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About this manual

This manual explains how to use the 2023 and 2024 AM/FM Signal Generators,

Intended audience

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

Structure
Chapter 1
Main features and performance data,
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,

Document conventions

The following conventions apply throughout this manual:

RFOUTPUT  Titles marked on the instrument panel are shown in Capital letters
[TRIGGER] Key titles are as sown on the key-caps in square brackets, and
Disable Messages on the display are shown in Italic letters

Associated publications
There is one other publication covering specific aspects of this equipment:-

s Service manual (46880-068C) covers maintenance and repair of the equipment.

www.valuétronics.com 46882-225U



CUSTOMER QUESTIONNAIRE

Please spare a moment to detach, complete and return the Questionnaire on the next page.
Your comments and suggestions will help us improve our products.

If you have had any problems with this product, please contact our Customer Support Help
Desk on 01582-33866 at Luton if you are in the UK, or your Local Service Centre if outside the
UK. The address and telephone number of your Local Service Centre is listed in this manual.

Please put the complefed form in the addressed envelope provided and mail.

www.valuetronics.com
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End User details

Name

Company Name

Company Address .
Country Post Code Fax no.
Telephone No Ext.
Equipment details
Part nos Serial nos Software Issues

Name & Address of Purchaser (if different from above)

Delivery Date Do you have a Maintenance Contract? []ves [ ]No
Equipment Condition
Was the equipment in perfect working order when delivered? m Yes D No
If the answer to the above question was 'no', was the problem to do with
mechanical condition (damaged case eic.) D Severity
suspected hardware fault ] Critical ]
suspected software fault n Major ]
did not meet its specification. ] Minor ]
Please fick the relevant item and describe below; Repeatable?
Yes ]
No ]
Occasionally ]

{continue In blank space on previous page If necessary)

Claim under Guarantee
If you have had problems,

have you already clairmed under the Guarantee E:] Yes [_] No
or do you intend to claim under Guarantee? ] ves [ ] No
Improvements

We should like to receive any suggestions for improvements or applications of this or other products that
you may have. Please add them below or include them on an exira sheet.

{continue in blank space on previous page if necessary)

Marconi Instruments Action
Initlal/Date Initial/Date Initial/Date

Copy o Comm. Admin. Distributor contacted Probiem established

. | Follow through needed Cleared
www.valiélEshiés.com
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Precautions

_WARNING | | CAUTION| | Note |

These terms have specific meanings in this manual:

WARNING § information to prevent personal injury.

| CAUTION
Note | important general information.

information to prevent damage fo the equipment.

Hazard symbols

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

Symbol Nature of hazard Reference
in manual
Dangerous voltage Page iv
A Static sensitive components Page v
A Fire hazard Page v
Berylka Pagev

Safety

This product has been designed and tested in accordance with IEC1010-1 {(BS EN61010-1)
‘Safety requirements for electrical equipment for measurement, control and laboratory use’.

Electrical hazards
AC supply voltage

This equipment conforms with IEC Safety Class 1, 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 touched immediately after removal.

Fuses

Note that the internal supply fuse is in series with the live (brown) 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.

Removal of covers

Disconnect the supply before removing the covers so as to avoid the risk of exposing high voltage
parts. If any internal adjustment or servicing has to be carried out with the supply on, it must
only be performed by a skilled person who is aware of the hazard involved.

‘www.valuétronics.com 46882-225()



PHRECAUATIONS

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 under Performance Data' in Chapter 1 for
power requirements. '

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 precautions, therefore, in the disposal of
these items.

Beryllia

Beryllia (beryllium oxide} is used in the construction of some of the components in this
equipment. This material, if incorrectly handled, could cause a danger to health - refer to the
Maintenance part of the Service Manual for safe handling precautions,

Tilt facility

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

Static sensitive components

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

www.vattigtfohics.com v



FRIWAU FIWIND

WARNING |  CAUTI

Los termes sulvants onl, dans e manust, des significations particulibres,

| WARNING I contient des informations pour éviter toute blessure au personnel.

contient des informations pour éviter les dommages aux &ywipements.

VW Note contient dimporiantes informations d'ordre général,

Symboles Signalant Un Risque
La significazion des symboles 1igs & cot dguipement et la suivanie:

Symibole Nature du Hsgue Référence
dans le

maniel

A Tansion dengersuse Page vi
A Risgue lid au feu Page vil
Le Barvilia : Page wil

t

s
£

Secur
Ce produtt a £1€ congu ot testé conformément 3 la norme IBC 10301 (B8 EN AI0I0-1
reconwnandations de séonrité des dquipements Slecirigues povr la mesure, le contrble ot
Futilisation en laboratoire.

Sécurité Electrique

®

Tension d'slimentation alternative

Cer appareil est protégeé conformément 2 la nore CEI de séouritd class |, dest-a-dive que sa prise
sectour comporte un B de profection i 1o terve. Pour malniendr cette protection, fe cable
dalimentation doit wujours ére branché A la source dalimentation par Fintermédiaire d'une prise
comportant une borne e,

Notez gue les filires dalimentation contionnent des condensatewrs qui peuvens encore Bire
chargés lorsgue Pappared] est débranché, Bien que Pénergie contenue soit conforme sux
exigences de séounied, i est possible de ressentiy un Iger choo s Ton touche Jes bornes sitdt aprks
débranchement,

Notex que le fusible dalimentation interme est en série aveo la phase (£ brun) du cabie
d'alimentation. 51 1a prise d'alimentation comporte deux bormes nog polarisées, I est possible de
connecter le fusible au newire. Dans oo cas, cortaines parties de Vapparei] peuvent rester & un
gertain potentiel méme aprés coupure du Tusible.

‘www.valuétronics.com 46882-2250



FHEVAUAITIUNS

Retrait des couvercles

Lapparet] dodt dtre débranchd avant de retiver los couvercies afin d'éviter tout contact avec los
£icments haute tenston. 51 toutefols un réglage interne oun une réparation néoessitent la présence
de Valimentation, ils devront 8ire effectnds par une personne qualifide et avisée dos rispues
SOCOUTLS,

4

| WARNING I

Risque Lie Au Feu
Lors du remplacement des fusibles vérifior Yexactiude de leur type of de leur valoor,

Sile cable dalimentation comporte une prise avee fusible indgrd, assurer vous goe sa valeur est
cotnpatible avec les bescins en courant de Vappareil, Pouy la consommation, reportez-vous au
chagitre 1 "Spdoifications™.

LDanger produits toxigues

Ceriains composants utilisés daps cet appareil peuvent contenly des résines of d'autres matitres
gui dédgagent des fmees toxigues lors de lewr incindration. Les précavtions dusages doivent
done &re prises lorsau'on se débarmsse de ce type de composant,

Le Bervilia {oxyde de Berylium) entre dans fa composhiion de certaing composants de cet
appareil, Cette matifre peut représentor un danger powr I sanié ¢'i elle n'est pas manipulde de
fagon correcte - se référer & la partie "Maintenance” du "Manuel de Maintenance” pour les
précastions de manipulation.

FPosition Inclinde

Lorsque Fapparet] est dans une position inclinde, i est recommandé, pour des raisons des
stabilité, de ne pas v cmpiler d'autres appareils.

WWw.vafﬁ&%hics.com vil



FNEAMAWV FINWVND

VorsichtsmaBnahmen

(WARNING| | CAUTION| = Note

Diase Hinweise haben eine bestimmie Bedeutung in diesem Handbuch:

WARNING I dienen zur Vermeidung von Verletzungsrisiken,

i dienen dem Schutz der Geriite,

| Note | enthalten wichtige Informationen,

Gefahrensymbole
Die Gefahrensymbole auf den Geriiten sind wie folgt:
Symbol Gefahrenart I Handbuch
& Gefanrliche Spannung Seite vii

A Feuergefahrlich Selte ix
Beryliium Oxid Seite ix

Sicherheit

Dieses Produke wurde in ﬁbereinstimmung mit der IEC 1010-1 Norm (BS EN 61016-1) fiir
“Sicherheitsanforderungen ap elektrische Geriite in der MeBtechnik, fiir Steuerungen oder im
Laboreinsatz” entwickelt und gepriift.

Elektrische Schidge
Wechselspannungsversorgung

Dias Gerit entspricht TEC Sicherheitskiasse 1 mit einem Schutzleiter nach Erde. Das Netzkabe)
mud stets an eine Steckdose mit Erdkontakr angeschlossen werden.

Filterkondensatoren in der internen Spannungsversorgung kinnen auch nach Unterbrechung der
Spannungszufiibrung noch geladen sein. Obwohl die darin gespeicherte Energie innerhalb der
Sicherheitsmargen liegt, kann ein leichter Spannungsschlag bei Bertihrung kurz pach der
Unterbrechung erfolgen.

Sicherungen

Die interne Sicherung in der Spannungszufiihrung ist in Reihe mit der spannungsfiibrenden
Zuleitang (braun) geschaltet. Bei Verbindung mit einer zweiadrigen, nicht gepolien Steckdose
kann die Sicherung in der Masseleitung Hegen. so dafl auch bei geschmolzener Sicherung
Geriiteteile immer noch auf Spannungspotential sind.

www.valuétronics.com 46852-225U



PRECAUATIONS

Abnahme von Abdeckungen

Die Spannungsversorgung mufl vor Abnahme von Gehiaseabdeckungen unterbrochen sein, damit
hochspannungsfiihrende Teile gefahrlos zugingtich sind. Falls Abgleiche oder Servicearbeiten
unter Spannung nofwendig werden, diirfen solche Arbeiten nur von fachkundigem Personal
durchgefiihet werden, das die Gefahren kennt,

'WARNING |

Feuergefahr

Es diirfen nur Ersatzsicherungen vom gleichen Typ mit den korrekien Spezifikationen
entsprechend der Stromaufnahme des Gerites verwendet werden. Siche hierzs die
Leistungsdaten (Performance Data} in Kapitel 1.

Warnung vor giftigen Substanzen

In einigen Bauelementen dieses Geriits kinnen Epoxvharze oder andere Materialien enthalten
sein, die im Brandfall giftige Gase erzeugen. Bei der Entsorgung miissen deshalb entsprechende
Vorsichtsmalinahmen getroffen werden,

Berylium Oxid
Beryllihwm Oxid wird in einigen Bavelementen verwendet.

Bei inkeorrekter Handhabung kann dieses Material Gesundheitsschiiden verursachen, Siche
hicrzu die Hinweise zur Handhabung im Service-Handbuch,

WARNING I

Schragsteliung
Bei Schriigstellung des Gerits sollten aus Stabilititsgriinden keine anderen Gerdite darauf gestellt
werden.

www.vattig#shics.com X



FREWAU TIVND

 WARNING| CAUTION| = Note

Cuast termind vengono ulllizzal in questo manuals con significall specifich

WARNING ' riportano informasiont atte ad evitars possibili pericol alls persona,

Simboli di pericolo
Stgnificato dei simboli di pericolo uilizzats nell apparato;

Simbole Tipo i paricolo Riferimento
nel manusise

Tansione pericolosa Pagina x

Berillin Paging xi

A Perieols dincendio Fagina xi

Sicurezza

(uesto prodotio & stato progotato e eollandato in accordo con le novme IRCINI0-1 (B
EN61G10-1) “Safery requirements for electrical eguipment for measurement, control and

1Y s

laboratory use” (Requisit] di sicurezza per apparati eletirici &b misura, controlle & di laboratorio).

WARNING '

Pericoli Da Elstlricita

Allmentazione ¢.a.

Quest ‘apparato & provvisto del collegamento di prorezione di terra e rispetta le norme di
sicurezza IHC, classe I Per mantenere guesta protezione & necessario che il cavo, laspiua o la
presa dalimentazione slans taitd provvist 4 terra.

it circuito d'alimentazione contiene del filtri 1 cui condensatori passono restare carichi anche dopo
aver rimosso Falimentazione. Sebbene Venergia immsagazzinata & entro § it di sicarezea,
purtuttavia una leggera scossa pud essere avvertita toccando & capl della spina subito dopo averla
rissa.

Notare che un fusibile & posto sul filo caldo (marrone} del cavo di alimentazione. Qualora
Palimentazions avvenga tramite due poli non polarizeati, & possibile che i fusibile vada a
projezione dei neutro per cul anche in case di una sua rottura, Vapparato potrebbe rostare 50110
fensione.

WWw.vaIuétronics.com 46882-225U



PRECAUATIONS

Rimozione del coperchi

Prima di rinmmovers | coperchi occorre scollegare o sping dalimentazions onde evitars i vischio
di esposizione df partt ad alta tonsions, Hventuall operaziond di manutenzione che richiedons Ia
presenza dellalnmentazione dovianno essers eseguite solo da parte di personale specializzato ed o
conoseenza dei pericol coinvoli,

| WARNING |

FPericon o'incendio

Agsicurarst chie, in caso di sostituzione, vongane ytitizzatl solo fusibill della portata ¢ del tipo
preseriiti,

Se viens usata una spina con fasibill, assioararst ohe guestt stane & poriata adeguate s reguisit
i alimentazione richisst dallo strumento. Tall reguisit sono riportatd nel cap. 1 "Performance
data”,

Pericolo sostanze tossiche

Alcuni del componenti usall in gquesto strumenio possono contenere resing o altrl materiall che, se
bruciati, possone emettere Tundl tossiel, Prendere quind ke opportune precauziont neii'aso di tali
parti,

Herillio {ossido di beritHos & utilizzato nella costrizione di aleunt componentd & questapparato,

Cruesto materiale, se maneggialo non correttarnente, pud causere dannt alla sajute. Par
riferimmento a1 capiol di mamuenzione del Manuale & Bervizio per le precauziond richieste,

Posizionamento inclinato

Quando lo strumento & in posizions mnclinata & raccomendato, per motivi & stabilind, non
sovrappurre alirt strumenti.

vww.Vvattigtrohics.com Xi




FHECAUTIUNS

Precauciones

_WARNING | | CAUTION| | Note |

Estos términos tienen significados especifices en este manual:

WARNING | contienen informacidn referente a prevencién de dafios personales.

ON | contienen informacién referente a prevencin de dafios en equipos.

¢ contienen informacidn general importante,

Simbolos de peligro
Los significados de los sfmbolos de peligro que aparecen en los equipos son ios siguientes:

Simbolo Naturaleza del peligro Reterencia
an manual

A Yoltaje peligroso Pagina xi
Peligro ds 'incendio Pagina xiii
Berilio Pagina xii

Seguridad

Este producto ha sido disefiado y comprobado de acuerde con la norma IBC 1010-1 (B8
EN61010-1) sobre “Necesidades de seguridad para equipos eléetricos de medida, control v
labogatorio,

Nivel Peligroso De Electricidad
Tension de red

cable de proteceidn de masa. Para mantener esta proteccidn, el cable de alimentacién de red debe
de conectarse siempre a una clavija con terminal de masa,

Tenga en cuenta que el filire de red contiene condensadores que pueden almacenar carga una vez
desconectado el equipo. Aunqgue la energia almacenada estd dentro de los requisitos de

seguridad, pudiera sentirse una ligera descarga al tocar la clavija de alimentacién inmediatamente
despuds de su desconexidn de red.

Fusibles

Se hace notay gue ef fusible de alimentacidn interno estd enserie con el activo (marrén) del cable
de slimentacion a red. 51 Ja clavija de alimentacién de red cuenta con sélo dos terminales sin
polaridad, el fusible puede pasar a estar en serie con el neutro, en cuyo caso existen partes del
aquipo que permanecerfan a tension de red incluso despuds de que el fusible haya fundido.

www.valuétronics.com 468822250



PRECAUATIONS

Para retirar las tapas

Desconectar de red antes de retirar las tapas para cvitar ¢l riesgo que supone tener accesibles
aguellas partes del equipo expuestas a alta tensién, Aquellas operaciones que requieran tener
alimentacidn con las tapas abiertas para mantenimiento o ajuste deben de ser realizadas por
personal cualificado, gue esté al tanto de los riesgos implicados,

WARNING I

Peligro de incendio
Asegilrese de utitizar sélo fusibles del tipo v valores especificados como recuesto.

Si se utiliza una clavija con fusible incorporado, asegdrese de que los valores del fusible
corresponder a los requeridos por el equipo. Ver seccidn de especificactones del capitulo | para
comprobar los requisitos de alimentacion.

Aviso de toxicidad

Alguno de los componenies utitizados en este equipo pudieran inchuir resinas u ofro tipo de
materiales que al arder produjeran sustancias toxicas, Por tanto, tome las debidas precauciones
en la manipulacion de esas piezas.

Berilio
Berilio {(dxido de berilio) Este material es utilizado en la fabricacion de alguno de los
componentes de este equipo.

5t se manipulase incorrectamente podria cansar dafios a la salud - Bn la seccidn ds
manieniniento ¥ reparacidn enconirard normas de manejo de seguridad.

Tener En Cuenta Con El Equipo Inclinado

St utiliza el equipo en posicidn inclinadz, se recomienda, por razones de estabilidad, no apilar
otros equipos encima de €1

www.vattigtfdhics.com xii
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GENERAL INFORMATION °F
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MALLINIU A L FINTTWINIVIA ] IV

Introduction

The 2023 and 2024 are portable and lightweight synthesized signal generators covering the
frequency range 10 kHz to 1.2 GHz (2023) and 10 kHz to 2.4 GHz (2024). A dot matrix display
with 2 comprehensive sct of utility menus allow flexibility 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 control ensures that the instruments are 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 interfaces allow remote control of all
functions except the supply switch, and allow the instruments to be used either manually or as
part of a fully automated fest system.

Main features

Operation

Selection of parameters on the screen may mvolve 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 liquid crystal panel, with backlighting. Display contrast may be
varied to accommodate differing lighting conditions and the setting saved in memory. A
graphical display test is available to the user.

Frequency selection

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

Output

RF output up to +13 dBm can be set by direct keyboard entry with z resolution of 0.1 dB over the
entire range. For instraments fitted with the high power option, RF output is increased to

+25 dBm (+19 dBm above 1.2 GHz). A carrier ON/OFF key is provided to completely disable
the output.

A choice of level units is available to the user and provision is made for the conversion of units
{for example, dBm to uV) by a simple keypress.

An electronic trip protects the generator 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
OUTPUT 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.

Modulation

Comprehensive amplitude, frequency and phase modulations are available. Pulse modulation can
be applied to the carrier from an externai pulse source. The instrument also accepts one or £wo
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 simultaneously in one modulation channel. An
independent BNC input on the front panel allows external modulation signals to be combined

www.valuétronics.com . 46882-225U



with the interpal signal(s). These sources can be combined to give a number of modulation
modes. The pulse modulation can be used in combination with the other forms of modulation.

The frequency modulation range provides a 1 dB bandwidth of typically 100 kHz 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 10 kHz bandwidth up to a maximuam of 10 radians.

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

The external input voltage required for 100% modulation is 1 V RMS (1.414 V peak). To
accommodate other signal levels, Automatic Level Control (ALC) can be selected which provides
correctly calibrated modulation for inputs between (175 and 1.25 V RMS.

A MOD ON/OFF key simplifies the testing of signal to noise ratio.

Incrementing

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

for ®M and 1 dB for output 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. Four parameters
are used to specify sweep; start, stop, step size and time per step, alt 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 coatrol. 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 signai applied to the rear panel TRIGGER input.

Memory

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 cioning

The stored settings in one instrument can be easily transferred (without the use of a controller) to
another instrument using the RS-232 interface, or to several other instruments using the GPIB
interface.

Memory sequencing

A software facility allows sequences of stored instrement settings to be defined. The
incrementing facilities can then be used to cycle through the settings in manually operated test
systems.

Programming

. A GPIB interface is fitted so that all functions are controllable via the interface bus which is
designed to the [EEE Standard 488.2. The instrument can function both as talker and listener.
The instrument also has an R$-232 interface which uses the common GPIB command set. The
interfaces enable the instrument to be remotely controlled as well as being used to transfer
settings (cloning) from one instrument to another.
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Software protection

To prevent accidental interference with the contents of internal memories, internal datz is
protected.

Calibration data

Al alignment data is digitally derived. Realignment can be undertaken, without removing
covers, by protected front panel functions or via the GPIB interface.

Spectral purity

With an SSB phase noise performance of typically -121 dB¢/Hz at 20 kIz offset from a 1 GHz,
carrier, these instruments can be used for both in-channel and adjacent channel receiver

measurements, Harmonically refated signals and non-harmonics are typically better than -25 d3c
and -60 dBc respectively.

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).
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Performance data

Carrier frequency

Range:
Resolution:
Accuracy:

RF output

Range:

Resolution:

Accuracy:

Attenuator hoid:

Output impedance:

Reverse power;

75 € cailbration:

Spectral purity

Harmonics:

Non-harmonics:

Residual FM:

S88 phase noise:

RF leakage:

Modulation

Frequency modulation
Daviation range:
Resolution:
Bandwidth (1 dB}:

Accuracy:

10 kHz t0 1.2 GHz (2023},
10 kHz to 2.4 GHz (2024).

1 Hz.

Equal to the frequency standard accuracy.

-137 dBm to +13 dBm.
When AM is selected the maximum RF output leve! decreases linearly with increasing AM
depth to +7 dBm at 99.9% depth.

0.1 dB.

For output levels above -127 dBm and over a temperature range of 17 to 27°C:
10.8 dB3 to 1.2 GHz;

+1.6 dBto 2.4 GHz.

Temperature coefficient <+0.02 dB/°C te 1.2 GHz, and <30.04 dB/°C to 2.4 GHz.

inhibits operation of the step attenuator from the levet at which the key is enabied. Usable
for a levet reduction of at least 10 dB. Typical accuracy +3 dB.

50 &, type-N connector to MIL 380123D. For output levels less than -5 dBm output VSWR
is less than 1.3:1 for carrier frequencies up fo 1.2 GHz and less than 1.5:1 for carrier
frequencies up fo 2.4 GHz.

Protected against the application of reverse powsr o the output connector for lsvels up to
50 W from 50 & or 25 W from a source VSWR of 5:1. Protection circuit can be reset from
the front panel or via the GPIB/RS-232 interfaces.

The output ievel can be entered as the value after a 50/75 £ extemal adapter.

Typically better than -30 dBc for levels up to +7 dBm.
Typically better than -25 dBc for RF levels up {0 +13 dBm.

Better than -70 dBc for carrer frequencies up to 1 GHz.
Better than -64 dBc for carrier frequencies above 1 GHz,
Beiter than -60 dBc for carrier frequencles above 2 GHz,

Less than 4.5 Hz RMS in a 300 Hz fo 3.4 kHz bandwidth at a carrier frequency of 1 GHz,

Residuai FM (typical)
<tHZat 249 MHz
<2HZat 501 MHz
< 3 HZ at 1001 MHz
< B HZ at 2001 MHz

Better than -121 dB/Mz at 20 kHz offset from a 470 MHz carrier.
Typically -121 dB/Hz at 20 kHz offset from a 1 GHz carrier.

Less than 0.5 uV at the carrier frequency into a two-tum 25 mm diameter toop 25 mm from
the surface of the signal generator.

FM, AM or phase modulation can be applied to the carrier from an internal or external
medulation source. The internal modulation source is capable of generating two
simultanecus signais into any one of the modulation channels. Internal and external
modutation can be simultaneously enabled fo produce combined amplitude and frequency
{or phase) modulation. Puise modulation can be applied to the carrier from an external
puise source. The pulse modutation can be used in combination with the cther forms of
modulation. 2 level or 4 level FSK modulation can be applied to the carrier using data from
an external source.

0 to 100 kHz,
3 digits or 1 Hz.

BC to 100 kHz {DC coupled),
10 Hz to 100 kMHz {AC coupled),
20 Hz to 100 kHz (AC coupled with ALC),

£5% at 1 kHz modulation rate.

\érww.vaﬁi@t?&hics.com
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Carvier erron; Less than 1% of the set frequency deviation when DC coupled.

Distortion: Less than 3% at 1 kHz rate for deviations up to 100 kHz. Typicaily 0.5% at 1 kHz rate for
deviations up to 10 kHz.
Group detay: l.ess than 5 us to 100 kHz.
FSK
Modes: 2 levei or 4 lavel FSK.

Data source: Exiernal data connected to TRIGGER connector (2 level) or TRIGGER and PULSE

connectors (4 tevel}.

Frequency shift; Setiable up to £100 kHz.

Accuracy: As FM deviation accuracy.
Timing jitter: +32us
Fitter: 8" order Bessel, -3 dB at 20 kHz.

Phase modulation

Range: O te 16 radians.

Resolution: 3 digits or 0.01 radians.

Bandwidth (3 dB): 100 Hz to 10 kHz.

Accuracy: 5% at 1 kHz modulation rate.
Distostion: Less than 3% al 10 radians at 1 kHz.

Typically G.5% for deviations up to 1 radian at 1 kHz.

Amplitude modulation (for carrier
frequencies <1 GHz, usable to
2 GHz)

Range:
Bandwidih (1 dB):

Resolution:

Acouracy:

Distortion:
DM on AM:

Pulse moduiation

Carrier freguency range:

RF lavel range:

BF level accuracy:
input:

On-off ratio:

Rise and fall ime:

Moduiation osciliator

Frequency range:

Resolution:

Distortion:

Sine wave frequency response:

Waveforms:

0 {0 99.9%.

DC to 30 kHz (DG coupied),
10 Hz to 30 kMHz (AC coupled),
20 Hz to 30 kHz (AC coupled with ALC}.

0.1%.

+5% of set depth at 1 kHz rate at +17°C to 27°C ambient temperature.
Temperature coefficient <0.02% per °C.

L.ess than 3% at 1 kHz rate for modulation depths up to 80%.
Typicaily 0.1 radians at 30% depth at 470 MHz.

32 MMz to 2.4 GHz, usable to 10 MHz.

Maximum guaranteed outpt is reduced to +8 dBm (+20 dBm or +14 dBm with high power
option) when pulse modulation is setected.

Maximum additionai unceriainty is £0.5 dB.

Rear panel BNC connector with an input impedance of 10 kQ nominal, A fogical'1' (3.5t05 V)
turns the carrier on, a logical ‘0’ (O te 1 V) turns the carrier off. Maximum safe inputis 15 V.

Better than 40 ¢B,
better than 45 B below 1.2 GHz.

Less than 10 us.

The internal modutation oscillator is capabie of generating one or two modulation tones
simultaneously in one modulation channel.

0.01 Hz to 20 kHz.

0.01 Hz to 100 Mz,
0.1 Hzio 1 kHz,
1 Hz 10 20 kHz.

Less than 0.1% at 1 kirz.
Typically 1 dB DC to 20 kHz.

Sine {to 20 kHz),
triangle or square wave (to 3 kHz).
Square wave jitter <6.4 15 on any edge.

‘www.valuéfronics.com
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Output:

External modulation input
input ievei:
Input impedance:
Moduiation ALC:

Sweep mode

Frequency standard

Internal standard
Type:
Aging rate:
Temperature stability:

External standard:

Calibration interval

Remote control
GPIB:
Capabilities;

RS-232:
Connector:
Baud rate:
Handshake:

Electrical:

Electromaghetic compatibility

Safety

Rated range of use

Conditions of storage and transport

Power requirements

Dimensions and weight

The modulation oscillator signal is available on a front panel BNC connector at a level of
2V RMS EMF from a 600 £ source impedance.

A front panel external modutation input is provided.

1V RMS (1.414 V peak) sine wave for set deviation. Maximum safe input is =15 V.

100 k2 nominal.

Levels the applied external modulation over the range 0.75 10 1.25 V RMS. High and low

indicators in display indicate when the input is ouiside leveiling range.

A carrier frequency sweep mode is provided. The sweep is defined by entry of the start,
stop and frequency sitep size. The step fime can be set from 20 ms to 10 s per step. A
trigger input on the rear panel may be used to trigger a step or the complete sweep.
Sweep can be set to continuous.

The carrier frequency and internal modulation frequency are synthesized from either an
internal reference oscillator or an external reference.

10 MHz TCXO.
Less than #1 in 168 per year.
Better than 5 in 107 over the temperature range & to 55°C.

Input.  Requires an input of 220 mV AMS 1o 1.8 V RMS into 1 KE2 on rear panel BNC
connector, Input frequency can be 1 MHz or 10 MHz.

Qutput:  Rear panef BNC socket provides an output of 10 MMz at & nominal level of 2 V
pk-pk into 50 .

Recommended 2 years. Realignment can be accomptished by GPIB control or from the
front panel. There are no mechanical adjustments required for realignment.

Alt functions except the supply swiich are remotely programmable.

Complies with the foliowing subsets as defined in |IEEE Std 488.1; SH1, AM1, 16, TEOQ, L4,
LEQ, SRY, PPO, DC1, DT1, CC, E2.

Alt functions except the supply switch are remotely programmable.
9-way mate D-type
300 to 9600 bit/s.

Hardware: DTR, RS, CTS and DSR
Software: XON and XOFF

interface to EIA-232-D.

Conforms to the protection requirements of Council Directive 89/336/EEC.
Complies with the limits specified in the following standards:

EN55011 Class B CISPR 11
ENG0082-1 IEC 801-2,3,4
£NB0555-2 |EC 555-2

This Instrument is designed fo comply with the requirements of EN61010-1/IEC1010-1, for
Class 1 portable equipment and is for use in a poliution degree 2 environment. The
equipment is designed to operate from an instailation category 1 and 2 supply.

Specification is met over the temperature range 0 to +55°C, humidity up to 93% at 40°C
and elevation up to 3050 m (10,000 ).

The instrument can be stored at temperatures from -40°C to +71°C, elevations up o
4600 m and humidities up to 95% at 40°C.

47 o 83 Hz at 9010 132 V, or 188 to 264 V at 175 VA maximum.

Height Width Depth Weight

107 mm 419 mm 440 mm <8 kg
42in 18.5in 17.31n <1761b
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Options

Option 1: No attenuator

Omits the internal step attenuator. Not available with Option 3. Specification as standard
instrument with the following exceptions:

RF output rangs: -2 dBm to +15 dBm. When AM is selected the maximum output level reduces linearly with
AM depth to +9 dBm at maximum AM depth,

RF level accuracy: As standard instrument for levels between -2 dBm and +15 dBm.

Puise modulation: Not available,

Reverse power protection: Heverse power protection is not provided.

Option 2: DC operation

Allows for operation from an external DC power source in addition to an AC power source.
Specification as standard instrument with the following additions:

DC supply range: 1tt032 V.
DC consumption: 70 W with Option 3 not fitted.
AC supply freguency A7t 440 Hz at 90 to 132 v,

471063 Hz at 188 to 264 V
2 200 VA maximum.

Option 3: High power

Increases maximurm output from the normal +13 dBm. Not available with Option 1.
Specification as standard instrament with the following exceptions:
RF output range: =137 dBm io +25 dBm for carrier frequencies up to 1.2 GHz.
-137 dBm to +198 dBm for carrier frequencies above 1.2 GHz,

Maximum output is reduced by 5 dB when pulse modulation is selected and/or by up to
8 dB dependant upon set AM depth.

R¥F level accuracy: Qver a temperature range 17°C to 27°C:
+1 dB up to 1.2 GHz,
+2 dB up o 2.4 GHz.
Temperature coefficient «<:0.02 dB/°C {0 1.2 GHz, and <+0.04 dB/°C t0 2.4 GHz.

Harmonics: Typically batter than -25 dBc for levels 6 dB below the maximum specified output.

Option 4: High stability frequency standard

Replaces the internal TCXO with a high stability OCXO. Specification as standard instrument
with the following exceptions:

Aging rate: +25in 107 peryear, £5in 10% par day affer 2 months continuous use,
Stabiiity: Better than 25 in 108 over the temperature range C to 50°C.
Warm-up fime: Within 2 in 107 of final frequency 10 minutes after switch on at a temperature of 20°C,

Option §: Rear panel connectors

The front panel connectors RF QUTPUT, LF QUTPUT and EXT MOD INPUT are refocated on
the rear panel for rack mounted operation.

www.valuéfronics.com 46882-225U
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Versions, options and accessories zmz-%
When ordering please guote the full ordering number information. o %
Ordering numbers Versions —
2023 10 kH2 o 1.2 GHz Signal Generator.
2024 10 kH2 o 2.4 GHz Signal Generator.
Options
Option 1 No aftenuator (nol available with Option 3.
Option 2 DC operation.
Cption 3 High power (not available with Option 1).
Option 4 High stability frequency standard,
Option § Rear panel connectors.

Supplied accessories

43129-003W AC power supply lead.
46882-225U Operating manual (this manual).
43130-119U DC suppiy fead (supplied with Option 2 oniy).

Optional accessories

54311-2082 50/75 Q adapter.

46880-068C Service manual.

46884-792D Rack mounting kit.

46662-601J Transit case.

46662-602F Carrying case.

46884-650F RS-232 cable, 9-way fematle to 9-way female, 1.5 m,
46883-408K IEEENEC adapter block for GPIB socket,
43129-180U GPiB lead assembly.

59999-524N TEM cell.
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Chapter 2
INSTALLATION
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INSTALLATION

Initial visual inspection

Immediately after unpacking, thoroughly inspect the instrument for signs of physical damage that
may have occurred during shipping. If any damage is found, or if the instrument fails the Goods-
in checks {see below), return the instrument to the following address:

Marconi Instruments Ltd
The Airport

LUTON

Bedfordshire LUZ 9NS

Attach a label indicating the service required, type or model number, serial number and your
return address. Use the container and packing materials that were used to ship the instrument.

Ventilation

If the instrurnent is fitted with a plastic cover it should be removed before the instrument is
connected to the AC mains supply. The instrament is air-cooled with fan assistance, via air
intakes. Air is ducted over the heat producing elements and is expelled via a rear panel fan.
Neither the fan exhaust nor the air intakes must be obstructed whilst the instrument is in use.

Goods-in checks

The foliowing goods-in check verifies that the instrument is functioning correctly, but does not
verity conformance to the listed specification. To verify that the instrument conforms to the
specification given in Chapter 1, refer to Chapter 7, ‘Acceptance testing'.

(1) Ensure that the correct fuse is fitted (accessible from the rear panel} and connect the
instrument to the supply.

{2) Switch on and check that a display is present.
{3) If the instrument appears to be completely dead, carry out the following:

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

Check that the mains fuses have not blown.

Instrument operating position

For reasons 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 90 - 132 'V and 188 - 264 V the PSU automatically selects the appropriate range. There
is no manual voltage range selection provided.

AC fuse

For the AC voltage range of 90 to 264 V the fuse rating is 2 A-T (time lag). The AC fuseis a
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 to lever out the holder.

www.valugtronics.com 46882-225U
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Internal fuse

Note that there is an additional, non-operator replaceable internal, fuse fitted in the switched
mode power supply (not applicable to instruments fitted with Option 2, which have a different

power supply).
>
AC supply cable O
The AC supply cable is fitted at one end with a socket which mates with the AC connector on the E
rear panel. When fitting a supply plug, ensure that connections are made as follows: j
Ground (Earth) - Green/Yellow E
Neutral - Blue %
Live - Brown -

When attaching the supply lead to a non-soldered plug, it is recommended that the tinned ends of
the lead are cut off to avoid intermittent connections resulting from cold flow.

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:

1Tto32V

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 cartridge
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 internally connected to the chassis of the instrument. A suitable lead is
available as a supplied accessory (see Chap. 1 'Versions, options and accessories’),

DC INPUT

C2284

Fig. 2-1 DC INPUT socket showing cennector polurity {viewed from rear of instrument)

General purpose interface bus (GPIB)

The GPIB interface built into the instrumnent enables the signal generator to be remotely
controlled to form part of an automatic measuring system, as well as being used to dump memory
(cloning) from one instrument to another,

www.valtiéiehics.com 2.3
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GPIB cable connection
Comnection to other equipment which has a 24-way connector to IEEE Standard 488 is made
using the rear panel IEEE 488-2 socket. For this purpose the GPIB cable assembly, available as
an optional accessory (see Chap, 1 "Accessories'), may be used.

GPIB connector contact assignments

The contact assignments of the GPIB cable connector are as given in the table below and shown

in Fig. 2-2.

Contact Function Contact Function
i Data VO 1 13 Datal/O 5
2 Data I/O 2 14 Datal/O 6
3 Data /0 3 15 Datal/O 7
4 Data 110 4 18 Datal/O 8
5 EQ! 17 REN
<] DAV 18 Pair with 6
7 NRFD 19 Pair with 7
8 NDAC 20 Pair with 8
9 IFC 21 Pair with 9
10 SRQ 22 Pair with 10
i 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 to IEC conversion

An optional IEEE to IEC adapter is also available (see Chap. 1 ‘Versions, options and
accessories’) for interfacing with systems using a 25-way bus connector to [EC Recommendation
625. The method of use is shown in Fig, 2-3.

;:: 24
INSTRUMENT ;. IFEE LEAD <
{IEE | S—

EQUIPMENT
WITH [EEE
CONNECTOR

CONNECTOR)

1 % IEC LEAD —

INSTRUMENT

EQUIPMENT

L4
(IEE o Lo WITH IEC
CONNECTOR) CONNECTOR
[EEE to IEC
ADAPTER
46883-408K

Fig. 2-3 TEEE to IEC conversion
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Interface bus connection

The cables for the interface bus use special male-female connectors at both ends. This allows
several connectors to 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 lnear interconnection between the devices with the restriction that
the total cable length for the system must be:-

O No greater than 20 m (65 ft).

() No greater than 2 m (6 ft) times the total number of devices (including the controller}
connected to the bus.

=
O
=
3
I
=
o
=

RS-232 interface

The RS-232 interface built into the instrument enables the signal generator to be remotely
controlled as well as being used to dump memory (cloning) from one instrurtent to 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 Signal
1 DCD Data carrier detect
2 RXD Receive data
3 TXD Transmit data
4 DTR Data terminal ready
5 SG Signal ground
6 DSR Data set ready
7 RTS Request to send
8 CTS Clear to send
9 RI Ring indicator
The RS-232 interface can be connected to a personal computer's AT connector using a

null-modem cable. A suitabie cable is available from Marconi Instruments - see "Versions,
options and accessories’ in Chap. 1.

Cleaning the LCD window

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

Rack mounting

The instrument, which is normally supplied for bench mounting, may be mounted in a standard
19 inch rack (see Chap. 1 'Versions, options and accessories').
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Routine safety testing and inspection

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

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

Prior to cartying out any inspection and tests the instruments must be disconnected from the
mains supply and ali external signal connections removed. All tests should include the
instrument’s own supply lead, all covers 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 out in the
following sequence:

1. Visual inspection
2. Earth bonding test (Class I equipment only)
3. Insulation resistance test.

1. Visual inspection

A visual inspection should be carried out on a periodic basis. This interval is dependant 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 instrument 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 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).

Check that the mains supply switch isolates the instrument from the supply.
The correct rating and type of supply fuses.

Security and condition of covers and handles,

Check the supply indicator functions (if fitted).

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.

H any defect is noted this should be rectified before proceeding with the following clectrical tests.

2. Earth bonding tests (Class | Equipment only)

Earth bonding tests should be carried out using a 25A (12V maximum open circuit voltage) DC
source. Tests should be limited to a maximum duration of 5 seconds and have a pass limit of
0.1 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 VDC 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. It is advisable
to make the live/neuntral link on the appliance tester or its connector to avoid the possibility of
returning the instrument to the user with the Hve and neutral poles linked with an ad-hoc strap.
The test voltage should be applied for 5 seconds before taking the measurement. Marconi
Instruments products employ reinforced insulation in their construction and hence a minimum
pass limif of 7 M£2 should be achieved during this test.

Where a DC power adapter is provided with the instrument the adapter must pass the 7 M€ test
limit.

=
O
=
5
_...<.I
@
=

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
Capacitors.

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

If any failure is detected during the above visual ingpection or tests, the instrument 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 technigues and
procedures recommended by Marconi Instruments Led.

The above information is provided for guidance only. Marconi Instruments products are designed
and constructed in accordance with International Safety Standards such that in normal use they
represent no hazard to the operator. Marconi Instruments Ltd reserve the right to amend the
above information in the course of continuing its commitment to product safety.

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

Temperature range: ~40 to +70°C
Hurmidity: Less than 93% at 406°C

www.vatéigtrshics.com 2.7



www.valuetronics.com



Chapter 3
PRINCIPLES OF OPERATION

Contents
IREPOGUCTION 1ot va st e bRt e e et e s et e s e e s et e e e sn e e et ea et e ne ek nana et a e anr e e 3-2
Main SCIEEN OPLTALION. ..e ittt ettt e et et s e e sme st e e s sameeaaests e s roeasarasa e e e nnts rbesseaneenesesnsanss 3-2
Ut MENT OPETALION 1oviiviiieesvieeeceerrerre e e rin s st e r s e are s cree s s e e ntenenamecsnaaeteseeasassessnansrassannesrns 3-2
METIU ETOUPITIE ..ovvvvevverisracresserstseeariareserarsesasrerassaneesesaasasnesscrrssesssesassssanrerasssssossensessesssnmnes 3.3
FaINEEY 100 coe ittt ettt s et ch e et a e r e a e sr et ere b s neseeeans 3-3
MEIIOTY OPETAHOM. c1.cutiisicit it bbbt e s b s sttt s e db b0 st s e s e eee et eeeeseemsanransrasennnseas 3-3
List of figures m§
Fig, 3-1 Utility menu operation summary showing a modulation selection example .........oove.. 3-3 5 *<"'
Fig. 3-2 ULty MEnu FAMILY T0OC .ovoumeveeeeoeeieeseeeeesseseeesesreseeseemseeeseeeeseerereeseeressseessesesessesesnes 3-5 % o
zh
O
_ O

vww.valéigtidhics.com 31




PRINCIPLES OF OPERATION

Introduction

This chapter 1s specifically for use by the experienced signal generator user and therefore the
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 only to refer to this chapter to efficiently use the
instrument.

The operation of the instrument js 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 [MENU] key. Four of the function keys [CARR FREQ], [RF LEVEL}, [MOD] and

[MOD SOURCE] enable you to set the basic parameters of a signal. The remaining two function
keys [STO] and {RCL} control memory store and recali operations. The blue [MENU] key
enables 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 grey function keys has been
pressed. Pressing a function key highlights the area of the screen appropriate to that key and the
instrument awaits either parameter entry or menu operation.

Both the [MOD] and [MOD SOURCE] function keys operate in a cyclic fashion as shown by the
arrows marked on the keys. Repeated pressing of the [MOD] key steps through each modulation
of 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 exampie.

The function keys are closely connected with the utility menus for greater efficiency of operation.
This means that when you press a function key followed by the [MENU] key, those utilities
agsociated with that function are called up for immediate use. Thus pressing [MOD][MENU]
takes you to the modulation group of menus,

Within the menus, pressing [SELECT] will take you down the roenu chain, pressing [IMENU]
will take you back up.

Moving between items on a menu is done by means of the [NEXT] and [PREV] keys.

Once you are familiar with the use of the utility menus, you can immediately call up commonly
used menus by using the sequence:

IMENU] Utility number [ENTER]

To return to the main screen, press any one of the function keys.

With the main screen displayed, pressing [SELECT] will either display your last selected utility
or, if you have just switched on, display the software status of the instrument.
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Menu grouping

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

listed below:

Utility number Utility group
01-09 FREQUENCY/SWEEP
10-19 RF LEVEL
20 - 29 MODULATION (Normal and FSK)
30 -39 MODULATION SOURCE
40 - 49 MEMORY
50 - 59 SETU?P
60 - 69 INFORMATION
70 - 79 DIAGNOSTICS
80 - 89 LOCK/UNILOCK
100 onwards CALIBRATION

Family tree

Menu operation is graphically presented in Fig, 3-2.

Memory operation

During operation, either the current carrier frequency or the current instroment settings can be
saved by means 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 (y-99
Fuil store non-volatile 100 - 199
Fuil store volatile 200 - 299

Note that the instrument factory settings can be recalled from memory location 999,
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Fig. 3-1 Utility menu operation summary showing a modulation selection example
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Introduction

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

Front panel contirols 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 [T+10] and 1{x10] keys
or the rotary control knob.

Connectors

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

ONINETRUMENTS

5[5 D EEE (e
BlalainEs B
Sk iratralen O-W//J [Z]
3D =16

Fig. 4-1 2024 front panel showing SUPPLY switch and connectors

(1) SUPPLY switch Switches the supply on and off using a press on, press off
action.

2) LFOUTPUT 600 Q BNC socket which monitors the modulation
oscillator.

With Option 5 this socket is fitted on the rear panel.
(3) RFOUTPUT 50 € 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.

4y EXTMOD INPUT 100 k€ 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.

Keyboard

The keyboard is functionally colour-coded. The keys for the primary functions of carrier
frequency, level and modulation are dark grey. Secondary functions such as unit selection and
on/off keys are medium grey. Menu selection, which plays such a prominent part in this
instrument, has keys which are coloured blue,
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The front panel keyboard is shown in Fig. 4-2 below:

@ &

(&)

(6)
{7
(8)
(§)
(10
(1)
(12)

(13)
(14)
(15
(16)

(17

(18)

8 || 9
5 6 3
2113

Fig. 4-2 Instrument front panel showing kevboard

[PREV]

[NEXT]

[MENU]

[CARR FREQ]
[RFLEVEL]
[RCL]

Numerical key pad
Control knob
[TOTAL A]

[SOURCE ON/OFF]
[CARR ON/OFF]
[MOD ON/OFF]
[ATTEN LOCK]

[RETN]

[KNOB/STEP]

A key used to scrolls backwards through a menu list or the
function list.

A menu key vsed to scroll forwards through a menu list or
the function list.

Selects the main utility menu, or within utility menus steps
back up through the menus.

Selects carrier frequency as the current function and canses
the main screen to be displayed,

Selects RF level as the cusrent function and causes the main
screen to be displayed.

Used to recall a previously stored instrument setting from
Memory,

For entering the value of a selected parameter. Minus sign
and decimal point are included.

When enabled by the [KNOB/STEP] key, adjusts the valne
of the selected parameter.

While the key is held down, displays the total shift from the
keyed-in value.

Switches the current modulation source on and off,
Switches the carrier output on and off.
Switches ALL modulation on and off.

Holds the attenuator at the current setting with Arten Lock
displayed. Allows the RF level to be decreased by a further
10 dBm without the step attenuator operating.

After using the [T+10] or [Ix10] keys or the control knob
returns the setting of the function to the last keyed-in value.

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

&
3E
0<

O
_I.n..

(@)
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(19y [SET REF} Transfers the current value as the keyed-in setting.

(20) [F+10] When KNOB is enabled, increases the knob resolution by a
factor of 10.

When STEP is enabled, increments the current function by

one step.
[Ux10] When KNOB is enabled, decreases the knob resolution by a
factor of 10.
When STEP is enabled, decrements the current function by
one step.
(21) [ENTER]/Units keys Determine the units of the set parameters and also used to

terminate a numerical entry,

(22) [MOD SOURCE] Selects modulation source as the current function and causes
the main screen {o 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.

(23) [SET Aj Press to obtain the step setting display. To change the step
size, press the refevant function key,

24y [STO] Used to store the current instrument settings in memory,

25y [MOD} Selects modulation as the current function and causes the

main screen to be displayed. Repetitive pressing of this key
cycles through each of the modulations of the current mode
together with their source values.

(26) [SELECT] Selects an item highlighted on a utility menu.

With the main screen displayed selects the last utility
accessed.

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

[1.OCAL] Transfers control from the GPIB to the front panel
{providing LLO not asserted).
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(28)

(29)

(30

&2V

(32)

(33)

B4

(35)

(36)

(37)

Rear panel connectors

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

IHggT L

—;ée Eild isﬁ THIGGER: 1EEE 4B.2 FOVER };I;\YM ; vt
A s ma .......... .-y " EEEEEY
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Fig. 4-3 Instrument rear panel showing connectors

EXT MOD INPUT
(optional)

LF OUTPUT (optional)

FREQ STD IN-QUT

PULSE INPUT

TRIGGER

RS232

IEEE 488.2

RF OUTPUT (optional)
POWER SUPPLY
DC SUPPLY FUSE

(optional}
DC INPUT (optional)

An Option 5 BNC socket which allows an external
maodulating signal to be applied. When fitted, replaces the
front panel socket.

An Option 5 BNC socket which monitors the modulation
oscittator. 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 recall
Sweep trigger

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

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

An Option 5 50 © N-type socket. When fitted, replaces the
front panel 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
Chap. 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 demenstrates how to set up a typical basic signal
having the following parameters:

Carrier frequency: 100 MHz,
Qutput 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 or Fig. 4-5. This shows the main screen as it appears during normal operation.

if the default display shown in Fig. 4-4 or Fig. 4-5 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 highlighted at the top
right of the screen with the cursor blinking awaiting vour entry. Enter 999 on the keyboard and
press [ENTER]. (Note that any one of the units keys can be used to perform the IENTER]
function.} The RESET annunciator is shown and the factory settings are now recalled from
memory location 999 and displayed on the screen.

5
=
o<
ok
Jh’.._
(@)

L1 200,000 000 ™=
— 13? [:] B N P’Igﬁznﬂ_i&agég

D i—l“* ¥'1e.zdF IDDDG kHz

T

MN3 B20%1

Fig. 4-4 2023 main screen in normal operation showing defaulr display

Fen 2 400,000 000 ™=
% Lawl 13? D olBm EJN M;%’H;_DJEBS%E
O " 1.0000 “*

s a@n&,‘%&x‘ s

.

BND3 B3z

Fig. 4-5 2024 main screen in normal operation showing default display
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Display

Before entering any parameters it will be found 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. 4-6.

Carrier frequency field

When you press [CARR FREQ] it causes Carr Freq to be highlighted and your data entry is
recognised as a frequency setting. Ext is displayed when the instrument is locked to an external
standard,

Memory field

When you press the [STO] or [RCL] key it causes STO or RCL to 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 additionally 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, Atten Lock is displayed whenever you have activated this.

Modulation fieid

When you press [MOD] it canses the currently selected type of modulation to be highlighted and
your data entry is recognized as a2 modulation depth or deviation setting. Modulation ON or OFF
is also 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.

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.
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Carr 2 400.000 000 ™| oy 110

\ \ _Err 583: Ext standard missing |

Carrier freguency

Error message

dlul g
! Modglation summary .
Modulation Modulation source 8 ﬁ
~la
()
Fri 0 Hz | "Mod Disable |
OFF | | EMZ A OFE
nevn E - AM BLC OFF
B, 3L6E ON |
Riten Lock

" 1,0000 g,

xt.
LC

32312

Fig. 4-6 Division of the display into fields

www.valtiéttShics.com 411



R AN R REVE SR e

Selecting functions and keyboard entry

Whenever one of the main functions - carrier frequency, RF level, modulation, modulation source
- is 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 Freg: is
highlighted on the screen.

(2}  Using the numerical key pad, enter 100 MHz by entering 100 on the key pad and terminate
with [MHz}. Observe that the Carr Freg: display changes to J00.000 000 MHz.

If 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 100: Carrier limir) 1o be displayed, it can be cancelled by a
correct entry (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 Levl: 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 [dB1. Observe that the RF' Levi: display changes to +70.0 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
FM1 and FM2. Select FMI Devn. Enter 100 on the key pad and terminate with [kHz].
100 kHz is displayed.

(7y  Press [MOD ON/OFF]. Repeated pressing toggles between the off state (when Mod
Disable is displayed) and the on state. Select on. A 100 MHz, 10 dBm carrier is now
being generated at a 100 kHz deviation rate from the RF QUTPUT socket.

{(8)  Press [MOD SOURCE] which highlights 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. 500.00 Hz is displayed,

(9)  Press [SOURCE ON/OFF]. Repeated pressing toggles between the on and off states.
Seiect ON. A 100 MHz, 10 dBm carrier is now being generated at a 100 kHz deviation
rate, modulated at 500 Hz, from the RF QUTPUT 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 [1+10] and [Ux10] keys

When you have entered a parameter value using the numerical key pad, you can adjust its vaiue
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.
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FIRST TIME USE

(1) Press [CARR FREQ)] to select carrier frequency as the current function. Note that the
frequency is displayed as J00.000 000 MHz. The number of digits behind the decimal
point shows the maximum resolution and indicazes that the frequency can be changed in
1 Hz steps.

With the control knob

(2} Select the control knob for adjustment by toggling the [KRNOB/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.

(3)  Adjust the control knob sensitivity by pressing either the [1+10] key or the [Ux10} key.
Pressing the [1+10] key increases the bracket length by one decimal place. Pressing the
[Ux10] key shortens the bracket length by one decimal place. In this way the sensitivity 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.

(5)  To check the current amount of offset from the reference carrier frequency press and hold
[TOTAL A]. For the duration of the key press the offset is displayed as either a negative or
positive value.

(6)  You can return at any time to the reference carrier frequency by pressing [RETN].
100.000 000 MH:z is displayed.

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

g
-
3
oc
| a
o

With steps

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

(9} Press [SET Al. The screen changes to display the default step settings for frequency, level
and modulatior: as shown in Fig. 4-7.

{10) Press [CARR FREQ}. Freq Step is highlighted. Enter the step value on the key pad and
terminate with the [MHz}, [kHz] or [Hz] key.

(11} 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.

(12) Now repeatedly press the [T+10] and [Ux10] keys and note how the displayed carrier
frequency changes in steps of the desired amount. Holding either of these keys pressed
provides continuous stepping.

{13}  As for control knob operation, you can check the current amount of offset from the
reference carrier frequency by pressing and holding [TOTAL A}

{14) As for confrol 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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1.000 k=
1.0 *

1 %= %€ 10,00

Ba2oaz

Fig. 4-7 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
alternative frequency standard.

(1)  Press [CARR FREQ] followed by [MENU] to display the Utility Group Menu shown in
Fig. 4-8. 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.

tility Groor Menu 11 % 30 R—"

Frequancs-Sweer Setue

FF Leusl Informat ior
Modu ]l at.1o0n Dizanostics

Modulation Source w Lock snlock
Memor Calibration

Fig. 4-8 Utility group menu

{2)  Usethe [NEXT] and [PREV] keys to move around the menu.

(3)  Highlight Frequency/Sweep again and press [SELECT]. This causes the 2nd level
Frequency/Sweep Menu shown in Fig. 4-9 1o be displayed.

Freguencd-Swesp Mer il e

Caryise

Carrlisr

Carrier Swesr Contro
Fresuency Standard
Carrier Phase Adiust

1
3
2

B2034

Fig. 4-9 Frequency/sweep menu

(4} Highlight utility 4 Frequency Standard and press [SELECT]. This displays the 3rd level
menu used for internal and external standard selection shown in Fig. 4-10. A flashing
cursor awaiting entry is shown against the current selection.
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Fig. 4-10 Frequency standard menu

(5)  Step through the selections using the [(+107 and [Ux10] 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.

(6)  Enter 0: Internal to restore the instrument to normal operation. Internai is displayed as the
current selection,

(7)  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.

Short cut

Note that for the top and 2nd level menus Uzl is shown each time at the top right. This allows
you to use a short cut. Since you now know the utility 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 menu.

z
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o
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Moving within the menus

When you are using the menus, pressing [SELECT] will take you down the menu chain, pressing
[MENU] will take you back up.

Looking through the list of menus

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

Menu operation is summarized graphically in Chap. 3.

Menu conventions

The following simple conventions apply to the menus:

A filled-in square indicates an unprotected function.
An open, unfilled, square indicates a protected function.
An ellipsis {...} indicates a continuation to another screen.

Additionaliy, the following are used for memory operation:

A dash (-} indicates an unprotected memory store.
A lower-case p indicates a protected memory store.
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DETAILED OPERATION

Selecting carrier frequency

Carrier frequency can be entered in the range 10 kHz to 1.2 GHz (2023) or 10 kHz to 2.4 GHz
(2024) to a resolution of 1 Hz.

(1) Press [CARR FREQ] to select carrier frequency as the current function. Carr Freg: 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 default increment/decrement is 1 kHz.

(4) You can check the current amount of offset from the reference carrier frequency by pressing
and holding [TOTAL Al.

(5) Pressing [RETN] returns you to the reference carrier frequency; pressing [SET REF] selects
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 Q output impedance.

Carrier sweep operation

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 follows:

(1) Select the Util 1: Carrier Sweep Parameters menu, This shows the currently selected
parameter values (see Fig. 4-11} as well as the currently selected mode.

(2)  Enter the sweep start and stop frequencies.

(3)  Enter the step size and step time. Enter step time in the range 20 ms to 10 s.

Uil l wme Carrier Suesr Paraneters

Start Fres: 18,888 kHz
Stor Frest 1EBH.Q?E%BQ Mz

ster Sized B kHz
ster Time: ooE mE
Sweer Mode. .. 1
e Conblrol. ..

7 i

Fig. 4-11 Carrier sweep parameters menu

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

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

Sweep mode

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

FSK logic input
Memory recall
Sweep trigger

All three modes of operation may be enabled at the same time, but only one mode will be active,
the ong with the highest priority. Therefore ensure that FSK and memory recall are not enabled,
otherwise selecting sweep triggering 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. 4-12 ).

il 2w AL Swesp Mode Select
Mode: B o Sinale
Ext Trig: 8 . 0OFfF

Sweer Control...
Swieer Farams

5
zE
(T)
ot
- o
o

Fig, 4-12 Carrier sweep mode select menu

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

(3) For external triggering set Ext Trig to 0 to inhibit the external trigger, orto I, 2, or 3 to
select one of the following triggering modes:

Start: The first trigger input causes the carrier sweep to commence sweeping. Any other
frigger 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 trigger input
continues the sweep from where it was paused. At the start of cach sweep the trigger latch is
reset ready for the next input.

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

{4} To carry out the sweeping operation highlight Sweep Control... and press [SELECT] to
access the U/til 3: Carrier Sweep Control menu.

{5} To return to the Carrier Sweep Parameters menu, highlight Set Params... and press
[SELECT!.
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DETAILED OPERATION

Sweep control

Control of the sweep: start, stop, reset and continue is performed as follows:-

(H

@)

(3)

S

(5)

®

7

(8)

Select the Util 3: Carrier Sweep Control menu. Initially this shows Start Sweep and the
start Carr Freg: value together with the currently selected Freg Mode: (see Fig. 4-13).

ltil J mmem Lattrier Swese Control

Start Sweer
Eeset Sueep

Cartr Frea: |
dk WAITI

Freq Mode:ol

et Params...

Fig. 4-13 Carrier sweep control menu

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

To start the sweep, select Starr Sweep. The selection changes o Stop Sweep, the frequency
is shown changing and ** SWEEPING ** is 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 Set Parameters... and press [SELECT] to
return to the Carrier Sweep Parameters mena.,

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

Carrier phase adjustment

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

(1)  Select the Uril 5: Carrier Phase Adjust menu. This shows the currently selected phase
shift setting (see Fig. 4-14).

0,898 dea
Uee knok to adiust phaze

w Erob Sernsitivita: 8 o Fine

Fine 1% Medium 28 Coarse

Fig. 4-14 Carrier phase adjust menu

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

(3) Highlight Phase Difference 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 {requency, the menu Phase Shift value will be blanked.
This is because the value will then be indeterminate due to the adjustment.
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(4) When required the phase can be reset to 0° by simply highlighting Reser and pressing
[SELECT].
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DETAILED OPERATION

Selecting RF level

RF level can be entered in the range -137 to +13 dBm (or to +25 dBm for the High Power
Option).

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

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

(3) For voltage terminate using the {iV], fmV] or [V] key. For dBm terminate using' the [dB]
key. RF levels in linear (PD or EMF) and togarithmic units are selected from the utilities.

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

(5) 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 iogarithmic units is made using Util 10 and Util 11 respectively (see below).

Attenuator hold

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

Reverse power protection

Accidental application of power to the RF OUTPUT socket trips the reverse power protection
(RPP) circuit (unless Option 1: No Attenuator is fitted, which has no protection) and causes
Tig. 4-15 to be displayed.

Err S86: FFF trirppad

B B B b i i b e sl o SR HE R LR SRR S R T 1 S M R SRR
# REVERZE POMER PROTECTIOM TRIFPPED #
BT o b L SR B TR AR S R SR BT R T S SR R e

Correct. faullt and Lhen
Fress ard kew L

s

UTOR0A 82353

Fig. 4-15 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,
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RF level linear units
You can set the RF level in linear units of volts PD or volts EMF as follows:

(1)  Select the Util 10: RF Level Linear Unit menu. This shows the currently selected linear
unit (see Fig. 4-16).

B lti]l 18 e EF Leuwsl Linear Unit
B Lirear Unit: 1 o Uolts FI

g: tolts EMF  1: Uolts PD

Lit...
P »

uroto 82054
Fig. 4-16 RF level linear units menu

{(2) Enter 1 for Volts PD or 0 for Volts EMF (no terminator is necessary),

(3) To select a logarithmic unit, highlight Logarithmic Unir... and press [SELECT]. This gives
you immediate access to the Uil 11: RF Level Logarithmic Unit menu shown below.

z
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RF level logarithmic units

You can set the RF level in logarithmic umits as follows:

(1)  Select the Unil 11: RF Level Logarithmic Unit menu. This shows the currently selected
logarithmic unit {see Fig. 4-17).

® Uil 1]l eaw RF Lewvel Lossritbmic Unit
® Lossrithmic Unit: @ . dBm

@t odbm  1: dBel) EMF 4@ dEpl) PI
£ dBml) EMF 5t oEml) PD
:odEL EMF &+ dEL FI

1
B
i
"t

'

W Lirear Uni

utott 22058

Fig. 4-17 RF level logarithmic units menu

(2) Enter 2 number in the range 0 to 6 (no terminator is necessary) to select between volts (dBV)
millivolts (dBmV), micrevelts (dBUVY} - in EMF or PD - and | milliwatt into 50 € (dBm).

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

1
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Modulation modes

The EXT MOD INPUT socket allows an external modulation signal fo be summed with the
signals from the internal oscillator. This allows up to 3 modulations to be available e.g. external
FM with a combined internal AM1 and AM2.

Moedulation source can be internal or external. If internal, the modulation can be the sum of two
signals Le. AM1 + AM2, FM1 + FM?2 or @M1 + &M2, cach of which can have its own
depth/deviation and modulation frequency.

The common carrier wave can be modulated by two different types of modulation, 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 selection

Modulation mode may be selected as follows:-

(1) Select the Uril 20: Modulation Mode {Normal) menu. This shows the currently selected
modulation mode against Mod Mode:. If pulse modulation is enabled this will additionally
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 mepu page (shown in Fig. 4-18} or dual on the second (shown in Fig, 4-19),
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il 20 e Modulation Mode <Hormall
Moo Modet FM o int

HM ext

j Fl1 ext

P int gl et
More. ..

Fig. 4-18 Modulation mode menu - first page

il 20 amw Modulation Mode (Mormal)
Mod Mode: FM oint

HF int. + FHM ext » FM int
AM imt + $M st n 9 int
* fMore...

Fig. 4-19 Modulation mode menu - second page

(3y  Press [MOD] to return to the main screen. Repeatedly pressing [MOD] will now step
through each modulation of your selected modulation mode.
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Source selection - internal

Having previously selected internal modulation from the Util 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 [MOD SOURCE] to cycle through and select a sine, square or triangular
waveform.

(3)  Enter the required modulating frequency on the keypad and terminate with the [Hz] or
[kHz] 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. 4-20.

M L1l 30 e PModulation Source
Moo Mode: FH int

UT030a

Fig. 4-20 Modulation source menu
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Source selection - external

AC or BC coupling or automatic levelling control (ALC) can be used in conjunction with an
external source. Having previously selected external modulation from the Uril 20 Modulation
Made menu continue as follows:-

(1) Press [MOD SOURCE] for modualation 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 INFUT socket. Note that on switch-on this socket is
disabled.

(4) If 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
mstrument.

(3y If EXT DC has been selected, note that a DCFM nulling facility is available (refer to ‘DCFM
nulling’ in the "General’ section below).

External source sefection may also be made by means of the Unl 30: Modulation Source menu
shown in Fig. 4-21.

@ Ubil 36 mew Modulation Source
 Mod Mode: FM o int + AM ext + Pulse

& Intl: » 5
= Imt2 (5
(5

w Ext:

5
'i-h'w‘
TRC 1

3
—
=
3=
of

._ji

o

Fig. 4.21 Modulation source menu - shown with an external source selected
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Modulation enable/disable

ISOURCE ON/OFF] switches the current modulation channel on or off. To switch ali
modulation on or off press [MOD ON/OFI]; 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 offset of the modulation oscillator relative to the current phase 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. 4-22}.

s Ltil Source Phaze

_® Phaze _ deg

- Fhaze

Fig. 4-22 Modulation source phase menu

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

(3) Highlight Phase Difference and adjust the phase using the controf knob. Adjustment is in
the range -359.97 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 valug will be blanked. This is hecause the value will then be indeterminate due to
the adjustment or changed waveform.

(4) When required the phase can be reset to 0° by simply highlighting Reser and pressing
[SELECTL
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Modulation selection

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

Amplitude modulation selection

Having previously selected the modulation mode (see 'Mode selection’ above) select amplitude
modulation as follows:-

(1)  Press [MOD] to display the main screen with AM T 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 default to the
maximum value.

(3)  If the internal modulation is to be the sum of two signals (selected from the Url 30 menu),
press the [MOD] key again to highlight AM2 Depth. 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 valus.
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Frequency modulation selection

Having previously selected the modulation mode (see "Mode selection’ above) select frequency
modulation as foliows:-

(1) Press [MOD] to display the main screen with FMT Devn highlighted.

(2)  Enter the required internal FM deviation via the numerical key pad and terminate with the
iHz] or [kHz] key. If you exceed the 100 kHz deviation Limit i is reset by default to the
maximum value,

(3} If the internal modulation is to be the sum of two signals (selected from the Uil 30 menu),
press the [IMOD] key again to highlight FM2 Devn. Enter the required deviation for the
second signal. If you exceed the (100 kHz - FM1) deviation fimit it is reset by default to
the maximum allowed value.
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Phase moduiation selection

Having previously selected the modulation mode (see Mode selection’ above) select phase
modulation as follows:-

(1) Press [MOD] to display the main screen with @M/ Devn highlighted.

(2)  Enter the required internal @M deviation via the numerical key pad and terminate with the
[rad] key. H you exceed the 10 radians deviation limit it is reset by default to the
maximum value,

(3)  H the 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 defanlt to the maximum allowed value.
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Pulse modulation selection

Pulse modulation may be selected in addition to any other normal modulation modes The source
is external onty from the rear panel PULSE INPUT socket. (Note that using this socket prevents
4FSK operation). Selection may be made as follows:

(1} Select the Util 22: Pulse Modulation menn. This shows the currently selected modulation
mode against Mod Mode: (see Fig, 4-23),

m il Ed _mquulﬁe Flodiel 2t 1 on

Mod Mode: FM int
m Fulse Modi 8 - Dizszble

H: Hisable 1! Enable
- iz i

Fig. 4-23 Pulse modulation menu

(Z)  Enter 1 on the key pad (no terminator is required) to Enable the external modulation. The
display changes to show the current modulation plus Puise (e.g. Mod Mode: AM int + FM
ext + Pulise).

(3)  Press [MOD] to return to the main screen with Pulse displayed together with its ON or
OFF state.

When ON the carrier is controlled by the logic level applied to the PULSE INPUT sockef. A
logical '1' (a voltage between 3.5 and 5 V) allows carrier output, a logical '0' (a voltage between 0
and 1.0 V) suppresses it. Turning pulse mod OFF effectively applies a logical '1' allowing carrier
output.
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FSK selection

The instrument accepts one or twe logic level inputs to produce an FSK modulated output signal.
The input data is sampled at 156 kHz 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: Modulation Mode (Special) menu. This shows the currently sefected
modufation mode against Mod Mode: (see Fig, 4-24),

2] mme Modulaticon Mode CSpecizld
Mode: FM int + AM axt

fUese Trisser I-F Socket)
iee Trisser & Pulse I

Fig. 4-24 Modulation mode (special) menu

(2) Select between 2FSK and 4FSK.

(3} For 2FSK apply a TTL signal to the TRIGGER socket. For 4FSK apply the signals to the
TRIGGER and PULSE INPUT sockets. (Note that this prevents pulse operation.)

(4) Press [MOD] to retumn 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.

(5) Either 2FSK Ext or 4FSK Ext is shown in the modulation source field. Note that for FSK
operation pressing {MOD SQURCE] has no effect on the instrument.
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{(6) IfFSK is turned OFF no frequency shift.is applied to the camrier.
The frequency shifts produced by the applied data are as follows:

2FSK AFSK
TRIGGER SHIFT TRIGGER | PULSE SHIFT
1 +D 1 0 +D
0 -D 1 1 +D/3
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 execution of the RCL 999 command.
(3) Following execution of the “RST command.

The defanlt settings are shown in Table 4-1 .

Tabie 4-1 Instrument default settings

Carrier frequency : {Maximum available) 1.2 GHz/2.4 GHz
Step; 1 kMHz
AF tevel —137 dBm (or -2 dBm with the No Attenuator option)
Step : 1 dB Status: ON
Modutation mode Internal FM, modulation disabled
Modulations ; Fii1 : Deviation; 0 Hz, OFF
:  Internal source, frequency: 1 kMz, sine
FM2  : Deviation: 0 Hz, OFF
© Internal source, frequency: 400 Hz, sine
oM1 . Deviation: 0 rad, OFF
. Internal source, freguency: 1 kHz, sine
®M2 :  Deviation: 0 rad, OFF
:  internal source, frequency: 400 Hz, sine
AM1 : Deviation: 0%, OFF
. Internal source, frequency: t kHz, sine
AM1 : Deviation: 0%, OFF
:  Internal source, frequency: 400 Hz, sine
Puise : OFF
Modulation steps : AFM 1 kMHz, AOM 0.1 rad, AAM 1%
Mod frequency steps : 10Hz
Carrier sweep:
Mode : Single sweep
Trigger : Internal
Start : 10 kHz Stop: (maximum available), step size: 1 kHz
Time 50 ms
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MEMORY

Memory stores

There are three types of store: 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 siore

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

Full store

The non-volatile full 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
osciliator frequencies in use.

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

The volatile RAM store has locations numbered from 200 to 299 for the full 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 {0 be used in a test sequence are initially declared and then recalled. This
results in a reduction of the GPIB/RS-232 overhead.

Storing data

To stare data, press the {STO] key and enter the location number on the key pad then press
[ENTER]. According to which location range the number falls in, so 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,
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Memory recali

There are three types of recall: carrier, full and RAM. Both casrier 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 O to 99 for carrier frequency
only. These can be recalled and used in conjunction with full recall to apply a set of test
conditions o 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 recall

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]. According to which location range the number falls in, so the display shows FREQ
{for carrier store}, FULL or RAM. The [[+101 and [x10} keys as well as the control knob can be
used 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.

www.valuéttronics.com 46882-225



MENVIJHY

Memory sequencing

You can step the memory up in a sequence from a start location using a TTL input connected to
the rear panel 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 Uril 4G: Memory Sequencing to display the menu shown in Fig. 4.25.

Hil 49 pwe Memord Sequencins

Seauencs Mumber: » BiMormal)
Memor< Hum Start:

Memors Mum Stopd 2 . . N
flemore Trisser: @ ) B:OFF 1200
Memard

o

Fig. 4-25 Memory sequencing menu

{2) Select one of up to 9 sequences by entering a number in the range 1 t0 9. Select 0 to turn
sequence off (normal 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 - 299 RAM store

(4) To enable memory recall sequencing set Memory Trigger to 1. Each trigger will then recall
the next memory store. When the end of the sequence is reached the carrier and full stores
will wrap around o the start.

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

To use the memory protection utility first ensure that the instrument is unlocked to Level I 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:

(1) Select Util 41: Memory Write Protect to display the menu shown in Fig. 4-26,

Ubil 41 wew HMemorys Mei

Menory Mum
Memora Mum S
Protacit
Uneraotect.

Mermor Summard. . .
s

uTe41 B2067

Fig. 4-26 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 **
Protected ** 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 Uzil 42: Memory
State Swmnmary shown below,

Note that at power-on the volatile RAM stores are unprotected to allow immediate use.
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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 surmmmary shown in Fig. 4-27,

A

2 omm Memcry S
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Fig. 4-27 Memory state summary {showing carrier stores { to 20 protected)

{2} Choose which of the three blocks you require by selecting Next Blk or Prev Bik.

(3) Anunprotected store is indicated by a dash, a protected store is indicated by a letter p. To

change the protection status select Wr. Prorect... This gives immediate access to the Uil 41
Memory Write Protect menu above.
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Memory cloning

You can transter the stored settings from one signal generator to another by using either the GPIB
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 one or
more automatically configured listeners. It does not matter which addresses the instruments are
setto. 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 be at the higher baud rate. To use this utility first of all ensure that the instrument is
unlocked to Level 1 using Uril 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 Ufil 50: Remote Operation Select.

(2) Select Util 43: Memory Cloning on transmitting and receiving instruments to display the
menu shown in Fig. 4-28, Check that all instruments show the same remote mode - either
GPIB or R5232.

B i1l 43 ame femors Clonins

A Pecaige # Fress SELECT Lo receive #®

- ® Transmit

GFIE

UTOASA

Fig. 4-28 Memory cloning menu (showing instrument ready to receive via the GPIB)

(3) On the receiving instrument highlight Receive and press [SELECT]. The message * Press
SELECT to receive * changes 1o * Ready to receive * and the instrument enters the remote
mode (displays REM).

(4) On the transmitting instrument highlight Transmit and press [SELECT]. The message *
Press SELECT * changes 1o * Transmitting *, REM is displayed and data transfer takes
place. Cloning times via GPIB and RS-232 are approximately 4s and 14s respectively.

(5} Atthe end of the data transfer process * Transfer complete * is displayed by all participating
Instrurnents.
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GENERAL

Frequency standard selection

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 Util 4: Frequency Standard menu shown in Fig, 4-20.

5! Uil 4 me Frequencd Starncda
' w Freg St B

]

Internal

Internal

Ext 168MH= dlrmct

Ext 1MHz indirect

Ext 18MHz indirect
Iﬁtérnul 16MH= uut
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Fig. 4-29 Frequency standard menu

(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, Ext is displayed on the
main screen.

(3) To obtain an internally generated 10 MHz standard from the instrument's FREQ STD IN-
OUT socket, select Internal 10MH? out.

(4) To provide an externally generated 1 or 10 MHz standard for the instrument, connect the
signal 1o the rear panel FREQ STD IN-OUT socket. Then with an external standard
selected, 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 /75 Q impedance selection

The performance specification of the instrument assumes operation into 50 Q loads. By means of
this menu in association with a 75 £2 adapter (see 'Versions, options and accessories’ in Chap. 1)
you can select operation into 75 €2 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. Proceed as follows:

(1) First of all connect the 50 £/75 € adapter to the front panel RF QUTPUT socket.

(2) Select the Uril 12: 50 Ohm/75 Ohm Calibration menu. This shows the currently selected
impedance (see Fig. 4-30).

u il 12 e S8 OhmeTS Ol Calib

& Calibration: © - 58 Ohm
B2 5@ Ohm

Fig. 4-30 30 /75 Q calibration menu

(3} Select ] for 75 £ or 0 for 50 Q (no termuinator is necessary).
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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 all select external FM from Util 20: Modulation Mode (Normal). Then select DC-
coupling from Util 30: Modulation Source.

{2y Select the Uil 22: DCFM Nulling utility shown in Fig, 4-31 below.

il 27 ame DCFM Mullins

Herly around reference to external

modulation ireut before rullins.

Fig. 4-31 DCFM nulling display

(3) Follow the on-screen directions by connecting your ground reference to the EXT MOD
INPUT socket.

(4) With DCFM Null highlighted press [SELECT]. * DCFM Nulling * appears during the
nulling process and when it disappears the process is completed.
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Keyboard locking and dispiay blanking

Youmay lock the keyboard to prevent unauthorised use of the instrument. - Additionally vou may
blank the display 10 prevent sensitive data from being displayed. Selection is made as follows:

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

(2) Select the Uil 53: Key Lock/Display Blanking menu shown in Fig, 4-32,

& Util 37 www Kew Lock-Disrlaw Blankirs

» Lock Kewhoaed

g Nisrlay Blankine: B . OFF
@ Off 1 Ok

uToss 22077

Fig. 4-32 Key lock/display blanking menu

Keyboard locking/unlocking

(3) To lock 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
mstrument still responds to GPIB or RS-232 commands.

(4) To unlock the keyboard enter the 4-digit password for Level 1 using the keypad and pressing
{ENTER].

Display blanking

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

(6) To unblank the display re-enter Uril 53 and press (0 [ENTER].

(7} You may lock the display in the blank state by using Util 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
vour choice stored in one of the full memory locations. Selection is made as follows:

(1

2}
(3)

Select the Uil 54: Power Up Settings menu. This shows the currently selected power-up
choice {see Fig. 4.33),

il 54 ace Power g Settins

Power I Choice! 1 = HMemors recall
B: Factorys 1: Memorw recall

Fecall memory! 4 e

UTose a2e78
Fig. 4-33 Power-up settings menu

Enter 1| for Memory Recall or O for Factory (no terminator is necessary).

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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GENERAL

Adjusting the display

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

(1) Select the Util 55: LCD Adjustment menu. This shows the currently selected contrast
setting (see Fig. 4-34).

® il 55 me= LCD Adiustment

r Contrasts: 187 o

& Sgue Cortrast Settins

UToss Bzore

Fig. 4-34 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 {11+ and [{x] 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 instrument is switched on, the
contrast will be at your individual setting.
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Software information

You can obtain & description of the instrument’s software by selecting Uil 60: Software Status.
This causes the software version and date as well as the programmed EPROM part number to be
displayed (see Fig. 4-35),

w1l B ame Softwars

I Uersion:
<M Part Nomber:
I Tlate:
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Fig. 4-35 Software status

Hardware information

You can obtain a description of the instrument's hardware by selecting Uil 67. This causes the
instrument type and serial number to be displayed (see Fig. 4-363.
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Fig. 4-36 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. 4-37). For available options refer to 'Options’ in Chapter 1,

Irnstruament QOetions

oC Operation
Fear FPanel Conrectors

Fig. 4.37 Instrument options display

Note that if no attenuator is fitted reverse power protection is not provided.

www.valuetronics.com 46882-225U



GENERAL

Protection locking and unlocking.

To prevent accidental interference with the contents of internal 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 aliering the calibration data of the instrument.
Level I protection is used for locking the keyboard, blanking the display and for memory
protection. A filled-in square indicates an unprotected function. An open, unfilled square
indicates a protected function.

To lock or unlock the protection select the Util 80: Protection Lock/Unlock menu shown in
Fig. 4-38.

Fig. 4-38 Protection locking and unlocking

{1} Highlight Level I: and enter the 4-figure password on the keypad and press [ENTER].
Locked changes to Unlocked. The default password is 1234,
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(2) Highlight Level 2: and enter the 6-figure password on the keypad and press [ENTER).
Locked changes t0 Unlocked.

(3) If the entered password is not recognised 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 tevels 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 Util 80:
Protection Lock/Unlock. 'Then select the Util 81: Password meau shown in Fig, 4-39 and
proceed as follows:

Bl cwm= Password

Fig. 4-39 Password selection menu

(1) Highlight Set Level | Password: and enter a 4-figure password on the keypad then press
FENTER].

(2) Highlight Ser 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 - generally caused by the user.

(3) GPIB errors - generated by incorrect programming.

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

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

Background errors:

These are generated due to an incorrect operating condition within the instrument. These errors
are generated automatically to warn the operator. For example if the reverse power protection
circult 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 occurring on your instrument in priority order, select

Util 75: Background Errors (see Fig, 4-40),

- Eac¥qrauﬂd Errorsirase 12
Ext starddard missins

hdard miztira
CHH

P 1o

B obi e .
A :

Fig. 4-40 Background errors display

Foreground errors:

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

Error message priority:

A background error has a priority bit set which is used to determine which message needs to be
disptayed. 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 queue, which is
only cleared by the GPIB command ERROR? query, which returns the error at the head of the
queune, or by the *CLS cornmand which clears the whole error quene. GPIB errors are listed in
Table 4-4.
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ERRCR MESSAGES

The queue holds a maximum of 64 error message error numbers, If an error occurs while the
queue is full the fast 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 queue empty.

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

Table 4-2 Background errors (500 - 599) in priority order

- - - 591 1l Main PROM faulty
590 il Main RAM faulty - -
5G0 dde RPP tripped 501 dde Fractional-N loop low
502 dde Fractional-N loop high 503 dde Exi standard taissing
504 dde External std frequency low 505 dde External std frequency high
506 dde VCXO loop low 507 dde VCXO loop high
508 dde Amplitude modulator unlevelled 509 dde Qutput unlevelled
510 dde High power arnpiifier failed 511 dde ALC o0 high
512 dde ALC too low 513 dde DSP not responding
550 exe RF level lrmited by AM 5351 exe AM? limited by AM1
552 oxe FM2 limited by FM1 553 axe M2 tmited by dM1
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ERROR MESSAGES
Table 4-3 Foreground errors {0 - 399)
0 dde No error 1 dde EEPROM checksum
2 dde Pad cal checksum 3 dde RF cal checksum
4 dde Freq std checksum 5 dde Synthesizer cal checksumn
0 dde Mod ref checksum 7 dde Maod offset checksum
8 dde Mod amp checksum 9 dde ALL cal checksum
10 dde FM cal factor checksum 11 dde FM tracking checksum
12 dde @M cal factor checksum 13 dde System cal checksum
i4 dde AM eal checksum 15 dde Store checksum
i6 dde Image checksum - - -
- - - 51 dde Keyboard buffer overflow
52 dde Display buffer overflow 53 dde Display missing
100 exe Carrier limit 101 exe Carrier step limit
102 oxe RF level limit 1463 exe RE level step limit
104 exe Invalid modulation mede 105 exe AM limit
106 exe AMZ limit 1457 exe AM step Hmit
108 R AM? step Emit 109 exe FM Jimit
110 exe FM2 limit 131 gxe FM step limit
112 oxe FM2 step lhmnit 113 exe OM Hmit
114 exe OM2 Hmit 115 exe OM step Hmit
116 exe OM?2 step limit 117 oxe Mernory limit
118 exe AM mod freq Hmit 119 exe AM mod step limit
120 exe AM2 mod freq limit 121 cxe AM2 mod step limit
122 exe FM mod freq himit 123 exe FM mod step Hmit
124 exe FMZ2 mod freq limit 125 exe FM2 mod step limit
126 exe OM mod freq limit 127 exe OM mod step limit
128 exe DM mod freq mit 129 exe ©M?2 mod step limit
130 exe Retumn/Transfer not allowed 131 exe Uil Hoge
132 exe Start freq limit 133 exe Stop freq Hmit
134 exe Sweep time Hmit 138 exe Sweep mode disabled
136 exe Carrier phase limit 137 exe AM phase fmit
138 exe FM phase limit 139 exe BM phase limit
140 exe Memory store limit 141 exe Memory recall limit
142 exe Brisplay blanking limit 143 exe GPIB address limit
144 exe Latch address limit 145 exe Latch data Hmit
146 exe Freq std carrier limit 147 exe Freq std course adj Hmit
148 exe Freq std fine adj imit 49 exe Mod ref adj limit
170 exe Util not available i71 exe Entry outside imits
172 exe Data out of range 173 exe Units not valid
174 exe Uniev fact limited by FM fact 175 exe Invalid baud sate
176 exe Data overrun i exe Data parity
178 exe Data framing 179 exe Break in data
180 exe Transmit buffer full 181 exe Receiver not enasbied
182 exe Protected wtility - Level 1 183 exe Protected utility - Level 2
184 - - 185 exe This store is Read Only
186 - - 187 - -
188 exe Puise unavailable in 4FSK mode 189 exe Pulse has been disabled
156G exe No attenunator fitted 191 exe No high power amp fiited
192 - - 193 exe Ext DCFM mod mede required
3598 - - 399 exe Error gueue fulf
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Table 4-4 GPIB errors {400 - 499)

4006 cme Syntax error 401 cme Unrecognised mnemonic

402 cme Numeric syntax 403 cre Data expected

404 cme IHegal data 405 cme Teo much data

406 cme Incorrect data type 467 cme Unrecognised character data
408 cme Character data not unigue 409 cme Block definition

410 cme Block size 411 cme Missing guote

412 cme Terminator expected 413 cme Invalid unit

414 cme Unit not expected 415 cme No header match found

416 cme Header not unigue 417 cme Nlegal star command

418 cme Sub-command not allowed 419 cme Action not allowed with header
420 crge Query not allowed with header 421 cmne Parser decode

430 gye Query INTERRUPTED 451 qyve Query UNTERMINATED
452 qye Query DEADLOCK 453 qye Creery lost afler arbitrary char
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REMOTE OPERATION
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Preparing the instrument for remote operation
Introduction

The 2023 and 2024 Signal Generators can be controlled 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
mmplemented 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 which characters are transmitted.

L.ocal lockout

In the remote mode the controlier can set the instrument into Local Lockout state. When Local
Lockout is set the front panel is disabled and the [LLOCAIL] 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 instroment cannot be affected by operation of the front panel. The keyboard can only be
re-enabled by releasing Local Lockout over the remote interface or by switching the supply off
and on again.

Remote operation selection

Remote operation can be selected between RS-232 and GPIB as follows:

(13} Select the Uil 50: Remote Operation Select menu. This shows the currently selected
remote mode of operation (see Fig. 5-1).

REMOTE

-
[
-
<
o
w
0.
Q

Fig. 5-1 Remote operation select menu

(2) Select between RS§232 and GPIB remote operation.

(3) To set the RS-232 parameters highlight RS232 Setup... and press [SELECT!. This causes
the Util 52: RS232 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
Util 51: GPIB Address menu shown in Fig: 5-3 to be displayed.

RS-232 operation
RS-232 control port

The connections required between the RS-232 serial port and the controlling device are described
in Chapter 2 under ‘RS-232 interface’.
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Handshaking
Software only
Flow control is achieved by XON/XOFE.

l& All eontrol lines are normally in the OFF state and are ignored.

Hardware only
Flow control is achieved DSR or CTS to suspend transmission from the instrument and using
DTR to suspend transmission from the controller.

The instrument will try to stop the controller from transmitting when the instrument's input
huffer is nearly full and will allow further transmission when the buffer has enough roem for
new data,

The instrument will continue to transmit for a few characters after receiving the command to stop
transmission, the controller must have enough buffer space to cope with this extra data.

Hardware and sofiware

Normally used in conjunction with a modem. The flow control between the instrument and
modem is achieved with the control lines, and the flow control to the remote control is achieved
by 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:

AA {control A OTH) - connect or go to remote

AD {control D> 04H) - disconnect or go to local

AR {control R 12H)} - local lockout

AP (control P 10H) - release local lockout

AQ {control @ 11H) - XON char for software handshake
AS (control S 13H) - XOFF char for software handshake

Note that power on (PON) also clears the local lockout states.

Setting RS-232 parameters

The RS-232 settings can be changed as follows:

{1y First of all ensure that RS233 Setup has been selected from the Util 50: Remote Operation
Select ment,

{2y Select the Uril 52: RS232 Serup menu. This shows the current RS-232 settings (see
Fig. 5-2).

uTos?

Fig 5-2 RS§-232 setup menu
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{3) Setthe Data Bits to either 7 or 8.
(4) Set the Stop Bits to either 1 or 2.

(5} Set the Baud Rare 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
600
1200
24400
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,

GPIB operation

The instrument can be operated remotely from a personal cornputer fitted with a GPIB interface
card or a dedicated GPIB controller. All functions can be controlled 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 functions to be controlled and operating parameters to be set. In the talk
maode, device status information and parameter settings can be read from the instrument.

For full information on the IEEE protocols and syntax the IEEE 488,2 standard should 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 (GPIB)'.

Setting GPIB address

The instrument must be given an address code before it can be used by remote conirol over the
GPIB. This address is selected as follows:

(1) Select the Unl 51: GPIB Address menu. This shows the current GPIB address (see
Fig. 5-3).

mlitil 51 ame GFIE Address

w GFIE Rddreszzt V e T8 -

Fig. 5-3 GPIB Address menu

(2) Enter the address which must be unigue on the system to the instrument and within the
range O to 30,
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REMOTE OPERATION
GPIB functions
The IEEE 488.1 interface functions offered by the 2023 and 2024 Signal Generators are as
follows:
Source handshake (SH1) complete capability.
Acceptor handshake {AHT) complete capability.
Talker (T6) basic talker, serial poll, unaddress if MLA.
Listener (L4) basic listener, unaddress if MTA.
Service Request (SR1) complete capability.
Remote/Local (RL1) complete capability.
Device clear (DC1) complete capability.
Device trigger (DT1) complete capability
Paraliel Poll (PPO) no capability.
Controller (CO) no capability.
Tri-state drivers (E2) as opposed to open collector drivers.
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Device listening elements

The following is a list of the device listening elements (as defined in the IEEE 488.2 standard)
which are used in the instrument:

<PROGRAM MESSAGE>
<PROGRAM MESSAGE TERMINATOR>
<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>

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 instruoment:

<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>

<NRZ NUMERIC RESPONSE DATA>
<ARBITRARY ASCII RESPONSE DATA>
<CHARACTER RESPONSE DATA>
<STRING RESPONSE DATA>

<DEFINITE LENGTH ARBITRARY BLOCK RESPONSE DATA>

REMOTE
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Programming
Program messages

A message consists of one or more message units. Message units are separated by a sermi-colon {3).
The whole message is ended by the Program Message Terminator (or End Of Message) defined as one
of the following:

(1)  <newline> (ASCII 10 - often known as line feed") or
(Z)  <newline> + END (the EOT line is asserted as well) or
(3) +END (EOI is asserted in the last data byte of the message)

" Note | 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. RFLVIINC 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'? as its final character and causes the
generation of a response message which will be read by the controller. Common conumands and
queries (defined in IEEE 488.2) begin with a **'.

Upper and lower case characters are considered equivalent (i.e. FM fm Fm fM 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 efements 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:

AM:DEPTH 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 1.25GHYZ is the same as CFRQ:VALUE 1.25GHZ
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Program data

Data can take many forms, as follows:

Decimal Numeric Data is a flexible numeric format which encompasses integer, fixed point and
floating point (mantissa and exponent) representations. Data is rounded to a resolution
appropriate to the function. Decimal data can, in most cases, be followed by the appropriate
units. If no units are prescnt, the specified default units are assumed,

Character Data is an alphanumeric word.

String Data consists of a number of 7-bit ASCII characters enclosed in quotes, either a pair of
single (' ASCII 39") or double {"ASCI 34™) quotes may be used.

Some commands can accept Multiple Data items which are separated by commas, for example
MODE PM,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 {o send a new message until it has read the entire
response (terminated by EOM). The query message may contain more than one guery message
unit, but only one response message (containing several response message units) is generated.

Failure to follow the protocol will generate a query error:

INTERRUPTED (error 450) occurs when the controller starts to send a new message before
having read the response to a preceding query.

UNTERMINATED (errer 431) occurs when the controfler attempts to read a response without
having sent a query.

DEADILOCK (error 452) can only occur if the input and output buffers are both filled by the
controlier having sent an extra long message containing several query message units.

These instruments have an input buffer of 256 characters and an output buffer of 256 characters,

Remote/local operation

When the instrument is addressed by the controller it will enter its remote mode and the screen
will display the {REM ] annunciator at the lower right corner. Only one key, [SELECT], will
have any effect. Pressing this key returns the unit to normal manual operation, unless Local
Lockout has been asserted by the controller.

z.
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REMOTE OPERATION

Mnemonic
*IDN?

Example:
*OPT?

Example:

Message.

*RST
*TST?
*OpC
*QPC?
*WAI

*TRG
*STR?

#*SRE <pri>
*SRE?

*ESR?
*ESE <nrf>
*HSE?

*CLS

Common commands and queries (IEEE 488.2)

The IEEE 488.2 standard defines a set of common comrmands and queries which implement
comrmon system functions,

Common command and query mnemonics are preceded by an asterisk (*) to distinguish them
from device dependent data such as Instrument programining strings. The following common
conrnands and queries are implemented in the instrument:

Name and Description

Identification Query. Returns an arbitrary ASCII response comprising four data
fields iv the format;

<manufacturer>,<model> <serial number>,<software part number and isste numbers.

where:  <manufacturer> is MARCONI INSTRUMENTS, <model> is the instrument model number,
which is one of 2023 or 2024,
<serial mimber> is the instrurnent serfal number in the form nonnno/mnn, where nisan
ASCI digit in the range O to 9.
<software part mamnber and issue number> is in the form nonan/man/t.nn, where n s an
ASClEdigitinthe range 010 9.

MARCONI INSTRUMENTS, 2024, 811152/011,44533/446/C01.00<80M>

Option Identification Query. Returns an arbitrary ASCII response containing a
data fieid for each fitted option in the format:

<option a>,<aption bx, ... .<optien r><BEOM>
HIGH POWER,NO ATTENUATOR <BOM>

H no options are fitted, ASCIL'0' is returned.

Because an Arbitrary ASCII Response ends with the Response Message Terminator
(<EOM>) either *IDN? or *OPT? must be the last Query Message Unit in a Program

Reset Command. Sets the instrument functions to the factory default power up
state.

Self Test Query, Retwns 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 'l' when the preceding operation has been
completed.

Wait to Continue Command. Inhibits execution of an overlapped command until
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 nrl number
(0-253).

Service Request Enable Command. Sets the Service Request 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
Status Register as nrl.

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 nri.

Clear Status Command. Clears all the Stafus Event registers and clears the Error
Queue. Does not affect the Enable Registers.

‘www.valuetronics.com

46882-225U



REMOTE CPERATION

Device dependent commands

The following list describes the features of the device dependent mnemonies for the instrument
together with simple examples of their use within each major section (Carrier frequency, RF
level, etc.) The root mnemonic is listed first followed by the lower level mnemonics, Each group
is followed by a list of requirements for data type and suffix.

In addition to the normal Hsten commands the instrument accepts query commands which cause
it to prepare a message which will be sent to the controlier when the instrument is next addressed
to talk. For each query an example of a response is given, Where responses are sitnilar for a
group of queries not all are listed. Some queries can produce more than one type of response - an
example of each is usually given.

In the list which follows, the abbreviations <char>, <nrf> and <str> have the following

meanings:
<char> = Character Program Data
<nrf> = Decimal Numeric Program Data
<str> = String Program Data

Where the data format is Decimal Numeric Program Data, the value may be expressed as a signed
or unsigned number in any of the following formats:

nrl: Decimal integer, e.g. 1234 or -567
nrl: Floating point number, e.g. 1.234 or -56.789
nr3: Floating point number with exponent, e.g. 1.2345E5 or -12.47E-§

Default settings

These are the settings assigned to instrument functions in the following cases:
{iy  Power-up to factory default settings.

(i1)  Execution of *RST command.

(ii1) Recall Store 999,

1}
-
)
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REMOTE OPERATION

Carrier frequency

CFRQ
VALUE
INC

UP
DN
‘RETN
XFER

MODE

START
STOP

TIME

PHASE

CFRQ?

Data type :
Allowed suffices :

Defaultt suffix ;

[ata type :
Allowed suffices :

Default suffix ;

Data type :
Allowed suffices :

Default suffix :

Data type :
Allowed suffices :

Default suffix :

Data type :
Allowed suffices :

Detault suffix

Data type :
Allowed suffices ;

Default suffix :

Exampies:

Example:

Set Carrier Frequency (short form}
Set Carrier Frequency

Set Carrier Frequency step
Decimal Numeric Program Data

Any one of: GHZ, MHZ, XHZ or HZ
HZ

Go UP one step

Go DOWN one step

Return: to eriginal setting

Transfer current value to be the new seiting
Noae

None
None

Selects the mode of carder frequency operation. SWEPT enables swept
carrier frequency operation, while FIXED disables it

Character Program Data (FIXED - non swept mode, SWEPT - swept mode).
None
None

Set Stant Frequency for use in sweep

Set Stop Frequency for use in sweep

Decimal Numeric Program Data
Any one of: GHZ, MHZ, KHZ or HZ
HZ

Set fime per sweep step

Decimal Numeric Program Data
MSor$s
MS

Adjust Phase Offset of Carrier in degrees
Decimal Numeric Program Data

DEG

DEG

CERQG:VALUE 2. 34MHZ; INC 10KHZ
CPRQUPXFER

CFRQ: STARYT 1MEEZ; 8T0P 10MHZ; TIME 100MS
CrRQ:MODE SWEPT

Prepares message containing information on Carrier Frequency setting in ¢he
following format:
CFRQ:VALUE <nr2>; INC <2 MODE<mode>

where: <mode> is character program data indicaing whether carder
frequency operation is swept or fixed

fCERQIVALUE 100800000C.0;INC 25000.0;MODE FIXED

www.valueteonics.com
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RF level

RFLV Set RF Output Level {short form)
VALUE Set RE Gutput Level

Datatype: Decimal Numeric Program Data
Altfowed suffices :  Any one of: DBM, DBV, DBMV, DBUV, V, MV or UV
Default suffix | DBM unless changed by UNITS command

NG Set RF Level step (d8)

Datatype: Decimal Numeric Program Data
Allowed suffices : DR only

Defauli suffix . pp

HE Go UP one step

‘BN Go DOWN one step

‘RETN Return to original setting

AFER Transfer current value 10 be the new setting
ON Tum RF Quiput ON

:OFF Tum RF Quiput OFF

Data typa: None
Allowed suffices:  None

Default suffix:  Nope

TYPE Selects EMF or PD for veltage related units

Data type :
Character Program Data (EMF or PD)

Aflowed suffices:  Nope
Dofault suffix:  Nene

UNITS Select defanlt RE level wnits.

Data type:  Character Program Data (DBM, DBV, DBMV, DBV, V, MV or UV}
Adlowed suffices | None =
Default suffix 1 None & g
O«
Examples: RFLV:VALUE -27.3DBM;ON = 0
RFLV:TYPE PD;VALUE 1.230V (TR T
(£ =0
RELV? Prepares message containing information on RF Level setting in the following O

! format:

RELV:UNITS <unitTYPE <typex; VALUE <2 INC <2 <status>

where: <unit> is character program data defining the default RF level
units (DBM, DBV, DBMV, DBUV, V, MV or UV), <type> is
character program data indicating EMF or PD and <status> is a
program mmemonic indicating whether the RF ouiput is ON or
OFF

Examples: SREPLVIUNITS DREM;TYPE PO, VALDE -103.5;INC 2.0;0N
TRELVIUNTTE DRV TYDE EME;VALUE -83.2;32NC 0.5;0N
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Modulation mode

MODE
Data type :
Allowed suffices :
Defauit suffix :
Examples:
MODE?
Example:
Modulation control
MOD
JON
:OFF
Examples:
MOD?
Exampie:

Set modulation mode

Character Program Data (valid combinations of AM, FM, PM, FSK2L,
FSKA4L or PULSE. See table below.}

Nore

None

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 AMFM is equivalent to
EM,AM. Puise medulation can be used with any of the
AM,FM,PM and FSK2L modes, but not with FSK41,

FSK21. and FSK4L parameters are controlled using the FM
commands

Prepares message containing information on Moedulation Mode in the
foflowing format:
MODE <mode>
where: <mode> is character program data mdicaing the modulation

mede settings

TMODE AM, ¥M

[0t used alone]
Tum modulation globally ON

Turn modulation globalty OFF

MOD: ON
MOD: OFF

Prepates message containing information on Modulation Control in the
feliowing format:

MOD:<status>

where: <status> is a program mnemonic indicating whether the

Modulation ts globally ON or OFF

MOD 1 ON
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Frequency modulation (and FSK)

FM or FIi1 or FM2

DEVN
ANG
Data type :
Aliowed suffices ©
Detault suffix :
<8I0
‘ON
OFF
UP
DN
RETN
XFER
Bata type :
Allowed suffices :
Default suffix :
Examples:
MODF
VALUE
INC
Data type :
Allowed suffices :
Default suffix ;
UpP
DN
AETN
XFER
BiN
TRI
‘8GR
Data type -
Allowed suffices :
Default suffix :
PHASE
Data type :

Allowed suffices ;
Detault suffix :

Exampies:

Set FM Deviation (short form)
Set FM Deviaticn
SetI'M step size

Decimal Numeric Program Data
Any one of: GHZ, MHZ, KHZ or HZ
HZ

Select modulation source where <sre> is any one oft INT, EXTAC, EXTALC,
or EXTDC

Turn Fvi ON (locally}

Turn PV OFF (locally)

Go UP one step

Go DOWN one step

Retumn to original setting

Transfer current value to be the new setting

Nomne
None
None

F:DEVN 25KHZ; INT;ON
FML:DEVIN 1B5KHZ;INC 1KHE; EXTDC

Set EM modulation oscillator frequercy (short form)
Set Fvi moduiation oscillator frequency

Set I'M modulagion oscillator frequency step size
Decimal Numeric Program Data

Any one of: GHZ, MFIZ, KHZ or HZ

HZ
Go UP one step

Go DOWN one step

Rearn to original setfing

Transfer current value to be the new setting
Select sinusoidal waveform

Select triangle waveform

Select square waveform

None

None

None

Set phase offset of modulation escillator relative to current phase
DPecimal Numeric Program Data

DEG
BEG

FM2 :MODF:VALUL 1.5KHZ; SIN
FMMODT : PHASE L. 2DECG

i
=
O
=
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REMOTE OPERATION

DCFMNL. Perform DC FM null operation

Datatype: None
Allowed suffices ©  None

Detfault suffix :  Nope
Example: DCFMNL

FM? or FM17? or F2? Prepares message containing wfornmton on FM setting in one of the
following formats:
FM:DEVN <ne2>;<sres<status>; INC <nr2>
FMI:DEVN <nr2>;<sres;<status> INC <nr2=
FM2:DEVN <nr2s<sre>;<status> INC <nr2>
where: <$1¢3> 18 @ Program mnemonic representing the source of the
modulation signal and <status> is a program mnemonic

indicating whether the frequency modulation is locally ON or
OFF

Exampie: tFMLIDEVN 25000.0;INT; CN; INC 1000.0

FM:MODF? or FM1:MODF? Prepares message containing information en FM modulation oscillator setting
or FM2:MOD¥F? in one of the following formats:
:FM:MODF.VALUE <ar2>;<shape>INC <nr2>
FMEMODEVALUE <ni2>;<shape>;INC <nr2>

FM2:MODF:VALUE <nr2>;<shape>INC <n1r2>
where: <shape> is a program maemonic representing the waveform
shape

Example: (FMI:MODF:VALUE 5750.60; 3IN; INC 1000.00
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Phase modulation
PM or PM1 or PM2
:DEVN
IANC
Data type :
Allowed suffices :
Default suffix ;
<SIC>
‘ON
{OFF
Up
‘DN
RETN
XFER
Data type :
Aliowed suffices :
Default suffix :
Examples:
MODF
VALUE
ANC
Data type :
Allowed suffices :
Defauit suffix
UP
DN
RETN
XFER
REH
‘TR
BOR
Data type :
Ajlowed suffices :
Default suffix :
‘PHASE

Examples:

PM? or PM17? or PM2?

Exampie:

Set Phase Modulation Deviation (short form)

Set Phase Modulation Deviation
Set Phase Modulation step size

Decimal Numeric Program Data
RAD
RAD

Select modulation source where <sre> is any one of: INT, EXTAC, EXTALC,
or EXTDC

Tum PM ON (lecally)

Tura PM OFF {Jocally)

Go UP one siep

Go DOWN one step

Return to original setthng

Transfer current value to be the new setting
Noue

None

Nene

PM:DEVN 2.38RAD;INT;ON

PM1:DEVN 1.5RAD;INC 0.1RAD;EXTAC
Set PM modulation osciltator frequency {short form}
Set PM modulation osciltator frequency

Set PM modutation oscillator frequency step size

Decimal Numeric Program Data
Any ope of: GHZ, MHZ, KHZ or HZ
HZ

Go UP one step

Go DOWN cne step

Return to original setting

Transfer current value to be the new sefting
Select sinmsoidal waveform

Select triangle waveform

Select square waveform

None
None
None

Set phase offset of modulation oscillator relative to current phase

PM s MODE  VALUL 20, 58HZ; B0R
PM2 :MODF : PHASE 2.0DEG

Prepares message containing information on Phase Modulagon setting in one
of the following formats:

PM:DEVN <nr2>;<srex;<statugs; INC <m2>

PMI:DEVN <ar2>;<sres;<status>; INC <arl>

PM2:DEVN <nr><sres<stams>INC <>
where <sre> is a program mnemonic representing the source of the

modulaton signal and <status> is a program mnemenic
indicating whether the phase modulation is localty ON or OFF

tPMZ2 :DEVN 2.30;INT;OFF; IRC 0.85
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REMOTE OPERATION

PM:MODF? or PM1:MODE? Prepares message containing information on PM modslation oscillator setting
or PM2:MODF? in one of the following formats:
PMEMODE:VALUE <nr2><shape»; INC <nr2>
PMEMODE.VALUE <nr2>;<shape>INC <nr2s

PM2:MODF.VALUE <nr2>;<shape>INC <nr2>
where: <shape> is a program mnemonic representing the waveform
shape

Example:  PM2:MODF:VALUE 2500.00;TRI;INC 500.00
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Amplitude modulation
AM or AM1T or AM2

‘DEPTH
JINC

Data fype :
Allowed suffices :

Default suffix :

CBIC>

‘ON
(OFF
upP
DN
‘RETN
XFER

Data type :
Allowed suffices :

Default suffix :

Examples:

MODF
VALUE
INC

Datg type :
Aliowed suffices :
Default suffix

UpP
DN
RETN
XFER
'SIN
TR
:BQR

Data type :
Aliowed suffices :
Befault suffix

:PHASE

Examples:

Set AM Depih (short form)

Set AM Depth

Set AM step size

Decimal Numeric Program Data

PCT

PCT

Setect modulation sowrce where <sre> is any one of: INT, EXTAC, EXTALC,
or EXTDC

Tum AM ON {lccally)

Turn AM OFF (locally}

Go UP one step

Go DOWN one step

Return to original setting

Transfer current value fo be the new sefting
None

None
None

AMiDEPTH 30.5PCT; EXTAC; ON
AM1:DESTE 40PCT; INT;OFF

Set AM modulation oscillator fequency (short formy)
Set AM modulation oscillator frequency

Set AM modulation oscillagor frequency step size
Decimal Numeric Program Data

Any oue of: GHZ, MHZ, K1 or HZ
HZ

Go UPone step

Go DOWN one step

Return to original setting

Transfer current value to be the new setting
Select sinusoidal waveform

Select triangle waveform

Select square waveform

None
None
None

Set phase offset of modulation oscillator relative 1o current phase

AMZ MODI:WVALUE 15, 8KHE;TRY,; INC 500HZ
AM:MODF: PHASE EDEG
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REMOTE OPERATION

AMT? or AM1? or AM27? Prepares message containing information on Amplitade Modulation setting in
s !

one of the following formats:
AMDEPTH <nr2>»;<srex;<status>;INC <nr2>
AMDEPTH <mr2s;<sre><statuss INC «<nr2>
AM2:DEPTH <nrZ> <srexi<status> INC <nr2>

where <sre> {8 4 program maemonic representing the source of the

modulation signal and <status> is a program mnemonic

indicating whether the amplitude modslation is locally ON or
OFF

Example: tAML:DEPTH 56.6; INT;0N: INC 5.0

AM:MODF? or AM1:MODF? Prepares message containing information on AM modulation oscillator seiting
or AM2:MODF? in one of the following formats:

(AMMODFE-VALUE <or2>i<shape>INC <ns2>

AM1TMODF: VALUE <nr2>;<shape> INC <m2>

AM2MODF:VALUE <ar2>;<shape>;INC <arZ>
where: <shape> is 4 program mnemonic representing the waveform
shape

Exampie: tAMIMODEF :VALUE 3000.00;TRI; INC 10080.00
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Pulse modulation

PULSE
‘ON
OFF

PULSE?

Data type :
Allowed suffices :

Detauit suffix ;

Examples:

Examples:

[not used alone]
Turn Puise modulation ON
Tura Pulse modulation OFF

None
None

None

Prepares message confaining information on Pulse Modulation setting in the
following format:

‘PULSE:<status>
where: <status> is a program mnemonic indicating whether the pulse
modulation is ON or OFF

P PULSE: ON
PULSE OFF
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REMOTE CPERATION

Memory - store

STO
MEM
:CFRQ
FULL
RAM

Memory - recall

RCL
MEM
:CFRQ
FULl
‘RAM

UP
‘DN

RCL?

Memory - erase

ERASE
:CFRQ
‘FULL
‘RAM
ALE

Data type :
Allowed suffices :

Default suHix :

Examples:

Data type :
Allowed suffices :

Default suffix :

Data type :
Allowed suffices :

Default suffix ;

Exampies:

Exampies:

Data type :
Allowed suffices :

Detault suffix :

Examples:

Store 0-299 (short form)
Store 0-299

Carrier Freq Store 0-99

Ful! Store 100-199

RAM Store 200-299

Decimal Numeric Program Data

None
None

PO PULL 112
STO:CFRQ 83

Recall Store §-299 {short form)
Recall Store (-299

Recail Carrier Freq Store (-99
Recall Fult Store 100-199
Recall RAM Stors 200-299
Drecimal Numeric Program Data

None
None

Step up through stores. Use this command for memory sequencing

Step down through stores. Use this command for memory sequencing

None
None
None

RCL:iFULL 125
RCL:UP

Prepares message containing information on last memory store that was

recalled in the following formar:
RCLMEM <nrl>

TRCLIMEM 126

{not used alone]
Erase all Carrier Freq Stores (0-99)

Hrase afl Foll Stores (100-199)
Hrase all RAM Stores (200-299)
Erase all Stores (0-299)

None

None

None

ERASE:FULL
ERASE:ALL

www.valuetronics.com

46882-225U



REMOTE OPERATION

Memory - seguencing

MSEQ
MODE
Data type :
Allowed suffices :
Default suffix :
Examples:
:SEQ1..SEQS
BTART
BTGP
Data type :
Allowed suffices .
Detfault suffix
Example:
MSEQ?
Examples;
MSEQ:SEQ17?
MSEQ:SEQ9?
Exampie:

[not used alone)

Select sequencing mode of operation. When a sequence is selected, the user
can step through the sequence using the RCL:UP and RCLDN commands.
The sequence modes are SEQ1 to SEQY, and the sequencing can be disabled
with the OFF parameter.

Character Program Data
None
None

MSEQ:MODE OFF
MSES: MODE SEQZ

Set the memory store for the start of the sequencing loop
Set the memory store for the end of the sequencing loop

Decimal Numeric Program Data
None

None
MSEQ: SEQZ : START 50;5TF0F 70

Prepares message containing information on the current memory sequencing

mode in the following format;

MSEQ:MODE <mode>

where:  <mseq> is character program data indicating the sequence mode
selection

PMSEQMODE SEG4
TMSERMODE OFF

Prepares message conlaining information on the start and stop settings of the
given memory sequence in the following format:

MSEQ:SEQn:START <nri>STOP <arl>

where n is between 1 and $inclusive

MSEDISTO4 1 START 120;8T0P 155

-
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Memory - triggering
MTRIG
‘ON
OFF
Data type
Allowed suffices :
Default suffix :
Examples:
MTRIG?
{OFF
Exampie:
Memory - protection
MPROT
‘BSTART
:BTOP
Data type :
Allowed suffices :
Default suffix
‘ON
OFF
Data type :
Allowed suffices :
Default suffix :
Examples:

Enables memory recall miggering to be activated by ¥*IRG command or hy
exwemal origgering. The riggering order of priority is as follows:
FSK logic input
Memory recalt
Sweep trigger
Therefore ensure that FSK is not enabled, otherwise selfecting memory recall
triggering will have no effect.
Disable memory recall triggering

None
None

None

MTRIG:ON
MTREG:OFF

Prepares message containing information on memory tiggering state in the
foliowing format:
MTRIG: <status>

where:  <statas> is & program mmnemonic indicating whether the memory
recall triggering is enzbled (ON) or disabled £:055)

tMTRIG:ON

[not used alone)
Set the start of the memory block which is 1o be protectedfunprotected

Set the end of the memory block which is to be protected/unprotected

Decimai Numeric Program Data
None
None

Set memory protection ON for the selected memory block
Set memory protection OFF {i.e. unprotected) for the selected memory block
None

None
None

MPROT: START 100;8T0F 150
MPROT : ON
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Sweep operation
To make these commands operational they must first be enabled by the CFRQ:MODE SWEPT

command.
SWEEP [not used alone}
CFRQ Optional command {may be omitted)
START Set Start Frequency
BTGP Set Stop Frequency
JINC Set Carrier Prequency sweep step size
Data type:  Decimal Numeric Program Data
Allowed suffices | Apy one of GHZ, MHZ, KHZ or HZ
Default suffix: w7
TIME Select time per sweep step
Data type ©  Decimal Numeric Program Data
Allowed suffices :  Ms,
Default suffix 1 MS
Exampie: SWEEP:CFRQ:START 100KHZ;STOP S00RHZ; INC
LOOHE; TTME 60MS
SWEEP:CFRQ? Preparcs message containing information on Carrier Freguency Sweep

settings in the following format:

SWEEP:CFRQ:START <nr2>:STOP <nr2>,INC <nr2>TIME <or2>

Example: CSWEEP:CFRQ:START 12300600.0;ST0P 1330000.0;INC
L05.0;TIME 206.0

Sweep mode

‘ =
To make these commands operational they must first be enabled by the CFRQ:MODE SWEPT wo
command. Note that for triggering the order of priority is as follows: I"o" !E
FSK logic inpat E 5
Memory recall o
Sweep trigger (o]
Therefore ensure that FSK is not enabled, otherwise selecting sweep triggering will have no
effect.
SWEEP fnot used alone]
‘MODE Select Mode of operation for Sweep generator (single or continuous)
Data type:  Character Program Data {either SNGL or CONT}
Allowed suffices .  None
Defautt suffix:  Nope
Example: SWEEP:MODE SNGL
TRIG
Datatype:  Character Program Data {any one of OFF, START, STARTSTOP, STER)

Allowed suffices:  None
Default suffix:  None

Example: SWEEP:TRIG STARTSTOP
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SWEEP? Prepares message containing information on Sweep Mode and trigger in the
following format:
SWEEP:MODE <modes>; TRIG <trig>

where: <mode> is character program data indicating the sweep mode
selected, and <trig> is character program data indicating the
trigger type selected

Example: DBWEEP: MODE CONT;TRIC IPRED

Sweep control

SWEEP [not used alone]
GO Commence Sweep
HALT Pause Sweep
{CONT Continue Sweep
‘RESET Reset sweep to Start Value
‘RETN Return to original setting
XFER Transfer carrent valve as the new setting
REY Go UP one sweep step while paused
‘DN Go DOWN one sweep step while paused

Datatype: Nome
Allowed suffices :  None
Default suffix ;1 None

Examples: SWEEZ2:G0
SWEEP t RESET
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Miscellaneous commands

ERROR?
Example:
GPIB
Data type :
Allowed suffices :
Default suffix
Example:
RPP
:RESET
Data type :

Aliowed suffices :
Default suffix

Example:

RPP:TRIPPED?

Example:

RPP:COUNT?

Example:

FSTD

Data type

Aliowed suffices :
Default suffix :

Examples:

FSTD?

Example:

BLANK

Data type
Allowad suffices :
Default suffix :

Examples:

Prepares message relating to the next error in the error queue in the following
format:

<nrls>, <string>

Where <string> is a descriptive error message. The numeric value retuimed is
that of the next error aumber, or O if the queue is empty, or 399 if the queue is
full

100, "Carrier Limit™

Set the GPIB Address (between O and 30 inclusive)

Decimat Numeric Program Data
None
None

CRTE 7

Reset reverse power protection trip (shert form}
Reset RPP trip

None
None
None

RPP1RESET

Prepares message containing information on whether the RPP Circuitry is
cunrently tripped in the following format:
<nrl>

{0 = not tripped, 1 = tripped)
1

Prepares message containing information on the number of tmes the RPP
Circuilry has tripped in the following format: <uri>

3

Select internat or external frequency standard

Character prograrm data (any one of INT, EXTIODIR, EXT1IND, EXTICIND
or INT100UT}

None

None

Prepares message containing information on frequency standard selection in
the format:

FSTD <char>

(FSTD EXTI0IND

Blank or unbiank display parameters: Camier Frequency, RE Level,
Modulation Depth and Deviations, and Modulation Frequiency

None
None
None

BLANEK : ON
BLANK: OFF

www.valeretronics.com

527

=
wo
ok
o
ca

o
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BLANK? Prepares message containing information on the display blanking selting in
the following format:

BLANK <state>

where:  <state> is program mnemonic indicating whether the blanking is ON
or OFF

Exampies: BLANX:CFF

CONTRAST Sets the LD contrast, over a scale of O to 255

Datatype: Decimal Numezic Program Data
Allowed suffices :  pone

Default suffix:  pope

Examples: CONTRAST 120

CONTRAST? Prepares message containing information on LCD contrast setting in the
following format:

CONTRAST <orl>

Example: :CONTRAST 78

ELAPSED
RESET Reset elapsed operating hours (o zero
Datatype: None
Allowed suffices :  None
Defauli suffix ©  Nope
Example: ELAPSED:RESET
ELAPSED? Prepares message containing information on elapsed operating howurs since
lastreset. Fractional part is in 15 minute intervals (.25, 0.50, 0.75). Format is
as folows:
<nr2:>
Example: 454.50
CPER? Prepares message containing information on total operating hours. Fractional
part is in 13 minute intervals {0.25, .50, 0.75). Format is as foliows::
<m2>
Example: 14353.00
KL.OCK Disables keyboard entry except RPP Reset and Go to Local
Data type: None
Allowed suffices :  None
Detfault suffix 1 Nope
KUNLOCK Enables keyboard entry

Datatype: None
Allowed suffices . None

Defauit suffix . Nope
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POWUP
MODE

MEM

POWUP?

ATTEN
LOCK
{UNLOCK

ATTEN?

IMPEDANCE

IMPEDANCE?

Data type :
Allowed suffices :
Default suffix :

Data type :
Allowed suffices :
Default suffix :

Examples:

Example:

Data type :
Allowed suffices :
Default suffix ;

Example:

Exampie:

Data type :
Aliowed suffices ;

Default suffix :

Example:

Exampie:

[not used alone]

Select the power up mode. The instrument can power up in either the factory
preset mode or fom a selected memory

Character program data (FACTORY or MEMORY)
None
None

Set the memory location: for a memory power up

Decimal Numeric Program Data
None
None

POWUP : MODE MEMORY
POWUP :MEM 172

Prepares message contabning informaten on the insttument power up
selection in the following format:

1POWUPMODE MEMORY;MEM 135

[not used alone]
Lock the Attenuators

Usrlock the Attenuaters

None
None
None

ATTEN: LOCK

Prepares mwessage containing information on whether the Atienuators are
locked or uniocked in the following format:

ATTEN <status>

where  <status> is a program mmemonic indicating whether the attenuators
are }ocked or unlocked

(ATTEN:LOCK

Set 56 Q2 or 75 £ adapter mode

Character prograrn data (Z30R or Z75R)

None

None

IHPEDANCE B75R

Prepares message containing information on which adapter mode is selected
in the following format:

IMPEDANCE <char>

tTMPERDANCE ZYER
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Status byte

The Status Byte provides information about events and conditions within the instrument. It may

be read by a conventional Serial Poll or its value obtained as a response to the *STB? query. Bits
0to 5 and bit 7 are each single bit Surmmary Messages which may be of two types {or not used at
ail).

(i) Queue Status - a 'l indicates that an associated Queue is non-empty and has data available
to be read.

(i)  Status Register Summary - reports the occurrence of an enabled event monitored by a
Status Register Structure.

The Service Request Enable Register determines which of the bits can generate an SR(Q. This
register may be set by *SRE or read by *SRE? If the bitwise -AND of the Status Byte and the
Enable Register is non-zero the Flag Master Summary Status (<mss>) is True. Bit 6 of the Status
Byte value read by *STB? holds <mss>. However bit 6 of the Status Byte when Serial Polled is
the Request For Service bit used to determine which device on the Bus has asserted SRQ, and is
cleared by a Serial Poll.

The IEEE 488.2 Standard defines bit 4 as Message Available (<mav>), the Queue Summary for
the Output Boffer, indicating whether any part of a Response Messages is available to be read.
Bit 5 is the Event Summary Bit (<esb>), the Summary Message from the Standard Event Status
Register.

With this instrument, bit 7 is a Queue Summary for the Error Queue. Bits 1, 2, and 3 are Status
summaries for the Instrnment Status, Coupling Status and Hardware Status Registers. Bit 0 is
unused.
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Status data structure - register model

Below is a generalised model of the Register Set which funnels the monitored data into a single
summary bit to set the appropriate bit in the Status Byte.

Device Slatus continuously monitored by Condition Register

T S S A

Condition
Register

Transition
Filter #

Event
Register

OR

Event
Enable
Register

REMOTE
OPERATION

Summary Message coorz

Notes | The Device Status is continuously monitered by the Condition Register. If a Query fo read a
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. Buf 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-omn,
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Standard event registers

This register is defined by IEEE 488.2 and each bit has the meaning shown below:-

Condition
Register d, ds ds d, ds de d, do
Register <pon>} <urg> | <Cme> | <exe> | <dde> | <qye> | <rqc> | <ope>
gg;%\gégi o S S S ) e B e b v
Transition
Filter #
<pon>| <urq> | <cme>| <exe> | <dde>| <qye>| <rqc> | <ope> |
S B e B R R PRl s R R E \\\:::-
Status
Register
*ESR?
<
<
OR -« &

A

A
Ro

= &
— &
% Enable "
Register 4 A F 3 A ¥ -3 A A A

<esb> # Positive transition sets status. Coo69

<pon> power on
<urg> user request - not implemented in this product
<cmes> command error
<eXe> execution error
<dde> device dependent error
<gyes> query error
<rge> request control - not implemented in this product
<opc> operation complete - set in response to the *OPC command for

synchronisation.
<esh> standard event register summary bit

46882-225U
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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 y  § R A

HCR?
Transition
Register Tilter #
Head/Write
Commands
Status
Register
HSR?
i
oR |
L &
— "
i
w3
Egg'ﬁ,ffe,n A A A A 35 o
HSE =3
HSE? T
ra
(]
<hsh> # Positive transition sets status. cooss
dg reverse power protection tripped dg filter unlevelled
d4 fractional-n loop low dg output unlevelled
ds  fractional-n loop high dqyp  high power amplifier failed
ds  external standard missing dqqy ALC too high
dg external standard frequency too low dy2  ALCtoo low
ds external standard frequency too high dyg3  DSP not responding
dg VCXO loop low dyq4 notused
dy  VCXO loop high dy5 notused

<hsb> hardware event register summary bit
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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.

CCR?

Register
Read/Write
Commands

A\ 4
CSR?

Condition
Register

Transition
Filter #

Status
Register

CSE
CSE?

« « ]

Enable , - y
Register

<csb> # Positive transition sets status. C1625

RF levei restricted by requested AM depth

not used

notused

AMZ2 depth restricted by requested AM1T depth

FM2 deviation restricied by requested FM1 deviation
OM2 deviation restricted by requested ®M1 deviation
number of sweep steps restricted by other parameters
not used

coupling event register summary bit

www.valuétfonics.com
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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
Hegister

SCR?

L)

Transition
Filter #

Register
Read/Write
Commands

Status
Register

SSR?

A

r

y

OR

A

N
dl

_— - &
< e ' &“I
— "
" Enable
Register & A
SSE
SSE?
<ssb> # Negative transition sets status. caa9s
Condition (SCR?) Event Status (SSR7)
dp sweep in progress end of sweep
dy not used not used
ds selfcal in progress selfcal completed
da DC FM null in progress DC FM nuit completed
dq-dyg not used : not used
<ssbh> instrument event register summary bit
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Queue flag detaiis

Input from all
Error Conditions

Status Byle & Enable Register non-zero

From Sitandard Event Registers

Response Message

R N
Response

Device Dependani Errors

Status Byte Register

N
Data from Quiput Queue 0075

‘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 more errors are present in the Error Queue. The ERROR?
query will place a nrl and string response message in the Output Queue representing the error at
the head of the queue. If the queue is empty this message will be 0, "No error”.
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Status byte when read by *STB?

Register Siatus Byte Hegister

Read
Command

\

*8TB?

OR

A
fRa

A
o

*SRE
*SRE?

4

Register . .
Read/Write Service Request Enable Regisier# CouTs

Commands

# Bit 6 in this register ignores data sent by *SRE and always retums 0 in response to
*SRE?

<tgs>, <e@sb> 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 non-empty.

<hsb> is 'hardware status’ summary bit

<csb> is ‘coupling status’ summary bit

<gsb> is ‘instrument status' summary bit

pd
wd
ok
=o
Wi
o

| Note | The Status Byte Register is Not cleared by the *STB? query.
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Service
Request
Generation

T

*SRE
*SRE?

Register
Read/Write
Commands

# Bit 6 in this register ignores data sent by *SRE and always returns 0 in response to
*SRE?

<erb> is a device defined queue summary bit indicating that the error queue is
non-empty.

<rgs> is set by a request for service and is cleared by the poil.

<esb> is the standard event register summary bit.

<mav> is 'message available' indicating that the output queue is non-empty.

<hsb> is 'hardware status’ summary bit

<csb> s ‘coupling status’ summary bit

<ssb> is 'instrument status' summary bit

<rgs>, <esbh> and <mav> are defined in IEEE 488.2

<rgs> (request for service) will produce an SRQ at the controller. |t is set by a change to
either the Status Byte or the Service Enable Register that results in a New Reason for
Service. itis cleared when <mss> goes FALSE (i.e. no reason for service) or oy Serial
Poll.
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Chapter 6
BRIEF TECHNICAL DESCRIPTION

Contents
IIETOGUOHION ettt e e bt e e e s emeeaeeae e ermrees e s ossenseersenneartaessnnns e erantarane seansens 6-1
IMOAUIATION ..o e e e s ir e s e astbeseveeeatessen sreesm e eeens semsenssmsesestesssassnearenssrnees 6-1
Frequency SemETAtON . ..o et trrr st rs e e e as e s s s e eassabs s st atsn e se b bbe et essbseneeentean 6-1
DISPIAY vt bttt bttt et et a e e et e e sa st s set e ne s ne s sbe s anseenesanas 6-1
COMITOL -t e e e e e e iabee e ce s b e eass e bt te et meeesasessenmsas e nntan st essneesrntaeessneaes 6-1

List of figures
Fig. 6-1 Block schematic QIaZFAM .. i ceccereeie it et ts s tmee e e eeeeeee e e e enees 6-2

Introduction

The 2023 and 2024 Signal Generators cover the wide range of frequencies from 10 kHz to 1.2
GHz (2023) and to 2.4 GHz (2024). Output levels range from -137 dBm to 413 dBm (+25 dBm
{2023) or +19 dBm (2024} with option 3 fitted). A block schematic for the instrument is shown
in Fig. 6-1.

Modulation

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 connected to the front panel EXT MOD INPUT connector.

Frequency generation

A voltage controlled oscillator {VCQ) 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
muitiplication. Low frequencies are generated by a beat frequency oscillator (BFQ) system.,

Display

The display is a high definition dot matrix liguid crystal panel with backlighting to cater for
variations in ambient light conditions. The display contrast can be adjusted.

Controi

The instrument uses function keys for setting the main parameters of & 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 controiled by the built-in General Purpose Interface Bus (GPIB) or
the R5-232 interface. The interfaces enable the instrument io be used both as a manually
operated bench mounted instroment and as part of a fully automated test system.
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ACCEPTANCE TESTING
Contentis
TNTOAUCTION .. e e e st sttt et s e et emes e se e asassaa s e asaeeesaos 7-4
TSt PIBCAUTIONS vt itiiie sttt i ee s et e e e e rasseeasseamtas b s be by e es e sseensensaneebebessears bbb amsbin e st seseeeesene 7-4
Recommended (8t QUIPITIBNL......coiiiiiirri et r e e s b e s e e sent s s saeans 7-5
TEST PROCEDURES .....cocinurecrasasssesssnssssssresrsessasns A 7-6
R OUEDUL ikttt etttk ea 4ot st s e st ertess s et s enmeensnesneenesrrans 7-6
RF leve]l FIeqUENCY TESPOMSE ..ocuerretieiarceeeeateresrresasestvereeserssnsensnssnsssassssesesssessssssssssenesmsomses 77
AL TICATIEY 1viiviiieieeiiese et et s str e e e st e st e ses e s s s st esse s nrmtesbe s orebs et basssnssnasesrsnsabsans 7-7
AUENUALON ACCUTACY .eiverveererearereereestnssesatetestassessssssasasesss s snsetssetensassessassersensessenssssonssnsesns 7-8
Carrier FIEQUERCY BCCUIACY t.ooueeririeeciiereres s erraastermrsreses s s ese st esee e res e s sssseesedsseam e8 s et s emeaeteneneeeas 7-9
SPECETAL PUITLY 1oviirvtiitieiire ettt et s s e s e ete e s s tae st et et enseees s ranas st ebeesaesassresnsanssenbsessbeariseia 7-10
HATTIIOMICS 11ttt et e s et s e b st bbb et eesmenemnaneesesamessansontesns ot easseren 7-11
NOD-DATTONICS 1111t eec e erer st s s e s ste et et rm s ee s eebesrnentersroronbensssnesnssssesnensias 7-12
RESIAUAL FIML oottt a2ttt emname st enressenreaes 7-12
SSB Phase BOISE....ciiiiiii it e be bbbttt et ensen e 7-13
RIETEAKAZE ..ot e s s s s re e st et es bbbt et e e smeenenssrenteeres 7-14
INtEINAT FM 1ottt e ee e e s re e s ses e crss e sa e ors an b esbesassaessbesas st earaeeean et eseraeeas 7-15
FM deviation and GISEOTTION ....eerveeecniinecr ettt e et b et s st crb e st s 7-15
FM scale SHADPE (..o ettt ne s eta e sreerres 7-16
CATTIEE ©ITOL teitiireeciii et ttee e e e et eessasaearesartassansrstesesimaras saeeasssensessenssetsssessmtesaatamsmnneneens 7-16
External FM frequency response (ALC off, DC coupled)......ocoociiviiiirrenecceeevcvee 7-17
External FM frequency response (ALC ON) ..ovcviieceninnreeree e e v s s seeans 7-18
Phase modulation. .. as b bttt n e neeann 7-19
Phase mOGUIBTHON . ..ottt et e s st rs bt st sbas sr et ebee s s naesae s sasssabeens 7-19
Phase modulation fIatness ...ttt e e e e eena s 7-19
Amplitude MOAUIAION ...t et et se e e e rns 7-20
AM depth and dISEOMION ..o.eiriiii e bbb r st es b 721
AM SCa1E SNAPE ...ttt r st renreeasat 7-21
External AM frequency response (ALC off, DC coupled) ..o 7-22
Pulse mOdBIALION (oot et b et eene e enan 7-24
Pulse modulation RF level frequency reSPONSE oo ievcimece e ereeses s s s 7-24
Pulse modulation on/off 12110 ...cec e s 7-25
Pulse modulation rise and fall £ .o.viviiviiiic ettt 7-25
MOGUIATION OSCIIIAEOT .....iiv it resr et eir et st e e eaeeesemeeeetanensnaeerteraesrneenean 7-26
Modulation 0sCHIAtor fTeqUenCies.....ocvviiie ettt e 7-27
Modulation oscillator distortion and LF output flatness ..o..oceeveeeeceee e, 7-27
External frequency standard INPUL........coiiiiiiiimnir e eee s ses s bbb ess e steeeeeeeeenseacan 7-28
TEST PROCEDURES FOR INSTRUMENTS FITTED WITH OPTION 3..vcvvvirrcnenenae 7-2%
RE OUIDUL. ittt ettt e b et st re sttt e e e a8 2ot enbs e reeeees 7-29
RF Ievel fTeqUuenCy TBSPOMSE ..couiciioiiireiieieesiisieeeseeeee e eenseeeseaeseessrvesraesaresesssenreeareensseenenn 7-29
ALC HNCATIEY ot crre vt sis st s e e e s s e s b e setss s ass e e eaestesensessansesenseseesasseneesserrsones 7-30
ATETUATON ACOUTACY 1..eteneieieeeeeeiieeeema e nessnessassseasesserasesssessnesraseasessesssrsssosasssssesessennsnssnsses 7-30
CarTier BAFIMOMICE .oeeve ettt ettt cr et e et see e a e s seer st e nessserasmsanoaenetararseenseres 7-31
ACCEPTANCE TEST RESULTS TABLES OPTION 3....cccveveverennens resnsreannssnsrsassstsssbit 7-58

TESTING

w
Q
=
o
L
3
[~ ¢

www.vattietféhics.com 7-1



Mo 1 ANGWE TES VYA

List of tables

Table 7-1  RF output at 0 dBm (ROt OPLHON 3)ereirviiricricie e ereesse st seeees 7-32
Table 7-2  RF output at +7 dBm (NOt OPHION 3} .ueveeiceeeieeerece e s s ssasare 7-33
Table 7-3  RI output at +13 dBm (n0E OPHON 3) v et ans 7-34
Table 7-4  ALC linearity at 2.5 MHz (Ot option 3} ....cveeeiieciiieciecis e sviesss e 7-35
Table 7-5  ALC linearity at 500 MIIZ (ROL OPHON 3) oo et v e enans 7-36
Table 7-6  ALC linearity at 2400 MHz (ROt OPOR 3) coovevceieieeceeiiieeeeeee e 7-37
Table 7-7  Attenuator test at 2.6 MHZ (O OPHON 3} .viiniieriiree s a e er s 7-38
Table 7-8  Attenuator test at 540 MHZ (ROL OPHON 3) c.oovieviieiieerecreveer et 7-38
Table 7-9  Attenuator test at 1140 MHz (n0ot option 3) oo coiicreeeceeeeee e eeaeens 7-39
Table 7-10  Attenuator test at 1740 MHz (2024 only, not option 3)....eeceviieneie e 7-39
Table 7-11  Attenuator test at 2400 MHz (2024 only, not 0pHON Direeeevicii e 7-40
Table 7-12  Alternative attenuator functional test at FO MHZ .....cooooviiiiveiiveevereees e 7-40
Table 7-13  Carrier FEQUENCY LESIS oo e ses e s siesesbsr e ssssaes taansseeeseoneeeesresannras 7-41
Table 7-14  Carrier harmonic tests at -4 dBm (not option 3} . iceccree i siccsna e 742
Table 7-15  Carrier harmonic tests at ¢ dBm (Ot 0PHON 3) weeveeecvieeceecceeeee e 7-43
Table 7-16  Carrier harmonic tests at +7 dBm (N0 Option 3) ovvvvvveveciicine e sseerseese s T-44
Table 7-17  Carrier nON-harmOniC 18SIS .uviveereeirt et eiess e e e ee e eeescssaeseretbetsrererneeeesees 7-45
Table 7-18  Residual FIVELESE .....ooiiiicrrervernesierrseresesesses s sessesssbesssssssasssetaesmssnsseereesesnens 7-45
Table 7-19 SSB phase NOISE BSL ..vevirviiiccieeeete sttt e ene e e st sereaneneae 7-45
Table 7-20  RF IBKAZE tEST.iiieeiee oo eerrsiovee e ee s e eeeesre e st esas bt sa sttt esoeemseeneemaeeenns 7-46
Table 7-21 Internal FM deviation and distortion tests at 100 kHz deviation .....coceecvcvvenenne.. 7-46
Table 7-22 FM scale shape tests at 15 MHZ Carrier ..o s s 7-47
Table 7-23  Carrier error test af 1.2 GHz, FM deviation 100 KHz.....ooocvviieeieeevvr v, 7-47
Table 7-24 External FM frequency response (ALC off, DC coupled), 50 kHz deviation ....... 7-47
Table 7-25 External FM frequency response (ALC on), 10 kHz deviation, 0.75 V input ...... 7-48
Table 7-26 External FM frequency response (ALC on), 10 kHz deviation, 1,25 V input ...... 7-48
Table 7.27 Internal ®M and distortion test at 10.5 MHz carrier, 10 rad deviation ............... 7-48
Table 7-28  Internal @M flatness 188 v s cese s ssiasss st ts s e e smsemseess e s sare e 7-49
Table 7-29 Internal AM depth and distortion tests at -4 dBm....ooveeieiiee e 7-49
Table 7-30  Internal AM depth and distortion tests at 0 dBM...voiviveirirvccieeee e 7-50
Table 7-31 Internal AM depth and distortion tests at +7 dBM...ooooiciecie e, 7-51
Table 7-32  AM scale Shape (ESE oot st st 4 et nen e e eans 7-32
Table 7-33  External AM frequency response (ALC off, DC coupled), RF level -4 dBm........ 7-53
Table 7-34 External AM frequency response {ALC off, DC coupled), RF level +7 dBm....... 7-53
Table 7-35  Pulse modulation RF output at -7 dBiM...c.ocoeincccceinee e env e 7-34
Table 7-36  Pulse modulation RF output at +4 B 7-55
Table 7-37 Pulse modulation on/off 1atio test.. . rreiiceieie et 7-56
Table 7-38 Pulse modulation rise and fall IME 168, .. .ovivvieeeeiciisee et ees e e 7-56
Table 7-3¢  Modulation oscillator frequency tBSIS ..o e 7-56
Table 7-406  Modulation oscillator distortion and LF QUIPUL tESIS oo iv e 7-57
Table 7-41  External frequency StARAAIA EESIS oooviioeeeive et cne e sre st ssese et 7-57
Table 7-42  RF output 1 0 ABI.ccviiricriicrineseciiiscscvteee e e eeeeeeese e e s resreeea s aeseseereesmenseesens 7-58
Table 7-43  RF outptt at +7 dBIT ccooiiiiiireniireeies ittt etse st st se s sesaes e ereane 7-59
Table 7-44 RF OWPUL 81 +13 ABIMee ot ittt e e e e e eeeas 7-60
Table 7-45  RF OWPUL 81 25 GBI tccviiiicrieiecis it eeeeeeeee vt e s ereseresansasn e e eaneannsenarsas 7-61
Table 7-46  ALC linearity at 2.5 MEIZ c..ov ittt s st eeeanen 7-62
Table 7-47  ALC linearity a8 SO0 MHZ oot ea s oo 7-63
Table 7-48 ALC linearity at 2400 MHZ ........ocoriiiieiiie e st s s 7-64
Table 7-49  Attenuator test af 2.6 MHZ ....cocoiiiiiiii e eene s et 7-65
Table 7-50  Attenuator test at 540 MHZ .....ooviiri ettt oo serrarsn e 7-65
Table 7-51  Attenmator test at 1140 MHZ 1covveieceere et ettt 7-66
Table 7-52  Attenuator test at 1740 MHz (2024 ODLY) woooeivivee ettt e 7-66
Table 7-53  Attenuator test at 2400 MHZ (2024 001F) ooviiieiiieceeeeeee v s seeareeereees 7-67
Table 7-54 Carrier harmonic tests at +19 dBm oottt verese s 7-68

46882-225U

www.valuéfronics.com



ALUEFIANCE TESTING

Fig.
Fig.
Fig.
Fig.
Hig.
Fig.
Fig.
Fig,
Fig.
Fig.
Fig,
Fig.
Fig.
Fig.
Fig.
Fig.

List of figures

7-1
7-2
7-3
7-4
7-3
7-6
7-7
7-8
79
7-10
7-11
7-12
7-13
7-14
7-15
7-16

RE OUPUL [ESE SBI-UD 11 vveveciiiineeie s e cneesen s ertnsetesstsecartesasarsees e s senssssesrees onsessnnsn 7-7
RE OUEPUL LESE SCIUP «.ctcnceceirecc et snsscacirnsne et e vresee reessesaesra s b s et e ebaaeenmnssansannas 7-8
Carrier frequency acCuracy St SEL-UP .coviiieiririeeeree et e e s rsensb e e s eene s s e 7-10
Carrier harmonics and non-harmonics teSt SEL-UP ov.cvrvimrreicrieeeeeeeeceveeeee s 7-11
Residual FM est Set-UP. oot ree e s esb et en s s e 7-12
SSB phase N0ISe eS8 SEEUP rruireiriieeirieie et st st e st e e e e siesae e s s s e e et e s aae s 7-13
RE 1eakage oSt SCEUP .coviririirircrrrerrerseeseessesressesssss s sessesseabesnseeeetesssesrenansensesenes 7-14
Internal modulation and modulation distortion test SE-Up.....cevvecceevinieen i 7-15
External modulation and modulation distortion test Set-Up.....c.vvvvvvvvviinsvissinevenens 7-17
0 Hz external AM and diStOrHon teSt SEL-UP cvevvevrierirrieicncsrecreereeee e e e e 7-23
Pulse modulation rise and fall time (est SSE-UP. iviirieenirie e eie st e e 7-25
Modulation oscillator frequency test SEt-UP .o iriecieece e 7-27
Modulation oscillator diStOTtion (EST SEL-UP..c..vvirciiireer et e e 727
External standard teSt SEE-UP. ....cccocriiiririorerreerriereresssresesnesrassesiess et e sessneasansan 7-28
RF OUtpUEL (BT SEI-UD vovviviiiniiiiii ittt cecnt s e v tas s e rs s sbe b b s s anans 7-29
Carrier harmionics (85T SEE-UP ...ooiirieeieeieces s irrree oo sesne s ersas e ssss b s esesse s mseneas 7-31

www.valtigt¥ehics.com 7.3

15 ]
=
o
(/4]
ul
s

)
Q
-
0.
w
Q
Q
<



ARuvLF I ANVED KD 1ING

introduction

The test procedures in this chapter enable you to verify that the electrical performance of the
signal generator complies with the Performance Data given in Chapter 1. For convenience, the
test equipment and specification for each test are sunumarised 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 dependant on specific instrument settings or special
measurement techrigues.

Test precautions

To ensure minimum errors and uncertainties when making measuremnents, 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 labelled rypical rather than having clearly defined
limits are not tested.

www.valuétronics.com 46882-225U



AUCEFIANUVE TESHING

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

Audio analyser

Digital voltmeter

50 Q load
{termination)

2 turn loop
Oscilioscope

Measuring receiver

Signal generator
Frequency counter

Spectrum analyser
Moduiation meter

Function generator

+0.1 dB from 10 kHz 10 2.4 GHz

0 dBmto -127 dBm; 2.5 MHz to 2.4 GHz. Capable
of measuring residual FM <2 Hz and SSB phase
noise <-124 dBc/Hz at 20 kHz offset froma 1 GHz
carrier

+8 dBm from 32.5 MHz {0 2.43 GHz
10 Hzto 2.4 GHz

Capable of measuring THD of 0.01% from 100 Hz
10 20 kMHz

DC 10 7.2 GHz, 3 Hz resolution bandwidth

AM, FM and ®M 50 kHz to 2.4 GHz, accuracy +1%
at 1 kHz modutation frequency.

DC t0 100 kMz sine, +0.6 dB flatness, 100 kHz
square wave

DC voltage measurement
1 W, 50 {2 nominal impedance, DC to 2.4 GHz

25 mm diameter
100 MHz bandwidth

Marconi 6960B
with 6812 and
8932 sensors #

HP 8902A with
option 037 ™ and
11722A sensor
and 11793A down
converter ##

Marconi 2041
Marconi 2440

Rhode & Schwarz
UPA3

Marconi 2386

Marconi 2305 plus
distortion option **

HP 33258
Sotartron 7150+

Lucas Weinschel
M1404N

Tekdronix TAS 465

* Option 037 is necessary to measure SSB phase noise.

# The 6932 sensor is only required when testing instruments fitted with option 3 (high power).

## If the receiver and down converter are not available, an alternative procedure 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 available, the andio
analyzer may be connected o the modulation meter LF output and set to measure distortion.
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RF output

Specification
Level range:

Accuracy:

Output impedance:

Test equipment

TEST PROCEDURES

[RCL] 998 [ENTER]

-137 dBm to +13 dBm

Each test procedure relies on the UUT being set to its power-up conditions. To avoid switching
the instrument off and back on, reset the UUT by selecting;

At the end of this chapter are a set of results Table 7-s which give all the test points for cach of
the tests. These Table 7-s 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 Option 3 (high power option) which has a dedicated chapter at the end of
the procedures for RF level accuracy and carrier harmonics.

For output levels above -127 ¢dBm and over a temperature range of 17°C

10 27°C:

+0.8 dBmto 1.2 GHz
1.6 dBm fo 2.4 GHz (2024}

Temperaiure coefficient <+0.02 dB/~C to 1.2 GHz ,
<+0.04 dB/°C o 2.4 GHz

50 ohms

VBWR <1311t 1.2 GHz
<1.6:1 to 2.4 GHz (2024}

Description

Minimum specification

Example

Power meter

Measuring
receiver

Signal generator

+0.1 dB from 10 kMz to 2.4 GHz

0 dBm ic -127 dBm; 2.5 MHz to 2.4 GHz

+8 dBm from 32.5 MHz t0 2.43 Gz

Marconi 6260B
and 6912

HP 8902A with
11722A sensor
and 11783A
down converter

Marconi 2041

www.valuétronics.com
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RF level frequency response (not option 3, refer to ‘Test procedure for
instruments fitted with option 3’)

Test procedure

6960B
UuT RF power meter
o tz;J -
o ] rFouteuT o () C-noon
i T ]
SENSOR
INPUT
6912
o]
Power
sensor

€2360
Fig. 7-1 RF output test set-up

(1) Perform AUTO ZERO and AUTO CAL on the power meter.
(23 Connect the test equipment as shown in Fig. 7-1.

(3) Onthe UUT set:
[CARR FREQ] 30 [kHz]
[RFLEVEL] 0 [dB]

(4} 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.

(5) Setthe UUT RF level to +7 dBm and repeat (4) using Table 7-2.
(6) Setthe UUT RF level to +13 dBm and repeat (4) using Table 7-3.

ALC linearity (not option 3, refer to ‘Test procedure for instruments fitted with
option 3°)

Test procedure
(1) Perform AUTO ZERO and AUTO CAL on the power meter.

{2) Connect the test equipment as shown in Fig. 7-1.

3y Onthe UUT set:
{CARR FREQ] 2.5 [MHz]
{RF LEVEL] -4 [dB]

{4) Record the output level measured by the power meter against each of the steps shown in
Table 7-1, checking that the resuits are within specification.

(5) Setthe UUT carrier frequency to 500 MHz and repeat (4) using Table 7-5.
{6) Setthe UUT carrier frequency to 2400 MHz and repeat {4) using Table 7-6.

g.
[
R.¢n
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oF
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Attenuator accuracy (not option 3, refer to ‘Test procedure for instruments

fitted with option 3°)
(not required for instruments with option 1)

The following test will confirm that the attenuator performs to the published performance
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
functional test” below).

Test procedure

Signal generator

P e

(T

looo

RF QUTPUT

LO

Down converter

Freguency ofiset ri
mode connection LH Sensor

Measuring
receiver

(D
(2)

(3}

(4)

5

(6)
(7

(8)

e
Fig. 7-2 RF output test set-up

Connect the test equipment as shown in Fig., 7-2.

On the UUT set:
[CARR FRE(Q] 2.6 [MHz]
[RFLEVEL] 0 [dB]
[SET A]
[RF LEVEL] (to select [Levi Step ]} 11 [dB]
[RF LEVEL}

Tune the receiver to 2.6 MHz and record the output level measured in Table 7-7, checking
that the result is within specification.

Set the UUT RF level to -4.1 dBm. Measure the received level and record the result in
Table 7-7, checking that the result is within specification.

Decrement the UUT, using the [x10 U] key, in 11 dB steps down to an RF level of
-103.1 dBm measuring the received level at each step shown in Table 7-7, checking that the
results are within specification.

Set the UUT to carrier frequency 540 MHz and repeat (2) to {(5) using Tabie 7-8.
Set the UUT to carrier frequency 1140 MHz and repeat (2) to (5) using Table 7-9.

Note that the following test frequencies are for 2024 only. The down converter will
automatically be enabled when testing frequencies above 1300 MHz,

Set the local oscillator to +8 dBm at a carrier frequency of 62 MHz less than the test
frequency (i.e, 1678 MHz).

‘www.valuétronics.com 46882-225U
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(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 7-10.
{11) Set the UUT to carrier frequency 2400 MHz and repeat (2) to (5) using Table 7-11.

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] 10 [MHz]
[RF LEVEL] 13 [dB]
[MENU] 70 [ENTER]

The UUT will enter the Latch Access diagnostic menu.
(4)  Use the [+10 1] and [x10 ] keys to select RF Board Shift-Reg 1.
(5 Press INEXT] and [NEXT] again to select Dara (bin) :
(6) Use the [+10 T and [x10 {1 to move the cursor left and right.
(7} Set areference on the power meter such that 0 dB is indicated.

(8) Onthe UUT, move the cursor to the MSB and press 0 (07111111
This will enable the first 33 dB pad.

(9} Record the relative level measured on the power meter in Table 7-12.

Note that this is a nominal value as no software correction figures are applied to the
attenuator when performing this test.

(10} On the UUT, press | to disable the first 33 dB pad.

(11} Repeat (6) to (10) for the next four MSBs; the 22 dB, 33 dB, 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. Overall accuracy
is determined by the instrument’s internal reference standard.

Specification
Freguency range: 10 kHz 0 1.2 GHz {2023)
10 kHz to 2.4 GHz {2024)
Accuracy: Determined by the frequency standard accuracy
Resolution: 1Hz i
Q
Test equipment Eg
gl ™
A
Description Minimum specification Example <|.|.|.> &
bl
Frequency 10 kHz to 2.4 GHz Marconi 2440 2
counter
50 Q load 1 W, 50 & nominal impedance, DC 10 2.4 GHz Lucas Weinschet
{termination) M1404N

www.vaftigtfohics.com 7.9
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Test procedure

2440
UUT Microwave counter

LA

A INPUT

50  lpad

| I s S

n
@

3

)

(5

C2374

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} 10 [kHz]
[RF LEVEL] 0 [dB]
Record the frequency measured by the counter meter against each of the carrier frequencies

shown in Table 7-13. (As the two instruments’ frequencies are focked together, the 1imit is
1 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.

Notes 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. Ageing and stability have to be considered when establishing the real
test limits (see Performance data’ in Chapter 1).
It will be necessary to disconnect the 50 Q load and reconnect the UUT RF OUTPUT to the B
input and C input where necessary.

Spectral purity

Specification

Harmonies: Typically better than -30 dBc for BF levels up to +7 dBm
Typically better than -25 dBc for RF levels up tc +13 dBm

Non-harmonics: Better than -70 dBc for carrier frequencies up to 1 GHz
Bedter than -84 dBc for carrier frequencies above 1 GHz
Better than -80 dBo for carrier frequencies above 2 GHz

Residual FNE: Less than 4.5 Hz RMS in a 300 Hz fo 3.4 kHz bandwidth at a carrier
frequency of 1 GHz

S8B phase noise: Better than -121 dBc/Hz at 20 kHz offset from a 470 MMz carrier,
Typically -121 dBe/Hz at 20 kHz offset from a 1 GHz carrer

RF leakage: Less than 0.5 uV at the carrier frequency into a two furn 25 mm loop

25 mm away from the surface of the signat generator

_WWw.vaIué‘ﬁ“onics.com 46882-225U
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Test equipment

Rescription Minimum specification Example
Spectrum DC to 7.2 GHz frequency coverage Marconi 2386
analyzer

Measuring 0 dBm to -127 dBm; 2.5 MHz to 2.4 GHz. HP 8902A with
receiver Capabie of measuring residual FM <2 Hz and option 037

888 phase noise <-124 dBc/Hz at 20 kHz offset
from a 1 GHz carrier

Signal generator +8 dBm from 32.5 MHz t0 2.43 GHz Marconi 2041
50 Q2 ioad 1 W, 50 Q nominal impedance, DC to0 2.4 GHz Lucas Weinschel
M1404N
2 turn foop 25 mm diameter
Harmonics

Test procedure

Spectrum analyzer

T e T
T
o (LI ~ W
Q) m
uuT 0 O 0 0w [ o o
o O000O0 gnon| an o

[e Of
RF OUTPUT | RE INPUT

2363

Fig. 7-4 Carrier harmonics and non-harmonics test set-up

(1) Press CAL on the spectrum analyzer.
(2) Connect the test equipment as shown in Fig, 7-4.

{3) Onthe UUT set:
[CARR FREQ] 10 [kHz]
[RF LEVEL} -4 {dB1

{4) Mecasure the level of the second and third harmonics on the spectrum analyzer at each of the
carrier frequencies shown in Table 7-14, checking that the results are within specification.

(5) Setthe UUT RF level to 0 dBm and repeat (4) using Table 7-15.
{6) Setthe UUT RF level to +7 dBm and repeat (4) using Table 7-16.

w
Q
g
=
o
1T}
Q
Q
<<
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Non-harmonics

(M
2)
{(3)

)

Residual FM

Test procedure

Press CAL on the spectrum analyzer.

Connect the test equipment as shown in Fig. 7-4.

On the UUT set:
[CARR FREQ] 1201 [MHz)
IRFLEVEL] 0 [dB]

Measure the level of the non-harmonics on the spectrum analyzer at each of the carrier
frequencies shown in Table 7-17, checking that the results are within specification.

Test procedure

UuUT

Measuring
Al receiver

RF OUTPUT A RF INPUT

J

(1)
2)

(3

4

coasd
Fig. 7-5 Residual FM test set-up

Connect the test equipment as shown in Fig. 7-5.

On the UUT set:
[CARR FREQ] 1 [GHz]
[RF LEVEL] 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 7-18.
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SSB phase noise

Test procedure

REOUTPUT,

Measuring LC
receiver

C2385

Fig. 7-6 SSB phase noise test set-up

(1) Connect the test equipment as shown in Fig, 7-6.

{2) Onthe UUT set:
{CARR FREQ] 476 [MHz]
[RF LEVEL] 0 [dB]

(3) Onthe measuring receiver:
Tune the receiver to 470 MHz.
Select 24.0 SPCL to enter selective power measurement mode.
Select 23.1 SPCL 1o set the 1O to external.

{4y Set the signal generator to a carrier frequency of 470.455 MHz, RF level 0 dBm.

{5) 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.

(6) Fine tune the signal generator frequency until a maximum value is displayed on the
measuring receiver.

{(7) On the measuring receiver:
Reselect 24.5 SPCL to establish the IF reference value (in volts).
Reselect 24.6 SPCL to set the reference to 0 dBm.
Select 24.7 SPCL. to normalize the measurement for a I Hz bandwidth,

(8) Offset the signal generator by 20 kHz.

(9) 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 7-19,

TESTING
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RF leakage

Test procedure

Spectrum analyzer

“1o [T
o 1

LI
e

0
At o
T

Qo

K
=
[

UuT RFE OUTPUT 0 TOn0 000 01

‘ Initial A0 0D On
connection ‘

o
R

908

-

E
[

RF INPUT
Terminate \

with

50 Q load @

Two tum tocp
25 mm diameter

cesss
Fig. 7-7 RF leakage test set-up
(1) Press PRESET then CAL on the spectrum analyzer.

(2y Connect the test equipment as shown in Fig. 7-7.
(3) Onthe UUT set:

ICARR FREQ] 469.03 [MHz}
IRFLEVEL] -30 [dB}

{4) On the spectrum analyzer select
REF FREQ 469.03 MHz
SPAN/DIV 10 Hz
PEAK FIND

MKR 1 SETS REF FREQ

(5) Disconnect the cable from the UUT RF output socket and place a 25 mm 2 tumn foop on the
end of the cable.

(6) Connect a 50 Q sealed load to the UUT RF OUTPUT.

{7y  On the spectrum analyzer select:

VOLTS/DIV
REF LEVEL 0.1 uv
2nd FUNCT RF ATTEN { (to set 0 dB input attenuation)

(8) Hold the 2 turn loop not iess than 25 mm from the UU'T at various points around its case
ensuring that the worst case leakage indicated on the spectrum analyzer does not exceed that
shown in Table 7-20.

(%)  Repeat (1) to (8) for cach of the carrier frequencies shown in Tahle 7-20,
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Internal FM

Specification
Deviation range: 010 100 kHz
Resoiution: 3 digits or 1 Hz
Bandwidth (1 dB): BC to 100 kHz (DC coupled)
10 Hz to 100 kMz {AC coupled)
20 Hz to 100 kHz {AC coupled with ALC)
Accuracy: +5% at 1 kHz modulation rate
Carrier error; Less than 1% of the set frequency deviation when DC coupled
Distortion: Less than 3% at 1 kHz rate for deviations up to 100 kMz.
Typically 0.5% at 1 kHz rate for deviations up to 10 kHz
External modulation input; 1V BMS for set deviation
Modulation ALC: Levels the applied external moduiation over the range 0.7510 1.25 V
RMS.
FSK: Accepts fogic level inputs (1 or 2) 1o produce an unfiltered FSK
modiulated output
Test equipment
Description Minimum specification Example
Modutation meter FM accuracy £1% at 1 kHz modutation frequency Marconi 2305
with distortion
option
DVM DC voltage measurement Solariron 7150+
50 0 load 1 W, 50 £ nominal impedance, DC to 2.4 GHz Lucas Weinschel
(termination) M1404N
Audio analyser Capabile of measuring THD of 0.01% from 100 Hz Rhode &
{0 20 kHz Schwarz UPA3
Function DC to 100 kHz sine, +0.6 dB flathess HP 33258

generator

FM deviation and distortion

Test procedure

2305
Moduiation meter

x | o |

I'”’éé" o Tﬂ i S BFRER O

el SH] i { 7 FETI FEEER o il

e n L ]
RF QUTPUT RF INPUT

A
|
{

TESTING

caae7

1]
Q
=
-
o
11}
Q
Q
<L

Fig. 7-8 Internal modulation and modulation distortion test set-up
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(1) Connect the test equipment as shown in Fig. 7-8.
(2} Onthe UUT set

[CARR FREQ! 10 [MHz]
[RF LEVEL] 0 [dB]
[MOD] 100 [kHz]

ISOURCE ON/OFF] (to enable modulation source)
IMOD ON/OFF] (to enable modulation)

{3) On the modulation meter, select CAL, FM, 300 Hz =3 3.4 kHz filter.

(4) Measure the FM accuracy and distortion at the carrier frequencies shown in Table 7-21,
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 set:

[CARR FREQ] 15 [MHz]
[RF LEVEL] 0 idB}
[MOD] 100 [kHz]

[SOURCE ON/OFF] (to enable modulation source)
[MOD ON/OFF] (to enable modulation)

(3) On the modulation meter, select CAL, FM, 300 Hz = 3.4 kHz filter.
(4) Measure the FM accuracy at the deviations shown in Table 7-22, checking that the results

are within specification.

Carrier error
Test procedure

(1) 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.
(4y  On the UUT set;
[MOD] 100 [kHz]

[SOURCE ON/OFF} (to enable modulation source)
[MOD ON/OFF} (1o enable modulation)
IMENU] 20 [ENTER]

The UUT will enter the Modulation Mode menu
Select FM ext using [INEXT}
IMENU] 30 [ENTER]

The UUT will enter the Modulation Source menu
Select Ext using INEXT]
Select 2 to select DC coupling
[MENU]J _ 23 [ENTER]

The UUT will select the DC FM Nulling control.

On the modulation meter, measure the carrier frequency error displayed in the
FREQUENCY window, checking that the result is within the specification shown in
Table 7-23.

www.valuéffonics.com 46882-225U
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External FM frequency response (ALC off, DC coupled)

Test procedure

2305
Modulation meter
‘ EEE EFEEE! (EEER R g
Function generator a

W ey erey e TR o

~EXT MOD il ” ARFINPUT

INPUT QUTPUT

Temporary
connection 1

DV

80 O load Audio analyzer

INPUT

C23s8

Fig. 7-9 External modulation and modulation distortion test ser-up

30 Hz to 100 kHz
{1} Connect the test equipment as shown in Fig. 7-9.
{2) Onthe UUT set:

[CARR FREQ] 15 [MHz]
[RFLEVEL] 0 [dB]
MOD] 50 [kHz}

[SOURCE ON/OFF] (10 enable modulation souzce)
[MOD ON/OFF] (to enable modulation)
[MENU] 20 [ENTER]

The UUT will enter the Modulation Mode menu

Select FM ext using [NEXT}
IMENU1 30 [ENTER]

The UUT will enter the Modulation Source menu.

Select Ext using [NEXT)]
Select 2 to select DC coupling

{3) Set the function generator to give 1V RMS, 1 kHz sine wave,
(4) On the modulation meter, select CAL, FM, 10 Hz = 300 kHz filter.

{5) 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.

(6) Set the function generator to each of the frequencies shown in Table 7-24, checking that the
relative readings on the modulation meter are within specification.

(7) Atthose frequencies indicated in Table 7-24, 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.

0 Hz (DC)

TESTING

mNﬁtm_e_._J To measure the FM deviation at DC, it will be necessary to use the DC offset facility on the
function generator proceeding as follows:

1]
o)
2
B
a.
i
Q
O
<
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(8) Set the function generator to +1.4142 V DC (temporarily connect the function generator
output to the DVM and set this voltage as close as possible to +1.4142 V),

(9) Press CARRIER ERROR on the modulation meter.

(10} Set the function generator to -1.4142 V DC (temporarily connect the function generator
output to the DVM and set this voltage as close as possible to -1.4142 V).

(11) Measure the frequency indicated on the modulation meter carrier frequency window.,
FM 1=

{12) Reset the function generator to 1V RMS, 1 kHz sine wave and measure the FM deviation.
FM2 =

{13) Using the following formula, calculate the change in response, checking that the result is -
within the specification shown against O Hz in Table 7-24.

20 logio{%%}

External FM frequency response (ALC on)

Test procedure

(1} Connect the test equipment as shown in Fig. 7-9.
{2y On the UUT set:

[CARR FREQ] 15 [MHz]
[RF LEVEL] 0 [dB]
(MOD] 10 [kHz]

[SOURCE ON/OFF] (10 enable modulation source)
[MOD ON/OFF] (to enable modulation)
[MENU] 20 [ENTER]

The UUT will enter the Modulation Mode menu.

Select FM ext using [NEXT}
IMENU] 30 [ENTER]

The UUT will enter the Modulation Source menu.
Select Ext using INEXT]
Select f to select ALC
{3) Set the function generator to give 0.75 V RMS, 1 kHz sine wave.

{4) On the modulation meter, select CAL, FM, 10 Hz = 300 k¥iz filter.

{5) On the modulation meter, check that the FM reading is between 9.5 kHz and 10.5 kHz, then
set a reference using the relative function.

{6) Set the function generator to each of the frequencies shown in Table 7-25, checking that the
relative readings on the modulation meter are within specification.

{7) Set the function generator to 1.25 V RMS and repeat (4} to (6) using Table 7-26, also
measuring the AF distortion on the audio analyzer at those frequencies indicated.
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Phase modulation

Specification
Range: 010 10 radians
Resolution: 3 digits or 0.0 radians
Bandwidth {3 dB): 10 Hz 1o 10 kHz
Accuracy: +5% at 1 kHz modulation rate
Distortion: Less than 3% at 10 radians at 1 kHz modulation rate

Test equipment

[ Description Minimum specification Example
Modutation meter oM and FM accuracy 2% at 1 kHz moduiation Marconi 2305
frequency with distortion
option

Phase modulation
Test procedure

(1) Connect the test equipment as shown in Fig. 7-8.
2y Onthe UUT set:

[CARR FREQ] 10.5 [MHz]
[RF LEVEL] 0 [dB]
[MENU] 20 [ENTER]

The UUT will enter the Modulation Mode menu.

Select ®M int using [NEXT]
[MOD] 10 frad}
[SOURCE ON/OFF] (to enable modulation source)
[MOD ON/OFF] {to enabie 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 7-27.

Phase moduiation flatness
Test procedure

For this test, the phase modulation figures are calculated from readings taken with the
modulation meter set to FML. No allowances need to be made for the modulation setirce
frequency accuracy since it is derived from the reference oscillator in the UUT.

(1) Connect the test equipment as shown in Fig. 7-8.
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(2) Onthe UUT set:

[CARR FREQ]
[RF LEVEL]

[MENU]

15 [MHz]
0 [dB]
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}
[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 modulation using

the formula:

_ FM dev (Hz)
| mod freq (Hz) |

(5)  Onthe UUT set [MOD SOURCE] to each of the frequencies shown in Table 7-28, measure
the deviation om 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, calculate the change in response at each
modulation frequency using the formula:

Check that the results are within the specifications shown in Table 7-28.

Amplitude modulation
Specification
Range:

Resolution:

Bandwidth (1 dB):

Accuracy:

Distortion:

OM on AM:

Carrier frequency range:

Figure recorded in (5)}

20Tog,
gm{FiguI‘e recorded in (4)

010 99.9%
0.1%
<1 GHz usable t0 2 GHz.
DC to 30 kHz (DC coupled)
10 Mz to 30 kHz {AC coupied)
20 Hz 1o 30 kHz (AC coupied with ALC)
+5% of set depth at 1 kHz modulation rate
For modulation depths up to 80%:
less than 3% at 1 kHz rate

iess than 5% at rates up to 30 kiHz

Typically 6.1 radians at 80% depth

www.valuéffonics.com

46882-2256U



ALUEMIANGE RO iTNG

Test equipment

Description Minimum specification Example

Modulaticn meter AM accuracy 1% at 1 kMHz modulation frequency Marconi 2305
with distortion

option
DVM DC voltage measurement Solartron 7150+
50 Q load 1 W, 50 £ nominal impedance, DC to 2.4 Gz Lucas Weinschel
{termination) M1404N
Audio analyser Capable of measuring THD of 0.01% from 100 Hz Rhode &
to 20 kHz Schwarz UPA3
Function DC to 30 kHz sine, +0.6 dB flatness HP 332508

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]
[MENU] 20 {ENTER]

The UUT will enter the Modulation Mode menu

Select AM imt

IMOD] 30 [%]
ISOURCE ON/OFF] (to enable modulation source)
iMOD 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 and distortion at the frequencies shown in Table 7-29, checking
that the results are within specification

(5y Set the UUT to [MOD] 80% and repeat (4),
(6) Setthe UUT to [RF LEVEL] 0 dBm and repeat {2) to (5) using Table 7-30,
(7} Setthe UUT to [RF LEVEL] +7 dBm and repeat (2) to (5) using Table 7-31.

AM scale shape

Test procedure

{1} Connect the test equipment as shown in Fig. 7-8.

TESTING
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(2} Onthe UUT set:

[CARR FREQ] 100 [MHz]
[RF LEVEL] 0 [dB]
[MENU] 20 [ENTER]

The UUT will enter the Modulation Mode menu

Select AM it

[MOD] 1[%]
[SOURCE ON/OFF] (to enable modulation source)
[MOD ON/OFF] (to enable modulation)

(3) On the modulation meter, select CAL, AM, 300 Hz =5 3.4 kHz LF filter.

(4) Measure the AM accuracy at the depths shown in Table 7-7 checking that the results are
within specification.

External AM frequency response (ALC off, DC coupled)

Test procedure

100 Hz to 30 kH=z

{1} Connect the test equipment as shown in Fig. 7-9.
(2) On the UUT set:

[CARR FREQ)] 400 [MHz}
[RF LEVEL] -4 [dB}
[MENU] 20 [ENTER]

The UUT will enter the Modulation Mode menu

Select AM ext using [NEXT]
[MOD} 80 [%]
[MENU] 30 [ENTER]

The UUT will enter the Modulation Source menu

Select Ext using [INEXT]

Select 2 to select DC coupling

[MOD]

[SOURCE ON/OFF] (to enable modulation source)
IMOD ON/OFF] (to enable modulation)

{3y Set the function generator to give | V RMS, 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%, then set a
reference using the relative function,

{6) Record the absolute reading for use in the formula in (16).

(7)  Sct the function generator to each of the frequencies shown in Table 7-33, 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 7-34,
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' R HER AT SR R

6960B
uuT RF power meter

Functi t H (I -+ ji
unction generator; || j o . T o o.8523
bl e B |
EXT MOD RF ’ :
OUTPUTY INPUT OUTPUT A SENSOR

Temporary !
cann%cﬁorx :
6912
bvM _L_ 50 £ toad Power sensor

2369

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:

(9) Connect the test equipment as shown in Fig, 7-10.

(10) Set the function generator to +1.4142 V DC (temporarily connect the function generator
output to the DVM and set this voltage as close as possible to +1.4142 V).

(11) Measure the power on the power meter.

Pl ==

(12} Set the function generator to -1.4142 V DC (temporarily connect the function generator
output to the DVM and set this voltage as close as possible to -1.4142 V),

(13) Measure the power on the power meter.

P2 =

(14) Subtract P2 from P1 {= x)
{15) Calculate the modulation depth using the formula:

141007

AM(%) = {W}

(16) Calculate the 0 Hz response relative to | kHz using the following formula, recording the
result in Table 7-33:

20 logm{ Figure recorded in (6) }

Figure recorded in (15}
(17} Set the UUT RF level to +7 dBm and repeat {4) to (16) using Table 7-34.

TESTING
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Pulse modulation
Specification
RF level range:

RF level accuracy:

Onfoff ratio:

Rise and fall fime:

Test equipment

Carrier frequency range:

32 MHz to 2.4 GHz, usable to 10 MHz

Maximum guaranteed output is reduced to +8 dBm when pulse

modulation is seiected
Maximum additional uncertainty is +0.5 dB

Better than 40 dB
Better than 45 ¢B below 1.2 GHz

Less than 10 us

Spectrum
analyser

50 12 load
(termination)

Oscilloscope

Function
generator

Freguency coverage 32 MHz 10 2.4 GHz
1 W, 50 £ nominal impedance, DC to 2.4 GHz
100 MHz bandwidth

DC to 10 kHz square wave

Description Minimum specification Example
Power meter +0.1 dB from 10 kHz to 2.4 GHz Marconi 69608
and 6912

Marconi 2386 or
2383

Lucas Weinschel
M1404N

Tektronix
TAS 485

HP 33258

Pulse modulation RF level frequency response

Test procedure

(1} Perform AUTO ZERO and AUTO CAL on the power meter.

(2) Connect the test equipment as shown in Fig. 7-1.

(3 Onthe UUT set:

[CARR FREQ] 32 [MHz]
[RF LEVEL} -7 [dB]
[MENU] 22 [ENTER]

The UUT will enter the Pulse Modulation menu,

Select I (to enable Pulse Mod.)

[MOD7] then [MODY] then [MOD)] again (to select Pulse Mod)

[SOURCE ON/OFF] (to enable modulation source)
[MOD ON/OFF] (to enable modulation)

The RF output will now be enabied.

(4)  Record the cutput level measured by the power meter against each of the carrier frequencies

shown in Table 7-35, checking that the resuits are within specification.
{5) Setthe UUT RF level to +4 dBm and repeat (4) using Table 7-36.

www.valuéffonics.com
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Pulse modulation on/off ratio

Test procedure

(1) Press CAL on the spectrum analyzer.
(2) Connect the test equipment as shown in Fig. 7-4.
{3) Onthe UUT set:

[CARR FREQ] 32 [MHz]
IRF LEVEL] 0 [dB]
IMENU] 22 [ENTER}

The UUT will enter the Pulse Modulation menu

Select ! {to enable Pulse Mod.)

IMOD] then [MOD] then [MOD] again {to select Pulse Mod)
[SOURCE ON/OFF]} {to enable modulation source)

[MOD ON/QOFF] (to enable modulation)

The RF output will now be enabled.
(4) Tune the spectrum analyzer to the same frequency as the signal generator.

(5) Press PEAK FIND on the spectrum analyzer and note the output level.
(6) Apply a short circuit to the PULSE INPUT socket on the rear panel.

(7) Again note the output level measured by the spectrum analyzer.

(8) The difference between the levels recorded in (5) and (7) is the pulse mod on/off ratio.
Check that the ratio is within specification using Table 7-37.

(9) Repeat (4} to (8) for each of the frequencies shown in Table 7-37.

Pulse modulation rise and fall time

PULSE
INPUT
{Rear

panel}

uuT

Oscilloscope

Function generator

RF
ouTPUT T ! OUTPUT
!

Fig. 7-11 Pulse modulation rise and fall time test set-up

£237¢

Test procedure

(1) Connect the test equipment as shown in Fig. 7-11.

TESTING
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(2) Onthe UUT set:

[CARR FREQ) 50 [MHz]
[RF LEVEL] +7 [dB]
IMENU 22 [ENTER]

The UUT will enter the Pulse Modulation meny.

Select 1 (to enable Pulse Mod)

IMOD} then [MOD] then [MOD] again (to select Pulse Mod)
ISOURCE ON/OFF] (to enable modulation source)

IMOD ON/OFF] (to enable modulation)

The RF output will now be enabled.
{3) Set the function generator to produce 10 kHz, 0 V to +5 V square wave.

(4) Adjust the oscilloscope controls such that the rise time of the envelope can be measured.

(5) Measure the rise time between the 10% to 90% points, checking that it is within the
specification shown in Table 7-38.

(6) Repeat (4) to (5) for the fall time of the envelope.

Modulation oscillator

Specification
Frequency range: 0.01 Mz to 20 kiHz
Resolution: (.01 Mz to 100 Hz
0.1 Hzto 1 kHz
1 Hz to 20 kHz
Distortion: iessihan 0.1% at 1 kHz

Sine wave frequency
response:

Waveforms:

Cutput:

Test equipment

Typically 1 dB, DC to 20 kHz

Sine (to 20 kHz), rangle or square wave (to 3 kHz)
Square wave jitter <6.4 us on any edge

2 V BMS EMF from a 600 £ source impedance

Description Minimum specification Example
Freguency 10 kHz {0 2.4 GHz Marconi 2440
couner

50 Q load 1 W, 50€ nominal impedance, DC t0 2.4 GHz Lucas Weinschel

{termination)
Audio analyzer

M1404N

Rohde &
Schwarz UPA3

Capabie of measuring THD of 0.01% at T kMz

www.valuétfonics.com
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Modulation oscillator frequencies
Test procedure

2440
UuT Microwave counter

A INPUT

50 Q load é

Ca3v4

Fig. 7-12 Modulation oscillator frequency test set-up

(1) Connect the test equipment as shown in Fig. 7-12.

(2) Onthe UUT set:
iSOURCE ON/OFF] ({to enable modulation source)
[MOD ON/OFEF} (to enable modulation)
IMOD SOURCE] 10 Hz

(3} Record the frequency measured by the counter against each of the modulation oscillator
frequencies shown in Table 7-39.

Modulation oscillator distortion and LF output flatness
Test procedure

UuT

= LF QUTRUT

Audioc analyzer

INPUT

2371
Fig. 7-13 Modulation oscillator distortion test set-up

{1y Connect the test equipment as shown in Fig. 7-13.

(2} Onthe UUT set:
[SOURCE ON/OFY] (to enable modulation source)
[MOD ON/OFF] (to enable modulation)
[MOD SOURCE] 1kHz

{3) Measure the distortion on the audio analyzer, checking that the result is within the
specification shown in Table 7-40.

8
i
i
i
gF
<

{4) Measure the absolute level on the audio analyzer {in dBm) and record this level as 2
reference.
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(5)  Set the UUT mod source to each of the frequencies shown in Table 7-40. Subtract the level
measured on the audjo 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 mV BMS {0 1.8 V RMS into 1 kQ
Input frequencies: 1 MHz or 10 MHz

Test equipment

Description Minimum specification Example

Signal generator 220 mV to 1.8 V RMS, t MHz to 10 MHz M| 2041 or 2030

Test procedure

Signal generator

]

I's)
(e

uuT FREQ 87D o o
= : = IN-oUT 1o\ F
i ) =

; ‘ | éo Emau:mammﬂu - &/ g

1

AF OUTPUT {M

. Casvz

Fig. 7-14 External standard test set-up.

{1} Connect the test equipment as shown in Fig, 7-14.

{2) Onthe UUT set:
[MENL
Select Frequency/Sweep
Using the [NEXT] key, select Frequency Standard
Select 2 (to select Ext 1 MHz indirect)

{3) Set the signal generator to RF level 220 mV EMF, carrier frequency | MHz.

(4) Using Table 7-41, check that no external standard error messages are displaved on the UUT.
(5) Set the signal generator to 1.8 V EMF and repeat (4).

(6) Onthe UUT select 3 (to select Exr 10 MHz indirect).

(7)  Set the signal generator to carrier frequency 10 MHz and repeat {(4).

(8) Setthe signal generator to 220 mV and repeat (4).
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TEST PROCEDURES FOR INSTRUMENTS FITTED
WITH OPTION 3

RF output

Specification

Lavel range: -137 dBm to +25 dBm for carrier frequencies up to 1.2 Gz
-137 dBm to +19 dBm for carrier frequencies above 1.2 GHz

Accuracy: For output levels above -127 dBm and over a temperature range of 17°C
to 27°C:

+1 dBmio 1.2 GHz

+2 dBm to 2.4 GHz (2024)

Temperature coefficient <+0.02 dB/°C 10 1.2 GHz
<+0.04 dB/°C 0 2.4 GHz

Test equipment

Bescription Minimum specification Example
Power meter +0.1 dB from 10 kHz tc 2.4 GHz Marconi 6960B
and 6932
Measuring 0 dBmto -127 dBm; 2.5 MHz to 2.4 GHz } HP 8902A with
receiver 11722A sensor
and 11793A
down converter
Signal generator +8 dBm from 32.5 MHz to 2.43 GHz Marconi 2041

RF level frequency response

Test procedure

69608
UuT R¥F power meter
. (T——=
ol RF OUTPUT . § O-ooan
fmed [
SENSOR
INPUT
6932
=
Power

sensor

<2373

Fig. 7-15 RF output test set-up

0.
o
(0]
ul
fom

(1}  Perform AUTO ZERO and AUTO CAL on the power meter.

)
O
g
k=
o
]
Q
Q
<

(2} Connect the test equipment as shown in Fig. 7-15.
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{3} Onthe UUT set:
[CARR FREQ] 30 [kHz]
[RFLEVEL] 0 [dB)

(4) Record the output level measured by the power meter against each of the carrier frequencies
shown in Table 7-42, checking that the results are within specification.

(5) Setthe UUT RF level to +7 dBm and repeat {4) using Table 7-43.
(6) Setthe UUT RF level to +13 dBm and repeat {4) using Table 7-44,

(7)  Setthe UUT RF level to +25 dBm and repeat (4) using Table 7-45, decreasing the RF level
to +1% dBm when testing at carrier frequencies above 1.2 GHz.

ALC linearity

Test procedure

(1) Perform AUTO ZERO and AUTO CAL on the power meter.
(2) Connect the test equipment as shown in Fig. 7-15.
(3) Onthe UUT set:

[CARR FREQ] 2.5 [MHz]
[RF LEVEL] -4 {dB]

{4} Record the output level measured by the power meter against each of the steps shown in
Table 7-46, checking that the results are within specification.

(5) Setthe UUT carrier frequency to 300 MHz and repeat {4) using Table 7-47,
{6) Set the UUT carrier frequency to 2400 MHz and repeat (4) using Table 7-48.

Attenuator accuracy

The following test will confirm that the attenuator performs to the published performance
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
functional test under *ALC linearity’ at the start of this Chapter).

Test procedure

(1} Connect the test equipment as shown in Fig. 7-2.
{2y  Onthe UUT set:

[CARR FREQ] 2.6 [MHz]
IRF LEVEL] 0 [dB]
[SET A]

IRF LEVEL] (to select /Levi Step]) 11 [ENTER]
RF LEVEL]

(3} Tune the receiver to 2.6 MHz and record the output level measured in Table 7-49, checking
that the result is within specification.

{4y Setthe UUT RF level to -4.1 dBm. Measwre the received level and record the result in
' Table 7-49, checking that the result is within specification.

(5) Decrement the UUT, using the [x10 4] key, in 11 dB steps down to an RF level of
-103.1 dBm, measuring the received level at cach step shown in Table 7-49, checking that
the results are within specification.

(6) Setthe UUT to carrier frequency 540 MHz and repeat (2) to (5) using Table 7-50.
(73 Setthe UUT to carrier frequency 1140 MHz and repeat (2) fo (5) using Table 7-51.
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The following test frequencies are for 2024 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 osciltator frequency foliowed by the test frequency.
{10y Set the UUT to carrier frequency 1740 MHz and repeat (2) to (5) using Table 7-52.
(11} Set the UUT to carrier frequency 2400 MHz and repeat (2) to (5) using Table 7-53.

Carrier harmonics

Specification

Harmonics: Betler than -25 dBc for RF levels up to 6 dB below the maximum
specified ouiput

Test equipment

Description Minimum specification Example
Spectrum DC to 7.2 GHz frequency coverage Marconi 2386
analyzer

Test procedure

Spectrum analyzer

o [T ED
o o 010 QEQEE
o [0~ O
ol O @
uuT 000 [ 00 a0 m
| ——— o oo mon O
HEE . ¢ OOC M OO On o
] [ ) T T
RF OQUTPUT RF NPUT

A
!

i
}

 cases
Fig. 7-16 Carrier harmonics test set-up

(1} Press CAL on the spectruom analyzer.

(2) Connect the test equipment as shown in Fig. 7-16.

(3} Onthe UUT set: o
[CARR FREQ] 10 [kHz] =

[RF LEVEL] +19 [dB] s

u

-

{4} Measure the level of the second and third harmonics on the spectrum analyzer at each of the
carrier frequencies shown in Table 7-54, decreasing the RF output to +13 dBm for carrier
frequencies above 1.2 GHz, checking that the results arc within specification.

 ACCEPTANCE
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For 2023
2024

Option 1
Option 2
Option 3
Option 4

ey

s B st B s B e |

ACCEPTANCE TEST RESULTS TABLES

] signal generator, serial number

]

1 no attenuator
1 DC operation
] high power

1 high stability frequency standard

Table 7-1 RF cutput at 0 dBm (not option 3)

Carrier frequency RF ievel min. Result (dBm) RF level max.
(MHz) (dBm) (dBm)
0.03 -0.8 - +0.8
0.33 0.8 N +0.8
60 -0.8 R +0.8
180 -0.8 . +0.8
300 -0.8 e +0.8
420 -0.8 +0.8
540 -0.8 R +0.8
660 -0.8 — +0.8
780 -0.8 — +0.8
200 -0.8 — +0.8
1020 -0.8 — +0.8
1140 -0.8 - +0.8
1200 -0.8 e +0.8
2024 ONLY
1201 -1.6 e, +1.6
1260 -1.6 — +1.6
1380 -1.6 e +1.6
1500 -1.6 - +1.6
1620 -1.6 o +1.6
1740 -1.6 e +1.6
1860 -1.6 — +1.6
1980 -1.6 T +1.6
2220 -1.8 I +1.6
2340 -1.6 R +1.6
2400 -1.6 o +1.6
46882-225U
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Table 7-2 RF output at +7 dBm (not option 3}

Carrier frequency RF level min. Result (dBm) RF tevel max,
(MHz) {(dBm) (dBm)
0.03 +6.2 . +7.8
0.33 +6.2 . +7.8
60 +6.2 . +7.8
180 +8.2 o +7.8
300 +8.2 o +7.8
420 +6.2 +7.8
540 +8.2 +7.8
660 +8.2 e +7.8
780 +6.2 o +7.8
900 +6.2 e +7.8
1020 +62 +7.8
1140 +6.2 I +7.8
1200 +82 +7.8
2024 ONLY

1201 +5.4 S +8.6
1260 +5.4 - +8.6
1380 +5.4 - +8.6
1500 +5.4 - +8.6
1620 +5.4 . +8.6
1740 +5.4 +8.6
1860 +5.4 — +8.6
1980 +5.4 . +8.6
2220 +5.4 R +8.6
2340 +5.4 U +8.6
2400 +5.4 - +8.6
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Table 7-3 RF cutput at +13 dBm (not option 3)

‘www.valuétfonics.com

Carrier frequency RF level min. Resuli (dBm) RF level max.
(MHz) (dBm) (dBm)
0.03 +122 _— +13.8
0.33 +122 R +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 e +13.8
1140 +12.2 i +13.8
1200 +12.2 e +13.8
2024 ONLY
1201 +11.4 +14.6
1260 +11.4 +14.6
1380 +11.4 +14.6
1500 +11.4 +14.6
1620 +11.4 - +14.6
1740 +11.4 R +14.6
1860 +11.4 —_— +14.6
1980 +11.4 —— +14.6
2220 +11.4 +14.6
2340 +11.4 +14.6
2400 +11.4 +14.6
46882-225U)
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Table 7-4 ALC Hnearity at 2.5 MHz (not option 3)

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
g +4.2 +5.8
6 +5.2 +6.8
7 +6.2 . +7.8
8 +7.2 R +8.8
9 +8.2 I +8.8
10 +8.2 R +10.8
11 +102 _ +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 +11.6 +13.2
12.5 +11.7 . +13.3
12.6 +11.8 i +13.4
12.7 +11.9 R +13.5
12.8 +12 S +13.6
12.9 +12.1 —_— +13.7
13 +12.2 +13.8
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Table 7-5 ALC linearity at 500 MHz (not option 3)
RF level (dBm) RF level min. Result (dBm) RF level max.
(dBm} (dBm)
-4 -4.8 e 3.2
-3 -3.8 ) 2.2
-2 -2.8 e -1.2
-1 -1.8 s 0.2
0 -0.8 I +0.8
1 +0.2 I +1.8
2 +1.2 - +2.8
3 +2.2 +3.8
4 +3.2 +4.8
5 +4.2 +5.8
& +5.2 +6.8
7 +6.2 +7.8
8 +7.2 +8.8
9 +8.2 —_— +9.8
+9.2 I +10.8
11 +102 | _ +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 +11.6 +13.2
12.5 +11.7 R +13.3
12.6 +11.8 e +13.4
12.7 +11.9 +13.5
12.8 +12 +13.6
12.¢ +12.1 +13.7
13 +122 +13.8
www.valuétfonics.com 46882-225U



ACCEFPITANCE TESTING

Table 7-6 ALC linearity at 2400 MHz (not option 3)

RF level (dBm) RF ievel min. Result (dBm) RF level max.
(dBm) (dBm)
-4 5.6 2.4
-3 -4.6 -1.4
-2 -3.6 -0.4
-1 2.6 +0.8
¢ -1.6 +1.6
1 0.8 +2.6
2 +0.4 +3.6
3 +1.4 - +4.6
4 +2.4 +5.6
5 +3.4 +6.6
8 +4.4 +7.6
7 +5.4 +8.6
8 +6.4 +0.6
9 +7.4 +10.6
10 +8.4 R +11.6
11 +3.4 R +12.6
12 +104 —— +13.6
121 +10.5 R +13.7
12.2 +10.6 +13.8
12.3 +10.7 +13.9
12.4 +10.8 +14
12.5 +10.9 - +14.1
12.6 +11 +14.2
12.7 +11,1 +14.3
12.8 +11.2 e +14.4
12.9 +11.3 R +14.5
13 +11.4 e +14.6
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Table 7-7 Attenuator test at 2.6 MHz (not option 3}

RF Level (dBm) RF level min. Result (dBm) RF level max.

{dBm) (dBm)

o -0.8 +0.8

-4.1 -4.9 -3.3
~15.1 -15.9 -14.3
-26.1 -26.9 -25.3
-37.1 -37.9 -36.3
-48.1 -48.9 -47.3
-59.1 -59.9 -58.3
-70.1 -70.9 . -69.3
-81.1 -81.9 i -80.3
921 -92.9 R -91.3
-103.1 -103.9 R -102.3

Table 7-8 Attenuator test at 540 MHz (not option 3)

RF Level (dBm)

RF level min.

Result (dBmj}

RF level max.

{(dBm) {dBm)

0 -8 | +0.8

4.1 49 | o -3.3
-15.1 -15.9 -14.3
-26.1 -26.9 -25.3
-37.1 -37.9 -36.3
-48.1 -48.9 -47.3
-59.1 -59.9 ‘ -58.3
-70.1 708 0 — -69.3
-81.1 -81.9 -80.3
-82.1 -92.9 -91.3
-103.1 -103.9 -102.3

www.valuéttonics.com
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ACCEPTANCE TESTING

Table 7-9 Attenuator test at 1140 MHz {not option 3)

RF Level (dBm) RF fevel min. Result {dBm) RF level 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
-37.1 -37.9 -36.3
-48.1 -48.9 -47.3
-59.1 -59.9 -58.3
-70.1 -70.9 -69.3
-81.1 -81.9 -80.3
-92.1 -92.9 -81.3
-103.1 -103.9 -102.3

Table 7-10 Attenuator test at 1740 MHz (2024 only, not option 3)

RF level (dBm) RF tevel min, Result (dBm) RF level max.

(dBm) {dBm)
0 -16 - +1.6
4.1 -5.7 I -25
-158.1 -16.7 — -13.5
-26.1 277 -24.5
-371 -38.7 -35.5
-48.1 -49.7 -46.5
-59.1 -60.7 — -57.5
-70.1 -71.7 e -68.5
-81.1 -82.7 R -79.5
-82.1 937 — -80.5

-103.1 -104.7 -101.5

TESTING

L
O
2
<
0.
L
O
5]
x

www.valtiéd#shics.com 7-39



ALUUEFIANCE IESTING

Table 7-11 Attenuator test at 2400 MHz (2024 only, not option 3)

RF level (dBm) RF level min. Result (dBm) RF level max.

(dBm) (dBm)

C -1.6 R +1.6

-4.1 -5.7 i o -2.5
-15.1 -16.7 I -13.5
-26.1 ~27.7 R -24.5
-37.1 -38.7 e -355
-48.1 -49.7 -486.5
-59.1 -60.7 -57.5
-70.1 -71.7 -68.5
-81.1 -82.7 -79.5
-92.1 -93.7 -80.5
-103.1 -104.7 -101.5

Table 7-12 Alternative attenuator functional test at 10 MHz

Attenuator pad

Measured value (dB)

33 dB
22 dB
33dB
11 dB
33dB

www.valuétfonics.com
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ACCEPTANCE TESTING

Table 7-13 Carrier frequency tests

Freguency (MHz) Frequency min. Result (MHz) Freguency max.
(MHz) (MHz)

0.01 - o .
1 - -
9.999999 . ] ;
18.75 - -
37.5 . - ;
75 - -
150 - _ )
300 - -
600 - -

1200 1199.99988 N 1200.00012

Instrument fitted
with option 4

1200 1109.999988 1200.000012

2024 ONLY

1200.000001 - ‘ -
1230 - -
1250 - -
1260 - -
1320 - . -
1350 - -
1500 - -

1588.999999 - -
2400 - -

TESTING
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ALCEPITANCE 1ESTING

Table 7-14 Carrier harmonic tests at -4 dBm (not option 3)

Carrier 2nd harmonic | Result (MHz) | 3rd harmonic Result (MHz)
frequency (MHz) max. level max. fevel
(dBc) (dBc)
0.01 -30 -30 —_—
0.1 -30 -30 —
1 -30 ) -30 -
9.9 -30 —— -30
10 -30 e -30
18.7 =30 — -30 S
18.8 -30 N -30 S
374 -30 -30 e
37.6 -30 -30 R
74.9 -30 -30 S
75.1 -30 -30 ——
150 -30 -30 -
151 -30 - -30 -
300 -30 e -30
301 -30 e -30 S
600 -30 R -30 e
601 -30 -30 R
750 -30 -30 e
950 -30 o -30
1200 -30 e -30 ——
2024 ONLY
1201 -30 R -30 - .
1500 -30 R -30 —
1800 -30 -30 e
2400 -30 -30 _—
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ACCEPTANCE TESTING

Table 7-15 Carrier harmonic tests at 0 dBm (not option 3)

Carrier 2nd harmonic | Result (MHz) | 3rd harmonic | Result (MHz)
frequency (MHz2) max. level max. ievel
(dBc}) {dBc)
0.01 -30 R 30 .
0.1 -30 30 -
1 -30 I -30 S
9.9 -30 e o I —
10 .30 e -30 T
18.7 -30 S -30 B
18.8 -30 —_— -30 ——
37.4 -30 —— -30 —
a7.6 -30 — -30 N
749 -30 —— -30 -
75.1 -30 ; -30 -
150 -30 - -30 -
151 -30 -30 -
300 -30 - ~-30 S
301 -30 -30 S
600 -30 - -30 R
601 -30 -30 e
750 -30 e 30 1 —
950 -30 e -30 —
1200 -30 R -30 R
2024 ONLY

1201 -30 —_— -30 —
1500 -30 e -30 -
1900 -30 e -30 -
2400 -30 -30 —_
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ACCEPTANCE TESTING

Table 7-16 Carrier harmonic tests at +7 dBm (not option 3)

Carrier 2nd harmonic | Resuli (MHz) | 3rd harmonic Resuit (MHz)
frequency (MHz) max. level max. level
(dBc) {dBc)
0.01 -30 — -30
0.1 -30 . -30
1 -30 -36 .
9.9 -30 -30 I
10 -30 -30 E——
18.7 -30 =30
188 -30 -30 —
374 -30 30
37.8 -30 -30
74.9 ~-30 - -30
751 30 -30 —
150 -30 R -30
151 -30 -30
300 -30 -30 e
3M -30 -30 R
800 -30 -30 ‘
601 -30 , -30
750 80 | -30 _—
950 -30 e -30 i
1200 -30 -30 ‘
2024 ONLY
1201 -30 -30 N
1500 -30 -30 R
1900 -30 ~30
2400 -30 -30
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ACCEPTANCE TESTING

Table 7-17 Carrier non-harmonic tests

Sub-harmonic cutput Sub-harmonic output
Carrier Non-harmonic | Non-harmonic | Result (dBc) | Non-harmonic | Non-harmonic | Result (dBc)
frequency frequency level {dBc) frequency level (dBc)

{MHz) {MHz) (MHz)
1201 800.6667 -64 1601.3333 64 R
1201 400.3333 -64 2001.6667 -64 R
1590 1066 -64 2132 -64 e
1599 533 -64 2665 -64 —
1601 1200.75 -64 2001.25 -64 .
1601 800.5 -64 24015 -64
1999 1499.25 -B64 o 2498.75 -64
1999 880.5 -64 — . 2098.5 -64
2001 1600.8 -B60 e 2401.2 -60
2001 1200.6 -B0 e, 2801.4 -G0
2400 1920 =10 R R 2880 -60
2400 1440 -60 - 3360 -60

9.9 100.000032 -70 109.900036 -70 ‘

Table 7-18 Residual FM test
Carrier frequency Residual FM Measured value
E (Hz RMS}
E
1 GHz <4.5 Hz RMS
Table 7-19 SSB phase noise test
Carrier frequency 558 phase noise at Measured value
20 kHz offset {dBc Hz)
470 MHz <-121 dBec/Hz e
7-45
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ACCEPIANCE TESTING

Table 7-21 internal FM deviation and distortion tests at 100 kHz deviation

Table 7-20 RF leakage test

Carrier frequency RF leakage Measured value
(MHz) (dBm)
469 <051V
928 <0.5uV
1349 <0.5uV
2399 <0.5uV

FM Deviation Distortion
Carrier FM deviation Result (kHz) FM deviation Distortion (%) Result (%)
frequency min. (kHz) max. (kHz)

{MHz)

10 95 R 105 <3%
10.144 95 R 105 <3% I
10.282 95 105 <3% i
10.441 95 105 <3% —
10.592 95 105 <3% | —
10.746 a5 105 <3%
10.901 g5 105 <3%
11.059 95 i 105 <3%

11.22 95 e 105 <3% .
11.382 95 105 <3% R
11.547 85 105 <3% I
11.714 95 105 <3% -

11.884 95 105 <3%
12.056 95 i 105 <3%
12.23 95 R 105 <3%
12.5 95 105 <3% e
12.587 95 105 <3% —
12.77 95 105 <3%
12.995 95 105 <3%
13.143 g5 I 105 <3%
13.333 g5 ——— 105 <3%

www.valuétfonics.com
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ACCEPTANCE TESTING

Table 7-22 FM scale shape tests at 15 MHz carrier

FM deviation (kHz) FM deviation Result (kHz) FM deviation
min. (kHz) max. {kHz)

100 85 R 108

71 67.45 74.55
56 532 R 58.8

44 418 46.2

34 32.3 R 35.7

27 25.65 R 28.35
21 19.95 — 22.05
16 15.2 R 16.8

13 12.35 R 13.65
11 10.45 I 11.55
10 9.5 R 10.5

1 0.85 i 1.05
0.1 0.095 . 0.105

Table 7-23 Carrier error test at 1.2 GHz, FM deviation 100 kiz

Carrier error Result (kHz)

<1 kHz

Table 7-24 External FM frequency response {ALC off, DC coupled), 50 kHz deviation

Modulation Response Result (dB) Response Distortion Result (%)
frequency (kHz) level min. level max. (%)
(dB) (dB)
0 -1 o +1 - -
0.03 -1 e +1 “ -
0.1 - e +1 <3
0.3 ~1 . +1 . .
- reference - <3
-1 +1 - -
-1 +1 <3 g
10 -1 - +1 - - So
20 -1 +1 <3 - <=2
=
50 -1 +1 - - o ?
100 -1 +1 - - Q=
<
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Table 7-25 External FM frequency response (ALC on), 10 kHz deviation, 0.75 V input

Modulation Hesponse Result (dB) Response
frequency {(kHz) level min. level max.
(dB) (dB)
0.02 -1 y +1
0.1 -1 +1
0.3 -1 +1
1 - reference -
3 -1 +1
10 -1 +1
30 -1 +1
100 -1 , +1

Table 7-26 External FM frequency response (ALC on), 10 kHz deviation, 1.25 V input

Modulation Response Resul (dB) Response Distortion Result (%)
frequency {kHz) tevel min, level max. (%)
(dB} {dB)
0.02 -1 +1 - -
0.1 -1 e +1 <3 i
0.3 1 +1 - -
- reference - <3 o
-1 +1 - -
-1 +1 <3
10 -1 +1 - -
20 1 +1 <3
30 -1 I +1 - -
100 -1 i +1 " -

Table 7-27 Internal &M and distortion test at 10.5 MHz carrier, 10 rad deviation

OM deviation Distortion
@M deviation Result (rad) @M deviation | Distortion (%) Result (%)
min. {rad) max. {rad)
9.5 e 10.5 <3% R

www.valuétfonics.com
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ACCEPTANCE TESTING

Table 7-28 Internal &M flatness test
Modulation Response Result (dB) Response
frequency (kHz) level min. level max.
(dB) {dB)

0.1 -3 o +3

0.3 3 +3

- reference -

-3 +3

10 -3 . +3

Table 7-29 internal AM depth and distoriion tests at -4 dBm

AN depth 30% AM depth 80%
Carrier min. | Result | max. | min. | Result | max. | Distortion Resuit at Resuit at
frequency (%} (%) %) | (%) (%) (%) (%) 30% depth 80% depth
{MHz)

1.5 28.5 —_ 1315 76 . 84 <3
5 28.5 | &ts 76 I 84 <3
g 285 |35 76 I 84 <3
11 28.5 {35 76 e 84 <3
20 28.5 1315 76 I 84 <3
50 28.5 1315 76 I 84 <3
100 285 — 1315 76 — 84 <3
200 285 e 103818 76 - 84 <3
500 28.5 —— 13156 76 . 84 <3
1000 28.5 1315 76 . 84 <3

TESTING
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AUUEFIANUE IESHING

Table 7-30 Internal AM depth and distortion tests at 0 dBm

AM depth 30% AlM depth 80%
Carrier min. | Resuit | max. | min | Result max Distortion Result at Resul at
frequency (%) (%) (%6} {%) (%} (%) (%) 30% depth 80% depth
{MHz)

1.5 28.5 1315 | 76 — 84 <3
5 28.5 135 78 . 84 <3
9 28.5 ____ 35 78 e 84 <3
11 28.5 1315 | 7B R 84 <3
20 28.5 315 | 78 I 84 <3
50 285 —. 1315 | 76 S 84 <3
100 285 e 1315 1 78 o 84 <3
200 285 1315 | 76 | &4 <3
500 28.5 I < 2 TR _____ | &4 <3
1000 285 — | 315 1 78 ] 84 <3

www.valuétfonics.com
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ALCEFIANGE TESTING

Table 7-31 Internal AM depth and distortion tests at +7 dBm

AM depth 30% AM depth 80%
Carrier min. | Result | max.  min. | Result | max. | Distortion Resul at Result at
frequency {%6) (%) {%) (%) (%o} (%) (%) 30% depth 80% depth
(MHz)
1.5 28.5 |35 78 I 84 <3 .
5 285 — |35 | 76 I 84 <3
g 28.5 R < 1 - 0 N4 - T 84 <3 e
11 285 13578 N 84 <3
20 285 356 | 84 <3
50 28.5 —,— 1315 1 78 — 84 <3
100 285 | . e |35 | 7B — 84 <3
200 285 185 | 78 I 84 <3
500 28.5 1315 | 78 I 84 <3
1000 285 —— 1315 | 78 — 84 <3
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Table 7-32 AM scale shape test

AM depth (%) AM depth Result (%) AM depth
min. (%) max. (%)
10 9.5 e 10.5
20 19 - 21
30 28.5 — 315
40 38 R 42
50 475 R 52.5
60 57 R 63
70 66.5 R 73.5
80 76 84
85 80.75 89.25
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ACCEPTANCE TESTING

Table 7-36 Pulse modulation RF output at +4 dBm

Carrier frequency RF level min. Result (dBm) RF level max.
(MHz) (dBm) (dBm)
30 +27 e +5.3
60 +2.7 I +5.3
180 +2.7 . +5.3
300 +2.7 R +5.3
420 +2.7 e +5.3
540 +2.7 S +5.3
660 +2.7 N +5.3
780 +2.7 R +5.3
900 +2.7 — +5.3
1020 +2.7 — +5.3
1140 +2.7 —— +5.3
1200 +2.7 R +5.3
2024 ONLY

1201 +1.9 — +6.1
1260 +1.9 —— +6.1
1380 +1.9 i +6.1
1500 +1.9 e +6,1
1620 +19 o +6.1
1740 +1.9 o +6.1
1860 +1.9 — +6.1
1980 +1.9 - +6.1
2220 +1.9 — +6.1
2340 +te +6.1
2400 +1.9 . +6.1
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ALUEFIANCE tESTING

Table 7-37 Pulse modulation on/off ratio test

Carrier frequency

Pulse mod. onfoff

Measured vaiue (dB)

(MHz) ratio (dB)
az >45
100 >45 .
320 >45
1000 »45 R
1200 >45 I
2024 ONLY
1500 =40 —
1800 >40
2100 >40
2400 >40
Table 7-38 Pulse modulation rise and fall time test
Result (uS)
Rise time <10 us - -
Fall time <10 us

Table 7-39 Modulation osciliator frequency tests

Frequency {Hz)

Result (Hz}

1000
20000

10
100

www.valuétfonics.com
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ACCEPTANCE TESTING

Tabie 7-40 Modulation oscillator distortion and LF output tests

Mod. oscillator | Response Result Response Distortion Result {%)
frequency (Hz) | level min. level max. (%)
(dB) (dB)
10 -1 e +1 - -
20 -1 R +1 - -
50 -1 R +1 - -
100 -1 R +1 - -
200 -1 R +1 - -
500 -1 R +1 - -
1000 -1 reference - <0.1% ‘
2000 -1 e +1 - -
5000 -1 I +1 - -
10000 -1 _— +1 - -
20000 -1 +1 - -

Table 7-41 External frequency standard tests

External signal Locked [v]

1 MHz, 220 mV
1MHz, 1.8V
10 MHz, 220 mv
10 MHz, 1.8V

gy gy gy oy

TESTING
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ALUEFIANULE TEDTING

ACCEPTANCE TEST RESULTS

TABLES OPTION 3

Table 7-42 RF output at 0 dBm

Carrier frequency RF level min. Result (dBm) RF level max.
(MHz) (dBm) (dBm)
0.03 -1 o w1
0.33 -1 - #1
60 -1 R 1
180 -1 +1
300 -1 1
420 -1 +1
540 -1 1
660 -1 +1
780 -1 +1
900 -1 ‘ +1
1020 -1 o +1
1140 -1 . +1
1200 -1 +1

2024 ONLY
1201 -2 +2
1260 -2 +2
1380 -2 +2
1500 -2 o +2
1620 -2 o 4D
1740 -2 o 2
1860 -2 o +2
1980 -2 o +2
2220 -2 o +2
2340 2 L +o
2400 -2 o 12
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ACCEFPTANCE TESTING

Table 7-43 RF ocutput at +7 dBm

Carrier frequency RF level min. Result (dBm) RF level max.
(MHz) _ (dBm) {dBmj}
0.03 +6 +8
0.33 +6 +8

60 +6 +8
180 +6 +8
300 +6 +8
420 +6 +8
540 +6 +8
660 +8 +8
780 +6 +8
800 +6 ) +8

1620 +6 I +8
1140 +6 R +8
1200 +8 R +8
2024 ONLY
1201 +5 e +9
1260 +5 — +2
1380 +5 — +9
1500 +5 +9
1620 +5 +9
1740 +5 +9
1860 +5 +9
1980 +5 +9
2220 +5 — +9
2340 +5 e +8
2400 +5 R +8
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Table 7-44 RF output at +13 dBm

Carrier frequency RF level min. Result (dBm) RF level max.
{MHz) (dBm) {dBm)
0.63 +12 R +14
0.33 +12 S +14
60 +12 R +14
180 +12 +14
300 +12 +14
420 +12 +14
540 +12 +14
660 +12 +14
780 +12 +14
900 +12 +14
1020 +12 — +14
1140 +12 e +14
1200 +12 e +14
2024 ONLY
1201 +11 +15
1260 +11 +15
1380 +11 +15
1500 +11 +15
1620 +11 +15
1740 1 +15
1860 +11 I +15
1980 +11 +15
2220 +11 +15
2340 +11 +15
2400 +11 +15
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ALLGEF | ANGE TESI1TING

Tabie 7-45 RF ocutput at +25 dBm

Carrier frequency RF level min. Result (dBm) RF level max.
{MiHz) {dBm) {dBm)
0.03 +24 +26
0.33 +24 +28

80 +24 +26
180 +24 +26
300 +24 +26
420 +24 +26
540 +24 +26
660 +24 +28
780 +24 +28
900 +24 +26
1020 +24 +26
1140 +24 +268
1200 +24 . +26

2024 ONLY, +19 dBm

1201 +17 — +21
1260 +17 R +21
1380 +17 R +21
1500 +17 S +21
1620 +17 +21
1740 +17 +21
1860 +17 +21
1980 +17 +21
2220 +17 , +21
2340 +17 e +21
2400 +17 e +21
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AULEFIANCE TEDS NG

Table 7-46 ALC linearity at 2.5 MHz

AF level {dBm) RF level min. Result (dBm) RF level max.
(dBm) (dBm)
-4 -5 -3
-3 -4 -2
-2 -3 -1
-1 -2 0
o -1 +1
1 0 +2
2 +1 +3
3 +2 I +4
4 +3 i +5
5 +4 S +6
6 +5 R +7
7 +6 . +8
8 +7 +8
9 +8 +10
10 +9 +11
11 +10 R +12
12 +11 — +13
12.1 +11.1 R +13.1
12.2 +11.2 R +13.2
12.3 +11.3 +13.3
12.4 +11.4 +13.4
12.5 +11.5 +13.5
12.6 +11.8 R +13.6
12.7 +11.7 i +13.7
12.8 +11.8 —_ +13.8
12.9 +11.9 +13.9
13 +12 +14
14 +13 +15
15 +14 o +16
16 +15 R +17
17 +16 S +18
18 +17 +19
18 +18 +20
20 +19 +21
21 +20 R +22
22 +21 e +23
23 +22 I +24
24 +23 +25
25 +24 +26
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ACCEPTANCE TESTING
Table 7-47 ALC linearity at 500 MHz
RF level (dBm) RF level min. Result (dBm) RF level max,
{dBm) {(dBm)
-4 5 —— -3
-3 -4 — -2
-2 -3 o -1
-1 -2 o 0
0 -1 — +1
1 0 — +2
2 +1 . +3
3 +2 . +4
4 +3 . +5
5 +4 o +6
6 +5 +7
7 +8 — +8
8 +7 R +8
9 +8 R +10
10 +9 R +11
11 +10 i +12
12 +11 i +13
12.1 +31.1 i +13.1
12.2 +11.2 . +13.2
12.3 +11.3 +13.3
124 +11.4 e +13.4
125 +11.5 — +13.5
126 +11.6 i +13.6
12,7 +11.7 R +13.7
12.8 +11.8 e +13.8
12.8 +11.9 i +13.9
13 +12 i +14
14 +13 — +15
15 +14 - +16
16 +15 e +17
17 +16 - +18
18 +17 R +18
19 +18 R +20
20 +19 o +21 )
21 +20 +22 Z .
22 +21 +23 E E
23 +22 +24 lg L
24 +23 . +25 Q
25 +24 - +26 <
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ALLEFTANUE TESTING

Table 7-51 Attenuator test at 1140 MHz

RF levet (dBm) RF ievel min. Result (dBmy RF level max.
(dBm) (dBm}
0 -1 +1
-4.1 -5 -3.1

-15.1 -16,1 -14.1
-26.1 -27.1 -25.1
-37.1 -38.1 -36.1
-48.1 ~48.1 -47.1
-59.1 -60.1 -58.1
-70.1 -71.1 S 69.1
-81.1 821 — -80.1
-92.1 -§3.1 S -81.1
-103.1 -104.1 -102.1

Table 7-52 Attenuator test at 1740 MHz (2024 Only)

RF level (dBm) RF level min. Result (dBm) RF level max.
(dBm) (dBm)
0 ) +2
-4.1 6.1 -2.1
-15.1 -17.1 -13.1
-26.1 -28.1 -24.1
-37.1 -38.1 e -36.1
-48.1 -50.1 e -46.1
-59.1 “61.1 - -57.1
-70.1 -72.1 -68.1
-81.1 -83.1 -79.1
-92.1 -94.1 -90.1
-103.1 -105.1 -101.1
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ACCEPIANCE TES NG

Table 7-53 Attenuator test at 2400 MHz (2024 only)

RF level (dBm) RF level min. Result (dBm) RF level max.

{dBm) (dBm)

0 -2 e +2

4.1 -6.1 — 2.1
-15.1 -17.14 —— =131
-26.1 -28.1 ——— -24.1
-37.1 -39.1 e -35.1
-48.1 -50,1 —— -48.1
-59.1 -61.1 —— -57.1
-70.1 ~72.1 — -68.1
-81.1 -83.1 ~78.1
-92.1 -94.1 -90.1
~103.1 -105.1 -101.1

i
Q
3
=
o
w
Q
)
<.

www.valtiétrohics.com

7-67

TESTING




ACCEFTANCE TESTING

Table 7-54 Carrier harmonic tests at +1% dBm

Carrier 2nd harmonic | Result (MHz) | 3rd harmonic Result {(MHz)
frequency (MHz) max. ievel max. level
{dBc) (dBc)
0.01 -25 I -25
0.1 -25 S 25
1 -25 ) -25
8.9 -25 - -25
10 -25 - -25
18.7 -25 - -25
18.8 -25 - -25
374 -25 - 25
378 -25 -25 S
748 -25 -25 —
751 -25 R -25
150 25\ -25
151 -25 — -25
300 25 R -25
30 -25 S 25
600 -25 o -25
601 -25 -25 R
750 -25 -25 I
950 -25 N -25
1200 -25 i -25
2024 ONLY (+13 dBm)
1201 25 R -25
1500 -25 I -25
1900 -25 — -25 S
2400 -25 e -25
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FRANCE

INDIA

| ITALY

Mareoni Instruments SA

18 Rue du Plessis-Briard

“Le Canral”

Courcouronnes

91023 EVRY CEDEX

France

Telephone: [+33}{1) 6077 90 66
Fax: [+33] (1) 80 77 89 22
Telex: 604482 F

Blue Star Limited

13 Community Centre

New Friends Colony

NEW DEHLE 110 065

India

Telephone: [+8131 (11) 6811 860 or
[+91] (11) 6834 262

Fax: [+91]{11) 6841 845

Marconi SpA

Via Palmanova, 185

20132 MILANO

Haly

Telephone, [+39] (2) 256 3141
Fax: [+39] (2) 256 7745
Telex: 311467 MARCON |

GERMANY

Marconi Messtechnik GmbH
L andsherger Strasse 65
D-82110 GERMERING
Germany

Telephone: [+49] (89) 84 9360
Fax: [+49] (89) 84 19142
Telex: 5212642 MMMC D

| ITALY
INDIA Marconi SpA
Via Campo Nell'Eiba 3/5
Biue Star Limited ﬁOﬁ 99 ROME
Biue Star House aly

11 Magarath Road

BANGALORE 560 025

India

Telephone: [+81} {80) 5584 727 or
[+91] (80) 5584 729

Fax: [+91] {B0) 5584 589

GREECE

INDIA

Telecom Hellas Lid

116 El Venizelou Avenue

GF 176 76 Kallithes
ATHENS

Greece

Telephone: [+30] (1) 959 7166
Fax: [+30] {1} 957 1994

Blue Star Limited

2-2-47, 4711148,

Bolarum Road

SECUNDERABAD 580 009

india

Telephone: [+81} {40) 842 057 or
[+81] (40) 841 278

Fax: [+91] (40} 841 445

HONG KONG

INDONESIA

GEC Hong Kong Ltd

CC Wy Buitding

302-308 Hennessy Road
WANCHAI

Hong Kong

Telephone: {+852} 2919 8282
Fax: [+852) 2834 5773

P.T, Centronix

28 Jalan Matraman Raya
JAKARTA 13150

Ingonesia

Telephone: [+62] {21) 8509870
Fax: [+62] {21) 8580555

Telex; 48216 CENT JKT

HUNGARY

IRAN

MTA-MMSZ Lid

59-81 Etele 4

H-1119 BUDAPEST
Hungary

Telephone: [+36] (1) 2034350
Fax: [+36] {1) 2034353
Telex: 225114 MTAMM H

ICELAND

Amundason HF
Langhohsvegur 109

P. Q. Box 4207

124 REYKJAVIK

lceland

Telephone: [+354] 5687820
Fax: [+354] 5889318
Telex: 2108 AMCO 18

Zaeim Electronic Ind. Co. Lid

PO Box 14155-1434

Niloo Street

No 21 Zaeim Building

Vanak Square

TEMRAN

Iran

Telephone: [+98] (21) 226 1214/15
Fax: [+88] (21) 226 6455

Teiex: 212997 ZEIM IR

{RELAND

INDIA

Blue Star Limited

Head Cffice

Sahas, 414/2 Veer Savarkar Marg

Prabhadevi

BOMBAY 100 025

india

Telephone: [+81] {22) 4306 155 or
£+81] (22) 4306 185

Fax: [+81] (22} 4307 078
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Neltronic Lid

John F. Kennedy Read

Naas Roag

DUBLIN 12

Eire

Telephone: [+353] (1) 503560
Fax: [+353] (1) 552789

Telex: 93556 NELT El

ISRAEL

IES Elecironics Agencies (1986) Lid
50 Betraiel Street

RAMAT GAN 52521

Israel

Telephone: (+972] (3) 752 6333
Fax: [+972] (3} 751 0827

Telex: 361396 [ES 1.

Telephone: 1+39] (5) 886 931
Fax: [+39] (6) 886 3963
Telex: 626189 MARCON |

| JAPAN

Kikusut Elestronics Corp.
Nisso dai 15th Bldg. 8F
No.2-17-19, Shin-Yokohama
Kohoku-ku, Yokohama City
KANAGAWA PRELF., 222
Japan

Telephone: (+81] (45) 475 1112
Fax: [+81] (45) 4751115

Telex; 336475 KECJPN

| KENYA

GPT Kenya L.id

Uhuru Highway

P.0, Box 40743

NAIROBI

Kenya

Telephone: [+254] (2) 555011
Fax; [+254] (2) 541556
Telex: 24053

| KOREA, SOUTH

Zino international

Youngsung Bidg.

108-4 Samsung-dong
Kangnam-ku

SEQUL. 135 091

Republic of Korea

Telephone: [+82] (2} 545 7334
Fax; [+82]{2) 545 7335

[ KUWAIT

Al Nawasi Trading & Gontracting Co.
PO Box 3204

13033 SAFAT

Kuwait

Telephone: [+965] 244 7243

Fax: {+965] 241 0473

Telex: 22131 AAA KT

| LEBANON
Mabek

P.O. Box 13-5657
BEIRUT

Lebanon

Telephone: [+8611{1) 864479
Fax: [+961] (1) 803129
Telex: 22889 MABEK LE

| LIECHTENSTEIN

isatel Emitec AG
Hinterbergstrasse 9

6330 CHAM

Switzerland

Tetephone: [+41] (42) 41 80 41
Fax: [+41] (42) 41 80 43



l International Service Centres

All Marconi Instruments products are supported by the following network of Service Centres. Details of these
estabiishments may change from time to time. If you experience difficulties, please contact our Customer Support
Group at the UK Service Division at the address on the previous page.

ARGENTINA | ] BRUNEI | ] COLOMBIA
V.R.Marine Elecironics Marconi Instruments
(RF Instrumentos) ASEAN Regional Centre Telecirdnica Limitada
Tacuman 858 - 5 TO Piso L GEC Building, 3 Tai Seng Drive Carrera 13,
{1049) BUENOS AIRES SINGAPORE 535218 Nr 48-47 Piso 80 3
Republic of Argentina Telephone: [+65] 381 1470 SANTAFE DE BOGOTA, DC
Teiephone: [+54] (1) 311 0424/7432 Fax:[+B5] 281 0113 Colombia

Fax: [+54] (1) 312 2799

Telephone: [+57] (1) 2325886,
Telex: 21833 JUDD AR

[+57] (1) 2327816 or

] BULGARIA | o s S 276136
ax: b 55
AUSTRALIA I GOPE Electronics
Marconi Instruments (Pty) Lid 45 "Popova Shapka" Str
Uit 1 1205 SOFIA |  czecH REPUBLIC
38 South Street Bulgaria
Rydalmete, Telephone: {+359] (02) 708357
NEW SOUTH WALES, 2116 Fax: [+359] (02) 2388256 EMPOS s.1.0.
Australia Rostislavova 13
Lo e o [ owmmm ] poofie
ax. |+ ZEeC EBOULHC
- - Telephone: [+42] (2) 692 50 80
Canadian Marconi Company ?
AUSTRIA | 600 Dr Frederik Philips Boulevard Fax:[+42] (2) 692 50 84
Vilie St Laurent
LB-Electronics GmbH QUEBEC H4M 259
Doblinger Haupstrasse 95 Canada l DENMARK
A-1190 WIEN Telephone: [+1] (514} 748 3000
Austria Fax: [+11{514) 748 3100 ‘ o
Telephone: {+43] {1} 367660 Stantronic Ormhaeigardvel 16
Fax: [+43] (1) 3608443 l CANADA I g;{ a‘roc; HORSENS
enmar
Telephone: [+45] 75 643366
BAHRAIN I Canadian Marconi Company Fax:p§+45§ 7£5 6421080
Airwave Etectric WLL o poggen Diive
P
b ONTARIO K2K 2B2 I EGYPT [
Telephone: [+973] 205200 Canada

Telephone: [+1] {613) 592 6500

Fax: [+873] 285363 Fax: [+1] (613) 592 7427

Mult-Systems Engineering
21 Ei Obour Building

Salah Salem, Floor 18
BANGLADESH [ | CHILE | chiro
AEE-EE of Bangladesh Lid
Magnet Housegn—?z Morgan & Cia Tefgphone: +20] {2) 2632771
E)E{k:;%la Commercial Area gg)%gfgioga;o 07% do Tal Fax: [+20] (2) 4028057
1000 orre B de Tajamar
Bangladesh PO Box 11 Providencia
Telophone: [+880] (2} 46031-46037 (S)ﬁ}I\ITIAGO , Flat
Fax: [+8801 (2) 863278 ile
Te!ex[’: 642%%8} B BJ Telephone: F+56] (2) 236 1278
Fax: [+56] (2) 235 7552 AWA Compac Communication Pacific
Ltd
BELGIUM ] 37 Freeston Road
, CHINA Walu Ba
Marconi Instrumenten Sivn P OY Box 858
Van Limpurg Stirumiaan 4 * Marconi nstruments Service Centre Sfjv e
gggzbSK£§BURG Depariment of Electronic Engineering Fif
Us Beljing Institute of Technotogy .
5000 AP TILBURG 7 Baishi Qiao Road Telgphone, [+679] 312744
Fax: [+679] 300379
Netherlands BEIJING 100081
Telex: 2347 AWA FIJI FS
;Z"ep[hg?ﬁ 1[*5’)316%{913%(?39540 Peoples Republic of China ’
X1 Telephone: [+86] (1) 842 7954
Fax: [+86] (1) 842 7954
BRAZIL l Telex: 22011 BIT CN I FINLAND

2?;:;;; i\knggéf:;oa Lida | CHINA ! Kaukomarkkinat Oy
422-Alphaville Moo ) Kutojantie 4
08400 BARUERI SP arconi Instrtuments Setvice Centre P. 0. Box 40
Brazil 88 ﬁaﬂGQ An Road SF02630 ESPCO 63
. SHANGHALI 200233 Finland
Fo e St s 7 Peoples Republic of China Telephone: [+38} (0) 5211
' Fax: [+86] (21) 64821947 Telex: 124468 KALUKO SF
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SOUTH AFRICA THAILAND | URUGUAY
Measuretest cc
D ] Yip in Tsoi & Jacks Lid Peimar 8. 6125
DUNSWART 1508 523 Mahaprutharam Road Piedras 676
Transvaal P.O. Box 2611 MONTEVIDEO
Republic of South Africa BANGKOK 10501 Urugua
Telephone: [+27] (11) 894 7721 Thalland a4

Fax: (+27]{11) 894 6414
Telex: 747651 MTEST SA

SOUTH AMERICA

Telephone: [+66) {2) 236 5730
Fax: (+86] (2) 236 5693
Telex: 82920 YIPJACKS TH.,

Telephone: [+598] (2) 962017
Fax; [+598] (2) 961991
Telex: 26685 PELMA UY

Marconi Insiruments

Latin American Division

24703 US Hwy. 19N

Suite 215

CLEARWATER

Florida 34623, USA
Telephone: [+1] (813) 726 1401
Fax: 1+11{813) 726 1344

TURKEY

USA

SPAIN

Marconi Instrumentos S.A.
Europa Empresarial
C/Rozabella, No. 6

Edif. Paris, Planta Baja, Oficina 1
28230 LAS ROZAS

Madrid, Spain

Telephone: [+34] (1) 84C 11 34
Fax: [+34]{1} 640 06 40

Telex: 57481 MIES E

Orko Mumessitlik

Tunus Caddesi 85/9

06680 Kavakiidere

ANKARA

Turkey

Telephone: [+90] {312} 426 6047
Fax: [+90] (312) 426 6180
Telex: 44498 OKAS TR

Marconi Instruments inc.

3 Peart Court

Allendaie

NEW JERSEY 07401

USA

Telaphone: [+1] (201) 934 9050
Toll Free: 1 800 233 2955

Fax: [+1](201) 934 9229

Telex: 910 710 881 9752

UAE ABU DHABI

VENEZUELA

SWEDEN

Pronesto AB

Box 6014

164 06 KiSTA

Sweden

Telephone: [+48) (8) 632 85 70
Fax: [+48] (8} 751 41 11
Telex; 19270 PROS

Business Communications UAE {Pte}

Ltd

P.QO. Box 2534

ABU DHABI

United Arab Emirate
Telephone: [+9711 (2) 7206486
Fax B971)(2) 782702

Telex: 22457 BCLAH EM

UAE DUBAI

Marcoms De Venezuela C.A.
Edif Exagon Piso 5 OFC 57
Av Romuio Gallegos Ef Margues
Apartado 76702
CARACAS 1070A
Venezuela
Telephone: [+58] (2) 242 1110 or
[+58] (2} 242 1590
Fax; [+58] (2} 238 0068 or
[+58] (21242 0241
Telex: 23049 DHMAR VO

SWITZERLAND

tsatel Emitec AG
Hinterbergstrasse &

6330 CHAM

Switzerland

Telephone: [+41] (42} 41 B0 41
Fax: [+41] (42} 41 80 43

Business Communications UAE {Pte)

Ltd

P.O. Box 233
BUBAI

United Arab Emirate

Telephone: 1+971} (4) 225135/6/7 or

(+971] {4) 220186/7/8
Fax: [+971] (4} 236183
Telex: 47631 DUTEN EM

TAIWAN

UNITED KINGDGM

HWA Jeat Corp.

65-3, No. 181 Fu-Hsing N. Road
TAIPEI 10441

Taiwan

Repubiic of China

Telephone: [+886] (2) 7193216
Fax: [+886] (2} 719 2886

www.valuetronics.com

Marconi instruments Lid

The Afrport

LUTON

Bedfordshire LU2 9NS

United Kingdom

Telephone: [+44] (1582) 33866
Fax: [+44] {1582) 417573

VIETNAM

East Asiatic Company Lid A/S,
Ho Chi Minh City Representative
Office

17 Ton Duc Thang Street, 2nd Floor

HG CH MINH CITY
Vietnam

Telephone: +84] (1) 280499
Fax: [+84] (1) 230014

ZIMBABWE

KDB Holdings (Pvi} Ltd
Elecombe House

P. O. Box 2500

HARARE

Zimbabwe

Telephone: [+263] {4} 758521
Fax: {+263] (4) 758928
Telex: 26069 KDB 2ZW

INST 1810785



www.valuetronics.com



