNED 
RESISTOR 1K 1% , 1 2 5 ~  F TCmOt-LOO 

RESISTOR 511  1X ,125H F TC.O+-100 
RESISTOR 511  1X ,125W f TC.O+-100 
RE8ISTOR 10K 1 %  ,125W F TC.01-100 
IEBI8TOR 13.3K 1% ,125k F TC.Ot-100 
RESISTOR l.5M 5% .25b fC TC.-~OO/1llOO 

RESISTOR 1OK 1% ,125W F TC.O+-100 
RESISTOR 4 6 4 1  1% ,125W F TC.O+-100 
RESISTOR 3.16K 1X ,125W f TC.O+-100 
RESISTOR 10 1% ,125K f TC.01-100 
RESISTOR 10 1% , 1 2 5 ~  F TC.01-100 

RESISTOR 10 1% ,125C F TC80+-100 
NOT ASSIGNED 
RESISTOR 3l.bK 1% ,125W F TC.0+-100 
RESISTOR 1K I #  . lZSk f TC.O+-100 
RESISTOR 1K 1% ,125k F TC.O+-100 

RESISTOR IK 1X , 1 2 5 ~  F T ~ 8 0 t - I O 0  
RESISTOR 1K I X  ,125k F TC.O+-loO 
NOT PSSIGNCD 
NOT ASSIGNED 
R E S I S T O R  2 . 6 1 ~  1X ,125W F lC.01-100 

RESISTOR U.22K 1X ,125W F TC.01-100 
RESISTOR 6 . 1 9 ~  1X ,125W F TC.01-100 
RESISTOR 31.6K 1% , 1 2 5 ~  F TC.01-100 
RESISTOR 1OK 1% , 1 2 5 ~  F TC*O+-100 
NOT bSSIGNED 

RESISTOR 422 1X ,125W F TC.0+-100 
RESISTOR 42.2K 1% .125W F TC=O+-100 

CONNECTOR-SOL CONT P I N  l.lU-MM-88C-8Z SO 
CONNECTOR-IEL CON1 P I N  1.14-MM-8SC-SZ SO 
CONNECTOR-SGL CONT P I N  1.14-MM-g8C-SZ SO 
CONNECTOR-sGL CON1 P I N  1.14-MM-BSC-82 SO 
CONNECTOR-SOL CON1 P I N  l,lP-MM-0SC-SZ SO 

I C  M V  TTL LS MOY08TUL RETRIG DUAL 
I C  GATE TTL LS NAND QUAD 2-INP 
IC O C D R  T T L  LS ~ - T O . ~ - L I N E  DUPL 2 . 1 ~ ~  
I C  F F  TTL L 8  D-TYPE POS-CDCE-TRIG 
I[ FF TTL L 8  0-TYPE PO)-EDGE-TRIG CO* 

I t  FC TTL L8  D-TYPE POS-tDGE-TRIG COM 
IC INV T T L  HEX 1 - I N P  
I c  OP AMP 10-99  
IC M V  TTL L a  MONOSTBL RETRIG DUAL 
I C  FF TTL L8  J*K NEG-EDGE-TRIG 

I C  GATE TTL LS AN0 QUA0 2.INP 
IC F P  T T L  LS  0 -TYPE PUS-EDGE-TRIG 
I C  COMPARATOR 10-99 
I C  OP bWP TO.99 
I C  SCHPslITT'TRIG TTL LS NAND QUA0 2-INP 

1~ *L!XRR/DTA-8EL TTL La  8-TO-!-LINE 
I C  GATE I T L  LS NAND QUAD 2- INP 
I C  OCDC TTL LS 3-TOm8-LINE 3- INP 
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Table 8-16. A3A1 Trigger, Replaceable Parts ( 3  of 3) 

Reference 
Designation 

A3AlVRl 
A3l lVR2 
A ~ C L V R ~  
l3AlVR4 
A~ALvRS 

HP Part 
Number 

1902-3224 
1902-3224 
1902.3182 
1 9 0 2 ~ 0 0 4 1  
1902-0041 

1480-0013 

4040-0749 

Q ~ Y  

2 

1 
2 

2 

2 

Mfr 
Code 
28480 
28080 
28480 
28U1O 
28480 

28480 

28480 

Description 

OlODE-ZNR 1 7 . 8 ~  5% 00-1 PD..UW TC*t,OL7X 
DIODE-ZNR 11,8V 5% 00.1 PD8.Uk TC.t,OblX 
DIODE-ZNR 1a.lV SX 00-7 PD..UN TC*+,OL~X 
DIODE-ZNR 5.LlV 5X 00-1 PD..VW TC.-,009X 
DIODE-LNR 5.11V 5X 00-7 PD.,Uw TC*-,004X 

A3k l  MI~CELLANEOU~ PART8 

PIN-ROLL .O~Z-IN-OIA .2S-IN-LC BE-CU 

EXTRACTOR-PC BOARD BROWN POLYC 

Mfr Part Number 

1902-3224 
1902-)224 
1902-3112 
1002-0041 
1902-0041 

1480-0013 

4040-0749 
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A3A1 
TRIGGER 

A 3 A 1  E@ 
SWEEP TRIGGER & T I M E  CONTROL CHSrK 

o 8eEZkkLE 
3 gz 2 K K g z  

-a  

SVDC CC34 - 

REMOVE GND JUMPER o n  U17-3- 
VERIFY U17-11 CU95 

U4-5 FZBA 

36 
mmm-• o m . - - - - - - - m o o - - - - -  

Figure 8-4 7. A3A1 Trigger, Signature Analysis Troubleshooting Diagram 

SWEEP TRIGGER AND TIME CONTROL CHECK 

Spectrum Analyzer Connections: 

Jumper A14TP12 to A15TP8 
Jumper A15TP3 to A15TP9 (+5V) 
Jumper A3A7TP3 to A3A7TP6 
Jumper A3AlU17 pin 3 to A3AlP2-16 (GND) 
Jumper A3A6TP3 to A3A6TP6 

Signature Analyzer Connections: 

CLOCK f to A15U2 pin 1 1 
S T A R T 1  toA14TP10 
STOP f to A14TP9 

Unless otherwise indicated, connect Signature Analyzer POD and Probe ground leads to any conve- 
nient ground and make sure HOLD and SELF TEST pushbuttons are out. 

Press A3A7S1 after completing connections for each test or check. 

Refer to Figure 8-1 for explanation and instructions for use of signature analysis diagrams. 

Refer to A3 Digital Storage Block Diagram for further troubleshooting information. 
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Digita//y Remastered by ArtekMedia 2002-2006 

KEYBOARD 

"'-: 
5WEZP CONTROL 

FL/P - FLOPS 

5 

/ 

H/GX 5WKF FLIP R 
5 0 0 p 5  DELAY 
4ND BUFFtR 

FREC RUN 
05c/1LAroR 

RECORDER ,42/ 

I / F T  DR/V€@ 

- - - -- -- -- -- -- 
5c%?/AL PRCF/X / 6 2 & 4  DATE APR/L / 9  7P 

I L--- 
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Digitally Remastered by ArtekMedia 2002- 2006 

-- -- - - -- /d3TH€RBOL to WTEN6,TY  CONTROL  

I 

I 

Figure 8-48. A3A1 Trigger, Block Diagrur?~ 

8-135 
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Digitally Remastered by ArtekMedia O 200.2-2006 

I -- -- -- -- -- 
A3 A1 TRIG  G ER 
85662- 20014 

PIN  SIGNAL 1 TO/FROM f u N ~ r l O ~  I 
BLOCK i 

PIN I SIGNAL 
TO/lP^M i~~~~~ 

6 

24 

7 

25 

l 8 ' 26 

i s  2 7  

I0 

,--w G n  /I CEO TL ' LSPS 

500uS DELAY -----7 

28 

/! 

29 

I2 

3 0  

13 

31 

14 

35 A CND 

NC 

N C  

N C  

NC 

NC 

LATRC 

V G N D  Nc 

NC 

V!DEG 

N C  

VCND 

NC 

F5 OUT 

NC 

NC 

N C  

APAP P2-27 

A3AZ PI-11 

I 
4 

I 

A 3 A 2  PI-12 

A3AZ PI-I3 

A3112 PI-15 

NOTE 8 

NOTE 8 

0 

@ 

@ 
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Digitally Remastered by ArtekMedia O 2002- 2006 

.- -- -- Q Q -- -- -- -- Q Q& -- 
7 

L 

@ FAST SWEEP GENERATOR 

-- -- - 
;* ; -GR - 

I - /-SWEEP CONTROL FLIP FLOPS -----, .. . 
t k t  

N O T E 9  

FAST S W E E P  BUFFER 
t 

AMPLIFIER 7 k 
3 4 

I 
I - 

N O  72- 9 I 
I 

- I5 V F 1  
C 9 

6 . 2 p F  

T!MI N G  -- - - A -- -- - - --- -- 
1 I F A 5  7 S W P  ENABLE 

I 

I 

I I 
I 

- SVFZ 

-*Gh _-€P f~ 1 i ~ O P s -  

U l Z B  i P E E  RUN ~SCILLATOR 
7 ('FAST SWEEP) - 

NOTK /O 

HIGH SW£EP BUFFER- 1 
1 

R E C W  rCN 
L IFT  D m n  

I 

LDES!GNATOR 

2 b'NL E S S  C-+EL-*#'S: " D i i - i Z  

.- 
D E S Z 9  S- iOL  

.- - - - -p 
Y S T i r J M E  h - BdS - 2 l i i E 5 i  

' S TS Z - 4 t h  <i ; TeLE ' 
EX' IERZP-  -7rGCEi 
=AS7 Sf iEE '  h r A B , E  

' =ASr JwEE= i U T  I - 
r p S T  S W E E P  2~4.Y 9 
<'IN-ENS, T I; 1 HjGH S//FEG 

I 

1 E " i  LI'T C r A i 7  ? E t ; ? , Z i ~  ' E  . -  i- 1 
I , -<5,='  F 7 ,  1 ,  LRTRC '457 S N E : Z R ? ~ A C E ' L O V ! :  - -- 

nt "ACE 

, I TF IG  ?$ is  LEVEL 1 PICE-  T? -rGn _ E V E &  Z h ' E E Z  r-?CM 

-- - - 
I 6 0 l i 1 0  J j 6 i  N / TP GGEQ S d L C C E  

F R E E  RUN i :  I P I E X T  

-5 0 h /Z FAST S W E E P  T R ! G E T \ l G _ 1  -- 

1 
/ 

' AUTO T R l G G i R  
2 NoRA4AL ,4GDE,'3Hlc7Y,DE2EY7 

6. F A S T  SNEEP T/ME 7X,,Td TAP-E : 

i t  

0 
I 

+- 
mi" 

I :: 
lLOOiiS 0 

ZOO 0 
/OO I i ~  ; 

1 ;  ; 

LINE 
ViDEO 

7. UNLESS OTHERWISE INDiCATED L O G I C  
i C V E L S  ARE 7 T L :  

f t . O V  TO t 5 . O V  = i ~ b ~ ~ " / " = H I G H  
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8 P2-13.31 USED FOR S IGNAL FEEDTHROUGH 
ON A3AlO D I G I T A L  S T O R A G E  M O T H E R -  
BOARD. 

9 SEE T R O U B L E  SUOOTINU h'VNT? 
F O R  THIS B O A R D  

/ A  F O R  SWEZF T / M E S  5 / O m  5 TP4 L'l l  L 
BE A TTL L O W  S I G N A L  7 L S T  WAViiFi 'Rir l  
I S  O B r A / N E D  BY  S H D P T I N G  ,414 TPIr 7L A,CTPL2 
ANP THEN P U S H I N G  /NST,Qc' !WCNT PRESF- 

Figure 8-50 A3,4 1 Trigger, Sc l ~ c ~ ~ l l u t i (  Diugrut~ 
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A3A2 Intensity Control provides the following functions: 

It receives AX and AY signals from A3A3 Line Generator, approximates the line length, and controls 
the Z-axis level to the display. 

It sets and controls the duration of the Line Generator drawing period, which is either 4 psec or 19 
psec, depending on the approximate line length. 

It provides drive signals to Line Generator switches. 

. It controls all display blanking. 

It multiplexes digital storage (Line Generator) X, Y, Z,and blanking with direct display of fast sweep, 
video, fast sweep Z, and retrace blanking. 

Intensity level is modulated as a function of AX and AY. The Line Generator Z-Axis circuit receives AX 
and AY from A3A3 Line Generator. The magnitudes of AX and AY are summed together to approximate 
line length. The output of the Line Generator Z-Axis circuit goes to the Bright circuit, which sets the Z- 
axis signal to maximum when bright lines are drawn. The signal from the Bright circuit is multiplexed with 
the FSZ signal from A3A1 Trigger and becomes the Z signal to the display. The Z signal also goes to the 
AUX Z circuit, where Z and AUX BLANK are combined to form the AUX Z signal. 

The line length approximation from the Line Generator Z-Axis circuit goes to the Long Line Comparator, 
which decides whether the line should be drawn as a long line (19 psec drawing time) or a short line (4 psec 
drawing time). This decision is stored at the Input Register and sent to the Line Generator as t h e m  signal. 
It goes with LGCLK to the Long Line/Short Line Timing circuit, which generates the timing signals 
necessary to control the Line Generator setup and drawing periods. The signal INTR is used by A3A6 Main 
Control to determine when to  send new X and Y values to the Line Generator. The timing signals also go to 
the Integrator Switch Driver and to the Sample and Hold Driver, which form the drive signals needed for 
the Line Generator. 

Control of display blanking begins at the Input Register. Blank and blink information are held in the 
register during the line drawing period. The Blanking Logic circuit controls all display blanking. It 
unblanks, blanks, or blinks lines as required by the Input Register. It multiplexes digital storage blanking 
with fast-sweep retrace blanking. 

Fast Scan Trigger Detect and Bus Buffer circuits are used to provide information to  A3A6 Main Control to 
create the digital storage display. 
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Line Generator 2-Axis a 
AX and AY are received from A3A3 Line Generator. U17 and associated circuitry is a magnitude detector. 
For positive AX, CRl  is forward biased, U17 output goes negative, and CR2 cathode is at OV. For negative 
AX, CRl is reverse biased, U17 output goes positive, and CR2 cathode is -AX volts (or IAXI). Since 
R15=2R7=RlY the signal at CR5 anode due to  AX alone is -1AXI. When added t o  the output of the AY 
magnitude detector, the signal at CR5 anode is (-IAXI-IAYI), which is a rough approximation of 
line length. The signal at CR7 anode is equal to the signal at CR5 anode except when CR5 anode is more 
positive than - O.1V. R16 and R17 prevent CR7 anode from rising above - O.1V. 

The line length signal (-IAXI-IAYI) is sampled by U5 during the setup period of A3A3 Line Generator. 
Switches 4 2  and 4 4  are closed during sampling. The signal is held on C3 during the drawing period. 
Switches Q1 and 4 3  are closed during the hold mode. 

For dim lines, the DIM signal is high, and switch A of analog switch U l A  is closed to  lower the gain of the 
Sample and Hold circuit. 

U l A  switch D is closed during long lines (19 psec drawing period). 

For bright lines (BRIGHT signal high), switch C of U lB  is closed to  set the signal LGZ to  + 2V. 

Digital StoragelFast Scan Mux @ 

This circuit provides multiplexing between the digital storage display (Line Generator) and the fast scan 
display (video and fast sweep). For the digital storage display, LGX, LGY, and LGZ are connected to  
X, Y, and Z by U15 and U14. For the fast scan display, FS OUT (fast sweep output), VIDEO, and FSZ 
(fast sweep Z axis) are selected. 

Long Line Comparator 

The Long Line Comparator receives the line length approximation from CR7 cathode and compares it with 
the long-line threshold (LL THRESHOLD adjustment R12). U4 pin 7 goes high when the approximation 
has greater magnitude than the threshold. 

Input Register @ 

The signal from the Long Line Comparator and line intensity information are stored in the Input Register 
when a positive edge occurs on the INTR line. The Input Register is updated for each line drawn on the 
display. Signal FS is used to  select the fast scan display (fast sweep and video). 

Blink 0 
The output of U12 is a 1-Hz signal with a 90 percent duty cycle. When enabled by the BLINK command 
stored in the Input Register, this signal causes display blinking. 
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Long LinelShort Line Timing @ 

This circuit receives signal LGCLK from A3A7 Interface and signal LL from the Input Register. It 
generates signal INTR, which is a string of 1-psec pulses. When LL is low the pulses are spaced 5 psec 
apart; when LL is high the pulses are 20 psec apart. This provides the timing signals for the 4- and 19-psec 
Line Generator drawing periods and 1-psec setup period. 

Integrator Switch Driver 

This circuit provides the drive signals for the Integrator switches in A3A3 Line Generator. 4 1 3  and 4 1 4  
form a complementary driver. When the input is low, 4 1 3  is on and 414  is off, setting INTG to -5V and - 
INTG to  4.7V nominal. When the input is high, 4 1 3  is off and 14 is on, setting INTG to  +7.3V nominal 
and INTG to  - 5V. 

Sample and Hold Switch Driver O) 

This circuit provides the drive signals for the Sample and Hold circuits of the Line Generator X, Y, and Z 
axes. Q10 and 4 1 2  form a complementary driver. A -9.6V reference is provided by Q l l  and associated 
circuitry. Q9 is a level translator. When U l1  pin 11 goes low, Q9 collector goes to  - 10.3V, turning QlO off 
and 412  on. Signals HLDX and HLDY go to  OV, and signal SMPL goes to -7.6V nominal. When U l l  
pin 11 goes high, Q9 collector goes to  - 8.9V, turning Q10 on and 4 1 2  off. SMPL goes to OV and QlO col- 
lector goes t o  -8.4V nominal. Potentiometers R50 (X S&H BAL) and R5 1 (Y S&H BAL) are used t o  adjust 
the HLDX and HLDY drive levels to A3A3 Line Generator. C18 and Q5 provide a speed-up to  the rising 
edges of the HLDX and HLDY signals. As U11 pin 11 goes from high to  low, the base of Q5 goes low, 
causing Q5 to turn on and the HLDX and HLDY signals to rise almost instantaneously. 

Blanking Logic @ 

This circuit provides all display blanking. It multiplexes the retrace blanking of the fast scan display (direct 
video and fast sweep) with the digital storage blanking. For the digital storage display it provides blanking 
or unblanking as specified by signals LLGBLANK, BLINK, DOTEN, and INTR. R30, R27, C16, R28, 
R32, and C15 are delay circuits which match the delay of the BLANK signal to the delay of the Line 
Generator. R31, R29, and C14 match the retrace blanking delay to the fast sweep delay. 

AUX Z @ 

The AUX Z circuit receives the BLANK signal from the Blanking Logic and the Z signal from the Digital 
Storage/Fast Scan Mux. It generates the AUX BLANK and AUX Z signals. R65 and R62 convert the 0 - 
2V range of Z to the 0 - 1V range necessary for variation of AUX Z intensity. U8 is a voltage follower 
with 4 6  providing a high current output. 

Blanking causes the AUX Z signal to drop to - 1V or less. When AUX BLANK goes high, 4 7  turns off 
and 4 8  turns on, causing AUX Z to go negative. When AUX BLANK is low, 4 7  is on and 4 8  is off. 
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Fast Scan Trigger Detect @ 

This circuit is used to detect the occurrence of a fast scan trigger. When LRTRC, the retrace signal, goes 
high, a fast scan has been triggered. Flip-flop U18B is set by the postive edge of LRTRC. U18B is reset by 
LRSTO. 

Bus Buffer 0 
This circuit buffers status signals onto the Digital Storage Bus. 
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A3A2 INTENSITY CONTROL, TROUBLESHOOTING 

The A3A2 Intensity Control Assembly modulates the Z-axis intensity, controls the A3A3 Line Generator 
drawing period, controls the display blanking and multiplexes Digital Storage with the fast sweep video for 
sweep times less than 20 ms. 

Digital Storage Test Program 4 is used to  troubleshoot this assembly. Table 8-18 lists the voltages that are 
present at various nodes in the Line Generator Z-Axis @. Depending on the persistence of the 
oscilloscope the waveforms will appear either as dots or vertical line segments. If any of the sample and 
hold FETs A3A2 Q1-Q4 are defective, i t  is easier t o  replace all four than to  isolate the defective component. 

Table 8-1 8. Line Generator 2-Axis Voltages 

Disabling the blanking signal can be helpful when troubleshooting labels that are shifted from their proper 
positions. This is done by grounding one input to U7D. This can be accomplished without removing the 
board by running a jumper from ground to  A3A2R32, the resistor nearest to  the LG/FS CAL connector, 
A3A2J2. 

The following program draws either a horizontal or a vertical line on the CRT. It is useful for trouble- 
shooting problems associated with dynamic operation of the Z-Axis Line Generator. A better under- 
standing of the operation of the Z-Axis Line Generator will be gained by keying in this program and 
observing the waveforms while reading the circuit description. 

Key in the following: 

U9 pin 6 

0 to +9V 
0 to +9V 

U16 pin 6 

-0.5V to +9V 
-0.W to +9V 

Comments 

U5 pin 6 

0 to +6V 
0 to t14V 

PI-34 

+2V to -9V 
+2V to -9V 

A3A2 R12 

LL(CW) 
SL (CCW) 

a 
[BL1IIl TRACE A 
IBLIIX] TRACE B 
['"I"] ~ e c o r d e r  upper Right . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WRITE: 

1056 Hz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (Skippage) 
I'""'] Recorder Lower Left . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DSPL ADRS 

0 Hz 
i'""'l ~ e c o r d e r  upper Right . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WRITE: 

1026 Hz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vector Command 

PI -36 

+2V to -6V 
+5V to -6V 

U17 pin 6 

-0.5V to +6V 
-0.5V to +6V 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  O Hz .). X,Y PAIR 1 
0 Hz 

X, Y PAIR 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 Hz (Skip Page) 
1056 Hz 

~ecorde r  Lower Left . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DSPL ADRS 
2048 Hz 
Eq ~ecorde r  Upper Right . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WRITE: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1056 Hz (Skip Page) 

To switch to a vertical line key in: 
['""' Recorder Lower Left 
3 Hz 
i'""' Record& Upper Right 
0 Hz 
1023 Hz 

The waveforms in Figure 8-51 show the voltages for the AX and X components. For a vertical line the 
waveforms are identical at the corresponding nodes in the AY and Y channels. 
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Oscilloscope settings : U9 pin 6 OV 

Vertical: 5Vldiv 
Sweeptime: 1 Ops/div 
Ex t trigger: A3A2 P2-23 
A3A2R 12: Fully CCW 

PI-36 OV 

a. Magnitude Detector Output 

Oscilloscope Settings : U5 pin 6 OV 
Vertical: 5V/div 
Sweeptime: 1 Ops/div 
Ext trigger: A3A2 P2-23 
A3A2R 12: Fully CCW PI-36 OV 

b. Sample and Hold Output 

Oscilloscope Settings: TP4 
Vertical: 1 V/div ov 
Sweep time : I Ops/div 
Ext trigger: A3A2 P2-23 
A3A2R 12: Fully CCW 

TP6 ov 

c. Z and X Outputs 

Figure 8-51. Intensity Control Wave forms 
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Table 8-1 9. A3A2 Intensity Control, Replaceable Parts ( 1  o,f 3 )  

Mfr 
Code 

28480 

28480 
28480 
72136 
28480 
28480 

56289 
56289 
50289 
56289 
28480 

28480 
28480 
28480 
28480 
28480 

7213b 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
72136 

28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480  
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 

28480 
28480 

28480 
28480 
28480 

28480 

01295 
01295 
91299 
01295 
04713 

28480 
28480 
04713 
04713 
28480 

04713 
28480 
04713 
04713 

Reference 
Designation 

A3A2 

A lA2C l  
A3A2C2 
A3A2C3 
A3A2C4 
A3AZC5 

A3A2C6 
A3b2C7 
A3AZC8 
A3APC9 
A342clO 

~ 3 ~ 2 C l l  
AIAZC12 
AlA2C13 
A lAPCl4  
A 1 ~ 2 C l 5  

A3AZClb 
A3b i?C l l  
A3AZC18 
A312C19 
A312CIO 

l 3 A Z C Z l  
A9A2C22 
A3A2C23 
A 3 ~ 2 C 1 4  
AIAZCZ~ 

A ~ A ~ c Z ~  
A3A2C27 
A1A2C28 
AIA2CZ9 
A342C30 

h342C31 
I l A 2 C 3 2  
iPlAZC13 
A3A2C34 

A1A2CRt 
A3AZCRZ 
A3A2CR3 
A3APCR4 
b3AlCRS 

A3A2CRb 
AjA2CR7 
A3A2CR8 
AIAZCR9 
A3A2CRlO 

A3A2CRl1 
A342CRlZ 
AS42CRl3 
A3A2CRlU 
A3ALCR15 

A3AZCR16 
A3A2CRl7 

134251  
L3AZJ2 

A 3 4 2 ~ 1  
A142LZ 
AlAZL3 
A312L4 
b312L5 

A3A201 
l3A2Q2 
A31203 
A14204 
A31205 

b3A2Ob 
A3IZQ7 
A51288 
A3A299 
bJA2Q10 

A S A L Q l l  
41A2012 
A3AZQ;3 
43AZQlU 

Mfr Part Number 

85662-60025 

0 1 6 0 - 2 ~ 9  
0160-2264 
OM15F2OlJ0300WVlCR 
0160-2202 
0160-4084 

150D226X9OISB2 
15OOlObX9020B2 
1 5 0 ~ 1 0 6 X 9 0 2 0 8 2  
lSODlU6X902OB2 
0160-2055 

0160-2055 
0160-2055 
0160-4064 
0160-2257 
0160-2264 

OM15~68OJ0300WVlCR 
0160-4U84 
0160-2204 
0160-4084 
0160-4084 

0160-4084 
0160.4084 
0160.4084 
0160.4084 
0160-4084 

0160-4084 
0160-4984 
0160-4084 
0160-4084 
~M15C620J0300WVlCR 

0100-4084 
0160-4084 
0160-8084 
0160-2055 

1901~OOYO 
1901-0040 
1901-0040 
1901-0040 
1 9 0 1 ~ 0 5 1 ~  

1901-0518 
1901-0518 
1901-0040 
1901-0040 
1901-0U40 

1901.0040 
1901-0040 
1901.0040 
1901-00QO 
1901-0518 

1901-0518 
1 9 0 1 ~ 0 0 4 0  

1250-0543 
1250-0543 

9140-0210 
08558-80011 
9140-0237 

9140-0210 

2 ~ 5 2 4 5  
2N5245 
2 ~ 5 2 4 5  
2N5245 
2N3251 

1854-0404 
1853-0034 
2 ~ 3 2 5 1  
2 ~ 3 2 5 1  
1854.0404 

2N3251 
1854-0404 
2N3251 
2N3251 

HP Part 
Number 

85662-60025 

0160-2249 
0160-2264 
0140-0198 
01 60-2202 
0160-4084 

0180-0228 
0180=0374 
0180.0314 
0180-0374 
0160-2055 

0160-2055 
o l b o - 2 0 5 5  
0160-4084 
o 1 60-2257 
0160-2264 

0140-0192 
01bOm4084 
0160-2204 
0160-4084 
0160-4084 

0160.4084 
0100-4084 
0160-4084 
0160.4084 
I)lbO.U084 

0 160-4084 
0160-4084 
0160-4084 
0 1 4 0 ~ 4 0 . 4 4  
0140-0205 

0160-4084 
0160-4014 
0160.4084 
0160-2055 

1901.0040 
1901-0040 
1901-0040 
1901-0040 
1901-0518 

1901-0518 
1901.0518 
1901-0040 
1901-0040 
1901-0040 

1901-0040 
1 9 0 1 ~ 0 0 4 0  
1901-0040 
1901-0040 
1901.0518 

1901-0518 
1901.0040 

1250-0543 
1250-0543 

9140-0210 
08558-8001 
9140.0257 

9140.0210 

1855-0081 
1855-0081 
1855-0011 
1855-0081 
1853.0007 

1854-84011 
1853-0034 
1853-0007 
1853-0007 
1854-04011 

1853.0007 
1854-0404 
1853-0007 
1853-0007 

Q ~ Y  

1 

1 
2 
1 
1 

17 

1 
p 

4 

1 

1 

I 

1 

12  

5 

2 

2 
1 
1 

4 

6 

3 
1 

Description 

80'50 ~sSEMBLYI I N T E N S I T Y  CONTROL 

CAPACITOR-FXD 4,7PF +-.25PF 500VOC CLR 
CAPbCITOQ-CXO ZOPF +-5% SOOVOC CER 0+-30 
CAPACITOR-FXO ZooPC + - 5 ~  3ooVDC MICA 
CAPACITOR-FXD 75PF +-5% 3ooVOC MICA 
CAPACITOR-IN0 .1UF +-20% 50VOC CER 

CAPACITOR-FxD 2 2 ~ F + - 1 0 %  l5vDC T A  
CAPACITOR-FXO l o u r + - l O X  20VDC TA 
CgP4CITOR-FXO lOUF+-10% 20VDC T A  
CAPACITOR-CXD 1 0 ~ t t - l u x  ZOVDC TI 
CAPACITOR-FXO ,OlUt  +8O-20% 10OVDC CER 

CAPACITOR-CXO IO~UF +80-20% lOOVDt CER 
CAPACITOR-CXD ,oIUF r 8 0 - 2 0 %  loOV0C CCR 
CAPbCITOR-FXD .lUF +-20% 50VDC CCR 
CAPACITUR-FXD l o p ?  +-5Y 5oOVDC CER 0,-60 
CAPACITOR-FXD 2OPF +-5% 500VDC CER 0+-30 

CAPACITOR-fXD b8Pr +-5% 3OOVDC MICA 
CAP~CITOR-CXO . lUF +-20% 5OVOC CER 
CAPACITOR-FXD l 0 0 P f  +-5% 3OOVOC MICA 
CAPACITOR-CXO .lUF +-ZOX 50VOC CER 
CAPACITOR-FxO . l uF  +-20% 50VOC CER 

CAPACITOR-FXD ,IUF r - 2 0 x  SOVOC CER 
CAPACITOR-FXO .IUF +-20% SOVDC CER 
CAPACITOa-FXD .lUF +-20% SOVOC CER 
CAPACITOR-CXD . l U F  +-20% SOVOC CER 
CAPACITOR-FXD . lUF +-ZOX 5OVDC CER 

CAPACITOR-FXD .lUF +-20X SOVDC CER 
CAPACITOR-FXD .IUF t - 2 0 %  SOVDC CCR 
CAPACITOR-?xO .IUF +-,?OX 5 0 ~ 0 C  C C R  
C4PACITOR-FXO ,lUF +-,?OX 5OVDC CCR 
CAPACITOR-FXO b2PF t - 5 %  300VOC MICA 

CAP~CITOR-CXO .IUF +-20% 5OVDC CER 
CAPACITOR-FXO . ~ U F  +-20% S O V D C  CER 
C~PACITOR-FXD . lUF +-20% SOVDC CER 
CAPACITOR-CXO .OIUC r8O-2OX 1OOVOC CER 

DIODE-SCITCHING 30V SOMA 2NS 00-35 
~IODE.S~ITCHI~G 30V SOMA 2N4 00-35 
DIODE.S~ITCHINO 3UV 50Mh 2MS 00.35 
DIODE-ShITCHING 3OV 50MA 2NS DO-35 
DIODE-SCHOTTKY 

DIODE-SCHOTTKY 
OIOOE-8CHOTTKY 
DIOUE.SRITCH~NG 3OV SOMA ZNS 00-35 
DIODE-8nITCHING 3UV SOMA ZNS DO-35 
UIdDE- WITCHING 30V SOMA 2NS 00.35 

DIODE-SWITCHING 3OV 50"A 2NS 00-35 
DIODE-SWITCHING )OV 50MA )NS 00-35 
DIODE-3nITCHING 10V 5UPA 2NS DO-35 
DIODE-S*ITCHlNQ 30V SUMP 2NS 00-35 
DIODE-SCHOTTKY 

OIOOE-SCMOTTKY 
DIODE-SWITCHING 30V SOMA 2YS 00-35 

COkhECTOR-Rf SM-SNP V PC 50-OHM 
CONNECTOR-RF SM-SNP M PC 50-OHM 

COIL-MLD lOlJUH 5X 4.50 ,155DXn375L~-NOM 
FILTER, COIL, BLUE 
COIL-MLD ZOOUH 5% 8.65 ,155DX,375L6-NOM 
NOT ASSIGl~CO 
COIL-h'LD lOOUH 5X Q.50 ,155Dx,315LG-NOM 

TRANSISTOR J-FET N- CUP^ 0-MODE 9 1  
TRAYSISTOR J-FCT N-CHIN D-MODE 9 1  
TRANSISTOR J-FET h-EHbN D-MODE 9 1  
TRAnrSISTtlR J-VET N-CHAW D-MODE 8 1  
TRANSfSTOR PNP 2N3251 S I  70-16 PD.3bOCW 

TRAhSISTO# NPN 8 1  TU-18 POC3bOMW 
TRANSISTOR PNP 8 1  70-18 PDS3bOMW 
T9'hSISTOk PNP 2N3251 51 TO-18 PD.36OMw 
TRANSISTOP PNP 2N3251 3 1  10.18 PO.36OMW 
TRAhSISTOY NPN 9 1  TO-18 POm34lMN 

TRANSISTOR PNP 2N3251 9 1  TO-10 PDa36uM' 
TRANSISTOR NPN S I  TO-18 PDa3bOMb 
TPANSISTOR PNP 2N3251 S I  TO-18 PDS360MW 
TRbhSISTUP PkP 2N3251 3 1  TO-18 PDa3604*J 
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Table 8-1 9. A3A2 Intensity Control, Replaceable Parts ( 2  o f  3) 

Reference 
Designation 

ASA2RI 
ASAZRi? 
ASA2R3 
A3ALR4 
ASAZRS 

AIAZR6 
A3A2R7 
A3AZR8 
A3A2R9 
A3AZRlO 

4 3 A P R l l  
A3AIR lZ  
A3A2Rl3 
A3AZR14 
A3AZR15 

~ 3 ~ 2 ~ 1 6  
A3A2R17:: 
A I A Z R l I  
A3A2Rl9 
A3AZR20 

A3A2R2 1:: 

ASAIR22 
A3ALR23 
A3A2R24 
A3AZR25 

ASA2RZb 
AIA2R21 
AIA2R28 
b3A2R29 
41A2R30 

AIAOR31 
A3A2R32 
AIAZR33 
AIA2R34 
A3AZR35 

A3A2RSb 
A I A ~ R S T  
A3AZR38 
A3A2R39 
AlAZR40 

A3A2R41 
A3A2R42 
A I A ~ R ~ I  
A3AZR44 
AIAZR45 

A3AZR46 
A3A2R47 
AjAZR48 
A3A1R49 
AIAZRSO 

A3A2R51 
A3AZRS2 
A1A2R53 
ASAZR54 
A3AZRSS 

A 3 ~ 2 R 5 6  
A3AZR57 
A3AZR58 
A3AZR59 
A 3 ~ 2 R b 0  

A3APRbl 
AJA2Rb2 
AIAZRb3 
A3AZR64 
ASAIR65 

A l A 2 ~ 6 6  

A3A2TP1 
AIA2TCZ 
A3A2Tp3 
AlAzTP4 
A ~ A ~ T P ~  

A3A2Tpb 
AIA2TP7 
A5A2TPS 
A ~ A ~ T P P  
A3AZfPlO 

- 

Mfr 
Code 
2454b 
24546 
24546 
34546 
24546 

24546 
24546 
24546 
24546 
24546 

24546 
28U8O 
24546 
24546  
24546 

24546 
2 4 5 4 6  
24546 
24546 
24546 

24546 
24546 
24541 
24546 
24546 

24546 
24546 
24546 
24546 
24506 

24546  
24546 
24546  
24546 
24546 

24546 
24546 
24546 
24546 
24546 

24546 
24546  
24546 
24546 
19701 

24546 
24546 
24546 
24546 
28480 

28480 
2454b 
24546 
24546 
24546 

24546 
24546 
24546 
~ 4 5 4 6  
2 4 5  

24546 
24546 
24546 
24546 
.?US46 

2454b 

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
28480  

2 8 4 8 0  
2 8 4 8 0  
28480  
28480  
2 8 4 8 0  

Mfr Part Number 

C4.1/8-TO-<002-r 
C4-118-TO-2002-f 
~4 -1 /8 -T0 -2002-C  
~ 4 - 1 / 8 - ? 0 - 2 0 0 2 - F  
C4-1/8-PO-2002-? 

CU-1/8-TO-POOZ-F 
t 4 - 1 / 8 - ~ 0 - 1 0 0 2 - f  
C4-118-TO-3831-f 
~ 4 - 1 / 8 - t 0 - 1 4 7 2 - f  
C 4 - 1 / 8 - ~ 0 - 1 0 0 2 - ~  

C4-1/8-TO-IO02-F 
2100-33s4 
~4 -1 /8 -TO- lO02-F  
C4-1/8-TO-1002-F 
C4-118-TO-2002-F 

C4-I/@-TO-5111-F 
C4-118-TO-2613-F 
~ 4 - 1 / 8 - T 0 - 5 i i i - t  
C4-1/8-TO-1001-F 
C4- l /d-T0-1002-C 

CU- l /8-TO- l622-F 
C4-118-TO-1102-f 
C ~ - ~ I B - T O - ~ ~ S R - ~  
C4-1/8-TO- l9bI-F 
C4-118-TO-1001-P 

C4-1/I-TO-1002-f 
C4-118-TO-9OPR-F 
C 4 - l / I - T O - l 3 3 l - F  
Cu-1/8.T0-909R-F 
C4-1/8-T0-1331-C 

C 4 - l / B - T 0 ~ 1 3 3 1 ~ ~  
C4-111-TO-909U-F 
C4-1/8-TO-lOOl-f 
CU-118-10-2151-f 
C ~ - l / 8 - t 0 - 1 ~ 1 1 - ~  

~4-118-TO-38R3-F 
C4-11s-TO-2871-F 
C4-1/8-1O-ISR0-F 
C4-118-TO-101-F 
C4.1/8-T0-383R-t 

CU-1/8-TO-5111-F 
CU-1 /8 -TO-51R l -~  
C4-1/8-TO-101-F 
CU-1/'3-TO-b192-f 
MF4C1/8-TU-9091-F 

C ~ ~ l / B - T O - b 8 l U - F  
~ ~ - l / 8 r ? 0 - 1 7 8 1 - F  
~ 4 - l / 8 - ? 0 - 4 6 4 1 - F  
C U - 1 / 8 - T O - 5 l R l - ~  
2100-3351  

2100-3151 
C4-i/B-T0-287R-C 
C4.1/8-TO-5111-F 
CO-118-TO-4640-f 
C4-1/8-T0-5111-F 

CU-118-TO-2311-F 
CU.l/B-TO-1621-F 
~ ~ - l / e - ~ 0 - 5 l l ~ - t  
CU-1/8- to-237R-F 
C4-118-TO-JB3R-F 

C4-1/8-T0-68lR-F 
CU-1/8-TU-1962-C 
~ u - l 1 8 - t 0 - 3 B J l - F  
~ U - l / ~ - T 0 - 1 0 0 2 - F  
CU.I/B~TO-IP~~-F 

CU-l/8.TO-lbZR-F 

0360 -0535  
0360-0535 
0360-0535 
0360 -0535  
0360 -0535  

0360 -0535  
0360 -0535  
0360 -0535  
0360 -0535  
0360 -0535  

Description 

RESISTOR 2OK 1X ,125W F TC.O+-100 
RESISTOP 20K 1X , 1 2 5 ~  F TCa0+-100 
RESISTOR 20K 1% ,125W F TC.01-100 
RESISTOR 20% 1X ,125h t TC.O+-100 
RESISTOR 20K 1% ,1251 F TC.Ot-lo0 

RESISTOR 2OK 1X ,125W F TC.U+-100 
RESISTOR 10K 1X .125W F TC*O+-100 
RESISTOR 3.83K 1 %  ,125W r TC.0+.100 
RESISTOR 14.7K 1X 125W F TC.O+-100 
RESISTOR 1OK 1% . l i 5 ~  f TC.01-100 

RESISTOR 1OK I X  ,125W F TC.0t-100 
RESISTOR-TRMR SOK l o x  C RIDE-ADJ 1-TRk 
RESISTOR lOK 1X ,125W F TCsOt-100 
RE815TOR 1OK 1X , 1 2 5 ~  F TC.0t-100 
RESl8TOR 20K 1X ,125W F TC*Ot-100 

RESISTOR 5.111 1X .125* F TCmOt-100 
RESISTOR 261K 1X ,1251 f TC.O+-100 
RESISTOR 5.11K 1% ,125H C TCWO+-IOO 
REIISTOR 1 1  1~ , 1 2 5 ~  F TC*O+-100 
RESISTOR !OK 1 %  ,125W F TC*U+-100 

R E S I S T O R  16.2K 1X , 1 2 5 ~  f TC.U+=100 
RESISTOR 11K 1 %  , 1 2 5 ~  F TC.0t-100 
RESISTOR 825  I X  ,125W F TC.Q+-100 
RESI8TOR 19.bK 1% ,125W F TC80+-100 
RESISTOR 1K l #  , 1 2 5 ~  F TC.O+-100 

RESISTOR 1OK 1% .lZSW F TC*O+-100 
RESISTOR 909 1X ,125W F TC.0+-100 
RESISTOR 1.33K 1% ,125W F TC.O+-100 
RESISTOR 909  1 1  ,125h F TC.0t-100 
REdISTOR 1.33K 1X ,125W F TC*O+-100 

RESISTOR 1,331 1% ,125W F TC.0+-100 
RESISTOR 909  1X ,125W F TCmOt-100 
RESl8TOR 1K 1% ,125W F TC80+-100 
RESISTOR 2 15K 1X l2SW F TC.0)-100 
RESISTOR 1 : 4 7 ~  IX : 1 2 5 ~  F TC8O*-lOO 

RESISTOH 38.3 1% al25W F TC*Ot-100 
RESISTOR 2 . 8 7 ~  1% ,125W f TC80+-100 
RESISTOR 75 1X ,125k F TC80t-100 
RESISTOR 100 1X ,125W F TC.0t-100 
UESISTOR 383 1X ,125W F TC.O+-100 

RESISTOR 5.11K 1% .125W F TC*0+-100 
RESIBTOR 51.1 1% . l 2 5 #  F TC.O+-100 
RESISTOR LOO 1X ,1251 F TC80+-100 
RESISTOR b1.9K 1X ,125W f TC.0+-100 
RESISTOR 9.09K 1X .125N F TCwU+-100 

RESISTOR 681  1% 125W C TC*O+-100 
RESISTOR 1,78U 1; . l25w F TCmor- lo"  
RESISTOR 4,bBK 1% ,125W F TC80+-100 
RESISTOR 51.1 1% , 1 2 5 ~  F TC*Ot-100 
RESISTOR-TRMR 500  10X C SIDE-ADJ I-TRN 

RESISTOR-TRMR 500  L O X  C SIDE-AOJ 1-TRN 
RESISTOR 287 1X ,125. F TC.01-100 
RESISTOR 5 . 1 1 ~  1X ,125W F TC.O+.100 
RESISTOR 464 1% ,125W F TC.0+-100 
RESISTOR 5.11K 1% ,125k C TC.0t-100 

RESISTOR 2.371 1% ,125W F TCaOt-100 
RESISTOR 1.62K 1X ,125W C TC.0+-100 
RESISTOR 511  1% ,125b f TC*0+1100 
RESISTOR 237 1% 0 1 2 5 h F  TC.01-100 
RESISTOR 383 1% , 1 2 5 ~  F T[*O+-100 

RESISTOR 6 8 1  1X , 1 2 5 ~  F Tc.01-100 
RESISTOR 19.6K 1% .125* F TCmOt-100 
RESISTOP 3,83K 1 %  ,125W F TC*u+.loO 
RESISTOR IOK 1X ,125W F TC.O+-100 
RESISTOR 19.6K 1 %  ,125h F TCmOt-100 

RESISTOR 162 1% , 1 2 5 ~  F TC=O+-100 

TERVINAL TEST POINT PC8 
TERMINAL TEST POINT PCB 
T E w I N b L  TEST POINT PCB 
TERMINPL TEST POINT PCB 
TERMINAL TEST POlhT PCB 

TERMIhbL TEST PoIQT PCP 
TERMINAL TEST POINT PCB 
TERMINAL TEST POIhT PCB 
TEPMIVAL TEST POINT PCB 
TERMINAL TEST POINT PCB 

HP Part 
Number 

0757.0449 
0751-0449 
0757-0449 
0757-0449 
0757-0499 

0757-0449 
0757-0442 
0698-3153 
0698-3156 
0757-0442 

0757-0442 
2100-3354 
0757-0442 
0717-0442 
0757-0449 

0751-0438 
0698-3455 
0757-0418 
0751-0280 
0757-0442 

0757-0447 
0157-0443 
0757-0421 
0698-3151  
0757.0280 

6757-0442 
0157-0422 
0757-0317 
0751.0422 
0757-0317 

0157-0317 
0757.0422 
0757-0280 
0698-0084 
0757-1094 

0698-5435 
0698.3151 
0757-0398 
0757-0401 
0698.3446 

0757-0438 
0757-0394 
0751-0401 
0717.0460 
0757-0288 

0757-0419 
0757-0278 
0698-3155 
0757-0394 
2100-3351 

2100-3351 
0694-3443 
0757-0430 
0198-0082 
0751-04311 

0698-3150 
0757-0428 
0757-0416 
0698-3442 
0698-3446 

0757-0419 
0698-3151  
069'3-3153 
0757-0442 
0698-3157 

0757-0409 

0360-0535 
0360-0535 
0360-0535 
0360-0535 
0360.0535 

0360-0531  
0360-0535 
0160-0535 
0360.0535 
0360-0535 

Q ~ Y  

7 

8 
2 
1 

1 

5 
1 

3 

1 
1 
1 
3 

3 
3 

1 
1 

1 
1 
1 
2 
2 

2 

1 
1 

2 
1 
1 

2 

1 

1 

1 
1 
1 
I 

1 
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Table 8-19. A 3 A 2  Intensity Control, Replaceable Parts ( 3  of 3 )  

Mfr 
Code 

28480 
28480 
28480 

01920 
01295 
01295 
o r l i 3  
2701U 

01295 
01295 
27014 
27014 
01295 

01295 
18324 
01295 
27014 
L7014 

17014  
27014 
01195 
01295 

18480  
28480 
28480 
28480 

28480 

28480 

Reference 
Designation 

A 3 l Z l C I l  
ASA21*12 
A l A Z l P l 3  

AfAZUl  
ASAZUZ 
A3A2U3 
~ 3 ~ 2 ~ 4  
AlAZU5 

~ 3 1 2 U b  
AlA2U7 
A3AZU8 
AIA2U9 
A3AZU10 

A J A Z u l l  
A3A2UlP 
A 3 A 2 u l I  
A3A2U14 
43AZU15 

A312UIb 
A3A2Ul7 
A IA2U l8  
A IA2UI9  

C ~ C ~ V R I  
A3AZVRZ 
A IAPVRJ  
A3AZVR4 

Q ~ Y  

1 
1 
1 
I 
5 

1 
1 

1 

1 
I 
1 
2 

1 
1 

1 
1 
1 
1 

2 

2 

Mfr Part Number 

0360-0535 
0360-0535 
0360-0535 

c ~ 4 O b b A Y  
8N74L817YN 
8N74~)ObN 
M L M ~ I ~ ~  
LM318U 

8 N l 4 L I l S N  
8 ~ 1 4 ~ ) i j l ~  
LM318H 
LM318H 
SN74LIO4N 

5N74OON 
NE555V 
8 ~ 7 4 L 8 l b I N  
~ r i 3 3 f f ~  
~ ~ i 3 3 3 8 D  

LM318H 
LM318H 
8 ~ 7 4 L 8 l U N  
8 ~ 7 4 ~ 8 i 6 1 ~  

1902.0SSY 
1901.0011 
1902.3092 
1902.81f8 

1480-0071  

4040-0750 

HP Part 
Number 

03bO-0535 
03bO-0535 
0360-0535 

1820-1548 
1820-119b 
1820-1191 
182b-0026 
l82b -0081  

1 8 2 0 - 1 4 l l  
1820-1425 
182b-0081 
1826-0081 
1820-1199 

1820-0014 
182b-0180 
1820-1432 
182b-0417 
181b.0417 

182b-0081 
l 8 Z b - 0 0 8 1  
1820-1112 
1820-1491 

1902-0554 
1802-0021  
1901-3092 
1901.3139 

1480-0073 

4040-0753 

Description 

TERMINAL TEST POINT PCB 
TERMINAL TEST POINT PCB 
TERMINAL TEST POINT PCB 

I t  8h  CMOS BILATL QUAD 
IC  FF TTL L I  D-TYPE POS-EDGE-TRIO COW 
I C  GATE TTL LS NAND DUAD 2-INP 
IC 1 1 1  C O M P A R A T O R  10-99 
I C  318 OP AMP 10.99 

I C  SCUMITf-TRIO TTL L I  MAN0 DUAL 4-INP 
I C  SCHWITT-TRIG TlL L I  NAND QUAD 2- INP 
I t  318 OP 4MP 10-99 
IC 318 OP AMP 10-99 
IC INV T T L  LI  EX I-INP 

1c G A T E  T T L  N A N D  Q U A D  2-INP 
IC 555  8.~1p.p 
I C  CNTR TTL LS B I N  SVNCHRO POS-EDGE-TRIG 
IC IWITC~ L~-DIP-C 
I C  SWITCH 16-DIP-C 

I C  318 OP AMP 10-99 
I C  318 OP AMP 10-99 
I C  FF TTL L I  0-TYPE POS-CDGL*TRIG 
I C  BFR TTL La  MON-INV HEX I - I N P  

DIODE-ZNR I O V  SX DD.15 P08iW TC8t  0bX 
DIODE-ZNR I O V  5% 00-7 p D 8 . 4 ~  T C ~ + : O ~ X  
DIODE-ZYR 4.99V ZX DO-7 PD.,UW TC8-,012X 
DIODE-ZNR 8.25V 5% DO-7 PO~.Uw TC.t.053X 

A3A2 MISCELLANLOU8 PARTS 

PIN-ROLL mOb2-IN-DIA ,25-IN-LG BE-CU 

EXTWCTOR-PC BOARD RED POLYC 
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A3A2 
INTENSITY CONTROL 

TN'ENSITY CONTROL CHECK 

LONG LINE 
' n 

COMPARATOR 

AUX Z AMP 0 0  .....OW 
C 9 t o  -6V 

A 3 A 2  

+ .6  t o  t 1 . 6 V  

..omC 

LINE GEN Z AMPLIFIER 
(VOLTAGES ARE FOR NORMAL I F  OPERATION) 

R12 LL FULL 
VERIFY 0000 -. J19-1 

36 
.'.'.'.'.'.' b ' . ' . ' . ' .  . . . . 36 

Figure 8-52. A3A2 Intensity Control, Signature Analysis Troubleshooting DiQgram 

INTENSITY CONTROLCHECK 

Spectrum Analyzer Connections: 

Remove A3A1 
Adjust A3A2R12 LL fully CW 
Jumper A3A7TP3 to A3A7TP6 
Jumper A3A6TP3 to A3A6TP6 

Signature Analyzer Connections: 

CLOCK f to A3A2TP2 
START J to A3A6TP2 
STOP f to A3A6TP2 

INTERRUPT CHECK 
Spectrum Analyzer Connections: 

Jumper A3A7TP3 to A3A7TP6 
Jumper A3A6TP3 to A3A6TP6 

Signature Analyzer Connections: 

(A) TEST B CHECK 

Spectrum Analyzer Connections 

Disconnect rear-panel cables (To keep power on, 
jumper AlA8TP1 to AlA8TP2.) 
Adjust A3A2R12 LL fully CW 
Connect A3A7J1 Jumper to pins 4 and 1 1 
Jumper A3A2P2-26 to P2-27, P2-14, and P2-7 
Jumper A3A7TP3 to A3A7TP6 
Jumper A3A6TP3 to A3A6TP6 
Remove A3A1 

Signature Analyzer Connections: 

CLOCK J to A3A7TP1 
S T A R T 1  to A3A6TP2 
S T O P J  to A3A6TP2 
Probe GND to A3A2P2-16 

CLOCK 1 A3A2TP2 
S T A R T 1  A3A6TP2 
S T O P 1  A3A6TP2 

Unless otherwise indicated, connect Signature Analyzer POD and Probe ground leads to any conve- 
nient ground and make sure HOLD and SELF TEST pushbuttons are out. 

I 

Press A3A7S 1 after completing connections for each test or check. 

Refer to Figure 8-1 for explanation and instructions for use of signature analysis diagrams. 

Refer to A3 Digital Storage Block Diagram for further troubleshooting information. 
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01gita//y Remastered by ArtekMedia O 2002-2006 

I__- 
LINE GENERATOR 

i A 3 ~ 3 - 1  

INTERFACE  FA-^ -1 
I LGCLK j 
I 

O i G l T A L  STORAGE MOTHERBOARD 

-- -- , , I  ' - - I  
SERML PRKF/XI / 8 2 6 A  O A T . :  A P R I L  , 1 9  7 8  
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D&itally Remastered by ArtekMedia o 2002-2006 

A3A2 INTEIdSITY CONTROL -- -- -- -- -- -- 
LJ: a- - - L t / O  CA. OLT . 

HOTHERBOARD 

-: t V/MO 

Figi~re 8-33 113'42 h~tcrlrit l  Cotztrol, Block Diagrarrz 

8-1 5 1 
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Obitally Remas fered by ArtekMedia @ 2002-r?006 

Table 8-20. A3A2 1ntensit.v Cotztvol, Component Locator Table 

A3A2 QO INTENSITY CONTROL 
\ 

I A A A 

Figure 8-54. A3A2 Intensity Control, Component Locations 

8-152 
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0 LG /fS C k i  

i t / F Z  CAL OUT 

i TEST CONNEC Tor) 

G N D  

G m 

Y I fg I 
G N D  

4 /m 1 A 3 A 3 P l - 3 r  0 
22 8 R / G M T  A 3 A 6 P / - /  Q 
5 /NTG A3A3PI-36 @ 
23 F5 A 3 A 6 P i - I 9  0 
6 N C  

24 L L 6 8 L A N K  A 3 A b P t - 2  

7  L F S E N  A J A I P Z - 3 1  

25 B L / N K  A 3 4 6 P / - 2 0  8 
8 AUX BLlNX A34lOW2-I3 @ 
26 P / M  A J 4 6 P I - 3  Q 
- 

P ~ L A N X  A J A I O W L - I I  

2 7  L R T R C  A 3 A I P l - 2 6  
0 
0 

/O M 

2 8  /NTR A I A I P Z - 2 4  0 

G N D  

N C  

I GND 

G N D  0 

L L  A 3 A 3 P I A 3 0  

L B C L K  
rzOOK*zJ 

VGUO 

GND 1 I 8  
A3AlPl -21 1 0 

0 
/5 ! STROX8 A344P1-3 0 
33 8 N  0 
/6 DGNP 

34 PGNP 
0 
0 

/7 f 5 V  

35 ACNP 

0 

I 
0 BLANKING M A  + ~ V F  t s v ~  I 

G N D  G m I  8 0 BLINK 
f SVF t 5 V F  
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D@ita//y Remastered by ArtekMedia @ 2002-2006 

NOTE 5 

I G / F Z  C 4 i  OUT 
( TEST CoNMEcmrl 

@LONG LINE/SI?ORT i INE TIMING i 

TRIGGER DETECT 

I i 
0 5 US 5 UFFCR 

+SVF 
NOTE5 

1 
0 5 scc/a/v P2 -/+ (,#I 

i=? Q BLINK 5 

+ 5 V f  
t 5VF 

U7D 

P Z  3 2  muii s 9 

PIZO~~#)DOTC, /  3 D PZ 1 3  CJ' B 6  
P2 7'/N/ 

i= PZ  cur*^ 

- --- -- -- PZ 30 / C - , c c  

C i 2  .I 'Ou7 b 7  

I - -- 

-- -- 
---- - - . - .-- - -- 

--- - - - - - - -- -- -- TO S M L T  2 -- -- -- --- 
Figure 8-5.5 A-3'43 I i i t r l~s i t i  Cotztrol, Sc11etnatic Diagram ( I  o f  2 )  

8-1 5318-1 54 
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A3A2 INTENSITY C S N T R O L  
85662 - 60025 

TO SHEET I - --- - - -- 1 -- ----- -- -- - - 
SER/AL Per'-/,? / 6 2 d A  PATE kD§/ i .  /?78 

-- -- 
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D~gitally Remastered by AriekMedia 2002-r?006 

/ REI~ER/  NCE Z E 5 , u i L . A T J h ' b  #,I/" i 

7H/S A S i l M B L  Y ARC ,4B A R i V /  - 
ATEP P P E F / X  A B B R L  # , A T ! O i l  
IY /7Y ASSCMBLY N J N P C R  F O R  
C OWPLFTE P € F l R F h l <  ;iC G -  

6. J S C  TEST CS.,'~'ilP1170,\/5 ~ R J M  N 5 T C 5  
4ND tXTRNt7i T R I G G t R  F R C M  PZ-22 

8 US/NG T E S T  C O N D / T / O N S  F R O i " 4  / r O T E  :- 
AND EY7ERNAI T R / G  GER FROM P2-i.? . 
A MA!AEFOR,W -,&, L 14- T G  rr4 r . - 
S U L T  M 4 X / M U N  P C 5  ' 7,  V E  U",,Pc -l. 

!S i 8 w  
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A3A3 LINE GENERATOR, CIRCUIT DESCRIPTION 

A3A3 Line Generator receives a series of digital X and Y display positions, converts them to analog values, 
and connects them with straight lines. This process, called line generation, is similar to that of dot-to-dot 
drawing on paper (see Figure 8-57). Two independent line generators are required: one for the X series of 
values and one for the Y series. For each line there is a setup period followed by a drawing period. During 
the setup period the display is blanked by A3A2 Intensity Control. 

2. 

3 
.+ WHEN CON/L/€CTED BECOMES 

, I  

I I I x-:u I I 

4 
I I 

i pi 
I 

Y' I I 
I I 

I I I 

S E W  PER/DD DRAW/NG PER/OD 

Figure 8-5 7. Line Generation Process 

8-157 

Scans by ArtekMedia © 2008

Scans by ArtekMedia © 2008



Each of the line generators consists of a register, a digital-to-analog converter (DAC), a summing 
amplifier, a sample and hold circuit, an integrator,and a filter. The X or Y register receives the next display 
point from the Digital Storage Bus. The DAC converts this number to a current. The summing amplifier 
then computes a position change AX equal to "next X" minus "present X." During the setup time for the 
next line, AX and AY are sampled by the Sample and Hold circuit. At the end of the setup time and during 
the drawing time, AX and AY are held for constant input to the Integrator. During the drawing time, the 
Integrator output changes linearly from X to X + AX and from Y to Y + AY. This is done by integrating 
AX and AY at a constant rate such that the output becomes X + AX and Y + AY; that is, "new X" and 
"new Y." 

X Register 0 
U5 and U6 form a 10-bit X Position Register. When a new X position is present on lines BO-B9 of the 
Digital Storage Bus, the CHAR line is held low and a positive-going edge on LDX causes U5 and U6 to  be 
loaded with the value of BO-B9. These 10 bits then become the X position input to  the X DAC. Charac- 
ters are drawn by changing only bits 1, 2, and 3 of the X Position Register and bits 1-4 of the Y Position 
Register. Strokes of a character are described by a series of X and Y values sent to the Line Generator on 
the Digital Storage Bus. B4-B6 of the Digital Storage Bus carry the series of X values. When the next X 
value is present on B4-B6, the CHAR line is held high and a positive-going edge on LDCHAR causes U5 
to be loaded with the new values for bits 1-3 of the X position. 

X DAC @ 

The output of U5 and U6 are the X position input to U4, the X DAC. U4 is a 10-bit multiplying DAC 
whose output current depends on the digital input code and the voltage at VREF (pin 15). This output cur- 
rent is the analog X position sent to the X Summing Amplifier. The inputs of U4 are clamped to a max- 
imum of + 3.6V by diodes CR 1 through CR 10. 

X Summing Amplifier @ 

The X Summing Amplifier receives the next X position from the X DAC, the present X position from the X 
Integrator, and an X position shift from the Expand Register. The three signals are summed to give AX = 
"next X" + "X shift" - "present X." "X shift" is a binary signal of OV or +5V, and the amount of 
shift is adjusted by X EXP potentiometer R1. (X and Y shift are used to move the display origin from the 
graticule lower left to the screen lower left.) X GAIN potentiometer R4, the X line generator gain adjust- 
ment, varies the magnitude of the X line generator output. R4 also has an effect on the accuracy of line 
positions. XLL potentiometer R6, the X long line ajdust, is used to adjust line position accuracy (see In- 
tegrator description). 

X Sample and Hold 

The AX value from the Summing Amplifier is held for constant input to the Integrator by the X Sample 
and Hold circuit. Sampling occurs during the setup period, which lasts 1 psec. Holding occurs during the 
drawing period, which lasts 4 psec or 19 psec. Q2 and 4 3  are on during the sample mode and are driven by 
the SMPL line. Q1 and 4 4  are on during the hold mode and are driven by the HLDX line (see Figure 8-58). 
4 6  is a dual FET used to provide a high-impedance input to U2. Capacitor C23 is the holding capacitor. 
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SAMPLE M O P E  HOLD M O D E  

Figure 8-58. Sample and Hold Modes, Simplified Schematic 

X Integrator @ 

U1, C26, and Q5 form an "integrate and hold" circuit whose output is the X display position. During the 
setup period, Q5 is open, leaving only U1 and C26 as a hold circuit holding the present value of X. During 
the drawing period Q5 is closed and the constant AX value from the Sample and Hold circuit causes a con- 
stand current (proportional to AX) to  flow through C26. This constant current through C26 causes the out- 
put of U1 t o  change linearly from the value (Xi) at the last setup period toward a new value Xi+l = Xi + 
AX. When the drawing period ends, Q5 opens and the circuit returns to  the hold mode, this time with out- 
put at the new X position, Xi. The process of current flow through C26 is equivalent to integrating AX over 
the drawing period. 

The drawing period may last for 4 psec (short line) or 19 psec (long line). The hold period lasts for 1 psec. 
When the Line Generator is drawing a long line (19 psec), switch 4 8  is open and the current through C26 is 
determined by R15. When the Line Generator is drawing a short line (4 psec), switch 4 8  is closed and the 
current through C26 is determined by R15 in parallel with R7, R18. In either case, the current must be 
precisely set so that the X position will become Xi + 1 = Xi + AX at the end of the drawing period. In the 
long line mode, XLL potentiometer R6 of the Summing Amplifier is adjusted t o  get accurate line position- 
ing. For accuracy in the short line mode, XSL potentiometer R18 must be properly adjusted. 

Diodes CR22 and CR23 keep the source of Q5 within 0.7V of ground during the hold mode. Capacitors 
C43 and C27 and signal INTG compensate for gate feedthrough on Q5. R16, C29, and C28 provide fre- 
quency compensation for U 1. 

X Filter @ 

The X Filter is a 2.5-MHz low-pass filter which smooths out transients from the X Integrator. 
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Y Register @ 

U9 and U10 form a 10-bit Y Register. When a new Y position is present on BO-B9 of the Digital Storage 
Bus, the CHAR line is held low and a positive-going edge on LDY causes U9 and U10 to be loaded with the 
value of BO-B9. These 10 bits then become the Y position input to the Y DAC. When characters are being 
drawn, bits 1-4 of the Y Register are changed. BO-B3 of the Digital Storage Bus carry the series of Y values 
representing the Y components of the character strokes. When the next Y value is present on BO-B3, the 
CHAR line is held high and a positive-going edge on LDCHAR causes U9 to be loaded with the new values 
for bits 1 through 4 of the Y position. 

Y DAC, Y Summing Amplifier, Y Sample and Hold, Y Integrator, and Y Filter @I@@@;@ 

The Y DAC, Y Summing Amplifier, Y Sample and Hold, Y Integrator, and Y Filter operate in a manner 
identical to that of the corresponding X Line Generator circuits. 

Expand Register 

U14 is a 2-bit Expand Register which provides scale and origin-shift information to the X and Y Line 
Generators. When a new expand value is present on B6 and B8 of the Digital Storage Bus, a positive-going 
edge on LDEXP causes U14 to be loaded with the value of B6 and B8. A high on B6 will cause a scale in- 
crease of 13 percent over normal (the graticule is drawn at normal scale) and an origin shift of 13.6 percent 
of normal scale. A high on B8 will cause a scale increase of 55 percent over normal with no origin shift. A 
high on both B6 and B8 will cause a scale increase of 68 percent over normal and an origin shift of 13.6 per- 
cent of normal scale. 416  and 417  provide buffering from the TTL signals to the analog circuits. 

Reference @ 

U13 provides the reference voltage to the X and Y DACs. The magnitude of the reference voltage is pro- 
portional to the scale of the Line Generator output. For normal scale the reference voltage is nominally 
- 5.12V. For the three expanded scales, the reference may be - 5.8V, - 7.9V, or - 8.6V. 

Y Offset 

The Y Offset circuit supplies a signal to the Y Summing Amplifier such that the output of the Y Line 
Generator will be OV when the Y Register contains all zeroes and no origin shift is present. YOS poten- 
tiometer R43 is used to make the adjustment. 

Long Line Switch Driver @ 

The long Line Switch Driver provides level translation from the TTL signal to the gate signals for 4 7  
and Q8. A high on turns on 4 7  and Q8. 
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Line Generator Timing 

Figure 8-59 shows the timing relationship between the X and Y Line Generator outputs and the drive 
signals. Changes in the X Register, Y Register, and Expand Register occur only during the drawing period; 
that is, when the Sample and Hold circuit is holding. Changes in the signal occur only during the setup 
period; that is, when the Integrator is holding. The length of the drawing period (either 4- or 19-psec) is 
determined by A3A2 Intensity Control. 

Figure 8-59. Line Generator Timing 
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LINE GENERATOR, TROUBLESHOOTING 

The A3A3 Line Generator Assembly converts the digital X and Y display positions from the Digital Stor- 
age processor to analog values and draws lines between them. It positions the characters with respect to 
the graticule and sets the size of the display and graticule. 

A distorted CRT display involving both the horizontal and the vertical components is often caused by 
malfunctions on this assembly. If only the video information is distorted, suspect the A3A8 Analog Digital 
Converter. Drawing of the characters is controlled by the Character Stroke Memory on the A3A4 Memory 
Assembly. 

If both the X and Y channels are distorted, suspect the Expand Register a, Reference @, Long Line 
Switch Driver @ and/or the INTG or SMPL control signals, as these are common to both channels. 

If the positive amplitude at A3A3TP11 is only + 2V, the gate of either Q5 or Q10 has been damaged. 

The Long Line switches Q7 and Q8 can be tested as follows. Set A3A2R12 in the LL position (full CW). 
A3A3TP6 is then a TTL low and the gates of Q7 and Q8 are approximately -15V. With A3A2R12 in the 
fully CCW position, A3A3TP6 is a TTL high and the gates of Q7 and Q8 are approximately -lV. 

If it is determined that any of the Sample and Hold FETs Q1 -Q4 or Q12-Q15 are defective, the best 
procedure is to replace all four since it is not easy to  determine which FET is defective. 

The Digital Storage Test Programs can be used to troubleshoot the analog functions on A3A3. When using 
theseprograms, the LL/SL pot A3A2R12 should be set to the full CW position (LL). The SL (full CCW) 
position should also be examined as it exercises the circuitry at the highest speeds. 

Digital Storage Test Program 5 and the CRT display are used to verify the input Registers and the DACs. It 
is not necessary to remove A3A1 when testing A3A3. The display in Figure 8-60 is the result of a Y DAC 
or Y Register malfunction. Notice that the malfunction causes vertical jumps in the test waveform. A 
defective component in the X channel would cause horizontal jumps. The Signature Analyzer is necessary 
to determine the defective component. 

Figure 8-60. Digital Storage Test Program #5 Display with Defective Y Channel 
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The Expand Register 0 and Reference @ set the VREF levels for the X and Y DACs. This provides both 
magnification and origin shift for the display. As shown in Table 8-2 1, four voltage levels are generated. 
These levels are present when Digital Storage Test Program 3 is usea.  gain it is not necessary to remove 
A3A1.) The reference voltage is measured at A3A3TP8. With A3A2R12 in the LL position and the 
oscilloscope sweep time set to 2 msldiv, the waveform shown in Figure 8-61 will result. In the SL position 
the waveform is identical for a sweep time of 1 ms/div. 

Table 8-21. Reference Voltage Truth Table 

2V/D IV  
2MSIDIV 

A3A2R12 FULLY CW 

U14 pin 3 
U14 pin 11 

L 

Figure 8-61. Reference Voltages 

The following program is useful in troubleshooting problems related to the dynamic operation of the Sum- 
ming Amplifiers, Sample and Hold, and Integrators. It draws a line from the lower left corner of the 
display to the upper right comer and then back to  the lower left. 

1 

Reference Voltage 

Key in the following: 

-5.1V 

H 
H 

@j Comments 
OIWI] TRACE A 
Ill...] TRACE B 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  r;.l;;l Recorder Upper Right WRITE: 
1056 Hz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SkipPage 

-5.8V 

L 
H 

-7.9V 

H 
L 

-8.6V 

L 
L 
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rn Recorder Lower Left . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DSPL ADRS 
0 Hz 

~ e c o r d e r  Upper Right . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WRITE: 
1026 Hz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vector Command 

1056Hz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SkipPage 
jlHSr) ~ e c o r d e r  Lower Left . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DSPL ADRS 
2048 Hz 
j'""'] Recorder Upper right. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WRITE: 
1056 Hz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SkipPage 

The waveforms in Figure 8-62 show the X and Y channel outputs for this program. 

Oscilloscope Settings: TP4 
TP7 

Sweeptime: 10 ps/div 
Ext. trigger: TPlO OV 
Vertical: 

Upper trace: 2V/div 
Lower trace : 1 V/div 

A3A2R 12: Fully CCW 

TPlO 
TP9 ov 

a. Sample and Hold Output 

Oscilloscope Settings: 
Sweeptime: 1 Ops/div 

TP12 ov 
Ext. trigger: TPlO TP5 
Vertical : 

Upper trace: 2V/div 
Lower trace: 1 V/div 

A3A2R 12 : Fully CCW 
TPlO 
TP9 

ov 

b. Summing Amplifier Output 

Figure 8-62. Line Generator X and Y Channel Outputs 
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The + 5V pulse at A3A3TP12 is the "next X" data from the X DAC. In this program the "X shift" value 
from the Expand Register is OV. The "present X" value is the waveform of A3A3TP10. The output at 
A3A3TP12 is AX = "next X" + "X shift" - "present X." The small spikes every Spsec indicate the beg- 
inning and end of the 1 psec sampling period. A3A3TP4 shows the output of the Sample and Hold circuit- 
ry. Note that the output is inverted relative to  the output of the summing amplifier. 

A3A3TP10 shows the result of integrating AX over the drawing period. See the A3A3 Line Generator Cir- 
cuit Description for a more complete descripton of the operation of the Integrator circuit. 
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Table 8-22. A3A3 Line Generator, Replaceable Parts ( I  o f  3 )  

Mfr 
Code 

Z846jO 

56289 
56289 
56289 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

2 8 8  
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

a8480 
28480 
72136 
28480 
72136 

28480 

28480 
28480 
28480 

28480 

28480 
72136 
72136 

28480 
72136 
72136 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
56289 
ZdU10 
28480 

28480 
28480 
28460 
28480 
28480 

28480 
28480 
28480 
28480 
Z8480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
1 8 4 8 ~  
2 8 4 8 ~  
28480 

28480 
28480 
28u80 
28480 
28480 

Reference 
Designation 

1313  

h 3 ~ 3 C l  
A1A3CI 
A 3 ~ 3 C l  
CIAICY 
A lA lCS 

A3A3C6 
A3A3C7 
A3A3C8 
AlA1C9 
ASA3ClO 

ASA3Cl l  
A3A3CI2 
A l A f C l J  
A3A3Cl4 
A3A3CIS 

A3A3Clh 
AIA3CL? 
~ 3 ~ 3 ~ 1 8  
A3A3C19 
AJIJCZO 

A3A3CZl 
~ 3 ~ 3 ~ 2 8  
~ 3 ~ 3 ~ 2 3  
ClAlCZU 
A lA fC1S 

AS43CZb 
A)A3C17* 
ASA3C28 
A3A3Ca9 
A3CBC30 

A3A3CI I  
A IA fC32*  
C3AIC33 
AlC3C34 
A3A3CIS 

~ 3 ~ 3 C 3 6  
A3A3C37 
l 3 A l C 3 8  
ASA3C39 
AlA3C40 

AlA3C41 
A3AlC42 
4313C43 
A3A3C44 
A3A3C4S 

A3A3C46 
A 3 ~ 3 C 4 7  
ASdJC48 
A 3 ~ 3 C 4 9  

A ~ A ~ C R I  
AlA3CR2 
A3A3CR3 
A lA lCR4 
AIASCRS 

C J A ~ C R ~  
A3A3CR7 
AIIJCRO 
AlA3CR9 
I IA3CRIO 

CJA~CRII 
ASA3CR12 
A3AfCR13 
AIASCR~U 
A3A3CRl5 

A3ASCRlb 
A J A ~ C R I  7 
A313CRl8 
A113CR19 
A ~ C ~ C R P O  

AIA3CRZl 
AI43CR22 
A I A I c R C I  
AlA3CR24 
A3AICRP5 

Mfr Part Number 

85662-6001b 

150OlObX~02ObZ 
lSODlO6X902082 
lSODlObX9020~Z 
0160.2251 
0160-22S7 

0160-YO84 
0160-4084 
016o-POeY 
0160-4084 
Olb0.4OB4 

0160-4084 
0160-4084 
0160.4084 
0160-4014 
0160-4084 

OlbO-4004 
0160-4084 
O lb0=4084  
01bO-4084 
0160-4084 

0 1 6 0 . ~ 2 ~ 0  
0160-2250 
D ~ l S F 1 0 l J 0 3 0 0 ~ ~ l C R  
0160-2210 
D M I S ~ ~ O ~ J Q ~ O O W V ~ C R  

0160-2675 

0160-9210 
0160-3995 
0 1 6 0 - i 9 9 5  

0160.1675 

0 lbo -a2So  
D M 1 5 ~ 5 6 0 J 0 3 0 0 ~ V l C R  
D ~ l S ~ Z 4 1 ~ 0 3 0 0 ~ V l C R  

0160-3536 
D ~ 1 5 E 5 b O J 0 3 0 0 ~ V l C R  
D ~ 1 5 F Z 4 1 J 0 3 0 0 w V l C ~  
0160.35f6 
01b0.20~5 

0160-2055 
0160-2055 
0 l b 0 - 8 2 4 1  
0160=2211  
0160-22bY 

0 l b 0 - ~ 2 6 4  
150D225X902012 
d l  60-4084 
0160-4004 

1901-0535 
1901-0585 
1901-9535 
1901-0535 
1901-0535 

1901.0536 
1901-0535 
1901 -0535 
1901-05AS 
1901.0535 

1901.0535 
1 9 0 1 ~ 0 5 3 5  
1901.0535 
1901-0535 
1901-0535 

1901-0555 
1901-0535 
1901-0535 
1901-0135 
1901-0545 

1 ~ 0 1 ~ 0 0 4 0  
1901-0040 
1901-0040 
laOl.UV40 
1901-0555 

Q ~ Y  

1 

3 

2 

I ?  

5 

2 

2 

2 

2 
2 

2 

3 

2 

2 

1 

21  

5 

HP Part 
Number 

85662=60026 

0180-0374 
0180-0374 
0180-0374 
0160-2257 
0160-2251  

0160-4084 
0160-4084 
0160-4084 
0160.4084 
0160-4084 

0160-4084 
0160-4084 
0160.4084 
0160-4084 
0160.4084 

0160-4084 
0160.4084 
0160=4084 
0160-4084 
0160-4084 

0160.2250 
0 160-2250 
0140-0198 
0160*2250 
0140-0198 

0160.16?5 

0160-2250 
0160-1995 
0160-1995 

0160.2675 

0160.2150 
0140-0191 
0 1 4 0 - 0 1 I 9  

0160-3116 
0140-0191 
0140-0199 
0160-3SJb 
0160-2055 

0160-205) 
0160-2055 
0160-2241 
0160-2241 
0160-2264 

0160-2214 
0180-0197 
0160.4084 
0160-4084 

1901-OS3S 
1901-0535 
1901-0535 
1901-0535 
1901-0535 

1901-0535 
1901-OS35 
1901mOS35 
1901-0135 
1901-0535 

1901-0535 
1901-0535 
1901-0535 
1901-0535 
1901-0535 

1901-0535 
1901.0535 
1901-0535 
1901=0935 
1901-0135 

1901-0040 
1~01.0040 
1901-0040 
1901-0040 
1OOl-0515 

Description 
----- 

BOARD AIBEMBLYt LINE GENERATOR 

CAPACITOR-FXD IOUFt- IOX 2OVDC TA 
CAPACITOY-FXD 1OUFt-1OX pOVDC T I  
CAPACITOR-FXD lOUC1-1OX 20VDC TA 
CbPbCITOR-FXD loPF  1.5% 5ooVDC CLR 01-60 
CAPACITOR-CXD lOPC t - 5 %  ~ 0 o V O c  CER Ot-60 

CAPACITOR-txD , l uF  t . 2 0 ~  5OvDC CER 
CAPACITUR-CXD e l U f  +-ZOX SOVDC CCR 
CAPACITOR-CXD .lUP +*)OX SOVDC CCR 
CAPACITOR-FXD ,lUF t-ZOY SOVDC CER 
C A P A C I T O R - C X D  s l u r  1 .20~  S O V D C  C C R  

CAPACITOR-FXD ,IU? t.20X 50VDC CER 
ClPACITOR-CXD ,lUF t.ZO% SOVDC CLR 
CAPACITOR.FXD ,!UP t.20X SoVDC CER 
C A P A C ~ T O R - C X D  Slur t . 2 0 ~  S O V D C  C E R  
CAPACITOR-CXD ,lUF t.10~ SOVDC CER 

CAPACITOR-FxD . ~ U C  t92OX SOVDC CCR 
CAPACITOR.FXD .lUP t.2OX 50VDC CCR 
CAPICITOR-FXD .lUF 1.20% sOVDC CCR 
CAPACITOR-FXD ,lUF t . 2 0 ~  5oVDC CER 
CAPACITOR-CXD ,lUF t.20X SOVOC CER 

CAPACITOR-CXD 5,lPF t- 25PC 5OOvDC CER 
CAPACITOR.FXD 5,lPC t.:zs~C 500vDC CER 
CAPACITOR.FXD 2 0 0 ~ ~  1.5% ~ O O V D C  VICA 
CAPACITOR-FXD S e t P C  1-.2SPC 5UOVDC CER 
CAPACITOR-PxD ZOOPC t -5X  3OOVDC MICA 

CAPACITOR-CXD 39ooPF t - 1 %  3ooVDC MICL 
rCACTORY SELECTCD PART-NOWLLY OPEIU 

CAPACITOR-FxD 5,lPF t-,25PF SOOVDC CCR 
CAPPCITOR-FXD 3900PF 1.10% ZSOVDC CER 
CAPACITOR-FXD 3QOOPF t - 1 0 %  250VDC CER 

CAPACITOR-FXD 39OOPf + - I s  3OOVDC MICA 
rFACTORY SELECTED PART-NOWLLY OPEN 

CAPACITOR.CXD S e l P r  +..ISPC 500vDC CCR 
CAPICITOR-FXD 5bPF 1.5% 3OOVDC MICA 
CAPACITOR-CXD 140PP 1.5% 3OOVDC MICA 

CAPACITOR-FXD 62OPF t -5X  lO0VDC NICA 
CAPACITOR-FXD 56PF 1.5% 3OOVDC MICA 
CAPACITOR-CXD 240PC t . 5 ~  ~ o o V D C  MICA 
CAPACITOR-FxO b2OPC t - 5 %  IOOVDC MICA 
CAPACITOR-CXD ,0 iUF t 8 0 - 2 0 %  l00VDC CCR 

C&PACITDR-FXD .OlUF t 8 U - l o t  1OOVDC CER 
CAPACITOR.FXD .oIUF +no-20% 1ooVDC CER 
CAPACITOR-FXO 2.2PF t-,25PC 500VDC CER 
CAPACITOR-CXD 2.2PF t-,25PF SOOVDC CER 
CAPACITOR-CXD POP? 1.5% SOOVDC CER 0 t - 3 0  

C ~ P A C I T O R - c x u  ZOCF t . 5 ~  S O O V D C  C C R  01-30 
CAPACITOR-PXD 2,2UF*-IOX 2OVDC TA 
CAPACITOR'FXD . lUF t-2OX 50VDC CER 
CAPACITOR-CXD .IUF t - 2 0 %  50VOC CER 

DIODE-SCHOTTKY 
~IODE-8CHOTTKY 
DIODE-SCHOTTKY 
DIUDE.SCH0TTKY 
DIODE-SCHOTTKY 

DIODE-SCHOTTKY 
D1ODE.SCHOTTKY 
DIODE-BCPOTTUY 
DIODE-SCHOTTKY 
DIODE-SCHOTTKY 

D10DE.SCHOTTKY 
DIODE.SCHOTTKY 
DIODE-SCkUTTKY 
OIOOE.SCHDTTKY 
DIODE-SCHOTTKY 

DIODE-SCUOTTNY 
DIODE-SCHOTTKY 
DIODE-SCHOTTKY 
DIODE-SCkOTTUY 
DIODE-SCHOTTKY 

OIODE.SHITCHING 30v 5 u M  22s  90.35 
DIODE-SNITCHING 30V 5 1 1 ~ 4  ~ N S  00.35 
O IODE-~* ITCHI~G 3 0 ~  50mA 2NS 00-35 
DIODE-BhITCHIYG 30V SUWA ZNS DO-35 
DIODE-SC*OTTKY 
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Table 8-22. A3A3 Line Generator, Replaceable Parts (2 o f  3 )  

Reference 
Designation 

A343CRZb 

A3C3Ll 
A343L2 
A3A3LS 
A3A3L4 
A3A3L5 

A 3 ~ 3 L 6  
A3A3L7 

A 3 A 3 ~ l  
ASA302 
A34303 
A34304 
4 3 ~ 3 0 5  

A IAJQb 
A31307 
A3A108 
A3A309 
AJA3Q10 

A3A3Ql l  
A l A f Q l 2  
A3A3013 
AJA3014 
AJA3015 

A 3 ~ 3 0 1 b  
ASA3017 

~ 3 ~ 3 R l  
A3AIR2 
AJA3R3 
AsA3R4 
A3A3RS 

A3A3Rb 
A3A3R7 
A3AJR8 
A3A3RO 
A 3 A 3 ~ 1 0  

A J A 3 R l l  
A3A3Ri2 
A 3 ~ 3 R l 3  
AlA3R14 
I I A 3 R l S  

A3A3Rlb 
A3A3Rl7 
43A3R18 
A 3 ~ 3 R l 9  
A ~ A ~ R E O  

A 3 ~ 3 R 2 1  
I l A 3 R 2 2  
~ 3 ~ 3 ~ 2 3  
A3A3RpU 
A3A3R25 

A 3 ~ 3 R 2 6  
A3A3Rz7 
A3A3RZS 
A3A3R29 
A3A3R3O 

A3131331 
AIAIR3Z 
AIASR33 
A3A3R34 
A3A3R35 

A3A3R3b 
AIA3R37 
b l A I R 3 8  
A3A3R39 
A ~ A ~ R P O  

A J A ~ R ~ ~  
L3A3R42 
A3b3R43 
A3AIR44 
A l A l R 4 5  

A3l3R46 
A3 AIR47 
A3 AIR48 
A3A3R49 
AfAlRSO 

Mfr 
Code 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 

01295 
01295 
01295 
01295  
18324  

28480 
28480 
28480 
28480 
18324 

28480 
01295 
O l 2 W  
OlZ9S 
01295 

28480 
28480 

8 
28480 
24546  
28480 
28480 

28480  
28480 
28480 
28480 
28480 

28480  
24546  
28480 
28480 
28480 

03888 
24546  
28480 
24546 
24546 

24546  
24546 
24546 
24546  
2454b 

24546  
28480 
28480 
28480 
28480 

03888 
24546 
24546  
24546 
24546  

24546  
24546  
24546 
24546  
24546  

24546 
24546  
28480 
24546 
24546 

24546 
28480 
28480 
24540 
24546 

Mfr Part Number 

1901-0040 

9140-0210 
9140-0210 
9100-1618 
9100-1620 
9 1 0 0 - l b l 8  

9100-1120 
9100-1618 

2N5245 
ZN5245 
2N5245 
1N5241  
8 D a l 5  

1855-0010 
1855-0020 
1855-0020 
1853-0034 
80215  

1855-9050 
215245 
2NS245 
2N5145 
2N524J 

1 1 ~ 3 - 0 0 3 4  
1851-0034 

2100-335) 
2100-ss57 
C4-1f8.10.19bR-~ 
2100-3207 
2100-3207 

2100-1214 
2100-3351 
2100-3s ) l  
2100-32?4 
069I-SSSO 

0698-5150 
C4-1 /8-T0-1962- t  
0698-5350 
0698-5350 
0698-7695 

PME55-1/8-T0-14Rl-F 
C4-118-TO-2611-? 
0698-%350 
C Y - I ~ ~ ~ T O - ~ O O Z - C  
~ 4 - 1 / 8 - ~ 0 - 5 1 1 1 - t  

C ~ - ~ / S - T O - ~ S O Z - F  
~ 4 - 1 / 8 - f 0 - 1 9 b R - t  
c4 - l f e -TO-2151- t  
C 4 - 1 / 8 ~ T O ~ l I O l - t  
C4-1/8-T0-3832-C 

c4-1/8-T0-1212-C 
0698-5350 
0698-58SO 
0698-5150 
0698.7095 

p ~ E 5 5 - 1 1 8 - ~ 0 - 1 4 ~ 7 - P  
C4-1/8-T0-1002-r 
C 4 - l f 8 ~ T O - ~ b l l - F  
c U - l / 8 - l 0 - 1 0 0 2 - f  
C4-1/8-T0-1782-? 

C4-1/8-T0-5111-? 
C4-1/B1~0-19bR-t 
C4-1/8-TO-2lSl - f  
~ 4 - 1 / 8 - ~ 0 - 1 9 6 2 - F  
~ ~ - 1 / 8 - i o - l q b z - t  

~4 -1 /8 -T0 -1962-C  
C4-1/8-TO-l9b2-F 
2100-1354 
Cu-1/8-T0-19b2-C 
C4-l/B-TO-101-F 

~4 -1 /8 -T0 -1002-F  
0698.690 
0698-6963 
C4-1/8- t0-237l -C 
CU-1/8-TO-1101-F 

HP Part 
Number 

1 9 0 1 ~ 0 0 4 0  

9140-0210 
9140-0210 
9100-1618 
9100-1620 
9100-1618 

9100-1620 
9100-1618 

1855-0081 
1855-0081 
1855-0081 
1055-0081 
1855-0241 

1855-0050 
lSS~-OOZO 
1855-0020 
1853-0034 
1855-0241 

1855-0050 
1855-0081 
1855-0081 
1855-0081 
1855-0081 

1853-0034 
1853-0034 

2100-3356 
21  00-31S7 
0698-1440 
2100-3207 
2100-3207 

2100-3274 
2100-3351 
2100-3351 
2100-1274 
0698-53sO 

(1698-5150 
0698-3151  
0698.1350 
0698-5150 
0698-7095 

0690.3428 
0698-0085 
0698.5350 
0757-0442 
0757-0438 

0757-0462 
0698-3440 
0691)-0084 
0757-0424 
0698-3161 

0757-0444 
0698-5150 
0698-5350 
0698-5350 
0698-7095 

0698.3428 
0757-0442 
0698-0085 
0757-0442 
0698-1136 

0757-0438 
069803440 
0698-0084 
0698.3157 
OLPO-3157 

0698-3157 
0698-3157 
2100-5354 
0690-3157 
0757-0401 

0757-0492 
0698.6963 
0698.6965 
0698-3150 
0757.0424 

Q ~ Y  

2 

3 
2 

8 

2 

2 
2 

3 

1 
1 
3 
2 

2 
a 

S 

6 

2 

2 
2 

4 
3 

1 

3 
2 
1 

1 

1 

1 

1 

2 

1 

Description 

DIODE-SWITCMING 30V SOMA 2N8 DO-35 

COIL-MLD LoOUW SX Q * ~ u  ,155DX,37SLG-NOM 
COIL-MLD 100UH 5X Q.50 .lS5DX.375LG-NOM 
~~IL-MLO 5.6UM &OX 0.45 ,155DX.375LO-NOM 
COIL-MLD 15UM 10% 0.65 ,1550~,375LG-N0M 
COIL-MLD 5,bUH 10% 0845 ,lSSDX,375LG-NOM 

COIL-MLD 15UH l o x  0.65 ,155DX.37SLG-NOM 
COIL-MLD 5,bUM LOX Qm45 .t55DX.375LG-NDM 

TRANSISTOR J-CET N-CMAN 0-MODE 8 1  
TRANSIITOR J-FET N-CWAN 0-MODE 8 1  
TRANSI8TDR J-CET N-CMAN 0-MODE 8 1  
TRANSI8TOR J - t E l  N-CHAN D-MODE S I  
TRAN8IITOR MOIFET N'CUAY E-MODE 10-72  8 1  

TRANSISTOR-J?ET DUbL N-CUAN D-MODE 8 1  
TRANBISTOR J-FET N-CHbN D-MODE 10-18 8 1  
TRANSISTOR J-FET N-CHAN D-MODE TO-18 8 1  
TRANSISTOR PNP 8 1  TO-18 PD8360MW 
TRANSISTOR MD8CCT N-CMAN E-MODE 10.72 8 1  

TR4NSISTOR.JFET DUAL N-CMAN 0-MODE 8 1  
TRAN8IlTOR J-FET N-CHAN 0-MODE $ 1  
TRIN818TOR J-PET N-CHAN 0-MODE 8 1  
TRANSISTOR J-FLT N-CMAN D-MODC S1 
TRANSISTOR J-FLT N-CHIN D-MODC 8 1  

TRAN8ISTOR PNP 8 1  10 -18  POm3bOMW 
TR~NSISTOR PNP 8 1  TO-18 PD8360MW 

RE~ISTOR-TRMR 2OOK l o x  c SIDE-ADJ 1-TRN 
RESI~TOR-TRMR SOOK IOX C 8IDE-ADJ 1-TRN 
REIISTOR 196 1% ,125W C TCmO+-LOO- R N  
RESI8TOR-TRMR 5K 10% C SIDE-ADJ 1 T 
RESI~TUR-TRMR 5K l o x  C 8IDE-ADJ 1-TRN 

RE~ISTDR-TRMR ion  !OX C SIDE-ADJ 1-TRN 
RESISTOR-TRMR 500  L U X  c SIDE-ADJ 1-TRN 
RESISTOR-TRMR 500  10% C SIDE-ADJ 1-TRN 
RESISTOR-TRMR 1 0 ~  LUX C SIDE-A~J 1-TRN 
RESISTOR 2.613K ,1X ,125W TCmOt-25 

REIISTOR 2,613K , lX ,125P ? TC*O+-25 
RESISTOR 19,bK 1% ,125W F TCm0+-100 
RESISTOR 2.613K .lX ,125W F TC*Ot-i?5 
RESISTOR 2,613K , l X  ,125W F TC*Ot-25 
RESISTOR 11K ,25X ,125W f TCmOt-50 

RESISTOR 14.7 1X ,125W F TC*O+-LOO 
RESISTOR 2 . 6 1 ~  1% ,125H F TCmO+-100 
RESISTOR 2.613K .1X . lZSk  TcmOt-25 
RESISTOR !OK 1 %  ,125w F TC*Ot-100 
RESISTOR 5 . 1 1 ~  1% , 1 2 5 ~  F T C ~ O + - ~ O O  

RESISTOR 15K 1% , 1 2 5 ~  P TCmO+-100 
RESISTOR 196 1X lZ5W F TC80+-100 
RESISTOR 2 . 1 5 ~  1; , 1 2 5 ~  F TCmOt-100 
RESISTOR 1,lK 1% , 1 2 5 ~  F TC*Ot-LOO 
RESISTOR 30.3K 1% ,125W F TC*0+-100 

RESISTOR 1P.lK 1X ,125W f TC*01-100 
RESISTOR 2 .b l lK  , lX  ,125W C TC*Ot-25 
RESISTOR 2.613K . lX  ,125W f TC*Ot-25 
RESISTOR 2,613m ,1X ,125W ? TC*ot-ZS 
RESISTOF I l K  - 2 5 %  ,1251 F TC*o+-50 

R E S I S T O R  14.7 1% , 1 2 5 ~  F ~Cm0+-100  
RFSISTOR I o K  1X , 1 2 5 ~  F TC.01-100 
RESISTOR 2,blK 1X ,125R F TCWOt-100 
RESISTOR 1 0 1  1X , 1 2 5 ~  F TCmu+-100 
RESISTDQ 17,BI 1% , 1 2 5 ~  F TC.01-100 

RESISTOR 5,111 1X ,125h F TC*Ot-100 
RESISTOR i 9 b  1X ,125W P TC.01-100 
RESISTOR 2 15K 1 %  ,125H C TC*O+-l0U 
RESISTOR 1 4 . 6 ~  1 %  ,125W F TC*0+-100 
PESISTOR 1 9 . 6 ~  1 x  , 1 2 5 ~  P ~ c m o t - 1 0 0  

RESISTOR 1 9 . 6 ~  1% , 1 2 5 ~  F T[.Ot-100 
RESISTOR 19.bK 1% .125w F lC.U+-100 
RESISTOR-TRMR SOK l o x  C BIDE-ADJ I-TRN 
RESISTOR 19,bK 1X ,125k F TC80t-100 
RESISTOR LOO 1% ,125W TCmOt-100 

RESISTOP 10K 1% ,125w C TC*0+-100 
RESISTGR 5,55K , lX ,125H F TCrOt-25 
RESISTOR 5 . 5 5 ~  .I% , 1 2 5 ~  F TCmot-25 
RESISTOR 2.37K 1% ,125W ? TCmUt-IOU 
RESISTOR 1,lK 1X ,125W F TCmOt-100 
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Table 8-22. A3A3 Line Generator, Replaceable Parts (3  of 3) 

Reference 
Designation 

AJA3R51 
AxA3R52 
A3A3R53 

A1A3TC1 
ASA3TP2 
ASAITP3 
AJAlTC4 
A3ASTC5 

A3A3TCb 
A ~ A ~ T C ?  
A3AlTC8 
A3A~TC9 
A3A3TP10 

!!AI!:P:1 
ASA3Ul 
A3A3U2 
A3A3U3 
A3A3U4 
AJASUI 

A3A3Ub 
A3A3U? 
ASA3U8 
A 3 ~ 3 U 9  
ASA8UlO 

ASA3u i i  
ASA3UlZ 
A 3 A f U l l  
A3A3U14 
A$AJUiS 

A3A3YRl 
A J A ~ V R Z  

Mfr 
Code 
24546 
24546 
24506 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
2983) 
29832 
29832 
28480 
01295 

01295 
29832 
28480 
01295 
01295 

29832 
29832 
27014 
01295 
01295 

28480 
04713 

28480 
28480 

Mfr Part Number 

C4-1/8-10-215I-F 
C4-1/8=T0-825R-C 
C4-1/8-T0-5l l l . f  

0360-0535 
0360-0535 
0360-0535 
0360-0535 
0360-0535 

0360-0535 
0360-0535 
0360-0535 
0360-0535 
0360-0535 

0360-0535 
0360-0535 
1321 
1322 
1321 
1826-0448 
SNIYLI298N 

8N74L8174N 
1321 
1826-0448 
SN74L8298N 
5N74L5174N 

1321 
1322 
LM3tBH 
8N74L8115N 
8 ~ 7 4 L 8 6 0 N  

1902-SO16 
lNB2S 

1480-0071 
4040-07s l  

HP Part 
Number 

0698-0084 
0757-0421 
0757-0438 

0360-0535 
0360-0535 
0160-0515 
0360-0135 
0160-0535 

0360-0531 
0310-0535 
0360-0535 
0360-0135 
0160-0535 

0360-0935 
0360-0535 
1826-0079 
1826-0089 
1826-0019 
1826-0048 
1820-1444 

1820-1196 
1826-0079 
1826-0448 
1820-1444 
1820-1 196 

1826-0079 
1826-0089 
1826-0081 
1820-1195 
1820-1197 

1902-3036 
1902-0686 

1480-0073 
4040-0751 

Ow 

1 

12 

4 
2 

2 
2 

2 

1 
1 
1 

1 
1 

2 
2 

Description 

RESIITOR 2 15K 1% 125W r TClO+-I00 
R E S I ~ T O R  8 i 5  l x  . l i 5 w  F TC.O+-IOO 
REIIBTOR 5.11K I X  ,125N f TC10+-100 

TEUMINPL l E 8 T  POINT PCB 
TERMINAL TEST POINT PCB 
TERMINPL TEST POINT PCB 
TERMINAL TEST POINT PCB 
TERMINAL T E ~ T  POINT PCB 

TERMINAL 1 ~ 8 1  POINT PCB 
TFRMINPL TE8T POINT PCB 
TLRMINPL TE8T POINT PCB 
TERMINAL TC8T POINT PC8 
TERMINAL TEST POINT PCB 

TERMINAL TE8T POINT PCB 
TERMINAL TEST POINT PCB 
I c  2625 OP AMP 10-99 
I C  252s OP AMP 10-99 
I C  2b25 DP AMP 10-99 
I C  DIGITAL-AMLOG CONV 7 5 2 0  
I C  MUXR/OATA-BCL TTL LB 2-10-!-LINE QUAD 

IC f F  TTL L 8  0-TYPE POB-EDGE-TRIG COM 
l c  2625 OP AMP 10-99 
I C  DIGITAL-AMLOG CONV 7 5 2 0  
IC MUXR/DATA-BEL TTL LB 2-TO-1-LINE QUAD 
IC CC TTL LB 0-TYPE POS-EDGE-TRIG C O M  

I C  2b25 OP AMP 10.99 
I c  2525 OP AMP 10-99 
IC 318 OP AMP 10-99 
I C  f F  TTL L 8  0-TYPE Pod-EDGE-TRIG COM 
IC G A T E  TTL LO NAND QUAD 2-INP 

DIODE-ZNR 3.lbV 5 %  00.7 PDm14N TCl-.064% 
DIODE-zNR IN825  b.2V 2X DO-7 PD8.4W 

A313 MI8CELL4NCOUS PART8 

PIN-ROLL ,062-IN-DIA ,25-IN-LG BE-CU 
EXTRACTOR-PC BOARD URN POLYC 
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A3A3 
LINE GENERATOR 

WAVEFORM CHECK U 4 

156P. 
CHECK T P 9  & T P l 0  9159. RIHR.~~'~ ~ 7 1 2  
*TO O B T A I N  WAVEFORMS SHOWN ,S*PZHZ. CHfl3*;$ o w e 1  
F O R  T P 4 , 5 , 7 & 1 2 ,  Rll(X) & PO IH. C5%*M,9 P3821) 

C55F. P903. 
~ C U U * O ~ R P O ~ ~  

C FSZR. LIFBI.~ 
OHUOm 

LIFT R 1 1  , TP12 ( X )  

L G X  TPl0 

;;;:I YE1 
0v 

20 o9.r 

c3Lk3 K11 
0001U. 

I 1  

A 3 A 3  EhpI] 
U12 

, 9 1 1  

r A c t t v e  

P 1 P 2 
- 7 5VDC 001U 

36 I . . 0 . .  
36 

0 . .  

Figure 8-63. A3A3 Line Generator, Signature Analysis Troubleshooting Diagram 

WAVEFORM CHECK 

Spectrum Analyzer Connections: 
Jumper A3A7TP6 to A3A7TP4 
Jumper A3A6TP3 to A3A6TP6 
Adjust A3A2R12 LL fully CW 

Signature Analyzer Connections: 

None; not required 

A3A3 CHECK 

Spectrum Analyzer Connections: 
Adjust A3A2R12 LL fully CW 
Ground A3A7TP6 
Jumper A3A6TP3 to A3A6TP6 

Signature Analyzer Connections: 

CLOCK f to A3A6TP4 
START 1 to A3A6TP2 
S T O P 1  to A3A6TP2 
Probe GND to A3A3P2- 16 

Unless otherwise indicated, connect Signature Analyzer POD and Probe ground leads to any conve- 
nient ground and make sure HOLD and SELF TEST pushbuttons are out. 

Press A3A7S1 after completing connections for each test or check. 

Refer to Figure 8-1 for explanation and instructions for use of signature analysis diagrams. 

Refer to A3 Digital Storage Block Diagram for further troubleshooting information. 
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D~gitally Remastered by ArtekMedia O 2002-2006 

D / G /  ~ A A L  
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Dtijtally Remastered by ArfekMedia 2002-2OU6 

D / G / T L I I  S T O S A G E  
A3A3 , ~ J E  G,Fi/,=FF,LiGF MOTHERBOARD I N T E N S I T Y  

I-- 
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A X  
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C O N T R O L  
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D/gita//y Remastered by ArtekMedia O 2002-2006 

Table 8-23. ASA3  Lir~e  Gelzerator, Co1n/)o11ellt Locutor Table 

LINE GENERATOR 

- 
Reference 
Designator 

C1 

C  2  

C3 

C4 

C  5  

C6 

C7 

C  8  

C  9 

C10 

C 1 1  

C12 

C13 

C14 

C15 

C16 

C17 

C18 

C19 

C20 

C21  

C22 

C23 

C24 

C25 

C26 

C27 

C28 

C29 

C30 

C3 1 

C32  

C33 

C34 

C35 

C36 

C37 

C38 

C39 

C40 

C4 1 

C42 

C43 

C44 

C4 5  

C46 

C47  

C4 8 

C49 

= - - J U10 1 I w T 1 YOS 
\ R 4 3 @  

Figure 5-65. A3A3 Line Gelzerator, Corrzponerzt Locat io~z~ 

Location 

B 4  

8 4  

B  4  

C  3  

C  3 

C 1 

C  2  

C  3  

Reference 
Designator 

C R 1  

C  R  2  

C R 3  

C R 4  

C R 5  

C R 6  

C R 7  

C R 8  

B  1  

6 2  

C3 

B  3  

C 1  

C2  

8 3  

B  1 

€32 

C  3  

B  3  

B 2  

B  3  

C  1 

C2 

B 2  

8 2  

C  1 

C  1 

C  1 

C 1  

6 1  

B 1  

6 1  

B  1 

C  1 

C  1 

C 1  

C 1  

B 1  

B  1  

C4 

C4  

8 4  

C 1  

B 1  

C  2  

C  2  

C3  

C  3  

C  2  

Location 

C4 

C4  

C4  

C  3  

C4  

C4  

C  3  

C  3  

C R 9  

1 1 0  

C R l l  

C R 1 2  

C R 1 3  

C R 1 4  

C R 1 5  

C R 1 6  

C R 1 7  

C R 1 8  

C R 1 9  

C R 2 0  

C R 2 1  

C  R  22  

C R 2 3  

C R 2 4  

C R 2 5  

C R 2 6  

L 1 

L 2  

L 3  

1 4  

L 5  

L 6  

L 7  

Q1 

Q 2  

Q  3  

Q 4  

Q 5  

Q 6 

Q 7  

Q 8  

Q 9  

4 1 0  

Q 1 1  

4 1 2  

4 1 3  

Q 1 4  

4 1 5  

Reference 
Designator 

4 1 6  

Q 1 7  

R  I 

R 2  

R  3  

R  4  

R  5  

C  3  

C4  

C  3  

B  3  

C  3  

B  3  

C  3  

C  3  

8 3  

6 3  

B 3  

Location 

8 2  

6  3  

C  3  

C3  

8 4  

C  3  

C  3  

R  6  

R  7  

R  8  

R  9  

R 1 0  

R  11 

1 R 1 2  

R 1 3  

R 1 4  

R 1 5  

R 1 6  

Reference 
Designator 

R 4 8  

R 4 9  

R 5 0  

R 5 1  

C  3  

C  2  

8 2  

8 2  

C3  

C  3  

C  3  

C  2  

C  2  

C2  

C 1  

Location 

B 2  

8 2  

B 2  

C  2  

C  3  

B 1  

C  2  

C  2  

B 1  

B 2  

C  2  

8 4  

8 4  

C 1  

C 1  

B  1 

6 1  

S 2  

C2  

C  2  

C  C2 2  

R  1 7  

R  1 8  

R 1 9  

R 2 0  

R 2 1  

R 2 2  

R 2 3  

H 2 4  

R 2 5  

R  26 

R 2 7  

R 2 8  

R 2 9  

R 3 0  

R 3 1  

R 3 2  

R 3 3  

R  3 4  

1136 

' 

T P 2  

TP3  

T P 4  

TP5 

TP6  

T P 7  

TP8  

TP9  

T P l O  

T P l l  

T P 1 2  

::: 
T P 1  

C  1 

C2  

B 2  

C  2  

C  2  

8 1 

B  2  

8 2  

B  2  

B 2  

8 2  

8 2  

C  2  

B  2  

:: 1 
C 1  

C 1  

B  3 

C3  

B  3  

C  3  

8 2  " I 
:: 1 
B  3  I 

D 2  

C  2  

C 2  

C  3  

B 2  

8 2  

B  3  

B  1 

A 1 

A 3  

A 3  

C  2  1 C2  

C  1 

R35  1 B 3  

U  1 

U  2  

U 3  

"4 

U 5  

U 6  

U 7  

US  

U 9  

U 1 0  

U 1 1  

U 1 3  

u12 

U 1 4  

U 1 5  

V  R  1 

V R 2  

C 1  

C  2  

C  3  

C  3  

C4  

C4 

C  3  

8 3  

C4  

C4  

81 

B  2  

8 3  

8 3  

6 3  

8 3  

B  3  

8 

8 1  

I z I B l  

R 3 9  

R 4 0  

R 4 1  

R 4 2  

R 4 3  

R 4 4  

R 4 5  

R 4 6  

R 4 7  

8 2  

B 2  

C  2  

C  2  

D 4  

C  3  

C  3  

C3  

C  3  
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D~gitally Remastered by ArtekMedia 0 2002-2006 

. ' \ .  . , ~ '  Q 

02-1 ( / N )  C H A R  :-7- 

PZ-20 ON) LDCHAR. 
PZ-zn ( / ~ l  LDX 

P 2 - / O  5 d  - 
PZ-28 5 1  

P Z - l i  8 2  

P2-29 8 3  

PZ-/d 8 4  D 

P2-30 85 

P2- /3  0 6  

PZ-3 /  a7 - 
P2-/4 8 8  

P2-32 5 9  i 

P Z - / P  I/Nl LDEXP 

P Z - Z I  (/N) L D Y  

P.? - / 7  ( I N )  f 5 V [? 

P2 -/6, PZ-34 DGND 

I-4,7-/5,/7,/9-29,31 GND 
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D~gitally Remastered by ArtekMedia 2002-2006 

- ~C 

L ~- , 
/ KEFERENCI  LIPS/c$/JLITOP.I  / J ' T n ' l l  

764,s A J S E M B L Y  APE A b f i R C V / A  TEC 
P / ? E F / X  A e B R E l / / L  T / O N  WITH A ZSPMBLY 
N U M B E R  F O R  C O M P L E T E  P E F E R E N C E  
G E S l C N A  T O R  

i WLP SS 0 TKE*?W/St  / N O / C A  TED 
KEZ/STANCE /N o ~ / r l s  i n )  
C A P A C l T A N C E  /N M , C R O F A 4 A D S  'UFJ 

, ,*dLuCTANCi /N M / C R O Y E N R / E S  

3. AS TERIJK ( X I 2 E N O  T E S  F A C T O R Y  
S E L E C T E D  C O M P O N E N T  ; T Y P / C A L  
VALUE /.s SHCWN PEFER r o  SECT/ON 
V F O R  P / / J G t  OF VALUES 

4 M N E M O N I C S  T A B L E .  

M N E M O N I C  D E S C / P T / O N  

X S L  X S H O R T  L / N E  
1 X L L  x LON* L / N E  

/N TG / N T E G  R A  T E  
i 0 W= /NTEGATZ 

Y S L  
Y G  Y L O N G  i / N E  
L L  LOW= L O N G  i/NE 

H L D Y  H O L D  Y 
LCi Y L / N E  G € N  Y POS/T/ON 
L G X  L / N E  G E N  A P O S / T / O N  
K L D X  , H O L D X  
S M P L  1 S A M P L E  
A X  D E L T A  X 
P Y D E L T A  Y 

L O A D  X REG/JTER 
L O A D  Y R.€G/STEA? 
L O A D  E X P A N D  e S C i / S T E R  
C H A P A C T E *  M O D E  1 
L OAP CHARACTER R E G / S T E P  
D / G / T A L  8 T O R A G E B U . S  

s /rs  0 - 9  

5. M E N 7  45 A N D  M O D S  Qm&€ FETJ N - C h ' 4 N N E L  WITH THE E N H A N C E -  

F O L L  0 W / N G  P / N  C O N F I G  U C A  T / O N  
(TOP V/E w)  . n 

6 UNLESS OTll€RW/SE /rUYCAT6D, LOGlC L M L S  
ARE f2 TTL OV : TO + z O Y I L O G / C  " I * = x / G X  

OV TO +O.BY-L@/C "OU=LOW 

7. C 2 7  AND C3L FAC7WY SELhCTRD FCW 

O P T / M W  XRFORMMC W D  M Y  N O T  
.3€ r n I S C U 7 .  

8 TES r CWDI T/ONS ro o u r . / u  THESE 
WVEFORhlS ARB A 3  FOLLOWS ' 
/ ,?orfir6 r ~AZR/Z TO FUL c w F P S I ~ O N  
2 SHORT A3f i6TPS TO A J A 6 T P 6  
3 SHORT 45.47 T e  7U 8367 7P6 

10 L/FT R /O  AND U J 6  T63 7 CONGlNOfi5 
FROM NOTC 8 . 

Figurr 8-66 ASAS Lirze Gerlerutor. Schcl~latic IJiagrur?~ 

8-1 7318-1 74 
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A3A4 MEMORY, CIRCLIIT DESCRIPTION 

A3A4 Memory contains 4096 12-bit words of random-access memory (RAM) storage and 2048 8-bit words 
of read-only memory (ROM) storage. 

4K x 12 MEMORY @ 

Each of the RAMs U1 through U12 contains 4096 bits of storage. Stored in memory are all data that may 
be displayed on the CRT, including display annotation data (center frequency, reference level, etc.), grati- 
cules, characters, and Trace A, Trace B, and Trace C data. 

Character Stroke Memory @ 

U13 is a 16,384-bit ROM in which is stored the stroke description of each character: the length and 
direction of each stroke required t o  "draw" a character and blanking data. 

Memory Address Register @ 
U 16 and U 17 hold the address during memory access. 

Memory Data Register @ 
U15 and U18 hold data while i t  is being written into memory. 

Memory Output Buffer @ 
U14 and U19 are buffers to output memory data onto the Digital Storage Bus. 

Chip Enable Driver 0 
U20 provides a 12-volt clock driver for the RAMs. 

Stroke Counter @ 
U22 is a 4-bit counter used in the character display routine. 
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A3A4 
MEMORY 

. U 1 . . U2 . . . . . . U3 . . U 4 . . U 5 . . US . . u 7 . . -g8 . . U9 U l 0  U11  . .U12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tl2V. . . . . . . . . . .iooq . .FSS~ . .UVFF . .RISZ . .qsi~ . .CSZY . .m;gi . .siuo . .s;w; . .;,R?! . .~~!59 . 
8 1 

.068Z & ~ S S  *&F 6u's's"l el?& 613%~ 66f29 29 .590U 6U5CP 6 6 i l H  63525 6CIHB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
BEFORE REPLACING A.NY RAMS ( U l - U 1 2 ) ,  VERIFY U13, U17,  +12V,  -5V  & CE(12V)  

U13 
U16 U17 U19 

A 3 A 4  
Y6FP. W6FP 0000. I 

( A )  MEMORY CHECK 

I RHCOWQ 

6RCF6 I F046 ............ 29Rfl. RIMI* TO TEST B CHECK ON 
H 3 3 R l  HRUl76 

• 6CC6+,, ( C )  ADDRESS REGISTER 
( B )  

CHAR ROM ~~~~:""""' • 
P 1 0000. 2C9P. 5VDC 46FP 

u000.0000. 
I RHC. K9P. 

5VDC 2CgP ZCqP. 0000. 
ZC9P. 

Figure 8-67. A3A4 Memory, Signature Analysis Troubleshooting Diagram 

(A) MEMORY CHECK (C) ADDRESS REGISTER 

Spectrum Analyzer Connections: 

Adjust A3A2R12 LL fully CW 
Connect A3A7J1 Jumper to pins 3 and 1 2 
Jumper A3A7TP3 to A3A7TP6 
Jumper A3A6TP3 to A3A6TP6 

Signature Analyzer Connections: 
CLOCK J to A3A7TPl 
S T A R T 1  to A3A6TP2 
STOP 1 to  A3A6TP2 
Probe GND to A3A4P1-16 

(B) CHARACTER ROM 

Spectrum Analyzer Connections: 
Adjust A3A2R12 LL fully CW 
Connect A3A7 J 1 Jumper to pins 3 and 12 
Jumper A3A7TP3 to A3A7TP6 
Jumper A3A6TP3 to A3A6TP6 

Signature Analyzer Connections: 
CLOCK f to A3A4P1-21 
S T A R T 1  to A3A6TP2 
STOP 1 to A3A6TP2 
Probe GND to A3A4P1-16 

Spectrum Analyzer Connections: 
Adjust A3A2R12 LL fully CW 
Connect A3A7J1 Jumper to pins 3 and 12 
Jumper A3A7TP3 to A3A7TP6 
Jumper A3A6TP3 to A3A6TP6 

Signature Analyzer Connections: 
CLOCK J- to  A3A4P1-23 
S T A R T I  to A3A6TP2 
S T O P 1  to A3A6TP2 
Probe GND to  A3A4P1-16 

Unless otherwise indicated, connect Signature Analyzer POD and Probe ground leads to  any con- 
venient ground and make sure HOLD and SELF TEST pushbuttons are out. 
Press A3A7Sl after completing connections for each test or check. 
Refer to Figure 8-1 for explanation and instructions for use af signature analysis diagrams. 
Refer to A3 Digital Storage Block Diagram for further troubleshooting information. 
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D/G/ TA L S T O R A G E  
M4/N C O N T R O L  MOTHERBO~RD A3 A4 /t;lEMOA Y -- -- -- 
-6--1 I 
I I ; I  A3A10-7 r -- --I I 

I-- -- -- -- 
SER/AL P R E N X :  / 8 2 6 A  DATE:  APA/L /978 
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D~gita//y Remastered by ArtekMedia 0 2002-2006 

T u b i ~  8-24. A3A4 Mertzory, Replaccablc Purts 

A3A4 
MEMORY 

Reference 
Designation 

ASAU 

ASAUCl 
A3AUCZ 
A3AUC3 
A3AUC4 
A1A4CS 

I3AUCb 
A3A4C7 
ASAUCb 
ASAUCO 
A3AUClO 

A 3 4 4 C l l  
A3AUCl2 
A3AUCl3 
43AUClU 
L S A u C l S  

ASAUClb 
A 3 A 4 C l 7  
A3AUC18 
ASAYC19 
A34UCZO 

A ~ A U C Z ~  
AJAUCIZ 
ASAUC23 
A3AUC24 
A3AUC2S 

A3AUCZb 
ASAUCZ? 
ASAUCZ8 
A3A4C29 
A3A4C30 

A S A 4 C l l  
PJAUCSZ 
A3AUC33 

ASAULl 
A ~ A U L L  

A34URl  

ASAUUl 
A3APU;I 
PSAYUS 
ASAUU4 
A3AUUS 

A3AUUb 
A3APU7 
A3A4U8 
AIAUU9 
A3AUUlO 

A 3 b u U l l  
A 3 A U U l t  
b 3 4 4 U 1 3  
ASAUUlU 
A ~ ~ U U I S  

A3PUUlb 
A l A U U l ?  
43A4U18 
A3AUU19 
ASAUULO 

A3A4UZl  
ASAUUZZ 

ASAUVRl 

L I 

Figure 8-69. A3A4 Memor~. ,  Cornpolzerzt Locatiolzs 

HP Part 
Number 

8 3 6 6 2 - 6 0 0 2 1  

0 1 6 0 - 4 0 8 4  
0180.2144 
0 1 6 0 - 4 0 8 4  
0160.0127 
0 1 8 0 - 1 1 4 6  

0180.0174 
0 1 6 0 - 4 0 8 4  
OlbO-4084 
0 1 6 0 - 4 0 8 4  
0 1 0 0 ~ 1 7 4 6  

OlbO-0127 
0 1 8 0 - 1 7 4 6  
OlbO-0127 
0160.0127 
0160.408U 

0 1 6 0 - 0 1 2 7  
0 1 6 0 - 4 0 8 U  
0160.4080 
0160.4084 
O l b O - 0 1 2 7  

OIFO-1146 
0 1 6 0 - 0 1 2 7  
0160.4084 
0 1 6 0 - 4 0 8 4  
0160.4084 

0 1 6 0 - 4 0 8 4  
0 1 6 0 - 0 1 2 7  
0 1 8 0 - 1 7 4 b  
O l b 0 - 0 1 2 7  
0 1  6 0 - 4 0 8 4  

OlbO.YO84 
Olb0.4084 
0 1 6 0 - 0 1 2 7  

9 1 4 0 - 0 1 7 1  
0140.0210 

0 7 5 7 - 0 2 8 0  

1 8 1 8 - 0 1 5 6  
1 8 1 8 - O l S 6  
1 8 1 0 - 0 1 5 6  
1 8 1 8 - 0 1 1 6  
1 8 1 8 - 0 1 1 6  

1 8 1 8 - 0 1 5 6  
1 8 1 8 - 0 1 5 6  
1 8 1 8 - 0 1 5 6  
1 8 1 8 - 0 1 5 6  
1 8 1 8 - 0 1 3 6  

1 8 1 8 - O l S b  
1818.0156 
1 8 1 8 - 0 2 9 3  
1 8 2 0 - l U 9 Z  
1 8 2 0 - 1 1 9 6  

1 8 2 0 - 1 1 0 6  
1820.1196 
1 8 2 0 - 1 1 9 6  
1 8 a 0 - 1 4 9 2  
1 8 2 0 - 1 9 8 2  

182b.0147 
1 8 2 0 - 1 2 7 8  

1 9 0 2 - 0 0 4 1  

1 4 1 0 - 0 0 7 3  
4 0 0 0 - 0 7 5 2  

Q ~ Y  

1  

l b  
1  

10 
5 

1  

' 

1  
1  

I 

1 2  

1  
2  
U  

1  

1  
1  

I 

2 
; 

Description 

BOARD A88EMBLV, MEMORY 

CAPACITOR-CXD . l U ?  +-2OX SOVDC CER 
CAPACITOR-?XD 200U?+?S- lOX 2SVDC AL 
CAPACITOR-?XD . l U r  +=20X SOvDC CER 
CAPACITOR.PXD 1UC +.2OX ZSVDC CER 
CAPACITOR-CXD l S U T + - 1 0 %  ZOVDC TA 

CAPACITOR-CXD IOUP+.lO1 ZOVDC T I  
CAPACITOR-?XD , l U ?  +-2OX 50VDC CLR 
CAPACITOR-CXD . l U ?  + - 2 0 %  SOVDC CCR 
CAPACITOR-?XD , l U F  +-POX SOVOC CER 
CAPACITOR-?XD lSU?+-LOX ZOVDC TA 

CAPACITOR-CXD 1UC +-,?OX ZSVDC CER 
C A P A C I T O R - C X D  ISUC+-10% B O V D C  T A  
CAP~CITOR=?XO IU? t-zox 2 5 ~ 0 ~  C C R  
CAP4CITOR=?XO 1UC + - 2 0 %  ZSVDC CER 
CAPACITOR-CXD .!UP + - 2 0 %  SOVDC CCR 

CAPACITOR-?YO IUC  OX ~ S V D C  CER 
CAPACITOR-CXD ,lUC +.20X SOVDC CtR 
CAPACITOR-CXD , l U F  +-2OX SOVDC CCR 
CAPACITOR-CXD , lUC + - 2 0 %  SOVOC CER 
CAPACITOR-CXD 1UC t -ZOX PSVDC CCR 

C A P A C I T O R - C X D  ISUC+-10% e o v o c  T A  
CAC~CITOR.CXD 1UF + - 2 0 %  ZSVDC CCR 
CAPACITOR.CXD . l U F  +-ZOX SOVOC CER 
CAPACITOR=CXO , l U F  +-2OX SOVDC CER 
CAPACITOR.?XD . l U F  + - 2 0 %  SOVDC CER 

CAPACITOR-?XD .!UP +.ZOX SOVDC CER 
CbPACITOR-CXD 1UF +.POX ZSVDC CER 
CAP4ClTOR-CXO l S U ? + - 1 0 %  2OVDC Tb 
CAPACITOR-?XD 1UC +-ZOX 25VDC C  4 
CAPACITOR-?XD . l U ?  t-ZOX SOVDC CCR 

CAPACITOR-CXD . l U ?  + - 2 0 %  SOVDC CCR 
CAPACITOR-CXD .1U? + - a 0 1  SOVDC C I R  
CAPPCITOR-CXD I U ?  +=00X 25VDC CER 

COILmMLD 4OUn 1 0 1  0.20 .29bO%.968LG 
COIL-MLD IOOUM SX 0 1 5 0  ,15SD%.3?5LG 

REBISTOR 1K 1 %  ,123W C  TCmO+-100 

I C  TMSUObON 4K RAM NMOI 
1C TM8UObON UK RAP NMOI 
I C  lM84ObON 4K RAM NMOS 
I C  TMS40bON 4K RAM NMOI 
I t  TM84ObON 4K RAM NMOS 

I C  TMSUObON UY RAM NMOS 
I C  TM8YObON 4U RAM NMOS 
I C  TM84ObON 4K RAM NMOS 
I C  TM8UObON UK RAM NC08 
I C  TMSYObON UK RAM NMOS 

IC T M ~ U O ~ O N  uu R A M  N M O S  
I C  TM810bON 4U RAM NMOS 

I C  BFR TTL L S  I N V  UEX 1 - I N P  
I C  P ?  TTL L S  0-TYPE POS-EDGE-TRIG COM 

I C  CC TTL LS 0-TYPE POI-EDOE-TRIG COM 
I t  CC TTL L 9  D*TYPE POS-EDGE-TRIG COM 
I C  CC TTL L I  0-TYPE POS-EDGE-TRIG COM 
I C  BCR TTL L S  I N V  NEX 1 - I N P  
I C  DRVR TTL*  DUAL 

I C  7 8 1 2  V  ROLTR 
I C  CNTR TTL L S  B I N  UP/DOHk SYNCHRO 

DIODE-ZNR 5.11V 5 X  D0-7 Po8,Uw TC8-.009% 

A3AY HlSCELLANEOUS PARTS 

P I N  DRIVE 0.250" Lh .Oh;'' D l r .  
EXTRACTOR-PC BOAR0 YEL POLYC 

Mfr 
Code 

2 8 4 8 0  

2 8 4 8 0  
0 4 2 0 5  
2 8 4 8 0  
2 8 Y 8 0  
OPZOJ 

0 4 2 0 5  
2 8 4 8 0  
28U80 
2 8 4 1 0  
0 4 2 0 J  

2 8 4 8 0  
0 4 2 0 5  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
1 8 4 8 0  

O Y Z O J  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

1 8 4 8 0  
2 8 4 8 0  
O42OJ 
2 8 4 8 0  
2 8 4 8 0  

28Y80 
2 6 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
0 2 1 7 8  

0 3 2 9 l  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
O l b P H  
037PD 

0 3 7 9 0  
O l 7 9 D  
0 1 7 9 0  
0169M 
O l b P H  

0 2 2 3 0  
0 1 b 9 H  

0 2 0 3 0  

2 8 4 8 0  
2 8 4 8 0  

Mfr Part Number 

0 5 6 6 2 - 6 0 0 2 1  

O l ~ O * 4 0 8 4  
300207602SDM9 
0160.4080 
0 1 6 0 - 0 1 2 1  
1 9 ~ 0 1 5 6 X 9 0 2 0 1 2  

l S ~ D l O 6 X V O 2 O 0 2  
0 1 6 0 - 4 0 8 4  
O l b O - ~ o 8 4  
0160.4084 
1 5 ~ 0 1 5 b X 9 0 1 0 8 2  

0 1 6 0 - 0 1 2 7  
1 5 ~ 0 1 5 b X 0 0 2 0 B 2  
0160.0127 
0 1 6 0 - 0 1 2 7  
0160.408Y 

0160.0127 
Olb0.0084 
0 1 6 0 - 4 0 8 4  
0160-408Y 
0 1 6 0 - 0 1 2 7  

I S ~ D I S ~ X P O ~ O ~ Z  
0 1 6 0 - 0 1 2 7  
0160-YO81 
0 1 6 0 - 4 0 8 4  
0 1 6 0 - 4 0 8 4  

0 1 6 0 - 4 0 8 4  
O l 6 O - O l 2 T  
1 5 ~ D l S b X 9 0 2 0 1 ~  
0 1 6 0 - 0 1 2 7  
0 1 6 0 - 4 0 8 4  

Olb0.4084 
0160.4084 
0 1 6 0 - 0 1 2 7  

9 1 4 0 - 0 1 7 1  
15.1315-12J 

C 4 ~ 1 / 8 - 1 0 - 1 0 0 1 . ?  

1 8 1 8 - 0 1 5 6  
l l j 8 - 0 1 5 6  
1 8 l 8 m O l S b  
1818.OlSb 
1018-0116 

1 8 1 8 - 0 1 5 6  
18i8.OlSb 
1 8 2 8 - 0 1 5 6  
1 8 1 8 - 0 1 5 6  
1818.01S6 

1 8 1 8 - 0 1 5 6  
1 8 1 8 - 0 1 5 6  
1 8 1 8 - 0 2 9 3  
847ULd3b8N 
AM74L8174N 

AM74L8174N 
AM7YL8174N 
AM74LOl74N 
8N74L83bbN 
SN7S363N 

7812UC 
8 N l U L 8 1 9 l N  

SZ 10939.98 

1 4 8 0 - 0 0 7 3  
4 0 ~ 0 - 0 7 5 2  
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A3A5 DATA MANIPULATOR, CIRCUIT DESCRIPTION 

A3A5 Data Manipulator contains 16 random-access memory (RAM) registers and 32 read-only memory 
(ROM) registers, an accumulator, and an  arithmetic logic unit (ALU). This assembly provides all data 
functions and transfers for digital storage. 

Register RAM 0 
U13, U15, U17 form the 16 12-bit RAM registers used for data storage during data manipulation. 

Constant ROM @ 

U1 and U18 form the 16 12-bit ROM registers used as constants for data storage during data manipulation. 

Accumulator @ 

U7 and U9 form the 12-bit Accumulator, which receives and holds all results of ALU operations. 

Buffer @ 

US and U11 are three-state data buffers that allow the Accumulator data to  be transferred to the Source 
Bus. 

Arithmetic Logic Unit (ALU) @ 

U2, U3, and U4 are the main Arithmetic Logic Unit (ALU). U16 provides high-speed carry look-ahead. 
U14 decodes ALU outputs to determine whether a zero-value result has been generated. 

Pipeline Register @ 

U12 and U24 form an  instruction Pipeline Register for data manipulation instructions. 

Control Decoder @ 

U19 through U23 decode data manipulation instructions into the necessary control lines. 

MuliplexerlBus Driver 0 
U6, U8, and U10 form a 12-bit Bus Driver with two data inputs. Data from the RAM Bus or from the Ac- 
cumulator Bus may be transferred to the main Digital Storage Bus through these drivers. 
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ACCUMULATOR & 
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DATA MANIPULATOR CHECK 1 (RAM DISABLED) A 3 A 5  SHEET 1 / 3 KhPl DECODE LOGIC O V I C I ~ V I O O  - 
I - + 

TO SHEET 2 - 

Figure 8-71. A3A5 Data Manipulator, Signature Analysis Troubleshooting Diagram ( I  of 3) 

DATA MANIPULATOR CHECK 1 

Spectrum Analyzer Connections: 

Ground A3ASTP2, A3A6TP7, and A3A6TP8 
Jumper A3A6TP3 to A3A6TP6 

Signature Analyzer Connections: 
CLOCK f to A3ASP1-22 
STARTI to A3A6TP2 
STOPJ to A3A6TP2 
POD GND to A3ASTP1 
Probe GND to A3ASTP 1 

Unless otherwise indicated, connect Signature Analyzer POD and Probe ground leads to any con- 
venient ground and make sure HOLD and SELF TEST pushbuttons are out. 

Press A3A7S1 after completing connections for each test or check. 

Refer to Figure 8-1 for explanation and instructions for use of signature analysis diagrams. 

Refer to A3 Digital Storage Block Diagram for further troubleshooting information. 
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A3A5 
DATA MANIPULATOR 

ALU 

L-O- n n u 
ry~o-" ru a 

R U 
r 

I F  A  RAM (U13 ,U15 ,U17)OUTPUT APPEARS 
D A T A  MANIPULATOR CHECK 2 A3A5 SHEET 2 / 3  KhpI] 

BAD, PERFORM THE FOLLOWING TEST TO 
ISOLATE THE RAM FROM THE ALU I N P U T .  

GROUND A IASTPP ( D I S A B L E S  RAMS).  TO SHEET 3 
GROUND THE SUSPECT RAW OUTPUT AND z r r w  

NOTE SIGNATURE AT U 9  P I N  1 0 .  I F  I T  A S V D C  UFP6  U U P U ~ O  
a m m m 5 z  

AGREES WITH THE TABLE BELOW, SUSPECT - D 0-0 o,o,m2 
FROM SHEET 1 

THE RAM; I F  NOT, SUSPECT THE ALU. 
%:%;s&:;%F!gF! 

IS 

U9 PIN10 SIGNATURE B I T  GROUNDED ~ 1 ' 1 1  1 .1  1  i l , i  I ~ l ? l ? 1 2 1 ~ 1 ? , ~ , ~ , ~  W 3  0 - 9  19 6 rbrbr  =- =r 36 

F W 8  1 0  

F W 7  11  

Mgure 8-71. AjA.5 Data Manipulator, Signature Analysis Troubleshooting Diagram (2 OJ 51 

DATA MANIPULATOR CHECK 2 

Spectrum Analyzer Connections: 

Ground A3A6TP7 and A3A6TP8 
Jumper A3A6TP3 to A3A6TP6 

Signature Analyzer Connections: 

C L O C K 1  to A3A5TP4 
S T A R T I  to A3A6TP2 
S T O P 1  to  A3A6TP2 
POD GND to  A3A5TP1 
Probe GND to  A3ASTPl 

Unless otherwise indicated, connect Signature Analyzer POD and Probe ground leads to  any conve- 
nient ground and make sure HOLD and SELF TEST pushbuttons are out. 

Press A3A7S 1 after completing connections for each test or  check. 

Refer to  Figure 8-1 for explanation and instructions for use of signature analysis diagrams. 

Refer to A3 Digital Storage Block Diagram for further troubleshooting information. 

8-1 86 
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A3A5 
DATA MANIPULATOR 

ALU 

(A) 
Spectrum Analyzer Connections: 

' C ) t $ $ $ ? , $ t .  
L L - u G - m I I I -  

u, rrru- ; o m  rn vl 
LLmTLD aU U R 

d S V D C  P 5 7 1  
A3A5 SHEET 3 / 3  @a 

Figure 8- 71. A3A5 Data Manipulator, Signature Analysis Troubleshooting Diagram (3 of 3)  

(C) 
Spectrum Analyzer Connections: 

S V D C  ~ 5 4 2  
CHECK CHECK A3A7TP9 H2HQ I Q U A L I F I E R  GROUND A 3 A 7 T P 6  
O N  A 3 A 7  CHECK A3A7TP9 HAF6, 

' FROM A 3 A 7  SHEET-1 
* 

(SHEETS 1&2 SHOULD BE CHECKED 
BEFORE R E P L A C I N G  ANY D E V I C E S  ) 

Jumper A3A6TP3 to A3A6TP6 
Ground A3A6TP7 and A3A6TP8 

. 
A 8 \ - 1 - 

CHECK I N T R l L L  T I M I N G  o n  A3A2 b A 3 A 6 U 1 6 - 1 8  ~ ~ ~ ~ ~ ~ z 2 & ~ 3  
U S E ( A ) t  CHECK A3ABU27-8 9 1 C 2  - m O m O n U m L n r  -r  

2 z l m l r  '& & 
u - , y l m  - m 
"i"i i"i"6'l 

Signature Analyzer Connections: 
CLOCK 1 to A3A5P 1 -22 
START 1 to A3A6TP2 
STOP f to A3A6TP2 
POD GND to A3ASTP1 
Probe GND to A3ASTP1 
(B) 
Spectrum Analyzer Connections: 

Adjust A3A2R12 LL fully CW 
Ground A3A7TP6 
Jumper A3A6TP3 to A3A6TP6 

Signature Analyzer Connections: 
C L O C K 1  to A3A5P 1-22 
STARTf to  A3A6TP2 
STOP 1 to A3A6TP2 
POD GND to A3A5TP1 
Probe GND to A3ASTP1 

Ground A3A7TP6 
Jumper A3A6TP3 to A3A6TP6 

Signature Analyzer Connections: 
C L O C K 1  to A3A5TP4 
S T A R T f  to  A3A6TP2 
S T O P 1  to A3A6TP2 
POD GND to A3A5TP1 
Probe GND to A3A5TP1 

(D) 
Spectrum Analyzer Connections: 
Adjust A3A2R12 LL fully CW 
JumpefA3A7TP4 to A3A7TP6 
Jumper A3A6TP3 to A3A6TP6 

Signature Analyzer Connections: 
C L O C K 1  to A3A5TP4 
S T A R T 1  to A3A6TP2 
STOPJ to  A3A6TP2 
POD GND to A3A5TP1 
Probe GND to A3A5TP1 

Unless otherwise indicated, connect Signature Analyzer POD and Probe ground leads to  any con- 
venient ground and make sure HOLD and SELF TEST pushbuttons are out. 
Press A3A7Sl after completing connections for each test or check. 
Refer to Figure 8-1 for explanation and instructions for use of signature analysis diagrams. 
Refer to A3 Digital Storage Block Diagram for further troubleshooting information. 

Scans by ArtekMedia © 2008

Scans by ArtekMedia © 2008



 
 
 
 
 
 

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 
 

Scans by ArtekMedia © 2008

Scans by ArtekMedia © 2008



D~&itally Remastered by AriekMedia 2002-2006 

A3A5 DATA MAN/PULA TOR r -- -- - - -- -- 

-1 
K E Y  TO DATA BUSSES: 

5/' DIG/ (MGH TA I STOR@ TRUE) GE BUS 

A$!!!$ , U C C U M U L A T m  .BUS 
( L O W  TRUE) 

&&+ SOURCE BUS 
fi 0 vV T R U q  

D / G /  T A L  
S T O R A G E  
MOTYERBOXRD / /dTER F A C L  

I A3A10- / m ~ 7 -  
I , !  i 

Scans by ArtekMedia © 2008

Scans by ArtekMedia © 2008



D/G/TAL 
U'TOKAGE 
MOTHERBOARD 

A3A10 I 
A3 A5 DATA MANIPUL A TOR r -- -- - - -- -- 

--1 
KEY 70 DaTa 5 u s s E s :  

A C C u M u I a T O R  flus "3 [ L O W T R U E )  

R@-R1' 
RAM BUS 

/ L O W  TRUE, 

3 F U N C T / O N  B U S  
(LOW rRUE)  'a SOURCE 8LJ.5 

/L 0 YJ TRUE) 

DIGITAL 
S T O R A G E  
MOTYERBOARD /NTER FACE 

I I A3A10 - ) I '  iA3~7- 
I I !  

L,- -- -- -- -- -_A 
.SER/AL P R E F / X :  / 8 2 6 A  M7E: APRIL /978 

Scans by ArtekMedia © 2008

Scans by ArtekMedia © 2008



D@ita//y Remastered by AriekMedia 0 2002-r?006 

Table 8-25, A3A5 Data Alanipulator, Replaceable Parts 

Reference 
Designation 

BOARD PSSEWBLY,  D A T A  V A N I P U L A T O R  

CbPACITD@.FXD . ~ u F  1 - 2 0 X  5 0 V O C  CER 
CAPACITOR-FKD ZZUF+-IIIX I S V D C  T A  
C A P A C ~ T O R - F x D  . I u F  + - 2 O X  5OVOC CER 
C A P A C I T O R - F X D  . l U F  + - 2 0 %  5OVDC CER 
CAPACITOR.FXD ,1UF  * - 2 0 %  SUVDC CER 

CAPACITOR-FXD , l U F  + - 2 0 %  5 U y D C  CER 
C A P A C I T O R - C X O  , l U F  * - 2 U l  SUVDC CCR 
C A P A C I T O S - C X D  , l U ?  t - 2 0 X  5 3 V D C  C E Q  
C A P A C I T O R - F X D  , l U F  +-?OX 5OVDC CER 
C A P A C I T C R - F X D  ,IUF + - Z U X  S O V D C  C E R  

C A P A C I T O R - F x D  .IUF + - 2 0 %  5 0 y D C  CEQ 
C A P A C I T O R - F X D  . l U ?  t - 2 0 %  S n V D C  CER 
C A P A C I T O R - F X D  Z Z U F I - 1 U X  1 5 V O C  1 4  

f I L T t R ,  C O I L ,  B L U E  

Q C S I S T O R  4 , b u K  IX  , 1 2 5 k  F  TC.u+.ioo 
R E S I S T O R  4 b 4 K  1 %  1 2 5 b  F T C a u t . 1 0 0  
R E 6 I S T O R  4 : b u ~  1 %  : 1 ? 5 w  f TC*0+.100 
R E S I S T O R  4,OUK 1 %  , 1 2 5 H  F  TCaO+ . i ou  
R E S I S T O R  4.bUK 1 X  . l 2 5 N  F  T C m U t - 1 0 0  

~ESISTOR 4 . 6 4 K  1 %  , 1 2 5 H  F T C ~ 0 + - 1 0 0  
R E S I S T O U  U . 6 4 K  1 X  , 1 2 5 h  F T C ~ 0 + - 1 0 0  
R E S I S T O R  UlbUU 1 %  , 1 2 5 ~  F TC.b+-100 
R E S I S T O R  4,bUK 1 X  , 1 2 5 6  F  TC.U+-100 
R E S I S T O R  4 , 6 4 <  1 x  . 1 ? 5 n  F ~ C a 0 t - 1 0 0  

R E S I S T O R  4 . 6 4 K  1 %  , 1 2 5 N  F TC.O+-100 
R E S I S T O R  4  bUK 1 %  , 1 2 5 h  F  T C m U + - 1 0 0  
R E S I S T C R  u : b 4 ~  1 %  , 1 2 5 "  F TCmo+ . i oo  
R E S I S T O R  4.bUK 1 X  , 1 2 5 k  F T C r O t - 1 0 0  
R E S I S T O R  2 6 1  1 %  , 1 2 5 ~  F  TC .0+ -100  

R E S I S T O R  2 6 1  1 %  ,125 "  T C C u + * . i u a  

T E U h l I L A L  T E S T  P O I N T  PCB 

HP Part 
Number 

T E R M I ~ P L  T E S T  P O I N T  P C B  
T E R M I L A L  T E S T  P O I h T  P C B  
T E M I h A L  T E S T  P O I k T  P C 0  

h O T  A S S I G N E D  
I C  P R I T H - L G C - U N  T T L  S 

Q ~ Y  

x i  ~ ~ r ~ n - ~ o c - u h  T T ~  a 
I C  A R I T H - L G C - U N  T T L  8  
IC 9 F R  T T L  L S  NON-I~V H E X  t . 1 4 ~  

I C  ~ ~ ~ ~ ~ / D A T A - S E L  T T L  L S  2 . T O - 1 - L I h E  
I C  F C  T T L  L 8  D m T Y P E  P O S - E D G E - T R I G  COM 
I t  M U X R I D A T A - S E L  T T L  L S  2 - T O - 1 - L I N E  
I C  F F  T T L  L 8  0 - T Y P E  P D S - E D G E - T Y I G  COM 
1C  f i U X e / D A T A - S L L  T T L  L S  2.TO-! -L INE 

I t  B F R  T T L  L S  N O N - I h v  3 E x  11Ih lP 
I C  F C  T T L  S  D.TYP€ P O S - E D G E - T R I G  C L E A R  
I C  S S 7 4 8 1 8 9 N  6 4 - 8 1 7  RAM T T L  
I t  G A T E  T T L  9 N A N D  1 3 - 1 b P  
I t  S h 7 U S l 8 9 N  b4 .0 IT  RAM T T L  

1C  GEN T T L  S  LOOK-AHD-CRY 
I C  S V 7 U S 1 8 9 N  b'4.011 R A N  T f L  
NOT 4 S S I G N E D  
I t  G A T E  T T L  S  INAND QUAD 2 - I Z I P  
I C  G A T E  T T L  8 N A N  T P L  3 . I r p  

I t  G A T E  T T L  L g  NAND T P L  3.I4P 
I t  G P T E  T T L  L S  WAND QUAD 2 - I N P  
I t  R F R  T f L  L S  VAND O l IAD  2.1NP 
1 C  FF T T L  1 9  D - T Y P E  P O S - E D G E - T R I G  COW 

A 3 A 5  M I S C E L L A N ~ D J S  p P K T S  

Description A3A5 
DATA MANIPULATOR 

Figure 8-73. A3A5 Data Manipulator, Component Locutiorzs 

Mfr 
Code Mfr Part Number 
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MAIN CONTROL, CIRCUIT DESCRIPTION 

The Digital Storage Processor is controlled by an algorithmic state machine, which uses relative-state ad- 
dressing and interrupt linkage in performing the control algorithm. The Digital Storage Processor includes 
A3A4 Memory, A3A5 Data Manipulator, A3A6 Main Control, and A3A7 Interface. 

State Register @ 

The State Register, U13 and U14, contains the present state of the algorithm. The present state data is sup- 
plied to the Program ROM (Read-Only Memory), where it is decoded into control functions. 

The Branch Length Adder, U1 and U2, receives branch length data from the Program ROM and adds it to 
the present state data to generate the next state. 

Link Register @ 

The Link Register, U12 and U15, holds the suspended state of the main program during interrupts and 
holds the next interrupt state during the main program. 

In effect the Link Register acts as a "bookmark" for both the main program and the interrupt program, so 
that each program can resume at the correct state. 

State Machine Control @ 

The State Machine Control, U16, U17, U18, U27C, and U27D, manages switching between the main and 
interrupt programs. In addition, it generates a signal to increment the Branch Length Adder for condi- 
tional branching. 

Program ROM 0 
The Program ROM, U4, U6, U8, and U10, contains both the main program and the interrupt program. 
US, U7, U9, and U11 are test firmware used in Signature Analysis. 

Pipeline Registers Q @ 

The Pipeline Registers, U24 and U28, hold instructions from the Program ROM for 125 nsec during execu- 
tion. 

Addressable Flip-Flops 

U21 and U23 contain 16 flip-flops that may be individually set and cleared. These flip-flops control signals 
for the Input Section and CRT Driver Section of A3 Digital Storage. The Input Section includes A3A8 
Analog-Digital Converter and A3A9 Track and Hold. The CRT Driver Section includes A3A1 Trigger, 
A3A2 Intensity Control, and A3A3 Line Generator. The flip-flops also control flags and memory control 
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lines for the Processor Section, which includes A3A4 Memory, A3A5 Data Manipulator, A3A6 Main Con- 
trol, and A3A7 Interface. U19, U27A, and U27B decode instructions from Pipeline Register U28 to con- 
trol the 16 flip flops. U29 contains buffers to output flag and timer signals onto the Digital Storage Bus. 

Control Pulses @ 

U26 decodes eight control pulses based on the instruction in the Pipeline Register U24. U25A is a flip-flop 
that is set and cleared by the signals decoded by U26. U26 controls the reset of peak detectors in the Input 
Section of A3 Digital Storage. 

Dual Timer @ 

U20 provides two timing pulses. One, about 20 msec, controls the CRT refresh rate. The other, about 20 
psec, is used in the digital peak detection algorithm. 

RAM Chip Enable Generator @ 

U22 generates chip enable timing for A3A4 Memory. It delays execution of program instructions 1 1/2 
states (1 82.5 nsec) to allow addresses to settle. 
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A3A6 
MAIN CONTROL 

U7 U 8 

A 3 A 6  SHEET 1/2 Ebpl  
70qPo l 13Hfls 

001. F21CS 

005Oe 93C6 CONTROL BOARD OUTPUTS & o r 5 1  l e u e l ~  
50000 9398. 0000e aFq6C TEST 

TEST ROMS CHECK 
0451 a~a le  a45 aua71 

0000. RRHR ROMS 
4971 eFPR00 1, 9911. FPflOe qq J (  o ~ p ~ f l ,  '' UPR20 U B ~ P .  UPR20 Ufl6P. UPRZO UBKPI n451e  8 ~ 8 7 0  
3FBHO 27PB. 3FBHr 71Pnr 3FBHO 21Pa1 9971 l FPROO 

ORPIZ. 1 - ORPI21 
UPR2o U86Po - 3FBH. 21PBO 

A- 18 U 19 
ORPI2. 

%!!? -. .. REFER TO MANUAL- SVDC 4596 * q(i111e I 

* 

REMOVE GROUND on TP8.  
VERIFY S.A ;TOPS 
(Ul8-6,U27- 1 BAD) 

REMOVE GROUND on  TP5 
REPLACE E l  
GROUND TP7 & TP8 

(SYSTEM ROHS CHECK) 

P 1 
1 0 8 e 8 0 m 0 4 0 m 0 8 m ~ 0 e 0 m 0 s 0 8 0 8 0 m 0 m 0 8 m , 0 m 0 , 3 6  36 

Figure 8-75. A3A6 Main Conlrol, Signature Analysis Troubleshooting Diagram ( I  of 2 )  

CONTROL BOARD OUTPUTS & 
TEST ROMS CHECK 

Spectrum Analyzer Connections: 
Ground A3A6TP5 and A3A6TP8 
Jumper  A3A6TP3 t o  ,43A6TP6 
Kenlove A3A6L l from A3A6J 1 socket 
Signature Analyzer Connections: 
CLOCK i' t o  A3A6TP4 
START 1 to A3A6TP 1 1 
S T O P 1  to  A3A6TP11 
POD GND t o  A3A6TP1 
Probe GND to  A3A6TP 1 

Unlcss otherwise indicated, connect Signature Analyzer POD and Probe ground leads t o  any conve- 
nient ground and make sure HOLD and S E L F  TEST p ~ ~ s h b u t t o n s  are out .  

Press A3A7S1 after completing connections for  each test o r  check. 

a Refer t o  Figure 8-1 for  explanation and instructions for use of signature analysis diagrams. 

Kefer t o  A 3  Digital Storage Block Diagram for  further troubleshooting information. 

Scans by ArtekMedia © 2008

Scans by ArtekMedia © 2008



A3A6 
MAIN CONTROL 

U 4 U6 
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I UPRZO UH6 B 
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I l RPI UPRH - 
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l.. . . . . . . . . . . . . . . . . 36 l................ 36 

( E l  ' E S T  B CHECK 

Figure 8-75. A3A6 Main Control, Signature Analysis Troubleshooting Diagram (2 of 21 

SYSTEM ROMS CHECK (A) TEST A CHECK 
Spectrum Analyzer Connections: 

Spectrum Analyzer Connections: Connect A3A7J1 Jumper to pins 5 and 10 
Remove A3A6E1 from A3A6J 1 socket Jumper A3A7TP3 to A3A7TP6 
Ground A3A6TP5 and A3A6TP8 Adjust A3A2R12 LL fully CW 
Remove jumper from between A3A6TP3 and Jumper ~ 3 ~ 6 ~ p 3  to A ~ A ~ T P ~  
A3A6TP6 (Replace jumper after completion of 
test.) Signature Analyzer Connections: 

CLOCK f to A3A7TP1 

Signature Analyzer Connections: 
CLOCK f to A3A6TP4 
START 1 to A3A6TP 1 1 
STOP Y to  A3A6TP11 
POD GND to A3A6TP1 
Probe GND to A3A6TPl 

START f to A3A6TP2 
STOP f to A3A6TP2 

(B) TEST B CHECK 
Spectrum Analyzer Connections: 

Connect A3A7 J 1 Jumper to pins 4 and 1 1 
Jumper A3A7TP3 to A3A7TP6 
Adjust A3A2R12 LL fully CW 
Jumper A3A6TP3 to A3A6TP6 

Signature Analyzer Connections: 
CLOCK J to A3A7TP1 
START f to A3A6TP2 
STOP J to A3A6TP2 

Unless otherwise indicated, connect Signature Analyzer POD and Probe ground leads to  any conve- 
nient ground and make sure HOLD and SELF TEST pushbuttons are out. 

Press A3A7S1 after completing connections for each test or check. 

Refer to Figure 8-1 for explanation and instructions for use of signature analysis diagrams. 

Refer to A3 Digital Storage Block Diagram for further troubleshooting information. 
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D~i~itally Remastered by ArfekMedia @ 2002-2iW6 

Table 8-26, A SA h hlairl Control, Rel~laceuhlc Parts 

Reference HP Part 
Number A3A6 

MAIN CONTROL 
BOARD ASSEMBLY,  M A I N  C O h T P O L  

Q ~ Y  

C A P A C I T O R - F X D  . l U F  t - Z O X  SOVDC CER 
C A P A C I T O R - F X D  . I U F  * - 2 0 %  5 O V D C  CER 
C A P A C I T O R - F X D  . I U F  + - 2 0 %  SUVDC CER 
C A p P C I T O R - F X D  . I U F  + - 2 0 %  5OVDC CER 
C A P A C I T O R - F X D  , 1 U F  + - 2 0 %  5 O V D C  C E Q  

C A P A C I T O R - C X D  . 1 U F  +-?OX 5OVDC CER 
CAPACITOR-FXD . I u F  + - 2 U X  5 0 V D C  CEH 
C A P A C I T O R - r % D  , I u F  + - 2 0 %  SOVDC CER 
C A P A C I T O R - F X D  , l U F  + - 2 0 1  5OVDC CER 
C A P A C I T O R - F X D  , 1 U F  + - 2 O X  5 0 v D C  CER 

Description 

CAPACITOR-FXD , ~ U F  + - l o %  ~ O V D C  CER 
C A P A C I T O R - F X D  4 7 O O P F  + - 2 0 X  I O O V O C  C L R  
C R P A C I T O R - F X D  2 . 2 U C + - l O X  Z O V D C  T A  
C A P A C I T O R - F X D  2 2 u F * - 1 G X  1 5 v D C  T A  
~~~~~~~~~~FXD a 1 U F  + -?OX 5OVDC CER 
SPUNT-31; 8 P O S l T I d ,  
S O C K E T - I C  1 b . t D N ~  D I D - s L D R  

F ILTER C O I L  BLLE 

R E S I S T O R  4,bUK i x  , 1 2 5 h  C TC.0+.100 
R E S I S T O R  4.6UK 1 %  , 1 2 5 6  F  T C 8 0 t - 1 0 0  
R E S I S T G R  4 . 6 4 K  1 %  , 1 2 5 H  F T C 1 0 1 - 1 0 0  
RESIBTOR 1 9 . 6 ~  1% , 1 2 5 d  F  T C ~ O + . 1 0 0  
R E S I S T O R  1OK 1 %  , 1 2 5 f l  P T C a 0 t - 1 0 0  

Mfr 
Code 

T E ~ W A L  T E S T  POIM p c e  
T E R W I N L L  T E S T  P O I N T  PCB 
TERMINAL T E S T  POINT P C B  
T E R ~ I ~ A L  T E S T  P o l k 1  PCB  
T E R M I N A L  T E S T  P D I h T  PCB 

Mfr Part Number 

TERMINAL T E S T  POINT P C B  
T E R M I ~ A L  T E S T  P O I N T  P C B  
T E R M I N 4 L  T E S T  P D I k T  P C 8  
T E R M I N A L  T E S T  P O I h T  P C B  
T E R M I N A L  T E S T  POINT P C B  

T E R M I N A L  T E S T  P O I N T  P C B  

I C  ADDR T T L  8 B I N  F U L L  ACDR 4 - 0 1 1  
I C  ADD@ T T L  S  B I N  F U L L  ADD@ Y - B I T  
4ETWORK-RES 8 - P I N - S I P  , l .P IN -SPCG 
I C  T T L  UK PROM 5 5 - N S  3 - 8  
I C  T T L  OK P R U K  5 5 - h S  3 - 8  

I C  T T L  q *  PROM 55.b8 3.6 
I C  T T L  4 K  PROM 5 5 - h S  3 - 3  
I t  T T L  4 K  PROM 5 5 - h S  3.9 
I t  T T L  4K  PROM 5 5 - h 9  3 - 9  
I C  T T L  UK PROM 5 5 - N S  3 - 3  

I C  T T L  Ufi P R O y  5 5 - h S  3 - 9  
I C  F F  T T L  S  0 - T Y P E  P O S - E D G E - T Y I G  C L E A R  
I C  RGTR T T L  I Q U A D  2 - l k P  
IC a c r a  r r L  s Q U A D  2 . 1 h ~  
I C  F F  T T L  S 0 - T Y P E  POS-ECGL.TSIC C L E P R  

I C  EGTR T T L  3  Q U A D  2 - I h P  
I C  G A T E  T T L  3  N A Y D  T P L  3.IUP 
I t  C A T E  T T L  9 h A N D  QUAD 2 - I N P  
I C  C A T E  T T L  3 NAhO T P L  5 - I Y Q  
I t  " V  T T L  L S  b D N O S T B L  R E T R I G  D U A L  

I C  LCH T T L  L S  COM C L E A R  8.811 
I C  FF T T L  S  0 - T Y P E  POS-EDGE.TYIG 
I t  L C H  T T L  1 8  COM C L E A Y  ! - B I T  
I C  F F  f T L  L 9  0 - T Y P E  P O S - E D G t - T R I G  COW 
I C  F F  T T L  L S  D - T Y P E  P O S - E D G E - T R I G  

IC DCDR T T L  L 9  ~ - T C - B - L I ~ E  3 - I V P  
I C  C b T E  T T L  S  VAND CUAD 2.INP 
L C  F C  T T L  S  0 - T Y P k  P O S - E D G E - T U I G  C L B A *  
I C  U F Q  T T L  L S  VO4.1rvv HEX 1.1cP 

Fig~lre 8-77. A 3A 6 ,Main Coritrol, Conzporzerit Loc>atiorzs 
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A3A7 INTERFACE, CIRCUIT DESCRIPTION 

A3A7 Interface provides data transfer between A15 Processor and A3 Digital Storage. This assembly also 
includes qualifier selection for conditional branching, input/output (I/O) port decoding, and the main 
clock circuits. 

Data Transfer Register 

U1, U3, U4, and U8 form a 16-bit Data Transfer Register which can be loaded or output onto either the 
Instrument Bus (through U6 and U7, the Instrument Bus Drivers) or the Digital Storage Bus (through U2, 
U5, and U9, the Digital Storage Bus Drivers). 

Instrument Address Decoder @ 

U11, U12, and U13 control the loading and output of data betwen the Data Transfer Register and the In- 
strument Bus. 

Qualifier Select @ 

U14 and U15 select one of 16 qualifiers to  be used for conditional branching. Selection is controlled by 
A3A6 Main Control firmware. 

110 Port Decoder @ 

U16 and U17 decode I/O port control signals from the Pipeline Registers in A3A6 Main Control. 

Timing Generator @ 

UlO, U18, U20 and U21 generate 8-MHz, 1-MHz, and 200-kHz timing signals used by A3 Digital Storage. 
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A3A7 
INTERFACE 
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Figure 8-79. A3A 7 Interface, Signature Analysis Troubleshooting Diagram (1 of 2) 

(A) DECODER CHECK 
Spectrum Analyzer Connections: 
Remove A3A6E1 from A3A6J1 socket 
Connect A3A7J1 Jumper t o  pins 7 and 8 
Ground A3A6TP5 and A3A6TP8 
Jumper A3A6TP3 t o  A3A6TP6 

Signature Analyzer Connections: 
CLOCK f to A3A7P2-24 
STARTf to A3A6TP11 
S T O P 1  to A3A6TP11 
POD GND to  A3A7P2-16 
Probe GND to  A3A7P2-16 

(B) QUALIFIER CHECK 

Spectrum Analyzer Connections: 
Ground A3A6TP7 and A3A6TP8 
Jumper A3A6TP3 to A3A6TP6 
Signature Analyzer Connection: 
CLOCK f to  A3A7P2-24 
S T A R T f  to  A3A6TP2 
STOP f to A3A6TP2 
Probe GND to A3A7P2-16 

(C) DS ADDRESS CHECK 

Spectrum Analyzer Connections: 
Ground A 1 5TP8 (STATUS) 
Ground A3A7TP2 
Remove A3A6 

Signature Analyzer Connections: 
CLOCK 1 to  A 1 5TP2 (IOSB) 
S T A R T 1  to  A 14TP 10 
S T O P 1  to A 14TP9 

Unless otherwise indicated, connect Signature Analyzer POD and Probe ground leads to  any conve- 
nient ground and make sure HOLD and SELF TEST pushbuttons are out. 

Press A3A7S1 after completing connections for each test or check. 

Refer to Figure 8- 1 for explanation and instructions for use of signature analysis diagrams. 

Refer to A3 Digital Storage Block Diagram for further troubleshooting information. 

Scans by ArtekMedia © 2008

Scans by ArtekMedia © 2008



A3A7 
INTERFACE 

I OPEN El(by U 1 )  BEFORE PROBING U3 to U9 I I I 
I 4 IF  A L L  OUTPUTS APPEAR G r * " l  A3A7 SHEET 2 / 2  

MEMORY CHECK SVDC PC14 
o n  A3A4 r - 

r n m m = n - _ F = ,  
m m m m m m c r w w : : :  

$ a g m ~ m ~ z g t a ~ m  
m F - g u $ - ~ r ~ u ~  
u ~ z m m u m m U r = u  . . . . . . . . . . . . . . . 36 

00011 5VDC 826P 
IOB INTERFACE CHECK (DATA) 

1 WHEN TP8 GROUND I S  REMOVED 
THESE OUTPUTS SHOULD + APPEAR OPEN. * 2V 

I . . . .  36 

Figure 8-79. A3A7  Interface, Signature Analysis Troubleshooting Diagram (2 of 2 )  

IOB INTERFACE CHECK (ADDRESS) 
Spectrum Analyzer Connections: 

IOB INTERFACE CHECK (DATA) 
Spectrum Analyzer Connections: 

Connect A3A7J 1 Jumper to  pins 6 and 9 
Jumper A3A7TP3 to  A3A7TP2 and A3A7TP6 
Ground A3A7TP8 
Adjust A3A2R 12 LL fully CW 
Jumper A3A6TP3 to  A3A6TP6 
Disconnect rear-panel cables (To keep 
power on jumper AlA8TP1 to  A 1A8TP2.) 

Connect A3A7J1 Jumper t o  pins 7 and 8 
Jumper A3A7TP3 t o  A3A7TP2 and A3A7TP6 
Ground A3A7TP8 
Adjust A3A2R 12 LL fully CW 
Jumper A3A6TP3 t o  A3A6TP6 
Disconnect rear-panel cables (To keep 
power on,  jumper A 1 A8TP 1 to  A 1 A8TP2.) 

Signature Analyzer Connections: 

CLOCK f t o  A3A7TPl 
START 1 t o  A3A6TP2 
STOP I to  A3.45TP2 
Probe G N D  to  A3A7P2-16 

Signature Analyzer Connections: 

CLOCK 1 t o  A3A7TP1 
START f t o  A3A6TP2 
STOP s t o  A3A6TP2 
Probe  G N D  to  A3A7P2-16 

Unless otherwise indicated, connect Signature Analyzer POD and Probe ground leads to  any conve- 
nient ground and make sure HOLD and SELF TEST pushbuttons are out.  

a Press A3A7S1 after completing connections for each test or  check. 

a Refer t o  Figure 8-1 for explanation and instructions for use of signature analysis diagrams. 

Refer to A3 Digital Storage Block Diagram for further troubleshooting information. 
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D~i~itally Remastered by ArtekMedia O 2002-2006 

Table 8-27. A 3 A  7 Interface. Re/daceable Parts 

Figznre 8-81. A3A 7 Interface, Cornponerzt Locations 

8-206 

Reference 
Designation 

A3A7 

A 3 A 7 C l  
A3A7C2 
43A7C3 
ASA7CU 
A ~ A ~ C S  

A j A 7 C b  
13A7C7 
A I A 7 C 8  
A1A7C9 
A3A7ClO 

A3A7C11 
I 3 A 7 C l 2  
A 3 A 7 C l l  
A 3 1 7 C l U  

I I A ~ C R I  

A l A 7 L l  
A3A7E2 
A3A7J1 

A 5 A 7 L I  

A1A791 

A5A7R1 
ASAIR2 
ASAIR3 
A3A7R9 
& ) A I R 5  

45A7Rb 
~ 1 1 7 R 7  
ASA7Rd 
A317R9 

A3A781 

A ) A 7 T p l  
13A7TPZ 
A3A7TC3 
A S A ~ T C U  
A ~ A ~ T C ~  

A3A7TCb 
A 5 A f T P 7  
A3A7TP8 
A I A 7 T P 9  
A 3 ~ 7 T P 1 0  

A J A 7 u l  
A ~ A ~ U Z  
CSAIU3 
A3A7UU 
C ~ A ~ U S  

A 3 4 7 u b  
A3A7U7 
A3A7U1 
A3A7U9 
A347U10 

A 3 ~ 7 U l l  
A ~ A ~ U I Z  
A3A7U13 
A3A7UlO 
A 3 A 7 U l 5  

~ 3 ~ 7 U l b  
ASA7Ul7 
A 3 A 7 U l 8  
A S A ~ U I ~  
A ~ A ~ U Z O  

a 3 A 7 u 2 1  
A3A7VR1 
A 3 ~ 7 Y l  

A3A7 
INTERFACE 

2 I- 

Mfr 
Code 

2 8 4 8 0  

2 8 4 8 0  
5 6 2 8 9  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

28U8O 
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  

2 8 4 8 0  
21+21 
2 8 4 8 0  

2 8 ~ 0  

2 8 4 8 0  

2 4 5 4 6  
2 4 5 4 6  
2 4 5 4 0  
U S  
2 4 5 4 6  

2 4 5 4 6  
2 4 5 4 b  
2 4 5 4 6  
2 4 5 4 6  

2 8 4 8 0  

28480 
28480 
2SbY0 
2:r80 
2 8 M O  

28480 
28-80 
28980 
2 S M 0  
28-80 

0 1 2 9 9  
0 1 2 9 9  
0 1 2 9 5  
0 1 2 9 5  
0 1 2 9 5  

0 1 2 9 5  
0 1 2 9 5  
0 1 2 9 5  
0 1 2 9 5  
0 1 2 9 5  

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

0 1 2 9 5  
0 1 2 9 5  
0 1 2 9 5  
1 1 2 3 6  
0 1 1 9 5  

0 1 2 9 5  
32035 
2 8 4 8 0  

2 8 4 8 0  
Z B U B O  

W - 
moo 

Mfr Part Number 

8 5 6 6 2 - 6 0 0 2 1  

0 1 6 0 - 4 0 8 4  
1 5 0 0 2 2 b X 9 0 1 5 8 2  
0 1 6 0 - 4 0 8 4  
0160-UO84 
OlbO.QO84 

0 1 6 0 - 4 0 8 4  
0 1 6 0 - 4 0 8 4  
OIbO.4084 
0 1 6 0 - 4 0 8 4  
0160-QO84 

0 1 6 b - 4 0 8 b  
0 1 6 0 - 4 0 8 4  
0 1 6 0 - 4 0 8 4  
OlbO-22b4 

1 9 0 1 - 0 5 3 5  

14bO-LQ89 
12,8-0123 
1 2 0 0 - 0 5 0 8  

o g 5 5 e - ~ 0 0 1 1  

165Q-0 '04 

C3.1/8-T0-68lP-O 
C3-1/8*T0.1781.G 
C3-1/8-TO-68 lR-G 
~ 3 - 1 / 8 - f O - 1 7 8 1 - G  
C ~ . l / 8 - T 0 - 1 7 8 1 - C  

C 3 - l / B - T 0 - 1 1 8 1 - G  
~ 3 - I / $ - T O - 1 7 8 1 - G  
C ~ - I / L - T O - ~ I ~ ~ R . G  
C3-118-T0.1781-G 

3101.2170 

0360-0335 
0360-~>35 
03b3-0j35 
0367 0535 
0x03 0535 

0363-0>35 
0360-9335 
3360-0535 
03b0 3535 
5360-0535 

SN7ULaZ98N 
SN74LB$b7h 
8 ~ 7 4 ~ 8 5 9 8 ~  
SNlULBaV8N 
g h 7 4 L 1 3 6 7 N  

SN74L83b7N 
S N I U L S ~ ~ ~ N  
S N I U L I ~ I ~ N  
S ~ 7 4 ~ 8 3 6 7 h  
S N ~ U L ~ ~ ~ N  

SY74LSlON 
3 ~ 7 0 1 8 1 0 ~  
gY7UL814h 
k 0 2 8 3 1 8  
b e 2 9 3 1 8  

S k 7 4 S 1 1 8 h  
SW7Q8158N 
S k 7 4 S l U N  
75u-81.RlUK 
S N 7 4 L 8 1 b l N  

S h 7 4 L S l b 3 N  
SZ 1l~939 38 
0410.10J4 

1 4 0 0 - 0 0 7 3  
U O U O - 0 7 5 5  

HP Part 
Number 

85bb2-bOOZ1 

OlbO.4084 
0 1 1 0 - 0 2 2 8  
01b0.4084 
Olb0.4014 
Olb0.4084 

OlbO.4084 
O l b O - 4 0 8 4  
Olb0.4084 
01b0.4084 
01bO-4084 

OlbO.UO84 
0160.4084 
0 1 b o . 9 0 8 ~  
O l b O - I 2 b 4  

1901.0535 

lUb0.1419 
1258-0121 
1 2 0 0 - 0 5 0 8  

0 8 5 5 8 - 8 0 0 1  

185U.0404 

0 6 9 8 - 7 2 3 2  
0698.72UZ 
0 6 9 8 - 7 2 3 2  
0 6 9 8 - 7 2 4 2  
0 6 9 8 - 7 2 1 2  

Ob98-7)uZ 
0 6 9 8 - 7 2 4 2  
ob98.72218 
0698.7292 

3 1 0 1 - 2 1 7 0  

03bOmOS35 
03bO-0535 
0360.0515 
03bO.0535 
0 3 6 0 - 0 5 3 5  

0 3 6 0 - 0 5 3 5  
0 3 6 0 - 0 5 3 5  
0 3 6 0 - 0 5 3 5  
0 5 6 0 - 0 9 3 5  
0 3 6 0 - 0 5 3 5  

1 8 2 0 - 1 4 4 4  
1 1 2 0 - 1 4 9 1  
1820-14UU 
1820.1444 
1 8 2 0 - 1 4 9 1  

1820.1491 
1820.1491 
1820.1444 
1 8 2 0 - 1 4 9 1  
1 8 2 0 - 1  1 9 9  

182O.lZOZ 
18Z0.1202 
1 8 2 0 - 1 4 1 6  
1 8 2 0 - 1 9 8 0  
1 8 2 0 - 1 9 8 0  

1 8 2 0 - 1 2 4 0  
1 8 2 0 - 1 2 4 0  
1 8 2 0 - 0 6 9 3  
1810.02Ob 
1820.1USl 

1820.1432 
1902-3036 
0 4 1 0 - 1 0 3 4  

l U 8 0 - 0 0 7 3  
uou0.0755 

., ., i] 

., - 7, - 
7 

Q ~ Y  

1  

1 2  
1  

1  

1  

1  
1 

1  

1  

2 
6  

1  

1 

1 0  

4  
5  

1  

2  

1  
2  

2 

1  
1  
1  

1  
1 
1  

L 
2 

1 

Description 

BOARD ASSEMBLY, I k T E R F A C i  

CAPACITOR-CXD . l u F  + - 2 0 %  5 0 ~ n C  CER 
CAPACITOR-CXD 2 2 U F + - 1 0 %  I5VDC TA 
CPPACITOR-FxD , l u F  + - 2 0 %  5OVDC CER 
CAPACITOR.PXO , lUF +-ZOX 50VDC CER 
CAPACITOR-FXD . lUF t - 2 0 %  50dDC CER 

CAPACITOR-FXD , lUF t - 2 0 %  SOVDC CER 
CAPACITOR-FXD . l U r  +-.?OX 5OVOC CER 
C A P A C I T O ~ - C X D  . I u F  t - 2 0 %  50VDC CER 
CAPACITOR.FX0 . l U F  +.,?OX 5OVDC CER 
C A P A C I T O R - C X D  ,LUF t - 2 0 %  ~ O V D C  C C R  

CpPACITOH-FXD ~ l U f  +-20X 9UVDC CER 
CAPACITOR-FXD . l U F  +-.?OX SUVDC CEfi 
CAPACITCR-FXD . ~ U F  r - ~ o %  S O V D C  c e a  
CAPACITOR-FxD 20PF + - 5 %  500VOC C f U  0+.3u 

DIODE-SCHOTTKY 

SPRIbG, *IREFORM (TEST JLUPER) 
JUMPER-SINGLE POSITION (FOR IC SOCYET Jij 
SOCKET- I t  14-CONT DIP-SLDR 

F I L T E R ,  COIL,  RLbE 

TRANSISTOR NPN 8 1  1 0 - 1 8  PDaJbO"# 

RESISTOR 6 8 1  1 %  ,05W F Tt.01-100 
RESISTOR 1.78K 1 %  ,05N F TC.O+-100 
RESISTOR 6 8 1  1 %  ,0511 F T C n O t - 1 0 0  
RESISTOR 1.78K 1 %  0 5 h  C TC.O+-100 
RESISTOR 1.78K 1 %  : 0 5 ~  F TCaO+-100 

RESISTOR 1.78K 1X .O5K F  TCm0t-100 
RESISTOR 1 . 7 8 ~  1X . U S *  F TCwOt-100 
Q E 1 8 T O R  4 b 4  1 %  ,05w F  TCmOt-100 
RESISTOR 1,78K 1X ,b5*  F  TC~O+.100 

SWITCh, PUBHBUTTOV SPOT M O H  

T E R M I N A L  T E B l  POINT PCB 
T€RMIhAL TEST POINT PCB 
TERWINPL TEST POIAT PCB 
TERMINAL TEST POINT PCB 
TERMINAL T E S T  ~ 0 1 h l  P C B  

TERMINAL TEST POINT PCB 
T E R M I N A L  TEST P O I h T  PCB 
TERMINAL TEST POINT PCR 
TERVINAL T E S T  P O I ~ T  P C B  
TER*INAL Te8T POINT PCB 

I C  M U Y R / D A T ~ - S E L  TTL LS ~-TO-I.LINL QUAD 
I t  B F R  TTL L S  QON-INV HEX 1 - I N P  
I C  MUXP/DATA-$EL TTL L S  2.TO-1-LINE QUAD 
I C  ' .+UxR/DATI-SEL TTL L S  2.TO-1-LINE QUAD 
IC 8FR TTL L S  Noh- INV HEX 1 - I V P  

IC ~ F R  T T L  L S  NOL-INV HEY I-INP 
I t  i3FR TTL L S  NON-INL HEX 1.1NP 
I C  MUXR/DATA-SEL TTL LS 2-TO-1-L INE QUAD 
I C  BFR TTL L S  N O N - I ~ v  HEX 1- I f4P 
I t  INV TTL L S  HEX I - I N P  

I t  GATE TTL L S  NAND TPL 3 - I N P  
I t  GATE TTL LS NAND TPL 3 - I N P  
LC sCH"1TT-TRIG TTL L S  I ~ v  HEX I-IQP 
I C  MUXa/YATA-SEL TTL 8  8.INP 
I C  QUXR/DATe-SEL TTL 5  P.IUP 

1 c  UCOQ TTL 9 3-TO-@-LINE 3 - I N P  
I C  DCDp TTL S 3.TO-b-LIhlE 3 - I L P  
I C  FF TTL 3  0-TYPE POS-EDGE-TRIG 
~ E T ~ O R K - R t S  8 - P I N - S I P  . IDPIN-SPCG 
IC ChTP TTL LS DECD SYbCbRO 

I t  CMTU TTL LS B I N  SYncdRo POS-EDGE-TRIG 
DIODE ZhR 3 1FV 5 03-7 "D= i d  TC--.064 
CRYSTAL, lblOO MUZ 

A J A l  MISCELLANECUS PARTS 

P I ~ . Q O i L  ,062.IN.OIA ,25-IM.LG Bt -CU 
EXTRACTOU.PC B O A R D  VIO P O L V C  

7.- =b 
4 d - 
I- 
I- U7 
I- 
I- 
I 
0 
0 

w - - - 
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Dk~ita/ly Remastered by ArtekMedia 

36 LD EXP A3ALPl-19 1 

/p ' L D C H A R  A3A3PL-LC 0- 
2 LO M D R  A J 4 4 P I - 5  0 
LO i D Y  A 3 A 3 P I - 2 1  0 - 
3 L D M A P  A 3 A 4 P i - ~ 3  0 

%/ LC RMP A 3 A 8 P t -  8 -0- 
C L T J T B  ASACP1-3,- 0 
22 L T S T A  A 3 A 6 P  - 3 6  0 
x IMEMEf ,  I J A * P I - 4  

33 L A D C  A 3 A B P / - 9  0 
6 C L Y  A 3 A 6 P 2 - / P  @ 
2+ L C L K  A3AhP2-LO 

1 

2 7  P O S  I A 3 A S P / -  7 I Q I  

D/G/fA' 

STORAGE 

D / G / 7 A L  STOflAGE BUJ - - 
7 /N57R( IMENT BUS - 3 - , 

P%2 (/N/ouT) 84- I 

- 

- ~ - ~- 

6,  
- 4 -a 

P / - 2 5 ( / ~ / 0 ~ 7 )  Z O B b  
I 0 5  5 

105 6 

PFZ (lN/oUT) 1 0 5 4  

F5 (/N/OUT) I O Q 5  

Po< (/N/OUT) 108 6 
/NS TR UMPN T BUS 

P z 7  (/N/OU~ I 0 5  8 I T R A W F E R  BUS 

P-6 (/N/ouT) Z O B  3 I 
- - 

pug ( / N / o u r )  zoB /@ 

(/d Z O S N  

PI-/4 ( I N )  Z O C  
P l - 2 3 / / N )  PS 3 

PZ- PI(OUT) LDRMP 
PI . 3 6 / O U ~ L D E X P  

PP-JIOUT) IDMAR 

L 

@ T U R N - O N  C O 5 T R O L  

=I I 

I 

Scans by ArtekMedia © 2008

Scans by ArtekMedia © 2008



. A, 
D~ita l ly  Remastered by ArtekMedia @ 2002-2006 

, . * \:- -,+: -- -- -- -- -- -- - - 

--1 NOTES : 

2 ONLESS OTM€RW/SE I N O I C 4 T E D :  

RES/JTA*ICE /M OHMS <A> 
CAPACITANCE /W M/CROfARADS+FJ 

JNDUCTANCE /N M/CROXFNR/ES 9 H >  

3 IIWLESS O W E X W / 5 C  INDIC4TED: 

LOG/C LCWSLS 4 R E  7 7 ' :  
+ Z . O V  TO i 5 . O V Z  L O e l C  " / ' i H / G H  

o v  TO + o . e v =  L O G I C  " o " =   LO*^ 

4 M N E M O N l C  TABLE:  

A D R b -  A D R 4  

Z O S # - ~ O B / I  

PS@- ~ 5 3  

~ 5 # - @ 5 3  
8P-BI I  
DOTEN 

C D S R  

I O C  

1 T O N  

1 4  
L D  EXP 

L D  X 

i n  Y 
L D  C M R  

L D  MDR 

L D  MAR 
L O  RMP 
L T S T A  

L T S ~  
L M E M E N  

LAC€ 
LRTN 
i ZERO 

PO5 
CLX 
L C L K  
L G  C L X  

L rro 

/NSTRVMENT B U 5  ADDRESS BITS #-4  
/NSTRUMENT BUS DATA ClTS @ - t i  

r / o  PORT OELECTICU, a l r s  

Q U A L I F I E R  SELECTION BITS 

D,G,TAL STORAGF DATA B~TI 6-11 
DOT ENABLC 

LOW = D/G,TAL S T O R A S E  READY 
Z / O  PORT /NPuT/ OUTPUT CONTROL 

T U R N  ON CONTRDL ( L O W  r R V E >  

QUALIFIER S T L I ~ O C L M V  TRUE)  

-*A& ;/,AND PioS7CR 
L M D  X POSITIM f l P 6 I S T 6 4  

L M D  Y POSITION RE61STER 
LOAD CMARACTfiR R E 6 r S T r R  

L M D  MEMORY DATA REGISTER 
LOAD MEMORY ADDRESS REGISTER 

LOAD FlAMP REGlSTCR 

L O W s  / N P U T  7€57 A DATA 
LOW = /&'PUT T E S T  8 DATA 
LOW i L M B L E  M E M O R Y  OUTPUT 
LOW= E N A B L E  ADC OUT- 

LOW= ENAWG /N~ERRUPT RETMN 
ZERO C U ~ C X  OY ALU RE~ULT ourpur- 
(LOW r R x )  

SIGN W A L U  RESULT3 Ih'/6U-+, L W s  -1 
8 n H r  5 Y S T E M  C L O C K  

/NV€RT€D CLOCK 

2 O O k M  L/hE GENERATOR CLCC6 

LOW SF D ~ P U Y  SEUIDK s m m  

5 U/9 P / W  CONF/GUR4NON: 
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A3A8 Analog-Digital Converter is used to produce storable graph data for A3 Digital Storage. It converts 
analog data from A3A9 Track and Hold and transfers this data to  the Digital Storage Bus. The important 
data and control lines are: all Digital Storage Bus bits, BO-BI 1, which are used for data inputs and out- 
puts; ADC, which loads final ADC data onto the Digial Storage Bus; HLD, which resets the ADC and in- 
itiates a conversion; LD RAMP, which updates the Ramp DAC with a new scan address; and LTSTA, which 
enables test bits (BO, B 1, and B2), BUSY, RAMP, and LTRK onto the Digital Storage Bus. 

ADC @ 

The ADC (analog-to-digital) circuit converts analog (sampled video) data from A3A9 Track and Hold into 
10 bits of binary code using the technique of successive approximation. A simplified schematic of the ADC 
circuit is shown in Figure 8-83. 

EIu FROM 
AJA9 TRACK > 

AND HOLD 

1 - 
DAC U / 3  

6 A R  U 8  

CLK SrRr CONYERS/ON 
CCVMPL EiTE 

/ M H z  

V7A 078 

HOL O "BUS V" 

Figure 8-83. A3A8 Analog-Digital Converter, Simplified Schematic 

8-209 
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The ADC circuit consists of digital-to-analog converter (DAC) U13, comparator U12. and successive ap- 
proximation register U8. A 1-MHz clock fixes conversion time at 1 1  psec. T o  begin a conversion, the ADC 
is first reset to zeroes by a low HOLD. When HOLD goes high, each bit is individually tried in a "trial" 
conversion, starting with the most significant bit. A decision is made to retain o r  drop the bit based on the 
comparator output .  Once the decision has been made for each of the 10  bits, a "conversion-complete" 
signal sets the flip-flop U7A. This signal, called BUSY, can be transferred on to  the Digital Storage Bus by 
the Test Bits Buffer U14. 

Ramp Converter @ 

The Ramp Converter makes a comparison between the analog sweep signal and  the scan address (X Axis). 
Comparator  U4 makes this comparison and produces a signal called RAMP.  R A M P  high indicates that the 
scan address needs to  be updated. When R A M P  is low, n o  update is needed. When an  update occurs, a new 

address is latched into the Scan Address latches U2 and U10. This results in an updated comparison be- 
tween the output  of  DAC U5 and the Sweep input as shown in the simplified schematic (Figure 8-84). A 
reference voltage is created for the D A C  by VR2 and U6. This voltage is adjustable by R9 to achieve S W P  
IN (FS +10.000V). Amplifier U3 sums the currents from the DAC, the sweep input, and the ZERO stick 
and drives the comparator input. ZERO is adjustable by R14. 

Figure 8-84. Ramp Converter, Simplified Schematic 

F R O M  ~ A N P  
R F  

RAMP 

REF- 

(S 74 TVS > /NFORMA T I O N  
T O  D/@/TA L 

SUMM//V+ C OMBRA TOR ii73846E BUS) 

A M P  

/O B/T DATA SUIT FROM 

NEW SCAN 
ADDRESS 

WHEM UPDATED 
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The A3A8 Analog Digital Converter converts the analog video and sweep voltages to  digital data. Conse- 
quently, a failure on this assembly will affect the display of Trace A and Trace B data character and 
graticule generation are not affected by A3A8. 

Stuck bits in the Ramp Converter will distort the displayed signal. This is most easily observed with slow 
sweep times. When a bit fails, the Ramp Converter will default to a 20 ms sweep rate during the display 
period when that bit would normally be working. Figure 8-85 is an example of the CAL OUTPUT signal 
with a 3 sec sweep time when U5 pin 5 is stuck low. 

10 dB/ 

CaUrEm 
RES 8* 1 hHz Vs* I hHz 

Figure 8-85. Ramp Converter Bit Failure 

By looking at noise with a 3-second sweep time (push first), it is possible to  determine which of the 
data bits are stuck by counting the discrete states displayed. For example, Figure 8-86 shows the result of 
a MSB failure (D9). 210-9 = 2 states are displayed. The ADC Check on the SA Diagram is then performed 
t o  isolate the failure to  a single component. Low order bit (DO-D4) failures are easier to detect under the 
following conditions. 

Center Frequency 20 MHz, Frequency Span 100 kHz, Sweep Time 3 sec. A failure will then result in slight 
"stair-stepping" of the displayed signal. The noise display will be missing states but this will be difficult to  
see. 

Digital Storage Test Program 4 is used to  verify the inputs t o  the DAC, U5. If one of the inputs appear 
to  be stuck, be certain to  check diode array U11 for defective diodes. U11 does not  appear on the SA 
diagram. 

8-2 1 1 
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U ! !  I I 

REF .0  d h  ATTEN 10 dB 

Figure 8-86. Ramp Converter MSB Failure 

10 dB/ 

Failures in the video analog to digital process are characterized by "stair-stepped" signals and noise that is 
displayed as discrete vertical lines. Low order bit failures will cause many small steps while a high order bit 
failure will cause a single step that will eliminate the peak of the display. Note that only the signal will 
be affected and that the graticules and characters will not be affected. Front panel displays of the CAL 
OUTPUT signal for several bit failures are shown in Figure 8-87 and 8-88. Consult the A3A8 Analog-Digital 
Converter Troubleshooting information listed in the A3 Digital Storage Troubleshooting procedure on how 
to determine the faulty component using signature analysis. 

1 
I 

/ ! , I  REF . 0  dB- ATTEN 10 dB 

10 dB/ 

I I I I I I I 1 1 1  
CENTER 20.0 YII SPAN 29.0 m z  

RE5 B* 300 *Hz VB* 100 hH1 5P 20 -..r 

Figure 8-87. Video ADC Bit 5 Failure 
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Irp REF . 0  d& A T T E N  10 dB 

10 dB/ 

Figure 8-88. Video ADC Bit 2 Failure 

1 I 

If the RAMP, HOLD or BUSY lines become stuck, the display will show a sweep related problem. If the 
analyzer is not sweeping, the Sweep System Troubleshooting notes should be consulted to help isolate the 
failure t o  a particular assembly. 

I 

Table 8-28 contains the display symptoms that result from failures of the RAMP, HOLD or BUSY lines. 

CENTER 20 .0  CHI PIN 21.0 m 
RE5 B* 300 hHz VB* 100 *Ha SIP 20 -.a. 

Table 8-28. A3A8 Sweep Related Failure Symptoms 

Line 

BUSY 

RAMP 

HOLD 

Failure 

Stuck High 

Sweep LED on 
Line at bottom of display 

CK LED I on after 

Display jitter along x axis 
Frequency readout incorrect 

Line at top of display 

Stuck Low 

Displayed signals noisy and similar 
to  Figure 8-87 

Sweep LED on 
Line at bottom of display 

Sweep LED on 
Line at  bottom of display 

CK LED I on after 
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A3A8 
ANALOG-DIGITAL CONVERTER 

I U3 PIh 6 

14 V - 
I 

ADC TEST 

OPEN E l  
CHECK U3 P I N  6 
TRIGGER SCOPE on 

RAMP CONVERTOR CHECK 

0191. A3A8 Bha 
Pi3660 
I U4H. 1 

5VDC H6ZB ADC CHECK 

0000. 

A nn i  
I 

I TO DS ADDRESS CHECK 
o n  A 3 A 7  SHEET t 

JUMPER TP6 t o  P1-36 
V F R T F Y  l U F l  a t  P I - 1 "  
ti  AD l i i i i -7 ; s  Om& 

u12 CHECK U12/U13 ~f n o t  00 
rn . . 

m e * . .  

GROUND P I - 2 1  - - -. 

VERIFY 88BB a t  U14-13 - 
Figure 8-89. A3A8 Analog-Digital Converter, Signature A n a l y s ~  Troubleshooting Diagram 

ADC TEST (A) TEST A CHECK 
Spectrum Analyzer Connections: 
Connect A3A7J1 Jumper to pins 5 and 10 
Jumper A3A7TP3 to A3A7TP6 
Jumper A3A6TP3 to A3A6TP6 
Jumper A3A8TP1 to A3A8TP7 
Remove A3A9 ; Remove A3A8E1 
Signature Analyzer Connections: 
CLOCK f to  A3A7TP1 
START 1 to A3A6TP2 
STOP 1 to A3A6TP2 

ADC CHECK 

Spectrum Analyzer Connections: 
Remove A3A9 
Adjust A3A2R12 LL fully CW 
Jumper A3A7TP3 to A3A7TP6 
Jumper A3A6TP3 to A3A6TP6 
Jumper A3A8TP6 to  A3A8P1-18 

Signature Analyzer Connections: 
CLOCK f to A3A8P1-7 
START 1 to A3A6TP2 
S T O P 1  to A3A6TP2 

RAMP CONVERTER CHECK Spectrum Analyzer Connections: 

Spectrum Analyzer Connections: 
Jumper A3A7TP3 to A3A7TP6 
Jumper A3A6TP3 to A3A6TP6 
Ground A3A8TP 1 
Remove A3A8E1 

Signature Analyzer Connections: 
CLOCK 1 to A3A8P1-8 
START 1 to A3A6TP2 
STOP f to A3A6TP2 

Connect A3A7J1 Jumper to pins 2 and 13 
Jumper A3A7TP3 to A3A7TP6 
Jumper A3A6TP3 to A3A6TP6 
Adjust A3A2R12 LL fully CW 
Jumper A3A8TP6 to A3A8P1-18 
Remove A3A9 
Signature Analyzer Connections: 
CLOCK 1 to A3A7TP1 
START f to A3A6TP2 
STOP 1 to A3A6TP2 

Unless otherwise indicated, connect Signature Analyzer POD and Probe ground leads to any con- 
venient ground and make sure HOLD and SELF TEST pushbuttons are out. 
Press A3A7S 1 after completing connections for each test or check. 
Refer to  Figure 8-1 for explanation and instructions for use of signature analysis diagrams. 
Refer to A3 Digital Storage Block Diagram for further troubleshooting information. 
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Table 8-29. A3A8 Analog-Digital Converter, Replaceable Parts ( I  o f  2) 

Reference 
Designation 

A3A8 

A3A8cl  
A3A8C2 
A3A8CJ 
A1A8C4 
A3A8C5 

hgA8cb 
A3A8C7 
~ 3 ~ 8 ~ 8  
AIA8C9 
A3A8ClO 

A3A8Cl I  
A3A8Cl2 
AlA8C13 
A3A8C14 
AlA8C15 

A3A8CIb 
A3A8Cl7 
A IA8CI8  
A3A8CI9 
A3A8CZ0 

A3A8c21 
A3A8C22 
AlA8C23 
AIA8C?V 
A3A8C25 

AIA8CPb 

AsA8CRl 
AIA8CR2 
A l A l C R I  
A3A8CR4 
A3A8E1 
A3A8JI  

AJAILI 
A lA8L2  
A1A8L1 
A3A8L4 
ASAILS 

~ 3 1 8 L b  

A348Rl 
AIA8R2 
A1A8R3 
AxA8R4 
A1A8R5 

A3A8Rb 
A I A ~ R ~  
A1A8R8 
AIA8R9 
A3A8R10 

A 3 4 8 R l l  
~ 3 ~ 8 R l 2  
4IA8R13 
A3A8Rl4 
A3A8RlS 

~ 3 ~ 8 R l b  
A3A8RI7 
ASA8R18 
A3A8Rl9 
A3A8R00 

A3A8TPi 
A1A8TP2 
1 3 ~ 8 t P 3  
AlA8TP4 
A ~ A ~ T P S  

A348TPb 
A S A ~ T P I  

~ 3 ~ 8 u i  
A3I8U2 
A3A8U3 
A s A ~ U U  
A3A8U5 

HP Part 
Number 

8Sbb2-60013 

0180-0229 
0180-1746 
0180- I746  
0180-0229 
0160-2055 

0180-1746 
0180-1746 
0160-2360 
0160-2199 
0160-2055 

0160-2055 
0160-2055 
0160-2055 
0160-2055 
0160-COSS 

Olb0-2015 
0160-2055 
0180-1746 
0160-0174 
0160-0174 

0160-2055 
0160-2055 
0160-2015 
0160-2055 
0160-2201 

0160-0127 

1901-0535 
1901-0535 
1901-0535 
1901-0535 
1460-1489 
1250-0503 

9140-0114 
9140-0114 
9140-0114 
9140-0210 
9140-0210 

9140-0114 

0698-3432 
0757-0401 
0696-3440 
0757-0439 
0698-3116 

0757-0279 
0757-0442 
0690-3136 
2100-2850 
0757-0279 

0757-0439 
0698-1429 
0698.1160 
2100-3054 

0757-0439 
0757-0401 
0757-0442 
0757-0442 
0698-3410 

0360-0535 
0360-0535 
0360-0535 
0360-0535 
0360-0135 

0160-0535 
O3b0-0535 

1820-1491 
1820-1 196 
1820-0223 
1820-0475 
1826-0448 

Q ~ Y  

1 

2 
5 

12 

1 
1 

2 

1 

1 

4 

1 

1 

4 

2 

1 
2 
1 
3 
2 

2 
3 

1 

1 
1 
1 

1 

7 

3 
2 
2 
1 
1 

I 

Mf r 
Code 

28480 

56289 
56289 
2 8 9  
$6309 
38480 

56289 
56289 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
56289  
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 

28480 
18480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 

01888 
24546 
24546 
24546 
24546 

24546 
24546 
24546 
02660 
24546 

24546 
03888 
24546 
02111 

24546 
24546 
24546 
24546 
03888 

28480 
28480 
28480 
28480 
28480 

28480 
28480 

01295 
01295 
18324 
27014 
28480 

Description 

BOARD A~IIMBLY, ANALOG-OIGITAL CONVERTER 

CAPACITOR-FWD 3JUFt- lOX lOVOC TA 
CAPACITOR-FXD 15UFt-IOX ZOVDC TA 
CAPACITOR-FXD ISUF+-!OX ZOVDC TA 
CAPACITOR-FXD 33UFt-10% lOVDC TA 
CAPACITOR-FXO .O1UF t8O-2OX lOOVDC CER 

CAPACITOR-FXO l5UF+- iO% )OVOC TA 
ZAPACITOR-FXD 15UFt-10% LoVDC TC 
CAPACITOR-FXD 11PF t - 5 %  5OOVOC CCR 0+-30 
~APACITOR-FXD 3oPF t -5X 3ooVDC MICA 
CAPACITOR-FXD # 0 1 ~ r  t 8 0 - z o x  ~ O O V D C  C C R  

CAPACITDR-*XD .OlUF t80-20X 1oOvDC CCR 
CAPACITOR-FXD .OlUF t80-2OX 1OOVOC CLR 
CAPACITOR-FXO ,OlUF +80-201 lOOVDC CLR 
CAPACITOR-FXD .OlUF +8O-20% 1OOVOC CKR 
CAPACITOR-FXD .OIUF +BO-zox  I O O V O C  C E R  

CAPACITOR-FxO 1 ~ 1 ~ ~  t 8 0 - z o x  ~ O O V D C  CCR 
CAPACITOR-FxO aOlUF t80 -20% lOOVOC CLR 
CAPLCITOR-FXD 15UFt-10% 2OVOC TA 
CAPACITOR-FxD .47UF t8O-208 25VOC CfR 
CAPACITOR-FXO . 4 7 ~ ~  t 8 0 - z o x  ~ ~ V D C  CLR 

CAPACITOR-FXO ,OIUF t80-2OX lOOVOC CCR 
1 
CAPACITOR-fXD .OlUF +8O-2OX 1OOVDC CCR 
CAPACITOR-FXO .OlUF t8O-ZOX lOOVDC CCR 
CAPACITOR-FXO 5 l P F  t -5X 3OOVDC MICA 

CAPACITOR-FXD 1UF +-20% 2SVOC CER 

DIODE-8CHOTTKY 
DIODE-8CHOTTKY 
DIODE-SCHOTTKY 
DIODE-SCHOTTKY 
WIREFORM-BE CU AG 
CONNECTOR-RP 8M-8NP M PC SO-OHM 

COIL-MLQ lOUH 10% 0855 .1550Xa375LG-YOM 
COIL-PLD lOUH LOX 0855 . I ~ ~ D X . ~ ~ S L G - N O M  
COIL-MLO 10UH LOX 0855 .lSSOX.375LG-NOH 
COIL-MLD IOOUH SX 0.50 .lSSDX.37SLO-NOM 
COIL-MLO lOOUH 5% 0-50 ,1550~.37SLG-N0M 

COIL-MLD lOUH l o x  Q.55 .1550X137SLO-NOM 

RESISTOR 26.1 1X ,125W f TC80t-100 
RESISTOR 100 1% 1 2 5 ~  F TCSOt-100 
RESISTOR 196 1X :1258 F TCmOt-100 
RESIITOR b181K 1X ,125k F TC80t-100 
RESISTOR 17.8K 1% ,125W F TCmOt-100 

RESIBTOR 3 . 1 6 ~  1X ,1251 F TCmOt-100 
RESISTOR !OK 18 ,125N F TcwO+-100 
RESISTOR 17 8K 1% 135w F TC80t-100 
R E ~ I S T O R - T R G R  !OK ;OX W8 SIOL-ADJ 20-TRN 
REBISTOR 3.lbK 1% ,125L F TCmOt-100 

RESISTOR b 8 l K  1X ,125N F TC.O+-100 
RESISTOR 14.6 I X  , 1 2 5 ~  F TC.Ot-LOO 
RESISTOR 31.6K 1~ , l 2 5 n  F TC.O+-LOO 
RESISTOR-TRMR 50K 107. C SIDE-ADJ 17.TRN 
NOT ASSIGNED 

RESISTOR 6 . 8 1 ~  I X  ,125k F TC8Ot-iOO 
RESISTOR 100 1% ,1258 F IC.0t-100 
RESI6TOR 1OK 1X , 1 2 5 ~  TC.O+-100 
RESISTOR 1OK 1X , 1 2 5 ~  r TC.0t-100 
RESISTOR 21.5 l X  , 1 2 5 ~  F TC.O+-100 

T E R M I ~ A L  TEST POINT PCB 
TERMINAL TEST POINT PCB 
TERMI~AL T E ~ T  P O I ~ T  PCB 
TERMI~AL TEST POINT PCB 
TERMINAL TEST PDIkT PCB 

TERMINAL TEST POINT PCB 
TERMIWAL TEST POINT PCB 

I C  BFR TTL LS NON-INV HEX 1-INP 
IC F F  T T L  LS D-TYPE POS-EDGL-TRIG COP 
I t  3 0 1  0P AMP 10.99 
I C  COMPAUATOH 10-99 
ICDIGITAL-PSBLOGCONV7520  

Mfr Part Number 

8SbbZ~bOOL3 

150D31bX901012 
1 5 0 D l $ b X ~ 0 2 0 0 2  
15ODISSX902002 
1 5 0 ~ 3 ~ 6 ~ 9 0 1  082 
0160-)0b$ 

1 5 ~ 0 1 1 6 ~ ~ ~ ~ ~ ~ ~  
150DlSbX903082 
0160-2160 
0160-11)9 
0160-2O)S 

0160-2055 
0160-30$5 
0160-2065 
0160-IOSS 
0160-2065 

0160-3051 
0160-205s 
l ~ O D l ~ b Y ~ O Z O 8 2  
0160-0174 
0160-O i tY  

0 1 6 0 ~ 2 0 S 5  
0 1 6 0 - ~ O ~ S  
0160-2015 
0160-209s 
0160-a201 

0160-0127 

1901-0515 
1901-0535 
1901-05)S 
1901-051s 
1460-1489 
1250-0543 

9140-0114 
9140-0114 
9140-0114 
9140-OalO 
9140-0210 

9lYO.0114 

PML55-1/8-TO-ZbRl-F 
C4-1/8-TO-lOl-F 
~ 4 - 1 / 8 - ~ 0 - 1 9 b ~ - ?  
C 4 - 1 / 8 - t O - b 8 l l - f  
C4-1/8- t0-1782-F 

CU-1/8-TO-3161-F 
cU-1/8- t0-1002-r  
C4-118-TO-1782-f 
3810P-103 
C 4 - 1 ~ ~ - T O - 3 1 6 1 - *  

C4-118-TO-6811-F 
p ~ ~ 5 5 - 1 i 8 - ~ 0 - 1 9 ~ 6 - F  
C4-118-TO-3162-F 
43PS03 

~4-1/8-TO-b811-F 
C Y - l l ~ - f O - l O l - ~  
c 4 - 1 ~ 8 - i 0 - 1 0 0 2 - F  
C4-1/8-T0-1002-f 
p~CS5-178-~0-21RS-F  

0360-0535 
0360-0535 
0360-0535 
0360-0535 
0360-0535 

0360-0535 
0360-0535 

8 ~ 7 4 L U b 7 N  
8 ~ 7 4 L e i j 4 N  
Lw301C 
LM3Obn 
1826.0448 
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Table 8-29. A3A8 Analog-Digital Converter, Replaceable Parts ( 2  o f  2)  

Reference 
Designation 

A3A8Ub 
AIA8U7 
1318~8 
A 3 ~ 8 U q  
A ~ A ~ U I O  

A3A8u11 
A3AaU12 
A3A8U1) 
A3A8U14 
ASA8ulS 

AIA8VR1 

7 

Mfr 
Code 
18324 
01295 
34335 
01295 
01295 

01295 
Obb65 
2455s 
01295 
27014 

28480 

a8480 
28480 

Mfr Part Number 

LM301A 
8 ~ 7 4 L b l O P ~  
A M ~ ~ L ~ U P C  
8N74L8lb7N 
I N ~ U L ~ ~ ? U N  

~ 1 0 1 3 0  
CUP-01-EJ 
ADSb18D 
8N74L8fb7N 
~rn39oM 

110213OJb 

1 ~ 8 0 - 0 0 7 3  
4040-0747 

HP Part 
Number 

1820-0223 
1820-1282 
1 0 0 - 1 9 7 8  
1820-1411 
1820-1196 

1906-0202 
1 8 2 b - O l l b  
1820-1984 
1820-14q1 
1902-0908 

1902-3036 

1480-0073 
4040-0747 

O ~ Y  

1 
1 

1 
1 
1 

1 

1 

2 
2 

Description 

I C  301 OP AMP 10.90 
IC FF TTL LI J-K B A R  POS-EDGE-TPIG 
I C  RGTP TTL L 12-BIT 
I C  BfR TTL L a  NON-INV HEX 1-INP 
IC T?  T T L  LO 0 -TYPE POS-EDGE-TRIG CON 

DIODE-ARRAY UOV 4 0 0 ~ 4  
Ic  COMPARATOR 10.99 
IC CONV TTL* O / I  10-BIT 
IC BTR TTL L I  NON-INv HEX 1-INP 
DIODE-ZNR b . 9 5 ~  5x ~C-+.0002x 

DIODE-zNR 3,lbV 5X 00-7 PD.,4W TCm-,Ob4X 

A3A8 MIICELLANEOUS PART8 

PIN-ROLL ,062-IN-DIA ,25-IN-LG BE-CU 
EXTRACTOR-PC BOARD GRA POLVC 
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A3A8 ANALOG -DIGITAL CONVER TFP 

r-- --7 
SWEEP INPUT 

W l 6  I ' 
FAOM RF s s c n o w  C-' - 

I 

I 
I 

SERIAL P R E F I X :  18266 DaTE.' GPR/L /978 

DIGITAL 
STORAGE 
MOTHERdOARD 

W T A L  
> '*< @-AGE 

BUS 

Figure 8-90. A3A8 Analog-Digital Converter, Block Diagram 
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A3A8 
ANALOG-DIGITAL CONVERTER 

p-] 

* 

-I 

z -  - - - - - 
0 
0 
D 

w - - - - - 

Figure 8-91. A3A8 Analog-Digital Converter, Component Locations 
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Figure 8-92. A3A8 Analog-Digital Coll~>erter, Scllernatic Diugmrlz 
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A3A9 'TRACK AND HOLD, CIRCUIT DESCRIPTION 

A3A9 Track and Hold provides circuitry to insure that the true peak of the RF signal and a true representa- 
tion of noise are displayed on the CRT. This is accomplished by positive and negative peak detection. 

Positive Peak Detector @ 

The Positive Peak Detector acquires the most positive voltage to appear at its input and holds that voltage 
on holding capacitor C26 until the circuit is reset by a reset pulse from the decoding and timing circuits. 
FET 4 6  is periodically turned on by the reset pulse, discharging C26 through R12 and 4 6  to ground. 
Figure 8-93 shows a simplified schematic of the Positive Peak Detector. 

Figure 8-93. Positive Peak Detector, Simplified Schematic 

The circuit consists of amplifier 4 3 ,  4 2 ,  Q1, diode CR1, holding capacitor C26, and buffer 4 4 ,  4 3 .  When 
Ein is less than the feedback voltage EoUt, CR1 is off and C26 will hold the voltage it has acquired. CR3 
limits the reverse voltage across CR1 to minimize leakage current. CR1 turns on when Ein is greater than 
Eout, and C 16 charges to equalize Ein and Eout. 

A pair of matched FETs, Q4A and Q4B, and emitter follower Q5 are used in the buffer circuit. Q4A is used 
as a source follower and Q4B as a current source. The Q4A bias current is equal to the algebraic sum of the 
current from Q4B, the base current to Q3B, and the bias current through R13. This sum of currents insures 
a very small gate-to-source voltage and prevents gate-to-source forward biasing 

Q1, 42 ,  and 4 3  are all dual transistors. 4 3  and 4 2  form the input stage, with 4 3  connected as emitter 
followers and 4 2  forming a differential pair. Gain for the differential stage is set by collector resistor R7. 
Additional gain is provided by Q 1. Q1 B is connected as a transistor inverter with R 19 in the emitter and R8 
in the collector. Q1A is connected as a diode. Gain and offset adjustments for the positive Peak Detector 
are performed in the resistor divider that includes R1 and R2. G p  potentiometer R39 adjusts the attenua- 
tion so that a 2V full-scale input produces a 1 V full-scale output. OSp potentiometer R44 zeroes the output 
with OV input. U5 compares the input and output of the Peak Detector. A TTL high level is produced when 
the output is greater than the input. 

8-223 
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Negative Peak Detector @ 

The Negative Peak Detector acquires the most negative voltage to appear at its input and holds that voltage 
on holding capacitor C38 until reset by a pulse from the decoding and timing circuits. Circuit operation is 
the same as that of the Positive Peak Detector except that supply polarities are reversed and PNP instead of 
NPN transistors are used. Figure 8-94 shows a simplified schematic of the Negative Peak Detector. 

Figure 8-94. Negative Peak Detector, Simplified Schematic 

0-2v RZO Eli7 
4z 04 Q/O 44  99 

The circuit consists of amplifier 4 7 ,  Q8, Q10, diode CR2, holding capacitor C38, buffer Ql1,and Q9, and 
reset transistor 412. R71 creates an offset between the output and the emitter of Q9. This insures that the 
voltage across C38 is always negative for positive outputs from OV to + 1V. GN potentiometer R52 sets the 
gain (input attenuation) so that a 2V Full-Scale input produces a 1V full-scale output. OSN potentiometer 
R36 zeroes the offset. U4 compares the input to the output. 

FAOM 
- 

,95'H/ 

R Z /  - 
+ 

Decoding and Timing @ 

I ~ t CR2 
n - 0-/Y 

1 1  - O N  - - ~5 OUT 

The Decoding and Timing circuit provides reset pulses to the Peak Detectors and control lines for 
Multiplexer selection, and it performs some other logic functions. 

R36 1. O ::-' 
- 

U9A decodes control lines SEL A and SEL B to produce three lines for Multiplexer selection. After in- 
version by U8A, U8B, and U8C, the voltage levels are shifted to -0.5V and +9V. Multivibrators U12A 
and U12B produce pulses (when triggered by HOLD) which reset the Peak Detectors. Latches U13A and 
U13B are used to provide the Peak Detector status signal LTRK. 

Multiplexer @ 

The outputs of the Peak Detectors are multiplexed through U1 before sampling by the Track and Hold cir- 
cuit. Control lines to the Multiplexer are provided by the Decoding and Timing circuit. 

Track and Hold 0 

The Track and Hold circuit samples the signal appearing at the output of multiplexer U1 and holds the 
voltage on capacitor C15. The output of the Track and Hold circuit is used in A3A8 Analog-Digital Con- 
verter, where it is converted into Y-axis graph data. A simplified schematic of the Track and Hold circuit is 
shown in Figure 8-95. 
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Figure 8-95. Track and Hold Circuit, Simplified Schematic 

416 and Q15 form a buffer amplifier. 414  switches on and off to open or close a path between the 
amplifier and holding capacitor C15. A FET input amplifier (413, U6) amplifies the capacitor voltage by a 
factor of 10. Gain is set by GOUT potentiometer R57. Offset is adjusted by controlling the current flow 
through R67 with OSOUT potentiometer R59. 
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A3A9 TRACK AND HOLD, TROUBLESHOOTING 

Display problems which involve only the video are often caused by malfunctions on either A3A8 Analog- 
Digital Converter or the A3A9 Track and Hold. The blue [SHlrri key functions and the Digital Storage Test 
Patterns can be used to isolate the failure. 

Figure 8-96 shows the Digital Storage Test Pattern. The three vertical lines represent the detector outputs 
on A3A9. The left one is the negative peak detector, the center one is the sampling mode and the right one 
is the positive peak detector. These should move up and down indicating normal operation. If one is stuck, 
the blue key can be used to verify this. 

Figure 8-96. Digital Storage Test Pattern 

Slight stair-stepping of the diagonal line could be caused by a low order bit failure on A3A8 or a noisy com- 
ponent on A3A9. To isolate the assemblies remove A3A9, jumper A3A8TP1 to A3A8TP6 and push . 
The Display is a diagonal line. If the diagonal line is not stair-stepped or noisy the problem is on A3A9. 

Noise on the peaks of the displayed signals is most often caused by leakage in 4 6  or 414. This is very 
noticeable in 0 Hz frequency spans. To determine whether 4 6  or 414  is defective, sampling detection is 
used. TRACE A (BLIYIJ (KSe) puts the instrument in the sampling mode. A noisy signal when using the 
sampling mode generally indicates a defective 414. A defective 4 6  produces noise in the normal detection 
mode and in the positive peak detection mode, [ TRACE A EJ (KSb). 

Proper operation of the detectors can be tested with the following sequence. 

i a c r rnn~  TRACE B @ 
r;;"'] TRACE A . . . . . . . . . . . . . . . . . . . . . . . . . .  Positive Peak Detection 
EJ TRACE B 
[ TRACE A . . . . . . . . . . . . . . . . . . . . . . . . .  .Negative Peak Detection 

(both traces coincide) 
['""I TRACE A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sampling Mode 

(both traces coincide) 
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If the traces don't coincide in the above test, refer to the Trace and Hold adjustments in Section V. 

If the voltage on TP8 is correct and that of TP9 is incorrect when performing the BIAS Check of Note 1 1 
on the schematic, check to  see if the drain and source voltages on Q14 are approximately +1V. If not, 
Q14 is most likely open. 

The LTRK signal is verified using an oscilloscope. Following an rn , set the Spectrum Analyzer sweep- 
time to 75 ms. Figure 8-97 shows the resultant waveform. 

Oscilloscope settings: 
Sweeptime: 50 ms/div 
Analyzer Sweeptime: 75 ms 

Figure 8-9 7. L TR K Timing Wave form 

The Decoding and Timing @ is checked using an oscilloscope. Figure 8-98 shows the timing waveforms 
when using Digital Storage Test Program 5. When Digital Storage Test Program 6 is used, HOLD is nor- 
mally high. It goes low every 80 ms. The two reset lines are then active only every 80 ms. 
Figure 8-97 shows the LTRK line for a sweeptime of 75 ms following an rn . 
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Figure 8-98. A 3 A 9  Timing Waveforms Using Digital Storage Test Program 5 
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Table 8-30. A3A9 Track and Hold, Replaceable Parts ( I  o f  3) 

Reference 
Designation 

Mfr 
Code 

Mfr Part Number HP Part 
Number 

8 5 b b Z ~ b O O l l  

0160-0127 
Ol&O-0127 
lSoDlSbXVO8OI2 
~50DlSbX90LO02 
01bO-0117 

OlbO-0127 
150Dl36XQOlO82 
o I ~ O - ~ O S ~  
01bO-205s 
01bO-2055 

iS0D32SX9020AL 
01b0-20SS 
0160-3456 
01bO-IOSS 
OlbO-094s 

01b0-205s 
0160-205s 
O l b 0 - ~ 2 0 4  
0 l b 0 - ~ 2 0 4  
01bO-LOSS 

0 1 b O - ~ O s s  
0 lbo -2oSs  
0160-3416 
OI~O-~OSS 
0 1 6 0 - l o l l  

0LbQ-0945 
0110-2OS5 

0160-3055 

Olbo-#Os$ 
01bO-20SS 
01bO-2051 
0lbO-2Osg 
01bO-2015 

01(0=205S 
01b0-205s 
0160-0945 
0160-2059 

1901-0176 
1901-0176 
1901-0Ss5 

S l ~ O S J ~ O O O O  
5 1 - 0 5 ~ - 0 0 0 0  

lS-442S-bK 
1S.131S-4J 
1 ~ ~ 1 3 1 ~ ~ 4 ~  
lS.131S-12J 

1853-0075 
1854-047S 
1854-047s 
1 8 ~ 1 - 0 0 5 0  
1854-0019 

I D # 1 5  
1853-0316 
~ ~ s ~ - o o ~ s  
1 8 ~ 1 - 0 0 1 4  
lBs4-047S 

18yS-0050 
ZN894bA 
185S-OOSO 
80215 
18s4-0404 

1854-0475 

C4.118-TO-2lSR-f 
~4.1/8-TO-19bR-f 
~ ~ . 1 / 8 - T O - I O O 2 - f  
C 4 ~ 1 / 8 - T O - 5 1 1 i ~ f  
C4.118-TO-1002-f 

1319  

113A9Cl 
ASAPCZ 
A3AqC3 
A3A9C4 
A3A9CS 

A3APCb 
A3APC7 
A3AVC8 
A3A9C9 
A3ASClO 

A 3 1 9 C l l  
A3APC12 
A3A9Cl3 
A3APC14 
A lA9ClS  

AJA9Clb 
A ~ A ~ C ~ T  
A 3 1 9 C l l  
A3A9ClV 
A319CCO 

A ~ A V C Z ~  
A319C22 
ASA9C21 
ASAQCZ4 
A3APCZS 

A3A9C2b 
A3A9C27 
AlAPCZl  
A3AQC29 
43AQC30 

13A9C11 
A349C32 
ASA9CS3 
A3A9C34 
43APCIS 

ASA9C3b 
A3A9C37 
A3AVC38 
L3AOC39 

AlAPCRl 
A3A9CR2 
A3AqCR1 

A3A9J1 
ASAPJ2 

A J I 9 L l  
A3APL2 
AJAPL3 
ASA9L4 

A3A991 
A3APQ2 
A3L993 
A3APOY 
A3190S 

A3A9Qb 
A31907 
A3A908 
P3A9P9 
A319010 

A3Aq011 
A3AQPlZ 
A3A9913 
A3AVPl4 
A3AQOlS 

A3AOQlb 

A3APRl 
A3AVRZ 
AlbOR3 
AIAPRY 
A3bPR5 

- - - 

Q ~ Y  

8SbbZ-boo12 

0160-0127 
0160-0127 
0180-1746 
0180-1746 
OlbO-0117 

OlbO-0127 
0180-0229 
0160-LOSS 
01bO-2055 
01  b0 -2051  

0180-0197 
01bO-2055 
OlbO-3496 
0160-205s 
OlbO-094S 

01bo-Zoss 
o lbo -zoss  
OIbO-2204 
0160-2204 
0110-2055 

o lbo -zoss  
OlbO-ZOSS 
0160-34Sb 
01bO-2055 
0160-3053 

0160-0945 
OlbO-105s 

OlbO-2OSS 

OlbO-2055 
0160-ZOSS 
01bO-2OSS 
OLIO-ZOSS 
OlbO-ZOSS 

OlbO-ZOSS 
OlLO-2015 
01bO-0945 
0160-2OSS 

1901-OJTb 
1901-03Tb 
1901-OS1S 

1210-OS43 
12SO.OS43 

9140-0096 
9100-1629 
9100-1129 
9140-0210 

11S1-0075 
1854.0471 
1854-0475 
1855-0050 
1854-0019 

18SS-024 1 
1833-0316 
18S3.0075 
1853-0034 
18SY-0415 

1815-0050 
1891-0322 
1815-00s 0 
185s-0241 
1814.0404 

18S4-047S 

0691-3441 
ob98-3440 
07S7-0442 
OTS7-0438 
0757-0442 

- - 

Description 

1 

4 

L 

1 
22 

1 

2 

3 

2 

2 

1 

2 

( 
2 

1 

2 
4 

3 
1 

) 
1 

1 

1 

1 

3 
4 
7 
U 

BOARD A88EMBLY, TRACK bND HOLD 

CIPhCITOR-fXD 1UP +-20X 2SVDC CtR 
CAPACITOR-CXD 1Uf +-ZOX PSVOC CCR 
CAPACITOR-CXD lSUf+ -10% 20VDC TA 
CAPACITOR-PXD lSUf+-1OX ZOVDC TA 
CAPACITOR-CXD 1Uf +-2OX ZSVDC CCR 

CAPACITOR-CXD 1UF +-20% ZSVDC CCR 

28480 

28480 
28480 
OUZOJ 
O42OJ 
28480 

28480 
CAPACITOR-fHD 3SUf+-10% lOVDC TA 
CAPACITOR-CXD a O I U f  +80=2OX IOOVDC CLR 

04205 
18480 

CAPACITOR-CXD ,OlUf +80=2OX IOOVDC CCR 
CAPACITOR-fXD ,OlUf +8O-ZOX lOOVDC CLR 

CAPACITOR-CHD 2,ZUP)-1OX ZOVDC TA 
CAPACITOR-fXD ,OlUf +8O-ZOX 1OOVDC CLR 
CAPACITOR-fXD 1OOOPf + - l o x  lKVDC CER 
~~~~~~~~~~CUD oOlUf  +80-2OX lOOVDC CER 
CAPACITOR-fXD 910Pf  +-5% lOOVDC MICAO+7O 

~~~~~~~~~~fxD ~ O l u f  +8O-ZOX 1OOVDC CcR 
CAPACITOR-CXD ,OIUC + ~ o - ~ o x  ~ O O V D C  CCR 
~~~~~~~~~~fXD lOO?f 3OOVDC MIChO+7O 
CAPACITOR-FxD l 0 0 P f  +-SX ~ O O V D C  M I C A O + ~ O  
CAPACITOR-CXD .OlUf $80-20% 1OOVDC CCR 

CAPACITOR-CXD ,OIUC +80-zox ~ O O V D C  CCR 
CbPACITOR-CXD t O l U f  +80=20X 1OOVDC CER 
C A P A C I T O R - ~ X D  ~ O O O ? ~  + - l o x  L K V D C  CER 
CAPACITOR-CXD ,OlUf +80-20% lOOVDC CCR 
C A P ~ C I T O R ~ ~ Y D  .OlUf +80=2OX lOOVDC CCR 

CAPICITOR-CXD 910Pf +-SX lOOVDC MICAO+TO 
CAPACITOR-CKD ,OlUf  +OO-ZOX lOOVDC CCR 
NOT A88IONCD 
NOT 488IONCD 
CAPACITOR-fXD .OlUf +8O=ZOX lOOVDC CCR 

CAPACITOR-CXD .OlUP +8O-2OX 1OOVDC CCR 
CAPACITOR-CXD .OlUf +8O-ZOX LOOVDC CLR 
CAPACITOR-fXD r O I U f  +8O-20% lOOVDC CCR 
C~PACITOR-CXD ,OlUf +DO-201 1OOVDC CCR 
CAPACITOR-?XD ,OlU? +8O-2OX 10OVDC CER 

CAPACITOR-fXD ,OlU? +80-20% lOOVDC CCR 
CAPACITDR-CXD aO1Uf +8O-3OX lOOVDC CLR 
C&PACITOR-fYD 9lOPF +-5X 1OOVDC MICA0+70 
CAPACITOR-fXD aOlUf  +80-2OX lOOVDC CCR 

DIODE-OLN PRP 35V SOMA 00.7 
DIODE-OCN P I P  35V SOMA 00-7 
DIODE-8CHOTTKY 

CONNCCTOR-Rf 8M-8NP M PC SO-OHM 
CONNECTOR-Rf IM-8NP M PC 50-OH3 

COIL-MLD 1UH 10% PmSO .15SDX.lTSLG 
COIL-MLD 47UH SX Om55 .lSSDX,17SLG 
COIL-MLD YTUH sx  0.15 I i 5 ~ ~ ~ . 3 ~ ~ ~ ~  
COIL-MLD lOOUH 5% QmSO .15SDXt37SLQ 

TRAN~I~TOR-DUAL PNP PDm400MW 
TRAN~I~TOR-DUAL NPN POmTSOMW 
TRAN818TOR-DUAL NPN PD87SOMW 
TRANIIITDR-JfCT DUAL N-CHAN 0-MODE 8 1  
T R A N ~ I I T O R  YPN 8 1  10-18 PDl3bOMW 

TRbN818TOR MO8fET N-CHIN L-MODE 70-72 8 1  
TRAN~IITOR-DUAL PNP PDm5OOMW 
TRAN818TOR-DUAL CNP PDmYOOMW 
T R A N ~ I ~ T O R  PNP 8 1  TO-18 RDaSbOMW 
TRAN818TOR-DUAL NPN PD.7SOMW 

TRANIIITOR-JfCT DUAL N-CHAN 0-MODE 8 1  
TRAN818TOR PNP 2N394bA 8 1  TO-Yb PDWYOOMW 
TRAN~ISTOR=JTET DUAL N-CHIN 0-MODE 8 1  
T R A N ~ I ~ T O R  MD8fCT N-CHAN E-MODE 10-72 8 1  
TRAN8ISTDR NPN 8 1  70.18 PDI1bOMW 

TRPN~I~TDR-DUAL NPN PD87SOMd 

RC8IITOR 21s 1% ,12SW f TCm0+-100 
RESI8TOR 19b 1X ,125W f TCsO+-LOO 
RL818TOR lOK I X  ,12SW f TClO+-100 
RLIISTOR 5 , l l K  1 I  ,125W C T C ~ o + - l 0 0  
REOXITOR 1OK 1% ,125W f TC.O+-100 

28480 
28480 

OYIOJ 
28480 
20480 
28480 
28480 

28480 
28480 
2 8 4 I 0  
28480 
28480 

2 8 ~ 0 0  
28480 
18480 
2 I 4 8 0  
16480 

28480 
28480 

28480 

28480 
28480 
28480 
18480 
28480 

38480 
28480 
28480 
28480 

28480 
28480 
28480 

01761 
05761 

02178 
02170 
02178 
OP178 

28480 
28480 
a8480 
i i8480 
18480 

0291J  
28480 
28480 
28480 
28480 

28480 
OlbVH 
28480 
O 2 9 l J  
28480 

28480 

03299 
01298 
0129D 
03298 
03298 
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Table 8-30. A3A9 Track and Hold, Replaceable Parts (2  o f  3)  

Mfr Part Number 

C4.1/8-TO-1001-f 
~ 4 ~ 1 / 8 - T 0 - 1 2 1 1 ~ ~  
C4. l /8-TO- l9bl - f  
CU.l/I-TO-19bR-f 
CU.l/8-TO-1002-f 

CU.1/8-TO-lOOP-f 
C 4 - 1 / 8 - T O - 1 0 R 0 - F  
~4 . l / 8 -TO- l003- f  
C4-1/8-TO-1lb l - f  
C4.1/8-T0-19b2-f 

C4.1/8-TO-lVb1-f 
CU.l/8-TO-l78R-f 
C4-1/8-TO-I9bR-f 
89pRPO 
C4.1/8-TO-ZlSR-f 

C4-1/8-TO-I9bR-f 
tU.1/8=T0-1002-f 
~ 4 ~ 1 1 8 - ~ 0 = 5 1 1 l - f  
C4.1/8-TO-1002-f 
C4.1/8-TO-1001-f 

c U ~ ~ / ~ - T O - I Z I I - C  
~4 .1 /8 -10 -51 l l - f  
C 4 ~ 1 / 8 - T O - 5 l l R - f  
CU.l/8-TO-19bZ-f 
C Y - l / 8 - T 0 - 1 9 O - f  

CU- l /8 'TO' lOl '~ 
C4.1/8-TO-3Ibl-f 
C 4 ~ 1 / 8 - T O - I 9 b 2 - f  
~ 4 ~ 1 / 8 - T O - Z l S l - f  
~4.1/8-TO-31bl- f  

8PpRZOK 
~4.1/8-TO-31b2-f 
C 4 - 1 ~ 8 ~ T O ~ l O l ~ f  
8 9 ~ R 5 O  
C4~1 /8 -T0-1782- f  

CU.l/8-TO-101-f 
~4.1/8-TO- lOl- f  
C4.1/8-TO-3lbZ-P 
8ODR20K 
CU.l/8-TO-101-f 

C4.l/8-TO-l7l2-f 
C 4 ~ l / 8 - T O - S l l l - f  
MfuCl I8-TO-1332-f  
C4.1/8-10-75Ol-f 
C4 . l /8 -TO= lS l l - f  

~4.1/8-TO=IOOl-F 
89pR50 
C 4 - 1 / 8 ~ T O ~ P b l l ~ f  
C4.1/8-TO-l9b2-f 
C4.1/8-TO-19b2-f 

CY.lI8-TO-POW-f 
89PR200 
C4.1/8-10-1001=F 
89pRPOK 
M f s C l ~ 8 - T 0 - ~ 0 9 l - ~  

C U ~ l / 8 = T O = 8 Z 5 l - F  

CU.l/8-TO=3lbl-f 
CU.148-TO-1001-f 

C4.l/!-TO-!OOl-f 
C4-1/8-TO-5llR-F 
C4-1/8-TO-562R-F 
C4.1/8-TO-lOO2-F 
C4.1/8-TO-1001-f 

CU.I/8=TO-215R-F 

0 3 6 0  0 5 3 5  
0 3 6 0  0 5 3 5  
0 3 6 0 - 0 5 3 5  
0 3 6 0 - 0 5 3 5  
0 3 6 0 - 0 5 3 5  

0 3 6 0 - 0 5 3 5  
0 3 6 0 - 0 5 3 5  
0 3 6 0 - 0 5 3 5  
0 3 6 0 - 0 5 3 5  
0 3 6 0 - 0 5 3 5  

Reference 
Designation 

A3A9Rb 
A1APR7 
A1AVR8 
A3AVR9 
AJAPRlO 

A1APRl l  
A1APR12 
A3A9Rl3 
A3APRlY 
A3bPRlS 

AIAPRlb 
A1A9Rl7 
A3AORl8 
b3A9Rl9 
A3APRZO 

A3A)RZl 
A3IqR22 
AJA)RZI 
A1A9R24 
A3IQRZ5 

A3A9R2b 
AIAPR27 
AIAOR28 
A3APR29 
A3APR10 

A IA9RJ I  
A1APR32 
A3AqR31 
AIAPR34 
A3bPR35 

A3A9RIb 
I IAPR37 
A3APR38 
A1APR19 
A3A9R40 

A3A9R41 
AJAOR42 
AlAVR41 
A3APR44 
Alb9R45 

AlA9R44 
A1A9R47 
A3l9R48 
A3A9R49 
AlA9p50 

A3AQRSl 
AJAPR5P 
AJAPRSI 
A3APRSU 
A3APR55 

A3APRSb 
I3APR57 
AJAPR58 
A3AOR59 
A3APRbO 

A3A9Rb1 
AlAVRb2 
A3A9Rb1 
A1APRb4 
A3APRbS 

IJAQRbb 
A3A9R67 
A3A9R68 
A1A9Rb9 
A119R70 

b3A9R7l 

A319TPl 
A3APTPL 
A319TPJ 
A319TP4 
A1A9TP5 

A3A9TPb 
A3bPTP7 
A3A9TP8 
A3b9TP9 
ASA9TPlO 

HP Part 
Number 

0757-0080 
0757-0274 
0698-0083 
0498-1440 
0757-0442 

0717-0442 
0 7 5 7 - 0 3 4 6  
0757-0465 
0757-0279 
0698-3157 

ObV8-3157 
Ob98-141) 
Ob98-3440 
2100-1051 
Ob98-3441 

0698-3440 
0757-0440 
0757-0438 
0157-0442 
0757-0280 

0757-0274 
0757-0418 
0757-0416 
Ob98-3157 
ObV8-3157 

0717-0401 
0757-0279 
Ob98-3157 
0698-0084 
0757-0279 

2 1 0 0 - l i b 1  
0198-3160 
0757-0401 
2100-1052 
Ob98-3116 

0757-0401 
0757-OUOI 
Ob98-3lbO 
2100-11b1 
0757-0401 

Ob98-313b 
0757-0418 
0757-0289 
0757-0440 
0757- I094  

0757-0280 
2100-3052 
Ob98-0085 
0198-3157 
Ob*8-3l57 

0757-0422 
2100-1095 
0 ? 5 ? - 0 ~ b s  
2 1 0 0 - 3 l b l  
0757-0288 

0757-0441 

0757-0279 
0757.0280 

0757-0280 
0 T ~ 7 ~ 0 4 1 0  
0757-0417 
0757-0442 
0757-0280 

0698-1441 

03bO-0515 
03bO-0535 
03bO-0535 
0160-0535 
0360-0515 

03bO-0535 
OibO-0535 
01bO-0515 
03bO-0535 
0360-0535 

Mfr 
Code 

03298 
03298 
0329) 
01298 
03291  

03293 
01298 
0 3 2 0  
03290 
03298 

01290 
01291  
0129) 
73138 
01291  

0329) 
03290 
01298 
03298 
O129B 

03298 
0129B 
01291  
03291  
01298 

01290 
0129) 
03298 
01291  
03290 

73138 
03291  
03298 
73138 
03298 

03291  
03290 
03291  
71138 
01290 

03290 
01298 
O299C 
03290 
03298 

03290 
73138 
03291  
03290 
0199B 

01290 
75138 
01291  
73138 
0299E 

03290 

05298 
03291  

01290 
03290 
0329) 
03298 
03298 

03298 

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

Q ~ Y  

b 
2 
1 

1 
2 
P 
7 

1 

1 

2 

5 

1 

3 
2 

2 
2 

1 
1 
1 

1 

I 
I 

1 

I 

1 

10 

Description 

RC818TOR 1K 1% ,125W f TCm0+-100 
RE818TOR 1.21K 1X ,125W f TCmO+-100 
RL8IITOR 1.9bK 1X . I25k  f TCmO+-100 
RE818TOR 196 1% ,125W f TC.O+-100 
RL l I ITOR 1OK 1% ,125W f TC.O+-100 

RE818lOR LOU I X  ,125k f TCmO+-I00 
R E S I S T O R 1 0 l a . 1 2 5 W F T C : O c - 1 0 0  
RcI I8TOR LOOK 1X . l l S k  f TC.O+-I00 
RC8IITOR 3.1bK LX ,125W f TC.O+-100 
RC818TOR 19.bK 1X .IZIW f TCSO+-100 

~ ~ 8 1 1 1 0 ~  1 9 . 6 ~  IX , 1 2 5 ~  f T C * O + - ~ O O  
RE818TOR 170 1X ,115W f TC.O+-100 
R c I I I T O R  196 1% ,125W r TC80+-100 
RC818TOR-TRMR 20 20% C I IDE-ADJ  17-TRN 
RC8ISTOR 215 1% .l25W f TCmO+-100 

R ~ 8 1 8 T 0 R  196 I X  ,125W f TC.0t-100 
REI I lTOR 1OK 1% ,125W r TC.O+-100 
RE8l)TOR 5.11K I X  ,125W f TC.O+-100 
RCIIITOR 1 0 ~  l x  , 1 2 5 ~  f TC.O+-100 
RE818TOR I K  1X .l25W f TC.O+-100 

RC818TOR 1.2lK 1X .l ISW f TC.O+-100 
RE818TOR 5 . 1 1 ~  1X ,125W f TC80+-100 
RC8IITOR 511  1% ,lZSW f TCmO+-100 
RCIIaTOR 19.bK 1% .I25W f TC80+-100 
R c I I ~ T O R  I9,bK I X  ,125W f TCIO+-100 

RL8IITOR L O O  1X ,125W f TC.0+-100 
RE818lOR 3,lbK 1X ,125W f TC10+-100 
RE818TOR lV,bK 1% ,125W f TCmO+-100 
RE818TOR L . l IK  1% ,125W f TCmO+-100 
R t I I8TOR 3,lbK 1X ,125W f TC80+-100 

RC8I)TOR-TRHR ZOU 10% C 81DE-ADJ 17-TRN 
R c ~ I ~ T O R  11,bK I X  .li!SW F TC.O+-100 
RL818TOR LOO 1X ,125W f TCmOt-100 
RE8IITOR-TRHR SO 2 0 1  C 8IOC-AOJ 17-TRN 
REl I lTOR 1 7 . 8 ~  I X  .lZSW f TC.O+-100 

RC8IITOR 100 1% ,125W r TC.O+-100 
R c ~ I S T O R  L O O  1X .lE5W f TCmO+-100 
RC818TOR 3I.bK 1% ,125W f TC.O+-100 
RC818TOR-TRMR 2OK 10% C 8IOL-AOJ 17-TRN 
REII ITOR 100 1X ,125W f TC.O+-100 

RC8ISTOR l7.8K I X  ,125W F TCmOt-100 
REIIDTOR 1 . 1 1 ~  1~ , 1 2 5 ~  f T C ~ O + - I O O  
RC818TOR 13.3K 1X ,IrSW f TCmO+-100 
R E I I ~ T O R  7.5K 1X .I25W f TC80+-100 
RCSI8TOR 1.47K 1X ,125W f TC80+-100 

RE8IITOR I K  1X ,lDSW f lC.O+-100 
Rc~ I~TOR-TRMR 50 2OX C I IOE=AOJ 17-TRN 
REII8TOR a.blK 1X .lPSN f TC*O+-100 
RLII8TOR 19,bK 1X ,125W f TC.O+-100 
RE8IITOR 1 9 . 6 ~  I X  ,125W r TC.O+-100 

RLl I8TOR 909 1 1  .lZSW F TC.O+-100 
REII8TOR-TRMR LOO IOX C 8IDE-ADJ 17-TRN 
RC818TOR lOOK 1X . l2 fW f TC.O+-100 
Rc~ I~TOR-TRMR LOR IOX C SIDC-ADJ 11-TRN 
RE8lITOR 9 . 0 9 ~  I X  ,129W r TC.0+-100 

RE818TOR 8.25K 1X .IZ5W F TC.O+-100 
NOT A88IONEO 
NOT A88IONCD 
R E s I ~ T O R  3.IbK 1X ,125W f TC.O+=lOO 
RC818TOR 1K 1% ,125W F TC80+-100 

RESISTOR 1K 1X ,125W f TC.0+=100 
RESISTOR 513 1"" .125W F  TC=0+-100 
RESISTOR 562 1% .125W F  TC=O+-100 
~ ~ 8 1 1 1 0 ~  1 0 ~  1% , 1 2 5 ~  f ~ t m 0 + - 1 0 0  
RCII8TOR 1K It ,I25W F TC80+-100 

RE818TOR 215 1% .I.?SW f TC.O+-100 

TERMINAL, TEIT POINT 
TERMINAL, TE8T POINT 
TERMINAL, TL8T POINT 
TERMINIL, l E 8 T  POINT 
TERMINAL, TE8T POINT 

TERMINIL, l E 8 T  POINT 
TERMINAL, T ~ T  POINT 
TERMINAL, TC8T POINT 
TERMINAL, TC8T POIhT 
TERMINAL, TE8T POINT 
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Table 8-30. A3A9 Track and Hold, Replaceable Parts (3  of 3) 

Reference 
Designation 

M f r  
Code 

AlAQUl 
AIIQU2 
4SbQU3 
ASAQUO 
AlAQUS 

A3AQU6 
ASAQUT 
ASAQUO 
~ ~ A O U Q  
ASAQULO 

A l A Q U l l  
A lAQUI2  
A l A Q U l l  

M f r  Part Number HP Part 
Number Q ~ Y  

,Djoooo 
750-8l -R11K 
7bO 8ERICOt lb  P I N  
LM51lH 
~ ~ 3 1 1 ~  

H A Z - Z S ~ S - #  
I S O - ~ ~ - A ~ , ~ K  
I O O ~ P C  
AMTYL8139 
QL8lOPC 

8N14L800N 
8N?4Lb iS IN  
8N74L814N 

1 4 8 0 - 0 0 7 3  
40y0-01Sb 

1826-0415 
1810-0207 
1810-0017 
1816-0026 
1 0 6 - 0 0 2 b  

1816-0089 
1810-0105 
1820-0471 
l I 1 0 - 1 2 8 1  
1820-1101 

1810-1197 
1 0 0 - 1 4 1 1  
1820-1112 

1480-0015 
4040-07% 

Description 

1 
1 
1 
2 

1 
i 
I 
1 
1 

1 
1 
1 

2  
2  

I C  8UI lCH 
NETWORK-RE8 8-PIN-8IP 11-PIN-8PCG 
NETWORK-RE8 16-PIN-DIP 11-PIN-SPCG 
I C  COMPARATOR 
I C  COMPARATOR 

IC L S l S  OP AMP 
NETWORKWRE~ 8-PIN-81P ,I-PIN-SPCG 
IC INV T T L   EX 1-INP 
IC OCOR TTL L 8  1-TO-4-LINE DUAL 2- IN? 
I C  OATC TTL L 8  NAND TPL )- IN? 

I C  GATE TTL L 8  NAND QUAD 2- IN? 
IC MV TTL L 8  MDNO818L RITRIO DUAL 
IC ?? TTL L 8  D-TVPE PO8-ED5E-TPIG 

0 2 Q l J  
O248C 
O248C 
0 1 4 0 r  
0 1 4 0 r  

0 l7Q1 
0248C 
02210 
O17QD 
02130 

OlbQtl 
0 1 ~ 9 ~  
OlbQH 

AIAQ M18CELLANEDU8 PART8 

P I N  D R I V E  0.250" LG .062" D IA  
EXTRACTOR-PC BOARD WHT PDLVC 

2 8 4 8 0  
28480 
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Table 8-31. A3A9 Track and Hold, Component Locator Table 

Reference 
Designator 

C  1 

C2 

C3 

C4 

C5 

C  6  

C7 

C8 

C  9  

C10 

C11  

C12 

C13 

C14 

C15 

C16 

C17 

C18 

C19 

C20 

C2 1 

C22 

C23 

C24 

C25 

C26 

C27 

C30 

C3 1 

C32 

C33 

C34 

C35 

C36 

C3 7  

C38 

C39 

CR1 

CR2 

CR3 

J 1  

J2 

L 1 

L 2  

L 3  

L 4  

Location 

B 1  

B  2  

8 1  

8 1  

6 1  

8  2  

8 4  

6 4  

8 3  

8  2  

B  2  

8  2  

C  2  

6 2  

8  2  

8 2  

8  2  

8 4  

6 4  

8 1  

8  2  

C1 

8 2  

C  1 

C1 

C  2  

C1 

D  3  

C4 

C  3  

C4 

D 3  

C  2  

C3 

C4 

C4 

C4 

C  2  

C4 

C1 

D 2  

D 2  

B 4  

8 1  

8 2  

8  3  

Reference 
Designator 

Q  1 

Q  2  

Q  3  

Q4 

Q  5  

Q6 

Q7 

Q8 

Q 9  

Q10  

Q 1 1  

Q12 

Q13 

Q  14  

Q15 

Q16 

R  1 

R  2  

R  3  

R 4  

R5 

R 6  

R  7  

R  8  

R  9  

R 1 0  

R 1 1  

R 1 2  

R13 

R  14  

R  15  

R16  

R  17  

R  18  

R  1 9  

R  20  

R 2 1  

R22  

R23  

R  24 

R25  

R26 

R27  

R28  

R 2 9  

R 3 0  

R 3 1  

R 3 2  

Location 

C1 

C1 

C2 

C  2  

C  2  

C2 

C  3  

C  3  

C3 

C  3  

C4 

C4 

8 2  

8  2  

8 2  

8  2  

C  1 

C 1  

C  2  

C  2  

C  2  

C  2 

C1 

C1 

C1 

C2 

C  3  

C2 

C2 

C  2  

6 1  

6 1  

C  3  

C2 

C  3  

C  3  

C  3  

C  3  

C3 

C3 

C3 

C4 

C3 

C4 

C4 

C4 

C4 

C  3  

Reference 
Designator 

H34 

R35  

R36 

R 3 7  

R38  

R 3 9  

R40  

R 4  1 

R 4 2  

R43 

R44  

R 4 5  

R46  

R 4  7  

R48  

R49  

R 5 0  

R 5 1  

R52  

A53 

R  54 

R55  

R  56 

R57  

R58 

R 5 9  

R60 

R 6 1  

R 6 4  

R 6 5  

R66 

R6 7  

R68  

R 6 9  

R 7 0  

R 7 1  

T P 1  

TP2 

TP3 

T  P4 

TP5 

TP6 

TP7 

TP8 

TP9 

T P l O  

U  1 

Location 

C4 

C4 

C3 

C3 

C3 

C  2  

8 1  

8  1 

C4 

C  1 

C2 

C  2  

C4 

8 2  

8  2  

8  2  

8  2  

8  2  

C  3  

8 3  

6  2  

8 2  

8  2  

C  2  

8  2  

C  2  

8  2  

C4 

8 3  

C2 

8 2  

8 2  

C2 

8 4  

C2 

C3 

0 2  

C2 

D 2  

C  3  

8 1  

6 1 

8 2  

C  2  

8  2  

C3 

C  2  

Reference 
Designator 

U 3  

U 4  

U  5  

U6 

U 7  

U  8  

U  9 

U 1 0  

U 1 1  

U 1 2  

U13  

Location 

C3 

C3 

B  2  

8  2  

8 3  

6 3  

8  3  

6 3  

8 3  

8 4  

6 4  
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A 
7 

6 
v 

C 
7 

D 
A3A9 

TRACK AND HOLD 

-Em 

b 4 

w-  
4 mce - 

A A A 

Figure 8-99. A3A9 Track and Hold, Component Locations 
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VIDEO PROCESSOR pA'I 
I 
I O T O l O M H r  

WIZ 

V/OEO + w 

I 
I 0 7D 1 0  MHz 

WII 

WDEO 

D/G/TeL STORAGE 
W b W  CONTYOL MOTHERBOARD 

A3A9 TRACK 4ND HOLD 

SERlAL P W / X  / B Z h A  DATE. APRIL 1978 

A - 0  CONVERTER 

I""7 
I I 

I 
21 t LTRK 

I 
lSJ t VIDEO 

I 
I I 

Figure 8-1 00. A3A9 Track and Hold, Block Diagram 
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D~ital ly Remastered by ArfekMedia O 2002-2006 

PIN SIGNAL / TD/FROM I F$z;:v 
MC 

/3 NC 

2 NC 

PO N C  - 
3 NC 

2 1 NC 

I 
4 GND 1 

2 2  C N D  

--i 0 

0 ~ - ,  5 , 7  L/c p;-/ifl ,c,fTF:?;b 
+,5v.- 

-l;~fp : 5 ~  

CABLE 8, Wl2 

VIDEO PROCESSOR 

SEE NOTES 

PI-IJ/IN) 

I 
U1 

+/5 Y 

--- 
GND R4 5 + I r 

'C S A/* " I 4  

I P B / @  ' 
NC- - 

138 4 7  I -ijiNC 
i / F  $ . OOl 

8 
/no r 3 c,/ 

t 5 V F  R i 7  
a' , ' 2  

I ;-a 
I . s C .  16 ' 3 

I 
R / 3  4 R B  

13 

Pi-16,34 - 9 ;  1 'Si 
'--O- 

.L. 

D 4 N D  
-/5VF, 
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O~ital ly Remastered by ArtekMedia O 2002-2006 

MULTIPLEXER 

I 1,A3 C H  
T :S -  COND TION5 6.73-ME RJUOWNVt 
/ N S T R U M ~ T  CONTROL SPT~IMS: 

/./S TffUMEtIT PfF5PT 
CENTER KRFQUEDCY 20Mti.z 

' , ,Tc-> 
, a  

-..i ,..E '7rr..;>,s-:- ., - - ' "  

- r ; S t h A ; ~ ,  - -  - Z ? i : ~  - ir. 
= - t F j Y  A;'":, ,A-,ON L ' i v  AS.5iMEL" 
:JWOFn r>: J N O L i 7 E  R ' r i - E K E  
3 i S # G S A T O H .  
L I I - C S ~  O ~ ~ F R ~ ~ S b  hDtCATF3 : 

~CS/.Y~AANL E /N OHMS iYL 1 
< # P A <  / i A N C  / ~ ' M / < R O F A ' i 4 2 j y F l  
/ + r r ) r / c ~ ~ ~ ~ a  ,.+ M cnoxFue/ss!,ii~ 

3 L N L C S I  ( /TY&fW/5P /ND/C4TCB, 
-L G / C  LEJELS ARE T T L :  

+ z n . rs  +5 j d  = L G G : ~  = n i ~ ~  

3 v T 3  fO.Bi/ = L O G ~ C ' C ' ' = ~ O ~ Y  

4. /ANEMON C S  ~ B L E :  
- 

' / IYE,~ONIC 

Z&I€L 8 / S E L E C T  
">EN ; -EAK HIGH DETECTOR :SWEEPING K E S E T E ~ A B L E  

1 ;(:E dj S A M P L E R  S.Y/OFF CONTROL 

1 GP 
POSITIYE P E A K  DETECTOR 
G A I N  

4~ NEGATIVC PEAK DETfCTOR 
G A I N  

Gs G A I N  FOR SAMPLING W'O 
PEAK F I N A L  D E T f C T I O N  OUTPUT GAIN ADJUST 

O S a u T  F I N A L  OUTPUT OFFSPTADJUST 
LOW;  A PE4K DET€C70P /5  

5 I N P U T  SELECT TAQLE 

NEG PEIIK 

6 P I N  CMIF/6U?Ar10N FOR U2 AND U7 
U Z / ~ ~ X ) ~ N D  U T ~ Y  7 ~ )  

8 Q l ,  2, 3, 7, 8, I 0  AN3I6 ARE DLW. 7RANS,5TMS 
W'TW T8f FOII3W/NG FIN CONF/GUUM NOM: 

7 So AND QqiY ARE MOS x -  cbafimt W M C S N E N T  
M O L E  FErs WNiY 7M FaLLOIU/N6 P/K 
CONF/6URATKw. 

i 6  . - A I2  3 ARE DU4L FEG W T M  TH6 
FOLLCW/.fi P X N  CONF/GU#AT/aY 

l E N  

Figure 8-1 01. A 3 A 9  Traclc a i d  IIold, Sclleinatic Diagram 
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Table 8-32. A3A10 Digital Storage Motherboard, Replaceable Parts 

Reference 
Designa.tion 

& I d 1 0  

A311051 
A l d l O J 2  
ASAlOJ3 

A 3 x A l p l  
A3XAlP2 
A3XA2Pl 
A ~ X L Z P ~  
A3XA3Pl 

A3xA lp2  
A I X I Y P l  
l 3 X l s P l  
A3XAbPl 
A ~ X A ~ P Z  

A3XATPl 
A3XATP2 
A3XAlP l  
4 3 x ~ Q P l  

HP Part 
Number 

85662-60015 

1200-0508 
1251-4827 
1251-4004 

1251-2O2b 
1251-2026 
1251-2026 
1251-2026 
1251-2026 

1251-2OZb 
1251-2026 
1211-2026 
1151-2026 
1251-2026 

1251-2O2b 
1251-2026 
1251-2026 
1251-2026 

QtY 

1 

1 
1 
1 

14 

Mfr 
Code 

28480 

28480 
28180 
28480 

28480 
28a8O 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28410 

28480 
28480 
28480 
28480 

Description 

BOARD ASSEM8LY,DIGITIL STORPCE MOTHER 8D 
(INCLUDES W2 AND h3)  

SOCKET-IC 14-CONT DIP-SLDR 
CONNECTOR 50-PIN F POET TYPE 
CONNECTOR 4-PIN M POST TYPE 

CONNECTOR-PC EDGE 18.CONT/QOW 2-ROWS 
CONNECTOR-PC EDGE 18-CONT/QOW 2-ROWS 
CONNECTOR-PC EDGE lB-CONT/RON 2-ROW8 
COhNECTOR-PC EDGE 18-CONT/ROw 2-ROWS 
CONNECTOR-PC EDGE ~ ~ - C O I ~ T / R O W  Z - R O W S  

CONNECTOR-pC EDGE IB-CONT~QOH 2-ROWS 
CONNECTOR-PC EDGE 18-CONT/ROW 2-ROWS 
CONNECTOR-PC EDGE 18-CONT/RON 2-ROWS 
CONNECTOR-PC EDGE 18-COQT/ROW 2-ROWS 
CONNECTOR-PC EDGE I~-CONTIROW .?-ROWS 

CONNECTOR-PC EDGE IS-CONT/ROW  ROWS 
CONNECTOR-PC EDGE 18-CONTIRON 2-ROkl 
CONNECTOR-PC EDGE 18-CONT/ROw 2-ROWS 
CONNECTOR-PC EDGE 18-COYT/ROW 2-ROW8 

Mfr Part Number 

85662.b0015 

1200-0508 
$251-4127 
1251-4804 

1251-2021 
1251-2026 
1251-2026 
1251-202b 
1251-202b 

1251-2026 
1251-2026 
1251-2026 
1251-2026 
1291-2021 

1251.2021 
1251-2026 
1251-2026 
1251-2026 
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A3A10 
DIGITAL STORAGE MOTHERBOARD 

Figure 8-1 02. A3A1O Digital Storage Motherboard, Component Locations 
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Dk~itally Remastered by ArfekMedia O 2002-2006 

SO WIRE INSJRUMEhT BUS 

i 5 l O  (N C.) 
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A4A1 VIDEO PROCESSOR, CIRCUIT DESCRIPTION 

A4A1 Video Processor filters the detected IF signal from A4A2 Log Amplifier, it sets the dB/DIV LOG 
SCALE and the REFERENCE LEVEL offsets below - 50 dBm or - 70 dBm, and it provides the I F  video 
output and the X and Y recorder outputs. 

Video Filter @ 

The Video Filter is an  R C  low pass fiIter with selectable R and C .  The series resistance R is one of two 
values controlled by switch ~ 7 .  When the switch is closed (0), R17 is short circuited and the series 
resistance is minimum. In this state, video bandwidths from 3 kHz t o  3 MHz are attainable. (The 3 MHz 
nominal bandwidth is attained when 4 1 4  through 4 2 0  are turned off.) When switch U7 is open (I) ,  the 
series resistance R is high, approximately equal t o  R17 and video bandwidths from 1 Hz to 1 kHz are at- 
tainable. Shunt capacitors C5 through C11 are selected by switching transistors Q14 through 420 .  Only 
one of these switching transistors can be on at any one time. Each capacitor except C11 is used with ihe 
high series resistance for the lower bandwidths and the low series resistance for the higher bandwidths. 

Log Expand @ 

The Log Expand circuit allows four different amplitude scales: 10, 5, 2, 1 dB/DIV. Changes in the 
amplitude scale are accomplished by first amplifying the video signal, then attenuating it various amounts. 
This is accomplished by FET input amplifier U2, which offsets the input - 5V and whose gain (set by R22 
and R21) is 5. The offset is set by the current through Q1. This current source is adjustable using OS poten- 
tiometer R14. Switching transistors 4 4 ,  Q5, and 4 6  are turned on or  off to achieve voltage divider ratios 
of 1/10, 1/5, 1/2, and 1. Diodes CR2 and CR3 clamp this attenuated signal at about - 1.2V to  prevent for- 
ward biasing any switch in the off state. A final amplifier consisting of 4 7 ,  Q8 and Q9 amplifies this at- 
tenuated signal by 4 and offsets the output +2V. A +2V output corresponds to a full scale signal. This 
final amplifier is a two-stage amplifier. The first stage is a FET input stage made up of dual FET 4 7 .  The 
first-stage output is multiplied by the transistor inverter 4 8 ,  whose output is buffered by an  emitter 
follower Q9. This output is fed back to  the inverting input through a resistor divider stick. Gain of the 
amplifier is adjusted by ZERO potentiometer R32, and offset for full scale is adjusted by FS potentiometer 
R36. Diode C R l  clamps the output at about - 1.2V. 

Log Offset Current Source 0 
The Log Offset Current Source simulates log gain for instrument reference levels below - 60 dBm. This is 
achieved by offsetting the OV t o  1V video input signal by driving current through the source resistance R16. 
This current is changed by supplying different currents into the emitter of 413 ,  the transistor current 
source. Currents are controlled by switching transistors Q10, Q11, and 412 .  For example, when switch 
4 1 2  is turned on, the transistor saturates and a current flows through R5 into the emitter of 4 1 3 .  This 
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emitter current (set by the voltage drop across R5) is closely equal to the collector current through 412.  The 
voltage drop across R5 can be changed by varying LG OS potentiometer R2, since U6 pin 3 and the emitter 
of 4 1 3  are at the same voltage. This is true because U6 is a voltage follower with unity gain. Once R2 is set, 
the accuracy of R5, R7, and R9 determines the relative accuracy of the offsets, 0,1V, 0.2V, 0.2V (10 dB, 20 
dB, 20 dB). 

Power Supplies 0 
In the Voltage Reference circuit, Zener diode VRl is used to provide +8.8V and - 10,OV sources. 
Amplifier U l B  inverts and amplifies + d . 8 ~  to get - 10.00V, which is used in the Log Expand circuit with 
the FS adjustment R36. The +8.8V source is used for LG OS (log offset) adjustment R2 and OS (offset) 
adjustment R14. 

Decode Logic 0 
The Decode Logic circuit performs additional decoding on output lines from IF Control A4A9. VBWA, 
VBWB, VBWC, and VBWD are decoded by U8, a 1-of-8 decoder, and inverted by UlO to  drive one of the 
seven capacitors used in the Video Filter. U11 decodes A LOG and B LOG and drives the switches that vary 
the attenuator in the Log Expand circuit. 

Recorder Output 0 

The Recorder Output circuit provides outputs for an X-Y plotter. Also provided are outputs for calibrating 
lower left (LL) and upper right (UR). Calibration outputs and signal outputs are routed through switch U4. 
A control line, REC CAL, from IF Control A4A9 controls the state of the U4 switches. When REC CAL is 
high, the video output through U3 and AUX SWEEP have closed paths through the switch to provide 
VIDEO and SWEEP outputs to  the rear panel. When the REC CAL is high, a closed path through the 
switch exists between the calibration voltages and the VIDEO and SWEEP outputs. Control line REC 
ZERO causes the FS o r  ZERO voltage to appear across the R50, R55, R51 divider stick. When in LL, REC 
ZERO is low and the switch inputs are pulled to about OV. When REC ZERO is high, its open collector 
output will be set to  the voltage determined by the divider stick: +10V for Xr out, and + l V  for Yr out. 
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A4A1 VIDEO PROCESSOR, 'TROUBLESHOOTING 

Proper operation of the Log Offsets, OSlO, OS20-1 and OS20-2 can be determined from the display 

Connect an HP 355D Step Attenuator between CAL OUTPUT and SIGNAL INPUT 2. Set this attenuator 
to 1 10 dB. Key in the following settings: 

I-] 20MHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
[GGNK) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OHz 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 kHz 
zz- (LJ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10Hz 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OdB ~q 
2 0 ~ e c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -40dBm 
77 

Press the sweep key. Then press the DATA STEP key repetitively. A display similar to  
Figure 8-105 should result. If a step is missing, one of the offsets or  its control circuitry is defective. The 
truth table in Note 3 is an aid to  determine which offset circuit isn't operating properly. OV in the table in- 
dictes that an  offset is active. Accurate determination of amplitude step size is attainable using the 
MARKER key and the DATA knob. 

Figure 8-1 05. Log Offset Gain Step Display 

I r p  REF -110.0 dB- A T T D I  0 dB 

10 dB/ 

-40 dBm 

CENTER Z0.000000 CUz S P A N  0 Y. 

RE5 BW 3 hY. VB* 10 HZ OP 20 ..s 

1 

-- 

I 
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The Video Filter circuit can be checked from the front panel. With no input signal, set the controls as 
follows: 

[+"J . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25MHz (-1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100kHz 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20sec [-j . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -90dBm 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 H z  

m 
Press r+ sweep. Then press the DATA S T E P ~ J  key repetitively. The display should appear as in Figure 
8-106. Now key in @ TRACE A [ . This turns only the Negative Peak Detector on. Reset t o  
1 Hz. Press the sweep key. Then press the DATA step @ key repetitively. The display should 
appear as in Figure 8-1 07. 

/r[r REF -90.0 d b  ATTEN I 0  dB 

10 dB/ 10 dB/ 
K G  PK 

CENTER CENTER 25.888 W z  PIN 188 hYz 
RE5 8* 1 kYs Wn 30 hYr RE5 BU 1 LYI Wn 38 hH1 OP 28 ..s 

Figure 8-1 06. Video Bandwidth 
Step Display 

Figure 8-1 0 7. Video Bandwidth Step 
Display with Negative Peak Detection 

If the displayed noise does not change monotonically with the step key, the indicated Video bandwidth is 
faulty. Refer to the service sheet to determine the defective switch, capacitor, or  decoder. 

The Log Expand and Decode Logic circuitry can be accurately checked by using the Error Correction 
Routine. Pressing [-I (KSW) starts this routine. The error terms are displayed by pressing 

[ (KSw). The last three lines give the offset errors from the 1 dB LOG reference for the 2 
dB, 5 dB and 10 dB LOG scales, respectively. Maximum error is k0.5 dB for proper operation. 
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Table 8-33. A4AI Video Processor, Replaceable Parts (I  o f  2) 

Reference 
Designation 

APAl 

A 4 A l C l  
A4AlC2 
APAlC3 
APAlC4 
A4AlCS 

A4AlCb 
AYAlC7 
A4AlC8 
A4AlC9 
A4AIClO 

A 4 A l C l l  
A 4 A l C l 2  
A 4 I l C 1 3  
AgAlC14 
A4A lC lS  

A Q A l C l b  
A 4 A l C l l  
A411C l8  
~ 4 ~ 1 ~ 1 9  
A4AlC20 

A q ~ l C 2 1  
A4AlC22 
I U A I C 2 3  

A4AlCRl  
ABAlCRZ 
A4AlCR3 

A4A l  J l  
AUAl J 2  
AYA lJ3  
A4A lJ4  

~ 4 1 1 ~ 1  
A4A lL2  
A 4 A l L 1  
1 4 ~ 1 ~ 4  
b 4 A l L 5  

AYAlQl  
AOAlQ2 
AqAiG3 
1 4 A l o 4  
A4A105 

A 4 A l ~ b  
AUAlP l  
AOAlQ8 
A 4 ~ 1 0 9  
A4AlQlO 

A 4 A l O l l  
A4A1012 
A411Pl3 
A 4 A l P l 4  
A4A lO iS  

A4b1016 
A411011 
44A lP18  
A4A1019 
L4b lQ20  

A4A lR l  
AUAIRZ 
AQA1R3 
A4AlR4 
A4AlRS 

AYblRb 
A Y A l R l  
AOAlR8 
AUA] R9 
A4b lR lO  

A 4 A i R i i  
A411RlZ 
b U b l R l 3  
bUblR14 
A4AlR15 

Mfr 
Code 

28480 

56289 
28480 
56289 
28480 
28480 

28480 
28480 
28480 
28480 
56289 

56289  
28480 

28480 
28480 

56289  
56289  
56289  
28480 
20480 

28480 
28480  
72116 

28480 
28480 
28480 

28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

04713 
28480 
28480 
28480 
21480 

28480 
17856  
28480  
28480 
04713 

04113 
04113 
04113 
28480 
28480 

28480 
28080 
28480 
28480 
28480 

24546  
02111  
24546 
24546  
28480 

24546 
245C6 
24546  
24546 
19101  

24546 
20546 
Z45Y6 
02111 
ZUSUb 

Mfr Part Number 

8 5 b b 2 ~ 6 0 0 1 1  

150022SX9020A2 
0160-2055 
1500225X902OA2 
0160-2051  
0160-0945 

0160-0155 
0160-0161 
0160-0163 
0160-0168 
lSODII4X9035A2 

1 5 0 0 1 0 5 ~ 9 0 3 5 A 2  
0160-2015 

0 1 6 0 - ~ ~ 5 5  
0160-2055 

lSOO226X9015B2 
15OD33bX901OB2 
1 5 0 D 2 I 6 ~ 9 0 1 5 B z  
0 1 6 0 ~ ~ 0 s ~  
0160-2055 

0160-2055 
0160-1015 
~ ~ i 5 f i 8 l J 0 3 0 0 W v l C R  

1901-0535 
1901-01?9 
1 9 0 1 - 0 i 7 9  

1250-0690 
lP50.0690 
1250-0b90 
1250-0690 

9140-0114 
9140-0114 
9 1 0 0 - l b t 8  
9100-1618 
9100-1618 

2N2901A 
1854-0404 
1855-0010 
1854-0404 
1814.0404 

1854-0404 
2NS912 
1853-6316 
1854-0404 
2 ~ 2 9 0 7 A  

2N2907A 
2 ~ 2 9 0 t i  
ZNZVOTA 
1854-0404 
1054-0404 

1854-0404 
1854-0404 
1854-0404 
1854-0404 
1854-0404 

~ ~ . 1 / 8 - T o - 4 b 4 i - ?  
43P202 
~4 -118-TO-2811-?  
~ 4 - 1 / 8 - T O - l 0 0 2 - ?  
0698-6880 

C4-1/8-T0-1002-? 
NCU-1/8-12-8001-D 
C & - l / 8 - 1 0 - 1 0 0 2 ~ ?  
NC4- l l 8 -12 -8001-0  
M?4Cl /8-TO-b19l -F 

C4-1/8-T0-1002-? 
C4- I /8-TO-blVR-? 
CU- l l8-TO-L001-? 
43P501 
C4-1/8-T0-21Sl-F 

HP Part 
Number 

85662-60011 

0180-0191  
0160-PO55 
0180-0191  
0160-2055 
0160-0945 

0160-0115 
0160-0161 
O ~ b O = O i b ~  
0160-0168 
0180-2205 

0180-0291 
0160-2055 

0160-2055 
0160-2055 

0180-0228 
0180-0229 
0180.0228 
0160-2055 
0160-2051  

0160-2055 
0160-1055 
0140-0195 

1901-0535 
1901-0179 
1901-0119 

1250-0690 
1250-0190 
1250-0690 
1150-0690 

9140-0114 
9140-0114 
9100-1618 
9100-1618 
9100-1618 

1853-0281 
1854-0404 
1855-0050 
1854-0404 
1854-0404 

1854-0404 
1855-0213 
1853-0316 
1854-0404 
1853-0281 

1853-0281 
1853-0281 
1853-0281 
1854-0404 
1854-0404 

1854-0404 
1854-0404 
1854-0004 
1854-0400 
1854-0404 

0698.3155 
2100-3109 
0698-3151 
0757-0442 
0608-6880 

0151-0402 
0698-6755 
0757-0442 
0698-6115 
0731-0290 

0751-0442 
0751-0418 
0797-0280 
2100.3123 
0698-0084 

Q ~ Y  

1 

2 
9 

1 

1 
1 
1 
1 
1 

1 

2 
1 

1 

1 
2 

4 

2 

3 

5 
12  

1 

1 
1 

9 
1 
1 
6 
1 

2 

2 

1 
2 
I 
1 

Description 

BOARD ASSEMBLY, V IDEO P R O C E ~ S O R  

CAPACITOR-?XD 2 2UFt-1OX 2OVDC TA 
CAPACITOR-?xD . i l ~ ?  +80-20% lOOVOC CCR 

-CAPACITOR-?YO 2 ZU?t- lOX ZOVOC TA 
CAPACITOR-FXD .~Iu? +80-20% IOOVDC CCR 
CbPACITOR-?XD VlOP? +-5% lOOVOC MICA 

C A P A C I T O R - ~ x D  ~SOOPF +-LOX ZOOVOC POLYE 
CAP9CITOR-FXO .OlU? +-LOX 2OOVOC POLYE 
C~PACITOR-CXO ,033UF +-!OX ZOOVOC POLYE 
CbPACITOR-?HD e1UF t-1OX ZOOVOC POLYC 
CAPACITOR-?XD .I~U?+-LOX 3 5 ~ 0 ~  TI 

CAP~CITOR-?XD Iu?+-10% 35vOC Tb 
CAPACITOR-FXD .OlU? +8O-2OX IOOVDC CLR 
NOT ASSIGNED 
CAPACITOR-?XD .OIUF t80-2OX 10OVOt CIR 
C~PLCITOR-FXO 10IU? +8O-20% lOOVOC CCR 

CAPACITOR-FXD 22UFt-10X 15VDC TA 
C ~ P C C I T O R - ? X D  ~ I u F + - I o X  1OVDC Tb 
CLPICITOR-FXO z ~ u ? + - ~ o x  ISVOC TI 
CAPACITOR-?XO eOlU? t8O-20% iOOVOC CCR 
CAPACITOR-?HD aOlU? +80-20% lOOVOC CLR 

CAPACITOR-CXO .OlUF t80 -20X lOOVDC CLR 
CAPACITOR-?XO .OlU? t 8 0 - 2 0 %  lOOVDC CCR 
CAPACITOR-?YO 130P? +-5X 3OOVOC MICb 

DIODE-SCHOTTKY 
DIODE-SWITCHING 15V SOMA 750PS 0 0 - 1  
DIODE-SWITCHING 15V SOMA 750P8 DO-1 

CONNECTOR-RF ~ M B  M SOL-HOLE-?R 50-OHM 
CONNECTOR-RF SMB M SGL-HOLE-FR 50-OHM 
CONNECTOR-R? SMB M SOL-HOLE-?R 50-OHM 
CONNECTOR-RF IMB M SOL-HOLE-?R SO-OHM 

COIL-MLD lOUH l o x  0155 ,155DX,315LO-N0M 
COIL-MLO lOUH l o x  0.55 ,15SOX,31SLG-NOM 
COIL-MLD 5.641 l o x  om45 .1550X,315LG-NOM 
COIL-MLD 5.bUn LOX Q145 .1550X03?5LO-NOM 
COIL-MLD 5,bUH l o x  om45 .15SDX.37SLt-NOM 

TRANSIlTOR PNP 2N2907A 8 1  10.18 PD.400Mw 
TRANSISTOR NCN 8 1  10-18 POl3bOMW 
TRLNSISTOR-JCLT DUAL k-CHAN 0-MODE $ 1  
TRANSISTOR NPN 8 1  10-18 P01360M1 
TRANSISTOR NPN 8 1  10-18 PD.36OMW 

TRANS STOR NPN 8 70.18 ~ 0 . 3 6 0 ~ ~  
TRANSISTOR-JFET bUAL 2N5912 N-CHAN 
TRANIISTOR-DUAL PNP PD.5OOMW 
TRANSI8TOR NPN 8 1  10-18 PO8360MW 
TRANSI8TOR PNP 2N2907A 3 1  TO-18 POl400MW 

TPANSIBTOR PNP 2N2907A 8 1  10-18 PO.400Mw 
TRANSISTOR PNP 2 N 2 9 0 1 ~  3 1  TO-18 PDm4OOMR 
TRANSISTOR PNP 2N2907A 8 1  10.18 POl4OOMW 
TRANSISTOR ~ P N  8 1  10-18 PD.360MW 
TRANSISTOR NPN 3 1  10-18 PDl3bOMW 

TRANSISTOR NPN 8 1  10-18 P~m360MW 
TRANSISTOR NPN 8 1  TO-18 PO~SLOMW 
TRA~SISTDR NPN 8 1  10-18 P O l 3 6 0 M ~  
TRANSISTOR NPN 8 1  TO-18 PDl3bOMI 
T R A N S I ~ T O R  NPN 11 70-18 PO*3bUYW 

RESISTOR 4 bUK 1X 1 2 5 1  F TC10t-100 
R E S ~ S T O R - T ~ R  2K I ~ X  C SIDE-AOJ 17-TUN 
RESISTOR 2.871 1% .IZSW ? TCIOt -100  
RESISTOH 1OK 1% ,125C F l C ~ 3 + - 1 0 0  
RESISTOR 1bK ,SX ,125W F TC.O+-50 

RESISTOR lOK 1X , 1 2 5 ~  F TClU+-LOO 
RFSISTOP 8Y ,5X , 1 2 5 ~  ? TC10t-50 
RESISTOR LOR 1X ,125w F TC10~-1oo 
RESISTOR 8K ,5X ,125" F TCIOt-50 
RESISTOR 6 . 1 9 ~  1% ,125W F TCIOt-100 

RESISTCR IOK 1 %  ,125W r TC.0+-100 
RESISTCR b l 9  1% ,125W F TC lV t -100  
RESISTOR 1s  1% 125* F TCl0,-100 
RESISTOR-TRMR 5 i 0  10% C BIDE-ADJ 11-TPN 
RESI9TOR 1,15* 1% ,125W F TCIOt-100 

Scans by ArtekMedia © 2008

Scans by ArtekMedia © 2008



Table 8-33. A4AI Video Processor, Replaceable Parts ( 2  of  2 )  

Reference 
Designation 

AUAlR lb  
A 4 A l R l l  
A411Rl8 
A U I l R l V  
AUAlR20 

A4AlR21 
A4AlR22 
1411R23 
A 4 ~ l R 2 4  
A4AlR25 

A4AlR26 
A4AlR21 
A4AlRZ8 
hUAlRa9 
A4AlR3O 

Mfr 
Code 
24546 
24546 
24546 
20546 
24546 

28480 
19701  
l V 7 0 l  
19701 
28480 

19701 
24546 
24546 
24540 
24546 

24546 
02111 
ZU546 
24546 
24546 

02111 
24546 
24546 
24546 
24546 

24546 
1'3701 
2454b 
24546 
24546 

24546 
24546 
24546 
24541 
24546 

24546 
24546 
24546 
24546  
24546 

24546  
24546 
24546 

28480 
28480 
28480 

28480 
29832 
27014 
27014 
11236 

28480 
17856 
01295 
11236 
01295 

01295 

04713 

28480 

Mfr Part Number 

C 4 - l / I = T O - 5 l R l - F  
C4-1/8-TO-lU73.C 
~ 4 - l / B - f 0 - 4 6 4 l - F  
C4-1/8-T0-2312-F 
C4-1/B-T0-2372-* 

0698.3210 
M ~ U C ~ / ~ = T O - ~ O O ~ - C  
MFUCl/8-TO-2001-C 
MFUCl/8~T2.22ZR-O 
0698-3240 

MFUCl/B-10-2001-C 
CU-l l8-TO-2151-C 
C4-1/8-TO*21Sl-C 
CU-l/8-TO-5621-F 
C4-1/8-TO-1002-F 

CU-l/B-TO-3lbR-F 
USP101 
C4-1/8-T0-2371-F 
CY- l /S -T0 -100 l -F  
~ U . l / 8 ~ T 0 - 4 6 4 I - F  

45PlO2 
C4-1/8-TO-2151-C 
C4-1/8-?0-2151-P 
C4-1/8.T0-2151-F 
c u - i ~ ~ - ~ ~ - ~ b i i - F  

cU-1/8-TO-2611-F 
~ r u C 1 / 8 - T ~ - 6 i 9 i - F  
C4-1/8-10*464l -F 
C4-1 /8 -TO-1372-~  
C4-1/B-T0-4641-f 

C4-i/M-T0-237Z-F 
C4-1/8-TO-4641-F 
CU-I/@-TO-2372-F 
c ~ - ~ / ~ - ~ o - ~ o o z - F  
Cu.l/8-T0-2501-D 

CU- l /8-~0.51lR- f  
C4-1/8-1O-Ub41-r 
C4-1/8-TU-4641-f 
C4-1/l-T0-348R-P 
~4-1/8-t0.4b4l.F 

C4-1/8-TO.2151.C 
~4-1/8-T0.51Rl.F 
C4-1/8-70-1002 F 

1251-0600 
1251-0600 
1251-0600 

1826-0092 
1322 
LM310H 
~ ~ 1 3 3 1 3 0  
750-81iR75K 

1826-0261 
DCZOOBA 
gNlUL8138N 
750-8I-R2.ZK 
8N74LIOSN 

S N ~ U L S ~ ~ N  

lN825  

86701-40001 

HP Part 
Number 

0757-0394 
0690.3452 
0698-3155 
0698-3158 
0698-3158 

069'3-3240 
0698-7199 
0698-7799 
0698-1839 
0698-3240 

0698-7199 
0698-OOe4 
0698-0084 
0751-0200 
0757-0442 

Q ~ Y  

3 
1 

5 

2 
3 

1 

1 

A4AlR31 
A4AlR32 
A u ~ i R 3 3  
A4AlR34 
AUAlR35 

A4AlR36 
A4AlR31 
APAlR38 
A4AlR39 
AUAlR40 

A e ~ l R 4 1  
AUAlR42 
A u A ~ R u ~  
AuAlRu4 
A4hlRU5 

A4AlR46 
A4AlR47 
A4AlR48 
A4AlR49 
AUAlR5o 

Ai lA lR51 
A4AlR52 
A4AlR53 
A4AlR54 
AOAlR55 

AUAlRIb 
A4AlR57 
AQAlR58 

A ~ A ~ T C ~  
A4AlTC2 
A4AlTC3 

A 4 A l U i  
AUAlU2 
APAlU3 
A4AlU4 
AUAlUS 

A4AlUb 
Af4AlU7 
AVAlU8 
A4AlU9 
A4AlUlO 

A411Ull 

~ u A 1 v ~ i  

Description 

RES15TOC 51.1 1X ,125W F TCmO+-1CO 
RESISTOR 147K 1% ,125P F TCmO+-100 
PESISTOR 4,b4K 1% ,125* F TC.01-100 
RESISTOR 23.76 1% , 1 2 5 ~  r TC.O+.IOO 
RESJSTOR 2 3 . 7 ~  1% , 1 2 5 ~  F TC.O+-IOO 

RESISTOP 500  25% l 2 5 h  F TC.O+-~O 
RESISTOR ZK . i s #  , i 2 5 ~  F T C ~ O + - 1 0 0  
RESISTOR 2K .25X .125* F TCmO+-100 
RESISTOY 222  .SX ,125L F TCmOt-50 
RESISTOR 500 .25X ,125W f TCSOi-50 

RESISTOR 2K .25X ,125k F TC.O*-100 
RESISTOR 2 . 1 5 ~  1% ,1258 * TC.0+-100 
~ ~ 8 1 9 ~ 0 ~  2.15K 1X ,125h F TC.0+-100 
RESISTOR 5,62K 1% ,125h F TC.O+-100 
RESI8TOR 1OK 1% ,125W F TC.0+-100 

1 
1 
1 

1 

2 

i 

1 

1 

3 

1 
1 
1 

1 
1 
1 
1 
1 

1 

1 

2 

0698-3444 
2100-3122 
0698-3150 
0757-0280 
0698-3155 

2100-3154 
0198-0084 
0698-0084 
0698-0084 
0698-0085 

0698-0085 
0751-0290 
0698-3155 
0698-3158 
0698-3155 

0698-3158 
0698.3159 
0690-3158 
0757-0442 
0698-5517 

0151-0416 
0698-3155 
0698-3155 
0698-3445 
0698-3155 

0698-0084 
0157-0394 
0757-0442 

1251-0600 
1251-0600 
1251-0600 

1826'0092 
1826-0089 
1826-0021 
1826-0417 
1810-0215 

1 8 2 6 - 0 2 0  
1826-0154 
1820-1216 
1810-0231 
1820-1200 

1 8 2 0 - l n 2  

1901-0686 

86701-UOOC 

RESISTOR 316 1 %  , 1 2 5 ~  F TCmOi-100 
RESlST09-TRMR LOO 10% C SIDE-ADJ 17-TRN 
RESISTOR 2.37W 1% ,125" TC.O*-100 
RESISTOR 1U 1X , 1 2 5 ~  F TC80+-100 
REBISTOR 4.b4K 1%' ,125R F TC.0)-LOO 

RESISTOR-TRMR 1K l o x  C SIDE-AOJ 17-TRN 
RESISTOR 2.15K 1X ,125W F TC.O+-100 
RESISTOR 2.15K 1% , 1 2 5 ~  F ~C.0t -100 
RE8ISTOP 2,lSK 1% ,125W F TCmO+-LOO 
RESISTOR 2.blK 1 %  ,125W F TC.0i-100 

RESISTOR 2.61K 1% ,125w F TCmOt-100 
RESISTOR 6,lVK 1 %  ,125W F Tc.0~-100 
RESIITOR 4.6UK 1% ,125W F TC.O+-100 
RESISTOR 23.7K 1X , 1 2 5 ~  F TCm0+.100 
RESISTOR U,b4K 1X ,125R F TC.0+.100 

RESISTOR i!3,7K 1X ,125E F TC.O+-100 
REOIBTOR 4.64K 1% ,125R F ~ C m o t - 1 0 0  
REBISTOR 23.7K 1% 125W C TCmOt-LOO 
RESISTOR ~ O K  i x  i i 5 ~  F ~ c m o i - 1 0 0  
RESISTOR 2,5K ,5# ,125W F TC*u+-100 

RESISTOR 5 1 1  1X , 1 2 5 ~  F ~Cm0+-100  
RE8ISTOR U,b4K 1% ,125W r TC.Oi.100 
RESISTOR Ulb4K 1X ,125W F TC.Ot-100 
RESISTOR 348  1X ,125W F TC.u+-100 
RE818TOR 4,b4K 1% ,125h F TC.0t-100 

RESISTOR 2.15K 1% ,125W C TCmOi-100 
RCOISTOR 51.1 1X ,125k F TCmO+-100 
RESISTOR 1OK 1% .125W F TC=O+-100 

CONNECTOR-EEL CON1 P I h  L.!V-MM-BBC-SZ SQ 
CONkECTOR.3GL CON1 P I N  1.14-~M-B8C-82 SP 
CONNECTOR-SOL CON1 P IN  1.14-MM-BSC-SZ SP 

I C  OP AMP TO-99 
IC 2525 OP AMP TO-99 
I C  OP AMP TO-99 
I C  SNITCH 16-DIP-C 
NETWORK-RES 8 - P I N - I I P  .I-PIN-SPCC 

I C  741  OP AMP TO-99 
I C  SW CMOS 2-CHAN ANAL 
I C  DCOR TTL LS 3-TO-@-LINE 3-INP 
NETYOPK-RE8 8-PIN-SIP .I-PIk-SPCO 
IC INV TTL  LO HEX 

IC @ F R  TTL ~8 NOR QUPD 2 . 1 ~ ~  

DIODE-ZNR IN825  b.ZV 2 %  00-7 Pom.4~  

P4A l  MIlCELLANEOUS PARTS 

EXTRACTOR, PC BOAR0 
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Table 8-34. A4AI Video Processor, Coinl?onent Locator Table 

Figttre 8-1 09. A4AI Video Processor, Comporzerzt Locations 

8-250 
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D@itally Remastered by ArtekMedia O 2002-2006 

R LOG EXPAND FIDELITY TABLE: . - 
IrJSTRUMENT CONTROL SETTiNGS 

ARE AS FOLLOWS: 
MSTRUMENT PRESET 
CENTER FREQUENCY 20 MHz 
FeEQUENCY SPAN DHr 

BRATOR OUTPUT AhlD SIGNAL INPUI 

EXTERNAL 

3550 

7: 
* PUSH LINEAR BUTTON 

- / 5 V f  

+ I S V f  

. !R27 2 N O T E B  ' 
2 / 5 0  

R22 
2000 I - - - ,I 

R2/ 
5 0 0  

7'15Vf 

I 
R 3 4  

. R26 
i: 2 0 0 0  

Z3.7.U 23.7X 
-9 Urn +/S V F  

+ I 5  V F  + I5  V F  

""r , R 4 0  . R42 , P 4 1  
{ : 2 6 / 0  : : 6 / 9 0  :: L6/O 

R 4 3  R47 

I 0 4 '  

, R 4 4  .. R48 
:i23.7K :'23.72 

-15VF -/S V F  -/5 V F  -- 
l o& /  DIV 

2 d 5  / D l V  

3 4 8  / D / V  

I RECORMR OUlPYr  n 8 L E  

C A B L E  93, Wl7 
AUX SWEEP 

CABLc-9, W / Z  
0 rr, + Z V  
W D E 0  TO 4 3 1 9  
TR.1 CY A N D  HOLD 

C A B L E  3 ,  W / 4  
X r  , RECMDER 
SWEEP OUT T O  
XEAR PANEL 

C A B L E  / W 1 3  
yr, RECO~DER 
V / D E O  O U T  7C 
R E A R  P A N E L  

I P E F E P E N C E  DESIGNATIONS & / T H I N  
THI, A S S E M B L Y  ARE A B B R E i I G T E D  
P P E F I K  ABB*?EY!AT lON W I T H  A S S E M B L Y  
N U M B E R  F O R  COMPLETE R E F E R E N C E  
D E S / q N A  TOR 

2 UNLESS O T H E R W I S E  I N D I C A T E D  
R E S / S T A N C E  /N OHMS (11) 

3. M N E M O N I C S  T A B L E :  

1 M N E M O N I C  1 D E 5 C R I P T I O N  1 
Y/DEO B A N D W I D T H  ( ~ 3 6 )  L", 1 YIDEO B A N D W I D T H  

1 YBWC 1 VIDEO B A N D W I D T H  1 

4. U N L E S S  0 T Y E R W l S d  / N D / C 4  T E D ,  
LOGIC LEVELS ARE TTL : 

f J . 6  V TO + S O L /  = L O G I C  '>"= U / 4 H  

VBWD 
A LOG 
B L O G  
0 s  10 
OS2O- I  
0 5 2 0 - 2  
REC ZERO 
R E C  C 4 L  
V I D E O  

5 O F F J E  T CIAIN cS T P S  R U T & '  T A B L E  : 

VIDEO B A N D  WIDTH (MSB) 
LOG SCALE ILSB) 
LOG SCALE (M3B) 
LOG OFFSFT l O d B  
LOG O F F S E T  2 0 d B - 1  
LOG O F F S E T  2 0 d B - Z  
R E C O R D E R  L O W E R  L E F T  
R E C O R D E R  L O W E R  L E F T  O R  UPPEd R / 4 U T  
DETKC T E D  I F  SIGNAL 

LO+ R E F  LEVEL 

INPUT ATTENUATOR OdB 
SHIFT AT TENUATOR (FOR EXrENDED RAhCES) 

6 V I D E O  B A N Q W / D T / f  T R U T H  T A B L E  { 

Figure 8-1 10. A4A1 Video Processor, Schematic Diagram 

8-25 118-252 

10 KHz H L H L  

3 <Hz H L L H  
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A4A2 LOG AMPLIFIER-DETECTOR, CIRCUIT DESCRIPTION 

A4A2 Log Amplifier-Detector Assenibly contains the last four of the nine log amplifier stages. (The first 
five stages are in A4A3 Log Amplifier-Filter.) The first two stages in this assembly (Stage 6 and Stage 7) 
are also used in linear mode as a switchable 20 dB gain step. Following the last log stage, the 21.4 MHz IF 
signal is applied to  a PIN diode attenuator. In log mode, this attenuation is varied with temperature to  
compensate for bias variations in the log stages. After passing through the PIN attenuator, the IF signal is 
detected to  produce the vertical (video) signal which is applied to  A4A1 Video Processor. The 21.4 MHz 
signal is attenuated and sent to  the 21.4 MHz IF OUTPUT connector on the rear panel. 

The control circuit of A4A2 contains log/linear switching circuitry and 20 dB linear gain step switching cir- 
cuitry. Also contained in A4A2 is a temperature-dependent power supply which biases the log stages in 
A4A2 and A4A3. A similar temperature-dependent bias supply controls the attenuation of the PIN Diode 
Attenuator. 

Log Amplifier Stages @ 

A4A2 contains the last four of the nine log amplifier stages. (Refer t o  A4A3 Log Amplifier-Filter for a 
description of log amplifier stages.) The operation of each stage is essentially identical to  that of the log 
stages in A4A3. 

LOG Mode. In LOG mode, the LOGILIN control line from A4A9 IF Control is high (about +7V). Q9 
is turned on, connecting the log diode bias resistor of each stage t o  the - 12 VTV supply through CR 16 and 
CR18. 4 8  is off and PIN diodes CR12 and CR15 are reverse biased through R50. The LC20 control line 
from A4A9 IF Control Assembly is low in LOG mode, so Q10 is off and CR6 and CR9 are reversed biased. 
Thus all log diodes are on, and linear gain PIN diodes are off. The logged IF signal is applied through 4 1 4  
to the PIN Diode Attenuator, the Detector, and the Counter Output Limiter. 

LINEAR Mode. Each of the log stages in this assembly provides linear gain through the use of a switchable 
PIN diode signal path. In LINEAR mode, the LOG/LIN control line is pulled to the - 12 VTV supply 
through R 10 1. This turns off Q9,removing the bias current from all log diodes. As the Q9 collector is pulled 
high through R46, the Q8 collector saturates t o  the - 12 VTV supply, forward biasing PIN diodes CR2 and 
CR15 through CR21 in Log Amplifier Stages 8 and 9. Since PIN diode resistance is not affected by signal 
level, Stages 8 and 9 become non-limiting amplifiers with combined gain of approximately 15 dB. R36 is 
factory selected t o  adjust the gain of Stage 9 in LINEAR mode. This gain is necessary t o  obtain a 1V (full 
screen) video output in linear mode at approximately the same input level t o  the IF module that causes a 
1 V (full screen) output in LOG mode. 

20 dB Linear Gain Step. Stages 6 and 7 are used as a switchable 20 dB gain step in LINEAR mode at 
low reference levels. When the LC20 control line is high (more positive than -5V), The Q10 collector 
saturates to the - 12 VTV supply, turning on PIN diodes CR6 and CR9 in Log Amplifier Stages 6 and 7. 
Stage 6 and 7 each provide approximately 10 dB of non-limiting gain when LC20 is high. The combined 
gain of stages 6 and 7 is adjusted to 20 dB by varying the resistance of CR6. R14 sets the bias current and 
thus the resistance of CR6. 
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Pin Diode Attenuator 

In LOG mode, attenuation of the PIN Diode Attenuator is varied with temperature to  compensate for bias 
variations with temperature in the Log Amplifier Stages. The attenuation is removed in the LINEAR mode. 

LOG Mode. In LOG mode, 4 7  is turned off because 4 8  is off. CR30 is forward biased by the 
LOG/LIN control line through R63. PIN diodes CR28 and CR29 are forward biased by U I B  through 
R62 and R61. PIN diodes CR26 and CR27 operate with fixed bias current through R56 and R57. CR26 
through CR29 form a resistive voltage divider with CR28 and CR29 operating as a variable resistance. 
O p  amp U 1, which biases CR28 and CR29, is a temperature dependent voltage source. The voltage a t  U1 
pin 7 becomes more negative as temperature increases, causing the attenuation t o  increase. The attenua- 
tion of the PIN Diode Attenuator is set by R61. (Refer to ATTEN and -12 VTV Adjustments.) 

LINEAR Mode. In LINEAR mode, Q9 is off and Q8 and 4 7  are on.  4 7  supplies additional drive for 
CR26 and CR27 through R58. This biases CR26 and CR27 so that their resistance is small ( C  500 total). 
CR28 and CR29 are reverse biased through R63, since LOG/LIN is pulled to  - 12 VTV in linear mode. 
There is no attenuation, and the signal from 4 1 4  is coupled directly to  emitter follower Q5. 

Detector Driver. The signal output from the PIN Diode attenuator is applied to  emitter follower Q5, 
which provides low-impedance drive for the Detector. Bias for  Q5 is supplied by R65, which with R64 
forms a voltage divider for the signal from the Q5 emitter. The signal at J 1 is linearly related to the 
displayed vertical signal in both LINEAR and LOG modes. The signal is sent by coax cable to the 21.4 
MHz IF OUTPUT connector on the rear panel. 

Temperature-Dependent Regulators @ 

The - 12 VTV and PIN Diode Regulators provide temperature compensation for the Log Amplifier Stages. 
CR37 and CR38 operate as the temperature sensing elements t o  control the two voltages. U1A controls 
Q11 to  regulate the - 12 VTV supply, which provides a nominal - 12V t o  a filter network for distribution 
throughout the Log Amplifier assemblies. The -12 VTV voltage is adjusted t o  provide proper log fidelity; 
i t  becomes more negative as temperature increases t o  correct for variations in log diode resistance. U1B 
produces a nominal -7V and forms the current source for CR28 and CR29 in the PIN Diode Attenuator. 
The voltage of U1B pin 7 becomes more negative as temperature increases t o  control the attenuation of 
the PIN Diode Attenuator. 

ATTEN and -12 VTV Adjustments @ @ 

The PIN Diode Attenuator adjustment (ATTEN potentiometer R61) is essentially a gain adjustment that 
varies the slope of the log curve. The - 12 VTV adjustment (-12 VTV potentiometer R91 in the 
Temperature-Dependent Regulators circuit) varies the offset and slope of the log curve. These two ad- 
justments (which interact) are used t o  set the output  versus input curve in log mode. The IF input signal 
level, which causes a 1V (full screen) output in LINEAR mode, is used as a reference for full-scale deflec- 
tion in LOG mode. The ATTEN and -12 VTV adjustments are made to  give a 1V video output  in both 
LOG and LINEAR modes for the same I F  input signal level, and a 100 mV video output change for a 
10 dB IF signal change in LOG mode. 
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Detector 0 
Q1 through 4 4  and associated circuitry form a full wave rectifier to  convert the I F  signal to  a video signal. 
4 4  is the current driver for the detect& and converts voltage variations at the Q5 emitter to  current varia- 
tions which drive 4 2  and 4 3 .  4 3  is a half wave rectifier and conducts when the signal at the Q5 emitter is 
positive. The 4 3  collector current is applied to the low-pass filter consisting of R75, R76, L12 through L14 
and C51 through C54. When the signal at the Q5 collector goes negative, current generated in the 4 4  col- 
lector is pulled out of the 4 2  emitter. Q1 forms a current mirror, which drives current into the low pass 
filter when 4 2  collector current flows. Thus current flows into the low-pass filter on both positive and 
negative halves of the I F  signal at the Q5 emitter. CR31, CR32, CR33 and R72 keep 4 2  and 4 3  biased 
slightly below cutoff. When current flows into the low-pass filter from Q1 or 4 3 ,  a positive voltage is 
developed across R75 and R76. The voltage developed is proportional to  the I F  signal level at the Q5 emit- 
ter. The low-pass filter has a bandwidth of about 7 MHz t o  remove IF frequencies from the detected video 
output signal. The detected voltage is applied t o  unity gain buffer amplifier Q12 and Q13 t o  drive A4A1 
Video Processor. The offset of differential pair Q12 is removed by ZERO adjustment R79. 

Counter Output Limiter @ 

The Counter Output Limiter provides an amplitude-limited signal at the IF frequency used for frequency 
counting. The IF signal from detector driver Q5 is buffered by Q6. CR35 and CR36 are biased t o  cutoff 
for signal levels above that corresponding to  greater than a one-division display. In LOG or LINEAR mode, 
the counter output remains at approximately -30 dBm for signal levels displayed in the top nine divisions 
of the display. 
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A4A2 LOG AMPLIFIER- DETECTOR, TROUBLESHOO'rlNG 

If the amplitude of the displayed signals,is approximately 10 dB low (i.e., CAL OUTPUT appears to  be 
- 20 dBm) in the log mode but correct in the linear display mode, then one of the log amplifier stages in the 
A4A3 Log Amplifier-Filter board or  the A4A2 Log Amplifier-Detector board is defective. Connect a 
10 dB step attenuator between the CAL OUTPUT and SIGNAL INPUT 2 connectors. Refer t o  the Log 
Amplifier Stage Gain Check note on the service sheets for the necessary front panel control settings. When 
forward biased in log mode, the Schottky diodes should have voltage drops of 200 t o  400 mV. 

The following procedure will determine if the Linear Gain Steps, LC 10 and LG20, are operating properly. 
The LGlO circuitry is located on the A4A3 Log Amplifier-Filter board while the LG20 circuitry is lo- 
cated on the A4A2 Log Amplifier-Detector board. Connect a 10 dB step attenuator set t o  0 dB between 
the CAL OUTPUT and SIGNAL INPUT 2 connectors. Key in the following settings: 

[ F""" J . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20MHz [-) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10kHz 
I",',") . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 k H z  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OdB 
LOG SCALE (Turns off I F  Step Gains) [-I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -60dBm 

SCALE LIN 
The peak of the displayed signal should be on the top graticule. Adjust the front panel AMPTD CAL con- 
trol to  place the peak of the signal one division below the top graticule. If the signal limits at the top of the 
display, one of the Linear Gain Steps is stuck in the on state. 

Set the 10 dB step attenuator t o  10 dB and key in [-] -70 dBm. The peak of the displayed signal 
should be one division below the top graticule. If signal limits at the top of the display, the LG20 cir~uitry 
is defective. A signal approximately 3 divisions high indicates the LC 10 circuitry is defective. 

Set the 10 dB step attenuator t o  20 dB and key in ["':::::"I -80 dBm. The peak of the displayed signal 
should be one division below the top graticule. The LGlO circuitry is defective if the signal limits at the 
top of the display. The LC20 circuitry is faulty if the displayed signal is approximately 3 divisions high. 

The detector circuit on the A4A2 Log Amplifier-Detector board is most easily checked with DC voltages. 
These are derived using 0 Hz [T] and attenuating the CAL OUTPUT signal. The easiest point t o  check 
the detector output without removlng boards is A4AlTP1. Connect a DVM to this test point. The voltage 
at A4AlTP2 should be + l V  for a signal displayed on the top graticule. The output will be 0.1V less for 
each division down from the top in either the .linear or  the 10 dB/Div log modes when the detector is 
operating properly. 
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Table 8-35. A 4 A 2  Log Amplifier-Detector, Replaceable Parts (1  o f  4 )  

Mfr Part Number 

85662-60096 
85662-60097 

81661-bOO1O 

0160-2011 
01bO-1051 
01bO-2051 

O1)O-2011 
OlbO-2055 
0160-2011 
O lbO-2O~S 
O1)0-1011 

0160-2011 
0160-2015 
0160-3OJS 
o ~ ~ O - ~ O S S  
01bO-LO~S 

01(0-2051 
0160-2051 
01*0-zoss 
OIbO-2055 
0160-2066 

0160-2051 
0160-2011 
0 1 ~ 0 ~ 2 0 S S  
01b0-2OS5 
01bO-2011 

0 1 6 0 ~ ~ 0 ~ ~  
01bO-2Os5 
0 1 b 0 ~ 1 0 5 6  
0160-2051 
01bO-205s 

0 1 6 0 ~ 2 0 5 5  
0160-2011 
0 IbO-2051  

0 1 6 0 - 2 0 5 5  
0160-2061 
0160-2051 
01bO-2011 
0160-2OfS 
0160-1011 

0160-2011 
01b0-20SS 
0160-4084 

0160-1011 

0160-a011 
0160-a051 
0 1 6 0 - ~ 0 ~ 5  
0160-2262 

01b0-2aOO 
0 1 ~ 0 - 2 a 0 1  
0160-2205 
0160-2051 

01bO-ZOSS 

01*0-2011 
0160-ZOS5 
0160-2055 
0160-1011 
150D22bX9015BI 

COpSf lOlHZ2SZ822~CDH 
c O ~ S C ~ O ~ H Z ~ I Z ~ Z Z - C D H  
c o ~ 3 r l o l r ~ ~ 1 z ~ ~ ~ - ~ ~ n  
C O ~ J ? l O l H 2 l S Z 8 2 2 - C D ~  

Reference 
Designation 

A4A2 
A4A2 

AOA2 

AUAZCI 
AUAZCZ 
~ 4 ~ 8 ~ 3  
AUAZCY 
AYA2CS 

AUAZCb 
A412Cl  
ABAZCI 
AUAZC1 
AOAZCIO 

AOAZC11 
AUAZCl2 
~ 4 ~ 2 ~ 1 3  
ABAZCIO 
AUAZCLS 

AUA2Clb 
AUAZCl l  
A4A2C18 
A4A2C19 
AYAZCZO 

AUAZCZI 
AYA2C22 
AUAZCPI 
AUAZC2U 
AOAZCZS 

AuA2CZb 
AVAZC21 
A4AZCZ8 
AOAZC29 
A4A2CJO 

AUAZC31 
AYAZCIZ 
APA2CIS 
AYAZCS4 
A 4 A 2 C 3 5  
A 4 A 2 C 3 6  
AUAZCS1 
A4A2CI8 
A4AZCS9 
~ 4 A Z C 4 0  
AOAPCUI 

A412C42 
AUAZCYS 
AUIZeUO 
14A2CPS 
APA2CYb 

AUA2CU7 
AOA2C48 
A4IZCU9 
ASAZCSO 
AUA2CSl 

AOA2CSZ 
CYA2CSS 
A4AZC54 
AUA2CSS 
AUAZCSb 

r e r 2 c s r  
A4AZCS8 
AOAZCSO 
AYbZCbO 
AOAZCbl 

A4AZCbZ 
b4AZCbS 
AUAZCbU 
AUAZCbS 
AUAZCbb 

A(lAZCb7 
AUIZCb8 
AOA2C69 
r e r r c r o  
IU IPC71 

HP Part 
Number 

85662-60096 
85662-60097 

81662-60010 

0160-2015 
0160-2055 
0160-2051 

0160-2011 
0160-2011 
01bO-2051 
0160-2011 
0160-2011 

0160-EOSS 
01bO-2011 
0160-2051 
0160-2011 
0160-2011 

0160-2011 
01  LO-2055 
0160-2011 
01bO-2055 
0160-2015 

0160-2051 
01bO-2011 
01  60-2011 
0160-2011 
0160-2051 

0160-2015 
0160-2055 
0160-2011 
0160-2015 
01bO-2011 

0 1 6 0 ~ 2 0 1 1  
01bO-2051 
0160-2051 

0 1 6 0 - 2 0 5 5  
0160-2011 
01bO-2011 
0110-2011 
0160-2011 
0160-2011 

0160-2011 
01  60-2051 
0160-4084 

0160-2011 

0160-2011 
0160-2011 
0160-2055 
01bO-2262 

01bO.2200 
0160-2307 
0160-2201 
01bO-2015 

0160-2015 

0160-2015 
01b0.2011 
0160-2051 
0 1 bO-2011 
0180-0228 

01bO-4291 
O lb0-4291  
0160-4297 
0 160-4297 

Mfr 
Code 
28480 
28480 

28480 

28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28Y80 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 

2 8 4 8 0  
28480 
284 IO 
18480 
28480 
28480 

28480 
28480 
28480 

28480 

28480 
~ $ 4 8 0  
28480 
28480 

28480 
18480 
28480 
28480 

28480 

28480 
28480 
28480 
28480 
O42OJ 

042OJ 
O42OJ 
o v z o ~  
O42OJ 

Q ~ Y  

1 

1 

1 0  

1 

1 

1 
1 
1 

1 

7 

Description 

LO& NIPL IF IER (IIVCLUDES A4A2 AND A4A3) 
RESTORED 85662-60096 

BOARD A88LMBLYo LO6 4HPLIFICR-DETECTOR 

NOT AOIQNLD 
NOT A88IGNLO 
CAPACITOR-FXD 10IUC +8O-2OX 1OOVDC CCR 
CAPACITOR-FXD .OlUF +8O-20% 1OOVDC CLR 
CAPACITOR-FXD ,OlUF +8O-2OX lOOVDC CLR 

CAPACZTOR-FXD . O ~ U C  + 8 0 - 2 0 ~  ~ O O V D C  C C R  
CAPACITOR-FUD .OIUC +80-2OX 1OOVDC CCR 
CAPACITOR-FUD .OiUF +8O-Z0X 1OOVDC CLR 
CAPACITOR-CXD .OlUF +80-2OX LOOVDC CCR 
CAPACITOR-FUD 10IU? +8O-LOX 1OOVDC CCR 

CAPACITOR-CXD .OlUC +80=20X 1OOVDC CLR 
C~PACITOR-FXD aO1UF +80=2OX 1OOVDC CLR 
CAPACITOR-FND .O1UF +8O-2OX 1OOVDC CLR 
CAPACITOR-FND .OlUF +80-201 1OOVDC CCR 
C A P A C I T O R - ~ X D  , o ~ u ?  + ~ O - Z O X  ~ O O V D C  CLR 

CAPACITOR-FXD , 0 1 ~ r  +80-zox ~ O O V D C  C C R  
CAPAC!TO~-CXD ,OlUF r80 -20% 1OOVDC CCR 
CAPACITOR-FXD .OlUC +8O=ZOX 1OOVDC CLR 
CAPACITOR-FWD . 0 1 ~ r  + ~ O - L O X  ~ O O V D C  CLR 
CAPACITOR-FXD .OlUC +8O-2OX 100VDC CCR 

CCPACITOR-FXD ,OlUF +lo-ZOX 1OOVDC CCR 
CAPACITOR-FXD , 0 1 ~ r  +80-zox ~ O O V D C  CLR 
CAPACITOR-FXD l ~ l ~ F  + ~ O - Z O X  ~ O O V D C  CIR 
CAPACITOR-FXD , o ~ u ?  +00-20# 1 0 0 ~ 0 ~  C C R  
CAPACITOR-FXD ,OlUC +80-20% 1OOVDC CtR 

CAPACITOR-CXD .OlUF +80-2OX 1OOVDC CCR 
CAPACITOR-FXD ,OlUF +80=2OX 1OOVDC CLR 
CAPACITOR-CXD aOlUF +80-2OX 1OOVDC CCR 
CAPACITOR-CXD , 0 1 ~ r  + ~ o - ~ o x  ~ O O V D C  CCR 
CAPACITOR-PXD ,OlUC +8O-2OX 1OOVDC CER 

NOT A88IQNED 
CAPACITOR-CXD sO1UC +8O-POX 1OOVOC CCR 
CAPACITOR-CUD ,OlUF +80-201 1OOVDC CCR 
CAPACITOR-FXD .OlUF +80-2OX 1OOVDC CLR 
NOT ASSIGNED 
CAPACITOR-FXD . O l U F  + 8 0 - 2 0 %  IOOVDC CER 
CAPACITOR-FXD ,OlUt  +8O=ZOX 1OOVDC CLR 
CIPACITOR-CXD ,OlUF +8O=ZOX 1OOVDC CCR 
CAPACITOR-FXD .OlUC +8O-20% 1OOVDC CCR 
CAPACITOR-CXD ,OlUF +8O-20% 1OOVDC CLR 
CAPACITOR-CXD . O ~ U C  + ~ O - Z O X  ~ O O V D C  CLR 

CAPACITOR-CXD l ~ l ~ r  + 8 0 - ~ 0 ~  ~ O O V D C  C C R  
CAPAC~TOR-FXD ,01UF +8O-ZOX 1OOVDC CLR 
CAPACITOR-FXD .1UC +-ZOX SOVOC CCR 
NOT A88IQNCD 
CAPACITOR-FXD .OlUC +8O-POX 1OOVDC CCR 

NOT A88IONCD 
CAPACITOR-CXD ,OlUC +80.201 1OOVDC CLR 
CAPACITOR-CXD .OlUC +80=2OX 1OOVDC CLR 
CAPACITOR-CXD ,OiUC +80-20X 10OVDC CLR 
CAPACITOR-fXD 1bPC +.SX SOOVDC CCRO+-I0 

CAPACITOR-PXD 4SPC +-SX IOOVDC 
CAPACITOR-CXD 47PF + - S I  3OOVDC 
CAPACITOR-FXD 1 2 0 ~ ~  +-sx S O O V D C  M I C A O + ~ O  
CAPACITOR-FXO .OlUf +8O-ZOX 1OOVDC CER 
NOT I88IONLD 

NOT A~~IQNED 
NOT A88IONLD 
CAPACITOR-CXD . O ~ U C  +~O.ZOX ~ O O V D C  C C R  
NOT A88IQNED 
NOT A88IONLD 

CAPACITOR-CUD . O ~ U F  +00-201 ~ O O V D C  CER 
CAPACITOR-CUD .OlUC +8O-2OX 1OOVDC CLR 
CAPACITOR-FXD .OlUC +IO-LOX 1OOVDC CLR 
CAPACITOR-CXD ,0lUF r8O-LOX 1OOVDC CCR 
CAPLCITOR-CXD 22UC+-lOX 15VDC TA 

NOT A88IONCD 
CAPACITOR-FXD ,022UF +80-20% 1OOVDC CLR 
CAP~CITOR-FXD ,022UC +DO-20% 1OOVDC CCR 
C A P A C I T O R - C X D  , 0 2 2 ~ ~  +so-zox i o o v a c  CER 
CAPAClTOR=?XD ,022UC +8O-20% lOOVDC CLR 
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Table 8-35. A4A2 Log Amplifier-Detector, Replaceable Parts ( 2  of 4 )  

Reference 
Designation - 

A4AZC72 
A4A2C73 
Aa~zC74 
AOAZCT5 

A4AZCR1 
AYAZCRZ 
AYAZCRI 
A O A ~ C R O  
A4A2CR5 

A ~ A Z C ~ C  
A4ALCR7 
A4AZCR8 
A ~ A Z C R ~  
AIAZCRlO 

APAZCRll 
A412CRll 
A4A2CR1 J 
A4A1CR14 
A4AZCRlS 

AVAZCRlb 
1 4 1 2 ~ ~ 1 7  
A4AZCRiI 
1 4 1 2 ~ ~ 1 9  
A4AZCRIO 

AOAZCRII 
A ~ A Z C R Z Z  
AOA2CRll 
A442CR24 
A4IZCR25 

AIAZCR26 
A4A1CR27 
A ~ A Z C ~ Z I  
A4A2CRl9 
AlAZCRJO 

AYAZCR31 
AOAZCRJZ 
AIAZCRJJ 
A4A2CR34 
A4A2CR35 
A4A2CR36 
A4AZCR17 
AOAZCRl8 

AIAZCl 
AlAZLL 
Aa42cJ 
A4A214 
AYAZES 

A4A2Cb 
AYAZCT 
A4A2L8 

AaAzJi 
A4AZJZ 

~ 4 ~ 2 ~ 1  
A412L2 
AOAZLJ 
A4A2L4 
AOAZLS 

A4AZLb 
AOAZL7 
~ 4 ~ 2 ~ 8  
AIAZL9 
AIAZLlO 

AOALLll 
AYAILlZ 
1 4 ~ 2 ~ 1 1  
A ~ A Z L I O  

441291 
A4 A202 
A4A203 
APAZOU 
APALRS 

A4AZOb 
AOAZQ7 
A4A208 
A41209 
AOAZQlO 

M f  r 
Code 

04205 
04205 
28410 
O42OJ 

28480 
28480 

28480 
28480 
28480 
28480 
28480 

21480 
28480 
28480 
18480 
28410 

28480 
28480 
28480 
28480 
28480 

28480 

28480 
28480 
2 8 ~ 8 0  
28410 
28480 

18480 
28480 
28480 

28480 
28480 
28480 
28480 

01880 
01880 
01880 
01880 
01880 

01880 
01880 
01880 

28480 
28480 

02178 
28480 
28480 
18480 
21480 

02170 
02178 
02178 
02170 
02178 

28480 
01170 
O Z ~ T O  

28480 
02030 
28480 
02030 
28480 

28480 
02010 
28480 
28480 
28480 

M f r  Part Number 

~ 0 ~ 3 ~ 1 0 1 ~ 2 2 3 ~ 8 2 2 - ~ 0 ~  
C O ~ ~ ? ~ O ~ H ~ Z ~ Z ~ Z ~ - C D H  
0160-a051 
~02JClOlH223Z822-COH 

1901-1085 
1901-1085 

1901-1070 
1901-1085 
1901-1085 
1901-1070 
1901-1085 

1901-lO8V 
1901-1070 
1901-1085 
1901-1085 
1901-1070 

1901-0047 
1901-0047 
1901-0047 
1901-0047 
1901-0047 

1901-0047 

1901-1070 
1901-1070 
~ P O I - L O ~ O  
1901-1070 
1901-0047 

1910-0016 
1910-0016 
1910-0016 

1901-0047 
1901-0047 
1901-0047 
1901-0047 

56-590-bSA2/4A 
5b.590-65A2/4A 
56.590-65AZ/4A 
Sb-590=65A2/4A 
5b-59O-bSA2/4A 

5b-590-65A2/4A 
56-590-65A2/4A 
56.590-b5A2/4A 

1150-0690 
1250-0690 

15.4415-1K 
*lnO-b105 
9100-0105 
9140-0105 
9140-0105 

lS-4455-2J 
15-4451-25 
15.4915-1K 
15.44M-1N 
15.4435-1K 

9luO-0105 
15.4495-2K 
IS.Y~YS-JK 

1853-0075 
2N5179 
1853-0015 
2N5179 
1853-0405 

1854-0019 
ZN.?PO?A 
1854-0404 
1834-0404 
1054-0404 

HP Part 
Nurr~ber 

0160-4297 
0160-4297 
0160-ao55 
0160-4297 

1901-1085 
1901-1085 

1901-1070 
1901-1088 
1901-108) 
1901-1070 
1901-1085 

1901-1085 
1901-1070 
1901-1085 
1901-1085 
1901-1070 

1901-0047 
1901-0047 
1901-0047 
1901-0047 
1901-0047 

1901-0047 

1901-1070 
1901-1070 
~ ~ O L - ~ O V O  
1901-1070 
1901-0047 

1910-0016 
1910-0016 
1910-0016 

1901-0047 
1901-0047 
1901-0047 
1901-0047 

9170-0029 
9170-0029 
9170-0029 
9170*0089 
9170-0029 

9170-0029 
9170-0029 
9170-0029 

1250-0690 
1250-0690 

9100-1618 
9140-0105 
9140-0105 
9140-0105 
9140-0105 

9100-1b2J 
9100-1121 
9100-1618 
9100-1618 
9100.1618 

9140-0105 
9140-0114 
9 1 ~ 0 - 0 1 7 8  

1853-0075 
1854-OJPS 
1851-0015 
1854-0145 
1853-0405 

1854-0019 
1851-0281 
1854-0404 
1854-0404 
1854-0404 

Q ~ Y  

8 

8 

11 

J 

8 

2 

4 
5 

2 

1 
1 

1 
2 
1 

1 

10 
1 
4 

Description 

C&CACITOR-FXD , 0 2 2 ~ ~  + ~ O - Z O X  ~ O O V D C  CLR 
CACACITOR-CXD ,022UP +80=2OX 10OVDC CLR 
CICACITOR-FWD . o i u r  + ~ O - Z O X  ~ O O V D C  C C R  
C~?ACITOR-CXD 0022UC +8O-2OX l O O V O C  C C R  

NOT A88IONEO 
NOT A88IONCD 
NOT A88IONCD 
DIODC-8CHOllKV 
0100E=8CtIOllKY 

DIOOCICIN 
DtODC-ICHOTTKV 
01OOE-ICHOTTKY 
DIOOClCIN 
DIODE-8CHOTTKV 

D!OOC=8CHOTlKY 
O ~ O D C ~ C I N  
01OOC-8CHOlTKY 
DIODE-~CHOTTKV 
DIODCICIN 

DIODC-8WITCHlNO 2OV ISMA ION8 
DIODE-8klTCHlNG 2OV 75MA IONS 
0:OOC-8WITCHINO ZOV ISMA lON8 
DIODE-8WITCHINO 2OV ?¶MA ION8 
DIODC-8WITCHING 2OV ?¶MA ION8 

DIODE-8WITCHINO 20V T5MA LON8 
NOT A8IIONLD 
NOT A88IONCO 
NOT AI I IONID 
NOT AI8IONCD 

DIODE~CIN 
D~ODEiCIN 
O ~ O D C ~ C I N  
DlOOEtCIN 
DIODE-SWITCHING 20V 75MA IONS 

DIODE-OE 6OV bOMA 1U8 00-7 
DIODC-OC 6OV 6OMA lU8 00-7 
D1ODE-Of b0V bOMA lU8 00-7 
N O T  ASSIGNED 
DIODE-SWITCHING 20V 75MA IONS 
DIODE-SWITCHING 20V 75MA IONS 
D!ODC-8WITCHlNO 2OV 75MA ION8 
DIODE-8WITCHlNO 2OV ISMA ION) 

CORE-8HIELOING BEAD 
CORE-IHICLDINO BEAD 
CORE-8HIILOINO 8LAO 
CORE-IHIILOINO 8EAO 
CORE-IHlCLOINO 8EAO 

CORE-8HlELDINO OCAO 
CORE-8HlELDINO BEAD 
CORE-8HlLLDINO BEAD 

CONNLCTOR-RC ~ M O  M ~ O L = H O L E - C R  50-onr 
CONt4EClOR-R? 8M8 M SOL-HOLE-FR 50-OHM 

COIL-MLD 5 . 6 ~ ~  l o x  0.45 ,~SIDX.STSLO 
COIL-VLD 8,ZUH lOK 0850 ,155DX.375LO 
COIL-MLD 8.2Un 10s Pr50 ,155DX.J75LG 
COIL-MLD 8.2UH 10% OlSO ,155DX.375LG 
COIL-MLD 8,WH l o x  0.50 , I S ~ O X , ~ T ~ L O  

COIL-MLO ZTUH SK ~ ~ 6 0  , I S ~ D X . S T ~ L O  
COIL-MLD 27UH 5% P.60 .155DX,375LO 
COIL-MLD 5.bUH 108 0.45 ,155DX.375LO 
COIL-MLO 5.bUn lOK 0845 .155DX.l75LG 
COIL-MLD 5,bUH 10% 0.45 .1550X.375LG 

NOT A8IIONEO 
COIL-ULD 8.2UH 10% 0850 ,1550X1375LG 
COIL-MLD lOUH 1OK Q.55 .155DX,J75LO 
COIL-MLD i z u n  10% 0.65 . ~ S ~ O X . J T ~ L G  

TRIN818TOR-DUAL PNC CO.400MW 
TRAN8IOTOR NCN Zk5179 81 10-72 PD8200MI 
TRAN818TOR CNP 81 PD.ZOOPW rT8500MHZ 
TRAN818TOR NCN 2N5179 81 10-72 PDmZOOMW 
lRAN8I8lOR PNP 2N4809 81 10-16 PD83OOHW 

TRAN818TOR NCN 81 10-11 PD.36OMW 
T R A N ~ I ~ T O R  CNC ZN2907L S I  TO-10 CD.UOOMW 
TRAN818TOR NCN 8 1  10-18 PD83bOMW 
TRAN818TOR NCN 81 10-18 PD83bOMW 
lRbN818TOR NCN 8 1  10-18 PD.360~W 
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Table 8-35. A4A2 Log Amplifier-Detector, Replaceable Parts (3 o f  4)  

Reference 
Designation 

AOA20ll 
A042012 
A P I 2 P l I  
A012014 
~ 4 ~ 2 0 1 1  

AOAZOl6 
AYA2017 
AUA2018 
1012019 
AOAPPPO 

b4CZO21 
C ~ A Z @ ~ P  

AYALRl 
AOA2RZ 
AYAlR3 
A4APR4 
AUAZRS 

AOAZRb 
AYAZRT 
AOALR8 
AOA2R9 
1 4 ~ 2 ~ 1 0  

APAZR11 
AOAZRl2 
AOALR11 
AOAZR14 
AOAORl 5 

A4AZRlb 
AVAPRl? 
AUA2Rl8r 
AOAZRl9 
AYA2R20 

AOAZR21 
AOAZRZZ 
AOA2R21 
APALRZO 
A412R2S 

APA2RZb 
AOAZRZT 
A4CaRZ8 
A4A2R29 
AYALR1O 

AOA2R31 
AYAZRIZ 
AYA2R11 
~ 4 ~ 2 ~ 1 0  
AOAZR1S 

A4AlR3br 
A4AZRIT 
AUA2R18 
A412R39 
A4AZR40 

A442R41 
AOALR42 
AYAZR41 
A4AZR44 
AOAZRUS 

44AZRVb 
14AZR47 
A412R48 
A4AZR49 
AULZR50 

AYAZR51 
APAZRSZ 
AUAZRSI 
AYAZRS4 
AUAZR5S 

44A2R5b 
b4AZR57 
CYLZR58 
4UAZRS9 
AOAZRbO 

A4bZRbl 
bUAZRbZ* 
A4APRb3 
AUAZR64 
AUAZRIS 

HP Part 
Number 

18S4-0bIT 
18S4-047S 
18SU-0404 
18S4-0019 
1854-0019 

18SY-0019 
1814-0019 
1854-0019 
1854-0019 
1854-0019 

1854=0019 
l8S4-0019 

0757-014b 
0717-0106 
0717-0146 
OTS7=014b 
07S7-0419 

OTS7-0279 
O?S?-0402 
0698-3136 
Ob98=111b 
Ob98-3444 

07S7=0419 
0717-0279 
07S7-0280 
2 1 0 0 - 3 l b I  
0717-0419 

07ST-0279 
0698-1444 
07S7-0402 
OTST-0279 
0691-JtSb 

0698-3116 
07S7-0419 
OTST=0279 
0717=0419 
0717-0279 

Ob98=1418 
Ob98=311b 
Ob98=11 16  
Ob98~1404 
07¶7=0419 

0717-0279 
0717-0279 

0717=0419 
OTST-1094 

071?=040S 
0717-0279 
Ob98-113b 
Ob98=111b 
07S7-0439 

0698=3444 
07¶7=0279 
0757-0439 
0698-1444 
0717-0180 

OTST-0419 
OTS7=0146 
OTST=014b 
0757-0146 
0757=0442 

0717-0438 
0717-0458 
07S7-0442 
0757-0279 
07S7-0442 

l100=1972 
0698-3Y49 
07S7-0442 
0757-0594 
o~s7.0200 

Q ~ Y  

1 
1 

9 

14 

8 

3 

b 
1 

1 

11 

1 

1 

1 

14 

1 
Z 

1 
1 

2 

Mfr Part Number 

18$4-0b17 
18)4-0471 
1 8 ~ 4 - 0 4 0 4  
1 8 ~ 4 - 0 0 1 9  
1 8 ~ 4 - 0 0 1 9  

18)Y-0019 
1 8 ~ 4 - 0 0 1 9  
18)Y-0019 
1894-0019 
1854-0019 

1854-0019 
1854.0019 

C0.1/8-TO=lORO=~ 
~4.1/8-70-lORO=C 
CU;lI1-TO-1ORO-C 
C4.118-TO-10R0-C 
C4-1/8-TO=b811-C 

~ 0 ~ 1 / 8 - T 0 - 1 l b l - F  
C4;1/8=TO=lll-? 
~4.118-T0=1782-F 
~Y; l I8 -~0-1712=C 
CO;lI8-TO-llbR-F 

CU.l/8-TO-b81 I - ?  
C4~1/8-TO-J lb l -?  
~4;1/8=T0-1001=? 
89CRIOU 
CO.ll8-TO-b811-C 

C4.1/8-TO-1161=? 
~4~118-TO-11bR=C 
C 4 ~ 1 / 8 = T O = l l l = ~  
~ 4 ~ 1 1 8 - T O = 1 1 b l - C  
C4~1/8=TO=1782-F 

C O = l I 8 ~ T O - l 7 8 ) ~ C  
C4=1/8=TO=b811-F 
CO.lI8=lO-1lbl-F 
~4.1/8=TO-L8l l=f  
C4~! /8 -T0=3 lb l=F 

~ 4 . 1 1 ~ - ~ 0 - 1 4 7 ~ = ~  
C4.1/8-TO-170-C 
~ 4 ~ 1 / 8 - T O - l 7 8 2 - ?  
CU- l /8~TO- l lbR-C 
C4.118-T0-b811=C 

~4.1/8-TO=Jlbl-C 
C4~1/8=TO-J lb l -C 

C4.1~I-TO=b8ll-C 
C~.1/8-TO=lOTl-C 

C O ~ l I 8 = T O = l b l R - ~  
COcl/8-70-1lbl-C 
~ ( ~ 1 / 8 - T O = l ? I l - C  
~4.118=70-1782-C 
C U ~ l I 8 = T O ~ b 8 l l ' C  

~4~1/8-T0=11bR=C 
C4.1/8=TO=llbl-C 
C4.l/I-TO=b8ll-C 
~4.1/8-T0=11bR-? 
cU.l/8=TO=lOOl-C 

CU.l/8-TO-b8ll-C 
C4~1/8=TO.lORO=C 
CU~l/8-TO-lORO-? 
CY.l/8=TO-LORO-C 
~4-118-70-1002-C 

C 4 ~ 1 / 8 - T O - S l l l - F  
C4~1/8-TO=S112=C 
~4.118-TO-1002-f 
~ U ~ l / I = T O = ~ l b l = C  
CO.1/8-T0=1002=C 

300SP-1-201 
~ 4 ~ 1 / 8 - ~ 0 = ~ 8 7 ~ = ~  
C4.118-T0=1002=C 
~4.1/8=T0=SlRl-C 
c ~ . i ~ s = ~ o = i o o i - r  

Description 

TkAN8IlTOR NCN 2N2219b 8 1  10-1  PDI~OOMW 
TRANII8TOR-DUAL NCN CDITSOMW 
TRANII8TOR NCN 81 TO-18 CD.3bOMW 
TRANII8TOR NCN 81 TO-18 PD.3bOMW 
TRANII8TOR NCN 81 70-18 CO.3bOMW 

TRAN818TOR NCN 81 TO-18 CDISbOMW 
TRAN818TOR NCN 8: TO-18 CD81bOMW 
TRAN8lBTOR NCN 8 I  TO-18 CD83bOMW 
TRAN8IITOR NCN 8 1  70-18 CD.1bOMW 
TRAN818TOR NCN 8: 70-18 COIlbOMW 

TRIN8IITOR NCN 81 10-18 CD.1bOMW 
TRAN818TOR NCN 8 1  TO-18 CD.3bOMW 

RC8IITOR 10 1X .lZIW C TCl0+=100 
RE8IITOR 10 1X ,lZSW C TC80+=100 
RC818TOR 10 1X a12SW I TC.O+-100 
R E 8 1 8 l O ~  10 1X .l2SW C TC80+-100 
RC8I8TOR b a I I K  1U ,lZSW C TClO+-100 

RE818TOR 1.lbU 1X .lISW C TC8O+-100 
REII8lOR 110 1X ,125W C TC.O+-100 
RC8I l lOR 17.8W 1X .12SW C TC80+-100 
REIIITOR 17.8U 1X ,111W C TCIO+=l00 
REII8TOR 116 1% .121W C TC*O+-100 

RL818TOR ba81U 1X .12SW C TCIO+=l00 
RC8IITOR 1.1bK 1X ,18SW C TC10+=100 
RC818TOR I U  1X ,129W C TC10+=100 
REII8TOR-TRMR 2OK 10X C 8IbK-AOJ 17-TRN 
RC8I8TOR bf81U 18 .llSW F TCIO+=1DO 

RL818TOR 1,LbU 1X ,12SW C TC.O+-100 
R~818tOR 116 1X a18SW C TC.0t-100 
RCIt8TOR 110 1X .12SW ? TC.O+-100 
RCII8TOR 3,lbU 1X ,llSW C TClO+-100 
RE818TOR 17.8K 1X ,12SW C TC10+=100 

RC8IITOR 17aIK 1X .12S* C TC10+-100 
RL8IITOR ba81W 1%' .lZSW C TCIO+-100 
RC818TOR I a l b K  1X .lZSW C TC.O+-LOO 
RC8I8TOR b.81U 1X ,laSW C TC.O+=100 
RL818TOR Sa1bU 1X .lISW C TCIO+=l00 

RE818TOR 147 1% ,12SW C TC~O+=l00  
RK818TOR 17.8U 1X ,12SW C TCIO+=lOO 
RE818TOR 17a8U 1% ,125W C TC.0+=100 
REOl8TOR 316 1X al2SW f TC.O+-100 
RLII8TOR b,81U 1X ,12SW C TC.0+=100 

RC818TOR 3.lbU 1X ,119W C TC.O+-100 
RC818TOR 3.lbK 1% .1ISW C TC10+=100 
NOT AI8IONLD 
RE818TOR b.81K 1X .lZSW C TCIO+-100 
RE818TOR 1.YTW 1% .lZSW C TC.O+-100 

RE818TOR 162 1X .lZSW C TC.O+-100 
Rt818TOR 1.lbU 1X ,lLSW C TClO+=lOO 
RC818TOR IT.8U 1% ,125W I TCBO+=i00 
RE8IITOR lTa8K 1X .12SW C TC10+=100 
R c ~ I ~ T O R  b , 8 1 ~  1X .12SW C TC.0+=100 

RE818TOR 116 1% , l2Sk C TC80+-100 
RC818TOR Ja1bK 1X .12SW C TC.0+=100 
RL818TOR b.81U 1X ,125W C TC.O+=lOO 
RESI8TOR I 1 6  1X ,laSW C TC.O+-100 
RE811lOR 1K 1X .12SW C TC10+=100 

RC818TOR b,81K 1% .li?SW C TC.0+=100 
RLUIITOR 10 1% .12SW C TC.O+-100 
RE8IITOR 10 1X .12SW r TC80+-100 
RE8IITOR 10 1X ,lZSW C lC10+=100 
R~818tOR LOU 1X .lZSW C TC*O+-100 

NOT A88IQNKD 
NOT A88IQNCD 
NOT A8IIONED 
NOT A88IONLD 
NOT A88IONED 

RC818TOR S, l lU  1X .lZSW C TC.0+=100 
RL818TOR Sl.lK 1X .12SW F TC.O+-100 
RE818lOR 10U 1X a12SW P TC.O+-100 
RC8ISTOR 3.1bU 1X a12SW F TC.O+-100 
RC8IITOR !OK 1X ,125W C TC.O+-100 

RC818TOR=TRMR 2OK 10X W W  8IDC-ADJ 2O.TRN 
R C ~ I ~ T O R  28,TK 1X ,125W F TC80+-100 
IC818TOR LOW 1X ,1ZSW C TC*O+-100 
RE818TOR 51.1 1% .12SW C TClO+=lOO 
R E I Z ~ T O R  L K  1% .iasw r rc.o+-loo 

Mfr 
Code 

28480 
28480 
28080 
28480 
21480 

28480 
28440 
28480 
28480 
28010 

21480 
a1480 

01291 
01a9B 
01291 
01291 
03298 

01298 
01291 
01191 
01291 
01291 

01291 
01291 
01291 
71118 
01298 

01298 
01291 
01291 
01298 
01a91 

01298 
03298 
01198 
01298 
01298 

0 1 2 ~  
01298 
01191 
01291 
01291 

01298 
01298 

01198 
01290 

01298 
01291 
01291 
0 
03a91 

01298 
03191 
01291 
01298 
01/98 

01290 
01298 
03291 
01298 
01298 

03291 
O H 9 0  
01298 
03298 
01298 

03740 
0 ~ 2 9 8  
01298 
03290 
o12e~ 
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Table 5-35. A 4 A 2  Log Amplifier-Detector, Repluceuble Purts ( 4  of 4 )  

Reference 
Designation 

A4A2Rbb 
AOAIRbT 
AOA2Rb1 
A4ALRO 
AUAZRTO 

AOA2RTl 
AOAZR72 
AUALRT3 
AOAlRTO 
AOAZRTS 

A4AZR7b 
AOA2R77 
AOAZR78 
A4A2R79 
A4A2R80 

A4A2R81 
A4A2R82 
AOAZR83 
A412184 
AIAZR85 

AUA2R81" 
LOAIR87 
A4ALR88* 
AOA2R89* 
A4ASR9O 

A4A2R91 
lOAZR92 
AOA2RII  
AOA2R90 
A1AIR95 

AUAIR9b* 
AOAZR971 
A412198 
A4A2R99. 
AOA2R100 

AOAZRlOl 
A4ALRlO2 
AOALRIOI 
~ 0 ~ ~ ~ 1 0 4  
AUAZRlOS 

AOALRlOb 
AOAZRIOT 
AUA2RlO8 
A4a2RlO9 
A U A ~ R ~ ~ O  

A 4 A 2 R l l l  
AOA2Rl l2  
A 4 A 2 R l l 3  
AOA2R114 
A O A l R l l S  

A P M T P l  
14AZTP2 
APb2lP3 
A4A2lP4 
A4AaTP5 

ABA2TPb 
b4APlPT 
A4A2TC8 

AOA2Ul 

AUAIVRl 
AOAZVR2 
AUAZVR3 

HP Part 
Number 

0757-0442 
OTST-0416 

0698-3411  
0757-0280 

0 0 8 - 1 4 4 1  
0757-0442 
0757-0401 
0717-0401 
0717-0416 

0757-04 16  
0797-0442 
0157-0444 
2100-1101  
0757-0440 

0757-0279 
0198-1442 
0757-0401 
0717-0439 
0757-0341  

0698-1151  
0698-3192 
0698-3158 
0 1 9 8 ~ J 4 5 4  
0717-0458 

2100-2852 
0198-3154 
OTST-0280 
0683-0175 
0698-3153 

0 0 8 - 3 1 6 1  
0698-Jab0 
0198-3153 
0717-0461  
0717-0442 

0757-0380 
OTIT-0442 
O T l l - 0 4 6 5  
0751-0442 
0717-0179 

0717-0194 
0757-0442 
0157-0442 
07'17-0442 
O T S T - O Y O Z  

0757-0123 
0717-0195 
OTST.0001 
0717-0146 
0757-0279 

1 2 5 1 - 0 6 0 0  
1 2 5 1 - 0 6 0 0  
1 2 5 1 - 0 6 0 0  
1 2 5 1 - 0 6 0 0  
1 2 5 1 - 0 6 0 0  

1 2 5 1 - 0 6 0 0  
1 2 5 1 - 0 6 0 0  
1 2 5 1 - 0 6 0 0  

1826-0091  

1902-0126 
1902-0001 
1902-0126 

8G701-401101 

QW 

3 

1 

1 

4 

1 
1 
1 

1 

1 
1 
1 
I 

1 
1 

1 
2 

1 
1 

1 

1 

1 
1 

8 

1 

2 
1 

1  

M f r  
Code 

03298 
03298 

03298 
03291  

0 3 2 9 1  
03298 
03298 
03298 
03298 

03290 
01298 
03298 
71138 
01298 

03298 
0 3 ~ 9 8  
01a90 
01298 
03298 

03298 
03298 
03298 
2 
01298 

OlTYD 
03198 
01298 
2 8 4 8 0  
01298 

03298 
2 8 L t 8 0  
03298 
03298 
03291  

0329B 
0 3 2 9 1  
03298 
01298 
03298 

03298 
OJZPB 
05291  
03298 
03298 

2 8 4 8 0  
03288 
OSZPB 
0 1 2 9 1  
03298 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
2C480 

28480 

0a030 
02030 
O lO lG 

28480 

Description 

RE818lOR 1OK 1X ,125W F lC.O+-100 
RC818TOR 1 1 1  1X ,125W C TC80+-100 
NOT A8aIONLD 
R E ~ I ~ T O R  133 1X , l a %  ? TC.O+-100 
RC818TOR 1K 1X ,125W r TCmO+-100 

REII8TOR 383  1% ,125W F TC*O+-100 
R~8181OR 1OK 1X .12SW r TC.O+-100 
RE8 I$TOI  100 1% .lLSW F TCEO+-100 
RESIITOR 100 1X ,125W C TC.0)-100 
RC8IITOR 5 1 1  1X ,125W r TC.O+-100 

RC818TOR 5 1 1  1X ,lCSW F TC80t-100 
~ ~ 8 1 8 ~ 0 ~  IOU 1~ , l a s ~  F TC.O+-100 
RC8IOlOR 1 2 . 1 ~  1X ,125W F TC80+-100 
RE818TOR-TRMR 1OK IOX C 8IOt-ADJ 17-TRN 
PC818TOR 7.11 1 %  ,125W r TC.O+-100 

RC818TOR 5.1bK 1X .lLSW r TC*0+-100 
RE818TOR 237 I X  ,125W F TC.O+-100 
RE8IITOR 100 1X ,125W r TC.O+-100 
Rc818TOR 6.81U 1X .lPSW F TC.O+-100 
R E I l l T O R  10 1X .lPSW F TCmO+-100 

RE418TOR 4.bYK 1X ,115W t TC.O+-100 
RC819TOR 3.48K 1 s  ,125W F TC.O+-100 
R E I I I T O R  2l.TK 1% ,125W F TC.0+-100 
RESIITOR 2 l S U  1X ,125W F TC.O+-lo0 
RC818TOR 51,lK 1% ,125W F TC8O+-100 

Rt818TOR-TRMR 1U l o x  W W  8IOL-AOJ 20-TRN 
RE818TOR 4.22U 1% ,121W C TC.01-100 
RC818TOR 1K 1X ,125W F l t v O + - 1 0 0  
RE818TOR 2.7 5 %  ,25W FC TC.-400/+500 
RC818TOR 3.83K 1% ,125W F TC.0,-100 

RE818lOR 38.1U 1X ,125W F TC80+-100 
RE818TOR 464K 1% ,125k F TC.O+-100 
RE818TOR 3.83U 1X ,125W F lC.O+-100 
~ ~ 8 1 8 ~ 0 ~  TSK i x  , 1 2 5 ~  F TC.O+-100 
R ~ 8 1 8 l O R  1OU 1X ,125W F TC.O+-100 

RC818TOR 1K 1X .lZSW ? l t * 0 + - 1 0 0  
RE818lOR 1OK 1X ,125W C TC.0+-100 
RC8IITOR lOOU 1X ,125W t TC.0t-100 
RC818TOR 1OK 1X ,125W F TC.0+-100 
RC818TOR J l l b u  l X  ,125W C TC80+-100 

RC818TOR 51.1 1% ,125W F TC80t-100 
~ ~ 8 1 8 ~ 0 ~  i o n  i x  ,izsw r rc.o+-roo 
RCII8TOR lOK 1X ,125W F TcmO+-lOO 
RE818TOR 10U 1X ,125W T TC.O+-100 
R E S I ~ T O R  i o n  i x  .izsw r rc.o+-loo 

RE818TOR 3 4 ~ 8 K  I X  .125W C TC80+-100 
RE818TOR 56.2 1% ,125W F TC80+-100 
RC818TOR 100 1X ,125W C TC.O+-100 
RE818TOR 10 1 %  .la5W T TC.0+*100 
RE81810R 3,lbU 1 %  ,125W C TC.01-100 

CONTACT-CONV V I W - P O S T - T Y P E  M A L E  DPSLDR 
CONTACT-CONV V / W - P O S T - T Y P E  M A L E  D P S L D K  
CONTACT-CONV V / W - P O S T - T Y P E  M A L E  D P S L D K  
CONTACT-CONV V I W - P O S T - T Y P E  M A L E  D P S L D R  
CONTACT-CONV V / W - P O S T - T Y P E  M A L E  D P S L D K  

CONTACT-CONV V I W - P O S T - T Y P E  M A L E  DPSLDR 
CONTACT-CONV V I W - P O S T - T Y P E  M A L E  DPSLDR 
CONTACT-CONV V I W - P O S T - T Y P E  M A L E  DPSLDR 

IC OR AMP 

O1ODC-ZNR 2,blV 5X 00-7 PD8.4W TC.-,073X 
DIODE-ZNR 5 . i l V  5% DO-7 PD..OW TC8-,009X 
DIODE-ZNR 2.61V 5 %  00-7 PD8.4W TC8-.075X 

ALtA2 MISCELLbNEOUS PARTS 

EXTWCTOK-PC BOARD 

M f r  Part Number 

C4.118-TO-1002-F 
~4 -1 /8 -10 -511R-F  

CO.l/8-TO-l33R-F 
C4.1/8-TO-lOOl-F 

C4.1/8-TO-183R-C 
C4.118-TO-1002-C 
C4.1/8-TO-101-F 
CU.118-TO-101-F 
CU.l/I-TO.5llR-T 

C4-118*TO-SllR-F 
CU.l/8-lO-1002-F 
c4~1 /8 -T0 -1212-C  
89pRlOU 
C4.118-TO-7501-F 

C4.118-TO-3161-F 
~ 4 . 1 / 8 - ~ 0 - a 3 7 ~ - r  
C4.1/8-TO-101-F 
C 4 ~ 1 / 8 - 1 0 - 1 8 1 1 - ~  
~4.1/8-T0-10RO-C 

C4.118-TO-8641-F 
C4.118-TO-3481-F 
~ 4 ~ 1 / 8 - 1 O - Z 3 7 2 - F  
C4-1/8- f0-2153-F 
CO-1/8-TO-SllZ-F 

3OpSP-1-102 
C4.1/8.T0-4221-F 
C4.1/8-TO-1001-F 
0 6 8 3 - 0 2 7 5  
cUi118-TO-3831-F 

C4.118-TO-3832-r 
0 6 9 8 - 3 2 6 0  
c4.1/8-T0-1831-F 
CU.118-TO-7502-C 
C4.118-TO-1002-F 

C4.1/8-TO-1001-F 
C4.118-TO-1002-F 
~4.1/8-TO-l003mC 
CO.ll8-TO-1002-F 
C4-118-TO-3161-r 

C4.1/8-10-51Rl-~ 
C4.1/8-10-1002-~ 
~4.118-TO-1002-t 
C4.1/8-f0-1002-C 
C U . ~ / ~ - T O - ~ O O Z - C  

0 7 5 7 - 0 1 2 3  
CU.l/8-TO-S6RZ-C 
C4rl/8-TO-101-F 
C4-118-TO-10RO-r 
C4-118-TO-3161-F 

1 2 5 1 - 0 6 0 0  
1 2 5 1 - 0 6 0 0  
1 2 5 1 - 0 6 0 0  
1 2 5 1 - 0 6 0 0  
1 2 5 1 - 0 6 0 0  

1 2 5 1 - 0 6 0 0  
1 2 5 1 - 0 6 0 0  
1 2 5 1 - 0 6 0 0  

l 8 z b - 0 0 9 2  

SZ 10939-14 
SZ 10910-98 
S2 10939-14 

86701-1t0001 
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Reference 
Designator 

C3 

C4 

C  5  

C6 

C  7  

C  8  

C  9  

C10 

C11  

C12 

C13 

C14 

C15 

C16 

C17 

C18 

C19 

C20 

C21  

C22 

C23 

C24 

C25 

C26 

C27 

C28 

C29 

C30 

C32 

C33 

C34 

C36 

C3 7  

C3 8  

C39 

C40 

C4 1 

C4 2  

C43 

C44 

C46 

C48 

C49 

C50 

C51  

C52 

C53 

C54 

C55 

C59 

Location 
Reference 
Designator 

C6 2  

C63 

C64 

C65 

C66 

C68 

C6 9  

C70 

C71  

C72 

C73 

C74 

C75 

C  R 4  

CR5 

CR6 

CR7 

CR8 

CR9 

C R l O  

C R l l  

CR12 

CR13 

CR14 

CR15 

CR16 

CR17  

CR18  

CR19 

CR20 

CR21  

CR26 

CR27  

CR28 

CR29 

CR30  

C R 3 1  

CR32  

CR33 

CR35 

CR36 

CR37 

CR38 

Location 
Reference 
Designator 

€6  

E 7  

E 8  

J  1 

J2  

L 1 

L 2  

L 3  

L 4  

L 5  

L 6  

L 7  

L 8  

L 9  

L 1 0  

L 1 2  

L 1 3  

L 1 4  

Q 1 

Q 2  

Q 3  

Q 4  

Q 5  

Q6 

Q 7  

Q8  

Q 9  

Q10  

Q 1 1  

Q12  

Q13 

Q 1 4  

Q15 

Q16 

Q17  

Q18  

Q19  

Q20  

Q 2 1  

Q22  

R  1 

R 2  

R 3  

R 4  

R5 

R  6  

Location 
Reference 
Designator Location 

Reference 
Designator 

R63 

R64  

R65 

R66 

R67 

R69  

R 7 0  

R 7 1  

R72  

R72  

R  74 

R75 

R  76 

R77 

R78 

R79  

R 8 0  

R 8 1  

R 8 2  

R  83 

R  84 

R85 

R  86 

R87  

R88 

R89  

R 9 0  

R 9 1  

R92  

R93 

R  9 4  

R95 

R96 

R97  

R98 

R99  

RlOO 

R l O l  

R102  

R103 

R104 

R105 

R106 

R 1 0 7  

R108 

R109 

R l l O  

R l l l  

R112  

R113 

Location 
Reference 
Designator Location A4A2 

LOG AMPLIFIER-DETECTOF 

0 

Figure 8-1 12. A4A2 Log Amplifier-Detector, Coin 
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Table 5-36. A4AZ Log nrnp l l j l e r  r l i i c r ,  c o r r ~ p o r i e r l ~  ~ v ~ u c o r  I uole 

A4A2 
LOG AMPLIFIER-DETECTOR 

I ll 

nce 
ltor 

0  

1 

2  

3  

4 

5  

6  

7  

8  

9 

0  

1 

6 

7  

8  

9  

0  

1 

2  

3  

5  

6  

7 

8  

I A A A 

Figure 5-1 12. A4A2 Log Amplifier -Detector, Covlporle~zt Locatiofls 
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Location 

C 2  

C  2 

C 2  

C3 

C 3  

A  3  

B  2  

A 2  

8 4  

8 3  

8 4  

8 4  

A 2  

C4 

C4 

8 4  

8 3  

B  3  

8 3  

8 3  

8 3  

8 3  

B  3  

B  2 

8 2  

C4 

C4 

C  3  

C3 

C2 

C2 

B 2  

B  2  

B  2 

B  2  

B 2  

C 1  

C 1  

B  1 

C2 

C2 

C3 

B  3  

8 4  

8 4  

8 3  

B  3  

8 2  

Reference 
Designator 

E 6  

E 7  

E 8  

J 1 

J 2  

L 1 

L 2  

L 3  

L 4  

L 5  

L 6  

L 7  

L 8  

L 9  

L 1 0  

L 1 2  

L 1 3  

L 1 4  

Q 1 

Q2 

Q3 

Q4 

Q5 

Q6 

Q 7  

Q  8  

Q  9 

4 1 0  

Q 1 1  

Q 1 2  

Q13 

Q 1 4  

Q15  

Q16 

4 1 7  

Q18  

Q19  

Q20  

Q 2  1 

Q22  

R  1 

R 2  

, R 3  

R 4  

R5 

R  6  

Location 

C 2  

C1  

C  2  

D l  

D  2  

8 4  

8 4  

B  3  

B  3  

8 2  

B  2  

A 2  

8 4  

A 2  

B 1  

B 1  

B 1  

A 1  

8 1  

C 1  

B 1  

C 1  

C2 

C2 

C2 

C 2  

C3 

C3 

C4 

B 1  

8 1  

B  2  

B  2  

B  3  

8 3  

8 3  

B  3 

8 4  

8 4  

8 4  

A  3  

A  3  

A 3  

B  2  

8 4  

C4 

Reference 
Designator 

R 7  

R  8  

R 9  

R 1 0  

R 1 1  

R 1 2  

R13 

R14  

R  15  

R16 

R 1 7  

R18 

R  1 9  

R 2 0  

R 2 1  

R 2 2  

R23  

R24  

R25  

R  26 

R27 

R28  

R29  

R 3 0  

R 3 1  

R 3 2  

R34  

R35 

R36 

R37  

R38  

R39  

R 4 0  

R 4 1  

R 4 2  

R43  

R44  

R45  

R46 

R 4  7  

R4  8  

R 4 9  

R 5 0  

R56  

R57  

R58  

R59  

R 6 0  

R 6 1  

R 6 2  

Location 

C4 

C4 

C4 

Reference 
Designator 

R63 

R64  

R65  

R66 

I 6 7  

R69  

R 7 0  

R 7 1  

R72  

R72  

R  74 

R75 

R76 

R77 

R78  

R79  

R80  

R 8 1  

R 8 2  

R83 

R84  

R85 

R  86 

R87 

R88 

R89  

R 9 0  

R 9 1  

R92  

R93 

R  9 4  

R95 

R96 

R  97 

R98 

R99  

RlOO 

R l O l  

R102  

R103 

R  104  

R105 

R106 

R 1 0 7  

R108 

R109  

R l l O  

R l l l  

R112  

R113 

8 4  B4 

8 4  

C4 

C4 

8 4  

8 4  

B  3  

8 3  

C  3  

C3 

C3 

8 3  

B  3  

8 3  

8 3  

B  3  

C 3  

C  3  

8 3  

8 3  

B  3  

C  3  

8 3  

B  3  

8 3  

C  2  

C  2  

C 2  

B  2  

B  3  

B  2  

B  2  

B 2  

B  2  

C  2  

C3 

C  3  

B  2  

C  2  

B  2  

B  2  

C  2  

C2 

C  2  

C  2  

C  2  

/ 

Location 

8 2  

C 1  

C  1 

C 2  

B  2  

C1  

C 1  

C1  

B 1  

C 1  

C  1 

B 1  

B 1  

8 2  

B  2  

C  2  

B 1  

B  2  

B  2  

B  1 

C 3  

8 4  

C3 

C3 

C  3  

C3 

C  3  

C  2  

C4 

C4 

C4 

C  3  

C3 

C  3  

C3 

C3 

C3 

C  3  

C  2  

C3 

C3 

C  3  

C2 

C2 

C  2  

C  2  

C 2  

C  2  

C  2  

C1  

Reference 
Designator 

R114 

R115 

TP1  

TP2 

TP3 

TP4 

TP5 

TP6 

TP7 

TP8 

U 1 

V R 1  

V R 2  

V R 3  

Location 

B 2  

C  2  

C  1 

B  2  

C3 

B  3  

8 3  

C3 

8 4  

8 4  

C  3  

A  3  

C4 

C2  
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A4A3 LOG AMPLIFIER- FILTER, CIRCUIT DESCRIPTION 

A4A3 Log Amplifier-Filter, with A4A2 Log Amplifier-Detector, provides the ability to display signals 
in either a linear or log mode. In log mode the calibrated display range is 90 dB. A4A3 contains the first 
five of nine log stages, and A4A2 contains the last four. A4A3 also contains circuitry for using one of the 
log stages as a switchable 10 dB gain step. This is used only in linear mode. 

After being processed by the first five log amplifier stages, the 21.4 MHz IF signal is applied to the log 
amplifier filter, the bandwidth of which is either narrow (approximately 1 MHz) or wide (>20  MHz). The 
filter is in narrow mode for resolution bandwidths of 5 3 0  kHz to reduce noise generated in the log 
amplifier stages. 

Control lines from A4A9 IF Control drive circuits of A4A3 which control the log amplifier filter, 
log/linear switching, and 10 dB linear gain step. 

Log Amplifier Stages @ 

In LOG mode, the five log amplifier stages in A4A3 and the four log amplifier stages in A4A2 limit their 
gain in sequence with increasing signal level to provide 90 dB of log display range. In LINEAR mode, 
signal-level-dependent components are switched out of the signal path, and a linear display is provided. 

LOG Mode. A simplified schematic of a log amplifier stage is shown in Figure 8-114. In LOG mode, the 
LOG/LIN control line is high (about +7V), 416  is on, forward biasing log diodes CR25, CR26, and all 
other log diodes in this assembly. CR25 and CR26 are Schottky diodes with a forward bias voltage of ap- 
proximate~ +0.4V. Q l l  is an emitter follower used as a voltage source which drives 412  through the 
resistance of CR25 and CR26. 412  forms a common-base amplifier tuned to approximately 21.4 MHz. 
The gain of the amplifier is set by the ratio of R48 to the total resistance R, between the emitters of Q11 
and Q12 (primarily the resistance of CR25 and CR26). The formula for computing gain is: 

R, is at a minimum (approximately 1500) for small signals. The small-signal gain of the stage (about 10 dB) 
is set by the dc bias current through the log diodes. As the signal level at the Q11 emitter increases, signal 
current cancels bias current in the log diodes, increasing R, The gain of the stage for large signals is reduced 
to nearly unity (0 dB) because RT becomes very large. Signal current flow through R41 keeps the stage gain 
slightly above unity to compensate for the input loading of the following stage. 
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Figure 8-1 14. Log Amplifier Stage, Simplified Schematic 

Bias Supplies 

The - 12 VTV is supplied to A4A3 from A4A2. This voltage determines log diode bias current and 
becomes more negative as temperature increases to compensate for the increased resistance of the log 
diodes. The same supply is used t o  compensate the log diodes of the four log stages in A4A2. 

Ll N EAR Mode (See Figure 8-1 14.) In LINEAR Mode, log diodes CR 15 and CR16 are zero biased, and the 
limiting action is removed from the stage. R, is large, and stage gain is nearly unity. Signal flow is through 
emitter follower Q l  1 and R48 to 413. 

Log Stages. All nine of the log amplifier stages in A4A2 and A4A3 are similar in operation, although 
there are variations in certain stages. While all stages except the first three contain two log diodes each, the 
first two stages contain six diodes each, and the third contains four diodes. More diodes are used in Stages 
1 through 3 because these stages have their logging action a t  higher signal levels than the other log stages. 
Log diodes of Stages 1 and 2 are biased so that the logging action occurs at signal levels of approximately 0 
dBm to + 10 dBm, whereas the remaining stages log at lower signal levels. To provide proper log fidelity 
(log amplifier output versus input), attenuation is required between the output of a higher level log stage 
and the input of a lower level log stage. Resistive divider R20, R29, and R30 attenuates the output of 
Stage 2, and a similar attenuator is used between Stages 3 and 4. Resistors in series with the log diodes of 
Stage 1 through 3 are factory-selected to compensate for variations in log diode resistance. Correct stage 
gain is required for proper log fidelity. Refer to the A4A3 schematic note for the method of checking the 
gain of Stages 1 through 5 in log mode. 

Scans by ArtekMedia © 2008

Scans by ArtekMedia © 2008



10 dB Linear Gain Step. Stage 5 is used as a switchable 10 dB gain step in linear mode at low reference 
levels. When control line LGlO is low ( -  12V typical), 417  is off and CR27 is reverse biased, preventing 
CR27 from being a signal path. When control line LGlO is high (more positive than -3V), the 417  collec- 
tor is saturated to the - 12VTV supply, and PIN diode CR27 is forward biased. LGlO adjustment R83 sets 
the bias current (and thus resistance) of PIN diode CR27. The resistance of CR27 plus R54 is set so that the 
gain of Stage 5 will increase by 10 dB when CR27 is turned on (refer to the foregoing gain formula). Since 
PIN diode resistance is unaffected by signal level, Stage 5 operates as a non-limiting amplifier. This 10 dB 
gain step, in conjunction with a similar 20 dB gain step in A4A2, is used for the last 30 dB of step gain 
(lowest 30 dB of reference level) in linear mode. See the schematic note for the reference levels at which this 
gain step is checked. 

Bandpass Filters @ 

In narrow resolution bandwidths, noise generated in the log amplifiers is reduced by the Bandpass Filter 
following Log Amplifier Stage 5. The bandwidth of this filter is switchable between wide (> 20 MHz) and 
narrow (about 1 MHz). In resolution bandwidths of 30 kHz or less, the filter bandwidth is narrow. This 
reduces the log amplifier noise contribution 90 dB down from the reference level. In resolution band- 
widths of 100 kHz and greater, the bandwidth of the filter is wide enough so as not to affect the shape 
of the wide resolution bandwidth filters. (See Figure 8-1 15.) 

Figure 8-1 15. Bandpass Filter, Simplified Schematic 

Bandpass Filter Switching. Emitter follower Q13 buffers the output of Log Amplifier Stage 5 and 
drives the Bandpass Filter. The filter bandwidth is determined by the resistance through which the LC tank 
network (L14 and C52 through C55) is driven. In resolution bandwidths of 3 MHz to  100 kHz, bandwidth 
control line BW5 is high (+ l5V) and CR30 is forward biased through R63, resulting in a low filter drive 
impedance and wide bandwidth. When the analyzer resolution bandwidth is less than 100 kHz, BW5 is low 
(about -0.6V). CR30 is reverse biased, and the LC shunt network is driven through R62, setting the filter 
bandwidth at about 1 MHz. The signal is buffered by 4 1 4  and Q15. The output of buffer amplifier 
Q14/Q15 provides a low impedance drive for the Low-Pass Filter. The Buffer Amplifier Q14/Q15 also 
drives the center tap of L14 through the resistance of PIN diodes CR28 and CR29. This feedback results in 
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an apparent negative input resistance in parallel with L14. The negative input resistance compensates for 
the parallel resistance present in the tank circuit because of the Q of L14. The gain of the filter in narrow 
mode is set equal to that in wide mode by setting the resistance CR28 and CR29. The resistance of CR28 
and CR29 is set by adjusting the diode bias current with FILTER AMPTD adjustment R67. L13 and C39 
are frequency compensation for 4 1 4  and Q15. 

BW5 Input Section. TP7 and TP8 provide a means to adjust the bandpass filter for equal gain in wide 
and narrow modes. This can be done without changing IF bandwidth, which might in itself introduce an 
amplitude change. With the analyzer in narrow resolution bandwidths (30 kHz through 10 Hz), BW5 is ap- 
proximately -0.6V, which reverse biases CR30. This places the Bandpass Filter in narrow mode. The 
center frequency of the bandpass filter can be adjusted with CRT adjusment C55. To  place the Bandpass 
Filter in wide mode, TP7 and TP8 are shorted together with a jumper wire. This forward biases CR30 
through R89 and R63. Filter amplitude can then be set with FILTER AMPTD adjustment R67 so that 
amplitudes are equal in wide (test points jumpered) and narrow Cjumper removed) modes. 

Filter Temperature Compensation 0 
The Filter Temperature Compensation circuit stabilizes the gain of the bandpass filter with temperature 
changes. 

Op Amp U1 and associated circuitry provide temperature dependent bias for CR28 and CR29 to  compen- 
sate for temperature-dependent changes in the Q of L14 and the resistance of CR28 and CR29. As 
temperature increases, diode bias current increases as the voltage at U1 pin 6 increases. CR5 and CR6 
operate as temperature-sensing elements to  control the voltage at U1 pin 6. 

Low-Pass Filter 

The Low-Pass Filter consists of L15, L16, C56 through C59, R67, and R68. It has a bandwidth of about 30 
MHz, which removes harmonics of the 21.4 MHz IF  signal to  reduce log fidelity variations between wide 
and narrow settings of the Bandpass Filter. The Low-Pass Filter has a loss of 6 dB, which is compensated 
for by buffer amplifier Q18/Q19, which has a gain o f  6 dB. R74* is factory-selected to adjust the gain of 
Q18/Q19 for proper log fidelity. 

Scans by ArtekMedia © 2008

Scans by ArtekMedia © 2008



A4A3 LOG AMPLI FIER-FILTER, 'TROUBLESHOOTING 

If the amplitude of the displayed signals is approximately 10 dB low (i.e., CAL OUTPUT appears to be 
- 20 dBm) in the log mode but correct in the linear display mode, then one of the log amplifier stages in the 
A4A3 Log Amplifier-Filter board or the A4A2 Log Amplifier-Detector board is defective. Connect a 10 dB 
step attenuator between the CAL OUTPUT and SIGNAL INPUT 2 connectors. Refer t o  the Log Amplifier 
Stage Gain Check note on the service sheets for the necessary front panel control settings. When forward 
biased in log mode the Schottky diodes should have voltage drops of 200-400 mV. 

The following procedure will determine if the Linear Gain Steps, LG10 and LG20, are operating properly. 
The LGlO circuitry is located on the A4A3 Log Amplifier-Filter Board while the LG20 circuitry is located 
on the A4A2 Log Amplifier-Detector Board. Connect a 10 dB step attenuator set t o  0 dB between the CAL 
OUTPUT and SIGNAL INPUT 2 connectors. Key in the following settings: 

Ej . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 kHz 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OdB 

("""'1 LOG SCALE (Turns off I F  Step Gains) 
[ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -60 dBm 
SCALE LIN 

The peak of the displayed signal should be on the top graticule. Adjust the front panel AMPTD CAL con- 
trol to place the peak of the signal one division below the top graticule. If the signal limits at the top of the 
display, one of the Linear Gain Steps is stuck in the on state. 

Set the 10 dB step attenuator to  10 dB and key in 1-1 -70 dBm. The peak of the displayed signal 
should be one division below the top graticule. If signal limits at the top of the display, the LG20 circuitry 
is defective. A signal approximately 3 divisions high indicates the LGlO circuitry is defective. 

Set the 10 dB step attenuator t o  20 dB and key in I"':::::';) -80dBrn. The peak of the displayed signal 
should be one division below the top graticule. The LGlO circuitry is defective if the signal limits at the 
top of the display. The LG20 circuitry is faulty if the displayed signal is approximately 3 divisions high. 

The Detector circuit on the A4A2 Log Amplifier-Detector board is most easily checked with DC voltages. 
These are derived using 0 Hz [-I and attenuating the CAL OUTPUT signal. The easiest point t o  check 
the Detector output without removing boards is A4AlTPl. Connect a DVM to this test point. The voltage 
at A4AlTPl should be + l V  for a signal displayed on the top graticule. The output will be O.1V less for 
each division down from the top in either the linear or  the 10 dB/Div log modes when the detector is 
operating properly. 
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Table 8-37. A4A3 Log Amplifier-Filter, Replaceable Parts ( 1  of 4 )  

Mfr 
Code 
28480 
28480 
28480 
28480 
28480 
28U8O 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
eeoao 

28480 
P ~ P B O  
28480 
28480 
28480 

28080 
2848Q 
28480 

28480 
28480 
28480 
38480 

56289 
14289  
28410 
28480 

16289  
28480 
28480 
28480 

5b289 
28480 
zev80  
28480 
28480 

28480 
28480 
28480 
2B480 
28480 

28080 

2848U 
28480 
74970 

28480 
28480 
28480 
28480 

28480 
28080 
28080 

28480 

56288 
28480 
28480 
28080 
28480 

96289 

- 
Reference 
Designation 

A4A3 
A4A3 
bOA3Cl 
Ar(A3CZ 
A 4 ~ 3 C 3  
A4l3CY 
1413C5 

AIA3Cb 
AUAlC7 
A443C8 
44A3C9 
A413ClO 

A U I 3 c l l  
A4ASCl2 
A413C13 
A4A3C14 
IVASCIS 

1 4 A I C l 6  
AUA3CI7 
4413C18 
AUA3CI9 
A443C20 

A4A3CII  

::::E:: 
b4ASC24 
A4A3CZS 

A4A3C26 
A4A3CZ7 
A4ASC28 
AUAlC29 
A4AlC30 

A4A3C3l 
AuA3C32 
A4A3C33 
AUA3C3Y 
A4A3C3S 

AUA3C36 
A4A3CS7 
A4CIC38 
AOA3C39 
A4AIC40 

AuA3C41 
A O A ~ C U ~  
A4AlC43 
1 4 ~ 3 C 4 4  
AYC3C45 

A4A1C4b 
A4A3C47 
AlJA)C48 
A4ASC49 
AYASCSO 

AqA3CSl.: 
A4A)CsZ.: 
APA$C51* 
AOA3C14 
44b3ClS 

A P A ~ C ~ ~  
AUC3C57 
A4ClC58 
A4CSC59 
APA3C60 

AUA3Cbl 
A4AlCb2 
AUA3Cb3 
A4A3Cb4 
AUA3CbS 

A4A3Cb6 
APA3CbT 
LUAICb8 
AUA3Cb9 
A ~ l 3 C 7 0  

A 4 4 3 C l l  

Mfr Part Number 

85662-60096 
85662-60097 
0160-2055 
0160-1015 
0160-2015 
0160-2055 
0160-20SS 

0160-2015 
0160-1244 
0160-3051  
0 1 b O - 2 ~ a b  
0160-2051 

OlbO-tO61 
01 60-2051 
0160.20*5 
0160-2051  
o i b o - z o s 5  

0160-1011  
0160-2085 
0160-205) 
0 1 6 0 ~ ~ ~ ~ ~  
0 1 6 0 ~ 2 0 5 5  

0160-a055 
0160-2011  
0160-a055 

0160-1051  
0160*2051 
0160-2055 
0160-2055 

C O ~ ~ ~ I O I H ~ Z J Z ~ ~ ~ I ~ C D H  
C O ~ ~ F I O I H ~ ~ ~ Z ~ Z ~ - C O H  
0160-2055 
0160-2055 

C O ~ I F I O I H ~ ~ ~ Z ~ Z Z ~ C D H  
0160.30SS 
0 l b O - U s 1  
0160-2015 

C 0 2 3 F l O I M 2 2 1 ~ 8 2 2 - C D ~  
0160-2051 
01b0-2055 
01bO-2O65 
0160-2055 

O l b O h O S 5  
0160-2ObS 
OlbO.2055 
0160-2015 
0160-2055 

01 60-3934 

0160-0839 1 
0lbO.OL55 
187-0106.105 

0160-2251 
0 l b 0 . U f b  
0 1 6 0 ~ 2 2 6 2  
0160-2352 

0160-2051  
0160-2055 
0160.2055 

0160-2055 

C023~ lO lh223Z82Z-CDh 
0160-2055 
0160-2055 
~ 1 6 0 - 2 0 6 1  
Olb0-2015 

C023FlGlnZZ3Zs22-CDn 

HP Part 
Number 

85662-60096 
85662-60097 
0160-2051 
0160.2055 
Olb0-2055 
0160-2051  
0160-2015 

0160-2055 
0160-Za44 
0160-2055 
0160-2236 
0160-2055 

0160'2055 
0160-2055 
0160-2011  
0160-2015 
0160-2015 

0160-2055 
0160-205s 
0160-2055 
0160-2055 
0160-2051  

0160-2055 
0160-2011 
0160.2055 

0160-2055 
0 1 6 0 ~ 2 0 5 5  
0160-2055 
0 1  60 -2011  

0160-4297 
0160-4297 
0160-2051  
0160-2015 

0160-4297 
0160-2011 
0160-2255 
0160-2059 

0 160-4297 
0160-2055 
0160-2015 
0160-2055 
0 1 bO-2055 

0160.2015 
0160-2OSS 
0160-2011 
0160-2055 
0 160-2015 

0160-5534 

0160-0839 
0160-0455 
0121-0493 

0160-2211 
0160-2236 
0160-2262 
0160-2252 

0160-2051  
0160.2055 
0160.2~55 

Olb0-2055 

0 160-4291 
0160-a055 
0160-2055 
0160-2015 
0160-2055 

0160-UZP7 

QtY 

1 
46 

1 

2 

6 

1 

1  

1 
1 
1 

1 

1 
1 

Description 

LOG PMPLIFIER (IIVCLUDES A4A2 AND A4A3) 
RESTORED 85662-60096 
CAPACITOR-FXD ,OlUF +8O-ZOX IOOVDC CLR 
CAPACITOR-FXD ,OlUC +8O-20% lOOVDC CCR 
CAPACITOR-FXO .OlUF +80-201  lOOVDC CER 
CAPACITOR-FxD .OlUP +80-.?OX l00vDC CCR 
C4PACITOR-CXD .OlUP +80.2OX lOOVDC CCR 

CAPACITOR-FXD ,OlUF +8O-ZOX lOOVDC CCR 
CAPACITOR-CXD 1PF +-.25PF 500VDC CER 
CAPACITOR-FXO 10IUF +8O-2OX lOOVDC CCR 
CAPACITOR-CXD !PC +-.25PC 500VOC CCR 
C4PACITOR-FXD aOlUC +80-201  l0OVDC CER 

CAPACITOR-CXD .OlUF +80-20X l0OvDC CER 
CAPACITOR-FXD .OlUF +8O-POX lO0VDC CER 
CAPACITOR-FXD .OtUf +80-20X 1OOVDC CER 
CAPACITOR-FXD .OlUC +80-20x l0OVDC CCR 
CAPACITOR-FXD eOlUF +80-20X lOOVDC CCR 

CAPACITOR-FXD ,OlUF +80-201  ~OOVDC CCR 
CAPACITOR-FXD .OIUF +eo-eox i o o v ~ c  CLR 
CAPACITOR-FXD .OlUF +8O-20% lOOVDC CER 
CAPACITOR-FXD 10IUF +80*20X lOOVDC CcR 
CAPACITOR-FXD .OlUF +80*2OX lOOVDC CER 

NOT ASSIGNED 
NOT A88IGNED 
CAPACITOR-FxD ,OlUF +80-20% ~OOVDC CCR 
CAPACITOR-FXD ,oIUF +80-20X lOOVDC CCR 
CAPACITOR-FXD ,oIUF +80-20x  l00vDC CCR 

CAPACITOR-FXD aOIUF +BO-2OX 1OOvDC CCR 
CAPACITOR-FXD l ~ l ~ r  + B U - Z O X  ~ O O V O C  C C R  
CAPACITOR-FXD .OlUF +8O-20% 1OOVDC CCR 
CAPACITOR-CXD O O I U F  +80-20% lOOVDC CLR 
NOT A8SIGNCD 

CAPACITOR-CXD ,022UF +8O-pOX 1OOVDC CER 
CAPACITOR-FXD .OZZUF r80 -20X LOOVDC CCR 
CAPACITOH-FxD .OlUC +80-POX 1OOvDC CER 
CAPACITOR-FXD ,OIUF +80-2OX lOOVDC CER 
NOT ABSIQNED 

NOT ASSIGNED 
CAPACITOR-FXD ,022UF + ~ o - ~ o x  lO0VDC CER 
CAPACITOR-FxD . O l ~ f  t 8 0 . 2 0 ~  ~ o O V D C  CCR 
C A P A C I T O R - F X O  8 . 2 ~ ~  + - . 2 5 ~ ~  5 0 0 ~ ~ ~  CCR 
CAPACITOR-FXD .OlUF +80-20X 1OOVDC CCR 

CAPACITOR-PXD ,022uF +80-20% IOoVDC CER 
CAPACITOR-FxD ,OlUC +80.2OX lOOvDC CCR 
CAPACITOR-FxO ,o luF  +80-20% IOOVDC CCR 
CAPACITOR-FXD ,OlUF (80-20% lOOVDC CCR 
CAPACITOR-FxO .OlUC +80-20% l0OVDC CCR 

CAPACITOR-CXD 10IUF +80-20X lUOV0C CCR 
CAPACITOR-FXD ,o lUF +80.20X lOOVDC CER 
CAPACITUR-CXD .01UC +80-201  lQOVDC CLR 
CAPACITOR-FxO .OlUF +BO-ZUX ~ u O V D C  CCR 
CAPACITOR-FXD ,O!UF (80 -POX ~ O O V D C  C E R  

C A P A C : T O R - F X D  SIOPF + - 5 ~  I O O V O C  MICA 
FACTORY SELECTED PART-NOWLLY OPEN 
CAPACITOR FXD l l O P F  +-I% 300VDC MICA 
C A P A C I T O R - F X D  18?F +-2x ~ O O V D C  C C R  
CAPACITOR-V AIR DlCL 1.7.11Pf 25OV 

CAP~CITOR-FXD 5,bPC + -025PF SOOVDC CLR 
CAPACITOR-FXD I P F  +-.25PF 500VOC CER 
CAPACITOR-FXD 16Pr +-SX SOOVDC CCR 0+-30 
CAPACITOR-FXD b.ZPF +-.25PF SOOvDC CER 
NOT ASSIGNED 

CAPACITOR-FXD .OIuC +8U-ZoX lOOvDC CER 
CAPACITOR-FXD .OIUF (80-20% IUUVDC CER 
CAP~CITOR-FXD ,o lUF t80 -20Y lO0VOC CER 
NOT ASSIGNED 
CAPACITOR-FxD .OlUF r8O-20% ~ u U V D C  CER 

CbPACITOR-FXD ,022UV r80-2OX l00VDC CLR 
CAPACITOR-FXD ,OlUC t 8 0 - 2 0 1  lUUVDC CER 
CpPACITOR-CXO ,OlUF +80-20X 1OoVOC CER 
CbPbCITO@-CXD ,OlUf  +SO-20% lOOVOC CER 
CAPACITOR-FXD 10IUF +80-201  lUUVDC CER 

CAPACITUR-CXD ,022uF *BO-2UX lOOVDC CER 
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Table 8-37. A4A3 Log Amplifier-Filter, Replaceable Parts ( 2  of 4 )  

Mfr Part Number 

1901-0047 
1901-0047 
1901-0047 
1901-0047 
1901-0047 

1901-0947 
1901-1085 
1901*1085 
1901-1085 
1901-1085 

1901-1085 
1901-1085 
1901.1085 
1901-1085 
1901-1005 

1901-1085 
1901.1985 
1901-1085 
1901-1085 
1901-1085 

1901-1085 
1901-1085 
1901-1085 
1901.1085 
1 9 0 1 - l u 8 5  

1901.1U85 
1901-1070 
1901-1070 
1901-1070 
1901-1070 

1901-0047 

9170-0021  
9170-0089 
9170-UUa9 
9170-0029 
9170-OU29 

9170-0929 
9170-OU29 
9170-0029 
9170-0029 
9170-0028 

9 1 7 0 ~ 0 U 2 9  
8170-0029 

9140-0105 
9140-0105 
9140-0105 
9140-0105 
9140-0105 

9100-1818 
9100-1?18 
0 1 0 0 - 1 b l 8  
9 1 0 0 - l b l 8  
9 1 0 0 - I b l 8  

9100-1b18 
9100-1bdS 
9140-0105 
9100-3854 
9140-6111 

9140.0088 

2y51?q  
2N3251 
1854-6019 
1854-0019 
2 ~ 3 2 5 1  

1854.0019 
1854-0019 
1854-0019 
1854-0019 
1854-0019 

18S4.0019 
1 6 5 4 ~ 0 0 1 9  
i s s u - 0 0 1 9  
1854-05Ub 
2N32Sl  

Mfr 
Code 
28480 
28480 
28U80 
28480 
28480 

28480 
28480 
28080 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28080 
28080 

20480 
28480 
78480 
28480 
28480 

78480 
28480 
28480 
28480 
28480 

28480 

28Y80 
28480 
28480 
20480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 

28480 
28480 
18480  
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 

00713 
04713 
28480 
28480 
04113 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
zeuao  
28480 
04713 

Reference 
Designation 

AOA3CRl 
AUAlCRO 
A413CR1 
A4AJCR4 
AUASCRS 

AUASCRb 
A4AJCR7 
A4A3CR8 
AUAJCRV 
AYASCRIO 

A4A3CRl l  
A4A3CRl2 
AilASCR13 
AOAfCRl4 
AUAJCR15 

AOAJCRL~ 
AUASCRl? 
A4ASCRl8 
AuA3CRiV 
APAICR20 

A~AJCRZL 
AUASCRZZ 
A U A I C R ~ J  
A443CR24 
AaASCR25 

~ 4 ~ 3 C R 2 6  
AUASCRO? 
A4A1CRO8 
AUA3CR29 
AUA3CRJO 

A4A3CRSl 

AUAJEl 
AUASCI 
A4ASLI  
AUA3C4 
A4AIC5 

AOAJLb 
A 4 ~ 1 L 7  
C4A1L8 
A4A3E9 
APA3El0 

A4ASE11 
A 4 ~ 3 C 1 2  

A4A3LI  
A4A3L2 
AOA3LJ 
AOA3L4 
A4A1L5 

A 4 ~ 1 L b  
4 4 1 1 ~ 7  
A0ASLI  
A4ASL9 
A4A lL lO  

A U A S L I ~  
A4AJL l2  
A 4 ~ 3 L 1 3  
AUA3L14 
A 4 1 3 L l 5  

4 4 ~ 3 ~ 1 6  

A41301 
AOA3Q2 
AOA~QS 
AUASQ4 
AUASQS 

A44196 
A4AJG7 
A4A1P8 
A4A309 
A4A1910 

A4A191 1 
A411912 
AUA3P13 
AUA3014 
A ~ A ~ Q I ~  

HP Part 
Number 

1901-0047 
1901-0047 
1901-0047 
1901-0047 
1901-0047 

1901-0047 
1901-1085 
1901.1085 
1901-1085 
1901-1085 

1901-1085 
1901-1085 
1901.1085 
1901-1085 
1901-1085 

1901-1085 
1901-1085 
1901-1085 
1901-1085 
1901-1085 

1901.1085 
1901-1085 
1901-1085 
1901-1085 
1901-1085 

1901-108s 
1901-1010 
1901-1070 
1901-1070 
1901-1070 

1901-0047 

9170-0029 
9110-0029 
9170-0029 
9170-0929 
9170-0029 

9110-0029 
9170-0029 
9110-0029 
9170-0029 
9170-0029 

9 1 7 0 ~ 0 0 2 9  
9170-0029 

9140-0105 
8140-0105 
9140-0105 
9140-0105 
9140-0105 

9100-1b18 
9100-1618 
9100-1618 
9 1 0 0 - l b l 8  
9 1 0 0 - l b l 8  

~ 1 0 0 - 1 6 1 8  
9100- lbP3  
9140-010s 
9100-3854 
9140-0111 

9140-0098 

1854-0345 
1151-0007 
1854-0019 
1854-0019 
1853-0007 

1854-0019 
18SU-0019 
1854-0019 
1854-0019 
1854-0019 

1854-0019 
1854-0019 
1854-0019 
1854-0546 
1851-0007 

Q ~ Y  

7 

20 

u 

12  

b 

b 

1 

1 
1 

I 

1 
3 

11  

1 

Description 

DIODE-SNITCHING 2OV 75MA lONS 
DIODE-SNITCHING 2OV 75MA lONS 
DIODE-SWITCHIN@ 20v 75MA lONS 
DIODE-SbITCHING 2OV 75MA IONS 
DIODE-SWlTCHlNO 2OV 75MA ION8 

DIODE-SHITCHING 20V 75MA lON8 
DIODE-SCHOTTKY 
DIODE-SCHOTTKY 
DIODE-8CHOTTKY 
DIODE-SCHOTTKY 

0IODC.BCHOTTKY 
DIODE-ICHOTTKY 
DIODE-SCHOTTKY 
DIODE-SCHOTTKY 
DIODE-SCHOTTKY 

DIODE-SCHOTTKY 
DIODE-SCHOTTKY 
DIODE.8CHOTTKY 
DIODE-SCHOTTKY 
DIODE-SCHOTTKY 

DIODE-SCHOTTKY 
DIODE-SCHOTTKY 
DIODE-SCHOTTKY 
DIODE-8CHOTTKY 
DIODE-SCHOTTKY 

DIODE-SCHOTTKY 
DIODEIPIU 
DIODElPIN 
OIODE~PIN 
OIODEIPIN 

OIOO~.~WITCHING ZOV 75MA IONS 

CORE-SHIELDING BEAD 
CORE-BHIELDINO BEAD 
CORE-BHIELDINO BEAD 
CORE-Si+lELDINO BCID 
CORE-SWILLDING BEAD 

CORE-SHIELDING BEAD 
CORE-SHICLDING BEAD 
CORE-SUIELDING BEAD 
CORE-SHIELDING BEAD 
CORE.8HICLDING BEAD 

CORC-SHIELDING BEAD 
COPE-8HIELDING BEAD 

COIL-MLD 8,2UH l o x  0.50 .1550~.375LG.NOM 
COIL-MLD 8.2UH 10% Q.50 . ~ ~ ~ D X . ~ ? ~ L C - N O M  
COIL-MLO B.2UH 10% 0.50 , ~ ~ ~ D x . ~ ~ ~ L G - N O M  
COIL-MLD 8.2UH LOX 0.50 ,155DX.375LG-NOM 
COIL-MLD 8.2UH l o x  0.50 ,155DX.375LG-hOM 

COIL-MLU 5,bUn 10% 0.45 .155DX,375~~-NOM 
COIL-MLD 5.bUH LOX 0.45 , 1 5 5 ~ K . 3 7 S ~ G - k 0 ~  
COIL-MLD 5,bUH LOX 0.45 ,155DX.~?5LG-NOM 
C O I L - M L D ~ . ~ U H ~ O X ~ . ~ ~  ,155DX,375LG-NOM 
~OIL-MLD 5 . b U ~  IOX 0.45 , 155~Xl)7SLG.40M 

COIL-MLD 5.bUH LOX 0.45 ,155DX.3l~LG-NDM 
COIL-MLO 27Un SX 0.60 ,155DX,37SLG-NOM 
COIL-MLD 8.zUH 10% 0.50 ,155DX.375LQ-NOM 
COIL 400NH 5X 0.150 30x1  016LG-NOM 
COIL-MLD 3.3UH LOX 0;33 , ~ ~ ~ D x . ) ? ~ L G . N o M  

COIL*MLD 2.2UH LOX C.33 . ~ ~ ~ D x . ~ ? $ L c - N O M  

TRANSISTOR NPN 2h517q  S I  10.72 PDIZOOMH 
TRANSISTOR PNP 2N3251 8 1  TO-18 PD.3bOMW 
TRANSISTOR NPN 8 1  TO-18 PD.3bOMN 
TRANSISTOR NPN 8 1  10-18 PDI360M1 
TRANSISTUR PNP 2 ~ 3 2 5 1  $ 1  10.18 PD.3bOMW 

TRPNSlSTOR NPN 8 1  TO-18 PDm360MI 
TRPNSISTOR NPN 8 1  TO-1R PO.160Mw 
TRANSISTOR NPN 8 1  TO-18 PDmS6uMn 
TRANSISTOR NPN 8 1  TO-18 PDS3bOMN 
TRANSISTOR NPN 8 1  TO-18 PD.360UW 

TRPNSISTOR NPN S I  10-18 P D ~ ~ L I J M *  
TRANSISTOR NPN 8 1  10-18 PDIJ~oMw 
TRANSISTOR NPN $1 TD-18 PD8360Mw 
TP4NSISTUR NPN S I  70-72 ~ n s Z o O r f i  
TRANSISTOR PNP 2N3251 9 1  10.18 PD.360MH 

Scans by ArtekMedia © 2008

Scans by ArtekMedia © 2008



Table 8-3 7. A4A3 Log Amplifier-Filter, Replaceable Parts (3 of 4 )  

Reference 
Designation 

A4A3016 
A 4 ~ 1 0 1 7  
fiUA3018 
AUA3Q19 

A4A3Rl 
AUA3R2 
AUAlR3 
1413134 
A4A3RS 

~ 4 ~ 3 R b  
AUASR7 
AUA3R8 
AUA3R9 
A413Ri0 

~ 4 1 1 ~ 1 1  
A4A3Rl2 
AUA3R13 
A 4 ~ 3 R l 4  
A4A3RlSe 

AUI3R lb  
AVA3R17 
A4A3Rl8 
A413Rl9 
AUAlR10 

AuA~RI~ 
~ u A S R Z Z  
A4A3R23 
A u A ~ R ~ u  
AUASRZS* 

A4A3R26 
A U A ~ R Z ~  
AUA3R28 
A448R29 
k U l 3 ~ 3 0  

A P A ~ R ~ I  
A Y A ~ R ~ Z  
A4ASR33 
A4A3R34 
A4A3R3Sr 

A4A3R3b 
A4A3R37 
A413R38 
AOASRl9 
A4A3R40 

AUAIRLI~ 
AUASR42 
A ~ l 3 R 4 3  
A 4 ~ 3 R 4 4  
l l (~3RU.5  

A4A3R46 
4443R47r 
A4131748 
AUA3RU9 
AuA~RSO 

AUL3R51 
A u L ~ R ~ z  
AuA~RSJ 
A 4 1 3 ~ 5 4 *  
AUA3R55 

A4A3RSb 
A44SRS7 
4443R58 
AUA3R59 
AUA3RbO 

A4A3Rbl 
A4A3R62 
A4A3Rb3 
A4b3Rb4 
A4A3R65 

AUA3Rbb* 
AUA3Rh7 
A11A3Rb8 
A4A3R69 
A U L I R 1 0  

Mfr 
Code 
28480 
28480 
28480 
28480 

24546 

24546 
24546 

2454b 
24546 
24546 
24546 
ZUSUb 

24546 
03888 
24546 
24546 
24546 

24506 
L454b 

24346 
24546 

01888 
2454b 
24546 
24546 
24546 

24546 
24SUb 

24546 
24546 

24S4b 
24546 
24546 
14546  
28480 

24546 
24546 
2454b 
24546 
24546 

2454b 
24546 
24SUb 
14546 
24546 

2454b 
24546 
2454b 
24546 

i'454b 
2454b 
24546 
24546 

245Ub 

24546 
24546 

24546 
26546 
24546 
24546 
24546 

24546 
U Z t t t  
26546 
24546 
2454b 

HP Part 
Number 

1854-0404 
1854-0404 
1854-0019 
1853-0405 

0757-0346 

0757-0346 
0757-0346 

0757-0346 
0757-034b 
0757-0401 
0757-0439 
ob98-3444 

0698.3419 
0698-3429 
0757-0179 
0757-0279 
0757-0316 

0698-0084 
Ob98-3151 

0757-0439 
0b98.3444 

0698.3429 
0691-3439 
0757.0274 
0757-0279 
0757-0394 

Ob98-$151 
0698-0084 

Ob98-$440 
0698-3444 

0698-3444 
0757-0439 
0757-0279 
0737-0279 
0757-0180 

0757-0441 
0757-0441 
Ob98-3443 
0698-3446 
0698-3444 

0757-0439 
0751-0279 
0757-0279 
0bq8-313b 
0b98-3136 

0757.0939 
ob98-3444 
0717-0439 
0757-0279 

0757-0279 
0698-31 36 
0698-3136 
0757-0399 

0737.0442 

0757-0439 
0698-0004 

0698.0082 
0757.0274 
0757-0439 
0098.3419 
0757-0274 

0757-O4b2 
2100.3054 
0698-0082 
0698-3444 
0151-ONlb 

Mfr Part Number 

1854-0404 
1854-OPOO 
1854*0019 
1853-0405 

~4-1/8-T0-10RO-C 

C4- l / I -TO- lORO-~  
C~-I/B-TO-IORO-P 

~4-1/8-T0-10RO-C 
C 4 - 1 / 8 ~ 1 O - l O R O - ~  
~ 4 - 1 / 8 - 7 0 - 1 0 l - C  
C4-1/8-TO-b811-F 
C4-1/8-T0-3lbR-f  

~ 4 - 1 / I . T 0 ~ 1 7 8 R ~ C  
PME55-1/8-TO-19R6-F 
C4- l /S -10-3161-~  
C 4 - 1 / 8 - T 0 - 3 l b l ~ C  
Cl-l/B-TO-42RZ-F 

C4-1/8-T0.2151-C 
~4-1 /8 -T0-2871-P  

~4-1/8-TO-b811-F 
C4-118-TO-316R-F 

P~C55-1/8-T0-19Rb-C 
Cu-l/8-TO*l78R-F 
C4-1/8-TO-1213-C 
CU-l/8.TO-3lbl-C 
~ 4 ~ 1 / 8 - ~ 0 - 5 l R l - C  

C i ~ - l / 8 - 1 0 - 2 ~ 7 l . F  
C4-148-TO-3151-C 

~4-1/8-TO-19bR-C 
C4-1/8-TO-I lbR-F 

C4-1/8'TO'116R'F 
~4.1/8-TO-b8l l -C 
~ 4 - 1 / 8 m T O - l l b l - C  
CU- l /8 -TO-3 lb l -F  
0757-0180 

C4-118-TO-8251-F 
~4-1 /8 -10 -8ZS l -C  
C4-1/8-TO-Z87R-C 
~4-1 /8 - tO-383R-F  
C4-1/8-TO-31b~-C 

C 4 - 1 / 8 - ~ 0 - 6 8 1 1 - ~  
~ 4 - 1 / 8 - f 0 - 3 1 6 l - C  
C4-1/8-!0-316l-C 
~4-1 /8 -TO- l782=C 
c4-1/8-T0-1782-C 

C4-1/8-TO-681l-F 
C4-1/8-TO-3IbR-P 
~ 4 - 1 / 8 - 7 0 - 6 8 1 1 - ~  
C4-1 /8 -T0-3161-~  

C 4 - l / l - T 0 - 3 l b l - F  
C4-118-TO-1782-F 
CU-lfB'T0'178Z'F 
E4-1/8-T0-82R5-F 

CU-I/S-TO-IOOZ-C 

C~- l /8 -TO-b811-F  
~ 4 - 1 / 8 - i 0 - 2 1 5 i - ~  

C4.1/8-~O.Ub40.F 
t4-1/8-T0-1213-F 
C U - l / 8 ~ 1 0 - b 8 1 1 - f  
C4-1/8-T0-178R-f 
C ~ - l / B - t 0 - 1 2 1 3 - r  

C4-1/8-T0-7502-F 
U1P503 
C~- l /8 -T0-4b40-C 
C 4 - 1 / 8 - 1 0 - 3 1 6 ~ - ~  
~ ~ - 1 1 8 - f 0 - 5 1 1 ~ - ~  

Qty 

2 

1 

6 

1 

7 

3 
2 

11 

1 

3 
2 

3 

1 

1 

1 

2 

1 
1 

4 

8 

1 

6 

2 

1 

1 

Description 

TRANSISTOR NPN 8 1  10.18 PDS3bOMN 
TRANSISTOR NPN S I  10-18 POm3b0MW 
TRANSISTOR NPN 81 ~0.18 P D ~ ~ ~ O M W  
TRANSISTOR PNP 2N4209 8 1  10-18 POS300MW 

NOT PSSIGNEO 
RESISTOR 10 1% , 1 2 5 ~  C TCmOt-100 
YO1 bSSIGNED 
RESISTOR 10 1X ,1256 F TCmOt-100 
RESISTOR 10 1% ,125W f TCmO+-100 

RESISTOR 10 1X ,125k F TCmOt~100  
RESISTOR 10 1X ,125W F TCmOt-100 
QESISTOR 100 1% 1251  C TCm0+-100 
RESISTOR 6.8iK 1; ,125w C TCm0+.100 
RESISTOR 316 1X ,125W f TC*ot- loO 

RESISTOR 178 1X ,125W F TCmOt-100 
RESISTER 19.6 1% , 1 2 5 ~  C TCmOt-100 
RESISTOR 3.16K 1X ,125W f TC80t-100 
RESISTOR 3 . 1 6 ~  1X , 1 2 5 ~  c T ~ n 0 t - 1 0 0  
RESISTOR 42.2 1X ,125R F TCmOt-100 

RESISTOR 2 15K 1X 125W C TC80+-100 
RESISTOR 2:87K 1% :125w C TCSOt-LOO 
NOT ASSIGNED 
RESISTOR b . 8 1 ~  1X ,125W f TCmOt-100 
RESISTOR 316 1X , 1 2 5 ~  F TCmO+-100 

RESISTOR 19.6 1% ,125W C TCmot-100 
RESISTOR 178  1X ,125W F TCmOt-100 
RESISTOR 1121K 1X ,125W C TCmO+-LOO 
RESI8TOR 3.1bK 1X lZSk  F TCmOt-100 
RESISTOR 51.1 1X , I 2 5 ~  C TCL0t-100 

RESISTOR 2 . 8 7 ~  1% , 1 2 5 ~  P TCSOI-100 
RESISTOR 2.1% 1% ,125W F TC.0t-100 
NOT ASSIGNED 
RESISTOR 196 1% ,195h F TCmOt-100 
RESISTOR 31b 1% ,lZSW F TCmOt-100 

R E S I ~ T O R  316 IX ~ 1 2 5 W  F TCmot-100 
RESISTOR b . 8 1 ~  1X ,125W F TCmOt-100 
RESISTOR 3.lbK 1% ,125W F TCmOt-100 
RESISTOR 3 . 1 6 ~  1% ,125k f TC*Ot-100 
RESISTOR 31.b 1X ,125W C TCmO*-100 

RESISTOR 8@25K 1% ,125h C TCmot-100 
RESISTOR 8 . 2 5 ~  1% .lZSW F TCbOt-100 
RESISTOR 287 1X ,1251 F TCSOt-100 
RESISTOR 383 1X ,125W F TC.01-100 
RESISTOR S l b  1% ,125W C TCmOt-100 

RESISTOR 6.81K 1% ,125.W P TCmot-100 
RESISTOR 3 IbK  1% ,125W F TCSO*.~QO 
RESISTOR 3 . 1 6 ~  IX l2SW F TCmot-100 
RESISTOR l f . 8 ~  1% : 1 2 5 ~  c ~c.01-100 
RESISTOR 1 7 . 8 ~  IX , 1 2 5 ~  f ~ ~ 8 0 t - 1 0 0  

NOT ASSIG~EO 
HESISTOR b.8lK 1% , 1 2 5 ~  F TCeOt-100 
RESISTOR 316 1% , 1 2 5 ~  F TCmOt-100 
RESISTOM 6 , 4 1 ~  1% , 1 2 5 ~  F TCr0 t -100  
RESISTOR 3,lbK 1% ,125W F TCmOt-100 

RESISTOR 3 . l b ~  1% , 1 2 5 ~  C TCeOt-LOO 
RESISTOR 17.8K 1% ,125w F TC8Ot-LOO 
RESISTOR 1708K 1% .125W F TC.O+*IOO 
RESISTOR 82.5 1X .125# F TCmOt-100 
NOT ASSIGNED 

NOT ASSIGNED 
RE8ISTOR 1OK 1X ,125W f TCmOt-100 
NOT ASSIGNED 
RESISTOR 0.81K IX ,125w F TCmot.100 
RESISTOR 2 . 1 5 ~  1X ,125k F TC80t-100 

RESISTOR 464 1% ,125k F TCaO+-100 
RESISTOR 1.ZlK I X  , 1 2 5 ~  F TC.0t.100 
RESI9TOR b.81K 1X ,125W F TCmUt-100 
RESISTOR 178 1X ,125H F TCmOt-100 
RESISTOh 1.21K 1% ,125H C TC.O+-100 

RESISTOR 75K 1% ,125@ F TCmOt-100 
RESSBTOU-TRHR 50K SO% C BIOEIPOJ 17-1RN 
RESIBTO@ 464 1X ,125W F TC*Ot-100 
RESISTOR 316 1X . 1 2 5 ~  F TC*0*-100 
R E 3 1 9 7 0 ~  5 \ \  \X , 1 2 5 ~  F 7CmO+-iQQ 
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Table 8-37. A4A3 Log Amplifier-Filter, Replaceable Parts (4  of 4 )  

Reference 
Designation 

~ 4 ~ 3 R l l  
AUA3R12 
A113R13 
A1A3R14* 
AUA3R15 

AUA3Rlb 
AUA1R17 
A 4 ~ 3 R 7 8  
A u A ~ R T P *  
AUA3R80* 

AUA3R81:: 
AUA3R82 
A413R83 
A4A1R84 
A4A3R85 

AOASR86 
A 4 A 3 R l l  
AUA3R88 
A4A3R89 
AUA3R90 

AUA1R91 
A 4 ~ 3 R 9 2  
AUA3RV3 

AUA1TPl 
AUAlTP2 
A4AITP3 
AUAITPY 
A ~ A ~ T P ~  

A U A ~ T C ~  
A4A1TPl  
A4AITP0 
A4AITP9 
AUA3TPlO 

~ ~ A I ~ p i l  

AUA3Ut 

A4A3VRl 
hUA3VR2 
A4A3VR3 

Mfr 
Code 
03298 
24546 
24546 
1 P l O l  

PUS46 
24546  
24546 
24546 
24546 

24546 
02111 
24546 
a45Ub 

24546 
24546 
24546 
2454b 

24546 
24546 

28480 
28480 
28480 
28480 
28480 

28480 
28410 
28480 
28480 
28480 

2$48O 

28480 

28480 
88480 
28080 

28480 

Mfr Part Number 

C4-118-TO-51R1-F 
CU- l /8 -T0 -1001-~  
C4-1 /8 -T0 -619~- f  
MFUCI/8-TO-6101-~ 

C4-1/8-TO-1OOZ-F 
~ ~ - 1 / 8 - ~ 0 - 1 0 0 2 - F  
~U- l / 8 -TO- lO0P-F  
Ca-148-TO-4222-T 
C4.1/8-~0-178l -F 

C4-1/8-T0-316l -F 
43P203 
~4 -1 /8 -T0 -3161-F  
C ~ - l l 8 ~ 1 0 - 1 O O Z - C  

C4-LIB-TO-lORO-F 
C ~ - l / 8 - T 0 - 3 1 6 2 - f  
C 4 ~ 1 / 8 ~ 1 0 ~ 1 0 0 1 ~ C  
CU. l /8-T0-1003-~ 

~4 -1 /8 -TO-1002-F  
CU-l/B-TO-1001-F 

1251.0600 
1251-0100 
1251-0b00 
1251-0600 
1251-0600 

ia51 -0b00  
1251-0b00 
1251.0600 
1251-0600 
1251-0600 

l25l-ObOU 

1826-0261 

1902-0126 
lP02-0$?9  
1002-0041 

6960-0016 

HP Part 
Number 

0757-0394 
0751-0280 
0751-0418 
0757-0290 

0151-0442 
0757-0442 
0751-0442 
0698-1450 
0751-0218 

0751-0279 
2100-3161 
0757-0279 
0157-0442 

0751-01Ub 
0698-31b0 
0757-0280 
0151-0465 

0757-0442 
0751-0280 

1251-0600 
1 8 ~ l - O h O O  
1251-Oh00 
1251-ObOO 
1251-ObO0 

1211-0600 
12S l -0b00  
1251-ObOO 
1251-0600 
1251-0600 

~ 2 5 l - ~ b ~ ~  

182b-0261 

1902-0126 
lP02-0519  
1902-0041 

6960-0016 

Q ~ Y  

3 
1 
1 

1 
1 

1 

1 

1 

11  

1 

1 
1 
1 

1 

Description 

RESISTOR-51.1 1% .125W F TC=O+-100 
RE8IBTOR I N  1 %  ,125W F TC.01-100 
RESISTOR 6 1 0  1% ,125W F TC*O+-100 
RESISTOR 6,lqK 1X ,125L F TC.01-100 
NOT ASSIGNED 

RESISTOR 10% 1X 125h  F TC*Ot-100 
RESISTOR 1OK 1X : l 2 5 ~  P TC80t-100 
RESISTOR 1OK 1X ,125W F TCmO+-100 
RESISTOR u2.2K 1% ,125W F TC.01-100 
RE818TOR 1,78K 1% ,125W F TC*O+-100 

FACTORY 8ELECTED PART-NORMILLY OPEN 
RESISTOR 3,lbK 1X ,125W F TC.01-100 
aESI8TOR-TRMR 2OK 10% C SIDE-bDJ 17-TUN 
RESISTOR 3.16K 1% ,125W F TC80+-100 
RESISTOR 1OK 1% ,175W F TC.01-100 

NOT A8SIONED 
~ E S I S T O R  10 1% , 1 2 5 ~  F TC*O+-100 
RESISTOR 31.bK 1X ,125W P TC*O+-100 
QESISTDR I K  1X .lZSW F TCwO+-100 
RESISTOR lOOK 1% , 1 2 5 ~  C TC*O+-100 

NOT 4SSfCNED 
RESISTOR 1OK 1% ,125w r TCwOt-LOO 
RESISTOR 17 1X ,1751 F TC.01-100 

LONNECTOR-~GL CONT P IN  ~ . ~ U - M M - B ~ C - ~ Z  SO 
CONNECTOR-SOL CONT P IN  1.18-MP-BSC-gZ SO 
CONNECTOR-SOL CON7 P I N  1.14-MM-BSC-8Z SQ 
CONNECTOR-IGL CONT P I N  1.1U-MM-B8C-SZ SO 
CONNECTOR-SOL CON1 P I N  ll14-MM-BSC-8Z 80 

CONNECTOR-SOL C O N T  PIN 1.14-MM-BSC-sz SO 
CONNECTOR-SOL CONT PIN 1.14-MU-BsC-82 SO 
CONNECTOR-SGL CON1 P IN  1 14-MM-BSC.82 80 
CONNECTOR-SOL COY1 P IN  ~ : ~ U - M M - B S C - S Z  SO 
CONNECTOR-SOL CONT PIN I,IU-MM-BSC-SZ s o  

CONNECTOR-SOL CONT P I N  1.14-MM-BSC-SZ SO 

IC  741 OP PUP T0.99 

DIODE-ZNR 2.blV 5X 00 -1  P08.4W TCm-.072% 
DIODE-ZN* 5 , l l V  5X 00-15 PD.14 TC*-,OU~X 
DIODE-ZNR 5 , l l V  5 %  DO-7 PD*,UW TC8-,OUPX 

A4A3 MISCELLANEOUS PARTS 

PLUG-HOLE .125" DIA 
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Tuhlc 8-38. A 4 A 3  Log Anz/)lifier-Detector, Cor71potlcrit Locator Tablc 

A4A3 
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0 
TYP 

Reference 
Designator 

C1 

C2 

C3 

- -- 

Figure 8-11 7. A 4 A 3  Log Arnplifier-Filter, Compovzetzt Locatiolzs 

8-276 

Location 

C1 

B 1  

C1  

Reference 
Designator 

C56 

C5 7  

C5 8  

C4 

C  5  

C  6  

C7 

C8 

C  9  

C10 

C11  

C12  

C13 

C14 

C15 

C16 

C17 

C18 

C19 

C20 

C23 

C24 

C25 

C26 

C27 

C28 

C29 

C3 1 

C32 

C33 

C34 

C3 7  

C38 

C39 

C40 

C4 1 

C42 

C43 

C44 

C4 5 

C46 

C4 7  

C4 8  

C49 

C50 

C51  

C52 

C53 

C54 

C55 

Location 

B3 

6 3  

6  3  

E t  1 
': 1 C1  

C  1 

C1 

B 1  

8 2  

C  2  

C  2  

B  2  

C  2  

C  2  

C  2  

C  2  

C2 

C  2  

C  2  

C3 

C  3  

6  2  

8 3  

C  3  

6  2  

6  2  

B  2  

B  3  

B  3  

C  3  

C  3  

B  2  

6  2  

C3 

B  3  

C  3  

C  3  

C4 

C3 

C3 

D 3  

C  3  

C3 

C  3  

C  3  

C4 

C3 

Reference 
Designator 

E 4  

E  5  

E 6  

C59 

C6 1 

C62 

C63 

C65 

C6 6  

C6 7  

C6 8  

C69 

C70 

C71 

CR 1 

CR2 

CR3 

CR4 

CR5 

CR6 

CR7 

CR8 

CR9 

CRlO 

C R l l  

CR12 

CR13 

CR14 

CR15 

CR16 

CR17 

CR18 

CR19 

CR20 

CR21 

CR22 

CR23 

CR24 

CR25 

CR26 

CR27 

CR28 

CR29 

CR30 

CR31 

E l  

E  2  

E3 

Location 

C1 

C 2  

C  2  

6  3  

B 3  

B 4  

B  3  

6 4  

8 4  

6 4  

8 4  

C4  

B  3  

8 4  

B 1  

6 1  ' 6 2  

B  2  

C4 

C4 

C1  

B 1  

B 1  

B 1  

B  1 

B 1  

C 1  

6 1  

B 1  

6 1  

B 1  

B  2  

C2 

B  2  

C2 

B  2  

C  2  

C  2 

C  2  

C  3  

C3 

C4 

C4 

C3 

C4 

C  1 

C1  

C  1 

Reference 
Designator 

R 6  

R7  

R  8  

E 7  

E 8  

€ 9  

E l 0  

E l l  

E l 2  

L 1 

L 2  

L 3  

L 4  

L 5  

L 6  

L 7  

L 8  

L 9  

L 1 0  

L 1 1  

L 1 2  

L 1 3  

L 1 4  

L 1 5  

L 1 6  

Q 1  

Q 2  

Q3  

4 4  

Q 5 

Q 6  

Q 7  

Q  8  

Q9  

Q10  

Q 1 1  

Q12  

Q13  

Q 1 4  

Q15  

Q16  

Q17  

Q18  

Q19  

R  2  

R 4  

R  5  

Location 

C 2  

C  3  

C1  

C2 

C  3  

C3 

C  3  

C3 

B  3  

C1  

C 1  

C  2  

C  2  

C  3  

8 4  

B 2  

6  2  

8 4  

8 4  

B  2  

C3 

C3 

C4 

8 3  

6 3  

C1  

C1  

C1  

C  1 

C1  

C  1 

C2 

C  2  

C  2  

C  2  

C2 

C  3  

C  3  

C  3 

C3 

6  1 

8  3  

8 3  

B  3  

C1  

C1  

C  2  

Reference 
Designator 

R 6 2  

R63 

R64  

Location 

C3 

C3 

C  3  

R  9  

R 1 0  

R 1 1  

R  1 2  

R13 

R14  

R  15  

R16 

R17  

R  1 9  

R 2 0  

R 2 1  

R 2 2  

R23  

R  24 

R25 

R  26 

R27 

R29  

R 3 0  

R 3 1  

R 3 2  

R33  

R34  

R35 

R36  

R37  

R38  

R39  

R 4 0  

R 4  1 

R 4 2  

R43 

R44  

R45 

R 4 7  

R48  

R49  

R 5 0  

R 5 1  

R 5 2  

R53  

R  54 

R57  

R59  

R 6 0  

R6  1 

1 R65 

R66 

R67  

R68 

R69  

R70  

R 7 1  

R 7 2  

R73 

R74  

R76 

R77  

R78  

R79  

R80  

R 8 1  

R 8 2  

R  83 

R  84 

R85  

R87  

R 8 8  

R89  

R 9 0  

R 9 2  

R93 

T P 1  

TP2  

TP3  

T  P4 

TP5 

TP6 

TP7 

TP8 

T P 9  

T P l O  

T P l l  

U 1  

V R 1  

V R 2  

V R 3  

B 1  1 C1 

C  1 

C 1  

6 1  

6 1  

B  1 

B 1  

B 1  

C 1  

C1  

C  1 

C1 

C  1 

8  2  

B  1 

B 1  

B  2  

C2 

C  2  

C  2  

C  2  

C  2  

C2 

B  2  

6  2  

B  2  

C  2  

C  2  

C  2  

C2 

C2 

C  2  

B  2  

B  2  

C  2  

C3 

C  3  

C  2  

C3 

8 3  

B  3  

C2 

C1  

C3 

C  3  

8 3  

C3 

C4 

C4 

6  3  

B  3  

8 3  

8 3  

B  3  

6 3  

A 3  

B4 

C4 

6 4  

B4 

B4 

6 4  

C  3  

C2 

8 3  

B  3  

C4 

C4 

C4 

C  3  

A 1  

B 1  

C 1  

C1  

C  2  

C  2  

C3 

C3 

C4 

C4 

C4 

C3 

C4 

8 4  

C3 

8 4  

6 2  
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D~gitally Remastered by ArfekMedia @ 2002-2&W6 
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D&ita//y Remastered by ArtekMedia 2002-2006 
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A4A4 BANDWIDTH FILTER, CIRCLIIT DESCRIPTION 

A4A4 Bandwidth Filter determines the bandwidth of the 21.4 MHz IF in conjunction with A4A8 At- 
tenuator - Bandwidth Filter. A4A4 is very similar to A4A8 except that it does not have a switchable gain 
input amplifier, and it has an extra stage of crystal filtering. Only the 10 dB Gain Input Buffer Amplifier 
will be described here. For descriptions of the other circuits in A4A4, refer to  descriptions of the corre- 
sponding circuits in A4A8. 

Input Buffer Amplifier 0 
The 10 dB Input Buffer Amplifier (Figure 8-1 16) functions as a non-inverting op amp. 

In the crystal mode (30 kHz, 10 kHz, and 3 kHz bandwidths), the amplifier includes 4 7 .  The biasing of the 
amplifier is independent of its RF (21.4 MHz) operation but is very critical for its proper functioning. If a 
malfunction occurs, the dc bias should be checked first. 

Figure 8-11 9.  A4A4 Input Buffer Amplifier, Equivalent Circuit 

The current through 414  is determined by the difference between two current sources, one involving 4 7  
and the other involving 4 8  (See Figure 8-1 17). The most convenient way to  find the current from each 
source is to measure the voltage across each emitter resistor. (A 1 kQ resistor should be used in series with 
the voltmeter probe tip to prevent the circuit from oscillating and giving an erroneous reading.) For Q7, the 
current through R90 must be included. If results are inconsistent, the emitter resistor should be checked 
also. Check to see that the BWS line is at the voltage specified on the schematic. 
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Figure 8-1 20. A4A4 Input Buffer Amplifier, Current Sinks 

In the LC mode (the four wider bandwidths), the BW5 line goes to approximately + 14.8V and turns off 
the current source 4 7 .  The current supplied by 4 7  in the crystal mode is now supplied through CRl and 
R12 from the BW5 line. In the LC mode, the current through 4 1 4  can be found by subtracting the current 
through R12 from the current through R4. 
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Table 8-39. A4A4 Bandwidth Filter, Replaceable Parts ( 1  0.f 4)  

Reference 
Designation 

A u A ~  

LUA4Cl 
A4AOCZ 
AUA4C3 
A4AUCU 
AuA4t5 

A4A4Cb 
A4A4C7 
A4A4C8 
A4A4C9 
AUA4c101 

AUA4Cl l  
A U A Q C ~ ~  
AVAUCl3 
A4AUC14 
AUA4Cl5 

A ~ A ~ C I ~  
AUAUC17* 
14AUC18 
AYAUCl9 
A4AUC20 

A4A4CZl 
A4A4C22 
A4AUC23 
A414C24 
A 4 1 4 ~ 2 5  

APAUCZb 
A4AUCZ7 
AUAUC28 
A4A4C29 
AUA4C30 

A4A4C31 
A414C32 
A4A4CJ3 
AuA4C34 
A4A4C35 

A4AUC36 
A4A4C37 
44A4C381 
AUAUCIP 
AUA4C40 

A4AQCUl 
A4A4C42 
AUAUCUS 
14A4C44 
A4A4C45 

A4AUC4b 
AOA4C47 
A4A4C48 
AltAYC49 
AUA4C50 

AUA4C51 
AUAUCS2 
44AUC53 
A4A4C54 
AUAUC5S 

AU14C56 
A4AW57 
AUA4CSU 
AuA4C59 
A444Cb0 

AUA4Cbl 
bUAUC62 
AUAUC63 
A4A4tb4 
AUAUCb5 

A4A4Cbbr 
A4A4Cb7 
AUAqC68 
A4AUCb9 
44A4C70* 

Mfr 
Code 

28480 

28480 
28480 
28480 
28440 
28480 

56219 
28480 
28480 
52763 
28480 

28480 
28480 
28440 
28480 
28480 

28480 
72136 
28480 
52763 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
72136 
28480 
28080 

28480 
28480 
56289 
28480 
20480 

28480 
28440 
28480 
52763 
28480 

74970 

74970 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
56289 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
52763 

21480 
52763 
28480 
28400 
72136 

Mfr Part Number 

85662-60008 

0160-2055 
0160-2055 
0160-2254 
0160-2055 
o lb0 -20$5  

C O ~ J F ~ O ~ H ? ~ ~ Z ~ ~ ~ = C D H  
0160-2995 
0160-2a57 
304324 218pF NPO 
0160-2249 

01bO-2955 
0160-1055 
0160-2055 
0160-2055 
0160-3456 

0160-!?31 
DMl5F l l l J0300WVlCR 
0160-2055 
304324 5,5/18PF NPD 
0121-0446 

0160-2055 
0160-2055 
0160-2055 
0160-2055 
0160-2955 

0160-2055 
0160.2055 
D ~ l 5 f l l l J 0 3 0 0 ~ V l C R  
0160-2055 
0160-2055 

0160-2207 
0160-2055 
Co23FlolHZZ3Z822-CDH 
O lb0 -2055  
0160-2055 

0160-208S 
0160-2257 
0160-2349 
304324 2/8PF NPD 
0160-2058 

187-0103-005 

187-0195-905 

0160-4094 
0160-2055 
0160-2055 
0160-205s  
0160-2055 

0160-2055 
0160-2055 
0160-2055 
C023F lO lH223ZB22-CD~ 

0160-2055 
0160-2207 
0160-2055 
0 1 6 0 ~ 2 0 5 5  
0160-2055 

0160-a055 
0160-3456 
0160-2055 
0160-2dS7 
304329 2/8PF NPO 

0160-2249 
304324 5 5/18PF NPO 
0 1 6 0 - ~ 0 $ ~  
0160-3431 
D ~ 1 5 F l l l J 0 3 0 0 ~ V l C R  

HP Part 
Number 

85662.60008 

0160-2055 
0160-2055 
0160-2254 
0160-2055 
0160-2055 

0160-4297 
0160-2055 
0160-2257 
0121-0059 
0160-2249 

0160'2055 
0160-2055 
0160-2055 
0160-2055 
0160-3416 

0160-3431 
0140-0194 
0160-2055 
0121-0036 
0121-0446 

0160-2055 
0160-2055 
0160-2055 
0160-2055 
0160-2055 

0160-2055 
0160-2055 
0140-0194 
0160-2055 
0160-2055 

0160-2207 
0160-2055 
0160.4291 
0160.2055 
0160-2055 

0160-2055 
0160-2257 
0160-3249 
0121-0059 
0160-2055 

0121-0452 

0121-0452 

0160.4084 
0160-2055 
0160-2095 
0160-2055 
0160-2055 

0160-1055 
0160-2055 
0100-2055 
0160-9297 

OlhO-2055 
016'1-2207 
0160-2055 
0160-2055 
0 1  60-2055 

0160-2055 
Oleo-3Y5b 
01 60-2095 
01b0-2257 
0121-0059 

0160-2249 
0121-0036 
0160-2055 
O l b ~ - l 4 3 l  
OlUC-0194 

Q ~ Y  

1 

48 

1 

3 

3 
3 
3 

2 

2 
3 

2 
3 

3 

2 

3 

Description 

BDAPD AS3EMBLY, BANDWIDTH FILTER 

CAPACITUR-FXD .OlUF +8O-2OX l0OvDC CER 
CAP~CITOR-?XD ,u lUf  +80-20X 1OOVDC CKR 
CAPACITOR-CXD 7.5PF +-.2SPF 5OOVDC CCR 
CAPACITOR-FXD .OlUF +80-?OX lOOVDC CCR 
CAPACITOR-FXD .olUF +80-20X lOOVDC CER 

CAPACITDU-FxD ,022uF +80-20% 1OOvDC CER 
CAPACITOR-FxD ,OlUF +80-20% LOOVDC CER 
CAPACITOR-FxD IOPF +-5% 500VDC CER 0+-60 
CAPACITOR-V TRMR-CER 2-8PF 350V PC-MTG 
CAPACITOR-FXD 4 . 7 ~ ~  + - , L s P ~  S O O V D C  C C R  

CAPACITOR-FXD ,oiUF +80-20% 10oVDt CER 
CAPACITOR-FXD .OlUF +80-20% lOOVDC CCR 
CAPACITOR-?xD .OlUP +BO-ZOX ~OOVDC CER 
CAPACITOR-FXD .OlUP +80-20% 1OOVDC CER 
CAPACITOR-FXD lOOOPf +-LOX IKVDC CCR 

c ~ P ~ c I T O R - F X D  6.8Pf +-.5PF SOOVDC CCR 
CAPACITOR-FXD 1lOPF +-5% 3OOVDC MICA 
CAPACITOR-FXD .OlUC +Bo-ZoX lOOVDC CCR 
CAPACITOR-V TRMR-CER 5.5.lBPF 350V 
CAPACITOR-v TRFR-CER 4.5.20PC lbOV 

CAPACITOR-fXD .OlU? +80-20% lOOVDC CCR 
CbPbCITOR-PXD .olUF +80-ZOX luOVDC CER 
C A P A C I ~ O S - C Y D  .o luF  +80-20% loOvDC CER 
CAPACITUR-FxD .OlUf +80-20% lOOVDC CER 
CAPACITOR-FXD .01UF +80-2UX l0OVDC CER 

CAPACITOR.FXD .OlUF +BO-2OX lo0VDC CER 
CAPACITOR-FXD ,01Uf +80-20% ~ o o V D C  CCR 
CAPACITOR-?XD l l O P ?  +-5% 3OOVDC MICA 
C A P A C I T O R - F X D  O O ~ U F  +80-20% ~ O O V D C  CER 
CAPACITOR.?XD .OlUF +80-2OX lOOVDC CEY 

CbPbCITOR.FXD 3ooPF t.51 )ooVDC M I C l  
CAPACITOR-FxD . o l u f  +Ro-20% lOOvDC CER 
CAPACITOR.FXD .022uF +80-20% 10oVDt CtR 
CAPACITOR-FXD .0lUF +80-20% IOOVDC CER 
CAPACITOR-FXD .ulUF +BO-20% luoVDC CER 

CAPACITOR-FXD ,OlUP +8U-20% lOOVDC CER 
C A P ~ C I T O R - C X D  lOPF +-5% 500VDC CER 0+-60 
CbpAClTOR-FXD 4,IPF +-,25pF 5OOvDC CER 
CpPACITOk-V TRMR-CER 2-8PF 35OV PC-376 
CAPACITOR-FXD ,OlUf t8O-20% lOUVDC CER 

CAPACITOR-v TRMR-AIR 1.3-9.4PF 250V 
kDT ASSIGNED 
CAPlCIlOR-V TRMR-AIR 1,J-S.UPF 25OV 
NOT PSSIGNED 
YO1 ASSIGNED 

CAPACITOR-CXD .lUF t-2UX 5OVDC CER 
CAPACITOR-CXD . o l u F  t 8 u - 2 0 %  lOOvDC CER 
CAPACITUR-FXD .OIUF + H O - ~ O X  lOOVDC CER 
CAPPCITOR-FxD .OlUF +B0-2OX l00vDC CER 
CAPACITO~-FXD ,01UF + ~ ~ - z u x  l00VOC CER 

NOT ASSIGNEU 
CAPACITOR-FXD .OlUf +BO-?OX lu0VOC CER 
CpPnCITOtf-FXD .UlUF +BO-2OX 130VDC CER 
CAPACITOR-FxD .OIUF +80-20% lOOVDC CER 
CAPACITOR-FXD ,022UF rb0-2OX ~OOVDC CER 

C A P A C I T O ~ - F X D  , 0 1 ~ f  + @ o - ~ u x  ~ O ~ V D C  C E R  
CbPbCITOR-FXD 300PF +-5X 3OVVDC MICA 
CAPACITDR-FXD .OlUC +el '-20% IOOVDC CER 
CAPACITOU-FXD .UIUF +Bu-20% IOOVDC CER 
CAPACITOQ-FXD ,01UC +80-2nX 100VDC CER 

CAPPCITOW-FXD .OlUf +89-20% ~ u O V D C  CER 
CpP4tITOR-FXD 10uuPF +- !OX 1KVDC CER 
C ~ P A C I T O R - F X D  ,OIUF + b b - z o x  I~IoVDC CER 
CAPPCITOR-FXD l 0 P F  +-5% SOOVDC CEH 01-60 
CdPACITLR-V TRMR-CER 2-8PF 350V PC-MTG 

CAPACITUU-fXD 0.7PF +-.15PF 5OOVDC CER 
CbPICITOR-V TRMR-CCR 5.5.1ePF 350V 
CpPACITDK-FXD ,OlUF ~ B J - ~ I J X  10OVDC CER 
CAPbCI'I[IU-pXD b.8PF +-.5PF 5011VDC CER 
COPACITO9-FXD l l U P F  + - 5 %  3UuVOC uXCA 

Scans by ArtekMedia © 2008

Scans by ArtekMedia © 2008



Table 8-39. A4A4 Bandwidth Filter, Replaceable Parts ( 2  of 4 )  

Reference 
Designation 

Mfr 
Code 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28U8O 

28480 

28480 

28480 
28480 
28480 
28480 

28480 

28480 
28480 
28480 

28480 
28980 
28480 

28480 

28980 
28480 
2e480 
28480 

28480 

28480 
28480 
l 8 ~ 8 0  

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480  
28480 
28480 
28480 

28480 
28480 
28480 
28480 
26480 

2848U 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

Mfr Part Number 

OlbO-2055 
01b0.20$5 
0121-0446 
0121-0aUb 

0160-3055 
01b0.~055 
0 lb0 -2055  
01b0-2055 
OlbO-2055 

01bO-2055 

OtbO-2207 

0160-a055 
Olb0-4084 
01b0-4084 
0160-2055 

1901-0091  

1901-0047 
1901-1070 
1901-1070 

1901-0535 
1901-0647 
1901-0535 

1901-0041  

1901-0047 
1901-1070 
1901-0535 
1901-0047 

1901-0535 

1901.0041 
190 l -1070  
1901-0041  

1901-1070 
1901-0535 
1901-0047 
1901-0535 
1 9 0 1 - l o t 0  

1901-0535 
1901-0535 
1901-0047 
l901 -0047  

9170-0029 
9170.0029 
9170-0029 
9170-0029 
9170-0029 

9170-OOd9 
9170-0029 
9170-0029 
9170-0029 
9170-OUZO 

0170-0029 
9170-0029 
Q l70 -0019  
9170-0029 
9110-0029 

9 1 0 0 - l b 4 1  
9140-0114 
9lOO.lblO 
9100-3854 
91U0-0098 

9 1 0 0 - l b 2 0  
9100-1641 
9140-0098 
910011618 
9100-1618 

- - 

HP Part 
Number Q ~ Y  

A4A4C71 
AUA4C72 
AUA4C13 
A414C74 
AUA4CTS 

AUA4C7b 
44A4C77 

Description 

11 

6 

8 

15 

3 
U 
U 
2 
3 

7 

0160-2055 
01b0.2055 
0121.044b 
0121-04Ub 

0160-2055 
0160-2055 

CAPACITOR-FXD .OlUr t 8 0 - 2 0 %  lOOVDC CER 
CAP~CITOR-FXD .OlUC t8Om20X lOOVDC CCR 
C4PACITOR.V TRMR-CEW 4.5-ZOPF lbOV 
CAPACITOR-V TRMR-CEP 4.5-20PF 1bOV 
NOT ASSIGNED 

CAPACITOR-FXD ,oIUF t 8 0 - 2 0 %  1OOVDC CER 
CAPACITOR-FxD .OlUF t80.2OX lOOVDC CER 
CAPACITOR-fXD .OIUF t80-?OX lOOVOC CER 
CAPACITOR-FXD .OlUF t 8 0 - 2 0 %  loOvDC CCR 
CAPACITOR-FXD .OlUF t8O-POX 1OOVDC CER 

ClPACITOR-FXD .OlUC t8O-20% lOOVDC CLR 
NOT ASSIGNED 
NOT ASSIGNED 
CAPACITOR-FXD 300Pr t - 5 1  300VDC MICA 
NOT ASSIGNED 

CAPACITOR-FxD .OlUF t80 -20X l0OvDC CER 
CAPACITOR-FxD . l u F  t-2OX SOVDC CER 
CAPACITOR-FXD .lUF t-ZOX 50VDC CCR 
CAPLCITOR-FXD .OlUF t 8 0 - 2 0 %  lOOVDC CER 

DIODE-8wITCHINO 2Ov 75MA IONS 
NOT ASSIGNED 
DIODE-IwITCHING 20V 75MA lONB 
DIODEIPIN 
DIODEIPIN 

DIODE-SCHOTTKY 
DIODE-8wITCHING 20V 75MA ION8 
DIODE-ICHOTTCY 
NOT A8SIGNED 
DIODE-ShITCHING ZOV 75MA IONS 

NOT AISIGNCD 
DIODE-SWITCHING 2OV 75MA ION8 
D lODElP IN  
DIODE-SCHOTTKY 
DfODE-BWITCHING 2OV 75MA 1 0 N l  

DIODE-SCHOTTKY 
NOT AIBIGNED 
0IODE.SwITCHING ZOV 75MA IONS 
DIDOElPIN 
DIODt-IWITCHING 20V 75MA IONS 

DIODEIPIN 
DIODE-BCHOTTKY 
DIOOE.~WITCHING 20V 75MA 10NS 
DIODE-8CHOlTKY 
DIODElPIN 

NOT ABSIGNED 
DIODE-SCHOTTKY 
DIoDC-ICHOTTKY 
DIODE-SWITCHING pOV 75MA IONS 
DIODE-SWITCHING 2OV 75MA IONS 

CORE-SHIELDING BEAD 
CORE-SHIELDING BELD 
CORE-SHIELDING BEAD 
CORE-SHIELDING BEAD 
COPE-S HI EL DING BEAD 

COQtSHIELDING BEAD 
CORE-BUIELDINQ BEAD 
CORt-BUIELDING BEAD 
CORE-SPIELDING BEAD 
CORE-SNIELDING BEAD 

CORE-8*IELDIYG BE40 
CORE-SMIELDING BEAD 
CORE-8HIELDING BEAD 
CORE-SMICLDINO BEAD 
CORE-8HIELDINO @EAR 

COIL-MLO 2UOUH 5X OsbS .1550~,375LG-NOM 
COIL-MLO lOUH 10% 0.55 .155DX.375LG-NOM 
COIL-MLD 15UH IOX Q.bS ,155DX.375LG-NOM 
COIL UOONH SX P.150 .3DXl.016LC-NOM 
COIL-MLD 2.2Utl 10% 0.33 .155DX.375LG-NOM 

COIL-MLD 15UH I o X  QCb5 ,155DX.375LG-NOM 
COIL-MLD 240UH 5 %  OWb5 ,155DX.375LG-NGM 
COIL-"LD Z.2UH 1OX Q.33 ,195DX1375LG-NOM 
COIL-"LO 5.bUH 10% Q.45 .lSSDY.375LG-hOM 
COIL-HLD 5.bUrl 10% Pa45 ,155DX.375LG-liOM 

IYA4C78 
AUA4CT9 

0160-2055 
01bO-2055 

A4AYC80 

A 4 A 4 C l l  
A4A4C82 
A4A4CO 
44AYC84 
AYAUC8S 

AYAUC8C 
AUAYC87 
A4A4Cl8 
AUA4C89 

AuAYCRI 
AUA4CR2 
A U A ~ C R ~  
AUAYCRS 
AUAUCRS 

A 4 A 4 c ~ b  
AbA4CR7 
AUAYCR8 
A4A4CR9 
A4AOCRlO 

A4A4CRl1 
AbAUCRlZ 
AYAYCRlS 
AUAYCRl4 
A4A4CRlS 

AUAUCRlb 
APAUCR17 
AOAYCRl8 
A4AYCR19 
A4AUCRZO 

AYA~CRZI 
A4A4CR12 
A4A4CRZI 
A4A4CR14 
AbAUCR25 

AYAUCRZb 
A U A ' I C R ~ ~  
A 4 1 4 C ~ 1 8  
AUAYCR29 
AUA'JCR~O 

A01411 
A b ~ 4 E z  
AaA4Ls 
14AYL4 
A4A4CS 

A4A4Eb 
A4AUE7 
AOAULI 
A4A4C9 
A4A4LIO 

1014111  
A4A4El2 
1414L13 
AUAYLIU 
AUA4L15 

AUA4LI 
~ U A U L Z  
A4A4L3 
APAVLU 
A414LS 

AUAYLb 
AUAOL? 
AOAYL8 
A4A4L9 
AOAULIO 

01b0.2055 

01bO-2055 

0160-2207 

0160-2051  
0160-4084 
0160-4084 
OLIO-2055 

1901-0047 

1901-0047 
1901-1070 
1901-1070 

l Q 0 1 - 0 5 3 5  
1901-0047 
1901-0535 

1901-0047 

1901-0047 
1901-1070 
1901-0535 
1901-0047 

1901-OS35 

1901-0041  
1901-1070 
1901-0047 

1901-1070 
1901-0535 
1901.0047 
1901-0535 
1901-1070 

1901-0535 
1901-0535 
1901-0047 
1901-0047 

9170-0019 
9 1  70-0029 
9170-0029 
9170-0029 
9170-0029 

9110-0029 
9170-0029 
9170-0029 
9170-0029 
9170-0029 

9170-0029 
9170-0029 
9170-0029 
9170.0029 
9170-0029 

9 1 0 0 - l b 4 1  
9140-0119 
9100- lbZO 
9100-3854 
9 lVO-0098 

91OO11b20 
9100-1bUl  
9140-0098 
9 1 0 0 - l b 1 8  
9100-1618 
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Table 8-39. A4A4 Bandwidth Filter, Replaceable Parts (3 of 4 )  

Reference 
Designation 

A4AULll 
APA4L12 
44A4Ll3 
AYbOL14 
AVA4L15 

lYA4L lL  
A U A ~ L ~ T  
AYAUL18 
AUA4L19 
AYA4LZo 

IPAOLZl 
AYAIL21 
AVAOLLI 
AYAUL24 
A4A4L25 

b4A4LZ6 

b44dPl 
A41402 
~ ( 1 4 4 0 3  
IUA4Q4 
AUA4QS 

AYAOPb 
A41407 
AUAUP8 
A4A409 
AUAUOlO 

I4A4011 
AUAUQ12 
b4A4013 
l l l ~ 4 0 1 4  

A4A4R1 
A4A4R2 
A4A4R3 ' 
A4A4R4 

AYAYRS 

A4AURb 
AYA4R7 
AUABR8 
AUABRO 
AOAYRlO 

AUAURll 
AOlYRlZ 
44b4Rl l  
A444Rl4 
AYbURlS 

ABAPRlb* 
1014R17 
A4AUR18 
AUA4R19 
A ~ A U R Z O *  

AU14R21 
AUAYR22 
AOA4R21 
ll(AUR24 
A4AURZS 

AYIILR26 
A4AYR27 
A4AURZ8 
AYA4R29 
44A4R3O 

A444R3l 
A4A4R32 
A4AURSl 
AIABRI4 
441UR35r 

44AUR36 
AUAYR37 
A44UR38 
44A4R39 
AI)AUR40* 

b4AURYl 
A4A4R42 
AUAUR43 
A4A4R44 
A 4 A 4 R 4 5 *  
A 4 A 4 R 4 6  

HP Part 
Number 

9100-1618 
9100-1620 
9100-1618 
914010114 

9140.0114 
qlao-0114 
9100-3154 
9140-0098 
9 1 0 0 - 1 6 4 1  

9 1 0 0 - 1 0 0  

9100-1618 
9100-1618 

9100-1618 

1 8 5 5 - 0 2 6 7  
1 0 1 - 0 0 0 7  
1853-0007 
1851-0007 
1853-0007 

1851-0007 
1851*0007 
1854-0404 
185l-0007 
1854-0404 

1 8 5 5 - 0 2 6 7  
1854*0404 
1 8 5 5 - 0 2 6 7  
1854.0145 

07F7-0441 
0698-3431 
0698-8819 
0717.0401 

0757-0442 

0757-0197 
0 6 9 8 - 3 l S l  
0757-0280 
0757-0418 
Ob98-3401 

0757-0441 
0698-0082 
0698-3444 
0698-3442 
0757-0279 

0757-0290 
0698-3156 
Ob98-3116 
07S7-0280 
07S7.0441 

0757-0290 
0757-0290 

0698-3431 
0717.0401 

0?57-0980 
0698-3155 
0698-0082 
0757-0443 
0757.0438 

0690-3441 
0698-3444 
0198-3442 
0757-0279 
0698-1132 

0757-0458 

0757-0180 
0757-OUUl 

01S7-0290 

2100-3165 

0 7 5 7 - 0 3 4 6  
0 7 5 7 - 0 2 8 0  

Q ~ Y  

7 

3 

1 

2 
1 
4 

4 

1 
3 
8 
b 
3 

3 
4 
3 
3 

8 
4 

4 

1 

1 

1 

Description 

NOT A88IONED 
COIL-MLD 5.bUH L O X  Q.45 .lSSOY.l75LO 
COIL-MLO lSUH l o x  0.65 .155DXm175L0 
C0IL.MLO SIbUH l o x  o r 4 5  ,155DN.37SLO 
COIL-MLO lOUH l o x  a155 ,lS5DYm175LO 

COIL-MLO lOUH l o x  Q.55 .155DNm175L0 
COIL-MLD i o u n  l o x  oms5 , i r s o x , i ~ s ~ ~  
COIL POONH 5% 0.110 mJOXl,OlbLO 
COILmMLO 2.1UH lo !  0 l l 3  .1550Xel7SLO 
C O I L - M L D  2 4 0 U H  1 0 0  Q = 5 0  . 1 5 5 D X . 3 7 5 L G  

NOT A88IONCO 
COIL-MLD 15UH 10% Q.65 .155DX.I7SLO 
401 I88IONCD 
COIL-MLO 5 . b ~ ~  l o x  QIU~ . ISSDX.~~SLO 
~ 0 1 ~ - M L O  5 . b ~ ~  l o x  o.4~ . ~ ~ S O X , S ? S L Q  

COIL-MLO 5.bUH l o x  0145 ,i55DXm37SLG 

T R A N S I S T O R  J - F E T  N-CHAN D-MODE 5 1  
TRAN818tDR CNC ZNI851 8 1  10-18 ~013boMW 
TRAN818tOR CNC IN3251 8 1  10-18 POIIbOMW 
TRAN81810R CNC 2NJ151 8 1  10-18 PDrlhOMW 
TRAN818TOR CNP 2N1251 81 10-18 CDm3boMW 

TRAN818tOR CNP 1NI251 8 1  10.18 POrlbOMW 
TRAN88810R PNP 1NlC51 81 10.18 PD.36OMW 
TRAN818TOR NCN 81 10-18 PDllbOMW 
TRAN818TOR CNP ZN3251 81 10-18 PDIJ~OMW 
TRAN818TOR NPN $ 1  10-18 PD.ShOMW 

T R A N S I S T O R  J - F E T  N-CHAN D-MODE S I  
TRAN818tDR NCN 81 10-18 PD.IbOMW 
T R A N S I S T O R  J - F E T  N-CHAN D-MODE S I  
TRAN818TOR NCN 2 ~ 5 1 7 9  8 1  10.7a CO.2OOMW 

RESISTOR 8.25K 1% 125W F TC=O+-100 
RESISTOR23.7 1% .125W F TC=O+-100 
RESISTOR 3.83 1% .125W F TC=O+-100 
RC818tOR 100 1X ,125W r tC.O+.lOO 

~ ~ 8 1 8 ~ 0 ~  ~ O K  1% ,lzsw r TC.O+-~OO 

R c ~ I ~ T O R  68.1 1% ,lISW r TClO+-100 
RL@l8lOR 4,bUU 1X ,115W r TC.O+-100 
RL818tOR 1U 1X ,125W F TC.O+-100 
RC818TOR S m l l U  1X ,125W F TCmO+-100 
RC818TOR 115 1% .lISW I tC.01.100 

RL818TRR 11K 1% ,125W F TC.O+-100 
RC11810R 464 1X ,125W C TC.O+*lOO 
RC818tOR 31b 1% .lLSW C TC.O+-100 
RCII8lOR 237 1X ,125W F TC.O+-100 
RC~IITOR 1 .16~ 1~ , 1 1 5 ~  c l ~ 1 0 + - 1 0 0  

RC818TOR bm19K 1% ,125W r TC.O+-100 
RC818TOR l l m ? U  1X .l?SW ? TC.0+-100 
RL818TOR 14m7N 1X ,125W r TC.O+-100 
RL818tOR 1U l X  ,125W ? TCmO+-100 
RC818TOR 8,25U 1X ,125W ? TC.0+-100 

RC818tOR 6.19N 1X ,125W r TC*O+-100 
RL1llTOR 6,lPU l X  ,195W r lC.O+-100 
NOT A88IONLO 
RLSISTOR 23.7 1% ,125 F TC=O+-100 
RC818TOR 100 1X ,125W C TC.0+-100 

RC818lOR 1U 1X ,125W F TC10+*100 
RL818lOR 4,bVU 1X .lZlW C TClO+-100 
RCll8TOR 464 1X ,125W P TC.O+-100 
RC818TOR 11U 1% .12SW C TC.O+-100 
RC818TOR 5, l lU 1X .lZSW ? TC.0+-100 

RC818TOR 215 1X .125W r TC.0+-100 
RCII8TOR 316 1X ,125W C TC.0+.100 
RC8IIlOR 237 1X ,125W ? TC.O+-LOO 
RL818TOR 3,lbU 1% ,125W r TC.O+-I00 
RC8I8tOR Z b l  1X ,1951 r lC.O+-100 

NOT A88IONCD 
RC818TOR 5l . lU 1% ,125W P TC.O+-100 
NOT A881ONCO 
RC818TOR 1K 1X ,125W F TClO+-100 
RC818TOR 8.25K 1X .12SW C TC.O+-100 

RC8181OR 6,lPU 1X ,l25W r TC.O+-100 
FACTORY SELECrED PART-NORMLLY OPEN 
RESISTOR-TRMR 2M 20% C SIDE-ADJ 17-TRN 
FACTORY 5ELELTED PART-NORPALLY OPEN 
R E S I S T O R  1 0  1'0 125W F TC-O+ 1 0 0  
R E S I S T O R  1 K  1% . 1 2 5 W  F TC=0+100  

- 

Mfr 
Code 

O I l 7 8  
02178 
0 a 1 ~ 0  
01178 

0 ~ 1 7 8  
0 ~ 1 ~ 8  
18480 
02178 
02170 

0 1 7  

02171 
0 a l ~ ~  

02178 

0 1 6 9 H  
02010 
02010 
02030 
02030 

020#0 
01030 
28480 
OlOfO 
28480 

0 1 6 9 H  
28480 
0 1 6 9 H  
01010 

24546 
03888 
28480 
0 1 2 ~ 0  

01298 

03298 
01291 
01198 
03198 
01a98 

01208 
03198 
03291 
03291 
01298 

O29VL 
03291 
03a9B 
03298 
03896 

OZ9VC 
OlP9C 

03888 
01291 

03298 
08298 
0 ~ 9 8  
03298 
03298 

03298 
01290 
03298 
01188 
01291 

03295 

03298 
Ol298 

O299C 

02111  

2 4 5 4 6  
2 4 5 4 6  

Mfr Part Number 

1 5 ~ 4 4 I S - 1 U  
15.444s-4U 
1 ~ - 4 4 f 5 . 1 ~  
15;444S=lU 

11;4145-2~ 
~ S . V ~ V S - ~ U  
9100-3854 
11.4425-LOU 
1 5 - 1 3 1 5 - 2 1 J  

~S.4445-4U 

15.4035-1U 
1 ~ ; 0 4 $ ~ - 1 ~  

15.4411-1K 

SKA 3 8 0 7  
2 ~ 1 2 5 1  
2 N l a s l  
ZN9151 
2Nja51 

2N3251 
1N$Z@i 
18$4.0404 
ZN315i 
1854-0404 

SKA 3 8 0 7  
1854.0404 
SKA 3 8 0 7  
ZNY179 

C4-1/8-TO-82>~-F 
PME55-1/8-TO-23R7-F 
0698-8819 
~ 4 . 1 / ~ - ~ 0 - 1 0 1 - ~  

C4~1/8-T0-100~-C 

C4.1/8-TO-b8Rl-? 
C4.1/8-TO-Yb41-C 
c4.1/8~~0-1001-? 
~U.l/@-TO-511l-F 
CY.I/~-TO-ZI~R.C 

~ ~ . 1 / 8 - ~ 0 - 1 1 0 ~ - ~  
C4.1/8-T0-4640-? 
~4-1/8=TO-316R-F 
C4.1/8-tO-137R-C 
~ 4 - 1 / 8 * T 0 - 3 l b l - F  

Mr4C1/8-lO-619l-r 
C4.1/8-TO-1472-C 
C4.1/8.10-1472-? 
~~.1 /8-TO- lOOl -C 
C4-1/8=TO-8aSl-F 

MC~C1/8-TO-b191-~ 
M?yCl/8-T0-619l-F 

t'ME55-1/8-TO-23R7-F 
c4.1/8-TO~lOl-t 

C4.1/8-TO-1001-r 
C4.1/8-l0-464l.C 
~4.1/8-10-4b40-? 
C4.118-TO-1102-F 
C4.1I8-T0-5111-~ 

~U.l/B*T0*216R-r 
C4.118-TO-3lbR-F 
C4.1/8-TO-2l?R-C 
~4.1/8-10-3161-~ 
CP.l/8-TO-2blO-C 

~P.l/8-T0*5112-C 

C 4 ~ 1 1 8 - T 0 - 1 0 0 1 - ~  
CP.l/8-TO-82Sl.C 

MFyC1/8-TO-b191-? 

43P205 

C q - 1 1 8 - T O - 1 O R O - F  
C 4 - 1 1 8 - T O - 1 0 0 1 - F  

- -  
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Table 8-39. A4A4 Bandwidth Filter. Replaceable Parts (4  sf 4 )  

Reference 
Designation 

AIAURUI 
A444R48 
A4A4R49 
A4A4R50 
AUAPR51 

AUAUR52 
A414153 
AUA4R54 
AYbYR55 
A4A4R5b 

AUAUR57 
AQAYR58 
AYAOR59 
AOhYRbO* 
14AYRbl 

44AURb2 
AUA4Rb3 
4YAURb4I 
AUAVRbS* 
A4APRbb 

AUAYRb7 
AOAURb8 
AUAURIQ 
AUAUR?O 
AUAUR71 

14bUR72 
AUA4R73 
AUAUR74 
1 4 A Y R l l  
AUAPR7b 

AUbOR77- 
A414R81 
AUAYR8a 
AOAYRIJ 
b4A4R84 

AUAUR8S 
AUAQR8b 
AUA4R07 
A IA IR88  
APAUR89 

AVA4R90 
A4A4RQl 
A4AURQZ 
A4AUR91 
A4A4R94 
AUbUTP1 
APAUTPZ 
AUAYTP3 
AUA4TP4 
AUA4TP5 

44b4TPb 
A4 AUTPI 
APAPlP8 

AUAUVRI 

A 4 A 4 Y  1- 
A 4 A 4 Y 3  

Mfr 
Code 

0299E 
73138 
03298 
01298 

03298 
03290 
03298 
O329B 
03290 

01296 
03291  
0329B 
OZ99C 
03290 

03/98 
03290 
03291  
03290 
O299E 

0299e 
0329B 

03290 

03298 
03298 
0329) 
03290 
03290 

03298 
03298 
0329B 

0329B 

01291  
03298 

01298 
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
03298 
28480 
28480 
28480 
28480 
28480 

28480 
0 
28480 

O Z l l G  

28480 

28480 

Mfr Part Number 

MCuC1/8-TO-b19l=F 
89pR5O 
cO.l/8-TO-101-C 
CY-lI8-TO-1001-F 

C4.118-TO-4641-f 
CU.ll8-70-4b40-f 
C U ~ l / 8 - T O - l l O 2 - C  
C4.1/8-TO-511l-F 
C4,1/8-TO-Ll5R-C 

C4-1/8-TO-31bR-C 
CY~ l /8 -TO-23 lR- f  
C4.1/8-T0-3lbl-f 
~ C 4 C l / 8 - ~ 0 - 6 1 9 1 - ?  
CU.1/8-TO-l412-C 

CO.l/8-TO=1472-C 
~4.1/8-T0-1001-C 
C4.1/8*TO-8251-C 
~4.1/8-TO-1471-F 
MC4Cl/8-TO-bi9 i -F 

M P U C ~ / ~ - T O - ~ ~ Q ~ - ~  
CU.ll8-TO-1001-f 

C4~1 /8 -TO- l9bR-F  

C P ~ l / 1 - T O ~ l 4 7 R - C  
C4.1/8-TO-4640-C 
c4.1/8-TO-5111-C 
C ~ ~ i / I - T 0 ~ 5 1 1 l ~ f  
C4.1/8-10-5111-C 

~ 4 ~ 1 / 8 - T O - l O l - C  
C4-1/8-70-1008-F 
CU-l/8-TO-1002-f 

C U ~ 1 / 8 - T O - l 0 0 2 ~ f  

~4.1/8-TO-4221-F 
CU~l /B-TO-4221*C 

C 4 ~ 1 / 8 - T 0 - 4 2 2 l - C  
0 7 5 7 - 0 1 8 0  
0 7 5 7 - 0 1 8 0  
0 7 5 7 - 0 1 8 0  
C4-1/8-TO-1003-F 
0160-1788 
0360-1788 
0360-1514 
OJbO-1788 
03b0-1788 

0360-1788 
0360-1718 
OibO-1514 

FZ7244 

0410-1029 

6960-0016 

HP Part 
Number 

0757-0290 
1100-3052 
0757-0401 
0757-0280 

Ob98-3151 
0198-0082 
0757-0443 
0757-0438 
0698-3401 

0 0 8 - J 4 0 4  
0698-3442 
0757-0279 
0757-0290 
0698-J lSb  

Ob98-1116 
0757-0280 
0757-0401 
0757-1094 
0757-0290 

0751-0290 
0757-0280 

Ob98-3440 

0 0 8 - 3 4 3 1  
Ob98-0082 
0757-0438 
0717-0638 
07S7-0418 

0757-OUOl 
0757-0442 
0757-0442 

07S7-044) 

0698-3154 
0 0 8 - 3 1 5 4  

0698-J l5Y  
OIS l -0180  
0757-0180 
07S7-0180 
0757-0465 
0160-1188 
0160-1788 
03bO-1514 
0360-1788 
0360-1788 

03bO-1788 
03bO-1788 
Olb0-1514 

1902-0048 

0410-1029 

6960-0016 

Q ~ Y  

1 

1 

1 

1 

3 

3 

1 
6 

2 

1 

1 

1 

Description 

NOT A88IONED 
RE818TOR b.19K 1X ,125W F TC.O+-100 
RC(l8TOR-TRMR SO 20X C BIDE-ADJ 17-TRN 
RE818TOR 100 1X .lISW F TC.O+-100 
RE~IITOR i n  1% , 1 2 9 ~  C T C ~ O + - 1 0 0  

RE81810R 4,bUK 1X ,125W C TC.O+-100 
RE818TOR 414 1X ,125W C TC80+-100 
RC8l)TOR 11K 1% ,125W C TC.O+-100 
RC8IITOR 5. l lK 1% ,115W f TC.O+-100 
RE818TOR 215 1X ,125W F TC.O+-100 

RE818TOR 316  1X ,125W C TCaO+-100 
R E I I ~ T O R  237  1X ,125W C TC.0+-100 
RE818TOR 3.1bK 1X ,125W F TC.O+-100 
RE8IITOR b.19K 1X ,125W F TC.O+-100 
RE818TOR 14.7K 1X .l ISW C TC.O+-100 

RE818TOR 14.7K 1% ,125W C TC80+-100 
RE818TOR I K  1X ,125W r TC80+-100 
RE818TOR 8.15K 1X ,125W t TC.0+-100 
RE81810R 1.47K 1X ,125W C TC.O+-100 
R E ~ I ~ T O R  6 . 1 9 ~  1X ,125W t TC80+-100 

RL8l)TOR b.lQK 1X .125W C TC.O+-LOO 
RE818TOR 1K 1X ,1251 f TC80+-100 
NOT A88IQNEO 
RC8IITOR 19) 1X ,125W C TC.O+-LOO 
NOT A88IQNED 

RE818TOR 147 1X ,125W t TC80+-100 
RE818TOR 464 1X ,125W f TC80+-100 
RE818TOR 5.11K 1X ,125W C TC80+-100 
Rt818TOR S.1lK 1X ,125W F TC.0+-100 
RLII8TOR 5.11K 1% ,125W F TCmO+-100 

NOT A88lONCD 
RE8IITOR LOO 1X ,125W C TC80+-100 
RCII ITOR 1OK 1X ,125W f TC.O+-LOO 
Rc818TOR 1OK 1X ,125W C TC.O+-100 

Rg8I)TOR 1OK 1% ,195W TC80+-100 
NOT A88IONED 
NOT A88IQYED 
RE8ISTOR 4,ZZK 1% ,125W C TC.0+-100 
RE818lOR 4.22K 1X ,125W C TC.O+-100 

RC818TOR 4 . 2 2 ~  1X ,125W t TC.O+-100 
RC8187OR 31.6 1% 1125W C 7C10+-100 
RC818TOR 11.b 1X ,125W C lC.O+*100 
REBI~TOR 11.6 1~ .125w P T C . O + * ~ O O  
R E S I S T O R  l 0 O K  1 6 . 1 2 5 W  F TC=U+ 1 0 0  
CONNECTOR-8OL CONT P I N  .045-IN-B8C-IZ 80  
CONNECTOR-8QL CON1 P1N ,045-IN-88C-81 80  
TERMINAL-8TUO 8QL-PIN PRE88-MTO 
CONNLCTOR-8QL COkT P I N  ,045-IN-08C-82 80  
CONNECTOR-8OL CONT P IN  ,045-IN-B8C-I2 8Q 

CONNECTOR-8QL CONT P I N  ,045.IN-88C-82 8Q 
CONNECTOR-8OL COHT P I N  ,005-IN-88C-82 SQ 
TERMINAL-8TUD 8OL-PIN PRC88-MTO 

DIODE-ZNR b.8lV 5X DO-7 PD8.4W TCI+.OY~X 

CRYITAL, 21.4 M H z  O F T  Or 81x1  
(INCLUDIO AUA8Yl-2, APA6AIY11 

A4A4 MISCELLPS.IEOUS PARTS 

PLUG-HOLE .125" D I A  

Scans by ArtekMedia © 2008

Scans by ArtekMedia © 2008



D&itally Remastered by ArtekMedia O 2#2-2006 

Scans by ArtekMedia © 2008

Scans by ArtekMedia © 2008
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Dkjtally Remastered by ArtekMedia 0 2002-2006 

Table 8-40. A4A4 Baildwidtl~ Filtcr, Coinpo?lent Locator Table A 
7 

B 
1 

C 
A4A4 

BANDWIDTH FILTER 

I 

HOLE P L U G  - 

D I P  

Figure 23-12?. A4A4  Bandwidtll Filter, Co))zpon 

8-2 86 
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Dk~itally Remastered by ArfekMedia 2002-2006 

Table 8-40. A4A4  Barldlvidth Filter, Cornpollerzt Locator Table A 
1 

B 
1 c 1 

D 
A4A4 

BANDWIDTH Fl LTER C67 @ 

HOLE PLUG - 

DIP 

Figure 5-122. A4A4  Barzd~vidtlz filter, Conzponer~t Locatiorzs 

8-286 
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D~i~itally Remastered by ArfekMedia O 2002-2006 
- - - -- ,--  -- -- -- 

--1 ) ; L  L 

k 
0 3 -  7CF; k3,,<,'L'F/ER -L,"OPd> LC Z L . E  

. . .  
- L  L > -  

0 - 43 - " %,A- 
'.?< 'i 

' i 6 6  
b 53 1B)S3 + L j d  4s  
464 cclr  B VVSF 

- r  7 * -  . , 
Rdl  : 7, 

----,; 
( , / 3 C  3114 ,- 15 ,- ~ 

i3.3 
I 

+c24 T L  i -/so "6 i - i ii 
R60' I 

6/90 
l."& 

: + C 5 P  7 il 

i i 5 +  
"6 2 + 73 O O S I ~ ! V E  CEECeACK 

_ _  CF'9  .--' --____)--SF --. &-- 

I 
-a,-- 

+*&- 
t 

LC r-a 

B W 7 F  
0 2  7 0 2 . O V D C  

C5Y I 
I 

21.4 MHz 
+lOdBn! 2dB 

t I 5 V F Z  

7- + YBMS 

X T A L  
S I G N A L  
FLOW 

R56 

LR2Z 

c \, 
TW 

P O S l t l V E  
B W 6 F  

Y 

/ I ' I ' t k F N C P  I' , i / J A T O K J  W / T X / N  
7 H / S  A S P  fui  Y AEE A&BREV/ATED 
PEtF/Y AdBREt lA  T / S / J  N / T H  ASSEMBLY 
/ /UMEEE F O P  C O M P L E T E  X't FfRE/dCE 
D E S  /GNQTOD_ 

J ASTEP/S*C (*J D E M O T E S  X F A C T C @ Y  
S E L E C T E D  C O M P O N E N T ;  T Y P I C 4  L 
V A L U E  /5 S H O W N  REFEE 'T[) 6 E C T / O N  

Y FOR PA&-- O r  VALUL~S. 

4 M N E M O N / C S  TABLE:  

I M N E M O N J C  I UESCP,PT/ON 1 

6. T M L E  O F  < E S ~ L L R / ~ N  dU&uW/DrH 
C O N T R O L  UNE V'OL7AGES. 

D W 5  
5 w r 
B W M  

Figure 8-1 33 A4114 Bur~d~\~itlrl~ Filter. Scllt~t?ltrtic. Diugra~~l 

8-28718-288 

BANDW/DTX 5 
&~ow/DT!+ 7 /L c MODE) 
adr/ow/~r.w ss JXTAL MODE) 

5 UNLESS O7X€RW/SE NOrSO, /WSTRUMENT SETT/NGS 
ARK / N 5 7 R U M E N T  AS FOLLOWS. P R E S E T  

CENTER F@EQUENCY 2 O M X r  

FU€@U€NC Y S P A N  0 H.? 
A T T E N U A T I O N  0 d B  
RESOLUTION BANDWIDrH 3 KUL 
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STEP GAIN, ClRClllT DESCRIPTION 

A4A5 Step Gain has three functions. It provides 65.9 dB of gain in discrete 0.1 dB steps (from -15.9 dB to 
+50 dB); it develops a nominal +10V bias supply and it provides the 18.4 MHz LO frequency to A4A6A1 
Up Converter and A4A6A2 Down Converter. 

Step Gain 10 dB + Calibration @ 

This circuit is configured as a non-inverting operational amplifier. It provides a minimum of about 2 dB 
gain (adjustable by CAL potentiometer R33) and a maximum of about 12 dB (adjustable by 10 dB poten- 
tiometer R32.) (See Figure 8-124.) The PIN diode CR5 functions as a variable resistor that has about 1K 
resistance at minimum and 70Q of resistance at maximum gain. When the SGlO line is not sinking current 
(SG10 is off), the PIN resistance is controlled only by R33. When the SGlO line is grounded (SG10 is on), 
the gain is controlled primarily by R32. If the CAL potentiometer is adjusted, R32 must be adjusted also. 

Figure 8-124. Step Gain 10 dB + Calibration, Equivalent Circuit 

Step Gain 20 dB-4 @ 
Step Gain 20 dB-2 0 
This circuit is similar to the Step Gain 10 dB + Calibration circuit, except that the gain range is from 0 dB 
to 20 dB. PIN diode CR6 functions as both a switch and as a variable resistor. When the SG20-1 line is low, 
CR6 is turned on by current adjustable by 20 dB-1 potentiometer R44. More current through the PIN 
causes the PIN to have a lower reistance and the amplifier to have more gain. The Step Gain 20 dB-2 circuit 
is identical in operation to the Step Gain 20 dB-1 circuit. 

8-289 
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AO.0 - A1 5.9 dB Attenuators 0 
These attenuators normally operate over the range of 0.0 dB to 9.9 dB except in the Error Correction func- 
tion LG FF] when they operate over the whole range of 0.0 dB to 15.9 dB. The first three attenuation 
stages, A8dB, A4dB and A2dB, are emitter followers with a resistor divider on the output of each one. 
The dividers are switched in and out with diodes CR8, CR9, and CRlO to yield discrete steps of attenua- 
tion. The last attenuator is variable. Its range is adjusted by VR potentiometer R51. R51 sets the emitter 
voltage of 416,  which in turn determines how much current is sunk through PIN diode CRl l  when 
resistors are switched in A4A9 IF Control. (See Figure 8-125.) 

CW 

MOTM'RBOA RD 

:: R90 I 
/OK 

CRII 
I 

A v 
I 

v - C58 

I I I 

I 

Figure 8-1 25. AO. 0-A15.9 dB Attenuators, Simplified Schematic 

+ 10V Temperature Compensating Power Supply @ 

This supply (see Figure 8-126) is used through the IF-Display Section to compensate for the effect of 
temperature on PIN diodes. Its nominal voltage is +10V and its nominal temperature coefficient is +35 
mVI°C. The output voltage is equal to the voltage at pin 3 minus the voltage difference on the cathode 
of CR2 times the gain of the op amp: 

51.1K 
Vo = [3V - (3V-1.8V)l [-- I = 10V (at room temperature) 

9.09K 
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Figure 8-1 26. +I 0 V Temperature-Compensating Power Supply, Simplified Schematic 

0 + / O r  AD JUST 

' 3 v  3 

CW 
6 Vo = + 9 . 7 5 ~  

2 0 

5.. //K 

18.4 MHz Oscillator @ 

3v  

The 18.4 MHz Oscillator is basically a Colpitts oscillator with a crystal Y1 in the feedback path. A 
simplified schematic is shown in Figure 8-1 27. 

O 

Figure 8-1 2 7. 18.4 MHz Oscillator, Equivalent Circuit 

8-29 1 

9. ?OK 

/. 8 V  
CAL 
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If the crystal were replaced with a large capacitor, the circuit would oscillate at the resonant frequency of 
the parallel resonant circuit made up of L l ,  C13, C14, and C15. When the crystal is inserted, the feedback 
path is broken except at the series resonance of the crystal (18.4 MHz). The parallel combination of varac- 
tor CRl,  temperature-compensating capacitor C7, and FREQ ZERO COARSE air-variable capacitor C10 
are in series with the crystal and can pull it several kHz either side of 18.4 MHz. 

The voltage output is determined by the current through RlO* times the collector load. If the output is too 
low, R 1 O* can be decreased in size. 

The collector voltage is divided by C13, C14, and C15 and goes to the Buffer Amplifiers. The division 
ratio is: 

Buffer Amplifiers @ 

The Buffer Amplifiers are two almost identical amplifier circuits. The top amplifier on the schematic (Q10, 
48) provides the 18.4 MHz LO signal to A4A6A1 Up Converter, while the bottom amplifier (412, 413) 
provides the signal to A4A6A2 Down Converter. 
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Operation of the Step Gains and AO.0 to A15.9 Attenuator can be determined from the display by several 
easy tests. 

The Step Gains are checked in the following way. Connect a 10 dB step attenuator between CAL OUTPUT 
and SIGNAL INPUT 2. Set this attenuator t o  90 dB, and key in the following: 

Press the sweep key and then repetitively press the DATA SWEEP @ key. Figure 8-128 should be 
displayed. If one or more of the steps is missing refer to  NOTE 8 for the Step Gain truth table to  deter- 
mine which stage is faulty. OV in the table indicates that a control line as active. 

Figure 8-128. 10 dB Step Gain Test 

If a component has been replaced, a simple calibration/diagnostic program exists. The calibration routine 
is started by connecting a cable from CAL OUTPUT to SIGNAL INPUT 2 and then press- 
ing [-) . When this program has finished, press Ig L~rl TRIGGER which will list the calibra- 11 

tion data. (Refer to  Figure 8-129.) Lines 19 through 26 give the step gain errors. Acceptable error is k 1 dB. 
Locations of the correction data is given in Table 8 4  1. 
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Table 8-41. Locations o f  Step Gain Calibration Data 

I,,, REF .0  dBm ATTEN 10 dB 

I::::-k-,.Tcl,T--T -i 1 

Reference 
Level ( d B 4  

Step Gain 
Control Line 

Calibration Data 
Line 

Figure 8-1 29. Error Correction Routine Data 

The A2dB, A4dB, and A8dB circuitry of the AO.0 to A15.9 Attenuator is activated by the following 
routine. First, connect a 1 dB step attenuator between CAL OUTPUT and SIGNAL INPUT 2. Set this 
attenuator to 10 dB and key in the following: 

-1 0 

A20 dB 

26 

FREOUENCI [ SWN ] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 HZ 
LOG SCALE rn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 sec 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -10dBm 

-20 

A10 dB 

25 

-3 0 

24 

-40 

SGlO 

23 

-50 

SG20-1 

-60 

SGlO 
SG20-1 

22 1 21 

-70 

SG20-1 
SG20-2 

<-80 

SGlO 
SG20-1 
SG20-2 

20 19 
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Press sweep and repetitively press the DATA STEP @ key. The display should appear as in Figure 
8- 130. If every other step is missing, the AVdB control line is faulty. Check the A 1 dB circuitry on the A4A9 
IF Control board to  find the defective component. If only a few steps are missing, refer to  the truth table 
in Note 9 to  determine which function is not operating properly. OV in the table indicates that a line is 
active. 

I,,, R F  2 0 . 6 3  dRn A T T E N  I63 dR 

LENIER 2 A . A A A A A A  Ui. T A N  A  H z  
R F 5  RW 3 W z  VRW 1 & H z  5W 2 0  ..G 

Figure 8-1 30. 1 dB Step Gain Test 

Often several steps will appear to  be slightly in error. Analysis of the truth table in Note 9 will indicate that 
no single stage could be faulty. This is caused by log fidelity error in the log amplifier circuitry. If accurate 
determination of the step size is necessary, IF substitution using a calibrated 1 dB step attenuator will be 
required. 

Operation of the AVdB control line and the 0.1 - 1.9 dB section of the AO.0-A 1 5dB Attenuator on A4A9 
IF Control can be tested with the following method. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [-I 20MHz 

I-] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OHz 

LIN 

[ RES BW ,mi (KSA) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2Osec 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3kHz 
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Press the sweep key and rotate the DATA control knob in a counterclockwise direction. A stepped 
display similar t o  Figure 8-13 1 should result. If the steps are not  monotonic, the circuitry is faulty. The 
AVdB control line voltage for a -10 dBm Reference Level will vary widely among instruments although 
the ratio between the voltage for -1 1.9 dBm and -10 dBm will remain constant. During the above test 
the voltage should vary approximately 8.5% from -10 dBm to  -1 1.9 dBm. 

Figure 8-1 31. 0.1 dB Step Gairz Test 

The absolute step amplitudes can be determined with the MARKER A function. The reference steps are 
O.OOdB, 0.90dB and 1.90dB. In the Linear mode, the error should be less than 20.12dB. If these steps are 
not correct or  the display is not monotonic, refer to A4A9 I F  Control Service Sheet for more trouble- 
shooting information. 
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Table 8-42. A4A.5 Step  Gain, Replaceable Parts (1  o f  3) 

Reference 
Designation 

A415 

~ 4 A 5 C l  
A4AsCZ 
14ASCS 
A4ASC4 
AUAsCS 

AUASC6 
A4 Asc 7.' 
A4A5C8 
~ 4 ~ 5 ~ 1 0  
AUASCll 
A4A5C9 
AUASCl2 
A4ASCl3 
A4ASCl4 
AUASClS 
AUASClb 

A4ASC17 
Ar(ASCl8 
APASC19 
AUASC20 
A415C21 

14A5C22 
A4ASC23 
AUASCa4 
14A5C2S 
~ 4 ~ 5 ~ 2 6  

A ~ A ~ C I ?  
A4ASC28 
AUASC29 
A4ASC10 
A415C31 

A U A S C ~ ~  
A 4 ~ 5 C 3 3  
AUASC34 
A 4 ~ 5 C 3 5  
~ 4 1 5 ~ 3 6  

A U A ~ C ~ ?  
AUASC38 
A4ASC39 
A445C40 
AUASCUl 

AUASC42 
AUASC43 
A445C44 
A415C41 
AUASC46 

APASCU? 
AUASC48 
A4ASC49 
AUASCSO 
A4ASCSl 

AUbSCS2 
L4bsCs3 
~ 4 4 5 ~ 5 4  
A4A5C55 
AUASCSb 

h4ASC57 
ArOSC98 
14b5CS9 
AUA5CbO 
AUASCbI 

bUASC62 
AVASC63 
1415Cb4 

A 4 4 5 C ~ l  
4YASCR2 
A4ASCR3 
44ASCR4 
44A5CRS 

A4ASCR6 
AUASCR7 
A4A5CR8 
AUA5CR9 
44A5CR10 

Mfr 
Code 

28480 

56289 

28480 
56289 
28480 

38480  
74970 
28480 
28480  

7213b 
28480 
72136 

28480 
28480 
l a 4 8 0  
28480 
28480 

28440 
28480 
56289  
56289  
28480 

28480 
28Y80 
28480 

28480 

28480 
28480 
28480 
28480 
28480 

18480  
28U80 
28480 
28480 
28480 

28480 

28480 
28480 
28480 

28480 
Z848O 
28480 
28480 
28480 

28480 
284a0 
28480 
28480 
28480 

28480 
28480 
28U8O 

28480 
56289 

04713 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

Mfr Part Number 

8Sbb2-bOOO7 

~ 0 2 3 P l O l H Z Z 3 2 8 2 2 ~ C D H  

0160-2055 
lSOD225X902OA2 
01bO-2655 

0160-2015 
187-0106-001 
0160=0127 
0160 -4633  

~M l5L820J0300WVlCR 
0160-2055 
D ~ l 5 ~ 3 9 l J 0 3 0 0 ~ V l C R  

0160-20)s 
0160-2055 
i j i b 0 - 2 0 1 5  
0160-2055 
0160-2955 

0160-1055 
0160.2015 
~ 0 2 3 F l 0 ~ ~ 2 2 3 1 8 2 2 m C D H  
C O ~ ~ F ~ O I H P P ~ Z B ~ ~ . C D H  
0160-aoss 

Olb0.20SS 
0160.2055 
0160-2055 

0160-2055 

01~0.2aso 
0160-2055 
0160-2055 
0160-2055 
0110-2055 

0160-2246 
0160.2055 
01b0.2055 
0160-2055 
0160~2OSS 

0160-2OS5 

0160=2955 
0160-2244 
0160m~OSS 

0160'2U55 
0160-205s  
0160-2055 
0160=2015 
OlbO-2055 

0160-205% 
0160-2055 
0160-2055 
0160-2055 
0160.2055 

0160-2055 
01bO-20SS 
0160.2055 

0160-3OSS 
30D357GOlbDH2 

1 ~ 5 1 4 4  
1901-OOuO 
1901-0040 
1901'0040 
1901-1070 

1901-1070 
1901-1070 
1901-0040 
1901-0040 
1901-0040 

HP Part 
Number 

85662-60007 

0160-4297 

0160-2015 
0180-0197 
0160-2055 

0160-PUSS 
0121-0451 
O l b O ~ O 1 2 7  
0160-4633 

0140-0193 
0160.2015 
0140-0200 

0160-2055 
0160-2051  
0160-2055 
Olb0-)015 
0160-2015 

0160-2055 
0160.2015 
0160.4297 
0160.4297 
0160-2051 

0160-2015 
0160.2055 
0160-2055 

Olb0.2055 

0160-2250 
0 1 6 0 ~ 2 0 5 5  
0160-2055 
0160-2055 
0160.2011 

OlbO-2244 
0160-2055 
0160-2055 
0160.2015 
01bO-2055 

0lb0.2055 

0160-2055 
0160.2244 
0160-2055 

01b0.2055 
01b0.2055 
0160-2055 
0160-2055 
0160-2055 

0160.2055 
0160-2055 
0160-2055 
0160-2055 
0160.2055 

0160-2055 
0160-2051  
0160-2055 

0160-2055 
0180-2216 

0122.0255 
1901-0040 
1901-0040 
1901-0040 
1901-1070 

1901-1070 
1901-1070 
1901-0040 
1901-0040 
1901-0040 

Q ~ Y  

1 

3 

41  
1 

1 
1 

1 

1 

I 

2 

1 

1 
8 

4 

Description 

BOARD ASSEMBLY, STEP GAIN 

~~~~~~~~~~FXD 0022UF r80-2OX lOOVDC cLR 
NOT PSSIGNCD 
CAPACITOR-CXD .OlUC t 8 0 - 2 0 1  ~OOVDC CCR 
CAPACITOR.FXD 2,2UF+-10% 2OVDC TA 
CAPACITOR-CXD 10IUF t 8 0 ~ 2 0 X  lUOVDC CCR 

NOT ASSIONED 
FACTORY SELECTED PART-NORM4LLY OPEN 
CAPACITOR-FXD ,OlUP t8O-.?OX lOOVDC CCR 
CAPACITOR-V TRMR-AIR 1.7-11PF 250V 
CAPACITOR-CXD IUF +-.?OX 25VDC CER 
CAPACITOR-FXD 12PF 500V 
NOT ASSIGNED 
CAPACITOR-FXD 82PF +-5X 3OOVDC MICA 
CAPACITOR-FXO ,OlUC r80 -20X lOOVDC CCR 
CAPACITOR-FxD 39OPC +-5X 3OOVDC MICA 
NOT ASSIGNCD 

CAPACITOR-FXD .OlUF 480-20% lOOyDC CER 
CAPACITOR-CXD .UlUP +80=20X l0OVDC CCR 
CAPLCITOR-CXD ,OlUC t80-2OX IOOVDC CLR 
CAPACITOR-CXD ,olUC r 8 0 - 2 0 X  1oOVDC CER 
CAPACITOR-FXD ,OlUC +8O-2OX lOOVDC CCR 

CAPACITOR-CXO ,OIUF +80-20X lOOVDC CCR 
CAPACITO@-~XD .OlUF +80-2oX lOOVDC CER 
CAPACITOR-FXD ,022UC +80-20X lOOVDC CER 
CAPACITOR-CXD ,022UF +8O-,?OX lOOVDC CCR 
CAPACITOR-FXD .OlUF t 8 0 - 2 0 %  lOOVDC CCR 

CAPACITOU-FXD ,OIUC +go-20X lOOVDC CCR 
CAPACITOR-CXD ,0iUC + 8 0 - 2 0 ~  ~ U O V D C  cCR 
C A P A C I T O R - C X D  1 0 l ~ r  t 8 0 - 2 0 %  ~ O O V D C  C C R  
NOT ASSIGNED 
CAPACITOR-FXD .OlUF t80-2OX lOOVDC CLR 

C A P A C I T O R - F X D  s , i p t  t.,2spr S O O V D C  CER 
CAPACITOR-FXD oOlUC tg0-20X lOOVDC CER 
CAPACITOR-FXD .OlUC t80 -20X lOOVDC CCR 
CAPICITOR-FXD .OlUF +80-20X lOOVDC CCR 
CAPACITOR-CXD oOIUF +80-20X lOOVDC CCR 

CAPACITOR-FXD 3Pr  +..25PF SOOVDC CER 
CAPACITOR-FxD .OlUF t80.201 1uOvDC CER 
CAPACITOR-FXD 10IUC 180-201  loOvDC CER 
CAPACITOR-FXD ,01UF +80-20% IOOVDC CLR 
CAPACITOR-FXO ,OlUF +80-20X lOOVDC CCR 

CAPACITOR-FXD .OlUF t80 -2oX 1OOVDC CER 
NOT ASSIGNED 
CAPACITOR-FXD 10IUC t8O-2OX IOOVDC CCR 
CAPACITOR-FXD 3PC +-,25PC SOOVDC CER 
CAPACITOR-FxD ,OlUF t80.20f lOOvDC CER 

CAPPCITOR-CXD .u lUF t80 -20X lu0VDC CCR 
CAPACITOR.FXD ,01UF +80-20X IOOVDC CER 
CAPACITOR-CXD ,OlUF +80-20X lOOVDC CER 
CbPACITOY-CXD .OlUF +80-20X lOOVDC CCR 
CAPACITOR-FXD .OlUC +80-2oX IOOVDC CER 

CAPACITOR-FXD .OIUF +80-20X IOOVDC CCR 
CAPACITOR-FXD .OlUC t80 -20X lOOVDC CCR 
CAPACITOR-FXD .OlUF t 8 0 - 2 0 %  lOOVDC CCR 
CAPACITOQ-CXD .O lU t  t8O-20% lO0VDC CER 
CAPACITOR-CXD .OlUF t8O-20X lOOVOC CER 

CAPACITOR-CXD .OlUF t 8 0 - 2 0 1  IUOVOC CCR 
CAPACITOR-PXD .OIUC t80 -20X 1OUVOC CER 
CpPACITOR-FXD .UlUF t 8 0 - 2 0 1  lOOVDC CCR 
NOT ASSIGNED 
NOT AS3IGhED 

NOT PSBIGhED 
CAPACITOU-FXD .OlUC +60-20X lOOVOC CCR 
CAPACITOR-FXD 350Uf+75-LOX 1bVOC AL 

010DE-Vvt IN5144  22PF 10% C4 lCb0-~1~ .3 .2  
DIODE-SWITCFIND JOV 50" 2N8 00-35 
DIODE.SsITCHING 3OV SOMA 2NS 00-35 
DIODE-SwITCHINO 30V ~ I I M A  2NS 00-35 
DIODEIPIU 

DIODElPlN 
OIODEIPIN 
DIODE-SWITCHING 30V SOYA 2'45 00.35 
DIODE.S~ITCHING 30V 5UMP 2NS 00.35 
0100~-SWITCHING SOV 50MA 2NB DO-35 
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Table 8-42. A4A5 Step  Gain, Replaceable Parts ( 2  of 3) 

Reference 
Designation 

Au15CRll 
A4A5CRl2 
A u A 5 C ~ i 3  

~ u a s t i  
AUASE2 
A4ASE3 
A4A5EU 
A4ASC5 

A4A5 tb  
AUASL7 
A4A5C8 
AUASCV 
AUA5LlO 

~ 4 ~ 5 E i i  
AUA~LIZ 
A4ASCl J 

AUASLl 
A4A5LZ 
AUASLJ 
AuA5L4 
A4A5L5 

44A5L6 
AUASL7 
AUASL8 
~ U A S L P  
44ASL10 

AUASL l l  
I 4 A S L l 2  
A 4 A 5 L l I  
~ 4 ~ 5 ~ 1 4  

A4A50l  
A415Q2 
AiIA503 
A 4 ~ 5 Q 4  
A4A505 

~ 4 ~ 5 0 6  
1 4 ~ 1 0 7  
A44508 
A4A509 
A415010 

A4A5011 
AUA5012 
A4A5Q13 
AUASQiU 
A4ASElS 

~ 4 ~ 5 0 1 6  
A 4 ~ 5 P 1 7  

1 4 1 5 ~ 1  
A4ASRZ 
A4A5R3 
AUA~RO 
AU A5R5 

A ~ A S R ~  
A4A5R7 
AUA5R8 
AUA5RV 
A445R lo r  

A u A 5 R i i  
44ASRl2 
A 4 ~ 5 R 1 3  
A415RlU 
A4A5Rl5 

A 4 ~ 5 R l b  
A4A5R17 
A4A5Rl8 
A4A5R19 
AOASRZO 

AUI5RZl  
14AsR22 
14A5R23 
AUA5R24 
A4A5R.25 

A u A 5 ~ 2 b  
A 4 ~ 5 R 2 7  
AOA5R20 
A4A9R29 
AUA5R30 

Mfr 
Code 
28480 
28480 
28480 

2 8 ~ 8 0  
28480 
28480 
28480 
28410 

28480 
28480 
28480 
28U80 
28U80 

28480 
29480  
28480 

28480 

28480 
28480 
28480 

28480 

28480 

28480 
28480 
28480 
28480 

04713 
28480 

28480 
04713 

28480 
28480 
28480 
04713 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 

24546  
02111 
24546 
24546 
19701  

24546 
24546 
24546  
24546 
24546 

24546 
28480 
28480 
24546  
24546 

24546  
2U546 
24546 
24546 
24546 

24546 
24546 
24546 
24546 
24546  

24546  
l V 7 0 1  
24546 
24546 
28480 

Mfr Part Number 

1901-1070 
1901-0040 
1901-0040 

9170-OOZP 
9170-0029 
9170-0029 
9170-0029 
9170.0029 

9170-0029 
9170-OU29 
9170-0029 
9170-0029 
9170-0029 

9170-0029 
9170-0029 
9170-9029 

9 1 4 0 ~ 0 0 9 6  

9100-1618 
9100-1618 
9100-1624 

9100-1618 

9100-16a4 

9100-1624 
9100-1624 
9100-1624 
910~.16i!U 

2NS179 
lB53-6015  
2N5179 
1853-6015 
2 ~ 5 1 7 9  

1853-0015 
1854-0404 
1 8 5 U ~ 0 0 1 9  
2N29U7A 
1854.0019 

1854-OU19 
1854-0019 
1854'0019 
1854-0019 
1854-0019 

1854-0019 
1894-OOL9 

c4 -1 /8 -~0 -2151-F  
43PlU3 
C4-1/8-TO-75Ol-F 
C4-1/8-TO-5112-? 
M P U C ~ / ~ - T O - V O ~ I - F  

~U- l /B.T0-1002-F 
C 4 - 1 1 8 - ~ 0 - 1 0 0 1 - ~  
C4-1/8*~0.1472- f  
C4-118-10-3831-f 
CU-l/B*TO.3851-F 

C 4 - 1 / 8 - T o - l 4 7 1 - ~  
0698-3260 
0698.3260 
~ 4 - 1 / 8 ~ ~ ~ - 1 0 0 L - F  
C4-1/8-TO-1002-? 

c4-118-TU-121R-F 
C U - 1 1 8 ~ 1 O ~ l O R O ~ F  
C4-1/8-T0-316R-F 
CU- l / l -TO-8295-F 
~ 4 - 1 / 8 - T 0 ~ ~ 1 5 1 - ~  

c u - i 1 8 ~ T 0 - 3 1 b R ~ *  
C4-l/B-TO-IORO-F 
~4-118-TO-8ZP5-F 
CY-1/8-TO-2151-F 
CU-1IB-TO-3161-F 

c 4 . 1 / 8 - ~ u - J l b l - *  
M~UC1/8-TU-bl91-F 
C4-1/8-10-31bH-F 
CU-l/U-TO-6192-r 
0b98-3Zb0 

HP Part 
Number 

1901-1070 
1901-0040 
1901-0040 

9170-0029 
9170-0029 
9170-0029 
9170.0029 
9170-0029 

9170-0029 
9170-0029 
9170-0029 
9170-0029 
9170-0029 

9170-0029 
9170-0029 
9170-0029 

9140-0096 

9100-1610 
0100-1618 
9100-1624 

9100. lb l8  

9100-1624 

9100-1624 
9100-1624 
9100-1624 
9100-1624 

1854-0345 
1853.0015 
1854-0345 
1853-0015 
1854-0345 

1853-0015 
1854-0404 
1854.0019 
1853-0201 
1854-0019 

1854-0019 
1854-0019 
1854-0019 
1854-0019 
1854-0019 

1854-0019 
1054-0019 

0698-0084 
2100-3103 
0757.0440 
0757-0458 
0757-0288 

0757-0442 
0757-0465 
0690.3156 
0698-3153 
0690-3153 

0757-1094 
0698-3260 
0698-3260 
0757-0442 
0757-0442 

0757-0403 
0757-0346 
0690-3444 
0757-0399 
0698.0084 

0698-3444 
0757-0346 
0757-0399 
0698-0084 
0757-0279 

0757.0779 
0757-0290 
0698.3444 
0757-0276 
0690-3260 

Q ~ Y  Description 

13  

DIODEIPIN 
DIODE-SWITCHING 3OV 5nMA 2NS 00-JS 
DIODE-SwITCHIhG 30V 50MA 2NS DO-35 

COR~.SHIELDING B C A D  
CORE-SHIELDING BEAD 
CORE-SHIELDING BEAD 
CORE-SHIELDING BEAD 
CORE-SHIELDING BEAD 

CORE-SHIELDING BEAD 
CORE-SHICLOINO BEAD 
CORE-SHIELDING BEAO 
CORE-SHIELDING BEAD 
CORE-SHICLDINO BEAD 

CORE-SHIELDING BEAD 
CORE-8HIELDING BEAD 
CORE-SHIELDING BEAD 

1 

3 

6 

3 
3 

1 
9 
1 

1 
1 
1 
1 

9 
3 
1 

2 

1 
8 

2 
3 
5 
Z 

2 

3 

3 

COIL-MLO l u H  l o x  pa50 ,155Dx.375LG-NOM 
NOT ASSIGNED 
COIL-MLD 5,bUH 10% 0.45 ,155DX.375LG-hOM 
COIL-MLD 5.6UH 10% W.45 .155010375LG-NOM 
COIL-MLD 30UH 5X Qmb5 .15gDX.375LG-NOM 

COIL-MLD 5,bUH L O X  Q.45 ,155DX.)75LG-kOM 
NOT ASSIGNED 
NOT ASSIGNED 
NOT ASSIGNED 
COILmMLD 30UH 5 %  Q 8 b ~  ,155DX.375LG-NDM 

COIL-MLD 30UH 5 %  0165 ,155DX.375LG-NOH 
COIL-MLD 3OUH SX Q.bS .155DX137SLG-NOM 
COIL-MLD 30UH SX Q.65 .1550~.37SLG-Noh 
COIL-MLD 3OUW 5% 0.65 ,155OX.375LG-NOW 

TPANSISTDP NPN EN5179 3 1  10 -72  PDm2OOMW 
TRPNBISTOR PNP 8 1  PDI~OOMW FT8500MHZ 
TRINSISTOR NPN 2N5179 S I  TO.72 P D . Z O O M W 0 4 7 1 3  
TRANSISTOR PhP 8 1  PDm2OOMW FTm5OOMHZ 
TRANSISTOR NPN 2N5179 8 1  TO-72 PDBZOOMW 

TRANSISTOR PNP 8 1  P0.2OOMW FT.500MHZ 
TRANBISTOR NPN 8 1  10-18 PD.3bOMH 
TRANSISTOR NPN 8 1  TO-18 PD.36OMH 
TRANSISTOR PNP ZN29V7A 8 1  10.18 PD84OOMW 
TRANSISTOR NPN 8 1  10-18 PD836OMW 

TRANSISTOR NPN 8 1  TO-18 pD.360MW 
TRPNSISTDR NPN 8 1  10-18 PDI3bOMW 
TRPhIISTDR NPN 8 1  TO-18 PDm56uMW 
TRPNSISTOR NPN 8 1  10-18 P D 8 3 6 0 M ~  
TRANSISTOR NPN 8 1  10-18 PDl36OMW 

1 TRANSISTOR NPN S I  10.18 P~m3bOMw 
TRANSISTOR NPN 8 1  10-18 PDm360MW 

REBISTOU 2,lSK 1% , 1 2 5 ~  * ~ C a u t - 1 0 0  
RE8ISTOR-TRMR lOK l o x  C SIOE-ADJ 17-TRN 
RESIJTOR 7.51 1% ,125N P TC80t-100 
RESISTOR 5 1 . 1 ~  1X ,125W F TCaOt-100 
RESISTOR 9 . 0 9 ~  1 %  , 1 2 5 ~  F T C . U * - ~ O O  

RESISTOR 1OK 1X , 1 2 5 ~  F T~.Ot.l00 
RESISTOR 1 0 0 ~  1X ,125r  P TC.01-100 
RESISTOR 1 4 . 7 ~  1X ,125b F TC.Ut-LOO 
RESISTOR 3,83K 1% ,125W F TCaOt-100 
R E S I S T O ~  3.83K 1X .125W F TC.O+-lOU 

RESISTOR 1147K 1 %  ,125h F TC.01-100 
RESISTOR 4 6 4 1  1X , 1 2 5 ~  F TCmOt-100 
RESISTOR Ub4K 1X ,125h F TC80+-100 
RESISTOR 1OK 1 %  , 1 2 5 ~  F TCaOt-100 
RESISTOR 1OK 1% , 1 2 5 ~  F TCIo t -100  

RESISTOR 1 2 1  1% , 1 2 5 ~  F TcaOt-100 
RESISTOP 10 1% , 1 2 5 ~  F TCmOt-lOil 
RESISTPR J l b  1X ,125W F TCaOt-100 
RESISTOR 82.5 1% ,125W F lCm0 i -100  
RESISTOR 2 . 1 5 ~  1% , 1 2 5 ~  F Tc.01-LOO 

~ E S I S T O R  316  1 X  ,125d F TC*U+-100 
RESISTOR 10 1X ,125Vq F TC80r-100 
RESISTFR 82.5 1% ,125e F TCaOt-LOO 
RESISTOR 2.15K 1% , 1 2 5 ~  F TCaOt-100 
RESISTOR 3.lbK 1~ ,125. F TC8ut-100 

R E S I S T O R  J.lbK 1X ,125c C TC-01-100 
RESISTOR 6 . 1 9 ~  1% ,1251  F TcaOt-100 
@ESISTOR 316 1% ,125*1 F TC.O+-100 
RESISTCR b1.9 1% ,125R F TCmOt-LUO 
RE91STOR Ub4K 1 %  , 1 2 5 ~  F TC iU t -100  

Scans by ArtekMedia © 2008

Scans by ArtekMedia © 2008



Replaceable Parts 

Table 8-42. A4A5 Step Gain, Replaceable Parts (3 of 3) 

Replaceable Parts 

See introduction to this section for ordering information 

8-29918-300 

Reference 
Designation 

A4A5R31 
AOA5R32 
A4A5RS3 
A4A5R34 
A ~ A S R ~ ~  

AqASRSb 
A 4 ~ 5 R 3 7  
A 4 ~ 5 R 3 8  
A4ASR39 
A4AsR40 

AeA5R41 
A415R42 
A4A5R43 
AUA5R44 
A4A5R45 

AUA5RUb 
~ 4 ~ 5 R 4 7  
A4A5RU8 
AUA5R49 
A4A5RIO 

AUA5R51 
A4ASR52 
APA5R53 
AuA5R54 
AUASRY5 

A415R56 
A@ASR57 
A4ASR58 
l 4 A 5 ~ 5 9  
AUA5RbO 

AYA~RLI 
A4A5Rbl. 
A4A5RbJ 
A4A5Rb4 
A4A5R65 

A4A5Rbb 
A4A5Rb7 
A4A5Rb8 
A4A5Rb9 
AuASRTo* 
A4A5R7 1 
A4A5R72- 
A4A5R79 
A4A5R80 
A4A5R8 1 
A4A5R82 
A4A5R83 
AuASRIV 
A 4 ~ 5 R 8 5  
A415R86* 
AaA5RS7 
4 ~ 4 5 R 1 8  

AgA5R89 
ApA5R90 
A4A5RVl 
A4A5R92 
A4A5R93 

A4A5R94 
bYA5R95 
A4A5RQb 
A4A5R97 

A4A5TP1 
A4A5TP2 
A4A5TP3 

A4A5U1 

A4A5VR1 

A4A5Y 1 

HP Part 
Number 

0757-0210 
2100-3056 
2100-3163 
0757-0465 
0698-3132 

0757-0180 
0757-0276 
0757-0401 
0757-0290 
0698-3444 

0757-0394 
0698-3160 
0117-0280 
1100-3056 
0757-0280 

0757-0420 
0751-0276 
0757-0394 
0757-0290 
0698-1444 

2100-3161 
0698-3260 
07S7-0280 
2100-3056 
0757-0420 

0757-0280 
0757-0430 
0757-0442 
0698-0084 
0698-3260 

0757-0403 
0698-0004 
0757-0397 
0757-0280 
0757-0442 

0757-0442 
0698-0084 
0198-3260 
0757-0395 
0757-0280 
0757-0400 

0757-0280 
0757-0442 
0757-0442 
0698-0084 
0698-3ZbO 
0757-031 6 

0698-3418 
0757-0117 

0757-0280 
0757-0442 
0757-0280 
0757-0465 
0757-0180 

0757-0401 
0757-0346 

1251-0600 
1251-0600 
1251-0603 

1826-0261 

1902-3104 

0410-0671 

86701-40001 
6960-0016 

3 
I 

1 

2 

2 

2 

1 

I 

7 
1 

1 
1 1  

1 

1 

I 
1 

1 

3 

1 

1 

1 

Mfr 
Code 
24546  
02111 
01111 
24546  
24546 

24546  
24546 
24546  
19701  
24546  

24546  
28480 
24546 
01111 
24546 

24546  
24546 
24546  
10701 
24546  

02111  
18480  
24546  
01111 
24546 

a4546 
1 4 5 4 6  
24546 
24546  
20480 

24546 
74546 
24546 
24546 
24546 

2454b  
24546 
2848b 
24546  
24546  
24546 

24546 
24546 
24546 
24546 
21480 
24546  

24546  
24546 

245U6 
24546  
24546 
24546 
28480  

24546 
24546  

28480 
28480 
28480 

28480 

28480 

28480 

28480 
28480 

Description 

RESISTOR l u  1% a125* F TC*Ot-LOO 
RESISTOR-TRNR 5K 10% C SIDE-ADJ 17-TRN 
RESISTOR-TRMR 1M 20% C SIDE-ADJ 17-TRN 
RESISTOR lOOK I X  ,125W F TCWOt-100 
RESISTOR 2 6 1  I X  .lZSW F TCsOt-100 

RESISTOR 1K 1% l 2 5 D  F TCWOt-100 
RtiSI8TOR b1,P li ,1251 C TC.01-100 
RESISTOR 100 1 1  ,125W C TcmOt-100 
RESISTOR b.lVK 1X ,125W F TC.0t-100 
RESISTOR 316  1X ,125P F TC*Ot-100 

RESISTOR 51.1 1 1  , 1 2 5 ~  F TCwOt-100 
RESISTOR Ub4K l X  ,125k f TC*O+-LOO 
RESISTOR 1K 1 1  ,125W F TCmOt-100 
RESISTOR-TRMR 5K 10% C SIDE-ADJ 17-TRN 
RESISTOR 1K 1X ,125W f TCwOt-100 

RESISTOR 750 1X , 1 2 5 ~  C TC*Ot-IOU 
RESISTOR 61.9 1% , 1 2 5 ~  F TC.0)-100 
REIISTOR 51.1 LX , 1 2 5 ~  F T C * O + ~ I O O  
RESISTOR 6,lPK 1% ,125W f TC*0t-100 
RE8ISTOR 316  1X ,125W F TC*Ot-LOO 

RESI8TOR-TRMR 2OK LOX C 8IDE-ADJ 17-TUN 
RESISTOR 464s 1X ,125W F TCWOt-100 
RE818TOR 1K 1% l25W F TCWOt-100 
RLSISTOR-TRMR 5; I o X  C SIDE-ADJ 17-TRN 
RESISTOR 750  1X ,125W lC*Ot -100  

RE8IBTOR 1K 1X l25W F TC*Ot-100 
~ ~ 8 1 8 ~ 0 ~  5 . 1 1 ~  i x  , 1 2 5 ~  f T C * O + - ~ O O  
RE818TOR 1OK 1X ,125L F TcwOt-100 
RESISTOR 2.lSK 1X , 1 2 5 ~  F TC*Ot-100 
RESISTOR 4b4K 1X ,125W F TC*Ot-100 

RESISTOR 1 2 1  1 1  ,125W F TC*Ot-100 
RESISTOR 2 15K 1X 125W TC*O+-100 
RESISTOR 68.1 IX . i 2 5 1  F T C * O + - ~ O O  
RESlSTOR 1K 1% , 1 2 5 ~  F TtwOt-100 
RESISTOR 1OK 1X , 1 2 5 ~  F TCWOt-100 

RESISTOR 10s 1X ,115W F TC.U+-100 
RESISTOR 2.15U 1X 125R F TC*Ot-100 
R E ~ I S T O R  YLYK 1% . i 2 5 k  F TC.O+-100 
RE818TOR 56.2 1X , 1 2 5 ~  F TCWOt-100 
RESISTOR I K  l X  ,125R F TCmOt-100 
RESISTOR 90.9 1% .125W F TC=O+-100 

NOT ASSIGNED 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 2.15K 1% .125W F TC:O+-100 
RESISTOR 464K 1 1  ,125W F TC.0t-100 
RE818TOR 42.2 1% . 1 2 5 ~  F TC*0+-100 

.FACTORY SELECTED PART-NORMILLY OPEN 
RESISTOR 147 1X 125W F TC.0t-100 
RESISTOR 1.S3K I; ,125W F TC*Ot-100 

RESISTOh i K  i X  ,125W F TCmot-100 
RESISTOR 10K 1 %  ,125n F TCw0t-100 
RESISTOR LK 1X , 1 1 5 ~  F TcwOt-100 
RESISTOR 100K 1X ,125W F TC.01-LOO 
RESISTOR 31.6 1X ,125h F TC*Ot-100 

NOT 4 s s I G W D  
NOT ASSIGNEO 
RESISTOR 100 IX , 1 2 5 ~  F T C * U + - ~ O O  
RESI3TOR 10 1% .125* F TC*O+-100 

TERMIWL-TEST POINT 
TERMIN4L-TEST POINT 
TERMIN4L-TEST POINT 

I C  7 4 1  OP AMP TO-99 

DIODE-ZNR 5.62V 5% 00-7 PD=.W TC=+.016% 

CRYSTAL, 1, .WHZ 

A4A5 MISCELLANEOUS PARTS 

EXTRACTOR, PC BOARD 
PLUG-HOLE .125" D I A  

Mfr Part Number 

C 4 - 1 / 8 ~ T U ~ 1 0 0 1 ~ f  
43P501 
43PlOS 
C4-1/8-TO-1003-f 
~ 4 - 1 / 0 - ~ 0 - 2 6 1 0 - C  

C4-118-10-1001.f 
CU- l l8-TO-6192-F 
cP-l/8-TO-101-F 
~ F 4 c l I 8 - T O - b l V 1 - f  
C ~ - I / 1 ~ T 0 ~ 3 1 b A - f  

C4-1/8-TO-5lRl -F 
0698-)a60 
~ 4 - l I 8 - ~ o - l o o l - f  
43P502 
~ 4 - i / 8 - T 0 - 1 0 0 l - f  

C4-1/8-T0-751-f 
~4 -1 /8 -TO-b l9O-F  
C4-118-10-51131-f 
~ f 4 ~ i l ~ ~ ~ 0 ~ b l ~ l ~ f  
CU-1/8-TO-3lbR-f 

43P203 
0698-3260 
C&!-l/8-T0-1001-f 
4 ~ ~ 9 0 2  
C U - ~ / ~ - T O - ~ S ~ - F  

~ 4 ~ 1 / ~ - ~ 0 - 1 0 0 1 - f  
C4-1/8-TO-5111-? 
~4 -118-TO-1001- f  
C4-1/6-T0-2151-p 
0698-3260 

C4-1/8-T0-12lR- f  
C4-1/8~TO-2151-F 
CU-I/8-!0-68Rl-f 
CU-I/@-TO-1001-F 
CU- l /8 - t0 -1002-?  

C4-1/8-TO-1002.f 
~ 4 - 1 / 8 - f 0 - 2 1 B l - f  
0698-3260 
C4-1/6-T0-56R2-F 
C 4 - 1 / 8 ~ ~ 0 ~ 1 0 0 1 - ~  
C4-118-TO-90R9-F 

C4-1/8-TO-1001-F 
C4-1/8-TO-1002-F 
C4-1/8-TO-1002-F 
C4-118-TO-2151-F 
0698-3910 
~ ~ - 1 / 8 - i 0 - 4 2 ~ a - .  

C4-1/B-TO-I47R-f 
C4-1/8-T0-1'31-F 

C U ~ l ~ ~ ~ ~ u ~ 1 0 0 1 ~ f  
Cg-l/8-TO-lOOZ-f 
~ u - 1 / 8 - i 0 - 1 0 0 1 - ~  
C4-1/8-TO-1003-C 
0757-0180 

C4-1/8-TO-IOl-F 
CU-I /~-TO-IORO-F 

1251-0600 
1251-0600 
1251-0600 

1826-0261 

1902-3104 

0410-0671 

86701-40001 
6960-0016 
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Dk~itally Remastered by ArtekMedia @ 2#2-2006 

ATTENLATOR-  
i F  /!Of' !F  ,/,L7113 

BANG W/l iTH FILTCR I F  '//OK0 M C T H i R B O A 9 D  
M o T H T Y E ~ A Y ~ ,  - 'SHE :lr/,',c i / , . ; - ~  --. ? F i  ),, - - . -s i i l6-  r - - -  J? T C \  E*?-ER 0 : i d i i  CCNJERTE" - ~ 

/i V/DCO M O T n l C R B O A P 7  
- - - - 7 -- - 

!8 1 [ A ~ A I O  I A4Ali: m 4 ~ 6 A l  ~ 4 ~ 1 0  

A4A5 STEL: G A I N  /z /z 

I-- -1 I 

I FREQ 
ZERO + * 

/F CONTROL r - - 
5ANP WID TH 
F/LTER 
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Dk~itally Remastered by ArfekMedia O 2002-2006 

ON -+13V 
O F F  - 0 V  

Q C l O  
F R E Q .  
Z E R O  

COARSE 

A4A5 
STEP GAIN 

u 
A A A 

Figure 8-1 33. A4A5 Step Gain, Cotnporzent Locatio~zs 

8-302 
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Dti~itally Remastered by ArtekMedia @ 2002-ZU06 

<< ' .?% 
L .f I -- -- -- -- -- -- -- -- 

0 " , L / " ) < C  - - , - 8 -r,; -- - ' 

- -- a - . ;"- - - 

S L E  A 3 7 5  7 v 

.a. AC J /GNAL 3 0 m v  PHI, 
P C  B I A S  f bVDC 

i zJ ;wYp-p I  
- 14 .7V - fRE5  B W  b SKU= .-~~- + SEE NOTE '0 

Q 2TEP GAIN :SdB +GAL RZ 2 
0 

+Yh 

f i 5VF3 

Z E R O  

i Z 6  
>-IOdBm 

+5dBm ? ZdB (200 mdp-p) 
o i r o  mvp-p) i z 3  

82.5 

%r 
zr0/ $;;:o 

0 0 

PI -80~) @ 3TEP GAiN ZGdB-i @ JTEP GAIN 20dB  - 2  
SGIO 

O, POWER SUPPLIES 

+/5 v--/ t /5 V f Z  f /5 VF3 

PZ-l91/N) 
t lSVF4 

t15V  
-CP4 
- 0 . ~ 2  

6 
/--- +!OV TEMPERATURE COMPENSATING SOPPLY 

I10 VF c 

0 110vF1 SG20.2 

PI -5 /OUT)  
7 

t 
t i0 V F  

P I - I - 4 , 6  

-- -- 
S E R / A L  P R E N X  /836.4 OtlTE:APH,L 1978 
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D&ita/ly Remastered by Artekhfedia @ 2&?2-2006 

r ~ ' A d E H  F O R  ; ? M P L E T E  D F F i F E h C E  
D E l  S L / T O R .  

2 ,  i/*LE3Z CTHE9WISE IIUDI_^ATED: 

Q FOR />'4NGF O/ VAi U f S  

4 .  MNEMONICS TABLE: - ~ - 

I M N E M O N ~ C  D E S C R I P T I O N  

ATTENUATION 5 d E  
ATTENUATION VARIABLE 

FRONT PANEL CONTROL ( A G I O  1 S T E P  GAIN , O d B  
54  2 0 - 1  STEP GAIN 2 O d B  -I 
S G B O  -2 S-EP GAIN PO dB  -1 
S W I T C H  L O W =  DOWN CONYERrING 

M T W S  8d4RD 

6. INJTRUMCUT CCWfMOL SSTnN6.5 FOR ALL M € A 5 -  
YREMENTJ OV 7M,5 8 0 4 8 0  AREAS F O U W S  : 

z u s r . u . u m T  P R E S E ~ .  . . 
CENTER FREQUENCY. . . . 2 0  M*. 
FR€@u~NCY 5PdN . . . . . 0 Y r  
AT7&NUAT/OU. . . . . . . . . 0 d B  

7 3 0 0 r Y  PSAX(5COPU PAWE M Y  LOlD THE 

C/#CU/f, MrV<Nb ICCUR4TE MEASURbMENr 

D / r m c u L r  ) 

8 STEP G A I N  TRUW TA8L F : 

P' A0 0 - /5 9d6 ATTTNUA TOR CONTROL TABLE. 

RE:LREMCP L EYEL CONTROL LINES 
A i d 6  A4dB ABdB 

. -- 

SG.20-/ 

Figtire 8-1 34. A4A5 Step Gaitl, Schematic Diagram 

8-30318-304 

REF61EXCE LC"€' 

RSS BWS I K#z 

S C / O  I106 I>I,YI>ISV Ib75vI ov lb7svI ov 1>7sv1 ov 

- ,O dB,&, 

LOG 

5620-2 

-30 

>bSV 

LOG 

- 40 

IBSV 

-20 

>RSV 

>4.5 r8sv>a,Sv 

-60 

>8.sY 

OV OV O V  IRrV 

-70 

OV 

X I ~ Y  

5 -80 

>B.sV 
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For narrow (< 1 kHz) bandwidths, A4A6A1 Up Converter Assembly converts the 3 MHz IF signal from 
A4A7 3 MHz Filter to a 21.4 MHz IF signal and sends it to  A4A5 Step Gain. For wide ( 2 3  kHz) band- 
widths, the 2 1.4 MHz from A4A6A2 Down Converter is amplified and sent to  A4A5. 

Variable Gain Amplifier @ 

The Variable Gain Amplifier has about 6 dB of gain to compensate for the loss incurred by the 50-Ohm 
Driver in A4A6A2, which converts the 2 1.4 MHz IF signal into a 50fl system. 

For wide ( 2 3  kHz) bandwidths, the SWITCH line goes to  +15V, which turns Q6 off. This forward biases 
CR3 (the current is sunk through the LO Driver and Buffer Amplifier) and reverse biases CR2, allowing 
the 2 1.4 MHz IF signal to  pass through CR3 and then t o  A4A5. 

For narrow (< 1 kHz) bandwidths, the SWITCH line goes to lV, turning Q6 on. The collector of Q6 goes to  
about +15V, which turns the LO Driver on, forward biases CR2, and reverse biases CR3, breaking the path 
from the Variable Gain Amplifier. 

LO Driver and Buffer Amplifer @ 

This circuit is only on for bandwidths <1 kHz. It consists of an emitter follower (Q7) driving a common 
base stage (Q8) which in turn drives a common emitter stage (Q9). The ~o l t agks  and signal levels are in- 
dicated on the schematic. 

Mixer @ 

The Mixer is double balanced and has about 6 dB conversion loss. It mixes the 3 MHz IF signal from A4A7 
with the 18.4 MHz LO signal from the LO Driver and Buffer Amplifier to produce a 21.4 MHz signal 
through the 21.4 MHz Bandpass Amplifier to A4A5. 

21.4 MHz Bandpass Amplifier @ 

This is a common emitter amplifier with about 7 dB of gain. It is preceded by a wide (BW - 5 MHz) band- 
pass filter (R61, C32 and L2) and followed by a narrow (BW = 10 kHz) bandpass (TI, Y1, L8, and R60). 
The wide filter attenuates harmonics of the 18.4 MHz LO, and the narrow filter attenuates the fundamen- 
tal of the 18.4 MHz LO. 18.4 MHz NULL adjustment C3 1 compensates for the case capacitance of the 
crystal. The crystal Y 1 and inverting transformer TI are driven by an emitter follower Q4. The output 
emitter follower is turned on and off by the SWITCH line. 
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For resolution bandwidths < 1 kHz, A4A6A2 Down Converter converts the 2 1.4 MHz IF signal from A20 
Third Converter down to a 3 MHz IF signal. For resolution bandwidths 2 3  kHz, the 21.4 MHz is not 
converted but is sent through A4A6A1 Up Converter to  A4A5 Step Gain. 

Switch @ and 500hm Driver @ 

For bandwidths 2 3  kHz, the SWITCH line is + 15V and 4 7  is off. R38 in the LO Driver and Buffer 
Amplifier pulls the collector of 4 7  to less than OV. This forward biases CR3 and reverse biases CR5, pass- 
ing the 21.4 MHz IF signal to the 50 Ohm Driver, where it is converted to a 5052 system (6 dB loss) and 
sent to  A4A6A1. 

For bandwidths I 1 kHz, the SWITCH line is OV, turning 4 7  on. The collector 4 7  goes to almost + 15V, 
which turns CR5 on (shorting any signal that might pass through CR3) and CR3 off. 4 7  also turns the LO 
on. 

LO Driver and Buffer Amplifier 0 
This circuit is only on for bandwidths < 1 kHz. It consists of an emitter follower 4 6  driving a common 
base stage Q5, which in turn drives a common emitter stage Q2. The proper bias voltages and signal levels 
are shown on the schematic. 

Mixer and Driver 0 
Q1 is an emitter follower driving a step-down transformer. The turns ratio is about 4 1/2 to 1, which yields 
a 12 dB loss and drives the Mixer from a low impedance. The Mixer has an additional 5 dB loss. 

3 MHz Bandpass Amplifier @ 

This amplifier compensates for the losses of the transformer T1 and the mixer M1. The filter at  the output, 
consisting of L5, C22, and R52, has less than 1 dB of loss at  3 MHz. 
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A4A6 DOWNlUP CONVERTER ,TROUBLESHOOTING 

If the resolution bandwidths less than 3 kHz are not working properly, the fault is most likely on the 
Down/Up Converter or the 3 MHz Bandwidth Filter boards. 

If only noise is displayed, check the voltage on the SWITCH control lines. If the SWITCH line is working, 
the 18.4 MHz LO signal levels should be tested. The 18.4 MHz Oscillator is located on the A4A5 Step Gain 
board. 

A4A6A2R33* may have to  be changed if mixer A4A6A2U1 is replaced. See Section V for the correct 
procedure for selecting this value. 

Note that the SWITCH control line voltage is different on the A4A6A1 Up Converter board. This is due to  
a 100Q resistor, R4, on the A4A10 IF Video Motherboard. 
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Table 8-44. A4A6 DownlUp Converter, Replaceable Parts ( I  of 4 )  

Mfr 
Code 

28480 

28480 
28480 

28480 

28480 

2 i 4 8 0  
28480 

28480 

28480 

28410 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 

28480 

74970 
73136 

28480 
2eue0 
28480 

28980 
28480 
28480 
28480 
28480 

28480 
28480 

28480 
28480 

28480 
28480 

28480 
28480 

28480 
02036 
02036 
28480 
28480 

02036 
28480 
28480 
28480 

Reference 
Designation 

A4Ab 

A4AbJ1 
AaAbJZ 

A4A6A1 
A4AhAlCl  
A4AbAlCR 
A4AbAlC3 
A4AbAlC4 
AYAbAlC5 

A4AbAlCb 
AUAbAlC7 
A4AbAlC8 
A4AbAlC9 
A4AbAlClO 

A 4 A b A i C i i  
A4AbAlCl2 
A4AbAlC13 
A 4 ~ 6 A l C 1 4  
A4AbAlClS 

A4AbA1C16 
A4AbAlC17 
A 4 ~ h A l C l 8  
A4AbAlCl9 
A4AbAlCZO 

A4AbAlC21 
A4AbAlc22 
A4AbAlC23 
APAbAlCPV 
AQAbAlCP5 

APAbAlCZb 
A4AbAlC27 
A4AbAlC28 
A4AbAlC29 
A 4 ~ 6 ~ 1 ~ 3 0  

A4AbAlC31 
A4AbAlC32 

A ~ A ~ A I c R I  
A4AbAiCR) 
A4AbAlCR3 
14AbAlCR4 

A4AbA lE l  
A4AbAlC2 
A4AbAlE3 
A 4 ~ b A l C 4  
AOAhAlE5 

A4AbAlEb 
AaAbAlE7 

A ~ A ~ A ~ L I  
AuAbAlL2 
AOAbAlL1 
A4AhAlLU 
A4AbAlL5 

A4AbAlLb 
A4AbAlLT 
AOAbAlL8 
A4A6AlQ1 
A4A6AlQ2 
A4A6AlQ3 
A4AbAlQ4 
A4A6AlQ5 

A4A6AlQ6 
A4A6AlQ7 
A4A6AlQ8 
A4A6AlQ9 

Mfr Part Number 

85662-60018 

1250-0990 
1250-Oh90 

86701-40001 

0160-2055 

0160-4084 
0160-2055 

Olb0-2055 

0160-4084 

0160-2055 
0160-2055 
OlbO-205s 

o l b 0 ~ 2 0 5 5  
OlbO-2055 
Olb0-2055 
0160-2055 
0160-3055 

0160-2055 
0160-2055 
0160-2055 
0160-2055 
0160-2055 

0160-2055 
0160-2244 

OlhO-205s 

117-0103-195 
D M ~ ~ F P U ~ J O ~ O O W V L C R  

1901-0047 
1901-0047 
1901-0047 

9170-0069 
9170-0029 
9170-0029 
9170-OU29 
9170-0029 

9170-0029 
9170-0029 

9140-0112 
9100-1611 

9100-1624 
9100-1620 

9140-0112 
9100-1618 
1854-0019 
2N3251 
21.15179 
1854-0019 
1854-0247 

2N3251 
1854-0019 
1854-0019 
1854-0019 

HP Part 
Number 

85662-60018 

1250-0690 
1250-0690 

8 6 7 0 1 - 4 0 0 0 1  

OlbO-2055 

0160-4084 
0160-2055 

01  60-2055 

0160-4084 

0160-2055 
OlbO-2055 
0110-2055 

0160-2055 
OlbO.2055 
0160-2055 
0160-2015 
0160-2055 

0160-1055 
0160-2055 
0160-2055 
0160-2055 
OlbO-2055 

01bO-2055 
0110-2244 

0160-2055 

0121-0453 
0140-0199 

1901-0047 
1901-0047 
1901-0047 

9170-0029 
9170-0029 
9170-0029 
9170-0029 
9170-0029 

9170-0029 
9170-0029 

9140-0112 
9100-1611 

9100-1624 
9100-1620 

9140-0112 
9100-1618 
1854-0019 
1853-0007 
1854-0345 
1854-0019 
1854-0247 

1853-0007 
1854-0019 
1854-0019 
1854-0019 

Qty 

1 

2 

1 

18 

2 

1 

1 
1 

3 

7 

2 
1 

1 
1 

1 
5 
2 
1 

1 

Description 

DORNlUP CONVERTER ASSEMBLY 
(INCLUDES AUAbA1 UP CONVERTER D 44AbA2 

DOhN CONVERTER) 

CONCLCTOR-RF gMB M SGL-HOLE-CR SO-oHM 
CONNECTOR-RF 8M8 M sGL.IiOLE.FR SO-OHM 

AUAb Ml8CELLANEOUB  PART^ 

EXTRACTOR, PC BOARD 
BOARD ASSY UP CONVERTER (P/O A4A6) 
NOT A ~ S ~ ~ N E D  
CAPACITOR-FXO ,OlUF r8O-ZOX lOOVDC CER 
NOT ASlIGNED 
CAPACITOR-FXD .lUF t - 2 0 %  SOVDC CER 
CAPACITOR-FxD .OlUC 180-203 IOOVDC CER 

CAPACITOR-FxD .OlUC t80 -20% 1OOvDC CER 
NOT ASSIGNED 
NOT PSSIGNED 
CAPACITOR-CXD . ~ U C  t - 2 0 %  SOVDC CCR 
NOT bS8IGNED 

CAPACITOR-FXD ,oIUP r80-20X 1OOVDC CER 
CAPACITOR-CXD ,OLUF +BO-20% ~ O O V O C  C C R  
CAPACITOR-CXO .OlUC r80 -20% lOOVDC CER 
NOT ASSIGNLO 
NOT Al l IONED 

CAPACITOR-FXD ~ O ~ U F  t80-ZoX looVDC CER 
CAPACITOR-FXD . O ~ U F  reo -zox  1 0 0 ~ ~ ~  CER 
CAPACITOR-FXD .OlUF +80-20X lOOVDC CtR 
CAPACITOR-FXD ,olUF r8O-ZOX lOOVDC CER 
~ A P A C I T O R - F x D  .OIUF t 8 0 - 2 0 %  ~ O O V O C  CCR 

CAPACITOR-FxD .OlUC t8U-20% lOOVOC CER 
CAPACITOR-CXD .OlUF t 8 0 - 2 0 %  lOOVDC CER 
CAPACITOR-CXD ,OlUF r80-20X lOOVDC CER 
CAPACITOR-FXO .OlUC t8O-20% 1OOVDC CER 
CAPACITOR-FWD .o iUF r80 -20% l 0 0 V D t  CER 

CIPACITOR-FXD .oIUF r80-20X lOOVDC CER 
CAPACITOR-FXD 3PF +-.25PF SOOVOC CfR 
NOT ABllGNED 
NOT ABSIONED 
CAPACITOR-FXD .OlUF +do-2OX lOOvDC CER 

CAPACITOR-V TRMR-AIR 1.3-5.4PC 25OV 
CAPACITOR-CXD 240PF +-5% 3OOVDC MICA 

NOT ASSIGNED 
DIODE-SRITCHINO ZOV 75rA lONS 
DIODE-SNITCHING 20V 75MA ION8 
DIODE-SWITCHINO 2OV 7SMA lUN8 

CORE-SHIELDING BEAD 
CORE-SHIELDING BEAD 
CORE.SHIELDING BEAD 
CORE-8HlCLOING BEAD 
CORE-8HIELOIkO BCAO 

CORE-SHIELDING BEAD 
CORE-SHIELDING BCAD 

COIL-MLD 4.7UH 10% Or33 .15SDX.$75L~-k0M 
COIL-YLD 22oAH 20% 0.50 ,155DX,J?5LG-NOM 
NOT ABBIGNED 
COIL-MLD 30UH 5% Q.65 ,155DX,375LG-NOM 
COIL-*LO 15UH 10% 0365 .155DX.375LG-NOM 

NOT PSSIQNEO 
COIL-MLO 4 . 7 U ~  10% 0.33 .155DX,375LG-hOM 
COIL-MLD 5,bUH 10% P.45 ,L~SDX.J?~LG-NOM 

TRANSISTOR-NPN 5 1  TO-18 PD=360MW 
TRANSISTOR-PNP S I  TO-18 PDz360W 
TRANSISTOR-NPN S I  TO-72 PD-20OMW 
TRANSISTOR-NPt.1 S I  TO-18 PDz360MW 
TRANSISTOR-NPN 5 1  TO-39 PD=lW 

TRANSISTOR-PNP S I  TO-18 PD-360MW 
TRANSISTOR-NPN S I  TO-18 PD=360MW 
TRANSISTOR-NPN 5 1  TO-18 PD-360MW 
TRANSISTOR-NPN 5 1  TO-18 PD-360MW 
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Table 8-44. A4A6 DownlUp Converter, Replaceable Parts (2  o f  4) 

Reference 
Designation 

A4AbAlRl  
AUAbAlRI 
AOAbAlR3 
A4AbAlRP 
AUAbhlR5 

A4AbAiRb 
APAbAlR7 
AVALAIRI 
A4AbAlR9 
A4AbAlRlO 

A 4 A b A l R l l  
AOAbAlR12 
A V A ~ A I R L S  
A4AbAlRl4 
AuAbAlR15 

A a A b A i ~ l b  
A4AbAlRl7 
A4AbAlRl8 
A4AbAlRl9 
A4AbAlR20 

AuAbAiR21 
APdbAlR22 
A4AbAlR13 
AUAbAlR24 
A4AbAlR25 

AUAbAlRZb 
AUAbAlR27 
AUAbAlR28 
AUAbALR29 
A4AbAlRIO 

AUAbAlR31 
AOAbAlR32 
A4bbAlR33 
A4AbAlR34 
A44bAlR35 

A4AbAiR3b- 
A4AbAlR49 
AOAbAlRSO 
AaAbAiR5i  
AUAbAlR52- 
A4AbAlR59 

IUA~AIR~O 
A P A ~ A I R ~ I  

A4AbAlTl  

A 4 ~ b A l T p l  
A4AbAl IP2 
A4AbAlTP3 
A 4 A 6 A l U l  
A4AbAlYl  

Mfr 
Code 
24546 

24546 
24546 

24546 

24546 
24546 

24546 
24546 
24146 
24546 

24546 
24546 
24546 
24546 
24546 

26480 
28460 
24546 
24546 
24546 

24546 
24546 
2454b 
02111 
24546 

2454b 
24546 
2454) 
24546 

2454b 
24546 

24546 
14546 

28480 

28480 
28480 
28480 
28460 

28480 

Mfr Part Number 

C4-1/8-TO-lOl- t  

CU-1/8-TO-I47l - t  
c4-1/8-10.1003-~ 

C4-1 /U-TO-5 l l l - r  

C4-1/8-TO-237R.F 
C4-1/8-TO-90R9-V 

C4-1 /8 -T0-3 lb l - t  
~ 4 - 1 / 8 ~ ~ 0 ~ 1 1 b l - t  
C4-l/8-TO-1003-P 
C4-1/8-t0-1001-F 

C4-1/8-T0-1331-F 
~4-1 /8 -T0-1002-F  
~ 4 - l / U - t O - l O O 2 - f  
C4-1/8-T0-1001-F 
C4-1/8- t0-100l-F 

0 7 5 7 ~ 0 1 8 0  
0757-0180 
CS-l/I-TO-1ORO-t 
~ 4 - 1 / 8 - T O - 5 l l U - t  
~ 4 - 1 1 8 m t 0 - 1 0 0 1 - ~  

C4- l /@-T0-51R l - t  
C4-1/8-TO-6811-C 
C4-1/8-T0-1002-t  
4 3 ~ 1 0 a  
C4-118-TO-178R-F 

C4-1/8-T0.b8iR-F 
C 4 - 1 / ( ~ T 0 ~ 1 0 R O ~ F  
CU-1/8-TO-IOOL-t 
~ 4 - 1 / 8 - T 0 - I l b R - C  

C4-1/8-TO-1002-t 
C4-1/8-T0- lb22-F 

~ 4 - L I B - T O - 5 l l R - F  
~ 4 - 1 / 8 - ? 0 - l O l - F  

85bbZ-80002 

1251-0600 
1251-0600 
0955-0084 
0010-1028 

6960-0016 

HP Part 
Ni.lmber 

0757.0401 

0717-1094 
0757-04)s 

0757-0438 

0b98-3442 
07S7-0400 

0757-0279 
0757-0219 
0751-0465 
0 7 ~ 7 - 0 2 8 0  

0757-0117 
07S7-0442 
0757.0442 
0757-0280 
0757-0280 

0717-0180 
0757-0180 
0757-0346 
0757-0416 
0757-0280 

0757-0394 
0797-0439 
0717-0442 
2100-3154 
0198-3419 

0797-0419 
0757-034b 
07S7-0442 
0698-3444 

0757-0442 
0757-0447 

0717-0416 
0757-0401 

81bb2-SOOC 

1251-0100 
1251-0b00 
0955-0084 
0410-1029 

6960-0016 

Q ~ Y  

2 

1 
2 

1 

1 
1 

2 

4 

1 
S 

2 

2 

1 
1 

1 
1 

1 

1 

1 

1 

2 

1 
1 

1 

Description 

RESISTOR 100 1% ,lZSW F TC.O+-100 
NOT ASSIGNED 
NOT ABSIGNED 
RESISTOR 1.47K 1X ,125'Y F TCmOt-100 
RESISTOR loOK I X  ,125H F Tc80+-100 

RESISTOR 5 , l l K  1X ,125W F TC80+-100 
NOT bSSIGNLD 
NOT bSSIGNED 
RESISTOR 237 1X 125W F TC80+-100 
RESISTOR 90.9 1 ~ ~ ~ 1 2 5 ~  F ~ C 8 0 + - 1 0 0  

NOT ASIIGNED 
RESISTOR 3.lbK 1% ,125W F TC.O+-LOO 
RESISTOR 3 . 1 6 ~  1X , 1 Z 5 ~  F TCIO+-100 
RESISTOR 100K 1X , 1 2 5 ~  F ~ C 8 0 t - 1 0 0  
RESISTOR I K  1X ,125W F TC80t-100 

RESISTOR 1.33K l X  , 1 2 5 ~  ? TC.0+-100 
RESISTOR 10K 1% , 1 2 9 ~  ? TCDOt-100 
RESISTOR 10K 1X ,12SP F TC80t-100 
RESISTOR 1K 1% .lZSN F TCaOt-100 
RESISTOR 1K 1% , 1 2 5 ~  F TCmOt-100 

RESISTOR 31  b 1X ,125N F TC.o+-loo 
RESISTOR 31:b I X  . l Z s k  F TClOt-100 
RESISTOR 10 1% ,125W t TC80+-100 
RESISTOR 511  IX , 1 2 5 ~  t ~ ~ 8 0 t - 1 0 0  
RESISTOR I N  1% ,125N F TC.0t-100 

RESISTOR 51.1 1X . IZSW F TC*O+-100 
RESISTOR b.81K 1% ,125H t TCmOt-LOO 
RESISTOP 1OK I X  ,125W F TCaOt-LOO 
RESISTOR-TRMR 1K 1OX C SIOE-AOJ 17-TRN 
RESISTOR 178 1X ,125W F TC80+-100 

NOT 4SSIGNED 
RESISTOR be1  1X ,125W F TC.O+-100 
RESISTOR 10 1% , 1 2 5 ~  F TCmOt-100 
RESISTOR i o n  1% , 1 2 5 ~  F T C . O + - ~ O O  
RESISTOR 316 1~ , 1 2 5 ~  f T C . O + - ~ O O  

NOT ASSIGNED 
RESIBTOR LOU 1% 125w F TC.O+-100 
RESISTOR 16,2K 1: ,125w F TC.Q+rlOO 

NOT ABSIGNED 

R E ~ I S T O R  511 1X , 1 2 5 ~  F Tc.01-100 
RESISTOR 100 1% ,125W F TCaOt-100 

COIL ASSEMBLY, TRANSFORMER 

NOT ASSIGNED 
CONNECTOR-8GL CON1 P I N  1 14-MM-BSC-81 SQ 
CONNECTOR-SGL CONT P I N  ~ : ~ ~ - M M - B I C - S Z  8Q 
MIXER UOUBLE-BAWCED 200MW 
C R V ~ ~ A L ,  21.4 MHz (SET OF S IX)  

(INCLUDES AUAlYl-Y2r A4A4Yl-Y31 

A4A6A1 MISCELLANEOUS PARTS 

PLUG-HOLE ,125" D I A  
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Table 8-44. A4A6 DownlUp Converter, Replaceable Parts (3  of 4 )  

Reference 
Designation 

A4A6A2 
AUbbAZCl 
AUA~AZCZ 
AUAbA2C3 
AUAbAZCU 
AUAbAZCS 

AUAbAZCb 
AUAbA2C7 
AUAbAZC8 
AUAbAZCP 
AUAbAZClO 

AUAbAZCll 
A U A ~ A ~ C ~ Z  
AuAbALC13 
A4A6A2Cl4 
AUAbLZCl5 

AUAbAZClb 
~ U A b A Z C l ?  
AUAbA2Cl8 
A4AbAZCl9 
AUAbAZC20 

A u A b A ~ t 2 1  
A U A ~ A Z C Z Z  
AUAbAZC23 
AUAbAZCZU 
A44bAZC25 

AUAbA2CZb 
bUAbA2CZ7 
AU4bAZC28 
AUAbLIC29 
A4A6A2C30 
A4A6A2CR1 
A4A6A2CR2 
A4AbA2CR 3 
AUAbAZCRU 
AuALA~CRS 

A a A b A ~ f l  
A4AbA2E2 
AUAbAZII  
AUAbIZEU 

AUAbAZL! 
ABAbAZL2 
A4AbA2L3 
AUAbAZL11 
AUAbA2L5 

AUAbAZLb 
AUAbAZLI 
AUAbAzL8 
~ 4 ~ 6 ~ 2 ~ 9  
A4AbA2~10  
A4A6AZLll 
A4A6A2L12 
A4A6A2Ql 
A4A6A2Q2 
A4A6A2Q3 
A4A6A2Q4 
A4A6A2Q5 

A4A6A2Q6 
A4A6A2Q7 
A4A6A2Q8 

AUAbAZRl- 
AUACAZRI 
AUAbApRU 
AUAbA2RS- 
AUAbAZRlO 

AUAbALLRI 1 
A4AbAZR12 
4 4 ~ b A Z R l 3  
~ 4 ~ 6 1 2 ~ 1 4  
AUA~AERIS 

~ 4 ~ b 1 2 R l b  
AULbAZR17 
AuAbAZR18 
AUAbA2R19 
AUAbALRZO 
A4A6A2R21 

- 

Mfr 
Code 

Zed80 

28U0O 

28U80 
28480 
28480 
28U80 

28480 
28UBO 
28480 
28480 
28480 

28480 
28480 
28U80 
28480 
28480 

28480 
72136 
28080 
28480 

28480 
28480 
21480 
28480 
28480 

Z8480 

28480 

21480 
28480 
28480 
28480 

28480 

28980 
28480 

18480  
28480 
28480 
28480 
28480 
28480 
28480 
28480 
02036 
28480 

23480 
0203G 
28480 

24546 

24546 
24546 
20546 
2USUb 
24546 

245Ub 
24546 
24546 
29546 
24546 

Mfr Part Number 

0160-2055 

0160.2055 

0160-2955 
0160.2055 
Olb0-2055 
Olb0-2055 

01bO-do55 
01 b0-2055 
0 lb0 -2055  
0140-0196 
OlbO-6055 

0160-2055 
0160-dUS5 
0160-4084 
0160-4084 
0 lb0 -2055  

0160-2207 
D"15E82OJOJOO~VlCR 
0160-2055 
0160-OO55 

0160-2055 
Olb0-2055 
0160-2055 
0140 0210 
1901-0040 

1901-0047 

1901-0047 

9170-0029 
9170-0029 
9170-UP29 
9170-0029 

9140-0111 

9140-0112 
9100-1625 

9140-0112 
9140-0112 
9140-0114 
9100 1611 
9100-2232 
1854 0019 
1853-0034 
1854 0019 
2N5179 
1854-0019 

1854 0019 
2N3251 
1853-0034 

CU-l/8-TO-19bl.C 

C4-1/8=TO-IORO-F 
C4-1/8-T0-31bl-F 
CU- l /8=T0-3 lb l -C  
~4-1 /8 . t0 -51R l -F  
CU-l/8-TO-1003.F 

c U - l / I ~ T O ~ l 0 0 2 - F  
CU-l /O-T0-5lRl-? 
C ~ - i / 8 - 7 0 - 1 @ 0 2 - F  
~ U - l / 8 - t 0 - b i S R - F  
CU-I l l -TO-2151-F 

HP Part 
Number 

o lbo-2055  

0160-2055 

Olb0-2055 
Olbo-2055 
OlbO-2055 
OlbO-2055 

01bO-8055 
0160-2055 
OlbO-2055 
0140-0196 
0 lb0 -2055  

0160-2055 
0160-2055 
0160-4084 
0160-4084 
01bO-2055 

0 lb0 -2207  
0 luO-0193 
0 lb0 -2059  
Olb0.2055 

0160-2055 
0160-205s 
0160-2055 
0140-0210 
I901 0040 

1901=0047 

1901-00117 

9170-0029 
9170-0099 
9170-0029 
9170-0029 

9140-0111 

9140-0112 
9100-1625 

9140-0112 
9 1 4 0 ~ 0 1 1 2  
9140-0114 
9100-1611 
9100-2232 
1854-0019 
1853-0034 
1854-0019 
1854-0345 
1854-0019 

1854-0019 
1853-0007 
1853-0034 

0bS0-0081 

0797-0346 
0757-0279 
0757-0279 
0757-0394 
0757-0465 , 

0757-Or42 
0797-0394 
0757-0442 
0757-0418 
06 98.6 084 

Q ~ Y  

10 

1 

2 

1 
1 

1 

2 

4 

1 

3 
1 

1 
1 
1 
4 
2 

1 

1 

1 

4 
5 

5 
1 

4 

2 
2 

Description 

BOARD ASSY, DOWN COlilVERTER (P/O A4A61 
YUT ASSIGNEO 
C A P A C I T O R - F X D  .OIUF +au-20% l o o v ~ c  C E U  
NOT ASSIGNED 
C A P A C I T O R - F X D  B O ~ U F  +RO-20% I O ~ V D C  C E R  
NOT ASSIGWED 

NOT ASSILNEO 
CAPACITOR-FXD .OlUF +Ro-?ox  lOOVDC CER 
CAP4CITOR-FXO .OlU? +8U-?OX lUOVDC CER 
CAPACITOR-FxD .OlUF +80-20% lUOVDC CER 
CbPCCITCR-CXD .oIUF +80-201  lUOVDC CER 

C~PACITUR-FXD .OlUF +80-20% lUOVDC CER 
CAPACITOR-FXO I O l ~ F  +BU-20% luOV0C CER 
CAPACITOR-FXO .olUF r l r - z o y  ~ o o V D C  CEk 
CAPACITOR-FXD 150PF +-5% 300VDC MICA 
CAPACITOR-FXD .01dF +Bu-.?cX IOOVOC CEh 

CAPACITOR-FxD .OlbF +BU-ZOY ISOVDC CER 
CAPACITOR-FXD .OlUF tP0-2oX IOOVDC CER 
CAPACITDR-cxo  . ~ U F  + - 2 ~ %  ~ O V D C  CER 
CAPACITOU-FXD .IUF t - 2 0 %  SUVDC C C H  
CAPACITOU-FXD .OIUF t 8 0 - L O X  ~ O U V D C  C E H  

CAPACITOH-FXD ~ o o P F  + -5% JOOVDC M I C A  
CAPACITOR-FXD 82PF +-5% 300VDC MICA 
CAPACITOR-FXD .olUF +80-20% ~OOVOC CER 
CAPACITOR-FXD .OlUP t80-2UX lOOvDC CER 
NOT ASSIGNED 

NOT ASSIGNED 
CIPACITUR-FXD .OlUF t80-ZUX lU0VOC CEO 
LAPACITOR-FXD .OlUf t8O-2VX lOOVDC CER 
CAPPCITOR-FxD .OlUF +BU.ZOX 10OvDC CER 
CAPACITOR FXD 2/OPF +-5% 300VDC MICA 
DIODE-SWITCHING 30V 50M4 2NS DO-35 
NOT ASSIGNED 
DIODE-SWITCHING 2UV 75MA 10VS 
NOT ASSIGNED 
DIODE-SHITCHING ,?UV 75MA LON8 

CORE-SHIELDING BEAD 
CORE-SHIELDING BEAD 
CORE-SHIELDING BEAD 
CORE-SHIELDING BEAD 

COIL-MLD 3,3UH 10% U.33 ,1550~,375LG-hOM 
NOT ASSIGNED 
NOT ASSIGNED 
COIL-MLD 4,7UH LOX Om33 ,155D~.375LO-N0M 
COIL-MLD 33UH 5% US65 ,155DX.375L.G-NOW 

NOT ASSIGNED 
NOT ASSIGNED 
COIL-MLD 4.7UH 10% Q.33 .155DXe375LG-NOM 
COIL-MLD 4.7UH LOX Pa33 . I ~ ~ D X . J ? ~ L G - N O M  
COIL-MLD 1OUH 1OX 6.55 .155@X,3lS~G-N0M 
COIL-MLD 220UH 206 Q-50 ,155DX.375LG-NOM 
COlL-MLD 560NH 106 Q-50 ,156DX.375LG-NOM 
TRPNSISTOR-NPN 51 TO-It: PD-3b0W 
TRPNSISTOR-PNP SI TO-18 PD-360W 
TRANSISTOR-tlPN SI 70-18 PD=360W 
TRANSISTOR-NPN SI TO-72 PD-200MLI 
TRANSISTOR-NPN 51 70-18 PD-360MW 

TWSISTOR-f4PN 51 70-18 PD-360W 
TRANSISTOR-PNP 51 TO-18 PDz360MW 
TRANSISTOR-PNP SI 70-18 PD-360M 

YOT ASSIGNED 
RESISTOR 1.9bK 1% ,125w F TC10+-100 

NOT ASSIGNED 

RESISTOR 10 1% ,125s F TC.O+-100 
RESISTOR J.1bK 1% ,125w F TCsO+.lOO 
RESI8TOR 3.1bK 1% ,125W F TCsOt-100 
RESISTOR S1.1 1% ,125R F TCsOt-100 
RESISTOR lOOK 1% , 1 2 5 ~  F ~C.0t-100 

UESISTOR 1OK l X  ,125- F T~mU+-100 
RESISTOR 51.1 1% ,125s F TC80t-100 
3ESISTOR 10.4 1X ,125" F TC*o* - lo@ 
RESISTOR 619 1% ,125h F TC*0+-100 
RESISTOR 2 . 1 5 ~  1% ,125W F TC.O+-100 
NOT ASSIGNED 
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Table 8-44. A4A6 DownlUp Converter, Replaceable Parts (4  of 4 )  

Mfr 
Code 

2454b 
24546 
24546 
2454b 

24546 
24546 
28480 
24546 
24546 

'24546 
24546 
245Ub 

1454b 

2454b 
24546 
2454b 

2454b 
2454b 

24546 

24546 

Z8UlO 

28480 

02236  

28480 

Reference 
Designation 

nuaonzncd 
AUAbAZR23 
44AbAZR24 
A4AbA2R25 

AuAbhpR2b 
4UAbA2R27 
A U A ~ A ~ R Z S  
AqAbA2R29 
A4AbAZR30 

A 4 A b A l R l l  
APAbA2R32 
AUCbA2R13* 
A4AbAZR34 
A4AbA2R15 

A4AbAZR3b 
APIbAZR37 
A4~bA2R38 
ABAbA2R39 
14AbAaR40 

l U A b A 2 ~ 4 1  
AUIbAZR42 
A4AbA2R43- 
A4AbA2RU9 
AULbAZR50 

44AbAPR51 
AVIbAZR52 

A4AbALT1 

A4AbA2111 

A4A6A2VR 1 

Mfr Part Number 

C4-118-t0-1002-F 
C4-1 /8 - t0 -31b l -C  
CU-LIB-TO-IORO-F 
C4-1 /8 - i0 -215 i -C  

CY-I/I'TO*~IR~-F 
~ U - l / b - ~ 0 - 4 b 4 0 - ~  
0757.0180 
C4-118-TO-4b40-F 
C~- l /8 - t0 .31b l -F  

C4-1/8-TO-101-F 
C4-1/8-TO-422R-F 
~ 4 - 1 / 8 - i 0 - 5 6 ~ 2 - ?  

C4*118-TO-lORO-F 

C4-1 /8 -TO-S l l l -F  
CY-118-TO-3lbl-F 
C4-1/8-tU-1002-F 

C4-118-TO-5lRl-F 
C4.1/8-T0-619R-~ 

CU-118-TO-IORO-F 

C 4 - l l ~ ~ T O ~ l O O l ~ F  

85662-80001 

0955-0084 

FZ7240 

6960-0016 

HP Part 
Number 

o ia l -U14C 
0757-0279 
0757-03Ub 
0698-0084 

0797.0304 
Ob98-0082 
0751-0180 
ObVS-0082 
0757-0219 

0757-0401 
Ob98.34U7 
0757-0305 

0 7 5 7 - 0 3 ~ 6  

0757-0438 
0757-0279 
0757-0442 

0757-0394 
0757-0418 

0757-034b 

0757-0280 

85bbZ-80001 

0955-0084 

1902-0049 

6960-0016 

O ~ Y  

2 
1 

1 
1 
1 

1 

1 

1 

1 

1 

Description 

RESISTOR 10K 14 125W F TC*O+-100 
RE8ISTOR 3,lbK 1; 125W F TC.O+-100 
RESISTOR 10 1% . I Z ~  F ~t .01 -100  
RESISTOP 2 . 1 5 ~  1~ , 1 2 5 ~  c T C . O + - ~ O O  

RESISTOR 51.1 1X e125R F TC80t-100 
RESISTOR Yb4 1X ,125W F TC.O+-100 
RESISTOR 31.6 1 X  al25W F TC80t-100 
RESIBTOR 464 1% ,125k f lC80+-100 
RESISTOR 3.lbK 1% ,125W F TCIOt-100 

RESISTOR 100 1X ,125W F TC.0'-100 
RESISTOR 422 1% .lZSW C TC.O+-LOO 
RESISTOR 56.2 1% 1125W F TCmOt-100 
NOT ASSIGNED 
RESISTOR 10 l X  , 1 2 5 ~  f TCwO+-100 

NOT ASSIGNED 
NOT ASSIGNED 
RESISTOR 5 . 1 1 ~  1X ,125W F TC.O+-100 
RESISTOR 3,lbK 1X ,125W r TC.O+-100 
RESISTOR 10K 1X ,125P F TCmO+-100 

R E S I S T O R  51.1 1% , 1 2 5 ~  F ~ C * O t - l o o  
RESISTOR b1q  1 1  ,125N F TCaO+-100 

NOT ASEIGNED 
RESI8TOR 10 1X ,125W F TCmOt-100 

NOT OSSIGNED 
RESISTOR 1K 1X ,125W F lC.0+-100 

COIL ASSEMBLY, TRANBFORMER 

MIXER, WUBLE-BAIANCED, 200MW 

DIODE, ZNR 6.19V 5% DO-7 PD=.4W 

A4A6A2 MISCELIANEOUS PARTS 

PLUG-HOLE .125" D I A  
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D~@tally Remastered by ArtekMedia 2002- Pa06 
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D&ita/ly Remastered by ArtekMedia @ 2002-2006 

S T E P  G A I N  

Figure 8-135. A4AGA2 Dowlz Corzverter and A4A6AI Up Colzverter. Block Diugrurrl 

8-3 13 
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A4A6 
DOWN/l.JP CONVERTER 

Dii~itally Remastered by ArfekMedia 0 2002-2006 

A4A6AlC31 A4A6A1 A4A6A 1 R 29 1 18.4 MHz NULL UP CONVERTER A4A6J1 WIDE GAIN A4A6J2 

A4A6A2 
DOWN CONVERTER 

Figure 8-1 36. A4A6 DownlUp Converter, Assembly and Component Locations 

A4A6A2 
DOWN CONVERTER 

Figure 8-1 37. A4A6A2 Dowrz Converter, Componerzt Locations 
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Dii~itally Remastered by ArtekMedia O 2002-2006 

A4A6A2 
DOWN CONVERTER 

Figure 8-1 37. A4A6A2 Down Converter, Component Locatiotzs 

A4A6A1 
UP CONVERTER 

C31 0 
18.4 MHz NULL  

~ 2 9  0 
WIDE GAIN 

1 I 

Figure 8-1 38 A4A6Al Up Ciirzverter, Cornpollrllt Locutio/zs 
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Oii~itally Remastered by ArtekMedia @ 2#2-r?006 
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Dk~itally Remastered by ArtekMedia @ 2002-2006 

I 0 m m  SUPPLIES 
@ 2/. 4 MHz HNDPASS AMPLIFIER 1-11 

N07E.5 : 
/ REFEKKNCE D F S / G  N A  TOXS W / T K / N  

TH/S A556MBL t' A P E  r l B B R . C V / A T Z D .  
P R i F / X  A B B P E Y / A T / O N  W / T M  ,455 EMBLY 
N U M B Z P  F O R  C O M P L S T E  REFERENCL 
D P S / G N A  T O R  

2. UNL P S S  0 THE/? W'3E /MD/CA TEP : 

>.ES/S%~NCE / M  O H M S  /A) 
c m c /  r a / v c s  /M M/CRO FARA DS ( ~ F J  
//vouc 74 ~c r /N M/CROXENR/ES ( p ~ )  

3. /STZR/CX (*J /ND/CAT'ES FACTORY SELECTED 
C O M P O N E N T ;  TYP/CAL v'AL U'E /S S H O W N  
REFCR YdIUES. TO S E C n O N  Z F O R  RANGE O F  

I U N L E S S  OTH.ERW/SE /VOTE? / M 5 7 R U M B N T  
S Z T T / N C i S  A P E  AS FOLL O N 5  ' 

/ N 5 T R U M E N T  PRESET- - 

CENTER FREQVEMCY . . Z O M X I  
F%'..QUZENCY SPAN.. . . . OXZ 
A T T E N C / A T / O N .  . . . . . . OdB 

5. ALL M E d S V R E M E N T 5  A R K  W/TX BOARPS 
W E X T E N D E . 4 5  B W E R  LEVELS MAT 
V M Y  *3 0'8 ONLESS 0 7 Y E P W / 5 . 5  /N- 

D / C A T E p .  RF YOLTZeFS MAY YAFY 
*25%. 

Figure 8-139. A 4 A 6 A 2  Down Chlzverter al1tl.44A6Al Up Co,z~,erter, Scliei~lutic Diugruvll 
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3 MHz BANDWIDTH FILTER, CIRCUIT DESCRIPTION 

A4A7 3 MHz Filter is a variable bandwidth filter centered at 3 MHz. The bandwidths are controlled from 
10 Hz to 300 Hz in a 1, 3, 10 sequence by lines that have the same name as the bandwidth they activate. 
When none of the lines is activated, the filter has a 1 kHz bandwidth. 

The filter has five poles which are almost identical. Only one is described in detail. Each pole has a negative 
output impedance to compensate for the series resistance of the crystal, but it is adjustable in only two 
poles. 

4th Pole @ 

The basis of the buffer amplifier is a complementary feedback pair including Q9 and QlO (see Figure 8-140). 

Figure 8-1 40. Complementary Feedback Pair, Simplified Schematic 

0.7V 
The bias current through Q 10 is s 4 mA, and the total current through Q 10 plus Q9 is set by Rp 
to be about 20 mA. The source voltage of Q10 should always be higher than the gate voltage. 
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The circuit as shown in Figure 8-140 has no gain. R39, R36, and C26 are added (see schematic) so this 
stage has a gain of: 

Rp is replaced by a 20 mA current sink (see Figure 8-141). 

Figure 8-1 41: Complementary Pair with Current Sink 

The description to  this point is sufficient to understand how the circuit is biased. The 3 MHz operation is 
described in the following paragraphs. 
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Potentiometer R41 is added and the signal from the collector of Q9 is fed into the base of Q7 by C28 (see 
Figure 8- 142. 

Figure 8-142. Buffer Amplifier with Negative Output Impedance 

The circuit still operates the same because there is no  load on the emitter of Q7 and 
hence no collector current. (Remember, this is 3 MHz AC operation.) If a load (Y4) is added to the emitter 
of Q7, collector current is developed and this current is fed back into the complementary pair Q9, Q10. 
The sense of this current is such that the feedback is positive. The more load - the more positive feedback 
is developed. The more positive feedback - the more gain the amplifier has. This implies negative output 
impedance. The magnitude of the negative output impedance is the reistance to  which R41 is set. 

Now the circuit can be completed. 
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Q8 and the SYM cap (Figure 8-143) are added to cancel the effect of the case (parallel) capacitance of the 
crystal. R94, R96 and other resistors are switched in to  change bandwidths. C3 1 and C62 (not shown) are 
in series with the crystal t o  tune the center frequency to  precisely 3 MHz. The negative output impedances 
of the amplifier is set t o  compensate for the series resistance of the crystal so that as different bandwidths 
are selected, the amplitude (overall gain) does not  change. If the relative gain of the filter assembly is too 
low in the 10  Hz BW, and cannot be corrected by R4 1 and R30, three common problems are: 

All five crystals are not  tuned close enough to  the same center frequency. 

The series resistance of one or  more of the crystals is too high. 

The output  impedance of one or  more of the buffer amplifiers is not  negative enough. 

Figure 8-1 43. Fourth Pole, Equivalent Circuit 

8-3 20 
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Table 8-45. A4A 7 MHz Bandwidth Filter, Replaceable Parts ( 1  o f  4)  

Reference 
Designation 

A4A7 

A4A7Cl 
A447CZ 
A4A7C3 
AOA7C4 
A 4 ~ 7 ~ 5 *  

A4A7Cb 
A4A7C7 
AUA7C8 
)4A?C8 
AUA7ClO 

A U A l C l l  
A 4 A 7 C 1 2 *  
A4A7Cl 1 
AYAlC14 
AUAICl5 

b4A7Clb 
44ATCl7 
44A7Cl8 
A4A7ClP 
AYA7CZO 

~ 4 ~ 7 ~ 2 1 *  
AUA7CZZ 
A4A7C21 
AUAlC24 
LUA7CIS 

AUA7Clb 
AOAlC27 
A4AICO8 
A4A7C29 
A 4 A 7 C 3 0 *  

A4A7C31 
AOA7C1l 
AQAlC lJ  
A4A7ClQ 
A4A7C15 

AUA7C36 
A447C37 
AUA7C38 
A 4 A 7 C 3 9 *  
A417C40 

A4A7CU1 
A4A7C42 
A4A lC41  
AUAlC44 
AUA7C45 

A4A7CUb 
l U A l C 4 7  
A417C48 
AUAIC49 
AYA7C50 

AYAlC51 
AuAlCSZ 
A4A7CSJ 
A4A7C54 
A4A7C55 

A4A7CSb 
A4A7CS7 
A4A7C58 
A4A7C59 
b4ATCbO 

A4A7Cbl 
A4A7Cb2 
A4A lCb f  
AablCb4 
AYA7CbI 

A447Cbb 
A(rAlCb7 
A4A7Cb8 
14A7Cb9 
AUAlC70 

Mfr 
Code 

28480 

28480 
C8480 
26480 
28480 
28480 

014bH 
71899 
28480 
28480 
28480 

28480 
28480 
74970 
014bH 
71899 

28480 
28480 
28480 
21480 
28480 

28480 
74970 
0 1 4 6 ~  
73899 
28480 

28480 
28460 
26480 
28480 
28480 

74970 
0 1 4 6 ~  
71899 
28480 
28480 

28480 
28480 
28480 
28480 
74970 

Ol46H 
71899 
21480 
28480 
28480 

28480 
28480 
OU2OJ 
O4ZOJ 
OUOJ 

04205 
04205 
O42OJ 
O42OJ 
28480 

28480 
O42OJ 
OYZOJ 
28480 
28480 

28480 
28480 
O42OJ 
042OJ 
28480 

28480 
28480 
28480 
O42OJ 
O42OJ 

HP Part 
Number 

85662=60004 

0160-2051  
0140-2261 
1160.2055 
0160-2250 
~ l b ~ ~ ~ b ~ l  

0121.0444 
0121-0105 
0160-2051  
OlbO-LOW 
0160-2055 

01b0.2250 
0160-4611 
0 1 1 1 ~ 0 4 9 1  
0121-0444 
0121-0105 

0160.2055 
0160-2051  
0160-2150 
0160-3150 
0160-2055 

~ ~ 6 0 ~ ~ 6 1 1  
0121=0491  
0111-0444 
0121-0105 
0160-1055 

0160-2015 
0160-2250 
0160=2051  
0 1 4 0 = 2 2 ~ 0  
0 1 6 0 ~ 4 6 1 1  

0121-0491  
O l a l - 0 4 4 4  
0111-0105 
0160-2055 
0160-2055 

0160-2250 
OlbO*Z055 
0160-2110 
01b0.4611 
0121-0491  

0121-0444 
O lZ l=O lOS 
0160-2051  
0160-2244 
0160-2015 

0160-2051 
Olb0-LO44 
0160-4100 
0180-0197 
0180-0197 

0180-0197 
0180-0197 
0 1 8 0 = 0 l 9 ?  
0180-0197 
0160-2055 

OlbO-2055 
0160-4300 
0 1  60-4297 
01bO-2055 
OlbO-2055 

0160-2051  
01 b0.2055 
OlbO-4100 
0 1 60-4297 
0160-2055 

01b0.2055 
0160-2055 
0160.2051 
O lb0 -4300  
0160.4297 

Mfr Part Number 

8Sb62-60004 

01~0.2OS5 
0160-2261 
01bO.2055 
Ol6O*ZZSO 
0160-4611 

78.TRIKO.19 1-9 P?I NO75 
O V i l P R ~ 5 D  
OlbO-2055 
dlb0mZOs5 
01bO-2055 

Ol(O-22SO 
0 1 ~ 0 ~ 4 6 1 1  
1 8 ~ - 0 3 0 6 - 1 0 5  
78.TRlKO-19 1-9 PC, NO75 
D V ~ ~ P R I S D  

OlbO-2055 
0160.2055 
0160-2250 
01~0.2250 
OlbO-2055 

01bO-4611 
187-0306-105 
rl;TRIUO.lQ 3-9 PC, ~ 0 7 5  
DVl lPR35D 
0160-2055 

0160.2055 
0160-2150 
0160-2055 
0160-2250 
Olb0-46!! 

187-030b-105 
?a.TRIUO.19 3-9 P?, ~ 0 7 5  
DVl lPR35D 
0 1 6 0 ~ 2 0 5 5  
01bO-2055 

OlbO-2250 
OlbO-2055 
0160-2250 
O l b O ~ 4 b l l  
1 8 ~ = 0 3 O b - l 0 5  

78.TR1KO.19 3-9 P?I NO15 
oV l lPR15D 
0160-2055 
OlbO-2/44 
0110-1055 

Olb0.2055 
0160-2244 
C O ~ 3 F l O l L 4 7 3 2 8 2 2 ~ C O H  
150D225Xq020A2 
I S ~ O Z Z S X P O ~ O A ~  

lSoDZZSXQO2OAZ 
lS~D225XSO2OA2 
150DPZ5Xq020A2 
lS0DZ25X902OA2 
Olb0.2055 

0 1 6 0 ~ 2 0 5 5  
~ O p 3 C 1 0 1 L ~ l ~ Z 8 2 2 - C D H  
C0~3F lO lN223 I832-COH 
0160-2055 
01bO-ZOS5 

Olbo-aO5s 
0 lbO-aPs5  
CO~3ClOlLUI3Z822-CDM 
CO~3FlOlMZ23ZB22-CDM 
OlbO-2055 

0160-2055 
0160-2055 
0160.aO55 
tO~3F lO lL411Z822-CDH 
CO23FlOlH2212822.CDN 

Q ~ Y  

1 

17  
1 

S 

5 
5 

4 

2 

14 
b 

5 

Description 

BOARD A ~ ~ E M B L V I  1 MHz BANDWIDTH CILTCR 

CAPACITOR-CXD ,OlU? +80=2OX lOOVOC CCR 
CAPACITOR-CXD 15PC +-5% 5OOVDC CCRO+-10 
CAPACITOR-?YO 001Uf  +80-20X lOOVOC CIR 
CAPACITOR-?XD 5 . 1 ~ ~  t - , ~ ~ r ?  ~ O O V D C  
C A P A C I T O R - F X D  6 8  P F  3 0 O V D C  

CAPACITOR*V TRMRmCCR 1-9PC 1bOV PC-MTO 
CAPACITOR-V TRMR-CLR 9.35PC ZOOV PC-MTG 
CAPACITOR-fXD eOlU? +80*2OX lOOVDC CCR 
C A P A ~ ~ T O R - ? Y O  10 IU f  +80=20X lOoVDc CCR 
CAPACITOR-CUD .OlUC +BO-20% lOOVDC CCR 

CAPACITDR-?XD 5.1P? +-.25PC 5OOVDC 
C A P A C I T O R - F X D  6 8  P F  3 0 0 V D C  
CAPACITOR-V AIR DlCL l * ? - l l P C  25OV 
CAPACITOR-V TRMR-CER 3-VPC 1bOV PC-MTO 
CAPACITOR-V TRMR-CCR 9-35PC 2OOV PC-MTO 

CAPAC~TOR-?XD .OlUC +80-20X 1OOVDC CCR 
CAPACITOR-CXD .OlUC +8O-POX IOOVDC CLR 
CAPACITOR-CXD 5.1P? +-.25PC 5OOVDC 
CAPACITOR-CXD 5.lPC +-.25PF 5OOVDC 
CAPACITOR-?UD ,OlUC +8O-POX lOOVOe CER 

C A P A C I T O R - F X D  6 8  P F  3 0 0 V D C  
CAPACITOR-V AIR D l E L  1.7- I lPC 250V 
~~~~~~~~~~V TRMR-CIR 1-QP? 1bOV PC-MTQ 
CAPACITOR-V TRMR-CCR 9-35PF ZOOV PC-MTG 
CAPACITOR-FXD , 0 l U r  +80-2OX lOOVDC CLR 

CAPACITDR-?YO ,OlUC +80-201  lOOVDC CIR 
CAPACITOR-CUD 5, lP? + - , 2 5 ~ ~  500VOC 
CAPACITOR-FXD , O L U C  +IO-ZOX ~ O O V O C  C C R  
CAPACITOR-CXD 5,lPC t-,15PC 5OOVDC 
C A P A C I T O R - F X D  6 8  P F  3 0 O V D C  

CAPACITOR-V AIR D l b L  1.7-11PC 250V 
CAPACITOR-V TRMR-CIR 3-QPF 1bOV PC-MTO 
CAPACITOR-V TRMR-CCR 9-J5Pf  ZOOV PC-MTO 
CAPACITOR-CXD aOlUC +80=20X lOOVDC CLR 
CAPACITOR-CUD .OlUC +8O-ZOX LOOVOC CLR 

CAPACITOR-?XD SIIPC +-e25PF 5OOVOC 
CAPACITOR-CXD .OlUC +80-201  lOOVOC CCR 
CAPACITOR-CXD 5.lPC +..2%PF 5OOVDC 
C A P A C I T O R - F X D  6 8  P F  3 0 0 V D C  
CAPACITOR-V AIR DICL 1.7-11PC 25OV 

CAPACITOR-V TRMR-CCR 3-PC? 1bOV PC-MTQ 
CAPACITOR-V TRMR-CLR 9-35PF 2OOV PC-MTO 
CAPACITOR-?ID .OlUC +80=2OX 1OOVDC CER 
C~PACITOR-?XD 3PC +-,25Pf SOOVDC 
C~PACITOR-CUD .OlUC +80=201  1OOVDC CER 

CAPACITORmFXD .OlU? +80.201 1OOVDC CLR 
CAPACITOR.?XD JPC +.,25PF SOOVDC 
CAPACITOR-?XD , 0 4 7 ~ C  +80.20X LOOVDC CCR 
CAPACITOR-CXD Z.ZUC+-1OX 2OVDC T I  
CAPACITOR-CXD 2,LU?+.lOX ZOVDC Tb 

CAPACITOR=?XD Z.ZUC+-1OX 2OVDC TA 
CAPACITOR-CXD 2,ZUC+-10% ZOVDC TA 
CAPACITOR-?XD L.ZUC+-LOX 2OVDC T I  
CAPACITOR-FXD 2,2Uf+-10% 2OVDC T I  
CAPACITOR.?UD .OlUC 480-20% 1OOVDC CLR 

CAPACITOR-CUD ,OlUP r 8 0 - 2 O I  1OOVDC CCR 
CAPACITOR-CXD ,047UC +80-20% LOOVDC CER 
eAPACITOR-?KO ,O22U? '80-ZOX 1OOVDC CLR 
CbPACITOR-CXD ,OlUF +80=2Ol  lOOVDC CER 
CAPACITOR.?XD ,OlU? +80-20% 1OOVDC CER 

CAPACITOR=CXD .OlUC +80=2OX lOOVDC CtR 
CAPACITOR-FXD ,OlUC 480.2OX lOOVDC CER 
CAPACITOR-CXD ,047U? 180.20X 1OOVDC CER 
CAPACITOR-PXD ,022uC r80.2OX 1OOVDC CCR 
CAPACITOR-FXD .OlUC +8O-POX 1OOVOC CER 

CAPACITOR-CXD .OlUC +do-POX lOOVDC CCR 
CAPACITOR-cxo  , O ~ U V  + .YO-zox ~ O O V D C  C E R  
CAPACITOR-CXD .OIUC +IO-ZOX IOOVOC CCR 
CAPACITOR~FXO ,047UC + 8 0 ~ 2 O X  1OOVDC CLR 
CAPACITOR.?XD ,022UC + ~ O - P O I  lOOVDC CER 
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Table 8-45. A4A 7 M H z  Bandwidth Filter, Replaceable Parts (2 of 4 )  

Reference 
Designation 

A4A7C71 
1417C72 
AUA7C71 
Ar(A7C74 
A4A7C75 

AUA7Clb 
AVA7C77 
A417C78 
A4A7C79 
b4A7ClO 

AYA7Cl l  
A4b7C82 
A4A7C83 
A4A7C84 
A4A7COS 

AOA7C8b 
d4A7C87 
A447C88 
A4b7C89 
AUA7CV0 

AOb7Cql 
A417C91 
A4A7C91* 

A4A7CUl- 
A4b7CR30 

dUA7El- 
ABb7Ll7 

APAILI 
AUA7LZ 
b4A7L5 
AOAlLU 
4 4 A 7 ~ 5  

AilA7Lb 
A417L7 
A4A7L8 
ABA7L9 
bUb7LlO 

AOA7Ll l  
AYA7L12 
bUA7L11 
AUA7Ll4 
AYA7L15 

bOb7L lb  
AYb7L17 
A U A I L l I  
44A7L l9  
A447LZO 

AaA lLZ l  
AUA7LZ2 

AUA7Ql 
AUb7QZ 
bYA703 
PO A704 
bUb701 

b4b7Qb 
b44707 
AUAl08 
bYb709 
A4b7010 

b4b7011 
AUb7Q12 
14A7013 
A4A7014 
A4A7811 

A4A7Plb 
APA7017 
b4A7018 
A4b7019 
AUA7QZO 

A4A7PZl 
bUA7822 

AUA7Rl 
AUb7RZ 
b4b7R3 
A4A7R4 
AUL7R5 

Mfr 
Code 

28480 
18480 
11480 
€8480 
0410J  

OYZOJ 
28480 
18480 
28480 
28480 

O42OJ 
04105 
21480 
28480 
O42OJ 

O41OJ 
0410J  
0410J 
04105 
OYZOJ 

0 U O J  
OYIOJ 
18480 

28480 

01880 

0 1 1 7 ~  
01171  
01171  
0111~ 
02178 

02178 
0327C 
02171  
OZl?B 
OIZ?C 

02111  
01178 
0121C 
02118 
01178 

0117C 
02176 
01178 
01178 
02178 

0117B 
02178 

18480 
OlbVH 
18480 
28480 
18480 

OlbVH 
a8480 
28480 
18480 
OlbVH 

28480 
18480 
18480 
OlbVH 
28480 

18480 
18480  
OlbQH 
a8480 
28480 

28480 
02036 

OJZ98 
03298 
O3ZVB 
OJZPB 
03291  

Mfr Part Number 

01b0-1015 
0 1 b O - a o s ~  
0 l b 0 - 2 O ~ I  
o L ~ O - ~ O S ~  
C0zlPlOlL471Z128-CDH 

c O ~ I C I O ~ H I ~ ~ Z ~ Z ~ - C D H  
OlbO-*OIS 
OlbO-1OBS 
01bOw105~ 
0160-1055 

C O ~ l ~ i O l L 4 7 1 2 1 1 1 - C D H  
~ 0 ~ 3 F l O l H 2 1 1 2 8 ~ 1 - C D ~  
01bo-ao)s 
01b0-8011 
CO81FlOlL4711128-CDH 

C O ~ J F l O l L 4 T S Z I ~ 1 ~ C D M  
~ 0 ~ 1 F l O l L 4 7 1 Z 8 # 1 = C D ~  
C0~1ClOlL4712821-CDH 
C O ~ 3 F l O l L 4 7 1 Z I 1 8 ~ C D ~  
~ 0 ~ 1 F l O l L ~ 7 l Z I 2 ~ ~ C D H  

CO~3ClOlL4?1Z818-CDH 
C O ~ ~ F ~ O ~ L ~ ~ ~ Z I Z ~ - C D H  
0 i b o - ) # ~ o  

1901-0040 

Sb-59O-bSA1/4A 

ivjror 
19-1311-1QJ 
i S - l 1 I S * Y J  
1 9 ~ 1 0 1  
19.1111-195 

iS.111S-45 
l V j 1 0 t  
19-1131-29J 
15-1115-4J 
l ~ j s 0 1  
18.1131-L9J 
1 5 - 1 1 1 S ~ U J  
1 9 / 1 0 1  
i 9 ~ 1 1 3 1 * 1 Q J  
l S - 1 1 1 5 ~ 4 J  

1 9 j 1 0 3  
1 5 ~ 4 4 4 5 - 2 K  
15-4445-1K 
15-444S-ZK 
15.4445-16 

15.4~45-1U 
15.4445-ZU 

1851-0014 
2N)luS 
1854-0404 
1854-0011 
1851-0034 

2N5245 
1154-ouou 
1854-0013 
1851-0014 
IN5845  

l8yU-0404  
1854-0021 
1833-0014 
1N524S 
l8g4-0404  

1854.0021 
1851-0014 
ZN514S 
1 8 ) 4 - 0 0 ~ 1  
1854-0404 

1853-0034 
2N3179 

C4.1/8-TO-8151-F 
~4.1/8-TO-1002-F 
C4.1/8-TO-1ORO-F 
C4.1/8-TO-l01-~ 
CP.l/8-TO-5lRl-F 

- 

HP Part 
Number 

0160-2055 
0160-2055 
OlbO-2055 
01  60-2055 
01bO-4100 

OlbO-4197 
01bO-2055 
OlbO-2055 
01  60-2055 
01  60-2055 

OlbO-4100 
01bO-4197 
0160-a055 
OlbO-a055 
Olb0-4100 

0 1 b 0 ~ 4 1 0 0  
OlbO.4100 
0160-4500 
OlbO-4100 
OlbO-4100 

OlbO-4100 
Olb0.4100 
Olb0.2150 

1901-0040 

8170-0029 

v 1 0 0 - l b 4 1  
0100-1648 
9100-1629 
9100-1641 
9100.1b48 

9100-1619 
9100-1643 
9100-1b48 
9100-1bIQ 
9100-1641  

Q100.1148 
9100-1629 
9100-1141 
9100-1648 
9100-1bZV 

QlOO-1641 
9140-0114 
9140-0114 
9110-0114 
0140-0119 

0140-0114 
9140-0114 

1853-0014 
1855-0081 
1814-0404 
1814-0021 
1853-0014 

1855-0081 
1814-0404 
1854-0021 
1853-0034 
1851-0081 

1154-0404 
1854-0011 
1853-0014 
1855-0081 
1854-0404 

1854-0021 
1811-0014 
1851-0081 
1854-0023 
1854-0404 

1853-0014 
1054-0145 

0757-0441 
0757.044Z 
0757-0346 
0757-0401 
0757-0394 

Q ~ Y  

9 

30  

17 

b 
5 
5 

b 

b 
5 
5 
1 

I 

1 
! 
1 
O 

Description 

CAPACITOR-FXD ,OlUF +80-20X 1OOVDC CER 
CAPACITOR-?XD .OlU? +80-20% 1OOVDC CLR 
CAPACITDR-FXD mOIUF +80=2OX lOOVDC CER 
C A P ~ C I T D R - F X D  m ~ l ~ r  +OO.ZOX ~ O O V D C  CLR 
CAPACITOR-FXD ,047UF +lO-ZOX IOOVDC CER 

CAPACITOR-FXD ,022UF +80-2OX 1OOVDC CCR 
CAPACITOR-PXD ,OlUF +8O-20% lOOVDC CLR 
CAPACITOR-FXD m ~ l ~ F  + O O - Z O X  1 0 0 ~ ~ ~  CER 
CAPACITDR-FXD ,OlUF +8O-ZOX 1OOVDC CCR 
CAPACITOR-PXD ,OlUF +80-101 lOOVDC CER 

CAPACITOR-FXD ,047UF +8O-)OX lOOVDC CLR 
CAPACITOR-FXO m022UF +80.1OX 1OOVOC CLR 
~~~~~~~~~~FWD aO1UF +80-20X LOOVDC CIR 
CAPACITOR-IKD .OIUF +8O-20X 10OvDt CER 
CAPAClTOR-FXD , 0 4 1 ~ t  180-201  1OOVDC CLR 

CAPACITOR-FED ,041UF +80-2OX IOOVDC CER 
CAPACITOR-CXD ,047uF +eo-aoX lOoVDC CLR 
CAPACITOR-FXD mO47UF +8O-POX lOOVDC CLR 
CAPACITOR-FXD , 0 4 1 ~ I  +80=1ON lOOVDC CLR 
CAPACITOR-tXD m047UF +80-2OX lOOVDC CLR 

CAPACITOR-FXD , 0 4 7 ~ F  +8O=IOX 1OOVDC CLR 
CAPACITOR-?XD . O Y ~ U F  +80-IOX ~ O O V D C  C C R  
CAPACITOR-FXD 5,lPF +-,ZIP? SOOVDC 

DIODL=8WITCHIN@ 3OV SOMA ZN8 OD-15 

CORE-@HIELDIN@ BEAD 

COIL-MLD 30Oun sx a ~ b 5  . IVDX.U~LO 
COIL-MLD 5bOUH 5X 08b5 .lVDX.44L@ 
COIL-MLD 4TUH 5% 0.15 ,lSSDx,17SLO 
COlL-MLD 3OOUH SX PIC5 m19DX.44L0 
COIL-MLD S ~ O U H  sx 0.65 , 1 9 0 x . 4 4 ~ ~  

COIL-MLD 4?UH 5X Q.55 ,155DX.175LQ 
COIL-MLD JOOUH 5X Q8b5 .19DX,44LQ 
COIL-MLO 5bOUH 5X Q.65 .lVDX,4ULQ 
COIL-MLD 4 7 ~ ~  sx 0.55 . ~ S S D X , ~ T S L @  
COIL-MLD 1OOUH 5% 0165 , l90X144L@ 

COIL-MLD SbOUH 5X Q8b5 .lVDX.44LQ 
COIL-MLD YTUH 5X 0.55 I155DX,1TSLE 
COIL-MLD 100UH 5X 08b5 ,lPDX,44LO 
COIL-MLD 5bOUH 5X 0.b5 .lVDX.44L@ 
COIL-MLD 47UH SX Q.55 .155DX,175LQ 

COIL-MLD JOOUH 5X Q.b5 .lVOX,44LO 
COIL-MLD 1OUW IOX Q.55 ,155DX.175LO 
CDIL-MLD LOU3 LOX 0.55 .155DX.llSLO 
COIL-MLO 1OUH LOX QDSS .1550Xm17SL6 
COIL-MLO 1OUH LOX 0855 .lS5DXm17SL6 

COIL-MLO 1OUH 1OX 0.55 olS5DX.1TSLQ 
COIL-MLO lOUH l o x  0855 m155DX,17SL@ 

TRAN818TDR PNP I 1  10-18 PDw3bOMW 
TRAN818lOR J-FCT ZN524S k-CHAN D-MDOC 8 1  
TRAN818TOR NPN 8 1  TD-18 PD8SbOMW 
TRANIIITOR NPN 8 1  10-18 PO83bOMW 
TRANIIITDR PNP 81  10-18 PDm3bOMW 

T R A N ~ I ~ T O R  J-FLT 2N5245 h-CHAN D-MODE 8 1  
TRAN818TOR NPN 8 1  10-18 PO.3bOMW 
TRAN818TOR NPN 8 1  10-18 PDmlbOMW 
TRAN818TOR CNP $ 1  10-18 PO.3bOMW 
TRANII8TOR J-FLT ZN524S N-CHAN D-MODE 8 1  

TRAN818TOR NPN 8 1  70-18 PD.3bOMW 
lRAN818TOR NPN 8 1  TO-18 PD.3bOMW 
l ~ A N 8 1 8 l O R  PNP 8 1  10-18 PD83bOMW 
TRAN8IITDR J-FCT 2NSZ45 N-CHIN D-MODE 8 1  
TRAN8IITOR NCN 8 1  TO-18 PD83bOMW 

TRAN818TOR NPN 8 1  10-18 PDm3bOMW 
TRAN818TOR PNP 8 1  10.18 PD.1bOMW 
TRAN818TOR J-VET ZN5245 k-CHAN D-VOOe 8 1  
TRAN818TDR NPN 8 1  10-18 PO81bOMW 
TRAN818TDR NPN 8 1  70-18 PO.lbOMW 

TRAN818TOR PNP 8 1  TO-18 PD83bOMW 
TtlAN818TOR NPN 2N5179 $ I  10-72 PD82OOMW 

RE8I8TDR 8.25K 1X .lZsW I TC.01-100 
RC818TOR LOU 1% ,125W t lC.O+-LOO 
RC818TOR 10 1% ,125W I lCmO+-100 
RLBI8TOR 100 1% ,125W f TC.O+-LOO 
RL818TOR 51.1 1X ,125W C TC80+-100 
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Reference 
Designation 

AUAlRb 
A4 I 7 R 7  
API7R8 
A4A7R9 
AUAIRlO 

AUA7Rll 
14A?RlZ* 
AOAIRl t* 
A4ATR14 
AOA7RlS 

A417Rlb 
AUA7Rl7 
A4171118 
AUI7R19 
A0171120 

AUAIR21 
I4A7R21 
API?R21* 
AUI?R24* 
A417RZI 

AYA7R2b 
APATR17 
I 4  A7R18 
19171129 
A 4 A 7 R 3 0  
A 4 A 7 R 3 1  

AOA7R12 
AUA7RSl 
AUI7R)Ur 
AUA?RII* 
CUA7R1b 

A4AlR17 
A4A7R18 
14AtR39 
A417RuO 
A 4 A 7 R 4 1  
A 4 A 7 R 4 2  
A4A7R41 
I4A7R44 
A4A7RUSl 
AUAIRUbr 
AUAlR47 

AYA7R48 
AYA7R49 
AYAlRSO 
A4A7RI l  
A4A7R52 

C P A l R l l  
44A7RSY 
IUA7RIS 
AOA7RIbr 
A4A?R57* 

A4A7R58 
AYA?RIQ 
A4A7RbO:' 
AUA7Rbl 
APA7Rba 

AUA7Rb1 
AUA7Rb4 
AUAlRbI  
APL7Rbbr 
AUl7Rb7 

API7RbOr 
A U ~ ~ R L Q  
AUI?R?O* 
AUA7R71 
AOAtR72r 

I U A I R 7 1  
APAlR74r 
14A7R75 
A U I I R I b *  
AUl7R77 

AUI7R78r 
A4AIR79 
AUAIR001 
AUAlR81 
1417R8Zt 

Table 8-45. 

HP Part 
Number 

0698-1114 
0757=0280 
07S?=01?9 
07Y7-0197 
Ob98=1407 

0757=0420 
0757-0444 
0757-0444 
0757=0401 
O?S7=0405 

0 7 S 7 ~ 0 3 9 4  
Ob98=315U 
OTS7-0280 
0757=0179 
0757=0401 

0698-1847 
07S7=0410 
0757-0444 
0757-0444 
0757-0416 

O?S?=OUOS 
OTS7=0194 
ObQ8=11SU 

41ti$f18 
0 7 5 7 - 0 4 0 1  
Ob98=3U47 
O?S?=OUIO 
0757=0219 
0?57=0289 
O?Y?=OUlb 

0757=OUOS 
0757-0394 
ObQ8=IlY4 

g g ~ ~ f ~ ~  
0 7 5 7 - 0 4 0 1  
0698-1447 
O?S7=OU20 
O?Y7=0189 
O?S7=0289 
O?Y?=OYlb 

0717-0405 
07S?=O194 
Ob98=1154 
O?I7=0280 
O?S?=01?9 

07Y7=0401 
0698-1447 
0767-0420 
0757-0289 
0757=0289 

0757-0405 
0698-1418 
0757-0276 
Ob98=1U47 
Ob98=3435 

0717-0401 
O?S?=OYOl 
0?57=OUOl 
0757-0194 
Ob98=1441 

Ob98=3417 
OIQB=OOIZ 
0757-04 16 
0757=OY 1 b 
Ob98=0081 

O?I?=OUlb 
0757=0194 
Ob98-1441 
Ob98=1417 
Ob98-0082 

0757=041b 
0757=041b 
0 6 9 8 - 0 0 0  
0751-09 1 b 
0757=0394 

A4A 

Q ~ Y  

5 
I 
1 
1 
b 

Y 
4 

5 

b 

1 
1 

1 

11 
5 

5 
5 

18 

5 

7 MHz Bandwidth Filter, Replaceable 

Description 

RL818TOR YeZ2K 1X ,125W f TCl0+=100 
R l8 I ITOR 1K 1X ,125W f TC10+=100 
REII ITOR 12.1 1X ml2SW f TC.0+=100 
R t I I8TOR be11 1X .lZSW f TClO+=lOO 
R t I l I l O R  422 1X ,125W f TCl0+.100 

REII ITOR 750 1X ,125W f TC.0+=100 
RESISTOR 12.1K 1% .125W F TC=O+-100 
RESISTOR 12.1K 1% .125W F TC=O+-100 
RE8 l I lOR 100 1X ,185W f TC.0+=100 
RE8lITOR 162  1X ,185W f TC10+=100 

REII ITOR S l e l  1X nl2SW f TC.0+=100 
RC8IITOR 4.22K 1X ,l ISW f TC10+=100 
REI I ITOR 1K 1X .12IW f TC10+=100 
RC8fITOR 12.1 1X .12IW f TC.Ot-100 
Re8XITOR 100 1% ,115W f TC.0+=100 

REII8TOR 422 1X ,125W f T C ~ 0 + = 1 0 0  
RC8IITOR 750 1X ,lZIW f TC.0+=100 
RESISTOR 12.1K 1: .125W F TC=O+-100 
RESISTOR 12.1K 1% .125W F TC=O+-100 
REII8TOR Ill 1X .lOIW f TClOt-100 

RL I I ITOR 162 1X ,125W f TC.01-100 
RL I I ITOR 11.1 1X ,125W f TC.01-100 
RLI I (T0R U.22K 1X e121W f TC.01-100 
R c ~ I I T O R  1K 1X .l2SW f TC10+*100 
R E S I S T O R  TRMR %O 1 0 %  C S I D E - A D J  1 -TRN 
R E S I S T O R  1 0 0  1 0  . 1 2 5 W  F TC=O+-100  

REOIITOR 422 1X , 1 8 5 ~  f TC10+=100 
RE(:(TOR 750 1X .125W ? TC.0+=100 
RC8IITOR lJ.1K 1X ,lZSW f TCIO+-100 
RC818TOR 11.1K 1X ,125W f TCIOt-LOO 
REI I ITOR Ill 1% ,125W f fC.O+-100 

REII ITOR 162  1X 1125W f T C 1 O t ~ l 0 0  
RE818TOR I 1 1 1  1% .12SW f TCmOt-100 
REIIITOR 4 . ~ 2 ~  1 s  , 1 2 1 ~  f ~ ~ 1 0 + = 1 0 0  
REII8TOR 1K 1X ,125W f TC.0+=100 
R E S I S T O R  TRMR 2 0  1 0 0  C S I D E - A D J  1 -TRN 
R E S I S T O R  1 0 0  1 %  . 1 2 5 W  F TC=O+-100  
REII8TOR 422 1X ,125W f TC.O+=100 
RC118TOR 750 1% ,125W ? TC.0+=100 
RCII ITOR 11,lK 1X el2SW f lC.O+=100 
Rc818TOR l S e l ~  1% e12SW f TC.0+=100 
RCII8TOR 511  1X ,125W f lC.0t-100 

RE818TOR 162  1X ,125W f TC10+=100 
RCBI$TOR 51.1 1 8  ,125W C TC.01-100 
REII ITOR 4,lZK 1X .lZSW f TC10+=100 
RC8IITOR 1K 1X ,lZIW f TCnO+=100 
RE8IITOR 12.1 1X .lZIW f TCIOI-100 

RE818TOR 100 1 1  ,125W f TC.O+=lOO 
REII8TOR 422 1% .lESW f TCmO+-100 
REII ITOR 750 1X . lL IW f TC.01-100 
REII ITOR l J e 1 K  1X #lZSW C TC.O+=lOO 
RE118101 13.1K 1X ,lZSW f TC.O+-100 

RE8IITOR l b 2  1X ,125W f TC.0+=100 
RC8IITOR 197 1X ,125W ? lC.0+=100 
RESISTOR 61.9 1: .125W F TC-0+-100 
RE818TOR 422 1% ,125W f TC.0+=100 
RL818TOR 18.1 1X olZSW f TC.0+=100 

RC818TOR L O O  1X ,115W f TC.0+=100 
Rt818TOR LOO I X  ,125W f TC.0+=100 
RC818lOR LOO 1% .lZSW F TC.0+=100 
RE818TOR 51.1 1% 1125W C TC.Ot=lOO 
RE8IITOR 287  1X , l lSW f TC.0+=100 

R ~ 8 1 8 l O R  1 3 1  1X .lZSW C T ~ m 0 + - 1 0 0  
RE~IITOR 464 1% ,IZSW F T C ~ O + = ~ O O  
RCII ITOR 5 1 1  1% ,125k F TC.O+=lOO 
R~8181OR 5 1 1  1X .lZSW f T C ~ 0 + = 1 0 0  
RC818TOR 1.9bK 1X ,125W f TC.0+=100 

RL818TOR 5 1 1  1X , 1 2 9 ~  f lC.0+=100 
RC818TOR 51.1 1X .lZSW f TCwOt-100 
RE818lOR 287 1X .12sN f TC.O+=100 
RCI18TOR 113 1X .lZSW F TC.0+=100 
RE818TOR 460 1% ,125W ? TC.O+-LOO 

RC8IITOR 5 1 1  1X ,125W f TC.O+=lOO 
RE818TOR 5 1 1  1% ,125W f T~.O+=l00 
RE818lOR 1 , Q b ~  1% ,125W F lC.0+=100 
RCII8TOR Ill 1 X  ,125W f TC.O+=IOO 
RE818TOR S l .1  18 ,125W f TCw0+=100 

Parts (3 of 4) 

8-323 

Mfr 
Code 

03198 
01298 
O299L 
01298 
03208 

01298 
O2QQE 
O299E 
03298 
01298 

0 1 ~ 9 0  
03290 
03298 
029QC 
OI290  

01291  
01290 
O299L 
0299B 
01298 

01290 
01298 
0 1 2 9 1  

LW~! 
0 3 2 9 6  
01298 
01298 
O29QE 
0 2 9 9 t  
01198 

01298 
03298 
OJOQB 
012Q8 
0 4 5 6 8  
0 3 2 9 8  
OI298 
01298 
O299C 
0 2 9 9 ~  
01298 

01290 
01298 
01198 
0 1 2 w  
O299E 

0 3 2 9 1  
01298 
01290 
O29QL 
OZQQL 

0129B 
03291  
01298 
01290 
01298 

01198 
03298 
01298 
01208 
0129B 

03298 
o l a e e  
01298 
01298 
03298 

03298 
03290 
01290 
01298 
03298 

03291  
03298 
01298 
03298 
05298 

Mfr Part Number 

C4.1/8=TO-Y221=f 
C4.1/8=TO=lOOl=f 
MfuC1/8=T0=12Rl=f 
C4.1/8=TO=b8Rl=f 
CU~1/8-T0=422R=f 

C P ~ l / 6 = T O = ? S ! ~ f  
MF 4C118-TO-1212-F 
MF 4C118-TO-1212-F 
C4.1/8=TO=lOl=f 
CU~ l /8=TO= lbaR=f  

C 4 ~ 1 / 8 = T O ~ I l R l ~ f  
C4~1 /8=TO=4221= f  
C4.1/1=TO=lOOl=f 
MfuC l /8=TO- l2R l= f  
C4.1/8=lO=lOl=f 

C4.1/8=10=422R=f 
C 4 ~ 1 / 8 - T O = l S l = f  
MF 4C118-TO-1212-F 
MF 4C118-TO-1212-F 
CU=l /8-TO*Yl lR- f  

CU.l/8=TO=lbIR=f 
~U. l /6=T0=SlRl=f  
C P ~ ~ / ~ = T O = U # ~ ~ - C  
~ 4 ~ 1 / 8 ~ 7 0 - 1 0 0 l ~ f  
7 2 - 1 3 8 0  
C 4 - 1 / 8 - T O - 1 0  
C4.1/8*f0=4LPR-f 
C4wl /8-TO=751=f  
MfuC1/8=TO=lJIZ=f  
M?&Cl/8=TO-l112=f  
C4.1/8=TO=SllR=I 

CU.l/8=TO=lb2R-f 
C U ~ l / 8 = T O = S l R l = f  
C 4 ~ 1 / 8 = 1 0 = 4 ~ 2 l = f  
CU=l/8=TO=lOOl=f 
7 2 - 1 3 8 - 0  
C 4 - 1 1 8 - T O - 1 0 1 - F  
C4~1/8=T0=422R=f 
C4.1/8=TO=?Sl.f 
~ f ~ C l / 8 = T O = l l l 2 - f  
~ f ~ ~ l / 8 = ~ 0 = 1 ~ 3 1 = f  
C4.1/8=TO=IllR=f 

C P . I / ~ = T O = I ~ ~ R = F  
~ 4 ~ 1 / 8 = T O = S l R l = f  
C4.1/8=TO=4221-f 
~ 4 . l / b = ~ 0 = 1 0 0 1 = t  
Mf~C1/8=10=12Rl -C  

C4.1/8=10-101-f 
c4~1 /8=TO=Y22R=f  
C U ~ l / 8 = T 0 = 7 S l = f  
MCeC1/8.T0=1112=f 
Mf&Cl /8-T0-1332-f  

CU,l/8=TO=lb2R-f 
CU.l/8=1O=lU?R=f 
C4-118-TO-61R9-F 
C4.1/8=TO=ULZR=f 
CY.l/8=TO=18R1=f 

CU.l/B=TO-101-f 
CU.l/8=TO=lOl=f 
C U ~ l / 8 = T O = l O l = f  
C4.1/8=TO=51Rl-C 
C4~1/8=TO=Z87R=f 

~ U . l / 8 ~ T 0 ~ 1 3 3 R ~ f  
e u . i / 8 - ~ o - u r r o - r  
C4.1/8-TO=SllR-f 
CU.l/8=TO=SllR=f 
CU~1/8=TO=lQb l= f  

CU.l/8=TO=SllR=C 
~ U ~ l / 8 - T O = S l R l = f  
CP.l/8=TO=287R=C 
C4~1 /8=T0=113R=f  
C4.1/8-TO=4b40-f 

CY.l/8=TO=SIlR-f 
C 4 ~ 1 / 8 - 7 0 = 5 l l R = f  
c 4 ~ 1 / 8 ~ T 0 ~ 1 9 b l ~ f  
CP.l/8-TO=511R-f 
CU.l/8=TO=5lRl=f 
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Table 8-45. A4A7 MHz Bandwidth Filter, Replaceable Parts (4 of 4 )  

Reference 
Designation 

AUATR81 
141TR84* 
A4ATR85 
A4ATR86* 
A41TR8T 

14ATR88* 
14ATR89 
A4111901 
APATR91 
14A7R9at 

14PTR93 
A4ATR94* 
AYITI95 
LUA?R9b* 
141TRPT 

AOATR981 
14ATR99 
A O A T R ~ O O *  
AUATRlOl 
AYITRlO21 

IUA7RlO1 
AYATRlO4* 
141TRlO5 
APlTRlOb 
ILll7RlOT 

h4ATRlO8 
A4ATRlO) 

1417TPl 
A4ATTPZ 
A41TTPS 
A4ATTP4 
C U A T T P S  

14ATTPb 
AVITTPT 
AOATTP8 
A4bTTP9 
14ATTPlO 

A4ATYl- 
A4A7Y5 

HP Part 
Number 

0 6 I 8 ~ 3 4 4 1  
0698-3437 
0698-0082 
0757-0416 
0757-0416 

0198-0083 
0T5T=041b 
0157-0394 
ObW-3443 
0698=3411 

0698=0011 
OT57-0416 
0157-0416 
0698-0061 
0757-0416 

0157-0194 
0698=3443 
0698=141T 
0698-0082 
0757-0416 

0751=0416 
0698=0013 
OTST=OYlb 
OT5?=0465 
OT5?=04bS 

0157-0065 
075T=0465 

0160=lT88 
0360=1186 
0360=1?88 
01CO=lT88 
0360-1788 

0160-1788 
0 3 6 0 - 1 7 0  
0360-1788 
0360-1786 
0360=118b 

041 0-0904 

6960-0016 

Q ~ Y  

4 

10 

1 

1 

Description 

RE818TOR 287 1X elL5W ? TC10+=100 
R E ~ I ~ T O R  113 1X ,115W I TC.0+.100 
Rc818TOR 464 1% ,125W ? TC10+=100 
RC8I8TOR 511 1X 0115W ? TC*0+~100 
RE818TOR 511 1X ,lLSW ? TC*0+=100 

REII8TOR ls9bK 1U ,115W I TC10+=100 
RE818TOR 511 1X ,115W I TC.0+=100 
Rg818TOR 51.1 1X ,115W f TC10+=100 
RCIIITOR 881 1X ,115W I TC*0+=100 
RE818TOR 133 1% ,115W ? TC.0+=100 

RC818TOR 464 l X  ,125W f TC.0+=100 
RE818TOR 511 1X ,115W ? TC.0+=100 
RE818TOR 511 1X e125W ? TCIO+=l00 
RC818TOR 1.9bK 1X ,115W ? TC*O+=lOO 
R~818T0R 511 I N  ,115W f TC10+*100 

RE818TOR s l e l  1% e125W ? TC.0+=100 
RE818TOR 887 1X ,115W ? tC.O+-LOO 
RE818TOR 131 1X ,125W ? TC.O+-100 
RE8l8TOR 464 1X ,115R ? TC*O+=lOO 
RE818TOR 511 1% ,125W I TC10+=100 

RE818TOR 511 1X ,115W ? TC.O+=100 
RCBIITOR 1 . 9 6 ~  1X ,1051 I TCl0+=100 
RC818TOR ill 1% ,115W T TC.0+=100 
R C ~ ~ B T O R  ~ O O K  1~ , 1 1 5 ~  I TCIO+=~OO 
RE818TOR lOOK 1X .l1SW I TC.O+-100 

RE818TOR lOOK 1X , l l l W  I TC.O+-100 
Rt8l8tOR LOOK (!I ,125W ? TC.0+=100 

CONNCCTOR=~OL CONT PIN I045-IN=18C=82 80 
CONNECTOR=8OL CONT PIN m045=IN=B8C=82 80 
CONNECTOR-8OL CON1 PIN .04S=IN=88C=82 80 
CONNLCTOR=~OL CONT PIN ,045-IN-B8C=82 80 
CoNNCCTOR=8@L CON7 PIN .045-IN.IIC=82 80 

CONNECTOR-8OL CONY PIN .045=IN=D8C=82 8P 
CONNCCTOR=~OL CONT PIN .OP5=IN=08C=82 8P 
CONNCC70R=8OL CON7 PIN .045=IN-81C-82 80 
CONNECTOR-8OL CONT PIN .045-IN=08C-82 80 
CONNICTOR=~~L CON7 P l k  e045=IN-88C-8Z 80 

CRV~TALIOUARTZIMATCHED ~ C T  01 FIVE 

A4A7 MISCELWEOUS PARTS 

PLUG-HOLE .125" D I A  

M f r  
Code 

01891 
03 /91  
018Q8 
01298 
01191 

01898 
03198 
0Ja91 
01891 
01198 

03198 
03a98 
O319B 
03191 
0 3 1 0  

01198 
01/98 
03190 
01191 
018Q8 

03198 
01198 
01190 
03898 
OIL98 

03198 
01191 

38480 
18480 
18480 
a8480 
18480 

a8480 
a8480 
28480 
a8480 
18480 

OO13f 

20480 

M f r  Part Number 

C O ~ l I 8 ~ T O ~ 2 8 T R ~ I  
C 4 ~ l I 8 ~ T O ~ l 3 I R ~ P  
~4~1/8=TO=46YO=f  
C ~ . l / 8 ~ T O ~ S l l R ~ f  
~ 4 ~ l I 8 = T O = S l l R ~ f  

~ 4 ; 1 1 8 = T 0 = 1 ~ 6 l - I  
C4.lI8=lO=SllR=? 
C4~1/8=TO=BlRl-C 
CU.lI8-T0-~8TR=f 
CU.l/8=TO=lIIR=I 

C4~118-10=4640-C 
c4.118=TO=SllR.F 
~ 4 . 1 1 8 - ~ 0 = I l l ~ - t  
C4.1/8=T0.1961=~ 
c ~ ~ ~ I ~ ~ T O ~ S ~ ~ R ~ C  

C 4 ~ l I 8 = T O = 5 l R l = ?  
C4~lI8=TOw88TR=I 
C4.lI8=TO-l13R=? 
~ 4 . 1 ~ 8 - T 0 ~ 4 6 4 0 - ?  
~ 4 ~ l I 8 = T O = 5 1 1 R = ?  

CU.lI8=TO=SllR=C 
C 4 ~ l I 8 = T O = l 9 b l = I  
~ 4 ~ 1 l 8 - 1 0 = 5 l l R = ?  
~ ~ . l / b = T O = 1 0 0 1 = ?  
~4~118=T0=1001=C 

~4.1/8=T0=1001=? 
C4.ll8-T0=1003-? 

OJ(O-lT88 
0160-1788 
0360=1T80 
03(0-1781 
0 3 6 0 ~ 1 T 8 8  

0360-1788 
0360=1781 
0 3 6 0 = l 7 0  
03bO=i788 
O3(0=1788 

OUt0=0404 

6960-0016 
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ZF CONTROL 

PAT I CONTROL 

I 
I 
I 

N O T L :  
7.C A447 3MY. &NOW/DTX 
NLTEN C O M F x . / Y 5  NYC 
/D€NT/CAL NLTLP 5TAGCS. 
F04 Y M P L / C / T  O N L Y  ON€ 
/ J W o  ww Y E R C  THC m C - 7  
L M L S  r o e  7W.r w-wr C)r 
E W  NLTTr J7lliC ARE 45 
f D L L O W 5  : 

/st POL€ : T P / O  - /5& C Cd.4 
Zed B,Y : TP 8 - / /dB* .C Zd.3 
3rd POL€ : TP 6 - /Ddbn f Ld6 
4,h - : TP 4 - Oddn t Zdd 
5,dh -€ : TF Z - d d 5 n  Z Z d 0  

Figure 8-1 44. A4A 7 3 MHz Bandwidth Filter, Block Diagram 
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Table 8-46. A4A 7 3 MHz Bandwidth Filter, Component Locator Table ( 1  o f  2) 

Reference 
Designator 

C 1 

C 2  

C3 

C4  

C  5  

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 

C3 1 

C32 

C33 

C34 

C35 

C36 

C3 7  

C38 

C39 

C40 

C4 1 

C42 

C43 

C44 

C4 5  

C46 

C47 

C48 

C49 

C50 

Location 

8 4  

C4  

C4  

C4 

C4 

C4  

D 4  

C3 

8 3  

C3 

C3  

C3 

D 3  

C3  

D 3  

C3 

8 3  

C3 

C  2  

C3 

C2 

D 2  

C2 

C3 

C2 

8 2  

C2 

C2 

C2 

C2 

D  2  

C2 

D 2  

C2 

B  1 

C 1  

C  1 

C 1 

C 1 

D l  

C 1  

D  1 

C1 

C 1  

B  1 

8 1 

C3 

8 4  

8 4  

8 3  

Reference 
Designator 

C 5 1  

CS2 

C53 

C54  

C55 

C56 

C57  

C58  

C59  

C6 0  

C6 1 

C62  

C63 

C64 

C6 5  

C66 

C6 7  

C68 

C6 9  

C70  

C71  

C72 

C73 

C74 

C75 

C76 

C77  

C78 

C79 

C80 

C81  

C82 

C83 

C  84 

C85 

C86 

C87 

C88 

C89 

C90 

C91  

C92 

C  93 

C R 1  

CR2 

CR3 

CR4 

CR5 

CR6 

Location 

8 3  

8 2  

B 1  

B 1  

C4  

C4 

8 4  

8 4  

8 4  

8 3  

C3 

C3  

8 3  

8 3  

8 3  

8 3  

C2 

C2 

8 3  

8 2  

8 2  

8 2  

C2 

C2 

8  2  

8 2  

8 2  

8 2  

C  1 

C 1 

B 1 

B 1 

B 1 

B 1 

A 3  

A 3  

8 3  

8 3  

8 3  

8 3  

8 3  

8 3  

C4 

8 4  

8 4  

8 4  

8 4  

C4 

C4 

Reference 
Designator 

C R 7  

CR8 

C R 9  

C R l O  

C R l l  

C R 1 2  

CR13 

CR14  

CR15  

CR16 

CR17  

CR18  

CR19  

CR20  

C R 2 1  

CR22  

CR23  

CR24 

CR25 

CR26 

CR27  

CR28 

CR29  

CR30  

E  1 

E 2  

E 3  

€ 4  

€5 

€6 

€ 7  

E  8  

€ 9  

E l 0  

E l l  

E l  2  

E l 3  

E l 4  

E l  5  

E l 6  

E l  7  

L1 

L 2  

L 3  

L 4  

L 5  

L 6  

L 7  

Location 

8  3  

8 3  

8 3  

8 3  

C3 

C3 

8 3  

8 3  

B  2  

B  2  

C  2  

C2 

8 2  

B  2  

B  2  

B  2  

C2 

C  2  

B  1 

B 1  

81 

B 1 

C 1 

C 1 

C4 

C4 

C4 

C3 

C3 

C3 

C3 

C3 

C3 

C  2  

C  2  

C2 

C2 

C 1  

C 1  

C  1 

C1 

C4 

8 4  

C4 

C3 

8 3  

C3 

C3 

Reference 
Designator 

L 8  

L 9  

L 1 0  

L11 

L 1 2  

L 1 3  

L 1 4  

L 1 5  

L 1 6  

L 1 7  

L 1 8  

L 1 9  

L 2 0  

L 2  1 

L 2 2  

Q 1 

Q2 

Q3 

Q4 

Q5  

Q6 

Q 7  

Q 8  

Q9 

Q 1 0  

Q 1 1  

Q12  

Q13 

Q14  

Q15  

Q16 

Q 1 7  

Q18 

Q19 

Q20 

Q21 

Q22  

R  1 

R 2  

R  3  

R 4  

R  5 

R6  

R 7  

R 8  

R 9  

R 1 0  

R  11 

Location 

8  3  

C3  

C2 

8  2  

C2 

C  2  

8 1  

C  1 

C 1  

8 4  

8 4  

B 3  

B  2  

B  2  

A 1  

C 1  

C 1  

C  1 

C 1  

C 1  

C  2  

C2 

C  2  

C  2  

C2 

C3 

C3 

C3 

C3 

C3 

C3 

C3 

C3 

C4 

C4 

C4 

C4 

C4 

8 4  

8 4  

C4 

C4 

C4 

C4 

C4 

8 4  

C4 

C4 
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Table 8-46. A4A 7 3 MHz Bandwidth Filter, Component Locator Table ( 2  o f  2)  

Location 
Reference 
Designator Location 

D  1 

D  2  

D 2  

D 2  

D 3  

D 3  

D 3  

D 4  

D 4  

C4 

C3  

C  2  

C  2  

C  1 

Reference 
Designator 

1312 

R13  

R 1 4  

R15 

R  1 6  

R 1 7  

R 1 8  

R 1 9  

R 2 0  

R 2 1  

R 2 2  

R 2 3  

R  24 

R25  

R26  

R 2 7  

R 2 8  

R  29  

R 3 0  

R 3 1  

R 3 2  

R  33 

R 3 4  

R35  

R  36 

R 3 7  

R38  

R 3 9  

R 4 0  

R 4 1  

R 4 2  

R 4 3  

R 4 4  

R45  

R46  

R 4 7  

R 4 8  

R 4 9  

R  5 0  

R 5 1  

R  52  

R  53 

R  5 4  

R55  

R  56 

R 5 7  

R 5 8  

R 5 9  

R 6 0  

R 6 1  

Reference 
Designator 

R62 

R 6 3  

R 6 4  

R 6 5  

R 6 6  

R 6 7  

R 6 8  

R 6 9  

R 7 0  

R 7 1  

R  72  

R  7 3  

R  7 3  

R75  

R  76 

R  7 7  

R 7 8  

R 7 9  

R 8 0  

R 8 1  

R 8 2  

R 8 3  

R  84 

R85  

R 8 6  

R 8 7  

R 8 8  

R  8 9  

R 9 0  

R 9 1  

R 9 2  

R  9 3  

R  94 

R  9 5  

R  96 

R 9 7  

R 9 8  

R  9 9  

RlOO 

R l O l  

R 1 0 2  

R103  

R104  

R105  

R106  

R107  

R108  

R 1 0 9  

T P 1  

Location 

C3 

B  3  

C3 

C3 

C3 

8 3  

C3 

C3 

8 3  

C3  

C3 

C3 

8 3  

C3 

C3 

C3 

8 3  

C3  

C3  

8 3  

C3  

C3  

C2 

8 2  

C2 

C2 

C  2  

8 2  

C  2  

C2 

8 2  

C 2  

C 2  

C  2  

8 2  

C 1  

C2 

C  1 

B  1 

C  1 

C 1  

8 1  

C 1  

C  1 

B 1  

B 1  

C  1 

B  1 

B  1 

B  1 

Location 

8 3  

8 3  

A 3  

A 3  

C4 

8 3  

C4 

8 3  

8 4  

8 3  

8 4  

8 3  

C3  

B  3  

C3  

8 3  

8 3  

8 3  

8 3  

8 3  

8 3  

8 3  

8 2  

8 2  

8 2  

8 2  

8 2  

8 2  

8 2  

8 2  

8 2  

8 2  

8 2  

8 2  

8 2  

8 2  

B 1  

8 2  

B  1 

8 2  

B  1 

B  1 

B  1 

B  1 

8 3  

8 3  

8 4  

8 4  

D l  

Reference 
Designator 

TP2 

T P 3  

TP4  

TP5  

T P6 

TP7  

TP8 

T P 9  

T P l O  

V 1  

V 2  

Y  3  

V 4  

V  5  
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Figure 8-1 45. A4A 7 3 MHz Bandwidth Filter, Component Locations 
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A4A8 ATTENUATOR-BANDWIDTH FILTER, CIRCUIT DESCRIPTION 

A4A8 Attenuator-Bandwidth Filter and A4A4 Bandwidth Filter operate at 21.4 MHz and are variable in 
bandwidth from 3 kHz to  3 MHz. The narrower bandwidths (3 kHz through 30 kHz) are obtained from five 
synchronously tuned crystal filters; the wider bandwidths (100 kHz through 3 MHz), from four synchron- 
ously tuned LC tank circuits. (The bandwidths 10 Hz through 1 kHz are obtained from A4A7 3 MHz 
Filter.) The Bandwidth Filter assemblies are on similar printed-circuit boards. A4A8 has two LC filters and 
two crystal filters, and A4A4 has two LC filters and three crystal filters. (A4A6A1 Up Converter has a 
single 21.4 MHz crystal that is used only for bandwidths < 1 kHz.) These six crystals comprise a matched 
set and must be replaced as such. The replacement assemblies are shipped without crystals, so the crystals 
from the replaced boards must be used again. 

10 - 20 dB Attenuator, 10 dB Amplifier @ 

The 10 dB Amplifier is a common emitter amplifier with a gain of = 10 dB. 

G ~ B  = 20 log G 

For the lower gain settings of 0 dB and -10 dB (activated by AlOdB and A20dB respectively), additional 
collector resistance is switched in by CR3 or CR2, thereby lowering the gain. 

lnput Buffer Amplifier @ 

The unity gain Input Buffer Amplifier functions as a non-inverting op amp (see Figure 8-147). 

Figure 8-1 4 7. A4A8 Input Buffer Amplifier, Equivalent Circuit 

8-33 1 
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In the crystal mode (3 kHz, 10 kHz, and 30 kHz bandwidths), the amplifier includes 4 2 .  The biasing of the 
amplifier is independent of its ac (21.4 MHz) operation but is very critical for its proper functioning. If a 
malfunction occurs, the dc bias should be checked first. 

The current through QIO is determined by the difference between two current sources, one involving 4 2  
and the other involving Q11 (see Figure 8-148). The most convenient way to find the current from each 
source is to measure the voltage across each emitter resistor. (A 1 kQ resistor should be used in series with 
the voltmeter probe tip to  prevent the circuit from oscillating and giving an erroneous reading.) For 4 2 ,  the 
current through R60 must be included. If results are inconsistent, the emitter resistor should be checked 
also. Check to  see that the BW5 line is at approximately -0.5 volts for bandwidths <30 kHz. 

Figure 8-148. A4A8 Input Buffer Amplifier, Current Sinks 

In the LC mode (the four wider bandwidths), the BW5 line goes to  approximately + 14.8V and turns off 
the current source 4 2 .  The current supplied by 4 2  in the crystal mode is now supplied through CR5 and 
R15 from the BW5 line. In the LC mode, the current thorugh Q10 can be found by subtracting the current 
through R5 from the current through R12. 

Buffer Amplifier @ 

The Buffer Amplifier is similar to the Input Buffer Amplifier. The input is selected by the BW5 line from 
CR9 in the LC mode o r  from CR8 in the crystal mode. 

In the crystal mode, the current through 4 4  is determined by the difference between the current sourced by 
4 6  and that sunk by Q5  (about 4 mA). A significant deviation from this current should be reflected by the 
gate-to-source voltage of 4 4 .  The source should be at  least 0.4V more positive than the gate, but not more 
than 2.OV more positive. If the difference is less than 0.4V, the FET current is too high; if the difference is 
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greater than 2.OV, the FET current may be too low. In either case the FET could also be defective. T o  de- 
termine precisely the current through Q4, the difference between the current through R47 and that 
through R6 1 should be subtracted from the current through R4 1. If the results are inconsistent, check the 
above-mentioned resistors. 

In LC mode of operation, current is supplied through R44 and CRI  1 from the BW5 line instead of through 
Q6. The difference between the current through R44 and that through R41 yields the FET current. 

Output Buffer Amplifier 0 

The Output Buffer Amplifier is a complementary pair of transistors in which Q8 acts as a source follower 
boosted by Q9. The current through FET Q8 is set by R58: 

The  total current through Q8 and Q9  is set by R59. The  input is selected by the BW5 line from either CR15 
in the LC mode o r  CR14 in the crystal mode. 

Crystal Filtering Circuits @@ 

The bandwidths 3 kHz, 10 kHz, and 30 kHz are obtained by crystal filtering in the First Crystal Pole and 
Second Crystal Pole circuits. The  crystals are used in series resonant mode and can be modeled as a series 
resonant circuit with a parallel capacitance (see Figure 8-149). 

Figure 8-149. Quartz Crystal, Simplified Schematic 

8-333 
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The parallel capacitance (Co) and series resistance (Rs) are not desired and are compensated for in the 
circuit, as shown in the equivalent circuit of a single pole of crystal filtering (see Figure 8- 150). 

Figure 8-150. Crystal Filtering Pole, Equivalent Circuit 

Since the two crystal filtering circuits are almost identical, the following description is for the First Crystal 
Pole circuit only. 

The PIN diode CR7 functions as a variable resistor at 21.4 MHz. As the resistance is lowered by increasing 
the current in the BW63 line, the bandshape becomes narrower. The bandwidth of one pole widens to ap- 
proximately 80 kHz when CR7 is turned off completely at the 30 kHz BW setting. (For a five-pole filter,,, 
the bandwidth of each pole is about 2.6 times the bandwidth of all five poles taken together. The band- 
width of two poles is about 1.5 times the bandwidth of all five poles taken together). 

A simplified schematic of a crystal pole, including compensation for Rs and Co in the crystal and input 
capacitance of the buffer amplifier, is shown in Figure 8- 15 1. 

Figure 8-1 51. Crystal Pole, Simplified Schematic 
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The SYM adjustment C13 compensates for Co by producing a current ( -  11) that is equal to  the current 
(I 1) through Co of the crystal but opposite in phase. These currents cancel, nullifying the effect of Co. The 
positive feedback from the collector of 4 2  generates a negative output resistance that cancels Rs of the 
crystal. This is approximated by resistor R16 in the Input Buffer Amplifier and XTL adjustment R40 in the 
Buffer Amplifier. 

The input capacitance of the Buffer Amplifier, printed circuit board capacitance, PIN diode capacitance, 
and the centering (CTR) capacitor C29 are in parallel resonance with L8. These components have negligible 
effect on the band shape. As long as C29 has sufficient range t o  "dip" the band shape, they can be ignored 

in analyzing the remainder of the circuit. 

The PIN diode CR7 controls bandwidths from 3 kHz to  10 kHz. For the 30 kHz bandwidth, CR7 is back 
biased, and R26 sets that bandwidth. If the 30 kHz bandwidth is much too narrow, even with CR7 back 
biased, the circuit might be loaded by a bad buffer amplifier (44,  QS). If the bandwidth is only slightly 
narrow, it may be widened by selecting a new value for R26". If the narrowest bandwidth (3 kHz) has 
too little gain, and it cannot be increased enough by XTL adjustment R40, then the crystals may have too 
high a series resistance (defective crystal), the output resistance Inay not be negative enough (defective 
Buffer Amplifier or Q3), or the crystals may have drifted too far apart in frequency. 

LC Filters 

The two LC filtering circuits are used for the wider bandwidths (100 kHz through 3 MHz). They are similar 
in function; the Second LC Pole circuit is described. A schematic of the simplified equivalent circuit is 
shown in Figure 8-1 52. 

Figure 8-1 52. LC Pole, Equivalent Circuit 
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The Q (bandwidth) is set by the resistance of the PIN diode CR18. A more detailed schematic of the Second 
LC Pole circuit is shown in Figure 8-1 53. 

Figure 8-153. Second LC Pole Circuit, Simplified Schematic 

The LC filter utilizes a metallized inductor L6 in parallel with three capacitors: C46 (LC CTR) for center- 
ing, C48 for temperature compensation, and C49*. The parallel circuit is driven through PIN diode CR18, 
which functions as a variable resistor. The BW7 line sets the current through CR18. Higher resistance 
results in narrower bandwidth. 

C67 and L15 tune out the case capacitance of CR18. R55* sets the 100 kHz bandwidth when CR18 is back 
biased (i.e., highest resistance). CR17 is controlled by the LC adjustment R35 and compensates for losses 
in the parallel resonant circuit. (In the first LC Pole circuit, fixed resistor R29* replaces CR17.) 

Low gain in one of the poles in the 100 kHz bandwidth is caused by: 

1. Broken o r  cracked metalized-glass inductor (often intermittent). 
2. The pole being centered at some frequency other than 21.4 MHz. 
3. Insufficient feedback from the buffer amplifier. 
4. Defective buffer amplifier thatis  loading the circuit. 

If the 10 kHz bandwidth amplitude is correct, but that of the 300 kHz bandwidth is too low, either C66 or 
C67 are not properly adjusted. If the 300 kHz amplitude is too high, the four LC poles are not tuned close 
enough to  the same frequency. In either case, refer to  Section V, Adjustments. 

8-3 3 6 
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A4A8 ATTENUATOR- BANDWIDTH FILTER, TROUBLESHOOTING 

As an aid in troubleshooting, critical DC voltages for proper operation are indicated at several nodes on 
the accompanying schematic. 

If the resolution bandwidths from 3 kHz to 3 MHz have low gain and/or incorrect bandwidth, either this 
board or the A4A4 Bandwidth Filter board may be defective. To determine which board is faulty, discon- 
nect the 97 cable from A4A8J 1 and connect it to A4A6J 1 .  If the signal is then 3 to  5 dB lower than ex- 
pected, (i.e., CAL OUTPUT is -13 to -1 5 dBm) and/or the bandwidth is 3 0  to  60% wider than expected 
(i.e., 1 ~ ~ z r " 6 , " i s  1.3 to  1.5 MHz), then A4A8 is suspect. 

Control l i n e ' ~ ~ 5  determines whether the LC filters or  the crystal filters are selected. If this line does not 
switch, A4A9Q3 on the I F  control board should be checked. BW63 controls the crystal mode resolution 
bandwidths from 3 kHz t o  3 0  kHz. The LC resolution bandwidths from 100 kHz to 3 MHz are controlled 
by BW7. If any of the control line voltages in Note 5 are incorrect, signals from A4A9 IF  Control should be 
checked. 

Operation of the AlOdB and A20dB circuitry can be determined by the following method. Connect a 
355D attenuator between the CAL OUTPUT and SIGNAL INPUT 2. Set this attenuator to  90 dB and key 
in the following: 

[-I 20MHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [-I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OHz 
ra.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kHz 
m.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OdB 

VIDEO I.. .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 H z  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20sec [-I -10dBm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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Press the sweep key and then repetitively press the DATA STEP 0 key. Figure 8-154 shows the 
display of a properly working instrument. If either of the first two steps is missing, the A10 dB or  A20 dB 
circuitry is faulty. Note 6 indicates the correct control line voltages from the A4A9 IF  Control board. 

Figure 8-154. A1 0 dB/A20 dB Step Display 
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Table 8-47. A4A8 Attenuator-Bandwidth Filter, Replaceable Parts ( I  o f  4 )  

Reference 
Designation 

A418 

AUAOCl 
A4A8C2 
A4AOC3 
A4A8C4 
AUAOCS 

A4A8C6 
A4A8C7 
A4A8C8 
A4A8C9 
bUb8C10 

A4AOCl l  
AUI8C l2  
1 4 A O C l l  
A418CIY* 
A4A8ClS 

AOAOClb 
AOA8ClT 
AUA8Cl I  
AIA8C19 
AOA8C20 

AUA8CZl 
A4A8C22 
AYA8C23 
AVAIC24 
AYAICZS 

AUA8CZb 
A448CZT 
AUA8C28 
AUA8C29 
A U A ~ C S O  

A4A8CJl 
AOA8C32 
A4A8C33 
AOA8C34 
A u 1 8 ~ 3 s r  

AOA8CJb 
A4A8C3T 
AOA8CS8 
A4A8C39 
A4AbC40 

AUAOCUl 
AUA8C42 
A4A8C43* 
AYA8C44 
44A8CYS 

AUA8C46 
AOA8C47 
AUA8C48 
L418C49* 
AUAlCSO 

A4A8CSl 
A ~ A ~ C S Z  
AYA8CS3 
AUA8C54 
AUA8C55 

bUl8CSb 
AUA8C57 
A4A8C58 
AUA8CS9 
A4A8CbO 

~ 4 ~ 8 ~ 6 1  
AIA8CbZ 
AUA8Cb3r 

A4A8C64 

ADA8C65 
A4A8Cbb 
AUA8Cbl 
AUAIC68 
A4A8Cb9 

HP Part 
Number 

8 5 b b 2 ~ 6 0 0 0 ~  

0140-0200 
0160-2015 
0160-2011  
0160-2055 
OlbO-2055 

0160-2011  
0160-2011  
0160-2015 
0160-2015 

0160-2011  
0160-2217 
0121-0019 
0160-2209 
0160-2015 

0160-2051  
0160-2207 
0160-1015 
0160-4297 
0160-2015 

0160-3856 
0160-2011  
0160-2055 
0160-2055 
0160-2015 

0160-4297 
0160-2011  
0 1  60 -2051  
0121.0446 
0160-205s  

0160-2055 
0 1 2 1 ~ 0 0 3 b  
0160-1055 
0160-3431 
0100-0194 

0160-2011  
0160-9055 
0160-9051  
0160-9297 
OlbO-2055 

O lb0 -2257  
0121-0059 
0160-2549 
0121-0446 
0 1 bO-2055 

0111-0036 
0160-2055 
0160-3431 
0140-0194 
0160-3416 

0160-2051  
0 1  LO-205s 
Olb0-9055 
0160-2055 
0160-2051  

0160-2055 
0160-2015 
0160-2055 
0 1 60-2055 
0160-4297 

0160-105s 
OlbO-2055 
0140.01V4 

0160-2055 

0160-2055 
0121-0452 
0111-0412 
0160-2051  
0 l b 0 - 2 0 5 5  

Q ~ Y  

1 

1 
46 

2 
i? 
L 

2 

4 

I 

2 

1 

2 
4 

2 

Description 

BOARD A88EMILYo ATTCNUATOR-8ANDWIOTU FLT 

CAPACITOR-?XD 390PP +-5% 3OOVDC MICAO+TO 
CAPACITOR-?XD .OlUF +80-20X lOOVDC CER 
CLPLCITOR-?XD .OlU? +80-2OX lOOVOC CEP 
CAPACITOR-?XD .OlUP +80-2OX lOOVDC CER 
CAPACITOR-?XD .OlU? +8O-LOX lOOVDC CCP 

CAPACITOR-CXD ,OlU? +80-2OX IOOVDC CCR 
CAPACITOR-CXD .OlU? +8O-<OX lOOVDC CER 
CAPACITOR~CXD .OlUF +80-2OX 1OOVDC CER 
CAPACITOR-?XD .OlU? +80-20X lOOVDC CER 
NOT A881ONED 

CAPACITOR-?XD O O ~ U C  +8O-2OX lOOVDC CER 
CAPACITOR-?XD lOPF +-5X 500VDC CERO+-60 
CbPAClTOR-V TRMR-CER 2-8PF 350V PC-VTO 
CAPACITOR=CXD 4 . 7 ~ ~  + - . 2 5 ~ r  soovoc  
CAPACITOR-?XD .OIU? +80-20X lOOVDC CER 

CAPACITOR-?XD .OlUC +80-20X IOOVDC CER 
CAPACITOR-?XO 3OOPF +-5% 300VOC MICA0+7O 
~~~~~~~~~~FXD eOlU? +8O-2OX lOOVDC CER 
CAPACITOR-FXD ,OZZU? +80-)OX IOOVOC CER 
CAPACITOR-?XD oOlUF +8O-2OX lOOVDC CER 

CAPACITOR*CXD 1000PF +-lOX 1KVDC CCR 
CAPACITOR-FXO .OlU? +8O-20% LOOVDC CER 
CAPACITOR-?XD .OlUP +80-2OX 1OOVOC CER 
CAPACITOR-?XD .OlU? +80-20% IOOVOC CER 
CAPACITOR-?XD .OlU? +80-201  lOOVDC CLR 

CAPACITOR-FXD .022UF +80-20% l0OVDC CER 
CAPACITOR-FXD .OlU? +IO-ZOX 1OOVDC CER 
CAPACITOR-?XD . o ~ u F  +80-201  ~ O O V D C  CER 
CAPACITOR-V TRMR-CCR 4.5-20Pf 16OV 
CAPACITOR-CXD .OIUF +so-aox i o o v o c  CER 

CAPACITOR-?XO 0 0 l U ?  +80-2OX 1OOVDC CER 
CbPACITOR-V TRMR-CER 5,5118P? 150V 
CAPACITOR-FXD .OlU? +8O-20% 1OOVDC CER 
CAPACITOR-?XD b 0 8 P ?  +-,5P? 500VDC 
CAPACITORw?XO 1tOPF +-5X lOOVDC MICA 

CAPACITOR-FXD .OIU? +80-zox 1 0 0 ~ 0 ~  C ~ R  
CLPACITOR-?xD oOlUF +8O-20% 1OOVDC CCR 
CLPACITOR-FXO ,OlUr $80-20% lOOVDC CER 
CAPACITOR-?XD , 0 2 2 ~ F  +8O-20% lOOVDC CER 
CAPACITOR-?KO rOIU? +80-2OX lOOVOC CLR 

CAPACITOR-CXD lOP? +-5% SOOVDC CERO+-bO 
CAPACITOR-v TRMR*CER 2-IP? 3 5 0 ~  P C - V T O  
CAPACITOR-PXD 4,TPF +-*25P? 5OOVDC 
CAPACITOR-V TRMR-CER UoS-ZOP? 1bOV 
CAPACITOR-CXD .OIU? +8O-20% lOOVDC CIR 

CAPACITOR-V TRMR-CER 1.5-18P? 350V 
C&PACITOR-CXD .OlU? +8O-?OX lOOVDC CER 
CAPACITOR-?XD 6,IPF +-.5PF 500VOC 
CAPACITOR-?XO l 1 0 ~ r  +-51 S O O V D C  MICA 
CAPACITOR-CXD lOOOPF + - l o x  INVDC CER 

CAPACITOR-?XO ,OlU? +80-20% 1OOVDC CER 
CAPACITOR-FXD .olur + ~ O - ~ O X  ~ O O V D C  CER 
CAPACITOR-FXD .OlU? +8O-20% lOOVDC CER 
CAPACITOR-?XD . 0 1 ~ f  +80 -20% ~ O O V D C  CCR 
CAPAClTOR-FXD .OlUF +80-201  1OOVDC CER 

CbP4CITOR-?XD ,OIUF r8O-ZOZ lOOVDC CER 
CAPACITOR-?XD .OlUF +80-20% 1OOVDC CER 
CAPLCITOR-FXD .OlU? +80-2OX lOOVDC CER 
CAPACITOR-?XD .OlU? +BO-ZOX IOOVDC CER 
CAPACITOR-FXD .022UF +80-20% lOOVDC CER 

CAPACITOR-FXD .OLUF +80-2OX I O O V D C  c e a  
CAPACITOR-CXD .OlUf  r 8 0 - 2 O I  lOOVDC CER 
CAPACITOR-FXO l l O P F  +-5% 300VOC MICA 

CAPACITOR-FXD .OlUF +8O-ZOX 1OOVDC CER 

CAPACITOR-CXD aOIUF +8O-20% lOOVDC CER 
 CAPACITOR.^ TRMR-4IP 1.3-S14P? 25OV 
~~~~~~~~~~V TRMR-AIR l,J-S,UPC ZSOV 
CfiPbCITOR-FXD .OlU? +8O-ZOX lOOVDC CEP 
CAPACITOR-CXD .OlUP +BO-2OY lOOVDC CER 

Mfr 
Code 

28480 

72136 
28480 
28480 
28480 
18480  

28480 
28U80 
28480 
28480 

Z lD80  
28480 
73899 
28480 
28480 

28480 
28480 
28480 
0420J  
28480 

21480 
a8480 
28480 
28480 
28080 

0420J 
28480 
28P80 
O l46U 
28480 

28480 
73899 
28480 
28480 
72136 

28480 
28480 
ZdUlO 
OUZOJ 
2B480 

28480 
738V9 
28480 
014bY 
28480 

73899 
28480 
28480 
72136 
28980 

28480 
2 8 ~ 8 0  
28480 
28480 
28480 

28480 
a8480 
28480 
28480 
04203 

18480 
28480 
72136 

28480 

28480 
74970 
74970 
28480 
28480 

Mfr Part Number 

85662-60003 

DMl5F391JO3OOWVlCR 
0160-2055 
0160-2055 
0160-a055 
0160-2055 

0160-2055 
OlbO-2015 
Olb0.2055 
0160-2055 

0160-PO55 
0160-2267 
DVl lPR8A 
0160-2249 
0160-2055 

OlbO-2055 
0160-2207 
0160-2055 
C0~3?lOlU2232822.CDY 
OlbO-2055 

0160-3456 
0160.2055 
0160-2055 
0 1 6 0 - ~ 0 5 5  
0160-2055 

C023FlOlH223ZS22-CDH 
OlbO-2055 
0160.2055 
78.TRfKO-19 4.5-10 PC, N750 
o l b o - 2 0 5 5  

0160-2055 
D V i l P R l 8 A  
0160-2055 
0160-3431 
D M ~ 5 ? l l l J 0 3 0 0 W V l C R  

0160-2055 
0160-2055 
0160-2055 
~ 0 ? 3 F l O l H 2 2 3 Z 8 2 2 r C D H  
0160-2055 

0160.2257 
DVIIPR~A 
0160-2249 
7s-TRIKO-19 4.5-20 P ro  N75O 
0 l b 0 - 2 0 5 5  

DVl lPR18A 
0160-2055 
0100-3431 
DM15Fll lJ0300WV1CR 
DlbO-3456 

0160-2055 
o i b o - z o 5 5  
0160-2055 
0160.2055 
0160-2055 

O lh0 -2055  
0160-205s 
0160.2055 
OlbO-2055 
C023FlOlH223Z522-CliD 

0160-2055 
0160-2055 
D ~ l 5 ~ l l l J 0 3 0 0 W V l C R  

Olb0.2055 

0160-2055 
187-0103-005 
187-0103-005 
0160-2055 
0160-2055 
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Table 8-47. A 4 A 8  Attenuator-Bandwidth Filter, Replaceable Parts (2  of  4 )  

Reference 
Designation 

ABA8C70 
AVA8C71 
4Ph8C72 
AUA8Cl l  
A4AaC74 
A4A8C75 
44A8CRl 
AOAICRZ 
AUA8CR3 
A4b8CR4 
AO48CRI 
A4A8CRb 
AUA8CR7 
AUI8CR8 
44A8CR9 
A4A8CRlO 

AYA8CRll 
AUb8CRIZ 
l4A8CR13 
44A8CRl4 
API8CRlS 

A4A8CRlb 
A4A8CRlT 
A4A8CRl8 
AUA8CRl9 

A 4 l 8 E i  
A4P8C2 
AUA8L3 
AUAIC4 
A4A8t5 

IUA8Eb 
AUA8C7 
APAOL8 
APA8E9 
AUb8ElO 

A 4 A 8 L l l  
AOA8LlZ 

AUA8Jl 

A4A8Ll 
A ~ A ~ L Z  
AUA8LI 
AUA8L4 
APA8LS 

AUA8Lb 
A u A 8 ~ 7  
A4A8LI  
A4A8L9 
A4AOLlO 

A 4 A 8 L l l  
AYA8LlZ 
AOA8L13 
AUA8Ll4 
AYA8LlS 

4 4 4 8 L l b  
44A8L17 
AUA8Ll8 
AUA8Ll9 
AUA8LZO 

A4A8LCl- 
AUA8L3Z 
A4A8L33 

A41801 
IYABQZ 
4UA803 
A418QP 
444805 

AUA806 
44A807 
APA.908 
APA8QQ 
A418010 

AUA8Ql l  

4 4 4 l R l  
44A8R2 
44A8Rl 
AU48RU 
AUARR5 

Mfr 
Code 

18480 
28480 
18480  
28480 
28480  
28480 

18480 
28480 
18480 
18480  
18480 
28480 
18480 
28480 
28480 

28480 
18480 
18480 
18480 
18480 

18480 
18480 
18480 
21180 

01880 
01888 
01886 
0181G 
01880 

01880 
01800 
01880 
01880 
01880 

01810 
01880 

28480 

02170 
0117) 
01178 
01178 
01178 

01178 
18480 
02170 
01170 
02178 

01178 
01171  
02110 
28480 
02178 

01170 
O117l  

01178 
01170 

01178 

02030 
01030 
OZO30 
0 1 6 9 H  
18480 

02030 
01030 
0 1 6 9 H  
0a030 
0 1 6 9 H  

18480 

03291  
03291  
03290 
O299E 
03290 

Mfr Part Number 

0160-2107 
0 1 b O ~ ~ o ~ ~  
01bO-4084 
0160-4084 
0160-2055 
0160-2055 

1901-0050 
1901-0050 
1 9 ~ 1 - 0 0 4 7  
1901-0047 
1901-1070 
1961-1070 
1 9 0 1 - 0 5 3 5  
1901-0047 
1 9 0 1 - 0 5 3 5  

1901-0047 
1901-0047 
1901-1070 
1 9 0 1 - 0 5 3 5  
l90 l*OO47 

1 9 0 1 - 0 5 3 5  
1901-1070 
1901-1070 
1101-0535 

Sb-590-b5AZ/UA 
¶b-59O-bSAa/UA 
5bi¶9O-bSA2/4A 
5b~590-bSAZ l4A 
Sb-S90-bSA1lUA 

5b-¶9O=bSA2/4A 
5b-SVO-b5A2/4A 
Sb-¶9O=bSAZ/UA 
56-590-bSAZ/UA 
Sb-590-b5A2/4A 

5b.¶90-bSAl/YA 
5b.59O-bSA1/41 

1250-0b90 

15.4415-1M 
I~.UQUS-TJ 
15.111~-11J 
iS-U415- lK 
15.444S-2K 

lS.44~5-1K 
9100-3854 
15.4425-10K 
lS.444S-4K 
1 5 - l l l S - 2 l J  

15.443S-1K 
15.443S-1K 
lS-4445-1K 
9100-3854 
15.4445-41 

15.4445-4K 
lS.4415-10K 

lS -4435- lK  
15-444s-7J 

09.442b-bK 

ZNs179 
ZN3151 
I N 3 1 5 1  
SKA 3 8 0 7  
1854-0404 

2N)Z I l  
2N32S1 
5 K A  3 8 0 7  
Z N ) ~ S I  
SKA 3 8 0 7  

1854-0404 

C4.1/8-TO-SbR2-T 
C4.1/8-TO-l9bl=? 
~4.1/8-TO-lOl-F 
MFuCI/8-10-17R8-F 
C4.1/8-TO-101-C 

HP Part 
Number 

01 bO*Z107 
0160-2055 
OlbO-4084 
01bO-4084 
0160-2055 
0160-2055 

1901-0050 
1901-0050 
1901-0047 
1901-0047 
1901-1070 
1901-1070 
1 9 0 1 - 0 5 3 5  
1901-0047 
1 9 0 1 - 0 5 3 5  

1901-0047 
1901.0047 
1901-1070 
1 9 0 1 - 0 5 3 5  
1901-0047 

1 9 0 1 - 0 5 3 5  
1901-1070 
1901-1070 
1901-0535 

9170-0019 
9170-0019 
9170-0029 
9170-0029 
9170-0019 

9170-0019 
9170-0029 
9170-0029 
9170-00/9 
9170-0029 

9170-0019 
9170-0019 

1ZSO-0690 

9100-1610 
1140.0179 
9 1 0 0 - l b 4 1  
9100- lb18  
9140-0114 

9140-0114 
9100-3854 
9140-0098 
91  00-1620 
9100-1641 

9100-1618 
9 1 0 0 - l b l 8  
9140-0114 
VlOO-3814 
9100-1610 

9100-1bZO 
9140-0098 

9100-1618 
9140.0179 

9140-0158 

l8SY-0145 
1853-0001 
1853-0007 
1 8 5 5 - 0 2 6 7  
1854-0404 

1853-0001 
1813-0007 
1 8 5 5 - 0 2 6 7  
1853-0007 
1 8 5 5 - 0 2 6 7  

18S4-OUOU 

0757-0391 
0698-0083 
07S7-0401 
0757-0294 
0757-0401 

Q ~ Y  

2 

10 

5 

5  

12 

1 

1 
2 
Z 
4 
3 

) 
2 
l 

1 

1 
5 

2 

1 
1 
Y 
1 

Description 

CAPACITOR-FXD 300PC 1-SX 300VOC MICAO+?O 
CACAC~TOR-FXO .01U? +80=20X LOOVOC CCR 
CAPACITOR-CXO . lU? +-10% SOVDC CER 
CAPACITOR-CXD .lUC +-SOX SOVDC CER 
CAPACITOR-FXD .OlUF +80-20'0 lOOVDC CER 
CAPACITOR-FXD .OlUF +80-20% lOOVDC CER 
NOT A88lONCD 
~IOOC-8WITCHINQ 8OV LOOMA ZN8 00-7 
OIODE-8WlTCHINO 8OV ZOOMA 2N8 00-7 
DIODE-IwITCH~NQ 2OV 7SMA LON8 
DIODE-8WITCHINO 2OV 7SMA 10N8 
DIOOCIPIN 
DtODLIPlN 
D I O D E - S C H O T T K Y  
OIOOC-8WlTCHlNO ZOV ISMA ION8 
D I O D E - S C H O T T K Y  

OIODC-8WITCHINO ZOV 75MA l O N l  
DIOOC-~WITCHIN@ ZOV 75MA lON8 
DIOOEICIN 
DIODE-SCHOT TKY 
DIODE-8WITCHINO ZOV 7SMA ION8 

DIOOE-SCHOTTKY 
D l O D t l P t N  
DtOOClClN 
OIOOC-8CHOlTKY 

CORE-(HIELDIN0 BEAD 
CORE-8HlCLDINO BEAD 
CORE-IHICLDINQ BEID 
CDRE-LHILLDINO 8EAD 
CORE-8WIILOINQ BLID 

CORL-8HlCLDINQ BLAO 
CORE-8HIKLOINO OLAD 
CORE-8HILLOINO BEAD 
CORE-8HILLDINO 8EAD 
CORE-8HllLDING OLIO 

CORE-8WIELDINQ BEAD 
CORE-8HlCLDINO BEAD 

CDNNECTORmRC 8MB M 8QL-HOLE-TR 50-OHM 

COIL-MLD 1SONH ZOX 0850 ,15SOX,l?SLQ 
COIL-MLO aaun l o x  0.75 ,~SSDX,JTSLQ 
COIL-MLD 14OUH 5 %  0.65 .15Sb%.3TSLG 
COIL-MLO S,bUH 10% 0845 ,155OX~375LG 
COIL-MLD lOUH 10X 0.55 ,lS50X.37SLO 

COIL-MLD IOUH 10% 0.55 . I S ~ O X , ~ ~ S L Q  
COIL 400NH SX Q.150 .30Xl,Ol6LO 
COIL-MLD 2 . 1 ~ n  10% 0.33 .iS50X.375LQ 
COIL-MLO l5UH l o x  0.65 .155DX,J75LO 
COIL-MLD PUOUH 5 %  0.65 .iSSDX.I7SLO 

COIL-MLD 5.bUn l o x  0845 115S0X,375LG 
COIL-MLO 5,bUk IOX 0.45 .lS5OX.37SLG 
COIL-MLD 1 0 ~ ~  l o x  0855 . 1 5 5 0 ~ , 3 7 ~ ~ 0  
COIL VOONH 5 %  QmlS0 .30Yl.OlbLO 
COIL-ULO 15UW LOX 0.65 .15SOXal75LG 

CoIL.ML0 15UH LOX 0.65 ,155DX.375LG 
COIL-MLD 2,1UH l o x  Q.33 ,1SSOX137SL0 
NOT A8816NEO 
COIL-MLD S.6UH LOX 0.45 ,151OX~11SLO 
COIL-ULO LZUH LOX 0.75 . lSSDXaS75L0 

NOT A88IGNED 
COIL-MLO lUH l o x  0832 ,095DX.ZsLQ 

TRAN818TOR NPN 1Y5179 8 1  10 -11  PD8ZOOMW 
TRAN818TOR PNP ZN3151 8 1  TO-18 PD8360MW 
TIANIISTOR PNC ZN3251 8 1  10-18 PDm3bOMW 
T R A N S I S T O R  J - F E T  N-CHAN D-MODE 5 1  
TRANSI8TOR NPN 8 1  10-18 PD836OMW 

TRANSISTOR PNP 1N3ZSl  81  TO-18 PD83bOMW 
lRANl l8TOR PNP 2k3251 81  10-18 COm3bOMW 
T R A N S I S T O R  J - F E T  N-CHAN D-MODE S I  
T R A ~ ~ I S T O R  PNP ~ ~ 3 2 5 1  11 10-18 P D ~ I ~ O M W  
i R A N S I S T O R  J - F E T  N-CHAN D-MODE S I  

lRAN818TOR NPN 8 1  TD-18 CO83bOMW 

RCl lSlOR Sb.2 1X ,125W ? TC80*-100 
RCSI8TOR 1.9bK 1% . l Z S I  F lC.O+-100 
RESISTOR LOO 1X .12SW T TC.Ot-100 
RE8ISTOR 17.8 1X ,125W C TC.01-100 
RC8181OR LOO 1% ,IZSW F TC.Ot-100 
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Table 8-4 7. A4A8 A ttenuator-Bandwidth Filter, Replaceable Parts (4  of  4 )  

Reference 
Designation 

AP&OVRl 

A4A8Y 1-Y2 

Mfr 
Code 

0PP18 

88410  

a t 4 8 0  
28480 

Mfr Part Number 

~ l T l g 8  

0410- iOa6 

t c j 0 1 - 4 0 0 0 i  
6960-0016 

HP Part 
Number 

1902-3139 

0410-1026 

86101-40001 
6960-0016 

Q ~ Y  

1 

1 

I 
1 

Description 

DIODLmZNR 1.2SV SK 00 -1  CD.,UW TCI+.O$IX 

CRY8TAL, P1.4 MHz# 8LT OF 3 I X  INCLUDL8 
A4AYYl-Y3, AOAbAlY1) 

A9A8 MI8CCLLANEOUI 

IYTRACTOR,  PC B O A R D  
PLUG-HOLE .125" DIA 
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Dii~itally Remastered by ArtekMedia 2002-2006 

L 

Q -'IRS T L C  33, E 0 ,i'rO//D LC POL[ 
I 
I 

i" 

B WSF d W S F  

1 b 0 
C D P ' C U P  

& 

4 AMPL/F/ER B W ~ F  B W ~ F  0 OUTPUT BUFFER I 
AMPLIFIER I 

L p  CTR 

Q10.011 7 IL  

I 

! ! l i ' O  

Ll +SdBm?LdB Zi.4MH.z 

Q F/QST XTAL POLE @ SECOUD X T4L POLE 

5 YM 
< I  u I 

I 

I 
I 

/ F  V/DEO MoriEeBD4RD DOWN CONYERTCR 

m 0 - - 1  A 4 A 6 A 1  

Figure 8-155. A4A8 Atterzuafor-Ba~ldwiclt/z Filter, Bloc>l< Diilgrurn 
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Dtgita//y Remastered by ArfekMedia @ 2002-2006 

Table 8-48. A4AS Atte~lz~ator-Barzd\vidt/z filter, Cornpotlent Locutor Table 

Reference 
Iesignator Location 

Reference 
Designator 

C52 

C53 

C54 

C55 

C56 

C57 

C58 

C59 

C60 

C6 1 

C62 

C63 

C64 

C65 

C66 

C67 

C6 8  

C69 

C70 

C71  

C7 2  

C73 

CR2 

CR3 

CR4 

CR5 

CR6 

CR7 

CR8 

C R 9  

C R l O  

C R l l  

CR12  

CR13 

CR14 

CR15 

CR16 

CR17 

CR18 

CR19  

E l  

E  2  

E3 

E4 

E 5  

E6 

E 7  

E8 

Location 
Reference 

E l l  

E l 2  

Reference 
Designator 

R 1 1  

R 1 2  

R13 

R  1 4  

R  15  

R16 

R17  

R18  

R 2 0  

R 2 1  

R 2 2  

R  23 

R24  

R25  

R  26 

R 2 7  

R28 

R29  

R 3 0  

R 3 1  

R 3 2  

R33 

R 3 4  

R35  

R36 

R38  

R39  

R 4 0  

R 4 1  

R 4 2  

R43  

R44  

R45  

R46 

R47  

R48  

R 4 9  

R 5 0  

R 5 1  

R52  

R  53 

R  54 

R55 

R  56 

R57  

R58 

R59  

R 6 0  

R 6 1  

R 6 2  

Reference 
Designator 

R63 

R64  

R66 

R67  

R68 

R69 

R70  

T P 1  

TP2  

TP3  

TP4  

TP5 

TP6 

TP7 

TP8 

TP9 

V R 1  

Y 1 

Y 2  

Location 
A4A8 

ATTENUATOR-BANDWIDTH FILTER 

LC CTR 

R35 @ 
LC 

Figure 8-1 56.  A4A8  A tte~luator-Ba1zd\vidtlz Filter, Coirzponelzt Locatiorls 
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R27 ' v;;e- 
6 30 C R 3  S &AL FAT) 

RzoX ' 
- 

3480 
1 ~ 3  3 
?31 

R23' ~ 3 7  
C Z I  LC C W  FELJ3P:hhT# 

25dB O 
cR6 - 

4 6 1 K  R8 i 4  0 /NPL/T BUFFER AMPL/F/ER L* 

<& @31 
v b  

LC MODE 
.. c-$ 

SIGNAL 1 i  
5 5 - l B f F  

NOTE 6 
nml @ BUFFER AMPL I 

! 4  7* 

R 7 
A15 @ W7F I 

464 C R 5  

Rl4 
+/5YFP 4640 

i t 5VF1  
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D~i~itally Remastered by ArfekMedia O 2002-L?006 
r- */ 

- - ---- --- ---=-__I 
.- -.I- _ -I__*_- 

1, ~ i ' l . i S 1 3 ~  i s  - e r ~ E  

1 MNPVOL'IC IESCQIPTION 

BANDWIDTH 7 ( L C  MODE, 

Q W ? ~  
BANCiYIOTH 63 ' X T A L  MODTI - 

5 TABLE 3 F  RESSLLTION BANDWIDTH C O ~ T R O L  
LINE #GLTAGES. 

300 KHz 
i t 0  KHz 
30 KHz 
/O K H z  

8 sadpci =,N oh 08, 44, A ! d  QjO 15 /AD LATE2 
8" A SQUARi PAC ON T x /  8@.4RO. 

Figtire 8-157. A4A8 Atteiztiator-Ba~zd\vidtIz Filter, Sclzelnatic Diugrum 

8-34518-346 

Scans by ArtekMedia © 2008

Scans by ArtekMedia © 2008



A4A9 IF CONTROL, CIRCUIT DESCRIPTION 

Control information for A4 IF-Video assembly is transmitted over the Instrunlent Bus from the A15 
Processor and decoded by A4A9 IF Control. 

Address Decoder 0 
The Address Decoder monitors ADR 0 -  4 and activates the input latches for addresses 20 and 21 when 
LTIO goes low. Address 20 activates U6, U8, and U9. Address 21 activates U3, UlO, and U 12: 

ADR 4 ADR 3 ADR 2 ADR 1 ADR 0 
(1 6) (8) (4) (2) (1 

Address 20 H L H L L 

Address 21 H L H L H 

Input Latches @ 

The input latches hold whatever was present at their inputs when LTIO goes low. The output goes high to 
activate the function. For example, when U8 pin 5 is high, SGIO (step gain 10) is activated. 

AO.0 to A15.9 dB Control @ 

Fourteen dB (A8dB, A4dB, and A2dB) of attenuation is accomplished by switching in discrete steps of at- 
tenuation in A4A5 Step Gain. The smaller steps (0.1 dB through 1.9 dB) are accomplished by sinking 
discrete amounts of current through a PIN diode attenuator in A4A5. The output of U13 goes low when a 
particular step of attenuation is required. The fixed resistors tied to edge-connector pin P2-7 determine the 
amount of current sunk (and hence the attenuation) of the PIN diode attenuator. The operation of the at- 
tenuator is described in A4A5. 

IF Gain Control 0 
The IF Gain Conrol interfaces with A4A5 Step Gain, the Log Amplifiers in A4A2 and A4A3, and A4A1 
Video Processor. A table on the A4A9 schematic describes the conditions under which the steps are used. 

Bandwidth Control 

Bandwidths from 3 MH? to 100 kHz (BW5 ) + 14.8V). These bandwidths are produced in the 21.4 
MHz IF by four parallel tank circuits (two in A4A4 Bandwidth Filter and two on A4A8 Attenuator- 
Bandwidth Filter). Their Q (which determines bandwidth) is controlled by PIN diodes used as variable 
resistors. The resistance of these PIN diodes is determined by the average current through them, which is 
generated by Q9. Either R60, R61, or R62 is switched in by U2, depending on which bandwidth had been 

8-347 
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selected. These potentiometers (3 MHz, 1 MHz, and 300 kHz) determine the amount of current sunk by 
Q9, which in turn determines the bandwidth. If no current is sunk by Q9, the filters go to  their highest Q 

(determined by factory-selected resistors), which yields the 100 kHz bandwidth. 

Bandwidths from 30 kHz to 3 kHz (BW7= -0.6V). These bandwidths are produced in the 21.4 Mhz IF 
by five crystal filters (two in A4A8 and three in A4A4). Their Q (which determines bandwidth) is controlled 
by PIN diodes, the same as for the wider bandwidths. (Refer to the preceding discussion of the wider band- 
widths.) Q10 is the current sink for bandwidths from 30 kHz to 3 kHz. The amount of current it sinks is 
selected by U2 and adjusted by potentiometers R65 and R66 (10 kHz and 3 kHz), depending on which 
bandwidth is selected. If no current is sunk by Q10, the filters go to their lowest Q (determined by factory- 
selected resistors), which yields the 30 kHz bandwidth. Q1 should be off except for the 3 MHz to  100 kHz 
bandwidths. 

Bandwidths from 1 kHz to 10 Hz (SWITCH = OV). These bandwidths are produced in the 3 MHz IF 
(A4A7) by five crystal filters. The Q of these filters is controlled by resistors which are switched in by 
diodes. These, in turn, are controlled by 425 ,  Q26, Q28, and Q29. The transistors switch lines which are 
named after the bandwidths they produce. 427  is on (saturated) only for bandwidths 1 kHz through 10 Hz. 
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IF CONTROL, TROUBLESHOOTING 

If the BW5 control line is not switching, Q3 is most likely defective. If Q3 is found to  be defective, check 
Q6 to  determine if it has failed also. 

Figure 8-158 is reproduced from the troubleshooting for the A4A5 Step Gain. It  shows the results 
of a quick test t o  determine proper operation of the 0.0 t o  1.9 dB attenuator section of the AO.0 to A1 5.9 
dB control. As the figure shows, the steps are not exactly 0.1 dB. If the steps are not monotonic, either 
a control line isn't switching or  a switching diode is defective. Note 10 will be useful in determining when a 
control line is active. 

The absolute step amplitudes can be determined with the MARKER a function. The reference steps are 
0 .0  dB and 0.90 dB. In the Linear mode the error should be less than k0.12 dB. 

The 1 dB, 1.4 dB and 1.8 dB steps are controlled by factory selected resistors. If one of these steps is in 
error by more than k0.12 dB in the,Linear mode, refer t o  Section V for the procedure to  determine the 
correct value. The other steps should be k0.2 dB in the Linear mode. 

Figure 8-1 58. 0.1 dB Step Gain Display 
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A4A9 
IF  CONTROL 

EhP& 8 5 6 8 A / 8 5 6 6 A  

A 4 A 9  I F  CONTROL 
I F  CONTROL CHECK 

CLOCK I A 1 5 U 2  P I N  1 1  
START I A 1 4 T P 1 0  I N  RF SEC 
STOP I A 1 4 T P 9  
JUMPER A14TP12 t o  A15TP8 
JUMPER A15TP3 t o  +5(A15TP9Y) 

jf$ FOOO P6R5 12-6 

REFER TO SCHEMATIC TO 
VERIFY ANALOG OUTPUTS: 
LOG/LIN,  

BW5, BW7, BW63, BW68, 
10Hz,  30Hz,  100Hz,  300Hz 
L G l 0 ,  LG20, & AVdB. 

Figure 8-159. A4A9  IF Control, Signature Analysis Troubleshooting Diagram 

IF  CONTROL CHECK 

Spectrum Analyzer Connections 
Jumper A14TP12 to  A15TP8 
Jumper A15TP3 to A15TP9 (+ 5V) 
Jumper A3A6TP3 to  A3A6TP6 

Signature Analyzer Connections: 
CLOCK f to  A 15U2 pin 1 1 
S T A R T J  toA14TPlO 
STOP J to  A14TP9 

Unless otherwise indicated, connect Signature Analyzer POD and Probe ground leads t o  any conve- 
nient ground and make sure HOLD and SELF TEST pushbuttons are out. 

Press A3A7S1 after conlpleting connections for each test or check. 

Refer to Figure 8-1 for explanation and instructions for use of signature analysis diagrams. 

Refer to A3 Digital Storage Block Diagram for further troubleshooting information. 
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Table 8-49. A4A9 IF Control, Replaceable Parts (1  o f  4)  

Reference 
Designation 

A4A9 

A4A9C1 

A4A9C2 

A4A9C3 

A4A9C4 

A4A9C5 

A4A9C6 

A4A9C7 

A4A9C8 

A4A9C9 

A4A9C10 

A4A9CR1 

A4A9CR2 

A4A9CR3 

A4A9CR4 

A4A9CR5 

A4A9CR6 

A4A9CR7 

A4A9CR8 

A4A9CR9 

A4A9CR 10 

A4A9CR 11 

A4A9CR 12 

A4A9CR 13 

A4A9CR14 

A4A9CR 15 

A4A9CR16 

A4A9CR17 

A4A9CR18 

A4A9CR19 

A4A9CR20 

A4A9CR21 

A4A9L1 

A4A9Q1 

A4A9Q2 

A4A9Q3 

A4A9Q4 

A4A9Q5 

A4A9Q6 

A4A9Q7 

A4A9Q8 

Mfr  
Code 

28480 

04200 

04200 

04200 

04200 

04200 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

02172 

02237 

02037 

02037 

28480 

28480 

28480 

28480 

28480 

Mfr  Part Number 

85662-60089 

150D225X9020A2 

150D225X9020A2 

150D225X9020A2 

150D225X9020A2 

150D225X9020A2 

0160-2055 

0160-3878 

0160-3878 

0160-3878 

0160-3878 

1901 -0040 

1901 -0040 

1901 -0050 

1901 -0050 

1901 -0040 

1901 -0040 

1901 -0050 

1901 -0050 

1 901 -0050 

1901-0040 

1901-0040 

1901 -0040 

1901 -0040 

1901 -0040 

1910-0016 

1910-0016 

1901 -0040 

1901 -0040 

1901 -0040 

1901 -0050 

154435-1 K 

2N2222A 

2N2907A 

2N2907A 

1854-0404 

1854-0404 

1854-0404 

1854-0404 

1854-0404 

H P  Part 
Number 

85662-60089 

01 80-01 97 

0180-0197 

0180-0197 

0180-0197 

01 80-01 97 

0160-2055 

0160-3878 

0160-3878 

0160-3878 

01 60-3878 

1901 -0040 

1901 -0040 

1901 -0050 

1901 -0050 

1901 -0040 

1901 -0040 

1901-0050 

1901 -0050 

1901 -0050 

1901 -0040 

1901 -0040 

1901 -0040 

1931 -0040 

1901 -0040 

191 0-001 6 

1910-0016 

1901 -0040 

1901 -0040 

1901 -0040 

1901 -0050 

9100-1618 

1854-0477 

1853-0281 

1853-0281 

1854-0404 

1854-0404 

1854-0404 

1854-0404 

1854-0404 

I 

Q ~ Y  

1 

5 

1 

4 

12  

6 

2 

1 

1 

9 

19 

Description 
1 

BOARD ASSY: IF  CONTROL 

CAPACIT0R:FXD 2.2 U F  510% 2OVDC 

CAPACIT0R:FXD 2.2 U F  '10% 20VDC 

CAPACIT0R:FXD 2.2 U F  '10% 2OVDC 

CAPACIT0R:FXD 2.4 UF ?lo% ZOVDC 

CAPACIT0R:FXD 2.2 U F  * lo% 20VDC 

CAPACIT0R:FXD .OlUF +80 -20% 

1 OOV DC 

CAPACIT0R:FXD lOOOPF f20% 

1 OOVDC 

CAPACIT0R:FXD lOOOPF f20% 

1 OOVDC 

CAPACIT0R:FXD 1OOOPF '20% 

1 OOVDC 

CAPACIT0R:FXD lOOOPF f20% 

lOOVDC 

DI0DE:SWITCHING 30V 50MA 2NS 

DI0DE:SWITCHING 30V 50MA 2NS 

NOT ASSIGNED 

DI0DE:SWITCHING 80V 200MA 2NS 

DI0DE:SWITCHING 80V 200MA 2NS 

DIODE :SWITCHING 30V 50MA 2NS 

DI0DE:SWITCHING 30V 50MA 2NS 

DI0DE:SWITCHING 80V 200MA 2NS 

Dl0DE:SWITCHlNG 80V 200MA 2NS 

DI0DE:SWITCHING 80V 200MA 2NS 

DI0DE:SWITCHING 30V 50MA 2NS 

DI0DE:SWITCHING 30V 50MA 2NS 

DI0DE:SWITCHING 30V 50MA 2NS 

DI0DE:SWITCHING 30V 50MA 2NS 

DI0DE:SWITCHING 30V 50MA 2NS 

DI0DE:GE 60V 60MA I U S  

DI0DE:GE 60V 60MA 1US 

DI0DE:SWITCHING 30V 50MA 2NS 

DI0DE:SWITCHING 30V 50MA 2NS 

DI0DE:SWITCHING 30V 50MA 2NS 

DI0DE:SWITCHING 80V 200MA ZNS 

C0IL :MOLDED 5.6UH 10% Q=45 

TRANSIST0R:NPN SI PD=5OOMW 

TRANSIST0R:PNP SI PD=400MW 

TRANSIST0R:PNP SI PD=400MW 

TRANSIST0R:NPN SI  PD=360MW 

TRANSIST0R:NPN SI PD=360MW 

TRANSIST0R:NPN SI PD=360MW 

TRANSIST0R:NPN SI PD=360MW 

TRANSIST0R:NPN SI PD=360MW 

I 
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Table 849 .  A4A9 IF Control, Replaceable Parts (2 o f  4 )  

Reference 
Designation 

A4A9Q9 

A4A9Q10 

A 4 A 9 Q l l  

A4A9Q12 

A4A9Q13 

A4A9Q14 

A4A9Q15 

A4A9Q16 

A4A9Q17 

A4A9Q18 

A4A9Q19 

A4A9Q20 

A4A9Q21 

A4A9Q22 

A4A9Q23 

A4A9Q24 

A4A9Q25 

A4A9Q26 

A4A9Q27 

A4A9Q28 

A4A9Q29 

A4A9R 1 

A4A9R2 

A4A9R3 

A4A9R4 

A4A9R5 

A4A9R6 

A4A9R7 

A4A9R8 

A4A9R9 

A4A9R10 

A4A9R 11 

A4A9R12 

A4A9R13 

A4A9R14 

A4A9R15 

A4A9R 16 

A4A9R17 

A4A9R18 

A4A9R19 

A4A9R20 

A4A9R21 

A4A9R22 

A4A9R23 

A4A9R24 

A4A9R25 

A4A9R26 

A4A9R27 

Mfr 
Code 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

02037 

02037 

28480 

28480 

28480 

02037 

02037 

02037 

02037 

02037 

03292 

03292 

03292 

03292 

03292 

03292 

03292 

03292 

03292 

03292 

03292 

03292 

03292 

03292 

03292 

03292 

03292 

03292 

03292 

03292 

03292 

03292 

03292 

03292 

03292 

03292 

03292 

Mfr Part Number 

1854-0404 

1854-0404 

1854-0404 

1854-0404 

1854-0404 

18544404 

1854-0404 

1854-0404 

18544404 

1854-0404 

1854-0404 

2N2907A 

2N2907A 

1854-0404 

1854-0404 

1854-0404 

2N2907A 

2N2907A 

2N2907A 

2N2907A 

2N2907A 

C4-118-TO-2611-F 

C4-118-TO-2611-F 

C4-118-TO-2611-F 

C4-118-TO-2611-F 

C4-118-TO-2611-F 

C4-118-TO-2611-F 

C4-118-TO-2611-F 

C4-118-TO-2611-F 

C4-118-TO-2611-F 

C4-118-TO-2611-F 

C4-118-TO-2611-F 

C4-118-TO-1002-F 

C4-118-TO-1001-F 

C4-118-TO-1002-F 

C4-118-TO-1002-F 

C4-118-TO-1331-F 

C4-118-TO-1002-F 

C4-118-TO-1002-F 

C4-118-TO-1002-F 

C4-118-TO-1002-F 

C4-118-TO-1002-F 

C4-118-TO-3162-F 

C4-118-TO-1213-F 

C4-118-TO-2372-F 

C4-118-TO-5622-F 

C4-118-TO-5112-F 

C4-118-TO-1002-F 

Description 

TRANSIST0R:NPN SI  PD=360MW 

TRANSIST0R:NPN SI  PD=360MW 

TRANSIST0R:NPN SI  PD=360MW 

TRANSIST0R:NPN SI PD=360MW 

TRANSIST0R:NPN SI PD=360MW 

TRANSIST0R:NPN SI PD=360MW 

TRANSIST0R:NPN SI PD=360MW 

TRANSISTOR :NPN SI PD=360MW 

TRANSIST0R:NPN SI PD=360MW 

TRANSIST0R:NPN SI PD=360MW 

TRANSIST0R:NPN SI PD=360MW 

TRANSIST0R:PNP SI PD=400MW 

TRANSIST0R:PNP SI PD=400MW 

TRANSIST0R:NPN SI  PD=360MW 

TRANSIST0R:NPN SI PD=360MW 

TRANSIST0R:NPN SI PD=360MW 

TRANSISTOR :PNP SI  PD=400MW 

TRANSISTOR :PNP SI PD=400MW 

TRANSIST0R:PNP SI PD=400MW 

TRANSIST0R:PNP SI PD=400MW 

TRANSIST0R:PNP SI  PD=400MW 

RESISTOR:2.61K 1% .125W 

RESISTOR:2.61 K 1% .125W 

RESISTOR:2.61K 1% .125W 

RESISTOR:2.61K 1% .125W 

RESlSTOR:2.61K 1% .125W 

RESISTOR:2.61K 1% .125W 

RESlSTOR:2.16K 1% .125W 

RESISTOR :2.61 K 1% .125W 

RESISTOR :2.61 K t% .125W 

RESISTOR:2.61K 1% .125W 

RESISTOR:2.61K 1% .125W 

RESIST0R:lOK 1% .125W 

RESlST0R:lOK 1% .125W 

RESlST0R:lOK 1% .125W 

RESIST0R:lOK 1% .125W 

RESISTOR:1.33K 1% .125W 

RESIST0R:lOK 1% .125W 

RESIST0R:lOK 1% .125W 

RESIST0R:lOK 1% .125W 

RESIST0R:lOK 1% .125W 

RESIST0R:lOK 1% .125W 

RESISTOR:31.6K 1% .125W 

RESISTOR:121K1%.125W 

RESlSTOR:23.7K 1% . l25W 

RESISTOR:56.2K 1% .125W 

RESISTOR:51.1K1%.125W 

RESIST0R:lOK 1% .125W 

1 

HP Part 
Number 

1854-0404 

1854-0404 

1854-0404 

1854-0404 

1854-0404 

1854-0404 

1854-0404 

1854-0404 

1854-0404 

1854-0404 

1954-0404 

1853-0281 

1853-0281 

1854-0404 

1854-0404 

1854-0404 

1853-0281 

1853-0281 

1853-0281 

1853-0281 

1853-0281 

0698-0085 

0698-0085 

0698-0085 

0698-0085 

0698-0085 

0698-0085 

0698-0085 

0698-0085 

0698-0085 

0698-0085 

0698-0085 

0757-0442 

0757-0280 

0757 -0442 

0757-0442 

0757-031 7 

0757-0442 

0757-0442 

0757-0442 

0757-0442 

0757-044 2 

0698-3160 

0757-0467 

0698-3 158 

0757-0459 

0757-0458 

0757-0442 

Q ~ v  

17 

10  

2 

1 

1 

1 

1 

1 

2 
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Table 8-49. A4A9 IF Control, Replaceable Parts (3  of 4 )  

Mfr 
Code 

03292 

03292 

03292 

03292 

03292 

03292 

03292 

03292 

03292 

03292 

03292 

03292 

03292 

02995 

03282 

03292 

03292 

03292 

03292 

03292 

03292 

02995 

02995 

03292 

03292 

03292 

02995 

03292 

03292 

03292 

03292 

03292 

03744 

03744 

03744 

03292 

03292 

03744 

03744 

03292 

03292 

03292 

03292 

03292 

28480 

28480 

28480 

Reference 
Designation 

A4A9R28 

A4A9R29 

A4A9R3O 

A4A9R31 

A4A9R31 

A4A9R32 

A4A9R33 

A4A9R34 

A4A9R35 

A4A9R36 

A4A9R37 

A4A9R38 

A4A9R39 

A4A9R40 

A4A9R41 

A4A9R42 

A4A9R43 

A4A9R44 

A4A9R45 

A4A9R46 

A4A9R47 

A4A9R48 

A4A9R49 

A4A9R 50 

A4A9R51 

A4A9R 52 

A4A9R53 

A4A9R54 

A4A9R55 

A4A9R56 

A4A9 R 57 

A4A9R58 

A4A9R59 

A4A9R60 

A4A9R61 

A4A9R62 

A4A9R63 

A4A9R64 

A4A9R65 

A4A9R66 

A4A9 R67 

A4A9R68 

A4A9R69 

A4A9R70 

A4A9R71 

A4A9TP1 

A4A9TPZ 

A4A9U1 

Mfr Part Number 

C4-118-TO-5112-F 

C4-1 18-TO-751-F 

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 

C4-118-TO-5111-F 

C4-118-TO-5111 -F 

C4-118-TO-5111 -F 

C4-118-TO-2611-F 

C4-118-TO-2611-F 

C4-118-TO-2611-F 

MF4C 

C4-118-TO-2613-F 

C4-118-TO-2611-F 

C4-118-TO-1621-F 

C4-118-TO-1001 -F 

C4-118-TO-681 R-F 

C4-118-TO-5111 -F 

C4-118-TO-1961-F 

MF4C-1 

MF4C-1 

C4-118-TO-1961-F 

C4-118-TO-2371-F 

C4-118TO-2372-F 

MF4C-1 

C4-118-TO-1002-F 

C4-118-TO-3161-F 

C4-118-TO-3831-F 

C4-118-TO-2611-F 

C4-118-TO-2611-F 

3006P-1-202 

3006P-1-103 

3006P-1-503 

C4-118-TO-681R-F 

C4-118-TO-5111-F 

3006P-1-104 

3006P-1-203 

C4-118-TO.1003-F 

C4-118-TO-3161 -F 

C4-118-TO-2613-F 

C4-118-2873-F 

C4-118-TO-1963-F 

1251 -0600 

1251-0600 

1826-0092 

HP Part 
Number 

0757-0458 

0757-0420 

0757-0438 

0757-0438 

0757-0438 

0757-0438 

0757-0438 

0757-0438 

0757-0438 

0757-0438 

0698-0085 

0698-0085 

0698-0085 

0698-8824 

0698-3455 

0698-0085 

0757.0428 

0757-0280 

0757-041 9 

0757-0438 

0698-0083 

0698-3260 

0698-3260 

0698-0083 

0698-3150 

069831  58 

0698-3260 

0757-0442 

0757-0279 

0698-3153 

0698-0085 

0698-0085 

2100-3109 

2100-3103 

21 00-3054 

0757-041 9 

0757-0438 

21 00-3094 

2100-3161 

0757-0465 

0757-0279 

0698-3455 

0698-3456 

0698-3453 

1251 -0600 

1251-0600 

1826-0092 

Q ~ Y  

1 

9 

1 

2 

1 

2 

2 

3 

1 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

1 

Description 

RESISTOR: 51.1K 1% .125W 

RESISTOR: 750 1% .125W 

RESISTOR: 5.11K 1% .125W 

RESISTOR: 5.11K 1% .125W 

RESISTOR: 5.11K 1% .125W 

RESISTOR: 5.11K 1% .125W 

RESISTOR: 5.11K 1% .125W 

RESISTOR: 5.11K 1% .125W 

RESISTOR: 5.11K 1% .125W 

RESISTOR: 5.11K 1% .125W 

RESISTOR: 2.61K 1% .125W 

RESISTOR: 2.61K 1% .125W 

RESISTOR: 2.61 K 1% .125W 

NOT ASSIGNED 

RESISTOR: 562K 1% .125W 

RESISTOR: 261K 1% .125W 

RESISTOR: 2.61K 1% .125W 

RESISTOR: 1.62K 1% .125W 

RESISTOR: 1K 1% .125W 

RESISTOR: 681 1% .125W 

RESISTOR: 5.11K 1% .125W 

RESISTOR: 1.96K 1% .125W 

RESISTOR: 464K 1% .125W 

RESISTOR: 464K 1% .125W 

RESISTOR: 1.96K 1% .125W 

RESISTOR: 2.37K 1% .125W 

RESISTOR: P .7K  1% .125W 

RESISTOR: 464K 1% .125W 

RESISTOR: 10K 1% .125W 

RESISTOR: 3.16K 1% .125W 

RESISTOR: 3.83K 1% .125W 

RESISTOR: 2.61K 1% .125W 

RESISTOR: 2.61K 1% .125W 

RESISTOR: TRMR 2K 10% 17-TRN 

RESISTOR: TRMR 10K 10% 17-TRN 

RESISTOR: TRMR 50K 10% 17-TRN 

RESISTOR: 681 1% .125W 

RESISTOR: 5.11K 1% .125W 

RESISTOR: TRMR lOOK 10% 17-TRN 

RESISTOR: TRMR 20K 10% 17-TRN 

RESISTOR: lOOK 1% .125W 

RESISTOR: 3.16K 1% .125W 

RESISTOR: 261K 1% .125W 

RESISTOR: 287K 1% .125W 

RESISTOR: 196K 1% .125W 

CONTACT: CONNECTOR POST MALE 

CONTACT: CONNECTOR POST MALE 

IC: OPAMP 
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Table 8-49. A4A9 IF Control, Replaceable Parts (4 o f  4 )  

Reference 
Designation 

A4A9U2 

A4A9U3 

A4A9U4 

A4A9U5 

. A4A9U6 

A4A9U7 

A4A9U8 

A4A9U9 

A4A9U10 

A 4 A 9 U l l  

A4A9U12 

A4A9U13 

A4A9VR 1 

A4A9VR2 

Mfr 
Code 

01698 

01698 

01698 

02483 

01698 

01698 

01698 

01698 

01698 

01698 

01698 

01698 

02763 

02237 

Mfr Part Number 

SN74LS42N 

SN74LS175N 

SN74LS42N 

750-81-R10K 

SN74LS174N 

SN74LS138N 

SN74LS174N 

SN74LS174N 

SN74LS174N 

SN74LS174N 

SN74LS42N 

SN7407N 

CD 35622 

FZ7206 

Description 

IC: 4-TO-10 LINE DECODER 

IC: TTL D-TYPE FF 

IC: 4-TO-10 LINE DECOEER 

NETWORK: RESISTOR 8-PIN-SIP 10K 

IC: TTL D-TYPE FF 

IC: TTL 3-TO-8 LINE DECODER 

IC: TTL D-TYPE FF 

IC: TTL D-TYPE FF 

IC: TTL D-TYPE FF 

IC: TTL D-TYPE FF 

IC: 4-TO-10 LINE DECODER 

IC: TTL NON-INV HEX BFR 

DIODE: ZENER 5.11V 5% PD=.4W 

DIODE: ZENER 14.7V 5% PD=.4W 

HP Part 
Number 

1820-1418 

1820-1 195 

8120-1418 

1810-0206 

1820-1 196 

1820-1216 

1820-1 196 

1820-1 196 

1820-1196 

1820-1196 

1820-1418 

1820-0668 

1902-0041 

1902-3203 

OW 

3 

1 

1 

5 

1 

1 

1 

1 
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A r r E u u A  TOR - 
B A N D  W/DTH I / L T E R  

3 M H z  S4NDWJDTH FILTER 

p i 7 - - -  

V/DEO PROCESSOR 

m--7 
ALOG, /LOG 

V B  W C ,  V d  WD 

LOG RMPLIF/ER - 
DETZC TOR 

1 

LOG RMPL/F /LR - F I L T E R  

3 C R / 4 L  PREFIX '  182614 D 4 r E .  L ) P R / L  I 9 7 8  

Figure 8-1 60. A4A9 IF Control, Block Diagram 
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Figure. 8-1 61. A4A9 IF Control, Component Locations 

8-3 5 8 

A4A9 
IF CONTROL 

\ 

,. R 60 

1 

ICR61 m .  R 6 0  

R61 

R 6 2  

300 KHz 

10 KHz 

R66 

- 
I 

,O 

36 

0 

1 

- 
P2 - 
36 pq 
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---,- 

1 
D~i~itaily Remastered by ArtekMedia @ 2002-2006 

-1 
4 AbGREZC I / N E  TRUTH TABLE 

ACR4 1 ADD4 I A t R 2  I ADRl 1 ADRO I ili)ilKti>J 

k X ADDRESS 20 

H H H ADDRCSS 2 /  

LOG 

L I N I  I I I ~ Y  I I -  I I -  I *  I n  I w  I *  I h  

1 .:TTi / E / I T E Y S  A L c L : . ' ~  ? 
,-.% L h r i N D  :Jn/TkJL: FOR 
A 4 A l  Y/OFO -0CES:OR 

r r ~ i  CA I ,  .59e 
STEP W l N  ?Cod ii r 

S T f P $ A ' N  2C3.P#2 I 
10 C O - / 5 D  dB CONTROL r R U r v  M d L E  

(LEVELS OUTPUT oFL.4rcmEs U/OPNOU/I J 
A F E :  

Figure 8-1 62. A4A9 IF Control, Schematic Diagram 

8-35918-360 
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Table 8-50. A4AI 0 IF- Video Motherboard, Replaceable Parts 

Reference 
Designation 

14110  

A U A I O C ~  
A4AlOC2 
A4AlOC3 
A ~ A ~ O C ~  
A4AlOCS 

A4AlOCb 
A4410C7 
A4AlOc8 
A4AlOC9 
A44lOClO 

A @ C l o C l l  
A4A lOt12  
A4AlOCl3 
AOAlOCl4 
A4410C15 

~ 4 ~ 1 0 c l b  
AOAlOCl7 
A4A10Ci l l  

A4A10C19 
A4AlOC20 
A4A10C21 
A4A10C22 
A 4 A 1 0 C 2 3  
AOAlOJl  
A4AlOJ2 

A4A lOL l  
AOAlOL2 
A O A ~ O L I  
AUAlOL4 
AOAlOLS 

A4AIOLb 
AVAlOL7 
1 4 ~ 1 0 ~ 8  
A ~ A ~ O L ~  
AOAlOLiO 

A 4 A l O L l l  
~ V A l 0 ~ 1 2  
A 4 A l 0 ~ i 3  
A4AlOL14 

A o A i o ~ l  
A 4 A 1 0 ~ 2  
A4A10R3 
A4A10R4 

A 4 X A l P l  
A4X4lP2 
A4X42P1 
A4X42P2 
A4X43P1 

ALiX43P2 
A4X45P2 
A4XAY P 1  
A4XA9P2 
A4X44P1 

A4X44P2 
A4X4SPl 
A4X46A lP l  
A'iXAbA2PI 
A4XA7P1 

A4XA7P2 
A4XA8P1 
A4X48P2 

Mfr 
Code 

14480  

56289 
56289 
56289 
5 ~ 2 8 9  
56289 

56289 
56289 
56289 
56289 
56289 

5b289 
5b289 
28480 
56289  
28480 

56289 
56289 
56269 

28480 
28480 
28480 
28480 
2 8 4 8 0  
28480 
28480 

28480 
28480 
28480 
28480 
Z8UlU 

28U80 
28480 
28480 
28480 
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Description 

UOAUD ~ 5 8 ~ ~ 8 ~ ~ ~  IF-VIDEO M O T H L Y  ~ o P R D  

CAPACITOR-FXO ISUP+-10% 20VOC TI 
CAPACITOR-FXD J3UFt- lOX lOVOC TA 
CAPACITOR.FXD 15uF+ . lo~  2uvDC T A  
C A P A C I T O R - F X D  , 0 2 2 ~ ~  t 8 0 . 2 0 ~  ~ O O V D C  C C R  
CAPACITOR-FXU ,022LIP 180.201 loOVDC CER 

C A P A C I T O R - ~ x D  ,022UF +80-20% 10uVOC CER 
CAPACITOR-FxD , 0 2 2 ~ F  +80-20% lOOVDC CER 
CAPACITOR-CXD 1 0 2 2 ~ C  (80-20% IOOVDC CER 
CAPACITOR-FxD ,022uF +60-20% lOPVDC CER 
CAPACITOW-FxD 102ZUF t8O-ZUX ~UOVOC CLR 

CAP~CITOR-FXD 0022UF +80-23X IOOVDC CER 
CAPACITOR-FXD eO22UF ~BU-IDX lUOVOC CtP  
CAP~CITOS-FxO .OlUF tBU-20X lOOVOC CER 
CAPACITOU-FXO .OZZUF +8O.?OX lUOVDC CER 
CAPACITOR-FxD .O lU I  t8R-20% ~UUVDC CER 

c ~ ~ P A c I T O R - l X 0  eO22UF 180-20% lOOVDC CtR 
CAPACITOR-FXD ,022UF t80.20X lOoVDC CER 
CAPACITOR-CXD eO2LUF *80-20X looVDC CER 

CAPACITOR-FXD IOOOPF IOOV CER 
CAPACITOR-FXD lOOOPF lOOV CER 
CAPACITOR-FXD 10OOPF lOOV CER 
CAPACITOR-FXD 1000PF lOOV CERo 
CAPACITOR-FXD . O l U F  2 2 0 4  IOOVDC CER 
CONNECTOR 5 0 . ~ 1 ~  M POST TYPE 
CONNECTOR b.PIN M PO8T TYPE 

COIL-MLD 5,bUU 10X U.45 ,155DX.375LG-NOH 
COIL-MLD 5.bUH 10s 0.45 .ISSDX.)?~LG.NOM 
COIL.VL,L 55.bUU 10% 9.45 ,155DX.375~G-hOM 
FILTER, COIL, BLUE 
FILTER, COIL, BLUL 

FILTER, COIL, BLUE 
COIL-MLD 5abUU 10% 0.45 ,155DX.175LG-kOM 
COIL-MLD 5,bUn 10% Us45 ,155DXp375LG-NOM 
COIL-MLD 5 . b U ~  10X 0.45 ,155DX.375LG-hOM 
COIL-MLD 5,bUU 10% b.45 .1550~,375LG-~'JM 

COIL-MLD 5.bUH 10% Q.45 ,155DX.375LG-NOM 
COIL-MLD 5 . 6 U ~  10% P-45 ,155DX1375L6.h0M 
COIL-MLD 5.bUH 10% 0.45 ,155DX.37SLG-kOH 
COIL-MLD 5.bUH 10% 0.45 ,155OX,3?5LG-hOH 

R E S I S T O R  100 1X , 1 2 5 ~  F TC.01-100 
RESIdTOR 100 1% , 1 2 5 ~  F TC.01-100 
RESISTOR 100 1% ,125b F TC.01*100 
RESISTOR 100 1% ,1256 F TC.01-100 

CONVECTOR-PC EDGE 6-CCNTIROh Z-RO*S 
CONNECTOR-PC EDGE 6-CONTlROW 2-RO*S 
CDLNLCTOR-PC EDGE b-COhT/ROh 2-ROW8 
CONNECTOY-PC EDGE b-CornT/~ow 2-ROW8 
CONkECTOR-PC EDGE 6-CONT/RO* L-ROfiS 

CONNECTOR-PC EDGE 6 - C O Y T / R O *  2-ROWS 
CONNECTO~-PC EDGE lO.CONT/RON 2-R0#8 
~~~~~~~~~~PC EDGE 18-CONT/RON ~ - R O P S  
CONNECTUR-PC EDGE 18-CUNT/RO# 2-RON8 
COhNECTOR-PC EDGE 6-COYT/RON 2-RON5 

COhhECTOR-PC EDGE 6-CONT/ROn 2-ROWS 
CONNECTOR-PC EDGE 6-CONT/ROn 2-MOWS 
CONNECTUW-PC EDGE L-CONT/RUW 2-ROWS 
CONNECTOR-PC EDGE 6-CDNTIPOH 2-RUUS 
CONNECTOW-PC EDGE b-CGYTIROw +?-ROW$ 

C O ~ N ~ C T D R ' P C  EDGE  CONTI TI SOU Z - R O W ~  
COQNECTOR-PC EDGE 6-CUNT/WOW .?-ROWS 
C O N ~ E C T U @ - P C  EDGE O - C O N T / R O W  ~ - R D W B  
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Figure 8-1 63. A4AIO IF-Video Motherboard, Component Locations 
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NOTE: REFER ALSO TO FIGURE 6-1 THROUGH 6-10. 
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