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COPYRIGHT AND DISCLAIMER NOTICE 

Copyright - Agilent Technologies, Inc. Reproduced with the permission of Agilent 
Technologies Inc. Agilent Technologies, Inc. makes no warranty of any kind with regard 
to this material including, but not limited to, the implied warranties of merchantability 
and fitness for a particular purpose. Agilent Technologies, Inc. is not liable for errors 
contained herein or for incidental or consequential damages in connection with the 
furnishing, performance, or use of this material or data. 



CERTIFICATION 

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

WARRANTY 

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

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

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

LIMITATION OF WARRANTY 

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

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. H P  SPECIFICALLY DISCLAIMS THE IMPLIED 
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. 

EXCLUSIVE REMEDIES 

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

ASSISTANCE 

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

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

GENERAL 
This product and related documentation must be re- 

[-) 
viewed for familiarization with safety markings and Any interruption of the (ground- 
instructions before operation. ing) conductor (inside or outside the  instru- 
This product is a Safety Class I instrument (provided ment)  or disconnecting the protective earth 
with a protective earth terminal). terminal will cause a potential shock hazard 

that could result i n  personal injury. (Ground- 
BEFORE APPLYING POWER ing one conductor of a two conductor outlet 

Verify that  the product is set to match the available is "Ot sufficient protection). 
line voltage and the correct fuse is installed. 

Whenever it is likely that the protection has 

SAFETY EARTH GROUND been impaired, the instrument must  be made 

An uninterruptible safety earth ground must be pro- inoperative and be secured against any unin-  

vided from the main power source to the product input tended operation. 

wiring terminals, power cord, or supplied power cord 
set. I f  this instrument is to be energized via a n  

autotransformer (for voltage reduction) make 

SAFETY SYMBOLS sure the common terminal is connected to the 

A 
earth terminal of the power source. 

Instruction manual symbol: the product will 
be m a r k e d  w i t h  t h i s  symbol  when  i t  

is necessary for the user to refer to the instruction Servicing instructions are f ~ r  use by service- 

manual (refer to Table of Contents). trained personnel only. T o  avoid dangerous 
electric shock, do not perform any servicing 

f unless qualified to do so. 
Indicates hazardous voltages. i 

& Indicates earth (ground) terminal. 
Adjustments described in the manual are per- 
formed with power supplied to the instrument 
while protective covers are removed. Energy 

-1 The 
sign denotes a available at many points may, if contacted, re- 

hazard.  I t  calls a t t en t ion  t o  a 
sult in personal injury 

procedure, practice, or the like, which, if not correctly 
performed or adhered to, could result in personal inju- 
ry. Do not proceed beyond a WARNING sign until the Capacitors inside the instrument may still be 

indicated conditions are fully understood and met. charged even i f  the instrument has been dis- 
connected from its source of supply. 

The CAUTION sign denotes a haz- 

a r d .  calls a t t en t ion  to  a n  For continued protection against fire hazard, 

operating procedure, practice, or the like, which, if not rep1ace the line  fuse(^) with 250V  fuse(^) 

correctly performed or adhered to, could result in dam- the Same current rating and (for exam- 

age to or destruction of part or all of the product. Do ple, blow, time etc.). Do use 

notproceedbeyondaCAUTIONsignunti l theindi-  r e p a i r e d  f u s e s  
O r  shor t  c i r c u i t e d  

cated conditions are fully understood and met. fuseholders. 
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SECTION I 

GENERAL INFORMATION 

1-1. INTRODUCTION T O  TIIE OPERATING AND SERVICE MANUAL 

This nlanual contains information required for a qualified person t o  install, operate, test, adjust, 
and  service the  Hewlett-Packard Model 8642A/B Signal Generator. The HP Model 8642A/B 
will generally be referred to as the  Signal Generator throughout the manual. 
The Operating and Service Manual is conlprised of four  volumes as described below. 

Volume I, Operating Manual 

Operating Fundamentals. This booklet provides operating exercises t o  enable you to easily 
operate the instrun~ent 's basic functions. 

Section I, General Information. General Inforlnation covers instrument specifications, 
optio~is, equipment available, recornrnended test equipment, and a n  explanation of the  
On-Site Service Strategy for  the HP 8642A/B. 

Section 11, Installation. Installation covers initial inspection, preparation for  use, and storage 
and shipment. 

Section 111, Operation. Operation provides HP-IB operating information (including HP-IB 
address selection) and detailed operating information for  either the beginning or 
experienced user. A glossary and index are provided a t  the end of Section 111. 

Voluines I1 Through IV, Service Manual  

Section IV, Performance Tests. Performance Tests enable you to check the  performance of 
the instrunlent against the specifications listed in Table 1 - 1. 

Section V, Adjustments. The adjustment procedures tha t  a re  nor~nal ly  found in this section 
are now located in Section VIII with the a ~ p r o p r i a t e  troubleshooting procedures and 
schema tics. 

Section VI, Replaceable Parts. Replaceable Parts lists all replaceable parts and assemblies. 

Section VII, I n s t r ~ ~ m e n t  Changes. Instrument changes provide backdating information, and 
retrofitting and modificatioil information. 

sectinn VIII, Service. Service provides the infornlation required to adjust and repair the 
inst runlent. 

1-2. WHERE T O  FINE ?NSTNI1hlk:NT SPECIFICAI aOwS 

1nstrun)ent specificat ions a re  listed in 'Tiible 1 - 1 (r*aaze 1-7). These specifications are the 
pcrfc~rni;tl~ce sta~lctards o r  limits agaii~st wlllch the I . , .  ( ,  ;.iruent can be tested. Supplemental 
characteristics are  11sted in Table I -? .  (page 1 - 13). Supplemental c l la rac te r i s t i~ .~  are not 
t:u;lraxlteed specifications but  are typical characteristics includeci as additior~al infor~uat ion.  
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1-3. WHERE T O  FIND SAFETY CONSIDERATIONS 

This product is a Safety Class I instrument; that  is, one provided with a protective earth terminal. 
Before operating or servicing the Signal Generator, service personnel should familiarize 
themselves with the  safety markings on the  Signal Generator and the safety instructions. Safety 
information pertinent to the task at hand (that is, information regarding installing, operating, 
performance testing, adjusting, or servicing the HP 8642A/B) is found throughout this manual. 
Refer t o  the Safety Considerations pages found a t  the beginning of Volume I for a summary of 
that  information. 

1-4. HEWLETT-PACKARD INTERFACE BUS (HP-IB) ENABLES REMOTE CONTROL O F  
THE INSTRUMENT 

The HP 8642A/B Signal Generator has a Hewlett-Packard Interface Bus (HP-IB) interface and 
can be used with an HP-IB compatible controller for test system applications. The Signal 
Generator is fully programmable via the HP Interface Bus. HP-IB is Hewlett-Packard's 
implementation of IEEE Standard 488 and the identical ANSI Standard MC1.1. (Refer t o  the 
HP-IB portion of Section 111 for more complete details.) 

Selecting t he  HP-IB Address 
The Signal Generator's HP-IB address is set t o  19 at t h e  factory in both internal memory and a n  
internal switch located inside the instrument. The decimal equivalent of the 5-bit address code 
can be displayed on and changed from the front panel. Refer to  HP-IB Address in the HP-IB 
portion of Section 111 for information regarding changing the HP-IB address. 

HP-IB Capabilities 
This Signal Generator's I1P-IB capabilities are defined by the following list of interface 
functions. For more information, refer to  page 3-9. 

Source Handshake 
Acceptor Handshake 
Talker 
Extended Talker 
Listener 
Extended Listener 
Service Request 
Remote Local 
Parallel Poll 
Device Clear 
Devlce Trigger 
Controller 

Driver Electronics 

SH 1 
AH 1 
T6 
TEO 
L 3  
LEO 
SR I 
RL I 
PPO 
DC 1 
DTO 
C 1 
C2 
C3  
C28 
E 2 

(Complete capability) 
(Complete capability) 
(No talk only mode) 
(No capability) 
(Complete capability including Listen Only) 
(No capability) 
(Complete capability) 
(Complete capability) 
(No capability) 
(Complete capability) 
(No capability) 
(System controller) 
(Send IFC and take charge) 
(Scnd REN) 
(Send interface messages) 
(Three -state drivers) 



General Information Model 8642A/B 

1-5. AN EXPLANATION OF THE ON-SITE SERVICE STRATEGY 

The objectives of the on-site service strategy are to provide the equipment and information 
necessary to enable service-trained personnel to troubleshoot and repair the HP 8642A/B to the 
module level a t  its operating site. Using the On-Site Service Kit (refer to paragraph 1 - 12 for a 
description), a service person should be able to successfully repair 80% or more of Signal Genera- 
tor failures within two hours after arriving at the operating site. Repair times may be longer for 
individuals with no prior training or experience on the HP 8642A/B. 

The following service features have been designed into the HP 8642A/B: 

Hardware Features 
0 Each major circuit function is physically located in a separate module. 

RF modules are arranged physically from left to right in the order of their functional 
sequence. 
Most intermodule connections are accessible from the top of the instrument. 
There are no RF feedback paths between modules (a feed-forward design). 
Printed on the inside top cover of the instrument is an illustrated top view of the inside of 
the instrument as well as a table of cable connections. 

Built-In Test Features 
A voltmeter and a power meter are built into the instrument. 
Unique service tools are stored inside the HP 8642A/B cabinet. 

Firmware Features 
All RF modules are connected to a diagnostic bus which allows the controller to monitor 
critical operating test points within the module. 
Critical message information concerning the operating condition of the HP 8642A/B is 
displayed in numeric code on the front panel (or can be printed via an HP-IB printer with- 
out the need of an external controller). 
Four instrument diagnostic levels help to analyze the instrument's condition: Power-Up 
Self-check, Fault Detection Self-check, Instrument Level Diagnostics, and Module Level 
Diagnostics. 

1-7. HOW THE OPERATING FUNDAMENTALS CAN HELP YOU LEARN TO OPERATE 
- THE INSTRUMENT 

The Operating Fundamentals are abbreviated, front-panel operating instructions (included with 
Volume I as a separate booklet) which will enable you to operate the basic functions of the Signal 
Generator without using the more detailed and extensive portions of the Operating Manual. 
However, the Detailed Operating Instructions in Section I11 can provide more specific informa- 
tion, which can be easily accessed with an Index. 
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1-8. ACCESSORIES SUPPLIED WITH THE 8642A/B 

The line power cable is the only accessory supplied with the Signal Generator. The line power 
cable is selected a t  the factory according to the line power requirements specified by the cus- 
tomer. If the line power cord type is not specified, i t  will be selected according to the voltage 
available in the country of destination. For the part numbers of the power cables, refer to Table 
2-1 on page 2-4, Power Cable and Mains Plug Part Numbers. Signal Generators shipped to 
countries using 1 1 5 volts are also supplied with a set of fuses for 2 30 volt operation. 

1-9. OPTIONS AVAILABLE WITH THE INSTRUMENT 

Electrical Options 

Electrical option numbers can be displayed on the front panel or read via HP-IB. Refer to page 
3-208.1 for more information. 

Option 001 (High Stability Time Base). This optional time base improves the frequency accuracy 
and stability of the internal reference oscillator. (Refer to Table 1 - 1 for specifications.) 

Option 002 (Rear-Panel Output for A11 Connectors). This option places all front-panel connec- 
tions on the rear panel of the instrument. 

864249 Option 003 (Increased Output Power Option). This option enables the HP 8642A Syn- 
thesized Signal Generator to deliver the same output power as the 8642B (excluding band 10). 

Mechanical Options 

Option 907 (Front-Handle Kit). Front handles are provided when Option 907 is ordered. Order 
a Front-Handle Kit as HP part number 506 1-0089. 

Option 908 (Rack-Flange Kit). Rack flanges are provided for the Signal Generator when Option 
908 is ordered. (When rack mounting the Signal Generator, ensure the instrument is supported 
properly by using the system cabinet's support rails. Due to the weight of the HP 8642A/B, not 
using the support rails could cause damage to the instrument and/or the system cabinet.) Order 
a Rack-Flange Kit as HP part number 506 1-007 7. 

Option 909 (Rack-Flange and Front-Handle Combination Kit). This is not a Front-Handle Kit 
and a Rack-Flange Kit packaged together; i t  is a unique part that combines both functions. 
Combination kits are provided for the Signal Generator when Option 909 is ordered. (When 
rack mounting the Signal Generator, ensure the instrument is supported properly by using the 
system cabinet's support rails. Due to the weight of the HP 8642A/B, not using the support rails 
could cause damage to the instrument and/or the system cabinet.) Order a Rack-Flange and 
Front-Handle Combination Kit as HP part number 506 1-0083. 

Rack-Slide Kit information is listed on the following page under paragraph 1-1 0, Equipment 
That Can Be Ordered for the Signal Generator. If ycu are planning to take advantage of the 
On-Site Service Strategy for the HP 8642A/B, we suggest you use the Rack-Slide Kit when rack 
mounting the instrument. 
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Documentation Options 

Option 9 10 (Extra Manual). This option provides an additional Operating and Service Manual 
(Volumes I through IV). Order the additional manual as HP part number 08 642-900 12. 

Option 9 14 (Delete Service Manual). This option provides only an  Operating Manual (Volume I) 
with the Signal Generator. Order an  Operating Manual as HP Part Number 08642-900 1 3. 

Option 71 0 (On-Site Service Manual). The On-Site Service Manual is a service tool directed at  
speedy troubleshooting and repair of the HP 8642A/B to the module level. The manual provides 
a systematic approach to troubleshooting which directs the technician through instrument 
checks, module-group checks, and then specific module checks. The On-Site Service Manual is 
designed for use with the On-Site Service Kits. (Refer to paragraph 1 - 10  below.) Order the On- 
Site Service Manual as HP part number 08642-90020. (It is not necessary to order option 7 10 if 
an  On-Site Service Kit is ordered.) 

1-10. EQUIPMENT THAT CAN BE ORDERED FOR THE SIGNAL GENERATOR 

On-Site Service Kits 
Each of these kits contains an On-Site Service Manual in addition to all HP 8642A/B modules 
and interconnecting cables required for on-site, module-level repair. Each kit also includes a set 
of tools (not normally found in a standard tool box) necessary to service the HP 8642A/B. Order 
the HP 1 1 80 1 A to service the HP 86 42A. Order the HP 1 1 80 1 B to service the HP 86 42B. Or- 
der the HP 11 801C to service both instruments. Refer to Table 1-5, on page 1 - 17, for a com- 
plete parts listing of the On-Site Service Kit. (Although two part numbers are listed for modules 
in the On-Site Service Kit, only the new or the restored module will be included in the kit.) 

Bench Service Kit 
This kit, in conjunction with the HP 8642A/B Service Manual, is directed at  component-level 
repair and module calibration of the HP 8642A/B. The kit contains special tools and 
troubleshooting aids such as a Torx torque wrench and Torx bits, test adapters, and special cables 
and cable adapters, etc. Order the Bench Service Kit as HP part number 11 802A. Refer to 
Figure 1-2 on page 1 - 1 9 for a complete parts listing of the Bench Service Kit. 

Signal Generator Test System, HP 8952s 
This test system provides the necessary equipment for automated performance testing of the HP 
8642A/B. One of the following software options is required to operate the test set. Software 
Pac: HP 1 179 5 Opt. 205 (for the HP 8642A) or HP 1 1795 Opt. 206 (for the HP 8642B). 

50 Ohm to 75 Ohm Adapter 
This adapter is an impedance-matching network required for testing with 75 ohm cabling and/ 
or loads. Order the adapter with HP part number 11 6 87A. 

Fiberglas Transit Case 
Order this protective case for shipping and transporting the HP 8642A/B Signal Generator as HP 
part number 921 1-2661. 

Rack-Slide Kit 
This heavy-duty, rack-slide kit is the kit recommended for the HP 8642A/B Signal Generator. 
Order the Rack-Slide Kit for instrument cabinet frames assembled with metric hardware as HP 
part number 086 42- 800 59. Order the Rack-Slide Kit for ~nstrument cabinet frames assembled 
with English hardware as HP part number 08642-80058. (Note that if metric hardware is used, 
the rear panel of t.he instrument mentions that fact.) 
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1-11. HOW TO USE THE RECOMMENDED TEST EQUIPMENT TABLE 

Table 1-3 (page 1 - 15)  lists the test equipment required for testing, adjusting, and servicing the 
Signal Generator. The critical specification column describes the essential requirements for each 
piece of test equipment. Other equipment can be substituted if it meets or exceeds these critical 
specifications. 

Alternate models are suggested in Table 1-4 on page 1 - 16. Some reasons for recommending an  
alternate model might be its HP-IB compatibility or its ability to replace two or more single 
models. 

1-12. INSTRUMENTS COVERED BY THIS MANUAL 

Serial Numbers. Attached to the instrument is a serial-number plate. The serial number is in 
the form: 0000A00000. The first four digits and the letter are the serial prefix. The last five 
digits form the suffix that  is unique to each instrument. The contents of this manual apply 
directly to instruments having the same serial prefix(es) as those listed a t  the beginning of 
Volume I. 

Manual Updates. An instrument manufactured after the printing of this manual may have a 
serial prefix that  is not listed a t  the beginning of Volume I. An unlisted serial prefix number 
indicates that  the instrument differs in some way from those documented in this manual. 

A "MANUAL UPDATES" packet is shipped with the manual when necessary to provide you with 
the most current information available a t  the time of shipment. These packets consist of 
replacement and addition pages which should be incorporated into the manual to bring i t  up to 
date. 

Hewlett-Packard offers a Documentation Update Service that  will provide you with further 
updates as they become available. 

If you operate or service instruments of different serial prefixes, we strongly recommend that  
you join this service immediately to ensure that  your manual is kept current. For more 
information refer to the Docu~nentation Update Service reply card included with this manual or 
contact: 

Hewlett -Packard Company 
Spokane Division 
Technical Writing Department 
24001 E. Mission -- TAF C-34 
Spokane, WA 99220 
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Table 1-1. Specifications (1 of 6) 

General Information 

Conditions 

After &day warm-up 

CW, AM, or Angle Modulation 
<1/60 Maximum Peak Deviation 

are dependent on carrier frequency. To simplify 

Electrical Characteristics 

FREQUENCY 

Range 
8642A 
86428 

Carrier Frequency 

Band' 
10 (86428 only) 
9 
6 
7 
6 
5 
4 
3 
2 
1 

H ET 

Resolution 

Stability 

INTERNAL REFERENCE 
OSCILLATOR 

Standard 
Option 001 Aging Rate 

SPECTRAL PURITY 

SSB Phase Noise 

Band 

10 
9 
8 
7 
6 
5 
4 
3 
2 
1 

H ET 

'Both generators cover their ranges in one 
such specifications. the 8642A and 86428 carrier 

2 ~ a n d  9. 86428 carrier frequency range is 528.7500005 MHz to 1057.500000 MHz. 

Performance Limits 

100 kHz to 1057.5 MHz 
100 kHz to 21 15 MHz 

1057.500001 -21 15.000000 MHz 
528.750001 -1 057.500000 MHz2 
264.375001- 528.750000 MHz 
132.187501- 264.375000 MHz 

66.093751 - 132.187500 MHz 
33.046876- 66.093750 MHz 
16.523438- 33.046875 MHz 

8.261719- 16.523437 MHz 
4.130860- 8.261718 MHz 
0.1 00000- 4.130859 MHz 
0.100000- 132.187500 MHz 

1 Hz (0.1 Hz with Special Function 
240 or 241) 

Same as reference oscillator 

See Supplemental Characteristics 
<1 O-g/day 

SSB Phase SSB Phase 
Noise, 20 kHz Noise Floor, 
offset from 200 kHz offset 
carrier from carrier 

-125 dBc/Hz -134 dBc/Hz 
-134 dBc/Hz -143 dBc/Hz 
-137 dBc/Hz -144 dBc/Hz 
-141 dBc/Hz -144 dBc/Hz 
-144 dBc/Hz -145 dBc/Hz 
-145 dBc/Hz -145 dBc/Hz 
-146 dBc/Hz -147 dBc/Hz 
-147 dBc/Hz -148 dBc/Hz 
-148 dBc/Hz -149 dBc/Hz 
-137 dBc/Hz -138 dBc/Hz 
-1 25 dBc/Hz -137 dBc/Hz 

continuous span. However, many other specifications 
frequency ranges are divided into bands. 
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Table 1-1. Specifications (2 of 6) 

Conditions 

CW, AM, or Angle Modulation 
1% Maximum Peak Deviation 

0.3 to 3.0 kHz 
Post Detection Bandwidth 

Output level <+I0 dBm 
Output level 1+16 dBm 

>10 kHz from the carrier 

8642A (except 8642B and 
Opt. 003) 8642A Opt. 003 

bands 1 thru 7 bands 1 thru 7 
DNA band 8 
band 8, HET HET 
n/a band 9 
band 9 band 10 (86428) 

Output levels 1-127 dBm 

Output level, +10 dBm 

Output levels <O dBm 
Output levels 1 0  dBm 

Two signal generators with frequen- 
cies spaced 25 kHz apart into a 
resistive combiner 

attenuator accbracy 

Electrical Characteristics 

SPECTRAL PURITY (Cont'd) 

Residual FM 

Band 
10 (8642B only) 
9 
8 
1-7 

H ET 

Residual AM 

Spurious Output Signals 

Harmonics 

Sub-harmonics 

Non-harmonics 

OUTPUT 

Level Range 

Maximum Level Available 

Resolution 

Absolute Level Accuracy4 

Flatness 

Impedance 

SWR 

Reverse Power Protection 

Third Order lntermodulation 

Ava~lable Calibration Units 

3 ~ o t  spec~f~ed In HET band. 

4~bsolute output accuracy cons~sts of allowances 

Performance Limits 

Post Detection Bandwidth 
0.3 to 3.0 kHz 0.05 to 15.00 kHz 

<5 Hz rms <9 Hz rms 
<2 Hz rms <5 Hz rms 
<1.2 Hz rms <2 Hz rms 
<1 Hz rms <1.2 Hz rms 
<3.5 Hz rms <5 Hz rms 

<0.01 Oh AM rms 

8642A/B, 86428, 
Bands 1-9, HET Band 10 

-30 dBc -25 dBc 
-20 dBc -20 dBc 

none -45 dBc 

-1 00 dB@ -94 dBc 

From Maximum Level Available to 
-140 dBm (0.023 WV into 50 ohms) 

+20 dBm (2.24V) 
+19 dBm (2.00V) 
+ I  8 dBm (1.78V) 
+17 dBm (1.59V) 
+16 dBm (1.41V) 

0.1 dB 

21 dB 

x50.75 dB 

50 ohms nominal 

<1.5:1 
<2.0:1 

50W, 25 Vdc, 8642A 
25W, 50 Vdc, 86428 

<-50 dBc at +10 dBm. Typically 
decreases 10 dB for every 5 dB 
of combined level decrease 

dBm, V, mV, wV, dBpV, EMF V, 
EMF mV, EMF wV, dB EMF pV. 
REL ZERO or REF SET can be 
used to obtain settings such as 
dBV or dBf. 

for detector I~nearlty, temperature, flatness, and 
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Table 1-1. Specifications (part of 3 of  6) 

General Information 

Electrical Characteristics 

FREQUENCY MODULATION 
Maximum FM Deviation 

Band 
10 (86428 only) 
9 
8 
7 
6 
5 
4 
3 
2 
1 

HET 

10 (86428 only) 
9 
8 
7 
6 
5 
4 
3 
2 
1 

H ET 
Resolution 

Indicator Accuracy 
(Rates 20 Hz to 100 kHz) 

FM Distortion 
(Rates 20 Hz to 100 kHz) 

FM 3 dB Bandwidth 

hax~murn dev~at!on may bo increased up to that 
than the values shown here. HET band can also 

Perlormance Limits 

3 MHz 
1.5 MHz 
750 kHz 
375 kHz 
187.5 kHz6 

93.75 kHz6 

46.875 kHz8 

23.437 kHz8 

1 1.718 kHz8 

93.75 kHze 

1.5 MHz 

(the smaller of:) 
3 MHz or f, x 2160 
1.5 MHz or f, x 1080 
750 kHz or f,, x 540 
375 kHz or f, x 270 
187.5 kHz or f,, x 13!j6 
93.75 kHz or f, x 67S6 
46.875 kHz or f, x 33.756 
23.437 kHz or f, x 16.875" 
11.718 kHz or f, x 8.43756 
93.75 kHz or f, x 6 7 9  
1.5 MHz or f, x 1080 
0.7% of setting or 0.0004% of 

maximum deviation, whichever is 
larger 

2(5% of setting +10 Hz) 

4% 
2% 
0.4% 
dc to 200 kHz 
20 Hz to 200 kHz 
20 Hz to 100 kHz 

shown for the HET band (0 1 MHz to 132.1875 
be selected wtth Spec~al Funaon 8. 

Conditions 

External dc coupled 

External ac coupled or internal 

For maximum dc-coupled deviation 
For 112 max dc-coupled deviation 
For 1/15 max dc-coupled deviation 
External dc source 
External ac source 
Internal source 

MHz carrier frequency) by selechng dev~atlon larger 
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Table 1-1. Specifications (4 of 6) 

Model 8 6 4 2A/B 

Incidental AM 

Electrical Characteristics 

FREQUENCY MODULATION (Cont'd) 

Carrier Frequency Offset 
When Entering FM or 
PM Modes 

1 
<I kHz 

Performance Limits 

I 20 kHz peak deviation, 1 kHz rate, 
>400 kHz carrier frequency, output 
level I+15  dBm 

Conditions 

ac and internal 
dc, 8642A/B Bands 1-9, HET 
dc, 86420 Band 10 

PHASE MODULATION 

Maximum Phase Deviation 

Band 
10 (86428 only) 
9 
8 
7 
6 
5 
4 
3 
2 
1 

H E l  
Resolution 

Indicator Accuracy 

(PM Distortion 

(PM 3 dB Bandwidth 

PULSE MODULATION0 

Pulse On/Off Ratio 

Rise/Fall Time 

Maximum Repetition Frequency 

Minimum Pulse Width 

Nominal Input Threshold Level 

INTERNAL MODULATION 
OSCILLATOR 

Frequency Range 

Frequency Resolution 

Frequency Accuracy 
Output Level Range 

Output Level Resolution 

Output Distortion p0.5 Vpk) 

Output Level Accuracy 

Output Impedance 

7~axlrnum deviation may be increased up to that 
than the valuer, shown here. HET band can also 

butput kvel accuracy IS typ~ca~ly +3 d ~ .  

1 kHz rate 

1 kHz rate 

Internal and external ac 
External dc 

Output levels (+I5 dBm 

8642A/B Bands 1-9, HET 
86426, Band 10 +. 

1O0/0 to 90% 

External dc 

Into 600 ohms 

0.02 kHz to 15.8 kHz 
>I 5.8 kHz 

Within 1s 

carrier frequency) by sekhng dev~ation larger 

200 radians 
100 radians 
50 radians 
25 radians 
12.5 radians7 

6.25 radians7 

3.125 radians7 

1.5625 radians7 

0.78125 radians7 

6.25 radians7 

100 radians 

0.7% of setting or 0.0004% of 
maximum deviation, whichever is 
larger 

2(5% of setting +0.09 radians) 

<0.4% 

20 Hz to 15 kHz 
dc to 15 kHz 

2509A to 2550A 

>30 dB 
>45 dB 

<3.5 ps 

50 kHz 

6 r s  
1.5V 

2551A and above 

>40 dB 
>80 dB 

<400 ns 

100 kHz 

2 r s  
1.5V 

20 Hz to 100 kHz 

1 O h  of setting 

2% of setting 

0 to 3.3 Vpk 

4 mV 

<0.02O/0 
<0.15% 
=(4% +15 mV) 

600 ohms 10% 

shown for the HET band (0.1 MHz to 132.1875 MHz 
be selected with Special Functcon 8. 
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Table 1-1. Specifications (5 of 6 )  

Conditions 

+5%, -10% 

Conducted and radiated interference 
is within the requirements of MIL 
STD 461 B methods CEO3 and 
RE02. lnterference is also within 
the standards set by FTZ 11 15. 
Also RF leakage of €0.5 FV is in- 
duced in a two-turn loop 2.5 cm in 
diameter, held 2.5 cm away from 
any surface, for output levels 
1 0  dBm. 

Features 

Electrical Characteristics 
GENERAL 

Operating Temperature Range 

Storage Temperature Range 

Power Requirements 
Line Voltage 
Line Frequency 
Power Dissipation 

Electromagnetic Interference 
(Leakage) 

Net Weight 

Shipping Weight 

Dimensions 
Height 
Width 
Depth 

HP SYSTEM II 

Module Size 

Electrical Characteristics 

Performance Limits 

0" to 55°C 

-55" to +75"C 

100V, 120V, 220V, or 240V 
47.5 to 440 Hz 
300 VA max 

MIL STD 461 B and FTZ 11 15 

32.7 kg (71.5 Ib) 

43 kg (95 Ib) 

133 mm (5.25 in.) nominal 
425 mm (16.75 in.) nominal 
617 mm (23.8 in.) nominal 

5lhH x 1W x 230 

FREQUENCY SWEEP 

Digitally Stepped Sweep 

Start and Stop Sweep 

Time 

Phase Continuous Sweep 

Start-Stop Sweep 

Maximum Sweep Span 

Band 
10 (86428 only) 
9 
8 
7 
6 
5 
4 
3 
2 
1 

H ET 

g~axirnum sweep span may be increased up to 
span larger than the span shown here. HET 

Sweeps between two selected end-points in a linear, step-wise manner. 
End-points can be anywhere within the frequency range of the instrument. 
In AUTO sweep mode, sweep must stay within the range of bands 2 
through 9, or band 1, or band 10, or the HET band. 

Maximum sweep time: 999s. Minimum sweep time: 275 ms. A maximum 
number of distinct frequency points is automatically selected based on the 
end-points and sweep time. 

Instrument sweeps between two selected end-points in a linear, phase 
continuous manner. 

End-points can be outside the band, but 
(Start Frequency + Stop Frequency) t 2 must be within the band. 

800 kHz 
400 kHz 
200 kHz 
100 kHz 
50 kHzg 

25 kHz
g 

12.5 kHzg 

6.25 kHzg 

3.125 kHzg 

25 kHzg 

400 kHz 

that shown for the HET band (0.1 MHz to 132.1875 MHz carrier frequency) by selecting a frequency 
band can also be selected with Special Function 8. 
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Table 1-1. Specifications (6 of 6) 

Model 8 6 4 2A/B 

Electrical Characteristics 

FREQUENCY SWEEP (Cont'd) 

Phase Continuous Sweep (Cont'd) 

Sweep Time 

X-Axis Output 

Z-Axis Output 

REMOTE OPERATIONS 

HP-IB (IEEE 488-1 978) Capability 

Interface 

Functions Controlled 

HP-IB Address Select Code 

Interface Function 

IEEE-488 Functions 
Implemented 

Features 

Maximum sweep time: 999s. Minimum sweep time: 5 ms. Maximum and 
minimum sweep time are also dependent on end-point separation and fre- 
quency band selected. 

0 to 10 Vdc, + 10% 

TTL positive true for crt display blanking during retrace. 

Hewlett-Packard Interface Bus (HP-IB). HP-IB is Hewlett-Packard's imple- 
mentation of IEEE Standard 488-1978. 

All functions controlled from the front panel, with the exception of the 
power switch and the knob, are programmable with the same accuracy 
and resolution as in manual mode. 

Settable via the front panel or over HP-IB from 00 to 30 (5-bit decimal 
equivalent). (A listen-only mode is also available as 31 .) 

Listener, talker, and controller 

SH1, AH1, T6, TEO, L3, LEO, SR1, RL1, PPO, DC1, DTO, C1, C2, C3, 
C28, E2 
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Table 1-2. Supplemental Characteristics (1 of 2) 

General Information 

Supplemental characteristics are typical, but non-warranted performance parameters, intended to be useful in instru- 
ment applications. 

FREQUENCY Mixed Modulation Types: Any two modulation types can 

Underrange: 10 to 100 kHz. be simultaneously selected except for FM + @M and 
AM + pulse modulation. 

Heterodvne Mode (HET, Special Function 8): The 8642AlB 
can deiive its output thrbugh a heterodine mode in the 
carrier frequency range from 0.1 MHz to 132.1875 MHz. FREQUENCY MODULATION 
This improves modulation and Some frequency Sweep Carrier Stability in  FM Mode: 
characteristics at lower carrier frequencies. AC FM: Same as CW. 
Frequency Switching Time to Within 100 Hz of Final DC FM: <4 kHz/hour, 8642A/B bands 1-9, HET. 

Frequency: <8 kHz/hour, 86428 band 10. 

FM Stereo Separation, Ext dc-Coupled, HET Band (Special 
Function 8): >50 dB, 1 kHz rate, 75 kHz deviation. 

Low Distortion FM/@M (Special Function 5 or 112): Distortion 
in either FM or @M can be reduced with this function. 
FM stereo separation unaffected. 

SPECTRAL PURITY FM Distortion in Special Function 7: <0.03% THD, 4 / 1 5  
SSB Phase Noise at 1 GHz Carrier Frequency (dBc in 1 HI maximum deviation, external rates <50 kHz and inter- 
bandwidth): nal rates <15.8 kHz. 

Processor Delay 

20 ms 

Measured SSB Phase Noise at 1 GHz: 

Frequency Settling 

65 ms 

0 

- -20 
P a 4 0  - 6 0  
?I 
'3 8 0  

g l o o  
a 
% -120 
m 
3 -140 

1 6 0  

10 100 1k lOk look 1M 10M 
Offset Frequency, Hz 

Total Time 

85 ms 

10 
Hz 

-40 

FM Pre-emphasis (Special Function 6): Provides pre- 
emphasis in FM with a 750 ps time constant. This is 
useful when testing FM communications receivers. 

AMPLITUDE MODULATION 
(for VOR, ILS, Avionics Applications) 

10 
MHz 

-154 

200 
kHz 

-147 

AM Phase Shift, DC Coupled, for Carrier Frequencies From 
108 MHz to 118 MHz: 

30 Hz rate: < ~ 0 . 0 1 ~ .  
30 Hz to 10 kHz rate: <+3O. 
Difference from 9 kHz to 11 kHz rates: <2O. 

1 
MHz 

-147 

100 
Hz 

-75 

AM Flatness, DC Coupled External AM: 
<0.04 dB, 90 to 150 Hz, 108 to 118 MHz and 329 
to 335 MHz. (<0.00092 DDM @ 20% AM and 
<0.0019 DDM @ 40% AM.) 
<0.1 dB, 9 to 11 kHz, 108 to 118 MHz. 

10 
kHz 

-131 

1 
kHz 

-98 

SSB AM Noise Floor a1 208 kHz Offset, +16 dBm: 
<-I57 dBc/Hz, band 2 through 9. 

OUTPUT 

<-I50 dBc/Hz, band 10. Absolute Accuracy: k 3  dB, output level <-I27 dBm. 

Output Level Switching Time: <I00 ms from receipt of last 

20 
kHz 

-138 

MODULATION 
External lnpul Impedance: 600 ohms, 10°/~. 

External Input Level Required: 1 Vpeak for specified accu- 
racy. Front-panel annunciators indicate application of 
1V peak signal i5%,  20 Hz to 100 kHz. When greater 
accuracy is required, modulation drive voltage should 
be monitored externally. 

Modulalion Source Capability: All modulation types can be 
driven with either an internal or external modulation 
source. AM, FM, and @M can also be driven simultane- 
ously by both internal and external modulation sources. 

100 
kHz 

-146 

controller command. 

Amplitude Sweep, in CW and Angle Modulation Modes: 
Range: 20 dB log (or linear with Special Function 122) 
sweep (10 dB underrange available). 
Sweep Time: 20 ms minimum, 999s maximum. 
Accuracy: _+ 1 dB over highest 10 dB. 23 dB over sec- 
ond highest 10 dB. 

Altenualor Range Hold (Special Function 9): The internal 
step attenuator can be fixed and the electronic level 
vernier varied up to 30 dB for monotonic level setting. 
This is useful in measuring of receiver squelch 
hysteresis. 
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Table 1-2. Supplemental Characteristics ( 2  of 2 )  

Supplemental characteristics are typical, but non-warranted performance parameters, intended to be useful in instru- 
ment applications. 

INTERNAL REFERENCE OSCILLATOR EXTERNAL REFERENCE 
Input, rear panel: 

Frequency: 1, 2, 5, or 10 MHz, +25 ppm. 
Level: >0.5 Vp-p. 
Impedance: 500 ohms. 

Output, rear panel: 
Frequency: 10 MHz. 
Level: >1.4 Vp-p into 50 ohms. 
Impedance: 75 ohms. 

Characteristic 

Aging rate 

Temperature 

Line voltage 

Standard 

-.2 ppm/year 

r 4  ppm, 0" to 55OC 

r O . l  ppm, 
+5%, -10% 

High Stability 
(opt. 001) 

See Table 1-1 

r 7  x 
o0 to 55OC 

r 3  x lop9, 
+5%. -1 0% 
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Table 1-3. Recommended Test Equipment (1  of 2) 

Use1 

P 

A, T 

P, A 

P 

P 

P, A 

P 

P 

P, A, T 

A, T 

P, A, T 

P, A, T 

Recommended Model 

HP 8491A 

HP 3456A 

HP 5065A 

HP 08640-60506 
Requires 19-25 Vdc 

Power Supply 

See Figure 1-1 

HP 8902A 
Opt. 002 

(Opt. 003 for 
Optional Residual FM Test) 

HP 10514A 

Watkins-Johnson 
M94C 

HP 1980B/HP 19860A 
(see Table 1-4) 

HP 1 1801 A/B/C2 

HP 8642B 
(see Table 1-4) 

HP 8566A/B 

both. 

Instrument 

Attenuator, Fixed 

Digital Voltmeter (DVM) 

Frequency Standard 

Low-Noise Amplifier 

Low-Pass Filter 

Measuring Receiver 

I 

Mixer 

Mixer 

Oscilloscope 

Service Accessory Kit 

Signal Generator 

Spectrum Analyzer 

'P = Performance Testing, A = 

~ H P  11801A services the HP 

Critical Specification 

Attenuation: As required by performance test 
Frequency Range: 100 kHz-21 15 MHz 
Accuracy: 20.1 dB 
SWR: <1.3 

Accuracy: 4'/2 digit, 20.05% reading 21 digit 
Range: 10 mV to 600V 
Sensitivity: 10 pV 

Frequency: 10 MHz 
Long Term Stability: <1 x 10-1°/24 hours 

Input/Output Impedance: 50 ohms 
Frequency Bandwidth: 1 kHz to 1 MHz 
Noise Figure: <3 dB 
Gain: 40 +1 dB 

Bandwidth: 1 MHz 
Impedance: 50 ohms 

Modulation: 
Accuracy: k2% of reading 
AM Rejection: <30 Hz at 50% AM 

(3 kHz BW) 
FM Rejection: <0.2% AM (50 kHz FM) 

Power: 
Frequency Range: 0.1 to 2115 MHz 
Power Range: +20 to -20 dBm 
Accuracy: k0.2 dB 

Tuned Power: 
Frequency Range: 2.5 MHz to 1300 MHz 
Power Range: 0 dBm to -127 dBm 
Accuracy: 20.5 dB 

Frequency: 
Resolution: 10 Hz 

Audio Distortion (Typical Residual): 
<-60 dB 

Frequency: 0.2 to 500 MHz 
Type: Double Balanced 

Frequency: 500 to 2115 MHz 
Type: Double Balanced 

Vertical Sensitivity: 10 mV/division 
Bandwidth: 100 MHz 

Required for servicing and troubleshooting. 
See Table 1-5 for parts listing and description. 

Frequency: .l to 21 15 MHz 
Output: -50 dBm to +18 dBm 
SSB Phase Noise: same or better than the 
specification for the Generator under test. 

Frequency Range: 100 Hz to 6345 MHz 
Resolution Bandwidth: 51 0 Hz 
Dynamic Range: 90 dB 

Adjustments, T = Troubleshooting 

8642A, HP 118018 services the HP 86428, and HP 11801C services 



General Information 

Table 1-3. Reconlnlended Test Equipment (2 of 2) 

Model 86 42A/B 

Figure 1-1. 1 MHz Low-Pass Filter 

Table 1-4. Alternative Test Equipment 

Instrument 

SWR Bridge 

Function Generator 

Signal Generator 
(optional) 

Short, Type N 

Feedthrough Termination, 
BNC 

'P = Performance Testing, A = Adjustments, T =   rouble shoot in^ 

Critical Specification 

Directivity: >40 dB 

Max. Rate: >50 kHz 
Min. Pulse Width: <6 wsec 
Rise Time: 1100 nsec 

Residual SSB phase noise in 1 Hz BW 
(320 MHz I f, < 640 MHz) with an offset 
from the carrier of: 

-1 00 dBc at 10 Hz, 
-121 dBc at 1 kHz, and 
-131 dBc at 10 kHz 

z, = 600 ohms <loh 

Advantage of Alternative 

Satisfies the requirements for testing 
the Signal Generators. 

Satisfies the requirements for testing 
the Signal Generator except: 

1. Third Order lntermodulation Test re- 
quires +18 dBm at 1050 MHz. 

2. Optional Phase Noise Test requires 
phase noise less than or equal to the 
unit under test. 

3. The 8662A satisfies the RF frequency 
range for 8642A testing. 

Satisfies the requirement for testing the 
Signal Generator. 

Satisfies the requirement for testing the 
Signal Generator. 

Recommended Model 

Wiltron 60NF50 

HP 8116A 

HP 8662A (for 
Optional Residual FM Test) 

HP 11512A 

HP 11095A 
(see Table 1-4) 

Suggested Alternative 

HP 3455A 

HP 8340A 
HP 8341A 
HP 8663A 
HP 8662A 

HP 1740A 

HP 0757-1 100 

Instrument 

Digital Voltmeter (DVM) 

Signal Generator 

Oscilloscope 

Feedthrough Termina- 
tion, BNC 

Usei 

P 

P 

P 

P 

P 

Recommended Model 

HP 3456A 

HP 86428 

HP 1980B/HP 19860A 

HP 11095A 
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Table 1-5. HP 11801C On-Site Service Kit (1  of 2) "' Part 
Number 

08642-60889 
08642-69889 

08642-60890 
08642-69890 

08642-60891 
08642-69891 

08642-60892 
08642-69892 

08642-60893 
08642-69893 

08642-60894 
08642-69894 

08642-60895 
08642-69895 

08642-60896 
08642-69896 

08642-60897 
08642-69897 

08642-60898 
08642-69898 

08642-60899 
08642-69899 

08642-60842 
08642-69842 

08642-60843 
08642-69843 

08642-60844 
08642-69844 

21 10-001 0 
21 10-0002 
21 10-0036 
21 10-0004 

08642-60845 
08642-69845 

08642-601 33 
08642-691 33 

08642-8001 9 

21 10-0003 

5021 -0844 
1250-0832 
1250-1 697 
1250-0827 
871 0-0033 
9222-0779 
9222-0698 
871 0-1 465 
871 0-1 493 
871 0-1 541 

08662-60080 
08662-60075 
1400-0249 

Check Digit 

7 
5 

0 
8 

1 
9 

2 
0 

3 
1 

4 
2 

5 
3 

6 
4 

7 
5 

8 
6 

9 
7 

2 
0 

3 
1 

4 
2 

9 
9 
9 
1 

5 
3 

4 
2 

7 

0 

1 
8 
5 
1 
2 
1 
3 
8 
2 
1 
4 
7 
0 

Quantity 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

5 
10 
5 
5 

1 
1 

8 
8 

1 

5 

2 
2 
2 
4 
1 
15 
8 
1 
1 
1 
4 
1 
10 

Description 

KeyboardlLCD Display Module 
KeyboardlLCD Display Module (Restored) 

Modulation Module 
Modulation Module (Restored) 

Processor/Memory Module 
Processor/Memory Module (Restored) 

Latch Module 
Latch Module (Restored) 

FM Loop/Counter/Timebase Module 
FM Loop/Counter/Timebase Module (Restored) 

SAWR Loop Module 
SAWR Loop Module (Restored) 

IF Loop Module 
IF Loop Module (Restored) 

Reference Loop Module 
Reference Loop Module (Restored) 

Sum Loop/Divider Module 
Sum Loop/Divider Module (Restored) 

Output FilterslALC Module 
Output FilterslALC Module (Restored) 

Heterodyne Module 
Heterodyne Module (Restored) 

Attenuator Module-8642A Only 
Attenuator Module (Restored) 8642A Only 

Power Supply Regulators/Attenuator Drivers Module 
Power Supply Regulators/Attenuator Drivers Module 
(Restored) 

Power Supply RectifierlFilter Module 
Power Supply RectifierlFilter Module (Restored) 

Fuse 5A 250V NTD 1.25 x .25 UL 
Fuse 2A 250V NTD 1.25 x .25 UL 
Fuse 8A 125V NTD 1.25 x .25 UL 
Fuse .25A 250V NTD 1.25 x .25 UL 

DoublerjAttenuator Module-8642B Only 
DoublerjAttenuator Module (Restored) 86428 Only 

Calibration Module 
Calibration Module (Restored) 

Fan Assembly 

Fuse 3A 250V NTD 1.25 x .25 UL 

Adapter, BNC to Banana Plug 
Adapter, Coax STR Female BNC to Female SMC 
Adapter, Coax STR Male SMA to Female SMC 
Adapter, Coax STR Male SMC to Male SMC 
Alignment Tool, Screwdriver ,075 
Bag, Anti-static 16 X 0 inch Opening 
Bag, Anti-static 4 x 0 inch Opening 
Bit, Torx T I 0  
Bit, Torx T I 5  
Bit, Torx T5 
Cable Assembly, Short 
Cable Assembly, Service Kit, Long 
Cable Tie, ,062-.625 Dia. ,091 Wd Nylon 

Reference 
Designation 

A 1 

A2 

A3 

A4 

A6 

A7 

A9 

A1 1 

A1 2 

A1 3 

A1 4 

A1 6 

A1 7 

A1 8 

A1 8F1 
A1 8F2/F4 

A1 8F3 
A1 8F5 

A1 9 

A20 

B 1 

F 1 
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Table 1-5. HP 11801C On-Site Service Kit  (2 of 2) 

Reference 
Designation 

"' Part 
Number 

1 1801 -90201 
1 1801 -90203 

1251 -8601 
1251 -8248 
1251 -81 05 
1251 -8823 

08642-20041 
1 1801 -90202 
1 1801 -90204 
08642-40073 
9300-0980 
21 40-0536 

08642-90020 
-- 
-- 

9320-3944 
11 801 -90001 

341 18A 
08642-00070 
8730-001 2 
9300-0985 
1250-0781 
1250-0837 

08642-80053 
1251 -5653 

Quantity 

1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
5 
1 
1 
1 
5 
10 
1 
1 
1 
1 
1 
1 
1 
1 

Check Digit 

0 
2 
7 
8 
6 
5 
9 
1 
3 
9 
2 
7 
1 

6 
8 
0 
2 
1 
7 
6 
3 
9 
3 

Description 

Case, Large 
Case, Small 
Connector, Ribbon Cable, 34 Pin 
Connector, Ribbon Cable, 26 Pin 
Connector, Ribbon Cable, 16 Pin 
Connector, Ribbon Cable, 14 Pin 
Extender Post 
Foam, Top and Bottom (for large case) 
Foam, Top and Bottom (for small case) 
Fuse Puller 
Grounding Strap, Anti-Static 
Lamp, Incand. 5 Vdc, 115 mA, T-1 Bulb 
On-Site Service Manual 
Storage Box, Plastic, 1 Compartment 
Storage Box, Plastic, 10 Compartments 
Tag, Blue Stripe 
Tag, Defective 
Test Lead Kit 
Wrench, RF Connector 
Wrench, Torque 
Wristband, Antistatic 
BNC Tee (f, m, m) 
SMC Tee (m, m, m) 
Power Supply Test Connector 
Connector, Ribbon Cable, 50 Pin 



Model 8642A/B General Illformation 

Figure 1-2. Bench Service Kit 
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Item Number 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Not Shown 
Not Shown 
Not Shown 
Not Shown 
Not Shown 
Not Shown 
Not Shown 

11 
12 
13 

Not Shown 
14 
15 

Not Shown 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
25 
26 

Check Digit 
8 
1 
6 
4 
7 
4 
9 
8 
2 
1 
6 
8 
5 
4 
7 
2 
1 
3 
7 
8 
2 
6 
5 
0 
5 
5 
9 
4 
6 
7 
5 
1 
2 
1 
7 

Part Number 
1250-0832 
1250-0827 
1250-1 200 
1250-0838 
871 0-0630 
871 0-0033 
871 0-151 5 
871 0-1 465 
871 0-1 493 
871 0-1 541 

08642-601 35 
08642-601 37 
08642-601 34 
08662-60080 
08662-60075 
1 1802-90202 
1 1802-90201 
1251 -5653 
1251 -8601 
1251 -8248 
1251 -881 2 
1251 -81 05 
1251 -8823 
1252-01 53 
1250-0839 
1250-1 598 

08642-40073 
08642-60951 
08642-60078 
08642-60079 
08642-20089 
08642-00070 
9300-0980 
8730-001 2 
9300-0985 

Quantity 
3 
4 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
4 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Part Description 
Adapter, Coax STR Female BNC to Female SMC 
Adapter, Coax STR Male SMC to Male SMC 
Adapter, SMA to BNC 
Adapter, Tee, Female, Male, Male SMC 
Alignment Tool, Screwdriver .08 
Alignment Tool, Screwdriver .075 
Alignment Tool, Square, .030 
Bit, Torx T I  0 
Bit, Torx T I5  
Bit, Torx T5 
Board Assembly, Latch Extender 
Board Assembly, Processor Extender 
Board Assembly, Signature Analysis 
Cable Assembly, Short 
Cable Assembly, Service Kit, Long 
Case, 20.8 x 14.8 
Foam, Top and Bottom 
Connector, Ribbon Cable, 50 Pin 
Connector, Ribbon Cable, 34 Pin 
Connector, Ribbon Cable, 26 Pin 
Connector, Ribbon Cable, 20 Pin 
Connector, Ribbon Cable, 16 Pin 
Connector, Ribbon Cable, 14 Pin 
Connector, Ribbon Cable, 10 Pin 
Terminal, Female SMC 
Connector, Male SMC, RF 
Fuse Puller 
Probe, 4 Pin Mixer 
Probe, 8 Pin Mixer 
Probe, 8-Pin Power Splitter 
ReferenceISum Loop 
RF Connector Wrench 
Strap, Anti-static Grounding 
Wrench, Torque .2-.4 Newton-meters 
Wristband, Anti-static 
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SECTION II 

INSTALLATION 

This section provides the information needed t o  install the HP 8642A/B Synthesized Signal 
Generator.  Included is information pertinent to  initial inspection, power requirements, line 
voltage selection, power cables, interconnection, environment, instrunlent mounting, storage, and 
shipment. 

2- 2.  INITIAL INSPECTION 

T o  avo~d ~ U Z U I * ~ O L ~ S  electt.~ccrl shock, d o  not pcrfort~l electrlccll tests when 
there are s~gtis  o f  shlppltlg titzrncige to czny yortlotz of the outer enclosure 
(covcrs and yclncls) 

Inspect the  shipping container for damage. If the shipping container or cushioning material is 
damaged, it should be kept until the contents of the sllipnlent have been checked for  
colnpleteness and the instrunlent has been checked mechanically and electrically. Procedures for 
checking electrical performance are given in Section IV, Performance Tests. If the contents are  
incomplete, if there is mechanical damage or defect, or if the  instrunlent does not pass the 
electrical performance test, notify the nearest Hewlett-Packard office. If the shipping container 
is darcaged, o r  the cushioning material shows signs of stress, notify the carrier as well as the 
Hewlett-Packard office. Keep the shipping materials for  the carrier's inspection. 

2-3. PREPARATION FOR I!SE 

Power Requirements 

The Signal Generator requires a power source of 100  Vac (90  t o  105 Vac), I 2 0  Vac ( 1  08 to 126 
Vac), 220 Vac ( 1  9 8  to 231 Vac), or 240  Vac (21 6 to 252 Vac), 47.5 to 440 Hz single phase. 
Power collsunlption is 2 b 0  VA maxi~nuni  (270  VA during attentiator s\vitching). 
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This is a Safety Class I product (i.e., provided with a protective earth 
terminal). An ~tninterri~ptible safety earth ground milst be provided from 
the Mains power source to the product input wiring terniinals, power 
cord, or supplied power cord set. Whenever it is likely that the protection 
has been impaired, the instrument must be made inoperative and be 
secured against any unintended operation. 

I f  this instrunzent is to  be energized via an external autotransformer for 
voltage reduction, tnake sure that the cotnmon tertninal is connected to 
the earthed pole o f  the power source. 

BEFORE PLUGGING THIS  INSTRUMENT into the Mains (line) 
voltage, be sure the correct voltage and fuse have been selected. 

A rear-panel, line power module permits operation from 100, 120, 220, or  240  Vac. The 
number visible in the window (located on the module) indicates the nominal line voltage t o  
which the instrument must be connected. Verify that  the line voltage selection card and the fuse 
are matched to the power source. Refer t o  Figure 2-  1, Line Voltage and Fuse Selection. 

Two fuses are supplied with each instrument. One fuse has the proper rating for 110/120 Vac 
line operation (HP part number 2 1 10-0003; 3A, 250V, non-time-delay). The other fuse is rated 
for 200/2 2 O Vac operation (HP part number 2 1 10-0002; 2A, 2 5 OV, non-time-delay). 

One fuse is installed in the instrument a t  the time of shipment. The rating of the installed fuse 
is selected according t o  the line voltage specified by the customer. If the voltage is not specified, 
the rating of the installed fuse will be selected according to the country of destination. 

For protection against fire hazard, the line fuse should only be a 250V 
normal b lo~ l  fuse with the correct current rating. 
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Operating voltage is shown 
in module window. 

Seleclion of Operating Voltage 

1. Open cover door, pull the FUSE PULL lever and rotate to left. Remove the fuse. 

2. Remove the Line Voltage Selection Card. Position the card so the line voltage appears at top-left 
corner. Push the card firmly into the slot. 

3. Rotate the FUSE PULL lever to its normal position. Insert a fuse of the correct value in the holder. 
Close the cover door. 

Figure 2-1. Line Voltage and Fuse Selection 

Power Cables 

B E F O R E  C O N N E C T I N G  T H I S  INSTRUhZENl ' ,  tile protectlve earth 
tcrmt?zc~l o f  tizc' rnstrlrrnent tnc4st be ~onnec t ed  to the protectlve contlitctor 
of ti,(. (niarns) power cord The mains plug shall otlly be fnserted rn a 
sockcjt outlet pro~~ltled ~ 1 1 t h  a protectlvt, earth contact T ~ P  protectrve 
( ~ c t l o t ~  r t~ r i~ t  t l o t  bo negated b y  the use of an extenslot1 cord fpotrver cablc) 
\z~lti~out a yrotectlve cotidr~ctor (ground~tzg) Gr01ozd1ng onc conductor o f  
( I  two contluctor ol~tlet  is not suff~cic'tit protc'c tron 

'I'his ~ n s t r ~ ~ n l c n t  is e c l u i l ~ l x l  wi th  a three-wire  power cable. W h e n  connected to a n  appropr ia te  
30 pc . ~ r  receptacle, this cable grounds the  i~ l s t ru inen t  cab111ct. The type of power cable plug 
sllippecl wit11 each ins t r~ i . l r r \ t  depends on  t h e  coun t ry  of dest i11:+lloll. Re fe r  to 'I'able 2-  1 on page 
2 - 4  f o r  t l lc  part  numbel-s of the  power cables and  Rlains plugs I . ;~ i lable .  
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Table 2-1. AC Power Cables Available 

Plug Type 

250V 

F] 
0 0 

250V 

pJ k 1 

250V 

@ 
125V 

f i  
250V 

G - 3  
E 

250V 0 0 0 

220V 

0 
250V 

'Part number shown 
plete cable including 
E = Earth Ground; L = L~ne; N = Neutral 

Plug 
Description 

StraightbBS1363A 
90" 

Straight'NZSS198/ASC112 
90" 

StraighVCEE7-Yl1 
90" 

Straight'NEMA5-15P 
90" 
Straight*NEMA5-15P 
Straight*NEMA5-15P 
90° 
Straight*NEMA5-15P 

Straight'SEV1011 
1959-24507 
Type 12 

Straight'NEMA6-15P 

Straight'DHCK107 
90" 

Straight'CEE22-VI 
(Systems Cabinet use) 

identifier for plug only. Number 

Cable 
HPPart 
Number 

81 20-1 351 
8120-1703 

81 20-1 369 
8120-0696 

8120-1 689 
8120-1692 

8120-1 378 
8120-1398 
81 20-1 754 
81 20-1378 
8120-1521 
8120-1676 

8120-21 04 

81 20-0698 

81 20-1 957 
8120-2956 

81 20-1 860 

for plug is 
plug. 

Cable 
Length 

(inches) 

90 
90 

79 
87 

79 
79 

80 
80 
36 
80 
80 
36 

79 

79 
79 

shown for 

0 
6 

0 
4 

7 
2 

5 
5 
7 
1 
6 
2 

3 

6 

2 
3 

6 

industry 

Cable 
Color 

Mint Gray 
Mint Gray 

Gray 
Gray 

Mint Gray 
Mint Gray 

Black 
Black 
Black 

Jade Gray 
Jade Gray 
Jade Gray 

Gray 

Gray 
Gray 

cable is HP Part 

For Use 
In Country 

United Kingdom, 
Cyprus, Nigeria, 
Rhodesia, 
Singapore 

Australia, 
New Zealand 

East and West 
Europe, Saudi 
Arabia, Egypt, 
So. Africa, India 
(unpolarized in 
many nations) 

United States, 
Canada, 
Japan (100V or 
200V), Mexico, 
Phillipines, 
Taiwan 

Switzerland 

United States, 
Canada 

Denmark 

Number for com- 
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HP-IB Address Selection 
The Signal Generator's address is set to 19 a t  the factory both in RAM memory and an internal 
switch located inside the instrument. The address stored in RAM remains valid through switch- 
ing the power from standby to on and unplugging of the ac power cord (unless the internal bat- 
tery power is lost which would cause RAM memory to be lost). If RAM memory is ever lost, the 
address on the internal switch is read and becomes the address a t  turn on. Refer to page 3-8 for 
procedures to set the Signal Generator's HP-IB address. 

Interconnections 
Interconnection data for the Hewlett-Packard Interface Bus is provided in Figure 2-2, Hewlett- 
Packard Interface Bus Connections. 

Mating Connectors 

Interface Connector. The HP-IB mating connector is shown in Figure 2-2. Note that the two 
securing screws are metric. 

Coaxial Connectors. Coaxial mating connectors used with the Signal Generator should be either 
the 50-ohm BNC male connectors or 50-ohm Type-N male connectors that are compatible with 
those specified in US MIL -C - 3 9 0 1 2. 

Operating Environment 
The operating environment should be within the following limitations: 

Temperature 0°C to +55"C 
Humidity 5 to 95% (maximum wet bulb temperature = 40°C) 
Altitude <4570 meters (1 5 000 feet) 
Airflow 5.8 mm (0.23 in.) minimum clearance underneath the instrument and suffi- 

cient clearance a t  the instrument's right side for air flow that is not 
obstructed. 

Rack Mounting 

The Signal Generator is heavy for its size (32.7 k g ,  71.5 Ib). Care must 
be exercised when lifting to avoid personal injury. 

When rack mounting, it is important that proper support rails are used to 
support the Signal Generator. Additional support rail sets for HP cabi- 
nets can be ordered under HP part number 12679B. 
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Rack mounting information is provided with the rack mounting kit. If the kit was not ordered 
with the instrument as an  option, i t  may be ordered through the nearest Hewlett-Packard office. 
For rack-mount kit part numbers, refer to page 1-4, paragraph 1-9, Options Available with the 
Instrument, under Mechanical Options. 

The Rack-Slide Kit enables service personnel to slide the Signal Generator away from the cabi- 
net and service i t  a t  the operating site. Therefore, if you plan to take advantage of the On-Site 
Service Strategy for the HP 8642A/B, we recommend that  you use the Rack-Slide Kit t o  rack 
mount the instrument. For instrumerLt cabinet frames using metric hardware, the HP part num- 
ber is 08642-80059. For instrument cabinet frames using English hardware, the HP part num-  
ber is 08542-80058. (Note that if metric hardware is used, the rear panel of the instrument 
mentions that  fact.) 

2-4. STORAGE AND SHIPMENT 

Environment 
The instrument should be stored in a clean, dry environment. The following environmental 
limitations apply to both storage and shipment: 

Temperature - 5 5°C to +7 5°C 
Humidity 5% to 95% (maximum wet-bulb temperature = 40°C) 
Altitude 1 5  300 meters (50 000 feet) 

Packaging 

Original Packaging. Containers and materials identical to those used in factory packaging are 
available through Hewlett-Packard offices. If the instrument is being returned to Hewlett- 
Packard for  servicing, attach a tag indicating the type of service required, return address, model 
number, and full serial number. Also mark the container FRAGILE to assure careful handling. 
In any correspondence refer to the instrument by model number and full serial number. 

Other Packaging. The following general instructions should be used for repackaging with com- 
mercially available materials: 

1. Wrap the instrument in heavy paper or plastic. (If shipping to a Hewlett-Packard office or 
service center, attach a tag indicating the service required, return address, model number, and 
full serial number.) 

2. Use a strong shipping container. A double wall carton made of 2.4 MPa (350 psi) test 
material is adequate. 

3. Use enough shock-absorbing material (75 to 100 mm layer; 3 to 4 in.) around all sides of the 
instrument to provide firm cushion and prevent movement in the container. Protect the 
front panel with cardboard. 

4. Seal the shipping container securely. 

5. Mark the shipping container FRAGILE to ensure careful handling. 
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SIGNAL GROUND SHIELD -CONNECT TO 

1 
P/O TWISTED PAIR WITH 11 ATN EARTH 
P/O TWISTED PAIR WITH 10 SRQ GROUND 

SHOULD BE GROUNDED P/O TWISTED PAIR WITH 9 IFC 
NEAR TERMINATION P/O TWISTED PAIR WITH 8 NDAC 
OF OTHER WIRE OF P/O TWISTED PAIR WITH 7 NRFD 
TWISTED PAIR P/O TWISTED PAIR WITH 6 D AV 

EOI 
Dl0 4 
Dl0 3 
Dl0 2 
Dl0 1 

ISOMETRIC 
THREAD M3.5 X 0.6 24-PIN MICRO-RIBBON 

(SERIES 57) CONNECTOR 

Logic Levels 

The Hewlett-Packard lnterface Bus logic levels are TTL compatible, i.e., the true (1) state is 0.0 Vdc to $0.4 
Vdc and the false (0) state is 2.5 Vdc to +5 Vdc. 

Programming and Output Data Format 

Refer to Section Ill, "Operation". 

Mating Connector 

HP 1251 -0293; Amphenol 57-30240. 

Mating Cables Available 

HP 10631A, 1 metre (3.3 ft.), HP 10631B, 2 metres (6.6 ft.) 
HP 10631C, 4 metres (13.2 ft.), HP 10631 D, 0.5 metres (1.6 ft.) 

Cabling Restrictions 

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

2. The maximum accumulative length of connecting cable for any Hewlett-Packard lnterface Bus system is 
20 metres (65.6 ft.). 
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SECTION Ill 

OPERATION 

INTRODUCTION TO SECTION 1 

The information in this section describes both general and specific operation of the HP 
8642A/B. If you have no experience with the  Signal Generator, you should first read 
Operating Fundamentals (included with this Volume I as a separate booklet) which is 
intended only as a familiarization guide. Although this Section I11 can be used to  learn 
basic operation, you might feel there is more information here than  you need. After you 
read Operating Fundamer:tals you can use this Operation Section for additional 
information. 

Figure 3-1 in Operating Information (page 3-3) is a graphic representation of the  Signal 
Generator's basic operation. This figure shows rnost of the keys that  you use to  operate the 
instrument. Similar diagrams that  show more specific functions (and their associated keys) 
are available on pages 3-34, 3-38, 3-68, 3-96, 3-136, 3-156, 3-166, and 3-178. Figure 
3-2 on page 3- 4 shows rear-panel features. 

The major functions of this section are gr:)uped as follows: 

Operating Information 
T-IP-IB Remote Operation 
Detailed Operating Instructions 

RF Frequency 
Amplitude 
Modulation 
Setting Modifications 
Recal i Registers 
Special Functions 
p .... .,.,~ssages 

Appendixes 
Index 

Since the Signal Generator performs self-checks, no operator checks are  necessary. 
However, extensive self-diagnostics are available. Refer to  the Service Section (Volumes 2 
through 4). 

The casual operator should not replace the LINE fuse. Replacing 
this fuse in a damaged Signal Generator might cause additional 
damage. A qualified service person should first determine the 
cause of the faiiure (specifically with resistance cilrecks in  the 
power supply), repair the failure, and the11 replace the fuse. 
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RETAILED OPERATING INSTRUCTIONS 

The Detailed Operating !nstructioris are organized into major categories tliat are decribed 
on the previous page under the "Introduction to Section 111". Each operating instruction 
begins on a right facing page for easy accessibility. This . !cans tha t  sometimes you will see 
a blank page before the  beginning of an  operating instruction. Each of the Detailed 
Operating Instructions provides specific, function-related information. 'ri1e have arranged 
each of these instructio~ls in the  following format: 

Description 
The information given under "Description" provides an overall description of t he  
function(s) to  be discussed iri tha t  particular opeixting instruction. The Signal Generator's 
front-panel functions a re  divided into three types: Key Functions, Shift Key 17..nctions, 
and Special Functions. 

Key ?unctions. Key functions are  labeled directly on the key tha t  accesses the function. 
You can access a key function by pressing the key directly. In these instructions, we show 
the key function's label in capital letters surrounded by what resembles a key shape (for 
exami~le, [mR1-] or mP-TD) ). 

Shift Key Functions. Shift key functions are labeled in blue above the key that  accesses 
the function (for example, REF SET or REI, ZERO). You can access a shift key function 
by first pressing the blue [-STllFT-] key (which causes the  display to  show "SHIFT") and 
then the key under the blue label. In these instructions, we show the shift key function's 
blue label in capital letters (for example, REF SET) followed by the actual key you need to 
press t o  access that  function. That is, we would show: 
REF SET ( (-1 ffRE0-] ). 

Special Functions. You can t u rn  on a special function by pressing SPCL ( rSmT-] a ), 
then by lteying in the code number of the desired special function. (After you select a 
special function, its code and description are displayed. '.'ou can c;,dr ihis message from 
the display by pressing the  [-SHIFT

T

] key twice.) 

Procedures 
The "Procedures" provide examples to  show you how to  operate the function (or functions) 
explained in the "Description". Before each example, we instruct you to select Instrument 
Preset to  put the Signal Generator in a known state so that  yo;lr instrulrlent will display 
identical settings as in  the  display portion of our examples. 

HIP-HB Codes 
All EIP-IB codes relevalit to tha t  operating instruction are listed. 

Comments 
The "Comments" add extra information about the function(s) that might be valuable. 

WeIated Special Functions 
'The "Related Special Functions" list and describe some special functions that  might apply 
to the nlaiii f u n c t i o ~ ~  

Related Operating H~~str l ic t io~ls  
Tlus hsting refers you anywhere else 111 the Deta~led Operating Instructions that will 
provide reldted irlformatlon about the topic or tc', izs you are readlng about. 
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These keys are used to set the values of the Signal 
Generator functions. 

These keys make the main functions of the Signal 

0 Generator active functions so they can be set using 
either Data keys, the Knob, Step keys, or the Off/On key. 

0 v The cursor designates which function is active. 

0 The blue Shift key enables you to access the functions 
labeled in blue. 

Figure 3-1. An Overview of the Basic Functions of the 8642A/B 

3 - 3 

0 

I D A T A  1 

, ,,, ,. 

The Knob usually modifies a specific digit in the 

0 display. The keys select which digit will be modified. 
The keys can also select Knob Hold or Knob Increment. 

y 7 

@ 
The Step keys enable you to step a function by the 

SET value that was set using the key. .= 
0 ,m The Off/On key toggles an active function off or on 

with a single keystroke. 
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9 

10 MHz OVEN OUT 1s the Optlon 001 hlgh 
stablllty tlme base output. Thls output 1s 
connected to the external reference Input 
to  obtaln Improved stab~llty. 

Z-AXIS output prov~des a blanklng 
pulse for osc~lloscope dlsplay 

10 MHz OUT 1s locked to the reference Back-up ~nstrument callbrat~on data 
oscillator ~n use. 1s stored ~n a clrcu~t board located 

In thls houslng. 

Figure 3-2. Rear-Panel Features 

3- 4  
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HP-IB REMOTE OPERATION 

The 8642A/B is fully programmable via the Hewlett-Packard Interface Bus (HP-IB) which can be 
operated with any Hewlett-Packard computing controller or computer for automatic system applications. 
For more information about HP-IB, refer to one or all of the following documents: 
e IEEE Standard 4 8 8 - 1 9 7 8, 
e ANSI Standard MC 1.1, 
9 "Improving Measurements in Engineering and Manufacturing" (HP part number 59 52-005 8) (the 
Hewlett-Packard catalog of Electronic Systems and Instruments), or 
a "Tutorial Description of the Hewlett -Packard Interface Bus" (HP part number 59  52-0 1 56). 

All front-panel functions are programmable over HP-IB except Knob rotation and switching the Power 
from Standby to On. 
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HP-!B ADDRESS 

The Signal Generator's address is set to  1 9  a t  the factory both in RAM memory and on a n  internal switch 
located ~rzside the instrument. You can change the address in RAM from the  front  panel. 

The address stored in RAM remains valid through switching tlie Power from Standby to On and 
unplugging of the  ac power cord. However, if the internal battery power is lost, RAM memory is lost and 
the Signal Generator reads the address on tlie internal switch. The internal switch address then becomes 
the address a t  tu rn  on. At any time, the instrument's HP-IB address can be displayed from the front 
panel. 

Available 
Addresses Any address from 00 to 30 can be assigned to the instrument. 

Setting an  address of 3 1 establishes the Sigrial Generator as a listen-only device. The 
listen-only mode causes the instrument to  allow either HP-IB or local operation. 
However, any keys pressed while the Signal Generator is receiving HP-IB information 
could suspend the instrument in  a n  unk~ lown  state. Also, with this address setting, the  
HP-IB control lines should be left open-circuited: IFC, ATN, REN, SRQ, and EOI (Refer to 
Figure 2- 2 on page 2-  7 for HP-IB connector pin numbers for these lines.) 

To Display 
the Current  
Address From the front  panel, select ENT ADRS ( m[Fn KiX-AlT) ). 

ENT ADRS 
To Change 
the Address From the front panel, select ENT ADRS ( [BFFTl mX3IIJ ), followed by a data entry 

from 00 to  3 1, and [R7VV3 (or any terminator). 

The Signal Generator's internal switch address can also be changed using a procedure 
described in Section VIII of the Service Manual in Service Sheet 2. However, this address 
will only be used when Power is turned from Standby to 011 if the  internal battery power 
is lost. 

The setting or' the switch that  is described in Section VIII is 
intended for  service-trained persons who are aware of the 
potential shock hazard of working on an  instrument with 
protective covers removed. 

C o m m e ~ ~ t s  System Control 
Setting tlze address from the front panel when the instrument is in its service mode will 
disable any activated HP-IT3 control capabilities. (Refer to  the Service Manual for more 
irlfornlation about configuring the Signal Generator as a system controller to  perform 
varlous self -test 2nd self -calibratioi~ routines.) 
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HP -BB CAPABILITIES 

Operation 

Over , ~ i ew  The 8642A/B Signal Generator is designed to be compatible with a controller that 
interfaces in terms of the 12  bus nlessages sumnlarized in the HP-IB Capability 
Reference Table on page 3- 10. The bus functions are discussect in more detail in the 
following text. The Signal Generator's complete capability (as defined by IEEE Standard 
488 and the identical ANSI Standard M C l .  1 )  is described a t  the bottoni of Table 3- 1 and 
on page 1 - 2  under "HP-IB Capabilities". 

HP -lB 
Capabilities In remote mode, all front-panel controls are disabled except the Power switch and the 

Local key (the Local key can be disabled by configuring the instrument in Local 
Lockout). The Signal Generator will respo~id t o  each IIP-IB message below accordi~lg to  
its associated listen or talk address. (Each of these capabilities is described in nlcrre detail 
on the pages that follow.) 

Input Data. When addressed to  listen (wit11 REN true),  tlie Signal Generator stops 
talking and can respond to  input data. (Refer t o  page 3- 1 1 .) 
Output  Data. When addressed t o  talk, the S~giial Generator stops listening and can send 
output  data. (Refer t o  page 3-  15.) 
Clear (Selected Device Clear, SDC). When addressed to  listen (with RI<N true), the Signal 
Generator stops talking and responds to SDC by clearing any uncompleted entries or  
messages. (Refer t o  page 3-24.) 
Clear (Device Clear, DCL). Regarciless of the addressed state of the Signal Generator 
(whether addressed t o  listen or t o  talk), it stops talking and responds to  DCL by clearing 
any uncompleted entries or messages. (Refer to page 3-24.) 
Local. When addressed to  listen (with KEN true), the Signal Generator stops talking and 
responds to the Local conlniand by retnrning from reinote control t o  local control. 
(Refer to  page 3-25.) 
Local Lockout. Regardless of the addressed stall )f the Slg~lal  Generator (whether 
addressed to listen or to  talk), it responds to the Local Lockout c o n ~ n a n d  by disabling the 
front-panel Local key. (Refer t o  page 3-26.) 
Clear Lockout and Set Local. Regardless of the addr~!ssed state of the Signal Generator 
(whether addressed t o  listen or to  talk), it responds to  the Clear Lockout and Set Local 
co~nnland  by re-enabling the front-panel Local key and returning from remote control 
t o  local contrc)l. (Refer t o  page 3-26,) 
Require Service. Kegardless of the addressed state of the Cignal Generator ( \ \ r l~e t l~er  
addressed to listen or to talk), i t  can sena t h e  Require Service message. (Refer to Service 
Request, page 3-- 2 7.) 
Status  Byte. When addressed t o  talk, af ter  receiving the Serial Poll I'nable (SPE) bus 
co~nmand,  the Signal Generator outputs the Status Byte. (Kefer to page 3-29.) 
Abort.  Regardless of the addressed state of' tlie Sig~lal  Cienei-:ttar (whether addressed to  
listen or to talk), it responds to the Abort command a n ( l  stops l i s t en i~~g  or talking. (Kefer 
t o  page 3-31 , )  

I1P-IB Capabilities froin Local hlode 
Besides having the above cap,~bilities xrliile l.ernote, the following capabilities are also 
;ivailable froni the local mode: 
@ Require Service 
* Status l3yte 
e Datil (Oil t l3~t)  
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HP-lB Capabilities (cont'd) 

Table 3-1. HIP-IB Capability Reference Table 
I 

HP-IB 
Capability 

Data 

Trigger 

Clear 

Remote 

Local 

Local 
Lockout 

Clear Lockout/ 
Set Local 

Pass Control/ 
Take Control 

Applicable 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Response 
and Controls* 

The Signal Generator responds equally to DCL and 
SDC bus commands. The Clear capability does not re- 
set instrument parameters. 

The Signal Generator's remote mode is enabled when 
the REN bus line is true. However, it remains in local 
(i.e., the keyboard is active) until it is first addressed 
to listen. The output signal is unchanged when the 
Signal Generator enters the remote mode. The front- 
panel RMT annunciator turns on when in remote mode. 

Interface 
Functions* 

All front-panel functions, special functions, and remote- 
only functions are programmable (except Knob 
Rotation). The Signal Generator can send status byte, 
message, and setting information. The front-panel 
LSTN and TLK annunciators turn on as appropriate 
when the instrument is addressed. 

The Signal Generator does not have a device trigger 
ca~abil i tv. 

DCL DC1 

The Signal Generator returns to front-panel control 
when it enters the local mode. The output signal is 
unchanged. Responds either to the GTL bus command 
or the front-panel LOCAL key. The LOCAL key will not 
work if the instrument is in the Local Lockout State. 

M LA 
MTA 
EOI 

GET 

GTL 

T6 
L3 

AH1 
SHl 

DTO 

Local Key is disabled during Local Lockout so only 
the controller or the POWER switch can return the 
Signal Generator to local. 

Generator returns to local and Local Lockout is no 
longer true when the REN bus lines goes false. 

The Signal Generator cannot pass or take control of 
HP-IB. However it does have limited control capability 
that is intended for servicing the instrument. This con- 
trol capability is accessed with Service Special 
Functions. 

LLO 

- 
REN 

ATN 
I FC 

Require 
Service 

Status 
Byte 

Status Bit 

Abort 

'Commands. Control l~nes and Interface Functions are defined In IEEE Std 488 (and the ident~cal ANSI Standard MC1 .I).  Knowledge of these might 
not be necessary if your controller's manual describes programming ~n terms of the twelve HP-IB Messages shown in the left column. 

Complete HP-IB capabil i ty as defined in IEEE S t d  488 (and the  identical ANSI Standard MC1.1)  is: 
S H I ,  A H 1 ,  T6, TEO, L3, LEO, S R 1 .  R L 1 ,  PPO, DC1,  DTO, C1 ,  C2, C3, C28, E2. 

Yes 

Yes 

No 

Yes 

The Signal Generator sets the SRQ bus line true if 
one of the following conditions exists and it has been 
enabled by the RQS mask to send the message for 
that condition: Parameter Changed, Error, Ready, 
Local/Remote, Execution Error, Hardware Error, or 
End of Sweep. 

The Signal Generator responds to a Serial Poll Enable 
(SPE) bus command by sending an 8-bit byte when 
addressed to talk. Bit 6 (RQS bit) is true if Signal 
Generator had sent the Require Service Message. 
Each bit requires different conditions for clearing. 

The Signal Generator does not respond to a parallel 
poll. 

The Signal Generator stops talking or listening. 

SRQ 

SPE 
SPD 
MTA 

ATN 
EO I 

I FC 

SR1 

T6 

PPO 

T6, L3 
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DATA INPUT 

Operation 

cJverview Data can be input to  the Signal Generator using either front-panel keystrokes or via 
HP-IB. 

To address the Signal Generator via HP-IB, the input data  information usually contains 
the universal urllisten command, the Signal Generator's listen address, the controller's talk 
address, and a string of HP-IB program codes. 

The follov~ing Table 3-2, shows solrle possible Signal Generator settings and corresponding 
HP BASIC commands. 

Table 3-2. Data I n p ~ t  Example 

Refer to your controller manual for command syntax and the controller's address. 

Input Data 

Set frequency to 123.4 MHz 

Set amplitude to -10 dBm 

Set amplitude increment to 10 dB, 
decrement amplitude 20 dB 

Program 
Codes 

HP BASIC 

OUTPUT 719; "FR 123.4 MZ" 

OUTPUT 719; "AP -10 DM" 

OUTPUT 719; "APIS 10 DB APDN APDN" 

The Signal Generator's functions can be accessed with specific program codes. These 
program codes are  summarized in HP-IB Codes Surnmary in Table 3-8, Signal Generator 
Function to  HP-IB Code (page 3-32), and 'Table 3-9, Signal Generator 51P-IB Code to 
Function (page 3-33). In addition, most HP-IB codes are printed on the  instrument's front 
panel, in light gray print, near the code's associated key. 

Examples assume: 
Signal Generator's address = 19 

Input 
Syntax Input data information consists of one or more bytes sent over the bus' eight data lines 

when the bus' attention control line [ATN] is false, and when the Signal Generator is 
remote and addressed t o  listen with the  REN line true (low). The Signal Generator 
processes ASCII characters individually as  hey are received and performs the function 
specified as soon as a recognizable sequence of characters has been received. 

Accessing the Sign21 Generator's front-panel key functions via HP-IB is equivalent to 
accessing them from the front-panel. Table 3-3, on the following page, compares some 
local keystroke sequences and their corresponding IIP-IB code sequences. (Direct access to  
the shift functions is possible from HP-IB so the Shift key is not used in HP-IB coding.) 
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Table 5-3. Relationship Between Keystrokes and MF--IB Code Sequences 

Function 

To set a 1 MHz 
RF output frequency 

Sequence 
Dependency Some functions in the 8642A/R are coupled together because of internal circuit 

configuration limitations. This coupling can limit the  execution of a setting when one 
function limits the setting of the other. 

To set an RF 
frequency reference 
of 1 MHz 

To select Special 
Function 11 1 

For example, amplitude and AM depth are coupled functions; An AM depth of 99.0% is 
possible only when the  amplitude setting is between - 140.0 and  + 14.0 dBm. Therefore, 

Front-Panel Keystroke Sequence 

changing this setting: 

Sequence 

FR 1 MZ 

IFREO] REF SET ( (SHIFT] @) 

SPCL ((SHIFT] FJ)1 ) 

t o  this setting: 

FRRS 1 MZ 

SP 111 

Amplitude = + 1 4 dBm, 
AM depth = 99% 

Amplitude = + 15 dBm 
AM depth = 7 5% 

would not be possible if the amplitude entry was attempted before the  AM setting. AM 
could be changed first to  achieve the setting, but setting AM first would not always be 
successful. For example, if you were changing back to the first example (to a n  amplitude 
of +14  dBrn and AM depth of 99%), setting the AM first would not  set the  requested AM 
setting. (To eliminate this sequence depe:~dency problem when setting AM or amplitude, 
first tu rn  off AM, then set the amplitude, then set the AM depth.) 

Bow to Avoid Sequence Dependency Problems 
The Detailed Operating Instructions in this Operating Manual describe the  limitations of 
specific coupled functions and will help you avoid entering incorrect sequences. Also, 
when operating locally, displayed Execution Error messages direct you to your entry error. 
However, if operating via HP-IB, it might be inconvenient to  rely either on the  manual or 
on error messages for every combination of settings. Flowcharts of Sequence Dependency, 
or1 the following page, can assist in the development of driver subprograms to eliminate 
the consequences of sequence dependency. If you follow the flowcharts and still cannot 
obtain the requrested setting, that  setting is probably not possible. 
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PM 
PMOF 
FR 
PM Source2 

+ 
PMOF 

1 

1 
D E S I R E  PM ON7  

YES 

When setting one or more of the 

AP 
AM 
AMOF 
SP9 
SP209 

+ 
AMOF 

1 
A T T E N U A T O R  RANGE? 

NO 

S P 2 0 9  

1 
AP S E T T I N G 7  

YES 

S P 9  

D E S I R E  AM ON7  

AM D A T A ,  U N I T S  

1FM Modulation Sources ~nclude: FMNT, FMXA. 

2@M Modulation Sources include: PMNT, PMXA. 

Figi~ce 3-3. Flowcharts for  Sequence Dependency 

following, use the appropriate flowchart: 

FM 
FMOF 
F R 
FM Source' 
MF if source is: 
FMNT, FMXA, or SP112 

MF D A T A ,  U N I T S  

1 
D E S I R E  F M  ON7  

YES 

F M  D A T A ,  U N I T S  

FMXD, FMBA. FMBD, SP5, SP112. 

PMXD, PMBA, PMBD. 
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Model 8642A/B 

Exceptions to F l o ~ ~ ~ - ~ l i a r t s  
Not covered in those flowcharts is frequency sweep's dependence on entry 
sequence. Frequency sweeps are coupled to  FM and 9 M  settings. When selecting 
either Digitally Stepped Frequency Sweep or Phase Continuous Frequency Sweep 
with either Fhl or @M, use the following sequence: 
1. Turn off frequency sweep (FAOF FBOF). 
2. Select either Special Function 123 (Phase Continuous Frequency Sweep) or 

Special Function 2 2 3  (Phase Continuous Frequency Sweep Off which enables 
the selection of Digitally Stepped Frequency Sweep). 

3. If FM is to  be selected, use the  FM flow chart  (but don't set FM yet, nor FR). 
4. If +M is to  be selected, use the 9 M  flow chart  (bat don't set PM yet, nor FR). 
5 .  With Start  Frequency (FA) or Stop Frequency (FB) active, select the  sweep 

mode (FASA for auto, FASM for manual, or FASG for single). 
6. Select the  sweep time setting. 
7. Select either the start or stop frequency setting. (Choose the frequency setting 

tha t  is in the band that  allows the desired FM o r  (PM setting.) 
8. Select the desired FM or @M deviation setting. 
9. Select either the stop or start  frequency setting (whichever of thes which was 

not set in step 7.) 

Valid 
Character  
Entry When entering data over HP-IB, the data entry can take the  form of: 

Implicit point notation (for example, 100 MZ), or 
Fixed point notation (for example, 100.0 MZ), or 
Exponential notation (for example, 1000E- 1 MZ). 

Each function has an  HP-IB data- entry limit of 10 nlantissa digits and 2 exponential 
digits (exponential notation is optional). For example, the following entries for 100  MHz 
will be accepted: 
1 OOOOOOOOOE-0 1 HZ 
1 OOOOOOOOOE- 1 HZ 
1 OOOOOOOOOE-4 KZ 

P3owever, these entries for 100 MI-Iz will not be accepted 
10000000000E-02 HZ (this entry will be accepted as 10 MI-Iz) 
1 ~1)000000E-006 hlZ (this entry won't be accepted and could cause problerrls in 

subsequent data  entries) 

Only the following data  Inputs are recogtuzed over WP-  IB by the S q n a l  Generator; all 
other characters are ignored: 
A-Z, a-z (lower-case letters are converted to upper case) 
0-9 
. + -  

Leading zeroes are treated as significant digits. 

The space character, carriage return, and line feed are ignored 
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DATA OUTPUT 

Overview The Signal Generator can send the following data messages when it is addressed to talk: 

Status Byte (refer t o  Status Byte on page 3-29) 
Messages (discussed below) 
Display Information (disc ,~ssed below' 
Service Messages (refer t o  Section r Ill ,. the Service Manual for  specific Service Message 
information) 

The Signal Generator can output the following messages and display information 
(normally viewed on the front-panel (lisplay) using HP-IB codes that do not have 
equivalent front-panel L y s .  I he  HP-IB codes are  in  parenthesis a f te r  each message listed 
below: 
Output Messages 

Hardware Errors (OH) 
Execution Errors (OE) 
Parameters Changed Messages (OC) 

Output Active Function (OA) 
Output 111, 1 . 0  Status (OL) 
Output Display (Output Display is the default HP-IB output when nothing else is 

configured for data  output; it does not require an HP-IB code t o  
output data.) 
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Data Output (cont'd) 

o u t p u t  
Messages 

LIardware Er rors  (OH) 
These messages signal the presence of either an  internal circuit hardware problem or a 
firmware problem. (Refer to  Messages, page 3-  177, for more information about these 
messages; each message code is prefixed with the letter "H" in the  listing in tha t  section. 

The presence of one or more of these messages is signaled when bit 1 of the  Status Byte is 
set. (Refer to Status Byte on page 3-29.) Some service-related messages can also cause 
this bit t o  be set. (Refer to  the Service Manual.) 

Execution Er rors  (OE) 
These messages describe the Signal Generator's reason for  not executing an  attempted 
setting. (Refer to  Messages, page 3-17'7, for more information about these messages; each 
message code is prefixed with the letter "EM in that  listing.) 

The presence of one of these messages is signaled when bit 2 of the Status Byte is set. 
(Refer to  Status Byte on page 3-29.) Some service-related messages can also cause this bit 
t o  be set. (Refer t o  the Service Manual.) 

Parameters Changed Messages (OC) 
These messages inform you that  the Signal Generator has changed some other setting to  
allow a new setting. Some of the  Signal Generator's functions cannot occur 
simultaneously with other functions, so the Signal Generator will automatically adjust or 
tu rn  off the functions tha t  are preventing the new setting. For example, AM is turned off 
when pulse modulation is selected; the  Output  Parameters Changed Message is "AM 
TURNED OFF .C 1 1". (Refer t o  Messages, page 3- 177, for  more information about these 
messages; each message code is prefixed with the  letter "C" in tha t  listing.) 

The presence of this message is signa.led when bit 7 of the Status Byte is set. (Refer to 
Status  Ryte on page 3-29.) Some service-related messages can also cause this bit t o  be set. 
(Refer to  the Service Manual.) 

Examples 

The Signal Generator can output either the  message code number or the message string 
(the alphanumeric display) for any of the above messages. Table 3-6, Error Code and 
Message Recovery Example Program (on page 3- 2 3), provides some satnple subprograms 
tha t  detail a way to retrieve the Signal Generator's messages. 

Execution Errors  and Parameters Changed Messages 
After  it receives "OE" or "OC" and is addressed t o  talk the first time, the Signal Generator 
will output the message code number. The second time it  is addressed to  talk, the Signal 
Generator will output the message string. 

You can read only the first Execution Error message ~f rnore than one of these has 
occurred since either the Status Ryte was cleared or since the last time "OEM was executed. 
Then reading a message using "OE" will enable you t o  read out only the first Execution 
Error message. 
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You can read only the first Paranleters Changed message if more than one of each of these 
has occurred since either the Status Byte was cleared or since the last time "OC" was 
executed. Then reading a message using "OC" will enable you to read out only the first 
Parameters Changed nlessage. 

Following is a progranlming exainple in BASIC for  outputting an  Execution Error (OE): 
Output either an  Execution Error code number or message string from the Signal 
Generator (address 19) and reset bit 2 of the Status Byte: 

To out put the message code number: 
10 OITTPIIT 719; "OEM 
20 ENTER 719; A 

To output the message string: 
9 0  OUTPUT 719; "OE" 
20 ENTER 719; A ! Dumnly read of the  message code number 
30 ENTER 719; A$ 

The above exarnples can alsu de modified to apply t o  a n  Output Parameters Changed (OC) 
message if you send "OC" instead of "OE". Sending either "OEM or "OC" alone (program line 
10 above) will reset the  appropriate status bit (unless RQS is true, in which case the Status 
Byte xnlist be read again t o  clear the status bit)  

Note that you should not execute a n  instrument function between setting up the 
instrument for data output atid reading the data from the Signal Generator. To illustrate 
this consideration, refer to  the "OE" exanlple above. If you were to insert a line 1 5  that  set 
an instrument function such as AM, the data  received from the  Signal Generator will be 
the display data,  not the  Execution Error message code, because "AM" would have 
superceded the "OE" data output preparation. 

Hardware Errors  
Hardware Error messages are handled differently than Execution Error or Parameters 
Changed messages since more than one lrlessage can be present. These messages a re  stored 
as a queued up  list with a masiniurn number of 22 messages. (Read about queued up  
messages on page 3-1 80). T o  properly retrieve all the  queued up  messages, follow the 
"OH" comma~ld with a software loop as shown i n  the sample program in Table 3- 6 (page 
3-23). 
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Output  
Active 
Function 
(OA) 
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Output  Active Function enables the Signal Generator to  output the setting of a selected 
active function over MP-IB. The Signal Generator outputs a string that  can be directly 
read into a numeric variable or into a string variable which includes the HP-IB codes for 
both the function and its units specifier (maximum of 19 characters). 

Following is a programming example in BASIC for outputting the active function (OA): 
Output  the R F  frequency setting as either a numeric value or a string from the Signal 
Generator (address 19). ("OA" should be preceded by the function's HP-IB code.) 

To  output  the  numeric value: 
10 OUTPUT 719; "FRQA" 
20 ENTER 919; V ! Value is output in Hz 

To output  the  alphanumeric character string: 
I0 i' ',T?UT 719; "FROA" 
20 ENTER 719; A$ 

The functions and values tha t  can be output over HP-IB using "OA" are listed below along 
with some format parameters. 

Itleanings of Values Tha t  Could Be Output  
- 200 indicates the function is off. 
-201 indicates RF.OFF. (for amplitude only). 
- 202 indicates reverse power is tripped (for amplitude only). 

A space character is placed before and af ter  the numeric portion of the string. 

Output  String Formats 
Table 3-4, Output Active Function String Formats (on the following page), lists the output 
format  for  each active function string. 
The meanings of symbols in Table 3-4 are as follows. 
s = sign character, either "+" or "-" 
d = digit (Leading zero digits greater tha t  the one's digit a re  suppressed.) 

Comments 
If a function's value is in relative units, the displayed, relative setting (not the absolute 
setting) will be output. You can output absolute units by converting from relative units to 
absolute units before outputting the active function. Refer to  page 3-205 for amplitude 
units conversion information. 

"OA" can be sent without a function prefix. The first two characters in the output string 
will designate the active function. If the  Signal Generator does not have a n  active 
function when it receives "OA" without a function prefix, it will output the display string 
(which is the default HP-IB output). 
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Table 3-4. Output Active Function String Formats 

Function 

Frequency 
(Value could be negative 
if Frequency is relative) 

Amplitude 
(in dBm) 
(in dB relative, 
dB EMF relative, dBpV, 
or dB EMF pV) 
(in volts or EMF volts) 

AM 

FM 

@M 

Modulation Frequency 

Modulation Output Level 

Start Frequency 

Stop Frequency 

Start Amplitude 
(in dBm) 
(in volts or EMF volts) 

Stop Amplitude 
(in dBm) 

String Format 

FR sdddddddddd.0 HZ 

AP sddd.d DM 

AP sddd.d DB 
AP +d.ddddddddd VL 

AM +dd.d PC 

FM +ddddddd.O HZ 

PM +ddd.dddddd RD 

MF +dddddd.d HZ 

ML +d.dddd VL 

FA +dddddddddd.O HZ 

FB +dddddddddd.O HZ 

AA sddd.d DM 
AA +d.ddddddddd VL 

A6 sddd.d DM 
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Output HI, LO status er;ables an  MP-IB Controller to monitor the level of the external 
modulation signal by configuring the Signal Generator to output the status of the HI, LO 
annuciators for AM, FM, or +M. The status can be read as either a numeric value or as a 
string that  represents the HI and LO annunciators. 

Annunciator Numeric Value String 
Representation Representation 

HI + 1 HI 
LO - 1 LO 
neither HI nor LO 0 OK 

Following is a programming example in BASIC for outputting HI, LO status (OL): 
Output from the Signal Generator (address 19)  the status of its HI, LO annunciators for an  
external, ac-co~pled  AM signal. 

To  output the numeric value: 
10 OUTPUT 719; "AMOL" 
20 ENTER 719; V 

To output the string: 
1 0  OUTPUT 719; "AMOL" 
20 ENTER 719; V 
30 ENTER 719; A$ 

! Dummy read of the numeric value 
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Output 
Display 
Information The Signal Generator will output the display information when it is addressed to talk and 

is not configured to output any other data. 
1.  The first time the Signal Generator is addressed to  talk, i t  will output the actual 

display in alphanumeric characters (maximum of 74 characters). (The string length of 
the alphanumeric display will always be greater than or equal to 25 characters.) 

2. The second time the Signal Generator is addressed to talk, it will output a number, 
representing the displayed cursor positions, in a binary, weighted sum. (This string 
length will always be less than 25 characters.) 

3. The third time the Signal Generator is addressed to talk, i t  will output a number, 
representing the displayed annunciators, in a binary, weighted sum. (This string length 
will also always be less than 25 characters.) 

Each item in the sequence above will be output again in the same sequence when the 
Signal Generator is further addressed to talk. 

Following is a programming example in BASIC for outputting display information: 
Output the current display of the Signal Generator (address 19), including the cursor 
position and annunciators. (Assuming a function was executed to enable you to get the 
display you want.) 

10 DIM A$ [74] ! Define string big enough to handle maximum display 
20 ENTER 719; A$ ! Display String 
30 ENTER 719; C ! Cursor Value 
40 ENTER 719; N ! Annunciator Value 

The Signal Generator is initialized to output the alphanumeric display string first, 
whenever you execute an instrument function (for example, set AM or frequency). (When 
you are using Output Display to output messages, the actual front-panel display will be 
output, not the message code number that would be output if you used "OC", "OE", or 
"OH".) 

The binary weight of the cursor positions are: 
2l=2 for the left most cursor, 22=4 for the next cursor to the right, Z3=8 for the next 
cursor to the right, .., 2, for the nth cursor position from the left, ..., 225= 33 554 432 
for the right most cursor. 

The binary weight of the annunciators are provided in the following Table 3-5. 
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Data Outprct (cont'd) 

Table 3-5. Output Display; Binary Weight of Annunciators 

Example 
With a display of: 

Annunciator 

RMT 
LSTN 
START 

(Frequency) 
TLK 
SRQ 
FREQ 
REL 

(Frequency) 
EMF 
SPCL 
SWPNG 
HI 
LO 
@M 
FM 
AM 
START 

(Amplitude) 
INT 
EXT 
AC 
DC 
AMPTD 
REL 

(Amplitude) 
STOP 
MSSG 

FREQ AMPTD 

Alphanumeric characters output will be: 
100.000000MZ - 140.ODM 

Weighting 

2O 
2' 
22 

23 
24 
25 
26 

2' 
28 
29 
21° 
2l 
212 
213 
214 
215 

216 
21' 
21e 
219 
220 
221 

222 
223 

Cursor value output (4th cursor from the left) will be: 
2 4 =  16 
Annunciator value output for FREQ and AMPTD will be: 
2'+z20 = 32 + 1 048 576 = 1 048 608 

Decimal 

1 
2 
4 

8 
16 
32 
64 

128 
256 
51 2 

1 024 
2 048 
4 096 
8 192 
16 384 
32 768 

65 536 
131 072 
262 144 
524 288 

1 048 576 
2 097 152 

4 194 304 
8 388 608 

Outputting the display could be used to output the currently selected special functions, or 
to output the annunciator value to determine the current modulation source. 

Table 3-6. Error  Code and Message Recovery Example Program 
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Table 3-6. Error Code and Message Recovery Example Program 

Operation 
Ocle) 

10 ! ERROR CODE AND MESSAGE RECOVERY EXAMPLE PROGRAM 
20 ! JUT JULY 1984 
30 f EDIT DATE 23 AUG 1984 
40 
50 L E T  Gen=719 ! DEFINE 8642 ADDRESS 
60 ! 
70 COM /Gen_addr /  Gen ! COMMON AREA T O  STORE 
80 ! GEN ADDRESS FOR SUB'S 
90 ! 
100 DIM Mssg$C741 ! DIMENSION SPACE T O  
110 ! ENTER I N  MESSAGES 
120 ! 
130 ENABLE INTR 7;2 
140 ON INTR 7 CALL Get-message 
150 OUTPUT Gen;11RM134HZ11 
160 ! 
170 ! 
180 ! 
190 ! 
200 CALL User-program 
210 ! 
220 ! 
230 ! 
240 ! 
250 ! 
260 END 
270 ! 
280 ! SUB PROGRAMM T O  POLL THE 8642 
290 ! AND PRINT THE MESSAGE CODES 
300 ! 
310 Get .message: SUB Get .message 
320 COM /Gen-addr/  Gen 
330 LET Byte=SPOLL(Gen) ! READ STATUS BYTE 
340 I F  B IT (By te ,2 )  THEN CALL E x e c u t i o n  ! CHECK MESSAGE BIT 
350 I F  B IT (By te ,7 )  THEN CALL Change ! CHECK MESSAGE BIT 
360 I F  B I T ( B y t e , l )  THEN CALL Hardware ! CHECK MESSAGE BIT 
370 ENABLE INTR 7 
380 YUBEND 
390 
400 ! 
410 Execu t ion :  SUB E x e c u t i o n  
420 COM /Gen_addr/  Gen 
430 OUTPUT Gen;"OE" 
440 ENTER Gen;Mssg-code 
450 PRINT USING 460;Mssg-code 
460 IMAGE I1EXECUT I O N  ERROR CODE =I1, K 
470 ENTER Gen;Mssg$[I ,741 
480 PRINT Mssg8 [I, 741 
490 TUBEND 
500 
510 Change: SUB Change 
520 COM /Gen_addr /  Gen 
530 OUTPUT Gen; llOC1l 
540 ENTER Gen;Mssg-code 
550 PRINT USING 56O;Mssg-code 
560 IMAGE "CHANGE CODE =I1,K 
570 ENTER Gen;Mssg$[I,741 
580 PRINT MssgSCI ,741 
590 SUBEND 
60 0 I 
610 Hardware: SUB Hardware 
62 0 COM /Gen.addr/ Gen 
63 0 OUTPUT Gen; "OH" ! OUTPUTr1OHrrCOMMAND 
64 0 ENTER Gen;Mssg_code ! READ MESSAGE CODE 
65 0 I F  Mssg_code<>O THEN 690 ! CHECK I F  CODE =O 
660 ENTER Gen;Mssg_code ! READ MESSAGE CODE 
670 PRINT "NO HARDWARE MESSAGE FOUND" ! PRINT NO MESSAGES 
680 GOT0 760 
690 PRINT "MESSAGE CODE =I1;Mssg _code ! PRINT MESSAGE CODE 
70 0 ENTER Gen;Mssg_code ! READ MESSAGE CODE 
71 0 I F  Mssg_code<>O THEN 690 ! CHECK I F  LAST 
72 0 ENTER Gen;Mssg$ [I, 741 ! READ MESSAGE 
730 PRINT M s s ~ $ [ ~  ,741 ! PRINT MESSAGE 
740 I F  Mssg$ [I, 191 ="END OF MESSAGE LIST"  THEN 760 ! LAST MESSAGE ? 
75 0 GOT0 720 ! GO FOR NEXT MSGE 
760 SUBEND 

! 0UTPUT"OE"COMMAND 
! READ MESSAGE CODE 
! PRlNT MESSAGE CODE 

! READ MESSAGE 
! PRlNT MESSAGE 

! 0UTPUT"OC"COMMAND 
! READ MESSAGE CODE 
! PRlNT MESSAGE CODE 

! READ MESSAGE 
! PRlNT MESSAGE 
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CLEAR 

Overview The Signal Generator responds identically to Selected Device Clear (SDC) and Device Clear 
(DCL) bus commands by clearing any message or uncompleted entries. For example, a 
command of FR 100 would be cleared because no units terminator has been specified. 

Also, with the Clear command, Clear Status Byte occurs, possibly clearing up to 6 status 
bits. 

The Clear command does not affect instrument settings. However, selecting Instrument 
Preset (IP), Partial Preset (PP), or turning the Power from Standby to On, will reset 
instrument settings as described in the Detailed Operating Instruction, Instrument Preset, 
Partial Preset (page 3 - 1 37.)  
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REMOTE, LOCAL 

Local to 
Remote 
Transition The Signal Generator goes remote when i t  receives the Renlote message. The Renlote 

message has two parts: 

1. Remote Enable bus control line (KEN) set true. 
2. Device listen address received once (while REN is true). 

The Signal Generator's output  signal and all control settings remain uncllanged with the 
local to  remote transition, but any uncompleted messages (non-terminated partial entries) 
are cleared. 

LOCAL 
Remote to 
Local 
Transition The Local message is the way the  controller sends the Go To Local (GTL) bus command. 

The Signal Generator returns to  local control when it receives the Local o r  Clear 
Lockout/Set Local message. 'The Signal Generator also returns to  the local mode when the 
front-panel [VCZ?iF] key is pressed (provided Local Lockout is not in effect). If  the 
instrument is not in local lockout mode, pressing the front-panel C L T C T )  key could 
interrupt a data transmission and suspend the Sigl~al Generator in an unknown state. 
(Refer to Local Lockout, Set Local on the following page for more information on the 
Local Lockout function.) 
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Local 
Lockout 

LOCAL LOCKQUT, SET LOCAL 

The Local Lockout message is the way the controller sends the Local Lockout (LLO) bus 
command. The Signal Generator responds to the Local Lockout message by disabling the 
front-panel [LOCAC] key. 

Clear 
Lockout/ 
Set Local The Clear Lockout/Set Local message is the way the controller sets the Remote Enable 

(REN) bus control line false. The Signal Generator returns to local mode when i t  receives 
the Clear Lockout/Set Local message. No instrument settings are changed by the 
transition from remote to local. 

When in local lockout, the Signal Generator can be returned to local only by the 
controller (using the Local or Clear Lockout/Set Local messages), or by setting the Power 
switch to Standby and back to on, or by removing the bus cable. 

NOTE 

Return-to-local while in local lockout can be accomplished by switching 
the [m] from STBY to ON. Returning to local control in this way 
has the following disadvantages: 

1. It defeats the purpose and advantages of local lockout ( t6at  is, the 
system controller will lose control of a system element). 

2. Instrument configuration is reset to the power-up conditions listed in 
the Detailed Operating Instruction, Instrument Preset, Partial Preset 
(page 3-  1 37). 
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SERVICE REQUEST 

Operation 

Overview The Signal Generator uses its internal Status Byte and a Request Service Mask Byte (RQS 
mask that  you set) to determine whether t o  issue a Service Request (SRQ bus line true). 

RQS MASK The RQS mask is an 8-bit byte that  you can set t o  define which bits of the Status Byte 
will be allowed to cause a service request. (See Figure 3-4 011 the following page.) Bits 0 
through 5 and 7 of the Status Byte are logically ANDed with bits 0 through 5 and 7 of 
the RQS mask byte. If the resultant value is not equal to zero, the Signal Generator sets 
bit 6 of the Status Byte true, which sends a Service Request (SRQ) message to  the system 
controller (SRQ bus line true). 

At turn-on or  instrument preset, the RQS mask byte is set t o  zero, e f fe~t ive ly  disabling o r  
masking all the status bits fi.om causing a service request Inessaee. 

Chano,ing the 8-bit RQS Mask Byte 
* Fro111 the Remote Mode: 
Send RM, the decimal equivalent of the binary 8-bit byte (a number between 0 and 255 ) ,  
and the terminator, HZ. 
e From the Local Mode: 
Select RQS MASK ( [T] ), the decimal equivalent of the binary 8-bit byte 
and any terminator (such as [HZ] ). 

Exanlple 
Enable status bits 0 (End of Sweep), 1 (Hardware Error), and 7 (Parameters Changed) t o  
cause a service request (SRQ bus line true) by unmasking those bits; that  is, set the  Signal 
Generator's RQS mask to binary 100000 1 1 (decimal 1 3 1). 

Set the mask value to: binary 100000 1 1 = decimal 1 3 1 
Local operation: RQS MASK ( IpSHTf-) [TF-1 [ 1_1 ( W j  
Remote operation: RM 131 HZ 

A Service Request can be generated in either the local o r  remote mode. To determine 
which status bit caused the service request, refer to Table 3-7, I-IP-IB Status Byte Bit 
Definitions, on page 3-30. The Status Byte can be read only by doing a serial poll via 
HP-IB (refer t o  page 3-29). 

Clearing the 
Service Request 
Message The Service Request message can be cleared by masking the  "set" bits in the Status Byte 

using the RQS mask. If the condition which caused SRQ t o  be pulled has been resolved, 
the Service liecluext nleqsage can be cleared lvith a n y  of the following actions for clearing 
the Status Byte: 

Sending Clear Status (CS). 
Sending Instrument Preset (IP). 
Sending Device Clear or Selected Device Clear. 
Switching Power from Standby to On. 
Resetting the individual "set" bits. (Refer to Table 3-7 on page 3-30.) 
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CONDIT IONS 

Figure 3-4. The Status Byte and RQS Mask 
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STATUSBYTE 

Operation 

Overview The 8642A/B Status Byte consists of one 8-bit byte which reflects Signal Generator 
status. All 8 status bits are updated whether the Signal Generator is in local or remote 
mode. 

Each bit of the Status Byte nlonitors a particular aspect of the Signal Generator's 
operation. Table 3-7, HP-IB Status Byte Bit Definitions (on the following page), details 
the operating conditions which are  monitored by the 8 6 4 2  Status Byte. 

The Status Byte can either be used to cause a Service Request or simply be read t o  monitor 
the Signal Generator's operating status. 

Reading the 
Status Byte To read the Signal Generator's Status Byte, the controller must send the Serial Poll Enable 

bus conlnland and address the Signal Generator t o  talk. For example: 

Program S t a t ~ m e n t  (in BASIC) 

If the RQS bit is not set, the Status Byte will reflect the current status of the instruii~ent.  
If the RQS bit is set, the Status Byte will reflect the status of the ins t ru~nent  when the 
RQS bit was first set (or when the Status Byte was last read with RQS set). To actually get 
the current status of the  instrument, the  Status Byte should be read again. Note that the 
act of reading the Status Byte (alone) does not clear any status bits. 

Clearing t h e  
Status Byte If the instrument does not have an unresolved hardware error, the Status Byte will be 

"cleared" by executing any of the following: 

Ccnding Clear Status (CS). 
Send~ng Instrument Preset (IP). 
Sending Device Clear or  Selected Device Clear. 
Switching the Power from Standby to On. 

You can also clear t he  S t a t l~ s  Byte by clearing the individual status bits. Refer t o  Table 
3-7 on the following page. 

NOTE 

Bits 3 (Local/Remote) and 4 (Ready) are not affected by "clearing" the 
Status Byte. They always output their actual values. 
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Status Byte (cont'd) 

Model 8642A/B 

Table 3-7. HP-IB Status Byte Bit Definitions 

Comments 

Reset with auto, manual, or a new single sweep, or 
sweep mode 

Reset with an Output Hardware Error message to the 
8642A/B (HP-IB program code More than one 
Hardware Error message may be present. After "OH" 
is executed, one error message code or string is out- 
put with each address to talk. (The Detailed Operating 
Instruction, Messages, lists the error codes with their 
respective messages.) 
To properly retrieve all Hardware Error information, re- 
fer to the example program in Data Output in this 
HP-IB information section. 

Reset with an Output Execution error message to the 
8642A/B (HP-IB program code "OE").1,2 Error code that 
caused bit to be set can be determined by reading the 
Output Execution Error code or string. Refer to the ex- 
ample program in Data Output in this HP-IB informa- 
tion section. 

Reset when remote. Can be used to detect a front- 
panel SRQ (emulated by selecting the LOCAL key if 
not in Local L o c k o ~ t ) . ~  

The Status Byte must actually be read with this bit set 
for the instrument to have completed the processor 
delay time part of the setting change which might not 
include the analog settling time. 

Reset when bits 1 and 2 are reset.' 

Reset when the RQS mask ANDed with the Status 
Byte (ignoring bit 6) equals 0. 

Reset with an output Parameter Changed message 
(HP-IB program code "OC").1~2 Parameter that was 
changed can be determined by transmitting the Output 
Parameter Changed message code or string. Refer to 
the example program in Data Output in this HP-IB in- 
formation section. 

(Btt 1 IS cleared only if all hardware errors are resolved.) 

2lf that bit was causing SRQ to be pulled, you must also read the Status Byte again to actually reset that btt. (Thls second reading will still show the 
error because the error is cleared only after the read~ng.) 

Condition 

Single sweep finished. 

Instrument out-of-lock, 
reverse-power tripped, or 
instrument firmware 
malfunction. 

Syntax or function 
execution error. 

Instrument in local 
operation. 

Typically always set. 

Logical OR of bits 1 and 2. 

RQS mask is ANDed with 
the Status Byte and the 
result is not equal to 0 
(refer to Service Request 
for more information). 

Previous setting has been 
automatically changed; for 
example, FM is turned off 
when @M becomes active. 

Selected Device Clear, Power On. 

Bit 

0 

1 

2 

3 

4 

5 

6 

7 

l ~ l s o  

HP-IB Operating 
Condition 

END OF SWEEP 

HARDWARE ERROR 

EXECUTION ERROR 

LOCALIREMOTE 

READY 

ERROR 

RQS (IEEE-488) 

PARAMETER 
CHANGED 

reset with IP, CS, Device Clear, 
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ADDITIONAL HP-I6 INFORMATION 

Operation 

Abort 
Abort abruptly terminates all listener/talker activity on the interface bus, using the  Interface Clear (IFC) 
bus line, and prepares all instruments to  receive a new command from the controller. Typically this is a n  
initialization command used t o  place the bus in a known starting condition. The Signal Generator stops 
talking or listening when i t  receives the Abort message. 

Trigger 
The Signal Generator does not respond to the Trigger message 

Status Bit 
The Signal Generator does not implement parallel poll operations and therefore cannot send a Status Bit 
message. 

Controller Capabilities; Self Test and Calibration 
The Signal Generator can be configured as a syet?m colltroller t o  perform various self-test and 
self-calibration routines with a system voltmeter and the HP 8902A Measuring Receiver (and an optional 
printer). Refer to Section IV in the  Service Manual for  a detailed description of these routines. 

Display Control Via HP-IB 
Selecting the (SHlFr] key twice when in  the local mode will display the instrument settings last selected. 
In the remote mode, you can send SHSH to achieve this same effect. (This may be useful when outputting 
display information.) 

Remote Indicators 
The Signal Generator displays PIP-IB annunciators to  indicate its current HP-IB status: 
RMT When remote operation is selected 
LSTN When addressed to  listen 
TLK When addressed t o  talk 
SRQ When pulling the SRQ line (with the RQS bit set in the  Status  Byte) 

Disabling the Listen Addressed State 
The Signal Generator remains addressed t o  listen until: 
It is addressed t o  talk, 
It receives an  abort nlessage, 
It receives a universal unlisten command, or 
Until the  Power is switched from Standby to On. 

Disabling the 'Talk Addressed State  
The Signal Generator remains addressed t o  talk until: 
It is addressed to  listen, 
It receives a n  abort message, 
It receives some other device's talk address, 
It receives a universal untalk command, or  
Uritil the P ~ ~ w e r  is switched from Standby to On. 
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HP-IB CQDES SUMMARY 

Table 3-8. Signal Generator Function to HP-IB Code 

Model 8 6 42A/B 

3~hese codes will sometimes not need to be preceded by an active function code; for example, when using UP or DN with SV. RC, HP, or 
SM. 

example, 

Parameter Code 

Frequency 
Frequency FR1 

Start Frequency (Sweep) FA1 

Stop Frequency (Sweep) FB1 

Amplitude 
Amplitude AP1 

Start Amplitude (Sweep) AA1 

Stop Amplitude (Sweep) AB1 

EMF Mode EMON, 
EMOF 

Modulation 
AM Depth AM1 

FM' FM Deviation 
@M Deviation PM1 

Pulse PLON, 
PLOF 

Modulation Oscillator 
Modulation Frequency M F1 
Modulation Output Level ML' 

Modulation Source 
Internal NT2 

External AC XA2 

External DC X D2 

Internal + External AC BA2 

Internal + External DC BD2 

Data 
Numerals 0-9 0-9 
Decimal point 
Back Space BS 

Units 
d Bm DM or DB 
dB DB or DM 
Volt VL 
mV MV 
bv U V 
d BbV D U 
GHz GZ 
MHz MZ 
kHz KZ 
Hz HZ 
O/O PC 

'~c t ive  function code. 

2~unction should be preceded by an active function 

Parameter 

Units (Cont'd) 
radian 
second 
millisecond 

Sweep 
Sweep Time 
Auto Sweep 
Manual Sweep 
Single Sweep 

Relative 
Reference Set 
Relative Zero 
Relative Off 

Other 
Instrument Preset 
Partial Preset 
Special Function 
Message 
Output Hardware Error 
Output Execution Error 
Output Parameters 

Changed 
Output Active Function 
Write Service Request Mask 
Output HI,LO 

Annunciator Status 
Clear Status Byte 
Step Up 
Step Down 
Increment Set 
Knob, cursor left 
Knob, cursor right 
Knob Hold 

Knob Increment 
Help 
Help Off 
RF Off/On 
Off, On 

Entry Off 
Sequence 
Set Sequence 
Save 
Recall 

internal modulation source for AM is 

Page 

3-39 
3-49 
3-49 

3-69 
3-83 
3-83 
3-71 

3-97 
3-1 05 
3-1 19 
3-127 

3-131 
3-131 

3-95 
3-95 
3-95 
3-95 
3-95 

3-97 

code. For 

Code 

RD 
SC 
MS 

ST' 
SA2 

SM2 

SG2 

RS2 

RZ2 

RF2 

IP 
PP 
SP 
MG 
OH 
OE 

OC 
0A2 

RM 

0L2 

CS 
UP213 
DN2s3 
IS2 
KL2 

KR2 

KHON2, 
KHOF 

KI 
HP 
HO 

RO, R l  
OF2, 
0 N2 

EO 
SQ 
SS 
SV 
RC 

coded AMNT., 

Page 

3-119 
3-52, 3-85 
3-52, 3-85 

3-52, 3-85 
3-51, 3-84 
3-51, 3-84 
3-51, 3-84 

3-46, 3-78 
3-45, 3-77 
3-47, 3-81 

3-138 
3-139 
3-167 
3-179 
3-17, 3-193 
3-16,3-184 

3-16, 3-1 82 
3-18 
3-27 

3-20 
3-29 
3-149 
3-149 
3-149 
3-141 
3-141 
3-143 

3-142 
3-167 
3-167 
3-72 

3-153 
3-161 
3-161 
3-157 
3-159 
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HP-IB RELATED FRONT-PANEL KEYS 

0 

0 This key enables you to return to local from remote. 

0 

This function enables you to view or set the HP-IB 
address from the front panel. 

You can view or set the RQS mask from the front 

panel by selecting the keys (sHIFTJ . 

Figure 3-5. HP-IB Related Front-Panel Keys 

3- 34 
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WP-BB RELATED BERMS 

active function prefix 
Many HP-IB codes should not be entered without Seing prefixed by a n  active function code. For a list of 
the active function codes and the codes that  should be prefixed with an xctive function code, refer to 
Table 3-8, Signal Generator Function to HP-IB Code (page 3-32), or Table 3-9, Signal Generator HP-IB 
Code to Function (page 3- 3 3). 

alphanumeric 
The 8642A/B has an alphanumeric display; that  is, the display can show both alphabetic and numeric 
characters. 

ASCII 
ASCII is an  abrcviation for  American Standard Code for Information Interchange (pronounced "ask-ee"). 

RQS 
RQS (request service) is from the Signal Generator's point of view. The request service (RQS) bit is in the 
8642A/B Status Byte. This bit affects when the service request (SRQ) line is pulled on the HP-IB 
interface. Refer to page 3-27. 

SRQ 
SRQ is from the HP-IB controller's point of view. The service request (SRQ) line is a signal line on the 
FfP-IB interface. This line is pulled low by the Signal Generator when it is requesting service. Refer to 
page 3-27. 

The SRQ annunciator in the display of the 8642A/B indicates that  this Signal Generator is pulling the 
MP-IB SRQ line low. 
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RF FREQUENCY CONTENTS 

Operation 
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I RF FREQUENCY Q 0 

This key makes RF frequency the active function so its 
value can be set using either Data keys, the Knob, Step 
keys, or the Off/On key. 

I - ENTRY - 1 

These functions enable relative RF frequency settings. 

SWEEP 

These keys enable an RF frequency sweep. The sweep 
modes available are auto, manual, or single. 

These terminator keys enable you to complete a data entry. 

Figure 3-6. HF Frequency-Related F u ~ ~ c t i o i ~ s  
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F?F FREQUENCY 

Description The Signal Generator's fundamental synthesized frequency range of 528.750001 to 
1057.500000 MHz is translated over the RF  output  frequency range listed below. The 
output  frequency range is obtained through frequency division and heterodyne 
conversion (and frequency multiplication for the 8642B.) 

Table 3-10. RF Frequency Operating Characteristics 

The divide bands divide from the fundamental band (divide band 9) as shown in Table 
3- 1 1  below. Although the  heterodyne band (Het Band) covers a frequency range that  is 
included in divide bands 1 through 6 (0.100000 to 1 32.187 500 MHz), the heterodyne 
conversion technique allows improved modulation characteristics and wider sweep spans 
for  Phase Continuous Frequency Sweep. 

Table 3-11. R F  Frequency Band Ranges 

Conditions 

8642A 
8642B 

To within 100 Hz 
of final frequency 

Electrical 
Characteristics 

Frequency 
Range 

Underrange 

Resolution 

Frequency 
Switching Time 

'Below 10 kHz, the output level drops rap~dly. 

Performance Limits 

0.1 00000 to 1057.500000 MHz 
0.1 00000 to 21 15.000000 MHz 

0.000001 to 0.099999 MHz' 

1 Hz (0.1 Hz with Special 
Function 240 or 241) 

85 ms 

Divide Number 

0.5 
1 
2 
4 
8 

16 
32 
64 
16 

256 
1 

Carrier Frequency (MHz) 

1057.500001 to 21 15.000000 
528.750001 to 1057.500000 
264.375001 to 528.750000 
132.1 87501 to 264.375000 

66.093751 to 132.1 87500 
33.046876 to 66.093750 
16.523438 to 33.046875 

8.261 71 9 to 16.523437 
4.1 30860 to 8.261 71 8 
0.1 00000 to 4.1 30859 
0.1 00000 to 132.1 87500 

Band 

10 
(8642B only) 

9 
8 
7 
6 
5 
4 
3 
2 
1 

H ET 
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R F  Frequency (cont'd) 

HP-IB 
Codes 

SPCL 

Comments Underranging Specified Frequency 
R F  frequencies as low as I Hz can be selected. However, the Signal Generator's signal 
characteristics are not specified below 100  kHz (below 1 0  kHz the  output level falls 
rapidly). The Signal Generator will not allow overrange settings (settings above 
1057.500000 MHz for the 8642A, or  above 21 15.000000 MHz for the 8642B). 

Selecting the Het Band Increases Specified AM Rates  
AM depths are  specified for depths less than  or  equal t o  90% at a maximum rate of 20 
kHz (in the R F  frequency range from 4.1 30860 to  33.046875 MHz). You can increase 
specified AM rates in  this carrier frequency range from a maximum of 20 kHz to a 
maximum of 100  kHz by selecting Special Function 8 (Prefer Het Band). (The Signal 
Generator will not automatically select the Het Band in this case.) 

Related Special 
Functions 240. Decrement Frequency by 0.1 Hz 

241. Increment Frequency by 0.1 Hz 
These functions change the R F  signal's output frequency in 0.1 Hz steps each time the 
special function is selected. For example, selecting SPCL ( [3FFT-) a ) 1) 

increments output frequency by 0.1 Hz. 

The Signal Generator cannot directly display this R F  frequency increase or decrease in 
its normal frequency display, so it  indicates the change with a lighted MSSG 
annunciator. Scrolling through the message list using the u r n ]  key will then 
display the amount of frequency change in the form, "RF.FREQ=DISPLAY -0.2 HZ 
.I42". This message means that  the actual output frequency is the displayed value minus 
0.2 Hz. These 0.1 Hz Special Functions are  disabled when you set a new frequency 
value. 

242. Phase Decrement 1 Degree 
243. Phase I~ ic rement  1 Degree 
244. Phase Decrement 5 Degrees 
245. Phase Increment 5 Degrees 
These functions change the RF signal's output phase by the indicated amount each time 
the special function is selected. For example, selecting SPCL ( a ) 
PlJ (TJ decrements output phase by 5 degrees. The execution of this particular 
special function is indicated by the special function verification display which reads 
"244. PHASE DECR 5 DEGREES". 

250. Phase Adjustment from Knob and Step Up and Step Down Keys. This function 
enables control over the RF signal's output phase in one degree steps using either the 
Knob or the Step keys. 
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R F  Frequency (cont'd) 

Related 
Operating 
Instructions Refer to Relative R F  Frequency (page 3-45) for information on designating a 

particular frequency as a reference frequency and on displaying all subsequent R F  
frequencies as offsets from that  reference. 

Refer to  R F  Frequency Sweep (page 3-49) for information on selecting a frequency 
sweep. 

Refer t o  Knob (page 3- 1 4  1)  and Step, Increnient Set (page 3- 149)  for infornlation on 
using these to modify settings. 

Refer to Operating Messages (page 3-1 7 7 )  if the instrument displays a message you 
want clarified. 

Refer to  Special Functions (page 3-165) for  information about the way these are 
accessed. 
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RELATIVE R F  FREQUENCY 

Description Relative Frequency mode enables you to display the output frequency relative to a 
reference frequency. This function could be useful, for example, in setting a current 
frequency to be displayed as an offset from an  IF frequency. 

Settings for  the relative frequency mode range from - 2 1 15 to 2 1 15 MHz. 

The Reference Set function sets the current display to read as an offset from a specific 
frequency reference. (The Reference Set function can also be used to display the current 
frequency reference.) The Relative Zero function sets the current frequency setting to 
be the frequency reference. 

Once a frequency reference is selected, all subsequent frequency entries a re  displayed as 
relative frequencies in terms of MHz above or below the frequency reference. This 
condition exists until the Relative Frequency mode is turned off. 

The output frequency is equal to the displayed frequency plus the reference frequency. 

Procedures Note: Put the instrument in its initialized state by selecting [ m P m ) .  

REL ZERO 
How to Set the Current Output Frequency Setting to  Be the Frequency Reference 

Setting the current output frequency as the frequency reference causes the frequency 
setting display to become 0.000000 MHz relative: 
[ X Q - 1  REL ZERO ( (3T"i7 LKEWj 1. 

Example 
Configure the front-panel display to read each subsequent frequency relative to a 
current frequency of 500 MHz. 

First select [TS-) and set the R F  frequency to 500 MHz, then perform the 
following steps. 

LOCAL 
(keys) 

(program 
codes) 

ENTRY 

@ 

FRRZ 

@ 

ENTRY 

REL ZERO 

[A,,,,1 



Operation Model 8 6 4 2A/B 

Relative RF Frequency (cont'd) 

Display 

n m 7  
FREO REL AMPTD 

The FREQ REL annunciators indicate tha t  the '-requency display is relative. A11 
subsequent frequency settings will be entered and displayed a s  MHz relative to  the 
frequency reference of 500 MHz. The absolute output frequency is the  displayed 
frequency plus the frequency reference. 

REF SET 
How to Set a Reference to a Specific Frequency 

Setting a specific R F  frequency as the frequency reference causes subsequent frequency 
settings to  display the current output frequency as MHz relative to  the frequency 
reference. 
[mJ REF SET ( (SHlFu (xwfDDj ) and the value of the desired reference 
frequency (in GHz, MHz, kHz, or Hz). 

Example 
With a current R F  frequency output of 100  MHz, configure the front-panel to  allow 
entry and display of all frequency setting values as a n  offset f rom a 1 MHz frequency 
reference. 
First select [-J. Then perform the following steps: 

Display 
v 

n n n m n n  
FREO REL AMPTD 

DATA 

(1m 

The FREQ REL annunciators indicate the frequency display is relative t o  a reference 
frequency. The displayed frequency is 99 MHz (relative); the  absolute output frequency 
is the displayed frequency plus the frequency reference (99 MHz + 1 MHz = 100 MHz). 

ENTRY 

LOCAL 
(keys) 

Wow to Reference to the Signal Generator's Last-Selected Reference 
Turn on the relative frequency rnode from the absolute frequency mode by setilng the 
frequency reference to the last -selected va!ue: 
[m] REF SET ( (THFTl  [-F77E?QJ ) [OFF  ON ) 

ENTRY 

(program 
codes) 

How to Display the Current Frequency Reference 
[xQQ) REF SET ( mm] [ T m ]  ) 

FRRS 1 MZ 
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Relative RF  Frequency (cont'd) 

REL OFF 
How to Turn Off the Frequency Relative Mode 

HP -lB 
Codes 

Keys Codes Keys 

REF SET 
REL ZERO 
REL OFF 
FREQ 
OFF ON 

Comments 

Codes 

FRRS 
FRRZ 
FRRF 

FR 
FRRSOF, FRRSON 

Range of Relative RF Frequency Settings 
Allowable settings for the frequency reference when using either the 8642A or 8642B 
range from -2115 to 2115 MHz. 

(When the relative frequency display is less than or equal to -2000 MHz, the display is 
shifted to the right and the 1 Hz (0.0000001 MHz) digit becomes "hidden" under the "M" 
of the MZ terminator. Then, with the cursor over the 1 Hz digit, the display resembles a 
Knob Hold condition because the cursor would be over the "Mu of the  MZ terminator 
during Knob Hold also. Knob Hold is discussed on Page 3- 143.) 

RF Frequency Settings Interact with Other Instrument Settings 
Some settings are limited by the interaction of coupled functions (for example, FM 
deviation and R F  frequency). Refer to the appropriate Detailed Operating Instruction 
for setting limitations, and be aware that  any restrictions a re  due to the absolute output 
frequency, not the relative frequency setting. 

Relative RF Frequency Sweep 
It is not possible to set an  RF frequency sweep in relative units. 

Related 
Operating 
Instructions Refer to RF Frequency (page 3-42) for additional comments that  apply to relative 

frequency. Also refer to page 3-42 for information on changing RF frequency by 0.1 Hz 
increments (Special Functions 240, 241) and for information on incrementing or 
decrernenting RF  output phase in 1 or 5 degree increments (Special Functions 242 
through 245 and 250). 

Refer to Knob (page 3- 14 1) and Step, Increment Set (page 3- 149) for information on 
using these to modify settings. 

Refer to Operating Messages (page 3- 177) if the instrument displays a message you want 
clarified. 

Refer to Special Functions (page 3- 16 5) for information about the way these are 
accessed. 
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RF FREQUENCY SWEEP 

Description Two types of frequency sweep a re  available. Stepped Frequency Sweep sweeps from a 
start end-point to  a stop end-point in linearly spaced, incremental steps. Phase 
Continuous Frequency Sweep (Special Function 123)  sweeps from a start  end-point lo  a 
stop end-point in a linear, phase continuous manner. 

Sweep step size is automatically selected based on the frequency span (which is the 
absolute value of the start frequency rninus the stop frequency) anci the sweep time. 
Although step size for the Stepped Frequency Sweep cannot be directly set, this operating 
instruction provides ways to calculate a sweep ttme 1 0  enable you t o  select a particular 
step size or  number of steps. 

Table 3-12. R F  Frequency Sweep Operating Characteristics 

Electrical Characteristics 
Digitally Stepped 
Frequency Sweep 

Range 

Time 

Phase Continuous 
Frequency Sweep 

Maximum Sweep Span 

Time 

X Axis Output 

Z Axis Output 

' In AUTO sweep mode, it is not 
with a second end-po~nt greater than 132.187500 MHz (band 6). Also, it is not possible to set a sweep across 1057.500000 MHz 
(86428 only). 

Maximum end-point separation may be increased up to that shown for the HET band by selecting a frequency span larger 
than the span shown here. HET band can also be selected with Special Function 8. 

3 ~ h e  HET Band. 

Buffer th~s output In order to use the Z-ax~s output with a plotter for pen lift. 

Performance Limits 

0.1 00000 to 1057.500000 MHz1 

0.100000 to 21 15.000000 MHz1 

275 ms minimum 
999s maximum 

800.000 kHz (8642B only) 
400.000 kHz 
200.000 kHz 
100.000 kHz 
50.000 kHz2 

25.000 kHz2 

12.500 kHz2 

6.250 kHz2 

3.1 25 kHz2 

25.000 kHz2 

400.000 kHz 

5 ms minimum 
999s maximum 
Maximum and minimum sweep 
times are also dependent on 
the sweep span and carrier 
frequency. 

0 to 10 Vdc 

TTL Positive True 

possible to set start and stop end-points if one 

Conditions 

8642A 
86428 

End-points can be outside the 
band but (Start Frequency + 
Stop Frequency) + 2 must be 
within the band. 

1057.500001 to 21 15.000000 MHz 
528.750001 to 1057.500000 MHz 
264.375001 to 528.750000 MHz 
132.1 87501 to 264.375000 MHz 
66.093751 to 132.187500 MHz 
33.046876 to 66.093750 MHz 
16.523438 to 33.046875 MHz 
8.261719 to 16.523437 MHz 
4.130860 to 8.261718 MHz 
0.1 00000 to 4.130859 MHz 
0.1 00000 to 132.1 87500 MHz3 

.C 10% 

For crt display blanking 
during retrace4 

end-point is less than 4.130860 MHz (band 2) 
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R F  Frequency Sweep (cont'd) 

Procedures Note: Put  the instrunlent in its initialized state by selecting [ NSTH PatSET 1. 

How to Select Stepped Frequency Sweep 
Stepped Frequency Sweep is turned on by selecting the sweep  node (auto, manual, 01 

single), sweep time, and the start  and stop frequencies (procedures for selecting these 
parameters are described below). Note that  if the sweep mode has not been selected since 
the  last time Instrument Preset has been selectetl, auto sweep is automatically selected 
and causes the Signal Generator to begin sweeping immediately af ter  end-points are set 
(The SWPNG annunciator indicates tha t  a sweep is occurring.) If Stepped Frequency 
Sweep is desired but Phase Continuous Frequency Sweep (Special Function 123) is on 
Phase Continuous Frequency Sweep Off (Special Function 223) must be selected 
However, before Special Function 223 can be selected, one of the  start  or stor 
frequencies must be turned off (using a procedure from "How t o  Stop the Sweep" below). 

SPCL 123 
How to Select Phase Continuous Frequency Sweep (Special Function 123) 

Phase Continuous Frequency Sweep is turned on by first selecting Special Function 123  
then, by selecting the sweep mode (auto, manual, or single), sweep time, and start  and stor 
frequencies (procedures for selecting these parameters are described below). Note that  if 
the sweep mode has not been selected since the last t ime Instrument Preset has been 
selected, auto sweep is automatically selected and causes the Signal Generator to  begin 
sweeping immediately after end-points are set. (The SWPNG annunciator indicates that 
a sweep is occurring.) If Phase Continuous Frequency Sweep is desired but Stepped 
Frequency Sweep is on, one of the start  or stop frequencies must be turned off (using a 
procedure from "How to Stop the Sweep" below) before Phase Continuous Frequency 
Sweep (Special Function 123) can be selected. 

START FREQ, STOP FREQ 
How to Set Start and Stop Frequencies 

1. Set specific start  and stop frequency values: 
Start Frequency 
[ - . ' A m Q - )  and the value of the desired sweep start end-point (in GHz, MHz, kHz. 
or  Hz). 
Stop Frequency 
FTSP- ITEQI )  and the value of the desired sweep stop end-point (in G1-Iz, MHz, kHz, or 
Hz). 
2. You can also set last-selected start  and/or stop frequency values by selecting 
6_SfABP-!-HtQ J [7F'173NN] and/or cSSTTT?Ti3QQ] W O W  (HP-IB codes: FAON 
and FBON). 

PHow to Stop the Sweep 
1. You can stop the sweep by turning off both the start  and stop end-point settings: 
E T A R I T H E Q  1 I 01-I- ON ) ETCFFEm [-OTFW] (I-IP-IB codes: FAOF FBOF) 
When sweep is stopped, the output frequency settlng 1s equal to  thc end-po~nt  value that 
was turned off last. (We reconlmencl you e x ~ t  frequency sweep this way to prevent 
Parameter Changed messages discussed on page 3- 182 . )  
2. You can also stop the sweep by turning off just one of the end-point settings ( w h e ~  
both end-points are set), for example: 
[ S- fARPVRm n5FI73Fq (HP-IB code: FAOF) 
When sweep 1s stopped, the output frequency s e t t ~ n g  is equal t o  the  renlalnlng d~splayed 
end-point value ( the value of the stop f r e q u e n ~ y )  We reconlnlend you turn off 
frequency sweep this way when you want to set a function to oLL1lr durlng a frequency 
sweep (for example, AM). 
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R F  Frequency Sweep (cont'd) 

3. During auto or  single sweep (in Stepped ~ ' requency  Sweep) you can stop the sweep 
and display the actual output frequency by selecting manual sweep. 
MANUAL (0 [LTKFFEFREQ] ) 

Selecting either [ F R E Q I ,  I-), or [STOP AMPTD ] will also tu rn  off the  
sweep but may cause a Parameter Changed message. (These rnessages are discussed on 
page 3-  1 82.) 

AUTO, MANUAL, SINGLE 
How to Select a Sweep Mode 

Sweep modes available are auto, manual, and single. 
m R T F R t U  ) or [-STD%TR3T.] must first be selected before one of the frequency 
sweep modes can be selected. 

Auto Sweep 
Auto sweep continually repeats the sweep sequence from start  frequency t o  stop 
frequency: 
AUTO ( [ - S W l  I-) ) (HP-IB code: FASA) 
The SWPNG annunciator is continuously displayed. (During Stepped Frequency Sweep, 
the auto sweep can be stopped to display the actual output frequency by selecting 
manual sweep). 

111 Stepped Frequency Sweep, auto sweep mode does not allow the following settings: 
a Setting start  and stop frequency end-points if one end-point is less than 4.130860 
MI42 (Frequency Band 2) with a second end-point greater than 132.1 87500 MHz 
(Frequency Band 6). (For more information about frequency bands, refer t o  RF 
Frequency, page 3- 39.) 
@ Setting a sweep across 1057.5 MHz (8642B only). 

Setting FM or OM. 

Manual Sweep 
Selecting manual sweep does not s tar t  a sweep, but enables the Knob or  the Step keys t o  
control a frequency sweep: 
MANUAL ( (-SFTI (WmQQ] ) (HP-IB code: FASM) 
Turn the Knob or  select the Step keys t o  sweep between end-points. The actual output 
frequency as well as the SWPNG annunciator are  displayed during tlie frequency sweep. 

HP-IB: You can use the step keys (HP-IR: UP, DN)  to sweep in the manual sweep mode 
since Knob rotation is not possible via HP-IB. 

Single Sweep 
Selecting single sweep will start or restart a single ;weep. Single sweep initiates one 
sweep only; at  the end of the sweep, tlie output frequency remains a t  the final end-point 
value: 
SINGLE ( (-1 IS TO^^ 1 (HP-IB code: FASG) 
The SWPNG annunciator is displayed for the duration of the single sweep. During 
Stepped Frequency Sweep, you can stop the sweep and display the actual output 
frequency by selezt~lig manual sweep. 
(\lrhen operating t l ~ r  instrunlent locally, a sing!e sweep can also be conveniently restarted 
by p res~ ing  the WFF dNN) hey twice when in the single sweep mode. Start frequency or  
stop f'lcquency must :.t. tlie active function in order to use the Off/On function in this 
way.) 
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RF Frequency Sweep (cont'd) 

TIME 
How to Set Sweep Time 

Sweep time setting limitations are  different for Stepped Frequency Sweep and for Phase 
Continuous Frequency Sweep. 

In all cases, sweep time is set using the following procedure: 
TIME ( W T ]  (TTFRET] ) and the value of the desired sweep time in s or ms 
( [THTDD] or ( m M V )  respectively). 
Selecting TIME ( [-SHT) ( - S T T R ? ]  ) alone displays the  current sweep time 
setting. If sweep time is not specified, the Signal Generator uses the  sweep time value 
last entered for either amplitude or frequency sweep. 

Note tha t  in Stepped Frequency Sweep, a faster sweep time usually results in fewer steps 
with a larger step size. 
For Phase Continuous Frequency Sweep, sweep span and sweep time are coupled together; 
tha t  is, one may limit the setting of the other. Also, frequency will change in a phase 
continuous manner but the X-axis output will change i n  steps. 
The following pages contain detailed information about how to understand the 
relationships between sweep span, sweep time, step size, and number of steps for both 
Stepped Frequency Sweep and Phase Continuous Frequency Sweep. If you are not 
interested in these details, you can just adjust sweep time until t he  approximate desired 
number of steps or step size is obtained. (To skip these sweep time details, tu rn  to  page 
3-64.) 

The remaining portion of "How to  Set Sweep Time" is comprised of two parts. 

The first part (which starts on page 3-53) develops some calculations for Stepped 
Frequency Sweep that  will enable you to determine: 
1) the  number of steps automatically selected, 
2) the  frequency step size automatically selected, 
3) the  required sweep time that  will select a desired number of frequency steps, and 
4) the  required sweep time that will select a desired step size. 

The second part. (which starts on page 3-60) develops some calculations for Phase 
Continuous Frequency Sweep that  will enable you to choose frequency span and sweep 
time so each allows the other's settings. The sweep span limits listed for Phase 
Continuous Frequency Sweep in Table 3- 12  (page 3-49) will not necessarily be possible 
unless sweep time is set within limits that  will allow that  sweep span. This same 
restriction holds t rue when setting sweep t i~ne ;  tha t  is, the sweep t,ime settings listed in 
Table 3- 16 will not necessarily be possible unless sweep span is set within limits that  will 
allow that  sweep time. 
The calculations for this second part allow you to determine: 
1) the minimum sweep span for a desired sweep time and frequency band, 
2) the  maximum sweep span for a desired sweep time and frequency band, 
3) the minimum sweep time for a desired sweep span and frequency band, 
4) the  maximum sweep time for a desired sweep span and frequency band, 
5) the  number of automatically selected X-axis steps based on a sweep time setting, and 
6) the  required sweep time to  select a specific number of X-axis steps. 
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RF Frequency Sweep (cont'd) 

How to Set Sweep Time for  Stepped Frequency Sweep 
(Using Sweep Time to  Set Frequency Step Size and Number of Steps) 

The operating characteristics for sweep time are  as follows: 

Minimum Sweep Time 
Maximum Sweep Time 
Sweep Tirne Resolution 
Minimum Frequency Sweep Step Size 

Minimum Frequency Dwell Time Per Point: 

Stepped Frequency Sweep Calculations 
Since the sweep step size is not directly selectable, the  following calculations provide 
ways t o  determine: 
1) the number of steps automatically selected (page 3-53) 
2) the frequency step size automatically selected (page 3-54) 
3) the required sweep time tha t  will select a desired number of frequency steps (page 
3 - 5 4), and 
4) the required sweep time tha t  will select a desired step size (page 3-57). 
However, these calculations do not directly apply to  situations when the start  end-point 
is equal to the stop end-point (zero span). Refer to "Zero Span for  Stepped Frequency 
Sweep" on page 3-64 for information about X-axis steps in zero span. 

Settling Status 

Special Function 119 
(Disable Settling) 

Special Function 219 
(Re-enable Settling) 

The minimum frequency dwell time per point is different depending on whether you 
have an  8642A or 8642B and whether you have selected Special Function 119.  So, 
whenever you see the term "Min. Dwell Time" in a calculation, use the. table above tha t  
lists the Minimum Frequency Dwell Time Per Point to  determine the value of tha t  term. 

Also, frequency points a re  truncated to  1 Hz. Span is always an  integer since end-points 
are integers. 

8642A 

60 ms 

110 ms 

1) Calculate the number of steps automatically selected. 
The number of steps is the minimum of: 

86428 

80 ms 

135 ms 

I S tar t  Frequency (in Hz)  - Stop Frequency (in Hz)  1 

[INTEGER OF ( Sweep Time (in ms)  
Min. Dwell Time (in m s )  I-1] 
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R F  Frequency Sweep (cont'd) 

2) Calculate the sweep step size automatically selected. 
The result can be a non-integer, but actual frequency points are  truncated to  1 Hz (the 
total number of points is equal t o  the total number of steps + 1). 
The sweep step size is the maximum of: 

1 Hz 

IStart Frequency (in Hz)  - Stop Frequency (in Hz)  I 
1023 

I Start Freauencv (in Hz)  - Stop Frequency (in Hz)  I 

[ INTEGER OF j Sweep Time (in ms)  
Min. Dwell Time (in ms)  1 -11 

3)  Calculate a sweep linle that could be selected for a desired number of steps. 

3a) First you must ensure that  the desired number of steps is between the maxi~num 
and minimum number of steps possible. 

The maximum number of frequency steps is equal t o  the nlinimunl of: 

I Start Frequency (in H z )  - Stop Frequency (in Hz)  I 
1  Hz 

The lnirlinlurn number of frequency steps equals the mininlu~n of: 

[ INTEGER OF ( Min. Dwell 275 Time ms (in ms)  
- 111 

1 Start Frequency (in Hz)  - Stop Frequency (in Hz)  ( 
1 Hz 

3b) If the desired number of steps is equal to  the maxlrnurn, use a sweep time setting (in 
ms) equal to  or greater than the result of the following equation: 

(Number of Steps +1) X Min. Dwell Time (in ms)  



Model 8642A/B Operation 

R F  Frequency Sweep (cont'd) 

If the desired number of steps is less than the maximum calculated in 3a, use a sweep 
time setting (in ms) greater than or equal to  the result of the above calculation but less 
than the result of the following calculation: 

(Number of Steps +2) x Min. Dwell Time (in ms) 

Example for Calculation #3 (Stepped Frequency Sweep) 

In an  8642B,  set a stepped frequency sweep from I 0 0  t o  500  MHz with 100 frequency 
steps with Special Function 1 1 9  (Disable Settling) selected. 
First select Special Function 1 19: 
SPCL ( (-1 r-7 rn rTI El 
Calculate the required sweep time setting for  the  100  frequency steps using calculation 
# 3: 

Maximum nunlber of steps is equal to  the minimum of 1023  or: 

Since 1023 is less than 400 000  000, the maximum number of steps is 1023. 

Minimum number of steps is equal t o  the minimum of: 

Since 2 is less than 400 000  000, the minimum value of steps is 2 

Therefore, it sllould be possible to select 100 steps sir) e that value is between the 
minimum value ( 2 )  and rn~ixiinum value ( 1  023). 
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RF Frequency Sweep (cont'd) 

Example for  Calculation #3 (cont'd) 

To get 100 frequency steps, you can  set the sweep time between the results of the 
following calculations: 

* These codes are  not independent and might need to follow a specific sequence for 
entry. Refer t o  the discussion about Sequence Dependency, which begins on page 3-  1 2  in 
t he  HP-IB portion of this Section 111. 

Display 

DATA 

/BD.IZEIQElG3D1;7Z 
START FREO SWPNG STOP 

LOCAL 

The display usually shows the start  frequency and the stop frequency settings. If another 
active function is selected, the display could indicate frequency sweep with the S\VPNG 
annunciator or by displaying FRQ SWEEPING in the left portion of the display above 
the  FREQ annunciator. 

SWEEP 

AMPTO 

(keys) 

(program 
codes) 

SWEEP 

@ @ 

SWEEP 

SWEEP 

FASA ST 8.1 SC FA 100 MZ FB 500 MZ* 

SWEEP 

ETJ 

DATA 

(rnpi-J(g 
DATA 

]mmm 



Model 86 42A/B Operation 

R F  Frequency Sweep (cont'd) 

4) Calculate a sweep time setting that could be selected for a desired step size. 

4a) You need to choose the step size so the frequency span divided by the step size is a n  
integer. You must also ensure that the desired step size is between the rnaxi~nunl and 
minimunl step size possible. 

The ~naxinlum step size is equal to the maximum of: 

I Start Frequency (in Hz)  - Stop Frequency (in Hz)  I 

[INTEGER OF ( Min. Dwell 275 Time ms (in ms)  1 - 11 
The mininlu~n step size is equal to the maximum of: 

I Start Frequency (in Hz)  - Stop Frequency (in Hz)  I 
1023 

4b) When the sweep step size equals the minitnum, use a sweep tiine setting (in ms) 
equal to or greater than the result of the following calculation. 

1 Start Frequency (in Hz)  - Stop Frequency (in Hz) 1 
X Min. Dwell Time (in ms) 

Step Size (in Hz)  

When the sweep step size is greater than the minimum, use a sweep time setting greater 
than or equal to the result of the above calculation, but less than the result of the 
following calculation: 

I Start Frequency (in Hz)  - Stop Frequency (in Hz)  I x Min. Dwell Time (in ms)  
Step Size (in Hz)  
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R F  Frequency Sweep (cont'd) 

Example for Calciilatiol~ #4 (Stepped Frequency Sweep) 

In an  8642B, set a stepped frequency sweep from 100 to  500 MHz with a sweep step size 
of 8 MHz with Special Function 21 9 (Re-Enable Settling). 
First select Instrument Preset: - 
Calculate the required sweep t i ~ n e  setting for an  8 MHz step size using calculation #4: 

Ensure that  an  integer results when the frequency span of 400 MHz is divided by the 
step size of 8 MHz. 

400 MHz 
8 MHz 

= 50 

Maximum step size is equal t o  the maxinlum of 1 Hz or: 

Since 400 MHz is greater than 1 Hz, the maximum step size is 400 MHz. 

Minimum step size is equal to  the maximum of 1 Hz or: 

1100 000 000 Hz - 500 000 000 Hz 1 
1023 

= 391 006 Hz or 0.391006 MHz 

Since 0.39 1006 MHz is greater than 1 Hz, the minimum step size is 0.39 1006 MHz. 

Therefore, i t  should be possible to select an  8 MHz step size since tha t  value is between 
the  minimum value (0.39 1006 Hz) and maximum value (400  MHz). 
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R F  Frequency Sweep (cont'd) 

Example for Calculation #4 (cont'd) 

To obtain a step size of 8 MHz, you can set the  sweep time between the results of the 
following calculations: 

"These codes are  not ~ndey,erlcient and itlight need t o  follow a specific sequence for 
entry. Refer t o  the  discussion about Sequence Dependency, which begins on page 3-  12 in 
the UP-IB portion of this Section 111. 

LOCAL 
(keys) 

(program 
codes) 

Display 

v 
n m m m m m n m 7  

START FREO SWPNG STOP 

SWEEP 

[SFTRAERUT) 
, 

The display usually shows the start frequency and the stop frequency settings. If another 
active function is seled.lcd, the display could ~ndiza te  frequency sweep with the SWPNG 
anni~nciator  o r  by d~splay i~ lg  FRQ SWE1.PING in the left portion of the display above 
the E'KEQ annunciator,  To actually see the S hlHz steps on the display, you can select 
manual sweep and turn  the Knob slowly or  use t h e  Step keys. 

a 
SWEEP 

[SFTRAERUT) 

SWEEP 

AUTO 

FASA ST 7 SC FA 100 MZ FB 500 MZ* 

DATA 

(11[0] 

SWEEP DATA 

06 
SWEEP DATA 

mmmm 
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R F  Frequency Sweep (cont'd) 

How to Set Sweep Time for  Phase Continuous Frequency Sweep (Special Function 123) 
(Understanding Limitations Between Sweep Spans and Sweep Times; Also, How to Set a Specific 
Nunlber of X-Axis Steps) 

The operating characteristics for sweep time are  as follows: 

Minimum Sweep Time 
Maximum Sweep Time 
Sweep Time Resolution 

Refer to  calculation # 3  on page 3-6 1 
Refer to  calculation #4  on page 3-6 1 
1 ms 

Since this type of frequency sweep sweeps in a phase continuous manner, no frequency 
steps are  used (although the X-axis output still uses steps). However, you might want to 
choose frequency span and sweep time so each allows the  other's settings (as described on 
page 3-52). Also, you can calculate X-axis steps (available a t  t he  rear-panel output). 

The information tha t  follows will enable you to calculate: 
1) the  minimum sweep span for a desired sweep t l n ~ e  and frequency band (page 3-6 I ) ,  
2) the  maximum sweep span for a desired sweep time and frequency band (page 3-61), 
3) the  minimum sweep time for a desired sweep span and frequency band (page 3-61), 
4) the maximum sweep time for a desired sweep span and frequency band (page 3-61), 
5 )  the  number of automatically selected X-axis steps based on a sweep time setting 
(page 3-62), and 
6) t he  required sweep time to select a specific number of X-axis steps (page 3-62). 

Since some of the calculations below use the frequency band divide number, the number 
for  each band is listed in the following table. 

If the frequency span is not possible from a divide band but would be possible if the Iiet 
band was used, the Signal Generator will automatically select the Het band (if Special 
Function 8, Prefer Heterodyne Band, is not selected). However, if the divide band or the 
Het band could be used, the Signal Generator will select the divide band. : 'or example, if 
a sweep setting of 120.0 to 120.4 I\.IITr is selected, the Signal Generator will 
a l~ to~nat ica l ly  select the heterodyne band because a 401) k H z  span is not possible in Band 
6. But if a sweep setting of 120.00 to 11,1).03 hll-Iz is selected, the Signal Generator \\rill 
autonlatically select band 6. (Kefer to  RF Frequency, page 3-39, for more information 
about the divide bands and the heterodyne band.) 

Divide Number 

0.5 

1 
2 
4 
8 
16 
32 
64 

128 
16 
1 

Band 

10 

9 
8 
7 
6 
5 
4 
3 
2 
1 

Het 

RF Frequency Range 

1057.500001 to 21 15.000000 
(86428 only) 

528.750001 to 1057.500000 
264.375001 to 528.750000 
132.1 87501 to 264.375000 

66.093751 to 132.1 87500 
33.046876 to 66.093750 
16.523438 to 33.046875 

8.261 71 9 to 16.523437 
4.1 30860 to 8.261 71 8 
0.1 00000 to 4.1 30859 
0.1 00000 to 132.1 87500 
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RF Frequency Sweep (cont'd) 

1) Calculate the ininimum possible (non-zero) frequency sweep span fo r  a desired sweep 
time setting. 
Minimunl non-zero frequency sweep span (in Hz) equals the maximum of: 

0.2 Hz per  second 
X Sweep Time (in s) 

Divide Number 

If the result is not an integer, use the next highest Integer, for  example, if the result is 
5.78 Hz, use 6 Hz; if the result is 5.0 Hz, use 5 Hz. 

2)  Calculate the maximum f r e q u ~ n c y  sweep span f o r  a desired sweep time setting. 
hlaximum frequency span (in Hz) equals the millimum of: 

400 000 Hz 
Divide Number 

[INTEGER OF ( 500 kHz per  second 
X Sweep Time (in ms) 

Divide Number 

3) Calculate the min i~num (fastest) sweep time setting f o r  a desired (non-zero) 
frequency span. 
Minimum sweep time (in ms) is equal to the  ~ n a x ~ n ~ u m  of: 

I Start Frequency (in Hz)  - Stop Frequency (in Hz)  ( X Divide Number X 0.002 ms 

If t l l ~  result is not an integer number of ms, use the  next highest integer number of ms. 
For exa~nple, if the result is 52.8 ms, use 53  Ins; if the result is 52.0 ms, use 52 ms. 
Another example rriight be, if the result is 3 124.7 ms, use 3.1 3s (because only 3 digits can 
be entered for sweep time fro111 the  front panel); if the  result is 3 120 ms, use 3.12s. 

4) Calculate tile maximum (slos est )  sweep time setting for  a desired (non-zero) 
frequency span. 
?&ixlluu~tl sweep tlme ( ~ n  s) is equal t o  the nllnlmunl of: 

1 Start Frequency (in Hz) - Stop Frequency (in Hz)  I x Divide Number x 5s 
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RF Frequency Sweep (cont'd) 

5) Calculate the automatically selected X-axis steps for  a desired sweep time setting. 
Automatically selected number of X-axis steps equals the minimum of: 

S w e e ~  Time (in ms) 

Note: The X-Axis Output changes in steps while frequency changes in a phase continuous 
manner. 

6) Calculate the required sweep time to select a desired number of X-axis steps. The 
desired number of steps must be less than or equal to 1023. 
Sweep time (in ms) is equal to: 

Desired Number of Steps x 1 ms 

Note: The X-Axis Output changes in steps while frequency changes in a phase continuous 
manner. 

Example for  Calculation #3 (Phase Continuous Frequency Sweep) 

Set the instrument to a known state by selecting m-1 . 
Set a Phase Continuous Frequency Sweep from 250.2 to 250.3 MHz a t  the minimum 
possible sweep time. (This sweep will occur in divide band 7 with divide number 4.) 

Minimum sweep time is equal to the maximum of 5 ms or: 

Minimum Sweep Time = 1250200000 - 2503000001 X 4 X 0.002 ms = 800 ms 

Since 800 ms is greater than 5 ms, 800 ms is the minimum sweep time. Also, since 800 
ms is an integer number of ms, this value can be set directly. 
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R F  Frequency Sweep (cont'd) 

Example for Phase Continuous Frequency Sweep (cont'd) 

* These codes are  not independent and might need t o  follow a specific sequence for  
entry. Refer t o  the  discussion about Sequence Dependency, which begins on page 3-  12 in 
the HP-IB portion of this Section 111. 

LOCAL 
(keys) 

(program 
codes) 

Display 

START FREQ SPCL SWPNG STOP 

@ 

The display usually shows the start  frequency and t he  stop frequency settings. If another 
active function is selected, the display could indicate frequency sweep with the SWPNG 
annunciator o r  by displaying FRQ SWEEPING in the left portion of the display above 
the FREQ annunciator. The SPCL annunciator is also displayed. To  see tha t  Phase 
Continuous Frequency Sweep has indeed been selected, access the SPCL display ( 
[-SlWT] [-I). (Press the SHIFT

FT

] key twice to  return the display t o  the current 
instrument settings if desired.) 

You can turn  off the Phase Contlnuous Frequency Sweep mode by first stopping the 
actual sweep (for example wlth [ - S S T - A k T m )  @ F F X ]  [-SXTP-VRFQ-1 
(7FFON ] ; IIP-IB codes: 1-,\OF atid FROF) and then by selecting Phase Contlnuous 

DATA 

nooo 

Frequency Sweep Off (Specla1 Function 2 2 3). 

DATA 

mmm& 

SWEEP 

@Jj 

@ 

SWEEP 

& 

@ 

SWEEP 

SWEEP 

@ 

SP123 FASA ST 800 MS FA 250.2 MZ FB 250.3 MZ' 

DATA 

27-1 (7) [TI (TI 

SWEEP DATA 
- - 

(2 r5J ) [TI IF) 
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RF Frequency Sweep (cont'd) 

HP-IB 
Codes 

SPCL 

Keys 

START FREQ 
STOP FREQ 
SWEEP TIME 
AUTO 
MANUAL 
SINGLE 
OFF ON 

Comments Sweep Time Is Common to All Sweeps 
Sweep time is common to  amplitude sweep and frequency sweep. If sweep time is not 
specified, the Signal Generator assumes the value last selected for either amplitude or 
frequency sweep. If this last-selected sweep time value is below the minimum setting 
allowed under current conditions, the message "SWEEP TIME ADJUSTED . C 2 l W  is 
displayed and sweep time is automatically set to the minimum allowed setting. 

Codes 

FA 
F B 
ST 

FASA 
FASM 
FASG 

FAOF, FBOF 
FAON, FBON 

Phase Continuous Frequency Sweep, Miscellaneous Information 
During Phase Continuous Frequency Sweep (Special Function 123), sweep span and sweep 
time limitations depend on which frequency band is being used. 

The frequency band being used is the center frequency of the sweep, which is one-half 
of the sum of the start frequency plus the stop frequency. (The start or stop end-point 
could be outside the band being used). 

Changing End-Point Values During the Sweep 
During auto or single sweep, the Knob, Step keys, and Data keys can be used to change 
the start and stop end-points and sweep time values. During manual sweep, the Knob 
and Step keys can only be used to perform the manual sweep. 

MP-IB. %ow to Manually Sweep 
In manual sweep mode, HP-IB codes "UP" and "DN" can be used to  step manually by one 
step (each time the code is sent). Knob rotation is not possible via IIP-IB. 

Elow to Tell if the Start and Stop Frequency Entries Are Accepted 
Ef the frequency entries are accepted, both values will appear in the display. 
If the frequency entries are not accepted, the displayed message will direct you to the 
entry error. Sweep span width limitations for Phase Continuous Frequency Sweep 
(Special Function 123) are listed in Table 3- 12, RF Frequency Sweep Operating 
Characteristics (page 3-49), or explained in "How to Set Sweep Time" that begins on page 
3-60. For information aboui sweep span width limitations for Stepped Frequency Sweep, 
refer to page 3-51, under "19ow to Se!ect a Sweep Mode (Auto Sweep)". 

Modulation Types Pqot Possible During Frequency Sweep 
During Stepped Frequency Sweep, FM and (PM are allowed in manual or single sweep 
mode. During Phase Continuous Sweep (Special Function 123)) all modulation types are 
allowed in all sweep modes. However, the sweep must be stopped to select modulation. 
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R F  Frequency Sweep (cont'd) 

DC FM with Phase Continuous Frequency Sweep 
During Phase Continuous Frequency Sweep (Special Function 12 3), dc-coupled FM is not 
possible when either DC FM Update Mode (Special Function 11 7) or  DC FM Correction 
(Special Function 2 1 6) is selected. 

Zero Span for  Stepped Frequency Sweep 
To calculate the number of X-axis steps automatically selected for zero span using 
Stepped Frequency Sweep, refer t o  calculation # I  0x1 page 3-53. To calculate a sweep 
time tha t  could be selected fo r  a desired number of X-axis steps, refer t o  calculation # 3  
on page 3-54. The maximum number of X-axis steps is 102 3 (or 1024 points). 

Zero Span for Phase Continuous Frequency Sweep (Special Function 123) 
To calculate the  number of X-axis steps automatically selected for  zero span using Phase 
Continuous Frequency Sweep, refer t o  calculation #5 on page 3-62. 

X AXIS 
A OV to +10V stepped output  is available a t  the X AXIS output  connector on the rear 
panel. The frequency points a t  t he  output  coincide with the points in the  sweep time 
calculations for  Stepped Frequency Sweep. For Phase Continuous Frequency Sweep, 
frequency changes in a phase continous manner while the  X-axis output changes in steps. 

Z AXIS 
A blanking pulse is available a t  the  Z AXIS output. (The blanking pulse is TTL positive 
true for  CRT blanking during retrace.) 

There is a t ime tha t  occurs between the  end of the  sweep and the  beginning of the next 
sweep while the Z AXIS output is blanked and the frequency and X AXIS output  a re  
being reset. This time is called start-of-sweep settling time. Start-of-sweep settling 
time is not included i n  t he  sweep time setting. Also, start-of-sweep settling time is not 
selectable. 

For Stepped Frequency Sweep, this settling time is approximately 12% of sweep time with 
a minimum of 100  ms and a maximum of 600  ms (this time can be reduced by 
approximately half when you select Special Function 11 9, Disable Settling). 

Normally, for Phase Continuous Frequency Sweep, the  settling time is approximately 12% 
of the sweep time. However, for sweep times less than 75 ms, the settling time can be 
equal t o  or  slightly greater than the sweep time itself (depending on the sweep span). For 
sweep times greater than 75 ms, the settling time gradually approaches 1 2 %  of the sweep 
time. Minimum settling time is 1 5  Ins, n~ax imum settling time is 500 ms. 

HP-IB. Sequence Dependency 
RF frequency sweep settings are soruetixnes coupled with other functions. Therefore, 
HP-IB codes may need to be entered in a particular sequence when accessing 
combinations of these functions. Refer to  the discussion about Sequence Dependency, 
which begins on page 3- 1 2 in the HP-IB portion of this Section 111. 
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R F  Frequency Sweep (cont'd) 

Related Special 
Functions 119. Disable Settling. This special function allows the Signal Generator? 

microprocessor to respond to new commands without waiting for the internal circuitry tc 
settle. When using this special function, it's possible to select a function before thc 
previous function has finished settling. When settling is disabled, response time i! 
improved by up to 40 ms. Special Function 1 19 disables out-of-lock messages. 
219. Re-enable Settling. This special function re-enables the settling that  is disablec 
when Special Function 1 19 is selected. 

121. Sweep Up and Down On. During auto or single sweep modes, the Signa 
Generator sweeps from the start end-point to the stop end-point and then sweeps frorr 
the stop end-point to the start end-point in the same amount of time. See Figure 3-; 
below for a comparison of the normal sweep mode (Sweep Up and Down Off; Specia 
Function 221) and the up and down sweep mode (Sweep Up and Down On; Specia 
Function 121) .  (The waveforms are not drawn to scale). There is no start-of-sweel 
settling time when this special function is selected. Also, Z AXIS is always a TTL low. 
221. Sweep Up and Down Off. This special function re-enables the normal sweel 
disabled with Special Function 121. Special Function 221 sets the Signal Generator tc 
sweep from the start end-point to the stop end-point, and then again from the star' 
end-point to the stop end-point. 

NORMAL SWEEP MODE UP AND DOWN SWEEP MODE 

3 a 
t 
3 0 :"\,:. 
ul H 

X 

I X 

T I M E  c T I M E  - 
Figure 3-7. Sweep Waveforms 

Related 
Operating 
Instructions Refer to RF Frequency (page 3-39) for additional information that  also applies to R1 

frequency sweep. 

Refer to Knob (page 3- 141) and Step, Increment Set (page 3- 149) for information 01 

using these to modify settings. 

Refer to Operating Messages (page 3- 177) if the instrument displays a message you wan 
clarified. 

Refer to Special Functions (page 3-165) for information about the way these ar. 
accessed. 
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These functions enable relative amplitude settings. 

- 

AMPLITUDE 

0 ENTRY This key makes amplitude the active functlon so ~ t s  

m@ value can be set using ether Data keys, the Knob, Step 
keys, or the Off/On key 

0 DO The EMF mode enables you to d~splay and enter 

I 0  amplitude values In EMF units 

r 7 

0 j- 

0 0 OUTPUT the RF Output off and on without chang~ng the attenuators 
The key provides a convenient and rap~d way to toggle 

" "  * 

E N T R Y  

@ 

SWEEP 

0 These keys enable an amplitude sweep The sweep 
modes available are auto, manual, or single 

l i g u r e  3-8. Amplitude-Kclatcd Ftinct ions 

-3- 5 s 

These terminator keys enable you to complete a data entry @ 

I O I T A  1 

roo0m 
00000: 
oooiio 
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AMPLITUDE 

Operation 

Description Output amplitude can be entered directly in units of: dBm, V, mV, uV, and dBuV. EMF 
amplitude units can also be directly entered in units of: EMF V, EMF mV, EMF uV, and 
dB EMF uV. The Attenuator Range Hold function (Special Function 9) enables the 
Signal Generator to produce a 30 dB amplitude range with monotonic, step-to-step 
amplitude increments. The R F  output can be turned off using two different methods. 
One method turns off the output without adjusting the Signal Generator's output 
attenuators. The other method reduces the output below the lowest possible amplitude 
setting using the output attenuator and the automatic leveling control circuit. 

Table 3-13. Output Amplitude Operating characteristics 

Electrical Characteristics 

Ranges 

Resolution 
Absolute Level Accuracy1 

Output Level Sw~tching Time 
Output Impedance 
Flatness 
SWR 

Reverse Power Protection 
Th~rd Order lntermodulat~on 

'Absolute level accuracy consists of 

Performance Limits 

-20.0 to -140.0 dBm 
(2.24V to 0.023 pV) 
(4.49 EMF V to 0.046 EMF pV) 
(+127.0 to -33.0 dBpV) 
(+133.0 to -27.0 dB EMF pV) 

+19.0 to -140.0 dBm 
(2.00V to 0.023 pV) 
(4.01 EMF V to 0.046 EMF pV) 
(+126.0 to -33.0 dBpV) 
(+132.0 to -27.0 dB EMF pV) 

+18.0 to -140.0 dBm 
(1.78V to 0.023 pV) 
(3.56 EMF V to 0.046 EMF PV) 
(+125.0 to -33.0 dBpV) 
(+131.0 to 2 7 . 0  dB EMF pV) 

+17.0 to -140 dBm 
(1.59V to 0.023 pV) 
(3.19 EMF V to 0.046 EMF pV) 
(+124.0 to -33.0 dbpV) 
(+130.0 to -27.0 dB EMF PV) 

+16.0 to -140.0 dBm 
(1.41V to 0.023 pV) 
(2.83 EMF V to 0.046 EMF pV) 
(-123.0 to -33.0 dBpV) 
(+129.0 to -27.0 dB EMF pV) 

0.1 dB 
21 dB 
t 3  dB 
<I00 ms 
50 ohms 
<+0.75 dB 
<1.5:1 
<2.0:1 
25W, 50 Vdc 
<-55 dBc at + I 0  dBm. Typi- 
cally decreases lOdB for every 
5 dB of combined level 
decrease. 

allowances for detector Ilnearlty. temperature, 

Conditions 

For the 8642A and 86428: 
RF Frequencies of 0.100000 to 
264.375000 MHz (except Heterodyne Band) 

For the 8642A: 
Not appl~cable 
For the 86428: 
RF Frequencies of 264.375001 to 
528.750000 MHz. 

For the 8642A: 
RF Frequencies of 264.375001 to 
528.750000 MHz as well as Heterodyne Band 
RF Frequencies of 0.100000 to 
132.187500MHz 
For the 86428: 
The above Heterodyne Band RF Frequencies 

For the 8642A: 
Not applicable 
For the 86428: 
RF Frequencies of 528.750001 to 
1057.500000 MHz 

For the 8642A: 
RF Frequenc~es of 528.750001 to 
1057.500000 MHz. 
For the 86428: 
RF Frequencies of 1057.500001 to 
21 15.000000 MHz 

Output Amplitude 2-127 dBm into a 50L1 load 
Output Amplitude <-I27 dBm into a 50tI load 
From recelpt of controller command 

Output level, +10 dBm 
Output levels <O dBm 
Output levels 2 0  dBm 

Two s~gnal generators with frequencies 
spaced 25 kHz apart into a resistive combiner. 

flatness, and attenuatot accuracy 
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Amplitude (cont'd) 

Procedures Note: Put the instrument in its initialized state by selecting i-r). 

AMPTD 
How to Set the Amplitude Output (with the EMF Mode Off) 

You can set the amplitude output by selecting the amplitude function and then setting 
the desired output level: 
1-1 and the desired output level (in dBm, V, mV, uV, or dBuV; the [RAD%) key 
is the dBuV terminator). 

Example 
Set the RF output to - 107.3 dBm. 

Display 

m m m m m n r r 7  
.W W W W u W t i 1  L 

FREO AMPTD 

DATA 

~ ~ p g o l l 7 ] 1 0 r n ( z J  
LOCAL 
(keys) 

Amplitude has been set to -107.3 dBm. The cursor above the amplitude display setting 
indicates amplitude is the active function. 

ENTRY 

[AMPTD] 

Example 
Set the RF output to 6 dBuV. 

(program 
codes) 

AP -107.3 DM 

Display 

AMPTD REL I 

DATA 

mrFJ 
LOCAL 
(keys) 

Amplitude has been set to 6.0 dBuV. The AMPTD REL annunciators indicate that dBuV 
is a relative setting. Even though dBuV can be set directly from the front panel, the way 
this function operates and the way it is displayed are similar to most reIative settings. 
(Refer to Relative Amplitude, page 3-  7 7.) 

ENTRY 

[AMPTD) 

(program 
codes) 

AP 6 DU 
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Amplitude (cont'd) 

EMF 
How to Set the Amplitude Output in EMF Units 

The EMF mode is turned on using these selections: 
EMF ( Cm'm (-1 ) [-ORTVT] (HP-IB code: EMON). 
Then, the  EMF amplitude output can be set by selecting the amplitude function and 
setting the desired output level: 
[ T M P T ]  and  the desired output level (in V, mV, uV, or dBuV; the [TA-1 key is the 
dBuV terminator). 

Subsequent voltage entries will be in EMF units (note the  EMF annunciator) until the 
EMF mode is turned off. You can turn off the EMF mode from the front panel in the 
same way you turned it on: 
EMF ( IlNCRSET) ) (TTFFCK] (HP-IB code: EMOF). 

Example 
Turn  on the EMF mode 

The EMF mode has been activated as indicated by the EMF annunciator. Until this 
mode is turned off, subsequent amplitude entries will be in EMF units. Now set the 
amplitude t o  2.3 EMF uV. 

ENTRY 

LOCAL 
(keys) 

Display 

@ 

FREQ EMF AMPTD 

(program 
codes) 

DATA 

F-Jr-J][3m 
LOCAL 
(keys) 

Amplitude has been ~t to 2.3 E:\IF uV. The cursor above the amplitude display setting 
indicates amplitude is the active fu~ict ion.  

EMON 

ENTRY 

(program 
codes) 

AP 2.3 UV 
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Amplitude (cont'd) 

AMPTD OFF ON 
WF OFF/'3N 
How to Tu rn  Off the  Amplitude Output 

The R F  output can be turned off using the following method: 

s By selecting the [-m) key when amplitude is the active function (HP-IB: 
APOF). The amplitude display will read AP.OFF. 

When amplitude is turned off in this way, the R F  output and all I?armonics, 
subharmonics, and all other spurs will be reduced to a level below - 140.0 dBm ((3.023 uV, 
0.046 EMF uV, -33.0 dBuV, or -27.0 dB EMF uV). 

@ By selecting I-). Amplitude will be toggled off or on each time this key 
is selected. 

Amplitude does not have to  be the active function to  reduce R F  output amplitude with 
the [w] key. This function reduces the level of the  carrier frequency and 
associated harmonics without adjusting the output attenuators. (Refer to  Table 3- 14  
below.) The amplitude portion of the display reads RF.OFF. 

Table 3-14. RF.OFF Output Amplitude Levels 

HP-IB 
Codes 

Harmonic 
Attenuation 

(dB)* 
1-1 40 
1-110 
- (-70 

1-110 

RF Frequency (MHz) 

1057.500001 to 21 15.000000 
528.750001 to 1057.500000 

0.1 00000 to 528.750000 
(except Heterodyne Band) 
0.1 00000 to 132.1 87500 

(Heterodyne Band Only) 

'dB relative to the carrier signal's original amplitude. 

Output 
Signal 

Attenuation (dB)* 

1-140 
- <-75 

1-140 

5-75 

Keys 

AMPTD 
dBm 
v 
mV 
w v 

Comments Overranging Specified Aniplitude 
Atnplitudes as high as 20 dBn1 (2.24V, 127.0 dBuV, 4.49 EMF V, or  133.0 dB EMF uV) 
can be set a t  any R F  frequency setting, but the level is not specified above the values 
listed in Table 3- 1 3 (on page 3-69). 

Keys 

d BwV 
EMF 
OFF ON 
RF OFFION 
SPCL 

Codes 

A P 
DM or DB 

v L 
MV 
uv 

Codes 

DU 
EMON, EMOF 
APOF, APON 

RO, R1 
S P 
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Amplitude (cont'd) 

Depending on combinations of settings selected for amplitude and frequency and/or AM 
that overrange specified amplitude levels, a message may occur indicating an  automatic 
leveling control (ALC) loop out-of-lock condition. However, the ALC loop out-of-lock 
condition requires continuous ~nicroprocessor action that  results in a slight increase in  
noise, spurious signals, and Radio Frequency Interference (RFI). To eliminate these noise 
levels, either turn the ALC loop off (Special Function 4) or eliminate the overrange 
condition. Refer t o  on page 3-1 9 7  for more information about these out-of-lock 
messages. 

Resolution is in dB When Setting Voltage Levels 
Select voltage levels with a resolution as small as 0.001 uV (0.002 EMF uV). However, 
internally the Signal Generator changes the output in units of dBm, with a maximum 
resolution of 0.1 dB. 

Converting Amplitude Units 
Refer t o  Amplitude Units Conversion on page 3-205 for  information about changing 
amplitude values from one unit to another. 

Tiine Required for  Output  Level Switching 
Output level switching time is less than  100 ms from receipt of the last controller 
command. 

Units Used for  Increment Set Can Be Different Than  Units Used for  the Amplitude 
Setting 
An amplitude increment value can be set using a different unit specifier than the unit 
specifier displayed; for example, the amplitude increment could be in dB with a n  output 
setting in  volts. 

When dBm, V, mV, uV, o r  dBuV is selected, t he  Signal Generator allows increment 
settings in dB, V, mV, or  uV. 
When EMF V, EMF mV, EMF uV, or dB EMF uV is selected, the Signal Generator allows 
increment settings in dB, EMF V, EMF mV, or EMF uV. 

When the  dBm and dBuV Keys Function as dBuV Terminators  
Both the dB key ( (m L)BM ) ) and the  dBuV key ( [ T A D T I  ) function as dBuV 
terminators when the amplitude is set in dBuV. All other relative amplitude settings use 
only the dB key as a dB terminator. 

HP-IB. Either  IIB or DM 
When selecting units in dBm, either HP-IB code DM or DB can be used. When selecting 
units in dB relative, either HP-IB code DB or  DM can be used. Therefore, amplitude 
relative rnust be turned off (APRF) if you want DM to  mean dBm. 

HP-IB. Sequence Dependency 
Amplitude settings are sorrleti~rles coupled with Attenuator Range Hold (Special Function 
9) or  AM settings. Therefore, HP-IB codes may need to be entered in a particular 
sequence when accessing combinations of these functions. Refer to the discussion about 
Sequence Dependency which begins on page 3-  12 in the HP-IB section of this Section 111. 
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Amplitude (cont'd) 

Related 
Special 
Functions 4. ALC Off. This special function opens the  output  leveling loop to provide 

(typically) a 5 dB improvement in third order intermodulation a t  a 2 kHz offset. Typical 
output level accuracy is *2 dB when ALC Off is selected. 
204. Disable ALC Off. This special function re-enables the output leveling loop that  
was disabled with Special Function 4. 

9. Attenuator  Range Hold On. When Attenuator Range Hold is selected, the  Signal 
Ge~lerator 's output attenuators are fixed and the output  ALC loop controls signal 
amplitude. This produces a 30 dB range with monotonic, step-to-step amplitude 
increments. 

The upper and lower limits of each 30 dB range are determined by the Signal 
Generator's output amplitude when Attenuator Range Hold is selected. Table 3- 15  (on 
the following page) lists each 30 dB range (in dBm) tha t  is available (depending on the  
output setting) when Special Function 9 is selected. This table also lists the  ranges a t  
which amplitude and AM are specified (which are  also dependent on the amplitude 
setting when Special Function 9 was selected). Figure 3-9 (on page 3-76) is a graphic 
summary of this table. Refer to Table 1 - 1 (page 1-7) for AM and output amplitude 
specifications. 

The following functions are  not possible when Attenuator Range Hold is enabled: 
ALC Off (Special Function 4), Pulse Modulation, and Amplitude Sweep. 
209. Attenuator  Range Hold Off. This special function turns off Attenuator Range 
Hold tha t  is selected with Special Function 9. 

119. Disable Settling. This special function allows the Signal Generator's 
microprocessor to  respond to new commands without waiting for the internal circuitry to  
settle. When using this special function, it's possible to  select a function before the 
previous function has finished settling. When settling is disabled, response time is 
improved by up to 40 ms.. Special Function 1 19 disables out-of-lock messages. 
219. Re-enable Settling. This special function re-enables the settling tha t  is disabled 
when Special Function 1 19 is selected. 

Related 
Operating 
Instructions Refer t o  Relative Amplitude (page 3-77) for information on setting amplitude in units 

other than dBm, V, mV, uV, dBuV, EMF V, EMF mV, EMF uV, or  dB EMF uV. 

Refer t o  Amplitude Sweep (page 3-83) for information on selecting a n  amplitude sweep 
range up t o  30 dB. 

Refer to  Knob (page 3- 14 1) and Step, Increment Set (page 3- 149) for  information on 
using these to modify settings. 

Refer to  Instrunlent Preset, Part ia l  Preset (page 3- 139) for  information about setting 
the instrument to  an  initialized state that  maintains preset references including the 
selected amplitude units. 

Refer to  Operating Messages (page 3- 177) if the instrument displays a message you want  
clarified. 

Refer to Special Functions (page 3-165) for information about the way these are  
accessed. 
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Amplitude (cont'd) 

Operation 

Table 3-15. Attenuator Range Hold; Amplitude and AM Ranges 

Output 
Amplitude (dBm) 

When Hold is Attenuator Selected 

20.0 to 5.0 
4.9 to 0.0 

-0.1 to -5.0 
-5.1 to -10.0 
-10.1 to -15.0 
-15.1 to -20.0 
-20.1 to -25.0 
-25.1 to -30.0 
-30.1 to -35.0 
-35.1 to -40.0 
-40.1 to -45.0 
-45.1 to -50.0 
-50.1 to -55.0 
-55.1 to -60.0 
-60.1 to -65.0. 
-65.1 to -70.0 
-70.1 to -75.0 
-75.1 to -80.0 
-80.1 to -85.0 
-85.1 to -90.0 
-90.1 to -95.0 
-95.1 to -100.0 
-100.1 to -105.0 
-105.1 to -110.0 
-1 10.1 to -1 15.0 
-115.1 to -120.0 
-120.1 to -125.0 
-1 25.1 to -1 30.0 
-130.1 to -135.0 
-135.1 to -140.0 - 

Available 
Range of 

Amplitude (dBm) 

20 to -10 
15 to -15 
10 to -20 

5 to -25 
0 to -30 

-5 to -35 
-10 to -40 
-15 to -45 
-20 to -50 
-25 to -55 
-30 to -60 
-35 to -65 
-40 to -70 
-45 to -75 
-50 to -80 
-55 to -85 
-60 to -90 
-65 to -95 
-70 to -100 
-75 to -105 
-80 to -110 
-85 to -115 
-90 to -120 
-95 to -125 
-100 to -130 
-105 to -135 
-110 to -140 
-115 to -140 
-120 to -140 
-125 to -140 

Amplitude 
Range at Which 

Amplitude is 
Specified (dBm) 

15 to 5 
10 to 0 
5 to -5 
0 to -10 

-5 to -15 
-1 0 to -20 
-1 5 to -25 
-20 to -30 
-25 to -35 
-30 to -40 
-35 to -45 
-40 to -50 
-45 to -55 
-50 to -60 
-55 to -65 
-60 to -70 
-65 to -75 
-70 to -80 
-75 to -85 
-80 to -90 
-85 to -95 
-90 to -100 
-95 to -105 
-100 to -110 
-105 to -115 
-110 to -120 
-115 to -125 
-120 to -130 
-125 to -135 
-130 to -140 

Amplitude 
Range at Which 

AM is 
Specified (dBm) 

10 to 5 
5 to 0 
0 to -5 

-5 to -10 
-10 to -15 
-15 to -20 
-20 to -25 
-25 to -30 
-30 to -35 
-35 to --40 
-40 to -45 
-45 to -50 
-50 to -55 
-55 to -60 
-60 to -65 
-65 to -70 
-70 to -75 
-75 to -80 
-80 to -85 
-85 to -90 
-90 to -95 
-95 to -100 
-100 to -105 
-105 to -110 
-110 to -115 
-115 to -120 
-120 to -125 
-125 to -130 
-130 to -135 
-135 to -140 
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Figure 3-9. Attentlator Range Ilold; Alnplittide and Ahl Ranges 
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RELATIVE AMPLITUDE 

Description A dBm amplitude setting is actually n setting relative to  a 1 mW reference (even 
though the 8642A/B treats dBm as an  absolute amplitude unit). With the Relative 
Amplitude mode, the  output amplitude can be displayed relative to  references other 
than  1 mW. 

The Relative Zero function sets the current amplitude setting to be the  amplitude 
reference. The Reference Set function sets the  current display to  read as an  offset 
from a specific amplitude reference. Setting a value for  Reference Set with the  
Off/On key causes the aniplitude setting t o  read as an  offset from the Signal 
Generator's last selected reference. 

Once a n  atnplitude reference is selected, all subsequent amplitude settings are entered 
and displayed as relative amplitudes in terms of dB above or below the amplitude 
reference. This condition exists until  the Relative Amplitude mode is turned off. 

The actual output amplitude is equal to the sum of the amplitude reference and the 
displayed amplitude. 

Procedures Note: Put the  instrument in its initialized state by selecting [TTSTT-j. 

REL ZERO 
How to Set the Current  Output  Amplitude Setting To Be the  Amplitude Reference 

Setting the current output amplitude as the amplitude reference causes the amplitude 
setting display to  become 0.0 dB relative. 
(-AW-m] REL ZERO ( 1- (-1 ) 

Example 
Set the amplitude to  any arbitrary level using the  Knob, Step keys, or Data keys. (For 
example, you rnight be setting the  level to  a reference value that  depends on a power 
level being measured elsewhere on a power meter.) Then, "zero" the  Signal Generator's 
amplitude display: 

LOCAL 
(keys) 

(program 
codes) 

ENTRY 

IA..,1 

APRZ 

@ 

ENTRY 

[A,,,,1 
AEL ZERO 
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Relative Amplitude (cont'd) 

Display 

FREO 

C.i 3 B 
AMPTD REL 

The AMPTD REL annunciators indicate that the amplitude display is a relative 
output. All subsecluent a~npli tude settings will be entered and displayed in units of dB 
relative to the absolute amplitude when the  Relative Zero function was selected. 

After setting the amplitude reference, the  d B ~ n  key operates as a dB terminator (note 
the dB printed above the dB111 key). For example, af ter  setting the output to  read in 
dB relative units, just key in 20 dB t o  output 20 dB relative to  the absolute amplitude 
when the Relative Zero function was selected. 

REF SET 
How to  Set a Reference to a Specific Amplitude 
(In units of dBm, V, mV, uV, EMF V, EMF mV, or EMF uV.) 

Setting a specific RF amplitude as the amplitude reference causes subsequent 
amplitude settings to  display the  current output amplitude as dB relative to the 
amplitude reference. 
[AMPTD] REF SET ( ( - S H F j  [AMPTD] ) followed by the  value of the desired 
reference amplitude (in dRm, V, mV, or  uV). 

REF SET Example 1 
Configure the front panel t o  allow all amplitude setting values to be entered and 
displayed as offset from a 1V amplitude reference. 
First select mSfKPRESET) to put the instrument in a known state, then: 

FREO AMPTD REL 

The AMPTD REL annunciators indicate the displayed amplitude is relative to a 
reference amplitude. The displayed amplitude is - 1  53.0 dB; the actual output 
amplitude is the displayed amplitude plus the amplitude reference. To convert the  
amplitude reference to dBm, first exit the relative mode, then select your reference 
amplitude as the absolute output amplitude (1V in this case), then press the dBm key. 
The equivalent value for 1V is 1 3 dBm; therefore, - 15 3 dB + (+ 1 3  dBm) = - 140 dBm. 

3-78 

LOCAL 
(keys) pKJ 

ENTRY 

[AMPTO] 

(program 
codes) 

ENTRY 

g 

APRS 1 VL 

DATA 

n-JW 
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Relative Amplitude (cont'd) 

REF SET Example 2 
Configure the display to read each subsequent amplitude in dBf ( that  is, dB relative to 
1 femtowatt: 0 dBf = - 120 dBm). 
First select ( F C S T R T R E m )  to  put the instrument in a known state, then: 

Display 

LOCAL 
(keys) 

w 
(program 

codes) 

v 

FREQ AMPTO REL 

The AMPTD REL annunciators indicate the displayed amplitude is relative to a 
reference amplitude. The displayed amplitude is -20.0 dB (dBf, in this case). The 
actual output amplitude is the displayed amplitude plus the amplitude reference; 
therefore, - 20 dB + (- 120 dBm) = - 140 dBm. 

ENTRY 

[,,,,,) 

REF SET 
How to Set a Reference to a Specific Amplitude 
(In units of dB relative; for example, dB£ or dBV) 

If the output amplitude has already been set to be displayed in relative units (for 
example, dBf or dBV), use the following procedure to set a specific amplitude 
reference: 
( - A m ]  followed by the value of the desired reference amplitude (in relative dB 
units) and REL ZERO ( LGPTS-) ) 

APRS -120 DM 

B 

REF SET Example 3 
Configure the front panel to display all amplitude output values as an offset from a 
20 dBf amplitude reference. 
First set the display to read amplitude in dBf using the Relative Zero function as 
described in "REF SET Example 2" above, then proceed with the following example: 

ENTRY 

REF SET 

@ 

DATA 

D(--i-J(mJrn 

LOCAL 
(keys] 

DATA 

mm& dBrn 

ENTRY 

[,,,,,I 

w 
(program 

codes) 

ENTRY 

@ 

AP 20 DB APRZ 

pKJ 

ENTRY 

REL ZERO 

IAMPTO] 
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Relative Amplitude (cont'd) 

Display 

v 
m n  TI T 

FREO 

w.w u d 
AMPTD REL 

The AMPTD REL annunciators indicate the amplitude display is relative t o  a 
reference amplitude. The amplitude is now displayed as 0.0 dB relative to 20 dBf. 
(Note that the amplitude reference would be displayed as - 100 dBnl because the 
reference can only be displayed in absolute units.) 

REF SET Example 4 
Configure the front panel to display all output amplitude values as a n  offset from a 
12 dBuV amplitude reference. Actual amplitude references in units of dBuV or  dB 
relative cannot be directly set; however, REL ZERO ( (-1 ) can be 
used. 
First select (-ST] to put the instrument in a known state, then: 

Display 

LOCAL 
(keys) 

(program 
codes) 

v 
nnTIT 

FREO 

w.w u d 
AMPTD REL 

The AMPTD REL annunciators indicate the amplitude display is relative t o  a 
reference amplitude. The displayed amplitude is 0.0 dB; t he  actual amplitude output 
can be displayed (in dBn1) by selecting REF SET ( (J5FFF-n I-) ). The d B ~ n  key 
will function as a dB key when the  amplitude setting is relative. (Note that  the 
amplitude reference would be displayed as - 95  dBm because the reference can only be 
displayed in  absolute units.) 

ENTRY 
. 

&@ 

How to  Reference to the Signal Generator's Last-Selected Reference 
Turn 011 the amplitude relative mode by setting the anlplitude reference to  the 
last -selected value: 
(-1 REF SET ( [TZIiFn ff FEQ-) 1) ( - O m f - ) .  

How to Display the Current Reference 
[ T m  REF SET ( [ - s S m  ml?QT ) 
Even though the amplitude reference can be set in dB relative units using the Relative 
Zero function, the aniplitude reference can only be displayed in absolute units. (In this 
case, the ainplitude setting is autonlatically converted t o  absolute units before it is set 
as the amplitude reference.) 
Clear the reference display by either pressi~lg the RHFT] key twice, or by setting 
another fu~ i c t i o~ i .  

AP 12 DU APRZ 

DATA 

[ a m  
ENTRY 

(,,,,,) 

ENTRY 

REL ZERO 

(,,,,,) 
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Relative Amplitude (cont'd) 

REL OFF 
How to Turn Off the Relative Mode 

[m-) REL O F F (  (-1 IIDFFTK] 1, or 
[ A M P r D ]  REF SET (CSRF'T-1 [FRiEQ-] ) (0-3, or 
Select a volts key with amplitude as the active fu~lc t ion  (volts units are always 
absolute). 

MP-IB 
Codes 

Comments 

Keys 

REF SET 
REL ZERO 
REL OFF 
AMPTD 
OFF ON 
EMF 

Codes 1 
APRS 
APRZ 
APRF 

A P 
APRSOF, APRSON 

EMON, EMOF 

Range of Aniplitude Reference Settings 
Allowable ranges for the amplitude reference settings: 
+59.9 dBm to - 140 dBm 
4.995V to 0.023 uV 
9.99 EMF V to 0.046 EMF uV 
Note that  the maximurn for  the  dBm setting is greater than tha t  for the voltage 
setting. If you want to  set a higher voltage reference than  4.995V (9.99 EMF V), 
convert the value to dBm and set the reference set value as high as +59.9 dBm (221V 
or  442 EMF V). 

Keys - 
d Bm 
dB 
v 
mV 
!Jv 
d BFV 

Converting Amplitude Units 
Refer to  Amplitude Units Conversion on page 3- 205 for information about changing 
amplitude values f rom one unit t o  another. 

- 
Codes 

DM or DB 
DB or DM 

VL 
MV 
uv 
D U 

When the dBnl and dBuV Keys Function as dBuV Terminators 
Both the dBm key ( ( - G m M M )  ) and the dBuV key ( CRACT%ACT%] ) function as dBuV 
terminators when the amplitude is set in dBuV. All other relative amplitude settings 
use only the dBm key as a dB terminator. 

HP-IB. Either DB or DM 
When in the relatlve amplitude mode, IIM does not set dBm; DM and DB set dB 
relatlve amplitudes. Therefore, amplitude relative must b:: turned off (APKF) t o  have 
DM mean dBm. 

EMF Conversions Are Automatic 
Relative settings established in the non-EMF mode will be automatically converted to  
EMF values when that  mode is selected. Similarly, relative settings established in the 
EMF mode will be converted to non-EhlF values when the EhlF mode is turned off.  

Amplitude Settings Interact With Other Instrument Settings 
Some settings are limited by the interaction of coupled t'unctions (for example AM 
depth and amplitude). Kefer to  the appropriate Detailed Operating Instruction for 
setting limitations, and be aurare that  any restrictions are  due to the absolute 
amplitude, not the relative amplitude setting. 
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Relative Amplitude (cont'd) 

Relative Amplitude Sweep 
It is not possible t o  set a n  amplitude sweep directly in relative units. Refer t o  page 
3-205 for amplitude units conversion inforniation to  determine amplitude sweep start  
and stop end-points in absolute units. 

Related 
Operating 
Inst ructions Refer t o  Amplitude (page 3-69) for additional information about setting amplitude. 

Refer to  Knob (page 3- 14 1 )  and Step, Increment Set (page 3- 149) for information on 
using these to modify settings. 

Refer t o  Instrument Preset, Partial Preset (page 3- 1 39) for information on setting the 
intrument to an initialized state that  maintains preset references including the 
selected aniplitude units. 

Refer to  Operating Messages (page 3-177) if the  instrument displays a message you 
want clarified. 
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AMPLITUDE SWEEP 

Operation 

Description The Signal Generator can amplitude sweep between a s tar t  end-point and a stop 
end-point in linearly spaced, incremental steps. 

Sweep step size is automatically selected based on the amplitude span (which is the 
absolute value of the start  amplitude minus the stop amplitude) and the sweep time. 
Although step size cannot be directly set, this operating instruction provides ways to  
calculate a sweep time to  enable you to select a particular step size or  number of steps. 

Table 3-16. Amplitude Sweep Operating Characteristics 

Procedures Note: Put the  instrutnent in a n  initialized state by selecting [ J F k X R ~ ~ E T ] .  

Electrical 
Characteristics 

Output Amplitude Sweep 
Range1 

Sweep Time 

Accuracy 

X Axis Output 

Z Axis Output 

How to Turn On Amplitude Sweep 
Turn on amplitude sweep by selecting the amplitude sweep mode, the sweep time, and 
the start  and stop amplitude values (procedures for selecting these parameters are 
described in this instruction). Upon selection of amplitude sweep, the two sweep 
end-points a re  displayed as the start amplitude and the stop amplitude. These 
end-points will be shown as AA.OFF and AB.OFF until sweep values a re  entered. (AA 
and AB are the HP-IB codes for start. amplitude and stop amplitude, respectively.) 
Note that  if the sweep mode has not been selected since the last time Instrument 
Preset has been selected, auto sweep is automatically selected and causes the Signal 
Generator to  begin sweeping immediately af ter  end-points are set. (The SWPNG 
annunciator indicates that a sweep is occurring.) 

' ~ n  output amplitude sweep range of 30 dB is possible. However, the lowest lOdB of amplitude range is not specified. 

2~u f fe r  this output in order to use the Z-axis output with a plotter for pen lift. 

Performance 
Limits 

20 dB logarithmic 
20 dB linear (with Special Function 122) 

20 ms minimum 
999s maximum 

+1  dB 

+ 3  dB 

0 to 10 Vdc 

TTL positive true 

Conditions 

Over highest 10 dB of 
amplitude range 
Over second highest 
10 dB of amplitude range 

-c 10% 

For crt display blanking 
during retrace2 
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Amplitude Sweep (cont'd) 

START AMPTD, STOP Ahll'TD 
How to Set Star t  and Stop Amplitude Values 

1. Set specific start and stop amplitude values: 
S ta r t  Anlplitiide 
[ - S T m A M P m  and the value of the desired sweep start  end-point (in dB~n ,  V, mV, 
or  uV). If in  the EhlF nlode, the value can be set 111 EMF V, EMF mV, or ERlF uV. 
Stop Amplitude 
[ S I OP AMPTD ] and the value of the desired sweep stop end-point (in dBm, V, lnV, or 
uV). If i n  the ER4F mode, the value can be set in EMF V, EMF mV, or EhlF uV. 

2. You can also set last-selected start  and/or stop amplitude values by selecting 
C S f A m m 3  [ O F F ]  and d Sl OP AMPTD) ( OFF am-) (HP-IB codes: 
AAON and ABON). 

(To shorten the display of the message "CRUNCH CRUNCH Mhlh4hlMMM .I60" you 
can select either a faster sweep time or  Special Function 122 ,  Linear Amplitude 
Sweep, while you are  setting end-point values.) 

Now to Stop the  Sweep 
1. You can stop the sweep by turning off both the start  and stop end-point settings: 

lsrARTwmm 
(HP-IB codes: AAOF ABOF) 
When amplitude sweep is stopped, output levels are reduced to the levels described in 
Table 3- 14, KF.OFF Output  Amplitude Levels (on page 3-72). (We recommend you 
exit amplitude sweep this way t o  prevent Paran~e te r  Changed messages that  are 
discussed on page 3 - 1 S 2.) 

2 .  You can also stop the sweep by turning off just one of the end---point settings, for 
example: 
mml AMPTD ) [ OFk ON-) (1-IP-IB code: AAOF) 
When a~npl i tude  sweep is stopped, the output anlplitlide setting is equal to the 
remaining displayed end-point value. S topp~ng the sweep using the above example 
would cause the output anlplitude t o  to  be equal t o  the value of the stop amplitude. 

3. During auto or single sweep you can stop the sweep and display the actual output 
amplitude by selecting manual sweep. 
MANUAL ( [-SH7Ff-I I S m Q 7 )  ) 

S e l e ~ t ~ n g  e~ t l i e r  (AlWTD 1, [-m, PUL2SE ( r S H T J  m-) 1, C S T A m H t Q  I ,  
[ S T O P O ) ,  or (#TO-FF/OT] w ~ l l  also tu rn  off the sweep but may cause a 
I'arameter Changed message. (These rilesages are discussed in Operating Messages, page 
3-1823 

A11'TO, MANUAI. ,  SING1,E 
Hlow to Select a Sweep Mode 

Sweep modes ava~lable are auto, manual, and single. 
[ STARTXMPTiT) or (STOPAMPTD]  must f ~ r s t  be selected befn1.e one of the 
amplitude sweep niocles call be se le~ ted  
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Amplitude Sweep (cont'd) 

Auto Sweep 
Auto sweep continually repeats the sweep sequence from star t  amplitude t o  st!)p 
amplitude: 
AUTO ( [SmFT] CSVABT-Afvli'TD j ) (PIP-IB code: AASA) 
The SWPNG annunciator is continuously displayed. (The auto sweep can be stopped to 
display the  actual ouiput  amplitude by selecting manual sweep). 

Manual Sweep 
Selecting manual sweep does not start  a sweep, but enables the Knob or  the Step keys 
to control an  amplitude sweep: 
MANUAL ( [ x r ]  [ S I'OP FHtQ ) ) (HP-IB code: AASM) 
Turn the Knob or select the Step keys to sweep between end-points. The actual 
output amplitude as well as the SWPNG annunciator are  displayed during the 
amplitude sweep. 

HP-IB: You can use the  step keys (HP-IB: UP, DN) to sweep in the manual sweep 
mode since Knob rotation is not possible via HP-IB. 

Single Sweep 
Selecting single sweep will start  or restart a single sweep (if both end-points a re  set). 
Single sweep initiates one sweep only; a t  the end of the  sweep, t he  output  amplitude 
remains a t  the final and-point value: 
SINGLE ( P H T 1  I S T O P D 3  ) (HP-IB code: AASG) 
The SWPNG annunciator is displayed for the  duration of t he  single sweep. (The single 
sweep can be stopped to display the actual output amplitude by selecting manual 
sweep). 
(When operating the instrument locally, a single sweep can also be conveniently 
restarted by pressing the m 7 5 - N N )  key twice when in the single sweep mode. Start 
anlplitude or stop amplitude must be the active function in order to use the Off/On 
function in this way.) 

TIME 
How to Set Sweep Time 

Sweep time is set using the following procedure: 
TIh1E ( [-SSWV I-HEQ ) ) and the value of the desired sweep time in s or 
ms ( rF31Hfm or -1 respectively). 
Selecting TIME ( LT8lF"l-J [-STARTRE) ) alone displays the  current sweep time 
setting. If sweep time is not specified, the Signal Generator uses the  sweep time value 
last entered for either frequency or amplitude sweep. 

Note that  a faster sweep time usually results in fewer steps with a larger step size. 

The followiilg pages contain detailed information about how to understand the 
relationships between sweep span, sweep tinle, step size, and number of steps. If you 
are not interested in these details, you can Just adjust sweep time until the 
approximate desired number of steps or step size is obtained. To skip these sweep time 
details, tu rn  to  page 3- 92.  
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Amplitude Sweep (cont'd) 

How to Set Sweep Titne 
(Using Sweep Time to Set Amplitude Step Size and Nunlber of Steps) 

The operating characteristics for an~pli tude sweep time are  as follows: 

Minimum Sweep Time 
Maximum Sweep Time 
Sweep Time Resolution 
Minimum Amplitude Sweep Step Size 
Minilnun1 Amplitude Dwell Time per Step 

20 ms 
399s 
1 Ins 
0.1 dB 
3 ins 

Amplitude Sweep Calculations 
Since the sweep step size is not directly selectable, the following calculations provide 
ways to determine: 
1) the number of steps automatically selected (page 3-86), 
2) the arliplitude step size autonlatically selected (page 3-87), 
3) the required sweep time that  will select a desired number of amplitude steps (page 
3-87), and 
4) the  required sweep time that  will select a desired step size (page 3-89). 
However, these calculations do not directly apply t o  situations when the start 
end-point is equal to the stop end-point (zero span). Refer t o  "Zero Span for 
Anlplitude Sweep" on page 3-92 for  infornlation about X-axis steps in  zero span. 

These calculations apply only to  logarithnlic amplitude sweep. Calculations for Llnear 
Amplitude Sweep (Special Function 122) are not discussed because calibration data 
used during linear sweeps is different for  each instrunlent. 

Also, amplitude points are truncated t o  0.1 dB. Span is always an integer in 0.1 dB 
units since end-points are  integers in 0.1 dB units. 

The start and  stop amplitude setting vallies must be in d B n ~  in order t o  perform these 
calculations. (Refer to Amplitude Units Conversion on page 3-205 for  inforrrlation 
about changing amplitude values t o  d B ~ n  and back to other units.) 

1) Calculate the number of steps automatically selected. 

The number of steps is the minirnum of: 

I Start Am~l i t ude  (in dBm) - Stop Amplitude (in dBm) 1 

[INTEGER 
( Sweep Time 3 ms (in ms) 
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Amplitude Sweep (cont'd) 

2) Calculate the sweep step size auton~atically selected. 

The result can be a non-integer, but actual amplitude points are truncated to 0.1 dB 
(the total number of points is equal to the total number of steps + 1). 
The sweep step size is the maximum of: 

I Start Amplitude (in dBm) - Stop Amplitude (in dBm) I 

[INTEGER OF ( Sweep Time 3 ms (in ms) 

3) Calculate a sweep time tha t  could be selected for a desired number of steps. 

3a) First you must ensure that the desired number of steps is between the maximum 
and minimum number of steps possible. 

The maximum number of amplitude steps is equal to: 

I Start Amplitude (in dBm) - Stop Amplitude (in dBm) I 

The minimum number of amplitude steps equals the minimum of: 

I Start Amplitude (in dBm) - Stop Amplitude (in dBm) I 
0.1 dB 

3b) If the desired number of steps is equal to the maximum, use a sweep time setting 
(in rns) equal to or greater than the result of the following equation: 

(Number of Steps + 1) x 3 ms 

If the desired number of steps is less than the maximum calculated in 3a, use a sweep 
time setting (in ms) greater than or equal to the result of the above calculation but less 
than the result of the following calculation: 

(Number of Steps + 2) x 3 ms 
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Amplitude Sweep (cont'd) 

Example for Calculation #3 

Set an  amplitude sweep from - 1 0  dBm to - 2  1 d B n ~  with 100 amplitude steps 

Calculate the required sweep time setting for  the  100 amplitude steps using 
calculation #3: 

Maximum nunnber of steps is equal to: 

Minimum nurnber of steps is equal t o  a minimum of: 

5 

Since 5 is less than 1 10, the nlininlunl number of steps is 5. 

Therefore, i t  should be possible to select 100 steps since tha t  value is between the 
minimuin value (5) and maximum value ( 1  10). 

To get 100  amplitude steps, you can set the sweep time between the results of the 
following calculations: 

LOCAL 
(keys) 

(program 
codes) 

SWEEP 
- 

(SHIFT] 

SWEEP 

rn 

SWEEP 

AUTO 

AASA ST 304 MS AA -10 DM AB -21 DM 

DATA 

aapgm 

@ p F &  
SWEEP 

SWEEP 

""' 

DATA 

F-JlTJpJm 

DATA 

(gmm& 
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Amplitude Sweep (cont'd) 

Example for  Calculation #3 (cont'd) 

Display 

The display shows that  the amplitude values are  possible and are  currently being set. 

v 

FREC SWPNG START AMPTD STOP 

The display usually shows the start  amplitude and the  stop amplitude settings. If 
another active function is selected, the display could indicate amplitude sweep with 
the SWPNG annunciator or by displaying SWEEP in the right portion of the display 
above the AMPTD annunciator. 

4) Calculate a sweep time setting tha t  could be selected for  a desired step size. 

4a) You need to choose the step size so the amplitude span divided by the step size is 
an  integer. You must also ensure that  the desired step size is between the nlaximunl 
and minimum step size possible. 

The maximum step size is equal t o  the maximum of: 

0.1 dB 

I Start Amplitude (in dBm) - Stop Amplitude (in dBm) I 
5 

The minimum step size is equal to  0.1 dB. 

4b) When the  sweep step size equals the minimum, use a sweep time setting (in ms) 
equal to  or  greater than the result of the following calculation. 

I Start Amplitude (in dBm) - Stop Amplitude (in dBm) I 
Step Size (in dB) 

) +  1 ] X  3 ms 

When the sweep step size is greater than the minimum, use a sweep time setting 
greater than or equal to  the result of the above calculation, but less than the result of 
the following calculation: 

I Start Amplitude (in dBm) - Stop Amplitude (in dBm) 1 
Step Size (in dB) 

) +  ~ I x  3 rns 
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Amplitude Sweep (cont'd) 

Exanlple for Calculation #4 

Set a n  amplitude sweep from - 10 to  + 10 dBm with a sweep step size of 0.8 dB. 

Calculate the  required sweep tirne setting for a 0.8 dB step size using calculation #4: 

Ensure that  an integer results when the amplitude span (of 20 dB) is divided by the 
step size of 0.8 dB. 

Minimuni step size is equal to 0.1 dB. 
hlaximuni step size is equal to the maximunl of: 

Since 4 dB is greater than 0.1 dB, the maximum step size is 4 dB. 

Therefore, i t  should be possible to  select a 0.8 dB step size since that  value is between 
the iili~lirnunl value (0.1 dB) and maximum value (4  dB). 

To obtain a step size of 0.8 dB, you can set the sweep time between the results of the 
following calcul a t '  ions: 

DATA 

mm& 

SWEEP 

TIME 

(keys) 

(program 
codes) 

LOCAL 
@ 

SWEEP SWEEP 

AUTO 

DATA 

l--i-Jmm 

AASA ST 80 MS AA -10 DM A 6  10 DM 

SWEEP SWEEP DATA 

mmmm 
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Amplitude Sweep (cont'd) 

Example for  Calculation #4 (cont'd) 

Display 

v 

l e e 7 ,, 1mm71r1 
I U.U II lit 

1 I7 I7 7 1  r 1  
.U u u u u u l i t  L t U.U u I ~ I  

FAEO SWPNG START AMPTD STOP 

The display usually shows the  start  amplitude and the  stop amplitude settings. If 
another active function is selected, the display could indicate amplitude sweep with 
the SWPNG annunciator or by displaying SWEEP in t he  right portion of the display 
above the AMPTD annunciator. To actually see the 0.8 dB steps on the display, you 
can select manual sweep and turn  the Knob slowly or use the Step keys. 
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Amplitude Sweep (cont'd) 

HP-IB 
Codes Keys 

START AMPTD 
STOP AMPTD 
SWEEP TIME 
AUTO 
MANUAL 
SINGLE 
OFF ON 

Comments Sweep Time Is Conlmon to All Sweeps 
Sweep time is common to amplitude sweep and frequency sweep. If sweep time is not 
specified, the Signal Generator assumes the value last selected for either amplitude or 
frequency sweep. If this last-selected sweep time value is below the nlininlum setting 
allowed under current conditions, the message "SWEEP TlME ADJUSTED .C21" is 
displayed and sweep time is automatically set to the  min i~nunl  allowed setting. 

Keys 

dBm 
v 
mV 
~ r v  
S 

m s 
EMF 
SPCL 

Codes 

A A 
AB 
ST 

AASA 
AASM 
AASG 

AAOF, ABOF 
AAON, ABON 

Changing End-Point Values During the Sweep 
During auto or single sweep, the  Knob, Step keys, and Data keys can be used to change 
the start and stop end-points and sweep time values. During manual sweep, the Knob 
and Step keys can only be used to  perform the manual sweep. 

Codes 

DM or DB 
v L 
MV 
uv 
SC 
MS 

EMON, EMOF 
S P 

HP-IB. How to Manually Sweep 
In the manual sweep mode, HP-IB codes "UP" and "DN" can be used to  step manually 
by one step (each time the code is sent). Knob rotation is not possible via HP-IB. 

Hour to Tell if the Start and Stop Anlplitude Entries Are Accepted 
If the  amplitude values entered are accepted, both values will appear in the display. 
If the  amplitude values entered are not accepted, a message will either be queued up or 
displayed to direct you to the entry error. 

Modulation Types Not Possible During Amplitude Sweep 
AM and pulse modulation are not possible during amplitude sweep. 

Limitations on Display Resolution When Manually Sweeping in Volts Units 
During manual sweep, wllen the end-points are set in volts, i t  may seem like the Signal 
Generator is not reaching the  selected end-points. Also, when Linear Anlplitlide 
Sweep (Special Function 122) is selected with a sweep set in volts, the display may 
seem to change Inore coarsely than the actual output is changing. The display operates 
in these ways because the displayed value is always rounded internally in 0.1 dB units 
and then converted to volts. 

Converting Amplitude Units 
Refer t o  Anlplitude Units Conversion on page 3 - 2 0 5  fnr information about changing 
amplitude values fro111 one unit to another. 

Zero Span for Amplitude Sweep 
To ca l~u l a t e  the number of X-axis steps autoniatically selected for zero span, refer to 
calculation # 1  on page 3- 86.  To calculate a sweep time lllat could be selected for a 
desired number  of X-axis steps, refer to calculalian # 3  011 page 3-87. The maximum 
number of X-asis steps is 1013 (or 1024  poi~lts). 
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Amplitude Sweep (csnt'd) 

Related 
Special 
Functions 

Relative Amplitude Sweep 
It is not possible to set a n  amplitude sweep directly in relative units. Refer to  page 
3-205 for  anlnlitude units conversion information to  determine amplitude sweep start  
and stop end-points in absolute units. 

X AXIS 
A OV to  + 10V stepped output is available a t  the  X AXIS output  connector on the  rear 
panel. The amplitude points a t  the  output coincide with t he  points in the sweep time 
calculations. 

Z AXIS 
A blanking pulse is available a t  the Z AXIS output.  (The blanking pulse is TTL 
positive t rue for CRT blanking during retrace.) 

There is a time tha t  occurs between the end of the sweep and the  beginning of the 
next sweep while the Z AXIS output is blanked and the  frequency and X AXIS output 
are being reset. This time is called start-of-sweep settling time. Start-of-sweep 
settling tirne is not included in the sweep time setting. Also, start-of-sweep settling 
time is not selectable. 

For amplitude sweep, this settling time is approximately 15% of sweep time with a 
minimum of 7 ms and a ~nax imum of 500 ms. 

121.  Sweep Up and Down On. During au to  or single sweep modes, the Signal 
Generator sweeps from the start  end-point t o  the stop end-point and then sweeps 
frotn the stop end-point to  the start  end-point in the same amount  of time. See 
Figure 3-  10 below for a conlparison of the normal sweep rnode (Sweep Up  and Down 
Off; Special Function 221) and the  up and down sweep mode (Sweep Up and Down On; 
Special Function 121). (The waveforms a re  not drawn to  scale.) There is no 
start-of-sweep settling time when this special function is selected. Also, Z-AXIS is 
always TTL low. 
221. Sweep Up and Down Off.  This special function re-enables the  normal sweep 
that  is disabled with Special Function 1 2  1. Special Function 221 sets the Sigrlal 
Generator to sweep from the  start  end-point to the stop end-point, and then again 
from the start  end-point to  the stop end-point. 

NORMAL SWEEP MODE UP AND DOWN SWEEP MODE 

a 

b- 3 0 CI U] X U t& X U I 
X X 

T I M E  D T I M E  * 

Figure 3-10. Sweep Waveforms 

3 - 9 3 
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Amplitude Sweep (cont'd) 

122. Linear Amplitude Sweep. This special function selects a linearly stepped 
output rather than the usual logarithmicly stepped output. Use a sweep time greater 
than 900 ms to obtain maximum sweep resolution. 
222. Logarithmic Amplitude Sweep. This special function selects the usual 
logarithmicly stepped output  disabled with Special Function 122. 

Related 
Operating 
Instrr~ctions Refer t o  Knob (page 3- 141) and Step, Increment Set (page 3- 149) for information on 

using these t o  modify settings. 

Refer t o  Instrument Preset, Part ia l  Preset (page 3-1 39) for  information on setting the 
instrument to an initialized state that  maintains preset references including the 
selected amplitude units. 

Refer t o  Operating Messages (page 3-1 77) if the instrument displays a message you 
want clarified. 

Refer t o  Special Functions (page 3 - 1 6 5 )  for information about the way these are 
accessed. 
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Figure 3-1 1. hlodulation-Related Functions 

3-96 

MODULATION 

ENTRY 

These keys make AM, FM, or @M the active function so 

0 
its value can be set using either Data keys, the Knob, 
Step keys, or the Off/On key. Also Pulse Modulation 
can be turned on or off. You can select either AM or 
Pulse Modulation simultaneously with either FM or iPM. 

INPUT 

ah$ PULSE iM mu The Modulation Source keys select whether an internal 

0 MODULITION SOURCE 
or external source is used (or internal and external 
sources combined). The source of the external 

,. ,,. . -. ma. 
modulation is coupled through the input connectors. 

ENTRY 

The key is used to set the modulation frequency for all 

0 internal modulation sources and for the modulation 

OUTPUT 
output. The key is also used to set the modulation 
output level for the Mod Output connector. 

@ 

O A T &  

clooclo 
o]Io~P!!lm~ 
0 0 0 r m " '  
000~p-J"' 

nc, .< 

These terminator keys enable you to complete a data entry. 
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MODULATION, AM 

Operation 

Description The Signal Generator can amplitude modulate its R F  output either with a variable 
internal modulation oscillator and/or with an  ac- or dc-coupled external source 
applied to the AM/PULSE INPUT. 

When amplitude settings exceed +14.0 dBm (1.1 2V, 121.0 dBuV, 2.25 EMF V, and 
127.0 dB EMF uV), the AM depth setting is limited. (Refer to Table 3-1 8 on page 
3- 102.) 

Table 3-17. AM Operating Characteristics 

Procedures 

Electrical 
Characteristics 

AM Depth 

Resolution 

AM Indicator Accuracy 
(1 kHz rate, up to 90% AM) 

AM Distortion at 1 kHz rate 

AM 3 dB Bandwidth 
(Depth 590%) 

Incidental @M 
(1 kHz rate and 30% AM) 

l l t  is possible to set AM with an output 

Note: Put the instrument in its initialized state by selecting rTNSTR-I. 

AM can be configured to use either the Signal Generator's internal modulation 
oscillator, an  external source, or combinations of the two sources. 

2~pecif ic band information is available In Table 3-11. 

3~~ bandwidths up to 100 kHz can be obtalned by selecting Special Function 8 (Prefer Heterodyne Band). 

Performance Limits 

0% to 99.9% 

0.1 O/O 

~ ( 3 . 5 %  of setting + I %  AM) 

+(5% of setting t l 0 / 0  AM) 

8642A Bands 1-8; 
86428 Bands 1-9 

< I% 
< 2 O/o 

<4% 

8642A Band 9, HET; 
86426 Band 10, HET 

<2% 
<4% 
<6% 

dc to 100 kHz 
20 Hz to 100 kHz 

dc to 20 kHz 
20 Hz to 20 kHz 

<0.2 radians peak 

amplitude above this limit. However, 

Conditions 

Output Amplitude 5+10 dBml 

(707 mV, 1.41 EMF V, 117.0 dBpV, 
123 dB EMF pV) 

8642A bands3 1-8, HET; 
86428 bands 1-9, HET 

8642A band3 9, 
86428 band 10 

0% to 30% AM 
30% to 70% AM 
70% to 90% AM 

0% to 30% AM 
30% to 70% AM 
70% to 90% AM 

External dc, bands2 1, 5 thru 10 
External ac and internal, 

bands3 1, 5 thru 10 
External dc,  band^^,^ 2, 3, 4 
External ac and internal,  band^^,^ 2,3,4 

its modulation characteristics are not specified. 
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Modulation, A M  (cont'd) 

INT 
How to Set AM with the Internal Source (Using the Modulation Oscillator) 

Source 
mm 
Rate 
m O D ]  and the desired modulation frequency (in kHz or Hz). 

Depth 
( X I  and the desired modulation depth (in %). 

Example 
Amplitude modulate the RF output using the internal modulation oscillator, 80% AM 
depth, a t  a 12 kHz rate. 

Display 

v 

AM INT AMPTD 

LOCAL 
(keys) 

The RF  output is being internally amplitude modulated (as indicated by the AM and 
INT annunciators). AM depth is 80.0%. Modulation frequency is set to 12.00 kHz. 
The cursor above the AM setting indicates that AM is the active function. 

ENTRY 

[ 

EXT AC, EXT DC 
How to Set AM with an External Source 

(program 
codes) 

ENTRY 

Source 

DATA 

F M R O E D O ] ( 1 ]  

AMNT MF 12 KZ AM 80 PC 

MODULATION SOURCE 

Do not apply more than 1 5  Vpk maximum external voltage to the 
AM/PULSE INPUT or damage to the Signal Generator's circuitry 
could result. 

The external modulation source connects to the AM/PULSE INPUT connector (input 
impedance of 600 ohms). 

ENTRY DATA 

mpJ(TJ 
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Modulation, AM (cont'd) 

The external modulation signal level should be adjusted to a 1 Vpk (0.707 Vrms) 
sinewave input to the Signal Generator to get the displayed AM depth. With an 
external 1 Vpk signal applied, the Signal Generator modulates its RF output to achieve 
the modulation depth setting. For example, if a 1 Vpk external modulation source is 
provided, with the Signal Generator's AM depth set to  50.0% per volt, the output has 
50.0% modulation depth. (If the source voltage is reduced to 0.5 Vpk, and no other 
settings are changed, the output has 25% modulation depth.) 

If the HI and LO annunciators are not displayed, then the external modulation signal 
is between 0.95 Vpk and 1.05 VPk. The HI, LO annunciators only apply to sinewave 
inputs. The HI, LO detectors do not monitor dc voltage input levels. 

External Coupling 
Any one of the following functions can be used to couple the external AM/PULSE 
INPUT to the AM circuitry: 

AC-Coupled Source 
*c!zixa 

This function selects the external, ac-coupled AM source (displaying the EXT and 
AC annunciators). 

0 INT + (EXT AC) ( [-I, It=] ) 
This function selects the external, ac-coupled AM source and internal AM source 
summed together (displaying the INT, EXT, and AC annunciators). 

DC-Coupled Source 

This function selects the external, dc-coupled AM source (displaying the EXT and 
DC annunciators). 
INT + (EXT DC) ( (-1, I-] ) 
This function selects the external, dc-coupled AM source and internal AM source 
summed together (displaying the INT, EXT, and DC annunciators). 

Rate 
Determined by the external modulation source frequency. 

NOTE 
External modulation frequency is not monitored by the Signal 
Generator. The Signal Generator's modulation frequency display 
refers to the internal modulation oscillator only. 

Depth 
1.X) and the desired modulation depth (in % per volt). 

The modulation depth setting, when using an external source, sets the input sensitivity 
per volt, not the actual depth. A linear relationship exists between the AM depth 
setting and the external voltage applied (for voltages less than or equal to 
approximately 1.2 Vpk). 
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Modulation, AM (cont'd) 

HP-IB 
Codes 

NOTE 
With simultaneous internal and external modulation, the external 
signals should not cause the AM depth to exceed 99.9%. If this 
limit is exceeded, the Signal Generator could go out of lock which 
causes queued up Hardware Error messages. Also, the external 
AM/PULSE INPUT does not respond linearly to inputs greater 
than approximately 1.2 Vpk. 

Example 
Amplitude modulate the RF output with an external, 1 Vpk, dc-coupled source, 80% 
AM depth, at  a rate determined by the external source's frequency. 

Display 

LOCAL 
(keys) 

(program 
codes) 

FREO LO AM EXT DC AMPTD 

The RF output is being externally amplitude modulated with an external dc-coupled 
source (as indicated by the AM, EXT, and DC annunciators). AM depth setting is 
80.0% per volt. Modulation frequency is not monitored by the Signal Generator when 
a n  external niodulation source is used. The cursor above the AM setting indicates AM 
is the active function. The LO annunciator may be indicating that  the external 
modulation source is a t  a dc level (all inputs appear as "LO") or that  there is a sinewave 
input less than 1 volt. 

ENTRY 

m 

AMXD AM 80 PC 

MODULATION SOURCE 

@ 

Keys 

AM 
MOD FREQ 
INT 
EXT AC 
EXT DC 
INT+ (EXT AC) 

Codes 

AM 
MF 

AMNT 
AMXA 
AMXD 
AMBA 

Keys 

INT+ (EXT DC) 
OFF ON 
Yo 
kHz 
Hz 
SPCL 

ENTRY 

IRMJ 

Codes 

AMBD 
AMOF, AMON 

PC 
KZ 
HZ 
SP 

DATA 

IrnrFJ 
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Modulation, AM (cont'd) 

lmments Specified AM Rates Can Be Increased by Selecting the Het Band 
AM depths are specified for depths less than or equal t o  90% a t  a maximum rate of 20 
kHz in bands 2, 3, and 4 (4.1 30860 to 33.046875 MHz). You can increase specified 
AM rates in this R F  frequency range from a maximum of 20 kHz to a maximum of 
100 kHz by selecting Special Function 8 (Prefer Het Band). Refer to "How to Select 
the Het Band" on page 3 - 4 1. 

Spurious Signals (Spurs) That  Occur With the Internal Source 
Internally generated spurs (with levels specified less than -1 0 0  dBc) might be present 
when the internal modulation oscillator is in use. These spurs will be eliminated when 
no internal modulation source is modulating the carrier, and the modulation oscillator 
(MOD OUT) is off. 

Modulation Switching Time 
The time required to turn on the internal modulation oscillator or to switch between 
modulation frequencies can be reduced by approximately 200 ms (depending on 
modulation frequency), with a loss in modulation frequency accuracy, by selecting 
Modulation Frequency Correction Off (Special Function 1 13). For more information, 
refer to "Speeding Up Modulation Switching Time" on page 3- 132. 

The time required to turn on the internal modulation oscillator is increased by 
approximately 200 ms if DC FM Update Mode (Special Function 117) is active. For 
more information, refer to "1 17. DC FM Update Mode On" (page 3- 1 16). 

Modulation Restrictions with Other Functions 
AM and pulse modulation are not possible during amplitude sweep. Also, AM and 
pulse modulation are not possible when ALC Off (Special Function 4) is selected. 

Mixed Modulation 
The Signal Generator can simultaneously modulate the R F  signal with more than one 
modulation type. The Signal Generator does not allow simultaneous AM and pulse 
modulation or simultaneous FM and 9M. AM is allowed in the following 
combinations: 
Any one of these types: 

Internal AM, 
e External ac- or dc-coupled AM, or 
e Internal + external ac-  or dc-coupled AM 
With any one of the follovling: 
e Internal FM, 
e External ac- or dc-coupled FM, 
@ Internal + external ac-  or dc-coupled FM, 
e External low-rate FM (Special Function 5), 
e Internal + external low-rate FM (Special Function 11 2), 
0 Internal 9M,  
@ External ac- or dc-coupled +M, or 

Internal + external ac-  or dc-coupled +M. 

NOTE 
All internal modulation sources use the internal 
modulation oscillator, therefore all internal 
modulation, as well as MOD OUTPUT, have the same 
modulation frequency. 
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Modulation, A M  (cont'd) 

HP-IB. Sequence Dependency 
AM settings are sometimes coupled with Attenuator Range Hold (Special Function 9) 
or amplitude settings. Therefore, HP-IB codes may need to be entered in a particular 
sequence when accessing combinations of these functions. Refer to the discussion 
about Sequence Dependency, which begins on page 3- 12 in the HP-IB portion of this 
Section 111. 

Maximum Combinations of Amplitude and AM 
When amplitude settings exceed + 14.0 dBm (1.1 2V, 121.0 dBuV, 2.25 EMF V, and 
127.0 dB EMF uV), the AM depth setting is limited to those settings listed below in 
Table 3- 1 8. 

Table 3-18. L 

Maximum 
AM Depth 

("10) 

99.9 
97.2 
95.0 
92.8 
90.5 
88.4 
86.2 
84.1 
82.0 
79.9 
77.8 
75.8 
73.8 
71.8 
69.8 
67.9 
66.0 
64.1 
62.2 
60.3 
58.5 
56.7 
54.9 
53.1 

Settings with Am 

Amplitude 

EMFV dB EMF pV 
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Modulation, AM (cont'd) 

Operation 

Table 3-18. Limitations on AM Settings with Amplitude (2 of 2) 

Maximum 
AM Depth 

(O/o 

51.4 
49.6 
47.9 
46.2 
44.5 
42.9 
41.3 
39.6 
38.0 
36.5 
34.9 
33.4 
31.8 
30.3 
28.8 
27.4 
25.9 
24.5 
23.0 
21.6 
20.2 
18.9 
17.5 
16.1 
14.8 
13.5 
12.2 
10.9 
9.6 
8.4 
7.2 
5.9 
4.7 
3.5 
2.3 
1.2 
0.0 

dBm 

16.4 
16.5 
16.6 
16.7 
16.8 
16.9 
17.0 
17.1 
17.2 
17.3 
17.4 
17.5 
17.6 
17.7 
17.8 
17.9 
18.0 
18.1 
18.2 
18.3 
18.4 
18.5 
18.6 
18.7 
18.8 
18.9 
19.0 
19.1 
19.2 
19.3 
19.4 
19.5 
19.6 
19.7 
19.8 
19.9 
20.0 

EMFV 

2.97 
3.01 
3.05 
3.07 
3.1 1 
3.1 5 
3.19 
3.23 
3.25 
3.29 
3.33 
3.37 
3.41 
3.45 
3.49 
3.53 
3.57 
3.61 
3.65 
3.69 
3.75 
3.79 
3.83 
3.87 
3.91 
3.97 
4.01 
4.05 
4.1 1 
4.1 5 
4.19 
4.25 
4.29 
4.35 
4.39 
4.45 
4.49 

dB EMF pV 

129.4 
129.5 
129.6 
129.7 
129.8 
129.9 
130.0 
130.1 
130.2 
130.3 
130.4 
130.5 
130.6 
130.7 
130.8 
130.9 
131 .O 
131.1 
131.2 
131.3 
131.4 
131.5 
131.6 
131.7 
131.8 
131.9 
132.0 
132.1 
132.2 
132.3 
132.4 
132.5 
132.6 
132.7 
132.8 
132.9 
133.0 

V 

1.48 
1.50 
1.52 
1.53 
1.55 
1.57 
1.59 
1.61 
1.62 
1.64 
1.66 
1.68 
1.70 
1.72 
1.74 
1.76 
1.78 
1.80 
1.82 
1.84 
1.87 
1.89 
1.91 
1.93 
1.95 
1.98 
2.00 
2.02 
2.05 
2.07 
2.09 
2.1 2 
2.14 
2.17 
2.19 
2.22 
2.24 

Amplitude 

dB pV 

123.4 
123.5 
123.6 
123.7 
123.8 
123.9 
124.0 
124.1 
124.2 
124.3 
124.4 
124.5 
124.6 
124.7 
124.8 
124.9 
125.0 
125.1 
125.2 
125.3 
125.4 
125.5 
125.6 
125.7 
125.8 
125.9 
126.0 
126.1 
126.2 
126.3 
126.4 
126.5 
126.6 
126.7 
126.8 
126.9 
127.0 
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Modulation, AM (cont'd) 

Related 
Special 
Functions 113. Modulation Frequency Correction Off. This special function disables the 

single-band calibration of the modulation frequency oscillator that normally occurs 
whenever the modulation oscillator frequency is set or the internal modulation 
oscillator is put into use. When this calibration is disabled, the typical modulation 
frequency switching time is decreased by approximately 200 ms. For more 
information, refer to "Speeding Up Modulation Switching Time" on page 3- 132. 
213. Modulation Frequency Correction On. This special function re-enables the 
modulation frequency correction disabled with Special Function 1 13. 

248. Calibrate the Modulation Frequency Bands Again. This special function enables 
you to initiate the calibration sequence that normally only occurs during instrument 
power up. This function can be used, for example, to recalibrate the modulation 
oscillator frequency bands if normal modulation frequency correction has been 
disabled with Special Function 11 3. Calibration typically takes one to two seconds. 

Related 
Operating 
Instructions Refer to Modulation Oscillator (page 3-  1  3  1)  for more information about the internal 

modulation oscillator that is the common source for all internal modulation as well as 
for the MOD OUTPUT connector. 

Refer to Amplitude (page 3-74) for information on Attenuator Range Hold (Special 
Function 9). This special function creates monotonic amplitude ranges that limit the 
specified range of AM. 

Refer to Knob (page 3-  1 4  1) and Step, Increment Set (page 3- 1  49) for information on 
using these to modify settings. 

Refer to Operating Messages (page 3 -  177) if the instrument displays a message you 
want clarified. 

Refer to Special Functions (page 3 - 1 6 5) for information about the way these are 
accessed. 
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MODULATION, FM 

Description The Signal Generator can frequency modulate its R F  output either with a variable 
internal modulation oscillator, and/or with an ac- or dc-coupled external source applied 
to the FM/+M INPUT. 

Depending on the R F  frequency selected, the 8642A/B has different limits on the 
possible FM deviation that can be selected. (See Figures 3- 12 and 3- 1 3  on the following 
page.) The Signal Generator normally selects a divide band to obtain its FM deviation. 
However, if the divide band's maximum internal FM deviation boundaries are crossed, the 
Signal Generator can automatically switch to the heterodyne band which allows wider 
FM deviation a t  R F  frequencies less than 1 32.1 87 50 1 MHz. (Refer to RF Frequency, 
page 3-39, for more information about these different bands.) If FM Pre-emphasis is 
selected, more limitations are placed on FM deviation and modulation frequency. (Refer 
to the discussion about FM Pre-emphasis starting on page 3-1 13 under "6. FM 
Pre-emphasis On".) 

Table 3-19. EM Operating Characteristics 

Electrical Characteristics 

FM Deviation Limitations 

Indicator Accuracy 
(Rates from 20 Hz to 100 kHz) 

Resolution 

FM Distortion 
(Rates from 20 Hz to 100 kHz) 

FM 3 dB Bandwidth 

Performance Limits 

See Figures 3-12 and 3-13 

~ ( 5 %  of setting +10 Hz) 

0.7% of setting or 0.0004OA 
of maximum deviation 
(whichever is larger) 

4% 
2% 
0.4% 

dc to 200 kHz 

20 Hz to 200 kHz 

20 Hz to 100 kHz 

0.4 Hz to 200 kHz (with 
Special Function 5) 

Conditions 

For maximum dc-coupled deviation 
For ' 1 2  maximum dc-coupled deviation 
For ' 1 1 s  maximum dc-coupled deviation 

External dc source 

External ac source 

Internal source 
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Model 8642A/B 

2 1 6 0 ~ 1 1  

lO80Y 

540Y 

M A X I M U M  FM 2 7 0 ~  
DEV l A T l O N  

(HZ INT: 135Y 
H Z  pe r  v o l t  EXT)  

67.5Y 
Y-Modu la t i on  

Frequency 3 3 . 7 5 ~  

16.075Y 

8.4375Y 

0 . 1  4 0 16 33 6 6  132 264 528 1057 2115* 

R F  F R E Q U E N C Y  ( M H z )  
Actua l  b a n d  b o u n d a r i e s  a r e  l i s t e d  i n  T a b l e  3- 11 

(we6428 O N L Y )  

Figure 3-12. IFM Deviation Limitations for  each R F  Frequency Band; 
Modulation Frequencies <I389 Hz 

(Internal, external ac-coupled, or the internal and the external ac-coupled FM source summed together) 

Note: The Y in each of the Y-axis values represents the desired modulation frequency value (in Hz). 
Multiply the numeric value in the Y-axis times the desired modulation frequency value to determine the 
deviation limits. For example, to determine the maximum possible value of FM deviation for an RF 
frequency of 500 MHz (the X-axis value) and a desired modulation frequency of 1000 Hz, multiply 540 
times 1000. This calculation results in 540 kHz which is the maximum possible FM deviation for these 
settings. 

3000!f 

1500 

750 

375 
MAX l MUM 

D ~ ~ J ~ A ~ ~ ~ O N  107.5  

k H z  per  9 3 . 7 5  
v o l t  EXTl  

46.075  

2 3 . 4 3 7 5  

11.71075 

0 . 1  4 8 16 33 66 132 264 528 1057 2115U 

R F  F R E Q U E N C Y  ( M H z )  
A c t u a l  b a n d  boundaries are l i s t e d  i n  T a b l e  3- 11 

(It86428 ONLY) 

Figure 3-13. FM Deviation Limitations for  each RF Frequency Band; 
Modulation Frequencies 2 1  389 Hz 

(Internal, external dc-coupled, or the internal and an external dc-coupled FM source summed together.) 

You can determine wheter the Signal Generator will select a divide band or the heterodyne band. Assume 
an R F  frequency of 100  MHz. If you select a deviation of 90 kHz, the Signal Generator will use divide band 
6 since the maximum possible deviation for band 6 is 187.5 kHz (unless Special Function 8, Prefer 
Heterodyne Band, is selected). If you select 700 kHz deviation, the Signal Generator will automatically 
select the heterodyne band. (Note that maximum possible deviation for the heterodyne band is 1500 kHz.) 
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Modulation, FM (cont'd) 

Procedures Note: Put the instrument in its initialized state by selecting (-1. 

FM can be configured to use either the Signal Generator's internal modulation oscillator, 
an external source, or combinations of the two sources. 

INT 
How to Set FM with the Internal Source (Using the Modulation Oscillator) 

Source 
m n m n  
Rate  
(-m and the desired value of modulation frequency (in kHz or Hz). 

Deviation 
and the desired value of FM deviation (in MHz, kHz, or Hz). 

Example 
Frequency modulate the R F  output using the internal modulation oscillator, a t  a 1 2  kHz 
rate, with 80 kHz FM deviation. 

* These codes are not independent and might need to follow a specific sequence for 
entry. Refer to the discussion about Sequence Dependency, which begins on page 3-  12 in 
the HP-IB portion of this Section 111. 

Display 

FM INT AMPTD 

DATA 

rn(-?-J[ 
ENTRY 

The RF output is being internally frequency modulated (as indicated by the FM and INT 
annunciators). FM deviation is 80.0 kHz. Modulation frequency is set to 12.00 kHz. 
The cursor above the FM setting indicates that  FM is the active function. 

MODULATION SOURCE 

@a@ 
(program 

codes) 

LOCAL 
(keys) 

ENTRY 

@ 

FMNT MF 12 KZ FM 80 KZ' 

ENTRY DATA 

I'T-Jmm 
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Modulation, FM (cont'd) 

How to Set FM with an External Source 

EXT AC, EXT DC 
Source 

Do not apply more than 15  Vpk maximum external voltage to the 
FM/$M INPUT or damage to the Signal Generator's circuitry could 
result. 

The external modulation source connects to the FM/@M INPUT connector (input 
impedance of 6 00 ohms). 

The external modulation signal level should be adjusted to a 1 Vpk (0.707 Vrms) 
sinewave input to the Signal Generator to get the displayed FM deviation. With an  
external 1 Vpk signal applied, the Signal Generator modulates its RF output to achieve 
the deviation setting. For example, if a 1 Vpk external modulation source is provided, 
with the Signal Generator's FM deviation set to 50.0 kHz per volt, the output has 50.0 
kHz FM deviation. (If the source voltage is reduced to 0.5 Vpk, and no other settings are 
changed, the output has 25.0 kHz FM deviation.) 

If the HI and LO annunciators are not displayed then the externaly modulation signal is 
between 0.95 Vpk and 1.05 Vpk. The HI, LO annunciators only apply to sinewave 
inputs. The HI, LO detectors do not monitor dc voltage input levels. 

External Coupling 
Any one of the following functions can be used to couple the external FM/@M INPUT to 
the FM circuitry: 

AC -Coupled Source 
Q m c m  

This function selects the external, ac-coupled FM source (displaying the EXT and AC 
annunciators). 

@ INT + (EXT AC) ([IS-I EXT-AIC-J ) 
This function selects the external, ac-coupled FM source and internal FM source 
summed together (displaying the INT, EXT, and AC annunciators). 

Q EXTERNAL LOW RATE FM (Special Function 5 )  
This function selects the external, ac-coupled FM source for 0.4 Hz to 200 kHz rates 
(displaying the EXT annunciator). 
(Refer to page 3- 1 1  2 for more information about this special function.) 

@ INTERNAL + EXTERNAL LOW RATE FM (Special Function 1 12) 
This function selects the external, ac-coupled FM sourcz (for 0.4 Hz to 200 kHz 
rates) and internal FM source summed together (displaying the INT and EXT 
annunciators). (Refer to page 3-  1 12 for more information about this special 
function.) 
AC-COUPLED DC FM 
Note: AC-Coupled DC FM is listed under DC-Coupled Source on page 3- 109. 
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Modulation, FM (cont'd) 

DC-Coupled Source 
When external dc-coupled FM (DC FM) is selected, the FM reference loop is no 
longer phase locked. The applied signal is directly coupled to the FM VCO. 
DC-coupling also minimizes phase shift in the modulating voltage, making 
dc-coupled FM the preferred coupling path for maximum stereo separation. 
e m  

This function selects the external, dc-coupled FM source for dc to 200 kHz rates 
(displaying the EXT and DC annunciators). 
INT+ (EXT DC) ( L -1 ) 
This function selects the external, dc-coupled FM source and internal FM source 
summed together (displaying the INT, EXT, and DC annunciators). 

@ AC-COUP1,ED DC FM (Special Function 1 18) 
This function causes the external signal to be applied to  the unlocked FM VCO 
allowing maximum stereo separation characteristics (displaying the EXT and DC 
annunciators). (Refer to page 3- 1 1  6 for more information about this special 
function.) 

Rate 
Determined by the external modulation source frequency. 

NOTE 
External modulation frequency is not monitored by the Signal 
Generator. The Signal Generator's modulation frequency display 
refers to the internal modulation oscillator only. 

Deviation 
1TFTJn and the desired value of FM deviation in MHz, kHz, or Hz (per volt). 

When using a n  external source, the FM deviation setting does not set the actual 
deviation, i t  sets the input sensitivity per volt. A linear relationship exists between the 
FM deviation setting and the external voltage applied (for voltages less than or equal to 
approximately 1.2 Vpk). 

NOTE 
With simultaneous internal and external modulation, the sum of the 
internal and external signals should not cause the FM devia.tion to 
exceed the limits mentioned in Figures 3-12 and 3-13 on page 
3-1 06. If these limits are exceeded, the Signal Generator could go 
out of lock which causes queued up Hardware Error messages. Also, 
the external FM/+M INPUT does not respond linearly to  inputs 
greater than approximately 1.2 Vpk. 
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Modulation, FM (cont'd) 

Example 
Frequency modulate the RF output with an external, 1 Vpk, dc-coupled source, 80 kHz 
per volt FM deviation, a t  a rate determined by the external source's frequency. 

* These codes are not independent and might need to  follow a specific sequence for 
entry. Refer to the discussion about Sequence Dependency, which begins on page 3-  1 2  in 
the HP-IB portion of this Section 111. 

LOCAL 
(keys) 

(program 
codes) 

Display 

FREO FM E X 1  OC AMPTD 

ENTRY 

El 

The RF output is being externally frequency modulated with an external dc-coupled 
source (as indicated by the FM, EXT, and DC annunciators). FM deviation setting is 80.0 
kHz per volt. Modulation frequency is not monitored by the Signal Generator when an  
external modulation source is used. The cursor above the FM setting indicates FM is the 
active function. 

MP-IB 
Codes 

FMXD FM 80 KZ' 

MODULATION SOURCE 

@ 

ENTRY 

m 

Keys 

F M 
MOD FREQ 
I NT 
EXT AC 
EXT DC 
INTS (EXT AC) 

Comments External Modulation 
External modulation frequency is not monitored by the Signal Generator. Therefore, if 
the external FM source violates the maximum deviation relationships shown in Table 
3-20 on page 3- 1 1  2, the Signal Generator will be operating beyond its specified limits 
and could lose phase lock which causes queued up Hardware Error messages. 

DATA 

(81a[kmH;] 

Codes 

FM 
MF 

FMNT 
FMXA 
FMXD 
FMBA 

Keys 

INT+ (EXT DC) 
OFF ON 
MHz 
kHz 
Hz 
SPCL 

Modulation Types Not Possible During RF Frequency Sweep 
During Stepped Frequency Sweep, FM and +M are allowed in manual or single sweep 
mode only. During Phase Continuous Frequency Sweep (Special Function 123), all 
modulation types are possible. 

Codes 

FMBD 
FMOF, FMON 

MZ 
KZ 
HZ 
SP 
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Modulation, FM (cont'd) 

Spurious Signals (Spurs) That  Occur with the Internal Source 
Internally generated spurs (with levels specified less than - 100 dBc) might be present 
when the internal modulation oscillator is in use. These spurs will be eliminated when no 
internal modulation source is modulating the carrier, and the modulation oscillator 
output (MOD OUT) is off. 

Modulation Switching Time 
The time required to turn on the internal modulation oscillator or to switch between 
modulation frequencies can be reduced by approximately 200 ms (depending on 
modulation frequency), with a loss in modulation frequency accuracy, by selecting 
Modulation Frequency Correction Off (Special Function 1 13). For more information, 
refer to "Speeding Up Modulation Switching Time" on page 3- 132. 

The time required to turn on the internal modulation oscillator is increased by 
approximately 200 ms if DC FM Update Mode (Special Function 11 7) is active. For 
more information, refer t o  "1 17. DC FM Update Mode On", page 3- 1 16. When 
switching from a dc-coupled FM source (for example, EXT DC or INT + EXT DC) to a 
non-dc-coupled FM source, RF frequency can take up to 2 seconds to settle to within 
100 Hz of the selected frequency. 

Selecting Heterodyne Band Operation 
Special Function 8 (Prefer Het Band) can be used to cause the Signal Generator to 
operate in the heterodyne band, regardless of FM deviation, whenever RF frequency is 
less than 132.1 87501 MHz. This function prevents the Signal Generator from switching 
from the heterodyne band when it would be possible to use the divide bands. Refer to 
"How to Select the Het Band" on page 3-41. 

Mixed Modulation 
The Signal Generator can simultaneously modulate the RF signal with more than one 
modulation type. The Signal Generator does not allow simultaneous AM and pulse 
modulation or FM and @M. FM is allowed in the following combinations: 

Any one of these types: 
4 Internal FM, 
e External ac- or dc-coupled FM, 

Internal + external ac- or dc- coupled FM, 
e External low rate FM (Special Function S ) ,  or 

Internal + external low rate FM (Special Function 11 2) 

With any one of the following: 
4 Internal AM, 
4 External ac- or dc-coupled AM, 
e Internal + external ac- or dc-coupled AM, 
e Internal pulse modulation, or 

External dc-coupled pulse modulation. 

NOTE 
All internal modulation sources use the internal modulation oscillat.or, 
therefore all internal modulation, as well as MOD OUTPUT, have the 
same modulation frequency. 



Operation Model 86 42A/B 

Modulation, FM (cont'd) 

How to Obtain Low Residual FM 
At high FM deviation settings, the residual FM performance of the Signal Generator can 
be limited by ground loops set up between the external FM source and the Signal 
Generator. For minimum residual FM, a floating external FM source should be used. 

How to Obtain Maximum FM Stereo Separation 
Maximum stereo separation (at least 50 dB) is achieved in t he  heterodyne band with 
dc-coupled FM. Lo1.v Distortion FM (Special Function 7) may be selected t o  fur ther  
reduce total harmonic distortion. 

HI'-IB, Sequence Dependency 
FM settings a re  sometimes coupled with other functions. Therefore, HP-IB codes may 
need t o  be entered in a particular sequence when accessing combinations of these 
functions. Refer to  the discussion about Sequence Dependency, which begins on page 
3-  1 2  in the  HP-IB portion of this Section 111. 

Table 3-20. Maximum FM Deviatioll Settings with only an  External Source 

Related 
Special 
Functions 5. External Low Rate FM On 

112. Internal + External Low Rate FM On 
These special functions typically provide 0.4 I-Iz to  200 kHz external-FM ac coupling 
with the Signal Generator remaining in a phase locked state. Input coupling required for 
these functions makes the Signal Generator especially sensitive t o  dc voltage fluctuatioi~s. 
Relatively small dc voltage changes can cause the Signal Generator t o  lose phase lock, 
requiriiig one to  two seconds to regain the locked condition. These functions will be 
turned off when another FM ~rlodulation source is selected. 
205. External Low Rate FM Off. T h ~ s  special function turns off the FkI modulation 
source selected with Special F u n ~ t i o n  5. When Special Function 5 is turned off in this 
way, the  Signal Generator selects external, ac-coupled FM. 

Band 

10 

9 
8 
7 
6 
5 
4 
3 
2 
1 

Het 

'When FM deviations exceed lim~ts listed for Bands 1 through 6, the Signal Generator automatically switches 
to the Heterodyne Band. 

Frequency Range (MHz) 

1057.500001 to 21 15.00000 
(86428 only) 

528.750001 to 1057.500000 
264.375001 to 528.750000 
132.1 87501 to 264.375000 

66.093751 to 132.1 87500 
33.046876 to 66.093750 
16.523438 to 33.046875 
8.261 71 9 to 16.523437 
4.1 30860 to 8.261 71 8 
0.1 00000 to 4.1 30859 
0.1 00000 to 132.1 87500" 

Maximum FM Deviation Settings 
(kHz per Volt) 

Pre-Emphasis Off 

3000.000 

1500.000 
750.000 
375.000 
187.500 
93.750 
46.875 
23.437 
11.718 
93.750 

1500.000 

Pre-Emphasis On 
(Special Function 6) 

420.498 

21 0.249 
105.124 
52.562 
26.281 
13.1 40 

6.570 
3.285 
1.642 

13.140 
210.249 
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Modulation, FM (cont'd) 

212. Internal + External Low Rate FM Off. This special function turns off the FM 
modulation source selected with Special Function 1 12. When Special Function 1 12 is 
turned off this way, the Signal Generator selects internal and external, ac-coupled FM 
summed together. 

6. FM Pre-emphasis On. Special Function 6 can be selected to pre-emphasize 
internal or external FM modulating signals with a 750 us time constant. (Pre-emphasis 
boosts high frequencies in the modulating signal, prior to modulating the carrier.) 

The Signal Generator's FM pre-emphasis creates some restrictions on the allowed 
combinations of modulation frequency and nlaxinium deviation. See Figure 3-14 on 
page 3-1 14  for  FM deviation limits that  apply when pre-emphasis is selected with the 
internal modulation source. Table 3-21 (on page 3-1 15) is to be used in conjunction 
with Figure 3- 14 to calculate the maximum deviation possible. The maximum deviation 
depends on the RF frequency band and the modulation frequency selected. 

See Figure 3- 14. The FM deviation is on the Y-axis in the graph. The values of 
deviation are shown for Band 9 and the heterodyne band only. To calculate the 
deviation values for the band you are using, use the "Divide Number" column in Table 
3-21 and divide that  number into the Y-axis deviation value. 

For example, the 1.08 MHz FM deviation limit, with a 1 kHz modulation 
frequency, would be changed to 2.1 6 MHz for band 10 (divide by 0.5); that  same limit 
for band 8 would be changed to 540 k1-Iz (divide by 2); and for band 7, the limit would 
be changed to 270 kHz (divide by 4). 

The actual calculations used to determine deviation limits with FM pre-emphasis 
on are as follows (N is the divide number from Table 3-21 on page 3-1 15, MF is the 
modulation frequency): 

For modulation frequencies greater than or equal to 1389 Hz, the maximum FM 
deviation is equal to: 

N VMFZ + 45030 

For modulation frequencies less than 1389 Hz, the maximum FM deviation is equal to: 

(1080 X MF) (1022) 

Table 3-20 (page 3- 1 1  2) lists FM deviation limits with an  external source. 
NP-IB. 7,Vhen using FM pre-emphasis, HP-IB codes may need to be entered in a 
particular sequence. Refer to the d~scussion about Sequence Dependency, which begins 
on page 3- 12 in the HP-IB portion of this Section 111. 
206. FM Pre-emphasis Off. This special function turns off the pre-emphasis that is 
selected with Special Function 6. 
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Figure 3-1 4. FM Devation Limits with/without FM Pre-emphasis 
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Modulation, FM (cont'd) 

Table 3-21. Factor for Y-Axis FM Deviation Quotient 

7. Low Distortion FM/9M On. This special function switches shaper circuitry into 
the FM/+M loop, reducing total harmonic distortion. With Special Function 7, total 
harmonic distortion is typically less than 0.03% for  FM deviations less than 7% of 
maximum deviation. For example, if operating a t  9 8  MHz (divide band 6; refer to Figure 
3-  1 3 on page 3- 106), you can calculate the maximum allowed deviation to obtain the 
low-distortion performance by multiplying 7% times 187.5 kHz (0.07 X 187.5 kHz = 
13.13 kHz). To obtain a higher maximum deviation level, you could select the Het band 
(Special Function 8) which would have a maximum deviation of 7% times 1500 kHz (0.07 
X 1500kHz  = 100.5 kHz). 

When using Special Function 7, external rates should be less than 50 kHz and 
internal rates should be less than 15.8 kHz. If rates exceed these limits, distortion may 
exceed 0.0 3%. 

Total harmonic distortion is better than standard performance a t  all deviations 
and rates with this special function selected. The phase noise performance is degraded by 
approximately 20 dB a t  a 20 kHz offset, and by approximately 10  dB a t  a 200 kHz offset 
when in the Low Distortion FM/@M mode. 
207. Low Distortion FM/9M Off. This special function switches out the shaper 
circuitry that  is inserted with Special Function 7. 

113. Modulation Frequency Correction Off. This special function disables the 
single-band calibration of the modulation frequency oscillator that  normally occurs 
whenever the modulation oscillator frequency is set or the internal modulation oscillator 
is put into use. When this calibration is disabled, the typical modulation frequency 
switching time is decreased by approximately 200 ms. For more information, refer to 
"Speeding Up the Modulation Switching Time", page 3- 1 32. 
213. Modulation Frequency Correction On. This special function re-enables the 
modulation frequency correction disabled with Special Function 1 1 3. 

Divide Number 

0.5 

1 
2 
4 
8 
16 
32 
64 

128 
16 
1 

Band 

10 

9 
8 
7 
6 
5 
4 
3 
2 
1 

Het 

115. Negative FM Polarity. This special function causes a positive voltage applied to 
the external FM/+M INPUT to cause a negative frequency shift and a negative voltage 
applied to cause a positive frequency shift. 
215. Positive FM Polarity. This special function causes a positive voltage applied to 
the external FM/+M INPUT to cause a positive frequency shift and a negative voltage 
applied to cause a negative frequency shift. 

RF Frequency Range 

1057.500001 to 21 15.000000 
(86428 only) 

528.750001 to 1057.500000 
264.375001 to 528.750000 
132.1 87501 to 264.375000 

66.093751 to 132.1 87500 
33.046876 to 66.093750 
16.523438 to 33.046875 

8.261 71 9 to 16.523437 
4.1 30860 to 8.261 718 
0.1 00000 to 4.130859 
0.1 00000 to 132.1 87500 
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Modulation, FM (cont'd) 

116. DC F M  Correction Off. This special function prevents the initial frequency 
correction tha t  occurs when dc-coupled FM is selected. When dc-coupled FM is selected, 
the FM phase lock loop is open, causing an  offset in the selected R F  output  frequency. 
To correct this initial offset, the dc-coupled signal is momentarily switched off, while an  
internal counter is used to determine the amount of R F  frequency offset. 'The frequency 
offset is corrected, and the dc-coupled signal is switched back on (DC FM Correction). 
Disabling this correction causes a decrease in switching time by approximately 200 ms. 
During Phase Continuous Frequency Sweep (Special Function 123), dc-coupled F M  is not 
possible when D C  FM Correction is on. 
216. DC FM Correction On. This special function re-enables the  correction disabled 
with Special Function 1 1 6. 

117. DC F M  Update Mode On. With the FM loop u~llocked, R F  output  fre.quency 
changes with a change in applied dc signal and with the normal drift  of an  unlocked 
VCO that  occurs over time and temperature. In the DC FM Update Mode, the. Signal 
Generator measures these changes in R F  frequency and displays the changing R F  output 
frequency on t he  display. 

DC FM Update Mode requires continuous microprocessor and counter action 
resulting i n  a slight increase in noise, spurious signals and radio frequency interference 
(RFI). (These increases do not degrade specifications.) 

The time required t o  tu rn  on the internal modulation oscillator or change 
modulation frequency is increased by approxiniately 200 ms for all internal modulation 
types when the  DC FM Update Mode is selected. 

With Special Function 11 7 selected during R F  frequency sweep, changes in R F  
frequency a re  not reflected on the display. During Phase Continuous Frequency Sweep 
(Special Function 1 2  3), dc-coupled FM is not possible when DC FM Update Mode is on. 
217. DC FM Update Mode Off. This special function disables the DC FM update that  
occurs with Special Function 1 17. 

1x8. AC-Coupled DC FM On. When the Signal Generator is in the  normal ac-coupled 
FM mode, the  external signal is applied to  the FM loop through circuitry tha t  uses a 
phase lock loop to ensure the accuracy of the output signal. In dc-coupled FM (DC FM), 
the  phase lock loop is unlocked and the external signal is applied directly to the unlocked 
VCO. With Special Function 1 18 selected, the input signal is ac-coupled t o  the unlocked 
FM VCO blocking any applied dc component. (Typical low-frequency corner frequency 
is 1 Hz.) Using DC FM avoids the phase shifts associated with ac-coupled FM circuitry 
and allows maximum stereo separation. An external FM source must be in use with 
Special Function 11 8 to get these benefits. 
218. AC-Coupled DC EM Off. This special function re-selects the dc coupling to the 
FM circuitry disabled with Special Function 11 8. 

119. Disable Settling. This special function allows the Signal Generator's 
microprocessor to respond to new commands without waiting for the internal circuitry to 
settle. When using this special function, it's possible to  select a function before the 
previous function has finished settling. When settling is disabled, response time is 
improved by  u p  to  40 ms. Special Function 1 1 9  disables oilt-of-lock messages. 
219. Re-enable Settling. This special function re-enables the settling tha t  is disabled 
when Special Function 1 19 is selected. 

248. Calibrate the  Modulation Frequency Bands Again. This special function enables 
you to initiate the calibration sequence that  nornlally only occurs during instrument 
power-up. This function can be used, for example, to recalibrate the modulation 
oscillator frequency bands if normal modulation frequency correction has been disabled 
wit11 Special Function 1 1  3. Calibration typically takes one to  two seconds. 

3-1 16  



Model 8642A/B Operation 

Modulation, FM (cont'd) 

Related 
Operating 
Instructions Refer to Modulation Oscillator (page 3- 13  1) for more irlformation on the internal 

modulation oscillator tha t  is the common source for  all internal modulation as well as for 
MOD OUTPUT connector. 

Refer t o  Knob (page 3- 14 1)  and Step, Increment Set (page 3-  149) for information on 
using these to  modify settings. 

Refer t o  Operating Messages (page 3-  1 7 7 )  if the instrument displays a message you want  
clarified. 

Refer to Special Functions (page 3-165) for information about the  way these are  
accessed. 
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MODULATION, @M 

Description The Signal Generator can phase modulate its RF output either with a variable internal 
modulation oscillator and/or with an  ac- or dc-coupled external source applied to the 
FM/+M INPUT. 

Depending on the RF  frequency selected, the 8642A/B has different limits on the 
possible #JM deviation that can be selected. (See Figure 3- 1 5 on page 3- 120.) The Signal 
Generator normally selects the divide bands to obtain its FM deviation. However, if the 
divide band's maximum internal FM deviation boundaries are crossed, the Signal 
Generator can automatically switch to the heterodyne band which allows wider 
deviation +M a t  RF frequencies less than 132.1 87501  MHz. (Refer to RF Frequency, 
page 3-  39, for more information about these different bands.) 

Table 3-22. QM Operating Characteristics 

Electrical 
Characteristics 

9M Deviation Limitations 

Accuracy 

Resolution 

Distortion 

9M 3 dB Bandwidth 

Performance 
Limits 

See Figure 3-15 

+(5O/0 of setting +0.09 radians) 

0.7% of setting or 
0.0004% of maximum deviation 
(whichever is larger) 

<0.4% 

20 Hz to 15 kHz 
dc to 15 kHz 

Conditions 

1 kHz rate 

1 kHz rate 

Internal and external ac 
External dc 
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Model 8 6 42A/B 

200a 

I 0 0  

50 

MAX l MUM 
@M 

2 5 

DEV l  AT ION 12 5 

[Radians INT; 6 , 2 5  
Radians per 
volt EXT) 3 ,  125 D I V I D E  BANDS 

I .  5625 

0 . 7 0 i 2 5  

I I I 1 I I I I I I I 
0 . 1  4 0 16 33 66 132 264 528  1057 21i5W 

RF FREQUENCY (MHz 1 
Actual band boundaries a r e  listed in Table 3- 11 

IN06420 ONLY) 

Figure 3-15. +M Deviation Linlitations for each RF Frequency Band 

You can determine whether the Signal Generator will select a divide band or. the 
heterodyne band. Assume an RF  frequency of 30 MHz, if you select a deviation of 3 
radians, the Signal Generator will use divide band 4 since the n~axirnum possible 
deviation for band 4 is 3.12 5 radians (unless Special Function 8, Prefer Heterodyne Rand, 
is selected). If you select a deviation of 2 5  radians, the Signal Generator will 
autolnatically select the heterodyne band. (Note that  the  maxirnurrl possible cleviation 
for the heterodyne band is 1 00 radians.) 

Procedures Note: Put the instrument in its initialized state by selecting m T F E S E T 3 .  

@M can be configured to  use either the Signal Generator's internal mod i~ l a t~on  osc~llator, 
an exterrlal source. or  combinations of the two sources. 

INT 
How t o  Set 9 M  with the Internal Source (Using the Modulation Oscillator) 

Source 
( r s m 2  rm-j ITrl 

Hate 
[MOB-FRFW and the  desired value of modulation frecluency (in kHz or I-Jz). 

Deviation 
(PM ( [-SHlF-rl ) and the cles~red value of Qhf deviatlnrl 111 radlans ( [T%m-%] ) 
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Modulation, (PM (cont'd) 

Example 
Phase modulate the RF output using the internal modulation oscillator a t  a 10 kHz rate, 
with 12  radians 9 M  deviation. 

* These codes are not independent and might need to follow a specific sequence for entry. 
Refer to the discussion about Sequence Dependency, which begins on page 3- 12 in the 
HP-IB portion of this Section 111. 

Display 

ENTRY 

LOCAL 

flEI3.FR I8.B8HZ I ' ~ 6 ~ 3  L. -1Li8.83f l  
QM INT AMPTD 

The RF output is being internally phase modulated (as indicated by the 9 M  and INT 
annunciators). 9 M  deviation is 12.0 radians. Modulation frequency is set to 10.00 kHz. 
The cursor above the OM setting indicates that 9 M  is the active function. 

ENTRY 

& 
(keys) 

(program 
codes) 

EXT AC, EXT DC 
Mow to Set 9 M  with an External Source 

MODULATION SOURCE 

Source 

Do not apply more than 15 Vpk maximum external voltage to the 
FM/9M INPUT or damage to  the Signal Generator's circuitry could 
result. 

DATA 

mm(3-J 

The external modulation source connects to the FM/QM INPUT connector (input 
impedance of 600 ohms). 

PMNT MF 10 KZ PM 12 RD' 

@ 

ENTRY 

& 

The external modulation signal level should be adjusted to a 1 Vpk (0.707 Vrms) 
sinewave input to the Signal Generator to get an  actual cPM deviation equal to the 
displayed cPM deviation. For example, if a 1 Vpk external modulation source is provided, 
with the Signal Generator's cPM deviation set to 50.0 radians per volt, the output has 50.0 
radians 3 M  deviation. (If the source voltage is reduced to 0.5 Vpk, and no other settings 
are changed, the output has 25.0 radians cPM deviation.) 

DATA 

IImpFJ 
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Modulation, @M (cont'd) 

If the  HI and I,O annunciators are not displayed then the  external niodlilatioli signal is 
between 0.95 Vph and 1.05 Vpk. The HI, LO an~iunciators only apply to  sinewave 
inputs. The HI, LO detectors do not mo~ii tor  dc voltage input levels. 

External Coupling 
Any one of thc. follc)w~ng f~.uct ions can be used to couple the external FM/OILI INPUT t o  
the @M circuitry: 

AC-Coupled Source 

This function selects the external, ac-coupled cPM source (displaying the EXT and A C  
annunciators). 
INT + (EXT AC) ( rn rnm-xc) 
This function selects the external, ac-coupled '$11-I source and internal +M source 
summed together (displaying the INT, EXT, and AC annunciators). 

DC-Coupled Source 

(Ex IzC I  
This function selects the external, dc-coupled cBM source for dc t o  1 5  kHz rates 
(displaying the EXT and DC annunciators). 

a INT+(EXT DC) (CSFT-1 I'E-XTT%CC] ) 
This function selects the external, dc-coupled +M source and internal +M source 
surn~ned together (displaying the INT, EXT, and DC annunciators). 

Ra t e  
Determined by the external modulation source frequency. 

NOTE 
I'xternal modulation frequency is not ~nonitored by the Signal 
Generalor. The Signal Generator's modulation frequency display 
rct'ers to  the internal nlodulation oscillator only. 

Deviation 
@M ( CSFnFT] ) and the desired value of 9 M  deviation in radians ( [T%-) ) 
(per volt). 

When using a n  external source, the OM deviation setting does not set the actual 
deviation, it sets the input sensitivity per volt. A linear relationship exists between the 
Oh1 deviation setting and the external voltage applied (for voltages less than 
approximately 1.2 Vpk). 

NOTE 
With simultaneous internal and external nlodulation, the sulri of the 
internal and external signals should not cause the OM deviation to 
exceed the liniits mentioned on page 3- 11'). If these lilnits are  
exceeded, the Signal Ge~lerator  could go out of lock which causes 
queued  up I-Iardware Error messages. Also, the external FM/@M 
INI'UI' does not respond linearly to inputs greater than 
approsinlatel y 1.1 \'pL 
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Modulation, @M (cont'd) 

Example 
Phase modulate the RF output with an external, 1 Vpk, dc-coupled source, 2 radians (PM 
deviation, a t  a rate determined by the external source's frequency. t/ 1 

* These codes are not independent and might need to follow a specific sequence for entry. 
Refer to the discussion about Sequence Dependency, which begins on page 3-12 in the 
HP-IB portion of this Section 111. 

Display 

DATA 

o m  

FREO @M EX1 DC AMPTD 

ENTRY 

LOCAL 
(keys) 

The RF output is being externally phase modulated with an external dc-coupled source 
(as indicated by the (PM, EXT, and DC annunciators). (PM deviation setting is 2.00 
radians per volt. Modulation frequency is not monitored by the Signal Generator when 
an external modulation source is used. The cursor above the @M setting indicates @M is 
the active function. 

(program 
codes) 

HP-IB 
Codes 

ENTRY 

& 

PMXD PM 2 RD* 

MODULATION SOURCE 

@ 

Keys 

@M 
MOD FREQ 
INT 
EXT AC 
EXT DC 
INT+ (EXT AC) 

Comments 

Keys 

INT+ (EXT DC) 
OFF ON 
rad 
kHz 
Hz 
SPCL 

Codes 

PM 
MF 

PMNT 
PMXA 
PMXD 
PMBA 

Modulation Types Not Possible During RF Frequency Sweep 
During Stepped Frequency Sweep, FM and 9 M  are allowed in manual or single sweep 
mode only. During Phase Continuous Frequency Sweep (Special Function 123), all 
modulation types are allowed. 

Codes 

PMBD 
PMOF, PMON 

R D 
KZ 
HZ 
SP 

Modulation Switching Time 
The time required to turn on the internal modulation oscillator or to switch between 
modulation frequencies can be reduced by approximately 200 ms (depending on modula- 
tion frequency), with a loss in modulation frequency accuracy, by selecting Modulation 
Frequency Correction Off (Special Function 1 13). For more information, refer to 
"Speeding Up Modulation Switching Time" on page 3-  132. 
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Modulation, @M (cont'd) 

Selecting Heterodyne Band Operation 
Special Function 8 (Prefer Het Band) can be used to cause the Signal Generator to oper- 
ate in the heterodyne band regardless of 9 M  deviation, whenever R F  frequency is less 
than 132.1 87501 MHz. This function prevents the Signal Generator from switching 
from the heterodyne band when i t  would be possible to use the divide bands. Refer t o  
"How to Select the Het Band" on page 3-41. 

Mixed Modulation 
The Signal Generator can simultaneously modulate the RF signal with more than one 
modulation type. The Signal Generator does not allow simultaneous AM and pulse 
modulation or FM and (PM. (PM is allowed in the following combinations: 

Any one of these types: 
Internal (PM, 
External ac- or dc-coupled (PM, or 
Internal + external ac- or dc-coupled (PM 

With any one of the following: 
Internal AM, 

o External ac- or dc-coupled AM, 
Internal + external ac- or dc-coupled AM, 
Internal pulse modulation, or 
External dc-coupled pulse modulation. 

NOTE 
All internal modulation sources use the internal modulation 
oscillator, therefore all internal modulation, as well as MOD 
OUTPUT, have the same modulation frequency. 

Spurious Signals (Spurs) That  Occur with the Internal Source 
Internally generated spurs (with levels specified less than - 100 dBc) might be present 
when the internal modulation oscillator is in use. These spurs will be eliminated when no 
internal modulation source is modulating the carrier, and the modulation oscillator out-  
put (MOD OUT) is off. 

HP-IB. Sequence Dependency 
+M settings are sometimes coupled with other functions. Therefore, HP-IB codes may 
need to be entered in a particular sequence when accessing combinations of these func- 
tions. Refer to the discussion about Sequence Dependency, which begins on page 3- 12 in 
the HP-IB portion of this Section 111. 

Related 
Special 
Functions 7. Low Distortion FM/9M On. In the 9 M  mode, the low distortion function is 

limited by the actual frequency deviation. Therefore, to use Special Function 7 for +M, 
you need to calculate frequency deviation as the phase deviation (in radians) times the 
modulation frequency (in Hz). Frequency deviation must be less than 7% of the maxi- 
mum allowable frequency deviation for the RF frequency chosen. 
207. Low Distortion FM/9M Off. This special function switches out the shaper cir- 
cuitry inserted with Special Function 7. 



Model 8 6 4 2A/B Operation 

Modulation, @M (cont'd) 

113. Modulation Frequency Correction Off. This special function disables the 
single-band calibration of the modulation frequency oscillator that  normally occurs 
whenever the modulation oscillator frequency is set or the internal modulation oscillator 
is put into use. When this calibration is disabled, the typical modulation frequency 
switching time is decreased by approximately 200 ms. For more information, refer to 
"Speeding Up Modulation Switching Time", page 3- 132. 
213. Modulation Frequency Correction On. This special function re-enables the 
modulation frequency correction disabled with Special Function 1 13. 

114. Negative cPM Polarity. This special function causes a positive voltage applied to 
the external FM/cPM INPUT to cause a phase lag and a negative voltage applied to cause 
a phase lead. 
214. Positive cPM Polarity. This special function causes a positive voltage applied to 
the external FM/OM INPUT to cause a phase lead and a negative voltage applied to 
cause a phase lag. 

119. Disable Settling. This special function allows the Signal Generator's 
microprocessor to respond to new commands without waiting for the internal circuitry to 
settle. When using this special function, it's possible to select a function before the 
previous function has finished settling. When settling is disabled, response time is 
improved by up to 40 ms. Special Function 1 19 disables out-of -lock messages. 
219. Re-enable Settling. This special function re-enables the settling that  is disabled 
when Special Function 1 19 is selected. 

248. Calibrate the Modulation Frequency Bands Again. This special function enables 
you to initiate the calibration sequence that normally only occurs during instrument 
power-up. This function can be used, for example, to recalibrate the modulation 
oscillator frequency bands if normal modulation frequency correction has been disabled 
with Special Function 1 13. Calibration typically takes one to two seconds. 

Related 
Operating 
Instructions Refer to Modulation Oscillator (page 3-1 31) for more information on the internal 

modulation oscillator that is the common source for all internal modulaeion as well as for 
the MOD OUTPUT connector. 

Refer to Knob (page 3- 141) and Step, Increment Set (page 3-  149) for information on 
using these to modify settings. 

Refer to Operating Messages (page 3- 177) if the instrument displays a message you want 
clarified. 

Refer to Special Functions (page 3- 165)  for information about the way these are 
accessed. 
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MODULATION, PULSE 

Opera tion 

Description The Signal Generator can pulse modulate its RF output either with the variable 
internal modulation oscillator or with a dc-coupled external source applied to the 
AM/PULSE INPUT. 

When the internal pulse modulation source is selected, the pulse repetition rate can be 
changed by varying the modulation oscillator frequency. The duty cycle will always 
be 50% for internal pulse modulation. 

Table 3-23. Pulse Modulation Operating Characteristics 

Procedures Note: Put the instrument in its initialized state by selecting [-I. 

Conditions 

Output Levels 1+15 dBml 

RF Frequency 51 057.5 MHz 
RF Frequency >1057.5 MHz2 

10% to 90% 

Electrical Characteristics 

Pulse Modulation 

Pulse On/Off Ratio 

Rise/Fall Time 

Minimum Pulse Width 

Maximum Repetition Frequency 

Nominal Peak 
Input Level Required 

INT 
How to Set Pulse Modulation with the Internal Source (Using the Modulation Oscillator) 

'output level accuracy is typically t3 dB. 

2 8 6 4 2 ~ ,  Band 10. 

Performance Limits 

>30 dB 
>45 dB 

<3.5 ps 

6 PS 

50 kHz 

1.5V 

Source 
PULSE ((-ST'T-1 [ X I  ) I T 1  

Rate 
[ T O j j  and the desired value of modulation frequency (in kHz or Hz). 

Pulse Modulation 
PULSE ( (-1 [T] ) and ( m j  
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Modulation, Pulse (cont'd) 

Example 
Pulse modulate the RF output using the internal modulation oscillator a t  a 2 kHz rate 
(starting with pulse modulation off). 

Display 

v 

f lDll.FR Z.3COHZ PUL 5 E  -I1i3.flJfl 
IN1 AMPTD 

LOCAL 
(keys) 

The RF output is being internally pulse modulated (as indicated by the word PULSE 
and the annunciator INT). Modulation frequency is set to 2 kHz. The duty cycle is 
50%. The cursor above the pulse modulation display indicates that pulse modulation 
can be toggled off and on by selecting the (-1 key. (Note that  the AM 
annunciator is displayed if the word "PULSE" can't be displayed.) 

ENTRY 

EXT DC 
How to Set Pulse Modillation with an External Source 

(program 
codes) 

ENTRY 

a 

Source 

PLNT MF 2 KZ PLON 

MODULATION SOURCE DATA 

Do not apply more than 15  Vpk to  the AM/PULSE INPUT or 
damage to the Signal Generator's circuitry could result. 

Connect the external modulation source to the AM/PULSE INPUT connector (input 
impedance of 600 ohms) and select PULSE ( [=I [X] ) [ -EXlTC).  Adjust the 
external modulation signal to a level above 1.5 volts. Above 1.5 volts the output is on 
and below 1.5 volts the output is off. 

@ 

Pulse repetition rate and duty cycle are determined by the external pulse generating 
source. (Note that  the HI, LO annunciators are not used for pulse modulation.) 

ENTRY 

NOTE 
External modulation freqency is not monitored by the Signal 
Generator. The Signal Generator's modulation frequency display 
refers to the internal modulation oscillator only. 
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Modulation, Pulse (cont'd) 

Example Pulse modulate the  R F  output with an  external dc-coupled source, a t  a rate  and duty 
cycle determined by the external source (starting with pulse modulation off.) 

Display 

v 

(BB.BBBUBDflZ P U L  5 E  -IL4C.D3'fl 
FREQ EX1  DC AMPTD 

ENTRY 

LOCAL 

The R F  output  is being externally pulse modulated with a n  external, dc-coupled 
source (as indicated by the word PULSE and the  annunciators EXT and  DC). the  
cursor above the  pulse modulation display indicates tha t  pulse modulation can be 
toggled off and on by selecting the  (-1 key. 

HP-IB 
Codes 

ENTRY 

Comments 

MODULATION SOURCE 

(keys) 6 @ 

Modulation Restrictions with other Functions 
Pulse modulation and AM are not possible during amplitude sweep. Also, AM and 
pulse modulation are  not possible when ALC Off (Special Function 4) is selected. 

@ 

(program 
codes) 

Keys 

PULSE 
MOD FREQ 
INT 
EXT DC 
OFF, ON 
kHz 
Hz 
SPCL 

Spurious Signals (Spurs) That Occur with the Internal Source 
Internally generated spurs (with specified levels less than  - 100 dRc) might be present 
when the internal modulation oscillator is in  use. These spurs will be eliminated when 
no internal modulation source is modulating the carrier, and the  modulation oscillator 
output (MOD OUT) is off. 

PLXD PLON 

Codes 

PL 
MF 

PLNT 
PLXD 

PLOF, PLON 
K Z 
HZ 
S P 

Modulation Switching Time 
The time required to  tu rn  on the internal modulation oscillator o r  to switch between 
modulation frequencies can be reduced by approximately 200 ms ( the time depends on 
modulation frequency), with a loss in nlodulation frequency accuracy, by selecting 
Modulation Frequency Correction Off (Special Function 1 1 3). For more intormation, 
refer t o  "Speeding Up  Modulation Switching Time" on page 3- 132.  
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Modulation, Pulse (cont'd) 

Mixed Modulation 
The Signal Generator can simultaneously modulate the R F  signal with more than one 
modulation type. The Signal Generator does not allow simultaneous AM and pulse 
modulation o r  FM and +M. Pulse modulation is allowed in the  following 
combinations: 

Either 
0 Internal pulse modulation or 

External dc-coupled pulse modulation 

With any one of the  following: 
e Internal FM, 
@ External ac-  or  dc-coupled FM, 

Internal + external ac- or dc-coupled FM, 
@ External low rate FM (Special Function S ) ,  
e Internal + external low rate FM (Special Function 1 12), 
0 Internal 9 M ,  
e External ac-  or  dc-coupled 9 M ,  or 
o Internal + external ac-  or dc-coupled @M. 

NOTE 
All internal modulation sources use the  internal modulation 
oscillator, therefore all internal modulation, as well as MOD 
OUTPUT, will have the same modulation frequency. 

Related 
Special 
Functions 113. Modulation Frequency Correction Off. This special function disables the 

single-band calibration of the modulation frequency oscillator tha t  normally occurs 
whenever the modulation oscillator frequency is set or t he  internal modulation 
oscillator is put into use. When this calibration is disabled, t he  typical modulation 
frequency switching time is decreased by approximately 200 ms. For more 
information, refer to "Speeding Up Modulation Switching Time" on page 3-  132. 
213. Modulation Frequency Correction On. This special function re-enables the 
modulation frequency correction disabled with Special Function 1 1 3. 

248. Calibrate the  Modulation Frequency Bands Again. This special function enables 
you to initiate the  calibration sequence that  normally only occurs during instrument 
power-up. This function can be used, for example, to recalibrate the modulation 
oscillator frequency bands if normal modulation frequency correction has been 
disabled with Special Function 1 13. Calibration typically takes one to  two seconds. 

Related 
Operating 
instructions Refer to Modulation Oscillator (page 3-1 3 1) for more information on the internal 

nlodulation oscillator that  is the common source for all internal modulation as well as 
for the MOD OUTPUT connector. 

Kefer to Operating Messages (page 3-177) if the instrument displays a message you 
want clarified. 

Refer to Special Functions (page 3-165) for information about the way these are  
accessed. 
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MODULATlOM OSCILLATOR 

Description The Signal Generator's internal modulation oscillator is the modulation source for 
internal AM, FM, @M, and pulse modulation. The modulation oscillator signal is also the 
source for the MOD OUTPUT connector when the modulation output level is set. 

Internal modulation (such as AM, FM, +M, and pulse modulation) is described in those 
specific operating instructions. However, the modulation frequency and the modulation 
output level are discussed here. 

Table 3-24. Modulation Oscillator Operating Characteristics 

Electrical Performance I Characteristics 1 ~ i m i t s  1 Conditions I 
Frequency Range 

Frequency Resolution 
Frequency Accuracy 

Output Distortion (>0.5 Vpk) 

Output Level Range 
Output Level Resolution 
Output Level Accuracy 

Output Impedance 

20 Hz to 100 kHz 
1 O/O of setting 
2% of setting 

<0.02% 
<0.15% 

0 to 3.3 Vpk 
4 mV 
~ ( 4 %  + 15 mV) 

600 ohms ~ 1 0 %  

0.02 to 15.8 kHz 
>15.8 kHz 

Within 1s 

Procedures Note: Put the instrument in its initialized state by selecting nmS-J. 

MOD FREQ 
How to Set Modulation Frequency 

[mJ and the value of the desired output frequency (in kHz or Hz). 

The modulation frequency cannot be turned off with the I-] key, but the 
modulation oscillator can be considered off if the lnodulation output (MOD OUT) is off 
and no internal modulation source is in use. 

MOD OUT 
How to Set Modulation Output Level 

The Signal Generator can be set to produce a sinewave signal a t  the MOD OUTPUT 
connector by selecting: 
MOD OUT ( -1 [ T O X T F R B T ]  ) and the desired peak-voltage output level (in V or 
mV). 
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Modulation Oscillator (cont'd) 

Example 
Set the Signal Generator t o  output a 2 Vpk, 1 0  kHz signal a t  the  MOD OUTPUT 
connector. 

Display 

LOCAL 
(keys) 

(program 
codes) 

v 

AMPTD 

The modulation output level has been set t o  2.00V. 

ENTRY 

EJ 

Any function which is using the modulation oscillator as a source, (MOD OUTPUT or  
internal AM, FM, @M, or pulse modulation), now has a rate of 10.00 kHz regardless of 
any previous modulation oscillator rate setting. The cursor above the modulation output 
value indicates Modulation Output is the active function. 

HP-IB 
Codes 

MF 10 KZ ML 2 VL 

DATA 

(-i-JalkmH;1 

Conlments Speeding CIp Modulation Switching Time 
At instrument turn on, all modulation oscillator frequency bands a re  characterized and 
given a calibration factor (Modulation Frequency Calibration). When the modulation 
oscillator frequency is set or  the niodulation oscillator placed in use, the selected 
nlodulation oscillator frequency and its individual frequency band are recalibrated to 
correct for inaccuracies due t o  changes in temperature (Modulation Frequency 
Correction). A single calibration of all modulation oscillator frequency bands can be 
initiated using Special Function 248. 

If faster switching between niodulatio~l frequencies is desired, Modulation 
Frequency Correction can be disabled by selecting hlodulation Frequency Correction Off 
(Special Function 1 13). This special function decreases switching tinie by approsinlately 
L O O  111s. Automatic modulation frequency correctio~l can be re-enabled by selecting 

3-13? 

@ 

Keys 

MOD FREQ 
MOD OUT level 
kHz 
Hz 
v 
rnV 
SPCL 

Codes 

MF 
ML 
KZ 
HZ 
VL 
MV 
S P 

ENTRY DATA 

Elm 
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Modulation Oscillator (cont'd) 

Related 
Special 
Functions 

Special Function 21 3. When modulation frequency correction is disabled, the Signal 
Generator does not automatically recalibrate at each modulation frequency when one is 
selected. Instead, the instrument uses, as its calibration data, the previously calculated 
calibration factor for each frequency band. The accuracy of previously calculated 
calibration factors depends on variations in temperature from the time the calibration 
factor was selected. Typically, 2% accuracy can be degraded to 5% if recalibration is not 
performed when the Signal Generator is subjected to  temperature changes of 50°C. 

DC FM Update Mode (Special Function 1 1  7) also increases modulation frequency 
switching by up to 200 ms. (Refer to Special Function 11 7 description in Modulation, 
FM on page 3 - 1 1 6). 

Spurious Signals (Spurs) That  Occur with the Internal Source 
Internally generated spurs (with levels specified less than - 100 dBc) might be present 
when the internal modulation oscillator is in use. These spurs will be eliminated when no 
internal modulation source is modulating the carrier, and the modulation oscillator 
output (MOD OUT) is off. 

Modulation Output Phase 
The phase of the modulation output (MOD OUTPUT) is 180" out-of-phase with the 
internal use of the modulation oscillator. 

Underranging Specified Modulation Oscillator Frequency 
Modulation oscillator frequencies as low as 10 Hz can be selected. However, the 
modulation oscillator's signal characteristics are not specified below 20 Hz. 

113. Modulation Frequency Correction Off. This special function disables the 
single-band calibration of the modulation frequency oscillator that  normally occurs 
whenever the modulation oscillator frequency is set or the internal modulation oscillator 
is put into use. When this calibration is disabled, the typical modulation frequency 
switching time is decreased by approximately 200 ms. For more information, refer 
"Speeding Up Modulation Switching Time" on page 3- 132. 
213. Modulation Frequency Correction On. This special function re-enables the 
~nodulation frequency correction disabled with Special Function 1 1 3. 

248. Calibrate the Modulation Frequency Bands Again. This special function enables 
you to initiate the callbration sequence that normally only occurs during instrument 
power-up. This function can be used, for example, t o  recalibrate the modulation 
oscillator frequency bands if normal modulation frequency correction has been disabled 
with Special Function 1 1  3. Calibration typically takes one to two seconds. 
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Modulation Oscillator (cont'd) 

Related 
Operating 
Illstructions Refer to  Modulation, AM (page 3-97); Modulation, FM (page 3-105); Modulation, +M 

(page 3-  1 19); or  Modulation, Pulse (page 3-  127) for  specific modulation infortnation as 
well as internal and external source infornlation. 

Refer  to  Knob (page 3-  141) and Step, Increment Set (page 3-  149) for information on 
using these to  modify settings. 

Refer t o  Operating Messages (page 3-  177) if the instrument displays a message you want 
clarified. 

Refer to  Special Functions (page 3-  165) for information about the way these are 
accessed. 



Model 8642A/B Operation 
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SETTING MODIFICATIONS m 

Instrument Preset enables you to set the Signal Genera- 

tor to an initialized state. Partial Preset (@ ) 
is a quick way to set the Signal Generator to another 
initialized state without affecting some instrument 

0 settings; for example, Partial Preset does not turn off 
the EMF or Amplitude Relative mode. 

Holding the Shift key down during power-up until 
instrument settings are displayed bypasses the power-up 
checks. 

The Knob usually modifies a specific digit in the 
display. The keys can select which digit will be 
modified. The keys can also select Knob Hold or Knob 
Increment. 

STEP 7 

The Step keys enable you to step a function by the 

value that was set using the key. 

The Off/On key toggles an active function off or on 
with a single keystroke. 

The Entry Off function disables the active function as 
well as all Knob-related functions. 

I 

Figure 3-16. Functions Related to Modifying Settings 

3- 136 
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INSTRUMENT PRESET, PARTIAL PRESET 

Description Signal Generator settings can be reset by switching the  Power from standby to  on, 
selecting Instrument Preset, or by selecting Partial Preset. 

The instrument is turned on by switching (-1 from STBY to ON. When it is 
turned on, the Signal Generator goes through a sequence of internal checks. If the 
instrument encounters no problems, it sets itself to the initialized state that  is set up 
with Instrunlent Preset. If any failures occur during the power-up self check, 
hardware messages are  queued up  to be selected with the [RSSGJ key. (If the 
messages encountered cannot be found in the Operating Messages operating 
instruction beginning on page 3-  177, refer t o  t he  Service Manual.) The power-up self 
check takes approxinla@ely 20 seconds. 

Instrument Preset is selected with C m R F S T ] .  This function sets the Signal 
Generator to  the initialized state described on page 3-  138. 

Partial Preset is selected with PARTIAL ( (XFNT-1 CTN-] ) and enables 
you t o  set the instrument t o  a known state without losing some frequently used 
settings. This function maintains some current instrument settings, turns off others 
(while maintaining their last-selected values so they can be selected "on" with the 
[ F O T )  key), and resets other settings t o  Instrunlent Preset values. Because Partial 
Preset does not reset the  entire instrument state, i t  takes less time than does 
Instrument Preset. (For example, Partial Preset may take only a few hundred 
milliseconds while Instrument Preset takes approxi~nately two seconds). 

Procedures 

POWER 
How Turning the Power On Affects Instrument Settings 

Switching the [m] switch from STBY to ON changes the instrument settings t o  
those listed for Instrument Preset (refer t o  "How Instrument Preset Affects Instrument 
Settings" on the following page) plus the following: 

e HP-IB is set to  local mode. 
a The Signal Generator is configured to  an unaddressed condition. 

The HP-IB address is set to  that of the internal switch if RAM memory has been 
lost. (RAM memory could be lost, fo r  example, if the battery loses its charge.) (Refer 
to HP-IB Address on page 3-8.) 

If RAM menlory has been lost, the sequence function is set t o  a start  register of 00 
and a stop register of 50. 
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Instrument Preset, Partial Preset (cont'd) 

INSTR PRESET 
I-Iow Instrunlent Preset Affects Instrulnent Settings 

Selecting (PRESEVJ affects the instrument settings in  the following ways: 

Re-configures the instrument to the instrument preset configuration listed in 
Table 3-25 below. 
Turns off special functions with code numbers less than 200. 
Disables Knob Increment and Knob Hold. 
Sets the next Save, Recall register number. 
Clears any uncompleted HP-IB messages. 
Sets the HP-IB RQS mask to "nothing enabled to pull SRQ". 
Clears the PIP-IB Status Byte except bits 3 (Local/Remote) and 4 (Ready) (unless 
there is an unresolved Hardware Error). 
Selects RF frequency as the active function. 

Table 3-25. Instrument Preset Configuration 

Function 

RF Frequency 
Start Frequency 
Stop Frequency 
Frequency Reference 

Amplitude 
Start Amplitude 
Stop Amplitude 
Amplitude Reference 
EMF Mode 

AM Depth 
FM Deviation 
9M Deviation 
Pulse Modulation 

Modulation Frequency 
Modulation Output Level 

Frequency Sweep Mode 
Amplitude Sweep Mode 
Sweep Time 

DNA = Does Not Apply 

Initialized Value 

100.0 MHz 
100.0 MHz 
100.1 MHz 
100.0 MHz 

-140.0 dBm 
-140.0 dBm 
-135.0 dBm 
1.00 pV 
DNA 

50°/o, Internal Source 
50.0 kHz, Internal Source 
1.0 radians, Internal Source 
External DC Source 

1.000 kHz 
1.00V 

Auto 
Auto 
500 ms 

Initialized 
State 

OFF 
OFF 
OFF 

ON 
OFF 
OFF 
OFF 
OFF 

OFF 
OFF 
OFF 
OFF 

OFF 

Step 
Size 

10 MHz 
10 MHz 
10 MHz 

DNA 

1 dB 
1 dB 
1 dB 
DNA 
DNA 

1 0% 
5.0 kHz 

0.1 radians 
DNA 

1.000 kHz 
0.1V 

DNA 
DNA 

100 ms 

Knob 
Resolution 

1 MHz 
1 MHz 
1 MHz 
DNA 

0.1 dB 
0.1 dB 
0.1 dB 
DNA 
DNA 

0.1% 
0.1 kHz 

0.01 radians 
DNA 

0.001 kHz 
0.01 V 

DNA 
DNA 
1 ms 
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Instrument Preset, Partial Preset (cont'd) 

PARTIAL 
How Partial Preset Affects Instrument Settings 

Selecting PARTIAL ( m-] ) affects settings as follows: 

Partial Preset does not change the setting of: 
RF Frequency 
Amplitude Reference 
EMF Mode 
Sweep Mode (Auto, Manual, or Single selection) 
HP-IB Status Byte 
HP-IB RQS Mask 

Partial Preset turns off the following functions but maintains their last-selected 
values as "on" settings that can be selected with the I-) key: 
AM Depth 
FM Deviation 
cPM Deviation 
Pulse Modulation 
Modulation Output Level 
Start Frequency 
Stop Frequency 
Start Amplitude 
Stop Amplitude 
Frequency Reference 

Partial Preset sets the following functions to the initialized states and values listed 
in Table 3-25 on the previous page. 
Modulation Frequency 
Sweep Time 

Partial Preset also: 
Maintains the next Save, Recall register. 
Disables Knob Hold and Knob Increment. 
Maintains all Increment Set values and Knob cursor positions. 
Turns off all special functions with code numbers less than 200. 
Clears any uncompleted HP-IB messages. 
Selects RF Frequency as the active function. 
Selects RF.OFF. (which does not change the output attenuators but maintains the last 
selected value as the "on" setting that can be selected with the (OFF] key). 

HP-IB 
Codes 

Comments 

Codes 

PARTIAL 

Bypassing the Power-Up Self Check 
The Signal Generator takes aproximately 20 seconds to perform the initial checks done 
when [ W E T ]  is switched from STBY to ON. This time delay can be avoided and 
these checks can be bypassed by holding down the ( S m j  key during turn on: First 
hold down the [m) key, then switch L P O W E R ]  to  ON, holding [m] until 
instrument settings are displayed. 
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KNOB 

Description 

Procedures 

The Knob is a variable stepping control. It actually changes the active function in steps 
tha t  are  determined either by 1) the cursor position and the rate  a t  which you turn  the 
Knob or  2) the increment set value if the Knob Increment function is selected. The 
Knob can control the following functions: 
Frequency 
Star t  Frequency 
Stop Frequency 
Amplitude 
Start  Amplitude 
Stop Amplitude 
AM Depth 
FM Deviation 
9 M  Deviation 
Modulation Frequency 
Modulation Output  
Sweep Time 
Manual Sweep (for either amplitude sweep or frequency sweep) 
Help 
Phase on Knob and Step keys, (Special Function 250) 

Knob Hold enables the Signal Generator to  fix the Knob control on a function even if it 
is no longer the active function. With Knob Hold, the Step keys and Data keys enable 
control of the new active function while allowing the Knob to  continue cant.!-ol of the 
"held" function. 

While Knob Increment is selected, the  Knob is less sensitive to  the Knob rotation rate in 
affecting how much a setting is changed as the  Knob is turned. This gives you the  
capability to  make individual precise steps with more control, using the Knob. 

The Signal Generator powers up with the  Knob function enabled with R F  frequency as 
the  active function. Therefore, unless the Knob is disabled (for example, by selecting 
ENTRY OFF ( [-SHF) [TCFUFT7UR2 ), any rotation of the Knob changes the value 
of the active function. 

Note: Put  the instrument in its initialized state by selecting m-n. 
r-;1I-I 
Mow to Control Knob Resolution Using the Cursor Positioning Keys 

The cursor position specifies the Knob resolution (unless Knob Increment is selected). 
For example, a cursor above the 2 in a 260 H Z  FM display indicates that  the Knob will 
change the FM value in 100 Hz steps. You can re-position the cursor with the EJ and 
C-7 keys to  change Knob resolution by a factor of ten. 
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Knob (cont'd) 

Example of Controlling Knob Resolution Using the Cursor Positioning Keys 
RF frequency is set to 100  MHz. Set the Knob to step this value in 1 kHz steps. 

First set the RF  Frequency to 100 MHz, then: 

Display 

n m 
FREO 

- 1  9 a.c, 1 1 ,  
AMPTO 

KNOB 

mm[ol 
LOCAL 
(keys) 

The initialized Knob resolution is 1 MHz a t  both instrument turn-on and Instrument 
Preset. Selecting the right cursor key three times has moved the cursor to  the 1 kHz 
digit. Turning the Knob clockwise will now increment the  frequency in 1 kHz steps. 

ENTRY 

@ 

INCR 
HOW to Control Knob Resolution by Setting Knob Increment 

.'<nab Increment puts the ~ncrement  set value on the Knob so you can change a 
function's value by tile Increment set values. To set an  Increment set value, select 
LJNCR S t T  followed by the desired value. (Refer to  Step, Increment Set on page 
3-  149.) 
To put the increment set value on the Knob: 
K YOB INCR ( cmm r-7 ) 

(program 
codes) 

The cursor is displayed above the second letter of the active function's units display 
when Knob Incrernent is selected. (For example, if FM deviation is the active function 
and is set to  900 HZ, the cursor is over the "Z".) 

FRKR FRKR FRKR 

As you change active functions, IC~iob lncrement will continue t o  remain selected. This 
means tha t  with any active function, the Knob will change the function's setting by the 
itlcrenient set value. 

You can turn  off the Knob Increnierit function (and all other Knob-related functions) 
by select~ng ENTRY OFF ( r S M ]  r R ? m j  ). You can also tu rn  off Knob 
Increment alone by selecting one of the cursor posit~oning keys ( or ). 
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Knob (cont'd) 

Example of Controlling Knob Resolution by Setting Knob Increment 
Use the Knob to increment frequency by 25 kHz per step. 

Display 

LOCAL 
(keys) 

(program 
codes) 

Knob resolution has been set with the Knob Increment function as indicated by the 
cursor over the "Z". Turning the Knob will step frequency in 25  kHz steps. 

HOLD 
How to Use Knob Hold to Maintain Control of a Function's Value When Another Function Is Active 

Knob Hold is a way to maintain Knob control over one function while acquiring the 
ability to change another function's value with the Step and Data keys and the Off/On 
key. Knob Hold can be turned on by: 
Selecting the desired active function, then HOLD ( [-I a ), [ T O N ] .  

ENTRY 

@m 

Knob Control is "held" on the selected function as indicated by the two cursors over 
that  "held" function. Selecting a different function key sets that  different function as 
the active function (which can be acted on only by the Step keys, or Data keys, or the 
Off/On key). Knob control does not transfer to this new active function, but stays with 
the function that was active when Knob Hold was selected. (During Knob Hold, a 
function with just one cursor is not controlled by the Knob; the function having two 
cursors is controlled by the Knob.) 

Turn off Knob Hold by selecting Knob HOLD ( [ T H T )  r-7 ) ( O F F O T ] .  Knob 
Hold (along eith all other Knob-related functions) can also be turned off by selecting 
ENTRY OFF ( [ w m  m-1). 

FRlS 25 KZ KI 

DATA 

a m m  
KNOB 
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Knob (cont'd) 

Example of Using Knob Hold To Maintain Control of a Function's Value When It Is 
No Longer Active 
Select Knob Mold on RF  frequency. 

Display 

LOCAL 
(keys) 

(program 
codes) 

FREO AMPTO 

The frequency function is "held" on the Knob as indicated by the  two cursors above the 
frequency value. Therefore, the Knob can be used to change that  value even when 
another active function is selected. 

ENTRY 

(G-J 

Select amplitude as the active function by selecting the (-1 key. 

v 

FREO 

-IYO.C3'1;7 
AMPTD 

FRKHON 

(g 

The cursor over the first letter of the units specifier ("D" in DM) indicates that Knob 
Hold has been selected on some function. (There is no cursor over any of the amplitude 
digits because the Knob is "held" on RF frequency which has two cursors over its 
setting.) Now, turning the Knob changes frequency while selecting the Step keys (or 
Data keys or ( F O = T )  ) changes amplitude. All this can be done without needing 
to select the active function's keys again. 

HP-IB 
Codes 

KNOB 

Codes 

KNOB INCR 
KNOB HOLD ON KHON' 
KNOB HOLD OFF 
ENTRY OFF 

'Function should be preceded by an active 
function code. 

ENTRY 

ITJ 
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Knob (cont'd) 

Comments You Can Use the Knob to Determine Function Limits 
The Knob can be used to determine the approximate limits for all function settings. 
However, the limits reached with the Knob will not cause the Signal Generator to 
display a message describing the reason for the limitation. Use a Data entry beyond the 
limitation to cause the Signal Generator to describe a limitation. 

Undisplayed Digits May Appear to Affect Maxin~um Settings 
You can step in increment set values that  will not be displayed when the resolution of 
the current setting is coarser than the increment set value. For example, with FM 
deviation set to 1.30 MHz, an  increment change of I kHz will not be displayed until 10 
increments have been stepped. Consequently, if a t  any time you step the displayed 
setting by that  undisplayed increment setting, and then turn  the Knob, the Signal 
Generator may seem to not be able to reach its maximum value. For example, stepping 
from 1.300 MHz (displayed value of 1.30 MHz) to 1.30 1 MHz (displayed value 1.30 
MHz), and turning the Knob will only allow a maximum displayed value of 1.49 MHz 
(since the maximum possible deviation is 1.500, not 1.5 0 1 MHz). 

Partial Preset Does Not Change Increment Set Values 
Select PARTIAL ( [ m j  fTT3"F-J ) to put the instrument in a known 
state without resetting increment set values. 

How Fast You Turn the Knob Affects the Knob Sensitivity 
Knob sensitivity changes from fine to  coarse when Knob rotation is changed from slow 
to fast (unless Knob Increment is in use). 

HP-IB. Knob Resolution Could Be Useful Via HP-IB 
Knob Increment, Knob Hold, and moving the cursor with the cursor positioning keys 
can be programmed via HP-IB. The programmability of these functions could be 
useful, for example, when preparing a setup before setting the instrument to local. 
Physical Knob rotation must be performed from the front panel. 

The Meaning of Multiple Cursors 
The Knob Hold function and the Knob Increment function can both be useful, but 
initially might cause some confusion by displaying so many cursors. Knob Hold could 
cause you to have as many as three cursors in the display a t  once. 

The following summary is listed by quantity of cursors in the display. 

One cursor in the display: 
1 .  One cursor over a digit: 

w 

FREO AMPTD 

Indicates normal active function status. Also indicates the least-significant digit 
that  will change as you turn the Knob. 
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Knob (cont'd) 

2.  One cursor above the first letter of the units specifier: 

I n T.R rr, 5 a.c P c 
FM INT 

Indicates that  the function is the active function and Knob Hold is selected on some 
other function that is not currently displayed. When you use the Step keys, the 
value of the displayed function will be stepped (not the Knob "held" function). 
When you turn the Knob, the "held" function will appear in the display (along with 
two cursors) and that  function's value will change. (The display could resemble a 
Knob Hold condition when the frequency relative display is less than or equal to 
-2000 MHz. Refer to "Range of Relative R F  Frequency Settings" on page 3-47.) 

3. One cursor above the second letter of the units specifier: 

FREO 

5 a.c P f 
AM IN1 

1.c C b' L 
AMPTD 

Indicates that the function is the active function and Knob Increment is selected; 
when you turn the Knob, this function's value will change by the increment set 
value. 

Two cursors in the display: 
1. A cursor above a digit and a cursor above the first letter of the units specifier: 

FREO AM I N 1  AMPTD - 
Indicates that  Knob Hold is activated over that  function; turning the Knob will 
change the digit under the cursor. 

When you press the Step keys or any Data keys (or the Off/On key if applicable), 
either the displayed function's value will change (if i t  is also the active function), or 
the active function will appear in the display and its value will change. 

2. A cursor above each letter of the units specifier: 

v v  

FAEQ 

5 C.C P C 
AM INT 

1.0 C 1' L 
AMPTD 

Indicates that both Knob Hold and Knob Increment a re  activated over that  
function. When you turn the Knob, that  function's value will change by the 
Increment Set value. 

When you press the Step keys or any Data keys (or the Off/On key if applicable), 
either the displayed function's value will change (if it is also the active function), or 
the active function will appear in the display and its value will change. 
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Knob (cont'd) 

Three cursors in the display: 
1.  A cursor above a digit and above the first letter of a units specifier, and a cursor 

above the first letter of another units specifier: 

FREO AM INT AMPTD 

The placement of the two cursors above a function's setting display (the "P" in this 
case) indicates that  Knob Hold is in control over that  function; the cursor over this 
function's value (the "5" in this case) indicates that  turning the Knob will change 
the digit below the cursor. The single cursor above the other function's units 
specifier (the "V" in this case) indicates it is the active function, and as such, that  
function's value will chage when you press the Step or Data keys (or the Off/On 
key if applicable). 

2. A cursor above each letter of one units specifier, and a cursor above the first letter 
of another units specifier: 

v v 

5550DEC88mZ 5El.flPE 
FREO AM INT 

r.o a k : 
rune 

The two cursors over the letters of a particular function's units specifier (AM in this 
case) indicate that both Knob Hold and Knob Increment are activated over that 
function. When you turn the Knob, that  function's value will change by the 
Increment Set value. The cursor over the other function's units spezifier indicates i t  
is the active function and as such, its value will change when you press the Step or 
Data keys (or the Off/On key if applicable). 
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STEP, INCREMENT SET 

Operation 

Description The values of Signal Generator functions can be stepped up or down by an  increment 
set value using the Step keys ( or a ). 
The Signal Generator powers up with default increment set values for all functions 
that allow increment set. (Refer to Table 3-26 below.) You can select a desired 
increment set value up to the listed maximum. The Signal Generator returns to 
default increment values if the Power is switched from standby to on or if Instrument 
Preset is selected. 

You can also use the Step keys in the following ways: 
9 When saving or recalling successive registers. (Refer to Save/Recall, page 3- 157.) 
9 When stepping through the Help listing. (Refer to Special Functions, page 3-  167.) 

When incrementing the phase of the RF frequency using Special Function 250. 
(Refer to RE Frequency, page 3-42.) 

Table 3-26. Increment Set Values 

Procedures Note: Put the instrument in its initialized state by selecting CRS-r) 

Function 

RF Frequency 
AM Depth 
FM Deviation 
@M Deviation 
Modulation Frequency 
Modulation Output Level 
Amplitude 

Start/Stop Amplitude 
Start/Stop Frequency 
Sweep Time 

INCR SET 
How to Set Increment Size 

Select a function, then select [-SET), the desired increment set value, and an 
appropriate units key. 

[tlm 
How to Increment a Function 

Select the desired functlon key. Each time you press a Step key, the f~inction's value 
changes by one step. The Step keys repeat when held down. 

Default 
Increment 

10 MHz 
1 0% 

5 kHz 
0.1 radians 

1 kHz 
100 mV 

1 dB 

1 dB 
10 MHz 
100 rns 

If no increment set value has been selected, the Step keys use the default increment 
set value to change the value of the active function. 

Maximum 
Increment 

2115 MHz 
99.g0/o 
3 MHz 

200 radians 
100 kHz 

3.3V 
160 dB (2.24V, 

4.49 EMFV) 
160 dB 

2115 MHz 
999s 
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Step, Increment Set 

How to Display the  Increment Value 
To display the  function's increment size, select the active function's key, then 
c!mam. 

Example 
Set a 10 MHz increment set value for R F  frequency. Then decrement the 100 MHz 
RF frequency by 30 MHz. 

Display 

Kl 7 

FAEQ AMPTD 

LOCAL 
(keys) 

The increment value is displayed as i t  is entered. After the increment set value is 
entered, the  display returns t o  show the  current instrument state. Note the change in 
frequency value as the step key is pressed. (The digit the cursor is pointing t o  does not 
change its value as the Step key is selected. Refer to  Knob, page 3-141, for 
information about other ways to  change values using the cursor positioning keys.) 

ENTRY 

mm 
DATA 

rnmm 

HP-IB 
Codes 

(program 
codes) 

STEP 

mmm 

FRlS 10 MZ FRDN FRDN FRDN 

::omments Considerations When Using Increment Set with Amplitude Settings 
If amplitude is displayed in dBm, and increment size is in volts, the amplitude setting 
will change by the dB equivalent of the voltage increment. Similarly, if amplitude is 
displayed in volts and the increment setting is in dB, the amplitude setting will change 
by the voltage-equivalent of the dB increment. 

Keys 

INCR SET 
Step Down 
Step Up 

0.001 uV to  2.24V (0.002 EMF uV to  4.49 EMF V) increments can be selected. 
However, the Signal Generator's setting resolution is limited t o  the  voltage equivalent 
of 0.1 dB a t  every output level (except during Linear Amplitude Sweep, Special 
Function 1 2 1). 

Codes 

IS* 
DN* 
UP* 

'Function should be preceded by an active 
function code. 
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Step, Increment Set 

Undisplayed Digits May Appear to Affect Maximum Settings 
You can step in increment set values that will not be displayed when the resolution of 
the current setting is coarser than the increment set value. (For example, with FM 
deviation set to 1.30 MHz, an increment change of 1 kHz will not be displayed until 
1 0  increments have been stepped.) Consequently, if a t  any time you step the displayed 
setting by that  undisplayed increment setting, and then turn  the Knob, the Signal 
Generator may seem to not be able to reach its maximum value. For example, stepping 
from 1.300 MHz (displayed value of 1.30 MHz) to 1.30 1 MHz (displayed value 1.30 
MHz), and turning the Knob will only allow a maximum displayed value of 1.49 MHz 
(since the maximum possible deviation is 1.500 MHz, not 1.50 1 MHz). 

How to Put  the Increment Set Value on the Knob 
Select KNOB INCR ( rSFrn-71 [ ) to use the Knob to change function values by 
the increment set values. With Knob Increment, the function's value will change 
approximately 15 increments per revolution when the Knob is turned. Refer to Knob, 
page 3-142, for more information about putting the increment set value on the Knob 
using the Knob Increment functions. 

Negative Values Are Not Possible with Increment Set 
The Signal Generator only accepts positive increment set values. Specifying a negative 
increment value selects the absolute value of that  number. 

Related 
Operating 
Instructions Refer to Instrument Preset, Partial Preset (page 3-1 39) for information about setting 

the instrument to an  initialized state that maintains increment set values. 

Refer to Operating Messages (page 3- 177) if the instrument displays a message you 
want clarified. 
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ENTRY OFF 

Description 

Procedure 

Example 

Entry Off, when selected, can guard against someone accidentally changing the output 
signal by inadvertantly bumping the Knob or pressing a key (for example, while 
connecting output cables). Entry Off disables the active function as well as the 
following Signal Generator functions: 

STEP ( and [rl ), 
KNOB, KNOB HOLD, KNOB INCR, 
DATA selection, and 
Cursor positioning ( and T-1 ). 

Note: Put the instrument in its initialized state by selectng (-1. 

To select the Entry Off function 
ENTRY OFF ( [SHIFTI I m 7 O T T )  ). 

To re-enable the Knob and Step keys, select a function to be active. 

Disable the Knob, Step keys, etc. to reduce the chance of inadvertantly altering the 
output signal while connecting output cables. 

Display 

LOCAL 
(keys) 

I O G . O O O O G G E Z  
FREa 

-- I L ~ O . C J E  
AMPTD 

ENTRY OFF 

The absence of any cursor (active function indication) over the display settings 
indicates that settings cannot be changed with the Knob, Step keys, etc. 

HP-IB 
Codes 

(program 
codes) 

Codes -1 

EO 
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RECALL REGISTERS 

0 

0 

These keys enable you to individually save and recall 
front-panel settings. 

This key enables you to sequentially step through the 
recall registers. 

1:igure 3-17. F r ~ n c t i o n s  Related to  Recall Registers 

3- 1  56 
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Description Using the Save function, you can save complete instrument states in any  of the Signal 
Generator's 51  recall registers (00 through SO). These registers can then be recalled 
using the Recall function or  the Sequence function. (Refer t o  Sequence, page 3-  16 1.) 

The recall registers are stored in  RAM (with battery back-up) persisting through 
Instrument Preset, and switching the Power from standby t o  on, and unplugging of the 
ac power cord. However, if RAM memory is ever lost (for example, if the battery loses 
its charge), all the recall registers will be lost. 

Table 3- 27 below lists those instrument functions that  cannot be saved: 

Table 3-27. Instrument Settings that Cannot Be Saved 

Messages 
HP-I6 Address 
Local or Remote Mode 
Sequence Settings 
Special Functions 

3. Service Mode 
242. Phase Decrement by 1 Degree 
243. Phase lncrement by 1 Degree 
244. Phase Decrement by 5 Degrees 
245. Phase lncrement by 5 Degrees 
248. Single Modulation Frequency Correction 
249. Display Firmware Information 
250. Phase Adjust on Knob and Steps 
251. Clear the Recall Registers 

Procedure Note: Put the instrument in its initialized state by selecting [-I. 

SAVE 
Ilow to Save a n  Instrument State 

To save the current instrument state in  a specific register: 
V X )  followed by the two-digit number of the desired register. 

To save the current instrument state in the next available register (for example, to  set 
up instrument states to  use with the Sequence function): 

To save the current instrument state in the most recently accessed save/recall register 
(for example, t o  re-save a n  instrument state af ter  recalling and nlodifylng it): 
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Save/Recall (cont'd) 

Example 
First set the Signal Generator's frequency to 10 MHz and set the output amplitude to 
- 10 dBm: 

GE!mTTimIMHIVPrAMPTD1mmm 

Save this instrument state in register 05. 
First: 

Display 

LOCAL 
(keys) 

(program 
codes) 

Note the UP = 01 and DN = 00 prompts. These show the current register nu~nbe r  of 
(DN = 00) and the next register number ( 0  1). 
When you enter the register number, the spaces next t o  the  word "SAVE" will be fllled. 
Select: rU7 137 

DATA 

@ 

sv 

When the register number is entered, the display returns to  show the current 
instrument settings. 

Now set the output frequency t o  500 MHz: 
~ D r n r U 7 ~  
Save this instrument state in the next available register (register 06). 

After the key is pressed, the display returns t o  show the current instrument 
settings. 

LOCAL 
(keys) 

(program 
codes) 

DATA 

I,,,,,m 

SVUP 
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Save/Recall (cont'd) 

RECALL 
How to Recall a n  Instrument State 

To recall the instrument state froni a specific register: 
[RECALL] followed by the two-digit number of the desired register. 

To recall the instrument state from the next available register (for example, to  recall 
artd modify registers in sequence): 

LEEzm a. 
To recall the most recently saved or  recalled register (for example, t o  get back t o  a 
previous state before i t  was modified): 

-a 
Recalling the last register in this way can get back to a recalled state af ter  modifying 
settings. 

HP-IB 
Codes 

Comments 

Codes 

SV, SVUP, SVDN 

HP-IB. Exactly two digits must always be used fo r  Save/Recall register ~tumbers .  

Editing the Sequence State  
If a change is desired in a register tha t  is saved, the key can be used to save the 
changed instrument state. For example, if, as part of a saved instrument state, an  
output amplitude of - 10 dBm was saved in register 06, this amplitude can be changed 
to -20 dBm. The following procedure might be used to change the setting in that  
recall register: 
IRECALL1mI-61m[-ImI-Tnma. 

Mow Save/Recall Affects the Next Sequence Register Number 
Saving a register will not change the next sequence register number. However, 
recalling a register might change the next sequence register number in the sequence if 
the recalled register is in the selected sequence. 

Recalling a n  Undefined Register 
Recalling a register that  is not defined causes messages E93 "RECALL NOT DEFINED 
.E9 3" and 1-1 10  "RECALL ERROR FOUND .I3 10". These messages could be caused due 
to previously executing Special Function 2 5  1 (Clear Recall Registers), RAM being lost 
(for example if the battery lost its charge), or recalling a register before anything is 
saved in that register. 

HP-IB: Executing Error message E 9 3  occurs immediately afer recalling a n  empty 
register. So by noting the occurence of E93  (by enabling execution errors to pull 
SRQ; refer to Service Kequest on page 3-27 in the HP-IB portion of this Section 
1111, you could find out which register you recalled was not defined. 

Related 
Special 
Functions 251. Clear Recall Registers. T h ~ s  spe~iill  function clears all recall registers. 
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Save/Recall (cont'd) 

Related 
Operating 
Instructions Refer t o  Sequence (page 3-161) for information on sequencing through a sequential 

group of recall registers. 

Refer t o  Special Functions (page 3- 165)  for information about the way these are 
accessed. 

Refer to  Operating Messages (page 3-1 7 7 )  if the instrument displays a message you 
want clarified. 
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SEQUENCE 

Description You can use the Sequence function t o  select a particular sequence of instrument states 
saved in recall registers and then step through the sequence. You can also view the 
next register to  be displayed. 

The Signal Generator has 51 registers (00  through 50) tha t  can be recalled in 
sequential order. The selected sequence is kept through Instrument Preset and through 
Power STBY to ON and unplugging of the ac power cord. However, if RAM memory 
is ever lost (for example, if the battery loses its charge), the  sequence will be lost and 
the default turn-on sequence setting will be set as start  = 00, stop = 50. 

Procedure Note: Put  the instrument in its initialized state by selecting [R\ISTREm). 

SET SEQ 
How to Select a Sequence 

Select the sequence range by first selecting the Set Sequence function and then by 
entering 2, two-digit register nurnbers from 00  to 50: 
SET SEQ ( (SHIFT 1-S-1 ) and the  values for the  desired range of recall registers. 

When the Set Sequence function is selected, the  number of the next register is 
displayed as " NEXT = NN " where NN is the two-digit number of the next register to 
be recalled in the  current sequence. 

Only a sequence of increasing register numbers (for example, 10 through 20) can be 
selected. 

SEQ 
IIow to Step Through the Sequence 

Just select [3FQ-] to step through the selected sequence. 

Example 
Select a sequence from register 05  through register 15. 
First, select SET SEQ: 

Display 

I I 

ENTRY 

SET sea 
LOCAL 
(keys) @ 

(program 
codes) 

SS 
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Sequence (cont'd) 

HP-IB 
Codes 

After  Set Sequence is selected, the  display shows the number of the  next register to  be 
recalled. (Note: The display shown above may not match t he  display on your Signal 
Generator because this setting is saved through power-down.) 

Now select the start register in the register range; the display shows each number as i t  
is entered. 
Select I-61 m. 
Display 

r 

E R T E R  R E G I S T E R S  E S  S E a  _, 
START STOP 

Now select the stop register in the  register range: 
Select rTj a. 
After  all digits are entered, the display returns to  show its current instrument settings. 

You can step through the sequence by pressing the (-1 key. (If no instrument 
states are  saved in the registers you are sequencing through, a n  error message will 
occur indicating that  you've recalled a n  undefined register.) 

WI 
SET SEQ 

Comments HP-IB: Exactly 4 digits must always be used for setting the sequence. 

Setting a S ta r t  Sequence Greater than  the Stop Sequence 
If the start  register number is greater than the stop register number, the sequence will 
still increase and "wrap around" to 00  after 50. For example, for a setting from 20 t o  
1 5, t he  registers recalled would be 20, 2 1, 22, etc., to  50, then 00, 0 1, etc. to 1 5. 

Selecting a Random Order of Recall Registers 
I t  is not possible to select a random order of recall registers. However, because 51 
registers are  available, a random order of some recall registers could be resaved in a 
sequential order in a block of unused registers. 

Recalling a n  Undefined Register 
Recalling a register that  is not defined causes messages E93 "RECALL NOT DEFINED 
.E93" and H 10 "RECALL ERROR FOUND .H 10". These messages could be caused 
because of a previous execution of Special Function 25 1 (Clear Recall Registers), RAM 
being lost (for example if the battery lost its charge), or  recalling a register before 
anything is saved in that  register. 

HP-IB: Execution Error message E9 3 occurs immediately af ter  recalling an empty 
register. So by noting the occurrence of E93 (by enabling execution errors t o  pull 
SRQ; refer to Service Request on page 3- 27 in the  HP-IB portion of this Section 
III), you could find out which register you recalled was not defined. 
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Sequence (cont'd) 

How to Conveniently Modify Recall Registers in the Sequence 
[-] used in conjunction with [SAVE] [ can be used to conveniently modify 
recall registers in the sequence. Just select (-SFQ-) until the desired register is recalled, 
then modify the instrument state and re-save i t  by selecting [SAVE) m. 
How to Skip Directly to a Specific Recall Register in the Sequence 
You can conveniently skip directly to any recall register in the sequence by just 
recalling that  register directly by register number, then continuing on in the sequence 
from that register by just selecting [TI).  

Related 
Operating 
Instructions Refer to Save/Recall (page 3-1 5 7 )  for information on saving instrument settings that  

you can recall using the Sequence feature. 

Refer to Operating Messages (page 3-1 77)  if the instrument displays a message you 
want clarified. 
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I SPECIAL FUNCTIONS I 

You can select special functions by selecting this key, 
followed by a valid special function number. (All of the 
single-digit special functions are labeled in light gray 
print above digit keys.) 

S T E P  7 

c 
c 

The Help function enables you to display the numbers 
and descriptions of special functions. 

Pressing the Shift key twice can be used to clear the 
special function description from the display and return 
the display to showing normal instrument settings. 
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SPECIAL FUNCTIONS 

Operation 

Description Special functions enable the Signal Cienerator's uses to be extended beyond the 
furlctions normally available frorii dedicated front-panel keys. 

Some of the more frequently used special functions have an  abbreviation printed on 
the front-panel, in light gray print,  above the appropriate Data keys (not to  be 
confused with the HP-IB codes also in light gray print next t o  most keys). 

In this instruction, the special functiorls are listed in  both functional order (page 
3-  170) and in numeric order (page 3-  1 7  1 ) .  The listing in nulneric order provides a 
brief explanation of each special function. Also, if appropriate, we refer you to a 
Detailed Operating Instruction which discusses that  special function in rnore detail. 

The Help function enables you t o  view, on the front panel, the code and description of 
each special function. 

Procedures Note: Put the instrument in its initialized state by selecting (-NSfaPREm. 

Tn t l ~ r n  on any of the special functions, use SPCL ( [m] a ), t'nllowed by the 
r ade P ~lmber  of the special function. To list any currently activated special functions, 
select SPCL ( PHIFf-) alone. To  display the number and description of any 
special function, use HELP ( ( 3 1 F T )  ) and one of the methods described below. 

HELP 
How to List the Descriytio~is of Special Fulictions on the  Signal Generator's Display 

HELP ( m f 3  ) followed by one of the following methods: 
a Rotatirig the Knob. 
e Pressing one of the Step keys ( or a 1. 
e Keying in the nu~iieric code of the special functiorl you want described. Special 
function coder can be keyed in, one right af ter  the other,  with no need for re-selecting 
the Help function. (The SPCL annunciator will not be displayed under the special 
function description because special functions are being described, not selected.) 

The Help functlon can be turned off elther by selectlns !JELP OFF ( [ S H F ]  
(HP-IB code HO) or  by select~ng other xgna l  Gellernto~ f u n ~ t i o n s  

Example 
Display the description of Special Function 1 1 2 .  

LOCAL 
(keys) 

STEP 

HELP 

lol 

DATA 

mmm 

(program 
codes) 

HP 112 
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Special Functions (cont'd) 

Display 
-- 

The Signal Generator displays the code and description of Special Function 1 1  2. This 
special function is not turned on with the Help function (note the absence of the SPCL 
annunciator). Now you can turn the Knob or use the Step keys to view the codes and 
descriptions of other special descriptions. 

SPCL 
How to  Select Special Functions 

SPCL ( [SHlFr) -1 and the desired special function numeric code. (The SPCL 
annunciator will be displayed below the special function description af ter  the special 
function is selected.) 

Example 
Turn  on Special Function 9 (Attenuator Range Hold On). 

Display 

LOCAL 
(keys) 

(program 
codes) 

rr p 9. R T T E n  R R n L E  H D L 3  u 1 
SPCL 

DATA 

S P9 

Attenuator Range Hold has been selected. Note the display of the SPCL annunciator. 
Press the (-1 key twice t o  return the display t o  the current instrument state (if 
desired). 

You Can Disable the  Automatic Special Description Display 
The description tha t  occurs each time a special function is selected can be disabled 
using Special Function 11 1 (Disable the Automatic Special Function Verification 
Display 1. 
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Special Functions (cont'd) 

SPCL 2);); 
How to  Turn Off  Special Functions 

Special functions can be turned off using the following procedures: 

Turn off a single special function. For example, Special Function 209 (Attenuator 
Range Hold Off)  will turn off Special Function 9 (Attenuator Rarige Hold On). 

Each special function that has a nunleric: code less than 200  can be disabled using 
a special function code that is comprised of the nunlbes 200  added to the last 2 digits 
of the special function (or added to the single digit for single-digit special functions). 
For example, Special Function 4 is disabled with Special Function 204, Special 
Function 1 12 is disabled wit11 Special Function 2 12, etc. 
@ Select Special Function 0 (Special Functions 4 tlirough 9 Off)  to tu rn  off Special 
Functions 4 through 9. This is convenient when frequently using just one, single-digit 
special function (for example Special Fu~ict ion 9). 
e Select Special Function 100 (All Special Function Codes Less Tlla11 200 Off)  t o  
tu rn  off Special Functions 4 through 9, 11 1 tl irougl~ 1 19, 121 through 123, 134, and 
135. 
e Select r ~ S T P m ]  (i1P-IB: IP) or- PARTIAL ( (-1 i N S T T P H t S t  I j ) 
(HP-IB: PP). 

How to  Display t he  Special Functions Currently On 
SPCL ( I-] I-] 

When SPCL 1s selected, the codes of the currently selected speclal functions wlll be 
displayed In numeric order. As each rpec~dl f ~ l r ~ c t i o n  1s selected, it 1s placed In nunlerlc 
order in that  list 

IIP-IB: Use Output Display to  read these special functions. (Refer t o  the discussion 
about outputtirig display information which begins on page 3-2 1 in the lip-IB portion 
of this Section 111.1 

R F  Frequency can be varied by 0.1 Hz using Special Functions 240 and 241. The 
status of these is read using the [ X S X - ]  key. Refer to  page 3-195, Information 
Messages I39 through I41 and 15 1 through 159. 

WP-1B 
Codes 

Related 
Operating 
Instructions 

The l-IP-IB code for special function is SP. When selecting a special function via 
HP-IB, use the  number of the special function preceded by SP (for example, SP4 o r  
SPZ04). Exactly one or three digits must always be used t o  select special functions. 

Leading zeroes must be suppressed for  special functions even though they are required 
for some other functions (such as SV, RC, and SS). 

Codes 

HELP OFF 

Refer to  Operating Messages (page 3- 1'77) if the  instrument displays a message you 
want  clarified. 
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Special Functions (cont'd) 

Model 8 642A/B 

Table 3-28. Summary of Special Functions; Function to Code 

Function 

RF Frequency 

Amplitude 

AM 

FM 

@M 

Modulation 
Oscillator 

Sweep 

Miscellaneous 

Service 

Special Function Description 

Prefer Heterodyne Band 
Decrement Frequency by 0.1 Hz 
Increment Frequency by 0.1 Hz 
Phase Adjust by Knob or Step Keys 
Phase Decrement l o  
Phase Increment 1 
Phase Decrement 5' 
Phase Increment 5" 

ALC Off 
Attenuator Range Hold 
Disable Settling 

Prefer Heterodyne Band 

External Low Rate FM 
Internal + External Low Rate FM 
FM Pre-Emphasis 
Low Distortion FM/+M 
Negative FM Polarity 
DC FM Correction Off 
DC FM Update Mode 
AC-Coupled DC FM 
Prefer Heterodyne Band 
Disable Settling 

Low Distortion FM/+M 
Negative @M Polarity 
Prefer Heterodyne Band 
Disable Settling 

Modulation Frequency Correction Off 
Calibrate Modulation Frequency Bands Again 

Sweep Up and Down 
Linear Amplitude Sweep 
Phase Continuous Frequency Sweep 
Disable Settling 

Special Functions 4-9 Off 
All Special Functions < 200 Off 
Special Function Verification Off 
Display Firmware Information 
Disable Display 
Turn Off LCD Lighting 
Clear Recall Registers 

Service Mode (see Service Manual) 

Code 

Select 

8 
240 
24 1 
250 
242 
243 
244 
245 

4 
9 
119 

8 

5 
112 
6 
7 
115 
116 
117 
118 
8 
119 

7 
114 
8 
119 

113 
248 

121 
122 
123 
119 

1 1 1  
249 
135 
134 
251 

3 

Of1 

208 

204 
209 
219 

208 

205 
212 
206 
207 
215 
216 
217 
218 
208 
219 

207 
214 
208 
219 

213 

221 
222 
223 
219 

0 
100 
211 

235 
234 
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Special Functions (cont'd) 

Operation 

Summary uf Special Functions; Code to Function 

SPCLS 4 - 9 OFF 
SERVICE MODE. SEE MANUAL 
ALC OFF 
EXT LOW RATE FM ON 
FM PRE-EMPHASIS O N  
LOU' DISTORTION FM/PM O N  
PREFEK HETERODYNE BAND 
ATTEN RANGE HOLD O N  
ALL SPCLS < 200 OFF 
SPCL FUNC VERIFY OFF  
INT+ENT LOU'.RATE Fhl  O Y  
MOD.FRQ CORREC rION OFF 
NhGATIVE PM POLAKlTY 
NEGATIVE FM POLARITY 
DCFM CORRECTION OFF 
DCFM UPDATE MODE O N  
AC-COUPLED DCFM ON 
DISABLE SETTLING 
SWEEP UP A N D  DOWN O N  
LINEAR AMPTD SWEEP 
PHASE CONTINU(,  JS  SWP 
TURN OFF LCD 1-IGHTING 
DISABLE DISPLAY 

DECR FREQ 0.1 H Z  
INCR FREQ 0.1 HZ 
PHASE DECR 1 DEGREE 
PHASE INCR 1 DEGREE 
PHASE DECR 5 DEGREES 
PHASE INCR 5 DEGREES 
CAL MOD FREQ AGAIN 
DISPLAY I'IRMWARE INFO 
PHASE ADJ. =KNOB/UP/DN 
CLEAR RECALL REGS 

DISABLE ALC OFF 
EXT LOW RATE FM OFF 
I'M PRE-ERIPIIASIS OFF 
LOW DIST FM/PM OFF 
PREFEK DIVIDE BANDS 
ATTEN RANGE HOLD OFF 

SPCL FUNC VERIFY O N  
INT+EXT LOW.RATE.FM OFF 
MOD.FRQ CORRECTION ON 
POSITIVE PM POLARITY 
POSITIVE FM POLARITY 
DCFM CORRECTION ON 
DCFM UPDATE MODE OFF 
AC-COUPLED DCFM OFF 
RE-ENARLE SETTLING 
SWEEP UP A N D  DOWN OFF 
LOG AILII'TD SWEEP 
PHASE CONT SWEEP OFF 
TURN O N  LCD LIGHTING 
RE-ENABLE DISPLAY 
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Special Functions (cont'd) 

DETAILED DESCRIPTIONS O F  ALL SPECIAL FUNCTIONS 

0. Special Functions 4 through 9 Off. This special function turns off Special Functions 4 through 9. 
(Someti~nes all these special functions will not be turned off if the instrument state is dependent on a 
special function. A message will be displayed to notify you if a special function remained on after you 
selected Special Function 0.) Special functions can also be turned off individually. (Refer to page 3- 169.) 

3. Service Mode. See Manual. This special function causes the Signal Generator t o  enter its service 
mode. Refer to page 3-201 for information about writing messages to the display, or  refer to the Service 
Manual or the On-Site Manual for  information about servicing the instrument. Select any function to 
exit this mode if this key was accidentally selected. 

4. ALC Off. This special function opens the  output leveling loop t o  provide (typically) a 5 dB 
improvement in third order internlodulation a t  a 2 kHz offset. Typical output level accuracy is f 2  dB 
when ALC Off is selected. 

5. External Low Rate FM On 
112. Internal + External Low Ra te  FM On 
These special functions typically provide 0.4 Hz to 200 kHz external, ac-coupled FM with the Signal 
Generator remaining in a phase locked state. Input coupling required for  these functions makes the 
Signal Generator especially sensitive t o  dc  voltage fluctuations. Therefore, relatively small dc voltage 
changes can cause the Signal Generator to  lose phase lock, requiring one to two seconds to regain the 
locked condition. Special function 5 or  11 2 is turned off when another FM modulation source is selected. 

6. F M  Pre-emphasis On. Special Function 6 can be selected to  pre-emphasize internal or  external F M  
modulating signals with a 750 us time constant. (Pre-emphasis boosts high frequencies in the modulating 
signal prior t o  modulating the carrier.) Refer t o  Modulation, FM, page 3- 1 13. 

7. Low Distortion FM/3M On. This special function switches shaper circuitry into the FM/+M loop, 
reducing total harmonic distortion. Refer to  either Modulation, FM, page 3-1 15, or  Modulation, (9M, 
page 3- 1 24. 

8. Prefer  Heterodyne Band. This special function causes the Signal Generator to operate in the 
heterodyne band (at RE: frequencies below 1 32.1 8 75 0 1 MHz) regardless of FM or 9M deviation or  Phase 
Continuous Frequency Sweep Span. Refer to  R F  Frequency, page 3- 39. 

9. Atteniiator Range Hold On. When Attenuator Range Hold is selected, the Signal Generator's 
output attenuators are fixed and the output ALC loop controls signal amplitude. This produces a 30 dB 
range with monotonic, step-to-step amplitude increments. Refer to  Amplitude, page 3-74. 

100. All  Special Function Codes Less than 200: Off. This special function turns off special functions 4 
through 9, 1 1 l through 1 19, 12  1 througli 123, 134, and 135. (Sometimes all these special functions will 
not be turned off if the instrument state is dependent on a special function. A message will be displayed 
t o  notify you if a special function remained on af ter  you selected Special Function 100.) Special 
functions can also be turned off individually. (Refer t o  page 3-1 69.) 

111. Disable the  Automatic Special Function Verification Display. This special function disables the 
automatic dlsplay of the special function description that normally occurs af ter  each special function is 
selected. 
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Special Functions (csnt'd) 

DETAILED DESCRIPTIONS OF ALL SPECIAL FUNCTIONS (cont'd) 

112. Internal + External Low Kate Fh'I On 
5. External Low Kate FM On 
These special functions typically provide 0.4 Hz to  200 kHz external ac-coupled FM with the Signal 
Generator remaining in a phase locke~! state. Input coupling reiluired for these functions makes the 
Signal Generator especially serlsitive to d i  voltage fluctuations. Therefore, relatively small dc voltage 
changes can cause the Slgrtal Generator to lose phase lock, requiring one to two seconds tcr regain the 
locked condition. Special functions 1 1 2  or 5 is turned off when another 131 modulation source is selected. 

113, hlodulation Frequency Correction Off. This special function disables the single-band calibration of 
the n~odulation frequency oscillator that  ~ ~ o r n l a l l y  occurs whenever the modulation oscillator frequency is 
set or the internal modulation oscillator is put into use. When this calibration is disabled, the typical 
modulation frequency switching time is decreased by approsinlately 200 ms. Refer to Modi~lation 
Frequency, page 3-1 3 3 ,  for a discussion of ~nodulat ion frequency accuracy with Special Function 11 3 
selected. 

114. Negative cPhl Polarity. This special function causes a positive voltage applied to the external 
FM/@I\I INPUT t o  cause a phase lag and a negative voltage applied t o  cause a phase lead. 

115. Negative FM Polarity. Thls specla1 function Lauses a poslt~ve voltage applied to  the external 
FI\I/@hl INPlJT t o  cause a nega t~ve  frequency s h ~ f t  and a negative voltage appl~ed  to cause a posit~ve 
frequency ~ h l f t  

116. DC Fhl Correctio~i Off. This special function prevents the initial frequency correction that occurs 
when dc-coupled FM is selected. Normally, when dc-coupled 1 3 4  is selected, the Fhl phase lock loop is 
open, causing a n  offset i11 the selected RF' output frequency. To  correct this initial offset, the dc-coupled 
signal is momentarily switched off, while a n  internal counter is used to determine the amount of R F  
freiluency offset. The frequency offset is then corrected, and the dc-coupled signal is switched back on 
(DC FM Correction). Disabling this iorrection causes a decrease in switching time by approximately 200 
ms. 

117. DC FbT Update Mode On. With the Fhl  loop unlocked, R F  output frequency changes wlth a change 
In applied dc s~gnal  and with the normal drift of an unlocked VCO tha t  occurs over t ~ m e  and 
temperature In the T)C FICl Update Mode, the Signal Generator measures and dlsplays these RF 
f r e q u e ~ ~ c y  I-hdnges Refer to  hlodulation. FM, page 3-  11 6. 

118. AC-Coupled DC FM On. When the Signal Generator is in the nornlal ac-coupled Fhl mode, the 
external signal is applied to the FM loop through circuitry that  uses a phase lock loop to ensure the 
accuracy of the output signal. In dc-coupled I l l  (DC FM), the phase lock loop is unlocked and the 
external signal is applied directly to the unlocked VC'O. With Special Function 11 8 selected, the input 
signal is ac-coupled t o  ;he unlocked I:M VCO blocking any applied dc cornpo~icrlt. (Typical 
low-frequency corner frequency is 1 I lz . )  LJsing DC T:M avoids the phase shifts associated wit11 
ac-coupled T:R4 circuitry and allows masilnuin stereo separation. A n  external dc-coupled 1:M source must 
be in use with Special Function 1 1 8 t o  get these benefits. 

119. Disable Settling. 'This special function allows the Signal Genel.ator's nlicroprocessor to  respond to 
new co~nlnallds \trithout waiting for the ititcsnal circuitry t o  settle, inlpsoving response time by up to  40 
ms. R'hen using this special f u n ~ t i o n ,  it's possible t o  si:lect a furlctioll before tile previous f u n ~ t i o n  has 
fi~lished settling. Also Speci2il 1-ilnction 1 1  9 tlisul>lcs out -of-lock messages. 
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Special Functions (cont'd) 

DETAILED DESCRIPTIONS OF  ALL SPECIAL FUNCTIONS (cont'd) 

121. Sweep Up and Down On. Sweep Up and Down is a type of sweep that causes the Signal Generator 
t o  sweep from the start end-point to the stop end-point and the11 from the  stop end-point t o  the  start 
end-point in the same anlount of time (during auto o r  single sweep modes). See Figure 3-7, Sweep 
Waveforms, in RF Frequency Sweep, page 3-66, or Figure 3- 10, Sweep Waveforms, in Amplitude Sweep, 
page 3-93. 

122. Linear  Amplitude Sweep. This special function selects a linearly stepped output  rather than the 
usual logarithmicly stepped output.  Use a sweep time greater than 900 ms t o  obtain maximum sweep 
resolution. 

123. Phase Continuous Frequency Sweep. Phase Continuous Frequency Sweep enables the Signal 
Generator t o  frequency sweep between two end-points in a linear, phase continuous manner. Refer to RF 
Frequency Sweep, page 3-49. 

134. Turn  Off LCD Lighting. This special function turns off the LCD back-lighting in the display 

135. Disable Display. Special Function 135 causes the Signal Generator t o  execute comnlands without 
displaying the il istru~nent state (useful in secure environments). 

204. Disable A1.C Off. This special function re-enables the output leveling loop that  was disabled with 
Special Function 4. 

205. External LOW Rate  FhI Off 
This special function turns off the FM modulation source selected with Special Function 5. When Special 
Function 5 is turned off in this way, the Signal Generator selects external, ac-coupled FM. 

206. F M  Pre-Emphasis Off. This special function turns off the pre-emphasis selected with Special 
Function 6. 

207. Low Distortion FM/3M Off. This special function switches out the shaper circuitry inserted with 
Special Function 7. 

208. Prefer  Divide Bands. This special function re-enables the automatic preference of selecting the 
divide bands over the heterodyne band if possible. This preference is disabled with Special Function 8. 

209. Attenuator  Range Iiold Off. This special function turns off Attenuator Range Hold selected with 
Special Function 9. 

211. Special Function Verify On. This special function re-enables the automatic display of the special 
function description disabled with Special Functlon 1 1  1. 

212. Internal + External Low Rate  FM Off. This special function turns off the Fhl modulation source 
selected with Special Function 1 1  2. li'llcn Specla1 Function 1 1  2 is turned off this way, the Signal 
Generator selects internal and  external, ac-coupled FXI sunl~ned together. 

213. Modr~lation Frequency Correction On. 'I'his special funct io~i  re-e~lables the single-band calibration 
that normally occurs wherlever the nioclulat ion oscillator freiluency is set or the internal nlodulation 
oscillator is put into use. Refer to page 3-1 73, Specla1 Function 1 1  3. 



Model 8 6 4 2A/B Operation 

Special Functions (cont'd) 

DETAILED DESCRIPTIONS OF ALL SPECIAL FUNCTIONS (cont'd) 

214. Positive 9 M  Polarity. This special function disables Special Function 114 and re-enables the 
normally selected phase relationships: A positive voltage applied t o  the external FM/+M INPUT causes a 
phase lead and a negative voltage applied causes a phase lag. 

215. Positive FM Polarity. This special function disables Special Function 11 5 and re-enables the 
normally selected frequency-shift relationships: A positive voltage applied to  the external FM/+M 
INPUT causes a positive frequency shift and a negative voltage applied causes a negative frequency shift. 

216. DC Fhl Correction On. This special function re-enables the correction disabled by Special Function 
11 6. 

217. DC Fhl Update Mode Off .  This special function disables the DC FM update that occurs with 
Special Function 1 17. 

218. AC-Coupled DC FM Off. This special function re-selects the dc coupling t o  the FM circuitry 
disabled with Special Function 11 8. 

219. Re-enable Settling. This special function re -enables the  settling disabled with Special Function 
119. 

221. Sweep U p  and Down Off. This special function re-enables the  normal sweep disabled with Special 
Function 121. Special Function 221 sets the Signal Generator to repeatedly sweep from the start  
end-point to  the stop end-point (during auto or single sweep modes). 

222. Logarithmic Amplitude Sweep. This special function selects the normally selected logarithmic 
stepped output disabled with Special Function 122. 

223. Phase Continuous Frequency Sweep Off. This special function turns off the Phase Continuous 
Frequency Sweep selected with Special Function 123. Refer to  R F  Frequency Sweep, page 3-49. 

234. T u r n  On  LCD Lighting. This special function turns on t he  LCD lighting disabled with Special 
Function 134. 

235. Re-enable Display. This special function re-enables the display of settings disabled with Special 
Function 1 35. 

240. Decrement Frequency by 0.1 Hz. 
241. Increment Frequency by 0.1 Hz. 
These special f unc t~ons  change the R F  signal's output frequency in 0.1 Hz steps each time the special 
function is selected. Changing frequency in these ways cause a message t o  be queued up in the message 
list that  provides the total increment or  decrement. Refer to  R F  Frequency, page 3-42. 

242. Phase Decrement 1 Degree 
243. Phase Increnient 1 Degree 
244. Phase Decrement 5 Degrees 
245. Phase Increnient 5 Degrees 
These functions change the RF signal's output phase by the indicated amount each time the special 
function is selected. For example, selecting SPCL ( rSH[FT~] [ ) ) decren~ents output 
phase by 5 degrees. 
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Special Functions (cont'd) 

DETAILED DESCRIPTIONS O F  ALL SPECIAL FUNCTIONS (cont'd) 

248. Calibrate the Modulation Frequency Bands Again. This special function enables you to initiate the 
calibration sequence that nornlally only occurs during instrument power up. This function can be used, 
for example, to  recalibrate the nlodulation oscillator frequency bands if normal modulation frequency 
correction has been disabled with Special Function 11 3.  Calibration typically takes one t o  two seconds. 
Refer to  Modulation Frequency, page 3- 133. 

249. Display Firmware Information. This special function displays the current firmware version with a 
message such as "YYMMDD = FIRMWARE CODE .I3". In  this exa~nple YYMMDD represents the 
numbers that  will appear in the display where YY is the last two digits of the year, MM is the number of 
the month, and DD is the day of the month. For example, 841 2 2 5  would be December 25, 1984. 

250. Phase Adjustment from Knob and Step Up and Step Down Keys. This function enables control over 
the RF signal's output phase in one degree steps using either the Knob or Step keys. 

251. Clear Recall Registers. This special function clears all recall registers. 
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MESSAGES 

0 The Message key enables you to view queued-up messages. 

0 
Pressing the Shift key twice can be used to clear 
messages from the display and return the display to 
showing normal instrument settings. 

Figure 3-19. Message-Related Keys 

3- 1 7 8  



Model 8 6 4 2A/B Operation 

OPERATING MESSAGES 

Description 

Procedure 

The Operating Messages discussed in this instruction are grouped into six categories: 
Parameters Changed messages (page 3 - 1 8 2), Execution Error messages (page 3 - 1 84), 
Hardware Error messages (page 3- 193), Information messages (page 3- 194)) Prompt 
messages ( 3 - 1 9 6), and Out -Of -Lock messages (3  - 1 9 7). 

Messages are displayed in a format that  shows the wording of the message followed by 
an alphanumeric code. (Alphanumeric codes combine a letter and a number; for 
example, C 3  1.) The message listing lists the messages as they are displayed, with the 
alphanumeric code to the right of the message wording (not t o  be confused with the 
message code number in the right margin of the listing). The messages are listed in 
alphanumeric order. 

Refer to either the 8642A/B On-Site Manual or the 8642A/B Service Manual for 
information regarding Service and Calibration Messages that  are not mentioned in this 
Operating Manual. 

When Using the Instrument Locally 
You will usually be able to view each message whenever the Signal Generator is ready 
to give you information. That is, you don't need to do anything to the instrument to 
see a message. However, when you execute some instrument functions, a message is 
queued up and can be displayed using the [_MSSG] key (these messages are noted in 
the listing). The MSSG annunciator in the right portion of the display notifies you 
that  a message is queued up. To read queued up messages, just select the [TiSZG-] key 
repeatedly. When you read "END OF MESSAGE LIST .00" you know there are no 
more messages in that list. 

When Controlling tlze Instrument via HP-IB 
You can access most of the messages using the "OC", "OE", and "OH" commands. (Refer 
to the discussion about Output Messages, which begins on page 3-16 in the HP-IB 
portion of this Section 111.) Messages accessed this way can be output in the form of a 
message code number or as an actual alphanumeric message string. In the message 
listing in this instruction, the message code number that  can be output over HP-IB is 
provided to the fa r  right of the message. If no message code number is provided in the 
listing, then that  message can be read over HP-IB using Output Display (unless 
otherwise stated), which is described in on page 3-21. If any unique message retrieval 
prodedures exist for a message, they will be described in the individual message 
description. Also, any message that  cannot be read via HP-IB will be noted. 

Many of the messages that can be output over HP-IB can be made to initiate a service 
request. For more information about service requests, refer to Service Request on page 
3-27 in the HP-IB portion of this Section 111. 
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HP-IB 
Codes 

Con~ments  MSSG 
Queued Up Messages 
The instrument is constantly checking its status and updating its current message list 
appropriately. However, the current message list is different f rom the copied message 
list tha t  you can access. The current message list always reflects the current state of 
messages. However, this list cannot be viewed directly. Only a copied message list can 
be viewed. Yoti always copy the current list into the copied list to view the queued up 
messages. (At first reading, this process may sound a bit confusing. Read on for more 
confusion.) 

Some messages are transient and will be cleared from the current list when the 
condition they reflect no longer exists. (An example is "RECALL ERROK FOUND 
.H1 0"). If for some reason you want to re-display such transient messages or  handle 
them via HP-IB, you could read the copied list since the current list would no longer 
contain tha t  message. 

e To copy the current message list into the copied message list and view the first 
message: 
Select (-1 (HP-IB: MG) (when the message list is not already being scrolled 
through with the rM3SG-] key). At  this time, all transient- type nlessages will be 
deleted from the current message list. (Note: This could also cause transient hardware 
and service messages to be deleted from the current message list.) 

e To re-read the copied message list and view the first message: 
Select [3TFT1 [-1 (at any time) to begin scrolling through the copied message 
list. 

e To continue reading messages, scroll through the copied message list: 
Select [-KTsSSGGJ repeatedly until the display of "END OF MESSAGE LIST .OO".  
Selecting [TSSZ-1 again brings back the normal display of instrument settings. 

For example, let's say that  you are  not currently viewing the copied message list and 
the MSSG annunciator is being displayed due to the transient message "RECALL, 
ERROR FOUND .Hl  0" being queued up for display (because sometime in the past you 
recalled a n  undefined register). To view that  message, you need to copy the current 
list into the copied list. So you press the [XW key (which deletes the transient 
message from the current message list) and read all the messages. The message you 
were being signaled to  read was a transient message so when you press mFmm once 
more af ter  seeing the "END OF MESSAGE .00" message (which brings back the 
normal display of instrument settings), the MSSG arlnullciator is no longer displayed. 
If for some reason you want to  re-read that  message, you can read the previously 
copied list by selecting WFfl (JVlSSG3. If yon select mSSq alone, you will lose 
tha t  message and copy the current message list into the (new) copied list. 

The following messages indicate that no messages are queued up or the end of the 
message list has been reached 'To HP-IR users, the fol low~ng messages indlcate that  
whenever you read back a 0 as a message code number, you know you are  finished 
r ead~ng  the  copled message list 
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NO MESSAGES .OO 0 
No messages are  queued up t o  be displayed or output over HP-IB. This message is viewed by selecting 
tliEsa. 
HP-IB: This message may be output with "OH" (or "MG" in combination with Output  Display). 

NO MESSAGE .00 
No message is available for output over HP-IB. This message is never displayed locally 
HP-IB: This message may be output with "OC" or "OE". 

END OF MESSAGE LIST .OO 0 
The end of the copied list has been reached. This message is viewed af ter  displaying the  entire copied 
message list (by repeatedly selecting the [mS7;-] key). 
HP-IB: This message may be output with "OH" (or "MG" in combination with Output  Display). 
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Parameters Changed Messages 
Local: These messages are automatically displayed except for C32 and C33. 
HP-IB: All of these messages can be output via HP-IB using "OC". 

Parameters Changed messages (message code is prefixed with "C") inform you tha t  the  Signal Generator 
has changed some other setting to  allow a new setting. Some of the Signal Generator's functions cannot 
occur simultaneously with other functions, so the  Parameters Changed message indicates the Signal 
Generator has automatically adjusted or turned off the functions that  are  preventing the new setting. 
These messages occur immediately af ter  executing a command that  causes some other parameter to 
automatically change. 

HP-IB: You can read only the first Parameters Changed message if more than  one has occurred. For 
example, assume tha t  more than one Parameters Changed message has occurred since either the Status 
Byte was cleared or  since the last time "OC" was executed. Then reading a Parameters Changed message 
using "OC" will enable you to read out only the first message. 

FRSWP+PULSE TURNED OFF .C1 2001 
R F  frequency sweep with pulse modulation was turned off. Either [STARTWm or 
( X T O P A - f  was selected (HP-IB: AA or AB) when R F  frequency sweep was on with pulse 
modulation. 

AMPTD REF SET TO 1.00UV .C2 2002 
Amplitude reference was set t o  1.00 uV. The amplitude reference was set to  the  dBuV reference (which is 
1.00 uV) due t o  the  selection of dBuV (HP-IB: DU). Subsequent amplitude displays will be in dBuV. 

ADJUSTED. ,002UV RESOL'N .C3 2003  
Amplitude setting was adjusted t o  0.002 uV resolution. In EMF mode, if an  at tempt  is made to set an 
increment or amplitude reference with an  odd number of nanovolts (for example, 0.501, 0.503, 0.505 uV, 
etc.), tha t  value will be adjusted up  to an  even number of nanovolts. 

INCR+AMPTD REF CHANGED .C4 2004 
The increment setting and amplitude reference were changed. Changing between EMF and non-EMF 
amplitude modes could cause the increment and amplitude settings to be reset to allowable values. 

AM TURNED OFF .C 1 1 201 1 
AM was turned off. Either [-I, ~ F A M F l T ) ,  or PULSE ( [-SFFTl 1 was 
selected (HP-IB codes: AA, AB, or PL) when AM was on. AM is not possible with pulse nlodulation or 
anlpliltude sweep. 

FM TURNED OFF .C12 2012 
FM was turned off. 9 M  was selected when Fhl  was on. FM cannot be done sin~ullaneously wlth 9M. 

PHASE MOD TURNED OFF .C13 2013 
OM was turned off. FM was selected when 9 M  was an. +M cannot be done sin~ultaneously with Fhl. 

PULSE MOD TURNED OFF .C 1 4 2014 
Pulse modulation was turned off. Either TSTZiRT AMPTU ), LSTOPAMPTDJ, or CAMAM] was selected 
(HP-IB codes: AA, AB, or  AM) when pulse rnodulation was on. Pulse modulation is not possible when 
amplitude sweep or AM are on. 
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SWEEP TIME ADJUSTED .C21 2 0 2 1  
Sweep time was adjusted to the minimum allowed setting. The sweep time setting was less than the 
minimum allowed for the type of sweep selected. Either a Stepped Frequency Sweep was set with the 
sweep time set less than 275 ms, or amplitude sweep was set with the sweep time set less than 20 ms. 

FREQ SWEEP TURNED OFF .C22 2 0 2 2  
RF frequency sweep was turned off.  Either (mQ-1, [START-], or [ T l T F - A m  was 
selected (HP-IB codes: FR, AA, AB) when RF frequency sweep was on. 

FR.SWP+AM TURNED OFF .C23 2 0 2 3  
R F  frequency sweep and AM were turned off. Either ISTARTAMPTD] or 7) was 
selected (HP-IB codes: AA, AB) when R F  frequency sweep was on with AM. 

AMPTD SWP TURNED OFF .C31 2031 
Amplitude sweer, was turned off. One of the followina functions was selected when amulitude sweeu was 
on: -[STARTI. E T ~ J ,  LDJWTFI, I*], or PULSE ( EWFTI (-AT) 1. A 

(HP-IB codes: FA, FB, AP, AM, PL). 

AA.OFFS..30DB MAX SPAN .C32 2032 
Start amplitude setting was turned off because the new stop amplitude setting was set more than 30 dB 
away from the start amplitude setting. This message is queued up until it is read (by repeatedly selecting 
[XR33-] ), amplitude sweep is turned off, or the start amplitude is set again. 

AB.OFF ... 30DB MAX SPAN .C33 2 0 3 3  
Stop amplitude setting was turned off because the new start amplitude setting was set more than 30 dB 
away from the stop amplitude setting. This message is queued up until i t  is read (by repeatedly selecting 
m5Ci-l ), amplitude sweep is turned off, or the stop amplitude is set again. 

INCR ADJUSTED .C41 2 0 4  1 
AMPTD R E F  ADJUSTED .C42 2 0 4 2  
Increment setting adusted. 
Amplitude reference setting adjusted. 
Changing between EMF and non-EMF amplitude modes could cause the increment and/or amplitude 
settings to be reset to allowable values. 
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Execution Error Messages 
Local: These messages are automatically displayed. 
HP-IB: All of these messages are  output via I-IP-IB using "OE" 

Execution Error messages (message code is prefixed with "E") describe the Signal Generator's reason for not 
executing a n  attempted setting. Some settings are  not possible because functions a re  coupled together due 
to  limitations of internal circuit configuration. This coupling will sometimes limit the  execution of a 
setting because one function limits the setting of the other. When your setting at tempt  cannot occur, the 
Signal Generator explains the restriction. Execution Error messages occur immediately af ter  executing a 
command that  does not execute. 

HP-IB: You can read only the  first Execution Error message if more than one has occurred. For example, 
assume tha t  more than one Execution Error message has occurreti since either the Status Byte was cleared 
or since the last t ime "OE" was executed. Then reading an Execution Error message using "OE" will enable 
you to read out  only the first message. 

NEXT STEP NOT POSSIBLE . E l  4001 
Next step is not possible. The current setting cannot be stepped up or down (as attempted) with the 
increment set value. To clear the message without changing instrument settings, select the [Sm] key 
twice. If you want  to read a message that  might more specifically describe the  setting problem, at tempt  a 
data  setting similar to the step attempt that  caused this error message. 

NOT POSSIBLE. ABOVE MAX .E2 4002 
Not possible above the  maximum setting ever allowed. The attempted setting is above the function's 
maximum possible setting (independent of other functions). 

NOT POSSIBLE. BELOW MIN .E3 4003 
Not possible below the minim!~m setting ever allowed. The attempted setting is below the  function's 
minimum possible setting (independent of other functions). 

SELECT MOD.PREFIX FIRST .E4 4004 
Select the type of modulation first. A modulation source was selected when a modulation setting was not 
displayed. Before selecting the  modulation source, select any of the following modulation types: m, 
m, +M ( (WIT7 1, or PULSE ( P F T d  [-Am7 1. 
HP-IB: Specify the  modulation type code (AM, Fh?, PM, or PL) before the modulation source prefix code 
(NT, XA, XD, BA, or BL3). 

SELECT SWP.PREFIX FIRST .E5 4005 
Select the type of sweep first. A sweep mode (auto, manual, or single) was selected without specifying the 
sweep type (frequency or amplitude sweep). Select [ T A m Q - 7 ,  [~S iOP F R t Q  1, W A H  I AMP 1 U 1, 
or mUPAMPTD-] before selecting the sweep mode. 
HP-IB: Specify the  sweep type code (FA, FB, AA, or AB) before the  sweep mode code (SA, SM, or SG). 

PLEASE SELECT FUNCTION .E6 4006 
Please select an active function. A data value was attempted during manual sweep or when no active 
function existed. Select a s.r:lid function before attempting to enter a data value. 
HP-IB: Precede the  data entry with a function prefix code. 
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SF6 PREVENTS INT+EXT.FM .E7 4007 
Special Function 6 (FM Ire--Emphasis On) prevents the selection of a summed internal and external FM 
source. Select Special Function 206 (FM Pre-Emphasis Off) to  select INT+ (EXT AC), INT+ (EXT DC), or 
Special Function 1 12 (Internal + External Low Rate FM). Kefer to Modulation, FM (page 3- 1 1 3) for 
more information. 
HP-IB: Select SP206 before selecting FM source codes FMBA, FMBD, or SP1 12. 

TLJRN.BFF.SWP FIRST..SP123 .E 8 4008  
Turn off the frequency sweep before attempting those settings because Special Function 123 (Phase 
Continuous Frequency Sweep) is the  type of frequency sweep currently selected. (Refer t o  RF Frequency 
Sweep, page 3-49, for more information.) Turn off either [STAFST__EREQj or [TTBTREQ] and then 
try your setting again. 
HP-IB: Turn off the frequency sweep with FAOF or FBOF, then retry settings. 

SP9+AM LIMIT MAX AMPTD .E9 4009 
Special Function 9 (Attenuator Range Hold) selected with the current AM setting limits amplitude levels 
attainable according t o  Table 3-1 5 (refer to Amplitude, page 3- 75) .  Turn off Attenuator Range Hold 
(with Special Function 209) and/or reduce AM to a depth tha t  will allow the amplitude setting, or  refer 
to  Sequence Dependency which begins on page 3-  12 in  the  HP-IB portion of this Section 111. 

FUNCTION OFF. NO STEP . E l 0  4018  
The active function is off so its value cannot be stepped. Turn on or set the  active function to  a valid 
setting before using the  Step keys. 

FUNC DISALLOWS (DFF/(PN . E l  1 4011  
The active function cannot be turned off or on. You attempted to  tu rn  off or  tu rn  on either I-), 
[ M J ] ,  or sweep TIME ( m ' T 7  1 - V ]  ) (HP-IB codes FR, MF, or  ST). Refer to  
Modulation Oscillator, page 3- 13 1 for a way to effectively tu rn  off the internal modulation oscillator. 

ONLY OFF/CSN IS ACTIVE . E l 2  41012 
Only the [ O F F O T ]  key can be selected. Select an  active function other than PULSE ( ( S H F 1  [ T M ] ) ,  
EMF ( [SHlFT) I-] I), or KNOB HOLD ( (-1 a ) before entering data.  
IIP-IB: Don't send data  immediately af ter  selecting PL, EM, or KH. 

NO ACTIVE FUNCTION . E l 3  4013  
Currently no function is active. Select an  active function and then t ry your setting again. 

NOTHING TO BACKSPACE . E l 4  4014 
There is no data  in the display to backspace. Select a n  active function before using (7B-KTTKF). 

NO CURSOR TO MOVE . E l 5  4015 
Currently no function is active so no cursor can be moved. Select an  active function to  activate the  Knob 
before attempting to move cursors. 

INVALID SHIFT FUNC . E l 6  4016 
The key you have selected cannot be preceded by the key. Select a valid shift function. 
RP-IB: Select the proper function code without SH. SH should only be used with the Display Output  
capability or t o  get back the norlnal display of instrument settings (HP-IB code: SHSH). Refer to Output 
Display information that  begins on page 3-2 1 in the HP-IB portion of this Section 111. 

INVALID TERMINATOR .E 1 7 4017  
This message is never displayed locally. 
HP-IB: Invalid terminator received. Send correct terminator code for function you are trying to  set. 
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BAD PREFIX RECEIVED .E 1 8 4018  
A bad prefix has been detected by the Signal Generator. Terminator keys do not have shift functions. 
HP-IB: The Signal Generator received a set of characters that  cannot be recognized. Send a valid HP-IB 
code or use the I4P-IB Device Clear command and try again. (Refer to Clear, page 3-24, in the HP-IB 
portion of this Section 111.) 

MAXIMUM OF 10  DIGITS .E 19  40119 
This message is never displayed locally. 
HP-IB: The Signal Generator ignored some digits in the entry. Only send 10 digits (including significant 
leading zeros). 

NUMBER OIJT OF RANGE .E20 4020  
The attempted setting exceeds a numeric value which can be represented internally as a number. Select a 
value within the Signal Generator's settable range. 

AMPTD LIMITS MAX AM 3 2 4  4024 
The amplitude setting limits the maximum AM setting. Reduce either the amplitude setting or the 
attempted A%[ setting and try again. Refer to Table 3-  18 (page 3- 102) for information on setting 
limitations due to amplitude, or refer to the Sequence Dependency discussion that  begins on page 3-12 in 
the HP-IB portion of this Section IIi. 

AM LIMITS MAX AMPTD .E25 4025 
The AM setting limits the maximum amplitude setting. Reduce either the AM setting or the attempted 
amplitude setting and t ry  again. Refer to Table 3- 1 8 (page 3- 102) for information on setting limitations 
due to amplitude, or refer to the Sequence Dependency discussion that  begins on page 3- 12 in the HP-IB 
portion of this Section 111. 

ONLY INT/EXT.DC PULSE .E26 4026 
Only an internal or external dc source is possible with pulse modulation. With pulse modulation, select 
only o r  MTJ. For other modulation sources, select the modulation type of [ X I ,  FW), or 
+M ( [SH7F+-] ) before selecting the modulation source. 
HP-IB: Send only PLNT or PLXD, or ensure codes AM, FM, or PM are sent before XA, BA, or BD. 

PULSE MOD ONLY OFF/ON .E27 4027 
Pulse modulation can only be off or on. Since pulse modulation can only be turned off or on, knob 
rotation, cursor positioning keys , and Step keys cannot affect the pulse modulation function. 
HP-IB: Select a function code before UP, DN, KL, or KR. 

AM PREVENTS PULSE MOD .E28 4028 
AM is not possible with pulse modulation. Turn off AM (HP-IB: AMOF) before selecting pulse 
modulation. 

PhJLSE MOD FREVJENTS AM .E29 4029 
Pulse modulation is not possible with AM. Turn off pulse modulation (HP-IB: PLOF) before selecting AM. 

TURN OFF EMF FOR DBM .E30 4030 
When in the EMF mode, dBm units are not possible. Turn off EMF before selecting dBm amplitude units. 

NO RELATIVE AMPTD SWP .E31 4031 
Relative values for amplitude sweep cannot be set directly. Convert the desired relative setting value to 
absolute units, then set the a~npli tude sweep in absolute units. (Refer to page 3-205 for amplitude units 
conversion inforn~ation.) Select only [!=TEXT) or c-) (HP-IB code FR or AP) before attempting 
relative settings. 
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NO RELATIVE FREQ SWP .E32 4032 
Relative values for frequency sweep a re  not possible. Select only (TTECj-J or [AMTDD] (HP-IB: FR or 
AP) before attempting relative settings. 

ONLY FREQ/AMPTD REL .E33 4033 
No relative units are  possible with the requested setting. Select only [-FRFQaJ or [m) (HP-IB: FR or 
AP) before attempting relative settings. 

AP.REF DISALLOWS DBUV .E34 4034 
An amplitude reference cannot be set in dBuV. Set amplitude to  the desired value in  dBuV, then select 
[ R ? ]  (HP-IB: APRZ). 

APSWP DISALLOWS DBUV .E35 4035 
An amplitude sweep cannot be directly set in dBuV. Convert the  desired dBuV setting value to  absolute 
units, then set the  amplitude sweep in absolute units. (Refer to  page 3-205 for  amplitude units 
conversion information.) 

FM COUP1,ED FUNC LIMIT .E38 4038 
FM is coupled with an  attempted setting. You are  either attempting a setting tha t  is impossible or 
attempting to set functions in an  incorrect order. This message could also have been caused by executing 
Special Function 0 or  100  when one special function was coupled t o  other instrument settings. Possibly 
refer to  the Sequence Dependency discussion that  begins on page 3-12 in the  HP-IB portion of this 
Section 111. 

INT+EXT.FM PREVENT SP6 .E39 4039 
Special Function 6 (FM Pre-Emphasis) cannot be selected when a n  internal source is summed with an  
external source. Select a single FM source ( [ T I ,  T^EXTT€-1, E X T I D J ] ,  or Special Function 5; HP-IB: 
FMNT, FMXA, FMXD, or  SP5) before selecting FM Pre-Emphasis, or refer to  the  Sequence Dependency 
discussion that  begins on page 3- 12  in the HP-IB portion of this Section 111. 

PM LIMITS MIN FREQ .E40 4040 
The 9 M  setting limits the minimum R F  frequency value tha t  can be selected. Either reduce 9 M  
deviation, or select an  R F  frequency that  allows the +M deviation, or  refer to  the  Sequence Dependency 
discussion that  begins on page 3- 12  in the HP-IB portion of this Section 111. 

PM LIMITS MAX FREQ .E41 4041 
The c9M setting limits the maximum R F  frequency value that  can be selected. Either reduce chM 
deviation, or  select a n  R F  frequency that  allows the 9 M  deviation, or  refer t o  the  Sequence Dependency 
discussion that  begins on page 3- 12  in the HP-IB portion of this Section 111. 

FREQ LIMITS MAX PM .E42 4042 
The R F  frequency setting limits the  maximum value of +M deviation that  can be selected. Set the  RF  
frequency to a value in a band tha t  allows the desired value of $M deviation, or  select a 9 M  deviation 
that  is allowed ot the current R F  frequency, or refer t o  the Sequence Dependency discussion tha t  begins 
on page 3- 12 in the HP-IR portion of this Section 111. 

FR.SWR+AUTO LIMITATION .E45 4045 
Stepped Frequency Sweep cannot sweep in the Auto sweep mode under the following conditions: 
Setting start  and stop end-points if one end-point is less than 4.1 30860 MHz with a second end-point 
greater than 1 32.1 87 500 MHz. 
Setting a Stepped Frequency Sweep across 1057.500000 MHz (in the 8642B). 
If neither of these restrictions apply to the attempted setting, refer to  the Sequence Dependency discussion 
that  begins on page 3- 12 in the HP-IB portion of this Section 111. 
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TURN OFF SWEEP FIRST .Ed6 4046 
Turn off frequency sweep first. To access Special Function 123  (Phase Continuous Freque~lcy Sweep), 
tu rn  off the start  and the stop frequency tha t  was set for the Stepped Frequency Sweep. If this solution 
does not apply to  your attempted setting, refer to  the Sequence Dependency discussion tha t  begins on page 
3- 12  in the HP-IB portion of this Section 111. 
HP-IB: Send FAOF FBOF before SP 1 2 3. 

FREQ SWF + SP8 LIMIT .E44 4047 
Stepped Frequency Sweep cannot sweep ill the auto sweep mode across 1 32.1 87 500 MHz with Special 
Function 8 (Prefer Heterodyne Rand) selected. Either select Special Function 208 (Prefer Divide Bands), 
or select manual or  single sweep, or refer t o  the Sequence Dependency discussion tha t  begins on page 3- 12 
in the I-IP-IB portion of this Section 111. 

FR.SWP+SP223 K,Z??'liIT.TIME .E48 4048 
Special Function 223 (Stepped Frequency Sweep) limits the minimum sweep time that  can be selected. 
Either tu rn  off frequency sweep (I-IP-IB: FAOF FBOF) before setting the sweep time, or refer to  the 
Sequence Dependency discussion tha t  begins on page 3- 12  in the HP-IB portion of this Section 111. 

FREQ.SWP+SWP.TIME LIMIT .E49 4049 
The start  or stop frequency setting is limited by the  currently selected combination of: 
Phase Continuous Freqi~ency Sweep (Special Function 123), and the current sweep time setting, and 
possibly the current start  and stop frequency settings, and possibly Special Function 8 (Prefer Heterodyne 
Band) and FM. 
To resolve this error, either 
1 )  tu rn  off frequency sweep (HP-IB: FAOF I;BOF) and then possibly select Stepped Frequency Sweep 
(Special Function 2231, or 
2) select a valid sweep time setting (refer to RF  Frequellcy Sweep, page 3-60), or 
3) possibly tu rn  off FR4 or select Special Function 208 (Prefer Divide Bands), or 
4) refer to  the Sequerlce Dependency discussion that  begins on page 3-12 in the HP-IB portion of this 
Section 111. 

S P l 2 3  LIMITS MIN TIME .E50 4050 
The mininlurrl sweep time tha t  can be se!ected is lirriited by the currently selected combination of: 
Phasi: Continuous Frequency Sweep (Special Function 12 3), and 
the current start  and stop frequency settings, and possibly 
Special Function 8 (Prefer Heterodyne Hand) and FM. 
To resolve this error, either: 
1) tu rn  off frequency sweep (NP-IB: FAOF or FBOF) and then possibly select Stepped Frequency Sweep 
(Special Function 2231, or 
2) select a valid sweep tirrle setting (refer to RF Frequency Sweep, page 3-60), or 
3) possibly tu rn  off Fhl or select Special Function 208 (Prefer Divide Bands), or 
4) refer to  the Sequence Dependency discussion tha t  begins on page 3-12 in the HP-IB portion of this 
Sec!?on III. 

SP123 LIMITS MAX TIME .E51  4051 
The niaxinlunl sweep time that can be selected is limited by the currently selected co~nbination of: 
Phase Continuous Frequency Sweep (Special r:unction 12 3), and 
tlie current start  and stop frequency settings, and possibly 
Special Function 8 (Prefer Heterodyne Band) arid FM. 
To resolve this csror, either: 
1 )  turn off frequency sweep (HP-IR: FAOF FBOF) and then possibly select Stepped Frequency Sweep 
(Special Function 22 31, or 
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2) select a valid sweep time setting (refer to RF Frequency Sweep, page 3-60), or 
3) possibly turn off FM or select Special Function 208 (Prefer Divide Bands), or 
4) refer to the Sequence Dependency discussion that  begins on page 3- 12 in the HP-IB portion of this 
Section 111. 

AP.SWP PREVENTS FR.SWP .E52 4052 
Amplitude sweep and frequency sweep cannot be done simultaneously. Turn off amplitude sweep (HP-IB: 
AAOF ABOF) before attempting frequency sweep. 

FM PREVENTS AUTO SWP .E53 4053 
FM during Stepped Frequency Sweep is only possible in manual and single sweep modes. Possibly refer to 
the Sequence Dependency discussion that  begins on page 3- 12 in the HP-IB portion of this Section 111. 

AUTO SWP PREVENTS FM .E54 4054 
FM during Stepped Frequency Sweep is only possible in manual and single sweep modes. Possibly refer to 
the Sequence Dependency discussion that  begins on page 3- 12 in the HP-IB portion of this Section 111. 

FR.SWP+FM+ ... LIMIT .E55 4055 
FM is coupled with frequency sweep and one of those settings is limiting the setting of the other. This 
message could also have been caused by executing Special Function 0 or 100 when one special function 
was coupled to  other instrument settings. Either set FM deviation to a value that  is allowed by start and 
stop frequencies, or set start and stop frequencies t o  values that allow the FM setting, or refer to the 
Sequence Dependency discussion that begins on page 3- 12 in the HP-IB portion of this Section 111. 

DCFM+SP117+216 LIMIT .E56 4056 
DC-coupled FM, Special Function 1 17 (DCFM Update Mode), and Special Function 2 16 (DCFM 
Correction On) are coupled with Special Function 123 (Phase Continuous Frequency Sweep), and one of 
those settings is limiting the selection of a frequency sweep. To resolve this error, either: 
1) turn off FM, or 
2) select a non-dc-coupled FM source, or 
3) turn off Special Function 1 17, or 
4) turn on Special Function 11 6 (DC FM Correction Off), or 
5 )  select a combination of those special functions, or 
6) refer to the Sequence Dependency discussion that  begins on page 3- 12 in the HP-IB portion of this 
Section 111. 

PM PREVENTS AUTO SWP .E57 4057 
9 M  during Stepped Frequency Sweep is only possible in manual and single sweep modes. Possibly refer to 
the Sequence Dependency discussion that  begins on page 3- 12 in the HP-IB portion of this Section 111. 

AUTO SWP PREVENTS PM .E5 8 4058 
3 M  during Stepped Frequency Sweep is only possible in manual and single sweep modes. Possibly refer to 
the Sequence Dependency discussion that begins on page 3- 12 in the HP-IB portion of this Section 111. 

FREQ SWEEP + PM LIMIT .E59 4059 
+M is coupled with frequency sweep and one of those settings is limiting the setting of the other. Either 
set cPM deviation to a value that  is allowed by start and stop frequencies, or set start and stop frequencies 
to values that  allow the 3 M  setting, or refer to the Sequence Dependency discussion that begins on page 
3- 1 2  in the HP-IB portion of Section 111. 
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AMPTD SPAN 30DB MAX .E63 4063 
An amplitude span of 30 dB is the maximum possible span. Either select an  amplitude sweep setting 
within the 30 dB span limitation or turn off the other amplitude sweep start or stop value (HP-IB: AAOF 
or ABOF). 

AP.SWP LIMITS MIN TIME .E64 4064 
The minimum sweep time possible for amplitude sweep is 20 ms. Either select another sweep time or turn  
off amplitude sweep (HP-IB: AAOF ABOF). 

AP.SWP PREVENTS SP9 .E65 4065 
Special Function 9 (Attenuator Range Hold) is not possible during amplitude sweep. Turn off amplitude 
sweep (HP-IB: AAOF ABOF) and set amplitude (HP-IB: AP) before selecting attenuator range hold 
(HP-IB: SP9). 

SP9 PREVENTS AP.SWP .E66 4066 
Amplitude sweep is not possible when Special Function 9 (Attenuator Range Hold) is selected. Select 
Attenuator Range Hold Off (Special Function 209) before selecting amplitude sweep. 

AM PREVENTS AP.SWP .E68 4068 
Amplitude sweep is not possible when AM is selected. Turn off AM (HP-IB: AMOF) before selecting 
amplitude sweep. 

AP.SWP PREVENTS AMPTD .E69 4069 
Output amplitude cannot be set during amplitude sweep. Turn off amplitude sweep (HP-IB: AAOF 
ABOF) before selecting the output amplitude. 

AMPTD SWP PREVENTS AM .E70 4070 
AM is not possible during an amplitude sweep. Turn off amplitude sweep (HP-IB: AAOF ABOF) before 
selecting AM. 

AP.SWP PREVENTS AP.OFF .E71 4071 
Output amplitude cannot be turned off during amplitude sweep. Turn off the amplitude sweep (HP-IB: 
AAOF ABOF) before turning off the output amplitude. 

AP.SWP PREVENTS PULSE .E 72 4072 
Pulse modulation is not possible during a n  amplitude sweep. Turn off the amplitude sweep (HP-IB: AAOF 
ABOF) before selecting pulse modulation. 

AP.SWP PREVENTS SP4 .E73 4073 
Special Function 4 (ALC OFF) is not possible during amplitude sweep. Turn off amplitude sweep (HP-IB: 
AAOF ABOF) before selecting ALC OFF (HP-IB: SP4). 

SP4 PREVENTS AP.SWP .E74 4074 
Amplitude sweep is not possible when Special Function 4 (ALC OFF) is selected. Select Disable ALC OFF 
(Special Function 204) before selecting amplitude sweep. 

SP9 LIMITS MIN AMPTD .E 75 4075 
Special Function 9 (Attenuator Range Hold) limits the minimum amplitude that  can be selected. To 
resolve this problem, either 
1) select Attenuator Range Hold Off (Special Function 209), or 
2) select an amplitude within the held amplitude range selected, (refer to Table 3-15, page 3-75, or 
Figure 3-9, page 3-76), or 
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3) refer to the Sequence Dependency discussion that begins on page 3-12 in the HP-IB portion of this 
Section 111. 

SP9 LIMITS MAX AMPTD .E76 4076 
Special Function 9 (Attenuator Range Hold) limits the maximum amplitude that can be selected. To 
resolve this problem, either 
1) select Attenuator Range Hold Off (Special Function 209)) or 
2) select an amplitude within the held amplitude range selected (refer to Table 3-1 5, page 3-75, or Figure 
3-9, page 3-76), or 

3) refer to the Sequence Dependency discussion that begins on page 3- 12 in the HP-IB portion of this 
Section 111. 

AMPTD+SP9 LIMIT MAX.AM .E77 4077 
The amplitude selected with Special Function 9 (Attenuator Range Hold) limits the maximum value of 
AM that can be selected. To resolve this problem, either 
1) select Attenuator Range Hold Off (Special Function 209), or 
2) reduce the amplitude setting to get the desired AM setting, or 
3) select an  AM setting allowed with the held range and amplitude setting selected (refer to Table 3- 15, 
page 3-75, or Figure 3-9, page 3-76), or 
4) refer to the Sequence Dependency discussion that begins on page 3- 12 in the HP-IB portion of this 
Section 111. 

SP9 PREVENTS PULSE .E78 4078 
Pulse modulation is not possible when Special Function 9 (Attenuator Range Hold) is selected. Select 
Attenuator Range Hold Off (Special Function 209) before selecting pulse modulation. 

PULSE PREVENTS SP9 .E79 4079 
Special Function 9 (Attenuator Range Hold) is not possible when pulse modulation is selected. Turn off 
pulse modulation (HP-IB: PLOF) and set output amplitude (WP-IB: AP) to the desired level before 
selecting attenuator range hold (HP-IB: SP9). 

SP9 PREVENTS SP4 .E 80 4080 
Special Funcfion 4 (ALC Off) is not possible when Special Function 9 (Attenuator Range Hold) is selected. 
Select Attenuator Range Hold Off (Special Function 209) before selecting ALC off. 
HP-IB: Send SP209 before SP4. 

SP4 PREVENTS SP9 .E81 4081 
Special Function 9 (Attenuator Range Hold) is not possible when Special Function 4 (ALC Off) is selected. 
Disable ALC Off (Special Function 204) before selecting attenuator range hold. 
HP-IB: Send SP204 before SP9. 

AM PREVENTS SP4 .E82 4082 
Special Function 4 (ALC Off) is not possible when AM is selected. Turn off AM before selecting ALC off. 
HP-IB: Send AMOF before SP4. 

PULSE PREVENTS SP4 .E83 4083 
Special Function 4 (ALC Off) is not possible when pulse modulation is selected. Turn off pulse 
modulation before selecting ALC off. 
HP-IB: Send PLOF before SP4. 
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SP4 PREVENTS AM .E 84 4084 
AM is not possible when Special Function 4 (ALC Off) is selected. Select Disable ALC Off (Special 
Function 204) before setting AM. 
HP-IB: Send SP204 before AM. 

SP4 PREVENTS PULSE .E85 4085 
Pulse modulation is not possible when Special Function 4 (ALC Off) is selected. Select Disable ALC Off 
(Special Function 204) before selecting pulse modulation. 
HP-IB: Send SP204 before PL. 

INVALID SPCL FUNCTION .E 86 4086 
An invalid special function number was selected. Select a special function number that exists. (Refer to 
Special Functions, page 3 - 1 7 1 .) 

SOME SPCLS STAYED ON .E87 4087 
Some special functions remained selected after  you selected Special Function 0 or 100 because certain 
special functions were coupled to other instrument settings. (This message will only occur if more than 
one special function remains on. Special Function 0 or 100 not turning off just one special function will 
display a message describing the reason that  one special function was not turned off.) View the special 
functions to see which are still on by selecting SPCL ( a ) (HP-IB: Use SP and read the 
display; refer to the Output Display information discussion that  begins on page 3-21). The special 
functions might remain selected because of a sequence dependency problem. Possibly refer to the 
Sequence Dependency discussion that begins on page 3- 12 in the HP-IB portion of this Section 111. 

0.9 HZ LIMIT REACHED .E88 4088 
A maximum RF frequency change of 0.9 Hz can be accumulated using Special Function 240 (Decrement 
Frequency 0.1 Hz) or Special Function 241 (Increment Frequency 0.1 Hz). To get another 0.1 Hz step, 
directly set the RF frequency to 1 Hz resolution. 

SAVE/RECALL MAX = 50 .E92 4092 
The maximum recall register number is 50. Select register numbers only between 00  and 50. 

RECALL NOT DEFINED .E93 4093 
No instrument settings are saved in this register. The register could have been cleared with Special 
Function 251 (Clear Recall Registers) or because of a hardware error. This error E93 occurs 
simultar~eously with hardware error H10. Refer to "Recalling an Undefined Register" on page 3- 162 for 
more information. 

SEQ NOT SET ... 4 DIGITS .E94 4094 
Sequence was not set, 4 digits are required. Try the sequence setting again using two digits for both the 
start and stop sequence register numbers. 

ADRS VALID 0-30 ONLY .E95 4095 
HP-IB addresses are valid only between 0 and 30. Select a n  MP-IB address between 00 and 30, or select 
3 1 for Listen Only capability. 

MASK VALID ONLY 0-255 .E96 4096 
The RQS mask is valid only between deci~nal 0 and 255. Set the RQS mask between those values. 
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Hardware Error Messages 
Local: These messages are all queued up and can be displayed using the ( - T J m ]  key. 
HP-IB: All of these messages are output via HP-IB using "OH". (Some out-of-lock messages are also 
output using "OH"; refer to page 3- 197.) 

Hardware Error messages (message number is prefixed with "H") signal the presence of either an internal 
circuit hardware problem or a firmware problem that you might be able to resolve. Hardware Error 
messages may occur independently of function execution. A maximum of 20 Hardware Error messages 
can be queued up to be accessed either by the [MSSG) key on the front panel, or via HP-IB using "OH". 
If you are unable to repair the hardware error, refer to the Service Manual for more information. 

HIT AMPTD=CLEAR RVS.PWR .H1 7001 
Press the key to reset the reverse-power-protect circuitry. A reverse-power condition has 
been sensed. After this condition is eliminated, select the [ T T  key to reset the protection circuitry. 
HP-IB: Send AP after the condition is eliminated. Message H2 will always occur after the 
reverse-power-protect circuitry is reset in response to message H 1. 

RVS.PWR PROTECT CLEARED .W2 
The reverse-power protect circuitry was previously tripped but is now reset. 

RECALL ERROR FOUND .HI0 7010 
A recall error has been found. This message could be due to a hardware failure (for example, loss of RAM 
memory). The message means that a recall register that was recalled had no instrument settings saved in 
it. The register could have been cleared with Special Function 25  1 (Clear Recall Registers) or because of a 
hardware error. This error H I 0  occurs in conjunction with execution error E93. Refer to "Recalling an  
Undefined Register" on page 3- 162 for more information. 

MSSG BUFFER OVERFLOWED .HI1 
The message buffer has overflowed. Some messages were lost. 

lOMHZ REF. OVEN COLD .H20 7020 
The oven for the 10 MHz reference (installed with option 001) is cold. The frequency reference could be 
unstable until the oven is warm. When the oven cold condition no longer exists, an attempt to scroll 
through the message list twice will not display the message the second time. (Refer to "Queued Up 
Messages" on page 3-  180 for an explanation of the purpose of scrolling through the message list twice.) 
Also note that when this message is available, the Knob might not operate in the normal way. 
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Information Messages 
Local: These messages are automatically displayed when you execute a function. 
HP-IB: Most of these messages can be output via HP-IB using the Output Display capability after you 
execute a function. 11, 12, 159, and I60 cannot be read via HP-IB. To understand a way to read I41 
through I49 and IS 1 through 159, refer to that message description on the following page. 

Information messages (message code is prefixed with "I") provide useful information about instrument 
settings or conditions. 

INSTRUMENT PRESET .I 1 
Instrument Preset is being executed. Refer to Instrument Preset, Partial Preset, page 3-138. This 
message cannot be read via HP-IB using Output Display because it automatically clears from the display 
after execution completes. 

PARTIAL PRESET .I2 
Partial Preset is being executed. Refer to Instrument Preset, Partial Preset, page 3- 139. This message 
cannot be read via HP-IB using Output Display because it automatically clears from the display after 
execution completes. 

YYMMDD = FIRMWARE CODE .I3 
This message is an  example of the Signal Generator's display of the current firmware version which is 
accessed with Special Function 249. In this example, YYMMDD represents the numbers that will appear 
in the display where YY is the last two digits of the year, MM is the number of the month, and DD is the 
day of the month. For example, 5702 1 8 would be February 1 8, 1 9 57. 

KNOB INCR TURNED OFF .I11 
Knob increment mode was turned off. Cursor positioning keys (HP-IB: KL or KR) turn off the Knob 
Increment mode. 

SETTINGS DISPLAY OFF .I21 
Special Function 135 (Disable Display) was selected and the display of the instrument settings is disabled. 
Special Function 235 (Re-enable Display) re-enables the display of instrument settings. 

PHASE STEP DOWN 1 DEG .I22 
PHASE STEP UP 1 DEG .I23 
The RF signal's output phase was stepped down by 1 degree. 
The RF signal's output phase was stepped up by 1 degree. 
These messages are activated with Special Function 250. Refer to R F  Frequency, page 3-42. 

SPCL FUNC VERIFY OFF .I24 
Special Function 11 1 (Special Function Verify Off) was selected and the automatic Special Function 
verification is disabled. A special function description will not be displayed automatically whenever a 
special function is selected. The display of special function descriptions can be re-enabled with Special 
Function 2 1 1. 

ENTERING SERVICE MODE .I25 
Entering the Service Mode. Special Function 3 was just selected. Either refer to page 3-201 for 
information about writing messages to the display, or refer to the Service Manual or On-Site Manual for 
information about using Special Function 3 for servicing the instrument. Select any function to exit this 
mode. 
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SYS CONTROL DISABLED .I31 
HP-IB system control capabilities were just disabled. The HP-IB address was just set which disables the 
Signal Generator's system control capabilities accessed with Special Function 3. (Refer to the Service 
Manual or On-Site Manual for  information about using Special Function 3 for servicing the  instrument.) 

ADRS=LISTEN ONLY .I32 
The instrument is configured as a listen-only device over HP-IB. Refer to  HP-IB Address (page 3-8) in 
the HP-IB portion of this Section 111. 

LISTEN ONLY DISABLED .I33 
The instrument is no longer configured as a listen-only device. The instrument's HP-IB address setting 
was changed from 31 to a value between 00  and 30. Refer t o  HP-IB Address (page 3-8) in the  HP-IB 
portion of this Section 111. 

WAIT FOR FM LOOP LOCK .I40 
Wait for the  Signal Generator's internal FM circuitry to  complete its setting. This message cannot be read 
via HP-IB using Output  Display because it  automatically clears from the display af ter  execution 
completes. This message is displayed when switching from a dc-coupled FM source t o  a non-dc-coupled 
FM source. No additional external settling time allowance is necessary t o  settle within 100 Hz of the  
selected frequency. 

XF.FREQ=DISPLAY -0.9 HZ .I49 
RF.FRS<Q=DISPLAY -0.8 HZ .I48 
RF.FREQ=DISPLAY -0.7 HZ .I47 
RF.FREQ=DISPLAY -0.6 HZ .I46 
RF.FREQ=DISPLAY -0.5 HZ .I45 
RF.FREQ=DISPLAY -0.4 HZ .I44 
RF.FREQ=DISPLAY -0.3 HZ .I43 
RF,FREQ=DISBLAY -0.2 HZ .I42 
RF.FREQ=DISPLAY -0.1 HZ .I41 
RF.FREQ=DISPLAY +0.1 HZ .I51 
RF.FREQ=DISPLAY i-0.2 HZ .I52 
RF.FREQ=DISPLAY +0.3 HZ ,153 
RF.FREQ=DISPLAY +0.4 EJZ .I154 
RF.FREQ=DISPLAY +0.5 HZ .I55 
RF.FREQ=DISPLAY +0.6 HZ .I56 
RF.FREQ=DISPLAY +0.7 HZ ,157 
RF.FREQ=DISPLAY +0.8 HZ .I58 
RF.FREQ=DISPLAY +0.9 HZ .I59 
The current R F  output  frequency is now summed with one of these 0.1 Hz steps listed in messages I41 
through I49 and I51 through I59 that  were accessed with either Special Function 240  (Decrement 
Frequency by 0.1 Hz) or  Special Function 24 1 (Increment Frequency by 0.1 Hz). The R F  frequency 
addition is automatically deleted with any specific frequency setting or change. These messages a re  
queued up and can be displayed using m. 
HP-IB: Execute "MG" and read the display. Perform this entire process repeatedly to  see the RF  
frequency addition message. Note that  reading these messages over the  bus (using MG) could cause 
transient hardware and service messages t o  be deleted from the message list (refer to Queued Up  Messages 
on page 3 - 1 8 0). 

CRUNCH CRUNCH MMMNIMMM ,160 
Amplitude sweep is possible and is currently being set. This message cannot be read via HP-IB using 
Output Display because it automatically clears from the display af ter  execution completes. 
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Prompt Messages 
Local: These messages are automatically displayed when you execute a function. 
IIP-IB: Most of these messages can be output via HP-IB using the Output  Display capability af ter  you 
execute a function. P9 1 cannot be read via HP-IB. 

Prompt messages (message code is prefixed with "P") instruct you towards completion of the  task or 
function selection you began. 

SBCLS OFF. ENTER NUMBER .PO 
All special functions are  off. To select a special function, select its number 

HIT MSSG FOR EACH MSSG .P 1 1501  
More than one message is in the message list, select 0 (HP-IB code: MG) to  see each message. 
HP-IB: Note that  when retrieving a message list using the "OH" command when more than one message 
exists, this is the first message you will receive in the list. Refer to the Output Messages discussiorl that  
begins on page 3-17 in the KP-IB portion of this Section 111. For infor~nat ion about re-reading the  
copied message list, refer t o  "Queued Tip Messages" on page 3- 180. 

OFF/ON SELECTS EMF ON .P2 
The EMF mode is off. Select [ - O F O T ]  (HP-IB: EMON) to select EMF on. 

QFF/ON SE<T,ECTS EMF OFF .P3 
The EMF mode is on. Select O F  O N 1  - (HP-IB: EMOI:) to select EMF off 

IIIT OFF/ON = HOLD FUNC .B4 
Knob Hold is off,  to  hold the active function on the Knob, select [OFFON).  
HP-IB: Send the HP-IB code of the desired active function followed by KHON. 

PIIT QFF/ON = HOLD OFF .P5 
Knob Hold is on, to  tu rn  off the Knob Hold function, select (-BF=) (HP-IB: KHOF). 

TJSE MNBB/UP/DN/'[.; UMBER ,PI 1 
The Help function allows you to view the descriptions and code numbers of special functions. Select 
either the Knob, Step keys, or a function's number. 

RE1,EASE ALJ, KEYS 2 9 1  
Release all lteys. At  tu rn  on: i t  appears that  a key is being held down. Release all keys t o  continue. If a 
key is not being held down, your instrument may need servicing (refer to the Service Manual). This 
message cannot be read via HP-IB using Output Display because it automatically clears from the display 
af ter  the key is released. Also, HP-IB operation is halted when a key is held down with this message 
displayed. 
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Out-of-Lock Messages. The following messages are out-of-lock messages that  might appear as queued 
up messages during operation. (These messages will be disabled if Special Function 1 1  9, Disable Settling, is 
selected.) If any of these messages occur, the instrument might not be functioning properly and need to be 
serviced. However, some of the messages might be displayed because you have exceeded the instrument's 
limits. The out-of-lock messages are listed in the Table 3-29, O u t - o f - l ~ c k  Messages on the following 
page. The solution column provides the number(s) of the solution(s) listed below that  might eliminate the 
out-of -lock condition. IF THE PRESCRIBED SOLUTION DOES NOT ELIMINATE THE MESSAGE, 
THE INSTRUMENT SI-IOULD BE SERVICED. 

Also, these messages can be output using "OH". Refer to the Output Messages discussion that  begins on 
page 3- 16  in the HP-IB portion of this Section I11 and to Hardware Error Messages on page 3- 193. 

Solutions 

1. Either reduce the amplitude level, 
reduce the AM depth, or 
reduce the external modulation input level. 

2. Either reduce the FM or 9 M  deviation, 
reduce the modulation frequency, 
select Special Function 8 (Prefer Heterodyne Band), 
change the external modulation rate, or 
change the external modulation level. 

3. Either the external reference is not operating properly or 
connections are faulty at  the rear-panel connector, EXT REF INPUT. (The internal hardware may 
still be faulty even though the message is gone; that is, the message would appear again if you 
connected another external reference to the instrument.) 
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Table 3 -29. Out -of -Lock Messages 

Message 

A19 OUT OF LOCK ERROR .DO 
A19 TRANSIENT FAILURE .Dl 

A6A2 OUT OF LOCK ERROR .FO 

A6A2 TRANSIENT FAILURE .F1 

A6A1 OUT OF LOCK ERROR .F2 

A6A1 TRANSIENT FAILURE .F3 

A13 OUT OF LOCK ERROR .OO 
A13 TRANSIENT FAILURE .O1 

A l l  OUT OF LOCK ERROR .RO 
A l l  TRANSIENT FAILURE .R1 

A12 OUT OF LOCK ERROR .SO 
A12 TRANSIENT FAILURE .S1 

A9 OUT OF LOCK ERROR .TO 
A9 TRANSIENT FAILURE .TI 

A14 OUT OF LOCK ERROR .XO 
A14 TRANSIENT FAILURE .XI 

A7 OUT OF LOCK ERROR .ZO 
A7 TRANSIENT FAILURE .Z1 

solution 

1, 2 
1, 2 

3 

3 

2, 3 

2, 3 

1, 2 
1, 2 

2, 3 
2, 3 

2, 3 
2, 3 

3 
3 

3 
3 

3 
3 

Code Message Number 

3000 
3001 

5000 

5001 

5002 

5003 

14000 
14001 

17000 
17001 

18000 
18001 

19000 
19001 

23000 
23001 

25000 
25001 

Comments 

Doubler ALC loop is out of lock. 
Doubler ALC loop had been out of lock but 
now appears to be in lock. 

Internal hardware cannot phase lock to the ex- 
ternal reference. 
Internal hardware had not been able to phase 
lock to the external reference but now ap- 
pears to be in lock. 

FM phase lock loop cannot track and lock to 
the time base. 
FM phase lock loop had not been able to 
track and lock to the time base but now ap- 
pears to be able to track and lock to the time 
base. 

Output Section ALC loop is out of lock. 
Output Section ALC loop had been out of lock 
but now appears to be in lock. 

Reference phase lock loop is out of lock. 
Reference phase lock loop had been out of 
lock but now appears to be in lock. 

Sum loop is out of lock. 
Sum loop had been out of lock but now ap- 
pears to be in lock. 

IF phase lock loop is out of lock. 
IF phase lock loop had been out of lock but 
now appears to be in lock. 

Heterodyne module SAW loop is out of lock. 
Heterodyne module SAW loop had been out of 
lock but now appears to be in lock. 

SAW loop is out of lock. 
SAW loop had been out of lock but now ap- 
pears to be in lock. 
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absolute units 
In the 8642A/B, absolute units are units that can be set directly without using the relative 
amplitude mode. These include dBm, V, mV, uV, EMF V, EMF mV, and EMF uV. 

active function 
When a function is active, you do not need to select the function's key before changing its value 
with either the Knob, or Step or Data keys, or the Off/On key. A function is usually indicated 
as active when the cursor in the display is above that  function's value. 

For example, if the cursor is over the R F  frequency value, you can enter a new frequency value 
or use the Knob or Step keys to change the value. You do not need to press the [TFEQ] key 
each time a change is desired. 

active function prefix 
Many HP-IB codes should not be entered without being prefixed by a n  active function code. For 
a list of the active function codes and the codes tha t  should be prefixed with an active function 
code, refer to Table 3-8, Signal Generator Function to HP-IB Code (page 3- 32), or 'Table 3-9, 
Signal Generator HP-IB Code to Function (page 3-3 3). 

alphanumeric 
The 8642A/B has an  alphanumeric display; that  is, the display can show both alphabetic and 
numeric characters. 

ASCII 
ASCII is an abreviation for American Standard Code for Information Interchange (pronounced 
"ask -ee"). 

cursor 
The cursor is the triangular segment above an alphanumeric character in the display. The cursor 
usually designates the active function and the resolution of the Knob. Cursors also indicate the 
status of Knob Hold and Knob Increment. Refer to Knob, page 3- 14 1. 

divide bands 
Divide bands are  created when the Signal Generztor's frequency range of 528.7 5000 1 to 1057.5 
is divided down to create its wide RF frequency range. Refer RE Frequency, page 3-39. 

function 
A function refers to each capability of the 8642A/B. 

Key functions are labeled directly on the key that  accessed the function; frequency ( [F-] ) 
and amplitude ( 1-1 ) are both key functions. 

Shift key functions are labeled in blue above the key that  accesses the function (for example, 
R E F  SET and REL ZERO). You can access a shift key function by first pressing the blue 
[TMFT]  key (which causes the display to show "SHIFT") and then the key under the blue label. 
(HP-IB: each shift key function has an  individual HP-IB code and should not be preceded by a 
shift code.) 

Special functions can be selected by pressing SPCL ( [-S3TF'T) a ), and then by keying in the 
code number of the desired special function. Refer to Special Functions, page 3-  168 .  
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heterodyne band 
The heterodyne band covers the same frequency range as divide bands 1 through 6, but the  
heterodyne band allows wider FM and +M deviation and wider frequency spans for Phase 
Continuous Frequency Sweep. Refer to  RF Frequency, page 3-39. 

last-selected value 
A function's last-selected value usually can be toggled on with the [ OFF UN-) key. 

power up 
When the instrument is powered up, it goes through a sequence of internal checks. Refer to  
Instrument Preset, Par t ia l  Preset, page 3 - 1 3 7. 

queued up 
A queued up list is a list of messages that  can be accessed when the (-MTSF) key is pressed again 
and again. The MSSG annunciator will indicate when a message is queued up for display. Refer 
to  "Queued Up  Messages" on page 3 - 1 8 0. 

RQS 
RQS (request service) is from the Signal Generator's point of view. The request service (RQS) bit 
is in the 8642A/B Status Byte. This bit affects when the service request (SRQ) line is pulled on 
the HP-1B interface. Refer to  page 3-27. 

scroll 
Scrolling through the  Help function list lets you view the description and code number of each 
Special Function. (Refer to  the Special Functions, page 3-  167.) You can scroll through the 
message list by repeatedly selecting the [mSSG-) key. 

SRQ 
SRQ is from the HP-IB controller's point of view. The service request (SRQ) line is a signal line 
on the HP-IB interface. This line is pulled low by the Signal Generator when it  is requesting 
service. Refer to  page 3-27. 

The SRQ annunciator in the  display of the 8642A/B indicates that  this Signal Generator is 
pulling the HP-IB SRQ line low. 
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Appendix B 

You can write messages to  the Signal Generator's display using service special functions and 
ASCII character  cot!;:^. Two, separate, 49-character message strings can be easily displayed on 
the front  panel or read via HP-IB. Messages such as these could be useful, for example, when 
keeping track of calibration times, or the  owner of the instrument, or special calibration 
information. Also, when testing instruments, a message could be used as a system prompt. These 
messages are  battery-backed up and can be stored through power off, to be read any time. 

Service Special Functions 6 5 3 through 659 manipulate message 1; Special Functions 66 3 through 
669 manipulate message 2. Note tha t  accessing service special functions is different than 
accessing the  user special functions discussed previously in this manual. 

To select user special functions, you key in SPCL ( CSHlFT 1 ) and then the special function 
number. (For I-IP-IB, use the  example on page 3-202.) To select service special functions locally, 
you need to follow two steps: 
1) First select user Special Function 3, Service Mode, with keystrokes SPCL ( 0 FJ ) 
a. Once you enter the service mode you can access the actual service special functions. 
However, you can only key in numbers and terminators; selecting any other key will cause 
the  instrument to exit this special mode and display current instrument settings. 

2) After you enter the service mode, you can select the  service special function number. 
However, the instrument only knows tha t  you have selected a special function when you 
key in the W-ULi] terminator. For example, t o  clear the current message in message 1, 
you would key in a (TJ CJ [HZUV]. 

Table 3-30 on page 3-203 lists the special functions tha t  apply t o  both message 1 and message 2. 
Table 3-3 1 on page 3-203 provides a list of valid ASCII character codes. Page 3-204 lists 
messages that  might appear when manipulating the user-defined messages. 

Example of Entering a liser-Defined Message Via the Front Panel Keys 
Select the  keys in  the example below to write a brief message to  the display. Note that  if you 
accidentally select another key and exit the service mode, you will need t o  re-select Special 
Function 3 (SPCL, [-SRFT] a a ) in order t o  continue entering the  message. 
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Appendix 6: Writing Messages to the Display (cont'd) 

The following display results from entering the keys from the example on page 3-201: 

Example of Entering a User-Defined Message Via HP-IB 
You can use the following example BASIC program to enter a message string of 49 characters 
into Message 1. Note that the terminator for each service special function is "EN"; when in the 
service special function mode, this is the programming equivalent of the local function of 
pressing the Hz key locally. 

DIM C$ [491 
! 
INPUT C$ 
! 
OUTPUT 719; "SP3655ENH 
! 
LET L=LEN (C$) 
! 
! 
FOR 1=1 TO L 
LET A=NUM (C$[I,I]) 
OUTPUT 719 USING 130;A 
IMAGE "SP3656",K,"EN" 
NEXT I 
! 
I 

OUTPUT 719; "SP3657ENN 
! 
END 

DIMENSION 49  CHARACTER STRING 

INPUT CHARACTER STRING FOR MESSAGE 1 

CLEAR MESSAGE 1 IN THE 8642A/B 

DETERMINE LENGTH OF MESSAGE 1 

CONVERT EACH CHARACTER IN C$ TO 
ITS EQUIVALENT ASCII NUMERIC 
CODE 

DISPLAY THE MESSAGE 

Example of Reading a User-Defined Message Via HP-IB 
You can use the following example BASIC program to read the Message 1 string. 

1 0  DIM C$ [49] ! DIMENSION 49 CHARACTER STRING 
20 OUTPUT 719; "SP3657ENH ! DISPLAY MESSAGE 1 
3 0  ENTER 7 19; C$ ! READ MESSAGE 1 
40  END 
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Table 3-30. Special Functions that Can Be Used to Write to the Display 

Table 3-31, ASCII Character Codes 

Description 

Underline the characters not yet de- 
fined in the message. 

Take out the underlines from the char- 
acters not yet defined in the message. 

Clear the stored message to enable 
writing another message. 

Get ready to write the next sequential 
character in the message. This special 
function code is followed by the deci- 
mal equivalent of an ASCll character. 

Output the message. This code is 
used to display the first half of the 
message. This code is also used to 
output the entire message via HP-IB. 

Backspace to the previous character 
in the message. 

Output message. This code is used to 
display the second half of the message. 

Special Functions 

Message 1 

653 

654 

655 

656 

657 

658 

659 

ASCII 
Character 

space 
! 

# 
$ 
Yo 
& 

( 
1 

+ 
- 

1 
0 
1 
2 
3 

Message 2 

663 

664 

665 

666 

667 

668 

669 

Decimal 
Equivalent 

32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
5 1 

ASCII 
Character 

4 
5 
6 
7 
8 
9 

< 
- - 
> 
? 

@ 
A 
6 
C 
D 
E 
F 
G 

> 

Decimal 
Equivalent 

52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 

ASCII 
Characler 

H 
I 
J 
K 
L 
M 
N 
0 
P 
Q 
R 
S 
T 
U 
V 
W 
X 
\I 

Z 

Decimal 
Equivalent 

72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
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Appendix 6: Writing Messages to the Display (cont'd) 

Messages 
The messages listed below might occur when you are accessing these special functions. 

When using the instrument locally you will usually be able toview each message whenever it 
occurs. 

When using the instrument via HP-IB, you can access some messages using the "OEM or "OH 
commands. (Refer to Data Output, page 3-15, in the HP-IB portion of this Section 111.) 
Messages accessed this way can be output in the form of a message code number or an actual 
alphanumeric message string. In the following message listing, the message code number that can 
be output over HP-IB is provided to the far right of the message. If no message code number is 
provided, then that message can only be read over HP-IB using Output Display (unless otherwise 
stated), which is also described in Data Output. The messages that can be output using "OE" or 
"OH" can also be made to issue a service request. Refer to Service Request (page 3-27) in the 
HP-IB portion of this Section I11 for information about service requests. 

SPCL 3 ENTRY ERROR .V12 
This message occurs if the characters entered were not valid. 

ENTER SERVICE CMD .V16 
This message occurs if the ASCII code entered was not recognized as valid. 

MESSAGE 1 CLEARED .V90 
This message occurs when 157 a is selected. 

MESSAGE 2 CLEARED .V91 
This message occurs when a is selected. 

MESSAGE 1 IS FULL .V92 21092 
This message might occur after attempting to enter codes into an already full message. This 
message sets the Execution Error bit in the 8642A/B Status Byte. 

MESSAGE 2 IS FULL .V93 21093 
This message might occur after attempting to enter codes into an  already full message. This 
message sets the Execution Error bit in the 8642A/B Status Byte. 

MESSAGE 1 UNDEFINED .V94 21094 
This message might occur when manipulating message 1. The message means that message 1 has 
not been initialized or RAM memory was lost. To initialize the message, select a [-R. 
This message sets the Hardware Error bit in the 8642A/B Status Byte. 

MESSAGE 2 UNDEFINED .V95 21095 
This message might occur when manipulating message 2. The message means that message 2 has 
not been initialized or RAM memory was lost. To initialize the message, select a a. 
This message sets the Hardware Error bit in the 8642A/B Status Byte. 

COMMENT 
If the user-defined message begins with a set of characters resembling the alphanumeric codes 
used in message displays, the firmware will automatically place those characters a t  the far right 
of the display. If this right justification is not desired, put a space character a t  the beginning of 
the message. 
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Appendix C: AMPLITUDE UNITS CONVERSION 

You can use this information to convert the output amplitude to practically any desired units. 
This information might be useful, for example, to convert between dBm and volts or EMF mV 
and dBm or dB EMF uV to EMF uV. 

Observe the following three considerations sequentially when converting amplitude units: 

1. When you desire non-EMF units and the EMF mode is currently selected, turn off the EMF 
mode by selecting EMF ( I3FilFr) 1 (-1 (HP-IB code: EMOF). If you 
desire EMF units, then do nothing at  this point. 

2. Use the following table to determine the keystrokes or HP-IB codes that will convert to the 
amplitude units in the left column of the table. 

3. When you desire EMF units and the EMF mode is currently off, turn on the EMF mode by 
selecting EMF ( flFKKS?T-) ) [TFITTiT] (HP-IB code: EMON). 

To Select The 
Following Units: 

dBml 

V, mV, or pV; or 
EMF V, EMF mV, or EMF pV 

dBpV2 or 
dB EMF pV2 

dBf 

dBW 

d BV 
dB EMF V 

dB mV 
dB EMF mV 

dB REL 
dB EMF REL 

'lf operating below -127.0 dBm, up to 
prov~ded. 

2 ~ o  ensure that message "AMPTD REF SET to 1 OOUV C2" will not occur, use the second sequence prov~ded. 

Select the Following: 

Keys 

or 

IRMPTDJ 
REF (gmmE 

prJ 0' 
0' 

dB"v Or @(iGJy&iJm 
@@@mmmmm 
@m@mmm 
@m@mm 
@ m @ a m  
Refer to Relative Amplitude 

a 0.2 dB change could occur. To ensure no level change occurs, 

HP-IB Codes 

VL DM 

or 

APRS 0 DM APRO 

VL 

DU or APRS 1 UV 

APRS- 120DM 

APRS 30 DM 

APRS 1 VL 

APRS 1 MV 

use the second sequence 
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Appendix C: Amplitude Units Conversion (cont'd) 

To convert amplitude values manually, use the following conversion formulas: 

dBm 

dB f 

dB V 

dB mV 

dB uV 

dB EMF V 

dB EMF mV 

dB EMF uV 

v 
mV 

u v  

EMF V 

EMF mV 

EMF uV 
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Appendix D: DISPLAY ANNUNCIATORS AND ABBREVIATIONS 

RMT LSTN START TLK SRO FREO REL EMF SPCL SWPNG HILO +MFM AM START INT E X 1  ACDC AMPTD REL STOP MSSG 

The front-panel display annunciators usually indicate the state of the  Signal Generator; tha t  is, 
they indicate which functions are  currently affecting the  output. Each of these annunciators are 
listed in the  order they appear in the  display. The explanations below describe the purpose of 
each annunciator. 

RMT, LSTN, TLK, SRQ 
These annunciators indicate the HP-IB status of the Signal Generator.  
START 
The START annunciator in the left portion of the display indicates that  R F  frequency sweep is 
selected and a start  frequency is currently displayed. 
FREQ 
This annunciator indicates the RF frequency is being displayed. 
REL 
The REL annunciator in the left portion of the display indicates the current RF frequency is 
displayed in relative units. 
EMF 
When EMF is displayed, amplitude is in EMF units. 
SPCL 
When SPCL is displayed, a special function is currently selected. 
SWPNG 
During normal instrument settings display, SWPNG indicates tha t  either a n  R F  frequency or 
amplitude sweep is currently taking place. 
HI, LO 
HI and I,O can be used to indicate whether the external modulation source level is too high or 
too low to obtain the displayed depth or deviation. 
@M, FM, AM 
These annunciators can indicate the type or types of modulation selected. 
START 
When the START annunciator in the left portion of the display appears with the AMPTD 
annunciator, a start  amplitude is currently displayed. When tllis annunciator appears without 
the AMPTD annunciator a sequence is being set. 
INT, EXT,  AC, D k  
Combinations of these annunciators display the current status of the x~lodulation source for the 
displayed modulation type. 
AMPTB 
AMPTD indicates that  the output ampl~tude  is being d~splayed. 
REL 
The REL annunciator In the rlght portlnn of the dlsplay Indicates the  current  output  amplitude 
is dis 7layed in relative units. 
S T ~ P  
The STOP annunciator can indicate that  the stop frequency of the RF frequency sweep is 
currently being displayed, or that  the stop amplitude of amplitude sweep is currently being 
displayed, or tha t  sequence is being set. 
MSSG 
When MSSG is displayed, you can select the Message key to display a queued-up message. 
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Appendix D: Display Annunciators and Abbreviations (cont'd) 

Many abbreviations are used in the display of the 8642A/B. Some of these abbreviations are 
listed below in alphabetic order. (Abbreviations used in messages that  have alphanumeric codes 
are described in the message list that  begins on page 3-  182.) 

A A  start amplitude 
A B  stop amplitude 
AM (AM) amplitude modulation 
AP.OFF amplitude off 

EXT external modulation source 

FM (FM) frequency modulation 

INT internal modulation source 

K Z  KHz 

BAOD.FR. modulation frequency 
MOD.OUT modulation output level 
MR milliradians 
%ns (ms) milliseconds 
h'lv (mv)  millivolts 
MZ ~ T H Z  

%; percent 
pulse modulation 
(+M) phase modulation 

158) radians 

$6 (s) seconds 
S E Q  sequence 
SBAWT.FWQ start frequency 
SYBP.FWQ stop frequency 
SW.TIME sweep time 

rrllcroradians 
(uV) microvolts 

VL (V) volts 
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INDEX 

10 MHz OUT, 3-3 
10 MHz OVEN OUT, 3-3 

Abbreviations, in the display, 3-207 
AC (see EXT AC), 3-207 
Active function, 3-199 
AMIPULSE INPUT, 3-99 
Amplitude sweep, 3-83 

Display resolution limits in MANUAL, 3-9 
Modulation types not possible during, 3-92 
Relative settings, 3-93 
Step size, 3-83, 3-86 
Zero span, 3-92 

Amplitude units conversion, 3-205 
Amplitude, 3-69 

Increment set values possible, 3-73 
Overranging, 3-72 
Resolution in dB, 3-73 

AMPTD OFF ON, 3-72 
AMPTD, 3-70 
AM, 3-97 

EXT AC, EXT DC, 3-98 
INT, 3-98 
Maximum settings, 3-102 
Mixed modulation, 3-101 
Modulation restrictions with other functions, 3-101 
Rates increased using heterodyne band, 3-101 

Annunciators, in the display, 3-207 
Arrow keys, 3-141 
ASCII character codes, 3-203 
AUTO (sweep mode) 

Amplitude, 3-84 
Frequency, 3-51 

Basic operation, 3-1 
Battery power lost 

HP-IB address, 3-8 
Recall registers, 3-157 
Sequence function, 3-137 

Calibration messages, 3-1'79 
Converting amplitude units, 3-201, 3-205 
Cursor positioning keys. 3-141 
Cursors, multiple, 3-145 

DB, 3-208 
DC (see EXT DC), 3-207 
Detailed Operating Instructions, 3-35 
Display annunciators and abbreviations, 3-207 
Divide bands, 3-38, 3-199 
DM, 3-208 

EMF, 3-71 
ENT ADRS, 3-8, 3-34 
ENTRY OFF, 3-143, 3-153 
Errors (see messages), 3-179 
EXT AC 

AM, 3-98 
FM, 3-108 
QM, 3-121 
Pulse Modulation, 3-128 

EXT DC 
AM, 3-98 
FM, 3-108 
+M, 3-121 
Pulse Modulation, 3-128 

EXT REF INPUT, 3-3 

- --- 

Familiarization, 3- 1 
FM/@M INPUT, 3-108, 3-122 
FM, 3-105 

Deviation limits affected by heterodyne band, 3-105 
Deviation limits affected by pre-emphasis, 3-105 
EXT AC, EXT DC, 3-108 
External modulation, 3-1 10 
Harmonic distortion, 3-115 
INT, 3-107 
Low residual, 3-112 
Maximum stereo separation, 3-112, 3-116 
Mixed modulation, 3-101, 3-124 
Modulation restrictions with other functions, 3-110 
Pre-emphasis, 3-1 13 

FREQ, 3-40 
Frequency reference 

Display the, 3-46 
Range of settings, 3-47 
Turn it off, how to, 3-47 

Frequency sweep, 3-49 
AUTO sweep setting limitations, 3-51 
Modulation types not possible during, 3-64 
Step size, 3-49, 3-52 
Sweep time, common to all sweeps, 3-64, 3-92 
Sweep time, how to set, 3-52, 3-86 
X-Axis steps, 3-60 
Zero span, 3-65 

Frequency, 3-39 
How to set, 3-39, 3-40 
Overranging, 3-42 
Phase adjust. 3-42 
Resolution of 0.1 Hz, 3-42 
Switching time, 3-39 
Underranging, 3-42 

FRQ SWEEPING (abbreviation), 3-49 
Function, 3-199 

Glossary, 3-199 
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-- - 

HELP, 3-167 
Heterodyne band, 3-39, 3-200 

Advantages, 3-40 
Affects AM rates, 3-42 
Affects FM deviation, 3-40 
Affects frequency sweep span, 3-40 
Affects @M deviation, 3-40 
How to select, 3-41 

HI (annunciator), 3-98, 3-108, 3-122 
HOLD, 3-143 
HP-IB, 3-5 

8642A/B controller capabilities, 3-31 
Abort, 3-31 
Active function output, 3-18 
Annunciators, 3-31 
Available addresses, 3-8 
Capabilities from the local mode, 3-9 
Capabilities. 3-9 
Capability Reference Table, 3-10 
Clear lockout, 3-26 
Clear, 3-24 
Clearing status bits, 3-24 
Codes, 3-32 
Data entry notation, 3-14 
Data Input Example, 3-11 
Data Input, 3-11 
Data Output, 3-15 
DB and DM, 3-76 
Device Clear (DCL), 3-9 
Display current address, 3-8 
Display indicators, 3-31 
End of sweep, 3-28 
ENT ADRS, 3-8, 3-34 
Entering a user-defined message, 3-202 
Entry notation, 3-14 
Error code recovery, 3-16 
Error, 3-28 
Execution Errors, 3-16 
Front-panel keys, 3-34 
Go To Local (GTL), 3-25 
Hardware Errors, 3- 16 
HI, LO status. 3-20 
Input syntax, 3-11 
INT (RQS MASK), 3-34 
Listen address status, 3-9 
Listen only, 3-8 
Local lockout, set local, 3-26 
Local to remote, 3-25 
LOCAL, 3-25, 3-34 
Local/remote, 3-28 
LSTN, 3-11 
MANUAL sweep, 3-64, 3-92 
Message recovery, 3-23 
Messages affected by instrument preset, 3-138 
Messages affected by partial preset, 3-139 
Messages, 3-16, 3-16 
Modulation switching time, 3-132 
OA, 3-18 
OC, 3-16 

HP-IB (continued) 
OE, 3-16 
OH, 3-16 
OL, 3-20 
Output active function, 3-18 
Output display information, 3-21 
Output Execution Errors, 3-16 
Output Hardware Errors, 3-16 
Output H1,LO status, 3-20 
Output level switching time, 3-73 
Output messages, 3-16 
Output modulation source, 3-22 
Output Parameters Changed Messages, 3-16 
Output special functions, 3-22 
Parameters Changed Messages, 3-16 
Program codes, 3-32 
Ready, 3-28 
Remote to local, 3-25 
Require Service, 3-27 
Reset status bits, 3-24, 3-30 
RMT, 3-8 
RQS mask affected by instrument preset, 3-138 
RQS mask affected by partial preset, 3-139 
RQS MASK, 3-27, 3-34 
Selected Device Clear (SDC), 3-9 
Sequence dependency, 3-12 
Serial Poll Enable (SPE), 3-29 
Service request, 3-27 
Set address, 3-8 
Set local, 3-26 
SHIFT key, 3-11 
Special functions, 3- 169 
SRQ, 3-27 
Status bit clearing, 3-24, 3-30 
Status bit, 3-31 
Status byte affected by instrument preset, 3-138 
Status byte affected by partial preset, 3-139 
Status byte clearing, 3-27, 3-29 
Status byte, 3-29 
Talk address status, 3-9 
TLK, 3-15 
Trigger, 3-31 

HZ, 3-208 

INCR SET, 3-149 
INCR, 3-142 
Increment set, 3-149 
Input data, 3-9 
INSTR PRESET, 3-138 
Instrument preset, partial preset, 3-137 
Internal source (see modulation oscillator), 3-131 
INT 

AM, 3-98 
FM, 3-107 
@M, 3-120 
Pulse Modulation, 3-127 

K 

Key functions, 3-35 
Knob hold, 3-143 
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Knob increment, 3-142 
KNOB, 3-141 
KZ, 3-208 

Learning the 8642A/B, 3-1 
Line fuse, 3-1, 3-3 
LO (annunciator), 3-98, 3-108, 3-122 
LOCAL, 3-25, 3-34 
LSTN (annunciator), 3-207 

M 

MANUAL sweep from HP-IB, 3-64, 3-92 
MANUAL (sweep mode) 

Amplitude, 3-84 
Frequency, 3-51 

Messages, 3- I79 
Detailed list, 3-181 
Queued up, 3-180 
That occur when writing user-defined messages, 3-204 
Transient, 3- 180 
User defined, 3-201 
Writing to the display, 3-201 

MOD FREQ, 3-131 
MOD OUT, 3-131 
MOD OUTPUT, 3-131 
MOD OUTPUT, output phase, 3-133 
Modulation frequency (see modulation oscillator), 3-131 
Modulation oscillator, 3- 131 

Spurs, 3-1:33 
Switching time, 3-132 
Underranging, 3- 133 

Modulation source, 3-95 
Modulation. AM (see AM), 3-97 
Modulation, FM (see FM), 3-105 
Modulation, %M (see @M), 3-119 
Modulation, pulse (see Pulse Modulation), 3- 127 
MR (abbreviation), 3-208 
MS (abbreviation), 3-208 
MSSG, 3-180 
Multiple cursors, 3- 145 
MV (abbreviation), 3-208 
MZ (abbreviation), 3-208 

0 

OA, 3-18 
OE, 3-16 
OH, 3-16 
Operating messages (see messages), 3-179 
Operator checks, 3-1 
Output data, 3-9 
Output level (also see amplitude), 3-69 

%M, 3-119 
Deviation limits affected by heterodyne band, 3-119 
EXT AC, EXT DC, 3-121 
INT, 3-120 
Modulation restrictions with other functions, 3-123 

Power-up self check, 3-137 
Bypassing the, 3-139 

POWER, 3-137 
Pre-emphasis, 3-1 13 
PULSE, 3-127 
Pulse Modulation, 3-127 

Duty cycle, 3-127 
EXT AC, EXT DC, 3-128 
INT, 3-127 
Mixed modulation, 3-130 
Modulation restrictions with other functions, 3-129 

R 

RD (abbreviation), 3-208 
Recall registers, 3-157, 3-161 
RECALL, 3-159 
Recalling an undefined register, 3-159, 3-162 
REF SET 

Amplitude, 3-78, 3-79 
Frequency, 3-46 

REL OFF 
Amplitude, 3-81 
Frequency, 3-46 

REL ZERO 
Amplitude, 3-77 
Frequency, 3-45 

Relative amplitude, 3-77 
Display the reference, 3-80 
Range of settings, 3-81 
Sweep, how to set, 3-82 

Relative RF frequency (see frequency reference), 3-45 
RF frequency (see frequency), 3-39 
RF frequency sweep (see frequency sweep), 3-49 
RF OFF ON, 3-72 
RF output (see amplitude), 3-69 
RMT, 3-207 
RQS (see SRQ), 3-200 
RQS MASK, 3-27, 3-34 

S 

Save registers, 3-161 
SAVE. 3-15 
Save/recall, 3- 157 
SC (abbreviation), 3-208 
Self calibration, 3-8 
Self test, 3-8 
Self-diagnostics, 3- 1 
SEQ, 3-161 

P Sequence dependency, 3- 12 
Exceptions to flowcharts, 3-14 

Partial preset, 3-137 Flowcharts of, 3-13 
PARTIAL, 3-139 Function list, 3-13 
PC (abbreviation), 3-208 How to avoid, 3-12 
Phase continuous frequency sweep, 3-49, 3-64 Sequence, 3-161 

DC FM limits, 3-65 Service messages, 3- 179 
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SET SEQ, 3-161 
Shift key functions, 3-35 
SINGLE (sweep mode) 

Amplitude, 3-84 
Frequency, 3-51 

SPCL, 3-168 
Special functions, 3-35, 3-167 

0.SPCLS 4-9 OFF, 3-172 
03.SERVICE MODE.SEE MANUAL, 3-172, 3-201 
04.ALC OFF, 3-74 
05.EXT LOW RATE FM ON, 3-112 
06.FM PRE-EMPHASIS ON, 3-113 
07.LOW DISTORTION FM/+M ON, 3-115, 3-124 
08.PREFER HETERODYNE BAND. 3-41 
09.ATTEN RANGE HOLD ON, 3-74 
100.ALL SPCLS < 200 OFF, 3-172 
111.SPCL FUNC VERIFY OFF, 3-172 
llB.INT+EXT LOW.RATE FM ON, 3-112 
113.MOD.FRQ CORRECTION OFF, 3-133 
114.NEGATIVE @M POLARITY, 3-124 
115.NEGATIVE FM POLARITY, 3-115 
116.DCFM CORRECTION OFF, 3-1 16 
117.DCFM UPDATE MODE ON, 3-116 
118.AC-COUPLED DCFM ON, 3-116 
119.DISABLE SETTLING, 3-173 
121.SWEEP UP AND DOWN ON, 3-66, 3-93 
122.LINEAR AMPTD SWEEP, 3-94 
123.PHASE CONTINUOUS SWEEP, 3-49 
134.TURN OFF LCD LIGHTING, 3-174 
135.DISABLE DISPLAY, 3-1'74 
240.DECR FREQ 0.1 HZ, 3-42 
241.INCR FREQ 0.1 HZ, 3-42 
242.PHASE DECR 1 DEGREE, 3-42 
243.PHASE INCR 1 DEGREE, 3-42 
244.PHASE DECR 5 DEGREES, 3-42 
245.PHASE INCR 5 DEGREES, 3-42 
248.CAL MOD FREQ AGAIN, 3-133 
249.DISPLAY FIRMWARE INFO, 3- 176 
250.PHASE ADJ.=KNOB/UP/DN, 3-42 
251.CLEAR RECALL REGS, 3-159 
Detailed list, 3-176 
Display current, 3-169 

Special functions (continued) 
Select, 3-168 
Summary, 3-170, 3-171 
Turn off, 3-169 

SRQ (see also RQS), 3-200 
SRQ (annunciator), 3-207 
START AMPTD, 3-84 
START FREQ, 3-50 
Step keys, 3-149 
Stereo separation, 3-38, 3-112 
STOP AMPTD, 3-84 
STOP FREQ, 3-50 
Store (see save or recall), 3-159 
SWEEP (abbreviation), 3-83 
SWPNG (annunciator), 3-49, 3-83, 3-207 

T 

TIME 
Amplitude, 3-85 
Frequency, 3-52 

TLK (annunciator), 3-207 

Units conversion, 3-205 
UR (abbreviation), 3-208 
User messages, writing to the display, 3-201 
UV (abbreviation), 3-208 

v 
VL (abbreviation), 3-208 

Writing messages to the display, 3-201 

X AXIS output, 3-3, 3-49, 3-65, 3-83, 3-93 

Z AXIS output, 3-3, 3-39, 3-65, 3-83, 3-93 
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On/Off Ratio 

4-  8. RESIDUALS TEST 
Residual AM 
Residual FM 

4-9. AM, FM, AND PM TESTS. 
AM Accuracy 
Incidental PM 
AM Distortion 
PM Accuracy and Distortion 
DC FM Center Frequency Accuracy 
FM Accuracy 
Incidental AM 
FM Distortion ( 1  kHz) 

4- 10. EXTENDED FM DISTORTION TEST 
20 Hz TO 100 kHz 

4- 1 1. INTERNAL MODULATION OSCILLATOR TESTS. HP 8903A, 1 109 5A 
Distortion 
Level Accuracy 
Frequency Accuracy 
Output Impedance 

4-12. SWRTEST. HP 8902A, 11 722A) 8642B, 
SWR BRIDGE 1 15 12A 

4-  1 3. SPURIOUS TEST. 8566A/R 
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4- 1 4. 3RD ORDER INTERMODULATION TEST. HP 8566A/B, 8642B, 11514A, 
849119 OPT 006 

4- 1 5. PHASE NOISE TEST. 

4- 1 6. OPTIONAL PHASE NOISE TEST 

4- 1 7. EXTENDED PULSE TESTS. 
Rise Time 
Maximum Rate 
On/Off Ratio 

HP 8566A/B, 1980B, 11514A, 
08640-60506, 1 MHz LPF 

HP 8566A/B, 8642B, 198OB, 
11514A) 08640-60506, 1 MHz 
LPF 

4- 1 8. OPTIONAL RESIDUAL FM TEST HP 8902A, 11722A) 8662A 

4- 1 9. OPTION 00 1 FREQUENCY AGING RATE FREQ. STD., 1 9 8 0B 
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Performance Tests 

4-1. PNTRODUCTION 

The procedures in this section test the instrument's electrical performance using the 
specifications from Table 1 - 1 as the performance standards. All tests can be performed without 
access to the interior of the instrument. Data points are given both for the 8642A and the 
8642B; when testing an 8642A delete the data points that apply only to the 8642B. In general, 
these are the specifications for RF frequencies greater than 1057.5 MHz unless otherwise noted. 

NOTES 

I f  the performance tests are to be valid the following 
conditions must be met: 

a. The H P  8642 must have a 30 minute warmup. 

b. The mains (line) voltage must be wifhin t5- 10% 
of 100, 110, 220 or 240 volts rms AC at 47.5 - 
440 Hz .  

c. The ambient temperature must be 0 to  t55 
degrees C. 

d. Before aging rate tests are performed, the H P  
8642 must have a 8 day warmup i f  it has been 
disconnected from the Mains power for more 
than 24 hours, or if the H P  8642 has been 
disconnected from the Mains power for less 
than 24 hours it must have a 24 hour warmup. 

4-2. RECOMMENDED TEST EQUIPMENT 

Equipment required for the performance tests is listed in the Recommended Test Equipment 
table in Section I. Any equipment that  satisfies the critical specifications given in the table may 
be substituted for the recommended modelk). 

4-3. TEST RECORD 

Results of the performance tests may be tabulated in the Test Record a t  the end of the 
procedures. The Test Record lists all of the tested specifications and their acceptable limits. The 
results recorded a t  incoming inspection can be used for comparison in periodic maintenance and 
troubleshooting and after repairs or adjustments. 
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4-4. ABBREVIATED PERFORMANCE TESTING 

Limited Calibration: 

Limited Calibration is a service offered by the Hewlett-Packard Company Service Centers that 
involves on-site performance testing of the HP 8642 Synthesized Signal Generator. It is a 
sub-set of the full Performance Tests in this section. 

Self Test: 

At power up the HP 8642 internal controller executes a 20 second operational check, which is 
termed Self Test. The Self Test quickly evaluates the correctness of operation and provides the 
operator with a 90% assurance that  the HP 8642 is fully operational. 

There is also an  instrument level self test that evaluates the correctness of operation and provides 
the operator with an 80% assurance that the HP 8642 is operating within its specifications. 
Refer to the INSTRUMENT LEVEL SELF TEST under the DIAGNOSTIC t ab  in Section VIII. 

Post-Repair Performance Testing: 

When the HP 8642 Module Exchange philosophy of repair is utilized by the customer, 
Performance Testing is not required. Exchange modules are tested to levels of performance 
specified to insure HP 8642 warranted performance and calibration. Refer to the diagnostics tab 
in Section VIII for Module Replacement procedures. 
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Performance Tests 

Table 4 - 2 .  Recommended Performance Tests and Adjustments After Repairs. 
(This does not apply when module exchange is the method of repair.) 
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4-5. LEVEL ACCURACY AND FLATNESS TESTS 

SPECIFICATION: 

DESCRIPTION: Level accuracy and flatness are checked a t  levels that  can be read 
accurately by a measuring receiver. 

Conditions 

band 1-7 
8 
H ET 
9 
10 

band 1-7 
8, HET 
9 

>-I27 dBm 

+10 dBrn 

Electrical Characterislics 

OUTPUT 

Level Range (86428) 

Level Range (8642A) 

Resolution 

Absolute Level Accuracy1 

Flatness 

Figure 4 -  1. Level Accuracy and Flatness Test Setup 

llncludes detector linearity, temperature, flatness, and attenuator accuracy. 

Performance Limits 

+20 dBrn to -140 dBm 
+19 dBrn to -140 dBrn 
t18  dBrn to -140 dBrn 
1-17 dBm to -140 dBm 
+16 dBm to -140 dBrn 

+20 dBrn to -140 dBrn 
+18 dBm to -140 dBm 
+16 dBm to -140 dBm 

0.1 dB 

+1.0 dB 

<?0.75 dB 

0 o 83 7 - 1  o - 
0 0 0 00  00000 0 0 0 0  

0 0 00  00000 

0 0  BB BBBBB 0 :a 

. . . . . . . . . . . . . . . . . . . . . . . .  EQUIPMENT: Measuring Receiver HP 8902A 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sensor Module HP 1 1 7 22A 

~iTF!; REF E X T  I NPUT MEASUR l NG 
RECE l VER 

HP 8642AlB 
SYNTHESIZED 

RF 
O U T P U T  

SIGNAL GENERATOR 
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Performance Tests 

PROCEDURE: 1. Be sure that the calibration numbers from the power sensor module 
have been entered into the measuring receiver and that the 

1 measuring receiver is zeroed and calibrated in R F  Power mode. 

2. RF Flatness 

Connect the instruments as shown in Figure 4-1. 

Set up the HP 8642 as follows: 

INSTRUMENT PRESET 
AMPLITUDE + 10.0 dBm 

Set up the measuring receiver as follows: 

INSTRUMENT PRESET 
MEASUREMENT MODERF POWER 
DISPLAY LOG (dBm) 

3. Set the R F  frequency of the HP 8642 and the measuring receiver to 
those listed in the following table. 

If the measuring receiver is an  HP 8902, refer to the HP 8902 Operating 
Information Pull-out Card. 

8642 FREQ, 
Measuring 
Receiver 

Frequency 
(MHz) 

0.1 
0.3 
1 .o 
3.0 

10.0 
30.0 

100.0 
200.0 

300.0 
400.0 
500.0 
600.0 

700.0 
800.0 
900.0 

1000.0 

2000.0 

Results 
(dem) 
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4. In the readings taken above indentify the maximum (Pma,) and 
minimum (Pmin) power levels. Compute the worst case flatness error 
using the formula below. The value must be less than 0.75 dB. 

5. HET Band Level Accuracy 

On the HP 8642 key in SPCL 8  to  enable the HET Band. Change the 
measuring receiver display to linear. Set the HP 8642  and measuring 
receiver to 0.1 MHz. Set the HP 8642 to the amplitude levels given 
in the table below and verify that  the readings are within the given 
limits. 

6. Level Accuracy. 

Band 

H ET 

On the HP 8642 key in SPCL 0 to disable the HET band. Set the HP 
8642 and the measuring receiver to the values given in the table 
below. At all 0 dBm amplitude settings, change measuring receiver 
measurement mode to Tuned RF, and on the HP 8642  key in INCR 
SET, 10 dBm. This will enable the step function to be used (see 
Operating Fundamentals). Also, if measuring receiver is an  HP 
8902A, return to 0 dBm a t  the end of each band and store instrument 
configuration as instructed in notes 2 through 7. Verify that  the 
power readings on the measuring receiver are within the specified 
limits. 

8642 
AMPTD 
(dam) 
+I 8 
+9.9 
+ 5 

0 
-1 0 
-20 

Results (watts) 

Max. 

79.43E-03 
12.30E-03 
3.981 E-03 

1.259E-03 
125.9E-06 
12.59E-06 

Min. 

50.12E-03 
7.762E-03 
2.51 0E-03 

794.3E-06 
79.43E-06 
7.943E-06 

Actual 



Model 8642A/B 

PERFORMANCE TESTS 

Performance Tests 

Band 

1 

1 

3 

3 

I On the 

2. 30n the HP 8902A Measuring Receiver, press blue SHIFT. STORE, followed by the numeric key indicated by the note number. 

HP 
AMPTD 
(dBm) 

+20 
+9.9 
+5 

0' 

-1 0 
-20 
-30 
-40' 

-50 
-60 
-70 
-80' 

-90 
-1 00 
-110 
-1 20 

-127 

02 

+20 
+9.9 
+5 

0' 

-10 
-20 
-30 
-40' 

-50 
-60 
-70 
-80' 

-90 
-1 00 
-110 
-1 20 

-1 27 

o3 
HP 8902A 

8642 FREQ 
(MHz) 

3 
3 
3 

3 

3 
3 
3 
3 

3 
3 
3 
3 

3 
3 
3 
3 

3 

3 

10 
10 
10 

10 

10 
10 
10 
10 

10 
10 
10 
10 

10 
10 
10 
10 

10 

10 

Measuring Receiver 

Measuring 
Receiver 

(MHz) 
3 
3 
3 

3 

3 
3 
3 
3 

3 
3 
3 
3 

3 
3 
3 
3 

3 

3 

10 
10 
10 

10 

10 
10 
10 
10 

10 
10 
10 
10 

10 
10 
10 
10 

10 

10 

press CALIBRATE 

Measurine 
Receiver 

Mode 

RF POWER 
RF POWER 
RF POWER 

TUNED RF 

TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 

TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 

TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 

TUNED RF 

TUNED RF 

RF POWER 
RF POWER 
RF POWER 

TUNED RF 

TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 

TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 

TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 

TUNED RF 

TUNED RF 

before continuing 

Min. 

79.43E-03 
7.762E-03 
2.510E-03 

0.794E--06 

79.43E-06 
7.943E-06 
794.3E-09 
79.43E-09 

7.943E-09 
794.3E-12 
79.43E-12 
7.943E-12 

794.3E-15 
79.43E-15 
7.943E-15 
794.3E-18 

158.5E-18 
-- 

79.43E-03 
7.762E-03 
2.510E-03 

794.3E-06 

79.43E-06 
7.943E-06 
794.3E-09 
79.43E-09 

7.943E-09 
794.3E-12 
79.43E-12 
7.943E-12 

794.3E-15 
79.43E-15 
7.943E-15 
794.3E-18 

158.5E-18 
-- 

test. 

Results (watts) 

Actual Max. 

125.9E-03 
12.30E-03 
3.981 E-03 

1.259E-03 

125.9E-06 
12.59E-06 
1.259E-06 
125.9E-09 

12.59E-09 
1.259E-09 
125.9E-12 
12.59E-12 

1.259E-12 
125.9E-15 
12.59E-15 
1.259E-15 

251.2E-18 
-- 

125.9E-03 
12.30E-03 
3.981 E-03 

1.259E-03 

125.9E-06 
12.59E-06 
1.259E-06 
125.9E-09 

12.59E-09 
1.259E-09 
125.9E-12 
12.59E-12 

1.259E-12 
125.9E-15 
12.59E-15 
1.259E-15 

251.2E-18 
-- 



Performance Tests 

PERFORMANCE TESTS 

Model 8642A/B 

Band 

6 

6 

8 

8 

I On the 

4. 50n the HP 8902A Measuring Receiver, press blue SHIFT. STORE, followed by the numeric key indicated by the note number. 

HP 86428 only. 

HP8642A only. 

8642 FREQ 
(MHz) 

100 
100 
100 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
l o o  

500 
500 
500 
500 

500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 

Measuring Receiver 

HP 8642 
AMPTD 
(dBm) 

+20 
+9.9 
+5 

0' 
-1 0 
-20 
-30 
-40' 

-50 
-60 
-70 
-80' 
-90 
-1 00 
-110 
-1 20 
-1 27 

o4 

+1g8 
+1 89 
+9.9 
+ 5 

0' 
-1 0 
-20 
-30 
-40' 
-50 
-60 
-70 
-80' 
-90 
-1 00 
-110 
-1 20 
-1 27 

o5 
HP 8902A 

Measuring 
Receiver 

Frequency 
(MHz) 
100 
100 
100 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
l o o  

500 
500 
500 
500 

500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 

press CALIBRATE 

~~~~~~i~~ 
Receiver 

Mode 

RF POWER 
RF POWER 
RF POWER 

TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 

RF POWER 
RF POWER 
RF POWER 
RF POWER 

TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 

before continuing 

Min. 

79.43E-03 
7.762E-03 
2.510E-03 

794.3E-06 
79.43E-06 
7.943E-06 
794.3E-09 
79.43E-09 
7.943E-09 
794.3E-12 
79.43E-12 
7.943E-12 
794.3E-15 
79.43E-15 
7.943E-15 
794.3E-18 
158.5E-18 
-- 

63.09E-03 
50.12E-03 
7.762E-03 
2.510E-03 

794.3E-06 
79.43E-06 
7.943E-06 
794.3E-09 
79.43E-09 
7.943E-09 
794.3E-12 
79.43E-12 
7.943E-12 
794.3E-15 
79.43E-15 
7.943E-15 
794.3E-18 
158.5E-18 
-- 

test. 

Results (watts) 

Actual Max. 

125.9E-03 
12.30E-03 
3.981 E-03 

1.259E-03 
125.9E-06 
12.59E-06 
1.259E-06 
125.9E-09 
12.59E-09 
1.259E-09 
125.9E-12 
12.59E-12 
1.259E-12 
125.9E-15 
12.59E-15 
1.259E-15 
251.2E-18 
-- 

100.OE-03 
79.43E-03 
12.30E-03 
3.981 E-03 

1.259E-03 
125.9E-06 
12.59E-06 
1.259E-06 
125.9E-09 
12.59E-09 
1.259E-09 
125.9E-12 
12.59E-12 
1.259E-12 
125.9E-15 
12.59E-15 
1.259E-15 
251.2E-18 
-- 
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Band 

9 

9 

1 08 

1 O8 

1 08 

On the 

6, 'on the 

HP 86428 Only. 

HP 8642A Only. 

Min. 

39.81E-03 
31.62E-03 
7.762E-03 
2.510E-03 

794.3E-06 
79.43E-06 
7.943E-06 
794.3E-09 
79.43E-09 
7.943E-09 
794.3E-12 
79.43E-12 
7.943E-12 
794.3E-15 
79.43E-15 
7.943E-15 
794.3E-18 
158.5E-18 
-- 

31.62E-03 

794.3E-06 
79.43E-06 
7.943E-06 
794.3E-09 
79.43E-09 
7.943E-09 
794.3E-12 
79.43E-12 
7.943E-12 
794.3E-15 
79.43E-15 
7.943E-15 
794.3E-18 
158.5E-18 
-- 

31.62E-03 
7.762E-03 
2.510E-03 
794.3E-06 
79.43E-06 
7.943E-06 

test. 

HP 8642 
AMPTD 
(dBm) 

+178 
+1 69 

+9.9 
+5 

0' 
-1 0 
-20 
-30 
-40' 
-50 
-60 
-70 
-80' 
-90 
-1 00 
-110 
-120 
-127 

O6 

+16 

0' 
-1 0 
-20 
-30 
-40' 
-50 
-60 
-70 
-80' 
-90 
-1 00 
-110 
-1 20 
-127 

0' 

+16 
+9.9 
+5 

0 
-1 0 
-20 

HP 8902A 

HP 8902A the numeric key indicated by the note number. 

Results (watts) 

Actual 

Measuring 
Receiver 

(MHz) 
1000 
1000 
1000 
1000 

1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 

1300 

1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 

2000 
2000 
2000 
2000 
2000 
2000 

press CALIBRATE 

press blue SHIFT. 

8642 FREQ 
(MHz) 

1000 
1000 
1000 
1000 

1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 

1300 

1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 

2000 
2000 
2000 
2000 
2000 
2000 

Measuring Receiver 

Measuring Receiver, 

Max. 

63.09E-03 
50.1 2E-03 
12.30E-03 
3.981 E-03 

1.259E-03 
125.9E-06 
12.59E-06 
1.259E-06 
125.9E-09 
12.59E-09 
1.259E-09 
125.9E-12 
12.59E-12 
1.259E-12 
125.9E-15 
12.59E-15 
1.259E-15 
251.2E-18 
-- 

50.1 2E-03 

1.259E-03 
125.9E-06 
12.59E-06 
1.259E-06 
125.9E-09 
12.59E-09 
1.259E-09 
125.9E-12 
12.59E-12 
1.259E-12 
125.9E-15 
12.59E-15 
1.259E-15 
251.2E-18 
-- 

50.1 2E-03 
12.30E-03 
3.981 E-03 
1.259E-03 
125.9E-06 
12.59E-06 

Measuring 
Receiver 

Mode 

RF POWER 
RF POWER 
RF POWER 
RF POWER 

TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 

RF POWER 

TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 
TUNED RF 

RF POWER 
RF POWER 
RF POWER 
RF POWER 
RF POWER 
RF POWER 

before continuing 

STORE, followed by 
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4-6. HARMONICS TESTS 

SPECIFICATION: 

DESCRIPTION: The HP 8642's frequency is set to values where harmonic performance 
problems are most likely to be observed. The measuring receiver is used to 
measure the power level a t  the harmonic or sub-harmonic frequency. To do 
this, the measuring receiver must have been calibrated over the full power 
measurement range a t  that  frequency. Doing the Level Accuracy 
Performance Test automatically does this. 

Conditions 

1+16 dBm 
1+10 dBm, band 10 
1+10 dBm, band HET-9 

band HET-9 
band1 0 

Electrical Characteristics 

Harmonics 

Sub-harmonics 

For troubleshooting purposes or characterization of other RF frequencies, a 
spectrum analyzer may be used. 

Performance Limits 

-20 dBc 
-25 dBc 
-30 dBc 

none 
-45 dBc 

MEASUR l NQ 
RECE l VER 

HP 8 6 4 2 A l B  
SYNTHESIZED 
SIGNAL QENERATOR 

Figure 4-2.  Harmonics T e s t  Se tup  

EQUIPMENT: Measuring Receivt,r . . . . . . . . . . . . . . . . . . .  HP 8902A 
Sensor Module . . . . . . . . . . . . . . . . . . . . . . . .  HP1 1722A 

PROCEDURE: la .  Setup 

Connect the instruments as shown in Figure 4-2. Preset the 
instruments. Set the measuring receiver to tuned RF Level mode. If 
the Level Accuracy Performance Test has just been done with the 
same measuring receiver then continue with step 2. If Level 
Accuracy has not yet been done or you have changed measuring 
receivers then calibration is required. In this case, complete step Ib 
before continuing with step 2. 
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1 b. Calibration 

Perform the Level Accuracy Performance Test a t  the following 
frequencies: 3, 10, 100, 500, 1000 (and 1300 MHz for 8642B), and 
levels: 0, -40, -80 dBm. (If the measuring receiver is an HP 8902, 
store calibration values when instructed by notes 2-7 in 4-5 tables.) 

Set the HP 8642 amplitude and frequency to the values in the 
following table. Set the measuring receiver to the frequencies in the 
third column. Verify the level is below the specified minimum. 

*, 3. b n  the HP 8902A Measuring Receiver, press blue SHIFT. RECALL, followed by the 
numeric key indicated by this note. 

Harmonic/ 
Sub-Harmonic 

(MHz) 
3.02 
3.02 

500.05 
500.0 

1 O00.O6 
1000.0 
1000.0 

HP 8642 
AMPTD 
(dBm) 
+14.0 
f14.0 
+14.0 
$14.0 

+10.0 
+14.0 
+14.0 

Results HP 8642 
FREQ 
(MHz) 
1.000000 
1.500000 

166.666667 
250.000000 

2000.000000 
500.000000 
333.333333 

Min. 

25.12E-06 
25.1 2E-06 
25.1 2E-06 
25.1 2E-06 

31 6.2E-09 
25.12E-06 
25.1 2E-06 

Actual 
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4-7. PULSE ON/OFF RATIO TEST 

SPECIFICATION: 

DESCRIPTION: Pulse On/Off Ratio is measured by using the measuring receiver to measure 
the power output of the HP 8642 without modulation and in Pulse mode 
with no modulating signal. The ratio is measured a t  worst case frequencies 
for the HP 8642. 

Electrical Characteristics 

On/Off Ratio 

MEASUR 1 NG 
RECE 1 VER 

HP 8 6 4 2 A l B  RF 
SYNTHESIZED 

l NPUT 

SIGNAL GENERATOR - 

Figure 4-3. Pulse Test Setup 

Performance Limits 

>30 dB 
>45 dB 

. . . . . . . . . . . . . . . . . . .  EQUIPMENT: Measuring Receiver HP 8902A 
. . . . . . . . . . . . . . . . . . . . . . . . .  Sensor Module HP 1 1722A 

Conditions 

band HET-9 
band 10 

PROCEDURE: la. Setup 

Connect the instruments as shown in Figure 4-3. Preset the 
instruments. Set the measuring receiver to tuned RF Level mode. If 
the Level Accuracy Performance Test has just been done with the 
same measuring receiver then continue with step 2. If Level 
Accuracy has not yet been done or you have changed measuring 
receivers then calibration is required. In this case, complete step l b  
before continuing with step 2. 
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1 b. Calibration 

Perform the Level Accuracy Performance Test a t  1000 MHz (also use 
1300 MHz for 8642B), and 0, -40, -80 dBm. (If the measuring 
receiver is an HP 8902, store ~~alibration values when instructed by 
notes 2-7 in 4-5 tables.) 

2. On/Off Ratio 

On the HP 86 4 2 key in AMPTD + 1 0 dBm, SHIFT, PULSE, ON/OFF, 
EXT DC. This will put the HP 8642 in pulse modulation mode with 
the modulation waveform in its off state. Put the measuring receiver 
in Tuned RF Level Mode. Set the HP 8642 and measuring receiver 
frequency to the values listed in the table below. Verify the readings 
are lower than the specified maximum. 

R F 
Frequency 

(MHz) 
1 000.06 

1300.07 

70n the HP 8902A Measuring Receiver, press blue SHIFT. RECALL. 
followed by the numeric key indicated by this note. 

Results 

Actual Max. 

10.00E-6 W 
316.2E-9 W 
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4-8. RESIDUALS TESTS 

SPECIFICATION: 

DESCRIPTION: Residuals are demodulated by the measuring receiver using either AM or 
FM mode. FM Residual levels are measured in areas where the measuring 
receiver can resolve the measured performance of the HP 8642 under test 
(in a 0.3 - 3 kHz Bandwidth). If the HP 8642 has been repaired, the 
OPTIONAL RESIDUAL FM TEST (4-IS), should be performed in addition 
to this test. Also, if the Residual FM Test fails, it  will be necessary to run 
4-1 8 a t  the test points given here in 4-8 to determine if the noise source is 
the measuring receiver LO or the HP 8642. 

10 MHz R E F  E X 1  
MEASUR l NQ 

ooooo se i@ii  0 : RECE l VER 

HP 8 6 4 2 A / B  
SYNTHESIZED 

OUTPUT l NPUT 

SIGNAL QENERATOR 

Conditions 

band 10 
band 9 
band 8 
band 1-7 
band HET 

band 10 
band 9 
band 8 
band 1-7 
band HET 

Electrical Characteristics 

Residual AM 
(0.3 to 3 kHz BW) 

Residual FM 
(0.3 to 3 kHz BW) 

Residual FM 
(0.05 to 15 kHz BW) 

Figure 4-4. Residuals Tes t  Se tup  

Performance Limits 

<0.01% AM rms 

<5.0 Hz rms 
<2.0 
<I .2 
<I .O 
<3.5 

<9.0 Hz rrns 
<5.0 
<2.0 
<1.2 
<5.0 

EQUIPMENT: Measuring Receiver ......................... HP89 02A 
Sensor Module . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 1 1 7 22A 
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PROCEDURE: 1. Setup 

Connect the equipment as shown in Figure 4-4. Preset the 
instruments. On the measuring receiver, enable the 300 Hz HP Filter 
and the 3 kH7 I,P Filter. 

2. Residual AM 

Put the measuring receiver in AM mode using the rms detector. Set 
the HP 8642 to the levels and frequencies in the following table and 
verify that the measuring rebeiver reading is less than the specified 
maximum. 

3. Residual FM 

8642 

tMPTY dBm 
18 
18 
18 
5 
5 
5 

Put the measuriIig receiver in FM mode and leave the rms detector 
enabled. Set the HP 8642 to  the levels and frequencies in the 
following table and verify that the measuring receiver reading is less 
than the specified maximum. 

'86428 only. 

8642 
FREQ 

1 MHz 
1 GHz 

1.3 GHzl 

1 MHz 
1 GHz 

1.3 GHzl 

8642 

yPTy dBm 
10 
10 
10 
10 

Results 

Actual 

8642 
FREQ 

250MHz 
0.5 GHz 
1 GHz 
1.3 GHz 

Max 

0.01 0% 
0.01 0% 
0.01 0% 
0.01 0% 
0.01 0% 
0.01 0% 

Results (kHz) 

' Actual 

- 

Max 

0.001 0 
0.001 2 
0.0020 
0.0050 
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4-9. AM, FM and PM TESTS 

SPECIFICATION: 

Electrical Characteristics 

AMPLITUDE MODULATION 

Depth 

Resolution 

Incidental PM 

Indicator Accuracy 
(1 kHz rate, up to 90% AM) 

AM Distortion at 1 kHz rate 

FREQUENCY MODULATION 

3 dB Bandwidth 
Internal 
External ac 
External dc 

Maximum Peak Deviation 
(ac coupled 
and internal) 

Performance Limits 

0 to 99.9% 

0.1% 

0.20 radians peak 

2(3.5% of reading +l0/o AM) 

+(5% of setting +1% AM) 

8642A 
Bands 1-8 Band 9, HET 
<I % <2% 
<2% < 4 O/o 

<4% <6% 

86428 
Bands 1-9 Band 10, HET 

< 1 O/o <2% 
<2% <4% 
< 4 O/O < 6 '10 

dc to >200 kHz 
<20 Hz to >200 kHz 
20 Hz to 100 kHz 

The smaller of: 
3 MHz or f,,, x 2160 
1.5 MHz or f,,, x 1080 
750 kHz or f,,, x 540 
375 kHz or f,,, x 270 
187 kHz or f,,, x 135 
93.8 kHz or f,,, x 67.5 
46.9 kHz or f,,, x 33.75 
23.4 kHz or f,,, x 16.88 
11.7 kHz or f,,, x 8.44 
93.8 kHz or f,,, x 67.9 

Conditions 

Level 1+10 

1 kHz Rate 30% AM 

8642A Bands 1-8, HET; 
86428 Bands 1-9, HET 

8642A Band 9, 
8642B Band 10 

0 to 30% AM 
30 to 70% AM 
70 to 90% AM 

0 to 30% AM 
30 to 70% AM 
70 to 90% AM 

band 10 
9, HET 
8 
7 
6 
5, 1 
4 
3 
2 
1 
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Conditions 

band 10 
9, HET 
8 
7 
6 
5, 1 
4 
3 
2 
1 
H ET 

20 kHz deviation, 1 kHz 
rate, >400 kHz carrier 

111 5 max dc coupled deviation 
112 max dc coupled deviation 
max dc coupled deviation 

internal and ac 
dc 
dc, band 10 

band 10 
9, HET 
8 
7 
6 
5, 1 
4 
3 
2 

Electrical Characteristics 

FREQUENCY MODULATION 
(Cont'd) 

Maximum Peak Deviation 
(dc coupled) 

Indicator Accuracy 
(Rates 5100 KHz) 

FM Resolution 

Incidental AM 
(1 kHz rate) 

FM Distortion 
(Rates 20 Hz to 100 kHz) 

Frequency Offset 

PHASE MODULATION 

Maximum Peak Deviation 

Indicator Accuracy 
(1 kHz rate) 

Resolution 

Distortion (1 kHz rate) 

3 dB Bandwidth 
int, ext ac 
ext dc 

Performance Limits 

3 MHz 
1.5 MHz 
750 kHz 
375 kHz 
187 kHz 
93.8 kHz 
46.9 kHz 
23.4 kHz 
11.7 kHz 
93.8 kHz 
1.5 MHz 

+(5% of reading +10 Hz) 

The larger of: 
0.7% of setting or 
0.0004°/0 of max deviation 

0.25% 

0.4% 
2.0% 
4.0% 

None 
<500 Hz 
<1 kHz 

200 radians 
100 radians 
50 radians 
25 radians 
12.5 radians 
6.25 radians 
3.13 radians 
1.56 radians 
0.78 radians 

~ ( 5 %  of setting +.09 rad) 

The larger of: 
0.75% of setting or 
0.0004% of max deviation 

<0.4% 

20 Hz to 15 kHz 
dc to 15 kHz 
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DESCRIPTION All AM, FM and PM specifications are checked on a measuring receiver. 
Distortion is checked by selecting the modulation mode and audio distortion 
mode. 

REF EXT 
I NPUT MEASUR l NO 

0 0 000 
RECE l VER 

HP 8 6 4 2 A / B  
SYNTHESIZED 

OUTPUT l NPUT 

SIGNAL GENERATOR 
SENSOR 
MODULE 

Figure 4 - 5 .  A M ,  F M ,  and PM T e s t  S e t u p  

EQUIPMENT: Measuring Receiver ................... HP 8 9 02A 
Sensor Module . . . . . . . . . . . . . . . . . . . . . . . . .  HP 1 1722A 

PROCEDURE: Setup 

1. Connect the instruments as shown in Figure 4-5 preset the 
instruments. Set the 8642's output amplitude to +10.0 dBm. Set 
the measuring receiver as follows: 

MEASUREMENT MODE: AM 
DETECTOR: PEAK+ 
HP FILTER: 300 HZ 
LP FILTER: 1 5  kHz 
FM DE-EMPHASIS: OFF 

2. AM Indicator Accuracy 

Set the HP 8642 AM to 90%. Set the I-IP 8642  frequency to the 
values in the table below, and verify that  the measuring receiver 
readings are within the specified limits. 

HP 8642 
FRE"oh) 
(MHz) 
0.1 5 
5.00 
1050' 
13002 

'HP 8642A Only. 
=HP 86428 Only. 

AM 

90 
90 
90 
90 

Results 

Max. 

94.2% 
94.2% 
95.5% 
95.5% 

Min. 

85.8% 
85.8% 
84.5% 
84.5% 

Actual 
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3. Incidental PM 

Set the HP 8642 AM to 30%. Set the measuring receiver to PM mode 
and leave the 300 Hz HP filter and 15 kHz LP filter enabled. Set the 
HP 8642 RF Frequency to the values listed in the table below and 
verify that the measuring receiver readings are within the specified 
limits. 

1300.0 0.20 rad 

4. AM Distortion 

Set the measuring receiver back to AM then to audio distortion mode. 
Set the HP 8642 RF frequency and AM depth to the values listed in 
the table below and verify that the measuring receiver readings are 
within the specified limits. 

HP 8642 
FREQ 
(MHz) 
0.15 
0.15 
0.15 
10501 

Results 

Actual Max. 

1 .O% 
2.0% 
4.0% 
2.0% 

4.0% 
6.0% 
2.0% 
4.0% 

6.0% 
1 .O% 
2.0% 
4.0% 

HP 8642A only. 
2HP 86428 only. 
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5. PM Indicated Accuracy and Distortion 

Set the measuring receiver to PM mode with the 300 Hz HP filter 
and the 15 kHz LP filter selected. Turn off the HP 8642 AM. Set 
the RF frequency and PM deviation to the first values in the table 
below. Verify that the measuring receiver reading for phase 
deviation is within the specified limits. Set the measuring receiver to 
distortion mode and verify that the distortion reading does not exceed 
maximum. Repeat phase deviation and distortion tests for the 
remaining HP 8642 settings. 

6. DC FM Center Frequency 

FREQ 
(MHz) 

8.00 
1050 
0.15 

Preset the instruments. On the HP 8642 key in AMPT + I 0  dB, FM, 
180 kHz, EXT DC. On the measuring receiver, enable 10 Hz 
resolution l. Verify the reading is within the specified limits. 

Results 

(MHz) Min. Actual 

100.00050 MHz 

P M  
(rad.) 

0.781 
100.0 
100.0 

If the measuring receiver is an HP 8902, key in 7.1 SPCL. 

- 

Results 

, 
P M  

Min. Actual Max. 

0.651 0.909 rad 
94.9 105.1 rad 
94.9 105.1 rad 

Distortion 

Actual 

- 
- 

Max. 

0.4% 
0.4O/0 
0.4% 
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7. FM Indicated Accuracy 

Preset instruments. Set the HP 8642 amplitude to + 10 dBm. Set the 
measuring receiver to FM mode with all filters off. Set the HP 8642 
modulation frequency, RF frequency, and FM deviation to the 
values given in the table below and verify that  the FM deviation 
readings on the measuring receiver are within the specified limits. 

8. Incidental AM 

FREQ 
(kHz) 
0.02 
100 
100 
100 
100 

10 
10 
10 
10 

'Set the HP 8642 frequency to 400.0 kHz, and turn off the FM. Set 
the measuring receiver to AM mode with 300 Hz high pass filter, 1 5  
kHz low pass filter, and the PEAK + detector selected. The measuring 
receiver's reading must be less than .20%. If the reading is too high, 
i t  means the residual AM of the measuring receiver (or possibly of 
the HP 8642) is too high to make the incidental AM measurement. 
Determine the cause of the high residual AM before proceeding. If 
the reading is less than .20%, set the HP 8642 to FM to 20 kHz 
deviation and modulation frequency to 1 kHz. Set the HP 8642 
frequency to the settings in the table below and verify that the 
measuring receiver readings are less than the specified maximum. 

Results 

100.0 0.20% 

1300.0 0.20% 

FREQ 
(MHz) 

8 
1050 

256 
256 
256 

8 
8 
8 
4 

F M  
(kHz) 

1.35 
100.0 

25.0 
187.0 
375.0 

0.781 
5.85 
11.7 
93.8 

Results 

' Mi". 

1.28 kHz 
95.0 kHz 
23.7 kHz 

177.6 kHz 
356.2 kHz 

0.732 kHz 
5.55 kHz 
11 .1kHz  
89.1 kHz 

Actual FM Max. 

1.42 kHz 
105.0 kHz 

26.3 kHz 
196.4 kHz 
393.8 kHz 

0.830 kHz 
6.1 5 kHz 
12.3 kHz 
98.5 kHz 
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9. FM Distortion (1 kHz) 

Preset the instruments. Set the measuring receiver to FM mode and 
audio distortion mode. Turn off all audio Filters. Set the HP 8642 
amplitude to + I  0 dBm. Set the HP 8642  RF frequency and FM 
deviation to the values listed in  the table below. Verify that  the 
measuring receiver readings are less than the specified maximum. 

FREQ 
(MHz) 

1050 
256 
4 

F M  
(kHz) 

72.0 
135.0 
67.5 

Results 

Actual Distortion Max. 

0.4% 
2 .OO/o 
4.0% 
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4-10. EXTENDED EM DISTORTION TEST 

SPECIFICATION: 

DESCRIPTION: All FM distortion specifications are checked by demodulating the signal 
with the measuring receiver. The modulation output of the measuring 
receiver is then fed into the input of an audio analyzer and measured. 

AUD I0 INPUT 
ANALYZER h 

Conditions 

1/15 max dc coupled deviation 
112 rnax dc coupled deviation 
rnax dc coupled deviation 

Electrical Characteristics 

FREQUENCY MODULATION 

FM Distortion 
(20 Hz to 100 kHz) 

MODULATION 
OUTPUT 

Performance Limits 

0.4% 
2.0% 
4.0% 

Figure 4-6. F M  Distortion Test Se fup  

0 o o o 
- 

u g uu DUOUU u u o D 

o o DDo BE ;;!!El 0 g e  

EQUIPMENT: Measuring Receiver .................. HP 8 9 02A 
Sensor Module ........................ HP 1 1 7 22A 
Audio Analyzer ....................... HP 8903A 

PROCEDURE: 1. Connect the instruments as shown in Figure 4-6 and apply power. 

Ai,ltj: REF EXT  - INPUT 

Set up HP 8642 as follows: 

MEASUR l NG 
RECE l VER 

INSTRUMENT PRESET 
AMPLITUDE: +10 dBm 
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Set up measuring receiver as follows: 

INSTRUMENT PRESET 
MEASUREMENT MODE: FM 
HP FILTER: ALL OFF 
LP FILTER: ALL OFF 
FM DE-EMPHASIS: OFF 

Set up audio analyzer as follows: 

INSTRUMENT PRESET 
MEASUREMENT MODE: DISTN 
HP/BPF FILTER: ALL OFF 
LP FILTER: ALL OFF 

2. FM Distortion Measurement 

Set the HP 8642 to the modulation frequency, RF frequency, and 
FM deviation given in the table below. Verify that the distortion 
readings on the audio analyzer are less than the specified maximums 
given in the table below. 

FM 
(kHz) 

1.35 
100.0 

25.0 
187.0 
375.0 

0.781 
5.85 
11.7 
93.8 

FREQ 
(kHz) 
0.02 
100 
100 
100 
100 

10 
10 
10 
10 

Results FREQ 
(MHz) 

8 
1050 

256 
256 
256 

8 
8 
8 
4 

Actual Distn Max. ' 

4.0% 
0.4% 
0.4% 
2.0% 
4.0% 

0.4% 
2.0% 
4.0% 
4.0% 
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4-1 1. INTERNAL MODULATION OSCILLATOR TESTS 

SPECIFICATION: 

DESCRIPTION: All Internal Modulation Oscillator specifications are checked by measuring 
the specified parameters on an audio analyzer. 

HP 8642A/B SYNTHESIZED 
SIGNAL GENERATOR 

Conditions 

600 ohm load 

within 1 second 

0.02-1 5.8 kHz 
>15.8 kHz 

Electrical Characteristics 

FREQUENCY 

Range 

Resolution 

Accuracy 

OUTPUT LEVEL 

Range 

Resolution 

Accuracy 

Distortion 
p0.5 volt peak) 

Output Impedance 

I 

FEEDTHROUGH 
TERMINATION 

Performance Limits 

20 Hz to 100 kHz 

1% of setting 

2% of setting 

0 to 3 volts peak 

4 mV 

+(4% off setting +15 mV) 

<0.02°/~ 
<0.15°/~ 

600 ohms +lo% 

Figure 4-7 .  Infernal Modulation Oscillator Test Setup 

EQUIPMENT: Audio Analyzer . . . . . . . . . . . . . . . . . . . . . . . . HP 8903A 
Feedthrough Termination, 600 ohm . . . HP 1 109 5A 
(a 600 ohm 1% resistor to ground 
can be substituted. Use HP part number 
0757-1100 or 0698-4015.) 
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PROCEDURE: Setup 

1. Connect the instruments as shown in Figure 4-7. Preset the HP 8642 
and audio analyzer. Set the audio analyzer filters off. 

2. Level Accuracy 

Set the HP 8642 modulation frequency and modulation output level 
to the values given in the table below. Verify that  the readings are 
within the specified limits. 

3. Frequency Accuracy 

MOD 
FREQ 

0.020 kHz* 
1.000 kHz* 
100.0 kHz 

0.020 kHz* 
1.000 kHz* 
100.0 kHz 

Set the HP 8642 modulation frequency to the values given in the 
table below and verify that the frequency indicated on the audio 
analyzer is within the specified limits. 

'Use the audio analyzer 30 kHz low pass filter at these points. 

MOD 
OUT 
~ e v e l  

50 rnV 
50 rnV 
50 rnV 

3.00V 
3.00V 
3.00V 

MOD 
FREQ 

20.0 Hz 
14.9 kHz 
15.1 kHz 
100.0 kHz 

Results - 
Min. 

46.6 rnV 
46.6 rnV 
46.6 rnV 

4.051V 
4.051V 
4.051V 

Results 

Actual 

Max. 

20.4 
15.20 
15.40 
102.0 

Min. 

19.6 
14.60 
14.80 
98.00 

Max. 

94.8 rnV 
94.8 rnV 
94.8 rnV 

4.433V 
4.433V 
4.433V 

Actual 
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4. Distortion 

Change the audio analyzer mode to  distortion. Set the HP 8642 
modulation frequency and modulation output level to the values 
given in the table below. Verify that  the readings are within the 
specified limits. 

5. Output Impedance 

MOD 
FREQ 

0.020 kHz 
15.80 kHz 
100.0 kHz 

0.020 kHz 
15.80 kHz 
100.0 kHz 

Set the HP 8642 MOD FREQ to  1 kHz. Set the audio analyzer to 
AC level and ratio. Termmale the HP 8642 MOD OUTPUT with the 
600 ohm, F16 4-7, feedthrough and re-connect the cable. Verify 
that the audio analyzer reading is within the specified limits. 

Results 

MOD 
OUT 
Level 

0.50V 
0.50V 
0.50V 

3.00V 
3.00V 
3.00V 

NOTE 

T o  compute the actual oufput impedance (2s): 

6*(100-Actual%) = Zs 

Results 

Actual Max. 

0.02% 
0.02% 
0.15% 

0.02% 
0.02°/~ 
0.15O/0 
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4-12, SWR TEST 

SPECIFICATION: 

DESCRIPTION: SWR measurement is divided into two parts: High Level SWR and Low 
Level SWR. 

In the High Level SWR Test, the HP 8642 frequency is set to the frequency 
of interest because the ALC loop output impedance is seen directly a t  the 
front panel RF output connector. This is the only frequency where the HP 
8642 output impedance is valid. In this test the maximum and minimum of 
the standing wave are measured directly on a measuring receiver. The SWR 
is computed from the ratio of these two values. 

Conditions 

<O dBm 
10 dBm 

Electrical Characteristics 

SWR 

In the Low Level SWR Test, the return loss is measured a t  each attenuator 
step for worst case frequencies. Return loss is measured by first measuring 
the power that will be applied to the HP 8642 RF Output. (This is done 
through the SWR bridge to calibrate out the loss of the bridge. Then the HP 
8642 is connected to the SWR bridge and the reflected power is measured. 
The difference between the two measurements is the return loss. Note: 
The HP 8642 i-requency is set so that it will not interfere with the 
measurement. 

Perlormance Limits 

<I  .5:1 
<2.0:1 

o o o y l o  1 0 M H z  REF EXT - OUTPUT 
0 0 0 0 00000 0 0 0 0  

MEASUR l NG 
0 0 01 00000 0 

00  ooo B BBBBB 0 o 0 RECE I VER 
- 
HP 8 6 4 2 A / B  8 RF RF 

5 :OUTPUT 
SYNTHESIZED l NPUT 

S IGNAL GENERATOR j 

SENSOR - 
MODULE 

SWR BRIDGE 
RF 
OUTPUT 

REFERENCE 
REF EXT S 1 GNAL 
INPUT GENERATOR 

Figure 4-8 .  SWR Test Setup 
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........................ EQUIPMENT: Measuring Receiver HP 8 902A 
Sensor Module .............................. HP 1 1 7 22A 
SWR Bridge ................................. Wiltron 60NFSO 
Type N Short ............................... HP 1 1 5 1 2A 

........................... Signal Generator HP 8642B 

PROCEDURE: 1. High Level SWR Setup 

Set up the measuring receiver as follows: 

INSTRUMENT PRESET 
MEASUREMENT MODE: RF POWER 
DISPLAY MODE: LOG 

Set up the Signal Generator as follows: 

INSTRUMENT PRESET 

Set up the HP 8642 as follows: 

INSTRUMENT PRESET 
AMPLITUDE INCREMENT 0.1 dB 

2a. Calibration 

Connect the instruments as shown in Figure 4-8 step 2a. Set the HP 
8642 and the Signal Generator to the frequency listed in the table 
below. Set the Signal Generator level to -80 dBm. Set the HP 8642 
level listed in the table below. Make a reading on the measuring 
receiver and record it in the table below (Step 2a Reading). Repeat 
this step for all frequencies in the table. 

2b. Connect the instruments as shown in Figure 4-8 step 2b. Set the 
Signal Generator level for 6 dB higher than the HP 8642 level. Make 
a reading of the signal level on the measuring receiver. Record this 
reading in the table below (Step 2b Reading). Repeat this step for all 
frequencies and levels in the table below. 

2c. Now compute the Sig Gen Level setting to be used in the SWR 
Measurement for each frequency in the table. 

Sig Gen Level = (Step 2a Reading) - (Step 2b Reading) + 6 + (HP 8642 level) 
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3a. Measurement 

Re-connect the instruments as shown in Figure 4-8 step 2a. Set the 
Signal Generator and HP 8642 frequency to the value listed in the 
table below. Set the Signal Generator level to the Sig Gen Level 
recorded in the table below. Set the HP8642 level to the values given 
in the table below. On the HP 8642 enable the phase increment 
mode (SHIFT SPCL 250) and use the knob to vary the phase. As the 
phase of the HP 8642 is varied the readings on the measuring 
receiver should change. Record the maximum and minimum readings 
on the measuring receiver display in the table below. 

3b. Subtract the Maximum from the Minimum reading in Step 3a and 
record the Result in the table below. Verify that  the actual result is 
less than the specified Maximum. 

NOTE 

Frequency 
(MHz) 

4.000 
4.000 
4.000 
4.000 

1000.000 
1000.000 
1000.000 
1000.000 

2000.000 
2000.000 
2000.000 
2000.000 

If actual SWR values are needed, compute SWR using 
the following formula: 

SWR= lO*(((max - min in dBm))/20) 

8642 
Level 
(dBm) 

10.0 
6.0 

-1.0 
-6.0 

10.0 
6.0 

-1 .O 
-6.0 

10.0 
6.0 

-1.0 
-6.0 

Step 2a 
Reading 

- 

- 
- 

- 
- 
- 

Step 2b 
Reading 

-- 

-- 
- 
- 

- 
- 
- 

Sig 
Gen 

Level 

- 

Step 3 
Readings 

Min 

--- 

Results 
(Max-Min) 

Max  Actual 

- 

- 

Maximum 

6.02 dB 
6.02 dB 
3.52 dB 
3.52 dB 

6.02 dB 
6.02 dB 
3.52 dB 
3.52 dB 

6.02 dB 
6.02 dB 
3.52 dB 
3.52 dB 
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4. Low Level SWR Setup 

Connect the instruments as shown in Figure 4-8 step 2b. 

Set the Signal Generator to: 

INSTRUMENT PRESET 
LEVEL: +16 dBm 
FREQUENCY: 4 MHz 

Set the HP 8642 to: 

INSTRUMENT PRESET 
FREQUENCY: 500 MHz 

Set up the measuring receiver as follows: 

INSTRUMENT PRESET 
MODE: RF POWER 
DISPLAY MODE: LOG 

5. Low Level SWR, Reference 

Set the Signal Generator and measuring receiver frequency to values 
listed in the table below. Set the HP 8642 to the levels listed in the 
table. Measure the "Ref." a t  all settings and record each reading 
under "Intermediate Readings, Ref." 

6. Low Level SWR, Reflection 

Connect the instruments as shown in Figure 4-8 step 2a. Put the 
measuring receiver in RF POWER mode. Set the Signal Generator 
and measuring receiver frequency to values listed in the table below. 
Set the HP 8642  to the levels listed in the table. Measure the 
reflected power a t  all settings and record each reading under 
"Intermediate Readings, Reflected" 

8642 Intermediate Results 

AMPTD Readings (Return Loss) 

(dBm) Ref. Reflected Actual Min. 

-14.0 14.0 dB 
-24.0 . 14.0 dB 
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7. Low Level SWR, Return Loss Calculation 

In each row in the preceding table compute the "Actual" return loss 
using the following formula: 

"Ref." - "Reflected" = "Actual" 

Verify that "Actual" is greater than the specified Min. 

NOTE 

I f  you wish to compute the actual SWR from the 
return loss at each frequency, you may use the 
following formula: 

1 + [10-'R"tu" L""I20' 

SWR = 
I 

1 - [ l o- (Re tu rn  Loea/20) I 
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4-13. SPURIOUS TEST 

SPECIFICATION: 

DESCRIPTION: The RF  output of the HP 8642 is viewed on a spectrum analyzer. The 
8642's frequency is set to values where spurious performance problems are 
most likely to  be observed. 

Electrical Characteristics 

Non harmonic spurious 

10 MHz EXTERNAL . 
0 0 0 l l o  OUTPUT REFERENCE 

SPECTRUM 
RF INPUT ANALYZER 

1 1 

HP 8 6 4 2 A / B  SYNTHESIZED 
SIGNAL GENERATOR 

Performance Limits 

100 dBc 
94 dBc 

Figure 4-9. Harmonics and Spurious Tes f  Setup 

EQUIPMENT: Spectrum Analyzer . . . . . . . . . . . . . . . . . . . HP 8 5 66A 

PROCEDURE: 1. Perform a center frequency calibration on the spectrum analyzer. 

2. Connect the instruments as shown in Figure 4-9. 

Conditions 

band HET-9 
band 10 

3. Set up the spectrum analyzer as follows: 

INSTRUMENT PRESET 
SPAN 0 kHz 
RESOLUTION BANDWIDTH 10 Hz 

4. Set up the HP 8642 as follows: 

INSTRUMENT PRESET 
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5. Set the 8642's frequency and amplitude to values listed in the 
following table. Set the Spectrum Analyzer's reference level and 
frequency to the values given in the following table. 

6. All spurious signals must be below the level stated in the table. 

NOTE 

In order to obtain maximum sensitivity, this test 
requires driving the input mixer of the spectrum 
analyzer above its optimum level. This could cause 
the generation of spurious signals in the spectrum 
analyzer. If a spurious signal is observed, change the 
8642's frequency. If the spurious disappears, it most 
likely is from the H P  8642. If the spurious moves 
with the 8642's signal, it is probably generated in the 
spectrum analyzer. 
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-- - - - - - - - - -- 

4-14. THIRD ORDER INTERMODULATION 

SPECIFICATION: 

DESCRIPTION: Intermodulation is checked by summing another Signal Generator and the 
HP 8642 into a spectrum analyzer. The intermodulation products are then 
measured on the spectrum analyzer. 

Electrical Characteristics 

Third Order Intermodulation 

0 0 0 1 1 0  

o 0-G RF R F SPECTRUM 
o o oo ooooo 0 OUTPUT l NPUT 

o o 88 8g888 0 o ANALYZER 

HP 8 6 4 2 A l B  
SYNTHESIZED 
SIGNAL GENERATOR POWER S P L I T T E R  

RF 
OUTPUT 

I I 

Performance Limits 

<-55 dBc. 

S  l GNAL I GENERATOR I 

Condilions 

+12 dBm, two generators 25 
kHz apart into a resistive 
combiner. 

Figure 4 -  10. Intermodulation Test Setup 

EQUIPMENT: Spectrum Analyzer . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 8 566B 
Power Splitter ............................... HP 1 1667A 
Signal Generator . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 8642B 
6 dB Pad ..................................... HP 849114 opt. 006 

PROCEDURE: 1. Connect the instruments as shown in Figure 4- 10. 

2. Set up the HP 8642 as follows: 

INSTRUMENT PRESET 
AMPLITUDE 
FREQ 

+ 1 2  dBm 
10.50 MHz 
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3. Set up the Signal Generator as follows: 

INSTRUMENT PRESET 
AMPLITUDE +18 dBm 
FREQ 1050.025 MHz 

4. Set up the spectrum analyzer as follows: 

INSTRUMENT PRESET 

5. Adjust the Signal Generator level until i t  is equal to the HP 8642 
level, using the spectrum analyzer as the measuring device. 

6. On the spectrum analyzer measure the signal a t  1049.975 MHz 
relative to the signal a t  1050.000 MHz. Verify that i t  is below the 
required level given below. 
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4-15. SSB PHASE NOISE TEST 

SPECIFICATION: 

DESCRIPTION: SSB phase noise is measured by mixing the RF output of the HP 8642 and 
its 10 MHz reference signal in a double balanced mixer to eliminate the 
carrier and translate the noise spectrum down to a low frequency where i t  
can be viewed on a high resolution spectrum analyzer. The 10 MHz 
reference output from the HP 8642's rear panel is used as the LO input for 
the mixer. The HP 8642's output is set to 10 MHz and is used as the RF  
input to the mixer. The output of the mixer is viewed on a spectrum 
analyzer at  20 kHz. 

Electrical Characteristics 

Residual SSB Phase 
Noise in 1 Hz 
Bandwidth 

Figure 4 -  11. SSB Phase Noise Test Setup 

OSCILLOSCOPE 

Conditions 

band 10 
9 
8 
7 

6 
5 
4 
3 

2 
1 

HET 

Performance Limits 

0 n c7 [__-- 10 MHz EXT 
OUTPUT REF 

0 0 = 00  00000 0 17 0 0 
n o om noooo 

SPECTRUM 
ANALYZER 

' 20 kHz Offset 

-125 dBc 
-134 dBc 
-137 dBc 
-141 dBc 

-144 dBc 
-145 dBc 
-146 dBc 
-147 dBc 

-148 dBc 
-137 dBc 
-125 dBc 

kHz Offset 

-134 dBc 
-143 dBc 
-144 dBc 
-144 dBc 

-145 dBc 
-145 dBc 
-147 dBc 
-148 dBc 

-149 dBc 
-138 dBc 
-137 dBc 

I N P U T  HP 8 6 4 2 A / B  
SYNTHES l ZED 
S l GNAL 
GENERATOR 

i NPUT 

I OUT 

1 MHz 
L PF 

I N  LOW-NOISE AMP 
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NOTE 

This test is a good overall check of the phase noise 
performance of the HP 8642. However, i f  it is 
necessary to check phase noise at a specific output 
frequency, perform test 4-16 or use an H P  Phase 
Noise Measurment System to verify the performance. 

EQUIPMENT: Mixer ............................ HP 10514A 
1 MHz Low Pass Filter .......... (See Figure 1 - 1) 
Low-Noise Amplifier . . . . . . . . . . . .  HP 08640-60506 
W/Power Supply HP 6 2 1 6A 

. . . . . . . . . . . . . . .  Spectrum Analyzer HP 8 S66A/B 
Oscilloscope . . . . . . . . . . . . . . . . . . . . . . . . .  HP 1 9 80B 

PROCEDURE: 1. Connect the instruments as shown in Figure 4-1 1. Preset the 
instruments. Insure that the spectrum analyzer center frequency 
calibration is accruate. 

2. O n t h e H P 8 6 4 2 , e n t e r S P C L 8 .  Se t theHP8642to10 .020MHzand  
- 50 dBm amplitude. 

3. Set up the Spectrum Analyzer as follows: 

VIDEO BW 1 Hz 
SWEEP TIME 5.0 sec 
ATTENUATION 0 dB 
RESOLUTION 10 Hz 
CENTER FREQ. 20 kHz 
SPAN 0 Hz 
REFERENCE LEVEL -50 dBm 

NOTE 

It may be necessary to fine tune the spectrum analyzer 
center frequency adjustment. The spectrum analyzer 
band width will be centered when the maximum signal 
level is obtained while tuning the center frequency 
adjustment. 

Record the level of the 20 kHz peak signal for later use. 
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5. Set the HP 8642 to 10.0 MHz then 0 dBm amplitude by incrementing 
the amplitude in 10 dB steps. 

Using the oscilloscope, verify that no large AC signal is 
present. I f  AC is present the mixer input signals are not 
at the same frequency and spectrum analyzer damage 
may result. 

6. On the HP 8642, enter SPCL 250. View the signal in the dc coupled 
mode on the oscilloscope. Use the HP 8642 knob to adjust the dc 
level on the oscilloscope as close to zero as possible. This sets the two 
input signals to the mixer in phase quadrature (90 degrees out of 
phase). 

7. View the trace and note the average noise level. 

8. The actual phase noise is calculated from the reading obtained in step 
6 by applying the following corrections: 

a. Subtract the reading from step 4 to convert the reading to 
units of dBc. 

b. Add -63.5 dB. (-50 dB for 8642 attenuator change, -10 dB 
for 1 Hz bandwidth normalization, -6 dB for single side band 
conversion, +2.5 dB to correct for the Log shaping and average 
detection.) 

9. Phase noise should be - 1 25 dB or lower. 
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4-16. SSB PHASE NOISE TEST (OPTIONAL) 

SPECIFICATION 

DESCRIPTION: This test is an  alternative to the test in paragraph 4- 15. This test should be 
performed only if i t  is necessary to check phase noise at  frequencies other 
than 1 0 MHz. 

Electrical Characteristics 

Residual SSB Phase 
Noise in 1 Hz 
Bandwidth 

An LO and a double-balanced mixer are used to translate the noise 
spectrum to a lower frequency so that it can be viewed on a high resolution 
spectrum analyzer. 

NOTE 

This test measures the total SSB phase noise of both 
8642s. Therefore, the LO must have SSB phase noise 
thaf is less than or equal to the specification for the 
H P  8642  under test. 

Conditions 

band 10 
9 
8 
7 

6 
5 
4 
3 

2 
1 

H ET 

Performance Limits 

20 kHz Offset 

-125 dBc 
-134 dBc 
-137 dBc 
-141 dBc 

-144 dBc 
-145 dBc 
-146 dBc 
-147 dBc 

-148 dBc 
-137 dBc 
-125 dBc 

kHz Offset 

-134 dBc 
-143 dBc 
-144 dBc 
-144 dBc 

-145 dBc 
-145 dBc 
-147 dBc 
-148 dBc 

-149 dBc 
-138 dBc 
-137 dBc 



Model 8 6 4 2A/B 

PERFORMANCE TESTS 

Performance Tests 

Figure 4 -  12.  SSB Phase Noise Test Setup (Optional) 

OSCILLOSCOPE 

EQUIPMENT: Mixer ............................... HP 10514A 
.......... 1 MHz Low Pass Filter (See Figure 1 - I) 

............ Low-Noise Amplifier HP 08640-60506 
W/Power Supply HP 6 2 1 6A 

................... Spectrum Analyzer HP 856619 
........................ Oscilloscope HP 1 9 8 0B 

LO ................................... HP 8642B 

SPECTRUM 
ANALYZER 

PROCEDURE: 1. Connect the instruments as shown in Figure 4- 12. On the LO, select 
external DC FM and 1 kHz FM deviation. Insure that the spectrum 
analyzer center frequency calibration is accurate. 

NOTE 

The following symbols are used in the procedure: 

l NPUT 

OUT 

0 0 0 1 1 0  

0 0  0 0 0  o 88888 0 o m  0 0  OUO 

fRF = the RF output frequency where SSB phase 
noise will be checked. 

l NPUT 

,%TpuT fl - MIXER 

foFF = the frequency o f f se t  from fRF where SSB 
phase noise will be checked. 

HP 8 6 4 2 A l B  
SYNTHESIZED 
SIGNAL GENERATOR FM INPUT 

S I GNAL - 
RF GENERATOR 2 

OUTPUT 

2. Set the LO'S frequency to fRF and the output level to +16 dBm. Set 
the HP 8642 under test to fRF + foFF and the output level to -50 
dBm. 

LOW-NOISE AMP 
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3. Set up the Spectrum Analyzer as follows: 

VIDEO BW 1 Hz 
SWEEP TIME 5.0 sec 
ATTENUATION 0 dB 
RESOLUTION 10 Hz 
CENTER FREQ. Fof f 
SPAN 0 Hz 
REFERENCE LEVEL -50 dBm 

4. Record the level of the Foff peak signal for later use. 

NOTE 

It may be necessary to fine tune the spectrum analyzer 
center frequency adjustment. The spectrum analyzer 
band width will be centered when the maximum signal 
level is obtained while tuning the center frequency 
adjustment. 

5. Set the HP 8642 to FRF then 0 dBm amplitude by incrementing the 
amplitude in 1 0 dB steps. 

Use the oscilloscope to verify that no large AC signal is 
present. If AC is present the mixer input signals are not 
at the same frequency and spectrum analyzer damage 
may result. 

6. On the HP 8642, enter SPCL 250. View the signal in the dc coupled 
mode on the oscilloscope. Use the HP 8642 knob to adjust the dc 
level on the oscilloscope as close to zero as possible. This sets the two 
input signals to the mixer in phase quadrature (90 degrees out of 
phase). 

7. View the trace and note the average noise level. 
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8. The actual phase noise is calculated from the reading obtained in step 
6 by applying the following corrections: 

a. Subtract the reading from step 4 to convert the reading to 
units of dBc. 

b. Add -63.5 dB. (-50 dB for 8642 attenuator change, -10 dB 
for 1 Hz bandwidth normalization, -6 dB for single side band 
conversion, +2.5 dB to correct for the Log shaping and average 
detection.) 
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4-17. EXTENDED PULSE TESTS 

SPECIFICATION: 

DESCRIPTION: All Pulse specifications are checked by measuring the specified parameters 
on an oscilloscope after the waveform has been demodulated by a spectrum 
analyzer. 

HP 8642AlB SYNTHESIZED 
SIGNAL GENERATOR 

Conditions 

band 10 

10% to 90% of final value 

Electrical Characteristics 

On/Off Ratio 

Rise/Fall Time 

Rate 

Pulse Width 

Trigger Level 

0 0 0 7 J o  

R F SPECTRUM 
ANALYZER 

Performance Limits 

>30 dB 
>45 dB 

<3.5 psec 

50 kHz maximum 

6 psec minimum 

1.5 volts nominal 

I C I 
AMIPULSE V IDEO OUTPUT 
l NPUT 

OUTPUT 

I I I I 1 
CHANNEL 8 

FUNCT l ON I GENERATOR 1 '-1 OSCl LLOSCOPE I 
Figure 4 -  13. Pulse Tes t  Setup 

EQUIPMENT: Oscilloscope ........................ HP 1 9 8 0B 
Function Generator ................ HP 8 1 16A 
Spectrum Analyzer ................. HP 8566A/B 
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PROCEDURE: 1. Connect the instruments as shown in Figure 4-1 3. 

Set up the oscilloscope as follows: 

Channel A scale: 1 .OO volt/div 
Channel B scale: 1 0. Ox 1 0"- 3 volt/div 
Channel A coupling: DC 
Channel B coupling: DC 
Sweep Time: 1.0 usec sec/div 

Set up the function generator as follows: 

Function: 
Frequency: 
Amplitude: 
Amplitude Offset: 
Pulse Width: 

Set up the spectrum analyzer as follows: 

Center Frequency: 
Resolution BW: 
Frequency Span: 
Reference Level: 
Vertical Scale: 

Pulse 
50 kHz 

1 volt (peak) 
1 volt 
6 usec 

1000 MHz 
3 MHz 

0 Hz 
+20 dBm 

Linear 

2. Rise/Fall Time 

Set the HP 8642 RF frequency to 1000 MHz, amplitude to +13 dBm 
and turn on external dc pulse modulation. The spectrum analyzer 
trace should cover the display form the bottm of the CRT nearly to 
the top. On the Oscilloscope, verify that the recovered modulation 
pulse on channel B rises from 10% of the final value to 90% of the 
final value within 3.5 usec. Record the reading below. 

Rise Time: 
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3. On/Off Ratio 

Set the spectrum analyzer scale to 10 dB/division. There should be a 
broad trace that covers the top half of the screen. The top of the 
trace is the pulse on amplitude and the bottom is the pulse off 
amplitude; determine the difference in level and verify that the value 
is within the specified limits given in the table below. 

Results 
Frequency 

(MHZ) Min. Actual 
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4-18. OPTIONAL RESIDUAL FM TEST 

SPECIFICATION: 

DESCRIPTION: The 4- 8. Residuals Test gives 99% confidence that the HP 8642 is passing 
all its Residual FM specifications. However, if a measurement bandwidth of 
50 Hz to 15 kHz is required, an external LO must be provided (an 8902A 
measuring receiver must be equipped with option 003 to allow this). The 
LO must have residual FM lower than or equal to the HP 8642. 

- 
Electrical Characteristics 

Residual FM 
(0.3 to 3 kHz BW) 

Residual FM 
(0.05 to 15 kHz BW) 

S IGNAL I GENERATOR 

E X T .  L . O .  
l NPUT 

I I I 1 

Performance Limits 

<5 Hz rms 
<2 
<1.2 
< 1 
<3.5 

<9.0 Hz rrns 
<5.0 
<2.0 
<1.2 
<5.0 

MEASUR l NG 
RECE l VER 

Conditions 

band 10 
band 9 
band 8 
band 1-7 
band HET 

band 10 
band 9 
band 8 
band 1-7 
band HET 

.I 

L I I 

HP . 8 6 4 2 A / B  R F RF 

SYNTHESIZED l NPUT 

SIGNAL GENERATOR 

Figure 4 - 17. Residual Test Setup 

EQUIPMENT: Measuring Receiver ...................... HP 89 02A opt 00 3 
Sensor Module ............................ HP 1 1 7 22A 
LO ........................................ HP 8662A 
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PROCEDURE: 1. Setup 

Connect the equipment as shown in Figure 4- 17. Preset instruments. 

2. Residual FM 

Put the measuring receiver in FM mode using the RMS detector and 
enable the 50 Hz HP Filter and the 15 kHz LP Filter. Set the HP 
8642 under test to AMPTD 10 dBm and frequencies in the following 
table. Set the measuring receiver to 500 MHz. Set the external LO to 
1.5 MHz higher than the HP 8642 under test. Verify that the 
measuring receiver reading is less than the specified maximum. 

8642 

(dBm) 
10 
10 
10 
10 
10 

8642 
FREQ 

10MHz 
250 MHz 
0.5 GHz 
1 GHz 
2GHz 

Results (kHz) 

Actual Max 

0.001 2 
0.001 2 
0.0020 
0.0050 
0.0090 
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4-19. INTERNAL TIME BASE AGING RATE TEST 

NOTE 

This test should not be performed unless Option 001 
is installed. 

DESCRIPTION: The reference signal from the HP 8642 ( 1 0 MHz OUTPUT) is connected to 
the oscilloscope's vertical input. A frequency standard (with long-term 
stability greater than 1 x 10-I O) is connected to the trigger input. The time 
required for a specific phase change is measured immediately and after a 
period of time. The aging rate is inversely proportional to the absolute 
value of the difference in the measured times. 

SPECIFICATION: 

Electrical Charatteristics 

Aging Rate 
(Option 001 only) 

Figure 4 -  18. Internal Time Base Aging Rate Test Setup 

1 0 M H z  

0- 

EQUIPMENT: Frequency Standard .................. HP 506 5A 
Oscilloscope ........................... HP 1 7 40A 

Performance Limits 

1 X 10-g/day 

Conditions 

After eight day warm-up 
(typically 24 hrs in normal 
operating environment) 

omo 
0 0 o on ooooo 0 0 0 0 

o o on ooooo 
0 0  ,,O 88 8888E 0 o 

HP 8642AlB VERT I C A L  
SYNTHESIZED l NPUT 

SIGNAL GENERATOR 

OSCILLOSCOPE FREQUENCY 
STANDARD 

TRI GGE R OUTPUT 
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NOTE 

Be sure the H P  8 6 4 2  has had I 0  days to warm up 
before beginning the test. I f  the H P  8642 was 
disconnected from the power line for less than 24 
hours, only a 24  hour warm-up is needed. 

PROCEDURE: 1. Set the rear panel REFERENCE switch to INT. 

2. Connect the instruments shown in Figure 4- 1 8. 

3. Adjust the oscilloscope's controls for a stable display of the 10 MHz 
output. 

4. Measure the time required for a phase change of 360 degrees. Record 
the time (T 1) in seconds. 

5. Wait for a period of time (from 3 to 24 hours) and re-measure the 
phase change time (T2). Record the period of time betwen 
measurements (T3) in hours. 

6. Calculate the aging rate from the following equation: 

1 cycle Aging Rate = ( ) (+ - L) (+) T2 

where: 1 cycle = the phase change reference for the time 
measurement (in this case 360 degrees) 

f = 8642's reference output frequency ( 1  0 MHz) 

T = specified time for aging rate (24h) 

TI = initial time measurement(s) for a 360 degree (1 cycle) change 

T2 = final time measurement(s) for a 360 degree ( 1  cycle) change 

T3 = time between measurement (h) 
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for example: 

if: T1 = 351s 
T2 = 349s 
T3 = 3h 

then: 

1 cycle 
Aging Rate = ( 10 MHz ) ( 3 i l s  

- 
349s 

7. Record the aging rate. 

Aging Rate 5 x 10-1 0/day 

NOTE 

I f  the absolute frequencies of the frequency standard 
and the H P  8642's reference oscillator are extremely 
close, the measurement time in steps 4 and 5 (TI and 
T2)  can be reduced by measuring the time required 
for a phase change of something less than 360 
degrees. Change I cycle in the formula (e.g., I80 
degrees = 1 /2  cycle, 90 degrees = 1 / 4  cycle). 

8. If the rate aging is not within the required tolerance, check the power 
supplies before replacing A8A3. Be sure sufficient warm-up time has 
been allowed (may require up to 10 days). 
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5-1. ADJUSTMENTS 
If a repair is done by the "Module Exchange" method, no adjustment of the H P  8642 o r  the exchange 
module is necessary. If a component level repair is performed on  a module, it will be necessary t o  
d o  its Manual Adjustments and/or Auto-Adjust Procedures to  ensure its 1/0 spec's. 

Due t o  the modular nature of the HP 8642, the adjustment of  a module will not effect other modules 
in the instrument. After the repair of a module, it is only necessary t o  adjust that module. Therefore, 
the adjustn~ents have been integrated into the Troitbleshooting Information in Section 8. 

For  example: After two years of operation you find that AM distortion performance is a t  the extreme 
limits given in Table 1-1. After using Module Substitution (see On-Site Service Manual) t o  isolate the 
problem t o  A13, yo11 turn t o  the A13 tab in Section 8. You perform the AM Distortion Adjustment 
followed by the A13 Auto-Adjust Routine. The  AM distortion performance is now returned t o  
nominal. 

5-2. AUTO-ADJUST ROUTINES 

Description: 
In the service documentation for the HP 8642 there will be references t o  Self-Cal, Self-Calibration, 
and Auto-Adjust. These three terms refer to  the same firmware routines built into the H P  8642 
that are used t o  regenerate module correction data (sometimes refered t o  as Cal Data). The  Cal 
Data is stored in EEPROM on the A3 board and is used t o  control the modules during instrument 
operation. A back-up copy of  the Cal Data is stored in EEPROM o n  the A20 board,which is located 
under MP 65 on  the rear panel. 

The  Auto-Adjust routines control external measurement equipment via HP-IB for the pilrpose of 
regenerating A2, A6, A 11, A 12. A 13, and A 14 module correction data, after a component level 
repair of the module. External measurement ecli~ipment required includes; a voltmeter, printer, and 
H P  8902A. In some cases an H P  8901B may be substituted for the HP 8902A. The  printer must 
have HP-IB capability (such as an HP  2225A). The voltmeter must also have HP-IB capability; an  
HP 3478, HP 3455 or  HP 3456 are some voltmeters that can be used. A list of equipment needed 
for each Auto-Adjust Routine is given in Table 5-1. At H P  8642 power up, default HP-IB addresses 
are assi~med (see Table 5-2.) If the HP-IB addresses of the external equipment are different from 
the default values, use the service special fi~nctions given in Table 5-2 t o  re-define the addresses the 
HP 8642 will use. 

Tah/cl 5-2. Chntt,qirt,y /hrl I)c;/21ltlt HP-111 A ckl/re,st:s. 
("XY = Ncw f wo digit HP-IB addrs5.s.) 

Module 
A2 
A6 
A1 1 
A1 2 
A1 3 
A1 4 

HP-IB Printer 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Instrument 

Printer 
HP 89OlA/B, HP 8902A 
DVM 

HP-IB DVM 

Yes 
Yes 
Yes 
Yes 
Yes 
N o 

Default 
HP-16 Address 

01 
14 
23 

HP 8902A 
N o 

Yes or HP 8901A/B 
Yes 

Yes or HP 8901A/B 
Yes 
Yes 

Service Special Function 
Key Sequence 

81 XX Hz 
82 XX Hz 
83 XX Hz 



Model 8642AIB Adjustments 

How All Auto-Adjust Procedures Begin 
At the beginning of  each Auto-Adjust routine yo11 are requested to  enter data. The  Module Tabs 
in Section 8 contain the Auto-Adjust Procedures, but for the first time user, the beginning of  the 
Auto-Adjust routines is given below with some added explanation. 

1. Connect the required equipment to the H P  8642 via HP-IB. 

2. Verify o r  change the HP-IB addresses of the external equipnlent as previously shown in Auto- 
Adjust Routines. 

3. On the HP 8902 (or H P  89018) insure that: the HP  11722 Cal Factors have been loaded into 
memory, and the RF  Power mode has been Zeroed and Calibrated. 

4. Key in: JINST PRESET[ on the HP 8642. 

5. Key in: v] to  enter Service Mode. 

6. Key in: IHT( to  make the HP 8642 a system controller. 

7 .  Key in: a to  initiate the Auto-Adjust mode. 

"A BIG HOWDY FROM HP .GOn and "WELCOME TO SELF-CAL .GI" will appear o n  the 
display n~on~entari ly.  (From now on the Back Space key, when used during a data entry prompt, 
will abort the Ailto-Adjust Routine.) 

8. "ENTER ROUTINE NUM .G8000M will prompt you to  key in one  of the routines from Table 5-3. 
If you have incorrectly entered data, enter an extra digit and then you will be able t o  re-enter the 
corrent data. 

For example: You wanted to enter 9 for the Routine Number but accidently pressed 8.  Press 
any numeric key and "INVALID DATA ENTRY .G7002" will appear in the display. Now you 
can re-enter the 9. This approach will work with any Auto-Adjust data entry. 

Module 
A2 
A 6  

A1 1 
A1 2 
A1 3 
A14 - 

Routine Number 
9 
3 
1 
2 
4 
8 



Adjustments Model 8642A/B 

9. When "ENTER CURRENT MONTH .G8001" appears, key in a two digit number indicating the 
month. Then press to  continue. 

10. When "ENTER TODAYS DATE .G8002" appears, key in a two digit number indicating the date. 
(Example: For February 30 yo11 w o ~ ~ l d  enter 30.) Then press t o  continue. 

I I .  When "ENTER CURRENT YEAR .G8003" appears, key in last two digits of the current year. 
(Example: For February 30, 1984 you would enter 84.) Then press t o  continue. 

12. When "ENTER MODULE CAL. ID .G8004" appears, key in last five digits of the Module Cal ID 
number of  the module you are running the Auto-Adjust Routine for. Then press t o  continue. 

A2 EXAMPLE: The  Module Cal ID number is similar to  the instrument serial number but 
appears on  the modules. The  A2 Module Cal ID number can be fou~ id  on  the ribbon cable 
connector at the left hand side of the A2 board ou will see a label with a number similar to: 
2412A/31458. So, you would enter [qb for the Module Cal ID nnmber. 

13. Now the printer should respond by printing out the statistics of the module. See Figure 5-1. All 
the information on the print out has been discussed previously, except the Calibration Method 
number, which will be discussed in Interpreting Cal Data Stats later in this section. 

MODULATION SECTION (A2) SELF-CALIBRATION 

CALIBRATION DATE (MDY): 12/25/86 

INSTR. MODEL # :  HP 8642B INSTR. SERIAL # :  2427A00209 

INSTALLED OPTIONS: 001 

MODULE ID NUMBER: 9 MODULE CALIBRATION ID: 31458 

CALIBRATION METHOD: 9995 

14. The remaining steps will be ~ l n i q ~ l e  t o  each Module given in Section 8. Turn to  the Section 8 
Module Tab you are interested in. You will find the complete Auto-Adjust Procedure in the 
Troubleshooting and Adjustments information. The procedure in Section 8 will include the above 
less the detailed explanation. 
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5-3. CORRECTION DATA SPECIAL FUNCTIONS 

Identifying the Contents of the A20 
The following is a procedure to display and identify the contents of  the A20 Board. 

1. Switch the HP 8642 t o  Standby. 

2. Plug the A20 on  to A3J3. 

3. Switch the HP  8642 ON. 

4. Key in: -1 (SPCLI fl t o  enter service mode. 

5. Key in: lqm] to  display the Module ID numbers corresponding to  Valid Cal Data in the A20 
Board. 

The  A20 board can be thought of as having 10 menlory locations. The  address of  each location. 
(numbered 0 through 9), is the Mod~lle ID N~imber. Each memory location will either contain 
Valid Cal Data o r  it will be blank. The A20 addresses that contain Valid Cal Data will now be 
displayed. Some examples of the HP 8642 display are shown below. Refer t o  Table 5-4 t o  cross 
reference the A20 addresses (Module ID Numbers) t o  the Memory Contents. 

A20 containing H P  8642A CaI Data Backup: [VALID CAL= 0 1 2 3 4 6 8 9 . ~ 6 1 9  1 
A20 containing HP 8642B Cal Data Backuxl: I VALID CAL= 0 1 2 3 4 5 6 7 8 9 .U619 I 

A20 provided with A 19 exchange module: I VALID CAL= 5 6 7  . ~ 6 1 9 [  

A20 provided with A6 exchange module: I VALID CAL= 3 . ~ 6 1  9 1 

(I) A20 containine. no data: I VALID CAL= 0 .US19 1 

(I) In a newly initialized A20 board there will be data sto~ed in location 0. The data will be Model #: HP 864--, Serial #: ---------- 

and no options. 

ID Number 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Memory Contents -- 
Model #, Serial #, Options 
A l l  Cal Data 
A12 Cal Data 
A6 Cal Data 
A13 Cal Data 
A19 Doubler Cal Data 
A16 or A19 Attenuator Cal Data 
A19 Rev. Pwr. Protect. Cal Data 
A14 Cal Data 
A2 Cal Data 
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6.  Use the Service Special Functions in Table 5-5 to  display the information, referred t o  as Cal Data 
Stats, for the M o d ~ ~ l e  ID N ~ ~ m b e r s  that were displayed in step 5. See Interpreting Cal Data Stats 
later in this section for details about tlle display. 

7.  If you wish t o  determine which data is the same between the A20 and the A3. key in PI. 
Some examples of  the HP 8642 display are: 

A20 with A19 exchange module before data down load: I CAL SAME= .U617 1 

Service Special Function 

45 Hz 
46 Hz 
47 Hz 

111 Hz 
112 Hz 
113 Hz 
114 Hz 
115 Hz 
116 Hz 
117 Hz 
118 Hz 
119 Hz 

ID Number 
0 
0 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

A20 with A19 exchanere module after data dow-n load: 1 CAL SAME= 5 6 7  . ~ 6 1 7 1  

HP 8642 Display 

Model # 
Serial # 
Options 
A l l  Stats 
A12 Stats 
A6 Stats 
A1 3 Stats 
A19 Doubler Stats 
A16 or A19 Attenuator Stats 
A19 Rev. Pwr. Protect. Stats 
A14 Stats 
A2 Stats 

A20 with no  data corresponding to  the H P  8642: 1 CAL SAME= .U617 1 
HP 8642A Cal Data Backup: 1 CAL SAME= 0 1  2 3 4  6  8 9 . ~ 6 1 7  1 
HP 86428 Cal Data Backup: ( CAL SAME= 0 1 2 3 4 5 6  78 9 . ~ 6 1 7  I 
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Identifying the Contents of the A3 
The  following is a p r o c e d ~ ~ r e  t o  display and identify the contents of  the A3 Cal Data Memory. 

1. Key in: t o  enter service mode. 

2. Key in: Iq IWz( t o  display the Module ID number of any Valid Cat Data in the A3 Board. 

The  A3 board EEPROM can be thought of  as having 10 memory locations. The  address of 
each location, (numbered 0 through 9), is the Module ID Number. Each memory location will 
either contain Valid Cal Data or it will be blank. The  A3 addresses that contain Valid Cal Data 
will now be displayed. Some examples of the HP 8642 display are shown below. Refer t o  Table 
5-4 t o  cross reference the A3 addresses (Module ID Numbers) t o  the Memory Contents. 

New A3 before down loading back-lip data from A20: [VALID CAL= 0 .U619 ( 

Functional HP 8642A: 1 VALID CAL= 0 1 2 3 4  6 8 9 .U619 1 

F~~nc t iona l  HP  86428: I VALID CAL= 0 1 2 3 4 5  6 78  9 .U619 1 

3. Use the key sequence in Table 5-6 t o  display the cal. data stats for the module(s) you are interested 
in. See Interpreting Cal Data Stats later in this section. 

Service Special Function 
Key Sequence for A3 

40 Hz 
41 Hz 
42 Hz 
11 Hz 
12 Hz 
13 Hz 
14 Hz 
15 Hz(') 
16 Hz 
17 Hz(') 
18 Hz 
19 Hz 

ID Number 

0 
0 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

( 'I  If these special functions are used on an HP 8642A "INVALID CHOICE .U67OW 

will appear in the display. 

HP 8642 Display 

Model # 
Serial # 
Options 
A l l  Stats 
A12 Stats 
A6 Stats 
A13 Stats 
A19 Doubler Stats 
A16 or A19 Attenuator Stats 
A19 Rev. Pwr. Protect. Stats 
A14 Stats 
A2 Stats 
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Interpreting Cal Data Stats 
When viewing the HP 8642 Cal Data Stats yo11 will see the Module ID Number (refer t o  Tablc 
5-4), the word STAT, and three pieces of  data. The first field to the right of STAT is the Cal Methoc 
Number. If the number is 8999, or  below the Cal Data was generated at the factory. If the Cal Methoc 
Number is 9000 or  greater, the Cal Data was generated using one of the Auto-Adjust Routines b~iili 
into the HP 8642. The second field to the right of STAT is the date that the Cal Data was generated 
The date is shown in the form month, date, year (MM.DD.YY). The right most field is the five digil 
Cal ID  Number which will conform to  the last five digits of the serial-number-like designator (i.e 
2412A/31458) that is on each module. 

The following are some examples of the Stats Display on  the HP 8642: 

109 STAT 9995 02.30.84 314581 

A2 Cal Data Stats are: Data generated using the built-in A2 Auto-Adjust Routine Febru. 
ary 30, 1984 and the A2 module Cal ID Number is 31458. 

A12 Cal Data Stats are: Data generated at the factory on December 25, 1986 and the A12 
module Cal ID  Number is 00903. 

104 STAT 0001 09.06.82 230101 

A13 Cal Data Stats are: Data generated at the factory on on September 6,  1982 and the A1S 
module Cal ID Number is 23010. 
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The enclosed new title page lists the instrument serial prefix numbers that will be documented by your manual 
as a result of the updates. The enclosed updates are in the form of Replacement and Addition pages. 

HOW TO UPDATE YOUR MANUAL 

Integrate all enclosed pages into your manual paying close attention to the page numbers. The page 
numbers will tell you whether a page from this packet is a Replacemerit page or an Addition page. 

1. Replacing a Page 

A Replacement page has a page number preceded by a revision date. The Replacement page number 
will always be the same as the number on the page it is meant to replace. 31 For  "rev.14JUN84 example,  2-11" if t h i s  you packet  would remove con ta ined  and a discard page 

the existing page 2-11 from your manual and replace 
it with a new page from this packet. 

6 0 

2 10 

L -- L1 
NOTE:  There may be a revision date o n  the ex- 
isting page in the manual, replace i t  only after 
making sure that the  Replacement page has a 
later revision date. 

' . I  h rev.14 JUN84 
Always use the  page with the  latest revision date. 

1 1  1 1 ,  & a' 
2. Adding a Page 

An Addition page will have a page number not already assigned in your manual (indicated by a 
decimal number). Simply add this page into your manual in the appropriate place. I 

r 

For example, page 3-2.1 in this packet would be added , 1 i L  immediately following . your manual. 

3 2 

3 
3 1 1  - - -  
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RECEIVING FURTHER UPDATES 

Hewlett-Packard offers a Documentation Update Service to keep your manual updated. This serv- 
ice is free of charge and provides you with updates as soon as they become available. 

If you operate or service instruments of different serial prefixes, we recommend that you join this serv- 
ice immediately to ensure that your manual is kept current. For more information, refer to the Docu- 
mentation Update Service reply card in your manual or contact: 

Hewlett-Packard Company 
Spokane Division 
Technical Writing Department 
24001 E. Mission - TAF C-34 
Spokane, WA 99220 

(509) 922-4001 

NOTE: Use the Documentation Update Service reply card to promptly 
notify us  of  any changes or corrections to your mailing information. T o  
avoid receiving duplicate packets, be sure to mark the "Name/Address Cor- 
rection Only" box o n  the reply card, if applicable. 

If you subscribe to the Documentation Update Service, you may find that the first Manual Up- 
date packet you receive contains pages that have already been incorporated into your manual. These 
pages have been included in your first updating packet to ensure your receipt of all applicable change 
information. Any duplicate pages may be discarded. 

J 
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Table 1-1. Specifications (part of 3 of 6) 

General Information 

Electrical Characteristics 

AMPLITUDE MODULATION 

Depth 

Resolution 

Indicator Accuracy 
(1 kHz rate, up to 90% AM) 

AM Distortion at 1 kHz Rate 

AM 3 dB Bandwidth 
(Depth 190%) 

Incidental @M 
(1 kHz rate and 30% AM) 

5~~ bandwidth is increased to 100 kHz in these 

Performance Limits 

0% to 99.9% 

0.1% 

?(3.5% of setting +1% AM) 

t(5% of setting +l0/0 AM) 

8642A Bands 1-8, HET; 
86428 Bands 1-9 

< 1 O/o 

< 2 O/o 

<4% 

8642A Band 9, HET; 
86428 Band 10, HET 

< 2 O/o 

< 4 '10 
<6% 

dc to 100 kHz 
20 Hz to 100 kHz 

dc to 20 kHz 
20 Hz to 20 kHz 

<0.2 radians peak 

bands by using Special Function 8 (prefer HET 

Conditions 

Output level 1+10 dBrn 

8642A Bands 1-8, HET; 
86428 Bands 1-9, HET 

8642A Band 9, 
86428 Band 10 

0% to 30% AM 
30% to 70% AM 
70% to 90°/n AM 

0% to 30% AM 
30% to 70% AM 
70% to 90% AM 

External dc, bands 1, 5 thru 10 
External ac and internal, 

bands 1, 5 thru 10 
External dc, bands5 2, 3, 4 
External ac and internal, 

bands5 2, 3, 4 

band). 
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Appendix E: INDIVIDUAL INSTRUMENT IDENTIFICATION 

The intrument's model number, serial number, and the options installed in the instrument can be 
displayed on the front panel or read via HP-IB. 

Service Special Function 40 accesses the model number of the instrument, Service Special 
Function 41 accesses the serial number, and Service Special Function 42 lists the options installed 
in the instrument. Note that accessing service special functions is different than accessing the 
user special functions discussed previously in this manual. 

To manually select user special functions, you key in SPCL ( (-1 a ) and then the 
special function number. To manually select service special functions, you need to follow two 
steps: (For HP-JB, use the HP-IB example below.) 
1) First select user Special Function 3, Service Mode, with keystrokes SPCL ( rS34FT-J a ) 

El. 
2) After you enter the service mode, you can select the service special function number 

followed by the [HT) terminator. (The instrument only knows you have selected a 
special function when you key in the [F lTUT]  terminator.) 

To list: 
Model number of the instrument: s p a  ( m E I 3  a) rn El a lz!zz!a 
Serial number of the instrument: s p C L ( G B ! E l  [_1)a L4] a3 cEiaEl 

Options installed in the instrument: SPCL [ma a a EZXD 

HP-IB Example (in BASIC) 
The listing below is an example of reading the list of installed options via HP-IB using Output 
Display (which is described in Data Output, page 3-21). Note that the terminator for a service 
special function is "EN". When in the service special function mode, "EN" is the programming 
equivalent of manually pressing the Hz key. 

l o  DIMA$[74] 
20 OUTPUT 7 1 9;"SP3 42EN" 
30 ENTER 719;A$ 
40 PRINT A$ 
50 END 

Comment 

Some 864219 instruments will display an Option A02. This is a code for the internal firmware 
and is not an option that can be ordered. 
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1 3 .  W4-17 are  0 ohm raeIstoFs. I 
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COMPONENT SIDE 
TOP V l  EW 

10 
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CHANGES 

2S26A and above On the schematic: 

In 5 MHz OSCILLATOR, change the power supply to U 2  pin 4 
from +SV(Fl)  to +5V(F3). 

2613G and above On the Component Locator: 

R A  - Add R 5 2  between U4 and U33. 

In Component Coordinates: 

- Add R 5 2  B , l .  

On the schematic: 

R52 - In 5 MHz OSCILLATOR, add R52  immediately off  the 
output of U 4  pin 14, in the series path before the first node. 

In the upper left portion of the schematic change the A 3  part 
number to 08642-60224. 

rev IOMARB6 
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- 
COMP X , Y  COMP X , Y  COMP X , Y  COMP X , Y  COMP X , Y  COMP X . Y  COMP X , Y  COMP X . Y  COMP X . Y  - -- -- -- 
C4 8. 3 U I  8. I 
C5 8. 1 U4 8. 1 
C7 C. 3 U5 8. 1 
C13 8 ,  2 lJ6 A. 1 

U7 8. 1 
CR7 A.3 U8 A. 1 
CRB A. 3 U9 A, 1 

U12 8. 3 
J l  8 . 3  U l 7  0, i 
J 2  8. 3 U19 C. 3 
J 3  C. 1 
J 4  8, I W1 8. 3 

W2 8. 3 
H P I  A . 1  
UP2 0 . 1  

P5 A. 3 
P8 0. 3 

0 9  8 .  3 

R 1  A .  1 
R3 A. 2 
R44 A. 3 
R45 A. 2 
R46 8 .  2 
A50 0 ,  2 

- 
PROCESSOR1 

A3 MEMORY MODULE 
SEE REVERSE S I D E  ss4 
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CHANGES 

8f- 104. I 

On the schematic: 

In the upper left portion of the schematic change the A 3  part 
number to 08642-60224. 
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Ji 0. 3 U29 C. 3 
3 3  C. 1 U40 A. 1 

U 4 1  0. 3 
UP1 A. 1 
UP2 0 ,  1 W3 8.  3 

02 0 . 3  

R4 0. 2 
R5 0, 2 
R7 0. 3 
R30 0. 3 
R31 0. 3 
R32 0. 3 
0 3 3  C. 3 
R34 0. 3 
R35 0 .  3 
R36 0. 3 
R37 0, 2 
R30 0 .  3 
R47 0. 1 
R48 0, 1 
R49 0, 1 

T P l  0 . 1  

PROCESSOR1 
A3 MEMORY MODULE 

SEE REVERSE S I D E  ss5 
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CHANGES 

S S 5  
SF-106 1 

2613A and above On the schematic: 

0 In the  upper left portion of the schernat~c change the  A 3  pdrt 
number to 08642-60224. 
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CHANGES 

n the schematic: 

In POWER SUPPLY AND GND, add a power supply line from 
the anode of CR3, and label it +5V(F3). 

On the schematic: 

In the upper left portion of the schematic change the A 3  part 
number to 08642-60224. 
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SS8 OUTPUT INSTRUMEN1 

LATCHES >CONTROL 

\ 1 
LINES 

DATA BUS 
X-AXIS 
SWEEP 

A4 1 

P4 INPUT LATCHES 
KEYBOARD I 

HATnIx  > ' ; 
LINES 1 6  I S S 1 1  
INSTRUMENT 
SENSE 6 
DETECT 
LINES 

OIAGNOSTIC DETECT 
BUS 
LINES 

SS='SERVICE SHEET 

R e f e r e n c e  B l o c k  D i a g r a m  

C o m p o n e n t  C o o r d i n a t e s  

COMP X , Y  COMP X , Y  COMP X . Y  COMP X , Y  COMP X , Y  COMP X , Y  COMP X , Y  COMP X , Y  COMP X . Y  
C6 0 . 2  
C7 0 . 2  
CB 0 . 2  
C9 A .  2 
C l O  8 . 2  
C l 1  0 . 2  
C12 A. 2 
C13 A. 3 
C34 0 . 2  
C35 0 . 2  
C36 D. 2 

Jl A. 1 

L 1  0 . 3  
L2  0 . 3  
L3  0 . 3  

M P l  A. 1 
UP2 0 . 1  

P l  A. 3 
P4 0 . 3  

RB 8 . 2  

U l  A, 2 
U2 A. 1 
U3 8 . 1  
U8 A. 3 
U10 A. 2 

SEE REVERSE S10E 



s e r v i c e  FIG. L?&-/c~J  M o d e l  8 6 4 2 A l B  
; sx?t5-4.5- 
i I N o t e s :  I 

S c h e m a t i c  G e n e r a l  I n f o r m a t i o n  



011 thc  schematic: 

* C8 - In POWER SIJPPI,Y A N D  GNI), inovc the polarity sym- 
bol ( + ) t o  the ground side of C8. 

e J1 - On the right side of I/O DECODE, change J I pin 6 to pin 









ATTENTION 
Static Sensitive 

Devices 

1 

I 
I 

+ CONNECTORS cE 

OUTPUT LATCH EN 

2 

3 

SS8 
F i g u r e  8G-103 

8G-103 









VOLTYETER 

P -- 
COMP X , Y  COMP X , Y  COMP X , Y  COMP X . Y  COMP X , Y  COMP X , Y  COMP X . Y  COMP X , Y  COMP X . Y  -- 
J I  A 1 U45 8. 2  

U47 0 . 2  
UP1 A ,  1  
UP2 0 , l  

P I  A .  3  
P2 8 . 3  
P3 C .  3  
P4 0 . 3  

R7  A.  1 
R12 C .  1  
R I B  8. 3 
R19 8, 1  
R21 0. 1  
R22 0. 1  
R25 0, 2  
R26 0. 2  
R27 0. 2 

S1 0 . 1  

U I  A.  2  
U24 C. 2  
U27 C. 3  
U28 0. 2  
U29 0. I 
U30 A.  2  
U31 C. 2  
U32 A.  2  
U33 C. 2 
U34 A ,  2  
U35 A ,  1 
U38 D. 2  
U42 8. I 
U43 8. 2  
U44 C. I 

A4 LATCH MODULE S S 8 
SEE REVERSE S l D E  



A4 
s 1 

TOP VIEW 



CHANGES 

On the schematic: 

0 J1 - At the right side of the schematic, change J 1 pin 4 to pin 

On the Component Locator: 

C41. C42 - Note location of added components shown on page 
8G- 104.2 

In Component Coordinates: 

C41, C42 - Add (C41 B,1), and (C42 B,2). 

On the schematic: 

In the upper left portion of the schematic, change the A4 part 
number to 08642-60225. 

0 C41. C42 - In OUT-OF-LOCK DETECT, add a capacitor 
from U43A pin 13, to ground. Designate it C41, and give it a 
value of 0.11.1 (Farads). Add a capacitor from U43A pin 5, to 
ground. Designate it C42, and give it a value of 0. l u  (Farads). 

rev. ISOCT85 























S e r v i c e  
FIG. 8~ - /o 6 
5/d 5- gs M o d e l  8 6 4 2 A / B  

I I I U46 
TOP V l E W  

A4 
K 1 

TOP V l E W  

S c h e m a t i c  G e n e r a l  I n f o r m a t i o n  I 



CHANGES 

On the schematic: 

e TP2, TP3 - In INTERNAL VOLTMETER, switch the 
reference designators for TP2 and TP3. 

On the Component Locator: 

C37. C39. C40 - Note location of added components, shown on 
page 8G- 106.2 

In Component Coordinates: 

r C37. C39. C40 - Change coordinates of C37 to C,2. Add (C39 
C,1) and (C40 C,2). 

On the schematic: 

In the upper left portion of the schematic, change the A4 part 
number to 08642-60225. 

C37. C39. C40 - In INTERNAL VOLTMETER, add a capaci- 
tor from U23 pin 20, to ground. Designate it  C39, and assign 
it a value of O.lu (Farads). Change the value of C37 to 470p 
(Farads). Add a capacitor from U4A pin 4 to ground. Desig- 
nate it  C40, and assign it a value of 0.111 (Farads). 

. . . . .--. - - - - - -. . . .. 

rev 150CT85 
SSlO 

8G- 106. I 



SSlO 
86-106 .2  

FIGURE 8G- 106 (2521A and above) 

rev. 150CT85 

















COMP X , Y  X , Y  COMP X , Y  COMP X , Y  COMP X . Y  COMP X . Y  COMP X . Y  COMP X . Y  - 
C3 C. 2 a 1  A. 1 
C14 0 . 3  R2 0 . 1  
C15 8. 3 R3 C. 1 
C16 A 2 R4 8. 1 
C17 A .  2 8 5  8. 1 
C18 A. 3 R20 C. 1 
C19 A. 2 R23 6. 1 
C20 A ,  2 
C21 6 . 2  U4 C. 2 
C22 8 . 2  U5 C, 2 
C23 8. 1 US C. 2 
C24 8. 3 U7 A. 2 
C25 8. 2 U9 0. 3 
C26 C. 3 U 1 1  0 .  2 
C27 C. 2 U12 8. 3 
C26 C. 1 U13 A. 3 
C29 C. 3 U14 C. 3 
C30 C. 2 U15 8. 2 
C31 0, 2 U16 6 .  2 
C32 0. 2 U17 C. 2 
C33 0 . 2  U l B  C. 3 

U19 8 .  2 
CR1 C. 1 U 2 1  8. 3 
CR2 C. 1 U22 8. 3 
CR3 8. 1 
CR4 8. 1 

J l  A.  1 

MPl A ,  1 
HP2 0. 1 

P i  A. 3 
P2 6 . 3  
P3 C. 3 
P4 0 . 3  

P/O A4 LATCH MODULE S S 1 0 
SEE REVERSE SIDE 



Service S&-/OB Model 8642A/B 
' 5 ~ 5 - 6 g S  

Notes: u 1 

Schematic General Information 

8G- 108 



Model 8642A/B 

CHANGES 

On the scherna l l~  

@ S_! - On the rlght s ~ d e  of the  bchemallc, change J I  inn 7 lo pin 
9 (S A FLAG) 









X- AXIS  SWEEP 

- - 







CHANGES * 
0 J3-36 - Change the connector reference designators as follows: 

13  to J5  
J 4  to J6 
15 to J 4  
16 to J 3  

e Write "A1 5" a t  the bottom right below the diagram. 

1 I 





P/O A5 POWER SUPPLY/ 
DIGITAL DISTRIBUTION 
ASSEMBLY HP-IB (08642-60 

I N T E R F A C E  

38 < I f  10 

40 E 



H P - I 8  

$ $  P A N E L  

ATTENTION 
Static Sensitive 

Devices 

2 < I i r - - - - - 3  
I 

I t ,  - 4 L _ _ _ _ _ J  

3 <  i 
I I JS I 

r - - - - - 7  

I I 
I I X A X I S  I 

4 <  
I 

I ! . - - - - - . I  

I 
.$ 

I 
I 1 4  SS12 
L-- - - 1 8 H - 1 0 1  

F i g u r e  8H-101 











F/G. BI- /D< f.f y --- -- 

ATTENTION 
Static Sensitive 

F i g u r e  81- 101  







FIG-, XJ- 100 Module Test PointIAdjustment Locations 

s w a y p  



In the upper left portion of the block diagram, change thc A2 
part number to 08642-60223. 

Model 8642A/B 

CHANGES 

BD 5 
85-100 1 

















On the block diagram: 

In the upper left portion of the block diagram, change the A 2  
part number to 08642-60223. 

Model 8642A/E 

CHANGES 

BD 6 
81- 102 1 



I AMIFM SELF TEST 

I SELF TEST 
,SWITCH CONTROL - 

SERIAL PREFIX: 2427A 







DIAQNOSTICS 
l NTERFACE 

HOD OUT D P C  I L S D 5  

I 
I 

FH O A C  B I T S  I 
S S 1 8  BD6 F i g u r e  B J - 1 0 1  

R ~ - + n ?  













CHANGES 

On the Component Coordinates Table- 

8 Change the second "C138" listed to "C 139". 

On the schematic: 

R 184. 18 5 - In OSCILLATOR, change the value of R 184 and 
R18S to 1.78K. 

On the Component Locator: 

* w- In grid location B,3 add C 14 1 to thc area between U 16 
and R11. 

C- - In grid location B,3 add C142 to the area between RlO 
and R11. 

- In grid location C,2 add R189 to *,he area between U43 

In Component Coordinates: 

0 C141, C142, R189,- Add components and grid coordinates 
shown above. 

On the s~hpmatic: 

C141. C142. R 189. - Replace appropriate portion of the 
schematic with the partial on page 8J- 104.3. 

0 In the upper left purtion of the schemat~c, change the A 2  
number to 08642-60223. 

On the schematic partial: 

On page 81-1 04.3, above UNITY EAlN INVERTING AM- 
PLIFIER, change the value of R184 to 1780 ohms. 

rev. ISJULYBS 





115V SENSE 
POINT REF 

56  < 1: 

POWER SUPPLIES 
AND GROUND 





l NTEGRATOR 2 -----------\ 

t i 5 V  PTCTD 

- - - - - - 





ATTENTION 
Static Sensitive 

Devices 









COMP X , Y  COMP X . Y  COMP X , Y  COMP X . Y  COMP X , Y  COMP X . Y  COMP X , Y  COMP X , Y  COMP X . Y  -- 
" 3 0  A. 3 R 4 6  A. 3 

-- -- - 
C 3 1  A. 3 R 4 7  A. 2 
C 3 2  A . 3  R 4 8  A. 2 
C 3 3  8. 3 R 4 9  A, 2 
C 3 4  A, 3 A 5 0  A, 2 
C 3 5  A, 2 R 5 0  A. 2 
C 3 6  A. 2 R 5 1  A. 2 
C 3 7  A. 2 R 5 2  A, 2 
C 3 8  A, 2 R 6 6  8 . 3  
C 3 9  A. 2 R 6 7  8 . 3  
C 4 0  A 3 R 6 0  A. 2 
C 4 1  A. 3 R E 9  A, 2 
C 4 2  A. 2 R 7 0  A. 1 
C 6 1  A, 2 R 7 1  A. 1 
C 6 2  A. 3 R 7 2  A. 2 

,773 A. 2 
CR5 A. 2 A 7 4  A, 1 
CR6 A 2 R 7 5  A. 1 

R 7 6  A. 1 
R 2 8  A 3 R e 2  A. 2 
R 2 9  A. 3 A 8 3  A. 3 
R 3 0  A. 3 R 1 8 l  A. 3 
R 3 1  A . 3  R 1 8 2  A . 2  
R 3 2  A . 3  R 1 8 6  A. 2 
R 3 3  A. 3 R 1 8 7  A. 3 
R 3 4  A. 3 
R 3 5  A. 3 T P 0  8 . 2  
R 3 6  8. 3 T P 9  8. 2 
R 3 7  8.3 T P l O  8. 2 
R 3 0  A . 3  T P 1 1  A . 3  
R 3 8  A . 3  T P 1 2  A . 3  
R 4 0  A. 3 
A 4 1  A. 3 U 3 6  A. 2 
A 4 2  A. 3 U 3 7  A. 3 
R 4 3  A 3 U 3 0  A, 2 
R 4 4  A. 2 U 5 3  A. 3 
R 4 5  A. 2 U 5 4  A. 3 

O D L A T  O N  s s 1 4 ** MODULE 
SEE RE I IR IC  S 1 E  























INTERNAL/ NORMAL/ 
EXTERNAL DOUBLED A2 

J 4  

A2 
J2 

DIAGNOSTICS 
MODULATION 

1 3  DIAGNOSTIC 

5516 
I N T  

MODULATION 
ADDRESS/ 
DATA 

LATCH 
SELECT 

65-SERVICE SHEET 

R e f e r e n c e  Block D i a g r a m  

Component C o o r d i n a t e s  - 
COMP X . Y  COMP X , Y  COMP X , Y  COMP X , Y  COMP X . Y  COMP X , Y  COMP X , Y  COMP X , Y  - 
C49 6. 3 CR7 8. 1 R103 0. 2 U l  
C50 6 . 3  CAB A 1 R104 8. 2 U2 A. 2 
C51 A ,  1 CR9 A 2 A105 6. 1 U3 8. 1 
C52 A 1 CRlO A. 2 RlOB 6. 1 U4 B. 2 
C53 A. 1 C R l 1  C. 1 R109 0. 1 U5 8. 2 
C55 A. 2 R l 1 0  8 . 2  UB 8. 1 
C56 A.2 J1 A.2  1 1  C, 1 U13 A. 1 
C57 A .  1 J2 A 1 R l 6 O  B. 3 U14 B.2 
C5B A. 1 J3 0 .  1 8 1 6 3  B. 3 U15 C. 3 
C59 8. 2 J 4  C, 1 A166 0. 2 U2B C. 2 
C60 8 . 2  R169 8 . 3  U29 0 . 2  
C63 5. 1 K 1  A 1 R172 8. 3 U30 8. 2 
CB4 6. 1 K2 6. 1 R175 8. 3 U39 C. 1 
C65 0, 1 R179 B . 2  U40 C. 1 
C66 B. 1 R l B B  8. 1 US1 8 . 3  
C67 B, 1 R77 A. 1 U52 0. 3 
C6B 6. 1 R7B A. 1 T P i 3  A, 1 
C69 8. 1 R79 8. 2 TP14 A 2 VR1 A. 1 
C70 8. 1 R0O 8. 2 TP15 B. 1 VR6 A. 2 
C71 8 ,  1 RB1 8 .  1 TP16 0. 1 VR7 A. 2 
C72 C. 2 RB4 8. 1 TP17 0. 2 
C73 8 8 5  8. 1 T P l B  8. 2 
C74 A86 8. 1 TP10 B. 2 
C75 0. 1 A87 8. 1 TP20 C. 1 
C76 8. 1 R88 8. 1 TP21 C. 1 
C77 B, 2 RBg B. 2 TP22 8. 1 
C76 6 . 2  RBO 0 .  1 TP2B 8. i 
CB1 8 . 2  R 9 1  0. 1 
CB2 0. 1 R92 8, 1 
C63 8. 2 R93 8. 2 
C126 0 . 3  R94 C. 1 
C140 8. 1 R95 C. 2 

R96 0. 2 
R99 0. 1 
RlOO 8 . 1  
R l 0 1  6 . 2  
17102 6. 2 

M O D U L A T I O N  s s 1 5 
A2 M O D U L E  

SEE REVERSE S I D E  



u Notes: 
I. Each nodule in the HP 0642 has a nine digit module identification code. The first tour digita compriae the 

80dule Configuration code. When servicing a nodule, note any changes that apply specltlcally to its module 
configuration code. 

2. 111 circuit boards are manufactured usina a hot air laveled proceaa. These boards require extra cars when 
raplaclng components. Refer to General Service Information. paragraph 0-3. 

A 2  
K1-K6 

TOP V I E W  

A2J1  
CABLE PLUG 

A2 
U29 

TOP V l  EW 

tlsvac t IV tl5Vdc f iV 
ti5Vdc (REF) i IV -5Vdc *iV 

-1SVdC f iv t5vac f iv 

OIAG BUS GND 

YO0 CLK YO0 HI/LO IN1 

NC YO0 HI 

06 07 

04 05 

Schematic G e n e r a l  Information 

8J-108 



CHANGES 

To the right of NORMAL/DOUBLED OUTPUT SELECT, 
change "45" to " 4 3  (next to bullet FYI. 

8 To the left of GENERAL DIAGNOSTICS INTERFACE, 
change the bullet under "MUX 4" from "FY" to "FV". 
R68. R111 - In AM/FM SELF TEST, change the values of 
R68 and R l l l  to  1960. 
cL - In AM/FM SELF TEST, change the connection for 
US1 pins 3 and 14from +15V(Fl)  to +SV(F1). 

On the schematic: 

8 Replace the appropriate portion of the schematic with the 
partial shown on 83-1 08.3. 

8 In the upper left portion of the schematic, change the A 2  part 
number to 08642-60223. 





















COMP X , Y  COMP X , Y  COMP X , Y  COMP X , Y  COMP X , Y  COMP X . Y  COMP X , Y  COMP X . Y  COMP X , Y  ---- -- 
C65 C. 1 A112 C. 2 R155 0. 1 
C66 C. 1 R113 C. 2 R156 0. 1 
C87 C. 2 R114 C. 1 R157 D. 1 
C68 C. 2 R115 C. 1 R156 0. 1 
C69 C.2 R l 1 6  C. 2 RIB0 0. 2 
C90 C. 1 R117 C. 2 R163 0. 1 
C91 C. 1 R116 C. 1 
C92 C. 1 A119 C. 1 TP23 C. 2 
C93 0. 2 R l 2 0  C. 1 TP24 C. 1 
C94 C. 2 A121 C. 2 TP25 0. 1 
C101 0. 1 R122 C. 1 TP26 0. 1 
C102 0. 1 R123 0. 2 TP27 D. 2 
C103 0. 1 R124 C. 2 TP29 C. 1 
C104 0. 2 R131 0. 1 
C105 0. 1 R132 0. 1 U9 C. 1 
C1O6 0. 1 R133 0. 1 UiO D, 1 
C107 0 .2  A134 0. 1 U11 0. 2 
C108 0. 1 R135 0. 1 U12 0. 1 
C109 D. 1 R136 0. 1 U i 5  C. 3 
1 0  0 . 2  R137 0. 1 U17 C. 2 
1 1  0. 2 R138 0. 1 U18 C, 1 
C137 0. 1 R139 0. 2 U19 C. 1 

A140 0. 1 U20 0. 1 
CR12 C. 2 R141 0. 1 U21 0. 1 
CR13 C. 2 R142 0.1 U25 0. 1 

R143 0 . 1  U26 0.2 
J5 C. j R144 0. 1 U27 0.2 
JS D. 1 R145 0. 1 

R146 0 . 1  VR8 0.1 
K3 C. 1 R147 0. 1 VR9 0.2 
K4 0 . 2  R148 0. 2 
K5 0 .2  R149 0 . 1  
K6 0. 1 R150 0. 2 

A151 0. 2 
R152 0 .2  
R153 0. 2 
R154 0. 2 - 

' l o  MODULE 
SEE REVERSE SIDE 





Model 8642A/B S e r v l ~ c  

CHANGES 
1 a 2514 and above On the  schcrr~ntlc 

In the upper left portion of  the schcmat~c, changc the A 2  part 
numbcr to 08642-60223. 

H I I 



O P T I O N  0 0 2  - - - - - - - - - - - 
' F M / + M  
i ( F R Q ) t  
I REAR 
IPANEL) 

(FROM 
FRONT 
PANEL) 

R 1 1 4  
l k  

I 
I 

I 
i 

I 
I 

- - - - 
SERIAL PREFIX: 2427A 

- - 

POWER SUPPLY AND GND 1 
t l 5 V  PROTECTED I 
1 4 a  t 1 5 v  PTCTO 

I I 
POWER SUPPLY 

-15'4 IF11 



















I N o t e s :  
" 

1.  Each module in the HP 8642 has a nine digit module identification code. The first four digits comprise the 
module configuration code. When servicing a module, note any chsngea that spply specifically to i t s  lladule 
configuration code. 

2. A11 c l ~ c u l t  boards are manufactured using a hot air leveled Process. These bosrda require axtrs care when 
replacing components. Refer to General Service Intornstion. parapraph 8-3. 

A 2 J 1  
CABLE PLUG 

tl5VOC i lV tlSVdc t lV 
tl5Vdc (REF1 t lV -5Vdc t iV 

-1SVdc i I V  t5Vdc f 1V 

OIAG BUS GNO 

MOO CLK HOD HI/LO IN1 

NC MOO HI 

06 0 7  

S c h e m a t i c  G e n e r a l  I n f o r m a t i o n  

8 J - 1 1 2  



CHANGES 

On the schematic: 

To the left of POWER SUPPLY AND GND, change the bullet 
under "POWER SUPPLY AND GND" from 'SY to "FG". 

On the schematic: 

- U32 - In DATA LATCH SELECT, delete bullet "OY" (OSC 
DC) from U32 pin 15 and label the line "NC" (no connect). 

On the schematic: 

U32 - To the right of DATA LATCH SELECT, change U32 
pin 1 5 to bullet "OY", (OSC DC), service sheet 16. 

r In the upper left portion of the schematic, change the A2 part 
number to 08642-60223. 















































F M  LOOP 
135 MHz 

250 KHz 
TTL 

COUNTER 
AUDIO 

a5a2 

J: 
3 FM 

COUNTER CONTROL 135 MHZ 
LOGIC AND COUNT C H A I N  I i 1080 

1 
1 

-L( COUNTER 
OUTPUT 

SS 19 

R e f e r e n c e  B l o c k  D i a g r a m  

C o m p o n e n t  C o o r d i n a t e s  

COMP X , Y  COMP X . Y  COMP X . Y  COMP X . Y  COMP X . Y  COMP X . Y  COMP X , Y  COMP X . Y  COMP X , Y  
C50 A 1 TPI A, 2 
C51 A, 1 TP2 A. 3 
C52 A,  1 
C53 8. 1 U1 6. 1 
C54 8.1 U2 8.1 
C55 8. 1 U3 A, 1 
C56 8. 1 U4 6. 1 
C58 A,  2 U5 8, 1 
C59 A 1 U7 A. 2 
CS4 A. 3 U16 A, 2 
C70 0 .  3 U17 A. 2 
C74 8.3 Ul8 A. 2 
C79 8. 3 U22 A. 2 
C61 A. 1 U32 A, 3 
CB2 A. 1 U33 A. 3 
C93 A.3 U34 6. 3 
C95 8. 1 U36 A. 2 

J2 A, 2 
J3 A. 1 
J4 A. 1 

L20 0 .  3 
L21 8. 1 
L22 A, 1 

R50 A. 1 
R51 A,  1 
R52 A, 1 
R53 0 .  1 
R54 A,  1 
R55 8.1 
R59 8. 3 
RSO A. 2 
RE3 A, 1 

SEE REVERSE SIDE 

PI0 A6 MODULE D 8 





CHANGES 

0 In the right hand portion of DIVIDE-BY-1080, locate US and 
remove the active low indicator from the input line labeled pin 
number 14. 

e In the left portion of DIVIDE-BY-l2,500 OR 25,000, next to 
U18B, remove (NOTE ). Also, in U22A remove the active low 
indicator from the input line labeled pin number 2. Do the 
same for U22B pin14, U32A pin 2, and U32B pin 14. 

I 





















COMP X . Y  COMP X . Y  COMP X , Y  COMP X , Y  COMP X . Y  COMP X , Y  COMP X . Y  COMP X , Y  -- -- - -- 
CEO 0. 2  U25 0. 2  
C61 0 .  2  U26 A.  3 
C62 0. 2  U27 A ,  3 
C63 0. 2  U20 0. 3  
C65 A ,  2 U29 0 . 3  
C66 0. 3  U33 A.  3 
C67 0. 3  U36 A.  2 
C60 0. 3  
C69 0. 3  
C71 A . 3  
C72 0. 3  
C73 0 . 3  
C75 A .  2 
C76 0, 2  
C77 0 . 2  
C78 0. 2  
C94 A.  3 

J 2  A .  2 

R56 0. 2  
R57 0. 2  
R50 0. 2 
R61 0 . 2  
R62 A .  2 
R66 A .  2 

U7 A .  2 
U0 A.  2 
U9 A.  2 
UlO 0 . 2  
U l 1  0 . 2  
U10 A.  2 
U i 9  0 . 2  
U20 0 . 2  
U23 A.  2 
U24 0. 2  - 

COUNTER1 
PI0 A6A2  i lursrsr S S 1 9 

SEE REVERSE 510s 
ASSEMBLY 





In INTEGRATOR, locate U30 and add the active low indica- 
tors to inputs labeled as pins 1,8,9, and 16. Directly below the 
control block for U30, in the element with pin 1 1  as the input 
and pin 10 as the output, label the inside with a 3. This indi- 
cates that an active (low) control signal on the line labeled X 3  
(pin 91, turns on the switch. Label the element with pins 15 
and 14 with a 4. Label the element with pins 6 and 7 with a 2. 
Label the element with pins 3 and 2 with a 1. 

U31. - In INTEGRATOR, add the symbol for an operational 
amplifier (same as U31B and U31C) anywhere in the white 
space. Designate it U31D. Number the pins as follows: Pin 1 
Output, Pin 2 Inverting(-) input, Pin 3 Non-inverting(+) 
input. Connect pins 1 and 2 together, and connect pin 3 to 
ground. These connections are made on the circuit board by 



















COMP X , Y  COMP X , Y  COMP X , Y  & X . Y  COMP X , Y  COMP X . Y  COMP X . Y  COMP X , Y  COMP X , Y  --- -- 
C1 C. 1 C R l  C. 2 R 1  C. 1 
C2 C. 2 CR2 C. 2 R2 C. 1 
C3 C. 3 CR3 C. 3 R3 C. 2 
C4 C; 1 CR4 C. 2 R4 C. 3 
C5 0. 3 CR5 C. 3 R5 0. 3 
C6 C. 3 CR6 C. 1 A6 0. 3 
C0 0. 3 CR7 C. 3 R7 0. 3 
C9 C. 2 CR9 C. 1 A8 0. 3 
C20 0 . 2  R9 0. 3 
C21 0. 2 F L 1  0. 1 R l O  0. 3 
C22 0. 1 F L 2  0. 1 1 0 .3  
C23 C. 2 F L 3  0. 1 R12 0. 3 
C36 C.3  F L 4  0. 1 R13 0. 2 
C37 C.2  F L 5  0. 1 R14 C. 3 
C3B 0. 3 F L 6  0. 1 A15 C. 3 
C39 0 . 1  0 1 6  C. 3 
C40 C. 2 J 1  0. 1 0 1 7  C. 3 
C41 0. 3 J7 C. 1 A18 C. 2 
C42 0. 3 R l 9  0 . 3  
C43 C. 3 L 4  0. 2 R40 0. 3 
C44 0. 3 L 5  0. 1 R 4 1  C. 2 
C45 0. 3 L 6  0 1 A64 0. 2 
C85 C. 1 L 1 2  C. 2 R65 0. 2 
C86 C. 2 L 1 3  C. 3 R68 0. 1 
C87 C. 2 L 1 4  C. 1 
C88 0. 2 L 1 7  C. 1 1 1  C. 2 
C89 0. 2 L 1 8  C. 2 
C90 C. 1 L 1 9  C. 2 U14 C. 2 
C91 C. 2 L 2 3  C. 3 U15 C. 2 
C96 C. 2 L 2 4  C. 3 U 2 1  C. 2 
C97 C. 2 L 2 5  C. 3 U30 0. 3 

L 2 6  0. 1 U 3 1  0. 3 
U35 C. 3 

a 1  0 . 1  
0 2  0 . 1  X1 C. 3 

X2 C. 3 

COUNTER1 
PI0 A 6 A 2  r IMEBASE S S 2 0 

SEE REVERSE SIOE 
ASSEMBLY 



CABLE PLUG 
TO A6A2 J1 

EXT REF J [TINEBASE \TIHEBASE 
SENSE DISA8LE OIAGNOSTIC BUS 



















FM LOOP 
135 MHz 

250 KHz 
TTL 

COUNTER 
AUDIO 

~ 6 ~ 2  D I V I D E- B Y- 1 0 8 0  AND A S A Z  
~4 COUNTER SIGNAL SWITCHINQ J? 

1x3  FM 

COUNTER CONTROL 
135 MHz ' 5 1 0 8 0  

LOOlC  AND COUNT C H A I N  I 
i 
i 

COUNTER 
OUTPUT 

SS20 A 0 A 2  

J! ( TIHEBASE 
DIAGNOSTIC 
BUS 

R e f e r e n c e  Block Diagram 

C o m p o n e n t  C o o r d i n a t e s  

COMP X, Y COMP X , Y  COMP X,Y COMP X , Y  COMP X , Y  COMP X,Y COMP X.Y COMP X.Y COMP X,Y 
C7 0. 2 J 2  A. 2 R44 8. 3 
C10 O 2 J 5  C .  1 R45 C. 2 
C11 0. 2 J0 C .  1 A46 C. 2 
C12 0. 2 JB 0. 1 R67 8. 2 
C13 0 . 2  J 9  0 . 1  
C14 0. 2 7 2  C. 2 
C15 0. 2 L l  0. 2 
C16 C. 2 L 2  0. 3 US C.  1 
C17 0. 3 1 3  0. 2 2 8, 2 
C18 C. 2 L 7  C. 3 0 1 3  C.  2 
C19 0. 2 L 8  0. 2 
C24 C. 2 L 9  0 .  1 Y1 0. 2 
C25 C. 3 L 1 0  0. 2 
C26 C. 3 L 1 l  8. 1 
C27 0. 2 L 1 5  8. 3 
C28 0. 2 L 1 6  0. 2 
C29 0. 1 
C30 0. 2 03  0. 2 
C31 0. 1 04  0. 1 
C32 C .  3 05  8 ,  2 
C33 0. 2 0 6  0. 2 
C34 0. 1 07  C ,  3 
C35 0 . 1  0 8  0 .  2 
C48 0. 2 
C47 8. 2 R 2 1  0. 2 
C40 8. 2 A23 0. 2 
C49 8. 1 A24 8. 3 
C00 0. 2 R25 8. 2 
C03 8. 2 R32 8. 2 
C84 8. 3 R33 C. 3 
C92 8. 1 R34 C, 3 
C98 0. 3 R35 0, 2 

R36 0. 1 
CR8 0. 2 R37 0 .  2 
CRlO 8. 3 R38 0 . 2  
C R l l  8. 2 R42 0. 2 

R43 0 . 2  

C O U N T E R 1  
PI0 A 6 A 2  r IMEBASE S S 2 1 

SEE REVERSE S I D E  
A S S E M B L Y  



Notes: u 

1. Each module in the HP 8 6 4 2  h a s  a nine digit module identification code. T h e  f i r s t  four digits comprise the 
module configuration code. When ssrvicing a module, note any changes that apply specifically t o  its module 
configuration code. 

2. A11 C l ~ C u i t  boards a r e  rnanufactu~ed using a hot air leveled process. These boards reguire extra c a r e  uhen 
replacing components. Refer t o  General Service Information. paragraph 8-3. 

3 .  A 8 F L 2  is a n  array o f  feedthrough filters passing through t h e  center of the module t o  mak8 connections 
between two (21 printed Circuit boards. 

ABAZ 
03-07 

TOP V I E W  

Schematic General Information 

8K-110 



















COMP X , Y  COMP X , Y  COMP X . Y  COMP X , Y  COMP X . Y  COMP X , Y  COMP X , Y  COMP X , Y  
C2 A .  1 C56 8. 2 K3 A. 3 R24 0. 2 U1 0. 3 
C4 A. 2 C57 8 . 3  A25 0. 2 U2 0. 2 
C5 A .  2 C58 8 . 3  L l  A 2 R26 0 .2  U4 0 .2  
C6 A. 2 C72 A 1 L2 A. 3 A27 0 .2  U5 0. 3 
C7 A .  2 C73 A. 2 L3 A. 3 R28 0. 2 US 0. 2 
CB A, 2 C74 8, 1 L4 8. 1 R29 0. 2 U9 8. 2 
C I O  A .  2 C75 8. 3 L7 0 . 2  R30 0 .2  U l l  8 .3  
C11 A .  2 C77 0. 1 L9 0. 2 R31 0 .2  U22 C. 2 
C12 A .  2 C79 0. 2 R50 8. 2 U23 A, 1 
C l 5  A. 2 C82 A. 2 0 1  A. 2 R51 6, 2 
C14 A. 2 C83 A, 1 02 A. 2 R52 0. 2 
C15 A ,  3 C84 A I 03 A. 2 R53 8. 2 
CIS A ,  3 C85 A. 2 04 A. 2 R54 8. 2 
C17 A ,  3 C86 8, 2 06 8. 2 A55 6 .  3 
C l 8  A. 3 C87 0. 2 07 8. 2 A56 6. 2 
C2O A 1 CBB 0. 1 010 8. 3 R57 8. 3 
C21 A , l  011 0.  3 R58 8. 3 
C23 A. 2 CRI A 2 015 0. 2 R59 8. 2 
C25 8. 1 CR2 A. 2 RE0 8. 2 
C26 A. 1 CR3 A. 3 R l  A. 2 ROO A. 3 
C27 0. 3 CR4 A. 3 R2 A. 2 RE1 0.3 
C28 0. 2 CR9 5, 3 R3 A. 3 R85 8. 3 
C30 0. 2 CRlO A. 2 R4 A. 2 RE8 8. 3 
C31 0. 2 R5 A. 2 R91 0. 2 
C32 0 .3  E l  8 . 2  R6 A. 2 R9B 0 .3  
C33 0 . 3  R7 A. 2 
C34 0. 3 FL1 0. 1 RB A. 2 TP7 8.3 
C36 0. 1 FL9 0. 1 RlO A. 2 TPB C. 2 
C47 8, 2 F L l l  0. 1 R11 A. 2 
C48 0. 3 FL12 0. 1 R l 3  A. 2 
C49 8. 3 FL13 0. 1 R15 A. 2 
C50 8. 3 R l 6  A. 2 
C51 8. 3 J1 0. 1 R17 8 . 2  
C52 6. 3 32 A. 1 R18 8. 2 
C53 8. 1 J3 A. 1 A20 A. 2 
C54 8. 2 J4 8. 1 R21 8. 1 
C55 8. 2 J5 0. 2 R23 0. 2 

COUNTER1 
PI0 A6A2 TIMEBASE S S 2 2 / 

SEE REVERSE SIDE ASSEMBLY 



A6A1 
K3 

TOP V l E W  

A6A1 
Q6,Q7 

TOP V l E W  
4 [El 

CABLE PLUO 
TO A6A1 J l  



CHANGES 

On the schematic: 

C13. R4, R5 - In VOLTAGE CONTROLI,ED OSCILLATOR, 
change the value of the following components to these new 

R4 - Ik 

On the Component Locator: 

- In grld location A,l  add C90 to the left of C2 and just 
above CRI 0, following the contour of the EM1 strip. 

In Component Coordinates: 

QJ - Add C90A,1. 

On the schematic: 

C a  - In the VOLTAGE CONTROLLED OSCILLATOR, add 
C90 from +1 SV (F l )  to  ground. 



















FIG. g / < - / / q  
Ek;f v 4'5- 

bMCI E unn . . . . - - - . . - - 
OUT OF LOOP 

O R  FM/PM BANDWIDTH 17 SHAPER 
MODULATION. AND - 

ANGLE MOD 
I N  LOOP 
BANDWIDTH 

FM , , J 
1 SERIAL DATA I 

rnhi,nn, INTERFACE I 
REFERENCE 

CONTROL 
L INES 

5524 
a6a1 

A 6 A l  
J 5  

500 kHz FH > 1 
REFERENCE 

250 kHz I J 5  

- 
' > 1  

FH A 6 A i  
REFERENCE lGz J 2  

- DIVIDER 

FH LOOP 
DIAGNOSTICS 

FM LOOP 
OIAGNOSTICS 

SS-SERVICE SHEET 

R e f e r e n c e  B l o c k  D i a g r a m  

C o m p o n e n t  C o o r d i n a t e s  -- 
COMP X , Y  COMP X , Y  COMP X , Y  COMP X , Y  COMP X , Y  COMP X , Y  COMP X , Y  COMP X , Y  COMP X , Y  
C38 8, 1 K2 C. 3 R75 C. 1 U19 C. 3 
C39 6, 2 R76 C. 1 U20 C. 1 
C41 8. 2 LB 0. 2 R77 0 . 3  U 2 l  6. 1 
C42 8. 2 L l O  6. 1 R78 8. 1 
C43 6 . 3  R79 B. 1 VRl  8. 2 
C44 8. 3 09  B. 3 R62 6. 1 
C45 C. 3 0 1 2  6, 2 RB3 C. 3 
C46 C. 1 0 1 3  6. 2 R84 C. 3 
C6O C .  2 0 1 4  C. 3 RB7 C. 3 
C61 C. 1 RBB C. 3 
C62 8. 2 R32 6. 1 R89 C. 3 
C63 C. 2 R34 B. 1 R90 C. 1 
C54 6. 2 R35 6. 2 R92 8 .  1 
C65 8. 2 R36 8, 1 R93 8. 1 
C66 6. 2 R3B 6. 3 R94 8. 3 
C6B C. 3 R39 B. 2 R95 C. 2 
C69 C. 3 R40 6. 3 R9B 6 . 2  
C70 0. 1 R 4 1  6. 2 R97 C. 2 
C71 0. 3 A42 B. 3 
C76 C. 3 R43 B. 3 B l  C. 2 
C7B D. 2 R45 6. 2 
CS0 B, 1 R46 C, 2 T P l  C, 1 
C69 B. 1 R47 C. 2 TP2 C. 1 

R48 C. 2 TP3 C. 1 
CRB C. 3 R49 8. 1 TP4 C. 1 

A62 8. 2 TP5 8. 1 
FL2 0. 1 R63 8 .  2 TPB B, 2 
F L 3  0. R64 C. 2 
FL4 0. 1 A65 C. 2 U7 8, 2 
FL5 0. 1 R66 8 .  1 UB 8. 3 
F L 6  0. 1 R67 8. 2 U12 8. 2 
FL7 0. 1 RSB 6 . 2  U13 8. 2 
FLB 0. 1 R69 C .  1 U14 C. 3 
F L l O  0. 1 R70 C, 1 U f 5  C. 3 

R 7 1  C. 1 U16 C. 1 
J1 0. 1 R72 C. 3 U i 7  C, 3 

R74 C. 1 U1B C. 2 - 
P/O FM VCO 
A6A 1 A S S E M B L Y  

SEE REVERSE sloE S S 2 3  



A 6 A 1  
K 2 

TOP VIEW 

0490-0916 



CHANGES - 
All Wrhl PMfixes On the schematic: 

In the lower right portion of the schematic, where P/O J S  is 
shown along the assembly border, change pin 10 to 12  and 
change pin 12 to 10. 

In the SHAPER portion of the schematic, delete the ground 
coming from -1SV ( F l )  located in the lower left portion of  the 
GAIN TEST FIXTURE. 





















SAUR OSCILLATOR 
SELECT L I N E S  

801 a12c B 

SAWR 
45 MHz W28 

POWER SUPPLY 
AND GND 

1 



-El- l - 

TUNE VOLTAGE SENSE (52)  

I I J 
UHF REFERENCE LOOP I F  - - 

SS25 
- - - - - - - m - . I l i - - ( I -  



POWER SUPPLY 
AND GND 













COMP X . Y  COMP X , Y  COMP X , Y  COMP X . Y  COMP X . Y  COMP X . Y  COMP X , Y  COMPX.YICOMP X , Y  -- -- ---- - 
C1 8. 1 C101 0. 1  F L l  D. 1  0 1  A .  1 A30 8 .2  
C3 A.  1 C103 8 .3  FL2 0. 1  02 D. 2 R31 8 .2  
C4 A. 1  C108 8. 3  FL3 0. 1  03 0. 2  R32 8. 2  
C5 8. 1  C128 8, 2  FL6 0. 1  04 8. 1  R33 8. 2  
C6 8, 2  C129 0. 1  FL7 0. 1  05 0. 2  R34 8. 2  
C7 8. 3  C131 C, 1  FL8 D. 1 06 A, 1  R35 8 .3  
C6 A.  2 C132 C. 1 FL9 0. 1 0106 C. 1 R36 8. 1  
C9 8. 1  C133 8. 1  FLlO 8. 3  0107 8. 1  R37 A ,  3 
C10 8. 1  C134 8. 1 F L l l  8. 3 R38 8. 3  
C l l  6. 1  C135 8, 1  FL12 8 .3  R l  A. 1  R39 8. 3  
C12 8. 1  C136 C. 2 FL13 8. 3  A2 8. 2  R42 A, 2  
C13 8. 1  C130 C. 1 FL14 8. 3  R3 8. 2  R43 A ,  3 
C14 A 1 C139 0, 2  R4 8. 1  R45 0. 1 
C i5  A .  1 C142 C, 2 J1 D. 1 R5 6. 1  R46 0, 1  
C16 A .  1 C143 C. 2 J2 A 1  R6 8. 1  R48 8. 1  
C17 8. 1  C144 C. 2 R7 A. 1  13138 C. 1  
C l8  8 . 1  C145 C.2 L l  8 . 1  R0 A R146 c . 1  
C19 6. 1  C146 8. 1  L2 A. 1 R9 A. 1 R147 C. 1 
C20 A. 2  L6 8. 1  R10 A. 1 R148 8, 1  
C21 8, 2  CR5 8. 1  L7 A 1 R11 A. 1 R149 8. 1  
C22 A 1 CR6 8. 1  LB 8. 1 A12 8. 1  R150 8. i 
C23 8 .2  CR7 8. 1  L3 0. 1 R14 8. 2 
C24 8 .2  CR8 8. 1 L l O  A. 1 R15 8 .2  U l  A, 2 
C25 8. 2  CR9 A 1  L11  A. 2 R16 0,  1 U2 A, 2 
C26 8.3 CRlO 8. 1  L12 8.3 R17 0.2 U3 A. 1  
C27 8. 3  L13 B. 3 R18 0. 2  U7 0. 1 
C28 8. 3  L14 8. 1  R13 8. 2  UB 0. 2 
C29 8. 3  L101 C. 2  R20 0 .2  U9 0 . 2  
C30 8. 2  L102 8. 3  R21 0.1 UlO 8 .2  
C31 8. 3  1103 0. 1 R22 0. 2  U l 1  8 .3  
C32 A .  1 L104 C. 2  R23 8. 2  
C33 A ,  1 L105 C.2 R24 8. 2  VR1 8. 1 
C34 0 , 1  L109 8 . 2  R25 8 .2  VR106 c 1 
C35 0 . 1  L112 C. 1 R26 8. 2 VR107 8: 1  
C36 0 .2  L113 8 . 1  A27 8 . 2  
C37 0 . 2  A28 8. 2  
C38 0. 1  R29 8. 2  

SEE REVERSE S I D E  

A 7  MODULE B D 9 



Notes: 
1. E a c h  module in the HP 8042 h a s  a nine digit nodule identification code. The first f o u r  digits comprise t h e  

m o d u l e  configuration code. Yhan servicing a nodule, note any c h a n g e s  that apply specifically t o  its modula 
configuration cods. 

I 2 .  W4-W13 a r e  printed Circuit trace i n d u c t o ~ s  

3. A11 circuit boards are manUfactuPed Using a hot air leveled process. These boards require extra c a r e  when 
r e p l a c i n g  conponents. Refer to General Service Information, paragraph 0-3. 

A7A1 
Q 4 , 1 0 6 , 1 0 7  
(TOP V I E W )  

CABLE P L U G  
TO A 7 A 1  J 1  

I 

Schematic General Information 





P/O A7A1 SAWR LOOP ASSEMBLY (08642- 60103)  

I--- 
- - - - - - 

P/O FIGURE 8L-103 (2449A and above) 



P / O  A 7 A 1  SAWR LOOP ASSEMBLY (08642-60203) r-- - - - - - - 

I 
RF TO TTL 

C3 

50 

TRANSLATION 

I POWER SUPPLY AND GND 
-+15V LOW PASS FILTER- ! t l 5 V I F I l  

-+5V LOW PASS FILTER 

CHANGES TO FIGURE 8L- 103 (25 1 3A and above) 



















COMP X , Y  COMP X , Y  X , Y  COUP X . Y  COMP X , Y  COMP X , Y  COMP X . Y  COMP X , Y  COMP X , Y  - 
C104 C. 3 07  0. 1 R134 8 .  2 
C105 C. 3 0 1 0 1  C. 3 R135 8. 2 
C i O 6  C. 2 0 1 0 2  C, 2 R136 8 ,  2 
C107 0, 2 0 1 0 3  8. 2 R139 C. 1 
C l l O  8. 2 0 1 0 4  C. 1 A140 C. 1 
C111 C.3  0 1 0 5  C. 2 R 1 4 1  C. 1 
C112 C. 3 0 1 0 8  C. 3 R143 C. 1 
C113 C . 2  0 1 1 0  0 . 3  
C117 C, 2 H1 C . 2  
C120 0. 3 R44 C, 1 H2 C. 2 
C121 0. 3 A47 0 ,  2 W3 0. 2 
C122 0. 2 R i O 1  0. 2 US 0 . 2  
C123 C. 2 R102 C. 3 
C124 C, 2 R103 C. 3 VRlO1 C. 3 
C126 0. 2 R104 C.3  VR102 C.3  
C127 C. 1 R105 C.2  VR103 0. 3 
C i 3 0  C. 1 R l O 6  C. 2 VR104 8. 2 
C140 C. 1 R107 C. 3 VR105 C. 1 
C141 C. 1 R1OB C.3  VRlOB C. 2 
C147 C. 2 0 1 0 9  C. 2 V R l 0 9  C. 2 
C148 C, 2 R11O C. 2 
C149 0, 2 1 1  C. 2 Y l  8. 3 

R112 C. 3 1 2  C. 3 
C R l O l  C. 3 R113 C . 3  Y3 0 . 3  
C R i 0 2  C. 3 R114 C . 3  
CRlO5 C. 3 R115 C. 3 
CRIOS C. 3 R116 C.3 
CRlOS 0. 3 R117 C.2 
C R l l O  0. 3 A l l 8  C. 1 

R 1 2 2  0.3 
F L 4  0. 1 R123 0. 3 
F L 5  0. 1 R124 0 . 3  

R125 0 .3  
J 1  0. 1 R126 0. 2 
J3 C. 1 R 1 3 1  C. 1 

R 1 3 2  8 . 2  
L l l l  C, 1 R 1 3 3  8. 2 

_.__d 

SEE REVERSE SIDE 

ASSEMBLY s s 2 5 





Modcl R642A/R 

CHANGES 

2QZ7h l o  2512A On thc <chcrnatlc 

C-147, C 148, CI  49 - I11 742.5 MHz SAWR OSCILLA'IOR, 
787 5 MHz OSCILLATOR, AND 832.5 MHc OSCILLATOR, 
place an aqterlsk ("1 next to C149, C148, and (:I 47, lnd~cdrlrig 

factory sclcctcd cornponents 



. - 
SAWR 
O S C I L L A T O R  151 
SELECT " O-+-jiif 

V) - 
n 

1-1 









ATTENTION 
Static Sensitive 

Devices 


