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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 comtact 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 completed form in the addressed envefope provided and mail.




End User details

Name

Company Name

Company Address
Country Post Code Fax no.
Tetephone 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? [j Yes No
Equipment Condition
Was the equipment in perfect working order when delivered? [ dyes [ INo ‘
if the answer to the above question was 'no’, was the problem to do with
mechanical condition (damaged case etc.) I:[ Severity E
suspected hardware fault ] Critical 1 T
suspected software fault ] Major ]
did not meet its specification. ] Minor m
Please tick the relevant ftem and describe below; Repeatable?
Yes ]
No D
Occasionally M
{continue In blank space on previcus page if necessary)

Claim under Guarantee
If you have Had problems, _
have you already claimed under the Guarantee - []Yes []No

ar do you inten"d%to claim under Guarantee? ] Yes [INo

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

{continue in biank space on previous page if necessary)

Marconi Instruments Action _
Initial/Date ) initial/Date initial/Date

Copy to Comm, Admin. Distributor contacted Problem established l

Setvice Dept response Follow through needed Cleared
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About this manual

This manual explains how to use the 2965 Radio Test Set. It applies to test sets fitted
with version 5.4x software. With the exception of the section User options in
Chapter 3, references are made to factory preset settings, prior to any customisation.

Intended audience

People who need to test radio systems and associated equipment.

Structure
Chapter 1

Provides general mformatmn concerning the test set’s features, performance, and
accessories

Chapter 2

Installation instructions
Chapter 3

Operating instructions
Chapter 4

Brief technical description
Chapter 5

Acceptance testing

index

Document conventions

The following conventions apply throughout this manual:

[REF TEST] . Hard key titles are indicated by normal lettenng in square
brackets.

[Tx filter] Soft key titles are shown in italic lettering in square brackets.

FM DEVN Messages on the display are shown in this font.

Associated publications
Other manuals that cover specific aspects of this test set are:-

e NM’E Supplement (46882-160N) provides testing details for N‘\/iT systems

¢ AMPS Supplement (46882-161L) prov;dgs testing details for AMPS systems

¢ TACS Supplement (46882-162J) provides testing details for TACS systems

« MPT1327 Supplement (46882-163F) provides testing details for MPT systems

+ PMR Supplement (46882-164G) provides testing details for PMR systerns
e GSM Supplement (46882-165V) provides testing details for GSM systems

¢ Programming Manual (46882-267V) provides programming information
for those wishing to write their own test programs

46882-159.J iii
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Precautions

[WARNING | | CAUTION | | Note

These terms have specific meanings in this manual:

WAﬂNING Information to prevent personal injury.

| Information to prevent damage to the equipment.

Important general information.

I e

Hazard symbols

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

Symbol Mature of hazard Reference
in manuatl
A Dangerous voitage _ Page vii
Toxic hazard ' Page vi
Fire hazard Page viii
A Lithium battery Page viii
A Hot surface Page viii
Input overload Page ix
& Static sensitive Page ix

Safety

This product has been designed and tested in accordance with BS4743 ‘Specification for safety
requirements for electronic measuring apparatus' and IEC Publication 348 'Safety requirements
for electronic measuring apparatus’.

WARNING
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, & slight shock may be felt if the piug pins are touched immediately after removal.

Fuses

Note that there are supply fuses in both the live and neutral wires of the supply lead. If only one
of these fuses should rupture, certain parts of the equipment could remain at supply potential.

46882-159J : vii




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 ont with the supply on, it must
only be performed by a skilled person who is aware of the hazard involved.

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 | 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 itemns.

| WARNING |
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 handiing precautions,

| WARNING I
Lithium
' A Lithium battery (or a Lithium i)attery contained within an IC) is used in this equipment.

As Lithium is a toxic substance, the battery should in no circumstances be crushed, incinerated or
disposed of in normal waste,

Do not attempt to recharge this type of baitery. Do not short circuit or force discharge since this
" might cause the battery to vent, overheat or explode.

e )

Hot surfaces )

Take care when touching the RF input N-type connector after the application of high levels of
continuous power. If 50 W is exceeded for a prelonged period, the temperature of the connector
can become excessive, :

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. ' '

viii - | 46882-159/
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. Input overload

On the RF N-type connector, the input power should not exceed 150 W.
On the RF TNC connector, the input power should not exceed 1 W.

- Static sensitive components

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

__Note |

To comply with ENSSQII?, this instrument shbu]d be used with double screened RF cables.

.

e

gy

[ I

BT
»

w

T EN55011 is the Enropean standard: Limits and methods of measurement of radio disturbance
characteristics of industrial, scientific and medical (ISM) radio-frequency equipment.

3\.&"!‘ ; AU % ?Li ..«_
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Precautions

WARNING | | CAUTION |  Note

Les termes suivanis ont, dans ce manuel, des significations particulieres:

WARNING | Contient des informations pour éviter toute blessure au personnel.

Contient des informations pour éviter les dommages aux éguipements.

Note | Contient d'importantes informations d'ordre général.
SN .

Symboles signalant un risque

La signification des symboles liés & cet équipement est la suivante:

Symboie Nature du risgue Référence dans
le manuel
Tension dangereuse Page x
Danger prodults toxiques . Pagexi
Risque lié au feu Page xi
A Batterie de Lithium Page xi
A Surfaces chaudes Page xi

Sécurité

Cet appareil a été€ congu et testé conformément aux normes BS4743 "Spécifications des conditions
de sécurité pour instruments de mesure électronique” et CEI Publication 348 "Conditions de
sécurité pour instruments de mesure électronique”,

Sécurité électrique

Tension d'alimentation alternative

Cet appareil est protégé conformément 2 la norme CEI de sécurité class 1, C'est-a-dire que sa prise
secteur comprte un fil de protection 2 la terre, Pour maintenir cette protection, le cable
d’alimentation doit toujours &tre branché & la source d'alimentation par l'intermédiaire d'une prise
comportant une borne terre. »

Notez que les filtres d'alimentation contiennent des condensateurs qui peuvent encore Etre
chargés lorsque l'appareil est débranché. Bien que I'énergie contenue soit conforme aux
exigences de sécurité, il est possible de ressentir un léger choc si on touche les bornes sitdt aprés
débranchement. ’

Fusibles

Notez qu'il y a deux fusibles, 'un pour la phase et l'autre pour le nentre du cable d'alimentation.
Si un seul fusible est coupé, certaines parties de I'appareil peuvent rester au potentiel
('alimentation. '

X : ' 46882-159J
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Retrait des couvercles

1.'appareil doit &tre débranché avant de retirer les couvercles afin d'éviter tout contact avec les
€1éments haute tension. Si toutefois un réglage interiie ou une réparation nécessitent ia présence
de M'alimentation, ils devront étre effectués par une personne qualifiée ef avisée des risques
encourus.

| WARNING |
Risque lié au feu

Lors du remplacement des fusibles vérifiez I'exactitude de leur typé et de leur valeur.

Si le cable d'alimentation comporte une prise avec fusible intégré, assurez-vous que sa valeur est
compatible avec les besoins en courant de l'appareil. Pour la consommation, reportez-vous au
Chapitre 1 "Spécifications”.

Danger produits toxiques

Certains composants utilisés dans cet appareil peuvent contenir des résines et d'autres matidres
qui dégagent des fumées toxiques lors de leur incinération. Les précautions d'usages doivent
donc &tre prises lorsqu'on se débarrasse de ce type de composant.

WARNING
Le béryllia

1e béryllia (oxyde de béryllinm) entre dans la composition de certains composants de cet appareil.
Cette matidre peut représenter un danger pour la santé si elle n'est pas manipulée de facon
correcte - se référer 4 la partie "Maintenance" du "Manuel de Maintenance” pour les précautions
de manipulation.

WARNING
Lithium

La batterie utilisée dans cet équipment contient du Lithiam.

Le Lithivm est une substance toxigue; en conséquence, on ne doit V'écraser, l'incinérer ou la jeter
dans la "poubelle”.

Ne pas essayer de la recharger, ne pas la court-circuiter, une forte décharge rapide risque de
provoguer une surchaufle voire l'explosion de celle-ci.

Surfaces chaudé%

Faire attention, lors de 1a manipulation dun cénnectenr "N", aprés l'injection de haute puissance
en conting sur l'entrée R¥ de ce connecteur. Si une puissance supérieure 3 50 W est envoyée
pendant une longue durée, la température du connecteur pest &tie trés élevée.

Position inclinée

Lorsque l'appareil est dans une position inclinée, ii est recommandé, pour des raisons des
stabilité, de ne pas y empiier d'aunires appareils.

46882-1594 _ Xi
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Vorsichtsmassnahmen o

[WARNING | [CAUTION | Note |

Diese Hinweise haben eine bestimmte Bedeutung in diesem Handbuch:

WARNING | dienen zur Vermeidung von Verletzungsrisiken.

e_#lw\figtg —1 enthalten wichtige Informationen.

Gefahrensymbole €
Die Gefahrensymbole auf den Gerditen sind wie folgt: . -
Symbol Gefahrenart im Handbuch ¢ -
Getahriiche Spannung Seite xii o
Warnung vor giftigen Substanzen i Seite xii €
Feuergefahrlich Seite xiii
A Lithium Batterie | Selte xiii
A HeiBe Oberflache Seite i

Sicherheit

Dieses Geriit wurde in Ubereinstimmung mit BS4743 und IEC 348 entwickelt und gepriift.

: ;-} fj ﬂttjﬁl ﬂmﬁ E‘ht’-‘%ﬁ“ f‘f‘\

Elektrische Schlage

Wechselspannungsversorgung

Das Gerit entspricht IEC Sicherheitsklasse 1 mit einem Schutzleiter nach Erde. Das Netzkabel
mub stets an eine Steckdose mit Erdkontakt angeschlossen werden.

Filterkondengatoren in der internen Spannungsversorgung konnen avch nach Unterbrechung der
Spannungszufithrung noch geladen sein. Obwohl die darin gespeicherte Energie innerhalb der
Sicherheitsmargen legt, kann ein leichter Spannungsschlag bei Bertihrung kurz nach der
Unterbrechung erfoigen.

Sicherungen

Es ist zu beachten, daB es Sicherungen in beiden (spannunsfiihrenden und neutralen) Zuleitungen
gibt. Wenn nur eine von diesen Sicherungen schmilzt, so bleiben einige Geriteteile immer noch
auf Spannungspotential.

Xii © 46882-159
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Abnahme von Abdeékungen

Pie Spannungsversorgung mufl vor Abnahme von Gehsuseabdeckungen unterbrochen sein, damit
hochspannungsfithrende Teile gefahrios zuginglich sind. Falls Abgleiche oder Servicearbeiten
unter Spannung notwendig werden, diirfen solche Arbeiten nur von fachkundigem Personal
durchgefiibrt werden, das die Gefahren kennt.

Feuergefahr

Es diirfen nur Ersatzsicherungen vom gleichen Typ mit den korrekten Spezifikationen
entsprechend der Stromaufnahme des Geriites verwendet werden. Siehe hierzu die
Leistungsdaten (Performance Data) in Kapitel 1.

WARNING |

Warnung vor giftigen Substanzen

In einigen Bauelementen dieses Gerits knnen Epoxyharze oder andere Materialien enthalten
sein, die im Brandfall giftige Gase erzeugen. Bei der Entsorgung miissen deshalb entsprechende
VorsichtsmaBnahmen getroffen werden,

Beryllium Oxid

Beryllium Oxid wird in cinigen Bauelementen verwendet.

Bei inkorrekter Handhabung kann dieses Material Gesundheitsschiden verursachen. Siehe
hierzo die Hinweise zur Handhabung im Service-Handbuch.

WARNING l
Lithium
Eine Lithinm-Batterie ist in diesem Geriit eingebaut.

Da Lithium ein giftiges Material ist, solite es als Sondermiill entsorgt werden.

Diese Batterie darf auf keinen Fall geladen werden, Nicht kurzschlieBen, da sie dabei tiberhitzt
werden und explodieren kansn. :

HeiBe Oberfidche

Vorsicht%ei Beriihrung der HF Eingangsbuchse Typ N nach Einspeisen hoher Dauerleistung.
Falls iiber ldngere Zeit 50 Watt {iberschrittenswird, kann die Temperatur der Buchse iiber Normal

steigen.
WARNING I
Schrégstellung
' Bei Schriigstellung des Geriits sollten aus Stabilititsgriinden keine anderen Geriite darauf gestellt
werden.
46882-159) o : Xiii




Precauzioni

| WARNING |

AUTION | | Note

Questi termini vengono utilizzati in questo manuale con significati specifici:

riportano informazioni atte ad cvitare possibili pericoli alla persona.

WARNING '
AL ‘ riportano informazioni per evitare possibili pericoli alf'apparec-chiatura.

riportano importanti informazioni di carattere generale.

Simboli di pericolo

Significato dei simboli di pericolo utilizzati nell'apparato:

Simbolo Tipo di pericolo Riferimento
nel manuale

Tensione pericolosa Pagina xiv
Pericolo sostanze tossiche Pagina xv
Pericolo d'incendio Pagina xv
Batterie al litio.. Pagina xv
Superfici ad alta temperatura Pagina xv

Sicurezza

(Juesto prodotte & stato progettaio e provato secondo le norme BS4743 "Specification for safety
requirements for electronic measuring apparatus” e la pubblicazione IEC 348 "Safety
requirements for electronic measuring apparatus”.

WARNING I

Pericoli da elettricita
Alimentazione c.a.

Quest’ apparato & provvisto del collegamento di protezione di terra e rispetta le norme di
sicurezza IEC, classe 1. Per mantenere questa protezione & necessario che il cavo, la spinae la
presa d'alimentazione siano tutti provvisti di terra. ‘

11 circuito d'alimentazione contiene det filtri i cui condensatori possono restare carichi anche dopo

aver rimosso Falimentazione. Sebbene l'energia imninagazzinata & entro i limiti di sicurezza,
purtuitavia und leggera scossa pud essere avvertita toccando i capi delia spina subito dopo averla

rimossa. .

Fusibili

Notare che erntrambi i capi del cavo d'alimentazione sono provvisti di fusibili. In caso di rottura di

uno solo dei due fusibili, alcune parti dello strurnento potrebbero restare sotto tensione.
Rimozione dei coperchi

Prima di rimuovere 1 coperchi occorre scellegare la spina d'alimentazione onde evitare il rischio
di esposizione di parti ad alta tensione. Eventuali operazioni di manutenzione che richiedono la

presenza dell'alimentazione dovranno essere eseguite solo da parte di personale specializzato ed a

conoscenza dei pericoli coinvolti,

Xiv : ' 46882-159J
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WARNING

Pericolo d'incendio

Assicurarsi che, in caso di sostituzione, vengano utilizzati solo fusibili della portata e del tipo
prescritto.

Se viene usata una spina con fusibili, assicurarsi che questi siano di portata adeguata coi requisiti
di alimentazione richiesti dallo strumento. Tali requisiti sono riportati nel cap. 1 "Performance
data".

WARNING

Pericolo sostanze tossiche

Alcuni dei componenti usati in questo strumento possono contenere resine o altri materiali che, se
bruciati, possono emettere fumi tossici. Prendere quindi le opportune precauzioni nell'uso di tali
parti.

ARG

Berillio

Berillio (ossido di berillio) & utilizzatoe nella costruzione di alcuni componenti di quest'apparato..

Questo materiale, se maneggiato non correttamente, pud causare danni alla salute. Far
riferimento ai capitoli di manutenzione del Manuale di Servizio per le precauzioni richieste.

WARNING

i

Litio
Quest'apparaio incorpora una batieria al Htio o un circuito integrato contenente una batteria al
litio.
Poiché i1 litio & una sostanza tossica, la batteria non deve essere mai né rotta, né incenerita, né

gettata tra 1 normali rifiuel.

Questo tipo di batteria non pud essere sotioposto né a ricarica né a corto-circuito o scarica forzata.
Queste azioni possono provocare surriscaldamento, fuoriuscita di gas o esplosione della batteria.

WARNING |

Superfici ad alta temperatura

Fare attenzione nel toccare 1l connettore d'ingresso di tipo N dopo aver applicato una potenza
elevata e continua. Una potenza superiore a 50 W per tempi prolungati pud portare il connettore
ad una temperatura molto elevata.

¥

Posizionamento inclinato

. Quando lo strumento & in posizione inclinata & raccomandato, per motivi di stabilita, non
sovrapporre altri strumenti.

46882-158J Xv




Precauciones

WARNING | [CAUTION| | Note |

Estos términos tienen significados especificos en este manual:

WARNING | contienen informacién referente a prevencion de dafios personales. -, Cti
: .} contienen informacién referente a prevencién de dafios en equipos. : -Eg
e contienen informaci6n general importante. £ |
L Not g P ; ¢ :
Simbolos de peligro €
Los significados de los simbolos de peligro que aparecen en los equipos son los siguientes: . fg‘
Simbolo Naturaleza dei peligro Referencia en e
manual
: P
Voltaie peligroso Pagina xvi pv
_ Aviso de toxicidad Pagina xvii i :
. Peligro d'incendio Pagina xvii L
' e
Bateria de Litio Pagina xvii e
A Supetficies a altas temperaturas Pagina xvil

Seguridad

Este producto ha sido disefiado y probado segun las normas, BS4743 Especificaciones de Jos
requisitos de seguridad para instrumentos electrénicos de medida ' e IEC publicacién 348
Requisitos de seguridad para instrumentos electrénicos de medida’,

WARNING |

Nivel peligroso de electricidad
Tensidon de red

Este equipo curaple las normas IEC Seguridad Clase 1, lo que significa que va provisto de un
cable de proteccién de masa. Para mantener esta proteccitn, ef cable de alimentacidn de red debe
de conectarse siempre a una clavija con terminal de masa.

Tenga en cuenta que el filtro de red contiene condensadores que pueden almacenar carga una vez
desconectado el equipo. Aungue Ja energia almacenada estd dentro de los requisitos de

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

Fusibles

Se hace notar que ¢l Equipo est4 dotado de fusibles tanto en el activo como el neutro de
alimentacién. Si s6lo uno de estos fusibles fundiera, existen partes del equipo que pudieran
permanecer a tension de red.

xvi N _  46882-159J
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Para retirar las tapas

Desconectar de red antes de retirar las tapas para evitar ¢l riesgo que supone tener accesibles
aquellas partes del equipo expuestas a alta tensidn, Agquellas operaciones gue requieran tener
alimentacién con las tapas abiertas para mantenimiento o ajuste debernr de ser realizadas por
personal cualificado, que esté al tanto de los riesgos implcados. '

WARNING |

Peligro d’incendio _
Asegtirese de utilizar sélo fusibles del tipo y valores especificados como recuesto.

Si se utiliza una clavija con fusible incorporado, asegirese de que los valores del fusible
corresponden a los requeridos por el equipo. Ver seccidn de especificaciones del capitulo 1 para
comprobar los requisitos de alimentacién.

WARNING l

Aviso de toxicidad

Alguno de los componentes utilizados en este equipo pudieran incluir resinas u ofro tipo de
materiales gue al arder produjeran sustancias tdxicas, Por tanto, tome Jas debidas precauciones
en la manipulacion de esas piezas.

Berilio
Berilio (6xido de beritio} Este material es wilizado en 1a fabricacidn de alguno de log

componentes de este equipo.

Si se manipulase incorrectamente podria causar dafios a la salnd - En la seccidn de
mantenimiento y reparacién encontrard normas de manejo de seguridad.

WARNING
Litio
En este equipo se utiliza una baterfa de litio (o contenida dentro de un CI).

Dada que el litio es una substancia téxica las baterfas de este material no deben ser aplastadas,
quemadas o arrojadas junto a basuras ordinarias.

No trate de recargat este tipo de baterfas. No las cortocircuite o fuerce su descarga ya que puede
dar lugar a que la esta emita gases, se recaliente o explote.

WARNING | 5
Superficies a altas temperaturas a

Tenga cuidado al tocar el conector de entrada RF tipo N tras Ia aplicacién continuada de altos
niveles de potencia. La temperatura del conector puede llegar a ser excesiva si se sobrepasan
50 W durante un periodo prolongado de tiempo.

Tener en cuenta con el equipo inclinado
S utiliza el equipo en posicién inclinada, se recomienda, por razones de estabilidad, no apilar otros equipos encima
de '

46882-159J ' xvii
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Chapter 1
GENERAL INFORMATION
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Introduction

The Radio Test Set 2965 provides & comprehensive measurement system for ail types of mobile
radio testing applications, including personal mobile radio (simplex and duplex) and cellular
systems. It is suitable for making high performance radio system measurements in research and
development, production and main{enance.
A high-performance, full-span RF spectrum analyzer with tracking generator is provided. This
has features to enable component and sub-unit testing in addition to precision transmitter
measurements. A 20 Hz to 40 kHz AF spectrum analyzer is provided to ensure total
measurement capability,
The large, bright display has soft keys at cach side and beneath it. With the logical layout of the
dedicated keys, this allows the many types of measurements of which the test set is capable to be
carried out quickly and easily.
An important operating feature is the ability to use several forms of automatic control and
interfacing standards. These include TEEE 488.2 and RS-232 rembte control as well as a parallel
printer port.

Features

The main facilities and features of the test set are listed below. These and the many minor
features are explained in the operating instructions at the appropriate points.
1 Gﬁz'signai generator
The 2965 contains a high-performance signal generator with an oven-controlled crystal oscillator
reference which has an ageing rate of less than 2x10 7 fyear. It has a fast switching speed and a
usable output up to 1.1 GHz. The maximum output is +13 dBm with an accuracy of 1.5 dB.
Comprehensive LF generators

There are three modulation and three audio sources internally. These can generate signals
between 20 Hz {modulation) or 1 Hz (audio) and 20 kHz in addition to signalling tones and data.

The soﬁgg:es can be combined to produce a single source with a range of 1 Hz to 100 kH=.

Duplex operation N
There is provision for simultancous measurements on a transmitter and a receiver with no limit to
the frequency offset between them.

Broad-band power meter
There is an accurate power meter for measurements over the range 1 mW to 150 W with an
accuracy of +7%. The accuracy is traceable to international standards.

Selective power meter

Selective power measurements are possible with a sensitivity of -90 dBm. This allows power
measurements to be made on selected channels with multiple signals present.
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50 W continuous power rating

The test set can handle up to 50 W continuous power on its N-type connector RF infout port and
up to 150 W for short periods of time.

RF power protection

The sensitive TNC connector R¥ infout port is protected from accidental overloads up to 10W.
This avoids unnecessary repair bills and wasted time.

Full span spectrum analyzer

There is a full-span spectrum analyzer to 1 GHz with centre-span and 80 dB dynamic range.
The spurious and harmonic performance of a radio can be measured with auto and user-selected
resolution bandwidth.

Tracking generator

This is operative over the full range of the spectrum analyzer. The tracking generator has a
variable output level. Measurements can be made on filters and duplexers and in RF circuit
development applications. Additionally, offset sweep is available for mixer and IF testing, for
both up and down conversions. Doubler (x2) and divider (+2} functions are also available,
/
Fast audio analyzer

There is a comprehensive analyzer for audio input and demodulated RF input signals up to

40 kHz with a minimum span of 30 Hz and a dynamic range of 60 dB. Because it uses an FFT,
harmonic and spurious analysis can be performed very quickly. Two markers with full
annotation are provided. A stepped audio signal is available up to 20 kHz for audio circuit
analysis.

500 kHz digital storage oscilloscope

There is an oscilloscope that is operative up to 300 kHz. It can be used to look at the
demodulated audio signal. The trace can be stored and the results can be read over the bus or
printed out. There are two markers with full annotation for measuring rise and fall times.

Built-in multimeter

There is provision for measuring voltage, current and resistance, and for continuity testing,
The multimeter also has the advantage that it can be controlled over the bus, 80 can be included
in an antomatic test system.

Comprehensive range of demodulation and audio filters
A 300 Hz to 3.4 kHz band-pass and 300 Hz, 5 kHz and 20 XHz low-pass filters are provided. In
addition to these, CCTTT and C-message (CMESS) psophometric filters are provided,
RAx=TxKey .

This is used Ec&f set the signal generator frequency to match the transmitter frequency
automatically. This saves time and effort when making simplex radio measurements. A duplex
offset can also be set for when the transmitter and receiver frequencies are different.

Channel kay

It is possible to set up the frequency of the first channel and the channel spaéing. Then, instead
of having to set a particular frequency, a channel number can be entered,
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Display expanded modes

Parts of the display can be expanded to show more information. For example, in duplex testing,
the display can be expanded just to show the transmitter or receiver information. This does not
affect the operation of the test set. Expanded displays show more information and provides
access to more functions. Oscilloscope and analyzer displays can also be expanded to fill the
entire screen. This then gives a larger trace for taning and further adjustment.

Cellular radio options

There are options for testing cellular systems such as TACS and AMPS. Other options cater for
. testing MPT1327 and other trunked systems.

These are fitted internally, so the size is not increased. A nomber of automatic test programs are
built-in, and bit-level diagnostics are available for profocol analysis.

Test set versions

- There are different versions of the test set, as follows:-

ot Option 1 Frenck language.
Option 2 Spanish langnage.
- Option 3 (German language.
o Option 9 S5B Receiver fitted.
: Option 10 NMT Celular Radio Test Software fitted.
f Option 11 AMPS Cellular Radio Test Software fitted.
o Option 12 TACS Cellular Radio Test Software fitted.
= Option 13 MPT1327 Trunked Radio Test Software fitted.
. Option 14 Private Mobile Radic (PMR) Test Software fitted.
i} Option 21 GSM Digital Cellular Test Software fitted.

The French, Spanish and German versions are identical to the English version except for the
markings on the front and rear panels. On all versions, the screen displays can be set up for any
of these languages.

w

When optional software is fitted, the corresponding Operating Manual Supplement is supplied.

Smali lightweight package

With dimensions of 203 mm height x 420 mm width x 600 mm depth, and a weight less than
18 kg, the test set is Hight and smali enough to be carried from place to place. Its small footprint
means that it takes up little bench space.

TR

Logical front panel layout \
The front panel is laid out with the keys colour coded and grouped by function.

Hard and soft key operation

- The main functions are selected by using one of the dedicated hard keys. Subsidiary functions are
o then seletted by using one of the soft keys which are grouped around the edge of the screen.

Using this arrangement, most functions can be accessed without having to go through deep and
- complicated menu structures. The hard keys £an be used for instantaneous return to an upper
fd level.
Rotary variable controd
o ' This is particularly usefu! for both fine tuning and making large adjustments in level and
™ frequency.
— Large bright CRT
A high-resolution monochrome graphics screen makes resulis clear to read.
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Screen saver display

A screen saver display can be automatically triggered if any key is not used for a period of time.
The moving display will not create sereen burn, while indicating that the instrument is active.

Fast high-resolution graphics

Bar charts make finding peaks and nulls much easier than using digital readouts.

VGA output

A VGA colour monitor output is available for when a large display is required (e.g. for
educational use or during a demonstration to & large group of people).

GPIB, RS-232 and parallel (Centronics) interfaces

Remote control of the test set is available by using the GPIB (to IEEE 488.2) or RS-232 interface.

Automatic testing can be controlied directly from a PC, either locally or remotely.
See the 2965 Programming Manual (46882-267V) for details of remote control.

The Centronics parallel interface can be used to connect to a printer.

Copy function

In transmitter measurements, particularly at high power levels, it could be undesirable to leave
the transmitter on for more than a very short period of time. When the transmitter is switched
on, the copy function can be used to freeze the results display and to allow the fransmitter to be
switched off. You can then note the results af leisure and send them to a printer as a screen
dump.

Help mode _
Help displays are provided to assist you in the case of difficulty or where the Operating Manual
may not be available.

Non-volatile registers for front panel seltings
For added convenience, the non-volatile memory allows many instrument set-ups to be saved in
addition to the storage provided by the memory cards.

Memory cards

Memory cards provide a means of storing instrument set-ups without being restricted by the
amount of memory that is available. Once the set-up is saved on the card, the set-up can be
recalled on any other 2965, The memory cards can also be used to store sequences of operations
for automatic testing. The test set uses the JEIDA 4 and PCMCIA 2 standard (as used in
notebook PCs) whose price and availability make it a cost-effective program storage system.
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Performance data

RF output and input connectors

Impedance
VSWR

RF signal generator

Frequency
Range
Resdlution
Indication
Setiing

Accuracy
OCutput level
Range

Resciution
Indication
Accuracy

Carrier on/off
Reverse power protection

¢

*z‘.

Spectral purity
Residual FM
Residual AM
Harmonics

Spurious signals

888 phase noise

Certain characteristics are shown as typical. These provide additional information for use in
applying the instrument but they are non-warranted.

In accordance with best practice in electronic measurement, it is recommended that this
instrument is allowed to stabilize for thirty minutes after switching on to obtain optirum
performance.

50 Q nominal
N-type {upper) RF socket:-

<1.2 up to 500 MHz

<1.3 up to 1 GHz {iypicaliy 1.2}
TNC (lower) RF socket:-

Typically <1.3 at 800 MHz

100 kiHz 10 1 GHz, usabie 90 kHz to 1.1 GiHz

1Hz

10 digh display

Keyboard entry with increment and decrement keys and rotary variable
control

As frequency standard

Asceiver test and two-port duplex test-
N-type RF socket: ~135 dBm to -7 dBm (~17 dBm with AM}
TNC RF socket: -115 dBm to +13 dBm (+3 dBm with AM)
One-port duplex test-
M-type RF socket -138 dBm to -40 dBm
TNGC RF socket -115 ¢Bm {0 20 dBm
0.1dB
4 dights and sign (dBm, dBuV, uV or mV PD or EMF}

N-type RF socket:-

+1 dB up to 575 MHz for levels above —120 dBm

+1.5 4B up to 1 GHz for levels above -120 dBm

+1.2 dB 575 MHz to 1 GHz over the temperature range 15 to 35°C
Keyboard operation, reduces signal generator cutput to <120 dBm

N-type RF socket:-
With the instrument switched on, safe continuous reverse power 50 W,
intermittent operation to 150 W. Overload indicated by visual and
audible warnings.

TNC RF socket:-

Protection up to 10 W. Reset available on removal of RF power,
Excess power indicated by visual and audible warnings,

<6 Hz RMB up to 575 MHz
<12 Hz RMS up to 1 GHz
COITT weighted

<0.05% RMS, CCITT weighted

<30 dBc tor levels up to +7 dBm (TNC}

<30 dBe for levels up to —13 dBm (N-type)

<48 dBc for carrier frequencies from 100 kHz to 36 MHz
<-50 dBc for carrier frequencies from 36 MHz to 1 GHz
Better than 114 dBc¢/Hz up to 575 MHz

Better than ~108 dBc/Hz up to 1 GHz

{20 KHz ofisel)

46882-159J
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RF carrier ieakage

Internal modutation and audio
sources

Modulation modes
Ampiitude moduiation, intfemal

Fraquency range
AM depthrange
Resolution
indication
Setling

Accuracy up to 85% AM
(1}

Distortion

Modulation frequency
range

Modulation frequency
resolution

Amplitude moduiation, external

input

Input impedance
Frequency range

Modulation frequency
range

input sené%tivity
Acouracy

Frequency modtiation, intamal

Freguency range
Maximum peak deviation

Resolution

indication
Setting

Accuracy (1)

<Q.5 pV PD generated at the carrder frequency in a 50 € lcad by a 2-fum

loop 25 mm or more from the case with the ouiput ieve! set to <60 dBm
and temminated In & 50 £ sealed load

Up to six tone sources can be assigned as three modulation generators
and three audio tone generators

Internal generators can be assigned to AM, FM or &M

100 kHz 10 400 MHz, usable 90 kHz to 1.1 Gz

0 fo 99%

0.1%

3 digits

Keyboard entry with incroment and decrement keys and rotary variable
control

For a modulation frequency of:-

1 kHz +4% of setting +1 digit
From 30 Hz to 10 kHz 6% of setting %1 digit
From 10 kMz to 20 kHz  +8% of setting =1 digit

<1% at 1 kHz for modulation depihs up to 30%, CCITT weighted

<2% for medulation frequencies from 100 Mz 10 20 kHz and depths up fo

85%

For carrier fraquencies from:-
20 Hzio 15 kHz 100 kHz 10 36 MHz
20 Hz to 20 kHz 36 MHz to 400 MHz

0.1 Hz below 10 kiHz
1 Hz below 20 kMz -

Nominally 1T M) in paraliel with 100 pF
As internal AM
As internal AM with AC or DG coupling

2.828 V pk-pk for indicated modulation depth
As intemal AM 2%

100 kHz to 1 GHz, usable 80 kHz to 1.1 GHz

400 kHz at 100 kHz to 36 MHz
40 kHz at 36 to 72 Mz

100 kHz at 72 to 144 MHz

200 kHz at 144 to 288 MHz
400 kHz 2t 288 {0 576 MHz
800 kHz at 576 MHz 1o 1 GMHz

200 Hz at 100 kHz to 36 MHz

20 Mz at 36 MHz to 72 MHz

50 Hz at 72 MMz to 144 MHz

100 Hz at 144 MHz to 288 MHz

200 Hz at 288 MHz to 576 MHz

500 Hz at 576 MHz to 1 GHz

<10% of carrlesfrequency for carier frequencies <4 MHz

4 digits
Keyhoard entry with increment and decrement keys and rotary variable
contro!
+3% 1 digit for a modutation frequency of 1 kHz over the range 15 to
35°C (0.1% per °C outside this range).
Typically, for modulation Fequencies from:-

20 Hz to S kHz +3% +1 diglt

5 kHz to 26 kMz +7% %1 digit

20 kMz to 75 kHz +10% = 1 digit

46882-159J
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Frequency modulation, external
input

Distortion (1)

Modulation frequency
range (2) MOD1,2&3
MOD4

Modulation frequency
resciution

Input impedance
Frequency range

Modutation frequency
range

nput sensitivity
Accuracy

Phase modulation, internat

W

Frequency range
Maximurm peak tdeviation

Resolution

indication
Setting

Accuracy (1)
Distortion {1)
Moduiation frequency

range

Moduiation frequency
resolution

Phase modulation, externai

input

%

Input impedance
Freguency range

Modlation frequency
range

Input sensitivity
Acouracy

For modulation frequencies from:-

250 Hz io 5 kHz {deviation 1 to 800 kHz} <05%
50 Hz to 20 kHz (deviation 1 10 800 kHz}  <1%

20 Hz 0 20 kHz
20 Hz to 100 kHz

01 Hz

Nominally 1 MQ in paratlel with 100 pF
As internal FM

DO to 100 kHz (DC coupled)
10 Hz to 100 kHz (AC coupled)

2.828 V pk-pk for indicated deviation
As internal FM £2%

100 kHz to 1 GHz, usable 90 kHz to 1.1 GHz

80 rad at 100 kHz to 36 MHz

8 rad at 36 to 72 MHz

20 rad at 72 to 144 MHz

40 rad at 144 to 288 MHz

80 rad at 288 to 576 MHz

160 rad at 576 MHz to 1 GHz

Peak frequency deviation <10% of carrier frequency
for carrier fraquencies <4 MHz

0.2 rad at 100 kMz to 36 MHz
.02 rad at 36 MiHz to 72 MHz
0.05 rad at 72 MHz to 144 MHz
(.1 rad at 144 Mz to 288 MHz
0.2 rad at 288 Mz to 576 MHz
0.5 rad at 576 Mz to 1 GHz

4 digits

Keyboard entry with increment and decrement keys and rotary vanable
control )

+5% of setting +1 digit for modulation frequencies from 250 Mz io 3.4 kMz
over the range 15 to 35°C (0.1% per °C outside this range}

<1% for modulation frequencies from 250 Hz fo 5 KMz (deviation
1 to 186 rad)

250 Hz to0 5 kiz

0.1 Hz

Nominaily 1 MQ in parallel with 100 pF
As internal OM
250 Hz toh kHz

2.828 V pk-pk for indicated deviation
As internal ®M +2%

At low modulation levels, the residual AM/FM may become significant,
Either 3 modulation plus 3 audio generators up to 20 kiHz or 1 modulation or 1 audio generator

to 100 kHz.
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Audio-analyzer

Audio voitmeter

Input impedance
Frequency range
Level ranges

Level indication
Level resolution

Level accuracy, DC
coupted (3) {4)

Level accuracy, AC
coupled (3) (4)

Residual noise

Audio frequency meter

Range
Resolution

Indication
Accuracy
Sensitivity

Audio SINAD meter

Freguency

SINAD range
Resclution

Indicaton

Accuracy {with band
pass filter sefected)

Sensitivity

Audio distortion meter

w

Frequency
Distortion range

‘%%HE}SO! ution

Indication

Accuracy (with band
pass filter selected)-

SBensitivity

Audio S/N meter

S/N range
Resciution

indication
Accuracy
Sensitivity

Nominally T MG in parallel with 100 pF or 800 O

DC and 20 Mz to 500 kMz
AC only 20 Hz to 500 kHz
polarized DC {below 10 Hz)

010 10, 0 to 30, 0 1o 100, 0 to 300 mV,
0te1,0t03, 0tc 10, 0 to 30 V RMS reading {autoranging or fixed)

4 digits and a bar chartin V

0.1 mV on 10, 30 and 100 mV ranges
0.3 mV on 300 mV range
1mVontVrange

3mVon 3 Vrange

10 mV on 10 V range

30 mV on 30 V range

2% of reading £1 mV = resolution, DC and 100 Hz 10 20 kHz
+4% of reading £1 mV % resciution, 40 Hz to 100 kHz
The audic filter passband error is not included

+2% of reading =1 mV = resolution, 160 Hz to 20 kHz
+4% of reading 1 mV =+ resolution, 100 Hz 10 100 kHz
See also under Environmental; User calibrations on page 1-16,

100 uV BRMS, CCITT weighted

10 Hz to 500 kHz

0.1 Hz from 10 Hz to 5 kHz
1 Hz from B o 50 kHz
10 Hz from 50 kHz to 500 kHz

6 digits
As frequency standard 1 digit = resciution
On bar chart, »>25% FSD (DC coupled)

1 kHz default
User selectable to 20 kHz

505048

0.1 dB for readings <20 dB
0.2 dB for readings <25 4B

3 digits and a bar chart, with peak hold
+0.5 dB £ resolution

100 mV for 48 dB SINAD

1 kMHz default, User selectabie {o 20 kHz
0 io 30%

0.1% distortion for readings >1%
0.2% distortion for readings <1%

3 digits and a bar chart, with peak hold
5% of reading + resciution

100 mV for 0.5% distoriion

Gto 100 dB

0.1 dB for readings <50 dB
0.2 dB for readings <70 dB

3 digits and a bar chart, with peak hold
+0.5 dB * resciution

2V for 60 dB
200 mV for 40 dBB

i-8
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Audio oscilloscope

Operating modes Single or repetitive sweep
Frequency range DC to 500 kiHz
AC coupled 10 Hz to 500 kHz
Glitch catching >t us
Voltage ranges ! 2 mV/divto 20 Vidivin a 1, 2, B sequence
Voltage aceuracy +5% of full scale
Timebase 5 us/divio 10 s/divin a 1, 2, 5 sequence
Timebase accuré.oy As frequency standard
Trigger mode Auto trigger
Markers M1 and M2

Marker indication, level M
Marker indication, ime AM

Giraticule 10 horizontal by 8 vertical divisions
Can be magnified to fulf screen

Audio FFT analyzer

Span widths 50 Hz to 50 kHz in & 5, 10, 25 sequence
Abhove 40 kHz, signals are attenuated by 80 dB/octave

Graticule 10 horizontal by 8 vertical divisions
Can be magnified o full screen

Reference levei 10 mV to 20 V (top of graticule) ina 1, 2, 5 sequence

Level accuracy +0.3 dB at 100 Hz 1o 15 kiHz
Typically +1 dB at 40 Hz to 40 kHz,

Vertical scaling 10 dB/division

Dynamic range 60 dB3

Max hoid Hold maximum values on multi-sweep traces

Audio sweep DC to 20 kHz

Markers M1 and M2

Marker indication, level M1, M2, &M

Marker indication, M1, M2, AM

fraquency

Marker functions Peak find, ref freq to M1

Audio bar charts

Digplays AF voltage, SINAD, distortion and S/N

Vartical resclution 1% of fuli scale

Ranging ‘ Autoranging, range hoid or manual selection {Up or down).
1, 3, 10 sequence with hysterisis.

Audio filters ' 300 Hz low-pass:-

0.1 dB at <150 Hz relative to 100 Hz

+0.2 dB at 150 to 200 Hz relative to 100 Hz
300 Mz to 3.4 kHz band-pass:-

+0.4 dB at 450 Hz to 2.1 kiHz relative to 1 kHz
20 kHz low-pass:-

0.3 dB at <12 kHz relative to 1 kiz
Typically 0.9 dB at 15 kHz relative to 1 kHz
Typically ~3.0 dB at 20 kHz relative fo 1 kHz

CCITT pscphometric
C-MESS

{3} Audio or modulation filter passband errors not included.
{4} Refer to Environmental; User calibrations on page 1-16.

Audio monitor

Demaodutated signais and audio signals can be monitored on the internal
loudspeaker or through the accessory connecior or the BNC sockets on
the rear panal

46882-159J : -9




Multimeter

input terminals

Maximum input voltage

Volitmeter

Frequency range
Voitage range
Crest factor

_input impedance

Resclution
Accuracy (4)
Indication

Ammeter

Frequency range
Current range
Resolution
Acouracy
indication

Resistance meter

Resistance range

Resolution
Accuracy (4)
Continuity test
indication

Tnree 4 mm for Velt/ohm, current and common
375 V with respect to instrument chassis

Polarlzed DC or 40 Hz 10 1 Kkidz

0to300mV, 0103V, 0to 30V, and Gio 300V
3:1 maximurn ai range full scale

Nominally 6 MQ in paraifel with 100 pF

0.1% of FSD

3% of reading &1 mV +1 digit

4 digits and a barchart, with peak hold

Polarized DC or 40 Hz to 1 kHz
OQtctAandOto10 A

TmAat<l A,10mAat<10A

5% of reading 1 mA =1 digit

4 digits and & barchart, with peak hold

2101000, CGto 1 k2, O to 10 k), 0 tc 160 k2 and
Ot MO

10 at <1 k& or 3 digits

5% of reading 1 £ +1 digit
Continuous tone if reading <10 Q2
4 digits and a barchart

(4} Refer o Environmental; User calibrafions on page 1-186.

RF frequency meter

Range
Resolution
Indication
Accuracy
Acqguisition ime

Dynamic range with
automatic funing

Frequency range with
automatic tuning

Sensltivity with manual
tuning, off-air test mode

Offset frequency range

RF power meter
Broad-band

Fraquency range

Dynamic range with
automatic tuning

Power reading
Resolution
Indication

100 kiHz to 1 GHz

1 or 10 Hz selectable

Up to 10 digits .
As frequency standard 42 Hz + resolution
Nominally <1 s

As BF power meter (broad-band)

10 MHz to 999.9 Miiz

TNC BF socket- —100 dBrm, depending on the receiver bandwidth

11 MHz, dapending on the receiver bandwidth

100 kHz to 1 GHz

N-type RF socket:-
0 mW o 150 W

TNC RF socket:-
100 W o 0.5 W

True mean ;Jowe} inW
Better than 1%
3 diglts and a bar chart, with peak hold

- gy
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Accuracy (4} at 100 kHz
to 500 MHz

Accuracy {4) at 500 MHz
to 1 GMz

Accuracy (4) at 100 kHz
fo 1 GHz

Maximum continuous
rating

Intermittent rating

Sslective
Frequency range
IF bangdwidth

Dynamic range with
manuat tuning

Acoutacy {4}

Power reading
Resolution
Indication

N-type RF socket:-
+7.5% (0.3 B3} 100 mW to 50 W,
+10% {0.4 dB) . 20 mW io 150 W
TNC RF socket:-
£12% {0.5 dB) at 200 uW to B0 mW
N-type RF socket:-
$12% (0.5 dB) 20mWic 18 W
TNC RF socket:-
+18% (0.6 dB} 200 uW to 50 mW
N-type AF socket:-
+7% {0.3 dB), 0.1 W to 50 W {or ambient temperature
in the range 15 to 35°C
TNC AF socket~
£10% (0.4 dB), 1 mW to 50 mW for amblent temperaiure
in the range 15 to 35°C :
N-type RF socket- 50 W
TNC RF socket- 0.8 W, overjoad protectedio 10W
N-type RF socket:-
150 W for limited periods, typically 2 minutes at 20°C, typical off to on
ratio of 811
Overloag indicated by audible and visual warnings

100 kHz to 1 GHz

300 Hz to 30 kHz ina 1, 3, 10 sequence and
110 kHz, 280 kHz and 3 MHz

N-type RF socket:-
0 to +50 dBm {110 khkz IF bandwidin)

TNG RF sockel:-
80 to +20 dBm (110 kHz IF bandwicth)

N-type and TNC RF sockets:-
Typically +2.5 dB

Average in dBm

Batter than 0.1 dB

3 digits and a bar chart.

{4) Refer to Environmental; User calibrations on page 1-18.

Modulation analyzer

Dynamic range with
automatic wning

Sensitivity with manuat
tuning

Sensitivity with manual
tuning, off-air test mode

Receiver bandwidths

As RF power meter (broad-band)

N-type RF socket-

-30 dBm at 110 kiz bandwidth
TNC RF socket-

~-50 dBm at 110 kHz bandwigth

TNC RF socket:-
~101 48m {2 uV), {better than 10 dB SINAD in 30 kHz IF bandwidth
and CCITT weighted), demedulation accuracy maintained on signal
>80 dBm, 30 kHz

300 Mz to 30 kHz in 1, 3, 10 sequence, plus 110 kHz, 280 kHz and

3 MHz

46882-159J




Demodulation filters

Audio output
Switching speed
Demodulated ouiput

Squeich
Amplitude modulation
Frequency range

Moduilation frequency
range

AM depth range
Resolution
Indication

Accuracy {13 (3} () up o
85% peak AM

300 Hz low-pass:-

+0.1 dB at <150 Hz relative to 100 Hz
+0.2 dB at 150 to 200 Hz relative to 100 Hz

300 Hz to 3.4 kHz band-pass:-

+0.4 dB at 450 Hz to 2.1 kHz relative to 1 kHz
5 kHz Iow—péss:- '

0.3 dB af <3.0 kMz relative to 1 kHz
20 kHz low-pass:-

+0.3 dB at <12 kHz relative to 1 kHz
Typically —0.9 dB at 15 kMz relative to 1 kHz
Typically --3.0 dB at 20 kHz relative to 1 kHz

CCITT psophometric
C-MESS

To an intemal loudspeaker, demodulated output socket and accessory
cennecior for an external loudspeaker or headphones

Nominaily <1 ms channe! to channel up to 50 MHz apart, settiing to within
1 kHz of final frequency

Nominal output impedance <10 £, cutput voitage is range cependent 2V
peak at top of range)

A manual squelch control is provided with variable threshold

100 kHz 1o 1 GHz
20 Hz to 20 kHz

0 1o 99%
0.1% AM
3 digits and a bar charnt

8% of reading £1% AM at 250 Hz to 5§ kHz
Typically £5% of reading +1% AM at 50 Hz to 15 kHz

Demeodulation distortion (1) <1% at 1 kMz, CCITT weighted

Hesidual AM
Frequency moduiation
Frequency range

Moduiation frequency
range

Deviation range
Resolution

Indication
Accuracy {1) {3} (4}

<0.1% AM, CCITT weighted

1MHz 0 1 GHz
20 Hz to 20 kHz

Gio 100 kHz

10 Hz below 10 kHz deviation
100 Hz below 100 kHz deviation

3 digits and a bar chart

3% + resolution for modulation frequency of 1 kHz
+5% 1 resolution for modulation frequency of 100 Hz to 15 kHz

Demodulation distortion (1) <0.5% at t kMz, CCITT weighted

.~ Residual FM
F’has% modulation
Fraquency range

Modulation frequency
range

Deviation range
Deviatlon resolution
Indication
Accuracy (1). (3) (4)

Demodulation distortion

<25 Hz RMS, CCITT weighted

1MHz 101 GHg
250 Hz to & kMz

0 to 20 rad
0.01 rad
3 digits and & barchart

+5% + resolution, 2 to 20 rads
At low modutation leveis, the residual FM/AM may become significant
The audio and moguiation filter passband error is not inciuded

<0.5% at 1 kHz (CCITT weighted)
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885B Ogption
Frequency range
Demod distortion
Sideband selection

100 kHz to 1 GHz
As AM demodulation distortion
USB, LSE or CW

(1) At low medutation ievels, the residual AM/FM may become significant.
(3) Audio or moduiation filter passband errors not included,
{(4) HReferto Environmenial; User cafibrations on page 1-18.

HF spectrum analyzer
Freguency
Freguency range
Spans
Resolution bandwidth

Video bandwidth
Fitter shape

Level
Reference level
QOn-screen dynamic range
Vertical dB/div
Accuracy {(4)

General fealures
Sweep speeds
Modes
Graticule
Expanded mode
Markers
Marker indication, level

Marker indication,
frequency

Marker functions
Max hoid
Tracking generator
‘ Frequency range
Levet range
Offset tracking

100 kHz 1o 1 GHz, usable 30 kHz to 1.05 GHz
BOC Hz/divio 100 MHz/divina 1, 2, 5 sequence

300 Hz to 30 kMz ina 1, 3, 10 sequence, 110 kHz, 280 kHz and 3 MHz
{manual or awtomatically selected according to span}

Automatic selection 100 Hz, 1 kHz or 3 kHz
Nominalty 3 dB/60 dB, 1 : 11 (300 Hz to 30 kHz bandwidth)

-100 to +70 dBm {top of graticule)
80 dB

1,2,5 10 dB

Typically +2.5 dB

Optimum sweep speed selected according to span and bandwidth
Single/repeat sweep

10 horizontal by 8 vertical divisions

Occuples full sereen for high definition

M1 and M2

M1, M2 and M

M1, M2 and AM

Peak find, set ref freq to M1

Hold maximum values on multl-sweep traces
Availaple in RF test mode

100 kHz 10 1 GHz

—-135 dBm to +13 dBm

For mixer, IF, fundamental and 2nd harmonic analysis
{up/down x 2 and + 2)

(4) Hefer to Environmental; User calibrations on page 1-16.

Audio generators
) Erequency

Range (2) AF1,283
AF4

Setting

Indication
Resolution
Accuracy

Also, see under Internal modulation and audic sources (page 1-6}.

1 Hz to 20 kHz
1 Hz to 108 kiHz

Keyboard entry with increment and decrement keys and rotary variable
control

B digits
0.1 Hz .
As frequency standard

46882-1584




Level
Level range

Setling

indication
Hesolution
Accuracy

Qutput Impedance

Protection
Signal purity
Distortion (5)

Residual noise
DC offset

0.1 mVic5VRMS
(Maximum AF output is 7 V peak with all generators combined)

Keyboard entry with increment and decrement keys and rotary variable
controt

4 digits
o1mv

3% 1 digit, 250 Hz to § kHz
5% £1 digt, 10 Hz to 20 kHz
+10% +1 digit, 20 Hz to 75 kHz

Norminaly 5 0
Min jcad 100 Q

Maximum applied voltage 50 V

<0.5% at 1 kHz measured in a 30 kHz bandwidth
<1% from 20 Hz to 20 kMz measured in an 80 kHz bandwidth
Typilcaily 0.1% for lavels >100 mV

<50 uV RMS, CCITT weighted
<10 mV

{2} Either 3 modulation plus 3 audio generators up to 20 kHz ¢r 1 modutation or 1 audio generaior

to 100 kHz.

(5) Atlow audio levels, the residual noise may become significant.

Signailing encoder
Sequential tones

User-defined tones

CTCSS tones
BCS encoder
DTMF encoder
POCSAG

Signalling decoder
Seguential tones

User-defined tones

o

DCS decoder
DTMF decoder

Encodes up to 40 tones.

C€CIR, ZVEL, DZVEI, EEA, ElA and user-gdefined standards.
Any of the tones can be extended,

Continuous, burst and single step modes.

Up to three frequency plans can be defined and stored within the test set
for sequential tones.

Any of the standard tone frequency plans can be copied to user-defined
and modified.

Tonelength 10msto 1 s,

Extended tone length 100 ms to 10 6.

Standard tone frequencies can be selected from a menu.
Generation of digitally-coded squelch,
Generation of duak-tone multi-frequency tones,

Generation of POCSAG code CCIR no. 1 Ree. 584,
Bit rates 200 to 9600 bit/s

Decodes up {0 40 tones.
CCIR, ZVEl, DZVEI, EEA, EIA and user-defined standards.

Up to three frequency plans can be defined and stored within the test set
for sequential tones. :

Any of the standard tone frequency plans can be copied to user-defined
and modified.

Tone length 10 msto 1 s.

Extended toneyength 100 ms tc 10 s.

Decodes digitally-coded squelch.
Decodes DTMF tones, duration, frequencies, and twist,

46882-159J
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General features

’ Interfaces
- Keyboard and display Colour-coded keyboard with bright high-resolution CRT
GPIB Full control of all major instrument functions. Flexibility is further enhanced
: by Marcen! Instruments implementation of |[EEE 488.2.
- Capability Complies with the following sub-seis as defined In IEEE 488.1-1878

SH1, AH1, T6, TED, L4, LED, $R1, RL1, PPO, DC1, DT1 and E1

Serial interface EiA RS-232-C for instrument remote control.

S-way D-type connector,
- Provision is magie for a graphics screen dump.
Do A selection of printer drivers is included.
o Parallel interface 25-way D-iype cannector,
= Provision is made for a graphics screen dump.
o A selection of printer drivers is included.
o Accessory socket For the connecticn of various optional accessories. With suitable
c . adapters, compatible with most 20585 series accessories.
i Memory card PCMCIA 2 and JEIDA 4 standard.
i Facility for the storage of resulis and set-ups.

Video output Colour, compatible with most VGA manitors.
i 15-way sub-miniature D-fype connector,
= Freguency standard
_ Internal frequency standard
= Freguency 10 MHz
Eaa Temperature stability Better than 5 paris in 138, 510 85°C )
Ageing rate Better than 2 parts in 107 per year after 1 month continuous use
E Warm-up time <10 minutes to within 2 parts in 107 at 20°C
: External standard input
' Freguencies 1,2, 5and 10 MHz
v Level >2 V pk-pk
- Input-impedance Nominally 500 £
: Frequancy standard output
- Fraquency 10 MHz
o Leve Nominaily 2 V pk-pk loaded with 50 ©
Power requirements
e AC supply
= Vottage 8810 132 V and 188 to 264 V
L Frequency 45 {0 440 Hz )
- Power 135 W nominal, 260 W maximum for future options
N DC supply
Voltage 11032V

L Power 110 W nominal, 225 W maximum
i Eleclio-magnetic compatibiiity Cenforms to the requirements of EEC directive 89/336/EEC by complying

with standards EN 55011 Class B (RF Emissions).
iy . Conforms t:o international Standards CISPR 11.
R Safety Complies with IEC 348,
!

5
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Environmental
Rated range of use

Temperature 0to 50°C
Humidity Up to 95% relative humidity at 40°C
User calibrations User calibrations are provided to maintain high accuracy for any ambient

temperaiure (e.g. in ATE racks or in field measurements). Having allowed
the instrument to stabilize, running the four user calibrations optimizes the
performance at that temperature.

To run the calibrations, see the subsection Calibrations in Chapter 3.

A change In temperature of 5°C from the calibration temperature afiecis
the readings as given below. These figures are provided as a guide to
typical performance. Typical varlations for each 5°C change in temp:-

Power meter:-

1 ._f‘;'n 4 'Ei'f((d}t (il v (% ff (”‘_3; % ey % e Oy S"","'Ei"i b ET ((

Broad-band 2%
Selactive 0.5 dB
Spectrum analyzer:- '
Selective power ' 0.5 dB
Level 0.5dB
Audio analyzer and moduiation analyzer filters:-
Audio voltage 0.4%
Bemodulation depth and deviation 0.4%
Mulimeter:- £
Voltage 0.5% :
Current, ohms 0.5% I
Starage and transport T
Temperature ~40 1o +70°C o
Alfitude Up to 4570 m (pressurised freight at 27 kPa differential) :
Dimensions and weight oy
Exciuding handle, feet and S
covers Lo
Height 177 mm (6.9 in) Nl
width - 370 mm (14.5 in) P
Depth 540 mm (21.2 in) oo
Inctuding handie, feet and U
covers C"
Height 208 mm (7.9 in)
Witth 420 mm (16.5 in) A
Degth 800 mm (23.6 in) -
Weight <18 kg (<39.5 Ib)
o
»
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Accessories

Supplied

46882-159. Operating Manual

46882-160N Operating Manual Supplement for NMT (when NMT software is supplied)
46882-161L Operating Manual Supplement for AMPS (when AMPS software is suppiied)
46832-162J Operating Manual Supplement for TACS (when TACS software is supplied)
46882-163F Operating Manual Supplement for MPT1327 {when MPT software is supplied)
46882-164G Operating Manual Supplement for PMR {when FMR software is supplied)
46882-165V Operating Manual Supplement for GEM (whan GSM software is supplied)
43123-076Y ACG Power Supply Cable ’

46834-651G Multimeter Cable Kit

Optional

54311-153G DBC Power Supply Cable

54462-025T Battery Pack

54462-026P AC Charger for Battery Pack

43128-183U Cabie Assembly, GPIB

465884-560M Cabie Assembly, Paralisl to Printer Centronics socket

46884-6480G Cable Assembly, Serial to Printer 28-way D-type socket

46684-649V Cable Assembly, Serlai to PC 25-way D-lype socket

46884-650F Cabie Assembly, Serial to PC 9-way D-type socket

43130-586E Cabie Assembly, RF, 1 m, N-type plug and TNC plug

54311-085C Cable Assembly, RF, 1 m, N-type plugs

54311-0712 Adapter, TNG plug and BNC socket

54311-002P . Adapter, N-type plug and BNC socket

54421-001N Telescopic Antenna, BNC

A4B884-645L Accessory Socket Adapter (for 2955 accessories}

46834-646J Accessary Socket "Y' Adapter

54127-310K Rack Mounting Kit

37581-634N Front Dust Cover

54112-158V Hard Transit Case

54112-157G Soft Carrying Case

59000-189M Memory Card, 128 Kbyte - Biank

54431-023A 20 dB AF Attenuator (BNC)
- 54411-052M 600 O Interface Unit {Balanced o Unbalanced Converter and 20 dB Aitenuator)
5238%5*@0(}0 1 GHz Active Probe 2388

54441-612P Power Supply Unit for 2388
 46662-537 Soft Carrying Case for Battery Pack

46882-1884 1-17
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Chapter 2
INSTALLATION
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Ventilation

If the 2965 has a cover, this should be removed before the instrament is connecied to the power
supply. The instrument is air-cooled through vents with fan assistance. Air is drawn over the
heat-producing elements and is expelled by the fan through the rear panel grill.

Do not obstruct the air vents while the instrument is in use. Avoid standing the instrument on or
close to other eqaipment that is hot.

Carrying handle

The carrying handle may be used for tilting the instrument, or may be positioned above or below
the instrument for convenience. :

The carrying handle may be re-positioned by pressing the boss in the centre of both sides of the
handle and moving the handle. On releasing the boss on both sides while moving the handie, it
will lock in the next 30 degree position, '

To avoid injury, or damage to the instrument, only adjust the handle while the instrument is
stood on its rear panel feet., '

46882-158J ' 2-1



Power requirements

Power cords

T A

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

R

North America. Harmonised

Line {Live) Black Brown
Neuiral White Blue
Ground (Earth} Green Green/Yeliow

‘When the instrument has to be plugged into a Class IT (ungrounded) 2-terminal socket cutlet, the
cabie should either be fitted with a 3-pin Class I plug and used in conjunction with an adapter
incorporating a ground wire, or be fitted with a Class II plug with an integral ground wire. The
ground wire must be securely fastened to ground. Grounding one terminal on a 2-terminal socket
will not provide adequate protection.

DC power supply

L -
A Cable Assembly (Part no. 54311-153(G) is available as an optional accessory. It is fitted at one {i
end with a 3-way D-type socket which mates with the DC INPUT plug at the rear of the "
instrument. The socket is gold plated to reduce the voltage drop. The connections are as

follows:-
Upper contact Positive
Middle contact Ground
Lower contact - Negative
GPIB port e

This has a GPIB standérd socket which is mounted on the rear panel. See Fig. 2-1.

12 1
24 13

cussd C;
Fig, 2-1 GPIB socket contacts {as seen facing panel) e
The functions of the socket contacts are as follows:- .C;
Contact Funetion Contact Function ‘_:
1 Data /0 1 13 Data I/O 5 o
a2 Data /G 2 14 Data VO 6 Do
3 Data 1/0 3 15 Data /O 7 cr
4 Data /O 4 16 Data /08 S
5 EO 17 REN ll
& DAV 18 Pair with 6 .
7 NRFD ’ 19 Pair with 7 [
8 NDAC 20 Pair with 8 e
g FC 21 Pair with @ o
10 SRQ 22 Pair witht 10 Lo
1 ATN 23 Pair with 11 LT
12 Ground shield 24 Logic ground E:
.l—"
2-2 46882-159J L
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For connection to other equipment having a 24-way [EEE 488.1 socket, there is a GPIB Cable
Assembly (Part no. 43129-1891)), which is available as an optional accessory,

The cable assemblies have male-female connectors at.both ends. This allows several connectors
to be stacked on top of one another and secured by lockscrews.

Stacked connectors

Do not assemble too large 2 stack of connectors. This could cause damage.

When stacking connectors to make multiple connections, ensure that excessive strain is not
placed on the GPIB socket. Damage can be cansed to it regulting in intermittent or faulty
connections.

INSTRUMENT D 3 IEEE LEADS

el T sapasvesiy

EQUIPMENT
WITH 1EEE
CONNECTOR

{(EEE
CONNECTOR)

INSTRUMENT EQUIPMENT
IEEE WITH IEC
CONNECTOR) CONNECTOR

Gig22

Fig. 2-2 GPIB interconnections

Parallel port
This has a 25-way D-type socket which is mounted on the rear panél. See Fig. 2-3.

13 1
% v e o0 e e e |
(ono.-nanoa.-]
coest
25 4

Fig. 2-3 Parallel port socket contacts (as seen facing panel)

The functions of the socket contacts are as follows:-

Contact Function Contact Function
1 Sirobe 10 ACK

2 Pata 0 1 BUSY

3 Data 1 12 PE

4 Data 2 13 5LCT

5 Data 3 14 AUTOFD
6 Data 4 15 ERROR
7 Data § 18 INIT

8 Paia b 17 SLCTIN
9 Data 7 181025 Ground

48882-159. : 2-3




Serial port

The serial port is an RS232 data terminal equipment (DTE) with a 9-way D-type plug mounted
on the rear panel. See Fig. 2.4,

Fig. 2-4 Serial port plug contacts (as seen facing panel)

The functions of the plug contacts are as follows:-

Contact Function Contact Function
1 BCch 8 DSR

2 Rx data in 7 RTS

3 Tx data cut 8 cTs

4 DTH *} Rl

5 Ground

Functions DTR on contact 4 and RTS on contact 7 are held at logic 1.

The use of a NULL MODEM cable assembly and software handshaking is recommended. Hard
handshaking is not implemented.

Lt e s h e
2965 PC 2965 PC
9-WAY B-WAY 9-WAY 25-way
86 @ sa 6 D sc

axo (2) (2) mxo RXD
T (3) {(3) T TXO

pTR {4 )— OF OTR DTR
oco (1) {1} nco DeD % DCD
psk (g} | (&) psh DSR DSR
ATs (7) {(7) rTs ATS RTS
crs (8) {(8) crs cr$ :><: cT3

SRR

G1g74
Fig. 2-5 Null modem connections
External monitor port
This has a 15-way D-type socket which is mounted on the rear panel. See Fig. 2-6.
Fig. 2-6 External monitor socket contacts (as seen fdcing panel}
2-4 46882-159J
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The functions of the socket contacts are as follows:-

Contact Fungtion Contact Function

1 Video red 3 NC

2 Video green 10 NG

3 Video blue i No connection
4 No connection 12 No connection
5 Groundd (Red) 13 HSYNG

6 Groung (Green) 14 VSYNC

7 Ground (Blue} 15 No connection

Accessory port

This has a 25-way D-type plug which is mounted on the rear panel. See Fig. 2-7.

\

Fig 2.7 A.ccessory port plug contacts {(as seen facing panel)

1

13

RN B
8 20 ¢ 62N 0O R B
cores

14

25

The table below is incladed for information only. No inference is made as to the uses to which

this connector can be used for connecting any equipment other than approved devices

manufactured by Marconi Instruments. The functions of the plug contacts are as shown below.

Pin Nbr

Function

Hemarks

We~ Ok WO -

S
B3 w& O

— k-
[

—-
o~ »

Ny B
= 0w

R
oS )

N
[+

No connection
No connection

+12V

Ground (Logic)

Acc-SDA
Status 2
Logic 3
togic1
Speaker

N¢ connection

Ground (REV PWR}
Ground (FWD PWR)

No connection
No connaction
No connection

~iaV
Ace SCL
Status 3

Status 1
Logic2
iogicG

Ground (SPKR)

REV PWR
FWD PWR

No connection

For future expansion. Do not use.
For future expansion, Do not use.

100 mA max.

Use with power accessary lines.
IC data.

Used by 2955 accessories.

Sees Note 1 below.

See Note 1 below.
Maximum load 8 Q.

Used by directional power head.
Used by directional power head.

For future expansion. Do not use.
For future expansion. Do not use.
For future expansion. Do not use.

100 mA max.
12G clock,
Used by 2955 accessories,

Usad by 2955 accessories,
See Note 1 below.
See Note 1 below.

Speaksr ground.
Used by directional power head.
Used by directional power head,

For future expansion. Do not use.

Note 1

Programmable in SYSTEMS mode.
Open drain drive pulled up to +8 V with 4K7 £2. Max sink cumrent, 10 mAfor Vg =1V,

46882-159J
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Memory cards

Insert the Memory Card (Part no. 59000-189M) in the slot and push it in to engage the connector.
Format each new Memory Card. For card set-up, see under Japuts and outputs in Chapter 3.

For operational information, see under Store and recall Jaciliry in Chapter 3.

Rack mounting

Introduction

R e I T L e

The 2965 can be mounted in a 19-inch rack using the Rack Mounting Kit (Part no. 54127-310K),
which is available as an optional accessory. The bracket height is 4U, 176 mom (7 in).

AT ey

Kit contents
The Rack Mounting Kit consists of the following paris:-
(a) Side bracket assembly, right-hand (with switch) (1).
(b) Side bracket assembly, left-hand (no switch) (1.
(c) Slide assemblies (2) with short rear brackets (2) and long rear brackets (2},
(d) Screws, pan-head M4 x 10 (10).
(e) N, cage, M6 (12).
(D) Screws, cheese-head M5 x 16 (8).
{g) Tapped strip (4). :
(h) Cup washer, M6 (4), ‘ e
{3} Screws, pan-head M6 x 16 (4).

FUL AT AT

Procedure
Assemble the Rack Mounting Kit as follows:-

(1) If it is necessary to reduce the height of the 2965, detach its four feet by removing their
attachment screws.

(2) Prise off the handle caps. Remove the handle attachment screws. Detach the handle and
retain it for future use.

(3} Offer up each side bracket assembly to the 2965 so that the bracket holes line up with the
handle hole and the rear hole. Insert two of the M4 x 10 screws.

(4) Withdraw the inner slides from the slide assemblies. Offer up each inner slide to the side
bracket so that it touches the front of the bracket, the three holes in each Hne up and the
spring latch is at the outside and to the rear. Insert three of the M4 x 10 screws,

(5) On the front and rear of the rack, fit two cage nuts in adjacent holes at the positions of the
two side rails. On the front of the rack, fit two cage nuts 45.5 mm (1.75 in) below and above
these pairs of nuts.

ﬁ r l:ri"1 fl “-E"%i.ﬁ !<H rn .i""¥ EHARTET

(6) At the front and rear of the rack, using the appropriate bracket at the rear according to the

depth, attach the slide outer rails by means of the M5 X 16 screws through the cage nuts into
the tapped strips.

{7} Pull out the middle extenders of the slides. Lift the 2963 into the rack so that the inner slides
g0 into the middle extenders. Press in the spring latches and push the 2965 all the way in.

(8) Insert the four M6 cup washers and the four M6 x 16 screws in the holes to fix the side
brackets to the rack. -

(9) Use the AC cables and the AC switch on the right-hand side bracket. Insert the IEC outlet
socket into the equipment's AC inlet plug. See under Power cords on page 2-2.

e P e T s

2-6 ' 46882-158J




11 e

i

LY0T NALNW 1501 O

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

The recommended inspection and tests fail into three categories and should be carried out in the
following sequence:-

1. Visual inspection
2. Earth bonding tests
3. Insulation resistance test

1. Visual inspection

A visual inspection should be carried out on a periodic basis. This interval is dependent on the
operating environment, maintenance and use, and should be assessed in accordance with
guidelines issued by the Health and Safety Executive (HSE). As a guide, this 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 rogted).

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 (f fitted).

Check the presence and condition of all wamning labels and markings and supplied safety
information.

Check the wiring in re-wireable plugs and appliance connectors.

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

2. Earth bonding tests

Earth bonding tests should be carried out using a 25 A (12 V maximum open circuit voltage) DC
source. Tests should be limited to a maximum duration of 5 seconds and have a pass limit of

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 wili result in damage to the equipment.
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3. Insulation resistance test

A 500 V DC test should be applied between the protective earth connection and combined live
and neutral supply connections with the equipment supply switch in the ‘ON’ position. It is
advisable to make the live/neuntral link on the appliance tester or its connector to avoid the
possibility of returmning the instrzment to the user with the live 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 reinforeed insulation in their construction and hence a
minimum pass limit of 7 M£2 should be achicved during this test.

Ve Preed e d

Where a PC power adapter is provided with the instrument, the adapter must pass the 7 M£) test -
limit. '

We do not recommend dielectric flash testing during rowtine safety tests. Most portable appliance
testers use AC for the dielectric strength test which can cause damage to the supply input filter
capacifors.

Rectification

1t is recommended that the results of the above tests are recorded and checked during each repeat
test. Significant differences between the previous readings and the measured values should be
investigated. '

If any failure is detected during the above visual inspection 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 ouf such repairs,

cr e Y veor 0% oot 1Y

[y

e

Safety critical components should only be replaced with equivalent parts, using techniques and
procedures recommended by Marconi Instruments Ltd.

The above information is provided for guidance only. Marcon: 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 fo amend the
above information in the course of continuing its commitment to product safety.
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introduction

With the exception of the section User options (page 3-138), this chapter refers to an instrument
with factory preset setiings, prior to any customisation.

Operating the instrument

Key groups

‘The 2965 operation is controiled by six groups of keys:

(1

2}

3

)

&)

(6)

Mode keys. These keys permit the selection of the type of testing or operation, and enable
appropriate adjustment/selection of test values (e.g. frequency, signal level, etc.).

Function keys. These keys are the means of selecting the set-up functions appropriate to the
mode that has been selected, together with miscellaneous functions. In Rx TEST mode, for
example, pressing the [RF GEN] key followed by the [FREQ! key allows the RF generator
frequency to be set using the DATA keys.

Data keys. These keys permit the setting of values and units appropriate to the mode and
function key previously pressed.

Soft keys. These keys around the display are used for operations associated with the display
itself. A label for each key in use is shown on the display next to the key. Some soft keys
change the display, some provide control of a display feature, and some permit selection
from a list of options which are successively displayed as the soft key is successively
pressed.

Input/output keys. These are the [RF SELECT] and the two [AC DC] keys. The
[RF SELECT] key permits the TNC and N type RF sockets to be selected for input or output

function. The two [AC DC] keys select the type of coupling associated with the EXT MOD
INPUT and AF INPUT BNC sockets,

[INC] keys. These permit frequencies and levels to be incremented by amounts previously
set up according to the mode, function and display currently in use.

In addition to the keys provided for instrument control, there are three groups of rotary controls:

1
2)

3

VARIABLE control. This permits frequencies, levels etc. to be set or adjusted.

YOLUME and SQUELCH controls. These permit the volume and squelch level of the
internal speaker to be adjusted. The squelch control also affects some displays in permitting
a signal threshold to be adjusted.

INTENSITY and SCOPE POSITION controls. These controls permit adjustment of display
brightness and vertical position respectively. :

Soft key operation and display

Soft keys operate in one of three different ways:-

(1

2

3

ON off toggle. Pressing the soft key once switches the soft key’s function on, pressing it
again switches the soft key’s function off. The soft key’s legend indicates the current state
of the soft key’s function. Examples are the Tx TEST mode’s [7Tx fune ON off], and
[gen I on OFF]. '

Select from list. Successively pressing the soft key cycles and selects through a list of
options. An example is the Tx TEST mode’s [mod type] soft key, where selection is
indicated by the display showing AM DEPTH, ®M DEVN and FM DEVN. A select from
list soft key may introduce additional soft keys to support its function; for example, the Tx
TEST mode’s [hold ranges] and [auto range] soft keys.

Select display. These soft keys are in groups of mutually exclusive keys. On selection of
each of these grouped soft keys, the others are reset. After selection, a second key press
provides an alternative type of information presentation. These keys are labelled on the
display with the function/display that will be selected on the next key-press. Examples are
the Tx TEST mode’s [spec ana}, [mod ana] and [scope] keys. -

3-4
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Modes and

displays

This is a summary of the principal features and advantages of each of the many modes and
displays that are provided.

Tx TEST mode

In normal transmitter tests, the transmitter is connected directly to one of the RF input
connectors.

In the off-air transmitter tests, the transmitter is connected to its antenna. On the 29635, an
antenna is fitted to one of the RF input connectors.

Normal

Off-air

See Fig. 3-1 on page 3-6. In this mode, the 2965 functions as a receiver which measures the
following:-

(a) A transmnitter’s frequency (or frequency offset) and power.
(b) The modulation type, frequency, deviation or depth and distortion and/or noise.

The 2965 antomatically tunes to the transmitter’s frequency. Alternatively, the transmitter can be
tuned for minimum or zero offset by manually tuning the 2965. The manually-entered
transmitter frequency can be increased or decreased by a previously entered increment.

The 2965 also provides an AF signal for modulating the transmitter.  You can select any or all of
the three AF generators. Alternatively, the wide range (1 Hz to 100 kHz) generator can be used
(see User options; 100 kHz audio or modulation generator on page 3-138). Each frequency and
level is set independently and each generator can be enabled or disabled. The audio frequencies
and levels can be increased or decreased by previously entered increments.

The three AF generators can be configured with the three modulation generators to provide a
single LF source with a range of 1 Hz to 100 kIz. This single source can be used as a
modulation generator or as a wide range L.F generator.

There are seven different stages of display as follows:-
(a) Primary with bar charts

{by Primary with oscilloscope

(c) Primary with spectrum analyzer

{d) Primary with moduliation analyzer

(e) Expanded osciiloscopé '

(f) Expanded spectrum analyzer

(g Expanded modulation analyzer

The 2965 functions as a receiver which measures the following:-
{a) A transmitter’s frequency offset and the power that is induced in the antenna
(b} The modulation type, frequency, deviation or depth and distortion and/or noise

The 2965 is manualiy tuned to the transmitter’s frequency. The transmitter can be tuned for
minimum or zero offset. The manually-entered transmitter frequency can be increased or
decreased by a previously-entered increment.

The 2965 provides an AF signal as for normal tests.

There are seven different stages of display as for normal tests.

46882-158J




OFF AIR

SEETHIE CRBNAMLLEY TEa )

BAR CHARTS

[T
Tl
DEFST . the
B A0U 1HLE |k

Loy Ot
LEMEL: 188 .0nU

LR
-30 | e
10

P4Y GuBUR IR

PO . GRS eE

iannt JON 59T fesut FON nrr sigwat § Ok 67T

EHENEMAE LN 1k

TEOBWL o ZRAK i

DASIR 2.un aE, puw fuLy
FILTER. 6.7-4 dibs B3 FROnEUN

[ ‘ " bun
INT. ) puic

- L
bute SRR T m To TiEd

PRESS
off-air

nax divld,

[ nax Boid
“rentyvhi o AFF]

1w 9say/ ]
CUTE Tusen

[t

b ORAKHr BFY

1 0BGk
[EERT)

.

'i

nHe  POUEY m
tF FU - H
7 1%
o FITFR: N7, surr
. ]
NE ‘
LUk Brgan E
J 3 | %
| | OEm
o i
£
Lo bald “nax ha;n :
e e

!

o~

H
PRESS scope

v

SCOPE

PRESS spec ana

'

SPECTRUM ANALYZER

5

PRESS mod ana

|

MODULATION ANALYZER

TG TR TFET

T ?nr_e D 1M9.9999BIMM:  POWER : -2 bdfe TR
: M

n r th: JE (TR TN

Hod NBD FPFO 1. 08Ckiz BISIH - 9,9 o
(IR noosUN . DN FERK  FIUiEW. 0.3-5 dablc §

BISEE a1 FReo o b 0QuouMy e
freie LEHEL . TUY L el NI

TR T TIERTIERY
TIE 909001z DRUEE 5 -2, SaGe

i fr FREQ :
| ori BFE] I

oSt g T
nen FRén

i
m.-.-auu AFL FREG + 1 .40UONH: THC:
| LEUEL. o0 el ING.
.o :
a1 din
f 7 o

Lo
f a7 7 ;
TGRS L
“48.C ¥ H i +
e P NI

' A,L!;;' At

tAB0TLH; ISTH . oBoge
FH DEUN . BTN FILTER: 033, 4k, ]
H

L IPfMEHIITER Ty
11 e S PN P e g
3 e i

_ H
_ BH ‘m
OFFST: Bify I o
W arg s 9. Drus ;R 3
o nruN o DBRNPEE) Pree rurees 03 5. sk |IEOR
Baid

D s
(ll: F | F

P
QEEPOIWS E 4 bsbly . 1. nougaM, INE: ] )
oo | FEUE I Ol THE :  sicac
*.800 T R T H
o - 3 : Ieis.
X : R i

H finkh
BATTECE HEF PRI 5. dunuHe

PG ERTIMTIINE TR ENE T Rk

PRESS expand on OFF

EXPANDED

PRESS expand on OFF

L 7
EXPANDED

'PRESS expand on OFF

v
EXPANDED

L
Ea

I TRINEFLL TTER TES 1 Shore H ERAMSME R LBEL kel igun mwl v } T TMHRSHII LR ThE 0D, FRALYEES
+4 P R T T HL! bzl 4, iMidEa e BRELY WLLEORLY B, B L[U!l k3 dLDx!f A 1 EOkny "o E|Hh‘
E ktrz . R SR Y TP TER 01V 1Al f!‘r( iz «Opax !l«?z i PER NIV HRdy ELERE: Gt 1. Sikdz 13.21ef
H ! o it = % o
. J 5
B 3 i
= Uk
dEn
LR aa— i
i : " " N
ihosd
! f \f A
- !
- i I
oracker: Jrocarsiil !
i : \’

w
o

Demodulation measurements

Fig. 3-1 TRANSMITTER TEST displays

Demodulation measurements can be shown as either peak or RMS values. Switching from one to
the other is done via the SET-UP memy; see page 3-129 for further information. The
measurement type is displayed next to the value. The default is peak. Note that the RMS
measurements are made with a different hardware configuration, not simply calculated from the

peak levels,

3-6
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Rx TEST mode
See Fig. 3-2.

In this mode, the 2965 functions as a transmitter which provides a modulated signal to a receiver.
There are three modulation generators and the option of using an external generator. Each
frequency and level is set independently and each generator can be enabled or disabled. The RF
frequency and ievel and modulation frequencies and deviations or depths can be increased or
decreased by previously entered increments.

The 2965 also measures the level, frequency and distortion and/or noise of the AF signal that has
been demodulated by the receiver.

There are five different stages of display as follows:-

(@
by
©
(d)
(&)

Primary with bar charts.
Primary with oscilloscope.,
Primary with audio analyzer.
Expanded oscilloscope.
Expanded audio analyzer,

[ RECETWER TEST

S HE R 156 6000000tz INT
f 0 7T LEEL: ~#B_Bilin IND
IR Hoh ¢ FRSD : 1. 5000KHE INe
rih

DEUN : 2.580kHz INE

ETHE  of LEuEt: 166.5ny EREG: 1. 000TxHz
M OYSIN: 5% FILTER: BREN
AF LEUEL DISTN
| T 5
H 200 |
EER
o TFF|

totd S
Fanek

AUDIO

- SCOPE BAR CHARTS ANALYZER

N FELETUER YEST B { — FECERUERT ¥ i
FEH PREQ . TR0 G0OAGOMNE  SRL . - m GEN FREQ : 150, 004008HH.  IML H
LEVEL: ~@0.04En I B EEVEL: B0, Odfn N i
3
MUWEME moD 1 fREG ;1L A0CHKH: INE LEMF0s 1 FRED 1 GT0BEHE NE: i it |
vod DEUN 1 £, S00%Hr INE: .m:'ss' PRESS ?HESS od DLUN [ 2. 500kH: INE: _pane
i aF LEUEL: 150, 0n FRED: 1. 0000wk Scope audio ana W AF LEVEL: 1S&. Ony FREQ: 1. 0000tz ‘ o
OISTH: 0.tz FILTER: [ TH e BISTR: 03 FYLTER: {RBAKN i ooac
! T : HEE N 0
% — e 2.8 nt
| Y ¥ 3 0.8
gy S / 5 o
o TFE
o 100 7 - i85
| T
Wi Ly ; vy s \\/ oy L
R R | =i~ f
{aE] ] i
s
I oo m{grr FRFD: 5 ARHe
[on EEF I« ref tuenl Ca R R
expand on OFF expand an OFF

EXPANDED EXPANDED

i FECETUER TEST SLOBE

RETCEIMER TIST RUDTH ANALYIER

100 Art 500 Gus (REE 1rUFE ;20 Ml 1 Bemat BE: 54,8130
fntiidiu &M IRdnY {ORGR O I04R At 1. GhdHHz £n: ke, 3a0 53 TS [

g

P
=

ook |
s Feod ¥
ity

N
05 d i

e

¢AYD: §, 000Kz
v el Legel. a et

[oreemi B
(iR Fhiizddi . el

BR724

Fig. 3-2 RECEIVER TEST displays
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DUPLEX TEST mode
See Fig. 3-3.

In this mode, the 29635 functions simultaneously as a transmitter (to test a receiver as shown on
the left side of the display) and as a receiver (to test a transmitter as shown on the right side of the
display). Functioning is the same as in the Tx TEST and Rx TEST tnodes.

There are thirteen different stages of display as follows:-
(a) Primary display with bar charts.

(b) Seven DUPLEX TEST (Tx) displays. These are the same as the primary and expanded
displays in the Tx TEST mode,

(c) Five DUPLEX TEST (Rx) displays. These are the same as the primary and expanded
displays in the Rx TEST mode.

H
duplex test (Tx)

o
S DUPLER TEST
GEN FREQ : 150.000000MHz Tx FREQ : 149.999981MHz
LEVEL : ~40.0dBn : POUER : ENEER IR
MOD 1 FREQ: 1.0000kHz MOD FREQ : 999.9Hz
DEUN : 2.500kHz FM DEUN : 2.82kHz PEAK
AF FREQ : 1.9000kHz FILTER: 0.3-3.4kHz
LEVEL : 600mk
DISTN : 0.2%2 AF1 FRED : 1.0000kHz
FILTER: 0.3-3.4kHz LEVEL : 100.0mY
AF LEVEL Rx DISTN POLIER FM DEUN
| S—
1 v t | ow 10 L dBm 10 kHz
O o7T] .
i
.
2.82 LJ 2.72
90
H H

AS RECEIVER TEST AS TRANSMITTER TEST
See Fig. 3-2 (Without OFF AIR)
See Fig. 3-1

Fig. 3-3 DUPLEX TEST displays
TONES mode
In this mode, the 2965 receives or sends signalling codes as follows:-
(a) Sequential tones, CCIR, ZVEI], DZVEI, EIA, FEA and user-defined standards.
(v)  DTMF (dual-tone multi-frequency) tones.
(c) DCS (digitally-coded squelch) signals.

46882-159.
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(d) POCSAG radio pager signals.
(e} CTCSS tones.

To test a transmitter, the 2965 functions as a receiver by demodulating the transmitter’s RF
output signal and then decoding it. The decoded message is shown on the display.

To test a receiver, the 2965 functions as a signal generator which generates an encoded RF signal.

SYSTEMS mode

In this mode, the 2965 functions as a base station for testing cellular or trunked portable
transceivers. The following systeins options are available:-

(@) NMT-450/900
(b) MULTI-AMPS
(¢) MULTLTACS

(d) MPT 1327
(¢) PMR
(f) GSM

The operating instructions for each of these gystems options is contained in the appropriate

operating supplement. These are supplied with instruments fitted with cellular or trunking

system options. They are also supplied when the appropriate software is installed following
supply of the iest set.

The MI part numbers of these manuals will be found in About this manual at the front of this
manual.

RF TEST mode

This mode displays a soft key selected menu providing:
(1) RF input/output test.
(2) S5B test.

RF inpui/output test

This mode is for testing a unit such as a repeater without having ¢xtrancous details on the
display. It is the same as the DUPLEX TEST mode except as follows:-

{a) The AF settings and measurements are not included in the displays.

{b) The RF frequency and level, and modulation frequencies and deviations or depths, can be
increased or decreased by previously entered increments.

SSB test

This optional mode is for testing Single Sideband (SSB) radios. The 2965 is configured as a
transmitter or recetver. In the SSB transmitter test mode, the transmitter is connected directly to
one of the RY input connectors. In this mode, the 2965 functions as a recciver which measures
the following:-

{a) A transmitter’s frequency {or frequency offset) and power.
{by The modulation frequency and distortion.

The 2965 automatically tunes to the transmitter’s frequency. Alternatively, the transmitter can be
tuned for minimum or zero offset by manually tuning the 2965, The manually-entered
transmitter frequency can be increased or decreased by a previously entered increment.

Two AF generators have independent frequency and level settings and are provided to modulate
the transmitter.

46882-158J




There are eight different stages of display, as follows:-
{a) Primary with bar charts.

(b) Primary with suppression analyzer.

{c)  Primary with spectrum analyzer.

(d) Primary with sideband analyzer.

(e} Primary with carrier wave analyzer.

{fy  Expanded spectrum analyzer.

{g) Expanded sideband analyzer.

(h) Expanded carrier wave analyzer.

i

TR T e R

In the SSB receiver mode, the 2965 functions as & transmitter which provides a modulated signal
to the radio receiver. The 2965 also measures the level, frequency and distortion of the AF signal
that has been dernodulated by the receiver.

There are five diffcrent stages of display, as follows:-
(a) Primary with bar charts.

(b) Primary with oscilloscope.

{¢) Primary with audio analyzer.

(d) Expanded oscilloscope.

(e) Expanded audio analyzer.

AF TEST mode

This mode displays 2 soft key selected menu providing:
(1} Audio input/output test.

(2y A full function multimeter.

Audio input/output test

T O T o (P R o A o L B R A o

This mode is for testing an item of audio equipment (e.g. an amplifier or filter).

‘The 2965 provides an AF signal to the unit. You can select any or all of the three AF generators.

i Movred ek e

B

Alternatively, the wide range (I Hz to 100 kHz) generator can be used (see User options; 100 kHz
audio or modulation generator on page 3-138). Each frequency and level is set independently
and each generator can be enabled or disabled. The audio frequencies and levels can be increased
of decreased by previously entered increments. The three AF generators can be configured with
the three modulation generators to provide a single LF source with a range of 1 Hz to 100 kiiz.
The 2965 measures the level, frequency and distortion and/or noise of the AF signal that is fed
from the unit,
Full function multimeter
This mode is for measuring AC and DC volts and amps, resistance, and continuity, -
WARNING | o
- X=y
Do not connect voltages in excess of 350 V AC or DC, or attempt to measure currents in excess of 10 A. Lo
&
.
£
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Controls and connectors
Front panel

See Fig. 3-4 on page 3-12. The numerical references are used throughout this chapter.

CRT screen and soft keys

(1) Screen. The display shows the functions of the soft keys, instrument settings, measurement
results, measurement bar charts and an oscilloscope or analyzer graticule and trace as
appropriate for the selected method of operation.

(2y Softkeys. These are the blank keys at each side and at the bottorn of the screen. Their

functions are shown as appropriate on the screen. The current selection is shown in inverse
video.

Toggle action soft keys. In many cases, soft keys are used to toggle between ON and OFF
states. For example, when the RF generator is switched ON, the associated soft key is
shown as [RF gen ON off], where ON is highlighted. When the key is pressed, the RF
generator is switched OFF, and the soft key changes to [RF gen on OFF], where OFF is
highlighted.

Screen saver

The 2965 has a screen saver feature to prevent burn-in on the CRT. This can happen when the
instriment is left on for long periods of time, with an unchanging display..

The screen saver display replaces the current display after a preset time during which the front
panel controls have not been used and no remote control addressing has taken place.

You have control over the screen saver display pattern, the delay time and whether it is enabled
or not. The screen saver has two alternative digplays, one called Bouncing Balls, the other
Polygons. '

These options are controtled from the SET-UP: SCREEN SAVER menu. Access to this menu is
via the key sequence {HELP SET-UP|, [SET-UP], [MISC], [screen saver]. The soft keys on the
left of the screen and their actions are:-

[saver delay] Repeated presses set the delay before the screen saver is initiated. The
available delays are from 10 minutes to 60 minutes at 10 minute intervals. The disable
option is also inciuded in the choices.

{screen saver] Toggles between the two display patterns.

[saver test] To test the operation of the screen saver. Pressing this key will start the screen
saver without waiting for the time delay to elapse.

While the screen saver is running, all measurements and tests are suspended. The screen saver is
cancelled by pressing any front panel key, rotating the variable control, removing or inserting a
memory card, or by the test set being addressed by the remote controller.

A key press which cancels the screen saver is not decoded as an action but all keys become active
on their specified functions thereafter. '

MODE keys (biue legends)

(3}

(4)

[Tx TEST] key. To select the Tx TEST mode. The first time that this key is used after
switching on, the top level TRANSMITTER TEST display appears, After OFF-AIR and/or
expanded displays have been selected, the last one re-appears when this key is used again.
‘When one of these has appeared, the top level TRANSMITTER TEST display appears when
this key is pressed a second time.

[Rx TEST] key. To select the Rx TEST mode. The first time that this key is used after
switching on, the top level RECEIVER TEST display appears. After expanded displays
have been sclected, the last one re-appears when this key is used again. When one of these
has appeared, the top level RECEIVER TEST display appears when this key is pressed a
second time, -
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(3

(6)

(7
(8)

[DUPLEX TEST] key. To select the DUPLEX TEST mode. The first time that this key is
used after switching on, the top level DUPLEX TEST display appears. After expanded
displays have been selected, the last one re-appears when this key is used again. When one
of these has appeared, the top level DUPLEX THST display appears when this key is
pressed a second time.

[TONES] key. To select signalling codes testing. The first time that this key is used after
switching on, a SEQUENTIAL TONES DECODE or GENERATE display appears,
depending on the previous mode. After other displays have been selected, the last one
re-appears when this key is used again.

[SYSTEMS] key. To select system testing on a cellular or trunked mobile radio.

[RF TEST] key. To select the RF TEST mode. The first time that this key is used after
switching on, the top level RF INPUT/QUTPUT TEST display appears. After expanded
displays have been selected, the last one re-appears when this key is used again. When one
of these has appeared, the top level RF INPUT/OUTPUT TEST display appears when this
key is pressed a second time.
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Fig. 3-4 Front panel

[AF TEST] key. To select the AF TEST mode. The first time that this key is used after
switching on, the top level AUDIO INPUT/OUTPUT TEST display appears. After
expanded displays have been selected, the last one re-appears when this key is used again.
When one of these has appeared, the top level AUDIO INPUT/OUTPUT TEST display
appears when this key is pressed a second time.

[HELP SET-UP] key. To select the HELP AND SET-UP menu for access to pages of help
information or to the SET-UP menu. :
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FUNCTION keys (green legends)

(11) [Fx] (or [REF]) key. To select the transmitter for manual entering of its frequency by using
the DATA keys (24) and (26). Also, to set the transmitter frequency which is used as the
REF FREQ in the spectrum analyzer displays. When this key is used, Tx and FREQ appear
on the display in inverse video.

(12} [RF GEN] {or [Rx]) key. To select the internal RF generator prior to using the [FREQ] key
(16} and/or [LEVEL]} key (17). When this kev is used, GEN appears on the display in
inverse video.

{13) [Rx=Tx FREQ] key. To tune the RF generator to the frequency of the transmitter which is
connected to the RF N-type socket (35) or the RF TNC socket (36). Therefore, the receiver
section of a transceiver can be tested without having to enter the frequency. For use only in
the Tx TEST, DUPLEX TEST and RF INPUT/OUTPUT TEST modes with the transmitter
on and automatic tuning in operation.

{14y IMOD GEN] key. To select one of the three internal modulation generators (or the wide
range modulation generator), prior to using the [FREQ] key (16) and/or [DEVN DEPTH]
key (19). When this key is used, MOD appears on the display in inverse video.

{15) {AF GEN]key. To select one of the three internal AF generators (or the wide range AF
generator), prior to using the [FREQ] key (16) and/or {LEVEL] key (17). When this key is
used, AF appears on the display in inverse video.

FUNCTION keys (brown legends)

(16) [FREQ] key. To precede the entry of a frequency on the DATA keys (24). After the
numerical entry, a unit key (26) is used. When reverting to a mode after setting the
frequency in another mode, the frequency is as previously set in the current mode or as reset
in the other mode according to the selection on the HELP AND SET-UP menu. When this
key is used, FRE() appears on the display in inverse video.

{17y [LEVEL] key. To precede the entry of an RF level or AF level on the DATA keys (24).
After the numerical entry, a unit key (26) is used. When reverting to a mode after setting
the level in ancther mode, the level is as previously set in the current mode or as reset in the
other mode according to the selection on the HELP AND SET-UP menu. For the
modulation generators, this key can be vsed instead of the [DEVN DEPTH] key (19). When
this key is used, LEVEL appears on the display in inverse video.

(18) [CHANNEL] key. To precede the entry of a channel number on the DATA keys (24) and
the {ENTER] key (26). Provided that the channel numbers and increments have been
entered on the HELP AND SET-UP menu, this key can be used for tuning instead of the
[FREQ] key (16). CHAN and the channel number or FREQ and the frequency appear
according to the setting on the HELP AND SET-UP menu.

(19) [DEVN DEPTH] key. To precede the entry of an FM deviation, AM depth or ©®M deviation
on the DATA keys (24). After the numerical entry, a unit key (26) is used. The [LEVEL]
key {17) can be used instead. When this key is used, DEVN or DEPTH appears on the
display in inverse video.

{20) [INC] key. To precede the entry of an increment {of frequency, RF level, AF level, FM
deviation, AM depth or M deviation) on the DATA keys (24). When this key 1s used,
INC appears on the display in inverse video. After the numerical entry, a unit key (26) is
used. A (for frequency) and 8 (for other parameters) appear alongside the active incremenis
so that using one of the {INC] keys (32) increases or decreases the appropriate settings.
Only a single frequency increment and only a single level or deviation or depth increment
can be active. Entering a second increment disables the previous increment. On the
RECEIVER TEST and DUPLEX TEST (Rx) displays only, when a second increment has
been entered and then the first is reselected, its increment re-appears. To activate this
increment without changing its value, press the [ENTER] or any unit key (26).

46882-159J
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(21) [COPY] key. To hold the screen or enable the screen to be printed to a printer. Pressing
[DELETE] will clear the message window and any other key will re-enabie display updates,
cancelling the screen hold facility. Pressing [COPY] twice will print the screen in
accordance with the parameters set with the key sequence [HELP SET-UP|, [SET-UP],
[INPUT QUTPUT], [printer aprions].

The printing of traces within the graticule area is quicker if [SINGLE] is selected or if bar
charts are selected after the message disappears.

(22) [STORE] key. To store the instrument’s front panel settings. See under Store and recall
Jfaciliry on page 3-136.

(23y [RECALL] key. To recall the settings that have been stored. See under Store and recall
Sfacility on page 3-136.

DATA keys {grey legends)

(24) Numerical keys. For entering numerical data. Two of the keys are for a decimal point ()
and a minus sign (). These are also used for hexadecimal E and F and also for an asterisk
(*) and a hash sign (#). For hexadecimal A, B, C and D, the four upper unit keys (26) are
used,

(25) [DELETE] key.' For deleting the previous number or sign.

DATA keys (brown legends)

(26) Unit keys. For entering the units of frequency (MHz, kHz and Hz) or voltage (V, mV
and V) and relative level (dB and dBm) or modulation depth percentage (%) or
moduiation angle (rad). They are also used for times (s, ms, and s) and power (W), The
four upper keys are also used as numerical keys for hexadecimal A, B, C, and DD, The
bottom key is also used as the [ENTER] key for nusmerical entries.

Miscellaneous controls (grey legends)
(27) VOLUME control. To adjust the level to the loudspeaker which is used for monitoring,

{28) SQUELCH control. When this is fully anti-clockwise, the modulation meter outputs
(loudspeaker, oscilioscope trace, MOD FREQ reading, MOD deviation or depth reading,
and DEMOD output signal) are enabled. Turn this control clockwise to increase the carrier
threshold below which the modulation meter outputs are disabled. Instead of MOD FREQ,
SQUELCHED appears in inverse video. '

{29) INTENSITY control. To adjust the brightness of the display.

(30) SCOPE POSITION control. To adjust the vertical position of the oscilloscope or analyzer
trace,

(31) [ACDC] keys. To set AC or DC coupling at the AR INPUT socket (38) and EXT MOD
INPUT socket (39).

(32) [INC] keys. To increase or decrease the settings by the increments which have been entered
using the [INC] key (20). A (for frequency) and & (for other parameters) appear alongside
the appropriate settings.

(33) VARIABLE control. Analogue control for adjusting the value of the parameter which is
shown in inverse video. The rate of change depends on the range.

(34) [RF SELECT] key. For selecting the RF output and/or input to the RF N-type connector
(35) and the RF TNC connector (36). The signal paths are shown by the indicators.

Ceonnectors and indicators

(35) RF N-type output and input connector and indicators. The N-type socket is for output to a
receiver and/or input from a transmitter as set by the [RF SELECT] key (34). See under
Signal generator, RF frequency meter and RF power meter in Chap. 1. The connected
signal paths are shown by the indicators.

Note: For information about the RF generator output, see the section RF input/output level
offsets on page 3-17.

A0

3-14

46882-159J

H
i

AV BT T B M 1 Gt e et A

R ﬁ t Ly m vy p: ) ;

nt.

W

LI

Ak




WARNING |

Hot surface

Take care when touching the RF N-type connector after continuous power input. If
50 W is exceeded, the temperature of the connector becomes excessive.

On the RF N-type connector, the input power should not exceed 150 W,
On the RF TNC connecter, the input power should not exceed 1 W.

(36) RF TNC output and input connector and indicators. TNC socket for output o a receiver
and/or input from a transmitter as set by the [RF SELECT] key (34). See under Signal
generator, RF frequency meter, and RF power meter in Chapter 1. The connected signal
paths are shown by the indicators.

(37) AF GEN QUTPUT connector. BNC socket for one, two or three AF generator outputs in
the range 1 Hz to 20 kHz, or, for the wide range AF generator, 1 Hz to 100 kHz. Seec under
Audio generators in Chapter 1. AC or DC coupling is set by the [AC DC] key (31). The
connected signal path is shown by the indicator.

(38) AF INPUT connector. BNC socket for an audio signal. AC or DC coupling as set by the
[AC DC] key (31}. The connected signal path is shown by the indicator.

(39) EXT MOD INPUT connector. BNC socket for externally generated modulation signals.
See under Performance data; RF signal generator in Chapter 1. The connected signal path
is shown by the indicator.

(40} Memory Card slot. To store set-ups and sequences of operations. A Memory Card
(Part no. 59000-139M) is available as an optional accessory.

(41y MULTIMETER terminals. Black, red and white posts for 4 mm plugs. Black () and red
{+) for voltage and resistance measurements. Red (+) and white (—) for current
measurements. To measure the power consumption of a unit, connect the unit’s power
input plug to the black (=) and red (+) terminals and the power supply outlet to the black (-)
and white {+) terminals. The power consumption is then the product of the measured
voltage and the measured current.

Voitage and current ratings

On the MULTIMETER black, red and white terminals, the voltage with respect to
ground should not exceed 350 V DC. At the red and white terminals, the input
current should not exceed 10 A.

Rear panel

See Fig. 3-5. The numerical references are used throughout this chapter.

(42) PARALLEL connector. 25-way D-type socket. For connection to a Centronics or parallel
type printer or for automatic control of mobile interfaces.

(43} IF connector. BNC socket. The signal from a transmitter under test is available on this
connector at 10.7 MHz.
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Fig. 3-5 Rear panel

(44) DEMOD connector. BNC socket. For output of the demodulated signal that is being
measured.

(45) AF connector. BNC socket. For output of the AF signal that is being measured,
The output levels at the DEMOD and AF outputs are on fixed ranges only if the respective
oscilloscope or FFT mode is selected. When bar charts are displayed, the oatput levels are
always auto-ranging.

(46) EXT REF connector, BNC socket. To input an external reference signal or output an

internal reference signal according to the set-up. See under Inputs and outputs on
page 3-132,

Reverse power

AT LT MR MR A T A e e R e e

Change the set-up to the external reference before connecting the external equipment. o
Otherwise, damage could occur,

(47) SERJAL connector. 9-way D-type male socket (DTE). For remote conirol of the 2965 from
a terminal or cornputer using the ETA/TIA-232-C (RS-232) interface. Can also be used for
the connection of a printer with a suitable cable.

(48) ACCESSORY connector. 25-way D-type plug. For external accessories.

(49) GPIB connector. 24-way IEEE 488.1 socket. For remote control of the 2965 usin g the
GPIB and a GPIB controller.

(30) DCINPUT connector. 3-way D-type plug. For 11 to 32 V.

(51) POWER SUPPLY switch. For AC ON (upper half depressed), DC ON {lower half
depressed) or OFF (intermediate position).

(52) ACINPUT connector and fuses. 3-way IEC plug. Two 5 A quick-blow. (F) fuses.

3-16 _ 46882-159.

Aerd A A Ao N A n N G




LR

b

W

R R REERE

RN

S

IRV

(B

Gyt

L¥00 HALUKI 1B DR

ERTERENY

(53) EXTERNAL MONITOR connector. 15-way D-type socket. For VGA monitor unit to
duplicate the display on the 2965 but show it in colour.

(54) AC VOLTAGE SELECTION switch. For 88 to 132 V (120 position) or 188 to 263 V
(240 position).

Starting procedure

When the instrument has been installed in aceordance with Chapter 2, depress the POWER
SUPPLY switch (30) to the appropriate AC ON/DC ON position. After some self testing, one of
the following displays appears:-

(a) The factory default display (DUPLEX TEST).
{b) The default display that has been saved on the SET-UP : DEFAULT VALUES menu.
For further details on the power-on settings and display. see under Default values on page 3-133.

The next steps are dependent on the mode and display that are required. For an introduction {o
these, see under Modes and displays, page 3-5. ’

For connections and further procedures, refer to the appropriate section for testing the particular
unit - transimitter, receiver, RF unif, A¥ unit, eic.

RF input/output level offsets

The indicated value of RI¥ generator output level and RF input level can be offset so that these
values relate to the levels at the remotie connector of an external attenuator,

When an offset is effective on the indicated RF generator output level, an asterisk (*) is shown in
nverse video to the right of the level on the display. *

Similarly, when an offset is effective on the indicated power input level, an asterisk (*) is shown
in inverse video to the right of the measured power level on the display.

The level of offset is entered from SET-UP OPTIONS: RF PORT IO SET-UP. This is reached
through the key sequence, [HELP SET-UP), [SET-UP], [TEST OPTIONS], [1f port setup].

Pressing the [set offset] (RF gen level offset) key allows a positive or negative dR value to be
entered, within the range £40.0 dB, with I decimal place resolution.

Pressing the [set offset] (receiver level offset) key allows a positive or negative dB value to be
entered, within the range +40.60 dB, with 2 decimal place resolution, Any active offsets are
effective on the N type RF connector and the TNC RF connector.

Any RT generator level offset that is set on the SET-UP OPTIONS: RF PORT I/0 SET-UP
menu will be taken into account by automatic test programs in SYSTEMS mode. If the
resulting change in RF GEN Level would take it beyond the test set’s range, the test program
will not attempt to do this. The result is that the default level of —80 dBm will be used,
probably leading to the failure of the test.

The message RF gen level out of range will be displayed.

46882-158J
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Inverse video indications

In some cases, the display of a measurement result may appear in dim inverse video. The general
reason for this is that the measurement hardware is not optimally ranged for the measurement, or
the measurement may be invalid due to the measurement setup.

Causes of dim inverse video displays

The three principal causes of dim inverse video displays are:-
Over-ranged readings
Instrument function dependency
Off-tune for SSB suppression measurement

Details of these are given below.

Over-ranged readings

The most likely cause of a dim inverse video indication is that the measurement is over-ranged,
that is, the quantity being measured is greater than that which can be measured on the maximum
range. '

Instrument function dependency

In some cases, ranging hardware may be shared between different functions. For example, if
measurement X and measurement Y use the same ranging hardware, but measurement Y controls
the ranging hardware, then measurement X may find that it is not optimally ranged for the level
of the quantity it is measuring. The result of measurement X is therefore displayed in inverse
video.

The following combinations of functions may occasionally produce this situation:-

Controlling function Slaved function (may use inverse viteo)
Audio analyzer/scope Audio noise measurements

Audio analyzerfscope AF level measurements

Audio noise measurements AF level measuremenis

Demod analyzer/scope Demod noise measurements

Demod analyzer/scope Demod level measurements

Demod noise measurements Demod level measurements

Spectrum analyzer reference level Narrowband power measurement

Off-tune for SSB suppression measurement

‘When SSB suppression is measured with the 2965 receiver manually tuned, if the measuored Tx
olfsef exceeds 30 Hz, the suppression measurement is still operating to specification, but the
results are displayed in inverse video to indicate that the measurements may have been
compromised by incorrect tuning.
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Transmitter testing

Transmitter testing - non-expanded

Connections

WARNING |

Input overload

Connect the transmitier’s RF output connector to the RF N-type socket (35} (or RF TNC socket
(36) if preferred for <1 W). Use the [RF SELECT] key (34) to sclect the appropriate connector,
indicated by the lit indicator.

If required, connect the transmitter’s AF input connector to the AF GEN OUTPUT socket (37).

Hot surface

Take care when touching the RF N-type connector after continuous power input. If
50 W is exceeded, the temperature of the connector becomes excessive,

On the R¥ N-type connector, the input power should not exceed 150 W.
On the RF TNC connector, the inpuf power should not exceed 1 W,

Procedure

Press the [Tx TEST] key (3). One of the TRANSMITTER TEST or OFF-AIR TRANSMITTER
TEST displays appears {whichever was last selected). If OFF-AIR display is shown, press the
[normal Tx test] soft key. If an expanded display has appeared, press the [Tx TEST) key again.
The TRANSMITTER TEST display appears. See Fig. 3-6.

In its factory default condition, the 2965 tunes automatically to the strongest frequency
component at the RF N-type socket (provided it is > +10 dBm) or TNC socket (provided it is

> -10 dBm). Alternatively, the test set can be manually tuned. The set frequency is shown
against the Tx FREQ legend, and any offset between this and the measured incoming RF signal is
shown against the OFFSET legend.

Enter the required selections and seftings on the display as follows:~

{a} To manually set the test set to the transmitter frequency, press the [Tx] key (i1), and then
either enter the frequency by using the DATA keys (24) and (26), or use the VARIABLE
control (33} to adjust the frequency setting.

(b) Enter the type of modulation by using the [mod type] soft key.

{c} To select an AF generator, press the [AF GEN] key (15). On the display, AF1, AF2 or AF3
in inverse video shows which of the generators has been selected. To select another
generator, press the {11, [2] or [3} key (24) or press the [display gen] key repeatedly. (If the
wide range AF generator has been enabled, AF4 will be shown in inverse video. See User
options; 100 kHz audio or modulation generator on page 3-138.) Hnter the frequency and
evel by using the [FREQ] key (16), the [LEVEL] key (17) and the DATA keys (24) and
(263. Alternatively, adjust the frequency and level by using the VARIABLE control (33).
The output from AF generator 2 is sequential tones when this has been selected on the
TONES menu see under Signalling codes testing on page 3-99. To enable or disable each
AF penerator, press the appropriate [gen on OFF] (or {tones on OFF]) soft key.

[tones on OFF ] is shown instead of [gen 2 on OFF] when sequential tones has been
selected on the TONES menu.

46882-159J
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{(d) To enter an increment for Tx frequency or AF frequency, press the [Tx] key (11) or
[AF GEN] key (15), the {[FREQ] key (16) and then the [INC] key (20). Enter the increment
by using the DATA keys (24) and (26). A appears alongside the active increment. To
increase or decrease the frequency setting, press the appropriate [INC] key (32). Onlya
single frequency increrent can be active. Entering one for Tx disables one for AL and vice

VErsd.
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Fig. 3-6 TRANSMITTER TEST display with bar charts

{e) To enter an increment for AF level, press the [AF GEN]} key (13), the {LEVEL] key (17)
and then the [INC] key (20). Enter the increment by using the DATA keys (24) and (26).

3 appears alongside the active increment. To increase or decrease the level setting, press the
appropriate [INC] key (32).

T T

(f) To select distortion or signal-to-noise measurement, use the [Tx dist S/N | soft key,

Nt

Transmitter distortion and signal-to-noise ratio are measured within the bandwidth of the
display’s FILTER value as set by the [band pass] or {low pass] soft key.

The distortion of the demodulated transmitter is measured at a modulating frequency which
is factory preset to 1 kHz. The distortion measurement frequency can be reset using the
HELP AND SET-UP mode to either a user-defined frequency or {o the frequency of AF
GEN 1. Distortion, SINAD or S/N tests cannot be carried out while AF GEN 4 or MOD
GEN 4 is enabled.

To change the frequency of measurement, use the key sequence [HELP SET-UP],
[SET-UP], [TEST OPTIONS] and [sinad & distn]. For further information, refer to the
section Help and setring up on page 3-124.

(&) To select filters, use the [IF BW], [band pass] or [low pass| soft key.

Read off the measurements that are shown on the display in nurnerical form and as bar charts
(using the [bar charts] soft key), oscilloscope display (using the /. scope] soft key), spectrum

analyzer display (using the [spec ana] soft key) or modulation analyzer display (using the
[mod ana] soft key), g
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For the oscilloscope, spectrum analyzer and modulation analyzer displays, set parameters by
using the soft keys as below.

For the spectrum analyzer display, set the reference frequency. Use the [REF] key (11) and then
enter the frequency.

When the 2965 tunes automatically, it also selects the optimum spectrum analyzer reference level
and, as a result, also selects the input attenuator. This sets the level to the modulation analyzer
and to the selective power meter, With manual tuning at low levels, it is necessary to set the
spectrum analyzer reference level manually to achieve optimum accuracy. On the
TRANSMITTER TEST SPECTRUM ANALYZER display, set the REF LEVEL so that the
signal peak is within the top two graticule divisions.

Display

The following settings and measurements are shown:-

(a) Tx FREQ and INC. The frequency measurement of the transmitter’s output through the
RF N-type socket (35) (or RF TNC socket (36) if preferred for <i W) or the transmitter
frequency which has been entered manually and any increment. A appears alongside when
the increment is active.

(o) OFFST. The difference between the frequency measurement of the transmitter’s outpat and
the transmitter frequency which has been entered manuaily.

(¢} POWER. The power measurement of the transmitter’s output. According to which has
been selected by using the [power BW] soft key, BROADBAND is shown or IN BAND is
shown in inverse video.

(d) IFBW. The bandwidth for the transmitter IN BAND power measurement as selected by
using the [IF BW] soft key.

() MOD FREQ, and FM DEVN, AM DEPTH or ®M DEVN, The modulation frequency and
deviation or depth measurements of the transmitter’s output.

(fy DISTN or S/N. When one of these is enabled, the distortion or signal-to-noise measurement
of the demodulated signal from the transmitter’s output.

{g) FILTER. The filter for the demodulated signal from the transmitter’s output as selected by
using the [band pass] or [low pass] softkey.

(hy AF1, AF2, AF3 or AF4 FREQUENCY, INC, LEVEL and INC. The settings on one of the
AF generators as selected by using the [1], [2] or [3] key (24) after the [AF GEN] key (15)
or using the [display gen] soft key. If the wide range AF generator is enabled, the
parameters of this are shown. AF2 is not shown when sequential tones has been selected on
the TONES menu. When AF1, AF2, AT3 or AF4 is shown in inverse video, the [FREQ] key
{16) or the [LEVEL] key (17) can then be used. A {for frequency) and & (for level) appear
alongside when the increments are active.

In particular circumstances, the test result may be shown in dim inverse video; refer fo the
section Inverse video indications on page 3-18 for further information.

Bar charts

When the [bar charts] soft key is used, the following measurements are shown:-

{a) POWER, BROADBAND or IN BAND. The measurement of the transmitter’s output
through the RF N-type socket (33) (or RF TNC socket (36) if preferred for <1 W).

(b) FM DEVN, AM DEPTH or ®M DEVN. The modulation deviation or depth measurement
of the transmitter’ s output. :

{c) DISTN or S/N. When one of these is enabled, the distortion or signal-to-noise measurement
of the demodulated signal from the transmitter’s output.

'The bar charts are auto-ranging except when the fhold ranges] soft key is used. The range
designators are then shown in inverse video.
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Maximum hold

The soft keys beneath the bar charts allow each measurement presentation to indicate actual
levels or maximum levels.

With [max hold ON] selected, the bar chazt, and the digital readouts of it, will track any rise in
the measured level but will not track downward movement. Pressing the [reset] key will cause
the current level to be displayed before reapplying the maximum hold function. An H is
displayed at the lower right of bar charts that are in the "Maximum Hold' mode.

With [max hold OFF ] selected, the bar chart and the associated digital readouts, will track any
change in the measured level.

Modulation level

The modulation level bar chart is a dual display, showing the positive modulation level on the
right and negative modulation level on the left. A digital reading of the indicated level is shown
at the side of each bar chart.

The digital reading of modulation level, shown in the top half of the display as FM DEVN,
AM DEPTH or ®M DEVN, is the average of the positive and negative readings.

Oscilloscope

When the [scope/ soft key is used, the graticule and trace show the levels of the demodulated
signal from the transmitter’s output through the RF N-type socket (35) (or RF TNC socket {36) if
preferred for <1 W). Dotted horizontal lines on the graticule correspond to the 63% (average)
levels of full-scale.

Spectrum analyzer

When the [spec ana] soft key is used, the graticule and trace show the spectrum of the
transmitter’s output through the RF N-type socket (35) (or RF TNC socket (36) if preferred for
<1 W).

At the bottom of the display, the REF FREQ setting is shown, which corresponds to the central
vertical dotted line on the graticule.

Moduiation analyzer

When the [mod ana] soft key is used, the graticule and trace show the spectrum of the
demodulated signal from the {ransmitter’s output through the RF N-type socket (35) (or RF TNC
socket (36) if preferred for <1 W).

At the bottom of the display, the REF FREQ setting is shown, which corresponds to the central
vertical dotted line on the graticule. In particular circumstances, the test result may be shown in
inverse video; refer to the section Inverse video indications on page 3-18 for further information.

Soft keys at left side of screen

Eight keys are shown at the left side of the screen, (unless the wide 1vange AF
generator/modulation genrerator has been enabled). The eight keys are:-

(@) [Txune ON off] key. To disable automatic tuning or to return to automatic tming after a
transtoitter frequency has been set manually,

(b) [maod type] key. To select the type of modulation of the transmitter’s output. The options
are FM DEVN, AM DEPTH and ©M DEVN,

© [ display gen] key. To select the AF generator before or after using the [AF GEN] key (13).
Press the key repeatedly to step through 1,2 and 3. AF2 is not available when sequential
tones has been selected on the TONES menu. The frequency and level are shown for the
selected generator. When the [AF GENJ key is used, AF1, AF2, or AF3 appear in inverse
video. The [FREQ] key (16) or the [LEVEL)] key (17) can then be used.
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() [gen I on. OFF], [gen 2 on OFF] (or {tones on OFF[y and [gen 3 on OFF] keys. To enable
or disable the AF generators. [tones on OFF] is shown instead of {gen 2 on OFF] when
sequential tones has been selected on the tones menu.

(e) [off-air test] key. To select the OFF-AIR TRANSMITTER TEST display,
& [hold ranges], fauto range], [expand ON off], (ot [expand on OFF ).

When bar charts are displayed, they can be auto-ranging or manually selected. When this key is
labelled [hold ranges], pressing it will disable the auto-ranging function and cause the keys
beneath the bar charts to become [range upf and {range downj keys.

When it is labelled [auto range], pressing it will enable the auto-ranging function to the bar
charts,

‘When the spectrum analyzer, modulation analyzer, or oscilloscope function is active, this key
becomes fexpand ON off] or [expand on OFF] and will toggle between the expanded and normal
mode of each.

When the wide range AF generator/modulation generator has been selected, only six soft keys are
shown at the left of the screen. These six keys are:-

{a) [Tx tune ON off] key. As above.
(b)Y  [mod tvpe] key. As sbove.

(¢) [afgens I to 3] key. Pressing this key will cause the message ARE YOU SURE? Press key
again to continue. Press any other key to cancel. to be displayed.

If the key is pressed again, the wide range AF generator/modulation generator will be disabled
and AF generators 1 to 3, and modulation generators 1 to 3, will be enabled. The wide range AT
generator/modulation generator can only be enabled again through the HELP AND SET-UP
mens.

() [gen 4 ON off] key. Repeatedly pressing this key will alternately turn the wide range AF
generator on and off. If the wide range MODUL ATION generator is in the ON condition,
pressing this keyv will turn it off, and turn the wide range AF generator on. But pressing this
key to turn the wide range AF generator off will not tura the wide range modulation
generator on.

O [off-air test] key. As above,
(g) [hold ranges], [auto range], [expand ON off] {(or [expand on OFF])key. As above.

Soft keys at right side of screen

Eight keys are shown, as follows:-

(a) [power BW] key. To select the bandwidth for transmitter power measurements. The
options are BROADBAND and IN BAND (shown in inverse video). BROADBAND means
power within the total bandwidth of the instrument. IN BAND means power at the
displayed frequency within the bandwidth which has been selected by using the [TF BW]
soft key.

{by [IF BW]key. To select the bandwidth for transmitter power measurernents. Values of
300 Hz, 1 kHz, 3 kHz, 10 kHz, 30 kHz, 110 kHz, 280 kHz and 3 MHz are available. Press
the soft key repeatedly until the required value is shown on the display.

(¢} [band pass] key. This key selects a band-pass filter for inclusion in the AF path from the
demodulated output of the transmitter under test to the measuoring circuits of the test set.
Selecting a band-pass filter will replace a previously selected low-pass {ilter, Repeated
presses will select either the 0.3 to 3.4 kHz band-pass filter or a psophometric weighting
filter. When a weighting filter is selected, this is shown in inverse video on the display.

When distortion or SINAD testing is selected, the 0.3 to 3.4 kHz filter is amtomatically
selected. '

46882-158J
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The choice of CCITT or CMESS psophometric weighting filter is set by using the
[HELP SET-UP], [SET-UP], [TEST OPTIONS], [filter options] and [ Psoph Filter] key
sequence. See under Test oprions on page 3-128.

(d) flow pass]key. This key selects a low-pass filter for inclusion in the AF path from the _
demodulated output of the transmitter under test to the measuring circuits of the test set. I
Selecting a low-pass filter will replace a previously selected band-pass filter. Repeated ’ f
presses will select 20 kHz low-pass, 5 kHz low-pass or 300 Hz low-pass. The 20 klHz &
low-pass and 300 Hz low-pass are show in inverse video when selected. -

(e} [Txdist S/NJkey. To enable or disable distortion or signal-to-noise measurement of the £
demodulated signal from the transmitter’s output. Press the key repeatedly for distortion, &
S/N or none. When appropriate, DISTN or S/N and a bar chart appear. i

() [bar charis], [spec ana], [mod ana] and [scope] keys. To select a bar chart, spectrum
analyzer, modulation analyzer or oscilloscope display. The three keys change according to g
the current selection.

Soft keys at bottom of screen El

When the bar charts display has been selected and the [hold ranges] soft key is used, two keys are ; t 5
shown below each bar chart as follows:- C L
(a) [range up]key. To increase the range of the bar chart. r
(b) (range down]key. To decrease the range of the bar chart. e
When the oscilloscope display has been selected, three pairs of keys are shown, as follows:- i

(a) [I] and [3] keys. To increase and decrease, respectively, the level/division of vertical
range which is shown

(b) [»4]and[4p]keys. To increase and decrease, respectively, the time/division of horizontal
range which is shown.

(c) [single] and [repeat] keys. These two keys select the sweep mode of the oscilloscope. The
selected key is highlighted and the legend changes to UPPER CASE. With [REPEAT]
selected, the sweep is in repetitive mode. When the [single] key is pressed, the legend
changes to [SINGLE], the current sweep is interrupted, and a new sweep is initiated. The
waveform will remain visible until overwritten by the next sweep. This can be by another
single sweep or by returning to the repetitive mode.

When the spectrum analyzer or modulation analyzer display has been selected, three pairs of keys
are shown, as follows:-

(@) [w reflevel a]keys. To increase and decrease, respectively, the level, deviation or depth
that is shown.

(b) [»«]and[4p]keys. To increase and decrease, respectively, the frequency/division of the
horizontal range that is shown.

(c)' [single} and [repeat] keys. These two keys select the sweep mode of the spectrum analyzer
or audio analyzer (see above).
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= Transmitter testing - expanded
' Oscilloscope

= Connections

As under Transmitter testing - non-expanded on page 3-19.

Procedure

Press the [Tx TEST] key (3). One of the TRANSMITTER TEST or OFF-AIR TRANSMITTER
TEST displays appears (whichever was last selected). If it is shown, press the [normal Tx test]

LU

soft key. If an expanded display has appeared, press the {Tx TEST] key again. The
TRANSMITTER TEST display appears. See Fig. 3-6.

:; Enter suitable selections and settings as under Transmitter testing - non-expanded on page 3-19.

H Press the [scope] and [expand on OFF] soft keys. The TRANSMITTER TEST SCOPE

: expanded display appears. See Fig. 3-7.

Ea For the display, set parameters by using the soft keys as below.

Display

i) When the [markers on OFF] soft key is pressed, the following measurements are shown:-

-' {a) AM. The difference of the times at the markers.

; {b) 8M. The difference of the levels at the markers.

O G :
g T TRANSMITTER TEST SCOPE
. +4 AM: 500.0us
’ g kHz 8M: 5. 14GkHz
o 3 E S
1 e L
= L) -
. AT A AT
A | 7 1 = |
E S :

82319

Fig. 3-7 TRANSMITTER TEST SCOPE expanded display

Soft keys at left side of screen
Four keys are shown, as follows:-

o, (a) [move mI m2]key. To show a dotted marker line (M1} or dashed marker line (M2). Each
can be moved by rotating the VARIABLE control (33). This key appears only when the
[markers on OFF ] key is pressed.
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(b) [lock MI1¢->M2] key. To move the two marker lines together. The legend changes toi
{unlock M1 <->M2]. This key appears only when the [markers on OFF ] key is pressed.

(¢) [markers on OFF] key. To show the above measurements and soft keys.
(d)  [expand ON off] key. Torevert to the TRANSMITTER TEST display.

Soft keys at bottom of screen

Three pairs of keys are shown, as follows:-
(a) [Z} and [@] keys. To increase and decrease, respectively, the level/division of vertical range
which is shown,

() [» «]and [4p]keys. Toincrease and decrease, respectively, the time/division of horizontal
range which is shown.

(¢) [single REPEAT] keys. To initiate a single scan.

Spectrum analyzer

Connections

As under Transmitrer testing - non-expanded on page 3-19.

Procedure

Press the [Tx TEST] key (3). Oune of the TRANSMITTER TEST or OFF-AIR TRANSMITTER
TEST displays appears (whichever was last selected). If it is shown, press the [normal Tx tesz]
soft key. If an expanded display has appeared, press the [Tx TEST] key again. The
TRANSMITTER TEST display appears. See Fig. 3-6.

Enter suitable selections and settings as under Transmirter testing - non-expanded on page 3-19.

Press the [spec ana] and [expand on OFF ] soft keys. The TRANSMITTER TEST SPECTRUM
ANALYZER expanded display appears. See Fig. 3-8,

For the display, set parameters by using the soft keys as below.

Dispiay

The following settings are shown:-

{(a) REFLEVEL. The reference level for the spectrum analyzer which is set with either the ref
[w ref level a] soft keys or as described below. I an increment has been set as in (b) below,
then the reference level can be incremented/decremented by pressing the INC & [{1] and [1]
keys.

The spectrum analyzer’s reference level can be adjusted by pressing the {REF] then
[LEVEL] function keys to highlight the display’s REF LEVEL legend, then entering the
required reference level using the DATA keys. Alternatively, the rotary VARIABLE
control can be used instead of the numerical DATA keys.

(by BINC. The reference level increment that has been set as described below. The increment is
used by pressing the INC & {¢+] anct [ £} keys.

Reference level increments can be set and/or adjusted by pressing the [REF] then [LEVEL)]
then [INC] function keys to highlight the display’s REF LEVEL INC legend, then entering
the required increment setting using the DATA keys, followed by the [dB] DATA key.

(¢c) PER DIV. The scaling of the graticule that has been set by using the [dB per div] soft key.

(dy REF FREQ. The spectrum analyzer’s reference frequency which can be set as described
below. If an increment has been set as in (e) below, then the reference frequency can be
incremented/decremented by pressing the INC AFREQ [17] and [{]keys.

P
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(e)

The spectrum analyzer’s reference frequency can be adjusted by pressing the [REF] then
IFREQ] function keys to highlight the display’s REF FREQ legend, then entering the
required reference frequency using the DATA keys followed by the appropriate [MHz],
{kHz} or {Hz] DATA key. The reference frequency can also be adjusted using rotary
VARIABLE control instead of the DATA keys.

The reference frequency can be adjusted by two further methods using the marker facilities
that are available after pressing the [markers on OFF] soft key:-

1. Press [peak find], [set ref to M1 [ to set the reference to the strongest signal

2. Select fmove M1 m2] and adjust the M1 marker using the rotary VARIABLE
control, then press the [set ref to M1] soft key.

Note that increments cannot be adjusted using the [REF FREQ] sequence while the markers
are on, though increments already set can be used.

AINC. The reference.frequcncy increment. If an increment has been set as described below,
then the reference frequency can be incremented/decremented by pressing the INC AFREQ
[T}and [{]keys.

Reference frequency increments can be set and/or adjusted by pressing the [REF] then
[FREQ] then [INC] function keys to highlight the display’s REF FREQ AINC legend, then
entering the required increment using the DATA keys, followed by the appropriate [MHz},
{kHz] or [Hz] DATA key.

When the [markers on OFF [ soft key is pressed, the following measurements are shown:-

{a)

(b}

©

(d)

M1 or M2 frequency. The frequency at the M1 marker (dotted) or M2 marker (dashed) as
set by using the [move ml m2 ] soft key and the VARIABLE control.

M1 or M2 level. The level at the above marker.
AM. The difference between frequencies of M1 and M2 markers.
M. The difference between levels of M1 and M2 markers.

TRANSMITTER TESY SPECTRUM ANALYZER

REF LEUVEL: 10.00dBn N2: 304.002388MHz M2: ~§1.7GdBn

PER DIV: 1048 aM: 5.000kiz SI1; 9.8048

"G Atk | Lo

Lﬁ_ﬁ_iﬁ%imiﬁﬁmﬂ@ﬁﬁﬂﬂa_
0N off

¥ ref level, & f5¢ . SkHz/div: P4 S

82320

Fig. 3-8 TRANSMITTER TEST SPECTRUM ANALYZER expanded display with markers
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Soft keys at left side of screen

Six keys are shown, as follows:-

P e

(@} [move mi m2]key. To show a dotted marker line (M1) or dashed marker line {M2). Each .
can be moved by rotating the VARIABLE control (33). This key appears only when the e
[markers on OFF ] key is pressed. ot

(6)  [lock M1 €-M2]key. To move the two marker lines together, The legend changes to €
{uniock M1 ¢>M2]. This key appears only when the [markers on OFF [ key is pressed. o

(¢) [peak find] key. To move the dotted marker line (M1) to the frequency at which the level is o
peak. This key appears only when the fmarkers on OFF | key is pressed. £

(d) [set refro M1]key. To set the reference frequency to that at the position of the dotted i«
marker (M1). This key appears only when the [markers on OFF] key is pressed. [l

(&) [markers on OFF]key. To show the above measurements and soft keys. fi

(f)  [expand ON off] key. To revert to the TRANSMITTER TEST display. {

E
Soft keys at right side of screen £

Up to five keys are shown, as follows:- €

(@) [res BW up]key. To increase the passband of the resolution bandwidth filterin g. Thiskey ' C
is not displayed when the resolution bandwidth is set to its maximum, (3 MHz). : C

(b) [res BW down]key. To decrease the passband of the resolution bandwidth filtering. This - ‘
key is not displayed when the resolution bandwidth is set to its minimum. S i

(c) [res BW auto]key. To enable the automatic selection of the resolution bandwidth filtering. D
This key is not displayed when the automatic selection is active, ; r
The resolution bandwidth is dependent on the frequency span/division setting of the display. o

17,

(d) [maxhold on OFF] To hold the display so that frequency components of the current scan

ars only displayed if they are greater in level than the equivalent frequency components on
previous scans.

o

(e) [dB per div] To set the vertical resolution to 1, 2, 5 or 10 dB per division. This key is
shown except when the [markers on OFF] soft key is pressed.

The following table shows the resolution bandwidth filter which is selected when in auto mode.

Column A, lists all available span settings. )
Column B, shows the video filter which is automatically set with the span setting,

Column C shows the minimum resolution bandwidth filter which may be manually selected with
that span setting.

Column D shows the resolution bandwidth filter which is set when auto selection is active,

Column E shows the sweep speed when auto selection of bandwidih filtering s active.
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Table 3-1 Spectrum analyzer filtering

Freg/div spans Video Filter Min Res B/W Res'n B'width Sweep Speed
A B c D E
500 Hz 100 Hz Any 300 Hz 500 ms

1 kHz 1 kHz Any 300 Hz 500 ms

2 kHz 1 kHz Any 1 kHz 200 ms

5 kHz 1 kHz Any 1 kHz 400 ms
10 kHz 3 KkHz Any 3 kHz 200 ms
20 kHz 3 kHz Any 3kHz 200 ms
50 kHz 1 kHz Any 3 kHz 200 ms
100 kHz 3 kHz 1 kHz 10 kHz 200 ms
200 kHz 3 kHz 1 kHz 10 kHz 400 ms
500 kHz 3 kHz 3 kHz 30 kHz 400 ms
1 MHz 3 kHz 3 kHz 30 khz 400 ms

2 MHz 3 kHz 10 kHz 100 kHz 400 ms

5 MHz 3 kHz 30 kHz 300 kHz 400 ms
10 MHz 3 kHz 30 kHz 300 kHz 500 ms
20 MHz 3 kHz 100 kHz 3 MHz 100 ms
50 MHz 3 kHz 100 kHz 3 MHz 200 ms
100 MHz 3 kHz 100 kHz 3 MHz 400 ms

Soft keys at bottom of screen
Three pairs of keys are shown, as follows:-

(a) [v ref level a] keys. To increase and decrease, respectively, the reference level of the
vertical range.

(b) [p «]and [4»]keys. Toincrease and decrease, respectively, the frequency/division of
horizontal range which is shown.

() [single REPEAT] keys. To initiate a single scan.
Modulation analyzer

Connections
As under Transmitter testing - non-expanded on page 3-19.

Procedure

Press the {Tx TEST] key (3). One of the TRANSMITTER TEST or OFF-AIR TRANSMITTER
TEST displays appears (whichever was last selected). If it is shown, press the [rormal Tx test]
soft key. If an expanded display has appeared, press the [Tx TEST] key again. The
TRANSMITTER TEST display appears. See Fig. 3-6.

Enter suitable selections and settings as under Transmitter testing - non-expanded on page 3-19.

Press the [mod ana] and [expand on OFF ] soft keys. The TRANSMITTER TEST MOD
ANALYZER expanded display appears. See Fig. 3-9.

For the display, set parameters by using the soft keys as below.
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Display

The following setting is shown:-

(a)

b

{c)
(d)

(&)

REF LEVEL. The reference level for the modulation analyzer which is set with either the
[¥ ref level a] soft keys or as described below. If an increment has been set as in (b) below,
then the reference level can be incremented/decremented by pressing the INC & [ ] and [3]
keys.

The modulation analyzer’s reference level can be adjusted by pressing the JREF] then
[LEVEL] function keys to highlight the display’s REF LEVEL legend, then entering the
required reference level using the DATA keys. Alteratively, the rotary VARIABLE
control can be used instead of the DATA keys.

SINC. The reference level increment that has been set as described below. The increment is
used by pressing the INC 6 [ 1] and [{+]keys.

Reference level increments can be set and/or adjusted by pressing the [REF] then [LEVEL]
then [INC] function keys to highlight the display’s REF LEVEL INC legend, then entering
the required increment setting using the DATA keys, followed by the [dB] DATA key.

PER DIV. The scaling of the graticule that has been set by using the [dB per div] soft key.

REF FREQ. The modulation analyzer’s reference frequency which can be set as described
below. If an increment has been set as in (e) below, then the reference frequency can be
incremented/decremented by pressing the INC AFREQ [1'] and [ keys.

The modulation analyzer’s reference frequency can be adjusted by pressing the [REF] then
[FREQ] function keys to highlight the display’s REF FREQ legend, then entering the
required reference frequency using the DATA keys followed by the appropriate [MHz],
[kHz] or [Hz] DATA key. The reference frequency can aiso be adjusted using rotary
VARIABLE control instead of the DATA keys.

The reference frequency can be adjusted by two further methods using the marker facilities
which are available after pressing the [markers on OFF] soft key:-

Press [peak find], [set ref io M1] to set the reference to the strongest signal
or

Select {move M1 m2 ] and adjust the M1 marker using the rotary VARIABLE control,
then press the [set ref to M 1] soft key,

Note that increments cannot be adjusted using the [REF FREQ] sequence while the markers
are on, though increments already set can be used.

AINC. The reference frequency increment, If an increment has been set as described below,
then the reference frequency can be incremented/decremented by pressing the INC AFREQ
[{t]and [ ] keys.

Reference frequency increments can be set and/or adiusted by pressing the [REF] then
[FREQ] then [INC] function keys to highlight the display’s REF FREQ AINC legend, then
entering the required increment using the DATA keys, followed by the appropriate [MHz],
fkHz] or [Hz] DATA key,

When the [markers on OFF] soft key is pressed, the following measurements are shown:-

(a)

(b)
{c)
(d

M1 or M2 frequency. The frequency at the M1 marker (dotted) or M2 marker (dashed) as
set by using the fmove ml m2] soft key and the VARIABLE control.

M1 or M2 deviation or depth. The modulation at the above marker.
AM. The difference between frequencies of M1 and M2 markers.
OM. The difference between levels of M1 and M2 markers (in absolute units and dB).
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Fig. 3-9 TRANSMITTER TEST MOD ANALYZER expanded display

Soft keys at left side of screen

Five keys are shown, as follows:-

(a)

()

©

(d)
{e)
®

fmove ml m2] key. To show a dotted marker line (M1) or dashed marker line (M2). Hach
can be moved by rotating the VARIABLE control {33). This key appears only when the
{markers on OFF ] key is pressed.

[lock M1 «->M2] key. To move the two marker lines together. The legend changes to
[unlock M1 «->M2]. ‘This key appears only when the [markers on OFF [ key is pressed.

[peak find] key. To move the dotted marker line (M1) to the frequency at which the
modulation is peak. This key appears only when the [markers on OFF ] key is pressed.

[set ref to MI]. To change the REF FREQ: setting to the frequency of marker M1.
[markers on OFF] key. To show the above measurements and soft keys.
fexpand ON off] key. To revert to the TRANSMITTER TEST display,

Soft keys at right side of screen

Three keys are shown, as follows:-

(a)

(b)

©

[maxhold on OFF ] key. To hold the display so that frequency components of the current
scan are only displayed if they are greater in level than the equivalent frequency components
on previous scans.

{dB per div] key. To set the vertical resolution to 1, 2, 5 or 10 dB per division. This key is
shown except when the [markers on OFF] soft key is pressed.

{af swp on OFF] To enable the AF sweep function.

The AF sweep function provides a means of examining the AF freguency response of passive
circuits, AF amplifiers or the transmitters.

46882-159.
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With the modulation analyzer or audio analyzer mode active, AF gen 2 is repeatedly stepped
through the frequency range of the display. The settings of the AF generator is arranged to
systematically sample the displayed range at different points on successive sweeps. The
frequency range covered by the sweep is from 0 to 20 ktiz.

Soft keys at bottom of screen

Three pairs of keys are shown, as follows:-

(a) [¥ reflevel a] keys. To increase and decrease, respectively, the reference level of the
vertical range.

(b) [»4]and[4p]keys. Toincrease and decrease, respectively, the frequency/division of
horizontal range which is shown.

(c) [single REPEAT] keys. To initiate a single scan.

Off-air transmitter testing - non-expanded

Connections

Connect the transmitter to its own antenna.

A Telescopic Antenna (Part no. 54421-001N) is available as an optional accessory. Connect this
or another antenna to the RF TNC socket (36).

If required, connect the transmitter’s AF input connector to the AF GEN OUTPUT socket (37).

Procedure

Press the {Tx TEST] key (3). One of the TRANSMITTER TEST or OFF-AIR TRANSMITTER
TEST displays appears (whichever was last selected). If TRANSMITTER TEST display is
shown, press the [off-air test] soft key. If an expanded display has appeared, press the

[Tx TEST] key again and press the [off-air test] soft key. The OFF-AIR TRANSMITTER TEST
display appears. See Fig. 3-10.

As required, enter suitable selections and settings, as shown on the display, as follows:-

(&) Press the [Tx] key (11) and then enter the transmitter’s frequency by using the DATA keys
(24) and (26). Alternatively, adjust the frequency with the VARIABLE control (33).

{b) Enter the type of modulation by using the {mod type] soft key.

(c) To select an AF generator, press the [AF GEN] key (15). On the display, AF1, AF2 or AF3
in inverse video shows which of the generators has been selected. To select another
generator, press the [1], [2] or [3] key (24) or press the [display gen] soft key repeatedly.
Enter the frequency and level by using the [FREQ] key (16), the [LEVEL] key (17) and the
DATA keys (24) and (26). Alternatively, adjust the frequency and level by using the
VARIABLE control (33). The output from AF generator 2 is sequential tones when this has
been selected on the TONES menu. See under Signalling codes testing on page 3-99, To
enable or disable each AF generator, press the appropriate [gen on OFF] (or
[tones on OFF]) softkey. [tones on OFF] is shown mstead of [ gen 2 on OFF ] when
sequential topes has been selected on the TONES menu.,

(d) Toenter an increment for Tx frequency or AF frequency, press the [Tx] key (11) or
[AF GEN] key (15), the [FREQ] key (16) and then the [INC] key (20). Enter the increment
by using the DATA keys (24) and (26). A appears alongside the active increment. To
increase or decrease the frequency setting, press the appropriate [INC] key (32). Onlya

single frequency increment can be active. Entering one for 'T'x disables one for AF and vice
versa.

(e) Toenter an increment for AF level, press the [AF GEN7 key (13), the [LEVEL] key (17)
and then the [INC] key (20). Enter the increment by using the DATA keys (24) and (26).

d appears alongside the active increment. To increase or decrease the level setting, press the
appropriate [INCI key (32).
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To select distortion or signal-to-noise measurement, use the [Tx dist /N soft key.

Transmitter distortion and signal-to-noise ratio are measured within the bandwidth of the
display’s FILTER value as set by the [band pass] or [low pass] soft key.

The distortion of the demodulated transmitter is measured at a modulating frequency which
is factory preset to 1 kHz. The distortion measurement frequency can be reset using the
HELP AND SET-UP maode to either a user-defined frequency or to the frequency of AF
GEN 1. Distortion, SINAD or §/N tests cannot be carried out while AF GEN 4 or MOD
GEN 4 is enabled.

To change the frequency of measurement, use the key sequence [HELP SET-UP],
[SET-UP], [TEST OPTIONS], and [sinad & distn]. For further information, refer to the
section Help and setting up on page 3-124.

To select filters, use the [IF BW], [band pass] and [low pass] soft keys.

Read off the measurements that are shown on the display in numerical form and as bar
charts (using the [bar charts] soft key}, oscilloscope display (using the [scape] soft key),
spectrum analyzer display {using the [spec ana] soft key) or modulation analyzer display
(using the [mod anaj soft key).

For the oscilloscope, spectrum analyzer and modulation oscillator displays, set parameters
by using the soft keys beneath the screen.

For the spectrum analyzer display, set the reference frequency. Use the [REF] key (11) and
then enter the frequency.

Automatic tuning is not provided in OFF-AIR TRANSMITTER TEST. Set the REF
LEVEL so that the signal peak is within the top two graticule divisions.

_ GFE-RIR TRANSMITTER TEST
i Tx FREG : 149.999981MHz  POWER : [SEESCRIN
ING IF BY : 280kHz
OFFST: 1{H=z
FREQ : 1.0000kHz DISTN : 2.8 FIF
DEUN  DIEETEE PEAK FILTER: 0.3~3.4kHz SR
FREQ : 1.0000kHz INE: '
LEUEL: 100.0mY INC: [ pass:
POMER FM DEUN DISTN
" s H
-30 | dBn 19 kHz 3

T B2ves

Fig, 3-10 OFF-AIR TRANSMITTER TEST display with bar charts
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Display
The following settings and measurements are shown:- »
{a) Tx FREQ and INC. The transmitter frequency which has been entered and any increment. <
-

(b) OFFST. The difference between the frequency measurement of the transmitter’s output and
the transmitter frequency which has been entered.

{¢} POWER. The power measurement of the signal which is induced in the antenna.

{d) IF BW. The bandwidth for the transmitter power measurement as selected by using the
[{F BW] soft key. :

() MODFREQ and FM DEVN, AM DEPTH or ®M DEVN. The modulation frequency and
deviation or depth measurements of the transmitter’s output.

(f DISTN or S/N. When one of these is enabled, the distortion or signal-to-noise measurement ,:
of the demodulated signal from the transmitter’s output,

(g) FILTER. The filter for the demodulated signal from the transmitter’s output as setected by
using the {band pass| and [low pass] soft keys.

(h)y AFI, AF2, AF3 or AP4 FREQUENCY, INC, LEVEL and INC. The settings on one of the
AF generators as selected by using the [1], [2] or [3] key (24) after the [AT GEN] key (15)
or using the [display gen] sofi key. If the wide range AF generator is enabled, the
parameters of this are shown. AF2 is not shown when sequential tones has been selected on
the TONES menu. When AF1, AF2, AF3 or AF4 is shown in inverse video, the [FREQ] -
key (16) or the [LEVEL] key (17) can then be used.

Bar charls
When the [bar charts] soft key is used, the following measurements are shown:- ‘
(ay POWER IN BAND. The measurement of RF level at the input to RF TNC sacket (36). SRS

{by FM DEVN, AM DEPTH or ®M DEVN. The modulation deviation or depth measurement -
of the transmitter’s output.

fc)  DISTN or S/N. When one of these is enabled, the distortion or signal-to-noise measurement
of the demodulated signal from the transmitter’s cutput.

The bar charts are auto-ranging except when the [hold ranges] soft key is used. The range
designators are then shown in inverse vidzo.

Maximum hold

The soft keys beneath the bar charts allow each measurement presentation to indicate actual
levels or maximum levels.

the measured level but will not track downward movement. Pressing the [reset] key will cause
the current level to be displayed before reapplying the maximum hold function. An His
displayed at the lower right of bar charts that are in the Maximum Hold mode.

L

“

With {max hold ON] selected, the bar chart and the digital readouts of it, will track any rise in C“:
-

With fmax hold OFF] selected, the bar chart and the associated digital readouts, will track any Z
change in the measured level. iy
Fan

-

Modulation level

The modulation level bar chart is a dual display, showing the positive modulation level on the
right and negative modulation level on the left. A digital reading of the indicated level is shown
at the side of each bar chart.

The digital reading of modulation level show in the top half of the display, as TM DEVN, AM
DEPTH or FM DEVN, is the average of the positive and negative readings.

T
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Oscilloscope

When the [scope] soft key is used, the graticule and trace show the levels of the demodulated
signal from the signal which is induced in the antenna.

Spectrum ahalyzer

When the [spec ana] soft key is used, the graticule and trace show the spectrum of the signal
which is induced in the antenna. '

At the bottom of the display, the REF FREQ setting is shown.

Modulation analyzer

When the [mod ana] soft key is used, the graticule and trace show the spectrum of the signal
which 1s induced in the antenna.

At the bottom of the display, the REF FREQ setting is shown.

Soft keys at left side of screen

Seven keys are shown at the left side of the screen, (unless the wide range Al
generator/modulation generator has been enabled). The seven keys are:-

(2} [mod type] key. To select the type of modulation of the transmitter’s output. The options
are FM DEVN, AM DEPTH and @M DEVN.

(b) [display gen] key. To select the AF generator before or after using the [AF GEN} key (15).
Press the key repeatedly to step through 1,2 and 3. AFZ is not available when sequential
tones has been selected on the TONES menu. The frequency and level are shown for the
selected generator. When the [AF GEN] key is used, AF1, AF2 or AF3 appear in inverse
video. The [FREQ] Key (16) or the [LEVEL] key (17) can then be used.

(¢} [gen 1on OFF], [gen 2 on OFF] (or [tones on OFF]) and {gen 3 on OFF] keys. To enzble
or disable the AF generators. {tones on OFF] is shown instead of [gen 2 on OFF] when
sequential tones has been selected on the tones menu.

(d) [normal Tx test]. To select the normal TRANSMITTER TEST display.
(e) [hold ranges], [auto range], [expand ON off], (or [expand on OFF]).

When bar charts are displayed, they can be auto-ranging or manually selected. When this key is
labelled [hold ranges], pressing it will disable the auto-ranging function and cause the keys
beneath the bar charts to become [range up] and [range down [ keys.

When it is labelled fauto range], pressing it will enable the aato-ranging function to the bar
charts.

When the spectrum analyzer, modulation analyzer or oscilloscope function is active, this key
becomes [expand ON off] or [expand on OFF ] and will toggle between the expanded and normat
mode of each.

When the wide range AF generator/modulation generator has been selected, only six soft keys are
shown at the left of the screen. These six keys are:-

(2) [mod type] key. As above.
(v) [display gen] key. As above.

(¢) [afgens I to 3] key. Pressing this key will cause the message ARE YOU SURE?. Press key
again to continue. Press any other key to cancel to be displayed.

If the key is pressed again, the wide range AF generator/modulation generator will be disabled
and AF generators 1 to 3, and modulation generators 1 to 3 will be enabled. The wide range AF
generator/modulation generator can only be enabled again throngh the HELP AND SET-UP
menus.
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(¢) [gen4 ON off] key. Repeatedly pressing this key will alternately turn the wide range AF
generator on and off. If the wide range MODULATION generator is in the ON condition,
pressing this key will turn it off, and turn the wide range AF generator on. But pressing this
key to turn the wide range AF generator off will not turm the wide range modulation
generator on.

(&) [normal Tx test] key. As above.
(g} [hold ranges], [auto range], | expand ON off] or [expand on OFF[key. As above.

Soft keys at right side of screen

Seven keys are shown, as follows:-

(a) [IF BW]key. To select the TF bandwidth. Values of 300 Hz, 1 kHz, 3 kHz, 10 klHz,
30 kHz, 110 kHz, 280 kilz and 3 MHz are available. Press the soft key repeatedly until the
required value is shown on the display.

(b) [band pass] key. To select a band-pass filter for the demodulated signal from the
transmitter’s output. The options are 0.3 to 3.4 kHz and CCITT or CMESS (shown in
inverse video). 0.3 to 3.4 kHz is automatically selected when distortion or SINAD testing is
enabled. This cancels a previous selection using the [low pass] key. CCITT or CMESS is
set by using the key sequence [HELP SET-UP], [SET-UP], [TEST OPTIONS],

[filter options], and [Psoph Filter]. See under Test options on page 2-128.

(c) [low pass]key. To select a low-pass filter for the demodulated signal from the transmitter’s
output. The options are 20 ¥Hz LP, 5 kHz LP, 300 Hz LP (shown in inverse video) and
NONE (shown in inverse video). This cancels a previous selection using the [band pass]
key.

(d) [Txdist S/N]key. To enable or disable distortion or signal-to-noise measursment of the
demodulated signal from the transmitter’s output. Press the key repeatedly for distortion,
S/N or none. When appropriate, DISTN or S/N and a bar chart appear.

(&) [bar charts], {spec ana], [mod ana] and [scope J keys, To select a bar chast, spectrum
analyzer, modulation analyzer or oscilloscope display. The three keys change according to
the current selection,

Soft keys at bottom of screen

When the bar charts display has been selected and the [hold ranges] soft key is used, two keys are
shown below each bar chart as follows:-

{(2) [range down]key. To increase the sensitivity.

(b) [range up] key. To decrease the sensitivity.

When the oscilloscope display has been selected, three pairs of keys are shown, as follows:-
(a) [I] and [3] keys. To increase and decrease, respectively, the level/division of vertical range
which is shown.

() [» 4]and [4p]keys. To increase and decrease, respectively, the time/division of horizontal
range which is shown.

(¢) [single REPEAT] keys. To initiate a single scan.

When the spectrum analyzer or modulation analyzer display has been selected, three pairs of keys
are shown, as follows:- :

() Reflevel [v]and [a]keys. To increase and decrease, respectively, the level, deviation or
depth which is shown.

(b) [» 4] and [4»]keys. To increase and decrease, respectively, the frequency/division of
horizontal range which is shown,

(©) [single REPEAT] keys. To initiate a single scan.
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Off-air transmitter testing - expanded
Oscilloscope

Connections

As under Off-air transmitter testing - non-expanded on page 3-32,

Procedure

Press the [Tx TEST] key (3). One of the TRANSMITTER TEST or OFF-AIR TRANSMITTER
TEST displays appears (whichever was last selected). If it is shown, press the [off-air test] soft
key. If an expanded dispiay has appeared, press the [Tx TEST] key again and press the

[off-air test] soft key. The OFF-AIR TRANSMITTER TEST display appears. See Fig. 3-10 on
page 3-33.

Proceed as under Transmitter testing - expanded on page 3-25.

Display

As under Transmitter testing - expanded on page 3-25.
Spectrum analyzer

Connections

As under Off-air transmitter testing - non-expanded on page 3-32.

Procedure

Press the {Tx TEST] key {3). One of the TRANSMITTER TEST or OFF-AIR TRANSMITTER
TEST displays appears {whichever was last selected). If it is shown, press the [off-air rest] soft
key. If an expanded display has appeared, press the [Tx TEST? key again and press the

[off-air test] soft key. The OFF-AIR TRANSMITTER TEST display appears. See Fig. 3-10.

Proceed as under Transmitter testing - expanded on page 3-26.

Display

As under Transmitter testing - expanded on page 3-26.
Modulation analyzer

Connections

As under Off-air transmitter testing - non-expanded on page 3-32.

Procedure

Press the [Tx TEST] key (3). One of the TRANSMITTER TEST or OFF-AIR TRANSMITTER
TEST displays appears (whichever was last selected). If it is shown, press the [off-air test] soft
key. If an expanded display has appeared, press the [Tx TEST] key again and press the
[aff-air test] soft key. The OFF-AIR TRANSMITTER TEST display appears. See Fig. 3-10.

Proceed as under Transmitter testing - expanded on page 3-29.

Display

As under Transmitter testing - expanded on page 3-30.
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Receiver testing .

(26). Alternatively, adjust the frequency and level by using the VARIABLE control (33}.
Instead, the [Rx=Tx FREQ] key (13) can be used in the Tx TEST mode. To enable or
disable the RF generator, press the [RF gen on OFF ] soft key.

(b) To select a modulation generator, press the [MOD GEN] key (14). On the display, MOD 1,
MOD 2, MOD 3, or MOD X (for exterpal) in inverse video shows which of the generators
has been selected. To select another generator, press the {1], [2} or [3] key (24) or press the
[display gen] key repeatedly. To select the external modulation source press the [0] DATA
key, This will be shown as MODX. (If the wide range modulation generator has been
enabled, MOD4 will be shown in inverse video see User options; 100 kHz audio or
modulation generator on page 3-138.) Enter the frequency (internal only) and deviation or
depth by using the [FREQ! key (16), the [DEVN DEPTH] key (19) and the DATA keys (24)
and (26). Alternatively, adjust the frequency and deviation or depth by using the
VARIABLE control (33). The output from modulation generator 2 is sequential tones when
this has been selected on the TONES menu. The output from modulation generator 3 is
CTCSS when this has been selected on the TONES menu. See under Signalling codes
testing on page 3-99. To enable or disable each modulation generator, press the appropriate
fmod on OFF | (or [tones on OFF ] or [CTCSS on OFF]) soft key. [tones on OFF] is shown
instead of {mod 2 onn OFF ] when seguential tones has been selected on the TONES menu.

<

Receiver testing - non-expanded e
Connections s
Connect the receiver’s RIF input copnector to the RF TNC socket (36} {or RF N-type socket (35) if S
preferred). Use the [RF SELECT] key (34) accordingly.

If required, connect the receiver’s AF output connector to AF INPUT socket (38). Use the P

[AC DCJ key (31) as required. -
Procedure : N
Press the [Rx TEST] key (4). One of the RECEIVER TEST displays appears (whichever was Jast .
selected). If an expanded display has appeared. press the [Rx TEST] key again. The RECEIVER N

TEST display appears. See Fig. 3-11. : f‘

As required, enter suitable selections and settings as follows:- .

{a) Select the RF generator by using the [RF GEN] key (12) and then enter the frequency and

level by using the [FREQ] key (16), the [LEVEL] key (17) and the DATA keys (24) and o

[CTCSS on OFF] is shown instead of {mod 3 on OFF] when CTCSS has been selected on v -
the TONES menu.

(¢} Toenter an increment for RF frequency or modulation frequency, press the [RF GEN] key
(12) or [MOD GEN] key (14}, the [FREQ] key (16) and then the [INC] key (20). Enter the
increment by using the DATA keys (24) and (26). A appears alongside the active
increment. To increase or decrease the frequency setting, press the appropriate {INC] key
(32). Only a single frequency increment can be active. Entering one for RF disables one for
modulation and vice versa. When a second increment has been entered and then the first is
reselected, its increment re-appears. To activate this increment without changing its value,
press the [ENTER] or any unit key (26).
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{d) 'To enter an increment for R¥ Jevel or modulation deviation or depth, press the [RF GEN]

(e)

®

key (12) and [LEVEL] key (17) or the [MOD GEN] key (14) and [DEVN DEPTH] key (19)
and then the [INC] key {20). Enter the increment by using the DATA keys (24} and (26). d
appears alongside the active increment. To increase or decrease the level or deviation or
depth setting, press the appropriate [INC] key (32). Only a single level or deviation or
depth increment can be active. Entering one for RT disables one for modulation and vice
versa. When a second increment has been entered and then the first is reselected, its
increment re-appears. To activate this increment without changing its value, press the
[ENTER] or any unit key (26).

To sclect distortion, signal-to-noise, or SINAD measurement, use the [distn on OFF],
IS/N on OFF | and [SINAD on OFF] soft keys.

Receiver signal-to-noise ratio, distortion, and SINAD are measured within the bandwidth of
the display’s FILTER value as set by the [band pass] or [low pass] soft key.

Note: To measure distortion or SINAD accurately, you must use one of the bandpass
filters. However, low-pass filters can be used for comparative measurements,

The distortion and SINAD of the receiver are measured at an audio frequency that is factory
preset to 1 kHz. The measurement frequency can be reset using the HELP AND SET-UP
mode to either a user-defined frequency or to the MOD GEN 1 frequency. Distortion,
SINAD or S/N tests cannot be carried out while MOD GEN 4 or AF GEN 4 is enabled.

To change the frequency of measurement, use the key sequence [HELP SET-UP],
[SET-UP], [TEST OPTIONS] and [sinad & distn]. For further information, refer to the
section Help and setting up on page 3-124.

To select a filter, use the [band pass] or [low pass] soft key.

i RECEIVER 1EST
HAY @O : 150.000000MH:  INC:
LEVUEL: -80.0dBn iNG:
M MO 1 FREQ : 1.0000kHz ING:
: DEUN @ 2.560KkHz INC:
B
BF LEUEL: 160,5#Y FREQ: t.0001kHz
i Btf DISTH: 0.1% FILTER: BRI | _puss
| siod 2 | OF LEVEL DISTN | distn |
T T T oFF
300 | mu 107

o 3 |
an OFF

Fig. 3-11 RECEIVER TEST display with bar charts

Read off the measurements that are shown on the display in numericat form and as bar charts
(using the [bar charts] soft key), oscilloscope display (using the [scope] soft key} or audio
analyzer (using the [audio ana] soft key).

For the oscilloscope and audio analyzer dispiays, set parameters by using the soft keys as below.
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Display

"The following settings and measurements are shown:-

() GEN FREQ, INC, LEVEL and INC. The settings of the RF generator. A (for frequency)
and & (for level) appear alongside when the increments are active.

(b MODI1, MOD2Z, MOD3, MOD4, or MOD X, FREQ, INC, DEVN (or DEPTH) and INC.
The settings of one of the rodulation generators as selected by using the [1}, [2} or 3] key
(24) after the [MOD GEN] key (14) or by using the [display gen] soft key. If the wide
range modulation generator is enabled, the parameters of this are shown. MOD 2 is not
available when sequential tones has been selected on the TONES menu. CTCSS is shown
instead of MOD 3 when this has been selected on the TONES menu. When MOD1, MOD2,
MOD3 or MODA4 is shown in inverse video, the [FREQ] key (16) or the [DEVN DEPTH]
key (19) can then be used. A (for frequency) and 8 (for deviation or depth} appear alongside
when the increments are active.

{¢) AFFREQ and LEVEL. The frequency and level measurements of the receiver’s

demodulated output through the AF INPUT socket (38).

(@ DISTN, $/N or SINAD. When one of these soft keys is enabled, the distortion, signal-to-
noise or SINAD measurement of the receiver’s demodulated output is displayed.

(e) FILTER. This shows the AF filter that has been selected using the [band pass| or
[low pass] soft keys.

Bar charis

When the [bar charts] soft key is used, the following measurements are shown:-

(2) AFLEVEL. The measurement of the receiver’s demodulated output through the AF INPUT
socket (38).

(b) DISTN, S/N or SINAD. When one of these mutually exclusive soft keys is pressed, the
distortion, signal-to-noise or SINAD measurement of the receiver’s demodulated output is
displayed.

The bar charts are auto-ranging except when the [hold ranges| soft key is used. When
[hold ranges] is pressed, range up/down soft-key control is enabled.

Maximum hold

The soft keys beneath the bar charts allow each measurement presentation to indicate actual
levels or maximum levels.

With [max hold ON] selected, the bar chart and the digital readouts of it, will track any rise in
the measured level but will not track downward movement. Pressing the [reset] key will cause
the current level to be displayed before reapplying the maximum hold function. AnH is
displayed at the lower right of bar charts that are in the Maximum Hold mode.

With [max hold OFF] selected, the bar chart and the associated digital readouts, will track any
change in the measured level.

Oscilloscope

When the [scope] soft key is used, the graticule and trace show the levels of the receiver’s
demodulated output through the AF INPUT socket (38).

Audio analyzer

When the [audio ana] soft key is used, the graticule and trace show the spectrum of the receiver’s
demodualated output through the AF INPUT socket (38).

At the bottom of the display the REF FREQ setting is shown, corresponding to the frequency at
the vertical dotted line in the centre of the display.
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- Soft keys at left side of screen

T Seven keys are shown at the left side of the screen, (unless the wide range AF
o~ gencrator/modulation generator has been enabled). The seven keys are:-

i

™ {a) [RF gen on OFF]key. To enable or disable the RF generator. The output is through the
. RF TNC socket (36) (or RF N-type socket (35) if preferred) to the receiver under test.

{b) [display mod] key. To select the modulation generator before or after using the

- [MOD GEN] key (14). Press the key repeatedly to step through 1, 2 and 3. MOD 2 is not
available when sequential tones has been selected on the TONES menu. MOD 3 is not
available when CTCSS has been selecied on the TONES menu. The frequency and

-~ deviation or depth are shown for the selected generator. When the [MOD GEN] key is used,
. MGD1, MOD?2 or MOD3 appear in inverse video. The [FREQ] key (16) or the

: [DEVN DEPTH] key (19) can then be used. _

= ©) [mod ]l on OFF], [mod 2 on OFF] (or [tones on OFF]}, [mod 3 on OFF] (ot

{CTCSS on OFF])y and [mod X on OFF [ keys. To enable or disable the modulation

generators. [tones on OFF] is shown instead of [mod 2 on OFF] when sequential tones has
been selected on the TONES menu. [CTCSS on OFF] is shown instead of [mod 3 on OFF]

vy
- when CTCSS has been selected on the tones menu.

(d) [hold ranges], [auto range] or [expand on OFF ] key. The soft key function depends on the
“t previous selection. When {bar charts] has been selected, this soft key provides
3. [hold ranges] or [auto range], when [hold ranges] has been selected, the range can be
L selected using [range down/up] soft keys. When either [audio ana] or [scope] is selected,
e the fexpand on OFF ] soft key becomes available, to provide an expanded display with the
- availability of marker handling and measurement facilities.

When the wide range AF generator/modulation generator has been selected, only four soft keys
- are shown at the left of the screen., These four keys are:-
v (a) [RF gern ON off] key. As above.
: by [modgens I to 3] key. Pressing this key will cause the message ARE YOU SURE?. Press
- key again to continue. Press any other key 1o cancel to be displayed.
- If the key is pressed again, the wide range AF generator/modulation generator will be disabled

and modulation generators 1 to 3, and AF generators 1 to 3 will be enabled. The wide range AF
generator/modulation generator can only be enabled again through the HELP AND SET-UP
— mecnus. .

(¢} [mod 4 ON off] key. Repeatedly pressing this key will alternately turn the wide range

modulation generator on and off. If the wide range AT generator is in the ON condition,

i pressing this key will turn it off, and turn the wide range modulation generator on. But
pressing this key to turn the wide range modulation generator off wiil not tum the wide
range AF generator on.

- (d) [hold ranges], [auto range] or [expand on OFF ] key. As above.

Scoft keys at right side of screen

ERV I T

Seven keys are shown, as follows:-

{ay [band pass]key. To select a band-pass filter for the receiver’s demodulated output through
o the AF INPUT socket (38). The options are 0.3 to 3.4 kHz and CCITT or CMESS (shown
:"“é in inverse video). CCITT or CMESS is set by using the key sequence [HELP SET-UF],
23 [SET-UP], [TEST OPTIONS], [filter options], and [Psoph Filter]. See under Test options
: on page 3-128.
o (by [low pass]key. To select & low-pass filter for the receiver’s demodualated output. The
. options are 20 kHz LP, 300 Hz LP or NONE. This cancels a previous selection using the

[band pass] key.

y (¢} [dist on OFF]key. To enable or disable distortion measurement of the receiver’s
- demodulated output. When appropriate, DISTN and a bar chart appear. [dist ON off]
:' cancels [S/N ON off] or [SINAD ON off].
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(d) [S/Non OFF]key. To enable or disable signal-to-noise measurement of the receiver's
demodulated output. S/N and a bar chart appears. [S/N ON off] cancels [dist ON off] or
[SINAD ON off].

e} [SINAD on OFF]key. To enable or disable SINAD measurernent of the receiver’'s
demodulated output. When appropriate, SINAD and a bar chart appears. [SINAD ON off]
cancels [dist ON off] or [S/N ON off].

() [bar charts], [audio ana] and [scope] keys. To select a bar chart, audio analyzer or
oscilloscope dispiay. The two keys change according to the current selection.

Soft keys at bottom of screen

When the bar charts display has been selected and the [hold ranges] soft key is used, two keys are
shown below each bar chart as follows:-

(a) [range up]key. To increase the range of the bar chart.
(b) [range down]key. To decrease the range of the bar chart.

When the oscilloscope display has been selected, three pairs of keys are shown, as follows:-

(a) [x] and [3] keys. To increase and decrease, respectively, the level/division of vertical range
which is shown.

(b} [»4]and[4p]keys. To increase and decrease, respectively, the time/division of horizontal
range which is shown.

(¢} [single REPEAT] keys. To initiate a single scan.
When the audio analyzer display has been selected, three pairs of keys are shown, as follows:-

(a) EV ref level a] keys. To increase and decrease, respectively, the reference level of the
vertical range.

(b) * [» <] and [4»] keys. To increasc and decrease, respectively, the frequency/division of
horizontal range which is shown.

(¢} [single REPEAT] keys. To initiate a single scan.

AV Do TV by Mhovce Mene Ve P0re 8 v oe 1Y fyre?

Receiver testing - expanded
Oscilloscope

Connections

As under Recelver testing - non-expanded on page 3-38.

Procedure

Press the [Rx TEST] key (4). One of the RECEIVER TEST displays appears (whichever was last
selected). If an expanded display has appeared, press the [Rx TEST] key again. The RECEIVER
TEST display appears. See Fig. 3-11 on page 3-39.

Enter suitable selections and settings as under Receiver testing - non-expanded on page 3-38.

Press the [scope] and {expand on OFF] soft keys. The RECEIVER TEST SCOPE expanded
display appears. See Fig. 3-12 on page 3-43.
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For the display, set parameters by using the soft keys as below.

Display

When the [markers on OFF] soft key is pressed, the following measurements are shown:-

(a) Vertical sensitivity of oscilloscope.

(b)

AM. The difference between frequencies of M1 and M2 markers.

{cy M. The difference between levels of M1 and M2 markers.

- C}_..

. RECEIVER TEST SCOPE
100 . AM: 500.Cus
nU7div §M: Z8B4AnU

: !
| noue | f

,/\ AN

TB2azd

Fig. 3-12 RECEIVER TEST SCOPE expanded display with markers on

Soft keys at left side of screen
Four soft keys are shown after [markers on OFF] is pressed, as follows:-

{a)

(b)

©
(d)

[move ml m2] key. To show a dotted marker line (M1) or dashed marker line (M2). Each
can be moved by rotating the VARIABLE contro} (33). This key appears only when the
[markers on OFF | key is pressed.

[lock M1 &->M2] key. To move the two marker lines together. The legend changes o
[unlock M1 €-»M2]. This key appears only when the [markers on OFF] key is pressed.

[markers on OFF] key. To show the above measurements and soft keys.
[expand ON off] key. To revert to the RECEIVER TEST display.

Soft keys at bottom of screen
Three pairs of keys are shown, as follows:-

()

{b)

{e)

[A} and [v:l keys. To increase and decrease, respectively, the level/division of vertical range
which is shown.

[» <] and [4 p]keys. To increase and decrease, respectively, the time/division of horizontal
range which is shown.

[single REPEAT] keys. To initiate a single scan.
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Audio analyzer

Connections
As under Receiver testing - non-expanded on page 3-38.

Procedure

Press the [Rx TEST] key (4). One of the RECEIVER TEST displays appears (whichever was last
selected). If an expanded display has appeared, press the [Rx TEST] key again. The RECEIVER
TEST display appears. See Fig. 3-11 on page 3-35.

Enter suitable selections and settings as under Receiver testing - non-expanded on page 3-38.

Press the [audio ana] and [expand on OFF] soft keys. The RECEIVER TEST AUDIO
ANALYZER expanded display appears. See Fig. 3-13.

For the display, set parameters by using soft keys as below.

Display

The following setting is shown:-

(2)

(b)

©
GV

RFF LEVEL. The reference level for the audio analyzer which is set with cither the

[w ref level a] soft keys or as described below. The reference level corresponds to the top of
the graticule. If an increment has been set as in (b) below, then the reference level can be
incremented/decremented by pressing the INC 8 [{r] and [ ] keys.

The audio analyzer's reference level can be adjusted by pressing the [REF] then [LEVEL]
function keys to highlight the display’s REF LEVEL legend, then entering the required
reference level using the numeric DATA keys, followed by the [mV] DATA key.
Alternatively, the rotary VARIABLE control can be used instead of the numeric DATA
keys. :

SINC. The reference level increment that has been set as described below. The increment is
used by pressing the INC 6 [{t] and [#]keys.

Reference level increments can be set and/or adjusted by pressing the [REF] then [LEVEL]
then [INC] function keys to highlight the display’s REF LEVEL 8INC legend, then entering
the reguired increment setting using the numeric DATA keys, followed by the {mV] DATA
key.

PER DIV. The scaling of the graticule that has been set by using the [dB per div] soft key.

REF FREQ. The audio analyzer’s reference frequency, corresponding to the central vertical
dotted line on the graticule, which can be set as described below. If an increment has been
set 28 in (&) below, then the reference frequency can be incremented/decremented by
pressing the INC AFREQ [4] and [$]keys.

The audio analyzer’s reference frequency can be adjusted by pressing the [REF] then
[FREQ] function keys to highlight the display’s REF FREQ legend, then entering the
required reference frequency using the numeric DATA keys followed by the appropriate
[MHz], [kHz] or [Hz] DATA key. The reference frequency can also be adjusted using the
rotary VARIABLE control instead of the numeric DATA keys.

The reference frequency can be adjusted by two further methods using the marker facilities
that are available after pressing the [markers on OFF | soft key:-

Press [peak find], [set ref to M1] to set the reference to the strongest signal
or

Select /move M1 m2] and adjust the M1 marker using the rotary VARIABLE control,
then press the [sef ref to M1/ soft key.

Note that increments cannot be adjusted using the [REF FREQ] sequence while the markers
are on, though increments already set can be used.

3-44

46882-1594

g -

T D I O i €




{e) AINC. The reference frequency increment. If an increment has been set as described below,
then the reference frequency can be incremented/decremented by pressing the INC AFREQ
[{t]and [}] keys. .

Reference frequency increments can be set and/or adjusted by pressing the [REF] then
[FREQ)] then {INC] function keys to highlight the display’s REF FREQ AINC legend, then

entering the required increment using the numeric DATA keys, foltowed by the appropriate
[MHz], [kHz] or {Hz] DATA key.

RECEIVER TEST AUDIQ ANALYZER
REF LEUEL: 200nU H1: 1.620kHz fti: 184.833rY
PER DIU: 10dB aft: 1.360kHz &M 184,720 59.79dB

o :

Eaan

inoxholdl
B
por gl
{
X | ] ;\ |
- K | Al
SIS REF FREQ: 5000k

0K of £

Fig. 3-13 RECEIVER TEST AUDIO ANALYZER expanded display with markers
When the fmarkers on OFF] soft key is pressed, the following measurements are shown:-

(a) Ml or M2 frequency. The frequency at the M1 marker (dotted) or M2 marker (dashed) as
set by using the [move ml m2] soft key and the VARIABLE control.

(by M1l or M2 level. The level at the above marker.
(¢) AM. The difference between frequencies of M1 and M2 markers.
(d) O8M. The difference between levels of M1 and M2 markers (in absolute units and dB).

Soft keys at left side of screen

Five keys are shown, as follows:-

(a) [move ml m2] key. To show a dotted marker line (M1) or dashed marker line (M2). Each
can be moved by rotating the VARIABLE control (33). This key appears only when the
{markers on OFF ] key is pressed.

(b) [ock MI€->M2]key. To move the two marker lines together. The legend changes to
[unlock M1 ¢»M2]. This key appears only when the [markers on OFF | key is pressed.

(¢} [peak find] key. To move the dotted marker line (M1) to the frequency at which the level is
peak. This key appears only when the [markers on OFF] key is pressed. :

(dy [set refto M1]. To set REF FREQ to that of M1 marker position.

(&) [markers on OFF]key. To show the above measurements.

46882-159J
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OPERATION

(f) [expand on OFF]key. To revertio the RECEIVER TEST display.

Soft keys at right side of screen

Two keys are shown, as follows:-

(a)

(b)

[maxhold on OFF]key. To hold the display so that frequency components of the current
scan are only displayed if they arc greater in level than the equivalent frequency components
On previous scans.

[dB per div] key. To set the vertical resolution to 1, 2, 5 or 10 dB per division. This key is
shown except when the [markers on OFF 7 soft key is pressed.

Soft keys at bottom of screen

Three pairs of keys are shown, as follows:-

(a)

(b)

(©)

[w ref level a] keys. To increase and decrease, respectively, the reference level of the
vertical range.

[» «] and [« »] keys. To increase and decrease, respectively, the frequency/division of
horizontal range which is shown.

[single REPEAT] keys. To initiate a single scan.
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Duplex testing

Full duplex testing

Connections

l WARNING I

For two-port duplex, connect the transceiver under test as follows:-

(a) Thereceiver’s RF input connector to the RF TNC socket (36) (or RF N-type socket (35) if
preferred).

(by I required, the receiver’s AF output connector to AF INPUT socket (38). Use the [AC DC]
key (31) as required. -

{c) The transmitter’s RF output connector to the RF N-type socket (35) {or RF TNC socket (36)
if preferred for <1 W).

(dy If required, the transmitter’s AF input connector to the AF GEN OUTPUT socket (37).

For one-port duplex, connect the transceiver under test as above except for using a single RF
socket.

Use the [RF SELECT] key (34) to configure the TNC and/or N-type sockets for the appropriate
input/ontput, indicated by the adjacent front pane! lamps.

Hot surface

Take care when touching the RF N-type connector after continuous power input. If
54 W is exceeded, the temperature of the connector becomes excessive.

Input overload

On the RF N-type connector, the input power should not exceed 150 W,
On the RF TNC connector, the input power should not exceed 1 W,

When external modulation is to be used, connect the generator to the EXT MOD INPUT socket
(39).

Procedure

Press the [DUPLEX TEST] key (5). Onec of the DUPLEX TEST displays appears (whichever was
last selected). If one of the DUPLEX TEST (Tx) or DUPLEX TEST (Rx) displays has appeared,
press the [DUPLEX TEST] key again. The DUPLEX TEST display appears. See Fig. 3-14.

In its factory default condition, the 2965 tunes automatically to the strongest frequency
component at the RF N-type socket {provided it is >+10-dBm) or TNC socket (provided it is
>—10 dBm). :

Alternatively the test set can be manually tuned. The set frequency is shown against the Tx
FREQ legend, and any offset between this and the measured incoming RF signal is shown against
the OFFSET legend.

Enter the required selections and settings on the display as follows:-

(a) Select the RF generator by using the [RF GEN] key (12) and then enter the frequency and
level by using the [FREQ] key (16), the [LEVEL] key (17) and the DATA keys {24} and
(26). Alternatively, adjust the frequency and level by using the VARIABLE controf (33).
The [Rx=Tx FREQ] key (13) can be used to set the GEN FREQ to the Tx FREQ + OFFSET.
The default offset is (0 Hz but can be set as described in Help and setting up by pressing
[HELP SET-UPY, [SET-UP], [TEST OPTIONS], [freq plan]. .

46882-159.
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{by When RF frequency and level increments have been entered on the DUPLEX TEST (Rx)
display, A and & appear alongside the appropriate settings. Then, to increase or decrease
the setting, press the appropriate [INC] key (32}. To enable or disable the RT generator,

press the [RF gen on OFF [ soft key.

GEM FREQ

Mo 1 FRE

DEUN

BF FREG

FILTE

[RF_gon]
.ﬂﬂ_dffi

{c)

@

(e)

LEVEL :

L FUEE
DISTN

DUPLEX TEST
159.000000MHz Tx FREQ : 149.999981MH:z
~40 . 0dBn POWER : [EMELET iN_ BAND
Q: 1.0000kHz MOD FREQ : 999, 9H=z
1 2.500kHz FM DEUN  : 2, 8ZkHz PERK
1.0000kH= FILTER: 0.3-3.4ki:z
600mY
a.2% AF1 FREG 1.0000kHz
R: 0.3-3.4kHz LEVEL : 100.0aV
AF LEVEL Rx DISTN POWER FM DEUN
— e
f Y 1 % 10 dBm 10 kHz

1¢

Fig. 3-14 DUPLEX TEST display with bar charts

T
?Filter

Tx dist

To select a modulation generator, press the [MOD GEN] key {14). On the display, MOD 1,
MOD 2 or MOD 3 in inverse video shows which of the genérators has been selected. (If the
wide range modulation generator has been enabled, MOD 4 will be shown in inverse video.
See User options; 100 kHz audio or modulation generator on page 3-138). Enter the
frequency and deviation or depth by using the [FREQ] key (16), the [DEVN DEPTH] key
(19} and the DATA keys (24) and (26). Alternatively, adjust the frequency and deviation or
depth by using the VARIABLE control (33). The output from modulation generator 2 is
sequential tones when this has been selected on the TONES menu. The output for
modulation generator 3 is CTCSS when this has been selected on the TONES menu. See
under Signalling codes testing on page 3-99,

When modulation frequency and deviation or depth increments have been entered on the
DUPLEX TEST (Rx) display, A and § appear alongside the appropriate settings. Then, to
increase or decrease a setting, press the appropriate [INC] key (32). To enable or disable
the modulation generators which are not OFF, press the [Rx mod on OFF [ soft key.

To manually set the test set to the transmitter frequency, press the [Tx] key {11} and then,
either enter the frequency by using the DATA keys (24) and (26), or use the VARIABLE
control (33) to adjust the frequency setting.
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(fi  To select an AF generator, press the [AF GEN] key (15) and press the (1], [2] or [3i key
(24). On the display, AF1, AF2 or AF3 in inverse video shows which of the generators has
been selected. (If the wide range AF generator has been enabled, AF4 will be shown in

= inverse video see User options; 100 kHz audio or madulation generator on page 3-138.)

Enter the frequency and level by using the [FREQ! key (16), the [LEVEL] key (17} and the
DATA keys (24) and (26). Alternatively, adjust the frequency and level by using the

- VARIABLE controf (33). The output from modulation generator 2 is sequential tones when

this has been selected on the TONES menu. See under Signalling codes testing on

page 3-99.

(g} To select distortion, signal to noise or SINAD measurement, repeatedly press the
[Rx dist S/N SNDJ and [Tx dist 5/N] soft keys until the required selection is displayed.

Distortion, SINAD and signal-to-noise are measured within the bandwidth of the display’s
FILTER value as set by the fband pass] and [low pass] soft keys.

SINAD and distortion are measured at a frequency which is factory preset to 1 kHz. The
measurement frequency can be reset using the HELP AND SET-UP mode to either a
user-defined frequency or to the frequency of AF GEN 1. Distortion, SINAD or S/N tests
cannot be carried out while AF GEN 4 or MOD GEN 4 is enabled.

To change the frequency of measurement, use the key sequence [HELP SET-UP],
[SET-UP], [TEST OPTIONS] and [sinad & distn]. For further information, refer to the
section Help and setting up on page 3-124.

’ (h) To select filters, repeatedly press the {Rx filter] and [Tx filter] soft keys, until the required
~ filter is displayed.

Py

Read off the measurements that are shown on the display in numerical form and as bar charts.

When the 2965 unes automatically, it also selects the optimum spectrum analyzer reference level
and the input attenuator. This sets the level to the modulation analyzer and to the selective power
meter. With manual tuning at low levels, it is necessary to set these manually to achieve

optimum accuracy. On the DUPLEX TEST (Tx) SPECTRUM ANALYZER display, set the REF

LEVEL so that the signai peak is within the top two graticule divisions.

- Display

e In the left half of the display, the following settings and measurements for receiver testing are

il shown:-

. (a) GEN FREQ and LEVEL. The settings of the RF generator. A (for frequency) and & (for

s level) appear alongside when increments have been set.

. (b) MODI, MOD2Z, MOD3, MOD4 FREQ and DEVN or DEPTH. The settings of one of the
L modulation generators as selected by using the [11, [2] or [3] key (24} after the [MOD GEN]
3 key. If the wide range modulation generator is enabled, the parameters of this are shown.

- MOD 2 is not shown when sequential tones has been selected on the TONES menu. When
MOD 1, MOD 2 or MOD 3 is shown in inverse video, the [FREQ] key (16} or the

o IDEVN DEPTH] key (19) can then be used. Each generator can be enabled or disabled in
W" ‘ the DUPLEX TEST (Rx) display. The selected generator can be enabled or disabled by

; using the [Rx mod on OFF] soft key. When a generator is enabled but not selected for
e display, a warning sign (!) is shown in inverse video. A (for frequency) and & (for deviation
pi or depth) appear alongside when increments have been set.

. (¢) AFFREQ and LEVEL. The frequency and level measurements of the receiver’s

i - demodulated output through the AF INPUT socket (38).

-3 (d) DISTN, S/N or SINAD. When one of these is enabled, the distortion, sigral-to-noise or
SINAD measurement of the receiver’'s demodulated output. _

ik (e} FILTER. The fiiter for the receiver’s demodulated cutput as selected by using the

i [Rx filter] soft key.

: ' In the right half of the display, the following settings and measurements for transmitter testing
i are shown:-
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{a) Tx FREQ and POWER. The frequency and power measurements of the transmitter’s

output, For two-port duplex, this is through the RF N-type socket (35). When IN BAND o
has been selected by using the [power BW] sofi key in the TRANSMITTER TEST or S
DUPLEX TEST (Tx) display, this is shown in inverse video. (U
(b) MOD FREQ and FM DEVN, AM DEPTH or ®M DEVN. The modulation frequency and P-
deviation or depth measurements of the transmitter’s output. The type of modulation is that -
selected by using the fmod type] soft key in the DUPLEX TEST (Tx) display. e
{¢) DISTN or 8/N. When one of these is enabled, the distortion or signal-to-noise measurement h
of the demodulated signal from the transmitter’s output. .
{d) FILTER. The filter for the demodulated signal from the transmitier’s output as selected by r
asing the [Tx filter] soft key. Ba
{e) AF1, AF2, AF3 or AF4 FREQ and LEVEL. The settings of one of the AF generators as ’
selected by using the [1], [2] or {3] key (24) after the [AF GEN] key (15). If the wide range -
AF generator is enabled, the parameters of this are shown. AF2 is not shown when o
sequential tones has been selected on the TONES menu. When AF1, AF2, AF3 or AF4 is R
shown in inverse video, the [FREQ] key (16) or the [LEVEL] key (17) can then be used. -

Each generator can be enabled or disabled in the DUPLEX TEST (Tx) display, by using the
appropriate {gen on QOFF ] soft key.

Bar charls

In the left half of the display, the following measurements are shown:-

{2) AFLEVEL. The measurement of the receiver’s demodulated output through the AF INPUT
socket (38).

{b) DISTN, 5/N or SINAD. When one of these is enabled, the distortion, signal-to-noise or
SINAD measurement of the receiver’s demodulated outpui (with Rx shown) or the
demodulated signal from the transmifter (with Tx shown in inverse video), whichever was
last selected.

In the right half of the display, the following measurements are shown:-

() POWER. The measurement of the transmitter’s output. For two-port duplex, this is
through the RF N-type socket (35).

(b) FM DEVN, AM DEPTH or ®M DEVN. The modulation deviation or depth measurement
- of the transmitier’s output.

The bar charts are anto-ranging except when [hold ranges] soft keys have been used in the
[duplex test (Tx}] displays. The range designators are then shown in inverse video,

Maximum hold

When an H is displayed at the lower right of a bar chart, the measurement displayed is in the
Maximum Hold mode. This cannot be changed unless the appropriate duplex test (Rx) or duplex
test (Tx) mode is accessed. See the Bar chart sections under Duplex transmitter testing and
Duplex receiver testing.

Soft keys at left side of screen
Four keys are shown, as follows:-
(a) [RF gen on OFF]key. To enable or disable the RF generator,

(0)  [Rxmod on OFF] key. To enable or disable the modulation generator which is shown on
the display.

(¢} [Rxfilter] key. To select a filter for the receiver’s dernodulated output through the AF
INPUT socket {38). The options are 0.3 to 3.4 kHz, CCITT (or CMESS; see below),
NONE, 20 kHz LP, and 300 Hz LP. 0.3 to 3.4 kHz is automatically seiected when
distortion or SINAD testing is enabled. CCITT or CMESS is set using the key sequence
[HELP SET-UPY, [SET-UP], [TEST OPTIONS], [filter options] and [Psoph Filter]. See
under Test options on page 3-128.
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(dy [Rx dist /N SND] key. To enable or disable distortion, signal-to-noise or SINAD
measurement of the receiver's demodulated output. When appropriate, Rx DIST, Rx S/N or
Rx SINAD and a bar chart appear.

Scoft keys at right side of screen
Four keys are shown, as follows:-

(a) [Tx mune ON offj key. To disable automatic tuning or to return to automatic tuning after a
transmitter frequency has been set manually,

(b)Y [AF gen on OFF]key. To enable or disable the AF generator which has been selected. The
output is through the AF GEN OUTPUT socket (37) to the transmitter under test,

() [Txfilier]key. To select a filter for the demodulated signat from the transmitter’s output.
For two-port duplex, this is through the RF N-type socket (35). The options are 8.3 to
3.4 klz, CCITT (or CMESS; see below), 20kHz LP, 5 kHz LP, and 300 Hz L.P. 0.3to
3.4 kHz is automatically selected when distortion or SINAD testing is enabled. CCITT or
CMESS is set by using the key sequence [HELP SET-UP), [SET-UP], [TEST OPTIONS],
[filter options] and [Psoph Filter]. See under Test options on page 3-128.

(d) [Txdist 5/N]key. To enable or disable distortion or signal-to-noise measurement of the
demodulated signal from the transmitter’s output. When appropriate, Tx DISTN or Tx $/N
and a bar chart appear.

Soft keys at bottom of screen
Two groups of three keys are shown, as follows:-
(a) [duplex test (Rx)] keys. To change to the DUPLEX TEST (Rx) display.
(b)Y [duplex test {Tx)] keys. To change to the DUPLEX TEST (Tx) display.

Duplex transmitter testing

Connections

As under Full duplex testing on page 3-47.

Procedure

Press the [DUPLEX TEST] key (5). One of the DUPLEX TEST displays appears (whichever was
last selected). If an expanded display has appeared, press the [DUPLEX TEST] key agam The
DUPLEX TEST dispiay appears (Fig. 3-14 on page 3-48).

Press one of the [duplex test {Tx)] soft keys or, if the DUPLEX TEST (Rx) display appeared,
press the [duplex Rx Tx] soft key. The DUPLEX TEST (Tx) display appears. See Fig. 3-13 on
page 3-53.

In its factory default condition, the 2965 tunes automatically to the strongest frequency

component at the RF N-type socket {provided it is >+10 dBm) or TNC socket (provided it is
>—10 dBm).

Alternatively the test set can be mamually tuned. The set frequency is shown against the Tx
FREQ legend, and any offset between this and the measured incoming RF signal is shown against
the OFFSET legend.

Enter the required selections and settings on the display as follows:~

(a) To manually set the test set to the transmitter frequency, press the [Tx] key (11) and then,
either enter the frequency by using the DATA keys (24) and (26), or use the VARIABLE
control (33) to adjust the frequency setting.

{b) EInter the type of modulation by using the fmod fype] soft key.

46882-159J
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(d}

(e)

()

(2)

To select an AF generator, press the [AF GEN] key (15). On the display, AF1, AF2 or AF3
in inverse video shows which of the generators has been selected. To select another
generator, press the [1], [2] or [3] key (24) or press the [display gen] key repeatedly. (If the
wide range AF generator has been enabled, AF4 will be shown in inverse video. See User
options; 100 kHz audio or modulation generator on page 3-138).

Enter the frequency and level by using the [FREQ] key (16), the [LEVEL] key (17) and the
DATA keys (24) and (26). Alternatively, adjust the frequency and level by using the
VARIABLE control (33),

The output from AF generator 2 is sequential tones when this has been selected on the
TONES menu. See under Signalling codes testing on page 3-99. To enable or disable each
AF generator, press the appropriate [gen on OFF] (or [tones on OFF ) soft key.

[tones on OFF] is shown instead of {gen 2 on OFF] when sequential tones has been
selected on the TONES menu.

To enter an increment for Tx frequency or AF frequency, press the [Tx] key (11) or

[AF GEN] key (15), the [FREQ] key (16) and then the {INC] key (20). Enter the increment
by using the DATA kevs (24) and (26). A appears alongside the active increment. To
increase or decrease the frequency setting, press the appropriate [INC] key (32}, Only a
single frequency increment can be active. Entering one for Tx disables one for AF and vice
versd.

To enter an increment for AF level, press the [AF GEN] key (15), the [FREQ] key (16} and
then the [INC] kev (20). Enter the increment by using the DATA Keys (24) and (26).

3 appears alongside the active increment. To increase or decrease the level setting, press the
appropriate [INC] key (32).

To select distortion or signal-to-noise measurement, use the fdist on OFF] and
[S/N on OFF] soft keys.

Transmitter distortion and signal-to-noise are measured within the bandwidth of the
display’s FILTER value as set by the [Tx filter] soft keys,

The distortion of the demodulated transmitter is measured at a modulating frequency which
is factory preset to 1 kHz. The distortion measurement frequency can be reset uging the
HELP AND SET-UP mode to either a user-defined frequency or to the frequency of GEN 1.
Distortion, SINAD or §/N tests cannot be carried out while AF GEN 4 or MOD GEN 4 is
enabled.

To change the frequency of measurement, use the key sequence [HELP SET~UP],
[SET-UP], [TEST OPTIONS] and [sinad & distn]. For further information, refer to the
section Help and setting up on page 3-124.

To select a filter, use the [band pass] and [low pass] soft keys.
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Fig. 3-15 DUPLEX TEST (Tx; display with bar charts

Read off the measurements that are shown on the display in numerical form and as bar charts
(using the [bar charts] soft key), oscilloscope display (using the [scope ] soft key), spectrum
analyzer display (using the [spec ana] soft key) and modulation analyzer (using the [mod ana]
soft key).

For the oscilloscope, spectrum analyzer and modulation analyzer displays, set parameters by
using the soft keys as below.

For the spectrum analyzer display, set the reference frequency. Use the [REF] key (11) and then
enter the frequency.

When the 2965 tunes automatically, it also selects the optimum spectrum analyzer reference level
and the input attenuator. This sets the level to the modulation analyzer and to the selective power
meter. With manual tuning at low levels, it is necessary to set these manually to achieve
optimum accuracy. On the DUPLEX TEST (Tx) SPECTRUM ANALYZER display, set the REF
LEVEL so that the signal peak is within the top two graticute divisions.

Display

The following settings and measurements are shown:-

(2} Tx FREQ and INC. The frequency measurement of the transmitter’s output. Alternatively,
the transmitter’s frequency which has been entered manually and any increment. A appears
alongside when the increment is active. ' '

(b) OFFST. The difference between the frequency measurement of the transmitter’s output and
the transmitter frequency which has been entered manually.

(¢} POWER. The power measurement of the transmitter’s output. According to which has
been selected by using the [power BW] soft key, BROADBAND is shown or INBAND is
shown in inverse video.

(d) IF BW. The bandwidth for the transmitter power measurement as selected by using the
[IF BW] soft key. :
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(e} MOD FREQ and FM DEVN, AM DEPTH or ®M DEVN. The modulation frequency and
deviation or depth measurements of the transmitter’s output.

() DISTN or S/N. When one of these is enabled, the distortion or signal-to-noise measurement
of the demodulated signal from the fransmitter’s output.

(2) FILTER. The filter for the demodulated signal from the transmitter’s output as selected by
using the [band pass] and [low pass] soft keys.

(h}y AFI1, AF2, AF3 or AF4 FREQ, INC, LEVEL and INC. The seftings one of the AF
generators as selected by using the [1], [2] or [3] key (24) after the {AF GEN] key (15) or
using the [display gen] soft key. If the wide range AF generator is enabled, the parameters
of this are shown. AF2 is not shown when sequential tones has been selected on the
TONES menu. When AF1, AF2, AF3 or AF4 is shown in inverse video, the (FREQ] key
(16) or the [LEVEL] key (17) can then be used. A (for frequency) and 8 (for 1evci) appear
atongside when the increments are active.

Bar charts

When the [bar charts] soft key is used, the following measurements are shown:-

(a) POWER. The measurement of the transmitter’s output. For two-port duplex, this is
through the RF N-type socket (35). According to which has been selected by using the
[power BW] soft key, BROADBAND is shown or IN BAND is shown in inverse video.

(by TIM DEVN, AM DEPTH or ®M DEVN. The modulation deviation or depth measurament
of the transmitter’s output.

(¢} DISTN or S/N. When one of these is enabled, the distortion or signal-to-noise measurement
of the demodulated signal from the transmitter.

The bar charts are auto-ranging except when the [hold ranges] soft key is used. The range
designators are then shown in inverse video.

Maximum hold

The soft keys beneath the bar charts allow each measurement presentation to indicate actual
levels or maximum levels.

With [max hold ON] selected, the bar chart and the digital readouts of it, will track any rise in
the measured level but will not track downward movement. Pressing the [reser] key will cause
the current level to be displayed before reapplying the maximum hold function, AnHis
displayed at the lower right of bar charts that are in the Maximum Hold mode.

With [max hold OFF] selected, the bar chart and the associated digital readouts, will track any
change in the measured level.

Modulation leve!

The modulation level bar chart is a dual dispiéy, showing the positive modulation level on the

right and negative modulation level on the left. A digital reading of the indicated level is shown
at the side of each bar chart.

The digital reading of modulation level show in the top half of the display, as FM DEVN, AM
DEPTH or FM DEVN, is the average of the positive and negative readings.

Oscilloscope

When the [scepe] soft key is used, the graticule and trace show the levels of the demodulated
signal from the transmitter’s output through the RF N-type socket (35) (or RF TNC socket (36) if
preferred for <1 W),
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- Spectrum analyzer

When the [spec ana] soft key is used, the graticule and trace show the spectrum of the

_ transmitter’s output through the RF N-type socket (35) (or RF TNC socket (36) if preferred for
- <1 W).

o At the bottom of the display, the REF FREQ setting is shown.

...... - Modulation analyzer

‘When the fimod ana] soft key is used, the graticule and trace show the spectrum of the
demodulated signal from the transmitter’s output through the RF N-type socket (35) {or RF TNC
e socket (36) if preferred for <1 W).

At the bottom of the display, the REF FREQ setting is shown.

= Soft keys at left side of screen

Eight keys are shown at the left side of the screen, (unless the wide range AF
generator/modulation generator has been enabled). The eight keys are;-

. {a) [Txrtune ON off] key. To disable automatic tuning or to return to automatic tuning after a
: transmitter frequency has been set manually.

- {0y [mod type] key. To select the type of modulation of the transmitter’s output. The options
- are FM DEVN, AM DEPTH and ®M DEVN,

{c) [display gen]key. To select the AF generator before or after using the [AF GEN] key (15).
Press the key repeatedly to step through 1.2 and 3. AF2 is not available when sequential

— tones has been selected on the TONES menu. The frequency and level are shown for the

o selected generator. When the [AF GEN] key is used, AF1, AF2 or AF3 appear in inverse

: video. The [FREQ] key (16) or the [LEVEL] key (17} can then be used,

= (@ [genlon OFF], [gen 2 on OFF] (or [tones on OFF]) and {gen 3 on OFF] keys. To enable
or disable the AF generators. [fones on OFF] is shown instead of [gen 2 on OFF] when
sequential tones has been selected on the tones menu.

s (e} [duplex Rx Tx]key. To change to the DUPLEX TEST (Rx) display.

(f) [hold ranges], [auto range] ot [expand on OFF] key. The key changes according to the
T previous selection. When the [bar charts] soft key has been used, to disable or enable auto-
= ranging. When auto-ranging is disabled, pairs of the soft keys at the bottom of the screen

- become [range down] and [range up] and the range designators are shown in inverse video.
When the [spec ana] soft key has been used, to select the DUPLEX TEST (Tx)

T SPECTRUM ANALYZER expanded display. When the [mod ana] soft key has been used,
it to select the DUPLEX TEST (Tx) MOD ANALYZER expanded display. When the [scope]

. soft key has been used, to seiect the DUPLEX TEST (Tx) SCOPE expanded display.

When the wide range AF generator/modulation generator has been selected, only six soft keys are
ot shown at the left of the screen. These six keys are:-

(a) [Txtune ON off] key. As above.

(b) [mod type] key. As zbove.
: {c} [afgens Ito 3] key. Pressing this key will cause the message ARE YOU SURE?. Press kay
again to continue. Press any other key fo cancel to be displayed.
- A
™ If the key is pressed again, the wide range AF generator/modulation generator will be disabled
- and modulation generators 1 to 3, and AF generators 1 to 3 will be enabled. The wide range AF
: ‘ generator/modulation generator can only be enabled again through the HELP AND SET-UP
- menus.
o (dy [gen 4 ON off] key. Repeatedly pressing this key will alternately turn the wide range AF
. generator on and off. If the wide range MODULATION generator is in the ON condition,
et pressing this key will turn it off, and turn the wide range AF generator on. But pressing this
o key to turn the wide range AT generator off will not turn the wide range modulation

generator on.

- I VI
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{e) [duplex Rx Tx]key. As above.
() [hold ranges], [auto range] or [expand on OFF] key. As above.

Soft keys at right side of screen

Eight keys are shown, as follows:-

{a) [power BW][key. To select the bandwidth for transmitter power measurements. The
options are BROADBAND and IN BAND (shown in inverse video). BROADBAND means
power within the total bandwidth of the instrument. IN BAND means power at the
displayed frequency within the bandwidth whick has been selected by using the ff/F BW]
soft key. é:” :

(b} [IF BW]key. To select the bandwidth for transmiiter power measurements. Values of
300 Hz, 1 kHz, 3 kHz, 10 kHz, 30 kHz, 110 kHz, 280 kHz and 3 MHz are available, Press
the soft key repeatedly until the required value is shown on the display.

(¢} [band pass]key. To select a band-pass filter for the demodulated signal from the
transmitter’s output through the RF N-type socket (35). The options are 0.3 to 3.4 kHz and
CCITT {or CMESS; see below). 0.3 to 3.4 kHz is automatically selected when distortion or
SINAD testing is enabled. This cancels a previous selection using the [low pass] key.
CCITT or CMESS is set by using the key sequence [HELP SET-UP], [SET-UP],

[TEST OPTIONS], [filter options] and [Psoph Filter]. See under Test options on
page 3-128.

{(d}y [low pass]key. To select a low-pass filter for the demodulated signal from the transmitter’s

output. The options are 20 kHz LP, 5 kHz LF and 300 Hz LP. This cancels a previous
selection using the fband pass] key.

(e) [Txdist S/Njkey. To select between distortion and S/N measurement (or none) of the
demodulated signal from the transmitter’s ouiput. When appropriate, a distortion or S/N
bar chart appears.

() [bar charts], [spec ana], [mod ana] and [scope] keys. To select a bar chart, spectrum ’
analyzer, modulation analyzer or oscilloscope display. The three keys change according to e
the current selection. o

Soft keys at bottom of screen

When the bar charts display has been selected and the [hold ranges] soft key is used, two keys are’
shown below each bar chart as follows:- L
{a) [range up]key. To increase the range of the bar chart. e
(b)Y [range downjkey. To decrease the range of the bar chart. .
When the oscilloscope display has been selected, three pairs of keys are shown, as follows:- :--3'7
: e
(&) [:] and [¢] keys. To increase and decrease, respectively, the level/division of vertical range Db
which is shown.
() {» 4] and [4»]keys. To increase and decrease, respectively, the time/division of horizontal C
range which is shown. Pl
(¢) [single REPEAT] keys. To initiate a single scan, E__’
When the spectrum analyzer or modulation analyzer display has been selected, each pair of keys £
is as follows:- -
() Reflevel [v]and[a]keys. To increase and decrease, respectively, the level/division of [
vertical range which is shown, _ Pl
(b) [«p]and[» 4] keys. To increase and decrease, respectively, the frequency/division of :
horizontal range which is shown. [
{cy [single REPEAT] keys. To initiate a single scan. -5

AR
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Duplex transmitter testing - expanded
Oscilloscope

Connections
As under Full duplex testing on page 3-47.

Procedure

Press the [DUPLEX TEST] key (5). One of the DUPLEX TEST displays appears (whichever was
last selected). If an expanded display has appeared, press the [DUPLEX TEST] key again. The
DUPLEX TEST display appears (Fig. 3-14 on page 3-48).

Press one of the [duplex test (Tx)] soft keys or, if the DUPLEX TEST (Rx) display appeared,
" press the [duplex Rx Tx[ soft key. The DUPLEX TEST (Tx) display appears. See Fig, 3-15 on
page 3-53.

Proceed as under Transmirtter testing - expanded on page 3-25.

Display

As under Transmitter testing - expanded on page 3-25 except for the heading,
Spectrum analyzer

Connections
As under Full duplex testing on page 3-47.

Procedure

Press the [DUFLEX TEST] key (5). One of the DUPLEX TEST displays appears (whichever was
last selected). If an expanded display has appeared, press the [DUPLEX TEST] key again. The
DUPLEX TEST display appears (Fig. 3-14 on page 3-48).

Press one of the [duplex test (Tx}] soft keys or, if the DUPLEX TEST (Rx) display appeared,
press the [duplex Rx Tx] sofi key. The DUPLEX TEST (Tx) display appears. See Fig. 3-15.

Proceed as under Transmitter testing - expanded on page 3-25.

Display

As under Transmitter testing - expanded on page 3-25 except for the heading.
Modulation analyzer

Connections
As under Full duplex testing on page 3-47.

Procedure

Press the [DUPLEX TEST] key (5). One of the DUPLEX TEST displays appears {whichever was
last selected). If an expanded display has appeared, press the [DUPLEX TEST] key again. The
DUPLEX TEST display appears (Fig. 3-14 on page 3-48).

Press one of the [duplex test (Tx}] soft keys or, if the DUPLEX TEST (Rx) display appeared,
press the [duplex Rx Tx] soft key. The DUPLEX TEST (Tx) display appears. See Fig. 3-15.

Proceed as under Transmitter testing - expanded on page 3-25.

Display

As under Transmitter testing - expanded on page 3-25 except for the heading,
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Duplex receiver testing

Connections

As under Full duplex testing on page 3-47.

Procedure

Press the [DUPLEX TEST] key (5). One of the DUPLEX TEST displays appears (whichever was
last selected). If an expanded display has appeared, press the [DUPLEX TEST] key again. The
DUPLEX TEST display appears (Fig. 3-14 on page 3-48).

Press one of the [duplex test (Rx)] soft keys or, if the DUPLEX TEST (Tx) display appeared,
press the [duplex Rx Tx] soft key. The DUPLEX TEST (Rx) display appears. See Fig. 3-16.

As required, enter suitabie selections and settings as follows:-

(a} Select the RF generator by using the [RF GEN] key (12) and then enter the frequency and
level by using the {FREQ] key (16), the [LEVEL] key (17) and the DATA keys (24) and
(26). Alternatively, adjust the frequency and level by using the VARIABLE control (33).
To enable or disable the RF generator, press the [RF gen on OFF ] soft key.

(b) To select a modulation generator, press the [MOD GEN] key (14). On the display, MOD 1
MOD 2, MOD 3 or MOD X (for external) in inverse video shows which of the generators
has been selected. To select another generator, press the {11, [2] or [3] key (24) or press the
[display gen] key repeatedly. (If the wide range modulation generator has been enabled,
MOD4 will be shown in inverse video. Sce User options; 100 kHz audio or modulation
generator on page 3-138). Enter the frequency and deviation or depth by using the [FREQ]
key (16), the [DEVN DEPTH] key {19) and the DATA keys (24) and (26). Altematively,
adjust the frequency and deviation or depth by using the VARIABLE control (33). The
output from modulation generator 2 is sequential tones when this has been selected on the
TONES menu. The output from modulation generator 3 is CTCSS when this has been
selected on the TONES menu. See under Sigralling codes testing on page 3-99. To enable
or disable each modulation generator, press the appropriate [mod on OFF | (or
[tones on OFF J'or [CTCSS on OFF]) soft key. [tones on OFF] is shown instead of
[gen 2 on OFF] when sequential tones has been selected on the TONES ment.

{CTCSS on OFF]is shown instead of [gen 3 on OFF] when CTCSS has been selected on
the TONES menu.

(¢} To enter an increment for RF frequency or modulation frequency, press the [RF GEN] key
(12) or [MOD GEN] key (14), the [FREQ] key (16) and then the [INC] key (20). Enter the
increment by using the DATA keys (24) and (26). A appears alongside the active }
increment. To increase or decrease the frequency setting, press the appropriate [INC] key
(32). Only asingle frequency increment can be active. Entering an increment for RF
disables an increment previously set for modulation and vice versa. When a second typed
increment has been entered and then the first is reselected, its increment re-appears. To
activate this increment without changing its value, press the [ENTER] or any unit key (26).

(d) To enter an incremtent for RF level or modulation deviation or depth, press the [RF GEN]
key (12) and [LEVEL] key (17) or the [MOD GEN] key (14) and [DEVN DEPTH] key (19)
and then the [INC] key (20). Enter the increment by using the DATA keys (24) and (26).
& appears alongside the active increment. To increase or decrease the ievel or deviation or
depth setting, press the appropriate [INC] key (32). Only a single level or deviation or
depth increment can be active. Entering an increment for RF disables an increment for
modulation and vice versa. When a second increment has been entered and then the first is
reselected, its increment re-appears. To activate this increment without changing its value,
press the [ENTER] or any unit key (26).

3
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Fig. 3-16 DUFPLEX TEST (Rx) display with bar charts

To select distortion, signal-to-noise or SINAD measurement, use the [distn on OFF],
[5/N on OFF] and [SINAD on OFF ] soft keys.

The signal-to-noise distortion and SINAD are measured within the bandwidth of the
display’s FILTER value as set by the [band pass] and flow pass] soft keys.

The distortion and SINAD of the unit under test are measured at an audio frequency that is
factory preset to 1 kHz. The measurement frequency can be reset using the HELP AND
SET-UP mode to either a user-defined frequency or to the frequency of GEN 1. Distortion,
SINAD or §/N tests cannot be carried out while MOD GEN 4 or AF GEN 4 is enabled.

To change the frequency of measurement, use the key sequence [HELP SET-UP],
[SET-UP], [TEST OPTIONS] and [sinad & dism]. For further information, refer to the
section Help and setting up on page 3-124.

To select a filter, use the [band pass] and [low pass] soft keys.

Read off the measurements that are shown on the display in numerical form and as bar charts
(using the [bar charts] soft key), oscilloscope display (using the [scope] soft key) or audio
analyzer display (using the [audio ana] soft key).

For the oscilloscope and audio analyzer displays, set parameters by using the soft keys as shown
on the previous page.

Display

The following settings and measurements are shown:-

(@)

(b)

GEN FREQ, INC, LEVEL and INC. The settings of the RF generator. A (for frequency)
and & (for level) appear alongside when the increments are active.

MOD1, MOD?2, MOD3, MOD4 or MOD X, FREQ, INC, DEVN (or DEPTH) and INC.
The settings of one of the modulation generators as selected by using the {17, [2] or [3] key
(24) after the [MOD GEN1 key (14) or using the [display gen]| soft key. If the wide range
modulation generator is enabled, the parameters of this are shown. MOD 2 is not shown
whén sequential tones has been selected on the TONES menu. CTCSS is shown instead of
MOD 3 when this has been selected on the TONES menu.

46882-159J
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(@)

(e)

When MODI, MOD2, MOD3 or MOD4 is shown in inverse video, the [FREQ] key (16) or
the [DEVN DEPTH] key (19) can then be used. A (for frequency) and 8 (for deviation or
depth) appear alongside when the increments are active.

AF FREQ and LEVEL. The frequency and level measurements of the receiver’s
demodulated output through the AF INPUT socket (38).

DISTN, S/N or SINAD. When one of these is enabled, the distortion, signal-to-noise or
SINAD measurement of the receiver’s demoduiated output,

FILTER. The filter for the demodulated output through the AF INPUT socket (38) as
selected by using the [band pass] and [low pass] soft keys.

Bar charis

When the [bar charts] soft key is used, the following measurements are shown:-

(2)

(b)

AF LEVEL. The measurement of the receiver’s demodulated output through the AF INPUT
socket (38).

DISTN, S/N or SINAD. When one of these is enabled, the distortion, signal-to-noise or
SINAD measurement of the receiver’s demeodulated output.

The bar charts are auto-ranging except when the [hiold ranges| soft key is used. The range
designators are then shown in inverse video.

Maximum hold

The soft keys bencath the bar charts allow each measurement presentation (o indicate actual
levels or maximum levels.

With [max hold ON] selected, the bar chart and the digital readouts of it, will track any rise in
the measured level but will not track downward movement. Pressing the [reser] key will cause
the current level to be displayed before reapplying the maximum hold function. An H is
displayed at the lower right of bar charts that are in the Maximum Hold mode.

QOscilloscope

When the [scope] soft key is used, the graticule and trace show the level of the receiver’s
demodulated output through the AF INPUT socket (38).

Audio analyzer

When the [audio ana] soft key is used, the graticule and trace show the spectrum of the receiver’s
demodulated output through the AF INPUT socket (38).

At the bottom of the display, the REF FREQ setting is shown, corresponding to the frequency at
the vertical dotted line in the cenire of the display.

Soft keys at left side of screen

Eight keys are shown at the left side of the screen, (unless the wide range AF
generator/modulation generator has been enabled). The eight keys are:-

(a)

(b)

[RF gen on OFF] key. To enable or disable the RF generator. For two-port duplex, the
output is through the RF TNC socket (36) to the receiver under test.

{display mod] key. To sclect the modulation generator before or after using the

{MOD GEN] key (14). Press the key repeatedly to step through 1,2, 3 and X (for external).
MOD 2 is not avattable when sequential tones has been selected on the TONES menu.
MOD 2 is not available when sequential tones has been selected on the TONES menu,
MOD 3 is not available when CTCSS has been selected on the TONES menu., The
frequency and deviation or depth are shown for the selected generator, When the

IMOD GEN} key.is used, MOD1, MOD?2 or MOD3 appear in inverse video, The [FREQ]
key (16) or the IDEVN DEPTH] key (19) can then be used.
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(¢) [mod I on OFF], [mod 2 on OFF] (or [tones on OFF]), [mod 3 on OFF] (or
JCTCSS on OFF]) and [mod X on OFF ] keys. To enable or disable the RF generators.
[tones on OFF] is shown instead of /mod 2 on OFF] when sequential tones has been
selected on the TONES menu. [CTCSS on OFF] is shown instead of {mod 3 on OFF] when
CTCSS has been selected on the tones menu.

(dy [duplex Rx Tx] key. To change to the DUPLEX TEST (Tx)} display.

(e) [hold ranges], [auto range] or [expand on OFF ] key. The key changes according to the
previous selection; when the {bar charts [ soft key has been used, to disable or enable auto-
ranging; when auto-ranging is disabled, pairs of the soft keys at the bottom of the screen
become [range down] and [range up] and the range designators are shown in inverse video;
when the [audio ana] soft key has been used, to select the DUPLEX TEST (Rx} AUDIO
ANALYZER expanded display; when the [scope] soft key has been used, to select the
DUPLEX TEST (Rx) SCOPE expanded dispiay.

When the wide range AF generator/modulation generator has been selected, only five soft keys
are shown at the left of the screen. These five keys are:-

{a) [RF gen ON off]key. As above.

(b)  [mod gen I to 3] key. Pressing this key will cause the message ARE YOU SURE?. Press
key again to continue. Press any other key to cancel to be displayed.

Tf the key is pressed again, the wide range AF generator/modulation generator will be disabled
and modulation generators 1 to 3, and AF generators 1 to 3 will be enabled. The wide range AF
generator/modulation generator can only be enabled again through the HELP AND SET-UP
menus.

(¢) [mod 4 on OFF] key. Repeatedly pressing this key will alternately turn the wide range
modulation generator on and off. If the wide range AF generator is in the ON condition,
pressing this key will turn it off, and turn the wide range modulation generator on. But
pressing this key to turn the wide range modulation generator off will not turn the wide
range AYF generator on.

{(dy [duplex Rx Tx]key. As above.
(e) [hold ranges], [auto range] ot [expand on OFF[key. As above.

Soft keys at right side of screen

Seven keys are shown, as foliows:-

(a) [band pass]key. To select a band-pass filter for the receiver's demodulated output through
the AF INPUT socket (38). The options are 0.3 to 3.4 kHz and CCITT (or CMESS; see
below). 0.3 to 3.4 kHz is automatically selected when distortion or SINAD testing is
enabled. This cancels a previous selection using the [low pass] key. CCITT or CMESS is
set using the key sequence [HELP SET-UP], [SET-UP], [TEST OPTIONS} [filter options]
and [Psoph Filter]. See under Tes? options on page 3-128,

(b) flow pass] key. To select a low-pass filter for the receiver’s demodulated output. The
options are 20 kHz LP, 300 Hz LP, and NONE. This cancels a previous selection using the
[band pass]key.

{(¢) [dist on OFF]key. To enable or disable distortion measurement of the receiver’s
demodulated output. When appropriate, DISTN and a bar chart appear. [dist ON off]
cancels a previous selection of [S/N ON off] or [SINAD ON off].

(d) [S/N on OFF]key. To enable or disable signal-to-noise measurement of the receiver’s
demodulated output. When appropriate, S/N and a bar chart appear. [S/N ON off] cancels
a previous selection of [dist ON off] or [SINAD ON off].

(€) [SINAD on OFF] key. To enable or disable SINAD measurement of the receiver’s
demodulated output, When appropriate, SINAD and a bar chart appear. [SINAD ON off]
cancels a previous selection of [dist ON off] or [S/N ON off].
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{fy [bar charts], [audio ana] and [scope] keys. To select a bar chart, audio analyzer or
oscilloscope display. The two keys change according to the current selection.

"‘{ ﬂ “:

Soft keys at botiom of screen

When the bar charts display has been selected and the [hold ranges] soft key is used, two keys are
shown below each bar chart as follows:-

(a) [range down] key. To increase the sensitivity.

(b) [range up]key. To decrease the sensitivity.

When the oscilloscope display has been selected, three pairs of keys are shown, as follows:-

(a) [I] and [3] keys. To increase and decrease respectively, the level/division of vertical range
which is shown.

(b) [4»]and[p «]keys. To increase and decrease, respectively, the time/division of horizontal
range which is shown.

{cy [single REPEAT] keys. To initiate a single scan.
When the audic analyzer display has been selected, three pairs of keys are shown, as follows:-

(a) Reflevel [*]and [a]keys. To increase and decrease, respectively, the scaling of vertical
range which is shown.

(b) [»«]and[4plkeys. Toincrease and decrease, respectively, the frequency/division of
horizontal range which is shown.

{¢) [single REPEAT] keys. To initiate a single scan,

Duplex receiver testing - expanded

Oscilloscope

Connections

As under Full duplex testing on page 3-47.
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Procedure

Press the {[DUPLEX TEST] key (5). One of the DUPLEX TEST displays appears (whichever was
last selected). If an expanded display has appeared, press the [DUPLEX TEST] key again. The
DUPLEX TEST display appears {(Fig. 3-14 on page 3-48).

Press one of the [duplex test (Rx)] soft keys or, if the DUPLEX TEST ({Tx) display appeared,
press the [duplex Rx Tx] soft key. The DUPLEX TEST (Rx) display appears. See Fig. 3-16 on
page 3-59.

Proceed as under Receiver festing - expanded on page 3-42,

Display

As under Receiver testing - expanded on page 3-42 except for the heading.
Audio analyzer

Connections
As under Full duplex testing on page 3-47,
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Procedure

Press the [DUPLEX TEST] key (5). One of the DUPLEX TEST displays appears {whichever was
last selected). If an expanded display has appeared, press the [DUPLEX TEST] key again. The
DUPLEX TEST display appears (Fig. 3-14 on page 3-48).

Press one of the [duplex test (Rx)] soft keys or, if the DUPLEX TEST (Tx) display appeared,
press the [duplex Rx Tx] soft key. The DUPLEX TEST (Rx) display appears. See Fig. 3-16.

Proceed as under Receiver testing - expanded on page 3-42.

Display

As under Receiver testing - expanded on page 3-42 except for the heading.

46882-1594
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RF testing

RF input/output testing - non-expanded

Connections

WARNING |

Connect the unit’s REF input connector to the RF TNC socket (36) (or RF N-type socket (33) if
preferred).

Connect the unit’s RF output connector to the RF N-type socket (35) (or RF TNC socket (36) if
preferred for <1 W),

Use the [RF SELECT] key (34} accordingly.

Hot surface

L

Take care when touching the RF N-type connector after continuous power input, If
50 W is exeeeded, the temperature of the connector becomes excessive.

input overload

On the RF N-type connector, the input power should not exceed 150 'W.
On the RF TNC connector, the input power should not exceed 1 W.

Procedure

Press the [RF TEST] key (8) twice and the RF TEST menu appears. On the RF TEST menu two
keys are shown, as follows:-

(a) (RF IN/OUT]. To select the RF INPUT/OUTPUT TEST display.
(b) [SSB]. To select the SSB TRANSMITTER TEST display.

Press the [RF IN/OUT] soft key. The RF INPUT/OQUTPUT TEST display appears. See Fig. 3-17
on page 3-65.

In its factory default condition, the 2965 tunes automatically to the strongest frequency
component at the RF N-type socket (provided it is »>+10 dBm) or TNC socket (provided it is
>—10 dBm). Alternatively, the transmitter can be manually tuned to indicate frequency offset.

As required, enter suitable selections and settings, as shown on the display, as follows:-

(@) Select the RF generator by using the [RF GEN] key (12) and then enter the frequency and
level by using the [FREQ] key (16), the [LEVEL] key (17) and the DATA keys (24) and
(26). Alternatively, adjust the frequency and level by using the VARIABLE control (33).
Instead, the [Rx=Tx FREQ] key (13) can be used in the Tx TEST mode. To enable or
disable the RF generator, press the [RF gen on OFF] soft key.

g
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To select a modulation generator, press the [MOD GEN] key (14). On the display, MOD i,
MOD 2, MOD 3 or MOD X (for external} in inverse video shows which of the generators
has been sefected. To select another generator, press the [1}, [2] or [3] key (24) or press the
[display gen] key repeatedly. (If the wide range AF generator has been enabled, AF4 will
be shown in inverse video. See User options; 100 kHy audio or modulation generator on
page 3-138). Enter the frequency and deviation or depth by using the [FREQ] key (16), the
[DEVN DEPTH] key (19) and the DATA keys (24) and (26). Alternatively, adjust the
frequency and deviation or depth by using the VARIABLE controt (33). The output from
modulation generator 2 is sequential tones when this has been selected on the TONES
menu. The output from modulation generator 3 is CTCSS when this has been selected on
the TONES menu. See under Signalling codes testing on page 3-99. To enable or disable
each modulation generator, press the appropriate [mod on OFF [ {or [tones on OFF] or
[CTCSS on OFF ) soft key. [tones on OFF] is shown instead of [mod 2 on OFF ] when
sequential tones has been selected on the TONES menu, [CTCSS on OFF] is shown instead
of [mod 3 on OFF] when CTCSS has been selected on the TONES menu.

RE_INPUT /7 OUTPUT TEST
GEN FREQ : 150.000000MHz Tx FREQ : i49.999¢381MHz
LEVEL : -44.0dBm POWER: -2.5dBn TH BAND
L IF BW: 2B80kHz
EEPE 100 FREG: 1.0000kHz MOD FREG : 1.0000kHz
f DEVN: 2,500kHz FM DEUN PK
?AINE: DISTH : 0.9%
T 5 TNC : FILTER: 0.3-3.4kHz

ETE POUER FM_DEUN DISTHN
B
3]4] dfm 10 kHz 3 1 %
E » ’
| on BFF |

| nod X |

()

(d)

Fig. 3-17 RF INPUT/OUTPUT TEST display with bar charts

To enter an increment for RF frequency or modulation frequency, press the [RF GEN] key
(12} or [MOD GEN] key (14), the [FREQ] key (16) and then the {INC] key (20). Enter the
increment by using the DATA keys (24) and {26). A appears alongside the active
increment. To increase or decrease the frequency seiting, press the appropriate [INC] key
(32). Only a single frequency increment can be active. Entering one for RF digables one for
modulation and vice versa.

To enter an increment for RF level or modulation deviation or depth, press the [RF GEN]
key (12) and [LEVEL] key (17) or the [MOD GEN] key (14) and [DEVN DEPTH)] key (19)
and then the [INC] key (20). Enter the increment by using the DATA keys (24) and (26).

& appears alongside the appropriate settings. To increase or decrease the frequency, level,
deviation or depth setting, press the appropriate [INC] key (32). Only a single level or
deviation or depth increment can be active. Entering an increment for RF disables the
increment for modulation and vice versa.
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{e) To set the frequency manually, press the [Tx] key (11) and then enter the frequency using
the DATA keys (24) and (26). Alternatively, adjust the frequency by using the VARIABLE
control (33). :

(f)  To select distortion or signal-to-noise measurement, press the [Tx dist S/N] soft key
repeatedly.

Transmitter distortion and signal-to-noise are measured within the bandwidth of the
display’s FILTER value as set by the {Tx filrer/ soft keys.

The distortion of the demodulated transmitter is measured at a modulating frequency which
is factory preset 1o 1 kHz. The distortion measurement frequency can be reset using the
HELP AN SET-UP mode to either a user-defined frequency or to the frequency of GEN 1.
Distortion, SINAD or S/N tests cannot be carried out while AF GEN 4 or MOD GEN 4 is
enabled.

To change the frequency of measurement, use the key sequence [HELP SET-UP],
[SET-UP], [TEST OPTIONS] and [sinad & distn]. For further information, refer to the
section Help and setting up on page 3-124.

(2) To select a filter, use the [band pass] or [low pass] soft key.

Read off the measurements that are shown on the display in numerical form and as bar charts
(using the [bar charts] soft key), oscilloscope display (using the {scope] soft key), spectrum
analyzer display (using the [spec ana] soft key) or modulation analyzer (using the [ mod ana] soft
key.

For the oscilloscope, and spectram and modulation analyzer displays, set parameters by using soft
keys as below.

For the spectrum analyzer display, set the reference frequency. Use the [REF] key (11) and then
enter the frequency.

When the 2963 tunes automatically, it also selects the optimum spectrum analyzer reference level
and the inptt attenuator. This sets the Jevel to the modulation analyzer and to the selective power
meter. With manual tuning at low levels, i{ is necessary to sef these manually to achieve
optimum accuracy. On the RF TEST SPECTRUM ANALYZER display. set the REF LEVEL so
that the signal peak is within the top two graticule divisions.

Display

In the left half of the display, the following settings and measurements for testing the unit’s input
are shown:-

(a) GENFREQ and LEVEL. The settings of the RF generator. This is connected through the
RF TNC socket {36) (or RF N-type socket (35) if preferred) to the unit’s RF input connector.
A (for frequency) and 8 (for level) appear alongside when the increments are active.

(v MODI1, MOD2, MOD3, MOD4 X FREQ and DEVN or DEPTH. The settings of one of the
modulation generators is selected by using the [1], [2] or [3} key (24) after the [MOD GEN]
key (14) is pressed, or using the [display gen] soft key. If the wide range modulation
generator is enabled, the parameters of this are shown. MOD 2 is not shown when
sequential tones has been selected on the TONES menu. CTCSS is shown instead of MOD
3 when this has been selected on the TONES menu., When MOD1, MOD2, MOD3 or
MOD4 is shown in inverse video, the [FREQ] key (16} or the [DEVN DEPTH] key (19) can
then be used. A {(for frequency) and & (for deviation or depth) appear alongside when the
increments have been set.

() AINC and 3INC. The increments of the RF generator’s frequency and level or the
modulation frequency and deviation or depth. A and § appear alongside the parameters
when their increments are active.
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In the right half of the display, the following settings and measurements for testing the unit’s
ouiput are shown:-

(a} Tx FREQ and POWER. The frequency and power measurements of the unit’s output.
When IN BAND has been selected by using the {power BW] soft key, this is shown in
inverse video.

(b) IF BW. The bandwidth for the unit’s output power measurement as selected by using the
[1F BW] soft key in the TRANSMITTER TEST or DUPLEX TEST (Tx) display.

(¢} MOD FREQ and FM. DEVN, AM DEPTH or @M DEVN. The modulation frequency and
deviation or depth measurements of the unit’s output. Set the modulation type, using the
soft keys on the left side of the screen, to be the same as that to be measured.

(dy DISTN or S/N. The distortion or signal-to-noise measurement of the demodulated signal
from the unit’s output as selected by using the [Tx dist S/N] soft key.

{e) FILTER. The filter for the demodulated signal from the unit’s output as selected by using
the [Tx filier] soft key.

Bar charts
When the [bar charts] soft key is used, the following measurements are shown:-
(a) POWER. The measurement of the unit’s output.

() FM DEVN, AM DEPTH or @M DEVN. The modulation deviation or depth measurement
of the unit’s output.

(¢ DISTN or 3/N. When one of these is enabled, the distortion or signal-to-noise measurement
of the demodulated output.

The bar charts are auto-ranging except when the [hold rangesj soft key is used. The range
designators are then shown in inverse video.

Oscilloscope

When the {scope] soft key is used, the graticule and trace show the levels of the demodulated
signal from the equipment’s output through the RF N-type socket (35) {or RF TNC socket (36) if
preferred for <1 W),

Spectrum analyzer

When the {spec ana] soft key is used, the graticule and trace show the spectrumn of the unit’s
output through the RF N-type socket (35) (or RF TNC socket (36) if preferred for <1 W),

At the bottom: of the display, the REF FREQ setting is shown,

Modulation analyzer

When the {mod ana] soft key has been used, the graticule and trace show the spectrum of the
unit’s demodulated output.

At the bottom of the display, the REF FREQ setting is shown, corresponding to the frequency at
the central verticat dotted line on the display.
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Soft keys at left side of screen

Seven keys are shown at the left side of the screen, (unless the wide range AF
generator/modulation generator has been enabled). The seven keys are:-

(a) [RF genon OFF[key. To enable or disable the RF generator. The output is through the
RF TNC socket (36) (or RF N-type socket (35) if preferred) to the unit under test.

(b) [display mod] key. To select the modulation generator before or after using the
[MOD GEN] key (14). Press the key repeatedly to step through 1,2,3 and X (for external).
MOD 2 is not available when sequential tones has been selected on the TONES menu.
MOD 3 is not available when CTCSS has been selected on the TONES menu. The
frequency and deviation or depth are shown for the selected generator. When the
IMOD GEN] key is used, MOD1, MODZ or MOD?3 appear in inverse video. The [FREQ]
key (16) or the [DEVN DEPTH] key (19) can then be used.

{¢) [mod I on OFF], [mod 2 on OFF] (or [tones on OFE], [mod 3 on OFF] (or
{CTCSS on OFF]) and [mod X on OFF ] keys. To enable or disable the modulation
generators. [tones on OFF] is shown instead of [mod 2 on OFF] when sequential tones has
been selected on the TONES menu. [CTCSS on OFF] is shown instead of fmod 3 on OFF]
when CTCSS has been selected on the tones menu.

(dy [hold ranges], [auto range] or {expand on OFF] key. The key changes according to the
previous selection. When the [bar charts] soft key has been used, press [hold ranges] or
[auto range] respectively to disable or enable auto-ranging. When auto-ranging is disabled,
pairs of the soft keys at the bottom of the screen become [ range downf and frange up] and
the range designators are shown in inverse video. When the [spec ana] soft key has been
used, press [expand on OFF] to select the RF TEST SPECTRUM ANALYZER expanded
display. When the {mod ana] soft key has been used, press fexpand on OFF] to select the
RFTEST MOD ANALYZER expanded display. When the [scope] soft key has been used,
press [expand on OFF] 1o select the RF TEST SCOPE expanded display.

When the wide range AF generator/modulation generator has been selected, only four soft keys
are shown at the left of the screen. These four keys are:~

(a) [RF gen ON off] key. As above,

(b) [modgens I to 3] key. Pressing this key will cause the message ARE YOU SURE?. Press
key again to continue, Press any other key to cancel to be displayed.

If the key 1s pressed again, the wide range AF generator/modulation generator will be disabled
and modulation generators 1 to 3, and AF generators 1 to 3 will be enabled. The wide range AF

generator/modulation generator can only be enabled again through the HELP AND SET-UP
menus. :

(&) [mod 4 on OFF]key. Repeatedly pressing this key will alternately turn the wide range
modulation generator on and off. I the wide range AF generator is in the ON condition,
pressing this key will turn it off, and turn the wide range modulation generator on, But

pressing this key to turn the wide range modulation generator off will not turn the wide
range AF generator on.

(d) [hold ranges], [auto range] or [expand on OFF] key. As above.

Soft keys at right side of screen
Seven keys are shown, as follows:-

(a) [Tx tune ON off] key. To disable automatic tuning or to refurn to autornatic tuning after a
unit’s output frequency has been set manually.

(b) [power BW]key. To select the bandwidth for output power measarements. The options are
BROADBAND and IN BAND (shown in inverse video). BROADBAND means power
within the total bandwidth of the instrument. IN BAND means power at the displayed
frequency within the bandwidth which has been selected by using the /IF BW] soft key in
the TRANSMITTER TEST or DUPLEX TEST (Tx) displays.
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(¢) [Txfilter] key. To select a filter for the demodulated signal from the unit’s output. The
options are 0.3 to 3.4 kHz, CCITT (or CMESS; see below), 20kHz LP, 5kHz L.P and
300 Hz LP. 0.3 to 3.4 kHz is automatically selected when distortion or SINAD testing is
enabled. CCITT or CMESS is set by using the key sequence [HELP SET-UP), [SET-UP],
[TEST OPTIONS], [filter options] and [Psoph Filter]. See under Test options on
page 3-128.

(d) [Txdist S/N]key. To enable or disable distortion or signal-to-noise measurement of the
unit’s demodulated output. When appropriate, DISTN or S/N and a bar chart appear.

(€} [spec anal, [mod ana], [scope] and [bar charts] keys. To select a spectrum analyzer,
modulation analyzer, oscilloscope or bar chart display. The three keys change according to
the current selection.

Soft keys at bottom of screen

When the bar charts display has been selected and the fhold ranges] soft key is used, two keys are
shown below each bar chart as follows:-

(a) [range down]key. To increase the sensitivity.

(b) [range up] key. To decrease the sensitivity.

When the oscilloscope display has been selected, three pairs of keys are shown, as follows:-

{z) [:] and [@] keys. To increase and decrease, respectively, the level/division of vertical range
which is shown. -

() [» «] and {4»]keys. To increase and decrease, respectively, the time/division of horizontal
range which is shown.

(¢} [single REPEAT] keys. To initiate a single scan.

When the spectrum analyzer or modulation analyzer display has been selected, three pairs of keys
are shown, as follows:-

(a) Reflevel[¥] and {A] keys. To increase and decrease, respectively, the level, deviation or
depth of vertical range which is shown.

(b) [» 4] and [4»]keys. Toincrease and decrease, respectively, the frequency/division of
horizontal range which is shown.

(¢) [single REPEAT]keys. To initiate a single scan.

RF input/output testing - expanded

Oscilloscope

Connections

As under RF input/output testing - non-expanded on page 3-64.

Procedure

Press the [RF TEST] key (8) twice and the RF TEST menu appears. On the RF TEST menu
press the [RF IN/OUT] soft key. The RF INPUT/OUTPUT TEST display appears. See Fig. 3-17
on page 3-65.

Proceed as under Transmitter testing - expanded on page 3-25.

Display

As under Transmitter festing - expanded on page 3-25 except for the heading.
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Spectrum analyzer

Connections
As under RF input/output festing - non-expanded on page 3-64.

Procedure
Press the [R¥ TEST] key (8) twice and the RF TEST menu appears. On the RF TEST menu

press the [RF IN/OUT] soft key, The RF INPUT/QUTPUT TEST display appears. See Fig. 3-17,

Proceed as under Transmitter testing - expanded on page 3-25.
To select the tracking generator, press the [frrack on OFF ] key.
For more information about the tracking generator, refer to Versatile tracking generator on
page 3-138.
Display
As under Transmitter testing - expanded on page 3-235 except for the heading and as below:-
() TG MODE The current setting of the tracking generator offset tnode is shown on the
display.
Soft keys at right side of screan
An extra key is shown as follows:-

{track on OFF | key. To turn the tracking generator signal on or off.
Modulation analyzer

Connections
As under RF input/output testing - non-expanded on page 3-64.

Procedure
Press the [RF TEST] key (8) twice and the RF TEST menu appears. On the RF TEST menu

press the [RF IN/OUT] soft key. The RF INPUT/OUTPUT TEST display appears. See Fig. 3-17.

Proceed as under Transmitter testing - expanded on page 3-25,

Display

As under Transmitter testing - expanded on page 3-25 except for the heading,

SSB transmitier testing - non-expanded

Connections
Connect the transmitter’s RF output connector to the RF N-type socket (35) (or RF TNC socket

(36} if preferred for <1 W). Use the [RF SELECT] key (34) to select the appropriate connector,
indicated by the lit indicator.

Connect the transmitter’s AF input connector to the AF GEN QUTPUT socket (37).

Hot surface

Take care when touching the RF N-type connector after continuous power input. If
50 W is exceeded, the temperature of the connector becomes excessive,

fo.
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Input overload

On the RF N-type connector, the input power should not exceed 150 W.
On the RF TNC connector, the input power should not exceed I W,

Procedure

Press the [RF TEST] key (8) twice and the RF TEST menu appears. On the RF TEST menu,
press the fSSB] soft key. The SSB TRANSMITTER TEST display appears. See Fig. 3-18.

In its factory default condition, the 2965 tunes automatically to the strongest frequency
component at the RF N-type socket {provided that it is > +10 dBm)} or TNC socket (provided that
it is > —10 dBm}. When the 2965 tunes automatically, it also selects the optimum spectrum
analyzer reference level and, as a result, also selects the input attenuator. This sets the level to
the sideband and CW apalyzer. With manual tuning at low levels, it is necessary to set the
spectrum analyzer reference level manually to achieve optimum accuracy. With the spectrum
analyser displayed, set the REF LEVEL so that the signal peak is within the top two graticule
divisions. The transmitter can be manually tuned to indicate frequency offset.

The SSB TEST operates in one of two modes; sideband mode - lower (LSB) or upper (USB), or
carrier wave (CW) mode. In the sideband mode, the andio generator AF1 modulates the
fransmitter to generate a sideband below or above the frequency of the suppressed carrier. In this
mode, the auto-tuned Tx FREQ is the frequency of the suppressed carrier and is caleulated from
the measured sideband frequency, AF1 FREQ and either 1.SB or USB, whichever is selected. The
spectrum of the demodulated transmitter output is displayed on the sideband analyser and relative
armnplitudes of the LSB, CW and USB are displayed on the suppression analyser.

The carrier wave mode is provided for measuring unmodulated, unsuppressed transmitiers. The
Tx FREQ is the frequency of the carrier and is measured directly and independent of AF1 FREQ
as in normal transmitter testing. In this mode, the sideband and suppression analyzers are
replaced by the CW analyzer, which displays the spectrum of the transmitter.

The sideband and CW analyzers display the demodulated transmitter after internal AGC
levelling. Provided that the spectrum analyzer reference level is set correctly, the AGC will
maintain the largest signal at the top of the sideband or CW analyzer display. This applies
irrespective of the transmitter power. Using AF1 and AFZ simulianeously with a 20 dB difference
in level will range the highest signal to the top of the analyzer screen and allow the lower level
signal to be varied in frequency to measure the transmitter bandwidth. In the expanded sideband
analyzer, pressing the [audio sweep] soft key performs this test automatically.

Enter the required selections and settings on the display as follows:-

{a} To manually set the test set to the transmitter frequency, press the [Tx] key (11) and then,
either enter the frequency by using the DATA keys (24) and (26}, or use the VARIABLE
control (33} to adjust the frequency setting.

(b) To select an AF generator, press the [AF GEN] key (15). On the display, A¥1 or AF2 in
inverse video shows which of the generators has been selected, To select the other
generator, press the [1 or [2] key (24) or press the [display gen] soft key repeatedly, Enter
the frequency and level by using the [FREQ] key (16}, the [LEVEL] key (17) and the DATA
keys (24) and (26). Alternatively, adjust the frequency and level by using the VARIABLE
comirod (33).

{¢) Toenter an increment for Tx frequency or AF frequency, press the [Tx] key (11) or
[AF GEN] key (15), the [FREQ] key (16) and then the [INC] key {20). Enter the increment
by using the DATA keys (24) and (26). A appears alongside the active increment, To
increase or decrease the frequency setting, press the appropriate [INC] key (32). Only a
single frequency increment can be active. Entering an increment for Tx disables the
increment for AF and vice versa.
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S5B TRANSMEITTER TEST
: 19.999980MH=z  POWER LSB: 17 .9mld
ARUTO TUNED

: 1, 0006kH, BISTH  1.7%
 1.0000kHz INE:
106G, Onlt INC:

U meaan

Fig. 3-18 SSB TRANSMITTER TEST display with bar ckarts

(d) To enter an increment for AF level, press the [AF GEN] key (15, the [LEVEL] key (17)
and then the [INC] key (20). Enter the increment by using the DATA keys (24) and (26).
O appears alongside the active increment. To increase or decrease the level setting, press the
appropriate [INC] key {32).

(e) To select distortion measurement, use the [dist on OFF | soft key.
Transmitier distortion is measured within a 300 Hz to 5 kHz bandwidth.

The distortion of the demodulated transmitter is measured at a modulating frequency which
is factory preset to 1 kHz. The distortion measurement frequency can be reset using the
HELP AND SET-UP mode to either a user-defined frequency or to the frequency of

AF¥ GEN 1.

To change the frequency of measurement, use the key sequence [HELP SET-UP},
[SET-UP], [TEST OPTIONS], and [sinad & distn]. For further information, refer to the
section Help and setting up on page 3-124.

Read off the measurements that are shown on the display in numerical form and as bar charts
(using the [bar charts] soft key), spectrum analyzer display (using the [spec ana] soft key),
sideband analyzer display (using the {sband ana] soft key), suppression analyzer display (using
the [suppres on OFF] soft key) or CW analyzer display (by pressing the f[CW on OFF] soft key
followed by the [CW ana] soft key).

For the spectrum analyzer, sideband analyzer, suppression analyzer and CW analyzer displays,
set parameters by using the soft keys as below,

For the spectrum analyzer display, set the reference frequency. Use the [REF] key (11) and then
enter the frequency.
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Display

The following settings and measurements are shown:-

(a) Tx FREQ and INC. The suppressed carrier frequency and increment. The frequency
measurement of the transmitter’s output through the RF N-type socket (35) (or RF TNC
socket {36) if preferred for <1 W) used to calculate the suppressed carrier frequency
depending on AF1 FREQ and either LSB or USB, or the measured transmitter frequency in
the unmodulated and unsuppressed CW mode, or the transmitter frequency which has been
entered manually and any increment. A appears alongside when the increment is active.

(b) OFFST. The difference between the frequency measurement of the transmitter’s output and
the transmitter frequency which has been entered manually.

(¢) POWER. The power measurement of the fransmitter’s output.
() MOD FREQ. The modulation frequency measurement of the transmitter’s output.

(e) DISTN. When enabled in LSB or USB mode only, the distortion measurement of the
demodulated signal from the ransmitter’s output,

(f) AF1 or AF2 FREQUENCY, INC, LEVEL and INC. The settings on one of the AF
gencrators as selected by using the [1] or [2] key {24) after the [AF GEN] key (15) orby
using the [display gen] soft key. When AF1 or AF2 is shown in inverse video, the [FREQ]
key (16} or the [LEVEL] key (17) can then be used. A (for frequency) and & (for leveh)
appear alongside when the increments are active.

Bar charis

When the [bar charts] soft key is used, the following measurements are shown:-

(2) POWER. The measurement of the transmitter’s output through the RF N-type socket (35)
{or RF TNC socket (36) if preferred for <1 W.

(b) DISTN. When enabled, the distortion measurement of the demodulated signal from the
transmitter’s output.

The bar charts are auto-ranging except when the [hold ranges] soft key i3 used. The range
designators are then shown in inverse video.

Suppression analyzer

When the [suppres on OFF] soft key is used, three bar charts are displayed which show the
relative amplitudes of the signals at the LSB, CW and USB frequency. Press the [sband Isb USB]
soft key and select the same mode as the transmitter under test. This assigns the broad-band
power reading to the sclected sideband and measures the other two relative to it. See Fig 3-19.
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Fig. 3-19 SSB TRANSMITTER TEST display with suppression analyzer

Spectrum analyzer

When the [spec ana] soft key is used, the graticule and trace show the spectrum of the
trapsmitter’ s output through the RF N-type socket (35) (or RF TNC socket (36) if preferred for

<1 W).

At the bottom of the display, the REF FREQ setting is shown, which corresponds to the central

vertical dotted line on the graticule.

Sideband analyzer

When the [sband ana] soft key is used, the graticule and trace show the spectrum of the
demodulated signal from the fransmitter’s output through the RF N-type socket {33) (or RF TNC

socket (36) if preferred for <1 W),

At the bottom of the display, the REF FREQ setting is shown, which corresponds to the cesntral

vertical dotted line on the graticule.

CW analyzer

The CW analyzer is switched on by pressing the [{CW on OFF] soft key followed by the

{CW ana] soft key. ‘The graticule and trace show the spectrum of the signal from the
transmitter’ s output through the RF N-type socket (35) (or RF TNC socket (36) if preferred for
<1 W). The CW analyzer and the sideband analyser share the same AGC circuit, which results
in the largest signal ranging to the top of the display. When viewing z signal on the CW
analyser, the trace shows the RT signal as on the spectrum analyzer rather than the demodulated

audio signal as on the sideband analyzer.

At the bottom of the display, the REF FREQ setting is shown, which corresponds to the central

vertical dotted line on the graticule.
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- Soft keys at left side of screen
Five keys are shown, as follows:-

o (a)

(b)

- ©)
(d)

(&)

[Tx tune ON off] key. To disable automatic tuning or to return to automatic tuning after a
transmitter frequency has been set manually.

[display gen] key, To select the AF generator before or after using the JAF GEN] key (15).
Press the key repeatedly to change between 1 and 2. The frequency and level are shown for
the selected generator. When the [AF GEN] key is nsed, AF! or AF2 appear in inverse
video. The [FREQ] key (16) or the [LEVEL] key (17) can then be used.

[gen I on OFF], [gen 2 on OFF] keys, To enable or disable the AF generators.

[SSB Rx Tx] key. To switch between the SSB TRANSMITTER AND RECEIVER TEST
displays. When switching from SSB TRANSMITTER TEST to S8B RECEIVER TEST, Rx
FREQ is set to the Tx FREQ. When switching from SSB RECEIVER TEST to SSB
TRANSMITTER TEST, Tx FREQ is set to the Rx FREQ.

[hold ranges], [auto range] ot [expand on OFF] key. The key changes according to the
previous selection.

When the [bar charts] soft key has been used, the key is used to disable or enable auto-
ranging. When auto-ranging is disabled by pressing [hold ranges/, soft keys below the
screen become [range down] and [range up] and the range designators are shown in
inverse video.

When the [spec ana], [sband ana] or [CW ana] soft key has been used, the key changes fo

[expand on OFF]. Press [expand on OFF | to select either SSB TRANSMITTER TEST
SPECTRUM, SIDEBAND or CARRIER WAVE ANAL YZER expanded displays.

Soft keys at right side of screen

(a)

2 (b)
- ©

(d)

()

Six keys are shown, as follows:-

[sband LSB usk] key. To select either lower or upper sideband mode of operation. This
mode is set to the sideband mode of the transmitter under test to avoid errors in Tx,
OFFSET and MOD FREQ.

[CW on OFF ] key. To select carrier wave mode of operation. This mode is selected when
the transmitter under fest is generating an unmodulated and unsuppressed carrier.

[dist on OFF]key. To enable or disable distortion measurement of the demodulated signal
from the transmitter’s outpui. When appropriate a DISTN bar chart appears.

[suppres on OFF ] key. To select a bar chart display showing the relative amplitudes of the
LSB, CW and USB signals. The broad-band power measurement is on either the LSB or
USB, whichever is selected. Numerical readings appear alongside the power measurement.
This mode is not aveailable in CW mode.

[bar charts], [spec ana], [sband ana] and [CW ana] keys. To select a bar chart, spectrum
analyzer, sideband analyzer or carrier wave analyzer display. The four keys change
according to the current selection.

Soft keys at boitom of screen

) When the bar charts display has been selected and the [hold ranges] soft key is used, two keys are
shown below each bar chart as follows:-

o (a) [range up]key. Toincrease the range of the bar chart,

. (by [range down]key. To decrease the range of the bar chart.

= When the spectrum analyzer or sideband or carrier wave analyzer display has been selected, three

Y pairs of keys are shown, as follows:-
(a) Reflevel [w]and [a]keys. To increase and decrease, respectively, the reference level.

= () [p 4] and[4»]keys. To increase and decrease, respectively, the frequency/division of the

)

horizontal range which is shown.

[single REPEAT] keys. To initiate & single scan.
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SSB transmitter testing -~ expanded -t

Spectrum analyzer ' o
Connections

Asunder SSE transmitter testing - non-expanded on page 3-70.
Procedure

Press the [RF TEST] key (8) twice and the RF TEST menu appears. On the RF TEST menu,
press the [SSB/ soft key. The SSB TRANSMITTER TEST display appears. See Fig. 3-19 on
page 3-74.

Enter suitable selections and settings as under SSB transmitter testing - non-expanded on ;
page 3-70. e
Press the [spec ana] and [expand on OFF ] soft keys. The SSB TRANSMITTER TEST
SPECTRUM ANALYZER expanded display appears. See Fig. 3-20 on page 3-77.

s
For the dispiay, set parameters by using the soft keys as described below. £
Display :
B,
The following settings are shown:- -
{a) REFLEVEL. The reference level for the spectrum anaiyzer, which is set with cither the
[¥ ref level a] soft keys or as described below. If an increment has been set ag in (b) below, g"
then the reference level can be incremented/decremented by pressing the INC 8 {11 and [4+] e
Keys. .
The spectrum analyzer’s reference level can be adjusted by pressing the [REF] then L
[LEVEL] function keys to highlight the display’s REF LEVEL legend, then entering the étj -
required reference level using the DATA keys. Altemnatively, the rotary VARIABLE :w_'
control can be nsed. .
() SINC. The reference level increment that has been set as described below. The increment is &

used by pressing the INC 3 [] and [{] keys.
Referénce level increments can be set and/or adjusted by prassing the [REF], then [LEVEL],

then [INC] function keys, to highlight the display’s REF LEVEL INC legend, then entering e

the required increment using the nameric DATA keys, followed by the [dB] DATA key. o
{c) PER DIV. The scaling of the graticule that has been set by using the [dB per div] soft key. L :
(dy REF FREQ. The spectrum analyzer’s reference frequency which can be set as described e

below. If an increment has been set as in (e) below, then the reference frequency can be
incremented/decremented by pressing the INC AFREQ [1t] and [{]keys. o
The spectrum analyzer’s reference frequency can be adjusted by pressing the [REF] then L
{FREQ] function keys to highlight the display’s REF FREQ) legend, then entering the

required reference frequency using the numeric DATA keys followed by the appropriate

neo

IMHz], {k¥Hz] or {Hz] DATA key. The reference frequency can also be adjusted using rotary

VARIABLE control instead of the numeric DATA keys. T
The reference frequency can be adjusted by two further methods using the marker facilities
that are available afier pressing the [markers on OFF ] soft key; these are:- :: :

1. Press [peak find], {set ref to M1] to set the reference to the strongest signal.

2. Select fmove M1 m2] and adjust the M1 marker using the rotary VARIABLE
control, then press the [set ref to M1] soft key.

Note that increments cannot be adjusted using the [REF FREQ] sequence while the markers
are on, though increments already set can be used.

(&) AINC. The reference frequency increment. If an increment has been set as described below,
then the reference frequency can be incremented/decremented by pressing the INC AFREQ
i{t] and [ &1 keys.

RN C R £ S, I o B
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Reference frequency increments can be set and/or adjusted by pressing the {REF] then
[FREQ] then [INC] function keys to highlight the display’s REF FREQ AINC legend, then
entering the required increment using the numeric DATA keys, followed by the appropriate
[MHz}, [kHz! or [Hz] DATA key.

When the [markers on OFF] soft key is pressed, the following measurements are shown:-

(a)

(b)
(©
)]

M1 or M2 frequency. The frequency at the M1 marker (dotted) or M2 marker (dashed} as
set by using the [move ml m2] soft key and the VARIABLE control.

M1 or M2 level. The level at the above marker.
AM. The difference between frequencies of M1 and M2 markers.
SM. The difference between levels of M1 and M2 markers.

Soft keys at left side of screen

Six keys are shown, as follows:-

(a)

(b

(©)

{d)

(e)
(6

[move m1 m2] key. To show a dotted marker line (M1) or dashed marker line (M2). Each
can be moved by rotating the VARIABLE control (33). This key appears only when the
[markers on OFF] key is pressed.

[lock M1 <=M2] key. To move the two marker lines together. The fegend changes to
[unlock M1 ¢-»M2]. This key appears only when the [markers on OFF] key is pressed.

[peak find] key. To move the dotted marker line (M1} to the frequency at which the level is
peak. This key appears only when the [markers on OFF] key is pressed.

[set refto M1] key. To set the reference frequency to that at the position of the dotted
marker (M1). This key appears only when the [markers on OFF] key is pressed.

[markers on OFF] key. To show the above measurements and soft keys.
[expand ON off] key. To revert to the TRANSMITTER TEST dispiay.

SSB IRANSMITTER SPECTRUM RHALYZEER

REF LEYFL: 20.09dBn SIME: UVIDER SWEEP RES BH
PER DIY: 1BdB A% HHz 2000 EHIE

20.60 \ : I

dBn ] H

0.00 A
dBn f

-20.00

dBn f \ |

id

i

TR : W ﬁﬁ‘qigm’w

]
=
e
—_—
=i,
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! » [

L r J L _.3_* T .

Fig. 3-20 SSB TRANSMITTER TEST SPECTRUM ANALYZER expanded display
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Soft keys at right side of screen
Up to five keys are shown, as follows:-

(a) [res BWup]key. To increase the passband of the resolution bandwidth filtering. This key
is not displayed when the resolution bandwidth is set to its maximum, {3 MHz).

(b) [res BW down] key. To decrease the passband of the resolution bandwidth filtering. This o
key is not displayed when the resolution bandwidth is set to its minimum, (300 Hz). &

(¢} [res BW auro] key. To enable the automatic selection of the resolution bandwidth filtering.
This key is not displayed when the automatic selection is active.

The resolution bandwidth is dependent on the frequency span/division setting of the display. &

(dy [maxhold on OFF] key. To hold the display so that frequency components of the current
scan are only displayed if they are greater in level than the equivalent frequency components
0D previous scans.

{ey [dB perdiv]key. To set the vertical resolution to 1, 2, 5 or 10 dB per division. This key is
shown except when the {markers on OFF] soft key is pressed.

Table 3-1 on page 3-29 gives information on resolution bandwidth filter selection. 5 r
Soft keys at bottom of screen L
Three pairs of keys are shown, as follows:- =

(a) [¥ reflevel a)keys. To increase and decrease, respectively, the reference level of the
vertical range.

(b) [» 4] and [«»] keys. To increase and decrease, respectively, the frequency/division of
horizontal range which is shown.

(¢) [single REPEAT] keys. To initiate a single scan,
Sideband analyzer

Connections
As under SSB transmitter testing - non-expanded on page 3-70.

Procedure

Press the [RF TEST] key (8) twice and the RF TEST menu appears. On the RF TEST menuy,
press the [SSB/ soft key. The SSB TRANSMITTER TEST display appears. See Fig, 3-18 on
page 3-72. :

Enter suitable selections and settings as under SSEB transmitter testing - non-expanded on
page 3-70.

Press the [shand lsb USB] soft key to sclect the same mode as the fransmitter under test Press the
[sband ana} and [expand on OFF] soft keys. The S5B TRANSMITTER LOWER SIDEBAND
or SSB TRANSMITTER UPPER SIDEBAND ANAL'YZER expanded display appears. See

Fig. 3-21 on page 3-79,

For the display, set parameters by using the soft keys as below.
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Display

The following setting is shown:-

(&)

(b)

(©

REF LEVEL. The reference level for the sideband anatyzer which is set with either the

[ ref level ] soft keys or as described helow. If an increment has been set as in (b) below,
then the reference level can be incremented/decremented by pressing the INC & {{r]and [ {}]
keys.

The sideband analyzer’s reference level can be adjusted by pressing the [REF] then
[LEVEL] function keys to highlight the display’s REF LEVEL legend, then entering the
required reference level using the DATA keys. Aliernatively, the rotary VARIABLE
control can be used instead of the numeric DATA keys,

SINC. The reference level increment that has been set as described below. The increment is
used by pressing the INC 8 [1] and [ ] keys.

Reference level increments can be set and/or adjusted by pressing the [REF] then [LEVEL]
then [INC] function keys to highlight the display’s REF LEVEL INC legend, then entering
the required increment setting using the numeric DATA keys, followed by the [dB] DATA
key.

PER DIV. The scaling of the graticule that has been set by using the [dB per div] soft key.

When the [markers on OFF] soit key is pressed, the following measurements are shown:-

(@)

(b)
(©)
(d

M1 or M2 frequency. The frequency at the M1 marker {dotted) or M2 marker (dashed) as
set by using the [move ml m2] soft key and the VARIABLE control.

M1 or M2 relative lovels.
AM. The difference between frequencies of M1 and M2 markers.

8M. The difference between levels of M1 and M2 markers.

S5E TRANSMITTER LOWER SIDEBAMD AMNALYSER

REF LEVEL: &.040dB ni: 1.006kHz Ml: 0.01dE

PER DIV: 10dB sft: 1.008kHz af: [EEDE

9= “ﬂ‘ E"‘
LT
R

REF FREG: 2.5004Hz
K IZ
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82338

Fig. 3-21 S5B TRANSMITTER LOWER SIDEBAND ANALYZER expanded display
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Soft keys at left side of screen

Six keys are shown, as follows:-

(a)

(b)

()

(d)

(e)
&

[move ml m2] key. To show a dotted marker line (M 1) or dashed marker line (M2). Each
can be moved by rotating the VARIABLE control (33). This key appears only when the
[markers on OFF] key is pressed.

[lock M1 &€-M2] key. To move the two marker lines together. The legend changes to
funlock M1 <>M2]. This key appears only when the [markers on GFF [ key is pressed.

[pedk find] key. To move the dotted marker line (M1) to the frequency at which the
modulation is peak. This key appears only when the [markers on OFF ] key is pressed.

[ref lev to peak] key. To move the dotted marker line (M1) to the frequency at which the
level is a peak and then move the peak to the top of the display. Set the top of the display
annotation to () dB. This kKey appears only when the {markers on OFF] key is pressed.

[markers on OFF ] key. To show the above measurements and soft keys.
fexpand ON off] key. To revert to the S5B TRANSMITTER TEST display.

Soft keys at right side of screen

Three keys are shown, as follows:-

(a)

b

(©)

[maxhold on OFF ] key. To hold the display so that frequency components of the current
scan arg only displayed if they are greater in level than the equivalent frequency components
On previous scans.

[dB per div] key. To set the vertical resolution to i, 2, 5 or 10 dB per division. This key is
shown except when the [markers on OFF | soft key is pressed.

[af swp on OFF ] key. To automatically step AF GEN2 which is modulating the transmitter.
Set the required AF GEN2 LEVEL before pressing [af swp on OFF]. The demoduiated
frequency response of the transmitter signal is displayed on the sideband analyser.

Soft keys at bottom of screen

Three pairs of keys are shown, as follows:-

(@) [¥ reflevel a]keys. To increase and decrease, respectively, the reference fevel of the
vertical range.
() [» «]and[4»]keys. To increase and decrease, respectively, the frequency/division of
horizontat range which is shown.
() [single REPEAT] keys. To initiate a single scan.
CW analyzer
Connections

As under SSB transmitter testing - non-expanded on page 3-70.

Procedure

Press the [RF TEST] key (8) twice and the RF TEST menu appears. On the RF TEST menu,
press the [SSB] soft key. The SSB TRANSMITTER TEST display appears. See Fig. 3-18.

Enter suitable selections and settings as under SSB rransmitier festing - non-expanded on
page 3-70.

Press the [CW on OFF] soft key to select the carrier wave mode. This mode is used to measure
unmodulated and unsuppressed transmitters. Press the [CW ana/ and [expand on OFF] soft keys.
The SSB TRANSMITTER CARRIER WAVE ANALYZER expanded display appears. See

Fig. 3-22.

For the display, set parameters by using the soft keys as below.
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Display

The foliowing setting is shown:-

{a)

®

{c)
(d)

{e)

REF LEVEL. The reference level for the CW analyzer which is set with either the

[v ref level &) soft keys or as described below. If an increment has been set as in (b) below,
then the reference level can be incremented/decremented by pressing the INC & [4] and [ 1}]
keys.

The CW analyzer’s reference level can be adjusted by pressing the [REF] then [LEVEL]
function keys to highlight the display’s REF LEVEL legend, then entering the required
reference level nsing the numeric DATA keys, followed by the [dBm] or [dB] DATA key,
Alternatively, the rotary VARIABLE conirol can be used instead of the numeric DATA
keys.

S8INC. The reference level increment that has been set as described below. The increment is
used by pressing the INC & {7] and {}] keys.

Reference level increments can be set and/or adjusted by pressing the {REF] then [LEVEL]
then [INC] function keys to highlight the display’s REF LEVEL INC legend, then entering
the required increment setting using the numeric DATA keys, followed by the [dB] DATA
key.

PER DIV. The scaling of the graticule that has been set by using the [dB per div] soft key.

REFFREQ. The CW analyzet’s reference frequency which can be set as described below.
If an increment has been set as in {e} below, then the reference frequency can be
incremented/decremented by pressing the INC AFREQ {{t] and [{] keys.

The CW analyzer’s reference frequency can be adjusted by pressing the [REF] then [FREQ)
function keys to highlight the display’s REF FREQ legend, then entering the required
reference frequency using the numeric DATA keys followed by the appropriate [MIHz],
fkHz] or [Hz] DATA key. The reference frequency can also be adjusted using rotary
VARIABLE control instead of the numeric DATA keys.

Note that increments cannot be adjusted using the [REF FREQ] sequence while the markers
are on, though increments already set can be used.

AINC. The reference frequency increment. If an increment has been set as described below,
then the reference frequency can be incremented/decremented by pressing the INC A
FREQ [U}or [E1keys.

Reference frequency increments can be set and/or adjusted by pressing the [REF] then
[FREQ] then [INC] function keys to highlight the display’s REF FREQ AINC legend, then
entering the required increment using the numeric DATA keys, followed by the appropriate
{MHz], [kHz] or [Hz] DATA key.

When the [markers on OFF ] soft key is pressed, the following measurements are shown:-

(@

(b)
(c}
(d)

M1 or M2 frequency. The frequency at the M1 marker (dotted) or M2 marker (dashed) as
set by using the [move ml m2] soft key and the VARIABLE control,

M1 or M2 relative levels,
AM. The difference between frequencies of M1 and M2 markers.
dM. The difference between levels of M1 and M2 markers.

Soft keys at ieft side of screen
Six keys are shown, as follows:-

(a)

(b)

[move ml m2] key. To show a dotted marker line (M 1) or dashed marker line (M2). Each
can be moved by rotating the VARIABLE control (33). This key appears only when the
[markers on OFF ] key is pressed.

fiock M1 €->M2] key. To move the two marker lines together. The legend changes to
funiock M1 ¢-»M2]. This key appears only when the [markers on OFF] key is pressed.
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(¢} [peak find] key. To move the dotted marker line (M 1) to the frequency at which the
modulation is peak. This key appears only when the [markers on OFF | key is pressed.

(@) [reflev to peak] key. To move the dotted marker line (M1} to the frequency at which the
level is a peak and then move the peak to the top of the display. Sct the top of the display
annotation to 0 dB. This key appears only when the [markers on OFF] key is pressed.

(&) [markers on OFF]key. To show the above measurements and soft keys.
) [expand ON off] key. To revert to the TRANSMITTER TEST display.

558 TRAWSMITTER CARRIER LAVE ANALYSER
REF LEVEL: D.00«B Ht: 20.0009781Hz o 0.105dB
PER DIy: 1048 aft: B 000KHz FY R . 0 1R

©peasd

Fig. 3-22 SSB TRANSMITTER CARRIER WAVE ANALYZER expanded display

Soft keys at right side of screen
Two keys are shown, as follows:-

(a) [maxhold on OFF] key. To hoid the display so that frequency components of the current
scan are only displayed if they are greater in level than the equivalent frequency components
on previous scans. '

(b) [dB per div] key. To set the vertical resolution to 1, 2, 5 or 10 dB per division.

Soft keys at bottom of screen
Three pairs of keys are shown, as fotlows:-

(a) [ reflevel a]keys. To increase and decrease, respectively, the reference level of the
vertical range.

(b) [» 4]and[4p]keys. Toincrease and decrease, respectively, the frequency/division of
horizontal range which is shown.

{¢) [single REPEAT] keys. To initiate a single scan,

3-82

46882-159.J

AL AN AN

i

i

-

¢4
£
s

-
£
O

AR S F oy

£

3

A0

1




q

B

v

P

SSB receiver testing ~ non-expanded

Connections

Connect the receiver's RF input connector to the RF TNC socket (36) {or RF N-type socket (35) if
preferred). Use the [RF SELECT] key (34) accordingly.

Connect the receiver's AF output connector to AF INPUT socket (38). Use the [AC DCl key (31)
as required.

Procedure

Press the [RF TEST] key (8) twice and the RF TEST menu appears. On the RF TEST menu,
press the [SSB] soft key. The SSB TRANSMITTER TEST display appears. Press the
[SSB Rx Tx] soft key. This antomatically sets the Rx FREQ to the Tx FREQ and displays the SSB

" RECEIVER TEST display. See Fig. 3-23.

The SSB RECEIVER TEST operates in either the lower or upper sideband mode as selected by
the [shand LSB ush] soft key. When the USB sideband mode is selected, a signal is generated
above the Rx FREQ by an amount equal to the MOD FREQ and at the specified MOD LEVEL if
it is enabled.

As required, enter suitable selections and settings as follows:-

{z) Setthe Rx FREQ (receiver frequency) by using the [RF GEN/Rx] key (12) and then enter
the frequency by using the [FREQ] key (16) and the DATA keys (24) and (26).
Alternatively, press the [RF GEN/Rx] and the [FREQ] key and adjust it by using the
VARIABLE control (33).

(b} To select the modulation generator, press the IMOD GEN] key (14). On the display MOD
appears in inverse video. Enter the frequency or level by using the [FREQ] key (16) or the
[LEVEL] key (17) and the DATA keys (24) and (26), Altematively, press [MOD GEN] and
[FREQ] or [LEVEL] keys to make adjustinents using the VARIABLE control (33). To
enable or disable the modulation generator, press the fmod on OFF] key.

() To enter an increment for Rx frequency or modulation frequency, press the [RF GEN/Rx]
key (12) or IMOD GEN] key (14), the {FREQ] key (16) and then the {INC] key (20). Enter
the increment by using the DATA keys (24) and {26). A appears alongside the active
increment. To increase or decrease the frequency setting, press the appropriate [INC] key
(32). Only a single frequency increment can be active. Entering one for Rx disables the one
for modulation and vice versa.

(d) To enter an increment for the modulation level, press the {MOD GEN] key (14) and
[LEVEL] key (17) and then the [INC] key (20). Enter the increment by using the DATA
keys (24} and (26). 3 appears alongside the active increment. To increase or decrease the
level setting, press the appropriate [INC] key (32),

{e) To select a distortion or SINAD measurement, use either the [distn on OFF] or the
[SINAD on OFF] soft key.

Receiver distortion and SINAD are measured within the bandwidth of the display’s FILTER
value as set by the [band pass| and [low pass] soft keys.

The distortion and SINAT of the receiver are measured at an andio frequency which is
factory preset to 1 kFlz. The measurement frequency can be reset using the HELP AND
SET-UP mode to either a user-defined frequency or to the frequency of the GEN 1 signal
source.

To change the freguency of measurement, use the key sequence [HELP SET-UP],
[SET-UP], [TEST OPTIONS] and [sinad & distn]. For further information, refer to the
section Help and setting up on page 3-124.

(f) To select a filter, use the fband pass] and [low pass] soft keys.
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Read off the measurements that are shown on the display in numerical form and as bar charts
(using the [bar charts] soft key), oscilloscope display (using the [scope] soft key) or audio
analyzer (using the [audio anaf soft key).

For the oscilloscope and audio analyzer displays, set parameters by using the soft keys as below.

SSB RECEIVER TEST

Rx FREQ : 20.000000MHz INC:
OFFST: -8.1Hz
GEE BEER : 1.0000kHz INC: 1.0000kHz
BN off LEUEL: ~20.04Br INC:
AF LEVEL: 3.040V FREQ: 1.00801kHz
FILTER: 0.2-3.4kHz
AF LEYVEL

Display

Fig. 3-23 SSB RECEIVER TEST display with bar charts

The following settings and measurements are shown:-

(a)

(0}

(©

(@

()

0

Rx FREQ and INC. The settings of the suppressed carrier frequency. A (for frequency)
appear alongside when the increments are active.

OFFST. The offset frequency is the difference between the MOD FREQ and the measured
AF FREQ, Tt 1s the difference between the Rx FREQ setting and the frequency of the
receiver under test.

MOD FREQ, INC, LEVEL and INC. The settings of the modulation generator as selected
by using the [MOD GEN],[FREQ], [LEVEL] and {INC} keys.

AF FREQ and LEVEL. The frequency and level measurements of the receiver's
demodulated output through the AF INPUT socket (38).

DISTN or SINAD. When one of these soft keys is enabled, the distortion or SINAD
measarement of the receiver's demoduiated output is displayed.

FILTER. The filter for the demodulated output through the AF INPUT socket (38) is
seiccted by using the {band pass] and [low pass] soft keys. The filter type is displaysd.
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Bar charts

When the [bar charts] soft key is used, the following measurements are shown:-

(ay AFLEVEL. The measurement of the receiver's demodulated output through the AF INPUT
socket (38).

{(by DISTN or SINAD. When either of these mutually exclusive soft keys is pressed, the
distortion or SINAD measurement of the receiver's demodulated output is displayed.

The bar charts are auto-ranging except when the [hold ranges] soft key is used. When
fhold ranges] is pressed, range ap/down soft-key control is enabiled.

Maximum hold

The soft keys beneath the bar charts allow each measurement presentation to indicate actual
levels or maximum levels.

With [max hold ON| selected, the bar chart and the digital readouts of it, will track any rise in
the measured level but will not track downward movement. Pressing the [reser[ key will cause
the current level to be displayed before reapplying the maxirnurn hold function. An His
displayed at the lower right of bar charts that are in the Maximum Hold mode.

With [max hold OFF ] selected, the bar chart and the associated digital readouts, will track any
change in the measured level.

Oscilloscope

When the [scope] soft key is used, the graticule and trace show the levels of the receiver's
demodulated output through the AF INPUT socket {38).

Audio analyzer

When the faudio ana] soft key is used, the graticule and trace show the spectrum of the receiver's
demodulated output through the AF INPUT socket (38).

At the bottom of the display the REF FREQ setting is shown, corresponding to the frequency at
the vertical dotted line in the centre of the display.

Soft keys at left side of screen

Three keys are shown, as follows:-

(2) [mod on OFF]key. To enable or disable the modulation generator. The output is through
the RF TNC socket {36) (or RF N-type socket (33) if preferred) to the receiver under test.

(5 [SSB Rx Tx} key. To switch between the 3SB RECEIVER AND TRANSMITTER TEST
displays. When switching from SSB RECEIVER TEST to SSB TRANSMITTER TEST, Tx
FREQ is set to the Rx FREQ. When switching from SSB TRANSMITTER TEST to SSB
RECEIVER TEST, Rx FREQ is set to the Tx FREQ.

{¢) [hold ranges], [auto range] or [expand on OFF] key. The soft key function depends on the

previous selection. When [bar charts] has been selected, this soft key provides

[hold ranges] or [auto range]; when [hold ranges] has been selected, the range can be
selected using [range down/up | soft keys. When either [audio ana] or [scope] is selected,
the [expand on OFF] soft key becomes available, to provide an expanded display with the
availability of marker handling and measurement facilities.
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Soft keys at right side of screen

Seven keys are shown, as follows:-

(a} [sband LSB usb]key. To select either Jower or upper sideband mode of operation. This

mode is set to the sideband mode of the receiver under test to avoid emrors in Rx OFFST and £y
AF FREQ. ;
(b) [band pass] key. To select a band-pass filter for the receiver's demodulated output through o

the AF INPUT socket (38). The options are 0.3 to 3.4 kHz and CCITT or CMESS (shown o
in inverse video). CCITT or CMESS is set by using the key sequence [HELP SET-UP], -
[SET-UP]J, [TEST GPTIONS], [filter options] and [Psoph Filter]. See under Test options .
on page 3-128. T

(¢} [low pass]key. To select a low-pass filter for the receiver's demodulated output. The
options are 20 kHz LP, NONE or 300 Hz LP. This cancels a previous selection using the o
[band pass] key. ' é‘;.

(dy [dist on OFF] key. To enable or disable distortion measurement of the receiver's L
demodulated output. When appropriate, DISTN and a bar chart appear. [dist ON off] s

cancels [SINAD ON off]. ﬁ .
(e} [SINAD on OFF]key. To enable or disable SINAD measurement of the receiver's .
demodulated cutput. When appropriate, SENAD aad a bar chart appear. [SINAD ON off] A
cancels [dist ON off]. c..
£y [bar charis], [audio anaf and [scope] keys. To select a bar chart, audio analyzer or
oscilioscope display. The two keys change according to the current selection. (o
2
Soft keys at bottom of screen
When the bar charts display has been selected and the [hold ranges] soft key is used, two keys are o
shown below each bar chart as follows:- -
(a) [range up]key. To increase the range of the bar chart.
(by [range down] key. To decrease the range of the bar chart. {‘
‘When the oscilloscope display has been selected, three pairs of keys are shown, as follows:~ b
{(a) {I] and [ﬂ keys. To increase and decrease, respectively, the level/division of vertical range €
which is shown.
() [»«]and[4»}keys. Toincrease and decrease, respectively, the time/division of horizontal P
range which is shown, £
(¢} [single REPEAT] keys. To initiate a single scan. :
When the audio analyzer display has been selected, three pairs of keys are shown, as follows:- €‘."
(a) [v ref level a] keys. To increase and decrease, respectively, the reference level of the :
vertical range. : L
(b) [» «]and[4»]keys. Toincrease and decrease, respectively, the frequency/division of o
horizontal range which is shown. .
{c) [single REPEAT] keys. To initiate a single scan. e
s
e
e
[
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SSB receiver testing - expanded
Oscilloscope

Connections
As under SSB receiver testing - non-expanded on page 3-83.

Procedure

Press the [RF TEST] key (8) twice and the RF TEST menu appears. On the RF TEST menu,
press the [SSB] soft key, The SSB TRANSMITTER TEST display appears. Press the

[S$5B Rx Tx] soft key. This antomatically sets the Rx FREQ to the Tx FREQ and displays the SSB
RECEIVER TEST display. See Fig. 3-23.

Enter suitable selections and settings as under SSB receiver testing - non-expanded on page 3-83.

Press the [scope] and {expand on OFF] soft keys. The S8B RECEIVER SCOFPE expanded
display appears.

For the display, set parameters by using the soft keys as below.

Display
When the [markers on OFF] soft key is pressed, the following measurements are shown:-
(ay Vertical sensitivity of oscilloscope.
(by AM. The difference between frequencies of M1 and M2 markers.
(c) OM. The difference between levels of M1 and M2 markers.

Soft keys at lefi side of screen
Four soft keys are shown after [markers on OFF ] is pressed, as follows:-

(a) [moveml m2]key. To show a dofted marker line (M1) or dashed marker line (M2). Each
can be moved by rotating the VARIABLE control (33). This key appears only when the
[markers on OFF] key is pressed.

(b} [lock M1e-M2]key. To move the two marker lines together. The legend changes to
[unlock M1 ¢->M2]. This key appears only when the [markers on OFF] key is pressed.

{c) [markers on OFF]key. To show the above measurements and soft keys.
(d) [expand ON off] key. To revert to the RECEIVER TEST dispiay.,

Soft keys at bottom of screen
Three pairs of keys are shown, as follows:- .

(a) [ﬂ and [:] keys. To increase and decrease, respectively, the level/division of vertical range
which is shown.

() [» «] and [4 ] keys. To increase and decrease, respectively, the time/division of horizontal
range which is shown.

(c) [single REPEAT] keys. To initiate a single scan.
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Audio analyzer

Connections

As under S5B receiver testing - non-expanded on page 3-83.

1 S, e S S

Procedure
Press the [RF TEST] key (8) twice and the RF TEST menu appears. On the RF TEST menu,
press the [SSB] soft key. The SSB TRANSMITTER TEST display appears. Press the ‘
[SSB Rx Tx] soft key. This automatically sets the Rx FREQ to the Tx FREQ and displays the S5B -
RECEIVER TEST display. See Fig. 3-23. %’“‘

Enter suitable selections and settings as under SSB receiver testing - non-expanded on page 3-83.

Press the faudio ana] and [expand on OFF] soft keys. The SSB RECEIVER AUDIO
ANALYZER expanded display appears. See Fig. 3-24.

For the display, set parameters by using soft keys as below.

Display
The following setting is shown:-
(a) REFLEVEL. The reference level for the audio analyzer which is set with either the
[¥ ref level a] soft keys or as described below. The reference level corresponds to the top of

the graticule. If an increment has been set as in (b) below, then the reference level can be
incremented/decremented by pressing the INC 8 [ €] and [&] keys.

:E’_"f

The audio analyzer's reference level can be adjusted by pressing the [REF] then [LEVEL}
function keys to highlight the display's REF LEVEL legend, then entering the required
reference level using the DATA keys. Alternatively, the rotary VARIABLE control can be
used instead of the numeric DATA keys.

I o

o
8

(b) SINC. The reference level increment that has been set as described below. The increment is
used by pressing the INC 6 [{Tand [&]keys.

Reference level increments can be set and/or adjusted by pressing the [REF] then [LEVEL]
then [INC] function keys to highlight the display's REF LEVEL INC legend, then entering -
the required increment setting using the numeric DATA keys, followed by the [dB] DATA
key.

A

(¢) PER DIV. The scaling of the graticule that has been set by using the [dB per div] soft key.

(&) REF FREQ. The audio analyzer's reference frequency, corresponding to the central vertical
dotted line on the graticule, which can be set as described below. If an increment has been
set as in (e) below, then the reference frequency can be incremented/decremented by
pressing the INC AFREQ [{'] and [4]keys.

The audio analyzer's reference frequency can be adjusted by pressing the [REF] then
[FREQ] fuaction keys to highlight the display's REF FREQ legend, then entering the
required reference frequency using the numeric DATA keys followed by the appropriate
[MHz], [kHz] or [Hz] DATA key. The reference frequency can also be adjusted using rotary
VARIABLE control instead of the numeric DATA keys.

The reference frequency can be adjusted by two further methods using the marker facilities
which are available after pressing the [markers on OFF | soft key: press [peak find],

[set ref to M1] to set the reference to the strongest signal, or press [move M1 ] soft key and
adjust the M1 marker using the rotary VARIABLE control then press the [set ref to M1}
soft key. Note that increments cannot be adjusted using the {REF FREQ! sequence while the
markers are on, though increments already set can be used.

Cac L aaanan
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AINC. The reference frequency increment. If an increment has been set as described below,
then the reference frequency can be incremented/decremented by pressing the INC AFREQ
[{]and [$] keys.

Reference frequency increments can be set and/or adjusted by pressing the [REF] then
[FREQ] then [INC] function keys to highlight the display’s REF FREQ AINC legend, then
entering the required increment using the numeric DATA keys, followed by the appropriate
[MHz], [kHz] or [Hz] DATA key.

SSB RECEIVER AUDIC SNBLYZER

REF LEUEL: 5.080U 11: 980Kz #1: 2.0874190 :
PER DIV: 18dB ai: 980z &M: 3.897t6U 1 3
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Fig. 3-24 SSB RECEIVER AUDIO ANALYZER expanded display with markers

When the [markers on OFF] soft key is pressed, the following measurements are shown:-

(a)

(b
{©)
@

M1 or M2 frequency. The frequency at the M1 marker (dotted) or M2 marker (dashed) as
set by using the {move M1 m2] soft key and the VARIABLE control.

M1 or M2 level. The level at the above marker.
AM. The difference between frequencies of M1 and M2 markers.
3M. The difference between levels of M1 and M2 markers.

Soft keys at left side of screen

Five keys are shown, as follows:-

(a)

(b)

(<)

@
(e)
4y

[move M1 m2] key. To show a dotted marker line (M1) or dashed marker line (M2). Each
can be moved by rotating the VARIABLE control (33). This key appears only when the
[markers on OFF ] key is pressed. :

[lock M1 €<->M2] key. To move the two marker lines together. The legend changes to
[unlock M1 €->M2]. This key appears only when the [markers on OFF] key is pressed.

[peak find] key. To move the dotted marker line (M1} to the frequency at which the level is
peak. This key appears only when the [markers on OFF[ key is pressed.

[set ref to M1]. To set REF FREQ to that of M1 marker position.
[markers on OFF] key. To show the above measurements.
[expand on OFF [ key. To revert to the RECEIVER TEST display.
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Soft keys at right side of screen
Two keys are shown, as follows:-

(2) [maxhold on OFF]key. To hold the display so that frequency components of the current
scan are only displayed if they are greater in level than the equivalent frequency components
On previous scans.

(b) [dB per div]key. To alter the display’s vertical sensitivity.

Soft keys at botiom of screen
Three pairs of keys are shown, as follows:-

{a) [v ref level 4] keys. To increase and decrease, respectively, the reference level of the
vertical range.

) [» «]and [4p]keys. To increase and decrease, respectively, the frequency/division of
horizontal range which is shown.

(¢) [single REPEAT] keys. To initiate a single scan.
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Audio testing

Audio input/output testing - non-expanded

Connections

Connect the unit’s AF input connector to the AF GEN OUTPUT socket (37).

Connect the unit’s AF output connector to AF INPUT socket (38). Use the [AC DC] key {31) as
required.

Procedure

Press the [AF TEST] key (9) twice and the AUDIO TEST menu appears. On the AUDIO TEST
reny, two keys are shown:-

(a)

TAF IN/OUT] key. Press to revert to the AUDIO INPUT/QUTPUT TEST display.

(by [MULTIMETER] key. Press to select the AUDIO TEST MULTIMETER display.

Press the [AF IN/OUT] soft key. The AUDIO INPUT/OUTPUT TEST display appears. See
Fig. 3-25 on page 3-92,

As required, enter suitable selections and settings as follows:-

(@)

®)

(}

{d)

To select an AF generator, press the [AF GEN] key (15). On the display, AF1, AF2 or AF3
in inverse video shows which of the generators has been selected. To select another
generator, press the [1], [2] or [3] key (24) or press the [display gen] key for 2 or 3. (If the
wide range AF generator has been enabled, AF 4 will be shown in inverse video. See User
options; 100 kHz audio or modulation generator, on page 3-138). Enter the frequency and
level by using the [FREQ] key (16), the [LEVEL] key (17) and the DATA keys (24) and
(26), Alternatively, adjust the frequency and deviation or depth by using the VARIABLE
control (33}, The vutput from AF generator 2 is sequential tones when this has-been
selected on the TONES menu. See under Signailing codes testing on page 3-99. To enable
or disable each AF generator, press the appropriate {gen on OFF] (or [tones on OFF]} soft
key. [tones on OFF] is shown instead of [gen 2 on OFF] when sequential tones has been
selected on the TONES menu.

To enter an increment for AF frequency, select the AF generator to be controlled, as in {a)
zbove. Press the [FREQ] key (16) and then the [INC] key. Enter the increment and vice
versa. A appears alongside the appropriate setting. To increase or decrease the frequency
setting, press the appropriate [INC] key (32). Only one AF generator’s frequency increment
can be active. Entering an increment for AF GEN 1} disables an increment (if set) for AF
GEN 2 or 3 and vice versa.

To enter an increment for AF level, select the AF generator to be controlled, as in (a) above.
Press the [LEVEL] key (16) and then the [INC] key. Enter the increment and vice versa.

& appears alongside the appropriate setting, To increase or decrease the level setting, press
the appropriate {INC] key (32). Only one AF generator’s level increment can be active.
Entering one for AF GEN 1 disables the increment for AF GEN 2 or 3 and vice versa,

To select distortion, signal-to-noise or SINAD measurement, use the [distn on OFF],
[S/N on OFF] and [SINAD on OFF] soft keys.

The signal-to-noise, distortion and SINAD are measured within the bandwidth of the
display’s FILTER value as set by the [band pass] and [low pass] soft keys.

The distortion and SINAD of the unit under test are measured at an audio frequency which
is factory preset to 1 kHz. The measurement frequency can be reset using the HELP AND
SET-UP mode to either a user-defined frequency or to the frequency of GEN 1. Distortion,
SINAD or S/N tests cannot be carried out while AF GEN 4 or MOD GEN 4 is enabled.
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To change the frequency of measurement, use the key sequence [HELP SET-UP],
{SET-UP}, [TEST OPTIONS] and [sinad & distn]. For further information, refer to the
section Help and setting up on page 3-124,

(e} To select a filter, use the [band pass] and flow pass] soft keys.

Read off the measurements that are shown on the display in numerical form and as bar charts
(using the [bar charts] soft key), oscilloscope display (using the [scope] soft key) or audio
analyzer (using the [audio ana] soft key).

For the oscilloscope and audio analyzer displays, set parameters by using the soft keys as below,

AUDIO INPUT / OUTPUT TEST

Display

| B B FREQ : 1 .0000kHz ING:
n_:mfr- MENEE: 14.5mU INC:
dtsplﬂg AF 2 FREQ : 3.4000kHz INC:
gen E NEd LEVEL: 100.0nY INC:
] AF LEVEL: 155.4nV FREQ: 999.9Hz
DISTN: 9.2% FILTER: 0.3-3.4kHz
]
AF LEVEL DISTN
300 | nu 1| %

Fig. 3-25 AUDIO INPUT/ OUTPUT TEST display with bar charts

82337

" The following settings and measurements are shown:-

(&)

{b)

(©)

(d)

(e}

AF 1 FREQ, INC, LEVEL and INC. The settings of AF generator 1. When AF1 is shown
in inverse video, the [FREQ] key (16) or the [LEVEL] key (17) can then be used, A {for
frequency) and 3 (for level) appear alongside when the increments are active,

AF 2 or 3 FREQ, INC, LEVEL and INC. The settings of AT generator 2 or 3 as selected by
using the [2] or [3] key (24) after the [AF GEN] key (15} or by using the [display gen] soft
key. AF 2 is not available when sequential tones has been sclected on the TONES menu.
When AF2 or AF3 is shown in inverse video, the [FREQ] key (16) or the [LEVEL] key (17)
can the be used. A and d appear alongside the appropriate settings.

AF FREQ and LEVEL. The frequency and level measurements of the unit’s ouiput signal
through the AF INPUT socket (38).

DISTN, S/N or SINAD. When one of these is enabled, the distortion, signal-to-noise or
SINAD measurement of the unit’s output is shown.

FILTER. The filter for the unit’s output through the AF INPUT socket (38) as selected by
using the fband pass] and [low pass] soft keys is shown.

- 3-02
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Wide range AF generator

If the wide range AF generator is enabled, the parameters relating to it are shown, as AF 4, rather
than those relating to AF generators 1 and 2 or 3.

No distortion, SINAD or /N information is displayed as these test cannot be carried out while
AF GEN 4 or MOD GEN 4 is enabled.

Bar charls

When the [bar charts] soft key is used, the following measurements are shown:-
(2) AF LEVEL. The measurement of the unit’s output through the AF INPUT socket (38).

() DISTN, S/N or SINAD. When one of these is enabled, the distortion, signal-to-noise or
SINAD measurement of the unit’s output is displayed.

The bar charts are auto-ranging except when the fhold ranges] soft key is used. The range
designators are then shown in inverse video.

Maximum hold

The soft keys beneath the bar charts allow each measurement presentation to indicate actual
levels or maximum levels.

With [max hold ON] selected, the bar chart and the digital readouts of it, will frack any rise in
the measured level but will not track downward movement. Pressing the [reser] key will canse
the current level to be displayed before reapplying the maximum hold function. AnH is
displayed at the lower right of bar charts that are in the Maximum Hold mode.

With [max hold OFF] selected, the bar chart and the associated digital readouts, will track any
change in the measured level.

Oscilloscope

When the {scope] soft key is used, the graticule and trace show the levels of the unit’s output
through the AF INPUT socket (38). The two horizontal dotted lines on the graticule correspond
to 63% of the graticule top and bottom edges.

Audio analyzer

When the [audio ana] soft key is used, the graticule and trace show the spectrum of the unit’s
output through the AF INPUT socket (38).

At the bottom of the display, the REF FREQ setting is shown. This corresponds to the central
vertical dotted line on the graticule.

AF 600  accessory. AF level measurements in dBm and dBr

To use the AF 600 O optional accessory, the test set must make corrections to the measured AF
input levels.

The inclusion of the'accessory in the test circuit is indicated to the test set within the SET-UP VO:
BNC SOCKETS screen; accessed by using the key sequence [HELP SET-UP], [SET-UP],
[INPUT OUTPUT], [BNC set-up].

Repeatedly pressing the fAF 600€] key will alternate the selection between:-

600 £ Audio Accessory not connected
and _
600 Q@ Audio Accessory connected

With the 600 Q facility active, AF level can be shown in dBm or dBr. This is in éddition to the
normal mV or V readings.
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When distortion, SINAD or /N measurements are not being displayed, pressing the [dB] key ,
will cause the AF input level to be shown as either dBm or dBr. With a level shown in dBm, ST
pressing the [dB] key again will change the reading to 0.0 dBr. Any changes to the AF input Ny
level will be shown as a positive or negative dBr level. =

The dBr level can be re-referenced at any time by pressing the [dB] key to show the current dBm
reading and then again to give 0.0 dBr.

AF level measurements in dBV and dBr

Relative level measurements can be made to the AF input signal when distortion, SINAD or §/N
measurements are not being displayed. Pressing the [dB] key will cause the AF input level to be
shown as either dBV or dBr, in addition to the normal reading in millivolts or volts.

With a level shown in dBV, pressing the {dB] key again will change the reading to 0.0 dBr. Any
changes to the AF input level will be shown as a positive or negative dBr level.

The dBr level can be re-referenced at any time by pressing the [dB] key to show the current dBV
reading and then again to give 0.0 dBr.

Scoft keys at leff side of screen

Five keys are shown at the left side of the screen, {unless the wide range AF geperator/modulation
generator has been enabled). The five keys are:-

() [gen Il on OFF], [gen 2 on OFF] (ot {tones on OFF]) and [gen 3 on OFF] keys. To enable
or disable the AF generators. The output is through the AF GEN QUTPUT socket (37) to
the unit under test. [tones on OFF] is shown instead of [gen 2 on OFF] when sequential
tones has been selected on the TONES menu.

(b) [display gen]key. To select the AF generator 2 or 3 before or after using the [AF GEN] key
{15). Press the key to alternate between 2 and 3. AF 2 is not available when sequential
tones has been selected on the TONES menu. The frequency and level are shown for the
selected generator. When the [AF GEN] key is used, AF1, AF2 or AF3 appear in inverse
video. The [FREQ] key (16) or the [LEVEL] key (17) can then be used.

(©)  [hold ranges], [auto range ] or [expand on OFF ] key. The key changes according to the
previous selection. When the [bar charts] soft key has been used, use to disable or enable
auto-ranging. When auto-ranging is disabled, pairs of the soft keys at the bottom of the
screen become [range downf and frange up] and the range designators are shown in
inverse video. When the [audio ana] soft key has been used, press the fexpand on OFF]
soft key to select the Rx TEST EXPANDED AUDIO ANALYZER display. When the

{scope] soft key has been used, press the [expand on OFF] soft key to select the Rx TEST
EXPANDED SCOPE display.

When the wide range AF generator has been selected, only three soft keys are shown at the left of
the screen, These three keys are:-

(a) {gen4 ON off] key. Repeatedly pressing this key will alternately turn the wide range AF
generator on and off.

(b) [afgens I to 3] key. Pressing this key will cause the message ARE YOU SURE?. Press key
again to continue. Press any other key 1o cancel to be displayed.

If the key is pressed again, the wide range AF generator will be disabled and AF generators 1 to 3

will be enabled. The wide range AF generator can only be enabled again through the HELP AND
SET-UP menus.

(©) [hold ranges], [auto range] or {expand on OFF] key. As above.
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Soft keys at right side of screen

Seven keys are shown, as foliows:-

(a) [band pass] key. To select 2 band-pass filter for the unit’s output through the AF INPUT
socket (38). The options are 0.3 to 3.4 kHz and CCITT or CMESS (shown in inverse
video). 0.3 to 3.4 kHz is automatically selected when distortion or SINAD testing is
enabled. This cancels a previous selection by using the [low pass] key. CCITT or CMESS
is set by using the key sequence [HELP SET-UP), [SET-UP], [TEST OPTIONS],

[filter options] and [Psoph Filter]. See under Test options on page 3-128.

(b)  flow pass] key. To sclect a low-pass filter for the unit’s output. The options are 20 kHz LP,
5 kHz LP, 300 Hz LP, or NONE. This cancels a previous selection using the [band pass]
key.

(¢) [distn on OFF] key. To enable or disable distortion measurement of the unit’s output.
When appropriate, DISTN and a bar chart appear. [dist ON off] cancels a previous
selection of [S/N ON off] or [SINAD ON off].

(dy [S/N on OFF] key. To enable or disable signal-to-noise measurement of the unit’s output.
When appropriate, S/N and a bar chart appear. [S/N ON off] cancels a previous selection of
[distn ON off] or [SINAD ON off].

(&) [SINAD on OFF]key. To enable or disable SINAD measurement of the unit’s output.
When appropriate, SINAD and a bar chart appear. [SINAD ON off] cancels [distn ON off]
or [S/N ON aff].

(f)  [bar charts], [audio ana] and [scope] keys. To select a bar chart, audio analyzer or
oscilloscope display. The two keys change according to the current selection.

Soft keys at botiom of screen

When the bar charts display has been selected and the [hold ranges] soft key is used, two keys are
shown below cach bar chart as follows:-

(a) [range down] key. To increase the sensitivity.

(b) [range up] key. To decrease the sensitivity.

When the oscilloscope display has been selected, three pairs of keys are shown, as follows:-

(a) [I] and I}v] keys. To increase and decrease, respectively, the level/division of vertical range
which is shown.

(b) [» €] and [4»]keys. Toincrease and decrease, respectively, the time/division of horizontal
range which is shown.

{c} [single REPEAT] keys. To initiate a single scan.
When the audio analyzer display has been selected, three pairs of keys are shown, as follows:-

(a) Reflevel [w]and [a]keys. To increase and decrease, respectively, the reference level of
vertical range which is shown.

() [» 4] and [€»]keys. To increase and decrease, respectively, the frequency/division of
horizontal range which is shown.

(¢) [single REPEAT] keys. To initiate a single scan.

R e A‘I [t
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Audio input/output testing - expanded
Oscilloscope

Conneciions

As under Audio input/output testing - non-expanded on page 3-61.

Procedure

Press the {AF TEST] key (9). Either the AF TEST menu, or one of the AUDIO INPUT/OUTPUT
TEST or AUDIO TEST MULTIMETER displays appears {whichever was last selected). If an
AUDIO TEST MULTIMETER or an expanded AUDIO INPUT/QUTPUT TEST display appears,
press the [AF TEST] key again. Press the [AF IN/OUT] soft key. The AUDIO INPUT/QUTPUT
TEST display appears. (See Fig. 3-25).

Proceed as under Receiver testing - expanded on page 3-42.

Display

As under Receiver testing - expanded on page 3-42 except for the heading.

Audio analyzer

Connections

As under Audio input/output testing - non-expanded on page 3-91,

Procedure

Press the [AF TEST] key (9). Either the AF TEST menu, or one of the AUDIO INPUT/OUTPUT
TEST or AUDIO TEST MULTIMETER displays appears (whichever was last selected). If an
AUDIO TEST MULTIMETER or an expanded AUDIO INPUT/OUTPUT TEST display appears,
press the [AF TEST] key again. Press the fAF INJOUT] softkey. The AUDIO INPUT/OUTPUT
TEST display appears. Proceed as under Receiver testing - expanded on page 3-422.

Display

As under Receiver testing - expanded on page 3-42 except for the heading.

Audio mulifimeter testing

Connections
Connect the unit to the MULTIMETER terminals (41) as follows:-
(a) Voltage, resistance and continuity measurements. Black (-) and red (+).
(by  Current measurerents. Red (+) and white (—).

{(c) Power consumption measurements. The power input plug to black (-} and red {(+) and the
power supply outlet to black (—) and white (+). The power consumption is then the product
of the measured voltage and the measured current.

Voltage and current ratings

On the black and red terminals, the voltage above ground should not exceed 350 V. At
the red and white terminals, the input current should not exceed 10 A,

3-96 46882-159J
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Procedure

Press the [AF TEST] key (9) twice and the AF TEST menu appears. Press the [MULTI METER]
soft key. The AUDIO TEST MULTIMETER display appears (Fig. 3-26).

Press the appropriate soft key for the required reading.

Read off the measurement which is shown on the display in numerical form and as a bar chart.

When contintity has been selected, & continous tone sounds for <10 Q.

Multimeter display

The voltage, current or resistance measurement is shown at the top of the display.

When resistance or continuity has been selected, OPEN is shown for an open circuit.

AUDIO0 TEST MULTIMETER

Rl

AC JOLTS AL AMPS
st i

ITU 1 A

Fig. 3-26 AUDIO TEST MULTIMETER display

Bar charts

The following measurements are showt:-

()
()
(©)

&

DC VOLTS. The measurement when the [DC VOLTS] soft key has been used.

AC VOLTS. The measurement when the [AC + DC VOLTS] soft key has been used.
DC AMPS. The measurement when the [I3C AMPS] soft key has been used.

AC AMPS. The measurement when the JAC + DC AMPS] soft key has been used.
OHMS. The measarement when the JOHMS] soft key has bef;n used.
CONTINUITY. The measuremnent when the [CONTINUITY] soft key has been used.

The bar charts are auto-ranging except when the [iold ranges] soft key is used. The range
designators are then shown in inverse video.

' Bes3s
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Soft keys at left side of screen
Two keys are shown, as follows:-
{a) [OHMS]key. To select resistance measurements.

(by [CONTINUITY] key. To select continuity measurements.

Soft keys at right side of screen
Four keys are shown, as follows:-
() [DCVOLTS]key. To select DC voltage measurements.
by [AC+ DCVOLTS] key. To select AC voltage measurements.
{c) [DCAMPS]key. To select DC current measurements.

(d) [AC+ DCAMPS] key. To select AC current measurements.

Soft keys at bottom of screen o
When a DC or AC voltage or current measurement has been selected, two keys are shown below &
the appropriate bar chart as follows:- Lo
(a) [hold ranges] or fauto range] key. To disable or enable anto-ranging. When auto-ranging T

is disabled, the range designator is shown in inverse video. The range can then be changed e
by successively pressing the [range] soft key. ; ,. ‘
(b) [hold max] or [range] key. When auto-ranging is enabled, to hold the maximum . Qw '
measurement. When auto-ranging is disabled, to increment the range. R
‘When a resistance measurement has been selected, two keys are shown below the OHMS bar -
chart as follows:- e
(@) [hold ranges] or [auto range] key. To disable or enable auto-ranging. When auto-ranging [
is disabled, the range designator is shown in inverse video. The range can then be o=

incremented by using the [range] soft key.

(M [hold min] or frange] key. When auto-ranging is enabled, the [hold min] soft key will hold
the maximum reading while allowing the [reset] key to be pressed to initiate new maximum
readings, while the [auto] soft key returns the instrument to auto-ranging. Pressing

[hold ranges ] permits the range to be adjusted manually, with the selected range shown
highlighted.
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- Signalling codes testing

= Sequential tones

Introduction
- For each of the built-in standards, each tone number has a frequency and duration as follows:-
. Tone Frequency
= number Hz
T CCiR 1-5 ZVE! 1 ZVE1 2 ZVEL3 PZVEL DZVE} EEA | EIA
o 0 1881 2400 2400 2200 2400 2200 1981 800
;,,\ 1 1124.6 1060.6 1080.5 970 1060.6 970 1124.6 741
-~ 2 1197 1160 1160 1060.6 1160 1060.6 1197 8825
: 3 1275 1270 1270 1160 1270 1160 1275 1023
v 4 1358 1480 1400 1270 1400 1270 1358 1164
- 5 1448 1530 1530 1400 1530 1400 1446 1305
- . <] 1540 1670 1670 1530 1670 1530 1540 1446
Do 7 1840 1830 1830 1870 1830 1670 16840 1887
o 8 1747 2000 2000 1830 2000 1830 1747 1728
: 9 1860 2200 2200 2000 2200 2000 1860 1869
- : A 2400 2800 B85 8§25 970 2400 2400 2151
; B 930 810 810 740 810 2600 930 2433
= C 2247 970 740 2600 2800 885 2247 2010
:,: D 991 885 680 885 885 825 291 2292
[ E 2110 2800 970 2400 2600 810 2110 459
i Duration | 1 100ms 70 ms 70 ms 70ms 70ms O ms 40 ms 33ms
o 2 70ms
- 3 3ms
- 4 40ms
¥ 5 20ms
. Extended | 1 700 ms 700 ms 700 ms 700 ms| 700ms 700 ms 400 ms 33C ms
— 2 700 ms
- 3 330ms
; 4 400 ms
T 5 200ms
-

‘ The level sensitivity for sequential tones decoding does not range automatically; the decode level
. must be set by the user in the SET-UP OPTIONS: TONES SEQ screen, This can be accessed by
pressing the [decode level] key from the SEQUENTIAL TONES DECODE screens (see

Fig 3-30). Alternatively, the same screen can be accessed through the HELP AND SET-UP menu
using the key sequence [HELP SET-UP], [SET-UP], [TEST OPTIONS], [tones decode] and

- [SEQ decode].

e Refer to the section Help and setting up on page 3-124 for further details.

Connections

g For testing a transmitter, connect its RF outpat connector to the RF N-type socket (35) {or RF
: TNC socket (36) if preferred for <1 W),

WARNING

: Hot surface

Take care when touching the RF N-type connector after continuous power input. If
50 W is exceeded, the temperature of the connector becomes excessive.

= Input overioad

On the RF N-type connector, the input power should not exceed 150 W.
On the RF TNC connector, the input power should not exceed 1 W.
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For off-air testing of a transmitter, connect an antenaa to the RF TNC socket (36).

For testing a receiver, connect its RF input connector to the RE TNC socket {36) {or RF N-type
socket {35) if preferred).

Use the [RE SELECT] key (34) accordingly.

For duplex testing, connect the transceiver as under Full duplex testing on page 3-47.

For RF testing, connect the unit as under RF input/output testing - non-expanded on page 3-64,
For audio testing, connect the unit’s AF output connector to AF INPUT socket (38). Use the
[AC DC] key (31) as required.

Procedure

Transmitier testing

Press the [Tx TEST] key (3). One of the TRANSMITTER TEST or OFF-AIR TRANSMITTER
TEST displays appears (whichever was last selected). If it is shown, press the [normal Tx test]
soft key. If an expanded display has appeared, press the [Tx TEST? key again. The '
TRANSMITTER TEST display appears. See Fig. 3-6.

Key up the transmitter and ensure that the 2965 1s correctly tuned to the transmitter’s {requency.

Press the [TONES] key (6). One of the tones dispiays appears (whichever was last selected). If it -
is shown, press the [SEQU] soft key. When the [TONES] key or both keys are used, the Tx -
TEST SEQUENTIAL TONES DECODE display appears; see Fig. 3-27. Select a tone standard REN
by pressing one of the soft keys at the bottom of the screen. For CCIR, press the

[CCIR VARIANT] soft key repeatedly for variants 1,2, 3,4 and 5, which have different tone e
durations. For ZVEI, press the [ZVEI VARIANT] soft key repeatedly for variants 1, 2, 3 and e
PZVEL ;

i

S Tx TEST SEQUENTIRL TONES DECODE
[ TONES DECODE _SEQUENCE -
(54325360 -0-5432536%-0- -@5432536%- 0-@-H
3

| TONE 01:
| TONE 92:
TONE 03:

. -
TONE 0Od:
- TONE 05:

.4463kHz +{ . G2 E0G. 1ns
L3EB1kHz 0. 90% 101 .ims
L2753kHz +0, 027 102, Gms
. 1968kH=z ~0.01% 103.4ns
. A4458kHz -0.01% 100, ins
L 27A9kHz L 00% §O2 . 0ns
. 5399k Hz L00% 102 . 8ms
. 3580%H: L00% 699, Ins
TONE 09: .OHz Q0% 87 .1nms
TONE 10: .OHz .07 3. 90

TONE FREQUENCY PLAN CLIR 1 +1.00x

TONE 06!
TONE 07 :
N TONE 08:

ﬁz‘.x el

DCs

D Bl wm W R
) s e e e
e S R R

i.98§9%<1~§z%8 1.4460kHz| (GROUP) #i 2.4000kHz
1.1246kHz 6 I.S400kl‘iz‘ (BATA) B 930.0Hz
1
1

.E??OkHz}? 1.6400kHz | {SUFFIX}Y { 2.2470kHz

|2750kHz | 8 1.7470kHz| (SUFFIX) D 991.0Hz |
1 .3580kHz |2 1.8600%Hz | (REPEAT) E 2.1100kHz
] 2oes | omes | een ] e
JI el bt 7 20

Fig. 3-27 Tx TEST SEQUENTIAL TONES DECODE display

A T R

g

For a user-defined standard, press the [USER DEFINED] soft key. This changes to
[USER VARIANT]. The current tone standard is shown on the display. To select another tone
standard, press the [USER VARIANT] soft key repeatedly.
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On the transmitter, activate a sequence of tones. The sequence of tone numbers appears in the
TONES DECODE SEQUENCE box.

Underneath the TONES DECODE SEQUENCE box; the {irst ten tones are listed with their
number, frequency, % error and duration. To list the second, third and fourth group of ten tones,
press the [next group| soft key repeatedly. The groups are shown by a cursor under the box.

When the % error is greater than the maximum error, it is shown in inverse video. The
maximum error is shown above the TONE FREQUENCY PLAN box. To change the maximum
error, press the fmax error] soft key and then use the DATA keys (24) and the [%] key (26).

To select another display, press the [RETURN] soft key.

Off-air transmitter testing

Press the [Tx TEST] key {3). One of the TRANSMITTER TEST or OFF-AIR TRANSMITTER
TEST displays appears {whichever was last selected). If # is shown, press the foff-air test] soft
key. If an expanded display has appeared, press the {Tx TEST] key again and press the
[off-air test] soft key. The OFF-AIR TRANSMITTER TEST display appears. See Fig. 3-10.

Proceed as under Transmitter testing above,

Receiver testing

Press the [Rx TEST] key (4). One of the RECEIVER TEST displays appears (whichever was last
selected). If an expanded display has appeared, press the [Rx TEST] key again. The RECEIVER
TEST display appears. Sec Fig. 3-11,

Set the RF frequency and RF level as under Receiver testing - non-expanded on page 3-38.

Press the [TONES] key. One of the tones displays appears (whichever was last selected). If it is
shown, press the [SEQU soft key. When the FTONES] key or both keys are used, the Rx TEST
SEQUENTIAL TONES GENERATE display appears. See Fig. 3-28,

Select a tone standard by pressing one of the soft keys at the bottom of the screen. For CCIR,
press the [CCIR VARIANT] soft key repeatedly for variants 1, 2, 3, 4 and 5 which have different
tone durations. For ZVEL, press the [ZVEI VARIANT] soft key repeatedly for variants 1, 2, 3 and
PZVEL For DZVE], press the [DZVEI] soft key. For EEA, press the [EEA] soft key. For EIA,
press the [ETA [ soft key.

For a user-defined standard, press the [USER DEFINED] soft key. This changes to
[USER VARIANT]. The current tone standard is shown on the display. To select another tone
standard, press the [USER VARIANT] soft key repeatedly.

To entex the required tone numbers in the TONES GENERATE SEQUENCE box, press the
[change sequ] soft key, and this soft key changes to [clear sequ]. To delete existing numbers,
press the [clear sequ] soft key. Enter the numbers at the cursor by nsing the DATA keys (24).
To reposition the cursor, use the VARIABLE control (33). While entering the tone sequence, the

" fextend tone] soft key can be used to extend the duration of the tone to 7 or 10 times the normal

duration, and such tones are indicated in inverse video in the TONES GENERATE SEQUENCE
box. Inter-tone pauses can be inserted using the minus () DATA key; extended pauses can be

generated by including multiple minus eniries. After the last number has been entered, press the
[ENTER] key (26) and the [clear sequ] soft key changes back to [change sequ].

The method of sending fones can now be selected by repeatedly pressing the [tone mode] soft key
and the displayed MOD GEN 2 TONE MODE indicates the option selected from CONTINUQOUS
TONES, TONE BURST or MANUAL/STEP.

When CONTINUGUS TONES or TONE BURST is selected, the tone generation is controlled by
the [tones on OFF] soft key, When MANUAL/STEP is selected, the [tone step] soft key replaces
the [tones ON off] soft key. The frone step] soft key can be repeatedly pressed to sequentially
send the tones dispiayed in the display’s TONES GENERATE SEQUENCE box; the tone
selected is indicated by a marker below the selected tone. Alternatively, when MANUAL/STEP
is selected, individual tones can be sent using the numeric DATA keys for each tone.
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When required, shift all the selected frequencies by up to =% by pressing the [freq shift] soft key
and one of the DATA keys 0 to 9 (24) with a minus sign when appropriate.

In the NORMAL MOD GEN 2 mode, the tone frequency is as set on this generator in the Rx
TEST mode.

To enter a modulation deviation or depth, press the [MOD GEN] key (14). Then, use the DATA
keys (24) and (26).

The frequency of the generated sequential tones can be raised or lowered by £9.9 %. Press the
[freq shift] soft key, and enter the required frequency shift using the numeric DATA keys and the
[%] key. Use the minus key first if the frequencies are to be lowered. The TONE FREQUENCY
PLAN will show the new frequencies and a SHIFT legend will be displayed.

To select another display, press the [RETURN] soft key.

Rx TEST SECGUENTIAL YTONES GENERATE
TONES GENERATE SEQUENCE
5123456?89

= NULL B = extendesd tone

MOD BEN 2 TONE MODE : CONTINUOUS TONES
MCD GEN 2 DEUN 1 2.500kHz
TONE STANDARD :CCIR 1
FREQUENCY SHIFT :0.0%
STRNDARD TONE DURATION :100ms
EXTENDED TOME DURATION (700ms

TONE FREQUENCY PLAM

LOB10kHz 5 2.4000kHz |

H 1.4460kHz | (GROUP) R
1. 1246kHz |6 | .5400kHz | (DATAF B 930.0Hz
> §.1970kHz |7 }.6400kHz |[{SUFFIR} £ 2.2470kHz
1.2750kuz§8 1. 7470kHz [ (SUFFING D 991, 0Hz
19 % £

1.3580kHz E.IIOGQHiJ

. 8600kHz | {REPEAT)

BRUET

Fig. 3-28 Rx TEST SEQUENTIAL TONES GENERATE display

Duplex testing _

Press the [DUPLEX TEST] key (5). One of the DUPLEX TEST displays appears (whichever was
last selected). If one of the DUPLEX TEST (Tx) or DUPLEX TEST (Rx) displays has appeared,
press the [DUPLEX TEST] key again. The DUPLEX TEST display appears. See Fig. 3-3.

Set the RF frequency and RF level as under Receiver testing - non-expanded on page 3-38.
Key up the transmitter and ensure that the 2065 is correctly tuned to the transmitter’s frequency.

Press the [TONES] key. One of the tones displays appears (whichever was last selected). Either
the [SEQU DECODE] or {SEQU GEN] soft key is shown.

When the [TONES] key alone is used or both the [TONES] key and the [SEQU DECODE] soft
key are used, the DUPLEX TEST SEQUENTIAL TONES DECODE display appears. Testing is
then the same as under Transmitter testing above.

When the [TONES] key alone is used or both the [TONES] key and the [SEQU GEN/ soft key
are used, the DUPLEX TEST SEQUENTIAL TONES GENERATE display appears. Testing is
then the same as under Receiver testing above.

T
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To select another display, press the [RETURN] soft key.

RF testing

Press the [RF TEST] key (8). One of the RF INPUT/OUTPUT TEST displays appears
{whichever was last selected). If an expanded display has appeared, press the [RF TEST] key
again. The RF INPUT/OUTPUT TEST display appears.

Key up the unit and ensure that the 2965 is correctly tuned to the unit’s output frequency.
Set the RF frequency and RF level as under Receiver testing - non-expanded on page 3-38.

Press the [TONES] key. One of the tones displays appears (whichever was last selected). Either
the [SEQU DECODE] or [SEQU GEN/] soft key is shown.

When the [TONES] key alone is used or both the [TONES] key and the [SEQU DECODE] soft
key are used, the RF TEST SEQUENTIAL TONES DECODE display appears. Testing is then
the same as under Transmitter testing above.

When the [TONES] key alone is used or both the [TONES] key and the [SEQU GEN] soft key
are used, the RF TEST SEQUENTIAL TONES GENERATE display appears. Testing is then the
same as under Receiver testing above.

To select another display, press the [RETURN] soft key.

Audio testing

Press the [AF TEST]| key (9). One of the AUDIO INPUT/QUTPUT TEST displays appears
(whichever was last selected). If an expanded display has appeared, press the [AF TEST] key
again. The AUDIO INPUT/OUTPUT TEST display appears. See Fig. 3-25.

Press the [TONES| key. One of the tones displays appears (whichever was last selected). Either
the [SEQU DECODE] or [SEQU GEN] soft key is shown.

When the [TONES] key alone is used or both the [TONES] key and the [SEQU DECODE] soft
key are used, the AF TEST SEQUENTIAL TONES DECODE display appears. Testing is then
the same as under Transmitter testing above.

Whien the [TONES] key alone is used or both the [TONES] key and the [SEQU GEN] soft key
are used, the AF TEST SEQUENTIAL TONES GENERATE display appears. Testing is then the
same as under Receiver testing above.

To select another display, press the {RETURN| soft key.

Display

Decoding

At the top of the screen, there is the TONES DECODE SEQUENCE box in which the decoded
numbers are shown.

At the bottom of the screen, there is the TONE FREQUENCY PLAN box in which tone nunibers
and their frequencies are shown.

Generating

At the top of the screen, there is the TONES GENERATE SEQUENCE box in which the required
tone numbers are shown.

At the bottom of the screen, there is the TONE FREQUENCY PLAN box in which tone numbers
and their frequencies are shown. ‘
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The following settings are shown:-

{a)

(b)

()

{d)
(e)
H

TONE MODE. MANUAL, MANUAL / STEP, TONE BURST, CONTINUQUS TONES or
NORMAL MOD GEN 2 according to which has been selected by using the [fone mode] and
[normal mod gen] soft keys.

MOD GEN 2 DEVN or DEPTH. The modulation that has been set by using the
[MOD GEN] key (14) and the DATA keys (24) and (26).

TONE STANDARD. The standard which has been selected by using one of the soft keys at
the bottom of the screen.

FREQUENCY SHIFT. This is shown in inverse video when the [freq shift j soft key is used.
STANDARD TONE DURATION. The specified time of standard tones.
EXTENDED TONE DURATION. The specified time of extended tones.

Soft keys at left side of screen

Five keys are shown, as follows:-

{a)
&)
{c)
(@
(e)

JCTCSS ] key. To select a CTCSS GENERATE display.

[DTMF ] key. To select a DTMEF GENERATE display.

[DCS] key. To select a DCS GENERATE display.

[POCSAG] key. To select the Rx TEST POCSAG PAGER TEST display.
[RETURN] key., To refurn to the previous mode.

Sofi keys at right side of screen for decoding

Three keys are shown, as follows:~

(a)
(b}

©)

(dy

[clear sequ] key. To clear the tone numbers in the TONES DECODE SEQUENCE box.

[next group] key. To list another group of ten tones. The cursor under the
TONES DECODE SEQUENCE box moves along.

Imax ervor] key. To set the tone frequency % error at which and above which the error is
shown in inverse video. Enter the value by using the DATA keys (24) and the [%] key (26).

[decode level] key. To select the sequential tones decode type and level.

Soft keys at right side of screen for generating

Eight keys are shown, as follows:-

(a)

(b)

()

(d)

[change sequ] or [clear sequ] key. When this appears as the [change sequ] key, to cnter
new tone numbers. [change sequ] then changes to [clear sequ]. Press it to delete all the
tone numbers in the TONES GENERATE SEQUENCE box. Tone numbers can be entered
by using the DATA keys (24) and the [ENTER] key (26). [clear sequ] then changes back
to fchange sequ). The tone numbers appear in the TONES GENERATE SEQUENCE box.

[extend tone] key. To extend the tone whose number has just been entered. Each extended
tone number appears in inverse video. This key appears when the {change sequ] soft key is
psed,

[tone mode | key. To select MANUAL / STEP, TONE BURST or CONTINUOQUS TONES.
Press this key repeatedly. TONE BURST and CONTINUOUS TONES are available only
after a tone sequence has been entered.

[tone step] key. For manual frequency selection only, to select a single frequency. When
this key is first used, a triangular cursor appears at the first tone mumber. For each press,
the triangular cursor moves to the next number. After the last number, the triangular cursor
restarts at the first number. This key changes to [tones on OFF] when TONE BURST or
CONTINUOUS TONES is selected.
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[tones on OFF [ or {tones ON off] key. For tone bursts or continuous fones only, to initiate

a TONE BURST or CONTINUOUS TONES or to terminate CONTINUOUS TONES. This
key appears when the [ENTER] key (26) has been pressed. This key changes to [rone step]
when MANUAL / STEP is selected.

[freq shift] key. To precede entry of a frequency change by using the DATA keys (24) and
the [9%] key (26). To cancel the shift, enter 0%. Also used to change user-defined tone
durations (see below).

fcopy std] or [enter std] key. To copy a standard for modification to a user-defined
standard. This key appears when the [USER DEFINED] or [USER VARIANT] soft key is
used.

[define ronel key. To enter a standard tone number for modification for a user-defined
standard by using the DATA keys (24) and the unit keys (26). This key appears when the
[USER DEFINED] or [USER VARIANT] soft key is used.

[normal mod gen] key. To select the NORMAL MOD GEN 3 mode.

For using modulation generator 2 normally, six keys are shown, as follows:-

(2)
(b)
(c)

(d)
(e)
H

[change sequf key. Not applicable.
[extend tone] key. Not applicabie.

[tone mode ] key. To select TONE BURST, CONTINUQUS TONES or MANUAL / STEP.
Press this key repeatedly. TONE BURST and CONTINUCUS TONES are available only
after a tone sequence has been entered.

[freq shift] key. Not applicable.
[copy std] or [enter std] key. Not applicable.
[define tone] key. Not applicable.

Soft keys at bottom of screen

Six keys are shown, as follows:-

(a)

(b)

(¢}
()
(e)
®

[CCIR]or [ CCIR VARIANT] key. To select the CCIR standard. Press this key repeatedly
to select CCIR 1, 2, 3, 4 or 5. These have tone durations of 100, 70, 33, 40 and 20 ms and
extended tone durations of 700, 700, 330, 400 and 200 ms respectively.

[ZVEI] or [ZVE] VARIANT] key. To select the ZVEI standard. Press this key repeatedly to
select ZVEL 1, 2 or 3 or PZVEL

[DZVEIT key. To select the DZVEIL standard.
[EEA] key. To select the EEA standard.
{EIA] key. To select the EIA standard. -

[USER DEFINED] or [USER VARIANT] key. To select a user-defined tone standard.
Press this key repeatedly to select USER DEFINED 1, 2 or 3.

User-defined tone durations

Use the following procedure to change the user-defined tone durations:-

6]

@

3)
(4

Press the [USER DEFINED] or {USER VARIANT| soft key to bring up the required
user-defined standard.

Press the [freq shift] soft key, which changes to [std durat'n /5 press this key again, which
now changes to [ext durat'n].

Use the DATA/ENTER keys to enter the required value for the standard tone duration.

Press the [ext durat'n] soft key and use the DATA/ENTER keys to enter the required value
for the extended tone duration.

46882-159J
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Intreduction
Each tone number has a frequency as follows:-
Tone _Freq. Tone Freq. Tone Freq. Tone Freq. Tone Freq.
no, Hz ne. Hz no. Hz no. Hz ne. Hz
01 §7.0 11 94.8 21 131.8 31 171.3 41 2035
02 £9.4 12 97.4 22 136.5 32 173.8 42 206.5
03 71.9 13 100.0 23 141.3 33 177.3 43 2107
04 74.4 14 103.5 24 146.2 34 179.9 44 218.1
05 770 15 107.2 25 151.4 35 183.5 45 225.7
08 79.7 16 110.9 28 156.7 36 186.2 46 229.1
o7 825 17 114.8 27 159.8 37 189.9 47 233.6
08 854 18 118.8 28 62,2 38 192.8 48 241.8
0g 885 18 123.0 29 165.5 38 196.6 49 250.3
10 91,5 20 127.3 30 167.9 40 189.5 50 2541
Connections
For testing a receiver, connect its RF input connector to the RF TNC socket (36) (or RF N-type
socket (35) if preferred.
Use the [RF SELECT] key (34) accordingly.
For duplex testing, connect the transceiver as under Full duplex testing on page 3-47.
For RF testing, connect the unit as under RF input/output testing - non-expanded on page 3-64,
Procedure

Receiver testing

Press the [Rx TEST] key (4). One of the RECEIVER TEST displays appears (whichever was last

selected). If an expanded display has appeared, press the [Rx TEST] key again. The
RECEIVER TEST display appears. See Fig. 3-11.

Set the RF frequency and RF level as under Receiver testing - non-expanded on page 3-38.

Press the [TONES] key. One of the tones displays appears (whichever was last selected). Ifit is

shown, press the [CTCSS] soft key. When the {TONES] key or hoth keys are used, the Rx
TEST CTCSS GENERATE display appears. See Fig, 3-29.

To enter the modulation deviation or depth, press the IMOD GEN] key (14) and then use the
DATA keys (24) and (26).

To enter the required tone number, press the [select tone] soft key, nse the DATA keys (24) and
then press the [ENTER] key (26).

When required, shift all the selected frequencies by up to +% by pressing the /. [freq shift] soft key
and one of the DATA keys 0 to 9 (24) with a minus sign when appropriate.

There are two tone modes. These are CTCSS and NORMAL MOD GEN 3. The curreat tone
mode is shown on the display. To generate a tone, press the [tone on OFF] soft key. CTCSS
appears. Press the [tone ON off] soft key to terminate the tone.

For the NORMAL MOD GEN 3 mode, press [normal mod gen] soft key. The tone is then as set
on this generator in the Rx TEST mode.

To enter a modulation deviation or depth, press the [MOD GEN] key (14). Then, use the DATA
keys (24) and (26).

To select another display, press the [RETURN] soft key.
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MOD GEN 3 DEUN : SOCH:z

FREQUENLCY SHIFT: 0.06%
TONE MOGE: CTCSS

. TONE FREQUENCY PLAN

Gf 67 . 0Hz (14 103.5Hz 127 159.8Hz |40 194.
02 69.4Hz |15 107.2Hz! 28 162 . 2Hz{41 203.
03 71.9Hz |16 $10.9Hz |29 165.5Hz]42 206.
04 74.4Hz |17 1t14.8Hz |39 167.SHz {43 210.
05 77.0Hz |18 1:18.8Hz |3t 171.3Hz |44 218,
06 79,7Hz |19 123.0Hz |32 173.8Hz 45 225.
07 82.5Hz |20 127.3Hz |33 177.3Hz 46 229.
08 85.4Hz {281 131.8Hz 34 179.9Hz 47 233,
09 8%.5Hz (22 136.5Hz |35 183.5Hz |48 241.
fXil 91.5Hz |23 141.3Hz |36 186.2Hz |45 250.3Hz
I 1t 94.8Mz |24 1d46.2Hz|37 189.9Hz[50 254 . 1Hz
i 12 47 .4Hz ;25 151.

13 100.0Hz |26 iS56.
RETURK

Fig. 3-29 Rx TEST CTCSS GENERATE display

Duplex testing

Press the [DUPLEX TEST] key. The DUPLEX TEST display appears.

Press the [TONES] key. One of the tones displays appears {whichever was last selected). Ifitis
shown, press the [CTCSS] soft key.

Set the RF frequency and RF level as under Receiver testing - non-expanded on page 3-38.

When the [TONEST key alone is used or both the [TONES] key and the [CTCSS] soft key are
used, the DUPLEX TEST CTCSS GENERATE/DECODE display appears. Testing is then the
same as under Receiver testing above.

To select another display, press the [RETURN] soft key.

RF testing

Press the [R¥ TESTY key. The RF TEST display appears.
Set the RF frequency and RF level as under Receiver testing - non-expanded on page 3-38.

Press the [TONES] key. One of the tones displays appears (whichever was last selected). Hitis
shown, press the [CTCSS] soft key.

When the [TONES] key alone is used or both the [TONES] key and the fCTCSS] soft key are
used, the RF TEST CTCSS GENERATE/DECODE display appears. Testing is then the same as
under Receiver testing above.

To select another display, press the fRETURN] soft key.

Display

At the bottom of the screen, there is the TONE FREQUENCY PLAN box in which tone numbers
and their frequencies are shown. The selected tone is shown in inverse video.

The following settings are shown:-

(a) MOD GEN 3 DEVN. The modulation that has been set by using the [MOD GEN] key {14)
and the DATA kevs (24) and (26).
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(b)
{c)

(d)

FREQUENCY SHIFT. This is shown in inverse video when the [freq shift] soft key is used.

TONE MODE. CTCSS or NORMAL MOD GEN 3 according to which has been selected
by using the {tone on OFF] and [normal mod gen] soft keys.

TONE. The tone number that has jast been entered prior to pressing the [ENTER] key.
This appears when the [select tone] soft key is used.

Soft keys at left side of screen

Five keys are shown, as follows:-

()
(b}
(©
{d)
(e)

[SEQU] key. To select a SEQUENTIAL TONES display.

[DTMF]key. To select a DTMF display.

[DCS | key. To select a DCS display.

[POCSAG] key. To select the Rx TEST POCSAG PAGER TEST display.
[RETURN] key. To return to the previous mode.

Soft keys at right side of screen

Four keys are shown, as follows:-

{a)

(b)
{c)
(d)

[freq shift] key. To precede entry of a frequency change by using the DATA keys (24) and
the [%] key (26). To cancel the shift, enter 0%.

[tone on OFF ] or [tone ON off] key. To initiate or terminate generation of a tone.
{select tone] key. To enter a tone number.

[normal mod gen] key. To select the NORMAL MOD GEN 3 mode. This key appears
when the [tone on OFF] soft key is used.

DTMF (dual-tone multi-frequency)

introduction

Fach number is coded into two simultaneous frequencies as follows:-

Hz 1209 1338 1477 1633
897 1 2 3 A
770 4 ] 8 B
852 7 8 9 G
841 * ) il &

The D'TMEF facility for all appropriate test modes is provided by an initial TEST DTMF
GENERATE/DECODE display, linked to two displays, one providing a DTMF DECODE
facility, and the other a DTMF GENERATE facility. Access to these generate and decode
displays is via the [expanded DTMF generate] and [expanded DTMF decode] soft keys.

The level sensitivity for DTMF decoding does not range automatically; you must set up the
decode level on the SET-UP OPTIONS: TONES DTMF screen. This can be accessed by pressing
the [decode level | key from the DTMF DECODE screens (see Fig 3-30).

Alternatively, the same screen can be accessed through the HELP AND SET-UP menu using the
key sequence [HELP SET-UP], [SET-UP], [TEST OPTIONS], [tones decode] and
[DTMF decode].

Refer to the section Help and setting up on page 3-124 for further details.

[
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Fig. 3-30 DTMF screens

Connections

For transmitter testing, connect the transmitter as under Transmitrer testing - non-expanded on
page 3-19.

For receiver testing, connect the receiver as under Receiver testing - non-expanded on page 3-38.

For duplex testing, connect the transceiver as under Full duplex testing on page 3-47. The AF
connections are not necessary in this mode.

For audio testing, connect the unit’s AF input connector to the AF GEN QUTPUT socket (37).
Connect the unit’s AF output connector to the AF INPUT socket (38}, Use the [AC DCl key (31)
as required.

Procedure

Transmitier testing

Press the [Tx TEST} key (3). One of the TRANSMITTER TEST displays appears (whichever
was last selected). If an expanded dispiay has appeared, press the {Tx TEST] key again. The
TRANSMITTER TEST display appears. See Fig, 3-6.

Set the RF frequency and RF level as under Transminer testing - non-expanded on page 3-19.
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Press the [TONES] key. One of the tones displays appears (whichever was last selected). If it is
shown, press the [DTMF | soft key. When the [TONES] key or both keys are used, the Tx TEST
DTMF GENERATE/DECODE display appears. See Fig. 3-31. This display permits the entry of
a code sequence, and the sending of either the code sequence already entered or individual codes.

To enter the required tone mumbers in the TONES GENERATE SEQUENCE box, press the
{change sequ] soft key. This changes to [clear sequ]. To delete existing tone numbers, press the
[clear sequ] soft key. Enter the tone numbers at the cursor by using the DATA keys (24). To
re~position the cursor, use the VARIABLE control (33). Terminating data entry with the
[ENTER] key (26) changes [clear sequ] back to [change sequ] and it becomes possible to use the
[tone mode ] soft key.

To send the tone sequence, press the [fone mode | soft key to select TONE MODE DTMF
SEQUENCE and press the [rones on OFF] soft key. To send individual codes press the
[tone mode] soft key to select TONE MODE MANUAL DTMF and press individual DATA
noemeric keys.

Tones returned from the receiver under test are decoded and shown in the TONES DECODE
SEQUENCE box.

Tx TEST DIMF GENERMATE/DECODE

SN TONES GENERATE SEQUENECE
(01234567 89%HABLD00A44 33742200

I

Send
Seguencs

H

TONE MODE DTMF SEQUENCE

TONES DECODE SEQUENCE
(01234567 59%HABCDO0444 38742200

TONE FREQUENCY PLAN Hil HIZ HIZ H14

LEB1 697 .0Hz |HI1 1.Z2090kHz |LG1
L82 770.0Hz [HIZ 1.,3360kHz |LGZ 4 3 6
1.G3 BS2.0Hz |[HI3Z 1.4770kHz|1G3 7

L4 @41, 0Hz |HI4 1.6330kHz [L04 x o] #

[ expunded DINE Texpanded DTHE
decade

gengraka

Fig. 3-31 Tx TEST DTMF GENERATE/DECODE

2Mmmed

" Bas4g

To display detailed information regarding the tones returned from the transmitter, press the
[expanded DTMF decode] soft key. A display is shown giving the decoded tone sequence, and
tabular details of a group of tones. See Fig. 3-32. The tabular display shows both high and low
tones, their frequency error (as a percentage), the duration and twist. If a Max freq error lmit
has been set (indicated below the table) frequency errors outside the frnit are shown highlighted
in inverse video in the table. If a Max twist error imit has been set (indicated below the table)
the T'wist errors outside the limit are shown highlighted in inverse video in the table.

'To set a maximum frequency error limit, press the [freq error] soft key and enter the lmit using
the DATA numeric keys and press the DATA [dB/%] key, and the new Hit is displayed.

To set a magimum twist error limit, press the [twist error] soft key and enter the limit using the
DATA numeric key and press the DATA [dB/%] key and the new limit is displayed.
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Tone sequences with more than ten tones can be examined using the soft key fnext group].

Return to the normal Tx TEST DTMF GENERATE/DECODE display by pressing the
[expand ON off] soft key.

0 '
i ’ Tx TEST DTM§{ DECODE
TONES DELORE SEQUENCE
{{J123456789*#HBEDGG44438742280
i |
Lo freq Trror Hi freq Errer Burn Tuist ek
[1 = 9d1Hz g.0x b 209kHz 9.0x Flins {.0dB
§2 § 9418z 0.0% £ a7z 0 .0x ns  $#.0dB
132 A 7904z TP 1.534kHz D12 7las  0.GdB |
14 B 770Hz £.0:  1.641kHz 76ns  0.0dE
15 £ 852Hz #.82 1.634kHz 0.1% 70ns 0.0dB
15 D S42Hz 0.1 1.634kHz (.= ins  0.04B
17 0 942Hz 0,12 1.337kkHz B.1% 71ns g .0d8
13 0 941tz 0.8 1.337k#z 8.1 70ns  §.0dB
19 4 770Hz 0.0x  1.210kHz O.1=  70ns  IMENEH
20 4 770Hz 8.0 1.210kHz 0.1 ?ins
Hox Freq errar :0.1% Mox twist error 20, 1dB
TONE FREQUENCY PLAN HI1 HIZ HI3 Hi4
LO1 697 0Kz HI1 1 .2090kHz; 101 i 2 3 R
LGP 770.0HziHIZ2 1.3360kHziL0Z2 4 5 3 B
LO3 852.0Hz {HI3 1.4770kHz{LG3 7 4 9 C
LO4 941.0Hz |HI4 1.6330kHz &04 * 0 # D

U apnas

Fig. 3-32 Tx TEST DTMF DECODE

To alter tone parameters for test purposes, press the [expanded DTMF generate] soft key to
display the Tx TEST DTMF GENERATE screen, See Fig 3-33 on page 3-112. The
[change sequ], [tone mode] and [tones on OFF ] soft keys are used in the same way as in the
GENERATE/DECODE display.

To enter the AF GEN levels (for each of the two tones), press the [AF GEN] key (15) once (for
AF GEN 1 for LO-TONE) or twice (for AF GEN 2 for HI-TONE) and then use the DATA keys
(24) and (26).

To enter the required tone aumbers in the TONES GENERATE SEQUENCE box, press the
[change sequ] soft key. This changes to [clear sequ]. To delete existing tone numbers, press the
[clear sequ] soft key. Enter the tone numbers at the cursor by using the DATA keys (24). Tore-
position the cursor, use the VARIABLE control (33). After the last number, press the [ENTER]
key (26). Then, [clear sequ] changes back to [change sequ 1 and it becomes possible to use the
[tone mode ] soft key.

To set the LO-TONE / HI.-TONE LEVEL to LOCKED or UNLOCKED, press the {lock levels] or
[uniock levels | soft key.

To set the tone duration, press the [fone durat'n] soft key. TONE DURATION appears in
inverse video. Enter the duration by using the DATA keys (24) and (26).

To create an inter-tone pause, press the minus (—) DATA key (24). Repeat this for muitiples of
the tone duration. To set the pause duration, press the [pause durat’'n] soft key. PAUSE
DURATION appears in inverse video. Enter the duration by using the DATA keys (24) and {26).

When required shift either the LO-TONE or HI-TONE frequency using the soft keys
[lo freq shift], [hi freq shift] and the DATA keys, Terminate the entry with the [%] key.

To select another display, press the [RETURN] soft key.

46882-159J

3111




Tx TEST DTMF GENERATE
TONES GENERATE SEQUENCE
101234567 BOxXUABLDO044438742200

Send
Senuence

TONE MODE :DTMF SEQUERCE
LO-TONE / HI-TONE LEVELD UNLOLCKED
LO-TOME AF GEN | LEVEEL 1 100RU
HI-TONE AF GEW 2 LEVEL  : 100aU

JONE DURATICN :68ms
PRUSE DURATION :68ms

L0 FREQUENEY SHIFT 0.0
HI FREQUENCY SHIFT :0.07%

TONE FREQUENCY PLAN HI1 HIZ K13 H14 LB

LO1 697 . 0Hz {HIl §.2090kHz]|LODY
.02 770.0Hz]HIZ §1.3360kHz|L02
LO3 852.0Hz {HI3 1.4770kHz|1.03
LO4 941, 0Hz {HI4 1.6330kHz|1L04

2

3
5 6
8 9
o] #

PR R Ny,

Fig. 3-33 Tx TEST DTMF GENERATE

Receiver testing

Press the [Rx TEST] key (4). One of the RECEIVER TEST displays appears (whichever was last
selected). If an expanded display has appeared, press the [Rx TEST] key again. The RECEIVER
TEST display appears: See Fig. 3-11.

Set the RF frequency and RF level as under Receiver testing - non-expanded on page 3-38.

Press the [TONES] key. One of the tones displays appears (whichever was last selected). Ifitis
shown, press the [DTMF] soft key. When the [TONES] key or both keys are used, the Rx TEST
DTMF GENERATE/DECODE display appears. This display permits the entry of a code
sequence, and the sending of either the code sequence already entered or individual codes.

To enter the required tone numbers in the TONES GENERATE SEQUENCE box, press the
[change sequ] soft key. This changes to [clear sequ]. To delete existing tone numbers, press the
fclear sequ] soft key. Enter the tone numbers at the cursor by using the DATA keys (24). To
re-position the cursor, use the VARIABLE control (33}, Terminating data entry with the
[ENTER} key (26) changes [clear sequ] back to [change sequ] and it becomes possible to use the
[tone mode] soft key.

To send the tone sequence, press the [tone mode] soft key to select TONE MODE DTMF
SEQUENCE and press the [tone on OFF] soft key. To send individual codes press the
[tone mode ] soft key to select MANUAL DTMF and press individual DATA numeric keys.

"FTones returned from the receiver under test are decoded and shown in the TONES DECODE
SEQUENCE box.

To display detailed information regarding the tones returned from the receiver, press the
[expanded DTMF decode] soft key. A display is shown giving the decoded tone sequence, and
tabular details of a group of tones. The tabular display shows both high and low tones, their
frequency crror (as a percentage), the duration and twist. If a Max freq error limit has been set
{indicated below the table)} frequency errors ouiside the limit are shown highlighted in inverse
video in the table. If 2 Max twist error lirnit has been set (indicated below the table) the Twist
errors outside the limit are shown highlighted in inverse video in the table.
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To set a maximum frequency error limit press the [freg error] soft key and enter the limit using
the DATA numeric keys; press the DATA [dB/%] key and the new limit is displayed.

T'o set a maximum twist error Hmit press the [twist error] soft key and enter the fimit using the
DATA numeric key and press the DATA [dB/%] key and the new limit is displayed.

Tone sequences with more than ten tones can be examined using the soft key [next group].

Return to the normal Rx TEST DTMF GENERATE/DECODE display by pressing the
[expand ON off] soft key.

To alter tone parameters for test purposes, press the [expanded DTMF generate ] soft key to
display the Rx TEST DTMF GENERATE screen. See Fig. 3-34 on page 3-114. The
[change sequ], [tone mode] and [tones on OFF | soft keys are used in the same way as in the
GENERATE/DECODE display.

To enter the modulation deviation or depth (for each of the two tones), press the [MOD GEN] key
(14) once (for modulation generator 1 for LO-TONE) or twice (for modulation generator 2 for
HI-TONE) and then use the DATA keys (24) and (26).

To enter the required tone numbers in the TONES GENERATE SEQUENCE box, press the
[change sequ] soft key. This changes to [clear sequence]. To delete existing tone numbers, press
the [clear sequ] soft key. Enter the tone numbers at the cursor by using the DATA keys (24). To
re-position the cursor, use the VARIABLE control {33). After the last number, press the :
IENTER] key (26). Then, [clear sequ] changes back to [change sequ] and it becomes possibie to
use the [tone mode] soft key.

To set the LO-TONE / HE-TONE LEVEL to LOCKED or UNLOCKED, press the [lock levels] or
funiack levels] soft key.

To set the tone duration, press the [fone durat'n] soft key. TONE DURATION appears in
inverse video. Enter the duration by using the DATA keys (24) and (26).

To create an inter-tone pause, press the minus (—) DATA key (24). Repeat this for multiples of
the tone duration. To set the pause duration, press the [pause durat’n] soft key. PAUSE
DURATION appears in inverse video. Enter the duration by using the DATA keys (24) and (26).

When required shift either the LO-TONE or HI-TONE frequency using the soft keys
[lo freq shift], [hi freq shift] and the DATA keys. Terminate the entry with the [%] key.

To select another display, press the fRETURN] soft key.

Duplex testing

Press the [DUPLEX TEST] key. The DUPLEX TEST display appears.
Set the RF frequency and RF level as under Receiver testing - non-expanded on page 3-38.

Press the [TONES] key. One of the tones displays appears (whichever was last selected). Ifitis
shown, press the [DTMF] soft key.

When the [TONES] key alone is used or both the [TONES] key and the [DTMF] soft key are
used, the DUPLEX TEST DTMF GENERATE/DECODE display appears. The DTMF generate
function is the same in duplex and receiver testing. The decode function is the same in duplex
and transmnitter testing as described above. No audio connections are required.

To select another display, press the [RETURN] soft key.

Audio testing

Press the [AF TEST] key. The AUDIO TEST display appears.
Press the [TONES] key. One of the tones displays appears (whichever was last selected). Ifitis
shown, press the [DTMF [ soft key.

When the [TONES] key alone is used or both the [TONES] key and the [DTMF | soft key are
used, the AF TEST DTMF GENERATE DECODE display appears. The DTMF generate
function is the same in audio and transmister testing. The decode function is the same in audio
and receiver testing as described above. No RF connections ate required.

To select another display, press the [JRETURN/ soft key.
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Rx TEST DTMF GENERATE
TONES GENERATE SEQUENCE
(61234567 89x#ARCD00444 38742200

Send
Sequence

TONE MODE OTMF SEQUENCE
LO-TONE / HI-TONE LEVLL :LOCKED
LO-TONE MOD GEN 1 DEUN 2. 5kHz
HI-TONE MO GEN 2 DEUN  :2.5kHz

TONE DURRTION :68ns
PAUSE DURARTION :68mns

L0 FREQUENLCY SHIFT :0.0%
HI FREQUENLY SHIFT :0.0%

TOME FREQUENCY PLAN HIL HIZ HI3 Hid]fliee
Edurat: n

LOL 697.0Hz [HI1 1.2090kHz|LO1

LOZ 770.0Hz [HIZ. 1.3360kH=!102
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L03 852 .0Hz |HIZ |.4770kHz |LO3
L04 941 . 0Hz |HI4 1.6330kHz |LOS
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Fig. 3-34 Rx TEST DTMF GENERATE

Display (GENERATE/DECODE)

At the top of the screen, there is the TONES GENERATE SEQUENCE box in which the required
tone numbers are entered.

In the centre of the screen, there is the TONES DECODE SEQUENCE box in which the returned
codes are displayed.

At the bottom of the screen, there is the TONE FREQUENCY PLAN box in which the tone
numbers and their frequencies are shown.

Soft keys at left side of screen

Depending on the mode selected all or a selection of the following keys will be displayed:-
{ay [SEQU]key. To select a SEQUENTIAL TONES display.

(b) [CTCSS]key. To select a CTCSS display.

{¢y [DCS]key. Toselect a DCS display.

(d)y [POCSAG]key. To select the Rx TEST POCSAG PAGER TEST display.

(e} [RETURN]key. To return to the previous mode.

Scft keys at right side of screen

Depending on the mode selected all or a selection of the following keys will be displayed:-

(a) [change sequ] ot [clear sequ] key. When this appears as the [change sequ] key, to enter
new tone numbers. fchange sequ] then changes to [clear sequ]. Press it to delete all the
tone numbers in the TONES GENERATE SEQUENCE box. Tone numbers can be entered
by using the DATA keys (24} and the [ENTER] key (26). [clear sequ] then changes back
to fchange sequ]. The tone numbers appear in the TONES GENERATE SEQUENCE box.

(0)  [rones on OFF] or {tones ON off] key. To send a DTMF SEQUENCE. Orly displayed if
the sequence and the mode have been entered correctly.
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(¢} [tone mode] key. To select a DTMF SEQUENCE or MANUAL DTMF.

(dy [clear sequ] key. To clear the codes received from the transmitter or receiver under test.

Soft keys at bottom of screen

Two keys are shown, as follows:-

(@)

(b)

[expanded DTMF generate] key. This key causes the appropriate DTME GENERATE
display to be shown, permitting test parameters to be appiied.

[expanded DTMF decode ] key. This key causes the appropriate DTME DECODE display
to be shown, providing tabular analysis of the codes returned from the transmifter or
receiver under test.

Display (GENERATE)

At the top of the screen, there is the TONES GENERATE SEQUENCE box in which the required
tone numbers are entered.

At the bottom of the screen, there is the TONE FREQUENCY PLAN box in which tone numbers
and their frequencies are shown.

The following settings are shown:-

(&)

(b)

{)

(d)

(&)
43
(2)

TONE MODE. DTMF SEQUENCE or MANUAL DTMF according to which has been
selected by using the [tones mode] soft key.

LO-TONE / HI-TONE LEVEL. LOCKED or UNLOCKED according to which has been
selected by using the [lock levels] or funlock levels] soft key.

LO-TONE MOD/AF GEN 1 DEVN or DEPTH. The modulation that has been set by using
either the MOD GEN (14) or JAF GEN] key (15} and the DATA keys (24) and (26).

HI-TONE MOD/AF GEN 2 DEVN or DEPTH. The modulation that has been set by using
either the MOD GEN (14) or [AF GEN] key (15) and the DATA keys {24) and (26). Press
the MOD GEN or {AF GEN] key twice when UNLOCKED has been selected by using the
[unlock levels | soft key,

TONE DURATION. The specified time.
PAUSE DURATION. The specified time.

LO/MHI FREQUENCY SHIFT. Shown in inverse video when the [freq shift] soft key is
used.

Soft keys at right of screen
Three keys are similar to the GENERATE/DECODE display, with the following additions:-

(@)

)
{©)
(d}

[Hock levels] or [unlock levels] key. To setect LOCKED or UNLOCKED. LOCKED
means that both tone levels are the same. Both are reset by a single entry, UNLOCKED
means that the tone levels can be set independently.

[tone durat’n] key. To set the duration of every tone in the sequence.
[pause durat’n] key. To enter the duration of a pause.

[freq shift] key. To precede entry of a frequency change by using the DATA keys (24) and
the [%] key (26). To cancel the shift, enter 0%.

!\_3 T g %}
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Display (DECODE)

At the top of the screen, there is the TONES DECODE SEQUENCE box in which the returned
tone numbers are displayed. :

At the bottom of the screen, there is the TONE FREQUENCY PILAN box in which the tone
numbers and their frequencies are shown.

In the centre of the screen, there is a tabular listing of the various parameters of a selected group
of ten tones.

Soft keys at right of screen
These keys are similar to the GENERATE/DECODE display, with the following additions:-

3 U veed e e Ve

() [clear sequ] Clear sequence as described previously.

(b} [next group] Selects the group of ten tones to be shown in tabular form. The cursor
indicates the selected group.

(c) [freqg error]. Permits a test parameter limit to be set.

(d) [twist error]. Permits a test parameter limit to be set,

DCS (digitally coded squelch)

Connections

For transmitter testing, connect the transmitter as under Transmitter testing - non-expanded on
page 3-19.

For testing a receiver, connect its RF input connector to the RF TNC socket (36) (or RF N-type
socket (35) if preferred.

Use the [RF SELECT! key (34) accordingly,
For duplex testing, connect the transceiver as under Full duplex testing on page 3-47.

For RF testing, connect the unit as under RF testing - non-expanded on page 3-64.

Procedure
Transmitter testing

Press the [Tx TEST] key (3). One of the TRANSMITTER TEST displays appears (whichever was
last selected). If an expanded display appears, press the [Tx TEST] key again. The
TRANSMITTER TEST display appears. See Fig. 3-6.

Set the RF frequency and RF level as under Transmitter testing - non-expanded on page 3-19.

Press the [TONES] key. One of the tones displays appears (whichever was last selected). If it is
shown, press the [DCS] key. When the [TONES] key or both keys are used, the Tx TEST DCS
DECODE display appears. See Fig. 3-35.

To enter the bit rate (frequency), press the [bit rate] key. BIT RATE appears in inverse video.
Then use the DATA keys (24) and the [ENTER] key (26).

To select the bit polarity, press the [Tx norm invert] key. NORMAL or INVERT appears.
To set the DCS decode level or to select the DCS decode type, press the [decode level] key.
The SET-UP OPTIONS: TONES DCS display appears.

The DCS decode level menu allows selection of the decode type to be used and the decode level of
" each of the three modulation types.

3-116 46882-159J
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Tx TEST DCS BETODE

BIT RATE : 134 .4dbps
Tx POLARITY : NORMAL

Synchronization found in 5 places
[SYNC -+
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Fig. 3-35 Tx TEST DCS DECGODE display

The selections available and the decode levels available for them are given below:-

FM 1 kHz, 3 kiHz, 10 kHz, 30 kHz, 100 kiHz.
AM 10%, 30%, 100%
PM 1 rad, 3 rad, 10 rad, 30 rad.

Selection is made by repeated presses of the appropriate key.

To commence a test, key the iransmitter.

One of two possible message types will be displayed. These are:-
Synchronisation found in n places where 77115 0-6
Synchronisation not found

If synchronisation is found in at least 1 place, the decoded data traces will appear on the display,
with synchronisation bits aligned in the centre of the screen and the three-digi code to the right
of each trace. The code number of a permitted code is shown in inverse video.

If the message states Synchronisation found in 0 places, a pulse train is being received that does
not contain the synchronisation code recurring at 23 bit intervals.

If the message states Synchronisation not found, then a DCS signal is not being received by the
test set.

The data displays will remain on the screen as long as the data is being received. If the received
data changes, the new data is decoded and displayed. If the date signal ceases, then the message
Synchronisation not found is displayed and the data clears.

Receiver testing

Press the [Rx TEST] key (4). One of the RECEIVER TEST displays appears (whichever was last
selected). If an cxpanded display has appeared, press the [Rx TEST] key again. The RECEIVER
TEST display appears. See Fig. 3-11.

Set the RF frequency and RF level as under Receiver testing - non-expanded on page 3-38.
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Press the [TONES] key. One of the tones displays appears {whichever was last selected). Tf it is
shown, press the [DCS] soft key. When the [TONES] key or both keys are used, the Rx TEST
DCS GENERATE display appears. See Fig. 3-36.

To enter the bit rate (frequency), press the [bir rate] soft key. BIT RATE appears in inverse
video. Then, use the DATA keys (24) and the [ENTER] key {26).

To enter the modulation deviation or depth, press the [MOD GEN] key (14) and then use the
DATA keys {24) and (26).

To select the bit polarity, press the [Rx norm invertf soft key. NORMAL or INVERT appears.

To enter the required address, press the {code] soft key. DCS CODE appears in inverse video.
Enter the 3-digit octal address by using the DATA keys (24) and the [ENTER] key (26).

To generate the stgnal, press the [DCS on OFF ] soft key. The [normal mod gen] soft key
appears. Press the [DCS ON off] soft key to terminate the tones.

When the [normal mod gen] soft key is used, the tone is as set on the modulation generator 3 in
the Rx TEST mode.

To select another display, press the [RETURN] soft key.

Rx TEST BLS BENERATE
MOD GEN 3 DEUN : 250Hz
DCS CODE : 777
Rx POLARITY ; NORMAL
BIT RATE : 134.dbps

Fig. 3-36 Rx TEST DCS GENERATE display

Duplex testing

Press the [DUPLEX TEST] key. The DUPLEX TEST display appears.
Set the RF frequency and RF level as under Receiver testing - non-expanded on page 3-38,

Press the [TONES] key. One of the tones displays appears (whichever was last selected). Ifitis
shown, press the [DCS] soft key.

When the [TONES] key or both keys are used, the DUPLEX TEST DCS GENERATE/DECODE
display appears. Testing is then exactly the same as under Receiver testing above.

To select another display, press the [RETURN] soft key.

3
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RF testing _
Press the [RF TEST] key. The RF TEST display appears.

Set the RF frequency and RF ievel as under Receiver testing - non-expanded on page 3-38.

Press the [TONES] key. One of the tones displays appears (whichever was last selected). If itis
shown, press the [DCS] soft key.

When the [TONES] key or both keys are used, the RF TEST DCS GENERATE/DECODE
display appears. Testing is then the same as under Receiver testing above.

. To select another display, press the fRETURN] soft key,

Display

The following settings are shown:-

(2)

(b}

{c)

@

MOD GEN 3 DEVN or DEPTH. The modulation that has been set by using the
MOD GEN] key (14) and the DATA keys (24) and (26}

DCS CODE. The address which has been entered by using the [code] soft key and the
DATA keys (24) and the [ENTER] key (26).

POLARITY. NORMAL or INVERT according to which has been selected by using the
{Rx novm invert] soft key.

BIT RATE. The frequency that has been set by using the [bit rate] soft key and the DATA
keys (24) and the [ENTER] key (26).

Soft keys at left side of screen

Five keys are shown, as follows:-

(a)
(b
(c)
(d)
()

[SEQU] key. To select a SEQUENTIAL TONES display.

JCTCSS] key. To select a CTCSS display.

[DTMF] key. To select a DTMF GENERATE display.

[POCSAG] kéy. To select the Rx TEST POCSAG PAGER TEST display.
[RETURN] key. To return to the previous mode.

Soft keys at right side of screen

Five keys are shown, as follows:-

(@)
{b)
(c)
(d)
()
)

[code] key. To enter the DCS address.

[Rx norm invert] key. To select the bit polarity.

{bit rate] key. To enter the frequency.

[DCS on OFF } key. To initiate or terminate generation of the DCS signal.
[decode level] key. To select the DCS decode type and level.

[normal mod gen] key. To select the normal modulation generator 3 mode. This key
appears when the {DCS on OFF] soft key is used.

The DCS decode level menu allows selection of the decode type to be used and for the decode
level of each of the three modulation types.

The selections available and the decode levels available for then are given below:-

FM  1kHz, 3 kHz, 10 kHz, 30 klz, 100 k=
AM 10%, 30%, 100%
PM 1rad, 3 rad, 10 rad, 30 rad.
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Connections (
For testing a receiver, connect its RF input connector to the RF TNC socket (36} (or RF N-type o
socket (33) if preferred. il
Use the [RF SELECT] key (34) accordingly. ks
¥
Procedure P
.
Receiver testing ( |
Press the [Rx TEST] key (4). One of the RECEIVER TEST displays appears (whichever was last o
selected). If an expanded display has appeared, press the [Rx TEST] key again. The RECEIVER ' ; l
TEST display appears. See Fig. 3-11. . ; &
Press the [TONES] key. One of the tones displays appears (whichever was last selected), Ifitis ; i
shown, press the [POCSAG] soft key. When the [TONES] key or both keys are used, the Rx ';
TEST POCSAG PAGER TEST display appears. See Fig. 3-37. e
.
Select the RF generator by using the [RF GEN1 key (12) and then enter the frequency and level by w

using the [FREQ] key (16), the [LEVEL] key (17) and the DATA keys 24 and (26).
Alternatively, adjust the frequency and level by using the VARIABLE control (33).

To enter an RF level increment, use the [INC] key (20). & appears alongside the increment.
Then, to increase or decrease a setting, press the appropriate [INC] key (32).

To enter a bit rate different from the default value of 512 b/s, press the [bit rate] softkey, BIT

RATE appears in inverse video. Enter the bit rate (frequency) by vsing the DATA keys (24) and
the [Hz] key (26),

To enter the modulation deviation, press the [MOD GEN] key (14) and then use the DATA keys
{24) and (26).

To select the bit polarity, press the [Rx norm invert] soft key. NORMAL or INVERT appears.

To enter the RADIO IDENTITY code, press the [RIC] soft key. RADIO IDENTITY appears in
mverse video. Then use the DATA keys (24) and the [ENTER] key (26).

To select the MESSAGE TYPE as TEXT MESSAGE (11}, NUMERIC {00} or ALERT ONLY

(01 or 10), press the [aler: frype] soft key repeatedly. To select the MESSAGE TYPE as
NON-STANDARD, press the [message type] soft key.

To select the text message from nine options or the numeric message from three options, press the

[select message] soft key repeatedly. The message is shown in the MESSAGE box with the
number from I to % or 1 to 3.

Errors can be introduced in the 32-bit address codeword which is shown in the ERROR
PATTERN box. To insert errors, press the [change errors] soft key. This changes to

{clear errors]. To delete existing errors, press the [clear errors] soft key. Enter errors at the
cursor by using the [error bit] soft key. At each error, E appears in inverse video. To Te-position
the cursor, use the VARIABLE control (33). After the last error, press the [ENTER] key (26).
[clear errors] then changes back to [change errors].

To generate a preamble signal without a subsequent message, press the [pre-amb on OFF] soft
. key.

To generate the signal, press the fcall pager] soft key.
To select another display, press the [RETURN] soft kéy.
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Ry TEST POCSAG PRGER TEST
RF GEN FREQ : 153.125000MHz
LEVEL: -20.0d8n INC:
BIT RATE : 51Z.0bps
MOD DEUN : 4.500kHz .
RADTO IDENTITY : 2697151 . BRI

ADDR/ALERT TYPE: #2f4é0a asdedhs Adssedisd (11T
MESSAGE TYPE: TEXT MESSAGE Eupe

MESSAGE 9iThis messoge 128 charocters long! T

PG ()XE, - . /0123456789 ;<537 |
@HBEDEFGHEJKLﬂHOPQRSTUUuH?Z{\}“ﬁi
‘oahedefghijkinnnparstuvuxyz{il}” i

UARIABLE knob 4% Tlerror bit]l key ENTER key ¥

MESSAGE FLAG FUNETION PART T ST
ERROR | ADDRESS | fEHECKSUM |
PATTERN
i P B.........H.. ... B......

Fig. 3-37 Rx TEST POCSAG PAGER TEST display

Display

In the middle of the screen, there is the message box, The transmitted message is selected by
using the [alert type], [select message] and [message type] soft keys. The message is then
shown in the box.-

At the bottom of the screen, there is the ERROR PATTERN box. Bit errors can be set by using
the {error bit] soft key. Each bit error is then shown in the box.
The following settings are shown:-

(a) RF GEN FREQ, 1LEVEL and INC. The settings of the RF gencrator. d appears alongside
LEVEL when the mcrement is active.

{(by BITRATE. The frequency that has been set by using the [bit rate] soft key and the DATA
keys (24} and the [ENTER] key {26).

{c) MOD DEVN. The modulation that has been set by using the [MOD GEN] key (14) and the
DATA keys (24) and (26). When the polarity is inverted by using the [true/invert] soft key,
INVERT appears in inverse video.

() RADIOIDENTITY. The code which has been entered by using the [RICT soft key and the
DATA keys (24) and the [ENTER] key (26).

(ey ADDR/ALERT TYPE. The ringing mimic for and the number of the message as selected
by using the [alert type] soft key.

(fy MESSAGE TYPE, ALERT ONLY, NUMERIC or TEXT MESSAGE according to which
has been selected by using the [alert type] and [message type] soft keys.

46882-159) , \ 3.121




Soft keys at left side of screen
Five keys are shown, as follows:-
() [SEQU]Jkey. To select a SEQUENTIAL TONES display, E?:f; .
(h) [CTCSS]key. To select a CTCSS display. o
(¢) [DITMFP]key. To select a DTMF GENERATE display. = _
(@) [DCS]key. To select a DUPLEX TEST DCS GENERATE display.
{e) [RETURN]Xkey. To return to the previous mode.

Soft keys at right side of screen N
Eight keys are shown, as follows:- :.
{a} [bitrate]key. To enter the frequency. e

(b)Y [RIC]key. To enter the radio identity code. -

() [alert type] key. To select ALERT ONLY (01 or 10), TEXT MESSAGE (11) or "
NUMERIC (00). - -

(dy [select message] key. To select one of nine text messages (numbered | to 9) or one of three
numeric message (numbered 1 to 3} as shown in the MESSAGE box. This key appears e
when TEXT MESSAGE or NUMERIC has been selected by using the [alert type] soft key. 5:

{e) [pre-amb on OFF]key. To initiate or terminate generation of the preamble signal. ; "
(fy [call pager] key. To initiate generation of the pager signal.

(g) [change errors] or [clear ervors] key. When this appears as the [change errors] key, 1o
enier new errors. [change errors] then changes to [clear errors]. Press it to delete all the
errors in the ERROR PATTERN box. Errors can be entered by using the VARIABLE
contro} (33) and the [error bit] soft key, Each error is shown by E in inverse video. After
the last error, press the [ENTER}Y key (26). [clear errors] then changes back to
[change errors].

{(h) [error bit] key. When the [change errors] soft key has been used, to create an error in the
bits in the ERROR PATTERN box at the position of the cursor. The cursor can be moved
by using the VARIABLE control (33).
Soft keys at bottom of screen
Two keys are shown, as follows:-
(a) [true/invert] key. To invert bit modulation.

{by [message type] key. To select a non-standard ALERT ONLY, NUMERIC or TEXT
MESSAGE. NON-STANDARD is shown alongside in inverse video.
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Systems testing

If a TONES display is on the screen, press the [RETURN] soft key. If a HELP AND SET-UP
display is on the screen, press the [return] soft key. Press the [SYSTEMS] key (7).

If the SYSTEMS mode has been used since the last power-on, the display that was last selected
re-appears. Otherwise, the SYSTEM SELECTION menu appears. The available systems are as

follows:-

Option 10
Option 11
Option 12
Option 13
Option 14
Option 21

NMT Cellutar Radio.

AMPS Cellular Radio.
TACS Cellular Radio,
MPT1327 Trunked Radio.
Private Mobile Radio (PMR).
GSM Digital Cellular Radio.

For each system, see the appropriate Operating Manuoal Supplement. The MI part numbers of
these manuals will be found in About this manual at the front of this manual.

After a system has been selected, the system continues to operate when other (non-system) modes
are selected. The system type is shown in the top left corner of the screen.

To exit from the system, press the [no system] soft key on the SYSTEM SELECTION menu.

468821584
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Help and setting up

Procedure
Press the [HELP SET-UP] key (10). The HELP AND SET-UP menu appears. See Fig. 3-38.
On the HELP AND SET-UP menu and sub-menus, press the [return] soft key to return to the
previous display.
While the HELP AND SET-UP menu or HELP TOPIC menu is displayed, press any of the hard
keys on the front panel to display a description of the function of that key.

On each of the displays, repeatedly press the freturn] soft key to return to the HELP AND
SET-UP menu.

On the HELP AND SET-UP menu, press any of the soft keys to access one of the facilities that
are shown,

Afn

Display - HELP AND SET-UP menu

Soft keys at lefi side of screen
One key is shown, as follows:-
[RESETT key. To restore the settings of the front panel controls (except those of the analogue
controls) to the state at power-on.
Soft key at right side of screen
Seven keys are shown, as follows:-

(@) [Copy Screen] key. To send a file of the HELP AND SET-UP menu to a printer. After
using this key, press the [COPY] key (21).

(by [HELF TOPICS] key. To display the HELP TOPICS menu. See under Help on topics
below.

(¢) [SET-UP]key. To display the SET-UP menu. See under Sesting up below.

g ;I r!”ff {1 fy fY'FI.i‘ e A s G Js AT

HELP AND SET-UP MENU

Restore Help On
Pousr on State Other Functions

User ELanfigarstion

User Calibratiaen

Denonstrobien Feoturss

Seftware
Version Numbars

Pregs front panet MOBE, FUNLTION or DATA
keys for help on their functiens

s

32420

Fig. 3-38 HELP AND SET-UP menu
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Setting up

(d) [CAL]key. To display the CALIBRATION / SELF-TEST menu.
See under Calibration below.

{e} [DEMO]key. To display the FEATURE DEMONSTRATIONS menu.
See under Demonstrations below.

{fy [VERSION]key. To display the SOFTWARE VERSION NUMBER display.
See under Software versions below.

{g) [returnjkey. To retumn to the previous display.

While the HELP AND SET-UP menu is displayed, or whenever the [HELP TOFPICS] soft key has
been selected, pressing any of the front panel keys displays help information relating to that key’s
function. : '

Fig. 3-39 on page 3-125 shows the HELP AND SET-UP menu structure, permitting you o
quickly navigate to any help or set-up option. The figure also shows the settings which may be
selected, or (for numeric entries) the method of entry.

Each menu level is shown with the menu title at the top, with the available soft key options
below, linked where appropriate to the next menu selected by that soft key.

Where a soft key allows a selection from a list of values, those values are showsn, with the top
value in the list representing the currently configured value. Where a numeric value is required
to be entered, the legend DATA + ENTER or DATA + units is shown. For simplicity, where one
of a number of options is selected via a series of soft keys, Fig. 3-39 shows a list rather than
individual soft keys linked to options.

The [remrn] soft key operation is not shown on Fig. 3-39.

Help on topics

You can call up help displays for the use of the hard keys and for various topics.
Press the [HELP SET-UP] key (10). The HELP AND SET-UP menu appears. See Fig. 3-38.
Press the [HELP TOPICS] soft key. The HELP : HELP TOPICS menu appears.

On the HELP TOPICS menu, press the [refurn] soft key to return to the HELP AND SET-UP
menit.

On the HELP TOPICS menu, press the soft key for any of the topics that are shown. For each of
these, a descriptive display appears.

On cach display, press the [refurnf soft key to return to the HELP TOPICS menu.

The top level HELP AND SET-UP menu and all HELP TOPICS sub-menus have a

[Copy Screen] soft key which causes the current display to be printed; while in these menus
pressing the instrument’s [COPY] function key results in the display of help information relating
to the COPY facility, rather than copying the display to the printer,

You can configure the 2965 to your own requiremnents.

Press the [HELP SET-UP] key (10). The HELP AND SET-UP menu appears; see Fig. 3-38.
Press the [SET-UP] soft key. The SET-UP menu appears.

On the SET-UP menu, press the soft key for any of the subjects that are shown,

On each display, press the [return] key to return to the SET-UP menu.

46882-159J
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On the SET-UP menu, six soft keys are shown, as follows:-

()
(b)
{©)
(d)
(&)

o3

Test options

{TEST OPTIONS] key. To select an opiién on the SET-UP : TEST OPTIONS menu.
See under Test options below.

[INPUT OUTPUT] key. To select an option on the INPUT / OUTPUT menu.
See under Inputs and outputs (page 3-132).

[MISClkey. To select an option on the SET-UP: CUSTOMISE / MISCELLANEQOUS
menu. See under Miscellaneous (page 3-133).

[DEFAULT VALUES] key. To select an option on the DEFAULT VALUES menu.
See under Default values (page 3-133).

[COUNTRY] key. To select an option on the COUNTRY SPECIFIC PARAMETERS
menu. See under Courntry (page 3-134).

[return] key. To return to the SET-UP menu.

You can determine toning, modulation and demodulation set-ups.

On the SET-UP menu, press the [TEST OPTIONS] soft key. The SET-UP : TEST OPTIONS
rhenu appears.

Press the appropriate soft key and then, on subsidiary menus, press the appropriate soft key once
or repeatedly to set each parameter.

On each display, press the [return] soft key to return to the previous menu.

On the SET-UP : TEST OPTIONS menu, and on subsidiary menus, the soft keys are as follows:-

Soft key Soft key Function

[tones decode | To select SET-UP OPTIONS: TONES menu.
[SEQ decode| To set sequential tones decode sensitivity.
[ DTMF decode] To set DTMF decode sensitivity.
[DCS decode] To set DCS decode sensitivity.

On the SET-UP OPTIONS: TONES menu, and on subsidiary menus, the soft keys are as follows:-
ISEQ decode] To set sequential tones receive sensitivities as below.

[SEQ AF Level] To set the AF tones minimum decode level to 1, 3, 10,
30,100 0r300mVor 1,3, 10 0r 30 V.

[SEQ FM Level] To set the Tx tones minimum FM decode level to 1, 3,
10, 30, 100 or 300 kHz.

[SEQ AM Level] To set the T tones minimum AM decode level to 10,
30 or 100%.

[SEQ PM Level] To set the TX tones minimum F decode level to 1, 3, 10
or 30 rad.

TAudio Filter] To set the audio filter to 0.3 to 3.4 kHz, CCITT {or
CMESS), 20 kHz 1.P or 300 Hz L.P.

[Mod Filter] To set the modulation fiiter t0 0.3 to 3.4 kHz, CCITT
{or CMESS), 20kHz LP, 5kHz 1P or 300 Hz LP.

"
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Soft key
[DTMF decode]

[DCS decode]

Soft key

[DTMF AF Level]
[DTMF FM Level]
[DTMF AM Level]
[DTMF PM Level]

[Demod Type]

[DCS FM Level]
{DCS AM Le?ei]
[DCS PM Level]

[Demod Type]

Funciion

To set DTMF receive sensitivities as below.

To set the Rx tones maximum decode level per tone for
DTMF decode in AF and Rx TEST mode..

To set the Tx tones maximum FM decode level per tone
for DTMF decode in Duplex and Tx TEST modes..

To set the Tx tones maximum AM decode level per
tone for DTMF decode in Duplex and Tx TEST modes.

To set the Tx tones maximum PM decode fevel per tone
for DTMF decode in Duplex and Tx TEST modes.

To set the demod type for receiving I'TMF in Duplex
and Tx TEST modes..
To set DCS receive sensitivities as below.

To set the Tx tones minimum FM decode level to
1 kHz, 3 kHz, 10 kHz, 30 kHz or 100 kHz.

To set the Tx tones minimum AM decode level to
10 %, 30 % or 100 %

To set the Tx tones minimum FM decode level to | rad,
3 rad, 10 rad or 30 rad.

To set the demod type for receiving DCS in Tx, Duaplex
& RF modes.

On the SET-UP : TEST OPTIONS menu, and on subsidiary menus, the soft keys are as follows:-

Soft key

[misc]

- Soft key

[Toggle PD/EMF]

fres'n & rate]

[FM Avg Count}
[AM Avg Count]
[PM Avg Count]

[Demod Noise]
[® Mod correct]

frms or peak]

Function

To set miscellaneous options as shown betow.

To set the RF generator level to PD (loaded) or EMF
(unloaded).

To set the RF counter resolution to 1 or 10 He.

To set the number of readings (in the range I to 31)
which are averaged by using the DATA keys (24) and
the {ENTER] key (26).

To set the number of readings (in the range 1 to 31)
which are averaged by using the DATA keys (24) and
the [ENTER] key (26).

To set the number of readings (in the range 1 to 31)
which are averaged by using the DATA keys (24) and
the [ENTER] key (26},

To set the FM noise correction to ON or GFF.
The normal setting is ON.

To set the @M detector frequency response correction
below 1 kHz to ON or OFF. . The normal setting is ON,

To set the type of demodulation measurement.

46882-159J
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Soft key Soft key
[sinad & distn]
Rx DISTN [Slave Mod Genj
fMaod Freg]
[Slave AF Gen]
[AF User Freq]
[SINAD Window]
[Audio SINAD]
Tx DISTN [Slave AF Gen]j

[AF User Freg}

[Slave Mod Gen}]

[Mod Freq]

Function

To set up the frequency and source of the frequency
used for receiver and transmitter distortion and SINAD
measurements,

To select the frequency source at which the receiver
and duplex distortion and SINAD testing is done,
either USER or GEN1. USER frequency is set as below
and is the factory default condition.

The USER frequency when selected as above is set
using the DATA keys. Factory default 1 kHz.

To select the frequency source at which AF TEST
distortion and SINAD testing is done, either USER or
GEN1. USER frequency is sef as below and is the
factory default condition,

The USER frequency when selected as above, set using
the DATA keys. Factory default 1 kHz

Variations of instantaneous audio SINAD
measurements that fall outside the displayed SINAD
value minus the SINAD window are ignored.
Reducing the SINAD window below the 4 dB factory
default value will reduce jitter on the displayed average
SINAD value. This is of use in Rx sensitivity
measurements where some receivers tend fo squelch the
andio creating measurement problems.

The factory defanlt Audio SINAIY average count is set
to 6. This is the number of instantaneous measurements
that are averaged together to form the displayed
SINAD value. Increasing this number will reduce the
jitter on noisy measurements whife at the same time
reducing the response time,

This is useful for Rx sensitivity measorements at low
SINAD levels.

To select the frequency source at which the transmitter
and duplex distortion testing is done, either USER or
GEN1. USER frequency is set as below and is the
factory default condition..

The USER frequency when selected as above is set
using the DATA keys. Factory defanlt 1 kHz.

To select the frequency source at which RF TEST
distortion testing is done, either USER or GEN1.
USER frequency is set as below and is the factory
default condition.

The USER frequency when selected as above is set
using the DATA keys. Factory defauit 1 kHz.
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Soft key
[track’g gen]

—————

Y [freq plan]

v— [filter options]

3 [affmod setup]

M, [rf port setup]

Soft key

[normal]
[doubler]
[divider]

{up mixer]
Fdown mixer]

[mixer freg]

{Show Chan/Fr]
{Rx=Tx Offset]
[Channel Rx]
[Channel Step Rx]
[Channel Tx]

[Channel Step Tx]

[Demod Filters]

[Psoph Filter]

faf/mod mode]
{afgen pad]

[set offset]
{set offset]

Function

To select between normal and offset tracking generator
modes as described in the User options section of this
chapter.

The generator and receiver are at the same frequency.
The receiver is at twice the frequency of the generator.
The receiver is at half the frequency of the generator.

The receiver ts higher than the generator with an offset
dependent in the mixer LO frequency.

The receiver is lower than the generator with an offset
dependent on the mixer LO. frequency.

The mixer L.O. frequency is used to calculate the
generator frequency together with the up/down mixer
mode selection and the receiver frequency.

To set the Tx and Rx generator frequency plans as
below.

To determine whether the channel number CHAN or
the channel frequency FREQ is shown on displays.

To enter the offset frequency by using the DATA keys
(24) and (26).

To enter the RF GEN frequency for channel 1 by using
the DATA keys (24) and (26).

To enter the RF GEN frequency increment by using the
DATA keys (24) and (26).

To enter the Tx frequency for channel 1 by using the
DATA keys (24) and (26).

To enter the Tx frequency increment by using the
DATA keys (24) and (26),

To set the AF and dernodulation filter selections as
below.

To determine whether NONE is included or not
included in demodulation filter selections.

To determine whether CCITT or CMESS is included in
filter selections.

To select either 3 audio and 3 modulation generators to
20 kHz or 1 generator to 100 kHz which can be
assigned to either andio or modulation,

To select the mode.

Specifies whether or not an external 20 dB pad is
connected to the AF GEN QUTPUT socket.

Sets RF I/} functions as shown below.
Sets RF generator level offset (page 3-17).
Sets receiver level offset (page 3-17).

g 46882-159J
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Inputs and outputs

You can determine parameters for inputs to and outputs from the 2965.

On the SET-UP mem, press the [INPUT OUTPUT] soft key. The SET-UP : INPUT / OUTPUT

Mmenu appears.

Press the appropriate soft key and then, on subsidiary menus, press the appropriate soft key once
or repeatedly to set each parameter.

On each display, press the [return] soft key to return to the previous menu,

On the INPUT / OUTPUT menu, and on subsidiary menus, the soft keys are as follows:-

Soft key

[remorte options]

[printer options]

[GPIB set-upj

[SERIAL set-up]

Soft key

[Remote Input]

[Remote Output]

[printer port]

[printer driver]

[TALK MODE]
[ADDRESS]

[EOS Char]

[488.1 Spec]

[Baud Rate]

[Parity]

[Data Bits]
[Stop Bits ]
[Duplex Echol

Function
To set the type of remote controi as below,

To set the Test Set to receive remote commands
through the RS232 port, through the GPIB port or
through either.

To sef the Test Set to transmit remote commands
through the RS232 port or through the GPIB port.

To set the printer port and printer type as below.
To set the output port to parallel or serial.

To select Epson FX80, Epson FX100, HP Laserjet
(1I/IV), compatible, at 100,150, or 300 dots per inch.

To set the configuration of the TEEE 488.1
communication as below.

To set the mode to talk only or talker and listener,

To enter the address number by using the DATA keys
243.

To set the end of string character to decimal 0 or 10,
hexadecimal 0 or A.

To display the IEEE 488 implementation.

To set the configuration of the EIA/RS232 port as
below.

To set the RS 232 port to 75, 150, 300, 600, 1200,
2400, 4800, 9600 or 19200 bit/s.

To set the parity bit to none, odd or even.
To set the number of data bits to 7 or 8.
To set the number of stop bits to 1 or 2.

To set the echo to on or off.
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Soft key Soft key Function
[BNC set-up] To set the configuration of the BNC sockets on the
front or rear panel as below.
[AF 6008} ] For use with 600£ Audio accessory. Selecting the

[dBm] key (26} whilst measuring AF LEVEL changes
the units to dBm.

[INT/EXT REF] To use the internal reference and feed the internal
reference to the EXT REF socket (46) or to use the
external reference which is fed from the EXT REF
socket.

[CARD set-up] To set the operation of the memory card as below,

[FORMAT CARD] To format a blank Memory Card (Part no..
59000-189M). When one is present, Format in
Progress appears followed by Format Complete.

Miscellaneous

The [MISC] key on the SET-UP menu brings up the SET-UP: CUSTOMISE /
MISCELLANEQUS menu. From here you can access the Screen Saver, via the [screen saver],
[saver delay] and [saver test] keys. The [option erable ] key displays a screen which allows you
1o enable additional systom software, after receiving the relevant enable code from Marconi
Instruments.

Screen saver

You can customize the Screen Saver feature to personal preferences.

The period of inactivity that will start the Screen Saver running can be selected. Repeatedly
pressing the [saver delay] key will select time delays from 10 minutes to 60 minutes, in 10
minute intervals. A Disabled selection is also included which will, if selected, prevent the Screen
Saver starting.

The [screen saver] key toggles between the two display options of Polygons and Bouncing Balis.

The Screen Saver can be started immediately by pressing the [saver test] key.

Option enable

The {option enable] key provides access to a menu listing all of the systern software that is
available for the specific test set. You should contact a Marconi Instruments Sales or Service
centre should you require additional system test facilities.

Default values

The [DEFAULT VALUES] key on the SET-UP menu enables you to select the power-on mode of
the instrument. Each time the instrument is switched on, settings are transferred from the
Power-On Store to the Working Store. Subsequent key presses or remote commands change the
instrument settings in the Working Store.

The Power-On Store can be changed in two ways. The contents of the Working Store are copied
tu the Power-On Store by pressing the [SAVE DEFAULT] soft key, which saves the current
settings and uses them for all subsequent power-ons. Alternatively, the [INIT DEFAULT] soft
key copies factory preset values into the Power-On Store to return its power-on settings mode to
those set in the factory.

You can set the system parameters to factory preset values. The parameters for all available
systems are set to the factory preset values by pressing the [INIT SYSTEMS] soft key. This
applies irrespective of whether a system has been selected.

;\i\v; amy s’jJ vl_! Wiy
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Country

Having selected a system, pressing the [INIT CURRENT] soft key will set only the selected
systems parameters to the factory preset values. All other system parameters remain unchanged.

You can select the language used on displays.

On the SET-UP menu, press the { COUNTRY] soft key. The SET-UP : COUNTRY SPECIFIC
PARAMETERS menu appears. On this meny, there are four soft keys, for English, French,
German and Spanish. Press the appropriate key.

Press the freturn] soft key to returmn to the SET-UP menu.

Calibrations

User calibrations and variations due to ambient temperature are specified in Chapter 1. See
uander Performance Data;, Environmental; User calibration. You can initiate calibration of the
power meter, spectrum analyzer, audio filters and muliimeter. You do this via the
CALIBRATION / SELF-TEST menu, accessed as explained below.

If a TONES display is on the screen, press the [RETURN] soft key. If a SYSTEMS display is on
the screen, press the [no system] soft key. Then press the [Tx TEST], [Rx TEST],
[DUPLEX TEST], iRF TEST] or [AF TEST] key.

Press the [HELP SET-UP] key (10). The HELP AND SET-UP menu appears (Fig. 3-38 on
page 3-124).

Press the fCAL] soft key. The CALIBRATION / SELF-TEST menu appears. Do not initiate
calibration directly from a TONES or SYSTEMS display.

When any of the calibrations, or a calibration sequence (see below), is run, the message ACTIVE
appears on the screen, together with an fABORT CALJ soft key which allows you to abort the
operation. When calibration is complete, the message Calibration Complete appears.

The following soft keys are on the left of the CALIBRATION / SELE-TEST menu; press the
appropriate soft key to select one of the displayed options.

{a} [Power Meter] key. To initiate calibration of the broad-band power meter.
by  [M’meter Cal] key. To initiate calibration of the multirneter.

(¢y [Specana Levels] key. To initiate calibration of the spectrom analyzer level and the
selective power meter,

() [Audio Filters] key. To initiate calibration of the audio analyzer and modulation anatyzer
filters.

On the right of the screen, the following soft keys are present:-
{a} [User Cal]key. To initiate user-defined calibration.

{by [Calconfig]key. To define the calibrations that will be run sequéntially if you press the
[User Cal] key, The default is that all the calibrations are OFF; press one or more of the
soft keys to switch ON the associated calibrations.,

(d) [return]key. To retarn to the HELP AND SET-UP menu.

Demonsiration

You can call up two demonstration displays.

Press the [HELP SET-UP] key (10). The HELP AND SET-UP menu appears (Fig. 3-38 on
page 3-124).

Press the [DEM O] soft key. The FEATURE DEMONSTRATIONS menu appears.

Omn the FEATURE DEMONSTRATIONS menu, press the soft key for either of the
demonsirations.
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‘Three soft keys are shown, as follows:-

(a) [RF over]key. To show the RF input 'over-temperature warning message.
(by [charset] key. To show the character set that is available for displays.
{c) [returnfkey. To return to the HELP AND SET-UP menu.

Software versions

You can call up information about the software that is fitted to the instrument.
Press the [HELP SET-UP] key (10). The HELP AND SET-UP menu appears (Fig. 3-38 on
page 3-124).

Press the [VERSION] soft key. The SOFTWARE VERSION NUMBERS display appears. The
part number, version number and date are shown for Al, A5, A6/2 Application, A6/2 Boot, A7,
AE1L,

Press the [return] soft key to return to the HELP AND SET-UP menu.

If any new software installed in the test set is incompatible with existing software, a message
is displayed with details of the incompaiibility. Should this happen, contact a Marconi
Instruments Sales and Service centre.

46882-1594
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Store and recall facility

Introduction

You can store instrument settings, except those associated with analogue controls, intemally
within the instrument. Settings, system parameters and results can be stored externally on
memory cards placed in the memory card slot (40).

The 2965 provides settings stores numbered 0 to 19. Store 0 is automatically copied from the
Working Store on power down and is only available in RECALL.

Formatting the memory card provides 15 setting stores numbered 20 to 34, 5 parameters stores
and 4 results stores for system users,

Formatting a memory card results in the loss of all data previously stored on the card.
Memory cards should be kept away from magnetic fields and extremes of temperature.

Store

If « TONES display is on the screen, press the [RETURN] soft key. I a SYSTEMS display is on
the screen, press the [ro system] soft key. Then press the [Tx TEST], [Rx TEST],
[DUPLEX TEST], [RF TEST] or {AF TEST] key.

Press the [STORE] key (22). One of the STORE FACILITY menus appears (whichever was Iast
selected). The default is the STORE FACILITY - SETTINGS menu. Do not initiate storage
directly from a TONES or SYSTEMS dispiay.

On the left side of the screen, there are two soft keys. If the STORE FACILITY - SETTINGS
menu is displayed, these will be [SYSTEMS PARAMS] and [SYSTEMS RESULTS]. Pressing
either of these keys causes that key to disappear and another key, [SETTING], to appear. The
functions of these keys are:-

(a) [SETTING] key. To access the STORE FACILITY - SETTINGS mena.

(b} [SYSTEMS PARAMS] key. For use in the SYSTEMS mode. See the appropriate
Operating Manual Supplement.

{c) [SYSTEMS RESULTS] key. For use in the SYSTEMS mode. See the appropriate
Operating Manual Supplement.

If the STORE FACILITY - SETTINGS menu is not currently being displayed, press the
[SETTING] softkey.

On the right side of the screen, there are four soft keys. Note that only three of the keys shown in
(), (b), (), or (d) below will be visible at any one time, depending on which group of stores is
currently being displayed.

(a) [0-9Int]key. To accessthe menu for internal stores 0 to 9. This key appears when one
of the other menu keys 1s used.

(by [10-19Int}key. To access the menu for internal stores 10 to 19.

() [20-29M. Card] key. To access the memu for stores 20 to 29 on a Memory Card,
(d) [30-34M. Card] key. To access the menu for stores 30 to 34 on a Memory Card.
(e} [ABORT]key. To return to the original display.

Each menu shows the numbers and titles of the appropriate stores. Enter a store number by
pressing DATA keys (24) to save the current settings in the appropriate store. A character set
appears and two soft keys are shown - [NEXT CHAR] and [FINISH STORE].
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Recall

If required, change the store title. Otherwise, press the [FINISH STORE] soft key.

To change the store title, rotate the VARIABLE control (33) so that the first character appears in
inverse video with a cursor underneath it. Press the [NEXT CHAR] soft key. Repeat these steps
until the title is completed and then press the [FINISH STORE] soft key. The original display
appears.

Press the [RECALL] key (23). One of the RECALL FACILITY menus appears (whichever was
tast selected).

On the left side of the screen, the same soft keys as for STORE appear.

If it is shown, press the [SETTING] soft key. The RECALL FACILITY - SETTINGS menu
appears.

One the right side of the screen, the same soft keys as for STORE appear.

Each menu shows the numbers and titles of the appropriate stores. Enter a store number by
pressing DATA keys {24} to recall the settings from the appropriate store. The stored display
appears.
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User options

100 kHz audio or modulation generator

You can select andio generators AF1, AF2, and AF3 at the same time as modulation generators
MODI1, MOD?2 and MOD3, or AF4 or MOD4.

Generators 1, 2 and 3 operate up to a maximum frequency of 20 kHz and generator 4 has a
maximum frequency of 100 kHz.

Generators AF4 and MOD4 are selected by pressing [HELP SET-UP), [SET-UP],
ITEST OPTIONS], [affmod serup] and [affmod mode].

Repeatedly pressing the [return] soft key returns to the selected mode. Generator AF4 is
available on Tx TEST, AF TEST and DUPLEX TEST and MOD4 is available on Rx TEST,

RF TEST and DUPLEX TEST. When in DUPLEX TEST, swiiching AF4 on switches MOD4 off
and switching MOD4 on switches AF4 off,

You can return to generators I, 2, and 3 by pressing the [afgens I to 3] or [modgens I to 3] soft
keys or via the HELP AND SET-UP menus.

To power up with the 100 kHz generator, select the option and transfer the setting to the
Power-On Store via the [HELP SET-UP], [SET-UPJ, [DEFAULT VALUES], [SAVE DEFAULT]
key sequenice as described in Help and setting up on page 3-124.

Versatile tracking generalor

A simple tracking generator has the signal generator output frequency tracking the recetver input
frequency exactly. This allows the frequency response of passive elements to be tested.

To allow testing of a system that has frequency translation between its input and output, the
signal generator and receiver must be swept independently over different frequency ranges at
different rates.

The versatile tracking generator facility of the 2965 allows offset and variable rate tracking to be
ased for testing frequency doublers (second harmonic analysis), frequency dividers
{(+2 sub-harmonic analysis) and mixers (frequency offsets).

For information on selecting the tracking generator mode, see under Test options on page 3-128.

For whichever tracking mode you select, the 2965 calculates the sweep parameters for the signal

generator from the span and reference frequency that you have selected for the spectrum analyzer.
Description of tracking generator modes

The tracking generator testing setup is shown below. See Fig. 3-40. Fjp is the input frequency to
the unit under test (i.e. signal generator output frequency), Foyt is the output frequency of the
unit under test. The relationship of Fopt to Fip defines the required tracking mode.

Normal

In normal mode, the signal generator and receiver are swept over the same frequency range at the
same rate:

Fout = Fin

Doubler testing.

In doubler mode, the output frequency of the unit under test is twice the input frequency, so the
signal generator of the 2963 is sweeping a frequency range that is half that displayed on the
spectrurn analyzer, centred at half the reference frequency:

Fout =2 X Fip
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Divider testing

o In divider mode, the output frequency of the unit under test is half the input frequency, so the
- signal geacrator of the 2963 is sweeping a frequency range that is twice that displayed on the
- spectrum analyzer, centred at twice the reference frequency:

Fout = Fin + 2

. 2965
- Radio Test Set
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L Fig. 3-40 Normal, doubler and divider testing
-
T Mixer testing
: In mixer mode, the output frequency of the unit under test is offset from the input frequency by an
= amount depending on the mixer LO frequency and whether the unit under test is mixing up or

down (these may be set in the TRACKING GENERATOR SET-UP screen). Therefore the signal
generator of the 2065 is sweeping a frequency range that is offset from that displayed on the
spectrum analyzer, but at the same sweep rate as the spectrum analyzer. The mixer testing seiup
s is shown in Fig. 3-41. Fig is the local oscillator frequency of the mixer,

""""""""""" i\iote ]

For the best results, the source for the local escillator should be phase-locked to the same
frequency reference as the 2965,

For up-mixer testing:
Fout = ¥in + Fio

For down-mixer testing:

Fout = Fip — Flp
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Chapter 4
BRIEF TECHNICAL DESCRIPTION
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Introduction

The muolti-functionality of the 2965 depends on microprocessor control circuits which reconfigure
the following circuits according to the task in hand:-

(a} Common RF output and input circuits.
(b) Output circuits consisting of RF signal, modulation and audio generators.
(¢y Input circuits consisting of RF receiver and audio analyzer.

Fach of these groups is divided into blbcks, which are shown in Fig. 4-1, the overali block
diagram. There are further levels of block diagrams on the following pages.
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Control circuils

See Fig. 4-2.

There is a main microprocessor on board A6 which controls the 2965 through slave
ricroprocessors on boards A7, A1, AE1 and AS. In turn, these configure and control a graphics
processor on board A5 and specialized digital signal processors (DSPs).

Communication between the main microprocessor, slave microprocessors and DSPs is either
through 2-line serial links or through 12-way parallel bridges. In certain conditions, i is
necessary to synchronize the slaves to cach other (e.g. the spectrum analyzer, the tracking
generator and systems signalling). For this, tri-state RF and AF sync lines are used.

The graphics processor and the DSPs run RAM-based programs which are initialized on power-
on. The memory is divided into areas for communication and applications. New applications are
loaded through the communications routine and replace existing algorithms.

The DSP on board Al is used for audio, modulation, forward systems signalling tones and
POCSAG generation.

The DSP on board AS is used for audio and demodulation FFT, spectrum analyzer traces,
broad-band and in-band power measurements, distortion and SINAD measurements and reverse
systems signalling tones decoding.

meed

a6 P
e @755 BRIDGE

2 . TSERIAL LINK

v

AE1 HESYNE a5 i enapaics b
uF B % (&Hedocesson et

BRIDGE

Fig. 4-2 Control circuits

Audio and modulation generators

See Fig. 4-3.

The DSP on board Al is configured to simultaneously synthesize three independent audio
frequencies on one DAC and three independent modulation frequencies on another DAC. The
relative amplitudes of the three signals are set within the DSP while maintaining the highest level
signal which is possible at the output of the reconstruction filters.

The frequency range of all the signals is 1 Hz to 20 kHz in 0.1 Hz steps. The phase relationship
between any of the signals is not guaranteed. Two signals of the same frequency combine with
random phase. Starting with two generators at the same frequency and then offsetting one by

1 Hz shows on the oscilloscope how the phase moves and stops when the offset is removed.
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Audio and modulation ranging circuits convert the outputs of the reconstruction filters to the
levels which have been set. The audio output buffer provides a low impedance source and reverse
power protection.

The signal from the EXT MOD INPUT connector is combined with the internal signal and then
this is fed through ranging and switching circuits to the AM, FM or @M drive.

The reference level control is applied to the signal generator to control its output level between
+13 and -20 dBm. '
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Fig. 4-3 Audio and modulation generators

RF signal generator and attenuator

See Fig. 4-4.

The frequency range is 100 kHz to 1155 MHz in 1 Hz steps with output levels in the range +13 to
-7 dBm. The full frequency range is covered in-bands.

There are three oscillators for 576 to 720, 720 to 912 and 912 to 1155 MHz. The output from the
appropriate oscillator is fed through a switch direct to selection filters or through a divider to
divide by 2, 4, 8 or 16. The output from the filters is fed direct to AGC circuits or through a stage
which mixes it with the output from a 420 MHz oscillator.

On the low band, 840 to 912 MHz from the appropriate oscillator is divided by 2 to give 420 to
456 MHz. This is mixed with 420 MHz to give frequencies below 36 MHz.

Above 36 MHz on other bands, each signal is derived from the appropriate oscillator, divider and
filter,

Signals from the modulation generator are applied to give fine contro! of RF level and modulation
depth or deviation. The FM maximum deviation is determined by the signal generator frequency
and the divider.

~There is an attenuator which has 40 (two), 20 and 10 dB pads to control the output level. The

signal level at the output of the AGC circuit compensates for changes of atteruator and input
switch losses to mainizain the required level at either the N-type or TNC connector,
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The RF Sync control line synchronizes the signal generator frequency to the spectrum analyzer
frequency when the tracking generator is being used.
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Fig. 4-4 RF signal generator

RF output and input swiich

See Fig. 4-1.

This switch routes signals between any of its six RF ports. Sixteen combinations are used with
insertion loss information being stored within the assembly. Some of the combinations are used
specifically for internal calibration purposes using 2 10 MHz 0 dBm power reference generator.

This switch also provides power overload protection. At the N-type connector, there is a 20 dB
load which dissipates power and a heat sensor which trips an overload circuit when appropriate.
At the TNC connector, there is a power sensor which trips on overload and simultancously
disconnects the input signal from the rest of the instrument.

Broad-band power meter

See Fig. 4-1, and Fig. 4-9 on page 4-11.

This meter has a broad-band sensor which generates a voltage that is proportional to the input
power. A 30 dB dynamic range is achieved by using low noise amplification, filtering and
software averaging. Averaging is performed in the DSP on board A5 and the microprocessor on
board A6.

‘When automatic tuning is in operation, the power meter detects the incident power. If it is above
the low level threshold of 10 mW at the N-type connector and 100 gW at the TNC connector, it
triggers the search procedure in the main microprocessor. This sets the appropriate receiver
attenuator and tunes the frequency of the receiver to the maximum signal jevel,
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Receiver

Receiver attenuator and amplifier

See Fig. 4-1.

There are 40, 20 and 10 dB pads to maintain the correct signal at the input to the receiver. In the
normal TRANSMITTER TEST mode and in the RECEIVER TEST, DUPLEX TEST and RF
TEST modes, the 10 dB pad remains in circuit. For the OFF-AIR TRANSMITTER TEST
display, this pad s removed and a 20 dB amplifier stage is inseried to give maximum receiver
sensitivity.

Receiver IF circuits

See Fig. 4-5.

Common circuits arc used to process signals for the spectrum analyzer, selective power meter, RF
counter and modulation analyzer. An IF of 10.7 MHz is produced by means of three local
oscillators and filters. The bandwidth of the second IF filter is 3 MHz.

The first local oscillator operates in the range 1349.3 to 2349.3 Mtz with a resolution of 1 Hz.
For the spectrum analyzer, the frequency is stepped according to the setting of the horizontal
span. For the other readings, the frequency is 1349.3 MHz plus the Tx FREQuency. The mixed
signal is fed through a 1349.3 MHz filter.

When the spectrum analyzer is operating and the other readings are displayed at the same time,
the frequency sweeps for one scan, stays at the tuning frequency while the other readings are
displayed, sweeps for the next scan and so on.

The second local oscillator operates at 1280 MHz and is locked to the third local oscillator which
operates at 80.0 MHz. The third local oscillator is used as the digital data clock for the
microprocessors and DSPs. The output of the third mixer is fed to the 10.7 MHz IF bandwidth
filters.

o3 i i

2nd LO
1280 MHx

i7i.] GONTROL
: AE1

- HFREQUENCY :
- - FREFERENCE |

01738

Fig. 4-3 Receiver IF circuits
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IF bandwidth filters

See Fig. 4-6.

The IF bandwidih and the spectrum analyzer resolution bandwidth are determined by ceramic
filters which reduce it to 280 or 110 kHz and crystal filters which reduce it to 30, 10, 3o0r 1 kHz
or 300 Hz. These are selected prior to spectrum analyzer sweeps according the span/resolution
bandwidth and are set to the IF BandWidth for other measurements.
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Fig. 4-6 IF bandwidth filters

Spectrum analyzer

See Figs. 4-1 and 4-9.

Signals from the N-type or TNC connector are routed through the input switch, ranged in the Rx
attenuators (according to the spectrum analyzer reference level) and filtered by the resolution
bandwidth filters before being applied to a logarithmic amplifier. The output voltage of this
arnplifier is proportional to the power of the applied signal.

The output signal is routed to a 12-bit ADC. The output from the ADC is processed by the DSP
on board A5 which is configured through the bridge by the microprocessor on board AS. The
DSP synchronizes reading the ADC with step changes in the frequency of the first local
oscillator. The number of steps per trace depends on the span/division and resolation bandwidth,
It corrects for logarithmic amplifier linearity, converts to different dB/division, generates trace
information and marker information in real time and transfers it over the bridge to be drawn on
the graticule by the microprocessor and the graphics processor.

For the small graticule, the first local oscillator dwells at the Tx FREQuency between sweeps.
During this time, the Tx FREQuency, POWER (BROADBAND or IN BAND), MODulation
FREQuency, AM DEPTH, FM or ©M DEViatioN, DISTortioN and SINAD are measured as

selected by the user. The DSP is configured to measure the POWER and DISTORTION between
SWEEPS.

For the large graticule, these measurements are suspended, the dwell is removed and the refresh
rate increases.

Selective power meter

The reading is the power which is measured in the IF bandwidth af the Tx FREQuency. By
selecting the IF BandWidth, adjacent signals can be rejected giving frequency selectivity. When
medulation is applied to the signal which is being measured, the powers of harmonics outside the
IF bandwidth are pot incleded in the measurement.

4-8
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To iliustrate this, apply a signal with I kHz modulation frequency and 2 kHz FM deviation.
Measure in 2 110 kHz bandwidth while the deviation is increased to 3 kHz. There should be no
change in power. When the experiment is repeated in a 300 Hz IF BandWidth, the power meter
displays the Bessel zero at approximately 2.4 kHz FM deviation.

The same measurement can be obtained on the expanded SPECTRUM ANALYZER display by
placing a marker and reading the value of the marker at the TX FREQuency. This method is
slower as measurements are only taken between sweeps when the receiver first local oscillator
tunes to the Tx FREQuency.

iF counter

This counter measures signals which are centred on 10.7 MHz. The measurement is used to
calculate the Tx FREQuency, taking into account the setting of the first local oscillator. The
range of the IF counter is half the IF bandwidth. This is the limit which is placed on the Tx
FREQuency OFFSeT. By selecting the IF bandwidth, two closely spaced signals can be measured
to either 1 or 10 Hz resolution. IF counts take place between non-expanded spectrum analyzer
and FFT traces,

Modulation analyzer

Demodulator and filters

See Figs. 4.1 and 47
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Signals from the N-type or TNC connector are routed through the input switch, ranged in the Rx
attenuators and filtered by the IF bandwidth fiiters before being applied to a 50 dB AGC loop.
Ranging of the receiver attenuators ensures that the signal level is near to the top of its range.
The signal is down converted to 700 kHz and then is fed to two demodulators, one fo measure the
AM depth and the other to measure the FM or ®M deviation.

For AM, demodulation is by carrier recovery and mixing down to baseband prior to filtering,

For I'M, the signal is amplitude-limijted and then passed through a demoduiation filter. Ranging
by a factor of ten depends on whether the deviation is greater than 10 kHz,

One of the two demodulated signals is selected, ranged and fed to the low-pass or band-pass
filters which are used to lmit the measurement bandwidth and noise.

Signal processing

The output is fed to common signal processing and CRT circuits, See the next section, Audio
analyzer.

Audio analyzer

Audio filters

See Fig, 4-8.

Under normal audio analysis the signal from the AF INPUT connector is either amplified or
attenuated according to its level. There are two outputs. One output is unfiltered and the other
passes through band-pass or low-pass filters.

Signal processing

The two outputs are fed to common signal processing and CRT circuits.

. MULTRETER: -

: : LoW
RANGE

— FASS

Tz seLEeTion T oT9ERs

Fig. 4-8 Audio filters

Common signal processing and CRT circuits

See Fig. 4-9.

Peak detectors

The signal from the demodulator is fed to positive and negative peak detectors which measure the
peak depth or deviation. The detectors are digital having fast attack and infinite hold times.
Resets are applied prior to each measurement,

Distortion measurement, FFT display or scope display can take place simuitaneously with peak
detection.

4-10
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Fig. 4-9 Common signal processing and CRT circuits

AF counter

The signal from the demadulator or the audio filters is fed to a period counter which measures the
duration of one period when the signal is less than 200 Hz.

The measarement is taken over an increasing number of periods as the frequency increases. The
measurement duration is 5 ms plus the time to the end of the current peried. The frequency is
calculated from the overall count duration and the number of periods during the duration,

AF volimeter

The signal from the audio filters or the EXT MOD INPUT connector is fed to an RMS to DC
converter. This measures the voltage or the S/N.

Oscilloscope

The signal from the demodulator or the audio input (unfiitered) is sampled in a 10 MHz 8-bit
ADC whose output is fed to a programmable gate array. This contains logic circuits which
synchronize the sampling with the timebase, detect nraximum and minimum values and prepare
the data ready for the microprocessor which draws the trace.

The trace is drawn as either 400 vertical lines on the small graticule or 500 vertical lines on the
expanded graticule. Each vertical line requires two points. This makes the maximum transfer of
data 1000 points per trace. The trace update rate varies between 7 and 30 updates per second
depending on the differences between the old and the new traces.
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Modulation or audio FFT analyzer

The signal from the demodulator or the audio input (unfiitered) is band-limited to 40 kHz by
feeding it through an anti-aliasing filter. The filtered signal is sampled at 102.4 ktiz in the 12-bit
ADC which is read direetly by the DSP on board AS.

When a trace update is requested by the microprocessor, the DSP starts sampling the signal and
performing real fime analysis while storing data in the relevant buffers. The data for wide
frequency spans is collected quickly but narrow frequency spans with high resolution take longer
as in 2 frequency meter. When the appropriate amount of data is stored, sampling stops and more
processing takes place prior to the trace and the marker information being transferred across the
bridge. This updates the trace and triggers the microprocessor to request another trace,

For the small graticule, signals are re-routed between traces for POWER (BROADBAND or IN 5 f
BAND), DISTortioN or SINAID measurements. For the large graticule, these measurements are -
suspended thus increasing the refresh rate, ,_K

For the modulation analyzer, the vertical scale is logarithmic in % or deviation units at I decade
per 2 divisions.

i+

e
For the audic analyzer, the vertical scale is logarithmic in voltage units at 1 decade per 2 g
divisions. Cr

WD

Distortion and SINAD meter Ry
The signal from either the demodulator or the audio filters is routed to the 12-bit ADC and 5 ”
sampied and read by the DSP on board AS5. The DSP derives the reading after digital filtering L 5
and signal processing. No analogue filters are used. : o

Signalling decoding e

: =

The signal from either the demodulator or the audio filters is routed to the 12-bit ADC and
sampled and read by the DSP on board AS5. Algorithms perform the data analysis.

Multimeter
See Figs. 4-1 and 4-9.

The multimeter terminals are isolated from the chassis by means of a high impedance differential
amplifier which has offset and gain calibration. When the multimeter is selected, the signal from
the multimeter terminals is routed through the audio filters to the RMS to DC converter which
measures the voltage, current or resistance.

For a current measurement, the voltage across the input resistor is used to calculate the current.
For a resistance measurement, a constant current is generated in the load and the resulting
voltage is used to caleulate the resistance.
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introduction

Test procedures described in this chapter may be simplified and of restricted range compared with
those that relate to the generally more comprehensive factory test facilities that are necessary to
demonstrate complete compliance with the specifications.

Performance limits quoted are for guidance and should not be taken as guaranteed performance
specifications unless they are also quoted in the Performance data section of Chapter 1.

When making tests fo verify that the instrument meets the stated performance lmits, always
allow for the uncertainty of the test equipment.

The key presses detailed are based upon version 5.4 sofiware. Some key sequences may differ
shghtly with earlier software.

Before starting

In line with best practice in electronic measurement, it is recommended that the Unit Under Test
{UUT) is allowed to stabilise for thirty minutes after switch on, to obtain optimum performance,
before commencing testing. See also User calibrations and Default start-up below.

User calibrations

User calibrations are provided to maintain high accuracy for any ambient temperature, (for
example, in ATE racks or in field measurement). Having allowed the equipment {o stabilise, run
the four user calibrations, accessed under [HELP SET-UP], fCALJ, to optimise the performance
at that temperature. These should be run prior to starting the acceptance tests.

A change in temperature over 5°C will change the following readings. These figures are
provided as a guide to typical performance.

Function Measurement Typical variation
Power Meter Broad-band power 2.0%
Mmeter Cal Multimeter Volis 0.5%
Multimeter Ohms 0.5%
Specana Levels Selective power 0.5 a3
Spectrum anaivzer level 0.5dB
Audio Filters Audio voltage 0.4%
Demodulation depth and deviation 0.4%

Default start-up

To minimise the number of key presses you need to carry out to obtain the correct instrument
settings, each section assumes the instrument is being configured from the instrument factory
default power-on state. To ensure that this occurs, initially press the following keys:-

[HELP SET-UP}, [SET-UP], [DEFAULT VALUES], [INIT DEFAULT], [return], [return],
[RESET].

At the beginning of each acceptance test section, the instrument can now be reset to its factory
default power-on state by pressing:-

[HELP SET-UP], [RESET]

46882-158J




Test equipment

Description Minimum specification Example
Frequency Counter | 100 kHz to 1 GHz. 1 Hz resolution, Ml 2440 or
External frequency standard infout. E.I.LP.258

RF Power Meter +0.1 dB from 100 kHz to 1 GHz. MI 6960/A/B +
6912 and 6920
sensor

Measuring Receiver | 0 dBm to —120 dBm, 2.5 MHz o 1 GHz. HP 8902A and
11772A sensor

Spectrum Analyzer 100 kHz to 3 GHz, noise flogr <-127 dBm. M 2383

50 Q Sealed Load

2 turn 25 mm Loop

Low-noise FM
Demodulator

Residual FM fo be less than 2 Hz up to 1 GHz.

Ml 2305 + Ml 2041

Moduiation Meter

RF I/P 500 kHz to 1 GHz
AM measurement accuracy up to 85% depth: -

+1% of reading at 1 kHz modulation rate.
+2.5% of reading for modulation rates from
30 Hz 10 50 kHz.

FM measurement accuracy:-

+0.5% of reading +1 least significant
changing digit, at 1 kMz modutation rate, for
deviation >5 kHz.

M 2305

DV 1% accuracy:- Solatron 7150+
AC measurement 10 Hz o 100 kHz,
DC measurement to 1 mV,
Audio Analyzer - Capabte of measuring distortion from 20 Hz to HP 83038
20 kHz, down to 0.1% i a CCITT bandwidth.
AC voltage measurements.
LF Generator DC to 500 kHz. _ HP 33258
External frequency standard infout.
Level accuracy +0.2 dB or beiter, 3 mV to
3.5V RMS.
RF Synthesizer 500 kHz to 1 GHz. M1 2041
RF level accuracy =1 dB.
AM depth 0 to 85%.
Deviation 0 to 100 kHz.
Modulation rate 20 Hz 1o 15 kHz.
Power Splitter 5dB 50 Q, 1 MMz to 1 GHz. WEINSCHEL
) 1870A
DC PSU Oto B0V, 10Aat 10V,
Decade Reference 50 Qto 1M L.
Resistor Box Accuracy better than 1%.
Rheostat Oto 10 Q
10 A
DVM Current Shunt | 10 A. Fluke 80J-10
Accuracy 0.25%.

Sensitivity 10 mV/A.

Calibrated Power
Source

3.5% up to 500 MHz.
5% upio i GHz.

See broad-band
power test
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Test resulis

Test results tables, with provision for recording results of the acceptance tests, are provided at the
end of the chapter. Tt is suggested that copies are made and used, leaving the originals clean.

RF output tests

Carrier frequency accuracy

This check provides 2 conventional method of checking the RF generator frequency locking
circuitry. It wilt confirm correct operation of the phase lock loop and dividers, Overall accuracy
is determined by the instruments internal reference standard. This is checked elsewhere.

Specification

Frequency range: 100 kHz to 1 GHz, usable to 1.1 GHz

Accuracy: As frequency standard
Resolution: 1Hz

Test equipment

Description Minimum specification Example

Freguency Counter | 100 kHz to 1 GHz, 1 Hz resolution, Ext Std In/Out | Ml 2440 or
EIP 258

?mw ' Frequency Counter
el sE5l JEYT d o =i

A
S osatoas -~
{only when
5 using A ingut)

Fig. 5-1 Carrier frequency accuracy

¥

C2525

(1} Connect the test equipment as shown in Fig. 5-1, connecting to the TNC RF output socket
on the UUT and the A input on the Frequency Counter (2440), through the 50 €2 load.

{2) Lock the reference standards of the instruments together.

(3) Set the UUT to {Rx TEST], [RF SELECT] TNC output, [RF GEN], [LEVEL] 0 [dBm],
[FREQ] 100 [kHz]. Al modulation and neise measurernents should be switched OFF.

(4) Set the Frequency Counter to 1 Hz resolution.

(5) Check that the Frequency Counter reads between 99.999 and 100.001 kHz. This coafirms
the operation of the RF generator mixed range.

(6) Repeat for the frequencies shown in Table 5-1 on page 5-39, checking that the Frequency
Counter displays the selected frequency, =1 Hz. It will be necessary to disconnect the 30 Q
toad and reconnect the UUT RF output directly to the B input and C input where indicated.

46882-168J ' b-5




RF ouiput level

Specification
Level range:

Accuracy:

Test equipment

-120 dBm to -7 dBm (N-type sockst}

+1 dBupto575 MHz £ 1.5 dBupto 1 GHz

Description Minim_um specification Example
RF Power Meter +0.1 dB from 100 kHz to 1 GHz Mi 696C/A/B +
6912 and 6920
sensor
Messuring Receiver | 0 dBm to ~120 dBm 2.5 MHz to 1 GHz HP 8902A and
: 11772A sensor
Spectrum Analyzer | Noise floor < —127 dBm Mi 2383

falsiglnintaly] 1
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Fig. 5-2 RF output level setup
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(1) Connect the test equipment as shown in Fig. 5-2, connecting the 6912 sensor to the N-type

output socket.

(2)  Set the UUT to [Rx TEST], [RF SELECT] N-type output, {RE GEN], [LEVEL] -7 [dBm},
[FREQ] 100 [kHz1. All modulation and noise measurements should be switched OFF.

(3) Check that the output level is within specification at the frequencies shown in Table 5-2 on

page 5-40.

ALC linearity

(1) Connect the test equipment as shown in Fig. 5-2, connecting the 6912 sensor to the N-type

output socket.

(2) Setthe UUTto [RF GEN], [LEVEL] -7 [dBm], FINC] 1 [dB], [FREQ] 2.5 [MHz].

(3) Increment the RF output of the UUT in 1 dB steps down to ~23 dBm as per Table 5-3 on
page 5-40), ensuring that the indication on the RF Power Meter is within £ 1 dBE of each

level set.

(4y Return the UUT RF level to ~7 dBm.
{5y Set the UUT carrier frequency to 500 MHz and repeat step (3), referring to Table 5-4 on

page 5-41.

(6) Set the UUT carrier frequency to 1000 MHz, return the level to -7 dBm and repeat step (3),
referring to Table 5-5 on page 5-41. Check that the indicated level is within & 1.5 dB.

5-6

46882-1584

nae

Mt Pl P B O Py T e 0 s B e e Mmoo e 0




(N ti 1

i

[

| ¥

4

L

vELO

L T R Y L R e e v " ]

N-type cutput modes

(

2)

(3

)

(3

()

D

Connect the test equipment as shown in Fig. 5-2, connecting the 6912 sensor to the N-type
output socket,

Refer to Table 5-6 on page 5-42.

Set the UUT 1o [DUPLEX TEST], [RF SELECT) two-port duplex (N-type output, TNC
input), [RF GENY, [LEVEL] -7 {dBm]}, [FREQ] 100 [kHz]. All modulation and noise
measurements should be switched OFF.

Check that the level displayed on the RF Power Meter is within +1 dB. Repeat with the
UUT set to 500 MHz.

Set the UUT to 1000 MHz and check that the level displayed on the RF Power Meter is
within 1.5 dB.

Press the [RF SELECT] key three times. This should set the UUT into 1-port duplex mode
on the N-type socket and the RF generator level shoeld also have changed to ~40 dBm.
Substitute the 6912 sensor by the 6920 sensor and check that the level displayed on the RF
Power Meter is ~40 dBm £1.5 dB. Refer to Table 5-7 on page 5-42.

Set the UUT to [RF GEN], [FREQ] 500 [MHz] and check that the level displayed on the RF
Power Meter is ~40 dBm +1 dB. Repeat with the UUT set to 10 MHz.

TNC output modes

No claim is made on the output level accuracy of the TNC socket. The following is a functional
check to ensure correct internal switching.

)

(2)

(3)
(4)

&)
(6)

Connect the fest equipment as shown in Fig. 5-2, connecting the 6912 sensor to the TNC
output socket.

Set the UUT to [Rx TEST], [RF SELECT] TNC output, [RF GEN], [LEVEL] 13 [dBm],
[FREQ] 100 [MHz]. All modulation and noise measurements should be switched OFF.

Check that the RF Power Meter indicates 13 dBm £2.5 dB.

Set the UUT to [DUPLEX TEST], {RF SELECT] two-port duplex (TNC output, N-type
input), [RF GEN], [LEVEL] 13 [dBm], [FREQ] 100 [MHz].

Check that the RF Power Meter indicates 13 dBm £ 2.5 dB,

Press the [RF SELECT] key. This should set the UUT into 1-port duplex mode on the TNC
socket and the RF generator level should also have changed to —20 dBm. Check that the
level displayed on the RF Power Meter is -20 dBm +2.5 dB.

Attenuator accuracy

The following test will confirm that the attenuator performs to the published performance
specification. In the event of the receiver not being available, an aliernative method to
functionally test the attenuator is also suggested.

=N
_ii

Measuring
e B | Receiver

) DL’JI:] ]

;

GOGOAHHE |

o
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3o ¢
e

Ccase7

Fig. 5-3 Attenuator accuracy setup
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ACCEPTANCE TESTING
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Connect the test equipment as shown in Fig. 5-3.
Set the UUT to [RF GEN], [LEVEL} ~10 [dBm], [FREQ] 2.5 [MHz}.
Tune the receiver to the frequency set on the UUT RF generator and measure the RF level.

Decrement the output of the UUT in 10 dB steps down to an RF level of ~120 dBm,
measuring the RF level at each step.

Repeat steps (2) to (4) for frequencies of 500 and 1000 MHz.

Alternative attenuator functional check

Spectrum Analyzer

= ST A
|l
uuT | o MO~ &
et pes | [PO )
gl Je= ==l e ———
| & HEEEE R 0 T O (0D 0 C00
Rk FeeR L mCm oy O
E G ?Eifﬁfgnig o ;5 ;; oo 5 4uj ) :ii%i uil%%{%é} {II]E§§% mn
o ‘—i o
j

&)
(2)

3
)

Cz528

Fig. 5-4 Alternative attenuator functional check

Connect the test equipment ag shown in Fig. 5-4.

Set the UUT to [Rx TEST], [RF SELECT} N-type output, {RF GEN], [LEVEL] 15 [dBm],
[INC] 10 [dB], [FREQ] 251 [MHz]. Al modulation and noise measurements should be
switched OFF.

Tune the spectrum analyzer to the signal from the UUT.

Using the UUT INC & [ #]key, reduce the level of the UUT output in 10 dB steps down to
—125 dBm. At each 10 dB step, ensure the level on the analyzer drops accordingly.

Spectral purity

Harmonics, spuricus, RF carrier leakage, residual FiM

Specification

Carrier range:
Harmonics:

Spurious signals:

Carrler ieakage:

Residual FM:

100 KHzto 1 GHz
Better than ~30 dBe for levels up 1o +7 dBm {TNC), ~13 dBm (N-type}

Better than —45 dBc for carrier frequencies from 100 ki4z to 36 MHz.
Batter than —50 B for carrier frequencies from 36 MHz to 1 GHz.

Less than 0.5 uV PD generated at the carrier frequency, across a 500
load by a 2 turn 25 mm joop 25 mm from the cass, with output level at
< —80 dBm and terminated into a sealed 50 £ load.

Less than 6 Hz RMS up to 575 Mz (CCITT weighted). Less than 12 Hz
RMS up to 1 GHz.
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Test equipment

Description

Minimum specification Example

Spectrum Analyzer | 100 kHz to 3 GHz, noise floor better than

50 2 Sealed Load
2 turn 25 mm Loop

Low-noise FM
Demeodulator

Mi 2383
~-125 dBm at 500 Mz,

Residual FM to be less than 2 Hz up to 1 GHz. Mi 2305 + Ml 2041

Spectrum Analyzer

o [T Hjig

| ol

uuT o M|\~ @

: : T mO m

E ) 0 [ODT oo cnfjd o

@E._ |- I oO o On O

o hhe e 0w OO0 0o (0eni| [oa
i Ce o0

)
(2)

3

(4)

&)

(6)
M

Casag

Fig. 5-5 Carrier harmonics and spurious check

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

Set the UUT to [Rx TEST], [RF SELECT] TNC output, {RF GEN], [LEVEL] 7 {dBm],
{FREQ] 0.1 [MHz]. All modulation and noise measurements should be OFF,

Tune the Spectrum Analyzer to view the harmonics shown in the columns headed “Second
harmonic’ and “Third harmonic’ of Table 5-8 on page 5-42, checking that they are within
the above specification.

Repeat steps (2} and (3) for the remaining frequencies shown in the Table,

Set the UUT to [Rx TEST], [RF SELECT] TNC output, [RE GEN], [LEVEL] 7 [dBm],
[FREQ] 0.1 [MHz].

Refer to Table 5-9 on page 5-42.

Use the Spectrum Analyzer to check that any spurious signals are < 45 dBc. Repeat for
UUT carrier frequencies of 20 MHz and 35.9 MHz. Repeat for UUT carrier frequencies of
36.1 MHz, 220 MHz, 500 MHz and 1000 MHz checking that any spurious signals are

< —50 dBe.
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Fig. 5-6 RF carrier leakage check

£2744

(8) Connect the test equipment as shown in Fig. 5-6, with the 50 £ load connected to the TNC

socket of the UUT.

(9y Setthe UUT to [Rx TEST], [RF SELECT] TNC output, [RFF GEN], {LEVEL] —60 [dBm],

[FREQ] 501.9873 [MIz].

(1( Refer to Table 5-10 on page 5-43.

(11) Tune the Spectrum Analyzer to monitor 501.9873 MHz. Set other Spectrum Analyzer
controls to allow the display of signals below 121 dBm. If using the 2383, this can be set

to meter mode.

{12} Hold the loop 25 mm away from the UUT case and check that the level picked up on the
Spectrum Analyzer is less than 0.5 uV PD.

(13) To confirm the low residual FM of the UUT requires the use of an extremely low-noise FM
demodulator. This is achieved by using the MI 2041 low-noise Signal Generator as the
local oscillator for the M1 2305. Connect the test equipment as shown in Fig. 5-7,

uuTt

Signal Generator

I [N ool

;

i

OO0 D00 Lot

i
|

RF QUTPUT

ey o |

Modulation Meler

EXTLO
INEUT

. S

C I !
o o 3 4
3 [ [ i i i

AF INPUT

Fig. 5-7 Residual FM checks
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{14} Set the UUT to [Rx TEST], [RF SELECT] TNC output, [RF GEN], [LEVEL] 0 [dBm],
[FREQ] 1000 {MHz]. Swiich all modulation generators and noise measurements OFF,

(15} Set the Signal Generator into low-noise mode 1 and to provide a signal of 55.63889 MHz at
0 dBm.

: {16} Set the Modulation Meter to measure FM in a 300 Hz to 3.4 kFiz bandwidth with noise

- averaging on. Select external LO by pressing FREQ TUNE, 0, ENTER. External 1.O
should now appear in the top left of the modulation window display and the frequency
window should display the IF frequency of 1.5 MHz £150 kHz. Check that the residual FM
displayed in the modulation window is less than 12 Hz.

{17y Set the UUT RF generator and the local oscillator to the frequencies shown in Table 5-11 on
page 5-43, confirming that the residual ¥M indicated on the Modulation Meter is within the
limits shown in the right hand column.

Amplitude modulation (RF generator)

- Specification
ko

Carrier range: 100 kHz 10 400 MHz usable 10 1.1 GHz
- Resolution: 0.1%

Accuracy? {up to 85% AM): 4% of sefting 1 digit for modulation at 1 kHz.

+6% of setting +1 digit for modulation frequencies from 30 Hz to 10 kHz,

ad +8% of setting +1 digit for modulation frequencies from 10 kHz to 20 kHz

Distortion: Less than 1% at 1 kHz for moduiation depths up to 30% CCITT weighted.

Less than 2%, 100 Hz to 20 kHz for moduiation depths up 10 85%.

T At low moduiation levels the residual AM/FM may become significant

Test equipment

Description ' Minimum specification Example

Modulation Meter RF /P 500 kHz to 400 MHz. M! 2305

AM measurement accuracy up to 85% depth:-
+1% of reading at 1 kMHz modulation rate.

1+2.5% of reading for modulation rates from 30 Hz
to 50 kHz.

e

1)
c
o
o

= — Moduiation Meter
& i
— Si EE ] ]
H 1E i [ b
1 o
o El ™ | EED R |
| ocooo oo ol i i i e e Ci]
RF INPUT

Casz2

Al

Fig. 5-8 Internal AM accuracy checks
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Connect the test equipment as shown in Fig. 5-8.
Refer to Table 5-12 on page 5-43.

Set the UUT to [Rx TESTI, [RF SELECT] TNC outpuf, [RF GEN}, [LEVEL] 0 [dBm],
[FREQ] 0.5 [MHz], [MOD GEN], [FREQ] 1 [kHz], {DEPTH] 50[%].

Set the Modulation Meter to monitor AM in a 0.3 to 3.4 KHz bandwidth.
Check the Modulation Meter for a reading within 4% of seiting :+1 digit.

Repeat step (5) but with the UUT RF generator set to the following carrier frequencies:-
10 MHz, 35 MHz, 36 MHz, 100 MHz, then in 50 MHz steps up to 400 MHz.

Refer to Table 5-13 on page 5-44.

Set the UUT to [RF GEN], [FREQ] 100 [MHz], [LEVEL] 3 [dBm], [INC] 1 [dB],

[MOD GEN], [DEPTH] 70[%] and check the Modulation Meter for a reading within +4%
of setting +1 digit. Decrement the RF level by 1 dB and repeat check. Repeatin 1 dB
decrements down to —13 dBm.

Set the UUT to [RF GENTY, [LEVEL] 0 [dBm], [MOD GEN], [DEPTH] 5[%].
Refer to Table 5-14 on page 5-44.

Check that the Modulation Meter reads within 4% of setting 1 digit. Repeat for UUT
AM Depths of 10, 20, 30, 40, 50, 60, 70, 80 and 85%.

Refer to Table 5-15 on page 5-43.

Set the UUT to [MOD GEN], [FREQ] 63 [1iz].

Set the Modulation Meter to monitor AM in a 30 Hz to 50 kHz flat bandwidth.
Check the Modulation Meter for a reading within 6% of setting %1 digit.

Repeat step (15) with the UUT set to each of the following mod rates:- 140 Hz, 500 Hz,
2 kHz, 5 kHz and 10 kHz.

Set the UUT mod rate to 15 kHz and check the Modulation Meter for a reading within 8%
of setting +1 digit. Repeat at 20 kHz. '

Set the UUT to [Rx TEST], [RF SELECT] TNC output, [RF GEN], {I.EVEL] 0 [dBm],
[FREQ] 100 {MHz], [MOD GEN], [DEPTH] 30[%], [FREQ] 1 [kHz} modulation rate.

Set the Modulation Meter to monitor AM in a 0.3 to 3.4 kHz bandwidth. Connect the LF
output from the Modulation Meter to the AF input of the UUT. (The LF level control on the
Modulation Meter should be set to the brown marker).

Refer to Table 5-16 on page 5-45.

Press the following keys: [HELP SET-UP}, [SET-UP], [TEST OPTIONS], [sinad & distn].
Toggle the [Slave Mod Gen] key until GENT1 is displayed. Press [HELP SET-UP] twice 0
get back to the RECEIVER TEST screen, then press [distn ONJ .

Check that the distortion indicated on the UUT display is less than 1%.
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Specification

Carrier range:

Frequency modulation (RF generator)

100 kMz to 1 GHz usable to 1.1 GHz,

Maximum deviation/resolution

Accuracy: T

Distortion: T

400 kHz 7/ 200 Hz from 100 kHz to 36 MMz
40 kHz / 26 Hz from 36 MHz to 72 MMz

100 kHz 7 80 Hz from 72 MHz to 144 Mz
200 kHz / 160 Hz from 144 MHz to 288 MHz
400 kHz / 200 Hz from 288 MHz to 576 MHz

800 kHz / 500 Hz from 576 MHz to 1 GHz

+3% 41 digh at 1 kHz over the range 10-35 °C {0.1%/ °C outside this

range).

Typically £3% ®1digit for modutation frequencies from 20 Hz to 5 kHz.
Typically 7% 11 digit for modulation frequencies from 5 kHz 1o 20 kHz,
Typically =10% 1 digit for modulation frequencies from 20 kHz to 75 kHz.

fess than 0.5% for modulation frequencles from 250 Hz to

5 kHz.{deviaticn 1 kHz o 800 kMz)

Less than 1% for moduiation frequencies from 50 Hz to 20 kMz (deviation

1 kHz to 800 kMz}

T At low modulation levels the residual AM/FM may bacome significant.

Test equipment

Description

Minimum specification

Example

Modulation Meter

RF {/P 500 kHz to 1 GHz.

FM measurement accuracy £0.5% of reading +1
least significant changing digit at 1 kHz modulation
rate for deviation >5 kHz

Ml 2305

QOO

Modulation Meter

CEADD
1E1 [T

FERSEE———

e o e

1
]

E:?_PO“ |.=

C

RF INPUT

Fig. 5-9 Internal FM accuracy checks

2633

(1) Connect the test equipment as shown in Fig. 5-9, connecting to the TNC socket on the UUT.
(2) Referto Table 5-17 on page 5-45.

(3) Set the UUT to [Rx TEST], [RF SELECT] TNC output, [RF GEN], [LEVEL] 0 [dBm],
[FREQ] 0.5 [MHZz)], [MOD GEN] 1, [DEVN] 10 [kHz], [FREQ! 1 (kHz). All other
moduiation generators and noise measurements should be switched OFF.

W .

46882-159J
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{4) Setthe Modulation Meter to monitor FM in 2 50 Hz to 15 kHz bandwidth, noise averaging
ON.

(5} Check the Modulation Meter indicates a reading within 3% =1 digit of the deviation set.
Repeat with the UUT set to the remaining carrier frequencies shown in Table 5-17 on
page 5-45.

{6) Refer to Table 5-18 on page 5-46.
{7y Setthe UUT to [RF GEN], [FREQ] 600 {MHz], [MOD GEN], [DEVN] 500 [kHz].

{8) Check the Modulation Meter indicates a reading within £3% +1 digit of the deviation set.
Repeat with the UUT set to the remaining deviations shown in Table 5-18 on page 5-46.

(9) Connect the test equipment as shown in Fig. 5-10.

Modulation Meter

il =p [ ] o
4 FFF EFFER = §i5
i | 3
3 _ 1 {mualannss sspll
AF INPUT HE INPUT LE
\
v e
£2332

Fig. 5-10 FM versus modulation rate.

(10} Set the UUT to [MOD GEN] 1, [DEVN] 10 [kHz], [FREQ] 40 [Hz]. Set the AF filter to
20 kHz LP, :

{11} Select the 30 Hz to 30 kHz filler on the Modulation Meter. Set the LF [LEVEL] control to
the brown marker.

{12) Check that the Modulation Meter reads 10 kHz deviation £5% Z1digit (functional check
only) and that the UUT counter reads the modulation frequency set 0.5 Hz, Repeat for
UUT medulation frequencies of 190 Hz and 4 kHz.

(13) Repeat step (12) but for modulation frequencies of 10 kHz and 20 kHz, checking the
Modulation Meter for a deviation of 10 kHz £10% £1 digit (functional check only).

(14} Refer to Table 5-19 on page 5-46,

(15} Setthe UUT to [MOD GEN1 1, [FREQ] 1 [kHz], [band pass] 0.3-3.4 kHz, Press the
following keys: [HELP SET-UP], [SET-UP], [TEST OPTIONS], {sinad & distn]. Toggle
the [Slave Mod Gen] key until GEN1 is displayed. Press [HELP SET-UP] twice to get back
to the RECEIVER TEST screen, then press [disin ON] .

(16) Check that the distortion indicated on the UUT display is less than 0.5%.
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AF output tests

- Audio generator output level

Specification

Level range: 0.1 mV o5 VRMS

Accuracy: +3% 1 digit 250 Hz to & kHz

5% +1 digit 10 Hz to 20 kHz

+10% 1 digit 20 Hz to 75 kHz

Test equipment

Description Minimum specification Example

DVM

1% accuracy 10 Hz 1o 75 kHz Soigtron 7150+

OUTPUT INPUT

VOLTMETER |
TERMINALS T

(1)

()
(3)
4

&)
(©)

(N

(8

 casa

Fig. 5-11 Audio generator level accuracy checks

Connect the test equipment as shown in Fig. 5-11, connecting the UUT AF generator output
socket to the DVM,

Set the DVM to measure AC volts RMS.
Refer to Table 5-20 on page 5-47.

Set the UUT to [AF TEST], [AF IN/OUT], [gen 1 ON], [FREQ] 1 [kHz}, [LEVEL] 5 [V1.
{Ensure that AF gen 2 and AF gen 3 are set to 0 mV and OFF).

Check that the DVM reads the level set £3% ] digit.

Repeat with frequencies of 250 Hz and 5 kHz. Set frequencies of 10 Hz, 150 Hz, 10 kHz,
15 kHz and 20 kHz in turn, checking that the DVM reads the level set £5% +1 digit.

Configure the andio generator as a single generator by pressing the foliowing:

[HELP SET-UP|, [SET-UP], [TEST OPTIONS], [affmod setup], then toggle [af/macf mode]
until Single Generator to 100 kHz is displayed. Press [HELP SET-UP] twice to get back to
the AUDIO INPUT/QUTPUT TEST screen. AF gen 4 should be displayed and be ata
frequency of 50 kHz. Set the level to 5V and check that the DVM reads the level set +10%
+1 digit. Repeat with AF gen 4 set to a frequency of 75 kHz. ‘

Press [HELP SET-UP}, [SET-UP], [TEST OPTIONS], [affimod setup], then toggle
faffmod mode] until Default 6 Generator Mode is displayed. Press [HELP SET-UP] twice to
get back to the AUDIO INPUT/CUTPUT TEST screen.
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Set AF gen 1 to 1 kHz and then to the following levels: 20 mV, 500 mV, 1.000 V, 1.512,
2.024, 3.048 and 5 V. Check, in turn, that the DVM reads the level set £3% X1 digit.

The internal switching of the two lowest audio generator ranges can be functionally checked
using the UUT Audio analyzer. Connect the UUT AF GEN OUTPUT to the AF INPUT.
Set AF gen 1 level to 90 mV. Select [audio ana] and REF LEVEL 100 mV (the I kHz
signal should now appear slightly below the top graticule), Set AF gen [ level to $ mV

(1 mV-9.9 mV range}. Check that the 1 kHz signal drops 20 dB (2 divisions) on the Audio
anatyzer display. Set AF gen 1t0 0.9 mV (6.1-0.9 mV range), checking that the signal
drops a further 20 dB (2 divisions) on the display.

Audio generator signal purity

Specification
Distortion: L.ess than 0.5% at 1 kiz (30 kkz bandwidth). Less than 1% 20 Hz fo
20 ki+z (80 kHz bandwidinh} -
Typlcally 0.1% for levels >100 mV
Residual noise: L.ass than 50 pV RMS (CCITT weighted)
DC offset: Less than 10 mv

Test equipment

Description Minimum specification Example
Audio Analyzer Capable of measuring disiortion from 20 Mz io HP 83038
20 kHz down to 0.1% and AC measurementin a
CCITT bandwidth.
DVM DC measurament to 1 mV Solatron 7150+

= 4
=1 Audio Analyzer
. &
i
v AF GEN [,
OUTPUT

Y

(1)
2)
3
(€Y
()
©)
D
(8)

(2535

Fig. 5-12 Audio generator signal purity checks

Connect the test equipment as shown in Fig. 5-12.

Refer to Table 5-21 on page 5-47. _

Set the UUT to [AF TEST], [AF INOUT], [AF GEN] 1, [FREQ] 1 {kHz] [LEVEL] 5 [VL%.
Set the Audio Analyzer to measure distortion with the 30 kHz LP filter selected.

Check that the distortion indicated is less than 0.5%.

Repeat step (5) with AF gen I level set to 50 mV.

Set the Audio Analyzer to measure distortion with the 80 kHz LP filter selected.

Set the UUT to [AF GEN] 1, [LEVEL] 5 [V] and frequencies 20 Hz and 20 kHz in turn.
Check that the distortion indicated on the analyzer is less than 1% at these frequencies.
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(9) Set the Audio Anatyzer to measure AC volts in a CCITT weighted bandwidth.

{10y Refer to Table 5-22 on page 5-48.

(11) Setthe UUT to [AF GEN 1}, {LEVEL] 1 {mV] and OFF. Set the foliowing frequencies in
turn: 1 Hz, 1 kHz, and 20 kHz, checking that the residual noise indicated on the Audio
Analyzer is less than 50 uV.

(12) Connect the test equipment as shown in Fig. 5-11.

{13) Set the DVM 10 measure DC volts.

{14) Refer to Table 5-23 on page 5-48.

{15) Set [AF GEN] 1 level 1o 0 mV and {o the following frequencies in turn: 1 Hz, 1 klz, and
20 kHz, checking that the DC offset indicated on the DVM is less than 10 mV.

Audio generator frequency

The audio generator frequency is derived by digital signal proccesing and providing this
hardware is operational it is only the instrament internal reference frequency that determines the
accuracy. The following confirms functionality of the hardware. The instrument reference is
checked elsewhere. This check should be carried out after the andio counter has been checked.

Specification

Frequency accuracy:

Test equipment

As freguency standard

Description

Minimum specification

Example

None required

(1) Connect the UUT AF GEN OUTPUT to the UUT AF INPUT.

{2) Refer to Table 5-24 on page 5-48.
(3) Setthe UUT to [AF TEST], [AF INOUT], [A¥ GEN] 1, [LEVEL] 1 [V]. Setthe audio

input filter to 20 kHz LP.

{4) Set [AF GEN} 1 to the frequencies shown in Table 3-24 on page 5-48, checking that the
frequency indicated on the UUT audio counter is within the limits shown in the table,

AF input tests
Audio filters

Specification
Filters:-
300 Hz LP
300 Hz to 3.4 kHz BP
20 kHz LP
CCITT BP
CMESS BP

+0.1 dB <150 Mz, £0.2 dB 150-200 Mz relative to 100 Hz
+0.4 dB 450 to 2100 Hz, relative to 1 kHz.

+0.3 dB less than 12 kHz relative fo 1 kHz.

Aecommendation 0.41, CCITT Hed Book, Volume 1V, Fascile 1 V.4.

Hecommendation 0.41, CCITT Hed Book. Volume 1V, Fascile 1 V.4,

46882-159.J
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Test equipment

Description Minimum specification Example

BVM AC measurement 50 Hz to 300 Hz.

Solatron 7150+

jRje]ernynlnixla)

VOLTMETER f

oD

EXT MOD

INPUT
TERMINALS

(D
@
(3)
{4)
&)
(6)
(N
(8

®

(10)
an
(12)

(13)

(14)

$2538

Fig. 5-13 Audio filter checks

Connect the equipment as shown in Fig. 5-13, connecting the UUT front panel AF GEN
OUTPUT socket to the front panel AF INPUT socket, and the rear panel AF output socket to
the external DVM. Set the external DVM to monitor AC volis.

Refer to Table 5-25 on page 5-49.

Set the ULIT to [AF TEST], [AF IN/OUT], DC-coupled. Press flow pass] to set the audio
input filter to NONE. Select [scope] and select the 200 mV/div range.

Set [AF GEN] 1-to a frequency of 100 Hz and level 500 mV. Adjust the level until the
external DVM indicates 1.000 V.

Press {low pass] until the 300 Hz LP filter is selected. Check that the reading on the
external DVM is within 1 V 20.1 dB (0.9885 to 1.0116 V). Make a note of this reading.

Change [AF GEN] 1 to 50 Hz. Check that the reading on the external DVM is within 1 V
+0.1 dB (0.9885t0 1.0116 V). Repeat at 150 Hz,

Change [AF GEN] 1 to 200 Hz. Check that the reading on the external DVM is within
0.2 dB of the reading noted in step (5).

Change [AF GEN] 1 1o 300 Hz. Check that the reading on the external DVM drops 3 dB
0.5 dB (0.67 to 0.75 V) (functional check only). _

Select the 300 Hz to 3.4 kHz filter on the UUT and set [AF GEN] 1 to 1 kHz. Check that
the reading on the external DVM is within 1 V 0.1 dB (0.98835 to0 1.0116 V) (functional
check only). Adjust [AF GEN] 1 level until the external DVM indicates 1.000 V.

Change [AF GEN} 1 to 450 Hz. Check that the reading on the external DVM is within 1 V
#0.4 dB (0.9550 to 1.0471 V). Repeat at 2100 Hz.

Change [AF GEN} 1 to 300 Hz. Check that the reading on the external DVM drops 3 dB
£1dB (0.6310t0 07943 V). Repeat at 3400 Hz (functional check only).

Press [low pass] 1o select filter NONE. Set [AF GEN] 1 to 1 kHz and adjust the level until
the external DVM indicates 1.000 V.,

Select the 20 kHz LP filter on the UUT. Check that the reading on the external DVM is

within 1 V 0.1 dB (0.9885 to 1.0116 V) {functional check only). Adjust [AF GEN] 1 level
until the externat DVM indicates 1.000 V.

Change [AF GEN] 1 to 50 Hz. Check that the reading on the external DVM is within 1 V
0.3 dB (0.9660 to 1.0351 V). Repeat at 12 kHz.

46882-159J
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(15) Press {low pass] to select fiiter NONE. Set [AF GEN] 1 to a frequency of 800 Hz and adjust
the level until the external DVM indicates 1.000 V.

(16) Sclect the CCITT filter on the UUT. Check that the reading on the externai DVM is within
1V £0.1 dB (0.9885 to 1.0116 V) (functional check only).

{17y Change [AF GEN] 1 to the frequencies shown in Table 53-26 on page 5-49. Check that the
reading on the external DVM is within the limits shown.

(18) Press [low pass] to select filter NONE. Set [AF GENj 1 to 1 kHz and adjust the level until
the external DVM indicates 1.000 V.

(19) Select the CMESS filter on the UUT. Check that the reading on the external PVM is within
1V 10.1dB (0.9885 t0 1.0116 V) (functional check only).

{20) Change {AF GEN] 1 to the frequencies shown in Table 5-27 on page 5-49. Check that the
reading on the external DVM is within the Hmits shown in the upper lirnits column.

Notes:

Depending upon instrument configuration, either the CCITT or CMESS fiiter will be selectable
in the AUDIO INPUT / QUTPUT TEST screen. To alter these, enter the HELP AND SET-UP
menu and press [SET-UP], [TEST OPTIONS], [filter options]. Once the required filter is
highlighted, press [HELP SET-UP] twice to return to the AUDIO INPUT / OUTPUT TEST
screen. :

The infrinsic accuracy of the instrument’s AF generator is good; however, this shouid be taken
into account when changing frequency by temporarily transfering the DVM to monitor the AF
input and readjusting the level if required.

Audio counter

This test confirms the functionality and accuracy of the andio counter hardware. Overall
accuracy is governed by the instrument reference frequency. The reference is checked
independently elsewhere.

Specification
Frequency range: 10 Hz 1o 500 kiz
Resolution: 0.1 Hz from 10 Hz 0 5 kiMz
1 Hz from & kHz to 50 kiHz
10 Hz from 50 kHz to 500 kHz

Accuracy: As frequency standard +1digit tresolution

Sensitivity: On bar chart greater than 25% FSD

Test equipment

Description Minimum specification Example

LF Generator 10 Hz to 500 kiHz frequency. HP 32258
Ext Std in/Out.
Level accuracy £0.2 dB or better.

“ u.a.ti \'% 4%
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Fig. 5-14 Audio counter check

Connect the equipment as shown in Fig. 5-14. The frequency standards of the UUT and LF
Generator should be locked together. The 50 £2 load is in circuit because the LF Generator
used indicates the level across 50 Q.

Refer to Table 5-28 on page 5-50.

Set the UUT to [AF TEST), [AF IN/OUT]. Set the audio input filter to 20 kHz LP (for the
last 3 freguencies no filters should be selected).

Set the LF Generator o a level of 1 V RMS and to the frequencies shown in Table 5-28 on
page 5-30, checking that the frequency indicated on the UUT audio counter is within the
limits shown in the table,

Refer to Table 3-29 on page 5-50.
On the UUT, set all noise measurements OFF and the bar charts to auto range.

Set the LF Generator to provide 1 kHz at 2.5 mV RMS, selecting the 0.3-3.4 kHz band-pass
filter on the UUT. Check that the UUT audio counter reads the frequency set on the LF
Generator.

Audio voltmeter

Specification
Level accuracy: +2% of reading £1 mV Zresolution 150 Hz ic 20 kMz
{AC-coupled)t #4% of reading £1 mV tresolution 100 Hz to 100 kHz
L.evel accuracy: +2% of reading £1 mV zresolution DC and 100 Hz to 20 kHz
{(DC-coupled)T 4% of reading +1 mV *resolution 40 Hz fo 100 kHz

T Audio and modulation filter passband error not included. See User calibrations (page 5-3).

Test equipment

Description Minimum specification Example
I.F Generator 20 Hz to 100 kHz, 7 mV to 3.5 V RMS. HP 33258
DVM AC measursment 20 Hz to 100 kHz. Solatron 7150+
5-20 46882-159J
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Fig, 5-15 Audic voltmeter level accuracy checks

Connect the equipment as shown in Fig. 5-15, connecting to the AF input of the UUT. The
50 Q load is in circuit because the LF Generator used indicates the level across 50 £).

Refer to Table 5-30 on page 5-51.

Set the UUT to [AF TEST], [AF IN/OUT]. Set the audio input filter to NONE, AC coupled.

All noise measurements should be switched OFF,

Set the DVM to measure AC volts and the LF Generator to frequency 1 kHz, level
7 mV RMS (adjust until DVM indicates as close to 7 mV as possible). Check that the level

indicated on the UUT voltmeter is within 22% +1 mV Zresolution of the level indicated on
the DVM.

Repeat step (4) with LF Generator levels of 21 mV, 50 mV, 150 mV, 03V, 1V, 2V,

2.8V,35V, :

Set the LF Generator to frequency 150 Hz, level 1 V RMS (adjust until DVM indicates as
close to 1 V as possible). Check that the level indicated on the UUT voltmeter is within

2% +1 mV * resolution of the level indicated on the DVM.

Repeat step (6) with LF Generator frequencies of 5 kHz and 20 kHz.

Set the LF Generator to frequency 100 Hz, level 1 V RMS (adjust until DVM indicates as
close to 1 V as possible). Check that the level indicated on the UUT voltmeter is within
+4% +1 mV Fresolution of the level indicated on the DVM. Repeat this step at 50 kHz and
100 kHz.

Set the UUT AF input to DC-coupled.

Set the LF Generator to frequency 100 Hz, level 1 V RMS (adjust until DVM indicates as
close to 1 V as possible). Check that the level indicated on the UUT voltmeter is within
+2% +£1 mV tresolution of the level indicated on the DVM. Repeat this step at 20 kHz.

Audio oscilloscope

Specification

Voltage accuracy:

+5% of #l scale DC to 500 kHz (10 Hz to 500 kHz AC coupied).

Ranges: 2 mV/giv to 10 Vidivin a 1, 2, B sequeance.

Graticule:

10 horizonial by 8 vertical.

46882-159J
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Test equipment

Description Minimum specification Exampie
L.F Generator DC to 500 kHz, 10 mV to 10 V peak to peak. HP33258
Accuracy +0.2 dB.
uuT
En as
E = LF Generator
chban e oW
- AF
INPUT 500
[ I—

(D

(2)
(3)

4

)

(6}

%
)

&
Fig. 5-16 Audio oscilloscape check

Connect the equipment as shown in Fig. 5-16, connecting to the AF input of the UUT. The
50 Q load is in circuit because the LF Generator used indicates the level across 50 £3. (This
test relies on the specified level accuracy of the LF Generator being used. If in doubt then a
suitable DVM should be used to monitor the level being applied to the UUT.).

Refer to Table 5-31 on page 5-52.

Set the UUT to [AF TEST], fAF INJOUTY, [scope], fexpand ON]. Set the Oscillocope
timebase to 500 uS/div.

Set the LF Generator to provide 1 kHz at each of the levels shown in Table 5-31 on
page 5-52, at the same time selecting the relevant vertical deflection {Volts/div] on the
UUT. In each case, check that the trace height is within the stated limits.

Set the UUT to 1 V/div and the AF input to DC coupled. With no signal applied, set the
trace onto the centre graticule.

Set the LF Generator to provide DC only at a level of 2.5 V. Counnect this to the UUT and
check that the trace moves to within £0.4 divisions of the upper dotted graticule. Repeat
with the LF Generator set to ~2.5 V, checking against the lower dotted graticule.

Set the UUT to 2 V/div, 50 ms/div.

Set the LF Generator to provide 10 V pk-pk at each of the frequencies shown in Table 5-32
on page 3-52, at the same time selecting the relevant timebase on the UUT. In each case, -
check that the trace height is within the stated limits.

C2537

Audio FFT analyzer

Specification

Level accuracy:

Test equipment

+0.3 dB 100 Hz to 15 kHz

Description

Minimum spegcification

Example

LF Generator
DVM

100 Hz to 15 kHz, 7 mV 10 3.5 V RMS,
AC measurement 100 Hz to 15 kHz.

HP 33258
Solatron 7150+

5-22
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Fig. 5-17 Audio FFT analyzer level checks

Connect the equipment as shown in Fig. 5-17, cornecting to the AF input of the UUT. The
50 £ load is in circuit because the LF Generator used indicates the level across 50 Q.

Refer 1o Table 5-33 on page 5-53.

Setthe UUT to [AF TESTL, [AF IN/OUT], [audio ana], [expand ON], [REF] [L.EVEL]
20 [V], 100 Hz/div, fmarkers ON], [REF] [FREQ] 1 [kHz].

Set the DVM to measure AC volts and the LF Generator to frequency 1 kHz, level 3.5V
RMS. Adjust the level to obtain a reading on the DVM as close as possible to 3.5 V,

Press {peak find[ on the UUT Audio analyzer. Marker ! should now be situated on the peak
of the displayed signal.

Check that the M1 level displayed on the UUT is within £0.3 dB of the level dispiayed on
the DVM.

Repeat steps (5) and {(6) but with LF Generator and UUT settings as shown in Table 5-33 on
page 5-53,
Set the LF Generator to 10 mV RMS and UUT [REF] [LEVEL] 10 [mV]. Check that the

displayed signal appears at the top graticule. This confirms the lowest range is switching in
correctly (functional check only).

Set the LF Generator to 1 V RMS at 100 Hz and the UUT Audio analyzer to [REF]
FLEVEL] 2 [V}, 10 Hz/DIV, [REF] [FREQ] 100 [Hz] (adjust the level to obtain a reading on
the DVM as close as possibie to 1 V).

(10) Refer to Table 5-34 on page 5-33.
(11) Press [peak find] on the UUT Audio analyzer. Marker 1 should now be situaied on the peak

of the displayed signal.

(12} Check that the M1 level displayed on the UUT is within 0.3 dB of the level displayed on

the DVM.

(13) Repeat at 15 kHz.

48882-159J
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AF distortion and SINAD meter

Specification

Frequency range:
Distortion meter accuracy:

SINAD meter accuracy:

Test equipment

1 kHz defauit user selectable to 20 kHz
+5% of reading fresolution

+0.5 dB. fresciuticn

Description

Minimum specification

Example

DVM

AC measurement 400 Hz to 1 kHz.

Solatren 7150+

c
c
wd
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‘ [t ]
i B
[ ——

[t taa
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AF J4 AF GEN
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Fig. 5-18 Distortion and SINAD meter checks

Ca538

Connect the equipment as shown in Fip. 5-18, connecting the UUT AF GEN OUTPUT to
the UUT AF INPUT and to the external DVM using a T-piece.

Refer to Table 5-35 on page 5-533.
Set the UUT to [AF TEST], fAF INJOUT], [AF GEN] 1, {LEVEL) 2 [V], [AF GEN] 2,

- [FREQ] 400 [Hz] [LEVEL] 500 ImV), fgen 2 OFF].

Check the 1 kHz level of AF gen | on the DVM and adjust until the DVM indicates as close

to 2V as possible.

Switch AF gen 1 OFF and AF gen 2 ON,
Check the 400 Hz level of AF gen 2 on the DVM and adjust until the DVM indicates as

close to 500 mV as possible.

Switch both AF gen 1 and AF gen 2 ON and select /distn ON].

Check that the distortion meter reads between 23.6% and 26.3% distortion.
Press [SINAD on OFF ] to switch the UUT SINAD meter ON.

(10) Check that the SINAD meter reads 12 dB £0.6 dB.

5-24
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Multimeter

Specification

AC/DC Volts, level accuracy T

polarised DC or 40 Hz to 1 kHz:

Resistance accuracy: T

Ammeter accuracy,

polarised DC or 40 Hz to 1 kHz:

T Refer to User calibrations

Test equipment

+3% of reading 21 mV £1 digh.

+5% of reading +1 Q £1 digit.

5% of reading +1 mA 11 digit,

Description

Minimum specification

Example

LF Generator

40 Hz to 1 kHz, 7 mV to 3.5 V RMS.

DVM AC measurement 40 Hz to 1 kHz.
BC PsU OtoB0V,10Aat10 V.

Decade Reference | 50 £ to 1 MQ. Accuracy better than 1%.

Resistor Box

Rheostat 00 10 O
at 10 A,

DVM Current
Shunt

10 A, 0.25% accuracy. Sensitivity 10 mV/A.

HP 33258
Solatron 7150+

Fiuke 80J-10

UuT

oOoopOunn

(I

GOOCO0GH

o
[EsslRaTiaT ] [
i 00§80 000G
L ]
i MULTIMETER
: INPUT

LF Generator

+ INPUT

¥

TERMINALS

C25640

Fig. 5-19 Multimeter AC voltage measurement check.

(1) Connect the equipment as shown in Fig. 5-19, connecting the LF Generator and DVM to
the MULTIMETER input (red and black terminals),

(2) Refer to Table 5-36 on page 5-54.
(3) Setthe UUT to [AF TEST], IMULTIMETER], [AC + DC VOLTS].

{4y Setthe DVM to measure AC volts and the LF Generator to frequency 1 kiiz, level 10 mV
RMS. Check that the level indicated on the UUT voltmeter is within +3% +1 mV *1 digit
of the level indicated on the DVM.

ARQRD. 1RO ]
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(5) Repeat step {4) with LF Generator levels of 20 mV, 50 mV, 100 mV, 150 mV, 200 mV
500 mV,750mV,1V,2V,35V.

(6) Refer to Table 5-37 on page 5-54.

(7)  Set the LF Generator to frequency 80 Hz, level 1 V. Check that the level indicated on the
UUT Muiltimeter is within +3% +1 mV =1 digit of the level indicated on the DVM.
(Note: At lower frequencies, press [hold max] if reading appears unstable}.

(8) Repeat step (7) with LF Generator frequencies of 150 Hz, 250 Hz, 500 Hz, and 750 Hz.

(9) Remove the LF Generator and 50 Q load and connect the DC PSU in its place. Set the
DVM and the UUT to monitor [DC VOLTS].

(10) Refer to Table 3-38 on page 5-55.

(11} Set the DC PSU to provide a voltage of 250 mV. Check that the level indicated on the UUT
Multimeter is within 3% &1 mV +1 digit of the level indicated on the DVM.

(12) Repeat step (11) with the DC PSU set to the following voltages: ~250 mV, 1 V,-1V,2V,
2V, 28V, 28V, 4V, -4V, 10V, 10V, 28V, =28V, 32V, -32V,60V,-60V.

(13) Remove the DC supply and DVM. Connect a Decade Reference Resistor Box to the
MULTIMETER input {red and black terminals).

{(14) Refer to Table 5-39 on page 3-53.

(15) Select & on the UUT. Set the resistance box to 10 €2 and check that the UUT indicates the
resistance set £3% %1 £ +1 digit.

(16) Repeat step (15) with the resistance box set to the following: 50 £, 90 €, 110 0, 500 Q,
900 Q, 1.1k, 2k, 9kQ, 11 kG, 50 kQ, 90 k0O, 110 kQ, 500 kQ.

(17y With the DC PSU turned fully down or off, connect the equipment as shown in Fig. 5-20,
connecting to the UUT MULTIMETER input (red and white terminals). The current shunt
should be connected to the volumeter terminals of the DVM.

(18) Refer to Table 5-40 on page 5-36.
(19) Sclect {DC AMPS] on the UUT.
(20) Set the DVM to monitor DC volts and the Rheostat to 10 £2.

(21} Tum the DC PSU up to 10 'V until the DVM indicates approximately 10 mV (l.e. 1 A at
10 mV/A sensitivity). The UUT should also be displaying approximately 1 A. This
indicates that all connections are made correctly before increasing the current.

A0 T R (O O a0 ANCNANANQNE AN

(22) Reduce the Rheostat resistance {to approximately 1 Q) until the DVM indicates as close as
possible to 100 mV (i.e. 10 A). If the UUT indicates OVER at this point, back off on the
Rheostat to reduce the current slightly.

(23) Check that the UUT indicates the current displayed on the DVM (every 10 mV is equivalent
to I A) 5% +1 mA +1 digit.

(24) Increasing the Rheostat resistance, repeat step (18) with DVM readings of 50 mV (5 A),
20 mV (2 A).

(25) Remove the current shunt and connect directly to the DVM ammeter terminals. Set the
DVM to monitor DC current.

(26} Increase the Rheostat resistance until the DVM indicates 1 A. Check that the UUT
indicates the current displayed on the DVM 5% £1 mA *1 digit.

aroneonennnar Nt

(27) Reduce the DC PSU voltage to 4 V, then adjust the Rheostat for a reading of 750 mA on the
DVM. Check that the UUT indicates the current displayed on the DVM 5% £1 mA
+1 digit.

(28) Repeat step (27} but adjusting the Rheostat for DVM currents of 500 mA and 100 mA
(reduce the DC PSU to 1 V to enable the setting of 100 mA).

5-26 46882-150J
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Fig. 5-20 Multimeter ammeter accuracy check.

Modulation analyzer - FM and PM

Specification

Frequency range:

Moduiation frequency range:

Deviation range:

Resolution:

Accuracy (see Notes 1, 3 & 5):

Demodulation distortion (1)

1 MHz to 1 GHz.
20 Hz to 20 kHz.
G to 100 kHz.

1¢ Hz below 10 kHz deviation
160 Hz below 100 kHz deviation2

=== a
GO o}

e o |
MULTIMETER OLTMETER
INPUT INPUT

TERMINALS
Rheostat Shunt
02541.

3% £ resalution for moduiation frequency of 1 kHz

+5% £ resolution for modulation frequencies from 100 Hz to 15 kHz..

Less than 0.5% at 1 kHz (COITT weighted.)

Residual FM: Less than 25 Hz RMS {CCITT welghted.)
Notes
{1) At low modulation levels, the residual AM/FM may become significant,
(3} Audio and moduiation filter passband errors not included.
5) Refer to User calibrafions.

Test equipment

Description

Minimum specification

Example

RF Synthesizer

Modulation Meter

Power Splitter

1 MMz to 1 GHz.
Deviation 0 to 100 kHz.
Modulation rate 20 Hz o 15 kHz.

RF I¥P 1 MHz to 1 GHz.

FM measurement accuracy £0.5% of reading 1
ieast significant changing digit at 1 kHz modulation
rate for deviation »5 kHz.

6 dB 50 Q.1 MHz to 1 GHz.

Ml 2041

Ml 2305

HP 11667A

46882-159.)
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Fig. 5-21 Modulation analyzer - FM

(1) Connect the equipment as shown in Fig. 5-21, connecting to the TNC input of the UUT.

(2) " Set the Modulatior Meter to monitor FM in a 50 Hz to 15 kHz bandwidth, noise averaging
ON.

(3) Refer to Table 5-41 on page 5-57.

(4)  Set the UUT to [Tx TEST], [RF SELECT] TNC input, [mod type] to FM DEVN,
[band pass] to 0.3-3.4 kHz filter. Switch all noise measurerents QFF.

(5) Set the UUT to [TX], [FREQ} 1 [MHz] and set the RF Synthesizer to provide a signal of
1 MHz with 20 kHz deviation at 1 kHz modulation rate. Set the RF level to 6 dBm. (ff a
MI 2041 is being used, it should be set to normal noise mode.)

(6) Check that the deviation level indicated on the UUT is within 3% £ resolution of the :
deviation indicated on the Modulation Meter. o
(7) Repeat steps (5) and (6) for RF carrier frequencies of 500 MHz and 1000 MEz.
(8) Refer to Table 5-42 on page 5-57. L
(9) On the UUT, select the 20 kHz LP filter and [Tx tune ON]. LA
(10) Set the RF Synthesizer to provide a signal of 300 MHz with 20 kHz deviation at 250 Hz
modulation rate. Check that the deviation level indicated on the UUT is within £8.5% £

UUT resolution of the deviation indicated on the Modulation Meter. Repeat with a
modulation rate of 5 kHz. '

(11) On the Modulation Meter, select the 10 Hz to 300 kHz filter. Set the RF Synthesizer
modulation rate to 100 Hz. Check that the deviation level indicated on the UUT is within
+8.5% £ UUT resolution of the deviation indicated on the Modulation Meter. Repeat witha
modulation rate of 12 kHz.

(12) Select the 0.3-3.4 kHz filter on both the UUT and the Modulation Meter.

(13) Refer to Table 5-43 on page 3-37.

(14) Set the RF Synthesizer modulation rate to 1 kHz and set 500 Hz deviation.

(15) Check that the deviation leve! indicated on the UUT is within 3% 1 UUT resolution of the
deviation indicated on the Modulation Meter.

(16} Repeat with the RF Synthesizer set to provide deviations of 1 kHz, 5 kHz, 10 kHz, 50 kHz
and 100 kHz. :

(17) Remove the splitter and Modulation Meter and connect the RF Synthesizer directly to the
UUT TNC input. '
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{18) Refer to Table 5-44 on page 5-57.

(19) Set the RF Synthesizer to provide a signal of 300 MHz at 6 dBm with 5 kHz deviation at
1 kHz modulation rate.

(20) On the UUT, select the CCITT band-pass filter and distortion measurement ON.

- {21) Check that the distortion reading on the UUT indicates less than 0.5% then switch

- Distortion, $/N and SINAD measurement OFF.

- : {22) Refer to Table 5-45 on page 5-58.

- {23) Set the UUT to [TX] [FREQ] 10 [MHz] and set the RF Synthesizer to provide a signal of

- 10 MHz with no modulation. (The MI 2041 should be set to low noise mode.)

- {24) Check the deviation indicated on the UUT display is less than 25 Hz RMS. Repeat steps
(23} and (24) for RF carrier frequencies of 500 MHz and 1000 MHz.

(25) Reconnect the splitter and Modulation Meter.

{26) Refer to Table 5-46 on page 5-58.

{27} Return the RF Synthesizer to normal noise mode and set it to provide 300 MHz, 6 dBm with
10 kHz deviation at | kHz modalation rate.

{28) Set the Modulation Meter to monitor FM in a 300 Hz to 3.4 kHz bandwidth, noise
‘ averaging ON and adjust the RF Synthesizer deviation until 10,0 kHz deviation is displayed
e on the Modulation Meter.
:""' (29) On the UUT, press [TX], [FREQ] 300 {MHz], then select the 0.3-3.4 kHz band-pass filter
ﬁ and fmod type] OM.
- (30) Check that the phase modulation indicated on the UUT is 10 radians £5% =+ resolution.

(31) On the UUT, select the CCTTT band-pass filfer and distortion measurement ON. Check that
the UUT distortion meter indicates <0.5%.

RALARS

=
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- Moduiation analyzer - AM

. Specification

Frequency range: 100 kHz to 1 GHz.
Modulation frequency range: 20 Hz to 20 kHz.
AM depth range: 0 to 858%.
Resolution: i 0.1% AM.

.’ Accuracy (up to 85% AM) +3% of reading 1% AM modulation frequencies from 250 bz to 5 kHz.
{see Notes 1, 3 & 8):

Demodulation distortion (1} tess than 1% at 1 kHz (CCITT weighted).
w—-}' Residual AM: tess than 0.1% (CCITT weighted).

Notes
; (1) Atlow modulation levels the residual AM/FM may become significant,
o (3) Audio and modulation filter passband errors not included.
™ (5) Refer to User calibrations.

3 46882-159J 5-29
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Test equipment

f

Description Minimum specification Example

RF Synthesizer 500 kHz to 1 GHz. Mi 2041
AM depth 0 1o 85%.
Modulation rate 20 Hz to 15 kHz.

Modutation Meter RF I/P 500 kHz to 1 GHz. Mi 2305
AM measurement accuracy +1% of reading +1
least significant changing digit at 1 kHz mod rate
for depths up to 85%.

Power Spilitter 6 dB 50 Q, 500 kHz to 1 GHz. HP 11667A
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Fig. 3-22 Modulation analyzer - AM

{i) Connect the equipment as shown in Fig. 5-22,

{2) Set the Moduiation Meter to monitor AM in a 50 Hz to 15 kHz bandwidth, noise averaging
ON. :

(3) Referto Table 5-48 on page 5-38.

{4) Setthe UUT to [Tx TEST], [RF SELECT] TNC input socket, [mod type] to AM DEPTH,
[band pass] 0.3-3.4 kHz filter. Switch all noise measurements OFF.

{5} Setthe UUT w0 [Tx], [FREQ] 500 [kHz], and set the RF Synthesizer to provide a signal of
500 kHz with 70% AM at 1 kHz modulation rate. Set the RF level to 6 dBm. (If a M1 2041
is being used then it should be set to normal noise mode.)

(6) Check that the AM depth indicated on the UUT is within £3% of réading £1% AM
maodulation of the depth indicated on the Modulation Meter.

(7Y Repeat steps (3) and (6) for RF carrier frequencies of 500 MHz and 1000 MHz.

(8) On the UUT, select the 20 kHz LP filter and [Tx tune ON].

(%) Refer to Table 5-49 on page 5-58.

(10} Set the RF Synthesizer to provide a signal of 100 MHz with 70% depth at 250 Hz
modulation rate . Check that the deviation level indicated on the UUT is within £6.5% of
reading 1% AM modulation of the depth indicated on the Modulation Meter. Repeat with
a modulation rate of 5 kHz.

{11} Select the 0.3-3.4 kHz filter on both the UUT and the Modulation Meter.

(12} Refer to Table 5-50 on page 5-39.
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{13) Set the RF Synthesizer modalation rate to 1 kHz and set 5% AM depth.

(14Y Check that the AM depth indicated on the UUT is within £3% of reading £1% AM
modulation of the depth indicated on the Modulation Meter. Repeat with the RF

- Synthesizer set to provide depths of 20%, 40%, 60%, and 85%.
F (15) Remove the splitier and Modulation Meter and connect the RF Synthesizer directly to the
‘ UUT TNC input.
- (16) Refer to Table 5-51 on page 5-59.

{17) Set the RF Synthesizer to provide a signat of 100 MHz at 6 dBm with 30% depth at 1 kHz
o modulation rate. _
;;3. {18) On the UUT, select the CCITT band-pass fiiter and distortion measurement ON,
T {19} Check that the distortion reading on the UUT indicates less than 1%

Radio frequency meter

s

o Specification
o Frequency range: 100 kHz to 1 GHz (10 MHz to §89.8 MHz auto uned)
Resolution: 1 Hz or 10 Hz selectabie
- Accuracy: As frequency standard £2 Mz £ resolution
i
) Dynamic range, auto tuned: 1OmW to 180W (N-type), 100uW to 0.5W {TNC}
ot Sensitivity, manually tuned: --100 dBm (TNC} dependent on receiver bangwidih in CFF AIR test mode
o .
o Test equipment
-
Description Minimum specification Exampie
RF Synthesizer 100 kHz to 1.0 GHz, MI 2041
“” RF Power Meter +0.1 dB from 10 MHz to 1 GHz. MI 6960/A/B +
. ' 6912 sensor
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E Fig. 5-23 Radio frequency meter

"

=) (1) Connect the equipment as shown in Fig. 5-23, connecting the incoming signal to the TNC
L input socket of the UUT. Lock the RF Synthesizer external standard input to the external
'y standard output of the UUT.

RN (2) Setthe UUT to [Tx TEST], {RF SELECT] TNC input socket. Press [HELP SET-UP,

; ‘ [SET-UP], [TEST OPTIONS], [misc], and toggle [res’n & rate] until 1 Hz is displayed,
e then press [HELP SET-UP] twice to get back to the Tx TEST display.

24

™, (3) Refer to Table 3-52 on page 5-59.

;,
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(3)
(6)
(7}
(8
&

(10}

(A1)
(12)
(13)

On the UUT, enter [Tx} 100 [kHz] and then select [off-air test], toggle [TF BW] to select
the 300 Hz IF filter. Set the RF Synthesizer to provide a signal of 100 kHz at an RF level of
~100 dBm.

Check that the offset indicated on the UUT is O Hz +2 Hz.
Repeat steps (4) and (5) for frequencies of 500 MHz and 1.0 GHz.
On the UUT, press [normal Tx test], and select [Tx fune ON].
Refer to Table 5-33 on page 5-59.

Set the RF Synthesizer to provide a signal of 999.9 MHz at a level of 10 dBm. (Check and
set this level on the RF Power Meter.) Check that the UUT auto-tunes to the incoming
frequency and the Frequency Counter indicates the frequency 22 Hz. Repeat at 500 MHz
and 10 MHz. :

Disconnect the external reference from the UUT and connect an external reference with an
accuracy of 1 part in 10°, or better, to the RF Synthesizer.

Refer to Table 5-34 on page 5-59.
Set the RF Synthesizer to provide a frequency of 1000 MHz at a level of { dBm.

Check that the UUT indicates a frequency betweer 999.999750 MHz and

1000.000250 MHz. The test limits in this step are for guidance and assume that the internal
frequency standard has been recently adjusted. Ageing and stability have to be considered
when establishing the real test limits.

RF spectrum analyzer

Specificat

Frequency range:

Resolution bandwidih:

On-screen dynamic range:

Accuracy:

ion
100 kHz to 1.0 GHz, usable to 30 kHz.

300 Hz to 30 kKHz ina 1, 3, 10 sequence, DLVs 110 kiHz, 280 kHz and
3 Mz

80 .

Typically 2.5 dB

Test equipment

Description Minimum specification Example
RF Synthesizer 100 kHz 10 1 GHz. Mi 2041
Level accuracy +0.85 dB.
RF Power Meter 0.1 dB from 10 MHz to 1 GHz. Mi 6960/A/B
+ 8912 sensor
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Fig. 5-24 RF spectrum analyzer checks
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The majority of the tests for the spectrum analyzer are designed to test for correct functionality of
the spectrum analyzer hardware and are non-warranted. Also, as the spectrum analyzer and
narrow-band power meter essentially share the same hardware, some functions such as resolution
bandwidih (IF filters) and frequency range are checked under the narrow-band power meter tests.
(1) Setthe UUT to [Tx TEST], [spec ana], fexpand ONJ, {Tx], [FREQ] 500 [MHz],
[res BW down] to select a resolution bandwidth of 300 Hz. From power-on, the span/div
should be 5 kHz, REF LEVEL 10 dBm, 10 dB/div. If this is not the case, then these settings
should be selected.

{2) Referto Table 5-55 on page 5-60.

{3} 'With nothing connected to the UUT, check that the noise floor has disappeared below the
bottom of the screen (80 dB dynamic range).

(4) Connect the equipment as shown in Fig. 5-24, connecting the incoming signal to the N-type
input socket of the UUT. Set the UUT to N-type input if this is not already selected.

(5} Onthe UUT, toggle fres BW up] to select a resolution bandwidth of 100 kHz and then set
2 MHz span/div.

(6y Set the RF Synthesizer to provide a signal of 500 MHz at a level of 0 dBm.

(7y  Onthe UUT, toggle [markers on OFF ] 1o switch the markers ON. Press [peak find].

- Adjust the RF Synthesizer level until M1 digital readout indicates 0.0 dB. The signal trace
should now sit 1 division down from the top of the screen. Check that the level set on the
RF Synthesizer is 0 dBm 12.5 dB {functional test only). This synthesizer level should be
noted as the REF READING,

{8) Reduce the RF Synthesizer REF READING by 10 dB. The trace should drop approximately
one graticule division. Check that the M1 digital readout on the UUT is —10 dB +1.5 dB
(functional test only).

(%) Reduce the RF Synthesizer level by a further 10 4B, The trace should again drop
approximately one graticule division. Check that the M1 digital readout on the UUT is
20 dB *1.5 dB (functional test only).

{10} Reduce the RF Synthesizer level by a further 10 dB. The trace should again drop
approximately one graticule division. Check that the M1 digital readout on the UUT is
~3( dB +1.5 dB (functional test only).

{11) Reduce the RF Synthesizer Jevel by a further 10 dB. The trace should again drop
approximately one graticule division. Check that the M1 digital readout on the UUT is
~40 dB £1.5 dB (functional test only). Steps (8) to {11) confirm that there are no
fundamental problems with linearity,

-(12) Increase the RF Synthesizer level by 40 dB (back to REF READING) 1o return the trace to

the graticule line 1 division down from the top line. Increase the UUT REF LEVEL in
10 dB steps up to 50 dBm, at each step checking that the signal drops 10 dBm on the
display and that the M1 digital readout reads 0 dBm *1.5 dB.

(13) Increase the RF Synthesizer level by 10 dB and set the UUT span/div to 10 kHz and the
resolation bandwidth to 3 kilz. The signal trace should appear approximately 4 divisions
down from the top of the display.

(14) Increase the UUT REF LEVEL in 10 dB steps up to 70 dBm, at each step checking that the
signal drops approximately 10 dBm on the display.

{15) Return the UUT REF LEVEL to +10 dBm and decrease the RF Synthesizer level by 40 dB
so that the trace appears 4 divisions down from the top of the display.

(16} Decrease the UUT REF LEVEL in 10 dB steps to —30 dBm, at each step checking that the
signal steps up the display by approximately 1 division. Steps (12) to (16} confirm that the
input attenuator is switching in and out correctly.

(17) Remove the RF Synthesizer signal from the UUT, then select the TNC RF input socket,

Press [Tx], [FREQ] 101 [MHz}, {[Rx TEST], [RF gen OFF}, [Tx TEST], span/div 500 Hz
and REF LEVEL to —~50 dBm.

46882-1589J
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(18) Press [maxhold ON] and wait for approximately 10 seconds, then press [peak find]. Check
that M1 digital readout gives a noise floor reading of better than ~108 dBm (functional test
only).

Narrow-band power meter
Specification
Frequency range: 100 kHz to 1.0 GHz
Resolution bandwidth: 300 Hz o 30 kMz in a 1, 3, 10 sequence, plus 110 kHz, 280 kHz and
3MHz
Accuracy: Typicaily £2.5 ¢B

Test equipment

VLT TR Tl LTI ek et ol i e A W

Description Minimum specification Exampie
RF Synthesizer 100 kHz to 1 GHz. Mi 2041
Level accuragy £0.85 dB.
RF Power Meter +0.1 dB from 10 MHz to 1 GHz. Mi 6960/A/8 +
6912 + 6920
sensor

RF Synthesizer
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Fig. 5-25 Narrow-band power meter checks

Note: The narrow-band power meter functions can be optimised by running the spectrum
analyzer user calibration (page 5-3). If problems are experienced when carrying out the following
checks, try ranning this user calibration and repeat the checks.

(1) Connect the equipment as shown in Fig. 5-25, connecting the incoming signal to the TNC
input socket of the UUT. (Lock the instrument frequency references standards together for
the following checks.)

(2} Refer to Table 5-56 on page 5-60.

(3)  Set the UUT to [Tx TEST), [Tx], [FREQ] 100 {kHz], (IF BW] to select 10 kHz,
[power BW] to select INBAND in inverse video on the display. Setthe UUT to TNC input.
Select [spec ana) and set the REF LEVEL to 10 dBm, then return to bar charts by pressing
{barcharts].

{4) Set the RF Synthesizer to provide a signal of 100 kHz at a level of ~20 dBm {(confirm this
level using the RF Power Meter and the 6912 sensor).

@ﬂpmﬁﬁﬂﬂﬁﬂﬁmﬂnﬂqﬂﬂ@@ﬂﬂﬂﬂﬂﬂﬁﬂﬁﬂﬁﬂﬁﬁﬁﬁﬂ@ﬁﬂﬂﬁmﬂﬂ

(3) Check that the UUT narrow-band power meter reads within typically 2.5 dB of the level
applied (functional test only).

r}! ,mv*-: ﬂ mr-«} mff&.“"’} {""1
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Repeat steps (4} and (5) for the following frequencies: 125 MHz, 225 Mz, 525 MHz,
725 MHz, 925 MHz and 1000 MHz. (Remember to manually tune the UUT to each
frequency.)

Manually tune the UUT to 101 MHz and also change the RF Synthesizer signal to
101 MHz,

On the UUT, step through the IF filters by pressing /IF BW], checking that the variation in
level displayed is less than 1 dB (functional test only).

RF broad-band power meter

Specification

Frequency range: 100 kHz 10 1.0 GHz

Accuracy 100 kHz to 500 MHz: #7.5% (0.3 dB), 0.1W 1o 850W (TYPE N)

£10% (0.4 dB), 20mW to 150W (TYPE N)
£12% (0.5 dB), 200uW to SOMW (TNC)

Accuracy 500 MHz to 1 GHz: +12% (0.5 dB), 20mW to 150W [TYPE N)

+15% (0.6 dB), 200uW to BOmW {TNC})

Resclution: Better than 1%

Test equipment

Description Minimum specification Example
Calibrated RF Accuracy better than 3.5% up to 500 MHz. See below.
Power Source Better than 5% up to 1 GHz.

consisting of:-

RF Synthesizer

Power Splitter
AF Amplifier

Attenuator Pads
HF Power Metar

11 MHz to 1 GHz frequency range.
RF level 13 dBm.

6dB 80 Q, 11 MHz to 1 GHz.
3W, 40 dB gain, 11 MHz to 1000 MHz.

Values dependent upon amplifier used.
+0.1 dB from 11 MHz to 1 GHa.

Mi 2041

Weinschel 1870A

Ml 2177 or

ARBW1000 MHz

Mi 6960/A/B

+ 6812 sensor

8y

@)

3
{4

(5)

(6)

(7)

Set the UUT to [Tx TEST]. From power-up, the instrument should already be set to N-type
input with auto tune mode ON and the broad-band power meter selected.

Connect the equipment as shown in Fig, 5-26, connecting to the N-type input socket on the
UUT.

Refer to Table 5-57 on page 5-60.

Set the calibrated power source to provide a signal at 11 MHz and 20 mW (+13 dBm) to the
UUT input. Note the level on the UUT broad-band power meter and check that it is within
the stated specification. Repeat at 200 Mz and then in 200 MHz steps up to and including
1000 MHz.

Set the calibrated power source to provide a signal at 11 MHz and 100 mW (+20 dBm) to
the UUT input. Note the level on the UUT broad-band power meter and check that it is
within the stated specification. Repeat at 100 MHz and then in 200 MHz steps up to and
including 900 MHz.

Disconnect the calibrated power source from the N-type input and connect to the TNC
input. Press [RF SELECT] to select the TNC input.

Refer to Table 5-58 on page 5-61.

[ AR
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Set the calibrated power source to provide a signal at 11 MHz and 1 mW to the UUT input.
Note the level on the UUT broad-band power meter and check that it is within the stated
specification. Repeat at 200 MHz and then in 200 MHz steps up to and including

1000 MHz.

Set the calibrated power source to provide a signal at 500 MHz and 0.2 mW (-7 dBm) to the
UUT input. Note the level on the UUT broad-band power meter and check that it is within
the stated specification. Repeat with the calibrated power source set to the following levels:
1 mW (0 dBm), 3.2 mW {5 dBm), 16 mW (12 dBm), 50 mW (17 dBm).

Notes:

(1)

@)

3)

The RF Power Meter/sensor, splitter, and two pads associated with these items, form the
calibrated part of the source.

The attenuator pad values are dependent upon the gain of the amplifier used. They should
be chosen so that when the RF Synthesizer is set to its maximum output level, the power
arriving at the sensor is below +25 dBm, i.e. not enough to damage the sensor.

If a catibrated power source is not available, then the UUT power measurement can be
verified by using an RF Synthesizer and checking its output level using an external RF
Power Meter (at levels suitable to it) before applying the signal to the UUT. L should be
noted that no guarantees can be given of the mismatch uncertainties that could be
introduced if this method is used.
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Fig. 3-26 RF broad-band power meter checks
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Options if fitted
Options 10, 11, 12, 13, 14, and 21

Option 10 - NMT
Option 11 - AMPS
Option 12 - TACS
Option 13 - MPT1327
Option 14 - PMR TEST
Option 21 - GSM

The System options make use of the circuitry already tested under the standard instrument tests.
Additional testing for these options can be carried out by ensuring that it is possible to callup a
fitted option, and then carry out a functional test with a respective mobile for the given option.
For details of the connection of a mobile {0 the UUT, refer to the relevant Operating Manual
Supplement for the option concerned.

Option 9 - SSB

Specification
Frequency range: 100 kHz o 1 GHz.
Demod distortion: As AM demodulation distortion
Sideband selection: USH, LSB, CW

Test equipment

Description Minimum specification Example
RF Synthesizer 100 kHz to 1.0 GHz. Ml 2041
RF Power Meter - +0.1 dB from 10 MHz to 1 GHz. MI B960/A/B
6812 sensor

uuT

’f% ggmga@gg? RF Synthesizer
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)

(@)

(3
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C2543

Fig. 5-27 RF S8B (Option 9) checks

Connect the equipment as shown in Fig. 5-27, connecting the incoming signal to the N-type
input socket of the UUT. Lock the instruments” frequency references together.

Set the UUT to [RF TEST], [SSB], [Tx tune ON]. On power up, the instrument should
have defaulted to the following settings; if this is not the case, then set them:- gen 1 ON,
gen 2 OFF, AF1 FREQ 1 kHz, AF1 LEVEL 100.0 mV.

Set the RF Synthesizer to provide 100.000000 MHz at a level of 10 dBm.

Check that the UUT auto-tunes to 101.001 MHz 10 Hz and that the MOD FREQ displayed
is 1 kHz %10 Hz and the 1.SB power rcading is 10 mW +0.5 mW.

46882-159J
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{(3) Onthe UUT, press [spec ana], and set the REF LEVEL to +10 dB. A signal should appear
at about +10 dBm.

(6) Onthe UUT, press [shand ana], [expand ON], [markers ON], [peak find]. Check that
marker M1 indicates -4 dB +2 dB.

5-38 46882-158J
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Acceptance test results tables

For 2965, serial number

RF output tests

Carrier frequency accuracy

Table 5-1 Carrler frequency accuracy

Frequency Area of UUT 2440 | Lowerlimit | Upper limit Result
checked range

100.000 kHz Mixed range A 99.999 100.001
£99.999999 MHz | Oscillator 3 top B 999.999998 | 1000.000000
915.000001 MHz | Oscillator 3 bottom B 915.00000C | 915.000002
914.999999 MHz | Oscillator 2 top B 914.999998 | 915.000000
725.000001 MHz | Oscillator 2 bottom B 725.000000 | 725.000002
724.999999 MHz | Oscillator 1 top B 724999998 | 725.000000
560,000001 MHz | Oscillator 1 bottom c 560.000000 | 580.000002
188.888888 MHz | ) c 188.888887 | 188.588889
177777777 MHz C 177777776 | 177.777778
166.666666 MHz C 166.666665 | 166.666667
155.655555 MHz \ Fractional-N C 155555554 | 155.5555656
144444444 MHz C 144.444443 | 144.444445
133.333333 MHz C 133.333332 | 133.333334 .
122,222222 MHz C 122.222221 | 122.222223
111111111 MHz | - C. 111111110 | 111111112 —
388.765432 MHz | Divide by 2 c 398.765431 | 398.765433
198.765432 MHz | Divide by 4 Cc 198.765431 | 198.765433
100.765432 MHz | Divide by 8 c 100.765431 1 100.765433
55.765432 MHz Divide by 16 C 55.765431 55.765433

46882-159J
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RF output level

Table 5-2 oy
RF generator level (-7 dBm) versus frequency (MHz) e '-‘
Frequency (MHz) Lower limit (dBm) Upper limit {dBm)}) Resuit é:
0.1 -8.0 ~8.0 . C“ o
55.0 -8.0 ~6.0 “
100.0 -8.0 -6.0 .l
198.0 -80 -6.0 o E 1
398.0 -8.0 6.0 ol
560.1 -8.0 6.0 o c ;
724.9 -85 -5.5 oo
725.1 -85 ~55 e Q:
914.9 -85 -5.5 Ty ;
915.1 -85 -5.5 o C
1000.0 -85 55 R 4
<
Table 5-3 <
RF generator ALC linearity @ 2.5 MHz é &
Level (dBmy) Lower limit Upper limit Resuit - :
-7 -8.0 -6.0 E§
-8 -9.0 7.0 _ il
-9 -100 8.0 ]
-10 ~11.0 ~8.0 . oo
~11 -12.0 -10.0 e c
—12 ~13.0 -11.0 oo
-13 -14.0 -12.0 o o
-14 -15.0 ~13.0 ¢ -
-15 -16.0 -14.0 o
16 ~17.0 —15.0 _
17 ~18.0 ~16.0 R -
-18 -19.0 -17.0 . CE; _
19 ~20.0 -18.0 -
-20 : -21.0 -18.0 i e
~21 ~22.0 ~20.0 ? L
~22 -23.0 -21.0 o
o
-23 —24.0 -22.0 -
¢
'
¢
_ ¢
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Table 5-4
RF generator ALC linearity @ 500 MHz
l.evel {dBm) Lower limit 'Upper timit Result
=7 -8.0 ~8.0
-8 -9.0 -7.0
-8 -10.0 -8.0
-10 -11.0 -8.0
-11 -12.0 -10.0 R
-12 -13.0 -11.0 R
13 -14.0 -12.0 e
-14 -15.0 -13.0
-15 -16.0 ~14.0
-16 -17.0 -15.0
~17 -18.0 -16.0 —
-18 -19.0 ~17.0
-19 ~20.0 -18.0
-20 ~21.0 -18.0
~21 22,0 ~20.0
22 ~23.0 -21.0
-23 ~24.0 -22.0
Table 5-5
RF generator ALC linearity @ 1000 MHz
Level (dBm) Lower limit Upper limit Result
-7 -8.5 -5.5 I
-8 -9.5 -6.5
-8 -10.5 -7.5
-10 115 -85
—11 -12.5 -9.5 o
-12 -13.5 ~105
~13 ~14.5 -115
~14 -15.5 -12.5
~15 -16.5 -13.5
-16 -17.5 ~-14.5
-17 -18.5 ~15.5
-18 -18.5 -16.5
-19 ~20.5 -17.5
20 -21.5 ~18.5
—21 -22.5 ~19.5
—22 -23.5 -20.5
-23 -24.5 -21.5

46882-1594
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Tahle 5-6
Two-port duplex @ —7 dBm
Frequency Lower Himit Upper pirmif Resuit .
100 kHz ~8.0 ~6.0 -
500 MHz ~8.0 6.0 - o
1000 MHz -85 ~5.5 -
Table 5-7 One-port duplex @ —40 dBm L
Fregquency Lower limit Upper limit Result
(MHz) (dBm) (dBm) e
1000 -41.5 ~38.5 S
500 ~41.0 -39.0 R o
£
10 ~41.0 ~39.0 S .
Spectral purity o
Table 5-8 Carrier harmonic test points @ +7 dBm L
(o
Frequency Second Result Third Resuit Upper limit L
(MHz) harmonic harmonic {dBm) -
0.1 0.2 MHz 0.3 MHZz P -23 e
1.0 2.0 MHz 3,0 MHZ — -23 .
35.0 70.0 MHz 105.0 MHz I -23 <
561.0 1422GHz | 1.683 GHZ N -23 o
724.0 1.448 GHz 2,172 GHz e -23 -
726.0 1.452 GHz ) 2,178 GHz — —23 E" ;
914.0 1.828 GHz - 2.742 GHz —_— -23 T
915.0 1.830 GHz 0745 GHz —_— -23 z: ;
998.0 1.998 GHz ) 2,097 GHz - -23 o
398.0 798 MHz o 1,197 GHz R -23 : i
199.0 398 MHz 507 MHz — —23 .
56.0 112 MHz -~ o 168 MHzZ — ~23 L
Table 5-9 Spurious signals (carrier @ +7 dBm) c
Carrier frequency Spurious result Upper limit .
(MHz) (dBm) o
I
0.1 ~38 -
20 ~38 o
35.9 -38 A
36.1 -43 ; ;
-43
220 o
500 —43 .
—43 I
1000 c
46882-159J C




S

L) Lot

|
et

U

[ 2

0 I

L

LTt L LT T Rl I WS R

Table 5-10 RF carrier leakage (carrier @ 501.8873 MHz)

Carrier frequency Leakage detected Upper limit
501,9873 MHz 0.5 uV PD
Table 5-11 Residual FM test points
UUT RF generator LO frequency Result Limits
frequency (MHz) (MHz) (Hz)
1000 55.63889 — <12
925 54.50000 <12
890 5571875 <12
730 52.25000 <12
709 54.65385 <12
580 53.77273 <12
502 55.94444 <6
240 48.30000 <6
120 <6

Amplitude modulation (RF generator)

TThis frequency can be measured with the Mi 2305 in normal mode of operation, e.g. press
AUTO TUNE to switch off the external LO mode.

Table 5-12 RF generator AM versus carrier frequency (50% depth @ 1 kHz rate)

Carrier frequency Lower {imit (%) Upper limit (%} Result (%)
(MHz)

0.52 47.9 52.1
10 479 52.1
35 47.9 52.1
38 47.9 52.1
100 475 52.1
15Q 479 821
200 47.9 52.1

250 47.9 52.1 S

300 47.9 52.1 R
350 47.9 52.1
400 47.9 52.1

46882-159J
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Table 5-13

RF generator AM versus carrier level (100 MHz, 70% depth @ 1 kHz rate)

Carrier level (dBm)

Lower limit (%)

Upper limit (%)

Result (36}

=10
-1
-12
-13

67.1
67.1
67.1
67.1
67.1
671
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1

72.9
72.9
72.9
72.9
72.9
72.9
72.9
72.9
72.9
72.9
72.8
72.8
72.9
72.9
729
72.9
72.9

NELI A e A I A

(Ve

Table 5-14 RF generator AM linearity (100 MHz, 0 dBm @ 1 kHz rate)

- % SRR S P

Al depth set (%)

Lower Himit (%)

Upper limit (%)

Result (%)

5
10
20
30
40
50
80
70
80

85

4.7

9.5
19.1
28.8
38.3
47.9
57.5
67.1
78.7

815

5.3
10.5
20.9
312
417
52.1
625
72.9
83.3

88.5

%,

46882-159J
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Table 5-15 RF generator AM versus mod frequency (100 MHz, 85% depth)

AM frequency (kHz)

L.ower limit (%)

Upper limit (%}

Result (%)

0.065
0.140
0.500
2
5

10

15

20

79.8
79.8
70.8
79.8
79.8
78.8
78.1
781

80.2
80.2
80.2
0.2
90.2
90.2
91.9
81.9

Table 5-16 RF generator AM versus distortion (100 MHz, 30% depth}

Distortion upper Hmit (%)

Resuit

1%

Frequency modulation (RF generator)

Table 5-17 RF generator FM versus carrier frequency (@ 10 kHz devn. 1 kHz rate)

Carrier frequency Lower limit Upper imit Result
{MHz) (iHz) {kHz)
0.5 9.69 10.31 e
39 9.69 10.31
49 §.69 10.31 e
65 9.69 10.31
81 9.69 10.31
100 9.69 10.31 -
150 9.69 10.31
200 9.69 10.31 I
250 9.69 10.31 I
32 8.69 10.31 B
400 8.69 10.31 R
480 9.69 10.31 e
577 9.69 10.31 .
718 2.69 10.31 —_—
911 9.6 10.31
1000 5.69 10.31

o

46882-159J
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Table 5-18 RF generator FM linearity checks
{ @ 800 MHz carrier frequency 1 kHz rate )

Deviation Lower limit Upper limit Resuit
frequency (kHx2) {kHz) {kHz)

500 484.5 515.5

81.80 79.30 84.30

57.84 56.05 58.63

40.80 39.62 42.18

28.92 28.03 29.81

20.45 19.82 21.08

14.46 14.00 14.91

10.25 9.922 10.58 i

7.23 6.99 7.47 I

327.50 317.48 337.58
328.12 318.08 338.16
328.02 318.95 339.09 -
330.83 320.34 340.96
334.45 324.22 344.68 e
341.68 331.23 362.13 e
356.14 345.26 367.02 -
385.10 373.35 386.65 e
442.91 429.12 456.70 I
462.75 448.37 47713

Table 5-19 RF generator FM distortion.

Modulation frequency Distortion upper limit Result
{kHz) (%)
1 0.5

AT T TR (T
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AF output tests

Audio generator ocutput level

Table 5-20 Audio generator output level test points

AF generator Level set Lower limit Upper limit Result
frequency (Hz) {mV) {mV) {mV)
1000 5000 4849 5151
250 5000 4849 5151 e
5000 5000 4849 5151
10 5000 4749 5251
150 5000 4749 5251 e
10000 5000 4749 5251 R
15000 5000 4749 5251
20000 5000 4749 5251
50000 5000 4499 5501
75000 5000 4489 5501
1000 20 19.3 20.7
1000 500 484.9 515.1 —_—
1000 1000 969 1031
1000 1512 1465.64 1558.36 —
1000 2024 1962.28 2085.72 .
1000 3048 2055.56 3140.44
1000 5000 4849 5151
Audio generator signal purity
Table 5-21 Audio generator distortion
AF generator AF generator level Distortion upper Resuit
frequency {Hz) {mVv) limit (%)
1000 5000 0.5
1000 50 0.5
20 5000 1.0
20000 5000 1.0

46882-158J
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Table 5-22 Audio generator residual hoise

AF generator frequency Hesidual noise upper limit Result
(Hz) (V)
1 50
1000 50
20000 50

Table 5-23 Audio generator DC offset

TR e CT bt 0V oreent 0% et oY erteedt o oof

AF generator frequency BC offset upper limit Result
(Hz) {(mV)
1 10
1000 _ 10 ——
20000 10

ey

Audio generator frequency _ t:

Table 5-24 Audio generator frequency :

AF GEN 1setting .| ' Lower limit Upper limit Result : {E

-

15 Hz 14.8 Hz 15.2 Hz -

70 Hz 69.8 Hz 70.2 Hz F

100 Hz 99.8 Hz 100.2 Hz {_ﬁ

500 Hz , 499.8 Hz 800.2 Hz —
1.0000 kHz 959.8 Hz 1000.2 Hz SN
11111 kHz 1.1109 kHz 1.1113 kHz e

2.2222 kHz 2.2220 kHz 2.2224 kiiz ] -

3.3333 kHz 3.3331 kHz 3.3335 kHz M o

4.4444 KHz 4.4442 KHz 4.4445 kHz -

5.5550 kHz 5.554 kHz 5.656 kHz L
6.6660 kHz 6.665 kHz 6.667 kHz Lr
7.7770 kHz 7.776 kHz 7.778 kHz o
8.8880 kHz 8.887 kiHz 8.889 kHz o

9.9990 kHz 9.998 kHz 10.001 kHz L

20 kHz 19.999 kHz 20.001 kHz &

o’

<

.

[

n.,

i
¥

B oyme Ty
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AF input tests

Audio filters

Table 5-25 Audio filters

Filter & frequency Flatness Lower limit Upper limit Resuit
(dB) v} v) v)
300 Hz LP
100 Mz +0.1 0.9885 1.0116
50 Hz +G.1 0.9885 1.01186 R
150 Hz +0.1 0.9885 1.0116
200 Hz 0.2 0.9772 1.0233
0.3-3.4 kHz BP
450 Hz 0.4 0.9550 1.0471
2.1 kHz +0.4 0.9550 1.0471
20 kHz LP
50 Hz 0.3 0.9660 1.0351
12 kHz +0.3 0.9660 1.0351
Table 5-26 Audio CCITT filter
Frequency Expected Lower limit Upper limit Result
{Hz) response (dB) o) () (v}
200 ~21 0.0708 0.1122 )
600 -2 G.7079 0.8913
800 0 {Ref) Ref Ref Ref
1000 +1 1.0000 1.2589
1500 -1.3 0.7674 1.0351
3500 -85 0.2985 0.4732
4000 -15 0.1259 0.2512 -
Table 5-27 Audio CMESS filter
Frequency Expected Lower limit Upper limit Result
(Hz) response (dB) V) v} )
200 -25.1 0.0447 0.0708
400 ~-11.2 0.2388 0.3020
700 -2.80 0.6531 0.8222
1000 0 (Ref) Ref Ref Ref
1500 -1.2 0.7943 1.000
3500 =71 0.3311 0.5248
4500 -22.3 0.0596 0.1189

46882-159J
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Audio counter

Table 5-28 Audio counter

LF Generator Lower limit Upper limit Result
setting
11 Mz 10.8 Hz 1.2 Hz
70 Mz 69.8 Mz 70.2 Hz
100 Hz 99.8 Hz 100.2 Hz
500 Hz 4998 Hz 500.2 Hz
1.0000 kHz 999.8 Hz 1000.2 Hz
11111 kHz 1.1109 kMz 1.1113 kHz
2.2222 kHz 2.2220 kMz 2.2224 kHz
3.3333 kHz 3.3331 kHz 3.3335 kHz e
4 4444 kHz 4.4442 kHz 4.4446 kHz .
5.85550 kHz 5,553 kHz 5.557 kHz
6.6660 kHz 5.8664 kHz €.668 kHz
7. 7770 kHz 7.775 kHz 7.779 kHz
8.8880 kHz 8.886 kHz 8.89 kHz
9.9990 kHz 9.997 kHz 10.001 kHz
20 kHz 19.998 kHz 20.002 kHz
60 kHz 59.889 kHz 80.011 kHz
100 kHz 99.889 kHz 100.011 kHz R
500 kHz 4899.889 kHz 500.011 kHz R
" Table 5-29 Audio counter sensitivity
LF LF UUT filter Lower Upper Result
Generator Generator selection limit limit
frequency level
1 kHz 2.5 my 0.3-34KkHz 999.8 Hz 1000.2 Hz
5-50 45882-158J
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Audio voltmeter

Table 5-30 Audio voltmeter

Frequency DVM reading uuT UUT lower UUT upper Result
{mV) coupling imit (mW) T | Emit(m\) T
1 kHz 7 AC 578 8.24
1 kHz 21 AC 19.48 22.52
1kHz 50 AC 47.9 52.1
1 kHz 150 AC 145.7 154.3
1kHz 500 AC 488 512
1 kHz 1000 AC 978 1024
1 kHz 2000 AC 1956 2044 I
1 kHz 2800 AC 2740 2860 e
1 kHz 3500 AC 3419 3581
150 Hz 1000 AC 978 1024
5 kHz 1000 AC 978 1024
20 kHz 1000 AC 978 1024
100 Hz 1000 AC 958 1044
50 kHz 1000 AC 953 1044
100 kHz 1000 AC 958 1044
100 Hz 1000 BC 8978 1024 .
20 kHz 1000 oe 978 1024

T The upper and lower limits in the above table are calculated on the assumption that it was
possible to set the exact level. If it is not possible to achieve this, then the limits will need to be
calculated for the DVM reading obtained.

46882-159J
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Audio oscilloscope

Table §-31 Oscilloscope accuracy

LF Generator UuUY Trace height Trace height Resuit
(level pk—pk) lower limit upper Hmit {divisions)
(divisions) {divisions)
10 mVv 2 mV/div 4.6 5.4
25 mv 5 mV/div 4.6 5.4
50 mV 10 mV/div 4.8 5.4
100 mV 20 mv/div 4.6 54 ;
250 mv 50 mV/div 4.6 5.4
500 mv 100 mV/div 4.6 5.4
1V 200 mV/div 4.6 54 e
25V 500 mV/div 4.6 5.4
5V 1 Vidiv 4.6 5.4 e
0V 2 Vidiv 4.6 54 R
10V 5 V/div 1.6 2.4
1oV 10 Vidiv 0.6 1.4
Table 5-32 Oscliloscope bandwidth
LF Generator uuT Trace height Trace height Result
(frequency} (timebase} lower limit upper limit {divisions)
(divisions) (divisions)
10 Hz 50 ms/div 4.6 5.4
250 Hz 1 ms/div 4.6 5.4
10 kHz 50 us/div 4.6 5.4 R
100 kiHz 10 us/div 4.6 5.4
500 kHz 5 us/div 25{-3dB) " 54 i,
K-52 46882-153J
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Audio FFT analyzer

Table 5-33 FFT analyzer ranges

DV reading LUuT Audio Analyzer | Audio Analyzer Resuit
{leve!l RMS) (REF LEVEL) jower limit T upper timit T
35V 20V 3381V 3623V ——
3V 0oV 2.898V 3106V e
3v 5V 2.808V 3106V
2v 5V 1.832V 2071V
1V 2V 0.966 V 1.035V
500 mvV 1V 483 mV 518 mVv ——
200 mV 500 mV 193.2 mV 207 mvV ——
100 mv 200 mv 96.6 mVY 103.5 mV
50 mV 160 mv 48.3 mV 51.76 mV
20 mvV 50 mv 19.3 mV 20.70 mV
15 mV 20 mvV 14.49 mV 1553 mV R
Tabie 5-34 FFT analyzer frequency response
LF uuT DVM Audio Audio Result
Generator (span/div) reading Analyzer Analyzer
(frequency) (level RMS) | lower limit T | upperlimit T
100 Hz 10 Hz 1V 0.966 V 1.035V .
15 kHz 5 kHz/div 1A% 0.966 V 1.035V .

AF distortion and SINAD meter

Table 5-35 Distortion and SINAD meter

T The upper and lower limits in Tables 5-33 and 5-34 are calculated on the assumption that it was
possible to set the exact level. I itis not possible to achieve this, then the limits wili need io be
caleulated for the DVM reading obtained.

Distortion/SINAD Lower fimit Upper limit Result
set
25% 23.6% 26.3%
12 dB 11.4 dB 12 .6dB

46882-1504
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ACCEPTANCE TESTING

Multimeter

Tabie 5-36 Multimeter AC level
LF Generator Level set Lower limit Upper limit Resuit
frequency (kHz) (mV) (mv) 1 {mvi 1 (V)
1 10 8.6 114
1 20 18.3 217 U
1 50 47.4 52.6
1 100 95.9 104.1
1 150 144.4 155.6
1 200 192.9 207.1 e
1 500 483.9 516.1
1 750 726.4 773.6
1 1000 968 1032
1 2000 1938 2062
1 3500 3393 3607
Table 5-37 Multimeter frequency response
LF Generator Level set Lower limit Upper limit Resuit
frequency (Hz) {mVY) {(mv) T (mv)f {mV)
80 1000 968 1032 R
150 1000 968 1032
250 1000 968 1032
500 1000 968 1032 I
750 1000 9€8 1032

TThe upper and lower limits in Tables 5-36 and 5-37 are caiculated on the assumption that it was
possible to set the exact level. If it is not possible to achieve this, then the limits will need to be
calculated for the DVM reading obtainad,

46882-1504
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Table 5-38 Multimeter DC

DC level set (mV)

Lower limit (mV)

Upper limit {mV) 1

Result (mV)

250
250
1000

-1000
2000
2000
2800
~2800
4000
-4000
10000
10000
28000
-28000
32000
-32000
60000
-50000

2414

~241.4
968
868
1938
-1938
2714
~2714
3878
~3878
9689
~0689
27171
27171
31029
-31029
58189
-58189

258.6
-258.6
1032

=1032
2062
-2062
2886
2886
4122
~4122
10311
~-10311
28851
~28851
32971
-32971
61811
~61811

T The upper and lower limits in Table 5-38 are calculated on the assumption that it was possible to
set the exact level, If # is not possible to achieve this, then the limits will nead to be calculated for
the DVM reading obtained.

Table 5-39 Resistance meter

Resistance set (Q)

Lower limit (Q}

Upper limit ()

Result ()

10

50

g0

110
500
900
1100
2000
9000
11000
50000
90000
110000
500000

8.49
46.49
84.48

1034

473.9

853.9
1043
1898
8548
10439
47489
85489
104399
474899

11.51
48.26
9551

116.6

526.1

946.1
1157
2102
9452
11561
52511
94511
115601
525101
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Table 5-40 Ammeter

Current set Lower fimit § Upper limit Result
{DVM reading)
10 A (100 mV) 9.488 A 10.502 A
5A (B0 mV) 4748 A 5262 A
2 A (20 mV) 1.898 A 2102 A
1A 949.9 mA 1.082 A
750 mA 711.4 mA 788.6 mA
500 mA 473.9 mA 526.1 mA
100 mA 93.9 mA 106.1 mA o

T The upper and lower limits in Table B-40 are calculated on the assumption that it was possible to
set the exact ievel. H it is not possible 1o achieve this, then the limits will need to be calculated for
the DVM reading obtained.

b-56 ' 46882-159J
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RF input tests

Moduiation analyzer - FM and PM

Table 5-41 Modulation analyzer: FM measurement versus
carrier frequency (1 kHz rate)

Carrler Deviation Lewer limit Upper limit Result
frequency (MHz) (kHz) {kHz} t {(kHz) t
1 20 19.3 20.7
500 20 19.3 20.7
1000 20 19.3 20.7
Table 5-42 FM measurement versus modulation rate
Modulation rate Deviation Lower limit tUpper iimit Result
(kHz) (kHz) T (kHz) T
250 Hz 20 i8.2 21.8 —
5 kHz 20 18.2 21.8
100 Hz 20 18.2 21.8
12 kHz 20 18.2 21.8

Table 5-43 M measurement versus deviation level (1 kHz rate)

Deviation level

Lower limit (kHz) T

Upper limit (kHz) 1

Result

500 Hz
1 kHz
5 kHz
10 kHz
50 kHz
100 kHz

0.475
0.96
4.84
9.69
48.4
96.9

05251t
1.041T
5.161T
10.4
51.6
103.1

T The upper and lower limits in Tables 5-41, 5-42 and 5-43 are calculated on the assumption that
it was possible to set the exact level on the external Modulation Meter. [f it is not possible to
achieve this, then the limits wilt need to be caiculated for the readings obtained.

1T For the lower deviations, subtract the residual FM reading from the resuit,

Table 5-44 FM demodulation distortion {1 kHz rate)

Carrier frequency

Deviation

Upper limit

Distortion result

300 MHz

5 kMz

0.5%

46882-159J
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Table 5-45 Residual FM .
Carrier Upper limit Result r” ‘
frequency -
10 MHz 25 Hz o
500 Mkz 25 Hz r
1000 MHz 25 Hz o
£
Table 5-46 Phase modulation measurement ter
Carrier Phase Lower limit Upper limit Resuit L
frequency moduiation r
300 MHz 10 radians 9.49 radians 10.51 radians C
.
; . o
Table 5-47 Phase demodulation distortion {1 kHz)
Carrier Modulation Upper limit Distortion result
frequency
300 MHz 10 radians 0.5%

Modulation analyzer - AM

Table 5-48 Modulation analyzer: AM measurement versus
carrier frequency (1 kHz rate)

Carrier "~ Depth Lower T Upper T Result
frequency (MHz) {%4) limit {%} Hmit {%)
0.5 70 66.9 731 0 _—
500 70 66.9 731
1000 70 66.9 734
!
Table 5-49 AM measurement versus modulation raie
Modulation rate Depth Lower T Upper t Result
(%) limit {%) limit {%)
2580 Mz 70 64.4 756
5 kHz 70 64.4 756

T The upper and lower iimits in Tables 5-48 and 5-49 are calcutated on the assumption that it was
P

possible {0 set the exact level on the external Maodulation Meter. i it is not possible to achieve

this, then the fimits will need to be calculated for the readings obtained.

NEoNe2ACan2 a0 a0 0RO 2 0 ea A e s e
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Table 5-50 AM measurement versus Al depth (1 kHz raie)

Depth Lower T Upper ¥ Result
(%) limit (%) - limit (%)
5 3.85 6.15
20 18.4 218
40 37.8 422
60 57.2 62.8
85 76.4 88.6

T The upper and lower limiis in Table 5-50 are caiculated on the assumption that it was possible fo
set the exact level on the external Modulation Meter. if it is not possible to achieve this, then the
limits will need to be calculated for the readings obtained.

Table 5-51 AM demeduiation distortion (1 kHz rate)

Carrier frequency

Depth

Upper limit

Distortion result

100 MHz

30%

1%

Radio frequency meter

Table 5-52 Radio frequency meter (@ -100 dBm TNC input, manual tuned)

Carrier frequency Offset lower fimit Offset upper limit Result
(Hz) {Hz}
100 kHz -2 2
500 MHz -2 N
1000 MHz -2 2

Tabie 5-53 Radio frequency meter (@ 10 dBm TNC input, auto tunhed)

Carrier frequency Lower timit Upper limit Resuit
(MHz) {MHz) (MHz)
983.9 999.8889498 1000.000001
500 499.898998 500.000002
10 9.999008 10.000002
Table 5-54 Internal frequency standard
Carrier frequency Lower {imit Upper limit Result

1000 MHz

908.999750 MHz

100.000250 MHz

46882-1584
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RF spectrum analyzer

Table 5-55 Spectrum analyzer

Parameter Limit Result
Dynamic range 80 dB B )
Linearity Functional check )
Input attenuator Functional check (¥
Noise floor Functionai check )

Narrow-band power meter
Table 5-56 Narrow-band power meter

Parameter Limit Resuit

Accuracy Typically 2.5 dB

(functional check) e (D)
IF filters Functional check M
Input attenuator Funetional check +h
Noise floor Functiona! check )

RF broad-band power meter

Table 5-57 Broad-band power meter {N-type input socket)

Frequency Power Lower limit Upper limit Resuit
(MHz) applied (mW) (mW) {mW) {mW)
11 20 18.0 22.0
200 - 20 18.0 22.0
400 20 18.0 22.0
600 20 17.8 224 e
800 20 17.6 22.4
1000 20 17.8 224
1 100 92.5 107.5 i
100 100 925 107.5 R
300 100 925 107.5
500 100 92.5 107.5
700 100 88 112
500 100 88 112 B
5-60 46882-159J
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Table 5-58 Broad-band power meter (TNC input socket)
Frequency Power applied Lower limit Upper limit Result
(MHz) (mW) (mW) (mW) (mW)
11 1 0.88 112
200 1 0.88 1.2
400 1 0.88 1.12
600 1 0.85 1.15
800 1 0.85 1.15 e
100G 1 0.85 115 o
500 0.2 0.176 0.224
500 1 0.88 1.12
500 3.2 2.81 3.59
500 16 14.08 17.92
500 50 440 56.0
46882-159) 5-61
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duplex testing 3-49, 3-52, 3-58
meter, brief description 4-12
receiver testing 3-39
RF testing  3-63
SSB receiver testing  3-82
SSB transmitter testing  3-71
transmitter testing  3-20, 3-32
DTMF 3-106
DUPLEX TEST mode 3-8
Duplex testing 3-47
CTCSS 3-105
DCS 3-116
DTMF 3-111
sequential tones 3-100
E
Electrical hazards  vii
Electro-magnetic compatibility 1-16
Elektrische Schlige xii
Environmenta! performance data 1-17
External monitor port  2-4
F
Feuergefahr xiii
Filters
duplex testing  3-49, 3-52, 3-58
receiver testing  3-39
RF testing 3-65
SSB receiver testing  3-82
fransmitter testing  3-20, 3-32
Fire hazard viii
Frequency standard, performance data 1-16
Frequency, setting manually  3-65
Front panel 3-11
Fuli dupiex testing 3-47
FUNCTION keys 3-12
Fuses wvii
Fusibili xiv
Fasibles X, xvi
G
GPIB port 2-2
H

Help and settingup  3-122
Help on topics  3-125
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Incremental adjustment
frequency
duplex testing 3-52, 3-58
receiver testing 3-38
RF testing 3-64
S8B receiver testing  3-82
SSB transmitter testing  3-70
transmiiter testing 3-19
frequency and level, duplex testing 3-48
level
SSB transmitter testing  3-71
transmitter testing  3-20, 3-32
Inputs and outputs  3-129
Interfaces, performance data 1-16
Inverse video indications 3-18
K
Keys, soft and hard, conventions for indicating i

[

Language selection 3-131
Lithium viil, xi, xiii
Litio xv, xvii
M
Measurement results in inverse video 3-18
Memory cards 2-6
Miscellansous controls  3-14
MODE keys 3-11
Modes and displays 3-5
Modulation analyzer
brief description 4-9, 4-12
duplex testing 3-54, 3-57
performance data 1-12
RF testing 3-66, 3-69
transmitter testing  3-22, 3-29, 3-34, 3-37
Modulation generator
brief description 4-4
duplex testing 3-48, 3-57
receiver testing 3-38
RF testing 3-64
S8B receiver testing  3-82
Multimeter 3-94
brief description 4-12
introduction  3-15
performance data 1-10
testing with  3-94
N
Nivel peligroso de electricidad  xvi
0
Off-air transmitter testing
expanded 3-36
introduction  3-5
non-expanded 3-31
signalling codes 3-99
Operating the instrument  3-4

Oscilloscope
audio testing  3-91, 3-92, 3.94
brief description 4-11
duplex testing 3-54, 3-36, 3-39, 3-61
receiver testing  3-40, 3-42
RF testing  3-68
SSB receiver testing  3-84, 3-85
transmitter testing 3-22, 3-24, 3.34, 3-36
P
Para retirar las tapas xvii
Parallel port  2-3
Peak detectors, brief description 4-10
Peligro d’incendic xvii
Performance data 1-5
Pericoli da elettricith xiv
Pericolo d'incendic  xv
POCSAG 3-118
Power meter
brief description 4-6
performance data 1-11
Power requirements 1-16, 2-2

R

Rack mounting 2-6
Rear panel 3-15
Recalling settings and results 3-133
Receiver testing
CTCSS 3-104
DCS 3-116
DTMF 3-110
expanded 3-42
non-cxpanded 3-38
POCSAG 3-118
sequential tones  3-99
Receiver, brief description 4-7
Removal of covers  viii
Resistance measurement 3-93
Retrait des couvercles xi
RF frequency meter, performance data  1-10
RF generator 3-38, 3-47, 3-57, 3-63
RF output and input connectors  3-14
performance data 1-5
RF output and input switch, brief description 4-6
RF power meter
brief description 4-6
performance data  1-11
RF signal generator
brief description 4-3
performance data 1-5
RF spectrum analyzer
performance data 1-13
RF TEST mode 3-9
RF testing
CTCSS 3-105
DCS 3-117
expanded 3-68
non-expanded 3-63
sequential tones  3-101
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Rimozione dei coperchi xiv
Risque lié au feu xi
Rx TEST mode 3.7

S

Safety Testing vii

Safety testing (routine) 2-7
Safety, compliance 1-16
Sécurité électrique X
Sequential tones  3-97

Serial port 2-4

Setting up 3-125
Sicherungen xii

Sideband analyzer (S8B) 3-73
Signalling codes testing  3-97
Signalling decoding, brief description 4-12

Signalling encoder and decoder, performance data  1-

13
Signal-to-noise
audio testing 3-89
duplex testing 3-49, 3.52, 3.58
receiver testing 3-39
RY testing  3-63
transmitter testing  3-20, 3-32
SINAD
audio testing 3-89
duplex testing 3-49, 3-58
meter, brief description 4-12
receiver testing 3-39
SSB receiver testing  3-82
Software versions 3-132
Spectrum analyzer 3-26
brief description 4-8
duplex testing 3-54, 3-56
RF testing 3-66, 3-69
SSB transmitter testing  3-73
transmitter testing 3-22, 3.34, 3-36

SSB
receiver testing
expanded 3-83
non-expanded 3-81
fransmitter testing
expanded 3-75
pon-expanded 3-69
Starting procedure  3-17
Storing settings and results 3-133
Suppression analyzer (SSB) 3-72
SYSTEMS mode 3-9
Systemns testing 3-121
T
TACS 3-121
Technical description 4-1
Test options 3-126
Toggle action soft keys 3-11
Tones
changing user-defined durations 3-104
decoding and generating 3-101
Tones mode 3-8
Tracking generator 3-135
Transmitter frequency 3-32
Transmitter testing
DCS 3-114
DTMF 3-108
expanded 3-24
non-expanded 3-19
scquential tones  3-98
Tx TEST mode 3-5

U
User options  3-135
User-defined tone durations 3-104

Vv

Voltage measurement 3-95
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