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CERTIFICATION

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

WARRANTY

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

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

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

LIMITATION OF WARRANTY

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

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

EXCLUSIVE REMEDIES

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

ASSISTANCE

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

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




HP 5350B/5357B/53528
Table of Contents

TABLE OF CONTENTS

Section  Title Page
| GENERAL INFORMATION ... . i it e 141
1-1. Introduction ... . i e 11

1-3. Manual Summary ... .. e 1-1

A 1-5. Specifications .........iiiiiii i e 1-1
1-8, Safety Considerations . ........c.oiiiiiiiniininnnnnrennnnnn, 1-4
1-10. Safety Symbols ... . 1-4
1-12.  Instrument and Manual Identification ...............coouv.... 1-5

B VR B 1T 4o T o 1-5
L TR O o[ T 1-5
T-24. ACCESSOTIBS .ttt ittt ittt it iiineteenns. 1-6
1-28.  Service Equipment Available ................ ... .. ... . ... 1-6
1-30. Recommended Test Equipment . .....c.coviiiiniiivnnninnns. 1-6

H INSTARLATION ... ...................... e, 2-1
2-1. INtroduction ... ... e e 2-1

2-3, Initial Inspection ... i i s 2-1

A 2-5, Preparation for Use ........c.iiiiiiiiiiiiiiiiiii ity 2-1
2-6. Power Requirements ... ... ...oiiiiiiiiiiiiiiiinrernrenns 2.1

A\ 2. Line Voltage Selection ...........oeoeeeroerinnsnnsonnn, 2-1
2-14. Power Cable ...... ..ot 2-2

2-16. Operating Environment ..., ... it iiiiiiiinan 2-4

2-18.  Hewlett-Packard Interface Bus ......... ceeeaes e 2-4
2-19. HP-IB Interconnections .........cevieininiinrennnnnnneannn 2-4
2-21. Cable Length Restrictions ..........oviiiiiiiininneneanss, 2-6
2-23. HP-1B Talk/Listen Address ... ... i, 2-6
2-25. HP-IB Descriptions ... i i iiaii i eeeirnne 2-6
2-27.  Storage and Shipment ... ... ... it e 2-6

2-28. Environment ...... ... .. ... iins, it et et 2-6

2-31. Packaging v e e 2-6

2-34.  Field Installation of Options ..........ccc.eveiiiininirnenenns 2-7

2-38. Installation of Option 001 or Option 010 Timebase .......... 2-8

2-40. Installation of Option 002 Rear Panel Input Connectors ....,. 2-8

2-44, Installation of Option 006 Limiter ................ccvvuvnn.. 2-10

2-48, Installation of Combined Options 002/006 .................. 2-12

Hi OPERATION AND PROGRAMMING ..., 3-1
3-1 INtrodUCHON L. e e e 3-1

3-4, Operating Characteristics ... vt iii ittt ireneseerens 31

3-6. Overall Description ... ..ttt iiineeeanes 3-2

3-1. Operating Ranges ... ... ittt e crarseennnas 3-2

3-13. ResOILHON Lo i e e 3-2

3-17. Automatic Mode ... e 3-3

3-19. ManualMode ... .. 3-3
3-21. Sample Rate ... i i 3-3

3-23. FMTolerance ... i e 3-3

3-25. FM Rate and Frequency Tracking ................cc0iininnn. 3-4

3-27. AM Tolerance ... e e 3-4

3-29. Automatic Amplitude Discrimination .............0coov.... 3-4

3-31. Offset Frequencies .. ...ttt i 3-4

3-33. SCale o e e e 3-4

3-35. Smooth ....., et i eans 3-4

3.37, Self-Check ..ot i e 3-5



HP 5350B/53518/53528
Table of Contents

Saction

|

TABLE OF CONTENTS (Continued)

Title Page
Operation and Programming (Continued)

3-39. LI =4 £ 1 Lo R 3-5
3-41. Remote Operatich ..., .ot 3-5
3-43. Characteristics With Options Installed ...................... 3-5
3-45. Option 007 Oven Oscillator Timebase ... .. ... .. ... 3-5
3-47. Option 002 Rear Panel Inputs ... eenees 3-5
3-49. Option 006 Limiter ... ... i i ieenenes 3-6
3-51. Option 010 High Stability Timebase ........................ 3-6
3-53. Maximum Input Signal Power ................. e, 3-6
3-54. High Frequency Input (INPUTT) .. iiiiriiiiniiiininnnnnn, 3-6
3-56. Low Frequency Input {INPUT 2) ... ... .. 3-6
3-58. Input Cable Considerations ............coviiiininiivieeann.. 3-7
3-60. Initial Power-Up Self Tests and Diagnostics ...............c.0t. 3-7
3-64. Front Panel Features ...........eiiuinniiiiiriieninnnennnnn. 3-7
3-66. Keyboard ... . i e e 3-7
3-70. Keyboard Memory ... i e 3-8
3-72. Entering Parameter Values ......... ..o it 3-9
3-76. Key FURCHONS ... in i i e eea s 3-9
3-109. Front Panel Display and Annunciators ...................... 3-15
3112 LCD Character Set ... ... ittt iiieenaaaanns 3-15
3-114. Annunciator Descriptions ... ... i il 3-17
3-116. Rear Panel Features ........uvirernririienrrrinneiinnranneanns 3-21
3-118. AC Power Input Module ... ... ... ittt 3-21
3-120. TCXO Adjustmernt . ......ouin it ieniaaainrennans 3-21
3-122. HP-IB Connector . ....iiiti i it it aica e e 3-2
3-124. HP-IB Address Switch ... ... . i, 31
3-126. External Reference In ... . i ittt iiineeannnnns 3-21
3-128. TMHz Qut, I0OMHz Out ... o e ee 3-21
3-130. L P 3-22
3-132, Rear Panel Input Connectors (Option 002} .................. 3-2
3-134. Operator’s Maintenance ..........oiiiieerninnrinnnnennns. 3-22
3-137. Power-Up/Warm-Up .. .. . i i e 3-23
3-140. Operator's Checks ... i e 3-23
3-142. Power-Up Self Test ....... ... it S 3-24
3-146. Keyboard Check ... ..o e i i e enienans 3-25
3-151. Power-Up Failiures .. .. i i it 3-25
3-155. Error MeSSages ... . i e 3-26
3-157. Error Display Examples ... e 3-26
3-159. Overflow Warning ... ... o i, 3-26
3-162, Operating ProCedUres .......covtirrniannrnrernranneennneenns 3-27
3-163. INErodUction ... i e e 3-27
3-174. Preliminary Procedures ... . ottt s 3-29
3-175. Measurement Modes . ... . . 3-30
3-176. Power-Up Default Values .......... .. i, 3-30
3-177. Automatic Measurement Mode (AUTOY ... .. s, 3-30
3-178. Manual Measurement Mode (MANUAL) ................... 3-30
3-179. Set Manual Center Frequency ............cciiiiiiiniiinn, 3-3
3-180. Set Manual Center Frequency to Last Measured Frequency .. 3-31
3-181. Low Frequency, 500} Measurement Mode .................. 3-32
3-182, Low Frequency, 1M Measurement Mode ................. 3-32
3-183. Measurement Modifiers ....... ... . i, 3-33
3-184. Power-Up Default Values .............. oo, 3-33



Section

TABLE OF CONTENTS (Continued)

Title

Operation and Programming (Continued)

3-185. Resolution .......cooviininiiiiiiin i,
3-186. SetResolution .........c..iiiiiiiiiiiiinian..,
3-187. High Resolution .............. ...,
3-188. Sample Rate ... ... i e
3-189. Set SampleRate ... ... .ottt
3-190. Trigger o e e
3-191. Set FM Rate/Track .......cooiiviiiiiniiinnnnn,
3-192. Math Functions .................. e,
3-193. Power-Up Default Values ................coo ...,
3-194. Offset .o e e
3-195. Set Offset Frequency ..........oooiiviiininen...
3-196. Set Offset Value to Last Frequency ...............
3-197. Scale ...
3-198. SetScalevalue ............ .. ... .. i,
3-199. Smooth ... e
3-200. HP-IB ... e e
3-201. Power-Up Defauit Values ........................
3-202, HP-IB Address ....... o iiiii i,
3-203. Set HP-IB Address .........co.iiiiiiiniiniinnn.,
3-204. DiagnosticFunctions ..........coiiii i,
3-205. Power-Up Default Values ........................
3-208. Self Check ... ... o i
3-209, Diagnostics .......ooiv i e
3-216. Set Diagnostic Number ....................h0e.
3-211, Move to Next Diagnostic .........oviiiivnnn..
3-212. Special Diagnostic Exit Procedures ...............
3-214. Auxiliary Functions ... i
3-217. Display IF ..o
3-218. Display MRC E & T Register Contents . ...........
3-219. Display LO (Synthesizer} Frequency ..............

3-220. Display Harmonic Number (integer} and Sideband
3-221. Display Harmonic Number {fraction) and Sideband

3-222. Display Interpolator Short Calibration ............
3-223, Display Interpolator Long Calibration ............
3-224. Display Interpolator Measurement ...............
3-225. Remote Programming Viathe HP-IB ...............
3-226. Introduction ... ... .. i
3-229.  HP-IB Description .......cv.viiiiiin i,
3-232. Interface System Terms ... ....viiiiininnnnnnann,
3-234. Major Interface Functions .......................
3-238. Interface Capabilities ...........................
3-241. Front Panel Interface Status Annunciators .........
3-243, Address Selection ... ... .. i i
3-248. Interface Commands .................. i,
3-251, Device Independent Commands .................
3-254, Meta MeSSages ..ot s
3-259. Remote Versus Local Measurements .,...........
3-261. SRQandStatus Byte .......oviviiniiinrnnnne.,
3-267, Status Byte Bit Descriptions ............ccco.u....
3-268. Service Request Mask .................... v
3-273, Device Dependent Commands ..................

HP 53508/5351B/5352B
Table of Contents



HP 53508/5351B/53528

Table of Contents

Vi

Section

TABLE OF CONTENTS (Continued)

Title Page
Operation and Programming (Continued)

3-275. HP-1BCommand Cades ....... .ottt iiinrennn, 3-65
3-278. ~ HP-IB Command Syntax Diagrams ........ocvviivirerennnn.n 3-65
3-281. Command Syntax OVerview .. .....ieiiiereninrinnenerinen. 3-65
3-283. Command Headers ............o.iiiiiiiiiiiiriniinnennnns 3-66
3-287. Data Separators .. . ittt ittt i e 3-68
3-288. Command Separators .........oiitiinininnireairaraeannenens 3-68
3-289. 3 | P 3-68
3-291. Numeric Data ... iiiiiiiiiiiiei it e earannans 3-68
3-296. Character Data . ..ouierenrnii i iieaierininaneeaneanns 3-70
3-298. Sring Data ...t et i 3-70
3-300. Frequency Specifier ........... ..ol 3-70
3-302. Detailed Command Syntax Descriptions ...........oivvennn.n, 3-70
3-305. RESET: Instrument Reset ............coiiiiiiiivennnnnnnnn, 3-71
3-306. CLR: Instrument Clear ........oviiiiiiirrnrinrrnnnennnnns 3.71
3-307. INIT: Instrument Initialization ........... ... .. o iiien., 3-71
3-308, AUTO: Automatic Measurement Mode ..................... 3-72
3-308. MANUAL: Manual Measurement Mode .................... 3-72
3-310. LOWZ: Input 2, 5001 Measurement Mode .................. 3-72
3-311. HIGHZ: Input 2, TM{) Measurement Mode ................. 3-72
3-312. TRIGGER and TRG: Trigger ......cvuiniiviiiineinnenanss 3-72
3-313. RESOL: Resolution ..o ittt 3-73
3-314. SAMPLE: Sample Rate ... ... i i i i 3-73
3-315. FMRATE: FM Rate/Track ... .. ittt iiieanss 3-73
3-316. OFFSET: Offset o .oiiii it it iee i iiiirenss 3-74
3-317. SCALE: Scale ....iiiii ittt et ens 3-74
3-318. SMOOTH: SMooth ... i i vt 3-74
3-319. HIRESOL: High Resolution ... ... ittt 3-74
3-320. DIAG: DHagnostic vovvin it ii i ein i iieie s eai e enaenans 3-75
3-321: DIAGPARM: Diagnostic Parameter ............coinennan. 3-75
3-322. DISPLAY: Remote Display .........oviiiiniiiirnrinnnnnnnn. 3-76
3-323. SRQMASK: Service Request Mask ...............c.oou... 3-77
3-324. DUMP: Dump Mode ... .. oot 3.77
3-325. SET: Instrument Setup ... ..o iiiiiiiiiiii i, 3-78
3-326. SLEEP: Disable INPUT 1 Circuit ...ivirirniinniiirnnnnn. 3.79
3-327. HARMDET: Harmonic Number Determination .............. 3-79
3-328. TEST?: Send Self Check Results .............coooiiiiiii.. 3-79
3-329. DIAG?: Send Diagnostic Results ... i, 3-79
3-330. KEY?: Send Number of Last Key Pressed .................... 3-8
3-331. ID?: Send Identity ...t i e et 3-80
3-332. SET?: Send Instrument SEtUP ... ...tviuiiriiiiinnnanenns, 3-80
3-333. ERR?: Send Error Number ... ... it 3-81
3-334. REV?: Send Firmware Revision Datecode ......,............ 3-81
3-335, SER?: Send Serial Number ........ ... ... ... 3-81
3-336. REF?: Send Timebase Reference Status ..............c..ouvn. 3-81
3-337. OVEN?: Send Oven S1atus .. oounvr it iiricrannrnas 3-81
3-338. HP-IB Data OutpUt ... ..t e e s it iitenrras s 3-82
3-339. Frequency Measurements . ............ririiirineeriaannnnn 3-82
3-344, Diagnostic Results ... . ittt e 3-82
3-346. Other OQUtPULS .. ...t ittt it i eir i iaaeaaeas 3-82
3-348, Numeric Qutput FOrmat ... .. it e 3-83
3-354, Query Output FOrmats .. ......v ittt iinirinrrenrarananins 3-84
3-356. Error Handling .......... N 3-84

3-361. Programming Examples



HP 5350B/53518/5352B
Table of Contents

TABLE OF CONTENTS (Continued)

Section  Title Page
v PERFORMANCE TESTS ... ittt it nannnnans 4-1
4-1. Yo s 11T ox 17+ o PP 4-1
4-3. Operation Verification ....... e 4-1
4-5, Performance TEST . .v.ure s e et ianraaasaanasasis 4-1
4-7. HP-IB Verification .. .vvivree ettt ineni e nees 4-1
4-9. Equipment Required ... ....oiiiiiiii e 4-1
4-11.  Calibration Cycle ... ..ttt 4-1
4-13, Test ReCOPd o ivitiit et i e 4-2
4-15.  Option Test Specifications ...t 4.2
4-17. Operation Verification Procedure ..............coiiinnn 4-3
4-18. Power-Up Self Test ......ooin i 4.3
4-19. INPUT 2, Gating and Counting Check ............... ... ... 4-3
4-20. INPUT 2, 10 Hz-525 MHz Input Sensitivity Test .............. 4-4
4-22. INPUT 1, 500 MHz-20 GHz {26.5 GHz, 40 GHz]
Input Sensitivity Test ... i e 4-6
4-24,  HP-IB Verification ... oot i e 4-8
4.30, Performance Test Procedure ...........oiiiiiiiiiiiinanaanss 4-22
4-31. INPUT 2, 10 Hz-525 MHz Input Sensitivity Test .............. 4.22
4-34. INPUT 1, 500 MHz-20 GHz [ 26.5 GHz, 46 GHz]
Input Sensitivity Test ... 4-24
4-37. Automatic Amplitude Discrimination Test .............on 4-27
4-39. FM Tolerance Test ..ot iiiinereaeranenranrans 4-29
4-41. HP-IB Verification Test . ... iiiiiiininanrcnennaes 4-30

vii






HP 5350B/5351B/5352B

PREFACE

This manual contains the information required by the user to effectively operate and program the
Hewlett-Packard Model 53508, 53518 and 53528 Microwave Frequency Counters. The organiz-
ation of this manual is designed to make quick reference of information easy, while still providing
the overall depth of detail required by operating personnel,

The manual is divided into four sections, each relating to a specific topic. Each section is as self-
contained as possible. Some sections provide learning and working information and will be used
frequently. Other sections are dedicated to general and introductory types of information and are
intended to be used only for reference.- Where applicable, photos, illustrations, and diagrams are
arranged to fold out from the manual to allow access to related information throughout the manual.

in limiting the depth of coverage in this manual, a certain amount of previous knowledge on the
part of the reader is assumed. A variety of additional related documentation is available. The mat-
erials listed below provide in-depth coverage of specific areas of interest, and should be used to
supplement this manual.

'HP 5350B/5351B/53528 SERVICE MANUAL 05350-90053

AN 200 FUNDAMENTALS OF ELECTRONIC COUNTERS 5952-7506
AN 200-1 FUNDAMENTALS OF MICROWAVE FREQUENCY COUMTERS 5952-7484
LOGIC SYMBOLOQGY 5951-61106
HP-I1B TUTORIAL 5952-0156

Preface
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SAFETY CONSIDERATIONS

GENERAL

The HP 5350B/5351B/53528B is a Safety Class | instrument provided with a protective earth terminal. The
instrument is designed and tested to international safety standards.

This manual contains information, cautions, and warnings which must be followed by all persons
operating or servicing the instrument to ensure safe operation and to retain the instrument in safe
condition.

SAFETY SYMBOLS

Three of the most important safety symbols used on the instrument and in this manual are listed below.
Refer to Section | for additional safety symbols before operating the instrument,

T wannine 3 The WARNING sign denotes a hazard. It calls attention to a procedure or practice
WARNING § . . o .
st WHICHh could result in personal injury if not adhered to or correctly performed.

The CAUTION sign denotes a hazard. It calls attention to an operating pro-
g CAUTION cedure or practice which could result in damage to or destruction to part of or
all of the product if not adhered to or correctly performed,

The ATTENTION symbol, when it appears on an instrument, means: Read the

instruction manual before operating the instrument. The first three sections

' of the manual are particularly important. If the instrument is operated without
reading the instructions, the instrument may not operate correctly.

WARNING
BEFORE CONNECTING POWER TO THE INSTRUMENT:

The protective earth terminals of this instrument must be connected to the protective conductor of the
mains power cord. The mains plug must only be inserted in a socket outlet provided with a protective
earth contact, This protection must not be negated by an extension power cord without a protective
grounding (earthing) conductor. Grounding one conductor of a two conductor outlet is notsufficient
protection.

Any interruption of the protective grounding conductor (inside or outside the instrument) or
disconnecting the protective earth terminal will cause a potential shock hazard that could result in
personal injury. Intentional interruption is prohibited.

if this instrument is to be energized via an autotransformer, make sure the common terminal is
connected to the neutral terminal (earthed pole) of the power source. For continued protection
against fire hazard, replace the line fuse only with a 250V fuse of the same current rating and specified
type {normal blow, time delay, etc.}. DO NOT USE repaired fuses or short-circuited fuseholders to
replace blown fuses.

Whenever it is likely that the protection offered by grounding or fuses has been impaired, the
instrument must be made inoperative and be secured against any unintended operation.

Service instructions, and adjustment procedures requiring removal of the instrument top or bottom
covers, are for use by service-trained personnel only. To avoid dangerous electric shock, do not
perform any servicing or make any adjustments with the covers removed, uniess qualified to do so.
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CAUTIONS

LINE VOLTAGE SELECTION

BEFORE CONNECTING POWER TO THE INSTRUMENT, make sure that the fine voltage selector card
{in the rear panel power module) is set to the correct voltage level for the ac voltage being applied, and
that the correct fuse is instalied. Refer to Section 11, Installation,

MAXIMUM INPUT SEIGNAL POWER

TO PREVENT DAMAGE TO THE INSTRUMENT, make sure that signals applied to the input do not
exceed the input damage level specified for the instrument. Refer to Section 1, Specifications.

ELECTROSTATIC CHARGE

Electronic components and assemblies can be permanently degraded or damaged by electrostatic
discharge. Use the folliowing precautions.

ENSURE that static-sensitive devices or assemblies are serviced at static-safe work stations providing
proper grounding for service personnel.

ENSLUIRE that static-sensitive devices or assemblies are stored in static-shielding containers,
DO NOT wear clothing subject to static charge buildup, such as wool or synthetic materials.
DO NOT handle components or assemblies in carpeted areas.

DO NOT remove a component or assembly from its static-shielding protection until you are ready to
install it.

AVOID touching component leads, (Handle by the packaging only.}

NOTE

ifa 15kV static discharge source is brought near the vicinity of INPUT
1, there is the possibility of a static discharge to the center conductor
that could damage the input circuitry. Use “ESD caution” when
working in the vicinity of input 1 connector.

ACOUSTIC NOISE EMISSION:

LpA 47 dB at operator position, at normal operation, tested per 1SO 7779, All data are the results from
type test

GERAeUSCHEMISSION:

LpA 47 dB am Arbeitsplatz, normaler Betriel, Geprueft nach DIN 456365 Teil 19. Die Angaben
beruhen auf Ergenbnissen von Typpruefungen.

Xi
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5350B MICROWAVE FREQUENCY COUNTER

53518 MICROWAVE FREQUENCY COUNTER

53528 MICROWAVE FREQUENCY COUNTER

POWER CORD PART NO. 8120-1378

Figure 1-1.  Model 53508, 5351B and 53528 Microwave Frequency Counters and Power Cable



HP 53508/5351B/53528B
General Information

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-2.  This Operating and Service Manual contains the information required to install, operate,
and service the Hewlett-Packard Model 53508, 5351B and 5352B Microwave Frequency Counters.

1-3. MANUAL SUMMARY

1-4. This manual is divided into eight sections, each covering a particular topic for the operation
and service of the HP Models 53508, 53518 and 5352B. The topics by section number are:

SECTION I, GENERAL INFORMATION: Briefly describes the instrument documented by
this manual and covers instrument identification, specifications, safety considerations,
options, accessories, recommended test equipment, and other basic information.

SECTIONM 1E, INSTALLATION: Provides information concerning initial inspection, prepara-
tion for use, storage and shipment, and HP-1B interconnections.

SECTION i1, OPERATION AND PROGRAMMING: Provides information concerning
operating characteristics, front and rear panel features, local and remote operating
instructions, and operator’s maintenance.

SECTION 1V, PERFORMANCE TESTS: Provides abbreviated procedures for operational
verification which give the operator a high degree of confidence that the counter is
operating properly, Also provides performance test procedures which test the electrical
performance of the instrument, using the specifications listed in Section | as performance
standards.

SECTION V, ADSUSTMENTS: Provides the procedures required to properly maintain the
instrument operating characteristics within specifications.

SECTION VI, REPLACEABLE PARTS: Provides ordering information for all replaceable parts
and assemblies within the instrument.

SECTION Vil, MANUAL CHANGES: This section is reserved for manual change information
for adapting the manual to older instruments.

SECTIOMN YHI, SERVICE: This section provides the instrument theory of operation,
troubleshooting information, repair techniques, and schematic diagrams.

1-5. SPECIFICATIONS

1-6. The specifications for the HP 53508, 5351B and 5352B are listed in Table 7-7. These
specifications are the performance standards or limits against which the instrument can be tested.

1-7. When discussing the specifications of the three counters in this manual, the information
given will always apply t¢ all three modei numbers unless otherwise indicated. Such indication
will be shown by enclosing in brackets, [ |, any specification pertaining ONLY to an individual
model. Any reference made in this manual to the “counter” or “instrument’” will always pertain to
all three counters unless otherwise noted.

1-1
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Table 1-1, Model 53508/5351B/53528 Specifications

Full Operating Environment

INPUT CHARACTERISTICS
INPUT 1s HP 53508 HP 5351B HP 53528
Frequency Runge: 500 MHz - 20.06 GHz 500 MHz - 265 GHz 500 MHz - 46 GHz
Sensitivity:

500 MHz -~ 10 GHz
16 GHz - 20 GHz

20 GHe - 26.5 GHz
26.5 GHz - 40 GHz

«2:1 typical
<3>1 typical
N/a
N/A

<2:1 typical

<3:1 typical

<3:1 typical
N/a

5060 MHz {0 12.4 GHz ~32 dBm ~32dBm -25dBm

12.4 GHz to 20.0 GHz -27dBm -27dBm —25 4B

26.6 GHz to 26,5 GHz N/A -16 dBm ~25dBm

26.5 GHz 1040 GHz dBm « 0,741 8GHz) ~ 44.6

@ 26°C (typical)

500 MHz 10 12.4 GH» ~40dBm —43 dBm -3 dBm

12.4 GHz to 20.0 GHz ~35 dBra 35 dBm 30 4B

26.0 GHe to 26.5 GHz N/A ~28 dBm -30dBm

26,5 GHz to 40 GH2 N/A dBm = .741 RGHz) - 49.6
Maxinum Input: +7dBm +7 dBm +7 dBm
Damage Level: +25 dBm, peak +25 dBm, peak +25 dBm, peak
Impedinces 50L2 nominal E802 neminal 5042 nominal
Connector: Pracision Type N female APC -3.5 male with collar, SMA compatible
SWR:

<2:1 typical
<3:1 typical
<3:1 typical
«3.5:1 typical

Coupling: de te 5042 termination, at te inslrument
Accuracy: +1 LSD & time base error x frequency {See Graphs 1,2, )
Residual Stability: When counter and source use commen 10 MHz time base or counter uses external higher

stability time base, 1 LS rms typical for resolntion 1 Hu - 1 kHz at 25°C;
LS # leasi significant digit.

Resolution: Selectable 1 Hz to 1 MHz
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GRAPH 1. Input 1 Uncertaintly Due to Resolution Selected s . 13
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190 kHx
GRAPH 3. Uncertainty Due 1o Time Base Ervor.
30 kHr
-
- Time Base Error can be reduced by calibrating the time base mare frequently, oz by
1 mi¥ noise, 0.4V ph-pk sine using A lime base wilh a betler nging rate.
g e 710 m¥ noise, 4V ph-pk aine B
i
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GRAPH 2, Input 2 Uncertainty Due to Trigger Error and 4 L
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Input § accuracy = resclution uncertainty (Graph 1) + time base uncertainty AATE
(Graph 3).
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Table 1-1. Model 5350B/53518/53528 Specifications (Continued)

OPTIONAL HIGH STABILITY TIME BASE

INPUT 1: HP 53505/5351 /53528 TCHO TIME BASE OPTION 010%
Modes of Operation: Crystal Frequency: 10 MHz Crystal Feagruency: 10 MHz
Automatic: Counter automaticaily acquires and Stability: Sinhility:
displays highest level signal within Aging Rate: <3 % 10-7 per month. Long Term (Aging Rate):

sensitivity range.

Center frequency must be

entered to within $20 MHz

af input frequency ; 3 Mz

worst case below } GHz; increases

measurement and data output rate.

Automatic Amplitude Discrimination:
Automatically measures the largest of all signals
present, providing that signal is >6 43 {typical) above
any signal within 500 MHz,
>20 dB {typical) abave any signal within

Manuai:

50¢ MHz to 20 (40) GHz.
¥M Tolerance (Sce Graph 42
Automatic |[20MHzp-p HP 5350B/518
Mode: 12 MHz pp HP 53528
9 Mz pp HP 53528, Opt 005
Manual 690 MHz pp HP 5380B/418
Mode: 55 MHz p-p HP 53528
55 MHz p-p HP 53528, Opt 005
Tracking Speed:

Fast-Acquisition Track; 1 GHz/s.
Normal ¥M Rate: 1 MM/,
Low FM Rate: 80 kHz/s.
Acquisition Time:
Autematic Mode:
Fast-Acquisition Track: <68 ms.
Norms! FM Rate: <125 ms
Low FM Rate: «1.25s.
Manual Mede: <20 ms
Al Tolevance: Any modulation index previded the mini-
tnum signal level is not less than the sensitivity
specification.
Gate times For § Hz resolution

500 MHz - 5.7 Gilz 206 ms
6.7-11.3 GHz 400 ms
11.3- 169 GHz 600 ms
16.9. 22.5 GHz 806 ms
»>22.5 GHe 1000 ms

Short Term: <1 x 10-9 for 1 s averaging time.

Temperature: <1 x 108, 080, if referenced to +25°C
and met to the offsel frequency.

Line Variation: <1 x 10~7 for 10% change from nominal,

Time Base Ouiputs 10 MHz and 3 MHz, > 2.4V square
wave ac coupled into § k(k
>1.5V p-p into 50S); available from rear panel BNC cop-
nectors whenever the instrument has ac power con-
nected.

External Time Base: 1, 2, 5 or 10 MHz, 0.7V min, to 8V
max p-P; sine wave or sguare wave into > 1kQ shunied
by <30pF, via rear panel BNC connector.

External reference automaticatly selected when signal
is present, an indicator ( v ) appears in the display.
TCRO power turned off, oven heater on, oscillater sig-
nal discennected. .

A. <5 x 10-10 per day after 24-hour warm-up when:
1. oecillator cff-time was less than 24 hours.
2. oscillator aging rate was <5 x 139 per day
prior to turn off,

B. <5 % 10-% per day in less than 30 days of
continuous operation for off-iime greater than 24
heurs,

C. <1 %307 per year for continuous aperation.

Tempersture: <7 x 10-9, 0-50°C
Line Variation: <1 x 10710 for 10% change frem nominal
Warmup: Same as Warmop for Opt 001

GEMERAL

OPTIONAL OVEN TIME BASE
OPTION D01%

Crystal Frequency: 10 MHz
Stability:
Aging Rate: SBame as Long Term Aging Rate - Opt 910
Short Term: <1 x 10-10 for 1 s average.
Temperature: <7 £ 109, (° . 56°C
Line Vartation: <1 > 187" for 10% change from nominal.
Warmp:
Within 5 x 109 of Fnal value (see below) 10 min, after
turn-on when
1. oscillator is aperated tn a 25°C envirenment with
20 Vde Oven Supply voltage applied.
2. oseillator olf-time was less than 24 hours.
3. oscillator aging rate was <5 x 10-19 per day prior
ta Lurn-off,
Pinal valve is defined as excillator frequency 24 hours
after turn-on.

OPFTIONAL BEAR PANEL INPUTS
OPTION 002@

INPUT 2; HP 53508/5851 /53528

Frequency Range: 10 Hz o 525 MHe
Mode of Uperation:
560): 10 MHz te 525 MHz
1 MQ: 16 Hz te 80 MHa2
Sensitivity:
Full Operating Environment:
500x 10 MHz to 525 MHz, 25 mV rms.
1M 10 Hz te 80 MH2, 26 mV rms
& 25°C (typical):
5062 10 MH2 e 525 MEz, 15 mV rme.
1 MEX 16 Hz to 80 MHz, 15 mV rms.
Gate Time = I/Resolution ] ms minimum,
Resolution: selectable I Hz to ! MHe
High Resclution: I MO mods: 0.601 Hz for 100 kHz
input; .01 Hz for <1 MHz inpat; G.1 Hz for <10 MHz
input; | Hz for »10 MHz input 1 second gate.
Accursey: = 1L5D ¢ \
14 x Trigger Errer® ., \
{ Bte Time + Time base errnr}; x Freq.

{Seegraphs {, 2,and 3)
Impedance:
Selectable: 1 MO nominal shunted by <70 pF or 5041
nominal.
Coupling: ac
Connpector: Replaceable fuse, Type BNC female,
Magimum input:
5062 + 10 dBim; 1 M 1V rmse
Damage Level: 500 or 1 mil
de — 8 kHz: 250V {de + ac pesk);
>5 kHz; 5.5V rms (+28 4Bm) +
1.25 x 10% V rmn/FREQ.
Panel Label: 5.5 V rms {428 dBm)

All specifications are the same except Input 1:
Bensitivity:
Bensitivity is reduced by:
i dBm, 500 MHz to 12,4 GHz
2dBm, 12.4 GHz to 20.0 GHz
4 dBm, 20.0 GHe {0 26.5 GHz
SWR:
500 MHz - 1) GHz (<Z2.5:] Lypicab
10 GHa - 20 GHz (<3.5:1 typical)
20 GHz - 26.5 GHz (<3.5:1 typical, 5351B)

CPTIONAL FREQUENCY RANGE
EXTEMESION, 53528 OPTION 605

Sensitivity:
43 GHz to 46 Glz
0.741 » Frequency in GHz -44.6 dBm for frequencies
greater than 26.5 GHz (-10dBm at 46 Hz:

OPTIONAL INCREASED DAMAGE LEVEL
OPTION 006@

Protects Input 1 from damage by limiting high level
signals. Al specifications are the same except Input 1:

Dlamage Level
500 Mz Lo 6 GHz  +39 dBm (8 Watts}
6§ GHz 1o 18 GHz  «36 ¢8Bm (4 Watts:
18 GHz Lo 26.5 GHz +34.% dBm (3 Watls}
Sensitivity:
Sensitivity is reduced by:
3 dBro, 500 MHz to 12.4 &Hz
4 dBm, 12.4 GHz e 20.0 GHz
5dBm, 200 GHz to 265 GHz
SWH:
500 MHz - 10 GHz ¢<2.5:1 typical)
10 GHz - 20 GHz {<3.5:1 typical)
20 GHaz - 26.6 GH» {<3.5:1 typical, 5351B)

Brisplay: Segmented 24-character slpha-numeric LCD
with 24 annunciators (backlighted); lockout (see Diag-
nostics)

Heyboard: Set up stored in STBY mede; lockout (See
Diagnostics).

Self-Chech: Tests for correct circuit speration using LO
frequency divided by ten,

Diagnostics: Front panel or HP-B seleciable, Display
and Keyboard Lockout, Service Diagnostics and User
Informalion.

Data Output: Over HP-IB bus, varies with Frequency
and Hesoluticn,

Automatic Mode: 100 readings per second.
Manual Mode: 120 readings per second {10 kHz
resolution, no math funetions *DNJMP MGDE™).

Math Functions: Result = measuremsnt x seale +
offsot.

Offsel: Measurement i offset by entered vatue.

Seale: Measurement is mulliplied by entered value.

Smooth: Displayed resolutien is determined using ex-
penential averaging; Displays only stable digits.

Sample Ratet Variable from iess than 59 ms beiween
measurements to HOLD, which halds the display in-
definitely or until Trigger securs.

Display Rate: 5/5, 1 klz resolution.

Owerload Indication: *OVRLOAD" A user messsage;
extarnal pad of sighal stienvation should be wsed 1o
aveid damage.

Sleep Medez Inpul 1 emissions reduced to <~70 dBm
typical when sleep mode or input 2 is selected.

1¥ Qutput: Rear panel BNC provides 30110 MHz down-
converted microwave signal al >~20 dBm inte 5042, ac
cougied.

HP-IB: Functions and diagnestics are pregrammable; ad-
dress settable from front panel, Default switches on
rear panel; Teach/Learn programming: IEEE 728 com-
patible command structure; Function subset SH1, AHI,
TS, L4, 8R1, RL1, PP, DO, DT, CO, EL
ResetJocal: returns to local control.

Operating Temperature: 6°C 1o 56°C,

Power Reguirements 100 VA max,

Line Selech:
100GV (90-185 VAC rme; 47.5-4490 Hz)
115/120V {104. 126 YAC rms; 47.5-44C Hz).
220V (198 - 231 VAC rms; 47.5 - 66 Hz)
230240V (207-282 VAC rins; 47.5-66 Hz).

Accessories Furpished: Power cord, manual.

Size: /133 mmH x 426.5 mmW x 358 mmD
8 14in Hx16.751in. W x 14 in. D}

Weight: 11 kg (24 by

Footnotes:
P Prigger Error: )
et

[nput Slew Rate in V% at Trigger point *

rms

Where g; aEffeclive rms noise of counter's
inpul channel {106 uV typical;

e, = rms noise of the inpul signal for a
500 MMz bandwidth
@ Available with HP53508/53518 enly.

@ Options 003 and 010 are mulually exciusive.

+-3
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1-8. SAFETY COMNSIDERATIONS
1-9. The HP 5350B/51B/52B is a Safety Class | instrument provided with a protective earth
terminal. The instrument is designed and tested to international safety standards. Safety

information pertinent to the operation and servicing of thisinstrument isincluded in appropriate
sections of this manual.

1-10. Safety Symbols

1-11.  The safety symbols used on equipment and in manuals are shown in Table 7-2.

Table 1-2. Safety Symbals

Instruction manual symbol. The product will be marked with this

symbol whenitis necessary for the user to refer to the instruction
: manual in order to prevent damage to the instrument.

indicates dangerous voltage at input or output terminals that
may exceed 1000 volts,

Protective conductor terminal. For protection against electrical
" shock in case of a fault. Used with field wiring terminals to
wde R (e 1 . .
- = indicate the terminal which must be connected to ground
before operating the equipment.

Low-noise or noiseless, clean ground (earth) terminal. Used for

signal common as well as providing protection against electrical

@ shock in case of fault. A terminal marked with this symbol must

- be connected to ground as described in Section il tnstallation in
this manual before operating the equipment.

Frame and chassis terminal. A connection te the frame (chassis)
of the equipment which normally includes all exposed metal

structures.
v Alternating current.
J— Direct current.

The WARNING signal denotes a hazard. It calls attention to a
procedure or practice which could resultin personal injury if not
adhered to or correctly performed.

WARNING §

The CAUTION signal denotes a hazard. It calls attention to an
CAUTION operating procedure or practice which could result in damage
or destruction 1o part of or all of the productif notadhered to or
correctly performed.

1-4
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1-12.  INSTRUMENT AND MANUAL IDENTIFICATION

1-13.  The instrument serial number is located in the upper right comer of the rear panel. The
serial number is in the form: B000AC0000. The first four digits and the letter are the serial number
prefix. The last five digits are the suffix. The prefix is the same for all identical instruments; it chan-
ges only when a change is made to the instrument. The suffix, however, is assigned sequentially
and is different for each instrument. The contents of this manual apply to instruments with the
serial number prefix(es) listed under SERIAL NUMBERS on the title page.

1-14.  An instrument manufactured after the printing of this manual may have a serial number
prefix that is not listed on the title page. This unlisted serial number prefix indicates the instrument
is different from those described in this manual. The manual for this newer instrument is accom-
panied by a yellow “Manual Changes” supplement. This supplement contains change information
that explains how to adapt the manual to the newer instrument.

1-15.  In addition to change information, the supplement may contain information for correcting er-
rors in the manual. To keep this manual as current and accurate as possible, Hewlett-Packard recom-
mends that you periodically request the latest Manual Changes supplement. The supplement for this
manual is identified with the manual print date and part number, both of which appear on the
manual title page. Complimentary copies of the supplement are available from Hewlett-Packard.

1-16.  For information concerning a serial number prefix that is not listed on the title page or in the
Manual Changes supplement, contact your nearest Hewlett-Packard office. Addresses and phone
numbers of HP Sales and Support offices are located at the back of this manual.

1-17. DESCRIPTION

1-18. The HP 53508 is a CW microwave counter with a measurement range of 10 Hz to 20 GHz.
The HP 53518 and 5352B counters are similar to the 53508, with the 5351B having an extended
measurement range of 10 Hz to 26.5 GHz, and the 5352B a range of 10 Hz to 40 GHz. All three
counters combine high performance microwave measurements with simple, easy-to-use operating
procedures. The HP 5350B/51B/528 is controlled by a single microprocessor which interacts with
the counting circuitry to generate data, compute and display measurements, and manipulate
measurement data.

1-19.  All measurement modes and functions are selectable via 17 pushbutton keys on the front
panel. Selectable functions include Sample Rate and Resolution control for the various measure-
ments modes, and Math functions, such as Offset and Scale, for data manipulation. Additional
power and convenience are provided by user-callable test and diagnostic functions which can be
used for troubleshooting, and to obtain additional measurement information. The counter is
equipped with memory for saving the front panel setup when the counter is set to Standby mode.
All display functions are performed by a Liquid Crystal Display, which contains 24 alphanumeric
characters {including function annunciators) for displaying both messages and measurement data.

1-20.  Full HP-1B programmability is a standard feature of the HP 5350B/518/52B Microwave Fre-
quency Counter. The Hewlett-Packard interface Bus provides remote conirol of measurement func-
tions and data output. All front panel features are available via the HP-I1B.

1-21. OPTIONS

1-22. There are five equipment options available for the HP 5350B/53518B (three for the 5352B),
as listed in Table 1-3. Specifications for the options are listed in Table 7-7.

1-23. If an option is included in the initial order, it will be installed at the factory and ready for
operation upon receipt. All options {except Option 700) may be ordered for field installation by order-
ing the parts listed in Section VI for a given option. Refer to Section i for instaliation instructions.
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Table 1-3.  Equipment Options Available

Option Description Instrument Model
001 Oven Oscillator Timebase 53508/5351B/5352B
002 Rear Panel input Connectors 5350B/5351B only
006 Limiter (Increased Damage Level) 5350B/5351B only
010 High Stability Timebase 53508/53518B/53528

1-23. If an option is included in the initial order, it will be installed at the factory and ready for
operation upon receipt. All options may be ordered for field installation by ordering the parts
listed in Section VI for a given option. Refer to Section li for installation instructions.

1-24, ACCESSORIES

1-25.  The instrument is supplied with a detachable power cable, shown in Figure 1-7. The power
cable supplied will have one of six possible line (mains) connectors, depending on the country of
destination. Refer to Table 2-1, AC Power Cables Available, for the part number of the appropriate
cable.

1-26. Table 1-4 lists accessories available for the HP 5350B/518/528B.

Table 1-4. Accessories Available

Description HP Part Number
Extra Operating and Programming Manual . 05350-90053 .
Extra Service Manual } (Option §10) 05350-90052
Rack Mount Adapter Kits:
With handles attached (Option 913) 5062-3977
With handles removed (Option 908) 5062-4071
Extended Hardware Support {Option W30) none

1-27. Option W30 (Extended Hardware Support) provides two additional years of return-to-HP
hardware-service support. Option W30 is available only at time of purchase. Service contracts are
available from Hewlett-Packard for instruments which did not include Option W30 at time of
purchase. For more information, contact your nearest Hewlett-Packard Sales and Support office
{offices are listed at the back of this manual).

1-28. SERVICE EQUIPMENT AVAILABLE

1-29. Extender boards and cables are available to aid in servicing printed circuit board
assemblies. The extender boards and cables allow assemblies to be extended from their plug-in
connectors for monitoring with appropriate test equipment. Refer to Table 7-5, Recommended
Test Equipment, for part numbers for ordering service equipment.

1-30. RECOMMENDED TEST EQUIPMENT

1-31. The test equipment listed in Table 7-5 is recommended for use during performance tests,
adjustments, and troubleshooting. Substitute test equipment may be used if it meets or exceeds
the required characteristics listed in the table.
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Table 1-5. Recommended Test Equipment

Required Recommended
instrument Characteristics Use* Model
Oscilloscope 275 MiHz bandwidth TA HP 1725A

Delayed sweep capability
Oscilloscope Probe High Impedance (10:1) T,A HP 10017A
(2 required) Minimal capacitance
(8-10 pF)
Active Probe 2350 MHz T HP 1120A
100:1 divide capability
High Impedance 100 MG or greater T HP 10014A
Oscilloscope Probe .
Storage Oscilloscope 100 MHz bandwidth T HP 1744A
Storage capability
Sweep Oscillator .01-20 GHz [26.5 GHz OV,P HP 83508
Frequency Modulation mainframe/
capability HP 83595A
20 MHz p-p plug-in
Synthesized Signal - 1OMHz 1o 2.6 GHz T,A HP 8660C
Generator 5% Amplitude Modulation mainframe/
200 kHz FM p-p HP 86603A plug-in/
~40 dBm to +10 dBm HP 855328 plug-in
Synthesizer Sweeper 10 MHz to 26.5 GHz A HP 83408
Synthesizer 2 GHz 10 26.5 CHz P HP 86738
1 Mz accuracy
+4 dBm output
Synthesizer 10 Hz to 10 MiHz oV, P HP 3325A
~20 dBmto +5 dBm
Millimeter-Wave +5 dBm OV, P HP 83554A
Source Module ~15 dBm harmanic and
subharmonic suppression
Spectrum Analyzer RF inputs from 1 MHz 10 T, P HP 8565A
560 MMz
Digital Voltmeter 4 14 digit AC/DC T, A HP 3466A
Variable Transformer 120Vv/240V T Altied Electronics
PN 927-6010{(120V)
P/N927-6120 (240V)
Signature Analyzer TTL compatible T HP 50058
QUAL mode required
Power Meter 50 MHz t¢ 40 GHz A, OV, P HP 436A
Power Sensor 50 MHz to 26.5 GHz A, OV, P HP 8485A
~30t0 +10 dBm
Power Sensor 26.5-40 GHz Oov, p HP R8486A
~300 +10 dBm
*T = Troubleshooting OV = Operation Verification
A = Adjustments P = Full Performance Testing

1-7
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Table 1-5. Recommended Test Equipment (Continued)

Required Recommended
instrument Characteristics Use* Model
Frequency Counter 9-digit resolution A HP 5384A
Waveguide 26.5-40 GHz P HP R382A
Attenuator
Amplifier 13.5 - 20 GHz P HP 83498

+17 dBm output minimum (Option 002)
12 dB gain minimum
Waveguide 26.5 ~ 40 GHz P HP R752C
Directional 10 dB coupling
Coupler
Waveguide-to- UG599/U to APC 3.5 P Maury U230A
Coax Adapter female
Power Supply 480 mA @ 20V T HP 6216A
Sampling Voltmeter +3% accuracy at 10 MHz T HP 3406A
Controtler |EEE-488 Interface T, 0OV, P HP 858
compatibie HP 82937A Interface
BASIC compatibie HP 82936A ROM Drawer
HP 82903A
16K Memory Module
Advanced
Programming ROM
HP P/N 00085-15005
Power Splitter DC 10 26.5 GHz oV, P HP 116678
508 Termination DCto 26.5 GHz P HF 909D
50Q Feedthrough BNC male 1o BNC female OV, P HP 10100C
Termination
Step Attenuator DCto 26.5 CHz ov, P HP 8495D
Fixed Attenuator 10dB 1 dB P HP 8493C
(Option 010,
Option 890)
Fixed Attenuator 20 dB Attenuation A HP 8491 A Option 20
Extender Boards 50-pin {2 x 25) T HP P/N 5060-0175
(2 required)
Extender Cable SMB male to SMB female T HP P/N 05350-60102
IF Test Cable 90° SMB female to BNC male T HP P/N 05350-60121
LO Test Cable 90° SMB male to BNC male T HP P/N 05350-60120
HP-IB Verification Rev M or later T,0V,P HP P/N 59300-10002
Tape
Microwave Amplifier 13.5~ 20 GHz T, 0OV, P +P 83498 (Option K01)
+17 dBm min. output
12 dB minimum gain
Millimeter-Wave 33 -50.0GHz T, 0V, P HP 83555A
Source Guide 10 dB coupling

*T = Troubleshooting
A = Adjustments

OV = Operation Verification
P = Full Performance Testing
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Required Recommended
Instrument Characteristics Use* Model
Waveguide Directional { 33 - 50.0 GHz 1,0V, P HP Q752C
Coupler 10 dB coupling
Power Sensor 33-50.0GHz T, OV, P HP (Q8486A
Waveguide Attenuator | 33 — 50.0 GHz T, OV, P HP Q382A
0 - 50 dB attenuation

Waveguide-to-Coax 33 -50.0 Gz 2.4 mm T, 0V, P HP Q281A
Adapter female
Adapter 2.4 mm - APC 3.5 T, OV, P HP 11901D
90-degree 33 - 50.0 GHz T, OV, P HP Q897A
Waveguide Adapter

*T = Troubleshooting QV = Operation Verification

A = Adjustments P = full Performance Testing
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SECTION 1l
INSTALLATION

2-1. INTRODUCTION

2-2. This section contains information for unpacking, inspection, installation, and storage of the
HP 53508, 5351B and 5352B Microwave Frequency Counters.

2-3. INITIAL INSPECTION

2-4. If the shipping carton is damaged, inspect the instrument for visible damage {scratches,
dents, etc.). If the instrument is damaged, notify the carrier and the nearest Hewlett-Packard Sales
and Service Office immediately (offices are listed at the back of this manual). Keep the shipping
carton and packing material for the carrier’s inspection. The Hewlett-Packard 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
2-6. Power Requirements
2-7. The HP 5350B/51B/528B requires a power source of 100- or 115/120-volts ac {(+5%, - 10%) at

47.5to 440 Hz single phase, or 220- or 230/240-volts ac (+5%, -10%,) at 47.5 to 66 Hz single phase;
100 VA maximum.

CAUTION

Before connecting the instrument to ac power kines, be sure that
the correct fuse is installed and that the voltage selector is
properly positioned as described below.

2-8. Line Voltage Selection

2-9. The instrument is equipped with an ac power module that contains a printed-circuit line
voltage selector to select 100-, 120-, 220-, or 240-volt ac operation. Before applying power, the
voltage selector must be set to the correct position and the correct fuse must be installed as
described below.

2-10. Power line connections are selected by the position of the plug-in circuit card in the
module. When the cardis pluggedinto the module, the only visible marking on the card indicates
the line voltage 10 be used. The correct value of line fuse, with a 250 volt rating, must be installed
after the card is inserted. This instrument uses a 1.00 A time delay fuse (HP Part No. 2110-0007) for
100/120-volt operation, and a 0.5 A time delay fuse (HP Part No. 2110-0202) for 220/240-volt
operation.

2-11.  To convert from one line voltage to another, the power cord must first be disconnected
from the power module. The sliding window covering the fuse and card compartment can then
be moved to expose the fuse and circuit card. See Figure 2-1,
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2-2

PC BOARD PART NUMBER IS
HP 5020-8122

SELECTION OF OPERATYING VOLTAGE

1. Open cover door and rotate fuse-pull to left.

2. Select operating voltage by orienting PC board
fo position desired voltage on top-left side.
Push board firmiy into moduie slot.

3. Rotate fuse-pull back into normal position and
re-insert fuse in holders, using cautions o
select correct fuse value.

Figure.2-1. Line Voltage Selection

2-12.  Pull on the fuse lever to remove the fuse and then pul! the card out of the module. The fuse
lever must be held to one side to extract and insert the card. Insert the card so the marking that
agrees with the line voltage to be used is visible.

2-13. Return the fuse lever to normal position, insert the correct fuse, slide the plastic window
over the compartment, and connect the power cord to complete the conversion.

2-14. Power Cable

2-15. The instrument is shipped with a three-wire power cable (W1), When the power cable is
connected to an appropriate ac power source, it connects the chassis to earth ground. The type of
power cable plug shipped with each instrument depends on the country of destination. Refer to
Table 2-1 for the part numbers of the power cable and plug configurations available.

BEFORE SWITCHING ON THIS INSTRUMENT, THE PROTECTIVE
EARTH TERMINAL OF THIS INSTRUMENT MUST BE CONMNEC-
TED TO THE PROTECTIVE CONDUCTOR OF THE {MAINS}
POWER CORD. THE MAINS PLUG SHALL ONLY BE INSERTED IN
A SOCKET OUTLET PROVIDED WITH A PROTECTIVE EARTH
CONTACT, THE PROTECTIVE ACTION MLUST NOT BE NEGATED

BY THE USE OF A POWER CORD EXTENSION CABLE WITHOUT
A PROTECTIVE GROUNDING (EARTHING) CONDUCTOR,
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Table 2-7. AC Power Cables Available

. Cable
Plug Type Cabla HP ¢ Piug Description Length Cable For Use In Country
Part No. 12 Color
‘ {Inches)
250V 8120-1351 0 Straight *"BS1383A 90 Mint.Gray United Kingdom,
8120-1703 6 80° S0 Mint Gray Cyprus, Nigeria
£ [] Rhodesia, Singapore
L N
o a
250V 8120-1369 0 Straight ""NZS5198/A3C112 79 Gray Australia,
8§120-0696 4 90° 87 Gray New Zealand
8120-16849 7 Straight **CEE7-Y 11 79 Mint Gray East and Wes! Europe,
8120-1692 2 a0° 79 Mint Gray Saudi Arabia,
Egypt, Sc Africa,
india (Unpolarized
i many nations)
125Y 8120-1348 5 Straight ""NEMAS-16P 80 Black United States,
8120-1398 5 ag° 80 Black Canada, Japan
CE) 8120-1754 7 Straight "*NEMAS-15P 36 Black 1100V or 200V,
8120-1378 1 Straight ""NEMAS-15p 80 Jade Gray Mexico, Philippines,
ND UL 8120-1521 6 ane 80 Jade Gray Taiwan
- 8120-1676 2 Straight *"NEMAS-15P 30 Jade Gray
250V 8120-2104 3 Straight *"SEViION 79 Gray Switzerland
1959-24507
® Type 12
L0 N
E
250V 8120-0698 6 Straight ' "NEMAS-15P tnited States,
Canada
220V 8120-2956 2 Straight *"OHCK 107 79 Gray Denmark
8120-2957 3 90° 79 Gray
*CD = Check Digit srefer to Section Vi
“*Part number shown for plug is industry identifier for plug enly. Number shown for cable is HP Part Number for
complete cable including plug.
£ = Earth Ground L. = Line N = Neutral
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2-4

2-16. Operating Environment
2-17. The instrument may be operated within the following environmental limits:

a. TEMPERATURE. The HP 53508, 5351B and 5352B may be operated in temperatures from 0°C
to +50°C.

b.  HUMIDITY. The HP 53508, 5351B and 5352B may typically be operated in environments with
humidity up to 95% at 40°C. However, it should be protected from temperature extremes
which cause condensation within the instrument,

¢.  ALTITUDE. The HP 53508, 53518 and 5352B may be typically operated at altitudes up to 4,600
metres {15,000 feet).

2-18. HEWLETT-PACKARD INTERFACE BUS

The above symbol when located in the upper corner of a page
indicates HP-IB information is contained on that page. This
information may be operation, performance, adjustment, or
service related.

2-18. HP-IB Interconnections

2-20. The HP 5350B/51B/52B is compatible with the Hewlett-Packard Interface Bus. Inter-
connection data concerning the rear panel HP-IB connector is provided in Figure 2-2. This
connector is compatible with the HP 10833A/B/C/D cables. (Refer to Table 2-2 for cable
descriptions.) The HP-1B system allows interconnection of up to 15 {including the controller) HP-
IB compatible instruments. The HP-IB cables have identical “piggy-back” connectors on both
ends so that several cables can be connected to a single source without special adapters or switch
boxes. Systern components and devices may be connected in virtually any configuration desired.
There must, of course, be a path from the controller to every device operating on the bus. Asa
practical matter, avoid stacking more than three or four cables on any one connector, If the stack
gets too large, the force on the stack produces leverage which can damage the connector
mounting. Be sure each connector is firmly (finger tight) screwed in place to keep it from working
loose during use. DO NOT use a screwdriver to tighten the connector lockscrew, as doing so may
damage the threads inside the head of the lockscrew.

Table 2-2. HP-IB Cable Descriptions

Model Number Cable Length
10833A 1 metre (3.3 f1.)
108338 2 metres (6.6 ft.)
10833C 4 metres {13.2 ft.)
108330 0.5 metres (1.6 ft.)
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PIN | LINE
1 i DIOY
2 | Dio2
3 | Di03
4 | DI04
13 | D05
14 | Di06
15 | 107
16 | DIO8
5 | EOf
17 | REN
6 | DAV
7 | NRFD
8 | NDAC
9 |iFC
10 | 5RQ
11 | ATN
12 | SHIELD-CHASSIS GROUND
18 | P/O TWISTED PAIR WITH PIN 6
19 | P/O TWISTED PAIR WITH PIN 7 THESE PINS
20 | P/O TWISTED PAIR WITH PIN 8 ARE
21 | 7O TWISTED PAIR WITH PIN 9 INTERNALLY
22 | PO TWISTED PAIR WITH PIN 10 GROUNDED
23 | P/O TWISTED PAIR WITH PIN 11
24 | ISOLATED DIGITAL GROUND

HP-18 MOUNTING
CAUTION STUD

0380-1332

The 53508/51B/528 contalns metric threaded HP-1B cable
mounting studs as opposed to Engiish threads. Metric threaded
HP 10833A, B, C, or D HP-18 cable iockscrews musi be used to
secure the cable o the instrument. ldentification of the two types
of mounting studs and lockscrews is made by their color. English
threaded fasteners are colored sliver and metric threaded
fasteners are colored black. BO NOY mate silver and bisck
{asterners to each other or the threads of either of both will be
destroyed.

Logic Levels
The Hewlett-Packard interface Bus iogic levels are TTL ¢compatible, i.e., the true 1 11 state is
0.0V dc to +0.8V de and the false :0: state is +2.0V dc {o +5.0V dc.

Programming and Output Data Format
Refer to Section ill, Operation

kating Connector
HE 1251-7162; Amphenol 57-92245

Mating Cables Available
HP 10833A. 1 metre 3.3 ft | HP 108338, 2 metres 6.6 {1
HP 10833C. 4 metres 13.2 ft.. HP 108330, 1/2 metre 116 it

Cabting Restriclions

1. A Hewlett-Packard Interface Bus Sysiem may coniain no more than 2 metres (6.6 ft.. of
connecting cable per instrument.

2. The maximum accumutalive length of connecting cabie for any Hewlett-Packard interface
Bus Systermn is 20.0 metres 1856 1t

3. The maximurn aumber of instruments in one system is fifteen.

Figure 2-2. Hewlett-Packard Interface Bus Connection

2-5
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2-21. Cable Length Restrictions

2-22. To achieve design performance with the HP-iB, the proper voltage levels and timing
relationships must be maintained. If the system cable is too long, the system will fail to perform
properly. Therefore, when interconnecting an HP-IiB system, it is important to observe the
following rules:

a. The total cable length for the system must be less than or equal to 20 metres (65 feet).

b. Thetotal cable length for the system must be less than or equal to 2metres (6.6 feet} timesthe
total number of devices connected to the bus.

¢. The total number of instruments connected to the bus must not exceed 15.
2-23. HP-IB Talk/Listen Address

2-24. There are two ways to set the HP-1B instrument address for remote operation: setting the
rear panel address switch, and front panel keyboard entry. The rear panel switch setting
determines the mode of remote operation as “Talk Only” or “Addressable”, and selects the HP-IB
address. The HP-IB address can also be set by entering the address as numeric data via the front
panel keyboard, in which case the address set via the rear panel switch is overridden. The HP-IB
address entered via the keyboard will be retained by the counter as long as ac power is connected
to the instrument. Instructions for setting and changing the address are provided in Section 11 of
this manual.

2-25. HP-IB Descriptions

2-26. A description of the HP-IB is provided in Section Il of this manual. A study of this
information is necessary if the user is not familiar with the HP-1B concept. Additional information
concerning the design criteria and operation of the bus is available in IEEE Standard 488-1978,
titled “IEEE Standard Digital Interface for Programmable Instrumentation.” Refer to Section Il for

a list of Hewlett-Packard manuals that provide additional background information on using HP-
1B, '

2-27. STORAGE AND SHIPMENT

2-28. Environment

2-29. The instrument may be stored or shipped in environments within the following limits:

TEMPERATURE ...t -40°C to +75°C
HUMIDITY ... Up to 95% noncondensing
ALTITUDE ... e 15,240 metres (50,000 feet)

2-30. The instrument should be protected from temperature and humidity extremes which
cause condensation within the instrument.

2-31. Packaging

2-32, ORIGINAL PACKAGING. Containers and materials identical to those used in the factory
packaging are available through Hewlett-Packard offices. If the instrument is being returned to
Hewlett-Packard for servicing, attach a tag indicating the type of service required, return address,
model number, and full serial number, Also, mark the container FRAGILE 1o ensure careful

handling. In any correspondence, refer to the instrument by model number and full serial
number.



HP 5350B/53518/53528
Installation

2-33. OTHER PACKAGING. The following general instructions should be used for repacking
with commercially available materials.

a.  Wrap the instrument in antistatic or nonstatic-generating material. If shipping to a Hewlett-
Packard office or service center, attach a tag indicating the type of service required, return
address, model number, and full serial number.

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

c. Usealayer of shock-absorbing material 70 to 100 mm {3 to 4 inches) thick around all sides of
the instrument to provide firm cushioning and prevent movement inside container. Protect
control panel with cardboard.

d. Seal the shipping container securely.
e. Mark the shipping container FRAGILE to ensure careful handling.

f. In any correspondence, refer to the instrument by model number and full serial number.

2-34. FIELD INSTALLATION OF OPTIONS

2-35. Procedures for field installation of all options for the HP 5350B/518/52B are described in
the following paragraphs. To obtain the necessary parts for installation of an option, order the
parts listed for the desired option in Table 2-3. Unless otherwise noted, the parts listed in the table
are required for installing the option in any of the three models. (Note that Options 002 and 006
are available only for the 5350B and 5351B.) Refer to Section VI for ordering information.

2-36. After field installation of an option, the rear panel “OPTIONS" label should be updatedto
identify the option which has been installed. To update the label, fillin the small circdle nextto the
appropriate option name with a marking pen.

WARNING §
TO PREVENT ELECTRIC SHOCK, BE SURE TO DISCONNECT AC
POWER TO THE INSTRUMENT BEFORE INSTALLING ANY OPTIONS.
CAPACITORS INSIDE THE INSTRUMENT MAY STILL BE CHARGED
AFTER AC POWER IS REMOVED, THEREFORE, ALL OPTION INSTAL-

LATION SHGULD BE PERFORMED BY QUALIFIED SERVICE PERSON-
NEL WHO ARE AWARE OF THE HAZARDS INVOLVED,

g CAUTION

integrated circuit assemblies in the instrument can be damaged by
electrostatic discharge. Use the following precautions:

ENSURE that all option installations are performed at a static safe work
station,

DO NOT wear clothing subject to static charge, such as wool or
synthetic material.
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Table 2-3. Field Installable Options

Option Part Description Ref. Desig. Part Number
001 Oven Oscillator Timebase A10 10811-60111

2 Mounting Screws AT0H1 2360-0115
002 5350B Rear Panel Input Cable w9 05350-60110

{535G6B/5351B

only) or 5351B Rear Panel input Cable w12 05351-60102
(5350%0/%3513 Limiter Option Cable {53508 only) W10 05350-60111

only) Limiter (5350B/5351B) AT1 5088-7049
010 High Stability Timebase A10 10811-60211

2 Mounting Screws A10H1 2360-0115

2-37. The installation procedures in the following paragraphs include only those details
required for installation of the specified options. Procedures for general disassembly and
reassembly of the instrument (for example, removal of top and bottom covers or removal of the
front panel assembly, etc.) are given in Section VIIL

2-38. Installation of Option 001 or Option 010 Timebase

2-39. The Option 0601 Oven Qscillator Timebase and the Option 010 High Stability Oscillator

Timebase are installed in exactly the same way. Each option consists of an oven-controlled crystal

oscillator time base (HP Part No. 10811-60111 for Opticn 001, 10811-60211 for Option 010). {See

Figure 6-5.) Either option is installed in the XA10 connector on the motherboard, replacing the

standard A10 oscillator. To install Option 001 or 010, proceed as follows:

a. Disconnect ac power from the instrument.

b.  Remove top and bottom covers of the instrument.

¢.  Remove the standard oscillator from connector XA10.

d. Install the Option 001 or 010 oscillator into the XA 10 connector, and secure the oscillator to
the motherboard from underneath with the two mounting screws provided with the option
kit (AT0MT).

e. Replace bottom cover of the instrument.

f.  Perform the Option 001/010 oscillator adjustment as described in Section V, Adjustments,

g. Replace top cover of the instrument.

2-40. Installation of Option 002 Rear Panel Input Connectors

2-41,  Option 002 consists of special semi-rigid cable assemblies (W9 for the 53508, W12 for the
5351B} for installing the INPUT 1 and INPUT 2 connectors in the rear panel. (See Figure 6-5).
Option 002 is available only for the 53508 and 53518.

2-42. To install Option 002 for the 5350B, proceed as follows:

a. Disconnect ac power from the instrument.

b. Remove the top cover of the instrument.

2-8
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c. Remove the front panel assembly, and the attached Microwave Module, from the front
frame of the instrument. (Refer to the disassembly procedures in Section Viil.)

d.  Unscrew the knurled nut (H12) from the INPUT 1 type-N connector on the High Frequency
Input Cable {W6), and separate the Microwave Module from the front panel assembly.

e. Disconnect the W6 input cable from the Microwave Module, using a 5/16 inch wrench to
loosen the SMA connector.

f.  Remove the metal plugs (MP3, MP4} covering the two rear panel input holes, and insert the
type-N connector of the W6 input cable into the larger of the two holes. Loosely screw the
knurled nut onto the connector from the outside of the rear panel. DO NOT TIGHTEN the
nut at this time.

g- Remove the 9/16 inch hex nut (H27) and lockwasher (H16} which secure the INPUT 2 BNC
connector to the front panel. Remove the INPUT 2 connector from the front panel and
install it in the appropriate hole in the rear panel, securing it with the H27 hex nut and H16
lockwasher. Reconnect the A2W1 coaxial cable (disconnected during removal of the front
panel assembly) to the INPUT 2 connector. The A2W1 cable should be routed through the
cutout in the card cage strut next to the T1 transformer.

h.  Takethe 5350B Rear Panel Input Cable (W9) and insert it through the cutout in the card cage
strut. The hook-shaped end of the cable should be nearer to the front panel.

i.  Connect the W9 cable to the W6 input cable, finger-tightening the SMA connection only a
turn or two. DO NOT TIGHTEN the connection all the way.

j-  Place the Microwave Module in its normal location in the instrument, and connect the W9
cable to the Microwave Maodule SMA connector (U1]1). DO NOT TIGHTEN the connection
all the way,

k. Reinstall the front panel assembly, being careful to keep the semi-rigid cables properly
aligned. (Refer to reassembly procedures in Section VIIl.) Insert the metal plugs which were
removed from the rear panel input holes into the front panel input holes.

I.  Tighten both SMA cable connections, using a 5/16 inch wrench. The Microwave Module
connector should be tightened before tightening the W9 cable connection to W6. DO NOT
OVERTIGHTEN the SMA connectors. Finally, tighten the knurled nut on the rear panel
INPUT 1 connector, using a 3/4 inch knurled nut driver,

m. Replace the top cover.

n. Perform the tests described in Section 1V, Performance Tests to verify that the instrument
meets the Option 002 specifications in Table 7-7,

2-43. To install Option 002 for the 53518, proceed as follows:
a. Disconnect ac power from the instrument.
b. Remove the top cover.

¢.  Remove the front panel assembly, with the attached Microwave Module, from the front
frame of the instrument. {Refer to the disassembly procedures in Section Vill.)

2-9
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Using a 0.62 inch Allen wrench, loosen 3 set-screws securing the connector collar (MP37) to
the INPUT 1 APC-3.5 connector. Remove the collar and the knurled nut (H12) from the
INPUT 1 connector. Separate the Microwave Module from the front panel assembly.

Disconnect the W11 semi-rigid input cable from the Microwave Module, using a 5/16 inch
wrench. Once disconnected from the Microwave Module, the W11 cable and the INPUT 1
connector (consisting of connector assembly J1, and threaded spacer MP38) can be
removed from the Microwave Module mounting bracket.

Disconnect the W11 cable from the INPUT 1 connector and set the cable aside, as it is not
used as part of the Option 002 installation.

Remove the metal plugs (MP3, MP4) covering the two rear panel input holes, and insert the
INPUT 1 connector into the larger of the two holes. Loosely screw the knurled nut onto the
connector. DG NOT TIGHTEN the connector all the way.

Remove the 9/16 inch hex nut (M27) and lockwasher {H16) which secure the INPUT 2 BNC
connector to the front panel. Remove the INPUT 2 connector from the front panel and
install it in the appropriate hole in the rear panel, securing it with the H27 hex nut and H16
iockwasher. Reconnect the A2W1 coaxial cable {disconnected during removal of the front
panel assembly) to the INPUT 2 connector. The A2W1 cable should be routed through the
cutout in the card cage strut next to the T1 transformer.

Take the 5351B Rear Panel Input Cable (W12) and insertit through the cutoutin the card cage
strut. The hook-shaped end of the cable should be placed nearer to the front panel.
Connect the cable to the INPUT 1 connector, finger-tightening the SMA connectiononly a
turn or two., DO NOT TIGHTEN the connection all the way.

Place the Microwave Module in its normal location in the instrument, and connect the W12

cable to the Microwave Module connector {U1§1). DO NOT TIGHTENM the SMA connection
all the way.

Reinstall the front panel assembly, being careful to keep the semi-rigid cable properly
aligned. (Refer to reassembly procedures in Section VIli.) Insert the metal plugs which were
removed from the rear panel input holes into the front panel input holes.

Tighten all SMA cable connections, using a 5/16 inch wrench. The Microwave Module
connector should be tightened before tightening the W12 cable connection to the INPUT1
connector. DO NOT OVERTIGHTEN the SMA connections.

Tighten the H12 knurled nut on the rear panel INPUT 1 connector, using a 3/4inch knurled
nut driver, Place the MP37 connector collar onto the connector, and tighten the 3 set-
screws.

Replace the top cover,

Perform the tests described in Section 1V, Performance Tests to verify that the instrument
meets the Option 002 specifications in Table 1-7.

2-44. Installation of Option 006 Limiter

2-45,

Option 006 consists of a Microwave Limiter (HP P/N 5088-7049) inserted in series between

the INPUT 1 connector on the front panel and the Microwave Module input {U1}1). (See Figure 6~
4.) Option 006 is available only for the 53508 and 5351B.

Z2-10
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2-46, To install Option 006 for the 53508, proceed as follows:
a. Disconnect ac power from the instrument.
b. Remove the top cover.

c. Remove the front panel assembly, with the attached Microwave Module, from the front
frame of the instrument. (Refer to the disassembly procedures in Section VIil.)

d.  Unscrew the knurled nut (H12) from the INPUT 1 type-N connector on the High Frequency
Input Cable (W6}, and separate the Microwave Module from the front panel assembly.

e. Disconnect the W6 input cable from the Microwave Module, using a 5/16 inch wrench. Set
the W6 cable aside, as it is not used for the Option 006 instaliation.

f.  Insert the type-N connector on the Option 006 Input Cable {W10) into the rectangular hole
in the mounting bracket of the Microwave Module.

g. Connect the Microwave Limiter (AT1) to the SMA connector of the W10 cable. DO NOT

TIGHTEN the connection all the way. Connect the other end of the Limiter to the U1j1
connectar of the Microwave Module,

NOTE

When installing the Limiter in the 53508 (only), the Limiter may be
installed pointing in either direction.

h. Tighten the SMA connections at both ends of the Limiter, using a 5/16 inch wrench. DO
NOT OVERTIGHTEN the SMA connections.

i Insert the Microwave Module back into the front panel assembly, and reinstali the front
panel assembly into the instrument frame. (Refer to reassembly procedures in Section Vill.)

i Screw the H12 knurled nut onto the INPUT 1 connector, and carefully tighten it with a 3/4
inch knurled nut driver.

k. Replace the top cover,

I.  Perform the tests described in Section 1V, Performance Tests to verify that the instrument
meets the Option 006 specifications in Table 1-1.

2-47. To install Option 006 for the 5351B, proceed as follows:
a. Disconnect ac power from the instrument.
b. Remove the top cover.

c. Remove the front panel assembly, with the attached Microwave Module, from the front
frame of the instrument. (Refer to the disassembly procedures in Section Viil.}

d. Usinga0.062inch Allen wrench, loosen 3set-screws securing the connector collar (MP37) to

the INPUT 1 APC-3.5 connector. Remove the collar and the knurled nut {H12) from the
INPUT 1 connector. Separate the Microwave Module from the front panel assembly,

2.1



HP 53508/53518/53528

installation

2-12

Disconnect the W11 semi-rigid input cable from the Microwave Module, using a 5/16 inch
wrench, Once disconnected from the Microwave Module, the W11 cable and the INPUT 1
connector (consisting of connector assembly |1, and threaded spacer MP38) can be
removed from the Microwave Module mounting bracket:

Disconnect the W11 cable from the INPUT 1 connector, and loosen the J1 connector
assembly from the MP38 threaded spacer, using a 5/16inch wrench. Unscrew the connector
assembly from the spacer, and replace it with the Microwave Limiter {AT1). Tighten the
Limiter firmly with the wrench.

MOTE

When installing the Limiter in the 53518 (only), the Limiter can be
inserted only one way, due to the flange on the Limiter. The Limiter
must be screwed in from the larger end of the spacer, opposite the
externally threaded end.

Reconnect the W11 cable to the INPUT 1 connector, and reinsert the connector into the
rectangular hole in the mounting bracket.

Connect the other end of the semi-rigid cable to the SMA connector of the Microwave
Module (U1)1). Tighten all SMA connections with the 5/16 inch wrench.

Insert the Microwave Module back into the front panel assembly, and reinstall the front
panel assembly into the instrument frame. (Refer to reassembly procedures in Section Vili.)

Screw the H12 knurled nut onto the INPUT 1connector, and tighten with a 3/4 inch knurled
nut driver. Place the MP37 connector collar onto the connector and tighten the 3set-screws.

Replace the top cover,

Perform the tests described in Section 1V, Performance Tests to verify that the instrument
meets the Option 006 specifications in Table 7-1,

2-48. Installation of Combined Options 002/006

2-49. The Option 002 Rear Panel Inputs can be combined with the Option 006 Limiter in both the
5350B and 5351B. In general, the combined options are installed using procedures similar to the
Cption 002 installation procedures, with some modifications.

2-50. To install combined Options 002/006 for the 53508, proceed as follows:

4.

b.

Disconnect ac power from the instrument.
Remove the top cover.

Remove the front panel assembly, and the attached Microwave Module, from the front
frame of the instrument. (Refer to the disassembly procedures in Section VIi.)

Unscrew the knurled nut (H12) from the INPUT 1 type-N connector on the High Frequency
Input Cable (W6), and separate the Microwave Module from the front panel assembly.
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Disconnect the W6 input cable from the Microwave Module, using a 5/16 inch wrench to
loosen the SMA connector. Set the W6 cable aside, as it is not used to install combined
Options 002/006.

Connect the Microwave Limiter (AT1) to the Option 006 Input Cable (W10) and finger-
tighten the connection only a turn or two. DO NOT TIGHTEN the SMA connection all the
way.

NOTE

When installing the Limiter in the 5350B (only), the Limiter may be
instalied pointing in either direction.

Remove the metal plugs (MP3, MP4) covering the two rear panel input holes, and insert the
type-N connector of the W10 cable into the larger of the two holes. Loosely screw the H12
knurled nut onto the connector from the outside of the rear panel. DO NOT TIGHTEN the
nut at this time,

Remove the 9/16 inch hex nut (H27) and lockwashker (H16) which secure the INPUT 2 BNC
connector to the front panel. Remove the INPUT 2 connector from the front panel and
install it in the appropriate hole in the rear panel, securing it with the H27 hex nut and H16
lockwasher. Reconnect the A2W1 coaxial cable (disconnected during removal of the front
panel assembly) to the INPUT 2 connector, The A2W1 cable should be routed through the
cutout in the card cage strut next to the T1 transformer,

Take the 5350B Rear Panel input Cable (W9) and insert it through the cutout in the card cage
strut. The hook-shaped end of the cable should be nearer to the front panel.

Connect the W9 cable to the Microwave Limiter, finger-tightening the SMA connection
only a turn or two. DO NOT TIGHTEN the connection all the way.

Place the Microwave Module in its normal location in the instrument, and connect the W9
cable to the Microwave Module SMA connector {UH1). 3O NOT TIGHTEN the connaction
all the way.

Reinstall the front panel assembly, being careful to keep the semi-rigid cables properly
aligned. (Refer to reassembly procedures in Section VL) Insert the metal plugs which were
removed from the rear panel input holes into the front panel input holes.

Tighten all 5SMA connections, using a 5/16 wrench. The Micrewave Module connector
should be tightened first, followed by the connectors at both ends of the Limiter. DO NOT
OVERTIGHTEN the SMA connectors. Finally, tighten the knurled nut on the rear panel
INPUT 1 connector, using a 3/4 inch knurled nut driver,

Replace the top cover.

Perform the tests described in Section IV, Performance Tests to verify that the instrument
meets the Option 002 and Option 006 specifications in Table 1-1.
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2-51. To install combined Options 002/006 in the 5351B, follow the Option 002 installation

procedure beginning at paragraph 2-43 but replace subparagraph “f”” and ““o”’ in the Option 002
procedure with the following subparagraphs:

Replace subparagraph “f” with the following:

f.  Disconnect the W11 cable from the INPUT 1 connector and set the cable aside, as it is not
used as part of the combined Options 002/006 installation. Disassemble the INPUT 1
connector by loosening the connector assembly (J1) from the threaded spacer {MP38),
using a 5/16 inch wrench. Unscrew the connector assembly from the spacer, and replace it
with the Microwave Limiter (AT1}. Tighten the Limiter firmly with the wrench.

Replace subparagraph “o” with the following:

o. Perform the tests described in Section 1V, Performance Tests to verify that the instrument
meets the Option (02 and Option 006 specifications in Table 1-1.
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SECTION 1
OPERATION AND PROGRAMMING

3-1. INTRODUCTION

3-2. This section contains the operating and programming information for the HP 53508, 53518
and 5352B Microwave Frequency Counters. Also included are descriptions of all front panel and
rear panel connectors, indicators and controls, operator’s checks, local and remote operating
instructions, and operator’s maintenance.

3-3. The information contained in this section is organized as foliows:

a. Operating Characteristics, paragraph 3-4: Overall description of the HP 5350B/51B/528
performance capabilities.

b. initial Power-Up Self Tests and Diagnostics, paragraph 3-60: Description of automatic
internal checks performed by the instrument at power-up.

c. Front Panel Features, paragraph 3-64: Detailed description of the operation of each front
panel key and control, the front panel display, and the function of each display annunciator.

d. Rear Panel Features: paragraph 3-116: Detailed description of the operation of each rear
panel control and connector,

e. Operator’s ‘Maintenance, paragraph 3-134: Maintenance performed by the operator to
assure proper instrument operation.

f. Operator’s Checks, paragraph 3-140: Quick procedures to verify that the instrument is
operating properly. Also included is a brief description of failure, error, and warning
messages which may appear on the front panel display, indicating a disallowed operation or
a possible instrument failure.

g. Operating Procedures, paragraph 3-162: Detailed procedures for each specific measure-
ment mode, including use of all measurement modifiers and auxiliary functions.

h. Remote Programming via HP-IB, paragraph 3-225: Overall description of HP 5350B/51B/528
programming capabilities,

i, HP-1B Command Codes, paragraph 3-275: Descriptions and definitions of codes used to
program the counter for remote operation.

j.  Programming Examples, paragraph 3-361: Specific examples of HP 5350B/518B/52B programs
and their applications.

3-4. OPERATING CHARACTERISTICS

3-5. The following paragraphs contain brief descriptions of the functions and characteristics of
the HP 5350B, 5351B and 3352B. When discussing counter features and specifications, the
information given will always apply to all three models unless otherwise indicated. Refer to
paragraph 1-7 for a description of the terminology used in this manual to describe the three
models collectively and individually.
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3-6. Overall Description

3-7. The HP 53508 is a CW microwave frequency counter with a measurement range of 10Hzto
20 GHz. The HP 5351B and 53528 counters are similar to the 53508, with the 5351B having an
extended measurement range of 10 Hz to 26.5 GHz, and the 53528 a range of 10 Hz to 40 GHz.
Signals in the frequency range of 10 Hz to 80 MHz are measured by the direct count method, and
signals in the range of 10 MHz to 525 MHz are measured by the prescaled count method. Signals in
the frequency range of 500 MHz to MAX GHz are down-converted to an intermediate frequency
(IF) by HP’s harmonic heterodyne down-conversion technique. The counted IF is added to, or
subtracted from, a multiple of the local oscillator (LO) frequency to determine the input
frequency.

3-8. The HP 5350B/51B/52B measures frequencies above 500 MMz with automatic amplitude
discrimination and user-selectable (normal or low) FM rate tolerance. Sample rate and resolution
are adjustable in steps via front panel controls. An internal microprocessor performs all
measurement calculations, taking into account the selected resolution, FM rate, and math
functions. Measurements are displayed in a fixed point format on the front panel liquid crystal
display, with the segments to the right of the numeric portion of the display used to display
additional, alphanumeric information to the operator.

3-9. To maximize accuracy and resolution, the instrument’s IF counting circuitry uses a
reciprocal counting technique and analog interpolation. Since the HP 53508/51B/528 uses the
reciprocal counting technique, it always makes a period measurement of the down-converted IF,
and then computes the IF using the reciprocal of the period measurement. Additional
measurement accuracy is obtained through the use of analog interpolators to reduce the inherent
one count uncertainty by compensating for time differences between the time base and input
trigger events,

3-10. The HP 5350B/51B/528 is a fully HP-1B (1EEF Standard 488-1978} programmable instrument,
capable of performing all operating functions via local or remote control. In addition to the basic
measurement function, the counter provides the following convenient features:

Math Functions (offset, scale, and smooth) give the user the capability of manipulating
measurement data. Refer to paragraphs 3-82, 3-84, and 3-85.

Diagnostics are available which perform various internal checks of the counter’s circuitry to
aid in service and troubleshooting. Auxiliary Functions (a subset of the diagnostic functions)
are also available for checking various measurement parameters. Refer to paragraphs 3-92,
3-96, 3-215, and to the diagnostic descriptions in Section VIlL.

3-11. Operating Ranges

3-12. There are two basic operating ranges: 10 Hz to 525 MHz, and 500 MMz to MAX GHz.
Frequencies in the low range are measured directly or are prescaled, while frequencies in the
high range are measured using HP’s harmonic heterodyne down-conversion technique. Front
panel function keys allow the user to select INPUT 1for signals in the 500 MHz to MAX GHz range,
and INPUT 2 for signals in the 10 Hz to 525 MHz range. Two function keys allow the user toselect
either AUTO or MANUAL measurement mode for INPUT 1 measurements. The low frequency
input has two impedance modes. Two function keys allow the user to select either 500 or TMQ
input impedance for the INPUT 2 fused BNC connector.

3-13. Resolution

3-14. The best case resolution is the value represented by the least significant digit (LSD) in the
display. In the HP 5350B/51B/52B, a maximum resolution of 1 Hz can be selected using the
RESOLUTION key, together with the front panel INCREMENT and DECREMENT {arrow) keys.
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The displayed numerals of the measurement are grouped in four sections of three digits each for
ease in determining GHz, MHz, kHz, and Hz placement. Asterisks or blanks are used as place
holders to improve interpretation of the display, depending on the resolution. For example, a
signal measured to 100 kHz resolution is displayed using asterisks, as shown below:

i GHz ‘ MHz i kHz
oHOY Yxx
- while a signal measured to 1 MHz resolution will be displayed using blanks, as shown
below:

i Hz !

GHz l Mz i kHz ' Hz l
944y

3-15. When performing a low frequency, high impedance (INPUT 2, TMQ) measurement, the
key labeled HIGH RESOL can be used to set a resolution greater than 1 Hz, up to .001 Hz. The
resolution obtained will depend on the input frequency.

3-16. Refer to paragraph 3-88 for information on using the RESOLUTION key, and to paragraph
3-98 for information on using the HIGH RESOL key.

3-17. Automatic Mode

3-18. The automatic mode of operation is selected by pressing the AUTO key. Input signals in
the 500 MHz-MAX GHz range are acquired, measured, and displayed automatically. When power
is initially turned on, the instrument goes into this mode automatically. Refer to paragraph 3-105
for a description of the Automatic measurement mode.

3-19. Manual Mode

3-20. The manual mode of operation isselected by pressing the MANUAL key. To operatein this
mode, inputsignals in the 1 GHz-MAX GHz range must be known to within 20 MHz (within 3 MHz
in the 500 MHz-1 GHz range), and this frequency {called the Manual Center Frequency) must be
specified prior to the measurement. After the MANUAL key has been pressed, the most recent
measurement becomes the Manual Center Frequency, or the operator may select a Center
Frequency by using the front panel entry keys. Refer to paragraphs 3-106 and 3-178 for detailed
information on using the Manual mode.

3-21. Sample Rate

3-22. The Sample Rate function sets the dead time between the end of one measurement and
the start of the next measurement. The duration of the measurement gate time is determined by
the resolution selected. The sample rate is adjustable in steps using the SAMPLE RATE key
together with the front panel INCREMENT and DECREMENT (arrow) keys. When the sample rate
is set to the minimum (FAST), the counter will measure as frequently as possible. The other
extreme {HOLD) will cause the counter to hold the last displayed measurementindefinitely, until
the TRIGGER key is pressed. Refer to paragraphs 3-95 and 3-188 for detailed information on
setting the sample rate.

3-23. FM Tolerance

3-24. The HP 5350B/51B/52B wiil measure carrier frequencies which are modulated in
frequency, such as a microwave radic carrier. The FM tolerance specifies the worst case FM
deviations and rates which can be present without affecting the counter’s ability to acquire the
signal. The counter averages out the deviations to measure the actual carrier frequency it can
tolerate, up to a maximum deviation of 20 MHz peak-to-peak [12 MHz peak-to-peak for the
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5352B], at an FM rate equal to or greater than 1kHz, when the counter is set for normal FM rate
tolerance.

3-25. FM Rate and Frequency Tracking

3-26. The HP 5350B/51B/528 is capable of measuring FM signals at various rates of deviation by
using the FM Rate/Track function. The FM RATE/TRACK key can be used to select Normal Rate,
Low Rate, or Track mode. Most measurements can be made with the counter set to Normal Rate
mode for signals with 1kHz or greater rate of deviation. The Track mode uses a faster acquisition
time {with a corresponding loss of low FM rate tolerance) to increase the counter’s ability to track
signals with FM rates of 300 kHz or greater (for FM deviations up to the maximum specified in
Table 1-17). Conversely, the Low Rate mode uses a longer gate time for harmonic number
determination to allow measurements at FM rates as low as 45 Hz for the specified FM deviation.
Refer to Table 7-7 for FM Rate/Track and FM deviation specifications and to paragraphs 3-106 and
3-191 for information on using the FM Rate/Track function.

3-27. AM Tolerance

3-28. The HP 5350B/51B/52B is capable of measuring a signal with any modulation index as long
as the minimum signal level is greater than the sensitivity specification, and the maximum signal
level is less than the maximum operating level specification.

3-29. Automatic Amplitude Discrimination

3-30. The HP 5350B/51B/52B automatically acquires and displays the highest level signal within
its sensitivity range. The highest level signal must be at least 6 dB (typical} greater in amplitude
than any signal within 500 MHz, and 20 dB (typical) greater than any signal, within 500 MHz to
MAX GHz. This feature is useful for discriminating against spurious signals and harmonics.

3-31., Oifset Frequencies

3-32.  The Offset function allows the user to add or subtract a constant value to/from a frequency
measurement. For example, when measuring a radio IF and knowing the LO, the counter can be
set to display the RF input by entering the LO frequency as a positive offset. When tuning an
oscillator to a specific frequency, it may be easier to enter the desired frequency as a negative
offset and then tune the oscillator until the counter display reads zerc. Offset frequencies are
entered using the OFFSET key together with front panel number keys, or the LST FRQ (last
Frequency) key. Refer to paragraphs 3-82 and 3-194 for a detailed description of the Offset
Frequency function,

3-33. Scale

3-34. The Scale function provides a means of multiplying the measured frequency by a scaling
factor selected on the keyboard. The scaling factor is set using the SCALE key together with front
panel number keys. When the factor is entered, the measured frequency is multiplied by this
factor, and the resulting product is displayed by the counter. The Scale function can also be used
together with the Gffset Frequency function ({Fin X Scale) + Offset). Refer to paragraphs 3-84 and
3-197 for detailed information on using the Scale function.

3-35. Smooth

3-36. The Smooth function provides a means of “smoothing” the display for easier reading, and
is turned on or off by pressing the SMOOTH key. When the Smooth function is on, the counter
displays only the digits that are relatively stable, and keeps a running average of the
measurements to remove small deviations and increase displayed digits. Refer to paragraphs 3-85
and 3-199 for a detailed description of the Smooth function.
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3-37. Self Check

3-38. As aquick operation verification, the user may press the SELF CHECK key. Self Check calls
up diagnostic subroutines to test the measurement circuitry. Refer to paragraphs 3-96 and 3-208
for detailed information on the Self Check function.

3-39. Diagnostics

3-40. in addition to the Self Check function, the HP 5350B/518/528 has a variety of user-callable
diagnostic routines which perform various tests on the instrument for troubleshooting and
general information. The diagnostic mode is turned on by pressing the DIAGNOSTICS key, and a
particular diagnostic may be selected using the DIAGNOSTICS key together with front panel
number or arrow keys. Refer to paragraphs 3-92 and 3-204 for detailed information on using the
.diagnostic functions.

3-41. Remote Operation

3-42. The HP-IB connector on the rear panel of the counter is compatible with the HP
10833A/B/C/D HP-1B cables, allowing the HP 5350B/518/52B to be operated remotely within a
Hewlett-Packard Interface Bus system. In remote operation, all counter functions normally
available by front panel control (except POWER and STBY) are also available via HP-iB. The HP-IB
system allows interconnection of up to 15 HP-IB compatible instruments (including the
controller). The HP-1B connectors have identical “piggyback” connectors on both ends so that
several cables can be connected to a single source without special adapters or switch boxes.
System components and devices may be connected in virtually any configuration desired. Refer
to paragraph 2-19 for interconnection data concerning the HP 5350B8/51B/528B rear panel HP-IB
connector, and for restrictions on the Hewlett-Packard interface Bus connection,

3-43. Characteristics With Options Instalied

3-44. The operating characteristics of the HP 5350B/51B/52B are affected by the addition of any
of the options described in the following paragraphs. Refer to Table 71-7 for all option
specifications.

3-45. Option 007 Oven Oscillator Timebase

3-46. With the addition of the Option 007 Oven Oscillator, temperature and line voltage
variations are reduced, and short-term stability and aging rate are improved, Improved aging
allows extended calibration periods. The oven temperature is maintained when the HP
5350B/51B/52B POWER switch is in either the ON or STBY position (provided that ac power is
connected to the instrument). When the OVEN annunciator on the front panel display is lit, the
oscillator is warming. When the oven is at the proper temperature, the OVEN annunciator goes
out.

3-47. Option 002 Rear Panel Inputs

3-48. Option 002 provides rear panel inputs for both INPUT 1and INPUT 2in place of the front
panel connectors on the 53508 and 53518, The rear panel inputs are used for all the same
functional modes of operation as the front panel inputs. The specifications listed in Table 1-7 are
the same as for the front panel inputs, except for the sensitivity specifications listed under Option
002 Rear Panel Inputs. When equipped with Option 002, the HP 5350B INPUT 1 sensitivity is 1to 2
dB less than the standard instrument, and the HP 53518 INPUT 1 sensitivity is 1 to 3 dB less,
depending on frequency.

3-5



HP 53508/5351B/53528
Gperation and Programming

3-6

3-49. Option 006 Limiter

3-50. Option 006 provides additional input protection for the HP 5350B and 5351B by the
insertion of a limiter between the front panel high frequency connector (INPUT 1) and the input
circuitry. Option 006 increases the damage level specification of the instrument, as listed in Table
1-7under Option 006 Increased Damage Level. An HP 53508/5351B equipped with Option 006 will
have its damage level increased by about 10 to 14 dB, depending on frequency.

3-51. Option 010 High Stability Timebase

3-52. The addition of the Option 010 High Stability Oven Oscillator improves the aging rate over
that of the Option 001 Oscillator, allowing further extended calibration periods of up to five years.
The oven temperature is maintained in exactly the same way as for the Option 001 Oscillator, and
the OVEN annunciator on the front panel display performs identically, lighting when the oven is
warming, and going out when the oven is at the proper temperature.

3-53. MAXIMUM INPUT SIGNAL POWER
3-54. High Frequency Input (INPUT 1)

CAUTION

Do not exceed +25 dBm (peak) input power (or 24V dc) at the
INPUT 1 connector (500 MHz-MAX GHz), Damage to the internal
sampler may occur,

3-55. The HP 5350B/518/52B will function within specifications for signal inputsup to+7 dBmin
the 500 MHz-MAX GHz range. Under no circumstances should the input level to the HP
5350B/51B/52B exceed +25 dBm, peak. If the input power exceeds +25 dBm, damage to the
internal sampler may occur. Measurements from +7 to +25 dBm are not recommended, as false
readings may occur. When signal levels exceed +7 dBm, external attenuators should be used to

attenuate the signal.
E CAUTION

An overload indication may appear on the front panel display
under high input signal conditions, A power meter or similar
device must be used to ensure that the input signal level does not
exceed INPUT 1 specifications. DO NOT DEPEND ON THE
OVERLOAD INDICATION FOR THIS PURPOSE.

3-56. Low Frequency input (INPUT 2)

3-57. The 10 Hz-525 MHz Low Frequency input BNC connector contains a fuse to provide
protection from input levels which exceed the specified damage level for INPUT 2: 5.5V rms (+28
dBm). Refer to paragraph 3-134 for instructions on how to change the front panel fuse.

CAUTION

The INPUT 2 damage level described above is only a simplified
form of the complete specification. Refer to Table 1-1 for the
complete Damage Level specification for INPUT 2,
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3-58. INPUT CABLE CONSIDERATIONS

3-59. Consideration should be given to input cable losses at higher frequencies. For example, a
6-foot length of R(G-214/U coaxial cable has about 15 dB loss at 18 GHz. Such losses must be taken
into consideration along with the sensitivity specifications given in Table 1-7.

3-60. INITIAL POWER-UP SELF TESTS AND DIAGNOSTICS

3-61.  An automatic internal check (Power-Up Self Test) is made of several major components,
including the microprocessor and related circuitry, when the counter is powered-up. During the
power-up cycle, the display will first show all segments and annunciators lit, and then the current
HP-IB address. At the same time, the instrument proceeds through a set of diagnostic routines to
verify instrument operation, including both analog and digital circuit verification.

3-62. During the Power-Up Self Test cycle, the HP 5350B/51B/52B performs the following:

a. A front panel display routine is performed, during which all LCD segments and annunciators
are lit for about 3 seconds, allowing visual verification by the operator.

b. The microprocessor performs a RAM check, initializes the counter’s measurementcircuitry,
initializes RAM, and then performs 2 ROM check.

c. A Seli Test sequence is performed which verifies proper operation of the timebase oscillator,
the counting circuitry {including interpolators}, the 1O and IF circuitry, and the jow
frequency input circuitry.

d. The HP-IB interface is checked, and the address is read from the rear panel switch and
displayed. (If the counter is powered-up from Standby, the last address entered via the front
panel keyboard is recalled.)

e. The current instrument status is checked, and the front panel annunciators are restored
accordingly. A check is made for the presence of an external reference, and for overload,
HOLD, and lockout conditions. The front panel annunciators are updated, if necessary.,

f. The Diagnostic number is set to 1, diagnostic mode OFF, and the counter begins a
measurement.

3-63. If any of the tests during the Power-Up Self Test fail, a failure message will be displayed and
remain until the RESET/LOCAL key is pressed, causing the next test to be executed (if possible). In
this way, a failure may be bypassed to allow the counter to perform all of the power-up
diagnostics.

3-64. FRONT PANEL FEATURES

3-65. The front panel features of the HP 5350B/51B/52B are shown in Figure 3-2. General
information on the front panel keyboard begins at paragraph 3-66, and a complete description of
all the keys and their functions begins at paragraph 3-76. A detailed description of the front panel
display and annunciators begins at paragraph 3-109.

3-86. Keyboard

3-67. The front panel keyboard contains 17 push-button switches for inputting commands to
the microprocesser. The keyboard is used for function selection and data entry. The keyboard
switches consist of a RESET/LOCAL key, a SET/ENTER key, three MATH keys, and twelve
FUNCTION/DATA keys, as shown in Figure 3-2.
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3-68. All keys on the keyboard, except RESET/LOCAL and SET/ENTER, play the dual roles of
function selection and parameter {data) entry. Function selection assignments are labeled above
each key on the front panel and the data entry assignments are labeled to the left of each key.
Refer to Table 3-1 for a summary of all key assignments. With a few exceptions (shown in lower
case), the assignment names in the table are shown exactly the way they appear on the front
pane!

Table 3-1. Key Assighments

Function Assignment Data Entry Assignment
AUTOmatic 3

MANUAL +{change sign}

500 9

1M 6

RESOLUTION 7

DIAGNOSTICS 1

FM RATE/TRACK 2

SAMPLE RATE 0

HP-1B ADDRESS 4

SELF CHECK 8

TRIGGER

OFFSET LST FRQ (last frequency)
SCALE — INC (increment}
SMOOQOTH — DEC (decrement)
HIGH RESOLution 5

3-69. After pressing the SET/ENTER key and selecting a function which requires data entry, such
as OFFSET, the user is prompted by the display and the keyboard becomes a numeric entry pad.
Numeric entry is terminated by pressing the SET/ENTER key a second time. In the GFFSET mode,
entry of the last measurement as an offset is simplified by the L5T FRQ key; this function sets the
frequency offset as the negative of the last measurement. The LST FRQ key can also be used to set
the manual center frequency to the last measurement.

3-78. Keyboard Memory

3-71. Whenever the instrument is set to Standby, the microprocessor automatically stores the
front panel settings, as long as the instrument is connected to an ac power source. When the
instrument is turned back on, it will be set to the fast front panel settings, This avoids having to re-
enter math constants, functions or data, whenever the instrument is switched to Standby. If ac
power is applied to the counter just prior to turn-on, all function parameters will be initialized to
their power-up default values. Parameter value ranges and default values are shown in Table 3-2,
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Parameter Range of Values Power-up Values | Standby

Measurement Mode Auto, Manual, 500, 1M1 Auto saved

Manual Center 500 MHz to 45 GHz 1 GHz, saved

Freguency On, Off Off

Offset Frequency %0 Hz to 999.9.. GHz 0 Hz, saved
On, Off Off

Scale Factor +0.0001 to 9999 1.000, saved
On, Off Off

Smooth On, Off Off saved

Sample Rate Fast, 0.5s, 1.5s, 3s, 5s, Fast saved
10s, Hold

Resolution 1 Hz, 10 Hz, 160 Hz, 1 kHz, 1Hz saved
10 kHz, 100 kHz, 1 MHz

HP-I18 Address 0 to 31 Rear panel saved

switch

Diagnostics 1to 99 1, 1,
On, Off Off Off

FM Rate/Track Normal, Low, Track Normal saved

High Resolution On, Off Off saved

3-72. Entering Parameter Values

3-73. Parameter value entry is always initiated by pressing the SET/ENTER key once, and
terminated by pressing the SET/ENTER key a second time. When entering a parameter value, the
entire sequence may be aborted atany time by pressing the RESET/LOCAL key. The counter then
returns to the state it was in before the SET/ENTER key was pressed.

3-74. After the SET/ENTER key has been pressed once, the display shows “SET”, and the counter
waits for a function key to be pressed. After the SET/ENTER and the function key have been
pressed, the keyboard is in the “parameter entry mode”, and the data entry assignment of each
key is accessible. (Refer to Table 3-2.) The response to each key depends on the specific function
involved. The INC (increment) and DEC (decrement) keys will repeat if held down. The function
name appears in the right hand portion of the display during entry of the parameter value. Refer
to paragraph 3-162, Operating Procedures.

3-75. Certain parameter values, such as offset frequencies or scale factors, are entered as
numeric data, using the Function/Data keys. Other parameter values can be selected from a
specific range using the INC (increment) and DEC {decrement} keys, as with the Sample Rate and
Resolution parameters. Still other parameters are simply toggle functions, as for example the
Smooth or FM Rate Tolerance parameters. If the user should attempt to enter the incorrect type
of data as a parameter value, the counter will display either “PLEASE USE ARROW KEYS” or
“PLEASE USE DIGIT KEYS” to indicate the type of data entry required. If data entry is attempted
for a toggle function, the counter will display “TOGGLE FUNCTION ONLY".

3-76. Key Functions
3-77. The following paragraphs explain the primary function of each of the 17 keys in the front

panel keyboard. Three of the keys, OFFSET, SCALE, and SMOOTH, are grouped together in the
MATH section, and the remaining keys, except for RESET/LOCAL and SET/ENTER, are grouped

3-9
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together in the FUNCTION/DATA section. The location of each key is shown in Figure 3-2. Refer
to paragraph 3-162, Operating Procedures, for examples of how te use each of the major
functional modes of the HP 5350B/51B/52B.

POWER
STBYH : -

ON

3-78. POWER. When the POWER switch is in the ON position, power is
supplied to the entire instrument. The STBY (Standby) position removes
normal operating power to the instrument, but supplies power for
certain microprocessor and timebase circuits, as well as for the Option
001 and 010 oven oscillators to maintain a constant temperature for the
crystal. The STBY LED indicator located to the left of the POWER switch
will remain on when the switch is in the standby position. The input to
the power transformer, and dc voltages to the microprocessor standby
RAM, the timebase buffer, and the oscillator oven circuitry are always
energized whenever power is connected, whether the POWER switch is
set to ON or STBY.

WARNING I

BEFORE APPLYING AC POWER, THE INSTRUMENT AND ALL
PROTECTIVE EARTH TERMINALS, EXTENSION CORDS, AUTO-
TRANSFORMERS, AND DEVICES CONNECTED TO THE INSTRU-
MENT SHOULD BE CONNECTED TO A PROTECTIVE EARTH
GROUNDED SOCKET, ANY INTERRUPTION OF THE PROTEC-
TIVE EARTH GROUNDING WILi CAUSE A POTENTIAL SHOCK
HAZARD THAT COULD RESULT IN PERSONAL INJURY,

RESET / LOCAL

)

OFFSET

3-79. The rear panel reference outputs are still available when the
instrurmnent is in the standby mode, and the state of the instrument is
saved as long as ac power is connected to the instrument. All parameter
and function settings are stored in the processor standby RAM,

3-80. RESET/LOCAL. This key is generally used to abort any current
activity to return to counting, and will restart a measurement if the
counter is already in the measurement mode. Pressing RESET/LOCAL
will clear any Error messages which may appear, and will also exit the Self
Check or diagnostics modes. When entering data via the front panel
keyboard, pressing RESET/LOCAL aborts any partially entered sequence,
and the counter returns to the current measurement mode. Hf the
counter is in diagnostics mode, RESET/LOCAL will abort the diagnostic,
and return the counter to the current measurement mode,

3-81. If the instrument is in the remote operating mode, then the
RESET/LOCAL key also acts as a “return to Local” key. Itisthe only active
key when the counter is in the remote mode, and may be disabled using
the “Local lockout” HP-IB function, or the “Keyboard Lockout”
diagnostic (Diag 98). (Refer to diagnostic descriptions in Section VI,
Service.)

3-82. OFFSET. This function allows the user to enter a signed, constant
frequency value which will be automatically added to each measurement,
When the OFFSET key is pressed, the current offset value is displayed until
the key is released, after which the counter continues measuring,
displaying the sum of the input frequency plus the offset. A negative
offset is displayed with a minus sign immediately to the left of the digits.



HP 53508/5351B/53528
Operation and Programming

For a positive offset, a blank is displayed to the left of the digits. Changing
the sign may be done at any time during parameter entry, and the sign
may be toggled as many times as the user wishes. The offset is entered in
megatertz, down to 1 Hz resolution. After the decimal point is pressed,
subsequent digits are displayed to the right of the 1 MHz position in the
parameter section. The final, entered offset is displayed with no decimal
point, as it is fixed-point notation. To turn off the offset, press the OFFSET
key again.

3-83. The offset value may be entered using the Function/Data keys or
by pressing the LST FRQ (Last Frequency) key. When using the LST FRQ
key, the offset is set to the negated value of the last frequency measured,
exclusive of any math function that may be active,

SCALE 3-84. SCALE. This function allows the user to enter asigned, dimension-
less constant to be used as a multiplication factor. Pressing the SCALE key
turns on the Scale function, and the current scale value is displayed until
the SCALE key is released. After the key is released, the counter
continues measuring, displaying the product of the measured frequency
muitiplied by the scale factor. When combined with the Offset function,
the counter will automatically compute and display the following:

[{Fin) X (SCALE}] + OFFSET
To turn off the Scale function, press the SCALE key again.

SMOOTH 3-85. SMOOTH. Pressing the SMOOTH key initiates the “automatic
resolution” algorithm, causing the counter to display only the digits that
are stable. The input frequency is averaged to remove small deviations
and increase resolution, and the unstable digits are masked in the same
manner as the RESOLUTION display. Pressing the SMOQTH key a
second time disables the Smooth function. There is no data entry
associated with this function.

SET / ENTER 3-86. SET/EMTER. This key is used for parameter value entry for various
keyboard functions. Parameter value entry is always initiated by pressing

Cj the SET/ENTER key once, after which the counter will display “SET”. The
counter then waits for a function key 1o be pressed. After a function key

has been pressed, the keyboard is in the “parameter entry mode”, and

the data entry assignment of each key is accessible (Refer to Table 3-2),

Parameter entry is terminated by pressing the SET/ENTER key a second
time (entering the vatue into memory).

3-87. When setting a parameter value, the entire sequence may be
aborted at any time by pressing the RESET/LOCAL key. The counter will
then return to the state it was in before the SET/ENTER key was pressed.

gesoLuTion g 3-88. RESCQLUTION., This function allows the user to change the
number of significant digits displayed after measurements. A higher
D resolution results in a longer gate time; the lower the resolution, the
shorter the gate time. This parameter may be varied from 1 Hz (highest
resolution} to 1 MHz {lowest resolution; using the INC (increment) and
DEC (decrement) keys, in decade steps. Since the minimum gatetimeis 1
millisecond, resolutions of less than 1 kHz change only the displayed
resolution, not the measurement time.

3-11
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3-89. The current setting of the resolution may be displayed while
counting by pressing the RESOLUTION key. It will remain displayed until
the key is released. The nonsignificant digits of a measurement are
rounded off and, in the display, are either blanked or replaced by the
asterisk symbol ¥ , depending on the resolution,

HP-IB ADDRESS 3-90. HP-IB ADDRESS. This key allows the user to display and set the
o HP-1B address. At power-up, after reapplication of ac power, the HP-IB
D address of the counter is determined by the switch settings on the HP-1B
e board (rear panel address switch). Pressing the HP-IB ADDRESS key will

display the current address until the key is released, after which the
instrument resumes counting. The current address can be changed by
going to the parameter entry mode (using the SET/ENTER key). Addresses

0 through 30 are valid bus addresses. Address 31is used to set the counter
to the TALK ONLY mode.

3-91. If the counter is switched to STBY and then back to ON, it will
remain set to the HP-IB address entered via the front panel keyboard, If
the ac power source to the instrument is disconnected and then
reconnected, the instrument will default to the address determined by
the setting of the rear panel address switch.

4 DIAGNOSTICs s 3-92.  DIAGNOSTICS. This function key allows the user to call up
] diagnostic routines which perform various tests on the instrument for
troubleshooting and measurement information. Pressing the DIAGNOS-
TICS key once turns on the diagnostic function, and the counter will
carry out the current diagnostic routine. The current diagnostic will be
that which was last entered by the user, or if the counter has just been
turned on, the diagnostic will default to Diag 1. To exit the diagnostic
mode, press the DIAGNOSTICS key a second time, or press the
RESET/LOCAL key.

3-93. The user may enter a new diagnostic number {from 1to 99) in the
parameter entry mode, using the Function/Data keys for numeric entry.
Most of the diagnostics may also be entered using the INC {increment)
and DEC (decrement) keys. Other instrument functions may be set up
while in diagnostic mode {for example, measurement modes, resolution,
etc.). Refer to the diagnostic descriptions in Section ViH, Service.

3-94. There are 37 user-callable diagnostics available for testing instru-
ment circuitry. Since not all of the numbers between 1 and 99 are used,
the counter will show a “NOT AVAILABLE” message on the display if the
user should attempt to enter an invalid diagnostic number. To get out of
a “NOT AVAILABLE" diagnostic condition, the operator may use the INC
or DEC keys to move to the nearest valid diagnostic number, or use the
SET/ENTER key sequence to enter a valid number. The Diagnostic mode
rmay also be exited as described previously, using the DIAGNOSTICS or
RESET/LOCAL key.

& SampLE RATE®  3-95. SAMPLE RATE. This function sets the dead time between measure-
i ments. The minimum time {(Fast) allows the counter to count as
0] D frequently as possible. The other extreme (Hold} will keep the last
measurement until the TRIGGER key is pressed to start a new measure-
ment. When in “Hold”, the HOLD annunciator is lit. While setting the
sample rate, the GATE annunciator flashes at the currently selected
sample rate. Pressing the SAMPLE RATE key while the instrument is

3-12
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counting causes the current sample rate to be displayed until the key is
released, after which the counter returns to counting.

SELF CHECK 3-96. SELF CHECK. As a quick operation verification, the user may press
' D the SELF CHECK key. Self Check calls up a sequence of diagnostic

subroutines to test the measurement circuitry. The tests have been
ordered such that no test depends on more than one untested circuit
assembly.

3-97. If the Self Check passes, a “PASS” message is displayed for about
3 seconds, and the counter returns to the measurement cycle. If Self
Check fails, a “FAIL” message is displayed. After a failure, the Self Check
sequence restarts and the failure message will continue to be displayed.
Self Check failures may be bypassed by pressing the RESET/LOCAL key.
The remaining tests in the Self Check sequence will be carried out, until
another failure occurs, or the last test is completed. If any failure occurs,
the last “FAIL"” message {(after the last test is done) will include the word
“SELF" at the right end of the display. Pressing the RESET/LOCAL key
again will return the counter to its previous measurement mode.

HIGH RESOL 3-98. HIGH RESCL. This function allows the user to select a resolution
greater than 1 Hz for measurements below 10 MHz. The High Resolution

ED function applies only to INPUT 2, TMQ impedance measurements.
Pressing the HIGH RESOL key once turns on the function, and the HIGH

RESOL annunciator will light. Since this function is active only in the

TMQ Low Frequency measurement mode, the HIGH RESOL annunciator

will NOT light when the counter is in the Auto, Manual, or 500

measurement mode. Pressing the key a second time will turn off the High
Resolution function. There is no data entry associated with this function.

3-99. The resolution obtained using the High Resolution function
depends on the input frequency, and the gate time will remain constant
at 1 second. The Smooth function takes precedence over the High
Resolution function. The High Resolution function takes precedence
over the standard counter resolution, if the counter is in the INPUT 2,
1M measurement mode.

FMRATE/TRACK  3-100. FM RATE/TRACK. The FM Rate/Track function applies only
when using the INPUT 1, AUTO mode. This function is used to select the

D acquisition method during high frequency measurements to improve
signal tracking or to compensate for very low FM rates, Pressing the FM

RATE/TRACK key cycles the function through three states: Normal Rate,

Low Rate, and Track. When set to Low Rate, the measurement gate time

of the counter is increased to ensure an accurate measurement of signals

with FM rates as low as 45 Hz, and high deviation. When set to Track, a

faster acquisition time is used to improve signal tracking of frequencies
with FM rates equal to or greater than 300 kHz, and high deviation.

3-101. One of three front panel annunciators (FM NORM, LOW,
TRACK) will light to indicate which FM Rate/Track mode is currently
selected when in Auto mode. When the instrument is not in Auto mode,
none of the annunciators will appear. There is no data entry associated
with this function.

TRIGGEH 3-102. TRIGGER. When the counter sample rate is set to HOLD,

N pressing the TRIGGER key starts a new measurement. There is no data
entry associated with this function.
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3-103. 50). This key selects the Low Frequency, 500 input mode
(INPUT 2) for measuring low frequency (10 MHz to 525 MHz) signals
from 500} sources. Pressing the 500 key turns on this mode, and disables
the INPUT 1 high frequency circuit by turning off the A12 Microwave
Assembly. The measured frequency will be displayed in the parameter
section of the display; the message section will be blank. To exit the 500
mode, press one of the three other measurement mode keys (AUTO,
MANUAL, 1MQ); pressing the 500) key a second time has no effect.
There is no data entry associated with this key,

3-104.  IMQ. This key selects the Low Frequency, TM{} input mode for
measuring frequencies from 10 Hz to 80 MHz. Pressing the 1M key
turns on this mode, and disables the INPUT 1 high frequency circuit by
turning off the A12 Microwave Assembly. The measured frequency will
be displayed in the parameter section of the display; the message section
will be blank. To exit the M mode, press one of the other measurement
mode keys; pressing the 1M key again has no effect. There is no data
entry associated with this key.

AUTO 3-105. AUTO. The instrument powers-up in the automatic measure-
ment mode, and the AUTO annunciator on the front panel will be lit. in

D this mode, the counter wiil automatically acquire and measure the signal
at INPUT 1. Measurements are displayed in the parameter section of the

display; the message section of the display remains biank, or displays
“OVRLOAD" if an overload condition exists. To exit the Auto mode,

press one of the other measurement mode keys; pressing the AUTO key

a second time has no effect. There is no data entry associated with this
key.

MANUAL 3-106. MANUAL. A Center Frequency (CF) must be specified for the
counter to measure when in this mode. To enter this mode, press
MANUAL. The most recent measurement wiil then become the Manual
Center Frequency. The CF will be displayed until the key is released, then
the counter will begin counting in Manual mode. The measured
frequency will be shown in the parameter section of the display; the
message section will remain blank, or display “OVRLOAD” if an
overload condition exists. To exit the MANUAL mode, press one of the
other measurement mode keys; pressing the MANUAL key a second
time has no effect.

3-107. To enter a center frequency, press the SET/ENTER key, then
press MANUAL. The current center frequency is displayed, and may be
changed. The CF may also be entered using the LST FRQ key. In this case,
the CF is set to the value of the last measured frequency, exclusive of any
math functions that may be active. Pressing the SET/ENTER key a second
time enters the new CF into memory, and the counter will begin
counting using the new value.

3-108. if a manual CF is entered which is greater than 33 GHz {43 GHz,
5352B] or less than 500 MHz, then an error is displayed. After the user
clears the error, the counter returns to counting using the previous value.
If a CF containing fractional-megaHertz values is entered, the fractional
portion is truncated on pressing the SET/ENTER key. The CF entered
should be no more than 20 MHz from the input frequency for inputs in
the 1 GHz-MAX GHz range, and no more than 3 MHz from the input
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frequency for inputs in the 500 MHz-1GHz range. If the CF is too far from
the input frequency, the counter rmay display an incorrect measurement.

3-109. Front Panel Display and Annunciators

3-110. All HP 5350B/51B/52B display functions are performed by a Liquid Crystal Display
Assembly. Annunciation for all operating modes is indicated by arrows at the bottom of the

display which, when lit, point to the function names marked on the front panel just beneath the
LCD panel.

3-111. The front panel display consists of 24 LCD characters, as shown as shown in Figure 3-17.
During measurement and parameter entry, the characters are divided into a parameter section,
and a message section. The parameter display section has room for 12 digits, grouped in sets of
three by blank characters between each group. The message section has 8 characters available,
the first usually being blank to serve as a separator between the message section and the
parameter section. The content of the display will be different for each operating mode. The
various HP 53508/51B/52B functions and their corresponding displays are described in the
Operating Procedures beginning at paragraph 3-162.

MESSAGE
PARAMETER DISPLAY SECTION DISPLAY SECTION
. o

‘ k Mz ‘ Hz E

Figure 3-1. Liquid Crystal Display (LCD)

3-112. LCD Character Set
3-113. Table 3-3 shows the set of all possible LCD characters which can be formed by the LCD
Display. The equivalent ASCI and decimal codes are included for programming the remote

display function available from the HP-IB. Refer to paragraph 3-225, Remote Programming via
the HP-IB.
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Table 3-3. LCD Character Set

1CD ASCH LCD ASCH LCD ASCH
CHAR. CHAR,  DECIMAL CHAR, CHAR.  DECIMAL CHAR. CHAR  PECIMAL
E @ 64 f,“ vV, v 86, 118 -4 , 44
H A, a 65, 97 },‘g W, w 87, 119 . — 45
! B, b 66, 98 pid X, x 88, 120 46
A A .
v
r C c 67, 99 \ Y,y 89, 121 ) / 47
Ti 7 |
M D, d 68, 100 P Z,z 90, 122 % 0 48
E £, e 69, 101 ~ ; 91 ! 1 49
¥ » L’ '
\
F F, f 70, 102 \ \ 92 E‘ 2 50
5 G g 71, 103 3 | 93 -4 3 51
2 H, h 72, 104 A A 94 2 4 52
h . ot
4 1L 73, 105 _ _ 95 ~q 5 53
i ,
§4 I f 74, 106 space space 32 6 54
H K, k 75, 107 v 1 33 -1 7 55
4 i
L L 76, 108 i " 34 B 8 56
""} M, m 77, 109 ﬁ # 35 13 9 57
;\g N, n 78, 110 ':F, $ 36 g 58
1 o X
i 0,0 79, 111 1 % 37 3 i 59, 123
£ L2 s
P, 80, 112 ) 60, 124
B Q. q 81, 113 ' ’ 39 e =} 61, 125
- R, r 82, 114 ! ( 40 \ >, ~ 62, 126
-
h S, s 83, 115 ; » 41 r 2, DEL 63,127
h
) Tt 84, 116 X s 42
} 4 ¥
L U, u 85, 117 -+ + 43
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3-114. Annunciator Descriptions

3-115. The various modes and functions of the HP 5350B8/51B/52B are labeled on the front panel
just beneath the LCD, as shown in Figure 3-2. When an operating mode or function is selected, an
arrow-shaped annunciator { - ) appears at the lower edge of the display, pointing to the name of
the selected mode or function. Table 3-4 contains a brief description of each of the front panel
annunciators.

Table 3-4. Front Panel Annunciator Descriptions

1) GATE

The GATE annunciator shows the status of the counter’s gate. The GATE annunciator
flashes during measurements to indicate the opening and closing of the gate.

2)  HOLD

The HOLD annunciator lights when the sample rate of the counter has been set to the
slowest possible rate. When.in HOLD, the counter keeps the last measurement until a
new measurement is triggered using the front panel TRIGGER key or the HP-1B
TRIGGER or TRG command. The annunciator remains on until the sample rate is
changed to a rate other than HOLD.

3) OFFSET

The OFFSET annunciator lights when the Offset Frequency function has been enabled.
The displayed frequency will be that of the measured frequency plus the value of the
entered offset frequency.

4)  SCALE

The SCALE annunciator lights when the Scale function has been enabled. The
displayed frequency will be that of the measured frequency multiplied by the scale
factor.

5 SMOOTH

The SMOOTH annunciator lights when the Smooth function has been enabled. The
frequency displayed will have unstable digits masked.

6 REM

The REM annunciator lights when the counter is under remote control, Refer to
Remote Programming via the HP-IB, paragraph 3-225, for further information.

7y LSN

The LSN annunciator lights when the counter is addressed to listen, Refer to Remote
Programming via the HP-IB, paragraph 3-225, for further information.

8 TLK

The TLK annunciator lights when the counter is addressed to talk, or when it is being
used in the TALK ONLY mode. Refer to Remote Programming via the HP-1B, paragraph
3-225, for further information.
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3-18

Table 3-4. Front Panel Annunciator Descriptions (Continued)

10)

1)

12)

13)

14

15)

16)

17)

18)

19)

SRQ

The SRQ annunciator lights when a Service Request condition exists in the counter,
requiring attention from the controller in charge of the HP-1B. Refer to Remote
Programming via the HP-IB, paragraph 3-225, for further information.

OVEN

The OVEN annunciator lights if an optional oven oscillator installed in the instrument
has not yet reached operating temperature (warming). The annunciator is always off if
the standard oscillator is installed.

EXT REF

The EXT REF annunciator lights automatically when an external time base reference 1,
2,5, or 10 MHz) is connected to the counter’s rear panel external reference input. The
annunciator goes out as soon as the external reference is disconnected.

FM NORM

The FM NORM annunciator lights when the counter’s FM Rate/Track function is set to
Normal Rate. The annunciator turns off when the counter’s FM Rate/Track function is
set to Low Rate or Track, or when the counter is not in AUTO mode.

LOW

The LOW annunciator lights when the counter’s FM Rate/Track function is set to Low
Rate. The annunciator turns off when the counter’s FM Rate/Track function is set to
Normal Rate or Track, or when the counter is not in AUTO mode.

TRACK

The TRACK annunciator lights when the counter’s FM Rate/Track function is set to
Track. The Track annunciator turns off when the counter’s FM Rate/Track function is
set to Normal Rate or Low Rate, or when the counter is not in the AUTO mode.

AUTO

The AUTO annunciator lights when the counter is set to the Automatic measurement
mode {INPUT 1). The annunciator goes out when another measurement mode is
selected.

MAN

The MAN annunciator lights when the counter is set to the Manual measurement
mode (INPUT 1). The annunciator goes out when another measurement mode is
selected.

508

The 500 annunciator lights when the counter is set to the 500) Low Frequency mode
(INPUT 2). The annunciator goes out when another measurement mode is selected.

™0

The TMQ annunciator lights when the counter is set to the TM(1 Low Frequency mode
(INPUT 2). The annunciator goes out when another measurement mode is selected.

+HiGH RESOL

The HIGH RESGL annunciator lights when the High Resolution function is enabled and
the counter is in the TMQl mode,
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3-116. REAR PANEL FEATURES

3-117. The following paragraphs describe the rear panel features of the HP 53508/518/528. All
rear panel features of the instrument are shown in Figure 3-3.

3-118. AC Power Input Module

3-119. The AC Power Input Module (A13) accepts the three-wire ac power cable (W1),
permitting operation from 100-, 115/120-, 220-, and 230/240- volt ac sources. The power module
contains a printed circuit line voltage selector card, which must be positioned to agree with the
voltage of the power source. When the cardis plugged into the module, the number visible in the
module window indicates the nominal line voltage to which the instrument must be connected.
The correct value line fuse must be installed after the card is inserted (Refer to Section II,
paragraph 2-8, Line Voltage Selection, and Figure 2-1 for further information). The protective
grounding conductor connects to the instrument through this module.

3120, TCXO Adjustment

3-121. This opening in the rear panel allows adjustment of the Temperature Compensated
Crystal Oscillator standard timebase {but not the optional oven oscillators} without requiring
removal of the instrument covers. Refer to Section V, Adjustments, for timebase calibration
instructions.

3-122, HP-IB Connector

3-123. This input/output interface connector provides remote control capabilities with the
Hewlett-Packard Interface Bus (HP-IB). For a complete description of the HP-IB capabilities, refer
to paragraph 3-225, Remote Programming via the HP-IB,

3-124. HP-IB Address Switch

3-125. The HP-IB Interface Address Switch (ADDR} is a bank of seven switches used to manually
set the remote control address of the counter. The five rightmost switch positions are externally
accessible to the operator for setting the address. The two leftmost switch positions are not used
for normal operation. For a complete description of address selection, refer to Table 3-8 Address
Selection in the Remote Programming instructions in this section.

3-126. External Reference In

3-127.  Anexternal reference input is provided for a 1 MHz, 2 MHz, 5 MHz, or 10 MHz reference
source. If an external reference source is applied to this input, the counter automatically switches
to using the external reference as its timebase, and turns off the TCXG standard timebase. If an
oven oscillator is installed, power to the oven is maintained, but the internal oscillator signal is
disconnected. A detection circuit in the timebase buffer sends a control signal to the
microprocessor and the EXT REF display annunciator lights to indicate that an external source is
being used. External reference requirements are listed in Table 7-1, Specifications.

3-128. 1 MHz Out, 10 MHz Qut

3-129. Two rear panel signal outputs, 1 MHz and 10 MHz, are available for reference and
calibration. The signals remain present when the instrument is in Standby and as long as ac power
is connected to the instrument. Refer to Table 1-1, Specifications for the output signal
specifications.

3.71.
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3-130. [F Out

3-131.  This output provides the IF signal resulting from the mixing of theinput and LO harmonic
frequencies for monitoring with a spectrum analyzer or oscilloscope. This signal is available only
when a high frequency (INPUT 1) measurement is being made. Refer to Table 1-7 for IF output
specifications.

3-132. Rear Panel Input Connectors (Option (02)

3-133. if Option 002 is installed in the 5350B or 5351B, the frequency inputs for the counter
{INPUT 1, INPUT 2) are located on the rear panel, and covers are placed over the front panel
openings. The rear panel inputs are used for all the same functional modes of operation as the
front panel inputs. The performance specifications for the HP 53508 or 53518 equipped with
Option 002 are listed in Table 1-1, Specifications,

3-134. OPERATOR’S MAINTENANCE

3-135. The only maintenance the operator should normally perform is replacement (when
necessary) of two fuses: the primary power fuse (F1) located within the AC Power Input Module
on the rear panel, and the Low Frequency Input fuse {J2F1) located in the front panel INPUT 2
connector. For instructions on how to change the primary power fuse, refer to Section i,
paragraph 2-8, Line Voltage Selection, and Figure 2-7.

CAUTION

hMake sure that only fuses with the required rated current and
voltage ratings and of the time delay (slow-blow) type are used
for replacement of the primary power fuse. Do not use repaired
fuses or short-circuited fuse hoiders.

3-136. The low frequency input fuse J2F1 is a 1/8A fuse {HP Part Number 2110-0301} located
within the INPUT 2 BNC connector 2 (HP Part Number 1250-1899), as shown in Figure 3-4. To
replace the fuse, disconnect the power cord, unscrew the BNC barrel and, with needle-nose
pliers, remove and replace the fuse. Reinstall the BNC barrel, and tighten using a 7/16 inch
wrench. Tighten to 20 inch-pounds.

PART NUMBER FOR THE
J2 CONNECTOR INCLUDING
FUSE J2F1. 15 1250-1899 FAONT PANEL
FUSEHOQLDER j LOCK WASHER
BODY 2190-0068
REMOVA T .
BECOBAR%EE%" J9F METAL INSERT MEX NUT
FUSE 2840-0256
2110-0301 /
T | -
D=0 m | -
! [
ua
NOTE: USE A 7/16 INCH WRENCH TO REMOVE AND TIGHTEN THE BNC BARREL.

Figure 3-4. Details of INPUT 2 BNC Connector J2 and Fuse [2F1 Mounting
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3-137. POWER-UP/WARM-UP

3-138. The HP 5350B/51B/52B requires a power source of 100-, 115/120-voltsacrms, +5%, ~10%,
47 .5-440 Mz single phase, or 220~, 230/240-volts ac rms, +5%, ~-10%, 47.5-66 Hz single-phase; 100 VA
maximum. The selection of the line voltage and input power fuse is described in Section I,
paragraph 2-5, Preparation For Use. Safety considerations are described in Section I, paragraph 1-8.

CAUTION

To prevent damage to the instrument, make sure that the voltage
selector card is set to the voltage of the power source, and that
the correct fuse is installed, before connecting the instrument to
ac power lines, Refer to paragraph 2-8.

3-139. The HP 5350B/51B/52B has a two position (STBY/ON) power switch. For the Option 001
Oven Oscillator Timebase or the Option 010 High Stability Timebase, it is important that the
instrument remain connected to the power source in the Standby {STBY) mode when notin use,
This supplies power to the crystal oscillator oven, maintaining a constant oven temperature, thus
eliminating the need for a warm-up period. When the Standby mode is not used, and power is
disconnected from the instrument, ailow 30 minutes from the application of external power in the
ON mode for the instrument (crystal oven) to warm-up.

A )

BEFORE APPLYING AC POWER, THE INSTRUMENT AND ALL
PROTECTIVE EARTH TERMINALS, EXTENSION CORDS, AUTO-
TRANSFORMERS, AND DEVICES CONNECTED TO THE INSTRU-
MENT SHOULD BE CONNECTED TO A PROTECTIVE EARTH
GROUNDED SOCKEY, ANY INTERRUPTION OF THE PROTEC-
TIVE EARTH GROUNDING WILL CAUSE A POTENTIAL SHOCK
HAZARD THAT COULD RESULT IN PERSONAL INJURY,

3-140. OPERATOR’S CHECKS

3-141. The following procedures will verify the basic operation of the HP 5350B/51B/52B. These
tests are not intended to verify the overall accuracy or performance specifications of the
instrument. They should, however, provide the operator with a quick method of determining that
the counter is operating properly. Two operator tests are described below: a Power-Up Self Test,
and a Keyboard Check. The operator should perform both tests,

{ CAUTION

Before switching on the instrument, ensure the following:

1. The voltage selector card is set to match the available line
voltage. (Refer to paragraph 3-118.)

2. The correct fuse is installed. (Refer to paragraph 3-134.)

3. Al safety precautions and WARNINGS have been observed.
(Refer to Safety Considerations located just after the Table
of Contents, and safety precautions and WARNINGS in
Sections | and IL.)
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3-142. Power-Up Self Test

3-143. To perform the Power-Up Self Test after the instrument has been turned on, cycle the
POWER switch to STBY (Standby), then back to ON. During the Power-Up Self Test, ail front panel
LCD display segments and annunciators will light momentarily, followed by the momentary
display of the current HP-IB address. When all tests have been successfully completed, the
counter measurement status will be restored to the conditions that were set before the POWER
switch was cycled. (Note that the Power-Up Self Test is a more extensive test of the instrument
than that carried out when the front panel SELF CHECK key is pressed. Refer to the diagnostic
descriptions in Section VIII, Service, for details.]

3-144. If ac power was applied to the instrument just prior to turning it on, the counter will
initialize itself to the following conditions when the POWER switch is set to ON:

a. Measurement modes —
Auto: ON
Manual: OFF
Manual CF: 1 GHz
Low Frequency 50{: OFF
Low Frequency 1M OFF

b. Measurement modifiers —
Sample Rate: FAST
Resolution: 1 Hz
FM Rate/Track: NORMAL
High Resolution: OFF

¢. Math functions —
Offset: OFF, 0 Hz
Scale: OFF, 1.000
Smooth: OFF

d. HP-1B address — Rear panel switch setting
e. Diagnostics — OFF, 1
3-145. After the counter hasinitialized itself, the AUTO and FM NORM annunciators will be on,

and the counter will begin to count, if an input has been applied to INPUT 1. If no input has been
applied to INPUT 1, the display will show all zeroes, as follows:

1 GHz ’ M-z l kH I Hz !
FACA TRPRTA [TRVATA VAFALA
Rk MIMIKS WIVILE MV

M
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3-146. Keyboard Check

3-147. Press the following key sequence: SET/ENTER, DIAGNOSTICS, 7, 0, SET/ENTER. The
instrument will now be in the Keyboard Test diagnostic mode {Diag 70). The following message
will be displayed:

},1 Y T
i

57 F

K
N
—d
b=
"
3l

3-148. Inthe Keyboard Test mode, pressing the front panel keys will cause the display to change
in response to the particular key being pressed. The new display will then remain until another
key is pressed. For example, pressing the TRIGGER key will cause the display to change to the
following:

KEv TRIGGER A7 I 12

3-149. When performing the Keyboard Test, the keys may be pressed in any order, except the
RESET/LOCAL key. The operator should press each of the keys and make sure that the associated
message for each key is displayed, as listed below:

OFFSET RESOL HP-IB 50 OHM
SCALE SELF CK Hi RES T MOHM
SMOOTH DIAG FM RATE AUTO
SET SAMP RT TRIGGER MANUAL
RESET

3-150. Pressing the RESET/LOCAL key will cause the instrument to display “RESET” momen-
tarily, and then exit from the test,

3-151. Power-Up Failures

3-152. A number of failure messages are possible during the Power-Up Self Test sequence.
Almost all of the messages will be in a form similar to the one shown below:

LraTy A v £ T
Pt aRK R 0 U

— In this example, Diagnostic 20 (Low Frequency Input, 500} Verification: 35 MHz) has failed,
indicating a possible problem in the A2 Low Frequency Input Assembly.

3-153. f any test during the Power-Up sequence fails, the “FAIL" message will remain until the
user presses the RESET/LOCAL key. At that point, the next test is executed {if possible). By
pressing the RESET/LOCAL key, most failures can be bypassed to allow the counter to proceed
with the Power-Up test sequence. When the last test is complete, the counter will proceed to the
normal operation mode, if possible.

3-154. Refer to Section Vi, Service, for troubleshooting information if a “FAIL” message appears
during the Power-Up sequence.,

3-25
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3-155. Error Messages

3-156. Under certain conditions, the counter will display a message indicating that an internal
error condition exists during normal instrument operation. These errors are detected by the
counter and identified by one of the four numbered Error Messages listed in Table 3-5,

Table 3-5. HP 53508/51B/52B Error Messages

Error 1 HP-IB interface not installed
frror 2 Internal HP-IB interface error
Error 3 Input number out of range
Error 4 HP-IB command syntax error

3-157, FError Display Examples

eRor . P~ TH NOT IN { EFRROR

ERROR 2: T8 o ERRO

ERROR 3: T OF RANGE 4 ERROP

ERROR 4: SYNTHX Y OERROR
3-158,

Numbered errors may be cleared by pressing the front panel RESET/LOCAL key,
switching the counter to STBY then back to ON, or over the HP-IB using the device dependent
commands “RESET”, “CLR” or “INIT”, or the device independent commands “DCL" or “SDC"".

3-159. Overflow Warning

3-160. If an entered offset or scale value combined with the input frequency causes an overflow
in the microprocessor’s calculated results, the counter will display:

MATH OV ERFLOW

3-161.  An "OVERFLOW" warning is cleared by removing the cause: changing the offset or scale
value, or lowering the input frequency.
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3-162. OPERATING PROCEDURES
3-163. [Introduction

3-164. The following paragraphs provide detailed operating information and instructional
procedures for each major functional mode of the HP 5350B/51B/52B. Within each specific
measurement mode, a considerable amount of flexibility is present for both the type of input
signal and measurement technique. These operating guidelines should assist in making the most
useful and accurate measurements possible.

3-165. For further information on operating the HP 5350B/51B/52B, refer to the following
paragraphs in this section:

a. Overall description of the performance capabilities and functions of the HP 53508/51B/52B,
paragraph 3-4, Operating Characteristics.

b. Detailed description of the operation and function of each front panel key; and of the front
panel display and annunciators, paragraph 3-64, Front Panel Features.

c. Detailed description of the operation and function of each rear panel control and
connector, paragraph 3-116, Rear Panel Features.

3-166. The operating procedures have been organized into the following categories for ease of
reference:

a. Measurement Modes, paragraph 3-175.

b. Measurement Modifiers, paragraph 3-183,

¢. Math Functions, paragraph 3-192.

d. HP-IB, paragraph 3-200.

e. Diagnostic Functions (including Auxiliary Functions), paragraph 3-204.

3-167. Each operating procedure shows the key (or key sequence, as necessary) to be pressed to
perform the desired function, and the resultant display. A brief description of the effect of each
function is given, and the allowable range for any parameter values are described, if applicable.
The Power-up default conditions for each function are also given, with the term “Power-up’
referring to connecting ac power to the instrument and then turning it on, as distinct from
“Standby”’, which assumes that ac power is continuously connected.

3-168. If the POWER switch is turned from ON to STBY, and then back to ON, the counter will
retain the setup conditions which were active before the POWER switch was toggled. The only
exceptions to this are the HP-IB interface, which is cleared, and the diagnostic mode, which will
default to its power-up conditions: DIAG 1, OFF. Refer to Table 3-2 for a list of ali Power-up
default and Standby conditions.

3-169. Most of the procedures include an example of a typical display for the operation being
described, Some multi-key procedures show examples of displays that will occur at certain points
in the indicated key sequence. The actual contents of each function display will depend on the
function in progress, and on the frequency being measured.

3-27
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3-170. The HP 5350B/518/528B has four basic measurement modes:
Automatic (INPUT 1, 500 MHz-MAX GHz)
Manual {INPUT 1, 560 MHz-MAX GHz)
Low Frequency 500 (INPUT 2, 10 MHz-525 MHz)
Low Frequency TM (INPUT 2, 10 Hz-80 MHz)

NOTE

i

MAX = 20 GHz (5350B)
26.5 GHz (5351B)

40 GHz (53528)

H

i

3-171. When first powered-up, the instrument comes on in the Auto mode. if the counter is
turned on from Standby, the measurement mode will be whatever was previously set. To change
to any other measurement mode, press the corresponding key. Pressing the key for the currently
selected mode will have no effect.

3-172.  Using certain functions, such as Offset or Scale, may involve the entry of numeric data
using the Function/Data keys. Other functions allow selection of their parameter values froma
specific range using the INC {increment) and DEC (decrement) keys, such as Sample Rate and
Resolution. Still other functions simply toggle, such as the Smooth function. If the user should
attempt to enter the incorrect type of data as afunction parameter value, the counter will display
one of the following messages to indicate the type of data entry required:
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3-173. M data entry is attempted for a toggle function, the counter will display:
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OPERATING PROCEDURES

[\ 3-174. PRELIMINARY PROCEDURES

1. On rear panel:

a. Check to see that the ac power module has the proper fuse installed: 1.0A time delay
{slow-blow) for 100/120-volt operation, 0.5A time-delay (slow-blow) for 220/240- volt
operation. Check that the position of the pc line voltage selector card is set for the
correct voltage. (Refer to paragraph 2-5, Preparation for Use, and to associated
warnings and cautions in Section Il of this manual for detailed instructions.)

b. For remote operation, refer to paragraph 3-225 for an explanation of HP-1B
programming, and Table 3-8 for information on setting the HP-IB address switch on
the rear panel.

¢. Insert the three-conductor power cable (W1) into the ac power module of the HP
53508/51B/52B, and insert the mains plug of the power cable into a power outlet
equipped with a protective earth ground.

2. On front panel:

a. With the POWER switch set to STBY, the red LED next to the POWER switch should light
when ac power is applied.

b. Set the POWER switch to ON; the red LED should go out.

N\ CAUTION

Do not exceed +25 dBm (peak) input power (or 4V dc) at the
INPUT 1 connector (500 MHz-MAX GHz), Damage to the internal
sampler may occur.

An overload indication may appear on the front panel display
under high input signal conditions. A power meter or similar
device must be used {0 ensure that the input signal level does not
exceed INPUT 1 specifications. DO NOT DEPEND ON THE
OVERLOAD INDICATION FOR THIS PURPOSE.

g CAUTION

The INPUT 2 BNC connector (16 Hz-525 MHz) is fuse-protected

from input levels which exceed the specified damage level of
5.5V rms (+28 dBm).

3. Connect input signal to the appropriate input connector according to the frequency
requirements (INPUT 1 N-type connector for 500 MHz-20 GHz [APC 3.5 connector for 500
MHz-26.5 GHz and 500 MHz-40 GHz], INPUT 2 BNC-type connector for 10 Hz-525 MHz.)

4. Forinputsignals connected to the INPUT 2 (BNC) connector, press the 5002 or the 1M{) front
panel key as required. Pressing one of the INPUT 2 keys disables the INPUT 1 circuitry.

5. Refer to the following paragraphs for details on setting the sample rate, resolution, and
other measurement modifiers and functions.

3-29
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OPERATING PROCEDURES

3-175. MEASUREMENT MODES

3-176. Power-up Default Values:

Auto - ON
Manual - OFF
Manual CF - 1 GHz

Low Frequency, 500} - OFF
Ltow Frequency, 1M - QFF

3-177. Actomatic Measurement Mode (AUTO):

Example: Automatic measurement of 1.000 000 000 GHz.

AZQ l Ghiz | M-z I e [ Hz |
Press: D | CACATA  TACALA AR
I AL ANANEE ANALANES A )RR

(AUTO annunciator goes on}

Effect: Turns ON Automatic Measurement Mode (INPUT 1, 500 MHz-MAX GHz). To exit
this mode, press one of the other measurement mode keys; pressing the AUTO key a second
time has no effect. The instrument powers-up in this mode.

Parameter Value Range: ON function only.

3-178. Manual Measurement Mode (MANUAL):

Example: Turn on Manual Mode, Manual CF set to last Auto measurement of 1.200 000 000
GHz.

MANUAL | GHz 1 Mlz ’ kiHz l Hz |
: 1A i REATA A REd i
Press D A8 DaE aad MANUARL

(displays new CF momentarily, then returns to measurement display; MAN annunciator
goes on}

Effect: Turns ON Manual Measurement Maode (INPUT 1, 500 MHz-MAX GHz), and sets
Manual Center Frequency (CF) to value of last Auto measurement. To exit this mode, press

one of the other measurement mode keys; pressing the MANUAL key a second time has no
effect.

Parameter Value Range: Last Auto measurement value must be within 500 MHz-33 GHz
{500 MHz-43 GHz, 5352B]. If last Auto measurement is invalid, the Manual CF remains at the
previous setting.
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3-179. Set Manual Center Frequency:

Example: Set Manual CF to 12.3 GHz,

SET/ ENTER MANUAL

Press: [

i Gz l Mz I kHz E Mz !

2 308 MANLIAL
SET/ ENTER
i GHz i MHz { itz ' Hz i

i 308 B0 B00 MHANUARL

(displays new CF momentarily, then returns to measurement display; MAN annunciator
goes on)

Effect: Sets Manual Center Frequency, turns ON Manual Measurement Mode (INPUT 1,
500 MHz-MAX GHz). Instrument begins to count using new Center Frequency. To exit this
mode, press one of the other measurement mode keys.

Parameter Value Range: 500 MHz-33 GHz [500 MHz-43 GHz, 5352B]. If no Manual CF value
is entered, the CF remains the last entered value, or defaults to 1 GHz. The CF must be no

more than 20 MHz from the frequency to be measured {within 3 MHz for frequencies below
1 GHz).

3-180. Set Manual Center Frequency to Last Measured Frequency:

Example: Set Manual CF to fast measured frequency of 850 MHz.

SET / ENTER

SET / ENTER

Press: C:j (new CF entered, counter begins manual measurement)

Effect: Sers Manual CF to value of last measurement, and turns ON Manual Measurement
Mode {INPUT 1, 500 MHz-MAX GHz), Instrument begins to count using new Center
Frequency. To exit this mode, press one of the other measurement mode keys.

Parameter Value Range: Last measurement value must be within 500 MHz-33 GHz [500
MHz-43 GHz, 5352B]. If last measurement is invalid, the Manual CF will remain at the
previous setting.
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OPERATING PROCEDURES

3-181. Low Frequency, 500} Measurement Mode:

Example: Measure 325.000 000 MHz.

500

Press: D

' GHz ‘ MHz E kHz 1

Mz
3 £, TACAra CRAATA
o 3 WIMIEy  lilic)

{5001 annunciator goes on)
Effect: Turns ON Low Frequency, 500 Measurement Mode (INPUT 2,10 MHz-525 MHz). To
exit this mode, press one of the other measurement mode keys; pressing the 500 key a

second time has no effect.

Parameter Value Range: ON function only.

3-182. Low Frequency, TM{) Measurement Mode:

Example: Measure 50.000 kHz.

1M

Press: D

1 GHz l MHz t KHz 1 Pz I

_0A TATATA
DRLE NI A AL A

{TMA annunciator goes on)
Effect: Turns ON Low Frequency, TM{} measurement Mode (INPUT 2, 10 Hz-80 MHz). To
exit this mode, press one of the other measurement mode keys; pressing the 1M key a
second time has no effect.

Parameter Value Range: ON function only.
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3-183. MEASUREMENT MODIFIERS
3-184. Power-up Default Values:

Resolution - 1Hz
High Resolution - OFF
Sample Rate - FAST
Trigger - Not Applicable

FM Rate/Track NORMAL

1

3-185. Resolution:

Example: Display current resolution of 10 kHz, for measurement of 50.00 MHz.

Press: 4n HESOLUTION 8

)
t MH ¥

kHz l
A TAFATA T l%
Ky iRy i1

Hz i
xx PESOL

[

Bl &

tdisplays current resolution)

GHz t MHz ! kHz l Hz !

LUA TACA
IZJEJ f!.JJLJ%

{measurement at 10 kHz resolution)
Effect: Displays current resolution setting as long as RESOLUTION key is held down.
Parameter value range: Display function.
Note: When a group of three digits in the display is suppressed due to the resolution

setting, all three digits are blanked. If only one or two digits in a three digit group are
suppressed, the suppressed digits are replaced with asterisks %
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OPERATING PROCEDURES

€3 RESOLUTION

) O3

SEY / ENTER

Set Resolution
Example: Change resolution from 1 Hz to 1 MHz. Counter is assumed to be measuring

1.234567890 GHz.

0
o
@
pud

o,

Press:

Operation and Programming
3-186.

HP 5350B/5351B/53528

. "—
L
-
i

(o
eorPm

-

-

D

N

M
bz

b A4
*
kiz

{begins counting with 1 MHz resolution)
T Hz to 1 MHz, in decade steps.

GHz

SET/ ENTER
Effect: Sets the resolution for INPUT T or INPUT 2 measurements,

Parameter Value Range:

Press:
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3-187. High Resolution:

Example: Turn on High Resolution while making a TMQ {INPUT 2) measurement of 5000
000.000 Hz, then turn High Resolution off.

HIGH RESOL
T I IR
Press: D ;"‘J,S,J"’g REJLJL. Lif
{displays message momentarily; HIGH RESOL annunciator goes on)

Gz E Mz E kiHz ! Hz ‘

= AR TAFATR
Yo e s X

{measurement with High Resolution in effect)

HiGH RESOL

. LATi 1. M
e () MIGH RESOL OFF
(displays message momentarily; HIGH RE3OL annunciator goes off}

Effect: Turns High Resolution function ON and OFF. Displays “HIGH RESOL ON” (or off)
message as long as HIGH RESOL key is held down. The high resolution measurement begins
(or stops) as soon as the key is released.

Parameter Value Range: Toggle function only.

Mote: The High Resolution function can only be applied to INPUT 2, TM() impedance
measurements (10 Hz-80 MHz}, in which case it takes precedence over the current
resolution setting. The Smooth function takes precedence over the High Resolution

function.

The higher resolution obtained using this function depends on the input frequency, as
shown in Table 3-6 (where Fin = input frequency to INPUT 2).

Table 3-6. High Resolution Displays

Frequency Range Resolution Display Example

e I ome w1
80 MHz = Fin 2 10 MHz | 1Hz S pRg aan
10 MHz > Fin 2 1MHz | 0.1Hz P 50RG D00 Oxx
1MHz > Fin 2 0.1 MHz | 0.01 Hz G0 Qag Do
0.1 MHz > Fin 2 10 Hz 0.001 Hz 5 G080 289
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3-188. Sample Rate:

Example: Display sample rate setting of 1.0 seconds.

48 SAMPLE RATE #p

Press: D

™ Tl CrITT T MO -
HOL D% -FRST SMPL R

Effect: Display current sample rate setting as long as SAMPLE RATE key is held down.

~ Parameter Value Range: Display function.

Note: The Sample Rate function sets the dead time between measurements. Total
measurement time, or repetition rate, is affected by the measurement mode and other
functions, as well as the input frequency.
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3-189. Set Sample Rate:

Example: Change sample rate from FAST to HOLD.

SEY /ENTESR 48 BAMPLE RATE @

T oot ce oe ce oo o ae T Tl
H . AF7 93’-H.,.:H JHP;
(displays current sample rate)
TH
Press: (press key 7 times, or hold key down)
Ry ETEAT T T hdln
LD 2 -FAST SMP)
{0.5 sec.)
I v e e e e e MW L THMITT T RALN
FLi 4 ¥o--FHST O SMPL
(1.0 sec.}
LAV T, ... ¥ L DB TonAl
SHITEHE % FHST O SMPL
(1.5 sec.)
F T Y LT TRAL
r{i,_iimil" o "x’%" R l'-%,:f‘ “:HHJL.
{3.0 sec.)
iy ™ CIT 7T TnLH
’";L_!L, _:J" "%" st "r !:g e -t ﬂ’JL
{5.0 sec.)
o T O . O i i I WO A ¥ 1 g
SHIHHEE ol S
(10.0 sec.)
i I I U 1 W I i A i V.
HLJL....U"g ! :'L,sa ,:usp
{HOLD annunciator goes on)
SET /7 ENTER
}__ff”}l Y RIT L ...,
Ll 48 .4 PML]
{no measurement until triggered)
Effect: Sets sample rate for INPUT 1 and INPUT 2 measurements.

Parameter Value Range:
seconds, 10.0 seconds, Hold.

ry
L™
-

-
-~

R
n...!

P
"m-
-

Fast, 0.5 seconds, 1.0 seconds, 1.5 seconds, 3.0 seconds, 5.0
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3-190. Trigger:

Example: Trigger and hold a measurement of 25.000 000 MHz,

Ll X PO
HO L L. ..Lf AN
{sample rate set to “HOLD"”, first measurement not yet triggered)
THIGGER

Press: D

i GHz ! M-z i bz ' Hz l
S TAGATA SRiralka
e wd  MIMRRY I IE]
{measurement taken and held, “HOLD"” annunciator remains on)

Effect: If sample rate is set to Hold, triggers a measurement.

Parameter Value Range: None.

3-191. Set FM Rate/Track:

FiM AATE/TRACK
. P I R il |V e
Press: () Lt FM ORATE
{displays message momentarily, then returns to measurement display;
LOW annunciator on, FM NORM and TRACK annunciators off)

FMBAYE/ TRACK
Press: () FR5T REL/ TRARLCK

(displays message momentarily, then returns to measurement display;
TRACK annunciator on, FM NORM and LOW annunciators off)

FMRATE/TRACK
: NI AL ™ A T
Press D NOFRMAL FM RATE
(displays message momentarily, then returns to measurement display;
FM NORM annunciator on, LOW and TRACK annunciators off)

Effect: Sets FM Rate/Track function to Low Rate, Track, or Normal Rate.

Parameter Value Range: Three-way toggle function.

Note: This function applies only to measurements in Auto mode (INPUT 1, 500 MHz-MAX

GHz).
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3-192. MATH FUNCTIONS
3-193.  Power-up Default Values:

Offset - OFF, 0 Hz
Scale - OFF, 1.000
Smooth -~ OFF

3-194. Offset:

Example: Turn on Offset function to apply current offset value of -50 MHz to measurement

of 200 MHz.
QFFSET
Press: D
l GHz 1 [t x P4 i bz l Hr l

LILLTR O FArATH  TA :

ik l”!l"w LT
Sy sduy wrs

i
A ] F’ P ¥ sy
(displays current offset momentarily; OFFSET annunciator goes on)

I GHz ‘ MHz 5 kidz i Mz |

{E2FA TAGATA  TATA
VA A A TA !IH/

..
Ll
=
sl

{200 MHz measurement with -50 MHz offset applied}
Effect: Turns Offset function ON and OFF. When turned ON, current offset is displayed.
When key is released, display shows the sum of the current measurement plus the offset.

Press the key a second time to turn the Offset function back to OFF.

Parameter Value Range: Toggle function.
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3-195. Set Offset Frequency

Example: Change offset value from 1.619 GHz to ~35.5 MHz, and apply offset to 600 MHz

measurement,
SET / ENTER QFESET
Press: L ] [ )
! Ghiz I MHz ; kHz E Hz i
D0 (03 Tarara Talraia v v
Coby i A Y OFFSET

(displays current offset value)

GO - (W] - (] - (G] - (] : (O
| . |

’ GHz MHz i kHz i 4
S ¥ W ol i vl
j._- o} L F R I

SET /ENTER

l Chz Hz j

%
I
N

M-z l

we AL.  LCTVAA FAVArA TV EDT
UL R P U2 Y A B AR 3 TN B U A M {

{displays new offset momentarily,
then measurement begins with offset applied;
OFFSET annunciator goes on)

t Miiz ; kHz l Hz i
I W T I o | 'IH'FIFT?

oy
4
by

oy

]
D E I N VX 2 A A A
{600 MHz measurement with -35.5 MHz offset applied)

Effect: Sets Offsetvalue, and turns ON the Offset function. To turn OFF the Offset function,
press the OFFSET key again.

Parameter Value Range: 0 Hz to £999.999999999 GHz.

Note: When entering an offset value, the sign may be changed at any point in the key
. sequence using the sign (+) key.

3-40



HP 5350B/53518B/5352B
Operation and Programming

OPERATING PROCEDURES

3-196. Set Ofiset Value to Last Frequency:

Example: Change offset from current value of ~35.5 MHz to negated last measurement
value of 200.000 000 MHz.

SET / ENTER

e () (]

! GHz l

Mz | kidz ‘ Mz l
AL, LTArA TALATR .
- 4% Lid Bvs OFF

Fﬁ
-~

tdisplays current offset)

Press:

l GHz I MHz l kiHz I Hz l
fAFA Farara Vvarara me Ly
-2Ug AUy aaya OFFSE

i
-...g

(displays negated value of last measurement)

SEY 7/ ENTER

! GHz * MHz Kz Hz i

A
Ki

(displays measurement with offset applied; OFFSET annunciator goes on)

Effect: Sets Offset value to last measured frequency, and turns ON the Offset function. To
turn OFF the Offset function, press the OFFSET key again.

Parameter Yalue Range: Last measured frequency must be within 0 Hz to £999.999999999
GHz.
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3-197. Scale:

Example: Apply current scale factor of 1.5 to 600 MHz measurement.

S0ALE
Press: D
I Grriz ! MHz Kbz i Hz |
I FAfR Y/ o
il SCHL
(displays current scale factor)
GHz ! MHz ; kHz i Hz !

gi"ﬂs‘”ﬁ FRATATA TAGATA
AL AN A AL A AALR
(measurement with scale factor applied; SCALE annunciator goes on)
Effect: Turns Scale function ON and OFF. When turned ON, current scale factor is
displayed. When key is released, display shows product of the current input signal

measurement muitiplied by the scale factor.

Parameter Value Range: Toggle function.
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3-198. Set Scale Value:

Example: Change scale from 1.5 to -0.001 for 600 MHz measurement.
SET/ ENTER _
S ans] - (] -

l GHz I MHz

SET / ENTER

i GHz I MHz ‘ Kz ‘ Hz 1

,,?_'l"r’ll"ﬂ CATATA
LILSES RIS

(measurement with scale factor applied; SCALE annunciator goes on)

Effect: Sets scale value, and turns ON the Scale function. To turn the Scale function OFF,
press the SCALE key again.

Parameter Value Range: *0.0001 to £9999 (except 0; if 0 is entered, scale value defaults to
+1L :

MNote: When entering a scale factor, the sign may be changed at any point in the key
sequence using the sign (1) key.

3-199. Smooth:

M ™

Press: D (SMOOTH annunciator goes on)

Eifect: Turns Smooth function ON or OFF. Input frequency is averaged, and unstable digits
in the display are masked with asterisks or with blanks, similar to Resolution display.

Parameter Yalue Range: Toggle function only.
Mote: The number of masked digits in a Smooth display will vary continuously, depending

on the stability of the source. Refer to the Resolution procedure for examples of the various
possible Smooth displays.
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3-200. HP-IB
3-201. Power-up Default Values:
HP-IB Address - HP-i1B rear panel switch setting (AT151)
NOTE
The rear panel switch is read only after completion of all power-

up self tests. The HP-1B address will be 00 untii all power-up tests
are completed and HP-IB initialization has occurred.

3-202. HP-IB Address:
Example: Display current HP-IB address of 14.

HP-iB ADDRESS

Press: Cj
i HP- I3

Effect: Displays current HP-1B address momentarily, then returns to measurement display.
Parameter Value Range: Display function.

MWote: If the current instrument address is 7317, the display is:

(TALK annunciator on)
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3-203. Set HP-1B Address:
Example: Change HP-1B address from 14 to 27.

SET / ENTER HP-iB ADDRESS

- 5SS @O EC

27 HP-13

SET /ENTER

Press: E:j (new address entered, counter returns to measurement display)

Effect: Sets HP-1B address. This address will be saved if the counter is switched to STBY. Hac
power is removed from the instrument, and then reapplied, the HP-IB address will be
determined by the switch settings of the rear panel HP-IB address switch (A1151) after all
power-up self tests are completed. No exit procedure is required for this mode, as the
counter will automatically return to its previous status after the HP-1B address has been
entered.

Parameter Value Range: 0 to 30 (31 = TALK ONLY),

MNote: Be sure that the instrument address is not set to the same address as that of the
controller. Typical HP controliers use address “21” as a preset address, thus the use of
address 217 as the HP 5350B/51B/52B address code should be avoided,

When the HP-IB address s set to 31, the interface addresses itself to TALK, and will
continuously handshake measurements over the bus. To escape the TALK ONLY mode, the
user must change the address and cycie the POWER switch.
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3-204. DIAGNOSTIC FUNCTIONS
3-205. Power-up Default Values:
Diagnostics - DIAG 1, OFF

3-206. When using the diagnostic functions, many different types of messages are possible. In
the following paragraphs, only PASS messages are shown. Refer to Section VIII, Service, for
descriptions of the various FAIL messages.

3-207. Most diagnostic functions can be exited by pressing the DIAGNOSTICS key or the
RESET/LOCAL key. However, certain diagnostics require special exit procedures, as described in
paragraph 3-212.

3-208. Self Check:

SELF CHECK

Press: D

arav 1 AL TArArR TAw w il F'_"
I R | ol MIEHIELD I A A g

{displays Pass or Fail message)
Effect: Turns ON Self Check routine. If Self Check passes, the pass message will be displayed
briefly, and then the counter returns automatically to its previous measurement mode.
However, if Self Check fails, the RESET/LOCAL key must be pressed to bypass any failures,
and to exit the Self Check function.
Parameter Value Range: None.

3-209. Diagnostics:

Example: Turn ON current Diagnostic function {Diag 20 Low Frequency 500 Verification: 35
MHz:.

48 DIAGNOSTICS &
Press:

— i
--e»c-..g

g
A
et
-

.

2,

O RAVATAR fAww IO )]
VLIS S AN A U A P Al

{displays Pass or Fail message)
Effect: Turns current diagnostic function ON or OFF.

Parameter Value Range: Toggle function.

Note: Diag 97 (IF 175 MHz Filter Adjust), Diag 98 (Keyboard Lockout}, and Diag 99 (Display
Lockout) cannot be entered by pressing the DIAGNOSTICS key. The diagnostic number is
not retained by the counter after one of these diagnostics has been exited; instead, the
diagnostic number automatically defaults to 1.




HP 5350B/5351B/53528
Operation and Programming

OPERATING PROCEDURES

3-210. Set Diagnostic Number:

Exampile: Change Diagnostic number from 1 (Self Testi to 60 (If Verification: 35 MHz;
Disable INPUT 1 and i), and turn Diagnostic function ON,

SEY/ ENTER 49 DIAGNOSTICS @

e (0 (0 @O0 @CD

[l /I Tl v ¥
Cawy a1
SET 7 ENTER
T TIETOATArA Miww DI T
FIr Ly b TR Y7 N 0 S o S I o 1K |

idisplays Pass or Fall message)
Effect: Sets diagnostic test number and turns ON diagnostic mode.

Parameter Value Range: 110 99. If an invalid diagnostic number is entered, the counter will
display a "NOT AVAILABLE message.

3-211. Move to Next Diagnostic:

Example: Change Diagnostic number trom 30 (MRC Channel A Verification; 10 MHz
Timebase! to 32 (Interpolator Checkt.

SEY /ENTER « RIAGNOSTICS Q . SEY / ENTER
Press: } 1 3 D I i [ ]
LA v I I I Y
[ A T | I | if i 3

{Counter displays Pass or Fail message)

Effect: Sets diagnostic function number to next higher or lower number, and proceeds to
execute that test,

Parameter Value Hange: 1 10 96, /f the user increments or decrements 10 an invalid
diagnostic number, the counter willdisplay a "NOT AVAILABLE message until the user has
moved to a valid number. (Note that Diag 97, Diag 98, and Diag 99 cannot be enabled using
the arrow keys.
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3-212, Special Diagnostic Exit Procedures

3-213.  Most diagnostic functions can be exited by pressing the DIAGNOSTICS key or the
RESET/LOCAL key. Some diagnostics require special exit procedures, as follows:

a.

To exit from a Diag 1 failure, press the DIAGNOSTICS key; pressing the RESET/LOCAL key
will only scroll through the tests.

To exit Diag 51 (LO Synthesizer Verification - User-Entered Frequency) or Diag 70
(Keyboard Test), press the RESET/LOCAL key; the DIAGNOSTICS, INCREMENT, and
DECREMENT keys cannot be used to exit.

The only way to exit from Diag 97 {IF 175 MHz Filter Adjust) is to switch the counter to STBY,
When the counter is powered-up again, the Diagnostic number defaults to 1.

The only way to exit Diag 98 (Keyboard Lockout), and Diag 99 (Display Lockout) is by
entering a special key sequence (7, 4, 0, RESET/LOCAL), or by removing ac power to the
instrument. After exiting Diag 98 or 99, the diagnostic number defaults to 1.

When pressing the special key sequence to exit Diag 98 or 99, the operator should allow a
short amount of time (about 1to 2 seconds; to elapse between each key press. Pressing the
keys too quickly prevents the counter from responding properly to each key in the
sequence, causing the counter to remain in the diagnostic mode.
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3-214. AUXILIARY FUNCTIONS

3-215. Eight of the front panel diagnostics, Diag 2 through 9, are referred to as auxiliary
functions. When an auxiliary function is activated, the counter continues to carry out a normal
measurement cycle, but does not display the measured input frequency. Instead, each auxiliary
function causes the counter to display a particular measurement parameter used to compute the
measured input frequency. The following paragraphs contain brief descriptions of the auxiliary
functions. Unless otherwise noted, a given auxiliary function will display a measurement
parameter for either an INPUT 1 or INPUT 2 measurement.

3-216. The auxiliary functions are selected using the Diagnostic Function operating procedures
beginning at paragraph 3-209. When the counter is in the auxiliary function mode, it does not
display a pass or fail message, but displays only the measurement parameter. The contents of each
auxiliary function display depend on the particular parameter involved. During any auxiliary
function display,-an overload condition, if present, will be indicated by the letters "OVLD"
replacing a portion of the display. Refer to Section VIII, Service, for detailed descriptions of all
diagnostics, including auxiliary functions, and for information on the various measurement
parameters displayed.

3-217. Display IF

: I LA TATATA FTAVR L4031 T TA
Diag 22 47" Pl AN AVALA ¢ .g&;}l Al L{JE

Effect: The counter will display the value of the IF, showing one digit greater than the
chosen resclution (two digits for 1Hz). The chosen resolution and sample rate will affect the
display, and also the Smooth function, if enabled. The IF will be displayed only when the
counter is set to INPUT 1; when set to INPUT 2, the counter will display the low frequency
measurement.

3-218. Display MRC E & T Register Contents

§ 7 T TUATA I T3V A
i e At

Effect: The counter wiil display the contents of the MRC Events (E} and Time (T) registers,
including overflow. The chosen resolution will affect the contents of the Time register (gate
time}, but the selected sample rate will not affect register contents. Math functions, if
enabled, also have no effect. The T register portion of the display includes the fraction {in
decimal form) calculated from the interpolator data.

e

I
N
o
i
N

Diag 3. - f

[N
N
N
N
-

3-219. Display LO (Synthesizer) Frequency

.f.
-
of
=
=l

Diag 4: L L} --f -

wern e

)

"o

A A
i

|
-

o

Effect; Displays the current vaiue of the LO frequency. in Auto mode, the LO value is
displayed only when a measurement is in progress, not during signal acquisition or LO
sweep. In Manual mode, the display of the LO value will be stable. If the counter is switched
to INPUT 2, the last LO value from either of the INPUT 1 modes (Aute or Manual) will
appear.

Iy

e
MH If

=

=
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3-220. Display Harmonic Number (integer) and Sideband

—_— v = T T I -
Diags:  HHFM 4 Lol DIRLG %

Effect: Displays the value of the harmonic number (N}, along with the sideband location of
the input frequency (USB = upper sideband, L$B = lower sideband} with respectto N LO. If
the instrument is in Auto or Manual mode, the display will only change when a new
harmonic number has been determined. In INPUT 2, the harmonic number will be 0, and
“USB” will be displayed.

3-221. Display Harmonic Number {fraction) and Sideband

. 18573 iwlw e il
oiag 6 HFFM Y L583  DIRL 86

Eifect: Displays the value of the harmonic number (N) to .01 accuracy, along with the
sideband information (refer to Diag 5 description). When the counter is in Manual mode,
the fractional value of N will be the same as the integer value. This auxiliary function can be
used to see if FM on the input signal is affecting the measurement.

3-222. Display interpolator Short Calibration

| T -~ i P Tt -~ T 7
Diag 7: ‘344 | ML i IS ITHRLG O

Effect: The Interpolator Start and Stop counts are displayed for the short MRC calibration
mode, The Start and Stop values should be within %20 counts of each other, with a typical
calibration count falling in the approximate range of 100-130. The Short calibration values
should aiways be fess than the values displayed by Diag 8 (Interpolator Long Calibration).

3-223. Display Interpolator Long Calibration

: T W T e el v ¥ TICAL TR OTIT O M
Diag 8:  y_ g 47Mi3 1 rFiL ;;fng,,u;;’f _,:fwr j_f;'r‘f,:f ng_rB

Effect: The Interpolator Start and Stop counts are displayed for the long MRC calibration
mode. The Start and Stop values should be within =20 counts of each other, with a typical
calibration count falling in the approximate range of 290-310. The long calibration values
should always be greater than the values displayed by Diag 7 (Interpolator Short
Calibration),

3-224. Display Interpolator Measurement

Diag 9:

Effect: The Interpolator Start and Stop counts are displayed for the current measurement.
The Start value (the three digits to the left; should fall within the range of the Start values
displayed by the Short Calibration {Diag 7} and Long Calibration (Diag 8) functions
described above, Similarly, the Stop value (the three digits to the right) should fall within the
range of the Stop values displayed by Diag 7 and Diag 8.
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3-225. REMOTE PROGRAMMING VIA THE HP-I1B.

3-226. Introduction

3-227. The HP 5350B/51B/52B Microwave Frequency Counter is compatible with the Hewlett-
Packard Interface Bus (HP-IB). The MP-IB interface is installed as standard equipment and allows
the instrument to respond to remote control instructions and output measurement data via the
HP-1B. At the simplest level, the HP 5350B/51B/52B can output data in the “talk only” mode to
another device, such as a printer. In more sophisticated systems, a computing controller can
remotely program the counter to perform a specific type of measurement, trigger the
measurement, and collect the results.

NOTE

HP.IB is Hewlett-Packard’s implementation of IEEE Std. 488-1978,
“Srandard Digital Interface for Programming Instrumentation”,

3-228. To remotely program the counter, the operator must be familiar with the selected
controller, the configured interface, and the local operation and functional capabilities of the HP
53508B/51B/52B. Typical controllers for the HP-1B are the 9825A/B, 9826A, 9835A, 9836A, 9816A,
9845A, or HP-85. The following manuals should provide useful background information:

Hewlett-Packard 85 Owner’s Manual and Programming Guide
Hewlett-Packard 85 Advanced Programming ROM Owner’s Manual
Hewlett-Packard 9825A Operating and Programming Reference Manual
Hewlett-Packard 9825A 170 Control Reference Manual
Hewlett-Packard 98258 Manual Kit

Hewlett-Packard 9826A BASIC Manual Set

Hewlett-Packard 9835A/B Operating and Programming Manual
Hewlett-Packard 9845A Operating and Programming Guide
Condensed Description of the Hewlett-Packard Interface Bus
Tutorial Description of the Hewlett-Packard Interface Bus
Hewlett-Packard Series 200 Basic Interfacing Techniques

3-229, HP-1B Description

3-230. The Hewlett-Packard Interface Bus (MP-IB) is a high speed parallel interface bus. All
devices on the bus are capable of being addressed at one time. However, only one device may
respond at a time, The controller is used to command a specific device to respond, and maintain
the flow of data and interface functions.

3-231. The HP-1B system uses a party-line structure {devices share signal lines). A maximum of 15
devices may be connected in an HP-1B system, in virtually any configuration desired. There must
be an uninterrupted path to every device operating on the bus. Sixteen signal lines and eight
control lines are used to interconnect devices in parallel arrangement and maintain an orderly
flow of device and interface related information.
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3-232. Interface System Terms

3-233. The following paragraphs define terms and concepts used to describe HP-IB system
operations,

a. Address: Each device on the interface is assigned an address. The address is used to specify
which device will receive information or send information.

b. Byte: A byte is a unit of information consisting of eight binary digits called bits.
c. Device: Any instrument or unit that is HP-IB compatible is called a device.

d. Device Independent Command: A command predefined by the interface standard to have
a specified bit pattern and resulting action.

e. Device Dependent Command: A command that is specific to a particular instrument or
family of instruments, which is not predefined by the interface standard. Device dependent
commands are usually sent as ASCIH strings of characters.

f.  Polling: Polling is a process typically used by a controller to locate a device that requires
service from the controller. There are two types of polling, Serial Poll and Parallel Poll:

1. Serial Poll: When the controller executes a serial poll, the addressed device sends one
byte of operational information called a status byte. If more than one device on the
interface is capable of requesting service, each device on the interface must be polled
until the device that requested service is located.

2. Parallel Poll: The HP 5350B/51B/52B does not have parallel poll capability.
3-234. Major Interface Functions

3-235. fach device on the interface may have one or more of the following major device
capabilities: Controller, Talker, or Listener. The controller has the responsibility of controlling
interface activity, and must be equipped with the proper interface module. Controllers transmit
all device independent commands to other devices in the interface and usually have Talker and
Listener capabilities. Only one device on the interface may be the active controller at any one
time. The HP 5350B/518/52B Counter has no controlier capabilities.

3-236. Talkers are devices that have the ability to send data or device dependent commands
through the interface. Note that a talker will not actually send data or information until the
appropriate command is sent by the controlier. The HP 5350B/51B/52B Counter has Talker
capabilities. When the counter is talking on the interface, or is addressed to talk, the TLK
annunciator will turn on, In special situations, a device may be classified as a Talk Only device, and
send information to listen Only devices. Such a system has no controller. For example, the
counter can be configured to TALK ONLY and send measurementresults to a printer by setting the
HP 5350B/51B/528 HP-IB address to 31.
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3-237. Listeners are devices with capability to receive information over the interface. When the
counter is listening, or addressed ta listen, the LSN annunciator turns on. Listeners must also be
enabled by the controller to receive data or information.

3-238. Interface Capabilities

3-239. The capabilities of a device connected to the bus are specified by its interface functions.
These functions provide the means for a device to receive, process, and send messages over the
bus. Table 3-7 lists the HP-B interface functions defined by the IEEE 488-1978 standard, inciuding
the name, mnemonic, and a brief description. A subset identifier {the interface function
mnemonic followed by a number) indicates the specific HP-1B interface function capabilities of a

particular instrument. The specificinterface capabilities of the HP 5350B/51B/52B are also listed in
Table 3-7, including the complete subset identifiers. '

Table 3-7.  HP 5350B/53518/5352B HP-IB Interface Function Capabilities

Name and Description Subset Description
Mnemonic P identifier 4
Source Capability to properly SH1 The 5350B/51B/52B can
Handshake | translate a multiline generate messages.
(SH}) message.
Acceptor Capability to guarantee AH1 The 5350B/51B/528 can
Handshake | proper reception of interpret received messages.
(AH) remote multiline '
messages., _
Talker Capability to transmit 15 The 5350B/51B/528B can func-
{T) data over the bus when : tion as a talker. In addition, it
addressed. can operate as a Talk Only
instrument and will respond
to serial poll. tt will unlisten
if addressed as a talker,
Extended Tatker capability with TEO 1The 5350B/51B/52B cannot
Talker {TE} | address extension. function as an extended talker,
Listener Capability to receive data L4 The 5350B/51B/52B can func-
L) over the bus when tion as a listener. in addition,
| addressed. it will untalk if addressed as
a listener.
Extended Listener capability with LEO The 5350B/51B/52B cannot
Listener address extension, function as an extended
{LE) listener,
Service Capability permitting a SR1 The 53508/518/52B can
Requaest device to asynchronously generate a service request.
{SR) request service fram the
controtler.
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Table 3-7. HP 53508/53578/53528 HP-IB interface Function Capabilities {Continued)

f:;giii?c Description i ds:':si?é; Description
Remote/ Capability to select between RL1 The 5350B/51B/52B can
Local two sources of input infor- operate both in remote and
(RL} mation: local {front panel) local modes. In addition, it

controls) and remote {input can respond to local lockout.

information from the bus.)
Paraliel Provides capability for a PPO The 5350B/51B/52B does not
Poll device to uniquely iden- support parallel poll.
(PP tify itself if it requires ser-

vice and the controller is

requesting a response.

This capability differs from

service request in that it

requires a commitment of

the controlier to periodically

conduct a parallel poll,
Device This function allows a DC1 The 5350B/51B/52B supports
Clear device to be initialized both the Device Clear (DCL)
(DC) to a predefined state. and Selected Device Clear

($DC) commands.

Device This function permits a DT1 The 5350B/51B/52B can be
Trigger device to have its basic remotely triggered.
D7) operation initiated by

the talker on the bus,
Controller | This function permits a Co The 5350B/51B/52B cannot
(C) device to send addresses, function as a controller.

universal commands, and

addressed commands to

other devices on the

HP-IB. 1t may also include

the ability to conduct poll-

ing to determine devices

requiring service.
Drivers This code describes E1 The 5350B/51B/52B uses
{E) type of electrical drivers open-collector drivers.

used in a device.
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3-240. Mearly all controls on the counter can be programmed remotely, and data from the
measurements can be sent to the controller through the HP-1B. The HP 53508/51B/52B operates
as both a talker and a listener, as described in Table 3-7. The counter’s output format is the same
regardless of the mode (Talk Only/Addressable). The following paragraphs describe the basic
programming capability of the HP 5350B/51B/52B Microwave Counter,

TALK: The 5350B/51B/52B can be addressed to TALK by a controller or by
entering the TALK ONLY address, 31. When addressed as a Talker, the
counter will send data to other devices on the bus, This data may be the
result of a measurement, error messages, diagnostic results, etc.

LISTEN: When addressed as a Listener, the instrument will accept any number of
commands from a controller on the bus. These commands are used to
program the instrument operation.

SERVICE REQUEST: SRQ will be generated on the interface when an enabled status bitis set,
The 5350B/51B/52B has the capability to request service asynchronously
from the controller in charge of the bus. Refer to paragraphs 3-261and 3-
268 for a description of the Service Request Mask (SRQMASK) cornmand.

REMOTE/LOCAL: At power-up, the counter is under front panel (local) control. To program
: the 5350B/518/528, it must be placed in Remote. Once in Remote,
programmable functions cannot be affected by the front panel controls.
The RESET/LOCAL key may be used to manualiy return to local control
only if the Local Lockout (LLO) is off. if Local Lockout is on, the
RESET/LOCAL key isignored, and the bus command LOCAL must be sent

to disable LLO.

PARALLEL POLL: The 5350B/51B/52B does not respond to parallel poll.

DEVICE CLEAR: When a universal or selected device clear isreceived, the 5350B/51B/52B
clears any errors present, clears all input and output buffers, and resets
the hardware for a new measurement.

DEVICE TRIGGER: When a device trigger is received, the counter will start a new
measurement, if the sample rate is set to HOLD. if the sample rate is not
set to HOLD, the device trigger command is ignored.

CONTROLLER: The 5350B/51B/52B cannot be used as controller.
3-241. Front Panel Interface $tatus Annunciators

3-242. The remote status of the HP 5350B/51B/52B is indicated on the front panel by four
interface Status annunciators in the liquid crystal display. To indicate the Interface Status
function, an arrow ( ~ } appears atthe bottom of the display just above the name of one of the four
status labels on the front panel: REM, LSN, TLK, or SRQ. The REM annunciator lights to indicate
the counter is under remote control. The LSN annunciator lights to indicate the counter is
addressed to listen (receive commands). The TLK annunciator lights to indicate the counter is
addressed to talk (send data). The SRQ annunciator lights to indicate that a service request
condition exists (as determined by a set service request mask bit).
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3-243. Address Selection

3-244. To use the HP 5350B/51B/52B in an HP-IB system, the counter must be set to the desired
address, as described in Table 3-8. The ADDRESSABLE mode is used whenever a calculator or
other controller is used with the system, and the HP 5350B/51B/52B functions as a talker and a
listener. The TALK ONLY mode is used when the counter is operating under its own control (no
controller on bus) and outputting results to another device on the bus, such as a printer. in the
TALK .ONLY mode, the HP 5350B/51B/52B functions only in an output condition, and the
receiving device must be set to LISTEN ONLY.

3-245. The HP-IB address for the HP 5350B/51B/52B can be set in one of two ways: by front panel
entry or by setting the rear panel HP-IB address switch. The addressset using the rear panel switch
is a default address which the counter will be set to if ac power has been removed and then
restored to the instrument. If the counter has been switched to STBY (using the POWER switch),
the address set by front panel keyboard entry will be retained asthe HP-IB address. Refer to Table
3-8 for all possible address settings and the corresponding ASCII codes for Talk and Listen, in the
ADDRESSABLE mode and in the TALK ONLY mode.

3-246. To set or change the HP 5350B/518/52B HP-1B Address via the front panel, refer to the
front panel operating procedure for entering the HP-1B address, at paragraph 3-203.

3-246A. To avoid unintentional HP-IB address change, do not interrupt power-up sequence, i.e.
toggling STBY/ON power switch of 5350B/5351B/53528B.



HP 5350B/5351B/53528
Operation and Programming

Table 3-8. Address Selection erus '
SWITCHES
BEHIND l l As Ay
REAR PANEL “ 5
SHOWN IN NORMAL Dﬁﬂﬁ
QOPERATING POSITION. Lok Q
ADDRESS 14 SHOWN
MOTE
Select the HP-IB address from the table below and set the address switches,
SELECTED ADDRESS SWITCHES ASClHI CHARACTER ADDRESS
ADDRESS A5 Ad A3 A2 A1 LISTEMN TALK USAGE MODE
00 0 0 ] 0 0 sp @ ADDRESSABLE
2] G 0 4] ¢ 1 ! A ADDRESSABLE
G2 0 0 { 1 0 " B ADDRESSABLE
03 0 1] 0 3 1 # C ADDRESSABLE
04 4] G 1 0 g $ D ADDRESSABLE
05 Y 0 1 G 1 Y 3 ADDRESSABLE
06 ] 0 1 1 0 & F ADDRESSABLE
07 ] 0 1 1 1 ' G ADDRESSABLE
08 0 1 0 0 0 { H ADDRESSABLE
09 ) 1 0 0 1 } I ADDRESSABLE
10 G 1 0 1 4] * ] ADDRESSABLE
11 1] 1 ] 1 1 + K ADDRESSABLE
12 o 1 1 {3 G L ADDRESSABLE
13 0 1 1 G 1 - ™M ADDRESSABLE
14 a 1 1 i 0 . N ADDRISSABLE
15 1] 1 1 1 1 / [8) ADDRESSABLE
16 1 [ 0 0 0 ] P ADDRESSABLE
17 1 0] 0 4] 1 1 Q ADDRESSABLE
18 1 0 0 1 ] 2 R ADDRESSABLE
19 1 0 0 1 1 3 ) ADDRESSABLE
20 1 0 1 a 0 4 T ADDRESSABLE
See w21 1 1] 1 0 1 3 U ADDRESSABLE
Note 22 1 0 1 1 G [ v ADDRESSABLE
Below 33 1 a 1 1 1 7 W ADDRESSABLE
24 1 1 0 ¢ G 8 X ADDIRESSABLE
25 1 1 0 G 1 9 Y ADDRESSABLE
26 1 1 0 i 4} : i ADDRESSABLE
27 1 1 0 1 1 R f ADDRESSABLE
28 1 1 1 G 0 < N ADDRESSABLE
29 1 1 1 4] 1 = 1 ADDRESSABLE
30 ki 1 1 i 0 = - ADDRESSABLE
31 1 1 1 1 1 N/ A N/A TALK ONLY
Note: Be sure that the instzument address is not set to the same address as the controller. Typical HP controllers use
‘address 21" as a preset address, thus the use of address “21" as the HP 5350B/51B/52B address code should be
avoided, :

3-247. The examples used in this section assume an address setting of 14. When using a
controller such as an HP 9826A, 9836A, 9845A, or HP-B5 calculator, the controller addresses the HP
5350B/51B/52B by using select code 7, plus the instrument address. Therefore, all examples in this
manual will use the code 714 to address the HP 53508/51B/52B to talk or listen. The ASCII
characters for this same address setting are “N’" for a talk address, and " for a listen address, The
ASCIHl characters are used when the controller is an HP 9830A calculator.
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3-248. Interface Commands

3-249. The commands the counter recognizes can be separated into two classes: device
independent commands and device dependent commands. Device independent commands are
defined by the interface standard document and are the same in all instruments. These commands
are identified by a three letter mnemonic such as GTL, which represents Go to Local. Device
independent commands are sent as encoded bytes on the interface and not as ASCI| strings. Thus
these commands cannot be sent using the OUTPUT statement on the HP-85. However, many
controllers do incorporate a command of the form SEND7;CMDnnn, where nnn is the decimal
equivalent to the bit pattern corresponding to a particular device independent command. A
detailed description of Device Independent Commands begins at paragraph 3-251.

3-250. Device dependent commands are unique to the instrument and are defined by the
instrument designer. They are normally sent to an instrument as ASCIi strings. A detailed
description of Device Dependent Commands begins at paragraph 3-273.

3-251. Device Independent Commands

3-252. A list of supported independent command mnemonics, and the full name of each
command, is given in Table 3-9.

Table 3-3. Device Independent Commands

Mnemonics Command Name

ATN Attention

DCL Device Clear

EO! End Or Identify

GET Group Execute Trigger
GTL Go To Local

IFC interface Clear
LADR Listen Address n

LLO Local Lockout

MLA My Listen Address
MTA My Talk Address

NRE Not Remote Enable
NUL Null

REN Remaote Enable

5pC Selected Device Clear
5PD Serial Poll Disable

SPE Serial Poll Enable
TADnR Talk Address n

UNL Unlisten

UNT Untalk

3-253.  Abrief description of eachdeviceindependentcommand, andtheinstrument responseto
each command is listed below:

ATN  Alertsthe instrument that a device independent message is being sent, so the instrument is
ready to accept data on the data lines, and interpret it as commands.

DCL  Thiscommand clearsall errors,abortsall partially completed commands and pending send
data commands, and clears all input and output buffers.

EOI it ATNisfalse and theinstrumentis alistener, EOl acts asa message delimiter, and indicates
the last data byte of a multi-byte sequence.
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GET Il the instrument is addressed to listen, GET aborts the current measurement, and triggers
the next measurement immediately, It is equivalent to pressing the TRIGGER key.

GTL If the instrument is addressed to listen, GTL returns the instrument to {local) front panel
operation. Local Lockout is not cleared. '

IFC The instrumentuntalksandunlistens,and the interfaceinitializes to an idle state {no activity
on the bus).

LADn If n matches the instrument address, the instrument becomes a listener.

LLO  The front panel RESET/LOCAL key is disabled, if the instrument is in remote.
MLA  MLA is the listen address (LADn) that matches the instrument address,

MTA  MTA is the talker address (TADR) that matches the instrument address,

NRE  The instrument returns to ilocal) front panel operation; Local Lockout is cleared.
NUL  No effect when received by the instrument.

REN  The instrument enters the remote state, and is enabled torespond to interface commands
when addressed as a listener.

SDC I the instrument is a listener, will cause the same response as DCL.

SPD Terminates serial polling, and returns the instrument to a normal talker state, to output
device dependent data rather than status information.

SPE Establishes serial polling, and enables the instrument to send the serial poll status byte,
when addressed to talk.

TADR if n matches the instrument address, the instrument becomes a talker.

UNL  The instrument is unaddressed and terminates listening. A single device cannot be
unaddressed without unaddressing all listeners,

UNT  Unaddresses the instrument, if currently a talker, and terminates talking. Addressing
another talker on the interface automatically unaddresses any current talker.

3-254. Meta Messages

3-255. To simplify the use of the HP-1B interface, Hewlett-Packard has developed what is called
the Meta Message concept. Rather thanrequiring the user to remember allthe device independent
messages and their interactions, useful sequences of these commands have beenintegratedinto a
single command on many of HP’s controllers. For example, to clear the instrument at address 14
using the device independent commands, it is necessary to send the sequence ATN, UNL, MTA,
LAD 14, SDC. The HP-85 command, CLEAR714, sends the same sequence with no further user
interaction. This greatly simplifies the use of the interface.

3-256. Many of the meta messages implemented on the HP-85 may be sentin either of twoforms,
with addressing or without addressing. The form with addressing will normally address a particular
device to listen. For example, the command REMOTE7 will send REN without making any device a
e listener; while the command REMOTE714 will send REN, and then make the device ataddress 14 a
listener. In the following tables, the form with addressing is shown.
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3-257. Through meta messages, devices on the bus can exchange control and measurement
information. A description of these messages, and the response of the HP 5350B/518/52B to each
message is provided in Table 3-10. Also included is the typical interface message sequence that
corresponds to each meta message. The interface message sequences are typical in that different
controllers may send different sequences for a given meta message, but will produce the same
results,

Table 3-10. Meta Messages

Message Description HP 53508/5351B/5352B Response

DATA Transfers device dependent infor- The 5350B/51B/52B sends measure-
mation from one device to one ment data as defined by the device
or more devices on the bus. dependent command received from
(UNL, MTA, LADn, data) the controiler.

TRIGGER Causes a group of selected devices Starts a new measurement (if Sample
to simultaneously initiate a set of Rate is set to Hold.)

device dependent actions,
{UNL, MTA, LADn, GET)

CLEAR Causes an instrument to be set to a | Causes the counter to clear any
predefined state, such as a certain errors present, clears all input and
range or function. output buffers, and resets the hard-
(UNL, MTA, LADn, SDC) ware for a new measurement,

REMOTE Permits selected devices to be set Causes the counter to go to remote
to remote operation, allowing operation if REN is true, and counter
parameters and device characteris- is addressed to listen, Locks out all
tics to be controlled by bus mes- front panel keys except RESET/
sages. (REN, UNL, MTA, LADn} LOCAL; counter is controlled by bus

messages. Until changed via the bus,
remote operation is according to
state of front pane! settings just
prior to going to Remote, (For
exceptions, refer to paragraph
3-259, Remote Versus Local

Measurements.)
LOCAL Causes selected devices to return Returns the counter to front panel
to local {front panel) operation, control. Counter status is that set
{UNL, MTA, LADn, GTL) just prior to receipt of the Local

message. {For exceptions, refer to
paragraph 3-259, Remote Versus
Local Measurements.)

NOTE: The 5350B/51B/52B does not
respond to any device dependent
commands when in Local operation.

LOCAL Disables local (front panel) controls | Disables RESET/LOCAL key. Counter
LOCKOUT | of selected devices. (LLO} remains in remote operation until a

Local message is received on the bus.
LOCAL/ Returns all devices to local {front Returns counter to local (front panel)
CLEAR panel) control and simultaneously control and clears the Local Lockout
LOCAL clears the local lockout message. message,

LOCKOUT | (LCLL)




Table 3-10. Meta Messages (Continued)

HP 53508/53518/5352B

Message Drescription HP 5358B/53518/5352B Response

SERVICE indicates a device’s need for This message is ignored by the counter

REQUEST interaction with the controtler. when received. The counter will send
{SRQ) a Service Request message to the

controler under certain conditions.
(Refer to paragraph 3-261, SRQ and
Status Byte, and paragraph 3-268,
Service Request Mask.)

STATUS Presents status information of a Counter sends status information to

BYTE particular device; one bit indicates the controller. The assignment of the
whether or not the device currently | bits in the Status Byte are shown in
requires service, the other 7 bits Table 3-12, (Refer to paragraph 3-261,
{optional) are used to indicate the SRQ and Status Byte, and para-
type of service required. graph 3-268, Service Request Mask.)
(UNL, MLA, TADn, SPE, data, SPD,

UNT)

STATUS A single bit of device-dependent Does not use,

BIT status information which may be
togically combined with status bit
information from other devices by
the controller.

PASS Passes bus controller responsibilities | Does not use.

CONTROL | from the current controller to a
device which can assume the bus
supervisory role.

ABORT Unconditionally terminates bus All HP-IB activity terminated and con-
communications and returns control | trol returns to the system controller.
to the system controller. Talk and Listen is cleared for the
e counter and all other devices on the

bus, which terminates all bus commu-
nications. Counter status remains as

it was just prior to receipt of the
Abort message. Any partially

entered HP-IB data message is
aborted.

3-258. Meta messages and the HP 9825 HPL and HP-85 BASIC commands which correspond to
them are listed in Table 3-71. (Only the addressed form is shown for the commands that support

both the unaddressed and addressed forms.) The table assumes the instrumentissei ataddress 14
and the interface is set at select code 7.
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Table 3-11. Meta Messages and Controller Commands
MESSAGE Hi{gﬁZS ;PS:;S
DATA red 714, As PENTER 714, AS
TRIGGER trg 714 TRIGGER 714
CLEAR clr 714 CLEAR 714
REMOTE rem 714 REMOTE 714
LOCAL lel 714 LOCAL 714
LOCAL/
CLEAR LOCAL lcl 7 LOCAL 7
LOCKOUT
LOCAL LOCKOUT Ho 7 LOCAL LOCKOUT 7
SERVICE rds (73 —~ A STATUS 7,2, A
STATUS BYTE rds {(714) - A A = SPOLL (714)
ABORT cli ABORTIO 7

3-259, Remote Versus Local Measurements

3-260. The measurement cycle performed by the HP 5350B/51B/52B when in Remote differs
from that performed when the instrument is making a Local measurement, When in Local,
harmonic number determination takes place once every measurement cycle. In Remote,
harmonic number determination takes place every 10 measurements. The “HARMDET”
command may be used to set the harmonic number determination to take place after a desired
number of measurements {when in Remote), as described in paragraph 3-327. If the counter is
returned to Local after a “HARMDET” command has been passed, the number of measurements
set by the “HARMDET” command are lost, and the counter returns to determining the harmonic
number every measurement (in Local}, or every 10 measurements (if returned to Remote
operation).

3-261. SRQ and Status Byte

3-262. The counter can send a service request (SRQ) to the controller to indicate the need for
attention, and can interrupt the current sequence of events. Typically, SRQ indicates datais ready
to transmit and/or an abnormal condition exists. The counter sends an SRQ to the controller after
a 0 to 1 transition of an enabled condition, as defined by the Service Request Mask. The Service
Request Mask (SRQMASK command) must be set prior to the conditions, as described in
paragraph 3-268. The HP 5350B/51B/52B cansend an SRQ to the controller under any, or all, of the
following conditions:

Power On: The POWER switch has been set to ON, and the power-up test is completed.
Local: The counter is under local control,

Overload: An overload condition exists on INPUT 1,

Error: An Error condition exists.

Measurement Complete: A measurement hasbeen completed andisavailablefor collection.
Most useful when the sample rate is set to HOLD (for triggered measurements).

Data Ready: Query resultready. The counter hasresponded toarequestfordata,andisready
to output the data,

3-62



HP 5350B/5351B/53528

3-263. Ingeneral, the controller can read the counter Status Byte, shownin Table3-12,atanytime
to check selected operating conditions. During remote operation, the Service Request Mask
command (SRQMASK,n) may be usedtoidentify the conditionswhichyoufeel mayrequireservice
or data collection, by masking selected bits of the Status Byte.

Table 3-12. HP 5350B/5351B/5352B8 Status Byte

D7 D6 B5 D4 D3 D2 B1 D¢
{Always RQS POWER LOCAL | OVERLOAD ERROR MEAS, DATA
zero) FLAG ON COMPLETE READY
128 64 32 16 8 4 2 1

3-264. Once SRQ has been sent, the controller identifies which condition or conditions caused
the Service Request by conducting a Serial Poll of all devices on the bus, reading the Status Byte
from each device. For example, with the HP-85, “A=SPOLL (714}"” requests the 8-bit binary Status
Byte, and sets the variable *“A” equal to the value of the Status Byte. When the HP 53508/51B/528
Status Byte is read, conditions that exist will be set to 1, whether or not they were enabled as a
condition to generate SRQ.

3.265. The number returned will be a decimal equivalent to the sum of the different status bits
that have been set. For example, the instrument sends a service request (SRQ), and reading the
Status Byte returned a value of “70”. This number (64+4+2=70) signifies: the RQS FLAG (Request
for Service! is set, there is an error, and the measurement is complete. All bits of the Status Byte
(except D6 and D7) are set (bit = 1) or cleared (bit = 0} regardless of the Service Request Mask. Bit
D7 is not used (i.e. itis always zero}, and bit D6 (RQS FLAG) is only setif one of the other bits in the
Status Byte is enabled as a condition to generate an SRQ by the setting of the Service Request
Mask. The special function of the RQS FLAG bit is explained in the Service Request Mask
description, beginning at paragraph 3-268.

3-266. The Status Byte can be displayed by executing the “DISP A” statement after the
© “A=SPOLL (714)” command (if using the HP-85). The display will be the decimal equivalent to the
sum of the different status bits that have been set. With the HP 9825A, the command “rds 714—-A”
requests the Status Byte, and “dsp A" sends the status to the HP 9825A display.

3-267. Status Byte Bit Descriptions

POWER ON: The Power On bit (D5) is set after the power-up self test and HP-1B
initialization is completed.

LOCAL: The Local bit (D4} is set when the instrument is in local, and cleared when the
instrument is in remote. This bit may be used to detect that the user has
returned the counter to local by pressing the front panel RESET/LOCAL key.

QVERLOAD: The Overload bit (D3} is set when the INPUT 1 detector signals an overload

condition exists, When the input power drops below the overload threshold,
the overload bit is cleared.

ERROR: The Error bit (D2} is set whenever an error has been detected. itiscleared only
after the error has been cleared by a “‘RESET”, “INIT", “CLR"” or Selected
Device Clear command (via HP-IB), or by pressing the front panel RESET/
LOCAL key.
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MEASUREMENT

COMPLETE: The Measurement Complete bit (D1) is set at the end of a measurement, and
cleared when a new measurement is begun. When the sample rate is set to
“FAST”, this bit will be set only briefly. To guarantee that the controller will
“catch” this bit, the counter sample rate should be set to “HOLD”. In this case,
the Measurement Complete bit is set at the end of the measurement, and is
cleared after a trigger initiates a new measurement. The Measurement Com-
plete bit is also cleared by a serial poll.

DATA READY: - The Data Ready bit (DO) is set whenever the interface output buffer contains
data to be sent over the bus. Note that the Data Ready bitis set for any output,
while the previously described Measurement Complete bit (D1) applies to
measurements only,

3-268. Service Request Mask

3-269. To select the conditions which may require service or data collection, the SRQMASK
command can be used to determine which of the bits in the Status Byte will generate an SRQ. Any
bit in the Status Byte, with the exception of the RQS bit {D6) and the POWER ON bit (D5), can be
masked so it will not generate an SRQ, even though the condition exists. To specify the service
request mask, send the SRQMASK command followed by a decimal number (SRQMASK,n),
representative of the binary sum of the bits that you want enabled (unmasked). The value of “n”’
may be any number from 0 to 255. All SRQ conditions can be masked (disabled} by sending
“SRQMASK,0”. If all SRQ conditions are masked, none of the conditions will generate an SRQ.

3-270.  Upon receipt of the “SRQMASK,n” command, the instrument will load the binary value
of “n” into the service request mask register. Each bit in the “‘n’" value corresponds to abit in the
Status Byte, as shown in Table 3-13.

Table 3-13.  HP 53508/53518/5352B Service Request Mask

D7 D6 D5 D4 D3 D2 D1 Do

Service {Don't {Don't (Don't LOCAL OVER- ERROR MEAS. DATA
Request care} care} care} LOAD COMPLETE | READY
Mask

Status {Always RQS POWER | LOCAL OVER- ERROR MEAS. DATA

Byte zero) FLAG ON LOAD COMPLETE § READY
Binary :
Weight 128 64 32 16 8 4 2 1

3-271. For example, sending the command “SRQMASK,13"” will generate a service request
(SRQ) and set Bit 6 (RQS), after an overload or error condition is generated, or when data is ready
{8+4+1). The RQS bit (D6) in the Service Request Mask is labeled “don’t care” because the SRQ
line/RQS bit will be settrue ONLY if one of the other bits in the Status Byte becomes true, and the
corresponding bit in the Service Request Mask is set. Therefore, the command 'SRQMASK, 77" is
equivalent to the command “SRQMASK,13."

3-272. SRQ is asserted when one of the enabled (unmasked) conditions changes from 0 to 1.
SRQ is negated (released) after a serial poll. However, the RQS bitin the Status Byte {and the front
panel SRQ annunciator) remains set as long as the enabled condition(s} is true (1).
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3-273. Device Dependent Commands

3-274. A device dependent command is a sequence of ASCil-coded bytes sent to the HP
5350B/51B/52B over the HP-1B that causes the counter to perform a specific function. There are
two types of device dependent commands: “program messages”’, which change the state of the
instrument and/or the instrument function settings, and “queries”, which do not change
function settings, but cause the instrument to return data to the controller {instrument
identification, measurement setup data, etc.). The following paragraphs describe how to use the
device dependent commands to program the HP 53508/51B/52B.

3-275. HP-18 COMMAND CODES

3-276. Almost all counter local functions are programmable with individual command codes via
the HP-IB. In general, functions operate the same in remote as in local (For an exception, referto
paragraph 3-259, Remote Versus Local Measurements). The counter may also be programmed to
perform a number of functions for which there are no front panel keyboard equivalents. The
following paragraphs contain a description of the HP-IB command syntax for programming the
HP 5350B/51B/52B, and a listing of all programming commands for the counter.

3-277.  All local functions, except for POWER, SET/ENTER, and HP-iB ADDRESS, are program-
mable via the HP-1B. Most of the programmable functions have the corresponding HP-1B com-
“mand mnemonic underlined on the front panel key label {for example, RESOLUTION). Those
functions which are not underlined are shown below:

Function Key HP-I18 Mnemonic
500 LOWZ
1M HIGHZ

3-278. HP-IB Command Syntax Diagrams

3-279. In the following paragraphs, HP-IB command syntax is represented pictoriaily, to explain
the format in which HP-IB programming commands should be sent to the instrument. All
characters enclosed by a rounded envelope must be entered exactly as shown. Words enclosed
by a rectangular box are names of items used in the commands, and are described in the text.
ltemns contained within circles indicate required literals which must occur in the command syntax
exactly as shown.

NOTE

Spaces are not shown in all places where they may occur. Spaces
between command mnemonics and data are allowed in the
command string to gain greater clarity, but spaces within
command mnemonics, and within data are NOT ALLOWED.

3-280. Command elements, connected by lines, can be followed in only one direction, as
indicated by the arrowhead at the end of the line. Any combination of command elements that
can be generated by following the lines in the proper direction is syntactically correct.

3-281. Command Syntax Overview

3-282. There are four possible types of command elements: command mnemonics (referred to
as “headers’’), data, program message separators, and data separators. A command can consist of
a header alone or a header followed by one or more fields of data. A separator is required
between headers and data, between datafields, and between each command, asshownin Figure
3-5.
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Figure 3-5. Program Command Syntax

3-283. Command Headers

3-284. Al HP-IB commands require a command header. Command headers, where possible,
consist of the full English word for the corresponding function, up to a maximum of eight
characters in length. Functions which would require more than eight characters, or more than
one word, are abbreviated. Commands which cause data to be returned to the controller
(queries) include a question mark (?} as the last character of the header.

3-285. Table 3-714 contains a summary of all the command headers for the HP 5350B/51B/52B. The
table is divided into two parts: program message headers, and query headers.
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Table 3-14. HP 5350B/51B/52B Programming Command Headers

Program Message Headers:
RESET Restart measurement; clear any errors,
CLR Same as Device Clear message.
INIT Instrument initialization,
AUTO Input 1, Auto mode.
MANUAL Input 1, Manual mode.
LOWZ tnput 2, 5041,
HIGHZ Input 2, TMQ.
TRIGGER Trigger.
TRG Same as Trigger.
RESOL Resolution,
SAMPLE Sample Rate.
FMRATE M Rate/Track.
OFFSET Offset.
SCALE Scale.
SMOOTH Smooth.
HIRESOL High Resolution,
DIAG Diagnostics.
DIAGPARM Diagnostic parameter,
DISPLAY Message display/Display concealment.
SRQMASK Service request mask.
DUMP Fastest measurement: 100 readings/second.
SET Accept instrument setup.
SLEEP Disable INPUT 1 circuit.
HARMDET Harmonic number determination.
Query Headers:
TEST? Send Self Check results.
DIAG? Send diagnostics results.
KEY? Send number of last key pressed.
ID? Send device model number,
SET? Send instrument setup.
ERR? Send error number.
REV? Send firmware revision date code.
SER? Send serial number.
REF? Send timebase reference status.
QVEN? Send oven status.

3-286. The instrument will accept commands in either upper or lower case. All characters are
converted to upper case before interpretation. In addition, parity bits are ignored. The following
commands will produce identical results:

OQUTPUT 714; “OFFSET,LASTF,ON"
QUTPUT 714; “Offset,LastF,On”
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3-287. Data Separators

Data separators ARE REQUIRED between headers and data, and between data fields. A
<comma=> is the preferred separator, but a <space> may also be used as a separator. In the
detailed command syntax diagrams, both types of separators are represented by “ds”, as
shown above.

3-288. Command Separators

Command separators ARE REQUIRED. In the detailed command syntax diagrams, the
command separators are not shown,

NOTE

The END command separator is only sent with the last byte of the
command.

3-289. Data

3-290. Commands may have none, one, or two pieces of data sent as part of the command.
There are three types of data associated with program messages: numeric, character, and string.
Numeric data is used for function settings which require the entry of a number, while character
data is used for function settings which are notinherently numeric. Character data is also used for
binary conditions (i.e. On/Off settings:. String data is used for displaying messages on the 24-
character tiquid Crystal Display on the front panei, and for sending the setup information (“SET”)
command.

3-291. MNumeric Data

3-292. Numeric data applies to those functions which require the entry of a number, such as
Manual Center Frequency, Offset Frequency, Scale, and others. Numeric data entry is a “free-
format” input, with spaces allowed before and after a numeric character is entered. Spaces are
NOT allowed within a number. A decimal point and an exponent are allowed, but not required.

3-68



HP 5350B/53518/53528B

3-293. Numeric data, if required by a program message, may be entered in integer, real, or
floating point form. These numeric forms correspond to the data types (nr1, nr2, and nr3,
respectively) described in IEEE-728 Codes and Formats Guidelines. For example, the following
command strings are permitted, and are equivalent:

QUTPUT 714;“MANUAL, 500000000"
OUTPUT 714;“MANUAL, 5E+08"

3-294. Program messages requiring the integer form of numeric data (for example, “RESOL” or
“DIAG”) will round any non-integer data to the nearest integer. For example, the following
command strings are permitted, and are equivalent:

OUTPUT 714;“RESOL, 0.9”
OUTPUT 714;"“RESOL, 1"

3-295. Ffigure 3-6 shows the preferred syntax for each numeric data type.

digit
| |

®

[m}__.[m),__m .
e (O—

Figure 3-6. Numeric Data Types
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3-296. Character Data

3-297. Character data is used for those function settings which are notinherently numeric, such
as the FAST or HOLD setting for the Sample Rate function. Character data is also used for setting
binary conditions, such as the ON/OFF setting of the Smooth function. Table 3-15 lists all the
allowable character data which may be included in a command to the HP 53508/518/528B.

Table 3-15. Character Data

Data Definition

ON Turn function on.

OFF Turn function off.

LASTE Use last measurement as frequency value.

NORMAL Set FM Rate/Track function for NORMAL FM rate.

LOW Set FM Rate/Track function for LOW FM rate.

TRACK Set FM Rate/Track function for TRACK rate.

FAST Repeat measurement as quickly as possible,

HOLD Hold last measurement until new measurement is triggered.

3-298. String Data

3-299. String data is similar to character data except that the characters are enclosed in quotes.
This format allows special characters, such as <comma>, <space>, and <semicolon>, to be passed
as data. String data is used with the “DISPLAY" command for displaying messages on the front
panel LCD, and by the “SET"” command to aliow passing of ASClI hexidecimal characters over the
HP-IB. Refer to the descriptions of the “DISPLAY” and “SET” commands in the detailed
command descriptions beginning at paragraph 3-302.

3-300. Frequency Specifier

‘ freg ; *Ei nrt IE .

3-301. A frequency may be specified by an explicit number or “LASTF” (the [ast measurement).
All frequencies entered are in Hertz units,

3-302. DETAILED COMMAND SYNTAX DESCRIPTIOMNS

3-303. The following paragraphs briefly describe each of the commands for the HP 5350B/51B/528.

Each program message and query listed is accompanied by a syntax diagram, as described in
paragraph 3-278.

3-304.  All query commands return data to the controller, as discussed in the query descriptions
beginning at paragraph 3-328. Each query description includes information on the output format

resulting from a given query. Refer to paragraph 3-338, HP-1B Data Output, for a general
description of output formats.
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3-305. RESET: instrument Reset

(RESET } o

This program message performs the same function as the RESET/LOCAL key when in local.
The current measurement is aborted, errors are cleared, input and output buffers are
cleared, and any partially entered key sequence or HP-1B command is aborted. In addition,
the diagnostics mode, if active, is exited.

3-306. CLR: Instrument Clear

CLR

This program message has the same effect as the Device Clear message. The current
measurement is aborted, errors are cleared, input and output buffers are cleared, and any
partially entered key sequence or HP-IB command is aborted.

3-307. INIT: Instrument Initialization

( INIT ) o

This program message sets the instrument to the same state as the plug-in power-up state
except that the HP-1B interface is unaffected. Errors are cleared, input and output buffers are
cleared, DUMP mode is turned off, SLEEP mode is turned off, and keyboard and display
lockouts (Diag 98,99), if active, are cleared. The “INIT” command is the only command
{other than the “DUMP OFF” command) that shouid be sent to the counter when DUMP
mode is enabled; any other commands will give unpredictable results,

NOTE

Since the “RESET”, “CLR”, and “INIT" commands clear the input
buffers, they should be sent so that no new input will be
handshaken in until the last command is processed. Typically,
this means the command should be sent by itself as a separate
command, as in the following HP-85 examples:

OUTPUT 714; “RESET”
OUTPUT 714; “CLR”
QUTPUT 714; “INIT”

Placing the command at the end of a string of commands, as
shown below, would have the same effect:

QUTPUT 714; “OFFSET, ON; AUTO; RESET”
QUTPUT 714; “OFFSET, ON; AUTO; CLR”
QUTPUT 714; “OFFSET, ON; AUTO; INIT”
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3-308. AUTO: Automatic Measurement Mode

{ auTO }

This program message has the same effect as the AUTO key on the front panel (selects
INPUT 1, Automatic mode}. The current measurement cycle is aborted.

3-309. MANUAL: Manual Measurement Mode

@ =

This program message has the same effect as the MANUAL key on the front panel (selects
INPUT 1, Manual mode}. A Manual Center Frequency parameter may be specified, in Hertz,
If no frequency parameter is passed, or if “LASTF” is passed, the last measurement is used as
the Manual Center Frequency. The current measurement cycle is aborted.

¥

3-310. LOWZ: input 2, 500} Measurement Mode

(Lowz }

This program message has the same effect as the 5002 key on the front panel (selects INPUT 2,
3041 input impedance). The current measurement cycle is aborted.

3-311. HIGHZ: Input 2, TM{() Measurement Mode

{H1G6HT } o

This program message has the same effectas the TM{ key on the front panel (selects INPUT 2,
1M input impedance)}. The current measurement cycle is aborted.

3-312. TRIGGER and TRG: Trigger
((TRIGBER }—p -
|

This program message has the same effect as the TRIGGER key on the front panel, starting a

new measurement when the instrument sample rate is setto HOLD. if notin HOLD, current
measurement is aborted.
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3-313. RESOL: Resolution

@ESOL}—-—’{ s } '-I Aum E

This program message sets the resolution to values ranging from 1 Hz through 1 MHz, in
decade steps. The resolution is set by sending an integer (preferred} with the “RESOL”
header; non-integer data will be rounded. The corresponding resolution is shown below:

g::: enic Resolution
0 .......... 1T Hz
T oo, 10 Hz
2 ., 100 Hz
3 ... 1 kHz
. 10 kHz
- 100 kHz
6 ... 1 MHz

3-314. SAMPLE: Sample Rate

() — =

This program message chooses one of two sample rates. “FAST” will allow the instrumentto
repeat measurements as quickly as possible. When in “HOLD”, a new measurement will be
started only after a “TRIGGER™ or “TRG” program message, or a Group ExecuteTrigger
(GET) on the bus.

3-315. FMRATE: FM Rate/Track

LOW

\. { 3 J
{ TRACK }

This program message sets the FM Rate/Track function of the instrument to one of three
settings: NORMAL (normal FM rate}, LOW (low FM rate), and TRACK (fast acquisition).
Refer to paragraphs 3-25 and 3-100 for a description of the FM Rate/Track function.
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3-316. OFFSET: Offset

( OFFSET ,‘, "II ds ; l II freq EE {JI ds ; J

This program message is used to turn the Offset function on or off, and to set the offset
frequency. Setting the offset frequency without specifying “ON’ or “OFF” turns the Offset
function ON automatically. The frequency may be positive or negative, to add or subtract
the value from the measured frequency. If “LASTF" is passed, the last measured frequency,
negated, is entered as the offset value, Frequencies entered are in Hertz units.

3-317. SCALE: Scale

"SF[—%"““‘“‘L"E J

This program message turns the Scale function on or off, and/or sets the value. Setting the
Scale value without specifying “ON" or “OFF” automatically turns ON the Scale function.

3-318. SMOOTH: Smooth

N \ N _
(SMUOTHJ {os } { o~ )

This program message turns the Smooth function on or off. The Smooth algorithm and
measurement cycle are restarted,

3-319. HIRESOL: High Resolution

(HIRESBLH as

This program message has the same effect as the HIGH RESOL key on the front panel,
turning the High Resolution function on or off.
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3-320. DIAG: Diagnostic

Qms}—-—-{ ds ; ~; num *[

Most diagnostics may be set up over HP-IB using this program message. All diagnostics
except Diag 1, 41, 42, 43, 44, and 80 are available over the bus. Some diagnostics return data
over the bus, while others require an oscilloscope or additional equipment. To get a
diagnostic result over the bus, send the query DIAG?. Refer to paragraph 3-344 for a
description of the diagnostic data returned to the controller.

NOTE

Diagnostic failures are not treated as errors. The Error bitin the
serial poll byte is not set.

NOTE

There are three diagnostics which cannot be exited using the
“DIAG,OFF” command. Diag 97 (IF 175 MHz Filter Adjust) can
only be exited by powering down the counter (POWER switch to
STBY). Diag 98 (Keyboard Lockout) and Diag 99 (Display Lockout)
an aiso be cleared by powering down the counter, or by sending
the “INIT” command.

3-321. DIAGPARM: Diagnostic Parameter

DIAGPARM “Jl a3 ; Es!gitsll .

Diag 51 (Synthesizer Verification - User-Entered Frequency) requires a parameter after the
“DIAG” program message is passed. As many “DIAGPARM” program messages as
necessary may be entered immediately following the enabling of Diag 51. Refer to the
diagnostic descriptions in Section VI, Service, for information on diagnostic parameters,

3-75



HP 5350B/5351B/5352B

3-76
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3-322. DISPLAY: Remote Display

(axspuv)-—--«l ds E _® [ More™ ] _6

{ '-l char | ,

This program message allows an arbitrary string of up to 24 uppercase letters, numbers, or
punctuation to be displayed on the counter’s front panel LCD. Embedded string delimiters
are not allowed. To display a single quote, the string must be surrounded by double quotes.
To display a double quote, the string must be delimited by single quotes. Embedded spaces,
commas, and semi-colons are allowed. Periods are combined with the charactersto the left,
when displayed, so they are not counted in the 24-character [imit. Up to 48 characters,
including periods, will be accepted without error, but only the first 24 characters are
displayed. The remainder of the string is ignored. The string is left-justified in the display
area. Extra places are filled with blanks.

To turn off the message and return to normal display, a null (empty) string is sent. The
“INIT” command also turns off the the remote display. To blank the display, a singie blank,
‘7, may be sent.

The “DISPLAY" message supersedes all others while it is enabled, thus providing “display
conceaiment” {equivalent to Diag 99 - Display Lockout). No measurements or error
messages will be displayed while the remotely provided string is active. If the user goes to
Local by pressing the RESET/LOCAL key, the remote message remains displayed. To return
to the normal display, press the special key sequence 7, 4,0, RESET/LOCAL, or momentarily
disconnect the ac power to the instrument.
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3-323. SROQMASK: Service Request Mask

(snumsx}-——--l da i_@

This program message sets the Service Request mask to cause a Service Request whenever
an enabled condition changes from 0 to Tin the Status Byte. To enable a condition, set the
corresponding bit in the Service Request Mask to “1”, and to disable, set the bitto “07, as
shown below:

Binary Decimal Condition
0000 0000 0 No SRQ conditions enabled
0000 0001 1 Data Ready
000G 0010 2 © Measurement Complete
0000 07100 4 Error
G000 1000 8 Overload
0001 0000 16 Local
00X0 0000 32 {Don’t care)
0X00 0000 64 {Don't care)
X000 0000 128 {Don’t care)

Conditions may be enabled singly or in any combination desired. For example, setting
binary 0000 0110 (decimal 6) will cause a Service Request if either an error occurs or a
measurement is completed, Any number between 0 and 255 may be sent. Refer to
paragraph 3-268, Service Request Mask.

3-324. DUMP: Dump Mode

{ DuwP } % ds i[

The DUMP mode provides faster reading capability. At least 100 measurements persecond,
at 10 kHz resolution, may be read. When DUMP is ON, the instrument displays “DUMP-
ING---". No annunciators are displayed, and the display is not updated. {The display will
blank after 10 minutes. After DUMP is turned OFF, the display will behave normally.) Serial
poll status is not updated.

The format of the frequency returned when in DUMP mode is optimized for speed. The data
format is a 7-character numeric ASCIl string, with no spaces or decimal points, of the form:

GCMMMEKk * EOI

Where G = gigaHertz digits
M = megaHertz digits

k = kiloHertz digits

EOI = End or Identify

isent with last digit as message terminator)

Leading zeros are not blanked. The returned value must be multiplied by 10 kHz to get the
frequency value in Hertz.
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NOTE

The DUMP mode will work in both Auto and Manual modes.
Before activating the DUMP mode, the instrument MUST be set
as follows:

RESOL, 4
OFFSET, OFF
SCALE, OFF
SMOOTH, OFF

if DUMP is to be used in Manual mode (using the “MANUAL”
program message), a manual center frequency may be specified
or the last measurement may be selected as the center frequency,
as described in paragraph 3-309,

In addition to the required settings listed above, there are certain
optional settings. In Auto mode, measurement speed can be
optimized by setting the counter’s FM Rate/Track function to
TRACK. The “HARMDET” command may also be used when in
Auto mode. When performing a DUMP in either mode, the
SAMPLE rate may be set to either FAST or HOLD.

When DUMP mode is ON, the only commands that should be
sent to the counter are “DUMP OFF”, “INIT”, or (if SAMPLE is set
to HOLD} the Group Execute Trigger command (example:
TRIGGER 714). Any other commands will give unpredictable
results.

3-325. SET: Instrument Setup

This program message sets up the instrument according to the data passed. The data is
determined by a previous instrument setup saved using the “SET?”" query. By using the
“SET” and “SET?” commands together, different configurations may be saved, then

restored with a single command. Measurement results are not saved.

Refer to the description of the “SET?

the “SET” data string.

query at paragraph 3-332for information concerning
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3-326. SLEEP: Disable INPUT 1 Circuit

The “SLEEP” program message disables the high frequency input (INPUT 1) by turning off
the A12 Microwave Assembly, thus minimizing the effect of having an input connected to
the counter. This mode may be useful when several instruments are connected to one
signal, and the 5350B/51B/528 is temporarily not being used for signal measurements.
INPUT 1 measurements cannot be made when the SLEEP function is on. Passing the “OFF”
parameter turns the A12 Assembly back on.

3-327. HARMDET: Harmonic Number Determination

HARMDET ds num

The “HARMDET” program message allows the user to select how often the harmonic
number (N} determination occurs during measurements. In normal remote operation,
harmonic number determination takes place every 10 measurements; in local operation, it
occurs every measuremeat. The numeric data passed with the “HARMDET” command
causes the N determination to take place after the chosen number of measurements, if the
counter is returned to Local after the command is passed, the number of measurements set
by the “HARMDET” numeric data are lost, and the counter returns to determining the N

number every measurement (in Local}, or every 10 measurements (if the counter isreturned
to Remote).

3-328. TEST?: Send Self Check Results

{1E877})

This query has an effect similar to pressing the SELF CHECK key on the front panel. After the
self check is performed, the pass or fail result is sent to the controller over HP-1B. The result
returned over the bus consists of 24 ASCH characters. The formatis similar to the front panel
display that would appear during a local Self Check, except that no decimal points are
passed over HP-1B. (Refer to the Self Check display shown in paragraph 3-208.) If one or
more failures occur, only the first failure is caught, after which the counter exits Self Check.

3-329. DIAG?: Send Diagnostic Results

(D1a67) n

This query will cause the current diagnostic result to be sent to the controller. The result
returned over the bus consists of 24 ASCII characters, arranged in a format similar to the
front panel display that would appear during a local diagnostic, except that no decimal
points are passed over the HP-IB. Some of the displays contain measurements, such as the IF
measurement during Diag 2. These measurements may be extracted from the Pass/Fail
result by controller software. Refer to the diagnostic descriptions in Section VIH, Service.
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3-330. KEY?: Send Number of Last Key Pressed

{ KEY? }

This query causes the instrument to return a number corresponding to the last key pressed
as shown below (refer to paragraph 3-348, Numeric Output Format):

b

KEY CODE KEY NAME KEY CODE KEY MAME
0 No Key 1 DIAGNOSTICS /1
L RESET/LOCAL 12 HP-1B ADDRESS/4
2 OFFSET/LST FRQ 13 TRIGGER/.
3 SMOOTH/DEC —~ 14 SELF CHECK/8
4 SCALE/INC — 15 FM RATE/TRACK/2
5 SET/ENTER 16 HIGH RESOL/5
6 e 17 MANUAL/E
7 e 18 50£/9
8 e 19 AUTO/3
9 SAMPLE RATE/0 20 1MO/6
10 RESOLUTION/7

3-331. 1D?: Send identity

This query causes the counter to return a 7-character string containing the model number
of the instrument, in the form: “53xxa”, where “xx’’ represents the numeric portion of the
instrument model number, and ‘a’ represents the alpha portion.

3-332. SET?: Send Instrument Setup

{ SET?

The instrument responds to this query by sending an ASCll-encoded “binary” string
specifying the current instrument setup.

The data message returned in response to this query, if sent back as received {using the
“SET” command), will completely set up the instrument. A 34-byte block of data from the
A4 microprocessor’s internal RAM is sent to the controller. This block of binary bytes is
converted into a 68-byte string of hexadecimal characters. The string is not enclosed in
guotes,
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3-333. ERR?: Send Error Number

ERR? o

This query causes the instrument to send to the controller a message indicating the current
error. Ifthereis no error, the number returned is 0. Otherwise, the error number isreturned.
Refer to paragraph 3-348, Numeric Output Format.

3-334. REV?: Send Firmware Revision Datecode

{ REV? }

This query causes the counter to return a date code for the last firmware revision as a 4-digit
ASCH string.

3-335. SER?: Send Serial Number

{ sER? } o

This query is intended for Automatic Test Equipment {ATE) compatibility. The counter cannot
return its actual serial number. Instead, the counter returnsanumberinthe correctformat, as
shown below:

ddddA00000 <CR> <>

- where ““dddd” is the firmware revision date, ““A” is the country of origin {A=USA}, and the
number is zero.

3-336. REF?: Send Timebase Reference Status

{ REF? } &

This query causes the instrument to return its reference status: internal or external. The
“REF?” queryis mostuseful asacheck thatthe instrumentis properly connected. {f an external
reference is connected, the counter returns “EXT”. if the counter is using its internal 10 MHz
reference, the string returned is “INT".

3-337. OVENZ?: Send Oven Status

{ovEN? } &

This query causes the instrumentto return its oven status: warm (ifready) or cold. If neither of
the oven oscillator options (Option 001 or 010} isinstalled, the datamessage returned is always
“WARM".

Oven status should be checked to ensure that valid measurements may be made when an
oven oscillator is installed. Just after ac power is applied to the counter, the oven is cold, and
the “OVEN?" query will cause the counter to return “COLD”". After the ovenisstabilized atits
correct temperature, the data returned will be “WARM".
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$HE8.QRED FOR,

3-338. HP-IBDATA OUTPUT
3-339. Frequency Measurements

3-340. The counter, if not in HOLD, continuously makes measurements. At the end of each
measurement cycle, the HP-1B status is checked and, if the counter is addressed to talk, the latest
measurement is sent to the interface. After the next measurement cycle, the previously sent
measurement will be overwritten if it has not been read by a controller, or otherwise handshaken
onto the bus. If the counter is not addressed to talk, no measurements are sent to the interface.

3-341. When the counter isin HOLD, nho measurementis made until atriggerisreceived. After the
trigger, a single measurement will be made. This result is then sentto the interface if addressed to
talk. While waiting for the next trigger, the counter continuously checks for being addressed to talk
and, ifaddressed, sends the last measurement to the interface. Multiplereads of the counterbythe
controller without intermediate triggers will return the same frequency.

3-342. To read a measurement into an HP-85, execute the statement “ENTER 714; F”. This
statement will read the measurement, and convert the frequency output format into the HP-85"s

internal numeric format. To preserve the counter format, read the measurement into a string:
“ENTER 714; F$".

3-343. DUMP mode measurements use the same output method as normal frequency
measurements, except for two differences: the output formatis different (7 characters, and EO! is
sent with the last byte), and the counter cannot be in HOLD.

3-344, Diagnostic Results

3-345. Diagnostics behave similarly to measurements in that the diagnostics continuously cycle.
The data is sent to the counter’s interface at the end of a cycle after a “DIAG?” query, in a “wait
until addressed” mode. in this mode, the interface holds the data until itis read by the controlier,
and will not allow the data to be overwritten by frequency measurements, The interface receives
the data regardless of whether the counter is addressed to talk or not. A “DIAG?” query must be
sent to the counter for each result desired. Diagnostic failure results are sent back in the same way
as diagnostic pass results.

3-346. Other Outputs

3-347.  Allother outplits must be requested bythecontrollerthroughaquery command. Thedata
is sent to the counter’s interface immediately, in a “‘wait until addressed” mode, as previously
described. Refer to the syntax for the individual gquery commands, beginning at paragraph 3-328,
for details on output format and content.
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3-349, Frequency measurements (except “DUMP” mode measurements), keycodes (“KEY?"”),and
error numbers (“ERR?”) are output to the HP-IB in scientific notation. The output data always
contains 24 characters which are arranged in the following format:

Variable number of spaces (N spaces) (at least 1 space)
Sign: ‘- if negative, or <sp> if positive

One digit

Decimal point

Variable number of digits (K digits)

E + sign

Two exponent digits

Carriage return

Line feed
[sIolo]o[ololo]o[o]olo|[olo[o]o]opio]el+|ojp] <cr> <LF>
e w o i,
<space> MEASUREMENT EXPONENT
(1 CHARACTER! DATA FIELD {4 CHARACTERS:
117 CHARACTERS:

2 <h i

|<N SPACES>| |-| <ONE DIGIT> |. <K DIGITS>]

The decimal point is omitted if itis the last character preceding the exponent “E” in the output
string. The first digit will be zero only if the data output is zero.

The sign is “ -’ or <space> (implied positive}, and is placed immediately to the left of the first
digit of the mantissa. The sign may be preceded by blanks to make the total string length
constant. The returned frequency returns all significant digits. The number of significant
digits depends on the resolution to which the measurement was made.

3.350, MEASUREMENT DATA FIELD. The data field consists of 17 characters. The number begins
with the sign, followed by the digits in descending order of significance. The number is right-
justified within the data field. To keep the number of characters constant within the total string,
spaces are inserted preceding the sign.

3.351. EXPONENT. Preceded by an “E” andthesign (%), the exponentwillalways betwodigits. For
frequency measurements, Hertz units are implied.

3-352. TYPICAL OUTPUT STRINGS. The following string illustrates the typical output for an
“AUTO” measurement of 19.412 530 789 GHz. The output data is aiways followed by a carriage
return <CR>, and a line feed <LF>, as shown below (Note: quotes are not sent over the bus):

1.89412530788E + 10" <CR> <LF=>
R p——

— :6 spaces
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3-353. Ifthereis an overflow (the math resultis out of bounds), or the counter cannotacquirethe
inputsignal, the following output is sent over the HP-IB (refer to paragraph 3-324, Dump Mode, for
exception);

1E+38" <CR> <LF=>

N

(17 spaces:

3-354. Query Output Formats

3-355. For details of the output formats for the various query commands, refer to the Command
Syntax Descriptions beginning at paragraph 3-328.

3-356. ERROR HANDLING

3-357. Certain conditions will produce an error in the HP 5350B/51B/52B. Refer to paragraph 3-
155 for further details on error messages.

3-358. Errors produce a static error condition. Normal operation is suspended until the error is
cleared. In the error state, the instrument processes all HP-1B commands. Errors are cleared by a
Device Clear, Selected Device Clear, the “INIT”, “RESET”, and “CLR” commands, and the
RESET/LOCAL key. (Pressing the RESET/LOCAL key will also return the counter to local
operation.} Error messages are listed in Table 3-5,

3-359. Error numbers can be read via the bus by sending the “ERR?"” command. When the
“ERR?” command is received, the instrument will send the error message to the controller. The
insfrument will remain in the error state. For example, the following command strings are
required to transmit the error number to the HP-85 display:

OUTPUT 714; “ERR?”
ENTER 714;X$
DISP X§

3-360. The Status Byte (refer to paragraph 3-261) contains an error bit to flag an error condition.
When an error condition occurs, the set flag reflects the message displayed by the counter. The
error flag is cleared when the error is cleared as described previously. Note that there is a slight
delay between the “INIT” command and the clearing of the Status Byte flag. If a serial poll is
performed during this time, the Status Byte flag will still show an error.

3-361. PROGRAMMING EXAMPLES

3-362. The following program examples are illustrative of HP 5350B/51B/528 programming. The
HP 9836 controller is used and the examples are shown in Series 200 BASIC and also in HPL.
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BASIC HPL
100 DIM F$(24; 0: dim F3[26)
110 REMOTE 714 Tt rem 714
120 QUTPUT 714;"SAMPLE ,FAST" 2y wrt 714,"sample, fast"
136 FOR K=1 1O 10 31 for K=1 to 10
140 ENTER 714;:F% 4: red 714,FS
150 PRINT K;F% S5 prt K, F%
160 NEXT K B rnext K
170 LOCAL 714 7y lcl 714
180 END #: end

=052

This program sets the 5350B/51B/528 for remote operation, and sets the sample rate to take meas-
urements as fast as possible. Ten measurements are taken; after each measurement, the meas-
urement data is entered into a string and the string content is printed out by the controller. After
the 10 measurements have been taken, the counter is returned to local operation.

P4 DiM Fs(24] Gy odim F&E{2R]
20 REMOTE 714 " orem 714
30 QUTPUT 714 SAMPLE . HOLD® Stouet 24 Ysampie, hold”
41} FOR k=1 100 10 B ofar =1 to 10
50 DUTPUT 714" TRIGGER" @f wrt ?Tﬂ.“trigger“
B0 ENTER 714:F% ?I red 714,F%
71 PRINT K:F® Ly oprt KL FS
“0 NEXT Kk f! next K
30 LOCAL 714 B oicy 704
100 END ”;_?Uq
o« A/ 1)

This program sets the 5350B/51B/528 for remote operation, and sets the sample rate to wait indef-
initely until triggered. The counter is triggered 10 times; at each measurement, the measurement
data is entered into a string, and the string content is printed out by the controller. After 10 triggered
measurements, the counter is returned to local operation.

] DIM D3l241 waodum RELSE

20 REMQTE 774 Prorem F14

30 OQUTPUT 714:"DIAG, 10" Soowpt 14, "aiag, 100
40 QUTPUT 714:"DIAGY™ stowrt 754 diag?n

50 ENTER 714:D% 4y ored 714,D%

&0 PRINT D¢ SUoprt D

70 QUTPUT 714:"BIAG,OFF" Browrt Y14, "diag,af b
80 LOCAL 714 75 Lol 714

910 END Hé“??e

This program sets the 5350B/51B/528 for remote operation, and turns on Diagnostic 10 (Timebase
Verification). The controller sends a query to the counter, and the diagnostic result is entered into
a string. The controller prints the string content, turns the diagnostic off, and then returns the
counter to local operation.
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HASIC HPL
140 DIM Del24) e aum DBIZ24]
20 REMOTE 714 10 vem /14
30 D$="REMOTE MESSAGE"” 7. “"remote message' (D%
40 uTPUT 714;"DISPL9Y,’”&D$6"’” 30 wrt 714'"dlﬁpiay:'"&9$5"'"
50 WAIT 2 4; wait 2000
60 QUTPUT 714 "DISPLAY. " 5, wrt 714 . "display, "
70 LOCAL 714 g lcl 714
g0 END 7+ end
=0NE86

This program sets the 53508/51B/528 to remote, and sets up a string containing a 14-character
message. The controller sends the DISPLAY command to the counter, with the message to be
displayed. The message is displayed on the counter’s front panel Liquid Crystal Display for two
seconds, after which a blank is sent to the counter to clear the display. The counter is then returned
to local. Note the use of double and single guotes in the message 1o be displayed. The counter
requires that the data sent with the DISPLAY command be delimited by quotes. in this case, the
data (D$) is delimited by single quotes. In line 40 of the BASIC program {and HPL line 4) three strings
are joined (using &j to form the command to the counter: “DISPLAY, ‘REMOTE MESSAGE’”.

1 Mask =4+2 0; 4+423M
20 REMOTE 714 1+ rvem 714
30 ouTPuUtl 714" SROMASK, " 1 Mask Seoourt 714, "sramask M
40 P=SPOLLL714) 3 rdel7143;F
50 PRINT ¥ 4, pet P
50 LOCAL 714 5. lal 714
7n END &1 end
=Qu57

This program assigns a decimal value of 6{4+2) tothe variable “Mask”. The 5350B/51B/52B isthen
set to remote, and the SROMASK command is sent, along with the decimal value, The value of
4+7 enables the Error bit and the Measurement Complete bit in the status byte as conditions to
generate an SRQ, if one or both of the conditions occurs. The controller next takes a serial poll of
the counter, and assigns the value of the received status byte to the variable “P”. The controller
prints the status byte contents, and then returns the counter to local.
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BASIC
DIM FC100)
REMOTE 714
QuUiPuUT 714;"AUTo"

QUTPUT 714;"FMRATE, TRACK"
QUTPUT 714:"SAMPLE \HOLD"
OUTPUT 714;"RESDL, 4"
BUTPUT 714:"0FFSET ., OFF"
OUTPUT 714,"SCALE ,OFF"
QUTPUT 7141"SMO0TH,OFF”
9UTPUT 714" DUMP ,ON"

FOR K=1 TO 100
Meas_again: !
TRIGGER 714
ENTER 714;F (K>

IF F(K)=0 THEN GOT Meas

NEXT K
' :

OUTPUT 714:."DUMP.OFF"
QUTPUT 714, "SAMPLE .FAST™
FOR K=1 10 100
Freg=F(KX)»=10000
PRINT K.Freq:;"Hz"
NEXT K
y

LocaL 714
£ND

L R N N B N N e IR W o B v w N W w a X [ - G £ P

— U N LIPS e D D O S T S GO s D e e an
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HPL
v dim FSL100,73
fxd 0
: rem /14
wrt 714, "auto”
D owrt 714, "fmratn track"”
wrt 714, resol, 4”
wrt 7§4. offset ofF'
wrt 714."sca1n o?f
wrt 714,"scale,of f"
wrt ?14,”smooth,o¥f"

wrt 714,"dump,on"

Y/

for K=1 to 100

"Meas_again':

trg 714

red 714 ,F&(K]

1f val{F&IK1)=01g9tec "Meas_again”
?ext K

Dart 714 "dump,of £

for K=1 to 100

Doval(FSIK ) =1G0002F
! prt K, "R MHT
: next K

b
lcl 714

1 end

8012

This program sets the 5350B/51B/52B to remote, followed by commands to enable the DUMP
mode with the counter set for an Auto measurement: Autc measurement mode is selected,
sample rate set to HOLD so that triggered measurements can be taken, 10 kHz resolution, and all
Math functions off. The DUMP mode is then turned on. The controlier triggers a series of 100
measurements and the results are entered into an array. The DUMP mode is then turned off. The
content of each element in the array is converted into a numeric value, multiplied by 10,000, and
printed out by the controlier (in Hz units). Finally, the counter is returned to local operation.
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BASIC HPL

i DI Fsetooyive drodim FELOIOG,7 ]
20 REMOTE 714 1 o fxd 0
a0 OUTEUT 714 MaNUAL  aE+9" 20 rem 714
44 GUTPUT 714:“‘&MPLL.FH&T“ 2 owrt ?iﬂ,‘manual Head
51 JQUTPUT 714:“RESDL , 4" 4 wrt 714, "sample.fast”
0 JUuTPUT 714: ”UFFw&T aFF 5 owrt 714, "rescl, 4"
74 QUTRUT 714" SCALE ,OFFY browrt 714, fowei.ugf”
a0 QUTRUT 714, ”SMLDTH aFF®" 70 wrt 734, "scale,of i
S0 GUTPUT 714 "DUMP UN" S owrt 714,"smooth,of £
TG0 ! 9 owrt 714, "dump,on”
R FOR k=1 TC 109 U
120 ENTER 714:F 3¢k 11 for E=1 to 1003
130 HEXT K 120 red 714,F5IK]
14D B 127 mext K
150 OUTPUT 214" DUHP OFE" T4: %
160 FOR K=1 T@ 100 15%: wrt 714, dump ot f"
170 F=YAL(FS(EKn =1 0000 150 for K=1 tg 100
154 PRINT k. F:"H" 170 val(FslKIy=100003F
RETE NEXT ¥ 13 prt K." YOF L, "He
20N ! 19 n@xt K
210 LOCAL 714 20
220 END 21 lrl 714

221 end

=h 750

This program sets the 5350B/51B/52B to remote, followed by commands to enable the DUMP
mode with the counter set for a Manual measurement: Manual measurement mode is selected
{(with a chosen center frequency of 4 GHz}, sample rate set for the fastest possible measurements,
10 kHz resolution, and all Math functions off. The DUMP mode is then turned on. The controller
enters the data from a series of measurements into 100 strings, after which the DUMP mode is
turned off. The content of each string is converted into a numeric value, multiplied by 10,000, and
printed out by the controller (in Hz units). Finally, the counter is returned to local operation.
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10
20
30
40
50
b0
70
80
30
100
110
120
130
140
150
160
170
180
19
200
210
220

BASIC

DIM F&L24]

REMOTE 714

OUTPUT 714:"5AMPLE ,HOLD"
QUTPUT 714,"SRAUMASK,2"
ON INTR 7 CALL Display
ENABLE INTR 7:2

!

UUTPUT 714" TRIGGER"
FOR K=1 TD 20
WAIT .10
NEXT K
LOCAL 714
END
t

SUB Display

S5=SPOLL(7 14

PRINT "STATUS = '8

ENTER 714:F%

FRINT "Meacured:!":F&:" Hz"
ENABLE INTR 7.2

SUBEXIT

SUBEND

HP 5350B/5351B/5352B
Operation and Programming

HPL
B: dim F$[26]
1: rem 714
2y wrt 714."sample,hold"
3 wrt 714,"sramasgk . 2"
4: oni 7,"Display"
5: eir 7,128
G %
/i wrt 714,"trigger"”
8: for K=1 to 20
91 wait 1900
10! next K
11: lcl 714
12: gto "exit"
130 %
T4: "Display' 4
15 rds(/14)18S
16 prt "STATUS = .5
17 rec 714,F%
18 prt "Measured:” F$."Hz"
19 eir 7,128

-

Uy aret
210 "exit'iend
= 10580

~

This program illustrates the use of interrupts to detect the end of a measurement. The
53508/51B/52B sample rate is set to HOLD so that a triggered measurement may be made. The
Measurement Complete bit of the service request mask is enabled as a condition to cause a
service request. The controller is set up to call a subroutine {“Display”) to handle the service
request interrupt when it occurs. The counter is triggered and begins a measurement. A two
second wait loop is executed during which the counter completes the measurement and causes
an SRQ interrupt. The Display subroutine is called; this subroutine proceeds to read and printthe
serial poll status byte and the just completed measurement. The Measurement Complete bit in
the status byte is automatically cleared after the serial poll. The subroutine sets up the controller
to accept interrupts, and then returns to the main program. When the wait loop is finished, the
counter is returned to local.
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SECTION IV
PERFORMANCE TESTS

4.1. INTRODUCTION

4.2, This section contains procedures for testing the electrical performance of the HP 53508, 53518
and 5352B Microwave Frequency Counters, using the specifications listed in Table 1-1 as performance
standards. All test procedures in this section apply to all three models unless otherwise indicated.
Specifications which apply only to an individual model are indicated in the following procedures by
being enclosed in brackets, [ ].

4.3. OPERATION VERIFICATION

4-4. The Operation Verification procedure, beginning at paragraph 4-17, is an abbreviated series of
tests that may be performed 1o give a high degree of confidence that the instrument is operating properly
without performing the complete Performance Test. An Operation Verification should be useful for
incoming inspection, routine maintenance, and after instrument repair.

4.5. PERFORMANCE TEST

4.6. The complete Performance Test procedures begin at paragraph 4-30. Al tests can be performed
without access to the inside of the instrument.

4.7, HP-1B VERIFICATION

4-8. An HP-IB verification program, described in paragraph 4-24, exercises the instrument through
the majority of its command set via the HP-18 interface. The program is written for an HP 858 as the
controller. If the instrument successfully completes all phases of the verification program, there is a
very high probability that the HP-IB interface and the counter are working properly.

4-9. EQUIPMENT REQUIRED

4-10. The equipment required for all test procedures in this section is listed in Table 1.5. Any
equipment that satisfies the required characteristics given in the table may be substituted for the
recommended models.

4-11. CALIBRATION CYCLE

4-12. The HP 5350B/518/52B requires periodic verification of operation, Depending on the use and
environmental conditions, the counter should be checked using the Operation Verification procedure
at least once every year. A full calibration procedure, including adjustments and a full Performance
Test, should be performed at least once every 6 months for instruments equipped with the standard
TCXO timebase, at least once a year for instruments equipped with the Option 001 Oven Oscillator
Timebase, and once every 5 years for instruments equipped with the Option 010 High Stability
Timebase, in order to maintain kHz accuracy of the HP 53508/51B/52B.
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4-13. TEST RECORD

4-14. Results of the operation verification should be recorded on a copy of the Operation Verification
Record, Table 4-3, iocated at the end of the procedure. Results of the Performance Tests should be
recorded on a copy of the Performance Test Record, Table 4-4, located at the end of this section.

4-15. OPTION TEST SPECIFICATIONS

4-16. The Operation Verification and Performance Tests described in this section are intended for
testing of the standard HP 5350B/51B/528B. If Option 002 {Rear Panel Inputs) or Option 006 (Limiter)
is installed in the 53508 or 53518, the sensitivity specifications of the counter will be different from
the standard instrument. An HP 5350B or 5351B equipped with either, or both, options should be tested
using the same procedures as for the standard instrument, using the option specifications listed in
Section | as performance standards. Refer to Table 1-1, Specifications, and Section 111, paragraphs
3-47 and 3-49, for information on Option 002 and 006 specifications.

NOTE

The foliowing operation verification and performance test proce-
dures require measurement of the actual input sensitivity of the
5350B/5351B/5352B. The actual sensitivity MUST be measured as
follows:

1. Before measuring, be sure to calibrate the power meter accord-
ing to the frequency calibration data provided on the power
sensor to be used in the test.

2. To measure actual sensitivity, decrease the input ievel to the
counter until it stops counting, then slowly increase the input
level until the counter measures the input properly (as defined
by the particular procedure being performed).
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4-17. OPERATION VERIFICATION PROCEDURE

4-18. Power-Up Self Test

a.  Before connecting the power cord and switching on the instrument, be sure that the line voltage
selector is properly set, the correct fuse is installed, and all safety precautions have been
observed.

b.  Setthe POWER switchto the ON position and verify the Power-Up Self Test routine, as follows:

1. immediately after switching the power on, the counter performs a display test in
which all segments of the liquid crystal display are turned on. The display should
remain in this state for about three seconds. Check that no segments are missing.

2. Ifanyof the internal tests fail, the results of the first test failing will be displayed after
the display test. Pressing the RESETALOCAL key will display the next test, if any,
failing. When all failing tests have been displayed, the HP-IB address will be
displayed for about two seconds. if all tests pass, the HP-1B address will be displayed
immediately after the display test.

3. After the HP-1B address is displayed, the counter should go into the measurement
mode last selected (if the counter had previously been left in Standby), or into the
Auto mode with FM Rate/Track set to NORMAL (if AC power had previously been
disconnected from the counter).

4. IfaFAIL message is displayed during the Power-Up Self Test, refer to troubleshooting
procedures in Section VI, Service, for information about specific diagnostic failures.

c.  Enter results of the Power-Up Self Test on the Operation Verification Record (Table 4-3).

4-19. INPUT 2, Gating and Counting Check

a.  Setthe counter to the INPUT 2, 5082 impedance mode by pressing the 500 key.

b.  Connect the rear panel 10 MHZ OUT BNC to the front panel INPUT 2. Verify that the
instrument displays: 10 000 000 (+1 Hz).

c.  Enter results on the Operation Verification Record.
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4-4

4-20. INPUT 2, 10 Hz-525 MHz Input Sensitivity Test

4-21. The following test is in two parts, Set up for 5O MHz to 525 MHz, and Set up 2 for 10 Hz to
20 MHz.

Specification: 50Q: 10 MHz-525 MHz, 25 mV rms

T ML 10 Hz-80 MHz, 25 mV rms

Description: The counter is set to the 10 MHz-525 MHz range, 50Q impedance, and a 25 mV rms
{(-19.3 dBm) signal is applied to INPUT 2. The test generator is set to selected frequencies and the
53508/518/52B is checked for proper counting. The counter is next set for 1 MQ impedance, a 25 mV
rms {~19.3 dBm) 80 MHz signal is applied to INPUT 2 through a 50 feedthrough, and the counter is
checked for proper counting. The test setup is changed to Setup 2 to test the 10 Hz-20 MHz range.

Setup T: INPUT 2, 50 MHz-525 MHz

HP 83505 SWEEP OSCILLATOR

HP 83595A 0.01-28.5 GHz

HP 436A
B
pP SSSUBSISIBSSN2E L pOWER METER

a.

HF 84854
POWER SENSOR

HP 8495D
ATTENUATOR
0-70 dB

Set the counter to the 10 MHz-525 MHz range, 5082 impedance, by pressing the 500 key.

Set the 83508 to 50 MHz, and the 83595A and 84950 for an output level of 25 mV rms (-19.3
dBm) as measured on the 436A Power Meter. Measure actual sensitivity and verify that the
53508/51B/52B counts properly at 50 MHz, 100 MHz, 250 MHz, and 525 MHz. {Note that
exact frequencies may not be achieved due to the frequency stability characteristics of the
8350B source.} Enter the results in the Operation Verification Record {Table 4-3).

Insert a 5062 feedthrough between the 116678 power splitter and INPUT 2 of the counter. Press
the TMQ key on the counter to select the 1MQ impedance, 10 Hz-80 MHz input.

Setthe 8350B to B0 MHz, and set the 83595A for a level of 25 mV rms (=19.3 dBm) as measured
on the 436A Power Meter.

Verify that the 5350B/518/52B counts properly at 80 MHz at 25 mV rms, and enter the result
in the Operation Verification Record.



Setup 2: INPUT 2, 10 Hz-20 MHz

HP 33254

HP 5350B/5351B/5352B
Performance Tests

FUNCTION GENERATOR/ REF OUT
FREQUENCY SYNTHESIZER/ | | iy

SWEEPER

BHHE

E

| EXT REF IN

{REAR PANEL: E {REAR PANEL:
(RN :
HP 53508/5351B8/53528
HP 10100C
5001

FEED-THROUGH

5350B/518/528 settings are the same as in the 80 MHz test (INPUT 2, TMQ).
Connect the 3325A to INPUT 2 of the counter via a 50€ feedthrough. Set the 3325A for an

output of 25 mV rms (-19.3 dBm) at 10 Hz.

Verify that the counter counts properly at 10 Hz, 50 kHz, 1 MHz, 10 MHz, and 20 MHz. Enter

results in the Operation Verification Record.
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4-6

4-22. INPUT 1, 500 MHz-20 GHz [26.5 GHz, 40 GHz] Input Sensitivity Test
4-23. The following test is in two parts, Set up for 500 MHz to 20 [26.5] GHz, and Set up 2 for

26.5 GHz to 40 GHz [5352B onlyl.

Specifictions: 53508 sensitivity

non

53518 sensitivity

[N I

5352B sensitivity

i

-32 dBm, 500 MHz-12.4 GHz
—27 dBm, 12.4 GHz-20 GHz

~32 dBm, 500 MMz-12.4 GHz
-27 dBm, 12.4 GHz-20 GHz
~-16 dBm, 20 GHz-26.5 GHz

-25 dBm, 500 MHz-26.5 GHz
0.741 x freq. in GHz - 44,6 dBm, for

frequencies greater than 26.5 CHz.
{(~15 dBm at 40 GiHz)

Description: The counter is set to the 500 MHz-20 GHz [26.5 GHz, 40 GHz] range and the appropriate
input signa!l is applied to INPUT 1. The generator is set 1o selected frequencies and levels appropriate
tothe model being tested, and the actual sensitivity of the HP 53508/51B/528 is measured up to 20GHz
[26.5GHz, 53518/5352B]. Setup 2 is used to measure the actual sensitivity of the 53528 at selected
frequencies up to 40 GHz.

Setup 1: 500 MHz-20 GHz {26.5 CHz]

HP 83508 SWEEP OSCILLATOR
HP B3595A 0.01-28.5 GHz

HP 436A
POWER METER

HP 5350B/53518/53528B

procec
gl

HP 8495D
ATTENUATOR HP 8483A
{0-70 dB) POWER SENSOR

a.  Setthe counter to INPUT 1, Automatic mode by pressing the AUTO key.
b.  Connect the equipment as shown in Setup 1.

c.  Setthe 83508 to 500 MHz, and set the §3595A and 84950 for =32dBm [-25dBm,53528B1, as
measured on the 436A,

d.  Measure the actual sensitivity at 500 MHz, 1 GHz, 5 GHz, and 12.4 GHz. {Verify the signal
level withthe 436A Power Meter at each of these frequencies.) Enter the actual sensitivity result
in the Operation Verification Record,

e.  Set the 83508 to 18 GHz. Set the 83595A and 8495D for —27 dBm [-25 dBm, 53528] as
measured on the 436A,

f. Measure the actual sensitivity at 18 CHz and 20 GHz. (Verify the signal fevel with the 436A
Power Meter at each of these frequencies.) Enter the actual sensitivity result in the Operation
Verification Record.

g, Ifa 53518 is being tested, set the 83595A and 84950 for ~16 dBm at 22 GHz. Measure the
actual sensitivity at 22 GHz and 26.5 GiHz. Enter the actual sensitivity result in the Operation
Verification Record.
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h.  fa 53528 is being tested, leave the 83595A and 8495D set to ~-25 dBm at 22 GHz, Measure
the actual sensitivity at 22 GHz and 26.5 GHz. Enter the actual sensitivity result in the
Operation Verification Record.

Setup 2: 26.5 GHz-40 GHz [53528]

HP 86738
SYNTHESIZED
SIGNAL GENERATOR

ol - Jalol

SIS RO T 5 B 0 [ |y
] £ 000 2

® 0@ ®G

HP 53528

(DIRECT CONNECTION
HP 436A TO INPUT 1)
POWER METER

WAVEGUIDE-TO-COAX ADAPTER
MAURY U230A"

HP RB4S6A
POWER SENSOR

—
=7 NI | o Hl B
o il E HP R752C
DIRECTIONAL
COUPLER
HP 83498 (OPT. 002) HP B3554A
MICROWAVE SOURCE HP R382A
AMPLIFIER MODULE ATTENUATOR

*Available from: Maury Microwave Corporation, 8610 Helms Avenue, Cucamenga, CA 91730.

a.  Setthe 5352B to INPUT 1, Automatic mode by pressing the AUTO key.
b.  Connect the equipment as shown in Setup 2.
¢.  Measure the actual sensitivity at 26.5 GHz, 30 GHz, 34 GHz, and 40 GHz, as follows:

1. Setthe 86738 to 13.25 Gz, and set the level for a +17 dBm output from the 83498
Amplifier (as indicated on the 83498 front panel display},

2. Add artenuation by adjusting the R382A Precision Attenuator until the counter stops
measuring, then decrease the attenuation until the counter measures the input
properly.

3. Note the doubled frequency (26.5 GHz) power reading on the 436A, add +10 dB to
the reading, and subtract the value of the R382A attenuator setting to obtain the
sensitivity level of the countey.

4,  Repeat the above steps at 30 GHz, 34 GHz, and 40 GHz (15,17, and 20 GHz input
to the scurce module, respectively).

d.  Enter the actual sensitivity result in the Operation Verification Record.
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4-24. HP-iB VERIFICATION

4-25. The HP-85 program listed in Table 4-1 exercises the HP 5350B/51B/52B through various
operating modes via the counter’s HP-IB interface. if the counter successfully completes all phases of
the verification program, there is a high probability that the HP-18 interface (A11 Assembly) is operating
correctly. This program is not intended to be an automated test system for operation verification of the
entire counter, but rather an aid to verify that the HP-IB interface is handshaking properly, sending valid
data to the controller, and controlling the counter properly. If the HP 53508/51B/52B does not respond
as described, refer to A11 HP-IB Interface Assembly troubleshooting in Section Vil

4.26. To perform the verification, set up the HP 5350B/51B/52B, HP-85B, and signal source as shown
below. The program will function with any valid HP-IB address set for the counter.

HP-85B
PRSONAL COMUR - HP-IB INTERFACE 82937A

i g B ROM DRAWER 82936A

; 16K MEMORY MODULE 82093A
i  ADVANCED PROGRAMMING ROM 00085-15005

HP-1B CABLE

HP 83508 SWEEP OSCILLATOR
HP 83595A 0.01-26.5 GHz

0O 0 000 Go60a
oo CO0_ 000 (i;]

BNC CABLE

NOTE
If using an HP-85A, a Mass Storage ROM (HP P/N 00685-15001) and

/O FROM {HP P/N 00085-15003; will be required to run the
verification program.
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4-27. The program listed in Table 4-1 may be keyed into the HP-858.

4-28. The program goes through 16 checkpoints, including a test to verify remote response at ail legal
addresses {Checkpoint 16). Atthe conclusion of each checkpoint, the operator is requested to enter the
results of the current checkpoint. These results are stored and can be printed upon completion of the
program. Table 4-2 is a sample printout of the results of the HP-IB Verification program. The printed
listing of results should be attached to the operation Verification Record (Table 4-3).

4-29. Various checkpoints throughout the program ask the operator to verify that the counter’s GATE
annunciator is on, as well as other annunciators. Note that if a signal is present at the appropriate input,
the GATE annunciator should be flashing at a rate proportional to the sample rate.

4-29a. Toavoid unintentional HP-I1B address change, do not interrupt power-up sequence, i.e. toggling
STBY/ON power switch of 53508/5351B/53528.
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Table 4-1.

HP-85 Program Listing

268
265
270
275
280
285
290
298
392
305
318
315
320
325
339
335
349
345
350
355
359

#2eHP 535@/5351/5352¢%
HP-18 OPERATION
VERIFICATION PROGRAM

BJG, SH
DATE: 12 JUNE 19BB
REVISION O

This program exercises
538Q/8351 /83582 through the
majority of its command
code sei via KRP-IB. The
program consists of 8
checkpeints, and provides
the uner with the ability
{0 execute and repest
thase tesis in any ordear.
Also provided are cptions
to print the checkpoint

i summary and reaults. The
{ program relies on

{ subroutines in addition

t to arrays and simple

t variablaes,

1

i

t Dimension and initialize

| string variable arrays,

PRINTER IS 2

OFTION BASE 1

DIM AGI32),BH0320 080247 FH{32] ,68[32]
DIM Hel321 T$0321 N&LT7]1,RE0151 R 1B}
DIM SHELE81,0¢(38),01{(38)
D=@

T=3
VARIABLE TABLE
i A=Address of counter
i C=CRT(1}) or PRINTER(Z)
! D=lesired checkpoint
| TuTestd
i IaBo Loop Index
i MeMeasmt data (real)
|

i

i

i

i

MleMagamt data {real?
K=Address failure counter
Jefddress pass counter
B{3@)=Failed address array
D(3@)=Fassed address array
I R{1B)=Array to store test resulis
Ag="FPrasa CONT to perform test.®
#Ge"Press CONT when ready.”
| D= ASCLI data

Ng="" t ID of counter
Feu"Pregs CONT for next disglay.”
Hg=" CHECKPOINT

HEa ' s ks bnsesaaatrdatsossnsanasnasre”
I R$="PARS" or *FAIL"

I SB=Frgont panel set-up dats

i

i Imitialize test

i resulls array

FOR I=1 TO 1B

R{T)w=Z

NEXT 1

CRT IS |

C=1

ENABLE ®XBD 1+32

b

i DISPLAY TITLE, CHECKPQINT LIST AND
1 SETUP INSTRUCTIONS

CLEAR

DISE USING "5/ ,"

DISP HE

oIsp

FHEB
370
375
380
385
390
39%
438
495
418
415
429
425
430
435
440
445
450
455
460
455
470
475
488
485
456
495
508
505
518
515
528
525
530
535
549
545
558
585
S8
565
570
575
s5@
585
590
595
=315
525
519
615
828
625
638

548
545
550
B5S5

BES
B78
BTG
589
585
590
595
799
785
718
715

29

GISP “535@/5351/%352 HP-IB OPERATION *
pIge VERIFICATIGN PROGRAM"
Dise

DIs? He

DIsSP

WalT 2500

CLEAR

DISP USING "B/,"

DISP H®

OIsP

DisP He

OIsP

oIsp v CHECKPOINT SUMMARY”
BISH

DISP H8

Disp

i IF PRINTER{Z) THEN SKIP

! WAIT AND CLEAR

1F =2 THEN 47Q

WAIT 2088

CLEAR

DISP “ t Ramote ,local Lockeut, Local”
0I5F " 2 Self Check (TTEST?')"
DISP * 3 'DISPLAY'”

DISP " 4 'INIT' & "RESET'"

BISP = § 'REF' & ‘OQUEN'

BiSp " § ‘ERR?"

oisp " 7 CS5ET R CSET?TC

DISP " B LOWZT & THIGHZ'®

BIisp " 8 CSAMPLE' & 'TRIGGER'”
DISP * 1§ 'RESOL® & 'HIRESOL'"
DISP " 11 "OFFSET' . 'SCALE' & TSMOQTHT
RISP * 12 *'AUTO' & '"MANUAL'"

DISP " 13 PFMRATE' "

DIGP * 14 TSROMASK'®

BIsP " 15 'OUMP"

WAIT 3008

CLEAR

DISP " 6 (HECK ALL ADDRESSES”

{ IF PRINTING,CONTINUE

IF 0=2 THEN GOTO BES

DISP

OISk F%

PAUSE

CLEAR

DISP "Would you like a printed version”
DISP "of the checkpoint summary?”
DISP USING "3/ .7

DISP “YES-Press K! to receive a°
DISP "printed version.”

DISP

DISF “NO~Press K4 o proceed”

ON KEY# [ ,"YES™ GOTD B45

ON KEYE 4.," NO" GOTC BB

KEY LABEL

8OTO B40

CLEAR 1 YES PRINTOUY

CRY I5 2

Cm2

5OTO 405 | GO BACK AND PRINT

CISP USING "5/,

CRT IS |

g=1

CLEAR | NO PRINTOUT

DISP *The HP 858 shoold have an *
DISP "Advanced Prgrm Rom in i1ts ROM™
DISP “Drawer and an 82937A KP~IB"
DISP “Interface Card/Cable.”

DISP "Connect the HP-IB Interface to”
DISP “the rear panel of the HP 536@"
QISP 8351, or 5352 and power-up the”
DISP “instrument, A source capable”




HP 53508/53518/53528B
Performance Tests

Table 4-1, HP-85 Program Listing (Continued)

728 DISP “of osutputiing 1 BHz from -1@" 188@ DISP “will be prompted as to what”
73@ DISP "uBm to +10 dBm will also be” 1@8% DISP "conditiona should Be verified.”
735 DISP “needed to-complete this” 1680 DISP ’

749 ISP "verification,” 1835 DISP B%

745 WAIT 10099 1 1@ PAUSE

752 CLEAR 1185 CLEAR

755 BISP 1118 LOCAL A

760 DISP "Consult the HP 5358/5351/5352" §118 REMOTE A

765 DISP "Operating and Service Manual” 1128 QUTPUT A " INIT"

778 DISP “for additional information.” 1125 QISP

TTE DISP 1138 Disk v REMGTE™

782 DISP Bs 1135 DISP

785 PAUSE 114@ DISP “Verify that the REM,LSN,FM NORM®
74¢ | 1145 DISF “and AUTO anmunciators are on,”
795 | SEARCH FOR S358/5351/%5382 115@ DiSP

808 ! ABDRESS 1155 ISP BS

805 CLEAR 1165@ PaUSE

818 DISP USING “3/.,7 1168 CLEAR

815 DISP “Searching for counter addrass...” 117@ DISP

828 SET TIMEGUT 71200 L1785 QISP * LGCAL {0CKOUT™

872% ON TIMEGUT 7 60TO 805 1182 DISP

830 FOR A=T700 TO 738 1IBE BISP "Verify that pressing any of the
835 1 72% = ADDRESS OF CONTROLLER 1190 DISP *froni panel keys othar than”
849 IF A=721 THEN 315 1195 DiSP "POWER will not affwct the °

845 REMOTE A 1208 DISP N$y ", "

858 QUTPUT A ID7" 1205 DISP USING "2/,"

BES ENTER A | NS 1219 DiSP B8

BEG IF Nf="HPS3%8A" THEN 985 1218 LOCAL LOCKOUT 7

855 iF Ng«“HPS351A" THEN 985 ) 1220 PAUSE

87¢ IF NE="HPS3IHZA" THEN 98BS 1225 CLEAR

875 IF N="uPH34528~ THEN 865 1239 Disp

88@ IF N$="HPS535!8" THEN 385 1235 DISP ° LOGAL"

B85 IF N&="HPS35ZB" THEN 8BS 1248 DISP

850 IF N$="HPS5350M° THEN 365 1245 DISP "Verify that the REM annunciator”
BYS IF N$="HPS35{M" THEN 385 1258 DISPF "is no longer on, and the "(N$
G20 TF NS="HPS3ISZM" THEN 385 125% DISP “responds to front panel entries.”
95 ABORTIC 7 126@ LOCAL 7

3t@ CLEAR A 1265 DISP USING "2/."

315 NEXT A 1279 DISP ES

2% BEEP 28¢ .25 1275 PAUSE

925 WAIT .1 1280 REMOTE A

833 QEEP 258 .,2% 1285 GOTO 5185 ! RECORD RESULTS

935 DIsP 1799

849 DISP "Address not found."® 1295 | CHECKPOINT 2

4% OI4P 1389 T=2

959 DISP B$ 1395 I%=" SELF CHECK ("JEST?7')"

955 PAUSE 1319 GOSUB 6108 ! DISPLAY TITLE

959 GOTO 885 1 TRY AGAIN 1315 DisP

985 DISP 1329 DISP “Checkpoint 2 tests the 'TEST?'"
9798 DISP N$:" found at addreas”jf;"." 1325 QISP "HP-IB command, The results of”
975 BEEP 290,25 1338 DISP “"the SELF CHECK will be sent over®
98 WAIT 250 ) 1335 DISP “the bus and displiayed on the”
985 BEEP 258,25 1348 DISP "controlier CRT.*

998 WATT 2099 : 1345 DISP

995 SET TIMEQUT i@ 1358 DISP BS

1898 ¢ IF CKPY 168 THEM RETURKN TO 1355 PAUSE

igos v IT 1369 CLEAR

1@1g IF T« THEN GOTO 6095 1365 REMOTE A

@15 GOSUB BGAB ! CHOOSE 18T CHKRT 1379 QUTPUT A "INIT

@20 G070 6448 ' GOTO CHECKPOINT 1375 OUTPUT A 4 "TEST?”

1825 ¢ 1380 ENTER A ; D$

1030 ¢t CHEGKPOINT o 1385 DISP "The results of SELF CHECK are:”
1335 T=1 139@ DISP

1040 I$="REMOTE, LOCAL LOCKOUT AND LOCAL™ 1395 DIsP " "3;08

1345 GOSUB B19@ 1 DISPLAY TITLE 1488 DISP

1052 DISP 1485 IF D&[1 ,41="PASS" THEN 1445

1055 DISP "Checkpoint | tests the” 1410 DISP "The "sN$1" fairled the SELF”
1860 DISP "REMOTE, LOCAL LOCKQUT," 1415 DISP "CHECK, It is recommended that”
1@65 DISP “amd LOCAL HP-IB commands,” 147@ CISP "the fault on ihe “1D%[18,1914" or”
1378 DISP “"Each command will be ° 1425 DISP "aswsociated assemblies be

19475 0ISP ‘programmed and the cperator”

4-11
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Performance Tests

Table 4-1.

HP-85 Program Listing {Continued)

1439
1435
1442
1445
1452
14585
1460
1465
1479
1475
1480
1485
1450
1485
1508
1505
i5t@
1618
1520
1525
1539
1535
1540
1545
1550
1555
1569
{565
1878
1878
1588
1585
1592
1585
1609
1695
618
1615
16208
1625
1632
1835
1649
1645
{65@
TE5E
16559
1885
1670
LETS
13-
168%
1599
1585
1798
1705
1718
1718
1720
1725
1730
17358
1742
1745
1750
175%
1768
1765
1778
1778
1789
1788

JI5P “correcied before continuing with®

DISP “the WP-IB verification.®
DIsp
DISP “Press CONY to record the resulis®

PAUSE

G070 618% ¢ RECORD RESULTS

}

! CHECKPOINT 3

T=3

g 'DISPLAYY COMMAND®
G0SUB 619@ ! DISPLAY TITLE
ISP

JISP "Checkpoint 3 tests the 'DISPLAY""
DISP "HP-IB command.”

DISP

DISF Bs

OUTPUT A 4 "INTT”

PAUSE

GCLEAR

DISP USING "3/ .~

BISP "Verify that the " (N§{" display"”

DISP "shows 'HP~IB VERIFICATION'.®
OUTPUT A& "DISPLAY HP-TB VERIFICATION'"
DIsP

DISP "Prass CONT to record resulis.”
RALSE

QUTPUT A 4 "DISPLAY "

GGTO Bi18S | RECGRD RESULTS

1

1 CHECKPOINT 4

Tud

Igm" PINIT* & 'RESET'*

GOSUB B10@ ! DISPLAY TITLE

BIse

DIiSP *Chackpoint 4 teats the *INIT®®
BISP "and 'RESET' HP-IB commands.”
Gise

DiSF B%

GUTPUT A " INIT”

POSET UP INSTRUMENT STATE

{1 TO BE INITIALJZED

CUTPUT A ;s "DFFSET ,ON{SCALE ON;SMOO0TH ,GN"
PAUSE

REMOTE A

QUTPUT A " INIT”

CLEAR

DISP USING "27 "

Oise ¢ TINIT?®

pIsp

DISP “Verify that the REM, LSN, FM"
DISP "NORM and AUTC annunciatars are "
OIGP "on and that the display shows"
DIspP

pisp -~ 20 oed 224 QR

DIsp

OISP "without an jnput.”

D18P

O15P Bw

PAUSE

t SET UP ERROR CONDITION

I MANUAL FREQ SE+93 I8 OuT

U OF RANGE

OUTPUT A ; "MANUAL ,SE+48"

CLEAR

DISP USING "3/ "

DisF - ‘RESEY*~

bispP

BISP "Verify that the “iNSE! 711" exhibits®
bise

pise OUT OF RANGE 3 ERROR”

pisp

DI%P "Press CONT to send the 'RESET'"

DISP “command. Werify that the error®
DISP "message is cieared and the”
DISP "REM LSN AUTO ,and FH NORM®

DISP "annunciators are on,”

PAUSE

QUTPUT A 1"RESET"

DIsSP

DISP “"Press CONT to record results.”
PAUSE

G0TO £18% | RECORD RESULTS

1

! CHECKPOINT &

Tag

1g=" YGUENT® & ‘REF?Y”

505UB 6102 ! DISBPLAY TITLE

OISP

DISP "Checkpoint 5 tests the "OVEN?'"
OISP “and 'REF?' HP~IB commands.®
D1sk
nise
PAUSE
CLEAR
pise *
OIsP
Disp
Dise
DispP
DIsp
PAUSE
REMOTE A

QUTPUT A "INIT®

I ENTER THE SYATUS OF THE REFERENCE
QUTPUT A (“REF?"

B

"REF? "

“Disconnecti the axternai®
*reference if one is connected.”

B

ENTER A ; D$

CLEAR

pIsp ‘REF?

GISP

DISP "Verify that ihe OVEN and EXT REF"
DISP "annunciaiors are off."

D1SP

BISP BS

PAUSE

CLEAR

BIsSP TREF7*

nige

DISP *'The "iN$:" has relurned iis”
DISP "timebase reference staius as °
BIse

DISP * " 108 "ERNAL”

DISP

IF C%«"INT" THEN 2055 ELSE Z2@45

DISP "RETURNED HP-IB DATA INGORRECT"

DisP
Di5P BE
PAUSE
CLEAR
orsp v
oIse
pise
CisP
oise
bise
DisP
PAUSE
QUTPUT A 4 "REF?"
ENTER & ; D%
CLEAR

pise ¢

TREED Y-

"Connect an external timebase,”
“to the external referance on the’
“rear panel.”

3

8%

"REF7T "

412




HP 53508/5351B/53528
Performance Tests

Table 4-1. HP-85 Program Listing (Continued)

2139 DIsP 2549 DISP “and 'SET?" KP-IB commands. A7
2135 DISP "Verify that the EXT REF" 2518 H7%P “configuration will be”

2149 BISP *anmnunciator is on. The "jN$ 2528 DISP "programmad and then saved using”
2149 BISP "has returned a reference atatus” 2525 DISP "thae 'SET?' command., The "IN
2190 DISP "of" 2530 DISP “"will be set to the initial”
2155 Disp 2535 DISP "power-on condition and then
2160 Disp " *+D%; "ERNAL" 2549 DISP “reprogrammed using the the”
2185 DIsP 2545 DISP “*SET' command.”

217Q¢ IF DS="EXT" THEN 218@ ELSE 2175 2558 BisP

2175 DISP "RETURNED HP-IB DATA INCORRECT" 2555 DisP B

2189 DISF Bs 2560 PRUSE

2188 PAUSE 2565 REMOTE A

2198 CLEAR 2578 CLEAR

21495 DIsP 2875 ¥ SET UP A CONFIGURATION T0

2209 01%P 2580 1 BE SAVED

22@5 QISP ¢ TOVEN? 2588 QUTPUT A " INTIT"

221@ DISP 2589 CUTPUT A ;"SMOOTH,ON;SCALE |1 ON:FMRATE LOW"
2218 DI9P “Disconnect the extarnsl timebase" 2995 QISP “Tha frant pansl sei-up to be”
222@ DISP 2608 DISP “stored has the SCALE,SMOOTH."
2225 DISP "IF the " IN%;" has option 8¢1" 2608 DISP “REM ,LSN,FM LOW and AUTC”

2230 DISP “or 910 {ovenized osciilators),” 2619 DISP “annunciatoprs on.”

2235 DISP “the returned siatus is valid.” 2635 OISP

2249 DISP "If the countar doss not have’ 2528 DISP "Yarify this sei-up and press”
2245 DISP "these opticne, the returned” 2625 DISP “CONT to store this configuration”
2250 DISP "status will always be "WARM'.® 2539 DISP "and initialjze the "jNSy" .~
2255 DISP 2635 PAUSE

2269 DISP “Prass GONT {o perform test.® 2640 QUTPUT A 1 "SET?"

2285 PAUSE 2645 | STORE THE SET-UP IN 58

2270 OUTPUT A 5 "OVEN?~ 2650 ENTER A ; S8

2275 ENTER A 3 D% 2655 QUTPUT A 1 "INIT®

2286 DISP 268@ CLEAR

2285 DISP "The oven status js " 0% ZBEES HISP USING *3/."

2236 DISP 2670 DISP "Verify that the REM,LSN FM NORM"
2295 DISP "Prass CONT to record resulis.” 2675 NISF "and AUTY amnunciators are on.”
736e FAUSE 2688 DISP

2385 6070 6185 | RECORD RESULTS 2685 DISP BS

23ie 269@ PAUSE

2315 | CHECKPUINT & 2695 OQUTPUT A 1 "SET,""y8847""

23208 T=§ 2709 CLEAR

2325 Ig=" 'ERR? 2705 DISP USING "3/ .,°

2330 GOSUB £1@@ *+ DISPLAY TITLE 2719 DISP “"Verify thai the SCALE,SMOOTH ,*
2335 QUTPUT A 4 "INIT" 2715 QISP "REM LSN ,FM LOW and AUTO®

234G DISP 2729 DI%P "annuncistors sre’on apain,”
2348 ISP "Checkpoint B tests the 'ERR?'" 2725 DISP

235@ DISP "HP-IB command. An error state” 2730 DISF B%

2355 OISP *will be programmed and tha” 2738 PAUSE

2369 DISP "type of error read back to the" 2748 GOTO 5185 | RECORD RESULTS

2385 DISP "HP BG." 2745

2378 pise 2758 1 CHECKPOINT 8

2378 DISP Bs 2755 T8

2389 PAUSE 2769 18<" LOWIT & CHIBHI'"

2385 1 SET UP ERROR CONDITIGN 2765 BOSUB 5100 | DISPLAY TITLE

2388 1 9E99 IS5 OUT OF RANGE 2770 QisP

2395 QUTPUT A :"MANUAL 9ES8" 2775 DISP “Checkpoini B tests the ‘LOWI'"
2404 OQUTPUT A :"ERR?" 27898 BISF "and 'WIGHI' HP-IB commands.”
2485 ENTER A s D8 2785 DISP "Connect the rear panel 10 MHz"
2419 CLEAR 2786 BISP "0UT to input 2 of the “sN&i1".”
2415 DISP “"Varify ihat the "iN$ 2795 QISP

2428 DISP "display indicates an error of” 28@@ CISP Bt

2425 DISP "type 3.° 2885 PAUSE

2438 DISP 2818 REMOTE A

2435 IF B$II8,181<¢>"3" THEN 2440 ELSE 2452 2815 QUTPUT A ¢"INIT"

244@% DISP "RETURNED HP-IB DATA INCORRECT, " 7828 OQUTPUT A 1+ "LOWZ"

2445 DISP 2825 ENTER & s M

245@ DISP "Praess CONT to RESET the 7838 CLEAR

24558 QISP N%:" and record the rasulis.” 2835 DISP

2460 PAUSE 284¢ DISP * Lowzt

2465 QUTPUT A "RESET” 2845 DISP

2470 GOTO 8185 { RECORD RESULTS 2850 DISP “Verify that the 5@ ohws”

2475 ! 2885 DISP “annuncistor is on a3 wall as”
2486 1 CHECKPOINT 7 ZBEQ DISP "the REM and TLK anmunctators.®
26485 T=7 2865 DISP “The BATE annunciator should be”
7498 I&=" *EET' & TSET?CC

74%% GOSUB B1@@ ' DISPLAY TITLE

25e@ DIsP

2505 DISP "Checkpoint 7 tests the 'SET'"
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Table 4-1.

HP-85 Program Listing (Continued)

2870
2875
2880
2888
2880
289%
29e9e
29@5
29i@
2915
2920
292%
2938
2935
2348
2945
2550
2985
2960
2968
2978
2975
298¢
2985
2580
2985
3800
3@e5
e
s
3020
3028
301
3835
3049
3045
3858
2ess
1069
2065
3e79
3@75
3e89
3085
Jese
30385
31ee
3i@5
318
3115
3128
3125
3130
3135
3140
3145
3159
3155
3169
3165
3i78
3178
3189
31p8
3192
3195
3200
3zes
3218
3215

CisSPF “flashing. The display shouid"®

DISF "read:”

oise

gise 19 ¢ee aee”

DIsy

IF M 10000009 THEN 29Q@ ELSE 7915

DISP "RETURNED HP-IB DATA INCURRECT"
DISP

Dise “iM
orse

01sP B%

PAUSE

OUTPUT A jHIGHI™
ENTER A 3 M

CLEAR

01%7 -

DIse

JISP "Verify that the REM, TLK, and"”
0ISF "1 msgohm annunciators are”

ISP "on. The GATE annunciator’

DISP “should be flashing. The display”
DISP “"should read”

0Is#
nise
DISP
IF M<> 10900000 THEN 3@@¢ ELSE 3029
O16F "RETURNED HP-I8 OATA INCORRECT®
DIsP

THIBHI'™

9 aed ¢og"

pIse v Y
DisF
DISP *Prass CONT to record results”

PAUSE

H0T0 G185 | RECORD RESULTS

]

! CHECKROINT §

T=9

Tgu" ‘SAMPLE B TRIGBER'"
50508 8108 | DISPLAY TITLE

DIge

BISP "Chechpoint 8 teats the"

DISP *'SAMPLE' and *TRIGGBER® HP~IR"
015F “commands. Connect the rear”

DISP "panel 1@ Mhz OUT to anput 2.7
nige

DISP BS

PAUSE

OUTPUT A 3" INIT®

QUTPUT A ¢ "SAMPLE HOLBRIGRI"
CLEAR
OISF "Varify that the HOLD REM.”

DISF "LSN, and 1 megohm annuncistors®
DIGP "are on, The display should”
DISP “reag"”

O15P

Dige " HOLOING=~~~"

DIsP

BISF "Press CONT to trigger the"

DISPF "counter and take & measurement.®
PAUSE

OUTPUT A ; "TRIBBER"

ENTER A 1 M

CLEAR

DISP "The measurement should be:”
DisP

pise v 1t 3o dop

DIsp

1F MC> 10209009 THEN 3205 ELSE 3225
GISPF "RETURNED HP-IB DATA INCORECTY
DIGP

pIsp "M

3220
3225
3239
3235
3240
3245
3259
3255
3260
3265
3279
3275
3280
3285
325@
3285
3309
33e5
3310
3315
3329
3325
3339
3338
3340
3345
3359
3385
3368
3385
3370
3375
3380
3385
3390
3395
3408
3405
3418
3415
3520
3425
3438
3438
344@
3445
3450
3455
3459
2465
3473
3475
3480
3489
349
3495
35ee
3585
i5ie
3515
3529
3528
3538
2835
3549
3545
3558
3855
3569
2865

CISP

DISP “Press CONT to record results”
FALISE

G070 8185 | RECORD RESULTS

i

t CHECHPOINT 12

T=10

I$=" 'RESGLT & *HIRESOL'"
GOSUB 8108 1 DISPLAY TITLE

DISP “Checkpoint 1@ tests the *RESOL'®
DISP "and *HIREBOL® HP-IB commantds.”
DISP "Connect the rear panel 10 MHz"
DISP “QUT to Input 2.°

DIsP

DISP B%

PAUSE

I START WITH RESOLUTION OF

I 3 MHZ (RESGL B}

QUTPUT A s "INIT"

SUTPUT A THIGHZ (RESOL 8"

CLEAR
GIsp - TRESGL
BISP *Verify that the current reading”

DISP “is to | MMz resolution.”

BISP “Prassing CONT will program®
DIGF "another decade of resclution.”
Disp

Bi8F “"Continue pressing CONT until®
[}iSF "the counter displays the"

OI5P "measurement with 1 Hz resolution”
nisp

ISP BS

PAUSE

i LOOP TO INCREASE RESOLUTION

1 BY 1 OECADE WITH EACH CONT

FOR I=5 7O B STEF -

BUTPUT A 1 "RESOL, "1

PAUSE

NEXT I

CLEAR

OUTPUT A ; "HIRESOL ,ON"

DISP "Varify ithat the REM LSN,”

0ISF "1 megohm, and HIGH RESOL"

QISP "annunciators are on, the”

DISP "GATE annunciator is Flashing®
QISP “and the display raads:”

DIsP

pise - 19 P08 008, Oes"

BIse

BISP "Press CONT to record resultis”
FAUSE

GOTO 618% ! RECORD RESULTS

3

H

! CHECKPOINT 11

T=11

I%=" TOFFSET'/'SCALE" /' SMOOTH®
50SUB B1@2 ¢ DISPLAY TITLE

gisp

GISP "Checkpoint 11 tests the 'OFFSET"
QISP "*SCALE’, and 'SMOOTH' HP-IB”
DISP “commands. Connect the rear panel”

DISP "19 MHz QUT to Inmput 2.°
DIse

Dise 8%

PAUSE

REMOTE A

tOSUBTRACT SMHZI FROM THE

Polg MHI READING=SMHZ

CUTPUT A ¢ "INIT®

4-14
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Table 4-1. HP-85 Program Listing (Continued)

3578 OUTPUT A “OFFSET,-5EDL ,ONiHIGHI" 3938 QISP "Imput a | BHz aignal at”

3875 CLEAR 3935 DISP '~ dBm to Input 1 of the "INS
3580 DisP " TOFFSET 3948 DISP

3585 DISP “Verify that the OFFSET REM.,” 3945 DISP 8%

3580 DISP "TLE, and | megohm annunciators” 3395@ PAUSE

3545 DISP "are on, Tha GATE light shoulg” 3955 REMOTE A

3668 DISP "be flashing. The display’ 3968 ¢ SET UP AUTD MOCE FOR

3605 DISP "should read:” 3965 t SINGLE MEASUREMENT

3618 0IsP 3976 QUYPUT A 4 "INITY

3B1H DISP % 000 090" 3975 GUTPUT A "SAMPLE ,HOLD(TRIGBER®

I82¢ ENTER A 4 M 3980 ENTER A ¢ M

3828 | CHECK MEASUREMENT 3985 IF Ms=t.E38 THEN GOTC 4228

3638 IF M(OSO00000 THEN 3635 ELSE 3855 39498 CLEAR

3535 DISP 3995 DISP USING "3/.,"

3640 OISP "RETURNED HRE-IB DATA I8 INCORRECT® 498 DIsP ° *AUTO "

3645 DIse 4905 DISP

3658 Disp - taMyUHe" 4318 DISP "Varify that the HOLD, REM,"
AauS DISP 4@15 DISP "TLK, FM NORM and AUTO"

366@ DISP B4 4826 DISP "annunciaicors are on and the”
3665 PAUSE 4025 DISP NBs' is displaying”

3670 ¢ MULTIPLY THE 18 MHI 4838 DISP

3575 1 READING BY 2=2@8 MHI 4935 DisPp - "My Hz"

3680 OUTPUT A *OFFSET ,GFF1SCALE,Z ON” 4348 DISP

Z585 CLEAR 4045 OISP "If ihe "iN%)" display does not”
3690 pise * *SCALE"” A@5@¢ DISP "match the above rmading, ihen”
3636 DISF "Verify that the SCALE, REM " 4@%% DISP "an error occcurred in the HP~IB"
3700 DISP “TLK, and | megobm annunciators” 4Q6@ DISP "tranafer.”

3705 DISP "are on., The GATE annunciator® 4985 DISP

3718 OISP "should ba flashing. The" ag7e DISP 8%

3715 DISP “display should read:® 4875 PAUSE

3778 DIsSP AQBE CLEAR

3725 DISP ¢ 29 908 2ee” 4885 DISP ' MAMNUAL ' "

3738 ENTER A + M 4%9¢ DisP

3735 | CHECK MEASUREMENT 4Q9% DISP "Press CONT to trigger the “yN$[!,71:"."
3748 IF MOZp000908 THEN 3745 ELSE 3785 4108 PAUSE

3745 0IsP 4185 QUTRPLHT A "MANUAL LASTF®

3759 QISP "RETURNED #P~18 DATA INCORRECT™ 411@ OUTPUT A 1 "SANFLE ,HDOLD: TRIGGER”

3755 DIsP 4115 ENTER A + M1

3768 DisP - TiMytHz 412¢ 1 CHECK FOR NO ACQUISITION

3765 OISP 4125 IF Mi=} £38 THEN GOTO 4229

377¢ DISP B 4138 DLEAR

3775 PAUSE 4135 DISP USING "3/."

3788 CLEAR 414 DisP " TMANUAL * "

2785 O1%F ¢ TEMOOTH " 4145 DISP

379¢ DISP "After pressing CONT to" 4150 DISP "Verify that the HOLD, REM, TLK )"
37498 QISP “program the countsr, verify" 4185 ISP "and MAN annunciators are on’
380 DISP "ihat the SMOOTH, REMLSN,” 4158 DISP “and the "iN$:;" 15 displaying”
3805 DISP "and | megehm anmunciators” 4188 DIGP

3818 DISP "are on. The BATE annunciator® 417@ Disp CaMEet Hz*

3815 QISP "should he flashing., The" 4175 DigP

IB7% QISP “display should :initially show” 418G DISP "IF tme " iNS(" display does not”
2825 DIsP 4185 DISP "maich the above reading, then”
3838 DI1sP 12 20 4198 BISP "an ercor occurrsd In the HP-IB"
383% DI1sP 4195 DISP "transfer.,”

3842 DISP "and increass the resolution” 4209 DISP

3845 OISP “"to | Hzx.” 4205 DiSP "Prews CONT to record the results.”
3858 DIgP 4218 PAYSE

38585 PAYSE 4215 GOTO 4255 | SKIP FAIL MESH

386@ OUTPUT A& "SHOOTH ONIHIGHI+SCALE ,OFF" 4228 DisP

3885 DISP 4225 DISP N$:" failed 1o acguire a”

387@ QISP "Prass CONT 1o record results” 4233 DiIS%P “signal.”

3875 PAUSE 4235 DIgP

388@ QUTPUT A  “SMOQTH ,OFF* 4243 GIsSP BS

388% G0TO B518% | RECORD RESULTS 4245 QISP

389¢ | 4256 PAUSE

38958 1 CHEGKPQINT 17 42559 GOTO G185 | RECORD RESULTS

3909 T=132 4260 1

3985 Igx" AUTO & MANUAL® 4265 i CHECKPOINT 13

3919 S0SUB 6189 1 DISPLAY TITLE 4278 T=13

3915 DI%P 4275 1g=* 'FMRATE'"

3328 DISP "Checkpoint 12 tasts the "ARUTO" 4ZB® OUTPUT A ¢ INIT"

3925 DISP "and ‘MANUAL' HP-IB commands.” 428% GOSUB B1@9 + DISPLAY TITLE
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Table 4-1. HP-85 Program Listing (Continued;

4230 REMOTE A 4650 OFF INTR 7

4295 DISP 4655 STATUS 7.1 + B

4388 DISP "Checkpoint 13 teats the 'FMRATE'" ABB@ S5=SPOLL(A}

4305 DISP “WP-IB command.” 4565 IF BIT(S,3) THEN 4870 ELSE 4535
4310 DISP 487@ DISP N$:" PASSED the OVERLODAD"
4315 0ISP “Input 2 | 6Hz sigral at’ 4875 DISP "bit tesi.”

4329 OISP "+% dBm to Input 1 of the NG 4680 DISP

42325 DisP 4885 DISP "Set the signal source output’
4330 ISP BS 4699 DISP "ilevel to -5 dBm. "

4335 PAUSE 464%% DISP

4349 CUTPUT A ;“AUTC;FMRATE ,NORMAL" ATe8 BEEP 288,25

4345 CLEAR 4705 WAIT .1

4359 DisP - TFHRATE®  NORMAL" 4719 BEEP 258,25

4355 DISP 4715 DI5F BS

4359 DISF "Veri1fy that the REM LSN," 4720 PAUSE

4385 DISP "FM NORM, and AUTO annunciators"® 472% CLEAR

4372 DISP "are on. The GATE snnunciator” 4738 BIsP " MEASUREMENT COMPLETED bit”
4375 BISP "should be flashing."” 4735 GIsP

438¢ DISP 474@ DISP “This seciion tests the”
4385 DISP Bs 4745 DISP "measurement completed bit of®
4380 PAUSE 4758 OISP "the status byte of the “iNS
4385 QUTPUT A 3 FMRATE LOW" 4755 DIsP

4490 CLEAR 47680 DISP *Preas CONT to sel up the mask®
4495 DISP * TFMRATE ® | LOW" 4768 DISP "and teat ithe bit."

4419 DISP 4778 DISP

4415 DISP "Verify that the REM,LSN," 4778 PRUSE

4420 DISP "FM LOW and AUTO annunciators® 4780 OUTRUT A "SAMPLE HOLD i SRAMASK 2"
4425 DISP “sre on. The BATE annunciator® 4785 OM INTR 7 BOTC 4830

4430 DISF “should be flashing.” 4790 ENABLE INTR 7:8

4435 DisP 4795 QUTPUT A 3" TRIBGER"

4449 CISP "Prass CONY to record reaulis” 4802 WAlT 2080

444% PAUSE 48@5 OFF INTR 7

4458 G0TO 618% | RECORD RESULTS 4818 DISP N8y " FAILED the MEASUREMENT®
4455 ¢ 4845 DISP "COMPLETED bit test.”

445@ 1 CHECKPOINT 14 4829 GOTO 4855

4465 Tw14 4825 OFF INTR 7

4470 igm *SROMASK ' " 4832 STATUS 7,1 + B

4475 QUTPUT A 3 "INIT" 4835 S=SPOLL(A)

448@ SOSUB 6188 | DISPLAY TITLE 4848 IF BIT(S,1) THEN 4845 ELSE 4Bi1Q
4485 REMCTE A 4845 DISP N®;" FASSED the MEASUREMENT®
4498 DISP 485@ DISP "COMPLETED bit test.*®

4435 OISP "Checkpoini 14 tasis the” 4855 DISP

AS@@ DISP " 'SRQMASK' HP-IB command,"” 486Q@ DISF B%

a5g5 DISP 485% PAUSE

451@ DISP BS 4872 CLEAR

4515 PAUSE 4875 DISP LOCAL bit-

4528 CLEAR 4888 DIsP

4525 DISP OUERLCAD mat” 4885 DISP "This seciion tests the local”
4538 DISP 4898 DISP "bit of the status byte of the"
4535 OISP "This section tests the” 4895 ISP N$y .

454Q QISP “"overload bit of the status byte” 4309 DIsP

4845 QISP "gf the "INS 43805 DISP "Press CONT io sei up the maak.”
4550 DISP 4919 DISP "and test the bit."

45885 DISP “Prass CONT to smset up the mask.” 4915 J1%P

4568 DISP 492@ PAUSE

4565 PAUSE 4928 QUTPUT A ; "SREMASK 16"

4579 GUTPUT A ; "SROMASK 8" 4330 ON INTR 7 GOTC 4979

457% CLEAR 4935 ENABLE [NTR 7:8

4588 DISP "Set the signal source to oubtput” 4949 LOCAL A | SHOULD SET LCL BIT

4n8% DISP "a t GHz signal at a level of" 4945 WALT 19029

4582 DISP "+10 dBm. This will create the" 4858 OFF INTR 7

4535 DISP "overload conditien.” 495% DISP N®i" FAILED the LOCAL bit”
4802 DIGP 4959 DISP “"{est.®

4585 DISP BS 49685 GOTO 5800

481¢ FAUSE 4973 OFF INTR 7

4515 ON INTR 7 GOTO 4659 4975 STATUS 7,1 3 B | CLEAR B% REG
4872¢ ENABLE INTR 748 498¢ SeSPOLL(AS

4825 WAIT 3008 4985 IF BIT(S.4) THEN 4990 FLSE 4355
4538 OFF INTR 7 499@ DISP N%;" PASSED the LOCAL bit"
4535 DISP N$: " FAILED the GQUERLOAD" 4995 DISP "test.”

464Q@ DISP "bit test." SPoR DISP

4645 GOTO 4689 50es 0OISP B$
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Table 4-1. HP-85 Program Listing {Continued)
SR8 PAUSE 4378 QUTPUT A " INIT®
5815 CLEAR %375 GO5UB 6190 ! DISPLAY TITLE
5@2® CLEAR 5380 REMOTE A
5@25 DISP © ERRCR bit” 5385 DISP
SP39 DISP S388 DISP "Checkgoint 15 tests the”
S@35 DISP "This seqction tests the ERROR 5395 CISP “’'DUMP' HP~IB command.™
5349 DISP "hit of the staius byte of the” 548¢ DISP
5045 DISP N$;“." 5438 GISP "Input a 1 GHz signal at”
5058 DISP 5418 GISP *~5 dBm to Inpul | of the®
5@ES DISP "Press CONT to set up and test” G415 DISP N&;"."
BOED DISP “this bit," 5470 DIsP
S@BS PAUSE %425 GISP 9%
5378 REMOTE A 5438 PAUSE
5@7% QUTPUT A ;"SROMASK 4" 5435 CLEAR
S@ae ON INTR 7 80TO 5135 G446 DISP “Praas CONT to begin DUMPING®
5¢85 ENABLE. INTR 748 5445 DISP “"data from ithe "iNE1" to the”
S@90 1 MANUAL FREQUENCY SE+89 IS G450 DISP "HPBS. 10 measurements will be”
5895 | OUT OF RANSE 5458 DISP “taken and displayed.”
5160 DUTPUT A  "MANUAL ,9E+33" G460 PAUSE
S10% WAIY 1000 %485 CLEBR
S11@ OFF INTR 7 5478 REMOTE A
5115 OISP 5475 ENTER A + #
G128 OI8F NS:;" FAILED the ERROR bit” 5486 IF M=1.E38 THEN GOTO %49%
5125 DISP "test.” B485 CUTPUT A ; "MANUAL LASTF:RESOL ,4;DUMP ON*
G138 6070 5170 5AS@ DISP “MEASH 3ATA FORMAT"
Gi3% OFF INTR 7 5495 DISF { GEMMMKK )"
Si4¢ STATYS 7,1 ¢+ 8 | CLEAR B85 REG SE@Q FOR I=1 7O 18
5145 S=SPOLL{AY 5505 ENTER A USING "X ¥K* 3 Ds%
SiG IF BIT(S,2) THEN BIGQ ELSE 5128 S51@ DISP I.,D8$
Sinn DISP 5518 NEXT I
S{BQ DISP N$1" PASSED the ERROR bit” $52¢ DISP
G165 DISF "test.” 8525 BISP “Press CONT to record results”
S17¢ GUTPUT A ;"RESET" 5538 PAUSE
5175 DISP 5535 CUTPUT A "OUNP OFF"
5188 DISP B% G548 G0TO 6185 | RECORD RESULTS
5185 PAUSE 5545 ¢
5198 CLEAR 555@ | CHECKPOINT 1B
5195 DISP * CUTPUY DATA READY bit* SG85 T=16
5208 DISP 556Q (=" CHECK ALL ADDRESSES”
G285 DISP “This asection tests the OQUTPUT® 4585 REMOTE A
G210 DISP "DATA READY bit of the status” 5578 QUTPUT A " INIT*
5215 DISP "byte of the "iN$;" 5575 G0SUB B61@@ | DISPLAY TITLE
5220 DISP 558@ DISP
52249 ISP "Prass CONT to set up and iest” 5585 DISP “Checkpoini 1§ tasis sll”
523@ DISP "{this bat.” 859¢ 0I8F "of the valid HP-1B addresses”
#2235 PAUSE 5595 DISP "except 21 which is the”
524 QUTPUT A "SROMASK 1" 5608 CISP "address of the controller.”
5245 ON [NTR 7 GOTO 5239 BEPS OIsP
G25@ ENABLE INTR 748 5618 DISP 8%
§295 DUTPUT A 7107 5615 PAUSE
BZH8 WATY 10090 5628 CLEAR
5265 {(FF INTR 7 BEZS K=@ | Reset failure ctr
5279 DIsP 85632 J=@ | Resei pass ctr
52975 QISP N&:1* FAILED the QUTPUT" SE3E FOR A=704@ TO 738
528@ OISP "DATA READY bit test.” L5640 IF A=721 THEN 5835
5285 GOTGQ 5328 GEAS I=A-T708
5298 OFF INTR 7 SESE CLEAR
G295 ENTER A ; M® { Must read data 5655 LOCAL 7
5399 STATUS 7,1 1+ 8 1 CLEAR 8BS REG SGEQ DISP “Press 'SET','HP-1B ADDRESS™ "
5305 4=SR0LL(AY SBES DISP 137, 'ENTER'.”
5318 IF BIT(S,@; THEN 5315 ELSE 5278 SE7@ OISP
S5315H DISP N&1" PASSED the CQUTPUT" SR75 ON KEY#® t,"INCR" 607D 5929
S329 DISP "DATA READY bit test.’ SEEG ON KEY®R 2 ,"EXIT" BOTC 5848
5325 DISR L6885 ON KEY® 3,"TEST" 6070 5748
5338 DISP "Praess CONT io record resulis” SEY9@ DISP "Press EXIT to terminste this®
533% PAUSE GEBR DISP “checkpoini.”
SI4@ QUTPUT A  "SROMASK 4" 570% DISP
5345 H0TO B1B% ¢ RECORD RESULTS 5705 DISP “Prass INOR to skip to the next”
53250 ¢ 571@ DISP "HP-I8 address.”
5355 | CHECKPOINT 15 5715 QISP
5388 T=15 §77@ QISP “Press TEST to test the current”
5385 I$=" QuNP T 5725 BISP "HP-IB address.”




HP 53508 /53518/53528

Table 4-1. HP-85 Program Listing (Continued)

§738 KEY LABEL B43e &0TO 790 | DET ADDRESS

5735 BOTD 5738 5995 GOTG G188 ¢ RECGRD RESULTS

574@ LLEAR si@e !

S74% OFF KEYE 1 §105 1

558 OFF KEY® 2 B110 ¢ DISPLAY CHECKPOINT TITLE

5755 OFF KEvY$ 3 8115 CLEAR

G7R@ SET TIMEQUT 7:100@ B12@ DISP USING "5/,

5765 ON TIMEQUT 7 GOTO 5849 5125 DISP e

5778 REMGTE A 5130 DIsP

5775 QUTRUY A IR B135 DIsP ~ CHECKPOINT " T

578¢ ENTER A + D% £148 DISP Ig

578% IF D®(ONT THEN QTR 5849 Bi45 DisP

g7ag SET TIMEOUY 18 5158 DISP HS

5795 K=K+1 | Incremani failurs ctre B165 QISP USING "3/."

5800 UI(K)=A | Store faiied addrs S16@ DISP A%

5885 DIsSP B165 PAUSE

581@ DIGP NS:1" responds at address "1A 172 CLEAR

5815 DISP 5175 RETURN

5879 DISP “Praas NEXT to continue” £186 !

B825 ON KEY® 4, "NEXT" GOT0 5820 B185 | RECORD TEST RESULTS

5830 KEY LABEL 513Q CLEAR

5635 5070 883% B185 DISP USING "3/ ."

5848 SET TIMEQUT 7@ 6200 DISP " Praas the appropriate softkey”
5845 ABORTIO 7 6265 DISF " to record ihe rasult of"
5858 CLEAR A 52tQ DISP

5855 DISP 6215 O1%F " CHECKPGINT ;T

5868 DISP N$:" does not respond at” 5229 ON KEYE 1 ,"PASS" GB0TO G24@

H8B5 DISP "addrass "1A B225 ON KEY® 4 ,"FAIL" 60TO B250Q

5878 BEEP 2%0,25% 6239 KEY LABEL

E87S WALIT .1 §23% GOTGQ 523%

SE50 BEEP 280,25 B248 R(T)w} ! |=PASS

5885 015P 8245 GOTC RZSS

H8%8 DISP "Prass NEXT {o continuae.” 6258 R{T)=@ ' B=FAIL

5835 OM KEYS$ 4 ,"MEXT* GOTC 5910 B255 CLEAR

5968 KEY LABEL 52658 | DETERMINE NEXT CHECKPOINT

Sags HOTH 5805 B2ES + TC BE EXECUTED

5310 I=J+1 1 Increment pass cir 5278 CLEAR

E915 D(JImA ¢ Store pass addrss 627% DISP "Press the appropriate soft key”
5928 ABORYIO 7 6288 DISP “to select the cdesired chackpoint...
5925 CLEAR A g§285 DISP

5930 OFF WEYS 4 6238 DISP

5935 NEXT A 5295 DISP "NEXT- Press K1 to perform ihe”
5940 ARGRTIO 7 6388 DISP "nexi checkpoint.”

5945 CLEAR A 5308 DISP "EXIT-Press K2 to end the”
SY5Q IF J=9 THEN 588% 5319 DISP "program.”

5355 CLEAR 5315 DISP "REPEAT- Press K3 i{o repeat this®
596@ DISP "The "(N®:" failed to” E328 MI%P "checkpaint.®

5865 OISP "respond &t the following® £325 DISP “GOTU%- Press K4 to select an®
5978 DISP "addresses:” 6338 QISP "arbiirary checkpoint.”

%97% FOR I=1 70 B335 ON KEY® 1,"NEXT" GOTC 6365

5388 DISP 101 B34% ON KEY® 2, EXIT" §0T0 6375

5985 NEXT I 5345 ON KEY® 3,° REPEAT" GOTO 638%
E490 5070 a8 53S9 ON KEY® 4.," 6GOTD%* GOTO 6385

5395 CLEAR 5355 KEY LABEL

HQR@ I[F K=@ THEN GOTO BQ40Q B3E% BOYTL E3BQ

5835 DISP 8365 DaT+l

B21Q DISP N&{" responds at addresses:” E37@ GOTO B420

6@15 DISP 5375 O=8

GE2@ QR i=1 TO K 8389 GOTO 64289

6925 DIgP 00D E385 D=t

G030 NEXT I 5390 G0TO 6422

935 507D 6250 6385 CLEAR

6048 DI1SP E4@8 DISF “"Enter checkpoini number desired”
5245 QISP "Moo sddresses were tested.” 84985 DISP "(1 to 16), and press END LINE"
50%¢ DIGP B41Q INPUT D

B@55 DISP 8Bs £415 JF DC1 DR 0X15 THEN 395

£@88 SET TIMEQUT 738 B428 GFF KEY% ¢

5085 PAUSE 5425 OFF KEY# 2

BOTE OFF KEYE ! G438 OFF KEYE® 3

6@7% QFF KEY® 2 £435 OFF KEYS$ 4

RE89 OFF KEY® 3 44 ¢

B@8S OFF KEY$ 4 G445 ¢ BRANCH EXECUTION TO
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HP 5350B/53518/53528
Performance Tests

6458
6455
546@
6455
64780
6475
g48@
485
5430
5485
6500
565
6518
6515
6529
B525
5538
5535
5549
8545
6552
BG55
6560
E5EE
657¢
BBTE
5580
B585
559@
55895
5690
5650%
[::3%"]
B61S
BB20Q
6625
BB3Q
6635
BG40
6545
5659
BEES
6669
BBES

i DESIRED CHECKPOINT

IF D=@ THEN BESH

IF B>7 THEN B472

ON D 60TO 1025,129¢,146@,1570, 1840 ,2310,2475
Pul-7

IF D=1 THEN GOTO BESG

ON D 607D 2745 ,303% ,3240,3480 ,3890 ,4260 ,4455 5350 5545
1

{ SUBROUTINE TO DETERMINE

| FIRST CHECKPQINT EXECUTED

CLEAR

OISP "Press the soft key to select”
DISP “the desired checkpoint.,,”

DISP USING "2/ .°

DISP "FIRSY~ Press X1 to perform iha"
DISP "first checkpaint.”

DIsp

DISP "EXIT- Press K2 to end the"

DISP "program.”

Dise

DISP "GOTO#- Press K4 o selact an®
BISP "arbitrary checkpoint.”

CM KEY%® 3} ,“FIRST" 607D BS85

ON KEY% 2," EXIT" §0T0 5535

OGN KEY% 4,° 60708 5070 B60Y

KEY LABEL

50TO BH80

O=T4+1

60TO G639

=g

607D BE3Q

CiEAR

DISP “"Entar checkpoint number desirsd”

DISP {1} 1o t8§), and press END LINE"
INFUT D

IF B<t OR O>16 THEN 5395
OFF KEY%®

OFF KEY% 2

OFF KEY%# 4

RETURN

|

] PRINTOUT CHECKPOINT
] RESULTS
CLEAR

5870
B&7%
6688
6585
55909
5885
6700
5705
B7i@
6715
672@
5725
6738
5735
8749
B745
6750
£755
5769
B76E
5770
6775
E789
5785
6790
B735
5829
65805
681G
8815
65870
6825
65838
6835
5840
£845
585¢
8853
65660

DISP “Bo you wish to have &°
DISF “printout of the results?*
ON KEY% | "YES" GOTO G700

ON KEY# 4 "NC" 8070 6825

KEY LABEL
80TO BBYS
CLEAR
PRINT HS
PRINT
FRINT
PRINT *
PRINT
PRINT H3
PRINT
PRINT "CHECKPOINT
CLEAR

FOR T=| TO §

IF R{T)=] THEN Rg=" PASS"

IF R4T =@ THEN R§=" FAIL"

IF R(T)=Z THEN R%=" NOT PERFQRMED"

HP-IB VERIFICATION"
RESULTS*

RESULTS"

PRINT * “rTa " jRE
NEXT T

FOR T=1¢ YO 18

IF R(T)=i THEN Rg=" PABS"

IF R(T)=0 THEN R$=" FATL"

IF R{T)=2 THEN R$="NOT PERFORMED"
PRINT * 3T “1R$
NEXT T
FOR I=}
PRINT
NEXNT 1
QUTPUT A " INIT"

CLEAR

OFF KEY#® 1

OFF KEY%$ 4

LoCAL 7

DISP USING "8/,

DISP " HP-1B VERIFICATION COMPLETED"
END

TG 5
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Table 4-2.  Sample MP-1B Verification Printout
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Table 4-3. Operation Verification Record

HP 5350B/53518/53528
Performance Tests

Hewlett-Packard Model 53508/5351B/5352B Tested by
Microwave Frequency Counter
Serial No. Date
PARA. NO. TEST RESULTS SPECIFICATION
4-18 Power-UP Self Pass  Fail
Test
4-19 INPUT 2, Pass ___ Fail
Gating and
Counting
Check
4-20 INPUT 2, 10 Hz- 525 MHz Input {record actual
Sensitivity Test (5082 /1MS2): sensitivity)
506 50 MHz 20 mV rms
100 MHz (~19.3 dBm)
250 MHz
525 MHz o
T MQ: 80 MHz
1TMQ: 10Hz
50 kHz
1T MHz
tomMHz
20 MHz
4-22 INPUT 1, 500 MHz-20 GHz [26.5 GHz, 40 GHz]

Input Sensitivity Test:

{53518, 53528B]

[5352B]

500 MHz
1 GHz
5 GHz
12.4 GHz

18 GHz
20 GHz

22 GHz
26.5 GHz

30 GHz
34 GHz

40 GiHz

~32 dBm [-25 dBm, 5352B]

~27 dBm [-25 dBm, 5352B]

~16 dBm [~25 dBm, 5352B]

0.71f(GHz) - 44.6 dBm
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4-22

4-30. PERFORMANCE TEST PROCEDURE

4-31. INPUT 2, 10 Hz-525 MHz input Sensitivity Test

4-32. The following test is in two parts, Setup for 10 MHz to 525 MHz, and Setup 2 for 10 Hz to
10 MHz.

Specification: 50 10 MHz-525 MHz, 25 mV rms
1T MQ: 10 Hz-80 MHz, 25 mV rms

Description: The counter is set to the 10 MHz-525 MHz range, 50Q impedance, and a ~19.3 dBm
signal is applied to INPUT 2. The test generator is set to selected frequencies and the 5350B/518/528
is checked for proper counting. The counter is next set for 1MQ impedance, a -19.3 dBm signal is
applied to INPUT 2 through a 50Q feedthrough, and the counter is checked for proper counting at
50 MHz and 80 MHz. The test setup is changed to Setup 2 to test the 10 Hz-10 MHz range.

Setup 1: INPUT 2, 50 MHz-525 MHz

§ AEFERENCE
L OUTPUT
§ (REAR PANEL)

HP 436A
POWER METER

| (Il meearasn O L9 ® 188 Hp 53508/53518/§ EXT REF IN
HP 86500 SYNTHESIZED 53528 {REAR PANEL,
SIGNAL GENERATOR

HP 86603A RF SECTION

HP 116678
. POWER
£ SPLITTER

HP 8485A |
POWER SENSOR

a.  Setthe counter to the 10 MHZz-525 MHz range, 50€2 impedance, by pressing the 50WD key.

Set the 8660C to 50 MHz, and the 86603A for an output fevel of 25 mV rms (~19.3 dBm) as
measured on the 436A Power Meter. Verify that the counter counts 50 MHz, 100 MHz,
200 MHz, 400 MHz, and 525 MHz, £1 Hz. Record the actual sensitivity at each frequency in
the Performance Test Record (Table 4-4),

c.  Connectthe 116678 to INPUT 2 of the counter via a 508 [feedthrough. Press the 1 MQ key
on the 5350B/518/528.

d.  Verify thatthe 5350B/51B/528 counts 50 MiHz and 80 Mbz, £1 Hz, at 25 mV rms (-19.3 dBm),
Enter the results in the Performance Test Record,



HP 53508/53518/53528
Performance Tests

Setup 2: INPUT 2, 10 Hz-10 MHz

HP 33254
FUNCTION GENERATOR/ REF OUT
FREQUENCY SYNTHESIZER/ | 1 iz EXT REF IN

SWEEPER (REAR PANEL) HP 53508/53518/53528 | (REAR PANEL)

HP 10100C
5001
FEED-THROUGH

a.  5350B/51B/52B settings are the same as in the 50/80 MHz test (INPUT 2, 1 MQ),

Connect the 3325A to INPUT2 of the counter via a 5082 feedthrough. Set the 3325A for an
output of 25 mV rms (~19.3 dBm) at 10 Hz.

c.  Verify that the counter counts properly at 10 Hz, 1 kHz, 500 kHz, 1 MHz, and 10 MHz, £1 Hz.
Record the actual sensitivity in the Performance Test Record.

4-33. if the counter fails any of the above sensitivity tests, refer to Section V, Adjustments, and verify
the INPUT 2 sensitivity adjustment (Peak Detector Adjustment, A2R1). If this adjustment is correct, and
the counter continues to fail the sensitivity tests, refer to Section VIlI, Service, for troubleshooting
procedures for the following assemblies, in the order shown:

A2 Low Frequency Input Assembly
A3 Counter Assembly
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4-34. INPUT 1, 500 MHz-20 GHz [26.5 GHz, 40 GHz] Input Sensitivity Test

4-35. The following test is in three parts, Setup 1 for 500 MHz to 1 GHz, Setup 2 for 2.5 GHz to
20 GHz [26.5 GHz], and Setup 3 for 26.5 GHz to 40 GHz.

-32 dBm, 500 MiHz-12.4 CHz

-27 dBm, 12.4 GHz-20 GHz

-32 dBm, 500 MHz-12.4 GHz

27 dBm, 12.4 GHz-20 GHz

-16 dBm, 20 GHz-26.5 GHz

-25 dBm, 500 MHz-26.5 GHz

0.741 x freq. in GHz - 44.6 dBm, for
frequencies greater than 26.5 GHz
(-15 dBm at 40 GHz)

Description: The counter is set to the 500 MHz-20 GHz 126.5 GHz, 40 GHz| range and the appropriate
input signal is applied to INPUT 1. The generator is set to selected frequencies up to 1 GHz, and the
actual sensitivity of the 5350B/51B/52B is measured. The test setup is changed to Setup 2 to measure
sensitivity inthe 2.5 GHz-20 GHz [26.5 GHzi range. f a 53518 or 53528 is being tested, the generator
is set to the appropriate test level, and actual sensitivity is measured at selected frequencies up to
26.5 GHz. if a 5352B is being tested, the test setup is changed to Setup 3 to measure sensitivity in the
26.5 GHz-40 GiHz range.

Setup 1: 500 MHz-1 GHz:

Specifictions: 53508 sensifivity

53518 sensitivity

g8 4 4

5352B sensitivity

REFERENCE
QUTPUT
IREAR PANEL:

HP 436A
POWER METER

@ @@ i
©H ® 8 38 Hp 53508/5351B/ § EXT REF IN

HP 8660C SYNTHESIZED 53528 REAR PANEL,
SIGNAL GENERATOR = _—
HP BBBOIA RF SECTION

[P

gaa o a8

HP 84B5A
POWER SENSOR

a.  Setthe counter to INPUT 1, Automatic mode by pressing the AUTO key.
b.  Connectthe equipment as shown in Setup 1.

¢, Setthe 8660C to 500 MHz, and set the 86603A 10 =32 dBm {-25dBm, 5352B], as measured
on the 436A,

d.  Measure the actual sensitivity at 500 MHz and 1 GHz. (The counter should measure these
frequencies to £4 Hz). Verify the signal {evels with the 436A Power Meter at each frequency.
Enter the resuit on the Performance Test Record.
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Setup 2: INPUT 1, 2.5 GHz -20 GHz [26.5 GHz}

HP 86738
SYNTHESIZED SIGNAL GENERATOR

HP 436A
POWER METER

3 pulex |

HP 8433C
QPT. 010
OPT. 890

FIXED ATTENUATOR

| HP sas5A
POWER SENSOR

a.  5350B/51B/528B settings are the same as in Setup 1 (INPUT 1, Auto).

b.  Connectthe equipment as shown in Setup 2.

c. Setthe 8673B to 2.5 GHz at a level of ~32dBm [-25dBm, 53528], as measured on the 436A.
d.  Measure actual sensitivity at 2.5, 5, 10, and 12.4 GHz, by first verifying the signal level with

the 436A.
e.  Setthe 8673Bto 18 Giiz at alevel of =27 dBm [-25 dBm, 5352B], as measured on the 436A,

f.  Measure actual sénsi%iv%ty at 18, 19, and 20 GHz, by first verifying the signal level with the
436A, and then verifying that each of the frequencies is counted to +4 Hz.

g Ifa 5351B or 53528 is being tested, repeat the above procedure for 20-26.5 GHz at the
appropriate input level [-16 dB8m for the 53518, 25 dBm for the 5352B}. Measure actual
sensitivity at 22 GHz, 24 GHz, and 26.5 GHz [+4 +iz, 53518 and 53528,

h.  Enter the results in the Performance Test Record.
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Setup 3: INPUT 1, 26.5 GHz-40 GHz [5352B]

HP 86738

SYNTHESIZED

SIGNAL GENERATOR : .
—— R HP 53528

i
{DIRECT CONNECTION |

HP 4364 TO INPUT 1) i
POWER METER i
i

- WAVEGUIDE-TO-COAX ADAPTER 1
L SRS el MAURY U230A* i
== |
HP R8486A {

POWER SENSOR i

i

i

!

(I H] B

H!

| 9

il HP R752C
DIRECTIONAL 9
COUPLER
HP 83498 (OPT. 002) HP 83554A
MICROWAVE SOURCE HP R382A
AMPLIFIER MODULE ATTENUATOR

*Available from: Maury Microwave Corporation, 8610 Helms Avenue, Cucamonga, CA 91730,

a. 53528 settings are the same as for Setup 1 (INPUT 1, Auto).
b.  Connectthe equipment as shown in Setup 3.
c.  Measure the actual sensitivity at 26.5 GHz, 30 GHz, 34 GHz, and 40 GHz, as follows:

1. Setthe 8673B 10 13.25 GHz, and set the level for a +17 dBm cutput from the 83498
Amplifier {as indicated on the 83498 front panel display).

2. Add attenuation by adjusting the R382A Precision Attenuator until the counter stops
measuring, then decrease the attenuation until the counter measures the input
frequency within 5 Hz.

3. Note the doubled frequency (26.5 GHz) power reading on the 436A, add +10dB to
the reading, and subtract the value of the R382A attenuator setting to obtain the
sensitivity level of the counter,

4. Repeatthe above steps at 30 GHz, 34 GHz, and 40 GHz (15, 17, and 20 GHz input
to the source module, respectively).

d.  Enter the actual sensitivity results in the Performance Test Record.
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4-36. If the counter fails any of the above sensitivity tests, refer to Section V, Adjustments, and verify
the A6 IF Amplifier/Detector Assembly adjustments. If these adjustments are correct, and the counter
continues to fail the above tests, refer to Section Vi1, Service, for troubleshooting procedures for the
following assemblies:

Microwave Module (A12 Microwave Assembly/U1 Sampler)
A6 IF Amplifier/Detector Assembly A3 Counter Assembly
A5 Synthesizer Assembly

4-37. Autornatic Amplitude Discrimination Test

Specification: The 5350B/51B/528 measures the largest of all signals present, provided that the signal
is 6 dB {typical) above any signal within 500 MHz; 20 dB (typical) above any signal, from 500 MHz to
20 GHz {26.5 GHz for the 53518, 40 GHz for the 5352B, 46 GHz for the 53528, Option 005) from
the largest signal.

Description: Two microwave generators are used to provide two signals to the 5350B/51B/528. The
relative level of the two signals is adjusted to the specification and the 53508/518/52B must count the
higher amplitude signal.
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HP 86738
SYNTHESIZED SIGMAL GENERATOR HP 438A
, e POWER METER
AT - o) o
) @ o) O
@ 0 @ ®
GENERATOR 1
HP116678 L CABLE A i ]
POWER | = e m-mﬁ.--
SPLITTER .

4-28

HPB660C SYNTHESIZED SIGNAL GENERATOR
HP B6603A RF SECTION

HP 84B5A
POWER SENSOR

NOTE

The second frequency source is not required to have a wideband
capability. The frequency range of generator 2 need only be
500 MHz to 2 GHz, -

Set generator 1 for an 18 GHz output at a level to deliver -5 dBm to the 53508/518/528. To
set this level, disconnect generator 2 from the 116678 and terminate that port of the 116678
with a 909D 50Q termination. Connect the 8485A to the 5350B/518/528 end of cable A and
adjust the 86738 output for a -5 dBm reading,

Set generator 2 for a 500 MHz output at a level to deliver =25 dBm to the 5350B/518/528. To
set this fevel, disconnect generator 1 from the 116678 input (reconnect generator 2 to the
11667B) and terminate the generator 1 port of the 116678 with the 909D 50£ termination.
Connect the 8485A to the 5350B/51B/528 end of cable A and adjust the 86603A for a—25 dBm
reading.

Connect both generators to the11667B in puts. Connect cable A to INPUT 1 of the counter.
Verify that the 5350B/518/528 counts 18 GHz. Increase the level of generator 2 until the
5350B/51B/528 counts incorrectly; measure that level (using the procedure described above)
and enter the resuit on the Performance Test Record.

Set generator 1 for a 2.5 GHz output at a level to deliver -5 dBm to the 5350B/51B/52B using
the technique previously described. Set generator 2 for a 2.0 GHz output at a level to deliver
~11 dBm to the 53508/51B/528 using the same technique. Connect both generators to the
116678, and cable A to the 5350B/51B/52B, Verify that the 5350B/51B/52B counts 2.5GHz.
Increase the generator 2 level until the 5350B/51B/52B counts incorrectly; measure that level
and enter the result on the Performance Test Record.
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4.38. If the counter fails the Automatic Amplitude Discrimination tests, refer to Section VI, Service,
for troubleshooting procedures for the following assemblies:

A6 IF Amplifier/Detector Assembly
Microwave Module (A12 Microwave Assembly/U1 Sampler)

4-39. FM Tolerance Test

Specifications: 5350B/53518B: 20 MHz maximum peak-to-peak deviation
5352B: 12 MHz maximum peak-to-peak deviation
53528, Option 005: 9 MHz maximimum peak-to-peak deviation

Description: The FM peak-to-peak deviation specification indicates the worst case FM deviation that
can be present on a carrier that the counter can acquire and count. The counter averages out the
deviations and displays a carrier frequency. in addition, the 53508/518/52B offers a choice of FM rate
modes. This test will verify that the counter performs properly in all three modes.

Setup:
HP 3325A
FUNCTION GENERATOR/
FREQUENCY SYNTHESIZER/SWEEPER
sEr Bl OO0 D E}DDDEI
ST .' LICaI0 [no
CIC30 & 0 @
[ o O v | it i | s |
HP S5350B/5351B/53528 FM INPUT HP 8B22Z2A/B
MICROWAVE FREQUENCY COUNTER {REAR PANEL} RF PLUG-IN
] e — . ue
e .
e
?c°§C>O
HP 8620C
SWEEP CSCILLATOR
HP 85B5A

B - ooooooon

SPECTRUM ANAL YZER
o
o .
ol © ©
Q

i — " a .n o

| e S iﬁl
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4-30

=L

g.

Set the 8620C t0 1 GHz.
Set the 86222A/B to -5 dBm.
Set the 3325At0 1 kHz,

Set the output amplitude of the 3325A to achieve a peak-to-peak widih of 20 MHz (12 MHz
if testing the 53528 or 9 MHz if testing the 5352B, Option 005).

To setthe amplitude, use the 8565A Spectrum Analyzer to verify the width of the FM deviation
at the output of the 86222A/8.

Verify that the counter acquires and correctly counts the modulated input. Enter the result in
the Performance Test Record.

Set the 5350B8/51B8/52B to Diagnostic 6 by pressing the following key sequence: SET/ENTER,
DIAGNOSTICS, 6, SET/ENTER. The counter will display the harmonic number, including the
fractional portion.

Verify that the displayed fractional portion does not deviate more than 0.30 from the integer
value. For example, a harmonic number of 3 should not deviate to less than 2. 70, or greater
than 3.30.

Setthe 3325A 10 45 Hz.

Set the 5350B/51B/52B to Low FM Rate by pressing the FM RATE/TRACK key. The LOW
annunciator will turn on.

Verify that the fractional portion of the harmonic number still does not deviate more than 0.30
from the integer value.

Press the RESET/LOCAL key and verify that the displayed count matches that of the normal FM
rate mode (step e).

Set the 3325A to 300 kHz.

Set the 5350B/51B/52B to Track rate by pressing the FM RATE/TRACK key. The TRACK
annunciator will turn on.

Set the 5350B/518/528 to Diagnostic 6 by pressing the DIAGNOSTICS key.

Verify that the fractional portion of the harmonic number still does not deviate more than 0.30
from the integer value.

Press the RESET/LOCAL key and verify that the displayed count matches that of the normal FM
rate mode (step e).

Enter the results in the Performance Test Record.

4-40. If the counter fails the FM Tolerance test, refer to Section V, Adjustments, and verify the A6 IF
Amplifier/Detector Assembly adjustments. If the adjustments are correct and the counter continues to
fail, refer to Section Vi, Service, for troubleshooting procedures for the following assemblies:

4-41.

A6 IF Amplifier/Detector Assembly
Microwave Module (A12 Microwave Assembly/U1 Sampler)

HP-1B Verification Test

4.42. Perform the HP-IB Verification Test procedures at paragraph 4-24. After completion of the
program, a printout should be attached to the Performance Test Record (Table 4-4).
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4-43. INPUT 1, 40 - 46 GHz Input Sensitivity Test (5352B, Option 005 only)

HP 86738 HP 5352B, OPT. 005
S;GNAL GENQRATOR MICROWAVE FREQUENCY COUNTER

Cra0oE 00 £
R

®.

HP 436A
POWER METER

HP GB84B6A
POWER SENSOR

HP 835554 HP Q38p7A HP QBSTA
SOURCE ™MODUL ap® BEND
ATTENUATOR
“ F e - ; ﬁz WAVEGUIDE
o e @ HP Q752C m
. DIRECTIONAL Q T
COUPLER
HP 83488, OPT. KoO! e e 1o HP G281A
#MICROWAVE COAX

AMPLIFIER ADAPTER
a.  Connect the equipment as shown above, '
b.  Measure the actual sensitivity at 42 GHz, 44 GHz, and 46 GHz, as follows:

1. Setthe 86738 frequency to 14 GHz.
2. Setthe 8673B output level so that a +9 dBm reading is indicated on the front panel
display of the 83498 Amplifier.

3. Adjustthe Q382A Precision Attenuator to increase the attenuation until the counter
stops measuring,

4. Adjust the Q382 10 decrease the attenuation until the counter measures the input
frequency within £5 Hz,

5. To obtain the sensitivity level of the counter, note the power reading on the 436A
display, add +10 dB to that reading, and subtract the value of the (Q382A attenuator
setting.

6. Repeat steps 1 through 5 at 44 GHz and 46 GHz.

¢.  Enter the actual sensitivity results in the Performance Test Record.
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Table 4-4. Performance Test Record

Hewlett-Packard Model 53508/5351B/5352B Tested by
Microwave Frequency Counter
Serial No. Date
' ACTUAL
PARA, NO, TEST SENSITIVITY SPECIFICATION

4-31 INPUT 2, 10 MHz-525 MHz
Input Sensitivity {(50£Y): 50 MHz N ) 25 mV rms
100 MHz _— (~19.3 dBm)
200 MHz
400 MHz
525 MMz

INPUT 2, 10 Hz-80 MHz

Input Sensitivity (TM£}): 10 Hz — 25 mV rms
1 kHz - (~19.3 dBm)

500 kHz

1 MHz

10 MHz

50 MHz

80 MHz

4-34 INPUT 1, 500 MHz-20 GHz [26.5 GHz, 40 GHz| :
Input Sensitivity: 500 MHz e -32 dBm [-25 dBm, 5352B]
1 GHz
2.5 GHz
5 GHz
10 GHz
12.4GHz

16 GHz e -27 dBm [-25 dBm, 5352B]
18 GHz
19 GHz
20 GHz

[5351B, 5352B] 22 GHz —_— ~16 dBm [~ 25 dBm, 5352B]
24 GHz
26.5GHz

[5352B] 30 GHz - 0.741f{GHz) - 44.6 dBm
34 GHz e
40 GHz — -15 dBm

4-37 Automatic {record actual
Amplitude separation)
Discrimination:

17.5 GHz separation B 20 dB (typical)

500 MHz separation dB 6 dB (typical)
4-39 FMm Rate Normal Rate (1kHz) Pass _____ Fail ___
Tolerance: Low Rate (45 Hz} Pass _ Fail

Track Rate (300 kk2) Pass .. Fail ___

4-41 HP-1B Verification Pass ... Fail ____
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For more information, call your local HP sales office listed in your telephone directory or an HP regional office listed
below for the location of your nearest sales office.

United States of America:

Rockville, MD
(361} 670 4300

Rolling Meadows, IL
(708) 255 9800

Fullerton, CA
{714) 899 6700

Atlanta, GA
(404) 955 1500

Canada:
(416) 678 9430

Japan:
(8113) 3335 8192

Latin America:
Miami, Florida
{305) 267 4245/4220

Brazil
(11) 709 1444

Australia/New Zealand:
(03) 896 2855

Far East:
Hong Kong :
(852) 848 7070

Korea
{2) 769 0800

Taiwan

{2) 717 9524
Singapore
(65) 291 8554

India
(11) 690 355

PRC
{1) 505-3888

In Eurepe, Africa and Middle East,
please call your local HP sales office
or representative:

Austria/South East Area:

(0222} 2500-0

Belgium and Luxembourg:
(02)778 3111

Denmark:
4599 10 00

Finland:
(90) 88 721

France:
(1) 69.82.65.00

Germany:
(06172) 16 0

Greece:
{01) 68 28 811

Ireland:
(01) 2844633

Israel:

(03} 5380 333
Italy:

(02) 92 122 241

Netherlands:
(020) 547 6669

MNorway:
{67) 158700

Portugal:
{11301 7330

South Africa:
(0111) 806 1000
Spain:

300 123 123

Sweden:
(08) 7502000

Switzerland:
(057)312111

Turkey:
(90-1)4 12583 13

UK
(0344} 362 867

For countries not listed, contact:
Hewleti-Packard

International Sales Branch
Geneva, Switzerland

Tel: +41-22-780-7111

Fax: +41-22-780-7535

Printed in U.S.A.
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