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AM/FM SIGNAL GENERATOR

2023A
kHz-1.2 GHz

2023B

9 kHz-2.05 GHz

2025
9 kHz-2.51 GHz

includes information on:

Option 1:
Option 2:
Option 3:
Option 4.
Option 5:
Option 7:
Qption 10:
Option 11:
Option 12:

No attenuator.

DC operation.

High power.

High stability frequency standard.
Rear panel connectors.

Fast pulse modulation,

1V peak mod input.

Fast pulse and high power.
SINAD measurement.

This manual applies to instruments with software issues of 1.01 and higher.

@ IFR Lid. 1999

No part of this book may be reproduced or rransmitted in any form

or by any means, electronic or mechanical, including photocopying,

or recorded by any information storage or retrieval system, without -
permission in writing by IFR Ltd.
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About this manual

This manual explains how to use the 2023A, 2023B and 2025 AM/FM Signal Generators.

Intended audience

Persons engaged on work relating to equipment who have a need for accurately-generated
signals in the VHF and UHF spectrum.

Structure
Chapter 1
Main features and Data Sheet,
Chapter 2
Installation details.
Chapter 3

Operation for the experienced user.

Chapter 4
Detailed operation including first time usage.
Chapter 5

GPIB operation with keywords and sample programs.

Chapter 6

Brief technical description,
Chapter 7

Instructions for doing acceptance testing,
Annex A

Option 7 — Fast pulse modulation,
Annex B '

Option 11 — Fast pulse and high power.

Document conventions

The following conventions apply throughout this manual;

REFOUTPUT  Titles marked on the instrument’s front panel are shown in capital letters
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[MENU] Key titles are as shown on the key-caps in square brackets
Carr Freq Messages on the display are shown in italic letters.

Associated publications

Other publications covering specific aspects of this equipment are:

Maintenance Manual (46882-377) Covers maintenance and repair of the equipment.

Service Manual (46880-088) Consists of operating manual (this document) plus
maintenance manual.
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Preface

Patent protection

The 2023A, 2023B and 2025 Signal Generators are protected by the following patents:

EP 0822138
GB 2214012
US 4870384
EP 0125780
GB 2140232
US 4609881
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Precautions

Note |

These terms have specific meanings in this manual:

| WARNING B information to prevent personal injury.

information to prevent damage to the equipment.

important general information.

Hazard symbols

The meaning of hazard symbols appearing on the equipment is as follows:

Symboti Descripiion

General hazard

Dangerous voltage

Toxic hazard

General conditions of use

WARNING g '

Fuses

This product is designed and tested to comply with the requirements of IEC/EN61010-1 ‘Safety
requirements for electrical equipment for measurement, control and laboratory use’, for Class 1,
portable equipment and is for use ir a pollution degree 2 environment. The equipment is designed
to operate from an installation category I and II supply.

Equipment should be protected from the ingress of liquids and precipitation such as rain, snow, etc.

When moving the equipment from a cold to a bot environment, it is important to allow the

temperature of the equipment to stabilize before it is connected to the supply to avoid condensation

forming. The equipment must only be operated within the environmental conditions specified in
the Data Sheet (foilowing Chapter 1) in the Operating/Instruction manual, otherwise the protection
proviged by the equipment may be impaired.

This product is not approved for use in hazardous atmospheres or medical applications. If the
equipment is to be used in a safety-related application, e.g. avionics or military applications, the
suitability of the product must be assessed and approved for use by a competent person,

Electrical hazards (AC supply voltage)

This equipment conforms with IEC Safety Class I, meaning that it is provided with a protective
grounding lead. To maintain this protection the supply lead must always be connected to the
source of supply via a socket with a grounded contact.

Be aware that the supply filter contains capacitors that may remain charged after the equipment is
disconnected from the supply. Although the stored energy is within the approved safety
requirements, a slight shock may be felt if the plug pins are tonched immediately after removal.

Do not remove covers, no user serviceable parts inside. See list of IFR Ltd International Service
Centers at rear of manual. :

Note that the internal supply fuse is in series with the live conductor of the supply lead. If
connection is made to a 2-pin unpolarized supply socket, it is possible for the fuse to become
transposed to the neutral conductor, in which case, parts of the equipment could remain at supply
potential even after the fuse has ruptured.




PRECAUTIONS

%\ Fire hazard

Make sure that only fuses of the correct rating and type are used for replacement,

If an integrally fused plug is used on the supply lead, ensure that the fuse rating is commensurate
with the current requirements of this equipment. See the Data Sheet (following Chapter 1) for
power reguirements.

Toxic hazards

Some of the components used in this equipment may include resins and other materials which give
off toxic fumes if incinerated. Take appropriate precantions, therefore, in the disposal of these
items.

N Beryllia

Beryliia (beryllium oxide) is used in the construction of some of the compenents in this equipment.

This material, when in the form of fire dust or vapor and inhaled into the lungs, can cause a
respiratory disease. In its solid form, as used here, it can be handled quite safely although it is-
prudent to avoid handling corditions which promote dust formation by surface abrasion.

Because of this hazard, you are advised to be very careful in removing and disposing of these

components. IJo not put them in the general industrial or domestic waste or dispatch them by post.

They should be separately and securely packed and clearly identified to show the nature of the
hazard and then disposed of in a safe manner by an authorized toxic waste contractor.

WARNING |

i

Beryllium copper

Some mechanical components within this instrument are manufactured from beryllium copper.
This is an afloy with a beryilium content of approximately 5%. It represents no risk in normal use.

The material should not be machined, welded or subjected to any process where heat is involved.
It must be disposed of as “special waste”. '
It must NOT be disposed of by incineraton.

™\ Tilt facility

When the instrument s in the tilt position, it is advisable, for stability reasons, not to stack other
instruments on top of it

This equipment contains static sensitive components which may be damaged by handling - refer to
the Maintenance Manual for handling precautions. :

This equipment has been designed and manufactured by IFR Lid. to generate low-power VHF and
UHF signals for the testing of radio communications apparatus. IFR Ltd. has no control over the
use of this equipment and cannot be held responsible for events arising from its use other than for
its intended purpose. ‘ '
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Introduction

The 2023A, 2023B and 2025 are portable and lightweight synthesized signal generators covering
the frequency range 9 kHz to 1.2 GHz (2023A), 9 kHz to 2.05 GHz (2023B}, and 9 kHz to
2.51 GHz (2025). A dot matrix display with a comprehensive set of utitity menus allows flexibility e
of operation and ease of use. The RF output can be amplitude, frequency, phase or pulse

modulated. An internal programmable AF source is capable of generating simultaneous two-tone
modulation.

All parameters can be entered from a front panel keyboard, and a rotary control can be used to
adjust most settings. Microprocessor contro! ensures that the instrument is flexible and easy to use
and allows programming by either the General Purpose Interface Bus (GPIB) or by RS-232, The
GPIB is designed to IEEE Standard 488.2. The nterfaces allow remote control of ali functions

except the supply switch, and allow the instrument to be used either manually or as part of a fully
antomated test system.

Main features :

Operation

Selection of parameters on the screen may involve one or more of the numeric, hard or menu
selection keys or the rotary control knob. Parameters may be set to specific values by numeric key

entry, while values may be varied in steps of any size using the DOWN/UP keys or altered by
moving the control knob, set to a particular sensitivity,

Display

The display is a dot matrix Hauid crystal panel, with backlighting, Display contrast may be varied
1o accommodate differing lighting conditions and the setting saved in memory. A graphical display
test is available to the user. o

Frequency selection .

Carrier frequency is either selected directly via the keyboard or remotely via the interfaces.
Frequency resolution is 1 Hz across the band. A series of carrier frequencies can be stored in
ron-volatile memory for recall when required.

Output -

RF output up to +13 dBm can be set by direct keyboard entry with a resolution of 0.1 dB over the "
entire range. For instruments fitted with the high power option, RF output is increased to
+25 dBm. A carrier ON/OFF key is provided to completely disable the output.

T

f

A choice of level units is available to the user and provision is made for the conversion of units {for

example, dBm to £V} by a simple keypress. w7
An electronic trip protects the generatox; output against reverse power of up to 50 W, This prevents -
damage to output circuits when RF or DC power is accidentally applied to the RF QUTPUT =
connector, : .

To facilitate testing of receiver squelch systems, an attenuator hold function allows control of the
RF output without introducing RF level drop-outs from the step attenuator,

The RF output level can be offset by up to 5.0 dB to compensate for cable or switching losses, or
standardize a group of instruments.

Maximum RF output level can be set so as to protect sensitive devices connected to the RF
QUTPUT socket.

b1

0N mana

Spectral purity

With an SSB phase noise performance of typically 121 dBc/Hz at 20 kHz offset from a 1 GHz
carrier, this instrument can be used for both in-channel and adjacent channel receiver

easurements. Harmonically related signals and non-harmonics are typically better than 25 dBc
and ~60 dBc respectively.

1-2
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Calibration

This instrument has a recommended two year calibration interval after which it should be returned
for recalibration (for addresses refer to * Addresses’ section at end of manual).

o
Qo
z

Moduiation

Comprehensive amplitude, frequency and phase modulations are available. Pulse modulation can
be appiied to the carrier from an external pulse source. The instrument also aceepts one or two
logic level inputs to produce a 2-level or 4-level FSK modulated output. An internal modulation
oscillator is provided, having a frequency range of 0.01 Hz to 20 kHz. The oscillator is capable of
generating one or two modulation tones simuitaneousty in one modulation channel. An
independent BNC input on the front panel allows external modulation signals to be combined with
the internal signal{s). These sources can be combined to give a number of modulation modes. The
puise modutation can be used in combination with the other forms of modulation.

The frequency modulation range provides a | dB bandwidth of typically 100 kliz and provides FM
deviation up to a maximum of 100 kHz. AC or DC coupled FM can be selected. Phase
modulation is also available with a 9 kHz bandwidth up to a maximum of 10 radians.

Amplitude modulation with a 1 dB bandwidth of typically 30 kHz and with modulation depths of
up to 99.9% is availabie with a resolution of 0.1%. Pulse modulation is available as standard with
typicat rise and fall times of less than 10 s and 40 dB on/off ratio.

The external input voltage required for 100% modulation is 1 V RMS or, optionally, 1 V peak. To
accomumodate other signal levels, Automatic Level Control (ALC) can be selected which provides
correctly calibrated modulation for inputs between 0.75 and 1.25 V RMS.

A MOD ON/OFF key simplifies the testing of signal to noise ratio.
An optional fast pulse modulator improves the rise/fall times to typically 10 ns.

incrementing

All major parameters can be incremented or decremented in step sizes entered via keyboard entry
or remotely. If no step size is entered for a parameter, the steps are preset to 1 kHz for carrier
frequency, } kHz for modulation oscillator, 1 kHz for FM deviation, 0.1% for AM depth, 0.01 rad
for @M and 1 dB for cutput level.

In addition, the rotary control knob can be used to vary the parameter with the sensitivity of the
knob being changed by means of the x10 and +10 keys. .

Frequency sweep

The sweep capability of the instrument allows comprehensive testing of systems. Sweeps may be
logarithmic or linear. Four parameters are used to specify sweep: start, stop, step size and time per
step and a percentage increment in the case of logarithmic sweep, all of which may be specified by
the user. The sweep can be paused at any time. During the sweep the RF level can be altered using
the rotary control. Sweep triggering can be single shot or continuous and can be initiated directly
or on the detection of a trigger. The triggering signal may either be programmed or from a TTL
signal applied to the rear panel TRIGGER input,

SINAD measurement (Option 12)

Memory

The instrinment measures the SINAD ratio (the ratio of signal + noise + distortion to noise +
distortion) using an internal 1 kHz notch filter. A choice of unweighted, C-MESS or CCITT filters
is available and the amount of averaging is selectable. The measurement can be made with the
instrument in manual or auto level-seeking modes.

The instrument provides both non-volatile and volatile memory for storing instrument settings.
The non-volatile memory provides 100 instrument settings and 100 settings of carrier frequency
only. The volatile memory (RAM) also provides 100 instrument settings. Any one of the
non-volatile instrument settings can be selected as the power-up setting for the instrument.



Memory cloning

The stored settings in one insirumen{c
. another instrument using the RS-232 1
interface,

an be easily transferred (without the use of g controller) to
nterface, or to several other instruments using the GPIB

Memory sequencing

operated via an external trigger.

Memory protection

To prevent accidental change of the contents of the stored settin

gs, individual memories Or ranges
of memories can be write-protected,

Programming

Calibration data

All alignment data is digitally derived. Realignment can be undertaken, without Temoving covers,
by protected front-panel functions or via the GPIB interface.
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EC Declaration of Conformity

Certificate Ref. No.
EEAQQO25

The undersigned, representing:

Manufacturer; IFR Lid.

Address: Longacres House, Norton Green Road,
Stevenage, Hertfordshire, U. K. SG1 2BA

Herewith declares that the product:

Equipment Description:  AM/FM Signal Generator

Model No.  2023A/2023B/2025

Options:  1,2,3,4,5,7,10, 11,12, 100 and 105

is in conformity with the following EC directive(s)
(including all applicable amendments)

Reference Ne. Title:
73/23/EEC Low Voliage Direclive
89/336/EEC EMC Directive

and that the standards and/or technical specifications referenced below have been applied:

Safaty: EMC:

JEC/ENB1010-1 ENS5011:1921 Class B

EN50082-1:1992

ENG0555-2:1887

IFR Stevenage (Place) 1st October 1998

W
{Signature)

Roger Dixon - Product Liability Manager

{Date)
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With ifs level of
performance, this compact
general purpose signal
generator delivers
outstanding value for

72018y

M Wide frequency coverage:-
9 kHz to 1.2 GHz {2023A)
9 kiHz 1o 2.05 GHz {2023B)
9 kHz to 2.51 GHz (2025)

B Excellent spectral purity

® Linear and logarithmic sweep mode
B RFP1OBOW
B Sire, triangular and square wave
fwo tone modulation source
B RS232 and GPIB controi
# Comprehensive modulation:-
AM, FM, M, Pulse & FSK
B 3.9 kHz Bessel filtered FSK
® Opticnal +25 dBm RF output
@/ SINAD Measurement Option

The 2023A/B and 2025 signhal
generators are portable and lightweight,
offering carrier frequencies from 9 kHz to
1.2 GHz (2023A), 9 kHz to 2.05 GHz
{20238) and 9@ KHz 10 2.51 GHz {2025)
with a wide choice of modulation modes.

The instruments are suitable for a wide
range of applications in laboratory,
production, and maintenance environ-
ments.

The GPIB facility allows the unit to be
included in ATE systems for faster
manufacturing throughput, _

An RS-232 interface is provided with a
command set in commen with the GPIB 10
simplify remote control of the signal
generator in basic test systems or via a
modem.

9 kHz to 1.2/2.05/2.51 GHz Signal Generators |

2023A/B, 2025

QOperation

Front panel control is achieved through
a flexible compination of keyboard
seiection, cursor selection and a rotary
control in conjunction with a clear and
Intuitive menu presentation on a bright
panei display. This ensures the instrument
can be set up inte any desired mode of
operation quickly and simply.

Fragquency Selection

Freguency resolution of 1 Hz across the
complete frequency range of 1.2 GHz
2.05 GHz or 2.51 GHz ensures adequate
resolution 1o characterize narrow band
communication systems and compenents.

RF Output

Peak RF output levels of between
+13 dBm and -140 dBm can be set
accurately with a reselution of 0.1 dB. An
attenuator hold function allows controt of
the RF gutput without introgucing RF levei
dropouts from the step atienuator o
facilitate testing of receiver squeich
systems, and during EMI investigations. A
RF ievel limit can be set 1o limit the output
power to avoit damage to external, power
sensitive devices. RF level offsets up fo
+5 dB can be appiied o counter the
gffects of test system losses ete. A carrier
ON/OFF key is provided o completely
disable the output.

50 W Protection

An electronic trip protects the generator
putput against reverse power of up 1o 5O W
from & source with a VEWR’s of up to 5:1,
preventing damage to output circuits if a
RF transmitter or -DC power supply is
accidentally applied to the output
cortnector. This feature contributes to long
sewvice life and low cost of ownership.

Size and Weight

The 2023A/8 and 2025 occupy a full
rack witdth, but only 2 units high to
minimize rack occupancy in manufacturing
and test systems and for instrument stacks
in benchiop use.

The low weight of the product makes it
ideal for portabie applications within
maintenance environments.

Spectral Purity

Measurement of recelver selectivity and
uitimate signal to noise rafio requires good
spectral purity. The 2023A4B and 2025
have a low residuat FM of typicaily 3 Hzand
a commendable sideband noise of typlcally
-121 dBe/Hz at 1 GHz, (20 kHz offset) to
allow demanding measurements o be
made at an affordable cost. Good close in
phase noise i$ also achieved with results at
100 Hz offsets typically <-85 dBc,

Medulation

Comprehensive amplitude, frequency,
phase, FSK and pulse moduiation facilities
are provided for testing all types of
receivers. A MOD ON/OFF key simplifies
the testing of signal to noise ratic.

AL I8 aem Moou
Mag Mode! FIT int
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Ampiitude and Pulse Modulation
Amptitude modulation with a 1 ¢8 band-
width of 30 kHz and modulation depths of
up to 99.9% with & resolution of 0.1%
ensures the generator is suitable for testing
AM  systems and undertaking EMC
immunity measurements. The standard
pulse modulation facility has an on/off ratio

Signal Generators



2023A/B, 2025

af better than 40 dB and a rise/fall time of
less than 10 us enabling characterization
of TDMA or TDD bursts in RF amplifiers and
maodules.  The internal square wave
moduiation scurce may be used to seif
pulse modulate the generator for use in
EMI appiications.

An optional Fast Pulse modulator
improves the on/off ratio to typicaily
>80 aB with rise and fall times of <20 ns.

Frequency and Phase Modulation

With a 1 dB FM bandwidth of 275 kHz
and a deviation range of 0 to 12.8 MHz,
the 2023A/B. and 2025 signal generators
offer a wide range frequency moduiation
capatiiity. AC or DC coupled FM can be
seiected with very low camier frequengy
error and drift in the DC coupled mode
ideal for testing paging and DCS (Digitally
Coded Squeich) equipment accurately,

The phase modulation facility is ideal for
testing narrow band anaicg radios with a
deviation range of 0 to 10 radians and a
3 4B bandwigth up to 10 kHz.
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FSK

The generaiion of 2 level and 4 level
FSK signals is possible directly from
external logic inputs. The TTL data is
automatically filtlered using a 8th Crder
3.9 kHz Besse! filter to reduce spectrat
spreading, as required by both ERMES and
FLEX™ paging systems. The required FM
devigtion is set from the front panel.

Modulation Oscillator

An internal modulation oscillater is
provided which is capable of generating
one or two tones in the frequency range of
0.01 Hz to 20 'kHz. [n addition {0 a sine
wave output, a trlangular or square wave is
provided. Internal and external modulation
sources may be combined 1o produce more
compiex moduiation types.

Sweep

The sweep facility of the 2023A/B and
2028 offers linear and logarithmic sweeps.
The wuser can program all sweep
parameters including start and stop

frequency, size of step, time per siep and a
percentage increment in the case of
logarithmic sweep.

The sweep can be paused and the
frequency varied by the rotary confrol to
investigate & problem area.

The sweep can be initiated from the
keyboard or by a external trigger ingut and
can be set to single, continuous, stepped
or start/stop operatio

1280, sbeen
IR
=8

The frequency sweep

facility s
particularly well suited to EMI testing.
During a frequency sweep, the RF level can
be altered using the rotary control to
manually gorrect the fevel at the output of

ampifiers, The square wave moduiation
source afiows the generaticn of square
wave amplitude modulation to simulate the
effect of TDMA bursts from communication
systems on devices being tested for EML.

The optional high RF cutput power 1o
+25 dBm can eliminate the need for
ex‘?emal amplifiers when using small test
cells.

Instrument Stores

The 2023A8 and 2025 signal
generators  provide extensive storage
facilities for simplifying repetitive tests. Up
to 100 carrier frequency vaiues and 100
compieie instrument settings can he saved
t0 non-volatile stores. Storage is achieved
without the need for batlerles and so
avoids probiems of periodic replacement.

A software protection system ensures
that individuai stored settings cannot be
accidentally ovenwritten.

A further 100 wvolatile stores are
available for complete instrument settings.
Their contents can be downloaded over
GPIB and then recailled by store number to

reduce the time overhead introduced by

the handling of the GPIB protocol.

Sequencing

A software facility allows 9 sequences of
stored instrument settings 1 be defined,
The incrementing facilites can then be
used to cycle through the settings in
mantally operated test systems or be
operated via an externat trigger.

Calibration Data

Ali alignment daia, inciuding the infernat
frequency standard adjustment, is digitaily
derived and reslignment can be
undertaken without removal of external
covers, by protected front panel functions
or via the GPIB. Use of digitally stored
realignment eliminates the use of mech-
anical adjusters to minimize long term drift
and vulnerability 1o mecharical shock.

Status information is stored, including
an identity string (type and serial number),
choice of internal or external standard and
GPIB address.

An elapsed time facility allows the
monitoring of the number of hours the
product has been in use. A recommended
calibration interval of 2 years helps towards

low cost of ownership.

Programming

A GPIB interface is fitted as standard
with all functions controllable over the bus.
The protocol and syntax of GPIB
commands are designed in accordance
with |EEE 488.2 standard to simpiify the
generation of ATE programs.

In talk mode, the current settings,
instrument status and the identlty string
can be read.

A RS-232 interface is fitted as standard
with a commeon command set ¢ GPIB
commands. RS-232 control is particularly
suitabie for use with simple external
controllers or RF modems when the
instrument is being used in & remote
igcation.

Memory Cloning

The stored settings in one signal
generator can be transferred to others
without the use of an external controiler
using the direct interconnection of GPIB or
RS-232 interfaces. This facility is
particuiarly useful for duplicating test set
ups on manual production lines.

OPTIONS

The standard features of the signal
generator can be enhanced by taking
advantage of the varicus options available.

Mo Attenuator Option

This option reduces the instrurnent cost
by deleting the internal attenuator. An RF
output range from -2 dBmto +15dBm is
provided and is a very economic solution
for applications requiring a local oscillator,

High Power

A high power option is avallable which
extends the RF output up to +25 dBm
ideal for use as a local osciliator or for
testing passive and active components.

SINAD Measurement

A fully independent high performance
SINAD meter with selectable weighting
filters can be fitted for receiver sensitivity
measurements.

Fast Pulse Modulator

A puise modulator suitable for
generating fast pulses with high isolation
for appiications in radar and EML

High Stability Frequency Standard

An QCXO internat reference can replace
the standard TCXO where improved
frequency stability is required.

DC Operation

The DC supply option aliows the signat
denerator 1o be used in vehicles, remote
areas or where the integrity of the AC
supply is not guarantesd.

Rear Panel Connectors
All front panel connectors may be
removed and fitted to the rear panel for

http://www.ifrinternational.com
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use in production racks.

Specification

_ General Description

The 202348 and 2025 cover the frequency range
9 KMz to 1.2 GHz, 2.05 GHz and 2.51 GHz
respectively.

The RF output can be amplitude, frequency, phase
or puise modulated. An internal synthesized
programimable AF source 15 capable of generating
single or simultaneous two tone modulation,

GPIB and RS-232 are included 4s standard to
enable remote contral of ail functions except the-
supply switch,

s Carries Frequency
Range
9 kHz to 1.2 GHz (2023A)
@ kiz t0 2.05 GHz (2023B)
9 kiHz 10 2.81 GHz (2025)

Resolution
1 Hz

Accuracy
As frequency standard.

Phase incrementing

The carrier phase can be advanced or retarded in
steps as low as £.09° using the rotary control.

Range

-140 dBm to +13 dBm, 0.1 dB resolution. When
AM is selected, the maximum RF cutput level
decreases iinearly with increasing AM depth to

+7 dBm at 99.9% depth.

RF Leve! Units
Units may be set to pV, mV, EMF or PD; i} reiative
to 1 pv 1 mV EMF or PD; or didm. Conversion
between dB and finear units may be achigved by
pressing the appropriate units key (dB or V, Y, [IN'A]
The output level can be nomalized for 754
eperation with an impedance converter.

devel Accuracy(1)
Frequency Temp
»-127 dBm  >-100dBm  Coefficient
. Bz
1.2 Griz =08 £0.8 £0.02 dB8rC
1.2 GHz o
2.06 GHr +1.4. 1.2 +0.03 dBFC
2.05 GHz to
2.51 GHz =16 x1.6 =(.03 dBrC

o Cver range +17°C to +27°C

Attenuator Hold
Selection of Attenuator hold provides for
uncalibrated levet reduction of at least 10 dB
withols the Mechanical Attenuator operating.

VSWR
For output leveis less than -5 dBm, ouiput VSWR is
less than 1.3:1 for camier frequencies up to 1.2 GHZ
and less than 1.5:1 for camier frequencies up 10
2.51 GHz.
For cutput levels greater than -5 dBm output VEWR
is iess than 1.5:1 for ali carrier frequencies,

RF Qutput Connector
B0 Q type N connector to Mil. 3901230,

Gutput Protection

Protected from & source of reverse power up to
B0 W from 50 G or 25 W from a source VSWR of
5:1. Protection circuit can be reset from the front
panel or via the GRIB/RB-232 interfaces.

oo Spectral Purity
At RF feveis up 10 +7 dBm:

Harmonics

Tygt%aéiy better than -30 dBc for RF levels up 1

+ m.

Typically better than -25 dBc for RF levels up to
+132 dBm.

Non-Harmonics (for offsets >3 kHz)
Better than -70 dBc to 1 GHz, better than -64 dBe
p\eggeg; 1 and 2.05 GHz better than -60 dBc above
< 2,

http://www.ifrinternational.com

Residual FM (FM off)
Less than 4.5 Hz RMS deviation ina 300 Hz o
3,4 KMz unwelghted bandwidth at 1 GHz.

.§58 Phase Noise

Zetter than -124 gBo/He at 20 kHz offset from &
carrier frequency of 470 MHz, typically -121 dBo/Hz
at 20 kHz offset from a carrier freguency of 1 GHz.

Carrier leakage
Less than 0.5 uV PD at the canter frequency in @
two twn 25 mm diameter leop, 25 mm from the
surface of the sighal generator,

OM on AM

Typically 0.1 radians at 30% depth at 470 MHz

. Medulation Modes
intermai and extermal modulation can be
simuisaneously enabled to allow combined amplitude
ang frequency lor phase) modulaton,
Pulse modutation can he used ib combination with
the other forms of modutation from ah extemal
pulse source,

_ Fréquency Modulation

Resolution
1 Hz
Deviation
GW Range (M#iz) Max Deviation (kHz)
1200 - 2510 12800
800 - 1200 6400
300 - 800 3200 -
150 - 300 1600
75 - 150 800
37578 400
18.75- 375 200
0.009 - 18.78 100

Accuracy at 1 kHz
+4%

Bandwidth (1 dB)
OC w 275 kiz (DO coupled)
10 Hz 1o 275 kHz {AC coupled)
20 Hz to 275 kHz {AC coupled with ALC).

Group delay
Less than 5 us to 100 kHz

Carrier frequency offset (DC coupled)
Leas thart 1% of the set frequency deviation.

Distortion
<4% at 1 kiHz rate for deviations up to 20% of max
svaitable deviation, typically 0.1% for deviations of
2% of reax available deviation and <3% at max
available deviation

Modulation scurce
intermat LF generator or external via front panel BNC.

Modes
2 levet or 4 level FSK

Data source
External date connected to TRIGGER connector (2
tevel) or TRIGGER and PULSE conneciors (4 level).
Note with option 7 fitted, rear panel PULSE input is
labeted FSK2.

Frequoncy shift
Setiable Up o =100 kHz

Accuracy
As FM deviation accuracy,

Timing jitter
£3.2us

Filter
8th order Besse!, -3 dB at 3.8 kHz

... Phase Modalation.
Beviation
0 to 10 radians, 3 digits or 0.01 resolution.
Accuracy at 1 kHz
+4% of indicated deviation excluding residual phase
modulation.

3 dB bandwidth
100 Hz t 10 kHz

Bistortion
Less than 3% at 10 radians at 1 kHz modulation
rate. Typically <0.5% for deviations up to 3 radian

Range

2023A/B, 2025

at 1 Kz

Modulaticn source
Internal LF generator or extemal via front panet BNC.

- Amplitude Modulation
For carrer frequencies < 500 MKz, useable to 2 GHz.

£
010 99.9%, 0.1% resolution.

Accuracy
+5% of set depth at 1 kHz {at +47°C to 27°C
amnbilent temperature}, temperature coefficient
=={.02%7C.

1 dB bandwidth
DC 1o 30 kHz (DG coupled)
10 Hz to 30 kHz (AC coupled)
20 Hz to 30 kHz {AC coupled with ALC)

Distartion
<2 5% at 1 kz rate for modulation depths up 0
BO% ang <1.5% at 1 kMHz rate for modulation
tepths up to 30%. .

Modulation source
intemnat LF generator or extemal via front panel BNC,

- Pulse Modulation -
For Fast Pulse Modulator see options.

&"o_
T
o
o
)
@
A

Frequency range
32 MHz to 2.51 GHz, useable to 10 MHz

RF output range
Maximum guaranteed output is reduced 1o +8 dBm.
{+20 dBm or +14 ¢Bm with high power option
when pulse modulation is selected)

RF level accuracy
When puise modulation is enabled, adds 0.5 dB
to the RF level accuracy specification,

On/off ratio
Better than 45 dB below 1.2 GHz, better than
40 48 above 1.2 GHz.

Rise and fail times
Less than 10 us

Control .
Pulse Input is on a rear panel BNC with 10 kQ
nominal input impedance. AHCT legic 0 (G V 1o
0.8 W) tumns the carer off, a BCT ogic 1 2.0V 1o
5 V) turns the carrier on. Max safe input is =15V

[ T internal LE Generator
Freguency range
0.01 Hz to 20 KHz
Resolution
% digit
Frequency accuracy
As frequency standard
Distartion '
Less than 0.1% THD at 1 kHz

Waveforms
Sine wave 10 20 kHz and a triangular or square
wave 10 3 kHz

Square wave Jitter
<£.4 ps on any edge

Audic cuiput
The modulation osciliator signal is available on 3
front panel BNC connector at a level of 2 V RMS
EMF from a 800 Q source impedance.
|- External Modulation -
Input on the frant panel via BNC connector, 1V
RMS [2.4%4 V pk) sine wave for set devigiion. Input
sensitivity may be optionally specified for 1V pk
{option 10}, Input impedance is 100 kG nominal,
T Modulation ALC
The extermal moduiation input can be levelied by a
peak ievelling ALC system over the input voltage
range of 0.5 V to 1.25 V AMS sine wave.

High and low indicators on the display indicate when
the input is outside the leveliing range.

o Sweep Mode
Controi parameters .
Start and stop values of carrer frequency.

Linear sweep »
Frequency step size of 1 Hz minimum.

Logarithmic sweep )
Percentage increment of 0.01% to 50% in 0.01%
steps.

X 202348,2025 @




2023A/B, 2025

Step time
50 ms to 10 s per step.

Trigger
A trigger input is available on a rear panel BNC

connecter and can e used for single, continuous,
start/stop of single step mode,

X0
10 MHz
Temnperature Stabllity
Better than %5 in 107 over the cperating range of O
to 85°C.

Ageing rate
less than =1 in 10%per year

External input
Rear panel BNC connector accepts an extemal input
of 1 MHz or 10 MMz at a ievel of 220 mv RMS 10
1.8V RMS into 1 ke

Cutput
Rear pane! BNC connector provides an output of
10 MHz 2t a nominal fevel of 2 V pk-pk into 50 O,

GPIB

All functions except the supply switch are remotely
programmabie,

Capabifities
Designed in accordance with IEEE 488.3.
The GPIB intetface compiies with the following
subsets as defined in {EEE standard 488 1
SH1, AH1, T8, TED, 14, LEG SR1, RL4, PPO, DC1,
DT1, Co, E2

RS-232
Alf funetions except the supply switch are remotely
programmablae.

Connector
9 way male D-type.

Bit rate
308 to 9600 bits/s

Handshake
Hardware: DTR, RTS, C1S and DSR
Software: XON and XOFF

Elactrcal
interface to EIA-232-D

ELECTRO-MAGNETIC COMPATIBILITY
Conforms with European Directive 89/336/5EC and
associated intemational Standards. Complies with
the fimits specified in the following standards:

EN55011 Class B CISPR 1

ENEO0B2-1 12C 801-2,3,4

ENBOSSE-2 IEC 585-2
SAFETY

Compfies with 1EC 1010-1, BS EN61010-1 class 1,
partabie equipment and is for use in a pollition
degree 2 environment. The instrument Is designed
o operate from an instaliation catedory Lor 2
sUpply.

RATED RANGE OF USE

(Over which ful! specification is met)

Temperature
010 85°C

Hursidity -
Up 10 93% at 40°C

Altttude
Up to 3650 m {10,000

CONDITIONS OF STORAGE AND TRANSPORT

Temperatura
-40°C 1o +71°0

Humidity
Up to 95% at 40°C

Altitude
Up to 4600 m {15,000 )

POWER REQUIREMENTS

AC Supply
901 132 V or 18810 264 v
47 Hz to 63 Hz 175 VA maximum

CALIBRATION INTERVAL
2 years

DIMENSIONS AND WEIGHT
(over projections fut excluding front panel handles}
Height Width Depin Weight

107 mm 419 mm 440 mm  <8kg

NO ATTENUATOR
{cannct be specified with option 7 or option 3}

Gimits the internal step attenuator. Specification as

standard instrument with following exceptions:

RF output range
From -2 dBm to +15 dBm. When AM is selected
the maximum outpidt level reduces Inearly with AM
depth to +9 dBm at maximum AM depth.

Puise modulatien
Not available with option 1.

Qutput protection
Reverse power protection i not provided,

RC CPERATION
Allows for operation from an extemal DC power
source i addition to an AC power source,
Specification as standard instrument with the
Tollowing additions:

DC supply range
ilvio32v

AC Suppiy Frequeney
47 Hz 10 440 Hz at 90 to 132 V
47 Hzto 63 Hz at 188 to 264 V
200 VA -maximum

DC consumption
70 W with option 3 not fitted, 95 W with option 3
and 4 fitted.

HIGH POWER
Specifications as standard nstrument with the
foltowing exceptions:

RF cutput range
-140 dBm to +25 dBm (Qutput power is
uncalibrated above +19 dBm for carrier frequencies
above 1.2 GHz and above +14 dBm above
2.4 GHz). Maximum output is reduced by 5 d8
when standard puise moduiation is seleeted and/or
by up o 6 dB dependert upon set AM depth,

AF Level Acturacy Above +7 dBm -
{aver temperature range 17°C to 270

<1.2 GHz <2.51 GHz
*idB *=2dB
Temparature
Stabilty 6BFC < £0.02 <&0,03

Harmanics :
Typically better than -25 d3c for levels & d8 balow
the maximum specified ottput.

HIGH STABILITY FREQUENCY STANDARD
Replaces the intemal TOXO with a high stabitity
QCXO. Specification as standard instrument with the
following exceptions:

Ageing rate
=2.5 in 107 pervear, =5 in 102 per day after 2
months continuous use. :

Stahility
Better than =5 in 10° over the temperature range 0
0 50°C.

Warm up time
Within 2 in 187 of final freqguency 10 minutes after
switch on at a temperature of 20°0.

REAR PANEL CONNECTORS
RF outpit, modutation input and LF output
cunnectors are transferred to the rear panel, The
signal generator specification is not altered.

FAST PULSE MODULATOR
With aption 7 fitted, a BNC Puise input connector is
fitted 1o the front panel and the existing front panei
LF output connector beeomnes a combined -
modulation mputoutpust connector, Specification as
standard instrument with the foliowing exceptions.

Frequency range
100 kHz t0 2.51 GHz. (useable 109 ki)

RF output range
-140 dBm to +10 ¢Bm (useable to +13 dBm)
when pilse enableg.

RF level accuracy
Additional £0,01 d5/°C temperature cosfficient
when pulse enabled,

On/Off ratio
>80 dB helow 1.2 GHz
=70 dB up to 2.05 GHz (typically >80 dB)
>65 dB up to 2.5 GHz (typically >70 o8 at
2.51 GHz}

Rise & fall times
<20 ns fypically 10 ns)

Maximum repetition frequencgy
10 MHz

Controf
TIL levels into 50 Q input impedance. A HCT logic
0 {0V 0.8V)tums the camier off, a HCT logic 1
(2.0 V10 B V) tums the carrier on. Maximum input
is 210V :

FAST PULSE MODULATOR WITH HIGH POWER

Pulse operation as Option 7. R output as Option 3
with the foliowing exception.

RF output range
Maximumn output level is redyced by 3 dB when
Pulse is selected,

SINAD MEASUREMENT
See separate SINAD Measurement data sheet
46891-002

--_--- Versions and Accessorias

n de

ring please quote the fuil ordering number

information,

Ordering

Numbers Versions

20234 9 itz 1o 1.2 Gz Signat Generstor

20238 @ #Hz o 2.05 GHz Signal Generator

2025 2 kHz to 2.51 GHz Signat Ganerator
Gptions

Cption 1 No atienuator (not aveliable witt eption 3,
7 or 1)

Option 2 DC operation

Qption 3 High power (not avaliable with option 1, 7

: or 11}

Option 4 High stabitity frequency standard

Qption § Rear panel outputs

Option 7 Fast Puise Moduiator (not avasiable with
option 1, 3 or 11}

Gption 10 Maod input sensitivity 1 v pk

Option 12 Fast Pulse with High Power {not avilahie
with options 1.2 or T}

Option 12 SINAD Meéasurement
Supplied with
AC power supply lead

46882/373 Operating Manual

431307119 OC supply lead {aption 2 only)
Accessories

84313/208 50/T5 Q adapter. N tyna (m) to BNC .
5.7 dB loss DC w0 1 GHz,

46880/068 Service manuat

46884/792 Front bracket handle maunting kit

A6662/601 Transit case

46662/602 Soft carry case

46884/650 RS-232 cable, 9-way femaie to S-way
female, 1.5 m

43129/180 1 GPIB lead

5899%/724 TCBO10 TEM Cell (see separate sheet)

S8000/317 VISA Plug "' Play driver software

IFR Americas, inc., 10200 West York Street, Wichita, Kansas
B7215-8999, USA, E-mail; info@ifrsys.com

iFR Lid, Longacres House, Norton Green Road, Stevenage, Herts
SG1 2BA, United Kingdom. E-mait info@ifrinternationat.co.uk

Tel: +1 316 822 4681 Toll Froe USA: 1 800 835 2852 Fax: +1 318 522 1360 Tel +44 (0) 1488 742200 Freephone UK: 0B00 282 388 fax: +44 {C) 1438 727601
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Option 12 further
enhances the versatility of
the 2023A/B, 2025
range providing a complete
receiver Sensifvity test

solution in an economical,

space saving package

B High performance SINAD
measurement

B 50 dB measurement range

B Accurate DSP based CMESS,
CCITT P53 and un-weighted filters

# RS-232 and GPIB controt

® User selectable measuremen
averaging :

M Simple menu set up

# Over/under range indication

Option 1.2 provides the user with & high
performance SINAD measurement function
which can be used for receiver testing in
development, production and servicing.

The SINAD function can be used
independently of the signal source as a
genuine second instrument. Alternatively
the SINAD measurement can be operated
with the source in manual or automatic
control of RF level mode.

Simpie Operation

Set yp of the measurement selections
from a utifity menu ensures simpie and fast
operation.

A L1l 4% pme SIHAD Messuremsnt
o Fuepasei 1 = 1270
% bigyohtine Filtert 2 o C-MESS
B Unweisated L OOYT 26 £-MEY4Y
8 SINADE 1 -

! Enabled
G: Disable. 1! Emable 2% AUTD

[t a—

_ 2023A/B and- 2025 simuitaneously
displays the signal RF source parameters
and the SINAD measurement result. The
user is able to manually control the scurce
amplitude and frequency and see at a

Option 12 SINAD Measurement

2023A/B, 2025

glance the resulting SINAD.  Input ieve!
over range and under renge warmning
messages confirm vaiid measurement
vaites,

zrr . 850,000 000 ™F
ﬁvl _115 00 dEm ON EfL

w O
SINRD 20 D dE e~ OFF
E-MESS L

Automatic BF Level Coupled Operation

An auiomatic RF level adjustment mode
to achieve & user defiried SINAD value for
a receiver under test is avallable for even
simpler bench operation. In this mode the
aF ievel is automatically reduced from a
pre-set level until the measured SINAD
value matches the user input value.

T 850,000 000 ™
[, -115.0 %0 ON "B e

§
|5 128m sE ETD dz.00dm T
(C-HESS 20.0 2InEN S EERTHG

Waighting Fillers )
SINAD measurements can be made un-
weighted or through accurate and siable

DSP based CMESSAGE or CCITT P53

psophometric weighting filters.

Result Averaging

A user selectable resuit averaging
sunction in the range 1-127 can be applied
to the displayed SINAD result.

instrument Slores

The extensive volatile and non-volatile
storage facilities on 2023A/B and 2025
are avaitable for use with Option 12 SINAD
to- simplify repetitive test segquences for

L.CO

manual or GPIB operation.

Devialion dB

Freguancy Mz

Fiiter responss compared o OMESSAGE
stangard ey band

Deviation dB

Fiter response comparsd to COIFT
standary ey bargd




Option 12

Specification

General Description

___Versions and Accessories .
When ordeting please quote the fuil ordering number
information,

ERE : d Ordering
This option provides an independert high Numbers Versions *
performance SINAD measurement function featuring - @ K to 1.2 GHz Signat Ge :
80 dB SINAD measurement rangs, with automatic 2 210 1.2 GHz Signaf Generator
overfunder range indication, usef selectable 20238 8 16tz o 2.05 GHz Signal Generator
weighting filters and result averaging. An automatic 2025 9 Hz t0 2.51 Gz Signal Generstor
generator level seek mode from a user SINAD input Optlony #
value is inciuded, Available with ail existing Option 1 No sttenuator (not available with ogtion 3, N
2023/4/8B and 2025 family options. 7 or 14) .
I Imm—— N T Option 2 0C operation e
x Measirement Range. Cption 3 High sower inot avaliable with option 1, 7
50 o or 11}
Option 4 High stability frequency standard
Option § Aear panel outputs
Option 7 Fast Pulse Modulator (not svaiishie with ”
option 1, 3 or 11)
Qption 10 Mod Input sensitivity 1 V Pk
Option 11 Fast Pulse Modulator with High Power {not
Resolution avaiiahie with options 1,3 or 7)
0.01d8 Opion 12 SINAD Measurement
Averaging Supplied with

User selectable resujt averaging from
1-127 measurements - Defauit setting is B
measurerments,

Qverfunder range indication
Automatic display waming when input signal level is
out of range.
. Weighting Fllters,
Sefectable CMESS, CCITT P53 weighted
measurernent filters or un-weighted measurement
(50 Hz - 7.0 kiHz 3 dB bandwicth)

__Moduiation Frequency
Hz 20 Hz nofch filter range

. Eput Signai

4 K

Sensithvity
50 mV RMS - 3.0 V RMS (250 mV RMS for 50 ¢B
SINAD). Max. safe input level = 15 v

Input impedance
100 kQ (nominal)

input Connectivity
SINAD baseband input s via front panel B¢ Mod
Input connector, (MOD Y0 connector when option 7
or 11 are fitted).

AC power supply lead

46882/373 Operating Manuat

43130/118 DC supply tead {option 2 onty)
Accassories

54311/208 50/75 Q adapter. N type {m) to BNG i3
5.7 dB loss DC to 1 GHz.

A6BB0/088 Service manysf

46884/792 Frant bracket handgie mounting kit

46662/601, Transit case

46662/602 Soft carry case

46B84/650 RS-232 cabie, S-way femaie to G-way
female, 1.5m

43129/189 im GPB ipad

E6009/724 TC5010 TEM Cefl {see separate sheet)

59000/317 VISA Plug *n' Play driver softwate

ol
IFR Americas, ne., 10200 West York Street, Wichite, Karsas

PR Lid, Longacres House, Norton Green Road, $tevenage, Herls a
BGL 2BA, tinited Kingdom. E-madl: info@ifinternational oo uk
Tel: +44 (0) 1438 742200 Ereephone UK: 0800 282 388 Fax +44 {0) 1438 727601

B7215-8999, USA. E-mag: info@ifrsys.com
Tel: +1 316 522 4981 Toll Free USA: 1 800 835 23852 Fax +1 316 522 1360

Patt no, 46881-002
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initial visual inspection

After unpacking the instrument, inspect the shipping container and its cushioning material for signs

of stress or damage. If damage is identified, retain the packing material for examination by the
carrier in the event that a claim is made. Examine the instrument for signs of damage; do not

connect the instrument to a supply when darnage is present, internai electrical damage could resuht
in shock if the instrament is turned on.

installation requirements

Mounting arrangements

Excessive temperatures may affect the performance of the instrument. Completely remove the

plastic cover, if one is supplied over the case, and avoid standing the instrument on or close to
other equipment which is hot.

Ventilation

This instrament is forced air cooled by a fan mounted on the rear panel. Air must be allowed to
circulate freely through the ventilator grills located on the side and underside of the instrument.

Before switching on the instrument, ensure that the fan outlet on the rear panel is not restricted (i.e.,

clearance of at least 75 mm at the rear, 25 mm at each side, 15 mm on the underside). Failure to
provide to adequate clearances will increase internal temperatures and reduce the instrument
reliability, so its performance may not meet specification.

Power cords

Class | power cords (3-core}

General

When the equipment has to be plugged into a Class I (ungrounded) 2-terminal socket outlet, the
cable should either be fitted with a 3-pin Class T plug and used in conjunction with an adapter
incorporating a ground wire, or be fitted with a Class 11 plug with an integral ground wire. The

ground wire must be securely fastened to ground. Groundin g one terminal on a 2-terminal socket
will not provide adequase protection.

In the event that a molded piug has to be removed from a lead, it must be disposed of immediately.
A plug with bare flexible cords is hazardous if engaged in a live socket outlet.

Power cords with the following terminations are available from IFR Ltd, Please check with your
local sales office for availability.

This equipment is provided with a 3-wire (grounded) cordset which includes a molded IEC 320
connector for connection to the equipment. The cable must be fitted with an approved plug which,
when plugged into an appropriate 3-terminal socket outlet, grounds the case of the equipment,
Hailure to ground the equipment may expose the operator to hazardous voltage levels. Depending
upon the destination country, the color coding of the wires will differ:

o0
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Wire ended
Country IEC 320 piug type {FR part number gjgfg”&mw
Universal Siraight through 23424-158 .
Universal Right angled 23424-159 5 i
# 7 NEUTRAL z
North America Harmonized E
Line (Live) Black Brown ‘_ o
Neutral White Blue . HARMONISED-WIRE ENDED E’
Ground (Earth) Green Green/Yailow 63508 Pd;
Z
British T
Country IEC 320 plug type IFR part number
United Kingdom | Straight through 23422-001
United Kingdom | Right angied 23422-002 -
; >
The UK lead is fitted with an ASTA approved molded plug to BS 1363.
A replaceable 13 A fuse to BS 1362 is contained within the phug. This

fuse is only designed to protect the lead assembly. Never use the plug

) . . . UNITED KINGDOM
with the detachabie fuse cover omitted or if the cover is damaged. ;

Tes10

The fuse(s) or circuit breaker to protect the equipment is fitted at the
back of the equipment.

MNorth American

Country IEC 320 piug type IFR part number
North American | Straight through 23422-004
North American | Right angied 23422-005

The North American lead is fitted with a NEMA 5-15P (Canadian
$22.2 No 42) plug and carries approvals from UL and CSA for use in
the USA and Canada.

Continental Europe

Country IEC 320 plug type IFR part number
Europe Straight through 23422-006
Europe Right angted 23422-007 .
The Continental European lead is fitted with a right angle TECE3 _' _ NEUTRAL

i
EAHTH

standard C4 plug (CEE 7/7) which allows it to be used in sockets with 7
either a male earth pin (standard C 3b) or side earth clips (standard : CONTINENTAL _
C 2b) the latter is commonly called the German ‘Schuko’ plug. In i _ EumoPE
common with other Schuko style plugs, the plug is not polarized when o
fitted into a Schuko socket. The lead carries approvals for use in Ausfria, Belgium, Finland,

France, Germany, Holland, Italy, Norway and Sweden. Note that this plug will not fit Italian
standard CEI 23-16 outlets, The lead shouid not be used in Denmark given that the earth
connection will not be made.

Frangais

Le cable d’alimentation d’ Europe Continentale est muni d’un connecteur male & angie droit type
CEI83, standard C4 (CEE 7/7), qui peut &tre utilisé dans une prise femelle a ergot de terre
(standard C 3b) ou & clips latéraux (standard C 2b), cette dernigre étant communément appelée
orise “Schuko” allemande. De la méme fagon que les autres conrecteurs de type Schuko, celui-ci



a’est pas polarisé lorsqu’il " adapte & une prise femelle Schuko. Ce cable d’alimentation est
homologué en Allemagne, Autriche, Belgique, Finlande, France Hollande, Itafie, Norvege et ’
Suéde. A noter que ce connecteur n’est pas compatible avec les prises de courant italiennes au

standard CEI 23-16. Ce cable ne doit pas &tre utilisé au Danemark 3 cause du défaut de connexion ,
" de masse.

Deutsch

Deas kontinentaleuropiiische Netzkabel ist mit einem rechtwinkeligen Stecker nach [ECS3 C4 b
(CEE7/7) Standard versehen, welcher sowohl in Steckdosen mit Erde-Stift (Standard C 3b} oder
seitlichen Erdeklemmen, im allgemeinen “Schukosteckdose” genannt, paBt. Ublicherweise ist der !
Schukostecker bei Verwendung in Schukosteckdosen nicht gepolt. Dieses Netzkabel besitzt

Zulassung fiir Osterreich, Belgien, Finnland, Frankreich, Deutschland, Holland, Itatien, N orwegen. -
und Schweden,

Hinweis: Dieser Schukostecker palit nicht in die italienischen Standardsteckdosen nach CEI 23-16 "
Norm. Dieses Netzkabe! sollte nicht in Diénemark verwendet werden, da hier keine
Erdeverbindung hergesteilt wird,

Espaiiol '

El cable de alimentacién tipo Europeo Continental dispone de una clavija C4 normalizada IECS83
(CEE 7/7) que permite su utilizacién tanto en bases de enchufe con toma de tierra macho (tipo C
3b) 0 con toma de tierra mediante contactos laterales (tipo C 2b) que, en este dltimo caso, suele
denominarse “Schuko”. Al igual que cualquier otra clavija tipo Schuko, I4s conexiones a red no
estdn polarizadas cuando se conectan a una base tipo Schuko. EI cable lleva awtorizacion para su
use en Austria, Bélgica, Finiandia, Francia, Alemania, Holanda, Italia, Noruega y Suecia. Observe
que este cable no se adapta a la norma italiana CEI 23-16. El cable no debe utilizarse en o
Dinamarca en el caso de no efectuarse conexidn a ferra.

Kaliano

T cavi &’alimentazione per I'Europa continentale vengono forniti terminati con una spina ad angolo
retto del tipo C4 secondo lo standard TECS3 {CEE 7/7) che pud essere usato in prese in cui la ferra -

puo essere fornita o tramite connettore maschio (C 3b) o tramite clips laterali (C 2b), quest’ultima =
comunentente detta di tipo tedesca “Schuko”. Questa spina, quando collegata ad una presa .
Schuko, non & polarizzata. '

1l cavo pud essere usato in Austria, Belgio, Finlandia, Francia, Germania, Olanda, Norvegia,
Svezia ed Italia. B’ da notare che per I'ltalia questo non risponde allo standard CEI23-16.

~o
Questa spina non dovrebbe invece essere usata in Danimarca in quanto non realizza il 2
collegamento di terra. »
gj

Goods-in checks ‘e
The foliowing goods-in check verifies that the instrument is functioning correctly, but does not P
verify conformance to the listed specification. To verify that the instrument conforms to the -
s - - . oy o
specification given in Chapter 1, refer to Chapter 7, ‘Acceptance testing’, L

(1) Ensure that the correct fuse is fitted (accessible from the rear panel) and connect the -

instrument to the supply. o

(2) Switch on and check that a display is present.

{3} If the instrument appears to be completely dead, carry out the following: . o

Check that the mains power supply line is providing power to the instrument.- o

“:.

Check that the mains fuses have not blown. ,:
—

o-4 46882-373 s

i e G TONE G GRS WA GR M M Mo meem e



L

dF 43 41 s

4

-

Lo i
g o i

K

WY oab e f owd wk o4 4 F LE wF 4 o4

INSTALLATION

instrument operating position

For reasens of stability and ventilation the instrument must only be operated on its underside feet
(with or without the tilt stands).

AC operation

Connecting to supply

Ensure that the AC supply is correctly connected to the POWER SUPPLY socket. For supplies in
the range 90132 V and 188-264 V the PSU automatically selects the appropriate range. There is
no manual voltage range selection provided. '

Note that for AC operation when Option 2: DC operation is fitted, the AC supply frequency range
is extended to 440 Hz within the AC supply range of 90 to 132 V.
AC fuse

For the AC voltage range of 90 to 264 V the fuse rating is 2 A-T (tirﬁe lag). The AC fuseisa
cartridge type measuring 20 mm x 5 mm.

The fuse-holder is integral with the rear panel 3-pin supply plug. For access to change the fuse, use
a screwdriver io lever out the hoider.

internal fuse

Note that there is an additional, non-operator-replaceable internal, fuse fitted in the switched mode

power supply (not applicable to instrurnents fitted with Option 2, DC operation, which have a
different power supply).

DC operation (Option 2)
Connecting to supply

Before connecting the instrument to a DC supply, for an instrument fitted with Option 2, check that
the DC supply is within the following range: -

11te32V

If, however, the DC supply is to provide a back-up for the AC supply, the following DC supply
range must be used:

18to32V
DC fuse
For the DC voltage range of 11 to 32 V the fuse rating is 10 A-T (time lag). Fuses are éartridge
type measuring 20 mm X 5 mm. '
DC supply cable

Connection is made to a 3-pin polarized plug on the instrument (see Fig. 2-1), Note that the
negative {(—} connector is infemally connected to the'chassis of the instrument. A suitable lead is
available as a supplied accessory (see “Versions and Accessories’ in Data Sheet at end of Chap. 1).

3678

Fig, 2-1 DC input socket showing connector polarity (viewed from rear of instrument)

o
ol
<
-t
é
i__.-ﬁ
)
=



General purpose interface bus (GPIB)

.The GPIB interface built into the mstrument enables the signal generator to be remotély controlled

to form part of an automatic measuring system, as well ag being used to dump memory {cloning)
from one instrument to another.

GPIB cable connection

* Connection to other equipment which has a 24-way connector to IEEE Standard 488 is made using
the rear-panc] IEEE 488-2 socket. For this purpose the GPIB cable assembly, available as an
optional accessory (see *Versions and Accessories’ in Data Sheet at end of Chap. 1), may be used,

GPIB connector contact assignments

Fig. 2-2
Contact Function Contact Function

1 Data /0 1 13 Datal/O 5

2 Data /O 2 14 Datal/O 6

3 Data /O 3 15 Datal/O 7

4 Data (/0 4 16 Datal/O 8

5 ECH 17 REN

6 DAV 18 Pair with 6
7 NRFD 19 Pair with 7
8 NDAC 20 Pair with 8
g IFC 21 Pair with 9
10 SRG 22 Pair with 10
11 ATN 23 Pair with 11
12 Ground shield 24 Logic ground

12 1
24 13
Fig. 2-2 GPIB connector contact assignments (viewed from rear of instrument)

IEEE o IEC conversion

An optional IEEE to IEC adapter is also available (see *Accessories’ in Data Sheet atend of

Chap. 1) for interfacing with systems using a 25-way bus connector to 1IEC Recommendation 625.
The method of use is shown in Fig, 2-3,

INSTRUMENT
(IEEE
CONNECTOR)

EQUIBMENT
WITH IEEE
CONNECTOR

e : J S,

F— B o reap —C

INSTRUMENT
{EEE
CONNECTOR)

EQUIPMENT
WITH JEC
CONNECTOR

IEEE to EC
RATP

Fig. 2-3 IEEE 10 IEC conversion

28

WEYWZ § TR E HFEY

L

=

NN 0aNNONN00 00N A A e o



oL

o

a il Gl wd @b @ B &) &) E) & e @ E &) @) R ) W) Wl el e e

INSTALLATION

interface bus connection

The cables for the interface bus use special male-female connectors at both ends. This allows
several connectors 1o be stacked one on top of another, permitting several cables to be connected to

the same source and secured by a lockscrew mechanism. Too large a stack, however, may form a
cantilevered structure which might cause damage and should be avoided. The piggyback
arrangement permits star or linear interconmection between the devices with the restriction that the
total cable length for the system must be:

(L No greater than 20 m (635 ft).
(2) No greater than 2 m (6 ft) times the total number of devices (including the controller)

connected to the bus.

R&-232 interface

N

o
<«
-
o |
I
=
o

The RS-232 interface built into the instrument enables the signal generator to be remotely
controtled as well as being used to dump memory (cloning} from one instrument {o another.

RS-232 connector

The rear panel male D-type RS-232 connector is shown in Fig. 2-4,

Fig., 2-4 RS-232 connector contact assignments (viewed from rear of instrument)

The pin-outs for the 9-way RS-232 connector are shown below:

Contact

DCh
RXD
TXD
DTR
SG
DSR
RTS
CTS
RI

B RN B T R S R

o

Signal

Data carrier detect
Receive data
Transmit data

Data terminal ready
Signal ground

Data set ready
Request to send
Clear to send

Ring indicator

The RS-232 interface can be connected to a personal computer’s AT connector using a null-modem
cable. A suitazble cable is available from IFR — see “Versions and Accessories’ in Data Sheet at

end of Chap. 1.

Rack mounting

The instrument, which is normally suppiied for berch mounting, may be mounted in a standard
19 inch rack (see ‘Versions and Accessories’ in Data Sheet at end of Chap. 1).
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ARoutine maintenance

- Safety testing and inspection

In the UK the ‘Electricity at Work Regulations’ (1989} section 4(2) places a requirement on the
users of equipment o maintain it in a safe condition. The expianatory notes call for regular L
inspections and tests together with a need to keep records. "

The following electrical tests and inspection information is provided for guidance purposes and
invoives the use of voltages and currents that can cause injury. It is important that these tests are
only performed by competent personnel.

=N

Prior to carrying out any inspection and tests the instruments must be disconnected from the mains
supply and all external signal connections removed. All tests should include the instrament’s own
supply lead, ail cavers must be fitted and the supply switch must be in the ‘ON’ position.

The recommended inspection and tests fall into three categories and should be carried outin the
following sequence:

1. Visual inspection
2. Earth bonding test w0
3. Issulation resistance test.

1. Visual inspection _

A visual inspection should be carried out on a periodic basis. This interval is dependent on the

operating environment, maintenance and use, and should be assessed in accordance with guidelines
issued by the Health and Safety Executive (HSE). As a guide, this equipment, when used indoors .
in a relatively clean environment, would be classified as ‘low risk’ equipment and hence should be .
subject to safety inspections on an annual basis. If the use of the equipment is contrary to the o
conditions specified, you should review the safety re-test interval..

As a guide, the visual inspection should include the following where appropriate:

Check that the equipment has been installed in accordance with the instructions provided (e.g. that
ventilation is adequate, supply isolators are accessible, supply wiring is adequate and properly
routed).

¢ The condition of the mains supply lead and supply connector(s).

e The correct rating and type of supply fuses.

s Security and condition of covers and handles.

» Check the presence and condition of all warning labels and markings and supplied safety

information.
® Check the wiring in re-wireable plugs and appliance connectors.
o Check the cleanliness and condition of any ventilation fan filters.
¢ Check that the mains supply switch isolates the equipment from the supply.
¢ Check the supply indicator functions (if fitted).

If any defect is noted this should be rectified before proceeding with the following electrical tests.

2. Earth bonding tests

Earth bonding tests should be carried out using a 25 A (12 V maximum open circuit voltage) DC
source. Tests should be limited to a maximum duration of 5 seconds and have a pass limit of (.1 Q
after allowing for the resistance of the supply lead. Exceeding the test duration can cause damage
to the equipment. The tests should be carried out between the supply earth and exposed case
metalwork, no attempt should be made to perform the tests on functional earths (e.g. signal
carrying connector shells or screen connections) as this will result in damage to the equipment.
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3. Insulation tests

A 500 V DC test should be applied between the protective earth connection and combined live and
neutral supply connections with the equipment supply switch in the ‘on’ position. Itis advisable to
make the live/peutral link on the appliance tester or its connector to avoid the possibility of
returning the equipment to the user with the live and neutral poies linked with an ad-hoc strap. The
test voltage should be applied for 5 seconds before taking the measurement.

IFR Ltd employs reinforced insutation in the construction of its produocts and hence a minimum
pass limit of 7 MQ should be achieved during this test.

Where a DC power adapter is provided with the equipment, the adapter must pass the 7 ML test
limit,
We do not recommend dielectric flash testing during routine safety tests. Most portable appliance

testers use AC for the dielectric strength test which can cause damage to the supply input filter
Capaciiors.

4. Rectification

Cleaning

It is recommended that the resuilts of the above tests are recorded and checked during each repeat
test. Significant differences between the previous readings and measured valaes should be
investigated.

If any failure is detected during the above visual inspection or tests, the equipment should be
disabled and the fault should be rectified by an experienced Service Engineer who is familiar with
the hazards involved in carrying out such repairs.

Safety critical components should only be replaced with equivalent parts, using techniques and
procedures recommended by IFR Lid.

The above information is provided for guidance only. IFR Ltd designs and construets its products
in accordance with International Safety Standards such that in normal use they represent no hazard
to the operator. IFR Lid reserves the right to amend the above information in the course of its
continuing commitment to product safety.

Before commmencing any cleaning, switch off the instrument and disconnect it from the supply. The
exterior surface of the case may be cleaned using a soft cloth moistened in water. Do not use
aerosol or liquid solvent cleaners,

Cleaning the LCD window

To prevent damage to the LCD window, care should be taken not to scratch the surface during use
and also when cleaning. The LCD window should be cleaned by wiping a slightly damp, soft,
lint-frée cloth gently over the surface

Putting into storage

If the instrument 18 to be put into storage, ensure that the following conditions are maintained:

Temperature range: =40 o +70°C
Humidity: Less than 93% at 40°C

Disk installation/loading instructions

There are two disks supplied with this instrument, labeled ‘TFR2025 VXI Plug&play Driver’.
These contain the LabWindows/CVI Instrument Driver for the 2023A, 2023B and 2023, and the
VXI Plug and Play Soft Panel.

z
o
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The IFR2025 driver makes use of the National Instruments (NI} VISA interface and VO software,

which must be installed before running the driver. VISA is freely available at the NI Website or on
the NI Labview CD.

Read the instructioqs given on the label of the appropriate disk before inserting it into your disk
drive. The disks contain self-extracting Zip files that create the path C\Vxipnp\Winnt or
Win95\ifr2025. Once extracted, the following entries are created in the Start menu under Vxipnp:

1fr2025 Front Panel {Runs the soft front panel)
1fr2025 SFP Heip
Uninstall #12025 instrument driver
If problems arise, check that:
NI VISA is installed comectly (refer to the ‘Readme’ document);
the instrument is connected to the controller with the correct GPIB or R8232 cable;
the instrument is set up to GPIB or RS232 as required;

the GPIB address (GPIB) or COM port, baud rate, parity and timeout (RS232) supplied to
the initialize function match the settings on the instrument;

the correct instrument is selected (displayed at the top right-hand corner on the soft front .
panel; highlight and click to select);

any ports present in the system that wili not be used for instrument control (for example,
your mouse port) are disabled under visaconf.exe in the Vxipnp\ Winnt or Win935\Nlvisa
folder. Disabling ports in this way should not affect the operation of the port itself, but
allow VISA’s device/instrument search functions to skip this port (which might otherwise
cause a problem when certain devices are attached to it).

Hr2025.doc, included in the 112025 folder, lists all possible functions and error codes concerned
with opening, configuring, taking measurements from, and closing the instrument.
Operation

Change instrument settings by selecting with the mouse, entering the new value, then pressing
ENTER on your keyboard. Select different functions under the ‘Panel’ menu.

2-10
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PRINCIPLES OF OPERATION

Introduction o

This chapter is specifically for use by the experienced signal generator user and therefore the e
operation of the instrument is not explained in detail. Since the instrument has been designed to be
easy to use, the experienced user may need to refer only to this chapter to use the instrument
efficiently. ©

The operation of the instrument is based on using the main screen and using the menus, The main
screen is used in association with six function keys while menu operation is entered using the .
[MENU1 key. Four of the function keys {CARR FREQ], [RF LEVEL], [MOD] and -
[MOD SOURCE] enabie vou to set the basic parameters of a signal. The rematning two function K
keys [STO] and [RCL] control memory store and recall operations. The blue [MENUT key enables 7
you to select utility menu operation which provides access to a wide range of utilities. -

Main screen operation

The main screen is displayed at switch-on and after one of the dark gray function keys has been
pressed, Pressing a function key highlights the area of the screen appropriate to that key and the
instrament awaits either parameter entry or menu operation. W

Both the [MOD] and IMOD SOURCE] function keys operate in a cyclic fashion as shown by the o
arrows marked on the keys. Repeated pressing of the [MOD] key steps through each modulation of o
the currently selected modulation mode, together with full source information for that mode. -

As each modulation mode is displayed, the signal source for that modulation can be selected. For
internal sources, repeated pressing of the [MOD SOURCE] key steps through and selects each of =

the available waveforms. If the displayed modulation mode is external, repeated pressing of the -
key displays and selects each of the external types of coupling. -
Utility menu operation
The instrument provides a range of utilities for such applications as setting the GPIB address, -
adjusting the LCD contrast, poking the latches and selecting the modulation mode. Utility menu :_
.operation is summarized in Fig, 3-1 which uses a modulation selection example. This is intended e
0 be opened out and used in conjunction with the explanatory text which follows. . -
The function keys are closely connected with the utility menus for greater efficiency of operation. o
This means that when you press a function key followed by the IMENU] key, those utilitics .
associated with that function are called up for immediate use. Thus pressing [MOD]IMENU takes v
you 1o the modulation group of menus. o
Within the menus, pressing [SELECT} will take you down the menu chain, pressing [MENU] will o
take you back up. ' -
Moving between items on a menu is done by means of the [NEXT] and [PREV] keys. i.
Once you are familiar with the use of the utility meaus, you can immediately cali up commonly t_
used menus by using the sequence: b
[MENU} Utility number [ENTER] s
To return to the main screen, press any one of the function keys. w
With the main screen displayed, pressing [SELECT? will either dispiay your last selected utility or, -
if you have just switched on, display the software status of the instrument. o
-
-
—
-
=
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Menu grouping

To save you having to memorize specific utility numbers the utilities are split into the 11 groups

listed below:
Utility number Utility group
01-09 FREQUENCY/SWEEP
1019 RF LEVEL
20-29 MODULATION (Normai and FSK)
30--39 MODULATION SOURCE
40-48 MEMORY
49 SPECIAL
50-59 SETUP
60-69 INFORMATION
70-79 DPIAGNOSTICS
8089 LOCK/UNLOCK
100 onwards CALIBRATION

Family tree

Menu operation is graphicaily presented in Fig. 3-2.

Memory operation

During operation, either the current carrier frequency or the current instrument settings can be
saved by means of the memory store [STO] key and recalled when required by means of the recall
[RCL] key. The type of store is determined by the location number selected:

Carrier store non-volatile 0-99
Full store non-volatile 100--199
Full store volatile 200299

Note that the instrument factory settings can be recalled from memory location 999.
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introduction

All operations of the signal generator are carried out from the front-panel keyboard which is
* color-coded. An extensive suite of utility menus make this a very versatile instrument, The builtin
GPIB and RS-232 interfaces enable the instrument to be remotely operated.

Front-panel controls and connectors

Parameters are selected by means of keys which have their functions printed on them, a numerical
key pad and a rotary control knob. The numerical keys are used to set parameters to specific

values which can also be varied in steps of any size by using the {ﬂ:—mz and [UXED} keys or the
rotary control knob,

Connectors

The front-panel connectors are shown in Fig. 4-1 below: o

EEEDEE
EEEA D
EEBODEE
= EEO0E

Fig, 4-1 2025 front panel showing SUPPLY switch and CORNECtors

(1)  SUPPLY switch Switches the supply on and off using a press on, press off S
action. .
2y  LFOUTPUT 600 Q BNC socket which monitors the modulation oscillaior.
With Option 5 this socket is fitted on the rear pancl. )
(3}  RFOQUTPUT 50 Q N-type socket. Protected against the application of ‘
reverse power of up to 50 W. -
With Option 5 this socket is fitted on the rear panel, #
(#)  EXT MOD INPUT 100 k€2 BNC socket. An independent input which allows an .

external modulating signal to be applied. :
With Option 5 this socket is fitted on the rear panel. -

¥

4

Note: connector positions differ for Options 7 and 11 — see Annexes A and B.
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CONTROLS AND CONNECTORS.

Keyboard

The keyboard is functionally color-coded. The keys for the primary functions of carrier frequency,
level and modulation are dark gray. Secondary functions such as unit selection and on/off keys are
medium gray. Menu selection, which plays such a prominent part in this instrument, has keys
which are colored blue.

The front-panel keyboard is shown in Fig. 4-2 below:

A
g9
50| 6}

LOCAL
OPERATION

Fig. 4-2 Instrument front panel showing kevboard

(5 [PREV] A key used to scrolls backwards through a menu list or the

function Hst.
[NEXT] A menmu key used to scroll forwards through a menu Hst or the

function fist. '

(6) [MENU] Selects the mair utility menu, or within utility menus steps
back up through the menus.

{7y [CARRTFREQ} Selects carrier frequency as the current function and causes
the main screen to be displayed.

{8) [RFLEVEL] Selects RF level as the current function and causes the main
screen to be displayed.

9y [RCL] Used to recall a previously stored instrument setting from
TIErory.

(10y Numericai key pad For entering the value of a selected parameter. Minus sign
and decimal point are included.

(11y Control knob When enabled by the {KNOB/STEP] key, adjusts the value
of the selected parameter,

(12) [TOTAL A} While the key is held down, displays the total shift from the
keyed-in value.

(13) [SOURCE ON/OFF] Switches the current modulation source on and off.

{14) [CARR ON/OFF] Switches the carrier output on and off.

{t5) [MOD ON/OFF] Switches ALL modulation on and off. _

{16y [ATTEN LOCK] Holds the attenuator at the current setting with Atten Lock

displayed. Allows the RF level to be decreased by a further
10 dB without the step attenuator operating.
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(7
(18)

(19)
20)

21

(22)

(23)

24}
(25)

(26)

[RETN]
[KNOB/STEP]

{SET REF]
(0+10]

[9x10]

[ENTERYUnits keys

IMOD SOURCE]

[SET A}

[STO]
[MOD].

{SELECT]

[LOCAL]

After using the [{1+10] or [{x10] keys or the controf knob
returns the setting of the function to the last keyed-in value.

Switches between enabling the control knob and enabling the
step operation. '

Transfers the current value as the keyed-in setting.

When KNOB is enabled, increases the knob resolution by a
factor of 10.

When STEP is enabled, increments the current fanction by
one step.

When KNOB is enabled, decreases the knob resolution by a
factor of 10.

When STEP is enabled, decrements the current function by
one siep.

Determine the units of the set parameters; also used to
terminate a numerical entry.

Selects modulation source as the current function and causes
the main screen to be displayed.

For internal modulation repetitive pressing of this key cycles
through the currently selected modulation sources while
displaying the appropriate wave shape on the screen.

For external modulation it cycles through the currently
selected external coupling modes.

Press to obtain the step setting display. To change the step
size, press the relevant function key.

Used to store the current instrument seftings in memory.

Selects modulation as the current function and causes the
main screen (o be displayed. Repetitive pressing of this key
cycles through each of the modulations of the current mode
together with their source values.

Selects an item highlighted on a utility menu,

With the main screen displayed selects the last atility
accessed. :

After power-up causes the software status to be displayed.

Transfers control from the GPIB to the front panel (providing
local lockous not asserted).
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Rear-panel connectors

The rear-panel connectors are shown in Fig. 4-3 below.

@7

(28)

{29)

(30)

€23

(32)

(33)

(34)
(35)
(36)

37

C3873

Fig. 4-3 Instrument rear panel showing conrnectors

EXT MOD INPUT
(optional)

LF OUTPUT (optional)

FREQ STD IN-OUT

PULSE /P
4RSK

TRIGGER
2FSK

RS232

IEEE 488.2

RF QUTPUT (optional)
POWER SUPFLY
DC SUPPLY FUSE

(optional)
DC input (optional)

An Option 5 BNC socket which aliows an external
modulating signai to be applied. When fitted, replaces the
froni-panel-socket.

An Option 5 BNC socket which monitors the modulation
oscillator. When fitted, replaces the front-panel socket.

BNC socket for the input of external standard frequencies of
either 1 MHz or 10 MHz. Can also supply a 10 MHz internal
standard output, '

10 k€2 BNC socket which accepts a pulsed input. Also used
as one logic input (the other is the TRIGGER input} for.
4FSK modulation. :

BNC socket which has three uses; in priority order these are:
FSK logic input
Memory seguencing
Sweep trigger

9.way RS-232 connector for remote control of the
instroment. For contact allocation see Chapter 2.

24-pin socket accepts the standard GPIB connector io allow
remote control of the instrument, For contact allocation see
Chapter 2.

An Option 5 50 Q N-type socket. When fitted, replaces the
front-panel socket. :

3-pin plug integral with fuse hoider. Mates with AC supply
lead socket.

When Option 2 fitted, fuses the DC input socket.

When Option 2 fitted, the socket allows operation from an
external 11 to 32 V DC source. For contact polarity see
Chapter 2.
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FIRST-TIME USE

First-time users can quickly become familiar with the principles of conirol and display by carrying
out the following exercise, which demonstrates how to set up a typical basic signal having the
following parameters:

Cuarrier frequency: 100 MHz
Output level: 10 dBm
Frequency modulation: 100 kHz deviation at 500 Hz mod.

Switching on

Before switching the instrument on, check that the power supply is connected and ensure that no
external signal sources are connected.

Switch on by means of the SUPPLY switch and check that the display is similar to that shown in
Fig. 4-4, Fig. 4-5 or Fig. 4-6. This shows the main screen as it appears during rormal operation.

If a default display as shown in Fig. 4-4, Fig. 4-5 or Fig. 4-0 is not obtained, a previous user may
have set the instrument to switch on with one of the user memories recalled, rather than using the
default factory settings.

To reset to the factory settings press the [RCL] hard key. RCL appears highlighied at the top right
of the screen with the cursor blinking awaiting your entry. Enter 999 on the keyboard and press
[ENTER}. (Note that any one of the units keys can be used to perform the [ENTER] function.}
The RESET annunciator is shown and the factory settings are now recalled from memory location
999 and displayed on the screen.

care 1 200,000 000 ™=
Fa —140.0 " ON

Fri Hzx ModF
Tz OFF " 1*[:1

U'f Ba169

cerr 2050.000 000 "=

%, ~140.0 0 ON "
T, 0% " 1.0000 #

MO 84170

Fig. 4-5 2023B main screen in normal operation showing default display
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(FL 2510.000 000 ™=
- 140,09 gN e Dissble

ra

ofF " 1.0000 -

oot

4168

Fig. 4-6 2025 main screen in normal operation showing defaulr display

Display

Before entering any parameters it is useful to look at the effect that pressing various keys has on the
display. The display is divided into a number of fields as shown in Fig. 4-7,

Carrier frequency field

When you press [CARR FREQ] it causes Carr Freq to be highlighted and vour data entry is

recognized as a frequency setting. Ext is displayed when the instrument is locked to an external
standard.

Memery field

When you press the [STO] or {RCL] key it causes STO or RCL o be highlighted respectively,
Your data entry is recognized as a memory location number. The type of recall — FREQ, FULL or
RAM (or sequence number for memory sequencing) — is also shown,

Error message field

Error messages are displayed when, for example, you exceed a parameter limit. A list of error
messages is given at the end of this chapter,

RF level field

When you press [RF LEVEL] it causes RF Level to be highlighted and your data entry is
recognized as a level setting. Units and unit type are displayed together with the carrier ON or
OFF state. When selected, Atten Lock is displayed unless overwritten by Offs when an RF level

offset has been enabled. This field is also used to display the SINAD measurement and weighting
filter used.

Moduiation fieid

When you press {MOD] it causes the currently selected type of modulation 1o be highlighted and

your data entry is recognized as a modulation depth or deviation setting. Modulation ON or OFF
is aiso shown,

Modulation source field

When you press [MOD SOURCE] it causes the currently selected internal modulation source or
external coupling to be highlighted. For an internal source a sine, triangle or square wave symbol

is shown. Your data entry is recognized as a modulating frequency. For an external source AC,
DC or ALC coupling is shown,

‘When the instrument is operating under remote control REM is displayed,

4-10

46882-3713

e

sV T Y Y ay

i

NASEENEANE DR ANE R AN



[ T T U R A

“R.‘ Ly

Kb

PO D

R

T B A

b

Modulation summary field
In this field are shown your other selected modulation sources. All your settings ~ types of

modulation, waveforms, current ON or OFF states, as well as modulation enabled or disabled — are

shown.

et

00 ™2 (aiie

x5 2 400.000

RF level % Modulagion sgmmary

Modulation source

[Mod Dizable |
FMz ™~ OFF |
AW ALC OFF |

_ﬂ_]
2!
O
o
b

. 3L.BFH ON

T Attenltock

e 1.0000 25,

| By j
AL |

i Lo

#2812

Fig. 4-7 Division of the display into flelds
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Selecting functions and keyboard entry

Whenever one of the main functions — carrier frequency, RF level, modulation, modulation source
—1s highlighted on the main screen, making any terminated numerical entry will be accepted as
being a changed parameter for that function. This enables you to enter, for example, a sequence of
carrier frequencies without having to re-press the [CARR FREQ)] function key for each entry.

Carrier frequency

(1)  Press [CARR FREQ] to select carrier frequency as the current function. Carr Freq is
highlighted on the screen.

(2)  Using the numerical key pad, enter 100 MHz by eatering 100 on the key pad and terminate
with {MHz]. Observe that the Carr Freg display changes to 100.000 000 MHz.

I you make an error when keying in, press the function key again and key in the correct value. If
this causes an error message (e.g. Err [00: Carrier limit) to be displayed, it can be canceled by a
correct enfry (e.g. by entering a value which is within limits).

RF level

(3)  Press [RF LEVEL] to select RF level as the current function. RF Levi: is now highlighted
on the screen.

(4)  Using the numerical key pad, enter 10 dBm by entering 10 on the key pad and terminate
with [dB]. Observe that the RF Levi display changes to + /0.0 dBm,

(5)  Press {CARR ON/OFF]. Repeated pressing toggles between the on and off states as shown
by ON and OFF at the centre of the screen. Select ON. A 100 MHz, 10 dBm carrier is now
being generated from the RF QUTPUT socket.

Modulation

(6) Press [MOD] which highlights FM Devn. Repeated pressing of the key alternates between
FM]1 and FMZ2. Select FMI Devn. Enter 100 on the key pad and terminate with [kHz].
100 kHz is displayed. '

(7)  Press [MOD ON/OFF]. Repeated pressing toggies between the off state {when Mod Disable
is displayed) and the on state. Select ON.

(8)  Press [MOD SOURCE! which high}ights ModF with a waveform displayed. Repeated
' pressing of the key cycles through sine, triangle and square waveforms. Select sine wave.
Enter 500 on the key pad and terminate with Hz. 300.00 Hz is displayed.

(9}  Press [SOURCE ON/OFF]. Repeated pressing toggles between the on and off states.
Select ON. A 100 MHz, 10 dBm carrier is now being generated at a 100 kHz deviation,
modulated at 500 Hz, from the RF OUTPUT socket.

Using [NEXT] and [PREV] to select a function

The operating example above was carried out by pressing the four function keys in turn in order to
enter the parameter values. Another method is to repeatedly press either the [NEXT] or [PREV]
key. This enables you to access each of the four functions CARR FREQ, RF LEVEL, MOD,
MOD SOURCE in either forward or reverse rotation.

Using the [0+10] and [$x10] keys

When you have entered a parameter value using the numerical key pad, you can adjust its value
either in single steps or continuous steps.

As an example of its use we will adjust the carrier frequency using the knob for continuous
adjustment as well as in selected increments/decrements using single steps.

A 4
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(1}

Press [CARR FREQ! to select carrier frequency as the current function. Note that the

frequency is displayed as 100.000 000 MHz. The number of digits behind the decirnal point

shows the maximum resolution and indicates that the frequency can be changed in I Hz
steps. -

Wiih the control knob

2

(3)

4

()

(6)

(7

With steps

&)

(9)

(10)

(1)

(12)

(13)

(14)

Select the control knob for adjustment by toggling the [KNOB/STEP] key so that the carrier
frequency is displayed underlined by a bracket. With the bracket displayed the control knob

is enabled and its sensitivity can be set.

Adjust the control knob sensitivity by pressing either the [{+101 key or the [ $x10] key.
Pressing the [©+10] key increases the bracket length by one decimal place. Pressing the |
[{x10] key shortens the bracket length by one decimal place. In this way the resolution of

the control knob is respectively increased or decreased by a factor of ten.

Move the control knob in either direction and note how the displayed carrier frequency
changes by the desired amount.

To check the current amount of offset from the reference carrier frequency press and hold
iTOTAL Al For the duration of the key-press the offset is displayed as either a negative or

positive value.

You can return at any time to the reference carrier frequency by pressing [RETN].
100.000 000 MHz is displayed.

Alternatively, you can make the currently displayed frequency the reference carrier
frequency by pressing [SET REF]. Subsequently pressing [RETN] will then return you
this frequency.

Press [KNOB/STEP! to disable the control knob (as indicated by the bracket no longer
being displayed).

io

Press [SET A). The screen changes to display the default step settings for frequency, level

and modulation as shown in Fig. 4-8.

Press [CARR FREQ]. Freq Step is highlighted. Enter the step value on the key pad and

terminate with the [MHz], [¥Hz] or {Hz] key.
Press [CARR FREQ] again to return to the main screen.

Note that pressing one of the function keys at any time will at once return you to the main

screen,

Now repeatedly press the [{+10] and [$x10] keys and note how the displayed carrier
frequency changes in steps of the desired amount. Holding either of these keys pressed
provides continuous stepping. '

As for control knob operation, you can check the current amount of offset from the reference

carrier frequency by pressing and holding [TOTAL A].

As for control knob operation, pressing [RETN] returns you to the reference carrier

frequency; pressing [SET REF] selects the currently displayed frequency as the reference

frequency.
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Fig. 4-8 Step setting display showing default settings

Using the utility menus

As an exercise in the use of the utility menus we will perform the operation of selecting an
aiternative frequency standard.

(1) Press [CARR FREQ] followed by [MENU] to display the Usility Group Menu shown in
Fig. 4-9. This is the top level menu of a 3-tier menu chain. Since the [CARR FREQ]

function key preceded the [MENU} key, the required Frequency/Sweep group is already
highlighted on the menu.

Utility Grour Menw il meme

Fredquenc - Swesr Setur )
Lewsl Information
Modulation _ Disanostics
Modulation Source s Lock Unlock
Flemar g Calibration
- ® Special

Fig. 4-9 Utility group menu

(2)  Use the [NEXT] and [PREV] keys to move around the men.

(3)  Highlight Frequency/Sweep again and press [SELECT]. This causes the 2nd-level
Frequency/Sweep Menu shown in Fig. 4-10 to be displayed,

Frequerncuy Swesr Menu

Carrier Sweer Parameters
Carrier Sweer Mode Select
Larrier Swees Conbrol
Freauency Standard
Carrier Phase Adiust

i
3
r
5

Fig. 4-10 Freguency/sweep menu

(4)  Highlight utility 4 Frequency Standard and press [SELECTL. This displays the 3rd-level

menu used for internal and external standard selection shown in Fig. 4-11. A flashing cursor

awaiting entry is shown against the current selection.
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(6)

7

Short cut

w Litil 4 smm Freausncd Standaed
w Freg Std! 8 Interrnal

' Internal .

Ext 18PHz direct
Ext IMHz indirect
Ext 18MHz indirect
Internal 16MHz oot

5
Li
<t
4.

Fig. 4-11 Frequency standard menu

Step through the selections using the [ +10] and [ $x10] keys or by direct entry on the key
pad. Each time, the highlighted selection becomes the current selection (no terminator is
required).

Since no external standard is connected, the message Err 503: Ext standard missing is
displayed every time you select an external standard. '
Select 0 Internal to restore the instrument to normal operation. Internal is dispiayed as the

current selection.

Press any function key which returns you again to the main display. Pressing [SELECT] at
any time from now on will always return you to your last selected utility menu.

Note that for the top and 2nd-level menus Util is shown each time at the top right. This allows you

1o use

a short cut. Since you now know the utitity number for the Frequency Standard utility, enter

4 on the key pad for this menu followed by [ENTER] which takes you straight to the requested

ment.

Moving within the menus

When

you are using the menus, pressing [SELECT] will take you down the menu chain, pressing

IMENU] will take you back up.

Looking through the list of menus

To see what utilities are available to you, display the top level menu then press [SELECT] to
display the numbered list of menus. Now you can use the INEXT} and {PREV] keys to browse
through the complete list.

Menu

operation is summarized graphically in Chapter 3.

Menu conventions

The following simpie conventions apply o the menus:

A filled-in square indicates an unprotected function.
An open, unfilied, square indicates a protected function.
An ellipsis (...) indicates a continuation to another screen.

Additionally, the following are used for memory operation:

A dash {~) indicates an unprotected memory store.
A lower=case P indicates a protected mernory store.
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DETAILED OPERATION

Selecting carrier frequency

Carrier frequency can be entered in the range 9 kHz to 1.2 GHz (2023A), 9 kHz to 2.05 GHz
(2023B).0or 9 kHz to 2.51 GHz (2025) to a resolution of 1 Hz.

(1) Press [CARR FREQ] to select carrier frequency as the current function. Carr F reg: is
highlighted on the screen. -

(2) Enter the required value using the numerical key pad. Terminate using the {Hz], [kHz], [MHz]
or {GHz] key.

(3) The frequency can then be adjusted either in steps or by using the control knob for continuous
adjustment. The defauit increment/decrement is 1 kHz.

(#) You can check the current amount of offset from the reference carrier frequency by ;)rcs'sing
and holding [TOTAL AL

(5) Pressing {RETN] returns you to the reference carrier frequency; pressing [SET REF] sclects
the currently displayed frequency as the reference frequency.

Carrier on/off

The carrier may be switched ON or OFF at any time via the {CARR ON/OFF} key. This
effectively switches the output on and off, retaining the 50 & output impedance.

Carrier sweep operation

o,

%

The sweep capability allows the comprehensive testing of systems, since measurements at single
points will not necessarily give an overall indication of the performance. Sweep operation is
carried out in this instrument by means of three utility menus.

Sweep parameters

Carrier start and stop frequencies together with step size and time are set as foliows:

(1) Select the Util 1: Carrier Sweep Parameters menu. This shows the currently selected
parameter values (see Fig. 4-12) as well as the currently selected mode.

(Z}  Enter the sweep start and stop frequencies.

(3)  Enter the step size. For linear sweeps enter the step size in the range 1 Hz to the instrument
maximum frequency to a resolution of 1 Hz.

For log sweeps enter the step size in the range 0.01% to 50.00% to a resolution of 0.01%.
Enter step time in the range 50 ms to 10's (5 s when Option 100 fitted).

il ] amm Larrier Sweer Parameters
Start Fread kHz

18, #6843
Stor Fres: 12@8.6@@9%@ MH=

ster Size:d 1.688 kH=
Ster Times . OB ms
Sweer Mods, ., Sinsle
Sweer Control...

urge 82043

Fig. 4-12 Carrier sweep parameters menu
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(4)  To change the mode of sweeping, highlight Sweep Mode... and press [SELECT]. This gives
you immediate access to the Uzl 2: Carrier Sweep Mode Select menu shown below.

(5)  Tocarry out the sweeping operation, highlight Sweep Control... and press [SELECT]. This
gives you immediate access to the Unil 3: Carrier Sweep Control menu shown below.

Sweep mode

The following menu allows you to set the carrier sweep mode to either single shot or coniinuous
sweep, to logarithmic ot linear sweep and to select the mode of external riggering. For external
operation, connect a TTL trigger signal to the rear-panel TRIGGER connector. Ensure however,
that this socket is not disabled by a higher priority mode having been selected. The order of
priority is as follows:

FSK logic input

Memory recall

Sweep migger.

All three modes of operation may be enabled at the same time, but oniy one mode will be active,
the one with the highest priority. Therefore ensure that FSK and memory recall are not enabled,
otherwise selecting sweep mriggering will have no effect. Sweep mode selection is as follows:-

(1) Select the Util 2: Carrier Sweep Mode Select menu. This shows the currently selected sweep
mode (See Fig. 4-13 ).

ULil 2 Suser Mode Selest

Modes 1 @:onel  1iCont
' giiin itbos

i,

g

o

L
&
1
2

1

Syeee Conteol...

.F‘

g
= art Stoe
Sueer Farams . .- : =)

F

chobh ot

£

R ]

ThO2

Fig. 4-13 Carrier sweep mode select menu

(2) Select the required sweep mode by setting Mode to either I for continuous sweep or 0 for
single shot. :

(3) Select the required sweep type by setting Type to either ! for logarithmic sweep or 0 for lipear
sweep.

(4) For external riggering set Ext Trig to 0 to inthibit the external trigger, or to 1, 2, or 3 to select
one of the following wiggering modes:

Start: The first trigger input causes the carrier sweep to commence sweeping. Any other
wrigger inputs whilst sweeping are ignored. Only at the end of each sweep is the trigger latch
reset ready for the next input. '

Start/Stop: The first trigger input starts the carrier sweep and the following trigger input
pauses it, so that the user can investigate a particular point of interest. The next rigger input

_ continues the sweep from where it was paused. At the start of each sweep the trigger latch is
reset ready for the next input. .

Step: Hach trigger input steps the sweep on by one frequency step. The trigger latch is reset
after each step ready for the next step.

(5) To carry out the sweeping operation highlight Sweep Control... and press [SELECT] fo access
the Util 3: Carrier Sweep Control menu.

(6) To return to the Carrier Sweep Parameters meny, highlight Sweep Params... and press
[SELECT.

46882-373
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Sweep conirol

Contro} of the sweep: start, stop, reset and continue is petformed as follows:

(1) . Select the Util 3: Carrier Sweep Control menu. Initially this shows Stars Sweep and the

2)

(3}

4

)

(6

N

@)

start Carr Freg: value together with the currently selected Freq Mode: (see Fig. 4-14),

Util 3 me= Carvier Sweer Combrol

start Sweep Mode: Sinsle
Fesel Sweer
Carr Freq: 12 UEEGE MHz

#% WHTITIKH B TRIGGER #%
Frea Mode:dl o ti BiFixed 1:Suept
Set. Params. .. " Sweer Mods. . .

Fig. 4-14 Carrier sweep control menu {shown with sweep enabled)

Enable the sweep operation by setting Freq Mode: to 1 (no terminator is necessary).
** WAITING FOR TRIGGER % ig dispiayed.

To start the sweep, select Starr Sweep. The selection changes to Stop Sweep, the frequency
is shown changing and ** SWEEPING ** ig displayed.

During the sweep, Reser Sweep may be selected to discontinue the sweep and reset it to the
start frequency. Note that during the sweep all of the function keys are still accessible,

Selecting Stop Sweep causes the selection to change to Continue Sweep and
** PAUSED *=* is displayed.

Selecting Continue Sweep allows the sweep to continue. At the end of a single sweep, the
stop frequency is shown and the selection changes to Restart Sweep with

** COMPLETE ** displayed. For continuous sweep, the sweep automatically recommences
from the start frequency.

To change the sweep parameters, highlight Ser Parameters... and press [SELECT] to return
to the Carrier Sweep Parameters menu.

To change the sweep mode, highlight Sweep Mode... and press [SELECT] to return to'the
Carrier Sweep Mode Select menu.
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Carrier phase adjustment

The phase offset of (he carrier can be adjusted in degrees as follows:

{1)  Select the Uil 5: Carrier Phase Adjust menu. This shows the currently selected phase shift
setting (see Fig. 4-15).

til 5 e Larrier FPhase Hdius
Phaze ?hift: G, 38 des

Hee kpobk o addust rhaze

Kriob Sensitit :
A Fi 2 Loarse

Fig. 4-15 Carrier phase adjust menu

(2) Select the required control knob sensitivity between Fine (0.09°), Medium (0.9°) and Coarse
(2.7°).

(3) Highlight Phase Shift and adjust the phase using the control knob. Adjustment is in the range
-359.91° to +359.91° (fine sensitivity). Note that if you have set the carrier phase and
subsequently adjusted the carrier frequency, the menu Phase Shift value will be blanked. This
is because the value will then be indeterminate due to the adjustment.

(4) To establish a reference the displayed phase shift can be reset to 0° by highlighting Reser and
pressing [SELECT].

o
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Selecting RF level

RF level can be entered in the range ~140 t0 +13 dBm (or to +25 dBm for the High Power Option).

(1) Select the RF level from the main screen by pressing [RFLEVEL]. RF Levi: is highlighted on
the screen.

{(2) Enter the required value using the numerical key pad.

{3) For voltage terminate using the [UV], [mV] or [V] key. For dBm terminate using the [dB] key.

RF levels in linear (PD or EMF)} and logarithmic units are selected from the utilities.

(4) The level can then be adjusted either in steps or by using the control knob for continuous
adjustment. The default increment/decrement is 1 dB.

(3) You can check the current amount of offset from the reference level by pressing and holding
{TOTAL A}

(6) Pressing [RETN] returns you to the reference level; pressing {SET REF] selects the currently
. displayed level as the reference level.

(7) The RF output level may be toggled on and off by means of the [CARR ON/OFF] key.

Choice of units
Conversion can be made between dB and V by pressing the appropriate units key, Selection of
linear and logarithmic units is made using Util 10 and Util 11 respectively (see below).
Attenuator hoid

Pressing the [ATTEN LOCK] key inhibits operation of the step attenuator from the level at which
the key is enabled. This is usable for a level reduction of at least 10 dB. Whilst in operation the
display shows Atren Lock.

Reverse power protection

Accidental application of power fo the RF QUTPUT socket trips the reverse power protection
{RPP) circuit (unless Option 1: No Attenuator is fitted, which has no protection) and causes
Fig. 4-16 to be displayed.

A

Ert SHEAs RF‘ 1r~|=~

ook ook spopesdeots et ek sk oteabook sk skt st ek ol ok b ok
* REVERSE POWER PROTECTION TRIPPED *

oot sheoeokeskboeoitek s sk sk ok ke b ok s et ek ook e
Remoywe sisnal source
L or Lermingte RF Outeut 3
then Press any kew to reset

LTO20A B2585

Fig. 4-16 RPP tripped display

The protection circuit can be reset by pressing any key after having removed the power source.
The display then returns to the menu in use at the time that the RPP was tripped.

Note that the protection circuit may be activated when the generator is set to a high level and the
RE QOUTPUT socket has no terminating foad.
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RF level linear units
Y ou can set the RF level in linear units of volts PD or volts EMF as follows:

(1y  Select the Unil 10: RF Level Linear Unit menu. This shows the currently selected linear unit
{see Fig. 4-17}.

1B e RF Lewel Liﬂear-hﬁlt
w Lirgar Unit: 1 = Wolts FD

@: Uolts EMF 17 holts PR

s Logarithmic Unit...

UTeio

Fig. 4-17 RF level linear units menu

(2) Enter I for Volts PD or 0 for Volts EMF (no terminator is necessary).

(3) Toselecta logarithmic unit, highlight Logarithmic Unit... and press [SELECTL This gives
you immediate access to the Util 11: RF Level Logarithmic Unit menu shown below.
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RF level logarithmic units
You can set the RF level in logarithmic units as follows:

(1) Select the Util 11: RF Level Logarithmic Unit menu. This shows the carrently selected
' logarithmic unit (see Fig. 4-18).

B ULil 1] e RF Leusl Lﬁﬂaﬁitﬁﬁié.dhlt
® Logarithmic Unit: o -

@t dBm  1: oEull EME
2% dBml) EMF
-% oBU EMF

® Linear Unit

B20s3

Fig. 4-18 RF level logarithmic units menu

(2) Enter a number in the rantge 0 to 6 (no terminator is necessary) to select between volts {dBV)
millivoits (dBmV), microvolts (dBUV) ~ in EMF or PD — and 1 milliwatt into 50 Q {dBm).

k]

(3) To select a linear unit, highlight Linear Unit... and press [SELECT]. This gives you
immediate access to the Uil 10 RF Level Linear Unit menu shown above,
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Modulation modes

The EXT MOD INPUT socket allows an external modutiation signal to be summed with the signals
from the internal oscillator. This allows up to three modulations o0 be available: for example,
external FM wi};h 2 combined internal AM1 and AM2.

Modulation source can be internal or external. If internal, the modulation can be the sum of two
signals — AM1 + AMZ, FM1 + FM2 or ®M1 + OM2 ~ each of which can have its own
depth/deviation and modulation frequency.

The common carrier wave can be modulated by two different types of moduiation, where one uses
an internal source and the other an external source. The internal source may be composed of two
signals. Allowed combinations are:

internal AM + external FM internal FM + external AM
internal AM + external &M internal ®M + external AM

Note that pulse modulation may be selected in addition to any normal modulation combination.

Mode se!ecﬁtion

Modulation mode may be selected as follows:

(1)  Select the Uzil 20: Modulation Mode (Normal} menu. This shows the currently selected
modulation mode against Mod Mode:. 1f pulse modulation is enabled this wilt also be
displayed.

(2)  From the menu select the desired modulation mode by highlighting the item and then
pressing [SELECT]. The current modulation mode changes accordingly. Select single on
the first menu page (shown in Fig. 4-19) or dual on the second (shown in Fig. 4-20).

Util 20 mww Modilation Mode C(Mormals
Mod Mode: FM int

A int
Fii int

poi | -ﬁw.Hodulation Meodle CHormals

Mod Mode: FH int

m AM int + FM ext x FM int + 0F ext
= O int + oM ext s oM int + AM ext

A More...

Fig. 4-20 Modulation mode menu — second page

" (3)  Press [MOD] to refurn to the main screen. Repeatedly pressing IMOD] will now step
through each modulation of your selected modulation mede.

=z
22
3
g Oﬁ
a
O
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Source selection — internal

Having previously selected internal moduiation from the Uril 20: Modulation Mode menu, select
the waveform and modulating frequency as follows:

(1} Press [MOD SOURCE] to highlight the current modulation source selection,

(2)  Repeatedly press [IMOD SOURCE] to cycle through and select a sine, square or miangular
waveform:.

(3)  Enter the required modulating frequency on the keypad and terminate with the {Hz] or [kHiz}

key. If the modulation requested exceeds 20 kHz the modulation is set to the maximum
value.

The output waveform can be switched in a different sequence to that allowed by the [MOD
SOURCE! key. For instance it may be required to switch from sine to square wave without the

necessity of switching via the triangular wave. For this requirement, use the Util 30: Modulation
Source menu shown in Fig, 4-21,

® ULil 30 mme Modulation Source
Moo Mode: FH int

s EH

[ - Bz e 16

Fig. 4-21 Modulation source menu
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AC or DC coupling or automatic leveling control (ALC) can be used in conjunction with an

B external source. Having previously selected external moduiation fram the Uril 20 Modulation

Mode menu continue as follows:

(1) Press [MOD SOURCE] for modulation source selection.

(2) Repeatedly press [MOD SOURCE] to cycle through the selections Ext DC, Ext AC and Ext
' ALC. '

! (3} Apply a signal to the EXT MOD INPUT socket. Note that on switch-on this socket is

disabled.

P (4y 1f EXT ALC has been selected and the error message Err 511: ALC too high or Err 512: ALC
too low is displayed the signal input is outside the 0.75 to 1.25 V RMS ALC range of the

instrument.
- (5) If EXT DC has been selected, note that a DCFM nuiling facility is available (refer to ‘DCFM
" nulling’ in the ‘General’ section below}).
- External source selection may also be made by means of the Utif 30: Modulation Source menu

shown in Fig. 4-22.

. Util 30 seem Modulatiorn Source
* Mod Modet: AM ext

LOCAL
OPERATION

- as . s
- ' B M GRS I
B:AC 1:ALC Z2:DC

Fig. 4-22 Modulation source menu — shown with an external source selected
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Modulation enable/disable

{SOURCE ON/OFF] switches the current modulation charnel on or off. To switch all modulation
on or-off press [MOD ON/QFF]; this function is mainly used when more than one modulation
source is enabled. Switching all modulation off causes Mod Disable to appear on the main screen.

Modulation source phase adjustment

The phase difference of the modulation oscillator channel 2 relative to channel | can be adjusted in
degrees as follows:

(1) Select the Uril 31: Modulation Source Phase menu. This shows the currently selected phase
difference setting (see Fig. 4-23),

! H.8 des
Hze knob to addust Fhaze

B Knok Sencitivity: 8 o Fine
B; F 1: Medium 2@ Coarse

SRl

Fig. 4-23 Modulation source phase menu

(2) Select the required control knob sensitivity between Fine (0.1%), Medium (1%} and Coarse (3°).
q

(3) Highlight Phase Difference and adjust the phase using the control knob. Adjustment is in the
range —359.9° to +359.9° (fine sensitivity). Note that if you have set the source phase and
subsequently adjusted the source frequency or changed the waveform, the menu Phase
Difference value will be blanked. This is because the value wiil then be indeterminate due to
the adjustment or changed waveform. :

{(4) To establish a reference the displayed phase shift can be reset to 0° by highlighting Resef and
pressing [SELECT],
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Moduiation selection

The carrier can be frequency, amplitude or phase moduiated from an internal or external source.
Additionally pulse modulation is available from an external source. The internal modulation
oscillator is capable of generating two tones simuitaneously in one modulation channel and has a
frequency range of 0.01 Hz to 20 kHz.

Amplitude modulation selection - internai

Having previously selected the modulation mode (see ‘Mode selection’ above) select amphitude
moduiation as follows:

(i)  Press [MOD)] to display the main screen with AM. Depth highlighted.
(2)  Enter the required internal modulation depth via the numerical key pad and terminate with

the [%] key. If you exceed the 99.9% modulation depth it is reset by defauit to the
maximum value.

(3)  If the internal modulation is to be the sam of two signals (selected from the Uril 30 menu),
press the [MOD] key again to highlight AM?2 Deprh. Enter the required modulation depth
for the second signal. If you exceed the (99.9% ~ AM1) modulation depth limit it is reset by
default to the maximum allowed value.

%
ZE
o
| B
o‘
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Frequency modulation selection — internai =
Having previously selected the modulation mode (see “Mode selection’ above) seject frequency -

modulation as follows: T

(1) _ Press [MOD] to display the main screen with FMI Devn highlig_hted. !’

{2)  Enter the required internal FM deviation via the numerical key pad and terminate with the ot

[Hz] or [kHz] key. If you exceed the 100 kHz deviation limit it is reset by default to the T

maximum value, —

(3)  If the internal modulation is 10 be the sum of two signals (selected from the Usil 30 menu}, oy

press the [MOD} key again to highlight FM2 Devn. Enter the required deviation for the )

second signal. If you exceed the (100 kHz — FM1) deviation limit it s reset by default to the '

maximum allowed value.

2 iy
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Phase moduiation selection — internal

Having previousl.y selected the modulation mode (see ‘Mode salection’ above) select phase
modulation as follows:

(1}  Press MOD] to display the main screen with @M1 Devn highlighted.

(2)  Enterthe required internal ®M deviation via the numerical key pad and terminate with the

[rad] key. If you exceed the 10 radians deviation limit it is reset by defauit to the maximum
value. ‘

3y Ifthe internal modulation is to be the sum of two signals, press the [MOD] key again to

highlight ®M2 Devn. Enter the required deviation for the second signal. If you exceed the
(10 rad — ®M1) deviation limit it is reset by default to the maximum allowed value.

46882-373 4-29
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Pulse modulation selection

is external only from the rear-panel PULSE I/P socket. (Note that using this socket prevents 4FSK
operation.) Selection may be made as follows:

(1} Select tﬁe Uil 22: Pulse Modulation menu. This shows the currently selected modulation
mode against Mod Mode: (see Fig, 4.24),

® Util 22 el Pulze Modulation
Mod Mode: FH int

m Fulse Mod: @ _ Disahle

B Dizakhle i: Enakle

R

Fig. 4-24 Pulse modulation menu

(2)  Enter 1 onthe key pad (no terminator is required) to Enable the external modulation. The

display changes to show the current modulation plus Pulse (for example, Mod Mode: AM ing
+ FM ext + Pulse).

(3} Press iMOD] to rétum to the main screen with Pulse dispiayed together with its ON or OFF
state.

When ON the carrier is controlled by the logic levei applied to the PULSE I/P socket. A logical 1’

(5 V) allows carrier output, a logical ‘0" (0 V) suppresses it. Turning pulse mod OFF effectively
applies a logical *1°, allowing carrier output, '

e ) AR LS WP IRFA | TON



rSK selection

The instrament accepts one or two logic level inputs to produce an FSK modulated output signal.
The input data is sampled at 156 kiz and produces a 2 or 4 level shift waveform which is filtered
by a 20 kHz Bessel filter and applied to the carrier. Frequency shift keying is selected as follows:

(1) Selectthe Uil 21: Modularion Mode (Special) menu. This shows the currently selected
modulation mode against Mod Mode: (see Fig. 4-25).

UEil 71 wee Modulation Mode <
Mod Modet FM int. + AM ext
SFgk (Use IFESK Socket?

4FcK (Uze ZFSK & 4FSK Sockets)

Fig. 4-25 Modulation mode (special) meny

(2) Select the type of FSK. Either 2FSK or 4FSK is shown against Mod Mode.

(3) For 2FSK apply 2 TTL signal to the 2FSK socket. For 4FSK apply the signals to the 2ZFSK
and 4FSK sockets.

(4) Press [MOD] to return to the main screen with FM Devn displayed. Enter the required
deviation via the numerical key pad and terminate with the {Hz] or [kHz] key. If you exceed
the 100 kHz deviation limit it is reset by default to the maximum value.

e
32
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(5) Either 2FSK Ext or 4FSK Ext is shown in the modulation source field. Note that for FSK
aperation pressing MOD SOURCE] has no effect on the instrument.

(6) IfFSKis wurned OFF no frequency shift is apptied to the carrier.
The frequency shifts produced by the applied data are as follows:

2rsK 4FSK
SFSK SHIFT 2FSK 4FSK | SHIFT
1 +D 1 0 4D
0 -D v 1 D3
0 1 D/3
0 0 D

Where D is the set deviation value.
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Default settings

The instrument is reset to the factory default settings in the following cases:

(1) Atpower-up.

(2) Following exécution of the RCL 999 command.

(3) Following execution of the *RST command.

The default settings are shown in Table 4-1 .

Table 4-1 Instrument default settings

Carrier frequency
Step :
RF level
Step :

Modulation mode

Modulations

Modulation steps :
Mod frequency steps :

Carrier sweep
Freq mode :
Mode :
Type:
Ext trigger :
Start .
Siop :
Step size :
Time :

SINAD

Averages:
Weighting fitter:

{Maximum available) 1.2 GHz/2.05 GHz/2.51 GHz
1 ki+dz

—140 dBm (or -2 dBm with the No Attenuator option)
1 dB Status: ON

Interral FM, modulation disabled

Fivit 't Deviatlon: 0 Hz, OFF

© Internal source, frequency: 1 kHz, sine
FM2 . Deviation: 0 Hz, OFF

© Internal source, frequency: 400 Hz, sine
oM : Deviation: 0 rad, OFF

: Internal source, frequency: 1 kiz, sine
D2 : Deviation: 0 rad, OFF

: Internai source, frequency: 400 Hz, sine
AM1 : Deviation: 0%, OFF

: tnternal source, frequency: 1 kiHz, sine
Al 1 Deviation; 0%, OFF

: Internal source, frequency: 400 Hz, sine
Puise : OFF

SINAD : OFF
AFM 1 kHz, AOM 0.1 rad, AAM 1%
10 Hz

Fixed

Single sweep

Linear

Off

9 kHz

{Maximum available)
1 kHz

50 ms

5
CMESS
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MEMORY

Memory stores

There are three types of store: carrier, full and RAM. Both carrier and full stores are nen-volatile.
The contents of the RAM store are lost when the instrument is switched off.

Carrier store

The non-volatile carrier frequency store has 100 locations numbered 0 to 99 for the storage of
carrier frequency only. This store can be used to apply a set of test conditions to 2 range of
frequencies. For example, if you wish to use the same modulation at a variety of frequencies you
can use the carrier store to set the insrument to each of the frequencies in turn, When a carrier
store is used it will onty replace the current carrier frequency — all the other settings will remain
unchanged.

Full store

The non-volatile fuil store has 100 locations numbered 100 to 199 for the storage of instrument
settings. This store is used to store those parameters which currently affect the RF output: carrier
frequency, RF level, modulations in use, on/off and source information and the two modulation
osciflator frequencies in use.

A full store contains the following information:
Carrier frequency setting
Carrier frequency step stz
RF level setting
RF level step size
All modulation settings
All modulation step sizes
Modulation mode and status
The active modulation frequencies -
The modulation frequency step size
All sweep settings.

%
2E

o<
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RAM store’

The volatile RAM store has locations numbered from 200 to 299 for the fuli storage of instrument
settings. The parameters stored are the same as those for the full store. However, the RAM store
has no long-term wear-out mechanism and is therefore recommended for use in ATE programs
where all the settings to be used m a test sequence are initially declared and then recalled. This
results in a reduction of the GPIB/RS-232 overhead.

Storing data

To store data, press the [STO] key and enter the location number on the key pad then press
{ENTER]. Depending on which location range the number falls in, the display shows FREQ (for
carrier store), FULL or RAM. If you make a mistake. and have not yet pressed [ENTER], press
[STO} again and re-enter the location number. '

: 4.273
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Memory recall

There are three types of recall: carrier, full and RAM. Both carrier and full stores are non-volatile,
The contents of the RAM store are lost when the instrument is switched off.

Carrier recali

The non-volatile carrier frequency store has 100 locations numbered 0 to 99 for carrier frequency
only. These can be recailed and used in conjunction with full recall to apply a set of test conditions
to a range of frequencies.

Full recall

The non-volatile full store has 100 locations numbered 100 to 199 for the storage of instrument
settings. These stores may be recalled and used to reset the instrument’s parameters to those which
affect the RF output: carrier frequency, RF level, modulations in use, on/off and source information
and the two modulation oscillator frequencies in use.

RAM recali

The volatile RAM store has locations numbered 200 onwards for the full storage of instrument
settings, The parameters that are recalled are the same as those for full recall.

Recalling data

To recall data, press the [RCL] key and enter the location number on the key pad, then press
[ENTER]. Depending on which location range the number falls in, the display shows FREQ (for
carrier store}, FULL or RAM. The [#1+10] and [¥x10] keys as well as the control kneb can be
ased to recall the next and previous locations.

Recalling default settings

To recall the factory default settings, press the [RCL] key and enter 999 on the keypad, then press
[ENTER]. The RESET annunciator is shown and the instrument is reset to the settings shown in
Table 4-1.
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Memory sequencing
You can step the memory up in a sequence from a start location using a TTL input connected to the
rear-pancl TRIGGER socket. Note that the triggering order of priority is as follows:

FSK logic input
Memory recall
Sweep trigger.

Therefore ensure that FSK is not enabled, otherwise selecting memory recall triggering will have
no effect. The memory sequencing operation is as follows:

(1) Select Util 40: Memory Sequencing to display the menu shown in Fig. 4-26.

Htil

Sequerice Humber:

Memors Num Start:

Memora Hum SLoed

Memors Trizger: B S @I0ff 1rOn
Memors Write Protect

Fig. 4-26 Memory sequencing menu

(2) Select one of up to 9 sequences by entering a number in the range 1t0 9. Select 010 turn
sequence off (normai mode).

(3) Enter the Memory Num Start and Mem Num Stop store numbers for the selected sequence
within the ranges:
0-99 Carrier store
100-199 Full store
200-29% RAM store.

(4 Toenable merﬁory recall sequencing set Memory Trigger {0 1. Each trigger will then recall i
the pext memory store. When the end of the sequence is reached the carrier and fuil stores will ’
wrap around to the start,

(5) To protect your selected memory sequence against accidental overwriting, highlight Memory
Write Protect... and press {SELECT]. This gives immediate access to the Util 41: Memory
Write Protect menu shown below.

RN 4-35
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Memory write protection

To use the memory protection utility first ensure that the instrument is unlocked to Level 1 using
Util 80: Protection Lock/Unlock. Then you can either write protect a block of stores (or a single
store) to prevent accidental overwriting or unprotect it as follows:

(1y Select Uril 41: Memory Write Protect to display the menu shown in Fig. 4-27.

il 43 _-;rﬁammﬁaﬂmrite Frotect

Memors mum Start: 5 S
Memory Num Stor: 106 .
Frotect,

Urhrrotect #* Protected sk

Memors Store State Summars

82067

Fig. 4-27 Memory write protection menu (showing stores 0 to 100 protected )

(2) For a memory block enter the Memory Num Start and Memory Num Stop store numbers. For a
single store make both numbers the same. '

(3} Select Protect or Unprotect as required. This action is acknowledged by the message
** Protecied ** or ** Unprotected ** appearing respectively.

{(4) You can see which areas of the memory are protected by highlighting Memory Store State
‘Summary... and pressing [SELECT]. This gives immediate access to the Uzl 42: Memory
State Summary shown below.

Note that at power-on the volatile RAM stores are unprotected to allow immediate use.

4-3
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Memory state summary

The memory state summary enables you to look at blocks of 100 stores at a time to see their
protection states as follows:

(1) Select Util 42: Memory State Summary to. display the summary shown in Fig. 4-28.

N R U T
® Util 42 mmw Memores State Hummatry

B30 rRFRPFP FRFFF di8 FPrRPFF FFPFFF
2 BIE —m—em

s 2, i v W e it ——— o s o 8. o

A — s ——— Tor7 ok il o s i o Pl A .

UTossA ) o 22068

Fig. 4-28 Memory state summary {showing carrier stores ( to 20 protected)

(2) Choose which of the three blocks you require by selecting Next Blk or Prev Blk.

(3) An unprotected store is indicated by a dash, a protected store is indicated by a letter p. To
change the protection status select Wr.Protect... This gives immediate access to the Unil 41
Memory Write Protect menu above.

wd
| <L
O
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wd
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Memory cloning |

You can transfer the stored settings from one signal generator to another by using either the GPIR
or the RS-232 interface. These stored settings are the full and carrier stores together with their
currently protected states. This means that after cloning has been performed all of the
non-protected memory stores on the receiving instrument will have been overwritten.

For GPIB operation the transmitting instrument is automatically configured as a talker sending to

0ne ar more automatically configured listeners. It does not matter which addresses the instruments
are set {o.

For RS-232 operation the transmitting instrument can only send to one receiving instrument. The

settings of the serial ports of the two instruments do not matter except that data transfer will he at
the higher baud rate.

To use this urlity first of all ensure that the instrument is unlocked to Leve] 1 using Uil 80:
Protection Lock/Unlock. Then proceed as follows:

(1) Ensure that the correct mode of operation, either GPIB or RS-232, has been selected for both
instruments using Uil 50: Remote Operation Select.

(2) Select Unil 43: Memory C, loning on transmitting and receiving instruments to display the menu

shown in Fig. 4-29. Check that all instruments show the same remote mode — either GPIB or
_R5232,

B Uil 43 e Memory Clonins

B Fereius * Press SELECT to receive

® Transmit

82071

Fig. 4-29 Memory cloning menu (showing instrument reacy to receive via the GPIR )

(3} On the receiving instrument highlight Receive and press {SELECT]. The message * Press
SELECT 10 receive * changes to * Ready to receive * and the instrument enters the remote
mode (displays REM).

(4) On the transmitting instrument highlight Transmir and press [SELECT]. The message * Press

SELECT * changes to * Transmitting *, REM is displayed and data transfer takes place,
Cloning times via GPIB and RS-232 are approximately 4 s and 14 s respectively,

(5) At the end of the data transfer process * Transfer complete * is displayed by all participating
instrumments,
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GENERAL

Freguency standard selection

5 This utility enables you to select a 10 MHz output to provide a standard for use with associated
equipment. It also enables you to select a standard (either external or internal) for use by the
instrument. When an external standard is selected, the internal TCXO is locked to the external
standard using a phase locked loop. In this case, the menu allows you to select between direct and
indirect. When direct is selected the internal standard for the RF tray is provided directly from the
external standard. When indirect is selected this standard is provided from the TCXO locked to
the external standard. Frequency standard selection is as follows:

. {1) Select the L/ril 4: Frequency Standard menu shown in Fig. 4-30,

e Jtil 4 e Freguencd Standard
# Frea Stdi @

§ F A s

Internal

ternal .
Ext 18MHz direct
Ext 1MHz indirect
Ewt i18MHz indirect
Internal 18MHz out

% b & ¢

B
1
=
1

=
]
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Fig. 4-30 Frequency standard menu
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(2) To select the standard for the instrument, choose between Internal or one of the three external
standard selections. When an external standard is selected, Exr is displayed on the main
screen,

(3) To obtain an internaily generated 10 MHz standard from the instrument’s FREQ STD IN-OQUT
socket, select Internal 10MHz out.

PR A

(4) To provide an externally generated 1 or 10 MHz standard for the instrument, connect the
signal to the rear-panel FREQ STD IN-OUT socket. Then with an externat standard seiected,
you can choose between direct and indirect. You should select direct if your provided
standard is better than that fitted in the instrument.
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50 Q/75  impedance selection

The performance specification of the instrument assumes operation into 50 Q loads. By means of
this menu in association with the 75 Q2 adapter (see ‘Versions and Accessories’ in Data Sheet at
end of Chapter 1) you can select operation into 75 € loads whilst maintaining correct voltage
calibration. It also enables the reverse power protection circuit to function correctly. But note that
in the event of an overload the RPP will function but the adapter will NOT be protected. To use
this utility ensure that the instrument is unlocked to Level 1 using Util 80:Protection Lock/Unlock.
Then proceed as follows:

(1) First of all connect the 50 (/75 Q adapter to the front-panel RF OUTPUT socket.

(2) Select the Util 12: 50 Ohm/75 Ohm Calibration menu. This shows the currently selected
impedance (see Fig. 4-31).

® Uil 12 mem SO ObneTS Ohm Calibration

s Calibrationt: & o 58 Ohm
B S8 Ohm 12 75 Ohm

B2056

Fig. 4-31 350 /75  calibration menu

(3} Select 7 for 75 Qor 0 for 50 © (no terminator is necessary). When 75 Q is selected, the value

of the displayed output level is reduced by 5.7 dB to compensate for the 50 £/75 © adapter
loss.
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RF level limit

To use the RF level limit utility first ensure that the instrument is unlocked to Level 1 using
Uil 80: Protection Lock/Unlock. This utlity enables you to set your own maximum output power
limit which allows you to protect sensitive devices connected to the RF QUTPUT socket.

Proceed as follows:

(1) Select the Uil 13: RF Level Limit menu. This shows the currently selected RF level limii (see
Fig. 4-32).

s Ubil 13 .- EF Lewel Limit
s RE Leuvel Limit: +18.49 B

s RF Lewel Limiti: 8 - Dizable
tis Disable i: Enable

UTHAD

Fig. 4-32 RF level limit menu

(2) Set the required RF Level Limit in the range ~125 to +13 dBmtoa resolution of 0.1 4B.
For the High Power Option (Option 3), the maximum calibrated output level is +25.1 dBm up
to 1.2 GHz and +19 dBm above this frequency. Above. 1.2 GHz an uncalibrated level up to
+25.1 dBm is allowed but an RF Level Uncalibrated message will be displayed.

22
o<
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(3) Enter 0 to disable or 1 to enabie the function.

The setting will be saved in non-volatile memory so that when subsequently the instrument is
switched on again it will be set with your specified RF level limit.
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RF level offsets

To use the RF level offsets utility first ensure that the instrument is unlocked to Level 1 using

Uil 80: Protection Lock/Unlock. This utility enables you to offset the RF output level to
compensate for cable or switching losses, or to standardize a group of instruments so that they give
identical measurements. The offsets do not change the dispiayed RF level but do change the RF
output level, Setting a negative offset decreases the level from the RF OUTPUT socket.

One offset is allowed in each of the following frequency ranges (applicable to all instroments

except where shown):

9 kHz - 150 MHz
150 MHz - 300 MHz
300 MHz -~ 600 MHz
600 MHz - 1.2 GHz
1.2GHz -~ 2.05 GHz (2023B only)
1.2GHz - 2.51 GHz (2025 only)

Proceed as follows:

(1) Select the Util 14: RF Level Offsets menu. This shows the selected RF level offset for the

currently selected carrier frequency (see Fig. 4-33).

Util 14 ___ RF Leuel Oifzeisz
Care Fres: 2400 . A8EEEH MH=z
FIF Leusl: +72@,. 8 oBm

PE Offsets: 1 _ Enable ?

RF Offset: B.B o oi.2GH=z -
Sae

UTH 14

Fig. 4-33 RF level offsets menu

#2828

{2) Enter the required carnier frequency (which automatically selects the appropriate frequency

range).

(3}  Set the required positive or negative RF offset in the range 0 to 5.0 dB to a resolution of
0.1 dB using either the key pad or control knob. The applicable frequency range follows in

brackets.
(4) Repeat steps (2) and (3) above for each required addifional range.
{5) Enter 0to disable or / to enable all ranges.

{6) Select Save which causes * Saved * to be displayed. Now all yourt offsets are saved in
non-volatife memory so that when subsequently the instrument is switched on again it will be

set with your specified offsets.

Note that setting an RF level oifset may cause the RF level displayed to decrease, so that the-

absolute Iimits of the instrument are not exceeded.
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DCFM nulling

For a DC-coupled external FM signal, small frequency offsets can be reduced by using the DCFM
nulling facility. Operation is as follows:

(1) First of 4ll sefect external FM from Uil 20: Modulation Mode {Normal). Then select DC

P 4F b L

- coupling from Util 30;: Modulation Source.
»‘” (2) Select the Util 23: DCFM Nulling utility shown in Fig. 4-34 below.
'j' Gy S R
il 23 mew DCFM Hullins
7
- . Aprly around reference to external
e f modulation inPut before nulling.
) DCFM Hull
k
»~? u’rs : ) 32061
’ Fig. 4-34 DCFM nulling display
. (3) Follow the on-screen directions by connecting your ground reference to the EXT MOD
: INPUT socket. : g
. (4) With DCFM Null highlighted press [SELECT]. * DCFM Nulling * appears during the nuiling "&' s
7 process and when it disappears the process is completed. " 8 ﬂ<'.'.‘
? i ::Eu‘
. o
‘2 o
-
.

B AR AE A U A O e e d) & g
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SINAD measurement (Option 12)

When this option is fitted you may make measurements of the SINAD ratio on an audio frequency
signal applied to the EXT MOD INPUT socket. Ensure that no external modulation mode has
been selected from Uil 20, since external modulation has priority over SINAD.

You can make the measurement in a flat bandwidth of 7 kHz or have it weighted according to the

C-MESS or CCITT standards. You can select the amount of averaging so as to reduce variation in
results and to control the update rate,

An automatic mode is available which uses a simple algorithm to adjust the RF output level of the
signal generator until a target SINAD ratio is achieved,

The SINAD ratio is defined as:
10 logo[(Signal + Noise + Distortion Power)/(Noise + Distortion Power)]

The SINAD ratio provides a quantitative measure of signal quality, a noisy signal has a low
SINAD ratio which increases as the si gnal quality improves. This measurement determines the RF
signal level required to produce a given SINAD ratio at the receiver output. Typically SINAD
ratio targets of 12 and 20 dB are used.

Proceed as follows:

(1) First of all interconnect the receiver under test and the instrument as shown in Fig. 4-35
below,

RF ”;
INPUT ouTPUT
Receiver
‘Audio under test | e por
oldput

 cazea

Fig. 4-35 SINAD measurement interconnections

(2} Press [MENU] to display the Utility Group Menu. Then select Special 1o display the
Special Menu shown in Fig. 4-36 below.

Srecial Menu
« 49 SINAD

Fig. 4-36 Special menu

(3)  Highlight Unl 49: SINAD and press {SELECT] to display the Util 49: SINAD Measurement
meny shown in Fig, 4-37 below.
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Uil 49  swe SINAD Measurement
L Auerage 27 amam (1 - 1277
-MESS
T 2

Weighting Filter: 2 - C
A Unweigshied 12 CCIT
SIMNAD: 6 = Disakle
A: Dizakle 1: Enable

uGH
Fig. 4-37 SINAD measurement menu

(4)  Select the number of samples o be averaged by highlighting Average and entering a number
on the key pad in the range 1 to 127. But note that aithough a more accurate measurement
results from selecting a high number, it also increases the measurement time,

(5) © Select the weighted fiiter between / for CCITT and 2 for C-MESS. 0 selects Unweighted.
When no filter or averaging has been selected, by default the C-MESS filter is selected and
5 samples are averaged.

(6)  Enter / to enable manual SINAD or 2 to enable auto SINAD measurements.

(7)  Press [MOD] to return to the main screen. Repeatedty press this key until SINAD is

dispiayed.
Manual SINAD ,_,5
(8)  The measured SINAD is constantly updated and is proportional to the amount of RF level <L 2“
set. Adjust the RF level until the desired SINAD measurement is achieved. ' 8 o
ki
. — Q.
Automatic SINAD O
(9)  Set the target SINAD value by pressing {MOD SQURCE] and entering the target value in
the range 6.0 to 60 dB. '

(10) Set the RF level so that the measured SINAD is several dBs greater than the target SINAD.

(11) Start automatic leveling by pressing [SOURCE ON/OFF]. The RF level will decrement by
the step size previously set (default I dB}. During leveling the dispiay will show SEEKING
{as shown in Fig. 4-38) then COMPLETE when finished. The [SOURCE ON/OFF] key may
be used to both pause and continue the process. At the conclusion pressing [SOURCE
ON/QFF] will repeat the measurement.

carr 1 200.000 000 ™=

., -107.0 % ON "o

FMz ~~ OFF
SINHD 13 D db AUTO  12.0 dB
C-MESS * SIMAD SEEKING

Fig. 4-38 Main screen during auto SINAD operation

SINAD set-up incorrect (Error 206) will be displayed if the first SINAD reading is lower than the
target. The indicated RF level is uniikely to be correct. Probable causes are:

Initial RF level set is too low.
Radio is disconnected, incorrectly set up or malfunctioning.
Signal generator [CARR ON/OFF] is OFF.

Signal generalor carrier Is at the wrong frequency.
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Signal generator carrier frequency is unmodulated, or modulation is not a 1 kHz sinewave.
IMOD ON/OFF] is OFF.
[SOURCE ON/OFF] is OFF.

If required, check that the correct CTCSS frequency, deviation and level are supplied to the unit
under test.

Keyboard locking and display blanking

You may lock the keyboard to prevent unauthorized use of the instrument. Additionally you may
blank the display to prevent sensitive data from being displayed. Selection is made as follows:

(1) Unlock the protection by selecting Util 80: Protection Lock/Unlock and entering the 4-digit
password for Level I using the keypad and pressing {ENTER].

(2) Select the U4l 53; Key Lock/Display Blanking menn shown in Fig. 4-39,

S s

A R
= Util T3 wem= Koy Lock-Tisrlas Blanking
® ook Kewboard

® Dlizrlay Blankina: & _ﬂFF
g2 OfF i1 On

Fig. 4-39 Key lock/display blanking menu

Keyboard locking/uniocking

3) Tolock the keyboard highlight Lock Keyboard and press [SELECT]. The instrument
automatically returns to the main screen which indicates the locked status by displaying a

key-shaped icon at the top right of the display. Now the keyboard is locked, although the
nstrument still responds to GPIB or RS-232 commands. :

{(4) To unlock the keyboard enter the 4-digit password for Level 1 using the kevpad and pressing
{ENTER}.
Display blanking

(3) To blank the display highlight Display Blanking and press 1 [ENTER]. Press any function key
to return to the main screen. Here it can be seen that the main parameters are blanked and
replaced by dashes. This also applies to Util 1: Carrier Sweep Parameters where the start and
stop frequencies are blanked, and to U] 3: Carrier Sweep Control where the carrier frequency
is blanked.

{6) To unblank the display re-enter Util 53 and press 0 {ENTER].

{7} You may lock the display in the blank state by using Uzl 80 to enter an incorrect password.

-
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Power-up options

The instrument can power-up in one of two states: with the factory settings or with the settings of
your choice stored in one of the full memory locations. Selection is made as follows:

{1y Select the Util 54: Power Up Settings menu. This shows the currently selected power-up
choice (see Fig. 4-40).

8 Util 54 mem Pousr Up Settinss

8 FPower Up Choice: 1 - HMemors recall
A Factorys 1f Memory recsll

# Fecall memors! 694 wcaw

uTasa o i ) ' ' 2078
Fig. 4-40 Power-up settings menu

(2) Enter 1 for Meméry Recall or 0 for Factory (no terminator is necessary).

(3)  The current recall memory location is shown. To change, highlight Recall Memory and
enter the required location number (in the range 0 to 199) and terminate with [ENTER].
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Adjusting the dispiay

Display contrast may be set to suit different lighting conditions and the setting saved in memory as
follows:

(1) Select the Uril 55: LCD Adjustment menu. This shows the currently selected contrast setting -
(see Fig. 4-41). r

s Util 55 oo LCD Adivstment

" Contrast! 197 mes | !

® Save Contrast Settins * Saved #

a2079 or

Fig. 4-4] LCD adjustment menu (with the setting saved for automatic recall at switch -on }

(2)  Enter a number in the low- to high-contrast range 0~255 (the default setting is 127). The .

setting can be adjusted by use of the [+10] and [Ux10] keys or the control knob.

(3)  Ifrequired, you can save the setting by selecting Save Contrast Setting. The instrument
responds with ** SAVED ** and from now on whenever the imstrument is switched on, the

contrast will be at your individual setting, ) ¥
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Software information
You can obtain a description of the instrument’s software by selecting Util 60: Software Status.
“This causes the software version and date as well as the programmed EPROM part number to be
displayed (see Fig. 4-42).

"‘J'

=AW Lerelan:
A Part NMumber:
Sl Dates

Fig. 4-42 Software status

Hardware information

You can obtain a description of the instrument’s hardware by selecting Uil 64, This causes the
instrument type and serial number to be displayed (see Fig. 4-43).

LOCAL
OPERATION

. Util 61 —ww Hardware Status

Instrument Tares:

Ser1al Humber:

Fig. 4-43 Hardware status

(1) Highlight Instrument Options... and press [SELECT]. This give you immediate access to the
Util 62 Instrument Options display shown below.
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Instrument options

You can obtain a list of the options fitted in the instrument by selecting Util 62: Instrument Options
(see Fig. 4-44), For available options refer to ‘Options’ in Data Sheet at end of Chapter 1.

Sy —— Instrument Ortions

IC Opsrat iom
Rear Panel Cornnectors

Fig, 4-44 Instrument options display

Note that if no attenuator is fitted reverse power protection is not provided.,
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Protection locking and unlocking.

To prevent accidental interference with the contents of imternal memories, internal data is protected
by secure key sequences. There are two levels of protection. The most secure. Level 2. used for
servicing, is reserved for features such as altering the calibration data of the instrument. Level 1
protection is used for locking the keyboard, blanking the display and for memory protection. A
filled-in square indicates an unprotected function. An open, urfilled square indicates a protected
function.

To lock or unlock the protection select the Util 80: Projection Lock/Unlock menu shown in
Fig. 4-45.

(272 J— Pﬁoiectlnﬂ Lma&fﬂnlack

“a

it Locked
2% L

ocked

Fig. 4-45 Protection locking and unlocking

(1) Highlight Level 1: and enter the 4-figure password on the keypad and press [ENTER]. Locked
changes to Unlocked. The defaclt password is 1234,

(2) Highlight Level 2: and enter the 6-figure password on the keypad and press [ENTER]. Locked
changes to Unlocked.

(3) If the entered password is not recognized by the instrument the password will have been
changed by operating personnel.

(4) To lock the instrument, highlight either Level /. or Level 2: and enter an incorrect password.
Both levels will then become locked.
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Changing the password

To change the password first ensure that the instrument is unlocked to Level 2 using Uil 80:

Protection Lock/Unlock. Then select the Uril 81: Password menu shown in Fi 2. 4-46 and proceed
as follows:

® Util 81 fme Pazsword

# Set Leys Fassuordg?
Fa

AR Tt H

11
W Set Lewe]l 7

B2097

Fig. 4-46 Password selection menu

(1) Highlight Set Level I Password: and enter a 4-figure password on the keypad then press
[ENTER]:

(2) Highlight Set Level 2 Password: and enter a 6-figure password on the keypad and press
[ENTER].

Keep a copy of your passwords in a safe place and remember to update the copy whenever the
passwords are changed. In the event that you have forgotten your password(s) get in touch
with your local Service Centre (for address refer to the end of this manual).
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ERROR MESSAGES

Error handling

Error messages are divided into four groups:

(1)  Background errors - represent a condition of the instrument.

(2)  Foreground errors  — generaily caused by the user.

(3) GPIB errors - generated by incorrect programming.

(4)  Fatal errors - caused by failure associated with the main RAM or the

PROM. These errors may or may not be displayed according
to the severity of the failure or corruption.

Background errors:

Foreground errors:

These are generated due to an incorrect operating condition within the instrument. These errors are
generated automatically to warn the operator. For exampie if the reverse power protection circuit
should trip the message: Err 500: RPP tripped will be displayed on the main screen. Background
errors are listed in Table 4-2. Only one error will be displayed, that with the highest priority. To
obtain a full list of errors occurting on your instrument in priority order, select Unil 75:
Background Errors (see Fig. 4-47). Select Down... if the list is continued on a subsequent page.

sty

= _Backaround Ercorscerase 10
Ext standard missing

ancard missins

ooF 1o

2
3
o
o
_—HL
O

UTaras B8

Fig. 4-47 Background errors display

These are typically generated when an entered parameter value is outside the valid range or for
some other invalid operation. For exampie trying to set the carrier frequency above or below the
specified range will display the following message Err 100: Carrier limit on the screen. The
foreground errors are cleared upon function selection or by re-entering the parameter correctly.
Foreground errors are listed in Table 4-3.

Error message priority:

A background error has a priority bit set which is used to determine which message needs to be
displayed. A foreground error will temporarily overwrite the background error if currently
displayed, but will return to displaying that error once the foreground error has been cleared.

GPIB errors

When an error occurs the error number is put into the error queue and the error message is
displayed. Clearing the error message from the screen does not clear the error gueue, which is only
cleared by the GPIB command ERROR? guery, which returns the error at the head of the queue, or
by the *CLS command which clears the whole error queue. GPIB errors are listed in Table 4-4.

46882-373
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The gueue holds a maximum of 64 error message error numbers. If an error occurs while the gueue
is full the last error number is replaced with 399 to indicate that the queue is full. The ERROR?
query returns a value of 399 for queue full and 0 for gueue empty.

When an error number is written into the quene, a bit (<erb>) in the status byte register is set, and
an appropriate bit in the standard event register is also set (one of <cme>, <exe>, <dde> or <qye>),
These errors will also generate SRQ if the relevant bit in the status register is set. Many
background errors are also reported in the Hardware and Coupling Status Registers. -

Table 4-2 Background errors (500-589) in priocrity order

- -1 - 591 fl | Main PROM faulty

390 fil Main RAM faulty - - -

500 dde RPP gripped 501 dde Fractional-N loop low

502 dde Fractional-N loop high 503 dde Ext standard missing

304 dde External std frequency low 505 dde External std frequency high
506 dde VCXO loop low 547 dde VCXO toop high

SO08 dde Amplitude modalator unleveled 509 dde’  OQutpu: unleveled

510/  dde|  Power Amp Fail or Unterminated 511 dde:  ALC too high

312 dde ALC wo low 513 dde D8P not responding

54 dde SINAD DSP not responding 515 dde SINAD underrange

516 dde SINAD overload 517 - -

- - - 549 exe RF leve] uncalibrated
550 exe RF level limited by AM : 551 exe AM2 limited by AM
352 exel FM2 limited by FM1 553 exe]  DOM?2 limited by @M1

~ Table 4-3 Foreground errors {0--399)

0 dde]  No eror I dde EEPROM checksum
-2 dde Pad cal checksum 3 dde RF cal checksum

4 dde Freq std checksum 5 dde Synthesizer cal checksum

& I dde Mod ref checksum 7 dde; - Mod offset checksum

g ! dde Mod amp checksum 9 dde ALC cal checksum

10 dde;  FM cal factor checksum 11 dde FM tracking checksum

12 dde OM cal factor checksum . 13 dde System ca! checksum

14 dde AM cal checksum 15 dde Store checksum

16 dde Image checksum - — -

20 ddel  Frac-N out of lock al <freq> 21 dde|  VCO cal fajl at <freq>
22 dde VTF wne cal fail at <freg> 23 dde FM tracking cal fail at <freq>

- | 51 dde Keyboard buffer overflow
52 dde Display buffer overflow 53 dde Display missing
100 exe|  Carrier limit 101 exe Carrier step limit
102 exe RF level limit : 103 exe RIFjevel step limit
104 exe Invalid modulation mode 105 exe AM Lmit
106 exe AM2 limit 107 exe AM step limit
108 exe;  AM2 sep limit 109 exe! M limit

| contd./...
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lanie 4-3 Foreground errors (U-3wyconinuea)

1E0] exe,  FM2 Lmit 111} exel  FMstep limit

112 exe FM2 step limit 113 exe $M Hmst

114 exe OM?2 limit 115 exe DM step limit

116 exe BM?2 step limit P17 cxe Memory limit

118 exel AM mod freq limit 119 exe AM mod step limit

120 exe AM2Z mod freq limit 12t exe AM2 mod step limit

1221 exe|  FMmod freq imit 123]  exer  FM mod step limit

124 exe FM?2 mod freq limit 125 exe FM2 mod step fimit

126 exe DM mod freq limit Ez’?‘i exe DM mod step limit

128! exe M2 mod freg limit 1291 exe $M2 mod step Himit

130 exe Return/Transfer not allowed 131 exe|  Util limit

132]  exel  Start freq limit 133]  exe|  Stop freq limit

134 exe? Sweep time limit 135 exe Sweep mode disabled

136 exe Cirrier phase limat 137 exe AM phase limit

138 exe  FM phase limit 139 exe; M phase limit

140 exe Memory store limit 141 exe Memory recall limit

142 exe Display blanking limit 143 exe GPIB address limit

JES¥ axe Latch address limit 145 exe Latch data lizmt

146 exe Freq std carrier limit 147 exe Freq std course adj limit

148 exe Freg std fine adj limgit 149 exe Mod ref adi Hmit

170 axe Utl not available 71 exe Entry outside limits

172 exe Data out of range 173 exe Units not valid

174 exe Unlev fact Himited by FM fact 175 exe Invalid baud rate

176 exe Data overran 177 exe Data parity

178 exe|  Data framing 179! exe; Brezkindata

180 exe.  Transmit buffer full 181 exe Receiver not enabled

182 exe Protected utility - Level 1 183 exe Protected utility — Level 2

184 - - : 185 exe This store is Read Only

186 -~ - 187 - -

188 CXE Pulse unavailable in 4FSK mode 186G exe.  Pulse has been disabled

160 exe No attenator fitted 191 ‘exe No high power amp fitted

198 exe No SINAD figed 199 - -

202 - - 203 exe SINAD unavailable with Ext Mod

204 exe SINAD has been disabled 205 exe RF level too low

206 exe SINAD setup incorrect 207 - -

398 — - 399 exe Error queue fuli
46882-373 4-55
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Table 4-4 GPIB errors (400-499)

RN R W Wy

4{}0§ cme|  Syntax error \ 401 cmel Unrecognized mmemonic

402 cmef . Nameric syntax 403 cme Data expected

404 cme!  Dllegal data 405 cme;  Too much data

406 cme! Incorrect data {ifpe 407 cme| Unrecognized character data

408 _cme|  Character data not unique 409, cme|  Block definition

410 cmei Biock size 411 cme;  Missing quote -

4121 emel  Terminator expected 413 cme,  Invalid unit =

414 cme Unit not expected 415 eme|  No header match found -

416 cme Header not unique 417 cme, Tlllegai star command -
418 cme Sub-command not allowed 419 cme Action not aliowed with header
420 cme|  Query not allowed with header 421 cme;  Parserdecode 0 | .
430 qye Query INTERRUPTED 451 qye Query UNTERMINATED -
452 gye Query DEADELOCK 453 qye Query lost after arbitrary char -
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Preparing the instrument for remote operation
Introduction '

The insirument can be controlied remotely using either the RS-232 interface or the GPIB (General
Purpose Interface Bus) interface. The command set used is designed to comply with IEEE 488.2,
In RS-232 mode some IEEE 488.2 features are not implemented due to the restrictions of the
interface.

Programs to control the instrument remotely over the two interfaces have much in common, the
main difference being the way in whick characters are transmitted.

Plug and Play driver

Information is provided in Chapter 2 for instailing the LabWindows/CVI Instrament Driver and the
VX1 Plug and Play Soft Panel software supplied with this manual.

Local lockout

In the remote mode the controller can set the instrument into Local Lockout state. When Local
Lockout is set the front panei is disabled and the [LOCAL] key is made ineffective. This state is
often used when the instrument is part of an automatic test system and left unattended. In this state
the instrument cannot be affected by operation of the front panel. The keyboard can only be
re-cnabled by releasing Local Lockout over the remote interface or by switching the supply off and
on again.

Remote/local operation

Remote operation selection

When the mstrument is addressed by the GPIB controller it will enter its remote mode and the
screen will display the fREM] annunciator at the lower right corner. Only one key, [Go To Local],
will have any effect. Pressing this key returns the instrument to normal manual operation, unless
Local Lockout (LLO) has been asserted by the controlier

When the instrument is addressed by the RS-232 controlier, the remote mode is normally not
entered (and thus no fREM ] annunciator appears on the screen), although RS-232 operation is
taking place.

n order to go to remote mode via the RS-232 it is necessary to fransmit a control character (*A or
01H - connect or go to remote} following which the {REM] annunciator appears. Subsequently
pressing [Go To Locai] or transmitting a control character (D or 04H -~ disconnect or go 1o local)
will return the instrument to normal manual operation {unless Local Lockout has been asserted).

o
Ok
a2
ca
o

Remote operation can be selected between RS-232 and GPIB as follows:

(1)  Select the Util 50: Remote Operation Select menu. This shows the currently selected remote
mode of operation (see Fig. 5-1).

il 50 mm= Femote OFeration

s Orerationt 8 . GFIE  B:IGFPIE

sosn ) ‘ o ) 32074

Fig. 5-1 Remote operation select meny

(2) Select between RS232 and GPIB remote operation.

{3y To set the RS-232 parameters highlight RS232 Serup... and press [SELECT]. This causes the
Uil 52: R§232 Setup menu shown in Fig. 5-2 to be displayed.

{4) To set the GPIB address highlight GPIB Address... and press [SELECT]. This causes the
Unl 51: GPIB Address menu shown in Fig. 5-3 to be displayed.
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RS-232 operation
RS-232 control port

The connections required between the RS-232 serjal port and the controfling device are described
in Chapter 2 under ‘RS8-232 interface’.

Handshaking
Software only
Flow controi is achieved by XON/XOFF,

f NP@_ All control lines are normally in the OFF state and age ignored.

Hardware only

Flow control ig achieved by DSR or CTStw suspend transmission from the instrument and using
DTR 1o suspend transmission from the controller.

XON/XOFF,

Control characters

The following list shows the control characters that are used over the RS-232 system to simulate
certain features of the IEEE 488 interface:

*A {control A OIH) - connect or £0 to remote .

L (control D O4H) — disconnect or £0 to local

“R (control R 12H) ~ loca) lockout

AP (contro] P 10H) ~ release local lockout

2Q (control Q | 1H} — XON char for software handshake

S {control § I3H) ~ XOFF char for software handshake
Note that power on (PON) also clears the tocal lockout states,

Setting RS-232 parameters
The RS-232 settings can be changed as follows:

(1) Firstof all ensure that R$232 Setup has been selected from the iz 50: Remote Operation
Select menu,
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Fig. 5-2 RS-232 setup menu

(3) Set the Data Bits to either 7 or 8,
(4) Set the Stop Bits to either 1 or 2.

(3} Set the Baud Rate in the range 300 to 9600 bit/s. But note that if the entered value is not one
of the following standard settings, the next higher value will be selected by default:

300
660
1200
2400
4800
9600.

(6) Set Parity between None, Odd and Even.

(7}  Set the Hardware Hndshk and the XON/XOFF Hndshk as required to any handshake
combination from both off to both on.
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GPIB operation

‘The instrument can be operated remotely from a personal computer fitted with a GPIB interface

~ card or a dedicated GPIB controlfer. All functions can be controfled by coded messages sent over
the interface bus via the 24-way socket on the rear panel of the instrument. IEEE Standard 488.2
(1987) is implemented, which defines the protocols and syntax of commands,

The instrument can function either as a talker or a listener. In the listen mode, it will respond to
IEEE 488.2 common commands and queries and device-specific commands and queries. These
allow various device finctions to be controlled and operating parameters to be set. In the talk
mode, device status information and parameter settings can be read from the instrurnent.

For full information on the IEEE protocols and syntax the IEEE 488.2 standard shouid be
consulted,

GPIB control port

The connections required between the GPIB interface port and the controlling device are described
in Chapter 2 under ‘General Purpose Interface Bus (GPIBY.

Setting GPIB address

The instrument must be given an address code before it can be used by remote control over the
GPIB. This address is selected as follows:

(1) Select the Util 51: GPIB Address menu. This shows the current GPIB address (see Fig. 5-3).

SEEDE R

B2075

Fig. 5-3 GPIRB address menu

(2}  Enter the address which must be unique on the system to the instrument and within the range
0to 30,

GPIB functions

The IEEE 488.1 interface functions offered by the instrument are as follows;

Source handshake (SH1) complete capability.
Acceptor handshake (AHD complete capability.
Talker (T6) basic talker, serial poll, unaddress if MLA.
Listener (L.4) basic listener, unaddress if MTA.
Service Request (SR1) complete capability.
Remote/Local (RL1) complete capability.
Device clear (DC1) coraplete capability,
Device trigger (DT1) complete capability
Parallel Poll (PPO) o capability,
Controller (C0) no capability,
‘Tri-state drivers (E2) as opposed to open-collector drivers.
5-6 1000A An
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* Device listening elements

‘The following is a list of the device listening elements (as defined in the IEEE 483.2 standard) -

Y which are vsed ia the instrument;

4 <PROGRAM MESSAGE>

2 <PROGRAM MESSAGE TERMINATOR>
a <PROGRAM MESSAGE UNIT>

<PROGRAM MESSAGE UNIT SEPARATOR>
<COMMAND MESSAGE UNIT>

<QUERY MESSAGE UNIT>

* <COMPOUND COMMAND PROGRAM HEADER>
<COMPOUND QUERY PROGRAM HEADER>
<PROGRAM HEADER SEPARATOR>
<PROGRAM DATA>

<PROGRAM DATA SEPARATOR>
<DECIMAL NUMERIC PROGRAM DATA>
<CHARACTER PROGRAM DATA>

<SUFFIX PROGRAM DATA>

<STRING PROGRAM DATA>

<ARBITRARY BLOCK PROGRAM DATA>

I RV RV S

Device talking elements

The following is a list of the device talking elements (as defined in the IEEE 488.2 standard) which
are used in the instrument:

<RESPONSE MESSAGE>

<RESPONSE MESSAGE TERMINATOR>
<RESPONSE MESSAGE UNIT>

<RESPONSE MESSAGE UNIT SEPARATOR>
<COMPOUND RESPONSE HEADER>
<RESPONSE HEADER SEPARATOR>
<RESPONSE DATA>

<RESPONSE DATA SEPARATOR>

<NR1 NUMERIC RESPONSE DATA>

<NR2 NUMERIC RESPONSE DATA>
<ARBITRARY ASCIH RESPONSE DATA>
<CHARACTER RESPONSE DATA>
<STRING RESPONSE DATA>

<DEFINITE LENGTH ARBITRARY BLOCK RESPONSE DATA>
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Programming

Program messages

A message consists of one or more message units. Message units are separated by a semi-colon (;). The

whole message is ended by the Program Message Terminator (or End Of Message) defined as one of the
following: '

(1) <newline> (ASCH 10 — often known as ‘line feed’) or
(2)  <newline> + END (the EOI line is asserted as well) or

(3)  +END (EOI is asserted in the last data byte of the message}

[:Nﬂ?e """ A response message is always terminated by <EOM> consisting of <newline> + END.

A message unit consists of a mnemonic header which may be followed by data. If data follows, it
must be separated from its header by at least one space:

<header><SPACE><data>

e.g. RFLV:IINC 6.0dB _
Spaces may be freely inserted in a message to improve readability, except within a header or within
data.
A header may be a command or a query. A query has a 7 as its final character and causes the
generation of a response message which will be read by the controller. Common commands and
queries {defined in TEEE 488.2) begin with a ***.
Upper and lower case characters are considered equivalent (so FM fm Fm M are all interpreted by
the instrument in the same way).

Compound headers

The instrument implements compound headers which allows a complex set of commands to be
built up from a small set of basic elements in a ‘tree and branch’ structure, The elements of a
compound header are separated by a colon (:). Spaces are not allowed within a header.
Special rules apply when more than one compound header is used in one message. When the
separator ;" is encountered, all headers except the trailing element of the previous header in the
message are assumed to precede the following header, for example:

AMDEPTH 30PCT.ON
is equivalent to the two commands:

AM:DEPTH 30PCT

and AM:ON
This does not apply to common commands (*RST etc.). The rule may be overridden by preceding
a header with a colon, for example:

AM:ON;FM:ON
Most main functions have a short form of header which may be used for clarity and brevity in
simple messages, for example: '

CFRQ 1.25GHZ is the same as CFRQ:VALUE 1.25GHZ

5-8
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Program data

Data can take many forms, as follows:

e Decimal Numeric Data is a flexible numeric format which encompasses integer, fixed point and
floating point (mantissa and exponent) representations. Data 1s rounded to a resolution
appropriate to the function, Decimal data can, in most cases, be followed by the appropriate
units. If no units are present, the specified defanlt units are assumed.

¢ Character Data is an alphanumeric word.

o String Data consists of a number of 7-bit ASCII characters enctosed in quotes. either a pair of
single (‘ASCII 39°) or double ("ASCII 34") quotes may be used.

o Some commands can accept Multiple Data items which are separated by commas. for example
MODE FM,AM.

Message exchange protocol

The controller should not attempt to read a response until it has sent the entire query message
(terminated by EOM). Also, it should not start to send a new message until i¢ has read the entire
response {terminated by EOM). The query message may contain more than one query message
unit, but only one response message (containing several response message units) is generated.

Failure to follow the protocoe! will generate a query error:

¢ INTERRUPTED (error 430) occurs when the controller starts to send a new message before
having read the response to a preceding query.

e UNTERMINATED (error 451) occurs when the controller attempts to read a response without
having sent a query.

e DEADLOCK {(error 452) can only occur if the input and output buffers are both filled by the
controiter having seat an extra long message containing several query message umits.
These instruments have an input buffer of 256 characters and an output buffer of 256
characters.

=
3
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Common commands and queries (IEEE 488.2)

The IEEE 488.2 standard defines a set of common commands and queries which implement
commeon syster functions.

Common command and query mnemonics are preceded by an asterisk (*) to distinguish them from
device-dependent data such as instrument programming strings. The following common
commands and queries are implemented in the instument:

Mnemonic
*IDN?

Example:
*QPT?

Exampie:

Name and Description

Identification Query. Retwrns an arbitrary ASCH response comprising four data
fields in the format:

<manufacturer>.<model> <serial numbers>,<software part number and issue numbers.

where:  <manufacturer> is IFR, <model> is the instrument mode} namber, which is one of 2023A,
20238 or 2025,
<serial number= is the instrument sertal nursber in the form mmnonn/nnn, where & is an
ASCTE digit in the range 0t0 9.
<softwarg part number and issue number> is in the form noann/nnn/n.nn, where n is an
ASCII digit in the range O 0 9.

IFR,2025,811152/01%,44533/446/01. 00<EOM>

Option Identification Query. Returns an arbitrary ASCI response containing a data
field for eack fitted option in the format:

<option a>,<option b>. ... <option n><EOM:>
HIGH POWER,REAR PANEL CONNECTORS <EOM>

If no options are fitted, ASCI ‘0’ is returned.

j Not » | Because an Arbitrary ASCH Response ends with the Response Message Terminator

——————  (<EOM>) either *IDN? or *OPT? must be the last Query Message Unit in a Program

Message.

*RST
*TST?
*OPC

*OpC?
*WAT

*TRG
*STB?

*SRE <nrf>
*SRE?

*ESR?

*ESE <nrf>
*ESE?

*CLS

Reset Command. Sets the instrument functions to the factory default power up state.
Self Test Query. Returns a ‘0’ when the GPIB interface and processor are operating.

Operation Complete Command. Sets the Operation Complete bit in the Standard
Event Status Register when execution of the preceding operation is complete.

Operation Complete Query, Returns a *1° when the preceding operation has been
compieted.

Wait 1o Continue Command. Inhibits execution of an overlapped command wmtil the
execution of the preceding operation has been completed.

Trigger Command. Equivalent to Group Execute Trigger.

Read Status Byte Query. Returns the value of the Status Byte as an nri  number
{0-255).

Service Request Enable Command. Sets the Service Reguest Enable Register.

Service Request Enable Query. Returns the value of the Service Request Enable
Register as nrl.

Standard Event Status Register Query. Returns the value of the Status Event Statizs
Register as nir [,

Standard Event Status Enable Command. Sets the Standard Event Enable Register.

Standard Event Status Enable Query. Returns the value of the Standard Event Status
Enable Register as ari.

Clear Status Command. Clears all the Status Event registers and clears the Error
Queue. Does not affect the Enable Registers.
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— Device-dependent commands
e 3

- The following list describes the features of the device-dependent mnemonics for the instrument

; together with simple examples of their use within each major section (Carrier frequency, RF level,
_ etc.) The root maemonic is listed first followed by the lower level mnemonics, Each group is

*" followed by a list of requirements for data type and suffix.

R In addition to the normal listen commands the instrument accepts query commands which cause it
to prepare a message which will be sent to the controller when the instrument is next addressed to

talk. For each query an example of a response is given. Where responses are similar for a group of

" queries not ail are listed. Some queries can produce more than one type of response — an example
P of each is usually given.
-4 In the list which follows, the abbreviations <char>, <narf> and <str> have the following meanings:
o <char> = Character Program Data
. <nrf> = Decimal Nurmneric Program Data
w’ <> = St¢ring Program Data
y Where the data format is Decimal Numeric Program Data, the vaiue may be expressed as a signed
" or unsigned number in any of the following formats:
» arl: Decimal integer, e.g. 1234 or ~567
',, nr2: Floating point number, e.g. 1.234 or —56.789
4 nr3: Floating point number with exponent, e.g. 1.2345E5 or —12.47E-8
! Default settings
"
v These arc the settings assigned to instrument functions in the following cases:
< ' (i)  Power-up to factory default settings.
v (ii)  Execution of *RST command.
| 2
" (i) Recalt Store 999. ! a o
v i
rao.
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REMOTE OPERATION

Carrier frequency

CFRQ
VALUE
(INC

Up
DN
‘RETN
XFER

MODE

START
BTOP

TIME

PHASE

CFRQ?

Data type :
Allowed suffices :

Default suffix :

Data type !
Aliowed suffices :

Default suffix :

Data fype :

Miowed suffices .
Default suffix :

Data tyne !
Allowed suffices :

Default suffix :

Data type :
Aliowed suffices :

Default suffix :

Data type :
Allowed suffices :

Default suffix :

Exampies:

Exampie:

Set Carrier Frequency (short form)
Set Carrier Frequency

Set Carrier Frequency siep size
Decimal Nureric Program Data

Any one of GHZ, MHZ, KHZ or HZ
HZ

Go UP one step

Go DOWN one step

Return o ordginal setting

“Fransfer current value to be the hew seténg
None

None
None

Selects the mode of carrier frequency operation. SWEPT enables swept
carrier frequency operation, while FIXFD disables it

Character Program Data (FIXED — non swept mode, SWEFT - swept
mode),

None

None

Set Start Frequency for use in sweep

Set Stop Frequency for use in sweep

Decimat Numeric Program Data
Any one of. GHZ, MHZ, KHZ or HZ
HZ

Set ime per sweep siep

Decimal Numerio Program Data
MSor§
MS

Adjust Phase Offset of Carvier in degrees

Decimal Numeric Program Data
DEG
DEG

CPRQ:VALUE 2.51MHZ;INC 10XHZ

CFR: UP; XFER

CFRQ: START 1MHZ;STOP 10MEZ; TIME 100MS
CEFR(: MODE SWEPT

Prepares message containing information on Carder Frequency setting in the

following format:

:CFRQ:VALUE <2 INC <nr2>MODE<mode>

where:  <mode> is character program data indicating whether camier
frequency operation is swept or fixed

CCFRO:VALUE 1000060000.0;INC 25000.0;MODE PIXED

R B T
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RF level

RFLVY
VALUE
Data type :
Allowed suffices :
Detault suffix
ANC
Data type .
Allowed suffices :
Default suffix
WP
‘DN
‘RETN
XFER
:ON
OFF
Data type .
Allowed suffices :
Default suffix :
TYPE
Data type :
Allowed suffices :
Detfault suffix :
(UNITS
Data type :
Allowed suffices :
Default suffix :
Exampies:
LIMIT
VALUE
Data type:
Allowed suffices:
Defauit suffix:
(EENABLE
DISABLE
‘OFFS
VALUE
Data type:
Allowed suffices:
Defauit suffix:
ENABLE
DHSABLE
SAVE

Set RF Ourtput Level {short form)

Set RF Cutput Level

Decimal Numnetic Program Data

Any one of DBM, DBV, DBMV, DBUV, V.MV or UV
DBM unless changed by UNTTS command

Set RF Level step (dB)

Decimal Numeric Program Data
DB only
DB

Go UP one step

Go DOWN ane step

Retum 1o original setting

Transfer current value to be the new setting
Tun RF Output ON

Turn RF Cutput OFF

None
None
None

Selects EMF or PD for voliage related units

Character Program Data (EME or PD)
None
None

Select defauit RF level units.

Character Program Data (DBM, DBV, DBMV, DBUV, V, MV or UV}
None
None

RFLV:VALUE -27.3D8M; ON
RFPLV:TYPE PD;VALUE 1.230V
Set RF Level max Iimit (short form)
Set RF Level max lirpit

Decimal Numeric Program Data
Any one of: DBM, DBV, DBMV, DBUV, V.MV or UV
DBM uxrless changed by UNITS command

Enabile Hmit

Disable Hmit

Set RF Leve] offset for given frequency band {short form)
Set RF Level offset for given frequency band

Decimal Numeric Program Data
DB only
DB

Enabile offsets
Disabje offsets

Save offsets in non-volatile memory

46882-373
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REMOTE OPERATION

RFLV?
Exampies:
RFLV:LIMIT?
Example:
RFLV:OFFS?

Exampie;

Prepares message containing information on RF Level setting in the
followizng format:
-RFLV-UNITS <unit> TYPE <type> VALUE anr2>INC <arZs;<status>

where: <unit> is character program data defining the default RF level
wnits (DBM, DBV, DBMY, DBUV, V, MV or UV), <type> is
character program data indicating EMF or PD and <status> is a
program mnemonic indicating whether the RF output is ON or
QFF

CRFLV:UNITS DBM;TYPE BD;VALUE ~103.5;INC 2.0;0N
:RFLV:UNITE DBV;TYPE EMF;VALUE -83.2;INC 0.5;0N

Prepares message containing information on RF Level max limit setting in
the following format:
RFLYLIMIT: VALUE <mr2>;<status>

(RFLV:LIMIT: VALUE-20. 0 ; ENABLE

Prepares message containing information on RF Level offset in the following
format:

RFLV:OFFS: VALUE <nr2><stams>

1RELV:OFFS: VALUE-3 .2 ; ENABLE

R



Output control

These commands allow you to download and store settings without the output changing.

OUTPUT
DISABLE
‘ENABLE
Data type :
Aliowed suffices :
Defauit suffix :
Examples:
OUTPUT?
Examples:

[rot used alonel

Allows user to download and store setings in the normal way without the
ourput of the instrument changing until the QUTPUT:ENABLE command is
received.

Enables the instrument outputs such that the outputs will adjust to the values
specified by commands sent while the outputs were disabled.

Note: Tt is up to the user to ensure that the last command sent, prior 0
OUTPUT-ENABLE, is such that the RF output is set to a safe level.

Nene
None
None

OUTEUT : DISABLE

CFRQ 30CMHYZ; RFLV 10DBM; MODE AM; AM 40DCT;
AM:ON; MOD:ON: STO 200

CFRO ADOMET; RFLV 7DEM; STO 203
CTRQO SO0MHT; RPFLV SDBEM; STO 202
CFR) 600¥HZ; RFLV 4DBM; STO 203
OUTPUT; ENABLE

RCL, 200

RCL 201

RCL 202

RCL 203

Prepares message containing formation on output control setting in the
following format
: QUTPUT: <status>

whene: <status> is a program mnemoenic indicating whether the output
controt is ENABLED or DISABLED

+QUTPUT : ENABLE
OUTPUT: DISABLE

z
)
=
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Modulation mode

MODE
Data type :
‘Allowed suffices :
Default suffix
Examples:
MODE?
Example:
Modulation control
MOD
ON
- OFF
Examples:
MOD?
Example:

Set modulation mode

Character Program Data {valid combinations of AM, FM, PM, FSK2L.,
FSKA4L or PULSE. See table below.)

None

None

MODE AM, FM
MODE FM, PULSE

VALID MODE COMBINATIONS TABLE

AM §,PULSE]"

FM [,PULSE]

PM [,PULSE]

AM,FM [ PULSE]

AM,PM [,PULSE]

FSK2L [,PULSE]

FSKAL

Note...

Order is not important, for example AM.FM is equivalens to
FM,AM. Pulse modulation can be used with any of the
AMFM,PM and FSK2I. modes, but not with FSK4L

FSKZ2L and FSK4L parameters are controlled using the FM
commarnds

Prepares message containing information on Modtlation Mode in the
following format:
:MODE <mode>

where: <mode> is character program data indicating the modulation
mode settings

(MODE aM, FM

{not used alonei
Turn modulation giobally ON

Turn medulation giobally OFF

MCD: 0N
MOD: OFF

Prepares message containing information on Modulation- Control n the

following format;

:MOD:<stams>

where: <stalus> is 4 program mpemonic indicating whether the
Modulation is globally ON or OFF

:MOD: ON

5-18
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Frequency modulation (and FSK)

FM or FM1 or FM2

DEVN -
INC

(<SIC>

‘ON
(OFF
Up
DN
‘RETN
XFER

MODF

VALUE
NC

‘Up
BN
‘RETN
XFER
SIN
TR
BQR

PHASE

Data type :
Allowed suffices
Default suffix :

Data type :
Aliowed suffices :
Default suffix :

Examples:

Data type -
Allowed suffices :
Default suffix ;

Data type :
Allowed suffices :

Detfault suffix :
Data type :
Alfowed suffices

Default suffix ;

Examples:

Set FM Deviation (short form)
Set FM Deviation
Set FM step size

Decimal Numeric Program Data
Any one of: GHZ, MHZ, KHZ or HZ,
HZ

Select modulation source where <src> is any one of INT, EXTAC,
EXTALC, or EXTDC
Turn FM ON docally)

Tum FM OFF (locally)

Go UP one step

Go DOWN one step

Retum to original setting

Transfer current value to be the new sefting

None
None
None

FM:DEVN 25KHZ; INT; ON

FML:DEVN 15KHZ; INC 1KHZ ; EXTDC

Set FM modulation oseillator frequency (short form)
Set FM modulation oscilfator frequency

Set FM miodulation oscillator frequency siep size
Decimal Numeric Program Data

Any one of. GHZ, MHZ, KHZ or HZ,
HZ

Go UP one step
Go DOWN one step
Retum to original setting

"Fransfer current value to be the new setting

: gg
0%
Q

Select sinusoidal waveform

Select friangle waveform

Select square waveform

None

None

None

Set phase offset of FM2 relative 1o FM1
Decimal Numeric Program Data

DEG

DEG

FM2 :MODF : VALUE 1.5KEZ:STN
FM:MCDE : PHASE 1,2DFC
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DCFMNL

Data type :
Allowed suffices :

Defauit suffix

Example:

FM? or FM1? or EM27

Exampie:

FM:MODF? or FM1:MODE?
or FM2:MODF?

Example;

Perform DC FM null operation

None
None
None

DCEMNL

Prepares message containing information on FM setting in one of the
following formats:

FM:DEVN <mr2>;<sres;<status>;INC <nr2>

FMIDEVN <nr»>;<sro» <siatus>; INC <nr2>

FM2DEVN <nrl>;<sroi<status> INC <nr>
where:  <src> is a program muemonic representing the source of the
modulation signal and <status> is a program mnemonic
indicating whether the frequency modulation is locally ON or
OFF

CFMLDEVN 25000.6; INT; ON; INC 1800.0

Prepares message containing information on FM modulation osciliator
setting in one of the following formas:
FM:MODF:VALUE <nr2>;<shape>;INC <nr>
FMLIMODF:VALUE <nr2>;<shape>;INC <nr2>
FM2ZMODF Y ALUE <nr2>;<shape>;INC <nr2>
where:  <shape> is a program mnemonic representing the waveform
shape

(FMIMODE:VALUE 5750.00;SIM; INC 1000.00
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Phase modulation
PM or PM1 or PM2

DEVN
JINC :
Data type .
Allowed suffices -
Defautt suffix :
L<BIC>
ON
{OFF
P
DN
‘RETN
XFER
Data type :
Ailowed suffices :
Default suffix :
Exampies:
MODF
VALUE
NG
Data type ©
Allowed suffices :
Default suffix :
UP
DN
‘RETN
XFER
SIN
TRI
BQR
Data type :
Allowed suffices :
Detault suffix :
PHASE

Examples:

PM? or PM1? or PM27

Exampie:

Set Phase Moduladon Deviation (short form)

Set Phase Modulation Deviation
Set Phase Modulation step size

Decimal Numetic Program Data
RAD
RAD

Select modulaon source where <sre> is any one of. INT, EXTAC,
EXTALC, or EXTDC

Tum PM ON (locally}

Tum PM OFF (ocally)

Go UP one step

Go DOWN one step

Retarn to original setting

Transfer current value to be the new setting
None

Nome
None

oM: DEVN 2.38RAL; INT; ON

PM1:DEVN 1.5RAD;INC 0. 1RAD; EA{TAC

Ser PM modulation oscillator frequency {short form)
Set PM modulation oscilator frequency

Set PM modulation oscillator frequency step size

Decimal Numeric Program Dasa
Any one of: GHZ, MHZ, KHZor HZ
HZ

Go UP one siep
Go DOWN one step

Return 1o original seting

pra
wd
gt
L 0.
(@]

Transfer current vaiue to be the new setting

Select sinusoidal waveform

Select triangle waveform
Select sguare waveform

None
None
None

Set phase offser of PM2 relative to PM1

Ml : MODF : VALUE 10.5KHE: SOR
PMZ : MODF: PHASE 2.0DEG

Prepares message containing information on Phase Modulation setting in one
“of the following formats:
PM:DEVN enris<stomestats> INC <>
PM1:DEVN <nrZei<sre><status>; INC <nprd>
PM2:DEVN <nr2s<stos <status> INC <>
where <sre> is a program mnemoric representing the source of the
modulation signal and <status’> is a program mnemonic

indicating whether the phase moduiation is locally ON or
OFF

L PMZ: DEVN 2.30; INT;OFF;INC 0.05

46882-373
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PM:MODF? or PM1:MODF?
or PM2:MODF?

Exampie:

Prepares message containing information on PM modulation oscillator
setting in one of the following formats:
PM:MODFE. VALUE <nr2>;<shape> INC <>
PMIMODEVALUE <nrl>;<shape>INC <>
‘PM2:MODF:-VALUE <nr2>;<shape> INC <ni2>

where:  <shape> is a program mnemonic representing the waveform
shape

:PM2:MODFVALUE 2800.00;TRI; INC 500.00
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Amplitude modulation

AM or AM1 or AM2 Set AM Depth (short form)

DEPTH " Set AM Depth
NG . Set AM step size

Data type :  Decimal Numeric Program Data
Allowed suifices ©  PCT

Default suffix ©  PCT

<SIC> Select moduiation SOUrce where <sio> is any ong O
EXTALC, or EXTDC

ON Tum AM ON {locally}

OFF Turn AM OFF (locally)

UP Go UP one step

DN Go DOWN one s&€p

RETN Retum to origingl sexting

‘XFER Transfer current value to be the new setting

Data type :  Nome
Allowed suffices ©  None

Hetault suffix © None

Examples: AM:DEPTE 30.5PCT; EXTAC; ON
AM1:DEPTH 40PCT; INT;OFF

MODF Set AM modulation oscillator frequency {short form)
VALUE Ser AM modulaton oscillator frequency
(NG Set AM modulation oscillator frequency step size

Data type ! Deciznal Numeric Program Data
Allowed siffices :  Anyoneof: GHZ, MHZ, KHZ or HZ
Default suffix :  HZ

UP Go UP one siep

DN CGio DOWN one step

‘RETN Retamn to original seting

XFER "Tyansfer cuent value to be the new setting
SN Seiect sinusoidal waveform

TRI Select mangie waveforin

SQR Select square waveform

Data type : None
Allowed suffices ©  None
Defauit suffix :  None

‘PHASE Set phase offset of AM2 rlative to AM1

Examples: AMZ : MODF 1 VALUE 15 GRHZ;TRI; TNC S00HZ
AM:MODF : PHASE 5DEG

46882-373
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AM? or AMT? or AM27

Example:

AM:MODF? or AM1:MODF?
or AM2:MODF?

Example:

Prepares message containing information on Amplimde Modulation sefting
in one of the following formats:

:AM:DEPTE <nr2>;<sre>i<status> INC <nr2>

AMI1:DEPTH <nrl>;<srexi<status> INC <nr2>

AM2DEPTH <nrls> <sre> i<status> INC <nr2»

where <sre> is a program mmemonic representing the source of the
modulation signal and <status> is a program mnemoenic
indicating whether the amplitude modulation is locally ON
or OFF

AM1:DEPTH 56.6; INT;ON; INC 5.0

Prepares message containing information on AM moduiation oscillator
setting in one of the following formats:
(AM:MODF.VALUE <nr2>i<shape>INC <nrZ>
AMIMODF: VALUE <> <shape>;INC <nr2>
AMI:MODE:VALUE <nr2>;<shape>; INC <nr2>

where! <shape> is a program mnemonic representing the waveform
shape

tAM:MODF:VALUEZ 5000.00;7TRI;INC 1080.00

roraaem

REMOTE OPERATION
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Puise modulation

PULSE
:ON
:OFF
Data type :
Aliowed suffices :
Default suffix :
Exampies:
PULSE?
Examples:

[not used alone]
Turs Pulse modulation ON
Turmn Pulse modulation OFF

None
None
None

PULSE: ON
PULSE: OFF

Prepares message containing information on Palse Modulation setting in the

following format:

PULSE: <status>
where: <status> is a program mmemenic indicating whether the
pulse modulation is ON or OFF

1 PULSE : ON
:POLGE: QFF

=
[T
&)

46882-373
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Memory — store

sSTO-
‘MEM
:CFRQ
FULL
‘RAM

Data type :
Aflowed suifices :
Default suffix :

Exampies:
Memory — recall
RCL
MEM
‘CFRQ
FULL
‘RAM
Data type :
Allowed suffices ;
Default suffix
UP
‘DN
Data type :
Allowed suffices :
Defauit suffix
Examples:
ACL?
Examples:
Memory — erase
ERASE
‘CFRQ
FULL
RAM
ALL
Data type :

Atlowed suffices .
Default suffix

Exampies:

Store. 6~299 (short form)
Store 0-299

Carrier Freg Store 6-59

Fuli Store 100~199

RAM Store 200299

Decimal Numetic Program Data

None
None

STC:-FULL 112
STO:CFRQ 83

Recall Store -299 (short formy)
Recall Store -299

Recall Carmrier Freg Store 0-99

Recall Full Store 100199

Recall RAM Store 200-259

Decimal Nurreric Program Data

None

None

Step up through stores, Use this command for memeoty sequencing

Step down through stores. Use this command for memory sequencing
None

None

None

RCL:FULL 125
RCL:OF

Prepares message containing mformation on las{ memory store that was
recalted in the following format:
‘RCL:MEM <airl>

(RCL:MEM 126

[not used alonel
Erase all Carrier Freg Stores (-99)

Erase all Fuli Stores {100--199)
Erase all RAM Stores (200-299)
Erase ali Stores ((-299)

None
None

None

[~ I
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Memory — sequencing

MSEQ
‘MODE
Data type :
Altowed suffices :
Defauit suffix :
Examples:
SEQT....SEQS
BTART
STOP
Data type :
Aflowed suffices :
Default suffix
Example:
MSEQ?
Examples:
MSEQ:SEQ1?
MSEQ:SEQS?
Example:

fnot used alone]

Select sequencing mode of operation. When a sequence is selected, the user
can step through the sequence using the RCL:UP and RCL:DN commands.
The sequence modes are SEQ! to SEQD, and the sequencing can be disabled
with the OFF parameter.

Character Progran: Data
None

None

MSEQ: MODE CFF
MSEQ:MODE SEQZ

Set the memiory store for the start of the sequencing loop
Set the memory store for the end of the sequencing loop

Decimal Numeric Program Datz
None
None

MEEG: SEQ2 : START 50;8T0F 75

Prepares message containing information on the current memory sequencing
maxde in the following format:

MSEQ:MODE <mode>
where: <mseq> is character program data indicating the sequence mode
selection

LMEEQ: MODE SEQ4

:MEEQ:MODE OFF

Prepares message containing information on the star: and stop settings of the
given memory sequence it the following format:

MSEQ:SEQm:START <nrl> STOP <ml>

where # is between 1 and 9 inclusive

(MSEQ: SEQ4 : START 120;57T0F 155

z:
g o
0%
58
mwo.
o

48882-373
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Memory — triggering

MTRIG

Memory — protection

ON
‘QFF
Data type :
Allowed suffices :
Default suffix :
Examples:
MTRIG?
Example:
MPROT
START
BTGP
Data type :
Allowed suffices :
Defauit suffix :
:ON
‘OFF

Data type :
Allowed suffices :

Default suffix :

Exampies:

Enables memory recall triggering to be activated by *TRG command or by
external triggening. The friggering order of priority is as follows:

FSK logic input

Memory recali

Sweep trigger
Therefore ensure that FSK is not ensbled, ctherwise selecting memory recall
mggering wili have no effect.
Disable memory recall triggering

None
None
None

MTRIG:CN
MTRIG:OFF

Prepares message containing information on memory triggering state in the
following format:
MTRIG:<status>

where:  <status> Is a program mnemonic indicating whether the memory
recall triggering is enabled (:ON) or disabled (:OFF)

tMTRIG: ON

[not used alone]
Set the start of the memory block which is to be protected/unprotected

Set the end of the memory block which is to be protected/unprotected

Decimal Nurneric Program Data

Norne

None

Set memory protection ON for the selected mernory block

Set memory protection OFF (i.e. unprotected; for the selected memory block
None

None
None

MPROT: §TART 100;8TOP2 150
MPROT : ON

LV
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Sweep operation

To make these commands operational they must first be enabled by the CFRQ:MODE SWEPT

command.
SWEEP
CFRQ
START
:STOP
ANG
Data type !
Allowed suffices :
Default suffix :
LOGINC
TiIME
Data type
Allowed suffices .
Default suffix :
Exampie:
SWEEP:CFRQ?
Exampie;

Sweep mode

command. Note that for triggering the order of priority is as follows:

not used alone]

Optional command (may be omatted)
Set Stant Frequency

Set Stop Frequency

Set Carrier Prequency sweep step size
Decimal Numeric Program Data

Any one of GHZ, MHZ, KHZ or HZ
HZ

PCT

Select time per sweep siep

Decimat Numeric Program Data
MS. 8
MS

SWEED :CFRQ: START 100KHZ;STOP 500KHZ; INC

100EZ; TIME 60MS

Prepares message containing information on Carier Frequency Sweep
settings in the following format:

SWEEP:CFRQ:START <mr2>5TOP <pr25> NG <nr2>;
LOGINC<nr2sTIME <nr2>

CSWEEP:CFRQ:START 1230000.0;37T0P 1330000.0;INC
100.0;L0CINC 50.00;TIME 20.0

wo
ok
=
To make these commands operational they must first be enabled by the CFR(Q:MODE SWEPT ! %g{
FSK logic input
Memory recall
Sweep migget

Therefore ensure that FSK and memory recall are not enabled, otherwise selecting sweep triggering

will have no effect.

SWEEP

‘MCDE
Data type .
Allowed suffices :
Default suffix .
Example:

TYPE
Data type :

Allowed suffices .
Defauit suffix

Example:

ot used alonel

Select Mode of operation for Sweep generator (single or conginuous}

Characier Program Data {either SNGL. or CONT}
None

None

SWEEP: MODE SNGL

Select type of sweep (linear or logarithmic)

Character Program Data (LIN or LOG)
None
MNone

SWEEP:TYPE LOG

46882-373
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TRIG
Data type :
Alioweg suffices :
Defauit suffix :
Example:
SWEEP?
Example:
Sweep control
SWEEP
GO
HALT
{CONT
RESET
RETN
XFER
UP
‘DN
Data type :
Ailowed suffices :
Default suffix
Examples:

Chazmacter Program Data (amy one of OFF, START, STARTSTOP, STEPY
None

None
SWEEP:TRIG STARTSTOP

Prepares message containing information on Sweep Mode Type and Trigger
in the following format:
:SWEEP:MODE <mode> TYPE<type>TRIG <trig>

where:  <mode> is character program data indicating the sweep

mode selected,<type> is character program data indicating
type selected, and <trig> is character program data indicating
the trigger type selected

: SWEEP:MCDE CONT; TYPE LOG;TRIG STEP

[not used alone]

Commence Sweep

Pause Sweep

Continue Sweep

Reset sweep to Start Value

Return to original setting

Transfer current value as the new setting
Go UP one sweep step while paused

Go DOWN one sweep step while paused

None
None

None

SWEEP: GO
SWEEP :RESET

DERAMTE MDD ATIOM
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SINAD mode

SINAD.
AVERAGE
Data type :
Altowed suffices :
Datfauit sufix :
Exampie:
(UNWTD
CCITT
‘CMESS
ENABLE
DISABLE
AUTO
VALUE <nrf>
SEEK
PAUSE
Examgpies:
SINAD?
Example response:
SINAD:VALUE?
Example:
SINAD:AUTO:VALUE?
Example:

[not used alone}
Set number of averages (1 10 127)

Decimal Numeric Program Data
None

None

. GINAD:AVERAGE 10
Set no weighting filter

Set CCITT weighting filter
Set C-MESS weighting filter
Enable SINAD mode
Disable SINAD mode

Select and set auto SINAD target value
Select and start auto SENAD
Select and stop auto SINAD

1 SINAD:AVERAGE 10
: SINAD: CMESS

Sers 10 averages

filrter
s SINAD: ENABLE

auto SINAD

dets C-MESS welghting

grart SINAD measurements
LATNAD:AUTO:VALUE 20.0 Select and set 20 &R

Prepares message containing information on SENAD mode in the following

format:

SINAD:AVERAGE <nrl><filter type>i<mode>
L QTNAD: AVERAGE 10;CMESS;: AUTO
Returns measured SINAD in dBs

: 3INAD :VALUE?
22.57

Returns target SINAD set in dBs

: SINAD:AUTO: VALUE?
20.9

REMOTE

=
9_-3
e
<
[+ 8
1]
0.
(&)
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Miscellaneous commands

ERROR?
Example:
GPIB
Data type :
Aliowed suffices :
Default suffix :
Example;
RPP
:RESET
Data type :
Allowed sutfices ;
Default suffix :
Example:
RPP:TRIPPED?
Exampia:
RPP:COUNT?
Example;
FSTD
Data type ;
Allowed suffices ;
Default suffix ;
Examples:
FSTD?
Example:

Prepares message relating to the next error in the eror queue in the following
format:

<orl>, <siring>

Where <string> is a descriptive emor message. The numeric value returned is
that of the nex error nuntber, or 0 if the queve is empty, or 399 if the Yueug
is fudl

100, "Carrier Limire

Set the GPIR Address {between () and 30 inclusive)
Decimal Numeric Program Data

None

None

GPIB 7

Reset reverse power Pprotection trip (short formy)
Reset RPP wip

None
None
None

RPP:RESET

Prepares message containing information o whether the RPP Circuitry is
curently tripped in the following format:
<nri>

(0= not tripped, | = tripped)
Prepares message containing information on the nutnber of times the RPP

circuitry has fripped in the following formar:
<nri>

1o

Select internal or extemal frequency standard
Character program data (any one of INT, EXT10DIR, EXT? IND,

EXTI0IND or INTT COUT:
None

None

FETD OINT

ESTD EXTI0IND

Prepares message containing information on frequency standast selection in
the format;

:FSTD <chars

FFSTD EXTI0IND

5-30
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BLANK

DCata type :
Aliowed suffices :
Default suifix

Examples:
BLANK?
Examples:
CONTRAST
Data type :
Allowed sufices :
Default suffix
Exampies:
CONTRAST?
Example:
ELAPSED
RESET
Cata type
Allowed suffices :
Default suffix :
Exampie:
ELAPSED?
Example:
OPER?
Exampie:

Biank or unblank display parameters: Carrier Freguency, RF Level.
Modulation Depth and Deviations, and Modulation Frequescy

None
None
MNone

BLANK : 0N
BLANK : QFF

Prepares message containing information on the display bianking setting in
the following format:

BLANK <state>

where:  <stae> is program smemomic indicating whether the blanking is
ON or OFF

BLANK : OFF

Sets the LCD contrast, over a scale of ( 10 235

Decimal Nameric Program Data
none

none
CONTRAST 120

Prepares message containing information on LCD contrast setting in the
following format:

{CONTRAST <>

{CONTRAST 78

2

wo

EE

Reset elapsed operating hours to zero i g e

Nope - Ll E

None ro.

N o
None

ZLAPSEDIRESET

Prepares message containing information on elapsed operating hours since
last reset, Fractional part is in 15 minute mervals (025, 0.50, 0.75). Format
is as follows:

<nrds>

454 .50

Prepares nssage containing informatdon on togal operating houss. Fractional
part is in 15 minute intervals (0.25, 0.50, 0.75), Format is as follows:

<nrl>

1453.00

46882-373
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KLOCK

KUNLOCK

POWUP
‘MODE

‘MEM

POwWuUPR?

ATTEN
LOCK
UNEOCK

ATTEN?

IMPEDANCE

Data type :
Aliowed suffices -
Default suffix

Data type :
Altowed suffices :

Default suffix :

Data type :
Allowed suffices :
Default suffix

Data type :
Aflowed suffices ;
Default suffix ;

Exampies:;

Example:

Data type :
Aliowed suffices :
Default suffix :

Example:

Exampie:

Data type :
Aliowed suffices :

Default suHix :

Exampie:

Disables keyboard entry except RPP Reset and Go to Local

None
Noene
None

Enables keyboard entry

None
None
None

fnot used alone)
Select the power up mode. The tstrument can power up in either the factory
preset mode or from a selected memory

Character program data (FACTORY or MEMORY)
None
None

Set the memory location for a MEmOory power up

Decimal Numeric Program Data
None
Nong

POWUP : MODE MEMORY
POWUER :MEM 172

Prepares message contaiming information on the instrument power up
selection in the following format:

:POWUP: MODE MEMORY; MEM 135

Inot used alone]
Lock the attenuators

Unlock the attenvators
None

None

None

ATTEN: LOCK

Prepares message conteining information on whether the attenaztors are
locked or unlocked in the following format:

ATTEN: <statugs
where  <stains> is a program mmemonic mndicating whether the atienuators
are locked or unlocked

s ATTEN: LOCK

Set 50 Q or 75 £) adapter mode

Character program data (Z50R or ZI5R)
None
None

IMPEDANCE Z75R

DEAATE MESEr A s



IMPEDANCE? Prepares message containing information on which adapter mode is selected
in the following format:

IMPEDANCE <char>

Example:  : IMPEDANCE 2758

REMOTE
OPERATION
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Status byte

5-34

The Service Request Enable Register determines which of the bits ¢
register may be set by *SRE or read by *SRE? If the bitwise
Enable Register is non-zero the Flag Master Summary Status
Byte value read by *STB? holds <mss>. However bit 6 of th
the Request For Service bit used to determine which device
cleared by a Seria} Poil.

an generate an SRQ. Thisg
~AND of the Status Byte and the
(<mss>} is True. Bit 6 of the Staius
¢ Status Byte when Serial Polled is
on the Bus has asserted SRQ, and is

The IEEE 4882 Standard defines bit 4 g Message Available
Output Buffer, indicating whethey any part of a Response Me
the Event Summary Bit {<esh>), the Summary Message from

With this instrument, bit 7 ig a Queue Summaly for the Error

summaries for the Instrument Status, Coupling Status and §
unused,

{<mav>), the Queue Summary for the
ssages is available to be read. Bit5is
the Standard Event Stanys Register.

Queune. Bits 1,2, and 3 are Status
ardware Status Registers. Bit Qs .

46882-373 "
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DLALUS Udla SUTUCIUNG — regisiern mouet

Below is 4 generalized model of the Register Set which funnels the monitored data into a single
summary hit to set the appropriate bit in the Statas Byte.

Device Status continucusly monitored by Condition Register

A t 1 19

Condition
Register

Transition
Fitter #

Event
Register

Event
Enable
Register

Summary Message _ co072
Notes The Device Status is continuously monitored hy the Condition Register. H a Query toreada
' Condition Register is provided, the Response represents the Status of the instrument at the
moment the Response is generated. A Condition Register cannot be written to.

The Transition Filter determines which transition of the Condition Register data bits will set
the corresponding bit in the Event Register. Either positive-going, negative-going or both
transitions can set bits in an Event Register. But with this instrument the Transition Filters
are pre-set as either Positive or Negative, as described in the following pages.

The bits in an Event Register are "latched". Once set they remain set, regardless of
subsequent changes in the associated condition bit until the Event Register is cleared by being
read or by the *CLS common command. Once cleared, an Event Register bit will only be set
again if the appropriate change in the Condition bit occurs.

The Event Enable Register may be both written to and read from. It is bitwise AND-ed with
the Event Register and if the result is non-zero the Summary Message is true, otherwise the
Summary Message is false. Enable Registers are not affected by *CLS but are however clear

at power-on.

REMOTE
OPERATION
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Standard event registers

This register is defined by YEEE 488.2 and each bit has the meaning shown below;

Condition
Register d; dg ds d, d, d, d; do
Register o '
Read/Write
Commands
Transition
Filter #
Status
Registea_'
*ESR?
— & |
- “ &}
OR |« - &
- & ‘E
- 1 & |
« ' &
" Enable
Register 4 A 4 X h A 4 4
*ESE '
*ESE?
<esh> # Positive transition sets status. Cooee
<pon> power on
<uUrgs user request - not implemented in this product
<cme> command error
<gxe> execution error
<dde> device-dependent error
<qye> query error
<tqes request control — not implemented in this product
<OpC> Operation complete - set in response to the *OPC command for
synchronization.
<esh> standard event register summary bit
5-36 46882-373
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Hardware event registers

This is a device-dependent register and the bits have meanings as shown in the list at the bottom of

the page.
Condition + + + + + +
Register
HCR?
Transition
Register Filter #
Head/Write
Commands
Status
Register
HSR?
Eg;gﬁfﬂ 4 A A A A A 16 =
HSE ' = é
HSE? TTATT]
o
(]
<hsb> # Positive transition sets status. cooes
dy  reverse power protection tripped dg filter unteveled
d4 fractionai-n loop low - dg output unleveled
ds  fractionai-n loop high _ dyg high power amplifier failed
d3  external standard missing dq¢ ALC too high
dga  external standard frequency too low dqo  ALC too low
dg  externai standard frequency too high dyg DSP not responding
dg VCXO loop low dy4 RF level uncaiibrated
d7  VCXO loop high dys notused

<hsb> hardware event register summary bit

46882-373 ' 5-37




Coupling event registers

This is a device-dependent register and the bits have meanings as shown in the list at the bottom of
the page.

Condition
Register

CCR?

Transition
Filter #

Register
Read/Write
Commands

Status
Register

CSR?

gggii);fern A A A A 4
CSE
CSE?
<cshx # Positive transition sets status. 1828

dp RF level restricted by requested AM depth
dy not used
do not used
dg AM2 depth restricted by requested AM1 depth
dg FM2 deviation restricted by requested FM1 deviation
dg DM2 deviation restricted by requested ®M1 deviation
dg not used

d7-dqg not used

<csb> coupling event register summary bit

5-38
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instrument event registers

This is a device-dependent register and the bits have meanings as shown in the list at the bottom of

the page.
Condition
Register
SCR?
Transition
) Filter #
Register
Read/Write
Commands
Status
Register
SSR?

)
<X

s

'Enable
Register 4 A
SSE
SSE?
<ssh>
Condition (SCR?)
dg sweep in progress
dy not used
do selfcal in progress
dg DC FM null in progress
dg AUTO SINAD in progress
ds this bit is always zero
dg—dq5 not used

Ggags

# Negative transition sets status.

Event Status (SSR?)

end of sweep

not used

selfcal completed

DC FM null completed
AUTO SINAD compleied
new SINAD reading ready

instrument event register summary bit

45882-373
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Queue flag details

Input from alf
Error Conditions
Status Byte & Enable Register non-zero
From Standard Event Registers

. Response Message

Device Dependant Errors

<erb> | <mss> | <esb> | <mav> <hsb <csbh> | <gsh -

e ke T T e

d, dy ds d, d, d, d, dy
Status Byte Register

v
Data from Outout Queue Goo7s

The <mav> status bit is set when one or more bytes are available to be read from the Output
Queue.

The <erb> status bit is set when one or TROTE crrors are present in the Brror Queue. The ERROR?
query will place a nri and string response message in the Qutput Quene representing the error at
the head of the queue. If the queue is empty this message will be &, "No error”.

5-40
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Status byte when read by *STB?

Register Status Byte Register
Read d, de ds d, ds d, d, dy
Command. .

\

*STB?

F 3
e

1

OR

A
Ro

*SRE
*SRE?

Register
Read/Write
Commands

# Bit 6 in this register ignores data sent by *SRE and always returns 0 in response to
*SRE?

<rgs>, <esh> and <mav> are defined in IEEE 488.2

<erb>  is a device defined queue summary bit indicating that the error queue is
non-empty.

<mss> is true when (Status Byte) AND (Enable register) > 0.

<esb> is the standard event register summary bit.

<mav> is ‘message available’ indicating that the output queue is nornrempty.

<hsb> is ‘hardware status’ summary bit

<csb> is ‘coupling status’ summary bit

<ssb> is ‘instrument status’ summary bit

o
o
ok
rh

5

: Note | The Status Byte Register is Not cleared by the *STB? query.

BUUULBLBULULLGULULLULGUOULDULLLULUULLBLBUYBRE
-
B
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Status byte when read by serial poll

Status Byte Register

d, dg ds d, d,
<erb> | <mMss> | <esb> | <mav>
T
v
Service
Request
A
*SRE
*SRE? &7 Ee ©s
e ———
4 d, ds ds
Register . .
; rvi 1 | e
Read/Write Service Request Enable Register#
Commands

# Bit 6 in this register ignores data sent by *SRE and always returns 0 in response o

*SRE?

<erb> is a device defined qgueue summary bit indicating that the error queue is

non-empty.

<rgs> is set by a request for service and is cleared by the poll.

<esb> is the standard event register summary bit.

<mav> is ‘message available’ indicating that the output queue is norrempty.

<hsb> is ‘hardware status’ summary bit
<csb> is ‘coupling status’ summary bit
<ssb> s ‘instrument status’ summary bit

<rgs>, <esb> and <mav> are defined in IFEE 488.2

Lo

N

<rqs> (request for service) will produce an SRQ at the controller. 1t is set by a change to
either the Status Byte or the Service Enable Register that results in a New Reason for
Service. ltis cleared when <mss> goes FALSE (i.e. no reason for service) or by Serial

Poll.
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Summary of status reporting commands and gueries

*CLS
*ESE<nri>
*ESE?
*ESR?
*SRE<nrf>
*SRE?
*3718?
CLR?
CSE<nri>
CSE?
CSR?
HCR?
HSE<nrf>
HSE?
HSR?
SCR?
SSE<nri>
SSE?
SSR?
<nrf>

Clears Status Registers and the Error Queue
Writes to Standard Bvent Enable Register
Reads from Standard Event Enable Register
Reads from Standard Event Status Register
Writes to Service Request Enable Register
Reads from Service Request Enable Register
Reads from Status Byte Register

Reads from Coupling Condition Register
Writes to Coupling Status Enable Register
Reads from Coupling Status Enable Register
Reads from Coupling Status Register

Reads from Hardware Condition Register
Writes to Hardware Status Enable Register
Reads from Hardware Status Enable Register
Reads from Hardware Siatus Register

Reads from Instrument Condition Register
Writes 10 Instrument State Enable Register
Reads from Instrument State Enable Register
Reads from Instrument State Status Register

Decimal Numeric Program Data

All of the above queries respond with a or} numeric format.
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introduction

The 2023A. 20238 and 2025 Signal Generators cover the wide range of frequencies from 9 kHz to

1.2 GHz (2023A), to 2.05 GHz (2023B) and to 2.51 GHz (2025). Output levels range from
—140 dBm to +13 dBm (with Option 3 fitted +25 dBm). A block schematic for the instrumment is
shown in Fig. 6-1.

Moduiation

The carrier frequency can be frequency, phase or amplitude modulated from internal or external
sources. The internal source can be the sum of two signals and used in combination with an.
external source connecied to the front panel EXT MOD INPUT connector. In addition to analogue
FM, 2-level and 4-level FSK signals are available, using rear panel Jogic inputs.

Frequency generation

Display

Control

A voltage controlled oscillator (VCO) covering the frequency range 400 to 533 MHz is phase
locked to a 10 MHz temperature compensated crystal oscillator using a fractional-N synthesizer
system. Additional frequency coverage is achieved by means of frequency division or -
multiplication.. Low frequencies are generated by a beat frequency oscillator (BFO) system.

The display is a high definition dot matrix liquid crystal panel with backlighting to cater for
vartations in ambient light conditions. The display contrast can be adjusted.

The instrument uses function keys for setting the main parameters of a generated signal in
conjunction with an extensive set of utility menus. Internal control of the instrument is achieved by
a microprocessor which receives data from the various controls and sends instructions via an
internal 8-bit data bus to the signal processing circuits.

The instruments can also be controlled by the built-in General Purpose Interface Bus (GPIB} or the
“RS-232 interface. The interfaces enable the instrument to be used both as a manually operated
bench mounted instrement and as part of a fuily automated test system.
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Introduction

The test procedures in this chapter enable you to verify that the electrical performance of the signal
generator complies with the Specification given in the Data Sheet (following Chapter 1), For
convenience, the test equipment and specification for each test are summarized before the test
procedure.

Apart from the UUT, (Unit Under Test), no specific set-up procedures will be included for the test
equipment unless the measurement is dependent on specific instrument settings or special
measurement techniques.

Test precautions

To ensure minimum errors and uncertainties when making measurements, it is important to observe
the following precautions:

(1) Always use recently calibrated test equipment, with any correction figures taken into account,
so as to establish a known traceable limit of performance uncertainty. This uncertainty must
be allowed for in determining the accuracy of measurements.

(2) A common external frequency standard, with an accuracy of +1 part in 10° should be used for
any frequency-controlled test equipment.

(3) Use the shortest possible connecting leads.

(4) Some areas of the specification which are labeled ‘typical’, rather than having clearly defined
limits, are not tested.
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Recommended test equipment

The test equipment recommended for acceptance testing is shown below. Alternative equipment
may be used provided it complies with the stated minimum specification.

.

Recommended test equipment

Description Minimum specification Example
Power meter +0.1 dB from 9 kHz to 2.51 GHz iFRT 6960B with
6912 and 6832
sensors #
Measuring receiver | 0 dBmtio—127 dBm; 2.5 MHz to 2.51 GHz. HP 8902A with
Capable of measuring residual FM <2 Hz and SSB Option 037 * and
phase noise <124 dBc/Hz at 20 kHz offset from a 11722A sensor
1 GHz carrier and 11793A down
) converier ##
Signal gensrator +8 dBm from 32,5 MMz to 2.54 GHz IFRT 2041
Frequency counter | 10 Hzto 2.51 GHz EIP 5358 or
IFRT 2440
Audio analyzer Capable of measuring THD of 0.01% from 100 Hz Rhode & Schwarz
to 20 kHz UPA3
Spectrum analyzer | DCto 7.53 GHz, 3 Hz resoiution bandwidth Anritsu MS2602A
or IFRt 2388
Moduiation meter AM, FM and ®M 50 kHz o 2,32 GHz, accuracy IFRT 2305 plus
© +19% at 1 kHz modulation frequency. distortion option **
Function generator | DC to 100 kHz sine, 0.6 dB flatness, 100 kHz HP 33258

Digitat voltmeter

50 2 load
(termination)}

2 turn loop
Oscilloscope

square wave
DO voltage measurement
1 W, 50 Q nominal impedance, DC 1o 2.51 GHz

25 mm digmeter
100 MHz bandwidth

Solartron 7150+

Lucas Weinschel
M1404N

Tekironix TAS 485 |

TIFR Ltd was previously known as Marconi Instruments Ltd

# The 6932 sensor is only required when testing instruments fitted with Option 3 ¢high power).

* Option 037 is necessary to measure SSB phase noise.

## Tf the receiver and down converter are not available, an alternative procedare to ensure
attenuator pad accuracy using a power meter is given.

% The distortion option of the 2305 Modulation Meter allows modulation distortion tests to be
carried out with greater ease. If a 2305 with the distortion option is not availabie, the audio
analyzer may be connected to the modulation meter LF output and set to measure distortion.
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TEST PROCEDURES

At the end of this chapter are a set of results tables (Tables 7-1 onwards) which give all the test

poinis foreach of the tests, These tables should be photocopied and used to record the results of
all the measurements taken. :

Tests for the options, where necessary, are included with the tests for the standard instrument, with
the exception of the following:

Option 3 (high power option) which has a dedicated section (page 7-29) for RF level
accuracy and carrier harmonics,

Option 7 {fast pulse modulation) whose tests are included in Annex A.
Option 11 (fast pulse and high power) whose tests are included in Annex B.
Option 12 (SINAD option) which has a dedicated section {page 7-32) for
measurement accuracy and sensitivity,
instrument defauit settings
Each test procedure relies on the UUT starting with its factory default settings. To avoid switching
the instrument off and back on, reset the UUT by selecting: '
' [RCL] 998 [ENTER]
Carry this out before each test.

RF output
Specification
Level range: -140 dBm to +13 dBm
Accuracy: Over the temperafure range of 17°C to 27°C:
<1.2 GHz <2.05 GHz <2.51 GHz
(2023B/5) (2025 only}
>-127 dBm F0.8dB +1.4 d8 +1.6 dB
>-100 dBm +0.8 dB +1.2 dB *1.6dB
Temperature coefficient:
10.02 dB/°C #0.03dBPC £0.03 dB/C
Output impedance: 50 ohms

VBWR for output levels less than —5 dBm
<1.3:1t0 1.2 Gz
<1.5:1 t0 2.51 GHz (2023B/5)

VEWR for output levels greater than -5 dBm

<1.5:1
Test equipment
Description Minimum specification Example

Power meter 0.1 dB from 8 kHz to 2.51 GHz IFR 69608 and
86912

Measuring 0 dBm to -127 dBm; 2.5 MHz to 2.55 GHz HP 8902A with

receiver 11722A sensor
and 11793A
down converter

Signal generator +8 dBm from 32.5 MHz o0 2.55 GHz [FR 2041
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RF level frequency response  (not Option 3, refer to ‘“Test procedure for

instruments fitted with Option 3’ on page 7-29)

Test procedure

69560B
UuT RF power meter
a7 ‘] (gwggg)
H aocpa
L ) RF OUTPUT o p O--oooo
. ]
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6912
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Fig. 7-1 RF output test set-up

Perform AUTO ZERQ and AUTO CAL on the power meter.

Connect the test equipment as shown in Fig. 7-1.

On the UUT set:
[CARR FREQ;} 30 [kHz]
[RFLEVEL] 0 [dB}

L2380

Record the output level measured by the power meter against each of the carrier frequencies

shown in Table 7-1, checking that the results are within specification.
Set the UUT RF level to +7 dBm and repeat (4) using Table 7-2.
Set the UUT RF level to +13 dBm and repeat {4) using Table 7-3.

(not Option 3, refer to Test procedure for instruments fitted with
Option 3’ on page 7-29)

Perform AUTO ZERO and AUTO CAL on the power meter,

Connect the test equipment as shown in Fig, 7-1.

On the UUT set:
[CARR FREQ] 2.5 [MHz]
(RF LEVEL] : -4 [dB]
Record the output level measured by the power meter against each of the steps shown in

Table 7-4, checking that the resuits are within specification,

Set the UUT carrier frequency to 500 MHz and repeat (4) using Table 7-5.
Set the UUT carrier frequency to 2050 MHz and repeat (4) using Table 7-6.
Set the UUT carrier frequency to 25 10 MHz and repeat (4) using Table 7-7.

-

d (1)
ol (2)
- 3)
)

~ @
- (5)
- (6)
o

-2 ALC linearity
.

e

4 Test procedure
-9 )
- 2)
- (3)
e IeN
e
o (5)
- (6)
o (7)
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Attenuator accuracy (not required for instruments with Option 1) C
The following sest will confirm that the attenuator performs to the published performance o
specification. In the event of the receiver/down-converter not being available, an alternative -
method to functionally test the individual pads is also suggested. (See ‘Alternative attenuator A
functional test’} -

I
Test procedure v
-
Signai generator
UUT f [ i i v
o o é gm‘: ER N by
L 2 ; RF OUTPU? © i [ i EIEDD E KL) C‘\j}_.__
- RF OUTPUT |
LO
Down converier
Frequency offset Sensor
mode connection !
Y
Measuring
receiver

R i

oty
Fig. 7-2 RF output test set-up

{1) Connect the test equipment as shown in Fig. 7-2.

{(2) Onthe UUT set:

[CARR FREQ] 2.6 [MHz]
[RF LEVEL] 0 [dB]
[SET A}

[RF LEVEL] (to select [Levi Step}]) 11 [éB]
IRF LEVEL]

¢3y Tune the receiver to 2.6 MHz and record the output level measured in Table 7-8, checking
that the result is within specification.

(4) Set the UUT RF level to -4.1 dBm. Measure the received level and record the result in
Table 7-8, checking that the result is within specification.

(5) Decrement the UUT, using the [x10 & key, in 11 dB steps down to an RF level of
~103.1 dBm measuring the received level at each step shown in Table 7-8, checking that the
resuits are within specification. '

(6) Set the UUT to carrier frequency 540 MHz and repeat (2) to (5) using Table 7-9.
{7y Set the UUT to carrier frequency 1140 MHz and repeat (2) to (5} using Table 7-10.

Note that the following test frequencies are for 2023B and 2025 only. The down converter
will automatically be enabled when testing frequencies above 1300 MHz.

(8) Set the local oscillator to +8 dBm at a carrier frequency of 62 MHz less than the test
frequency (i.e. 1678 MHz).

(9} On the receiver, enter the local oscillator frequency followed by the test frequency.
(10) Set the UUT to carrier frequency 1740 MHz and repeat (2) to (5) using Table 7-11.

(11) Set the UUT to carrier frequency 2050 MHz (2023B) or 2510 MHz (2025) and repeat (2) to
(5) using Table 7-12.
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Alternative attenuator functional test (not required for instruments with

Option 1)

(1) Connect the test equipment as shown in Fig. 7-1.
(2)  Perform AUTO ZERO and AUTO CAL on the power meter.

(3) Onthe UUT set:

[CARR FREQ] 16 [MHz}
RF LEVEL] : 13 {dB}*

*For units fitted with Option 3, high power option, select 7 [dB]

[MENU]

70 {ENTER]

The UUT will enter the Latch Access diagnostic menu.
(4}  Use the [+10 2] and [x10 $]keys fo select RF Board Shift-Reg 1.
(5) Press [NEXT] and [NEXT] again to select Data (bin) :
{(6) Use the [+10 €] and [x10 ] to move the cursor left and right.

(7) Set areference on the power meter such that 0 dB is indicated.

(8) On the UUT, move the cursor to the MSB and press 0 (01111111
This will enable the first 33 dB pad.

(9) Record the relative level measured on the power meter in Table 7-13.

Note that this is a nominal value as no software correction figures are appiied to the
attenuator when performing this test.

(10) On the UUT, press 1 to disable the first 33 dB pad.
(11) Repeat (6) to (10) for the next four MSBs; the 22 dB, 33 dR, 11 dB and 33 dB pads

respectively.

Carrier frequency accuracy

This check provides a conventional method of checking the signal generator frequency locking

circuitry. It will confirm correct operation of phase locked loops and dividers.

determined by the instrument’s internal reference standard.

Specification

Frequency range:

Resolution:

Accuracy.

Phase incrementing:

9 kHz to 1.2 GHz (2023A).
9 kHz to 2.05 GHz (2023B).
9 kHz to 2.51 GHz {2025).

1Hz,
Fqual io the frequency standard accuracy.

The cartier phase can be advanced or retardad in steps as iow as
0.09° using the rotary controt.

Overall accuracy is

Test equipment
Description Minimum specification Example
Frequency g kiz to 2.51 GHz IFR 2440 or EIP
counter _ 535B
50 Q load 1 W, 50  nominal impedance, DC 1o 2.51 GHz Lucas Weinschel
{termination) M1404N

i
=2
<
b=
.
LLi
O
| <
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Test procedure

2440
uuT Microwave counter

RF OUTPUT (Jg |

AINPUT

. ]

50 2 load

1
@)

3)

4)

3)

Caara
Fig. 7-3 Carrier frequency accuracy test set-up

Connect the test equipment as shown in Fig. 7-3.

Connect the internal frequency standard from the UUT to the external standard input on the
counter.

On the UUT set: '
{CARR FREQ] 9 [kHz]
{RF LEVEL} 0 {dB]

Record the frequency measured by the counter meter against each of the carrier frequencies
shown in Table 7-14. (As the two instruments’ frequencies are locked together, the limit is
11 digit on the counter display.)

At 1200 MHz disconnect the UUT internal frequency standard from the counter and instead
apply the external reference. Check the result against the limits,

If the instrument is fitted with Option 4, (high stability frequency standard), use the second
1200 MHz test limits, )

The test limits quoted are for guidance and assume that the internal frequency standard has
recently been adjusted. Aging and stability have to be considered when establishing the real
test limits (see ‘Specification’ the Data Sheet {following Chapter 1).

Spectral purity

Specification

Harmonics; Typically better than —30 dBc for RF leveis up to +7 dBm
Typically better than —25 dBc for RF levels up to +13 dBm

Non-harmonics: Better than ~70 dBc for carrier freauencies upto 1 GHz
Hetter than —84 dBc for carrier frequencies above 1 GHz -
Better than —80 ¢Bc for carrier frequencies above 2.GHz

Residual FM: Less than 4.5 Hz RMS in a 300 kz to 3.4 kHz bandwidth at a carrier
frequency of 1 Griz

SSB phase noise: Better than —124 dBe/Hz at 20 kHz offset from a 470 Mz carrier,
typically —121 dBo/Hz at 20 kHz offset from a 1 GHz carrier

RF leakage: Less than 0.5 uV at the carrier frequency into a two-turn 25 mm loop

25 mm away from the surtace of the signai generator

-10
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Test equipment

Description Minimum specification Example
Spectrum DG to 7.6 GHz frequency coverage Anritsy MS2602A
analyzer - or |FR 2386
Measuring 0 dBm to —127 dBm; 2.5 MHz to 2.51 GHz. HP 8902A with
receiver Capable of measuring residual EM <2 Hz and S8B Option 037
phase noise <-124 dBo/Hz at 20 kHz offset from a
1 GiHz carrier
Signail generator +8 dBm from 32.5 MHz to 2.54 GHz IFR 2041
50 Q load 1 W, 50 Q nominal impadance, DC to 2,81 GHz Lucas Weinschel
. M1404N
iy 2 turn joop 25 mm diameter
Harmonics

5 F o8 ¥

Test procedure

Spectrum analyzer

4 F & ¥ & F A ¥

v B4 ¥

[
i

i

" RF QUTPUT AF INPUT

L b sk & B & ¥ R P

Hor kv 4ot

b

&

(1) Press CAL on the spectrum analyzer.
(2) Connect the test equipment as shown in Fig. 7-4.

(3) On the GUT set:
[CARR FREQ]
{RF LEVEL!

10 [kHz]
-4 {dB1

ke bor %o

¥

i

(5) Setthe UUTRF level to 0 éBm and repeat (4) using Table 7-16.
(6) Setthe UUTRF level to +7 dBm and repeat (4) using Table 7-17.

sk

Py hw wor L k¥ oe¥ Lk

)

LF BV OLF

C2563

Fig. 7-4 Carrier harmonics and non-harmonics test set-up

(4) Measure the level of the second and third harmonics on the spectrum analyzer at each of the
carrier frequencies shown in Table 7.15, checking that the results are within specification.
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Non-harmonics

Test procedure

(L
)
3)

4)

Press CAL on the spectrum analyzer,
Connect the test equiprment as shown in Fig, 7-4.
On the UUT set:
[CARR FREQ] 1201 [MHz]
IRF LEVEL] 0 [dB]
Measure the level of the non-harmonics on the spectrumn analyzer at each of the carrier

frequencies shown in Table 7-18, checking that the results are within specification.

Residual FM

Test procedure

UuT

Measuring

i 2] receiver
inp QUTPUT RF INPUT

(D
3

@

)

C2364

Fig. 7-5 Residual FM test set-up

Connect the test equipment as shown in Fig. 7-3.

On the UUT set;
[CARR FREQ] 1 [GHz]
IRFLEVEL] ~ 0[dB]

On the measuring receiver, select FM, 300 Hz high-pass filter, 3.4 kHz low-pass filter and
enable averaging.

Measure the residual FM, checking that the result is within the specification shown in
Table 7-19,
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$SB phase noise

- Test procedure

OO0

P—

RF OUTPUT RF OUTPU

RF Measuring 1 Lo

receiver

(1
@)

(3

4

(3

(6)

M
(8

&)

Fig. 7-6 SSRB phase noise test set-up

Connect the test equipment as shown in Fig. 7-6.

On the UUT set:
[CARR FREQ] 470 [MHz]
[RF I.EVEL] 0 [dB]

On the measuring receiver:
Tune the receiver to 470 MHz.,
Select 24.0 SPCL 1o enter selective power measurement mode.
Select 23.1 SPCL to set the LO to external.

Set the signal generator to a carrier frequency of 470.455 MHz, RF level 0 dBm.

On the measuring receiver:
Select 24.5 SPCL to establish the IF reference value (in volts).
Select 24.6 SPCL to set the reference to 0 dBm.

C2388

Fine tune the signal generator frequency until a maximum vaiue is displayed on the measuring

receiver, _
Offset the signal generator by 20 kHz.

On the measuring receiver: :
Select 24.7 SPCL to normalize the measurement for a | Hz bandwidth,

Measure the level on the receiver (the SSB phase noise in a 1 Hz bandwidth), checking that

the result is within the specification shown in Table 7-20.
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ACCEPTANCE TESTING

RF leakage

Test procedure

Spectrum analyzer

B el
o IO|E ~ 0
S ok
000 O 0 oo @
O oo On O
- L. OO0 onon)l gon
0% ot
S \225 mm } RF INPUT
Terminate
with 3
50 Q load @

Two turn loop
25 mrm diameter

N
@)
(3)

(4)

&)

(6)
N

8

®

C2366

Fig. 7-7 RF leakage test set-up .

Press PRESET then CAL on the spectrum analyzer.

Connect the test equipment as shown in Fig. 7-7.

On the UUT set:
[CARR FREQ] 469.03 [MHz]
[RF LEVEL] ~30 [dB]

On the spectrum analyzer select
REF FREQ 469.03 MHz
SPAN/DIV 10 Hz
PEAK FIND

MKR 1 SETS REF FREQ

Disconnect the cable from the UUT RF output socket and piacé 4 25 1mum two-turn loop on the
end of the cable.

Connect a 53O sealed load to the UUT RF QUTPUT.

On the spectrum analyzer select:

VOLTS/MDIV
REF LEVEL 0.1 uVv
2nd FUNCT RF ATTEN U (to set 0 B input atteruation)

Hold the 2 turn loop not less than 25 mm from the UUT at various points around its case
ensuring that the worst case leakage indicated on the spectrum analyzer does not exceed that
shown in Table 7-21. '

Repeat (1) to (8) for each of the carrier frequenéiés shown in Table 7-21.
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-
- Internal FM
- Specification
Deviation range: CW range (MHz) Max. deviation (kHz)
1200 to 2510 12800
600 to 1200 6400
300 to 600 3200
150 to 300 ' 1600
7510 150 800
3751075 400
18.75 {0 37.5 200
0.008 to 18.75 100
ot Resolution: 3 digits or 1 Hz
e Bandwidth (1 dB): DC to 275 kHz (DC coupled)
10 Mz to 275 kHz (AC coupled)
i 20 Hz to 275 kHz (AC coupled with ALC)
- Aceuracy: +4% at 1 kHz modulation rate
- Carrier error: lLess than 1% of the set frequency deviation when DC coupled
T Distortion: Less than 1% at 1 kHz rate for deviations up to 20% of max. avaiiable
.- deviation. Typically 0.1% for deviations of 2% of max. avaiiable
¥ deviation and less than 3% at max. available deviation.
o External modulation input: 1V RMS for set deviation
" Modulation ALC;: . Levels the appiied extemal moduiation over the range 0.5 to 1.25'V
. RMS. '
’ FSK: Accepts logic level inputs (1 or 2) to produce an uriitered FSK
H modulated output
E Test equipment
4
Description Minimum specification Exampie
i
Moduiation meter FM accuracy +1% at 1 kHz medulation frequency IFR 2305 with
B : : distortion option
E DVM DC voitage measurement Solartron 7150+
" ’ ] 50 Q ioad 1 W, 50 {2 nominal impedance, DC to 2.51 GHz Lucas Weinschel
’ {termination) - M1404N
) ! Audio analyzer Capable of measuring THD of 0.01% from 100 Hz Rhode & Schwarz
3 to 20 kHz : UPA3
i Function ger. DC to 100 kHz sine, 0.6 dB flainess HP 33258
FM deviation and distortion
- Test procedure
T
- | | 2305
i Modulation meter
ot G = ARRE LJ g =Z
(ML i e R i i A t&. =
] i - s 77
RF OUTPUT RF INPUT W
O
o
-
£2387
Fig. 7-8 Internal modulation and modulation distortion test set-up
46882-373 7-15
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(1) Connect the test equipment as shown in Fig. 7-8,
(2)  Onthe UUT set:

[CARR FREQ] 10 [MHz]
IRF LEVEL] 0 [dB]
[MOD)] 100 fkHz]

[SOURCE ON/OFF] (to enable modulation source)}
[MOD ON/QFF] (to enable modulation)

(3)  On the modulation meter, select CAL, FM, 50 Hz = 15 kHz filter.
(4} Measure the FM accuracy and distortion at the carrier frequencies shown in Table 7-22,
checking that the results are within specification,

FM scale shape
Test procedure

(1) Connect the test equipment as shown in Fig, 7-8.
(2) Onthe UUT ser:

[CARR FREQ] 15 {MHz]
IRF LEVEL] 0{dB]
[MOD] 100 [kHz]

[SOURCE ON/OFF] (to enable modulation source)
MOD ON/OFF] (to enable modulation)

(3) Onthe modulation meter, select CAL, FM, 50 Hz = 15 kHz filter,

{4) Measure the FM accuracy at the deviations shown in Table 7-23, checking that the results are
within specification,

Carrier error
Test procedure

(13  Connect the test equipment as shown in Fig, 7-8.
(2) Onthe UUT set:

[CARR FREQ] 1200 [MHz}
[RF LEVEL] 0 [dB}
(3)  On the modulation meter select CARRIER ERROR. The FREQUENCY display will read
0.00 kHz, :
(4)- Onthe UUT set:
[MOD] 100 [kHz]

[SOURCE ON/OFF] (to enable modulation source)
{MOD ON/OFF} (to enable modulation)
[MENU] 20 [ENTER]

The UUT will enter the Modulation Mode menu
Select FM ext using INEXT]

[MENU] 30 [ENTER]
The UUT will enter the Modulation Source menu

Select Ext using INEXTY

Select 2 to select DC coupling .

[MENU] 23 [ENTER]

The UUT will select the DC FM Nulling contro],

On the modulation meter, measure the carrier frequency error displayed in the FREQUENCY
window, checking that the resuit is within the specification shown in Table 7-24.
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External FM frequency response (ALC off, DC coupled)

Test procedure

2305
Modulation meter
uur e ==}
. I il i% _ EEF oEEE EE R o
Function generator Q‘J J i e e G BEE CW
* EXT MOD Ae = =
ouTPUT INPUT GUTPUT* TRF‘NPUT ouTPE ]
Temporary
connection |
DVM L 50 0 toag Audio analyzer

INPUT

c2a6e

Fig. 7-9 External modulation and modulation distortion test set -up

30 Hz to 275 kiHz

I
2

3)

(4)
()

(6)

(7

0 Hz (DC)

Connect the test equipment as shown in Fig, 7-9.

On the UUT set:
[CARR FREQ] 15 [MHz]
[RF LEVEL] 0[dB]
[MOD] 50 [kHz]

[SOURCE ON/OFF] (to enable modulation source)
[MOD ON/OFF] (o enable modulation)
[MENU] 20 [ENTER]

The UUT will enter the Modulation Mode menu

Select FM ext using [NEXT]
[MENU] 30 {ENTER]

The UUT will enter the Modulation Source menu.

Select Ext using [NEXT]
Select 2 to select DC coupling

Set the function generator to give 1 V RMS (1 V peak for units with Option 10), 1 kHz sine

wave,

On the modulation meter, select CAL, FM, 10 Hz = 300 kHz filter.

On the modulation meter, check that the FM reading is between 47.5 kHz and 52.5 kHz, then
set a reference using the relative function.

Set the function generator to each of the frequencies shown in Table 7425, checking that the
relative readings on the modulation meter are within specification.

At those frequencies indicated in Table 7-25, set the modulation meter LF output control to
mid position and measure the AF distortion on the audio analyzer, checking that the results
are within specification.

Note | To measure the FM deviation at DC, it will be necessary to use the DC offset facility on the

function generator proceeding as follows:

ARRAD.ATAR
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. L |
{8) Set the function generator to +1.4142 V BC (+1 V DC for vnits with Option 10). -

(Temporarily connect the function generator output to the DVM and set this voitage as close '
as possible to +1.4142 V (+1 V DC for units with Option 10).) _

v
(9)  Press CARRIER ERROR on the modulation meter. |"
(10) Set the function generator to ~1.4142 V DC (-1 V DC for units with Option 10). .
(Temporarily connect the function generator output to the DVM and set this voltage as close -
as possible to ~1.4142 V (-1 V DC for units with Option 10).) .
(11) Measure the frequency indicated on the modulation meter carrier frequency window. 1.
FM 1= L]
(12} Reset the function generator to 1V RMS, 1 kHz sine wave and measure the FM deviation. L
FM2 = -
(13) Using the following formula, calculate the change in response, checking that the result is .
within the specification shown against 0 Hz in Table 7-25. ' -
‘2
M2

2010 ‘
gw{ M1 } :
]
External FM frequency response (ALC on) -
-
Test procedure -
.
(1} Connect the test equipment as shown in Fig. 7.9, i
{2) Onthe UUT set: ' -
{CARR FREQ] 15 [MHz] e
[RF LEVEL] 0 [dB] o’
IMOD] 10 [kHz] oy
[SOURCE ON/OFF] (to enable modulation source) e
[MOD ON/OFF) (to enable modulation) _ : -
[MENU] 20 [ENTER] oy
The UUT will enter the Modulation Mode memu. ' -

Select FM ext using [NEXT]
(MENU] 30 [ENTER]

The UUT will enter the Modulation Source menu.

Select Ext using [NEXT] [
Select 7 to select ALC

(3) Set the function generator to give 0.75 V RMS

(0.75 V peak for units with Option 10), 1 kHz
sine wave, :

(4} On the modulation meter, select CAL, FM, 10 Hz = 300 kilz filter,

(5)  Onthe modulation meter, check that the FM reading is between 9.5 kHz and 10.5 kHz, then
set a reference using the refative function.

{(6) Set the function generator to each of the frequencies shown in Table 7-26, checking that the
relative readings on the modulation meter are within specification.

(7)  Set the function generator to 1.25 V RM
(4) to (6) using Table 7-27, also measuri
frequencies indicated.

DO n OO nan s G g
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7-18
ACCEPTANCE TESTING



b bbb i vl

i

Phase modulation

Specification
Range: i 0 1o 10 radians
Resolution: . 3 digits or 0.01 radians
Bandwidth (3 dB): 100 Mz to 10 kHz
Accuracy: +4% at 1 kHz modulation rate
Distortion: Less than 3% at 10 radians at 1 kHz modulation rate

Test equipment

Description Minimum specification Example
Modulation meter ®M and FM accuracy 2% at 1 kiHz modulation IFR 2305 with
frequency distortion option

Phase modulation
Test procedure

(1) Connect the test equipment as shown in Fig. 7-8.
(2) Onthe UUT set:

[CARR FREQ] 10.5 [MHz]
[RELEVEL} 0 [dB]
IMENU] 20 [ENTER]

The UUT will enter the Modulation Mode menu.

Select ®M inr using [NEXT]

[MOD] 10 [rad]
[SOURCE ON/OFF] (to enable modulation source)
IMOD ON/OFF} (to enable modulation)

(3) On the modulation meter, select CAL, ®M.

(4) Measure the ©®M accuracy and distortion, checking that the results are within the specification
shown in Table 7-28.

Phase modulation flatness
Test procedure

LWWEMQE&WJ For this test, the phase modulation figures are calculated from readings taken with the
modulation meter set to FM, No allowances need to be made for the modulation source
frequency accuracy since it is derived from the reference oscilfator in the UUT,

{1) Connect the test equipment as shown in Fig. 7-8.

TESTING

-
3]
&
=
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i
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Q
<
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{2)  On the UUT set:

‘,\ 0o %‘ .

[CARR FREQ] 15 [MHz]
[RF LEVEL] 0 [dB]
[MENU] 20 [ENTER]

k-]

The UUT will enter the Modulation Mode menu

Select ©M i using INEX'T] -

iMOD? 10 [rad]
[SOURCE ON/OFF! {to enable moduiation source)}
[MOD ON/OFF] (to enable modulation}

(3) On the modulation meter, select CAL, FM, 50 Hz = 15 kHz LF filter.

(4) Measure the deviation on the modulation meter and calculate the phase rmodulation using the
formula:

o

FM dev (Hz)
mod freq (Hz)

(5} Onthe UUT set [MOD SOURCE] to each of the frequencies shown in Table 7-29, measure

the deviation on the modulation meter and calculate the phase modulation for each step using
the formula in (4).

(6) Using the figure recorded in (4) as a reference, calcuiate the change in response at each
modulation frequency using the formula:

{

20 iogm{ F.lgure recorded '1n {3)
| Figure recorded in (4)

Check that the results are within the specifications shown in Table 7-29.

Amplitude modulation

Specification

Range: 010 89.9%

Resoiution: 0.1%

Carrier frequency range: <500 MHz usable to 1.5 GHz.

Bandwidth (1 dB): DC to 30 kkz (DC coupled)
10 Hz to 80 kHz (AC coupled)
20 Hz to 30 kHz (AC coupled with ALC)

Accuracy: +5% of set depth at 1 kHz modutation rate

Distortion: For modulation depths up to 80%, less than 2.5% at 1 khiz rate,
for modulation depths up to 30% less than 1 5% at 1 kHz rate.

BM on AM: Typically 0.1 radians at 30% depth at 470 Mz
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Test equipment

Description Minimum specification Example

Modulation meter AM accuracy 1% at 1 kHz modulation frequency IFR 2305 with
distortion option

DvM DC voltage measurement Solartron 7150+

50 Q load 1 W, 50 Q nomiral impedance, DC to 2.51 GHz Lucas Weinschel

(termination) M1404N

Audio analyzer Capable of measuring THD of 0.01% from 100 Hz [ Rhode &

to 20 kMz Schwarz UPA3
Function DC to 30 kHz sine, 0.6 dB flainess HP 33258
generator

AM depth and distortion

Test procedure

(1} Connect the test equipment as shown in Fig. 7-8.
(2} Onthe UUT set:

[CARR FREQ] 1.5 [MHz]
[RF LEVEL] -4 {dB} a?_f
[MENU] 20 [ENTER]

The UUT will enter the Modulation Mode menu

Select AM int

[MOD? 30 [%]
[SOURCE ON/OFF] (1o enable modulation source)
[MOD ON/OFF] (to enable modulation)

(3) Onthe modulation meter, select CAL, AM, 300 Hz = 3.4 kHz LF filter,

(4) Measure the AM accuracy and distortion at the frequencies shown in Table 7-30, checking
that the results are within specification

(5) Setthe UUT to [MOD] 80% and repeat (4). .
(6) Setthe UUT to {RF LEVEL] 0 dBm and repeat (2) to (5) using Table 7-31.
(7y  Setthe UUT to [RF LEVEL] +7 dBm and repeat (2) to (5) using Table 7-32.

AM scale shape.

Test procedure

(1y Connect the test equipment as shown in Fig. 7-8.
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(2) Onthe UUT set:

[CARR FREQ] 100 [MHz]
{RF LEVEL} G [dB]
[MEW} 20 [ENTER]

The UUT will enter the Modulation Mode menu

Select AM int

IMOD] 11%]
[SOURCE ON/OFF] (to enable modulation source)
[MOD ON/OFF] (to enable modulation)

(3)  On the modulation meter, select CAL, AM, 300 Hz = 3.4 kHz LF filter.
(4) Measure the AM accuracy at the depths shown in Table 7-33 checking that the resuits are

within specification.

External AM frequency response (ALC off, DC coupled)

Test procedure

100 Hz to 30 kHz

(1) Connect the test équipment as shown in Fig, 7-9.
(2} Onthe UUT set:

[CARR FREQ] 400 [MHz)]
[RF LEVEL] -4 [dB]
IMENU] 20 [ENTER]

'I“hé UUT will enter the Modulation Mode menu

Select AM ext vsing [NEXT]
[MOD] 80 %]
[MENU] 30 [ENTER]

The UUT will enter the Modulation Source menu

Select Ext using [NEXT]

Select 2 to select DC coupling

[MOD}

[SOURCE ON/OFF] (to enable modulation source)
MO ON/OFF] (to enable modulation)

(3)  Set the function generator to give 1 VRMS (+1 V peak for units with Option 10}, 1 kHz sine

wave.

(4) On the modulation meter, select CAL, AM, 10 Hz = 300 kHz filter,
(5)  On the modulation meter, check that the AM reading is between 76% and 84%,

reference using the reiative function.

(6) Record the absolute reading for use in-the formula in (16).

(7)  Set the function generator to each of the frequencies shown in Table 7-34, checking that the
relative readings on the modulation meter are within specification.

(8) Set the UUT RF level to +7 dBm and repeat (3) to (7) using Table 7-35.
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69608
RF power meter
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" EXT MOD *
SENSOR
INPUT OUTPUT T INPUT

6912
50 2 load Power sernsor

|

Function generator

OUTPUT ¥

Temporary !
cannection |

DVM

C2365

Fig. 7-10 0 Hz external AM and distortion test set-up

To measure the AM depth at DC, it will be necessary to use the DC offset facility on the
function generator proceeding as follows:

(6) Connect the test equipment as shown in Fig. 7-10.

(10) Set the function generator to +1.4142 V DC (+1 V DC for units with Option 10).
{Temporarily connect the function generator output to the DVM and set this voltage as close
as possible to +1.4142 V (+1 V DC for units with Option 10).)

(11) Measure the power on the power meter,

Pl =

{12) Set the function generator to ~1.4142 V DC (-1 V DC for units with Option 10). (T ‘emporarily
connect the function generator output to the DVM and set this voltage as close as possible to
-1.4142 V (-1 V DC for units with Option 10}.)

{13) Measure the power on the power meter.

P2=

{14) Subtract P2 from P1 {(=x)
(15) Calculate the modulation depth using the formula:

121062 }

AM = (%){_M T 10C

(16} Calculate the 0 Hz response relative to 1 kHz using the following formula, recording the
result in Table 7-34:

Figure recorded in (6)
Figure recorded in (15) |

20 logm{

(17} Set the UUT RF level to +7 dBm and repeat (4) to (16) using Table 7-35.

L
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Pulse modulation (not Option 7 or 11 - refer to Annex A or B)

Specification
Carrier frequency range:

RF level range:

RF jevel accuracy:

On/off ratio:

Rise and fall time:

Test equipment

32 MHz fo 2.5 GHMz, usable to 10 MHz

Maximum guaranteed output Is reduced to +8 dBrm when pulse

modulation is seiected
Maximum additiona! uncertainty is +0.5 dB

Better than 40 dB
Better than 45 dB heiow 1.2 GHz

Less than 10 us

Description

Minimum specification

Exampie

Power meter

=0.1 dB from 9 kHz 10 2.51 GHz

IFH 6960B andg
6912

Spectrum Frequency coverage 32 MHz to 2.51 GHz Anritsu MS26024
analyzer or
FR 2386 or 2383
50 Q load 1W, 50 Q2 nominal impedance, DC to 2.51 GHz Lucas Weinschel
{termination}) M1404N
Oscilloscope 100 MHz bandwidth Tektronix
TAS 465
Function DC to 10 kHz square wave HP 33258
genetrator
Puilse modulation RF level frequency response
Function generator
69608
OUTPUT UuT RF power meter
]
poon
o @ O~-mpn

(Rear panel)

Power sensor

(]

=
SENSOR

INPUT

Test procedure

Fig. 7-11 Pulse modulation jest set-up

(1) Perform AUTO ZERO and AUTO CAL on the power meter.

(2) Comnect the test equipment as shown in Fig. 7-11.

(3)  Onthe UUT set:

[CARR FREQ] 32 [MHz]
[RF LEVEL] ~7 [dB}
[MENU] 22 [ENTER]

C3684
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Th¢ UUT will enter the Pulse Modulation meny.

Select 7 {to enable Pulse Mod.)
J{MOD? then [MOD] then [MOD] again (to select Puise Mod)
[SOURCE ON/OFF] (to enable modulation source}

[MOD ON/OFF] (1o enable modulation)

Set the function generator to provide +5 V DC. The RF output will now be enabled.

Record the output level measured by the power meter against each of the carrier frequencies
shown in Table 7-36, checking that the results are within specification,

(6) Set the UUT RF level to +4 dBm and repeat (5) using Table 7-37.
Puise modulation on/off ratio
Spectrum analyzer
S TTATRET
o o mmHOHAY
Function generator o % %O [E}f]i
OUTPUT ; uuT 0 D00 0 Ooya 00 0
= =il cOomCn O
i U MDD ol G A
puLse (=L : 0 e G
His = RF  —
(Rear panel) OUTPUT RF INPUT

Fig. 7-12 Puise modulation on/off ratio test set-up

Test procedure

0

()
3)

(4
)
(6)
@

@&
©)

Press CAL on the spectrum analyzer.

Connect the test equipment as shown in Fig. 7-12.

On the UUT set:
[CARR FREQ] 32 [MHz]
[REF LEVEL] (0 {dB]
IMENU] 22 [ENTER]

The UUT will enter the Pulse Modulation menu

Select I (io enable Pulse Mod.)

IMODY] then [MOD] then IMOD} again (to select Pulse Mod)
{SOURCE ON/OFF] (to enable modulation source)

{MOD ON/OFF] (1o enable modulation)

Set the function generator to provide +5 V DC. The RF output will now be enabled.
Tune the spectrum analyzer to the same frequency as the signal generator.

Press PEAK FIND on the spectrum analyzer and note the output level,

Switch off the function generator and apply a short circuit to the PULSE I/P socket on the
rear panel.

o
=
=
0
w
=

Again note the output level measured by the spectrum analyzer.

u
Q
E
k-
L
o
Q

The difference between the levels recorded in (6) and (8} is the pulse mod on/off ratio.
Check that the ratio is within specification using Table 7-38.

(10) Repeat (5) to (9) for each of the frequencies shown in Table 7-38.

46882-373
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Pulse modulation rise and fall time

{Rear uut

Oscilloscope

Functicn generator

QUTPUT

QuUTPUT

Cas82

Fig. 7-13 Pulse modulation rise and fall time test set-up

Test procedure

(1) Connect the test equipment as shown in Fig.7-13,
" (2) Onthe UUT set:

(3)
)
5

(6)

[CARR FREQ] 50 [MHz]
[RF LEVEL] +7 [dB]
IMENU] 22 IENTER]

The UUT will enter the Pulse Modulation menm.

Select I (to enable Pulse Mod)
[MOD] then {MOD] then [MODY} again (to select Pulse Mod)
[SOURCE ON/OFF] (to enable modulation source)
[MOD ON/OFF] (to enable moduiation)
The RF output will now be enabled,
Set the function generator to produce 10 kHz, 0 V to +5 V square wave.
Adjust the oscilloscope controls such that the rise time of the envelope can be measured.

Measure the rise time between the 10% to 90% points, checking that it is within the
spectfication shown in Table 7-39. '

Repeat (4) to (5) for the fall time of the envelope,

Moduiation oscillator

Specification
Frequency range: 0.01 Hzto 20 kHz
Resolution: 5 digits
Distortion: Less than 0.1% at 1 kHz
Waveforms: Sine {to 20 kHz), triangle or square wave {to 3 kHz)
Square wave jitter <6.4 is on any edge
Output: 2 V BMS EMF from a 600 Q source impedance

B P4 DN R B e i v e s poa e e

4

PN OO0 000000 R 00O S OOy FEOCT Y O 0 6 gy A
A N ~ u B LT 0 T S N1 3 B ’ : ) - : R . f
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Test equipment

Description Minimum specification Exampis

Frequency 9 kHz to 2.51 GHz EiP535B or

courter . IFR 2440

50 Q load 1 W, 50 2 nominal impedance, DC 10 2.51 GHz Lucas Weinschel

{termination) M1404N

Audio analyzer Capable of measuring THD of 0.01% at 1 kHz Rohde &
Schwarz UPA3

Modulation oscillator frequencies

Test procedure

2440
Microwave counter

o F QUTPUT [

> L
: G [ ad: 2L AT S5

i ;%EWO sl
T AINPUT

50 £ load E

Fig. 7-14 Modulation oscillator frequency fest set-up

G374

(1} Connect the test equipment as shown in Fig. 7-14.

(2} Onthe UUT set:
{SOURCE ON/OFF] (w0 enable moéulatmn source)
[MOD ON/OFF] (to enable modulation)
[MOD SOURCE] 10 Hz

(3) Record the frequency measured by the counter against each of the modulation oscillator
frequencies shown in Table 7-40,

Modulation oscillator distortion and LF output flatness
Test procedure

UuT

= LF QUTPUT

b
T -

Audio analyzer

X7

L INPUT

TESTING

Cc2371

1]
g
- <
o
[+
111
Q
O
| <

Fig. 7-15 Modulation oscillator distortion test set-up

{1) Connect the test equipment as shown in Fig. 7-15,

ARARD AT 7-27
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(2)  Onthe UUT set:

[SOURCE ON/OFF] (to enable modulation souree)
[MOD ON/OFF] (to enable modulation)
IMOD SOURCE] 1 kHz

(3) Measure the distortion on the audio analyzer, checking that the result is within the

specification shown in Table 7-41,

(4)  Measure the absolute level on the audio analyzer (in dBm) and record this level as a

(3)  Set the UUT mod source to each of the frequencies shown in Table 7

reference.

-41. Subtract the level

measured on the audio analyzer at each frequency from that recorded in (4), checking that the

results are within specification.

External frequency standard input

Specification
input leveis: Requires an input of 220 mvV AMS o 1.8 VAMS into 1 kQ
Input frequencies: T MHz or 10 MHz

Test equipment

Description Minimum specification Example
Signal generator 20mVio 1.8V RMS, 1 MHz to 10 MHz IFR 2041 or 2030

Test procedure

Signal generator

FREQ STD T =]
el = ol ol
lo B Big
\J [ i ] ﬂ:.uifa ga C/)éér_g\i;;U
RF OUT?UT%

(1)
@

(3)
)
&)
(6)
M
®

Caarz

Fig. 7-16 External standard test set-up.

Connect the test equipment as shown in Fig.7-16.

On the UUT set:
[MENU] .
Select Frequency/Sweep
Using the [NEXT] key, select F. requency Standard
Select 2 (to select Ext J MHZ indirect)

Set the signal generator to RF Ievel 220 mV EMF, carrier frequency 1 MHz.
Using Table 7-42, check that no external standard error messages are displayed or the UUT.
Set the signal generator to 1.8 V EMF and repeat (4),
On the UUT select 3 (to select Ext | 0 MHz indirect).
- Set the signal generator to carrier frequency 10 MHz and repeat (4),
Set the signal generator to 220 mV and repeat (4),

7-28
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TEST PROCEDURES FOR INSTRUMENTS FITTED
WITH OPTION 3

RF output
Specification

i.evel range: —-140 dBm to +25 dBm, uncalibrated above +18 dBm for carrier
frequencies from 1.2 GHz to 2.4 GHz and uncalibrated above
+14 dBm for carrier frequencies above 2.4 GHz.

Accuracy: As per the standard instrument for output [avels beiow +7 dBm.
For output leveis above +7 dBm and over a temperature range of 17°C

o 27°C:

+1 dBmto 1.2 GHz
+2 dBm to 2.51 GHz

Temperature coefficient
<+0.02 dB/°C t0 1.2 GHz,
<+0.03 dB/°C t0 2.51 GHz

Test equipment

Description Minimum specification Example
Power meter +0.1 dB from 9 kHz to 2.51 GHz IFR 6960B and
6932
Measuring 0 dBm to —127 dBm; 2.5 MHz to 2.51 GHz HP 8802A with
receiver : 11722A sensor
andg 11723A
down converter
Signal generator +8 dBm from 32.5 MHz to 2.54 GHz 1FR 2041

HF jevel frequency response

Test procedure

69608
RF power meter
=T | [ A —-S )
HISYE [ooa
RF OUTPUT o () O-8odn
e i (W]
SENSOR
. INPUT
6932
o]
Power
sensor

<2373
Fig. 7-17 RF output test set-up

(13 Perform AUTO ZERO and AUTO CAL on the power meter.

| ACCEPTANCE
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(2} Connect the test equipment as shown in Fig. 7-17.

(3) Onthe UUT ser: e
‘ [CARR FRE(Q) 30 [kHz) —

(4} Record the output level measured by the power meter against each of the carrier frequencies
shown in Table 7-43, checking that the resylts are within specification.

(5) Setthe UUT RF level to +7 dBm and repeat {4) using Table 7-44.

(6) Set the UUT RF level t0 +13 dBm and repeat (4) using Table 7-45.

(7}  Setthe UUT RF level to +25 dBm and repeat (4) using Table 7-46, decreasing the RF level to S
+19 dBm when testing at carrier frequencies above 1.2 GHz and further decreasing the RF ‘
level to +14 dBm when testing at carrier frequencies above 2.4 GHz,

ALC linearity v
Test procedure .

(1) Perform AUTO ZERO and AUTO CAL on the power meter ‘

(2)  Connect the test equipment as shown in Fig, 7-17. _ w ;
(3} Onthe UUT set: i
{CARR FREQ] 2.5 [MHz] v
[RFLEVEL] ~4 [dB] :

(4) Record the output level measured by the power meter against each of the steps shown in
Table 7-47, checking that the results are within specification.

(5)  Set the UUT carrier frequency to 500 MHz and repeat (4) using Table 7-48.
(6}  Set the UUT carrier frequency to 2050 MHz and repeat (4) using Table 7-49,
(7)  Set the UUT carrier frequency to 2510 MHz and repeat (4) using Table 7-50.

Carrier harmonics
Specification

Harmonics: Better than -25 dBc for RE ieveis up to 8 dB below the maximum
specified output

Test equipment

PIYY YO T 0 oy ory gy e ey

Description Minimum specification Example

Spectrum DG to 7.6 GHz frequency coverage Anritsu MS2602A -

analyzer IFR 2390 or 2386 -
-
<
&
€
<
c
c-
C
C.
-

7-30 _ ¥
Ll L TR ¥ 1L IVT W TATT



-]

i

&

4 ¥ ¢ F 4 @ @ F 6w ot F 4 Lo o i

Test procedure

Spectrum analyzer
s T HAATH
.
o IO ~
mmom
uuT A amna o0 1D
= = mOa Og O |
et OOE0OD OO 000
e 0 & of
+ RF OUTPUT "RF INPUT
N

(1
(2)
3

&)

C2363

Fig. 7-18 Carrier harmonics test set-up

Press CAL on the spectrum analyzer.

Comnect the test equipment as shown in Fig. 7-18.

On the UUT set:
ICARR FREQ) 10 [kHz]
[RFLEVEL] +19 [dB]
Measure the level of the second and third harmonics on the spectrum analyzer at each of the

carrier frequencies shown in Table 7-51, decreasing the RF output to +13 dBm for carrier
frequencies above 1.2 GHz, checking that the results are within specification.

w
QO
.
m.
3]
&
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TEST PROCEDURES FOR INSTRUMENTS FITTED

WITH OPTION 12
SINAD

Specification

SINAD measurement resolution:  0.01 dB. .

SINAD measurement range: 80 dB.
Filter weighting: C-MESSAGE;
CCITT P53;
None,
Modulation frequency: 1.000 kHz.
Maximum input level: 3 V RMS (maximum safe input level +15 V).
- Sensitivity: 50 mV RMS (250 mV RMS for 50 dB SINAD),
Input impedance: 100 k€2,
SiNAD measurement accuracy: . +0.5 dB.

Test equipment — none required

Measurement accuracy

Test procedure

uuT

| EXT MOD INPUT =~

]
i
|k

A

LF QUTPUT

Fig. 7-19 SINAD test set-up

ey

L_NEEW_I The connection shown between EXT MOD INPUT and LF OUTPUT (on the standard
instrument) is not required for instruments fitted with Option 7 or 11, With these options the

signal is routed internatly.

(1) Connect the test equipment as shown in Fig. 7-19.

(2}  SetFMI1 Deviation as follows: :
IMOD) : 10 [kHz]
[MOD ON/OFF]
[SOURCE ON/OF¥E]

Set FM2 Deviation as follows:
[MOD}MOD] 1.0 [kHz]
[SOURCE ON/OFF]

7-3
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Frnable SINATD as follows:
. [MENU] 49 [ENTER]

Select Weighting using [NEXT]
Set Unweighted by pressing 0

. Seiect SINAD by using [NEXT]
Y Fnable SINAD by pressing 1
. [MODMOD]

(3) Record the SINAD measured by the UUT in Table 7-52, checking that the result is within
specification.

Sensitivity

(4) On the UUT set FMI Deviation to 145 Hz as follows:
IMOD] 145 [Hz]

B Turn off FM2 as follows:
. MODiMODI
* [SOURCE ON/OFF]

Return to SINAD reading:
[MOD]

st oAt

With FM2 Deviation set to 1 kIz but switched off, 145 Hz produces a 250 mV LF output.

(5) Record the SINAD measured by the UUT in Table 7-53 checking that the result is within
specification.
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ACCEPTANCE TEST RESULTS TABLES

Option 11
Option 12

1 high power and fast pulse modulator
] SINAD

For 2023A [ ] signal generator, serial number /_
2023B [ ]
2025 [ ]
Option1 [ ] no attenuator
Option2 [ ] DC operation
Option3 [ ] high power
Option4 [ ] high stability frequency standard
Option5 [ ] rear panel connectors
Option7 [ ] fast pulse modulation
Option 10 [ ] 1V peak mod input
[
[

ACCEPTANCE TESTING
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Table 7-1 RF output at ¢ dBm (not Option 3)

Carrier frequency RF level min, Result (dBm) RF level max.
(MH;} {dBm) (dBm)
0.03 -{.8 +0.8
0.33 -0.8 +0.8
60 -0.8 +0.8
180 -0.8 +0.8
300 -0.8 +0.8
420 -0.8 +0.8
540 0.8 +0.8
660 -0.8 +0.8
780 0.8 +0.8
900 -0.8 +0.8
1020 -0.8 +0.8
1140 -0.8 +0.8
1200 -0.8 +0.8
20238 and 2025
1201 -1.2 +1.2
1260 -1.2 +1.2
1380 -1.2 +1.2
1500 -1.2 +1.2
1620 -1.2 +1.2
1740 -1.2 +1.2
1860 ~-1.2 +1.2
2050 ~1.2 +1.2
2025 onty
2220 -1.6 +1.6
2340 ~1.6 +1.6
2400 -1.6 +1.6
25190 -1.6 +1.8

46882-373
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Table 7-2 RF output at +7 dBm (not Option 3)

Carrier frequency RF level min. Resylt (cdBm) RF level max,
{MHz) {dBm} (dBm)
0.03 +6.2 +7.8
0.33 +6.2 +7.8
60 +8.2 +7.8
180 +6.2 e +7.8
300 +6.2 +7.8
420 +8.2 +7.8
540 +8.2 +7.8
860 +6.2 +7.8
780 +6.2 +7.8
200 +6.2 +7.8
1020 +6.2 +7.8
1140 +6.2 +7.8
1200 +8.2 +7.8
20238 and 2025
1201 +5.8 8.2
1260 +5.8 8.2
1380 +5.8 8.2
1500 +58 8.2
1620 +5.8 8.2
1740 +5.8 8.2
1860 +5.8 8.2
2050 +5.8 8.2
2025 oniy
2220 +5.4 —— +8.6
2340 +5.4 +8.6
2400 +5.4 +8.6
2510 +5.4 +8.6
7-36 46882-373




table 7-3 BF output at +13 dBm (not Option 3)

Catrrier frequency RF level min. Result (dBm) AF level max.
(hMiHz) (dBm) {dBn)
0.03 +12.2 +13.8
0.33 +12.2 +13.8
60 +12.2 +13.8
180 +12.2 +13.8
300 +12.2 +13.8
420 +12.2 +13.8
540 +12.2 +13.8
660 +12.2 +13.8
780 +12.2 +13.8
900 +12.2 +13.8
1020 +12.2 +13.8
1140 +12.2 +13.8
1200 +12.2 +13.8
20238 and 2025
1201 +11.8 +14.2
1260 +11.8 +14.2
1380 " +11.8 +14.2
1500 +11.8 +14.2
1620 +11.8 +14.2
1740 +11.8 +14.2
1860 +11.8 +14.2
2050 +11.8 +14.2
2025 only
2220 +11.4 +14.6
2340 +11.4 +14.6
2400 +11.4 +14.6
2510 +11.4 +14.6
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Table 7-4 ALC linearity at 2.5 MHz (not Option 3)

AF ievel (dBm) RF lavel min, Result (dBm) RF level max.
' (dBm) (dBm)
~dl -4.8 -3.2
-3 -3.8 -2.2
g -2.8 -1.2
-1 -1.8 -0.2
o] 0.8 +0.8
1 +0.2 . +1.8
2 +1.2 +2.8
3 +2.2 +3.8
4 +3.2 +4.8
5 +4.2 +5.8
5] +5.2 +6.8
7 +6.2 +7.8
8 +7.2 +8.8
g +8.2 +8.8
10 +8.2 +10.8
11 +10.2 +11.8
12 +11.2 +12.8
12.1 +11.3 +12.9
12.2 +11.4 +13
12.3 +11.5 _ +13.1
12.4 +11.8 +13.2
12.5 +11.7 +13.3
12.6 +11.8 +13.4
127 +11.8 +13.5
12.8 +12 +13.6
12,9 +12.1 +13.7
13 +12.2 +13.8
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Tabie 7-5 ALC linearity at 500 MHz {(not Option 3)

AF fevel (dBm) R/F level min. Result (dBm) AF level max.
' (dBm) (dBm)
~b —4.8 -3.2
-3 -3.8 -2.2
-2 2.8 -1.2
-1 -1.8 ~0.2
0] -0.8 +0.8
1 +0.2 +1.8
2 +1.2 +2.8
3 +2.2 +3.8
4 +3.2 +4.8
5 +4.2 +5.8
6 +5.2 +6.8
7 +8.2 +71.8
8 +7.2 +8.8
9 +8.2 +9.8
10 +3.2 +10.8
11 +10.2 +11.8
12 +11.2 +12.8
2.1 +11.3 +12.9
12.2 +11.4 +13
12.3 +11.5 +13.1
12.4 +11.8 +13.2
12,5 +11.7 +13.3
12.8 +11.8 +13.4
12.7 +11.9 +13.5
2.8 +12 +13.8
12.8 +12.1 +13.7
13 +12.2 +13.8
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ACCEPTANCE TESTING

Table 7-6 ALC linearity at 2050 Mz (2023B and 2025, not Option 3}

RF level (dBm} RF leve! min. Result {dBm) RF ievel max.
’ {dBm) {dBm)
-4 -5.2 -2.8
-3 —42 ~1.8
-2 -3.2 ~0.8
-1 -2.2 +0.2
G ~1.2 +1.2
1 0.2 +2.2
2 +0.8 +3.2
3 +1.8 +4.2
4 +2.8 +5.2
5 +3.8 +6.2
B +4.8 +7.2
7 +5.8 +8.2
8 +6.8 +9.2
g +7.8 +10.2
1¢ +8.8 +11.2
11 +3.8 +12.2
12 +10.8 +13.2
12.1 +10.9 +13.3
i2.2 +11 +13.4
12.3 +11.1 +13.5.
12.4 +11.2 +13.6
12.5 +11.3 +13.7
12.6 " +11.4 +13.8
12.7 4115 +13.9
i2.8 +11.8 +14
12.9 +11.7 +14.1
13 +11.8 +14.2
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Table 7-7 ALC linearity at 2510 Mz {2025 only, not Option 3)

E.
0.
11]
Q
%)
<

AF levei (dBm)} RF Level Min. Result (dBm) RF Lavei Max.
(dBm} (dBm)
-4 -5.6 2.4
-3 4.6 -1.4
N -2 -3.6 ~0.4
N 1 26 +0.6
- 0 -1.6 +1.6
1 -0.6 +2.6
2 +3.4 +3.6
E 3 +1.4 +4.6
v 4 +2.4 +5.6
" 5 +3.4 +6.8
. 6 4.4 +7.6
- 7 +5.4 +8.6
o 8 +8.4 +8.6
- 9 7.4 +10.6
- 10 +8.4 +11.6 .
- 11 +9.4 +12.8
h 12 +10.4 +13.8
= 12.1 1105 +13.7
< 12.2 +10.6 +13.8
m 12.3 +10.7 +13.9
. 12.4 +10.8 +14
B 12.5 +10.8 +14.1
...... ' 12.6 +11 +14.2
- 12,7 +11.1 +14.3
A 12.8 +11.2 +14.4
M 12.9 +11.3 +14.5
e 13 +11.4 +14.6
Y
.
<
"
-
¥
‘
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Table 7-8 Attenuator test at 2.5 MHz

RE Level (dBm) RF level min. Result (dBm) RF level max.,
a (dBm) {(dBm)
G ~(.8 +0.8
—4.1 ~4.9 ~3.3
-15.1 -15.9 -14.3
~26.1 -26.9 253
-37.1 -37.9 -36.3
—-48.1 -48.9 —47.3
-59.1 -58.9 -58.3
-70.1 -70.9 -69.3
-81.1 -81.8 - -80.3
-92.1 -82.9 -81.3
~103.1 -103.9 -102.3
Table 7-9 Attenuator test at 540 MHz
RF Level (dBm) RF level min. Result (dBm) RF level max.
{dBm) (dBm)
G -0.8 +0.8
—4.1 -4.9 -3.3
~15.1 -15.8 -14.3
~26.1 —26.9 —25.3
-37.1 -37.8 ~36.3
—48.1 ~48.9 -47.3
~59.1 -52.9 —, -58.3
~70.1 -70.9 -69.3
—81.1 -81.8 ~-80.3
-82.1 -92.9 -81.3
—103.1 -103.9 ~102.3
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Table 7-10 Attenuator test at 1140 MHz

RF Level (dBm) RF level min. Resuli (dBm) BF jevel max.
(dBm) {(dBm)
0 -0.8 +0.8
~4.1 -4.9 -~3.3
-15.1 -15.9 -14.3
—26.1 ~26.9 -25.3
=371 -37.8 -36.3
-48.1 -48.9 -47.3
58,1 -59.9 -58.3
-70.1 -70.8 -68.3
~81.1 -81.8 -80.3
-82.1 -82.9 -81.3
-103.1 -103.9 -102.3
Tahle 7-11 Attenuator test at 1740 MHz (2023B and 2025)
RF level {dBm) RF level min. Result (dBm) RF ievel max.
(dBm) (dBm)
¢ -1.2 +1.2
—4.1 ~5.3 —2.9
-15.1 -16.3 -13.9
-26.1 -27.3 -24.9
-37.1 -38.3 -35.9
-48.1 -49.3 . ~-46.9 .
-59.1 -60.3 -57.9
-70.1 -71.3 ~68.9
-81.1 -82.3 ~79.9
-82.1 -93.3 -80.9
-103.1 -104.3 -101.9.
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Table 7-12 Attenuator test at 2050 MHz (2023B) or 2510 MHz {2025}

RF level (dBm) AF level min. Hesult (dBm) RF level max.

(dBm) {dBm)

0 ~1.2 +1.2
4.1 ~-5.3 -2.8
-15.1 -16.3 -13.9
~26.1 -27.3 -24.9

-37.1 -38.3 -35.9 .

—48.1 —-49.3 -46.9
—58.1 -60.3 -57.9
-70.1 -71.3 -68.9
-81.1 -82.3 ~79.9
~82.1 -83.3 -80.9
-103.1 -104.3 -10t1.9

Table 7-13 Alternative attenu

ator functional test at 10 MHz

Attenuator pad

Measured value (dB)

33 dB
22 dB
33 dB
11 dB
33 dB
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Table 7-14 Carrier frequency tests

Frequency {kHz)

Frequency min.
(MHz)

Result (MHz)

Freguency max.
{MHz)

0.009
1
9.999999
18.75
37.5
75
150
300
600
1200

1199.99988

1200.00012

Instrument fited
with Option 4

1200

1188.690088

1200.000012

20238 and 2025

1200.000001
1230
1250
1260
1320
1380
1500

1599.999999
2050

2025 ONLY

2510

-
z.
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=
.
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Table 7-15 Carrier harmonic tests at -4 dBm (not Option 3)

Carrier 2nd harmonic | Result(dBc) | 3rd harmonic Result (dBc)
frequency (MHz) max. level max. level
. {dBg) (dBc}
0.01 ~30 -30
G.1 ~30 -30
1 -30 . -30 '
9.9 ~-30 -30
10 ~30 -30
18.7 ~30 =30
18.8 -30 -30
37.4 -30 -30
37.6 -30 ~30
74.9 -30 -30 R
75.1 -30 ~30
150 -30 ~30
151 -30 -30
300 -30 -30
301 -30 -36
600 -30 -30
801 -30 -30
750 -30 -30
950 ~-30 —_— -30
1200 -30 -30
2023B and 2025
1201 -30 =30
1500 -30 -30
1800 -30 ’ 30
2025 ONLY
2510 ~30 -30 e
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Table 7-16 Carrier harmonic tests at ¢ dBm {(not Option 3)

Carriér 2nd harmonic Result {(dBc) | 3rd harmonic Result (dBc)
frequency (Mrlz) ‘max. level max. level
' (dBc) {dBc)
0.01 -30 ~30
0.1 -30 ~30
1 ~30 ~30
9.9 ~30 30
10 -30 -30
18.7 -30 -3¢
18.8 -30 -30
37.4 -30 -30
37.6 -30 ~30
74.9 ~30 -30
751 ~30 =30
150 ~30 ~30
151 ~30 ~30
300 -30 ~-30
301 -30 30
600 -30 =30
601 ~30 -30
750 ~30 -30
950 ~30 ~30
1200 -30 -30
20238 and 2025
1201 -30 -30
1500 -30 -30
1800 -30 -30
2025 ONLY
2510 =30 -30
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Table 7-17 Carrier harmonic tests at +7 dBm (not Option 3) c -

Larrier 2nd harmonic Result (dBc) | 3rd harmonic Result (dBc) L8 vl

frequency (MHz)‘ max. level max. level -

(dBc) (dBc) B

. o

0.01 ~30 | ~30 .

0.1 -30 -30 |

1 -30 -30 L

9.9 -30 -30 oy

10 30 30 1

18.7 -30 -30 S

18.8 ~30 . -30 1

37.4 -30 -30 o

376 -30 -30 o
74.9 -30 -30 o

75.1 -30 ~30 , ]

150 30 -30 I

151 30 30 .

300 -30 ~30 o

301 30 30 S "

800 -30 ~30 "

601 30 R 30 _ .

o = — — .

950 ~30 -30 C

1200 ~30 -30 . |

2023B and 2025 :

1201 -30 e ~30 o f l
1500 30 ~30 .

1900 -30 -30 & |

.

2025 ONLY & |

2510 ~30 ~30 & |
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Table 7-18 Carrier non-harmonic tests

Sub-harmonic output

Sub-harmenic cutput

kLt
2
[
[+ 3
K
Q
O
<«

Carrier Non-harmonic | Non-harmonic | Result (dBc} | Non-harmonic | Non-harmonic | Result {dBc)
frequency frequency levei (dBc) frequency level {(dBc)

(MHz) - (MHz2) (hiHz}
1201 800.56667 -84 1601.3333 -64
1201 400.3333 —64 2001.6667 B4
1599 1066 —64 2132 854
1599 533 -84 2665 64
1601 1200.75 ~64 2001.25 -64
1601 800.5 -64 2401.5 —64
1988 1499.25 -64 2498.75 . —64 .
1999 999.5 -64 2998.5 ~64
2001 1600.8 -60 2401.2 -~B60
2001 1200.6 -60 2801.4 -B60
2400 1920 —B60 2880 —60
2400 1440 ~B0 3360 —60

9.8 100.000032 ~70 109.800036 - 70

Table 7-18 Residual FM test
Carrier frequency Residual FM Measured value
(Hz RMS)
1 GHz <4.5 Hz BMS
'Table 7-20 SSB phase noise test
Carrier freguency S88 phase noise at Measured value
20 kHz offset {dBc Hz)
470 MHz <~124 dBe/Hz
46882-373 7-49
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Table 7-21 RF leakage test

Carrier frequency RF leakage Measured value (dBm)
 (MH2) o
469 <0.5 v _
929 <0.5 pV
1349 <0.5 pv .
2509 <0.5 1V

Table 7-22 Internal FM deviation and distortion tests at 100 kidz deviation

FM deviation Distortion -

Carrier FM deviation Rasuit (kHz) FM deviation Bistortion (%) Resuilt (%) -

frequency min. (kHz) max. (kHz) o

(MHz) _ o
10 96 104 <3% )
10.144 96 104 <3% .
10.292 96 104 <3% .

10.441 96 104 <3% v
10.592 96 * 104 <3% A
10.746 96 104 <3% r
10.801 96 104 <3%
11,059 96 _ 104 <3%
11.22 96 104 <3%
11.382 96 104 <3% -
11,547 96 ‘ 104 <3% v
11.714 | 9% S— 104 <3% v
11.884 96 104 <3% .
12.056 98 104 <3% -
12.23 96 104 <3% -
12.5 96 104 <3% .
12,587 96 104 <3% =
1277 96 104 <3% "
12.905 96 104 <3% ';
13.143 96 _ 104 <3% e
13.333 96 104 <3% -
o

z

.

-

z
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Table 7-23 FM scale shape tests at 15 MHz carrier

Table 7-24 Carrier error test at 1.2 GKz, FM deviation 100 kkz

a
-

- FM deviation (ikHz) FM deviation Result (kHz) FM deviation
- ’ min. {(kHz) max. (kHz}
- 100 96 . 104

- 71 _ 68.16 - 73.84

N 56 . 5376 - 58.24

- 44 42.24 45.76

- 34 32.64 o 35.36

- 27 25.92 e 28.08

-z 21 20.16 . 21.84

- 16 15.36 — 16.64

- 18 12.48 i 13.52

- 1 10.56 e 11.44

- 10 9.6 N 10.4

N 1 0.96 R 1.04

N 0.1 0.096 — 0.104

£

';

v

46882-373 7-51

Cartier error Result (kHz)

"

* <1 kHz

P

-

’ Table 7-25 External FM frequency response (ALC off, DC coupied), 50 kHz deviation

j Modulation Response Result (dB) Response Distortion Result (%)

7 frequency {kHz) level min. Ilevel max. (%)

“, (dB) (dB)

g 0 -1 +1 - -

- 0.03 -1 +1 - -

- 0.1 : -1 +1 <3

- 0.3 -1 — +1 - -

. 1 - reference - <3

i -1 +1 - - _

- -l
; 5 -1 +1 <3 o
. ’: z w
= 10 _ - +1 - - <Z
e 20 -1 1 <3 E"a;
50 -1 +1 - - of
- 100 -1 +1 - - _ 2
. 200 -1 o i _ _ -
- 275 -1 S +1 - -

-Mf
L
= e
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Table 7-26 External FM frequency response (ALC on), 10 kHz deviation, 0.75 Vinput

Modulation Response Result (dB) Response
frequen_cy (kHz) level min. tlevei max,

(dB) (dB)

0.02 -1 +1

0.1 -1 +1

0.3 -1 +1

- reference -

3 1 +1

10 -1 +1

30 -1 +1

100 -1 +1

200 -1 +1

275 -1 +1

Table 7-27 External FM frequency response (ALC on), 10 kHz deviation, 1.25 v input

Modulation Response Result (dB) Response Distortion Result (%)
frequency (kHz) level min, level max. (%}
{dB) {dB}
0.02 -1 +1 - -
C.1 -1 +1 <3
0.3 ot +1 - -
1 - reference - <3
3 1 | +1 - -
-1 e +1 <3 —
10 -1 +1 - -
20 -1 +1 <3
30 ' +1 - -
100 —1 - +1 - -
200 -1 +1 - -
275 -1 +1 - -

Table 7-28 Internai ®M and distortion test at 10.5 MHz carrier,

10 rad deviation

OM deviation Distortion
oM deviation Result (rad) ®M deviation | Distortion (%} Result (%)
min. {rad) max. {rad)
9.6 10.4 <3%
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Table 7-29 Internal ©M flatness fest

Modulation Response Result (dB) Response
frequency (kHz) level min. level max.
‘ (dB) (dB)

0.1 -3 +3

0.3 -3 +3

1 - reference -

3 -3 +3

10 -3 +3

Table 7-30 internal AM depth and distortion tests at —4 dBm

AM depth 30% AM depth 80% Distortion
Carrier min. | Resuit | max. | min. | Result | max. | Result at Resuit at
frequency (%) (%) (%) | {%) {%h) (%) | 30% depth 80% depth
(MHz) {<1.5%) (<2.5%)

1.5 28.5 . 1 31B 786 e 84
5 28.5 e | 31.B 76 —— 84
9 285 1 315 76 R 84
11 28.5 . 1 315 76 - 84
20 28.5 ——— |35 76 A 84
50 28.5 —— . |35 1| 78 1 B4
100 28.5 135 76 — 84
200 28,5 I 3 76 R 84
500 28.5 135 | 78 — 84
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Table 7-31 Internal AM depth and distortion tests at 0 dBm

AM depth 30% AM depth 80% Distortion
Carrier min. | Aesult | max. | min | Resulf | max. Result at Result at
frequency (%) (%) ey | (%) {%6) (%) | 30% depth 80% depth
(MHz) (<1.5%) (<2.5%)
15 28.5 R N & 3% 76 I 84 P,
5 28.5 el 3815 76 I 84
9 28.5 13576 . 84
11 28.5 | 9ts 78 — 84
20 28.5 I - » E O R 84
50 28.5 135 | 78 - 84
160 28.5 o lats 76 — 84
200 285 e | 315 1 76 I 84
500 28.5 .. i35 |78 e 84
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Table 7-32 Internal AM depth and di

stortion tests at +7 dBm

AM depth 30% AN depth 80% Distortion
Carrier . min. | Result | max. min. | Result | max. Resultat Resultat
{requency (%) {5} () | (%) (%) (%) 30% depth 80% depth
(Mitz) {<1.5%) (<2.5%)
1.5 28.5 I <1 - 76 — 84 R R
28.5 I 1 - 78 R a4
285 I < -2 i I I I N
11 28.5 | ™5 76 — 84 — R
20 28.5 | =ms 76 —— 84 T SR
50 o5 | | 315176 84 e ——
100 28.5 3B T76 e 84 S P
200 28.5 T <1 8- 76 R 84 [ [
500 28.5 I -1 B 76 R 84 [, [

46882-373
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Table 7-33 AM scale shape test

AM depth (%) AM depth min. Resuit (%) AM depth
(%) max. (%)
10 95 e 10.5
20 19 21
30 28.5 315
40 38 42
50 47.5 — 52.5
60 57 e 63
70 66.5 — 73.5
80 76 84
85 80.75 83.25
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Tabile 7-34 External AM frequency response (ALC off, DC coupled), RF levei -4 dBm

Table 7-35

Modulation Response Result {dB) Response
frequency (kHz) | level min. (dB) level max. (dB)

0 -1 +1
0.1 -1 +1
c.3 -1 +1

1 - reference -

10 ot +1

20 = +1

30 -1 1

External AM frequency response (ALC off, DCc
Modulation Response Result (dB) Response
frequency (kHz) | fevel min. (dB) level max. {dB)
0 ~1 +1
0.1 -1 +1
0.3 -1 +1
1 - reference -
10 -1 +1
20 ~1 +1
30 -1 +1

oupled), RF level +7 dBm

-
Q
Z
<
=
o
131
0

- Q

- <t

7-R7

ACCEPTANCE TESTING

TESTING




"ACCEPTANCE TESTING

Tabie 7-36 Pulse modulation RF output at -7 dBm (not Option 7 or 11)

Carrier frequency RF ievel min. Result (dBm) RF level max.
{Mtz) (dBm) {dBm)
30 ~8.3 - +5.7
&0 -8.3 - +5.7
180 -8.3 I +5.7
300 -8.3 - +5.7
420 -8.3 +5.7
540 -8.3 -— +5.7
660 —3.3 e +8,7
780 -8.3 e +5.7
800 -8.3 P +5.7
1020 -8.3 I +5.7
1140 -8.3 e +5.7
1200 -8.3 I +5.7
20238 and 2025
1201 -8.7 +5.3
1260 -87 - +5.3
1380 -8.7 e +5.3
1500 -8.7 e +5.3
1620 -8.7 e +5.3
1740 -8.7 . +5.3
1860 8.7 R +8.3
2050 -8.7 R +5.3
2025 only
2220 -8.1 - +4.9
2340 -8.1 e +4.9
2400 -8.1 I +4.9
2510 —-8.1 e, +4.9

s

L3

L

b

b e R e e o — A S MGD DMNON BN N G MW DN NN MENEN G DG M G N SN DN e DR B GG T R NS A O D N A

o nnnanNnnnnnOonNnNonN NN NN o NN N T TS T T T w



B

i

iiiiiiiiéﬂﬁii(i&'ii}iii) TR

DUERAL pems muua s

L OOV VU OO U U0 a

A

£

. i W

v

Table 7-37 Pulse modulation RF cutput at +4 dBm (not Option 7 or 11)

Catrier frequency RF level min. Result (dBm) RF level max.
(MHz) (dBm) (dBm)
30 +2.7 +5.3
60 +2.7 +5.3
180 +2.7 +5.3
300 +2.7 +5.3
420 +2.7 +5.3
540 +2.7 +5.3
660 +2.7 +5.3
780 +2.7 +5.3
900 +2.7 +5.3
1020 +2.7 +5.3
1140 +2.7 +5.3
1200 +2.7 +5.3
2023B and 2028
1201 +2.3 +5.7
1260 +2.3 +5.7
1380 +2.3 +5.7
1500 +2.3 +5.7
1620 +2.3 +5.7
1740 +2.3 : +5.7
1860 +2.3 +5.7
2050 +2.3 +8.7
2025 ONLY
2220 +1.9 +6.1
2340 +1.9 +6.1
2400 +1.9 ' +6.1
2510 +1.9 +6.1
W
Q.
=20
_ 8 L
46882-373 7-59




Table 7-38 Pulse modulaticn onjoff ratio test (not Option 7 or 11)

Carrier frequency Pulse mod, on/off Measured value (dB)
{MHz) ratio (dB)
32 >45 —
100 >45
320 >45
1009 >45
1200 >45
20238 and 2025
1500 »>40
1800 >40
2025 ONLY
2100 >40
2510 >40 _—

Table 7-39 Pulse moduiation rise and fail time test {not Option 7)

Result (us)

Rise time
Fall time

<10 us
<10 us

Table 7-40 Modulation oscillator frequency tests

Frequency (Hz)

Result (Hz)

10
100
. 1000
20000

7-AR CCEPTANCE TESTING
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Table 7-41 Modulation oscillater distortion and LF ouiput tests

Mod. oscillator | Response Resuit Response Distoriion Result (%)
frequency {Mz) | level min. ievel max. {%)
: (dB) {dB)
10 -1 +1 - -
20 -1 +1 - -
50 ~1 +1 - -
100 -1 _ +1 - -
200 -1 — +1 - -
500 -1 +1 - -
1000 -1 reference - <0.1%
2000 ~1 +1 - -
5000 ~1 +1 - -
10000 i +1 - -
20000 | +1 - -

Table 7-42 External frequency standard tests

External signal Locked [v]
1 MMz, 220 mV [ ]
1 MHz, 1.8V [}
10 MHz, 220 mV I3
10 MHz, 1.8V i

17
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ACCEPTANCE TEST RESULTS TABLES
OPTION 3

Table 7-43 RF ouiput at 0 dBm

Carrier Freguency AF Level Min, Result (dBm) RF Level Max.
(MH2) {dBm) (dBm)
0.03 -0.8 +0.8
0.33 -0.8 +0.8
80 -0.8 +0.8
180 ~0.8 +0.8
300 -0.8 +0.8
420 ~{.8 +0.8
540 -0.8 +0.8
660 —0.8 +0.8
780 0.8 +1.8
800 -0.8 +0.8
1020 -0.8 +0.8
1140 -0.8 +0.8
1200 0.8 +0.8
20238 and 2025
1261 -12 — +1.2
1260 -1.2 +1.2
1380 -1.2 +1.2
1560 -1.2 +1.2
1620 12 M2
1740 -1.2 +1.2
1860 =12 +1.2
2050 -1.2 +1.2
2025 ONLY

2220 -1.6 +1.6
2340 -1.8 +1.8
2400 -1.8 +1.6
2810 -1.6 +1.8
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Table 7-44 RF Cutputat +7 dBm

Carrier Frequency RF Level Min, Result {dBm) RF Level Max.
(MiHz) (dBm) (dBm)
0.03 +6 +8
0.33 +6 +8
80 +6 +8
180 +6 +8
300 - +6 +8
420 +6 +8
540 +8 +8
660 +6 +8
780 +6 +8
800 +8 +8
1020 +6 +8
1140 +6 . +8
1200 +6 +8

20238 and 2025

1201 +5 +9

1260 +5 : +8

1380 +5 _ +8

1500 +5 +0

1620 +5 +9 -

1740 +5 +9

1860 +5 : +8

2050 +5 +8

2025 ONLY

2220 +5 +9

2340 +5 ' +9

2400 +5 +8

2510 +5 +8
i
Q.
Zz0

=
&9
gF
Y
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Table 7-45 RF Qutput at +12 dBm

-Carrier Frequency RF Level Min, Result (dBm) RF Leve! Max.
(MHz) {dBm) (dBm)
0.03 +12 +14
0.33 +12 +14
&80 +12 +14
180 +12 +14
300 +12 +14
420 +12 +14
540 +12 +14
660 +12 +14
780 +i2 +14
800 +12 +14
1020 +12 +14
1140 +12 +14
1200 +12 +14
2023B and 2025
1201 +11 +16
1260 +11 +15
1380 +11 +15
1500 +11 +15
1620 +11 +15
1740 +11 +15
1860 +11 +15
2050 +11 +15
2025 ONLY

2220 +11 +15
2340 +11 +15
2400 +11 +15
2510 - +11 +15
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Table 7-46 R¥F Quiput at +25 dBm

Carrier frequency RF level min. Result (dBm) RF tevel max,
{MHz) {dBm} (dBm)
0.03 +24 +26
0.33 +24 +26
60 +24 +28
180 +24 C +26
300 +24 +26
420 +24 +26
540 +24 +26
660 +24 +26
780 +24 +26
900 +24 +26
1020 +24 +26
1140 +24 +26
1200 +24 +26
20238 and 2025, +19 dBm
1201 +17 +21
1260 +17 +21
1380 +17 +21
1500 +17 +21
1620 +17 +21
1740 +17 +21
1860 +17 +21
2050 +17 +21
2025 ONLY, +19 dBm
2220 +17 +21
2340 +17 +21
2400 +17 +21
+14 dBm
2510 +12 +16

i
Q
<
b=
Q,..
113
O
Q)
-
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Tabie 7-47 ALC linearity at 2.5 MHz

RF level (dBm) AF Leve! Min. Result {dBm) AF Leve! Max.
) (dBm) {dBm)
—4 -4.8 -3.2
-3 -3.8 -2.2
-2 -2.8 -1.2
-1 -1.8 -0.2
0 -0.8 +0.8
1 0.2 +1.8
2 +1.2 +2.8
3 +2.2 +3.8
4 +3.2 +4.8
5 Y- +5.8
6 +5.2 +6.8
7 +8 +8
8 +7 +3
9 +8 +10-
10 +9 +11
11 +10 +12
12 +11 +13
12.1 +11.% +13.1
12.2 +11.2 +13.2
12.3 +11.3 +13.8
124 +11.4 +13.4
125 +11.5 . +13.5
12.6 +11.6 +13.6
12.7 +11.7 +18.7
12.8 +11.8 +13.8
12.9 +11.8 +13.9
13 +12 +14
14 +13 +15
i5 . +14 +16
16 +15 +17
17 +16 +18
18 +17 +18
19 +18 +20
20 +18 +21
21 +20 +22
22 +21 +23
23 +22 +24
24 +23 +25
25 +24 +26
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- Table 7-48 ALC linearity at 500 MHz
- RF level (dBm) | RF Level Min. Result (dBm) RF Level Max.
- (dBm) (dBm)
-
—_ _4 ) 48 _3.2
= _
- ) -3.8 22
=~
- -2 -2.8 ~12
- )
- - -1.8 e ~0.2
- 0 0.8 +0.8
- 1 0.2 : +1.8
e 2 +1.2 +2.8
ot 3 +2.2 ' +38
ot 4 +3.2 +4.8
- 5 +4.2 +5.8
- 6 +5.2 +6.8
- 7 +6 : +8
-
— 8 +7 +8
g
— 9 +8 — +10
- 10 +9 - +11
il 11 +10 ' +12
Ed 12 +11 : e +13
o 12.1 #11.1 o +13.1
o 122 +11.2 e +13.2
o 12.3 +11.3 — +13.3
o 12.4 +11.4 _ +13.4
12.5 +11.5 +13.5
. 12.6 +11.8 _ +13.8
_ i%} 12.7 +11.7 —— +13.7
- 12.8 +11.8 o +138
= 12.9 +11.9 o +13.9
s 13 +12 o +14
o 14 +13 . +15
- 15 +14 - +16
— 16 +15 +17
. 17 +16 . +18
k.
o 18 : +17 o +19
ot
- 20 +19 . +21 3
- 21 +20 — +22 E g
e 2 ' +21 +23 E =
- o3 22 : +24 5 L
—— 24 +23 : +25 g
’“‘“;s 25 424 +26 L
e '
-
-
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Table 7-48 ALC linearity at 2050 MHz .

fF level (dBm) RF Leve! Min. Result (dBm) AF Level Manx.
(dBm) {(dBm)
-
-4 -52 28 -
-3 42 - -1.8
-2 -32 -0.8
-1 2.2 +0.2 "
0 ' 1.2 +1.2 "
1 ~0.2 2.2 T
2 0.8 +3.2 Y
3 +1.8 +4.2 v
4 +2.8 ' +5.2 v
5 +3.8 +6.2 -
6 +4.8 +7.2 .
7 +5 ' +9 -
8 +6 _ +10 -
8 +7 +11 vi
10 +8 +12 v
11 49 +13 ¥
12 +10 +14 "
12.1 +10.1 +14.1 b
12.2 +10.2 +14.2 -
123 +10.3 +14.3 o
12.4 +10.4 4144 .
125 +10.5 +14.5 .
12.6 +10.6 +14.6
12.7 +10.7 L +147 -
12.8 +10.8 - +14,8 v
12.9 +10.8 +14.9 N
13 +11 ‘ +15
14 +12 +16
15 +13 +17
16 +14 +18
17 +15 +19
18 +16 +20
19 17 . +21

ANNONAN 0000 aan

e
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Table 7-50 ALC linearity at 2510 MHz

RF level {dBm) RF Level Min. Resuit {dBm) RF Leve! Max.
(dBm) (dBm)
—4 5.8 —2.4
-3 ~4.8 ~1.4
-2 ~3.6 ~-0.4
-1 -2.6 - +0.6
0 -1.6 +1.6
1 0.6 +2.8
2 0.4 +3.5
3 +1.4 +4.6
4 +2.4 +5.6
5 +3.4 +6.6
6 +4.4 +7.6
7 +5 +9
3 +6 +10
9 +7 +11
10 +8 +12
11 +8 +13
12 +10 +14
124 +10.1 +14.1
12.2 +10.2 +14.2
12.3 +10.3 +14.3
124 +10.4 +14.4
12.5 +10.5 +14.5
12.6 +10.6 +14.8
12.7 . +10.7 +14.7
12.8 +10.8 +14.8
12.9 +10.9 +14.9
13 +11 +15
14 +12 +16
15 +18 +17
16 +14 +18
17 +15 19
18 +16 +20
18 +17 +21
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ACCEPTANCE TESTING -
-
Table 7-51 Carrier harmonic tests at +19 dBm Cor
Carrier 2nd harmonic | Result (MHz) | 3rd harmonic | Result (MHz) o
frequency (MHz} max. level max. level
(cBc) ' (dBc) i
0.04 25 25 "
0.1 -25 I -25 é’
1 25 25 =
9.9 25 25 o
10 ' -25 —25 o
18.7 ~25 e 25 . e
18.8 -25 25 | -
37.4 25 ~25 o
37.6 —25 e 25 ——— -
74.9 25 — -2 - C.
75.1 -25 o -25 I G
150 -25 e 25 R -
151 -25 -25 A
300 25 o 25 o -
301 25 - 25 e -
600 —25 I ~26 -
601 ~25 I -25 -
750 -25 -25
950 -25 25
1200 -25 -25 -
20238 and 2025 (+13 dBm)
1201. 25 I 25 -
1500 -25 R | -25 .
1900 25 e ~25 —
2025 ONLY (+13 dBm)
2510 25 e 25
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ACCEPTANCE TEST RESULTS TABLES
OPTION 12

Table 7-52 SINAD measurement accuracy

. SINAD (dB) Min. (dB) Result (dB) Max. (dB)
. 20 195 20.5

Table 7-53 SINAD sensitivity

SINAD (dB) Result (dB)

>50
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- OPTION 7 FAST PULSE MODULATION
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General description

Option 7 adds the ability for the instrument to internally generate a fast pulse modulated waveform
from logic levels applied to the PULSE INPUT socket. The pulse modulator is suitable for
generating fast pulses with high isolation for applications in radar and EMI. It may be used in
conjunction with other forms of modulation to form composite signals. Familiarity with normal
operation of the signal generator is assumed.

The functions of the EXT MOD INPUT and LF OUTPUT sockets for the standard instrument are
combined in the MOD I/O socket. The PULSE INPUT socket replaces the standard rear panel
PULSE UP socket. This relabeling should be taker into consideration throughout the manual,
especially in regard to the connectnons made for Acceptance Testing in Chapter 7.

Performance data

The following specification supersedes that with the same title in Chapter 7.

Pulse modulation
Carrier frequency range:
RF autput range:

RF ievel accuracy:
Input:
On/off ratio:

Maximum repetition frequency:

Rise and falt time:

Conirols and connectors

100 kHz to 2.51 GHz, usabie to 9 kHz.

—140' dBm to +10 dBm (usable to +13 dBm} when pulse modulation
enzbied.

Additionat less than 20.01 dB/°C temperature coefficient when puise
moduiation enabled.

An HCT logical '1' (2 to 5 V) turns the carrier on, a logical ‘0" (0 {0
0.8 V) tumns the carrier off. Maximum safe inputis 210 V.

>80 dBc below 1.2 GHz;
>70 dBc up to 2.05 GHz (typicaily >80 dB);
>65 dBc up to 2.51 GHz (typically >70 dB at 2.51 GHz).

10 Mz,
<20 ns, typically 10 ns.

The following sections replace those with the same titles in Chapter 4 in the main body of the

manual.

Front panel connectors

The front panel connectors are shown in Fig. A-1 below:

=B EEIETEF F &=
@@@mm@@(i)ﬁ@
EEELECEE Lal

B IDDEE D @5

Fig. A-1 20238 front panel showing SUPPLY switch and connectors

(1)  SUPPLY switch

(2) MODIO

Switches the supply on and off using a press on, press off
action.

100 k£2 BNC connector which allows an external modulating:
signal to be applied. Also provides a modulation oscillator
output from a 600 kQ source impedance.

With Option 5 this connector is fitted on the rear panel.
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PULSE INPUT

Rear panel connectors

50 €2 N-type socket. Protected against the application of
reverse power of up to 50 W.

With Option 5 this socket is fitted on the rear panel.
50 £2 BNC socket which accepts a pulsed input,
With Option 3 this socket is fitted on the rear panel.

The rear panei connectors are shown in Fig. A-2 below.

@7

(28)

(29)

(30)

(3bH

(32)

(33)

(34)
(35
(36)

37

Fig. A-2 Instrument rear panel showing connectors

MOD VO (optional)
PULSE INPUT
{optional)

FREQ STD IN-.QUT

4FSK

TRIGGER
2FSK

RS8232

IEEE 4882

RF OUTPUT (optional)
Power supply
DC supply fuse

(optional}
DC input (optional}

An Option 5 BNC socket which, when fitted, replaces the
front-panel MOD I/O socket.

An Option 5 BNC socket which, when fitted, replaces the
froni-panel PULSE INPUT socket,

BNC socket for the input of external standard frequencies of
either 1 MHz or 10 MHz. Can also supply & 10 MHz internal
standard output.

BNC socket used as one logic input (the other is the 2FSK
input) for 4FSK modulation.

BNC socket which has three uses; in priority order these are:
FSK logic input
Memory sequencing
Sweep trigger.

S-way RS-232 connector for remote control of the
instrument. For contact allocation see Chapter 2.

24-pin socket accepts the standard GPIB connector to allow
remote control of the instrument. For comtact allocation see
Chapter 2.

An Option 5 50 Q N-type socket. When fitted, replaces the
front-panel RF OUTPUT socket.

3-pin plug integral with fuse holder. Mates with AC supply
lead socket.

When Option 2 fitted, fuses the DC input socket.

When Option 2 fitted, the socket allows operation from an
external 11 to 32 V DC source. For contact polarity see
Chapter 2.

46882-373
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Operation

The foliowing sections replace those with the same titles in Chapter 4.

Puise modulation selection

Pulse modulation may be selected in addition to any other normal modulation modes. The source
is external only from the front-panel PULSE INPUT socket. Selection may be made as follows:

(1) Select the Uril 22 Pulse Modulation memu. This shows the currently selected modulation
mode against Mod Mode: (see Fig. A-3),

22 mw= Pulze Modulation
Mod Mode: FM o int

= lisable
1t Enable Ext

Fig. A-3 Pulse modulation menu

(2)  Enter 1 on the key pad (no terminator is required) to Enable the external modulation. The
display changes to show the current modulation plus Pulse (e.g. Mod Mode: AM int + FM
ext + Pulse). Entering 0 will disable the modulation.

(3)  Press [MOD] to return to the main screen. Repeatedly press [Mod] until Puise Mod is

displayed together with EXT ON. Note that for pulse operation pressing [Source ON/OFF '/
has no effect on the instrument. :

When ON the carrier is controiled by the logic level applied to the PULSE INPUT socket. A
logical ‘1" (a voitage between 3.5 and 5 V) allows carrier output, a logical ‘0’ (a voltage between

and 1.0 V) suppresses it. Turning pulse mod OFF effectively applies a logical ‘1" allowing carrier
output,

Remote operation

The GPIB commands for pulse modulation PULSE:ON and PULSE:OFF are invalid » and PULSE?
will always return PULSE:ON,

Brief technical description

Block diagram Fig. A-4 replaces that given in Chapter 6 in the main body of the manual. This
shows that for an instrument fitted with Option 7: '

The front-panel EXT MOD INPUT socket is replaced by the PULSE INPUT socket.
The front-panel former LF OUTPUT socket performs the dual functions of MOD 1/O.
The rear-panei PULSE I/P socket is replaced by the 4FSK socket.

Exalalale Nt T
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Acceptance testing

The following acceptance tests supersede those given under Pulse modulation in Chapter 7.

Pulse modulation

Specification
Carrigr frequency range:
RF leve! range:

RF level accuracy:

Cn/off ratio;

Rise and fall time: -

Test equipment

1600 kHz to 2.51 GHz (usable to 9 kHz).

Maxirmum guaranieed outpui is reduced to +10 dBm when pulse

modulation is selected.

Additional temperature coefficient +0.01 dB/°C when pulse moduiation

is enabled.

>80 dB below 1.2 GHz,
>70 dB beiow 2.1 GHz,
>85 dB above 2.1 GHz.

tess than 20 ns (typically 10 ns}.

Alternative equipment may be used providing it complies with the stated minimum performance.

Description Minimum specification Example
Power meter +0.1 dB from 8 kHz to 2.51 GMz IFR* B960B and
6912
Spectrum Frequency coverage 100 kHz to 2.51 GHz IFR* 2392, 2383
analyzer or 2386
50 Q load 1W, 50 Q nominal impedance, DC to 2.51 GHz Lucas Weinschel
{termination) M1404N
Oscilloscope 100 MHz bandwidth Tektronix
TAS 465
Function DC 1o 10 kHz square wave HP 33258
generator
RF detector - 100 kHz to 2 GHz HP 84710

*IFR Lid was previously known as Marconi Instruments Ltd

Puise modulation RF level frequency response

Function generator

PULSE
INPUT

i)

69608
RF power meter

[nimi=])=]

. o @ O--anno
OUTPUT | - SENSOR
INPUT
..... o
Fig. A-3 Pulse modulation test set-up
Test procedure
(1)  Perform AUTO ZERO and AUTO CAL on the power meter.
(2)  Connect the test equipment as shown in Fig. A-3,
Annex-A-6 46882-373
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(3)  Onthe UUT set:

‘JCARR FREQ! 100 [kHz]
[RFLEVEL] —4 [dB]
+  [MENU] 22 ENTER

The UUT will enter the Pulse Modulation menu

Select I (To enable Pulse Mod.)

[MOD] then [MODY] then [MOD] again (To select Pulse Mod)
[SOURCE ON/OF¥] (To enabie modulation source)

[MOD ON/OFF! (To enable modulation)

(4)  Set the function generator 0 provide +5 V DC. The RF ouiput will now be enabled.

(5)  Record the output level measured by the power meter against each of the carrier frequencies
shown in Table A-1 checking that the results are within specification.

(6)  Setthe UUT RF level to +7 dBm and repeat (5) using Table A-2,

Pulse modulation onfoff ratio

Spectrum analyzer

Function generaior

QUTPUT OUTPUT

Fig. A-6 Pulse modulation on/off ratio test set-up

 Test procedure
(1)  Press CAL on the spectrum analyzer.
(2)  Connect the test equipment as shown in Fig. A-6.
(3)  Onthe UUT set:.

{CARR FREQ] ' _ 100 [kHz]
[RELEVEL] 0 {dB}
MENU] 22 ENTER

The UUT will enter the Pulse Modulation menu

Select I (To enable Pulse Mod.)

[MOD then [MOD] then [MOD] again (To select Pulse Mod)
[SOURCE ON/OFF] (To enable modulation source)

[MOD ON/OFF] (To enable modulation) '

_(4)  Setthe function generator to provide +5 V DC. The RF output will now be enabled.
(5)  Tune the spectrum anatyzer to the same frequency as the signal generator. -
(6)  Press PEAK FIND on the spectrum analyzer and note the outpui level.
(7)  Apply a short circuit to the PULSE INPUT socket.

(8)  Again note the output level measured by the spectrum analyzer.

ABRBZ-373 Anrex-A-7
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The difference between the levels recorded in {6) and (8) is the pulse mod on/off ratio.

Check that the ratio is within specification using Table A-3.

(10) Repéat (5) to (9) for each of the frequencies shown in Table A-3.

Pulse modulation rise and fa!l time

Function generator

Oscilioscope

OuTPUT OUTPUT}’

RF DETECTOR

Fig. A-7 Pulse modulation rise and fall time test set-up

Test procedure

1
@)

3)
&)
&)

(6)

Connect the test equipmerit as shown in Fig. A-7.

On the UUT set: _
[CARR FREQ] 1 [GHz]
[RFLEVEL] +7 [dB]
IMENU] 22 ENTER

The UUT will enter the Pulse Modulation menu

Select ! {To enable Pulse Mod.)

[MOD! then [MOD] then [MOD)] again (To select Pulse Mod)
[SOURCE ON/OFF] (To enable modulation source)

[MOD ON/QFF] (To enable modulation)

Set the function generator to produce 100 kHz, 0 V to +5 V square wave.

3854

Adjust the oscilloscope controls such that the rise time of the envelope can be measured.

Measure the tise time between the 10% to 90% points checking that it is within the

specification shown in Table A-4£.

Repeat (4) to (5) for the fall time of the envelope.
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ACCEPTANCE TEST RESULTS TABLES
for Option 7 (fast pulse modulator)

Table A-1 Pulse mod, RF output at -4 dBm

Carrier Frequency RAF level m in. Result (dBm) RF level max.

(MiHz) {dBm) (dBm)
30 —4.8 -3.2
60 4.8 -3.2
180 4.8 ~-3.2
300 4.8 -3.2
420 —4.8 -3.2
540 -4.8 -3.2
660 —4.8 -3.2
780 4.8 -3.2
900 —4.8 -3.2

1020 ~4.8 ~3.2 .
1140 4.8 3.2
1200 -4.8 ~3.2

20238 and 2025

1201 5.2 -2.8
1280 5.2 ~2.8

1380 - -5.2 -2.8"
1500 -5.2 ~2.8
1620 ~5.2 -2.8
1740 -5.2 -2.8
1860 -5.2 -2.8
2050 52 -2.8

2025 ONLY

2220 -5.6 -2.4

2340 5.6 -2.4
2400 -5.6 ~2.4
2510 -5.6 -2.4

46882-373
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Table A-2 Pulse mod,. RF output at +7 dBm

Carrler frequency RF level min, Result (dBm) RF level max.
(Mz) {dBm) {(dBm)
30 +8.2 +7.8
60 +6.2 +7.8
180 +6.2 +7.8
300 +6.2 +7.8
420 +6.2 +7.8
540 +6.2 +7.8
680 +6.2 +7.8
780 +8.2 +7.8
800 +6.2 +7.8
1020 +6.2 +7.8
1140 +8.2 +7.8
1200 +6.2 +7.8
20236 and 2025
1201 +5.8 +8.2
1260 +5.8 +8.2
1380 +5.8 +8.2
1500 +5.8 +8.2
1620 +5.8 +8:2
1740 +5.8 +8.2
1860 +5.8 +8.2
2050 +5.8 +8.2
20238 and 2025
2220 +5.4 +8.6
2340 +5.4 +8.6
2400 +5.4 +8.6
2510 +5.4 +8.6
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Table A-3 Puise moduiation enfoff ratio test

Carrier frequency

Pulse mod. onfoff

Measured value (dB)

(MHz) ratio (dB)
0.1 >80
32 >80
100 >80
320 >80
1000 >80
1200 >80

20238 and 2025

1500 70
1800 >70
2050 >70

2025 ONLY
2100 70
2400 - 65
2510 >65

Table A-4 Pulse modulation rise and fail time test

Result {ns)

Rise time
Fall time

<20 ns
<20 ns

46882-373

Annex-A-11



PR WS GRS MENOR women e e s

]
]

EY

o
o
E 3
EY
o
il
£
-
-z::,g
Y
.
e
e
S
#,
i3
W
R
—
A
-
#n,
wind
e
o
—
b,
A
ik,
i
A,
P
i
o
s,
e
e,
.
L,
o
i~
ol
i~
il
et
e~
e
il
i

=
S
ey
e
i
Er g
=y
ey
iz

Annex B

OPTION 11 FAST PULSE AND HIGH POWER

Contents

Controls and connectors
Front-panel connectors
Rear-Panel CONNECIOTS creeserssecissesssismssssrsssmssssssss s sssss s et eoreesras et eneatas B-4

OPCLREION 1ovrrvevesersvassestrossseses s A A B-5
Pulse modulation selection B-5

List of tables

RF output at 0 {Bm
RF output at +7 dBm
RF output at +13 dBm
RF output at +25 dBm
ALC linearity at 2.5 MHz
ALC linearity at 500 MHz
ALC linearity at 2050 MHz
ALC linearity at 2510 MHz
Carrier harmonic tests at +19 dBm
Pulse mod. RF output at ~4 dBm
Pulse mod. RF output at +7 dBm
Table B-12 Pulse modulation on/off ratio test
Table B-13 Pulse modulation rise and fall time test

List of figures

Fig. B-1 2023B front panel showing SUPPLY swit
Fig. B-2 Instrument rear panel showing connectors
Fig. B-3 Pulse MOQUIAtION MODUL crurmssrrssssssssssrsssssssirssisssss s st s B-5
Fig. B-4 Block schematic of instrument firted with Option7
Fig. B-5 RE OULPUL TESE SE-UD 1oovuasnrerremssssssssssssssrssssamsssastasis st asm s 00000 B-7
Fig. B-6 Carrier hArmOTiCs ESL SEL-UD wuursessisrsrressersrssssssssssssss s tiss im0 B-9
Fig. B-7 Pulse modulation test set-up B-10
Fig. B-8 Pulse modulation on/off ratio test set-up
Fig. B-9 Pulse modulation rise and fall time test set-up

ch and CONNECIOTS crreirrmssrssrntsrrisssasesanenses B-3
...................................................................... B-4

Annex-B-1



General description

The functions of the EXT MOD INPUT and LF GUTPUT sockets for the standard instrument are
combined in the MOD VO socket. The PULSE INPUT socket replaces the standard rear-pane}
PULSE I/P socket. This relabeling should be taken into consideration throughout the manuai,
especially in regard to the connections made for Acceptance Testing in Chapter 7.

Performance data

The specification is the same as for the standard instrument with the following exceptions:

RF output .
RF output range: ] ~140 dBm to +25 dBm {output power above +19 dBm is uncalibrated for carrier
frequencies abave 1.2 Gz and above +14 dBm above 2.4 GHz).
Maximum output level is reduced by 3 dB when pulse moduiation is selected.
RF level accuracy {above Over a temperature range 17°C 1o 27°C:
+7 dBm): ' i1 dB upto 1.2 GHz, and
2 dBup to 2.5 GHz.
Temperaiure stabifity «<+0.02 dB/°C to 1.2 GHz, and <+0.03 dB/°C to 2.51 GHz,
Harmanics:

Pulse modulation

Typically better than 25 dBc for leveis 6 dB beiow the maximum specified output.

Carrier frequency range: 100 KHz to 2.51 Grlz usable to 9 kHz,

RF leve! range: Maximum guaranteed output is reduced by 3 dBm when pulse modulation is selected.
RF level accuracy: Additional +0.01 diB/°C temperature coefficient when puise enabled,

input: AN HCT logicai ‘1" (210 5 V) turns the carrier on, a logical ‘0" (0 10 0.8 V) tums the carrier off,

QOn-off ratio:

Maximum safe input is £10 V.

>80 dBc below 1.2 GHz:
>70 dBc up to 2.05 GHz (typically >80 dBc);
>B5 dBc up to 2.51 GHz {typically >70 dBc at 2.51 GHz),

Maximum repstition frequency 10 Mz,

Rise and fall fime: Less than 20 ns, typlcally 10 ns.
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Controls and connectors

The following sections replace those with the same titles in Chapter 4 in the main body of the

manual.

Front-panel connectors

The front-panei connectors are shown in Fig. B-1 below:

EE S D EE
BEREODEE (5
HEEDDEE

B EOORE D0 E

Fig. B-1 2023B front panel showing SUPPLY switch and connectors

(1) SUPPLY switch Switches the supply on and off using a press on, press off
action.
(2 MODVO 100 k€2 BNC connector which allows an external modulating

signal to be applied. Also provides a modulation osciliator
output from a 600 k() source impedance.

With Option 3 this connector is fitted on the rear panel,

(3) RFOUTPUT 50 €2 N-type socket. Protected against the application of
reverse power of up to 50 W,

With Option 5 this socket is fitted on the rear panel.
(4) PULSEINPUT 50 Q BNC socket which accepts a pulsed input.
With Option 5 this socket is fitted on the rear panel.

46882-373
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Rear-panel conneclors

The rear-panel connectors are shown in Fig. B-2 below.

27
{28)

(29}

(30}

(31)

(32

(33)

34
(35)
(36)

37

POWER r
WA

W § v

g RN, 24T

\

Fig. B-2 Instrument rear panel showing connectors

MOD /O (optional)
PULSE INPUT
{optional)

FREQ STD IN-QUT

4FSK

TRIGGER
2FSK

R3232

1EEE 488.2

RF OUTPUT (optional)
Power supply
DC supply fuse

(optional)
DC input (optional}

An Option 3 BNC socket which, when fitted, replaces the
froni-panel MOD I/O socket.

An Option 5 BNC socket which, when fitted, replaces the -
front-panel PULSE INPUT socket. :

BNC socket for the input of external standard frequencies of
either 1] MHz or 10 MHz. Can also supply a 10 MHz internal
standard output.

BNC socket used as one logic input (the other is the 2FSK
input} for 4FSK modulation.

BNC socket which has three uses; in priority order these are:
FSK logic input
Memory sequencing
Sweep trigger.

Y-way RS-232 connector for remote control of the
instrument. For contact allocation see Chapter 2,

24-pin socket accepts the standard GPIB connector to allow

remote control of the instrument, For contact allocation see
Chapter 2.

An Option 5 50 Q N-type socket. When fitted, replaces the
front-panel RF OUTPUT socket.

3-pin plug integral with fuse holder. Mates with AC supply
lead socket.

When Option 2 fitted, fuses the DC input socket.

When Option 2 fitted, the socket allows operation from an
external 11 to 32 V DC source. For contact polarity see
Chapter 2.
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Operation

The following sections replace those with the same titles in Chapter4 in the main body of the
manual. -

Pulse modulation selection -

Pulse modulation may be selected in addition 1o any other normal modulation modes. The source
is external only from the front-panel PULSE INPUT socket. Selection may be made as follows:

(1)  Select the Util 22: Pulse Modulation menu. This shows the currently selected modulation
mode against Mod Mode: (see Fig. B-3).

2 e Pulzes Modulation
Mod Mads: FM ikt

t @ . Disable
Bz Disable 1% Enable Ext

Fig. B-3 Pulse modulation menu

(2)  Enter 1 on the key pad (no terminator is required) to Enable the external modulation. The
display changes to show the current modulation plus Pulse (for example, Mod Mode: AM int
+ FM ext + Pulse). Entering 0 will disable the modulation.

(3)  Press [MOD] to retarn to the main screen. Repeatedly press [Mod] until Pulse Mod is
displayed together with EXT ON. Note that for pulse operation pressing [Source ON/OFF]
has no effect on the mstrument.

When ON the carrier is controlled by the logic level applied to the PULSE INPUT socket. A
logical ‘1’ (a voltage between 3.5 and 5 V) allows carrier output, a logical ‘0" (a voitage between O
and 1.0 V) suppresses it. Turning pulse mod OFF effectively applies a logical ‘1’ allowing carrier
output. '

Remote operation

The GPIB commands for pulse modulation PULSE:ON and PULSE:OFF are invalid , and PULSE?
will always return PULSE:ON,

Brief technical description

Block diagram Fig. B-4 replaces that given in Chapter 6 in the main body of the manual. This
shows that for an instrument fitted with Option 11: _

The front-panel EXT MOD-INPUT socket is replaced by the PULSE INPUT socket.
The front-panel former LF OUTPUT socket performs the dual functions of MOD I/O.
The rear-panel PULSE I/P socket is replaced by the 4FSK socket.

46882-373
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'Acceptance testing

The following acceptance tests supersede those given under ‘RF output’, ‘Carrier harmonics” and
‘pylse modulation’ in Chapter 7.

.

RF output
Specification
Level range: 140 ¢Bm to +25 ¢Bm, uncaiibrated above +19 dBm for carmier -
frequencies from 1.2 GHz to 2.4 GHz and uncalibrated above
+14 dBm for carrier frequencies above 2.4 GHz.
Accuracy: As per the standard instrument for output levels balow +7 dBm.

For output levels above +7 dBm and over a temperature range of 17°C
to 27°C:

+1 dBm to 1.2 GHz

12 dBm t0 2.51 GHz

Temperature coefficient:
<+0.02 dBPC 10 1.2 GHz
<+0.03 dBFC to 2,51 GHz

Test equipment

Description Minimum specification Example

Power meter +0.1 dB from 9 kHz to 2.51 GHz IFH* 69608 and
6932

Measuring . 0 dBm to ~127 dBm; 2.51 MHz to 2.51 GHz HP 8802A with

receiver 11722A sensor
and 11793A
down converter

Signal generator +8 GBm from 32.5 MHz to 2.54 GHz IFR* 2041

*IFR Ltd was previously known as Marconi Instruments Lid
RF level frequency response

Test procedure

69608
RF power meter

| ‘ rk { [] ——cea
i; Gl mF ouTPUT > O O—oobo
o 7
SENSOR
INPUT
6932 '
=, ’
Power
Sensor
©2373
Fig. B-5 RF output test set-up
46882-373 Annex-B-7
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@)

(3}

(4)

()
(©)
()

ALC linearity

Perform AUTO ZERO and AUTO CAL on the power meter.

Connect the test equipment as shown in Fig. B-5.

On the UUT set:
[CARR FREQ)] 30 [kHz]
[RF LEVEL] 0 [dB]

Record the output level measured by the power meter against each of the carrier frequencies
shown in Table B-1, checking that the results are within specification.

Set the UUT RF level to +7 dBm and repeat (4} using Table B-2.
Set the UUT RF level to +13 dBm and repeat {(4) using Table B-3.

Set the UUT RF level to +25 dBm and repeat (4) using Table B-4, decreasing the RF level to
+19 dBm when testing at carrier frequencies above 1.2 GHz and further decreasing the RF
level to +14 dBm when testing at carrier frequencies above 2.4 GHz.

Test procedure

(1
(2)
3)

(4)

<)
()
)]

Perform AUTO ZERQ and AUTO CAL on the power meter.

Connect the test equipment as shown in Fig. B-5.

On the UUT set:
[CARR FREQ! 2.5 [MHz]
[RF LEVEL] -4 [dB]

Record the output level measured by the power meter against each of the steps shown in

Table B-5, checking that the resuits are within specification.

Set the UUT carrier frequency to 500 MHz and repeat (4) using Table B-6.
Set the UUT carrier frequency to 2030 MHz and repeat (4) using Table B-7.
Set the UUT carrier frequency to 2510 and repeat (4) using Table BS.

Carrier harmonics

Specification |

Harmonics: Typically better than —25 dBc for RF levels up to 6 dB below the

maximum specified output

Test equipment

Description . Minimum specification Example
Spectrum DC to 7.6 GHz frequency coverage Anritsu MS2602A
analyzer or

IFR 2390 or 2386

OPTION 11 FAST PULSE AND HIGH POWER
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Test procedure

. Spectrum analyzer
o [HH !
T =
o N I ~ [
mizCm
uuT ' Wiksunfifisia Ghaki
: . nOImOog O
0D (00 OG0Tl omn g
oe® ol
| RF OUTPUT | RF INPUT

8]
2
3

)

2363

Fig. B-6 Carrier harmonics test set-up

Press CAL on the spectrum analyzer.

Connect the test equipment as shown in Fig. B-6.

On the UUT set:
[CARR FREQ] 10 [kHz}
[RF LEVEL] +19 [dB]

Measure the level of the second and third harmonics on the spectrum analyzer at each of the
carrier frequencies shown in Table B-9, decreasing the RF output to +13 dBm for carrier
frequencies above 1.2 GHz, checking that the results are within specification.

Puise modulation

Specification

Carrier frequency range: 100 kHz 1o 2.51 GHz (usable o 9 kHz}.

RF level range: Maxirmum guaranteed output is reduced by 3 dB when puise
modulation is selected.

RF level accuracy: Additional temperature coefficient £0.01 dB/°C when puise modulation
is enabled.

On/off ratio: >80 dB below 1.2 GHz.
>70 dB below 2.1 GHz.
=65 dB above 2.1 GHz.

Rise and fall time: Less than 20 ns {typically 10 ns}.

46882-373
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OPTICN 11 FAST PULSE AND HIGH POWER

Test equipment

Description Minimum specification Example
Power meter "1 +0.1 dB from 9 kHz to 2.51 GHz IFR 69608 and
6912
Spectrum Frequency coverage 100 kHz 1o 2.51 GHz Anritsu MS2802A
analyzer or IFR 2392,
2383 or 2386
50 Q load 1 W, 50 Q nominal impedance, DC to 2.51 GHz | Lucas Weinschel
(terminaiion) M1404N
Oscilloscope 100 MHz bandwidth Tektronix
TAS 465
Function DC to 10 kHz square wave HP 33258
generator
RF detector 100 kHz to 2 GHz HP 8471D
Pulse modulation RF level frequency response
69608

uuT RF power meter

PULSE ]
i 1 ROD
; 1
Function generator aitll s () O-Bomm
i [ L)
OUTRUT SENSOR
INPUT

6912

Power sensor

Capa2

Fig. B-7 Pulse modulation test set-up

Test procedure

(1)
@
@)

)
(5)

©®

Perform AUTO ZERO and AUTO CAL on the power meter.

Connect the test equipment as shown in Fig. B-7.

On the UUT set:
[CARR FREQ] 100 [kHz]
[RF LEVEL] ~&4 [dB]
[MENU] 22 ENTER

The UUT will enter the Pulse Modulation menu

Select I (To enable Puise Mod.)

[MOD] then [MOD] then [MOD] again (To select Pulse Mod)
[SOURCE ON/OFF] (To enable modulation source}

[MOD ON/OFF] (To enable modulation)

Set the function generator to provide +5 V DC, The RF outpﬁt will now be enabled.

Record the output level measured by the power meter against each of the carrier frequencies
shown in Table B-10 checking that the results are within specification.

Set the UUT RF level to +7 dBm and repeat (5) using Table B-11.

o
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Pulse modulation on/off ratio

Spectrum analyzer

o e RUHR T

8'vv-_Jo o E H%:

o ||~ @

HHO T

(s fssssyosi] Gifvaikse
1 mO o Onl O .
Function generator D@Qﬂ EE,J moog -
s L_,J

LS RF
o T;JJ%‘['-LS%E QUTPUT RF INPUT

cass3

Fig. B-8 Pulse modulation on/off ratio test set-up

Test procedure

(1)
@)
3)

4
&)
{6}
)
&)
)

(10)

Press CAL on the spectrum analyzer.

Connect the test equipment as shown in Fig. B-8.

On the UUT set:
ICARR FREQ! 100 [kHz]
[RF LEVEL} 0[dB]
[MENU} 22 ENTER

The UUT will enter the Pulse Modulation menu

Select 1 (To enable Pulse Mod.)

[MOD] then [MOD] then [MOD] again (To select Pulse Mod)
fSOURCE ON/OFF] (To enable modulation source)

[MOD ON/OFF] (To enable modulation)

Set the function generator to provide +5 V DC. The RF output will now be enabled.
Tune the spectrum analyzer to the same frequency as the signal generator.

Press PEAK FIND on the spectrum analyzer and note the output level.

Apply a short circuit to the PULSE INPUT socket. D

Again note the output level measured by the spectrum analyzer.

The difference between the levels recorded in (6) and (8) 1s the pulse mod on/off ratio.
Check that the ratio is within specification using Table B-12.

Repeat (5) to (9) for each of the frequencies shown in Table B-12.

46882-373
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Pulse modulation rise and fall time

PULSE uut
!3 Oscilioscope
Function generator
500
QUTPUT OUTPUT LOAD
RF DETECTOR
£3882

Fig. B-9 Pulse modulation rise and fall time test set-up

Test procedure

I
2

3)
@
5)

(6)

Connect the test equipment as shown in Fig. B-9.

On the UUT set:
[CARR FREQ] 1 [GHz]
IRFLEVEL] +7 [dB}
IMENU] 22 ENTER

The UUT will enter the Pulse Modulation menu

Select I (To enable Pulse Mod.)

[MOD] then [MOD] then [MOD)] again (To select Pulse Mod)
{SOURCE ON/OFF] (To enable modulation source)

[MOD ON/OFF] (To enable moduiation)

Set the function generator to produce 100 kHz, 0 V to +5 V square wave.
Adjust the oscilloscope controls such that the rise time of the envelope can be measured.

Measure the rise time between the 10% to 90% points checking that it is within the
specification shown in Table B-13.

Repeat (4) to (5) for the fall time of the envelope.
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ACCEPTANCE TEST RESULTS TABLES

OPTION 11
Table B-1 RF output at 0 dBm
Carrier frequency RF levei min, Resuit (dBm) RF level max.

{MHz) (dBm) {dBm)
0.03 -0.8 +0.8
0.33 -0.8 +0.8
60 —0.8 +0.8
180 -0.8 +0.8
300 -0.8 +0.8
420 ~0.8 +0.8
540 -0.8 +0.8
860 -0.8 +0.8
780 -0.8 +0.8
900 -0.8 +0.8
1020 -0.8 +0.8
1140 0.8 +0.8

1200 -0.8 +0.8 -

20238 and 2025
1201 -1.2 +1.2
1260 -1.2 +1.2
1380 -1.2 +1.2
1500 -1.2 +1.2
1620 -1.2 +1.2
1740 -1.2 +1.2
1860 -1.2 +1.2
2050 -1.2 +1.2
2025 ONLY

2220 1.8 +1.6
2340 -1.8 +1.6
2400 -1.6 +1.6
2510 -1.6 +1.6
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Table B-2 RF output at +7 ¢Bm
Carrier frequency RF level min. Result {dBm) RF level max,

{MHz) {(dBm) {dBm)
0.03 +6 +8
0.33 +6 +8
80 +8 +8
180 +6 +8
360 +6 +8
420 +6 +8
540 +8 +8
660 +8 +8
780 +8 +8
800 +6 +8
1020 +8 +8
1140 +6 +8
1200 +6 +8

20238 and 2025

1201 +5 +9
1260 +5 +9
1380 +8 +8

1500 ~+5 +9
1620 +5 +8
1740 +5 +8
1860 +5 +9
2050 +5 +8

2025 ONLY

2220 +5 +9
2340 +5 +8
2400 +5 +8
2510 +5 +8
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Table B-3 RF output at +13 dBm

Carrier frequency AF level min. Resuit (dBm) RF tevei max.
{MHz) {dBm) (dBm)}
0.03 412 +14
0.33 +12 +14
60 +12 +14
180 +12 +14
300 +12 +14
420 +12 +14
540 +12 +14
860 +12 +14
780 +12 +14
800 +12 +14
1020 +12 +14
1140 +12 +14
1200 +12 +14
20238 and 2025
120 +11 +15
1280 +11 +15
1380 +i1 +15
1500 +11 +15
1620 +11 +15
1740 +11 +15
1860 +171 +15
2050 +11 +15
2025 ONLY
2220 +11 +15
2340 +11 +15
2400 +11 +15
2510 +11 +15

46882-373
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Table B-4 RF output at +25 dBm

Carrier frequency RF level min, Hesuit (dBm) RF level max. -
{MiHz) {(dBm) (dBm)
0.03 +24 +28
0.33 +24 +26
60 +24 +26
180 +24 +26
300 +24 +26
420 +24 +26
540 +24 +26
860 +24 +26
780 +24 +26
200 +24 +26
1020 +24 +26
1140 +24 +26
1200 +24 +26
20238 and 2025, +19 dBm
1201 +17 +21
1260 +17 +21
1380 +17 +21.
1500 +17 +21
1620 +17 +21
1740 +17 +21
1860 +17 +21
1980 +17 +21
2025 ONLY, +19 dBm
2220 +17 +21
2340 +17 +21
2400 +#17 421
+14 dBm
2401 +12 +16
2510 +12 +16

Arnnmav 2 42
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Table B-5 ALC linearity at 2.5 MHz

RF level {dBm) RF level min. Resuit {dBm} RF levei max.
. (dBm)} {dBm)
—4 -4.8 -3.2
-3 -3.8 -2.2
-2 -2.8 -1.2
-1 -1.8 -0.2
0 -0.8 +0.8
1 +0.2 +1.8
2 +1.2 +2.8
3 +2.2 +3.8
4 +3.2 +4.8
5 +4.2 +5.8
8 +5.2 +6.8
7 +6 +8
8 +7 +9
] +8 +10
10 +9 +11
11 +10 +12
12 +11 +13
12.1 +11.1 +13.1
12.2 +11.2 +13.2
12.3 +11.3 +13.3
12.4 +11.4 +13.4
12.5 +11.5 +13.5
12.6 +11.6 +13.8
12.7 +it1.7 +13.7
12.8 +11.8 +13.8
12.9 +11.9 +13.9
13 +12 +14
14 +13 +15
15 +14 +16
16 +15 +17
17 +16 +18
18 +17 +19
19 +18 w20
20 +19 +21
21 +20 +22
22 +21 +23
23 +22 +24
24 +23 +25
25 +24 +28
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OPTION 11 FASYT PULSE AND HIGH POWER

Table B-68 ALC linearity at 500 Mz

RF level (dBm} RF level min. Result (dBm) RF level max.
(dBm) (dBm)
wd —4.8 -3.2
-3 -3.8 -2.2
-2 -2.8 -1.2
-1 -1.8 -0.2
0 -0.8 +0.8
1 0.2 +1.8
2 +1.2 +2.8
3 +2.2 +3.8
4 +3.2 +4.8
5 4.2 +5.8
6 +5.2 +6.8
7 +8 +8
8 +7 +8
g +8 .+10
10 +9 +11
11 +10 +12
12 +11 +13
12.1 +11.1 +13.1
12.2 +11.2 +13.2
12.3 +11.3 +13.3
12.4 +11.4 +13.4
12.5 +11.5 +13.5
12.6 +11.8 +13.6
12.7 +11.7 e +13.7
12.8 +11.8 ' +13.8°
12.9 +11.9 +13.9
13 +12 +14
14 +13 +18
15 +14 +16
16 +15 +17
17 +16 +18
18 +17 +19
19 +18 +20
20 +19 +21
21 +20 +22
22 +21 +23
23 +22 +24
24 +23 +25
25 +24 +26
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Table B-7 ALC linearity at 2050 MHz

RF level (dBm) RF level min. Resuit {dBm) RF level max.
. (dBm) {dBm)
—4 -5.2 -2.8
-3 —4.2 -1.8
-2 -3.2 -0.8
-1 ' 29 +0.2
0 -1.2 +1.2
-2 +2.2
2 +0.8 +32
3 +1.8 +4.2
4 +2.8 +5.2
5 "+3.8 +6.2
3 +4.8 +7.2
7 +5 +8
8 +6 +10
9 +7 +11
10 +8 +12
1 +9 +13
12 +10 +14
12.1 +10.1 +14.1
12.2 +10.2 +14.2
12.3 +10.3 +14.3
12.4 +104 +14.4
12.5 +10.5 +14.5
12.6 +10.6 +14.6
12.7 +10.7 +14.7
12.8 +10.8 +14.8
12.9 +10.9 +14.9
i3 +11 +15
14 +12 +16
i5 +13 +17
18 - w14 "+18
17 +15 +19
18 +18 +20
19 +17 +21
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Table B-8 ALC linearity at 2510 MHz

RF level (dBm) RF level min. Result (dBmj) RF level max.
(dBm}) {dBm}
—4 ~5.6 2.4
-3 ~4.6 -1.4
-2 -3.6 ~0.4
-1 -2.6 +0.6
0 -1.6 +1.6
1 -0.6 +2.6
2 +0.4 +3.6
3 +1.4 +4.6
4 +2.4 +5.6
5 +3.4 +6.6
6 +4.4 +7.6
7 +5 +8
8 +6 +10
9 +7 +11
10 +8 +12
11 +8 +13
12 +10 +14
12.1 +10.1 +14,1
12.2 +10.2 +14.2
12.3 +10.3 +14.3
12.4 +10.4 +14.4
12.5 +10.5 +14.5
12.6 +10.6 +14.6
12.7 +10.7 +14.7
12.8 +10.8 +14.8
12.9 +10.9 +14.9
13 +11 +15
14 +12 +16
15 +13 +17
16 +14 +18
17 +15 +19
18 +16 +20
19 +17 +21
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Table B-8 Carrier harmonic tesis at +12 dBm

Carrier 2nd harmonic Result (dBe) | 3rd harmonic Result (dBc)
frequency (MHz) max. level max. level
(dBc) (dBe)
0.01 25 ~25
0.1 -25 -25
1 ~25 -25
9.8 25 -25
10 -25 ~25
18.7 25 25
18.8 -25 -25
374 -25 25
37.6 25 -25
74.9 ~25 -25
75.1 -25 25
150 ~25 -25
151 ~25 -25
300 -25 ~25
301 —25 -25
600 ~-25 —25
601 25 -25
750 —25 w25
950 25 ~25
1200 -25 —25
20238 and 2025 (+13 dBm)
1201 —25 ~25
1500 -25 ~25
1800 ~25 25
2050 ONLY (+13 dBm)
2510 -25 ~25
46882-373 Annex-B-21
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Table B-10 Pulse mod. RF output at —4 dBm

Carrierfrequency RF tevel min. Resuit (dBm) RF level max.
(MiHz) (diBm) (dBm)
30 5.0 —— -3.0
80 -5.0 - ~3.0
180 ~5.0 - -3.0
300 -5.0 . -3.0
420 5.0 e -3.0
540 -5.0 e -3.0
860 -5.0 e -3.0
780 -5.0 e -3.0
900 -5.0 e -3.0
1020 -5.0 e ~-3.0
1140 -5.0 R ~3.0
1200 -5.0 N -3.0
20238 and 2025
1201 _ —6.0 o ~2.0
1260 -8.0 — -2.0
1380 -8.0 T 2.0
1500 -6.0 I 2.0
1620 -6.0 R 2.0
1740 —6.0 R -2.0
1860 ~8.0 e -2.0
20580~ 8,0 i -2.0
2025 ONLY
2220 ~B.0 R ~2.0
2340 -~8.0 e -2.0
2400 ~8.0° e -2.0
2510 -6.0 e 2.0
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Table B-11 Pulse mod. RF output at +7 dBm

Carrier freguency AF level min, Resuit (dBm) RF level max.
(MHz) {(dBm) ' (dBm)
30 +6.0 +8.0
80 +6.0 +8.0
180 +6.0 +8.0
300 +6.0 +8.0
420 +6.0 +8.0
540 +6.0 +8.0
660 +6.0 +8.0
780 +6.0 +8.0
800 +6.0 +8.0
1020 +6.0 +8.0
1140 +6.0 +8.0
1200 +8.0 +8.0
20238 and 2025
1201 +5.0 +9.0
1260 +5.0 +9.0
1380 +5.0 +9.0
1500 +5.0 +8.0
1620 +5.0 +9.0
1740 +5.0 +3.0
- 1860 +5.0 +9.0
2050 +5.0 +8.0
2025 ONLY
2220 +5.0 +9.0
2340 +5.0 +9.0
2400 +5.0 +9.0
2510 +5.0 +2.0
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DPTION 11 FAST PULSE AND HIGH POWER

Table B-12 Pulse modulation on/off ratio test

Carrier frequency Puise mod. on/off Measured value (dB)
{MHz) ratio {dB)
0.1 >80
32 >80
100 >80
320 =80
1000 >80
1200 >80
2023B and 2025
1500 »70
1800 =70
2050 »70
2025 ONLY

2100 >70 —
2400 >65

2510 >65. —

Table B-13 Pu

Ise modulation rise and falt time test

Result (ns)

Rise time
Fall time

<20 ns
<20 ns
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