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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of
shipment from the factory. Hewlett-Packard further certifies that its calibration measurements are
traceable to the United States National Bureau of Standards, to the extent allowed by the Bureau's
calibration facility, and to the calibration facilities of other International Standards Organization
members.

WARRANTY

This Hewlett-Packard instrument product is warranted against defects in material and workmanship
for a period of one year from date of shipment. During the warranty period, Hewlett-Packard Com-
pany will, at its option, either repair or replace products which prove to be defective.

For warranty service or repair, this product must be returned to a service facility designated by HP.
Buyer shall prepay shipping charges to HP and HP shall pay shipping charges to return the product to
Buyer. However, Buyer shall pay all shipping charges, duties, and taxes for products returned to HP
from another country.

HP warrants that its software and firmware designated by HP for use with an instrument will execute
its programming instructions when properly installed on that instrument. HP does not warrant that the
operation of the instrument, or software, or firmware will be uninterrupted or error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance
by Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, operation
outside of the environmental specifications for the product, or improper site preparation or main-
tenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE IM-
PLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. HP
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE-
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL
THEORY.

ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available for Hewlett-
Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are
provided at the back of this manual.
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SECTION IX
RF SECTION
SERVICE

9-1. INTRODUCTION

9-2. This volume of the Operating and Service
Manual contains information for troubleshooting

and repair of the RF Section of the instrument.

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, and overall troubleshooting information
for the RF Section.

9-3. SERVICE SHEETS

9-4. The service sheets in this manual are
organized in alpha-numeric order and are indexed
with tabs to make it easy to locate a specific service
sheet. Each of the service sheets contains the
following information:

Circuit Description (where practical)
Troubleshooting Hints (where practical)
Replaceable Parts List

Component Location Illustration

Block Diagram (where practical)
Schematic Diagram

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

9-5. REPAIR PROCEDURES

9-6. 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
referenced in the CONTENTS in this volume.
These procedures include such items as RF Con-
verter removal, front-panel LED replacement, and
internal fuse replacement.

9-7. MAJOR ASSEMBLY AND COMPO-
NENT LOCATIONS

9-8. Major assembly and component location
illustrations for the RF Section are located at the
rear of this volume and the rear of Volume 2.

9-9. TROUBLESHOOTING

9-10. Troubleshooting information for the RF
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. RF Section Analog Block Diagram,
RF Section Digital Block Diagram, and Pilot Third
Local Oscillator Block Diagram (all indexed by
tab).

Assembly Level. Troubleshooting Hints located
immediately  following circuit  descriptions,
assembly level block diagrams, and notes, dc volt-
ages, and waveforms on schematics. (All assemblies
are indexed by tab.)

9-11. SIGNATURE ANALYSIS USING THE
HP MODEL 5004A SIGNATURE ANALYZER

9-12. General Description

9-13. 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 ser-
vice tool. It receives signals from the circuit under
test, compresses them, and displays the result in
the form of digital signatures associated with data
nodes in the circuit under test.

9-1



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

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

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

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

9-18. Operation

9-19. Signature Display. The Signature
~Analyzer uses a compression technique that
reduces any long, complex data stream on a logic
node into a four-digit signature. The digits used
for this signature display are0, 1,2, 3,4,5,6,7, 8,
9,*A, C, F, H, P, U. The last six digits (letters)
were chosen rather than the hexadecimal A, B, C,

9-2

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

9-20. Logic data is input to the Signature
Analyzer through the probe for each and every cir-
cuit clock cycle that occurs within a circuit
controlled time window. Within the Signature
Analyzer is a 16-bit shift register. There are 26
possible states to which the shift register can
become set to during a measurement window.
These states are encoded an displayed as a
signature. This signature is a unique number
representing time dependent logic activity during a
specified measurement interval for the node being
monitored. This signature will always be the same
for that node provided the circuit is functioning
properly. Any change in the behavior of the node
will produce a different signature indicating a cir-
cuit malfunction. The signal that causes the node
to produce a signature is the stimulus. The
stimulus is provided by the instrument under test
in the form of stop, start, and clock signals. Loca-
tion of these signals to be used for troubleshooting
is indicated on the signature analysis diagrams. Re-
fer to Figure 9-1,

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

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



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

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

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

9-24. Self-Test. The HP 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 HP 5004A
Signature Analyzer Operating and Service Manual
for detailed self-test procedure.
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The Signature Analysis Troubleshooting Diagrams are printed in three colors with each
color having a particular significance. In general, black is used for general information such
as test titles and equipment connections, green is used to show the main verification path,
and red is used for instructions and paths to follow when a bad signature has been located

SIGNATURE ANALYSIS TROUBLESHOOTING DIAGRAMS

on the main verification path. A more detailed description follows:

BLACK:
Pad
Diamond
Line
Lettering

GREEN:

Line
Lettering

RED:
Pad

Line

Lettering

IC output pin
IC Open collector (3-State) output pin

indicates physical connection between IC pins; also, indicates border between
tests

General Information and Instructions for the test

Main Verification Path
Information and Instructions for Main Verification Path

IC input pin

used between input and output of IC to indicate that input effects only the
output to which the red line is connected; used between ICs to indicate path
to follow when a bad signature has been located

Troubleshooting information and instructions to 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.

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.
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CONNECTING FINGERS (PINS) ON
COMPONENT SIDE OF BOARD.
SHORT LINES INDICATE CONNECT-
ING FINGERS ON CIRCUIT SIDE OF

BOARD.




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 o in the sample.)

5.  Probe every point indicated by the green line.

MAIN VERIFICATION TITLE OF TEST
NPUT  PATH (GREEN LINE) OR CHECK 6. If a bad signature is located (point @ in the sample), follow instruction ( G in the
) PIN) \ / sample) to the IC indicated. The instruction 16-12 indicates to go to Ul6 pin 12.
/
VEEN (C) DS ADDRESS CHECK ] ) ) ) o
LINE) \ \ A3A7 SHEET f1/2 K/VE o 7.  Check signature at new location ( in the sample). If signature is still bad, go to
TINING o o input pin(s) related to that output ( in the sample). A red line connecting the input
'Tll:llf\:; e | — CIRCUIT e to the output indicates that the output is effected by only that input. If signature(s)
' CA) BECHOER CHECK 1eMHz0 @ - ICPIN NO. 1 is (are) good, defective IC has been located (U16 in the sample). If any input signature
e o . . . .. . . . i
TPUT S T — Y e =m—| (SQUARE PAD) is bad, refer to schematic to determine origin of input pin ( o in sample) with bad
OND) ™\ :Uzw: signature.
NPUT 200KHz ©
o o - 5 .
INLY SVBE PSAS SVDCI ;596 o 8.  Probe new location ( @ in sample) for correct signature. If signature is good, fault
] N Ul4 ¥ U1ls | 948 £3y ° ®2MH; @212 must lie in the printed circuit trace between first location and second (U16 pin 4 and
LINE) k 13UFe e ooone e | FegP 4y595@ uARIe |1t (o f ® '1'mis . . ) ) .
= 8 gg;é: 5355: ;gzg: Fj'égg‘ gggs: B us1 GENERAL P1 pin 14 in sample). Since the two points are physically connected together, the same
TURE HIPL® GBS | HIPL@ BSHI® | FACO@| 2H3 g01R® 21 M4z o« INFORMATION signature must appear at both points. If signature is bad, refer to schematic to deter-
\YED RI5Ae 73lFe | FESA® T3UFe | 4yD4e| Besne OV @ 1sMHz @10 IMHz @ ° — > L ) . . . .
HERe, 4333@ | HaHOe, s&Fze | B1C5e| n2aze ae @iy S mine origin of signal. In this example, the signal originates or the ain Control.
URE —_| 3513 < ey, vaae | Heia, wrze | silsel cace ance o QRINSTRUCTIONS f signal. In th le, th | tes or the A3A6 Main Control
YZEF; [~3Us3e BT se1g S o| wam o| 6ac5m ek o1 UAAG (Uliom) Siice 8 This requires that you go to the A3A6 signature analysis troubleshooting diagram to
NG 0R40& 74 §agni & Bag I GROUND TPB e B @ 6MH: @012 t Bleshook
ogFU OR4O BBH!I ERIF -14 HAF6 (U15 BAD) e m continue troubleshooting.
JERE anap f,‘;é D ’:ULL%HJ -IFvu14 &Yuullé ip“pEAR BAD; PROCEED TO A3A5 SHEET 3
IN 8 123 ® N3 MOMENTARILY GROUND P1-33 WHILE Ey T — . i . .
RECT) . /Li g B FERRING A 1g, e LK 083 Tt 9.  Before replacing any component on the PC board, note any instructions in red. These
RE IS P1 / / o / P2 |3z= \G red lettered instructions contain additional troubleshooting information which should
a'll\i'\lEGD) 81 o0y 20 Te ke jlalietiet e e e ToT Al 0 0 e —2 /’ \G be followed before replacing a suspected defective component. These special instruc-
/ / b v & tions are generally referenced by an asterisk (*).
=S TO SPECIAL INSTRUCTIONS INFORMATION AND é PRINTED CIRCUIT BOARD EDGE
VENT OR TROUBLESHOOTING INSTRUCTIONS FOR CONNECTOR. CIRCLES INDICATE
10NS INFORMATION MAIN VERIFICATION CONNECTING FINGERS (PINS) ON
T (A) (RED LETTERING) PATH COMPONENT SIDE OF BOARD.
PINS (GREEN LETTERING) SHORT LINES INDICATE CONNECT-
ING FINGERS ON CIRCUIT SIDE OF
BOARD.

Figure 9-1. Signal Analysis Troubleshooting Diagram Format
9-5/9-6



BOARD ASSEMBLY BOARD ASSEMBLY SLIP ON COAXIAL BOARD ASSEMBLY BOARD ASSEMBLY BOARD ASSEMBLY

FUNCTIONAL F
REFERENCE DESIGNATOR TITLE CONNECTOR

PART NUMBER REFERENCE DESIGNATOR  TITLE POWER SUPPLY  BLOCK DESIGNATOR ]

AN / / v/

CAT 2490 Kz PHASE LOCK ST LATHR
~ 85680 - sCO/3
SHADED AREA w , ——
IN BLOCK DIAGRAM Q@ FPOWER SUFPLIES Q <HINHz PHASE L OCK OSC
< S Ve
A‘7 REINIH = ‘ /S’LLA‘fE LOCK OSC/ILLATOR - . / CORRESPONDS ) Yy
b e A TO SHADED SCHEMATIC iz l e
. T : -3, 9 (M) /.og.o/
S 75V <2
| ; | .;;/ ‘ e G f,\i/;f_ff 4/9;‘2‘ e ] P/;?/}:;’/ FsE | ;‘;ZF /:ﬁ.x;/g/f;ag ;—9:;Ha )
| ) /év ’ p./é;: iﬁg‘s -asa&,,&*dsm ijf )—--‘—.—Q—.'— ;gdfz ;ifr GND - [ Q1 lczz ,4'07(/?‘7&,%/.673/ 2
T : Al e 3 w2/ THIRD CONVERTER \ R , ;C;PF %\ ol
249M/?HPHAS€ LOCK _ MO?'NE/QBD o ) e TL/NE VOLTAGE 0249/\4”‘ i ‘ : : ‘ \v4 PL\% \b
A8 1A26 @ rurer | |Osiocx PC BOARD EDGE : . avzear
s COMPENSATION| . ot " ) A\ =g 2
B e s Y] +5 o) s Ao — G 4 QUANECEEL T e CONNECTOR REFERENCE = sionae | 7o) meon| FUNCTION : $l00 [ 257
FRAM AlS w23 Sl e e R ! i = DESIGNATOR 7; / / 5
20N = Sl err s S <3 A . BUFFER Ry 2A9 mre | A0 PI-2 ; | s
REFERENCE A e o o S E pro | b AMPL 2 I8 ka0 - e s =
V | s g L aovusrl Anrer ’ | ‘ rod,
' s | — o lgefd 2 _Sim_Diﬁm_ 298 || sy e @p——m PIN NUMBERS 7 sy (0 | v
Fﬁzf%gzcy T Rl e az o s e
MOTHERED e k ; R L e SIGNAL NAME OR YA 0o
A26 j S [ERE B SRR S MNEMONIC 4/%9 0
FROM A1 S e e i i . - ono 0
RFE SECT/ON ' i oo . — . — - L
INTERFACE B A o
ASSEMBLY TO WHICH / o -
SIGNAL GOES - i“/ff e
OR FROM WHICH L e |77 | @
2swe £ 3,75 000 - e T2 Te e 200 — SIGNAL ORIGINATES / ~
il Eu— g ~
FREQ COUNTER SOMbE VIO wie | o ﬁ,.,:igj{zOc ~ MOTHERBD . ’ O TUNE VOLTAGE COVER TEST POINT
o2 [A21 ‘ A26 FUNCTION BLOCK . FILTER e ey <
+5 g | SR OR 'ZMH‘(EC‘* o/ T XA2/P2 WITHIN ASSEMBLY : (ADU 3 FoR 5.9V AT 239mm%)
+ —< 0 s - 2
? o —— v/ TO WHICH SIGNAL Gy
’ ‘ L o GOES, OR FROM ena
! ) o oL /o
MOTHERBD T 7 : I ‘g:; || g IH NSAI‘? EN SA L ) L‘OMFM;LA,WM “
|A26 }X AR A2 ~l S ers2(m) 49/;9 é/c/zg Mt 02 ‘fo l o SENSITIVITY ~ 1 70 20
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SERIAL PREFIX: 7214 \DAI'E S8-25-77

INPUT PIN SERIAL PREFIX PRIM
PIN CONNECTOR - INFORMATION OF INSTRUMENT TO PATH
INCLUDES PIN NUMBER WHICH SCHEMATIC APPLIES

AND SIGNAL NAME DIRECTLY




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

AN [ / o/ / \

‘A’ 249MHZ ’/DHASE Z—OCK SC/‘/—LA 7—/ Q //\//ffzis’f/i/ff LES/IGNATORS THIN TS
po— o e WA/, A
85680 - s00/3 @ \ BUFFER AMPLIFIER 7 aameneTon Wiy oS emaLy Sentace
e FOR COMPLETE REFERENCE DESIGNATOR.
SHADED AREA - - 7‘_: v L 2. L//Wfss OTHELW/SE //./D//fﬂffo.‘
IN BLOCK DIAGRAM @ FOWER SUFPLIES @ 249N Hz PHASE LOCK DSC "1 o Camd T L ckoisns o)
— CORRESPONDS 2, 8 (1) ;25.;7 L/ 2 Lo/ . IES (k).
S I SOLDER CONNECTION —
: TO SHADED SCHEMAT! 7 T TP . -
i 0 CHEWATIC ., I co e 3ics tep  EIEOE INFORMATION INCLUDES
Co I R sve - J =256 510 o T reomye _—1— CONNECTOR REFERENCE DESIGNATOR,
T‘ - prt, = I - aer (Rt .) ieo <15 T "2%445— | CABLE COLOR CODE AND DESIGNATOR,
- 10,7 A
25 2 ropnte, B T Ao, ! Fas yras SIGNAL NAME AND DESTINATION
_-H—Q—.— 7O 410 PILOT ] | pop AOUUST /. ) |
: wz/ THIRD CONVERTER \ : T 3.507 7o /3350 cr | Ters | cra OR ORIGIN
L o i : < 2ol 100pF : 14707 Lor
PC BOARD EDGE P R Lo . aooar® Y : v PI-t(oUT)
i S T 2e : )
g(églll\(l;lli\l(;rTOORRREFERENCE oo [ [ho T aner ! ol mm@N SUTPUT PIN
Y P B .. A 1 e ™ PIN CONNECTOR - INFORMATION INCLUDES
- e Eff;gfg/ : PIN NUMBER AND SIGNAL NAME
RS PIN NUMBERS /' | +/sv/ / g e 1 |
wWRs 2 ISV | .
: / / b4 S * SLIP-ON CONNECTOR -
MNEMONIC - fowo o i © BUFFER AMPLIFIER 2 I CONNECTOR REFERENCE
S oo e srsve | DESIGNATOR, CABLE
D A — " COLOR CODE AND
275mMa = eno (E) ]
ook ASSEMBLY TO WHICH / ovo 0 f/’f;;g./f , DESIGNATOR, SIGNAL
' NAME, AND DESTINATION
(SJIF?II\:‘%MGOES : iN/és P 3 l.les  moveme— 3 | ORORIGIN
WHICH T vferrse ) : , 1o N e, s 5 CABLE 87, WS
SIGNAL ORIGINATES / wol e e L : S8 AL O ST G g W 22T Ciors
. o JTUNE VOLTAGE COVER 7EST POINT / /2dB l OSCILAToR
WITHIN ASSEMBLY T e EEES |
N S 3[0/?5.9\//47’239/%#2; :
TO WHICH SIGNAL = A I
v
GOES, OR FROM - e 1
WHICH SIGNAL conprasiran]
ORIGINATES i : ¢/8 /& i we 2z
=12 (1A} 9/ 700 2 75 /o0 . CSENSITIVITY ~ 1 70 ZAHa/VOLT
TUNE VOLTAGE SookHs E : ‘E S00kHE )g, fezzr ' '
QY57 33 @ s
TRA L2 P Vol Ly Vs
) g&f gcif . ; szaaf . @ czé
«00RE .00/8 JO0/S &8
BOARD ASSEMBLY
A ~~REFERENCE
SERIAL PREFIX: [72/A \DA"E,‘B‘:ZS‘_—77 - - DESIGNATOR
INPUT PIN SERIAL PREFIX PRIMARY SIGNAL PRIMARY
PIN CONNECTOR - INFORMATION OF INSTRUMENT TO PATH FEEDBACK
INCLUDES PIN NUMBER WHICH SCHEMATIC APPLIES PATH
AND SIGNAL NANME DIRECTLY

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

BASIC COMPONENT SYMBOLS

Variable Resistor: CW indicates - General Purpose Diode
clockwise rotation of shaft
moves wiper towards location

fCW.
° Breakdown Diode: Zener

Thermistor
Schottky Diode

Varactor Diode (Varicap
Electrolytic Capacitor ( p)

Light-Emitting Diode

Feedthrough Capacitor

PIN Diode

Toroidal Transformer

Temperature-Compensated
Voltage-Reference Diode

Relay Controlled Rectifier)

MOS-FET, N-Channel

Slide, Toggle, or Rocker Switch

MOS-FET, P-Channel

®
&

©

&

&

@

G no
©
€

Ferrite Bead

Pushbutton Switch

Figure 9-3. Graphic Symbols (1 of 2)
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GRAPHIC SYMBOLS USED ON SCHEMATIC AND BLOCK DIAGRAMS

BASIC COMPONENT SYMBOLS (Cont’d)

Indicates a factory selected
component

Indicates shielding conductor
for cables

Indicates a plug-in connection

Indicates a soldered or mechan-
ical connection

Indicates a single pin of a PC
board edge connector

Connection symbol indicating
a Jack (except for PC board
edge connectors)

Connection symbol indicating -

a Plug (except for PC board
edge connectors)

Test Point: Terminal provided
for test probe connection

<t o+ )

Measurement Point: Used to
indicate a convenient point
for measurement. No terminal
provided for test probe.

Indicates wire or cable color
code. Color code same as re-
sistor color code. First number
indicates base color, second and
third numbers indicate colored
stripes.

Jumper wire

Earth ground symbol

Instrument chassis ground. May
be accompanied by a number
or letter to specify a particular
ground.

Screwdriver adjustment

Panel control

COMMONLY USED ASSEMBLY AND CIRCUIT SYMBOLS

Oscillator, RPG (Rotary Pulse
Generator)

Fan, Motor

TL

——

Mixer

Transmission Line

9-10

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




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 tor the explanation of digital IC symbols used in Sections VIII and 1X.

DEFINITIONS
Logic Element: The part or parts ot 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

Amplifier/Buffer

™S
e

AND Gate @_

Figure 9-4. Scheﬁatic Symbols for Digital Integrated Circuits (1 of 8)



SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS {(Cont’d)

OR Gate EXCLUSIVE OR Gate

—D— —J=>—

Schmitt Trigger

>

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
1 block.

9-12

Figure 94. Schema'tic Symbols for Digital Integrated Circuits (2 of 8)




SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont’d)
INDICATOR SYMBOLS (positive logic assumed)

{

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

<—— ACTIVE PERIOD

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

L3

%
j}

~¢—— ACTIVE PERIOD

- EDGE-SENSITIVE (Dynamic) inputs are indicated

by the presence of the dynamic input symbol,

<¢—— ACTIVE PERIOD

p——

<¢—— ACTIVE PERIOD

TRAILING-EDGE ACTIVATED outputs are
indicated by the output delay symbol, | .
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

01 [: the presence of the open-collector symbol, ¢

Figure 9-4. Schematic Symbols for Digital Integrated Circuits (3 of 8)
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd)
NOTE

The logic negation symbol (O) 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 O-state.

FUNCTION LABELS

r ADDER

> AMPLIFIER/BUFFER

1 I MONOSTABLE MULTIVIBRATOR (ONE-SHOT)
& | AND GATE

21 OR GATE

=1 EXCLUSIVE OR GATE

X —Y ENCODER, DECODER

XMAX—-Y PRIORITY ENCODER

I SCHMITT TRIGGER

ALU ARITHMETIC AND LOGIC UNIT

CTR COUNTER

DEMUX DEMULTIPLEXER

FF FLIP-FLOP

MUX MULTIPLEXER

RAM RANDOM-ACCESS MEMORY

REG REGISTER

ROM READ-ONLY MEMORY

SAR SUCCESSIVE APPROXIMATION REGISTER
SR SHIFT REGISTER

Figure 94. Schematic Symbols for Digital Integrated Circuits (4 of 8)




SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd)

LINE LABELS

-

—i

Dn
EN

LD
PS

RD

SEL
SER
T
WR
Yn

3-ST gp]acc;d b

unction

l}zlxbel)

SHIFT LEFT (OR UP)

SHIFT RIGHT (OR DOWN)

COUNT UP

COUNT DOWN

BORROW OUTPUT

CARRY OUTPUT (DECIMAL COUNTER)
CARRY OUTPUT (BINARY COUNTER)
nTH ADDRESS BIT (ROM, RAM)

CLOCK INPUT

DATA OR DELAY INPUT (FLIP-FLOP)
nth DATA BIT INPUT

ENABLE

3-STATE ENABLE INPUT (SEE “DEPENDENCY™)
GATING INPUT (SEE “DEPENDENCY™)
J-K FLIP-FLOP J INPUT

J-K FLIP-FLOP K INPUT

LOAD ENABLE INPUT (SYNCHRONOUS)
PRESET INPUT (ASYNCHRONOUS)
RESET OR CLEAR INPUT

READ ENABLE INPUT (RAM, ROM)

SET INPUT

LINE OR FUNCTION SELECT INPUT
SERIAL DATA INPUT (SHIFT REGISTER)
TRIGGER INPUT (MONOSTABLE)
WRITE ENABLE INPUT (RAM)

nth DATA BIT OUTPUT OR 1/O

3-STATE

Figure 94. Schematic Symbols for Digital Integrated Circuits (5 of 8)
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word.

[

logic function. For example:

||

c

L' MUX
0
—1“‘\.___

_‘A

1]
|

DEPENDENCY (G and F)

examples are:

Two inputs

— ANDed to

& )R produce a
reset

NOTES

Triple 2-Channel Multiplexer

SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd)

1. The suffix or subscript O denotes the least significant bit (LSB) of a data or address

Letters may be used to identify a line or logic element without indicating a specific

Letters are used to relate control inputs to logic
elements. The numerals O and 1 indicate O-state
and 1-state, respectively, and relate the position
of a “switch” to the logic state of the corres-

ponding control line.

=T

11

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

Three inputs
gated to
produce a
trigger

Figure 9-4. Schematic Symbols for Digital Integrated Circuits (6 of 8)
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED 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:

IC Symbol

—_—
a ul

7 Rec
b ——1S

¢ —Q1S

—1

2

a ——GJ
IR0

JO

J1

J2

J3

2-Bit Register

b

d a

Cc

Equivalent

FF

&)
roa

—

FF

2-to-4-Line Decoder

— 1
— 2
_LX—OYE
0
1
2
3

PYT

Figure 9-4. Schematic Symbols for Digital Integrated Circuits (7 of 8)
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont‘d)

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

Counter with
3-State Outputs 3-State Buffers

—>C
—aF1 >
S—
3.ST UBA
CTR
1 11— F\
2 1l /?/ UeB
@) 1—— ™
F
® 11— \/T/uec

WEIGHTING OF INPUT AND 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 9-4. Schematic Symbols for Digital Integrated Circuits (8 of 8)




FRONT-PANEL LED REPLACEMENT
NOTE

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

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

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

3. Remove nut from DATA control using a 7/16-inch wrench.

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

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

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

printed circuit board. Refer to LED lead identification illustration below.

7. Reassemble front panel and reinstall in instrument.

LED LEAD IDENTIFICATION

NEGATIVE/
LEAD
(CATHODE)

POSITIVE
LEAD
(ANODE)

Figure 9-5. Front-Panel LED Replacement




RF SECTION INTERNAL FUSE REPLACEMENT

WARNING I

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

1. Position instrument upside-down as shown in View A.
2. Remove feet o from rear of RF Section by removing screws 0 shown in View A.
3. Remove bottom cover from RF Section by loosening screw 0 shown in View A.

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

5.  Location of fuses is shown in View B.

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

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

View B

Figure 9-6. RF Section Internal Fuse Replacement
9-20



10.

FRONT PANEL REMOVAL AND REPAIR

Remove AC Line cords from both instruments and remove interconnecting cables
between instruments.

Position instrument on right side as shown in View A.
Remove feet 0 by removing screws e .
Remove cover from bottom of RF Section by loosening screw 0 .

Loosen thumbscrews ° and separate instruments by holding IF-Display Section in
place while pushing the RF Section at the front panel.

After separating instruments, slide RF Section away from IF-Display Section far
enough to remove screws e holding front panel to frame. (Refer to View B.)

Remove screws G from other side of instrument. (Refer to View C.)

Pull front-panel out of frame as shown in View D.

Disconnect cable o at connector 0 . Disconnect cable 9 at connector @ . Dis-
connect cable m at connector @ . Disconnect cable @ at connector A16J6 .
It will be necessary to remove screw from cable clamp @ to remove cable @ from
instrument. (Refer to View D.)

To replace INSTR CHECK and STANDBY LEDs proceed as follows: (Refer to View E.)
a. Disconnect cable at connector @ .

b. Remove nut Q and remove SIGNAL INPUT 2 connector from front panel.

c. Remove three screws @ .

d. Disconnect connector @ , remove nut @ , and remove SIGNAL INPUT 1
connector from front panel.

e. Remove nut and washer from PROBE POWER connector @ .

f.  Remove knurl-nut (located on front panel) from CAL OUTPUT connector @ and
remove connector from front panel.

View C

View B

View D

FRONT PANEL |

Lower front panel should no
necessary to cut the cable wra
to allow the connector to be
defective LED:s.

To replace the defective LED,
on the leads with a soldering
the front panel. Insert a new
follows: (Refer to View F.)
cathode; INST CHECK I LE
CHECK II LED —93 wire to

Reassemble lower front panel.

To replace SIGNAL INPUT LED:s,

Disconnect connectors @ i
circuit board where LEDs, swi

Remove three screws @ ar

To remove defective LED, 1
leads from printed circuit bo
through printed circuit board ¢

To replace defective LED, ins
through printed circuit boar
PC Board (Refer to View F.)
LED is far enough into swity
to rear of printed circuit boarc

To remove defective switch,
switch to printed circuit boa
printed circuit board.

To replace switch, insert plast
and melt the pins with a solc

enough to secure switch. Repl:

Reassemble printed circuit boz




FRONT PANEL REMOVAL AND REPAIR (Cont'd) @

g.  Lower front panel should now separate {from front panel assembly. It may be ABA1
necessary to cut the cable wraps on the cable near the PROBE POWER connector KEYBOARD
to allow the connector to be removed from the panel far enough to replace the
defective LEDs.

h. To replace the defective LEDs, unsolder the wires from the LED leads and push

on the leads with a soldering aid to force the LED out of the socket through ABA?2
the front panel. Insert a new LED and resolder the wires to the LED leads as I;HI?ER v
follows: (Refer to View F.) STANDBY LED —905 wire to anode, 0 wire to GENERATOE
cathode; INST CHECK I LED —94 wire to anode, 95 wire to cathode; INST
CHECK II LED —93 wire to anode, 96 wire to cathode. Trim excess lead length. 21
2
i.  Reassemble lower front panel. 2
11. To replace SIGNAL INPUT LEDs, switches, or keys, proceed as follows: (Refer to View E.) 28

19

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

18
24
23

O
16

View B

o

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

c. To remove defective LED, remove key from front of switch, unsolder LED
leads from printed circuit board, free leads with a soldering aid, and push leads INPUT RI:f\LS/I\(\:
through printed circuit board so that LED is forced out of switch.

d. To replace defective LED, insert a new LED through switch so that leads extend
through printed circuit board. Negative (cathode) lead goes to square pad on ASAT1
PC Board (Refer to View F.) Pull leads with fingers or needlenose pliers to ensure ATTENUATOR
LED is far enough into switch to allow room for reinstalling key. Solder leads
to rear of printed circuit board and reinstall key on switch.

View E
e. To remove defective switch, remove key from switch, melt plastic pins holding

switch to printed circuit board using a soldering iron, and remove switch from
printed circuit board.

. NEGATIVE POSITIVE
. itch, insert ic pi new switch through printed circuit board LEAD LEAD
f To replace switch, insert plastic pins of new sw rough pri oar (CATHODE) (ANDDE)

and melt the pins with a soldering iron on the rear of the printed circuit board
enough to secure switch. Replace key.

View D

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




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

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

Disconnect connectors @ ) @ , and @ , unsolder wires @ , and remove
SCTews

Secure a new input relay to the mounting bracket with screws @ , solder wires
to new relay, and connect cables @ , @ ,and

13. Toreplace input attenuator, proceed as follows: (Refer to View E.)

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

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

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

15.

16.

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

Disconnect wires @ from ASA1 Keyboard and remove RPG.

Insert a new RPG through the ASA1 Keyboard so that shaft protrudes through
front panel.

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

Reconnect wires @ to ASA1 Keyboard.

To replace switches on ASA1 Keyboard, refer to Figure 9-5 for front panel removal
and see procedure in Steps 11 e and f of this figure for switch replacement.

The ASA1 Keyboard may be removed by first removing the input attenuator and
mounting bracket as described in Step 13 of this procedure and then removing screws
securing Keyboard to front panel frame (@ shows typical location of screws).

Figure 9-7. Front Panel Removal and Repair
9-21/9-22




10.

REMOVAL

WARNING

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

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

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

Remove foot o indicated in View B from rear of instrument by first removing
screw o , then loosening thumbscrew

Remove RF Section right side cover by loosening pozi-drive screw o shown in
View B.

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

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

Position instrument on right side as shown in View C.
Slide RF Converter out of instrument slowly being careful not to pinch or bind cables.

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

If removing RF Converter for repair or replacement, disconnect all cables from the
Converter: 80 (gray/black) cable from A23A3J6, 92 (white/red) cable from A23A3J5,
7 (violet) cable from A23A6J1, RF input cable from Limiter, 90 (white/black) cable
from A23A4A1J4 and two ribbon cables; one from the YTO A23A1 and the other
from the RF Converter Bias assembly A23A4A2. (Note position in which ribbon
cables are connected for reference when reinstalling RF Converter.)

View B

View C

10.

11.

12

13.

14.

INSTALLATION

WARNING I

Remove AC Line cord from both instruments before proceeding wit

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

Place RF Converter next to instrument and connect cables.if
black) cable to A23A3J6, 92 (white/red) cable to A23A
to A23A6J1, 90 (white/black) cable to A23A4A1J4, ribbon ca
uency Control to A23A1 YTO, and ribbon cable from Mothe;
RF Converter Bias assembly.

Position RF Converter so that A23A3 Second Converter is facing ¢

Slide RF Converter into instrument being careful not to pinch or t

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

Position instrument upside-down as shown in View A.

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

Tighten two straight-slot screws installed in Step 5.

Replace RF Section right-side cover and tighten screw 0 shown i
Replace foot o and tighten screw o shown in View B.

Install and tighten thumbscrew Q .

Replace cover on bottom of RF Section and tighten screw o .
Replace feet 0 and tighten screws 0 .

Position instrument upright.

Figure 9-8. RF Conver
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View B

10.

11.

12.

13.

14.

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

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

Place RF Converter next to instrument and connect cables.if necessary: 80 (gray/
black) cable to A23A3J6, 92 (white/red) cable to A23A3J5, 7 (violet) cable
to A23A6J1, 90 (white/black) cable to A23A4A1J4, ribbon cable from A22 Freg-
uency Control to A23A1 YTO, and ribbon cable from Motherboard to A23A4A2
RF Converter Bias assembly.

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

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

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

Position instrument upside-down as shown in View A.

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

Tighten two straight-slot screws installed in Step 5.

Replace RF Section right-side cover and tighten screw o shown in View B.
Replace foot o and tighten screw 6 shown in View B.

Install and tighten thumbscrew 0 .

Replace cover on bottom of RF Section and tighten screw 6 .

Replace feet 0 and tighten screws 0 .

Position instrument upright.

Figure 9-8. RF Converter Removal and Installation
9-23/9-24




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

Troubleshooting Information Tab Title Vol.
Center Frequency Tuning RF Section Analog Troubleshooting Block Diagram 4
Equations and Phase Lock
Diagnostic Functions Spectrum Analyzer Overall Troubleshooting 3,4
Digital Storage A3 Digital Storage Block Diagram 3
Display System Spectrum Analyzer Overall Troubleshooting 3,4

Al Display Section Block Diagram 3
Error Correction Routine Spectrum Analyzer Overall Trou “leshooting 3,4
RF Section Digital (includes A3 Digital Storage Block Diagram 3
INSTR CHECK LED:s) RF Section Digital Troubleshooting Bi. ¢k Diagram 4
A1S5 Processor
Special Messages Spectrum Analyzer Overall Troubleshooting 3,4
Sweep System Spectrum Analyzer Overall Troubleshooting 3,4
AlA1 Keyboard A12 RF Section Interface 4
A3 Digital Storage Spectrum Analyzer Overall Troubleshooting 3,4
A3 Digital Storage Block Diagram 3
A3Al Trigger* Spectrum Analyzer Overall Troubleshooting (Sweep System) 3.4
A3 Digital Storage Block Diagram 3
A3A2 Intensity Control* A1l Display Section Block Diagram 3
A3 Digital Storage Block Diagram 3
A3A3 Line Generator* A1l Display Section Block Diagram 3
A3 Digital Storage Block Diagram 3
A3A4 Memory A1 Display Section Block Diagram 3
A3 Digital Storage Block Diagram 3
A3AS Data Manipulator
A3A6 Main Control A3 Digital Storage Block Diagram 3
A3A7 Interface
A3AS8 Analog-Digital Converter* Spectrum Analyzer Overall Troubleshooting (Sweep System) 3,4
A1 Display Section Block Diagram 3
A3 Digital Storage Block Diagram 3
A3A9 Track and Hold* Spectrum Analyzer Overall Troubleshooting 3,4
(Diagnostic Functions)
Al Display Section Block Diagram 3
A3 Digital Storage Block Diagram 3
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Table 9-1. Troubleshooting Index (2 of 2)

(Diagnostic Functions, Error Correction Routine)

Troubleshooting Information Tab Title Vol.
A4A1 Video Processor*
A4A2 Log-Amplifier-Detector*
A4A3 Log-Amplifier-Filter*
A4A4 Bandwidth Filter
A4AS Step Gain* Spectrum Analyzer Overall Troubleshooting 3,4
A4A6 Down/Up Converter*® (Error Correction Routine)
A4A7 3 MHz Bandwidth Filter
A4A8 Attenuator-Bandwidth Filter*
A4A9 IF Control*
AS Front Panel A12 RF Section Interface 4
A15 Processor 4
A6 YTO Phase Lock*
A8 249 MHz Phase Lock* Spectrum Analyzer Overall Troubleshooting 3,4
A1l 50 MHz Voltage-Tuned (Diagnostic Functions)
Oscillator
A12 RF Section Interface* Spectrum Analyzer Overall Troubleshooting (Sweep System) 3,4
A15 Processor 4
A13 HP-IB Interface* RF Section Digital Troubleshooting Block Diagram 4
Al4 Memory A15 Processor 4
A15 Processor* Spectrum Analyzer Overall Troubleshooting (Sweep System) 3,4
A17 Frequency Counter* Spectrum Analyzer Overall Troubleshooting 3,4
{Diagnostic Functions)
RF Section Digital Troubleshooting Block Diagram 4
A22 Frequency Control* Spectrum Analyzer Overall Troubleshooting 3,4
(Diagnostic Functions, Sweep System)
A23 RF Converter Spectrum Analyzer Overall Troubleshooting 3,4

« *Troubleshooting information is also located behind the tab having the same title as that listed in this table.
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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 corner
of the CRT display. (Scven of these messages are shown in Figure 8-9.) Five of the messages inform the
operator of possible erroncous data from improper instrument operation. The other five provide warnings
of instrument malfunctions that must be repaired for proper instruinent 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 analvzer’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 A12 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:

e 275 MHz mixer, phase detector, amplifier, and lock detector on A21 275 MHz Phase Lock (275 MHz
TUNE voltage on A18TP1)

® A18275 MHz Phase Lock Oscillator output at A18J3

® 5 MHz input (A11J1) from All 50 MHz Voltage-Tuned Oscillator (VTO)
(VTO operation can be verified from the front panel by using [s» ] ™| (KSN) which directly counts
and displays the VTO frequency.)

® 280 MHzinput (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)

® A7249 MHz Phase Lock Oscillator output at A7J2

® A8 275 MHz Phase Lock Oscillator output at A18J1 Oscillator

VTO UNCAL
The analyzer was unable to tune the A11 50 MHz VTO to the required frequency. Items to check are:

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

® All50MHz VTO outputon at A11J2

® VTO amplifier/multiplexer on A17 Frequency Counter (See front-panel Diagnostic Function keys
to directly set the VIO 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 Al5
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 J2, 1st LO OUT. Tune DAC
can be set using (KS)).

® Pilot RF to IF converter A23
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® A9 Pilot Second IF Ampilifier and A10 Pilot Third Converter
® A6 YTO Phaselock, Pilot IF output to A17 Frequency Counter [ (z) (KSK)
® A7249 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 A6GTP4)
® Pilot converter chain and comb generator (A23, A9, and A10)

® A7249 MHz Phase Lock Oscillator output at A7J2

FREQUENCY
DIAGNOSTICS BLOCK

MR 750 M
Iy REF .3 dBm ATTEN 10 a/ 3o e

TRACE DETECTION 1o S0 I 3 72,20 uB~
INDICATION \ % . TN SPECIAL MESSAGES
SAMLE :?o:a .B 275 U OL'J BLOCK
e ZEn i,
| 1LpT 1f MES; e
ACTIVE FUNCTION //'{'ﬁ. booobo ™Mz J“' *’W
BLOCK \
-
SECOND LD |
SHIFT INDICATION ™ 2~s 10 } [
e 4
L]
START 0 vE STOY 1500 M

Pty BW 3 M2 vBW 1 MHz SWF 20 msec

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

The Diagnostic Functions are accessible through the blue Towe | 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 round 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, followingan % ,a [s] 2% (KSR)might display the following values:
(1) 387
(2) 438
3) 439 -2

4) 39470
(5) 5100000
(6) 251400000

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 S0 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 I; 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).

L_ine 5 indicates the frequency to which the A11 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 10 259.25 MHz.

Inhibit Phase Lock Flags (= | "% (KSv)or A15TP8 (STS) jumpered to A14TP11(T1)

‘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. 3y 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. Note, of course, that the displayed freqg-
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 corner 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 AISTP8 (STS) to A14TP11 (T1).
When [#3) 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 (4% 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 s %) (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 contmuously, 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 [F, 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.
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Count Pilot IF [+] (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 (»] & (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 (=] [*¢-] (KSN)

Counts and displays the A11 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 (KSJ) to set the VTO Tune DACs to 0 kHz
Use[»] (&) (KSN) to verify the high end frequency of the VTO
Use (] [%&] (KSJ)and set VTO Tune DACs to 1012 kHz

Use ™2=] (KSN) to verify low end frequency of the VTO

Sweep Time Measure (»] [% ) (KSF)

This function is used to measure the sweep times (less than 75 sec) of the analyzer. By using KSF to
display the sweep generator time, it can be determined if the A22 Sweep Generator is properly respon-
ding to its control settings. A small amount of start up time (1 to 5%) is included in this measurement
which must be subtracted to determine the exact sweep times. This function is also useful in
troubleshootmg the AIl7 Frequency Counter. By setting a 1500 second sweep time and
pushlng (=) (% ] (KSF), the counter will count a fixed 1 MHz clock for 25 minutes. This enables a
straightforward checking of the multiplexer, counters and bus drivers on A17.
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Second LO Shift Control [+ @ @ (KSU) (KST)

Three functions can be used to control the'S 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.

s | @ (KSU) forces the 2nd LO to shift up (1753.6 MHz)

s @ (KST) forces the 2nd LO to shift down (1748.6 MHz)

s | (KSS) forces the control back to auto and removes the CRT indication

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

by (] [y (KSU)or (3] ) (KST)

A

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 to 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.
=] Trace A (KSb) displays positive peaks
[#w] Trace A [»»] (KSd) displays negative peaks

(=] Trace A (s (KSe) displays sampled data

o 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 ‘(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 (s | (KSw). Figure 8-10displays the data for a typical instrument.
Table 8-2 gives the parametric information, specifications and a place to start the troubleshooting
procedure. ‘

Caution must be exercised in interpretting the correction factor data. Wrong conclusions can be reached by
not understanding how the internal program runs. The program assumes that the input signal level is —10
dBm. Any error in this level will translate to the correction factors. Thus the Amplitude Accuracy
test [reonu). should 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.
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Figure 9-10. Error Correction Routine Data
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Table 9-2. Error Correction Routine Parameters

Troubleshooting

Line Parameter Specification .
Information
1 LOG and LIN scale. BW < 100 kHz + 1 dB typical A4A3/A4A2
2 RESBW= 10 Hz + | dB* ]
3 30 Hz h
4 100 Hz >  A4A7/A4A6/A4AS
5 300 Hz
6 1 kHz )
7 3 kHz > +0.5 dB* )
8 10 kHz
9 30 kHz
10 100 kHz S A4A8/A4A4/A4AE
11 300 kHz y
12 1 MHz *
13 3 MHz +1dB* y
14 LOG and LIN scale, BW = 100 kHz =1 dB typical A4A3/A4A2
15 2nd local oscillator frequency shift +1.0dB A23
16 30 dB gain A4A3/A4A2
17 20 dB gain LIN operation only *1dB A4A2
18 10 dB gain A4A3
19 50 dB step gain errors ) )
20 40 dB step gain errors
21 30 dB step gain errors F A4AS
22 20 dB step gain errors +0.6dB
23 10 dB step gain errors r 7
24 0 dB step gain errors
25 —10 dB step gain errors A4A8
26 —20 dB step gain errors J
27 offset error 2 dB/ LOG +0.5dB
28 offset error 5 dB/ LOG +0.5dB A4Al
29 +0.5dB

Loffset error 10 dB/ LOG

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

terms are for error correction only.
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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 AlS5 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 usec delay on A3Al, 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 8-11 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 key is pressed, the A15 Pro-
cessor resets the sweep generator and then sets HSWP high through A3Al. 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.
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SWEEP RAMP

(A22TP14) /— — +10V

\

. | e S ov
|
! +bV
HSWP
(A3A1TP4) I | ) ov
! [
RSHS — : +5V
o C
RETRACE/ HOLD SWEEP. DETERMINE I
SWEEP SETUP INPUT SIGNAL FREQUENCY
SWEEP 70 SWEEP FROM
——1 MARKER TO END
MARKER POSITION OF SWEEP

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

Figure 9-11. Sweep Svstem 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 A3AI1 for a description of the fast sweep operation.

Service Requests

Any of the service requests on Al12 will force LSRQ low which forces HSWP low. For exampie 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 Sheets for that assembly for a more thorough
troubleshooting procedure.

Isolate the Sweep Generator

Disconnect the ramp from A3A8J1 and jumper A3A8TP1 to A3A8TP2. This forces the ramp comparator

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

A3A1l Trigger assemblies are operating properly. Suspect the sweep generator on A22 Frequency Control

or ramp converter on the A3AE Analog Digital Converter. To further isolate the sweep generator, reconnect
the sweep ramp to A3A8J1 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 thie sweep generator on A22.

Isolate the Phase Lock Service Requests and Frequency Counter

Jumper A15TP8 (STS) to A14TP11 (T1) and push &5 . 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-
¢y counts.) The system should now sweep repetitively, although the frequency will not be accurate. If the
system stops sweeping when the jumper is removed, troubleshoot A17. See Diagnostic Functions for a
more detailed description of this function.

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

With the sweep 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 A3Al. If not, check the Digital Storage Processor.

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

With the A1STP8 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-1B 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 9-12. Sweep System Block Diagram
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Table 9-3. 50-Wire Instrument Bus Pin Connection Table for IF-Display Section

Pin Signal Description

1 GND Ground

2 NC No Connection

3 10B9 )

4 I0B1

5 10B2

6 10B3

7 [0OB4

8 I0B5

9 10B6

10 I0B7 .

11 1088 Instrument Bus Data Bits @ — 15
12 10B9

13 10B10

14 IOB11

15 I0OB12

16 IOB13

17 10B14

18 [OB15 J

19 NC No Connection

20 NC No Connection

21 NC No Connection

22 HPON HIGH=IF-Display Section Power ON
23 ADRO

24 ADRI1

25 ADR?2 Instrument Bus Address Bits 0 — 4
26 ADR3

27 ADR4

28 ADRS Address Bit 5 not used

29 NC No Connection

30 NC No Connection

31 KRS8

32 KR9

33 KR10 Key Rows 8 — 11

34 KR11

35 KCo W

36 KCt

37 KC2

38 KC3

39 KC4 ¢ Key Columns @ — 7

40 KC5

41 KC6

42 KC7 J

43 LSTP LOW=Stop Processor

44 HSWP HIGH=Sweeping

45 LSRQ LOW=Service Request

46 LDSR LOW=Digital Storage Ready
47 LBIO LOW=RF Section /O Strobe
48 GND Ground

49 LTIO LOW=IF-Display Section 1/O Strobe
50 GND Ground
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Figure 9-13. Spectrum Analyzer Overall Block Diagram (3 of 3)
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CENTER FREQUENCY TUNING EQUATIONS AND PHASE LOCK TROUBLESHOOTING

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

Diagnostic Functions.

Figure 9-14 shows a simplified block diagram of the assemblies involved in setting the center frequency.
The 8568A has two tuning modes. For frequency spans greater than 1 MHz, a method called lock and roll is
used. Basically this involves phase locking the analyzer at the center frequency only during the retrace

period of a sweep. A more thorough description of this technique is included in the A6 YTO Phase Lock
Troubleshooting. For frequency spans of 1 MHz and less, the analyzer is phase locked during all of a sweep.

The equation for the center frequency is
fcp=20MHz - N + fp1LOT — fvTO — (9—M+.125P) - fREF — fIF

where

fcrp = Center Frequency

fpiLOT = Pilot IF-frequency. Use KSK to count. Range is approximately 8 MHz to 32
MHz.
fvTo = 50 MHz VTO frequency divided by either 20 for frequency spans of 200 kHz

or less, or 10 for spans greater than 200 kHz. KSN counts the 50 MHz VTO fre-
quency divided by 2. The range is 25 MHz +3.75 MHz.

fREF = 4 MHz
fip = Signal IF frequency—Use KSQ to count.
N = Harmonic fo 20 MHz comb to which analyzer is locked. KSR displays value of

N whch varies from 2 to 89.

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

As an example, these values are used following an .

fPILOT = 20 MHz
fyTo = 5.1 MH:z

N=39 M=4 P=7
Substituting these values into the equation.

fcr = 20 MHz - 39 + 20 MHz —5.1 MHz —(9—4 + .125 - 7) -+ 4 MHz —21.4 MHz =
750 MHz
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The same equation is used in the &) mode except that the frequencies are counted at the marker. The
Marker mode readout method will be described later. Note that the YTO, Second LO and 280 MHz
oscillators do not affect the center frequency equation as all are in both the signal path and pilot path.

Lock and Roll Tuning

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

Phase Locked Tuning

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

Marker Modes

NORMAL

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

When the (&5 | Marker mode is selected, the analyzer counts the S0 MHz VTO, Signal IF and the Pilot IF
frequencies at the marker. If the analyzer is phase locked, the Pilot IF is not counted but assumed to be 20
MHz. This implies that the accuracy is determined by the time base.

Frequency Readout Errors

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

a. 20MH:z
This may be caused by a misadjusted Comb Generator, A23A6; or on the A22 Frequency
. Control, a misadjustment of the START/STOP circuitry, or a Sweep Attenuator that is not

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

c. 21.4MHz
This occurs in @ mode if the Signal IF frequency is not read by A17. Check coaxial inter-
connect cable, A4A2 Log Amplifier-Detector in IF-Display Section, and A17.

Phase Lock Loop Troubleshooting

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

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

1. SIGNAL LEVELS ARE MEASURED WITH
-10dBm SIGNAL APPLIED TO A3A243.
2. MNEMONICS TABLE

MNEMONIC DESCRIPTION

HBWW | HIGH = WIDE LOOP BANOWIOTH

HDIV | HIGH =DIVIDE 50 MHz VTO BY 2

HFLT HIGH =50 MHz YTO TUNE FILTER ON

HGND HIGH * GRCUND YTC PHASE - LOCK
VOLTAGE

HINT HIGH * INTERNAL FREQUENCY REFERENCE

HSWP. HIGH = SWEEPING

HTVH  * HIGH = YTO TUNE VOLTAGE HIGH

HTVL HIGH = YTO TUNE VOLTAGE LOW

HUL | HIGH = YTO LOOP UNLOCKED

HUL2Z | HIGH : 249MHz LOOP UNLOCKED
HUL3 | HIGH = 275MHz LOOP UNLOCKED

L8I0 LOW = BOTTOM BOX 1/0 STROBE

Leez LOW = FREQUENCY COUNTER BUSY
LHLD LOW =HOLD YTO PHASE ~ LOCK VOLTAGE
LLDD | LOW :LOAD 249 DIVIDER NUMBERS
LLOH | LOW =2ND LO SHIFTED HIGH

KEY CODE ABBREVIATIONS TABLE

A21 275 MHz PHASE LOCK A11 50MHz VOLTAGE TUNED OSCILLATOR
LR} - .

LN} LN | L - == FRCNT PANEL KEY
CF CENTER FREQUENCY 1
kso RF SECTION INTERFACE L0.6v e INSTRUMENT PRESET |
4 ks SHET |
| | Al2 Q) SLOW SWEEP FILTER sp FREQUENCY SPAN
ST SWEEP TIME ]
I : @ 50MHz OSCILLATOR —_—
z\éa:m . | © woox l uren IV TO~18Y Lo 4. KSR (FREQUENCY DIAGNOSTICS }
g V] -5 9m 4 *
FILTER 3 LINE, DESCRIPTION
w3 70 REAR PANEL | DETECTOR 1 ORIVER ILTES s :
| (TO IF HUL 3 (TTL) Pi-t R64 1 LEAST SIGNIFICANT 50MHz TUNE DAC
- DIsPLaY | >— nuLs ~ 2 MOST SIGNIFICANT SOMH2 TUNE DAG
I section) | gl,smlv . . I I I 3 st NUMBER - YTO TUNE DAC
| 5MHz + 750K Hz FOR cea BUFFER AMPL 1 2nd NUMBER - DIFFERENCE BETWEEN
SP> 100KHz | SWITCH : Is1 NUMBER AND ACTUAL YTO DAC
=0:9v: 3 4 UNLOCKED . . ” - SETTING
(SNPO: }5:::'[ ggR S8y s . . = I a ist NUMBER - N (2CMHz HARMONIC)
- : - : . N 2nd NUMBER M) 249 MHz PHASE LOCK
asmssookirron | g - | @ nieH & Low s : . - l : 7y 8 T e 300 NUMBER n} VARIABLE MODULE DIV~
<100 KHz i . ; : : S i 10ER NUMBERS
PHASE . LOOP AMPL CLAMPS g l 1 NOTE' GROUND TP& TO FORCE SLOW 4h NUMBER - 2nd LO SHIFT
© DIVIDE BY TWO
DETECTOR “] G FITERS SWEEP FILTER ON.GROUND TP7 TO r 0= 1748.6 MHz
e - _ ECL AMPL 5 50MHz VTO PROGRAMMED FREQUENCY
< N . . ; HELT(TTL) . . . . 3 249 MHz PLO PROGRAMMED FREQUENCY
r3s O . . . i . N 2
B . Ros B : : : el ) . : 1%
e i E . HicLamp | 7T . i :
O.148701v . - L i : .
- ~0.9V. Ll s P L : : i 3 : .
ﬂﬂ_ﬂ_ 2.4y . : ) : ) : R . : © SHAPING NETWORK
: L e . . : E 20mS/DIVIN
g . IMHz SPAN; OV DC SP>| MHz TP8 I
: - - - P8 v KSR @ DIVIDE BY FIVE OR TEN )
) : : ) 50 Mz TONE o XSy (DACS)  TPB 1 5MHz % 750KHz OR
. o = 2.5MHz = 300KH,
A21A1 275MHz MIXER , ; , 1 SV mon0zsy JY LS | e, Soeey d e o
- : : | i s PR @
L & - ; TO 50MHz: R42
: . . @ Low NoIsE © BUFFER AMPL 1 vty f can g COVER TEST POINT SHAPING switch
@ FILTER & 20dB PAD 1@ MIxER B @ 80 MHz LPF B ! AMPL . . 2 4 i3 TosBy ATTEN i
1 : 1 I 7 2 arr | 43 3 AUX VTO 50MHz*750KH:
280MHz : 0 ; ' ' R
OdBm= 368 ~ : ] R Swaping ! . 2.5 Mz 2 300Kz
o < | (ECL)
Gy > = D "> — 15wz > SHAPING AT - f_*(ﬂu
E 3 } 9 .
50MHz SWEEP
Lp i £ , (SENSITIVITY
C.AuS/DIV i . REFERRED TO
43 i) - T - i " S0MHz; Q RIO
- IMHZ/V) OFFSET
PP
AC COUPLED:
B84 0.1V DC
— o I e ;
- _ - LN
~ . . . HDWV {TTL)
275MHz = 750KHz FOR SP> I00KH2 . . " - -
(NOT SWEPT FOR SP> (MHz) OR v g . V
277.5MHz * 300 KHz FOR SP£ I00 KMz T P2 4
+5dBm *2dB 9 8 5 J2
— — L&} J LN ] L&}
FREQUENCY CONTROL b
A Az2 T T 25wz = 3750
HFLT . HDIV 50 MHz
50MHz >-15dBm
TUNE GND
50MHz o)
: SWEEP KSN (COUNT VTQ AT MKR)
FOR SP> IMHz V7O FREQUENCY
‘l 1S CONSTANT
i
<
< - ‘ w
A18 275MHz PHASE LOCK OSCILLATOR
L - .= -—— - - - - —
© TUNE 0 275MH: Q 648 PAD @ BUFFER Q@ MXER QrF O 50MHz
s FILTER AMPL 2 AMPL LOW PASS
. , FILTER 4
S — — \;\J/ N O _ll\_ B SEOWI RN >_e.__@.___|
Goo I
. ADuUST
+aV 10413V
! © 348 (@ BUFFER @ 38
PAD | AMPL | PAD 2
- 43 gy —
- G—r
0@ 3048
PAD
w2 .
-—— - - - - - - - —
H




HSWP ——

P3-1

HswP

stop

s
(&)

S
<
s

ot TIEEER
XSu (DACS)
0 GHr TPIO 0V

“~ USE DATA STEPUP

KEY.VOLTAGE DOUBLES

WITH EACH STEP,

FOR DAC s 1023 VOLTAGE
AT TPIO = TPI7

0 T010.23v

@ YTO TUNE DAC

7 FREQ ANALUG VOLT

>

e o | oy 1041023V YTO MAIN
| COIL TUNE
Q / ) ‘& DRIVER :
:ZZ) —-{ > /
v i
I L RF SECTION
SWEEP REF SWP GEN swp v 11> 2 INTERFACE
l VOLTAGE CURRENT SOURCE STOP SWITCH N éOB —'% i
mS /DIy
| ors IV oNLY b cesv © YTO PHASE LOCK A 12 ?
vl :__év;{Lng _/-LL/ll LIMIT INDICATORS
! DDRESS 1sv. ) ovTo e POk 5 by >
A 1V BUS ADDRESS | SP% 20MH1}
@ DECODER 6 LATCH \O-E;V i :23 ZOMS/DW* I l
pe-
N ‘\ OKHz OMz TP7=0V TP9=0V @ YT0 FM T, il > HTVH
77 ADR -4 _4) 108 1015 \OmS/DIV OXHz 1023Hz TPT= 10.23V coL 043.3v— 20 Mz sean ]
LBIO }— +5v TPS: 0.0218V e @
N Otz 1023KH; TP7+0V TP9=i0.23V DRIVER SPAN >20MHz o '
©e2v_{—TL_ %003 =
TRoTROENT I o - i\ Tve) O L 7 vicH 2 ow
Bus > _
oz 2 & - Y !
N ~I0OV BIAS YTO FILTER
HDIV|  [HFLT <
L l I L i e e e T P e —— 4{ il
- - - —— — -—— - - - - -—-—
50MHz VTO g _ ¢ v __ N FRONT PANEL
r 1 [ As
HDIV 50MHz SWEEP 50MHz GND 50 MHz
: HELT TUNE
<
.
1 M
g <%
<<
.
TIME BASE A16 20MHz REFERENCE
A27 I l 1 A >
: : O oousLER @ XTAL FILTER @ BUFFER AMPLIFIER
g FREQ 20MHz
Jr e a 05,06 a4 z
3 Dl INT TIME BASE djé v Vr4“ N N e M > -15dBm . o
10MHz > 32 B2 o102 % - 1% L~ ra gl hd o
. 0.05u5/01V
REAR PANEL @ vovsLen ais a1
-~ v /\/\/\ >16VP-P)
2 20MHz
Ex‘nwg: BASE IN v _ 8 >-10d8m . >
INT TIME BASE OUT o -
JO MHz. 3 ~3dBm.
k 20 MHz
12dBm =448
fo. ELN ¥
> — < 7
|NT-‘ S I
UNT ) ag HINT ) ] i
[E_T:‘, 15 Q AGC o NO REFERENCE INDICATOR/ 3 e CALIBRATOR FRONT PANEL
) l l AMPLIFIER +I5VF DRIVER l
oy cR2 !
I o . R27 1
B - NO N
. \OLTAGEON TPi 87P4 *—4 REF Lo b T |
. 0 CLOCK GENERATOR IN OV TO 2V RANGE . 4
Y VOLTAGE AT TPI T ) I |
0.05u$/DIV E£QUALS VOLTAGE +ISVE R28 DsI o
ggs\:L;Amw v AT TP4 % 20my 1 L - 20MHz PROCESSOR
R3| LEVE g -I0d8m *0.208 Fre
A ov cone ¢f . | erocessor |_ AT
= ORIVE # -I5VF A15——~__—I —_——
7 VOLTAGE REGULATOR 9 *3 N |
s S ——— - Pr-7. PROCESSOR CLK
| S HINT D(} I ) Fwommun»
+20v I ——
‘77 L COUNTER GLK_IOMHz (TTL) PI-g
A24 : 3
- - — -—— - LK ] L




-~
0 10 10.23v

y

|
ovrosoz3v| [ @ YTO MAIN i
. s coILTUNE | ]
- DRIVER i
>— 11 ] l/ RF SECTION
1 2 INTERFACE A8 249 MHz PHASE LOCK
énglulv - S -—— '
ony oc - YTO PHASE LOCK A A2 A
LEVEL O /LL/-Ll LIMIT INDICATORS »
ey roe ov = L Y > >
SPE20MHz) O I | A
— Y I
= P2-11 20MHz
Y Tps-ov @Yo FM osn.3v. J\;J\f [ av J[>‘ - B ~ I >-l0dBm W
: T 4 .
gg'leR o stan Q ) A7 249 MHz PHASE LOCK OSCILLATOR = ad
L2 ] L_ N 1}
©oev—p — T = Yo a3y 7 -, + %7
TYP) 7 MAX 7 HIGH /' Low
> >
EN e v
J’ [ ) -I0V BIAS YTO FILTER @ BUFFER AMPL !
¢
,,,,, 249 MHz *|OMHz
" N - - —-—— +-50Bm " [——L 10dB AMPL
FRONT PANEL D 2048 PAD 2048 PaD . © VARIABLE MODULO FREQUENCY DIVIDER
T AS5 l_._l 03 1
e I I To 385w 40 Mz LPF — e
i 0
L-—_—-(ss)—e———-]r———.n YW\.T___._—
=C24 c2s
@ BUFFER AMPL 2 | i 1
o @) TUNE VOLTAGE FILTER © 249MHz PLO| 1148 AMPL EJ V
]
L) 546 PAO 548 Pa SO L PROCESSOR T oo
D 1 p v F vaom o VX T :
- I N 7 us d ez 2dBm *2dB —
c3 XASP? |
500 KHz PLO 108 10-15 —4+-<
TRAPS g ADJUST
-— R |
RF ACE I +
I _____SECTIONiJT_ER__‘F C 1 oo DATA LATCH UIS O AT
-zfimm A2 E A E. conroL v3
+4VTO +18V ~ N | i | I
PlL-12 I HUL 2
L B - - - el
L
< ——— L ] i
.
249 MHz
TUNE . <l
-+ <
< <
< <
A6 YTO PHASE LOCK
L] L8 | LR | -
i i DISPLAY MOTHERBOARD
- : . ATA10 INTERCONNECT
.~ | @ 20MHz REFER- @ PHASE/FREQ LOOP 3 @ LOOP FILTER BUFFER choLE From
' -1 A e : ENCE_AMPLIFIER ‘| DETECTOR AMPLIFIER | SAMPLE / HOLD AMPLIFIER " F-oispLaY secTion |
. l ! 3 <> J% - 4'l> o N Y I £2.8 | Ah S >———< &
l e 0.0548 /Div 1% } T 17T K5Q
” ' : : I | —28¢8m TO ~
FIER i : 8 ~3508m i
- < T .
20mH: I ; 2 Ao /7 XT0 LoOP CLoSED * e RF SECTION eowarsisune
- o A » 1 /0508 /bIV INTERFACE >-isdem
g b : g f@ Lot THiRD IF [ ¢ Fotiied l l e <
1P Ty N O+3V.TYP
& 0.05u8/ DIV GAMFLIFIER S oV A2 [xsn} I
20MHz = |OMHz
>-2sdem fyi P Ot 2.5V | |
20 MHz 82— * -[>—1 : i . | I 20MHz * IOMHz
> -100Bm : SiGNALS | Lock HULI (HIGH = UNLOCKED, TTL) . IVMAX, 2
> = < 3 > | 1 INDICATOR ; = > sy ] =
—_— ] : PILOT THIRD (F I COUNTER CiK
20 MHz f =204Bm NOMINAL 1OMHZ{TTL )}
12dBm %408 PR Ikl
i i3 . : | :
> - < o 1 ‘
L . I r f L ® . ©
: 2 gt SWITC AM R v ) ~'
ERENCE INDICATOR/ © CALIBRATOR FRONT PANEL o e TER 070 30 Wiz . PLIFIE B I KSK (COmT PLOTIE)
DRIVER T | A5 el HGND FILTERED PILOT THIRD {F NG 20MHz =i0MHz > - 2508m - 2 = 20MH: AT CF FOR SP > | MHz i
L I 1 ' L
0 ; T ‘
Rer ul g L T 1 | . s
. A I CAL ; 3 . ov . 50 WIRE
o é} ouTPuT | - : FTER SN TG Ty *7 * 6 INSTRUMENT BUs I
X . S1LHIGH FILTER | E : 7
v g 3 Jodtm w0208 b Cu Low muren * ; QZ//@ Q
LEvEL PROCESSOR g A15 | © FILTER
= -
Al5 | —_—— CONTROL
PI-7 5 . . "
> :’;SEE???T:CM P2-3 LBi0(200-40008,TTL)
810 — : - ALt
' ' I —— . 7 HGH FILTER
COUNTER .CLK 1OMHz (TTL) £i-8 ; S B
. (] - — - -—— -— - - e—
L]




»
<
-¢
A8 249 MHz PHASE LOCK
PN - L - "
4 I
. :
Ly 0.9v
) © REFERENCE <5 T ey —l o O ey |
. 20MHe g 3 2 I
>-10d8m Mz @ ¢ rrec- Loop
. u > -5 AMPLIFIER
A7 249 MHz PHASE LOCK OSCILLATOR ~ - L 3 UENCY Pig 249 Mz TuNE
- - 1P 0.0545/DIV 5 ——-{ DETECTOR f;l/ * e ey
; |
|
AT —
-3V
@ BUFFER AMPL ! 1 4 1 '
——e +4VTO+I8Y
249 MHz % (OMHZ 1048 AMPL 7 *
>-5d8m " | o o
s 2068 pr0 . , © VARIABLE MODULO FREQUENCY DIVIDER o 0.0muS/OI |Twrww— -
24
L—] o3 1 235N 0.4v .15 DIV 01,5/0
1P
50070 £k © LocK 4
16 MHz TO 38.5MHz
1 sosen |, 7 4OM PP aurrer I 6 Lav INDICATOR
l 1 -~ J SIGNAL GATE uaL . b 1
=C2a ces :
© surreR AMPL 2 1 1 = ‘ |
N SELECT !
Q) i 245
©) TUNE VOLTAGE FILTER © 249MHz PLO| . ® vl ! 7 nioexeo
1 NS 0Bm | a5 Whe « OMHz A15 LEVEL SHIFT PULSE COUNT fugg < — o ol S
T P 02 208m +24B I~ - us
c3 xa8p2 ECLTO TTL
‘vr :DLJ?JST 108 10-15 < RS-RI0 BUFFER =
END OF COUNT
11, UI134,0i38 * 19-W+.|
1 RF_SECTION INTERFACE | o DATA LATCH LIS DIVIOE RATIO —— use e O P
XSR CONTROL US MMz AT CF FOR SP > IMHz
I A2 o8 e#:l Ll CF FoR 2 1w
N
| et vz
- - L2 ] L 1} "
——— EJ L - - - -— - - -
< < <
< < <
< <
- <
AB YTO PHASE LOCK A7 FREQUENCY COUNTER
- - - - — - -—— - -——
" DISPLAY MOTHERBOARD st 108
- _ AlAT0 T KSF 054570
. 0 20MHz REFER- {@PHasE/FREQ LOOP 3. |[@ voor FiLTER BUFFER e e O siGNAL IF @ MULTIPLEX } ey | ® COUNTER AND
oM ; ENCE_AMPLIFIER O ErecTon AMPLIFIER SAMPLE/ HOLD AMPLIFIER N IF-DISPLAY SECTION AMPL 2 WU, BUS DRIVER
> i . 4 M2 . 93
> o - — | ¥ g 1 IoamS e o S .
' 1 0.05u$/0IV |1 pe |V - KSQ I
- , v *e [ H - el
o . lov :
1 JUBUCT i /410 L00P CLOSED L Scan Tike . RF SECTION 1 @ vTo AMPL
: sps M = .
1 905a870 t | oy INTERFACE ” I~
PILOT THIRD IF ] ) w3y Trp 1%
AMPLIFIER 1 1 o o A2 I 1 . s RF SECTION
20MHz = 10MHz s */ JUULE L2 ey ik ) . INTERFACE
>-25dam gy e - OV# 2.8 ‘ | A2
. @ pHase — @ PILOT IF © counter - I
Jec LOCK Tk | | e abm AMPL CONTROL
| SioNALS " HULY (HIGH ~UNLOGKED,TTL } o < B l
— INDICATOR - - - rricr e ) < 12 > M
FILOT THIRD, 1F ] LcBz P
~20dBm NOMNAL : COUNTER CLK N 108 g5 . - &— LBz
dam N OMHZ(TTL) Pi-6 10 MH2 TTL 7
% ' KSF. 3 |
Pe I { TTL ACTIVITY) '
( Sl uo : : i S
2 et ngwi @ SWITCHED L @ AMPLIFIER , KSK (COUNT PILOT IF} @ ADDRESS
10004 FILTER 5 10 TO'30 MHz ; = 20MHz FOR SP< IMHz DECODER AND
&l HOND e L FILTEREDG PILOT THIRD JF - _20MR2 = 10MHz > ~254Bm 93 = 20 MHz AT CF FOR SP> IMHz RESET TIMING
= s > A .
— sy L s wire 5o wiE
" FILTER coNTROL 5. 7 We nsTRUMENTBUS i ) sTRUMENT 603
PROCESSOR >+ LLHIGH FILTER ? S L (} o)
et ¥ <-11I'LOW FILTER. S v & 14 s 14
A15 : ; Qruer |
CONTROL I . I
o - - -—— - -
8l e@ . AR o EBIO (2(7;5—400!\5.TTL]‘
I /A HIGHFITER
—— - - - . L] - —

Figure 9-15. RF Section Analog Troubleshooting Block Diagram
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RF SECTION DIGITAL TROUBLESHOOTING

PRELIMINARY CHECKS
Instrument Preset Check

The two red INSTR CHECK LEDs are forced on whenever the instrument is turned on or is pushed.
The A15 Processor then performs a self check of itself, a checksum verification of all the ROMs on Al4
Memory, a partial check of the IOB interface bus, and a read-write check of the RAMs in the A3 Digital
Storage. If all the checks pass, both INSTR CHECK LEDs go out.

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

a. Both LEDs on indicates an Al14 Memory or A15 Processor problem. First check to see that A14 and
A5 are pushed completely into their edge connectors.

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

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

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

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

“LONG POP” Instrument Preset Check (Jumper A15TP8 [STS] to A14TP9 [T3])

This check is very similar to the normal INSTR PRESET check; an additional A15 Processor check is per-
formed, all of the RAM locations in Digital Storage are checked, and the CMOS memory on Al4 is
verified .

HP-IB Verification

When the instrument is turned on, keep the key pressed. The ADRS’D LED should flash until
the [#%] key is released and the A15 Processor acknowledges the HP-IB request. If it doesn’t flash, the
A13 HP-IB Processor is malfunctioning. All cables must be removed from the HP-1B 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 III for modes of operation which may be other than what would
normally be expected.
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Phase Lock and Counter Inhibit (Jumper A15TP8 [STS] to A14TP11[T1))

Following INSTR PRESET, the processor performs the phase lock inhibit function and ignores the Al7
Frequency Counter. (20 MHz is substituted for all frequency counts.) Removing the jumper re-enables the
counter. If the analyzer stops sweeping immediately after the jumper is removed, the A17 Frequency
Counter is malfunctioning.

Digital Storage Verification

The above INSTR PRESET check does a fairly complete verification of the Digital Storage controller and
Memory. An additional check can be done, independent from the RF section, by jumpering A3A6TP3 to
A3A6TP6 and pushing 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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PILOT THIRD LOCAL OSCILLATOR, CIRCUIT DESCRIPTION
The purpose of the Pilot Third Local Oscillator is to produce the precise frequency in the range of

238.5 MHz to 259.5 MHz that will allow the analyzer to be tuned to frequencies between the 20-MHz
reference combs.

The Pilot Third Local Oscillator comprises the following assemblies:

e A7 249 MHz Phase Lock Oscillator

e A8 249 MHz Phase Lock

e Al18 275 MHz Phase Lock Oscillator

e A2] 275MHzPhase Lock

e All 50MHz Voltage-Tune Oscillator

A7 249 MHz Phase Lock Oscillator

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

e A Signal to A10 Pilot Third Converter which can be continuously tuned over a range of 239 MHz to
259 MHz and can be swept up to +500 kHz about any point in that range.

o Another signal to A18 275 MHz Oscillator. (Refer to the description of that assembly.)

A8 249 MHz Phase Lock

The frequency from A18 (16 MHz to 38.5 MH2) is divided in A8 249 MHz Phase Lock to produce one of
the two frequency inputs to a Phase/Frequency Detector. The other input is a 4 MHz reference signal (20
MHz divided by 5) from A16 20 MHz Reference. If the two inputs to the Phase/Frequency Detector are
out of phase, a control voltage is generated to force a change in the frequency of A7 249 MHz Phase Lock
Oscillator until the inputs are in phase.

A18 275 MHz Phase Lock Oscillator

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

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

A1150 MHz Voltage-Tuned Oscillator (VTO)

The 50 MHz VTO is used to tune the Pilot Third Local Oscillator +250 kHz corresponding to the spacing
between the lock points in A7 249 MHz Phase Lock Oscillator. This is accomplished by providing a
reference frequency to the Phase/Frequency Detector of A21 275 MHz Phase Lock. The reference frequen-
cy is either 5 (£0.75) MHz or 2.5 (20.300) MHz, depending on the selected frequency span. For spans
>100 kHz but <1 MHz, the 50 (x7.5) MHz oscillator frequency is divided by 10; for spans of 100 kHz or
less, the frequency is divided by 20. For spans greater than 1 MHz, the VTO is not swept; the sweep is ap-
plied to A23A1 YIG-Tuned Oscillator (the first LO).

The frequency to which the 50 MHz oscillator is tuned is determined by the output of the Summing
Amplifier, whose inputs are the 50 MHz SWEEP and 50 MHz TUNE signals from A22 Frequency Control.
For sweep times of 10 sec or longer, the Slow Sweep Filter is switched into the circuit to filter off low-
frequency components (on the 50 MHz SWEEP and 50 MHz TUNE lines) which in the most narrow band-
widths (30 Hz and 10 Hz) might cause spurious responses.
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Figure 9-17. Pilot Third Local Oscillator, Block Diagram




ADS FRONT PANEL, CIRCUIT DESCRIPTION

A5 Front Panel includes the following subassemblies:
e A5A1 Keyboard
e A5A2 Rotary Pulse Generator
e A5A3 DC Input Connector

e A5A4 Blocking Capacitor

® ASAS Input Select

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

A5A1 Keyboard

AS5A1 Keyboard includes all the front-panel pushbutton key-switches and indicator LEDs. (Refer to A12
RF Section Interface for a description of the key-switch circuitry.) The LEDs, which are driven by A12,
indicate the status of pushbuttons, except for INSTR CHECK indicators I (DS2) and II (DS3).

The INSTR CHECK indicators are used with a self-test routine that is run whenever the LINE switch is
placed ON or the @J key is pressed. The self-test routine checks the digital circuitry in Al4 Memory,
A15 Processor, portions of A12 RF Section Interface, and A3 Digital Storage in the IF-Display Section.
Both LEDs are lit until the self-test routine is completed. If both LEDs remain on, the trouble is probably

in A4 or A15, INSTR CHECK II indicates a probable trouble in A12 or the Instrument Bus, and INSTR
CHECK [ indicates a probable trouble in the A3 Digital Storage section of the IF-Display Section.

A5A2 Rotary Pulse Generator

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

A5A3 DC Input Connector

AS5A3 DC Input Connector is normally used for signals which have no DC component. It is selected when
the SIGNAL INPUT 1 pushbutton is pressed, energizing K1 Input Relay. This circuit is protected by fuse
AS5A3F1.

A5A4 Blocking Capacitor

A5A4 Blocking Capacitor prevents any dc component (up to +50 VDC) of the input signal from getting
into the Step Attenuator or Input Mixer. It has a frequency response of 100 kHz to 1.5 GHz.
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A5AS5 Input Select

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

When SIGNAL INPUT 1 is selected, the Input Relay is energized (refer to A12 RF Section Interface)
and LED indicator DS11 is lit by +15V through R1, since a Darlington Pair in A12 conducts, grounding its
cathode. (DS12 is off because its anode is grounded.) When SIGNAL INPUT 2 is selected, the Input Relay
is deenergized, turning off DS11 and applying +15V to DS12 through the relay coil to light the SIGNAL
INPUT 2 indicator LED.

ON/STANDBY Control

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

PROBE POWER

The PROBE POWER connector provides power for active RF probes such as HP 11121A or HP 1120A
Active probes. Three diodes on A26 Motherboard are in the —15V line from A24 Regulator, resulting in
about —13.4V to the connector.

Reference Level Amplitude Calibration

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

CAL OUTPUT

The CAL OUTPUT connector provides a 20 MHz, —10 dBm signal from A16 20 MHz Reference.
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Table 9-4. A5 Front Panel, Replaceable Parts

Reference HP Part . Mfr
. A Qty Description Mfr Part Number
Designation Number Code
A% 8568060051 1 FronT PANEL(INCLUDES ASAY KEYBQARD, 28480 8568060051
ASA3 CONNECTOR ASSYSDC INPUT, ASA4
BLOCKING CAPACITOR, Wiewd, AND W31)
A5 85680-60050 75-OHM VERSION OF 85680-60051 28480 85680-60050
ASATY 08568-60117 1 INPUT ATTENUATOR/ERROR CORRECTION ROM 28480 08568-60117
REPLACEMENT ASSEMBLY (INCLUDES W42 AND A12U17)
AEDSy 199020487 1 LEDVISIBLE LUMGINTE{MCO [Fm20MAMAX 28480 5082=4584
ASDS2 199020486 2 LED=VISIBLE LUMeINTRIMCD IFs20MA=MAX 28480 §5082=4684
ASDS3 19900486 LEDwVISIBLE LyMeINTEIMCD IFu20MAeMAX 28480 508204884
AsJl P/O W31-NOT SEPARATELY REPLACEABLE
ASJ2 5060e0467 1 CONNECTOR, MALE, PROBE POWER 28480 506000467
A5J3 P/O A5A3-NOT SEPARATELY REPLACEABLE
ASJl 1 P/O ASA4-NOT SEPARATELY REPLACEABLE
A5J5 P/O ASAT1-NOT SEPARATELY REPLACEABLE
1
A5J6 P/O ASAT1-NOT SEPARATELY REPLACEABLE
A5J7 1 P/O ASAT1-NOT SEPARATELY REPLACEABLE
A5J8 P/O A5K1-NOT SEPARATELY REPLACEABLE
A5J9 g P/O ASK1-NOT SEPARATELY REPLACEABLE
A5J10 P/O A5K1-NOT SEPARATELY REPLACEABLE
ASKL 3106-0024 1 SWITCH, COAX SMA 0-26 28480 3106-0024
ASR1 2100-2488 1 RESISTOR-VAR CONTROL CCP 10K 10% LIN 28480 2100-2488
ASRPG1 5060-0329 1 ROTARY PULSE GENERATOR 28480 5060-0329
AsS1 3101-2193 1 SWITCH, ROCKER SPDT 28480 3101-2193
ASal 85680260019 1 BOARD ASSEMBLY, KEYBOARD 28480 85680=60019
ASA1DSY 1990.0487 10 LED=VISIBLE LUMeINTEIMCD JFR20MA=MAX 28480 808204584
ASA1DS2 19900487 LEDevISIBLE LUMeINTSIMCD [Fu20MAwMAX 28480 50824564
ASA1DS)3 1990=0487 LEDeVISIBLE LUMuINTSIMCD JFe20MAaMAX 28480 S082+4884
A5A1D84 19900487 LED=VISIBLE LUMeINTHIMCD IFm20MAeMAX 28480 %082=4884
ASA1IDSS 1990w0487 LED=VISIBLE LUMaINTZIMCD IF®20MA=MAX 28480 5082-4884
AgA1DSe 199020487 LEDLVISIBLE LUMGINTEIMCD IFmaoMAoMAX 28480 50824584
ASAL1DS? 1990=0487 LEDevISIBLE LuMeINTSIMCD IFm2QMAeMAY 28480 S082+4%84
AsA1DS4 1990=0487 LEDeVISIBLE LUMeINTE{MCD IFm20MA=MAX 28480 508204584
ASA1DSS 1990e0487 LEDeVISIBLE LUMeINTSIMCD JFs20MA=MAX 28480 50824584
ASA1DS10 19900487 LED=VISIBLE LUMeINTm{MCD IFe20MA=MAX 28480 50824584
ASA1Jy 12514828 1 CONNECTOR SyePIN M POST TYPE 28480 125104828
ASA181=
ASA1849 5060=9436 49 SWITCH, PC BOARD (SEE FIGURE 6-7 FOR KEYSD 28480 06009436
ASatut 18100203 2 NETWORKeRES BePIN®SIP 1=PIN=SPCG 11236 750=81er470
Asaluz 18100203 NETWORK=RES BuPIN®SIP ,1=PINeSPCG 11236 750=81=R470
ASA1XDS) 1200=0010 10 SOCKET=TUBE 2=CONT 28480 12000010
ASALXD82 12000010 SOCKETeTUBE 2eCONT 28480 12000010
ASA1XDSS 12000010 SOCKETaTUBE 2wCONT 28480 12000010
ASALXDS4 12000010 SOCKET«TUBE 2=CONT 28480 120020010
ASAIXDSS 12000030 SOCKETeTUBE 2eCONT 28480 12000010
ASA1XD86 1200-0010 SOCKETeTUBE 2uCONT 28480 12000010
ASA1XDS87 120020010 SOCKETeTUBE 2=CONT 28480 1200=0010
ASALIXDSSE 1200=0010 SOCKETeTUBE 2mCONT 28480 120020010
ASALXDSY 1200=0010 SOCKET=TUBE 2«CONT 28480 12000010
ASALXD810 12000010 80CKET-TUBE 2eCONT 28480 120020010
Asa2 5060-0329 ROTARY PULSE GENERATOR (RPG) 28480 5060-0329
ASA3 85680260059 CONNECTOUR AgSEMBLY, DC IMPUT 28480 85680260059
A5A3 85680-60116 CONNECTOR ASSEMBLY, DC INPUT 75 (OPTION 001) 28480 85680-60116
AS5A3F1 1535-3716 1 FUSE, 1/8AMP 28480 1535-3716
A5A3J1 1250-1557 1 CONNECTOR, BNC FEMALE TO SMC FEMALE 28480 1250-1557
ASAL 85680-60053 1 BLOCKING CAPACITOR ASSEMBLY (REFER TO FIGURE 6-11)| 28480 85680~60053
A5AS5 85680-60117 1 BOARD ASSEMBLY, INPUT SELECT 28480 85680-60117
ASASDg1 19900487 2 LELeVISIBLE (UMalnTEImMCD IFS20MAwMAX 28480 5082=4%584
ASASDg2 19900487 LED=VISIBLE LUMINTSIMCD JF320MAeMAX 284840 5082=4584
ASASR1 0757=1004 2 RESISTOR 1,47k 1% 125w F TCu0+=100 2454p gdel/8eT0mld7]eF
ASASR2 0757=1094 RESISTOR 1,47k 1% ,125W F TCm04=100 24546 Ci4m1/BoT0m14Tep
AgASSY 50609436 2 SWITCH, PC BOARD (SEE FIGURE 6-7 FOR KEYS) 28480 5060=9436
AEASS2 506029436 SWITCH, PC BOARD (SEE FIGURE 6-7 FOR KEYS) 28480 506009436
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AB YIG-TUNED OSCILLATOR PHASE LOCK, CIRCUIT DESCRIPTION

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

20 MHz Reference Amplitier @

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

Pilot Third IF Amplifier @)

The Pilot Third IF Amplifier uses a voltage feedback pair (Q1, Q2), which provides about 20 dB gain and
two outputs. VR2, C6, and R7 provide bias and feedback. R8 serves to match the amplifier input to 50
ohms and (with R9) to set gain. R12 and R13 set current in Q2. C8 is a dc block to the 15- 25 MHz Band-
pass Filter (BPF), C11, L3, C12, L4, C13, and LS. R7 stabilizes the impedance at the filter output. Q3 and
Q4 are an ECL-driving differential amplifier.

Phase Frequency Detector 0

The Phase Frequency Detector is a dual D flip-flop, 4-pi-radian type detector consisting of UTA and U1B.
If signals at pins 6 and 11 are in phase, outputs at 2 and 14 will cancel when summed. If the signals are out
of phase, outputs 2 and 14 will sum to an offset. When both flip-flops become set with active high (Q out-
puts at logic high), U2C pin 14 resets both U1A and U1B. R21, R22, and C15 provide a dc level to the Loop
Amplifier that is midway between logic high and logic low, while R19, R20, R23, R24, and R25 pull down
outputs. R4 sets the D input of UIB high while U3A, RS5, and C43 allow the D input of U1A to be high or
low. A logiclow at U3 pin 1 disables the Phase Frequency Detector.

Loop Amplifier @
The Loop Amplifier uses a high-speed, high-gain, monolithic op amp, U4. It is configured as an integrator
with a zero at 1 kHz because of C22 and R35. R31 through R34, C17, and C18 set gain at 6 dB and sum and
filter the outputs of the Phase Frequency Detector, U3C shorts the integrator to disable it,
Loop Filter Sample/Hold @
The Loop Filter Sample/Hold circuit can be switched to several configurations:

® 10 kHz break point, 9 dB attenuation using R36, U3D, Q12, C24, and R44

e Loop grounded using U3B and Q12

¢ Sample and hold using QI2, R44, and C24

Q7 and Q8 switch the sample and hold, and C47 balances the charge on Q12. VRI is a level-shift zener
diode. Other resistors provide bias and voltage levels as needed.
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Buffer Amplifier @

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

Phase Lock Indicator (§)

The Phase Lock Indicator circuit (using U2A, U2B, and R27) senses when either pins 2 and 15 (non-
inverting outputs) or pins 3 and 14 (inverting outputs) from UlA and UI1B are high. This condition
signifies UNLOCK. Because of the 20-MHz pulse train at U2A pins 4 and 5 and U2B pins 6 and 7, the
signal must be filtered (CR26, C16) to provide a signal of less than -953 mV to turn on U6A. U6A lights
LED indicator DS2 and produces a TTL logic high when the loop is unlocked.

Switched Filter and Amplifier @ Q
A 10 - 30 MHz signal at J1 from A10 Pilot Third Converter is fed through the Switched Filter and the
Amplifier, where it goes through J3 to A17 Frequency Counter. The Switched Filter consists of two band-

pass filters (one at 10-20 MHz and one at 20-30 MHz) and diodes to provide switching of the signal through
the bandpass filters. L12, L13, C26, C23, R62, and R63 provide isolation for the switching voltage.

The Amplifier is a voltage-feedback pair (Q9 and Q10) with a 3-db pad on the output.

Filter Control )

The Filter Control detects the signal at the collector of Q10 in the Amplifier using CR2 and its associated
bias resistors (R70 and R71) and C42 and R72 as a filter. U6C senses when the signal is too low and toggles
JK flip-flop U7A, which switches filter driver U6B in search of a larger signal in the other passband of the
Switched Filter circuit.
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AB YIG-TUNED OSCILLATOR PHASE LOCK, TROUBLESHOOTING
Lock and Roll Theory

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

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

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

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

a. HGND, (A6P2-10), which is high, shorts the Loop-Amplfier G and the Loop Filter @ .

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

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

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

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

Troubleshooting

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

If the Sample and Hold @ circuitry is defective, the displayed signals will often appear to be drifting
when in spans greater than 1 MHz. This is especially true in the mode. This causes an offset in
the marker readout of the signal frequency.
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Figure 9-21. A6 YTO Phase Lock Timing Waveforms

If either the YTO UNLOCK or the YTO ERROR messages appear, the sweep rate will be very slow as the
A15 Processor spends most of its time trying to lock the system. A jumper from A15TP8 (STS) to

A15TP11 (T1) followed by [#%) will start the analyzer sweeping. If the jumper is then removed, the A17
Frequency Counter can be used for troubleshooting.

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

In the phase locked spans of 1 MHz or less, the YTO Loop CLOSED LED remains on. The PILOT IF
should always be 20 MHz. HBWW and LHLD will be high and HGND will be low. The ramp waveforms

at TP3 and TP8 are indicated on the schematic. The ramp is caused by the phase voltage tracking the
frequency sweep of the 50 MHz VTO.
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Table 9-5. A6 YIG-Tuned Oscillator Phase Lock, Replaceable Parts (1 of 3)

Reference HP Part o e Mfr
- g t Description Mfr Part Number
Designation Number Y P Code
A6 85680260011 1 BOARD ASSEMBLY, YIGeTUNED OSCILLATOR 28480 8568060011
PHASE LOCK (INCLUDES #22)
Abc! 016022055 19 CAPACITOR=FXD ,01UF +80=20X 100VDC CER 28480 01602055
AbC2 01602203 1 CAPACITOR=FXD 91PF +=5X% 300VDC MICA 0+70 28480 016002203
A6C3 01602202 1 CAPACITOR=FXD 7SPF +=5X 300VDC MICA 28480 0160=2202
[T 1] 01602205% CAPACITORSFXD (O0IUF +80=20% 100VDC CER 28480 01602055
AeCS 0160220585 CAPACITOR=FXD ,01UF +80=20% 100vDC CER 28480 0160=2085
AsCo 0160=205% CAPACITORFXD ,01UF 480=20% 100VDC CER 28480 0160e2055
AelT7 01602208S CAPACITOR=FXD ,01UF +80=20% 100VDC CER 28480 0160=2055
AeC8 0160=2088 CAPACITOR=PXD ,01UF #89=20X J00VDOC CER 28480 01602055
AsCY 016022088 CAPACITOR=FXD ,01UF +80=20X 100VDC CER 28480 01602055
A6Cl0 01602055 CAPACITOR=FXD o01UF +80=20% 100VDC CER 28480 0160=205%
A6Cly 014020193 [l CAPACITORFXD 82PF +e5x 300yDC MICA 72136 DM1SEB20J0300mV1ICR
A6C12 0160=22%% 1 CAPACITOReFXD 8,2PF +=,25pF S00VOC CER 28480 01602255
A6Ct3 01400193 CAPACITORaFXD 82PF +a5% 300vDC MICA Te13e DM1SEB20J0300WVICR
A6Ci4 01602088 CAPACITOReFXD ,01UF +80=20% 100VDC CER 28480 01602055
AectS 0160e4084 2 CAPACITOR=FXD iUF +=20X% S0VDC CER 28480 0160=4084
A6Cl6 01400196 1 CAPACITQReFXD 1S0PF +=5X 300vDC MICA 72136 DMISF151J0300AVICR
AeC17 01400194 H CAPACITOR=FXD 110PF 4+=5% 300VOC MICA 72136 DM{SF1131J0300WVICR
AeCle 01400194 CAPACITORFXD §10PF 45X 300VOC MICA 72136 DMISF111J0300WVICR
A6C19 03602058 CAPACITOReFXD ,01UF +B0e20% 100yDC CER 28480 016002055
AsC20 01602055 CAPACITOR«FXD ,01UF +80=20X 100VDC CER 28480 01602055
Aecal NOT ASSIGNED
Abc22 01600301 1 CAPACITOR®FXD ,012UF +10X% 200VDC POLYE 28480 01600301
A6C23 NOT ASSIGNED
AeC24 01600163 1 CAPACITOR=FXD ,033uUF ¢10x 200VDC POLYE 28480 01600163
AsC2s 0160=0127 1 CAPACITOR®FXD {UF +=20% 25VDC CER 28480 0160=0127
AsC26 01600948 2 CAPACITOReFXD 940PF +«5% 100yDC MICA 28480 01600948
AeC27 014020493 CAPACITORFXD 82PF +e5% 300VDC MICA 72136 DM{SES20J0300WVICR
AsC28 014000192 2 CAPACITOR=FXD 68PF +e5% 300VDC MICA 72136 DMISE6B0J0300WVICR
A6C29 01602264 1 CAPACITOR=FXD 20PF 4e5% S00VDC CER 0+e30 28480 0160=2264
A6C30 016002254 1 CAPACITORSFXD 7,5PF 4e,25PF 500VDC CER 28480 016022254
A6y 01400193 CAPACITQOR®FXD B82PF +=5X% 300VDC MICA 72136 DM1SE820J0300WVIGR
A6C32 01400192 CAPACITOReFXD 68PF 4e5% 300VDC MICA 72136 DMISE680J0300WVICR
A6C33 016020945 CAPACITOReFXD 930PF 4¢eS5% 10uVOC MICA 28480 016000945
A6C34 0160220558 CAPACITOR=FXD ,04UF +80=20X 100VDC CER 28480 0160#205%
AoC3S 0160=205S CAPACITOReFXD ,01UF +80-20X 100VOC CER 28480 01602055
A6C36 01602055 CAPACITOR=FXD ,01UF +80e20% 100VDC CER 28480 01602039
A6C37 016024084 CAPACITOR=FXD ,i1UF +e20% S0VDC CER 28480 0160=4084
AeC38 016002058 CAPACITOReFXD ,0fUF +80«20% 100VDC CER 28480 01602055
AeC39 01602085 CAPACITORWFXD ,01UF 4+80=20% 100VDC CER 28480 016022058
A6Clo 01602088 CAPACITORaFXD ,01UF +80«20% 100VDC CER 28480 01602055
Abcal 0160=20%% CAPACITOR=FXD ,01UF +80=20X 100VDC CER 28480 016002055
AoCd2 016023456 1 CAPACITORFXD 31000PF +e10% 1KVDC CER 28480 016003456
AeC43 0160.2058 CAPACITOReFXD ,0iUF +80220% 100VDC CER 28480 016022058
AsC4d NOT ASSIGNED
A6CUS NOT ASSIGNED
A6C46 01602437 1 CAPACITORFDTHRYy S000PF 480 =20X 200V 28480 0160=2437
AeCAa7 01602199 1 CAPACITOR®FXD 30PF +e5X 300VDC MICA 28480 v160e2199
A6CR1 19010040 ? DIQDE=SWITCHING 30V SOMA 2N8 D0e3S 28480 190120040
AGCR2 19010040 DIODE«SWITCHING 30V S0MA 2NS DDa3S 28480 19010040
A6CR3 19010040 DIODE=SWITCHING 30V SOMA 2N8 DO=35 28480 19010040
A6CRU=
AGCR13 NOT ASSIGNED
A6CR14 19010040 DIODEBWITCHING 30V S50MA 2N8 00a35 28480 1901«0040
A6CR1S 19010040 DIODE=SWITCHING 30V S0MA 2N8 DUa3S 28480 1901=0040
A6CRY6 1901=0040 DIODE=SWITCHING 30V SoMA 2NS D035 28480 190120040
A6CR1? 19010040 DIODE=SWITCHMING 30V SUMA 2N8S DOe35 28480 19010040
AsD8y 1990=0487 3 LED=VISIBLE LUMeINTuyMCD IFs20MA=MAX 28480 $082=4584
AeD82 1990=0487 LED=VISIBLE LUMeINTRIMCD IFs20MA=MAX 28480 5082=4584
A6D83 1990w0487 LEDeVISIBLE LuMeINTSIMCD IFm20MAaMAX 28480 50824584
AsJ1 PART OF waa
AoJ2 12%50=0690 H CONNECTOReRF SMB M 8SGLeHOLEaFK S0w0OHM 28480 12500690
A6J3 12500690 CONNECTORaRF 8MB M SGLeHOLE=FR 50e0MHM 28480 125000690
A6l NOT ASSIGNED
AoL2 91002257 1 CoTL=MLD 820NH 10X G332 ,0950x,25_G=NUM 28480 9100=2257
AsL3 91003319 2 COILaMLD 7H4ONH 2% ,155Dx,375LG=NOM 28480 910003319
AbLY 9100e1619 2 COIL=MLD 6,8UH 10% GB50 ,1550X,375LG=NOM 28480 91001619
A6LS 9100e3319 COIL»MLD TUONM 2% ,1550X,375LG=NOM 28480 9100e3319
AsL 6 9100=22%9 2 COITL»MLD 1,5UN 1ok G332 950X, 25LG6=N0M 28489 9100=22%9
AsL? 9100=22%6 2 COIL=MLD 560NH 10X 0334 ,0950%,25LGuNOM 28480 9100=2256
AsLB 9100=1619 ColleMLD 6,8UH 10% GBS0 ,1550X,375LGaNOM 28480 9100=1619
AsL9 9100e1618 1 COIL*MLD S,6Un 10X W45 [155DX,375LGeNOM 28480 9100elblé
AslL10 9100=2259 COILaMLD 1,5UNM 10X G832 ,0950%,25LG=NCM 28480 91002259
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Table 9-5. A6 YIG-Tuned Oscillator Phase Lock, Replaceable Parts (2 of 3)

HP Part A Mfr

Reference Qty Description Mfr Part Number

Designation Number Code
AoLty 9100e2256 ColLeMLD S6ONH 10X Q@34 ,0950X,25LG=NOM 26480 9100=22%¢
A6L12 910001620 2 COILaMLD 15UH 10% Qm6S ,1535DX,375LG=NOM 28480 9100=i680
A6L13 9100e1620 COILeMLD 1SUM 10% GméS ,1550X,375LGeNOM 26480 9100=1820
As14 91400096 3 CoIL=MLD 1UM 10X G=50 ,1550X,375_GeNOM 28480 91400096
AoL1S 914020096 COILeMLD 1UM 10X Qu50 ,155D0x,375LG=NOM 28480 91400096
L) 91400096 COILaMLD §UN 10% G85¢ ,155DX 375LGeNOM 28480 9140e00%
A6g! 185420019 2 TRANSISTOR NPN 81 TOe18 pDE36OMW 26480 185420019
AeG2 1858440019 TRANSISTOR NPN 81 1018 PDR360MA 28480 185420019
A6G3 18530007 4 TRANSISTOR PNP 2N3251 81 TOw18 PDE36OMM 04713 2N32sy
AoG4 185340007 TRANSISTOR PNP 2N325{ 81 TOe18 PDa36OMW 04713 2N3284
(YY1 188320007 TRANSISTOR PNP 2N3251 8I TO=18 PDB36OMW 04713 2n32s8
Abgo 185320009 TRANSISTOR PNP 2N3251 81 TOe=lg PDm36OMNW 04713 2n3ast
AoQ? 18540404 H TRANSISTOR NPN 8] TO=18 PDS36O0MN 28480 18840404
Aege 18540404 TRANBISTOR NPN 81 TOe18 PDE36OMK 28480 1854e0404
AsQ9 188400345 1 TRANSISTOR NPN 2N5179 81 10e72 PDS200MW 04713 2NSLYY
A6Qto0 185420009 1 TRANSISTOR NPN 2N709 81 TOe=18 PDE3OOMW 28480 188406009
A6gly 185320050 1 TRANSISTOR PNP 81 10=18 PDBI6OMK 28480 18530050
AsQle 185500020 1 TRANSISTOR JeFET NeCHAN D=MQODE TOe=18 8% 26480 18550020
A6gl3 188520049 1 TRANSISTORJFEY DUAL NeCHAN DeMQDE 81 28480 18580049
A6RY 07571094 13 RESISTOR 1,47K 1% 125K F TC204e100 24546 Cinl/8eTouliTief
AsR2 069823437 2 RESISTOR 133 1% ,125W F TCmO4=l00 24546 Ciel/8utfoei3IRel
AGR3 0698e3444 2 RESISTOR 316 1% ,125W F TCR0+=100 2u%46 Cimi/BeT0n316ReP
AGRY 07571094 RESISTOR 1,47k 1X ,125W F TCB0+e100 24548 CAsl/8sT0eldT g
A6RS 069823132 4 RESISTOR 261 1% ,125W F TCR0+=100 24846 C4el/8at0e2610eF
A6RS 0757=1094 REBISTOR 1,47K 1% ,125W F T(80+e100 24546 C4e1/8eT0e14T10p
A6R? 069823441 4 RESISTOR 215 1% 125W F TCS04=100 24546 C4mi/8ot0e215ReF
AgRS 0757+0316 2 RESISTOR 42,2 Ix ,125W F TCm04e100 24846 C4nl/BeTonuaR2ar
A6R9 0757.0418 1 RESISTOR 619 1% ,125W F TC®0+e100 24546 Cuel/8eTombioRal
A6R10 075720420 2 RESISTOR 750 1X ,125W F TC®04=100 24546 Caei/8atoa?Sief
A6R1Y 069843441 RESISTOR 215 1% ,125W F TC%040100 24546 Cdel/8aT0e2iSReF
AbR12 0698344} RESIBTOR 215 1% 1zsw F TCR04e100 24846 Chei/s8eToe2isRel
A6R13 075720398 1 RESISTOR 78 1% ,125W F TCeo+=100 24846 Ca=1/8=To=78R0=F
A6R14 06983446 2 RESISTOR 383 1X ,125W F TC®0+¢e100 24546 Cusi/8aT00383Ref
A6R1S 0757-0316 « | RESISTOR 42,2 {x ,125n F 1Cm04e100 24846 Cdel/8atoeiR2er
AeR16 069843439 1 RESISTOR 178 (X ,125W F TC®04e100 24546 Cdal/82T0ey78RaF
AbR17 069843437 RESISTOR 133 1X ,125W F TC®0+el00 24546 Cuel/8eT0mi3IRF
A6R18 069803444 RESISTOR 316 1% ,125W F TCEO04e100 24546 Cawi/8eT0n316ReF
AGRLY 07871094 RESISTOR 1,47 1X ,1250 F TCS0+e100 24846 Cdel/B8ufoeiaryef
A6R20 07571094 RESISTOR 1,47K 1X ,1254 F TCB0+e100 24546 Cdel/Bmtoeiy?al
ApR2! 0757=0442 8 RESISTOR 10K 1% ,125W F TCm=0+e100 24gdp C4e1/8=T0=10020F
A6R22 0757«0442 RESISTOR 10K 1% ,125W F TCEQ+=100 24546 Cudel/8st0el002er
A6R23 07571094 RESISTOR §,47K (X ,125W F TCE0+e100 usu6 Clet/8eToetyTiel
Abred 07571094 RESISTOR 1,47k 1% ,1254 F TC®0+«100 24546 Cuel/8eT0m147ieF
A6R2S 075721094 RESISTOR 1,47K 1% ,125W F TC®0+e100 24546 C4el/8eT0eiyTief
A6R2e 075740280 2 RESISTOR K 1% 1250 F TCE04e100 24846 Cdel1/8eToe100taF
AsR27 07571094 RESISTOR 1,47K 1% ,125K F TCE(p+a100 24546 Cuol/8uTOaiuTialF
AoR28 07570424 1 RESISTOR 141K 1K 1280 F 1c-o+-1oo 24846 C4=1/8=70a{101nf
A6R29 0757-0447 { RESISTOR 1&,2K 1% ,125% F TC80+4e100 24546 Cinl/8aToa1b622eF
A6R30 069843152 1 RESISTOR 3, G8K 1% 1254 F TCaO+e100 24546 C4el/8aToe3uldief
A6R31 07571094 RESISTOR 1,47k 1% 1254 F TCm0+el00 20846 Cus1/8eT0e1471aF
A6R32 07571094 RESISTOR {,47K 1X ,125% F TCa0+«100 24546 Clel/BaToeit?yef
A6R33 075721094 RESISTOR 1,47K 41X ,125W F TC®0+e100 24546 Cdal/BulaiuTiaF
A6R3U 07571094 RESISTOR 1,47K 1X ,125w F TCwO0+=100 24546 Cdsl/Batellrier
A6R3S 07570444 1 RESISTOR $2,1K 1% ,125% F TCEg+¢a100 20548 Clel/8eTonidiger
A6R3G 069823151 1 RESISTOR 2,87k 1% ,125W F T(Ce0+e100 24%46 Cds1/8aT00287eF
A6R37 NOT ASSIGNED
A6R3S NOT ASSIGNED
A6R39 069840085 1 RESISTOR 2,61K 1X ,125W F TC®04e100 24546 C4el/BaT0e26]1er
A6Réo 07570442 RESISTOR 10K 1% ,125w F TC®04el00 24546 C4ei/80toeiopa=r
LYL.ITY 0757=0442 RESISTOR 10K {X 125 F TC804e100 24546 Cy=1/8=T0=1002F
AbRYy2 06980084 3 RESISTOR 2,15K 1X 125+ F TCa0+e100 24546 Cye=1/8=T0=2151F
A6Rd3 07570289 1 RESISTOR 13,3K 1X ,125W F TC30+e100 19704 MP4Cy/8aT0el332eF
AsRUY 075720416 1 RESISTOR S11 1% ,125% F TCE04e100 24546 C4el/8=T0=511ReF
A6RYUS 0757=0442 RESISTOR 10K % ,125W F TC®0+4e100 24546 Clel/Bet0el002eF
AGR4S NQT ASSIGNED
A6R4T NOT ASSIGNED
AsRUB 06983162 1 RESISTOR 46,4K 1% ,125W F TCm04a100 24546 Clel/BeTCedbinf
A6RUY 069843154 1 RESISTOR 4,22K 1X ,125W F TCB0¢e100 24546 Clel/BeT0uy22yef
A6RSO NOT ASSIGNED
A6RS) 0757e0442 RESISTOR 10K 11X ,125W F TC304e100 24546 Cdel/BaTgelpoasF
ABRS2 069843132 RESISTOR 261 1% ,125W F TC®04e100 24546 Clel/BeT0e2610eF
A6RS3 069840084 RESISTOR 2,15K 1% ,125W F TCE(+e100 24546 Cdel/8eT0e2151al
A6RSY 068321055 1 RESISTOR {M Sx 25w FC TCweB800/4900 01121 c810%8
AGRSS 07570442 RESISTCR 10K 1% ,125W F TC®04=100 24546 Cl4el/BuaTal002eF
k)
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Table 9-5. A6 YIG-Tuned Oscillator Phase Lock, Replaceable Parts (3 of 3)

Reference HP Part .. Mfr
: A Qty Description Mfr Part Number
Designation Number Code
AbRS6 06983132 RESISTOR 261 1% 1254 F TCE0+=100 24546 C4ml/BuTyubl0eF
AGRS? 0757«0294 1 RESISTOR 17,8 1% ,125x F TCE0+e100 19701 MFUC1/8e10=17RBeF
A6RSS 069823132 RESISTOR 261 1% ,125W F TCmQ+=100 24846 C4m1/8=Tp=2610F
AGRS9 07570420 RESISTOR 750 1% ,125w F TCW0¢e100 24546 Cdel/8e10m75]aF
AoR60O 07570274 i RESISTOR 1,21K 1X ,125K F TCE0¢e100 24846 Cl4el/BaTQui2ideF
A6R61 NOT ASSIGNED
ASRO2 07570290 H RESISTOR 6,19K 1% ,125W F TCEQ4a100 19701 MPUCL/8eT0eb191eF
AoR63 0757=0290 RESISTOR 6,19K 1% 125K F TCEu+e100 19701 MR4CY/B8=T0=619]=F
A6Rb4 0698.3440 1 RESISTOR 196 1% ,125W F TC®0+=100 24546 Cdel/BaTO0w]96ReF
A6ReS 069820084 RESISTOR 2,15k 1% ,125% F TCRO+e100 24848 Cu=1/Batom2lSieF
Aepés 0698.31%0 1 RESISTOR 2,37K 1X ,125w F TC®04e100 24546 Clml/BeT002i7ieF
AoRe? 07570428 1 RESISTOR 1,62K 1% 125« F TCEO+e100 24546 Cuey/BeT0m]621F
A6ROS 069823441 RESISTOR 215 1% ,125k F TCBO+e100 24546 Cuel/8eT(e2iSReF
A6RO9 06983446 RESISTOR 383 1% ,125w F TC®yU+e100 26546 Cuml/8e70u383ReF
A6RTQ 0757=0123 1 RESISYOR 34,8K 1X ,125W F TCBO0+e100 28480 0757=0123
Aon;l 0;5;-0230 RESISTOR 1K 1% ,125W F TCs0¢e100 2484e C4=1/8mT0=1001F
AGRT2 0757=0442 RESISTOR 10K 1% ,125¢ F TC®0+e100 24548 Cusl/BeT0mi0020F
A6R73 07870488 1 RESISTOR 51,1K 1% ,125W F TCEO4e100 24s4e Cdel/BaT0uS|12aF
A6R74 069823447 1 RESISTOR 422 1% (125W F TC®04=100 24548 CUel/BeT0ul22Rey
A6RTS 0757=0438 1 RESISTOR 5,11K 1X ,125W F TC®0+4e100 24846 Clel/B8=f0e511aF
AeTPy 0360e1514 7 TERMINAL=3TUD 8GLe=PIN PRESS-MTG 28480 0360e1514
AeTP2 03601514 TERMINAL=STUD 8GLePIN PRESS=MTG 28480 03601514
AsTP3 0360e1514 TERMINAL<3TUD 8GLePIN PRESSaMTG 28480 0360=1%14
A6TPY PART OF C4é
AoTPS 0360-1514 TERMINAL=STUD 8GL=PIN PRESSaMTG 28480 036001514
ATPe 03601514 TERMINAL@STUD 3GLePIN PRE3SaMTG 28480 0360e1514
AeTP? 0360e1514 TERMINAL=8TUD 8GLePIN PRESS«MTG 26480 0360e1514
AoTPR 0360=1514 TERMINALeSTUD 8GLePIN PRESB.MTG 28480 0360=1514
AbUt 18200817 1 Ic FF EcL DeM/8 pUaL 04713 MC10131P
AsU2 18200802 1 IC GATE ECL NOR QUAD 2eINP 04733 MC10102P
AsU3 1826=041p 1 Ic SWITCH 16=DIP=C 27014 LF133310
Abud 182600089 1 Ic 2525 OP AMP T0e99 29832 1322
Aous NOT ASSIGNED
(YY) 18260161 1 IC 324 OP AMP 14aDIPaP 18324 LM324=A
AoU? 182001212 1 IC FF TTL L8 J=K NEG=EDGE=TRIG 01298 SNT4LS11EN
ApVRy 1902=32334 1 DIODE=ZNR 19,6V SX DO=7 PDW, 4N TCE+,073% 28480 1902=3234
AeyR2 19020049 1 DIODE=ZNR 6,16V 5% DO=7 POS, 4n TCey,022% 28480 190200049
A6VR3 190223089 1 DIODEZNR 3,83V S% 00a7 PO 4W TCEe, 051% 28480 1902=3059
A6VRY NOT ASSIGNED
AGVRS 19020126 1 DIODE®ZNR 2,61V 5% DO=7 PDE,4n TCR=,072% 28480 1902=0126
A6VRe NOT ASSIGNED
A6yR? 190203082 1 D70DE=ZNR 4,64V S% Dpe? pD®, 4n TCEe, 023X 28480 19023082
A6 MISCELLANEOUS
8670440001 1 EXTRACTOR, PC BOARD 28480 8670140001
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Table 9-6. A6 YTO Phase-Lock, Component Locator Table

Reference Reference Reference Reference
Designator Location Designator Location Designator Location Designator Location

Cl1 c2 DS1 D3 R14 Bl R71 A3
Cc2 Cc2 Ds2 D4 R15 Bl R72 A3
C3 c2 DS3 D4 R16 B1 R73 B3
ca c2 R17 Cl R74 B3
C5 Cl1 Jl D1 R18 Bl R75 B3
Cc6 Cl1 J2 D2 R19 B2
c7 B1 J3 D3 R20 B2 TP1 c2
[of] Cc1 R21 B2 TP2 c2
Cc9 B1 L2 c2 R22 B2 TP3 Cc3
C10 B2 L3 C1 R23 B2 TP4 D3
cl1 Ccl L4 c2 R24 B2 TPS A2
Cl2 Cl L5 C1 R25 B2 TP6 B3
C13 Cl1 L6 B2 R26 B3 TP7 B3
Cl4 Cl L7 B2 R27 B3 TPS8 B4
C15 Cc3 L8 B2 R28 B3
Cleé C3 L9 Bé R29 B3 Ul c2
C1l7 c2 L10 B2 R30 C3 U2 c2
C1l8 c2 L11 B2 R31 c2 U3 C3
Cl9 B3 L12 B2 R32 c2 U4 C3
c20 C3 L13 A2 R33 c2 ue6 B3
c22 C3 L14 Bl R34 c2 u7 B3
c24 B4 L15 B1 R35 C3
Cc25 B3 L16 Bl R36 Cc3 VR1 c4a
C26 A2 R39 c4 VR2 C1l
c27 B2 Ql Cl R40 C3 VR3 A3
c28 B2 Q2 Cl1 R41 C3 VR5 ca
c29 B2 Q3 C1 R42 B3 VR7 B3
C30 B2 Q4 c2 R43 B3
C31 B2 Q5 c2 R44 B4
Cc32 B2 Q6 c2 R45 B4
C33 A2 Q7 ca R48 B4
Cc34 B2 Q8 ca R49 B4
C35 A3 Q9 B2 R51 B4
C36 A3 Ql0 B3 R52 c2
C37 B3 Ql1 B4 R53 B4
C38 Bl Ql2 B4 R54 B4
C39 B1 Q13 B4 RS55 B2
c40 C3 R56 C3
ca1 B1 R1 c2 R57 c3
Cc42 B3 R2 c2 R58 C3
C43 Cc3 R3 c2 R59 B3
C46 C3 R4 c2 R60 B3
ca7 B4 R5 c4a R62 A2

R6 Cc1 R63 A2
CR1 C3 R7 Cl1 R64 B2
CR2 B3 R8 Cl1 R65 83
CR3 Cc3 R9 Cl1 R66 83
CR14 B2 R10 Cl R67 A3
CR15 B2 R11 Cl R68 A3
CR16 B2 R12 Bl R69 A3
CR17 B2 R13 Bl R70 A3
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A7 249 MHz PHASE LOCK OSCILLATOR, CIRCUIT DESCRIPTION

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

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

249 MHz Phase Lock Oscillator @

Transistor Q1 and its associated circuitry form a modified Colpitts oscillator with C21 through C23 pro-
viding the feedback signal. The tank circuit capacitance is provided by the feedback capacitors and by PLO
ADJUST C3, C2, and varactor diode CR1. The tank circuit inductance is provided by PLO ADJUST L2
and L11. R1 and R2 set the operating bias for Q1. L1, L3, L4, Cl1, CS, and C8 are high-frequency bypass
elements.

Tune Voltage Filter ()

The Tune Voltage Filter receives a +4V to + 18V signal (called 249 MHz TUNE) from A8 249 Phase Lock.
This tune voltage is derived in A8 by the Phase/Frequency Detector. The amount of frequency offset is

determined by the Variable Modulo Frequency Divider, which operates at a 500 kHz rate. The 500 kHz
component of the tune voltage is filtered out before it is sent to the 249 MHz Phase Lock Oscillator. The
tune voltage may be measured at TP1.

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

Buffer Amplifier 1 @

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

Buffer Amplifier 2 ()

Buffer Amplifier 2 provides isolation for the 249 MHz (+ 10 MHz) signal to A18 275 MHz Phase Lock
Oscillator. Q2 is a common-emitter amplifier with a gain of approximately 11 db. R8, R9, and R13 provide

,dc bias for Q2. The amplifier has a 5 dB resistive pad on both the input and the output for additional isola-
tion. The output signal then passes through a 300-MHz low-pass filter (LS, L7, and C6) to eliminate cross-
ing spurs in A8 249 MHz Phase Lock.
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Table 9-7. A7 249 MHz Phase Lock Oscillator, Replaceable Parts (1 of 2)

HP Part .

Refgrenqe Oty Description Mfr Mfr Part Number
Designation Number Code

Ay 85580=60013 1 BOARD ASSEMBLY, 249MHZ PHASE LOCK 0SC, 28480 85680=60013

A7C! 01p0e3dgg 1 CAPACITOR®FXD 100PF +=10% 1KVDC CER 28480 01p0=dd6p

ATCR 0160e2262 1 CAPACITOR=FXD 16PF +=5% 500VDC CER 0¢=30 28480 0160e2262

A7c3 01210457 1 CAPACITOR=V TRMRePSTN ,8e8,5PF 730V 18736 ™9

ATC4 NOT ASSIGNED

A7CS 016022055 4 CAPACITOR=FXD ,01UF #80=20% 100yDC CER 28480 01602055

ATCS 01602259 1 CAPACITORFXD 12PF 45X 500VDC CER 04w30 28480 01602259

A7C? NQT ASSIGNED

A7C8 01602085 CAPACITOR=FXD ,01UF ¢80=20% 100vDC CER 28480 016002055

A7C9 0160e4084 4 CAPACITOR=FXD ,1uUF +=20% S0VDC CER 28480 01604084

ATC10 01603879 4 CAPACITOR=FXD ,01UF +=20% 100vDC CER 28480 0160=3879

ATCL 01602055 CAPACITOR®FXD ,0L1UF ¢80e20% 100VDC CER 28480 016022055

Arcte 01604084 CAPACITOR=FXD +1UF +=20% 50VDC CER 28480 01604084

A7C13 01603879 CAPACITORFXD ,01UF +e20X 100vDC CER 28480 01603879

ATClY 01603879 CAPACITOR=FXD ,01UF ¢=20X% 100VDC CER 28480 016023879

A7C1S 0160a4084 CAPACITORFXD ,1UF +=20% S0yDC CER 26480 0160=4084

ATCI6 01602055 CaPACITOR=FXD ,01UF +B0=20% 100yDC CER 28480 0160w2059

A7C17 016003879 CAPACITORFXD ,Q1UF +e20% 100VDC CER 28480 01603879

A7C18 01604084 CAPACITOR®FXD ,iUF +=20% SoVDC CER 28480 0160=8084

A7CS9 0180=0116 3 CAPACITORFXD &,8UF+a30Xx 35vDC TA S6289 150D685x903582

ArC20 0180e0116 CAPACITOReFXD 6,8UF¢at0X 35VDC TA $6289 150D685X903582

ArCal 01g0m2266 1 CAPACITOR=FXD 24PF +e5X s00VDC CER 0+=30 268480 0160=2200

A7Ce2 0160247 1 CAPACITGReFXD 3,9PF +,25PF S00VDC CER 28480 . 0160=2247

A7C23 01500059 1 CAPACITOReFXD 3,3PF +a,25PF S00VDC CER 28480 01500059

A7C24 0180e0116 CAPACITURSFXD 6,8UF¢=10% 35yDC TA 56289 1500685903582

A7C2S 01602224 1 CAPACITOReFXD 180UPF +e5% 300vDC MICA 28480 0160e2224

A7C26 016020945 1 CAPACITORLFXD 910PF 4a5% 100VOC MICA 28480 0160=0945

Arc27 0160e2227 1 CAPACITGReFXD 240UPF +=5X% 300vDC MICA 28480 0160=2227

A7C28 01602437 1 CAPACITOR=FDTHRU S500¢PF +80 =20% 200V 28480 01602437

A7gR1 01220072 1 DIODE=VVC 242PF 5% c3/C25eMIN®4,S 04713 881058

ATJ1 125020690 2 CONNECTQOReRF 3MB M §G_ «HQ EeFR S0=QHM 28480 125020690

ArJe 125020690 CONNECTOReRF SMB M SGLeHOLE=FR S0=0HM 28480 12500690

ATLL 914020158 3 COIL=MLD 1UM 10% G832 ,0950X,2S_GeNOM 28480 9140e0158

A7L2 85680«8000 1 0gCILLATOR COIL 28480 88680280005

ATL3 9140=0158 COIL=MLD tUW 10% G352 ,0950X,25LGeNOM 28480 91400158

A7L4 9140e0158 COlLeMLD fuH 10X G=32 ,0950X,25LGeNOM 28480 91400158

ATLS 9100=0346 F COIL=MLD SONM 20% 034G ,095DX,25LG=NOM 28480 9100=0346

ATL6 9100=2247 2 COILeMLD 10ONH 10X W334 ,095D0X,25LGaNOM 28480 9100=2247

ATLT 9100=0348 COILeMLD SONM 20% GB40 ,095DX,2SLG=NOM 28480 9100e0346

ATL8 9100e2247 COIL=MLD 10ONM 10% G®34 ,095DX,25LG=NOM 28480 91002247

ATL9 91400129 2 CollaMLD 220UH 5% 0365 ,1550X,375LGanpM 28480 91400129

ATL10 9140e0129 COILaMLD 220UH SX% 0E65 ,1550X,375LGeNOM 28480 914020129

AjLlL 9100e2251 1 COIL=MLD 220NM 10% Ge32 ,0950X,25LG=NOM 28480 9100e2251

AT 12 91001634 1 COILeMLD 75ud SX G®55 ,155Dx,375_GeNOM 28480 91001634

ATL13 9100=1620 1 COIL=MLD 15UH 10% 0%eS 1550X,37S5LG=NCM 28480 9100=1620

ATL14 9100=1635 2 COILaMLD 91uR Sx% GBS0 ,1550X,375LGeNOM 284890 91001635

ATLLS 8568028000 1 INDUCTOR, 68 UH 28480 85680=80007

ATL16 9140.0210 1 COILMLD 100UH 5% G85¢ ,155DX,375LGaNOM 28480 91400210

ATLLY 85680=8000 1 INDUCTOR, 42 UH 28480 8568080006

ATL18 9100=1635 CoILeMLD 91UM 5% Q350 ,1550X,37SLG=NOM 28480 9100=18635

A7G1 185020345 3 TRANSISTOR NPN 2NS5179 8] TOe72 PDE2poMW 04713 2NS179

A702 185420345 TRANSISTOR NPN 2NS179 S TOw72 PDBRUOMA 04713 2NS179

A7Q3 185420345 TRANSISTOR NPN 2NS179 S T0e72 PDE00Mu 04713 2NS179

A7R! 07570424 1 RESISTOR 1,1K 1% 125 F TCE®04100 24546 Clui/BerQmitOteF

ATR2 069823447 s RESISTOR 422 1% 41254 F TCe0+=100 24546 Cu=1/8=T0mu22R=F

A7R3 NOT ASSIGNED

ATRY NOT ASSIGNED

ATRS 06983439 4 RESISTOR 178 1% ,125W F TC30+m100 24546 CUwl/BeTQmiT8RaF

ATR® 07570180 2 RESISTOR 31,6 1% ,125n F TC®04=100 28480 G797<0180

ATRY 0e98e3439 RESISTOR 178 1% 1254 F TC®0+=100 2454e CUe1/8=T0=178R=F

A7R8 0757=0401 3 RESISTOR 100 1% 41254 F TCEQ+=100 24546 Cuei/8eT(e10l=F

ATR9 0757e1094 2 RESISTOR 1 47K % ,125% F TCRutel100Q 24Sue C4el/8aT0eiuT1aF

ATRIO 06983439 RESISTCR 178 1% ,125¢ F TCEO¢=100 24546 C4e1/8uTQ=]T8ReF

ATR1 07570180 RESISTCR 31,6 1% 125w F TC80+=100 28489 0757=0189

ATR12 069843439 RESISTOR 178 1% ,125« F TCB0¢m100 24548 Clel/8uT0u]TBRF

ATR13 07570416 2 RESISTGR Sil 1% 125w F TCay+el(0 24566 Clal/BeT0eS11RaF

ATRL4 06983447 RESISTOR 4228 1% ,125w F TCaU+=100 24548 CU=1/BeT0ey22R=F

ATR1S 07570378 2 RESISTOR 11 1% ,125% F TC20+=100 19701 MFUC1/8eT0ellR0=F

ATR16 069843447 RESISTOR d2g (1X 1254 F TC20+ely0 24546 Clel/sbeTpeal22RaF

ATR17 07570401 RESISTCP 100 1% ,125w F TC80+=100 20546 Cde1/8aT0aiilaf

ATR18 07571054 RESISTOR 1,47k 1% ,125% F TCB0+=100 24546 Clel/B8eT0w]ly7iaf

ATR19 069803447 RESISTUR “422 1% ,125% F TCal4e100 24540 C4wl/BaTyml22ReF

ATR20 0757«0378 RESISTCR 11 1% ,1e5% F TCeo+e100 19701 MF4Cy/8=TomyjRp=F
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Table 9-7. A7 249 MHz Phase Lock Oscillator, Replaceable Parts (2 of 2)

Reference HP Part Otv s Mfr
- . t Description Mfr Part Number

Designation Number Y P Code
ATR24 069803447 RESISTOR 422 1X ,125W F TC®04e100 24546 C4al/8oTQeuz2ReF
ATR22 075720394 1 RESISTOR S1,1 IX (125W F TC®0+4=100 24546 Cdml/BefQe5iR1=F
A7R23 07570401 RESISTOR 100 X ,125w F TCB0+<100 24S4e C4el/Bei0eloleF
ATR24 0787=0442 1 RESISTOR 10K 1% ,125W F TC®04=100 24546 C4mi/BeT0ei002eF
ATR2S 07870416 ' RESISTOR S11 1% ,125W F TC®04=100 24546 C4e1/8etoeS1|ReF
ArTPY PART OF C28

A7 MISCELLANEOUS PARTS
86701=40001 1 EXTRACTOR, PC BOARD 28480 86701240001

See introduction to this section for ordering information
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A8 249 MHz PHASE LOCK, CIRCUIT DESCRIPTION

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

Reference +5 @

A 20 MHz, —10 dBm signal from A16 20 MHz Reference is amplified by Q1, Q2, and associated circuitry,
and the level is shifted to ECL at the collector of Q2 (TP5). The ECL 20 MHz signal goes to the divider U4
pin 7 and is divided by 5. The ECL 4 MHz signal at U4 pin 2 is the reference (REF) signal to the Phase/Fre-
quency Detector.

Variable Modulo Frequency Divider )

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

The 16 - 38.5 MHz, — 10 dBm input to the Variable Modulo Frequency Divider is the result of mixing of
the signal from A7 249 MHz Phase Lock Oscillator with 275 MHz in A18 275 MHz Phase Lock Oscillator,
where the lower sideband, 16 - 38.5 MHz, is filtered off and sent to A8. C24, C25, and L1 provide further
low-pass filtering. Q3, Q4 and associated circuitry buffer the 16 - 38.5 MHz to ECL level on the collector
of Q4 (TP6), providing clock pulses to binary counter US pin 13 and D flip-flop U8B pin 11.

Hex D flip-flop U15 is connected to the Instrument Bus and latches data bits 10 through 15 from A15 Pro-
cessor when the LLDD line is pulled low. Data bits 13 through 15 are latched and go through the TTL to
ECL Level Shift (RS through R10 and R14 through R16) to the three low-order D inputs of U5. The high-
order D input is always at ground (high). Data bits 10, 11, and 12 are latched and go to binary rate multi-
plier Ul4 inputs D3, D4, and Ds. Dg, D1, and D? are tied to ground (low).

At the start of the count cycle, U5 is loaded from the Data Latch UlS and counts up (SEL1 low, SEL2
high). When the count reaches 1110, U13A pin 3 and U13B pin 14 (which are wired OR) go low, driving
U6B, which is used as an ECL-to-TTL buffer. U6B pin 15 drives the CLK input at Ul4 pin 9. At count
1111, US pin 4 (carry out) goes low and the carry out is connected to NOR gate U10C pin 10. If US is
allowed to continue counting, it will cause NOR gate U10D pin 12 to go low. Therefore, one of the follow-
ing events will occur: (1) U5 starts at its pre-load number and counts to 1111 (U10C pin 10 goes low); or
(2) US starts at its pre-load number and counts one count past 1111 to 0000 (U10D pin 12 goes low). Ul4
selects the signal (U10C pin 10 or U10D pin 12) that will be used to reset US and start over through U13C.
U14 pin 6 will pulse n times for every 8 of its clock pulses, where n = (D5 x 21) + (D4 x 21) + D3. If U14
pin 6 is high, the carry out from U5 will reset US. If this pin is low, 0000 (carry out plus 1) will reset US.
UlL3C, UI0C, and U10D are arranged so that the selected reset signal is at U10A pin 2. The signal goes to
* the D input (pin 10) of flip-flop U8 and is clocked through on the next pulse of the main clock. The divid-
ed signal out is then at U8 pin 14, and US is reset because SEL2 (U5 pin 7) is low.
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The 16 to 38.5 MHz input from A18 275 MHz Phase Lock Oscillator is divided in the Variable Modulo
Frequency Divider to provide one of the frequency inputs to the Phase/Frequency Detector. (The other in-
put is 4 MHz from the Reference =+ 5 circuit.) The signal is divided according to the following equation:

N=9 - M + 0.125P
where N is the divide number, M is the number obtained by the MO, M1, and M2 outputs of U15, and P is
the number obtained by the PO, P1, and P2 outputs of U15. MO through M2 are inputs to U5, and PO
through P2 are inputs to U14. For the frequency range 16 to 38.5 MHz, M is never 6 or 7.

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

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

Frequency (MHz) N M P
16.0 4.000 5 0
19.5 4.875 5 7
23.0 5.750 4 6
36.0 9.000 0 0
38.5 9.625 0 5

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

. PEE .8 dBw ATTEN 10 ¢B
323 S G-. TS
1 dB. 438
297
27 3| 4 ©
5100090
2
LENTIER
507 MHz
CENTER 507 MHz SIPAN 1008 Moz
Ry BW 3 MHz VBW 1 MHz SWi' 2T =sec

Figure 9-28. CRT Display Showing Location of Diagnostic Data
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Table 9-9. Explanation of Diagnostic Numbers

Number Description

325 LSB, 50 MHz VTO DAC

438 MSB, 50 MHz VTO DAC

297 YTO DAC

27 Harmonic, 20 MHz Reference
3 M number
4 P number
e No Second LO shift
5100000 50 MHz VTO reference frequency (5.1 MHz)
2489000000 249 MHz PLO frequency (248.9 MHz)

Phase/Frequency Detector (@

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

Lock Indicator (®

The active low output (pin 3) of U3A and the active high output (pin 15) of U3B are inputs to NOR gate
U1C. The remaining outputs (U3A pin 2 and U3B pin 14) are inputs to NOR gate U1B. When the loop is
locked, the PILOT divided signal and the REF divided signal are in phase, the active high outputs of the
flip-flops are in phase, and the active low outputs are in phase (but opposite in state to the active high out-
puts). The outputs of U1B and U1C are wired OR, so when the loop is locked, one or the other of the gates
is high. When the loop is unlocked, the gates are no longer in phase, so the output goes low an average of
half the time. This output goes to U6A pins 5, 6, and 7. A low on the inputs to U6A causes pin 1 to go high,
and a TTL high on the base of QS5 lights LED indicator DS1 to give a 249 MHz UNLOCKED indication. A
low on pins §, 6, and 7 of U6A gives a corresponding low on output pins 2, 3, and 4, activating the positive
feedback circuit R24, R23, and C9 to increase the high-to-low transition speed. When the loop is unlocked,
the HUL?2 signal is sent to A12 RF Section Interface.

Loop Amplifier @

The active high or active low outputs of U3A and U3B are summed at the bases of differential pair Q6, Q7.
The amplified signals are connected to comparator U7 to produce the 249 MHz TUNE signal to A7 MHz
Phase Lock Oscillator.

»
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A8 249 MHz PHASE LOCK, TROUBLESHOOTING

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

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

First, turn on the Diagnostic Function by keyingin KSR ([~ [#3] ). The last line is the programmed
frequency of the 249 MHz PLO. A Tee connector can be placed in the 249 MHz loop and the actual fre-
quency can be counted. The second and third numbers in the fourth row are the M and P numbers used in
the Variable Modulo Frequency Divider 0 .

Verify the waveforms shown on the schematic. The following procedure simplifies troubleshooting of the
Variable Modulo Frequency Divider. Jumper A15TP8 (STS) to A15TP11 (T!) and push @ . Remove
cable 1 from A16J6 and connect cable 86 from A8I2 to A16J6. This inputs a constant 20 MHz signal to
the Variable Modulo Frequency Divider.

Table 9-10 lists the instrument settings necessary to exercise the circuitry on this assembly. Verify that the
M and P inputs are the same as those shown by KSR. The frequency readings at TP1, 2, and 4 are taken by
using a 10:1 oscilloscope probe into the high impedance input of a frequency counter. A 1:1 probe causes
excessive loading of the ECL circuitry. The frequency at TP4 is 20 MHz divided by N, where N = 9-M
+.125P. During this test, the Loop Amplifier G output, TP7, is at its extremes. It is +4V when TP4 is
less than 4 MHz and +18V when TP4 is greater than 4 MHz.

Table 9-10. M and P Numbers for Variable Modulo Frequency Divider

Center Frequéncy Frequency Span | TP1,2,4 TP7

(MHz) ‘ (MHz) M P {(MHz2) (V)
1.6 50 1 0 2.500 +4
5.6 50 2 0 2.857 +4
13.6 50 4 0 4.000 -
17.6 50 0 0 2222 +4
14.1 50 5 7 4.103 +18
18.0 100 kHz 0 4 2.105 +4
19.0 100 kHz 0 2 2.162 +4
19.5 100 kHz 0 1 2.192 +4
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Table 9-11. A8 249 MHz Phase Lock, Replaceable Parts (1 of 2)

Reference HP Part L Mfr
: A Qty Description Mfr Part Number
Designation Number Code
Ag 85680=60014 1 BOARD ASSEMBLY, 249MHZ PWASE LOCK 28480 8%5680%60014
C(INCLUDES w24)
AsCt 01602055 10 CAPACITOReFXD ,01UF +80e20X 100VDC CER 28480 016022055
Asce 01602085 CAPACITOR=FXD ,01UF +Bo=20X 100yDC CER 28480 016022055
Asc3 01602055 CAPACITQReFXD ,01UF +80=20% 100yDC CER 28480 016022055
A8CH 016022055 CAPACITOR=FXD ,01UF +80=20% 100VDC CER 28480 0160=208%
AsCS 01602055 CAPACITORFXD ,03UF +80=20% 100VDC CER 28480 0160=20%%
A8Ce 016022085 CAPACITOR=FXD (O1UF +80=20% 100VDC CER 28480 01602058
AsC7 014002085 CAPACITOR®FXD ,01UF +80=20X 100VDC CER 28480 0160=208S
Ascs 0160-205% CAPACITOReFXD ,01UF +80e20% 100VDC CER 28480 01602058
ABCY 0160e0127 1 CAPACITOR=FXD 1UF +220X 25VDC CER 28480 01600127
ABC10 014000198 4 CAPACITOReFXD 200PF +=5% 300VDC MICA 72136 DM1SF201J0300WVICR
Agctt 01400198 CAPACITOReFXD 200PF +=5X% 300VDC MICA 72138 DMISF201J0300WVICR
A8C12 01400198 CAPACITOReFXD 200PF +e«5X 300VDOC MICA 72136 DM1SF201J0300WVICR
ABC13 01400198 CAPACITOR=FXD 200PF +=S5X% 300VDC MICA 72136 DMiSF201J0300WV{CR
ABCl4 016022085 CAPACITOReFXD ,01UF +80-20% 100vDC CER 28480 016002089
AsC1s 01602085 CAPACITOReFXD ,01UF +80e20% 100VDC CER 28480 0160=205S
A8CL6 0160e2201 4 CAPACITOR=FXD Si1PF +=SX 300vDC MICA 28480 01602201
ABC17 0160=0361 2 CAPACITOReFXD ,01UF +=10% 200VDC POLYE 28480 0160e016}
A8C18 018020100 2 CAPACITOReFXD 4,7UF+e10% 35yDC 1A 56289 1500475x903582
A8c19 01800229 2 CAPACITOR=FXD 33UF+=1uX 10VDC TA 56289 1500336x905082
AsC2o 01800229 CAPACITOR®FXD 33UF+m10% 19VOC TA 56289 1500336x901082
AsC2y 018020100 CAPACITORFXD 4, 7UF4ei0x 35VDC TA 56289 150P475X903582
ABC22 01602201 CAPACITOR=FXD S{PF +e5X% 300VDC MICA 28480 0160=2201
AsCa} 0160e0161 CAPACITOReFXD ,01UF s=10% 200VDC POLYE 28480 0160e0161
AsC24 01g0=2201 CAPACITOR=FXD S{PF +=5X% 300VDC MICA 28480 0160=2201
A8C2S 01602201 CAPACITUR®FXD S{PF ¢+=SX 3g0VDC MICA 28480 0160=2201
ABCR1 1901=0040 1 DIODE=SWITCHING 30V SOoMA 2N8 DOe3S 28480 1901=0040
A8DS! 1990=0480 1 LED=VISIBLE LUMeINTZIMCD IFm20MaeMAX 28480 5082=4684
LLXE) 12500690 1 CONNECTOR®RE SMB M SGLeHOLE=FR S0=0pM 28480 125020690
AsJ2 PART OF Wed
AsLy 9100=2247 1 COIL=MLD {0ONM 0% G334 ,0950X,25LG=NOM 28480 9100=2247
AsL2 NOT ASSIGNED
ABL3 91001648 2 COIL=MLD S5,6UH 10X O=45 ,1550X,375LGaNOM 28480 9100=1618
AsL4 08558280011 2 FILTER, COIL, BLUE 28480 08558280011
ABLS 08558=80011 FILTEK, COIL, BLUE 28480 08558=80011
AsLe 9100=1618 COILeMLL S,0UH 10x O®4S [ 1550X,375LGaNOM 28480 9100=1618
A8QY 185340007 F) TRANSISTOR PNP 2N3251 SI TOaey8 PDEBIpQMW 04713 2N3251
AgGe 185320007 TRANSISTOR PNP 2N3251 S] TO=18 PDaleOMW 04713 2N32s)
Agg3 185320018 2 TRANSISTOR PNp §I TO=72 pPD3200Mw FTE1GHZ 28480 18530018
AsQy 1853=0018 TRANSISTOR PNP 81 7O0e72 PD®200Mw FT31GHZ 28480 18530018
LY T 188420404 1 TRANSISTOR NPN 8I 70«18 pPOE3I6OMNW 28480 1854=0404
ABQO 1854e0023 H TRANSISTOR NPN 8] TCe=18 Ppml3edmw 28480 18540023
A8Q7 185420023 TRANSISTOR NPN 81 TO=18 PD®360MA 28480 1854=0023
ABRY 0757.0408 1 RESISTOR 162 {X ,125w F TC®04=100 2484e C4el/BeT(elb2ReF
ABR2 07570401 3 RESISTOR 100 1% ,125# F TCEQ+=100 24546 C4el/8eTQej0)=F
ABR3 0757028¢ 12 RESISTOR 1K 1x ,12%54 F TC=20+4=100 24540 ca-1/8-10-1001-F
Asgd 07570280 RESISTOR Ix 1X ,125n F TC®04=100 2u%4s Clai/BaT0=i00iel
ABRS 07%57=0288 3 RESISTOR 9,09k 1% ,125w F TCEB04e100 19701 MFUC1/8aT(e909)eF
ABR® 0757-0288 RESISTOR 9,09k 1% ,125+ F TC®04=100 19701 MFUC1/8eT0e9091eF
ABR? 0757-0288 KESISTOR 9,09 1% ,125w F TCEO04«100 19701 MFUC1/8eT0=9091eF
LLLL] 07570289 3 RESISTOR 13,3k 1% ,125% F TCEy+e100 19701 MFUC1/BaT0m1332eF
A8R9 0757=0289 RESISTOR 13,3k (X ,125% F TC®04=100 19701 MFUCi/8eT0ei332eF
ABR1Q 07570289 RESISTUR 13,3K §1% ,125% F TC®0+e100 19701 MF4C1/8eT0e1332F
ABR11 06983437 2 RESISTOR 133 1% ,1254 F TCS0+=100 24546 Cldal/BeT0ei33ReF
ABR12 075720399 H) RESISTOR 82,5 1% ,125W F TC=0e=goy 24546 C4el/8eTQeB2RS=F
A8R13 06983443 3 RESISTCR 28 87 1% ,125% F TC=04e100 24546 C4w1/8aT0e287ReF
ABR1Y 07570418 2 RESISTCR 619 1% 1254 F TC3p+=100 24846 Cue1/B8eTQebi9Rar
ABR1S 0757«0418 RESISTOR 619 1% .125w F 1C304=100 24546 Cdel/8eT0eb]IReF
ABR1E 07S7=0422 1 RESISTOR 909 1X ,125w F TCa(+=100 24s4e Cde1/8eT0=909R=F
ABR17 07%7e0402 1 RESISTCR 110 1% ,125w F TCS04=100 24546 Cldel/BeTOellleF
ABR18 0698e3441 1 RESISTICR 215 1% ,125~ F 71C304el00 24546 Cd4el/BoT0=215R=F
ABR19 07570424 1 RESISTOUR 1,1k 1x v125% F TCE0+=100 24sus C4el/B=10=1101=F
ABRe0 07570280 RESISTOR 1K 1% (1254 F TC80e¢=100 24546 CUel/Botyel00lef
ABR21 07570438 1 RESISTOR S,11K 1% ,125« F TCB04e100 24546 C4el/BaTQaS11eF
ABR22 0757=0401 RESISTOR 100 1% ,125w F TC3U+=100 24546 C4~1/8=T0=101=F
AgR23 07570280 RESISTNR 1k 1X ,125+ F TC=0+=109Q 24546 C4=1/8°T=1001F
A8R24 0698=344u 1 RESISTOR 316 1% ,1258 F TCa0+¢=100 24546 CUel/8=T70=316R=F
ABR2S 069843443 RESISTOR 287 1% ,125% F TC304e100 24546 Cldel/8eT(u287RaF
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Table 9-11. A8 249 MHz Phase Lock, Replaceable Parts (2 of 2)

Reference HP Part .. Mfr
. g Qty Description Mfr Part Number
Designation Number Code
ABR26 0787=0274 1 RESISTOR 1.,21K 1% ,125¢ F TCRO+e100 24546 Caml/8mT0012]50F
ABR27 06983437 RESISTOR {33 1% ,125% F TCmo+el0 24546 Cdel/BaTQu133RnF
ABR28 075720399 RESISTOR 82,5 1X ,125h F TCE04=100 24846 Cdwl/8eT0e82RSaF
AsR29 069823443 REBISTOR 287 1% ,125W F TC®0+e100 24546 C4w1/8aTyagBTRF
ASR30 075720399 RESISTOR 82,5 1X ,125k F TCE04e100 20546 Cdml/BeTQe82RSeF
ABR3Y 075720280 RESISTOR 1K 1X ,125W F TCm04e100 24546 C4el/8eT0e1001eF
AsR32 075720280 FESISTOR 1K 1% ,125% F TCa04+=300 2us4e C4ei/8=t0my00eF
ABR3} 07570280 RESISTOR 1K 1x ,125% F TCw0+e100 24546 C4mis8atpelgoleF
ABR3Y 073720280 RESISTOR IK 1X ,125n F TCm0+e100 26546 CUel/8eT0e]0010F
ABRSS 07570280 RESISTOR 1K 1% ,125n F TCs04=100 24546 Cdel/B8=T0=10010F
ABR3S 07870280 RESISTOR 1K 1x ,125W F TCeQe=100 24546 Clel/BaTgel001eF
ABR3? 0757-0280 RESISTOR 1K 1% ,125n F TCa04=100 24546 C4nl/B8eT0w1001eF
Aspls 0757=0280 RESISTOR 1K 1X ,12%0 F TCs04=100 24546 Ciml/8eT0e1001F
ABR39 07570442 ? RESISTOR 10K 1X 125k F TC30+e100 24540 Cldel/8eT0e1002F
ABRYO 0757=0442 RESISTOR 10K 1% ,125W F TC®0+=100 24546 Cuel/8etosy0o2er
ASRéay 075720401 RESISTOR 100 1% ,1250 F TCB04e100 24546 C4ml/BeT0ai0)ef
ABRG2 069823156 1 RESISTOR 14,7K 1% ,125W F TCE0+e100 24540 C4ei/BaTOmiyT2eF
ABR43 069803154 H RESISTOR 4, 22K 1X ,125w F TCS04el00 24346 Cdul/Baleit22lef
ABR44 0698.3154 RESISTOR 4,22K 1X ,125W F TC®0+a100 24546 Cuel/beTound22)er
ABRAS 069823438 1 RESISTCR 147 1% 1254 F TC¥04e100 24546 Cuni/B8aToeiyTRer
ABR4S 07570399 RESISTOR 82,5 1X 41254 F TCE0+4et00 24546 Cum1/8eT0eB82RS=F
ABTPY 03600124 7 CONNECTORe8GL CONT PIN ,04eINeBSCe8Z RND 28480 0360=0124
AsTP2 0360=0124 CONNECTOR=8GL CONT PIN ,04=INeBSCaSZ RND 20480 0360=0124
ASTP3 036000124 CONNECTOReSGL CONT PIN ,04mINeBSCe82 RAND 28480 036060124
ASTPY 036060124 CONNECTOR=8GL CONT PIN ,04=IN=BSC=82 RND 28480 0360e0124
ASTPS 036000324 CONNECTOR®8GL CONT PIN ,04=IN=BSC*SZ RND 28480 03p0e0124
ASTPe 036000324 CONNECTOReSGL CONT PIN ,04elNaBSCu8Z RND 28480 03600134
AsTPY 0360e0124 CONNECTORe8GL CONT PIN ,04eINeBSCe3Z RND 28480 0360e0129
ABUY 1820=0802 3 1c GATE ECL NOR QUAD 2<INP 04713 MC1010¢P
[YITH 18100204 3 NETWORK=RES BePINwSIP ,1=PINeSPCG 11236 750«81=RIK
Asu3 182000817 2 I¢ FF ECL De=M/8 pUAL 04713 MC10131P
Asyd 1820-1383 1 1€ CNTR ECL BCD POS=EDGEeTRIG 04713 MC101380
Asys 18200821 1 IC CNTR ECL BIN UP/DOWN SYNCHRO 04713 MciogdeL
Asye 18200807 1 I¢ GATE ECL OR DUAL 3eINP 04713 ME10110P
ABY7 182620319 1 IC OP AMP TDe99 27014 LF3S6N
Asys 18200817 Ic FF ECL Dem/8 DUAL 04713 MC10831P
Asy9 18100204 NETWORK®RES BaPIN®SIP ,1ePIN®SPCG 11236 750e81eR1K
Asyto 18200802 1¢ GATE ECL NOR QUAD 2eINP 04713 MC10102P
ASULL 18200801 1 1 GATE ECL OReNOR QUAD 2eINP 04713 MC10101P
ASUl2 18100204 NETWORK®RES 8ePINeSIP ,1=PINeSPCG 11236 750=81=R1K
LLIVER ) 18200802 Ic GATE ECL NOR QUAD 2<INP 04713 Mg10102P
AsuUtd 18200744 1 I¢ CNTR TTL BIN 8YNCHRO POSEDGE=TRIG 01295 SN7497N
LUIVER ] 18201196 1 1 FF 7Tk LS DeTYPE POS=EOGESTRIG COM 01298 SN74LS1T4N
A8 MISCELLANEDUS PARTS
86701=40001 1 EXTRACTOR, PC BOARD 28480 86701240001
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Table 9-12. A8 249 MHz Phase Lock, Component Locator Table

Reference Reference Reference Reference
Designator Location Designator Location Designator Location Designator Location

Cc1 c3 R4 B3 TP6 c3
c2 B3 RS B4 TP7 B2
c3 B3 R6 B3
ca ca R7 B3 U1 c1
Cc5 Cc3 R8 B3 U2 C1
Ccé6 C3 R9 B3 U3 Cc2
c7 c2 R10 B4 U4 c2
c8 c2 R11 ca us C3
c9 B3 R12 C4 ue c4
clo B2 R13 B4 u7 B2
cl1 B1 R14 B4 us B2
Cl2 B1 R15 B4 U9 B2
C13 Cc2 R16 B4 uUlo B3
Cl4 B2 R17 Cc2 uUll B3
C15 B2 R18 Cc2 ul2 B3
Cl6 Cl1 R19 c2 ul3 B3
C17 Bl R20 c2 ul4 B4
c1s8 Bl R21 c2- Ul5 B4
C1l9 A2 R22 B3
C20 A2 R23 ca
c21 Cl R24 ca
c22 B2 R25 c4
c23 B2 R26 ca
c24 C3 R27 C3
C25 C3 R28 C3

R29 ca
CR1 B2 R30 C3

R31 C2
DS1 c4 R32 B2

R33 Cl1
J1 D2 R34 Bl
J2 D3 R35 Cl

R36 B1
L1 C3 R37 Cl1
L3 B1 R38 B2
L4 A2 R39 Bl
LS A2 R40 B2
L6 B1 R41 B2

R42 Bl
Ql c2 R43 B1
92 c2 R44 B2
Q3 C3 R45 B2
Q4 C3 R46 c2
Q5 (of:3 R47 c2
Q6 B1
Q7 B2 TP1 Cl

TP2 c2
R1 C3 TP3 c2
R2 C3 TP4 B2
R3 C3 TPS c2
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A9 PILOT SECOND IF AMPLIFIER, CIRCUIT DESCRIPTION

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

Amplifier @

The common-emitter amplifier consists of QI as the amplifier and Q2 for active bias. Capacitors C6, C8,
C13, and C14 serve as high frequency bypass elements. Inductor L3 and capacitor C7 transform the output
impedance of Q1 to 50 2, which couples into the 269 MHz Bandpass Filter through the tapped inductor L4.

269 MHz Bandpass Filter €)
The 269 MHz Bandpass Fiiter has a 3 dB bandwidth of approximately 23 MHz. The filter is made of L4,
C9, L5, C10, L6, C11, L7, C12, and coupling capacitors made of traces on the printed circuit board. The

shielding strips between the resonators serve to reduce inductive coupling from one section to another. The
tapped inductors L4 and L7 transform the impedance to 502 for the filter.
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A10 PILOT THIRD CONVERTER, CIRCUIT DESCRIPTION

A10 Pilot Third Converter consists of a Balanced Mixer, two transistor amplifiers, and a Low-Pass Filter.
The signal from A7 249 MHz Phase Lock Oscillator is mixed with the signal from A9 Pilot Second IF
Amplifier to produce the 20 MHz signal to the A6 YIG-Tuned Oscillator Phase Lock. The Balanced Mixer
has a conversion loss of 8 dB and the gain of the two-stage amplifier is 30 dB, which yields an overall gain
of 22 dB.

Balanced Mixer @

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

Amplifier +30dB Gain @

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

Low-Pass Filter )
C8, L1, C9, 12, and C10 form the output Low-Pass filter. The filter has a cutoff frequency of approx-

imately 55 MHz and less than 1 dB loss at 30 MHz. The filter attenuates the 269 MHz Second IF signal and
the 249 MHz LO signal from the desired 20 MHz signal being sent to A6.
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Table 9-13. A9 Pilot Second IF Amplifier, Replaceable Parts

Reference HP Part s Mfr
- A Qt Description Mfr Part Number
Designation Number Y P Code
AQ 8568060000 1 BOARD ASSEMBLY, PILOT SECOND IF AMPL 28480 8848060000
A9CY 01603873 3 CAPACITORSFXD 4,7PF +o,5PF 200VDC 28480 01s0e3873
A9C2 01603874 1 CAPACITORSFXD {OPF ¢e,S5PF 200VDC 28480 01023874
ASC3 01603873 CAPACITORGPXD 4,7PF +=,5PF 200VDC 20480 01603873
A9CY 01603873 CAPACITORSFXD 4,7PF +=,%PF 200VDC 208480 01e0e3873
ASCS 0160=346b 2 CAPACITORePXD 100PF +e10X 1KVDC CER 28480 016003466
A9Ce 01602088 2 CAPACITOReFXD ,01UF +80020% 100VDC CER 28480 016022058
A9C? 016002261 t | CAPACITOReFXD 1SPP +e8X 500V0C CERO¢=Y0 20080 | otp0edaey
A9CS 01603466 CAPACITOR=FXD 100PF ¢ef0X 1KVDC CER 20480 015003466
AeCo 01210493 4 | CAPACITORaV AIR DIEL 1,7e1iPF 250V 74970 | (87e0300e308
A9CtO [RE 3R] CAPACITOR=Y AIR DIEL 1,7«§{PF 2%0V 74970 187=0308=40%
A9C1Y 01210493 CAPACITOReY AIR DIEL 1,7e11PF 250V 74970 | 187-0306=108
A9C12 01210493 CAPACITOR=Y AIR OIEL 1,7«11PF 38OV 74970 | 18720306e108
A9C13 01602088 CAPACITOR=PXD ,01UFP +80e20X 100VDC CER 28480 016022088
A9c14 0160=3486 1 | CamaCITOReFXD 1000PF #s30% $1KVOC CER 28080 | 0140=3456
A9J1y 125020690 ] CONNECTOR=RF 8MB M 8GLeMOLEFR S0=QKM 28480 1130-0690
A9J2 125020690 CONNECTOR=RF SMB M 8GL=HOLE=FR $0=0KM 28480 12800690
ALY 8568080009 2 INDUCTOR, 3§ NM 2846480 8§5480=80009
A9L2 8568080009 INDUCTOR, 3% NHW 20480 8548080000
A9L3 91000346 1 COILaMLD SONM 20X QU400 ,09%DX,25L6G 28480 910000346
A9L4 85680-80015 2 TRANSFORMER 20480 85680-80015
ASLS 85680=80008 2 INDUCTOR, 50 NM 20480 88480280008
A9Ls 8568080008 INDUCTOR, 50 NH 28480 8%,80=80008
ASLTY 85680-80015 TRANSFORMER 28480 85680-80015
A9LS 91002247 1 COILeMLD §0ONM 10X Om34 ,095DX,25L6 02178 09.4l16eyK
A9Q1 1854m068¢ 1 TRANSISTOR NPN 81 TO0=72 PDR20OMW PTeUGNI 28480 1!3“-0006
A9Q2 18%53=00%0 1 TRANSISTOR PNP 81 TO=18 PDRJ6OMW 28480 1883=00%0
AORY 07570200 ] RESISTOR 9,62K 1% ,135W F TCu04e100 032 Clal/8uT0a8s2ial
A9R2 07570288 1 RESISTOR 9,00k {% ,135W F TCm0+e100 0299t MPUCL/8eT0a900iaf
AOR3 07570200 RESISTOR 9,62x 1X ,1a5W F TCa0+e100 03298 cﬂ-l/.-TO-SbIl-!
A9RY 0757=0416 1 RESISTOR !ll 1% .ll!w F TCu0+=100 03208 Clhal/8eT0nS{1Raf
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Table 9-14. A10 Pilot Third Converter, Replaceable Parts

Reference HP Part o Mfr
- g Qt Description Mfr Part Number

Designation Number Y P Code
ALo 85680060010 1 BOARD ASSEMBLY, PILOT THIRD CONVERTER 28480 88680260010
A1oC1 0160=3456 H CAPACITUR«FXD 1000PF +=10% 1KVDC CER 28480 01603456
A1oC2 016022059 6 CAPACITOP«FXD ,01UF 480=20% 100vDC CER 20480 016002055
Atot3 01602058 CAPACITORFXD ,01UF +B0e20X 100VDC CER 28480 01602055
AgoC4 016022058 CAPACITOReFXD ,01UF +80=20X% 100vDC CER 28480 0160=20%5
A10CS 01600205S CAPACITOR=FXD ,01UF +80=20% 100yDC CER 28480 016022058
AgoCe 0160-3456 CAPACITORLFXD 1000PF +=10% {KVDC CER 28480 0160=3456
ALoty 01602085 CAPACITOR=FXD 401UF +80=20% 100vDC CER 28480 016022085
AyoCs 014020190 1 CAPACITOR=FXD 3QPF +eSX 300VDC MICA 72136 DM{SE390J0300%V1CR
AroCe 01400199 1 CAPACITORFXD 130PF +«5X% 300VDC MICA 72136 OMISPFi31J0300WYICR
A10C10 NOT ASSIGNED ’
ALoC1t 01p0wp088 CAPACITOR®FXD ,01UF +80=20% 100VDC CER 28480 016002058
AtoCi2 01800197 1 CAPACITOReFXD 2,2UF+e10X% 20VDC TA 56289 1500225X902042
A10J1 PART OF w20
AloJ2 PART QF w21
At0J3 12500690 1 CONNECTOReRF SMB M 8GL=HOLE=FR S0e0HM 28480 12500690
Arolt 9100w22%2 2 COILeMLD 270NM 10% Qu30 ,095DX,25LG=NOM 2848¢ 9100e22%2
AtoL2 9100.2252 COIL=MLD 270NH (0% G®30 ,095DX,25LGeNOM 28480 9100e22%2
AgoL3 910022250 1 COIL=MLD 18QNH f0Xx Qm34 ,095DX,25L0=NOM 28480 9100=2d%0
Atokd 91400179 ! COILeMLD 22UM 10% G875 ,1550X, 375LGeNOM 28480 9140=0179
Ayo0y 18540247 1 TRANSISTOR NPN 81 TOw39 PDmin FTS800MHZ 284890 18540247
A10Q2 185400348 1 TRANSISTOR NPN 2N5179 81 T0=72 PDm200MW 04713 2N5179
ALORY 0757=0416 ? RESISTOR 511 1% ,125W F TC®0+=100 24548 Cd=1/8=TQeS1{ReF
ALOR2 07570280 3 RESISTOR 1K 1X ,125W F TCE0+e100 24546 C4ml/BeT0mi00teF
ALOR3 069843439 1 RESISTOR 178 1X ,125W F TCE04e100 24546 C4mi/BaT0el78ReF
ALoRY 0757+034¢ 2 RESISTOR 10 1% ,125W F TCm04=100 24546 Cus1/8et0omiORO=F
AtORS 06983438 1 RESISTOR 147 (X ,125W F TCRO+e100 24S4us C4wl/BoT0niuTReF
ALORG 0757=0280 RESISTOR 1K 1% 1254 F TCe0+=100 24848 Cdn1/8wT0e100=F
ALOR? 07570280 RESISTOR 1K 1X (1254 F TCmO+=100 24846 C4ym=1/Be10=1001=F
ALOR® 07%7=0416 RESISTOR 511 1% ,125# F TC®O0+e100 24546 Cuml/8=T0e5]1R=F
ALOR9x 0757=0346 RESISTOR 10 1X ,125W F TCE0+e100 24%46 C4el/BaT0ml0R0F
AtoR10 0757=0394 1 RESISTOR S1,1 1X ,1254 F TC80+=100 24546 Cdmi/BeTQeSIR =F
AgoUy 095S=0063 1 MIXER, DOUBLE BALANCE 200 MW 28480 095520063
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All 50 MHz VOLTAGE-TUNED OSCILLATOR, CIRCUIT DESCRIPTION

All 50 MHz Voltage-Tuned Oscillator (VTO) is used to tune the Pilot Third Local Oscillator +250 kHz
corresponding to the spacing between the lock points in A7 249 MHz Phase Lock Oscillator. This is ac-
complished by providing a reference frequency to the Phase/Frequency Detector of A21 275 MHz Phase
Lock. The reference frequency is either 5 (£ 0.75) MHz or 2.5 (£0.300) MHz, depending on the selected
frequency span. For spans > 100 kHz but <1 MHz, the 50 (£7.5) MHz oscillator frequency is divided by
10; for spans of 100 kHz or less, the frequency is divided by 20. For spans greater than 1 MHz, the VTO is
not swept; the sweep is applied to A23A1 YIG-Tuned Oscillator (the first LO).

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

Shaping Network )

The Shaping Network is composed of a Summing Amplifier and a Shaping Attenuator. The S0 MHz
TUNE and 50 MHz SWEEP lines, received from A22 Frequency Control, are summed through R43 and
R46. The ratio of these resistors is such that the frequency of the 50 MHz oscillator varies at the rate of 1.1
MHz per volt on the 50 MHz TUNE line and at the rate of 1.0 MHz per volt on the 50 MHz SWEEP line
when the shaping network is properly adjusted. The gain around U6 is set by R45 and GAIN adjustment
R9. The output is offset by the action of R47, R48, and OFFSET adjustment R10. C14 heavily filters the
offset voltage. R9 sets the overall sensitivity of the oscillator, and R10 offsets its frequency.

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

Slow Sweep Filter @)

The output of the Shaping Network passes through the Slow Sweep Filter. This filter is turned on for in-
strument sweep times of 10 seconds or greater. Q4 is a unity gain amplifier. When the filter is off, Q4
shorts out R64 so that U5 drives C24 directly, and no filtering takes place. When the filter is on, Q4 is
open, and the action of R64 and C24 filters the signal. The filter is controlled by the HFLT line from A22
Frequency Control. To turn the filter on, HFLT goes high. This puts current through R14 to saturate Q6,
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which pulls current through R16 to saturate Q7. Q7, in turn, puts current through R61 to saturate Q5. This
pulls the gate of Q4 to — 15V, turning it off and allowing R64 and C24 to act as a filter. The filter is turned
off by a low signal on HFLT, which turns off Q6, Q7, and Q35, allowing R59 to pull the gate of Q4 to the
voltage of the source. This turns Q4 on, thus shorting out R64 and disabling the filter.

50 MHz Osciliator @

The 50 MHz Oscillator frequency is set by the tank circuit made up of L4 and tuning diodes CR1S5 and
CR16. As the voltage on the line to the diodes is lowered, their capacitance is increased, thus lowering the
frequency of oscillation. The range of the oscillator is 50 (+7.5) MHz. L6 and C23 isolate the tank from
the tuning circuitry at the frequency of oscillation. C18 couples the tank to the transistor Q3. Q3 operates
in common-base configuration with its collector driving the tank, and C19 and C20 forming a voltage
divider to feed back some of the signal to the emitter. This signal also goes to the Buffer Amplifier com-
posed of Q2, R49, and R50. R8, C6, C16, L3, R52, and R55 properly bias Q3. R51, R57, C7, and C17 pro-
perly bias Q2. R56 biases CR17, which compensates CR15 and CR16 for temperature variations.

Divide By Two (®

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

Divide By Five OrTen @

The Divide By Five Or Ten circuit contains a Divide By Two circuit (Ul A) and a Divide By Five circuit
(U1B). The Divide By Two circuit is connected to an output of the previous Divide By Two circuit. UlA is
either bypassed or used, as selected by the switch composed of NOR gates U2A, U2B, and U2D. The signal
selected by the switch is then divided by 5 and sent to A21 275 MHz Phase Lock , which locks onto it as its
reference. The net result of all the divisions is to divide the SO MHz Oscillator output frequency by 10 or
20. Division by 10 is used for spans greater than 100 kHz, and division by 20 for spans of 100 kHz or less.
This gives frequencies centered about 5 MHz or about 2.5 MHz. The division used is controlled by the
HDIV line from A22 Frequency Control. R11, R12, and R13 translate the TTL levels to ECL levels to con-
trol U2D. When HDIV is high, U2D disables U2B and enables U2A, thus selecting the output of Divide By
Two circuit, UTA. When HDIV is low, U2D disables U2A and enables U2B, thus bypassing this Divide By
Two circuit and directly selecting the output of the first Divide By Two circuit, U3A. R4, R44, R58, R60,
R63, and R73 properly bias the ECL outputs used.

Power Supplies

The Power Supplies circuit supplies regulated current to both the Shaping Network and the 50 MHz
Oscillator. R1 supplies current to reference diode VR1, whose voltage is filtered by R2 and C3 and fed to
U4. The output voltage is set by R7, R5, and the POSITIVE SUPPLY adjustment R6. C5 provides further
filtering, and CR1 compensates for temperature variation of the diodes in the shaping network. Q1 in-
creases the current capability of the supply, and R3 limits the current for momentary short circuits.
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Table 9-15. A11 50 MHz Voltage-Tuned Oscillator, Replaceable Parts (1 of 3)

Referenc HP Part N Mfr
eterence Qty Description Mfr Part Number
Designation Number Code
Ay 8568060017 1 BOARD ASSEMBLY, 50 MM2 VOLTAGETUNED 0SC 208480 8568060017
(INCLUDES w18)
AgyCy 016002058 17 CAPACITOReFxD ,0)UF +80e20% 100VDC CER 28480 016002055
Ag1C2 0180=0116 1 CAPACITORaFXD 6,8UF+eay0% 35VDC TA 56289 1800685X903%5B2
A11C3 01800229 4 CAPACITOR=FXD 33UF+=10% 10VDC TA 56289 1500336x901082
A11C4 01602035 CAPACITOReFXD ,01UF +80=20% 100VDC CER 28480 016002055
A11Cs 0180=174¢ 3 CAPACITOR=FXD 1SUF+=10% 20vDC TA 56289 150D156x902082
Ag1Ce 0180w1746 CAPACTITOR=FXD 15UF+=10% 20VDC TA 56289 1500156x902082
AgiC? 0180m0229 CAPACITOR=FXD 33UF+at0X% 10VDC TA 36289 1500336901082
At1C8 01602055 CAPACITOR=FXD ,01UF +80=20% 100VDC CER 28480 01602055
A11€9 016002055 CAPACITOR=FXD ,0iUF +B0=20% 100VDC CER 28480 016022085
A11C10 01801746 CAPACITOR=FXD 15UF+=10% 20VDC TA 56289 15001%6X902082
A11C11 01602085 CAPACITOR=FXD ,01UF +80=20% 100vDC CER 28480 0160=2055
Ag1C12 016022055 CAPACITORFXD ,01UF +80e20% 100VDC CER 28480 0160w2055
A11C13 016022055 CAPACITOR=FXD ,01UF +80e20% 100VDC CER 28480 01602088
A11C14 0180e0229 CAPACITOR=FXD 33UF4e10X 10VDC TA 86289 1500336Xx901082
A11C1s 016022055 CAPACITOR=FXD ,0({UF +B80=20% 100VOC CER 28480 016022058
411C16 016022055 CAPACITORRFXD ,0§UF 480=20% 100VDC CER 28480 016022055
ALici? 01602055 CAPACITOR®FXD ,Q1UF +80=20% 10GVDC CER 28480 01602059
A11C18 0160m2261 1 CAPACITOReFXD {S5PF +aS5% S500VDC CER 0430 28480 0160=2261
At1Cie 016000949 1 CAPACITOR=FXD 68PF +a5% 300yDC MICA 28480 0160=0949
At1C20 01602016 1 CAPACITORFXD 62PF 4e5% Sp0VDC MICA 28480 0160=2016
Ar1c2y 016022058 CAPACITORGFXD ,04UF +80e20% 100VDC CER 28480 0160e205%
A11C22 01602055 CAPACITOR=FXD ,0iUF 480e20% 100VDC CER 28480 0160w205%
Ar1yces 01603456 1 CAPACITOR=FXD 1000PF +=10% 1KVDE CER 28480 016003456
A11C24 01603402 1 CAPACITOReFXD {UF +=5% 50VDC MET&POLYC 28480 0160e3402
ALices 016002085 CAPACITOR®FXD ,01UF +R0=20% 100VDC CER 28480 01602055
AyqCae 0160=20%% CAPACITORFXD ,01UF 480e20% 100VDC CER 28480 01602089
AygC27 016022055 CAPACITOR®FXD ,0tUF +B0=20% 100VDC CER 2684890 016022059
Ajicas 01604084 2 CAPACITOR=FXD ,1UF +=20% 50VDC CER 28480 0160=4084
At1cas 01602058 CAPACITOR®FXD ,01UF +80e20% 100VDC CER 28480 01602058
A13C30 01604084 CAPACITORaFXD ,1UF +=20% S0VDC CER 28480 01604084
Ag1C3y 0180°0229 CAPACITOR=FXD 33UF+ego% 1oVDC TA 56289 1500336X901082
A11C32 01602085 CAPACITORFXD ,01UF +80e20% 100VDC CER 28480 016002055
A11c33 01602437 2 CAPACITOR=FDTHRU SOUCPF +80 =20% 200V 28480 01602437
A11C34 0160e2437 CAPACITOR=FDTHRU S5000PF +80 =20% 200V 28480 0160=2437
A11CRY 190120040 16 DIODE=SKITCHING 30v SoMa 2NS DOe3S 28480 1901=0040
A11CR2 19010040 DIODE=SWITCHING 30V SQMA 2NS DOa3S 28480 19010040
Af1CR3 190120040 DyUDE=SWITCHING 30v SOMA 2N8 DQe35 28480 1901=0040
AL1CRY 19010040 DIODE«SWITCHING 30V S0MA 2N8 DOe3$ 28480 19010040
Af4CRS 19010040 DIODE=SAITCHING 30v S0MA 2N DOa3§ 28480 190120040
AL1CRre 1901=0040 DIOCE=gnITCHING 30V S0MA 2N8 DQe3S 28480 19010040
AL1CR? 190120040 DIODE=SWITCHING 30V SOMA 2N§ DOe3S 28480 1901=0040
ALICRS 19010040 DIODE=SWITCHING 30V SOMA 2NS DU=38 28480 1901=0040
A11CRY 190120040 DIODE=SWITCHING 3uv SOMA 2v8 DDe35 28480 19010040
At1CR10 19010040 DIOPE=SWITCHING 30V SOMA 2N8 00e3S 28480 1901=0040
AL1CRLY 19010040 DIODE=SWITCHING 30V SOMA 2N§ DOD=3S 28480 1901w0040
AL1CR12 190120040 Dy0ODE=SWITCHING 30V SOMA 2N§ D0e3S 28480 19010040
Af11CR13 19010040 DIODE=SWITCHING 30v SoMA 2Ng DQ=3S 28480 19010040
AgiCR14 19010040 DICGDESWITCHING 30V S0MA 2NS DOe35 28480 19010440
A11CR1S 012220300 ? DIODE=VVC 1VUOPF 5% C2/C20eMIN®2 BVRa20V 28480 01220300
A11CR16 012220300 DyoDEeyyC 100pF Sx C2/C20eMINS2 BYRE20Y 28480 01220300
A11CRy? 190190040 DIODE«SWITCHING 30V SoMA 2NS (Oe3S 28480 19010040
AyiCRy8 19010040 DIODE=SWITCHING 30V SoMA 2N8 D035 28480 1901=0040
Agqdt 125020690 2 CoMNECToReRF gMB M gGLeMgLE=FR S0wgHM 28480 1250=089
ArgJa PART OF W18
Ay1J3 125020690 CONNECTORRF 8MB M SGLeHOLE«FR S0a0HM 28480 1250=0090
Argby 9100=1018 3 COILeMLD 5,6UH 10X Q45 ,155DXs375LGeNOM 28480 91003618
Ayile 9100=1618 COILeMLD 5,6UH 10% we43 ,1550X,375LGeNOM 28480 9100e1618
Argls 9100=1621 1 COIL=MLD 18UM §0Xx O%75 ,155DX,375LGeNOM 28480 9100e1821
Aygly 9100-2811 1 COIL 200N SX Qmyby ,3120%,875LGaNOM 28480 910002814
AgqLs 91001618 COILeMLD 5,6UH 10% U®4S 550X, 375LGaNOM 28480 9100e10618
Arile 91400114 1 Colle™LD 10UM 10% G555 ,1550X,375LGaNgM 28480 91400114
Ay10y 185020477 2 TRANSISTOR NPN pN@222A S] TOei8 POESQOMW 07263 2Ng222A
A1102 185420404 1 TRANSISTOR NPN S§1 TUw1B PLE36OMW 28480 1854e0404
41103 185340018 1 TRANSISTOR PNP 81 TO«72 PUB200MW FTe{GHZ 28480 185320018
A1104 18550020 1 TRANSISTOR JeFET NuCHAN CmMODE TOe18 8I 28480 18550020
A110S 185420477 TRANSISTOR NPN 2N2222A SI TOw18 PDISoOMW 07263 2Naz2eA
aA11ue 185420023 1 TRANSISTOR NPN 8] TO=18 PDEIGUMW 28480 1854m0ueld
A11Q7 18530451 1 TRANSISTOR PNP 2N3799 SI TOe18 PDEIpOMW 01298 2N3799

See introduction to this section for ordering information
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Table 9-15. A1l 50 MHz Voltage-Tuned Oscillator, Replaceable Parts (2 of 3)

HP Part . Mfr

Reference Qty Description Mfr Part Number

Designation Number Code
AL1RY 07570278 1 RESISTOR 1,78k 1% ,125W F TC®0+e100 24546 Cdel/BuT0alTB]eF
ALiR2 075720438 2 RESISTOR S,11K 1% ,1254 F TCm0+e100 24546 Cd=1/BeT0e5111ep
AL1R3 07570316 1 RESISTOR 42,2 1% ,125W F TCu04s100 24%46 C4wl/BeTQal2R2nF
AL1RY 0757=0280 5 RESISTOR 1K 1% 125K F TCE04e100 245848 C4ei/6alu1001sF
Ay RS 07%57=04u2 2 RESISTOR 10K 1% ,125W F TCm0+=100 24846 Cysy/8eT0my002=F
ALIR6 21001739 1 RESISTOR®TRMR SK 10X AW SIDE=ADJ 20=TRN 02660 381 0P=502
ALIRY 0757e0288 2 RESISTOR 9,09K 1X ,125W F TCm0+e100 19704 MFUC1/8oT0e909] eF
At1a8 0757w0317 1 RESISTOR 1,33k 1X ,125W F TC®0¢ellU 24548 C4sl/8=T0m)33]eF
ALLRY 2100=1972 1 RESISTOR=TRMR 20K 10% Ww SIDEeADJ 20eTRN 02660 3810pe=203
AtiR10 210002850 1 RESISTOR®TRMR 10K 10% Ww SIDE=ADJ 20eTRN 02660 3810Pe103
ALIRLL 0757=0439 ! RESISTOR 6,B81K 1% 1250 F TCBU+e100 24546 CUml1/8eT0=b8110F
AygRe2 069820083 2 RESISTOR 1,96K {x ,125% F TCBO+e100 24546 C4e1/8eT0ei961aF
ALIR13 0698=0083 RESISTOR 1,96K 1X 125K F TCa0¢=100 24546 C4wi/Bei0el9bl=F
ALLR14 069843160 3 RESISTOR 31,6K 1X ,1254 F TC¥0+el00 24546 Clel/BafOom31b2eF
ALIR1S 075720442 RESISTOR 10K 1X ,125W F TC804e100 24546 Cdel/sbet0e1002F
AtiRlp 069823150 RESISTOR 31,6K 1X ,125W F TCm0+=100 24s4s C4ei/BeT0m3162F
ALIR1? 21003123 1 RESISTOReTAMR S0C 30X C SIDE«ADJ 17a=TRN 02111 43P50}
ALiR18 07570394 1 RESISTOR 51,1 1X ,125W F TCm0+e100 24546 Clel/BaTQeSIReF
ALgRy9 07570395 1 RESISTOR 56,2 1X ,125W F TCm04=100 24546 Cdal/8eT0eS6R2eF
Aj1R20 0757=027¢ 1 RESISTOR 6149 1X o125k F TCwO+=100 24546 Cu=1/8=F0=6192°F
AqR2y 07570397 1 RESISTOR 68,1 1X ,1254 F TCu04e100 24546 Cdel/BeT(QebBRIaF
Al1R22 0757.0398 1 RESISTOR 73 1% ,1254 F TC¥0+4«100 24546 C4ei/BeT0e75R0=F
ALiR23 07570399 1 RESISTOR 82,5 1X ,125% F TC804e100 24546 Cdel/BaT0e82RSaF
ALIR24 075720400 1 RESISTOR 90,9 1X ,125W F TC®0¢e100 24546 Cldel/8eT0=90RF=F
Ag1R2S 07570401 1 RESISTOR 100 1% ,125% F TC®0+e100 24546 Cdol/BaT0e10]eF
AL1R2g 075720402 2 RESISTOR 110 1% ,125W F TCmO+=100 24546 Caml/p=T10m11ef
AL1R27 07570403 | RESISTOR 121 1X ,125# F TCE04el00 24546 Clmi/BaTou12iRaf
AL1R28 069843437 1 RESISTOR 133 1% ,1250 F TCsQ+4=100 24546 ClelsBelom133Raf
AL1R29 0757=0443 2 RESISTOR 11K 1X ,125W F TCB0+el00 24846 C4si/BaTOmlj02eF
A11R3g 07870289 1 RESIATOR 13,3K 1X 1250 F TCS0+e100 19701 MFUC1/80T0e1332eF
AgiR3y¢ 06983136 1 RESISTOR 1748K 1% ,125W F TCu0¢=y00 24546 Cu=1/8=T0=1782F
AL1R32 075720199 2 RESISTOR 21,5K 1x ,125W F TC#0+e100 24546 Clal/BoT0e2152F
A11R33 069843159 1 RESISTOR 26,1K 1X ,125% F TC80+=100 24546 CdmisBatonibyzef
AL1R34 069843160 RESISTOR 31,6K 1% ,125W F TC®04=100 2u546 Cdwl/8eTQed162eF
AL11R3S 069803161 1 RESISTOR 38,3K 1% ,1254 F TCmO+=100 2454p CUel/8eT0=3p32eF
Al11R3¢ 0698=31p2 1 RESISTOR 4eedK 1X ,125W F TCe0+e100 24846 Cy=1/8°T0eypq2~F
ALIR3Y 07570485 3 RESISTOR S1,1K 1X ,1254 F TCm0+=100 24S4s Cldel/get0a51120F
AL1R3g 0757=0460 i RESISTOR 61,9k 1% ,125W F TCa0+4=100 24s4e C4el/Be0mplgief
A11R39 07570461 § RESISTOR 68,1K 1X ,125W F TCey+=100 24548 Cdel/BaTebBl2eF
ALiR40 0757=0462 1 RESISTOR 7SK 1% 125w F TCm04«100 24546 Clel/BeTQeTS0ReF
[YELIT 0758720438 RESISTOR S,11K 1x ,125% F TCOGeaiv0 24546 CdetsBaT0eS]]1aF
AL11R42 210023103 1 RESISTOR=TRMR 10K 10% ¢ SIDEeADJ 17=TRN 02111 43P103
AyiRa3 069826630 ! RESISTOR 20K ,1X ,125W F TCs0+e25 28480 069806630
ALLIROY 07570280 RESISTOR 1K 1X ,125W F TCu0+=i00 2484y C4e1/8o10=1001F
AL1R4S 069823450 1 RESISTOR 42,2K 1% ,125% F TCEQ+=100 24546 Clel/BeluipRaeF
AyiRyy 0698=6977 1 RESISTOR 30K 41X +125% F TCEQ¢=38 284890 0698=6977
ALgR4Y 06983158 1 RESISYOR 23,7K 1X ,1254 F TC®0+e100 24546 C4e1/B8aT0e2372eF
AygRys 06983157 ! RESISTOR 1946K 1% ,125% F TCBU+=100 24546 C4=1/8=T0=1962=F
AL{R49 069847236 1 RESISTOR 1K 1x ,05W F TCEQ+e100 24546 Cle1/8e10a1001eG
A1{RSo 069827208 2 RESISTOR S1,1 1% ,05w F TCEQ+ei00 24546 C3e1/8eT00e51R1e6
A$IRSY 069823151 4 RESISTGR 2,87k 1% 125w F T(B0+e100 4546 Cuel/BaT0w2B7 e
Af1RS2 069847219 i RESISTOR 1,33K 1% 05w F TC304e100 24546 C3e1/8eT0e1331=6
Ag1RS3 06987188 1 RESISTOR 10 1X ,05W F TCep+e100 24S4e C3el/8=T(0n10ReG
ALiIRSY 0698-7204 1 RESISTOR 46.4 .05W F TC=0+100 03292 C3-1/8-TOO-46RL-G
AjqRss 069827252 1 RESISTOR 4,64K {X ,uSW F TCEp+=j00 24546 C3=1/8=To=us41=G
AL1RS6 07570443 RESISTOR 11K 1X ,125+ F TC®Usel(0 24546 Cdel/BuT0eli0ReF
ALIRSY 0698315} RESISTOUR 2,87K 1% ,125% F TCu0+=100 24546 C4el1/8eT0m2871F
AgyRs8 07570280 RESISTOR 1K {x ,125W F TCs04=100 24548 Cdel/BeTyel001aF
AL1RSg 0698=3260 1 RESISTOR 4e4K 1X ,125% F TCaO+=100 28480 0698=3260
A11Re0 07570280 RESISTOR 1K §X .325% F TCe04=400 24546 Cd=1/8=T0e 00y =F
AL1R61 07870458 RESISTOR S1,1K 1% 1254 F [CE0+w100 24546 C4el/8eT(nS5112eF
AL1R62 0757=0199 RESISTOR 21,5k 1% ,125¢ F TCeU+e100 24546 CUel/BeT(e2152eF
AtiRe3 06980084 2 RESISTOR 2,1%K 1X ,125W F TCE0+=100 2u54s CumisBele2lSlef
AL1RO4 07570458 RESISTOR S1,1K 1% ,125W F TCA04=100 24546 CUel/BeT0e5112eF
ALIROS 069823441 2 RESISTOR 215 1% ,125¢ F TCB04e100 24346 Cdel/BaT0m2lSReF
AL1Ree 06984344y RESISTOR 218 1% ,125+ F TCEO4wl00 24S4e Cldel/BeT(e@iSRaF
AL1RY 07570416 1 RESISTOR 511 1% ,125#% F TCmQ+=100 24546 Cde)/BeT eS| RaF
A{1R68 069820082 2 RESISTOR 464 1x ,125W F TCR0O4el00 24546 C4ml/BaTOmubdneF
Ay1Re9 0698=0082 RESISTOR 464 1% 41254 F TCap+=100 24846 Cu=1/8=T0°4640"F
ALIRTO 075720280 RESISTOR 1K 1% ,12%W F TC30+e100 24546 Cdel/8aT0a1001=F
Ay1R7y 069844037 1 RESISTOR 46,4 1X ,125n F TCa04e100 24546 Cldeai/BaTaldbRYaF
AIRT2 075740288 RESISTOR 9,09K 1% ,125# F TCaN+eiQo 19701 MFUC1/8eT0909]aF
ALgR73 0698«0084 RESISTOF 2,15K 1x ,1254 F TCE0+ai(0 24546 Cde)/BaT(m215]1=F
ALIR74 0757=0402 RESISTOR 110 §% ,1254 F TC=0+el00 24546 CUm1/8wT0el]iaF
ALLRTS 06983151 RESTSTOR 2,87K 1% 1254 F TCeO4e1OU 24546 Clel/8aTyelbT)ep
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Table 9-15. A11 50 MHz Voltage-Tuned Oscillator, Replaceable Parts (3 of 3)

Reference HP Part L Mfr
. A Qt Description Mfr Part Number
Designation Number Y p Code
A11R7e 0698«315%1 RESISTOR 2487K X ,125% F TCugteygo 2u%ue C4ei/8eT Qw287 =F
ALLTPY PART OF C33
AL1TP2 PART OF C34
ALyTP3 0360=0124 8 CONNECTOR=8GL CONT PIN ,04=INwBSCe8Z RND 26480 0360%0124
AL1TPy 0360e0104 CONNECTOR=SGL CONT PIN ,04=IN=B8Ca82 RND 28480 0360=0124
AL1TPS 0360=0124 CONNECTOR=8GL CONT PIN ,04=INeBSCe8Z RND 28480 03600124
AyyTPs 0360°0124 CONNECTOR=SGL CONT PIN ,ou=IN=BSC=8Z RND 28480 03600124
ALLTP? 0360e0124 CONNECTOR=8GL CONT PIN ,04=IN=BSCe8Z RND 28480 0360=0124
ALLTPS 0360e0124 CONNECTOR=8GL CONT PIN ,04=INeBSC=8Z RND 28480 0360e0124
AL1TPY 0360m0124 CONNECTOR=8GL CONT PIN ,04=INeBSC=8Z RND 28480 0300-0114
AL1TPLO 0360=0324 CONNECTOR=8GL COMT PIN .OQ-IN-BSC-!Z RND 28480 0360s0i24
AUy 18201383 1 IC CNTR ECL BCD PO8«EDGESTRIG 04713 MCi1og38L
AfqU2 18200802 1 IC GATE ECL NOR QUAD 2=INP 04743 MClOlOZ?
AUl 1820=0820 1 I¢c FF ECL JeBAR KeBAR CQM CLOCK DUAL 04713 MClOl;SL
L) 1826026 1 I¢ 748 OP AMP TDae99 28480 18260861
At1US 18260229 2 It GP AMP TQeq9 06668 QP=05CJ
AfLgUs 1826=0229 IC OP AMP T0e99 06668 0P=0SCY
ALLVR] 1902=0680 1 DIODE=ZNR IN827 6,2V 5% DO=7 PDw,25W 24046 IN82Y
Ayl MISCELLANEQUS PARTS
8670 1=40001 1 EXTRACTOR, PC BOARD 28480 8670140008
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Table 9-16. A11 50 MHz Voltage-Tuned Oscillator, Component Locaror Table

Reference Reference Reference Reference
Designator Location Designator Location Designator Location Designator Location

c1 B1 CR16 B3 R28 c3 TP1 D3
c2 B1 CR17 B3 R29 c3 TP2 D3
c3 c2 CR18 ca R30 c3 TP3 B2
ca Cc2 R31 TP4 B3
C5 c2 J1 D1 R32 C3 TPS B3
c6 A3 J2 D1 R33 c3 TP6 B3
c7 c2 J3 D2 R34 c3 TP7 B3
cs8 B3 R35 c3 TP8 B4
c9 B1 L1 B1 R36 c3 TP9 B4
c10 Bl L2 B1 R37 c3 TP10 B4
cl1 B4 L3 A2 R38 c3
c12 B4 L4 B3 R39 c3 U1 c1
ci13 B3 LS B2 R40 c3 u2 B1
ci4 B4 L6 B3 R41 ca u3 c2
Cc15 B2 R42 Cca 923 c2
Cc16 A2 Ql Cc3 R43 B3 us B4
c17 B2 Q2 B2 R44 Bl ueé B4
c18 B2 Q3 B2 R45 ca
c19 B2 Q4 B3 R46 B4 VR1 c2
c20 B2 Q5 B3 R47 c2
ca1 B3 Q6 B3 R48 ca
c22 A2 Q7 B3 R49 B2
c23 B2 R50 B2
c24 B3 R1 c2 R51 c2
c25 B2 R2 c2 R52 B2
c26 B2 R3 c3 R53 B2
ca7 [e3] R4 B1 R54 B2
c2s c1 RS c2 R5S B2
c29 B4 R6 c3 R56 B3
c30 B1 R7 c2 R57 c2
c31 B2 R8 A3 R58 B1
Cc32 B2 R9 ca R59 B3
c33 c3 R10 ca R60 B1
C34 C3 R11 c2 R61 B3

R12 c2 R62 B3
CR1 c3 R13 B2 R63 c1
CR2 ca R14 B4 R64 B3
CR3 c3 R15 A3 R65 B2
CR4 c3 R16 B3 R66 B2
CRS c3 R17 ca R67 B2
CR6 c3 R18 c3 R68 c1
CR7 c3 R19 c3 R69 c1
CRS8 c3 R20 c3 R70 c2
CR9 c3 R21 c3 R71 c3
CR10 c3 R22 c3 R72 B4
CR11 c3 R23 c3 R73 c2
CR12 c3 R24 c3 R74 B4
CR13 c3 R25 c3 R75 c3
CR14 c3 R26 c3 R76 c3
CR15 B3 R27 c3
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Figure 9-38. A11 50 MHz Voltage-Tuned Oscillator, Schematic
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Al2 RF SECTION INTERFACE, CIRCUIT DESCRIPTION

A12 RF Section Interface contains the miscellaneous digital functions for interfacing with A15 Processor.

Keyboard Matrix 0

The keyboard is organized as a matrix (rows and columns) of normally open SPST switches. The rows are
driven by U19 and U30. U23 functions as a key-down detector, Q12 and associated circuitry debounce the
key switches, and U10B latches the key-down condition. U16 and U34 gate the key columns onto the Data
Bus. By selectively enabling the key rows, A15 Processor can poll the keyboard.

Instrument Preset Q

Q11 inverts the sense of the front-panel key and provides an open-collector output LIPS so that A13 HP-IB
Interface can also assert this condition. The LIPS signal causes A15 Processor to restart at memory address
32.

Service Request (@
This circuit encodes the various requests for service for A15 Processor.

U1 encodes the service request, U3 is a change detector (HINT or LRMT), and U2 latches these changes.
U4A detects and latches the falling edge of HSWP.

U10A asserts LSTP, which stops A15 Processor (puts it in idle) when set by a pulse from U9. U9 also pro-
vides the reset pulses for clearing the request latches U2, U4A, U6B, U10B, U12, U13, and Ul4. U10A is
cleared by any pending request (that is, it restarts A15 Processor) by Ul.

Q2 pulls HSWP low whenever a request is pending.
Ul1 gates the encoded request and then places HINT,LCBZ, or LHBZ on the Data Bus.
Rotary Pulse Generator (RPG) Control (®)

U4A enables the RPG, allowing the pulses to be counted. U6A detects the direction of rotation of the RPG
(rotation of the DATA knob on the front panel). U12 and U13 count the number of RPG pulses since the
last RPG RESET. Ul4 provides a holdoff of about 70 msec, during which U6B is not allowed to request
service, giving the instrument time to respond to the last request and to continue to sweep before the next
request occurs; that is, to give the operator visual feedback.

Front Panel LED Drive @

U22 and U33 latch the state of the front-panel LEDs and sink the current to light them. LIPS clears these
registers, lighting the LEDs any time the key is pressed.
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RF Attenuator Drive @)
U7 latches the state of the RF Attenuator and the input relay. Q3 and Q4 drive the input relay, and Q5
through Q10 drive the RF Attenuator. The bridge rectifiers U24 through U26 act as transient suppressors

for the RF Attenuator solenoids. U7 is cleared (setting the RF Attenuator to 70 dB) whenever HPUP goes
low, protecting the instrument during power on/off conditions.

Phase Lock Flags @

Each flag can be enabled (interrogated) or all flags can be interrogated. U31 and U32 provide the logic, and
U21 stores the state of the enabled flags.

Address Decoder m

U18 and U29 decode the address lines, enabling the appropriate ICs to gate or store data for the Data Bus.

Options @

U8 gates the options jumpers onto the Data Bus. U17 is a PROM (programmable read-only memory) that
contains the attenuation errors (calibration data) of the RF Attenuator.
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Al2 RF SECTION INTERFACE, TROUBLESHOOTING

The A12 RF Section Interface contains a number of circuits which are used by the instrument for interfac-
ing with the main processor. Most of these circuits can be verified by using the keyboard. The right INSTR
CHECK LED being on may indicate a failure on this assembly. To perform Signature Analysis, a special
extender board (see Figure 9-40), 85680-60035, which is part of the Service Accessories, is needed.

The first SA Check verifies the key row lines and IOB input lines. The key row line outputs are then used as
inputs to verify the Service Request @ , Phase Lock Flags @ , and Key Columns on Sheet 2/2.
Because the Key Row lines are directly connected to these blocks on the extender board (see Figure 9-40 for
a schematic of the RF Section Interface Extender Board), a defective input on a component could cause an
incorrect signature on the Key Row outputs.

The signatures on Sheet 1/2 are valid only when using standard extender boards provided that A15TP3
(LSTP) is jumpered to A15TP9 (+5V). This eliminates the interconnections between the Key Rows and the
other functional blocks.

The Keyboard Matrix Q can be verified by another method. This method is especially useful if the key-
board is locked out by a shorted key. Note that a shorted key causes the right INSTR CHECK LED to turn
on. To eliminate a shorted key in the IF-Display Section, disconnect the rear-panel 50-wire bus cable.
If the right INSTR CHECK LED turns off after is pressed, then the defective key is in the IF-Display
Section. Reconnect the bus cable and check the voltage on KC@-7. It should be +5V except when a key is
pressed. After finding the Key Column (KC) line that is low, momentarily touch +5V to each Key Row
(KR®—11) line. (Do not leave the Key Row lines tied to +5V as this may damage some components.)
When the correct KR line is touched, the grounded KC line will rise to +5V. Use the Keyboard Matrix in
Figure 9-39 to find the defective key, trace, or associated circuitry. Note that Q12 in the key down
detector is not tested.

A simple method exists to determine if a key is open. The Title Mode (KSE, "sw | CF STEP SIZE o ) is
useful for this. After putting the analyzer in the Title Mode, press the keys that are suspected of being
defective. If they are working, the blue letter listed above the key is displayed at the top of the CRT display.

The Front Panel LED Drivers @@ and RF ATTEN Driver o can be checked initially without
the diagram. When.@ is pressed, all LEDs in the RF Section turn on. After the key is released,
the LEDs turn off. The RF ATTEN Driver o can be checked by stepping the attenuator thru its
range and observing the 20 MHz calibrator signal. If the attenuator is working properly, the
signal will remain at one reference level. (It is best touse RL—10dBm so that ATTEN = 0 dB can be
used.)

The Service Request@ and Phase Lock Flags @ are tested by using the special extender
board. The test program uses the outputs of the Key Rows to provide the stimulus for the inputs
to these blocks. Note that Q2 is not checked. If the HSWP line appears to be shorted and no
other fault can be found, check Q2 to see if it is shorted.

Options ” are not tested by Signature Analysis. The Attenuator ROM U117 is used only when
the correction data (KSX) isrequested. It is factory programmed for each instrument. Note that
the Attenuator ROM UIl7 must be replaced if the Input Attenuator ASATI is replaced. The op-
tions MUX U8 is also not tested. If this component is defective, the most likely symptom will be
incorrect reference level readouts, which are in error by 5.7 dB.
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Figure 9-40. A12 RF Section Interface, Extender Board, Schematic Diagram
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Table 9-17. A12 RF Section Interface, Replaceable Parts (1 of 2)

Table 9-17. A12 RF Section Interface, Replaceable Parts (2 of 2)

Reference HP Part Q L Mfr
- A t Description Mfr Part Number

Designation Number Y P Code
A12 85680260038 1 BOARD ASSEMBLY, RF SECTION INTERFACE 28480 85680060038
Atact 01800100 1 CAPACITOR®FXD 4,7UF+=10X% 35vDC TA 56289 150D475X903882
Agata 01600161 1 CAPACITORFXD ,01UF +=10% 200VDC POLYE 28480 01600161
A12C3 016002291 1 CAPACITOReFXD ,18UF +a10% BQVDC POLYE 28480 016002291
Agacy 016020153 2 CAPACITOR=FXD 10GOPF +=10% 200VDC POLYE 28480 01600153
A1acs 016020153 CAPACITOR=FXD 1000UPF +=10% 200vOC POLYE 28480 016020153
At2ce 0180=0116 1 CAPACITOReFXD 6,8UF+=10% 35vDC TA 56289 1500685X903582
Ar2c? NOT ASSIGNED
Atecs 0160e208S 6 CAPACITOR®FXD ,01UF +80=20% 100VDC CER 28480 01602055
A12C9 01602085 CAPACITOReFXD ,01UF +80=20%X 100VDC CER 26480 01602055
At2cto 016022055 CAPACITOR=FXD ,01UF +80=20% 100VDC CER 28480 016022085
AtaCyy 01602055 CAPACITOR=FXD ,01UF +80=20% 100yDC CER 28480 01602055
At2cCl12 016022085 CAPACITOR®FXD ,01UF +80e20% 100VDC CER 28480 016022055
At2C13 01602058 CAPACITOR=FXD ,01UF 480e20% 100yDC CER 28480 0160=2055
At2C14 NOT ASSIGNED
A12C1s 01800229 1 CAPACITOR«FXD 33UF4w10X% 1yVDC TA 36289 1500336X901082
Al2c1e 016003454 1 CAPACITOR®FXD 220PF +=10% 1KVDC CER 28480 016023484
Ag2CRy 1901=0039 1 DIODE=SWITCHING S0V 390MA 8BNS 28480 1901°0039
AtaLt 0855828001 2 FILTER, COIL, BLUE 28480 0855880011
Atk 0855828001 FILTER, COIL, BLUE 28480 08558280011
A1201 185420404 4 TRANSISTOR NPN 81 TO=18 PDm360Mw 28480 1854e0404
A1202 18540404 TRANSISTOR NPN 81 TUe18 PDEB3ISOMW 28480 18540404
Ag203 1885420232 2 TRANSISTOR NPN 8I TOa39 PDEIW FTE{SMHZ 28480 18540232
A1204 1854=0232 TRANSISTOR NPN 81 T0=39 PD¥iw FT®ISMMZ 28480 1854e0¢32
Ay20s 185420477 6 TRANSISTOR NPN 2N2222A SI TQe18 PDESQOMW 07263 2N2222A
A120g 18540477 TRANSISTOR NPN 2N2222A 81 TO=18 PDEgOO0MM 07263 2N2222A
A1207 18840477 TRANSISTOR NPN 2N2222A 81 TO=18 PDaSOOMM 07263 2N2222A
A1208 18540477 TRANSISTOR NPN 2N2222A SI TQe18 PDESOO0MM 07263 2N2222A
A12Q9 1854e0477 TRANSISTOR NPN 2N2222A 81 TO=18 PDESQOMW 07263 2N2222A
A12010 18540477 TRANSISTOR NPN 2N2222A SI TOe18 PDaS0QMA 07263 2N22224
A1201y 18540404 TRANSISTOR NPN SI TO=18 PD336OMW 28480 185400404
A12012 185400404 TRANSISTOR NPN 81 TOe18 PDE3I6OMW 28480 18540404
At2Rt NOT ASSIGNED
AL2R2 069840083 14 RESISTOR 1,96K 1% ,125# F TCa0+4e100 24546 C4el/B=T0=1961F
AL2R3 069820083 RESISTOR 1,96k 1% ,125W F TC®0+e100 24546 Cdel/BeTQe1961=F
A12R4 0698=3157 1 RESISTOR 19,6K 1% ,125% F TCu0¢ely0 2usdp Cuel/B=T0e19p2eF
A12RS 069820083 RESISTOR 1,96K 1x ,125w F TC®04e100 24546 Cael/8eTUei96)eF
A12Re 069840083 RESISTOR 1,96K 1% 125 F TC®04a100 24546 C4al/BaT0a19%61aF
A12R? 06980083 RESISTOR 1,96K 1X 1250 F TC3042100 24846 Cdel/8aTUmi96]eF
A12R8 069823260 1 RESISTOR 464K 1X ,125W F TC®04e100 28480 069823260
A2R9 069620083 RESISTOR §,96K 1% ,125h F TC®04e100 24546 C4ey/B8eT0a1961eF
At2R10 069820083 RESISTOR 1,96K 1% ,125W F TC®04=100 24846 C4e1/BaTQe1961eF
AL2Rr1t 07570442 10 RESIZTOR 10K 1X ,1254 F TC%0¢e100 24546 Cdel/BeTOmi002eF
AL2Ri2 069840083 RESISTOR 1,96K 1% ,125k F TCa0+=100 24546 Cdel/8aiQe1961aF
Af2R13 069840083 RESISTOR 1,96K 1x ,1258 F TC30+e100 24546 Cdel/8afpr]901eF
AL2R14 069840083 RESISTOR 1,96K 1% ,125n F TCB0+=100 24546 Cuel/Betpei9b eF
Afar1s 069840083 RESISTCR 1,96K {X 125w F TCHO04=100 24506 Cdm]/8=TQw196]=F
Af2R16 069820083 RESISTOR 1,96K 1X ,125W F TC504e100 24546 CUel/BeTQ=19061oF
ARy 069820083 RESISTOR 1,96K 1X ,125¢ F TCwQ+e=100 24546 C4wi/BoT0=1561=F
Af2R18 07570442 RESISTOR 10K 1% 1254 F TC®0+e100 2uSue Cdel/8aT0mi002eF
A12Ry9 069820083 RESISTOR 1,96K {X ,125% F TC®04a100 24546 Clel/BeT0e1961oF
A12R20 07570442 RESISTOR 10K 1% 4125W F TCey+=100 24546 C4=1/8=Tp=1002=F
Al2R21e
A12Re4 NOT ASSIGNED
A12R2S 07570442 RESISTOR 10K 1X ,125& F TCE0+=100 24546 CUel/8aT0e1002=F
A12R26 073720442 RESISTOR 10K 1% ,125Ww F TCu0#=100 24546 Cdel/BeTuetp02eF
A12R27-
A12R31 NOT ASSIGNED
Af2R32 07570442 RESISTOR 10K 1% ,125#4 F TC®0¢el00 2454 (Uml/BeTOwiQ)2af
AyaR33 0757«0442 RESISTNR 10K 1% ,125# F TCZ0¢el 0 245406 Cdal/BeTQai(p2=F
Ay2R34 0757=0442 RESISTOR 10K 1% ,1254 F TC®ysmlQU 2usue Cldal/BeT0el002eF
A12R3S 07570442 RESISTOR 10K 1% ,125« F TC30+=100 24Sub Cuml/8eT0=1002eF
A12R3p 0757=0442 RESISTOR 10K 1% ,125W F TCa0¢=lGU 24548 Cdel/BeT0m1002aF
Al12R37 0757-0442 RESI