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Sound Emission

Manufacturer’s
Declaration

This statement is provided to comply with the requirements of the
German Sound DIN 45635 T. 19 (Typprufung).

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

m Sound Fressure Lp < 70 dB(A).

m At Operator Position.

w Normal Operation.

s According to ISO 7779 (Type Test).

Hersteller-
bescheinigung

© Hewlett-Packard Co. 1991
Printed in FRG March 1991

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

m Schalldruckpegel Lp < 70dB (A).

» AM Arbeitsplatz.

m Normaler Betrieb.

m Nach DIN 45635 T. 19 (Typprufung).

A ciciarn




SAFETY CONSIDERATIONS

GENERAL

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

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

BEFORE APPLYING POWER
Verify that the product is set to match the available
line voltage and the correct fuse is installed.

SAFETY EARTH GROUND

An uninterruptible safety earth ground must be pro-
vided from the main power source to the produet in-
put wiring terminals, power cord, ot supplied power
cord set.

SAFETY SYMBOLS

& Instruction manual symbol: the product will be
marked with this symbol when it is necessary for the
user to refer to the instruction manual (refer to Tabie
of Contents.)

5 Indicates hazardous voltages,

= Indicates earth (ground) terminal.

The WARNING sign denotes a hazard,

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

CAUTION | The CAUTION sign denotes a hazard. It

calls attention to an operating procedure, practice, or
the like, which, if not correctly performed or adhered
to, could result in damage to or destruction of part
or all of the product. Do not proceed beyond a
CAUTION sign until the indicated conditions are fully
understood and met.

Any interruption of the protective (grounding)
conductor (inside or outside the instrument) or
disconnecting the protective earth terminal will
cause a potential shock hazard that could re-
sulting personal injury. (Grounding one conduc-
ter of a two conductor outlet is not sufficient
protection).

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

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

Servicing instructions are for use by service
trained personnel only. To avoid dangerous elec-
tric shock, do not perform any servicing unless
qualified to do so.

Adjustments described in the manual are per-
formed with power supplied to the instrument
while protective covers are removed. Energy
availeble at may points may, if contacted, result
in personal injury.

Capacitors inside the instrument may still be
charged even if the instrument has been discon-
nected from its source os supply.

For continued protection against fire hazard, re-
place the line fuse(s) only with 250V fuse(s) of
the same current rating and type (for exam-
ple, normal blow, time delay, ete) Do not use
repaired fuses or short circuited fuseholders.




ATTENTION
Static Sensitive
Devices

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

Depending on the magnitude of the charge, device substrates can be
puncturéed or destroved by contact or mere proximity of a static charge.
The results can cause degradation of device performance, early failure,
ar immediate destruction.

These charges are generated in numercus wavs such as simple contact,
separation of materials, and normal motions of persons working with
static sensitive devices.

When handling or servicing equipment containing static sensitive
devices, adequate precautions must be token to prevent device damage
or destruetion.

Only those who are thoroughly familior with industry eccepled
techniques for handling static sensitive devices should attempt to
service etrewitry with these devices.

In all instances, measures must be taken fo prevent static charge
build-up an work surfaces and persons handling the devices.




Model 8643/8644 Contents

® CONTENTS

Chapter 1 - Quick Reference Guide

Front Panel Operation
Audio Source Operation
Hpecial Function Operation
Remote Operation

Error Messages

Chapter 2 - General information and Specifications

Where to Find Information
Usger’s Guide
Specifications

Safety Considerations

Description
RF Output
Output Amplitude
Modulation

Hewlett-Packard Interface Bus (HP-IB)
Selecting the HP-IB Address
Instruments Covered by thiz Manual
Additional Equipment Information
Electrical Options
Mechanical Options
Documentation Options
Available Electrical and Mechanical Equipment
Accessories Supplied

rev.15MAYQ3




Contents

Chapter 3 - Installation

Unpack Your Signal Generator
Connect Power
Select Line Vo'tage and Fuse
Connect Power Cahle
Select an HI-TB Address
Connect the Signal Generator with Other Instruments
Tarm On the Signal Generator
Operating Environment
Stack or Rack-Mount the Signal Generator
Storing or Shipping the Signal Generator

Chapter 4 - Special Functions

How to Access the Special Functions
Descriptions of Special Functions

Chapter 5 - Internal Audio Source

The Directory
A Quick Demonstration
Procedure to Sum Channel 1 with Channel 2.
An Explanation of Internal Audio Source
Block Diagrams ~ An Introduction
Subcarrier Sources — Maximum that may be Active
Subearrier Sources ~ Maximum Voltage Levels.
Audio Source: Channel 1
Audio Source: Chanmnel 2
Subcarrier Moedulation Sources in Channel 1

Model 8643/8644




Model 8643/8644 Contents

Chapter 6 -~ Remote Operation

Table of Contents
Getting Started

Example 1. Reset, Frequency, Amplitude

Example 2: Frequency Modulation, Amplitude in Volts
Advanced Programming . ., . .
Programming Reference
HP-IB Address

How to Digplay or Change the HP.IB Address
HP-IB Capabilities
HF-IB Control Language Dictionary

Table of Contents

HP-SL Notes .

HP-SL Notes (Continued)

HP-51. Notes (Continued)

HFP-S5L Notes (Continued)
HP.IB Device Status Dictionary

Table of Contents
IEEE 488.2 Definitions

Condition Register

Event Register

Trangition Filter

Event Enable Register

Quene

Status Register Model
@ IEEE 488.2 HP.JB Status Byte Register

Device Dependent Summary Bits

MAV Summary Bit

RQS and MSS Summary Bits

IEEE 488.2 Service Request Enable Register
IEEE 488.2 Standard Event Status Register

Fower On Bit

User Request Bit

Command Error Bit

Execution Error Bit

Device Dependent Error Bit

Query Error Bit

Request Conirol Bit

Operation Complete Bit

Standard Event Status Enable Register




Contents Model 8643/8644

Chapter 6 — Remote Operation (cont’d)

HP-8L Device Dependent Condition/Event Status Registers
Device Dependent Bit Definitions
Temperature Drift Bit
Signal Integrity Bit
Autorange Bit
Calibration Bit . . .

Signal Settled Bit
Sweep in Progress Bit
Data Questionable Bit

Signal Integrity Condition/Event Status Registers
Hardware Integrity Summary Bit
Modulation Integrity Summary Bit
Reference Integrity Summary Bit
Frequency Integrity Summary Bit
Amplitude Integrity Summary Bit
Calibration Integrity Condition Bit

TIEEE 488.2 and HP-SL Status Register Syntax

Example HP-SL Programs
Table of Contents
A Tool for Developing HP-SL Programs

Introduetion to HP-SL Syntax Drawings
Command Statements
Command Message
Subsystem Syntax
HP-SL Notes
Table of Contents

Chapter 7 - Error Messages

What Happens When You Get an Error Message




Mode! 8645/8644 Contents

Chapter 8 - Performance Tests

Porformance Tests

Preliminary Test, Internal Voltmeter Verification

Performance Test 1, Carrier Amplitude Test

Performance Test 2, AM Test

Performange Test 3, FM Test

Performance Test 4, Spectral Purity Test (SSB Phage Noige)

Performance Test 5, Spectral Purity Test (Harmonics)

Performanee Test 6, Pulze Modulation Test

Performance Test 7, Internal Audio Oscillator Test

Performance Test 8, Freguency Accuracy Test

Performance Test 8, Avionics Parameterg Test (Option 009) . . . . . . . . . ... oo 00000 443
Performance Test 10, Option 010 Leakage Test

Performance Test 11, Option 011 Counter Accuracy and Sensitivity Test . . . . . . . . .. ... ... .. BmH0
Performance Test Record

Introduction

Equipment Required

Calibraiion Cyele

Adjustment 1, Special 171: Recal
Adjustment 2, Timebage Adjugtment

INDE X

APPLICATION ond
PRopucT NOTES

rev. 156MAYO3




Quick Reference Guide

Contents

__FRONT PANEL OPERATION

page 10 % page 112 oy
page 1-11 page 1-14

i

S——

(I N Y R D

—-1.11'|u'r‘1r—1 — GWEEP ——

000
wssa T specur O B |
. R G .

b | = HPD ———w.—y

-t o 0lo o OO0 0 O

AUDIO SQURCE OPERATION ... page 1-16

L—. SPECIAL FUNCTION OFERATION ... page 1-18

REMOTE OPERATION ... page 1.22

ERROR MESSAGES ... page 1-26

Quick Reference Guide 1-1




Front-Panel Operation

UTILITY

1. DISPLAY

Note ‘

3. SPECIAL

1-2 Front-Panel Operation
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Use DISPLAY to display a list of the active special functions, the
contents of a storage register, or to list the storage registers in the

current sequence setting. Press then (sPECIAL), (RECALL), or
to display the current settings.

Use MS5G when the MSSG annunciator lights in the
Frequency/Status display to view error and status messages.

To View Each Message

Press (MssG) to view the first message in the list. Press (MssG) again
to view each additional message in the list. To return to the first

message in the list, press (SHIFT), then (MssG).

Messages concerning transient events are removed from the message
list after they have been displayed.

Press (SPECIAL) to access the special functions. (For further

information about special functions, refer to Special Function
Operation on page 1—18.)




4. CLEAR ALL

5. SAVE, RECALL

Note ﬁ

6. SET SEQ

7. SEQ

8. AUTO SEQ

Front-Panel Operation

Press (SHIFT), {(CLEAR ALL), to delete all the information

in all of the starage registers.

Press (SAVE), a storage register rumber (0 to 49), and (ENTER)
to save an instrument setup.

Storage registers 0 to 9 provide storage of all instrument settings.
Storage registers 10 to 49 store frequency and amplitude settings
only.

Press (RECALL), the desired storage register number, and
(ENTER) to recall an instrument setup.

Use SET SEQ to define a sequence of storage registers. Only storage
registers 0 through 9 can be used with the sequence function.

To Set a Storage Register Sequence

Press (SHIFT), (REcALL) (SET SEQ). Then enter the storage register
number you want to store in the first position (position 0), and
press (ENTER). To add another register to the sequence, enter
the number and press again. You can enter up to 10 registers.
You can uge a register more than once in the sequence. To exit the

sequence, press (EXIT).

Press (SEQ) to manually step through the storage register sequence,

Use AUTO SEQ to automatically sequence through the storage
register sequence. Press (SHIFT), (AUTO SEQ) to start the

antomatic sequence function. The sequence will repeat until you

press (OFF ).
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Front-Panel Operation

HP-IB
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1, ADRS To View the HP-IB Address seiting
Press (SHET), (LGGAL) (ADRS).
To Change the HP-IB Address Setting

Press (SHIFT), {ADRS), then enter a two digit address from 00
to 30 and press to set the HP-IB address.

1-4 Front-Panel QOperation




SWEEP

Sweep Modes

Front-Panel Operation

Use the sweep keys to sweep the RF carrier frequency in either of
two modes, digitally-stepped sweep or phase-continuous sweep.
Digitally-stepped sweep is the default sweep mode. It provides a
broadband frequency sweep capability. Phase-continuous sweep
provides a linear, narrowband frequency sweep. Turn on Special
Function 112 to select phase-continuous sweep.

Press {AuT0), (SINGLE), or (MANUAL]) to start or stop a sweep.

Phase-Continuous Sweep Spans”

Carrier
Frequency
(MHz)

(FREQ SPAN)

(FREQ SPAN)

Min.
(Hz)

Max.
(MHz)

Carrier
Frequency
{MHz)

(FREQ SPAN)

(FREQ SPAN)

Min.
(Hz)

Max.
(MHz)

1030 to 2060
515 to 1030
257 to 515
128 to 257
64 to 128

32 to 64

16 to 32

400.0
200.0
100.0
50.0
25.0
12,5
6.25

40.0

20.0

10.0
5.0
2.5
1.26
0.625

8 to 16
4to8
2tod
1to2

0.5t01

0.25 to 0.5

3.13
2.0
2.0
2.0
2.0
2.0

0.31
0.15
0.078
0.039
0.019
0.009

* Limits for wide FM deviation for HP 8644B Synthesis Mode 1 and
HP 8643A Special Function 125
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Front-Panel Operation

1. Sweep Formats

2. Sweep Time

1-6 Front-Panel Operation
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There are two ways to set up the signal generator to sweep the
carrier frequency. One way is to specify a start frequency and a stop

frequency using the (START FREQ) and (5ToP FREQ) keys. Another way

is to set the frequency span you want to sweep using the
key, and then enter the center frequency for the span using the

CTR FREQ) key.

Use F — START, F — STOP, and F — CTR to set the start, stop
and center frequencies to the displayed RF carrier frequency.

Use to set the time to complete each sweep (within the
range of (.5 to 1000 seconds). The sweep time, frequency span, and

synthesis mode you have selected determine the step time, number of
steps, and step size for the digitally-stepped sweep mode.




3. Markers

Front-Panel Operation

Step Time

Step time is determined by the synthesis mode selected.

Synthesis Mode

Step Time
HP 8643 HP 8644

10 0125
Preset Condition 0.225 s
Not Used 0.3s

Number of Steps

The number of steps is calculated with the following formula:

. Sweep Time—~{Step Timex0.3)
Number of Steps = Siep Time

The maximum number of steps possible is 1023. Fractions are always
rounded down (for example, 9.7 = 9 steps).

Step Size

The step size is calculated with the following formula:
Step Size (Hz) = Freguency Span (Hz)

Number of Steps

Use (MKR 1}, (MKR 2), and (MKR 3) to set marker points within the
frequency sweep span. The marker signals are available at the
Z-AXIS connector on the rear panel. Press a marker key, then the
desired frequency value and units. Use F-MKR 1, F-MKR 2,
or F=MKR 3 to set the value of a sweep marker frequency to the
displayed RF carrier frequency.

Front-Panel Operation 1-7




Front-Panel Operation

MODULATION

1. Modulation Mode
Keys

2. AUDIO LEVEL

1-8 Front-Panel Operation
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Use the modulation keys to set the desired modulation meode.

To Set Modulation

Press a modulation key. Then enter the desired value and units, or
press to select the modulation mode. The LED annunciator
above the modulation key will light when a mode is selected.

Use AUDIO LEVEL to set the level of the internal audio source.

To Set the Audio Level

Press (SHIFT), (AUDIo FREQ) (AUDIO LEVEL). Enter the audio level
using the DATA keys, or turn the knob, or press the () or {{f] key.

To Turn Off the Audio Level
Press (SHiFT), (AUDIO FREQ) (AUDIOQ LEVEL), then press (OFF).

When using the internal audio source, the modulation level displayed
on the front panel 1s accurate only when the andio level is set to

2.0 V. Reducing the audio level causes the actual modulation level o
be less than the displayed level.




3. AUDIO FREQ

4. ALl MOD

6. EXT AC, EXT DC

Front-Pane! Operation

Use to set the internal andio frequency for Channel 1
of the audio source. (For additional information about Channel 1
and Channel 2 operation, refer to Audio Source Operation on page
1—14.)

To Set the Audio Frequency for Channel 1

Press (AUDIG FREQ). Enter the desired frequency using the DATA
keys, or turn the knob, or press the (I} or (1) key.
To Turn Off the Audio Frequency

Press (aupio FReQ), (oFF). This turns the internal audio source
completely off.

Use to turn all selected modulation modes (AM, FM, PM,
or Pulse) on or off. (A modulation mode is selected if the LED
annunciator above the key iz lit.)

To Turn Modulation Off or On

Press (aLL moD), (0FF) to turn all modulation off. To turn modulation

back on, press (ALL moD), (0N). This turns on all modulation modes
that were on when {ALL MOD), (OFF) was pressed.

Use to select the internal andio source for modulating the RF
carrier signal.

To Select the Internal Audio Source

Select a modulation mode (AM, FM, PM, or Pulse), then press (INT).

Use (EXT AC) or (EXT D) to modulate the signal generator with an
external audio source connected at one of the modulation inputs.

Front-Panel Operation 1-9




Front-Panel Operation

CARRIER

1. FREQ OFS Use FREQ OFS$ to offset the displayed Carrier Frequency from the
output frequency. Press (SHiFT), (FREQ OFS), (on). Enter the
offset value using the DATA keys. The signal generator will display
the Carrier Frequency as the sum of the Carrier Frequency setting
and the offset value you have entered. To turn off the frequency

offset, press (SHIFT), (FREQ OFS), (ofF).

2. AMPTD OF$ Use AMPTD OFS to offset the displayed Carrier Amplitude from the
output amplitude (up to 50 dB maximum). Press (SHIfT), (AMPTD)
(AMPTD OFS), (on). Enter the offset value using the DATA keys.
The signal generator will display the Carrier Amplitude as the sum of
the carrier amplitude setting and the offset value you have entered.
To turn off the amplitude offset, press (3HiFT), (AMPTD) (AMFTD

3. INCR SET Use to set an increment value for RF frequency, amplitude,
FM, AM, or the internal audio source. Use () and () to increment
and decrement the selected function.

4. RF ON/OFF  Use to turn off the RF output. The instrument turns off
the output by switching in full attenuation.

1-10 Front-Panel Operation




Front-Panel Operation
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1. ENTER  Press (ENTER) to terminate data entries that do not require
specific units, such as Save/Recall entries and Special Function
numbers.

Press (ON) to activate functions such as amplitude offset, frequency
offset, andio level, and Special Functions,

Press to turn off functions such as amplitude offset, frequency
offset, audio level, and Special Functions,

Press (EXIT) to exit a function and return to operation.
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Front-Panel Operation
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These keys are available only on the HP 8644B. (The HP 8643
defaults to Mode 2 operation. Mode 1 operation, for the HP 8643,
can be selected using Special Function 125.)

Press to have the Signal Generator automatically choose the
signal path that provides the best spectral purity for the control
settings you select.

2. MODE 1 Press to get maximum FM deviation, and minimum RF
output switching time. Noise level is highest in this mode, as shown

in the following table.

1-12 Front-Panel Operation




3. MODE 2

4. MODE 3

5. MODE 4, MODE 5§

Front-Panel Operation

Press to get a median range of FM deviation and RF output
switching time, with 2 medium noise level at the RF output, as

shown in the following table.

Press to get the lowest noise level at the RF output. FM
deviation bandwidth is narrower, and RF switching time is slower

than for Mode 1 or Mode 2.

Modes 4 and 5 are reserved for special applications.

Operating Characteristics for Modes 1, 2, and 3.

Characteristic

Synthesis Mode

MODE 1

MODE 2

MODE 3

R¥ Frequency Switching Time
FM Deviation at 1 GHz
Phase Noise (20 kHz ofiset at 1 GHz)

90 ms
10 MHz
—120 dBe

200 ms
1 MHz
—130 dBe

350 ms
100 k=
—136 dBc
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Front-Panel Operation

INCR/DECR (Incre-
ment/Decrement)
Keys

1. KNOB HOLD

2. KNOB INCR

1-14 Fromt-Panel Operation
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Use KNOB HOLD to assign knob control to a specific function.
Knob hold can be assigned to the following functions: Frequency,
Amplitude, Audio Frequency, AM Depth, FM Deviation, Start
Frequency, Stop Frequency, Center Frequency, Frequency Span, or
Marker Frequency.

To Assign Knob Hold
Press a function key. Press (SHIFT), (KNOB HOLD).

To Turn Off Knob Hold
Press (KGE.GFF)

Press (SHIFT), (KNOB INCR} to configure the knob to emulate
the operation of the () and () keys described in item 6, 1 {.

To Turn off KNOB INCR

Press (KNOBR OFF), or (<= ).
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4. 4 DECR, ¢ INCR

5. KNOB OFF

6. 4 1

Front-Panel Operation

Use (& ¥7), and to move the cursor (v7) on the display. The
cursor indicates which digit will be incremented when the knob is
turned,

Press (30FT), (1) (¢ DECR) to decrease the phase of the RF output
relative to another source that is locked to the same timebase as this
signal generator. The phase is decreased by 1° each time the key is
pressed.

Press (S8HIFT), (1) (¢ INCR) to increase the phase of the RF output
by 1° each time the key is pressed.

Use to turn off the knob.

Use these keys to change the displayed value of the selected function
by the INCR SET value.

To Set the increment Set Value
Press and enter the desired value.
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Audio Sowrce QOperation

Internal Audio
Source

Two internal audio sources (Channels 1 and 2) are available in the
signal generator. They can be used individually or summed together
to modulate the carrier. In addition, four subcarrier sources are
available for modulating the Channel 1 audio signal (an AM source,
an FM source, a PM source, and a pulse modulation source). The
subcartier sources can be used individually or simultaneously.

Channel 1 is operated from the front panel. Channel 2 and the
subcarrier sources are operated using Special Functions.

iCARRIER SOURCES
(Special Function Operation
AM
FM
PM
Puilse

) \l\ AUDIO $SOURGE CHANNEL 1 \[\

(Frant Panel Operation}

To Set Up the Audio
Sources

=

AUDIC SOURCE CHANNEL 2
($pecial Function Operation)

Perform the following steps to set up each audio channel. (If you
need additional information for entering the Special Functions shown
in the table, refer to the Special Functions section of this QJuick
Reference on page 1—18).

Step Aundio Source Channel 1 Control

I. Freque
2. Audio

ncy |Presa Enter frequency
Level | Press (SHIFT) (AUDIO FREQ) Enter level

3. Waveform | Press © Turn knob to select waveform

1-16 Audio Source Operation




Audio Source Operation

Step Audio Source Channel 2 Special Function Contxal

I. Frequency | Press UG Enter frequency

2. Audio Level | Press @A) Enter level

3. Waveform | Press AE Turn knob to sclect waveform

4. Phase Press () Enter phase (relative to Channel 1)

Note The audio level of the internal source must be set to 2-volts-peak for
i the displayed FM deviation to be accurate. For two-tone testing,
the composite audio level settings of Channel 1 and Channel 2 set
the Jevel of the audio source and cannot exceed 2-volts-peak. The
FM deviation provided by each channel is proportional to its andio
level setting. For example, when Channel 1 is set to 1 volt, the FM
deviation it provides is one-half of the displayed deviation setting.

To Set Up the  Perform the following four steps to set up each subcarrier source. (If
Subcarrier Source  you need additional information for entering the Special Functions
shown in the table, refer to the Special Functions section of this
QQuick Reference on page 1—18.)

Special Function Number

Step Special Function Control
AM FM FM | Pulse

1. Subcarrier source | 137 145 149 | Press
2. Frequency 138 146 150 | Enter frequency

3. Waveform 139 147 151 | Turn knob to sclect waveforin

4. Phasc 140 - 148 152 | Enter phase (relative to Channel 1)

For additional information about the Internal Audio Source, refer to
chapter 5 in the User’s Guide.
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Special Function Operation

To Select a Special
Function

Note d

To Control the Special
Function

Enter a value

(Exatple: 103 Amplitude Limit)

Turning the function ON or OFF
(Example: 100 Auto Attenuation)

1. PRESS

2. ENTER the function number
(from Table 1-1)

3. PRESS to select the function

After the SPECIAL key has been pressed, the knob can be used to
scroll through the list of Special Functions.

Once a Special Function has been selected, it may be necessary to
perform an additional step to control its operation. If the Special
Function you have selected requires an additional step, it will be one
of the following control steps. (Refer to table 1—1 for further control

information.)

Scrolling through the list of choices on the display

(Example: 130 Audic Waveforms)

To Reset all Special
Functions

Press to reset all special functions to their preset

conditions.
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Special Function Operation

Tahle 1-1. Special Functions

Function Number

Ta Control

Preset
Condition

Amplitude

160:

161:

102:

103:
104

105:

Auto Attenuation

Attenuation
Amplitude
Carrection
Amplitude Lirnit
Wideband ALC

Amplitude Muting

ON = Automatic attenuator switching

OFF = Attenuators held at current setting providing transient-free
level adjustment over a 20 dB range

Turn knob to select attenuators and turn off Special Function 100
ON = Internal calibration data is used,

OFF = Internal calibration data is not used

Enter upper amplitude limit in dB

ON = Wide ALC bandwidth,

OFF = Narrow ALC bandwidth

ON = Output amplitude attenuated during frequency or amplitude
changes.

ON

ON

19.9 dBm
OFF

ON

Frequency

110:
111:

Rel @ Adjust
Frequency Multiplier

: Phase Continuous

Sweep

Turn knob to change carrier’s phase in 1° steps
Enter multiplier or divider value:
+ integer = Frequency multiplier
— integer = Frequency divider
ON = Phase-continuous sweep,
QFF = Digitally-stepped sweep

: FM Synthesis

: F(t)

: FM Pre-emphasis

: FM Delay Equalizer
: Wide FM Deviation

{HP 8643 only)

Turn knob for Digitized or Linear FM

Digplays phase-locked frequency during digitized FM
ON or OFF

ON or OFF

ON = 10 times greater FM deviation

OFF = 1 MHz maximum at 1 GHz

Digitized

OFF
ON
OrF
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Special Function Operation

Table 1-1. Special Functions (continued)

Function Number

To Control

Preset
Condition

Internal Audio Source
130: Audio Waveform

131: Audio Triggered

: Triggered Audio

: Audio 2 Frequency
: Audio 2 Level

: Audio 2 Waveform
: Audio 2 Phase

37: Audio AM Depth
: Audio AM Frequency
: Audio AM Waveform
: Audio AM Phase
: Audio FM Deviation
: Audio FM Frequency
: Audio FM Waveform
4: Audio FM Phase
5: Audio M Deviation
: Audio #M Frequency
: Audioc M Waveform
: Audic ¢M Phase
: Audioc Pulse
: Audio Pulse
Frequency
Audio Pulse Phase

Turn knob to select sine, squate, triangle, sawtooth, or
white-Gaussian-noise waveforms

ON = Special Function 132 and rear- panel AUDIOQ TRIG input
enabled,

OFF = Special Punction 132 and rear-panel AUDIO TRIG input
disabled

ON = Trigger 360° cycle of audio (requires that Special Function 131 is
on)

OFF = Normal audie output

ON = Activate audio source in channel 2, and zet itz frequency

Enter level of audio source in channel 2

Turn knob to select waveform of audio source in channei 2

Turn knob to select phase of audic source in channel 2 relative to
channel 1

ON = Activate subcarrier AM source, and select itz modulation depth
Enter frequency for subcarrier AM source

Turn knob to select audio waveform for subcarrier AM source

Turn knob to select phase for subcarrier AM source

ON = Activate subcarrier FM source, and select its deviation value
Enter frequency for subcarrier FM source

Turn knob to select audio waveform for subcarrier FM source
Enter phase for subearrier FM source

ON = Activate subcarrier PM source, and sclect its deviation value
Enter frequency for subcarrier PM source

Turn knob to select audio waveform for subcarrier PM source
Enter phase for subcarrier PM source

ON = Aciivate subcarrier pulse source

Enter frequency for subcarrier pulse source

Enter phase for subcarrier pulse source

Sine

OFF

OFF
100 mV
Sine

0.0°

QOFF
100.0 Hz
Sine
0.0°
OFF
100.0 Hz
Sine
0.0°
OFF
100.0 Hz
Sine
0.0°
OFF
100.0 Hz

0.0°
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Special Function Operation

Table 1-1. Special Functions {continued)

Funcéion Namber

To Control

Presct
Condition

Reference

161: Reference Source

Monitors internal/external reference oscillator connection

EXT

Service
170: Test

171: Recalibration
172: RAM Wipe
300: Service Mode

ON = Test instrument/modules for failures (takes several minutes)
ON = Recalibrate instrument (takes several minutes)

ON = Erase contents of RAM memeory (takes several minutes)

ON = Allow access to diagnostic tests

OFF
OFF
OFF
OFF

Internal Meters
180: DC Voltmeter
181: AC Voltmeter
182: Power Meter

Displays internal dc voltmeter reading
Displays internal ac voltmeter reading

Displays internal power meter reading (connector is located under top
cover of instrument)

Serial Nwober
190): Serial #

Displays instrument serial number

Display
173: Security

: Blank Display

: Blank Frequency
: Blank Modulation
: Blank Audio

: Blank Amplitude

: Furopean Radix

ON = Secure Special Functions 191 through 195,

OFF = Unsecure Special Functions 191 to 195 and perform Special
Function 172 {RAM wipe)

ON = Blank all front-panel displays

ON = Blank FREQUENCY /STATUS display
ON = Blank MODULATION display

ON = Blank andic FREQUENCY display
ON = Blank AMPLITUDE display

ON = European decimal/comma separation
OFF = U.5. decimal/comma separation

Note i

4 in the User’s Guide.

For additional information about Special Functions, refer to chapter

Special Function Operation
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Remote Operation

Frequently Used
HP-SL Commands

Frequently Used HP-SL Commands

Command Statement

Choices Available

Comments

HP 8642 HP-IR Command

Amplitude Commands

AMPL:LEV

AMFL.LEV:STEF
AMPL:STAT
AMPLUNIT

AMFL:GAIN

<value> Lunits>

UF | DOWN
<value> Cunital>
ON | OFF

<L bsx

<value> dB

Set amplitude level

Set amplitude step increment
Set RF on or off

Set amplitude wnits {dBm,
dBmW, V, or dBuV)

Set amplitude offset

AP <value> <units>

AFP15 < value™> < units:
APON or AFPOF
AP <unita> (DM, VI, or DU)

RA <value> DB

Amplitude Modulation
AM.DEPT
AM:STAT
AMEOUR
AM:COUP

AM:FREQ

<value> <unital>
ON | OFF
< source Lst'>

<coupling type>

<value> <units>

Set AM depth (% or PCT)
Set AM on or off
Select AM source

Select type of AM coupling (ac
or dc})

Set Audio frequency (Hz or
kHz). Same as LFS:FREQ

AM <valucl <units;>
AMON or AMOF
AMNT or AMBD
AMXA or AMXD

MF <value> <units>>

Common Commands
*RCL
*RST

*SAV

<value>

Recall register
Instrument preset

Save instrument setting

RC <valuc>
1P

5V <valuex

Frequency Modulation
FM:DEV
FM:STAT
FM:MODE
FM:SOUR

FM:COUP

FM:FREQ

<valua™ <unita®
ON | OFF
LIN | DIG

< gource list>>

<ecoupling type>

<value> <unitsl»

Set maximum FM deviation
Set FM on or off
Select type of FM synthesis

Select FM source (INT, EXT
ox both)

Select type of FM coupling (ac
or dc)

Set audio frequency (Hez or
kHz). Same ns LF5:FREQ

FM <value> <unita>
FMON or FMOF
nomne

FMNT or FMED

FMXA or FMXD

MF <value> <unita>
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Frequently Used HP-SL Commands (continued)

Hemote Operation

Command Statement

Choices Available

Comments

HF 3642 HP-IB Command

Frequency Commands

FREQ:CW

FREQ:STEP
FREQ:5TAR
FREQ:STOP
FREQ:CENTER
FREQ:SPAN
FREQ:OFFS
FREQ:5YNT:AUTO
FREQ:SYNT 1 (HP 8643)
FREQ:S3YNT 2 (HP 8643)
FREQ:SYNT (HP 8644)
FREQ:MODE

< valuel» <units>>

<valuel Lunita>
<value> <unital
<value® <units>
<value> Cunite>
yalue Cunitai>
<value Lunite>

ON | OFF

Lvalue>
CW | SWE

Set RF frequency (HZ, KHZ,
MHZ, MAHZ, or GHZ)

Set frequency step increment
Sweep start frequency

Sweep atop frequency

Sweep center frequency
Sweep span frequency

Set frequency offset

Set Auto Synthesis Mode
Select Normal FM Deviation
Select Wide ¥M Deviation
Frequency synthesis mode

Selects OW or sweep operation

FR <value> <units» (HZ,
KHZ, MHZ, MAHZ, or GHZ)

FRIS <value> < units>
FA <value> <units>
FB <value> <units>
none

none

RF <wvaluel» <unite>
none

onc

none

none

FAQOF or FAON

Low Frequency Source

LFS:FREQ

LFS: WAV

LFS:5TAT
LFS:LEV

< value™ <unitg>

SIN | QU | SAWT | WGN |

TRI
ON | OFF

<valuel <unitsi

Set audio frequency (Hz or

KHz)

Select the type of audio
waveform

Set audio source state

Sct amplitude of audio source
(V, mV, ar pV)

MF <value> <units>

none

ML <value'> <units>

Pulse Modulation
FPULS:STAT

PULS:S0UR

ON | OFF

<source List>

Set pulse state

Select pulse source

FPLOF or PLON
PLNT or PLXD

Sweep Commanda

SWE:TIME

SWE:MODE
SWE:SPAC

SWE:GEN

< value™ <units™>

AUTO | MAN
LIN | LOG
STEP | ANAL

Set sweep time (s, ms, ps, or
na)

Select type of swecp
Select aweep apacing

Select digitally-stepped or

phase-continuocus sweep

ST <value» <unita>

5G or 5SM
none

nane
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Remote Operation

Example HP-SL
Program

OUTPUT 719; "#RST"

QUTPUT 719; “FREQ:CW 500 MHZ"
QUTFUT 719; “AMPL:LEV 10 DEM"
QUTPUT 719; "AMPL:STAT ON"
QUTPFUT 719; "FM:DEV 10 KHZ"
OUTPUT 719; "FM:STAT ON"
OUTPUT 719; "AM:DEPTH 50%"
OUTPUT 719; "AM:STAT ON"
OUTPUT 719; "AM:S50UR EXT"
QUTPUT 719; "AM:COUP AC"

To Combine Command Statements

A major advantage of HP-SL is that it allows instrument settings
to be programmed in a single output statement. The colon (:)

and semicolon(;) are used to string together HP-5L commands.

The semicolon is nsed to separate command statements in a single
message. The colon is used with the semicolon to restart commands

from the root (as shown in line 200 below). O
!

OUTPUT 719; "#RST"

OUTPUT 719; "FREQ 500 MHZ;:AMPL:LEV 10 DBM;STAT ON"
QUTPUT 7192; "¥M:DEV 10 KHZ;STAT ON"

QUTPUT 719; "AM:DEPTH 50%;STAT ON"

OUTPUT 719; "AM:30UR EXT;COUP AC
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Special Function

HP-SL Commands

Remote Operation

HP-SL Commands for Frequently Used Special Functions

Special Function

Command Statement

Choices Available

: Auto Attenuation
: Amplitude Muting
: Rel ¢ Adjust

: Phase Continuous Sweep

: FM Synthesis
2: FM Pre-emphasis
: FM Delay Equalizer
: Wide FM Deviation
(HP 8643 only)
: Audio Waveform

- Audio Triggered
: Triggered Audio
: Audio 2 Frequency

! Audio 2 Level
» Audio 2 Waveform

¢ Test

: Hecalibration
: AC Voltmeter
: DO Voltmeter
: Berial Number
: Blank Display

AMPL:ATT:AUTO
AMPL:MUT
PHAS:ADJ]
SWE:GEN
FM:MODE
FM:PRE:STAT
FM:DEL
FREQ:SYNT

LFS5: WAV

LFS:TRIG:IMM
LFS:5TAT?2
LFS:STAT2
LFS:FREQ2
LFS:LEV2
LF5:WAV2

*TST?

*CAL?
VYMET:MODE
VMET-MODE
*IDN?
DISP:ANN:ALL

OFF

ON | OFF
<value>
ANAL | STEP
LIN | DIG
ON | OFF

ON | OFF
1|2

SIN | SQU | TRI |
SAWT { WGN

ON | QFF
ON | OFF
<valuex>
< value>

SIN | SQU | TRI
SAWT | WGN

AC

ON | OFF

Note d

For additional information about remotely operaling the signal
generator, refer to the chapter 6 in the User’s Guide.

Remote Operation




Emor Messages
A

Error Messages The flowchart below describes a procedure for determining the w
appropriate response to the following error messages: Hardware
Failure, Calibration Failure, Amplitude Error, User Memory Cleared,
Reverse Power Detected, Each step is explained on the next page.

| | l
1| Rec@ess?ﬁ 6|

| | I Check Messages
+00d3M | |

opooolio ol |
Check Settings @

| | Recall Settings

|
@O .
Save Settings ﬁ/ Hh‘"“m,,‘ NO
8 essages Gone?

|
a, | = o
| Disconnact Cables | Reéd:ﬂ:i:&?

5: =0~ | 1= 00D

Preset Instrument I Erase RAM

I
T T NO
1 Messages Gone? ——— ]
S

| YES

ULV T TURD - STV (TR |

120 0®

[ Re-enter Settings

l YES

4

— S— C—r———
TR I |@ﬁ|ﬁ|§| Eﬁﬁﬁﬂ"oﬂ

Continue Qperation Service Instrument
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Error Messages

Procedure . Write down the error message(s) displayed by the instrument.

. Ensure that the instrument settings are within the operating

limits of the instrument.
3. Save the instrument settings, as they were when the message(s)

occurred, in one of the instrument’s storage registers.

. Disconnect all cables from the front-panel and rear-panel
connectors (except the power cable).

. Press (INSTR_PRESET ).

. Check the message list. Note whether the messages are the same
when the instrument is in its preset condition.

. Recall the storage register you saved in step 3.

. Check the message list. Note whether the messages are gone, are
changed, or are the same.
m If the messages are gone, continue with normal operation.
s If the messages are not gone, continue with step 9.

. Write down the instrument settings you saved in step 3.

. Select Special Function 172 and perform a RAM WIPE to erase
the contents of RAM.

. Check the message list.
w If the messages are still present, write them down and send the

instrument in for service.

m If the messages are gone, continue with step 12.

. Re-enter the settings you wrote down in step 9.

. Check the message list.

m If the message(s) return, write them down and send the
instrument in for service.

m If the message(s) are gone, reconnect the cables and continue
with normal operation.

Refer to the Service Manual for further troubleshooting information.
For further information about error messages, refer to chapter 7 of
the User’s Guide.
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General Information and Specifications

Where to Find
Information

User’'s Guide

This User’s Guide contains information required to install, operate,
and test the Hewlett-Packard Model 8643A and Model 8644B Synthe-
sized Signal Generators. The HP 8643A/HP 8644B will generally be
referred to as the Signal Generator throughout this manual.

The information to operate, calibrate, and service this instrument is as
follows:

o The User’s Guide and the Quick Reference Guide are provided
with each instrument. They contain operation and calibration
information. The information presented in the Quick Reference
Guide is repeated chapter 1 of the User’s Guide.

« The Assembly Level Repair, Service Diagnostics Manual for assembly
level repair is not included with the instrument (unless you
ordered Option 910 or Option 915, where available) but can be
obtained separately by ordering through your nearest Hewlett-
Packard office.

The User’s Guide documents front-panel operation, including special
functions, error messages, and HP-SL programrming. All operating
information for the Signal Generator is found in the User's Guide.
Application notes for the Signal Generator are also provided.

Chapter 1, Quick Reference isan overview of the Signal Generator's
front-panel operation. It also provides an abbreviated list of HP-
SL commands for remote operation and a brief overview of Special
Function operation. An error message troubleshooting flowchart is also
provided.

Chapter 2, General Information describes the Signal Generator,
options, accessories, specifications, and other basic information.

Chapter 3, Installation provides information about initial inspection,
preparation for use (including address selection for remote operation),
instrument storage, and shipment.

Chapter 4, Special Functions describes the Special Functions.
Chapter 5, Internal Audio Source provides a quick demonstration,

an explanation, and typical applications of the Signal Generator's
multifunction synthesis capability using the internal audio source.
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General Information and Specifications

Specifications

Chapter 6, Remote Operation provides information for the be-
ginning and advanced HP-SL programmer. Command statements
are described, and programming examples and syntax drawings are
provided.

Chapter 7, Error Messages describes the error messages that
are displayed in the FREQUENCY/STATUS display, and the error
messages that are written to the message quene. Some error recovery
information is provided.

Chapter 8, Performance Tests documents the tests that verify
performance of the instrument against the critical specifications in
table 1-1.

Chapter 9, Adjustments documents the procedures that need to
be performed to adjust the instrument’s electrical performance. The
procedures can be used for periodic calibration.

Service Diagnostics Manual

The Assembly Level Repair, Service Diagnosties Manual docummnents repair-
ing the Signal Generator to the assembly level. This manual does not

include component level repair.

Additional copies of any operation, calibration, or service manual can
be ordered separately through your nearest Hewlett-FPackard office.
The part numbers are listed on the title page of this manual.

Instrument specifications are listed in table 2-1, Specifieations. These
are the performance standards, or limits, against which the instrument
may be tested after a 24 hour warm-up (connection to ac power line),
and after 10 minutes turn-on. The Signal Generator has a general
operating temperature range of 0 to +55°C. Whenever the instrurment
senses an ambient temperature variation of £10°C, a recalibration
should be done to ensure that all specifications are being met. The
error message Temp Drift. Recalibrate is put into the message queue
if the temperature variation occurs. Activate Special Function 171 to
recalibrate the instrument,




General Information and Specifications

Safety
Considerations

This product is a Safety Class I instrument (that is, one provided
with a protective earth terminal). Review the Signal Generator and
all related documentation to become familiar with safety markings and
instructions before operation. Refer to the Warnings and Cautions found
in chapter 3 for safety information.

Safety information pertinent to the task at hand (installation, opera-
tion, performance testing, adjustment, or service) are found through-
out these manuals.

Description

RF Output

The Hewlett-Packard Model 8643A and Model 86448 Synthesized
Signal Generators have an RF output range of 251 kHz to 1030 MHz
(2060 MHz with Option 002). The output amplitude is leveled and
calibrated from +16 to —137 dBm. AM, FM, Pulse, or Phase Modulation
functions can be selected, The RF output frequency, output amplitude,
and modulation functions may be remotely programmed through
the Hewlett-Packard Interface Bus using the new Hewlett-Packard
Standard Language (HP-SL). The unique modular design, internal
calibration, and service diagnostic features permit accurate calibration
and service,

The Signal Generator covers an RF output range of 251 kHz to
1030 MHz which can be extended to 2060 MHz with the optional
Doubler Module (Option 002). Frequency resolution is 0.01 Hz. A 12-
digit display of the RF output in Hz, kHz, MHz, and GHz gives easy
viewing of the desired frequency. Pushbutton keys and rotation of the
Knob permit accurate tuning, and incrementing of the RF output.

Frequency accuracy and stability are dependent upon the reference
source being used, which will be either the internal reference oscillator
or an external source operating at 10 MHz. An optional 10 MHz
reference with a temperature stabilized crystal is available for increased
stability (Option 001).
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Output Amplitude

Modulation

The Signal Generator has precise power levels from +16 to --137 dBm
over the entire frequency range. For instruments equipped with
Option 002 (Doubler Module), the maximum output levels are +14
dBm for frequencies from 251 kHz to 1030 MHz, and +13 dBm
at frequencies from 1030 to 2060 MHz. Qutput amplitude display
resolution is 0.1 dBm. An 8 digit display provides easy viewing of the
desired output. Easy conversion of units between dBm, +V, EMF, and
so forth is possible.

Reverse Power protection is 50 Watts from a 50 {2 source, 25 V dc.

The Signal Generator features AM, FM, M, and Pulse modulation
which can be simultaneously mixed, for example, AM/FM, AM/¢M,
AM/Pulse, FM/Pulse, $M/Pulse, AM/FM/Pulse, or AM/@M/Pulse. The
Signal Generator also features versatile simultaneous internal and
external modulation capability for AM, FM, Pulse, and ¢M.

With the Synthesized Audio Oscillator, the Internal Audio Source
produces sine, square, triangle, sawtooth, and white Gaussian noise
waveforms from 0.1 Hz to 400 kHz. However, the AUDI0 output has
a typical bandwidth of 400 kHz which affects complex waveforms
with frequency components greater than 400 kHz. A 16-digit display
and LED annunciators shows information for the internal or external
modulation source. Direct keyboard entry for modulation selection is
provided.

The Signal Generator has two types of sweep: phase-continuous, and
digitally-stepped. Linear or log frequency spacing may be selected with
digitally-stepped sweeping; only linear frequency spacing is available
when phase-continuous sweeping.
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Hewlett-Packard
Interface
Bus (HP-IB)

Selecting the
HP-IB Address

The Signal Generator is fully programmable via the HP Interface Bus.
The The Signal Generator's capabilities are defined by the following
interface functions: SH1, AH1, Ta, TEO, L4, LEO, 5R1, RL1, PPO, DC1,
DT0, C0, E2. The Signal Generator interfaces with the bus via open-
collector TTL circuitry. An explanation of the compatibility code may be
found in IEEE Standard 488.2, it IEEE Standard and Digital Interface for
Programmable Instrurnentation or the identical ANSI Standard MC1.1.

For detailed information relating to programmable control of the Signal
Generator over HP-IB using HP-5L, refer to chapter 6.

The instrument’s HP-IB address is preset to 19 (decimal) when shipped
from the factory.

The HP-IB address is front-panel programmable. To change your
instrument’s HP-IB address, press the blue SHIFT key, and then the
ADRS key.

You will see the current address in the FREQUENCY/STATUS display.
Key in the desired decimal number between 00 and 30 if you want to
change the HP-IB address, and then press the ENTER key.

Instruments
Covered by
this Manual

rev. IEMAYY3

This manual documents Signal Generators supplied with electrical
options 001, 002, 003, 005, 009, 010 and 011. These, and various
mechanical options are described later in this chapter.

Serial Numbers

This instrument has a two-part serial number in the form 1234A00123
which is stamped on the serial number plate attached to the rear of the
instrument (above and slightly to the right of the fan louvre). The first
four digits and the letter are the serial number prefix, and the last five
digits form the sequential suffix that is unique to each instrument. The
prefix is the same for all identical instruments; it changes only when a
change is made to the instrument.

The contents of these manuals apply directly to instruments having
the same serial number prefix(es) as listed under SERIAL NUMBERS
on the respective manual title pages.

For information concerning a serial number prefix not listed in the
range provided on the title page, contact your nearest Hewlett-Packard
office.
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Additional
Equipment
Information

Electrical Options

Options are variations to the standard instrument which can be
ordered during, or after the original purchase, If options were not
ordered with the shipment but are now desired, they may be ordered
from your nearest Hewlett-Packard office using the part number
included in the following paragraphs. The following list defines all
currently available options.

High Stability Timebase, (Option 001). This option provides the
Signal Generator with a temperature regulated 10 MHz crystal High
Stability Time Base for increased frequency stability (less than 5 x
10~ 1%/day). Option 001 is installed in addition to the standard reference
oscillator. With Option 001, the rear-panel OVEN REF output connec-
tor from the High Stability Time Base should be connected with a BNC
cable to the REF IN input connector. (The Signal Generator will sense
when the internal reference is connected, and will use an external ref-
erence when connected.) A BNC 10 MHz time base output connector
is provided on the rear panel as a time base reference,

2 GHz Doubler Quitput, (Option 002). The Signal Generator RF
ottput range is extended from 1030 MHz to 2060 MHz.

Rear Panel Inputs/Outputs, (Option 003). This option provides rear-
panel (instead of front-panel) connections for AM/FM/PULSE/PHASE
MODULATION INFPUTS, AUDIO and RE OUTPUTs.

Electronic Attenuator, (Option 005). This option provides the Signal
Generator with an electronic attenwator for high-cycle production ap-
plications, The Option 005 cannot be used with. instruments equipped
with the 2 GHz doubler Option 002.

Specified VOR/ILS Performance, (Option 009). This option pro-
vides a set of VOR/ILS test specifications, Option 009 must be ordered
without Option 002 or Option 005.

Reduced Leakage Configuration, (Option 010). This option pro-
vides the Signal Generator with RF leakage performance reduced to
less than 0.05.V (typically).

2 GHz Frequency Counter, (Option 011). This option provides
the Signal Generator with a progammable counter that can measure
frequencies from 20 Hz to 2 GHz with up to 0.1 Hz resolution from a
single input.

rev. 1AMAY93
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Mechanical Options

Documentation
Options

Front Handle Kit (Option 907). Ease of handling is increased with
the front-panel handles. Order HP part 5061-9690.

Rack Flange Kit (Option 908). This kit contains all necessary hard-
ware and installation instructions for mounting the Signal Genera-
tor in a rack with 482.5 millimeter (standard 19-inch) spacing. Order
HP part 5061-9678.

Rack Flange and Front Handle Combination Kit (Option 909). This
kit is simply a front handle kit and a rack flange kit packaged together.
The combination is made up of unique parts which include both
functions. Order HP part 5061-9684.

Extra Manual Set (Option 910). Provides an additional copy of the
User’s Guide (HP part 08643-90001), the Quick Eeference Guide (HP
part 08643-90019), and two copies of the Assembly Level Repair,
Service Diagnostics Manual (HP part 08645-90104).

Add Service Manual (Option 915). Provides one copy of the Assembly
Level Repair, Service Diagnostics Manual (HP part 08645-90104),

Available
Electrical and
Mechanical
Equipment

rer, 15MAY93

Chassis Slide-Mount Kit. This kit is extremely useful when the Signal
Generator is rack mounted. Access to internal circuits and components
or the rear panel is possible without removing the instrument from
the rack. Order HP part 1494-0059 for 432 mm (17 in.) fixed slides. (To
order adapters for non-HP rack enclosures, use HP part 1494-0023.)

Chassis-Tilt, Slide-Mount Kit. This kit is the same as the Chassis
Slide Mount Kit above except it also allows the tilting of the instrument
up or down 90°. Order HP part 1494-0063 for 432 mm (17 in.) tilting
slides. To order adapters for non-HP rack enclosures, use HP part 1494-
0023.

Service Accessory Kit. A Service accessory Kit (HP part 08645-61116)
is available which contains accessories (special test fixtures, cables, etc.)
useful in servicing the Signal Generator.

Transit Case. Protection when transporting is increased with the
Transit Case, Qrder HP part number 9211-2662. For ease of use when
handling, Transit Case Wheels can be ordered using HP part num-
ber 1490-0913 (includes 4 wheels).
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Accessories
Supplied

The Accessories Supplied are pieces of equipment which are shipped
with every Signal Generator.

Line Power Cable. The line power cable may be supplied in several
different plug configurations according to the Mains voltage available,
and the country of destination of the original shipment, For the part
numbers of the power cables and Mains plugs available, refer to Power
Cables in chapter 3 of this manual.

Fuses. A fuse with a 6A rating for 110 to 220 V ac (HF 2110-0356)
is supplied for the HF 8643A. Fuses with a 4A rating for 115 V ac
(HP 2110-0055) and a 2.5A rating for 230 V ac (HP 2110-0083) are
supplied for the HP 8644B. One fuse is factory installed according to
the voltage available in the country of original destination, This same
information (part numbers and ratings of the fuses available) is in the
paragraph Line Voltage and Fuse Selection in chapter 3 of this manual.

15MARS2
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Table 2-1. Specifications (1 of 4)

Specifications

HP 8643A

HP 86448

Frequency
Range:

Resolution:

Accuracy {std. timebase):
< ] year of calibration

.252 - 1030 MHz
252 — 2060 MHz Opt. 002

01 Hz
.375x10°%times carrier in Hz

252 — 1030 MHz
252 — 2060 MHz Opt. 002

.01 Hz
375x10%times carrier in Hz

Internal reference oscillator
Aging:
Temperature:
Line voltage:
Cutput:

External reference input:

Electronic frequency control
(EFC):

Standard high stability
+1.5x10°%day after ten days
+7x10°1%,0 1o 55°C
£2x10719,(+ 5%, -10%)

10 MHz, >0.15V . level into 308

Option 001 high stability with EFC
+3x10%day after ten days
+6x10710,0 to 55°C
+1x107°, £ 10%

10 MHz, >1V_, level into 500

ms

Accepts 10 MHz +5 ppm and a level range of 0.5Vto 2 V___into 500.

Optien 001 only, +0.01ppm for +1 Vdc at rear panei connector, voltage range + 10 Vdc, input

impedance 10kf.

Spectral Purity
SSB phase noise (dBc/Hz):
{@ 20 kHz offset)
Cuarrier {MHz)
1030 — 2060
515 - 1030
2575 — 515
12865 — 2575
.25 - 128.5

Nonharmonics:

Harmonics:

Subharmonics:

Residual FM (Hz rms):
Carrier (MHz)

1030 — 2060

515 - 1030
2575 - 515

25 — 2575

Residuai AM:
(.3 10 3 kHz Post Det. BW)

(offsets > 100kHz)(typical)

55B AM nonise floor (dBc/Hz):

-124 (Opt. 002)
-130
-136
-140
-142

< -100dB¢, > 10kHz offset,
252 - 1030 MHz

<-94dBc, > 10kHz offset,
1030 — 2060 MHz

< -25dBe, output 2+8 dBm

None, .252— 515 MHz
<-52dBc, 515 — 1030 MHz
<-40dB¢, 1030 — 2060 MHz

3 kHz BW I5 kHz BW
<4 <38

<2 <4

<12 <2

<1 <1.2

<0.01%AM rms

<-157,10 dBm, <1030MHz
<-150,10 dBm, <2060MHz

“130 (Opt. 002)
-136
142
-145
-145

<-105dB¢, > 10kHz offset,
252 — 1030 MHz

<-100dBc, > 10kHz offset,
1030 — 2060 MHz

< -25dBc, output £+10 dBm

None, .252— 515 MHz
<-52dBc, 515 — 1030 MHz
<-40dBe, 1030 — 2060 MHz

3 kHz BW 15 kHz BW
<2 <4

<1 <2

<0.5 <1

<0.5 <0.5

<0.01%AM rms

<-157,10 dBm, <1030MHz
<-150,10 dBm, <2060MHz

rev.15MAY93
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Table 2-1. Specifications (2 of 4)

Specifications
{Cont.)

HP 8643A

HP 8644B

Output Level
Range:

Resolution:
Absolute accuracy:

Reverse power protection:

+13to -137dBm

+16tc -137 dBm,
+13 dBm, Opt.002

.01 Hz

+1 dB, output z-127 dBm
+3 dB, output <-127dBm

50 watts

Amplitude Modulation
Depth:
Resolution:
Bandwidth (3 dB):

Accuracy:
| kHz rate

Distortion:
30% depth, 1 kHz rate

(at 30% depth, i kHz rate)
Externa! input impedance:

Incidental phase modulation:

0 — 100%, output £-+7 dBm

A%

dc to 100 kHz, 128 MHz <{ < 1030 MHz
de to 75 kHz, f,> 1030 MHz

+{7% of setting + 1%) up to

80% depth

<3%; <4% Opt. 002

<0.2radians peak

6000

Frequency Modulation
Maximum peak deviation:

Resolution:

Bandwidth (3 dB):
Carrier accuracy in FM:
Indicator accuracy:

Distertion:

Incidental AM:

External group delay:
External input impedance:

2 MHz, 1030 — 2060 MHz

1 MHz, 515 — 1030 MHz
500 kHz, 257.5— 515 MHz
250 kHz, 128.5~ 257.5MHz
125 kxHz, 64 — 128.5MHz
62.5kHz, 32 — 64 MHz
Deviation halves per lower octave
{>16, »8, >4, »2, >1, » 5 MHz).

2.5% of setting
de to 100 kHz
+0.5% of setting

< 5%, <30kHz rates
< 10%, <100kHz rates

< 5%,20 Hz to 100 kHz rates
<0.5%,deviation 220 kHz

< 10us, £100 kHz rates

6000

20 MHz/200 kHz®, > 1030MHz

10 MHz/100 kHz?, >515MHz

5 MHz/50 kHz, >257.5MHz

2.5MHz/25 kHz, > 128.5MHz

1.25MHz/12.5 kHz*, >64MHz

625 kHz/6.25 kHz®, >32MHz

Deviation halves per lower octave (> 16, >8, >4, »2, >1. >.5
MHz).

2.5% of setting
de to 100 kHz
+0.5% of setting

< 6%, <30kHz rates
<15%”, < 100kHz rates

<5%, <1%>20 Hz to 100 kHz
<0.5% deviation 220 kHz

< 10us, 2100 kHz rates

60040

rev. 156MAYS3
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Table 2-1. Specifications (3 of 4)

Specifications HP 8643A HP 8644B
(Cont.)

Pulse Modulation
On/off ratio: >50dB(HP8643A < 1030 MHz), >35dB(HP8644B = 1030 MHz), >30dB for fo > 1030MHz
Rise/fall time, 10 — 90%: <100ns
Repetition rate: dc to 1 MHz
Minimum width:{typical) 0.5us
Video feedthrough/overshoot:(typical) <15%

Output level accuracy: +2dB

External inputs/outputs: Input level: On state; >3.0Vpk
(6008 input impedance) Off state; <0.8Vpk

Internal Modulation Source

Number of sources: Two sources situltaneously available through summation, independently adjustable in frequency,
phase, amplitude and waveform. Source One may also be internally modulated with AM, FM, phase
modulation and pulse modulation to create a subcarrier waveform.

Sine, white Gaussian noise; 0.1 Hz to 400 kHz

Triangle, Sawtooth, Square; 0.1 Hz te 50 kHz

Waveforms and rates:
Frequency accuracy: Same as timebase
Max output level (into 600£%): 2 Vpk

Output resofution: 2 mV pk

Total harmonic distortion: <0.2%,520 kHz rates

Frequency Sweep
Digital sweep: Digitally stepped sweep over entire frequency range. Linear/log selection. .5to 1000 sec sweeps .
Markers/Z axis output: Three markers available /Z axis ouput nominally <45 V/X axis output nominally 0to 10V.

Phase continuous sweep: 40 MHz of span available at maximum carrier frequency. 20 ms to 10 sec sweep times.

Remote Programming
Interface: HP-IB (IEEE 488.2-1987).
Control language: Hewlett-Packard Systems Language (HP-SL). All functions controlled except power.
SHI, AH1, T6, TEQ, L4, LEO, SRI, RL1, PPO, DCI, DTO, CO, E2.
{EEE-488 functions:

Avionice Option 009 Option 009 provides guaranteed specifications for testing VOR
and ILS (Localizer, Glide Slope and Marker Beacon) receivers.

VOR (108 10 118 MHz) Bearing accuracy: 0.1°, Frequency accuracy: Same as timebase,

AM accuracy (30%): +5% of setting, AM distortion: 2%,
FM accuracy (480 Hz dev.): +1.5Hz

ILS: localizer/glide slope
(108 to 112 MHz/329.3 to
335 MHz)

DDM resolution: Localizer: 0.0002  Glide Slope: 0.0004
DDM accuracy: Localizer: +0.0004 +5% of DDM

Glide Slope: +£0.0008 +5% of DDM
AM accuracy: +5% of setting AM distortion: 2%

Marker heacon (75 MHz}: AM accuracy (95%): £5% of setting +1% AM distortion: 5%

rev. 1IS5MAY93
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Table 2-1. Specifications (4 of 4) &

Sgeciﬁcations HP 8643A HP 8644B
(Cont.)

2 GHz Counter Option 011
Frequency range: 20 Hz to 2 GHz in three ranges
Sensitivity: 40 mV,,_ _ (-15 dBm into 500}
Maximum iaput: 225V, (+20 dBm into 500)
Impedance: 500, 10 MHz to 2 GHz; | MQ shunted by <65pf, <i0MHz
Coupling: ac

rms

Gate times: 0.1sto Isin O.1ssteps
Measurement resolution: Measured frequency (Hz) x 10-%/gate time or 0.01 Hz if greater
Measurement uncertainty: (+ timebase accuracy) plus (+ measurement resolution)

3 \ .
“ When used in low noise mode three

General
Power requirements: +10% of 100V, 120V, 220V or 240V; 48 to 440 Hz; 500 VA except 48 to 100 Hz; 400 VA.

Operating temperature: 0to 55°C

Leakage is measured into a resonant dipole antenna one inch from the instrument’s surface with output level
<0@dBm (all inputs/outputs properly terminated, f, <1 GHz).

Leakage is typically <164V or <2pV with Option 010, measured at the front panel.

The older two-turn loop method of measurement is typically <1V or <0.1pV for Option 010.

Leakage: Conducted and radiated interference meets MIL STD 461B REOZ and FTZ 1046, Q

Acoustic noise: Typically <5.5bels
Storage registers:

Ten full function and 40 frequency/amplitude registers.

Calibration/diagnostics: Internal calibration and diagnostics funtions are available to the user. Built-in test capability focates circuit

malfunctions to allow repair through module replacement.
Calibration interval: Recommended two years (MTBC).
Weight: HP8643A; 23 kg (50 lbs), HP8644B: 30 kg (67 Ibs).

Dimensions: 177H X 426W X 601D mm (7 X 16.8X 23.7in.). Opt. 010 adds 35 mm (1.4 in.) to depth.

Last Rev: 3-30-93

e
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Installation

Unpack Your
Signal Generator

Inspect the shipping container for damage. If the shipping container is
damaged or the cushioning material inside is stressed, keep them until
you have checked the shipment for completeness and the instrument
for proper operation.

If items are missing from your shipment, or if there is mechanical
damage or defect, notify the nearest Hewlett-Packard office. If the
shipping container or cushioning material shows signs of stress, notify
the carrier as well as the Hewlett-Packard office. Keep the shipping
materials for inspection by the carrier.

Connect Power

Warning

The Signal Generator requires a power source of 100 to 120 V ac (+10%)
at 48 to 60 Hz, or 220 to 240 V ac (£10%) at 48 to 60 Hz. Power
consumption is 400 VA maximum.

This is a Safety Class I product (that is, provided with a protective earth
terminal). An uninterruptible safety earth ground must be provided from
the Main power source to the product tnput wiring terminals, power cord,
or supplied power cord set, Whenever it is Iikely that the protection has been
impaired, the instrument must be made inoperative and be secured against
any unintended operation.

If this instrument is to be energized through an external autotransformer
for voltage reduction, make sure that the common terminal is connected to
the earthed pole of the power source.

To avoid hazardous electrical shock, do not perform electrical tests when
there are any signs of shipping damage to any portion of the outer enclosure
(covers and panels).

BEFORE PLUGGING THIS INSTRUMENT into the Mains (ling)
voltage, be sure the correct voltage and fuse has been selected. For protection
against fire hazard, the line fuse should only be a 250 V fuse with the correct
current rating.
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| WARNING l

To avoid the possibility of hazardous electrical
shock, do not operate this instrument at line
voltages greater than 126.5 Vac with line fre-
quencies greater than 66 Hz (leakoge currents
at these line settings may exceed 3.5 md).

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

. Remova the Line Voltage Selection Card. Position the card s0 the line voitage appears at top-left cover.
Push the card firmly into the slot.

. Rotate the Fuse Pull lever to its normal position. Insert a fuse of the correct value in the holder, Cloge
the cover door.,

Figure 3-1. Line Voltage and Fuse Sefection for the HP 8644

Select Line Verify that the Line Voltage Selection Card and fuse are matched to
Voltage and Fuse the power source. See figure 3-1, (The HP 8643 does nol require a
line voltage selection card.) Fuses may be ordered under the HP

part numbers listed in table 3-1.

Table 3-1. Line Fuse Rating and HP Part Number

instrument Line Vaoltage Rating Part Number

HFP 8644 100, 120 V ac 4A, 250 V 2110-0055
220, 240 V ac 2.5A, 250 V[ 21100083
HP 8643 100 t0 240 V ac GA, 250 V 2110-0056




Table 3-2. Power Cable and Mains Plug Part Numbers
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Cable
HP Part
Numbar

Pluy
Deascription

Cable

Length
(inches)

Cable
Color

For Usa
In Country

8120-1351
81201703

90°/STR BS1363A°
90° /90°

90
90

Mint Gray
Mint Gray

United Kingdom,
Cyprus, Nigeria,
Rhodesia,
Singapore

8120-1369
B120-0696

STR/STR
NZS55198/A5C112"
STR/90°

Austrailia,
New Zealand

8120-1689
8120-1692

STR/STR*
8TR/90°

Mint Gray
Mint Gray

East and Wast
Europe, Saudi
Arabia, Egypt,
(unpolarized in
many nations)

?

100V

(Same plug as above)

81201378
8120-1521

81201751

STR/STR NEMAS-15P*
STR/80"

STR/STR

Jade Gray
Jade Gray

Jude Gray

United States,
Canada, Mexico,
Phillipines, Taiwan
.S /Canada

81204753
6120-4754

STR/STR
8TR/90°

Dark Gray
Dark Gray

Japan only
Japan only

250V

5

8120-2104

8120-2296
8120-3097

STR/STR SEV1011
1959-24507

Type 12

8TR/90°

STR/90°

Gray

Gray
Gray

Switzarland

8120-0698

STR/STR NEMAB-15P

Black

Unitad States,
Canada

8120-2956
8120-2957
8120-3957

90°/STR
90°190°
STR/STR

Denmark

8120-4211
8120-4600

STR/STR*IECE3-B1
STR/90°

South Africa, india

8120-1860

8120-1575
8120-2191
8120-4379

0
8
8

STR/STR*CEEZ22-W1
(Systems Cabinet Use)
STR/ETR

8TR/80°

90" /90"

59

3
59
80

Jade Gray

Jade Gray
Jade Gray
Jade Gray

* Part number shown for plug is industry identifier for plug only. Number shown for cable is HP Part Number for complote

cabia including plug. € = Earth Ground; L = Lihe; N = Nautral, TR = Straight
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Connect Power Cable

Warning

This instrument is equipped with a three-wire power cable. When
connected to an appropriate ac power receptacle, this cable grounds
the instrument cabinet, The type of Mains plug shipped with each
instrument depends on the country of destination, Refer to table 3-2,
Power Cable and Mains Plug Part Numbers for the part numbers of
the power cables and Mains plugs available.

BEFORE CONNECTING THIS INSTRUMENT, the protective earth
terminal of the instrument must be connected to the protective conductor
of the (Mains) power cord. The Mains plug shall only be inserted in
a socket outlet provided with a protective earth contact. The protective
action must not be negated by the use of an extension cord (power cable)
without a protective conductor (grounding). Grounding one conductor of a
two-conductor outlet is not sufficient protection.

Select an
HP-IB Address

The instrument’s HP-IB address is preset to 19 (decimal) when
shipped from the factory.

The HP-IB address is front-panel programmable. To change your
instrument’s HP-IB address, press the blue SHIFT key, and then the
ADRS key to show the current address in the FREQUENCY/STATUS
display. Key in the desired decimal number between 00 and 30, then
press the ENTER key.

Connect the
Signal Generator
with QOther
Instruments

Coaxial Connectors

Coaxial mating connectors used with the Signal Generator should be
either 50 @ BNC male connectors or 50 O Type N male connectors that
are compatible with those specified in US MIL-C-39012.

interface Connector
The HP-IB mating connector is shown in figure 3-2, Hewlett-Packard

Interface Bus Connections. Note that the two securing screws are
metrie.

Turn On the
Signal Generator

If you are operating this instrument in extreme environmental condi-
tions, refer to Operating Envirommnent for specific operating limitations.

Press the POWER key to the ON position. The front panel annunciators
momentarily light up for a quick visual inspection.

If the M$SG annunciator is displayed in the lower right corner of the
FREQUENCY/STATUS display, an instrument error has occurred.
Press the UTILITY MSSG key as many times as needed to scroll
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SIGNAL GROUND SHIELD «—CONNECT TO
P/0 TWISTED PAIR WITH 11 ATN EARTH
P/0 TWISTED PAIR WITH 10 $RQ GROUND
SHOULD BE GROUNDED ) P/O TWISTED PAIR WITH 9 IFC
NEAR TERMINATION P/0 TWISTED PAIR WITH 8 NDAC
OF OTHER WIRE OF P/0 TWISTED PAIR WITH 7 NRFD
TWISTED PAIR P/0 TWISTED PAIR WITH 6 DAV
REN ECH
Do s Dio 4
Do 7 Dio 3
DIC 6 Dio 2
b0 5 Do 1

ISOMETRIC —————
THREAD M35 x 0.6 24-PIN MICRO-RIBBON

(SERIES 57) CONNECTOR

Logic Levels

The Hewlett-Packard Interface 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 Ouiput Data Format
Refer to Section Ill, “Operation”.

Mating Connector
HP 1251-0293; Amphenol 57-30240.

Mating Cables Available

HP 10833A, 1 metre (3.3 ft.), HP 10833B, 2 metres (6.6 ft.)
HP 10833C, 4 metres (13.2 ft.), HP 10833D, 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 Interface Bus system is
20 matres (65.6 ft.).

Figure 3-2. Hewlett-Packard Interface Bus Connections {IEp
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Operating
Environment

through the error messages. Error messages may be viewed again by
first pressing the blue SHIFT key and then repeatedly pressing the MSSG
key.

The operating environment should be within the following limita-
tions:

0 Cto+55°C
< 95% relative at 40° C
< 4570 meters (15,000 feet)

Stack or
Rack-Mount the
Signal Generator

The instrument cabinet has plastic feet that are shaped to ensure
self-alignment of instruments when they are stacked.

The HP 8643A weighs approximately 23 kg (50 1bs) net. The HP 86448
weighs approximately 30 kg (67 1bs) net depending upon the options
ordered. Lift properly and carefully to avoid personal injury. Use
equipment slides when rack mounting.

Specific rack-mounting information is provided with rack-mounting
kits. If a kit was not ordered with the Signal Generator as an
option, it may be ordered through the nearest Hewlett-Packard office.
Mechanical Options, in chapter 2, includes information and part
numbers for rack-mount kits,

Slide, rack-mount, kits allow the convenience of rack-mounting with
the flexibility of easy access. Slide-kits for the Signal Generator are
listed below.

Standard Slide Kit for HP rack enclosures HP 1494-0059
Special Tilt Slide Kit for HP rack enclosures HP 1494-0063
Slide Adapter Bracket Kit for Standard Slides HP 1494-0023

(for non HP rack enclosures)

Storing or
Shipping the
Signal Generator

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

Temperature =55° Cto+75° C
Humidity < 95% relative
15 300 meters (50,000 feet)
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Packaging

Original Packaging. Containers and materials identical to those
used in factory packaging are available through Hewlett-Packard of-
fices. If the instrument is being returned to Hewlett-Packard for ser-
vicing, attach a tag indicating the type of service required, return
address, model number, and full serial number. Also, mark the con-
tainer 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 commercially available materials.

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

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

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

. Seal the shipping container securely.

. Mark the shipping container FRAGILE to assure careful han-
dling.
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Special Functions

How to Access
the Special
Functions

There are two ways to access special functions.

1. Press the SPECIAL key and then turn either the knob or press one
of the knob 30 keys to show the available special functions in
the FREQUENCY/STATUS display. Access the special function of
your choice by pressing the ENTER key.

-OR-

2. Pressthe SPECIAL key and enter the special function number of your
choice. Access the special function by pressing the ENTER key,

The yellow annunciator above the SPECIAL key lights up to indicate that
a special function is invoked. At any time, you may display all of the
special functions that are invoked by pressing the DISPLAY key, and then
the SPECIAL key.

Descriptions
of Special
Functions

1881 Futo Attenuation®

This special function allows you to lock or unlock the attenuators at
their present setting. When ON (unlocked), the instrument’s output
amplitude can be set at any level within the range of the instrument.
When OFF (locked), the instrument’s output amplitude can only be
set within the vernier range of the locked attenuators.

ldiiRttenuat ion
This special function gives you the choice of manually selecting which
attenuators to switch in for operating the instrument. Activating this

special function essentially turns off Auto Attenuation described in
Special Function 100.

182 Anetd Correact Lon

This special function allows you to either have a calibrated or an
uncalibrated output amplitude level. When ON, internal calibration
data is used. When OFF, the internal calibration data is not used.

163t Anptd Limit

This special function allows you to specify the upper limit for the
instrument’s output amplitude.
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Special Functions

184rideband AL

This special function allows you to determine the ALC bandwidth.
When OFF, the ALC is configured for the most narrow bandwidth.
When ON, the ALC is configured for the widest bandwidth possible
for the RF output selected.

183 Amplitude Muting

This special function, when OFF, allows you to minimize the affect
of changes that occur when the Signal Generator is in transition
from one output amplitude level to another or from one center
frequency value to another as seen at the RF Qutput. Typically, the
carrier frequency can swing several MHz while in transition, and
the output amplitude may change +6 dBm while in transition. In
the default condition, Amplitude Muting ON, output amplitude and
center frequency changes occur with 20 to 40 dB of attenuation.

l1igiRel & Adiust

This special function allows you to increment or decrement the phase
of the RF output signal in one-degree steps relative to the present
frequency reference.

111iFreq Multipiier

This special function allows you to use an external divider or multiplier
on the RF output and still have the instrument display the final RF
output signal. A positive integer, for example +2 would cause the
frequency display to be multiplied by 2, A negative integex, for example
—2 would cause the frequency display to be divided by 2. The front-
panel OFFSET annunciator turns on when the frequency multiplier is a
value other than +1.

This special function allows you to put the instrument’s sweep
in a phasecontinuous mode. During phase-continuous frequency
sweep, the instrument sweeps between two selected endpoints in a
linear, phase-continuous manner, This sweep function resembles a
true sweeper in that it has no frequency transients; yet it is fully
synthesized, yielding a very linear, precise sweep.

12@:FM Sunthesis

This special function allows you to have the instrument synthesize
the FM signal in a digitized or linear manner. Digitized FM is best for
single-tone modulation and provides a very accurate center frequency
at low deviation rates. Linear FM is best for multi-tone modulation and
provides a more constant group delay than the Digitized FM.
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121iF{t 2

This special function displays the phase-locked loop frequency during
digitized FM. The display is continually updated.

122tFM Pre-ermphasis

This special function allows you to pre-emphasize internal or external
FM modulating signals with a 750 usec time constant. Pre-emphasis
boosts high frequencies in the modulating signal prior to modulating
the RF output. With pre-emphasis turned ON, the displayed FM
deviation applies for rates at approximately 3 kHz. Refer to figure 4-1
for specific details:
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Figure 4-1. FM Audio Pre-emphasis.
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Special Functions

124:FM Dly Egualizer

This special function allows you to turn off the FM Delay Equalizer
circuitry. When ON (the preset condition), 30 psec of group delay
is added to the FM modulating signal to get better FM frequency
I'ESPOIISE.

You may want to turn OFF the FM Delay Equalizer circuitry when the
Signal Generator is used as the VCO in a phase-locked loop application
to reduce phase shift, or when you want to extend the FM bandwidth
to 200 kHz. When OFF, FM Indicator Accuracy is worse for rates of
1-5 kHz and better beyond 30 kHz, refer to figure 4-2 for specific
details:
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Figure 4-2. FM Indicator Accuracy with Special Function 124 Off.

Z5tHide FM Dewistion (HP 8643A only)

This special function allows you to turn on wide FM deviation. Wide
FM deviation provides the maximum FM deviation and minimum
RF output switching time. In this mode, the maximum deviation is
increased, by a factor-of-10, to 10 MHz (for a 1 GHz carrier). The noise
level of the signal generator is also increased in this mode, however.




Speclal Functions

This spedal function allows you to select the waveform for the audio
source in Channel 1. You have five choices: Sine, Square, Triangle,
Sawtooth, or White Gaussian Noise.

1217 Audia Trigoered
This special function, when ON, enables Special Function 132.
122: Trria Budiq

When enabled by Special Function 131, this special function allows you
to trigger the audio source to output a single 360° cycle. When the audio
is triggered for a single cycle of White Gaussian Noise, the result is a
burst of noise for the duration of “1/audio frequency”. You can output
any one of the five audio waveforms. Triggering is done from either
the front-panel ON key or from the rear-panel AUBIO TRIG connector.

132t Aude Freqg

This special function allows you to turn on and off the audio source
for Channel 2, and it allows you to set the audio source frequency for
Channel 2. The audio source frequency for Channel 2 may be set to a
minimum of 0.1 Hz, a maximum of 400 kHz, or any value in between.

124 A0ds Level

This special function allows you to adjust the level of the audio source
for Channel 2. The level for the audio source in Channel 2 may be set
to 2 minimum of 0 V, a maximum of 2 V, or any value in between.

122 Audz Wauve

This special function allows you to select the waveform for the audio
source in Channel 2, You have five choices: Sine, Square, Triangle,
Sawtooth, or White Gaussian Noise.
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1568 Audz P

This special function allows you to adjust the phase of the audio source
in Channel 2. Phase may be expressed in terms of radians or degrees.
The front panel display immediately changes units of degrees and
radians when you switch between the deg and rad keys. Entries may
be scaled; for example, entering 560° would yield -160°.

137:Fud AN Depth

This special function allows you to turn on and off the AM source in
Channel 1, and it allows you to set the percentage of depth for the AM
source. Depth may be set to a mirnimum of 0%, a maximum of 100%,
or any value in between.

l1as:Aud AM Freag

This special function allows you to set the frequency for the AM source
in Channel 1. The frequency may be set to a minimum of 0.1 Hz, a
maximum of 400 kHz, or any value in between.

1224 Rod AM Hawve

This special function allows you to select the waveform for the AM
source in Channel 1. You have five choices: Sine, Square, Triangle,
Sawtooth, or White Gaussian Noise.

14@rFEad A &

This special function allows you to adjust the phase of the AM source
in Channel 1. Phase may be expressed in terms of radians or degtees.
The front panel display immediately changes units of degrees and
radians when you switch between the deg and rad keys. Entries may
be scaled; for example, entering 560° would yield —160°.

141t fud FM Dew

This special function allows you to turn on and off the FM source in
Channel 1, and it allows you to set the amount of deviation for the FM
source. Deviation may be set to 2 minimum of 0 Hz, a maximum of
400 kHz, or any value in between,
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14Z:Aud FM Freq

This special function allows you to set the frequency for the FM source
in Charmnel 1. The frequency may be set to a minimum of 0.1 Hz, a
maxdrmum of 400 kHz, or any value in between.

142:Aud FM MWave

This spedal function allows you to select the waveform for the FM
source in Channel 1. You have five choices: Sine, Square, Triangle,
Sawtooth, or White Gaussian Noise.

l44:Aud FM &

This special function allows you to adjust the phase of the FM source in
Channel 1. Phase may be expressed in terms of radians or degrees. The
front panel display immediately changes units of degrees and radians
when you switch between the deg and rad keys. Entries may be scaled;
for example, entering 560° would yield —160°.

145:Aud &M Dew

This special function allows you to turn on and off the M source in
Channel 1, and it allows you to set the amount of deviation for the
&M source. Deviation may be set to a minimum of 0° , a maximum
of 179.9°, or any value in between. &M deviation may be expressed
in terms of radians or degrees. The front panel display immediately
changes units of degrees and radians when you switch between the deg
and rad keys. Entries may be scaled; for example, entering 560° wotuld
yield —160°.

1461 Acd @M Fres
This special function allows you to set the frequency for the M source
in Channel 1. The frequency may be set to a minimum of 0.1 Hz, a

maximurn of 400 kHz, or any value in between,

147 Aud @M Wawve

This special function allows you to select the waveform for the ¢M
source in Channel 1. You have five choices: Sine, Square, Triangle,
Sawtooth, or White Gaussian Noise.
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148:Aud oM @

This special function allows you to adjust the phase of the $M source in
Channel 1. Phase may be expressed in terms of radians or degrees. The
front panel display immediately changes units of degrees and radians
when you switch between the deg and rad keys. Entries may be scaled;
for example, entering 560° would yield —160°.

149:i Aud Pul=ze

This special function allows you to turn on and off the Pulse source in
Channel 1.

12%9:Aud Pulse Fregq

This special function allows you to set the frequency for the Pulse
source in Channel 1. The frequency may be set to a minimum of 0.1 Hz,
a maximum of 50 kHz, or any value in between,

151:Aud Pulse ¢

This special function allows you to adjust the phase of the Pulse source
in Channel 1. Phase may be expressed in terms of radians or degrees,
The front panel display immediately changes units of degrees and
radians when you switch between the deg and rad keys. Entries may
be scaled; for example, entering 560° would yield —160°,

161:Ref Source
This special function monitors whether the instrument is using its

internal reference oscillator source or if an external timebase source is
connected, The display is continuously updated.

rev. 15MAYQ3
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178: Test

This special function tests the instrument and module hardware for
failures. Turn the knob to select the test you want, and then press
the ENTER key. The message Result Code = @ indicates that the
mstrument is operating normally. A result code other than the numeral
‘0" appearing on the front-panel display indicates a failure. All error
codes are defined in the Service Diagnostics Manual. For Option 011,
add cable between RF-Qut and Measurement In,

n

171:Recal

This special function allows you to recalibrate the whole instrument.
A recalibration takes about five minutes. The message Resuli Code
= B appears if the recalibration passes. All error codes are defined in
the Service Diagnostics Manual, For Option 011, add cable between
RF-Out and Measurement In,

IVZiRAM Hipe

This special function allows you to do a ‘hard’ reset of the instrument
to wipe out the memory contents of RAM (including the calibration
data), This eliminates any instrument settings entered by the user

through the front panel or through HP-IB. An instrument recalibration
is then automatically done. For Option 011, add cable between RF-Out
and Measurement In.

1VasS5ecurity

This special function allows you to secure Special Functions 191 to 195.
When ON, Special Functions 191 to 195 cannot be turned off without
first forcing an automatic RAM wipe as described in Special Function
172. When this special function is active (turned ON), it executes a
RAM wipe when turned OFF. Also, if the instrument’s power switch
is turned to STBY and then back to ON, a RAM wipe will be executed.

18800 Veltmeter

This special function allows you to use the instrument as a DC
voltmeter, DC voltages are monitored from the rear-panel VOLTMETER
IN connector. The front-panel displays a continuously updated DC
voltage reading. The following typical operating characteristics apply:

Range: +50 V d¢

Sensitivity: 0.5V dc

Maxamum Input Voltage: £180 V dc
Input Impedance: 130 k
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121:8C Yaoltmeler

This special function allows you to use the instrument as an AC volt-
meter, AC voltages are monitored from the rear-panel VOLTMETER IN con-
nector. The front-panel displays a continuously updated AC voltage
reading in V rms. The following typical operating characteristics apply:

Range: £50 Vpk

Bandwidth: 10 kHz

Sensitivity: 0.5 Vpk

Maximum Input Voltage: +180 Vpk
Input Impedance: 130 k

1821 Poer Fef et

This special function allows you to use the instrument as a power
meter. Power is monitored from a connector located under the
instrument’s top cover. The front-panel displays a continuously
updated power reading in dBm. The following typical operating
characteristics apply:

Power Range: —10 to +20 dBm
Frequency Range: 250 kHz to 2 GHz
Accuracy: £5 dBm at 10 to 0 dBm
+3 dBm at 0 to +10 dBm

+1 dBm at +10 to +20 dBm
Maximum Input Power: 25 dBm
Input Impedance: 502 AC coupled




Special Functions

183 Countoer Rarmae

This specal function is available with option 011, It allows you to select
the correct frequency range for accurate measurements whert using the
Signal Generator’s Frequency Counter. The three ranges are:

20 Hz to 10 MHz
10 MHz to 640 MH=
640 MHMz to 2 GHz.

The INSTRUMENT PRESET default range for the Frequency Counter
is 20 Hz to 10 MHz. (If the instrument power is cycled without pressing
INSTRUMENT PRESET, then the previously set counter range is still
in effect.)

14 Cnt

This special function is available with option 011. It allows you to use
the Signal Generator as a frequency counter for frequencies up to 2
GHz. Frequencies are monitored in Hz, through the front panel MEAS
INPUT connector and displayed in the left screen. Frequency resolution
is always displayed to within (.01 Hz. Actual measurement resolution
is a function of frequency and gate time.

125 Counter Gats

is available with option 011. It This special function allows you to select
the gate time that determines how often the frequency counter makes
and updates the displayed frequency reading. Gate time selection
can be from 0.1 s to 1.00 s in 100 ms increments. The larger the
gate time (that is, the longer the sampling time), the more accurate
the reading. The INSTRUMENT PRESET default gate time for the
Frequency Counter is 0.1 5. (If the instrument power is cycled without
pressing INSTRUMENT PRESET, then the previously set gate tirme is
still in effect.)

19BZerinl #

This special function displays the instrument’s serial number.
123iBlank Displaw

This special function allows you to blark out all instrument settings
displayed on the front panel (including the LED annunciator lights).

User interaction with the instrument is not displayed on the front
panel.
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192:B1lank Frequenqu

This spedial function allows you to blank out just the frequency setting
from being displayed on the front panel. When ON, each segment
in the Frequency/Status display will show a dash, Mode Select LED
annunciators turn off, and any special functions relating to frequency
are blanked.

192:EBlank Modulatian

This special function allows you to blank out just the modulation
level setting from being displayed on the front panel. When ON,
each segment in the Modulation Level display will show a dash,
Modulation LED annunciators turn off, and any special functions
relating to modulation are blanked.

194:Blank Audin
This special function allows you to blark out just the audio frequency

setting from being displayed on the front panel. When ON, each
segment in the Modulation Frequency display will show a dash, and

any special functions relating to audio frequency are blanked.

19%:Elamk AMpid

This special function allows you to blank out just the RF amplitude
setting from being displayed on the front panel. When ON, each
segment in the Amplitude display will show a dash, and any special
functions relating to RF amplitude are blanked.

196t Eurgpean Fadis

This special function allows you to determine which ‘radix mark” and
which ‘separator mark’ to use in a number. A radix mark is the divider
between the integer portion of a number and the fractional portion of a
number. The separator mark is the separator between groups of digits
in a large number,

When OFF, the radix mark displayed on the front panel is a period and
the separator mark is 2 comma., When ON, the radix mark displayed
on the front panel is a comma, and the separator mark is a period.
For example, 123456789 Hz would be shown as 123,456,789.00 Hz in
normal operation, however, it would be shown as 123.456.789,00 with
the European Radix ON.
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Z2ARVOR Setup

This specdial function allows you to generate a composite VOR test
signal. The instrument is set for a bearing of 0° to the station on a
carrier of 108.0 MHz.

22lrloralizer Setup

This special function allows you to generate a composite Localizer test
signal. The instrument is set for 0 DDM on a carrier of 108.1 MHz.

2z22:Glideslope Setup

This special function allows you to generate a composite Guideslope
test signal. The instrument is set for 0 DDM on a carrier of 334.7 MHz.

ot 0F Beamon Setup

This special function allows you to generate an OM Beacon test signal.
The instrument is set for a 2 Hz pulsed tone beacon.

i)

2242 MM Beacon Setup

This special function allows you to generate an MM Beacon test signal.
The instrument is set for a 2 Hz pulsed tone beacon.

2251 IM Beacon Setup

This special function allows you to generate an IM Beacon test signal.
The instrument is set for a 2 Hz pulsed tone beacon,

ShEiE Service Mode

This special function allows you to run the instrument’s service
diagnostic routines. The service-diagnostic switch (referred to in the
Service Diagnostics Manual) must be in the correct position in order to
access and run any of the diagnostic tests.
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The multifunction synthesis capabilities of the internal audio source
allow you to generate a subcarrier from complex audio signals. The
subcarrier is applied, in turn, as a modulating wave to the RF carrier

signal.

The AUDIO connector provides access to the complex audio signals for
external applications,

The internal audio source consists of two audio-source channels that
may be summed together. In addition, the audio signal in one channel
may be modulated with a combination of AM, FM, ¢M, or Pulse. Five
fundamental waveforms are available: sine, square, triangle, sawtooth,
and white Gaussian noise.

Read this chapter to do the following;:

+ Learn how to use the audio source as a subcarrier to modulate the
RF carrier.

+ Understand the multifunction synthesis capabilities by reviewing,
block diagrams.

« Create complex audio signals by activating Special Functions,
» Apply the internal audio source, feature-set to your specific testing
or experimental needs.

A brief description of special functions that are available with the
internal audio source is found in chapter 4.
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The Directory

Use the table of contents below as your guide for each subject in this
chapter. Two choices are recommended for first ime users;

1. Get some “hands on” experience by doing the Quick Demonstration
starting on the next page.

2, Otherwise, turn to the section titled An Explanation of the Internal
Audio Source for specific information about the multifunction
synthesis capabilities of the Signal Generator,.

Refer to the section titled Typical Applications once you are familiar with
this feature.
Table of Contents

A Quick Demonstration
An Explanation of the Internal Audio Source
Typical Applications
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A Quick In the following procedure (which takes about 15 minutes), you will
Demonstration

learn how to make the Signal Generator sum the audio source in
Channel 1 with the audio source in Channel 2 to simulate dual-
tone modulation on a subcarrier. The next section of this chapter, An
Explanation of the Internal Audio Source, fully descmbes both Channels 1
and 2,

Use an osdilloscope to observe the results of the following procedure:

Procedure to SIGNAL GENERATOR QSCILLOSCOPE

Sum Channel 1 |[——— |7

with Channel 2, Dolisoo| oo [o|moooo| oo
[=r={NI=T=T=10 =T} =] =] =] =]=] O
oo|liooD||on| (| ooooo INFUT
co looo|leso o meaeo||looo CHAN A or 1
MmOl @00 Shdhood @
]
ALDIO

Figure 5-1. Equipment Setup for the Quick Demonstration

Set Up and Adjust the Oscilloscope

1. Connect the oscilloscope as shown in figure 5-1. Turn on the
equipment and make the following adjustments:

On the Oscilloscope:
Volts/Div

Adjust the Audio Source in Channel 1

2. Press the green INSTR PRESET key. Doing so presets the Signal
Generator to a known state for the following steps.

. Press the AUDIO FREQ key, and then the ON key. An audio frequency
of 1 kHz should be displayed on the front panel.

. Press the blue SHIFT key, and then the AUDIO LEVEL key. The Sig-
nal Generator should now show the following in the MODULA-
TION/AMPLITUDE display:

2.000 V 1.000kHz RF OFF

AUDIO

5. Turn the knob counterclockwise to reduce the audio level to 1 V.
In a following step, the audio source in Channel 2 will also be set
to 1 Vpk; this is because the Signal Generator cannot sum together
more than 2 Vpk from both channels.

A 1 kHz sine wave 1 Vpk is then applied to the oscilloscope from
the 600 Q AUDBIO output connector.
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Adjust the Audio Source in Channel 2
6. Press the SPECIAL key, number “134”, and press the ON key.

7. Adjust the audio source level in Channel 2 to be 1 Vpk.
The Signal Generator should now show the following in the
EREQUENCY/STATUS display:

134:Aud2 Level 1.000 V

8. Press the SPECIAL key, number “133”, and press the ON key,
The Signal Generator should now show the following in the
FREQUENCY/STATUS display:

133:Aud? Freq  OFF

9. Press the ON key, and then adjust the audio source of Channel 2 to
a frequency of 1 kHz. A 1kHz sine wave 2 Vpk should appear on
the oscilloscope display. The 2 Vpk signal is the result of Channel 1
and Channel 2 being surnmed together.
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Observe and Modify the Results

10. Press the SPECIAL key, number “135”, and press the ON key.
The Signal Generator should now show the following in the
FREQUENCY/STATUS display:

135:Aud2 Wave Sine

11. Turn the knob. For each waveform, a different composite signal
appears on the oscilloscope display:

The signal from the Internal Audio Source can be used to modulate
the RF carrier. The same signal taken from the AUBI0 connector may
also be used for external applications (for example, on an external
speaker).

12. Turn the knob to display the sine wave on the oscilloscope.
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13. Press the SPECIAL key, number “136%, and press the ON key.

14. Turn the knob to adjust the audio source in Channel 2 to be +180°
out of phase with the audio source in Channel 1. Notice the sine
wave shown in the oscilloscope display decreases in amplitude
until O V dc is left,

. Press the SPEGIAL key, number “138”, and press the ON key. Turn
the knob. For each waveform, a different composite signal appears
on the oscilloscope display (the Volts/Division sefting on your
oscilloscope may need to be changed to get the same displays
shown below):

The subcarrier waveforms shown above do not refer to a specific
application. They are simply shown to provide you with an example
of the multifunction synthesis that takes place. Refer to “Typical o
Applications” for specific application examples. Q
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An Explanation

Q_f Internal If You Need to Know: Refer to:
Audio Source

« the basic functional
circuitry of the Signal Generator Block Diagrams -
An Introduction
(5-8)

» how many subcarrier sources
can be active at any time Subcarrier Sources -
Maximum that
may be Active (5-10)

» whHat is the maximum output voltage
fram the Internal Audio Source Subcarrier Sources ~
Maximum
Voltage Levels (5—10}

& about the main audio
SOurce Audio Source:
Charnnel 1 (5-11)

» about the second audio
source Audio Source:
Channel 2 (5-12)

« how to modulate the
main audio source Subcarrier
Modulation Sources
in Channel 1 (5-14)

« how the internal audio source
affects the modulated RF carrier Modulating the
RF Carrier with
the internal audio

source (5-19
» how to set increment and ( )

decrement values Increment/Decrement
the Internal Audio
Source (5-21)

« how to save and recall
storage registers Save and Recall
Settings (5-21)
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Block Diagrams - The Signal Generator is depicted by the simplified block diagram
An Introduction shown in figure 5-2,

INTERNAL AUDIO MODULATION pm CARRIER
SOURCE

@

Figure 5-2. Simplified Overall Block Diagram




INTERNAL AUDIO
SOURCE (OPT 007)

Subcarrier Audio  Souce:
Mgsz:‘;gg" Chonnet 1
Audio Souce:
Channel 2

internal Audio Source

Using the internal audio source, the audio source in Channel 1 may

be modulated; AM, FM, ®M, and Pulse subcarrier modulation are
available.

|

MODULATION

0 3
e |

(A

&

QUTPUTS

Figure 5-3. The Internal Audio Source
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Subcarrier Sources It is not permissible to turn ON all the subcarrier sources at once. The
— Maximum that following rule applies to the maximum allowed ON at any time:

may be Aclive

Rule: The audio source in Channel 1 may be turned ON
in combination with any three other sources.

Besides the audio source in Channel 1, there are five other sources, as
follows:

» Audio Source: Channel 2
« Subcarrier AM Source
« Subcarrier FM Source
+ Subcarrier #M Source

« Subcarrier Pulse Source

The error message “Too wmarmg audis sources” appears if you exceed
the maximum limit described above.

Subcarrier Sources The Internal Audio Source may have a maximum of 2 Vpk summed
- Maxirnum (z) together from the audio sources in Chanrels T and 2. The preset
Voltage Levels condition of the Signal Generator sets the AUDIO LEVEL of the audio
source in Channel 1 to 2 Vpk into 600 Q. You must reduce this level

before turning ON any one of the other five sources.

The error message “Audis levsl conf lict” appears if you attempt
to exceed the maximum summed limit of 2 Vpk for Channels 1 and 2.

Also, the error message “Audie level /AN cond lict” appears if you
attempt to exceed the maximum summed limit of 2 Vpk for Channels 1
and 2 with the subcarrier AM sowurce in Channel 1 turned ON.
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Audio Source: The Quick Demonstration showed that frequency, level, and on/off
Channel 1 state are controlled by keys on the front panel; whereas, waveform
is controlled only after Special Function 130 is activated. As shown in

figure 5-4, the audio source in Channel 1 has four parts:

¢ Audio Frequency
¢ Audio Level

o Waveform

o On/Off State

AUDIO SOURCE: CHANNEL 1

,\I%ﬂﬂ

=

WAVEFORMS

SPECIAL 130

Figure 5-4. Block Diagram of the Audio Source in Channel 1.

The audio source in Channel 1 is the reference to which the phase of
the other sources is relative to.
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The audio source in Channel 1 operates within the limits shown in
table 5-1. You’ll receive an appropriate error message if the limits are
exceeded. (Chapter 7 provides error message descriptions.)

Table 5-1. Limits for the Audio Source in Channel 1.

Limits Frequency Level

Minimum 0.1 Hz 6 Vpk

Maximum 400 kHz" 2 Vpk

Resolution 4 digits 0.001 Vpk

* The AUDIO output has a typical bandwidth of 400 kHz for ail
waveforms. This atfects complex waveforms with frequency
components greater than 400 kHz.

Audio Source: The Quick Demonstration showed that special functions are used to
Channel 2 control the audio source in Channel 2. As shown in figure 5-5, the
audio source in Channel 2 has five parts:

o On/Off State
» Frequency

e Level

+» Waveform

+ Phase

AUDIO SOURCE: CHANNEL 2

iy
f\]t:ﬂa
osd (1] | (]2

% Vpk LI WY )

=D D =D

SPECIAL 133 SPECIAL 134 SPECIAL 135 SPECIAL 136

ON/OFF

WAVEFORMS

FREQUENCY

Figure 5-5. Block Diagram of the Audio Source in Channel 2.

Remember The phase of the audio source in Channel 2 is relative to the pkaée of
the audio source in Channel 1. ‘z
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The audio source in Channel 2 operates within the limits shown in
table 5-2. You'll receive an appropriate error message if the limits are
exceeded. (Chapter 7 provides error message descriptions.)

Table 5-2. Limits for the Audio Source in Channel 2.

Limits

Frequency

Level

Phase*"

Minimum

0.1 Hz

0 Vpk

—179.9°

Maximum

400 kHz"

2 Vpk

+180°

Resolution

4 digits

0.001 Vpk

0.1°

The AUDIO output has a typical bandwidth of 400 kHz for all waveforms. This
affects complex wavetorms with frequency components greater than 400 kHz.
Phase may also be expressed in terms of radians by pressing the front panel rad
key. Any entry beyond the maximum and minimum limits will be scaled. For
example, entering 560° would yield —160°.
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Subcarrier Modulation Four subcarrier sources (AM, FM, ®M, and Pulse) are available to

Sources in Channel 1 modulate the audio source in Channel 1. Each subcarrier modulation
source may be modified to control frequency, phase, level, depth, or
deviation; also, each may be turned ON and OFF.

AM Modulating the Audio Source in Channel 1.

T

%
s VA e

SPECIAL 137 SPECIAL 138

SUBCARRIER AM SOURCE

L
f\J ol

vose| |7,

SPECIAL 138

ik,
@ﬂ

SPECIAL 140

Figure 5-6. Block Diagram of the Subcarrier AM Source ‘

Remember The phase of each subcarrier modulation source is relative to the
phase of the audio source in Channel 1.

The on/off state, depth, frequency, waveform, and phase of the
subcarrier AM source in Channel 1 is controlled by special functions
as shown in figure 5-6. The subcarrier AM source operates within
the limits shown in table 5-3. You'll receive an appropriate error
message if the limits are exceeded. (Chapter 7 provides error message

descriptions.)
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A common operator’s mistake occurs when the subcarrier AM source
is turned ON with the AUDIO LEVEL of the audio source in Channel 1
set to 2 Vpk (the preset condition), or to a value greater than the
amount allowed for the desired AM depth. The error message Audic
level AWM cont lict will then appear. Simply reduce the AUDIO LEVEL

to an appropriate value for the amount of subcarrier AM depth
selected.

Table 5-3. Limits for the Subcarrier AM Source.

Limits Depth Frequency Phase™"

Minimum 0% 0.1 Hz ~179.9¢

Maximum 100 % 400 kHz" +180°

Resolution 0.1% 4 digits 0.1°

*

The AUDIO output has a typical bandwidth of 400 kHz for all waveforms. This
affects complex waveforms with frequency components greater than 400 kHz.

* Phase may also be expressed in terms of radians by pressing the front panel rad
key. Any entry beyond the maximum and minimum limits will be scaled. For
exampla, entering 560° would yield —160°.
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FM Modulating the Audio Source in Channel 1

SUBCARRIER FM SOURCE

Af

SPECIAL 141

g

1| (=T

BA\ T/ BT

ON/OFF

WAVEFORMS

NOISE

DEVIATION

FREQUENCY

SPECIAL 142 SPECIAL 143 SPECIAL 144

Figure 5-7. Block Diagram of the Subcarrier FM Source.

The on/off state, deviation, frequency, waveform, and phase of the
subcarrier FM source in Channel 1 is controlled by Special Functions
as shown in figure 5-7. The subcarrier FM source operates within the
limits shown in table 5-4. You’ll receive an error message if the limits

are exceeded. (Chapter 7 provides error message descriptions.)

Table 5-4. |imits for the Subcarrier FM Source.

Limits

Deviation

Frequency

Phase™”

Minimum

0 Hz

0.1 Hz

—-179.9°

Maximum

400 kHz

400 kHz"

+180°

Resoclution

0.001 Hz

4 digits

0.1°

The AUDIO output has a typical bandwidth of 400 kHz for all waveforms. Thig
affects complex waveforms with frequency components greater than 400 kHz.
Phase may also be expressed in terms of radians by pressing the front panei rad
key. Any entry beyond the maximum and minimum limits will be scated. For
example, entering 560° would yield —160°.
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&M Modulating the Audio Source in Channel 1

SUBCARRIER M SOURCE

Av

ir

Y
1| (=F

BN AL

DEVIATION N[\ ON/OFF
WAVEFORMS

SPECIAL 145 SPECIAL 148 SPECIAL 147 SPECIAL 148

Figure 5-8. Block Diagram of the Subcarrier M Source.

The on/off state, deviation, frequency, waveform, and phase of the
subcarrier ®M source in Channel 1 is controlled by Special Functions
as shown in figure 5-8. The subcarrier ®M source operates within the
limits shown in table 5-5. You’ll receive an error message if the limits
are exceeded. (Chapter 7 provides error message descriptions.)

Table 5-5. Limits for the Subcarrier ®M Source.

Limits

Deviation

Frequency

Phase’”

Minimum

00

0.1 Hz

—179.9°

Maximum

+179.9°

400 kHz"

+180°

Resolution

0.1°

4 digits

0.1°

The AUDIO output has a typical bandwidth of 400 kHz for all waveforms. This
affects complex waveforms with frequency components greater than 400 kHz.
Phase may also be expressed in terms of radians by pressing the front panal rad
key. Any entry beyond the maximum and minimum limits will be scated. For
exampie, entering 560° would yield —160°.
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Puise Modulating the Audio Source in Channel 1

SUBCARRIER PULSE SOURCE

s Yy

4

SPECIAL 150

SPECIAL 149 SPECIAL 151

Figure 5-9. Block Diagram of the Subcarrier Pulse Source.

The on/off state, frequency, and phase of the subcarrier Pulse source
in Channel 1 is controlled by Special Functions as shown in figure 5-
9. The subcarrier Pulse source operates within the limits shown in
table 5-6. You'll receive an error message if the limits are exceeded.
(Chapter 7 provides error message descriptions.)

Table 5-6. Limits for the Subcarrier Pulse Source.

Limits

Frequency

Phase”

Minimum

0.1 Hz

—179.9°

Maximum

50 kHz

--180°

Resolution

4 digits

0.1°

Phase may alsc be expressed in terms of radians by pressing
the tront pane! rad key. Any entry beyond the maximum and

minimum limits will be scaled. For example, entering
560°would yield —160°.
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Modulat.ng with the The AUDIO LEVEL affecting the audio source in Channel 1 may be reduced
Internal Audio Source to a value between 2 Vpk and 0 Vpk. Reducing the AUDIO LEVEL allows
you to turn ON the audio source in Channel 2, and to set depth for the

subcarrier AM source. :

As shown in figure 5-10, the Signal Generator requires a 1 Vpk signal
from an external audio source, and/or a 2 Vpk signal from the internal
audio source to provide calibrated operation when the RF carrier is
being modulated. Voltage levels less than these reduce the amount of
modulation on the RF carrier.

INTERNAL AUDIO
SOURCE (OPT 007)

Subcarrier Audio Souce: Ejl‘
Msdulation Channel 1
Sources
Audio  Souce: m
Channel 2 % O

Vpk

EXTERNAL AUDIO
SOURCE

Figure 5-10. Voltage Levels to Produce a Calibrated RF Output.




5-20

internal Audio Source

Internal Audio Source voltage originates from:
¢ Channel 1 only, or

» summing Channel 1 with any of the other subcarrier modulation
sources, or

¢ summing Channels 1 and 2, or

o summing Channels 1 and 2 with any of the other subcarrier
modulation sources.

If you use the Internal Audio Source, you can calculate the amount of
modulation on the RF carrier by using the following formulas:

% Depth = (Vpk from Int. Aud. Source o displayed AM depth)/2
FM Deviation = {Vpk from Int. Aud. Source o displayed FM deviation)/2
&M Deviation = {Vpk from Int. Aud. Source o displayed M deviation)/2

For example, if you FM the RF carrier with the Internal Audio Source at
an audio level of 1 Vpk (Channel 1 only), you will get half the specified
amount of deviation shown in the MODULATION display. However, if you
also turn on the audio source in Channel 2 and set its level to 1 Vpk
(summing Channels 1 and 2 to get 2 Vpk), the Signal Generator will
output the full amount of deviation.

Audio frequency rates up to 400 kHz are allowed, which is also the
typical bandwidth of the audio output circuitry. This bandwidth affects
complex waveforms with frequency components greater than 400 kHz,
causing waveform degradation.

When the Internal Audio Source is used, the maximum bandwidth is
specified as the maximum rate (AM bandwidth is a function of the
carrier frequency). Refer to the specification table in the Calibration
Manual for maximum rates. If higher FM bandwidths are required than
those specified, see Special Function 124 in chapter 4.
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Increment/Decrement The INCH SET key allows you to change increment and decrement values
the Internal for frequency, level, phase, depth, and deviation of the Internal Audio
Audio Source Source, Use the following procedure:

1. Select the special function. For example, after an instrument
reset, if Special Function 138 is active, you would then see the
ollowing in the FREQUENCY/STATUS display:

138:Aud AM Freq 100 Hz

2. Press the INCR SET key. With Special Function 138 active, you would
see the following;:

Audio Freq Incr 100 Hz

. Change the increment value. If you want the Audio Frequency
Increment to be 10 Hz instead of 100 Hz, simply press the 1, 0, and
Hz keys. You can then verify that the new increment value is 10 Hz
by pressing the INCR SET key once again.

Increment values can have a global affect. In the previous example,
the new increment value of 10 Hz for Special Function 138 would be
effective whenever frequency is incremented or decremented for any
audio source. Increment values for phase exhibit the same global affect
in the Internal Audio Source.

Save and The Signal Generator has 50 available storage registers. The first 10,
Recall Settings Registers 0-9, accepts all front panel settings for special functions. The
remaining 40, Registers 10-49, accepts only RF frequency and output

amplitude settings.

Performing an Instrument Preset, or unplugging the Signal Generator
does not alter the contents of the 50 storage registers.
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Typical  The multifunction synthesis capabilities of the Signal Generator’s
A pp lications internal audio source creates complex signals for:

1. VHF ommnidirectional range (VOR),

. ILS two-tone signaling,

. dual-tone modulation,

. audio-tone sweep,

. AM radio testing,

. amplitude sweep,

. modem testing,

. AM noise generation,

and more..,

The following collection of waveforms present a sample of the many
different waveforms possible using the Signal Generator’s internal
audio source. The collection is intended to give you an indication of the

capabilities of the instrument and to stimulate ideas for creating other
waveforms. In most cases, the waveforms may be altered to match

your specific application by changing frequency, phase, waveforms,
or their amplitudes. .ﬁ

Each waveform in the collection is numerically organized by the List
shown above. Use the foldout in figure 5-11, and the list of special
functions in table 5-7 to assist you in generating waveforms with your
Signal Generator’s internal audio source.

Waveforms in the collection are output at the AUDI0 connector (600 ),
and viewed on an oscilloscope. If the waveform is designated as
being applied to an RF carrier, the display is output from the RF
QUTPUT connector (50 Q), and viewed on a spectrum analyzer.
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Table 5-7. Special Functions 130 to 151

SPECIAL FUNCTIONS

Name (Abbreviated)

Limits

Number

Name (Abbreviated)

Limits

Audio Wave

5 Waveforms

1414

Aud FM Dev

0 Hz to 400 kHz

Audic Triggered

ON/OFF

142

Aud FM Freq

0.1 Hz to 400 kHz

Trig Audio

Press ON

143

Aud FM Wave

5 Wavetorms

Aud2 Fraq

0.1 Hz to 400 kH=z

144

Aud FM &

*_179.9° 10 +180°

Aud? Level

OVio2vV

145

Aud &M Dev

0o +178.9°

Aud2 Wave

5 Waveforms

146

Aud $M Freq

0.1 Hz 1o 400 kHz

Aud2 &

*-179.9* to +180°

147

Aud &M Wave

5 Waveforms

Aud AM Depth

010 100%

148

Aud ¥M &

Y _179.9¢ 10 +180°

138

Aud AM Freq

(.1 4z to 400 kHz

149

Aud Pulse

ON/OFF

139

Aud AM Wave

5 Wavetorms

150

Aud Fulse Freq

0.1 Hz to 50 kHz

140

Aud AM &

*_179.9° to +180°

151

Aud Pulse &

*_179.97 10 +180°

" Phase may alse be expressed in terms of radians by pressing the front panel rad kay. Any entry beyond these limits will be
scaled. For exampla, entering 560* would yield —160°,

5-23
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No. 1. Internal Audio Source Waveform

Waveform Name/Description: VHF omnidirectional range (VOR)
composite signal.

| ]
R T
| I
J.

Waveform Application: Avionics receiver test and metrology for VOR
test equipment.

Instrument Settings .,&l

Source

Fregquency

Phase

Waveform

Amplitude

Deviation

Audio-Channel 1

9960 Mz

Oﬂ

Sine

1V

Audio-Channel 2

30 Hz

OD

Sine

1Y

FM

30 Hz

peil)d

Sine

(1) The phase of the FM Source sets the bearing direction.

Waveform Applied to an RF Carrier: The RF carrier has AM at a 90%

depth.

PSRNV EESPS I SRS M
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Na. 2. Internal Audio Source Waveform

1

[T IR YR

+
+

TPR e p b e

£

% »

JR— .._....‘._.J

Waveform Name/Description: ILS two-tone composite signal.
Waveform Application; ILS receiver testing.

Instrument Settings

Saurce Frequency Phase Waveform Amplitude

Audio-Channel 1 90 Hz 0 Sine Y

Audio-Channel 2 150 Hz 0e Sing 1Y

Comments: Diference in ¢epth of modulation is set by the relative amplitudes of Charngls 1 & 2.

Waveform Applied to an BF Carrier: The RF carrier has AM at a 50%
depth.

T
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No. 3. Internal Audio Source Waveform

h,
il

Waveform Name/Description: Dual-tonte modulation.

|
i
f
}
|
|

1 P

Waveform Application: Sub-audible squelch testing, pocket pagers.

Instrument Settings

Source

Frequency

Phase

Waveform

Amplitude

Audio-Channet 1

1 kHz

OD

Sine

1V

Audio-Channgl 2

150 Hz

OD

Sing

TV

Waveform Applied to an RF Carrier: The RF carrier has AM at a 50%

dePth.




No. 4. Internal Audio Source Waveform

13l
=

ppre e

RS EEEEE

Waveform Name/Description: Audio-tone sweep.

Waveform Application: Audio response of FM receiver,

Instrument Settings

internal Audio Source

Source

Frequency

Phase

Wavaform

Amplitude

Deviation

Audio-Channel 1

2,5 kHz

OD

Sine

2v

FM

150 Hz(1)

Oo

Sawtooth

() Change the FM Souree frequency 1o vary rate for the audio-tone sweep.
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No. 5. Internal Audic Source Waveform

'HII} Wﬂlllll |

”wn”'“

Waveform Name/Description: AM signal with over 100% negative

|
—_

[

)

il ‘ |
EL T
|} 1||HII';IFH

"
e

peak modulation.

|
I
I

' !
P S A

Waveform Application: AM radio testing,.

instrument Settings

Source

Frequency

Phase

Waveform

Amplitude

Audio-Channg! 1

50 kHz

OD

Sine

900 mv

Audio-Channel 2

50 kH=z

Sine

200 mv

AM

1 kHz

OQ

Sine

Comments: A 1B0°phase inversion of the carrier occurs at the trough of the modulating waveform.
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No. 6. Internal Audio Source Waveform

T 1

Lany

1
1

i

:
:
i
I
|
;
i
i

SRR
I R A

Waveform Name/Description: Amplitude sweeps.
Waveform Application: Receiver testing.

instrument Settings

Source

Frequency Phase Wavefarm Amplitude

Audio-Channet 1

1 kHz 0® Sine 900 mV

AM

50 Hz 0= Sawiooth
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No. 7. Internal Audio Source Waveform

el ITETI AT N AN R FE
- —+

HH T

Waveform Name/Description: Two-tone FSK with 50% duty cycle,
Waveform Application: Modem testing,

Instrument Settings

Source Frequency Phase Wavetorm Amplitude

Audio-Channel 1 10 kHz i Sine 2V

FM 2 kHz 0° Square 5 kHz

Comments: The frequencies of the two tones are the frequancy of Audio-Channet 1 plus or minus
the amplitude of the FM Source. The data rate is set by the frequency of the FM Source.
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No. 8. Internal Audio Source Waveform

R

Waveform Name/Description: Sine wave with AM noise.

Waveform Application: Receiver rejection of AM noize.

instrument Settings

Source

Frequency

Phase

Waveform

Ampiitude

Audio-Channel 1

1 kHz

00

Sine

1.6V

AM

100 Hz

On

Noise

20%
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Figure 5-11. Multifunction Synthesis to Produce Complex Signals
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Remote Operation

Hewlett-Packard Systems Language (HP-5L) is the new programming
language for instrumentation adopted by Hewlett-Packard. This lan-
guage uses standard HP-IB hardware and will be used in many new
Hewlett-Packard products, HP-SL uses easy to learn, self-explanatory
commands, and is flexible for beginning and advanced programmers.
Many commands used in HP-5L are compatible with other instrurnents
to minimize software modifications when hardware is upgraded or
replaced,

Hewlett-Packard develop HP-5L to conform to the new IEEE 488.2
standard. The advantage of this new [EEE standard is that it provides
common commands, in addition to hardware and protocol that is
compatible with previous standards. System commands such as
instrument reset, save/recall functions and error codes will be common
among all HP-SL. instruments. This should greatly reduce software
development and shorten the learning time required to program new
instruments, The short-term benefit of HP-SL is that it is easy to learn
and is self-documenting. In the long term, HP-5L provides a common
format and many common conunands to reduce the effort required for
hardware upgrades and software modifications.

The purpose of this chapter is to help new HP-5L users be successful
writing programs in the shortest possible time. The programming for-
mat presented here applies to all HP-SI. programs, but the commands
are particular to the PSG series only.
This chapter is divided into three sections.

» Getting Started

o Advanced Operation

» Programming Reference
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Remote Operation

Table of Contents

The Getting Started section provides enough information to control
functions such as frequency, modulation, and amplitude. Also in-
cluded in this secton is an explanation of basic HP-SL format and
command statements.

The Advanced Operation section provides information and examples
to use more features of the Signal Generator. This section also explains
the use of punctuation to combine command statements and avoid
instrument settings that are not allowed.

The Programming Reference Section allows users familiar with HFP-
SL to quickly write programs or modify code written by others. This
section provides a listing of the most comumon HP-SL commands used
with the PSG signal generators.

Getting Started

Advanced Operation

Programming Reference
HP-16 Address Page 6-10
HP-IB Capabilities Page 6-11
HP-1B Control Language Dichionary Page 6-13
HP-1B Device Status Dictionary Page 6-56
Example HP-5L Programs Page 6-72
HP-SL Syntax Drawings Page 6-80
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Getting Started

Example 1: Resel,
Frequency, Amplitude

Example 2: Frequency
Modulation,
Amplitude in Volts

The examples shown below allow a user to quickly write HP-5L code to
set up the Signal Generator. A listing of the most common commands
is included in the Programming Reference section and should be used
with this section for access to more of the Signal Generator features.

These examples assume that the Signal Generator is at address 719
and the output statements are executed as part of a BASIC program.
Examples are given to show how to set up the main features of the
Signal Generator. Comments are included where clarification of the
code may be needed.

Reset the Signal Generator, set the RF freqeuncy to 500 MHz, the
amplitude to 10 dBm, and turn the RF amplitude on.

100 DUTPUT 719;  ‘*RST*?’

200 DUTPUT 719; " ‘FREQuency:CW 500 MHZ®!
300 QUTPUT 719;°‘AMPLitude:LEVel 10 DEM''
400 QUTPUT 719;° ‘AMPLitude:5TATe ON''

Comments

A reset “*RST” in line 100 assures that instrument is in a known state.
Line 400 is necessary to turn the amplitude on, since the default state
from a reset is off.

Reset the Signal Generator, set FM deviation to 10 kHz at a 1 kHz rate,
set the output level at 1V rms.

100 OUTPUT 719;° ‘#RST'’

200 OUTPUT 719, “FM:DEViation 10 KHZ''
300 OUTPUT 719;'‘FM:FREQuency 1 KHZ'’
400 OUTPUT 719; ' ‘FM:5TATe ON'°

500 QUTPUT 719; *‘AMPLitude:LEVe]l 1 V'’
600 OUTPUT 719;‘'AMPLitude:STATa OR'’

Comments

Line 400 turns on the selected modulation since the default value for
all modulation is off. Internal modulation is implied since none is
specified.
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Example 3: Amplitude Modulation, External Modulation

Reset the Signal Generator, set the Signal Generator for 50% AM from
an external source, ac coupled.

100 OUTPUT 719; ' “#RST*’

200 OQUTPUT 718; ‘' AM:DEPTh 50%*°

300 OUTPUT 719;‘‘AM:S50URce EXTernmal™’
400 OUTPUT 719;*AM:CQUPLling ACY?

500 QUTPUT T1&;'‘AM:STATe ON*’

Comments

This example uses external modulation, so external must be specified
as the modulation source.

Example 4: Recall Register, Pulse

Reset the Signal Generator, recall register 10 and turn pulse modula-
tion on.

Y
100 OUTPUT 719; “‘*R5T*? &

200 OUTPUT 719; “*+RCL 10*?
200 OUTPUT 719;  ‘PULSe:STATe ON'?

Comments

Recall ("*RCL") is similar to reset because it 15 a root command and
has no sub-branches after it.

HP-5SL commands are organized in a “tree” structure. Graphically, the
trees can be visualizes as shown in figure 1—1. The comunand state-
ments to execute the branches are also shown. A colon (:) i5 used to
separate branches from the root and sub-branches from branches. The
example cornmand statements correspond to the example programs 1
through 4 and show the use of the colon separator. Spaces should not
be left after the colon.
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Sample Trees Sample Command
Statements

FREQUENCY FREQUENCY : CW 1 GHZ™

|
cw

“AMPLITLIDE ; LEVEL 10 DBM"
AMPLITUDE “AMPLITUDE ; STATE ON"

E—

 DEVIATION 10 KHZ"
M ' FREQUENGY 1 KHZ"
T  STATE ON"

[ ]
DEVIATION FREQUENCY

. DEFTH 50%"

: SOURCE EXTERNAL"
 COUPLING AC"

: STATE ON"

I ] ]
SQURCE COUPLING STATE

Figure 6-1. HP-SL Tree Structure

A listing of many subsystems and command statemnents is in the
Prograrmuning Reference section. This information can be used along
with the colon to execute any command. For advanced operation,
the semicolon () is used to execute multiple command statements
in a single output message. This is explained in the Advanced
Programming section and is one of the major advantages of HP-SL.
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Advanced
Programming

A major advantage of HP-SL is that it allows complete instrument
settings to be progranumed in a single output statement, without
regard for invalid instrument states in between. An example of an
invalid state would be to increase FM deviation before increasing the
carrier frequency. In HP-SL this is allowed so long as the carrier
frequency and deviation are increased in the same command message.

The colon (:) and semicolon (;) are used to string together HP-SL
conunands. The colon is used to indicate the root or to separate
branches and sub-branches. The sermicolon is used to separate multiple
command statements in a single command message.

The basic rules are as follows:

1. A semicolon is used to separate cornmand statements in a single
message.

C'PM:DEV 10 KHZ::FM:STEP 1 KAZ’'’

. When sending more than one command statement in a message,
the second and subsequent commands implicitly begin after the
last colon in the previous command.

‘‘FM:DEV 10 KHZ:STEP 31 KRZ''

. To restart commands from the root, subsequent commands must
be separated by a semicolon and a colon.

‘‘FM:DEV 1KHZ; :AMPL 1 DBM'~’
4. Letter case (upper and lower) is ignored.
5. Spaces must not be left after colons or semicolons.

6. Commands that begin with an asterisk (*) implicitly start at the
TOOL.

‘‘FM:DEV 1 KHZ;=RCL 35

. The commands can be completely spelled out or abbreviated.
Certain commands are implied if no command is given. The
reference section shows which abbreviations are allowed.

‘‘FM:DEViation 10 KHZ'' = “‘FM:DEV 10 KHZ'’' = *‘FM 100007’

. To query the generator, the command header should be followed
with a question mark (7).

‘YFREQ:CHW?*?
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Programming
Reference

The remaining part of this chapter provides you with detailed reference
information for programming the Signal Generator with HP-SL. HP-1B
addressing, HP-IB capabilities, and data input/output information is
available for all of your remote operating needs.

All data input/output operations are described in the HP-IB Control
Language Dictionary and the HP-IB Device Status Dictionary sections.

Helpful example programs are provided for your use at the end of
these sections.

HP-IB Address

HP-IB Capabilities

HP-IB Control Language Dictionary
HP-IB Device Status Dictionary
Example HP-5L Programs

HP-SL Syntax Drawings

Refer to HP-SL Syntax Drawings once you become familiar with the
information in the “HP-IB Control Language Dictionary”.

Also, you may want to refer to the document “Tutorial Description
of the Hewlett-Packard Interface Bus” HP Part Number 5952-0156
for detailed information about the HP-IB bus.
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HP-IB Address

How to Display
or Change the
HP-IB Address

The Signal Generator’'s HP-IB address is set at the factory to 19. You
can display or change the HP-IB address at any time from the front
panel. Any HP-IB address from 00 to 30 can be assigned.

The HP-IB address is stored in non-volatile memory, and remains valid
through switching the Power from Standby to On and unplugging the
ac power cord; performing a RAM wipe (Special Function 172) does
not change the HP-IB address.

Display the HP-IB address:

1. If the yellow REM (remote) annunciator is turned on, press the LOGAL
key to put the Signal Generator into Local operation. All front
panel keys (except for the Power switch and the LOCAL key) are
inoperative when the Signal Generator is in Remote operation.

2. Press the bhue SHIFT key, and then the ADRS key. You will see the
following in the FREQUENCY/STATUS display:

HP-IB Address = 19

Change the HP-IB address:

3. Select a new HP-IB address from 00 to 30, and press the ENTER key.
The new HP-IB address should then be displayed.

4. Press the FREQ key to clear the HP-IB address off of the front-
panel display. Then, re-display the HP-IB address to verify the
new HP-IB address.
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HP-IB  The Signal Generator is designed to be compatible with a controller

P that interfaces in terms of the 14 bus messages summarized in table 6-1.

Cap abilities This table describes each of the interface functions available as defined
by the [EEE Standard 488 and the identical ANSI Standard MC1.1.

When the Signal Generator is in the remote mode (the front-panel REM
annunciator lights up), all front-panel controls are disabled except the
POWER switch, and the LOCAL key (the LOCAL key can be disabled by
configuring the Signal Generator in Local Lockout over HP-IB).

Table 6-1. HP-IB Capability Reference Table. (1 of 2)

HP-1B Related Interface
Capability |Applicable Response Commands | Functions*®
and Controls®

Talker/ Yes All Signal Generator functions with the exception of Knob MLA AH1
Listener control are programmabie over HP-IB. The Signal Genera- | MTA 5H1
tor can gend query responses and status information. The | EQ TG
front-panel annunciators (TALK, REM, LSTN, 5RQ) show L4
the Signal Generator's current HP-IB state.

Trigger The Signal Generator does not have a device trigger
capability.

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

Remote The Signa! Generator's remote mode is enabled when the
REN bus line is true. However, it remains in focal (that is,
the keyboard i active) until it is first addressed 1o listen.
The output signal is unchanged when the Signal Generator
enters remote mode. The front-panel RMT annunciator
turns on when in remote mode.

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