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CERTIFICATION

Hewle!t-Packard Campany cerlifies that this instrument met its publishod spacilications
al the time of shipment fram the lactory. Hewlott-Packard Company further cortitfes that
its calibration measurements are traceable to the United States National Buresu of
Standards, lo the extent allowsd by the Bureau's calibration lacllity, and to the calibration
facilities of other Intarnational Standards Qrganization members,

WARRANTY AND ASSISTANCE

This Haowlett-Packard product [s warranted against defects in materials and workmanshlip
for a period of one year {rom the date of shipmont. Hewleti-Packard will, al its option,

repair or replace products which prove to be delgctive during the warranly period pro- O
vided the s are returned lo Hewlett-Packard, and provided the preventive maintenance
procedure: in this manual are followed. Repalrs necessitated by misuse of the product
are not covered by this warranty. NO OTHER WARRANTIES ARE EXPRESSED OR
IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. HEWLETT-
PACKARD IS NOT LIABLE FOR CONSEQUENTIAL DAMAGES.

Service contracls or cuslomer assistance agresments are available for Hewlell-Packard
products,

For any assistance, contecl your nearest Hewlett-Packard Sales and Service Office.
Addressas are provided at the back of this manual,
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Madel 5341A
Salety Considerations

SAFETY CONSIDERATIONS

GENERAL

This Is a Safety Class I instrument, This finstrument has been designed ar d tested according 1o
IEC Publication 348, "'Safety Requirements for Electronic Measuring Ay paratus,”

OPERATION

BEFIRE APPLYING POWER verify that the power transformer primary is matched to the
ava lable line voltage and the carrect fuse Is installed (see Section |1, Paragraph 2-6), Make sure
th.* vnly fuses with the required rated current and of the specified type (narmal blow, time
delay, eic,) are used for replacement, The use of r-naired fuses and the short-circuiting of fuse-
holders must be avoided,

SERVICE

Although this Instrument has been designed in accordance with internstional safety standards,
this manual contains Information, cautions, and warnings which must be followed to ensure
safe operation and to retain the instrument in safe condition, Service and adjusiments should
be performed only by qualified service personnel.

Any adjustment, maintenance, and repalr of the opened Instrument under voliage should be
avolded as much as possible and, whon inevitable, should be carried out only by a skilled person
who s aware of the hazard involved,

Capacitors inside the instrument may still be charged even If the instrument has been discon-
nected from fts source of supply,

Whenever it is likely that the protection has been impaired, the instrument must be made in-
operative and be secured agalnst any unintended operation,

viti

www.valuetronics.com




]

]
3
i
=
E
4
.

WARNING

IF THIS INSTRUMINT IS TO BE ENERGIZED VIA AN AUTOTRANS-
FORMER (FOR VOLTAGE REDULTION) MAKE SURE THE COMMON

TERMINAL IS CONNECTID TO THE EARTHED POLE OF THE POWER
SOQURCE.

WARNIMNG

BEFORE SWITCHING ON THE INSTRUMENT, THE PROTECTIVE EARTH
TERMINALS OF THE INSTRUMENT MUST BE CONNECTED TO THE
PROTECTIVE CONDUCTOR OF THE (MAINS) POWER CORD. THE
MAINS PLUG SHALL ONLY BE INSERTED IN A SOCKET QUTLET PRO-
VIBED WITH A PROTECTIVE EARTH CONTACT. THE PROTECTIVE
ACTION MUST NOT BE NEGATED BY YHE USE QF AM EXTENSION

CORD (POWER CABLE) WITHOUT A PRCTECTIVE CONDUCTOR
(GROUNDING).

WARNING

THE SERVICE INFORMATION FOUND IN THIS MANUAL IS OFTEN
USED WITH POWER SUPPLIED AND PROTECTIVE COVERS REMOVED
FROM THE INSTRUMENT, ENERGY AVAILABLE AT MANY POINTS
MAY, [F CONTAGYED, RESULT IN PERSONAL INJURY.

‘' CAUTION

BEFORE SWITCHING ON THIS INSTRUMENT:

1. MAKE SURE THE INSTRUMENT IS SET TO THE VOLTAGE OF
THE POWER SOURCE.

2. ENSURE THAY ALL DEVICES CONNECTED TGO THIS INSTRU-
MENT ARE CONNECTED TO THE PROTECTIVE (EARTH) GROUND.

3. ENSURE THAT THE LINE POWER (MAINS) PLUG 15 CONNEC-
TED TO A THREE-CONDUCTOR LINE POWER OUTLET THAT HAS
A PROTECTIVE (EARTH) GROUND. (GROUNDING ONE CON-
DUCTOR OF ATWO-CONDUCTOR QUTLET ISNOT SUFFICIENT,)

4. MAKE SURRE THAT ONLY FUSES WITH THE REQUIRED RATED
CURRENT AND OF THE SPECIFIED T'(PE (NORMAL BLOW,
TIME DELAY, ETC.) ARE USED FOR REPLACEMENT. THE USE
OF REPAIRED FUSES AND THE SHORT-CIRCUITING OF FUSE
HOLDERS MUST BE AVOIDED,

Madel 5341A
Salety Cansiderations
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Madul 5341A
General Information

0 SECTION |
GENERAL INFORMATION

1-1. SCOPE OF MANUAL

1-2, This manual contains operating and service information far the Hewlett-Packard Maodel
5341A Frequency Counter, Tt e manual is divided into sections as described in the following
paragraphs.

1-3. Section |, GENERAL INFORMATION, this section contains a description of the Counter
applications, options, equipment supplied, avallable accessories, complementary equipment
specifications, and safety considerations,

1-4. Section I, INSTALLATION, gives information for unpacking, inspection, preparation
for use, and slorage,

1-5. Section 1, Part A, OPERATION, describes the operating characteristics, maximum input
power, cantrols and indicatars, and operating procedures for the standard 5341A Counter,

‘ . 1-6. Secction lil, Part B, QPERATION, describes aperation and programming capabilities, HP
interface bus operation, piogramming setup procedures, programming, a program summary
sheet, output process, and progt- 1 axamples for the 5341A Counter with Option 011,

1-7. Section IV, THEORY, describes how the 5§341A functions electronically,

1-8. Section V, MAINTENANCE AND T,.5UBLESHOOTING, describes how to keep the
counter operating praperly, and Low to find and repair the cause of malfunctionsin the counter,

1-9, Section VI, REPLACEABLE PARTS, lists the 5341A replaceable parts 'vith Hewlett-
Packard part numbers and/or other manufacturers part numbers., An explanation of the
Hewlett-Packard part numbering sysiem is given in this section. .

1-10,  Section VII, MANUAL CHANGES, contains information necessary to adapt this manual
to older Instruments.

1-11,  Section VI, SCHEMATIC DIAGRAMS, contains schematic diagrams and parts location
illustrations.

1-12, DESCRIPTION

1-13, The Hewlett-Packard Model 5341A Frequency Counter measures frequencies from 50
MHz to 4.5 GHz at the 50-ohm 4 input cannector and signals from 10 Hz to 80 MHz at the 1-
: megohm BNC Input, For the 50 MHz to 4.5 GHz input, two modes of aperation can be selected,
, avtomatic and manual, In the automatic made, the counter automatically searches, selects,
O measures, and displays the lowest frequency in the input spectrum, In the manual mode, a front
panel switch allows the operator to restrict measurements to 1 of 10 bands from 50 MHz to 4.5
GHz, Manual band selection allows for several measuremants in a complicated spectrum are
has the added benelit of extremely fast acquisition limes,
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1-14.  The 53414 employs a "switchable filter” heterodyne technique to make extremely fast o :
measurements. Acquisition time in the autematic mode is 660 ps and 100 gs in the manu.) mode.
The 501} input sensitivity Is ~15 dBm for auto operation and -20 dBin in the manual mode, Sensi-

tivity for the 1-megobhm Input is 10 millivolts,

1-15.  Other features of the 5341A include a 10-digit LED display, switch-selectable resolution,
high stability time base, and exceptional FM tolerance,

1-16.  When equipped with Qption 011, all front panel functions including the frequency band
selection can be remotely programmed. This option allows the 5341A 10 be connected 1o the
Hewlett-Packard Interface Bus and provides for digital outputting.

1-17.  APPLICATIONS

1-18.  With its fast acquisition time, automatic operation, high <ensitivity, and optional remote
programmablility, the 5341A is particularly adaptab's to automatic systems, electronic counter
measures, and high speed pruduction 1esting,

1-19. OPTIONS

1-20, 1he 5341A can be ordered with the following options; Optian 001 High Stability Time
Base, Option 002 Rear Panel Input Connediors, Option 003 1,5 GHz Frequency Range, Option
011 Remote Programming-Digital Qutput. (Cption 003 reduces the frequency range to 1.5 GHz.)
Extra capacitance intraduced by the added coaxial cable from the rear panel to the 80 MHz
front panel input reduces sensitivity unless the unused (front or rear panel) BNC connector Is
terminated by a 501) load, Option 002 includes an HP Model 11593A 501} load which can be

attached to the front or rear panel cannector.

1-21. EQUIPMENT SUPPLIED, AVAILABLE ACCESSORIES, AND
COMPLEMENTARY EQUIPMENT

1-22. Table 1-1 lists equipment supplied, Table 1-2 lists available accessories, and Table 1-3
lists complementary equipment.

Fable 1-1. Equipment Supplied
DESCRIPTION HP PART NUMBER

Detachable Power Cord 231 cm (7Y, It.) long 8120-1378

Table 1-2. Accessaries Avallable

DESCRIPTION HP PART NUMBER
Transit Case 9211-1292
Extender Boards 50600049, -0630, -2041
Rack Mount Kit 05326-60046

-2
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Table 1-3. Complementary Equipment
@ [ MODEL NUMBER FUNCTION
$150A Thermal Printer with Option 001 Records data output directly from 5341A%
ASCIE Interlace equipped with Optian 011,
10631A/IV/C Inlcl'I.;:gktla Cab-l—e— One,hv_u—.-a'ntl four metar cables respectively to

connect 5341A Gpian 011 1o ASCI progrim-
mab'e madules, 5150A printer, I Program-
mable calculators, and other HP-IB equipment,

59303A Diglal-to-Analoy Converter Converts any three consecutive digits from the
5341A Optian 011 1o analag outputs for use by
nther equipment such as an X-Y recorder

53304A Numeric Display Auxiticry display unit for second remote
readout,

593014 ASCIl-to-Parai'el Conve ter ASCl-1o-Parallel Converter converts ASCI
coded data autput from 5341A Option 011 10
parallel BCD.

52300A Relav Actuator Provides six form "C"' relays contralled via froml

panel or HP Interface Gus, Ideal for selucting
microwave switches and attenuators,

55307A VHF Switch Contains two DC 1o 500 MHz 5000 bidirectional
coaxial switches, each with one Input and four
outputs, Cantrulled via front panel controls or
HP Interface Bus.

1-23, SPECIFICATIONS

1-24, Table 1-4 lists the specifications for the standard 5341A and options,

1-25. SAFETY CONSIDERATIONS

1-26. The HP 5341A s a Safety Class | instrument. This instrument has been designed and
tested in accordance with IEC Publications 348 Safety Requirements for Electronic Measuring
Apparatus and has been supplied in safe condition.

1-27. This manual contains information, cautions, and warnings which must ke followed by
the user to ensure <afe operation and to retaln the instrument in safe condition.

0 1-28. RECOMMENDED TESY EQUIPMENT

1-29. Table 1-5 lists recommencied test equipment for test, maintenance, and trouble analyslis
of the 5341A, This table will be referenced in other sections of this manual,
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Fable -4, Maodel 5341A Specifications

SIGNAL IMFUT
INPUT 1t

Ranger 50 K to 4.5 Gl

Impetancet 500k nominal

Conrwclert Procivion Type N

Semilivityr 15 m (AUTQ uperating modu);
=20 dBm IMANUAL operating mode)

Maximum Inpute +20 ditn)

Dansage Levelt +30 dim

QOperallng Modest AUTO; Counter automatically
solecty and displays lowest frequency within its
sensitivity range; MANLUIAL: Measurement band
s selected manually and counter mea ares within
a 525 MHr range ahove displayed band aumber
{in the j00 MHz and 750 MiHz bands, counter
measres within a 350 MHz range},

Measurement Times Acquisition time -+ gaie e,

Acquiiition Timet 600 48 (AUTO operating marte);
100 ps (MANUAL operatirg modu),

FM Characteristiess Tolerances 250 MH 2 maximuta
deviation (0=500 MHz and 1.0—4.5 GHz} and
£125 MH2z maximum teviation (500 MHz—1.0
GHz) i center of bands; bands overlap 20 MHz
at handd wiges.

INFUT 2t

Ranget 10 Hz 10 80 MH2

Impedancer 1 M} shunted hy 50 pF

Connectort Type BNC {emale

Couplingt AC

Sensitivity: 10 millivols

Maximum Input: 5 valts peak-1o-peak

Damage Levelt 400 volts de; 250 volls rms ae, 10 Hz
to 100kHz, decreasing 6li3 per actave to BOMH .

TIME BASE
CRYSTAL FREQUENCY: 10 M2
STADILITY:
Aglng Ratet <1x10 7 per month
Temperaturet <£1x10 ¢ over the range 0°C 10 50°C
Line Varlatlap: <£1x104, £10°% {rom nominal.
QUTPUT FREQUENCY: 10 MHz, 22,4V square wave
(TTL compatible) avallable from rear panel BNC,
EXTERNAL TIME BASE: Requires 10 MHz approxl-
mately 1.5V p-p sl wave or square wave Iinto
1 kb via rear panel BNC, Switch selects either
internal or external time base.

GPTIONAL TIME DASE (OPTION 001)
Option 091 provides an oven-cantrolled crystal oxcil-
lator time base with an aglng rate near that of a time
standard, This option results in better accuracy and
longer periods hetween calibration, A scparate power
supp'y keepsthe crystal ovenon and up lo temperatyre
when the instrument is turned off as long as it reinains
cannerted to the power line,

FREQUENCY: 10 MHz
AGING RATA <5 '9/day after 24-hour warmup,
for lessthan 24-hour aff time, s - <1,50x10"7/year.

SHORY TERM STABILITY:

110 {or Vesecond of average tme

130 ' for W seconds of average time

D0 ' for 100 seconds of average e

Line varfatfont <~1x10% for £10'% change lrom
nominal, A 10% voltage change will cawse a fres
wueney change of <tx10 ¢ ar <2 nunutes,

Temperaturer <7x10 % (requency change aver the
range 0°C 1o 50°C,

Warm-upt Within Sx16 > of linal vitlue 20 minutes
altor rn-on, at 25°'C

Frequency Adjustement Ranget >0 * (>210 ;2
Iram 10 MiH2) witih 10-turn confrof,

Frequency Adjustiment: 1x10°Y (0.01 Hz} -1
conlrol,

GENERAL

ACCURACY: +i count £ time base ctror,

RESOLUTION: Front panel switch sefects 1 MHy,
100 kHz, 10 kM2, 1V kHe, 100 Hr, or 5 My,

DISPLAY: Ten-digit sectionalized LED display and
appropriate teasurement units of kHz, Mz, or
GHe.

SELF-CMECK: Caunts and displays 1 GHz for reso-
lution +hosen,

SAMPLE RATE: Conlinuously adjumable fram 40 my
10 10 & and HOLD.

OPERATING TEMIIRAYLURE: 0°C 1o 50°C.

POWER: Faur naminal ac line voltages relectable: 100,
120, 220, or 240 with +5'% 1o -10% tolerance, 104
VA, 48 1o 66 Horte,

REMOTE PROGRAMMING AND DIGITAL QUTPUT:

Opllanal (Qption 011} via 24-pin, serivs 57 micr.

tibbon connector, Program and out inlasmation are

7-hit ASCHI cade,

WEIGHT: Net 10,5k (23 |b.). Shipping 13,2kg (291b.).

DIMENSIONS:

Rear Panel: B341 A with Options 001 and 002
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INSTRUMENT

CHARACTERISTICS

RECOMMENDED TYPE

WIIEN USED

=

1. Spectrum Analyzer
Display Section
iMain Frame}

RF Tuning Seciinn
IF Section

500 MHz to 4.0 GH2
Covuerage

HI 11T

HI? 1555
HIP 055208

Calibration and Repaic

2. Signal Saurces
2. Sweep Oscillator
RF Sectior
Plug-In
Mugsln
b, Sigral Generator

10 Hz 10 4.5 GH2

0,120 GHz
1.7—4,3 GH2
500 k2 to 512 MH2

*HIP 0620C
HP 86211
HI* 86320A
HI* 163318
HI* 1640A

Calibration, Repate, and
Prool ol Petlomiance

3, Volimoeter

100 mv 1 my

HI* 34690

Calibration and Repair

4. Loglc Probe TTL H* 105257 Repair
Logic Pulser (4] HP 105267 Repalr
5. Logic Stute Analyzer TTL, 12 Channgl HP 160110 Repan
Oscllloscape HP 102C Repain
6. Rosistive Divider 500 MHz Probe HP 10020A or HP 1120A | Calibration snd Repair
Probes {with power source)

a wideband source may give miscounts,

www.valuetronics.com
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SECTION I
INSTALLATION

2-1. INTRODUCTION

2-2, This section provides information lor unpacking, inspection, preparatfon for use, storage,
and shipment of the 5341A,

"2-3, UNPACKING AND INSPECTION

2-4, If the shipping carton s damaged, inspect the counter for visible damage (scratches,
dents, etc.). If the counter [« damaged, notify the carrier and the: nearest Hewlett-Packard Sales
and Service Office Immediately foffices are listed at the back of this manual), Keep the shipping
carton and packing materfal for the carrier’s inspection. The HP Sales and Service Office will
arrange for repair or replacement of your Instrument without waiting for the claim against the
carrier to be settled.

2-5. PREPARATION FOR USE

CAUTION

Befare connecting this Instrument to an ac power line, be sure that the
printed circult line voltage selector in the rear panel power module
is set to the proper position as shown in Figure 2-7,

PC BOARD PART NUMBE R 15
HP 5020 BY2?

SELECTION OF QPERATING VOLTAGE

1 Qpen coven s and rotabe Tuse pult 1o 1edt.

2 Seteetl onengtong volidge by unentimg PC hioatid
1o pasbin desred vidtage an tap telt e
Push huard 1umly mig maduie slot

T Rarate Lute pull Back 1o normad positun
and re msert Luse i hulders, sy cauthiny to
et carrect luye value.

Figure 2-1. Line Sclector
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2-2

2-6, Power Requirements and Line Voltage

2-7.  This instrument operates on single phase 100V, 120V, 220V, or 240V ac +5%, -10'% vaolts
at 48—66 Hertz. Power required [s approximately 104 VA (150 VA max.}. Figure 2-1 shows the
line selector and fuse holder. To avold instru ent damage, the printed circuit line must he set
to the correct pasition and the correct fuse (us labeled on the rear panel) must be installed,
When shipped, the selector is set for 120-volt aperation.

2-0. Power Cables

WARNING

TO PROTECT OPERATING AND SERVICING PERSONNEL, THIS
INSTRUMENT IS EQUIPPED WITH A THREE-PIN POWER RECEPTACLE.
THE CENTER PIN OF THE RECEPTABLE CONNECTS THE INSTRU-
MENT CHASSIS AND PANELS TO EARTH GROUND WHEN USED
WITH A PROPERLY WIRED THREE CONDUCTOR QUTLET AND
POWER CABLE. IMPROFERLY CROUNDED EQUIPMENT CAN
RESULT IN HAZARDOUS POTENTIALS BETWEEN EQUIPMENT,

WARNING

IF A 5341A COUNTER IS CONNECTED TO AN AUTO TRANS-
FORMER FOR LINE POWER FOR LINE POWER ADJUSTMENT,
MAKE SURE THE COMMON CENTER POWER TERMINAL RE-
MAINS CONNECTED TO EARTH GROUND AS DESCRIBED ABOVE,.

2-9. To accemmodate the aifferent power receptacles used throughout the world, this HP
Instrument is supplied with one of the power cables shown in Figure 2-2, The cable supplied
for use in the United States meets the specifications established by the International Electro-
technical Commiss;on (IEC). The male connector of this cable is a NEMA type and the female
connector s C.E.E. type.

2-10. Conneci the power cable to a power source receptacle that has a grounded third con-
ductor, If the line power receplacle is a two-pin type instead of a three-pin receptacle, use a two-
to-three pin type adaptor (HP Part No. 8120-1348 for USA applications) and connect the green
iead on the adaptor to earth ground, See warning above,

2-11.  Operating Environment

2-12. Maximum and minimum allowable operating temperatures are listed in Table 1-4, I these
limits are exceeded at the installation site, auxiiiary cooling or heating should be used to keep
the environment within limits,

2-13. Operational Check
2-14. To determine if the instrument is operating properly, the self-check procedures in Sec-

tion |1l may be used, Contact the nearest HP Sales and Service Office {see manual back cover)
for information relative to warranty claims.
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P T v
i

‘ CORD SET HP MNQ. 81201689
{Germony, France, Sweden, Netherlonds,
Yugaslavia, Belgium, Norway, Finland)

CORD SET HP NO. B120-1361
Greot Britain

CORD SET HP NO. 8120-1369
Australia, New Zealond

CORD SET HP NO. 8120-1378
U.5.A., Canado

Figure 2-2, Power Cables
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2-15. Bench Operation

2-16, The instrument cabinet has plastic feet and a foldaway tlt stand for convenience In
bench aperation. The tht stand permits inclining the instreiient for ease in using front panel
controls and indicators, The plastic feet are shaped to provide clearance for air circulation and
to make modular cabinet-width instruments self aligning when stacked,

2-17. Rack Operation
2-18. The instrument may be rack mounted by using the optional rack mounting kit. To canvert

the instrument for rack instalation, proceed as follows:

1. Remove tilt stand by removing the twao outside front feet from the bottom cover, The
feet are removed by pressing the foot-release button and sliding the foot taward the
center of the instrument,

b. Remove the remaining two feet from the bottam cover.
¢.  Remove the two adhesive-backed trim strips from the side frames.

d. Using the three screws provided, attach the filler strip from the rack mount kit along
the front of the bottom cover.

e.  Attach the flanges from the rack mount kit to the front erd of the side frames, Orient
the larger corner notch toward the bottom of the instrument,

2-15. PACKAGING FOR RESHIPMENT

2-20. Original Packaging

2-21. The same comtainers and materials used in factory packaging can be obtained through
the Hewlett-Packard Sales and Service Offices listed at the rear of this manual,

2-22. If the instrument is being returned to Hewlett-Packard for service, attach a tag indicating
the type of service required, your return address, HP model number, and full serial number.
Mark the container FRAGILE to assure careful handling.

2-23. In any coirespondence refer to the Instrument by HP model number and full serial
number,

2-24. Other Packaging Methods

2-25. If It becomes necessary to reship an instrument, good commerical packing should be
used, Contract packing companies in many cities can provide dependable custom packaging on
short notice. The following general instructions should be followed when repackaging with
commerically available materials.

a. If shipping to a Hewlett-Packard Service Office or Center, attach a tag indicating the
type of service requlired, your return address, HP model number, and full serial number,

b.  Wrap the instrument in heavy paper or plastic,

¢, Use a strong shipping container. A double-wall carton made of 350 pound test material
is adequate.

d. Use enough shock-absorbing material (3- to 4-inch layer) around all sides of the instru-
ment to provide a firm cushion and prevent movement inside the container, Protect the
control panel with cardboard.

e, Seal the shipping container securely.
f.  Mark the shipping container FRAGILE to assure careful handling.

2-4
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2-26. STORAGE

2-27. If the Instrument s to be stored for an extended periad of time, it should be enclosed in
a clean, sealed container,

[ P
ey o B

2-28. FIELD INSTALLATION OF OPTIONS

LI

] [T
S a  ———

WARNING

THE FOLLOWING INSTALLATION PROCEDURES REQUIRE RE-
MOVAL OF THE 5341A COVERS. IF THE LINE CORD 15 CONNECTED
AND THE COVER(S) IS REMOVED, 115/230 VOLTS AC IS PRESENT
AT SEVERAL POINTS EVEN THOUGH THE LINE SWITCH |5 SET
TO OFF. CONTACT WITH 115/230 VOLTS AC CAN RESULT IN
- PERSONAL INJURY OR DEATH. THE INSTALLATION PROCE-
: DURES SHOULD BE PERFORMED BY A QUALIFIED, SKILLED
PERSON WHO IS AWARE OF THE DANGER INVOLVED.

NI NI

- o 2-29. Installation of Option 001 High Stability Time Base

) 2-30. The only part required for the installation of Option 001 is a 10544-60011 Crystal Oscil-
: lator Assembly and mounting hardware.
2-31. Yo install Option 001, refer to Figure 8-4 and proceed as follows:
Disconnect power cord fram the power source {safety precaution)
Remove top and bottom covers.
Locate XA14 and unplug the standard oscillator.
Install 10544 Oscillator assembly in XA14,
On bottam of chassis, secure 10544A as follows:

P an T ow

1. Using star washers, fasten the two 6-32 screws to oscillator studs,

f.  Apply ac power to 5341A and note that the OVEN annunclator lights. The OVEN light
should remain it for approximately 20 minutes. Adjust oscillates as described in Para-

graph 5-17,
i 2-32. Installation of Optiun 002, Rear Panel Connectors

2-33. The following parts are required:

; 17 and ridgid coax 8120-2053
: 18 BNC connector 1250-0083
H Cable for )8 05341-60033

‘ 50 Termination 11593A
In addition, a 05341-00009 Front Panel Trim may be ordered if it Is desired to have the
field modification match a factory installed option, The 05341-00009 has no cutout for

the }7 front panel jack
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2-34,

d.

2-35,

2-36,

2-37.
ad.
b.

(W

2-6

To install Option 002, proceed as follows:
Remaove ac power (safety precaution}). Remove top and bottom covers.
Remove right trim plate, right side cover, and right side frame,

Remove left trim plate, and remove the two screws that fasten the front panel to the
left side frame,

H new front panel triin Is to be installed, remove front panel and necessary front panel
controls, Install 05.'41-00009 front panel trim.

Loosen and remove |2. Save the nut that secures the N connector to the front panel.
This will be used for the rear panel N connector. Also save the uligning pin from the
front panel N connector, Disconnect ridgid coax from A1)5.

On rear panel, remove plugs in holes for J7 and ]8. If original front trim panel is retained,
insert plug Into hole left after remoaval of )2,

install N connector of assembly 8120-2053 Inio rear panel hole marked J7. Dress rigld
coax along right side of chassis, Use the nut from the front panel N connector and the
aligning pin to orient and secure |7 to the rear panel. Do not overtighten the nui on 2,

Secure the other end of the rigid coax to A1)5.

Solder cable 05341-60033 to BNC connector |8. Push cable end through hale marked
J8 on the rear panel. Use nut to secure connector 1o rear panel, Route low frequency
cable from rear panel along the right side of chassis,

Salder the center conductor of the low frequency cible to the center pin of )1. Solder the
shiald to the ground post next to )1,

‘nstall 50-ohm termination 11593A on front panel connector |1.

Installation of Option 003, 1.5 GHz Frequency Range

The following parts are required:

A2 High Pass Filter Assembly 05341-60G23
A19U15 1818-2249 ROM for A19 Processor Assembly.

To install Option 003, proceed as follows:
Remaove top and bottom covers,
Remove A1 and A2 assemblies.

Remove con ector from A1P1 and unsolder wires from A13 RF Motherboard except for
the + and -15 volt {violet and red wires) leads. If desired, A2P1 can be taped (to prevent
shoris} and left in the instrument 1o facilitate easy conversion back to the standard
instrument.

Remove cable from A2)1 and A13)1. This is not needed for the Option 003 operation.

Remove: standard A2 assembly and install A2 Option 003 (U5341-60023). Remove cable
marked A2j2 from standard switchable filter and connect it to A2|1 on the Option 003
A2 filter. Remave ridgid cable from A2J3 (standard assembly) and connect to A2)2 on
Option 003 Hi-pass Filter,

On A19, replace A19U15 ROM (1818-2246) with a 18168-2249.

www.valuetronics.com
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Installation of Qplion 011, Remole Programming Output

The following parts are required:

Socket Fasteters 1200-0547

Cable Assembly 8120-2047

Remoate Qutput Assembly 05341-60020 (A 25)
Remote Input Assernbly 05341-60029 (A 261
Co.mnector Assembly 05341-60032

To install Option 011, proceed as follows:
Remove top and bottom covers.

Install A25in XA26 and A25 into XA25. See Figure 8-4 for assembly locations,

Remove blank plate from rear panel. install connector assembly 05341-60032 in place
of blank panel. Connector assembly P1 mates with A26)1,

Using ribban cables (8120-2047), connect A25)1 to A19j6. Connect the other ribbon
cable from A25]2 10 A19])5. Dress the ribbon cables between A1 and A20 assembiies,

After installation, perform HP-IB verification procedure In Section lil, Programming
information Is contained in Section HI, Part B,

www.valuetronics.com
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SECTION I, PART A
OPERATION — STANDARD 5341A

3-1. INTRODUCTION

3-2, This sect'on contains operating characteristics, a description of the controls and Indi-
catars, and apurating procedures.

3-3. SECTION DIVISIONS
3-4. This section is divided into two parts to allow a separate description ol the operatjon of
the standard 5341A Counter and the 5341A Option 011 Remote Programming — Digital Quiput

Counter. Part A of this section covars the Standard 5341A, and Part % covers the Option 011
Remote Programming — Digital Output version of the 5341A.

3-5. OPERATING CHARACTERISTICS

0 3-6. The following paragraphs describe the operating range, operating modes, resolution,
| sample rate, and FM characteristics,

3-7. Operating Ranges

3-8, Two dilferent input connections are provided, a type N 50-ohm input connector and a
1-Megohm input connector, 1he 1-Megohr input is used to mearire signal frequencies from
10 Hz 10 80 Mr>, Sensitivity is 10 millivolts and the input impedance Is 1-Megohm shunted by
50 pF, coupling Is ac,

3-9, The 50-ahm Input s used ta measure signal frequencies from 50 MHz to 4.5 GHz. Sensitvi- E

iy i ~15 dBm in AUTO made and ~20 dBm in MANUAL mede. Maximum recommended input s e

i +20 dBm and the damage level is +30 dBm. Acuuisition time is 600 ps in AUTO and 100 ps in K
= MANUAL. E
: F
= CAUTION =
z DO NOT exceed +30 dBm power input at 50 MHz-~4.5 GHz IN~ _
-; PUT connectar, Damage to the internal circuits may occur. =
2 -
| od
- 3-10. Operating Modes =
] _
= 3-11, For the 50-chm input range of 50 MHz to 4,5 GHz, two mades of operation are avallable, =
- 0 In the AUTO mode, the counter searches for, selects, measures, and displays the lowest signal =
’ frequency within ite sensitivity range. In this made, the counter automatically steps through -

s 10 frequency bands (fow to high) as shown in Figure 3-7 until a signal within the counter’s range =
- is detected. =
- .

: ‘ "1 .’f
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Maodel 5341A

Operation
@ 3-12.  In the MANUAL mode of operation, the counter is restricted to measurements within one
of the 10 bands as determined by the operator with the BAND SELECT switch, Pressing this

switch changes the bands from low to high with an accompanying display of the selected local
osclliator frequency for each band. If a signal within the band range Is present, the signal fre-
quency is displayed. When the RESET switch is pressed, the counter returns to the lowest band
(50 to 545 MHz). Figure 3-1 shows the 10 frequency bands and the overlap between bands, This
figure is useful for determining the proper band to select for a particular input frequency. For
example, If an tnput signal frequency of 505 MHz Is to be measured, the buse band (50—545 MHz)
must be selected since the next higher band cavers 515 to 850 MHz. if the next higher band Is
selected an Incorrect frequency can be displayed. The overlap between bands is shown In Fig-
ure 3-1, e.g., the overlap between the 1.5 GHz and 2,0 GHz bands is 2015 MHz to 2045 MHz. In
other words, signals between 2015 MHz and 2045 MHz can be measured in cither the 1.5 GHz
band or 2.0 GHz band.

3-13. Resolution and Blanking

3-14. In this frequency counter, resolution is defined as the value represented by the least-
significant-digit {LSD). In the 5341A, a maximum resolution of 1 Hz can be selected, Decade
multiples of 1Hz to 1 MHz are available, For example, with an input of 1,234,56/,890 Hz, setting
the RESOLUTION switch to 1, the counter displays the 0 in the LSD. Selecting 100 on the
RESOLUTION switch places the 8 in the LSD.,

3-15. Sample Rate, Measurement Time, and Reset

3-16. The sample rate contral sets the interval between measurements, but not the interval of
the measurement (“gate time'' — see below). On the 5341A, the minimum sample rate is con-
0 tinvously adjustable from less than 4 milliseconds to more than 10 seconds. A hald feature can
be selected tn "freeze” a measurement display indefinitely,

3-17. The measurement time Is the GATE time plus the acquisition time. Acqulsition time [s
less than 600 us for AUTO mode and less than 100 us for MANUAL made, CATE time is a func-
tion of the settings of the RESOLUTION switch, For the 1-Megohm Input, GATE time is 2
seconds at 1Hz resolution decreasing by decades to 2 us at M resolution, For the 50fY input, GATE
time Is 20 seconds at 1 Hz resolution decreasing by decades to 20 s at 1M resolution, Also, the
counter inay take up to 1 millisecond additional processing time.

3-18. A new measurement cycle Is initiated by reset, Reset is accomplished by pressing the
RESET switch, or changing the RESOLUTION switch. When the counter Isreset, the display shows
all segments of each display lighted plus all decimal points lighted.

3-19, FM Characteristics

3.20, Becausa the 5341A measures within discrete 500 MHz bands, tolerance to frequency
modulation Is excellent, Specifications are 250 MHz maximum deviation {0—500 MHz and
1.0—4.5 GHz) and 125 MHz maximum deviation (500 MHz—1.0 GHz) In center of bands; bands

overlap 30 MHz at band edges.

3-21. MAXIMUM INPUT SIGNAL POWER

. CAUTION
DO NOT exceed +30 dBm at the 5001 N conneclor, Damage to
the Internal circults may occur,

3-3
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3-22. Refer to Figure 3-2 (or a graph of input power limitations at the 56 MHz—4.5 GH2 input,

Both maximum and minimum usable input power levels are shown, ;:
Mm i
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j Figure 3-2. Usable Input Signal Values %T:_
H 3-23. The 5341A will function within specifications for input signals up to +20 dBm (2,236 volts =
- into 50 ahms). Under no circumstances should the input level exceed +30 dBm, atherwise =
= damage to the internal circuits may accur, If the input power exceeds +20 dBm, external atten- =
uation should be used. =
. 3-24. MEASUREMENT ACCUI'ACY =
- 3-25. The nccuracy of any frequency measurement is limited to +1 count in the least-signifi- =
= cant-digit plus the time base error. :—
= 3-26. CONTROLS, INDICATORS, AND CONNECTORS %
' =
- 3-27. Figure 3-3 describes and illustrates the front panel contrals, indicators, and connectars. il
- Figure 3-4 illustrates and describes the rear panel connectors and controls, =
: E
3-28. OPERATING PROCEDURES £
3-29. Figure 3-6 illustrates the operating procedures, Self-check procedures are given in Fig- —
ure 3-5. =
=
3-4 =
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POWER-ON-STANDRY toggle switch.

3. tn the STANDRBY posiinn, ac power is applied to all internal power supolies, One of the
power supplies provides de power to the Qptian 001 for continous crystal oven opur-
attan. For best accuracy with Option 001 the 5341A should be connected 1o line power
At all times so the Option 001 crystal oven is stabilized at its correct temperature. A relay
disconnucts the ather power supplies from the 5341A circuitry,

h.  In the ON position, an internal relay supplies power to all circuits including the blower
malor,

RESET pushbution switch, Resets display and Internal count 10 zero and inftiates 1 new meg-
surement, While RESET is depressed, the display shows aif segments ({5 and decimal poits
lighted 1o test the display.

RESOLUTION Hz selector. Determines resolution of the megsurement. See paragraph 3-13
for 3 detailed description, In general, the 1 kHz setting bs a good starting point.

SAMPLE RATE-HOLD contral. Adjusts the interval between measurements from dpproxinately
40 milliseconds to 10 seconds, When rotated 1o the HOLD position, past the switch detent, the
display will be held indelinitely,

AUTO-MANUAL slide switch, Inthe AUTQ position, the 5341A automatically searches through
the 10 bands and sc'ects the towest input signal frequency within ity sensitivity range at the
50-ahm input connect:., In the MANUAL pasition, the counter s restricted to measurements
within one of its 10 bands as determined by the BAND SELECT swilch, See paragraphs 3-11
and 3-12, and Frgure 3-1 tar 3 description of band ranges and averlap.

© 06 ©

BAND SELECT pushbution switch. Selects band of aperation when the AUTO-MANUAL
, switch Is in MANUAL, Each time the switch Is depressed, the band selection steps up one band
‘ from low to high. See Figure 3-1 for band ranges and overlap.

INPUT 1 M1} connectar, Input for frequency measurements from 10Hz 1o BOMHz. Shutinput
capacity is approximately 50 pF maximum. Measurements made at this input requires shat the
RANGE switch be sl to 10 H2—80 MHz. Sensitivity is 10 millivolts rms and the coupling Iy ac,

Figure 3-3. Frant Panel Comtrals and Indicatars

3-5
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RANGE switch. Selects input connectors and ranges as indicated by the black leader lines.
When set to the CHECK position, display reads 1 GHz which is the Internal dock frequency
(10 MHz) X50 added to a digital 500 MHz for 4 resultant 1 GHz display,

CAUTION

DO NOT exceed +30 diim INPUT at the 5002 N connector, Damage to
Internal clrcults may oceur,

INPUT +20 di3my MAX N cannector. Input for measurements in ihe 50 MHz to 4.5 GHz nige
s determined by the RANGE switch, Sensitivity fs =15 dBm i AUTO made, and -20 diim in
MANUAL mode,

GHr, MHz, kHz annunciatars, Indicates the units multiplier of the measurement, (The decimal
point iy correctly positioned autnmatically,

GATE annunciator, Indicates when the counter's maln gate is open and & measurement is in
progroess.

RMT annunciatar, For counters equipped with Option 011 only, Lights when counter is In re-
mote operation,

* {(asterisk or star) annunciatar, lluminates only under the following two conditions;
b In check mode, during gate time,

b. 11 signal at the 500} input is too weak 10 be acquired during AUTO but might possilily
be acquired In MANUAL.

OVEN annunciatar. Lights when the oscillator oven is heating to indicate oscillator Is na
stabilized. Four counters equipped with Option 001 anly,

ADDR annunclatar. For counters equippped with Gption 011 only, Hluminates during the re.
mate made i the Instrument is addressed,

Figure 3-3, Frant Pancl Contrals and Indicators {Continued)
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INPUT 1 MIE connector, Far Optian 02 rear panel inpuis, Same funetion as hont panel 1 ME)
connectar, (Input capacitance is dightly hlr 1er than front panel input.) Use Maodel 115934

500 [oasd on front panel 1 ML connector when using this rear panel conpedog,

INPUT 5010 + 20 diim MAX connactor, far Qption 002 rear panel inputs, Same luncion s lronl
panel 5011 connector,

INT-EXT OSC awitch. Selecty ime base source, When set to INT, the counter npetates lrom
iy Internal 10 MH2z oscillator, When set to EXT, it allows an external sine wave o BUAITR Waye
at the 10 MMz INPUT jack to operate the counter,

10 MHZ INPUT jock, Accepis external time base signal, Requirements are o 10 M2 sine waye
QF square wave at approximately 1.5 volty peak-to-peak (3 KO impedance). The INTLX]
witch st be st 19 EXT 10 sccept the external QSC input,

10 MHz QUTPUT jack. Supplies o bulfered 10 MHZz square wave output st 24 vally ek -ta-
peak or greater for use n other equipment, Ourput is TTL compatihte,

IFQUT (VIDEQ) fack. Provides an intermediate frequency signal equal 1o the diterence betwuen
the input signal and the counter lacal oscillatar signal. This signal can be wsed tor real 1ime
megsuremuents i spectrum analyzen or oscllloscopes,

DIGITAL BUS (1.0 LOAD) connector. Installed in Instrument equipped with Qption 411,
H-pin standard conhectar tor the Hewlett -Pachard Interface Bus. The * 1.0 Load” intdicates
that the 5341A presents a standard onpe-instrument-losd 1o the bus, See Section e, Part 13 for
HP-NE information, Alsa refer o "Hewlett Packard Interface fus User’s Guitle, Modely 5 J0A
and 921A,

ADDRESS switches. Installed in instraments equipped with Option 011, Usud 10 v the 5141A
talk and listen addrasses, See Section ), Part B for further details.

ADDRESSABLE-TALK ALWAYS switch, Installed in instrumemnt equipped with Opijon 011,
When set 1o the TALK ALWAYS position, the 5341A is addressed 1o TALK, i auiputs ONLY.
When set to ADDRESSADLE, the 5341A can elther recelve or aulput Informatton an the hus.
See Section JH, Part B,

Power Line madule. Contalns ac power receptacle, fuse, and printed circuitline voltage selector,
See Section 1 for instructlons for power line connection.

Ventllatlan blower scroon.

Figure J-d. Rear Panel Controby and Cannectors
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100 M2
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100 kliz
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FRONT PANEL

L 211N ]

oW W W ey

REAR PANEL

P R R N L T T I Py

Set POWER wwitch 10 ON postion,

On tear pancel, set INTEXT switch 1o INT position,

Set RANGE switch 10 CHK paositian,

Rotate SAMPLE RATE contral sipluly oun of coumercluckwise position,

[T RITTTY

§r1 RESOLUTION switchy to the lallowing positions and check tor proper display. When the
witeh Is between numbered positiom, all decimal potnts showld light amd all segmenty of each
display tube should light. The asterisk annuncistor should flash on and off with the gare fight.

RESQLUTION awltch

DISPLAY

1,000 GHiz 11 coumt
10000080 Gilz £1 coumt
10000000 GHz £1 count
1O GhHz +) count
1.00000 GHr 21 count
1.0000 GHz £1 count
1,000 GHz £1 coumt

3-8
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REAR PANEL

114

(] )

10 Hz fo 30 MMz Measurements
Sel POWER switch 1o ON position,
On rear panel, set INT-EXT switch to INT position,
Set RESOLUTION Ha switch to desired resolution, 1K i gaod starting point,

To measure frequencies at the 1 M input, set the RANGE switch 1a 10 Hz 1o 80 MHz pasition,
Cannect input signal to 1 MI) input connector, Adjust SAMPLE RATE and RESOLUTION swiich
for convenient uisplay.

50 MHz to 4.5 GH2t Measuremoents

Set RANGE switch 10 50 MKz 10 4.5 GHz position,

For automatic operation, set AUTQ-MANUAL switch 1o AUTO. For manual aperatian, set
AUTO-MANUAL switch 10 MANUAL and press BAND SELECT swiich until display indicates
desired frequency band, See paragraph 3-12 and Figure 3-1 far frequency band selections

Connect input signal 1o 506} input connector, Adjust SAMPLE RATE and RESOLUTION con-
trals for canvenient display,

Figure 3-6. Operating Procedures

R

www.valuetronics.com



Maodel 5341A
Operation

SECTION ill, PART B
OPERATION, REMOTE PROGRAMMING, AND
DATA OUTPUT (OPTION 011)

3-30. INTRODUCTION

3-31. This part of Section ] contains programming information for 5341A counters rqripped
with Option 011. Qption 011 provides capabilities to remately-program the 5341A's operating
mades and output measurement data via the Hewleti-Packard interface Bus (HP-18). Major
subjects covered in this section include; programming capabilities, bus operation, progranuning
setup procedures, pragramming, a program summary sheet, the oulput process, and program-
ming examples,

1-32, Al information In Part A of this section also applies to 5341A Qption 011 counters,

3-33. PROGRAMMING CAPABILITIES

3-34, Operation of most front panel contrals can be programmed, These are;

RANGE

RESCLUTION Hz

SAMPLE RATE (partially)

BAND SELECT

AUTO-MANUAL {combined with Band Select)

RESET
NORMAL/TEST (Self-Test switch (A1951) inside instrument). Operation of this

switch Is described In Section V.

3-35. In addition, two functions can be pragrammed which are not manually controllable,
These are:

Output Mode and Trigger Command (refer to paragraph 3-42, steps 8 and 11 for
explanations).

3-36. BUS OPERATION

3-37. Prior to attempting to use the 5341A counter with Option 011, the reader should become
familiar with the operation of the HP Interface Bus. The information is contained in separate
manuals entitled “Hewlett-Packard Interface Bus Users Guide” (HP Part No. 59300-90001,
Model 9820A and HP Part No. 59300-90002, Model 9830A),

3-1
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3-36. PRELIMINARY PROCEDURES

[}

= 1ce Bus:

=

2 STEP 1
STEP 2

: STEP 3

a1

3-39, The lollowing are the steps necessary to setup the counter for operation on the HP? Inter-

ADDRESS MODE SELECTION
et the rear panel TALK-ONLY-ADDRESSABLE switch as follows:

3,  ToTALK ONLY if the only function of the Bus system Is 1o transfer measure-
ment data from the counter to one or more Listener devices,

b. To ADDRESSABLE if counter is to be remotely programmed, and/or other
Talker devices are 10 be part of the Bus system : »d a Controller device Is
to be used.

If the TALK ONLY MQDE Is selected, step 2 need not be done. The TALK ONLY
pasition forces the counter to be addressed to Talk, so that whenever the Bus s
in the Data Mode, it will output its measurement data if there is at least one
addressed Listener, It cannot receive program codes in this mode, it cannot be
unaddressed from Talking by a Controller,

The TALK ONLY made is narmally used without. a Controller device connected
to the system and all Listener devices must be put into the Listen Only mode,
There may he only ane Talk Only device per Bus,

The ADDRESSABLE mode requires the use of a Controlle, device to perform
the addressing operation so that the counter can be addressed to Listen to re-
celve its programening codes and addressed to Talk to send its measurement data.

ADDRESS ASSIGNMENT

If the Address Mode selected in step 1 is ADDRESSABLE, the counter’s Bus
Addresses {Listen and Talk) must be established by selecting its address codes
and setting the rear panel ADDRESS switch A5, A4, A3, A2, and A1 to carre-
spond with Table 3-17,

The ADDRESS switches may be set to any value (except 11111) shown in Table
3-1. The choice Is arbitrary except for considerations of: ease of use, accessi-
bility on the controller device, compatibility with application software and, con-
flict with other devices. If an application software package is being used, choose
the address used by the program,

INTERCONNECTING CABLES
Connect the counter to the other devices using Bus cables as follows:

(Méf.i‘é}ﬂm HP PART NUMBER
1/3.28 10631A
2/6.56 106318
5/1.64 106310

The cable has a "piggyback” connector on each end so that cables can be added
to a device which already has a cable connected to it. The connectors are pro-
vided with lock-screws to secure them to the instrument and 1o each other.

[} |
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Fabie 31-1. Progrem Summary Sheet

Group

1.

2,

3.

10.

NOTE: Send One Code Pair From Each Group

Programmed Funclion and Setting ASCIl Codes
Range
9, SOMMZWOASGHZ (500} ..o oo iiiiininss 10
b, WOHZWBOMHZ(IMIY ....cevvveus e I
P 1 7« S T 12
Resolution
3. THZ o it bbb e e i8
b, 0HZ .o e e innrenes e El
. 1W00Hz .vvvvvvivine, St rreree ey £E2
d, TkHz .o e v reieeee E3
e, WkHz .....c.oivvnntes. Ch e bareerrrrreene E4
[ 114 'Y = Cr e eeaer et E5
B 1MH7 ....... b re e, £6
Band Select
3. 50—545MHz ..... e st Bo
b, 515—B50MBZ ....cvvirvirrrerrons Ferernaen Bt
c. 765—1050 MHz ......... e ek e . 82
d. 105—1545 M .. oiiviinnnn et Cererene 83
e, 1515—2045MHz ... .ovvhh P e e rreerasaran B4
f. XN5—2545MHz ......... Chveraeeary 85
g 2515—3045MHz ....iiiiieiiinns, bererrias 86
h, 3015—3545MHz ............ N 87
b 3515—4045MHz .......... Cerbreererrrreres . B8
jo 4015—=4545MHz ......... RN R B9
k., Autlomatic ........iiien0ies Phbrreresarieas B?

Sample Rate

*a, FrontPanelCantrol . ......ovveuinennnans M@
b. Fast{nodclay)..... N M1
c. Hold-A (delay after igger) ..... Cerereesaes M2
d. Hold-B {measure on trigger) ... vvvvenennnen . M3
Internal Self-Test
3. Tost ooiiiiiinienns Cr e rreere by 5
*h, Normal .......cviihinen beberasrrenans N
Trigger .......ov0ns e beverreraeeas Freeiees T
Preset ooneieninninnenans Civeareses berrrreenaaans P
(sets all ather functions to starred (*)
setting or condition, )
Reset .........oo0veneen Cearheesrananes R
Qutput Made
*a. QONLY IF. Hold in output phase only i
addressedtotalk ........ ferrerreaeaeen v 8]
b, WAIT. Wait in output phase after each measure-
ment until result is outputted, ............... w

POWER UP/PRESET

POWER UP cause> PRESET (ASCH P}, Local, Non Talk,
Non Listen. PRESET Initializes program code set to all
starred value (*) conditions: 18, €3, B, M@, N, O.

www.valuetronics.com
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‘ In order 1o ensure proper operation af the Bus, wo rules regarding the 1otal
length of Bus Cables connected together mus' be observed. These are:

1. Thetotal length of cable permitted to be used In conjunction with ane Bus
System must be less than or equal to 2 metres times the number of devices
connected together,

2. The wotal maximum length of cab,e must not exceed 51-fect,

Restriction (1) implies that there may be up to 4 matres of cable between the
first two devices (2 units x 2 metres/device = 4 metres), Additional units may be
added using 2-mutre cables up to a tota’ of 8 units (B unkts x 2 metres/device +
16 metres) using one 4-metre and six 2-matre cables (4 + 6 x 2 = 16), A ninth de-
vice could be added using a 1-metre cable (4 + 6x 2 + 1 = 17) and still comply
with Restriction {2). If more than nine devices are to be connected together,
shorter than 2-metre cables must be used between sume of the devices. For
example, 15 devices can be connected together using one 4-metre and thirteen
1-meire cables (4 + 13 x 1= 17). Other combinations may be used as long as bath
of the requirements of Restriction (1) ind {2) are met, In making calculstions,
don’t forget 10 count all the devices including Controllers,

There are no restrictions as to the ways varicus cables may be connected to-
gether, It s recommended that no more than three or four piggyback connec-
fors be stacked together on one davice as the resulting cantilevered structure
can exert farce on the panels of the device where the connector is mounted and
could cause physical damage.

The configuration may be linear (all cables connected end-to-end) or in a star
' all cables branching out from a central point or any combinatior. of the above,

3-40. PROGRAMMING

341, DESCRIPTION, Programming of the 5341A Is accomplished by sen-".ng a sequence of
program codes to the counter via the HP Interface Bus, Because of the Bus structure, the counter
must be designated as the device to rece) ‘e the l.-rogram codes. This s accomplished by address-
ing it to Listen, To complete the remote programming process, the counter must be tald 1o re-
spond to the programming codes Instead of its lacal contral, by swiching it to Remote conirol.
This Is donhe by the combination of a Bus Remote Enable and Addressing the counter 1o listen,
Generally, the remote operation of the counter is similar to operating the counter from its front
and rear panel contrals, with a few exceptions as noted in the following description uf remote
programming,

3-42, PROGRAMiAING PROCEDURE. The following are the steps necessary to _mpletely
determine the 5341A operating modes, using the remote programming codes:

STEP 1 Put the Bus inta the Remote Enable state by sending the Remote Enable Com-
mand {set REN low).

NOTE: The technique for sending the Remote Enable command Is a function
of the particular controller devices (f.e., calculator, computer, elc.),

STEP 2 Address the 5341A ta Listen by sending the Listen Address assigned to it during
B setup, (The Listen Address switches the 5347A to REMOTE and the "RMT” indi.
cator will be on.)

3-13
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STEP 3 RANGE SELECT
Select the desired range by sending one of the following pairs of codes:

PROGRAMMING CODES
RANGE ASCI) OCTAL
*50 MHz 10 4.5 GHz (501)) [t 111,000
10 Hz 10 80 MHz (1 MY i 111,061
CHK (check) (no signal should be 12 117,062
applied 1o the 50 MHz—4,5 GHz Input) '

*See STEP 4
Range selection s related directly to the front panel control,

STEP 4 RESOLUTION SELECT
Select the desired resolution by sending one of the following palrs of codes:

PROGRAMMING CODES

RESOLUTION ASCII QCTAL
1 Hz En 105,060
10 Hz E1 105,061
100 Haz E2 105,062

1 kHz £3 105,063 0
10 kM2 Ed 105,064
100 kHz E5 105,065
1 MHz £6 105,066

Sce STEP 9

STEP 5 BAND SELECT
Select the desired band by sending one of the fallowing pairs of codes:

PROGRAMMING CODLES

BAND SELECT ASCl OCTAL
*50-545 MHz Bo 102,064

515-850 MHz L) 102,061

765-1050 MHz B2 102,062

1015-1545 MKz B3 102,06)
1515-2045 MHz ' B4 102,064
2015-2545 MH 2z B5 102,065
2515-3045 MHz B6 102,066
2015-3545 MHz B? 102,067
3515-4045 MHz 3o 102,068
40154545 MH2 B39 102,069
Autorr atic Bi 102,077

*See STEP 9

A Band Select code programs the counter into the manual mode of operation
and into the selected band. Automatic (ASCI:B?) prograias the counter into
automatic search,

3~14
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. 0 STEP 6 SAMPLE RATE —
= Select the walt time hetween measureiments by sending one of the following =
3 catle sequences: =
= B
= PROGRAMMING CODES E
&
= SAMPLE RATE ASC) OCTAL E
*a.  Front Panel Contnl M@ 115,060 —
2 b, Fast (no delay) M1 115,061 [
E c. Hald A (delay afier trigger) M2 116,062 [
a d. Hold B (measure on trigger) MJ 115,063 [
— E
A *jee STEP 9 =
_ 4, Front Panel Control (ASCII M) — In this moade sample rate Is determined =

by the frant panel sample rate cantrol, Front panel HOLD can be in effea
and the Instrument will not obey a Trigger (ASCH T} command,

b, Fost (ASCH M1) — When In sample rate fast, there s no defay between mea-
surements, The counter can process and output up 1o approximately 1000
meusurements per second with a fast gate time, The front panel display
could Llank out if the gate time is very fast, but the counter will cantinue
to output data, The measurement time can be approximated as follows:

5: W e SR LU |

R DTN e e ) e e

GATE TIME GATE TIME
RESOLUTION] o Mz TO 4.5 GHx INPUT | 10 Hz TO 80 MHz INPUT

i 1T MHz2 20 us 2
T 100 kHz 0,2 ms N s
E 10 kHz 2,0 ms 0.2 ms
x_- *1 kHz 20.0 ms 2.0 ms =
N 100 Hz 0,28 0 ms
10 Hz 2.0 0.25

1Hz 20,0 5 205 =

2

HOLD-A (Delay after Trigger) ASCII M 12 = Remote Hold-A Is a combination
ol Hold and a delay determined by the front panel Sample Rate control,
Alter receiving a Trigger (ASCH T) command, the counter will wait from =
0t 10 s befare making another measurement, A Reset cammand will cause
a measurement without delay,

d.  HOLD-B (Measure on Trigger) ASCH M3 ~ Remote Hold-B programs the
counter to take a measurement and wait until o Trigger (ASCII T) or Reset
command appears,

{ F LI

STEP 7 INTERNAL SE! ¥-TEST

The Internal Self-Test command Is related directly to the internal self-test switch
A1951 located inside the counter on the A19 Processar Assembly,

[ A

NOTE: This command must be used for diagnosis of the counter only,

3-1.
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Operation
When dina sell-test imade, the data output format changes, Refer to Talles 1-2 o
and 3-3 fae typical outpur formars.
PROGRAMMING CODIS
INTERNAL SELF-TEST ASCH OCTAL
*Normal N 16
*Tuos) 5 12}
*See STEP Y
For the Test {ASCIES) command 1o be effective, the following conditions sy
exist:
Resolution: 10 kiHz, 100 kidz, or 1 MiL,
AUTO/MANUAL: MANUAL
Range: Chuck or 50 MEH2—4.5 G2
STEP B OUTPUT MODE SELECTION
The counter may be directed 1o hold 4 measurement until outpuited or 1o con-
tinue making measurements and output only if asked to, by sending ane of the
fallowing codes:
PROGRAMMING CODE o
OUTPUT MODE ASCII OCTAL
Only il Addressed 0 1h¥
Walt Until Addressed W 1Y
*See STEP Y
STEP 8 PRESET
PROGRAMMING CODE
PRESEY ASClI OCTAL
Preset p 120
The Preset command Inftiatizes program code set to all starred value (*) con-
ditions, which are; 19, E3, B2, M, N, autput made 6,
STEP 10 RESET
PROGRAMMING CODE
RESET ASCII OCTAL
I Reset R 122
The Reset cammand programs the counter ta begin a new search and measure-
ment cycle, A Reset condition nccursif any of the following commands are given: ‘
P, N, Q, 18 through 13, Ed through EG, and B@ through B?
Resets do cause the counter to go into the Power Up/Preset conditions,
3-16
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PROGRAMMING CORE

TRIGG

ER

ASCIl

OCTAL

Trigger

T

124

The Trigger command affects the fnstrument when 1t is in Remote Hold-A or
-3, The command is noystored, therefore it must be given while the instrumem
is bolding. A Trigger cammand is ignared if the counter is searching, measwring,
or aulputting.

A stmplitied flowchart nf 1the 5341A operation is shown below,

a.

3-43, 5341A Counter Respanse to Bus Commands

3-44, The 5341A obeys three bus commands, which are:
ASClI

AAny

(L T AT

]

B AN

MEALURI

e

LAREINS

TPy
Mt

ey

Hitmn

,,

¥

ST

SANELE
[P {]

]

"::.'.':::'
|

ONLY I {ASCII O), The 5341A will autput each measurement if it has been
addressed 1 talk, If not so addressed, It bypasses the entire output phase

ol its operating cy

cle.

WAIT (ASCII W). The 5341A will make a measurement, then wait entil it
s addressed 1o TALK, As soon as it s so addressed it will output ano con-
tinue 10 SAMPLE RATE phase, The 5341A daes not pull SRQ at the ernd of
the measurement, The Service Request (SRQ) Hine s not used by the 5341A.

Bus Command

1. GroupExecute Trigger (GET)
2. Go Ta Lacal (GTL)

3, Local Lockout (LLO)

SOH
oC

OCTAL

10

01
2
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Group Execute Trigger (GET), GET s an Addressed Commaad, therefore it affects only
devicos that have been addressed 16 listen,

Gioup Fxecute Triggor can start a simultancous action by several devices on the Yus,
The SI1A accepts GLT when ATN |- low and will act upun [ts recelpt in the same manner
as 2 rlgger (T) command, To execute GET use

CMD 2 listen Addressy  CASCH 8

Ga Ta Local (GTL). The Addressed Cammand GTL pravides a convenfent wiay fa relurh
controi of selected devices 1o the system operator. GTL allows the aperator to perform
tasks that cannat be dane solely under remote control, The statement for GTL Is

CcMD ¢ CListen Addressedy  ASCH SOH) "

Local Lockout (LLO). Local Lockout s 3 universal command, All respanding devices in
a bus system will obey a universal command when it s Issued whether they are ad-
dressed 1o listen or not, Thus the controller does not need ta address devices on the bus
before sending a universal command,

Local Lockout (LLO) disables the front Pnnel RESET switch so that the unit will remain
under remate control even If the switc's Is pressed, LLO prot - the nsirument from
an accidental return to lacal contral during system aperation, To execute the local lock
out command use the statement

CMD "ASCH DCY"

Once the 5J41A has been given the LLO command, it can return to local control if any
of the following conditions exist:

1. REN High
£ Go Ta Local {GTL) command
3, Power Up,

PROGRAMMING NOTES

All remate programming codes and commands are only effective If the counter s in
Remaote,

The order of steps 3 through 8 is arbitrary, A new programming sequence may omit any
one or more of steps 3 through 8, The previous value will remain in effect, Il previovs
value has not been sent, the counter will assume [ts respective PRESET conditie 15
{starred * condition),

Switching 1o Local does not alter the stored codas, except Band Select (B0 thiough BY),

The counter will ignare invalid codes sequences, Example: EB, B11, M5, 14. An exception
is 13 which performs the same function as 11,

Bus Commands (GET, GTL, LLO) can only be given when the bus is in the command
mode (ATN Low),

Pawer-Up restores the Preset conditlons (B?, £3, 10, N, Md, 0), switches the 5341A 1o
Local and unaddresses (Talk and Listen) the counter,

Both an alphabetic and a numetic (or ather nonalphabetic) character must be sent as
a code palr,

Any ASCII code group other than those listed will be ignared by the counter,
OUTPUT PROCESS

3-47. When addressed to TALK, the 5341A outputs according to the program (Local or Remote),
provided there is an addressed listener on the bus, The transfer routine, necessary for passing

Y
Y
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Information on the data lines, cannat be started unless there iy bath an addressed listener and
tatker on the bus, The listener must be able 1o recognize LF (Hne feed) as the end of the 5341A"
output data, As soon as the Listener accepts LE (sets DAC high) the 5341A leaves the oupin
phase and cantinues through Bs operating cycle,

13-4, The output chiracters, their description, and the arder In which they ae outputted are
shown in Table J-2,

Fable J-2 5M1A Qutpat Coede 5o

ORBER

OUTPUTTED CHARACTER DESCRIPTION

i 8 Space

2 -9 110 3 digin may e outputted depending on the input signal anid
tesalution

3 . Becimal potm

4 -4 0 10 9 digits may be outputted depeading an the inpat sighal and
tesalytion

§ L Exprenent Identifler

b | Exponent Sign

7 3,6,0r 9  [Multiplier

] CR Carriage Return

] LF Line Feed (used as word terminator}

3-49, When the 5341A s in the Self-Test mode operation, the output code set iy as shown in
Table 3-3,

Table 3-3. Self-Tew

ouThurEn | CHARACTER DESCRIPTION

1 § Selt-Tost

2 0-9 110 3 digits may be outputted depending on the input signal wnd
resolution

3 » Decimal polnt

1 0-9 010 5 digits may be outputted dependiag on the input signal and
resolution

5 L Exponent ldemifier

6 t Exponent Sign

7 3,6,0r 9 [Mubiplier

4 , Comma

9 0 or 1 {Note 1) |High Level Peak Detector

10 . Comma

11 0 ta 1 (Nate 2} [Low Level Peak Detector

12 R Comma

13 Oor) Frequency Discriminator

14 CR Carriage Return

15 LF Line Feed

NOTE: 1) High Level Peak Letector = 1 indicates Mixer {A1) output to be at approximately +6 dBm,
2} Low Leval Peak Detector = 1 indicates Mixer (A1) autput to be at approximately -1 dBm,

www.valuetronics.com
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3-50, PROGRAM EXAMPLE (9030A CALCULATOR)

3=51. Listed helow is an example of programming o 9030A Calculaar (used as a controller) 1o
control o 53IA Hectronie Counter, The functions perforimed are as follows:

d Program S3:HA into Remote and Check,
b, Program Calculmtor to receive and siore data from counter,
¢ Program calculator to accept and print 10 counter measurements,

3-52, EQUIPMENT SET-UP
A Meges THIA counter with Optlon 011,

bo Slodel #d30A calculwor with 594054 Qption 030 MP-)1 Calculator Intetlace and 1127213
Extended 170 ROM,

¢, Mol g 9860A Calculatar Printer,

3-53 EMDADRING THE PROGRAM. Load the pmi;mm into the calculator, (Refer tothe calculator
instruction manual tor procedures,)

3-54. RUNKNING THE PROGRAM, To run the pragram push the RUN and EXECUTE keys. The
printout should compare with the calculator printout shown below:

PROGRAM LISTING

Poobom =i MIBLT ST v ot Tod ) ghBRESS s by L1l HRDFESS 20D b Rt
VAU OO T FU T D Ty FERHGE LI RECOLUT IOHE 102 )

e TR P R

" ry? u?mg VHLT-TEHs 9340y TALE QDPFE NSy 235080 LPSTEN DpREESS

VRN I O

oA RESE VR 10 FEAREINE TH 0 Lowp

AT SR N A TV R Y

SR RUCE FREON UUET LS aUSH LS CARD e FAORNAT s cFREE FCRM o THTO YARIDELE B
WETER 43

i) Pt anHnT FIR PEIWVRUL S FEOATLHG EFRIHY HITH 2 BIGETS WAFFEF RECHIML Painr
FiooFoogy :

120 REN B THY THE VYALUE 9F TN YARIARBLE b

Fal FRINY | ‘

Vhoo FEH FRD OOF THE LOIP Fok TEH FEADINGS -

P59 HEWT )

1o FRINT "EHD UF PROGEAN"

171 FPIHY

VaEy LHD

HIEYOWE 4):
L ANABURYE )
L MOOgYOE 1By
SIRHONNEE @
LA NE 9%
IR E 04
R TUTI T T2 T TS WY
CInURBLE 0y
CIogBgLE v
SAUHBDBLE Oy
LD T PROGRRN

e i U ———
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. 3-55,  53A HP-1B VERIFICATION PROGRAM (9825A CALCULATOR)

J=G6, The L1 veritication prograny sests many ol the programmable operating modes o
the Imstrument, The tollowing meades e exerched; CHECK e seloction, RESOLUTION
selection from 111z to 1 M2, BAND selectinn hom 0 1o 4 GHz, SAMPLE RATE selection, Tl
ger command, QUTPUT maddes, internal Solf-Test mode, and the Univernsal cammuands: Group
Execute Trigger, Go Ta Laocal, and Lacal Lockout,

=57, EQUIPMENT SLT-UP. To run the program, hey into the 95254 Zalculator (which has
the J21A GEN 1/Q, EXTENDED 170 ROM and the 98034A HI- I Interface) the program given
[0y the listing. Record the program an a cassette for iuture use, Connect the S80304A 113 Intet-
face to the HII connector on the rear panel of e 5341A, (Make sure that the 98034A 111
Interface i set 1o a select eode of 7.) Serthe rear panel address switches an the 5341A 10 A5-=1,
Ad=ll, Ad=0, A=), Al=l, and select the addressable mode. Set the 5341A front panel cantrols
4 follows: 1 MH2 RESOLTUION, SAMPLE RATE full counterclockwyire findximum e},
AUTO made, and .05—4.5 GHz RANGE,

3-58,  The program will go through a serfes of 10 different tests, At the end of each test, the
calculator printer will print o CHECK POINT number. The operator should visually check the
5341A display for the actions and results which are described for the particular test, The lol-
lowing paragraphs describe each test;

3-59, TEST 11 Test 1 s an Initinlization step, If the 5341A has been selup aecording to para-
graph 3-57, the display should read 0, MHz and all ather annunclators shauld be oil, Pross
on the 9825 to perform Test 2,

D 3-60. TEST 20 This test addresses the 5341A ta listen and sends the codes to cause it 1o Bo
to CHECK made, 1 Hz RESOLUTION, and front panel SAMPLE RATE contral, For ApProx|-
mately 20 seconsds, The 5341A's display should read 0,000 kMHz and the GATE, RMT, ADDR, and *
annunciators shauld be lighted (since the 5341A prescales by 20, it takes 20 seconds to achieye
1 Hz resolution), After 20 seconds, the 5341A should display 1,000000000 GHz. After verifying
proper operation, press (. o go to Test 3,

3-61. TEST 3: This test programs the 5341A 1o measure the 1 GHz CHECK sigral with reso-
lutons that vary from 10 Hz to 1 MHz in decade steps. Each time the calculator hoens, o new
resolution code Is sent. Verlfy that the resolution changes as expected, Press . 1o
perform Test 4,

3-62, TEST 4: Test 4 programs the varfous bands of the 5341A starting with the 0 band and
ending with the 4 GHz band, The 5341A displays the LO [requency for each band, Each time
the calculator beeps, a new band select code fs sent. Verlly that the 5311A display 0. k.,
300.000 MHz, 750,000 MHz, 1.000000 GHz, 1.500000 GHz, 2.000000 GHaz, 2.500000 GHz, 3.000000
GHz, 3.500000 GHz, and 4,000000 GHaz.

3-63, TEST 5: This test puts the 5341A in HOLD and then sends four trigger commands, After
each trigger, the measurement result is read into the 9825A and printed on the printer. Verify
that after pressing CONTINUE, the 5341A GATE light remains off. After approximately 4
seconds, four trigger commands are sent {indicated by beeps from the calculatar) and the 5341A
GATE light should mamentarily light after each. Verify that the printer output reads 1.000000
GHz +1 count. Press {u_,‘.;,; to advance to Test 6,

D 3-64. TEST 6: Test 6 sends the Group Execute Trigger (GET) command to the caunter. When
CONTINUE is pressed, verifly that the 5341A GATE lamp lights momentwrily and that the printer
prints 1.000000 GHz *1 count.

3-n
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355 TEST 7: The 531A Iy programmed to the WAIT UNTIL ADDRESSED output mode .
teode W), A trigger command is sent 1o the 5341A and a measurement is made, In the ONLY I
ADDRESSED output made, this measurement would be Tost unfess the 5341A were addressed
to Talk befare completion of the measurement, In the WAIT UNTIL ADDRESSED mode, the
measurement s saved until it is addressed 1o output {of course, new measurements are hot
made until the old measurement is output), After the trigger command s sent and 2 measure-
ment taken, the calculator walts for approximately 7 seconds, The measurement is then read
into the calculator and printed on the printer, Verify that the printer prints 1,000000 GHz 11
caunt, Pross ',..,,.,W,‘] o perform Test 8,

3-66, TEST B¢ Test B exercises the Local Lockout capability of the 5341A, in the first part of
the tost, the calculator requests the aperator to pur.ﬁ the 5341A's RESET pushbutton which
causes the 5341A to return to tocal front panel control, (ADDR should remain lighted since the
5341A has not been unaddressed,) After verifying that the counter is under frant panel control,
yress CONTINUE, The program now puts the counter under remate contral and sends the local
ackout universal command, Pushing the 5341A RESET now has no effect and the counter re-
malns under remate control,

3-67, TEST9: Test 9sends the Ge To Local universal command, When CONTINUE Is pressed,
verify that the RMT light goes cif. Verlfy that the counter is under front panel contiol, Press
) to perform Test 10,

/
UL LT )
LY

3-68. TEST 10: This test puts the 5341A Into the diagnostic test mode (code 5) and causes
the HPD, LPD, and FD qualifiers to be displayed. The program reads the display and prints out
the values of the three qualifiers. Verify that HPD, LPD, and FD are all equal to one,

3-63. END OF TEST, Alter completion of Test 10, the calculator returns the HP-1B to local
and addresses a nonexistent instrument which effectively unaddresses the 5341A. The RMT
light and the ADDR light should both turn off. The calculator displays END OF TEST,

3-70. If the 5341A fails any test, check that the address switches are set as described in para-
graph 3-57, Using a 59401A Bus System Ana.yzer, verify that the proper codes are coming fram
the 9825A interface. Refer to 5341A HP-18 Troubleshooting in paragraph 5-50,

3-22 .
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SECTION IV
THEORY OF OPERATION

4-1, INTRODUCTION

4-2. This section cavers 5341A thueory of aperation on a block diagram level as well as 1o the
component level an #3ch assembly,

4-3, SIMPLIFIED BLOCK DIAGRAM DESCRIPTION

4-4. Figure 4-1 1s a simplified block diagram of the 5341A. The 5341A uses the heteradyne
conversion technique to translate the unknown microwave input signal down to a lower fre-
quency signal which is within the range of the low frequency counting circults, This is accom-
p..shed by mixing the unknown frequency, (,, with an accurately known frequency, lio, to
praduce sum and difference frequencies which are sent to an IF Amplifier whose bandwidth
Is such as 1o pass only the difference frequency Iy-fLg. The difference frequency Is counted
by the low frequency counter, The control circuitry then adds the local osclllator frequency,
‘O to the counted frequency and displays the unknown frequency iIx=lLoHL o=l on the
5341A's display,

toort ALY IREAR PANLL)

X L0
I )
t / ' o LOW FREQUENGY
—— " 3 B - ' ’
»—»  MER IF AMPLIFIER COUNTER
f IS

SWITCHADLE v

PIN DIODE e

FILTERS [ SIGNAL

N DETECTOR

Yk BOO My

ket ‘

T

HARMONIC FILTER
GENERATOR CONTROL,
1 500 My 10 MH2
MULTIPLIER |o=] TIME BASE
~
CONTROL

Figure 4-1. Simplified Block Diagram
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A=5. The local oscillator frequency, 11, b generared by first muliiplying the time base to 500
Mz (the handwidth of the IF amp ifer} and then passing this signal through a harmanis gener.
aar. The vutput of the harmonic Renerator, conslsting uf Integer multiples of 500 MMy, gous
to a matrlx of switchable pin dlode thin film filters whose pass bands are centered on muliples
of 500 MHz. The lacal oscillator frequency I selected by activating one of the filter sections,

-6 In autamatic aperation, the 5341A beging with the Jowest local osclllator frequency and
Incexes 10 high local osclllator frequencies, When the signal detector detects the presence of
0 difference frequency in the range of 15 MHz—540 MHz, the Filter Control stops indexing
through the bands and the measurement i made, Otherwise, the Filtar Cantrol selects the noxt
higher local oscillator frequency and the process [s repeated, For example, If a 2,35 CM» yp.
known were applied 10 the 5341A, the 500 MHz LO would be mixed with it to produce 4 1,85
GHz difference frequency, Since this |s beyond the bandwlidth of the IF amplifier, the Con-
troller selects the next local oscillatar frequency. This pracess is repeated untll the 2.0 GHz
local oscillaor Is selected. In this case, the diffnrence frequency of 350 MHz iy within the band-
width of the IF amplifier. The signal detector detects this, causes indexing to be stopped, and
the measurement is made.

4-7. The difference frequency Is available at the rear panel AUX OUT Cannector, Since the
heterodyne canversion pracess retains all the AM and FM of the original microwave signal,
the difference frequency oulput may be used to measure the AM and FM on microwave signals
using low frequency oscilloscopes and frequency discriminators,

4-8. OVERALL THEORY OF OPERATION

4-9. Input Circults, Figure 8-5, is a detalled overall block clagram of the 5341A. Twa input
channels are avallable; a high Impedance input for signals in the 10 Hz to 80 MHz range and a
5081 input for stgnals In the 50 Miz to 4.5 GH;z range,

4-10, Signals coming from the high impedance [nput are passed through the A12 80 MHz
Amplifter Assembly which amplifies the signal and prescales the signal by two, The autput of
A12, which Is in the range of 5 Hz to 40 MMz, goes o a muliplexer on the A4 Proscaler Assembly,
When the front panel RANGE switch selects the high impedance input, the A19 Processor
switches the mulliplexer which routes the signal from the high impedance input to the A8
Counter Assembly where it Is counted and displayed,

4-11. Al signals at the 501} input are applied to the A1 Mixer Assembly, The fnput signal is
mixed with a local oscillator signal from the A1 switchable Filter, Filters on A1 exclude the
sum frequency and only pass the difference frequency, One of two filter sections on A1 is
selected: a 250 MHz low pass filter or a 500 MHz low pass flter. The reason for the 250 MHz
fiiter Is due to local oscillator feedthrough when using 2 500 MHz lacal oscillator frequency.
Since a 500 MMz IF Is used, feedthrough from the 500 MHz local osclilatar would be detected
by the signal detectors and erroneously indicate a countable signal. To avoid this, the 500 MHz-
1 GHz band Is divided into twa bands: a 500 MHz—750 MHz band and a 750 MHz—1 GHz band.
In these two bands, the 250 MHz bancwlidth filter on A1 s slected,

4-12. - Local Oscillator Generation. The output of the A2 Switchable Filter is one of the follow-
ing local oscillator frequencies; 500 MHz, 750 MHz, 1,0 GHz, 1.5 GHz, 2.0 GHz, 2.5 GH1, 3.0
GHz, 3.5 GHz, and 4.0 GHz, For the Option 003 5341A, the A2 switchable filter is replaced vith
the A2 High Pass Filter whose output is 500 MHz, 750 MHz, or 1.0 GHz.

4-13. The local oscillator frequencles are generated in the following manner; the 10 MH:, our-
put of the A11 Qscillator Buffer {s multipled to 50 MH7 5y A9 and then to 250 MH; by /8. The
A6 250—500 MHz Multiplier mutliplies this signal to 500 MHz and supplies 500 MHz to the A2
Switchable Filter, the A3 Doubler, and the A7 250--750 MHz Mulhiplier,

4-2
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A-14,  The 500 MHz signal at A2J1 drives a step recovery diade on A2 which genorates har-
maonjcs af 500 MHz, The A2 Switchable Filter selects the 1,5 GHz, 2,0 GHz, 2.5 GHs, 3.0 Gy,
3,5 GHz, or 4.0 GHz harmaonic by switching the appropriate hlter section,

4-15.  The A3 Doubler Assembly multiplies the 500 MHz by 210 provide a 1.0 GHz output. A
multiplexer on A selects elther this 1,0 GHz signal or a signal from the A7 250—750 MIH»
Multiplier.

4-16,  The A7 250—750 MHz Multiplier multiplies the 250 MMy signal from AB 1o 750 Miz. A
multiplexer on A7 selects efther a 750 M4z output or @ 500 MHz output, The 500 MH2 signal
originated on the A6 250—500 MHz multiplier,

A-17. The A10 Switch Drive Assembly contrals selection of the local oscillator frequency
under the control of the A19 Pracessor Assembly. For local osclllator frequencles greater than
ar equal to 1.5 GHz, it selects o particular thin-fHim filter section on the A2 Switchable Filte:
which filtc 5 out all but the selected harmonic of 5060 MHz. For the 500 MMz, 750 MHz, and 1.0
GHz LO signals, A0 controls multiplexers an A3 and A7 to seiect the LO of interest, In the 1.5
GHz Optian 003 5341A, the A2 Switchable Filter is replaced with a high pass filter and only the
500 MHz, 750 MHz, and 1,0 GHz local osclllator signals from A3 are used, The A10 Switch Drive
also contrals filter selection in the A1 Mixer Assembly by enabling the 250 MHz bandwidih
filer for the 500 MHz and 750 MHz LQ's and the 500 MHz bandwidth filter for all other LO's.

4-18. IF Amplifier and Detector, The output of the A1 mixer Is a signal in the 15 MHz 1o 540
MHz range. This signal goes to the A5 IF Amplifier-Detector for wideband amplification and
qualifier generation, Delector circuits on A5 detect power level and frequency range and
generate three signals which are sent back to the A19 processor as qualifiers [n the operating
algorithm of the instrument. These qualifers are FD {Frequancy Discriminator), FAPD (High
level Peak Detectar), and LPD (Low level Paak Detector), If the qualifters indicate a signal of insuf-
ficient amplitude or an out-of-band signal, the A19 pracessar commands the A10 switch drive
to select the next higher local oscillator signal. This pracess continues until the qualifiers indi-
cate a countable signal,

4-19, The 15—540 MHz oulput of A5 goes to the A4 500 MHz Prescaler where It Is prescaled
by 20 and sent to the A18 Counter Assembly.

4-20. Since the IF has been prescaled by 20, the gate time generated in the A17 Time Base is
extended by 20 1o get equivalent direct count resolution, This means that if 10 Hz resolution fs
selected on the front panel and the 500} input is used, then the gate time will be 2 seconds in-
stead of .1 secand, If the high impedance Input Is used, the signal Is prescaled by 2 so that 10
Hz resolution Is achieved In .2 seconds of gate time.

4-21. AUTO MODE. In AUTO mode, the A19 Processor begins the search algarithm by
selecting band 0 (50—545 MHz) and checking the FD, HPD, and LPD qualifiers for a countable
signal. Local uscillator frequencies from 500 MHz to 4.0 GHz are then selected until a count-
able signal s detected. To Insure that a valid acquisition has been made, the algorithm specifies
that after the first acquisition, the counter is reset and the search begins 2gain. If the signal s
again acquired in the same band, the IF Is then measured and the frecuency Is displayed.

4-22.  MANUAL MODE. in MANUAL made, the LO frequency selected by the BAND SELECT
switch is displayed by the counter unless there Is a countable signal in the band, in which case

the unknown frequency Is measured and displayed, Two signal acquisitions are not performed
in MANUAL,
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=23, CHECK MODE, When the CHECK made of aperation Is selected, the 5341A displays
1,0000 Gz with the resolutton determined by the RESOLUTION switch, Far CHECK made,
the A10 Switch Drive solects the 500 Mz bandwlidth tilter on the A1) Mixer, regardioss of LO
frequency, When the 500 MHz local osclllator is selected, 500 MH2 feedthrough from the mixer
will e of sufflcient amplitide 10 be detected by the detectors an the A5 IF Amplifier-Detector
Assembly. The counter stops indexing the LO and makes a measurement oh the 500 M2 feed-
through, Since the pracess stopped indexing on the 500 MH2z LO, It adds the counted 500 Ml 1z
IF 10 the 500 Mi!z LQ and displays 1.0 GHz. Cansequently, CHECK mode not only tests the
aperation of the low frequency counter and prescaler, but also the IF detectars and the 5341A'
measurement algorithm,

A-24.  INTERNAL TEST MODE., When the internal test switch on the A19 Processor board
Is in the TEST position, with the counter in MANUAL made and RESOLUTION Is eithar 10 kHz,
100 KHz, cr 1 MHz, the 5341A displays the three qualifiers detected by the A5 IF Aniplifier
Detector, The least-significant-digit of the qualifier display is FD (Frequency Discriminatar),
the most=significant-digir Is HPD {High leve) Peak Detectar), and the middle digit is EPD (Low
level Peak Detector), These qualifiers are displayed tn addition to the LO frequency {in absence
uf a countable signal) or iInput frequency,

4-25. HPD will be a 11 the input signal_level is greater than -15 dBm and must be 1 for 3 sig-
nal to be measured in the AUTO made. EPD will be a 11 the input signal tevel is greater than
-20 dBm (~30 dBm typical) and must be 1 for a signal 10 be measured in MANUAL made. FD
will be a 11f the IF is in the range of 15 MHz to 540 MHz and must be 1 for a measurement to he
made in AUTO or MANUAL. If the counter is in AUTO mode and the qualifier display is 011
(HPD=0, LPD=1, FD=1}, the counter will display zeras and the asterisk (*) will light indicating
that there Is a signal of sufficient amplitide to be counted in MANUAL mode but not in AUTO
mode,

4-26. A1 MIXER MODULE ASSEMBLY (05341-60001)

4-27, The A1 Mixer Module Assembly (Figure 8-6) consists of input Switch A1A1, Mixer ATA2,
and IF Filter/Amp A1A3, The local oscillator signal from A2 comes in at A1)2 and mixes with
the unknown input frequency, from A1)5, on the A1A2 Mixer Assemhly, 2 ZEROQ BAND contral
signal from the A10 Switch Drive routes inputs in the 50 MHz-—~540 MHz range around the mixer,
The 250 MHz BW IF control signal from A10 selects a 250 MHz bandwldih filter for use when
the 500 MHz and 750 MHz local oscillatars are used, When counting a signal using th.e 500 MHz
LO, the IF bandwidth is reduced from 500 MHz to 250 MHz so that {eedthrough from the 500
MHz LO will not be considered a legitimate IF signal to be counted. Consequentiy, wo bands
areused to cover the range from 500 MHz to 1.0 GHz; a 515—850 MHz band and a 765 A'iz—1.050
GHz band.

4-28. A1AT Input Switch

4-29, The input signal is connected to the ATA1 Input Switch via a rigid coaxial cable at A1)5.
After passing through ac coupling capacitor C1, signals in the range of 515 MHz to 4500 MHz
are routed to the = it of the A1A2 Mixer Assembly. For signals less than 515 MHz, the ZERO
BAND control lin 1. um A10 goes high which turns an Q2 to forward-blas diodes ATATCR] and
AIAICRS. The input signal is consequently fed around the input of the ATA2 mixer. The other
function of A1A1 s to switch in an additional stage of fiitering at the autput of the mixer module
when the 500 MHz and 750 MHz LO are selected. Fsr these bands, the 250 MHz 3W IF centrol
signal from A10 will be high which will forward-bias ATATCR4 and shunt the output of Ut with
C6, C7, and L1. This series resonant tank resonates t 513 MHz and provides 500 Ml4z LO re-
jection. Additional 500 MHz LO rejection ts provided by a 250 MHz low pass filter and 4 500
MHz notch on A1A3,

4-4 .
www.valuetronics.com ‘
N R Sm—SwST~ . - .




Model 5341A
Theory of Operation

. 4-30, ATA1 Mixer Assembly (05341-60025)

4-31, The input signal Is fed through a balun to convert from the unbalanced 500 microstn
transmission line to a balanced system with two outputs symmetrical with respect to ground,
These outputs drive two mixer diades. CR2 and CR3, This balanced mixer discriminates against
second harmonic mixing, The local oscillator signal from A2 is applied 1o the junction of R3
and R4, Capacitors C2 and C3 bypass ta ground any signals higher than 500 MHz, Capacltors
C5, C6, C7, and CB are de blocking capacitors, Signals between 50 MHz and 515 MHz arrive at
the Junction of C7 and R9 via CR5 which has been forward-blased by the ZERO BAND contral
signal,

4-32,  A1A3 IF Filter/Amplifier (05341-60002)

4-33. IF FILTER/AMP A1AJ is the flrst stage of IF amplification and filtering. Two different
signal paths may be selected; a path with a 250 MHz low pass filter or a path with no filtering,
The 250 MHz low pass filter consisting of €7, L1, L2, and Cd is switched [nto the IF signal path
! when the 500 MHz LO ar the 750 MHz LO are being used, To provide adequate rejection of the
500 MHz LO, a 500 MHz notch Is used in addition to the low pass filter, The 500 MHz notch Is
a series resanant tank consisting of L4, C3, and C2,

4-34, Fliter switching is accomplished by biasing PIN diades CR1, CR2, CR3, and CR4 on or
off, Differential amplifier U1 will sink current at pin 8 when the 250 MHz BW [F signal is high
and will sink current at pin 6 when this contral line Is low, When 250 MHz BW IF Is high, CR1
and CR2 will be forward-hiased and CR3, CR4 will be reversed-biased which will route the IF
signal through the 250 MHz low pass filter and into U2, When 250 MHz BW IF Is low, CR3 and
CR4 are forward-blased and CR1, CR2 are reversed-biased which routes the IF signal directly
into U2,

4-35. A2 SWITCHABLE FILTER ASSEMBLY (05341-60048)

\ 4-36, The switchable filier (Figure 8-7) receives 500 MHz at J1 from the A6 multiplier and
generates six harmonics (1.5, 2,0, 2.5, 3.0, 3.5, 4.0 GHz) which are used as loca} oscillator signals
for the A1 mixer, The switchable filter also recelves 500 MHz, 750 MHz, or 1.0 GHz signals at
A2)2 and routes these signals to mixer A1 wheneter the counter is In the 515—775 MHz, 765—

1025 MlLiz, or 1.015—1.525 GHz bands respectively,

y 4-37. In the Option 003 5341A (counts signals to 1.5 GHz) the switchable filter is replaced with
High Pass Filter Assembly A2, This assembly recelves 500 MHz, 750 MHz, or 1.0 GHz from A3)1
for use as local oscillator signals on A1,

4-38.  Transistor Q2 is a UHF amplifier for the 500 MHz signal, and Q1 s a temperature stabi-
lizing transistor for Q2, Control R4 “SPEC GEN LEVEL SET” adjusts the gain of amplifier Q2.
The 5.R.D. MOD Is a step recovery cliode which functions as a nonlinearity for the 500 MHz
signal and generates harmonics. On command from the A10 filter switch board, individual
band-pass filters are enabled allowing the desired local oscillator signal to be sent to the A1

b mixer,
4-39. The LO BAND contral signal from the A10 band selector is TTL high when the 500 MHz,
750 MHz, or 1,0 GHz LQ is to be used, This TTL high forward-biases PIN diade CR1 and thus
routes 500 MHz, 750 MHz, or 1.0 GHz to the switchable filter output,
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4-40. A3 500—1000 MHz DOUBLER ASSEMBLY (05341-60003)

A-41. The A3 double assembly (Figure 8-8) cansists of the AJAT Doubler Assembly and the
AIA2 1 GHz Multiplex Assembly, AJAT doubler rakes & 500 MHz signal from multiplier A6,
daubles it, and provides a 1.0 GHz output 10 A3A2, The A3AZ multiplexer selects the 1,0 GHz
signal when the 1 GHz ENABLE cantral signal from A10 s TTL high or a 500 MH2/750 MH2
signal from the multiplier A7 when the 500—750 MHz ENABLE control signal Is TTL high. The
sefection of 500 M2 or 750 MH2 takes place on A7,

4-42,  A3A1 Doubler Assembly (05341-60027)

4-43, The 500 MH. signal cames into A3AT fram the A6 multiplicr at XA3B6, I the 1 GHz EN-
ABLE control line goes TTL high, Q4 starts conducting which will turn on Q3 and forward-blas
CR1 by changing the voltage at the anade of CR1 from =15V to +3,2V, With 2IN diode CR1 for-
ward-blased, the 500 MHz signal will be amplified by Q2. The gain of Q2 s such as 1o cause the
output to be amplitude-limited; thereby providing a signal rich in harmonics of the 500 MHz
fundamental, The amount of limiting s controlted by R4 which s used ta adjust the level of the
1 GHz harmanic, Transistor Q1 pravides a negative feedback path around Q2 and compensates
for gain changes as a function of temperature. The 1 GHz signal s selected by passing the out-
put of Q2 through a 1 GHz hybrid band pass filter, A3U1,

4-44.  Serfes resonant tank circuits L1, C4, L2, and C6 are tuned to 500 MHz and are used 1o
attenuate the 500 MHz signal. When CR1 is reversed-biased, a voltage divider Is formed oy the
OFF impedance of CR1 and the impedance of L1, C4. This occurs when the 1 GHz ENABLE
signal s low so that a | GHz oulput is not wanted,

4-45. A3A2 1 GHz Multiplex Assembly (05341-60026)

4-46. Il the 1 GHz ENABLE from A10 is TTL high, the 1 GHz ENABLE OUT into A3A2 will for-
ward-bias PIN diade AJAZCR1 which passes the 1 GHz signal coming from the hybrid filter,
If the 500 MHz or 750 LO is selected by A10, then the 1 GHz ENABLE line will be TTL low and
the 500—750 MHz ENABLE line into A3A2 will be TTL high, The TTL high level turns on Q1 as
well as Q2 and changes the voltage at the anode of CR2 from -15V to +.78V which forward-
biases PIN diode CR2. The 500 MHz signal or 750 MHz signal comes i3 at XA3(A1) and passes
through a parallel resonant 1 GHz natch made up of L4, C8 which filters out the 1 GHz harmonic
generated In A7,

4-47. A4 PRESCALER ASSEMBLY (05341-60004)

4-48.  The Prescaler (Figure 8-9) consists of Schmitt Trigger U4, +2 circuit U3, Decade Coun-
ter U1, EECL-to-MECL translitor Q2 and Multiplexer U2,

4-48.  The Schmitt Trigger circuit includes a feedback amplifier U5 to help sharpen the lead-
ing and tralling edge of the input waveform. R1 is adjusted for maximum sensitivity (sce para-
graph 5-34 for adjustment procedure). U4 supplies two outputs; the output at U4(16) feeds
through 5002 microstrip to the rear panel output jack. This signal can be displayed by external
equipment such as spectrum analyzers or oscilloscopes. This IF is an Intermediate frequency
signal equal to the difference between the input signal and the counter’s local oscillatar, The
IF will carry any AM or FM present on the input, The other input of U4 connects through 50}
microstrip to D flip-flop U3 which is connected in a +2 configuration, This is followed by a +10
circuft so that the 15 to 540 MHz input is divided by a total factor of 20 to give a 750 kHz to 27
MHz output. Q2 provides level translation between the EECL output of U1 and the MECL input
of U2. Miltiplexer U2 receives the divided by 20 iF, the 40 MHz (80 MHz +2 direct count Input)
from A12, and @ made control signal from processor A19, When the mode control line Is high,
the multiplexer routes the 80 MHz range signal to A18. When the mode control line is low, the
4.5 GHz signal or check signal is switched to A18. The multiplexer output is routed to A18 via
cable W17 and A19)2.
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4-50, A5 IF BOARD (05341-60005)

A-51. A5 (Figure 8-10) processes the IF signal (15—540 MHz) and detects three characteristics;
high power level (high peak detectar FPD), low power level (low peak detector LPD), and fre-
quency discrimination FD,

4-52. The AGC circuit Includes detector CR2, buffer U1, and attenuation driver U4, Threshold
adjust R31 is set far the proper [PD detection (see paragraph 5-34 for adjustment pracedures).
R29 sets the level output to prescaler Ad,

4-53, Band switch amplifier U5 receives a control signal from switch driver A10. When the
cantrol signal s low, the 540 MHz low pass filter s selected. With A5(8,0) high, the 250 MH2 low
pass filter is used, Adder U3 sums the filter output with the CRY discriminator output 1o deter-
mine the FD qualifier developed by U2, C4 Is adjusted sa that FD just switches from 1 1o 0
with a 535 MHz 5 MHz input. This adjustment procedure is covered in detail in Section V,

4-54. AG 250—500 MHz MULTIPLIER (U5341-60006)

4455, The schematic diagram for AB Is shown in Figure 8-11. The 250 MHz input signal from
multiplier A8 is passed through 1 250 MHz band pass filter consisting of L1, C3, C4. VHF tran-
sistor Q2 provides approximately 12 dB gain to the 250 MHz signal. Transistor Q1 provides dc
feedback 1o set and stabilize the aperating point of Q2. Transistor Q4 is driven out of ils linear
operating range such that its outpat contains harmonlcs of the 250 MHz input. The 500 MHz
second harmanic Is selected by a 560 MHz tank circuit conslisting of L3, €12, C14, C11, and C10.
Capacitor €13 couples the 500 MHz signal to a second 500 MHz tank circuit L4, C15, and C18.
Transistor Q6 provides the first stage of amplification of the 500 MHz signal, and QB provides
the second stage of amplificatior for an output level greater than +14 dim,

4-56. The 500 MHz output is routed 1o the A2 filter assembly where it drives the harmonic
generatar, When the 1 GHz ENABLE input to A3 §s high, AJATCR1 and AGCR2 are forward-
blased so that the 500 MHz signal Is routed to the £3 500 MHz 10 1 GHz multiplier, When the
500 MHz ENABLE input 1o A7 is high, A7CR4 and A 6CR3 are foward-biased so that the 500 MHz
signal Ts routed to the A7 beard and appears at the A7 output,

4-57. A7 250—750 MHz MULTIPLIER (05341-62007)

4-58. Refer to Figure 8-11 [or the schematic diagram of A7. The purpose of A7 is to multiply the
250 MHz signal fram multiplicr A8 1o 750 MHz which is used as the local oscilletor when the
counter Is in the 765—1050 MHz band. 1t multiplexes this 750 MHz signal witn a 500 MHz signal
from A6 which is used as the local oscillator when the counter Is in the 515—350 MHz band.,

4-59. When the 750 MHz ENABLE control line from switch driver A10 goes TTL high, A7Q1
turns on which forward-biases CR1 and passes the 25¢ MHz signal to VHF amplifier Q4. The
output of Q4 is fed through an impedance matching network to clipping diodes CR2 and CR3.
The resultant signal, rich in odd harmonics of 250 MHz, passes through two parallel resonant
circults tuned to 750 MHz: L3, C16, and L4, C11. The 750 MHz signal exits A7 via XA7(2).

4-6C. When the 500 MHz ENABLE control line from switcin driver A10 goes TTL high, A7Q5
and Q6 turn on which forward-blases CR4. The 500 MHz output of A6 enters A7 at XAZ7(7) and
exits at XA7(2).

4-61. A8 50—250 MHz MULTIPLIER (05341-60003)

4-62, AB (Figure 8-12) multiplies the frequency of a 50 MHz input to 250 MHz. The 50 MHz
input is first applied to band pass filter L1, C4, C5 centered on 50 MHz. The first transistor dif-
ferential palfr in U1 is used as a limiting amplifier to provide an output amplitude relatively
ndependent of the input amplitude, The 56 MHz outputs of this first differenlal pair at U1(5,6)
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are 10° aut of phase with respect 10 ane another and are used 1o drive the inputs of the second
differential pair in U1, The canstant current source In the emitters af the second differential palr
causes the current through each transistor of the pair to alternately switch on and off in re-
sponse 1o the S0 MHz inputs. The current square wave thus generated is (lowing through €10,
C11, L2 which 15 tuned 1o resonate at 250 Mz, Cansequently, the 5th harmaenic of 50 MHz Is
picked out of the 10 MHz current square wave and s coupled 10 a second tank circuit vla C12.
The 250 Mitz output of the secand tank circult feeds VHE amplifier Q2. Transistor Q1 provides
negative dc feedback to stablize the operating paint of Q2. The output of Q2 feeds two VHF
ampliffers Q4 and Q6. Both 250 MHz vutputs are approximately at +3 diim,

+63. A9 10—50 MHz MULTIPLIER (05341-60009)

-6, A9 (Figure 8-12) multiplies the 10 MHz reference frequency from the counter time base
to 50 MHz. e 10 MHz from buffer A11§s passed through a 10 MHz band pass filter (L1, C3,
C 1o strip-off unwanted naise sidehands, Transistor Q1 amplifies the 10 MHz to a Jevel (~3V
peak-to-peak) suflicient to drive the first differential transistor pair in U1, The constant current
source in the emitters of the differential pair causes the current through each transistor of the
pair to alternately switch on and off at a 10 MHz rate, The current square wave, which [s rich
in add harmonics of 10 MHz, passes through the resonant circult ma. 2 up of L2, C11, and C13.
Since this circult is parallel resonant a1 50 MHz, the voltage at A9U1(11) s a 50 MHz sine wave,
The 50 MHz sine wave Is coupled to the second differential pair via C14. The second pair pro-
vide amplitude limiting such that output amplitude at U1(5) Is relatively Independent of input
amplitude,

4-65. A10 BAND SELECTOR AND SWITCH DRIVERS (05341-60010)

4-66. The A10 band selector (Figure 8-13) receives band increment and band zero information
fram the A19 processar assembly and provides driver outputs to the A2 switchable filter which
selects the desired local oscillator frequency.

4-67. A TTL low on the BAND ZERG contral [ine from A19 resels the output of counter U4 to
all zeros, Thus, the zero output of BCD to decimal decoder U3 gaes low, therehy enabling the
ZERQ BAND output to the A1 mixer, The BAND+1 control line from A19 clocks U4 and ad-
vances its output by one. This acrurs when a measurable IF signal has not been found in the
previous band. The low output of U3 thus enables bands sequentially beginning with band zero
and ending with the 4.0 GHz band In the following fashion:

CLOCK U4(12) U4(2) U4(9) uas) | QN 0s | to iﬁ:g).
(ISAND ZERO

TTL low)
0 0 0 0 0 1 BAND ZERO
3 0 0 0 1 2 500 MHz
7 0 0 1 0 3 750 MHz
3 0 0 1 1 4 1.0 GHz
4 0 1 0 0 5 1.5 GHz
5 0 1 0 1 6 2.0 GHz
7 0 1 1 1 9 30 GHz
8 1 0 0 0 0 3.5GHz
9 1 0 0 1 11 4.0 GHz

For remote selection of band, REM BAND goes TTL low and counter U4's outputs will be preset
to the Inputs on DIOT through DI04 which comes tram the Option 011 A26 ASCII input
assembly.

4-8
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A-66, Quad D flip-flop UZ stores the current band information present at the output of U4
when ft Is clocked by the LATCH BAND command from A19, The TATCH BAND command s
given when a measurable IF signal Is detected in the current band, The operating algorithm
of the counter, implemented in the ROM on A19, specifies that after the first acquisition and
the band s latched, the counter is reset and the signal Is acquired again. After the second ac-
quisition, the BAND EQUAL qualifier output is examined to see If the signal was acquired both
times In the same band. If so, the measurement Is made, Comparator U1 compares the output
of the U2 latch with the current band to generate the BAND EQUAL qualifier,

4-69. The outputs of U4 (BAND A, BAND B, BAND C, BAND D) are sent lo the A9 processor
and are used in the ADD algorithm 1o add the local oscillator frequency 1o the counted IF,

4-70. A11 10 MHz BUFFER (05341-60011)

4-71. The A11 10 MHz buffer (Figure 8-14) pravides the necessary gating to select either the
internal 10 MHz reference or an external 10 MHz reference. With the rear panel OSC INT-EXT
switch In the INT position, U1D is enabled and U1B is disabled, Feedback resistor R6 generates
positive feedback around U1D and U1C and provides hysteresis for the input internal oscillator
signal,

4-72. When the rear panel OSC INT-EXT switch is in the EXT position, U1B is enabled and
U1D is disabled, Resistar R7 generates positive feedback around U1C and U1B to provide
hysteresis for the external oscillator signal.

4-73, Transistors Q1 and Q2 provide buffering of the oscillator signal by presenting a relatively
high input Impedance to the output of U2B and a low driving point impedance for the 10 MHz
outputs,

4-74. A12 80 MHz DIRECT AMPLIFIER (05341-60012)

4-75. A12 {Figure 8-15) consists of input network Q1-Q2, wideband amplifier U1, DC Feed-
back Amplifier U4D, AGC network U2, Schmit Trigger U4, and +2 circuit U3,

4-76. Overall, A12 presents a high input impedance, piovides amplification and prescales the
signal by 2. Q1 and Q2 are connected as a high impedance amplifier with limiting circuit CR7,
CR6, and CR5, The limiters provide limiting for signals over 5V peak-to-peak. The output of the
input amplifier connects to wideband amplifier U1 which provides an open loo; gain of at least
50,000. The wideband amplifier includes a dc feedback loop U4D, where R32 s adjusted 1o pro-
vide maxtmum sensitivity {at least 10 mV rms). Schmitt trigger U4 provides sharp square waves
for U3, U3 s a D-edge flip-flop connected in a divide-hy-2 configuration, U3 supplies a -8V 1o
~16V signal in the 5 Hz to 40 MHz range to A4,

4-77. A13 RF MOTHERBOARD (05341-60013)

4-78. A1l provides the interconnection between the RF assemblies A3 through A9 and A11,
A12, Parts an the board include 10 sockuts XA3A, XA3B, XA4 through XA9, XA11, XA12, and
C1 through C4. C1 through C4 are bypass capacitors and are shown on the schematics for A1
and the schematic for A6-A7.

4-79. A14 STANDARD 10 MHz OSCILLATOR ASSEMBLY (05341-60047)

4-80. See Figure 8-16 for the A14 schematic diagram. The temperature compensated crystal
osclllator (TCXO) supplies a 10 MHz sine wave on pins 1, T, Input power of +5 volts dc is applied

on pins 7, 7. The TCXO s not field repairable. Adjustments are contained in Section V.

4-9
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4-81, A14 Optlon 001 10 MHzx Oscillator Assembly (30544-60011) o
|
4-82, The 10544A oscillator (Figure 8-16) Is used when Option 001 Is installed. it has an

internal even that maintains a canstant temperature, The 10544A is not Hield repairable, Adjust-
ments are contained In Section V.

4-83. A15 DISPLAY BOARD ASSEMBLY (05341-60015)

4-84. The A15 display (Figure 8-17) consists of ten 7-segment LED digits, and eight annunci-
ator lamps. The A16 driver contains all the storage and logic for driving the display digits and
the annunclator lights,

4-8!,  The ADDR annunciator indicates that the 5341A’s talk or listen address has been sent
and is lighwd when ADDR irom A26 is TTL low, The REMOTE annunciator indicates that the
5341A Is operating according to program codes sent via HP-IB and s lighted when th. REMOTE
control line goes TTL low, Noninverting buffer U1F then sinks current through DS14. The OVEN
annunclator, operative only when the Option 001 oven oscillator is Installed, indicates that the
oven is not up to temperature, The OVEN signal from A14 is a variable duty cycle oven contrai
voltage, When the instrument Is just turned on, this signal will have a high-duty cycle, which
when filtered by C2and R2, will cause the base of Q2 ta rise to .6 volis. This turns on Q2, thereby
sending a low level to the input of buffer U1D and causing the U1D output to sink current
through D513, After the oven has reached operating temperature, the duty cycle of OVEN
decreases which turns Q2 off, The * (asterisk) annunciator s driven by a negative-going 3 ps
pulse. This pulse drives the one-shot formed by C1, CR1, R1, and darlington transistor Q1.
The * also indicates that there s a signal of sufficient amplitude to be measured in MANUAL
made but not in AUTO. The GATE annunciatar s controlled by the negative-going GATE-LITE
control line, The negative-going edge of GATE-LITE triggers retriggerable one-shot A16U10A
for 50 ms. This causes A15U18 to sink current through D518. The Ghz, MHz, and kHz annun-
ciators are controlled by the GICA, MEGA, and KILO control lines through a three-state
mutually exclusive latch on A16 formed by A16UT2A, U128, and U13A. A TTL low on any one
line causes that output to go low and the other two outputs to go high,

4-86. A16 DRIVER DISPLAY BOARD (05341-60016)

4-87. Sce Figure 8-17 for the schematic dlagram of A16. The display used in the 5341A Is
strabed in that only one of the 10 digits is turned on at a time. The strobe rate of approximately
13 kHz is suificiently fast, however, that it appears that all digits are on simullancously. The
A16driver board contains all the storage and logic for strobing the digits and annunciators on A15.

4-88. The data which is to be placed into the display s stored in BCD format in 4-bit x 16-RAM
U1, Of the 16 address locations in U1, 10 are used to store BCD digit information. The output of
counter U5 drives the address inputs of U1, When the 5341A % displaying a reading, the U5
counter continually counts from 0 to 9. The counter’s outputs enable ane of the tu digits and
also select the data in U1 which is to be displayeda by that digit. The U5 countar’s outputs drive
1 of 10 decoder U4, When the counter starts at 0, all of its outputs are low which causes the 0
autput (pin 1) of U4 to go low, When 1)4{1) goes low, its assaciated anode driver Q1 turns on
which supplies *5 volts to the cammon anode display digit DS1. All of the other display digits
are disabled, T.1e 0 outpul of U5 also uddresses the 0 lacation in RAM U1 5o that the BCD code
for the character which s to be displayed in DS1 appears at U1(9, 5, 7, 11). The output of U1
drives 7-segment decader U11 which provides high levels at its autputs to turn on those seg-
ments of the LED to form the digit determined by the BCD code at U11's input. The high autputs
of U11 turn on selected transistor switches Q11 through Q18 which provide low impedance
paths to ground far the +5 valts applied 1o DS1, thus lighting selected segments of the LED. The
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maximum total current through any one LED digits (accurs when & is sele-ted) is approxis
mately one ampere and lasts for a period of approximately 70 us, Counter U5, which s clocked
by 13 kiHz Osciﬁnlor formed by U108 and U9B, increments 10 1 on the next clack pulse which
erables DS2 and selecis the contents of focation 1in RAM U1 10 be displayed in DS$2. Alter
going through all 10 digits, the process repeats at 0 again.

4-89.  The purpose of clock loss detector U2A is to prevent burn-out of an LED should the U108
clack drop out. U2A Is a 5 ms retriggerable one-shat which s triggered once each cycle of 0
to Y counted off by US. If US should stap cycling, then U2A would time out and U2A¢7) would
go TTL high, The input to 1 of 10 line decoder U4 thus becomes 11xx (decimal 12 or greater),
Since the input has addressed an output that doesi't exist, all outputs or U4 will be high and
the entire display will be blanked,

4-90. QOne-shat U2B provides a 6 ps bla.iking pulse between displays of each digit in ardet to
prevent ghosting in the display. This is necessary since the anode drivers Q1 through Q10 are
relatively slow in turning off, The U2B(10) output addresses a nonexistent autput of U so that
all of U4’s outputs are high and the entire display Is blanked. U28(10) also disables comparator
U7 so that the decimal point Is also blanked. The U289} output disables the U1 7-segment
decoder, thereby turning off all the segment drivers.

4-91.  START RESET LAMP TEST low causes all seven outputs of U1 to go high as well as the
output of U14C(8). This control signal from A19lights all 7-LED segments and the decimal paint,

4-92, The coarrect yocation of the decimal point Is stored in quad latch Ut by the TATCH D.p,
cammand from A19, Comparator U7 compares the current address select inputs of 111 with the
address of the decimal point. When U5 counts up to the correct address, coincidence is achieved
and U7(14) goes high which turns on decimal point driver Q11,

4-93, RS flip-flop UID, UIC controls the clack. If RELEASE is low, then U9D(11) is high and
the U108 clock Is enabled. If GRAB Is low, then U9D{11) is low and the clock is disabled. With
GRAB low, the display is blanked by action of the clock loss detector and display data Is loaded
into the UT RAM. GRAB law loads into counter U5 the data present at the data inputs which in
this case Is the zcro state, ADD is the write-erabl» input to RAM U1; and it must be low for data
ZA,ZB,LC, XD to be stored. Data s input to the RAM and is stored in the location specitied by
the outputs of up/dawn counter U5. COTINT UP and COUNT DOWN are used by the controller
t, increment or decrement the address by ane for storing the ne>* 4-bit word.

4-94.  5UM=0 and COUNT=0 are qualifiers used by the ADD algarithm implemented on A19.
SUM-0 indicates that the data input to the RAM s a zero and COUNT=0 indicates that the US
counter is pointing to lacation zero in RAM, These qualifiers are used by ADD to blank non-
significant leading zeros.

4-95. A17 TIME BOARD (05341-60017)

4-96 The A17 Time Board (Fipure 8-18) provides three different functions: gate time gener-
ation <ample rate generation, and BCD addition. Each of these are discussed in the “alowing
paragraphs.

4-97.  Gate time gencration is performed by BCD adder UB, time base IC U10, USA, U4A, and
U3. Gate times fram 2 us 1o 20 seconds may be selected by sending the appropriate BCD cade
' tlime base IC U10. The input codes and corresponding gate times are in Table 4-1,

4-1
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Tabile 4-1. Gate Timoe Codes

GATE TIME uin(z) U10{8) U1{9)

20 seconds 1 1 1
2 seconds 1 1 0
.2 seconds 1 0 1
20 ms 1 0 0

2 ms 0 1 1

2 ms 0 1 0

20 us 0 0 i

2 us 0 0 0

4-98. The resolution selected on the frant panel as well as the signal origin determines the
gate time, If the input signal is applied to the 1MI1183 MHz input, then it is prescaled by 2in the
A12 80 MHz Amplifier so that 1 Hz resolution is achieved in 2 seconds of gate time {10 Hz in
.2 seconds, <), If the signal Is applied to the 50 MHz—4.5 GHz input, then the IF is prescaled
by 20 In the A4 Prescaler so that 1 Hz resolution s achieved in 20 secands of gate time (10 Hz
in 2 seconds, 100 Hz in .2 seconds, etc.). Consequently, U9 is used 1o subtract 1 from the input
resolution code whenever the 1 M1 80 MMz input is used. For examp!c, if a signal is applied to
the 50 MHz—4.5 GHz input and 1 Hz resolution is requested, RES A, RES B, and RES C into U9
would be 111, Since EIGHTY is low, 000 is added to 111 1o give an Input to the U10 time base
IC of 111, which selects a 20-second gate time. If the signal were applied ta the 1 M{) B0 MHz
fnput and 1 Hz resolution were requested, EIGHTY would be high which causes U9 1o add 111
to 111, ylelding 110 which selects a 2-second gate time. (8y ignoring the carry, adding 111 ks
equivalent to subtracting 001.) In this way, EIGHTY high causes U10 1o select the next lower

gate time,

4-99,  U10 is MOS cight-decade time base IC which provides time base outputs from 2 ps to
20 seconds in decade steps for a 5 MH7 input. U10 has two autputs: LOG at U101, after RESET
at U10=4} goes low, cutputs one pulse to indicate zern time reference and then a pulse at 2 v,
20 ps, 200 us up to 20 seconds in decade steps; T.B. oatput pulses which are sep.crated by the
selected gate time according to the A, B, and C Inputs. Since the T.B. output pulses are no! very
accurate, they are used as level inputs to USA to select one of the very accurate LOG cutputs.
Trarsistors Q3, Q4, Q5 provide buffering aind Inversion for the U10 outputs. Figure 4-2 illus-
trates bastc operation for a 20 us gate time,

ARM XA I
LOG (Y1411 J |_ _U
Y !
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Figure 4-2. 20 ps Gate Timing Dlagram
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4-100, Command C16, ARM, from the A19 processor resets time base 1C U10, main gate flip-
ilop USA, and flip-flop USB. USB is used to insure that the main gate fiip-flop only sets high
once after ARM gooes low, If a 20 us gate time were selected, the following sequence would
ouryr alter ARM returns high, U10(1) would autput a negative-gaing pulse which serve, as the
reference time zero. This s inverted by Q4, Q3 so that U5A{1) receives a positive-going pulsc.
Since USB was cleared by ARM, USA(3) is high so that U5A(5) will clock high on the negative
edge of the clock at USA(1), U5A(5} is the GATE signal which opens the main gate on A18. USA(6)
goes low 10 set USA(3) low and prevent USA from beiny set again. GATE output is monitored
3s a qualifier on A19 to indicate when the gate time 1s aver. U10{11) outputs 3 square wave with
3 20 us period. The 20 ws time pulse from U10i1) then clocks the high at USA(2} such that USA(S
goes low, thus closing the maln gate.

4-101, SAMPLE RATE controls the "dead time ' between measurements and is controlled by
variable resistor R1 on the front panel. In operation, the START SAMPLE RATE command from
A19 triggers one-shot U2 such that U2(B) goes TIL high for 4 ms. This high level saturates tran-
sistor Q1 so that wapacitor Cdischarges through Q1. At the end of 4 ms, Q1 turns ofl which
allows €2 1o charge through R1 on the front panel toward +5 volts, Before the voltage on C2
reackes § volts, darlington transistor Q2 turns on and generates a TTL high level across RB.
Since U2(6) 1» high, the output of U3D 15 a TTL low and Is sent to the A19 pracessor as the SR
DORE qualifier. Indicating that the sample rate has timed out.

4-102. The BCD Adder takes two 4-bit BCD numbers, adds them, and outputs a BCD number,
The numbers added are two serial BCD data strings. One serial string comues from the A18 coun-
ter and represents the IF actually counted by the counter. The other serial string comes from
the A19 processor and represents the LO frequency. The sum is sent to the display as the mea-
sured input frequency,

4-7103. The BCD adder is formed by binary adders UB and U6. U7 and L4} are used to gener-
ate and stare a carry when the results of the addition in UBIs greater than 0. The second birary
adder, U6, adds binary 16 (o the A input when there is no carry which means that the output of
U6 is unchanged, When ther = is a carry, binary 6 is added 1o the A inp-st which means that the
output of U6 is equal to the innut minus 10, Binary adder 18 adds the binary number at the A
inputs to the binary number ar Jhe B inputs and also adds a carry from the previous addition
at the CQ input. Each time daty s shifted out of A18 to the BCD adder (least-significant-dig
first), ADD clocks U4B which sets the - arry input to UB. The C4 output of the UB etects sums
greater than ar vqual to 16. U7 is used to detect results greater than or equal to 10 \When these
corry, J718) goes low which causes U6 to add binary 6 and also sets U4B(8) high,

4-104. When the pracessor determines that nonsignificant leading zeros should be blanked,
the digit 15 is sent by the A19 processar so tnat UB(4,16) are both high, This causes U3B/6) to
go low which causes the £A, X.B, XC, and XD outputs to all go low. This is stored on Al and
causes the digit 10 be blanked,

4-105.  As an exar ple, suppose 750 from the ROM on A19 (representing 750 MiHz LO) is to be
added to 172 from the A18 counter (representing 172 MHz IF). The data is shifted into U8
serfally with the least-significant digits tirst. First, 0010 at the A inputs t¢ UB is summed with
0007 a1 the B inputs to produce 0010. The result is less than 10,, so U7(8) is high. In U6, 0010 is
added 10 1111 along with the carry, represented 4 0001 to yield 0010{2) at the ouput of U6,
These outputs are inverted by U1 to give 1101 which is sent to A16, Naxt, 0111 at the A inputs to
U8 is summed with 0101 at the B inputs to produce 1100(12,4). Since this is greater than 9,,,
U7(8) goes low such that U4B(8) Is set high when ADD clocks It, This also causes U6 to add 0110
to 1100. This produces 0010(2,,) at the autput of Ub. The last digits to ke sent are 0001 from
the counter and 0111 from the processor, These are summi d. along with the previous carry, 1o
produce 0001

0

(carry) 0001
1001(9,,). So the result of the 750 + 172 addition is 922.

4-13

[

T e gt

% amm "1

LR TN

4

T



Madel 5341A
Theary of Operation

4-100. A0 COUNTER ASSEMBDLY (05341-60018)

4-107. Counter assembly A0 (Figure 8-19) conslsts of: an ECL ta TTL converter Q1, Q2, and
U141; first decade caunter U10; main decade counter chain U1 through UB; muliiplexer U9; and
control gate logic U11, U12, and U14. The following paragraphs describe the basic functions
of each of these, followed by descriptions of the sequence and phases of ope-ation,

4-108, The 5 Hz 10 40 MMz at pin 21 is cither the IF <20 signal or the 60 MHz +2 signal in
ECL form. The ECL 1o TTL converter converts -0.5V 1o =15,V ECL levels to OV te. +5V TTL levels.
Q1 turns on 1o give a TTL high and Q2 Is on 1o produce a TTL fow. U148 serves as & bifer to
drive main gate UT4D. UT4A is an unused gate, consequently It is tied to U10(1) to wro-ide a
TTL high.

4-109, The first decade U10 Js a high-speed 1C that gives a +10 ocutput on the QD pin 12, U1
QA cannects to the clock 2 Input to configure the counter as a decade, All four outputs of U10
are reuted 1o multiplexer UY, The QD output also connects to control gates which determine
when the +10 output is routed to the remainirg counters.

4-110. Main decade counter chain U1 through UB are configured in a synchronous decade
configuration with two hasic modes of aperation. In the counrt mode, the PE input is high. When
PE is driven low, the counters operate in a shift mode. Both the CEP and CET inputs must be
high to have the decade count. When PE is Iow, the P inputs are clocked by CP to the Q outputs.
TC is a terminal count pin that goes high when the decade reaches a full count,

4-111.  Multiplexer U9 determines whether the ocutput of the first decade or the output of UB
Is routed to the output lines to A17. When SO is high (SELECT low}, the multiplexer routes the
output of the main counter to the output lines DIGIT A through D. G

4-112. The control gate logic U1 and U12 determine the mades for the counter and multi-
plexer as well as controlling the routing of the SHIFT pulses and signal pulses.

4-113, Dual inverters U13IA-U13IF and UT1A-U11E provide sufficient {an-out driving power
for the counter chain,

4-114, In 2 typical sequence of o eration, ARM goes aw momentarily to clear all counters, ‘
To accumulae counts, GATE goes high and SELECT goes high. With these two control lines !
high, the main gate U14D Is enabled and U10 accumulates counts. When the count of U10
reaches 10, the QD output couples through U11F, U120, and U12C to the CP line of the maln
counter chain. Since CEP and CET of UB are high, U8 accumulates counts until 10 counts are
reached, During this interval, U1 through U7 cannot accuniulate pulses because the TC outputs
of all counters are low, When U8 recelves 10 counts, the TC pin glves a high pulse output
causing U7 to accumulate one 10! pulse, As each of the decades recelves 10 counts, the TC
line goes high, to provide one pulse to the next decade. !

4-115. The count accumulation continues until the GATE line goes low to close the main gate,
At this polnt, Pracessor A19 tukes over and first looks at the output of U10 (since U9 5O is low) *
and multiplexer U9 routes the output of U10 to the DIGIT A through D lines. Next, SELECT is ‘
driven low to disable U12D, enable U12A, set PE lines low to configure the counters in the shift ‘
made, and drive SO high at U9 to configure the multinlexer to route the main counter output

to DIGIT A through D lines,

{

4-116, Next [n the sequence, the processor clocks the SHIFT line with =3 us pulses, The F/1n
test point may be used to check the shift pulses, On the first shift, U6 data shifts to U5, that
fs — the internal count of U6 appears at the Q, through Q, outputs of U6 and at the P, through
P, Inputs of U5, For cach 5 pulse, a decade of the accumulated count Is routed through
multiplexer U9 to the DIGIT A through D output lines,

4-14
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4-117. Buring certain operations, such as displaying the band number, a source of 2eros is re-
quired. This is accomplished by setting SELECT low, then implementing the ARM function
which clears all the counters. The main gate remains closed, thus the accumulated count is all
zeros. The zeros are shifted out, and constants are supplied by the processor to display the
apprapriate band number,

4-118.  The 470-ohm resistars at the Inputs to UG are used for factory testing and are not in-
volved in the count operation.

4-119. A79 PROCESSOR ASSEMBLY (05341-60019)

4-120, A19 (Figure 8-20) consists of state machine clrcuits and interface circuits. The state
machine consists of clack IC's Ut and U4B, state counters U16 and U19, ROM U185, program-
mable inverter U108, qualifier decaders U3 and U13, qualifier storage U4A, and command
decoders U2 and U20. The interface clrcuits interface the pracessor ta other circuits in the tustry-
ment including the front panel controls and the HP-IB boards whon Installed,

4-121, State Machine Clrcults

4-122. Clock oscillator UT generates 3 us pulses as determined by C4. the clack can be
manually pulsed by <horting TP1 to TP2 and inputting pulses to the X-CLK test point. U4B
a +2 flip-flop which gives two 6 ps outputs out of phase, U11D functions a negative TTL pulse
generator to clock state counters U19 and L16.

4-123.  The state counters U16 and U19 are arranged ta couni from 0 to 255 using U16 to count
the lower orvier bits and U19 for the higher order bits, When the MR input {master reset) s low,
it overrides il other Inputs and sets the counters 1o zerc. The PE Inp 1t determines whether the
counters increment thefr count by 1 or accept paraitel inputs at Py through P, The latter is
used to perform jump routines, For jump routines, after PE is Jow, the next clock pulse causes
the P, thraugh P, inputs to transfer to the Q. through Q, outputs. During the count made,
when L16 recelves 10 caunts, the TC (pin 15) pin goes high momentarlly 1o give a count In U1,
The Q outputs of U16 and U719 determine the address for ROM UTS. The truth table for the 256
outpuls of U15 is given In Table 5-10,

4124, U15 pin 13 is the command enable line, When the ROM output fs to be used as o com-
mand, U15 pin 13 will be high, U5A and U5C select which command decoder s enabled for
oulput. For example, with U15 pins 13 and 18 high, U5C(8) goes low 1o enable U2(18), When
the clock gaes low on U2(19), decoder U2 accepts the address generated by 1115 pins 11,19, 10,
and 20, and drives the corres:. ynding command output true,

4-125.  The qualifier decoders U3 and U13 select a qualifier to examine as determined by its
A throvgh D inputs from U175, Only one qualifier decader can be an atany one time, The selected
qualifier is Inverted and routed through to Pin 10 of U3 or U13 when U13 0r U3 pin 9 (S In ut)
goes low. U4 accepts the qualifier which Is inverted again by U10C, When the negative clock
{output from U4BQ) clocks U4 the data is output on U4A (pin 5) to programmable inverter U108,
provided that U4A is not preset by U15(13) gaing high. The reasan for clocking U4A on the
negative clock Is to aliow the pulses to settle. Note that the positive clock (U4BQ) Is used to
clock the other circults, The qualifier bit is stored in U4 so that the qualifier select can be
changed. U4 stares the last result until the clack drives Ud to exami - he latest D Input,

4-126.  U10B Is a programmable inverter. Since It is an exclusive OR gate, the status of pin 5
determines if pin 6 input is inverted or not Inverted at pin 4, For example, if pin 5 is high and
pin 6 Is high then pin 4 is low, also pin 5 high and pin 6 low gives a high at pin 4 thus, in this
case, UT0B acted as an Inverter for lﬁe input at pin 6. If pin 5 is Jow, a high at pin 6 gives 3 high
at pin 4, Also with pin 5 low and pin 6 low then pin 4 is low, In this case, U10B acted as a nan-
Inverting gate. This is used to advantage to cause a Jump for high qualifiers or low qualifiers
as determined by the state of U15(17),

4~15
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4-127.  Overall, the state machine can perform four basic operations as determined by the ‘
status of U15 pins 13 and 17 as follows:
0, 0,
U15(13)= U15(17)=

1. Command and COUNt . .ovus s vrnrnrvrsraninsses H L

2, CommandtoGOTO .........vvveuns Cer e H H

3. Examine qualifier and jJump if Q=H ............. . L H

4. Examine qualifier and jump if Q=L ,.............. L L

4-120, A forced jump can be implemented Instead of “IF then GO TO' by presetting U4A, U4A
will preset when U15(13) and U15(17) are: both high, This drives U10B(4) low to preset the
state counter to the ROM outputs,

4-129, State Machine Functions, Flowcharts, and ROM Listings

4-130, The following paragraphs describe how the state machine performs command and
count, cammand and GO TQ, examine qualifier, and jump IF Q=H. Except for the qualifier
state, the examine qualifier and jump IF Q=L state Is similar to the jump IF Q=H. The flow-
charts in Figure 5-3 and the ROM listing in Table 5-10 will be used to illustrate these four
functians,

4-131.  COMMAND AND COUNT  An example of command and count can be seen in Fig-
ure 4-1, Command C26 is RESET SYSYEM which Is used to reset RS flip-flops in U6, Command
C26 Is located at octal address 015 (89 891 181 binary, 13 decimal). Referring to Figure 8-20,
for C26, state counters U16 and J19 will give the fallowing nputs to U15; 1,=0, 1,=86, 1,=9, 1 =8,
=1, 1521, 1,=8, 1,=1, where 1=H and @=L, When U15 s so addressed, Its output, which can be
found In Table 5-10, Is 0,,=1, 0,,=8, 0,;=1, 0,,=1, O,,=1, 0,;=8, O,=1, O,=8, 0,=4,
O¢=0, O,=8, 0,=8, O,=8, 0,8, O,=f, O,=0, Since O,, is low and O, Is high, the state
machine is in the command and count mode, O, high drives U5A(2) and U5C(10) high. 0,
high Is inverted by U11A and drives U5C(9) high, This results in U5C(8) driving U2(18) low,
thus U2 s enabled, The input on U2 address lines is the output of UT1F, C, E, B which is the in-
verted output of U15 O,, Oy, Oy, and O,,. U2 will receive an address of A=H, B=L, C=H, and
D=L, This carrespands to a dectmal address of 5, thus U2 pin 6 Is active to give command C26
RESET SYSTEM,

4-132, With Oy, high, U4A is preset so that U4A(S) is high. This is routed to U0l *which has

in & high and 5 low, This results in U10B(4} high which drives the PE lines of U16 and 19
Eigh, thus the state counters will increment. Referring to Figure 4-3, the flowchart shows that
C26 Is followed by another command €22 at the next high address 0,

4-133,  COMMAND AND GQ TO. Figure 4-3 shows a portion of the flowchart which illustrates
a command and GO TO routine at SET FLAG €23, Use the flowchart and ROM truth table in
the same manner as the preceding example. U15 outputs for address Q,, are O,,=H, O, ,=H,
0y,=H, 0);=H, Oy;=L, O,;=H O4=H, O4=H, 0,=L, O,=H, O;=H, 0,=L, O,=L, O,=L, O,=L,
Oy=L. Since Oy, is high and O, Is high, the state machine Is In the cammand and GO TO
made. O, higL drives U5A(2) and USC(10) high. O, high is inve,ted by U11A and drives
USC(3) low. This results in USC(16} driving U2(18) low. The inpv: on U2 address lines will be
A=L, B=, C=L, D=H. This corresponds to a decimal addrzss of 8 which gives an active output
on the £23 command line, With O, high, U4A Is preset so that U4A(5) is high. This is routed
to U178 which has pin 6 high and pin 5 high. This results in a low on U108(4) which drives the
PE lines of U16 and U19 high. Thus the state counters will jump to the address on their Pe—P,
inputs on the next clock pulse, These address inputs for U15 are 1,=0,=L, |,=0=H, 1,=0,=H,
1,051, 1,=0 =L, 1,70,=L, 1,~0,=L, and |;=0,=L. This addresses the ROM 1o ocmiuddress
140, This Is shown In the partial flowchart in Figuse 4-4,
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RESET SYSTEM | 016
€26 00,001,101
SCTSEIECT 016
€22 00,001,110
1
ARM oty
CI6 00,001,111
0%
SEE;}“G 00,010,000
149
10,100,000
ADD
140

Figure 4-3. Command and Count Flowchart (Partial)

4-134.  Examine Qualifier and Jump IF Q=H. Figure 4-4 shows a portion of the flowchart
which illustrates an “Examine Qualifier and Jump IF Q=H" at CHECK Q31. Use the flowchart
and ROM truth table in the same manner as the preceding example. U15 outputs for address
003 are Oyy=L, O,,=H, Oyy=L, O,;=H, O;,=H, O,=H, O4=H, O,=l1, O,=L, O,=l, O,=L,
0=, 0L, O;=H, O,=L, O,=H. Since O,, is high and O,; is low, the state machie I, in
the "Examine Qualitier and Jump IF Q=H", O, low disables USA so neither of the command
decoders are enabled. Alsc O, low does not preset U4A so that it s free to store a qualifier.
With O, high, U11A inverts this to drive U13{9) low which selects U13 to examine a qualifier
as selected on U13 addres, lines. The U13 address Is A=L, B=L, C=i, D=L, this Is decimal 8 so
that U13(8) is active to select the Q31 qualifier. If Q31 is high, t213(10) is low. Since U10C(9) is
high and U10C(8) Is low, then U10C(10) wil be high, When U4A clocks, U4A(5) and U10B(6)
will be high. Since O,, is high, U10B pin 5 is high and U108 pin 6 Is high, This gives a low at
U10B(4) and the PE inputs of the state rounters. Thus the counters will Jump the address on
their Pe—P, inputs, The address inputs for U15 are 1.=0,=L, |=0=L, I,=0,=L, 1=0,=L,
1,=0,=L, =051, 1,=0,=L, 1;20,=H. This addresse. . ROM %0 octal address H% {BAND
O COMMAND). Thus the state machine has examined « qualifier, determined if ialifier
was 1, found that it was, and jumped rather than Incremented,

4-17
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Flgure 4-4. ' walifier Examivatian Flowchart (Partial)

4-135. Typical Flowchart QOperation

4-136, The following paragraphs describe how the flowchart can be used to determine 2
typlcal sequence of operations. For this example, assume the following frant panel control

settings:
AUTO/MANUAL it iiirierirsnerarerens AUTO
RANGE .....iieivirervrennn, ceeses vors 50 MHz to 4.5 CHz
RESOLUTION .....voviiininnns Cerer e berans 1 kHz
SAMPLERATE ......covvvvnnnt s Ceerersr e minimum

4-137, This starts the 5341A at the beginning of the flowchart at START and STATE RESET
as shown in the upper left of Figure 5-3 (Sheet 1). The command C12 RELEASE enables the
display’s internal clock, Next the state machine determines if the front panel RESET switch
was pressed or if the power has been turned off then on. If so Q10=1 and the state machine goes
through the add routine 140 to display zeros, The add routine is on sheet 2 and will be discussed
later. At the end of the add routine, the state machine goes to sample rate 043, After the sample
rate subroutine, the state machine goes to search 057 as shown in the lower right of Figure 5-3
Sheet 1,
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4-138. The search routine starts at address 057 shown toward the left center of Figure 5-3
Sheet 1. Address 057 determines if the counter is in the 80 MHz mode, since the front panel
switch Is set to 50 MHz to 4.3 GHz, the qualifier for EIGHTY is NO=0, this increments the state
machine to octal address 060 rather than jump to 021, Address 060 determines whether the
counter is in MANUAL, Since the counter is In AUTO, the qualifier is N=0 and the state
machine jumps to 077 BAND O C17 rather than increment to 061,

4-139, Command C17 BAND O resets the band counter A10U4 to the lowest band 15 MHz to
515 MHz. The state machine now increments to address 100 LATCH BAND command C20
which causes A10U1 to store the current band (BAND O). Next, the RESET SYSTEM command
C26is given to reset the 3 flip-flops A19U6A, C, D, and G, This includes the flag FF A19U6G and
H. When the flag Is reset {Jow) it indicates that the state machine must go through search twice,
If flag is high then one search cycle has been completed.,

4-140.  After RESET SYSTEM, qualifier LPD Q27 Is examined, LPD is fas> If there Is no signal
or If the signal Is too weak to measure, If LPD is false, the state machine increments to 103 which
increments the band to band 1, Next the BAND D and the BAND A lines are examined to deter-
mine if the band is band 9, If not the LPD qualifier Is examined again. This is the manner In
which the caunter steps through the bands looking for a signal. When the LPD qualifier is true,
the HPD qu.lifter Q25 at address 115 is examined. If HPD Is false, FD |s examined and if FD Is
false, the +1 command Is given. If FD !s true, the BAND O command Is given followed
by 112, 113, and 114 to Jight the asterisk light, Overall, this loop found proper LPD and FD
qualifters but HPD was false, this indicated that a good low frequency signal was acquired but
it was not sufficient to operate the counter in AUTO so the asterfak Iight was activated.

4-141, Goling back to LPD at 102, If LPD, FD, and HPD are true, the FLAG qualifier s
examined. if the search routine has gone through once, the FLAG will be false and the LATCH
BAND command is executed to store the band number corresponding to where the first signal
acqusition took place. Next the BAND QO command returns the band to band O, Then the FLAG
is set to indicate one successful search acquisition, After the set flag command, the state
machine goes back to LPD at address 102. If LPD, HPD, and FD are proper, the fiag is examined.
Since the state rmachine has found the signal twice, Flag Is true and Rand Equal is examined,
if the acquired signal is in the same hand as the previous acquisition, Band Equal Is true and
the set signal command s executed. The set signal goes 1o signal flip-flop A19U6D. UED AND's
this with an AND'ed LPD, HPD, FD signal combination. This gives an output fram U6D that
"signal s true,” After the set signal command, the state machine goes to address 021 1o start
the measure routine,

4142,  The measure routine gives command and check qualifiers a; showr. on Figure 5-1 then
govs to the add routine at address 140, To trace through the flow for these routines, use the
flowcharts in Figure 5-3, and the qualifier and command lists in Tables 5-3 and 5-4,

4-143,  For the add routine, addresses up to 200 determine the resolution, Addresses from 200
to 313 determine the constant ‘o be added and frem state 314 and upward handles the peak
delectors and FD on the display,

4-144. Table 5-5 gives a typical ASM sequence for a 1 GHz measurement in AUTO, 1 K
RESOLUTION, and 50 MHz—4.5 GHz range,

4-19
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4-145. A20, A21, A22 POWER SUPPLY CIRCUITS (05341-60020, 05341-60021, o
05341-60022)

4-146. The power supply circuits are shown In Figure 8-21, Primary pos:er connects to the
power madule via |3. The power module includrs a fuse F1 and a printed circult line selector,
The schematic shows the line selector installed for 120V operation. Other line selections and thelr
connections are shown on the schematic below the power module, The line selector determines
the right combination of the primary winding connections of T1 for the various Input power
valtages.

4-147. Relay K1 is controlled by the main POWER switch 51, When 51 is in the STANDDY
position, K1 is deenergized to disconnect all supplies from the regulator circuits except for the
+12V line to A14{14) This line supplies oven power ta Oscillator Assembly A14 and keeps the
aven up to operating temperature provided that the counter's power plug Is left connected 1o
the power mains. This is true even through the primary POWER switch {s STANDBY. When
K1 Is energized, the output of the rectifers are connected to the regulators to develop +5V,
-5V, -15V, and +15V.

4-148, A24 OPTION 001 REMOTE ADDRESS SWITCH 05341-60032) AND
AZ6 OPTION 011 ASCII INPUT ASSEMBLY (05341-60029

4-143. A24 (Figure 8-22) comtains the address switches A1 through A5 and the ADORESS-
ABLE-TALK ONLY (ALWAYS) switch, When the switch s set to TALK ONLY, the counter is
put in the TALK made so that whencver the Bus Is in the Data mode, it will outpul its méasure-
ment data If there s at least one addressed listener. In the TALK mode, it cannot recelve praogram
codes and cannot be unaddressed from talking by a controller. In the ADDRESSABLE mode,
a comroller Is required so that the counter can be addressed to listen to receive its program-
ming codes and addressed to talk to send its measurement data.

4-150, For addressing, the address switches A1 through A5 feed to A26U9 which also recelives
the DIO1 through DIOS bus lines. When the address on the bus is the same as the setting on the
address switch £,26U9 gives an A=B true on pin 14 (o indicaze that the counter s addressed.

4-151,  A26 contalns state machine circuits to generate commands and examine yualifiers,
address circuits, and HP-IB circults,

4-152.  The state machine circuit consist of ROM U13, address counters U16 and U6, qualifier
selectors U1 and U10, command selector U2, and stored bit IC's U3 and U4, The address counter
recelves clock pulses from U14D 2nd U14C which are driven by the clock from the processor
board A19. The address counters can increment the ROM address by one or can jump when a
jump statement is loaded into P, through P, inputs of U6 and U16. The operation of U6, U16,
and U13 is similar to the state machine on the Processor Board A19. See paragraphs 4-121
through 4-128 for a detalled explanation of algorithmic state machine principles. U14B is 3
programmable Inverter that s used to determine If U6 and U16 increment their count by 1 or
Jjump on a high or low qualifier.

4-153. U158 receives the various qualifiers and functions as a synchronizer to latch the quali-
fier until a clock pulse arrives, Fifteen qualifiers are fed to U10 and U1. The § inputs of U1 and
U10 select which qualifier will be routed to the Z output when the E input is true, USF Inverts
the [ line *a U1 so that either U1 or U10 can be selected but not both at the same time, The
selecte d qualifier from either U10 or U1 connects to U14A for routing to U15,

4-20
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4-154.  All commands are yenerated by U2, ROM U13 drives U2 pins 13, 14, and 15 to determine
which command is selected. U12A determines when a command is to be given, When U12A(1)
recelves 4 clock pulse, UT2A(3) gaes low. The selected output of U2 goes low to praduce a com-
mand. One of four commands can be given: LATCH REMOTE BAND, REMOTE RESET, and two
stored bit commands for U3 and U4,

4-135. LATCH REMOTE BAND command C6 warks in conjunction with the remolte program
code for adesired band. The band program code is sent to Band Selector A10and whenthe LATCH
REMOTE BAND command Is executed, the band Is latched into A10 for later use,

4-156. REMOTE RESET command C5 resets the counter. This accurs for several functions, for
example, if the resolution is changed remotely, the REMCTE PESET commang will be given in
between resolution changes, See flowcharts in fFigure 5-4 for other examples,

4-157.  The remaining commands are used lor stored bits In U3 and U4, Coand C, encble U3
and U4 respectively. U3 and U4 are addressed by inverted outputs from U13 via U5 An ex-
ample of the stored bits is RES A, B, C which are outputted in the proper conibination, 1. deter-
mine the remotely-programmed resolution. Some of the stored bits are routed through U1, a
tri-state converter, when U11(15,7V is high, it disables the inputs from appearing at the outputs,

4~158. Stored bit 54 determines when the local controls are locked out. The front panel RE-
SET switch acts as a return to local switch in addition to resetting the counter.,

4-159.  WAIT, HOLD, and FAST stared bits determine the sample rate modes, FAST configures
the counter to make measurements as fast as possible, HOLD stores the measurement until
triggered,

4-160. A25 OPTION 011 REMOTE OUTPUT ASSEMBLY (05341-60028)

4-161. The Remote Output Assembly (Figure 1-23) processes the measurement and converts
It to the proper farmat in ASCIt code for the HP-IB. The output format is shown [n the 5341A
outpu. cade set in Table 3-2,

4-162. RAM AZ3U7 stores the measurement digits which come in on J1(8, 9, 10, and 11", The
digits are stored into the RAM as determined by address selector U1, U1 can be configured to
caunt up or count down, U1(11) is the load-enable line and connecls to the GRAB line from
A13U20. When U1(11) is law, the low inputs on pins 1,9, 10, and 15 are loaded into the counter.
Count up and down pulses are used to write in or read out of the RAM.

4-163.  The algorithmic state machine consists of ROM U10, U6, U5, and U9, Unlike the state
machines described in A12 and A26, U10 has no address counter, The addresses for U10 are self
generated by the Qg through O, output lines being fed back to the |, thraugh 1, input lines
viz U6 and USA and B, For a particular address, the Q, through O, outputs are stored In Us-
U5 until a clock pulse arrives to switch the stored address into the U10 inputs, Thus the ROM
address does not Increment but will jump to the stored address,

4-164.  Qualifier inputs are routed 1o the | tnputs of U9, The select inputs are determined by
U10 and determine which qualifier is routed to the pin 15 of U3 and to USA. This allows the
ROM address 1o be maodified by the state of the selected qualifier,

4-165. Qualifer definitions are as follows:

BLANK means that a blank digits Is required and the RAM U7 outputs 1111, This is de-
tected by U3B and sent as a qualifier 1o U9,

COUNT 9 indicztes that the last digit of the display is being processed thus indicates
completion of processing a particular measurement,

4-21

www.valuetronics.com



Madel 5341A
Theory of Operation

ZERQ 15 obtained by tying U%(9} to ground. This causes branching to zero (never one)
on the flowcharts where this Is required, See Figure 5-5, sheet 1 of 4 for examples. The
NP on the flewcharts indicates NOT POSSIBLE to branch to 1,

RES, A, B, C are qualifiers from the mainframe which is required In order to determine
the exponent of the received measurement, This is used to determine whether to output
C+6, E+9, or 43,

RFD and DAC are HP-IB qualifiers used in the HP-IB handshake sequence. RFD Is
“ready for data” and Indicates that the HP-1B is ready to receive data from the 5341A,
DAC is “*data accepted” and indicates that the HP-IB has received data from the 5341A,

4-166, RAM U7 is wired OR'ed with ROM U8 and outputted to the DIQ lines. U7 outputs
numbers for measurement values while U8 Is used to supply ather characters such as E, space,
exponents 3, 6, and 9, carriage return, etc See Table 5-6 for U output codes, UT1 and U12 are
high current drivers 10 drive the bus,

4-167.  UID catermines when special characters are received and drives U13. U13 gives a
delay until the clock arrives, then U13 produces a DAV output to indi~ate data is valid.

4-168. Flowcharts for the HP-IB foards

4-169. The flowcharts {ur the HP-t3 hoards are shown in Figure 5-5 Chart B sheets 1 through
4. For a fundamental discussion of ASM flowcharts, see paragraphs 4-129 through 4-141. The
{lowcharts for HP-IB are similar to those described previously. One difference Is that Figure 5-5
hes blank command statements such as 001 This is because the state machine has 10 address
~uunter and uses commands and decision blc.cks in palrs, Also the flowcharts have some forced
branch statements such as ZERO where brai.ching to 1 is not possible, thus the decision for
ZERQ Is forced 10 0,

4-170. Overall, the flawchart shows the decision making process involved in converting the
ce.nter measurement to an ASCH compatible output in the form 1.2345678E 0X where § can
be 3, 6, or 9. Also an exponent + sign, spaces, and a carrlage return and line feed must be gerer-
ated, During self-test, addittonal characters are required which include 5 for self-test, commas,
and 0 or 1s for the LPD, HPD, and FD qualifiers (see Table 3-3).

4-171.  Many of the states are redundant and will be explained before examining the flow, RFD
Is ready for data and [f false, causes looping until RFD Is true. DAC Is data accepted and *asks”
If the bus has accepted the data; if not, it continues to outpat until DAC Is true, Count down
causes U1(4} on A25to drive the RAM to the next lower address. There are several codes =XXXX,
These generate characters such as decimal palint, E, +, 9, 5, 6, 3. The diglt code 0011 adds the
necessary digits to convert numbers to the ASCII format. CR/LF is carrlage return/line feed
which serves as a terminator on the bus, RES A, B, C are resolution switch inputs to allow the
circuits to determine data pertinent to the decimal point placement,

4-172  An casy way to trace through the flowcharts n a 1yplcal sequence of operation s to
examine a typlcal output and trace backwards through the tlowcharts. Referring to Table 3-2,
the required output Is: SP (space), 1to 3 digits, . (decimal point), 0 10 9 digits, E {exponent}, +
{exponent sign), CR (carrfage return), LF {Iine feed). To see how this is outputted, refer to
Figure 5-5, sheet 4 of 4, At the lower right, starting with the DONE statement which results in a
reset, tracing back shaws the line feed generated at address 133, Preceding this is the carriage
return generated at address 131, This is preceded by branching to 021 if in self-test or back to
address 320 then 311, Tracing back further depends on whether a 3, 6, ar 9 exponent was gener-
ated. If it was a 3, then the flow traces back 10 sheet 3, or sheet 2 for exponent 6, or back to
sheet 1 for a 9 exponent.

AR
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4-173, Assuming that the exponent was a 9 and tracing back through sheet 1 shows a 9 gener-
ated at address 033, this Is preceded by a + code at 031, then an E code at 027. Preceding this
is a loop to generate measurement digits (addresses 024, 221, 222, etc.). Digits will be outputted
until count 9 is true indicating that the RAM address counter has cycled through one measure-
ment reading. This is preceded by a decimal point at 021, then the digit preceding the decimal
point Is generated at 017. Preceding this is examinations of the resolution codes and blanks to
determine which sheet (exponent +3, +6, +9) to branch to,

4-174. In between the output codes are RFD and DAC examinations 1o determine If the bus
has accepted data and if the RFD line indicates ready for data,
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SECTION V
MAINTENANCE AND TROUBLESHOOTING

5-1. INTRODUCTION

5-2, This section contains maintenance and service information.
5-3. RECOMMENDED TEST EQUIPMENT

3-4. A list of recommended test equipment is given in Section 1.
5-5. ASSEMBLY DESIGNATIONS

3-6. Table 5-1 lists the designations, names, and Hewlett-Packard part numbers of all standard
and optional assemblies in the 5341A.

Table 5-1. Assemblies in 5341A Counter

REFERENCE NAME HP PART NUMBER
DESIGNATION (05341-OMITTED)
Al Mixer (not field repairable, arder (actory rebullt assembly -60001

05341-60501).
A1A1 Input Switch -60025
AlA2 Mixer -60024
ATAl Filter-Amplifier -60002
Al Switchable Filter (not fleld repairable, order factory rebuilt -60048

asscmblr. 05341-60540),
A2 High-Pass Filter (Option 003) -60023
Al 500—100¢ MHz Douhler -60003
AJAY 500—-750—1000 MHz Multiplier -60026
AlA2 500—1000 MHz Double; -60027
Ad Prescaler -60004
A5 IF {video) Detactor -60005
Ab 250—300 MHz Multiplier -600406
A7 250=750 MHz Muliplier -60007
Al 50—250 MHz Muliplier 60000
A9 10-—50 MHz Multiplier -60009
A10 Switch Driver -60010
AN Buffer -60011
Al12 80 MHz Direct Amplifier -60012
A1l RF Matherboard -60013
Al4 10 MHz Qscillator (Standard) (not field repairable). -60047
A4 10 MHz High Stabllity Oscillator {Option 001) {not field 10544-60011

repairable, order factory rebuilt assembly, 10544-60511)
A15 Display -60415
A16 Display Driver -60016
A7 Time Base -60017
A8 Counter -6018
Al9 Processor -60019
A Power Supply -60020
AN Power Supply Motherboard -60021
A22 Voitage Regulator ~60022
A2} Resolution Switch -50014
A Remate Address Switch (Qption 011) -60032
A25 Remote Quiput {Option 011} -60028
A6 Remote Input (Option 011) -60025
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5-7. IN-CABINET PERFORMANCE TEST @

5-8, The In-cabinet performance test given in Table 5-2 may be used to verify proper oper-
ation of all clrcults in the 5341A,

Table 5-2. In-Cuhinet Performance Test

1. On rear panel of 5341A check that printed clrcunt line voltage selector board shows number
(100 or 120 or 220 or 240 corresponding to line voltage to be used. (Refer to Section 11 for line
voltage selection Instructions it necessary,) Check that the carrect fuse s installed for the
avillable hine valtage. Set 5341A POWER swilch to STANDBY. Connect 5341A to puwer source.

Disconnect any signals from the 53414,

"

1. Set 541 controls as Tollows:

RESOLUTION switch ........cvvevvnnn e e e 1 Hz
SAMPLE RATE control indicator «...ovvvviiiiiii e up
RANGE switch . ......oovi it ey CHK
AUTO-MANUAL switch ......ovoeinn. e AUTO
POWER switth ot i e i iier s ria e rienerras ON
4. The counter should display:
2. DT i GH2 for about 3 seconds. (This tests all the LED digits segments.)

b, then! U3 D kHz GATE i displayed for about 20 secands.

¢, then WNOD00 00D GHz (21 count) is displayed for about 1 second,

d. then LTINS 00 GHz (£ count) GATE i displayed.

e. then displays c. and d. altermate,
Push the RESET switch and display a. b. ¢, d., and e. above will be repeated,

6.  Slide the RESOLUTION switch through its other six positions, the results should be similar to
step 3. above except that one less digit is illuminated for cach switch position change, and the
intermediate zeros anly display is progressively shorter untif it Is not discernible,

7. With the RESOLUTION switch set to 1 MHz, check that the display Is (120 GHz (21 count)
with the GATE [amps flashing.

*

8. Set the RESOLUTION switch to 10 Hz, Turn SAMPLE RATE control clackwise stopping about

every 10° of rctation, As the control is turned clockwise the Interval when the GATE and *
‘ lamps are on remains the same, but the interval when the GATE and * lamps are off increases
| from almaost no time off to about 10 secands off.

9,  Turn the SAMPLE RATE control to HOLD, the GATE and *® lamps will be off and the GH7 dis-
i play will be “"held” indefinitely.

10, Srt the 5341A RANGE switch to 10 Hz—80 MHz.

11.  Connect an appropriate si?nal generator to the 5341A 10 Hz—-80 MHz 1M1 INPUT, Set the
signal generator for 10 millivolts output at 10 Hz. Vary the signal generator frequency from
{0 Hz to 80 MHz with 10 millivolts output. The 5341A should display the correct output fre-
quency of the signal generator for the entire 10 Hz to 80 MHz range.

12.  Set the 5341A RANGE switch to the 50 MHz—4.5 GHz pasition.
NOTE

When making high frequency sensitivity checks, it Is importan® to
recognize that cable losses can be appreciable. Amplitude differences
as high as 20 dB can exist between the generator output jack and the
b cable end connected to the 5341A, When determining sensitivity using
generators with a calibrated output meter, include cable loss, A
preferred methad is to measure actual signal strength at the cable end
(properly terminated) using @ power meter capab?c of measuring the
signal of interest,
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Table 5-2. in-Cabinet Porformance Tost {Cantinued)

explanation of input levels,

CAUTION

Do not exceed 1 watt of inpul power (+30 dBm) under any circumstances.
Extensive Internal damage may accur. See Section It for a complele

1. Setan appropriate signal generator for ~15 dBm output at 50 MHz and connect the output to
the 531414 50 MH2=-4.5 GH2 INPUT, Vary the signal generator(s) frequency from 50 MNz o
4.5 GHr at -15 dBm. The 5341A should display the correct oulput frequency of the signal
generator(s) for the entire 56 MHz to 4,5 GHz range.

14, Set the 5341A BAND SELECT AUTO-MANUAL switch to MANUAL. Press the 5341A RESET
switch, Change the signal generator output level 1o -20 diim. Change the signal generatar
output frequency and the 5341A BAND SELECT pushbuttan according to the following table,
Adjust the signal generator frequencies from low 10 high. The upper limit should be checked
with increasing frequency as decreasing frequencies will result in g different switching point,

Number of Times 5341A BAND Frequency of Signal st 5341A INPUT and
SELECT Butior: Pressed C t 534 1A Disol
after RESET orrec splay
BAND NUMBER LOW HIGH*
] 50 MH2z 530 to 565 MH;
1 515 MHz 780 10 950 MH 2z
2 765 MH2 1.03 10 1.15 GH2
k) 1.015 GHz 1.53 10 1.56 GHz
4 1.515 GHz 201 to 2.06 GH:z
5 2,015 GHz 25310 2,56 GHz
6 2.515 GHz J.03 10 3.06 GH2
7 3.015 GHz 3.53 10 1.56 GHz
8 3.515 GHz 4.03 10 4.06 GHz
9 4.015 GH:z 4.53 1o 4.56 GHz

range,

signal, and set INT-EXT switch to INT.

amplitude,

*Nate that the high frequency end of each band is specified as a range rather than a specific
frequency. The counter will respand to at least the lowest end frequency in each “High"

15. On 5:41A rear panel, set INT-EXT switch to EXT. Connect a 10 MHz signal at 1.5V p-p to 10
MHz INPUT BNC ronnector, Check that 5341A operates properly. Disconnect the 10 MHz

16.  QOn 5341A rear panel, measure signal at 10 Mhz QUTPUT connector using 10:1 divider probe
on an ascilloscope. Check that oseilloscopu displays a 10 MHz signz) with at least a 2.4V p-p

5-9. PREVENYIVE MAINTENANCE

5-10.  Preventive malntenance consists of cleaning the fan filter on the rear panel as required,
The in-cabinet performance check should be made periodically tu assure the 5341A is within

specifications,
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5-11. ADJUSTMENTS

5-12. Procedures for adjusting the counter so it will operate praperly are given in the fol-
lowing paragraphs. These procedures should be used when the counter does natoperate accord-
ing 1o specifications, but it has been determined that no parts are (aulty, Or If the in-cabinet test
has been performed and the results indicate that adjustment s necessary.

5-13. Power Supply Adjustments (A20, A21, A22}

5-14. Use the follawing procedure 1o adjust the pawer supply for proper operation.

a.  +5 Volt Adjustment
1. Connect voltmeter to A20(6, 6).
2. Adjust A20R8 fur a +5V reading on volimeter.

b, -5.2 Volt Adjustment
1. Connect voltmeter to XA3(12) on motherboard A13.
2. Adjust A22R2 to -5.2 volts on*valtmeter.

c. =15 Volt Adjustment
1, Connectvoltmeter to the point on Power Supply Motherboard A21 labelcd " -15v"

(violet wire),
2. Adjust A22R4 for -15 voits on valimeter,

d. 415 Volt Adjustiment
1. Counnect volimeter to XA12(2, 2}.
2. Adjust A22R6 to +15 valts on voltmeter.

5-15. (1 Megf) INPUT) Amplifier Adjustment (A12)

5-16. Use the following procedure to adjust the 80 MHz amplifier for proper opuration,

3. Connect an 8640 Signal Generator to 10 Hz—80 MHz" input BNC on 5341A using a 50-
ohm feedthrough termination.

b. Set 8640 to 1 MMz at 30 mV rms output,

c.  Set 5341A RANGE switch to *10 Hz—80 MHz"" and RESOLUTION switch 1o 100 Hz.

d. On A12 High Impedance Amplifier adjust potentiometer A12R32 for a stable count.
e. Coatinue to decrease input signal level and adjust A12R32 for maximum sensitivity.

{.  Verify that the 5341A properly measures input signals of 10 mV rms or less, From 10 Hz

to 80 MHz.
5-17. 10 MHz Oscillator Adjusiment (A14)

5-18. For the standard oscillator {05341-60047), use the following procedure to adjust the 10
MHz oscillator for proper operation.

a. Connect J5 10 MHz output, available on the 5341A rear panel to the input of a high
resolution frequency counter such as an HP 5345A. Connect a suitable external fre-
quency standard {such as HP 5061A Cesium Beam) to the external oscillator input of
the 5345A.

b, Remove the A14 Oscillator board from the 5341A z2nd note the frequency marked on the
top label (FREQ SET). Add the FREQ SET value to 10,000000 MHz and make note of t.
Reinstall the board.

¢. Usean insulated tuning tool to adjust the oscillator for a 5345A display of the frequency
noted in step b.

www.¥aluetronics.com
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5-19, Option 001 Oplional Osci'? *lor (10544-60011)

NOTE

The 5341A inust have primary power applied for at least 24 hours to
dlow the ascillator temperature to stabilize.

1. Set controls on ascllloscape as follows:

Channel A 8.2V/cm, de coupled; +up
Sweep C.N5 p</tm

Trigger: Ext, +slope, ACF

Made 1o Norm

Display to Channel A

b. Connect a suitable 1 MHz, 5 MHz, or 10 MHz frequency standard (such as an HP Cesium
fleam) to the EXT Input on oscilloscope.

c.  Connect oscilloscope Channel A to 10 MHz autput ()5) available on 5341A rear panel,

d.  Adjust ascillator FREQ ADJ for minimum sldeways movement of the oscillator signal,

5-20. 10 to 50 MHz Multiplier Adjustinent (A9)

5-21. Usn the lollowing pracedure to adjust the A9 10 to 50 MHz multiplier for proper

operattan,

a.  Set the 8555A spectrum analyzer as follows:

b. Place spectrum analyzer probe tip at XA9(7) with probe grounded at XA9(7).

FREQUENCY o i i s 5¢ MHz
BANDWIDTH i e cs i e aes 100 kHz
SCANWIDTH ,.............0. N 10 MHz/Div
INPUT ATTEN e 20 dB
SCANTIME Lo e i na e Fms
LOGREFLEVEL ..o i e s +10 dB

€. Tune the varizhle capacitors A9C13 50 MHz 1,” A9C15 *'50 MHz 2,” and ASC19 *'50
MHz,"” for a maximum 50 MHz signal as observed on the spectrum analyzer. Repeat
the procedure to obtain an optimum setting,

d. Tune the varfable capacitor A9C4 **10 MHz" for maximum 50 MHz autput level,

e.  The 50 MHz signal should be at least 0 dBm, with sidebands down 50 d8,

f.  Using a tuning wand or other insulated tool press lightly on the side of each variable
capacitor. The output must remain constant,

5-22, 50 to 250 MHz Mutliplier Adjustment (A8)

5-23. Usethefollowing procedure to adjust the AB 50—250 MHz multiplier for proper operation,

2. Set the 8555A spectrum analyzer as follows:

FREQUENCY i iiiiiii it rrrerrerriinrenreess 250 MHz
BANDWIDTH o iiiitiiiiniiiieinnrenrrerssrresnnens 300 kHz
SCANWIDTH e i iiiiinerennnennnsssnns 50 MHz/Div
INPUT ATTEN i i i et tr e rersr e rsararens 20 dB
SCANTIME ottt ittt irenibesrreenrrerrsrsnns 5ms
LOG REF LEVEL o\ttt irvrinerrenrnnnsreoranssnnses +10 dB

b.  Connect spectrum analyzer probe through 2 3011 load to XA8(2}. Ground probe at XAB/ 2.

www.valuetronics.com
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¢.  Tune the variable capacitors ABCS 50 MHz,” €11 7250 MHz 1, and C13 250 MHz 2"
for 2 maximurn 250 MH7 output level as observed on the spectrum analyzer, Repeat so
Js to obtain an optimum seuing. The signal shou'd be approximately +3 dB with the
200 and 300 MHz sidebands at least 40 dB below the 250 MHz level.

d. Cannect the spectrum analyzer probe to XA8(14) and ground probe at XAB(14). The
250 MH2 signal should be +3 diim.

5-24, 250 to 500 MHz Multiplier Adjustment (A6)

5-25.  Usuethe following procedure to adjust the A6 250500 MHz multiplier for proper operation.

1. Set the 8555A spectrum analyzer as follows:

FREQUENCY i i e e 500 MHz
BANDWIDTH . e e e e 300 kHaz
SCANWIDTH ..o 100 MHz/div
INPUT ATTEN ...oiienanes e 30 dB
SCANTIME oo i s 5ms
LOGREF LEVEL .ot is st +20 dBm

b. Remove coaxial cable from A13)1 to A2)1 and connect the spectrum analyzer to A13)1.
Adjust ABC5 *'250 MHz " C14 "'500 MHz 1,"” and C18 500 MHz 2" for a maxtmum 500
MHz signal. Qutput le. el should be at least +14 dBrn. Sidebands should be 40 dBB down
from the 500 MH7 signal. Return circuit to original confiyuration.

¢. Disconnect rigid coax from A1)2 and loosen connection at A2J3. Connect spectrum
analyzer to A2{3 output, Set 5341A;

AUTO/MANUAL ..o Ce e s MANUAL
RANGE ....... s se e r b e reae 50 MHz—4.5 GHz
BAND SELECT .ot irisnnees 500 MHz Band

d. 500 MHz signal out of A2 should be at least 11 dBm +1 dB.

e. Do not disconnect spectrum analyzer from A2 assembly output (A2)3) until after per-
forming following adjustments on other assemblies,

5-26, 250 to 750 MHz Multiplier (A7)

5-27. Usethe [cliowing procedure to adjust the A7 250—750 MHz multiplier for proper operation.

a. Set the 8555A spectrum analyzer as follows:

FREQUENCY ..ot et 750 MHz
BANDWIDTH ..t eine e 300 kHz
SCANWIDTH ..o e 100 MHz/div
INPUT ATTEN it i es 10 d8
SCANTIME i i i e st e e s 5 ms
LOGREFLEVEL oot i e ee e e areneas 0 dBm

b. Connect spectrum analyzer input to the disconnected rigid coax at A1)2.
¢.  Place the 5341A in MANUAL mode of operation. Set the 5341A into the 750 MHz band.

Adjust A7C16 750 MHz 1" and A7C11 750 MHz 2" for a maximum output level at 750
MH2z as observed on the spectrum apalyzer,

e, Adjust A7R5 “Level Set” for -16 dBm at 750 Miz.
f.  Push 5341A RESET switch,
g. Push BAND SELECT switch once. Instrument is now in the 500 MHz band.

www.Valuetronics.com
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h.  Disconnect coax from A2)3 and connect RF millivoltimeter HP 3406A to A2J3 using a

50{1 T connector and a 500} termination.
Check that millivaltmeter reads 11 dBim +1 dBm.

If not, AGR22, R23, and R24 should be changed, To determine the proper values, start
with R23 and R24 at 9101 (HP Part No. 0698-7026) and R22 at 821} {HP Part No. 0698-4364),

Measure and record the millivaltmeter reading and adjust the values as follows:

=16 ta ~14 dBm
-1210 -10 dBBm
~-10 to -8 dBm

1001} (0698-3113)
7501 (0698-3380)
6811 (0698-3379)

IF MILLIVOLTMETER CHANGE A6R23 AND CHANGE A6R22 FROM
READS AGR24 FROM 9001 TO: 8211 to:
-16 to -16 dBm 12001 (0698-5562)* 5111 (0693-3370}

6611 (0696-3379)
12011 (0698-5562)
15081 (0694-3381)

*HP Part Numbers,

k. Reconnect spectrum analyzer 1n A2)3.

I, Push RESET switch. Spectrum Analyzer should indicate a maximum of -60 dBm at
500 MHz,

m. Do not disconnect spectrum analyzer fram A2}3.
5-28. 500 lo 1000 MHz Doubler Assembly (A3)

5-29. Use the following procedure to adjust the 500—1000 MHz Doubler,

2. Push BAND SELLCT switch to the 1.0 GHz band.

b.  Adjust A3R4 "1 GHz LEVEL SET" so displayed 1 GHz signal is -37 dBm.,
¢. 500 MHz and 750 MHz signals should be down approximately 35 dB.
d

Push BAND SELECT switch to the 500 MHz band. Adjust AJA2CB "NOTCH ADJ 1 GH2"
for a minimum 1 GHz level as seen on the spectrum analyzer.

5-30. Filter Assembly (A2) and Switch Drive Assembly (A10) Adjustments

2. Set the 8555A spectrum analyzer as follows:

BANDWIDTH .o i e e 300 kHz
SCANWIDTH .o 100 MHz/div
SCANTIME o it 10 ms
INPUT ATTEN o e e i e ey 20 4B
LOGREFLEVEL ..o ie it 0 dBm

b.  Connect spectrum analyzer to rigid coaxial cable connecting A2)3 and A1)2 so as to
observe A2 assembly outpur,

¢.  Place the 5341A in the MANUAL maode. Push the BAND SELECT switch to the 4.0 GHz
band.

d. Set the spectrum analyzer frequency to 4.0 GHz.

e.  Adjust A2 "SPEC GEN LEVEL SET” for a -16 dBm 4 MHz level as seen on Spectrum
Analyzer. (This may have to be readjusted if the 1.5 GHz to 3.5 GHz bands cannot be set
to -17 dBm,)

5-7
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f Pross BAND SELECT switch to the bands below and make adjustments as indicated. It
the 1.5 10 3.5 GHz ievels cannot be et to 17 dBm, repeat procedure with 4 Mitz level

et to no lower than =18 dBm,

SIGNAL LEVEL ON
BAND SPECTRUM ANALYZER ADJUSTMENT
1.5 Glz 217 dbm AT0R20
2.0 GHz _17 dBin AT0R2]
2.5 GHz _17 diim A10R22
3.0 GHz _17 4Bm AVOR23
1.5 GHz -17 diim ANOR 24

5-31. Mixer Module Adjustment

5-32. The A1 Mixer Assembly is adjusted at the factory. The unit should be -djusted only when
necessary. A rebuilt Mixer Assembly (05341-60501) can be ordered as an exchange module
i a failure should occur.

5-33. Use the following procedure to adiust the mixer for proper operation,

2. Set the B555A spectrum analyzer as tollows:

R 0 o1 O o i vl |

BANDWIDTH ot iiirrinra s 300 kHz
SCAN WIDTH ot eeee e innrein ey 100 MHz/div
SCAN TIME oottt e i irss e ta e rasias 5ms
INPUT ATTEN .. iee s b 20 dB
LOG REF LEVEL ot ieer s reeunrsssanennnrraearss +10 dBm
— FREQUENCY oottt nanenennaesasiianes 500 MHz

b, Disconnect coaxial cable between A1)1 to A13)2 and connect mixer output to spectrum
analyzer.

¢.  Set signal generator to 513 £1 MHz, -13 dBm and insert into 5341A front pancl 50-ohm
input. Cunnect +5V to A1C1, available ai A20TP1,

Adjust ATA1C7 (NOTCH ADY) for a minimum 513 MHz level on spectrum analyzer.
Should be at least -35 dBm.

e.  Set signal generator to 500 1 MHz, -13 dBm.

Adjust ATA3C2 (500 MHz NOTCH ADJ} for a minimum 500 MHz level on spectrum ana-
lyzer. Should be at least -35 dBm.

|
&

by gl | 1 Lo d o kit

g. Return circuit to original configuration.

5-34. IF and Prescaler Adjustments
NOTE

During the following procedures, use a power meter to measure the
input level to the counter.

10 e 1 e S S 14 R P |||-|||||||||!r|||—mnﬂn|lnmmMIMImml

5-35.  All of the following adjustments are interactive so they must be pertormed in the order
given, First the best prescaler sensitivity is set, then the attenuator s adjusted to present the
carrect drive level to the prescaler, and finally the IF board qualifiers are set. s
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NOTE
Steps a4 through d adjust the Ad Prescaler for maximum sensitivity,

3 Set 5341A control as follows-

AUTO-MANUAL .. oo MANUAL
TEST-NORMAL {AT19Y o o e e TEST
RESOLUTION oo e s e e 10K
BAND o e e 0 BAND
RAMGE ... 50 MHz—4.5 GHz RANGE

bh. Disconnect caax from A13j2 and connect the signal gererator to the A13)2 connector
lacated on the motherbaoard, Set the signal generator 1o 100 MH..

¢.  Remave 5341A bottom caver; using a clip lead, ground LPD on the underside of the
motherbaard (LPD iy available at XA5{1) and connect to WHT-YEL wire),

d. Adjust AdR1 OFFSET AD) for maximum sensitivity by observing the 5341A display and
adjusting A4R1 for a stable 100 MHz count for decreasing input signal levels, Record
the lowest generator output level which gives a stable display at 100 MHz.

NOTE

Steps ¢ through 11 sat the ATTENUATOR pot on the A5 IF board for
the proper signal level 1o the A4 Prescaler board.

e.  Unsolder FD an bottom of A13 motherboard. This is the WHT-GRN wire connected 1o
XA5(2).

{.  Set the signal generator to 540 MHz. Adjust the generator output for the lowest signai
level which just produces a stable 540 MHz display. Record the lowest generator output
level which gives a stable display at 540 MHz.

g. |l the 100 MHz signal level recarded in step (d.) is lower than the 546 MHz signal level
recorded in step {f.), set the signal generator to 540 MHz at -1 dBm and adjust the
ATTENUATOR A5R29 until the counter just produces a stable 540 MHz display. Check
that 100 MHz at -2 dBm produces a stable count,

If the 540 MHz signal level recorded in step (f.} is lower than the 100 MH¢ signal level
recorded in step (d.), set the signal generator 1o 100 MHz at -2 dBm and adjust the
ATTENUATOR A5R29 until the counter just produces a stable 100 MHz display. Check
that 540 MHz a1 -1 dBm produces a stable count.

h. Resolder FD and disconnect the clip lead from LPD,
NOTE

Steps i thraugh | adjust the threshold set pot A5R31 so that qualifiers
LPD and HPD come on at the praper signal levels,

i. Set generator to 50 MHz and -5 dBm.

J.  Slowly increase the generator output signal level and adjust the THRESHOLD SET pot
A5R31 so that the low level peak detector, LPD . Just changes from U to 1when the signal
level reaches -2 dBm. LPD is the middle digit of the quahfier display.

k. Decrease geneiator level by 1 dB. LPD should change from 110 0.
I, If necessary, adjust A5R31 until the 5341A passes steps | and k.

. 5-9
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NOTE

Steps m and n check HPG (high level peak detector) for proper oper- @
ation. The previous adjustiment sets both LPD and HPD simultaneously.

m, Increase generator output level until HPD (most-significant-digit of the 3 qualifier
digits on the display) just changes from G ta 1, This must occur at +6 dm L1 dBm (at
50 MHz).

n. Decrease level by 1 di. HPD must change from 11to Q.
NOTE

Steps o through tadjust the FD (frequency discriminatar) qualifier to
change from 1to 0 at the correct frequency, When the 5341A Is in the
500 MH, ar 750 MHz bands, the IF bandwidth is 350 MHz and FD
must change between an IF frequency of 200 Ml 1z to 350 MHz. When
the 5341A is in any of the ather bands, the IF bandwidth fs 540 MHz
and FD must change between 530 MHz (0 540 MHz,

NOTE

The crassover frequency changes with the input power level so it
must be checked at both 0 dBm and -+1 dBm into the IF board.

0. Set 5341A to the 0 Band (540 MHz IF bandwlidth) by pressing the reset switch.

p. Set the signal generator (still connected to A13)2) to 520 MHz at 0 dBm., Increase the
generator frequency until FO changes from 1 to 0. Adjust A5C14 such that FD changes
from 110 0 at 535 MHz +5 MHz. (FD Is the least-significant-digit in the qualifier display.)
Repeat above for a generator level of +10 dBm.

q. Set 5341A to the 500 MHz band (350 MHz IF bandwidth) by pushing the BAND SELECT
button on the front panel. With no input signal, the display will read 500 MHz.

r.  Set signal generator output to 240 MHz at 0 dBm and then sweep frequency up until
FD changes from 1 1o 0. This must occur between 280 MHz and 350 MHz,

5. Repeat step r with +10 dBm signal generator output level,

t.  Set signal generator output to 400 MHz at 0 dBm and sweep down in frequency until
FD changes from 0 to 1. This must occur before 265 MHz.

u. Repeat step t with +10 dBm signal generator output level.

v. [f steps r through u do not crossover properly, first try readjusting A5C14 for proper
oparation. Be sure to repeat steps o through q if A5C14 is readjusted.

NOTE

If readjusting ASC14 doesn’t work, it may be necessary to adjust
A5R30 to compensate faor component variations {particularly aging
and the matching between diodes ASCR10 and ASCR9), Perform the
adjustment far A5R10 as follows:

1. Place A5 un extender board. Disconnect signal generator,

2. Using VTVM, measure and record the dc voltage at A5U2(5);
it should be 105 mV +5 mV,

3. Measure the voltage at ASU2(4: and adjust ASR3I0 until i s
10 mV £1 mV more positive than the voltage at A5U2(5).

4, Repeat entire FD procedure from step o. if this doesn’t wark,
reduce the voltage at U2 pin 4 until it is 5 mV 1 mV more
positive than the voltage at ASU2 pin § and repeat FD adjust-
ment procedure.

w, Reconnect A1)1 to A13)2 and disconnect test equipment,

5-10
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5-36. TROUBLESHOOTING

5.37. The lollawing paragraphs describe troubleshooting procedures for the 5341A. With the
exception of Mixer Assembly A and Switchable Filter A2, the instrument s repaired to the
component level. A1 and A2 are baard oxchange assemblies.

5.39. Troubleshooting consists of an overall trouble isolation chart shown In Figure 5-1, Fig-
ure 5-2 covers trauble [solation of the Mixer and Switchable Filter assemblies, figure 5-3

covers troubleshooting of the processor A19. For instruments cquipped with Optien 011
Remate Programming, refer to Figure 5-4. Figure 5-5 s a step-by-step checkout of Option 011
using an HP Model K08-59992A Bus exerciser.

5.39. To troubleshoot the 5341A, recommended steps are as follows:

2. Use Figure 5-1 {Chart 1) for trouble isolation to the board level, Chart 1 recommens
repair or gives directions to use Charts 2 or 3.

b. Charts 4 and 5 are used to troubieshnot Option 011 Remate Programming.

5-40. A19 Processor Trnubleshooting

5-41. The Hewlcn-Packard Madel 1601k Logic State Analyzer can be used to check the 5341A
A19 Processor. Use the [allowing pracedure to connect the 1601l to check the 5341A A1 Proc-
essor operation,

i Disconnect the 5341A power cord, 2nd remove the cabinet covers.

b. Remove 5H1A display casting from the miainframe. The casting Is held to mainframe
by 1wo screws, one an ecch side.

c.  Connect 1021A six-hit data prohes to 5341A A19 processor as follows:

Bit @ A19U16 pin 14
Bit 1 13
Bit 2 12
Bit 3 LA
Hit 4 AT9U19 pin 14
Bit 5 13
Bit 6 12
Bit 7 N
GND AT9U10 pin 8

A15U16 pin B

J.  Connect 10230A CLOCK probe LLGND to A19U4 pin 7 and CLOCK to A19TP3.
e. Connect a logle pulse to the white wire that connects to the RESET switch.

f, %ot 1601 Logic State Analyzer controls as follows:

SAMPLE MODE ...ttt riiirrrreannsrs e iansorsresonsinse SGL
DELAY TOON ..ttt inrisanrsssabssnnsassseren 00000
TABLE TO o ottvs it vre s ssnrninsesonssasonasranssasborrens A
START DISP ottt it retiasrreiassass b osnrnsssbsrabres ON
TRIGGER MODE ... cvvevinininnness NORM, LOCAL, WORD
TRIGGER WORD SWITCHES 0 through 8 .......covviivninns LO
LOGICBYTE .vvvvvvrinvnsrnensansrrnanesnnosans POS and 3 BIT
QUALIFIER SWITCHES .ooovhiniie i eniirenines OfFF

g. Connect power ta 5341A and 1601A.
h. On 1601A, press RESET switch.

5-11
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Press Logic Pulser switch, The 1601A will display the (irst 16 addresses of the state
machine starting with octal address 000,

To display the next 16 addresses, set the DELAY thumbwheel swiiches to 00016. Press
1601A RESET and then the Logic I Iser switch,

To check any particular actal address set the TRIGGER WORD switches to the desired
address wnd the 1601A will display that address first, followed by the next 15 sequences.
If the 1601A doos nat display when using this procedure, cither the ASM does not
normally step to that address or 'rouble exists,

Table 5-5 gives the ASM sequence for the 5341A with a 500 MHz signal input and the
controls set as ollows:

RESOLUTION .\t ee et eenessne e 1K
SAMPLE RATE «ovvve e eassssvneeseennesiaeees Fully CCW
AUTO-MANUAL .\t eise i eiteereinranereenennes AUTO
RANGE v veereeestieseeeeneernensee e 50 MHz—4.5 GHz

5-42, Slow or Manual Clock

5-43, The 5341A A19 processor can accept a slower clack <ignal than the internal 5341A clack
provided by U1, The processor can be manually clocked using a logic pulser. To disable the
internal clack short A19TPT to A19TP2. An external clock can be applied at X/CLK {A19U4

pin 1),

5-44, Usc of Flowchart No. 3 with 1601L Display

5-45. Al 5341A tlawcharts are arranged such that it is relatively easy to relate flowchart to

display. Below is an example of a typlcal flowchart section.

5-12

PRMNGRAM ADDRESS 002

20
E|GHTY)
002
00,000,010

Q:u is the qualifier examined at program address 002. The meaning of EIGHTY Q20 can
be found by looking up the mnemonic listing. Q20 EIGHTY: indicates the direct count
(10 Hz—80 MHz) amplifier assembly is active.

b. Y=1 indicates the qualifier Q20 a1 A19U13 pin 20 Is TTL high and the qualifier is true
(Y=YES) when TTL high.
¢, 002 00,000,010: is the program address given in both octal (002) and binary form

{000,000,010). The 1601A logic analyzer can display the binary program address if the
BYTE, OCT-BCD switch is in the QCT paosition.

www.valuetronics.com..
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5-46, Qualifier and Commands for A19 Processor Flowchart (3) 0

5-47. Table 5-3 lists the definitions of the “qualifiers’ used in the A19 Processor Flowchart,
Chart 3. Table 5-4 lists the definitions of the commands used in Chart 3.

Fabile 5-3. Qualifiers for Chart No. 3

NUMBER QUALIFIER

QB “Band-C" is the “C" line output of the hand counier A10U4. Corresponds to the “4"
position in 8421 BCD.

Q1 "Band-A" is the A" line outpul of the haod counter A10U4. Carresponds to the "17
pasition in 8421 BCD.

Q2 “Band-B" is the “B" line output of the band counter A10U4. Corresponds to the "2°
position in 8421 BCD.

Q3 “Band Equal’ is the output of comparator A10U"1. This indlicates that the current band

number is the same as the band which was stored by 3 *'latch band” command €20,

Q4 "Hand-D'" is the D" line output of the band counter A10U4. Carresponds to the "
position in 8421 BCD.

Q5 "Test” indicates the position of the internal seli-test switch, A high level is normal a low
level s tost,

Q6 "5 R, Dane” (Sample Rate Done) indicates that the sample rate one-shoton A17 has timed
out,

Q7 *Gate’ Indic.tes the gate is open for counting. Comes from A17UISA,

Qb Not used.

Q9 “Flag" is the output of RS ilip-flop A19UGD. This ilip-flop is set by "SET FLAG,” C.23 and
resct by "RESET SYSTEM,” C26.

Q10 YReset Button” indicates that the reset button was pushed ar that the power was turned oft,
The condition Is set br setting flip-flop A19UI6A, and reset by a RESET SYSTEM, C26. Q10
is the output of this (lip-tap.

Qn "“Signal” is the output of R-S Hlip-llop AT9L 68, After a SET SIGNAL (€27} Q11 indicates
whether the signal peak detectors have remuined steady. A high on "SIGNAL" indicates
a steady (cw) IF output of countable amplitude and frequency. A low on "signal” indi-
cates the IF has dropped aut for some time,

Q12, Q13| Not used.
Q14 “REMOTE" indicates the 5341A is operating under remote control,
Q15 “Band Select” Indicates that the band select pushbutton s being pressed.

Q16 "RES C" Indicates the C-bit of the resolution code. May be generated on the front panel
switch or an the remote control board (A20). For significance, ser table on A17 schematic.

Q17 “Manual" indicates counter is In manual band selection maode {either front panel of remote
baard can cause this}, Q17 HI indicates manual true. Q17 LOW Is manual={alse or aulo-
matic=true.

Q- "RES B" Indicates the B-bit of the resolution code, See Q16.
Q19 “RES A” indicates the A-bit of the resolution code. 8§ Q16.
Qu "EYGHTY" Indicates the direct count amplifier is active (10 Hz to EIGHTY MHz).

Qn "Count @ (Count zero) indicates that the display counter ts at the zero position, Thisisthe
least-significant-digit of the display {far right). Source: A16L188.

QR "D (FREQUENCY OISCRIMINATORY}. Sent fram the IF board A5 to indicate that the IF
frequency is with the correct bandwidih limits. (15 MHz to 300 MHz Ia 500 MHz, 750MHz2
bands, and 15 MHz to 540 MHz all other band..)

Q4 "Sum @ indicates that the digit in the display, stored in the lacation painted at by the
display counter is a zero {8088 binary). Used with blanking leading zeros. Source:
AT6UBA.

5-16
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Tabie 5-3. Qualificrs for Chart Nn, 3 (Cantinued)

NUMBER

QUALIFIER

QM
Q5

Q6
Q¥

Q2
Qs
Q30

aQn

"OUTPUTTING" sent from A28U130 10 indicate that the remote cutput board is attempting
to outpul a measurement,

"HPD" (High level Peak Detectar) sent by the IF Loard (AS5) 1o ingicate the presence of a
high level iF,

"Remote Test” sent from A29U4 pin 6 to indicate that the remote test function s on,

“LPD"' (Low level Peak Detectar) sent by the IF board (A5) to indicate the presence of 3
medium or high level signal,

“Fast” sent fraom A29U4 pin 10 causes 5341A to by pass the sample rate delay, When in re-
mole: control,

"Hold" indicates the Eosilian ol the hold switch, This is an active low signal when the
sample rate pot is in the hold detent pashtion.

“Remote Hold" sent from A29U4 pin 7 when in remote, causes 5341A 1o wait until irg-
gered, belore measuring,

"Check" indicates that vae 5341A is in sell-check mode. This can be a front panel switch
setting or a remote contsol setting,

-

www.valuetronics.com
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Fable 5-4. Commands for Chart No. 3

NUMBER

COMMANDS

o
ci

C2thru C5
C6
Cc7

Ccs

9
ci0
n
c12
cn
C14

C15

c7
18
c19
C20
i
c2

cu

C24
C25

C26
cz

C28 thru C30
chn

GATE LITE. Triggers one-shat A16U10A which lights the "Gate" Hght for 100 ms.

ADD stores the output of the adder A17U1 in the display memory (A16U1) and In the
remote output memary (A18U7) one-digit to the adder comes from the counter beard,
The ather comes froim the ROM A19U15 pins 9, 21, 8, 22 via U12 inverters. This number
is shown on the Howchart, for example “ADD 7" means send a 7 8111 binary to the
adder and store the sume of 7 and the counter output in the display memory and the
remole memory,

Are not used.

OUTIUT TOGGLE sends a clock pulse 1o A26U13 {remate autput board), This signals A8
that a measurement has been completed and Is available for outputting, The same pulse
can be used to terminate an output cycle if 3 new measurement has begun.

COUNT DOWN sends a clock pulse tothe display counter A16US5 and A 28U1 to cause bath
of these counters 16 count dawn ane value,

GRAB sends a pulse to the R-S Hip-flop A16U9C on display. This disables the displays In-
ternal clock (A16U108) and also resets the display counter (A16US5) to zero (B88). The
remole output counter also s resct to zero,

COUNT UP sends a clock pulse to the display counter (A16U5) and to the remote output
counter {A28U1) to cause bath of these counters tu count up ane value,

*ar ASTERISK sends a pulse to the asterisk one-shat (A15Q2, C2). This lights the * symbal
far 50 ms.

Latch D.P. (D.P. stands for dectimal paint) clacks decimal point storage (A16U6) stores
location for decimal point In display,

RELEASE sends a pulse to the R-S (lip-flop A16U9D an the display driver. This enables the
display's internal clock. And so begins the display of Informatian in the display memary.

KILO sets the units of the display to kHz by pu!slnq A16U12A and U128. This shuts oif both
“MHz"” and “GHz" lights and turns on the “kHz" annunclator.

MEGA sets the units of the display 1o MHz by pulsing AT6U12A and A16U13A, This shuts
off both "kHz" and “GHz" lights and wrns on the "MHz"’ annunclator.

GIGA sets the units of the display to GHz by pulsing A16U128 and A16U13A. This shuts off
bath “kHz" and "MHz" lights and turns on the *GHz" annunciator.

ARM resets the time base and the counters (on A17, A18). Following the end af ARM,
the gate apens.

BAND B resets the band counter A10U4 to the lawest band, 15 MHz to 515 MHz.
BAND +1 causc s the band counter A10U4 to step to the next band.

Not used.

LATCH BAND causes A10U1 to store the current band (stores the autputs of A10U4),
SHIFT causes the counter/shift register on A18 to shift one location,

SET SELECT sets R-5 flip-flop A19U6C, This causes the counter board to output the counter/
shilt register instead of the high frequency decade. The select flip-flop is reset by a RESET
S5YSTEM, C26.

SET FLAG sets R-S fllp-flog A19U6D. The output of this flip-flop Is fed to Q95 “FLAG.”
Flag [s reset {made false) by a RESET SYSTEM, C26.

RESET CARRY reset {clears) the carry {lip-llop A17U48,

START S.R. (start sample rate} triggers one-shot A17U2. This initiates a delay before the
next measurement. The length of the delay is controlled by the sample rate pot setting.

RESET SYSTEM resets 3 R-5 flip-flops A19USA, C, D. These flip-flops indicate (A; the reset
pushbuttan, (C) select high frequency decade or caunter/shift register on A18, (D) flag.

SET SIGNAL sets R~3 flip-flop A19U6D the autput of A19U6D indicates that the signal has
not dropped out since SET SIGNAL was pulsed,

Not used,

DUMMY not connected but used in program as aNO-OP. Allows a jump in program with
no action accurring. .
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www.valuetronics.com

<




Model 5341A
Maintenance and Troubleshooting

Table 5-5. Typical ASM Flowchart Sequence

0 This table shows the flowchart sequence with a 1 GHz input and the 5341A set for 1kHz RESQ-
LUTION, AUTO mode, and RANGE set 10 50 MHz to 4.5 GHz. See paragraph 5-39 for detailed
step-by-step procedure for using the HP 1601A to check the flowchart sequence.

OCTAL OCTAL
WORD ADDRESS COMMENTS WORD ADDRESS COMMENTS
1 000 i1 34
2 o 2 4] RELEASE causes display
k| 013 Initializes 10 read 0. kHz,
4 014 counter (K] 044
5 015 and ASM 04 057 Search Subroutine
6 016 a5 060
7 017 06 077 sets Band 10 0
8§ 020 07 100
9 140 Starts Add Subroutine 08 101
10 142 89 102 Checks LPD (no)
" 143 GRAB blanks display 90 103 Increments Band
12 144 91 104 Checks Band D (ng)
13 145 92 102 Checks LPD (no)
14 146 93 103 Increments Band
15 147 94 104
16 150 95 102 Checks LMD (yes)
17 151 9% 115 Checks HPD (yes)
14 161 97 120 Checks FD (yes)
19 165 98 121 Checks flag (no)
0 166 99 122 Latchey Band
N 167 100 123 Sets Band 10 Q
22 172 101 124 Sets Flag
13 173 102 102
24 174 103 103 Repeats scarch
25 175 104 104 checking il signal
6 176 105 102 can be found in
by 177 106 101 same band for the
28 200 107 104 second time
2 201 108 102
10 235 109 115
i 216 110 120
n 237 11 121 Checks Flag {yes)
KX} 202 m 125 Chiecks IF Band is equa
34 201 m 126
25 204 114 o
36 205 115 022
37 206 116 o3
B 07 17 024
9 210 118 013
40 m 19 034
41 212 120 35
42 n3 141 thre | Repeats 032,Repeats Laop until the
43 214 approx 2,404% 033, 034, 035, main Gate Closes
44 215 (times out}
45 216 2,485 036
46 17 2,486 037
47 220 2,467 140 Starts Add Subroutine
48 N 2,408 142
49 22 2489 | 143 | GRAB blanks display
50 m 2,490 | 144
51 310 2,491 145
52 1k 2,492 146
53 I 2,493 147
54 m Blanks leading zeros 2,494 150
5% n2 2,495 151
56 mn 2,496 161
57 thru 80 | 311,312,213 2,437 165

5-19
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Labie 5.5 Dy ASAL Hlowe hart Serpuenee (Continud)

QCTAL . QCTAL
WORD ADDRESS COMMENTS ”' WORD WORD COMMENTS
2,4 166 b s 250
2.4 167 2,500 i GIGA hight
2,500 i72 2an 1o
1501 171 2.5 " Blanks & leading
4,502 174 | 250 i 2000
2.5904 175 2,524 1
2. 5th 170 2.52% 1P Hanks g
2,505 177 2526 i leading 2010
2,500 2 255 il
<7 il , 2.5 o Blanks
2,508 234 i 2,509 2R leading 2ern
2,507 2i6 f 2,510 Jou
2510 37 i asn 043 RELEAST onablos
s 240 | 13k dock fon
2,512 M1 strobing data into
2513 242 | display
2,514 M1 [hsplay togds <1 GHy
2.51%5 244
2516 245
2517 10
2510 247 '

|

ssince the ASN dlock and the counter ime hase sre independem and not synchronous,
the waord at which the loaping stops cannnt be defined,

5-48, Troubleshooting Option 011 {A25) Digital Qutput

5-49, The Hewlett-Packard Model 16011 Lagic State Analyzer can be used ta check the 5341A
Option 011 (A25) Digital Qutpul. Use the following procedure 1o connect the 16011 10 check
the A25 boards.

2. Discannect the 5341A power vable and remove the cabinet covers.

L. Remove the A5 board fram its socket and use an extender board to connect the A25 to
tts socket.,

¢,  Connect two 10231A six-bit data probes and one 10230A clock probe to the A25 board

as follows:
10231A PROBF BIT CONNECT TQ PIN CONNECT 10230A YO PIN
0 U6(2) CLOCK us9
1 LJ6{10) GND U4(7)
2 U6(5)
] Uoe12)
4 Ua(7)
5 u6(15)
6 u6(9)
7 us(s)
GND U6(8)
GND U5{7)
CLOCK L6(9)

d. Disable the 5341A internal clock by connecting A19TP1 to A19TP2.

e. Use an HP Logic Pulser or other stow clock device to step the 5341A clacking circuits
at A19U4(11).

5-20
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. Connect pawer to the 53A and proceaed with checks.,

g.  Reter 1o paragraph 5-51 to relate the flowchart to the logic display. (Use Hlawehart 4,
Part A»)
h.  After the tests, disconnect the est equipment and return all 53414 assemblios and

parts 1o the standard cartect arrangement,
5-50, Qualiflers and Commands for A25 Flowchart 4, Part A

5-51. Tabie 5-0 lists the definitions of qualifiers used in the A25 Tlowchart 4, Part A, Fabio 5-7
lsts the definitions of commands used 'y Chart 4, Part A.

Tible S-n Qualifiors tar Chart 4, Pt A

www.valuetro

QUALIFIERS INFUTS TO U9
to REEY ~— (Ready for Datay indicates that the HP-T is ready 1n recelve dat trom the 5341A.
" DAC = (i3ata Accepted) indicates that the HP-IB bas received dan Trom the §341A,
[y RLS A — (Resolutian Bit A)
1 RCY B — (Resolution it 1) Indicates the Resnlution code
14 RES € =~ (Resolution I C)
1] COUNT 9 detects when cauntar U is 8 nine (1801).
16 LANK detects 3 HLANK (code T111) a1 the output of RAM U7,
17 ZLRQ — this quahfier Iy slways zera since it bs grounded. 1t is used to force a branch in
the Howcharts,
Tuble 5-7. Cammaruly for Chart 4, Part A
COMMANDS DEFINITIQONS
DONE Output of U4 pin 11, Presets U136, This indicatos to 5J49A o0in processar (A19) that
the autputting of the answer is dane.
COUNT- | Lauses counter U1 1o count down ane value.
DOWN
All other commands cause an ASCH character v be outputted anto the HP-IB. The chae -
acter iy selected wing inputs 10-13 of U8 ROM. The table below gives the charactors
ASCIl code, and the four-bit Input to UB,
CHARACTER us ASCH OUTPUT OF USB
PINS
12 1 10 7 6 5 4 ] 2 1
SPACE = 0 0 0 00 1 0 0 0 0 0
. 0 0 Q 1|0 1 0 1 1 1 0 Decimal Poing
DIGIT*= u 0 1 0|0 1 d d d .
] 0 0 1 1 0 1 1 4] ] ] 1
) 0 1 0 6 )]0 1 0 1 1 0 0 Comma
E 0 1 0 i 1 0 g 0 1 0 1
i n 1 1 0 0 1 1 0 1 1 ¢
& 0 1 1 ] 1 0 i 0 0 1 ]
CR 1 0 0 0 0 0 0 1 1 0 1 CarrlageReturn
9 1 a 0 1 0 1 1 1 0 U 1
LF 1 0 1 0l0n @ o 1 0 1 0 LineFeed
+ 1 0 1 1 g 1 (: 1 0 1 1

*DIGIT provides only three bits from ROM UB. The lower four bits come from RAM U7, When none
of the characters is being set on the HP-1B, code 1111 Is sent to UR, This enables the U7 oulputs,
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5-52, Troubleshaoting Option 011 {A26) Remote Programnidng @

5-53. The Hewlet-Packard Moduel 16015 Loghe State Analyzer can be used to shock the 5341A
Optian 011 {A20) Remote Progrimming. Use the tollowing procedure to connect the 16011 tn
check the A26 hoard,

PROCEDURE TO CHECK A6
1. Diconnect the 5300A power cable, and remove the cabine cayers,
b,  For access to the A26 hoard remaove the A25 board from its sachet.

¢, Conuect twa 10231A six-bit data probes and ane 10230A clack prabe to the AJs boutd as

tollows:
10231A PROBE MIT CONNECT TO PIN CONNECT 10230A TO VIN

) U4 CLOCK L6t
| LI6(13)
2 u6(12) CLOCL GND i
] U6(11)
4 U16(14)
5 WR{ITRR}]
6 U16(12}
7 U16(11}

GND U6()

GND u16(8)

d.  Reinstall the A25 hoard with an externder bouard to make room for the probes an A26.
e. Disable the 5341A internal clack by connecting A19P1 10 A9TP2.

Use an HP Logic Pulser or other slow clock device to step the 5341A clocking clecults
at AT9U4(1Y).

g Connuct power to the 3341A and proceed with checks,
., Refer t, paragraph 5-54 to relate the flowchart to the logic display.
(Use Flowchast 4, Part B}

i.  After the tests, discannect the test equipment and return all 5341A assemblies and
parts to the standurd ~Jrrect arrangement,

5-54. Qualifiers, Stored Blts, and Command for A26 Flowchart 4, Part B

5-55. Table 5-8 lists the definitions of qualifiers used in A26 Flowchart 4, Part B, Table 5-9
lists definitions of stored hits used in A26 Flawchait 4, Part B. Table 7.10 lists definitions of
commands used in A26 Flowchart 4, Part B.

5-56. Troubleshooting Option 01¢ with HP Model K68-53392A Bus Exerciser
5.57. The Hewletr-Pactard Model K08-59932A Bus Exerciser can be used to check the 5341A

Option 011 A25 and A26 boards. Use the procedures in Chart 5 to check Option 011 with the
K08-59992A.

5-22
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Fabio 5-8 Qualifiers for Chart 4, Part B

QUALINIERS DEFINITIONS

Qh Qualliiers, Inputs to Ut or UI10

(ai] D4 — Data input 4, trom bus line IO

Qi 05 — Data input 5, (ram bus ine DIOS

Q) 11 = Datw mput 3, tram hus hine DO

Q1 132 — 1ar input 2, tram bus line PIQ?2

(a7 D1~ Data ivput 1, fram by e (IO

Q5 6 — Data gt &, trom b line D1QG6

Qn D7 — Data input 7, trom bus line DIQ7

7 RLSTT BUTTON, trom trans panel resel pushburtan

Qn LISIEN — tadicates addressed 70 listen from A6 U J— U4,

QY ATN — Attention line trem bu,

Qi LQUAL —indicates address on DIO1—-DIOS vaqualy setting on addresy switchos lrom A 26
L=t 14

Qn AV — indicates that the odima an the bus is valid.

Qi REN — indicates remate enable conditian ot the hus,
Qui HC - indicatey nterlace dear from the bus,

Q4 Nat used,

Q15 O = indicates lacal lockout condition,

Falrle 5-9. Stoeed ity for Chart 4, Part 1}
NUMDER DEFINITIONS
K1} QO - Local inckaut,
51 ATALK — addressed 1o talk

S RES B — remote resolution switch, line B,
55 RES C — remote resolution switch, line C.
54 RFS A — remiote resolution switch, line A,
55 REMOTE -~ instrument is in renote rontrol.

56 RID/DAC — high indicates ready for data, Low indicates data accepted,
W LISTEN -- indicates addressed 1o Hsten,

58 CHECK — remate check switch.

5% TRIGGER — remate trigger

S1g FAST =~ indicates bypass sample  ste made.
51 WAIT — wait until add ess mode.
512 HOLD — indicates remate hold made.

913 REMOTL TEST — remote self-test switch.
$14 EIGHTY ~ remate 80 niHz switch,
515 MANUAL — rernate manual switch,

Table 5-10. Command for Chart 4, Part B
B COMMANDS = OUTPUTS OF U2
NUMBER UEFINITIONS

cq Used to ser or clear S8 through 57,

Ci Used! 10 set or clear S8 through $15.

C5 REMOTE RESET -~ resety 5341A maln processor.

C6 LATCH REMOQTE BAND — stares a band number on A 10.
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5-58. Read Only Memorles (ROM's) Addresses and Outputs @

5-59, Several read-only-memories (ROM's) In Integrated circuits are used in the 5341A,
Tablos 5-10, 5-11, 5-12, 5-13, and 5-14 list the addresses and outputs of these ROM integrated
circults for use In troubleshooting.

NOTE
The ROM IC used in A19U15 has two alternatives: ane for the
standard 5341A and a second for 5341A Option 003.

5-60. A manual clock Is necessary to use the ROM tables to troubleshoat the ROM's. Refer to
paragraph 5-42, Slow or Manual Clack, for procedure to use & manual clock with the 5341A,

5-44
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AT R N DI
BOBIIV)LugnIfLt LY
RAYIO LIl L]
ARy ivelrlivtgugt
12110vd Ny ae
QtYIdl v ldvpt
Plotvvglvmuiioid
1451611 ?ulvapald
PRy 1w lulitlgef
APYIv IR lugan]]
f1u1uvalplun]el
Il YR 0wl )
Qluyivplpinvivle!
121101 pYevidlupy
(A1 vy gn
111 1ulltplvupagln
prgdvnlinivintll
11111V} lgnuingg)
W L DR Y2
1011 dv2 v e
Prytvlgnoniguid]
PPyiuvdlpidnigiy
111109l lae
1111 vevdagoen
1 L131Iv ¥Hau0gyan
11141V Ynuidgudn
111210 ]Ppaiindepn
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Madel 5341A

Maintenance and Troubleshooting

Table 5-11. 534°A Main Control ROM (Continuetd)

14y
141
j42
14)

296
2v7
25y
211
212
2113
214
215
26
217
224
24}
Re2
22)
224
2¢5
w2h

piuivgvpilndulin
1yl 1 vunihan g
(A1) 1vwgluuiannlone
N1 1vihvaduan
[V [Ywddupy
trlauvelpenagiitt
111l ey
11yl lipwdadaen
PRy tevdvnll 1 ven
gryiuvipillyeat
grgigal tulltriLe
AV IALLUD IR
(Wi Inldlpvvagydy
A YRR AL
10ledvgipaun)lll
(P11l pvdugygn
11191vaipilinuly
prgievilviliuvletl
(hlgevpiveidnl L1
IR IR Y
119 lguiRuen
TSV LA E LIRS B
IR A ELL L
1119ivdlpilliuld
pugluvitivdoduo!
VeI IBilri1al

} 1A 1YRvidluYbaLlLl

1011819104088
1A141¥alnninuuan
111GV ipveegvie
(219l gllt
Mg lglpvagony
131d ¥ 1w ouo
gapputprivog)iel
191g9vRIbHgL1LE
11l ivdnggups
12181V luulnBupe
giviglphliuvidoolll
PIpagulivillvll
trigovalinveaslll
gugialytivigiuio
1214l lpudagagp
Pyl iiiwiaiuin
in1gvl ] tnvdgwapi
Wil L1 uLR
Yagroavdelviolutn
feiatlglipdiyganoy
fR1gntl 1ovIGouen
pryigtllivagdion
tRiguillvddodlpy
Piutllidig ool
111guljtildotupey
vigwl] 1Y vun
HAT IS RUTLDT A
119141 10e¥Eaden

P
23y
241
23
233
234
235
230
237
290
211
242
243
244
2195
210
nay
29y
241
202
b
b4
295
256
207
20y
201
20L2
1IN
204
205
BUh
207
2/
271
27z
2/}
/4
275
276
ol7
Jey
3
Jue
Jvld
Juid
Jud
Jub
Juz
Jip
3
312
33
314
315

1A19 1V TwaEyBe
111%181tvinivLl
121Gl Luadadypt
f1LiVI LR w0
I 1yuI L bvic v W
EERE AN AR RV PR
BledalWivliinlod
Qilguyvugd?lwl ] g
P Divinguil
Pluydiigiivinglon
{M1dvdlBedgia)e
fAltuldtuvidgouid
frrArap v ey
1M1 luwvg lwefd
1211312 10engygt
19131Vl pnldup
1V1yuvpinul iyl
gryIwiltiviivell
113l Lvpgug
PRI LI Vudunf
1Lyl lvgryin
101gavipglonupnilll
111l 3l plarygy
1MgivRiuvygagyie
1B1daveluvuni )1
1INl MU
1P191YR 1B aNORAY
1013pvginddallan
tllarttlllvg yen
101wyl iy
101l g ligvnoygun
18191 Ll pvitkedn
Jivguudlilivltijltit
1AL anvdlinulaivip
fritelgluvianngn
(2131 valewdpaven
glvanlant lugyiegn
YUYl
1P1QevBiuwigitlod
11igrirliliaarwoen
[ Quvpipvdnylit
101110 RuHBRuRY
[riaivdlpwdpvan
GluvvnlpnrllyonlLe
Yluyvulul ] 10t
121G TvHPY L1
1159111101080 1000
1MUY LIYLL
11ivilitilveroen
f11idiepl1llugivgn
191499vaibwipanpe
1P181VQ1lyvHAaYYol
eVYIvlatllldalvet
glYIRYUlINvIveIt
BIvtvlioiuiiodull
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Madel 5141A
Maintenance and Troubleshooting

Table 5-11. 531HA Main Contral ROM (Comtinued)

e
517
1Py,
32
Jue
e}
I
vh
a."'.J
37
3
33}
Jae
R I
334
j 1}
Jad
337
Jau
31y
342
jay}
jng
Jag
380
Sa7
Juy
3y
L2
Ju)
BLUE
305
346
Ju/
Jtrd
Ju)
Jug
Jul
Ju4
w5
Jud
Jo?
YA
37
372
373
3/ 4
375
3’6
3’77

L N UL ISUAE TN RLLREN I
Bhwail LT B v !
RNV R R FUTNE
PLIP R by g
RN LY UCS RRE NI
RGP TR T T
1R B S RTINS
Loy lomaup b
P21 AL Ly enaglpagent
[ STTAIR IS RVTUAI N
T gt Lt aen
AL R
ety e
(AR R TEIC R RTITIEIAN N I
TALaladbpede e
I AR U RN
Il glivd Lhwalil 1)1
TP gL LB gy
Py gl lvagin
R W IV IR R RTTU LA N B
I11divgalouyt ]l
111afW)vumBapnBD
THLa1vV]PRuUpRYunh
11i9lV)*Budgduul
[Hidglvipvanpgage
THIwivIPdipaage
f1idiv)vpdiampe
111a1vivpmuigyun
1119V IYediyand
1141w Paviigyaibe
11191Y] P elpd.iBi
111914 Vuvipdnen
111V ruulgangy
1141 ]peilfdupt
11191vIVeloQaed
111R1vivRdupnann
{11V
131a1v]14podpdups
1Hlglvvpidgynid
11192181 Yoaligunin
1114ivUbedpdynn
111div I Veviigude®
111d1v]dpuiigyuon
11191 RUa0uR0
11191V VRhpRudo
1191V vpideduey
1lalviPovunpen
IRV RN I L
11glvvpwugeesy
|

1
1
|
l
I11ld1eivpnovrvon
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Model 5341A
Matntenance and Troubleshooting

Table 5-12 5341A Remaote Quipiat ROAM

vitia

REMQITE QUTPUT RQN

AVUm) @

CUYTPUTS

iy
(LI3N)
nne
el
i
RIYA!
avb
W7
Pl
i
e
v1d
4
b
o
viz
W)
(AP
v d
e
neA
ned
neo
Ve/
UM T
pd
a2
LIV
J34a
nJd G
aJdh
nd7
py
N4
naz
ya )
pid
345
NG
paz
[t }418)
WY
a2
AR}
L HY
L5
phob
nau7

HE PARTNUMHER 1B15=-2244

ANDREGSES (LEFT cnlUMN) ARE IN UCTAL
(HILHI QI UMMN) ARC IN HINARY,
O'JIPUTS ftpt GlbIOI‘i;UlJ!...l.r'2,01'nﬂ

FLLjem) it
[1lYeal it
fLryev]allngapd
111t eveuvalyag )
Uty nead P ivdiiy | go
it vliwdylianl
Py vy agge
SR RR YA W RIS
PrIvg vty it
LY v tiangye
RACERE T ULINIE!
Lihlapt basOug Lo
LIy Tuanlip 1o
Ppivrlivn) gy
J 1Al
Jit v iangp gl
P bvgpreayipap
gyt o lgupt
flLityaaruniiylte
P11yl
By guvig i on
11wt ivgl
Pligvagvpuiaipilp
plorguegvladigl
11 1awglyeal L ape
e revpvivdl jvg)
tllrgvgunul iy,
1rgivvgvivil Lvil
ISR TARY ALY RYR
BB IRS NN Y
frtemnpiuwulgllt
FLELY Vv Oaaie
I}
[1

!
11
il
1
11
11
1y
1
11

IR RN
Juvgtunionagl
polvangtiviopn e
BRI YA TIVEREE
Bergykprividnioy
[11pLvItivljaunll
f11Tuvepnlaglle
A Lywvpriniugl it
11 1vugipvininpo
ot Iiulglvn!
Plltdvpbpeialiel
IRRRE LT I TGRS
He1aevyviviog e
111 Ivvgtpelisllng
ittt iulagLe
[1i1gv@bhwinlilil

1
t
1
1
!
I

CI7,16),0108,14,13),(0Y2,11,18)

{aHIGH, s OwW

Ay
o |
yuy
neJ
o
pobh
fihb
pu?
/)
Wil
n/2
N3
n/4
a/5
n’eé
/7
1v)
1]
jue
vl
jud
1v5
(14
n7
Iy
111
112
113
114
115
110
V17
Yy
141
122
123
j 24
129
120
17
13y
13]
132
14]
]34
135
13¢
137

I rwgt el 1 avee
P11 ml P
Bllgyge vl fuale
f11tuv] vl gt
TfLyivpttnloym
If1ysvplipwlterio
PfLrEvttewi Lot
T vty v
Pllivvpduwitpape
Brpyuvprivil ot
F11iwvplivml ] ol
HeELYgugWini ol
filIgvidPunlillol
BRI A AR N R
A EgveA vl L)t
filuvgpwll )it
POpTOVRR Y LUt
P rwverruloggtys
f111evpig iyl
DO YUl Tuangil
Prtravtpludal gy
Bivtpegitllugliol
11 tuwptiplaggl 1o
fupigwptl luogt Ll
HIgupvnlivelape
Uit Lol
1111911 tivwiaypa
11119111 vdpuer
113)9 L lvdagunn
{11l livyagn
1113811 ivunNgupn
1Lyl ivneagoen
111vwvltvlnigudl
1111gvavulug puae
L1ty luligwlie
wivguupellaipgull
Priruvgrulolulpe
Bulyewel il gl
1irgvituldrgael
111 L ivdagaen
ft1revpiplul]age
1Ppaeug”livllvel
filivudvplarate
[*1ygaugl lviIvit
fIyatittlugygoen
1111alstivdnuyne
ftlrgi1ttednpuee
{111l 11anggvec
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Maodel 5341A
Maintenance and Traubleshaoting

Fable 5212 §301A Remote Outprat ROAE (Contitini)

14 113 1oviinlinelg) 220 11L1avMtiuiigt L)
FAL 11D ravgtaunpg] | 247 11L1uvpBval et
142 1111evprulivpalo 230 1111¢v)tivig vy
54 L1 luwuV|11qnnil 231 111 Iyvpuuve 1w
124 llllutltlusnnuuq 232 111yvl vty
148 11110111 10n00ua0 AR F
b SESTA
4 ;
o T
; : 236 [ 11Tuvgipennagype
1;; ::llﬂtl:lg:ﬂﬁUU‘ 237 111tuvgvpvlagg | |
3 e Ziy 111 gy
WMl TIviopge]e
5 11 e a2 Il b
4 v 1 0
106 11194111 )euannee 244 {i{{fwéuéﬁfﬂﬁi?u
l:? u'uuulwunmm? 215 111 1uvpvuvionl o
ok 1 e Eie el
Filrivgieeliglupn
5 s s 2 i)
104 1111011 1W008ueD 202 |ll|éwuﬁuwle:u:1
::2 ::::g:;::gsggngn 2gJ 1LYV Livig) )9
Ny b4 111 pnininiuni
137 f111ali1lvdguvee 2L 11w LiviartLee
1’u 1111QL11u000u0p 206 111 vuvpnwlall i
\fl 111190y 11 whapupe 207 11Ul yupe
VRt
201 1111411 1¥ilBdLpm
f;a T111al) Livigowee 202 111109v)anLn]8uee
/g RO NSRRI ) 203 111011110100 vRN
l, [11191]111vdyaven RO4 (1] )gupvuvlLl 1wee
177 111)¢1)1194004en 205 111 1avguneagaypo
R for 1L Tormvammiaes
207 f111ougupvvyeyey
2o 114 1aun 1 oaues
Foriiivgugulyiuge
205 111 ) aunt womal 272 Hiieulileitiell
206 IIIIBUQIBUHﬁgli? 3;3 1 ] saaamatliiel
207 1111Qv]19vunltnl 276 }}i:SZTT?Z???TfS
21¥ 1119011 11vdponon R76 111 pvpvpYly)tlL
215 111)@11)5v0mav00 77
212 11110111 1e90a000 R 1111evi 1l lgovee
213 t1119b511d60000R vg 111 L1eulnliunaual
214 1111QL]110dpRuRR Joa |11 edubulagaute
215 11110000040 é JU2 fi1r1ev)lijvauult
516 !lsleHHIIUGGIII JUI 1111 ivgodan
R Jus 1heL et
220 1111@v111vutevpl JU6 :ll’ug“"UlHﬂ“lln
221 t1f1QuivtvRlavle gipvllilobolt
222 1111@8¢pruvdigu]! 3v7 l#lluuuﬂuluuluau
223 11110v]1194101a0 310 Hueuiliieoloel
224 11191910106 pug! 311 1111Qu)valarguen
225 1111 100%01 100 oo 312 11518111 1vunouen
: J13 11110111 ivdpQuen
s 5-4%9
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Madel 5341A
Malntesanee and Trauhleshooting
Fahde 5.0} SEHA Remote Quiput ROAE (Conttnged)
l R RS AT R PR IS QH'
JIH 1ty vy Y bvnpygope
SO TP EIa ] L ennwapn
JV2 v yaacyean
e, PV hvmaptty g gt
SY AN NN T TN R FYN AL
JZ? thLvagm )y i)
JY 1L rgeyealappen
24 11 ve )Lt ad
JEO 11l lopoag
SO P Vv
327 1ir1e Viengeagt
Jaw thiravp vy e
SI1 1t rvgeriny e
JI2 1L tn el
J3V rtvmnl vt inyjun
90 111 I aniapaene
335 111 0dt) 1 ange e
Jafr 1Lyl vdtgann
337 111 v theuapy sge
JAY L1 vvgtipaapde] |
J4p 1Al igpre] e
12 11w liauel
JAY 1w lieiiu)ugl
A4 11w ) Evdgdadp o
316 111141 ] 1) vuppage &
346 1111y b vppgpn
JA7 TP L19 L) v :
VY L1l L wipgapo
; M TR RN IR R CULT
JL2 1R b adpusan
JO3 Tl bdupyasare
SUd 1L Ivaipage
; UL 111Ul livuQuege
N SUb Il Llwiipuapn
V7 11te )b adagaon
JOy 111 EeL ] LI wgpepr
JUT 1Y Ta s
JC2 11 vi L nvguape .
JUY T1LIal )L iuppape
{ dha 1111 ul I iwupyype
JOB 111 tul) Y Ivypypn
JLO el rrivigeepe
IO 1wl Livdygnge
SOu 11t wegaupy
20 1ot 1 edagype
72 1113 L vupReeg
J7) 11wl vdgueer
374 111191 ) L1vggagan
I/ tilvliptiedeanpo
370 1111wl Tedopugn
377 1111w L1 vYgpwep
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Fablo 18 511A Hoemate Input ROM

Mnde] 531A
Maintepance and Troubleshoaoting

AY7=ULY

Y
W)
oH?
g
gua
AvhH
pnbd
g/
niy
aly
Bie
LR
B4
Wib
w6
vl?7
P{
nel
Aee
ney
We4
P4
(140
pe?
IV
B
TR
gl
334
Q36
nb
137
Ay
R |
042
waJ
pa4
pab
346
pa’
aby
Bl
nbo
o
WY
[« 14141
nLe
247

HYALA REMUIE INFUT ROM
HP FARTNUMOER [RLR-2247

AUDRESSES (LEFT COLUMNY ARE T4 OQCTAL (I7,16),C18,14,13),C12,11,12)
UVTPRUTS (HIGHT COLUMN)
YUIPUTS AML QIb, 014,013 ,44.,12,01,00

IR R IS ISTA R R (R
[y Lpwudligwy |
TPRGuv) L] )
TP e s
grygriigveviotnl ge
i1 iavulidlnley
Ivygdovilpwddllie
Bllitglyvpauglolp
gVl Lpvude] Lt
1PeAv ] 1w agup ]
gv ] Jyvunund 1101
L IR ELL PR
L CA R T
Ml igvpunigupo
Bl gV evnl yuadd
U EIA RV L PR
Utal lgWuwddal Ly
{PyauUl vy L LR
grimmlgvpviialel
TRgav ] Lvuoli Ll
100V 1upue!
UL, eptned ] puad
Vg ) Lpwauuipl
F U 1A ) vy
Blvlllghpvuilull
grittigvnenlianll
1280V 1wl I Pl
Qrigrigvbuiil dupt
glivdeldvuiviigre
Ualiuligveaudiugn
gluslvgvpaivglLn
ArgiviaNpunplle
BLIgLIVaVuliopdl]
180V 1wl dIual
flurllpeudauntip
f00gue] Tuvud vl
1agaenl lpvengiil
it LRI
glytdlegvenliivnll
driatvdvevlinllll
pluaalpvpudvpl e
BlYuvhpupvunal e
Plyalvguyviagliy
G1vgliphuvaduglio
glylpugupvnpalLe
frdgau] tyvndet il
[111lpvpedagliio
[A¥EAV] 1RVH0L111

ARC IN BINARY,

{eHIGH, @xLUk

goy
pu)
nup
wu,
Jud
U1
Buo
noy
Az
(\T
n’e
A
g/ A
875

Bllipvgvuvliguse
1O LN L
PlvievgPiv b dduigt
Cluguly?pellpu]e
gruduvigvuniugl o
By vidupuingl i o
Qedollupuniygs o
LA PR A
B1liuvdidbig) e
gy Ly e
@l lagusyvpoudgtin
2rygrlgruvigg o
e ivdVpwinyl v
Blvduvgvuivydvg
P I vevpuBayl I
R KIS R T A ]
1Y) L LdWpehdywuin
TURYHL ISR
Pivrrigvonayal e
Dluyinvguyuldag e
Py Lyl ol
Tt lgvpnuigl e
2119w i gua )
Qiug lvdvpunagl [ Y
Peegidipitunaagl in
geriplgdpulyluye
dluyglaplioglion
lyvavppuiont o
gluvivpvninlivgnl
Piugtigitsul e
Glyrgvpviovunpl e
1Ay 1 Townddull
15l LIpvundupllp
gryal vVl ioguee
pgavipwpitondanl e
O 1algthudinlder
1WA lbwdngd | ppe
10V IpuUQoule
1YY tuwndlull
[P} Lyvnodwid
19ugat) lvvdogl Lo
R LS R TRl VN4
10ddd Ll thnennl 1on
1Puge Ll 1vilivg
1AYgRltipedogdl il
1l lgvianup )
19¢antilyvuyligl
flylylghpvaagiiy

i
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Model 5341A

Maintenance and Troubleshooting
Fable 5-11 5141A Remaore Inpuit ROM (Continued)

TV
i1}
j12
113}
41
j15
11§
14/
Lu
10}
Ju?
1%
194
U9
RY1¢]
197
jop
fo}
jo2
juj
UL
U5
16
yu?
1/u
173
172
173
174
174
1/6
} 77
2vy
v
w2
o)
234
295
296
297
21
211
212
21)
2y
215
2l
w7
22w
221
022
2¢3
224
2¢5

P vyl inpatioe
PIwidlgVuuviipn) e
1A L Luwtig 1 6
1l liptuondal Ly
POV Il el
yrpdtvg®ivolugl
Pivdl el o
AT N RISV I R R
IV vl tgreddy 10
WL Py g e
Ui el gl
1HPduv | luwitilunl Bl
PV ] Lt g
Ylelllgvulltuwgt
SRR LR 1Y
Fnsigv g} Lty 191l
Brrs iRl bagaen
VRG] ety n
Prppvligtuetyiupy
gepyavaliplirgtr o
jUgdgu | Lhniivyl ol
TUe ] L] ool
it LigYwityldel
Ayt igulliluel
gy tuntion i gl
Qllwmilaviilroeg)
guivgigitbuwiiltel
dULTG IRl dR"
Pyl I iunuen
iyl uendtin ]l pu
Pl bVl e
Jivaundtivuon] o
Vi ivioggl o
Attt 1o
U110V uanapl Lo
Poegdil luviiunl il
112l neaLie
goygllplueuigi e
Al lywio) il
fUu1algirueaeo
fiul vty
YUl levuadonl i o
dlvivupgiluebiod iy
19y itkwey L e
At L esaiarage
PSS L LS L BN MIc]4
1A Tyl gl
IRAI TN B KPS T N 41714
Bilutlivgeiaenionl!
Prysrie?ivilyell
TP lewndg 1 21
guintlogrelivanlell
1P luvigpt |8
LNV E W VLT IE N B s 151

226
227
29y
241
292
23}
234
245
236
237
21y
241
242
21}
244
245
246
21)
2%
2Vl
22
2% 3
2L4
2u%
2%0
247
209
20|
202
20)
204
205
206
207
2/
2/1
2/2
273
274
2/5
276
277
Juy
Jul
Ju2
MY
Jud
3us
36
Juz
JIy
Jit
312
313

RS BRI LA BB
ENETCAR N R A |
1 Agguv i Liadu s
Plviptgtien) e
Atlltigtlenglie”
[erygov) Ledantol
Airgriegvivuiglaoey
gl it tiagl
U ivgunlngiaee
Bruidl @il v
AP LI A4 CLE IR
L TP L VS I 1L R I
gelIaldvpuiyluge
Flevivevivlalau?
dlvgligvinlodl o
Jeyravgpuogal o
{Hgaav] lyvwdtgnll
RUARR LA R A!
NPV R DR
gregrlg®iwiaglen
L R B R
Pt lpgtlvliy) it
FAYany ) Lewdu vl
Blyivupgyivitegngy
1waOv) Enwiaplen
figtilyetvliogd!
(PG ) LBVVO) Lo
11¢19lpgieviddlln
ST L N R )
Pyl lptyvagalle
lyTavpibeunglle
fWg3uvil lpwd] Ll e
girL1olgvuvuolvey
Ayl Tgvpiavl vy
tAuagv leilglal
1 AUy Lpvun puge
prusitanivingiel
BriviLaviviigtes
1M1 1pvInl1nt
prIgLigriviiolot
1Y@ LyvigaiLn
gerlLIglgituwdalyor
gRlLIovgelidoontl
1¥pgad ] lpeduntol
1OUYuY | L) vee
Bletliprivopgige
griytenildunlle
1PYgev i Luvige1al
grivilgiviitige
pelanldvuvil]lol
gei1@lgluvidaluen
gedlIvgveldnives
21dlalpluvygllo
2ivaalgneddyalte
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Madel 5341A
Maintenance and Troubleshaalting

Table 5-11. S31A Remote Input ROA (Continued)

314 BPeauvgupeiung v
315 gugatvpvpvuunel e
JI6 puuiuveviiviontl
317 12vye ] ludnnglip
J2y pledtipllvieluy
321 1Pygdl] Luiapuie
J22 11a1iphravungl iy
J23 10g94ul1tganyil v
324 103 L) Lrwugouavy
325 11y el gluvdapniic
326 AvggILgutilirieln
327 aidivvarenundl e
Iy 1edeuvrivvugllie
JS1 g1 1vigvpvugiune
392 UvlIgveviing gt
333 1PUauv 1uviagLel
JI4 [UYdev] luvuolven
335 plvrilpvillavuey
336 e1it1lgulllogyee
337 1t'yyav) lewuan ol
Jay o191 lgnl lvg uee
JAay [RHaUY) 1evegal Ly
342 griulgupwuy lape
MY prtipuprylinglla
Jaa 1eyguv) tbuianlial
345 1°08QuUV ] L RYiY VD
J46 Blvitienilinguel
JAZ eflriipellivavel
IV 18dgEv ) Luwigelal
Jul el1qignilivevel
302 guleglprpunitiel
303 11 puuniyen
34 auyr vpulvg e
Jo5 @iy1alpruedaglle
J¥6 pluvalpngevgelie
IB7 aoreuvBvrvineLLe
Joyg grealvpvueogelty
Juy puygiuMEutlite1ge
Jo2 (vyadlitevdovule
JoJ 111y lpuIilioiat
Ju4 gyl tuvdevian
Jo% plvellanylliivage
JU6 10Yguliluvadnelee
Ju7 11vi11dvpvunetLle
J7¢ 179Q@l 11Ul 109
371 11 LlgvevdgasLe
IJ/2 dlvieviliiityl
373 10¥Qal ) lpvdplutLtl
374 11d10lgvevdualte
375 tougelityvuallel
376 1191061940V Ua91109
377 11¢1010¥nI8g0vor
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Madel 5341A
Mantenance and Troubleshooting

Taltle 514 5341A Option 00) Control ROA!
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Table 5-14 51M1A Option 003 Cantral ROM (Contihued}
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Fable 5-14 S511A Option 003 Control ROM (Caniinuud)
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Fable 5-15. A25 U8 Bit Pattern

INPUTS QUTPUTS
WORD BINARY SELECT ENATILE
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H = High Level, L = Low Level, X = frrelevant
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6“1-

6-2,

INTRODUCTION

SECTION VI
REPLACEABLE PARTS

Muodel BIIA

Replaceahle Parly

Ihis section contain information lar ordering replacement parts Table 6-1 Hists purts tn

alphanumerical arder of thelr reference designators and indicates the desertpion and HP Part
Number af each part, togemer with any applicable notes. The ble includes the tollowing
Information,

4, Duescription af part (see abbreviations bhelow).

b.  Typlcal manufacturer of the part in a five-digit code; see list of manufacturers in
Fable 6-2.

¢, Manufacturer's part number,
d.  Total quantity used in the Instrument (Gty column),

6-3. HP 5341A aptions are listed at the end of Table 6-1,

6-4. ORDERING INFORMATION

6-5 To obtain replacement parts, address order of inquiry to your locsl Hewlett-Packard
Sales and Service Office {see lists at rear af this manual for addresses), tdentify parts by their
Hewlett-Packard partnumbers, and reference designation (incleding instrument model number).

6-6. To abtain a part that §s not listed, include:

a.  Instrument model number.
b, Instrument serial number,
¢, Description of the part.

d,

Function and location of the part,

—
REFERENCE DESIGNATIONS
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Replaceable Parts
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6"‘7.

HP PART NUMBER ORGANIZATION

6-8. Following is a general description of the HP part number system,
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Madal 5341A
Replaceable Party

6-9, Component Parts and Materlals

6-10, Generally, the prebx of HP pant nambers identifles the type of duevice, Cighi-diuit pant
numbers are used, where the four-digit pretix identifies the type of caompunent, e, o
material and the foud-digit suflix indicates the speciic type, Following is a list ol some of the
more commonly wsed prefixes for companent parts. The list includes HP manubactured parts
aned purehased party.

Profix Companent/Part/Materlal
0121~ Capacitors, Varlable (mechanical)
0122- Capucitors, Voltage Varlable (semiconducior)
0140~ Capacians, Fixed
0150- Capacttors, Fixed Non-Electrolytic
0160- Capacitors, Fixed
H0- Capaciiors, Fixed Electrolytic
0330- Insulting Matertals
0340- tnsultars, Formed
0370- Knabs, Control
0380- Spacers and Standolfs
0410~ Crystals
0470~ rudhesives
0490~ Relays
0510~ Fastenaors
0674~ thru 0770- Resistars, Fixed (non wire wound)
811~ thru 0831~ Resistars (wire wound)
1200- Sockets lar camponents
1205~ Heat Sinks
1250- Connectors (RF and related parts)
1251- Cannectors {non RF and rclated parts)
1410- Boarings and Bushings
1420~ Batteries
20~ Monolithic Digital Integrated Circults
1026~ Manolithic Linear Integrated Clrcuits
1450- Transistors, Germanium PNP
1451- Transistors, Germanium NPN
1853~ Transistors, Silicon PNP
1854- Transistars, Silicon NPN
10855~ Field-Effect-Translstors
1900- thru 1912~ Diodes
1920- thru 1952- Vacuum Tubes
1990~ semiconductar Photosensitive and Light-Emitting Diodes
3100- thru 31106- Switches
6120~ Cables
9100~ Transformers, Cot's, Chokes, Inductors, and Filters

6-11. For example, 1854-0037, 1854-0221, and 1851-0192 are all NPN transitors, The first two
are silicon and the last is germanium,

6-3
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6-12,  Genersl Usage Parts
6-13, The following list gives the prefixes tor HP manufactured parts used in soveral instru-

ments, e.g., side frames, feet, top and boltam cavers, ete. These are elght-digit part numbers
with the four- lIght prefix identitying the type of parts as shown below:

Type of Part Prefix
Shoet Metal 5000- 1o 5019-
Machined 50.20-- to 5039~
Malde] 5040- 1) 5059-
Ansembliey 5060- 1o 5074-
Components 5000- 10 5099~

6-14, Specliic Instrument Parts

6-15.  These are HP manufactured parts far use in individual instruments or series of instru-
taents, For these parts, the prefix indicates the instrument and the suffix Indicates the type of
parts. For example, 05341-60001 s an assembly used in the 5341A. Following is 4 list of wlfixes
commonly used,

Type «f Part P/N Suflix
Sheet Fietal -00000 1o -00499
M.chinad -20000 to -20499
Molded -40000 to -40499
Assemblios -60000 to -GN49Y
Camponents -80000 to -60299
Dacumentation ~-90000 to -90249

64
il . _w.
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Table 6-1. Rephieeable Party

Murlel HI41A
Replaceahle Parts
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Table 6-1. Replaceable Parts (Comttnued)
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Figure 6-1. 5341A Mechanical Parts
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Tahle 6-1 Replaceable Paris (Caontinyed)

Model 5341A
Replaceable Pate
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Table 6-1. Ropliceable Parts (Continued)

Reference | HP Part . Mir
at Description Part Number
Designation Number Y pY Code Mir Part Nui
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TLable 6-2, Manufacturers Cade Lit

Model 5J41A

Replaceable Parts

0 MFR NO, MANUFACTURER NAME AND ADDRYSS 1P CODE
0000l GTE Sylvania Minkature Lt Prod., Hillshore, NH 032w
] 0OME Jeemyn Industries
DO46A Inquiry ar Hewlen-Packard
01464 Stetiner-Trush, Inc., Zazenovia, NY
01609G Allen-Bradley, Co., Milwauhee, W)
01694 Texas Instr. Inc., Semicond. Cmpnt, Div., Dallas, TX
01688G Ferrarcube Corp,, Saugerties, NY
H192A RCA Carp. Solid State Div., Somerville, b)
00G Matorola Semiconducror Preducts, Phoenix, A2
070 Airco Speer Eleck. Div Air Rden Co., Nogales, A7
ony) Amatum Elek Hardware Div, of Mite, New Raochelle, NY
02236 Fairchild Semiconducter Div,, Mountain View, CA
02398 C and K Companents Inc., Watertawn, MA
0391) Signetics Corp., Sunnyvale, CA
0327C Gowanda Eleciionlcs Corp., Gowanda, NY
03290 Curning Glass Warks (Bradfordy, Bradiord, PA
03w Specialty Connector Ca., Inc., Indianapalis, IN
0340F Nallonal Semiconductor Corp., Santa Clara, CA
03624 Cablewave Sysiems, Inc., North Haven, CT
0J65A Mepco/EHectrs Corp,, 9an Dicgo, CA
01740 dourny Inc., Trimpot Prod. Div., Riverside, CA
' 03790 Advanced Micro Devices, Inc., Sunayvale, CA
| M2} Sprague Elecirle Co., North Adams, MA
0448) Bussman Mig. Div, of McGraw-Edison Co., St Louls, MO
04506 TRW Eleck Components Cinch Div., Elk Grove Vige., IL
i 456C Erie Technological Praducts, Inc., Erie, PA
04707, Littelfuse, Inc., Des Platnes, IL
MH73G TRW Eleck Cmpni Cinch-Manadnock Div., City of Ind., CA
77F Porter & Brumilield Div. Ami Inc., Princelone, IN
o4azr C-W Industries, Warminster, PA
0551H Augat Inc., Attlcharo, MA
05520 Dale Efectranices tnc., Columbus, NE
0576t Sealectro Corp., Mamareneck, NY
06776 Robinson Nugenr Inc., New Alhany, IN
! 1D Inquiry at Hewlett-Pachard
2718 Stewart-Warner Microcireuits Inc,, Sunnyvale, CA 94056
28480 Hewlett-Packard Div. 00 Corporate, Palo Alto, CA
52072 Circuit Assembly Corp., Costa Mesa, CA 4626
5973 Thamas & Betts Co., The, Ehizabeth, N) 07207
N6 Eleciro Motive Carp., Sub. 1EC, Willmanuc, €T 06226
73138 Heckman Instruments Inc., Helipat Div,, Fullertan, CA 92634
73H4C Inquiry at Hewlett-Packard
L 73899 I'F D Electronics Corp., Brocklyn, NY 119
D 7706H Inquiry at Hewlett-Packard
91293 Johanson Mig. Co., Buonion, N) 07005
91833 Keystone Electronics Corp., New York, NY 10012
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Model 5341A
Manual Changes

SECTION VlI
MANUAL CHANGES

7-1. INTRODUCTION

7-1. This section contains information necessary to adapt this manual te older instruments,

7-3.  MANUAL CHANGES

7-4. This manual applies directly to Model 5341A with serial prefix 1504A,
7-5. WEWER INSTRUMENTS

7-6.  As changes are made, newer instruments may have serial prefixes that are not listed in
this manual. The maruals for these instruments are supplied with a manual change sheet, con-

taining the required information. Contact the nearest Hewlett-Packard Sales and Service
Office for information if this sheet is missing.

7-7. OLDER INSTRUMENTS

7-8. To adapt this manual to instruments having a serial prefix prior to 1504A, perform the
backdating changes that apply to your instrument serial prefix, as listed in table below.,

SERIAL PREFIX BACKDATING CHANGE
1432A 1,2
1440A 2

CHANGE 1 (1432A)
Page 6-12, Table 6-1:

Changc A5R29 to * 1757-0902 Resistor 120} 2% J25W; Mir, & No. 28480/0757-0902.
Add asterisk to A5R33 *,

Add at bottom of page: *Factory selected value, average value shown.
Page 8-15, Figure 8-10:

Change R29 to fixed 120 and add *.
Add * to R33.

Change Series from 1504A to 1440A.

Page 6-14, Table 6-1:
Delete A10R20 and AT0R24,

Page 8-21, Figure 8-13:
Delete A10R20 and A10R24 and replace with a line.
Change Series from 1504A and 1432A.

Page 6-18, Table 6-1:
Change A12R7 from 0683-0275 to 0683-1005 Resistor 10 5% .25W; Mfr, & No,
28480/0638-1005,
Change A12R6 from 0698-5174 to 0674-3315 Resistor 330 +5% J125W; Mir, & No.
28480/0674~3315,

Change A12R31 frum 0698-5174 to 0674-3315 Resistor 330 £5% .125W; MiIr. & No.
28480/0674-3315.




Model 5341A
Manual Changes

Change A12R32 from 2100-2514 to 0683-2035 Resistor 30K 5% .25W; Mfr. & No. o
01121-CB2035.
Chan:e A12R37 from 0698-8128 to 0683-3015 Resistor 300 5% ,25W; Mir. & No.

28480 /0683-3015,

Page 6-25, Figure 8-15:
Change A12R7 to 10.
Change A12R26 to 330,
Change A12R31 to 330.
Change A12R32 to 20K fixed.
Change A12R37 to 300,
Change Serics from 1504A 10 1440A,

CHANGE 2 (1440A and 1432A)
Page 6-8, Table 6-1:
Change A1ATR4 in 05341-60025 assembly from 0698-3113 (100 OHM) 10 0698-5174;
RESISTOR 200 OHM 5% .125W CC TUBULAR; Mfr. & No. 01121/BB2015.

Page 6-14, Table 6-1;
Delete A7CR5 1901-0535 Diode.
Delete A7CR6 1901-0535 Diode.
Change A7Q1 from 1854-0215 to 1854-0071 Transistor; Mir, & No. 28460/1854-0071.
Change R13 from 0683-5125 to 0683-1035 Res 10K 5% .25W; Mfr. & No. 01121/CB1035.
Change R18 from 0683-1035 to 0683-5125 Res 5.1K 5% .25W; Mfr. & No. 01121/CB5125.

Page 6-18, Table 6-1:
Change A12R15 from 0683-1315 to 0683-5115 Resistor Fxd 510 £5% .25W; Mfr. & No.
28480/0683-5115.
Delete A12R41 0683-8205 Resistor,

Page 8-17, Figure 8-11;
Delete A7CRS5 and A7CR6,
Change A7R13 from 5.1K to 10K,
Change A7R18 from 10K to 5.1K.
Change Serfes from 1504A to 1432A.

Page 8-25, Figure 8-15:
Change A12R15 from 130 to 510.
Delete AT12R47.
Change Series from 1504A to 1440A,

7-2
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® 5:CTION VIl
SCHEMATIC DIAGRAMS

8-1. SCHEMATIC DIAGRAMS

b-2. This section contains schematic diagrams. assembly and chasss part locators, com-
ponent lacators, block diagram, The schematics are presented In assembly number order A1
thraugh A26. The component, chassis, and assembly locators show the Jacation by reference
designator.

3-3, SCHEMATIC DIAGRAM NOTES, ASSEMBLY NUMBERS, AND
REFERENCE DESIGNATORS

U-4. Figure 8-1 shows the symbols used on the schematic diagrams. At the bottom of Fig-
ure 8-1, the system for reforence designators, assemblies, and subassemblies are shown,

8-5. Reference Designations

3-6. Assemblies such as printed circuit boards are assigned numbers in sequence, A1, A2, etc.
As shown in Figure 8-1, subassemblies within an 2ssembly are given a subordinate A number,
For example, rectifler subassembly A1 has the complete designator of A25A1. For individual
companents, the complete designator Is determined by adding the assembly number and sub-
b assembly number if any. Far example CR1 on the rectifier assembly Is designated A25A1CRY,

8-7. Identification Markings on Printed Circult Boards

8-8.  HP printed circult boards {see Figure 8-1) have four Identifications numbers, an assembly
part number, a series number, a revision letter, and a production code,

8-9. The assembly part number has 10 digits (such as 05341-60017) and is the primary identi-
fication. All assemblies with the same part number are interchangeable, When a producion
change is made on an assembly that makes it [ncompatible with previous assemblics, a change
In part number Is required. The series numbe; (such as 1432A} is used 1o dacument minor elec-
trical changes. As changes are made, the series number is incremented, When replacement
boards are ordered, you may receive a replacement with & different serlcs number. If there is
a difference between the series number marked on the board and the schematic in this manual,
A a minor electrical difference exists. If the number on the printed circuit board is lower than that
on the schematlc, refer to Section V11 for backdating information. If it Is higher, refer to the loose
leaf manual change sheets for this manual, If the manual change sheels are missing, contact
your Ic:cal Hewlett-Packard Sales and Service Office, See the listing on the back cover of this
manual,

0-10. Revision letters (A, B, etc.) denote changes in printed circult layaut, For example, if 3
capacitor type is change (electrical value may remain the same) and requires different spacing
for Its leads, the printed circult hoard layout is changed and the revision letter is incremented
to the next letter, When a revision letter changes, the series number is also usually changed,
The production code [s the four-digit, seven-segment number used for praduction purnoses,

8-11. ASSEMBLY LOCATIONS AND COMPONENT LOCATORS

o 8-12, Figures 8-2 through 8-4 show the front, rear, and top views of the 5341A, Following
these Is an overall black diagram and schematic diagrams for the instrumaent, Component
locations for each printed circuit assembly are located next to the schematics,
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Figure 8-2. Front Panel Designations
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Figure 8-3. Rear Panel Designations
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NOTES

REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED, ADD
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION,

UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;
CAPACITANCE IN PICOFARADS;

CAUTION:
THE A2 (05341-60048) ASSEMBLY 15 NOT
FIELD REPAINABLE, FOR REPLACENENT,
ORDER REBUILT ASSEMBLY 056341-6G0548
SCHEMATIC, COMPONENT LOCATOR AND
PARTS LIST ARE GIVEN FOR REFERENCE
PURPOSES ONLY, ATTEMPTS TO REPAIR
THIS ASSEMBLY MAY RESULT IN PER-
MANENT DAMAGE TO THE UNIT,

REFERENCE DESIGNAT!ONS

A2 STANDARD INSTRUMENT

ci1-8
CR1
~L1-9
L1-11
Q1-2
R1-8
U1

A2 OPTION Q02

C1-2
L1

L R1-3
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NOTES REFERENCE DESIGNATIONS
; 1. REFERENGE DESIGNATIONS WITHIN THIS A3 A3A1 | A3A2
5 ASSEMBLY ARE ABBREVIATED. ADD
! ASSEMBLY NUMBER TO ABBREVIATION I C1-10 | Ci1-10
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Part of Figure 8-8. A3 500—1000 MHz Doubler Assembly
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TABLE OF ACTIVE ELEMENTS

MFG OR INDUSTRY
REF. DES, HP PART NO, PART NUMBER
AJAT
CR1 1901-0639 1801-0639
at 1863-0020 1863-0020
Q2 1864-0638 1854-0638
a3 1863-0036 1853-0036
Q4 1864-0071 1864-0071
A3A2
CRi, 2 1901-0639 1901-0639
Qi 18b4-0071 1864-0071
Q2 1863-0036 1863-0036

SR - CCw

6341A CONTROL SETTINGS
ARESOLUTION — 1M

A3 TYPICAL DC VOLTAGE MEASUREMENTS

RANGE - CHECK

Int TEST - TEST

AZA1L
Q1 E = +11.6V
J2 E =0V
Q3 E = +ibV
a4 E =0V

A3A2
a1 E=0V
Q2 E = +1BV

A3A2
CR1 Ancde

CR2 Anade

A3AIT
1 GHz Enable
XA3B4 TTL Low

1 GHz Enable
XA384 TTL High

+0.78V
-16vV

+Q.76vV
-16V

AUTO/MANUAL — MANUAL

Measuromupts taksn with HF ~200B/6306A

B = +11V C = +1.14V
B = +0,76V C = +0.85v
B = +14.86V C = -igv

B ~ +0.06V C = +14.97
B = +0.66 C = v

B = +14,2v C = +149v

1 GHz Enaoble XA3B{4) TTL High
1 GHz Enable XA3B{4) TTL Low

500-760 MHz Enabie XA3A{4) TTL High
500-760 MHz Enable XA3A{4) TTL Low

CR1 Cathode = -0.6V
Anode = -1BV

CR1 Cathade = +2,4V
Anode = +3.2v
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NOTES

1. REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE OESCRIPTION.

2. UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;
CAPACITANCE IN PICOFARADS;
INDUCTANCE IN MICROHENRIES

3. RESISTOR LEAD INDUCTANCE

4, C3 AND C4 NOT NORMALLY LOADED.
USED ONLY FOR SUPPRESSING
OSCILLATIONS.

6. ASTERISK(«) INDICATES SELECTED
COMPONENT, AVERAGE VALUE
SHOWN.

il _T.;J" ‘11}0 sl f».;"*';' )

Far i iis
A

T 08 P \ | 1Y, *‘
lx:aithannac |

REFERENCE DESIGNATIONS

A4

C1-16
J1, 2
a1, 2
R1-33
ui-b

Part of Flgure 8-9. A4 500 MHz Prescaler Assembly
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TABLE OF ACYIVE ELEMENTS

MFG OR INDUSTRY

REF, DES, HP PART NO, PART NUMBER
al 1863-0012 2N2804A

Q2 1864-0092 1864-0092

Ul 1820-~1019 1820-1018

U2 1820-0802 MC10102P

U4 1826-0267 1826-0297

us 1820-0216 1820-0216

TYPICAL DC VOLTAGE MEASUREMENTS

SR — CwW

6341A CONTROL SETTINGS
RESCOLUTION — 1 MHz

' AUTO/MANUAL - MANUAL
SELF-TEST — TEST
RANGE ~ CHECK

AdU1

PIN 1 2 3 4 b 6 7 B
v -0.28 -0.16 0 -b -0.16 -0.35 -5.02 -0.88

PIN 9 10 11 12 13 14 15 16
v -0.33 -0.34 Q g -5.07 -0.27 0 -0,12

AdU4

PIN i 2 3 4 B 6 7 8
v ~4.15 6.12 0.8 0.03 0 -2.62 -5.07 -4.04

PIN 9 10 11 12 13 4 16 16
v -4.14 6.12 -0.62 0 -0.36 -1.63 -0.12 -0.33

A4Ub

PIN 2 4 5 G 7 8
\ -1b 0.77 0.8 -16 -1 -5.27 14,85 -0.18

www.valuetronics.com
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NOTES REFERENCE DESIGNATIONS
1. REFERENCE DESIGNATIONS WITHIN THIS AB
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY NUMBER TO ABBREVIATION CR-21
FOR COMPLETE DESCRIPTION. E?_‘G““
2. UNLESS OTHERWISE INDICATED: R1-50
RESISTANCE {N OHMS; U1-5

CAPACITANCE IN FARADS;
INDUCTANCE IN HENRIES

3. ASTERISK(*} INDICATES SELECTED
COMPONENT, AVERAGE VALUES SHOWN

Part of Figure 8-10. A5 IF Amplifier-Detector Assembly
8-14
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TABLE OF ACTIVE ELEMENTS

MFG OR INDUSTRY

REF. DES. HP PART NO, PART NUMBER
CR1,4,6 1901-0636 1901-0636
CR2,3** 06341-80006 06341-80005
CRG, 7,8 1801-0639 1801-0C39
CR9, 10*° 0634 1-8006 06341-B0006
Ui 1826-0081 LM3i18H

uz 1826-0138 LiM339N

U3 1826-0172 LM308N

114, 6 1826-0230 1826-0230

**Mutched pair

TYPICAL LC VOLTAGE MEASUREMENTS

RESOLUTION ~ 1M
SAMPLE RATE — COW

AUTO/MANUAL —~ MANUAL

SELF TEST — ON

RANGE ~ CHECK

ABU

PIN 1 2 3 4 3 6 7 8
v | +84 -0.4 +0,1 ~16 +8,7 -0.9 +15 -14
ABU2

PIN 1 2 3 4 6 G 7 8
vV |+ | +015 | +16 +0.01 | +0.07 08 | +0.96 | -08
PIN | ® 10 11 12 13 14

V| 06 0 0 0 0 40,12

. ABU3

PIN 1 2 3 3 6 6 7 8
v | #1142 | 006 | 408 -16 0 +0.01 | +16 40!
ABU4

PIN | 1 2 3 4 6 6 B
v [ +4 -0.8 -15 -106 | -0.8 #1183 | 0 +6.3
ABUB .

PIN | 1 2 3 4 6 6 7 8
v 0 -9.9 -6 | -106 | -08 +13 | o +7,0

www.valttetronics.com
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1.

NOTES

REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION.,

UNLESS OTHERWISE INDICATED:
RESISTANCE IN QHMS;
CAPACITANCE IN PICOFARADS;
INDUCTANCE IN MICROHENRIES

A7L3, A7L4, ABL1, AGL3, AGL4, AGL7,
AGL8 ARE ETCHED INDUCTORS.,
AGL3 AND AGL4 ON CONDUCTOR SIDE,

REFERENCE DESIGNATIONS

AG A7
C1-25 C1-4,6-16
CR1-3 CR1-6
L1-9 L1-4
Q1-8 Qt, 3-6
R1-26 R1-6,9,10,12-16,

18-20

A1Q2 not used

TABLE OF ACTIVE ELEMENTS

MFG OR INDUSTRY

REF, DES. HP PART NO. - PART NUMBER

AB
CR1-3 1901-0639 1901-0639
Q1,3,6,7 1863-0020 1853-0020
Q2,4,6 1854-0345 2Nb6179
Q8 1854-0638 SNG178

A7
CR1,4 1801-0639 1901-06389
CRb, 6 1.:01-0636 1901-0635
Q1,6 1864-0216 SPS3611
Q3 1853-0020 1853-0020
Q4 1864-0345 SNb179
Q6 1853-0036 18563-0036

R *";‘ "‘:
R

_,,.\
e
>

B o
S
e 5

T L

TG T
Bty

T AT A
A i
e B

A R R LT
T

ey O,
i’

e
2

.w..:,,..
- roahis
e,

T e

e
T

i T

T N
Y e TS

e pr———
ey
s

Ime TS
e T

Wy TR
L

- 5
-,
Lk g

At

LT AR

ST D Rl T,

i,




Moadel 5341A
Schematic Diagrams

AG 250-500 MHZ MUL TP JER_[09341-60006)  KOTE 1 SERIES 1432 A7_250-750 MHZ MULTIPLIER _t05341-60007) NOTE SERIES 1804

[} >
+1BY {5 € +18Y
-+ sz ! - cl )
g g,omu !
_[ 9,8 ¢ .
+16Y Gp |\ -l- . { -16Y < _:__z_l( -L 'IBV
: SR2 SRS s R6 sno $RID )
g L ifgoo 3 Y600 3 680 () b 680 8200 g.omu
! '
- jcm | |
al | | g 1000 ..fc—l-;-— |
c7 | '
glﬂﬂﬂ h—@_~ | l”’ ( 7850 M2 780 MHZ
$R3 2 I
£ 1500 +l gl
c6 - €l
l 47 3.3u $RY LI 1030 $RIf 16y
, 6200 3y 12K er 8 ce cr2
| 47 v 47 | R2 1 O 1.0 1.0
L3 t 150 T I 1L ') 5\
c” 1\ 1¢ 1 §Y " { .y . rd 2 500"750 HHZ 'D FILTER ABA(II
23k 37 8o i e S T 280wz €3l porny a b ~ o s VA
250 MHZ ig . -[ H FROW WLT:;I‘.ﬁ? 14 € : JE—— CRY 3 NurE/‘glg Noré:/‘gfz
! 3 3
i I -4
¢! ¢ & \ z} % AN §f 80a
280 M2 - 1,8 1,5 Q4 Ny M y NSTRIP
FROM 2 ——p—](— ' ¢ L —
NULTIFLIER | { U _J_ -~ I
ABL2) $RI €3 24ta ) R
TR L e Ta7 /T 73 000 Wiz T80 WHZ ENABLE _ 20K - l
3 c22 Le FROM SWITCH © al l
4 47 ETCHED ORIVER A101(8) .
v cl Ri4
f NOTE 3 5) slao 810 ﬂ
¢RI €25 A — c13 It cRG '
AT M3JI 5
-6V 10,10 ¢ ' —i |¢ > 18 ) < Fren it R18 '“rL‘ Tcm
| _L Lo N, ' 50~ MICROSTRIP v Bl FILTER ASSY CRY oK K |
| cto 2 ' R20 »—-b_{ e as I
; 1000 CR2 ' €00 WHZ ENABLE _ | 20K son
FROM SWITCH 4 & AN Qs RIS STRIP
5 R18 R26 DRIVER A10(S) 15y 5100 M
; o o y |4 500 W2 _ i
; 3
: . [ S X0 ARTCROSTAIF 3 10 FILTER A3E(6} Ris +iBY
Y TaE : $R20 328 cr3 R2z K
1,1,2,3,3,8,5,86, - 120 120 ca i
nraz,izas 0, € % ) § y— 500wz LT gl 1
14,18 e & 53 AMICROSTRIP vy [» 6—_5""—-_?57 v, 00 ANICROSTRIP
47 $R23 » MICROSTRIP |
® 190 $ RIS
| $ ! ! 5100
{ ) I
7
gn '
)
I
- - -- - - - - - - - -- - == == TN
A6 TYPICAL DC VOLTAGE MEASUREMENT A7 TYPICAL DT VOLTAGE MEASUREMENTS
ROINTA  JUNCTION CRI,R3,C4)
QI € 3 C as E B C
808 | 78 | 287 938 | 88 | 284 755 MMz BAND = 707V
gy S L < s [ > ALL OTHER BANDS = 14.69
9 oks | 04 o | ocs | 94
o3 [E B C or [E 0 G
875 | 82 | 22 1247 [ 1206 | ase Gl E B S
1042 | 065 [ 182
Q4 E B C 5 a
| 0| 024 | 018 a8 i 1 ?cﬁ - o T % = Figure 8-11. A6 250~500 MHz Multiplier Assembly,
: . +1487 [ #1487 | -15 | Alatherbands A7 250—750 MHz Multiplier Assembly
+1487 | +14.00 | +14.81 S00MHzbad |

8-17

www.valuetronics.com



Maode! h341A
Schematic Diagrams

M ', i:ﬂ Lo iy e Wt ((’
B i) R AR |
‘ L lRreri
Wi B T Q)
F ﬁ‘k » K HHH . &
Eg o ta ‘:fﬁb I ) 3“ npton:

@ °Em

e

TCiE 5"y

X

30 vl SRR

Part of Figure 8-12, A8 50—250 MHz Multiplier Assembly,
6-18 A9 10—50 MHz Multiplier Assembly
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NOTES REFERENCE DESIGNATIONS
1, REFERENCE DESIGNATIONS WITHIN THIS AB AQ
ASSEMBLY ARE ABBREVIATED, ADD Y
ASSEMBLY NUMBER TO ABBREVIATION ¢1-27 :
FOR COMPLETE DESCRIPTION, cli‘u—:so cL111 !
2, UNLESS OTHERWISE INDICATED: R1-30 R1-18
RESISTANCE IN OHMS; U1 U1

CAPACITANCE IN FARADS;
INDUCTANCE IN HENRIES

3. ABL3, L10 ARE ETCHED ON PC BOARD

TABILE OF ACTIVE ELEMENTS i
MFG OR INDUSTRY
REF, DES. HP PART NO. PART NUMBER |
® =
a1, 3,6 1863-0020 1863-0020 ,
Q2,4, 6 1864-0346 ING 170
Ul 186B-0004 CA3049
AD
Q1 1854-0009 JN709
ul 1865-0004 CA3049 ;

WA AIUSTIONISSHROIM 1] ] 1111 (VI N YRR e e
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NOTES
REFERENCE DESIGNATIONS WITHIN THIS

ASSEMBLY ARE ABBREVIATED, ADD

ASSEMBLY NUMBER TO ABBREVIATION

FOR COMPLETE DESCRIPTION,

UNLESS OTHERWISE INDICATED:
RESISTANCE IN QHMS;
CAPACITANCE IN FARADS;
INDUCTANCE IN HENRIES

REFERENCE DESIGNAT'ONS

A10

Ci1-4
Q1-6
R1-26
Ut-7

TABLE OF ACTIVE ELEMENTS

. MFG OR INDUSTR "
REF, DES, HP PART NO, PART NUMBER
Q1-6 1863-0058 532248
U1 1820-0706 8324DC
U2 1820-0839 SN74176N
U3 1820-0214 SN7442N
u4 1820-0761 SN7418GN
Ub 1820-0686 DM7AL04N
UG 1820-0174 SN7404N
uz 1820-N068 SN7410N ]
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NOTES

1. REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED, ADD
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRI?TION.

2. UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;
CAPACITANCE IN FARADS;
INDUCTANCE IN HENRIES

REFERENCE DESIGNATIONS

All

Ci-7
CR1

L1-4
Q1-2
R1-1G
Ui, 2

TABLE OF ACTIVE ELEMENTS

! MFG OR INDUSTRY
REF, DES, HP PART NO. PART NUMBER
CR1 1802-0041 3Z 10939-98
U1 1820-0054 SN7400N

Q U2 1820-0174 SN7404N
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Figure 8-14. A11 10 MHz Oscillator Buffer Assembly
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Part of Figure 8-15. A12 80 MHz Amplifier Assembly




O NOTES

1. REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED, ADD
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION,

2, UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;
CAPACITANCE IN FARADS;
HIDUCTANCE IN HENRIES

3. ASTERISK (*) INDICATES SELECTED
COMPONENT, AVERAGE VALUES SHOWN,

REFERENCE DESIGNATIONS

Al12

C1-26
CR1-8
L!
Q1,2
R1-41
Ui-4

TABLE OF ACTIVE ELEMENTS

MFG OR INDUSTRY
REF, DES, HP PART NO. PART NUMBER
CR1 1901-0179 1901-0179
CR2 1901-0639 1801-0639
4 CR3, 4 1901-0636 1801-0636
‘ CR6 1802-0025 SZ 10939-182
] CRG, 7 1901-0040 1801-0040
L CRB 1802-0670 52 11213-56
Qi 1855-0081 ING245
¢ Q2 1853-0015 1853-0016
i [ U1 1820-0216 1820-0216
U2 1820-1224 MC10216P
u3a 1820-0809 MC10116p
U4 1820-0817 MC10131P
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Figure 8-15. A12 80 MHz Amplifier Assembly
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NOTES

1. REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBRE''IATED. ADD
ASSEMBLY NUMGER TQ ABBREVIATION
FOR COMPLETE DESCRIPTION.,

2, UNLESS OTHERWISE INDICATED:
RESICTANCE IN QHMS;
CAPACITANCE IN FARADS;
INDUCTANCE IN HENRIES

' e ———

3. PINS 2,2,4,4,6,6,6,6,9.8,12,12,13,13,16,15
ARE CONNECTED TO GROUND

4. THE FOLLOWING ASSEMBLIES ARE NOT
FIELD REPAIRABLE
a. CRYSTAL OSCILLATOR 0960-0394

b. A14 OPTION 001 10 MHz OSCILLATOR
10544-60011

c. REFER TOPARTS LIST FOR FACTORY
0 REBUILT PART NUMBER.,

REFERENCE DESIGNATIONS

NOPREFIX | A14STD |[A14 OPT 001

c2 1 R1
L L1
XA14

L
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NGTES

1. REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED, ADD
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION.

2. UNLESS OTHERWISE INDICATED:
RESISTANCE IN QHMS;
CAPACITANCE IN FARADS;
INDUCTANCE IN HENRIES

3. ASTERISK {*} INDICATES SELECTED
COMPONENT, AVERAGE VALUES SHOWN

REFERENCE DESIGNATIONS

Alb A6
C1-2 C1-b
CR1 Q1-18
DS1-18 R1-27
Q1-2 Ur-14
R1-7
Ui
XA1b
XDSsi-10

TABLE OF ~CTIVE ELEMENTS

MFG OR INDUSTRY

REF. DES. HP PART NOQ, PART NUMBER

Alb
CR1 1901-0040 1901-0040
Q1 1854-0660 18b4-0660
Q2 1854-0071 1854-0071
U1 182G-0668 SN7407N

A16
Qi-10 1863-0326 1864-0326
Q11-18 1864-0246 SPS233
Ut 1420-0628 SN74BIN
U2, 10 1820-0730 96GL020C
U3 1820-06G61 SN7432N
u4 1820-0214 SN7442N
ub 1820-0646 SN74192N
ue 1820-0839 SN74176N
u7 1820-0804 93L24DC
UB 1820-0G65 SN7426N
ug, 14 1820-0054 SN7400N
J11 1820-0914 8307DC
uiz, 13 1820-0688 DM74L20N
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Figure 8-17. A15 Display Board Assembly, A16 Driver Display Board Assembly
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NOTES

1. REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED, ADD
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION.

2. UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;
CAPACITANCE IN FARADS;

NO INDUCTORS

3. ASTERISK (*) INDICATES SELECTED
COMPONENT, AVERAGE VALUES SHOWN

REFERENCE DESIGNATIONS

Al7

c1-7
Q1-6
R1-16
uU1-10

TABLE OF ACT.VE ELEMENTS

MFG OR INDUSTRY
REF. DES. HP PART NO, PART NUMBER
at, 3-6 1854-0094 2N3646
Q2 18b64-0560 1854-0560
u1 1820-0328 SN7402AN
u2 1820-0876 9600
U3 1820-0054 SN7400N
U4 1820-0077 7474
Ub 1820-0629 SN745112N
ué 1820-0910 SN74LS83AN
U7 1820-0084 7463
us 1820-0910 SN74LS83AN
U9 1820-0310 SN74LS83AN
u1o 1820-0633 1820-0633
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Figure 8-18, A17 Time Base Assembly
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NOTES

1. REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED, ADD
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION,

2, UNLESS OTHERWISE INDICATED:
RESISTANCE IN QHMS;
CAPACITANCE IN FARADS;
INDUCTANCE IN HENRIES

REFERENCE DESIGNATIONS

A18

Ci-6
1, 2
R1-11
TP1,2
Ui-14

TABLE OF ACTIVE ELEMENTS

MFG OR INDUSTRY

REF. DES. HP PART NO. PART NUMBER
Qi, 2 1854-0092 2N3563A

! ui-8 1820-0899 74160

[‘ U9 1820-0710 93122

: uto 1820-0761 74196

L U1, 13 1820-0174 7404A
u12 1820-0054 SN7400N

, ui4 1820-0681 74500

.
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Figure 8-19. A18 Counter Assembly
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Tahle 6-1. Replaceable Parts (Continued)

Relerance I HP Part Q : Mfr
t Dascription M{r Part Number

Dasignation Number v pt Code ) mh
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Fable 6-2. Manufacturors Cade List

Model 5341A

Replaceable Parts

|
@ MFR NO, MANUFACTURER NAME AND ADDR"SS 1i? CODE

00008 GTE 5;lvanta Miniature Lt. Prod,, Hillibora, NH 03244
001k Irrmyn Indusiries
0046A Inquiry at Hewlett-Packard
0146H Stetiner-Trush, Ine,, Cazenavia, NY
0160G Allen-Dradley, Ca., Mitwauhes, WI
0169+ Texay [nste. [, Sembcand. Cmpnt. Div., Dalfas, TX
Q185G Fennuncube Corp,, Saugertios, NY
019A RCA Corp. Salid State Div., Samenville, Nj
02036 Motarnla Semiconductor Praducts, Phoenix, A2
onz Alrco Speer Eleck, Div Air Rden Co., Nagales, A7
o) Amatam Elek Hardware Diy, of Mite, New Rachelle, NY
NG Fairchild Semiconductor Div., Mountain View, CA
02390 C and K Companenis [nc,, Wileriown, MA
1291} Signelics Corp,, Sunnyvale, CA
027C Gowanda Elecrronics Corp., Gowanda, RY
0198 Curning Glass Works {Bradtord), Bradtord, PA
03F Specialiy Connector Co., Inc., Indianapalls, IN
0340F Natignal Semiconductor Corp., Santa Clara, CA
0362A Cabiewave Systems, Inc., Narth Haven, CT
0365A Mepcortlectra Corp., San Dicgo, CA
03740 Baurns inc., Teimpot Prod, Div., Riverside, CA
03790 Advanced Micro Devices, Inc., Sunnyvale, CA
040} Sprague Eectric Co., North Adams, MA
0448} Bussman Miy. Div. of McGraw-Edison Co., St. Louis, MO
0450, TRW Eleck Companents Cinch Div., Elk Grove Vige.. IL
456C Lrie Technalagical Products, inc., Erie, PA
04700 Litteltuse, tne., Des Plaines, IL
HIG TRW Hech Cmpnt Cinch-Monadaack Div., Clty of Ind., CA
0477F Potter & Brumfield Div. Aml Inc., Princetone, IN
0407F C-W Indust.ies, Warminster, PA
05514 Augat Inc,, Atichoro, MA
05520 Dale Electronics inc., Columbus, NE
1576 Sealectro Corp., Mamaronedk, NY
06776 Rabinson Nugent ne., New Albany, IN

! 1D Inquiry a1 Hewlen-Packard
7318 Stewart-Warner Microckreuits Inc., Sunnyvale, CA 94004

. 28480 Hewlen-Packard Div. 00 Corporate, Palo Altg, CA

52072 Clrcuit Assembly Carp., Costa Meva, CA 92626
59730 Thomas & Betts Co., The, Elizabeth, N) 07207
N Electro Motive Corp, Sub. IEC, Willimantic, CT 06126
3118 Bechman [nstruments Inc., Helipat Div., Fullerton, CA 92634
7374 Inquiry at Hewlett-Fackard

i 73899 ) ¥ D Hectranics Corp., Broaklyn, NY L PAL)

D 7706H Inquiry at Hewlett-Packard
91293 lohansan Mtg. Co., Baonion, N) 07005
91833 Keystone Electranics Corp., New Yark, NY 10012

W

www.valuetronics.com
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SECTION vl
MANUAL CHANGES

7-1.  INTRODUCTION
7-1. This sectian ¢nntains infarmation necessary to adapt this manual to older instruments,
7-3.  MANUAL CHANGES

7-%. This manual applies directly to Model 5341A with serial prefix 1504A,

7-5. NEWER INSTRUMENTS

7-6. As changes are made, newe- instruments may have serial prefixes that are not listed in
this manual. The manuals for these in¢truments are supplied with a manual change sheet, con-
taining the required informaiion. Contact the nearest Hewlett-Packard Sales and Service
Office for information If this sheet is missing,

7-7. OLDER INSTRUMENTS

7-8. Yo adapt this manual to instrumenits having a sevial prefix prior to 1504A, perform the
backdating changes that apply to your instrument sertal prefix, as listed In table below.

SERIAL PREFIX BACKDATING CHANGE
1432A 1.2
1440A 2

CHANGE 1 (1432A)
Page 6-12, Table 6-1:
Change ASR29 to * 0757-0902 Resistor 1202 2% J25W; Mir, & No. 28480/0757-0902.
Add asterisk to A5R33 *,
Add at bottom of page: *Factory selected value, average value shown,

Page 8-15, Figure 8-10:
Change R29 to fixed 120 and add .
Add * to R33,
Change Series from 1504A to 1440A,

Page 6-14, Table 6-1:
Delete A10R20 and AT0R24.

Page 8-21, Figure 8-13:
Delete A10R20 and A10R24 and replace with a line.
Change Series from 1504A and 14324,

Page 6-18, Table 6-1:
Change A12R7 from 0683-0275 to 0683-1005 Resistor 10 5% .25W; Mfr. & No.
28480/0638-1005,
Change A12R6 from 0698-5174 to 0674-3315 Resistor 330 £5% ,125W; Mfr. & No.
28480/0674-3315,
Change A12R31 from 0698-5174 to 0674-3315 Reslstor 330 5% ,1725W; Mfr. & No.
28480/0674-3315,
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Change A12R32 from 2100-2514 to 0683-2035 Resistor 30K £5% ,25W; Mfr. & No.
01121/CB2035.

Change A12R37 from 0698-8128 to 0683-3015 Resistor 300 £5% .25W; Mir. & No.
28480/0683-3015.

Page 8-25, Figure 8-15:
Change A12R7 to 10.
Change A12R26 to 330.
Change A12R31 to 330.
Change A12R32 to 20K fixed.
Change A12R37 10 300
Change Series from 1504A to 1440A,

CHANGE 2 (1440A and 1432A)
Page 6-8, Table 6-1:
Change A1A1R4 in 05341-60025 assembly from 0698-3113 (100 OHM) to 0698-5174;
RESISTOR 200 OHM 5% .125W CC TUBULAR; Mfr. & No. 01121/BB2015.

Page 6-14, Table 6-1:
Delete A7CR5 1901-0535 Diode.
Delete A7CR6 1901-0535 Diode.
Change A7Q1 fram 1854-0215 to 1854-0071 Transistor; Mfr. & No. 28480/1854-0071.
Change R13 from 0683-5125 to 0683-1035 Res 10K 5% ,25W; Mfr. & No., 01121/CB10J35.
Change R18 from 0683-1035 to 0683-5125 Res 5.1K 5% .25W; Mfr, & No, 01121/CB5125.

Page 6-18, Table 6-1:
Change A12R15 from 0683-1315 to 0683-5115 Resistar Fxd 510 +5% .25W; A ifr. & No.
26480/0683-5115.
Delete AT2R41 0683-8205 Rexistor.

Page 8-17, Figure 8-11;
Delete A7CRS and A7CR6.
Change A7R13 from 5.1K to 10K,
Change A7R18 from 10K to 5.1K,
Change Series from 1504A to 1432A.

Page B-25, Figure B8-15:
Change A12:015 from 130 to 510.

Delete A12R41.
Change Series from 1504A to 1440A,

7-2
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SECTION VIlI
SCHEMA IC DIAGRAMS

g-1. SCHEMATIC DIAGRAMS

b-2, This section contains schematic dlagrams, assembly and chassls part locators, com-
ponent locatars, black diagram. The schematics are presented (v assembly number order A1
thraugh A26. The component, chassis, and assembly locatars <how the location by reference
designator,

8-3, SCHEMATIC DIAGRAM NOTES, ASSEMBLY NUMBERS, AND
REFERENCE DESIGNATORS

8-4. Figure 8-1 shows the symbols used on the schematic diagrams. Al the bottom ol Fig-
ure 8-1, the system for reference designators, assemblies, and subassemblic . are shown.,

0-5, Relerence Designations

8-6. Assemblies such as printed circuit boards are assigned numben in sequence, A1, A2, eic,
As shown in Figure 8-1, subassemblies within an assembly are given a subardinate A number,
For example, rectifier subassembly A1 has the complete dusignator of A25A1. For individual
components, the complete deuignator is determined by adding the assembly number and sub-
assembly number if any, For example CR1 on the rectifier assembly Is designated A25A1CR1T,

8-7. Identification Markings on Printed Clrcult Boards

8-8, HP printed circuit boards (see Figure 8-1) have four identifications numbers, an assembly
part number, a series number, a revision letter, and a production code,

4-9, The assembly part number has 10 digits (such a5 053471-60017) and Is the primary identi-
fication, All assemblies with the same part number are interchangrable. When a production
change is made on an assembly ti at makes it incampatible with previous assemblivs, a change
in part number Is required. The series numher (such as 1432A) Is used 1o dacument minor elec-
trical changes. As changes are made, the serles number is incremented, When replacement
boards are ordered, you may receive a replacement with a different sertes number, Hf there is
a difference between the series number marked on the board and the schematic in this manual,
a minar electrical difierence exists, If the number on the printed circuit board s lower than that
on the schematic, refer to Section VIl for backdating information, I it is higher, refer to the loose
ieaf manual :hange sheets for this manual. Il the manual change sheets are missing, contact
your lolc.il Hewlatt-Packard Sales and Service Olffice, See the listing on the back cover of this
manual,

§-16.  Revision letters (A, B, etc.) denote changes in printed circuit layout, For example, if a
capacitor type is change (electrical value may remain the same} and requires different spacing
for ts leads, the printed circuit board layout is changed and the raevision letter is incremented
to the next letter. When a revision letter changes, the serfes number is also usually changed.
The production code is the four-digit, seven-segment numbar used for production purposes,

8-11, ASSEMBLY LOCATIONS AND COMIONENT LOCATORS

8-12, Figures 8-2 through 8-4 show the frant, rear, and top views of the 5341A, Following
these Is an overall block dlagram and schematic diagrams for the instrument, Companent
locatians for each printed circuit assembly are located next to the schematics,

8-1
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AJ151 52 A2351 R1 53 54 56 J1 51 J?

Frgure 8-2. Front Panel Designations
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OPTION 57 Jd (QPTION 011) J3

ke A AL D A

J2 JG J5 A2451-56 F1
OPTION {OPTION 011)

Figure 8-3. Rear Panel Designations
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Figure 8-5. Overall Block Diagram
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Figure 8-6. A1 Mixer Module Assembly
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NOTES

1. REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED, ADD
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION,

2, UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;
CAPACITANCE IN PICOFARADS;

3. CAUTION:
THE A2 (06341-60048) ASSEMBLY IS NOT
FIELD REPAIRABLE, FOR REPLACEM _NT,
ORDER REBUILT ASSEMBLY 06341-60548
SCHEMATIC, COMPONENT LOCATOR AND
PARTS LIST ARE GIVEN FOR REFERENCE
PURPOSES ONLY, ATTEMPTS TO REPAIR
THIS ASSEMBLY MAY RESULT IN PER-
MANENT DAMAGE TO THE UNIT.

REFERENCY DESIGNATIONS

A2 STANDARD INSTRUMENT

C1-8
CR1
FL1-9
L1-11
Q1-2
R1-8
U1

A2 OPTION 002

L

C1-2
Lt
R1-3
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NOTES
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REFERENCE DESIGNATIONS

1. REFERENCE DESIGNATIONS WITHIN THIS

ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION,

2. UNLESS OTHERWISE INDICATED
RESISTANCF IN OHMS;

A3 AJA1 A3A2
Ji C1-10 | C1-10
Ut CR1 CR1, 2
Q1-4 L1
R1-12 | Q1,2
R1-6

CAPACITANCE IN PICOFARADS;
INDUCTANCE IN MICROHENRIES

3. A1L1, A1L2 ARE ETCHED ON PC BOARD

4, TWO SIX PIN EXTENDER BOARDS
HP/PN 5060-0050 ARE NECESSARY TO
TROUBLESHOOT THIS BOARD.

Part of Figure 8-8. A3 500—1000 MHz Doubler Assembly
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TABLE OF ACTIVE ELEMENTS

MFG OR INDUSTRY

REF, DES, HP PART NO, PART NUMBER
A3A1

CR1 1801-0638 1901-0639

a1 1863-0020 1853-0020

Q2 1864-06G38 1864-0638

as 1863-0036 18563-0036

Q4 1854-0071 1864-0071
A3A2

CR1, 2 1801-0639 1801-0639

at 1864-0071 1864-0071

Q2 1863-0036 18563-0036

A3 TYPICAL DC VOLTAGE MEASUREMENTS

6341A CONTROL SETTINGS
RESOLUTION - 1M
SR - CCW

o ARANGE — CHECK
AUTO/MANUAL ~ MANUAL
Int TEST - TEST

Meusurements wken with HP *3008/6306A

AJAI1
Q1 E = +11.6V B = H1IV C = +1.14V
Q2 E=0V B = $0,76V C = +8.8b6v
a3 E = +1bV B = +14,86V C = -6V
Q4 E=0V B =« +0.06vV C = +1497
A3A2
Q1 E =0V B = +0.66 C = 0V
Q2 E = +i6V B = +14.2V C = +14.8v
AJA2

CR1 Anode +40,78Y 1 GHz Enable XA3B(4) TTL High
-16vV I GHz Enable XA3B(4) TTL Low

CR2 Anode 4076V 600-760 MHz Enable XA3A(4} TTL High
-6V 500-760 MHz Enable XA3A(4) TTL Low

A3A1
1 GHz Enable CR1 Cathode = -0.6V
. XA3B4 TTL Low Anode = -16V
1 GHz Enable CR1 Cathode = +2.4Y

XA3B4 TTL High Anode = +3.2V
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WPX OUT TO SWIICH FILTER A2J2

Figure 8-8. A3 500— 1000 MHz Double Assembly
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REFERENCE DESIGNATIONS

1. REFERENCE DESIGNATIONS WITHIN THIS

COMPONENT, AVERAGE VALUE
SHOWN.

ASSEMBLY ARE ABBREVIATED. ADD A4
ASSEMBLY NUMBER TO ABBREVIATION C1-16
FOR COMPLETE DESCRIPTION. J1,2
2.  UNLESS OTHERWISE INDICATED: Q1,2
RESISTANCE IN OHMS: R1-33
CAPACITANCE IN PICOFARADS; | U1-6
INDUCTANCE IN MICROHENRIES
3. RESISTOR LEAD INDUCTANCE
4. C3 AND C4 NOT NORMALLY LOADED.
USED ONLY FOR SUPPRESSING
OSCILLATIONS.
5. ASTERISK(+) INDICATES SELECTED

Part of Figure 8-9. A4 500 MHz Prescaler Assembly

¥
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TABLE OF ACTIVE ELEMENTS

MFG OR INDUSTRY

REF, DES, HP PART NO, PART NUMBER
Q1 1863-0012 2N2904A

Q2 1854-0092 1864-0092

ui 1820-1019 1820-1019

U2 1820--0802 MC10102P

Ui 1826-0267 1826-0297

ub 1820-0216 1820-0216

TYPICAL DC VOLTAGE MEASUREMENTS

6341A CONTROL SETTINGS
RESCLUTION - 1 MHz

SR - CW

ALUTO/MANUAL - MANUAL
SELF-TEST — TEST

RANGE — CHECK

A4
PIN 1 2 3 4 6 6 7 8
V | -028 | -016 0 -6 016 | 036 | -602 | -088
PIN g 10 11 12 13 14 16 16
vV | -033 | -034 0 0 -6.07 | -0.27 0 -0,12
AdlI4
PIN 1 2 3 4 B 6 7 8
vV | -416 5.12 0.8 0.03 0 262 | -6o7 | 404
PIN 9 10 " 12 13 14 16 16
Pl 404 6.12 0.52 0 036 | 4163 | -012 | -033
A4UB
PIN 1 2 4 6 6 7 8
V {5 0.7 0.8 -15 -16 -6.27 1485 | -0.18
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Figure 8-9. A4 500 MHz Prescaler Assembly
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NOTES REFERENCE DESIGNATIONS
1. REFERENCE DESIGNATIONS WITHIN THIS A5
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY NUMBER TO ABBREVIATION CR-21
FOR COMPLETE DESCRIPTION. Ef“e“o
2, UNLESS OTHERWISE INDICATED: R1-60
RESISTANCE IN OHMS:; U1-5

CAPACITANCE I} FARADS;
INDUCTANCE IN HENRIES

3. ASTERISK(*} INDICATES SELECTED
COMPONENT, AVERAGE VALUES SHOWN

Part of Figure 8-10. A5 IF Amplifier-Detectar Assembly
8-14
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TABLE OF ACTIVE ELEMENTS

MFG OR INDUSTRY

REF. DES, HP PART NO, PART NUMBER
CR1,4,6 1801-G636 1801-0636
CR2,3** 06341-80006 05341-80006
CRG, 7,8 1801-0639 1901-0639
CR9, 10"’ 06341-8006 06341-80006
Ui 1826-0081 LM318H

Uz 1826-0138 LM339N

U3 1826-0172 LM308N

U4, 6 182G-0230 1826-0230

* *Matched palr

TYPICAL DC VOLTACE MEASUREMENTS

RESOLUTION - 1M

SAMPLE RATE - CCW

AUTO/MANUAL — MANUAL

SELF TEST ~ ON

RANGE ~ CHECK

ABU1

PIN 1 2 3 4 5 6 7 B
v +8.4 -0.4 +0.1 «16 +8,7 -0.9 +16 -14
A5U2

PIN 1 2 J 4 6 G 7 B
v +0.11 +0.16 +16 +0,01 10,07 -0.8 +0.16 -0.8
PIN 0 10 11 12 13 14

v 10,6 0 0 0 0 +0.12

, ADUJ

PIN 1 2 3 4 b 8 7 8
v +14,2 +0.06 +0,06 . =16 0 +0.01 +16 +0.09
ABU4

PIN 1 2 3 4 6 G 7 8
v +1.4 -9.8 -16 ~10.6 -0.9 +11.3 0 +6.3
AGUB . _

PIN 1 2 3 4 6 6 7 8
v 0 -0.8 -16 ~10.6 -0.9 +11.3 0 +7.0
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NOTES

REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION,

UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;
CAPACITANCE IN PICOFARADS;
INDUCTANCE IN MICROHENRIES

A7L3, A7L4, AGL1, AGL3, A6L4, AGL7,
AG6L8 ARE ETCHED INDUCTORS.
AGL3 AND AGL4 ON CONDUCTOR SIDE,

REFERENCE DESIGNATIONS

AG A7
Ci-26 C1-4,6-16
CR1-3 CR1-6
Li-9 L1-4
Q1-8 Q1, 3-6
R1-26 R1-5,9,10,12-16,

18-20

A70Q2 not used

TABLE OF ACTIVE ELEMENTS

-G OR INDUSTRY

REF. DES, HP PART NO, PART NUMBER

AB
CR1-3 1901-0639 1901-0639
Q1.,3,6,7 1863-0020 1363-0020
Q2,4,6 1864-034b 2NB1708
as 1854-0638 SNG178

A7
CR1,4 19801-0638 1801-0639
CRb, 6 1901-0536 1801-0635
ai,b 1864-0216 SPS3611
a3 1853-0020 1863-0G20
Q4 1864-0346 SNB179
ae 1863-0036 1863-0036

www.valuetronics.com
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Model §341A
Schematic Diagrams
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NOTES REFERENCE DESIGNATIONS
1. REFERENCE DESIGNATIONS WITHIN THIS AB AD
ASSEMBLY ARE ABBREVIATED, ADD -y
ASSEMBLY NUMBER TO ABBREVIATION C1-27 c1-
FOR COMPLETE DESCRIPTION, é‘}'éﬂ (L):'B
2, UNLESS OTHERWISE INDICATED: R1-30 R1-18
RESISTANCE IN OHMS; U1 U1

CAPACITANCE IN FARADS;
INDUCTANCE IN HENRIES

3, ABL3, L10O ARE ETCHED ON PC BOARD

TABLE OF ACTIVE ELEMENTS

MFG OR INDUSTRY

REF. DES. HP PART NO, PART NUMBER
® -

a1,3,5 1863-0020 1863-0020

02, 4,06 1864-0346 2N6179

u1 1868-0004 CA3049

AD
Qi1 1864-0009 2N709
vl 1868-0004 CA3040
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NOTES
REFERENCE DESIGNATIONS WITHIN THIS

ASSEMBLY ARE ABBREVIATED. ADD

ASSEMBLY NUMBER TO ABBREVIATION

FOR COMPLETE DESCRIPTION,

UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;
CAPACITANCE IN FARADS:
INDUCTANCE IN HENRIES

REFERENCE DESIGNATIONS

A10

C1-4
Q1-6
R1-26
yi-7

TABLE OF ACTIVE ELEMENTS

. MFG OR INDUST Y
REF. DES, HP PART NO, PART NUMBER
Q1-6 1863-0058 532248
U 1820-0706 9324DC
U2 1820-0838 SN74176N
u3 1820-0214 SN7442N
u4d 1820-0761 SN7419GN
ub 1820-0586 DM74L04N
Ue 1820-0174 SN7404N
uz 1820-0068 SN7410N

At
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Part of Figure B-14, A11 10 MHz Oscillator Buffer Assembly




NGTES REFERENCE DESIGNATIONS

1. REFERENCE DESIGNATIONS WITHIN THIS Al
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY NUMBER TO ABBREVIATION C1-7
FOR COMPLETE DESCRIPTION. E:‘ '4
2. UNLESS OTHERWISE INDICATED: Q1-2
RESISTANCE IN QHMS; R1-16
CAPACITANCE IN FARADS: ul, 2

INDUCTANCE IN HENRIES

TABLE OF ACTIVE ELEMENTS

1 r—

| MFG OR INDUSTRY
REF. DES. HP PART NO. PART NUMBER
CR1 1802-0041 5Z 10939-98

! U1 1820-0054 SN7400N

;; ‘ u2 1820-0174 SN7404N

WWW.Varaetronics.com
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Part of Figure 8-15. A12 80 MHz Amplifier Assembly
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NOTES

REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED, ADD
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION,

UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;
CAPACITANCE IN FARADS;
iNGUCTANCE IN HENRIES

ASTERISK (*) INDICATES SELECTED
COMPONENT, AVERAGE VALUES SHOWH.

REFERENCE DESIGNATIONS

A2

C1-26
CR1-B
Li
Q1,2
R1-41
U1-4

TABLE OF ACTIVE ELEMENTS

MFG OR INDUSTRY
REF. DES, HP PART NO, PART NUMBER
CR1 1901-01789 1801-0179
CR2 19C1-0639 1901-0639
CR3, 4 1901-05635 1901-0636
CR6 1802 -0025 SZ 10939-182
CRG, 7 1901-0040 1801-0040
CR8 1802-0679 S211213-86
Q1 18656-0081 2NG246
Q2 1863-0016 1863-0016
U1 1820-0216G6 1820-0216
u2 1820-1224 MC10216P
U3 1820-0809 MC10116P
U4 1820-0817 MC10131P
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Figure 8-15. A12 80 MHz Amplifier Assembly
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NOTES

1. REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBRE''IATED. ADD
ASSEMBLY NUMJER TQ ABBREVIATION
FOR COMPLETE DESCRIFPTION,

2, UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;
CAPACITANCE IN FARADS;
INDUCTANCE IN HENRIES

- ———

3. PINS 2,2,4,4,5,5,6,6,9,9,12,12,13,13,16,15
ARE CONNECTED TO GROUND

4. THE FOLLOWING ASSEMBLIES ARE NOT
FIELD REPAIRABLE
3. CRYSTAL OSCILLATOR 0960-0394

b. A4 OPTION G01 10 MHz OSCILLATOR
10544-60011

¢. REFER TOPARTS LIST FOR FACTORY
0 REBUILT PART NUMBER,
¢

REFERENCE DESIGNATIONS

' NO PREFIX | A14STD | A1/ OPT 001

c2 C1 R1
, L1 L3
X XA14

www.valuetronics.com



O et O R e e Y e RV T e R

[T A
: LI I
Showl 0 HIEE

- Madel 5341A
: Schematic Diagrams

- AlA STAKDARD 10 MHZ QSCILLATOR ASSEMBLY (0bE41-6004F) WCYE ¢ SERIES 1432

-

- Kkid | l
OVEN ON TQ Ar6at 143 YA —
X S SEITIN S NG :

. AT -OLK-ORN WIKE ARD A1GJ4L4}

+21V FHOW A2 LCRY R“.n a NC
t T
<"t ¢
A I
10 M7 OUT TO AniiG) '< LT ¢ -
VIA AZ1Jr RRD 3346 e bt |
: !
= . ! - CRYGTAL OSCILLATOR !
5 -8V FRON A27u3 —— 40,10 ——— N 1 -
= 4 :“ < c | TEMPERATURE COMPENSATED
= ! tTCX0)
= U 0960-0304
= t
_ ' S 220
- «BY FROW A2016) ;( G Y'Y
j | _[_ C ]
= ] 2000 1
i
r _ 1
= +12V FROM A21Y1 1< 5,5 & NG
_ Li, iy 1 _
- p—rrvr—I1l{ 8,8 e NC
- +lc2 L.
. -gzzu T T -7 T -7 T
_ _ _ AlA_OPTION Q01 10 MHZ OSCILLATOR ASSEMBLY (1054s-600.0)_
. XAI4 2,2, r o T l
) r<12,12 €
. eND ¢ 15,73 I e; '
I )
. L < 9,% ( I' I :
1y ) _ I f
+12V FROM AZ1Y1 e < 8,8 & : I
' | —
—_—— e JOVEM GEVAL CAN)
; [ ' |
c2 t
22, | , E I IL | THERMISTOR | I
g !'3 rd i
t0 I:rle OUT TO AILI6) :\ ) i ! oorPur ! I : B
Y QUTPUT 10 W2 3 OVEN \ -
VIA A2LJ1 AND AI3JS : TR l [ ! CWPLIFIER O5CILLATOR ( | CONT.IOLLER I ——
—< 43 € t ! -
oE ¢ l l | | f L I e
™ 9, N i e
GND . I | | I ﬁ'
™ 6,6 € 1 e
L | [ HFATER | | o
1<16,16 € { [ unn i I 1
0T |
+12v FROM A2(CR3 —-——-1I<|4,:4!(- { I - i l
OVEN ON TO A16J1(4) VIA Lo e l [ 1ok | |
WHT-BLK-ORN WIRF AND A19J4(4} LG [ ‘
|
! ‘L______“___MM_J |
+6Y FROM A2016) -—— 7,7 & I NC l I
[
-5Y FROW A22u3 —— (10,10 ¢ I_ NC I
' (FOAM)
Figure 8-16. A14 10 MHz Oscillator Assembly T
3-27 p—

oo G ] X : ) L& s i S . e T ce f . . Lo ™ vy
. . n . CURRSITIEN . . . A i - . ! N . ) w L , h eane’

e P b L e ; .o : R ——
’ H N ¢ ' R - c .- B . 1 K En L
\,‘ cel e T ‘ X et . ' . [ . P R o —

_
r -

, .

|

TR

]

. . ] . \,. b ’
! ! | | n ]
L AN T

I

R R N T TR

i i



sl |

-
-
-
-
r
-
=
A

(LI T

Model 5341A
Schematic Dingrams

¥y

1y

P
b
)

ot

s ey
NI
) j.‘.'l. N

i| PR

J

(3
XY

ISR T

|

Part of Figure d-17. A15 Display Board Assembly,
A16 Driver Display Board Asserably

B




NOTES

1. REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBL.Y ARE ABBREVIATED. ADD
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION.

2. UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;
CAPACITANCE IN FARADS;
INDUCTANCE IN HENRIES

3. ASTERISK (*) INDICATES SELECTED
COMPQONENT, AVERAGE VALUES SHOWN

REFERENCE DESIGNATIONS

A1b A6
ci1-2 C1-b
CR1 Q1-18
DS1-18 Ri-27
a1-2 ur-14
R1-7
U1
XA1H
XDS1-10

TABLE OF ACTIVE ELEMENTS

MFG OR INDUSTRY

REF. DES, HP PART NO, PART NUMBER

FAR )
CR1 1901-0040 1901-0040
al 1864-0660 1864-0560
Q2 1864-0071 1854-0071
U1 1820-0668 SN7407N

A1G
Qi-10 1853-0326 1854-0326
Q11-18 1854-0246 SP5233
U1 1020-0628 SN748aN
Uz, 10 1820-0730 96L.02DC
"3 1820-0661 SN7432N
Ja 1820-0214 SN7442N
U6 1820-0646 SN74192N
U6 | 1820-0839 SN74176N
U7 1820-0904 93L24DC
us 1820-0665 SN7426N
Ug, 14 1820-0054 SN /400N
u11 1820-0914 9307DC
U1z, 13 1820-0688 DM74L20N
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Figure 8-17. A15 Display Board Assembly, A16 Driver Display Board Assembly
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NOTES REFERENCE DESIGNATIONS
1. REFERENCE DESIGNATIONS WITHIN THIS A17
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY NUMBER TO ABBREVIATION C1-7
FOR COMPLET. DESCRIPTION, g:‘?ﬁ
2. UNLESS OTHERWISE INDICATED: U1-10

RESISTANCE IN OHMS;
CAPACITANCE IN FARADS;
NO INDUCTORS

3. ASTERISK (*) INDICATES SELECTED
COIMPONENT, AVERAGE VALUES SHOWN

TABLE OF ACTIVE ELEMENTS

MFG OR INDUSTRY
REF, DES. HP PART NO, PART NUMBER
Qat, 3-6 1864-0034 2N3646
Q2 1864-0560 1864-0560
U1 1820-0328 SN7402AN
U2 1820-0876 8600
u3 1820-0054 SN7400N
U4 1820-0077 7474
Ub 1820-0629 SN745112N
ue 1820-0910 SN74LS83AN
u7 1820-0084 7453
us 1820-0910 SN741.583AN
U9 1820-0910 SN74LS83AN
u1io 1820-0633 1820-0633
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Figure 8-18. A17 Time Base Assembly
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Part of Figure 8-19. A18 Counter Assembly
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NOTES REFERENCE DESIGNATIONS
1. AEFERENCE DESIGNATIONS WITHIN THIS Al8 _ LB R LCLNIER RSP ol e h ) seepeg e - - - —————e - - - - S
ASSEMBLY ARE ABBREVIATED, ADD R g |
ASSEMBLY NUMBER TO ABBREVIATION C1-6 T P B P 4
FOR COMPLETE DESCRIPTION. 3:' ‘21 o R IL__-_'?'_“_ | [ SR P |
- R « !
2. UNLESS OTHERWISE INDICATED: TP1, 2 - 31[ Y / :
RESISTANCE IN QHMS; ul-14 NPT, S L ) .
CAPACITANCE IN FARADS; LTI - } 1. .
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Figure 8-19. A18 Counter Assembly
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Part of Figure 8-20. A19 Pracessor Assembly, A23 Resolution Switch Assembly
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NOTES

REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION

JIWLESS OTHERWISE INDICATED:
RESISTANCE [N OHMS;
CAPACITANCE IN FARADS;
INDUCTANCE IN HENRIES

ASTERISK (») INDICATES SELECTED
COMPONENT, AVERAGE VALUES SHOWN

REFERF NCE DESIGNATIONS
A1

c1-7
CR1
J1-6

Qi
R1-18
S1
U1-20
XA17-18
XU1b

TABLE OF ACTIVE ELEMENTS

MFG OR INDUSTRY
REF, DES. HP PART NO. PART ..UMBER
CR1 1901-0040 1901-0040
Q1 18564-0071 1864.0071
Ut 1820-0567 MC4024P
Uz, 20 1820-0495 93110C
U3, 13 1820-0640 SN74150N
U4 1820-0077 SN7474N
us 1820-0583 DM74L00N
ue 1820-1089 SN74279N
uz 1820-0730 96L020C
usg, 17 1820-0054 SN7400N
ug, 1 1820-1053 SN7414N
uio 1820-0598 DM74L86N
u12 1820-0586 DM?4L04AN
Ui4 1820-1255 DMB098N
Uik 1818.2246 1818.2246
U1E Opt 003 1818-2249 1818-2249
u16, 19 1820-0778 93L160C
u18 1820-0069 SN7420N
U290 1820-0495 g3110C

www.valuetronics.com




Madel 5341A
Schematic Diagrams

TR

S T [
A% UGt iuGd AURINHL Y 10Rle_ 10618, (w14 ¢ _ SRR 1Y} ' l v t- 1 | 0 et
R T ro S0 THou 1) >,
et T L teorot » ' e n hEW R4 i e ?
R T 1 e T e LI T ) v : ~emon J
'_" PR :{' U Ton oy __._T'( ¥ MY - loca IRy 10 AOM WIS Ak SN o mrooor
- " . 1
Ay s — . R . e | !
e be b ogd . e e - —_—tg 3 LI ' . A
L bt ok - (. ,{4, _ - ———— “; N ‘1 X ' w e ¥ sty \ ), '
e " 1 “ AT i i LGV TO MW Wb Py nr
K L Y ¢t "w L LB 3 b Fogr
Y Y] 1 y K ™ . AO3r L 1] icr
" PETNET T 1 pﬁ ut '":. - ‘: e ————— ! I i .”u »'I" o= %9 ___________J rro
) W + — e i¢ 1y ticere ’ 1 0C! , — F ) (TH LY S »
N A T T TR - i ' H ' he o JF NG A snci
[} oy N —m— e ey ) I : l
Lo i i RPN W ) Ctn . u L < oOUE 8
; e [ !
b " ',: I . o 1 S {';:B{Dr'«««"( . ek resc 1 {>eli :‘I
bor - r T o = B , =
, ' v <1 “ y I yac Jn“r\ o Wty ) LR . U2 1, ' w00EE ¢
! e - | — 1 "I
e L 8 ) s e h
- \, \ ¢ AN ; I’ [T < o
i i PN 1y f IDO: 4
PR L m——— e )
N ‘*(EI(| :J . My : )
! 1 - "'ﬁ,‘
Y h - 1 d— - *' T - 'f< o i i
) : . N P uihok, , !
—er e e ke
e e e b M : : - '
e (i ' . ™ ; - | .
[ « . ; (LT
°, IEETLN Y - & “ r '.'9._“( . fe pits.cig) ,!_< " ok
! " - . te Areaisios
! Bsan. 4 o )
v i ; ! i o .
! T TR T b1 ‘- —_— ‘l
nompnit [ ] {: - "_‘_W‘"""‘ "% I IL. ‘i e . FTE SO T r—-—-———-——-———-—",’( o AT 16 kikailig]
' ; i 1 LRRI: SN . - : Ly I 1o e cw
. ) M T TET] o E‘L-> Th . | —— <
3 g ”- -} I " 1 ~fay oy : "y 1 T YO RrEy iEE
" . < |(' 'l:“‘ el '! o NS — :EI ™ : ‘ lr " e fadr ge ey Lo t [} 1 -. ) T
* S H H T L 3 -P“""‘ C QUALIFILR icn 1 L, Yo @ 7 A —_—t BTt L L
e O l oy ued I I . DEKOCH 43 T { wv, "',,‘ I A ' H Vo e 1o 3insi ikl
! 7] ) ! e e b e ay , ] du 1 I <4 TR
e . ? - ] & L4 49 ™
[N TN t ﬂl J‘:N ) x . 1 " (B 3 I | .
IR A " L R R en || He o i = Ko s
: S St o I ] M h 1 } LI 1 PR Y]
' ' 1 T] s uy E "'""l' by oy o: N : ﬁ' L nl, M SN ) CORT P ¢
. " w (3 3:| " . . I3 o} i, o e olp gz v (D YTl 1o kita 1521
T Ve e : {a 0 ° 0 cr ¥, ' Ls FoRTET 10 sk
te " |ero wie BT, SR . 2 TR um{ nig jmec Snm [ j: o "ty L 3 il [] e o byt o
o . _’,;: vty W, R _,1' 1 g (3 :L 1" 0 [T ) I” | 7] & 9 "o % ni, 1 ; 4 I< v v TR P
; o -
R ) nr.v':: -.‘._I' LTI ] r c,bD‘_..‘ "'.lt:)” :: 1'% wy TP (L) H ) i o, :;: . o e '.r'-' S [ L "\ ST oA
LS ..m N [ - vire T uiro 5t il fyaL 1] % [ 10 i 4 10 [ s
o S ' O f 7 771, 2] g ! PR CN e U Y pia i SUTFT TONTER 10 a3eds LA
N D A t s 1 o mm— ptr— el bl
A o [_Deu"‘ - A7) AN o 7 o n 72 bR e an Ly AT ro sitsiel
. -t a : __l.(
Ce vt ! — wir ' THS 00 hre Dua S .- ] @i 16 43ka i1t
. (| a3 L4 £ ! [') 9, p 8 ] » —Eﬁ— — Al e IR
o L e e N o i, o 7 o] o LR eletr ol A ey — fomtoem o
! T e —_— '
s o I : : Y]] ? e § N ] * vy L fete ,v“r-] o |2 O O SV LYY
W _ > ;
e . P = g '™ 61:?! \]7""';',,' L mt T ], g, i B4 Vu ° re 1"5
o h 1 v . S ' 2Ly 3 .__L..Lr( \
i [ "u “wy ey “wy °'<Jl 1, o
' ' [ ) v w_lnnl 1 uoe e h 1), ! |
P RN e sr_p3 Voo vy o — RV 3 " b N !
' Jren w7 L b -l a 2y L B DE R AT
| g¢_32 - 3 '
: 0 L | = o —I_ i, o S AT
' Tr ' s 1, " \ uin v et Fio S
¢ - ¢ viec {>° . -t ni, iy L1 LTI T
0! 41 : Ls. 1) . g W o1 2 Llak  §H— Ty AT ]] ) ¢
! s A v o LB { >"""Wc Yo l LR 2l . S Ot "n] i
ne o o e L " . “D‘:m 1’ ;' " (1] ) e 1y Fiwg s 7 b AR e
o ) — L1 0 st L = ““S I *r — HE <Y o o I': 3 3 (] |
[~ ™ 5 L] J e Y S A — Y £ > Fiva
o Yewes 4 L an b M : peM i
STy :; e i sﬂ! n :l 10 1 . ml urrd IIJ—'— L4 LELIM
. - - R talires N " i} -
== h FPROW RFRF A bl - LL% (131 :; t 12 - L) R _ﬂf.( r M
B ) - 67 IN] L. 3 o | /|
oW b0 ras! ] S e ]| | et " u ) ke
. [N wd WORWAL " ] KA
bhow aghGigt "f'_J t _"__“ ’ i : . i, Woo o ': . _.._._r(' 4 )
FRCW Bgh (0t o g : :"0 " l_\l)n M = '
[um [SCFIIRW niv 0 T _ — ——— l
FRON A8 Vik wE oo o vuin e (O @ <|\ L T e :
3
Hant: 1 ' )Jl + !
L
A ar e i
. Banit ¥ 17>
LN wiA WY [P -y |l T §]emaL — — )
Pl C o )l LT AN -
YT . . __ - -
Y e L - --

i i mb!
Figure 8-20. A19 Processor Assembly, A23 Resolution Switch Assembly
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Part of Figure 8-21. A20 +5 Volt Regulator Assembly, A21 Power Supply Mother Assembly,

A22 Power Regulator (-5V, -15V, and +15V), A3T AC Line Cable Assembly
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NOTES REFERENCE DESIGNAT!ONS
1. REFERENCE DESIGNATIINS WITHIN A20 | A21 | a2 | Az
THIS ASSEMBLY ARE ABBREVIATED.
;] ADD ASSEMBLY NUMBER TO ABBREVIA- | 16 | C1°7 ]C1-0 o
TION FOR COMPLETE DESCRIPTION. gf” ‘,_El 1-3] R1-
2. UNLESS OTHERWICE INDICATED: Qr |4
RESISTANGE IN OHMS: R1-9 U1
CAPACITANCE IN FARADS: Ut | xan4
INDUCTANCE IN HENRIES XA20
XF1
XK1

TABLE OF ACTIVE ELEMENTS

MFG OR INDUSTRY
REF, DES. HP PART NO. PART NUMBER
A20
CR1 1902-3104 SZ 10939-110
Q1 1863-0037 1863-0037
Ui 1820-0247 LM305
A21
CR1-3 1901-0638 1901-0638
o ul 1826-0099 7812UC
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Figure 8-21, A20 +5 Valt Regulator Assembly, A21 Power Supply Motherboard Assembly,
A22 Power Regulator (=5V, =15V, and +15V), AJ1 AC Line Cable Assembly
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Part of Figure 8-22. A24 Option 011 Remate Address Switch,
A26 Qptian 011 ASCH Input Assembly
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! NOTES REFERENCE DESIGNATIONS
1. REFERENGE DESIGNATIONS WiTH!N THIS A24
ASSEMBLY ARE ABBREVIATED, ADD "
ASSEMBLY NUMBER TO ABBREVIATION 316
FOR COMPLETE DESCRI®TION.
A6
2, UNLESS OTHERWISE INDICATED:
REGISTANCE IN OHMS; C;{" ,
CAPAGITANCE IN PICOFARADS; CR1,
INDUCTANCE IN MICROMEMRIES }';1 12
Ui-16
X113

TABLE OF ACTIVE ELEMENTS

MFG OR INDUSTRY
REF, DES. HP PART NO, PART NUMBER
m A26
CR1,2 1601-0040 1901-0040
U1, 10 1820-0658 93L12DC
U2 1820-1U47 DM74L42AN
U3, 4 1820-0833 83340C
ub 1820-0586 DM74L04N
ug, 16 1820-0778 93L16DC
Uz, 12 1820-0583 DM74L00N
us 1820-0621 S /438N
u9 1320-0904 93L24DC
Ut 1320-1265 DM8038N
u13 1818-2247 1818-2247
U14 1820-0282 SN7486N
: u1b 1820-0596 DM74L74N
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A26 Option 011 ASCII Input Assembly
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Model 5341A
Schematte Diagrams

—

Part of Figure 8-23. A25 Option 011 Remote Output Assembly
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NOTES

1. REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY.NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION

2. UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;
CAPACITANCE IN FARADS;
INDUCTANCE IN HENRIES

3, ASTERISK {*} INDICATES SELECTED
COMPONENT, AVERAGE VALUES SHOWN

REFERENCE DESIGNATIONS

A26

Cci1-3
J1-2
Ri1-8
ut-14
xue
Xu1o

TABLE OF ACTIVE ELEMENTS

MFG OR INDUSTRY
REF. DES. HP PART NO. PART NUMBER
Ut 1820-0911 SN74L192N
. 12 1820-0511 SN7408N
us, 14 1820-0683 DM74LOON
U4 1820-1063 SN7414N
Us, 13 1820-0696 DM74L74N
us 1820-0788 SN74174N
u7 1820-0628 SN7489N
us 1820-0597 1820-0597
U9 1820-0658 93L120C
U10 1820-2248 1820-2248
U1, 12 1820-0621 SN7438N
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MANUAL CHANGES

0 = MANUAL DES"RIPTION — CHANGE DATE  April 17, 1980
INSTRUMENT: B341A Frequency Counter {This change supaergedas all asrlier dated changes)
Qperating ond Service Mo.ovyal
SERIAL PREFIX: 1632A e Maeke oll changes Histed ss ERRATA,
DATE PRINTED:  JULY 1077 ¢ Chack the following table for your instrument’s
HP PART NO: 06341-80005 sorfal prefix or serlel number and make listed
MICROFICHE NO:  05341-80006 change(s) to manual,
IF YOUR INSTRUMENT MAKE THE IF YOUR INSTAUMENT MAKE THE
HAS SERIAL PREFIX FOLLOWING CHANGES HAS SEAIAL PREFIX FOLLOWING CHANGE:S
OR BERIAL NUMRBER TO YOUR MANUAL OR SEAIAL NUKMBER TO YOUR MANUAL
1804A 1,2 1836A 1,2,34,6,6
1840A 1,23 » 2020A 1,2,34,6.6,7
1804A 1,%2,3, 4

#MNEW OR REVISED ITEM
The following Service Notes are avoilable from your locel HP Soles and Service Office.

-

S‘ervico Note No. Dascription
6341A-2 Reviston of Adjustment Procedures for Ab IF Board and Ad Prescaler Board
° B BMI1A3 Agpplication Problems Under High Input Signal Levels
6341A-4 Miswired Address Switchas on 6341A With HP-1B Optlon (Opt, 011)
b341A5 A4 Part Replacement informatlon
ERRATA

Page lii, Table of Contents, Section II:
Add the following:

2.35, Installation of Qption 003 1.6 GHz Frequency Range . . . . . 2-8
2-38. Instollation of Option 071 Remote Progromming Qutput . . . . 2:7

Page 6-6, Paragraph 6-21, step 2% b, :
Change step "'b."’ to the following:
Place spectrum analyzar probe tip ot XAS(7} with probe grounded at XA8(7).

Pages 6-6 and 6-6, Table 6-1, A1A1 (06341-60025) Replaceable Parts:
Change "Mfr Part Number’ for ATAICR3 to 1901-0630,

Add "MICROCIRCUIT, HYBRID" for Description of ATAIUI,
Add "IC LINEAR AMP" far description of A1A3U2,

Page 6-8, Table 6-1, A4 (06341.60004) Replaceahle Parts; '
Add "I1C AMPLIFIER" for description of A4U4,

Pege 6-8, Table 6-1, A4 (05341.80004) Raplaceable Parts:
Add A4R33; 0688-3113; RESISTOR 100 5% ,126W CC TC=270/+5640; 01121; BB1016,

Page B-13, Figure 8:0, A4 Schematlc Diagram:
Add 100 ohm resistor A4R33 in serfes betwean A4U4 pin 10 and the +5V dc supply.

O Page B-41, Figure 8-23:
Change A26UB in TABLE OF ACTIVE ELEMENTS from 1820.0697 to 1816-0687,
7920/2-8210/8249/8462/8641/9082-6112/0461-0605/7=0508 ‘6] HEWLETT
"4 packARD




MANUAL CHANGES MODEL §341A Page 2

ERRATA {(Cont'd)

Pega B-20, Part of Figure B-13;

Replace A10 componant locatar illustration with corracted illustration in attached Flgure 1,
Poge 8-7, Figure 8-8:

Change ATATU1 in TABLE OF ACTIVE ELEMENTS to 1813-0076.

Page 8-11, Toble G-1, A7 Roeplecaahle Parts:
Add SERIES 1832 to "Daseription” for A7,

Pago B-17, Flgura B-11:
Change A7 sorles number (top of diagram) fram 1604 to 1632,

Change "AJCRB, 6" in TABLE QF ACTIVE ELEMENTS to Part Numbar 1801-0638.
Page 5.7, Parograph 6-30, step o)
Change step e to the following:
Adjust A2 "SPEC GEN LEVEL SET” fer n -16dBm A4 GHz , . ., .. ..

Pego 58, Poragreph 5-30C, step
Chanye the second sentence in step f to the following:
~eenes  rapaat pracedure with 4 GHz level set to no lower than -18 dBm.

Page 6-16, Teble 6-1, A13 {06341-60013) Replacesble Perts:
Change A13XA3A, XA3B, and XA12 from HP Part No, 1261.0478 to 1261.0472; Mfr Codo
to 28480; Mfr Part Numbar to 1251-0472,

Change A13XA4 through XA11 from HP Part No, 1251-1886 to 1261.2036; Mfr Code to
28480; Mir Part Number to 1251-2036,

Changae 22 contect canncctor under “A13 MISCELLANEQUS” from 1261-16B7 to 1251.1365;
Mfr Cade to 28480; Mfr Part Number to 12511887,

Changs 18 contect oonnector under "A13 MISCELLANEQUS:: from 1261-2134 to 1251-2026;
Mir Codo to 28480; Mfr Part Number to 1251.2134,

Page B-15, Figure B-10, AG Schematic Diagram:
Chenges TABLE OF ACTIVE ELEMENTS as lollows:

REF. DES. HP PART NO, MFR OR INDUSTRY PART NO.
CR1,6,7 18010639 19010630
CR2, 3 0634180006 0534180006 MATCHED PAIR
CR4, 8,8 1801-0623 1801-0636
CRO, 10 06341.80006 0£?41.80006 MATCHED PAIR
U1 1826-0081 .M 318H
U2 1826-0138 LM 339N
U3 1826.0172 LM 308N
U4, Ub 1826-0230 182640230

Page 6-20, Teble 61, A22 Replaceable Parts:
Add A22U1; 1826-0117; IC 7812 V RGLTR; 0223G; 7812KC,
Add A22U2; 1826-0123; IC V RGLTR; 0340F; LM320K-12.
Add A22U3; 1826-G202; I V RGLTR; 0340F; LM320K.5,

NQOTE — The sbove three Integrated clrcuits are also listed on page 6-25.

Page 8-37, Figure 8-21, A22 Schematic Disgram:
Change reference designator for '-6V REG” from U1 to U3,
Change referonca dasignator for  "+16V REG" from U3 to U1,

www.valuetronics.com




MANRUAL CHANGES MODEL 341A Pago 3

ERRATA {(Cont'd);

. SECTION VII MANUAL CHANGES

Pege 7-1, Parograph 7-4;
Chonge 1604A to 1632A,

‘Page 71, Paragraph 7.8;
Chonge 1604 4 to 1632A. )

Chongo bockdating tabile to the following: |, !
SERIAL PREFIX  BACXDATING CHANGE

1432A 1,2,3,4,6
1440A 2,3,4,8
1604A 3,4,6
1632A 4,%

1648A b

‘Page 7-2, Monual Brckdating Changes:
Add the following:

‘BACKDATING CHANGE 3 (144CA thru 1604A)
" Pegos 6-5 end 6-6, Table 8-1:
Change A1A2 serles numbaer to 1432,
Add A1A2CR4; 1802:3182; 1; DIODE-2ZMR 12,1V 6% DO-7 PD = 400 mW.
change A1A2R13 to 0886-2406; RESISTOR 24 OHM 6% BW CC TUBULAR.
Page 8-7, Flgure B-G:
o Chango A1A2 saries number to 1432,

Add ATA2CR4 in porallel with A1A2C12. Connect cathade of this braskdowr diode to
the junction of ATA2R13 cnd A1A2C12,

Chenge A1A2R13 to 24 ohms and chenge de output from "+13,6 to 14V to "+12V",

BACKDATING CHANGE 4 {1440A thyu 1532A}

Pagaes 6-7 and G-8, Toble G-1:
Chenge A4 from SERIES 1648 to SERIES 1504,

Change A4R21 10 069B-6180; RESISTOR 2000 OHM 5% ,126W CC TUBULAR; 01121;
B8B2026,

Dalete A4R33 reslstor HP Part No, 0888-3113,
Prgo B-13, Figure B-9°

Change A4 sarlas numbar {top of diagram) to 1604,

Change A4R21 to 2000 ohms,

Delete asterisk [+; adjocent to A4R2),

Dalote A4R (10052} and connect +6V de supply directly to A4U4 pin 10.
Pages G-B and G-8, Table 6-1:

Chonge AB serles number to 1E04,

Change AGRB and R17 to 0GB3-1045; RESISTOR 100K 6% .26W CC TUBULAR;
01121; CB1046,

Change ABR31 to 2100-2674; RESISTOR VAR TRMR E00 10% C; 19701; ETG0XE01,

Page B-16, Figure 8-10;
0 Change AB serfes number (top of disgram) to 1604,

Change ABR31 to 600 ohms,

www.valuetronics.com




MANUAL CHANGES MODEL B341A Poge 4

CHRATA (Cant'dh

SECTION VI MAIUAL CHANGES (Cont'd}

BACKDATING CHANGE 4 {1440A thru 1632A) {Cont'd)

Page 8-23, Tahle 6-1, A24 Miscehanaous:
Chongae 0380-0643 to 0380-1030,

The two mourting stubs for the Option 011 HP:IB connections, on A24 rear output
assembly formorly used the 0380-1036 studs with G-32 thrands, These studs have &
bright finish.

Metric hardware supplied by HP for HP-IB cannactors can be [dentifled by tho black
finlsh, Convarston kits for converting earller instruments to use the metrlc lock scraws
are evajlable through sny HP Seles or Service Ofifze,

CAUTION

THE THREADS OF THE METRIC HARDWARE WILL NOT FIT THE
6-32 UNC THREADS ON HARDWARE WITH A SILVER FINISH. THE
THREADS WILL STRIP IF THE HARDWARE IS INTERMIXED,

BACKDATING CHANGE 6 (1440A thru 1648A)

Pagos 6-b ond 6-8, Table 8-1:
Chenge “SERIES” number for A1 {06341-60001) Mixer Module and ATA1 (05341.60026)
Input Switch Assambly to SERIES 1504,

Changa A1A1U1 Part Number 1813-:0075 [n “HP'" and "Mfr"’ columns to 1813-0044,

Peges 6-6 and G-8, Tebles 6-1: {Cont'd)
Change "SERIES” number for A1A3 (06341-80002) to SERIES 1604.

Change A1A3U2 Part Number 1813-0076 in "HP" and "Mfr'"" columns to 1813-0018.

‘Poge 8-7, Flgure 8-6;
Changa SERIES number at top of schematles for A1, A1A1, ond A1A3 to SERIES 1604.

Change A1ATU1 to 1813-0044 and A1AIU2 to 1813-0018 in TABLE OF ACTIVE
ELEMENTS,

Page 6-11, Teble 6-1:
Change A7 saries number to 1504,

Change A7CRG and A7CRE Part Number 1801-0618 to 1801-0635,

NOTE: The 1801.0635 Schottky dioda I5 recommended for replacement of CR5 and
CR86 In all A7 circuit boards.
" ‘Page 817, Figure B-11;
Change A7 scries pumber to 1604,

Change "A7CRS, 6" in TABLE OF ACTIVE ELEMENTS to Part No, 1801.06356.
" See above NOTE.,

Change symbol for A7CRE and A7CRB to the same symbol used for A7CAR1, CA2,
and CR3, .
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MANUAL CHANGES MODEL B341A Page b
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MANUAL CHANGES MODEL 6341A Page 0

CHANGE 1 {174BA) 0

Page 6-17, Table G-1, A1G (06341.60016) Replaceable Ports:
Add (SERIES 1748} to A16 Dascriplion,

Change A1GU12 and U13 from 1820-0688 (74L20N) to 1820-1204; IC GATE TTL LS NAND
DUAL 4-INP; 0188H; 74LS20N,

Poge 8-20, Figure B-17, A6 (0634106341} Schematic Dlagram:
Chonge A8 series number {left side of schematic) from 1432 to 1748,

Chienge Table of Active Elemants for A18 hy changing “U12, 13" to "1820-1204" and SN74LS20N,
CHANGE 2 (1804A)

Page 6-16, Toble 6-1, A14 (06341-G0047} Replaceable Parts:
Add (SERIES 1804) to A14 Description,

Change A14L1 from 8140-0178 to 9100-2430; COIL-MLD 220UH 10% Q=65 ,1660X
J76LG-NIM; 28480; 9100-2430.

Add A14C2; 0180-0662; CAPACITOR-FXD 220UF +-20% 10VDC TA; 28480; 0180-0562.

Poge B-27, Figure B-18, A14 (056341-60047) Schamatic Diagram:
Chenge series from 1432 to 1804,

Chenge L1 from 22U to 220UH,
Add G2 (220UF) betwean the junction of L1 and the TCXO, and circuit common with the
negative [eod to clrcult common,

CHANGE 3 (1840A)

Page B-21, Teble 6-1, A31 (05341-G0031) Replacesble Parts:
Change A3151 from 3101.1694 to 3101-2269; SWITCH-TGL SUBMIN DPDT NS 3A 250VAC
{AC ON/STANDBY); 28480; 3101-2269,

Instrument sarinl prefix changes from 1804A to 1840A with this switch change.

CHANGE 4 (1804A)

Page 6-8, Table 8-1, AB {U5341-60005) Replaceable Parts:
Change AB series from 1648 to 1904,
Chenge ABCE from 0160-3873 (4.7 pF} to 6i21-0448; CAPACITOR-VAR TRMR-CER
2.6-6 PF 63V PC-MTG; 28480; 0121.0448,

Page 8-16, Figure 8-10, Ab Schematic Diagram:
Change AB serles number {top of dlegram) from 1648 to 1804,
Change AB C6 from a fixed 4,7 P cepacitor to a variable **2,6-6P" capacitor end dalete asterisk (")
adjocent to C6. .

See NOTE in CHANGE &.

CHANGE B {1920A)
Page 6-19, Teble 8-1, A19 {06341-6(J18}) Replaceable Parts:
Add [SERIES 1932) to A19 Dascription,
Change A1851 from 3101-1341 to 3101.2039; SWITCH-SL SPDT SUB-MIN 0.34 126VAC:
28480; 3101-2039.
Page 6-8, Table 6-1, A4 Replaceabls Parts:
Add A4U4"; 1B26-0085 IC WIDE-BAND AMPLIFIER; 2B480; 1826-0085.

NOTE — The 1826-0085 IC is used as a factory substitution for 1826-0287. Capacitors A4C3 and
A4C4 must be edded when the 1826-0086 s used for A4U4, Some instruments with serlal prafix
1904A also have the 1826-0085 IC used as a factory substitute for 18280297,

The 1826-0297 IC s the recommended replacement part for oll instruments. Capacitors A4C3 and
A4C4 may or may not be required to eliminate oscillations, Sce Note 4 in Figure 89 of the
Operating and Service Manual,
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MANUAL CHANGES MODEL B341A Page 7

CHANGE 8 (Serial Prefix 18364

o Page 6-26, Tahle G-1, Replaceable Parts:
Chonge 52 and 56 from 3101-1216 to 3101-0052 In "HP" and "MI{r Port Number” columns,
Delets C1A and C1B HP Part No, 0160-3043 snd change Dascription to NOT ASSIGNED.
Add G2 and C3; 0160-4439; CAPACITOR-FXD 4700 PF £20% 260VAC (RMS) CER;
28480; 0160-4439,

Page B-37, Figure B-21, Schematic Dliagrom:;
Change C1A to C2 with a value of A700PF.
Change C1B to C3 with a value of 4700 PF,
FCHANGE7

Page 620, Teble 8-1, A21 Roplaceable Parts:
Add A21F2; 2110-0540; FUSE 2A 126V ,281 x .083
AXIAL LEADS; 28480; 2110-0540

Page B-37, Figure 8:21, A21 Schematic Dlagram:
Add A21F2 (2A} on circult board A21 In series with the upper blve wire from T1 and the top
of bridga rectitier A21CR1,
Change A21 serles number to Serial Prefix Numbar for CHANGE 7,

www.valuetronics.com




Schematic Diagrams

Model 5341A
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part of Figure 8-20. AT9 Processor Assemnbly, A23 Resolution Switch Assembly
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NOTES

1. REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY NUMBER TO AEBREVIATION
FOR COMPLETE DESCRIPTION

2. UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;
CAPACITANCE IN FARADS;
INDUCTANCE IN HENRIES

3. ASTERISK {.) INDICATES SELECTED
COMPONENT, AVERAGE VALUES SHOWN

y o
L]

REFERF RCE DESIGNATIONS

Al9

c1.7
CR1
J1.6

Qi
R1.18
S1
u1-20
XA17-18
XU1b

TABLE OF ACTIVE ELEMENTS

MFG OR INDUSTRY
REF. DES, HP PART NO, PART ..UMBER
CR1 1801-0040 1801-0040
Q1 1864-0071 1864-0071
U1 1820-0667 MC4024P
Uz, 20 1820-0495 9311DC
U3, 13 1820-0640 SN74150N
U4 1820-0077 SN7474N
uUs 1820-0583 OM74LOO0N
U6 1820-1088 SN74279N
U7 1820-0730 96L.02DC
us, 17 1820-0064 SN7400N
ug, 1 1820-1053 SN7414N
Uio 1820-0598 DM74L86N
ui2 1820-0586 DM74LG4AN
Ut4 1820-1265 DMB09IBN
Utb 1818-2246 1818-2246
U1E Opt 003 1818-2249 1818-2249
u1g, 19 1820-0778 93L16DC
uig 1820-0069 SN7420N
U20 1820-0495 g3110C
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Figure 8-20, A1% Processor Assembly, A23 Resolution Switch Assembly
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Part of Figure 8-21. A20 +5 Volt Regulator Assembly, A?1 Power Supply Mother Assembly,
A22 Power Regulatar (-5V, <15V, and +15V), A31 AC Line Cable Assembly
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NOTES REFERENCE DESIGNATIONS
1. REFERENCE DESIGNATIONS WITHIN A2 | A21 | A22 | A3
THIS ASSEMBLY ARE ABBREVIATD,
0 ADD ASSEMBLY NUMBER TO ABBREVIA- | C!-6 |C1-7 JC1-8 [ SI
TION FOR COMPLETE DESCRIPTION. e chd|RIG ] Wi
2. UNLESS OTHERWISE INDICATED: ar [J1
RESISTANCE IN OHMS; R1-9 |U1
CAPACITANCE N FARADS; Ut |xat4
INDUCTANCE IN HENRIES XA20
XF1
XK1

TABLE OF ACTIVE ELEMENTS

MEG GR INDUSTRY
REF. DES, HP PART NO. PART NUMBER
A20
CR1 1902-3104 S$2 10939-110
Q1 1863-0037 1853-0037
U1 1820-0247 LM305
A21
CR1-3 1901-0638 1901-0638
0 ul 1826-0099 78120C
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Figure 8-21. A20 +5 Valt Regulator Assembly, A21 Power Supply Motherbaard Assembly,
A22 Power Regulator (-5, ~15V, and +15V), A31 AC Line Cahle Assembly
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Part of Figure 8-22. A24 Oplion 011 Remaote Address Switeh,
A26 Option 011 ASCH Input Assembly




1.

NOTES
REFERCENCE DESIGNATIONS WITH!N THIS

ASSEMBLY ARE ABBREVIATED. ADD

ASSEMBLY NUMBER TO ABBREVIATION

FOR COMPLETE DESCRIPTION,
UNCLESS OTHERWISE INDICATED:

RESISTANCE IN QHMS;

CAPACITANCE IN PICOFARADS;
INDUCTANCE IN MICROHEMRIES

REFERENCE DESIGNATIONS

A24

-

J1
S51-6

A6

C1-4
CR1, 2
J1
R1-12
u1l-16
X3

TABLE OF ACTIVE ELEMENTS

MFG OR INDUSTRY
REF. DES, HP PART NO. PART NUMBER
| A26

CR1, 2 1601-0040 1601-0040
U1, 10 1820-0€68 93L120C
Jz 1820-1047 DM74L42AN
u3, 4 1820-0833 ¥334DC
UB 1820-0686 DM74L04N
U, 16 1820-0778 93L16DC
u?, 12 1820-0693 DM74LOON
us 1820-0621 St. /438N
us . 1820-0904 93L24DC
ur 18201265 DMB8O96N

] uis 1818-2247 1818-2247
U4 1820-0282 SN7486N
15 1820-0596 OM741 74N
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Figure 8-22. A24 Option 011 Remote Address Swit.h,
A26 Option 011 ASCH Input Assembly
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NOTES

1. REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY.NUMPLCR TO ABBREVIATION
FOR COMPLETE DESCRIPTION

2. UNLESS OTHERWISE INDICATED:
RESISTANCE IN QHMS;
CAPACITANCE IN FARADS;
INDUCTANCE IN HENRIES

3. ASTERISK (") INDICATES SELECTED
COMPONENT, AVERAGE VALUES SHOWN

REFERENCE DESIGNATIONS

A26

C1-2
J1-2
R1-8
Ui-14
Xus
Xu1o

TABLE OF ACTIVE ELEMENTS

MFG OR INDUSTRY

REF. DES. HP PART NO. PART NUMBER |

U1 1820-0911 SN74L192N
. 112 1820-0511 SN7408N

U3, 14 1820-0683 DM74LOON

U4 1820-1053 SN7414N

us, 13 1820-0696 DM74L74N

U6 1820-0788 SN74174N

u7 1820-0628 SN7489N

us 1820-0597 1820-0597

U9 1820-0668 93L12DC

ute 1820-2248 1820-2248

11, 12 1820-0621 SN7438N
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Figure 8-23. A25 Option 011 Remote Output Assembly
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MANUAL CHANGES

MANUAL DESCRIPTION ~———r CHANGE DATE April 17, 1880
INSTRUMENT: b5341A Frequency Counter {This change suparcedes all aarlisr dated changes)
Oparating and Service Mar .l
SERJIAL PREFIX: 1632A @ Meka all changes listed 8s ERRATA,
DATE PRINTED:  JULY 1877 ® Check tha following table for your instrument’s
HP PART NO: 06341.80006 serial prefix or seriel number and make listed
MICROFICHE NO:;  05341-80006 changals) to manual,
IF YOUR INSTRUMENT MAKE THE IF YOUR INSTRUMENT MAKE THE
HAS BERIAL PREFIX FOLLOWING CHANGES HAS OERIAL PRCFIX FOLLOWING CHANGES
OR SERIAL NUMBER TO YOUR MANUAL OR SEHIAL NUMBER TO YOUR MANUAL
1804A 1,2 1636A 1,234,568
1840A 1,2,3 ™ 2020A 1,2,345,6,7
I 1904A 1,2,3,4

#NEW OR REVISED ITEM
The following Service Notes are availoble from your local HP Sales and Servica Offica,

»

écrvlce Note No. Description
6341A-2 Revislon of Adjustment Procedures for AS IF Board and A4 Prescaler Boord
B BMIA3 Annlication Problems Under High Input Signal Lovels
B34t A4 Misw red Address Switches on 6341A With HP-IB Option {Qpt. 011)
B341A-b A4 Part Replacement Information
ERRATA

Page lli, Table of Contents, Section It
_Add the following:

2:35, Installation of Option 003 1,6 GHz Frequency Range . . , . . 2.8
2-38, Installation of Option 011 Remots Programming Qutput . ., ., . 27

Page 6-6, Poragraph 6-21, step 21 b, :
Change step 'b," to the following:
Place spectrum analyzer probe tip at XAR(7) with probe grounded at XA8(7},

Peges 6-6 and 66, Table 6-1, A1A1 (06341-60026} Replaceable Parts;
C'.ange ""Mfr Port Number” for ATAICR3 to 1801-0639,

Add “"MICRQCIRCUIT, HYBRID" for Ce:ciiption of ATA1UT,
Add "IC LINEAR AMP” for description of A1AIU2,

Page 6-8, Table 61, A4 (06341.60004) Replaceable Parts:
Add "IC AMPLIFIER" for description of A4U4,

Page 6-8, Table 6-1, A4 (06341.60004} Replaceable Parts:
Add A4R33; 0688-3113; RESISTOR 100 6% ,126W CC TC=270/+640; 01121; 681016,

Page B-13, Figure 8:9, A4 Schematic Diagram:
Add 100 ohm resistor A4R33 in series batween A4U4 pin 10 end the +4Y dc supply,

Page 8-4%, Figure 8-23:
Change A258 in TABLE OF ACTIVE ELEMENTS from 1820-0897 to 1816-0607,

K

HEWLETT
PACKARD

70820/2-8210/8249/8462/8641/5082-9112/0461-0696/7=0608




MANUAL CHANGES MODEL 5347A Page 2

ERRATA (Cont'd)

Page 8:20, Part of Figure 8-13;
Replaca A10 component locotor [llustration with corrected ilfustration [n attached Figure 1,

Page B8+7, Flgure 8-8;
Change ATAIUT In TABLE OF ACTIVE ELEMENTS to 1813-0076.

Page 6-11, Tabla 6.1, A7 Ropleceable Parts:
Add SERIES 1632 to "Description’” for AT,

Psga 8-17, Figuro 8-11:
Changa A7 sarles number {top of diagram) from 1504 to 1632,

Change "ATCRS, 6" In TABLE OF ACTIVE ELEMENTS to Part Numbar 10G1-0518,
Page b-7, Paragraph 5-30, step o
Change step e to the following:
Adjust A2 "SPEC GEN LEVEL SET” foro ~16dBm A4 GHz . ,.,.. ..

Pega 6-8, Parograph B6-3C, step &
Chunpe the second sentence In step f to the following:
wesse  rapaat procedure with 4 GHz level sat to no lower thon -18 dBm,

Poge -16, Tobls 6-1, A13 (06341.60013) Raplacoable Parts:
Change A13XA3A, XA3B, and XA12 from HP Part No. 1261-0478 to 1261-0472; Mir Code
to 28480; Mfr Part Number to 1261-0472,

Change A13XA4 through XA11 from HP Part No. 1261-1886 to 1261.2036; Mir Code to
28480; Mfr Part Number to 1261-2036.

Change 22 contect connuctor under “A13 MISCELLANEOQUS"” from 1261.1887 to 1261.1365;
Mfr Code to 28480; Mfr Part Number to 1251-1887,

Change 18 contict connector under "A13 MISCELLANEOQUS:: from 1261-2134 to 1261,2026;
Mir Coda to 2B480; Mfr Part Numbaer to 1261.2134,

Page 8-15, Flgure 8:10, Ab Schemetic Diagram:
Change TABLE OF ACTIVE ELEMENTS as follows:

REF, DES, HP PART NO, MFR OR INOUSTRY PART N7,
CR1,6,7 1801-0639 1801-0038
CR2, 3 05341-80006 05341-80C06 MATCHED PAIR
CR4, 6, 8 1801.0635 1801.0635
CRo, 10 05341-80006 (6341-80006 MATZRHED PAIR
U 1826-0081 LM 31BH
u2 1826-0138 LM 33BN
U3 1626-0172 LM 308N
U4,UB 18260230 1826-0230

Page 8-:20, Table 6-1, A22 Replocenblo Parts:
Add A22U1; 1828-0117; IC 7812 V AGLTR; 0223G; 7812KC.
Add A22U2; 1826-0123; IC V RGLTR; 0340F; LM320K-12,
Add A22U3; 1828-0202; IC V RGLTR; 0340F; LM320K -5,

NOTE — The abave three integrated circults are also listed on page 6-26.

Page B-37, Figura B-21, A22 Schematic Diagram:
Change reference designator for “-6V REG” frain U1 to U3,
Change reference deslgnator for  "+15V REG" from U3 to U1,

www.valueirgpics.com




MANUAL CHANGES MODEL 6341A Page 3

ERRATA {Cont'd}

O SECTION VII MANUAL CHANGES
Page 7-1, Paragraph 7-4;
Change 1604A to 1632A.

‘Page 7-1, Peragraph 7-8:
Chango 1604A to 1632A, \

Changa backdating table to the followlng; o
SERIAL PREFIX  BACKDATING CHANGE

1432A 1,2,3,4,6
1440A 2,3,4,b
1604A 3,46
1632A 4,5

164BA 7

‘Page 7-2, Manual Backdating Changes:
Add the following:

‘BACKDATING CHANGE 3 {1440A thru 1504A)
" Pages 6-b and 8.6, Table 8-1:
Chango A1A2 series number to 1432,
Add ATA2CR4; 1802-3182; 1; DIODE-ZNR 12,1V 5% DO-7 PD = 400 mW.
Change A1A2R13 to 0886-2406; RESISTOR 24 QHM B% ,BW CC TUBULAR.
Page 8-7, Figure 8-6:
o Chango A1A2 serfes number 10 1432,

Add A1A2CR4 i porallel with mJA2C12, Connect cathode of this breakdown diode to
the junction of AYA2R13 and A1A2C12,

Change ATA2R13 to 24 chms end chonge de output fram "+13.5 to +14V" to "H12V",

BACKDATING CHANGE 4 (1440A thyu 1632A)

Pages 6-7 end G-B, Toble G-1:
Change A4 from SERIES 1648 to SERIES 1504,

Changa A4R21 to 0698-5180; RESISTOR 2000 OHM B% .126W CC TUBULAR; 01121;
B8B82026,

Dalets A4R33 rasistar HP Part No, 0698.3113,
Page 8-13, Figure 8-8:
Chenge A4 sarias number {top of disgram) to 1504,
Chenge A4R21 to 2000 ohms,
Dalcte asterlsk {«; adjocent to A4R21,
Delete A4R (100£1) and conncct +6Y de supply directly to A4U4 pin 10,

Pages 6-8 end 6-9, Toble 6-1;
Change AB series number to 1504,

Change AGRB end R17 to 0683-1046; RESISTOR 100K 6% .26W CC TUBULAR;
01121; CB1046.

Changs ABR31 to 2100-2674; RESISTOR VAR TRMR 500 10% C; 18701; ETE0XE01.

Page 8-18, Flgure 8.10;
o Change A series number (top of disgram) to 1504,

Change AGR31 to BOO ohms,

www.valuetronics.com



MANUAL CHANGES MODEL 6341A Poge 4

FARATA (Cunt'd};

SECTION Vil MA;IUAL CHANGES (Cont'd)

BACKDATING CHANGE 4 {1440A thru 1632A) (Cont'd)

Page 8-23, Table 8-1, AZ4 Misceliongous:
Chengo 0380-0643 to 0380-1036,

The two mounting stubz for the Option 011 HP:IB connections, an A24 reer output
assembly fermerly used the 0380-1036 studs with 8-32 threads. Theso studs have a
bright finish,

Metrle herdwara supplied by HP for HP-1B connoctors can ba identifind by the black
finish, Conversion kits for converting earlier instruments to use the metrlc lock scrows
ore avoilabile through sny HP Sales or Service Cffice,

CAUTION

THE THREADS OF THE METRIC HARDWARE WILL NOT FIT THE
6-32 UNC THREADS ON HARDWARE WITH A SILVER FINISH, THE
THREADS WILL STRIP IF THE HARDWARE IS INTERMIXED,

BACKDATING CHANGE 6 {1440A thru 1648A)

Pages 6-6 and 6.6, Table 8-1:
Change “SERIES” number for A1 (06341-60001) Mixer Modulo and A1A1 {06341.60026)
Input Switch Assembly to SERIES 1604,

Chenge ATAIU1 Part Number 1813-0076 in “HP" and "Mfr" columns to 1813-0044,

Pages 6-5 and 6-8, Tablas B-1: (Cont'd)
Change "SERIES"” number for A1A3 (06341.€0002) to SER/ES 1504,

Change A1A3U2 Part Number 1813.0076 In ""HP" and "Mfr" columns to 1813-0018.

-Pege 87, Figure 8:6;
Changt SERIES numbar at top of schematics for A1, A1AT, and ATA3 to SERIES 1604,

Change A1A1U1 to 1813-0044 and ATATU2 to 1813-0018 in TABLE OF ACTIVE
ELEMENTS.

Page 6-11, Table 6-1;
Chenge A7 series number to 1604.

Change A7CRB and A7CRB Part Numbaer 18010618 to 1601-0636.

NOTE: The 18010636 Schottky diode is recommended for replacement of CRb and
CRE In all A7 circuit boards.
" Page B-17, Flgure B-11:
Change A7 sories number to 1604,

Chenge "A7CRb, 6’ in TABLE OF ACTIVE ELEMENTS to Part No. 1801-0635,
See above NOTE.

Change symbol for A7CR6 end A7CRB to the seme symbol used for A7CR1, CR2,
and CR3, .

www.valuetronics.com



MANUAL CHANGES MODEL 6341A Page b
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MANUAL CHANGES MODEL 5341A Poge G

CHANGE 1 (1748A)

Page G-17, Toblo G-1, A1G {06341.60016) Raplacanble Parts:
Add (SERIES 174B} to A16 Description,
Change A16U12 and U13 from 1820-0688 {74L20N) to 1820-1204; IC GATE TTL LS NAND
DUAL 4-INP; 0168H; 74LS20N.

Poge B-28, Figure B-17, A16 {05341.06341} Schematic Dingrom:
Change A16 sories number (left side of schamatic) from 1432 to 1748,
Change Table of Active Elemonts for A16 by changing "U12, 13" to " 1820-1204" and SN74LS20N.

CHANGE 2 {1804A)
Page 6-16, Table G-1, A14 (06341.G0047) Raplaceable Parts:
Add {SERIES 1804) to Al4 Description,
Change A1T4L1 from 9140.0179 to 9100-243C; COIL-MLD 220UH 10% Q=66 ,166DX
376LG-NOM; 28480; 9100-2430.
Add A14C2; 0180-06F2; CAPACITOR-FXD 220UF +-20% '0VDC TA; 28480; 01800662,
Pege B-27, Figure B-1G, A14 {06341.60047) Schomatic Dingram:
Change series from 1432 to 1604,
Change L1 from 22U to 220UH,

Add C2 {220UF) between the junction of L1 and the TCXO, and circuit common with the
negative leod to circuit common,

CHANGE 3 (1840A)
Page 8-21, Table 6-1, A31 {05341-60031} Replacesble Ports:
Change A31S1 from 3101-1604 to 3101.2269; SWITCH-TGL SUBMIN DPDT NS 3A 260VAC
{AC ON/STANDBY); 2B4B0; 3101-2268,

Instrument serlfol prefix changes from 18G4A to 1840A with this switch change.

CHANGE 4 (1904A)

Page 6-B, Taeble 6-1, AG {05341.600056) Replaceable Parts:
Change AB series from 1648 to 1904.
Chenge AECG from 0160-3873 (4.7 pF} to Gi21-0448; CAPACITOR-VAR TRMR-CER
2.6-6 PF 63V PC-MTG:; 28480; 0121-0448,

Page B-16, Figure B-10, AB Schematic Diagram:
Change Ab series number (top of dlagram) from 15648 to 1804.
Change AB C6 from a fixed 4,7 P capacitar to a variabie *2.6-6P" capacitor and delete asterisk {*)
adjacent to C8, .

See NOTE in CHANGE b,

CHANGE 5 (1920A)
Page 6-19, Table 6-1, A10 (06341-600108) Replaceable Parts:
Add {SERIES 1832} to A19 Description,
Change A1851 from 3101-1341 to 3101-2039; SWITCH-SL SPDT SUB-MIN 0.3A 126VAC;
28480:; 3101-2039.
Page 6-8, Table 6-1, A4 Replaceable Parts:
Add A4U4°; 1826-0085 1 WIDE-BAND AMPLIFIER; 2B480; 1826-0085,
NOTE — The 1826-G0&5 IC Is used as a factory substitution for 1826-0297. Capacitors A4C3 and
A4C4 must be eddec when the 18260085 is used for A4U4. Some instruments with serial prefix
1804A slso have the 1826-0085 IC used as a factory substitute for 1826-0297.

The 1826-0297 IC Is the recommended replacement part for all Instruments. Capacitors A4C3 and
A4C4 may or may not be required to eliminate oscillations, See Note 4 in Flgure 8-9 of the
Jperating and Service Manual,
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MANUAL CHANGES MODEL 5341A Page 7

CHANGE G (Serisl Prefix 103GA}

O Page 9-25, Table G-1, Replacenbla Parts:
Chonge 52 and §6 from 3101-1216 to 31010062 in "HP" and "Mfr Part Number" columns,
Defete C1A and C1B HP Port No, 01G0-3043 and chonge Dascription to NOT ASSIGNED,
Add C2 and C3; 0160-4439; CAPACITOR-FXD A700PF £20% 260VAC (RMS) CER;
28480; 0160-4439,

Page B-37, Figure B-21, Schematic Dingram:
Chenge C1A to C2 with a yalua of 4700PF,
Change C18 to C3 with a value of 4700 PF,

MCHANGE 7

Page §-20, Table G-1, A21 Roplaceable Parts:
Add A21F2; 2110-0640; FUSE 2A 126V .281 x ,093
AXIAL LEADS; 28480; 2110-0540

Page 8-37, Figure 8:21, A21 Schematic Dlagram:
Add A21F2 (2A} on circult baerd A21 in series with the upper b!e wire from T1 and the top
of bridge rectitier A21CR1.
Change A21 serias number to Serlal Pratix Number far CHANGE 7.
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