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HP 8920A, 8920B, 8921A
Assembly Level Repair

SERIAL NUMBERS

This manual applies directly to instruments with firmware revisions:
HP 5920A: A.14.07 and above
HF 8920B: B.01.07 and above
P 8921A: A.14.07 and above
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Documentalion for Repair & Calibration
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Tost St User's (ulde:

# 3ot Btarted-Front Fans oparation. To access different scresns.
* Configuring-Satting up the Test Sat, Te st the scrash infensity.

* Operating Cvervisw- More advanced oparatien, Te use the analog meter format.

* Product Dazcription- Seraen, field, & connactor dascriptions.
» Error Megsages- List of errors cauzed by fromt panel oparation errora,

HP 8920 Users Gulde/
02820-80171

HP 8321A User's Gulde/
08921-20022 |

Cellular Adapter Liger's Gulde:

# A simple operation axample

« Making Maaguremants- Inetructions for perlarming a maasuremant

* Troubleshooting Measuraments: A “try thie" approach to selating urexpactad
measuramant results

* Proguct Description- Sereen, fleld, & connactor dasriptions

+ HP-1B sommand listing for the calluiar adaptar

* Thaory of Oparation- Block Diagram of the callular adapter

* Gloz=ary

|
HP 22201A User's Guide/
B3201-20033 ‘

\
HP 832018 User's Guida/
82301-90034 !

|
HP 832034 User's Gulde/
83203-30010 !

HP 332038 User's e{uida/
8320%-30023 |

Test Set Programmar's Guida:

* Tost St Architacture Cvernviaw

# [EEE 4a88.1 Capablititas, Remote/Loca! Modes

& HF-IB Frogramming Qulgalines

# JEEE 488.2 Cornmaon Commands Syntax/Usage

& Statuz Reporting/Service Reguast/Passing Contral
= IBAZIC Program Development

08520-80172

\ ;
HP 3920, HP 8327 Rrogrammer's Gulde/

IRASIC Manual:

« IBASIC Pragramming Structure & Flow/Subpragrame & Functlen Brrors
* IBASIC Intarfacing Concents/Entaring & Outputting Data/intarface Deactiptions
= IBASIC Detailed Keyword Rafarance

HP Instrumant BASIJB'I.OH
E20583-30000 i

T
HF Ingtrument BASIE 2.0/
E2083-50005 ;

Assembly Leval Repalr Guide:

* Traublashooting
* Rapair

# Calibratlan

* Spacifications

# Sarvice Scraen
#Black Diagram
. Haplacaagln Paty Listing
* Diagnogtic Drescriptions

* Error Massages

Ll \mnnunlh\bollur\lpmna. lard

HF 8820, HF 8821 ALlsamny Leveal Repal/

08020-301E8 ‘

HP 83201 A Aaaambiy Leval Repatr/
|
|

23201-90003

HF B3201B Aegembly Laval Repalt/

83201-30018

HP 83203A Assembly Level Rapaly/

83203-90002

HP 832038 Assembly Laval Repalt/

B3203-200186

See other side for which documents are used with which products




Documentation for each Produmct

HP 8920A Products
HP 8920A

ooooonmog
==oooo
gg Spooo|j
= Soao
& ) Soool]
El=l=E=E

R o e L

=3

»HF 8620 Llse,s! Quids

+HP 8020, HF 5921 F'rcqgrnrnmur'ﬂ Giulde
#HP ingtrumgrit BAEIG

=HP 2928, HP 3821 Astambly Level Repalr

HP 8920D
Teee |

=== il F e 2e20a
Spie || HF 2207 A

e

g |
2 () meoa|
o0

oo oooool
v B DD EEE
—

«HP 8320 User's Guide
*#HF 83201 A User's Quide
aHP 8820, HP 8921 F'mA‘grammors Gulda
-HP lnatrumem BAEIC

P 2pad, P 8921 Assembly Lavel Rapair
-HP 83207 A Axzambly Lavel Rapait

__HHP 83203A
PLGE I TABS ]

*HP @32034 Ukers Gukla
« HF 832034 Azasmbly Laval Rapalr

HP 8920B Products

HP 89208 _

DEDEDUDI“W

g
23 2ams

oo moorEE

HPB

HP 332058
HF 832018

Lua o @ Db Fedhi
T Lj

= HP BRR0 Usar's Guide

» HP 8920, HP B527 Progratimar's Gukda
wHP Ins‘trumunt BASIC .’.?0

= MP 85320, HP 8521 Assembly Lovel Repair

9208, Optmn 500

o“ouo‘oJ

GDDDDU===
QDQDDDD
£ ooe
I:Inﬁl.l
I_AD Dooao |,
® 0 Ol G

Uo

*HP 28920 User's GuUids

*HF B3201E Lisars Guida

*HF £920, HP 8821 Progammer's Guide
*P Instrumant BASIC 2.0

+HP 8520, HF 8921 Assembly Laval Fopatr
*HP §32035 Agsembly Laval Repair

s bolinr oy

HP 8921A Products

HP BaZ21A
HP B3201A

(_F

an

HP 8921A _

|
oEEO0o00000

T =tulala]
Egngﬁﬂﬂﬂﬂ
= PEEE
= i

—) 0 20000

o ® Qe g e

» HP 8821 A User's Gulde

« HF 8920, HF 8821 Frngmmmfs Guidn

+ KR [hatrumant BASIC 1

* W2 8920, HF Badl Assambly Leavel Rapalr

HP 8921D
=

TCRO DD

RS
==

ool
l oo Semoo

T @ b G
-

—T
*HF 5929 A Uzar's Guide
aHP 22014 Liger's Guldes
*HP g9z0, HF 8821 Fy I‘al‘nl‘n&rs Sukle
4P Instrurmant BASIC
+HP 8920, HF 8821 ASMMDWR! Leval Repair
*HP BI04 Assambly Laval

HP 8921A, Optiorrl 600

HF BB214
HP 832038

[-3-E-R-Rd -4 -1

ooooooo ooy

{DG

NN} STy

—

«HP 8821A User's Guide

+HF 532038 Uzara Quida

=P gog0, HP B33 Programmats Guide
HP Inetrument BASKS 1.¢

+HF 3920, HF 2921 Amnambly Lavel Repait
=+HF 332038 Assemily Level Repalr




CERTIFICATION

Hewlett- Packard Company certifics that this product met its published specifications at the
time of shipment from the factory. Hewleti-Packard further certifies that its colibration
measurernents are traceable to the United Slates National Institute of Standards and
Technelogy. to the extent allowed by the Institute’s calibrotion facilily, and to lhe calibration
Jacilitics of other International Standards Organization members,

WARRANTY

This Hewlett-Packard jnstroment 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 pmducts which prove to
he defective.

For watranly service or repair, this product must be returned to a sewtce\f&cﬂlty designated
by HP. Buyer shall prepay shipping charges to HP and HP shall pay Ghlppmg charges, duties,
and taxes for products returned to IIP from another country. ‘

HP warrants that its soflwarc 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 ﬁrmwa.re will be

uninterrupted or error free. ‘

LIMITATION OF WARRANTY

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

NO OTHER WARRANTY IS5 EXPRESSED OR IMPLIED. HP SPECIFiCALLY
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY‘ AND FITNESS
FOR A PARTICULAR PURPOSE.

1
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 BA.SED ON CONTRACT,
TORT, OR ANY OTHER LEGAL THEQRY.

ASSISTANCE ‘

Product maintenance agreements and other cuslomer assistance agrecments arc available for
Hewlcti- Packard products. ‘

. . !
For any assistance, contacl your nearest Hewlett-Packard Sales and Service Office.

Warranty v




SAFETY CONSIDERATIONS

GENERAL

This product and related documentation must be reviewed for familiatization with safety
markings and instructions before operation. ‘

This product is a Safety Class [ instrument (provided with a protective earth {erminal ).

SAFETY EARTH GROUND

An upinterruptible safety earth ground must be provided [rom the main power source to the
praduct input wiring terminals, power cord, or supplied power cord set.

CHASSIS GROUND TERMINAL

To prevent a potential shock hazard, always connect the rear-panel chassis ground terminal to
earth ground when operating this instrument from a DC power source.

vi Safety Considerations .
Pt




SAFETY SYMBOLS

A Indicates instrument damage can occur if indicated operating limits are exceeded.

5 Indicates hazardous voltages.

= Indicates earth (ground) terminal |

Warning

The WARNING sign denotes a hazard. It calls attention to a procedure,
practice, or the like, which, if not correctly performed or adhered to, could result
in personal injury. Do not proceed beyond 3 WARNING sidn until the indicated
conditions are fully understood and met. |

Caution

The caution sign denotes a hazard. It calls attention to a‘fn operation
procedure, practice, or the like, which, if not correctly peTformed or adhered
to, could result in damage to or destruction of part or alllof the product. Do
not proceed bevond a CAUTION sign until the indicated conditions are fully
understood and met. 1

Warning

@

Any interruption of the protective {grounding) conductor (inside or outsite the

instrument) or disconnection the protective earth terminal will cause a potential
shock hazard that could resulting personal injury. (Grounding one conductor of
a two conductor outlet is not sufficient protection).

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

If this instrument is to be energized via an autotransformer (for voltage
reduction) make sure the common terminal is connected to the earth terminal of
the power source. :

Servicing instructions are for use by service frained persopnel only. To avoid

dangerous electric shock, do not perform any servicing unless gualified to do
$0. ;

Adjustments described in the manual are performed with QOwer supplied to
the instrument while protective covers are removed. Energy available at many
points may, if contacted, result in personal injury. ‘

Capagitors inside the instrument may still be charged everﬁ if the instrument has
been disconnected from its source of supply. |

For continued protection against fire hazard, replace the Ii#w.- fuse(s) only with
250 V fuse(s) of the same current rating and type (for exal‘rple, normal blow,
time delay, etc.) Do not use repaired fuses or short circuitf.-d fuseholders.

Safety Symbols vii




‘Manufacturer’s Declaration I

This statement is provided to comply with the requirements of the German Sound Emission
Directive, from 18 January 1991.

This prodict has a sound pressure emission (at the operator position) < 70 dB(A).

m Sound Pressure Lp < 70 dB(A).
m At Operator Position.

m Normal Operation.
m According to ISO 7T779:1988/EN 27779:1991 (Type Test).

Herstellerbescheinigung

Diese Information steht im Zusammenhang mit den Anforderungen der
Maschinenldrminformationsverordnung vom 18 Januar 1991.

» Schalldruckpegel Lp < 70 dB(A)
m Am Arbeitsplatz.
m Normaler Betrieb.

w Nach ISO 7779:1983 /EN 27779:1991 {Typpriifung).

viii - Manufacturer’s Declaration




DECLARATION OF CONFORMITY
According to I50/IEC Guide 22 and EN 45014

Manufacturer's Name: Hewlett-Packard Company
Manufacturer's Address: Spokane Division

24001 E. Migsion Ave.
Spokane, WA 95220, USA

Declares that the product:

PFroduct Hame: RF Communications Test Sei

Model Number (s): HF 8920A and BS21A
Froduct Optiong: All
Conforms to the following product Specifications.
Safety: HD 401/1EC 348

EMC:  EN 55011 (1891) /CISPR 11 (199%0): Group 1, Class A
EN 50082-1 (1952)/IEC 801-2 (1991): 4KV CD,ekV AD
JIEC 801-3 (1984}: 3V/m ‘
JIEC 801-4 (1988): 1KV Power Lines
0.5 kV Signal

Lines |

Supplementary Information:
The Product herewith complies with the redquiremants of
the Low Voltage Directive 73/23/EEC and the EMC Diractive

89/336/LEC. ;

i |
Spokane, Washington 9-/5~975 ZM-H W 3

Date Vince Roland, SKD Quulitﬁ Mgr

Eurgpean Contact: Your local Hewlett-Packard sSales and
Service Office or Hewlett-Packard GmbH. Dept.ZQ/Standards
Eurcpe, Herrenberger StraBe 130, D-7030 Boblingen |

(FAX: +49=7031-14-3143) .

Declaration of Conformity ix




REGIONAL SALES AND SERVICE OFFICES

EASTERN USA
Hewlett-Packard Ca.

2101 Gather Rd
ROCKVILLE, MD 20850
Tul; (301) 2382000

EASTERN USA
Hawlett-Packard Company
Service Center

150 Green Fond Road
Raockaway, NI 07866

Tel: (201) 586-5400

|
MIDWESTEEN USA
Hewlett-Packard Co.
5201 Tollview Djrivc
ROLLING MEADOWS
IL, 60008 }
Tel: (708) 342-2000

SOUTHERN USA
Hewlett-Packard Co,
1495 Nerth Park Flace
ATLANTA, GA 30339
Sades: (404) 955-1500
Fax: (404) 980-7292
Service: (404) 850-2544
Fax: (404) 955-1500

SOUTHERN USA
Hewlett-Packard Company
Zervics Center

930 E, Campbell Road
Richardson, TX 75081
Tel: (214) 699-4331

|
WESTERN USA
Hewlatt Paclmrd Company
Service Center |
301 E. Evelyn Apenue
Mountain View, Cal, 94041
Tel: (415) 694-2000
Fax: (415) 694-0601

WESTERN USA
Hewlett Packard Conrpany
24 Inverness Place Bast
Englewaad, GO 0112

Tel: (30-"5) G49-5012

Fax: {303) 649.5787

WESTELN USA
Hewlett-Packard Co.

1421 5. Manhattan Ave.
FULLERTOMN, QA 9263t
Tel: (TM) 899-6700

Fax: {714} 778-3033
Service: (T14) 7H8-5480

UNITED STATES

OF AMERICA,

Customer Informhation Center
Tel: (800) 752-0900

G:00 AM to 5:00/FM

Pacific Time

Farts Direct: 1-800-227-8164

SOUTH EAST EUROFE
Hewlett-Packard Ges, m.b.h,
Liebigasse 1

F.0), Box 72

A-1222 VIENNA, Austria
Tel: 43 222 2500 ¢

Telex: 13 4425

EUROPEAN
MULTICOUNTEY
REGION

Hewlett-Packard 5.A,

P.O. Box 95

150, Route dv Nani_di_AVRIL
CF-1217 Meyrin 2

GENEVA, Switzerland

Tk (41/22)780-8111

Fax: (41/22)780-8542

NORTHERN EUROPE
HewletL-Packard Nederland B.V.
Startbasn 16

1187 XR AMSTELVEEN

The Nethertands

P.O, Box 667

Tel: 31/20 5476211 X 6631

Fax: 31-20-6471&25NL

ASIA

Hewlatt-Packard Asia Ltd.
22-30/F Percgrine Tower
Lippo Center

59 Qucensway, Central
HONG KONG

G.F.0). Box 863 Hong Kong
Tel: 852-848-TT77

Frx: 852.868.4007

JAPAN

Yokogawa-Hawlett-Packard Litd.

3-28-21, Takaido-Higashi
Suginami-lku, TOKYO 168
Tel: 81 3 3331-6111

Fax: 81 3 3331-6631

Regional Sales and Service Offices

INTERNATIONAL SALES
ERANCH HEADQUARTERS
Hewlett-Fackard 5.A,

39, Rue Veyrol |

P.O, Box 365

1217 Meyrin 1

GENEVA, Switzerland

Tel: 41-22-730-4111

Fax: 41-22-78{)—*%770




REGIONAL SALES AND SERVICE OFFICES (continued)

AUSTRALIA/ CANADA, CANADA
NEW ZEALAND Hewlett-Packard (Ganada) Ltd. Hewleti-Fackard Company
Hewlett-Fackard Lid, 5150 Spectrum Way Service Center -
.0y Box 221 MISSISSAUGA. Ontario TAW 17500 Transcanada Highway
-1 Joseph St 5431 Canada §. Serv Road |
BLACKRBURN, Vicioria 3130 Tel: (416) 206-1725 Kirkland, Quebec
Tel: (61/3) B95-2855 Fax: (416) 2-6-4739 Hol 2X8
Fax: (61/3) 8098.92857 Canada

Tel: {416) 206-3296

CANADA LATIN AMERICA UNITED KINGDOM
Hewlett-Fackard LTD Hewlett-Fuckard Company Hewlett Packard Led.
Service Center LAHQ CO.Lomas de vireyes Cain Road )

11120 178 Street 11000 MEXICO D.F. BRACKNELL
Edmonton, Alberta Mexico Berkshire, RGI71IHN, UK
To& 12 Tel; {52/5):326-4000 Tel: 44-344 360000
Canada Fax: (52/8)202 7718 Fax: 44-344-36334141

Tul; (403) 486-6066

Fax: (A03) 4808764

xii Regional Sales and Service Offices




ATTENTION
Static Sensitive
Devices

This instrument was constructed in an ESD (electro-static discharge)
protected environment. This is because most of the semi-conductor
devices used in this instrument are susceptible to damage by static
discharge. :

Depending on the magnitude of the charge, device substrates| can be
punctured or destroyed by contact or mere proximity of o static charge.
The results can cause degradation of device performance, early failure,
or immediate destruction, ‘

These charges are generated in numerous ways such as simple contact,
separation of materials, and normal motions of persons working with
static sensitive devices, 3

When handling or servicing equipment containing static sénsitive

devices, adequate precautions must be taken to prevent device damage
or destruction. 1

Only those who are thoroughly familiar with industry accepted
techniques for handling static sensitive devices should attempt to
service circuitry with these devices. !

In all instances, measures must be taken to prevent static charge
build-up on work surfaces and persons handling the deuvices.

Static Sensitive Devices  xiii




|
Plug Type Plug Descriptions| HP Part # CablciDescriptiuns
male/female | (cable & plug) :

Htraight/Straight 8120-168% |79 inches, raint gray
Stratght /90° §120-1692 |79 inches, mint gray

IEC 83 C4, 250 V
Used in the following locations |

Afghanistan, Albania, Algeria, Angola, Armenia, Austria, Azerbaijan, \Azores

Bd.llzjl&d(“'sh Belgiurm, Benin, Bolivia, Boznia-Herzegovina, Bulgaria, Bhrkma,
Faso. Burma, Burundi, Byelarus

Cameroon, Canary Islands, Clentral African Republic, Chad, Chile, CzOh’!DTOq

Congo, Croatia, Czech Republie, Czechoslovakia

Denmark, Djbouti

East Germany, Egypt, Estonia, Ethiopia

Finland, Franece, French Guiana, French Indian Ocean Areas
Gabon, Gaza ‘3tr1p Cieorgla, Ge:many, Gozo, (Greece

Huu,g_,dly

Ieeland, Indonesia, Iran, Iraq, Israel, Italy, Ivory Coast

Jordan

hazakhstan, Korea, Kyrgystan

Latvia, Lebanon, Libya, Lithuania, Luxembourg ‘

Macedonia, Madeira Islands, Malagasy Republic, Mali, Malta, Mauritania,

Miguelon, Moldova, Mongolia, Moroceo, Mozambique i

Nepal, Netherlands, Netherlands Antilles, Niger, Norway :

Oman

Pakislan, Paraguay, Poland, Portugal

Rep. Emm,h Africa, Rommm, Ruszia, Rwanda

Saudt Arabia (220V), Senegal, S]ova,k Republic, Slovenia, Somalia, Spam

Spanish Afriea, Sri Lanka, St. Plerre [slands

Sweden, Syria

Tajikistan, Thailand, Togo, Tunisia, Turkey, Turkmenistan

USSR, Ukraine, Uzbekmtan

Wastern Africa, Western Sahara

Yugoslavia

Laire

Power Cable and Mains Plug Part Numbers




Flugz Type

Plug Descriptions
male /fermale

HT Part #
{cable & plug)

Cable Descriptions

Straight/Straight
Straight/90°

8120-1378
B120-1521

90 inches, jade gray
90 inches, jade gray

Straight/Straight |  8120-1751

90 inches, jade gray

UL 1681, 125 V
Used in the folowing locations

American Samon

Bahamas, Barbados, Belize, Bermuda. Brazil,

Catcos, Cambodia, Canada, Cayman Islands, Columbia, Closta Rica, Cuha
Daminican Republie

Eeuador, El Salvador

[French West Indies

(vuam, (Guatemala, Guyana
Haitl, Honcduras

Jamaicn

Korea

Laos, Leeward and Windward 1s.,
Mexico, Midway Islands
Niraragua

Other Pacific Islands

Panama, Philippines, Puerto Rico
Hacli Arabia (115V,127V), Suriname

Taiwan, Tobago, Trinidad, Trust Territories of Pacific Islands
Turks Island

United Btates

Venezuela, Vietnany, Virgin Islands of the US

Walke Island

JIS 303, 100 V

Liberia

90 inches, dark gray
90 inches, dark gray

Straight/Straipght
Straight /90°

Used in the following locations

3120-4753
8120-4754

Japan Only

Plug Descriptions
male /female
Straight/Straight

Straight /90°

HP Part #
(cable & plug)
§120-2104
§120-2296

Cable Descriptinns

79 inches, gray
79 inches, gray
|

SEV 1011-195, 250 V
Used in the following locations

Bwilzerland

xvi Power Cable and Mains Plug Part Numbers




g Descriptions
miale/female

HP Part #
(cable & plug)

Cable besct"iptions
|

Straight /Straight

NEMAG-15P, 250 v

5120-0698

90 inches, black

Used in the following locations

Pern

Plug Type Plug Descriptions

rale/female

HP Part #
{cable & plug)

Cable Desariptimw
i

90° /Straight
a0° /90°
Straght /Straight

SR 107-2-D1, 250 V

8120-2956
8120-2957
8120-5997

79 incheaL gray
79 inches, gray
79 inches, gray

Used in the following locations

enmark
Cireenland

Plug Descriptions
male/female

HP Part #
(cable & plug)

Cable ]j)escripi‘.ions

Straight /Straight
Straight /90°

IEC 83 B1

8120-4211
8120-4600

79 inchesL mint gray
79 inches, mint gray

Used in the following locations

Bolswana

India

Lesotho

Malawi

South-West Africa (Namibia), Swaziland
Zambia, Ximbhabwe

Power Cable and Mains Plug Part Numbers xvii




Plug Type Plug Descriptions | HP Pact # Cable Descriptions
wale/fexnale | (cable & plug) ‘
Straight /Straight 8120-1860 60 inches, jade gray
Straight/Straight 8120-1575 |30 inches, jade gray
Straight /90 8120-2191 G0 inches, jade gray
Straight /90° $120-4379 | 15.5 inches, jade pray

Used in the following locations

System Cabinets

Plug Type T'lug Descriptions | HP Part # Cable Descriptimls

{Male) male/female | {cable & plug) ‘
90° /Straight 8120-1351 |90 inches, mint gray
80° /90" §120-1703 |90 inches, mint gray

Eathp .
Ground @ -5
Line . Nautrat

BS 1363A, 260 V
Used in the following locations

Babrain, British Indian Qcean Terr., Brunei

Clanton, Cyprus

Enderbury 1sland, Equatorial Guinea

Falkland Islands, French Pacific Islands

Gambia, Ghana, Gibraltar, Guinen

Hong Keng

Ireland

Kenya, Kuwait

Macao, Malaysia, Mauritius

Nigeria |
Qatar ‘
Seychelles, Sieera Leone, Singapore, Southern Asia, Southern Pacific Islands, St.
Ilelena, Sudan i
Tanzania

Uganda, United Arab Emirates, United Kingdom

Yeman (Aden & Sana)

xviti Power Cahle and Mains Plug Part Numbers




Plug Type

Plug Descriptions
male /femaie

HP Part #
(cable & plug)

Cable !Descriptions

AS 3112, 250 v

Straight/Straight
Straight/90°

3120-1369
8120-0696

79 inches, gray
80 inches, gray

Used m the following locations

Argentina, Australia
Clitna (People’s Republic)
New Zealand

Papua New Guinea,
Urnguay

Western Samoa

sy A e

Power Cable and Mains Piug Part Numbers Xxix
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Isolating the RF Analyzer
Isolating the RF Source

3. Repair
Introduction
Recommended Torque
Downloading Calibmtion Data

Disassembly and Repla,cement Procedures
A23 RF Input Assembly
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Introduction

This manual tells Llow to service the HP? 8020A and 2920B RF Cornmumcatmns Test Sets and
the HP 8921A Cell Site Test Set. ‘

Con\;éntions Used

Throughout this manual the HP 8920A, 86208 and 8921 A will be referred to as the Test Set
unless reference to a specific model number is required. Also, througlmu‘t‘ this manual a Test
bet with a Digital Cellular Adapter (such as an HP 83201A, B or 8‘3203A) attached to it will
e referred to as the Test System. ‘

Manuali Contents

This manual includes:

Procedures
Introduction (Chapter 1)
Troubleshooting (Chapter 2)
Repair (Chapter 3)
(ialibration (Chapter 4)
Reference
Specifications (Chapter 5)
Service Screen (Chapter 6)
Block Diagrams (Chapter 7)
Replaceable Parts (Chapter 8) :
Diagnostics Deseriptions (Chapter 9) 1

Error Messages
" |

Chapter 3 includes calibration downloading and disassembly procedures. iCha,pter 4 includes
periodic calibration and performance tests. Chapter 7 includes block diagrams, theory of
operation, 1/0 signal descriptions, and power supply voltage dlstrlbutlonunformatmn The
replaceable parts list is in chapter 2. |

Introduction 1-1




Test Set Description

The Test Set integrates twenty-two complete instruments in one box. It is designed to meet
the communication test needs of both service and manufacturing, offering the functionality
needed to test analog and digital (when used with an HP 83201A or 832018 Cellular Adapter)
communjcations systems such as land mobile radios and dual-mode cellular phones. Some of
the ingtruments in the Test Set (some may be optional) include:

m Synthesized AM and FM signal generator
m AM and FM Modulation analyzer
m Duplex offset generator
s S5B demodulator
m RF power meter
w Audio and RF frequency counter and RF frequency error meter
m AC and DC voltmeter
Distortion, SINAD, and signal-to-noise-ratio meters
Two variable aundio sources
Oscilloscope
Spectrum analyzer and tracking generator {optional in some Test Sets)
Signaling encoder and decoder (optional in some Test Sets)
DC current meter (optional in some Test Sets)

The Test Set contains approximately twenty-five replaceable assemblies. Most assemblies are
plug-in printed-circuit boards. Several of the internal instruments are created all or in part by
digital techniques. :

All instrument functions are internally controlled by a microprocessor, which also interfaces
with external inputs. The Test Set can be part of an externally-controlled system or the Test
Set jtself can function as the controller for a system. IBASIC is built into the Test Set.

When a Cellular Adapter is attached to the top of the Test Set to form a Test Systemi, the
Test Set acts as an RF source and analyzer for the Cellular Adapter which modulates and
demodulates the signal according to the format of the cellular system it simulates. The
diagnostics for testing the Cellular Adapter (the top box) reside in the Test Set (the bottom
box, the host controller); therefore, the Test Set must have firmware compatible with the
Cellular Adapter.
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\._\_;




DIGITAL CELLULAR ADAPTER

E&E‘é‘a‘]E_EEEI DIGITAL

CONTRODL

K.nob and ASSEMBLIES
Kepstrokes Measuremant|

Controller ‘

CONTROL ¥

o@ @000 @ e

— =1
™ LUPLEX TEST — |
— T& TEST = |
RX TEST Dizplays

Contrnl

| Sig Gen Synthesizer | Maod Bia:;tributim
Receiver Audio Analyzer 1

SCREEMNS |

B¥ ASSEMBLIES AF ASSEHBLIE‘S
YESTRET DRW Measurements

ﬁ&ubleshooting

You can repair the Test Set vourself or send it to your local Hewlett- Pacﬁard sales and service
office. Hefore starting a repair, you should become familiar with basic Te“%t Set (or Test
System) operation. Refer to the applicable User’s Guide.

The troubleshooting documented in this manual is centered around built-in diagnostics.
Because the diagnostic results may be ambiguous, further interpretation and testing may be
required. There are three categories of diagnostics built into the Test Set;

» Power-up self-test diagnostics to test controller functioning

= Internal RF (Radio Frequ(‘ncy) and AF (Aundic Frequency) circuits dmgnost;cs

m Ihagnostics for the Cellular Adapler (if appropriate)
\

Troubleshooting hints in this manual include: |

m Instructions on how to begin troubleshooting (see chapter 2 - Troublesﬁootdng)

m Block diagrams and theory of operation (see chapter 7 - Block Dmgmms)

m Detailed information abount the built-in diagnostics (see chapter 9 - Dzd‘ugnostzc Descriptions)

m Error message explanations (sec Error Messages) ‘

Instructions for troubleshooting Cellular Adapters are found in the (lellular Adapter’s
Assembly Level Repair manual.
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Repair Process
Repairing the Test Set consists of:

n Identifying the faulty instrument in the case of a Test System, (see chapter 2 -
Troubleshooting)

n Identifying the faulty assembly if the fault is in the Test Set, (see chapter 2 -
Troubleshooting)

w Ordering a replacement assembly (see chapter 8 - Repluceable Parts)

s Replacing the fanlty assembly (see chapter 3 - Repair)

s Downloading calibration data (see chapter 3 - Repaur)

& Performing periodic calibration (see chapter 4 - Calibration)

m Verifying Test Set performance (see chapter 4 - Calibration)

Calibration

The Test Set periodically requires some maintenance to assure that it meets its published
specifications. Periodic calibration consists of running several built-in calibration programs.
An external frequency standard and d¢ voltmeter are required. There are no screwdriver-type
adjustments in the Test Set.

Run the Performance Tests at least once every two years. Run the Periodic Calibration
procedures at least every two years (see chapter 4 - Calibration).

Cellular Adapters may also require periodic calibration. See the Cellular Adapter’s Assembly
Level Repair manual for details.

Several assemblies, when replaced, require running specific periodic calibration procedures
to create calibration factors for that assembly. In other cases, the calibration data will be
included with the replacement assembly on a memory card. Instrnctions that come with the
replacement assembly explain how to download the calibration data. (This is not considered
part of periodic calibration.)

Note When troubleshooting the Test Set, it is sometimes desirable to swap a
known-good assembly (perhaps from another Test Set) for a suspected-faulty

# assermbly. If the swapped assembly Tequires calibration data, most assemblies
will operate well enough with the original assembly’s calibration data to
troubleshoot and run the diagnostics. However, do not expect the Test Set
to meet its specifications and note that some assemblies may appear to fail
because of incorrect calibration data. For more details, see More About Step 4
- Verify Test Set Functioning in chapter 2 - Troubleshooting.
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Service Tools, Equipment and Documentation

Tools

One or more of the following tools may be required to access and remove various internal
agsemblies within the Test Set. :
TX-10 Torx screwdriver :
TX-15 Torx screwdriver

Flat blade screwdriver

depnm allen wrench

7-mm socket wrench

1/16-inch allen wrench

3/16-inch sockel wrench

h/16-inch open-end wrench

Equipment

(One or more of the following pieces of test equipment may be required tq service various
internal asserblies within the Test Set.

s Frequency Standard or Electronic Counter (see chapter 4 - (’alébmtéan)

m DC Voltineter (see chapter 4 - Calibration)
m RF Assembly Extender Board: HP P/N 08920-60137 (see chapter 2 - fmvblesfwm‘zﬂq)

Documentation
This manual is part of a set, consisting of the following manuals:

m User's Guide i
= Programmer’s Gulide :
w IBASIC Reference }
m Aszembly Level Repair 1

Refer to the document description table in the front of this manual for gﬁ@mhc manual part
nuinbers, ‘
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Self-Support Information

For U.5. customers that wish to repair their own Test Sets, a special toll-free number (1 800
§27 3848) is now available for hardware troubleshooting assistance. This is a special service
specifically designed for Hewlett-Packard customers that repair their own Test Sets. For

a Test Set under warranty, there is no charge for troubleshooting assistance, and repair
parts covered under warranty will be sent directly to the customer. If the Test Set is out of
warranty, there will be a charge for parts.

Support Contacts

Troubleshooting and application assistance is available for the Test Set from the factory by
phone and e-mail. Internal Hewlett-Packard users can contact the factory through HP Desk.
Parts information is also available from Hewleti-Packard.

m Telephone

1 800 327 3848 {Spokane Division Service Assistance, U.5. only)

1 509 921 3848 (Spokane Division Service Assistance, International)

1 800 922 8920 (Spokane Division Applications Assistance, U.S. only)
1 800 227 8164 (HP Direct Parts Ordering, U.5. only)

1 916 783 0804 (HP Service Parts Identification, U.5. & Intl.)

m Electronic mail (Internet): Spokane_Service%21@hpl000.desk.hp.com

w HP Desk: Spokane Service / HP1000/21

Hardware and Firmware Enhancements

The hardware and firmware of these Test Sets are being enhanced on a continuous basis.
Some hardware for these products can be upgraded by ordering specific retrofit kits (refer
to the specific User’s Guide for your Test Set). The firmware for these Test Sets has gone
through several revisions to improve performance and fix problems. It is recommended
that the firmware be upgraded to the latest revision whenever a Test Set is repaired or a
performance problem is found. This is important if an assembly-level repair is performed
because exchange assemblies, which may be of a later revision than the one being replaced
may require a later revision of the firmware to function correctly.
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Troubleshooting

This chapter tells how to troubleshoot the Test Set to isolate a problem t
assembly.

The troubleshooting is centered around the built-in diagnostics. Because

diagnostics may be unable to pinpoint the assembly causing the failure, t}

supplementary information in the form of detailed diagnostics description
Diagnostics Descriptions), procedures, and suggestions for further manua,

The Test Set may be part of a Test System, that is, it may have a Cellula

to it. You should disable the Cellular Adapter before troubleshooting the
vou suspect that the Cellular Adapter is faulty, it is recommended that y
the operation of the Test Set and then troubleshoot the Cellular Adapter
documentation.

o the defective

the built-in

his manual contains
5 {see chapter 9 -

| troubleshooting.

r Adapter attached
Test Set. If

vu still verify'

using its own

Four Basic Steps In Troubleshooting the Test Set

The following steps are recommended as an efficient way to troubleshoot

advisable to document the outcome of each of these steps before contactin

for service assistance. The four steps are summarized as follows:

Step 1 - Disable the Cellular Adapter

To troubleshoot the Test Set (bottom box), it is essential to isolate it f1

Adapter {top box} that may be attached.
Step 2 - Run the Self-Test Diagnostic

On power-up, the Test Set runs a Self-Test Diagnostic. Most of the Teq

control functions are tested. The outcome of the test appears on the C
on four LEDs under the top cover.

Step 3 - Run the Functional Diagnostics

Running the Functional Diagnostics is a quick and convenient way to a
information about the operation of the Test Set.

Step 4 - Verify Test Set Functionality

Suggestions of things to try include: running the Performance Tests, ru
periodic calibration procedures, emulating the application where the Te

assemblies, etc.

The four steps are illustrated in figure 2-1. Instructions for performing th
this chapter. Explanation of the results is cross-referenced to other chapt

the Test Set. It is
g Hewlett-P;Lckard

om any Cellular

t Set’s digital
RT (if operating) and

ccumulate a lot of

nning certain
st Set fails, swapping

ese steps are given in
ers in this manual.
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Test Set comes
in for repair.

Isa
Cellular Adapter
attached?

No

Disable the
Cellular Adapter.

Run the Self-Test
Diagnostic with
cover on.

Do
all self tests
pass?

Rerun the Self-Test
Diagnostic with
cover off.

Is _
the failure clear
cut?

Run the Functional
Diagnostics.

Do
all Functional
Diagnostics
pass?

Yes

(chap 4).

(chap 4).
3. if an intermittent fault is

in a loop.

1. Run the performance tests

2. Run the periodic calibration

suspected, run the AF and
RF functional diagnostics

Is
the failure clear
cut?

Replace the
faulty assembly.

Replace the
faulty assembly.

1. Head the block diagram
theory (chap 7) and the
diagnostic descriptions
(chap 9) that pertain.

2. Test inputs and outputs of
suspected assemblies
(chap 2 and 7).

3. If possible, swap suspected
assemblies with known-
good ones (chap 2).

Figure 2-1. The Four Steps Of Troubleshooting the Test Set
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Step 1 - Disable the Celiular Adapter.

If the Test Set has a Cellular Adapter attached, disable it as follows:

m Disconnect all of the rear-panel cables that connect the Test Set to the
m Unplug the Cellular Adapter’s power cord.

m On the Test Set’s rear panel, connect a coaxial cable between the IQ R
OUT connectors.

Step 2 - Run the Self-Test Diagnostic.

If the Test Set has no Cellular Adapter or if the Cellular Adapter has bee
troubleshooting the Test Set by following these steps:

m Initiate the Self-Test Diagnostic by turning the Test Set on.

m After power-up, the top line of the Test Set’s display should show: (1)
(2) Hewlett-Packard Co., and (3) the firmware revision code.

a After power-up, the second line of the Test Set’s display should show: °

pazsed )V

m The Test Set should power-up to the RX TEST screen. (RX TEST is t
however, the Test Set can be altered to power-up to some other screen.

b

If the Test Set powers up with the message “Al1 z&1+ tzstz passed.”:
Diagnostics as described in step 3 below. Also see More About Step 2 - R
Diagnostics later in this chapter.

If the Test Set powers up with an error condition: See More About Step i
Diagniostics later in this chapter.

Step 3 - Run the Functional Diagnostics.

The Functional Diagnostics make a series of internal measurements which
many of the circuits within the Test Set. There are three Functional Diag
two (Audio and RF Diagnostics) can be run continuously in a loop after ¢
is useful for trapping intermittent failures. The third diagnostic (Miscella
requires a different setup for each test.

The Functional Diagnostics should be able to pinpoint faults in the audio
the faulty assembly. When a measurement is out of limits, the diagnostic
on the screen that suggests which assembly to replace and what the certa)
suggestion (low, medium, or high). Before ordering replacement parts (es
the probability is medium or low) or if you have difficulty in understandin
Functional Diagnostics, see More About Step 3 - Run the Functional Diag
chapter. For a cross reference between Functional Diagnostic and assemb
chapter 3 - Repair.

Cellular Adapter.

F IN and CW RF

n disabled, begin

the copyright date,
A1l =elf tests

he default screen;

Run the Functional
un the Self-Test

- Run the Self-Test

test the integrity of
nostics. The first
i initial setup. This
neous Diagnostics)

and RF circuits to
5 post a message
inty is of that
pecially when

\g or running the
nostics later in this
y tested, refer to

The measurement limits of the Functional Diagnostic test
room temperature; that is, 20 to 25°C or 65 to 75°F.

Note

v

s are valid only at
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To run the Functional Diagnostics.

' m Press the key.
m Press the key.

“m Set the Select Frocedurs Losation: fleld to ROM.
Set the Szlect Procedure Filename: field to:
0 AF_DIAGSE or AF_DIAGE (to run the Audio Diagnostics),
O RF_DIAGSE or RF_LIAGS (to Tun the RF Diagnostics), or
o M5.DIAGS2 or ME_LIAGH (to Tun the Miscellaneous Diagnostics).
Set SET UP TEST SET: field to Exec, then press the cursor control knob.
Sef Output Besults To:
¢ Crt to send the measurement information to the display only.

O Frinter to send the measurement information to both the display and to a printer. (The
Test Set and the printer must both be configured correctly.)

Set test execution conditions:
o On If Unit-Under-Test—Failz: (this can be altered as the test runs)
m Contirue to keep running when a failure occurs.
m Stop to pause when a failure occurs.
©7 On Test Procedure Run Mode (this can be altered as the test runs)
® Cond ireous to run the tests continuously.
m Sirmale Step to pause after each measurement.
Select the Run Test field.

Choose the test or tests you want to run by selecting Up or Down to move the pointer then
choosing Select. (It is recommended to select ALl Audio Tests and ALl RF Tests when
running the Audio and RF Diagnostics for the first time.)

Follow the instructions on the screen.

As the tests run, you can alter test execution conditions by selecting:

o Loop to rerun the test continuously.

O Fauze to pause the running of the tests.

O Stp Fail, that is, stop-on-failure to pause the tests when a failure is detected.

O Sgl Step, that is, single-step to pause the test after each measurement.

" It all Functional Diagnostics pass:. Verify the Test Set’s functioning as described in step 4
- below.

If any Functional Diagnostic fails:. See More About Step 3 - Run the Functional Diagnostics

later in this chapter. .
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Step 4 - Verify Test Set Functioning

Suggestions:

L. Run all or a selected group of the Performance Tests. See chapter 4 - Calibration. -

2. Run selected Periodic Calibration procedures. See chapter 4 - Calibration.

3. If the problem occurs on a few specific screen or screen combinations, ¢heck the table
relating Test Set functions and screens under Relating Test Set Functions To Huardware
later in this chapter.

1. Swap suspected assemblies with known-good ones. See Swapping Known-Good Assemblies
later in this chapter.
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More About Step 2 - Run the Self-Test Diagnostic

 If the Test Set powers up with the message:

C"H11l self tests passed. ", it is still possible to have the following digital problems:

m Intermittent failure in any digital assembly.
m A22 CRT Drive failure.
[ Input or output failure on any I/O port of the A21 assembly (optional on some Test Sets).
m Key failure (other than stuck keys) on the Al Keyboard.

If all Self-Test Diagnostic passes and the front-panel keys and knob work, you can assume that
* the digital control assemblies work.

~ If the Test Set powers up with the message:

"One or more self-tests failed. Error aode! <hswadecimal error code>": See
Description Of Self-Test Diagnostic in chapter 9 - Diagnostic Descriptions for further details
on troubleshooting with the Self-Test Diagnostic.

" If the error code is 1000 and a Cellular Adapter is present and enabled, the Cellular Adapter
may be at fault. Disable the Cellular Adapter and run the Self-Test Diagnostic again.

If the Test Set fails to power-up at all:
m If there is no image on the CRT, troubleshoot using figure 2-2.

a If there is no image on the CRT or the Test Set appears to be locked up, the Test Set may
be set to power-up to a custom procedure (rather than the default RX Test screen) and
that procedure may have errors. (This is the Autostart feature which is initiated by setting
Aut o=t ard to On from the TESTS screen.) Correct this fault by turning the power off, then
hold down the (MEAs RESET ) and ((Hz ) keys while switching the power back on. Note that
this will erase all programs and Save Settings information in RAM.

If the Test Set does not power-up properly but there seems to be signs of life, there is
likely a digital control problem with one of the digital assemblies. It may be possible to
run the Self-Test Diagnostic and read the test results through the diagnostic LEDs on the
A7 Controller assembly. See Description Of Self-Test Diagnostic in chapter 9 - Diagnostics
Descriptions for details.
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Power up with
covers on,

Chack power line

circuits. (Fan runs
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12V)

Check power
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with covers off.

Controller or
memory bad.

Run the self-tast LEDs indicate
diagnostics, good power up?

Power up again. '
I3 the intensity normal [PTr]eF ;}?g&;ﬂ [CONFIG]

then fades out?

Faulty interconnect
AL pawer down cable or bad high-

does the display voltage power supply

flash? of CRT.

; l'""’“»* s 500 mV/div

Check rear-pans!

e CRT VIDEO OUTPUT. Faulty CRT drive. |
500 us/div \j Video OK?

Figure 2-2. Troubleshooting the CRT Flowchart
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More About Step 3 - Run the Functional Diagnostics

~ Memory Requirements

The Functional Diagnostics reside in the Test Set’s firmware (that is, they are stored in
ROM). When a Functional Diagnostic is selected, the program is first loaded into the Test
Set’s RAM and then it is run. The loading and running of the program both use RAM. This
RAM is also shared with the Save Settings registers and a few other Test Set settings.

If the Test Set does not have 512 KBytes or more of extended RAM (optional in some Test
Sets), there js a chance that the memory required to load and run the diagnostic program
will overflow memory. This is particularly true of the RF Diagnostics. If there is a memory
overflow, the error message EREOR & Memory owerd Low will appear possibly followed by other

error messages. (Press to review the messages.)

To run the diagnostics program when there is insufficient memory, RAM must first be
cleared. This will also clear the Save Settings registers, and the register data cannot be
stored elsewhere. The Test Set will also lose its TX Power Zero setting which can easily be
re-acquired.

To clear RAM:

m Select the COMFIGLRE screen by pressing ( sHIFT ] ((CONFIG ).

. m Move the cursor to SERYICE in the lower-right corner of the screen and press the knob.

m Move the cursor to Clear a1l RAM and restart at the bottom of the screen and press the
knob.

m Press the key.

m Re-run the diagnostics program.

USER Keys

USER keys provide the easiest method when making test selections. The default assignments
- for the USER. keys on the TESTS screen match the positions of the selection fields in

the upper-right corner of the screen. The key number precedes the field. However, key
- assignments are easily altered by the ASSIGN key.

If the USER keys do not match the selection fields, either reassign the keys or use the knob to
place the cursor in front of the desired field and press the knob.

- Frequently Encountered Error Messages

~ Error messages that appear on the second line of the Test Set’s display frequently occur
while the Functional Diagnostics are running. The most complete and general list of error

. messages is in the Error Messages chapter of the Test Set’s User’s Guide and in the Test Set’s
Programmer’s Guide. Some messages relating specifically to troubleshooting can be found in
the Error Messages chapter of this manual. Some of the messages you can expect to occur

. while running the Functional Diagnostics are as follows:

~ Functional Diagnostics measurements commonly generate the message "Dirsct latch write .
accurred, Gusle powsr when done servicing, ® The message appears the first time the
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diagnostic program directly addresses a latch. The message should be ign
to make a normal (not a diagnostic) measurement with the Test Set. To
the Test Set should be turned off and back on again.

The message "Frinter d rot resparnd. ' usually indicates that an H
been selected as the output destination on the TEZTS screen and that the
respond. Check that the printer is on and correctly cabled and addressed
seconds when the message times out, the output destination is changed tc
prograni.)

The message "Hegds 10 to print. " indicates that a printer has been s
destination on the TESTS screen but that there is no I/0 port installed in
the message times out, the output destination is changed to CRT by the i

Some error messages you might encounter when running the Functional T
following:

1 '..H:‘:‘K.‘:“.

"EREOR 172 IH MM Act ivessysten controller reg’d" (where "yiY

number) usually indicates that a printer has been selected as the output ¢
TESTS screen and that the controller fiode on the [0 COMFIGURE screen
instead of Control. Change the setting and run the diagnostic again.

Timeouts

Certain failures may cause a frequency or voltage reading to timeout, tha
required for the measurement will be unreasonably long. If a timeout occ
execution will stop and an error message will be displayed.

m If frequency or voltage readings have been successfully made before the
assembly currently being tested or a multiplexer on the A19 Measurems
at fault.

m If most measurements fail, the A15 Reference Assembly may be faulty i
signals to the A19 Measurement Assembly.

m Re-run the test to see if the timeout is intermittent.

The Three Functional Diagnostics

The Functional Diagnostics are contained in three independent program fi
ordering a replacement assembly based on the diagnostics, you should rea
of the diagnostic tests. See chapter 9 - Diagnestic Descriptions. See also
Diagrams.

Audio Diagnostics (AF_DIAGS)

This program tests the andio functions of the following assemblies:

m A2 Audio Analyzer 2

s A3 Audio Analyzer 1

» A4 Modulation Distribution

» AG Signalling Source/Analyzer (AF Generators 1 and 2 only)

s Al9 Measurement {only a few selected inputs)

ored until you wish
clear this message

P-IB printer has
printer doesn’t
(After a few
CRT by the

clected as the output

the Test Set. (After

program. )

iagnostics are the

" represents a line
lestination on the
is set to Talkil=tn

t is, the time
urs, measurement

timeout, the
ent Assembly may be

n supplying clock

iles. Before
d the descriptions
chapter 7 - Block
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- After initial cabling, all tests can be run in a loop without further intervention. This makes
it easier to catch intermittent failures. The measurement limits of these tests are valid only
when operated at nominal room temperature.

‘When a test fails, a diagnosis is given in three parts:
= A diagnostic code.
a The name of the assembly or assemblies most likely to have failed.
- m A rating (high or low) of the confidence of the diagnosis.

Before ordering an assembly based on the diagnosis, you should read the description of the
““diagnostic test and details of the diagnosis based on the diagnostic code. See chapter 9 -
~ Diagnostic Descriptions. See also chapter 7 - Block Diagroms.

RF Diagnostics (RF_DIAGS)

This program tests the RF functions of the following assemblies:
~w All Receiver Mixer

A13 Output

Al4 Signal Generator Synthesizer

A15 Reference

" m Al6 Receiver

m Al7 Receiver Synthesizer

m Al18 Spectrum Analyzer (optional in some Test Sets)

m A23 Input

Some test selections require initial cabling before running the RF Diagnostics; but all tests
can be run in a loop without further intervention. This makes it easier to catch intermittent
failures. The measurement limits of these tests are valid only when operated at room
temperature.

"~ When a test fails, a diagnosis is given in two parts:

m The name of the assembly or assemblies most likely to have failed.

mA rating (high, medium, or low) of the confidence of the diagnosis.

The diagnosis given by the RF Diagnostics should be verified by other means before ordering
and replacing parts. This particularly applies to the Spectrum Analyzer, Receiver, and
Receiver Mixer assemblies. Some suggestions for doing this are as follows:

m Become familiar with the block diagram and theory of operation of the assemblies in
chapter 7 - Block Diagrams.

m Read the description of the diagnostic test in chapter 9 - Diagnostic Descriptions.

m Follow the suggestions in Further Isolating RF Failures later in this chapter.

-~ Miscellaneous Diagnostics (MS_DIAGS)

This program verifies the following:
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m The ability of the A15 Reference to detect the presence of an external 1

to the rear-panel 10 MHz REF INPUT connector and whether it can lq
m The integrity of the front-panel RF IN/OUT, DUPLEX OUT, and AN/

m The Self-Test Diagnostics, and power supply voltages. The Self-Test Di
in detail in Description Of Self-Test Diagnostics in chapter 9 - Diagnos

Note that the Miscellaneous Diagnostics cannot be run in a loop.

Before ordering a replacement assembly based on the diagnostics, you sho
description of the diagnostic test. See chapter 9 - Diagnostic Descriptions

- Block Diagrams.

More About Step 4 - Verify Test Set Functioning

Relating Test Set Functions To Hardware

Table 2-1 relates the simplified block diagram to the Test Set’s control an

eference connected
ck to that signal.

I IN connectors.

agnostic is described
tic Descriptions.

uld read the
. See also chapter 7

d display screens:

Table 2-1. The Relationship Between Screens and Hardware

Hardware Block

Screen

AT AF RF RF

S

Analyzer Generator Analyzer Generator A

pectrum
nalyzer Digital

RX TEST

TX TEST

DUPLEX TEST

REF GENERATOR
RF ANALYZER

AF ANALYZER
OSCILLOSCOPE
SPECTRUM ANALYZER
ENCODER
DECODER

RADIO INTERFACE
CONFIGURE

X
X
X

X
X
X

X

Out-of-Lock (OOL) Detectors

Two out-of-lock LEDs, one located on the At4 Signal Generator Synthesi
on the A17 Receiver Synthesizer are found within the Test Set, The LED
phase-lock loops are not locked and therefore not functioning properly. T
LED annunciators is shown in figure 2-3.

>

R R N R

zer and the other
s light when the
he location of the
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LDV R

A14 Signal

| Generator
‘ Synthesizer
l
|
| |
A17 Receiver
Synthesizer

e

OOL

(Out-of-Lock)

»

sEE O]

ool.drw
Figure 2-3. Location of the Out-of-Lock Annunciators

Swapping Known-Good Assemblies

- Swapping a known-good assembly for a suspected faulty assembly must be performed

with good judgement. Most swapped assemblies, which use calibration data, will operate

well enough with the original assembly’s calibration data to troubleshoot and to run the
diagnostics. Do not expect the Test Set to meet its specifications. Some assemblies may
appear to fail because of incorrect calibration data. It is also important to keep track of which
assemblies are in the Test Set. If calibration data is lost, the assembly will have to be sent
back to the factory.

Calibration data is generally stored in a socketed EEPROM on the A7 Controller. If the
Controller is replaced or swapped, the original EEPROM must be in the Test Set’s Controller.
Should the EEPROM lose its data, the entire instrument will require a factory recalibration.

The assemblies that require down-loaded calibration data from a memory card are:
m All Receiver Mixer

- m Al13 Qutput

- m Al4 Signal Generator Synthesizer

a A15 Reference

m Al6 Receiver

- m Al7 Receiver Synthesizer

= A18 Spectrum Analyzer {optional in some Test Sets)
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A19 Measurement
A21 HP-IB/RS-232/Current Sense (optional in some Test Sets)
a A23 Input Section

m A24 High Power Attenuator

Of these assemblies the A23 Input Section is the least likely to simulate a
without its own calibration data.

working assembly

The A8 Spectrum Analyzer may also pose difficulties. The Spectrum Analyzer can be
checked by measuring the Tracking Generator ported to the DUPLEX OUT and connected to
the ANT IN. Make the check with the center frequency set to 501 MHz and a span of 1 GHz.

Some assemblies require that a periodic calibration procedure be run. These are:

m A2 Audio Analyzer 2 (variable-frequency notch filter null if present)
m A3 Audio Analyzer 1 (DC offset)

m A4 Modulation Distribution (DC offset, external amplifier gain)

m Al5 Reference (time base frequency)

m Al9 Measurement (voltage references)

For general troubleshooting, these assemblies can generally be swapped wi

need of recalibration.

Further Isolating RF Failures

Isolating failures in the RF assemblies of the Test Set is generally more di
rest of the instrument. One problem is that the RF Diagnostics sometime;

RF analyzer to test the built-in RF source, and vice versa. This is necesss

diagnostics self-contained, that is, they run without external equipment.

Before using the helps in this section, run the RF Diagnostics in their ent

- Run the Functional Diagnostics earlier in this chapter.) It will also be h
familiar with:

m the RF source and analyzer block diagrams and theory of operation in
Diagrams.

m the description of the RF and Miscellaneous Diagnostic tests in chapter
Descriptions.

Some general-purpose, RF test equipment will be needed:
m RF signal generator

m RF modulation analyzer or spectrum analyzer.

Isolating Input and Qutput Fallures

If all RF diagnostic tests pass, there could still be a problem with the inp

{including reverse-power and overpower protection). Run the Miscellaneot

titled BF Irput-Output Te=t, A failure indicates that the Input Section
connection is faulty.

thout an immediate

fficult than for the
s use the built-in
ry to make the

rety. (See Step 3
elpful to become

hapter 7 - Block

9 - Diagnostic

ut and output paths
15 Diagnostics test
or front-panel
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Isolating the RF Analyzer

The RF Analyzer includes the following assemblies. (Refer to block diagrams 3 and 4 in .
chapter 7 - Block Diagrams.)

- m A23 Input Section
~ m All Receiver First Mixer
" m Al6 Receiver
m Al17 Receiver Synthesizer
m Al8 Spectrum Analyzer (optional on some Test Sets)
To isolate the RF Analyzer:
- m On the Test Set:

o Press (PRESET ).

o Press ().

o Set Tume Made to Marwal.

o Set Tume Freq to 185 MH:.

o Set Imput Fort to Art.

On the external RF signal generator:
o Set the frequency to 100 MHz CW.

o Set the amplitude to 0 dBm. .
o Connect the output to the Test Set’s ANT IN connector.

Set the RF signal generator frequency to 100, 500, and 900 MHz. For each frequency, the T
TEST display on the Test Set should read as follows:

O TH Fower should read approximately 0.001 W for each frequency.
O T# Frequency should read 100, 500, and 900 MHz respectively.

o If the Test Set has a Spectrum Analyzer, temporarily select SPEC AHL and note the level
and frequency of the signal’s fundamental component. (Press to return to the TH
TEZT screen.)

" Refer to block diagram BD4 in chapter 7 - Block Diagrams. The down-conversion frequencies
for the three input frequencies are shown in the following table.

Input Frequency | First LO Frequency | IF From First Mixer
{(MHz) {MHz) (MHz)

100 714.3 614.3

500 614.3 114.3

900 785.7 114.3
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Isolating the AF Source

The RF Source includes the following assemblies, Refer to block diagrams BD3 and BD4 in
chapter 7 - Block Diagrams. !

m AlD Reference ‘
m Al4 Signal Generator Synthesizer ‘
m Al3 Output Section

m A23 Input Section

To isolate the RF Source:

m On the Test Set:

0 Press ((PRESET ).

o Press (RX)).

£1 Set BF Gen Freg Mode to 688 Mz,

O Set Arplitade to @ dEm.

o Set Dutput Pari to Duel.

On the external RF modulation analyzer or spectrum analyzer:
0 Set the tuning for a 600 MHz 0 dBm input signal.

o Connect the input to the Test Set’s DUPLEX OUT connector.

Set the Test Set’s generator frequency to 600, 300, and 150 MHz. For each frequency, the
external RF analyzer should read as follows;

0 Power should read approximately 0.001 W for each frequency.
o Irequency should read 600, 300, and 150 MHz respectively.

| :
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Bbwnloading Calibration Data

|
Most assemblies in the Test Set require calibration data. To insure that the Test Set

remains calibrated after an assembly is replaced, new calibration data must he downloaded.

Depending on the vintage and model number of the Test Set this may be done with either
an ‘Lpson-style’ memory card (early HP 8920As and 8921As) or a PCMCIA memory card
(IIP %920Bs). Newer Test Sets can, when powered-up, automatically dowrﬂoad calibration
data directly from assemblies with on-board calibration data. 1

Instructions for downloading calibration data are listed below. They areﬁﬂso included with a

replacement asscibly.

m Switch the Test Set’s power off. Remove the original assembly.

m Install the replacement assembly. Switch the Test Set’s power on.

m Insert the memory card (Epson-style or PCMCIA) into the Test Set.
m Press the key.

m 5ot the Select Frocedure Location: field to Card.

m Set the Select Procedure Filename: field to: DHLDCHAL.

m Press the k1 (Run Test) key,

m Follow the instructions on the screen.

Troubleshooting Aids for Assemblies

Refer to following table to determine out which Diagnostic Tests, Performance Tests, and
Periodic Self Calibration adjustments apply to an assembly yvou have repla,ced

Repair
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Relating Assemblies To Troubleshooting Aids

Azsembly
Name

Troubleshooting
with Diagnostics
{Chapter 2)

Power-Up ROM

Self Tests!

Performance
Testz
(Chapter 4)

FPeriodic
Self Cal
{Chapter 4)

Cal Data
Needed
After
Replacement
-

Keyboard

X ME_DIAGS:
(Self Test)

NG

Aundio
Anslyzer 2

AF_DIAGSE:
{Audic
Analyzer 2)

AP Analyrer:
(AC Voltage
Acowracy)

Audio
Analyzer 1

AF_DIAGS:
{Audic
Analyzer 1
Internal
Paths)

Audio
Analyzer

| Offset

Modulation
Distribution

AF_DIAGE:
(Mad
Distribution
Laternal
FPatha)

AF Gencrator:
{AC Level
Accuracy)

AF Gen Gain
EXT Mond
Path Gain

Serial 1/0

M5 _DIAGS:
{Self Test)

Signaling
Source
Analyzer

AF_DIAGS:
{Audio
Frequency
Generators 1
and 2)

Controller

MS_DIAGS:
(Self Test)

Memory

M3.DIAGSE:
{Self Test)

Fower Supply

MS_DIAGS:
(Sclf Test)

Fower Supply
Regulator

ME_DIAGS:
(Self-Test)

Raceiver
Mixer

RF_DIAGS:

(IReceiver)

Radio
Interface
{Opt. 020}

(Self-Test)

MS_ DIAGS:

1 Besides checking the assemblies marked X, the power-up self test checks the serial data lines
which the controller uses to send control signals to and receive statns signals from the BF and AF
assemblies.
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Repair

Introduction

Repair of a Test Sel {or Test System) is straightforward. It involves troubleshooting a

problem to an assembly by running diagnostics and then replacing the de

factive assemibly.

This section contains tools required, hints, and drawings to help you perform these tasks
or downloading

effectively, Detailed step-by-step procedures are not given. A procedure f
calibration data is also included in this section.

Caution Perform the following procedures only at a static-safe wor
printed circuit assemblies in this instrument are sensitive

ﬂ ELECTRICITY DAMAGE. Wear an anti-static wrist stz
to earth ground. |

k station. The

to STATIC
ap that is cohnected

Recommended Torque

m Screws: Tighten until just snug. Do not to strip threads.
m RI' connectors
SMA: 9.0 lb-in. (102 N-cm)
SMC: 6.0 Ib-in. (6% N-cm)
m Nuts holding semi-rigid coax to motherboard: 6.0 lb-in. (68 N-cm)

Repair 3-1
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Relating Assemblies To Troubleshooting Aids (continued)

Ansembly Troubleshooting Perfoymance Periodic Cal Data
Namne with Diagnostica Tests Self Cal Needed .
(Chapter 2) (Chapter 4) | (Chapter 4 - After |
Replacement
4

Power-Up ROCM
Self Tests!

Ouiput RF_DIAGS; AT Generator:
{Qutput) (AM
Acouracy)

Sig Gen RF_DIAGS: RF Generator:
Synthesizer {Signal {Harmonic
(GGenerator and Spurious
Synthesiger) Spectral
Purity)

HReference RF_DIAGS: RF Generator | Timehase
{Referenac) (Fesidual FM) | Reference

Receiver RF_DIAGS: |RF Analyger:
(Receiver) (AM Accuracy
and FM
Accuracy)

Ruceiver RF.DIAGS: RF Analyzer:
Synthesizer (Roceiver {Residual FM)
Synthesizer)

Spectrum RIF_DIAGS: Spectram
Analyzer (Spectram Analyzer
(Opt. L0Z) Analyzer)

Measurement? ME_DIAGS: | Oscilloscope | Voltmeter
(Self Test)

CRT Drive 3 MS5_DIAGS:
(Self Test)

HP-1B/RS- ME_DIAGS:
232/Current (Self Test)
Sense (Opt.
103)

CRT

Input Section RI'_DIAGS: RF Generator
{Input) (Level
Accuracy)

High Power MS_DIAGS:
Altenuator (RF Input/
Output)

A25 | Motherboard

A2 | Terminator> NO

1 Besides checking the assemblies marked X, the Fower-Up salf teat checks the serial data lines
which the controller uses Lo send control signals to and receive status signals from. the RF and AF
assemblies. :

2 Measrement board checked indivectly by all diagnostics.

3 AZB ix a 508 termination that plugs into the A% Spectrum Analyzer slot of & Test | Set that does not
have & Spectrum Analyzer. :
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Disassembly and Replacement Procedures

HEX HEAD (4)
TORX SCREWS (6) - 4#

extcover.drw

Remove Torx screws. Loosen hex head scraws.
Stand Test Set on its front and remove cover.
Note: Bumpers are attached to cover,

Figure 3-1. Removing External Cover
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A14 SIG GEN SYNTH

A13 OUTPUT

A15 REF SYNTH : : L A21 HP-IB/RS-232/
CENTRONICS/CURRENT

A16 RCVR

A20 CRT DRIVE
A17 RCVR SYNTH

A19 MEASUREMENT

A18 SPECTRUM
ANALYZER A8 MEMORY

A7 CONTROLLER

A2 AUDIO ANALYZER 2

A6 SIGNAL SOURCE
A3 AUDIO ANALYZER 1 ANALYZER

A4 MODULATION [ AS SERIAL I/O
- DISTRIBUTION ‘ / CONTROLLER

L]

afdig.drw
sfafcigr A

Figure 3-2. AF, Digital, And Most RF Assemblies
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TOOLS REQUIRED

®  TX-10 Torx head screwdriver.
N 7-mm wrench

RF COVER
{3 TX-10 screws)

,

g

HP-IB/RS-232

AF COVER
_ I (3) TX-10 screws
{6 TX-10 screws) : / L {2) 7-mm bolts

Short screws
fit on the side.

DIGITAL COVER
{8 TX-10 screws )

D$ not place Memory

e oo
surface. Doing so could
short out the batteries.

Figure 3-3. Internal Covers

Ordering Replacement Parts: See chapter 8 - Replaceable Parts.
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A23 RF Input Assembly

input.drw
input1.tif

Figure 3-4. A23 RF Input Assembly
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TOOLS REQUIRED

B TX-15 Torx head screwdriver
® 15/64 inch open end wrench
® 5/8 inch square drive socket

SEMI-RIGID CABLES
( 15/84" SMC cennectd

RIBBON CABLE

{ Not shown) \ 4

‘ ) TX-15

SEMI-RIGID SCREWS
CABLE (15/64"
SMC connector )

(1) TX-15
SCREW

Reassemble spacer
so notched comer
fits keyboard.

(2) 5/8" NUTS __

\

Ordering Replacement Parts: See chapter 8 - Replaceable Parts .

Calibration Data: The Test Set requires new cal data when the Input sec*ion is replaced. A
cal data memory card comes with the replacement assembly.
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A1 Front Panel (includes keyboard)

Hints: The Al Keyboard assembly is held to the front panel by TX-10 screws and the cursor .
control knob. Use a 1/16-inch allen wrench to remove the knob.

Ordering Replacement Parts: See chapter 8 - Replaceable Parts .
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TOOLS REQUIRED

m TX-10 Torx head screwdriver
» TX-15 Torx head screwdriver
= 118 inch allen wrench

= 5/18 inch open end wrench

n 5/8 inch nut driver

RIBBON
CONNECTOR
(behind front panel)

/

coocdooc

OG0 o0oa
O3 O

SEMI-RIGID CABLE
on back of RF IN/QUT
CONNECTOR
(5/16" SMA connector)

SQUELCH and |
VOLUME KNOB$
(4) 1/18" allsn screws

(2) 516" nuts

MICROPHONE
CONNECTOR
{Under instrument)

(1) TX-10
SCREW

SPACING PLATES fit
behind front panel.

7\

2 o5 [0 0o

Figure 3-5. Front Panel

(5) 5/8" BNC
NUTS

fratpant.drw
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A11 Receiver Mixer

@g

REMOVE RF
ASSEMBLIES

I

r

mixer.drw
mixer! &

Figure 3-6. A11 Receiver Mixer

Hints: To identify specific RF assemblies see Figure 3-2.
‘Ordering Replacement Parts: See chapter 8 - Replaceable Parts.

‘Calibration Data: The Test Set requires new cal data when the Receiver Mixer assembly is
replaced. A cal data memory card comes with the replacement assembly.
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TOOLS REQUIRED

= 15/64 inch open end wrench
(for RF cable connectors)

= TX-10 Torx head screwdriver

PULL TO
RELEASE

Disconnect (3) RF cables and the red wire that
connects to the Regulator assembly.

\
(RF cables are accessed from the bottom of the Test Set.) |
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A10 Power Supply Regulator

J
REMOVE RF
ASSEMBLIES

Figure 3-7. A10 Power Supply Regulator

Hints: To identify specific RF assemblies see Figure 3-2.
Ordering Replacement Parts: See chapter 8 - Replaceable Parts.
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A9 Power Supply

e

Figure 3-8. A9 Power Supply

Use the following sequence to remove the Power Supply:
1. Remove the Input assembly (see Figure 3-4).

2. Pull the POWER switch shaft forward from the power supply, then pull it out back
toward the rear of the Test Set.

3. Remove the screws and molex connector.

4, Slide the power supply out from the bottom of the Test Set.

ZOIdering Replacement Parts: See chapter 8 - Replaceable Parts.
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TOOLS REQUIRED

= TX-15 Torx head screwdriver

d

(

\[,

R R R R AR AR

]
]

1

| m—

a

|

@

e e

A

&

R e e e
CED
R
T

X

m%%//%%@ﬁ%/%//

127

.

7

N
\
-

0

Mou-:x/

CONNECTOR
(not shown)
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-A25 Motherboard

Use the following sequence to remove the motherboard:

1. Remove all RF, AF, and digital assemblies that plug in to the motherboard (see
Figure 3-2).

2. Remove the RF cables on the bottom of the motherboard. To do this, unscrew the nuts
and pull the cable straight out (you may have to pull hard). Be careful not to bend the
center conductor.

. Remove the screws.
. Remove the front panel (see Figure 3-5).
. Remove the rear-panel BNC nuts.

. Lift the motherboard slightly away from the chassis and unplug the cables from the top

of the motherboard.

:Ordering Replacement Parts: See chapter 8 - Replaceable Parts.
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TOOLS REQUIRED

TX-10 Torx head screwdriver
5/8 inch wrench

5/16 inch open end wrench
15/16 inch open end wrench

Screws in shaded

— area are longer.

i REMOVE
SPEAKER
(3) TX-10 screws

——— SPEAKER
CONNECTOR

Figure 3-9. A25 Motherboard

(6) 576" BNC
NUTS

(3) RF CONNECTORS

(1) 5/16" BF conn. nut, and

(1) 15/16"SMC conn. nut {on end
not shown), on each cable.

A

LT

CENTER
conpucron
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REMOVE RF
ASSEMBLIES

£h

I

Zh

|

Y

I

[

=

Figure 3-10. Fan

Hints: To remove AF and RF Assemblies see Figure 3-2.
Ordering Replacement Parts: See chapter 8 - Replaceable Parts.
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High-Power Attenuator

REMOVE AF

H]’Jm A;SE_M?L!ES
-

attenua.dw
atterual tif

Figure 3-11. High-Power Attenuator

Hints: To remove AF assemblies see Figure 3-2.
‘Ordering Replacement Parts: See chapter 8 - Replaceable Parts.

Calibration Data: The Test Set requires new cal data when the High-Power Attenuator
‘agsembly is replaced. A cal data memory card comes with the replacement assembly.
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Repair 3-25

altenua.dw
attenua2.if

CONNECTORS

m TX-15 Torx head screwdriver
(2) 5/16" SMA

® 5/16 Inch open end wrench

TOOLS REQUIRED




A20 Display (CRT)

Use the following sequence to remove the Display (CRT):

. Remove the Input assembly (see Figure 3-4).

. Remove the front panel (see Figure 3-5).

. Remove the RF assemblies that plug into the motherboard {see I'igure 3-2).
. Unplug the cable.

. Remove the bottom and side screws from the display.

. Slide the display to the front.

Ordering Replacement Parts: See chapter 8 - Replaceable Parts.

3-26 Repair




Repair 3-27

BLE CONN.
CKET

;

CRTC
AND 8

Figure 3-12. A20 Display (CRT)

—

CRT

SHIELDING
{2) TX-15
SCrows

{2) MOUNTING

» TX-15 Torx head screwdriver
BRACKETS UNDER
CRT (TX-15 screws)

TOOLS REQUIRED




A7 Controller

Hints: To identify and access Controller assembly see Figure 3-2.

Ordering Replacement Parts: See chapter 8 - Replaceable Parts.

Table 3-1. Controller Switch Settings

Test Set | Switch 1| Switch 2 | Switch 3 | Swiich 4

HP 8920A | Closed | Not Used | Not Used | Not Used

HP 8920B | Closed |Open Open Not Used

HP 8921A | Closed | Not Used | Not Used | Not Used

Switch 1: Write Calibration EEPROM (Open=Disabled, Closed=Enabled)
Switch 2: Smart Card (Open=PCMCIA, Closed=Epson])

Switch 3: Run from Flash/OTP {Open=Flash, Closed=0TP)

Switch 4: Not Used
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Controller Assembly (A7)

$4 83 52 S1

CLOSED

nnu” X

N3dO
Boot ROM
BI| U65 (8920B ONLY)

Locating
Motch

Cal Data EEPROM

U13 i8920A18921 A)
U20 {8920B)

ijront of Test Set
3 >

controlr.drw

Figure 3-13. A7 Controller
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Calibration

Introduction

‘This chapter includes procedures to perform periodic calibration and performance tests. The

performance tests verify that the Test Set performs to its specifications.

Calibration 4-1




Periodic Calibration

Some assemblies or combination of assemblies require calibration to comj
variations in circuit performance. Traditionally, calibration has been in t
screwdriver-type adjustments. No manual adjustments are required in th)
few manual-adjustment devices in the Test Set are set at the factory and
readjusted.)

There are two types of calibration data:

ensate for

he form of manual,
e Test Set. (The

should never be

m Factory-generated digital data either on memory cards, or on ROMs (which are on the

assemblies themselves)
s Data generated internally by running calibration programs

In either case calibration data is loaded into non-volatile memory on the

AT Controller.

Because calibration data resides on the A7 Controller ass
that whenever the assembly is replaced that the data be 1
original assembly to the new one. The calibration data re
EEPROM which can be moved with little danger of losin
to the instructions accompanying the replacement assemh

Note

v

embly, it is important

ransferred from the
sides in a socketed

o its contents. Refer

ly for details.

The internal calibration programs should be run whenever an assembly W

calibration is replaced. It is also recommended that all the procedures in|

calibration program be run at least every two years.

To download calibration data supplied on a memory card, follow the inst]

hich requires
the periodic

uctions that come

with the replacement assembly. To create and download calibration data for assemblies

requiring an internal calibration program (PER_CAL or PER_CAL2), fotow the steps later in

this chapter. For a summary of assemblies and their calibration require
4-1.

ments, refer to table

The Test Set may also contain calibration programs for Cellular Adapterql which sit on top
of and are bolted to the Test Set. Documentation for these programs can be found in the

individual Cellular Adapter’s manuals. PER_CALD is an example of a
periodic calibration program.

Clellular Adapter
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Table 4-1. Assemblies and Their Calibration Requirements

Where Calibration Data Is Located:

Assembly Memory Card | Assembly Periodic Calibration Program

A2 Audio Analyzer 2 Variable Frequency
Notch Filter (if

present)

A3 Audio Analyzer 1 Audio Analyzer 1
Offset

A4 Modulation Distribution External
Modulation Path

Gain

Audio Analyzer | Offset

A1l Receiver Mixer

A13 Output

Al4 Signal Generator Synthesizer

A1b Reference Timebase Reference?

Al6. Recelver

Al7 Receiver Synthesizer

A18 Spectrum Analyzer

A19 Measurement Voltmeter References

A21 HP-IB/RS-232/Current Sense

A23 Input Section

A24 High Power Attenuator

1 Calibration data that comes with replacement assemblies may be on either memory card or the assembly itself depending on
model number and serial number,

2 Same as footnote 2, except routine calibration is also available in the periodic calibration program.

Write-Protected Calibration Data

Data in nonvolatile Test Set ROM can be write protected by setting a switch on the
controller assembly. This prevents calibration data from being accidentally overwritten.

The switch is normally not set to protect data. The calibration programs check the setting

of the write-protect switch. If the write-protect switch is set, instructions are displayed
explaining how to disable write protection. (Access to the write-protect switch requires
removing the Test Set’s cover. The location of the write-protect switch is shown in figure 4-1.)
Write-protect status is checked again before exiting the program.
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A7S1
<€— WRITE PROTECT
SWITCH

}
~

=

L=

Figure 4-1. Location Of the Write-Protect Switch On the Controlle

(Shown with internal covers removed.)

Equipment

For the Timebase Reference Using @ Counter calibration, you will need tq
counter to the rear-panel 10 MHz REF OUTPUT connector. The accura
determine the accuracy of the Test Set’s internal reference. You will use
Timebase Reference DACs.

For the Timebase Reference Using a Source calibration you will need to ¢
generator to the front-panel ANT IN connector. The quality of this sour
description for the Timebase Reference Using a Source calibration proced

For the Voltmeter References calibration you will need a DC voltmeter w,
accuracy.

Running the Periodic Calibration Program

Press TESTS to access the TESTS screen.

Select the field under ‘Select Procedure Location:.
Select ROM under the Choices: menu.

Select the field under Select Procedure Filename:.

select PER_CAL for the HP 8920A/8921A, or Per_ CAL2 for the HP 892
Choices: menu.

Leavé switches in
current position.

Switch 1 shown in
hon-write-protected
position.

r Assembly.

» connect a frequency
cy of the counter will
the counter to set the

onnect a signal

e is described in the

ure.

ith £0.015% .

0B, from the
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t (USER key (k1))

Follow the instructions on the screen.

Periodic Calibration Program (PER_CAL and PER_CALZ2)

Descriptions

Note Use PER_CAL for the HP 8920A/8921A; use PER_CAL2 for the HP 8920B.

v

Timebase Reference Using a Counter

These program ar provided as a convenience for manually tuning the timebase reference using
a frequency counter as the time standard. The procedure has two basic steps:

1. Manual adjustment of the two {coarse and fine) timebase tuning DACs
2. Downloading the DAC settings into the Test Set

If you have not already adjusted the two timebase tuning DACs, exit the program if needed
{by selecting the Ad]j key), and follow the Setting the Timebase Laiches instructions
later in this chapter.

If you have adjusted the timebase DACs, run this program and select the Cal key to
make the setting permanent.

Alternatively, you can select Timebase Calibration Using a Source and adjust the timebase to
a time standard connect to the front-panel ANT IN connector.

Timebase Reference Using a Source

This program automatically tunes the timebase tuning DACs to a signal at the front-panel
ANT IN connector, which is assumed to be at the frequency that is keyed in from the
front-panel keypad. If an external 10 MHz reference is being used, it must be disconnected.

In order for the calibration to be valid, the signal applied to the ANT IN connector must have
the following characteristics.

1. The level should be between —30 and +20 dBm (0.001 and 100 mW).
. The frequency should be between 0.4 and 1000 MHz.

2
3. The frequency must be as accurate as the use of the Test Set requires.
4

.. The Test Set must be able to tune to within 10 or 100 kHz of the reference signal with
the Test Set’s current timebase reference settings. If this condition is not met, either the
keyed-in frequency is incorrect or the Test Set is faulty.

. The signal must be a CW signal. Specifically, any FM must be less than 100 Hz peak as
measured by the Test Set.

. The coarse tune DAC must be between 3 and 250 {decimal); otherwise, the frequency of
the source is out of reach by the tuning DAC.

After the coarse and fine tune DAC settings have been determined, the values are downloaded
into the Test Set’s memory.
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Voltmeter References

[nstructions are displayed explaining how to measure the negative and pa
an external voltmeter. The user is then required to key in the readings. ]
reasonable, the two values are downloaded.

For the Test Set to meet published specifications, the external DC voltme
accurate. The voltmeter is connected to the test points shown in figure 4

%B&U il
?

1l

Figure 4-2. Location Of the Voltmeter Connections On the Measurement Assembly.

(Shown with some internal covers removed.)

Audio Frequency Generator Gain
The gain of the following paths is calibrated:

1. The internal paths that run from Audio Frequency Generators 1 and 2

sitive refererices with
f the readings are

ter must be 0.015%
2.

(individually)

through the Modulation Distribution assembly, to the monitor select ontput, then onto

Audio Analyzer 1 to the DVM

. The paths that run from Audio Frequency Generators 1 and 2 (individ
the Modulation Distribution assembly to the AUDIO OUT connector,

ually) through
externally to the

rear-panel MODULATION IN connector, then again through the Modulation Distribution

assembly to the monitor select output and to the DVM

The above-measured levels are used to adjust the output level of the audip generators so

that they produce a calibrated level to the modulation inputs of the RT (

henerator. These

measurements are made at dc. Both positive and negative levels are measured to produce an

optimum calibration factor.
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External Modulation Path Gain
The Audio Frequency Generator Gain program should be run first.

The path in this program runs from the external MODULATION IN connector through the
~ Modulation Distribution assembly, through the Monitor Select Switch, then through Audio

_ Analyzer 1 to the Test Set’s internal DVM. The d¢ source is Audio Frequency (enerator 1
through the AUDIO IN connector and an external cable.

The goal of this procedure is to set the External Level Amplifier gain DAC (on

the Modulation Distribution assembly) to produce a gain of exactly 4 between the
MODULATION IN connector and output of the Monitor Select Switch. This requires
measuring the input and output levels, calculating the gain, changing the DAC setting, and
then repeating the process until the calculated gain equals 4.

Audio Analyzer 1 Ofiset

Two dc offsets are measured and downloaded as calibration factors to the Audio Analyzer 1
assembly:

1. Input Select Switch grounded

2. Audio Input selected with return conductor grounded

Variable Frequency Noich Filter

The calibration factors for tuning the variable-frequency notch filter are determined: The
input to the filter is set to 10 evenly-spaced frequencies between 300 and 10 000 Hz. The
DAC that tunes the notch filter is adjusted for best null of the tune error voltage. From this
data, three coefficients of a parabola which best fit the tuning data are calculated using a
least-squares curve fit. The coefficients are then downloaded into the Test Set’s non-volatile
memory.

Setting the Timebase Latches

The following procedure is to be used in conjunction with running the Periodic Calibration
procedure, Timebase Calibration Using a Counter, earlier in this chapter.

1. Press (8HiFT ) (DuPLEX) (CONFIG) to access the CONFIGURE screen.
Select SERVICE under the To Screen ment.

(Connect a frequency counter to the rear-panel 10 MHz REF OUTPUT connector.
Select the Latch field.
Select refs_DAC_coarse under the Choices: menu.

Select the Value field.

Rotate the knob until the counter reads as close to 10 MHz as possible.
Select the Latch field.

Select refs_ DAC_fine under the Choices: menu.

Select the Value field.

. Rotate the knob until the counter reads as close to 10 MHz as possible.

© 0 NS ;o N

e
[
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12. Store the new DAC values (timebase calibration data) in non-vola,tileimemory by selecting
and running the Timebase Reference Using a Counter routine from PERMC AL.

The refs_DAC_coarse and refs_ DAC fine values adjust the frequency of ﬂhe Test Set’s
internal 10 MHz reference. They are stored in memory. The Controller reads the values and
sends the appropriate adjustment to the A15 Reference assembly.
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Performance Tests

How To Use The Performance Tests

There is one set of Performance Tests used to verify the performance of t
Sets (HP 8920A, 89208, 8921A). The model number and installed option
specific Performance Test you should perform. Three separate Performan
{PTR) have been provided. Use the process described below to perform {

hree different Test
5 determines.which
ce Test Records

he tests,

P 8921A |

| HP 8920A )

~{ HP 89208 )
“ed... {HP 8921A )

SELECT v

PERFORMANCE TESTS RUN APPLICABLE
FOR YOUR INSTRUMENT PERFORMANCE TESTS

(ARRANRIRRRNNY

Figure 4-3. Performance Test Process

HP 89208 | |

RECORD DATA
ON PTR

phpress.cow

m Select the group of Performance Tests for your instrument and options|from Table 4-3,

= Run the required Performance Tests using the specified Test Equipment from Table 4-2.

s Record the data for each test onto the applicable Performance Test Regord (PTR) for your

instrument.
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Test Set Operation

To perform the test procedures you need to know basic Test Set operation. You should be .
famlhar with the front panel, the various CRT screens, and knob operation (cursor control). '

You should be able to operate the Test Set’s RF Generator RF Analyzer, AF Generators, AF

Analyzer, and Oscilloscope.

li\lote Press on the Test Set before beginning each test.
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Equipment

The following test equipment is needed to do all of the performance tests, The set-up
drawings at the beginning of each iest procedure show the equipment needed for each test.
Generic names of the equipment used for each test are shown on the set-up drawings for
each test. To find alternatives to the equipment listed below, look up their specifications

in the Hewlett-Packard Test and Measurement Catalog and use the specifications to find
equivalent instruments. If you want to do functional checks for the Test Set you can use the
test procedures with functionally equivalent equipment.

Test Equipment Operation

The test procedures give eritical instrument settings and connections, but they don’t tell how
to operate the instruments. Refer to each instrument’s operating manual,

Table 4-2. Required Test Equipment

Equipment Model Name Performance Test #
Model #
{or equivalent)

HP 3478A Digital Voltmeter 13, 14, 17, 20, 23

HP 3116A Function Generator 24

HP 8562A RF Spectrum Analyzer 11, 12

HP 8902A Measuring Receiver 1-6, 7%, 8-10, 16, 211, 22, 24-26,8-30

HP 8903B Audio Analyzer 72,15, 17, 21, 23, 25, 28-30

HP 11715A AM/FM Test Source 25-31

HP 11722A Sensor Module 8-10, 24

HP 778D Dual Directional Coupler 24

HP 8642A, 8657A/B | Synthesized Signal Generator | 32, 33

1 For Performance Test 7 the Measuring Receiver requires connections for an external LO, included as
part of Option 003 or 030. For Option 030 it does not matter which filters are installed (only the
switching of the LO is important).

2 For Performance Test 7 the Audio Analyzer requires a CCITT filter {Option 011 or 051).
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Table 4-3. Required Performance Tests For Each Model Number

Performance Test Perf| HP 8920A | HP 8920B
Description Test

HP 8921A

RF Gen AM Distortion?

—

RF Gen AM Accuracy!

RF Gen AM Flatness?

RF Gen FM Distortion?

RF Gen FM Accuracy?

RF Gen FM Flatness

RF Gen Residual FM?

RF Gen Duplex Output High Level Accuracy

=2 Ao =T B I =2 T s S SN I U Y N

RF Gen Duplex Output Low Level Accuracy

—
Lowe]

RF.Gen RIF IN/JOUT Level Accuracy

[a——
—

RF Gen Harmonics Spectral Purity

—
b2

RF Gen Spurious Spectral Purity

CI T i i R B O s T I - - O I

AF Gen AC Level Accuracy

i
(]

Ju—
o~

AF Gen DC Level Accuracy

—
(424

AF Gen Residual Distortion

—_
(=]

AF Gen Frequency Accuracy

AF Analyzer AC Voltage Accuracy

—
-1

oI T i B I B B I I B L B B R SO R R O R

AF Analyzer Residual Noise

o
oo

._

o

ke
w

AF Analyzer Distortion, SINAD, and SNR

]
Lo)

AF Analyzer DC Level Accuracy

5]
—

AF Analyzer Frequency Accuracy to 100 kHz

]
(1

AF Analyzer Frequency Accuracy at 400 kHz

Ogcilloscope

[ )
=

RF Analyzer Level Accuracy

MHNN_HNNN_NNNNMMNXHNMN:M

bl
o

RF Analyzer AM Accuracy!

o]
(=)

RF Analyzer AM Distortion?!

EST Rl B BT o BB B B - BT B B BT

b
(L]
Col I B B B T B R

RF Analyzer Residual AM! 27

1 Test applicable for HP 89204, 8920A Option 050, and 8920B.
2 Test includes separate limits for HP 8920A, 8920A Option 050, 8920B and 8921A.
3 B8NR function not available on HP 8920A’s serial prefix 3344A and below,
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Table 4-3. Required Performance Tests For Each Model Number (continued)

Performance Test Pexf| HP 8920A | HP 89208 | HP 8921A
Description Test

RF Analyzer FM Accuracy 28

RF Analyzer FM Distortion 29

RF Analyzer FM Bandwidth 30

RF Analyzer Residual FM! 31

RF Analyzer SSB Demodulation 32

Spectrum Analyzer Image Rejection?| 33

1 Test includes separate limits for HP 8920A, 8920A Option 050, 89208 and 89
2 Option 002 or 102 only.

Calibration 4-15




RF Gen AM Distortion
Performance Test 1

%Descﬁpﬁon

‘ ?The AM distortion of the RF generator is measured directly by the AM demodulator in the
measuring receiver. The Test Set’s internal audio generator provides the modulation source,
A maximum AM depth of 70% is used.

Setup

Measuring Receiver

oo @
OoO0
00 C]INIEDTSC
mlalwle

l:\flake the following measuring receiver settings:
- Reset the measuring receiver

» 300 Hz High-Pass Filter

w 3 kTz Low-Pass Filter

i AM mode

. Audio distortion mode
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Procedure

1. Select the RF GENERATOR screen.
2. Set the AFGenl To field to AM.

3. Set the Output Port field to Dupl.

Level (dBm)

{ RF (MH2)

Depth (%)
Rate (kHz)

— RF QEN(ERATOF—

| 74538 "0 00018

| #ouer ] o]

=m
0.00] | 0.27

Rz

“ (k4 Frea] AFGe . Frea| RFCand Frea| Mic Sre-Eas| To Sereen
lj ] it T
A

plitude AFLa ] 1o AFend T fied 1n To

H

Select AM mode
Select Dupl connector

1. Measure the AM distortion {(audio distortion) at the RF levels, frequencies, depths, and
rate shown in the Performance Test Record (PTR) and compare the measured distortion to
the limits shown in the PTR.
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RF Gen AM Accuracy
Performance Test 2

Description

'él“he AM accuracy of the RF generator is measured directly by the measuring receiver. An
Test Set’s internal audio generator provides the modulation source. A maximum AM depth of

?’0% is used.

ZSetup

: . f
Measuring Receiver T E{'j o0 Cl] [D oo D]

Iéflake the following measuring 'r_eceiver settings:
II Reset the measuring receiver

s 300 Hz High Pass filter

l 3 kHz Low-Pass Filter

I AM mode
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Procedure

1. Select the RF GENERATOR screen.
2. Set the AFGenl To field to AM.
3. Set the Output Port field to Dupl.

Level (dBm)
RF (MHz)
Depth (%)
. Rate (kHz)

———— RF GENERATO
‘| Froadancr 1[5 ] AL Level [ ¥

149.98 0.00013

| s —.

2 Freal| AFGe rea| AFGan? Frea| Mic PrecEem| 19 Sergea

NHz ¥Hz kHz| ¥ .*

Anciitude fFLall 1o AFbent To | Ned Ir To
P

kHz H
Courling| Audio Ous |
e EA—

Select AM mode
Select Dupl connector

4, Measure the AM percent at the RF levels, frequencies, depths, and rate shown in the PTR
and compare the measured AM percent to the limits shown in the PTR.
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RF Gen AM Flatness
Performance Test 3

Description

The AM flatness of the RF generator is measured directly by the measuring receiver. The
Test Set’s internal audio generator provides the modulation source.

ESetup

B\
Measuring Receiver Cj} ED ] Dl

DUPLEX OUT ==

o000
Oocoo -

fMake the following measuring receiver settings:
l Reset the measuring receiver

l Filters off

l AM mode
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Procedure

1. Select the RF GENERATOR screen.
2. Set the AFGenl To field to AM.

3. Set the Qutput Port field to Dupl.

Level (dBm)

[ RF (MH2)

| Depth (%)

| _Rate {kHz)

—— ; RF GENERATO

| Freavincy AL Level ||

(4575} |42 0.000i3

‘] Power Em -_ -
0.00]: 0.27

© B Freaf AFGe real AFGend Frea| Mic ArecEas| 3¢ Screen

iz khz Hz| SR

Anpd biude AFCe ). To AFien2 Ta fied 1n To

din

Piten Hojd
Sourline| Audis fuy |

aiput PRt te R

Select AM mode

. Select Dupl connector

4. Measure the AM depth at the RF levels, frequency, depth, and rates, shown in the PTR.

5. Convert the measurement results to dB as follows:
measured % AM
measured % AM at 1 kHz

dB = 20 log

6. Record the results in the PTR. The computed value must be 0 £3 dB.
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;RF Gen FM Distortion
Performance Test 4

bescription

The FM distortion of the RF generator is measured directly by the measuring receiver. The
Test Set’s internal audio generator provides the modulation source.

Setup

By

Measuring Receiver L ,NENEWOHW EC] O fga ED ] D]

DUPLEX OUT =
ooco @ OING)]
oooo
o0oo
mlainls

INPUT 50

I\Enake the following measuring receiver settings:
& Reset the measuring receiver _

= 300 Hz High-Pass Filter

l 3 kHz Low-Pass Filter

I FM mode

m Distortion analyzer mode
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Procedure

1. Select the RF GENERATOR screen.
2. Set the AFGenl To field to FM.

3. Set the Output Port field to Dupl.

Amplitude (-2.1dBm)
RF (MHz)

Dev (kHz}
MHZ)

aa—— AF GENFRATO
| Frecusacy A Lavel [ ]

[
143.98]: |42 0.00013

't pove [

0.00l: par

“ Ll Freq| RFGe r RFCond Frea] Mie Pre-Enm| Yo Sereen

F.‘-"“.‘-q

Anelitude | AFLe ArGen fo | flad In Tg

Cousling| Audia Dut
i

|Select FM mode
Select Dupl connector

4, Measure the FM distortion at the RF level, frequencies, deviations, a1
PTR and compare the measured distortion to the limits shown in the

PTR.

id rate shown in the

Note Use STD upper and lower limits for instruments without
ﬁ upper and lower limits for instruments with Option 050.

Option 050. Use 050

Calibration
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RF Gen FM Accuracy
Performance Test 5

iDescription
‘The FM distortion of the RF generator is measured directly by the measuring receiver. The

‘Test Set’s internal audio generator provides the modulation source.

?Setup

-Measuring Receiver

DUPLEX OUT =

;Make the following measuring receiver settings:

m Reset the measuring recejver
l 300 Hz High-Pass Filter

" 3 kHz Low-Pass Filter

l FM mode

. FM de-emphasis off
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Procedure

1. Select the RF GENERATOR screen.
2. Set the AFGenl To field to FM.

3. Set the Output Port field to Dupl.

Amplitude (-9.1dBm)

RF (MHz)

Dev (kHz)
Rate (kHz)

— . HFQEN.EMTQF_“
| Frewencr AL Level |
149.38| [42 0.00013

4 Fouebloo |:_- _027 s

1 Frea| AfGe real AFGEn2 Frea| Hic FrecEan| Yo Scresn
n [ ] s s

NHz [LEIN

Anolitude Arce ArGen2 To Hed Lo To S
:

Audic Jui

Select FM mode
Select Dupl connector

4. Measure the deviations at the RF level, frequencies, deviations, and 13
and compare the measured deviation to the limits shown in the PTR.

ste shown infthe PTR

Note Use STD upper and lower limits for instruments without
d upper and lower limits for instruments with Option 050.

Option 050, Use 050

Calibration
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RF Gen FM Flatness
Performance Test 6

Description

The FM flatness of the RF generator is measured directly by the measuring receiver. The Test
Set’s internal audio generator provides the modulation source.

=

oo ©®©
mislels
ooocO

o000 E]INPUTSO

Make the following measuring receiver settings:
* m Reset the measuring receiver

I FM mode
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Procedure

1. Select the RF GENERATOR. screen.
2. Set the AFGenl To field to FM.

3. Set the Qutput Port field to Dupl.

Amplitude {-9.1dBm)
RF (MHz)

Dev {(kHz)

[ Rate (kH2)

S— #F GENERATOF ey

| Fresuencr AC Lavel [l
149.98} [42 0.00013

| Pover I

aool | 027

0 Fres| AFGe real AFGend Freat tic Pru-Ens| 7o Seresn
I - BT T
NKx [£H kHz| MR

Arplitude AFGe Y. fArGenZ 1o Hod §n To ’
WH2 ’ :
RN

ounlim Audis Qui

Select FM mode
Select Dupl connector

4. Measure the FM deviation at the RF level, frequencies, deviations, and rates shown in the
PTR. '

5. (‘onvert the measnrement results to dB referenced to the deviation measured at 1 kHz as
foliows: .

_ 901 Deviation
B 9 Deviation at 1 kHz
(The computed values must be 0, £:1 dB.)

dB
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RF Gen Residual FM
Performance Test 7

éDescﬁpﬁon

?The residual FM of the RF generator is demodulated by the measuring receiver. An audio
analyzer with a CCITT psophometric filter is required to measure the demodulated residual

Audio Analyzer

INPUT 20 Hz - 100 kHz

Measuring Receiver

MODULATION
OUTPUT

wlelala
slslala
i NPUT 50 &

OO0 DUPLEX QUT =
- O
EXT LO INPUT

Signal Generator (LO)
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Make the following measuring receiver settings:

m Reset the measuring receiver

a [.5 MHz IF (For testing HP 8920A Option 050, 89208, 8921A)
a FM mode

m RMS detector

m 50 Hz High-Pass Filter

m 15 kHz Low-Pass Filter

m Enable the external LO mode (For testing HP 8920A Option 050, 8920B, 8921A) -

Make the following audio analyzer settings:

s Reset the audio analyzer
u AC level

m CCITT Weighting Filter
m 30 kHz Low-Pass Filter

Procedure

1. Select the RFF GENERATOR screen.

2. Set the Output Port field to Dupl.

3. Set the Amplitude field to —9.1 dBm.

4, Set the AFGenl To field to FM.

5. Set the AFGenl and AFGen2 deviation to Off.

Amplitude (-9.1dBm)

RF (MHz)

Dev (kHz)
Rate (kHz)

— . RF GENERATOF
4858 00001

P ooolf™ | 027 ™

- | —

“ b Fren| AFGe | Frea| AFGend Freal Hic Pre-Ens
JI e s
Hz [ZH

Anelitude AFCi | To AFGen2 To fad n To

qba
Atten Hojd

Kz H
Counling| Audip Out |
[

[

1

Select FM mode
Select Dupl connector
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Set the signal generator (used as an external LO for the measuring receiver) to the LO

. g
frequencies shown in the PTR. _ O
. Set the Test Set to the RF frequencies shown in the PTR and measure the ac level, in

millivolts, on the audio analyzer.
. Multiply the measured ac levels by 1000 to convert to FM deviation in Hz and compare the
computed results to the limits shown in the PTR.

i\lote TUse STD upper and lower limits for standard HP 8920As. Use 050 uppef and
# lower limits for HP 8920A Option 050, 8920B and 8921A. '
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RF Gen Duplex Output High Level Accuracy
Performance Test 8

Description
The level of the RF generator, set to 1 and 7 dBm, at the duplex output is measured at

numerous frequencies by the sensor module of the measuring receiver.

Setup

Measuring Receiver

—=
L]

DUPLEX QUT =

D/@\O

h

Sensor Module

Make the following measuring receiver settings:
m Reset the measuring receiver
s RF power mode

m Log display

Note Make sure to enter the power sensor’s calibration data into the measuring
receiver and zero the sensor module. Refer to the measuring receiver’s and the

d sensor module’s operating manuals.
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Procedure
1. Select the RF GENERATOR screen.
2 Set the Output Port field to Dupl.
3 Set the AFGEN1 To and AFGEN2 To fields to Off.

lLevel (dBm)
AF (MHz)

F GENERAT

Fracuancy

43588192 | " o 000Ig
Fowsr 0008- 0 27 |

z I
Junln ] AFGen] To RFGenz to Hod In To
FA (Qusdling

b Huul llu\
.~
Select Off mode

Select Dup! connector

LS
Assen Hald

{11 Fras| AFCenl Frea ﬂFGln2 Fras Hu. Pre=Enni Ts Soreen
utaut Port

v
‘ ) |
i

4 Measure the RF power at the frequencies and levels shown in the PTR and compare the
measured RE power to the limits shown in the PTR.
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RF Gen Duplex Output Low Level Accuracy
Performance Test 9

Description

The Duplex output is set to selected frequencies and to levels between 1 and —124 dBm (in 5
dB steps) and measured by the tuned RF level feature of the measuring receiver. As the test
proceeds you may be required to recalibrate the measuring receiver. '

Setup

7 S

Measuring Receiver

2|
il
J1

DDDD%%;
@
Oy oy o 1

0
O

%—I—WD - D]

DUPLEX OUT ==

D/Q\O o

@)

.

Sensor Module

Make the following measuring receiver settings:
s Reset the measuring receiver '
m Tuned RF Level power measurement

a Log display

Note Make sure to enter the power sensor’s calibration data into the measuring
receiver and zero the power sensor. Refer to the measuring receiver’s operating
manual. The procedure for making tuned RF level measurements is also in the
measuring receiver’s manual.
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Procedure

1. Select the RF GENERATOR screen.

2 Set the Output Port field to Dupl.

3 Set the AFGenl To and AFGen2 To fields to Oil.

Level (dBm)
RF (MH2)

kF GENERRTOR!
Frequency E - ] AL Level [~ ]

149.3881 0.00013

“ooo0s T | 027 ™

-

finnlitude AFGent To AFGeni Yo Mod In o

L]
At ten Hald

T
E FH [ Jusline % Jut
uinus Port| B
| (]| 5

Select Off mode
Select Dupl connector

2 Feed| AFGenl Frea| BFGenz Free| Nic Pre-Ens{ To hr"n|
_/

' 4. Measure the RF level at the frequencies and levels shown in the PTR and compare
i measured RF level to the limits shown in the PTR.




RF Gen RF IN/OUT Level Accuracy
Performance Test 10

Description

The RF output is set to selected frequencies and to levels between ~19 an

d —124 dBm (in 5

dB steps) and measured by the tuned RF level feature of the measuring receiver. As the test

proceeds you may be required to recalibrate the measuring receiver.

Setup

Measuring Receiver

i

Sensor Medule

Make the following measuring receiver settings:
m Reset the measuring receiver
m Tuned RF Level power measurement

m Log display

Note Make sure to enter the power sensor’s calibration data int
receiver, and zero the power sensor. Refer to the measuri
# operating manual. The procedure for making tuned RF 1
also in the measuring receiver’s manual.

o the measuring
ng receiver’s

level measurements is

Calibration
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Procedure

1. Select the RF GENERATOR screen.

2 Set the Output Port field to RF Qut.

8. Set the APGen1 To and AFGen2 To fields to Off.

Level (dBm)
RF (MH2)

RF GEHERST
143'5ea1%e. | ““Dooordm

“ooo0g | o7

h L0y Frea| FFGent Fres| AFSenZ Free| Mic Pre-gms To Ecreen

arlltude AFGant To AFGen? To Mod in To

L
Atter Hold

]

—
N—— |

tHz
FH ¢Qusline| Acdi ] dui
-

Select Off mode
Select RF Out connector

4. Measure the RF Level at the frequencies and levels shown in the PTR and compare the
measured RF level to the limits shown in the PTR.
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RF Gen Harmonics Spectral Purity
Performance Test 11

Description

Harmonic signals with the carrier set to several frequencies and two different levels (maximum
and minimum level vernier) are searched for by an RF spectrum analyzen.

Setup

Spectrum Analyzer

(o - e
— EJDGD = ( AF GENERATOR _&DGCﬂEDDa
= mpuagasges e r ‘ - g

ol o Ol (g
) boooo ol O
1 pDoocoo

-
| =]
(mul e o]

ooo DUPLEX QUT =

Refer to the spectrum analyzer’s operating manual to set up the spectrum analyzer.
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Procedure

1 Select the RF GENERATOR screen.

2 Set the Output Port field to Dupl.

3. Set the AFGenl and AFGen? levels to Of.

Frequency (MHz)
Level (dBm)

RF GENERATOF

4598192 | " "0.000 ™

ausr ] R .
0.27

. kHz z
Anolitude | AFGeas To 1 AFGen2 7o Bad In 1o

' N S
Atian Hald [} -
FH Chieling! Audi | Dus -

1out Port i- N | .

Select Off

nFl:inl Frea| AFGenZ Front Hic PrevEmp{ To Screen)

Select Dupl connector

1. Set the Test Set to the RF Generator frequencies and level shown in the PTR, and measure
the level of the second and third harmonics and the half-harmonics also shown in the PTR.

. Convert the harmonic levels to decibels below the fundamental (dBc) and compare the
computed levels to the limits shown in the PTR.
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RF Gen Spurious Spectral Purity

Performance Test 12

Description

Spurious signals with the carrier set to several frequencies and two differe
and minimum level vernier) are searched for by an RF spectrum analyzer,

Setup

Spectrum Analyzer

nt levels (maximum

3
]

- NP 5t©’

i —
F] oo AF QENERATOR 7
OO0 o |_ 1 _I

Eoooc

[ Yo -
o2 [

Refer to the spectrum analyzer's operating manual to set up the spectrur

n analyzer.
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P

rocedure

Il Select the RF GENERATOR screen.
2 Set the Output Port field to Dupl.
3. Set the AFGenl and AFGen? levels to Off.

Bl Ce fFres| AfLanl Free] RFGen2 Fraw! Nic Pre-€ne| To Gereen
| T

Frequency (MHz)
Level (dBm)

e R GENERATOR S —————————

redidney [ - ] A Levn
2 " Cooord

45,988
“o000s | Too7 ™

T £

Raplitude AFLent 1o AFSm2 To Mad In To

!!n
Prien Hald q
FH (Fae3ing| Audf | But
| X || 0 |

Select Off

Select Dupi connector

4. Set the Test Set to the RF Generator frequencies and levels (+1 dBm or —4 dBm) shown
- in the PTR, and measure the levels of the spurious signals at the frequencies shown in the

PTR.

5. Convert the measured levels to decibels below the carrier {dBc), and compare the
computed results to the limits shown in the PTR.

' Ié\lote

Ignore the spur source column of the PTR. That information is for help in
_troubleshooting.
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AF Gen AC Level Accuracy
Performance Test 13

Description

There are two audio generators. AC level accuracy is measured directly by a digital voltmeter.

Setup

NIRRT FTATE \
Jbood
) I
OO0
Digital Voitmeter g

INPUT (2 WIRE) )OO

HIGH M)

I AUDIO OUT
Q QOO0

Lo )

OO

Joooo.
O0OCcOooo.

Make the following digitat voltmeter setting:
m AC Volts
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Procedure

1. Select the RF GENERATOR screen.

2. Set the AFGenl To and A¥FGen?2 To fields to Audio Out.
3 Set the Audio QOut field to AC.

—— Audio Frequency Generator 1

Level (mV)
" Fraquency (Hz)
Select Off

Audio Frequency Generator 2 ————

Select Off

Frequency (Hz)

Level (mV)

T Pausr

pe— 1 | KF GENE? | TOF

TE Freavancy

149.98
0.0

o0

[ -]
' |42
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Select Audio Out
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Select Audio Out

4 Audio Frequency Generator 1: Set the AFGen2 level to Off. Measure the AC voltage at
i the frequencies and levels shown in the PTR and compare the measured voltage to the

5 limits shown in the PTR.

. limits shown in the PTR.
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Audio Fred_uency Generator 2: Set the AFGenl level to Off. Measure the AC voltage at
. the frequencies and levels shown in the PTR and compare the measured voltage to the




AF Gen DC Level Accuracy
Performance Test 14

Description

There are two audio generators. DC level accuracy is measured directly by a digital voltmeter.

Setup

I ( :j

RF GENERATOR

Digital Voltmeter

INPUT {2 WIRE)
' ‘HEGH

Lo

Make the following digital voltmeter setting:
m DC Volts
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Procedure

1. Select the RF GENERATOR screen.

2. Set the AFGenl To and AFGen2 To fields to Audio Out.
8. Set the AFGEN1 Freq and AFGen2 Freq fields to 0.0 Hz.
4. Set the Audio Out field to dec.

—— Audio Frequency Generator 1 Audio Frequency Generator 2
Level (mV) Selact Off

Frequency (kHz) Frequency {kHz)
' Select Off Level (mV)

s | ¢ | AF GENEI | TOR peesssss |» | BF GENEI | TOR

T4 Fraquenar -] &t Lwl] TR Franuency AL Leu !1

oora 13338/ [T 00!3
¥ Pousr [ ]

0.27 00 0.27 '
BF Gen Fro: ﬁ m -i‘ ﬁ Mic Pea~Ene| To fcruen

ﬁnwiitudl RFCe FGent | 0 Bod In To

|l T .
ln toustina| | idio dut ]

T4 Power

RF Con Fraaf AFGy
L]

Anslity

. "
Avien Hold

frten Ho d
tput Ford

Select DC
Select Audio Out

Select DG
Select Audio Out

5 Audio Frequency Generator 1: Set the AFGen?2 level to Off. Measure the dc voltage at

the levels shown in the PTR and compare the measured voltage to the limits shown in the
PTR.

. Audio Frequency Generator 2: Set the AFGenl level to Off. Measure the dc voltage at

* the levels shown in the PTR and compare the measured voltage to the limits shown in the
. PTR.
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AF Gen Residual Distortion
Performance Test 15

Description

Audio distortion is measured directly by an audio analyzer.

Setup

S 3
( T AF GENERATOR sy J]EC]C]E:]]
r . mooo ]|

I boos
Do ad

Audio Analyzer

NOo0 X

. INPUT 20 HZz - 100 K C
HIGH AUDIO OUT >
G T O T O I @ OROR
‘ w
(G R OO B G [ O 1

Make the following audio analyzer settings:
m Reset the andio analyzer
m 50 kHz Low-Pass Filter

m Distortion mode
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i’rocedure
1 Select the RF GENERATOR. screen.
2 Set the AFGen! To and AFGen2 To fields to Audio Out.

—— Audio Frequency Generator 1 Audio Fraquency Generator 2
Level (mV) Select Off

Frequency (Hz) Frequency (Hz)
Select Off Level (mV)

e ——— «TOR RF GENEI |\ TOR
TX Frequancy [ -] A bevel TR Fregquancy [ - A Levs)

0 000]3 149.98| |42 0. 000I3

TX Power ' T% Pover ‘-

0.00| o ™ 00|t - ™ .

RF Cun Fras| AFGe - .-“ "-,,, Pre-Ens} To Bcrasn RF Gen Fres| AFCe real AFGenik'rea| Mic Pre-Eme| To §creen
H Hiz It ‘

AApl jiude a Hnd In fo Anplituda i Mad In Te

"
AiLen Ha]d Atien Hold

. z
W 1 Dnnalim 1]die Dut H 1 tourlined 1] die Oyt
utpul Fort _ [ ut put Fort — 1|
] R

Select Audio Out Select Audio Out

3 Audio Frequency Generator 1: Set the AFGen2 level to Off. Measure the audio distortion
at the frequencies and levels shown in the PTR and compare the measured distortion to

the limits shown in the PTR.

Audio Frequency Generator 2: Set the AFGenl level to Off. Measure the audio distortion
at the frequencies and levels shown in the PTR and compare the measured distortion to
the limits shown in the PTR.
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AF Gen Frequenéy Accuracy
Performance Test 16

Description

Frequency accuracy is measured directly by an audio frequency counter in the measuring
receiver. The counter must be able to resolve 0.005% at 20 Hz. The counter in some audio
analyzers lacks the resolution to do this.

Setup

F

Measuring Receiver

. r nrusu}m\mn
1l
AUle |NF’U&
OOo0O0

oo
oo

oo

Make the following measuring receiver settings:
m Reset the measuring receiver

m Set the measuring receiver to measure audio frequencies at its audio in
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Procedure
1. Select the RF GENERATOR screen.
2 Set the AFGenl To and AFGen2 To fields to Audio Out.

—— Audio Frequency Generator 1 Audio Frequency Generator 2
Level (V) Selact Off

Frequency (Hz) Frequency (Hz)
Select Off Level (V)

\TOF : RF GENEI |«TOR
145'58 " o 00043 “Tigee| 12 [ “"3 0001 3
T4 Pover % Pouer

0.27 0.00 0.27

RF Gen Fret nFGe r“ Ili‘ﬂlni 'ru Mie Fn Enw| To Eprse 1 nifirea] Nic Fee~Ene| To $crasnll’
| ] |
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— .
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Select Audio Out 7 Select Audio Out

3 Audio Frequency Generator 1: Set the AFGen2 to Off, and AFGenl level to 1 V. Measure .
. the audio frequency at the frequencies shown in the PTR, and compare the results t0 the
PTR.

Audio Frequency Generator 2: Set the AFGenl to Off, and AFGen2 level to 1 V. ‘Measure
the audio frequency at the frequencies shown in the PTR and compare the results to the
PTR.
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AF Analyzer AC Voltage Accuracy
Performance Test 17

Description

To measure ac voltage accuracy, an ac signal is measured by an external multimeter and
compared to the Test Set’s internal ac voltmeter reading.

Setup

Audio Analyzer

g i~ : _
e == llooocogdoood I i
am@::ﬂ: OUTPUT 20 Hz - 100 kHz
- -] e N =
Eﬂﬂ[ i{e [ !
oo 0o O
OO,

) AUDIO IN
- O O @ o oOn

By
o

[ : INPUT (2 Wi
— draH

Lo

o COoOOOOO0
COOOO00 0O

Digital Voltmeter

Make the following digital voltmeter setting:
s AC Volts
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jl'-'rOcedure
; . Select the AF ANALYZER screen.
2. Set the AF Anl In field to Audio In.
. Set Filter 1 to < 20 Hz HPF, and Filter 2 to > 99 kHz LPF.
. Set the De-Emphasis field to Off.
5. Set the Detector field to RMS.
. Set the Settling field to SLOW for frequencies < 200 Hz.

Select Audio In
Select Filter 1 (<20Hz HPF)

Select Filter 2 (>99kHz LP)

— A ANALYZER
+ Jusney | AC Lave
[6'389583 " 0.00043

hoq "™

.. A g lntal lo Gorea

;. s W §wrisic it
11ter - ol B
m 24 Gate|

LIZI - Bew
urrent | GRS

voltac2.dw

Select RMS {Actual Results
Select Off mode Select Slow (Freq < 200 Hz)

7. Set the audio analyzer’s source to the frequencies and levels shown in-the PTR (adjust the
level until the DVM reads the correct level). '

8 Measure the ac level on the Test Set.

9 Compare the measured ac level to the limits shown in the PTR.
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AF Analyzer Residual Noise
Performance Test 18

. Description

The ac level of the audio input is measured with no signal source connect

Setup

O @® O

N

This test does not need external equipment or connections.
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Procedure

1. Select the AF ANALYZER screen.

Set the AF Anl In field in field to Audio In.

Set Filter 1 to' <20 Hz HPF and Filter 2 to 15 kHz LPF.
Set the De-Emphasis field to Off.

1 Set the detector field to RMS.

Select Audio In
Select Filter 1 (<20Hz HPF)

Select Filter 2 (15kHz LPF)

- ] w— A ANALYZER

589585 | "“"B.00043™
Tooor | "=t ™

Sattling Gain Crel 9 In Lo Tg Scres

¥ m q
N L Uet To neut Gain Lond

q ni Gote
Epeaker otch Gain [ ]

L1
peaker urrent

Selact RMS Actual Results
Select Off mode

6 Measure ac level (Residual Noise). The upper limit is 150 gV.
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AF Analyzer Distortion, SINAD, & SNR Accuracy
Performance Test 19

Description

A calibrated distortion source is created by summing the two internal audio generators. Levels
are measured separately by the internal ac voltmeter. One source is set to a harmonic two

or three times the frequency of the other. The measured distortion is compared with the
calculated value. 3

Setup

Fr—— Y

(gummme AF ANALYZER ECJDD[DJEDDD
I_ oo olbooo
gD Hoooo
S Oooo
= O OO0
o, [ A O M |
AUDIO OUT AUDIO IN

o @® O O © o o HRO

sinacc drw

This test does not require external equipment.
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Procedure

1 Select the AF ANALYZER screen and set Filter 2 to 15 kHz LPF.

2 Select the RF GENERATOR screen and set the AFGenl To and AFGen?2 To ﬁelds to

Audio Qut.

—— Measurement; AF ANALYZER

Select Audio In

Select Distn or SINAD or SNR
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Source: RF GENERATOR
Level (1V)
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Harmonic Frequency
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Select Audio Out

3. Set AFGenl Freq to 1 kHz and the AFGenl level to 1 V.

4. Set ATCen? Freq to the Harmonic frequencies shown in the PTR, and the AFGen2 level to
the distortion product levels shown in the PTR.

. Measure the distortion and SINAD at each frequency and level, and compare the measured

results with the limits shown in the PTR.

5. Measure the SNR (Signal to Noise Ratio) at each harmonic and level shown in the PTR.
Compare the results to the limits shown in the PTR.
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AF Analyzer DC Level Accuracy
Performance Test 20

Description

To measure dc level accuracy, a dc signal is measured by an external digital voltmeter and
compared to the Test Set’s internal de voltmeter reading. :

Setup

—

pesue  AF GENERATOR

Digital Voltmeter

INPUT {2 WIRE)
IHIGH

LO
LI L0 OUT AUDIO IN
.-

oooooo ©9 @) Hi

. Make the following digital voltmeter setting:

m DC Volts
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Procedure

1 Select the AP ANALYZER screen and set the AF Anl In field to Audio In, and the
. lower-right display to DC Level.

2 Select the RF GENERATOR screen, and set the AFGenl Freq to 0 kHz, the AFGenl To

' field to Audio Out, the AFGen2 To to Off, and the Audio Out field to DC.

——— Measurement: AF ANALYZER

Select Audio In
Select DC Level

Actual
Results

Source; RF GENERATOR
Level (mV)
Frequency (0 kHz)
Select Off mode
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Select DC
Select Audio Out

3 ‘Set the AF'Genl level to the levels shown in the PTR (adjust until the voltmeter reads the

correct level).

' 4 Read the dc level and compare the reading to the limits shown in the PTR.
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AF Analyzer Frequency Accura'cy to 100 kHz
Performance Test 21

Description

To measure frequency accuracy up to 100 kHz, an ac signal at the audio output is measured
by the audio frequency counter in the measuring receiver and compared to the Test Set’s
internal andio frequency counter. '

Setup

Audio

PUT 20 Hz - 100 kk

Measuring Recelver

Soboad

ﬂDDDD
o oo
(o - -
ooog |l
1} sl oy

AUDIO IN
o OH@ O

Make the following measuring receiver settings:
m Reset the measuring receiver

m Select Audio Frequency

m Select Audio Input

Calibration 4-57




Procedure

1 Select the AF ANALYZER screen and set the AF Anl In field to Audio In, Filter 1 to <20 -
i Hz HPF, Filter 2 to >99 Hz LPF, and the lower-right display to AF Freq.

Select Audio In

Select Filter 2 (>99kHz LP)

— AF ANALYZER

||5°989583 | " “D.o004m
0.0007 Y A

Sattling Cain Cnyl a in Lol 7o Scren
H S
k let To Input Geio

capd To ¢-Enp Goin
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‘Select Filter 1 |Actual Results

2. Set the audio analyzer’s source amplitude to 1 V, and the frequency to the {requencies
shown in the PTR (adjust until the andio frequency counter reads the correct frequencies).

. Read the AF frequency on the measuring receiver and compare the reading to the limits
shown in the PTR.
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AF Analyzer Frequency Accuracy at 400 kHz
Performance Test 22

Description

To measure frequency accuracy at 400 kHz, an AC signal at the duplex o

counter.

Setup

utput is measured by
the frequency counter in the measuring receiver and compared to the Test Set’s internal RF

RF GENERATOR

Measuring Receiver

AUDIO INPU
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Toood |
DO ]
DO O
nNOoOO0O
Dol
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OOoao

AUDIOIN |
O Hig O

OO
O OLis

Make the following measuring receiver settings:
m Reset the measuring receiver

m Select Audio Freq

= Select Audio Input

Calibration
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Procedure

1. Select the RF GENERATOR screen, and set the RF Gen Freq to 400 kHz, the Qutput .
. Port to Dupl, and the Amplitude to 0 dBm.

2, Adjust RF Gen Freq until the measuring receiver reads 400 kHz.

Source: RF GENERATOR Measurement: AF ANALYZER ——

Frequency (400 kHz) Select Audio In Actual
Amplitude (0 dBm) Seiect AF Freq Results

iF GENERATOF
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“0.0008"
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Select Dupl conrnector Select Filter 2 (>99kHz LF)

3 Select the AF ANALYZER screen, and set the AF Anl In field to Audio In, Filter 2 to >99
kHz LP, and the lower-right display to AF Freq.

' 4 Read the AF Freq on the Test Set and compare the reading to the limits shown in the
. PTR.
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Oscilloscope
Performance Test 23

Description

A 5V ac signal from the audio analyzer is measured by both an external ac voltmeter and the
Test Set’s internal ac voltmeter. The measurement results are compared, Since the external
ac voltmeter measures the RMS level, its level is multiplied by the square root of two to
obtain the peak value measured by the oscilloscope.

Setup

oomodbond )

SSDBDDD OUTPUT 20 Hz - 100 kH
= (,_\f:]DDD O @HIGHT
- O OO oo )
-} n-/) o0 0 ¢

A ——

D© [

oo aogo
AUDIO IN

O 0O o o Ohn

| INPUT (2 Wi,
. |HIGH

Lo

O OOOOoOoOd
O OO0 o©

Digital Vottmeter

Make the following digital volimeter setting:
m AC Volts
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Procedure

1 Select the AI' ANALYZER screen. Set Filter 2 to >99 kHz and the AF Anl In field to
 Audio In.

2. Select the OSCILLOSCOPE screen.
3 Set the Controls field to Marker and move the cursor to the Marker To Peak+ field.

Select Marker

——

s | an i P
Canirals Puiliin Harker 13 Harker To
diy

Select Peak + | Level Results

. Set the audio analyzer’s source to 5 V (adjust until the digital voltmeter reads 5 V). Adjust
- the frequency to the frequencies shown in the PTR.

. Each time the frequency is changed, adjust the Time/Div on the Test Set to display 2 to 3
- waveforms.

At each frequency, push the knob (with the cursor at the Marker To Peak+ field), to move

“the marker to the peak of the waveform. Read the Marker Lvl and compare the reading to
. the limits shown in the PTR.
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RF Analyzer Level Accuracy
Performance Test 24

Description

A function generator’s level is set to approximately 500 mW and measured with a power
meter. Then, the power is measured with the unit-under-test, and the two measurements are
compared.

A dual directional coupler is used to minimize mismatch uncertainty.

Calibration setup

ring Recaiver

Function Generator

Il

(g mw]m)mi

0ooo ooon DI
0 OUTPUT

TERMINATION
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_ i\nake the following function generator settings:
- Frequency: 50 MHz
m Level: 14V

m Waveform: Sine

:Note Make sure the function generator is warmed up so the frequency doesn’t drift
d excessively during the measurement.

iVIake the following measuring receiver settings:
. Input frequency: 50 MHz

- Track mode

B l RF Power measurement

4.4 SPCL

= 8.3 SPCL

Calibration procedure

1. Make an RF POWER. measurement, in watts, with the measuring receiver. Record the
measured power as Reference power in step 9 of the Measurement Procedure.

. Disconnect the sensor cable at the measuring receiver (leave the sensor connected to the
directional coupler so it will be terminated into 50 £2).

. Make a TUNED RF LEVEL measurement, in watts, with the measuring receiver. Record
the measured level as Tuned RF #1 in step 9 of the Measurement Procedure.
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Measurement setup

Aol ouftiny ;ﬂ.‘:rm-
Function Generator [} CH E 200 EJ]
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0
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OUTPUT

TERMINATION

Measurement procedure

1. Make a TUNED RF LEVEL measurement, in watts, with the measuring receiver. Record
the measured level as Tuned RF #2 in step 9 of the Measurement Frocedure.

2. Select the RF ANALYZER screen.
3. Set the Tune Mode field to Manual.
1. Set the Tune Freq field to 50 MHz.
. Set the Input Port field to RF In.
. Zero the power meter:
a. Temporarily disconnect the unit-under-test’s input.

b. Move the cursor to the TX Pwr Zero field and press the knob.
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Select Manual

149399458 “b.o001

Fower | W]
0.0000

Input Fort i Ext TH kav
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Ture Frea Sauelch T Pur Mens
Fot CEr
MHZz

EF Cnt Gote
S0

Enter 50MHz Select RF In Press Knob

. Connect the output of the directional coupler to the unit-under-test’s RF IN/OUT
connector. Connect the directional coupler directly to the unit-under-test without using a
cable.

. Read the TX Power field, in watts, and record it as UUT Power in step 9 of the N
Measurement Procedure. : ’

. Calculate the Measured Power as follows:

UUT Power ) (Tuned RF #1):[

Measured Power = 500 mW « {( Tuned RF #2

Reference Power
The result is in mW. Record the results in the PTR.
). Set the Function Generator to 8.90 V.

1. Repeat the Calibration and Measurement procedures substituting 200 mW in the formula
of step 9.
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RF Analyzer AM Accuracy
Performance Test 25

Description
The AM/FM test source provides the RF signal with AM. The signal is measured both by the

Test Set’s internal RF analyzer and the measuring receiver.

The AM signal comes from the external audio source in the audio analyzer. The audio level is
varied until the modulation is at the desired level as measured by the measuring receiver. The
signal from the AM/FM test source has much lower AM distortion, lower noise, and wider

bandwidth than the receiver in the Test Set’s internal RF analyzer. :
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AM/FM Test Source

Audio Analyzer

AF ANALYZER

Make the following AM/FM test source setting:
I Test Mode: AM

Make the following measuring receiver settings:
A' l Reset the measuring receiver

. m <20 Hz High-Pass Filter

* m AM Mode
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Procedure
1.

Select the RF ANALYZER screen and set the Tune Mode to Auto, the Input Port: to Ant,
Input Atten to Hold and 0 dB, and the IF filter to 230 kHz.

. Select the AF ANALYZER screen and set the AF Anl In field to AM Demod, Filter 1 to

<20 Hz HPF, the Gain Cntl to Hold, and the Input Gain to 0 dB.

RF ANALYZER AF ANALYZER——————F—
Select Auto Select AM Demod

Setect Ant congector Select Filter 1 (<20Hz HPF)
Select 230 kHz
—_— Actual Results

Freausacy

149. 989583

e =

_
e

Select Hold PK+ of PK-
Select 0 dB Detactor

. Set the AF Analyzer Detector field to PK+ or PK~ as shown in the PTR and set.the

audio analyzer’s audio generator’s amplitude and frequency to the depths and rates shown
in the PTR. '

. Adjust the aundio analyzer’s andio generator’s amplitude until the measuring receiver’s AM

demodulator reads the correct depth.

. Read the Test Set AM depths and compare the reading to the limits shown in the PTR.
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RF Analyzer AM Distortion
Performance Test 26

I?)escription
The AM source in the AM/FM test source provides the RF signal with AM. The signal

is measured both by the Test Set’s internal RF analyzer and the measuring receiver’s AM
demodulator.

The AM signal comes from the external audio source in the audio analyzer. The audio level is
varied until the modulation is at the desired AM depth as measured by the AM demodulator.
The distortion of the demodulated AM is measured by the external audio analyzer. The
signal from the AM/FM test source has much lower AM distortion, lower noise, and wider
bandwidth than the receiver in the Test Set’s internal RF analyzer.

Setup

Audio Analyzer Audio Analyzer

AM/FM Test Source

O O

AMOUTPUT  AUDIO INP
© ©

OUTPUT 20 Hz - 100JkHz INPUT 20 Hz - 100 kHz
- HIGH

DQQ -0

AUDIO MONITOR QUTPUT (Rear Panel)
A o—

RF ANALYZER

O00oO
OOoO0o0O e

R
0000 INrUTs0 R
o000
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Make the following AM/FM test source setting:
m Test Mode: AM

Make the following measuring receiver settings:

m Reset the measuring receiver

m AM Mode

Make the following audio analyzer source settings:
m Frequency: 1 kHz

m Distortion

Procedure

1. Select the RF ANALYZER screen and set the Tune Mode to Auto, the Input Port to Ant,
the Input Atten to Hold and 0 dB, and IF Filter to 230 kliz.

2. Select the AF ANALYZER screen and set the AF Anl In field to AM Demod Filter 1 to
300 Hz HPF, Filter 2 to 3 kHz LPF, the Detector to Pk+, Gain Cntl to Hold and the
Input Gain to 0 dB.

RF ANALYZER AF ANALYZE'R—WW}—*

Select Auto Select AM Demod
Select Ag‘ f"c[:"zea%wk'H Select Filter 1 (300Hz HPF)
e z Select Filter 2 (3kHz LPF)

AF ANALYZER

« Jivnsy | - AM Depth [
I [i5gants 0.0
“booor™ | =Ty ™

ttlify i fudis tn Lol To Scres

1_Laad

n ]
B Lt Gate

LH
DG Currenl
I

Select Hold Select Peak + Select Hold
Select 0 dB Select 0 dB

3. Set the audio analyzer’s source’s amplitude for the depths listed in the PTR (as measured
by the measuring receiver).

4. Read the distortion for each depth on the audio analyzer and compare the reading to the
limits shown in the PTR. :
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RF Analyzer Residual AM
-I?e_rformance Test 27

Descrlptlon

The AM /FM test source provides a CW signal with little residual AM. The AM is measured
by the Test Set’s internal RF Analyzer.

Setup

\\

PEErE=Err)

AM/FM Test Source

O e O

AM OUTPUT
© 0 O

Make the following AM/FM test source setting:
u Test Mode: AM
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Procedure

1. Select the RF ANALYZER screen and set the Tune Mode to Auto, the Input Port to Ant,
the Input Atten to Hold and 0 dB, and the IF Filter to 230 kHz.

2. Select the AF ANALYZER screen and set the AF Anl In field to AM Demod, Filter 1 to

300 Hz LPF, Filter 2 to 3 kHz LPF, the Detector to RMS, Gain Cntl to Hold and the
Input Gain to 0 dB.

——— RF ANALYZER AF ANALYZER
Select Auto

Select Ant connector

Select 230 kHz

Select AM Demod

Select Filter 1 (300Hz HPF)
Select Filter 2 (3kHz LPF)

—— AF ANALYZER
Zry funcr | -]
3.989583
ol —
J.0007
pud Port F ri'ln- Ext T4 kev | To Sersuni ”l' r \ Geltiing Gain Cntl

fune Fran Iacut fiten| deuelch 1% fwr Hias
I

F Cat Gate siecior
| e

ht

Select Hold Select 0 dB Actual Result
. Select 0 dB Select RMS Select Hold '

3. Measure the residual AM on the AM Depth display. It must be less than 0.2%
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RF Analyzer FM Accuracy
Performance Test 28

I;')escription.

The AM/FM test source provides the RF signal with FM. The signal is measured both by the
Test Set’s internal RF analyzer and the measuring receiver’s FM demodulator. The FM signal
is generated from the audio analyzer’s source. The audio level is varied until the modulation is
at the desired level as measured by the measuring receiver. The signal from the AM/FM test
gource has much lower FM distortion, lower noise, and wider bandwidth than the receiver in
ﬁhe Test Set’s internal RF analyzer.

I:\Iote Use the AM/FM test source output labeled FM--32 for 12.5 MHz and the
i output labeled FM for 400 MHz. You can measure the frequency with the
measuring receiver and adjust it with the CARRIER FREQUENCY TUNE

knob, but the exact frequency isn’t critical.

AM/FM Test Source

o000

INFUT &0
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Make the following AM/FM test source setting:
m Test Mode: FM

Make the foliowing measuring receiver settings:
m Reset the measuring receiver

s I'M Mode

s RMS Detector

Procedure

. Select the RF ANALYZER screen and set Tune Mode to Auto, the Input Port to Ant, and
the IF filter to 230 kHz.

2. Select the AF ANALYZER screen and set the AF Anl In field to FM Demod, Filtér 1 to
<20 Hz HPF, Filter 2 to >9% kHz LP, and the Detector to RMS. ‘

e RF ANALYZER AF ANALYZE R——————
Select Auto Select FM Demod

Select Ant connector Select Filter 1 (<20Hz HPF)
Select 230 kHz
bbbttt (>99kHz | P)

FM Deiation
00.00

-2.|4 -

fugia Irl.

]

m oo o]
n Earhisis| Sesaker Vel| Hoich Lew “

i [}
u:tn H ‘er nc EH"! .

Actual Results
Select RMS

3. Set the audio analyzer to the frequency (audio rate) shown in the PTR {adjust the audio
analyzer’s amplitude until the measuring receiver reads the correct deviation).

4. Read the FM deviation on the Test Set and compare it to the limits shown in the PTR.
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RF Analyzer FM Distortion
I?erformance Test 29

_bescription _

The AM/FM test source provides the RF signal with FM. The signal is measured both by the
Test Set’s internal RF analyzer and the measuring receiver. The FM signal comes from the
éxternal audio analyzer. The audio level is varied until the modulation is at the desired FM
deviation as measured by the measuring receiver. The distortion of the demodulated FM is
measured by the external audio analyzer. The signal from the AM/FM test source has much
lower FM distortion, lower noise, and wider bandwidth than the receiver in the Test Set’s

internal RF analyzer.

$etup

Audlio Analyzer ]

AM/FM Test Source S -

AN

OUTPUT 20 Hz - 100_JkHz 1 INPUT 20 Hz - 100 kHz
) HIGH

D@CJ O

Measuring Recelver

AUDIO MONITOR OUTPUT (Rear Panel)
o—

o FIF ANALYZER

Oooo ®
oo

OO0 00NrPuTS0 2
DOo0oa
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Make the following AM/FM test source setting:
m Test Mode: FM

Make the following measuring receiver settings:

m Reset the measuring receiver

m I'M Mode
m 300 Hz High-Pass Filter
m 3 kHz Low-Pass Filter

Make the following audio source setting in the audio analyzer:

m Frequency: 1 kHz

Make the following audio analyzer setting:

u Distortion
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Procedure

1 Select the RF ANALYZER screen and set the Tune Mode to Auto, the Input Port to Ant, .
and the IF Filter to 230 kHz.

2 Select the AF ANALYZER screen and set the AF Anl In field to FM Demod, Filter 1 to
300 Hz HPF, Filter 2 to 3 kHz LPF, and the Detector to Pk+.

RF ANALYZER AF ANALYZER
Select Auto Select FM Demod
Select Ant connector Select Filter 1 (300Hz HPF)

Select 230 kHz
Select Filter 2 (3kHz | PF)

R
Tk Fragusner

| Tlird iency
4599|458 mﬁ"ﬁmou - J5s058s | ™" 0000

TK Pousr

=] - - e -

0.00 24 J.0007 -2.24

Tune Made Lneu iF Filter l Ext TX %o To_Gervec) i | Tt geitliny Gein Cntl Rudia tn Lol Te Beret
e

Se— AF ANALYZER sessssssssssssssmey

T% Eur fgas cort 12 b Gain “

&

H m AF Cny Gare

asaber Vol | Kotck Gain | [NEERNSWSNNS|
L

i
ppaFar DG Current

i
,SB|GCth+

3. Adjust the audio source of the audio analyzer’s amplitude until the measuring receiver
measures the deviation shown in the PTR.

Tunt Freq 1nput Atsen| deuslch
F
Sanaitivity] RF Cat Sa1
Wi | S

: 4 Read the distortion on the andio analyzer and compare the reading to the limits shown in
the PTR.
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RF Analyzer FM Bandwidth
Performance Test 30

Description

The AM/FM test source provides the RF signal with FM. The signal is 1
Test Set’s internal RF analyzer and the measuring receiver. The FM sign
external audio analyzer. The audio level is varied until the modulation ig
as measured by the measuring receiver. The audio rate is varied in sever;

neasured both by the
1al comes from the

at the desired level
] steps from 20 Hz

to 70 kHz. The difference between the maximum and minimum FM peak deviation is noted.

The signal from the AM/FM test source has much lower FM distortion, |
bandwidth than the receiver in the Test Set’s internal RF analyzer.

Setup

ower noise, and wider

Audio A
AM/FM Test Source I

O O

o © Oewourteyt HIGH ﬂ
@ -
Maasuring Receiver ‘ M o O

AUDIO INRUT  OUTPUT 20 Hz - 100 kk

1 [E=r=t=

3 (3 O
(| [ C
o
2
=

[ R

ANTTN
@ o
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Make the following AM/FM test source setting:
- Test Mode: FM

Ii\llake the following measuring receiver settings:
l Reset the measuring receiver

= FM Mode

l Filters off

Make the foliowing audio analyzer settings:
n Frequency: 1 kHz

I Impedance: 50 Q

- Amplitude: 50 mV

OR

l Frequency: 1 kHz -

= Impedance: 600

I Amplitude: 300 mV

These settings should result in a deviation reading of about 25 kHz on the measuring receiver.
Fine adjust the amplitude for 25 kHz deviation as read on the measuring receiver.
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Procedure

1. Select the RF ANALYZER screen and set the Tune Mode to Auto, the Input Port to Ant,
and the IF Filter to 230 kHz, squelch open. :

2. Allow the Test Set to tune to the input signal and then set the Tune Mode to Manual.

3. Select the AF ANALYZER screen and set the AF Anl In field to FM Demod, Filter 1 to
< 20 Hz HPF, Filter 2 to >99 kHz LPF, and the Detector to Pk+. ﬁ

e RF ANALYZER AF ANALYZER— o ———
[ Select Auto Select FM Demod

Select Ant connector Select Filter 1 (<20 Hz HPF)
Select 230 kHz KHz L

inlllnq Gain Gl Fudio Ir .
21 1o input !om =u| Euu H
COPR D LI}

[LEATY
coaker Mal; Aoteh:tair || MGAESN

H ierl 0L Currq :
]

Actual Results

Select PK +

4. Set the andio analyzer to the following frequencies and record the FM deviation displayed
on the measuring receiver for each frequency {check the deviation measured by the
measuring receiver at each frequency and adjust the audio analyzer amplitude if needed to
make sure it is 25 kHz): 20 Hz, 100 Hz, 1000 Hz, 10000 Hz, 35000 Hz, 70000 Hz.

. The result of this test is the ratio of the maximum to the minimum measured deviation.
Calculate the ratio in dB as follows:
maz. deviation

Result (dB) = 20log min. deviation

The test limit is 0 to 3 dB.
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RF Analyzer Residual FM
: I?erformance Test 31

Description

The AM/FM test source provides a CW signal with minimal residual FM. The FM is
measured by the Test Set’s internal RF analyzer.

$etup

AM/FM Test Source

LOW RESIDUAL ©

OUTPUT
o © O © O

booodbsod |

Nes

oO@® O

[ (o I o | o Y o Y O

I\:nake the following AM/FM test source setting:

m Test Mode: Residual FM
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Procedure

1. Select the RF ANALYZER screen and set the Tune Mode to Auto, th

and the IF Filter to 230 kHz.

2. Select the AF ANALYZER. screen and set the AF Anl In field to FM
300 Hz HPF, Fiiter 2 to 3 kHz LPF, and the Detector to RMS.

RF ANALYZER

Select Auto
Select Ant connector
Select 230 kHz

Select FM Demod

Select Fliter 1 (300

AF ANALYZE

e Input Port to Ant,

Demod, Filter 1 to

Select Filter 2

— AF ANALYZER

eof avacs | ]
19.989583
"15.0007"

Sattling Gain £r1]

114
ig-Enrhisls !wu!rr !ﬁ! ot c! n:

T

I m W -
ZITIRI 4-EAp LAl B

—
A— :

Actual Results

Select RMS

3. Read the FM Deviation (residual FM) and compare to the limits show

yn in the PTR.
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RF Analyzer SSB Demodulation
Performance Test 32

i)escription

: ';l’his test has two parts. The first part measures SSB demodulator distortion. An RF carrier
is applied to the RF analyzer which is tuned 1 kHz away from the carrier frequency. Audio
distortion of the demodulated 1 kHz signal is measured with a measuring receiver.

’%I‘he second part measures SSB demodulator flatness. An RF carrier is applied to the RF
analyzer and the RF analyzer is tuned to several frequencies so that the demodulated signal
will span the RF analyzer’s audio range. The flatness is measured on an audio analyzer.
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Measuring Receiver

Audio Analyzer

1

0 MHz Outpat

{Rear Pandl) -

Signal Generator

Make the following measuring receiver settings:
= Audio Distortion - 1 kHz

s Audio Input

m RMS

Make the following audio analyzer settings:
m Low-Pass filters: OFF

m AC Volts

 LOG

Calibration
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bistortion procedure

Il Select the RF ANALYZER screen.
2 Set the Tune Mode field to Manual.
:3. Set the Input Port field to Ant.

4. Set the IF Filter field to 230 klz.
;5. Set the Squeich field to Open.

‘Select Manual
Select Ant

RF RAMNALYZER
Frea Error AC Level [ v ]

~33.8p0 0.0001 1

Power SIHAD

5 Q.47

Input Port IF Filter Ext Tk Kev

Oyt f

Sauelch IX FPur Zero

Oren =N =]

Sensitivity| RF| Cnt (
H [l ol G L) 1

Select Open Select 230 kHz
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. Select the AF ANALYZER screen.

. Set the AF Anl In field to 55B Demod.
. Set the Filter 1 field to 300 Hz HPF.

. Set the Filter 2 field to 3 kHz LPF.

Select SSB Demod

AF AMALYZER -
TH Freauency AC Lewel

T% Power

—0.00007 & -

Goin Chtl

- e

Inrut Gain
411 dE
De~Emp Goin

T QR T L

-Emphashis
11 AR

Notch Goimn

L] — [~
= B0 B b

Select 3 kHz LPF

Select 300 Hz HPF

10. Set the Signal Generator’s frequency and level, and the Test Set’s RT" analyzer’s tune
frequency according to the PTR. Read the audio distortion on the measuring receiver and
compare it to the limits shown in the PTR.
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. l:-'latness procedure

. Set the Signal Generator frequency to 501 MHz.

2. Set the Signal Generator amplitude to ~19 dBm.
Select the Test Set’s AF ANALYZER screen.

. Set the AF Anl In field to SSB Demod.
. Set the Filter 1 field to 50 Hz HPF.

. Set the Filter 2 field to >99 kHz LPF.

“Select SSB Demod

T Freaugncy

150. 031904

T Power

AF AMALYZER

£t Deviation

30.88

S IHHD
1 n
t y

B

fF

ilter |
dter
~Emphalits

iltector
' +

Anl In

a#tfllﬂg
Fk Det To
Scopg

Spenkar

Vol

onn_rn'l
Inmut Gain
e~BEmb Loih

Hqtuh in

Audio In Lo

Ext Load

a
AF Cnt Gote
IELTR

Select >99 kHz LPF

Select 50 Hz HPF

. Select the Test Set’s RF ANALYZER screen.

3. Set the Tune Freq field to the RF Analyzer frequencies listed in the PTR and measure the

demodulated signal voltage, in dBv, on the audio analyzer.

. Calculate the ﬂatness, in dB, by subtracting the highest measured voltage from the lowest

measured voltage and compare it to the limits shown in the PTR.
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Spectrum Analyzer image Rejection
Performance Test 33

Description

This test has two parts. The first part measures the spectrum analyzer’sjability to reject
image frequencies. The spectrum analyzer is tuned to a signal frequency|while an image signal
is applied to the ANT IN connector from a signal generator. :

The second part measures the spectrum analyzer’s residual response at several frequencies.

Setup

10 MHz REF INPUT
TIME BASE (REAR PANEL)

OUTPUT ——————————
RF Signal Generator {§C] c _':_Jlff_—;@ Da

(o |
O )]
]
O
)

ANTIN 7 C DI

Make the following signal generator settings:
a Power: —20 dBm
m Modulation: OFF

Calibration 4-89




Iimage rejection procedure

. Select the SPECTRUM ANALYZER screen.

. Set the RF In/Ant field to Ant.

E. Set the Ref Level field to —25 dBm.

L, Set the Span field to 5 kHz."

Set the Controls field to Marker and select Center Frequency.
. Set the Controls field to Main.

SPECTRUM RNALYZER =
: BW= 3 kHz
L .

rea
107.9

Lol

| .
o pfiatl [k j} T :
Cantrols Center Frea| Ref Level Span

MHz dBm z

Select Ant Enter -25 dBm Enter 5 kHz

Mo e

- : GECODEFR
Cantrals Pogition Marketr To Marker To ROl Iu1
R Foeak [ g .

diwv

sa-sal.dw Select Center Freq

. Set the signal generator’s frequency and the spectrum analyzer’s center frequency to the
frequencies shown in the PTR and measure the image response on the spectrum analyzer.
The image response is the spectrum analyzer’s marker level plus the signal generator’s
output level {20 dB).
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Residual response procedure
1. Disconnect the signal generator from the Test Set’s ANT IN connector.
2. Set the Controls field to Auxiliary and the Input Atten field to Hold &
3. Set the Controls field to Marker and set the Marker To field to Centeﬁ‘
4. Set the Controls field to Main.

5. Set the Span field to 10 MHz.

3. Set the Ref Level field to —20 dBm.

SPECTRUM ANALYZER ==
: Bi= 3 kHz

g r | ol

rea

107 -90000Q.

Lvl
-48.33

Ref Level | Spon
b 2

dBn| © MHz

Select Ant Enter -20 dBm Ehterw MHz

Controls Position Horker To flarker To; PRmio 11Tl
ISR Pt - -

PRI TR I j p i PR PRI CU N LT R GECOLEF i
div| KR

NYEAT W TVt T SXI WA U T TR - E |

Controls Input Atten]| Sensitivity Mormolize | FAROLG IHT
Flei: 3 bLoae - lprmal - ahg P

Enter 0 dE Select Hold

sa-sa2.drw

7. Set the Center Freq field to the frequencies shown in the PTR and measure the residual
response on the spectrum analyzer’s marker level field.
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HP 8920A Per

formance Test Record

HP 8920A Performance Test Record
HP 8920A RF Communications Test Set

Tested By

Serial Number

Temp Humidity
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. HP 8920A Performance Test Record

| RF Gen AM Distortion
Performance Test 1

RF Gen AM Distortion Table

Measured AM Distortion
RF |Depth| Rate Limits (%}
(MHz) | (%) |(kHz)

Lower | Upper | Actual

1.5 30 1 0.00 | 2.00

15 70 1 0.00 | 3.00
19991 30 0.00 | 2.00
1999 70 0.00 | 3.00
50 30 0.00 ¢ 2.00
50 70 0.00 | 3.00
30 0.00 | 2.00
70 0.00 | 3.00
30 0.00 | 2.00
70 0.00 [ 3.00
30 0.00 | 2.00
70 0.00 | 3.00
30 0.00 | 2.00
70 0.00 | 3.00

30 0.00 | 2.00

70 0.00 | 3.00
30 0.00 | 2.00
70 0.00 | 3.00
30 0.00 | 2.00
70 0.00 | 3.00
30 0.00 { 2.00
70 0.00 | 3.00

30 0.00 | 2.00
70 0.00 | 3.00
30 0.00 { 2.00
70 0.00 | 3.00
30 0.00 | 2.00
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RF Gen AM Distortion Table (continued)

HP 8920A Performance Test Record

RF
{MHz)

Depth
(%)

Rate
(kHz)

Measured AM Distortion
Limits (%)

Lower

Upper

Actual

250

70

1

0.00

3.00

900

30

1

0.00

2.00

900

70

0.00

3.00

1000

30

0.00

2.00

1000

70

.00

3.00

Calibration
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HP 8820A Performance Test Record

RF Gen AM Accuracy
- Performance Test 2

RF Gen AM Accuracy Table

RF
(MHz)

Depth
(%0}

Rate
(kHz)

Measured AM
Limits (%)

Lower

Upper

Actual

1.5

30

1

27.0

33.0

1.5

70

1

65.0

75.0

19.99

30

27.0

33.0

19.99

70

65.0

75.0

50

30

27.0

33.0

50

70

$5.0

75.0

30

27.0

33.0

70

65.0

75.0

30

27.0

33.0

70

65.0

75.0

30

27.0

33.0

70

65.0

75.0

30

27.0

33.0

70

65.0

75.0

30

27.0

33.0

70

65.0

75.0

30

270

33.0

70

65.0

75.0

30

27.0

33.0

70

65.0

5.0

30

27.0

33.0

70

65.0

75.0

30

27.0

33.0

70

65.0

75.0

30

27.0

33.0

70

65.0

75.0
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HP 8920A Performance Test Record

RF Gen AM Acciiracy Table (continued)

Level
(dBm)

RF
(MHz)

Depth
(%)

Rate
(kHz)

Measured AM
Limits (%)

Lower

Upper

Actual

-14

250

30

27.0

33.0

-14

250

70

65.0

75.0

-14

900

30

27.0

33.0

-14

900

70

65.0

75.0

-14

1000

30

270

33.0

-14

1000

70

65.0

75.0

}
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HP 8920A Performance Test Record

RF Gen AM Flatness
Performance Test 3

.~ 4.98 _Caliibration

RF Gen AM Flatness Table

Level
{(dBm)

RF
(MHz)

Depth
(%)

Rate
{kHz)

Results
(dB})

-9.1

500

50

1

0dB

-9.1

500

50

i0

-9.1

500

50

20

-9.1

500

50

25

500

30

1

500

50

10

500

50

20

500

50

25




HP 8920A Performance Test Record

RF Gen FM Distortion
Performance Test 4

RF Gen FM Distortion Table

Measured FM Limits

Deviation | Rate
(kHz) |(kHz) Lower |Upper|Upper
(STD/050) | (STD) | (050)

99 0.00 1.00 0.50

5 0.00 100 | 050
0.00 100 | 050

0.00 100 | 050

0.00 1.00 0.50

0.00 1.00 0.50

0.00 1.00 0.50
0.00 1.60 0.50
0.00 1.00 0.50

0.00 1.00 0.50

0.00 1.00 0.50

0.00 1.00 0.50

0.00 1.00 0.50

(.00 1.00 0.50

856.25 0.00 1.00 0.50
856.25 0.00 1.00 0.50

856.25 0.00 1.00 0.50
956.25 0.00 1.00 0.50
976.002 0.00 1.09 0.50
1000 0.00 1.00 0.50
1000 0.00 | 1.00 0.50
1000 0.00 1.00 0.50

1000 0.00 1.00 0.50
1000 0.00 1.00 0.50

1000 0.00 1.00 0.50
1000 0.00 1.00 0.50
1000 0.00 1.00 0.50
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HP 8920A Performance Test Record

RF Gen FM Distortion Table (continued)

Level
(dBm)

RF
{MHz)

Deviation
(kHz)

Rate
(kHz)

Measured FM Limits (%)

Lower

(STD/050)

Upper
(STD)

Upper
(050)

Actual

-9.1

998.401

1

0.00

1.00

0.50

-9.1

768.001

1

0.00

1.00

0.50

-0.1

512.001

0.00

1.00

0.50

-9.1

512.601

0.00

1.00

0.50

-9.1

511.601

0.00

1.00

0.50

511.201

0.00

1.00

0.50
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HP 8920A Performance Test Record

RF Gen FM Accuracy
Performance Test 5

RF Gen FM Accuracy Table

Measured FM
Deviation | Rate Deviation
{kHz) |(kHz) Limits (kHz)

Upper | Lower | Upp
(STD) | (050) | (05(

106.925 | 95.035 | 102.9
3.275] 2845 3.1
3.275| 2.845| 3.1

54.250[47.750 | 52.2

106.925 [ 95.035{102.9

54.250 | 47.750 52.2
3.275| 2.845] 3.1
54.250 | 47.750} 52.2
106.925 | 95.0356 | 102.9
54.250 | 47.750 | 52.2
3.275| 2.845( 3.1
106.925 | 95.035 | 102.9
54.250 | 47.750| 52.2
3.275| 2.845| 3.1
856.25 106.925 | 95.035 | 102.96
856.25 54.250147.750| 52.2
856.25 3.2751 2.845| 3.1
956.25 54.250 [47.750 | 52.2
976.002 | : 3.275| 2.845( 3.1
1000 106.925 | 95.035 | 102.9
1000 54.250 | 47.750| 52.2

1000 12.325110.115| 11.8

1000 3.275| 2.845| 3.1
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HP 8920A Performance Test Record

RF Gen FM Flatness
Performance Test 6

RF Gen FM Flatness Table

Level | R¥ |Deviation] Rate | Measured | Computed
(dBm) | (MHz).| (kHz) Reading | Results
(kHz) (dB)

9.1 [521 50 0 dB
9.1 . |521 50
521 50
521 50
521 50
521 50
975.5 50
975.5 50
975.5 50
975.5 50

975.5 30

975.5 50
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HP 8920A Performance Test Record

RF Gen Residual FM
Performance Test 7

RF Gen Residual FM Table

Measured Residual
LO(MHz)| RF FM Limits (Hz)
(Opt 050) | (MHz)

Lower |Upper | Upper | Actual
(STD/050) | (STD) | (050)

11.5 10 0 20 7
101.5 100 0 20

249.5 248 20

251.5 250 10

10

401.5 400

501.5 200 10
20

20

502.5 a01

512.701 |511.201

513.101 [511.601
513.501 |[512.001

20

20

626.5 20
20
20
20
20
20

20

B I BN N S IR [ (RN T B T (- VSN TS AR B S

736.5

741.5

-1

746.5
751.5
769.501 | 768.001
846.5 845
851.5 850
856.5 855

20
20

866.5 865
901.5 900
999.901 1998.401
1001.5 1600

20
20
20
20

S TS O | SO O 0O Ol &l | @ el | S o |o o

X I RS I IR RN T IR RS T IR T IR T B I R
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He 8920A Performance Test Record

RF Gen Duplex Output High Level Accuracy
Performance Test 8

RF Gen High Level Accuracy at Duplex Output Table

Measured Level
RF Level Limits (dBm)
(MHz) |(dBm)

Lower | Upper | Actual

7 |5.500 |8.500
1 -.500 |2.500
5.500 | 8.500

-.500 |2.500
$.500

2.500

8.500

2.500
§.500

2.500
8.500
2.500

8.500
2.500
8.500
2.500

8.500

2.500

8.500

2.500
8.500
2.500
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HP 8920A Performance Test Record

RF Gen Duplex Output Low Level Accuracy
. Performance Test 9

RF Gen Low Level Accuracy at Duplex Output Table

Measured Level
RF | Level Limits (dBm)
(MHz) | (dBm)

Lower | Upper |Actnal
-.500 2.500
-5.500| -2.500
-10.500 -7.500
-15.500| -12.500
-20.500 | -17.500

(%)

[

(]

-25.6060 | -22.500
-30.500| -27.500
-35.500 -32.500

Lo oo | oo

-40.500| -37.500

-45.500 | -42.500

-30.500 | -47.500

-55.5001 -52.500

-60.500] -57.500
-65.500| -62.500
-70.500 | -67.500
-75.500( -72.500
-80.500| -77.500
-85.600| -82.500
-90.500 | -87.500

Lo | o | Lo | e | oo

-95.500 | -92.500
-100.500| -97.500

-105.500 | -102.500
-110.500 | -107.500
-115.500 (-112.500

DT T L I - T - T T (P I (C I 7= T (- T I L R L]

-120.500 (-117.500
-125.500 -122.500

=)
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RF Gen Low Level Accuracy at Duplex Output Table (continued)

Measured Level
RF | Level Limits (dBm)
(MHz) |-(dBm)

Lower | Upper | Actual

687.5 1 =.500 2.500
687.5 -4 -5.5001 -2.500

687.5 -9 -10.600} -7.500

687.5 -14 -15.500| -12.500
687.5 -19 -20.500 | -17.500
687.5 -24 -25.500 | -22.500
687.5 -29 -30.500 | -27.500

687.5 -34 -35.500 | -32.500
687.5 -39 -40.500| -37.500
687.5 -45.500| -42.500
687.5 -50.500} -47.500
687.5 -55.500] -52.500
687.5 -60.500 | -57.500
687.5 -65.500 | -62.500
687.5 -75.500 | -67.500
687.5 -75.500| -72.500
687.5 -80.500| -77.500

687.5 -85.500] -82.500
687.5 -90.500| -87.500
687.5 -95.500] -92.500
687.5 ~100.500 | -97.500
687.5 ~105.500 | -102.500

687.5 -110.500 -107.500
687.5 -115.500 -112.500
687.5 -120.500 [ -117.500
687.5 -125.500 | -122.500
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HP 8920A Per

formance Test Record

RF Gen Low Level Accuracy at Duplex Output Table (:i:onju:nued)

RF
(MHz)

Level
(dBm}

Measured Level
Limits (dBm)

Lower | Upper | Actual

1060

-.500 2.500

1000

-5.500| -2.500

1000

-10.500 -7.500

1000

-15.500} -12.500

1600

-20.500 | -17.500

1000

-25.500 | -22.500

1000

-30.500 | -27.500

1000

-35.500 | -32.500

1000

-40.500 | -37.500

10006

-45.500 | -42.500

1000

-50.500] -47.500

1000

-55.5001 -52.500

1000

-60.500] -57.500

1000

-65.500| -62.500

1000

-70.500] -67.500

1000

-75.500 -72.500

1000

-80.500f -77.500

1000

-85.500| -82.500

1000

-90.500| -87.500

1000

-95.600| -92.500

1000

-100.500 -97.500

1000

-105.500 {-102.500

1000

~110.500 | -107.500

1000

-115.500|-112.500

1080

-120.500|-117.500

1000

-125.500|-122.500
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“RF Gen RF IN/OUT Level Accuracy
Performance Test 10

RF Gen Level Accuracy at RF INPUT/OUTPUT Table

Measured Level
RF Level Limits (dBm)
(MHz) | (dBm)

Lower | Upper |Actual
-19 -20.800}1 -17.200

-24 -25.800 -22.200

-29 -30.800| -27.200
-34 -35.800| -32.200
-40.800| -37.200

-45.800| -42.200

-50.800| -47.200
-55.800| -52.200
-60.800| -57.200
-65.800| -62.200
-70.800] -67.200
-75.800| -72.200

-80.800 | -77.200
-85.800 | -82.200
-00.800| -87.200
-95.800  -92.200
100.800 -97.200
105.800}-102.200
110.800-107.200
115.8001-112.200
120.800 |-117.200

3
3
3
3
3
3
3
3
3
3
3
3
3
3

[ - SNSRI I A

125.800 (-122.200

-20.800| -17.200
-26.800| -22.200

-30.800| -27.200
-35.800| -32.200
-40.800§ -37.200
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formance Test Record

RF Gen Level Accuracy at RF INPUT/OUTPUT Table (continued)

RF
(MHz)

Level

(dBm)

Measured Level
Limits (dBm)

Lower

Upper | Actunal

687.5

~-44

-45.800

-42.200

687.5

-49

-50.800

-47.200

687.5

-54

-35.800

-52.200

687.5

-59

-60.800

-57.200

687.5

-64

-65.800

-62.200

687.5

-69

-70.800

-67.200

687.5

-75.800

-72.200

687.5

-80.800

-77.200

687.5

-85.800

-82.200

687.5

-90.800

-87.200

687.5

-95.800

-92.200

687.5

100.800

-97.200

687.5

105.800

102.200

687.5

110.800

107.200

687.5

115.800

112.200

687.5

120.800

117.200

687.5

125.800

122.200

1000

-20.800

-17.200

1000

-25.800

-22.200

1000

-30.800

-27.200

1000

-35.800

-32.200

1000

-40.800

-37.200

1000

-45.800

-42.200

1000

-50.800

-47.200

1000

-55.800

-52.200

1000

-60.800

-H7.200

1000

-65.800

-62.200
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RF Gen Level Accuracy at RF INPUT/OUTPUT Table (continued)

Measured Level
RF | Level Limits (dBm)
(MHz) | (dBm)

Lower | Upper | Aciual

1000 -70.800( -67.200

1000 -75.800| -72.200

1000 -80.800} -77.200
1000 -85.8001 -82.200
1000 -90.800 | -87.200
1000 -95.800 | -92.200
1000 -100.800| -97.200
1000 -105.800 [ -102.200
1000 -110.800|-107.200

1000 -115.8001-112.200

1000 -120.800 [-117.200

1000 -125.800 | -122.200
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RF Gen Harmonics Spectral Purity
Performance Test 11

RF Gen Harmonics at +1 dBm Table

Level RF Harmonic Harmonie
(dBm) (MH:z) | Number Limits (dBc)

Upper Actual

+1 -30.000
+1 -30.000
+1 -30.000
+1 -30.000
+1 -30.000
+1 -30.000

+1 -30.000
+1 y -30.000
+1 -30.000
+1 -30.000
+1 -30.000
+1 -30.000

+1 -30.000
+1 -30.000

+1 : -30.000

+1 -30.000
+1 -30.000
+1 -30.000
+1 -30.000

+1 -30.000
+1 -30.000

+1 -30.000
+1 ' -30.000
+1 -30.000
+1 -30.000
+1 -30.000
+1 -30.000

Calibration 4-111




HP 8920A Performance Test Record

' 4-11_2-- Calibration .

RF Gen Harmonics at +1 dBm Table (continued)

Level

{dBm)

RF
{MHz)

Harmonic
Number

Harmonic
Limits (dBc)

Upper Actual

+1

-30.000

+1

-30.000

+1

-30.000

+1

-30.000

+1

-30.000
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RF Gen Harmonics at —4 dBm Table

Level
{dBm)

RF Freq
{(MHz)

Frequency
(MHz)

Harmonic Limiés

(dBe)

Upper

Actual

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000
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'-4-;1‘14 ‘Calibration

RF Gen Harmonics at —4 dBm Table (continued)

Level
{dBm)

RF Freq
(MHz)

{MHz)

(dBc)

frequency] Harmonic Limits

Upper

Actual

900

2nd

-30.000

900

3rd

-30.000

1000

2nd -

30.000

1000

3rd -

30.000

RF Gen Half-Harmonics at +1 dBm Table

Level
(dBm)

RF
(MHz)

Half

Half-Harmonic
Limits (dBc)

Frequency
(MHz)

Upper

Actual

+1

501

250.5

-60.000

—+1

850

425

-60.000

+1

1000

500

-60.000

RF Gen Half-Harmonics at —4 dBm Table

Level

(dBm)

RF
(MHz)

Half

Half-Harmonic
Limits (dBc)

Frequency,
(MHz)

Upper

Actual

501

250.5

-60.000

850

425

-60.000

1000

500

-60.000
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RF Gen Spurious Spectral Purity
. Performance Test 12

RF Gen Spurious Signal at +1 dBm Table

Spuricus Signal at
Spur RY |Spwr Freq|+1 dBm Limits (dBc)
Source |(MHz)| (MHz)

Upper Actual

3/2 Mixer | 242 274 -60.000

3/2 Mixer | 247 259 -60.000
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4-116 Calibration.

RF Gen Spurious Signal at —4 dBm Table

Spur
Source

RF
(MHz)

Spur Freq
{MHz)

Spurious Signal at
—4 dBm Limits (dBe)

TUpper

Actual

Supply

100

100.03

-60.000

Supply

400

400.03

-60.000

Supply

501

501.03

-60.000

Supply

1000

999.97

-60.000

Supply

100

03

-660.000

RF Feedthru

1

-60.000

L.O Feedthru

1

-60.000

RF Feedthru

11

-60.000

RF Feedthru

21

~60.000

RF Feedthru

41

-60.000

RF Feedthru

81

-60.000

RF Feedthru

81

-60.000

RF Feedthru

91

-60.000

RF Feedthru

-60.000

RF Feedthru

-60.000

RF Feedthru

-60.000

3/2 Mixer

-60.000

3/2 Mixer

-60.000

4/3 Mixer

-60.000

4/3 Mixer .

-60.000

5/4 Mixer

-60.000

5/4 Mixer

-60.000

5/4 Mixer

-60.000

5/4 Mixer

-60.000

5/4 Mixer

-60.000

5/4 Mixer

-60.000

Ref 10 MHz

-60.000




RF Gen Spurious Signal at —4 dBm Table (continued)

HP 8920A :PelLformance Test Flecord

Spur
Source

RF
(MHz)

Spur Freq
(MHz)

Spurious Signal at
—4 dBm Limits (dBc)

Upper Actual

Ref 200 kHz

150

150.2

-60.000

Ref 200 kHz

150

149.8

-60.000

Ref 200 kHz

150

150.4

-60.000

Ref 200 kHz

150

149.6

-60.000

Ref 200 kHz

150

150.6

-60.000

Reference

150

149.4

-60.000
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AF Gen AC Level Accuracy
Performance Test 13

AF Gen AC Level Accuracy Table

Measured AC Level Accuracy
Frequency | Level Limits (mV)
(Hz) |(mV)

Lower | Upper | Actual

25000 4000 | 3885.00014115.000

25000 700 682.500 | 717.500
25000 ™ 70.000| 80.000
10000 4000 | 3885.000 | 4115.000
10000 700 682.500 | 717.500

10000 75 70.000|  80.000
1000 3885.000 | 4115.000
1000 682.500 | 717.500
1000 70.000f 80.000

100 3885.0004115.000
100 682.500 717.500
100 70.000| 80.000
25000 3885.000 | 4115.000
25000 682.500 | 717.500
25000 70.000( 80.000
10000 3885.000 | 4115.000
10000 $82.500| 717.500
10000 70.000| 80.000
1000 3885.000 [ 4115.000

1000 682.5001 717.500
1000 70.0001  80.000
100 3885.000 1 4115.000
100 682,500 7T17.500
160 70.000| 80.000
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AF Gen DC Level Accuracy
Performance Test 14

AF Gen DC Level Accuracy Table

Measured DC Level Accuracy
AFGen | Level Limits (mV)
{(mV)

Lower | Upper | Actnal

4000 | 3820,000 | 4180.000
1600 1 925.000{1075.000
4000 | 3820.000 ; 4180.000
1000 | 925.000 | 1075.000
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_ AF Gen Residual Distortion
Performance Test 15

AF Gen Residual Distortion Table

AF¥Gen | Frequency
(Hz)

Level
(mV)

Measured Residual
Distortion (%)

Lower

Upper

Actual

25000

4000

0.000

125

25000

2000

0.000

125

25000

200

0.000

125

10000

4000

0.000

125

10000

2000

0.000

125

10000

200

0.000

125

1000

4000

0.000

125

1000

2000

0.000

125

1000

200

0.000

125

100

4000

0.000

125

[Ty

100

2000

0.000

125

—_

100

200

0.000

125

25000

4000

0.000

125

25000

2000

0.000

125

25000

200

0.000

125

10000

4000

0.000

125

10000

2000

0.000

125

10000

200

0.000

125

1000

4000

0.000

125

1000

2000

0.000

125

1000

200

0.000

126

BR[| B IR R R DR N

100

4000

0.000

125

100

2000

0.000

125

b | b2

100

200

0.000

126
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AF Gen Frequency Accuracy

Performance Test 16

AF Gen Frequency Accuracy Table

AFGen

Frequency
{Hz)

Measured Frequency (Hz)

Lower

Upper

Actual

25000

24993.750

25006.250

10000

9997.500

10002.500

5000

4998.750

5001.250

2000

1999.500

2000.500

1000

999.750

1000.250

500

499.875

500.125

200

199.950

200.050

100

09.975

100.025

50

49.988

50.012

20

19.995

20.005

24993.750

25006.250

9997.500

10002.500

4998.750

5001.250

1999.500

2000.500

999.750

1000.250

499.875

500.125

199.950

200.050

99.975

100.025

49.988

50.012

19.995

20.006

Calibration 4-121




HP 8820A Performance Test Record

AF Analyzer AC Voltage Accuracy
Performance Test 17

~ 4-122 - Calibration.

AF Analyzer AC Voltage Accuracy Table

Frequency
(Hz)

Level
(mV}

AC Voltage Accuracy
Limits {(mV)

Lower

Upper

Actual

15000

5000

4849.850

5150.150

2000

5000

4849.850

5150.150

200

5000

4849.850

5150.150

20

5000

4849.850

5150.150

484.850

515.150

484.850

515.150

484 850

515.150

484.850

515,150

48.350

51.650

48.360

51.650

48.350

51.650

48.350

51.650
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AF Analyzer Residual Noise Table
Residual Noise (1V)

AF Analyzer Residual Noise

Performance Test 18
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AF Analyzer Distortion, SINAD and SNR Accuracy
Performance

r;I‘e'st 19 |

AF Analyzer Distortion and SINAD Accuracy

Distortion (%) and

Harmonic | Harmonic | Measurement SINAD (dB)

Trequency | Level(V) Type Accuracy Limits
(kHz)

Lower | Upper | Actual

Distortion 8.856(11.144

SINAD 19.043 | 21.043
Distortion 8.856|11.144
SINAD 19.043|21.043
.01 Distortion £90( 1.120

.01 SINAD 39.000 | 41.000

01 Distortion 890 | 1.120

01 SINAD 39.000 | 41.000

005 Distortion .445 .h60
.005 SINAD 45.021 | 47.021

005 Distortion 445 560

@ IR N | N e e | DY

005 SINAD 45.021 | 47.021

SNR (Signal to Noise Ratio)

SNR dB
Harmonie | Harmonic | Measurement Accuracy Limits

Frequency | Eevel(V Type
(I?I'Iz) Y| Level(¥) P Lower | Upper | Actual

9 ) SNR 19.000 | 21.000
2 . SNR 39.000 | 41.000

‘ 34:‘-12'4_-' Calibration
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AF Analyzer DC Level Accuracy
Performance Test 20

AF Analyzer DC Voltage Accuracy

DC Voltage
Level Limits (mV)
(mV)

Lower | Upper |Actual
5000 |4905.000|5095.000
500 450.000 | 550.000

AF Analyzer Frequency Accuracy to 100 kHz
Performance Test 21

AF Analyzer Frequency Accuracy to 100 kHz

HP 89024
Frequency Counter Limits (Hz)
{Hz)

Lower Upper |Actual

20 18.996 21.004
100 98.980 101.020
1000 998.800| 1001.200
10000 9997 10003 .
100000 99979 100021
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AF -Analyzer Frequency Accuracy at 400 kHz
Performance Test 22

AF Analyzer Freq Acc at 400 kHz Table

Frequency Accuracy at 400 kHz
(kHz)

Lower | Upper Actual

| 399.920 | 400.080

Oscilloscope
Performance Test 23

Oscilloscope Amplitude Accuracy Table

Amplitude
Frequency | Level Limits (V)
(kHz) (V)

Lower | Upper | Actual

1 5 |6.765 | 7.377

10 5 |[6.7656 | 7.377
50 5 [5.000 |10.000
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HP 8920A Performance Test Record

351
221

Limits (mW)

P
5]
m
©
o
-
e
@
-
L5
el

Lower | Upper | Actual

500 mW | 449
200 mW | 179

RF Analyzer Level Accuracy Table

RF Analyzer Level Accuracy

Performance Test 24
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- RF Analyzer AM Accuracy
- . Performance Test 25

' -4-128 Calibration

RF Analyzer AM Accuracy Table

Det

Depth
(%)

Rate
(Hz)

AM Accuracy
Limits (%)

Lower

Upper

Actual

Pk+

10

50

§.000

12.000

Pk-

10

50

8.000

12.000

Pk+

10

§.000

12.000

Pk-

10

8.600

12.000

Pk+

10

8.000

12.000

Pk-

10

§.000

12.000

Pk+

30

27.000

33.000

Pk-

30

27.600

33.000

Pk+

30

27.600

33.000

Pk-

30

27.600

33.000

30

27.000

33.000

30

27.000

33.000

50

46.600

54.000

50

46.000

54.000

50

46.0600

54.000

50

46.000

54.000

50

46.000

54.000

50

46.000

54.000

70

65.000

75.000

70

65.000

75.000

70

65.000

75.000

70

65.000

75.000

70

¢5.000

75.000

70

63.000

75.000

80

74.500

85.500

80

74.500

85.500
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RF Analyzer AM Accuracy Table (continued)

AM Accuracy
Det | Depth | Rate Limits (%)
(%) | (Hz)

Lower | Upper | Actual

Pk+| 80 (1000 }74.500|85.500

Pk- 80 | 1000 |[74.500)85.500
Pk+| 80 [10000(74.500 | 85.500

Pk- 80 10000 |74.500 ) 85.500

RF Analyzer AM Distortion
Performance Test 26

RF Analyzer AM Distortion Table

AM Distortion
AM Limits (%)
Distortion

Upper | Actual
Depth 10% | 2.000
Depth 30% | 2.000
Depth 50% | 2.000
Depth 70% | 2.000
Depth 80% | 2.000

RF Analyzer Residual AM
Performance Test 27

RF Analyzer Residual AM Table

Residual AM (%)

Upper| Actual

0.2
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' RF Analyzer FM Accuracy
‘Performance Test 28

RF Analyzer FM Accuracy Table

Deviation | Rate | FM Accuracy Limits (kHz)
(kHz) | (Hz)

Lower [ Upper | Actual
50 60| 1.040
960 1.040

960 1.040

9.600|10.400
9.600 | 10.400

9.600 | 10.400

9.600 | 10.400

9.600|10.400

9.600|10.400
16.320 [ 17.680
16.320 [ 17.680

16.320 | 17.680

4-130° Callbration




HP 8920A Performance Test Record

RF Analyzer FM Distortion
Performance Test 29

RF Analyzer FM Distortion Table

FM Distortion
Deviation| Limits {%)

(kHz)

Upper | Actual

] 1.000
25 1.000

7 1.000

RF Analyzer FM Bandwidth
Performance Test 30

RF Analyzer FM Bandwidth Table

FM Bandwidth (dB)

Lower | Upper | Actual

0.0 3.0

Calibration
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RF Analyzer Residual FM
Performance Test 31

RF Analyzer Residual FM Table

Residual FM (Hz)

Upper | Actual
20 (STD)
10 (050)
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RF Analyzer SSB Demodulation
Performance Test 32

SSB Distortion Table

RF Generator BF Generator RY Analyzer Measured
Frequency (MHz) | Amplitude (dBm) | Frequency (MHz) Distox?tion (%)

Upper L]Jl’l'llt Actual

122.001

122.001

$20.001

$20.001

900.001
900.001

S$SB Flatness Table

RF Analyzer Audio Analyzer |SSB Flatness (dB)
Frequency (MHz) | Reading (dBv)

Limit Actual

501.001 +3

501.010 +3

501.050 +3
501.070 +3
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Spectrum Analyzer Image Rejection
- Performance Test 33

image Rejection Table

Signal Generator | UUT Spectrum Analyzer | Measure Image
Frequency (MHz) | Center Frequency (MHz) Response (dB)
(image) (signal)

Upper Limit | Actual

=50

—50

30

~50

—50

50
—50

—50

Residual Response Analyzer

Measured Residual
TUT Spectrum Analyzer| Response (dBm)
Center Frequency (MHz)

Upper Limit | Actual

5.534 =70
10.0 —~70

20.0 =70
214 —T0
107.126 —T70

164.28 =70
257.139 =70
2714 —70

347.607 =70
500.0 —70
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~ RF Gen AM Distortion
- Performance Test 1

RF Gen AM Distortion Table

Measured AM Distortion
RF |Depth| Rate Limits (%)
(MHz) | (%)} |(kHz)

Lower | Upper | Actual

15[ 30 | 1 | 000] 200
15 70 | 1 |000] 300
19.99| 30 0.00 | 2.00
19.99| 170 0.00 | 3.00
50 | 30 0.00 | 2.00
50 | 70 0.00 | 3.00
30 0.00 | 2.00
70 0.00 | 3.00
30 0.00 | 2.00
70 0.00 | 3.00
30 0.00 | 2.00
70 | 1 | 000 | 3.00
30 0.00 | 2.00
70 0.00 | 3.00
30 0.00 | 2.00
70 0.00 | 3.00
30 0.00 | 2.00
70 0.00 | 3.00
30 0.00 | 2.00
70 0.00 | 3.00
30 0.00 | 2.00
70 0.00 | 3.00

30 0.00 | 2.00
70 0.00 | 3.00
30 0.00 | 2.00
70 0.00 | 3.00
30 0.00 | 2.00
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HP 8920B Performance Test Record

Measured AM Distortion

Actual

Lower | Upper

Rate
(kHz)
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HP 8920B Performance Test Record

RF Gen AM Accuracy
Pjerformance Test 2

RF Gen AM Accuracy Table

RF
(MHz)

Depth
(%)

Rate
(kHz)

Measured AM
Limits (%)

Lower

Upper

Actual

1.5

30

1

27.0

33.0

1.5

70

1

65.0

75.0

19.99

30

27.0

33.0

19.99

70

65.0

75.0

50

30

27.0

33.0

50

70

65.0

75.0

30

27.0

33.0

70

65.0

75.0

30

27.0

33.0

70

65.0

75.0

30

27.0

33.0

70

65.0

75.0

30

27.0

33.0

70

65.0

75.0

30

27.0

33.0

70

65.0

75.0

30

27.0

33.0

70

65.0

75.0

30

27.0

33.06

70

65.0

75.0

30

27.0

33.0

70

65.0

75.0

30

27.0

33.0

70

65.0

75.0

30

27.0

33.0

70

65.0

750

.41 38 ‘Calibration
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HP 8920B Performance Test Record

RF Gen AM Flatness
 Performance Test 3

| 4i-140 Calibration

RF Gen AM Flatness Table

Level
{dBm)

RF
{(MHz)

Depth
(%)

Rate
{(kHz)

Results
(dB)

-9.1

500

50

1

0 dB

-9.1

500

50

10

-9.1

500

50

20

-9.1

500

50

25

-14.1

500

50

1

-14.1

500

50

10

-14.1

500

50

20

-14.1

500

50

25




HP 8920B Performance Test Record

RF Gen FM Distortion
Performance Test 4

RF Gen FM Distortion Table

Measured FM
RF Deviation | Rate Limits (%)
(MHz} (kHz) |{kHz)

Lower | Upper | Actu

10 99 0.00 0.50
10 5 0.00 0.50
3125 |5 0.00 0.50
425 50 0.00 0.50
501 99 0.00 0.50
501 ! 0.00 0.50

501 0.00 0.50
568.75 0.00 0.50
656.25 0.00 0.50

656.25 0.00 0.50
£56.25 0.00 0.50

750 0.00 0.50
750 ! 0.00 0.50
750 0.00 0.50

856.25 0.00 0.50
856.25 0.00 (.50
856.25 | 0.00 0.50
956.25 0.00 0.50
976.002 0.00 0.50

1000 0.00 0.50
1000 0.00 0.50
1000 0.00 0.50
1000 0.00 0.50

1000 0.00 0.50
1000 0.00 .50
1000 0.00 0.50
1000 0.00 0.50

Calibration 4-141




HP 8920B Performance Test Record

RF Gen FM Distortion Table (continued)

Measured FM
RF | Deviation| Rate Limits (%)
(MHz) | (kHz) i(kHz)

Lower | Upper | Actual

998.401 1 (0.00 0.50
768.001 L 10.00 0.50
512.001 0.00 0.50
512.001 0.00 0.50
511.601 0.00 0.50
.1511.201 0.00 0.50
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HP 8920B Performance Test Record

RF Gen FM Accuracy

Performance Test 5

RF Gen FM Accuracy Table

RY
(MHz)

Deviation
(kHz)

Rate
{(kHz)

Measured FM
Deviation
Limits (kHz)

Lower

Upper

Acty

99

95.035

102.965

3

2.845 |

3.155

3

2.845

3.155

50

47.750

52.250

99

95.035

102.965

47.750

52.250

2.845

3.155

47.750

52.250

95.035

102.965

47.750

52.250

2.845

3.155

95.035

102.965

47.750

52.250

2.845

3.155

856.25

95.035

102.965

8566.25

47.750

52.250

856.25

2.84H

3.155

956.25

47.750

52.250

976.002

2.845

3.155

1000

95.035

102.965

1000

47.750

52.250

1000

10.115

11.885

1000

2.845

3.155
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HP 8920B Performance Test Record

RF Gen FM Flatness
Performance Test 6

RF Gen FM Flatness Table

Level | RF | Deviation| Rate |{Measured | Computed
{(dBm) | (MHz)| (kHz) Reading | Results
(kHz) (dB)

-9.1 521 50 0 dB
-9.1 521 50
521 - B0
521 50
521 50

521 50

975.5 50
975.5 50
975.5 50
975.5 50
975.5 50

975.5 50
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HP 8920B Performance Test Record

RF Gen Residual FM
. Performance Test 7

RF Gen Residual FM Table

Measured Residual
LO(MHz)| RF FM Limits (Hz)
(MHz)

Lower | Upper | Actual
7

11.5 10
101.5 100
249.5 248

o

251.5 250

401.5 400

501.5 500

502.5 501

512.701 | 511.201

513.101 | 511.601

513.501 | 512.001
626.5 625
736.5 735

741.5 740

746.5 745

751.5 750
769.501 | 768.001
846.5 §45

851.5 850

856.5 850

866.5 865
901.5 900

999.901 | 998.401

<o |o|lcojojlo]lolcojloojlo|loloo |l lo |l |l o
ES TN IES A (RS I B A T SN T SR T I T SRS G I RS T PACT IR T IECN IR S TN N

1001.5 1000
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RF Gen Duplex Output High Level Accuracy
o Performance Test 8

RF Gen High Level Accuracy at Duplex Output Table

Measured Level
RF Level Limits (dBm)
{MHz) |(dBm)

Lower | Upper | Actual

0.375| 7 |6.000 |8.000

0375 1 0.000 |2.000
1 6.000 |8.000

1 0.006 |2.000
3 6.000 |8.000
3 0.000 |2.000

10 6.000 |8.000
10 0.000 |2.000
30 6.000 |8.000
30 0.000 |2.000
6.000 | 8.000
0.000 |2.060
6.000 |8.000
0.000 |2.000
6.000 |8.000
0.000 |2.000
6.000 (8.000
0.000 |2.000
6.000 |8.000

0.000 |2.000
6.000 |8.000
0.000 |2.000
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HP 8920B Per

formance Test Record

RF Gen Duplex Qutput Low Level Accuracy
Performance Test 9

RF Gen Low Level Accuracy at Duplex Output Table

RF
(MHz)

Level

(dBm)

Measured Level
Limits (dBm)

Lower

Upper

Actual

0.000

2.000

-5.000

-3.000

-10.000

-8.000

-15.000

-13.000

-20.000

-18.000

[P ]

-25.000

-23.000

[ %)

-30.000

-28.000

-35.000

-33.000

-40.000

-38.000

-45.000

-43.000

I e | e | e

-50.600

-48.000

o

-565.000

-53.000

-60.000

-58.000

-65.000

-63.000

-70.000

-68.000

-75.000

-73.000

-80.000

-78.000

-85.000

-83.000

-90.000

-88.000

o e e | e | o |l | e

-95.000

-93.000

(W)

-100.000

-98.000

-105.000

-103.000

-110.000

-108.000

-115.000

-113.000

-120.000

-118.000

-125.000

-123.000
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HP 8920B Performance Test Record

RF Gen Low Level Accuracy at Duplex Output Table (continued)

Measured Level
RF | Level Limits (dBm)
(MHz) | (dBm)

Lower | Upper |Actual

687.5 0.000 2.000
687.5 =5.006| -3.000
687.5 -16.000{ -8.000
687.5 -15.0001 -13.000
687.5 -20.000| -18.000
687.5 -25.0001 -23.000

687.5 -30.000} -28.000

687.5 -35.0001 -33.000
637.5 -40.000] -38.000
687.5 -45.000] -43.000
687.5 -50.000} -48.000
687.5 -55.0001 -53.000
687.5 -60.000} -58.000

687.5 -65.000| -63.000
687.5 -70.000] -68.000
687.5 75,000} -73.000
687.5 -80.000| -78.000
687.5 I -85.000] -83.000
687.5 -90.000| -88.000
687.5 ~95.000| -93.000
687.5 ~100.000| -98.000
687.5 ~105.000 | -103.000
687.5 ~110.000 | -108.000
687.5 ~115.000 | -113.000
687.5 ~120.000 | -118.000
687.5 ~125.000 | -123.000
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HP 8920B 'PelLformance Test Record

RF Gen Low Level Accuracy at Duplex Output Table (continued)

Measured Level
RF | Level Limits {dBm)
{(MHz) | (dBm)

Lower | Upper | Actual

1009 0.000 2.000

1000 -5.0004 -3.000

1000 -10.0007 -8.000

10006 -15.000| -13.000
10006 -20.000] -18.000

1000 -26.000] -23.000

1000 -30.000] -28.000

1000 -35.000] -33.000

1000 -40.000 -38.000
1000 -45.000| -43.000
1000 -50.000] -48.000

1800 -55.000] -53.000

1000 -60.000 | -58.000

1000 ; -65.060 | -63.000
1000 -70.000 [ -68.000
1000 -75.000| -73.000

1000 -80.000| -78.000

1000 -85.000| -83.000

1000 -90.000| -88.000
1000 -95.000| -93.000
1000 -100.000| -98.000
1000 -1056.000{-103.000
10600 -110.000 | -198.000
1000 -115.000|-113.000
1000 -120.000 | -118.000
1000 -125.000 (-123.000
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HP 8920B Performance Test Record

RF Gen RF IN/OUT Level Accuracy
- Performance Test 10

RF Gen Level Accuracy at RF INPUT/OUTPUT Table

Measured Level
RF | Level Limits (dBm)
(MHz) | {dBm)

Lower | Upper | Actual
-20.200| -17.800
-25.200 | -22.800

-30.200( -27.800
-35.200| -32.800
-40.200| -37.800
-45.200 -42.800
-50.200| -47.800
-55.200 | -52.800
-60.200| -57.800

-65.200| -62.800

-70.200| -67.800

-75.200 [ -72.800
-80.200| -77.800
-85.200 -82.800
-90.200 [ -87.800
-95.200| -92.800
100.200| -97.800
-105.200 (-102.800
-110.200 [-107.800
-115.200 (-112.800
-120.200 [-117.800
-125.200 [-122.800

2 (=% =] (=~ o [~ [ 23 [ w (1] Lo (L) (] wo Qu o T T wr T

-20.200| -17.800
-25.200| -22.800

-30.200| -27.800
-356.200 -32.800
-40.200| -37.800
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HP 89208 Per

formance Test Record

RF Gen Level Accuracy at RF INPUT/OUTPUT Table (continued)

RY
(MHz)

Level

(dBrm)

Measured Level
Limits (dBm)

Lower | Upper | Actual

687.5

-45.200| -42.800

687.5

-50.200 -47.800

687.5

-55.200| -52.800

687.5

-60.200| -57.800

687.5

-65.200( -62.800

687.5

-70.200| -67.800

687.5

-75.200] -72.800

687.5

-80.200 -77.800

687.5

-85.200| -82.800

687.5

-90.200| -87.800

-95.200( -92.800

100.200| -97.800

105.200 [ -102.800

110.200 | -107.800

115.2001-112.800

120.200 {-117.800

125.200 | -122.800

-20.200| -17.800

-25.200| -22.800

-30.200} -27.800

-35.200 | -32.800

-40.200 | -37.800

-45.200| -42.800

-50.200 -47.800

-55.200} -52.800

-60.2007 -57.800

-65.200| -62.800
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HP 8920B Performance Test Record

RF Gen Level Accuracy at RF INPUT/OUTPUT Table (continued)

Measured Level
RF | Level Limits (dBm)
(MHz) | (dBm)

Lower | Upper {Actual
1000 | -69 | -70.200| -67.800|
1000 -74 -75.200| -72.800
1000 -80.200| -77.8001{
1000 -85.200| -82.800
1000 -90.200| -87.800
1600 -95.200 -92.800
1000 -100.200| -97.800
1000 -105.200 [ -102.800
1000 -110.200|-107.800
1000 -115.200{-112.800

1000 -120.200-117.800
1000 -125.200 |-122.800
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HP 8920B Performance Test Record

RF Gen Harmonics Spectral Purity
. Performance Test 11

RF Gen Harmonics at +1 dBm Table

Level RF Harmonic Harmonic
{dBm) {(MHz) | Namber Limits (dBc)

Upper Actual

+1 -30.000
+1 g -30.000
+1 -30.000
+1 -30.000

+1 -30.000

+1 -30.000
+1 -30.000
+1 -30.000
+1 -30.000

+1 : -30.000

+1 -30.000

+1 ; -30.000
+1 -30.000

+1 -30.000
+1 -30.000
+1 -30.000

+1 -30.000

+1 y -30.000
+1 -30.000
+1 -30.000

+1 -30.000
+1 -30.000

+1 -30.000
+1 -30.000
+1 -30.000
+1 3 -30.000
+1 -30.000
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- 4-154 Calibration-

RF Gen Harmonics at +1 dBm Table (continued)

Level
(dBm)

RF
{MHz)

Harmonie
Number

Harmonic
Limits {dBe)

Upper Actual

+1

-30.000

+1

-30.000

+1

-30.000

+1

-30.000

+1

-30.000




HP 8920B Performance Test Record

RAF Gen Harmonics at —4 dBm Table

Level
(dBm)

RF Freq
(MHz)

Frequency
(MH3z)

Harmonic Limits
{dBe)

Upper Actual

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000
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. 4-156 Calibration

RF Gen Harmonics at —4 dBm Table (continued)

Level
(dBm)

RF Freq
{MHz)

Frequency
(MHz)

Harmonic Limits

(dBe)

Upper

Actual

900

Ind

-30.000

900

3rd

-30.000

1000

ond

-30.000

1000

3rd

-30.000

RF Gen Half-Harmonics at +1 dBm Table

Level
(dBm})

RF
(MHz)

Half

Half-Harmonic
Limiis (dBe)

Frequency,
(MHz)

Upper

Actual

+1

501

250.5

-60.000

+1

850

425

-60.000

+1

1000

-60.000

RF Gen Half-Harmonics at —4 dBm Table

Level

(dBm)

RF
(MHz)

Half

Half-Harmonic
Limits {dBc)

Frequency
{MHz)

Upper

Actual

501

250.5

-60.000

850

425

-60.000

1000

500

-60.000
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Upper

(MHz)

274
259

RF
(MHz)

RF Gen Spurious Signal at +1 dBm Table

Spur
Source

3/2 Mixer | 242
3/2 Mixer | 247

RF Gen Spurious Spectral Purity

Performance Test 12




HP 8920B Performance Test Record

4158 Calibration

RF Gen Spurious Signal at — 4 dBm Table

Spur
Source

RF
{MHz)

Spur Freq
{(MHz)

Spurious Signal at
—4 dBm Limits (dBe)

Upper

Actual

Supply

100

100.03

-60.000

Supply

400

400.03

-60.000

Supply

501

501.03

-60.000

Supply

1000

999.97

-60.000

Supply

100

03

-60.000

RF Feedthru

1

-60.000

LO Feedthru

1

-60.000

RF Feedthru

1

-60.000

RF Feedthru

21

-60.000

RF Feedthru

41

-60.000

RF Feedthru

61

-60.000

RF Feedthru

81

-60.000

RF Feedthru

91

-60.000

RF Feedthru

-60.000

RF Feedthru

-50.000

RT Feedthru

-60.000

3/2 Mixer

-60.000

3/2 Mixer

-60.000

4/3 Mixer

-60.000

4/3 Mixer

-60.000

5/4 Mixer

-60.000

b/4 Mixer

-60.000

5/4 Mixer

-60.000

5/4 Mixer

-60.000

5/4 Mixer

-60.000

5/4 Mixer

-60.000

Ref 10 MHz

-60.000




HP 8920B Per

RF Gen Spurious Signal at — 4 dBm Table (continued

)

Spur
Source

RF
{MHz)

Spur Ireq
{MHz)

Spuricus Signal at
~4 dBm Limits (dBc)

Upper Actual

Ref 200 kHz

150

150.2

-60.000

Ref 200 kHg

150

149.8

-60.000

Ref 200 kHz

150

150.4

-60.000

Ref 200 kHe

150

149.6

-60.000

Ref 200 kHz

150

150.6

-60.000

Reference

150

149.4

-60.000

formance Test Record
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AF Gen AC Level Accuracy
- Performance Test 13

AF Gen AC Level Accuracy Table

Measured AC Level Accuracy
Frequency | Level Limits (mV)
~{Hz) |(mV)

Eower | Upper | Actual
25000 4000 |3885.000|4115.000
25000 790 682.500} 717.500
25000 75 70.000( 80.000

10000 3885.000}4115.000
10000 682.500( 717.500

10000 70.0001  80.000
1000 3885.000]4115.000

1000 682.500| 717.500
1000 70.000| 80.000
100 3885.000 | 4115.000
100 $82.500| 717.500
100 70.000( 80.000
25000 3885.00014115.000
25000 $82.500| 717.500

—_

—_

25000 70.000] 80.000
10000 3885.000 | 4115.000
10000 682.500 | 717.500
10000 70.000| 80.000
1000 3885.000 | 4115.000

1000 682.300( 717.500
1000 70.000| 80.000
160 3885.000 | 4115.000
100 682.500| 717.500
100 70.000( 80.000

| ST I I I R N S S SR O e I S O R R
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Calibration

HP 8920B Performance Test Record

Limits {mV)

925.000 | 1075.000
4000 | 3820.000 | 4180.000
925.000 | 1075.000

F)
&
&
2
2
-
=
@
=
Q
[
b=
=
=
L
=

4000 | 3820.000 | 4180.000

1000
1000

AF Gen DC Level Accuracy Table

AFGen | Level

AF Gen DC Level Accuracy

Performance Test 14
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"AF Gen Residual Distortion
‘Performance Test 15

"4-162 Calibration

AF Gen Residual Distortion Table

AFGen

Frequency
(Hz)

Level
(mV})

Measured Residual
Distortion (%)

Lower

Upper

Actual

25000

4000

0.000

125

25000

2000

0.000

125

25000

200

0.000

125

16000

4000

0.000

125

10000

2000

0.000

125

10000

200

0.000

125

1000

4000

0.000

125

1000

2000

0.000

125

1000

200

0.000

125

100

4000

0.000

125

fowy

100

2000

0.000

125

—

100

200

0.000

125

25000

4000

0.000

125

25000

2000

0.000

125

25000

200

0.000

125

18000

4000

0.000

125

10000

2000

0.000

125

16000

200

0.000

125

1000

4000

0.000

125

1000

2000

0.000

125

1000

200

0.000

126

100

4000

¢.000

125

[RSNGB SR B R A S B S B S ]

100

2000

0.000

125

(o]

100

200

0.000

125




HP 8920B Per|

formance Test Record

AF Gen Frequency Accuracy
Performance Test 16

AF Gen Frequency Accuracy Table

AFGen

Frequency
(Hz)

Measured Frequency (Hz)

Lower

Upper

Actual

25000

24993.750

25006.250

10000

9997.500

10002.500

5000

4998.750

5001.250

2000

1999.500

2000.500

1000

999.750

1000.250

500

499.875

500.125

200

199.950

200.050

100

99.975

100.025

50

49.988

50.012

20

19.995

20.005

24993.750

25006.250

9997.500

10002.500

4998.750

5001.250

1999.500

2000.500

999.750

1000.250

499.875

500.125

199.950

200.050

99.975

100.025

49.988

56.012

19.995

20.005

Calibration
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| AF Analyzer AC Voltage Accuracy
~ Performance Test 17

4-164 Calibration

AF Analyzer AC Voltage Accuracy Table

Frequency
(Hz)

Level
(mV)

AC Voltage Accuracy
Limits {mV)

Lower

Upper

Actual

15000

5000

4849.350

5150.150

2000

5000

4849.850

5150.150

200

5000

4849.850

5150.150

20

5000

4849.850

5150.150

500

484.850

515.150

500

484.850

515.150

500

484.850

515.150

500

484.850

515.150

50

48.350

51.650

50

48.350

51.650

50

48.350

51.650

50

48.350

51.650




HP 8920B Performance Test Record

AF Analyzer Residual Noise
. Performance Test 18

AF Analyzer Residual Noise Table

Residual Noise (1V)

Upper Actual
150

Calibration 4-165
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AF Analyzer Distortion, SINAD and SNR Accuracy

Performance
Test 19

' 4-166 Calibration

AF Analyzer Distortion and SINAD Accuracy

Harmonic
Frequency
{kHz)

Harmonic
Level(V)

Measurement

Type

Distortion (%) and
SINAD (dB)
Accuracy Limits

Lower

Upper

Actual

Distortion

8.856

11.144

SINAD

19.043

21.043

Distortion

§.856

11.144

SINAD

19.043

21.043

.01

Distortion

890

1.129

.01

SINAD

39.000

41.000

01

Distortion

890

1.120

.01

SINAD

39.000

41.000

.005

Distortion

445

560

005

SINAD

45.021

47.021

005

Distortion

445

.60

[S- I U B S ST U I B R I S NN T B B )

006

SINAD

45.021

47.021

SNR (Signal to Noise Ratio)

Harmonic
Frequency
(kHz)

Harmonic
Level(V)

Measurement

Type

SNR dB

Accuracy Limits

Lower

Upper

Actual

2

SNR

19.000

21.000

2

SNR

39.000

41.060




HP 8920B Performance Test Record

AF Analyzer DC Level Accuracy
Performance Test 20

AF Analyzer DC Voltage Accuracy

DC Veltage
Level Limits {(mV)
(mV})

Lower | Upper | Actual

5000 |4905.000 |5095.000

500 450.0007 550.000

AF Analyzer Frequency Accuracy to 100 kHz
Performance Test 21

AF Analyzer Frequency Accuracy to 100 kHz

HP 8902A
Frequency Counter Limits (Hz)
(Hz)

Lower Upper | Actual

20 18.996 21.004

100 98.980 101.020
1000 998.8001 1001.200
10000 9997 10003

100000 99979 100021
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HP 89208 Performance Test Record

~ AF Analyzer Frequency Accuracy at 400 kHz
Performance Test 22

AF Analyzer Freq Acc at 400 kHz Table

Frequency Accuracy at 400 kHz
(kHz)

Lower | Upper Actual
309.920 | 400.080

Oscilloscope
- Performance Test 23

Oscilloscaope Amplitude Accuracy Table

Amplitude
Frequency | Level Limits (V)
(kHz) | (V)

Lower | Upper | Actual
1 5 |6.765 | 7.377
10 5 |6.765 | 7.377
50 5 |5.000 [10.000
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RF Analyzer Level Accuracy
. Performance Test 24

RF Analyzer Level Accuracy Table

Level Accuracy
Power Limits (mW)

Lower | Upper | Actual
500 mW (475 525
200 mW 190 210

Calibration 4-169
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" RF Analyzer AM Accuracy
Performance Test 25

4170 Calibration

RF Analyzer AM Accuracy Table

Det

Depth
(%)

Rate
(Hz)

AM Accuracy
Limits (%)

Lower

Upper

Actual

Pk+

10

50

8.000

12.000

Pk-

10

50

8.000

12.000

Pk

10

.000

12.000

10

8.000

12.000

10

8.000

12.000

10

8.000

12.000

30

27.000

33.000

30

27.000

33.000

30

27.000

33.000

30

27.000

33.000

30

27.000

33.000

30

27.000

33.000

50

46.000

54.000

50

46.000

54.000 |

50

46.000

54.000

50

46.000

54.000

30

46.000

54.000

50

46.000

54.000

70

63.000

75.000

70

63.000

75.000

T

$5.000

75.000

70

65.000

75.000

70

65.000

75.000

70

65.000

75.000

80

74.500

85.500

80

74.500

85.500




HP 8!11203E Performance Test Record

RF Analyzer AM Accuracy Table (continued)

AM Accuracy
Det | Depth| Rate Limits (%)
(%) | (Hz)

Lower | Upper | Actual

Pk+| 8¢ |1000 |74.500|85.500
Pk- 80 11000 |74.500(85.500
80 110000 |74.500 | 85.500
80 | 10000 | 74.500]85.500
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RF Analyzer AM Distortion
Performance Test 26

RF Analyzer AM Distortion Table

AM Distortion
AM Limits (%)
Distortion

Upper | Actual
Depth 10% | 2.000
Depth 30% | 2.000
Depth 50% | 2.000
Depth 70% { 2.000
Depth 80% [ 2.000

" RF Analyzer Residual AM
Performance Test 27

RF Analyzer Residual AM Tahle

Residual AM (%)

Upper| Actual

0.2
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RF Analyzer FM Accuracy
Performance Test 28

RF Analyzer FM Accuracy Table

Deviation | Rate | FM Accuracy Limits (kHz)
(kHz) | (Hz) -

Lower | Upper| Actual

960 1.040
960 1.040

9601 1.040

9.600{10.400
9.600|10.400
9.60010.400
9.600| 10.400

9.600 | 10.400

9.600 | 10.400
16.320 ] 17.680
16.320 | 17.680

16.320 | 17.680
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" RF Analyzer FM Distortion
"Performance Test 29

RF Analyzer FM Distortion Table

FM Distortion
Deviation | Limits (%)
(kHz)

Upper | Actual

5 1.000

25 1.000

7 1.000

RF Analyzer FM Bandwidth

Performance Test 30

RF Analyzer FM Bandwidth Table

FM Bandwidth (dB)

Lower | Upper | Actual
0.0 3.0
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RF Analyzer Residual FM
. Performance Test 31

RF Analyzer Residual FM Table

Residual FM (Hz)

Upper| Actual

7
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RF Analyzer SSB Demodulation
Performance Test 32

$SB Distortion Table

RF Generator RF Generator RF Analyzer Measured
Frequency (MHz) | Amplitude (dBm) | Frequency (MHz) Distoxtion (%)

Upper Limit | Aciunal

—19 122.001 3
-33 122.001
-19 620.001
—33 $20.001

=19 900.001
—33 900.001

S$SB Flatness Table

RF Analyzer Audio Analyzer | SSB Flatness (dB)
Frequency (MHz) | Reading (dBv)

Limit{ Aciual
501.001 +3
501.010 +3
501.050 +3
501.070 +3
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Spectrum Analyzer Image Rejection
Performance Test 33

Image Rejection Tabie

Signal Generator | UUT Spectrum Analyzer | Measure Ima
Frequency (MHz) | Center Frequency (MHz) Response (d
(image) (signal)

Upper Limit | A

385.0 —50
645.0 —50

655.0 —50

795.0 —50

771.4 ~50
805.0
1000.0
300.0

Residual Response Analyzer

Measured Residual
UUT Spectrum Analyzer| Response {dBm)
Center Frequeney (MHz)

Upper Limit | Actual

5.534 -70
10.0 =70

20.0 —70

214

107.126

164.2%

257.139

2714
347.607
500.0
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HP 8921A Performance Test Record

HP 8921A Performance Test Record
HP B8921A Cell Site Test Set

Tested By

Serial Number

Temp Humidity

Calibration 4-179




HP 8921A Performance Test Record

" RF Gen FM Distortion

Performance Test 4

RF Gen FM Distortion Table

RF
(MHz)

Deviation
(kHz)

Rate
(kHz)

Measured FM
Limits (%)

Lower

Upper

Actual

16

99

1

0.60

0.50

10

b

1

0.00

0.50

312.5

5

0.00

0.50

425

50

0.00

0.50

501

99

0.00

0.50

501

50

0.00

0.50

501

5

0.00

0.50

568.75

50

0.00

0.50

656.25

99

0.00

0.50

656.25

50

0.00

0.50

656.25

5

0.00

.60

750

99

0.00

0.50

750

50

0.00

0.50

750

5

0.00

0.50

856.25

99

0.60

0.50

856.25

50

0.00

0.50

856.25

5

0.00

0.50

956.25

50

0.00

0.50

976.002

5

0.00

0.50

000

99

0.00

0.50

1000

50

0.00

(.50

1000

11

0.00

0.50

1060

.00

0.50

1000

0.00

0.60

1009

0.00

0.50

1000

0.00

0.50

1000

0.00

0.50
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RF Gen FM Diétortioﬁ Table (continued) ’

HP 8921A. Pe

rformarice Test Record

RF
{MHz)

Deviation
{kHz)

Rate
(kHz)

Measured FM
Limits (%)

Lower | Upper | Actu:

998.401

1

0.00

0.50

768.001

1

0.00

0.50

512.001

0.00

0.50

512.001

0.00

0.50

511.601

0.00

0.50

511.201

0.00

0.50

Calibration




HP 8921A Performance Test Record

" RF Gen FM Accuracy

- Performance Test 5

RF Gen FM Accuracy Table

RF
(MHz)

Deviation

(kHz)

Rate
{kHz)

Measured FM
Deviation
Limits (kHz)

Upper
(STD)

Lower

(050)

Upper
(050)

10

106.925

95.035

102.965

10

3.275

2.845

3.155

312.5

3.275

2.845

3.155

425

54.250

47.750

52.250

501

106.925

95.035

102.965

501

54.250

47.750

52.250

501

3.275

2.845

3.185

568.75

54.250

47.750

52.250

656.25

106.925

95.033

102.965

656.25

54.250

47.750

52.250

656.25

3.275

2.845

3.16b

750

106.925

95.035

102,965

750

54.250

47.750

52.250

750

3.275

2.845

3.155

856.25

106.925

95.035

102.965

866.25

54.250

47.750

52.250

856.25

3.275

2.845

3.155

956.25

54.250

47.750

52,250

976.002

3.275

2.845

3.155

1000

106.925

95.035

102.965

1000

54.250

47.750

52.250

1000

12.325

10.115

11.885

1000

3.275

2.845

3.155
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RF Gen FM Flatness
Performance Test 6

RF Gen FM Flatness Table

RF | Deviation| Rate | Measured | Compute
(MHz) | (kHz) Reading | Resulis
(kHz) (dB)

50 1 kHz 0dB

50 100 Hz
a0 200 Hz
50 2 kHz

50 10 kHz

50 25 kHz
50 1 kHe

50 100 Hz

200 Hz
2 kHz

10 kHz
25 kHz

Calibration
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" RF Gen Residual FM

Performance Test 7

' 4-184 Calibration

RF Gen Residual FM Table

LO(MHz)

RF
(MHz)

Measured Residual
FM Limits (Hz)

Lower

Upper

Actual

11.5

10

0

7

101.5

100

249.5

248

251.5

250

401.5

400

501.5

500

502.5

501

512.701

511.201

513.101

511.601

513.501

512.001

626.5

625

736.5

735

741.5

740

746.5

45

ilafalafa|a|w|=lele sl

751.5

750

769.501

768.001

846.5

845

= |~ | =

851.5

850

e |

856.5

855

866.5

865

901.5

900

999.901

998.401

1001.5

1060

o lo|loloo |l |lolo |l | oflc |l | ol | @olo | o




HP 8921A Per

farmance Test Record

RF Gen Duplex Output High Level Accuracy

Performance Test 8

RF Gen High Level Accuracy at Duplex Output Table

RF

Level

(dBm)

Measured Level
Limits (dBm)

Eower

Upper

Actual

7

5.500

8.500

1

2,500

§.500

2.500

8.500

2.500

8.500

2.500

8.500

2.500

8.500

2.500

8.500

2.500

8.500

2.500

8.500

2.500

8.500

2.500

8.500

2.500
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RF Gen Duplex Output Low Level Accuracy
Performance Test 9

RF Gen Low Level Accuracy at Duplex Qutput Table

Measured Level
RF | Level Limits (dBm)
(MHz) | (dBm)

Lower | Upper | Actual

1 -.500 2.500
-4 -5.5001 -2.500
-9 -10.500§  -7.500
-14 -15.5001{ -12.500
-19 -20.500| -17.500

-24 -25.500| -22.500
-29 -30.500| -27.500
-34 -35.500| -32.500
-40.500| -37.500
-45.500 | -42.500

-50.500 -47.500
-55.500| -52.500
-60.500| -57.500
-65.500 | -62.500
-70.500| -67.500
-75.500| -72.500
-80.500| -77.500
-85.500| -82.500

-90.600| -87.500

-95.500| -92.500
-100.500 | -97.500
-105.500 | -102.500

-110.500 }-107.500
-115.500}-112.500

-120.500{-117.500

<o o Lo oo o w | 2] [5%] w %] =] -] [t o o «o LS s [ w2 ) i\ S 2] o [

-125.500 |-122.500
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HP 8921A PeIformance Test Record

RF Gen Low Level Accuracy at Duplex Output Table (continued)

Measured Level
RF Level Limits (dBm)
(MHz) | (dBm)

Lower | Upper | Aetual

687.5 I3 -.500 2.500
687.5 -4 -2.5001  -2.500

687.5 -9 -10.500 -7.500
687.5 -14 -15.500| -12.500
687.5 -19 -20,500 | -17.500
687.5 -24 -25.500| -22.500

687.5 -29 -30.500 | -27.500

687.5 -34 -35.500 | -32.500

687.5 -40.500| -37.500

687.5 -45.500 | -42.500

687.5 -50.500{ -47.500
687.5 f -55.500{ -52.500

687.5 -60.5001 -57.500
687.5 -65.5001 -62.500
G87.5 -75.500} -67.500
687.5 -75.500] -72.500
687.5 -80.500| -77.500

G87.5 -85.500| -82.500
687.5 -90.500| -87.500

687.5 -95.500| -92.500
687.5 -100.500 | -97.500
687.5 -105.500 | -102.500
687.5 -110.500 | -107.500
687.5 -115.500[-112.500
687.5 -120.500 | -117.500
687.5 -125.500 | -122.500
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RF Gen Low Level Accuracy at Duplex Output Table (continued)

Measnred Level
RF | Level Limits (dBm)
(MHz) | (dBm)

Lower | Upper |Actual

1000 1 -.500 2.500
1000 -4 -5.500 -2.300

1000 -9 -10.500 | -7.300
1000 -14 -15.500 | -12.500
1000 -20.500} -17.500
1000 -25.500 | -22.500
1000 -30.500 -27.500

1000 -35.500| -32.500
1000 -40.500 | -37.500
1000 -45.500 | -42.500
1000 -50.500| -47.500
1000 -55.500| -52.500

1000 -60.500| -57.500
1000 -65.500| -62.500

1000 -70.5001 -67.500

1000 -76.6500 [ -72.500

1000 ~80.500| -77.500

1000 -85.500| -82.500

1000 -90.500 | -87.500
1000 -95.500| -92.500
1000 -100.500 | -97.500
1000 -105.500 | -102.500
1000 -110.5001-107.500
1600 -115.500 |-112.500

1000 -120.500 [-117.500
1000 -125.500 (-122.500

4188 Calibration




HP 8921A Per

formance Test Record

RF Gen RF IN/OUT Level Accuracy

Performance Test 10

RF Gen Level Accuracy at RF INPUT/OUTPUT Table

RF
(MHz)

Level
{dBm)

Measured Level
Limits (dBm)

Lower

Upper

Actual

-19

-20.800

-17.200

-24

-25.800

-22.200

-29

-30.800

-27.200

-34

-35.800

-32.200

-40.800

-37.200

-45.800

-42.200

-50.800

-47.200

-55.800

-52.200

Lo | WD | L | Qe o ] e W | e

-60.800

-57.200

-65.800

-62.200

-70.800

-67.200

-75.800

-72.200

-80.800

-77.200

-85.800

-82.200

-90.800

-87.200

-95.800

-92.200

100.800

-97.200

105.800

102.200

110.800

107.200

115.800

112.200

120.800

117.200

o | G | | o e e e e | W e | W

125.800

122.200

~20.800

-17.200

-25.800

-22.200

-30.800

-27.200

-35.800

-32.200

-40.800

-37.200
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HP 8921A Performance Test Record

RF Gen Level Accuracy at RF INPUT/OUTPUT Table (continued)

Measured Level
RF | Level Limits (dBm)
(MHz) | (dBm)

Lower | Upper |Actual

687.5 | -44 -45.800 | -42.200

687.5 | -49 -50.800| -47.200

687.5 ; -b5.800| -52.200
687.5 -60.800| -57.200
687.5 -65.800| -62.200
687.5 -70.800 | -67.200
687.5 -75.800| -72.200

687.5 -80.800 | -77.200

687.5 -85.800 | -82.200

687.5 -90.800| -87.200
687.5 -95.800| -92.200
687.5 100.800 | -97.200

687.5 105.800 | -102.200

687.5 110.800 | -107.200
687.5 115.800 (-112.200

687.5 120.800 [-117.200

687.5 125.800 |-122.200
1000 -20.800| -17.200
1000 -25.800| -22.200
1000 -30.800| -27.200
1000 -35.800| -32.200
1000 -40.800| -37.200

1000 -45.800| -42.200
1000 -50.800| -47.200
1000 -55.800( -52.200
1000 -60.800| -57.200
1000 -65.800 | -62.200
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HP 8921A PeIformance Test Record

RF Gen Level Accuracy at RF INPUT/OUTPUT Table (continued)

Measured Level
RF | Level Limits (dBm)
(MHz) | (dBm)

Lower | Upper | Actual

1000 -G9 -70.800| -67.200
1000 -74 -75.800| -72.200

1000 -79 -80.800| -77.200

1000 -84 -85.800] -82.200
1000 -89 -90.800 ¢ -87.200
1000 -94 -95.800 | -92.200
1000 -99 |-100.800| -97.200
1000 -105.800 | -102.200
1000 -110.800 [ -107.200
000 -115.800 (-112.200
1000 -120.800 |-117.200

1000 -125.800 (-122.200
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HP 8921A Performance Test Record

RF Gen Harmonics Spectral Purity
Performance Test 11

4-192 Calibration

RF Gen Harmonics at +1 dBm Table

Level
(dBm)

RF
(MHz)

Harmonic
Number

Harmonic
Limits {dBc)

Upper Actual

+1

-30.000

+1

-30.000

+1

-30.000

+1

-30.000

+1

-30.000

+1

-30.000

+1

-30.000

+1

-30.000

+1

-30.009

+1

-30.000

+1

-30.000

+1

~-30.000

+1

-30.000

+1

-30.000

+1

-30.000

+1

-30.000

+1

-30.000

+1

-30.000

+1

-30.000

+1

-30.000

+1

-30.000

-+1

-30.000

+1

-30.000

+1

-30.000

+1

-30.000

+1

-30.000

+1

-30.000




HP 8921A Performance Test Record

" RF Gen Harmonics at +1 dBm Table (continued)

Level RF Harmonic Harmonic
(dBm) (MHz) | Number Limits (dBe)

Upper Actual
-30.000
-30.000
-30.000

-30.000

-30.000
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_ 4-194  Calibration.

RF Gen Harmonics at —4 dBm Table

Level

(dBm)

RF Freq
(MHz)

Frequency
(MHz)

Harmonic Limits

(dBec)

Upper

Actual

-30.000

-30.000

-30.000

~30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000

-30.000




' RF Gen Harmonics at —4 dBm Table (continued) |’

HP 8921A Performance Test Record

Level

(dBm)

RF Freq
(MHz)

Frequency
(MHz)

Harmonic Limits

(dBc)

Upper

Actual

-30.000

-30.000

-30.000

-30.000

RF Gen Half-Harmonics at +1 dBm Table

Level

(dBm)

RF
(MHz)

Half

Half-Harmonic
Limits (dBc)

Frequency
(MHz)

Upper

Actual

+1

501

250.5

-60.000

+1

850

425

-60.000

+1

1600

500

-60.000

RF Gen Half-Harmonics at —4 dBm Table

Level

{dBm)

RF

Half

Half-Harmonie
Limits (dBc)

Frequency
(MHz)

Upper

Actual

-4

250.5

-60.000

-4

425

-60.000

-4

500

-60.000
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RF Gen Spurious Spectral Purity
‘Performance Test 12

RF Gen Spurious Signal at +1 dBm Table

Spurious Signal at
Spur RF | Spur Freq|+1 dBm Limits (dBc)
Source |(MHz)| (MHz)

Upper Actual

3/2 Mixer | 242 274 -60.000

3/2 Mixer | 247 259 ~60.000

_';4-196 ‘Calibration
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RF Gen Spurious Signal at — 4 dBm Table

Spur
Source

RF
(MHz

)

Spur Freq
(MHz)

Spurious Signal at
—4 dBm Limits (dBc

Upper Actual

Supply

100

100.03

-60.000

Supply

400

400.03

-60.000

Supply

501

501.03

-60.000

Supply

1000

099.97

-60.000

Supply

100

03

-60.000

RF Feedthru

1

-60.000

LO Feedthru

1

-60.000

RF Feedthru

11

-60.000

RF Feedthru

21

-60.000

RF Feedthru

41

-60.000

RF Feedthru

61

-60.000

RF Feedthru

81

-60.000

RF Feedthra

91

-60.000

RF Feedthru

-60.000

RF Feedthru

-60.000

RE Feedthru

-60.000

3/2 Mixer

-60.000

3/2 Mixer

-60.000

4/3 Mixer

-60.000

4/3 Mixer

-60.000

5/4 Mixer

-60.000 |

5/4 Mixer

-60.000

5/4 Mixer

-60.000

5/4 Mixer

-60.000

5/4 Mixer

-60.000

5/4 Mixer

-60.000

Ref 10 MHz

-60.000
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HP 8921A Performance Test Record

RF Gen Spurious Signal at — 4 dBm Table (continued)

Spwrious Signal at
Spur RF |Spur Freq|—4 dBm Limits (dBc)
Source |(MHz)| (MHsz)

Upper Actual

Ref 200 kHz | 150 150.2 -60.000
Ref 200 kHz 149.8 -60.000
Ref 200 kHz 150.4 -60.000
Ref 200 kHz 149.6 -60.000
Ref 200 kHz 150.6 -60.000
Reference 149.4 -60.000
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HP 8921A Peﬂormance Test Record

AF Gen AC Level Accuracy
Performance Test 13

AF Gen AC Level Accuracy Table

Measured AC Level Accurac
Frequency | Level Limits (mV)
(Hz) (mV)

Lower | Upper | Actual
25000 4000 | 3885.000|4115.000

25000 700 682.500| 717.500

25000 75 70.000| &0.000

10000 3885.000 [ 4115.000
10000 682.500] 717.500
10000 70.0600| 80.000
1000 3885.000| 4115.000
1000 682.500| 717.500
1000 70.000( 80.000

100 3885.000 (4115.000

160 682.500| 717.500
100 70.000| 80.000
25000 3885.000 [ 4115.000
25000 682.500] 717.500

25000 70.0007 80.000
10000 3885.000] 4115.000
10000 682.500] 717.500
10000 70.000| 80.000
1000 3885.000(4115.000

1000 682.500] 717.500
1000 70.0001 80.000
100 3885.00014115.000
100 682,500 717.500
[ 100 70.000| 80.000

LS I S () S I S N SR G R L R T
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WP 8921A Performance Test Record

| AF Gen DC Level Accuracy
Performance Test 14

AF Gen DC Level Accuracy Table

Measured DC Level Accuracy
AFGen | Level Limits {mV)
' (mV)

Lower | Upper Actual

4000 | 3820.000| 4180.000
1000 | 925.000 | 1075.000
4000 | 3820.000 | 4180.000
1000 | 925.000|1075.000
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HP 8921A Performance Test Record

AF Gen Residual Distortion
Performance Test 15

AF Gen Residual Distortion Table

Measured Residual
AFGen | Frequency | Level Distortion (%)
(Hz) (mV)

Lower { Upper | Actual

25000 4000 | 0.000 |.125
25000 2000 | 0.000 |.125
25000 200 [0.000 }.125
10000 4000 | 0.000 |.125
10000 2000 |0.000 |.125

10000 200 |0.000 |.125
1000 4000 |0.000 |.125
1000 2000 |0.000 |.125

1000 200 [0.000 |.125
100 4000 (0.060 |.125
100 20006 [0.000 |.125
100 200 | 0.000 |.125
25000 4000 |0.060 |.125
25000 2000 |0.000 |.125
25000 200 [0.000 |.125
10000 4000 |0.000 |.125

10000 2000 |0.000 |.125
10000 200 10.000 |.125
1000 4000 |0.000 |.125
1000 2000 | 0.000 [.125
1000 200 [0.000 |.125
100 4000 (0.000 t.125

100 2000 [0.000 }.125
100 200 |0.000 }.125

B | B2 | R | B R | BRSO R

Calibration 4-201




HP 8921A Performance Test Record

AF Gen Frequency Accuracy
Performance Test 16

_ 4-202 Calibration

AF Gen Frequency Accuracy Table

AFGen

Frequency
(Hz)

Measured Frequency (Hz)

Lower

Upper

Actual

25000

24993.750

25006.250

10000

9997.500

10002.500

5000

4998.750

5001.250

2000

1999.500

2000.500

1000

999.750

1000.250

500

499.875

500.125

200

199.950

200.050

100

99.975

100.025

50

49.988

50.012

[y

20

19.995

20.005

24993.750

25006.250

3997.500

10002.500

4998.750

5001.250

1999.500

2000.500

999.750

1000.250

499.875

500.125

199.950

200.050

99.975

100.025

49.988

50.012

2
2
2
2
2
2
2
2
2
2

19.995

20.005




HP 8921A Performance Test Record

AF Analyzer AC Voltage Accuracy
Performance Test 17

AF Analyzer AC Voltage Accuracy Table

AC Voltage Accuracy
Frequency | Level Limits (mV)
(Hz) (mV)

Lower | Upper |Actual

15000 5000 | 4849.85015150.150

2000 5000 | 4849.8507 5150.150
200 5000 | 4849.850 ¢ 5150.150

20 5000 | 4849.8505150.150
200 484.850( 515.150
300 484,850 515.150

200 484.850( 515.150
500 484.850( 515.150

a0 48.350| 51.650

50 48.350 51.650

50 48.350( 51.650

50 48.350 51.650
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HP 8921A Performance Test Record

AF Analyzer Residual Noise
Performance Test 18

AF Analyzer Residual Noise Table

Residual Noise (¢V)

Upper Actual
150
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HP 8921A Performance Test Record

AF Analyzer Distortion, SINAD and SNR Accuracy
Performance

Test 19

AF Analyzer Distortion and SINAD Accuracy

Distortion (%) ang

Harmonic | Harmonic | Measurement SINAD (dB)

Frequency | Level(V) Type Accaracy Limits
{kHz)

Lower | Upper | Actual

Distortion 8.856|11.144

SINAD 19.043 | 21.043

Distortion 8.856(11.144
1 SINAD 19.043|21.043
.01 Distortion 890 1.120

01 SINAD 39.000{41.000
01 Distortion 89071 1.120
01 SINAD 39.000]41.000
005 Distortion 445|560
005 SINAD 45.021147.021

.005 Distortion 4451 560

.005 SINAD 45.021147.021

SNR (Signal to Noise Ratio)

SNR dB
Harmonic | Harmonic | Measurement Accwracy Limits

Frequency | Level{ V Type
(I(clI-Iz) ! W P Lower | Upper | Actual

2 . SNR 19.006 | 21.000
2 . SNR 39.000741.000
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HP 8921A Performance Test Record

AF Analyzer DC Level Accuracy
Performance Test 20

AF Analyzer DC Voltage Accuracy

DC Voltage
Level Limits (mV)
(mV)

Lower | Upper |Actual

5000 | 4905.000} 5095.000
500 450.0007 550.000

AF Analyzer Frequency Accuracy to 100 kHz
Performance Test 21

AF Analyzer Frequency Accuracy to 100 kHz

HP 3902A
Frequency Counter Limits (Hz)
(Hz)

Lower Upper |Actual
20 18.996 21.004
100 98.980 101.020
1000 998.800 | 1001.200
10000 9997 10003

100060 99979 100021
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HP 8921A Performance Test Record

AF Analyzer Frequency Accuracy at 400 kHz
Performance Test 22

AF Analyzer Freq Acc at 400 kHz Table

Frequency Accuracy at 400 kHz
(kHz)

Lower | Upper Actual

399.920 | 400.080

Oscilloscope
Performance Test 23

Oscilloscope Amplitude Accuracy Table

Amplitude
Frequency | Level Limits (V)
(kHz) (V)

Lower | Upper | Actual
1 5 |6.765 | 7.377

10 5 |6.76h | 7.377

50 5 15.000 {10.000
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HP 8921A Performance Test Record

RF Analyzer Level Accuracy
Performance Test 24

RF Analyzer Level Accuracy Table

Level Accuracy
Power Limits (mW)

Lower | Upper | Actual

474 1526
180 (211
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HP 8921A Performance Test Record

RF Analyzer FM Accuracy
. Performance Test 28

RF Analyzer FM Accuracy Table

Deviation | Rate | FM Accuracy Limits (kHz)
{kHz) (Hz)

Lower | Upper| Actual

50 960 1.040
H60( 1.040

S60( 1.040

9.600|10.400
9.600 ) 10.400

9.600)10.400

4.600 | 10.400
9.600 | 10.400

9.600]10.400

16.320 | 17.680
16.320 | 17.680
16.320 | 17.680
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HP 8920A

Audio Source Specifications

(These specifications apply to both internal sources)

Frequency

Range: dc to 25 kHz
Accuracy: 0.025% of setting

Resolution: 0.1 Hz

Output Level
Range: 0.1 mV to 4 Vrms
Maximum Output Current: 20 mA peak
Output Impedance: <1Q (1 kHz)
Accuracy: +2% of setting plus resolution

Residual Distortion: 0.125%; for tones 20 Hz to 25 kHz in an 80 kHz BW (THD plus noise,
amplitude >200 mVrms)

Resolution:
Level <0.01 V: £50 uV
Level <0.1 V: .65 mV
Level <1 V:+5 mV
Level < 10 V: £50 mV
Offset in DC Coupled Mode: <50 mV
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HP 8921A Performance Test Record

RF Analyzer Residual FM

Performance Test 31

RF Analyzer Residual FM Table

Residual FM (Hz)




HP 8921A Performance Test Record

" RF Analyzer SSB Demodulation
Performance Test 32

S$SB Distortion Table

RF Generator

RF Generator

Frequency (MHz) | Amplitude (dBm)

RF Analyzer
Frequency {MHz)

Measured
Distortion (%)

Upper Limit | Actual

-19

122.001

3

—33

122.001

—19

620.001

-33

620.001

-19

900.001

-33

500.001

SSB Flatness Table

RF Analyzer
Frequency (MHz)

Andio Analyzer
Reading (dBv)

$SB Flatness (dB)

Limit

Actual

501.001

+3

501.010

+3

501.050

+3

501.070

+3
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HP 8921A Performance Test Record

Spectrum Analyzer image Rejection
Performance Test 33

Image Rejection Table

Signal Generator | UUT Spectrum Analyzer | Measure Image
Frequency (MHz) | Center Frequency (MHz) Response (dB)
{image) (signal)

Upper Limit | Actaal

613.0 —-b0
873.6 -50

883.6 : —50
1023.6 =50

1000.0 -5

576.4 50

7710 —-b0
319.02 —50

Residual Response Analyzer

Measured Residual
UUT Spectrum Analyzer | Response {dBm)
Center Frequency (MHz)

Upper Limit | Actual
5.534 =70
10.0 —70

20.0

21.4
107.126
164.28

257.139

271.4

347.607
500.0
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Specifications

Specifications describe the Test Set’s warranted performance and are valid over the erftire
operating/environmental range unless otherwise noted. '

Specifications for each Test Set (HP 8920A, 89208, 8921A) are listed seperately.

Supplemental Characteristics are intended to provide additional information useful m
applying the instrument by giving typical, but non-warranted performance parameters. These
characteristics are shown in italics and are sometimes labeled “typical”,. fusable to”, or

“nominal”.




HP 8320A

HP 8920A

Signal Generator Specifications

RF Frequency

Range: 250 klz to 1 GHz
Accuracy and Stability: Same as reference oscillator £0.015 Hz

Switching Speed: < 150 ms to within 100 Hz of carrier frequency
Resolution; 1 Hz

Output
RF IN/OUT Connector:
Standard:

Level Range: —137 to ~19 dBm into 509
Level Accuracy:

+1.8 dB (level > —127 dBm) (typical £1.0 dB for all levels)
Reverse Power:

60 W continuous

. 100 W {for 10 seconds/minute

Option 007:

Level Range: ~137 to —5 dBm into 502
Reverse Power:

24 W continuous

4.0 W for 10 seconds/minute

Option 008:

Level Range: —137 to —9 dBm into 509
Reverse Power:

6.0 W continuous

10 W for 10 seconds/minute

DUPLEX OUT Connector:

Leve] Range: —127 to +7 dBm into 508
Level Accuracy: £1.5 dB (typical £1.0 dB for all levels)
Reverse Power: 200 mW maximum

SWR:

RF IN/OUT: <1.5:1
DUPLEX OUT: <2.0:1 (level <~4 dBm}

Resolution: 0.1 dB
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HP 8920A Signal Generator Specifications

Spectral Purity
- -Spurious Signals:

For <1 dBm output level at DUPLEX OUT or <—25 dBm output level at RF IN/OUT:

Harmonics: <—30 dBc
Non-Harmonic Spurious: <-60 dBc (at >5 kHz offset from carrier)

Residual FM (rms, CCITT):

Frequency Range HP 8920A | HP 8920A Opt. 050
Standard or HP 8920D

250 kHz < f. < 249 MHz | < 20 Hz < 7Hz
949 MHz < f. < 501 MHz | < 10 Hz < 4 Hz
501 MHz < f. < 1000 MHz | < 20 Hz <7 Hz

SSB Phase Noise:

Offset HP 8920A | HP 8920A Opt. 050
(1 GHz carrier) Standard or HP 8920D

>20 kHz <—110 dBc/Hz| <—116 dBc/H:

FM
FM Deviation:

Rates >25 Hz
100 kHz: for f. from 0.25 to < 249 MHz
50 kHz: for f, from 249 to < 501 MHz
100 kHz: for f. from 501 to 1000 MHz
FM not specified for ({, minus FM dev.) <250 kHz

FM Rate:

1 klz reference:
Internal: DC to 25 kHz (1 dB BW)
External, AC Coupled: 20 Hz to 75 kHz (typical 3 dB BW)
External, DC Coupled: dc¢ to 75 kHz (typical 3 dB BW)

- FM Accuracy:

<10 kHz dev, 1 kHz rate:

+7.5% of setting £50 Hz

+3.5% of setting +50 Hz (with HP 8920A Option 050 or HP 8920D)
>10 kHz dev, 1 kHz rate:

+7.5% of setting +£500 Hz

+3.5% of setting £500 Hz {with HP 8920A Option 050 or HP 8920D)
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Signal Generator Specifications

FM Distortion:

THD + Noise, 0.3 to 3 kHz BW:
<1.0% at >4 kHz deviation and 1 kIIz rate

HP 8920A

<0.5% at >4 kHz deviation and 1 kHz rate (HP 8920A Option 050 or HP 8920D)

Center Frequency Accuracy in DC FM Mode:

External source impedance <1 k{2
4500 Hz (after DCTFM zero) (typical £50 Hz)

Ext. Mod. Input Impedance: 60012 nominal
Resolution:

50 H: for <10 kHz deviation

300 H: for 2 10 kH: deviation

AM
Frequency Range: 1.5 to 1000 MHz (usable to 250 kHz)
AM Depth:

For RF IN/OUT levels <—25 dBm or DUPLEX OUT levels <+1 dBm
0 to 90% (usable to 99%) |
0 to 70% (usable to 99%) (HP 8920A Option 050 or HP 8920D)

AM Rate: 20 Hz to 25 kHz (3 dB bandwidth)
AM Accuracy:

<10% AM: £5% of setting £1.0% AM at 1 kHz rate
>10% AM: £5% of setting £1.5% AM at 1 kHz rate

AM Distortion:

THD+Noise, 0.3 to 3 kHz BW:
<2% at 1 kHz rate, <30% AM
<3% at 1 kHz rate, <90% AM

Ext. Mod. Input Impedance: 60052 nominal
Restidual AM: <0.1% in a 50 Hz to 15 kHz BW
Resolution:

0.05% AM for 0 to 10% AM

0.5% AM for 10 to 100% AM

TDMA Signal Generator
(HP 8920D or 8920A with Option 050 and HP 832014A)

Frequency Range: 824 MHz to 894 MHz
Output Level Range:
RF In/Out: —22 dBm to —127 dBm
Duplex Out: +4 dBm to —127 dBm
Residual Error Vector Magnitude: <3.0%
Residual Phase Error: <2.6°
Residual Magnitude Error: <2.6%
IQ Origin Offset: <—230 dBc within 15°C of last calibration
Frequency Error: 44 Iz plus reference
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HP 8920A

Audio Source Specifications

(These specifications apply to both internal sources)

Frequency

Range: dc to 25 kHz
Accuracy: 0.025% of setting

Resolution: 0.1 Hz

Output Level
Range: 0.1 mV to 4 Vrms
Maximum Output Current: 20 mA peak
Output Impedance: <1Q (1 kHz)
Accuracy: +2% of setting plus resolution

Residual Distortion: 0.125%; for tones 20 Hz to 25 kHz in an 80 kHz BW (THD plus noise,
amplitude >200 mVrms)

Resolution:
Level <0.01 V: £50 uV
Level <0.1 V: .65 mV
Level <1 V:+5 mV
Level < 10 V: £50 mV
Offset in DC Coupled Mode: <50 mV
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HP 8920A

RF Analyzer Specifications

RF Power Measurement
Standard

Frequency Range: 400 kHz to 1 GHz
Measurement Range:

| mW to 60 W continuous

100 W for 10 seconds/minute (measured at RF IN/OUT connecto
Accuracy: £10% of reading +1 mW 1
SWR: «<1.5:1

Resolution:
Power <10 W: 1 mW
Power 210 W: 10 mW

Option 007

Frequency Range: 400 kHz to 1 GHz
Measurement Range:

40 pW to 2.4 W continuous

4.0 W for 10 seconds/minute
Accuracy: £10% of reading £40 pW
SWR: < 1.5:1

Resolution:
P < 400mW: J0uW
P> 400mW: {00 p W

Option 008

Frequency Range: 400 kllz to 1 GHz
Measurement Range:

0.1 mW to 6 W continnous

10 W for 10 seconds/minute
Accuracy: £10% of reading £0.1 mW
SWR: < 1.5:1

Resolution:
P< i W:01mW
P>1W:1.0mW
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HP 8920A RF Analyzer Specifications

RF Frequency Measurement
© Measurement Range: 400 klIz to 1 GHz 6
Level Range:

RF IN/OUT:
Standard:
1 mW to 60 W continuous
100 W for 10 seconds/minute
Option 007: .
40 pW to 2.4 W continuous
4,0 W for 10 seconds/minute
Option 008:
0.1 mW to 6 W continuous
10 W for 10 seconds/minute
ANT IN: —36 dBm to +20 dBm

Accuracy: +1 Hz plus timebase accuracy

Frequency Resolution: | Hz

FM Measurement

Frequency Range: 5 MHz to 1 GHz (usable to 400 kHz)
Deviation: 20 Hz to 75 kHz

Sensitivity: 2 4V (15 kHz IF BW, High Sensitivity Mode, 0.3 to 3 kHz BW) (typical <1 pV
(12 dB SINAD, f. >10 MHz))

" Accuracy: +4% of reading plus residual FM and noise contribution (20 Hz to 25 kHz rates,
~ deviation <25 kHz)

- Bandwidth: 2 Hz to 70 kHz (3 dB) DCFM measurements also available
; THD+Noise: <1% for >5 kHz deviation and 1 kHz rate in a 0.3 to 3 kHz BW
- Input Level Range for Specified Accuracy:

Standard:
~18 to +50 dBm at RF IN/OUT (0.016 mW to 100 W)
—50 to +14 dBm at ANT IN
Option 007:
—32 10 36 dBm at RF IN/OUT (0.63 uW to 4.0 W)
Option 008: .
—28 t0 40 dBm at RF IN/OUT (1.6 pW to 10 W)

" Residual FM and Noise:

0.3 to 3 kHz, rms:
< 20 Hz
< 7 Hz (HP 8920A Option 050 or HP 8920D)

Resolution:
f<10kHz I Hz
f>10 kHz 10 Hz
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RF Analyzer Specifications HP 8920A

AM Measurement

Frequency Range: 10 MHz to 1 GHz (usable to 400 kHz)
Depth: 0 to 95% .
Accuracy: £5% of reading +1.5% AM (50 Hz to 10 kHz rates, IIlOdllchthIl <80%)"
THD+Noise: <2% rms for modulation <80% AM (1 kHz rate in a 0. 3 to 3 kHz BW)
Input Level for Specified Accuracy (levels in PEP):

Standard:
—18 to +50 dBm at RF IN/OUT (0.016 mW to 100 W)
~50 to +14 dBm at ANT IN
Option 007:
—32 to 36 dBm at RF IN/OUT (0.63 W to 4.0 W)
Option 008:
—28 to 40 dBm at RF IN/OUT (1.6 pW to 10 W)

Residual AM: <0.2% in 2 0.3 to 3 kHz BW
Resolution: 0.1%

SSB Measurement
Frequency Range: 400 kHz to 1 GHz
Bandwidth (3 dB): 20 Hz to 70 kHz
Distortion and Noeise: <3% at 1 kHz rate in a 0.3 to 3 kHz BW

TDMA Analyzer
(HP 8920D or 8920A with Option 050 and HP 83201A)

Frequency Range: 824 MHz to 894 MHz
Input Level Range:
R¥ In/Out: 1 mW to 60W (0 to +47.8 dBm)
Antenna: —36 to +17 dBm
Input Frequency Setting Error: 1 kHz
RX DSP Level Setting Range: —23 to 0 dB full scale
Residual Error Vector Magnitude: <1.3%
Error Vector Magnitude Measurement Accuraey: +0.4% plus 2% of reading
Residual Phase Error: <1.0°
Residual Magnitude Error: <0.9%
I/Q Origin Offset Accuracy: +0.5 dB for values to —40 dBc
Frequency Error Accuracy: +2.5 Hz plus timebase accuracy
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HP 8920A

AF Analyzer Specifications

Frequency Measurement

Measurement Range: 20 Hz to 400 kHz
Accuracy: £0.02% plus resolution plus timebase accuracy
External Input: 20 mV to 30 Vrms

Resolution:
7<10 kHz: 0.01 Hz
f<100 kHz: 0.1 Hz
f>100 kHz: 1 Hz

AC Voltage Measurement

Measurement Range: 0 to 30 Vrms
. Accuracy: 3% of reading (20 Hz to 15 kHz, inputs >1 mV)
" Residual Noise: 150 'V (15kHz BW)

8 dB Bandwidth: Typically 2 Hz to 100 kHz
- Nominal Input Impedance: switchable between 1 M2 in parallel with 95 pF, and 60052
floating .
Resolution:
4 digits for inputs > 100 mV
3 digits for inputs <100 mV

DC Voltage Measurement

Voltage Range: 100 mV to 42 V
- Accuracy: +1.0% of reading plus DC offset
- DC Offset: +45 mV
. Resolution: 1 mV

Distortion Measurement

. Fundamental Frequency: 1 kHz 45 Hz
Optional Frequency Range: 300 Hz to 10 kHz +5% (Option 019)
Input Level Range: 30 mV to 30 Vrms
- Display Range: 0.1% to 100%
" Accuracy:
+1 dB (0.5 to 100% distortion) for tones from 300 to 1500 Hz measured with the
15 kHz LPF
+1.5 dB (1.5 to 100% distortion) for tones from 300 Hz to 10 kHz measured with the -
. >99 kHz LPF
" Residual THD+ Noise:
—60 dBc or 150 uV, whichever is greater, for tones from 300 to 1500 Hz measured with
the 15 kHz LPF
—57 dBc or 450 pV, whichever is greater, for tones from 300 Hz to 10 kHz measured with
- the >99 kHz LPF
" Resolution: 0.1% Distortion
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AF Analyzer Specifications HP 8920A

SINAD Measurement

Fundamental Frequency: 1 kHz +5 Hz
Optional Frequency Range: 300 Hz to 10 kHz 5% (Option 019)
Input Level Range: 30 mV to 30 Vrms
Display Range: 0 to 60 dB
Accuracy:
+1 dB (0 to 46 dB SINAD) for tones from 300 to 1500 Hz measured with the
15 kHz LPF :
+1.5 dB (0 to 36 dB SINAD) for tones from 300 Hz to 10 kHz measured with the
>99 kHz LPF :
Residual THD+ Noise: i '
—60 dB or 150 pV. whichever is greater, for tones from 300 to 1500 Hz measured with the
15 kHz LPF :
—57 dBc or 450 pV, whichever is greater, for tones from 300 Hz to 10 kHz measured with
the >99 kHz LPF '
Resolution: 0.01 dB

Audio Filters

Standard

< 20 Hz HPF

50 flz HPF

300 Hz HPF

300 Hz LPF

3 kHz LPIF

15 kHz LPF

> 99 kHz LPF

750 ps de-emphasis

1 kHz notch
Optional

(-Message

CCITT

400 Hz HPF

4 kHz BPF

6 kHz BPF

300 Hz to 10 kHz (variable, option 019)

Audio Detectors:

RMS, RMS*SQRT2, Pk+, Pk—, Pk+hold, Pk—hold, Pk+/2, Pk£/2 hold, Pk+max,
Pk+maxhold

Specifications




HP 8920A

Oscilloscope Specifications
Frequency Range: 2 Hz to 50 kHz (3 dB BW)
. Scale/Division: 10 mV to 10 V
. Amplitude Accuracy: +1.5% of reading £0.1 division. (20 Hz to 10 kHz)
| Time/Division: 1 psec to 200 msec
3 dB Bandundth: Typically > 100 kHz
Internal DC Offset: <0.1 div (=50 pV/div sensitivity)
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HP 8920A

. Spectrum Analyzer Specifications (Option 102)

Frequency

Frequency Range: 400 kHz to 1 GHz
Frequency Span/Resolution Bandwidth (coupled):

Span Bandwidth
< 50 kHz 300 Hz
< 200 kHz 1 kHz
< 1.5 MHz 3 kHz
<
z

18 MHz 30 kHz
18 MHz 300 kHz
Full span

Display: Log with 10 dB/div, 2 dB/div, or 1 dB/div

Display Range: 80 dB

Reference Level Range: 450 to —50 dBm |
Residual Responses: <—70 dBm (no input signal, 0 dB attenuation) |
Image Rejection: >50 dB |

Non-harmonic Spurious Responses: > 70 dB (for input signals <—30 dBm)

Level Accuracy: +2.5 dB 1

Disployed Average Noise Level: <—114 dBm for < 50 kHz spans i
. Loy Scale Linearity: £2 dB (for input levels < ~30 dBm or 60 dB mnge)

Tracking Generator
(Included with Option 102)

Frequency Range: 400 kllz to 1 GHz _
Frequency Offset: Frequency span endpoints + frequency offset cannot be < 400 kHz or
> 1 GHz

Output Level Range: Same as signal generator
Sweep Modes: Normal and inverted
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HP 8920A Spectrum Analyzer Specifications

Adjacent Channel Power
(Included with Option 102)

Relative Measurements:
Level Range:
Antenna In: —40 dBm to +20 dBm
RF /Input: 0.16 mW (—8 dBm) to 60 W (47.8 dBm) continuous; or up to 100 mW
(50 dBm) for 10 seconds/minute '
Dynamic Range: Typical values for channel offsets

Channel Resolution Dynamic
Offset Bandwidth Range

12.5 kHz 8.5 kHz — 65 dBc
20 kHz 14 kHz - 68 dBc
25 kHz 16 kHz — 68 dBe
30 kHz 16 kHz — 68 dBe
60 kH: 30 kH: — 65 dBc

Relative Accuracy: +£2.0 dB
Absolute Level Measurements: :
Level: Results of absolute power in Watts or dBm are met by adding the ACP ratio from

the spectrum analyzer to the carrier power from the input section RF power detector.

Level Range:
Antenna: Not applicable
RF/Input: 1 mW (0 dBm) to 60 W (47.8 dBm) continuous; or up to 100 W (50 dBm)
for 10 seconds/minute
Dynamic Range: Typical values for channel offsets

Channel Resolution Dynamic
Offset Bandwidih Range

12.5 kHrx 8.5 kHz - 65 dBc
20kH: 14 kHz — 68 dBc
26 kHz 16 kHz — 68 dBc¢
SO kFHz - 16 kHz — 68 dBe
60 kH: 30 kHz — 65 dBc

Absolute Accuracy: RF power measurement accuracy for absolute in-channel pbwer: (for
inputs > 200 mW): £10% of reading +1 mW (in dB) plus ACP relative accuracy of

+2.0dB
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HP 8920A

Signaling (Option 004)
Capability for generating and analyzing the following formats:

CDCSS, DTMF, 1 TONE, 2 TONE, 5/6 TONE SEQUENTIAL, RPC1,
CCITT, CCIR, ZVEL DZVEL GOLAY, EEA, AMPS/EAMPS/NAMPS
JTACS/NTACS, NMT-450, NMT-900, LTR®1 EDACS™ MPT 1327,
dual-mode

LTR® is a registered trademark of the E. F. Johnson Company; EDACS
Ericsson/GE.

! over 15° to 35°C for analyzing

A General Purpose Function Generator with the following waveforms is i

POCSAG, EIA,
TACS/ETACS,
and TDMA °

™ is a trademark of

ncluded: sine, square,

triangle, ramp, de, Gaussian white noise, uniform white noise.

Frequency Range and Level: Same as audio source

DC Current Meter (Option 103)
Measurement Range: 0 to 10 A (usable to 20 A)

Accuracy: The greater of 10% of reading after zeroing or 30 mA (level

5 > 100 mA)

Remote Programming (Option 103)

HP-IB: Hewlett-Packard’s implementation of IEEE Standard 488.2

Functions Implemented: SH1, AH1, T6, L4, SR1, RL1, LE0, TEO, PP
C11, E2

RS-232: Six-wire RJ-11 connector provides two three-wire serial ports
out {no hardware handshake capability}.

Baud Rates: 150, 300, 600, 1200, 2400, 4800, 9600, and 19200 Hz

Parallel (Centronics) connector: A standard 25-pin, sub-min D female

right-angle adapter is included. NOTE: Retrofittable only for HP 8920

number prefix of 3501 and greater.

), DC1, DT, C4,

for serial data in and

conitnector with
A units with serial
1
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HP 8920A

Reference Oscillator Specifications

TCXO (Standard)

| Temperature: 1 ppm (0 to +55°C)

- Aging: < 2 ppm/yeé,r

. Warm-up Time: < 30 seconds to be within £2 ppm of final frequency

OCXO (Option 001)
~ Temperature: 0.05 ppm (0 to +55°C)
Aging: < 0.5 ppm/year (< 1 ppm in first year)
) Warm-up Time: < 13 minutes to be within £0.1 ppm of final frequency

Rear Panel BNC connectors:

Input Frequency: 1,2,5,10 MHz
Input Level: > 0.15 Vrms
Qutput Frequency: 10 MHz
Qutput Level: > 0.5 Vrms

1 Electrostatic Discharges te the 10 MHz Ref Input port of 0.5 kV or above
may cause degradation of performance, requiring operator intervention.
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HP 8920A

Save/Recall Registers

Approximately 128 kilobytes RAM available for non-volatile save/recall of settings. This

typically will allow you to save >100 sets of instrument settings, dependi

information saved. Additional save/recall storage memory can be added
005,

ng on the type of
by ordering Option

General Specifications
Size: 7.0 H x 13 W x 19 inches (188 H x 330 W x 456 D mm)
Weight: 35 1bs (17.1 kg) fully optioned
CRT Size: 7 x 10 cm
Operating Temperature: 0 to +55°C
Storage Temperature: —55 to +75°C
Power:
AC: 100 to 240 V, 48 to 440 Hz, nominelly 80 walls
DC: 11 to 28 V, nominally 120 watts
Leakage: At Signal Generator output frequency and level <— 40 dBm, typ

ical leakage zs <05

1 Vinduced in a resonant dipole antenna 1 inch from any surface except the rear panel. This
corresponds to approzimately 0.05 uV when measured with a 25-mm, twotturn loop. Spurious

leakage levels are typically < 1 'V in a resonant dipole antenna.

Specifications 5-17
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HP 8920B

HP 8920B

Signal Generator Specifications

RF Frequency

Range: 250 kHz to 1 GHz
Accuracy and Stability: Same as reference oscillator £0.015 Hz

Switching Speed: <150 ms to within 100 Hz of carrier frequency
Resolution: 1 H:

Output
RF IN/OUT Connector:

Standard:

Level Range: —137 to -~19 dBm into 509
Level Accuracy:

+1.2 dB (level > —127 dBm) (typical 1.0 dB for all levels)
Reverse Power:

60 W continuous

100 W for 10 seconds/minute

Option 007:

Level Range: —137 to —5 dBm into 5082
Reverse Power:

2.4 W continuous

4.0 W for 10 seconds/minute

DUPLEX OUT Connector:

Level Range: —127 to +7 dBm into 509
Level Accuracy: £1.0 dB
Reverse Power: 200 mW maximum

SWR:

RF IN/OUT: <1.5:1
DUPLEX OUT: <2.0:1 (level <-4 dBm)

Resolution: 0.1 dB

3 Specifications 5-19




HP 8920B Signal Generator Specifications

Spectral Purity o

~ Spurious Signals:

For <1 dBm output level at DUPLEX OUT or <—25 dBm output level at RF IN/OUT:

Harmonics: <~30 dBc
Non-Harmonic Spurious: <—60 dBc (at >5 kHz offset from carrier)

" Residual FM (rms, CCITT):

- <7 Hz for 250 kHz < {, < 249 MHz
<4 Hz for 249 MHz < {. <« 501 MHz
<7 Hz for 501 MHz < {. < 1000 MHz

* $SB Phase Noise:
>20 kHz Offset (1 GHz carrier): <—116 dBc/Hz
FM
FM Deviation:
Rates >25 Hz
100 kHz: for f. from 0.25 to < 249 MHz
50 kHz: for f, from 249 to < 501 MHz

100 kHz: for f, from 501 to 1000 MHz
FM not specified for (f. minus FM dev.) <250 kHz

FM Rate:

1 kHz reference:
Internal: DC to 25 kHz (1 dB BW)
External, AC' Coupled: 20 Hz to 75 kHz (typical 3 dB BW)
External, DC Coupled: dc to 75 kHz (typical 3 dB BW)

" FM Accuracy:

<10 kHz dev, 1 kHz rate:
+3.5% of setting +50 Hz

>10 kHz dev, 1 kHz rate:
+3.5% of setting £500 Hz

520 Specifications




Signal Generator Specifications HP 8920B

FM Distortion;

THD + Noise, 0.3 to 3 kHz BW:
<0.5% at >4 kHz deviation and 1 kHz rate

Center Frequeney Accuracy in DC FM Mode:

External source impedance <1 k{):
+500 Hz (after DCFM zero) (typicel £50 Hz)

Ert. Mod. Input Impedance: 6002 nominal
Resolution:

50 Iz for <10 kHz deviation

500 Hz for > 10 kHz deviation

AM

Frequency Range: 1.5 to 1000 MHz (usable to 250 kHz)
AM Depth:

For RF IN/OUT levels <—25 dBm or DUPLEX QUT levels <+1 d
0 to 90% (usable to 99% )
0 to 70% (usable to 99%) (HP 8920B Option 051)

AM Rate: 20 Hz to 25 kHz (3 dB bandwidth)
AM Accuracy:

<10% AM: 45% of setting £1.0% AM at 1 kHz rate
>10% AM: £5% of setting +£1.5% AM at 1 kHz rate

AM Distortion:

THD+ Noise, 0.3 to 3 kHz BW:
<2% at 1 kHz rate, <30% AM
<3% at 1 kHz rate, <90% AM

Ext. Mod. Input Impedance: 60052 nominal
Residual AM: <0.1% in @ 50 Hz to 15 kHz BW
Resolution:

0.05% AM for O to 10% AM

0.5% AM for 10 to 100% AM

TDMA Signal Generator
HP 89208 Option 500 (includes HP 83201B)

Frequency Range: 824 MHz to 894 MHz
Output Level Range:
RF In/Out: —22 to —127 dBm
Duplex Out: +4 to —127 dBm
Residual Error Vector Magnitude: <3.0%
Residual Phase Error: <2.6°
Residual Magnitude Error: <2.6%
IQ Origin Offset: <—30dBc within 15°C of last calibration
Frequency Error: +4 Hz plus reference error

Specifications 5-21




HP 8920B

‘Audio Source Specifications

(These specifications apply to both internal sources)

Frequency
Range: dc to 25 kHz
- Accuracy: 0.025% of setting

* Resolution: 0.1 Hz

Output Level
. Range: 0.1 mV to 4 Vrms
Maximum Output Current: 20 mA peak
" Qutput Impedance: <12 (1 kHz)
- Accuracy: +£2% of setting plus resolution

~ Residual Distortion: 0.125%; for tones 20 Hy/to 25 kHz in an 80 kHz BW (THD plus noise,
. amplitude >200 mVrms) : ‘

Resolution:
Level <0.01 V: £50 uV
Level <0.1 V: £.5 mV
Level <1 V: 26 mV
Level < 10 V: £50 mV
 Offset in DC Coupled Mode: <

/
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usmmm— Hewlett-Packard Company Fax 509/921-3991.
24001 East Mission Avenue
Liberty Lake, Washington 99019-9599
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Warning: This message is intended only for the nse of the individual or entity to whzch it iz addressed and
may contain information that is privileged, confidential, and exempt from disclosure under app]xcable

law, If you are not the intended reclplent you are h@reby notified that any use, dissemmatlon dtstnbutmn,
or copying of this communication is strictly prohibited. If you have received this commu nicahon in error,
please notify us imunediately by telephone, and return this orginal message to us at the above via'the 1, S
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‘ _ [@ HEWLETT'
‘ KAND
fsm——— Hevlett-Packard Company L

Spokane Division P

East 24001 Mission Avenue )

Liberty Lake, Washington 89018-8590

August 14, 1997
Jim Ansel

Hello Jim, here is the information I promised I would fax to you. Ihave mcluded a revised spec
table for the Audio Source section of the HP 8920B. Basically it states the rmumum step size
(Resoluuon) of the output level to be spec'ed in Peak levels for ac. The! pexformance tests are
using a digital voltmeter which is measuring in rms instead of peak. Fof ¢ xample :

Test 13 measurement 1 uses 25kHz at 4V. The spec for this is 3.885 for the lower lirhit and 4.115
for the upper limit. This is derived as follows. The Spec is stated as + 29{ of setting pliis
resolution of 50mV (peak). f

. Setting 4.0V
+ 2% .08V
Resolution B0 mV peak or 35 mV rms
Upper Spec 4.0 + .08 + .035 = 4,115 Vrms
Lower Spec 4.0 - .08 -.035 = 3.885 Vrms

1 hope this information is helpful. IfI can be of further assistance pleasef:f glve mea call

Jerry Richardson

Spokane Division

Customer Support Engineer
1-800-827-3848
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HP 8920B Specifications

| A_udio Source (both internal sources)
Specifications

- Frequency Range: dc to 25 kHz
Accuracy: 0.025% of setting
Resolution: 0.1 Hz

Output Level Range: 0.1 mV to 4 Vrms i
Maximum Output Current: 20 mA peal{ :
Output Impedance: < 1Q (1kHz) |
Accuracy: +2 % of setting plus resoiuf.lon‘ 1

Residual Distortion: (THD plus noise, amplitude »200
mVims) 0.125% ; 20 Hz to 25 kHzmanSOkHzBW

Resolution: ‘ .
Level < 0.01V; +50 uv!?

level< 0.1V: + .5 mV?

Level < 1 V: 4+ 5mV!

Level < 10V: + 50 mV? -
! Peak levels for ac I'M #. ff '—‘E‘ﬂ thwﬂﬂ_Dng
Offset in DC Coupled Mode: /50 mV s o

W E < Spge_: r@cwt i
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HP 89208

RF Analyzer Specifications

RF Power Measurement?!
Standard

Frequency Range: 400 kHz to 1 GHz
Measurement Range:

1 mW to 60 W continuous

100 W for 10 seconds/minute (measured at RF IN/OUT connecta
Accuracy: £5% of reading 40.01 mW (for temp 25° C £10° C)
Accuracy: £10% of reading for operating temperature range.
SWR: «<1.5:1

Resolution:
Power <10 W: 1 mW
Power > 10 W: 10 mW

Option 007

Frequency Range: 400 kHz to 1 GHz
Measurement Range:
40 pW to 2.4 W continuous
4.0 W for 10 seconds/minute
Accuracy: £5% of reading £400 nW (for temp 25° C £10° C)
SWR: < 1.5:1
Resolution:

P< 400 mW: JO0uW
P> 400 mW: 400 u W

RF Frequency Measurement
Measurement Range: 400 kHz to 1 GHz

Level Range:

RF IN/OUT:
Standard:
1 mW to 60 W continuous
100 W for 10 seconds/minute
Option 007:
40 W 1o 2.4 W continuous
4.0 W for 10 seconds/minute
ANT IN: —36 dBm to +20 dBm

Accuracy: 1 Hz plus timebase accuracy

Frequency Resolution: 1 Hz

1 To achieve the specified accuracy when measuring power at the RF IE/0UT por

the internal signal generator level must be 60 dB below the measured power
less than —20 dBm at the DUPLEXY port.
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HP 8920B RF Analyzer Specifications

FM Measurement
. Frequency Range: 5 MHz to 1 GHz (usable to 400 kHz)
Deviation: 20 Hz to 75 kHz

. Sensitivity: 2 4V (15 kHz IF BW, High Sensitivity Mode, 0.3 to 3 kHz BW) (typical <1 pV
. (12 dB SINAD, f. >10 MHz)}

. Accuracy: +4% of reading plus residual FM and noise contribution (20 Hz to 25 kHz rates,
- deviation <25 kHz)

Bandwidth: 2 Hz to 70 kHz (3 dB) DCFM measurements also available
~ THD+Noise: <1% for >5 kHz deviation and 1 kHz rate in a 0.3 to 3 kHz BW
| Input Level .Range for Specified Accuracy:

Standard:
—18 to +50 dBm at RF IN/OUT (0.016 mW to 100 W)
~50 to +14 dBm at ANT IN

Option 007:
—32 to 36 dBm at RF IN/OUT (0.63 uW to 4.0 W)

' Residual FM and Noise:

0.3 to 3 kHz, rms:
< 7 Hz

- Resolution:
f<i0kHz: 1 Hz
f>10kHz: 10 Hz

AM Measurement

5 Frequency Range 10 MHz to 1 GHz (usable to 400 kHz)

Depth: 0 to 95%

-+ Accaracy: £5% of reading £1.5% AM (50 Hz to 10 kHz rates, modulation <80%)
THD+Noise: <2% rms for modulation <80% AM (1 kHz rate in a 0.3 to 3 kHz BW)
Inpat Level for Specified Accuracy (levels in PEP):

Standard:
—18 to +50 dBm at RF IN/OUT (0.016 mW to 100 W)
- —50 to +14 dBm at ANT IN
* Option 007:
—32 to 36 dBm at RF IN/OUT (0.63 uW to 4.0 W)

. Residual AM: <0.2% in a 0.3 to 3 kHz BW
- Resolution: 0.1%
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RF Analyzer Specifications HP 8920B

SSB Measurement
Frequeney Range: 400 kHz to 1 GHz
Bandwidth (3 dB): 20 Hz to 70 kHz
Distortion and Noise: <3% at 1 kHz rate in a 0.3 to 3 kHz BW

TDMA Analyzer
HP 8920B Option 500 (includes HP 83201B)

Frequency Range: 824 MHz to 894 MHz
Input Level Range:
RF In/Out: 1ImW to 60W (0 to 47.8 dBm)
Antenna In: —36 to +17 dBm
Input Frequency Setting Error: 1kHz
RX DSP Level Setting Range: —23 to 0dB full scale
Residual Error Vector Magnitude: <1.3%
Error Vector Magnitude Measurement Aceuracy: +4% plus 2% of reading
Residual Phase Error: <1.0°
Residual Magnitude Error: <0.9%
I/Q Origin Offset Accuracy: £0.5 dB for values to —40 dBc
Frequency Error Accuracy: £2.5 Hz plus reference accuracy
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HP 8920B

- AF Analyzer Specifications

-+ Frequency Measurement

* Measurement Range: 20 Hz to 400 kHz
- Aceuracy: +0.02% plus resolution plus timebase accuracy
. External Input: 20 mV to 30 Vrms

. Resolution:
f<10 kHz: 0.01 Hz
f <100 kHz: 0.1 Hz
f>100 kHz: 1 Hz

AC Voltage Measurement

Measurement Range: 0 to 30 Vrms
' Accuracy: +3% of reading (20 Hz to 15 kHz, inputs >1 mV)
. Residual Noise: 150 pV (15 kHz BW)

8 dB Bandwidth: Typically 2 Hz o 100 kHz
. Nominal Input Impedance: switchable between 1 M2 in parallel with 95 pF, and 600£2
floating
. Resolution:
4 digits for inputs > 100 mV
3 digits for inputs <100 mV

Dc Voltage Measurement

; Voltage Range: 100 mV to 42 V

. Aceuaracy: +1.0% of reading plus DC offset
- DC Offset: £45 mV

- Resolution: 1 mV

Distortion Measurement

' Fundamental Frequency Range: 300 Hz to 10 kHz +5%
' Input Level Range: 30 mV to 30 Vrms
. Display Range: 0.1% to 100%
© Aceuracy:
+1 dB (0.5 to 100% distortion) for tones from 300 to 1500 Hz measured with the
15 kHz LPF
+1.5 dB (1.5 to 100% distortion) for tones from 300 Hz to 10 kHz measured with the
¢+ >99 kHz LPF
" . Residual THD+ Noise:
=60 dBcor 150 pV, whichever is greater, for tones from 300 to 1500 Iz measured with
the 15 kHz LPF
~57 dBc or 450 pV, whichever is greater, for tones from 300 Hz to 10 kHz measured with
. the >99 kHz LPF
. Resolution: 0.1% Distortion
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AF Analyzer Specifications HP 8920B

SINAD Measurement

Fundamental Frequency Range: 300 Hz to 10 kHz +5%

Input Level Range: 30 mV to 30 Vrms

Display Range: 0 to 60 dB

Accuracy:
+1 dB (0 to 46 dB SINAD) for tones from 300 to 1500 Hz measured with the
15 klz LPF '
+1.5 dB (0 to 36 dB SINAD) for tones from 300 Hz to 10 kHz measured with the
>99 kHz LPF ’

Residual THD + Noise: ;
—60 dB or 150 £V, whichever is greater, for tones from 300 to 1500 Hz measured with the
15 kHz LPF ;
—57 dBc or 450 1V, whichever is greater, for tones from 300 Hz to 10 kHz measured with
the >99 kHz LPF

Resolution: 0.01 dB

Audio Filters

Standard

< 20 Hz HPF

50 Hz HPF

300 Hz HPF

300 Hz LPF

3 kHz LPF

15 kHz LPF

> 99 kHz LPF

750 ps de-emphasis

300 Hz to 10 kHz (Variable Frequency Notch filter)
Optional

C-Message

CCITT

400 Hz HPF

4 kHz BPF

6 kHz BPF

Audio Detectors:

RMS, RMS*SQRT2, Pk+, Pk—, Pk+hold, Pk—hold, Pk4/2, Pk+/2 holc
Pk+maxhold
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HP 8920B

- Oscilloscope Specifications
| : Frequency Range: 2 Hz to 50 kHz (3 dB BW)

. Scale/Division: 10 mV to 10 V
- Amplitude Accuracy: +1.5% of reading +0.1 division. (20 Hz to 10 kHz)
: Time /Division: 1 usec to 200 msec
- Trigger Delay Range: 20 usec to 3.2 sec
# dB Bandwidth: Typicelly > 100 kHz

' Internal DC Offset: <0.1 div (Z50 pV/div sensitivity)
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HP 89208

. Spectrum Analyzer Specifications (Option 102)

Frequency

Frequency Range: 400 kHz to 1 GHz
Frequency Span/Resolution Bandwidth (coupled):

Span Bandwidth

< 50 kHz 300 Hz
< 200 kHz 1 kHz
< 1.5 MHz 3 kHz
< 18 MHz 30 kHz
> 18 MHz 300 kHz
Full span

Display: Log with 10 dB/div, 2 dB/div, or 1 dB/div

Display Range: 80 dB

Reference Level Range: +50 to —50 dBm

Residual Responses: <—70 dBm (no input signal, 0 dB attenuation)
Image Rejection: >50 dB

Non-harmonic Spurious Responses: >70 dB (for input signals <—30 dB
Level Aceuracy: £2.5 dB

Displayed Average Noise Level: <—114 dBm for < 50 kHz spans
Log Scale Linearity: 2 dB (for input levels < —30 dBm or 60 dB rang

Tracking Generator
(Included with Option 102)

Frequency Range: 400 kHz to 1 GHz
Frequency Offset: Frequency span endpoints + frequency offset cannot be < 400 kHz or
> 1 GHz '
Output Level Range: Same as signal generator
Sweep Modes: Normal and inverted
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HP 8920B Spectrum Analyzer Specifications

Adjacent Channel Power
GIncluded with Option 102)

' Relative Measurements:
Level Range:
Antenna In: —40 dBm to +20 dBm
RF/Input: 0.16 mW (—8 dBm) to 60 W (47.8 dBm) continuous; or up to 100 mW
(50 dBm) for 10 seconds/minute
Dynamic Range: Typical values for channel offsets

Channel Resolution Dynamic
Offset = Bandwidth Range

12.5 kHz 8.5 kH: 65 dBc
20 kH: 14 kHz 68 dBe
25 kHz 16 kHz 68 dBc
30 kHz 16 kHz 68 dBc
60 kHz 30 kH: 65 dBc

- Relative Accuracy: £2.0 dB
* Absolute Level Measurements:
Level: Results of absolute power in Watts or dBm are met by adding the ACP ratio from
the spectrum analyzer to the carrier power from the input section RF power detector.
Level Range:
Antenna: Not applicable
RF/Iaput: 1 mW (0 dBm) to 60 W (47.8 dBm) continuous; or up to 100 W (50 dBm)
for 10 seconds/minute
Dynamic Range: Typical values for channel offsets

Channel -Resolution Dynamic
Offset Bandwidth Range

12.5 kHz 8.5 kHz 65 dBe
20 kHz 14 kHz 68 dBe
25 kHz 16 kHz 68 dBc
S0 kHz - 16 kHz 68 dBc
60 kHz - 30 kHz 65 dBc

Absolute Accuracy: RF power measurement accuracy for absolute in-channel power: (for
inputs > 200 mW): £10% of reading £1 mW (in dB) plus ACP relative accuracy of
+2.0 dB
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Signaling (Option 004)
Capability for generating and analyzing the following formats:
CDCSS, DTMFE, 1 TONE, 2 TONE, 5/6 TONE SEQUENTIAL, RPC1,

C'CITT, CCIR, ZVEI, DZVEL GOLAY, EEA, AMPS/EAMPS/NAMPS,

JTACS/NTACS, NMT-450, NMT-900, LTR@I, EDACS™, MPT 1327,
dual-mode

LTR® is a registered trademark of the E. F. Johnson Company; EDACS

Ericsson/GE.
over 15° to 35°C for analyzing

A General Purpose Function Generator with the following waveforms is i
triangle, ramp, dc, Gaussian white noise, uniform white noise.

Frequency Range and Level: Same as audio source

POCSAG, A,
TACS/ETACS,
and TDMA :

™ is 4 trademark of

ncluded: sme square,

DC Current Meter

Measurement Range: 0 to 10 A (usable to 20 A)
Accuracy: The greater of 10% of reading after zeroing or 30 mA (level

s > 100 mA)

Remote Programming

HP-IB: Hewlett-Packard’s implementation of IEEE Standard 488.2

Functions Implemented: SH1, AH1, T6, L4, SR1, RL1, LEO, TEQ, PP
Cl1, E2

RS-232: Six-wire RJ-11 connector provides two three-wire serial ports
out (no hardware handshake capability).

Baud Rates: 150, 300, 600, 1200, 2400, 4800, 9600, and 19200 Hz

Parallel (Centronics) connector: A standard 25-pin, sub-min D female
right-angle adapter is included.

0, DC1, DTI, (4,

for serial daﬁa in and

connector with
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e :Memory Card Specifications

Card Compatibility: Single industry standard PCMCIA slot accepts Type I or Type H SRAM .
and ROM memory cards.

$torage Capability: Allows for the storage and retrieval of IBASIC program parameter and
results data, input of new calibration data, and long-term storage of Store/Recall information.

Firmware Upgrades: Accepts PCMCIA flash memory cards (4 Mbytes) to allow automatic
loading of new firmware for the host CPU from the front panel. Upgrade time is :
- approximately two minutes.

Reference Oscillator Specifications

TCXO (Standard)
Temperaturé: 1 ppm (0 to +55°C)
Aging: < 2 ppm/year
Warm-up Time: < 30 seconds to be within £2 ppm of final frequency

OCXO (Option 001)

' Temperature: 0.05 ppm (0 to +55°C)

. Aging: < 0.5 ppm/year (< 1 ppm in first year)

Warm-up Time: < 15 minutes to be within 0.1 ppm of final frequency
Rear Punel BNC connectors:

Input Frequency: 1,2,5,10 MHz

Input Level': > 0.15 Vrms

Qutput Frequency: 10 MHz
Output Level: > 0.5 Vrms

1 Electrostatic Discharges to the 10 MHz Ref Input port of 0.5 kV or above
may cause degradation of performance, requiring operatoer intervention.
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Save/Recall Registers

Approximately 928 kilobytes RAM available for non-volatile save/recall of settings. This
typically will allow you to save >500 sets of instrument settings, depending on the type of

information saved.

Delete Handle and Cover (Option 031)

Option 031 deletes the handle and the protective front cover from the instrument.

General Specifications

Size: 7.5 H x 13 W x 19 inches (188 II x 330 W x 456 D mm)
Weight: 37 Ibs (16.8 kg) fully optioned
CRT Size: 7 x 10 cm
Operating Temperature: ( to +55°C
Storage Temperature: —55 to +75°C
Power:
AC: 100 to 240 'V, 48 to 440 Hz, nominally 80 watts
DC: 11 to 28 V, nominally 120 watts

Leakage: At Signal Generator output frequency and level <— 40 dBm, typ

cal leakage zs <0.5

1V induced in a resonant dipole antenna 1 inch from any surface except the rear panel. This

corresponds to approzimately 0.05 p'V when measured with a 25-mm, two
leakage levels are typically < 1 pV in a resonant dipole antenna.

turn loop. Spurious
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HP 8921A

Signal Generator Specifications

RF Frequency

Range: 250 klz to 1 GHz
Accuracy and Stability: Same as reference oscillator £0.015 Hz

Switching Speed: < 150 ms to within 100 Hz of carrier frequency
Resolution: [ Hz

Output
RF IN/OUT Connector:

Level Range: —137 to —19 dBm into 502
Level Accuracy: +1.8 dB (level > —127 dBm) (typical £1.0 dB for ol

Reverse Power: 60 watts continuous, 100 watts for 10 seconds/minute
SWR:< 1.5:1

DUPLEX Out Connector:

Level Range: —127 to +7 dBm into 509
Level Accuracy: +1.5 dB (typically £1.0 dB for all levels)

Reverse Power: 200 mW maximum
SWR:< 2.0:1 (level < —4 dBm)

Resolution: 0.1 dB

Spectral Purity

Spurious Signals: For < +1 dBm output level at DUPLEX OUT or < —
at RF IN/OUT

Harmonics: < —30 dBe
Non-Harmonic Spurious: < —60 dBc (at >5 kHz offset from carrier)

Residual FM:
CCITT, rms

< 7 Hz for 250 kHz < {. < 249 MHz
< 4 Hz for 249 MHz < {. < 501 MHz
< 7 Hz for 501 MHz < {, € 1000 MHz

SSB Phase Noise: < —116 dBc/Hz (for >20 EHz offsets at a 500 MHz eq

levels)

25 dBm outpfut level

rrier frequericy).
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HP 8921A Signal Generator Specifications

FM
I M Deviation: .

" Rates >25 Hz
100 kHz: for f, from 0.25 to < 249 MHz
50 kHz: for f. from 249 to < 501 MHz
100 kHz: for f. from 501 to 1000 MHz
FM not specified for (f; minus FM dev.) <250 kHz

" FM Rate:

1 kHz reference:
Internal: DC to 25 kHz (1 dB BW)
External, AC Coupled: 20 Hz to 75 kHz {typical 3 dB BW)
External, DC Coupled: dc to 75 kHz (typical 3 dB BW)

- FM Accuracy:

<10 kHz dev, 1 kHz rate:
+3.5% of setting £50 Hz

>10 kHz dev, 1 kHz rate:
+3.5% of setting £500 Hz

FM Distortion:

THD + Noise, 0.3 to 3 kHz BW:
<0.5% at >4 kHz deviation and 1 kHz rate

Center Frequency Accuracy in DC FM Mode:

+500 Hz (after DCFM zero) (typical 50 Hz)
(external source impedance < 1 k)

Ext. Mod. Input Impedance: 60012 nominal
- Resolution:
50 Hz for < 10 kHz deviation
500 Hz for > 10 kHz deviation
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HP 8921A

Audio Source Specifications

{The specifications apply to both internal sources)

Frequency

Range: dc to 25 kHz
Accuracy: 0.025% of setting

Resolution: 0.1 Hz

Qutput Level

Range: 0.1 mV to 4 Vrms

Maximum Qutput Current: 20 mA peak
Output Impedance: < 1Q (at | kHz)
Accuracy: +2% of setting plus resolution

Residual Distortion: < 0.125%; 20 Hz to 25 kHz in an 80 kHz BW (THD plus noise,;
amplitude > 200 mVrms)

Resolution:

Level < 0.01 V: £50 pV
Level < 0.1 V:+.5 mV
Level < 1 Vi+§5 mV
Level >1 V: £50 mV

Offset in DC Coupled Mode: < 50 mV
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RF Analyzer Specifications

- RF Power Measurement

- Frequency Range: 400 kHz to 1 GHz
Measurement Range:
1 mW to 60 W continuous
100 W for 10 seconds/minute
"~ Accuracy:
+5% of reading £1 mW (for inputs > 200 mW at 25° £10°C)
- £10% over full temperature range
. SWR: < 1.5:1

Resolution: ‘
Power < 10 W: 1 mW
Power > 10 W: 10 mW

RF Frequency Measurement
' Measurement Range: 400 kHz to 1 GHz

Level Range

RF IN/OUT:
1 mW to 60 W continuous
100 W for 10 seconds/minute
ANT IN: —36 dBm to +20 dBm

* Accuracy: +1 Hz plus timebase accuracy

+ Resolulion: 1 Hz

FM Measurement

. Frequency Range 5 MHz to 1 GHz (usable to {00 kHz)

- Deviation: 20 Hz to 75 kHz

. Sensitivity: 2 uV (12 dB SINAD, fc > 10 MHz) (typical < 1 pV (30 kHz IF BW, High
. Sensitivity Mode, 0.8 to 3 kHz BW)) '

. Aceuracy: +£4% of reading plus residual FM and noise contribution (20 Hz to 25 kHz rates,
© deviation < 25 kHz)

. Bandwidth: 2 Hz to 70 kHz (3 dB) (DCFM measurements also available)

. THD+Noise: < 1% for > 5 kHz deviation and 1 kHz rate in a 0.3 to 3 kHz BW

i Input Level Range for Specified Accuracy:

18 to +50 dBm at RF IN/OUT (0.04 mW to 100 W)

. —54to +14 dBm at ANT IN

. Residual FM and Noise: < 7 Hz (0.3 to 3 kHz, rms)

Resolution:

f< 10 kHz 1 Hz
f> 10kHz 10 Hz
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HP 8921A

AF Analyzer Specifications

Frequency Measurement

Measurement Range: 20 Hz to 400 kHz

Acenracy: +0.02% plus resolution plus reference oscillator accuracy
External Input: 20 mV to 30 Vrms

Resolution:
f< 10 kHz: 0.01 Hz
f< 100 kH:: 0.1 Hz
f> 100 kHz: 1 Hz

AC Voltage Measurement

Measurement Range: 0 to 30 Vrms
Accuracy: +3% of reading (20 Hz to 15 kHz, inputs > 1 mV)
Residual THD + Noise: 150 p#V (15 kHz BW)

3 dB Bandwidth: Typically 2 Hx to 100 kH:
Nominal Input Impedance: switchable between 1 M) in parallel with 95 pF, and 60052
floating E
Resolution:
4 digits for inputs > 100 mV
3 digits for inputs < 100 mV

. DC Voltage Measurement

Voltage Range: 100 mV to 42 V
Accuracy: +1.0% of reading plus DC offset
DC Offset: +45 mV

Resolution: 1 mV
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HP 8921A AF Analyzer Specifications

‘Distortion Measurement

- | Fundamental Frequency: 1 kHz +5 Hz . _
i Input Level Range: 30 mV to 30 Vrms
. Display Range: 0.1% to 100%
© Accuracy: +1 dB (0.5 to 100% distortion)
. Residual THD+Noise: ~60 dB or 150 pV, whichever is greater (15 kHz BW)
Resolution: 0.01% Distortion

SINAD Measurement

Fundamental Frequency: 1 kHz =5 Hz
Input Level Range: 30 mV to 30 Vrms
. Display Range: 0 to 60 dB
. Accuracy: =1dB (0 to 46 dB SINAD)
Residual THD+Noise: —60 dB or 150 uV, whichever is greater (15 kllz BW)
Resolution: 0.01 dB

-;Au'dio Filters

High-pass filters:
< 20 Hz
50 Hz
300 Hz
Low-pass filters
300 Hz
3 kHz
15 kHz
> 99 kHz
Additional Filters
750 ps de-emphasis
1 kHz notch
C-Message weighting
6 kHz bandpass
Optional Filter
CCITT weighting filter can be substituted for C-Message weighting filter.

-fAudio Detectors

RMS, RMS*SQRT?2, Pk+, Pk-, Pk+hold, Pk-hold, Pks/2, Pk+/2 hold, PkEmax,
ka:l:maxhold - '
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Oscilloscope Specifications
Frequency Range: 2 Hz to 50 kHz (3 dB)
Scale/Division: 10 mV to 10 V
Amplitude Accuracy: +1.5% of reading +0.1 division. (20 Hz to 10 kk
Time/Division: 1 psec to 200 msec
3 dB Bandwidth: Typically > 100 kHz
Internal DC Offset: < 0.1 div (> 50 'V /div sensitivity)
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- Spectrum Analyzer Specifications

Frequency Range: 400 kHz to 1 GHz
© ' Frequency Span/Resolution Bandwidth (coupled):

Span Bandwidth

< 50 kHz 300 Hz
< 200 kHz 1 kHz

- < 1.h MH= 3 kHz
< 18 MHz = 30kHz
> 18 MHz 300 kHz
Full span

. Display: Log with 10 dB/div, 2 dB/div, or 1 dB/div

- Display Range: 80 dB

- Reference Level Range: +50 to —50 dBm

- Residual Responses: < —70 dBm (no input signal, 0 dB attenuation)
. Image Rejection: >50 dB

' Non-harmonic Spurious Responses: >70 dB (for input signals < —30 dBm)
© Level Accuracy: 2.5 dB
Displayed Average Noise Level: < —114 dBm (< 50 kHz spans)
© Log Scale Linearity: 2 dB (for input levels < —30 dBm and/or 60 dB range)
" Other Features: peak hold, marker with frequency and level readout, marker to peak, marker
' to next, trace comparison A-B, adjacent-channel power

Tracking Generator

- Frequency Range: 400 kHz to 1 GHz

. Frequency Offset: Frequency span endpoints + frequency offset cannot be < 400 kHz or
- > 1 GHz

. Output Level Range: Same as signal generator

. Sweep Modes: Normal and inverted

i Other Features: Normalize
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Spectrum Analyzer Specifications

Adjacent Channel Power
Relative Measurements:

Level Range:
Antenna In: —40 dBm to +20 dBm

HP 8921A

RF/Input: 0.16 mW (—8 dBm) to 60 W (47.8 dBm) continuous; or up to 100 mW

(50 dBm) for 10 seconds/minute
Dynamic Range: Typical values for channel offsets

Channel Resolution Dynamic
Offset  Bandwidth Range

12.5kH: 8.5 kEHz 65 dBe
20 kH: 14 kH: 68 dBe
25 kH: 16 kH: 68 dBc
30 kHz 16 kH: 68 dBe
60 kH: 30 kH: 65 dBe

Relative Accuracy: £2.0 dB

Absolute Level Measurements:

Level: Results of absolute power in Watts or dBm are met by adding the ACP rai,tio from
the spectrum analyzer to the carrier power from the input section RF power detector.

Level Range:
Antenna: Not applicable
RF/Input: 1 mW (0 dBm) to 60 W (47.8 dBm) continuous; or up
for 10 seconds/minute
Dynamic Range: Typical values for channel offsets

Channel Resolution Dynamic
Offset Bandwidth Range

125 kHz 8.5 kH: — 65 dBc
20 kH: 1 kH: — 68 dBc
25 kH: 16 kH:z — 68 dBc¢
30 LH: 16 kHz — 68 dBc
60 kHz 30 kH: — 65 dBe

Absolute Accuracy: RF power measurement accuracy for absolute in
inputs > 200 mW): £10% of reading &1 mW (in dB) plus ACP rela
+2.0 dB

to 1060 W (50 dBm)

-channel power: (for
tive accuracy of
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- Signaling
: éapability for generating and analyzing the following formats:

CDCSS DTMF, 1 TONE, 2 TONE, 5/6 TONE SEQUENTIAL, RPC1, POCSAG, EIA,
CCITT, CCIR, ZVEL, DZVEL GOLAY, EEA, AMPS/EAMPS/NAMPS, TACS/ETACS,
JTACS/NTACS, NMT-450, NMT-900, LTR®1 EDACS™ MPT 1327, and TDMA
dual-mode

LTR@ is a registered trademark of the E. F. Johnson Company; EDACS™ js a trademark of
Ericsson/GE. '

1 over 15° to 35°C for analyzing

General Purpose Function Generator with the following waveforms is included: sine, square,
triangle, ramp, dc, Gaussian white noise, uniform white noise.

Function Generator Frequency Range and Level: Same as audio source

- DC Current Meter

Measurement Range: 0 to 10 A (usable to 20 A)
i Accufacy: 10% of reading after zeroing (levels > 100 mA)

Bemote Programming

HP-IB: Hewlett-Packard’s implementation of IEEE Standard 488.2

'| Functions Implemented: SH1, AH1, T6, L4, SR1, RL1, LE0, TE0, PP0, DC1, DT, C4,
C11, E2

. RS-232: Six-wire RJ-11 connector provides two three-wire serial ports for serial data in and
- out (no hardware handshake capability)

Baud Rates: 300, 600, 1200, 2400, 4800, 9600, and 19200 Hz selectable

- Parallel (Centromcs) connector: A standard 25-pin, sub-min D female connector w1th
. rtight-angle adapter is included. NOTE: Retrofittable only for HP 8921A units with serial
- pumber prefix of 3501 and greater.
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HP 8921A

Reference Oscillator Specifications
Temperature: 0.05 ppm (0 to +55°C)
Aging: < 0.5 ppm/year (< 1 ppm in 1st year)
Warm-up Time: < 15 minutes to be within £0.1 ppm of final frequend
Rear Panel BNC' connectors:
Input Freguency: 1,2,5,10 MH:
Input Level* >0.15 Vrms
Qutput Frequency: 10 MHz
Output Level: >0.5 Vrms

i Elettrostatic Discharges to the 10 WHz Ref input pert of 0.5 kV or above
may cause degradation of performance, requiring operator intervention.
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$ave/RecaI_I Registers

: a
Approxima,tely 640 kilobytes RAM available for non-volatile save/recall of settings. This .
" typically will allow you to save hundreds of sets of instrument settings, depending on the type
O:f information saved.

General Specifications

- Sige: 7.5 H x 13 W x 19 inches (188 H x 330 W x 456 D mm)
' Weight: 35 Ibs (17.1 kg)

CRT Size: 7x 10 cm

: Operating Temperature: 0 to +55°C

Storage Temperature: —55 to +75°C

. Power:

- AC: 100 to 240 V, 48 to 440 Hz approx. 80 watts
DC: 11 to 28 V, nominally 120 watts

I;;eakage: At Signal Generator output frequency and level <— 40 dBm, typical leakage 1s <0.5
1V induced in a resonant dipole antenna 1 inch from any surface except the rear panel. This:
corresponds to approzimately 0.05 u'V when measured with a 25-mm, two-turn loop. Spurious

l.:eak'age levels are typically < 1 u'V in a resonant dipole antenna. .
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m metron: Al9 Measurement
m afgl: AG Signaling Source/Analyzer
m afg2: A6 Signaling Source/Analyzer

w sgul: Displays version number of the Signaling Source/Analyzer firmws

Value (hex)

This field displays and changes the value for the latch shown in the Latc

RAM Initialize

Selecting this field clears all SAVE registers and test programs that may
resets all latches to their factory power-up configuration.

Operating Considerations

If you have saved one or more instrument setups using the SAVE functio
will permanently remove them.

Displays

be in RAM, éa,nd

n, using this function

Voltage

This measurement ficld displays the voltage, measured by the Test Set’s
for the circuit node shown in the Voltmeter Connection field. The read
voltage; it is scaled down to 5 V.,

Frequency

This measurement field displays the frequency of the circuit node shown
Connection field.

internal voltmeter,
ng is not the exact

n the Counter

Service Screen 6.3




Service Screen
m

introduction

This section contains information about the Test Set’s Service Screen. This screen allows you
to monitor individual circuit node measurements and change varions MUX and DAC Latch

settings for isolating faulty modules.

N

SERVICE ]

0.35341 —-——

Yoltage T Freauency e

Yolimeter Connection
ounter Lonpection

gte Tipe

RAM Initiglize
Cicor all RAM and rFeztare

Figure 6-1. Service Screen

How to Access the Service Screen
m Press to preset the Test Set.
m Press (SHIFT) (DuPLEX) (CONFIG) to access the CONFIGURE screen.

® Select SERVICE under the To Screen menu with the cursor control knob.

Field Names and Descriptions

Voltmeter Connection

This field selects the desired circuit node for voltage measurements. The reading is displayed
in the Voltage measurement field.

To change the voltmeter connection, move the cursor in front of the Voltmeter Connection
field and push the cursor control knob. A Choices menu will appear, then move the cursor to

the desired circuit node and push the cursor control knob.

Counter Connection

"T'his field selects the desired circuit node to connect to the Test Set’s inte
counter. The reading is displayed in the Frequency measurement field.

rnal frequency

Service Screen 6-1




To change the counter connection, move the cursor in front of the Counter Connection field
and push the cursor control knob. A Choices menu will appear, then mcwe the cursor to the
desired circuit node and push the cursor control knob.

Gate Time

i :
This field is used to adjust the Test Set’s internal frequency counter’s gate time. A shorter
gate time may enable you to see frequency fluctuations that might not be seen using -a longer
gate time.

To change the gate time, move the cursor in front of the Gate Time field and push the cursor
control knob. Rotate the cursor control knob until the desired gate time (10 to 1000 msec in
10 msec increments) is displayed, then press the cursor control knob.

Latch

This field is used to manually alter the circuit latches that control S‘WitCH DAC and gain
settings within the Test Set. The value of the selected latch is dlsplayed \and changed in the
Value field. Some settings are read-only.

To set a switch, DAC or gain setting, move the cursor in front of the Latjch field and push

the cursor control knob. A Choices menu will appear; then move the cursor to the desired

latch name and push the cursor control knob. Then, move the cursor in front of the Value
field and push the cursor control knob. Rotate the cursor control knob to modify the value
(hexadecimal ). |

Note If any of the switches, DACs, or gain settings are changeii with the Latch field,

Cacle power when done servicing. ®. To clear this message, cycle the Test
Set’s power. Upon power-up, the internal controller will return the Test Set to
its default settings and values.

d the Test Set will generate the message "Direct latch writs ocourred.

The first part of the names in the Choices menu relates to the assembly where the switch,
DAC, or gain setting is located. Some latch names are not listed here.

m dstr: A4 Modulation Distribution
m audl: A3 Audio Analyzer 1
m aud2: A2 Audio Analyzer 2
refs: A15 Reference
inpt: A23 Input
out: A13 RF Qutput
reve: Al6 Receiver
gsyn: Al4 Sig Gen Synthesizer
rsyn: A17 Receiver Synthesizer
spec: Al8 Spectrum Analyzer
rint: A12 Radio Interface

meas: A19 Measurement
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Block Diagrams

Introduction

This chapter includes block diagrams and descriptions that focus on how the Test Set

generates signals and makes measurements. It also has I/Q signal and pin

number information

that can be used to help isolate a problem to the assembly level if the diagnostics are.unable

to do so.

The chapter is organized as follows:

m Test Set overall block diagrams 1 and 2. A general view of the functional sections in the

Test Set.

m Section detail block diagrams 3 through 8. A more detailed view of each functionali section

and a theory on the operation of each section.

m Assembly detail block diagrams 9 through 28. A detailed view of each|individual aésembly.

Included are I/O specifications and switch information where applicable.

1/0 Specifications and Switch Information

I/0O and switch information is included to help you determine if voltages and signals are
getting to the assemblies with the proper levels, shapes, and frequencies.| Line names and

connector pin numbers are given on the block diagrams.
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Input/Output Section

RF Power Measurement

The A23 Input assembly power splitter has one leg terminated by a 50 { load which has a
diode peak detector across it and a temperature sensor near it. The output of the diode
detector is sent to the A19 Measurement assembly where it is measured. The Controller
converts the measured value to RF power and displays it.

A temperature sensor detects the presence of too much power at the RF IN/OUT connector.
The output of the sensor is a DC voltage proportional to RF power. This voltage is measured
by the A19 Measurement assembly and the value is compared to a reference limit by the
Controller. If the voltage goes above the limit the Controller displays an overpower message.
The temperature sensor is also used to temperature-compensate the RF power measurement.

Accuracy is insured by factory-generated calibration data which is stored in EEPROM. Unlike
the level-control calibration data for the RF Generator, the calibration data is mathematically
applied to the measurement results by the Controller. The following assemblies have
calibration data which affects R¥ power measurement:

m A24 Attenuator
am A23 Input

i A19 Measurement

RF Frequency Measurement

The A23 Input assembly pre-scales the RF input frequency and sends it to the A19
Measurement assembly where it is counted. This measurement is used to automatically tune
the local oscillator (LO) and to select the input RF filters. The IF is also counted by the
A19 Measurement assembly via the A16 Receiver assembly. The controller calculates the
RF fréquency from the {F frequency measurement by taking into account the LO frequency.
Accuracy is determined by the counter clock which is derived from the 10 MHz reference on
the A15 Reference assembly.

Input Gain Control

Step attenuators in the A23 Input section are switched in and out, manually or automatically.
This keeps the input level within an optimum range for the mixers, IF amplifiers, and
detectors.

Filters are automatically switched in to remove image- and other interfering signals. The
frequency ranges of the filters are as follows:

a 150 MHz low-pass

w 150 MHz - 386 MHz bandpass

» 350 MHz - 650 MHz tuneable bandpass
a 650 MHz - 1000 MHz tuneable bandpass

7-6 Block Diagrams
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RF Analyzer Section

Frequency Conversion

All frequencies are derived from the A1l5 Reference Assembly. The All Receiver Mixer
produces an IF of 114.3 or 614.3 MHz. The LO and IF frequencies develop as follows:

Input RF 1st LO IF
(MHz) {MHz) {MHz)

0 to 385.7 | 614.7 to 1000 | 614.3

385.7 to 800} 500 to 914.3 |114.3

800 to 1000 |685.7 to 885.7]|114.3

The A1l assembly contains two IF Filters that are switched by a DC voltage applied to the
semi-tigid coax cable that connects the A1l output to the A16 Receiver assembly. The Al6
Receiver produces the voltage according to the IF frequency required.

Modulation Measurement

The A16 Receiver demodulates the IF into its FM, AM, and SSB components. The
demodulated signal is sent to the Audio Analyzer section for measurement.

Spectrum Analysis

The LO on the A18 Spectrum Analyzer assembly is swept across the span by the Controller.
The LO starts sweeping when the oscilloscope circuits on the A19 Measurement assembly
trigger the display sweep to start. As the LO sweeps, the spectrum analyzer filters and then
amplifies the IF signal in a logarithmic detector so the signal voltage will be proportional

to the log of power. The signal voltage is measured by a sampler on the A19 Measurement
assembly and displayed. '

Span Width and Bandwidth

Spectrum analyzer resolution bandwidth is determined by switchable bandwidth IF filters on
the A18 Spectrum Analyzer assembly. These filters are set by the Controller as a function of
the span selected from the front panel.

Markers

The Controller keeps track of the marker position set on the front panel and displays the
frequency and level measured for that position. Frequency accuracy is the same as that of the
-A15 Reference assembly but it is limited by the resolution of the display.

Level accuracy can be affected by the logarithmic detector on the A18 Spectrum Analyzer
assembly.
Tracking Generator

When the tracking generator function is selected, the Controller controls the spectrum
analyzer and the RF generator together, causing them to track each other.

~7-8 - Block Diagrams
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Audio Analyzer Section

Inpui Level Control

Switchable gain amplifiers on the A3 Audio Analyzer 1 and A2 Audio Analyzer 2 assemblies
keep the audio input signal within a range suitable for the detectors.

AC and DC Level Measurements

Detected voltages from the Peak-, Peak —, and RMS detectors are measured on the A19
Measurement assembly. The Controller calculates the displayed value taking into account the
detector selected from the front panel, the gain of the amplifiers, and the source of the input
signal {demodulators, front panel).

Distortion and SINAD Measurements

Distortion and SINAD can be measured on 300 Hz to 10 kHz audio signals. The Controller
calculates Distortion and SINAD by comparing the ratio of the voltage after the variable
_ notch filter to the ratio of the voltage before the notch filter.

Radio Interface (Optional)

The radio interface provides a special connection port to pass information to and from a radio.
The information passed is used to control the radio during test.

Oscilloscope Functions

The Test Set has no specialized oscilloscope assemblies. The A2 and A3 Audio Analyzer
assemblies, A19 Measurement assembly, and the Controller work together to perform the
oscilloscope functions.

Display

The audio or dc signal to be displayed goes from the A2 Audio Analyzer 2 assembly to

a sampler on the A19 Measurement assembly (the same sampler used by the Spectrum
Analyzer). The Controller calculates the display level by taking into account the value of the
measured signal at each point of the sweep, the gain of the signal path in the Audio Analyzer
assemblies, and the volts-per-division setting,.

Trigger

The scope trigger signals from the rear-panel connector, the A6 Signaling Source/Analyzer
assembly, and the internal trigger signal are used by the A19 Measurement assembly and the
Controller to determine when to start the scope sweep. The Controller takes into account the
pre-trigger time entered from the front panel.

Marker

The Controller keeps track of the marker position set on the front panel and displays the time
and level measured for that position.

‘Time accuracy is the same as the frequency counter’s accuracy because the scope timing is
derived from the A15 Reference assembly but it is limited by the resolution of the display.

-7-10 -Block Diagrams
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RF Generator Section

Frequency Generation

'All frequencies are derived from a 10 MHz reference which can come from an external
reference or from a 10 MHz crystal oscillator on the A15 Reference assembly. There are two
versions of the Reference assembly. The standard Reference assembly has a temperature
compensated crystal oscillator (TCX0), and the Option 001 {High Stability Time Base)
Reference assembly has an oven controlled crystal oscillator (OCXO). The A15 Reference
assembly develops the local oscillator (1.O) and reference signals needed by the assemblies
that make up the RF Generator, RF Analyzer, Spectrum Analyzer, and the A19 Measurement
assembly.

The Al4 Sig Gen Synthesizer develops a 500 MHz to 1000 MHz signal which is phase-locked
to the 200 kHz reference from the Al5 Reference Assembly. An out-of-lock indicator LED
lights if the phase-lock-loop is out of lock. When you turn the Test Set’s power on the LED
lights for a few seconds then goes out. If it stays on or comes on again, the loop is out of lock.

The A13 Output assembly develops the RF Generator’s full frequency range by mixing,
dividing, or passing the 500 MHz to 1000 MHz from the Al4 assembly. The frequencies are
derived as follows:

Output Frequency | Derivation

250 kHz - 250 MHz | mix
250 MHz - 500 MHz | divide
500 MHz - 1 GHz pass

Level Control

The A13 Qutput assembly has an automatic-level-control (ALC) loop that acts as a vernier
control of RF level hetween —2 and +9 dBm. A step attenuator in the A23 Input assembly
takes the level down to —127 dBm (—137 dBm at the RF IN/OUT connector) in 5 dB steps.

Assemblies that affect output level calibration have factory-generated calibration data stored
in the Test Set’s EEPROM. Calibration data is fed to digital-to-analog-converters which
control level-adjustable devices in the RF path. These assemblies are:

m A24 Attenuator
m A23 Input
s A13 Output

Modulation

Amplitude Modulation (AM) is done on the A13 OQutput assembly. The modulating signal
from the A4 Modulation Distribution assembly is applied to the ALC loop’s control voltage.

7-12 Block Diagrams
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Audio Generator Section

Waveform Generation

The A6 Signal Source and Analyzer gets frequency and waveshape information from the
Controller. Waveform values are calculated real-time by a digital waveform synthesis IC. The
AFGenl output is always a sine-wave. The AFGen2 output is a sine-wave unless one of the
function generator waveforms is selected, or signaling is selected from the front panel.

Signaling tones and sequences are generated by AFGen2 when Option 004 (Tone/Digital
Signaling) is installed. This option consists of a read-only-memory (ROM) IC that contains
the program code for enabling the digital waveform synthesis IC to generate signaling. This
ROM is on the A6 assembly.

Level Control

Audio level is controlled by the A4 Modulation Distribution assembly by using a DAC and
variable attenuators. The leveled audio signal is passed on to the RF Generator section.
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Power Supply, Display, and Control Section

Power Supply

The A9 Power Supply is a switching type supply. The power supply generates five different
DC supplies. They are:

m +5.5 Vde

m +13.4 Vde

m —13.4 Vde

m +43.5 Vdc

m —12 Vdc AUX

Power Supply voltages are distributed to all of the modules and assemblies through the
‘motherboard.

Display

The Test Set’s Display data is first generated by the A7 Controller and then passed on to the
A20 CRT drive. The A20 CRT drive converts the digital information into analog vertical and
horizontal drive signals for the A22 CRT display. The A20 CRT drive also provides brightness
and confrast signals for the A22 CRT display.

Control

The Test Set’s Digital Control is driven by three different assemblies. They are:

m A8 Memory
m A7 Controller
m A5 Serial I/O

The controller receives user control information by either the HP-IB Bus or by the front panel.
Operating firmware on the A8 Memory is then used by the AT Controller to generate digital
control for the Test Set. The digital control bus information is passed to the A5 Serial /O
which controls most of the Test Set’s modules and assemblies.
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Table 7-1. Switch Control BD9 A23 Input

Switch Switch Position | Hexadecimal Instruinent Setting
No. Name Value

1 inpt_dup_op.reset 1 Instrument MEAS RESET
When Reverse Power Is Applied

0
inpt_duplex_switch 1 RF Generator Qutput Port to Duplex
0 RF Generator Qutput Port to RF Out

Counter Connection Service Screen Counter Connection to
INPUT_ECL_COUNT

Service Screen Counter Connection to
INPUT_TTL_COUNT
inpt_antenna_switch RF Analyzer Input Port to RF IN
RF Analyzer Input Port to Antenna
mpt_filter_select . RF Analyzer Tune Freq <150 MHz

RF Analyzer Tune Freq >150 MHz
<380 MHz

RF Analyzer Tune Freq >380 MHz
<650 MHz

RF Analyzer Tune Freq >650 MHz
inpt_{filter_select RF Analyzer Tune Freq <150 MHz

RF Analyzer Tune Freq >150 MHz
<380 MHz

RI Analyzer Tune Freq >380 MHz
<650 MHz

RF Analyzer Tune Freq >650 MHz
inpt_ant_op_reset a 1 Instrument MEAS RESET
When Overpower is Applied

Table 7-2. 1/0 Specs BD9 A23 Input

Connector Name Type Range

Min Max
J1 RF IN/OUT Input | . 1000 MHz
2.4 Watts
J2 DUPLEX QUT |Output]. 1000 MH=z
J3 ANTENNA IN |Input |. 1000 MH=z
.10 Watts
J4 MAIN_.RF_OUT | Input |. 1000 MHz
<1 dBm
J5 1ST_MIXER_IN { Output | . 1000 MHz
—12 dBm

7-18 Block Diagrams




60d

Tviaa

Algnassy INANT10 85

137 L0dN

IndNCivaas |

9244

wotjo) /3 ZLNdNi

2N 1IN0 SDSLVa

ZNTLNO 28 M1

130 ONd oLnyY

DOV ONY OLNY

v Azt A|§
i s B ey vrreg
oot S B 5
hor LB ]

130 YNNI NY

7-19

Block Diagrams

TTOR NI

1307%3dna

077130

130 1IN0 {34

sng eleq

gre
i
0

uaiy ghet

XNy

joniany
yaumg

Joa30ld
1smodisng

L4

P

09010 o | e of

HOLVANALLY
HIMOd HOH

/I\ - 0 ER

10 . _0|VM -

ap 800 uondo

ZHIN 958 ZHW 8_ : ran cvd@.o hoﬁz:mﬂ&

ap 0-200 uondp

andd 8P b1- pRpURIS

laping pue
lojeasalg

3
0208 o i

29Y BNY oLnY

1307oNd oLn

14

{d)

_mwma 1n03dna
: a

.

:

[T
lojenuany "
daisaps

130 X21dnd

wey YRR B

198101 Jamoy asiansy

B R -

1NdN! €2V




HP 8920B Replaceable Parts

Desgcription

COVER DIGITAL
COVER-AUDIO EDS
COVER-CARDBOX

HReplacement
Kit or
Parvt, Number

08920-00176
08920-00143
08220400087

Replaceable Parts 8-43
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Table 7-5. Switch Control BD11 A16 Receiver

Switch
No.

Switch
Name

Hex
Value

Position

Instrument Setting

1

revr_if_path_select

revr-if_path_select

revr_if_filter_select

revr_if_filter_select

revr_demod_select

revr_alc_select

2

T T T o TP
Lo B N - I = B 0 I )

¢
d

a

open

RF Analyzer Tune Frequency >380.7 MHz
RF Analyzer tune Frequency <380.7 MHz
RF Analyzer Tune Frequency >380.7 MHz
RF Analyzer Tune Freguency <380.7 MHz
RF Analyzer IF Filter To 15 kHz

RF Analyzer IF Filter to 230 kHz

RF Analyzer IF Filter to 15 kHz

RF Analyzer IF Filter to 230 kHz

AT Analyzer AF Anl IN to FM Demod, Tune
Frequency >710 MHz

AF Analyzer AF Anl IN to FM Demod, Tune
Frequency <710 MHz

AT Analyzer AF Anl IN to AM Demod
AT Analyzer AF Anl IN to 8SB Demod
AF Analyzer AT Anl IN to AM Demod
AF Analyzer AF Anl IN to FM Demod

Table 7-6. 1/0 Specs BD11 A16 Receiver

Connector

Name

Type Range

Min Max

J35-3
J37-3
J37-17
J37-13

J37-9
J36-6

RCVR_IN
RCVR_500MREF
RCVR_10MREF
SA_114.3M

J-114.3M
DEMOD_AUD

Input
Input
Input
Qutput

Qutput
Output

~37 dBm
—2 dBm
—12 dBm
109.3 MHz

109.3 MHz

—14 dBm
+2 dBm
— 8 dBm
119.3 MHz
~12 dBm
119.3 MHz
12 Vp
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Table 7-7. Switch Control BD12 A17 Receiver Synthesizer

Switch Position | Hexadecimal Instrument Setting
Name Value

rsyn_gain_control Note: Gain Control
switches are set

in either single
positions or
combinations according
to receiver

tuning frequency.
Independent
hexadecimal values are
not applicable.

open
rsyn_gain_control a
open
rysn_gain_control a
open

rysn_gain_control a

open

Table 7-8. I/O Specs BD12 A17 Receiver

Connector Namne Type Range
Min Max

J40-3 RCVR_SYN_REF_.2/1 MHz |Input |CMOS |CMOS
J39-6 SWP_STRT Input [TTL TTL
J38-3 RSYN_500_1000M Output | —2 dBm | +2 dBm
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Table 7-9. Switch Control BD13 A18 Spectrum Analyzer

Switch
No.

Switch Position | Hexadecimal

Name

Value

Instrument Setting

1

spec_cal_switch

spec_log_amp_path

0

1
6
5
3

Normal Qperation

Position Active During Calibration Cycle
Spectrum Analyzer Sensitivity 10 dB div
Spectrum Analyzer Sensitivity 2 dB div
Spectrum Analyzer Sensitivity 1 dB div

Table 7-10. 1/0 Secs BD13 A18 Spectrum Analyzer

Connector

Name Type

Range

Min Max

J43-17
J41-6

SA_114.3M Input
SA_20M REF | lnput

—12 dBm
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Table 7-11. Switch Control BD14 A3 Audio Analyzer 1

Switch
Name

Position | Hex
Value

Instrument Setting

audl_input_select

andl_filter_1

audl_filter_2

audl_input_impedance_switch

audl_input_floai_gnd

Voltmeter Connection

1

e Al oo

B o O R WO DO - O

e o T e o6 T oo o

AF Analyzer Audio In Lo to 600 To Hi

AF Analyzer Audio In Lo to GND or Float

AF Analyzer Audio In Lo to GND

AF Analyzer Audio In Lo to Float or 600 To HI
AF Analyzer AF Anl In to FM Demod

AF Analyzer AF Anl to Radio INT

AF Analyzer AF Anl to EXT MOD

AF Analyzer AF Anl to AUDIO IN

AF Analyzer Filter 1 to <20 Hz HPF

AF Analyzer Filter 1 to 50 Hz HPF

AT Analyzer Filter 1 to 300 Hz HPF

AF Analyzer Filter 1 to C-Message BPT

AT Analyzer Filter 2 to >99 kHz LP

AF Analyzer Fiiter 2 to 300 Hz LPF

AF Analyzer Filter 2 to 3 kHz LPF

AF Analyzer Filter 2 to 15 kHz LPF

AF Analyzer Filter 2 to 6 kHz LPF

Service Screen Voltmeter to OPTION FILTER 2
Service Screen Voltmeter to OPTION FILTER 1
Service Screen Voltmeter to RANGE DETECT

Service Sereen Voltmeter to DC AUDIO

Table 7-12. 1/0 Specs BD14 A3 Audio Analyzer 1

Connector

Name

Type Range

Min Max

J18-6

J18-b

J18-16

J18-1

J18-2

J18-15
J8-14

DEMOD_AUD

AUX_IN_2

MOD_MON

AUD_IN_HI

AUD_IN_LO
FIL_AUD

DC_AUD

Input .02 kHz |75 kHz
12 Vp
Input }.02 kHz |.75 kHz
12 Vp
Input |.02 kHz |75 kHz
12 Vp
Input |.02 kHz |75 kHz
42 Vp
Input |[.02 kHz |75 kHz
Output | -6 Vp |+5 Vp
Qutput | — 5 Vp |45 Vp
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Table 7-13. Switch Control BD15 A2 Audio Analyzer 2

‘Switch Switch Position Hex Instrument Setting
"~ No. Name Value

1 and2_input_select 0 Switched to under Normal Conditions
1 Switched to under Diagnostic Test
aud2_pk_det_input ] AF Analyzer PK Det to Filters
1 AT Analyzers PK Det to De-Emp

aud2_vm_mux Service Screen Voltmeter Connections to
POS_PK_DET
Service Screen Voltmeter Connection to
NEG_PK_DET

Service Screen Voltmeter Connection to
PRE_NOTCH_RMS

Service Screen Voltmeter Connection to
POST_NOTCH_RMS

AF Analyzer De-Emphasis to Off
AF Analyzer De-Emphasis to 750 us
AF Analyzer Scope to Notch

and2_de_emphasis

aud2_monitor_select
AT Analyzer Scope to De-Emph
AF Analyzer Scope to Filter
AF Analyzer Scope to Input

AF Analyzer Speaker Vol to Off
AT Analyzer Speaker Vol to Pot
Configure Beeper to Quiet

aud2_speaker_source

and2_beep_volume

e TR R0 TR T oo
[ A = BT R i =)

Configure Beeper to Loud

Table 7-14. 1/O Specs BD15 A2 Audio Analyzer 2

Connector Name Type Range
Max
J17-16 MOD_MON |Input 100k Q
J17-12 FIL_AUD |Input +5 Vp
1m &
J17-15 DC_AUD Input ! +5Vp
100k Q
J17-11 AUD2_VM |Output L+5V
J17-1,2 SPK1, SPK2 [ OQutput 25 Vp
J17-8 AUD_MON |Output +5V
J17-9 PROC_AUD | Output V [+5V
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Table 7-15. Switch Control BD16 A19 Measurement

Switch Switch Position Hex Instruinent Seiting
" No. Name Value

1 meas_scope _trigger_sel 0 Oscilloscope Controls to Trigger Internal

I Oscilloscope Controls to Trigger Encoder

3 Oscilloscope Controls to Trigger EXT {TTL)
Voltmeter Connection Service Screen Voltmeter Connection to
POS_PK_DET

Service Screen Voltmeter Connection to
REF_1GHz _DIAG

Service Screen Voltmeter Connection to
AFG2_DIAG

Service Screen Voltmeter Connection to
AFG1_DIAG

Voltmeter Connection Service Screen Voltmeter Connection to Any
switch 2 Connect

Service Screen Voltmeter Connection to

MEAS_SGND

Done During Self Cal Every 3 Minutes
Done During Self Cal Every 3 Minutes
Voltmeter Discharge a Done After Every Measurement
Switch
open Normal Position

Voltmeter Offset Switch a Done during Self Cal Every 3 Minutes

open Normal Position

Table 7-16. /0 Specs BD16 A19 Measurement

Connector Name Type Range

Min Max
J46-3,5,7 All Voltmeter Input |~ V +5V
J46-8,9,11 | Inputs
J46-13,15,20
J46-22
J45-27 30 All Voltmeter i
Inputs
J46-21,23 All Scope None
J46-24,26 Inputs
J44-5 IN_.CNT 100 mVp
J44:6 AUDI_CNT 100 mVp
J44-9 IF_CNT 100 mVp
J46-29 MEAS_20m_REF >+5 dBm
J44-10 SIGN..SCP.TRIG 100 mVp
J44-4 EXT_TRIG 2.5 Vp
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Table 7-17. Switch Control BD18 A15 Reference

Switch Position | Hexadecimal Instrument Setiing
Name Value

refs_thase_select a 1 Normal Operation
b 0 Automatic Selection if External TBase applied
refs_1GHz_switch a 1 RF Generator RF Gen Freq <249 MHz
0 RF Generator RF Gen Freq >249 MHz

open

Table 7-18. I/O Specs BD18 A15 Reference

Connector Name Type Ran
Min
J34-1 SIG_GEN_SYN_REF_.2/1 MHz | Output | CMOS
J34-2 RCVR_SYN_REF_2/1 MHz Cutput | CMOS
J34-5 RCVR_10M_REF Cutput | --12 dBm
J34-9 SA_20M_RET Qutput | >+5 dBm
J34-13 MEAS_SOM_REF Output [ >+5 dBm
J34-17 INT_10MREF Output § >+7.5 dBm
J34-19 EXT_10MREF Input |—2.5dBm |[+23 dBm
J32-3 OUT._1G_REF Output [— 1 dBm +3 dBm
J32-17 RCVE_300M_REF QOutput | —2 dBm +2 dBm
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Table 7-19. Switch Control BD19 A14 Signal Generator Synthesizer

Switch Switch Position | Hexadecimal Instrument Setiing
| Ne. Name Value

1 gsyn_gain_control . Note: Gain Control
switches are set

in either single
positions or
combinations according
to receiver

tuning frequency.
Independent
hexadecimal values are
not applicable.

gsyn_gain_control
gsyn_gain_control
gsyn_gain_control

Swallow Grant Part of FM Loop - No User
Control

Part of FM Loop - No User
Control

Belch Grant 1 Part of FM Loop - No User Control

Part of FM Loop - No User
Control

gsyn_fm a RF Generator AF Genl to FM On
open RF Generator AF Genl to FM Off
gsyn_fm a RF Generator AF Genl to FM On
open RF Generator AF Genl to FM Off
gsyn_dc_fm_state a RF Generator FM Coupling AC
open RF Generator M Coupling DC

Table 7-20. /O Specs BD19 A14 Signal Generator Synthesizer

Connector Name Type Range

Min Max
J31-3  |SIG_GEN_SYN_REF_.2/1 MHz |Input |[CMOS |CMOS
J30-6 |SWP_STRT Input {TTL TTL

- J30-7 |FM_MOD Input {OVp |4Vp
J29-3 | SGS_500_1000M Output|{ —2 dBm | +2 dBm

: '?-38 Block Diagrams




61 a8
Tvi3g

-ATGNESSY -

Block Diagrams 7-39

uo W4 04
MO W4 OV
e

o~/ VA

Bed Wi
137593 NOW4 20

N0 sus 1va
1N0"898 A1J

[E'9'EE'2E +
sIBpIA

1418 dMS

I
2 ae {1
A& €—TIL7sH —
§ Ag+ < BHE0 |
{ B> N it Aov+ & Jad |
. jonton . + 1

ulery doo

— JPe— R A 1 :l ZHIN 172 434 NAS N3D 8IS
WOOOT 005 505 oo : S




Table 7-21. Switch Control BD20 A13 Output

Swiich
Name

Position

Hexadecimal

Value

Instrument Seiting

out_band_select
out_band_select
out._.band_select

out_band_select

out_det. time_cntl
out_det_time_cntl
qutwALC_ bw_cntl
out..ALC_bw_cntl
out_ALC_state

out_ALC_state

4
Not 4
1
Not 1
2
Not 2

RF Generator RF Gen Freq to <250 MHz

RF Generator RF Gen Freq to >250 MHz

RF Generator RF Gen Freq to >500 MHz

RF Generator RF Gen Freq to <500 MHz

RF Generator RF Gen Ireq to >250 MHz <500 MHz
RF Generator RF Gen Freq to <250 MHz >500 MHz
RF Generator RF Gen Freq to <250 MHz

RF generator RF Gen Freq to >500 MHz

RF generator RF Gen Freq to 2250 MHz <500 MHz
RF Generator RF Gen Freq <1.5 MHz

RF Generator RI' Gen Freq >1.50 MHz

RF Generator RF Gen Freq >1.5 MHz <20 MHz

RF Generator RF Gen Freq >20 MHz

RF Generator RF Gen Freq «<1.5 MHz

RF Generator AFGenl to AM Off

RF Generator AFGenl to AM RF Gen Freq > 1.5 MHz
RF Generator AFGenl to AM Off

Condition Not Used in 8920 Operation

Normal Operation

Normal Operation

Condition Not Used in 8920 Operation

Table 7-22. 1/0 Specs BD20 A13 Output

Connector

Name

Type Range

Min Max

J26-3
J26-17
J27-7

OUT_1G_REF
SGS_500_1000M

AM_MOD

] dBm
-2 dBm
0Vp

+3 dBm
+2 dBm
4 Vp

Input
Input
Iuput

J28-13 MAIN_RF_OQUT |OQutput { —6 dBm |+16 dBm
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Table 7-23. 1/O Specs BD21 A6 Signaling Source/Analyzer

Connector Name Type Range
Min | Max
J22-1 PROC.AUD [Input |.2 Vp{3 Vp
J22-3 |AFG1 Output |0 Vp [2.5 Vp
J22-5 | AFG2 Qutput [0 Vp | 2.6 Vp
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Table 7-24. Switch Control BD22 A4 Modulation Distribution

Switch
No.

Switch
Name

Position

Hexadecimal
Value

Instrument Setting

1

dstr_pre_emphasis

dstr_ext_mod _coupling

dstr_exi_mod. to_mod

dstr_afg2_to_mod

dstr_afgl_to._mod

datr_mod _destinatior

dstr_meod_destination

dstr.monitor_select

dstr_mod_coupling

dstr_xmir_key

dstr_mod_polarity

dstr_premod_filter

dstr_afg?_1_atten

dstr_afgl_1_atten

dstr_afg2_2_atten

dstr_afgl_2_atten

1

0

RF Generator Mic Pre-Emp OfFf

RF Generator Mic Pre-Emp On

RF Generator FM Coupling DC

RF Generator FM Coupling AC

RF Generator Mod In te FM or AM
RF Generator Mod In to Gff

RF Generater AFGen2 to On
RF Generator AFGen2 to Off
RF Generator AFGenl to On
RF Generator AFGenl to Off

RF Generator AFGenl to AM

RF Generator AFGenl to FM or Of

RF Generator AFGen2 to FM

RF Generator AFGen2 to AM or Off

AF Analyzer AF Anl In 1o Mic Mod

AF Analyzer AF Anl In to Ext

AF Analyzer AF Anl In to FM Mod or AM Mod

AF Analyzer AF An! In to Audio Gut

RF Generator Audio Out to DC

RF Generator Audio Out to AC

TX Test Ext TX Key On

TX Test Ext TX Key Off

RF Generator RFGen Fregq <249 MHz

RF Generator RFGen Freq »249 MHz

Encoder Mode to Amps-Tacs, Channel to Voice
Encoder Mode to Amps-Tacs, Charnel to Cntl
Encoder Mode to NAmpsz-NTacs, Channel to Voice
Encoder Mode to LTR

RI Generator AFGen2 to AM > 10% or FM > 10 kHz
RF Generater AFGenz to AM <10% or FM <10kH=
RF Generator AFGenl to AM >10% or FM > 10 kHz
RF Generator AFGenl to AM <10% or FM < 20 kHz
RF Generator AFGen2 to Audio OQut »72 mV

RF Generator AFGen2 te Audio Cut <72 mV

RF Generator AFGenl to Audio Cut > 72 mV

BEF Generator AFGen2 to Audio Gut <72 mV

Table 7-25. I/O Specs BD22 A4 Modulation Distribution

Connector Name

Type

Range

Connector

Name Type

Min

Max

MIC_IN
EXT_MOD
APG1
APG2

MOD_MON

Input 0Vp

Input 0 Vp
Input O Vp
Input 0Vp

Output [0 Vp

30 Vp
iz Vp
2.5 Vp
25 Vp

12 Vp

AM_MOD Cutput

FM_MOD Cutput
AULD OQUT_HI|Cutput

AUD.QUT2 Qutput
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Table 7-26. Switch Control BD25A A7 Controller

Switch
Name

Position

Hexadecimal
Value

Instrument Setting

Write Protect /Unprotect

Manually Switched to Unprotected
Manually Switch to Protected
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Table 7-27. Switch Control BD25B A7 Controller

Sw}itcll

No,

Switch
Name

Position

Hex
Value

Instrument Setting

51

9l

32

Write Protect/Unprotect

Smart Card Fype

Memory Type

a
open
a
open
a

open

Manually Switched to Unprotected

Manually Switch to Protected

Manually Switched to Epson Type Reader

Manually Switched to PCMCIA Type Reader
Manually Switched to One Time Programmable ROM
Manually Switched to Flash ROM

1 In 8920B application switch 2 and 3 must be in open position.

2 I.n 8920B application switch 2 and 3 must be in open position.
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Replaceable Parts

Introduction

In the U.S. you can order replacement parts by phone. There are two ways to do this. If

your Test Set is under warranty you can use the Self-Support program (see below) to obtain
replacement parts, The other method is to order the part directly (see below). Outside the
U.5. contact your local Hewlett-Packard Sales and Service office.

Self-Support Program

For U.5. customers that wish to repair their own Test Sets, a special toll-free number (1 800
827 3848) is now available for hardware troubleshooting assistance. This is a special service
specifically designed for Hewlett-Packard customers that repair their own| Test Sets. For

a Test Set under warranty, there is no charge for troubleshooting assistance, and repair
parts covered under warranty will be sent directly to the customer. If the Test Set is out of
warranty, there will be a charge for parts.

Direct Parts Ordering

Call Hewlett-Packard parts specialists at 1 800 227 8164. They can help you identify parts
and can also take your order.

Assembly Replacements

With some assemblies you will receive a Memory Card that contains factory-generated
calibration data for that assembly. There will also be an instruction sheet for loading the
calibration data into your Test Set after you've replaced the assembly.

A table, Relating Assemblies To Troubleshooting Aids, at the beginning of chapter 3 - Repair
shows which assemblies need calibration data as well as which performance tests and periodic
self-calibration adjustments are recommended after replacing an assembly.

eplaceable Parts
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AZ6 (Standard) or
A12 (Opt 020) A13 Al14  A15 A6 A17  A18 (Opt 102)

W20 (Opt 103)
A21 (Opt 103)

Fan shield
: [l (0Pt 050)
AZ2W A8

(CRT Cable
not shown) B1

‘\AG

Add"]

(CRT shield)

e

{CRT) 1
g1

/] \ N

topvw20a.drw \

Az4 A2 w3 A3A1, ABAZ
Major Assemblies and Cables, Top View
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HP 8920A Replaceable Parts

Deseription Replacement '
Kit or
Part Number

AUDIC ANALYZER 2 (STD) 08920-51812
AUDIG ANALYZER 2 (VNF) (Opt 019) 08920-61853

AUDIO ANALYZER 1 ! 08520-61811

400 Hz HP FILTER (Opt 010) 08520-61054
CCITT FILTER (Opt 011) 08920-61055
4 kHz BF FILTER (Opt 012) 05520-61062
C-MESSAGE FLTR (Opt 612} 08920-61056
6 kHz BP Filter (Opt 014) 08620-81063

MODULATION DISTRIBUTION | 08920-61809

SERIAL IO CONTROL | 08920-815828

SIGNALING SOURCE ANALYZER {Std) 06920-616848
SIGNALING SOURCE ANALYZER (Opt 004) 06920-61850

CONTROLLER (DCU) 08920-61807

EPROM MEMORY 3TD (For serial break «<3515) 08920-61865
OTPF MEMOCRY STD (For serial break >25ib) 08920-81868

EFPROM MEMORY Opt. 005 (For serial break «<3515) 08920-61866
OTP MEMOCRY Opt. 005 (For serial break >2515) 08920-61869

EPROM FIRMWARE KIT (For serial prefix break <3515) 08920-81058
OTP FIRMWARE KIT (For serial prefix break >2515) 08920-61870

FPOWER SUPPLY 08920-61815

POWER 3UPPLY REGULATOR 08920-61856

RADIO INTERFACE {Opt 020) 08920-61825
ERICKSON PCM REFERENCE {Opt 042) 08921-61842

RF QUTPUT 08920-81831

S1G GEN SYNTHESIZER (5TD}) 08920-61830

SIG GEN SYNTHESIZER {Opt 050) 08921-¢1819

REFERENCE (3TD} 08920-61829

REFERENCE (Opt 001 or Opt 050) 08020-61835

RECEIVER 08920.61528




HP 8920A Replaceable Parts (continued)
Description Replacement
Kit or
Part Number
RECEIVER SYNTHESIZER (STD} 08920-61827
RECEIVER SYNTHESIZER (Opt 050) 08921-61820
SPECTRUM ANALYZER (Opt 002 or Qpt 102) 08920-61852
MEASUREMENT 08920-61836
DISPLAY PROCESSCOR 08920-61824
HP-IB/RS-232/CURRENT SENSE {Opt 003 or Opt 103) 08920-61818
DISPLAY (CRT) 08920-61003
CABLE ASSEMBLY 08920-61020
HIGH POWER ATTENUATOR 08920-61810
4dB ATTENUATOR (Opt 008) 08920-61848
0dB ATTENUATOR (Opt 007) CABLE ONLY 08920.61068
TERMINATOR (Except Opt 002 or Opt 102) 0£920-60140
FAN 3160-0597
FAN SHIELD (Opt 050) 08921-00003
RBN26CNDCT28AWG 08€45-63027
RIBBON CABLE, DCU-HP-IB 03820-61018
CENTRONICS PRNTR CABLE (Serial Prefix <3501 Only) 08020-61146

CRT SHIELD 05920-00043
PRE-GUIDE SMT CD {PfC A8) 08920-40018

8-6 Replaceable Parts




A12, hot shown) (Opt 020)

W11 A25.01-J9 W10 W17 (Opt0O50) W9 W8 (Ribbon cableto .

T £ ) D oy o0 o b= o hAAA W W16 toso
G T e S , 7 18 (0pt0s0)

~d

W15 (Opt 050}

224226
\

T Hi— W13 (STD)

we

W5

(input cable to
Motherboard,
not shown)

W14 (Opt 050)

Ribbon cable to rear panel
CONTROL RO, not shown ATW2 W4 Wi

Major Assemblies and Cables, Bottom View
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HP 8920A Replaceable Parts

Description Replacenment Kit or
Part| Number

RECEIVER MIXER 08920-61832
INPUT SECTION (For serial prefix < 2501) 08920.61804
INPUT SECTION (For serial prefix >2501) 08920-61874

AQG MOTHERBCARD 08920-60428
A25 J1-19 BNC (AUDIO IN, ect.) 1250-1842
AIW2 CBL CABLE FRONT PANEL 08920-619‘07
Ls1 3PEAKER ASSEMBLY 08920-61025
W1 SR 2.18 SMA-SMA (STD or Opt 008) 08920-610)
Wi CAELE ASSY.5R (For Opt 007) 0B920-610
W4 SR CABLE HEAT SINK (3TD or Opt 008) 08920-610
W4 For Opt 007 08920-610
RIBBON CABLE 08920-610
CABLE ASSEMBLY-FOWER SUPPLY 08920.61Q)
RIEBON CABLE, DCU TO HP-IB 08920-610
CABLE ASSEMELY (OPT. 020) 08920-810
SEMI-RIGID CABLE-SIG GEN OUT 0R920-619)
SEMI-RIGID CABLE-REC IN 08920-61Q
SR REC SYNTH - REC MIX 08920-610
SR INFUT - REC MIX 08920-610
SEMI-RIGID, JUMPER {(3TD) A25J5b to A25J56 08920-610

RIBBCN CABLE (Opt 050) A25J57 to CONTROL I}/G (Rear 08921.610
Panel}

SEMLRIGID SMC-NONE (Gpt 050) AR25)58 te I RF IN (Rear 08921-610
Panel)

SEMI-RIGID SMC-NONE (Cpt 050) A25]55 to CW RF OUT 08921-610
{Rear Panel)

SEMI-RIGID SMC-NONE (Gpt 050) A25154 to 114.3 MHz OUT 08921-610
(Rear Panel}

CA AS3Y HEAD PHON G8921-610,

T8 MOTHER BD COVER 08920-001
105-108 SCREW-MACH M3 X 2.5 8MM-LG PAN.HD ’ 0515.0680
113 SPEAKER BRACKETT AY 05920-610
224-226 NUT-HEX DBL-CHAM M5 X 0.5 2.5 MM-THK 05325-010%9




ttems 114 & 218 are
part of ltem 1.

{Mounted behkind
front-panel)

123-125.
222, 223

Front Panel

8-10 Replaceable Parts




HP 8920A Replaceable Parts

Deacription Replacement
Kit or
Part Number

KEY BOARD 08920160201
ADPT F N 1250-1811
FRAME FRONT 08920121022
FANEL DRE3S 08920:00018
PANEL DRESS ({pt 007) 0892000103
PANEL DRESS (Opt 008) 05920:001562
WASH LOQCK 501D 2190-G068
NUT HEX 1/2-28 2050.0054
PiO A1w:2 08820461007
SCREW-MACH ASSEMBLY M3 X 0.5 sMM-LG 05615-2126
KEYPAD 08920440001
SCREW-MACH ASSEMBLY M2 X 0.5 6MM-LG 0515-2126
KNOB BASE 1-1/8 JGK .25 IN.ID 0370.2110
WINDOW CRT FLTR 08920421023
BEZEL,CRT 08920440002
SCREW-MACH M2 X 0.% 10MM-LG 0515-2135
NAMEFPLATE 08920400019
KEY CAP “"POWER" 5041-0944
PUSHROD 08920440005
122 NUT HEX 1/4-2¢ 2850-0196
123-125 NUT HEX 1/2-28 2850-0054
126,129 KNOB CONC BASE 0270-3079
222-223 NUT HEX 1/2-25 2950-0054
238 CAUTION LABEL 08920460062
413 CLIP WINDOW 05520400074
414-422 SMM2.5 SPCHPNTX 0515-1753

Reblaceable Parts 8-11




411,412 249, 250

\

{Cam-Out holder,
202-303 not shown)

e

/[

\

Jﬁ

\

/ ]] 306-317

- / L~ {Cam-Out)

142-144,

e {}
(Hold power

regulator) % ey

" 231

8-12 Replaceable Parts

™~ 205, 206,
208-213,
q 215-217

chasgis1.drw

Attaching Hardware, Top View




55-62
142-144
145-146
205,208
208-213
215-217
221
248,250
282-303
20€-317
411-41z2

HP 8920A Replaceable Parts

Description

SMM23.0 SSEMPNTX

RIVET PLASTIC FLH

SCREW-MACH M4 X 0.7 sMM-LG PAN-HD
SCREW-MACH ASSBLY M3 X 0.5 sSMM-LG
SCREW-MACH ASSBLY M3 X 0.5 8MM-LG
SCREW-MACH ASSBLY M3 X 0.5 8MM-LG
RIVET PLASTIC

RIVET-PLASTICOVH 187 DIA 6LG
CAM-OUT HGLDER

CAM-OUT

WSH FL .19461D

|

|

\

i

|

|

|

|

|

\

!
Rep;lacement

it or

Pznrﬁi Number

0515.1‘950
0281-1341
0515- ‘143
0515-1950
0515-1950
05155.‘?950
03614341
0261-1328
05320440016
08920440000
2050-1353

Replaceable Parts 8-13




chassis2.drw 57
Q

Chassis and Attaching Hardware, Bottom View

'8-14 Replaceable Parts




7954
85-86
B7-104
109-112
120

221

272

HP 8920A Replaceable Parts

Description

ASSEMBLY-CHASSIS For serial prefix < 3452
{includes new covers and plates)
ASSEMBLY-CHASSIS For serial prefix > 2452
SCREW-THD-RLG-M4 % 0.7 10MM-LG PANHEAD
SMM2.0 8SEMPNTX

SCREW-MACH ASSEMBLY M3 X 0.5 12-MM LG
SCREW-MACH ASSBLY M2 X 0.5 SMM-LG
SCREW-MACH ASSEMBLY M3 X 0.5 122MM LG
SCREW-MACH ASSBLY M2 X 0.5 SMM-LG
SCREW-MACH AS3SBLY M4 X 0.7 20MM-LG
SCREW-THD-RLG-M4 x 0.7 10MM-LG PANHEAD

Replacement
Kit or
Part| Number

08920{61575

08820461145

0515-1992
5151950
|

0515-q664
0515-{950
0515.0664
0515-0372
0515-0456
0615.1693




188-201

116,117,

¢hassisd.drw

Attaching Hardware, Side View

| 8-16 Replaceable Parts



116-119

136-197,
159-204

219-220

HP 8920A Replaceable Parts

Description

SCREW-THD-RLG-M4 x 0.7 10MM-LG PANHEAD
SCREW-MACH M4 X 0.7 6MM-LG PAN-HD
SCREW-MACH M4 X 0.7 éeMM-LG PAN-HD
SCREW-MACH ASSEMBLY M2 X 0.5 6MM-LG

SCREW-MACH M4 X 8.7 eMM-LG PAN-HD

lacesble
it or
Number

993
2142
143
12¢

142

Replaceable Parts 8-17




273,
ring Plate) 241-246 274\275 463 (Backing Plats) .
276

135 0r Aa——
147 and\ 1

149

136 or
150

134 =

(Backing (Opt 050)

Plate)
]

151

™~ 277

1357
or
152 rpan20a drw
138 or 153 72-77 126-133 W18 (Opt 050)

(Backing (Behind panel,
Plate) not shown)

Rear Panel

8-18 Replaceable Parts




63
64,65
72.77
128-132
124
125-138
139
140,141
147148
149,150
151-153
241-246
273

274

HP 8920A Replaceable Parts

Description

QTR-CH-WHT
SCREW-MACH M4 X 0.7 6MM-LG PAN-ED
NUT-KNRLD-T-1/2-28-THD .094-IN-THK
NUT HEX 1/2-28

PLATE-HP.IB

SCREW-MACH ASSBLY M2 X 0.5 8MM-LG
RADIC INTF PLATE

SCREW-MAGH ASSBLY M2 X 0.5 sMM-LG

STAND OFF .327 (Gpt.103)

WSHR LK (Qpt.103)

SCREW-MAGCH ASSBLY M2 X 0.5 8MM-LG (Gpt.103)
SCREW-MACH ASSBLY M2 X 0.5 sSMM-LG

BDG POST ASSY

WSHR LK .256ID

NUT-HEX 1/4-32

DC FUSE, 154 250V

AC FUSE, bA /250

BACKING PLATE

CBL SMC-SMC (Opt 050)

Replacement
Kit or
ParF Number

5041-0201
0515-2143
0590-2611
2950-D054
68929-00177
Q515-p272
osezaﬁouoax
0515-pa7z
0380-P44
2190-D577
0515.h950
0515-b372
1510-#033
2190.p027
2950-#006
2110-D054
2110-p010
08922;000?6
8120-%816

Réplaceable Parts 8-19




8-20 Replaceable Parts




HP B920A Replaceable Parts

Description

COVER DIGITAL (for serial prefix <3452)
COVER DIGITAL (for serial prefix >3452)
COVER-AUDIO BDS

CCVER-CARDBOX

Rep&acement

Part!
08920
08920
08920
08920

it or
Number

00142
¢oive
00142
00087

placeable Parts 8-21




502. ltem 2

500. 501 502, ltem 4

502, Item §

cahinel.drwl

o= 502, ttem 3

&5

Instrument Cover, Bumpers and Attaching Hardware

. 8-22 Replaceable Parts




240
560,501
502

502, Itemn 1
502, Item 2
502, Item 3
5072, Ttem 4

502, Item 5

HP 8920A Replaceable Parts

Description

BUMPER

MM3.08SEMPNTX

CATCH LATCH

SCREW-MACH ASSEMBLY M2 X 0.5 8MM-LG
IMPACT COVER AY

SCREW-MACH M4 X 0.7 10MM-LG PAN HD
COVER ASSY

GEAR RING

SPROUCKET GEAR

HANDLE

FOOT REAR

TRIM CAP-HANDLE

Replacement

qut

Kit or

Number

5062-4806
051E40664
502145482

05151
08820
051541
08920

940
61057
114
61081

502146343
502146344

50412624

504148907

5041-8912

Re

placeable Pértsi 8-23
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HP 8920B Replaceable Parts List




AZ6 (Standard) or
A12 (Opt 020) A13 Ald  A15  A16 A17  A18 (Opt 102)

P
N
"y

3
-J

WA N\

»
-~

Fan shield
L | (Opt 051)
A22W1 A8

(CRT Cable
not shown) 81

Adde""]

(CRT shield)

&

7711

v

{CRT) |
I

/[ \ \e=
Y A

A24 A2 W3 A3A1, A3A2
Major Assemblies and Cables, Top View

LU

8-26 Replaceable Parts




HP B920B Replaceable Parts

Description

AUDIO ANALYZER 2 ([VNF)
AUDIO ANALYZER 1

406 Hz HP FILTER. (CGpt 010}
CCITT FILTER (Cpt 011)

4 kHz BP FILTER (Opt 012)
C-MESSAGE FLTR (Qpt 013)

& kHz BP Filter {Opt 014)
MODULATION DISTRIBUTION

SERIAL IO CONTROL

SIGNALING SOURCE ANALYZER (5td}
SIGNALING SOURCE ANALYZER (Opt 004)

CONTRCLLER (DCH)

FLASH FIRMWARE KIT
MEMORY PCMCIA

POWER SUPPLY

POWER SUPPLY REGULATOR
RADIO INTERFACE (Qpt 020)
BRF QUTPUT

SIG GEN SYNTHESIZER
REFERENCE (STD)
REFERENCE (Opt 001)

RECEIVER

Replacement
Kit or
Part Number

06920-81552

08920-61511

08920-61054

08920-6G1055

06920.81062

08920-61056

(8920-81063

08920-81809

08920-61829

08620-61849
0BS20-B1850

03920-61872

08920-61851
08920-61871

08920-81815

08220-61856

0£320.61825

08920.61831

06921-61519

05820-61829

08920-61835

08620-61828

Replaceable Parts 8-27




HP 8920B Replaceable Parts (continued)

Description Replacement
Kit or
Part Number

RECEIVER SYNTHESIZER 08921-61820
SFECTRUM ANALYZER (Opt 102) 08920-61852
MEASUREMENT 08920-61836
DISPLAY PROCESSOR 08920.615824
HP-IB/RS-232/CENTRONICS/CURRENT SENSE 08920-61818
DISPLAY (CRT) 08920-81005

CABLE ASSEMBLY 08920-61020
HIGH POWER ATTENUATOR 08920-61867
LOW POWER ATTENUATOR (Opt 007) 08920.61573
TERMINATOR (Except Opt 102} 08920-60140
FAN 3160-0597

FAN SHIELD 06921.00002
RBN26CNDCT28AWG 08645-61027
RIBBON CABLE, DCU.EP-IB 06920-61018
CENTRONICS PRNTR CABLE 08920-61146
CRT SHIELD 08920-00043
PRE-GUIDE SMT CD (P/C A8) 08920-40018

8-28 Replaceable Parts




W11 A25.41-J8 W10 WI7(Opt051) W8 ws (Ribl

Abgdahal

bon cablato )
not shown) (Opt 020)

HH

g

=

W18 {Opt 051)

W15 (Opt 051)

{ | ST

W13 (STD)

|

{Input cable to
Motherboard,
not shown)

W14 (Opt 051)

Ribbon cable to rear panel
CONTROL 1O, not shown ATW?2 W4 W1

Major Assemblies and Cables, Bottom View

8-30 Replaceable Parts




HP 89208 Replaceable Parts

Description Replacament Kit or
Part Number

RECEIVER MIXER 05920-61832
INPUT SECTION 08920-618

MOTHERBGARD 08920-804
BNC {(AUDIO IN, ect.) 1250-1842
SPEAKER ASSEMBLY 08923-610
CBL CABLE FRGNT PANEL 08920-610
SR 2.18 SMA-SMA (STD) 08920.610
CABLE AS3Y-SR (Opt 007) 08£920-610
SE CABLE HEAT SINK {STD) 02920-620
CABLE ASSY-8R {(For Opt 007} 05920-610
RIBBON CABLE 08920-610
CABLE ASSEMBLY-POWER SUFPPLY 08920-¢10|
RIBBON CABLE, DCU TO HP-IB 08920-610
CABLE ASSEMELY (OFPT. 020) 08920-610
SEMI-RIGID CABLE-SIG GEN QUT 08920-610
SEMI-RIGID CABLE-REC IN 08920-610
SE. REC 3YNTH - REC MIX 08920-610
SR INPUT - REC MIX 08920-610
SEMI-RIGID, JUMPER (STD) A25J55 to A25JS6 03920-610

RIBBON CAELE (Opt 051) A25157 to CONTROL /O (Rear 08921-610
Panel)

SEMI-RIGID SMC-NONE (Opt 051) A25]56 to IQ RF IN (Rear 08921-.610
Panel)

SEMI-RIGID SMC-NONE (Opt 051) A25J55 to CW RF QUT 08921-610
{Rear Panel)

SEMI-RIGID SMC-NONE (Opt 051) A25754 to 114.3 MHz OUT 08921-610
{Rear Panel)

TR MOTHER BD COVER 08920-G01
105-108 SCREW-MACH Mg X 0.5 6MM-LG PAN-HD 0513-0880
113 SPEAKER BRACKETT AY 08920-€10
224-226 NUT-HEX DEL-CHAM M& X 0.8 2.6 MM-THK 0526-0109

Re‘placeable Parts 8-31




ftems 114 & 218 are
part of ltem 1.

[Mounted Behird
frent-panel} Tronipan.drw

123-125,
222, 223

Front Panel

‘8-32 Replaceable Parts




HP 8920B Replaceable Parts

Description Replacement
Kit or
Part Number

KEY BOARD 0892046G201
ADPT F N 12501811
FRAME FRONT 08920-21046
PANEL DRESS 0592000172
PANEL DRESS (Opt 007) 08920-00169
WASH LOCK .5GID 2190-0068
NUT HEX 1/2-28 2950-0054
P/O A1W2 0892061007
SCREW-MACH ASSEMBLY M3 X 0.5 eMM-LG 0515-212¢
KEYPAD 08520440001 *
SCREW.-MACH ASSEMBLY M3 X 0.5 sMM-LG 0515-212€
KNOB BASE 1.1/8 JGK .25 IN.ID 0370-2110
WINDOW CRT FLTR 08920-21023
BEZEL,CRT 08220440003
SCREW-MACH M3 X 0.5 I0MM-LG 0515-2135
NAMEFLATE 08920-00120
KEY CAP “POWER” 5041.0944
PUSHROD 08220-40005
122 NUT HEX 1/4-36 2950-0196
122-125 NUT HEX 1/2-28 2550-0054
126,129 KNOB CONC BASE 0370-3079
222-223 NUT HEX 1/2-28 2950-0054
238 CAUTION LABEL 08920-00063
413 CLIP WINDOW 08920-00074
414-422 SMM2.5 EPCHFNTX 0515-1753

placeable Parts 8-33




411,412

249, 250

292-303

\

=g
{Hold power

regulator) %/

1 [1

8-34 Replaceable Parts

[

(Cam-Out holder,
not shown)

306-317

" (Cam-Ouy)

142-144,

" 231

[~ 205, 208,
208-213,
216217

chassis1.drw

Attaching Hardware, Top View




£8-62
142-144
14516
205,206
208-213
215-217
221

249,250
292.303
206-317
411-412

HP 8920B Replaceable Parts

Description

SMM3.0 SSEMPNTX

RIVET PLASTIC FLH

SCREW-MACH M4 X 0.7 8MM-LG PAN.-ED
SCREW-MACH ASSELY M2 X 0.6 SMM-LG
SCREW-MACH ASSBLY M2 X 0.5 SMM-LG
SCREW-MACH ASSBLY M3 X 6.5 8SMM-LG
RIVET PLASTIC

RIVET-PLASTICOVH .187 DIA eL.G
CAM-OUT HOLDER

CAM-OUT

W3SH FL 190ID

|
Rep&acement

it or

Parq Numbeyr
0515-1950
0261-1341
0515-%143
0515-#950
05151950
0515-1950
0261-1341
0261-132a
03920740016
0B920{40009
2050-1352

Re’placeable Parts 8-35




7'~.=J-ssa,/EI

87-104,
120 v
o an B [ I\
chassis2.drw 5 7_
O

Chassis and Attaching Hardware, Bottom View

8-36 Replaceable Parts




HP 8920B Replaceable Parts

Description Replacement
Kit or
Part| Number
ASSEMBLY-CHASS3IS For serial prefix < 3542 0892061875
(includes covers and plates)
ASSEMBLY-CHASSIS For serial prefix 2> 3452 08920-61145
SCREW.-THD-RLG-M¢ x 0.7 10MM-LG PANHEAD 0515-1993
-84 SMM2.0 8SEMPNTX 0515-1950
85-88 SCREW-MACH ASSEMBLY M3 X 0.5 12-MM LG 0515.0664
87-104 SCREW-MACH ASSBLY M3 X 0.5 8MM-LG 05156. 1950
109-112 SCREW-MACH ASSEMBLY M2 X 0.5 12-MM LG 0515-0864
120 SCREW-MACH ASSBLY M3 X 0.5 8MM-LG 0515-0372
221 SCREW-MACH ASSBLY M4 X 0.7 20MM-LG 0515.0
272 SCREW-TBD-RLG-M4 x 0.7 10MM-LG PANHEAD 0515-1

Rebiaceable Parts




me R

o]

ONCn2aC00aCA0ARAR,
3985808080303080808
BOOSEO3CACRD
A0

OACADA0 A0,
OS0A0A0R0,
CRCADABARACRORCOACAD
BPAPACACRYLCHCATERa

199-204
chassis3.drw

219, 220

116,117,

Attaching Hardware, Side View

8-38 Replaceable Parts




Item

£6-69
116-119

186-1497,
169-204

219-220

HP 8920B Replaceable Parts

Description

SCREW-THD-RLG-M4 x 0.7 10MM-LG PANHEAD
SCREW-MACH M4 X 0.7 6MM.LG PAN-HD
SCREW-MACH M4¢ X 0.7 6MM-LG PAN-HD
SCREW-MACH ASSEMBLY M2 X 0.5 6MM-LG

SCREW-MACH M4 X 0.7 éeMM-LG PAN-KED

Replaceable
Kit or
Part Number

0515-1p93
0515-2143
0515-2143
0515-2126

0515-2143

Replaceable Parts




273
463 (Backfng Plats) 241-246 274\275 140, 141 (Backing Plate) .
276

135 or S
147 amd ~

149 j\@

136 or
148 and e |
150

(¢}
e

00
05059,

0
o?

o

(Backing
Plate)

Q

(Opt 051)

02620%00

(=)

P

151

137
or
152 rpan2ob.drw

128-133 W18 (Opt 051)
(Backing {Behind panel,
Plate) not shown}

Rear Panel

8-40 Replaceable Parts




HP 8920B Replaceable Parts

Description lacement
Kit or
Number

83 QTR-CH-WHT 201
84,65 SCREW-MACH M# X 0.7 6MM-LG PAN.HD
T2-77 NUT-KNBLDARA1/2-28-THD J094-IN.THK 5 811
1258-123 NUT BEX 1/2-28 054
134 PLATE-HP-IB 00020
12.5-128 SCREW-MACH ASSBLY M3 X 0.5 8MM-LG 372
139 RADIC INTF PLATE 00031
140,141 SCREW-MACH ASSBLY M2 X 0.5 SMM-LG ar2
147-148 STAND OFF .227 644
149,150 WSHR LK 577
151-153 SCREW-MACH ASSBLY M3 X 0.5 8MM-LG
241-246 SCREW-MACH ASSBLY M3 X 0.5 §MM-LG
272 BDG POST ASSY
274 WSHR LK .2561D

NUT.-HEX 1/4-32

AC FUSE, 15A/250V

DC FUSE, 54/250V 0610

BACKING PLATE (Opt 051) 00076

CBL SMC-SMC (Opt 051) 816

Fldplaceable Parts 8-41




8-42 Aeplaceable Parts




HP 8920B Replaceable Parts

Desgcription

COVER DIGITAL
COVER-AUDIO EDS
COVER-CARDBOX

HReplacement
Kit or
Parvt, Number

08920-00176
08920-00143
08220400087

Replaceable Parts 8-43




502,

item 2

500, §¢1

502. ltem 4

s02.

tem &

-

a

cahinetdrwl

instrument Cover, Bumpers and Attaching Hardware

8-44 Replaceable Parts




2

4-1%

16,17
18-21

240
500,501
502

502
502,Item 1
502,Item 2
502,Itemn 3
502 Item 4
502 Item 5

HP 89208 Replaceable Parts

Description

BUMPER
MM3.085EMPNTX

CATCH LATCH

SCREW-MACH ASSEMBLY M3 X 0.5 8MM-LG
IMPACT COVER AY

SCREW-MACH M4 X 0.7 10MM-LG PAN HD
COVER ASZY

COVER ASSY(GOpt 031) NO HANDLE

GEAR RING

SPROCKET GEAR

HANDLE

FOOT REAR

TRIM CAP-HANDLE

Rep

Part ‘

506244

05150
5021.4
051541
08920~
05185.1
08920-
08220-
5021-4
5021-8
504143
5041.8
50418

acement
it or
NMumber

806
664
483
940
61037
114
61091
61153
342
344
G24
807
o912

placeable Parts 8-45
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HP 8921A Replaceable Parts List




A15 A6

H
|

I

A12 (Opt 020) A13 Al17 A18

b

I

\

VAN NN

e

:
@

AZ2W
(CRT Cable
not shown)

Ad G|

(CRT shield)

/] \ﬁ
[l LN

W3

JTREHETAIN

A22/

(CRT)

I'

[—lll

@l [el]

topvw21a.drw

Az4
Major Assemblies and Cables, Top View

A2

8-48 Replaceable Parts

77711

X

3

§

5

2
©

Far shield

3

w
-

Z

X




HP 8921A Replaceable Parts

Description Replacement
Kit or
Part Number

AUDIC ANALYZER 2 (STD) 08920-61812
AUDIO ANALYZER 2 (VNF) 0E820-61853
AUDIO ANALYZER 1 G8520-61811
AJAl or A3A2 CCITT FILTER {Gpt 011) 05920-61055
A3Al or A3A2 C-MESSAGE FLTR 08920-61056
AZAL or A3A2 8 kHz BP Filser 05920-61063
MCDULATION DISTRIBUTION 08920-61809
SERIAL I/O CONTROL 08920-61829
SIGNALING SOURCE ANALYZER 08920-61550

CONTROLLER (DCU) 08920-61807

EPROM MEMORY (For zerial break <3515) 08920-61866
OTF MEMORY (For serial break >3515) 056920-61869

EPROM FIRMWARE KIT (For serial prefix break <3515%) 08920-61058
OTP FIRMWARE KIT (For serial prefix break >3515) 08920-61870

POWER SUPPLY 08920-61815
POWER SUPPLY REGULATOR 08920-61856
RADIC INTERFACE (QOpt 020) 08920-61825
RF OQUTPUT 08920-613831
531G GEN SYNTHESIZER. 08921-61319
REFERENCE 05920-61835

RECEIVER 08920-615926

Replaceable Parts




HP 8921A Replaceable Parts (continued)

Description Replacement
Kit or
Part Number

RECEIVER SYNTHESIZER 08921-61620
SPECTRUM ANALYZER 08920-61852
MEASUREMENT 08920-61536
DISPLAY PROCESSOR 08920.61824
HP.IB/RS-232/CENTRONICS/CURRENT SENSE 08920-61818
DISPLAY (CRT) 08920-61005

CABLE ASSEMBLY 08920-61020
HIGH POWER ATTENUATOR SP <3501 08920-61894
HIGH POWER ATTENUATOCR 5P >3501 05920-61826
FAN 3160-0597

FAN SHIELD 08221-00003
RBN26CNDCT28AWG 08645-61027
RIBBON CABLE, DCU-HP-IB 08520-610186
CENTRONICS PRNTR CABLE (Serial Prefix <3501 Only) 08920-61146
CRT SHIELD 08520-00043
PRE-GUIDE SMT CD (P/Q AS8) 08920-40018

8-50 Replaceable Parts




Wit A25J1-09 wio w1y

WS W3 (Ribbon cabieto

! [ A2, not shown} (Opt 020)
ImEEl i

B)

W16

(i

& @

W5

(Input cable to
Motherboard,
not shown)

Ribbon cable to rear panel
CONTROL 1O, not shown ATW?2 W4 W1

Major Assemblies and Cables, Bottom View

B8-52 Replaceable Parts




HP 8921A Replaceable Parts

Description Replacément Kit or
Par{ Number

RECEIVER MIXER 055820-61832

INFUT SECTION {For serial prefix < 3501) 08920-61894
INPUT SECTION {For serial prefix >3501) 08921-613‘,26

|
A% MOTHERBOARD 08920.60425
A25 3119 BNC (AUDIO IN, ect.) 1250.1842
LSt SPEAKER A3SSEMBLY 08920-610}25
w1 S 2.15 SMA-5MA 0882061012
CBL CABLE FRONT PANEL 08920-610107
SR CABLE HEAT SINK 08920-61015
RIBBON CABLE 08920-610117
CABLE ASSEMBLY-POWER SUPPLY 08920-61019
RIBEON CABLE, DCU TO HP-IB os'azo-ewjls
W CABLE ASSEMBLY (OPT. 020) 08620-61029
we SEMI-RIGID CABLE-SIG GEN QUT 08920-61014
Wwio SEMLRIGID CABLE-REC IN 08920-81015
w11 SR REC SYNTH - REC MIX 03920.61433
Wiz $R INPUT - REG MIX 03920.3101134
Wis RIBBON CABLE A25J57 to CONTROL I/G (Rear Panel) 08923-61004
Wis SEMI-RIGID SMC.NONE A25J56 to 1Q RF IN (Rear Panel) 98921-61(1;01
wie SEMI.RIGID SMC-NONE 42555 to GW RF OUT (Hear Panel) 05921.61002

|
W17 SEMI-BRIGID SMC-NONE A25J54 to 114.3 MHz OUT (Rear 03921-61008
Panel) '

w19 CA ASSY HEAD PHON 05921-610142
78 MOTHER 8D COVER 08920-00110
105-108 SCREW-MACH M2 X 0.5 6MM-LG PAN-HD 0515-0680
113 SPEAKER BRACKETT AY 08920-61045
224.226 NUT.HEX DBL-CHAM M5 X 0.5 2.5 MM-THK 05350108

Replaceable Parts 8-53




"Neote:
Items 114 & 218 are
part of ltem 1.

{Mounted behind
front-panel])

123-125,
222, 223

Front Panel
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HP 8921A Replaceable Parls

Description Replacement
it or
Part Number

KEY BUARD 03924-30201
ADPT F N 1256-%1311

FRAME FRONT 08926-21022
PANEL DRES3S 0892(:;‘-000]8

WASH LOCK .50ID 2190-0068
NUT HEX 1/2.28 2050-0054
P/O ALW2 08920-61007
SCREW-MACH ASSEMBLY M2 X 0.5 6MM-LG 0515-212€
KEYPAD 08920-40001
SCREW-MACH ASSEMBLY M3 X 0.5 6MM-LG 0515-2126
KNOB BASE 1-1/8 JGK .25 IN.ID 02702110
WINDOW CRT FLTR 08920-21023
BEZEL,CRT 08920-40002
SCREW-MACH M2 X 0.5 10MM-LG 0515.2135
NAMEFLATE 08921-00001
KEY CAP "POWER™ 5041-0944
PUSHROD 08920.40005
122 NUT HEX 1/4-28 2950-019€
123-125 NUT HEX 1/2-28 2950-0054
126,129 KNOB CONC BASE 03703079
222-223 NUT HEX 1/2.28 2950.00864
238 CAUTION LABEL 08920-00063
413 CLIP WINDOW 08920-00074
414-422 SMMz.5 6PCHPNTX 051541752




(Cam-Out holder,
411,412 249,250 - 292-303  not shown)

\L_“ / 306-317
" (Cam-Out)

\ _—

1

142-144

fuun}] " !

{Hold power ] 231
regulator) %/

1.3 1

'

l\

, T 216-217

L_J chassis1.drw

Attaching Hardware, Top View

—

146
1o
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58-62
142-144
145-146
208,206
208-213
215-217
221
249,250
292-303
306-217
411-412

HP 8921A Replaceahle Parts

Description

SMM2.0 SSEMPNTX

RIVET PLASTIC FLH

SCREW-MACH M4 X 0.7 éMM-LG PAN-HD
SCREW-MACH ASSBLY M3 X 0.5 8MM-1.G
SCREW-MACH ASSBLY M2 X 0.5 8MM-LG
SCREW-MACH ASSBLY M3 X 0.5 8BMM-LG
RIVET PLASTIC

RIVET-PLASTICOVH .187 DIA 8LG
CAM-OUT HOLDBER

CAM-OUT

WSH FL .190ID

Reﬁ]acement
' ‘tKit or
Part Number

053161950
03611841
0515.§143
0515-1950
0515-1950
05151950
0361-1341
0361-1338
08920-4£00186
0392a}40009

3050-1852
|
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chassis2.drw 57

=}

Chassis and Attaching Hardware, Bottom View
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54

5T
T8-84
85-86
87-104
108-112
120
221
272

HP 8921A Replaceable Parts

Description

ABSEMBLY-CHASSIS

SCREW-THD-RLG-M4 x 0.7 10MM-LG PANHEAD
SMM2.0 88EMPNTX

SCREW-MACH ASSEMBLY M3 X 0.5 12-MM LG
SCREW-MACH ASSBLY M2 X 0.5 8MM-LG
SCREW-MACH ASSEMBLY M3 X 0.5 12.MM LG
SCREW-MACH ASSBLY M2 X 0.5 8MM.LG
SCREW-MACH ASSBLY M4 X 0.7 20MM-LG
SCREW-THD-RLG-M4 x 0.7 10MM-LG PANHEAD

Replacement

Part
08920-
051541
05151

Kit or

Number
61145
293
950

0515-0664

0515-1950
0515-9664
05150372
05 15-‘0456

0515-1

293

Re

placeable Parts 8-59
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<

008000000000
0202080920260
20502030202020208

ie) D0

199-204
chassis3.drw

116,117,
219, 220

Attaching Hardware, Side View
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55,56
6G-69
116-119

196-197,
193-204

219-220

HP 8921A Replaceable Parts

Description

SCREW-THD-RLG-M4 x 0.7 10MM-LG PANHEAD
SCREW-MACH M4 X 0.7 sMM-LGPAN-HD
SCREW-MACH M4 X 0.7 6MM-LGPAN.HD
SCREW-MACH ASSEMBLY M3 X 0.5 6MM-LG

SCREW-MACH M4 X 0.7 6MM-LG PAN-HD

placeable
Kit or

irt Number

1993
2143
2142
2126

2143

placeable Parts




273,
241-248 274,275

135 or

140, 141

147 and
149 S

(o e v
Codali)ogs o

o

o,
2o

136 or
148 and\

O N0
e

0
5o

150

0
(=
DU

o
o

134 =]

{Backing
Piate) | | ] )

0,0 .0,
OOODO 0,

1517 ¢
@ /® [\

137 A
or
A\

138 or 153 72-77 128-133

(Backing (Bshind panel,
Plate) not shown)

Rear Panel

'8-62 Replaceable Parts
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HP 8921A Replaceable Parts

Description placement
Kit or
t Number

63 QTR-CH-WHT 0201
64,65 SCREW-MACH M4 X 0.7 8MM.LGPAN-HD 2142
72-77 NUT-KNRLD-R-1/2-26.THD .094-IN-THK 1611
128-133 NUT HEX 1/2-28 0054
134 PLATE-HP-1B -00020
135.138 SCREW-MACH ASSBLY M2 X 0.5 SMM-LG 0372
138 RADIO INTF PLATE 00031
140,141 SCREW-MACH ASSBLY M3 X 0.58MM-LG 72
147146 STAND GFF .327
149,150 WSHR LK
151153 SCREW-MACH ASSBLY M2 X 0.5 8MM-LG
241-246 SCREW-MACH ASSBLY M3 X 0.5 SMM-LG
273 BDG PGST ASSY
274 WSHR LK .2561D
275 NUT-HEX 1/4-32

FUSE, 154 f250V

FUSE, 5A[250V

CBL $SMC.SMC

Replaceable Parts 8-63
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HP 8921A Replaceable Parts

Desecription

COVER DIGITAL (for serial prefix <3501)
COVER DIGITAL (for serial prefix >3501)
COVER-AUDIO BDS

COVER-CARDBOX

Replacement
Kit or
Pa,r‘p; Number

08920.00142
osgzd.om 76
08920-00142
0892(.‘}-0008?

H 3
Replaceable Parts 8-65




502,

item 2

502, ltem 4

502,

Item 5

&

cabine1,drwl 3

Instrument Cover, Bumpers and Attaching Hardware
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HP 8921A Replaceable Paris

Description Replacement
Kit or
Part| Number

2 BUMPER 5062-4B36
4-15 MM3.08SEMPNTX 0515-6664
16,17 CATCH LATCH 5021-5482
15-21 SCREW-MACH ASSEMBLY M2 X 0.5 8SMM.LG 0515.1940
240 IMPACT COVER AY 08920461037
500,501 SCREW-MACH M4 X 0.7 10MM-LG FAN HD 0515.1114
502 COVER ASSY 08920461691
502,Item GEAR RING 5021:-6343
502,itemn SPROCKET GEAR 5021-¢
502,[termn BEANDLE 5041-3
502 Itemn FOOT REAR 5041-8
502 Itemn TRIM CAP.HANDLE 5041-§

Replaceable Parts 8-67




Diagnostics Descriptions

This chapter contains detailed descriptions of the Self-Test Diagnostic an
Functional Diagnostics.

® Audio Frequency Diagnostics (AF_DIAGS)
m RI' Diagnostics (RF_DIAGS)
m Miscellaneous Diagnostics (MS_DIAGS)

Use this information when your diagnosis is ambiguous or when you want
of your diagnosis before ordering replacement assemblies,

To run the Diagnostics follow the procedures in chapter 2 - Troubleshootis

For more information read the block-diagram theory of operation that apj
Functional Diagnostic vou are running. The theory of operation is found
Diagrams.

| the three

further confirmation

ng.

plies to the
in chapter 7 - Block
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Description Of Self-Test Diagnostic

Introduction
The Self-Test Diagnostic can be run three ways:

1. The test runs antomatically when the Test Set is turned on. After the Test Set poWers up,
a message appears at the top of the display. If one or more tests fail, the message reports
the failure with a hexadecimal code. '

As the tests proceed, failure information with greater detail than the displayed messages
is coded (at power up only) on four LEDs on the top of the Controller assembly. To see
them, the Test Set’s cover must be removed. See chapter 3 - Repair for instructions on

removing the Test Set’s cover.

. The test runs when the Test Set receives the query *TST? over HP-IB. The resultant
decimal code can be read over the bus.

3. The test runs when Miscellaneous Diagnostics (MS_DIAGS) is run and the Self-Test is
selected.

Reading Self-Test Diagnostic Failure Codes From the Front Panel or HP-IB

The failure codes are listed in table 9-1. If more than one failure occurs, the failure code
will be the sum of the individual failure codes. The nature of the failure and the assembly
most-likely at fault is also listed.

Diagnostics Descriptions




Table 9-1. Returned Values for Seli-Test Diagnostic Failures

Returned Error code

Detected Failure Failed Assembly Hexadecimal Decimal
(displayed) (HP-IB)

Microprocessor AT Controller 0002 2
ROM A7 Controller or A8 Memory?,? 0004 4
RAM A8 Memory? 0008 8
RAM - A8 Memory? 0010 16
Timer AT Controller 0020 32
Real-Time Clock A8 Memory? 0040 64
Keyboard (stuck key) Al Keyboard? 0080
RS-2321/0 A21 HP-IB/RS-232/Current Sense? 0100
Serial Bus Communication Any Non-Optional assembly?,? 0200
Signaling Board Self-Test A6 Signaling Source/Analyzer? 0400
CRT Controlter Self-Test  A20 CRT Drive 0800

Miscellaneous Hardware Several Possible Assemblies?,? 1000

1 A7 Controller if HP 8920B; A8 Memory if HP 8920A or 8921A.

2 This assembly may be optional or there may be an optional version of it in some Test Sets,
3 Could also be the A7 Controller with a faulty key-down detector.

4 This checks the ability of the Controller to communicate with any hardware on the bus.

5 This message occurs if expected hardware is absent or non-responding to the Controller.

Reading LED Codes

When the Self-Test Diagnostic reports a failure, more information about the failure may
be available inside the Test Set. This additional information is output to the four LEDs

on the top of the Controller assembly. The failure codes are layered, that is, sent out as
code sequences. Figure 9-1 and the tables following it document some of the more useful
code sequences. You may need to run the Self-Test Diagnostic several times to figure out a
particular LED sequence.

Note The LEDs output Self-Test Diagnostic codes only when the Test Set is
powering up. The LEDs remain off when the Self-Test Diagnostic is initiated

# through programming or running the Miscellaneous Diagnostics. To read the
LED codes, the Test Set’s cover must be removed.

If the Test Set has no faults that can be detected by the Self-Test Diagnostic, the four LEDs
on the Controller assembly will light and remain on for about ten seconds. During that
period, a short beep will be heard. Then the LEDs will then extinguish and remain off.

If a fault is detected during the test:
1. The four LEDs will go on for about four seconds.

2. The LEDs will blink a failure code which corresponds to the error listed in the table 9-1.
Table 9-2 shows the blinking LED codes.
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I
3. Two non-blinking LED codes will follow. The interpretation of these ches depends on the
preceding blinking code. Two sets of the non-blinking codes are listed pn tables 9-3 and 9-4.

4. If there is more than one failure, the test will loop back to step 2 and fepeat until the last
failure is reported. |

| _
The pattern generated by the LEDs can be interpreted as a binary-weighﬁng code, The LED

closest to the rear of the instrument (labeled “07) is the least-significant ?tit. For example if
the LEDs output the blinking pattern: Off, On, On, On (reading front-torback or LEDs “3 2

1 0™), the binary number is 0111 or decimal 7. The error codes shown in hjhe table 9-1 are
weighted by the binary value. The weighted value for this example is decimal 2° = 128 or
hexadecimal 80. (This example is easy to emulate; simply power-up the Test Set while holding
a key down.)

1 nnnnnn 3

Remove Test Set i NN Read LE
nnnnuuuununng

off TG0
rapid biink ?W‘[ﬁ%

O = steady on or slow blink

For multiple| failures, the failure
2 patterns degecribed below will
Turn power on. ———l repeat for all failures detected.

1 Note
:% .

No Failures... Failures...

M The LEDs will light for B Three patterns are displayed. B The second and third patterns
about 10 seconds, then The first blinks rapidly and blinks slowly and indicate
all will turn off. indicates the type of failure. failure defails.

3210 3210 3210 3212490

[eleRele] Eeo 05 ee’C eedX

See the following tables. This mantal cavers only Serial

{The example indicates a Bus Communication and

Serial Bus Communication Miscellaneous Hardware failures.

fault.) {The example indicates a faulty
A3 Audio Analyzer 1 assembly.)

F1Ge-1.DRW
Figure 9-1. Reading the Self-Test Diagnostic Using the Internal LEDs
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Table 9-3. First LED Patterns

If the first LED . .
pattern displayed is". Thel’l the fallure IS...
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Microprocessor

ROM Checksum (See note 1.)

RAM (See note 2))

RAM (See note 3.)

Timer

Real-Time Clock

Keyboard (stuck key or faulty key-down detector)
RS-232 I/O0

Serial Bus Communication {See Table 9-3.)
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NOTES

1. 8econd and third LED failure patterns:

HP 8920A: 0001 and 0001 for any ROM failure

HP 8921A: 0001 and 0001 for any ROM failure

HP 8920B: 0001 and 0001 for main ROM failure
0001 and 0002 for boot ROM failure

2. Second and third LED failure patterns:

HP 8820A: 0001 and 0001 for A8 Memory board RAM failure
HP 8921A:; 0001 and 0001 for A8 Memory board RAM failure
HP 8920B: 0001 and 0001 for A8 Memory board RAM failure
0001 and 0002 for A7 Controller board RAM failure
3. Second and third LED failure patierns:

0001 and 0001 for A8 Memory board RAM failure
0001 and 0010 for AB Memory board RAM failure

TABD-2.DRW
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Table 9-3. Non-Blinking LLED Codes For Serial Bus Communincation Failure.

If the second and third i .
LED patterns displayed are... Then the failure is...
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Table 9-4. Non-Blinking LED Codes For Miscellaneous Hardware Failure.

If the second and third . .
LED patterns displayed are... Then the failure is...
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A15 Reference
A3A1 Audio Filter 1 — C-Message

A3A2 Audio Filter 2 — 6 kHz BPF

A2 Audio Analyzer 2 — Var Freq Notch Filter
AZ21 HP-IB/RS-232/Current Sense — Centronics
Cellular Adapter Analyzer Self Test Failure
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X denotes a state that depends on the Cellular Adapter attached fo the Tésit Set.
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Description Of Audio Diagnostics (AF_DIAGS)

Introduction !

|
The Audio Diagnostics are divided into seven tests. In each test, a diagnosis of the failures is
made at the end of all the measurements in that test. Even though each test is independent
from the others, it is recommended that all tests be run in the order pres};nted on the menu
screen, f

The failure codes are keyed to the circuit names in the block diagrams a.cltompanying the test
explanations. If an explanation is ranked (high), there is a high probabiiity that the assembly
named is faulty. A rank of (medium) is shown when more than one assembly is listed and it is
unclear which assembly is most likely at fault. A rank of (low) indicates ithat the agsembly
named is not the only suspect assembly. :
Audio circuits not tested by the Audio Diagnostics are:
m A6 Signal Source/Analyzer - audio analyzer portion

= A4 Modulation Distribution -circuits associated with the MIC/ACC ja¢k, AM and FM
outputs

m A3 Audio Analyzer 1 - some of the inputs
m A2 Audio Analyzer 2 - speaker drive, volume control, ALC

m General - digital control

Audio Frequency Generators 1 and 2

This test checks the ability of Audio Frequency Generators 1 and 2 on the A6 Signaling
Source/Analyzer assembly to generate the DC levels programmed into them. The Audio
Frequency Generators are located on the Signaling/Source Analyzer assembly.

In this test, a “walking 1” (thatis, 0, 1,2, 4, ... , 1024) is input to the DAC. The DC output
level is measured by the Test Set’s internal DVM through a dedicated multiplexer line. The
output level should be proportional to the programmed input.

The following values are also input to the DAC:
m 2047 (which gives the highest positive output)
w 2048 (which outputs 0 V)

m 2049 {which produces the negative of the value for 2047 and is sufficient to verify that the
output can accurately output a negative voltage)

m 4095

Note that the measurements are static (DC); an AC waveform should be accurate if the DC
values are correct. (Other tests will implicitly confirm this.)
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The measurement limits are £10% of nominal £16mV offset. To keep the test simple, no
“attempt is made to check incremental stepping to improve accuracy at low settings. Failure
information is simple enough so that it is possible to pinpoint the faulty assembly without
elaborate diagnosis. The failure codes are as follows:

Table 9-5. Audio Generators 1 and 2 Failure Codes
Failure Codes

Code 1 Suspect Signaling Source/Analyzer assembly (medium).
(AFG1 Level Setting DAC faulty.)
Or Measurement assembly (medinm)
(Voltmeter multiplexer problem.)

Suspect Signaling Source/Analyzer assembly (medium)
{AFG2 Level Setting DAC faulty.)

Or Measurement assembly {medium)

(Voltmeter multiplexer problem.)

Code 3 Suspect Measurement assembly (high) {Voltmeter problem.)

Preliminary Audio Paths

This test checks the ability of the A4 Modulation Distribution assembly to route an audio
signal from Audio Frequency Generators, to the monitor select switch, and to the AM and
FM modulatgrs. It checks that the audio leaves the A4 assembly, but does not check whether
it actually gets to the AM and FM modulators. The test that follows this one (Modulation
Distribution Internal Paths) does the fine-resolution testing of the circuits.

This is a test of the integrity of the Modulation Distribution assembly. It verifies the
functioning of the signal-routing switches. The nine paths in this test are shown as heavy lines
in figures 9-2 through 9-7.

Note In these figures, three circuits on the Modulation Distribution assembly
(AFG1 Amplifier, AFG1 Level Amplifier, and AFG1 Attenuator 1) are

ﬂ combined into one circuit block labeled AFG1 Circuits. This also applies to
AFG2. Refer to figure 9-8 which explicitly shows these circuits.

Measurement limits are £10% of nominal when a signal is expected at the output (Paths 1, 3,
'5, 6,7, and 9). The limits are 20 mV when the signal should be absent (Paths 2, 4, and 8).

It is also as important to check paths which are intended to block signals (that is, that expect
10 output) as it is to check paths that should pass signals.

Paths which block signals are open switches (in Paths 2 and 4) or blocking capacitors with
DC applied (in Path 8).

All paths are stimulated with DC except Path 9. Path 9 checks the DC blocking capacitor
that couples signal to the front-panel AUDIO OUT port. Path 9 is the only path that uses a
Peak Detector.

All measurements in this test are made with fixed level and gain parameters. Only
signal-routing switch settings and the waveform of Audio ¥requency Generator 2 are changed.
The fixed settings are as follows:

m Level of Audio Frequency Generators 1 and 2 (AFG1 and AFG2) set to 1 V.

9-10 Diagnostics Descriptions




m Frequency of Audio Frequency Generator 2 set to 1 kHz in AC.

a Gain of AFG 1 and 2 Level Amplifiers set to 0.784 (DAC set to 200 out of a2 maximum of
255). .

m Attenuation of AFG1 and AFG2 Attenuator 1 set to O dB.
m Attenuation of AFG1 and AFG2 Attenuator 2 set to 0 dB.

These fixed final settings result in nominal DVM readings of:
m 1.725 V for Paths 1.

m 3.45 V for Path 5.

m 2.16 V for Paths 6, 7, and 9.

m 0V for Paths 2, 4, and 8.

These settings are near optimum for the devices tested. The DAC setting of 200 (which sets
the gain of the two AFG level amplifiers) is the nominal maximum. (Valyes between 201 and
215 are not normally used.)

The following example illustrates how the levels are determined. For Path 1:
wm AFG1 inputis 1V,

m AFG1 Amplifier gain is 2.2 (6.85 dB).

m AFG1 Level Amplifier gain is set to 0.784 {-2.11 dB).
a AFG1 Attenuator 1 gain is set to 1 (0 dB).

m Modulation Select Sum Amplifier gain is 1 (0 dB).

m Other gains (switches and buffers) are 1 (0 dB).

Multiplying the these settings gives 1.725 V (4.74 dBV) at the input to the DVM.

The failure codes for the preliminary audio paths are as follows:
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Failure Codes

Table 9-6. Preliminary Audio Paths Failure Codes

Code 2

Code 8

Code 17

Code 20

Code 21

Code 31

Code 32

Code 49

Code 96

Code 117

Code 128

Code 256

Code 320

Code 340

Code 352

Code 373

Suspect Modulation Distribution assembly (high)
(AFG1 Modulation Select Source Switch stays closed.)

Suspect Modulation Distribution assembly (high)
(AFG2 Modulation Select Source Switch stays closed.)

Suspect Modulation Distribution assembly (high)
{AFG1 Modulation Select Scurce Switch open.)

Suspect Modulation Distribution assemnbly (high)
(AFG2 Modulation Select Source Switch open.)

Suspect Modulation Distribution assembly (high)
(Modulation select output problem. Check Modulation Select
Source Switch (including FM Polarity amplifier, not shown in
figure).)

Suspect Modulation Distribution assembly (high)
(Monitor Select Multiplexer Switch stays in audio output
position.)

Suspect Modulation Distribution assembly (high)

(AFGI1 Atten 2 or Audio Output Sum Amplifier open.)

Suspect Modulation Distribution assembly (high)
(AFG1 path problem. Check AFG1 circuits Filter
Amplifier,

Int Level Amplifier DAC, and Atten 1.)

Suspect Modulation Distribution assembly (high)
(Audic AC/DC Coupling switch open.)

Suspect Audio Analyzer 2 assembly (medium)

(Problem with path from the Monitor Select Input to DVM OUT.)
Or Measurement assembly (low)

(Voltmeter multiplexer problem.)

Suspect Modulation Distribution assembly (high)
(Shorted Audio AC/DC Coupling switch or capacitor.)

Suspect Modulation Distribution assembly (high)

(Audio AC/DC Coupling capacitor open.)

Or Audio Analyzer 2 assembly {low)

(Problem with path from Monitor Select input to Pos Peak
Detector.)

Or Measurement assembly (low)

{Voltmeter multiplexer problem.)

Suspect Modulation Distribution assembly (high)
(AFG2 Atten 2 or Audio Output Sum Amplifier open.)

Suspect Modulation Distribution assembly (high)
(AFG2 path problem. Check AFG2 circuits Filter
Amplifiers,

Internal Level Amplifier DAC, and Atten 1.)

Suspect Modulation Distribution assembly (high)
(Audio output problem. Check Audio Qutput Sum Amplifier,
and Monitor Select Multiplexer switch.)

Suspect Modulation Distribution assernbly (high)
(Monitor Select Multiplexer switch open or stays in modulation

9-12 Diagnostics Desgriptiondlicrophone input position (not shown in figure).)

Or Measurement assembliy (low)
{Voltmeter multiplexer problem.)
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Figure 9-2. Preliminary Audio Paths 1 and 2
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Modulation Distribution Internal Paths

This test checks out the Modulation Distribution assembly for those paths which relate to
“inputs from the two Audio Frequency Generators. Basically the paths are the same as in the
Preliminary Audio Paths test; however, the circuits are tested more thoroughly by varying
settable parameters (gain and attenuation). The paths are illustrated in figures 9-8 and 9-9.

The audio sources are set to AC. The measurements at the DVM are always DC since the
signal is routed to the Peak Detector in Audio Analyzer 2 (this is not shown in figures 9-7 and
9-8). Measurement limits are £:10% of nominal +10 mV offset when a signal is expected at
the output and £10 mV when the signal is absent {when Attenuator 2 is set to open).

In this test, a “walking 17 (that is, 0, 1, 2, 4, ... , 128, 255) is programmed into the
gain-control DAC of the Level Amplifiers. In normal use the highest DAC setting is 200. The
system gain was discussed in the Preliminary Audio Paths test. Attenuator ls are set to
attenuation’s of 1 and 0.1. Attenuator 2s are set to attenuation’s of 1, 0.01, and open. Do not
confuse Attenuators 1 and 2. There are two Attenuator 1s, AFG1 Attenuator 1 and AFG2
Attenuator 1; there are two Attenuator 2s, AFG1 Attenuator 2 and AFG2 Attenuator 2.

In newer Test Sets there are three low-pass filters (150 Hz, 250 Hz, and 20 kHz) in the path
for AFG2. The three filters are tested if present in measurement paths 9, 10, and 11 (not
shown in figure 9-9).

The failure codes for the Modulation Distribution assembly’s internal paths are as follows:
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Table 9-7. Modulation Distribution Internal Paths Failure f:bdes
Fatlure Codes

Code 2 Suspect Modulation Distribution assembly (high)
(AFG1 Atten 1 stays at gain=1.)

Code 5 Suspect Modulation Distribution assembly (high)
(AFG1 Atten 1 stays at gain=0.1.)

Code 7 Suspect Modulation Distribution assembly (high)
(ATGI path problem. Check AFGI1 Filter/Amplifiers,
Int Level Amplifier DAC, and Atten 1 and 2.)

Code 11 Suspect Modulation Distribution assembly (high)
{AFG1 Atten 2 stays at gain=0.01.)

Code 12 Suspect Modulation Distribution assembly (high)
(AFG1 Atten 2 stays at gain=1.)

Code 32 Suspect Modulation Distribution assembly (high)
{AFG2 Atten 1 stays at gain=1.)

Code 80 Suspect Modulation Distribution assembly (high)
(AFG2 Atten | stays at gain=0.1.)

Code 112 Suspect Modulation Distribution assembly {(high)
(AFG2 path problem. Check AFG2 Filter/Amplifiers,
Int Level Amplifier DAC, and Atten 1 and 2.)

Code 119 Suspect Modulation Distribution assembly (high)
(Path from Audio Qutput Sum Amplifier through
Monitor Select Multiplexer open.)
OR Audio Analyzer 2 assembly (low)
{Path from the Monitor Select Input to DVM OUT
faulty.)

Code 176 Suspect Modulation Distribution assembly (high)
(AFG2 Atten 2 stays at gain=0.01.)

Code 192 Suspect Modulation Distribution assembly (high)
(AFG2 Atten 2 stays at gain=1.)
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Modulation Distribution External Paths

This test checks the ability of the A4 Modulation Distribution assembly to route an external
modulation signal to the monitor output of the A4 assembly. It also checks the ability of the
A4 assembly to adjust the level of an external modulation signal. The paths which relate to
internal inputs are checked in the previous test,

This test checks the Modulation Distribution assembly’s path from the rear-panel
MODULATION INPUT to the Monitor Select output. Before doing this, the path from
Audio Frequency Generator 1 to the Monitor Select is checked to assure that the audio source
can be used as an external test signal via the front-panel AUDIO OUT connector. The paths
are illustrated in figures 9-10 to 9-12.

Audio Generator 1 is the signal source for all measurements (internal or external). The
signal is DC except where AC coupling is checked (Path 7). Measurement limits are £10% of
nominal when a signal is expected at the output, and =40 mV when the signal is absent (this
occurs when the Modulation Select Source Switch is set to open and when DC is applied to
blocking capacitor of Mod In AC/DC coupling). However, the limit on DAC-gain controlled
amplifiers is £10% of nominal £40 mV.

In Path 1 the integrity of the internal signal at the AUDIO OUT connector is tested. In
Path 2 the signal is routed externally to the MODULATION INPUT connector where it is
measured through the shortest path (which goes from the output of the Modulation Input
Buffer Amplifier to the Monitor Multiplexer Select Source switch).

The strategy for checking the DAC-controlled external level amplifier is similar to the strategy
for the previous test. This amplifier has two variable-gain stages: (1) a stage which sets the
level based on user input and (2) a fine-adjustment stage which is factory- or user-calibrated
to correct for variations in overall path gain. Stage 1 is tested with a “walking 1”; stage 2 is
tested at one point {DAC set to 255).

The external attenuator is checked for gains of 1 and 0.1.

The failure codes for the Modulation Distribution assembly’s external paths are as follows:
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Table 9-8. Modulation Distribution External Paths Failure bodes
Failure Codes !

Code 1 Suspect Modulation Distribution assembly (high) :
{Audio output path problem from AUDIO OUT junction to Monitor
Select Multiplexer cutput.) ‘

Suspect Modulation Distribution assembly (high)
(Monitor Select Multiplexer switch stays in Mod Select position

e
Suspect Modulation Distribution assembly (high)

(The calibration portion of Ext Level Amplifier DAC stays at a
low setting or has low gain.)

Suspect Modulation Distribution assembly (high)
(Ext Level Ampiifier Attenuation stays at gain=1
or Ext Level Amplifier DAC stays at high gain.)

Code 12 Suspect Modulation Distribution assembly (high)
(Mod In AC/DC Coupling switch is always open.)

Code 16 Suspect Modulation Distribution assembly (high)
External switch 3 of Modulation Select Source stays
closed.)

Code 32 Suspect Modulation Distribution assembly (high) 1
(Mod In AC/DC Coupling switch or capacitor is shorted.)

Code 64 Suspect Modulation Distribution assembly (high)
(The Mod In AC/DC Coupling capacitor is open.)

Code 68 Suspect Modulation Disiribution assembly (high)
(Ext Level Amplifier Attenuation stays at gain=0.1.)

Code 76 Suspect Modulation Distribution assembly (high)
{The Modulation Input path is faulty. Check
Modulation/Mic
Summing Amp, Ext Level Amplifier DAC, Ext Level Amplifier
Attenuation, and Modulation Select Source Switch summing
amplifier or switches.)

Suspect Modulation Distribution assembly (high)
{The path from AUDIO OUT to MODULATION INP
Mod In Buffer Amp is faulty.)

Suspect Modulation Distribution assembly (high)
{AFGI path problem. Check AFGI Filter/Amplifiers, Int Level
Amplifier DAC, and Atten 1 and 2.)
Or path from Audio Output Sum Amplifier to Monitor Select
Mulitplexer output is faulty.) ‘

Or Measurement assembly {low) ‘
{Voltmeter multiplexer problem.)

Code 125 Suspect Modulation Distribution assembly (high) :
{Monitor Select Multiplexer switch stays in modulatiop input
position ¢.) |

Suspect Modulation Distribution assembly (high) !
(Monitor Select Multiplexer switch stays in audio output
position d.} f
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Audio Analyzer 1 Internal Paths

This test checks Audio Analyzer 1’s paths which receives the input from J1phie Modulation
Distribution assembly. The paths are illustrated in figures 9-13 to 9-15. |

In Path 1, the audio source is set to DC. The simplest path through the Modulation '
Distribution assembly is chosen. The signal passes through Audio Analyzer 1 by this path

to the DVM. In Path 2, the source is set to AC and the signal is peak deziected before being
measured by the DVM. In Paths 2 to 4, the gain of the Programmable Irq‘put Gain amplifier

is tested for gains of 1, 10, and 100 (0, 20, 40 dB). The input signal is adjusted to keep the
signal level in the range of the circuits that follow. In Paths 5 to 12, the frequency response of
the filters are tested, \

Paths & and 12 specifically test the optional filters. The presence and identification of
the filters is determined by measuring a DC voltage from a resistive dividler on the filter
daughter-board. 0 V corresponds to no filter present; 0.95 to 1.1 V indicates the 400 Hz
high-pass filter {Option 010); and so forth. Measurement limits are basej on the specified
frequency response.
The measurement limits are £10% of nominal £10 mV offset for levels nJ;t involved with
frequency responses (Paths 1 to 5). Through the filters, the measurement limits vary: £20%
in the passband and much wider in the stopband (Paths 6 to 12). 1

The failure codes for Audio Anlayzer 1’s internal paths are as follows:
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Table 9-9. Audio Analyzer 1 Internal Paths Failure Codes
Failure Codes

Code 1 Suspect Audio Analyzer 1 assembly (high)
(Failure in path from Input Buffer Amplifier to DVM
Select Switch Out.)

Code 12 Suspect Audio Analyzer 1 assembly (high)
(Progammable Input Gain stays at gain=1.)

Code 14 Suspect Audio Analyzer 1 assembly (high})
(Audio Range Peak Detector faulty.)

Code 15 Suspect Audio Analyzer 1 assembly (high)
{(DVM Select Switch faunlty.)

Code 32 Suspect Audio Analyzer 1 assembly (high)
(50 Oz HPF faulty.)

Code 64 Suspect Audio Analyzer 1 assembly (high)
(300 Hz HPF faulty or HPF select switch stays at 50 Hz HPF.)

Code 96 Suspect Audio Analyzer 1 assembly (high)
(HPF select switch stays in bypass.)

Code 256 Suspect Audio Analyzer 1 assembly (high)
(300 Hz HPF faulty.)

Code 288 Suspect Audio Analyzer 1 assembly (high)
(HPF select switch stays in 300 Hz HPF position.)

Code 512 Suspect Audio Analyzer 1 assembly (high)
(3 kHz HPT faulty.)

Code 768 Suspect Audio Analyzer 1 assembly (high)
(LPF select switch stays in 15 kHz LPF position.)

Code 1024 Suspect Audio Analyzer 1 assembly (high)
(15 kHz HPF faulty.)

Code 1280 Suspect Audio Analyzer 1 assembly (high)
(LPF select switch stays in 3 kHz LPF position.)

Code 1648 Suspect Audio Analyzer 1 assembly (high)
(LPF select switch stays in 300 Hz LPF position.)

Code 1792 Suspect Audio Analyzer 1 assembly (high)
(LPF select switch stays in bypass position.)

Code 1904 Suspect Audio Analyzer | assembly (high)
(HPF select switch open, LPF select switch open, or DVM Select
Switch stays in Audio Range Peak Det position.)
Or Audio Analyzer 2 assembly (low)
(Path from Filtered Audio Input to DVM Select Qutput faulty.)

Code 1910 Suspect Audio Analyzer 1 assembly (high)
(Programmable Input Gain stays at gain=100.)

Code 1914 Suspect Audio Analyzer 1 assembly (high)
(Programmable Input Gain stays at gain=10.)

Code 1916 Suspect Audio Analyzer 1 assembly (high)
(DVM Select Switch stays in Input Buffer Amplifier position d.)
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Table 9-9. Audio Analyzer 1 Internal Paths Failure Codes (c&ntmued)

Fatlure Codes

Code 1918

Code 1919

Suspect Audic Analyzer 1 assembly (high)
(Programmable Input Gain faulty.)

Suspect Audio Analyzer 1 assembly (high)

{Input Select Switch, Input Buffer Amplifier, HPF se]act switch,
filter buffer amplifier, LPF select switch, filtered output
amplifier, or DVM Select Switch failed; or Optional High Pass

or Low Pass filters missing.)
Or Modulation Distribution assembly {low)
(Faulty signal from Monitor Select Multiplexer output‘)
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Audio Analyzer 1 External Paths

This test checks Audio Analyzer 17s path which receives its input from the front-panel
AUDIO IN connector. The path which receives the internal inputs is checked in the previous
test. The source for this test is the Audio Frequency Generator 1 which routes through the
Modulation Distribution assembly and an external cable from the front-panel AUDIO OQUT
connector. The external path is illustrated in figure 9-16. A check to verify that the input
switch can switch out of the audio input position is performed. The check of the input switch
is the same as depicted in figure 9-14.

The test limits for the audio input is +£10% of nominal. The limits for the decoupled audio
input is £20 mV. The Peak Detector converts the AC signal to DC.

The failure codes for the Audio Analyzer’s external paths are as follows:

Table 9-10. Audio Analyzer 1 External Paths Failure Codes
Failure Codes

Code 1 Suspect Audio Analyzer assembly (high)
(Input Select Switch stays in Audio Input position d.)

Code 2 Suspect Audic Analyzer 1 ({medium) or cable (medium
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Audio Analyzer 2 Paths

This test checks Audio Analyzer 2. The source for this test is Audio Freq‘luency Generator

1 which is always set to AC. The signal from Aundio Frequency Generator 1 passes through
the Modulation Distribution assembly, through the Modulation Select Saurce Switch, and the
Monitor Select Multiplexer. It bypasses Audio Analyzer 1. The test paths are illustrated in
figures 9-17 to 9-20. |

The gain of the Detector Range Amplifier (Paths 5 to 7) is 3.16, 10, a11d131.6 corresponding
to gains of 10 dB, 20 dB, and 30 dB. The gain of the Post-Notch Amplifier (Paths 11:to 14 in
figure 9-19) is similar. |

i
At the beginning of this test, a check is made to determine if the Va,ria,blt%-frequency Notch
Filter is present. (This filter is standard in some Test Set models and optional in others). If
the variable-frequency notch filter is present, the measurement for Path 9 is altered:

m Por Test Sets with a fixed-frequency (1 klz) notch filter, the input is sjpt to 50 Hz (within
the passband of the filter) and the output of the post-notch RMS Detector is measured.

m [or Test Sets with the variable-frequency notch filter, the input is set ﬂo 1 kHz and the
notch output is nulled using a notch-error detector in conjunction withi a DAC-setting

routine. (The notch-error detector is not shown in figure 9-19, but it ig multiplexed with the
pre-notch RMS detector.) ‘

The test then proceeds as if the filter were fixed at 1 kHz and measurements are made at the
output of the filter for input frequencies of 500, 1000, and 2000 Hz.

The failure codes for Audio Analyzer 2’s paths are as follows:
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Failure Codes

Table 9-11. Audio Analyzer 2 Paths Failure Codes

Code 1

Code 2

Code 112

Code 120

Code 125

Code 127

Code 128

Code 756

Code 6912

Code 12032

Code 14080

Code 15360

Code 16128

Code 16316

Suspect Audio Analyzer 2 assembly (high)
(Peak Detector Select Switch stays in position b.)

Suspect Audio Analyzer 2 assembly (high}
(Neg Peak Detector faulty or DVM Select Switch stays in
position b.)

Suspect Audio Analyzer 2 assembly (high)
(Coupling capacitor following Peak Detector Bufler Amplifier
faulty, not shown in figure.)

Suspect Audio Analyzer 2 assembly (high)
(De-Emphasis LPF faulty or De-Emphasis select switch stays in
position a.)

Suspect Audio Analyzer 2 assembly (high)
(Detector Range Amplifier stays at gain=1.)

Suspect Audio Analyzer 2 assembly (high)
(Peak Detector Select Switch stays in position a.)

Suspect Audio Analyzer 2 assembly (high)
{Pos Peak Detector faulty or DVM Select Switch stays in
position a.)

Suspect Audio Analyzer 2 assembly (high)
(Peak Detector Select Switch open.)

Suspect Audio Analyzer 2 assembly (high)

(Pre-notch RMS Detector faulty or DVM Select Switch stays in
position ¢.)

Suspect Audio Analyzer 2 assembly (high)

(De-emphasis select switch stays in position b.}

Suspect Audio Analyzer 2 assembly (high)
(Post-Notch Amplifier stays at gain=3.)

Suspect Audio Analyzer 2 assembly (high)
(Post-Notch Amplifier stays at gain=30.)

Suspect Audio Analyzer 2 assembly (high)
(Post-Notch Amplifier stays at gain=10.)

Suspect Audio Analyzer 2 assembly (high)
{Post-Notch amplifier stays at gain=1.)

Suspect Audio Analyzer 2 assembly {high)
(Notch Filter, Post-Notch Amplifier, or post-notch RMS
Detector faulty or DVM Select Switch stays in position d.)

Suspect Audio Analyzer 2 assembly {high)
(Detector Range Amplifier stays at gain=30.)
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Table 9-11. Audio Analyzer 2 Paths Failure Codes (contr$ued)

Failure Codes

Code 16348

Code 16364

Code 16380

Code 16382

Suspect Audio Analyzer 2 assembly (high)
{Detector Range Amplifier stays at gain=10.)

Suspect Audio Analyzer 2 agsembly (high)
{Detector Range Amplifier stays at gain=3.)

Suspect Audio Analyzer 2 assembly (high) |
{De-emphasis select switch open or Detector Range Amphﬁer
faulty.)

Suspect Audio Analyzer 2 assembly (high) 3

{Monitor Select Output Amplifier, Monitor Select output LPF, or
input select switch faulty.) |
Or Modulation Distribution assembly (low) !
{Faulty signal from Monitor Select Multiplexer output )

Diagnosﬁics Descriptions 9-35




MO 216914

L |
61y ol
ANdiN0 WAQ

huﬂwﬂwﬁ_

Yoo BoN ZYed
Plosbeclicly ]

¥esd s0d | Yied

yopms
vees
WAQ

CITTTY
Fon o it i

jBURy Juold

<

p el

3 B
O

q ydwsz-aq
OF/OE/0Z/0LI0
Jatduwy
YAOoN-180d

LR
LIjoN

0E/0¢/0L/0

loyidwy

YAMS 10803

100912 Yeed

sBuey 10109180

uonnquUIsia
uojie|npojy
by Wold
LndNl
193738
HOLINOW

‘sbuines youms

Z HIZATYNY OIaNY 2V

Figure 9-17. Audio Analyzer 2 Paths 1 and 2

9.36 Diagnostics Descriptions




9-37

MAHG'81I691d

Diagnost@cs Descriptions

BUIROA

Amamm Juol4

ndu)
RLHIE
udw3-sq

19V 06= UED fYPed
01= WD 9 Yled
Or/0E/0S/01/0 9L'E=UieD § Yied
UDICN eyirduny sbupes wes
YoN-1s0d

FlatteiL:Tel

_ <7
SAH A
= 0B/02Z/0L/0

010

198[85 i

JuRNaInseay WAQ
Gly oL

inding

or—- .
WAQ - dmad BN

Figure 9-18. Audio Analyzer 2 Paths 3to 7

uopnqLISIg
uollejnpo
opsRg UAIMSIDSBS  uwog yaums b yied by hhomus
ye2d s04 lojoeieq Meed dn youms & yied LNdNI

sBuipes youms L)313S

A doLNow
¢ HIZATYNY OIaNV ¢v




MEQ'6 801
|

BWNoA

jaled o3

Indu
P

ydw3-sq

OF/0E/02/0L/0
sepdy
yajoN-Isod

Yoims . . - om\omm.o MG
o8|es Jollawy

us_ A P abuey Jopee ; : g
Juawainsesy : i :
61y OL . .
NdIRO 2 :
WAQ on_|
J oG IsIg
uope|npoly
YOiMs 108[8s : v woly
lojeeq yes. 10dNI
4 osiea ieed 123138
HOLINON

¢ H3ZATVNY 01dnY 2V

Figure 9-19. Audio Analyzer 2 Path 8

9-38 Diagnostics Descriptions




s U0J4

ey

Wewainsesy
6y oL
1nd1no
WAG

B

ww3-sg

OF/OE/0Z/0}/0

Y3eN

 oweRa
i

10P818G

. i0peRq.

=Y
_ op8ie

yesd ‘sod

segidury
UON-180d

B
HOIoN

¥1E= HiEes | ney
0i=uen g1 yYied
9l'g= BN 7| ikd
0=UIen || ied
:sbuiyes uen

OE/0Z10410
Jagidury

e

YOIMS 108jeg
Jojoale(] yead

ucynquisig
uoijenpoyy
Py woid
1ndNi
103138
HOLINOW

Figure 9-20. Audio Analyzer 2 Paths 9 to 14

Diagnostics Descriptions 9-39




Description Of RF Diagnostics (RF_DIAGS)

Introduction

Unlike the Audio Diagnostics, the RF Diagnostics attempt to determine the faulty assembly
when the first failure is noted. For this reason, the tests should be run in order. In the
following tables of tests, the measurement point refers to Voltmeter Connection (DVM),

Counter Connection (Counter), or Latch (Latch) readings on the SER.V °E.
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Reference

Measurement

Table 9-12. Reference Tests
Explanation and Suggestions

Measurement Point

10 MHz Lock
;Detector

1¢ MHz Time
Base Count

1 GHz Oscillator
‘Lock Detector

1 GHz Enabled
Ouiput Level

1 GHz Disabled

- Output Level

500 MHz Output
TLevel

200 kHz or 1
MHz Output

10 MHz Fine and
Coarse DACs

" The lock detector on the internal 10 MHz

reference oscillator is read.

The frequency of the 10 MHz reference is
measured by the counter. Since the reference
being measured is algo the reference for the
counter, a valid counter reading indicates only
that the counter is functioning but is meaningless
as to accuracy. If the counter loses its reference,
this measurement will timeout and the diagnostic
test will stop. If this happens, trace the 20 MHez
signal from P3-13 of the Al5 Reference to P3-29
of the A19 Measurement.

The lock detector on the 1 GHz Loop is read.

The RF detector on the 1 GHz output with the 1
GHz switch closed is read.

Open the switch that routes the 1 GHz signal to
the output of the board. The detector is after the
switch so it should detect that the signal is no
longer there. A long wait is needed hefore
measuring the detector.

The RF detector on the 500 MHz output is read.

The Test Set is queried as to whether the
reference output is set to 200 kHz or 1 MHz.
{Some older Test Sets do not have the 1 MHz
output.) The 200 kHz or 1 MHz outputs can be
turned off by holding the output flip-flops in reset.
The output detector is read with the output in the
reset condition and in the normal operating
condition. (Note: The Latch name is correct
despite the “250_kHz” indication.)

It is not possible to actually measure the 10 MHz
frequency change caused by changing the DAC
setting. Each DAC is set to a low value (0) and a
high value (2000), and checked to make sure that
the loop stays locked.
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Latch:
refs_10MHz_sense

Counter:

REF_10MHZ

Latch:
refs_ 1GHz _sense

DVM:
REF_1GHZ_DIAG

DVM:
REF_1GHZ_DIAG

DVM:
REF_500MHZ_ DIAG

Latch:
refs_250_kHz_sense

Latch:
refs_10MHz_sense




Signal Generator Synthesizer

Table 9-13. Signal Generator Synthesizer Tests
Measurement Explanation and Suggestions Measurement Point

Reference The reference present detector is read with the Latch: :
Detector (Ref 200 kHz reference signal enabled. If this gsyn_refl_not_present _
present) measurement fails, trace the 200 kHz signal from  sense
P3-1 of the A1b Reference to P3-3 of the Al4
Signal Generator Synthesizer.

Out-of-Lock The Out-of-Lock Detector is read with the loop Latch:
Detector set to be locked. gsyn_out_of_lock._int .
{Locked) sense

Reference The reference-present detector is read with the Latch:
Detector 200 kHz the Reference signal disabled at the gsyn. refl not_present_
(Reference NOT Reference assembly. sense
present)

Out-of-Lock The out-of-lock detector is read with the 200 kHz Latch:
Detector (NOT  reference signal disabled at the Reference gsyn_out_of_lock_int_:

locked) assembly. This should cause the loop to be out of sgense
lock.

Frequency Range The 200 kHz Reference is enabled at the Reference Latch:
assembly. Then the frequency of this loop is gsyn_out_of_lock_int_.
mcremented from 500 to 1000 MHz m 50 MHz sense :
steps. The out-of-lock detector is read at each
step.
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Receiver Synthesizer

Table 9-14. Receiver Synthesizer Tests
Measurement Explanation and Suggestions Measurement Point

Reference The reference-present detector is read with the Latch:
Deiector (Ref 200 kHz reference signal enabled. If this rsyn_ref_not_present..
"present) measurement fails, trace the 200 kHz signal from  sense

P3-2 of the A15 Reference to P3-3 of the A17

Receiver Synthesizer.

“Out-of-Lock The out~of-lock detector is read with the loop set  Latch:
‘Detector to be locked. rsyn_out_of_lock_int_
-(Locked) sense

Reference The reference-present detector is read with the Latch:

Detector 200 kHz Reference signal disabled at the Reference rsyn.ref_not_present_
- (Reference NOT  assembly. sense

present)

‘Out-of-Lock The out-of-lock detector is read with the 200 kHz Latch:
‘Detectar (NOT  Reference disabled at the Reference assembly. rsyn_out_of_lock_int_
locked) This should cause the loop to be out of lock. sense

Frequency Range The 200 kHz reference is enabled at the Reference Latch:

: assembly. Then the frequency of this loop is rsyn_out_of_lock_int_
incremented from 500 to 1000 MHz in 50 MHz sense
steps. The out-of-lock detector is read at each
step.
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Output

Measurement

Table 9-15. Output Tests

Explanation and Suggestions

Measurement Point

+8 V Power
Supply

— 6 V Power
Supply

Amplifier Bias
Voltage

Carrier Level

DAC

Filier Tune DAC

Open Loop ALC
Drive

Output Detector,
Detector Caps

Cutpui Detector,
Low Level

The +8 Vdc supply generated on the Qutput
assembly 18 measured. The voltage measured by
the DVM is the actual voltage divided-by-2.

The —6 Vdec supply generated on the Qutput
assembly is measured. The voltage measured by
the DVM is the actual voltage divided-by-2.

The bias voliage is measured on the output
amplifier.

The carrier level DAC is checked by turning on
each bit, one at a time, and measuring the voltage
output with each bit turned on. It is also checked
with all bits on. The limits are calculated based
on the actual voltage measured for the —6 V
supply in a previous test. The bit value (B} is
calculated as (—6 V actual) x 4 + 6 = 4096.

The Filter Tune DAC is checked by turning on
each bit one at a time and measuring the voltage
output with each bit turned on. It is also checked
with all bits on. The limits are calculated based on
the actual voltage measured for the —6V supply in
a previous test. The bit value (B) is calculated as

-1 x (=6 V actual) x 2 x 422 + 984 = 4096.

This test opens the ALC Loop and checks that the
voltage from the Level DAC appears at the
modulator, input, The carrier level DAC is set to
4095 (full scale). The nominal cutput of the DAC
{Ref) is calculated based on the actual voltage
measured for the —6 V supply in a previous test.
Ref = =1 x (—6V actual) x 4 =6 x 100 = 75 x
4095 + 4096.

The detector is checked with the carrier level DAC
at a high level {4000). Then the detector caps are
switched in separately and together. The
detector’s voltage should not change as the caps
are switched in and out. If the jumper coax
between the output of the signal generator’s
Synthesizer and the input to the output section
fails, the detector capacitors test will fail. This is
a rather common failure.

The carrier-level DAC is set to a low level (0) so
there should be no RF signal reaching the RF
detector.

DVM: |

OUT_POS_8V

DVM:
QUT_NEG_6V

DVM:

OUT_AMP_DBIAS

DVM:
OUT_LEVEL_REF

DVM: |
OUT_TUNE_FILTER

LC_DRIVE

DVM:
OUT_OUTPUT. LEVEL

UTPUT_ LEVEL
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Table 9-15. Output Tests (continued)
Measurement Explanation and Suggestions Measurement Point

Output The ALC loop is closed and the signal generator  DVM:

Frequency Synthesizer’s frequency is set to all values from 1 OUT_QUTPUT. LEVEL
Range, Loop to 1001 MHz in 100 MHz steps. The detector

Closed voltage is measured at each frequency.

Bandwidth The bandwidth control bits are set to all DVM:
Control combinations. This should not change the output OUT_OUTPUT. LEVEL
: level.

Tracking Filter  The ALC loop is opened and the tracking filters  DVM:
Rejection are checked by setting the RF frequency to the OUT_OUTPUT. LEVEL
: center of the 2 bands (375 and 750 MHz} that use

these filters. Then the filter DAC is changed to

tune the filters helow the RF frequency. The RF

level as measured by the output detector should

be close to zero.
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Input

Refer to figures 9-21 and 9-22 for signal flow and measurement points for|the various
measurement described in table 9-16.

Table 9-16. Input Tests
Measurement Explanation and Suggestions Mt;j‘:asurement Point

Duplex Detector See Path 1, Node 1 in figure 9-21. The signal from DVM: |

(No Signal) the signal generator synthesizer is set to 750 MHz DUPLEX_DET
at >+10 dBm. The step attenuator is set to zero
attenuation. The duplex switch is set so this
internal signal does NOT go to the detector on the
duplex mput so the detector should read close to
zero. If this test fails, it could be that a signal is
being applied to the front-panel BNC connector.
A cable hanging from the DUPLEX OUT

connector can cause a failure.

Duplex Detector See Path 2, Node 1 in figure 9-21. The duplex DVM:

{Signal Present) switch is changed so the internal signal is applied DUPLE?}
to the duplex detector. The detector should read
the signal level.

RF Detector See Path 2, Node 2 in figure 9-21. The low power

(Low Power), No RF detector is checked with no signal present. DET_LOW

Signal The duplex switch from the previous test is not
letting the signal reach the RF detector.

RF Detector See Path 1, Node 2 in figure 9-21. The duplex DVM:

(Low Power), switch 18 changed to route the signal to the RF RF_PK_DET_LOW |
Signal Present detector.

RF Detector See Path 2, Node 3 in figure 9-21. The high power DVM: :

{High Power), RF detector is checked with no signal present. RF_PKDET_HIGH -

No Signal The duplex switch is set so it does not let the '
signal reach the RF detector.

RF Detector See Path 1, Node 3 in figure 9-21. The duplex .
(High Power), switch is changed to route the signal to the RF DET_HIGH .
Signal Present detector.

Step Attenmator See Path 1, Node 2 in figure 9-21. The step
attenuator is checked by switching-in one pad at a DET_LOW
time. The limits are set in terms of the no signal '
(RF Detector {Low Power), No Signal) reading
obtained in the test and the difference between the
readings obtained in the previous RF Detector
(Low Power) Signal Present and No Signal tests.

Antenna Input See Path 3, Node 4 in figure 9-22. The antenna DVM:

Detector input detector cannot read the internal signal level ANTENNA_DET
in the Input module, It is read anyway to be sure
it is zero. If the test fails it could be because there
is a signal being applied to the front-panel ANT
IN connector.
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Measurement

Table 9-16. Input Tests (continued)
Explanation and Suggestions Measurement Point

:Filter Qutput
Detector, No
‘Signal

:Filter Output
‘Detector, Signal
Present

‘Output Filter
‘Rejection

‘Output Variable
Attenmator

‘Auto Range
‘Atferuator

Counter with
TTL Divider

Counter with
ECL Divider

Temperature
Sensor

See Path 3, Node 5 in figure 9-22. All the switches DVM:

that connect the signal to the Receiver’s output FILTER_OUT_DET
EXCEPT the antenna switch are set. Thus, there

is NO signal yet on the filter output detector. The

detector should read zero.

See Path 4, Node 5 in figure 9-22. The filters are DVM:

checked by setting the RF Analyzer and RF FILTER_OUT_DET
source to the same frequencies (1, 100, 300, 600,

800, 1000 MHz). The frequencies are selected so

each filter is checked. Setting the analyzer

frequency’s sets the right filter.

See Path 4, Node 5 in figure 9-22. Each filter is DVM:

checked to see that it rejects signals outside of its FILTER_QUT_DET
passband. The filter is selected using the

analyzer’s frequency command.

See Path 4, Node 5 in figure 9-22. The variable DVM:

attenuator is checked by programming the DAC to FILTER.OUT_DET
full scale and reading the voltage on the output

detector. Then the DAC is programmed to values

which turn on the 5 most significant bits, 1 bit at

a time, starting with the MSB. In each case the

output detector is measured and checked to see if

the voltage is less than the previous reading (last).

See Path 4, Node 5 n figure $-22. The Auto DVM:

Range Attenuator is programmed to its 3 possible FILTER_OQUT_DET
values (+20 dB, 0 dB and -20 dB). At each setting

the output detector is read.

See Path 4, Node § in figure 9-22. The signal from Counter:

the signal generator’s synthesizer is routed to the INPUT_TTL_COUNT
counter TTL prescaler. The frequency of the

signal is set to all values between 1 and 51 MHz in

5 MHz steps. The count returned is the actual

frequency in kHz, divided-by-186.

See Path 4, Node 7 in figure 9-22. The signal from Counter:

the signal generator’s synthesizer is routed to the INPUT_ECL.COQUNT
counter’s ECL prescaler. The frequency of the

signal is set 1o all values between 50 and 1000

MHz in 50 MHz steps. The count returned is the

actual frequency in kHz, divided-by-256.

See Node § in figure 9-22. The Temperature DVM:
Sensor produces a DC voltage proportional to the TEMP_SENSE
internail temperature. The scale factor is 10

mv/°C
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Spectrum Analyzer Tests

Since the Spectrum Analyzer is optional on some Test Sets, these tests may be bypassed.
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Table 9-17. Spectrum Analyzer Tests

Measurement Explanation and Suggestions Measnrement Point

Detector Output, The signal generator’s signal is routed to the DVM:
No Signal spectrum analyzer, but the level is set to — 100 SCOPE2
dBm at the RF IN/OUT connector which

produces a very small signal at the specirum
analyzer. The spectrum analyzer’s detector should
produce just an offset voltage.

Stepped Gain Using the spectrum analyzer’s internal calibration DVM:
signal (110 MHz), the stepped-gain amplifiers are SCOPE2
checked. Each gain step is turned on one step at a
time. The sensitivity of the detector varies from
24 mV/dB to 6 mV/dB at the levels where the
internal calibration signal could be. 3 dB of gain
error is allowed for the steps. If this measurement
fails, trace the 20 MHz signal from P3-9 of the A1b
Reference to P1-3 of the A18 Spectrum Analyzer.

IF Band Width  The IF bandwidth is set to all possible values. DVM:
The spectrum analyzer LO is moved in increments SCOPE2
of 10% of the bandwidth of the filter being tested
to find a signal within each filter. The voltage
read by the detector should be basically the same
as the full scale reading (0 dB) in the stepped gain
test above.

Filter Rejection The LO’s frequency is set 10 x BW away from the DVM:
normal center of each filter. Then the detectoris SCOPE2
read. The level at the detector should be low. A
0.55 V change is equivalent to a 27.5 dB change in
signal level.

Variable Gain IF The variable-gain IF amplifier is checked by DVM:
Amplifier turning on one bit at a time, the DAC which SCOPE2
: controls it. The least-significant bit is turned on

first.

RF Input Signal The internal calibration signal is disabled and the DVM:
input signal path from the Receiver is enabled. SCOPE2
The signal generator’s synthesizer and the RF
analyzer are set to 100 MHz. This provides an IF
of 114.3 MHz at the input to the spectrum
analyzer. The level is set so that the level at the
RF IN/OUT connector is equivalent to — 120 dB
at the ANT IN connector. This should produce a
DVM reading of 1.892 Vde from the spectrum
analyzer’s detector. Limits of £ 0.200 V are used
which is equivalent to approximately a 10 dB
variation in signal level. For newer Test Sets,
additional measurements are made by setting a
reference level then dropping the level 10, 2, and 1
dB with the vertical sensitivity set to 10, 2, and 1
dB/division respectively.
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Table 8-18. Receiver Tests
Measurement Explanation and Suggestions Measarement Point

Down Converter See figure 9-23. First, the instrument is checked to Spectrum Analyzer
see if the spectrum analyzer (optional in some Test center frequency
Sets) is installed. If it is not, this test is bypassed.

If the Spectrum Analyzer is present, the internal
RF generator frequency, set to 100 MHz and — 46
dBm CW, is fed into the first mixer (where it is
downconverted to the 614.3 MHz IF) and the
receiver (where it is downconverted to the 114.3
MHz IF). The IF is then fed into the spectrum
analyzer. The test is repeated for 500 MHz and
900 MHz.

Failures occurring in this test are inconclusive.
Failures may be due to the receiver’s first mixer,
the receiver, or the spectrum analyzer.

IF Counter See figure 9-24. The internal RF generator is set  Counter:
to 100 MHz CW and fed into the receiver’s input. REC_IF_COUNT
The IF frequency is measured by the IF counter.
The IF chain must operate properly through the
FM demodulator for this test to pass. (If the
spectrum analyzer option is not installed, this
becomes the first test.)

See figure 9-25. The internal RF generator is set  DVM:
for FM at 10 kHz peak deviation and a 1 kHz rate. POS_PK_DET
The peak deviation is measured by the receiver.

This is the first test in which the internal audio
source is applied to the signal generator
synthesizer’s FM modulator. If all the Audio
Diagnostics run with no failures but this and/or
the next test fails, check the path of the audio
source from the cutput of the Medulation Select
Multiplexer switch on the A4 Modulation
Distribution assembly to the Al4 Signal
Generator Synthesizer’s input.

FM Inverted See figure 9-25. Same as previous test except the DVM:
demodulated FM is inverted. POS_PK_DET

Squelch See figure 9-26. The internal RF generator is set  DVM:
for FM at 10 kHz peak deviation and 1 kHz rate. PRE_NOTCH_RMS
The RMS deviation is measured under the
following four conditions. (High level is —80 dBm;
low level is —127 dBm.)

Condition 1 - RF generator level high, squelch
fixed. Condition 2 - RF generator level low,
squelch fixed. Condition 3 - RF generator level
high, squelch open. Condition 4 - RF generator
level low, squelch open.
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Table 9-18. Receiver Tests (continued)
Measurement Explanation and Suggestions Measurement Point

ALC On See figure 9-27. The internal RF generator is set ~ DVM: DC_AUDIO
to CW. The receiver is set to measure AM. The '
ALC level 1s measured.

See figure 9-27. Same as previous test except ALC DVM: DC_AUDIO
15 set to off. '

See figure 9-28. The internal RF generator is set ~ DVM:

for AM at 50% and a 1 kHz rate. The AM depth POS_PK_DET
is measured by the receiver. '

This is the first test in which the internal audio
source is applied to the Output section’s AM
modulator. If all the Andio Diagnostics run with
no failures but this test does fail, check the path of
the audio source from the output of the
Modulation Select Multiplexer switch on the A4
Modulation Distribution assembly to the A13
Output section’s AM input,

SSB Level See figure 9-29. The internal RF generator is set ~ DVM:
to 100.001 MHz CW. The receiver is tuned to 100 PRE._NOTCH_RMS
MHz. The output of the SSB demodulator is the
difference frequency, 1 kHz.

SSB Frequency  See figure 9-29. Same as previous test except the  Counter:
frequency (1 kHz) is measured. AUD1 COUNT
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Description Of Miscellaneous Diagnostics (MS_DIAGS)

Introduction

The Miscellaneous Diagnostics are varied and cannot be run in a loop. In the followihg tables
of tests, the measurement point refers to Voltmeter Connection (DVM) or Latch (Latch)
readings on the SERVICE screen.

External Reference Test

Table 9-19. External Reference Test | _
Measurement Explanation and Suggestions Measurement Point

Ext Reference This test requires that an external reference signal Latch:
Present Detector be connected to the 10 MHz REF INPUT (rear  refs_ext_ref_sense
panel). The external reference sensor is checked.

Ext Reference This test requires that an external reference signal Latch:
Lock Detector be connected to the 10 MHz REF INPUT (rear  refs_10MHz_sense
panel). The 10 MHz loop lock sensor is checked.

Ext Reference The external reference can be locked out. The Latch:
Lock-out external reference sensor should not detect a refs_ext_ref_sense
signal if the lock-out works.

. RF Input/Output Test

Table 9-20. RF Input/Output Test

Measurement Explanation and Suggestions Measurement Point

Duplex Out to The RF Generator is set to 100 MHz at —100 dBm HP-IB ‘MEAS:RFR:

Lt
REF 1/0 to the DUPLEX OUT. The user must connect a POWER st.atement:

cable from the DUPLEX OUT to the RF IN/OUT
connector. The power meter is zeroed, Then the
RF generator’s amplitude is set to +10 dBm and
the power meter is read.

Duplex Out to The RF generator is set to 100 MHz at +10 dBm DVM: :

Ant In, to the DUPLEX OUT. The user must connect a  FILTER_OUT_DET
cable from the DUPLEX OUT to the ANT IN
connector. The signal is routed to the filter out
detector in the input section.
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Self-Test

: Table 9-21. Self-Test
Measurement Explanation and Suggestions Measurement Point

Instrument The HP-IB command, *TST?, is sent to

Self-Test the instrument. The instrument responds with a
result in the range, 0 to 4094. If the result is
not
zero, then one or more instrument self tests failed.
Individual bits in the result are set to 1 to
indicate
that certain tests failed. The program decodes the
bits that are set and prints a message for each bit
that is set to 1. The messages are listed below.
See Description of Self-Test Diagnostic
earlier in this chapter.

Microprocessor Failure
ROM Failure

Standard RAM Failure
Option RAM Failure
Timer Failure

Real Time Clock Failure
Keyboard (stuck Key) Failure
RS-232 (option) Failure
9: Serial Comm Failure

10: Signaling Failure

11: CRT Controller Failure
12: Misc Hardware Failure

PR el

Power Supplies  Reads the actual +5.1 V power DVM:
On :\Power supply voltage on the MEAS_5V_REF
Supply, +5.1 V  Measurement Board.

Power Supplies  Reads the divided +1237 V DVM:
On :\Power power supply voltage on MEAS_12V_REF
Supply, +12.37 V the Measurement Board.

Power Supplies  Reads the divided +41.5 V power DVM:
On :\Power supply voltage on the MEAS._38V_REF
Supply, +41.5 V. Measurement Board.

Power Supplies  Reads the divided DVM:
On :\Power — MEAS_NEG_12V _REF
Supply, —12.37 V 12.37 V power supply voltage

: on the Measurement Board.

Power Supplies  Reads the divided 4+12.00 V DVM:
On :\Power PS_12V_AUX
Supply, +12.00 V power supply voltage

: : on the Measurement Board.
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Error Messages

General Information About Error Messages

Information concerning error messages displayed by the Test Set may be found in one of the
following manuals: :

m HP 8920 or HP 8921 User’s Guides
a HP 8920. 8921 Programmer’s Guide
m [P 8920, 8921 Assembly Level Repair Manual
m HP Instrument BASIC User’s Handbook: ‘ '
o HP 8920A or HP 8921A: HP Instrument BASIC' Users Handbook (HP P/N E2083-90000)
o HP 8920B: HP Instrument BASIC Users Handbook Version 2.0 (HP P/N E2083-90005)

The format of the displayed message determines which manual contains information about the
error message. There are four basic error message formats: '

m Positive numbered error messages
m IBASIC error messages

m HP-IB error messages

m Text only error messages

The following paragraphs give a brief description of each message format|/and direct you to the
manual to look in for information about error messages displayed in that format.

Positive Numbered Error Messages

Positive numbered error messages are generally associated with IBASIC. Refer to the HP
Instrument BASIC User’s Handbook for information on IBASIC error messages.

Positive numbered error messages take the form: ERROR XX <error megsage>

For example:
Error 54 Duplicate file name
or
Error 80 in 632 Medium changed or not in drive

Messages-1




IBASIC Error Messages

IBASIC Error Messages are associated with IBASIC operation. IBASIC error messages

can have both positive and negative numbers. Refer to the HP Instrument BASIC User’s
Handbook for information on positive numbered error messages. Refer to the HP-1B Error
Messages section of the HP 8920, HP 8921 Programmer’s Guide for information on negative
numbered error messages (the error message associated with a negative number is the same for
HP-IB errors and IBASIC errors).

IBASIC error messages take the form: IBASIC Error: -XX <error message>

For example:
IBASIC Exror: -286 Program runtime error

HP-IB Error Messages

HP-IB Error Messages are associated with HP-IB operation. Refer to the HP 8920, HP 8921
Programmers Guide for information on HP-IB error messages.

~ HP-IB error messages take the form: HP-IB Error: -XX <error message> or HP-IB Error
<error message>

For example:
HP-IB Error: -410 Query INTERRUPTED.
or
HP-IB Error: Input value out of range.

Text Only Error Messages

Text only error messages are generally associated with manual operation of the Test Set.
Refer to the HP 8920 or HP 8921 User’s Guide for information on text only error messages.

Text only error messages can also be displayed while running the Test Set’s built-in diagnostic
or calibration utility programs. Refer to the HP 8920, HP 8921 Assembly Level Repair manual
for information on text only error messages displayed while running the Test Set’s built-in
diagnostic or calibration utility programs.

Text only error messages take the form: This is an error message.

For example:
Input value out of range.
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The Message Display

During instrument operation, various messages may appear on the Test §
Prompt-type messages generally appear on the first line of the Test Set’s
operaling and error messages usually appear on the second line of the di
are persistent; they remain displayed until the error condition no longer

another persistent message with greater priority occurs. Other messages
when the error first occurs; they are removed when a key is pressed or th
when an HP-IB command is received. Many of the messages are displayé
screen until the instrument is turned off.

Messages that are about error conditions may tell you what to do to cors

something off, reduce a field’s value, press a certain key, and so forth). N

are sometimes accompanied by a beep or warble,

set’s display.

display. General
splay. Some messages
pxists, or until

are only displayed

e knob is turned, or
d on the MESSAGE

ect the error (turn
lessages and prompts

Warbles and Beeps

Note

¢

generally silent.

A warble sound indicates that an instrument-damaging e
Beeps often occur only with the first occurrence of the m

vent is occurring.
essage. Prompts are

Non-Recoverable Firmware Error

The non-recoverable firmware error is very important. It appears when 2

occurs that the Test Set’s firmware cannot handle. The message appears
Test Set’s display and (except for the two lines in the second paragraph)

Non-recoverable firmware error. Please record the 2 1i
text below and contact Hewlett Packard through your loc
gervice center or by calling (800) 827-3848 (USA, colle
asking to speak to the 89204 Service Engineer.

‘Address error exception’
at line number O

To continue operation, turn POWER off and back on.

Follow the instructions in the message.

n unanticipated event
in the center of the
has the form:

nes of
al
ct) and

Unfortunately, you will not be able to recover from this condition. You must switch the Test

Set off and back on. When you rerun the test where the Error Message g

not occur again. If it does reappear, it would be helpful to HP to record

configuration of the instrument was when the error appeared and contact

ccurred, it may
exactly what the
HP. :
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Powerup Self-Test Error Messages

One or more self tests failed. Error code: 0080

A Test Set failure was detected when the Test Set was turned on. (For example, having a
stuck front-panel key during turn-on.) The (hexadecimal) error code corresponds to the failure
message (or messages) listed in table 9-1 (Returned Values for Self-Test Diagnostic Failures).
For example, error code 0080 corresponds to the message “Keyboard Failure (stuck key).”
Refer to Description Of Self-Test Diagnostic in chapter 9 Diagnostic Descriptions for more
information.

Calibration Download Error Message

Cal file checksum incorrect. File reset to default values.

This message occurs at powerup when downloading of calibration data is unsuccessful.

It indicates that the calibration data is corrupt, and although the Test Set will function,
measurements will be inaccurate. Calibration data is downloaded from a memory card when
certain assemblies are replaced, or it is generated when the Periodic Calibration program is
run. This message will not occur again at powerup unless another unsuccessful downloading
occurs.

Self-Calibration Error Messages

Voltmeter Self Calibration Failed. Error = 223, 0x0000ffff (EXAMPLE)

The examnple noted above is one of many messages that may occur during self-calibration.
When the Test Set is powered up and at timed intervals for certain measurements, the
Test Set calibrates itself internally. Calibration usually takes 20 to 30 ms. The following
measurements are calibrated at these timed intervals:

m Voltmeter: approximately every 3 minutes

s Counter: approximately every 3 minutes

m Oscilloscope: approximately every 3 minutes

m Spectrum Analyzer: approximately every 4 minutes

Should a self-calibration fail, an error message is displayed. The error code (223, 0x0000fHT
in the example above) will vary depending on the particular failure. Failures of this type
are generally caused by hardware. Since a general self-calibration occurs immediately after
power-up, these failures often appear as though they are power-up self-test errors.

When a self-calibration failure occurs, check the A19 Measurement assembly first since most
of the measurement circuitry described above is located on it. However, in the case of the
spectrum analyzer calibration, check the A18 Spectrum Analyzer assembly first. The A15
Reference assembly may also cause its own self-calibration failure or a Spectrum Analyzer
error message. (The error message in the example above can be generated by unplugging the
A15 Reference before powering up the Test Set.)
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After displaying a self-calibration error message, the Test Set will procee
measurement using default calibration factors. Depending on the nature
subsequent measurements may look normal. The error message will pers

d with the
of the failure,
ist.

Functional Diagnostics Failure Messages

Direct lateh write occurred. Cycle power when done servicing.

This message will occur when initiating and running the Functional Diagnostics. It is one of

several messages that are documented in the chapter 2 - Troubleshooting

in the section More

About Step 3 - Run the Functional Diagnostics under the subsection Frequently Encountered

Error Messages.

Audio Diagnostics Messages

When a measurement is out of limits, a message is displayed at the end
indicates the following:

m Suspected faulty assembly.
m Confidence level of the assertion (low, medium, high).
s Failure Code

A detailed description of the test including an interpretation of the failu
block diagrams is located in chapter 9 - Diagnostic Descriptions.

of the test which

re codes and relevant

RF and Miscellaneous Diagnostics Messages

When a measurement is out of limits, a message is displayed at the end
indicates the following:

m Suspected faulty assembly.
m Confidence level of the assertion (low, medium, high).

A detailed description of the test including an interpretation of the failu
block diagrams is located in chapter 9 - Diagnostic Descriptions.

of the test which

re codes and relevant
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Flash ROM Firmware Upgrade Error Messages (HP 8920B only)

If the Test Set is an HP 8920B, firmware is stored in flash ROMs. With fiash ROMs, the
firmware can be quickly upgraded with new firmware from a memory card. It is not necessary
to open the Test Set and replace individual ICs. Should problems arise in the process of
uploading the new firmware, the user is notified by messages on the display which state the
situation and suggest any actions to be taken.

The firmware upgrade process begins when the user inserts the firmware upgrade memory
card into the front-panel memory card socket and turns the Test Set on. The Test Set notes
the presence of a valid firmware upgrade card and proceeds to upload the firmware on the
memory card into the flash ROMs on the A7 Controller assembly. Any failures that occur
during the upload process are immediately reported and the upload is aborted.

The error messages that may be displayed during a firmware upgrade are listed below in
alphabetical order. Supplemental fault information is included.

Memeory Card Checksum Error

The memory card may be at fault. The card reader on the A8 Memory board could also be
faulty.

Memory Card Read Error

This error will always appear if the user removes the memory card during the upload process.
The memory card itself could be faulty or, less likely, the card reader on the A8 Memory
board.

Memory Erase Error

This fault is most likely caused by either the flash ROMs themselves or the controller circuits.
In either case replace the AT Controller assembly. -

Memory Write Error

This fault is most likely caused by either the flash ROMs themselves or the controller circuits.
In either case replace the A7 Controller assembly.

Programming Voltage Error

The programming voltage is supplied to the flash ROMs from the power supply via the A7
Controller assembly. The fault is most likely on the A7 Controller but can be caused by the
A10 Power Supply Regulator assembly.

ROM Checksum Error

With the new firmware loaded into the Test Set’s flash ROMs, the checksum on the ROM is
tested. A faulty checksum is most likely caused by the flash ROMs themselves or possibly the
controller circuits. In either case replace the A7 Controller assembly.
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