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Registrazione, Garanzia, Registration, Guarantee, Feedbak

La garanzia € di 2 anni data fattura franco fabbrica. La garanzia non copre
i guasti dovuti a negligenza, dovuti a cause naturali e i materiali soggetti ad
usura nonche' la mano d'opera ed il trasporto. La garanzia decade in caso di
manomissione  dell'apparato.

The equipment is warranted for a period of 2 years from the date of invoice
(ex-works). The warranty does not cover faults provoked by carelessness,
natural causes and parts subject to wear. In addition, the cost of labour and
shipment is not covered. The warranty will be voided if the equipment is
mishandled.

Feedback

AEV e molto interessata ai Vostri commenti sui prodotti. | Vostri suggerimenti
ci saranno utili per la realizzazione di nuove apparecchiature e dei manuali,
questo sara di grande utilita anche per Voi! Se lo desiderate potete inviarci
qualsiasi tipo di informazione sui prodotti e noi saremo ben lieti di leggerle.
Le informazioni possono essere inviate tramite E-mail al' indirizzo:
service@aev.net, o per posta al'AEV SERVICE.

AEV welcomes your comments on our products. Your suggestions may
be extremely useful to develop new equipment and manuals and this will be of
benefit to you too! Let us have your comments on our products and we will
be pleased to read them.

Send your information by e-mail to the following address: service@aev.net, or
send a letter to the AEV SERVICE Department.

Technical Support

Se avete la necessta di avere spiegazioni tecniche, contattate I'AEV
SERVICE e preparateVi per essere chiari nella descrizione del Vostro problema
Scrivetevi il numero di matricola del Vostro apparato che potete trovare sulla
targhetta AEV attaccata a dispositivo, in quanto questa € la prima informazione
che dovete fornire.

Telefono: 39+051+6634711 Fax: 39+051+6634700

If you require technical support, contact AEV SERVICE giving a clear
and concise account of your specific problem. Quote the serial number of your
equipment by referring to the AEV nameplate attached to the equipment itself
as this is the most important piece of information to be provided.
39+051+6634711 Fax:

Telephone: 39+051+6634700

Factory Service and Repairs

In caso di problemi che dovessero insorgere al'installazione dell'apparato, vi
raccomandiamo di verificare attentamente le spiegazioni contenute in questo
manuale e la corretta installazione. Se non siete ancora in grado di risolvere il
problema, contattate il supporto tecnico AEV SERVICE, per avere chiarimenti.
Se il problema & semplice puo essere sufficiente una spiegazione telefonica In
caso di spedizione al'AEV dell'apparecchio, per riparazione 0 manutenzione,
lo stesso pud essere accettato dal SERVICE AEV solo dopo che Vi é stato
comunicato il numero di autorizzazione al rientro RMA. Questo numero deve
essere inserito nella documentazione di spedizione. Vi raccomandiamo inoltre
di allegare all'apparato una spiegazione dettagliata del difetto riscontrato o
del tipo di manutenzione richiesta ed eventualmente il nome della persona con
cui si e parlato al'AEV SERVICE. AEV non accettera materiale in riparazione
con oneri di trasporto a proprio carico, in questo caso il materidle sara
rifiutato.

If problems arise while the equipment is being installed, consult this manual
and check that the installation is being carried out properly. If the problems
still cannot be solved, call the AEV SERVICE Department for further
information. If the problem is a minor one we can a telephone cal will
probably suffice. If, on the other hand, the equipment is to be shipped to AEV
for service or repairs, the AEV SERVICE Dept. will accept it only if the RMA
return authorisation number has been provided. This number must be included
in the shipping documents. We also recommend providing a detailed
description of the fault which has occurred, the type of service needed and (if
required) the name of the employee at the AEV SERVICE Dept. you have
spoken to. No repairs will be made if the cost of shipment is charged to AEV.
In this case, we will not accept the delivery.

Shipping Instruction

In caso di spedizione dell'apparecchiatura all'AEV, utilizzate esclusivamente
I'imballo originale poiche solo in questo caso avrete la certezza che
|'apparecchiatura non subira shock nel trasporto. Se non avete conservato
I'imballo originale vi consigliamo di richiedercene un'altro.Se volete spedirci
|'apparato con un imballo diverso, abbiate cura di effettuare un doppio
imballo, tra i due interponete del materiale morbido, questo serve ad assorbire
i colpi che vengono ricevuti durante il trasporto.

Riportate sul pacco in rosso la parolaz FRAGILE.Ricordate che il numero
RMA deve essere visibile anche sul pacco, in caso contrario non verra
accettato.

When shipping the equipment to AEV, use the original package in order
to be certain that it will be fully protected during handling. If you need the
original package, call us for a new one. If you ship the equipment in a
different packing container, take care to provide a double package by
interposing padding material between the two containers in order to fully
protect the equipment during shipment. The package should be marked
"FRAGILE" in red.

Remember that the RMA number must be clearly visible on the package. If it is
not, the equipment will not be accepted.

Copyright AEV S.p.A '96-'03. Tutti i diritti riservati. Nessuna parte di questa
pubblicazione pud essere riprodotta, trasmessa, archiviata in un sistema di
riferimento o tradotta in atre lingue in qualsiasi forma con qualsiasi mezzo,
senza il consenso scritto di AEV Sp.A.

Copyright AEV Sp.A. '96-'03. All rights reserved. No part of this publication
may be reproduced, trasmitted, archived in a reference system or translated into
other languages in any form or by any means without the written consent of
AEV SpaA.

The following have contributed to the production of this document:
Design, Layout, Schematics and Drawings: Roberto Paganelli
Thechnical and operational explanations: Maurizio Panicara
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AWERTENZE

ATTENZIONE, leggere attentamente le awertenze contenute nel seguente paragrafoin
quanto forniscono importanti indicazioni riguardanti la sicurezza, linstallazione, fluso e
lamanutenzione dellapparato.

IInon adempimento delle nome o degli avertimenti specifici riportati in questo manuale
violale norme di sicurezzadi disegno, costruzione e uso di questo apparato.
AEV Sp.A. declinaogni responsabilita nel caso non venga rispettata. anche solo una
parte delle seguenti prescrizioni.

AEV Sp.A. declinaogni responsabilita nel caso [ utiizzatore finale rivenda.il prodotto.
L'impiego € rivolto a personale in grado di potere utilizzare questo apparato e si
presuppone chelo stesso siaconoscenzadelle seguenti prescrizioni.

+ Conservare con cura questo manuale per ogni ulteriore consultazione, esso deve
essere custodito nelle vicinanze dellapparato stesso e di facile rintracciabilita.

+ Dopo aver tolto limballo assicurarsi dellintegrita dellapparato.

+ Evitare shock meccanici che possano danneggiare [apparato.

* Glielementi dellimballo (sacchetti di plastica, polistirolo, chiodi, ecc.) non devono
essere lasciati alla portata dei bambini in quanto potenziali fonti di pericolo.

« Evitare di utilizzare lapparecchiatura in luoghi dove sia presente una temperaturanon
compresa nellintervallo ammesso dalle caratteristiche tecniche dichiarate.

+ Prima di collegare l'apparato accertarsi che i dati di targa siano rispondenti a quelli
dellarete di distribuzione elettrica (la targa & posta sul contenitore dellapparato).

+Non rimuovere per alcun motivo la targhetta adesiva applicata sullapparecchio
contenente i dati essenziali di macchina e la matricola.

* Peril collegamento alla rete di alimentazione utilizzare esclusivamente il cavo di rete
venduto insieme allapparato.

* Questo apparato dovra essere destinato alluso per il quale € stato espressamente

concepito.
* Ogni altro uso dell'apparato € da considerarsi improprio € quindi potenzialmente
pericoloso a persone, animali o cose. ll costruttore non puo essere considerato
responsabile per eventuali danni derivanti da usi impropri, erronei ed irragionevoli.
+ L'uso di qualsiasi apparato elettrico comporta 'osservanza di alcune regole
fondamentali. In particolare:

- Nontoccare lapparato con parti del como bagnate e/o umide.
Lapparatonondeveessereesposivastiodoelo spruzzidacgua.
Non usare 'apparato nelle vicinanze difonti di calore intenso ed in presenza di matenaJl
esplosivi.

Non tentare di introdurre alcun oggetto estraneo allintemo dellapparato.

Non permettere che fapparato sia usato da bambini e/o da personale impreparato.

+ Prima di effettuiare qualsiasi operazione di pulizia e/o manutenzione estema, disinserite
[apparato dalla rete di alimentazione elettrica ed attendere almeno 2 secondi come
prescritto dalle normative che regolamentano la sicurezza.

SAFETYPRECAUTIONS

IMPORTANT: Carefully read this paragraph as it contains important instructions
conceming operator safety and directions regarding the installation, operation and
maintenance of the equipment.

Failure to observe the safety instructions and information given in this manual
constitutes an infringement of the safety rules and design specifications
provided for this piece of equipment.

AEV Sp.A.declines all responsibility if any one of the safety rules given herein is not
observed.

AEV Sp.A. declines all responsibility if the end-user resells the product.

The equipmentis to be used by people capable of operating it in a trouble-free manner
anditis assumed that they are aware of the following safety rules.

* Keep this manual with the utmost care and close at hand so that it can be consulted
wheneverneeded

* After unpacking the equipment, check it for condition.

+ Avoid banging the equipment.

+ The packing matenal (plastic bags, polystyrene, nails, etc.) must never be left within
the reach of the children, as these items are potential sources of danger.

* Do not use the equipment in places where the temperature is not within the
recommended range, as specified by the manufacturer.

* Before connecting the equipment, make sure the nameplate specifications correspond
to the mains electricity supply (the nameplate is located on the equipment enclosure).

* Do notremove the sticker from the equipment as it contains important specifications
andthe relevant serial number.

* To join the equipment to the mains supply, use the power cord purchased with the
equipment

* The equipment must be used only forthe purpose it was designed for.

+ Abuse or misuse of the equipment is extremely dangerous for people, pets and
property. The manufacturer deciines all responsibility for damage and injury resulting from
improper use and mishandling.

. Certaljn basic safety rules must be observed when using electrical equipment, in
particular:

Never touch the equipmentwith wet andlor damp hands or other parts of the bodly.

- Keepthe equipment away from drops of water or sprinkiing systems.

Never use the equipment near high heat sources or explosive material.

Do notintroduce any extraneous matter into the equipment.

- Do notallow children or untrained people to use the equipment.
* Before cleaning or servicing the equipment outside, disconnect it from the supply and
waitatleast2 seconds before working on it, as recommended by current safety regulations.
* Inthe event of faults and/or improper operation, tum off the equipment, shut off the
electrical power and call your dealer.




* In caso di guasto e/o di anomalo funzionamento dell apparato & obbligo spegnerlo,
disconnettere lalimentazione, non manometterlo e rivolgersi al rivenditore.

+Non tentare di fare alcun tipo di riparazione e/o regolazione che preveda la rimozione
di coperchi olestrazione di schede.

* La rottura del fusibile interno allalimentatore € sintomo di un guasto generale
dellalimentatore stesso; la sua sostituzione non € consentita se non da personale
specializzato e autorizzato. Si consiglia di rivolgersi direttamente al rivenditore.

* Pereventualiriparazioni ivolgersi direttamente al ivenditore e richiedere che vengano utiizzati
ricambi originali. Il mancato rispetto di quanto sopra pud compromettere la sicurezza
dellapparato.

* L'apparato deve essere collegato alla rete di alimentazione munita di linea diterra
regolamentare ed efficiente.

* L'esecuzione dellimpianto elettrico deve essere conforme alle norme CE.I. 64-8 "'Nome
degliimpiant elettrici negli edifici civil".

*Infase di installazione € tassativo prevedere uno spazio libero intomo allapparecchio
dialmeno 1 cm per garantire un adeguata areazione.

N.B. L'apparato & costruito aregola d'arte. L'affidabilita elettrica e meccanica
saramantenuta efficiente se verrafatto un uso corretto dell'apparato e rispettate
le prescrizioni di manutenzione ove previste.

Pag. 4

+ Do not attemptto make repairs and/or adjustments when covers/guards or circuitboards
aretoberemoved.

*Blown fuses inside the power supply indicate that there may be a fault in the power
supply itself. The fuses must be replaced by qualified and authorised persons. Itis
advisable to call your nearest dealer.

+ Call your dealer for any repairs and be certain original spare parts are used. Failure
to observe this rule may adversely affect the safety level of your equipment.

* The equipment s to be connected to the mains supply and provided with adequate and
efficient earth conductors.

* The electrical wiring must be done in compliance with current electrical codes CEI 64-
8“Electrical specification for domestic buildings”.

*Wheninstaling, leave a clearance of atleast 1 cm around the equipmentto allow air to
passfreely.

NOTE. This piece of equipment has been manufactured to the highest standards
of workmanship. It must be used properly and serviced as recommended to

ensure long-term dependable operation.



SCHERHEITSNWHSE

ACHTUNG! Die im folgenden Abschnitt beshriebenen Hinweise mit Sorgfalt lesen, da
sie wichtige Informationen tber die Sicherhett, die Installation, die Bedienung und die
Wartung enthalten.

Die Nichterfullung der Vorschriften oder der spezifischen Warnungen, die in diesem
Handbuch enthalten sind, verletzt die Zeichnungs-, Herstellungs- und
Bedienungssicherheitsnormen dieses Gerétes. AEV S.p.A. lehntjegliche Verantwortung
ab, auchwenn nurein Tel der folgenden Vorschriften nicht erfiftwird.

Nur Fachpersonal kann das Gerét benutzen und es wird vorausgesetzt, daf3 das
zusténdige Personal von diesen Vorschriften Kenntnis hat.

+ Das vorliegende Handbuch soll fiir ein evtl. kiinftiges Nachschlagen mit Sorgfalt
aufbewahrt werden; es soll sich in der Nahe des Gerétes befinden und soll leicht
auffindbar sein.

* Nach der Entfernung der Verpackung, die Vollsténdigkeit des Gerétes priffen. Falls
einige Zweifel bestehen, verwenden Sie das Gerétes priifen. Falls einige Zweifel
bestehen, verwenden Sie das Gerét nicht und wenden Sie sichan den Handler.
*Mechanische Schocks vermeiden, die das Gerét beschédigen konnten.

+ Das Verpackungsmaterial (Plastiktiite, Polystirol, Nagel, u.s.w.) soll nicht in der
Reichweite von Kindem verlassen werden, da es eine potentielle Gefahrquelle darsteltt.

+ Das Gerat soll nichtin Umgebungen verwendet werden, wo die Temperatur nicht
innerhalb des Bereichs liegt, der gemaf den angegebenen technischen Merkmalen
zugelassenist

*\ordem Anschlul3 des gerates priifen ob die Schilddaten den Daten der elektrischen
Versorgung entsprechen (das Schild ist auf dem Gerétegehéuse angebracht).

+ Das Klebschild auf dem Gerét, das die wichtigsten Daten der Maschine und die Serien-
nr. zeigt, soll nie entfemt werden.

*Flr den Anschiu an das Versorgungsnetz kann nur das mitgelieferte Kabel verwendet
werden.

+ Das vorliegende Gerét kann nur filr die Benutzung verwendet werde, fur die das Gerét
ausdriickliich ausgelegtwurde

+ Jegliche andere Benutzung ist als unsachgemass zu verstehen und deshalb ist fiir
Personen, Tiere oder Gegenstande potentiell gefahriich.

+ Die Verwendung eines elekirischen Gerdtes sieht diie Einhaltung einiger Grundnormen
VO, Wie:

- Das Gerat nicht mit feuchten oder naf3en Handen oder Wassersprizen ausgesetzt
weten

Das Gerat soll nicht in der Nahe von Wérmequellen und wo Explosivstoffe vorhanden
sind, verwendetwerden Kein fremder Gegenstand in das Gerét einsetzen

Das Gerit soll nicht von Kindem und/oder unfihiges ohne Uberwachung verwendet
werden.

«Vor Reinigungs- und/oder Wartungsarbeiten soll das Gerét von der elektrischen

Versorgung durch die Entfemung des Versorgungskabels ausgeschaltet werden und
sollman 2 sek. abwarten, wie von den Sicherheitsnommen vorgeschrieben.

+ Falls eine Strung oder eine Fehtfunktion des Gerétes vorhanden sind, sollen das Gerét
und das Versorgungskabel vom Netz ausgeshaltet und keinen Eingriff an das Gerét
durchgeflihrtwerden.

PRECAUTIONS

ATTENTION, lire toutes les instructions donné es dans ce paragraphe car elles
concernent la securité, linstallation, lemploi et 'entretien.

Ne pas accomplir les régles et les précautions spécifiques données dans ce manuel est
une violation des régles de sécurité de dessin, de construction et d'emplol de cet
appareil.

AEV Sp.A. décine toute responsabiité si on ne stitpas méme seulement une partie de

ces précautions.
AEV Sp.A. décline toute responsabilté si [utiisateur final revend le produit.
L'emploi s'adresse a un personnel qui est en mesure d'utiliser cet appareil et qui
connalt les précautions suivantes.
* Garder soigneusement ce manuel pour toute avitre consultation. Il doit étre gardé pres
de l'appareil ou dans un lieu ot on peut e trouver avec facilté.
* Apres avoir enlevé lemballage il faut s'assurer de lintégrité de I'appareil. Siona
quelques doutes ne pas utiiser fappareil et sadresser au détaillant.
» Eviter des shocks mécaniques qui peuventendommager fappareil.
*Les éléments de lemballage (les sachets de plastique, le polystyroléne, les clous, etc.
)ne doivent pas étre laissés a la portée des enfants car ils peuvent étre un danger pour
ax
« Eviter Iutilisation de I'appareil dans des lieux ot il n'y a pas une tempera ture qui est
dans lintervalle admis par les caractéristiques techniques déclarées.
+ Avant de connecter lappareil vérifier que les données de la plaque correspondent a
celles du réseau de distribution électrique (la plaque est située sur le conteneur de
[apparei).
*Ne jamais enlever (pour nimporte quelle raison) la plaque adhésive qui se trouve sur
lappareil et qui contient les données essentielles de la machine etla matricule.
* Pourla connexion au réseau d'alimentation utiliser seulement le cable de réseau qui
estvendu avec fappareil.
* Cet appareil devra étre utiisé seulement pour fusage dontil a été congu.
« Toutautre usage doit &tre considéré impropre et donc potentiellement dangereux pour
les personnes, les animaux et les choses. Le constructeur n'est pas responsable pour
les dommagesuidiventdesUsagesIMpIopIes, ENONESEtiTaisoes.
» L'usage d'un appareil électrique prévoit I'observation de quelques regles
fondamentales.En particulier:

- Nepesioucheraravecvospatiesdicopsouléeset/ouhumides -
L'apparei ne doit pas étre expasé a stilation et /ou aux jets deau.

-Ne pas utiliser lappareil prés des sources duneforte chaleureten présencedexplosis.

Ne pas chercher aintroduire des objects é danslapparei.

Ne pas permettre que lapparel soitutiisé par des enfants et/ ou par des incapables sans
surveillance.

+ Avant de faire nimporte quelle opération de nettoyage et/ ou d'entretien, débrayer
lappareil du réseau dalimentation électrique en enlevant le cordon de réseau et attendre
aumoins 2 secondes, en suivant ainsi les normes qui régularisent la sécurité.
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+Keine Instandsetzungs- undioder Einstellungsarbeit durchfiihren, die die Entfemung von
Deckeln oder das Herausziehen von Karten vorsehen.

+ Das Brechen der Sicherung innerhalb des Netzteils ist ein Zeichen einer generellen
Storung des Netzteils; das Netzteil kann nur von autorisiertern Personal ersetzt werden.

Wirempfehlen, sich andenHanderzuwenden.

* Flir eine evtl. Instandsetzung von Original-Ersatzteilen forden. Die Nichteinhaltung der
0g. Empfehlung kénnte die Sicherheit des Gerétes beeintréchtigen.

+ Das Gerat soll an das Versorgungsnetz angeschlossen werden, die mit
ordnungsgemésser und wirksamer Erdung ausgestatten werden soll.

* Die Ausfuihrung der elektrischen Anlange soll den CEI Normen 64-8 "Normen der
elekirischen Anlagen fur Zivilgeb&uden" entsprechen.

*Wahrend der Installation ist es ausdrticklich, einen freien Raum von 1. cmum das Gerét
vorzusehen, um eine ordnungsgemasse Beliiftung gewdhrzuleisten.

N.B.: Das Gerét is fachgerecht hergestellt. Die elektrische und mechanische
Zuverlassigkeit wird erhalten, wenn das Gerét ordnungsgeméss benutzt wird und
wenn die Wartungsvorschriften, falls vorgesehen, beobachtet werden.
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» Siona une panne et/ ou un mauvais fonctionnement de l'appareil, il faut l'éteindre,
deconnecter lalimentation, ne pas lendommager et sadresser au détaillant.

*Ne pas chercher & faire une réparation et/ ou une mise a point qui rend nécessaire le
déplacement des couvercles ou fextraction des fiches.

* Larupture du fusible dans lalimentation signifie quil y a une panne de lalimentation
méme; son remplacement doit étre fait seulement par le personnel auttorisé. On conseile
de sadresser directement au détaillant.

* Pour une réparation s'adresser au détaillant et exiger I'utulisation des pieces de
rechange originales. Ne pas respecter ces normes peut compromettre la sécurité de
lappareil.

* L'appareil doit &tre connecté au réseau d'alimentation qui a une ligne de terre
réglementaire et fonctionnante.

» L'exécution de linstallation électrique devra étre conforme ala norme C.E.| 64-8
“"Normes des installations électriques dans les édffices civils".

*Quand oninstalle lappareil on doit prévoir une espace libre autour de lui da peu prés 1
Cm pour garantir une bonne aération.

N.B. L'appareil a été construit dans les régles de I'art. Lafiabilité électrique et
mécanique seratoujours efficace si on utilise correctement I'appareil et si on
respecte les prescriptions d'entretien.



WARNING!

Thecurrentsand voltagesin thisequipment are dangerous
Personnd must at all times obser ve safety regulation!

Thismanud isintended asagenera guidefor trained and qualified personnd who are aware of the dangersinherent in handling
potentialy hazardous electricd and ectronic circuits.

It isnot intended to contain acomplete statement of all safety precautionswhich should be observed by personnel inusing this
or other eectronic equipment.

Theingtallation, operation, maintenance and service of thisequipment involves risks both to personnel and equipment. and must
be performed only by qudified personndl exercising duecare.

AEV SpA. shdl not beresponsblefor injury or damage resulting from improper procedures or from the use of improperly trained
or inexperienced personne performing such tasks.
During ingtalation and operation of thiseguipment, local building codes and fire protection standards must be observed.
WARNING!
Alwaysdisconnect power before opening covers, door s, enclosures, gates, panelsor shields.
Alwaysusegrounding sticksand short out high voltage pointsbeforeservicing.
Never makeinternal adjustments, perform maintenanceor servicewhen alone or when fatigued.

Do not remove, short~circuit or tamper with interlock switcheson accesscovers, doors, enclosur es, gates. panesor
shields.

Keep away fromlivecircuits, know your equipment and don't take chances.
WARNING!

In case of emergency ensurethat power hasbeen disconnected
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Treatment of eectrical Shock

1, If victimisnot regponsivefallow the A-B-C' Sof basc lifesupport.
PLACE VICTIM FLAT ON HIS BACK ON A HARD SURFACE

AAIRWAY B BREATHING

IF UNCONSCIOUS, IF NOT BREATHING,

OPEN  AIRWAY BEGIN ARTIFICIAL
BREATHING

LIFT UP NECK, TILT HEAD,PINCH NOSTRILS
PUSH FOREHEAD SACKF MAKE AIRTIGHT SEAL,

CLEAR OUT MOUTH IF NECESSARY 4 QUICK FULL BREATHS
OBSERVE FOR BREATHING. REMEMBER MOUTH TO MOUTH.

RESUSCITATION MUST BE
COMMENCED AS SOON AS POSSIBLE

CCIRCULATION
CHECK CAROTID PULSE DEPRESS STERNUM 1 12" to 2"
A
L
i *:-.--r
i | Lt
;-
Lol ) ;m
LA
== - by |
. F " i
|
Ik PULSE ABSENI APPROX. 80 SEC. : ONE RESCUE 15 COMPRESSION
BEGIN  ARTIFICIAL 2 QUICK BREATHS.
CIRCULATION APPROX. 60 SEC. : TWO RESCUERSO 5 COMPRESSIONS | BREATH

NOTE DONOT INTERRUPT RHY THM OF COMPRESSONS
WHEN SECOND PERSON ISGIVINGBREATH.
Call for medical assistance assoon aspossible
2) Ifvictimisresponsve.
a Kegpthemwarm.

h. Keepthemasquiet aspossible,
c. Loosen ther clathing (aredlining positionisrecommended).




FIRST-AID

Per sonnel engaged in theinstallation, operation, maintenance or servicing of thisequipment are urged to become
familiar with first-aid theory and practices, Thefollowinginformation isnot intended to be a completefirst-aid proce-
dure, itisbrief and isonly tobeused asareference. it istheduty of all per sonnel using the equipment to be prepared
to giveadequate Emergency Firg Aid and ther eby prevent avoidablelossof life.

Treatment of dectricd Burns

1) Extensive burned and broken skin.

a Cover areawithdeanshedt or cloth. (Cleanest availableclotharticle).

b. Do not bresk blisters, removetissue, remove adhered particles of clathing, or apply any save or
ointment.

¢ Treatvictimfor shock asrequired.

dArrangetrangportation to ahogpita asquickly aspossible

e Ifamsorlegsareaffected kegpthem devated.

NOTE

If medical helpwill not beavailablewithin an hour and thevictim is conscious and not vomiting, give him aweak solution of st
and soda: 1 level teaspoonful of sdt and 1/2 level teaspoonful of baking sodato each quart of water (neither hot or cold).

Allow victimto sip dowly about 4 ounces (half aglass) over aperiod of 15 minutes.

Discontinuefluid if vomiting occurs (Do not giveacohol).

2) Lesssevereburns- (1¢ & 2nd degree)

a Apply codl (notice cold) compressesusing the cleanest availablecloth article,

b. Donot bresk blisters, removetissue, remove adhered particlesof clothing, or gpply salveor
ointment.

¢, Apply clean dry dressing if necessary.

d Treat victimforshock asrequired.

e Arrangetrangportation to ahospita asquickly aspossible.

f. If amsor legsare affected keep them elevated.
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SIRIO 2000T

875+ 108 MHz FM 2000W TRANSMITTER

1. INTRODUCTION

SIRIO2000T seriestransmittersarethe.result of alongexperiencegainedby A.E.V.aongyearsof
producing FM broadcast equi pment, transmitters, stl and stereo encoders.

Thesetransmittersarespecifically designedto comply withthelatest international standardsandthe
requirementsof themost advanced broadcasters, meetingtighter specificationsthanusual ly required, but
still at anaffordablecost.

Thistransmitter producesanHi-Fi-quality modul atedsigna, withal ow residua noiseanddistortion. RF
sgnal i sfreefrom spuriousand harmoniccomponentstoan higher degreethanrequiredby CCIR, European,
USA and most other national standards.

To obtain such an outstanding performancesis mandatory to rely on qualified personnel to designthe
equipment, but also for the user to install and to verify the equipment layout of theradio Sation. I.e. the
transmitter, the link with the studio, the power amplifier, the antennas, the cables and the connectors.
Only following thiskind of procedure will insure the best performances, likewise rdiability and sability.

Transmitter must not be tampered with by unskilled personnel and our after-saleserviceisaways
availabletocustomersfor any technical problem. Beforeproceedingtoinstallation, pleasemakesureto
carefully haveread AL L PAGESof thismanual and gai ned enough confidencewiththeequipment.

Our transmittersarevery stableunits, internal pre-settingsor adjustmentsother thanfrequency andfew
other optionsarenormally not required. I ncase, any work must becarried out by skilled personnel, with
theproper instrumentsand documentati on. Improper adjustmentsor tamperingwiththesettingsmay harm
thetransmitter and/or jeopardi zetheguaranteed performances.

THIS EQUIPMENT COMPLIES WITH ALL RELEVANT C€ EMI/EMC AND SAFETY
REQUIREMENTS, ETSI EN300384, ETS300447 AND EN60215 STANDARDS.

NO INTERNAL ADJUSTMENT OR PRESETTING IS REQUIRED DURING NORMAL
OPERATIONS. THETRANSMITTER SHALL BE PROPERLY EARTHED AND OPERATED
WITH ALL THE COVERS CLOSED TO PREVENT ELECTRICAL HAZARDS AND TO
COMPLY WITHEMCSTANDARDS.

MAINSVOLTAGE MAY KILL
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2. GENERAL DESCRIPTION

SIRIO2000T isa2KW rated, direct-synthesis, highquality FM-modul ated transmitter. Beingdigitally
controlled, itisextensvely programmabl eby front panel, onfieldor remotely, inevery respect: frequency,
power, channel sengitivity, preemphasi s, functioning mode(mono, stereo, external mpx), clock, dateand
many other parameters, without adjusting or replacingany part. A powerful 3-levelspasswordsystem
alowsanhighdegreeof security and privacy asit may berequiredindifferent situations. Thetransmitter
requireslittleor nomaintenanceanditssimplemodul ar layout all owseasy testingand servicing.

Asrequired by anumber of specifiical national standards, our transmittersincorporateastateof theart
low-passaudiofiltersonmonoandstereo channel s, and asharp acting modul ationlimiter whichisusually
setfor apeak deviationof 75kHz. Itsuseshouldnever beavoided. If required adifferent deviation, this
canbeobtained pre-setting. Inany casethethreshold shouldn't exceed adeviation higher than 150 kHz.

Output frequency isphase-locked to atemperature-compensated crystal oscillator, whichinsures
superior precisionandstability. A very low noise, low distortionVV CO producesan harmonics-freeand
spurious-freesignal . Eachtimethetransmitter isturned onor thefrequency ismodified, acontrol circuit
inhibitsthepresenceof output power until thetransmitter islocked ontheprogrammedfrequency.

Tolowerthenoisethreshold, low-frequency inputsarefittedwithba ancedinputcircuitry. Theinputlevel
isprecisely adjustableover awiderangeby meansof a0.5dB stepvariableattenuator. Thetransmitter has
anauxiliary input, specificaly designedfor RDSand SCA encoders. A modulationoutput alowstocontrol
other transmitters(or STLs) withthesameinternally processed high-quality mpxsignal.

Thea phanumeric display and thekeyboard all ow an easy and accurate metering, adjustment and
continuousmonitoring of modulationlevels, power, operationandother internal parameters. Suchdetails
may beexternally availableonthesameRS2321/O port that may beusedtoremotely check or control the
transmitter. Inadditiontotheseria 1/0, somesignal s(RF power, Ontheair state, Disableline) areavailable
onaparalld 1/0socket for easy interfacing with othersanal og controllersor supervisory systems.

A top-quality stereoencoder may befactory installed asanoption. Thisevenlaterinthefieldrequiring
suchanupgradeaminimumtechnical skill tobeperformed. Thepowerful internal softwarerecognizethe
encoder presenceand automatically enabl estherel ated functions.

TheRF power amplifier empl oysabroadband designand hasplenty of reserve: theoutput poweris
feedback controlledfor increased stability toan higher level thanthenominal . Allowed reflected power
islimitedtoconservativel evel to prevent output stagedegradation; direct power isaccordingly reduced not
toexceedthereflected power safety level. A sturdy telecom-gradehigh efficiency switch-modepower
supply alowsoperationseveninunstableand noisy mainsenvironment.

Thetemperaturea armcircuitry reducestheoutput power incaseof highroomor esterna temperature
inorder toremainanyway ontheair, inspiteof theadversecondition.
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3. TECHNICAL FEATURES
3.1 FRONT PANEL COMMANDSAND SIGNALLING

SIRIO2000T front panel issimpleandeasy to control. Thewidea phanumericdisplay andthecontrol
keyboard aresd f-explanatory and all ow themenu-driven navigationthroughthevariousoptions.

Great carewastakeninthedesignof thesoftwaretogiveanatural approachtothevariouscontrolsand
toallow operationand programminginevery respect of thetransmitter.

Thepassword management, when used, hidessomefunctionsand preventsvol untary or involuntary
tamperingwiththemost critical optionsand databy unauthorised people.

TheON/stand-by key does not power of f thetransmitter, whichisstill locked onfrequency and ready
totransmitassoonasthekey ispushed or aremotecommandissent. Notethat a mainsfailurewon't change
thest-by/ON status, thetransmitter will restartinthesamestateit was, whenlinepower will beback

Someleds, visibleat aglance, indicateproper functioning or warning states.
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3.2REAR PANEL CONNECTORS
All transmitter inputsand outputsarel ocated ontheback panel .
- Theaudiochannelsinput socketson balanced female X L R-typeconnectors
- Thewide-bandexternal processed/ stereo or compositesignal input onagrounded unbalanced
BNC connector
- Thefrequency limited (20k +100kHz) auxiliary channel input onagrounded, unbalanced BNC
connector
- TheLFmodulationoutput for monitoring, RDSexternal synchronisation or re-broadcasting
purpose, BNC-type
- Theinvertedwired RS232 DB9femal eremoteserial control port
- The remotr parallel control port, DB9maletype
- TheRFantennaconnector, N-type
- Thehotcentre-pinonthe"EXTERNAL" BNCinputisphysicalyinparalel withthesignal +input
(pin3) onthemono/right channel XL R socket. For thisreason both connectorscannot beused
atthesametime.
Ontheleftsideof thepane itislocated themainspower switch, thepower cordandanearth screw
for systemearthinginadditiontotheground conductor onthecord. Thepower switchtripsif an
overcurrentconditionshouldoccur.

Please notethat thetransmitter isusually factory pre-set for 220-240Vac
nominal mainsvoltage. If required, 110-120 Vacrangemust beinternally set
onthemainstranfor mer board.
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Notethat:

- The hot centre pin of the"EXTERNAL" BNC input (MPX or stereo inout) isphysicaly in pardld to
the"+ input” signd (pin 3) on the mono/right channel XL R socket. For thisreason it's not possibleto
use both inputs at the sametime.

Ontheleft side of the pandl arelocated the mains power switch, the power cord and an earth screw for

aseparated earthing system aswell asthe ground conductor on the cord. Should an over-current
condition take place, the power switch would trip and stop the device.
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4. TECHNICAL SPECIFICATIONS

Frequency range: 87.5+ 108 MHz
Modulation: FM, 75 kHz peak deviation:
180k F3E mono
256kF3E stereo

Steps:10/2100 kHz
Frequency error: <200 Hz

Frequency drift:
<250 Hz in operating temperature
<100Hz/year
RF output power: 300+ 2000W + 0,5 dB
Max reflected power:  160W
Harmonic products RF: <-67 dB, -72dB
Spurious products RF: <-85 dB (- 95 dB)
RF output power impedance: 50 ohm

RF output power connector: 7/16”

Audio/Mpx input level: -3.5+ +12.5dBm
@ + 75kHz deviation

Audio/Mpx input impedance:

10k ohm/600 ohm, balanced./unshal anced

Common mode input:
>50dB, >60dB tip. (20+-15000 Hz)

Audio input connectors:. XLRfemde
Auxiliary/Mpx input level:
-12.5+ +3.5dBm @+7.5 kHz dev.
-24 +-8dBm @+2 kHz dev.
Aux channel input impedance: 10k ohm

Mpx and aux input connectors: BNC

Mpx output level:
0+ +10dBm @ +£75kHz dev.

Preenphasistime costant: 0/50/75 us +2%
S/N ratio, mono:

>70dB, 73tip. %30+20000Hz)
>75dB, 78tip. (CCIR)
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SIN ratio, stereo:
>66 dB, 68 tip. (30+-20000Hz2)

Modulation distortion:
<0.05% 0.02%tip. @ 75kHz dev.
<0.2% 0.05%tip. @ 150kHz dev.
(limiter threshold>150 kHz)

Stereo crosstalk:
>50 dB with ext. encoder

>60dB (100-5000Hz)
>50dB (3015000 Hz)
with int. encoder

Audio channels frequency response:
30Hz+15kHz +0.1dB

Out of band audio attenuation:
>50dB @ F=19 kHz

Deviation limiter: adjustable betw. 0> +7 dB

Mpx input frequency response:
10Hz+100kHz +0.1dB

Aux input frequency response:
10+ 100kHz +0.2dB

1/O liner: Disable RF, Forward power
On-the-Air, Allarm.
RS232 for monitoring control

Mains supply requirements:
230Vca+15% 50/60 Hz
4800 VA/3600W @ 2000 W output

Operating temperature range:
0+35° C recomm.
-10+45°C max.

Dimensions without handless:
483x310x 570mm
rack std. 19" 7u

Weight: ca 47Kg

SYSTEM AND PROTECTION CONTROLS

Block against emission on spurious frequencies

Reflected power and over temperature
Modulation limiter



5. INSTALLATION AND USE
5.1 FOREWORDTOINSTALLATION

Althoughinmost casesno special instrumentsarerequired, haveonly skilled personnel toinstall the
transmitter. Tomakebest useof thetransmitter’ scapabilitiesandinorder to prevent damagestotheunit,
alwayscomply withtherecommendationsof thismanual.

Whenindoubt, orif any technical problemsshoul dariseduringtheinstallationprocedure, AEV SP.A.
strongly recommendsthetransmitter not betamperedwithinany way by unskilled personnel andwill be
gladtosupply qualified after-saleservice.

SIRIO2000T hasmany featuresof an hi-fi equipment and shouldbeinstalled and audio-wiredwith the
samecare, avoidinga soearthl oops, asmuchasit'spossible. Whentheseconditionsaremet, thetransmitter

performssuperbly.

Asarule, theuser should not haveaccesstotheins deof thetransmitter for normal installationand use.
Tampering with the factory settings not only voids the guarantee, but also might affect transmitter
performancesand/or causecostly damages.

Beforeproceeding, makesurethat mainsvoltagecorrespondstothefactory-preset value(usual ly 220/
240V ac). Incaseit differs, jJumpersmust beinternally set onthemainssupply termination board of the
transmitter as described further ahead on the manual. This again must be done only by skilled
technicians.

% WARNING!

NOADJUSTMENT ORINTERNAL PRESETTINGISREQUIRED FORNORMAL OPERATIONS.
THETRANSMITTER SHALL BEPROPERLY EARTHED AND BEOPERATED WITH ALL THE
COVERS CLOSED TOPREVENT ELECTRICAL HAZARDS IN OPERATION AND FULLY
COMPLY WITH CEEMI AND SAFETY REQUIREMENTS.

NEVERTOUCHTHEINSIDEOFTHETRANSMITTERWITHOUT FIRST DISCONNECTING
IT FROM THEMAINS. DANGEROUSAC,DC AND RADIO-FREQUENCY VOLTAGESARE
PRESENT INSIDEAND BECOMEACCESSI BLEWHEN THECOVERSAREREMOVED.

MAINSVOLTAGEMAY KILL
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52 PLACING THE TRANSMITTER

Ingtd | transmitterinadry, shelteredbutwell-ventilatedroomfree fromdust, moisture, insectsandvermin
(mice). Placetransmitter ascl oseaspossibl etotheantennato prevent excessivepower lossintheantenna
cables. If thisisnot feasi ble, usel ower | ossantennacabl esand el ectrical wiring of suitablecross-section.

Room size shall besuch that thetransmitter can be placed inan upright position and that technical
personnel caneadily carry out bothroutineor extraordinary maintenance. Theminimumrecommendedsize
Is2.5mx 2m, and 2.2m highwhenthereisno other broadcasting or support equipment nearby.

Operatingtemperaturemust bekept within+10++35°C. Higher temperaturesupto+45°C, although
allowed, arenot recommended sincethey will causemorestressandreducethetransmitter lifetime.

Thermal conditionscannot generally bemet whentheexhaust coolingair isnot ducted outsidebut stays
intotheroom. Thisiseventruer if morethan onetransmitterisinstalledinthesamelocation. Anefficient
ventilationsystemisthusrequiredintheroom. Air exchangeintheroomshall haveaminimumflow-rate
of 500 metrescubed per hour, or more.

If thetransmitter isfittedinarack system, theback door of therack cannot usually befixedinplace.
Whenacompletely closed assembly isneeded, asuitableventil ationextractionunit must beused. Toaid
air ductinginsuch cases, anoptional flangemay beretrofitted ontheventilationoutlet towhichaduct can
beattachedto convey hot air outside. Remember that SIRIO2000T internal fansarelow-pressureunits
and somesort of external air extractionblower isthanimperativeontheexhaust air duct.

Ventsinthewallsand any other openingsshall befitted withametal gratingtokeeprodentsout, and
withadust filter. Makeabsol utely certainthat nowater can passthroughtheventsor theair exhaust duct
or antenna-cablegrommet, and that thefl oor cannot beflooded during heavy rainfall. If not prevented by
aproper air filtering, insectsmay beconveyedintheinternal heatsink, thereaccumulatingonitandfinally
obstructingit, causingovertemperatureaarm.

Evenmoistureand/or dust, when containedintheair orintheroominexcessivequantity, may cause
condensationtobuild-upintheamplifier. Whenthesystemisperiodically switched onand off, thismight
trigger some destructive electric arcs and short circuits causing adamage that is not covered by the
guarantee.
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5.3 WIRING INTO THE MAINS

Thetransmitterispoweredby asingle-phaseline. Mainscapacity must beat | east 4.8kVAandthenomina
voltageis230Vac. In somecountries, where 115Vacisthestandard, thisvoltagemust beinternally set
at factory, or in place by skilled people, before installation. When both the the mains voltages are
available, always prefer the higher one to decrease the power loss on the mainsline.

The transmitter is now working in the pre-set mode, delivers power and can be accessed to be
programmed or simply tomonitor itsfunctionsthroughthekeyboard andthefront panel display.

The first request at the turn-on will be entering the password for the required level of
authorisation/security. Thetransmitter isfactory pre-set with thefirst 2levelsdisabled: thiswill
per mittotoset most of theoper atingpar ameter s,including power, frequency, input levels, clock
and date. Somemorecritical parameter swill requiretheupper 3rdlevel: besuretoknowif you
need this access.

In casethe passwords are disabled asfactory preset, repeatedly press"ESCAPE" key to accessto

keyboardfunctions
% WARNING!

THETRANSMITTERWILL ALWAY STURN-ONINTHESAMESTATEASITWASINTHE
LASTTIMEITWASTURNED OFFFROM MAINS, |.E.POWER, FREQUENCY AND EVEN ON
OR STAND-BY CONDITION.WHEN YOU TURN ON THE REAR PANEL MAINS SWITCH,
EVENIFTHETRANSMITTER ISJUST FACTORY DELIVERED,BE READY FORTHISEVENT.
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5.4 SYSTEM CONNECTION

1) Connectthe7/16-typeoutputconnector, marked“RFOUT” totheantennaor toafollowingRFamplifier
with any top-grade 50-ohmshielded cableof suitablepower handling.
L ow-attenuationtypecablemust be used for antenna connection, wesuggest Celflexor smilar /2" cable.
Toavoid mechani ca stressontheoutput connector, bigsized cablesmust beconnectedwithsma ler section

pigtals
2) ConnecttheL Finputsasrequiredfor operationanddetail edinthefollowingchaptersfor varioussituations.

If neededwiretheserid and/or pardle remotecontrol I/Oportsasrequired, or skipthissteptoasubsequent
momen.

3) Turnoff themainsrear switchandconnectthetransmittertothemainsandtothegroundsystem.

4) Beforeturningonthetranamittertoanantenna, set if possiblefrequency and power andcheck onadummy
load inorder to avoid system problemsaat the first turn-on of the equipment. Refer to the appropriate
programmingsection. of thismanud for theprocedure, if notknown.

5) Turnonthemainsswitch,then turn onthefront pane on/stand-by switchtooperatethetransmitter and check
thet:

- Allledsandthedisplay briefly lightonand off for theinitial check.

- Theydlow"STAND-BY" ledturnsoff, whilethe" ON" greenled onthecap of thestand-by switch,
turnson.

- Thegreen"Locd" ledmustlightupimmediately andtheupper green”Lock” ledmusta solight upafter
someseconds, whenthefrequency islocked.

- WhenlockedtheRF power will rapidly increasetothepre-setlevel inamildramped mode.

- Whenthepreset powerisreached, the" Ontheair” ledwill light completely, if thepower isset >50W.
Till thatmomentitwill turnoff andon, signalling that theRF power ison but notcorrect.

Whilethepower supply regul ator acceptsawidei nputvoltagerange(190+ 250V ac), operationsinthearound
of lower edgemust beavoided, expecidlyif thelinesdrposat|oad. Infact, if thelinedropsmorethan 10volt at
full load, thelow linesensecircuitry may trigger anoscill atingturn-on/turn-off cycle, whichispotentialy very
dangerous. Insuchcasesanexterna linestabiliserisinevitably required.

Toalownominad 115V mainsoperation(100+ 130V ac), somejumpersmust beproperly setintheinput
transformer terminal board, inside thetransmitter. Todothat, thepower cord must bedi sconnectedfromthe
mains, thetop cover must beremovedandthetransformer voltagetermina smust beaccessed.
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6) Thefirsttasktomanagewhenturningonthetransmitter asfactory deliveredistoenter thepasswords.

Atleastthe3rd(thehighest) level must beimmediately changed: if any unauthori sed peoplechangeit,
orif youlooseit, thereisnoway torecover it and thetransmitter may becomeunmanageabl e.
Accesstothetransmitter will requirefactory reprogrammingor changeof theinternal CPU.
For thisreasonbesuretowritedownandkeepitimmediately inasecureplace: remember thereis
noway tor ead thepasswor d after you have programmed and confirmedit.
For practically any parametersthat may requiresomesettinginthefield, the2ndlevel passwordisenough
and may beusedfor any standard servicerequirement. Themai npurposeof theexistenceof the3rdlevel
isasecurity assurancefor theuser in casehelosescontrol onthelower password|evel sand wantsto
gainitback.

7) If not aready done, adjust frequency and RF power asrequired, and check reflected power onthe
transmitter display. Tothisaimsearchfor theRF power menuandread thecorrespondingval ueof direct
andreflected output power.

For proper operation, thereflected power reading shoul dtypically bel essthan 10% of thedirect power
valueand 100W max at rated out (5%0). Any higher readingmay indicatethat theantennaor thesystem
arenot properly connected or functioning.

8) Checkand/or set clock anddataandall transmission parametersasrequired, i.e. channel sengitivity and
deviation, mono/stereo, preemphasisetc. Refer totheappropriatesection of themanual .

5.5 LFCONNECTION AND PRESETS
L Fwiringandimpedanceselection

SIRIO2000T supportsbal anced or unbal anced audio signal sand all owssel ectabl einput impedance.

Theinputsarebasi cally bal anced and have 600/10k ohmresi stiveimpedance, withfactory pre-set for
10k ohm. They can be connected to the balanced output of aprofessional mixer or totheunbalanced
oneof acheaper unitwithout any appreciabledegradation.

Caangeof theinputimpedance, if required, isoneof thevery few hardwarepre-sets. For thispurpose
youmust removetheupper cover. Toavoid any risk, removemainsconnection beforedoingit. With
a#16 Phillipsremovescrewsthat holdthecover. Besureto put themall back inplaceagainwhenfinishing
thework inorder tomantain EMI/EM C and safety compliance.

Pre-set of inputimpedanceiseasily doneby accordingly selectingthejumpersJPland JP2, easily located
ontheinput boardjust ontherear of theinput connectors, asshowninthedrawing. | mpedancesel ection
issilk-screened onthecomponent mask of theboard.

L Faudiomonoor stereoinputsare “ XL R” femaleconnectors. They shouldbeconnectedtotheoutput
of themixingtable, or toany audio-processor that drivesit, withabal anced coaxial cableconnectedtopin
3(+)andpin2(-). Thecableshield, connectedtothegroundthroughof thedriving equipment, hastobe
connectedto pin1l.
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Incaseof unbalanceddrive, input pin2 shall beshort-circuitedwithgroundandshieldonpin 1, while
thesignal shall beavailableon pin 3. Higherimpedancesel ection, inthiscase, will be5kohminstead of 10
kohm.

Withba anceddrivingssgnals theconnectingcanles

totheaudio sourcemay befar longer than 100-m.

Mpx or anexternally processedsignal, usualy an e LT f
unbal anced one, canbeconnectedtothefemaleBNC y- ‘
connector, marked"MPX",whichisinternaly paralle ©

wired tothe"RIGHT" channel connector: for this
reasonitisnot possibletoconnect signal stothesetwo

connectors at the same time. Higher impedance |~ | =L
positionis5kohminthiscasetoo. & ‘

/%)

18k
600
OHM
10k
600
OHM

JP2
@
U
0

If thedi stanceexceedsseveral tensof metres, use

75-0hm (RG59) or 92-ohm (RG62) cables.
The auxiliary-channel connector is also of the

grounded BNCfemal etype. Use50-ohm (RG58) or

75-ohm (RG59) cables for the connection to the 1

driver. The same applies to the monitor
"MODULATION" output, if needed.

Pre-emphasissetting

L ow frequency mono and stereochannel signalshavetobeadequately “ pre-emphasised”. Standard
preemphasi stimeconstantis50and 75us, theformer being usually factory pre-set. Check whether thisis
correctfor your country (itisusually correct for any European country and most of thePacificand South
Americanareas). Itisnotcorrectfor USA standards, whichrequires75us.

If abovecorrectionisneeded, simply setitonthe"mode" FCCframeof thetransmitter menu, which
a soincludesmono/stereo operationandfrequency. Seeappropriatesectionfurther aheadoninthismanual.

L Finput level range, settingand requirements

Inthefollowing paragraphwewill refer toOdBmastheaudiosigna which producesimw on600ohm,

I.e.a775mVrms/ 2200 mVppsine. I rrespectiveof theimpedanceandthenon-sinusformof thesignal,
wewill continueto assumeOdBmasaL Fsignal whosepeak is+ (or -) 1100mV.
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Inthesameway, whental king about modul ation, wewill generally assume0dB asthesignal which
produces100% maximumallowed modulation,i.e. 75kHz deviation.

Thereisnoabsoluteworl dwidestandardregarding LF peaklevel asmodul ationsignal for atransmitter,
nor for themean deviation. Many broadcastersuseOor +6 dBmasL F peak level for 100% modulation,
USA oftenuses+10dBm.

Many European countries specify +6dBm for 40 kHz deviation (whichisassumed to bea"mean”
modulation). Thisalows 5.5 dB headroom to 75 kHz (max) deviation, i.e. +11.5 dBm for 100%
modulation.

Anhigherleve minimizessystemandambient noisebut atoohigh level may over-dresstheinput circuitry
of thetransmitter, reduci ngthedynamicdistortion-freerangeover thenominal level (headroom). ltmay also
becostly to produceabroad sygnal withtherequired quality.

For thisreason AEV S.P.A.recommends, whenever possible, toadopt+6++11.5dBmasnominal
peak level for audiomodul ation purpose.

SIRIO2000T transmitter seriesallowstoseta"variabile’ LFlevel onthemainchannel/sranging-3.5+
+12.5dBmtobeset for 100% modulation, witha most nodifferenceinmodul ation performances, if high
quality signa isprovided. Evenatthehigherlevel, atleast +6 dB headroomisadditionaly allowed:i.e.up
to150kHzdeviation, withnodistortion. Obvioudy thisdeviationisnot alowed by any broadcast standard
andthelimiter thresholdinthiscaseshoul d beset at itsmaxi mumto permit undi storted performance.

Theauxiliary channel’ slevel ranges-12++4dBmtoproduce10% modulation, i.e. 7.5kHz deviation.
Consequently typical inputlevelsforan SCA-typesigna (10%max. admissibledeviation) are0.2+1.0V,
1566+2830mV  , whentheinputisset between-11.5and +2.5dB. All thesame, anRDS-typesignal
could beaccommodatedinthe0.052+0.33V___/150+930 mv level range, to producethestandard
peak deviation of 2 kHz, asabove. In case ahigher deviation Isrequired for RDS (some broadcast
authoritiessetitto 3 oreven4kHzdeviationinstead of thestandard 2kHz) ahigher signal level preset
sengitivity of theauxiliary input, isneeded.

Regulatingthenomina inputlevel for 0dB modul ationonthetransmitter isan easy task. Fromtheproper
menufieldyou canseethevariationinreal-time, whiletheinputlevel isbeingadjusted, in0,5dB steps. The
modulationisreportedinkHz asabsol utedeviation, andindB withreferenceto 75kHz.

Inthisfield, thereported deviationincludesany other auxiliary signal aspilottone, wheninstereo, and
RDSor SCA signdls, if used at themoment. Tomeasureonly theaudioinput channel signal, gototheL eft/
Rightlevel menu.

Theauxiliary channel level isequally easy to set, beingmeasured assensitivity indB and asdeviationin
kHz. Remember that, in this case, 0dB correspondsto 7.5kHz deviation, i.e. 10% max allowed total
standard modul ation. Inthisway thetypical level for RDSis-11.5dB for 2kHz deviation. Thismenufield
accountsonly for deviationduetoauxiliary signal. To seetheadded effect onthetotal deviation, gotothe
MPX menu.

Due to the peculiar characteristics of the RDSsignal and the measuring sampling, the reading

isslow to stabilisein case of sudden level variarions and tends sometimes to slightly flicker in few
tenthsof adB. Allow enough timeto stabilizeand take the higher deviation reported astheright one.
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Thetransmitter’ sinterna limiter ispeak-clippingtype; thismeansthat assoonat it cutsin, modulation
distortionincreasessharply. For thisreason, themodul ation signal should bekept under control toprevent
interventionof thelimiter. Anyway, do not over-estimatethi sproblem: occasional actionof thelimiteris
mostly unperceivable.

Thecut-inlimiter threshold, whenenabled, isfactory pre-setto+2.5dB (100kHz peak value). It may
besetfrom0dB (75kHz) upto+7.1dB (170kHz). Thisthresholdvaueismostly specifiedinthevarious
national standards, andtoleranceto short over-modul ating peaksvariesfromcountry tocountry. Some
countriesdonot permit theuser todisablethelimiter or changethelevel. Somecountriesdonot allow the
user todisablethelimiter or changeitsthreshold. Notethat thelimiter actionbeginsdightly after thepre-
setlevel,withnoactionatal till that. Thedifferencebetweenthethresholdlevel andhardclippingissome
0.50B.

In any case, themodul ation peak va uethat i sinternationally admittedfor FM is75kHzfor peaksthat
arenot extremely short. For thisreason, thelimiter’ scut-inthreshold shouldnever betoohigh. Itishighly
recommended tousean externa multi-bandlimiter to optimisemodul ation, with higher tolerancefor any
audio-signa peaks. Suchdevicesmomentarily reducetheamplifier circuits gainif thethresholdisexceeded
andprevent severe, sgnificantdistortion.

Any external compressor, limiter or audiometer must befrequency compensated with the same time
constant of thepre-emphasi sto modul ateor monitor deviation properly.

Therefore, asmuchasispossible, theaudio level shall be constantly and correctly monitoredand
adjustedtoprevent theinterna limiter fromcuttingin. Doneit, ontheother handtheaudiolevel shouldbe
ashighasitispossible, toachievethebest signal/noiseratio, and presenceeffect, onreception.

Thetendency to over-process audio signalsiscommoninanumber of local broadcasting stations:
if anamount of processingisadvisable, and werecommend using atop gradeone, do not tocompressthe
signal toomuch, asthisimpairstheorigina dynamics.

Theaudioresponseof the SIRIO2000T transmitter isextremely flat, without any perceivableloss on
lowandhighaudiofrequency: forthis reasonlargefrequency aterationsof theaudio signal suppliedby using
aso-called” frequency equaliser” arenot advisable. Anincreaseof thelow and highfrequency contentsof
theaudio signal by morethanafew dB might cause general degradation of modulation dynamicsand
improper functioningof thelimiter.
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RS232port

TheRS232 port managesonly Tx, Rx and Returndatasignal s, withno handshake. Beingthe signals
"invertedwired", youonly need asimpleserial cableof thepin-to-pintype, directly wiredtothesuitable
connectors- usually femaleDB9or DB25 - which must beconnectedtoaPC port. Besides, youneeda
maleconnector - DB9type- to bewiredtothetransmitter end.

Parallel REMOTE port

Thisport accommodatessomelinesfor s mpledirect control / monitor onaDB9mal econnector. They
ae

- Pin1,5,8 Ground.

- Pin2,0nTheAir: a+12V/10kQ signal sthat thetransmitter delivers, subtantial RF power,

- Pin3, Direct power: asigna proportional todirect power ispresent, withapseudo squarelaw.
Rangeis0-5Vdc/ 1kQ impedance. With SIRIO 2000T a5V standsfor 2000W.

- Pin6, RF enable: ashorted circuittoground disablesRF. output=+10V/1ImA.

- Pin7,Alarm:logiclow signal meansalarm. Correct functioningissignalled by +12V/10kQ.
Maximumcurrent sinking capability <10mA.

Pag. 25



5.6 OPERATION
M onoBroadcasting, from amonophonicaudiosour cethr ough mainmonochannel:

1) Wirethe“right” (or mono)input connector tothecorrespondingaudiosourceas describedinthe™system
connection” section. Noconnectiontothe"left" channel inputisneeded. The signal runs through the
channel processor andis15-kHzfiltered and pre-emphasi sed.

2) Sdectthe"MODE" commandmenu(cf. relevant sectiononthemanual) andsalect"MONOR" operating
mode. Confirmor changeal so 50 or 75spreemphasisasrequired.

Mono Broadcasting, from a ster eophonicaudio sour cethr ough theoptional inter nal ster eo-
encoder:

1) Wireboththe"left" and“right” input connector tothecorresponding audio sourceasrequiredfor stereo
transmission. Theaudiosignalswill run through thechannel processorsandwill be15-kHzfilteredand
pre-emphasised onboth channels. Theinternal stereo-encoder will blendthestereoinput sourceto
transmitinmono. Inthiscasethetransmitter isalready presetfor stereooperationif needed, simply
reversingtransmissionmodeto" stereo”, inside theaforementioned.

2) Sdectthe"MODE" commandmenuandsaect"MONO L+R" operatingmode. Confirmor changea so
500r 75uspreemphasisasrequired.

Notethatitispossible, actingontheinternal stereo-encoder, toblendtheleft andright channel or select
only oneof them, without changingthemodul ationsensitivity. Refer tothestereo-encoder descriptiontodo
that.

Monoor Stereo Broadcasting from aRadio-Link Receiver or an External Encoder :

1) Inthis case, thesignal isaready multiplexed and pre-emphasised. Usethe*MPX” input. Thesignal
skipsthecodingandfiltering stagesand thereforeisnot pre-emphasi sed.

2) Selectthe"MODE" command menuandselect the"EXT MPX" operatingmode. Whileitisanyway
advisableto sel ect theproper preemphasi stime-constant asrequiredinyour country, inthispositionthis
selectionisnotinfluent.

Ster eo Broadcasting from a ster eophonicaudio sour cethr ough theoptional inter nal ster eo-
encoder:

1) WiretheXLR-typemodulationinput connectors, marked” Left” (channel) and“ Right” (channel), tothe

output of thetwo channels from themixer or stereosource. They will beinternally 15-kHz filteredand
pre-emphasised signal.
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2) Selectthe"MODE" commandmenuandselect the" STEREO" operating mode. Confirmor change50
or 75uspreemphasisasrequired.

OperationwithaRDSor SCA Encoder:

1) WiretheBNC-type“ Aux” connector totheoutput of theRDSor SCA Encoder. If theinternal optional
stereo-encoder isused, wirethe"MODUL ATION" BNC output tothepil ot-tonesynchroni sationinput
of theRDSencoder, if present.

2) Selectthe"AUX" command menuand push"ENTER" tovary thechannel sensitivity. Adjust both
transmitter sengitivity and/or thelevel of theexterna generator for thedeviationreguired, asexplained
inthepreviousmanual sections. Consider that 0dB modul ationreading (not theinputlevel) inthisfield
means 10% total modulation or 7.5kHz deviation, i.e. thestandard pre-settingfor aSCA auxiliary
channel. Inthecaseof RDS, areading of -11.5dB or 2kHzisthecorrect valueof modul ation.

3) Tota modulationanddeviationcanbereadonthe"MPX" display field, plusany other compositesigna
available present.

M odulation Adjustment with br oadcast signal:
Check theoverall modulationlevel for adequacy, asfollows:

1) Selectthedisplay menufield"MPX": thetotal modul ationwill bedisplayed, bothindB andasdeviation
inkHz. Ananalog moving bar and adigital peak readingarecontemporary shown.

2) Sendapseudoconstantlevel musical signal tothemodulator input, check themeasurehoversinthe
aroundof 0dBm (or thechosenvalue, i.e. +6dB) and movesabit higher during signal peaksonly,and
by nomorethan1or2dB. Forany other reading, adjustthemixer’ s“MASTER” volume until the above
conditions areobtained.

Thered“Limiter” darm LED shouldnot or rarely light up, asthiswoul dindi catedistortion.

If thelimiteris setjust above75kHz, thered LED will light up above0dB (or chosenlevel) and
themodulation measured will never show amuchgreater value. Factory pre-setis100kHz (+2.5dB).

Check of Pilot toneon Stereophonic Transmission:

Incaseof internal stereo-encoder, noallowanceisexternally providedtochangethepilottonelevel,
whichiswouldinternally pre-set for 9-10% of modulation, i.e.-21+-20dB or 7+ 7.5kHz corresponding

tothestandarddeviation of . Incasethestereomultiplex signal itisprovided by aseparateexternal stereo-
encoder, it must bemeasuredin absenceof audio modul ationand any other auxiliary signal asbel ow:
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1) Disconnectany signal from theexternal stereo-encoder inputandany RDSor SCA signal.

2) Sdectthedisplay menufidd"MPX" andcheck thepil ottone, whichmust benow theonly sgnal avaable.
Thestandardlevel isthat previoudy stated, i.e. 9-10%or -21+-20dB, and may beadjustedaccordingly
ontheexternal stereo-encoder tosuittherequest.

3) Reconnectany previously disconnectedsignal asdone.

Verylow power level transmission:

SIRIO2000T transmitter isnot reccomended asavery low power unit. Donot useat lessthan 250W
, hever below 100 Watt. Althoughrare, with specific power andfrequency combinations(usually atless
than20Watt), somesub-harmonicand/or spurioussignal smay begenerated, andthepower level stability
isanyway notgood asitisat higher power level. Moreover, it may bedangeroustouseatransmitter which
may generateavery higher power if improperly setinalower power tail ored antennalfiltersenvironment.

If low power level transmissionisimperative, adjustitvery carefully and al so pre-set themaximum
output power whichmay beadjusted by mainregulation: thesoftwarepermitsto adjust themax RF output
level (cfr. relevant sectioninthemanual). Carefully check withaspectrumanalyser that thetransmitteris
workly properly at andjust bel ow theoperating power.

Theingallationof thetransmitter isthereby completed. Many other monitoringand control facilitiesare
provided by theinternal display and software, and areremotely accessible. Navigationthroughthemenu
driven softwareissuggested and encouraged togain confidencewiththeoptions. noextensivetrainingis
needed for themost common options. Neverthlesssomeoptionsare hiddenfor security purposesand
awaysrequire thepassword. Readtherel evant sectionof themanual toknow al possiblefunctionswhich
areadjustable.

AEV SP.A. remindsyouthat wearealwaysavailablefor further informationsor totackleany specific
problemY oumay encounter.

% WARNING!

OPERATION WITHOUT THE ANTENNA OR WITH A FAULTY ANTENNA
CONNECTIONMAY CAUSEDEGRADATIONAND POSSIBLEDESTRUCTION OF THE
FINAL STAGE. THISFAILUREISNOT COVEREDBY THE GUARANTEE.
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6. COMMANDS AND PROGRAMMING

Thetransmitter allowsexhaustivecontrol of al transmission parametersand compl eteprogrammability
andmonitoringfacilitiesthroughthevarioussoftwarecontrol sviathefront pane keyboardanddisplay. The
samefunctionsareremotel y addressablewithaproper software, whichisnotincludedasastandard option.

For adescriptionof remotecapability seetheproper sectiononthemanud.. Inthissectionwewill examine
thefront panel menu-drivenoperational capability.

6.1 PASSWORD ORGANIZATION

Thepassword organisationissetin 3 security levels, each havingitsown password. Anhigher level
permitstochangeal sothelower level sauthorisationsand passwords.

Each passwordiscomposed by 4 a phanumeric characters, including extended capital andlower case
onesand severa special symbols. Wesuggest usingawiderangeof charactersasthesecurity level raises,
soastoincreasethepossiblecombinations. Nopasswordisever shown: itisalwaysmasked by dummy
charactersas”...." or"****" Neverthel essit may bealwayschangedwiththehigher level authorisation.
Hereisthepurposeof eachlevel:

Leve 1: L ower securitylevel. Itisneededtoaccesstomost of themonitoring and control menufields,
not permittingtoal ter or programming any operating parameter. Itisfactory pre-set to" of " sate
by default, enabling theuser navigationthroughthetransmitter'smonitoringmenuinformation.
AEV SP.A.suggestleavingitinitsstateif ahighprivacy level isnot needed.

If setto”on" itwill show thedefault menufiel d#00 (c.r. menutree), requiring passwordfor any
otherinformationor pre-set. Failuretoinsert acorrect password of any level will prohibit any
other accesstothecommandsfor thetime-out length (usually 3minutes).

Nochangeof thefunctioningmodeisdoneincaseof incorrect passwordinput. Noinformation
isavail ableonthedisplay regardingthetransmitter functioning.

L evel 2: Servicelevel. Thispasswordisneeded for any functioning set-up asfrequency and power,
sengitivities, clock and dateetc. I tsusei sreserved to servicetechni cianswhoneed awideaccess
tothetransmitter presetsandfunctions.

Whilethedefault factory stateis"off", AEV S.P.A. suggestschanging thedefault stateand
passwordimmediately at thefirst power on, toprevent unauthorised peoplefromtamperingwith
thetransmitter commands, if thedefault wordisknownor thestateisset to" of f".
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Level 3: Highest securitylevel. Itisadways"on™ by default andresetsanyway to" on" after thedisplay
time-out, for security purpose. Itsknowl edgei sdeserved only toaver y fewindividua sandmust
beimmediately entered after set up and keptinasafeplace: thereisnowaytoreadit after
you havesetitand confirmedintothetransmitter.

Thispassword must beimmediately changed at thefirst pre-set of the transmitter: if any
unauthorised peopletamper withit or youloseit, thereisnoway torecover or changeit. If you
donot know thecorrect word thetransmitter may becomeunmanageable.
Accesstothetransmitter will thenrequirefactoryreprogrammingor changingof the
internal CPU.

For any parametersthat may requiresomesettinginthefield, the2ndlevel passwordisenough
and may beusedfor any standard servicerequirement. Themainpurposeof theexistenceof the
3rdlevel isasecurity assurancefor theuser if helosescontrol onthelower level password.
Only veryfew critical parameters, likelimiter permissionor control requirethispassword, asin
somecountriesthisfunctionsarenot allowedtobefreely chosen.

6.2 FACTORY DEFAULT PASSWORDS

Thesearethefactory default password:

Levd 1: POO1
Leved 2: P0O02
Leve 3: ABCD

Accordingtowhat previoudy said, besuretochangeat | east the 3rd, and possibly the2ndlevel , assoon
asyoureceiveandturnonthetransmitter.

For security purposethe3rdlevel password may befactory changedfromthedefault valuebeforethe
transmitter i sshipped, in consequenceof aspecificcustomer request.
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6.3 MENU AND COMMANDSDESCRIPTION

Thehierarchical treeof themenuisdepictedinthefollowingtable, withasmall number near theleft side
of eachfieldfor easy reference. Inthefollowing pageswewill examineeachmenufieldand option.

All of thefirst columnfieldsrequirethefirst level password authorisationtobenavigated. Similarly al the
second columnfiel dsrequirethesecondlevel authorisation, assomeinthethird column. Thethirdlevel is
requiredonly by somefunctionsinthislast column.

X25 S/IW
Vers. 1.0

1} ENTER PASSWORD
CODE

Vers. 1.0

[N

00|

o
w

1| DIR POWER 25W 21] 1| MAX REFL POWER
REF POWER 0.0W SET DIR POWER | AUTOCONTROL

2l MPX 75KHz +7.1dB| 22 32l MPX LIMIT LEVEL
#HitHHHHE 0 | SET MPX GAIN AUTOCONTROL

[=}

03] LEFT level -3.0dB
RIGHT level -4.0dB
o4| Lttt O |
R##H#HHI#HI# O |
os[ AUX -11.0dB 25|
Hit |

SET AUX GAIN

06l AUX L R MPX
p0.0 0.0 0.0 0.0

07l M= MONO PR= OFF 7|SET MODE, PREENF. 37
FM 100.0 MHz & FREQ.
og| VS2 Vs+ Vs-
28V +12.5V -12.7V

09) T=+25°C 29 39| AUTO POWER DOWN?

01 JAN 01 17:22 SET DATA & TIME 23:00-06:00 P=50%

ELAPSED TIME

13 SET PASSWORD 3] CONF. PASSWORD
LEV.1 el

N

FREQUENCY MODE

N

EXEC SW RESET?
YES/INO

> A

-
i
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Navigationthroughthemenufiel dsisstraight forwardand naturd, withthedirectionkeys. The"up" and
"down" keysscroll thefi dsverticdly, whilethe"left” and"right" keysscrol | themenuhorizzontally . Moving
totheright maybeprohibited by thepassword permission, whilereturningtoleftisalwayspossible.

The"enter" key changesfromscrollingto programmingmode, if allowedinthefield.

Another pushonthe"enter" key will confirmtheinput data. Whenin programmode, theup and down
keyswill changethecharacter, whiletheleft andright key will movethecursor onthefield. Pushingonthe
"escape” key will abort theinput whilerepeated escapecommandswill reset themenufieldtothedefault
one(#00).

A local input time-out will automatically escapethecommand moderesettinginput dataif thisarenot
confirmedwithin60seconds.

Few minutesof experimentswill givethemost usersconfidencewith control keysand menus, making
themableto accessand manageal | mainfeaturesof thetransmitter.

Inany case, itisimpossibletodiscover hiddenfunctionswithout theproper password permission.

Start menu

The start menu fieldisthe unnumbered one on thetop of the menu tree. It isshown only when the
transmitter isturned onfromthemainsor whenaresetissent viasoftwareor hardware. Thedisplay will
show thesoftwareversionandtheinitialization step, whenall theledsandthedisplay will beturnedonand
off forashortwhile, for testing purposes. Any subsequent key input will turnthismenufiel dtothenext, which
requestsavalid password code.

Menu#11: I nitial Password

ENTER PASSWORD

Thisfieldrequeststoinput avalid password code. Whentheinputisconfirmed by the"enter” key, the
wordwill becomparedwiththememorised passwordstableand, if recogni sed, thecorresponding security
level will beallowed. If thepasswordisincorrect or theinputisterminated by an " escape”, thepassword
will besignalisedasinvalidandthesecurity level alowedwill bethat oneinmemory,i.e.0(nopermission
atal),lor2.

If thesecurity level isalready "off" for thelstandthe2ndlevel f actory pre-set,as thereisnoneedto
input any passwordtofreely navigateinthemenutreeandto set themain operating parameters.

Whenthepasswordisrecognizedasvalidandthecorrespondinglevel isdisplayed, pressonescapekey
will turnonthedefault menufiel d#00.
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Menu #00: Default Message

AEV BOLOGNA -ITALY
X25 SW rev.1.0

Thisfieldshowsthedefault messageandthesoftwarerdease. Itisthefie dthatwill beinitia ly displayed
or towhich pressingrepeatedly you canget back, after the" escape” key.

If authorised by the3rdlevel permission, going tothecommandmodeand by pushing™enter”, will change
thefirstrow of thisfieldwithacustom 20 characterslong messagee.g. thefollowing organi sation name:

NORTH-WEST RADIO
X25 SW rev. 1.0

Menu #01: Direct & Reflected Power

Dir Power: 2002 W
Refl Power: 26 W

Thisfieldshowsthedirect andreflected power actually delivered.

Going tothecommand mode, withthe2ndlevel passwordauthorisation, will alowtoset anew direct
RF output power. Seemenu#21.

Menu #02: M ultiplex Signal L evel (Output M odulation)

MPX 75.0kHz + 0.0dB
#HHHHH#HHARHHH O]

Thisfield showsthepresent peak modulationindB referredto 75kHzand asdeviationinkHz. A pseudo-
anal og moving bar will contemporary changeaccordingto themodulation, leavingapeak mark at itsend
for 1 or 2seconds. A vertical bar (]) onthislinemarkstheOdB position.

Command mode, with the 2nd level password authorization, permitsto set the LF input channel
sengitivity. Seemenu#22.

Right key instead permitsto accesstolimiter setup and threshold. Seemenu#32.
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Menu #03: Left & Right Signal Level in dB

LEFT level - 3.0dB
RIGHT level - 4_5dB

Thisfield showsthepresent |eft andright peak modulationindB, referredto 75kHz dev.

Thereadingisadequately accuratewithrea audiosignals. Somesteady statetest toneespecidly atvery
low audiofrequency may beat withthedi screte A DC conversionsometimesproducingreading uncertainty

(aliasing). InthiscasetheMPX level readingwill anyway producecorrect overall modul ationmeasure.

Menu #04: L eft & Right Signal L evel asanalog moving bar

Laa#H#HH#H#E O |
Re###H####H# O |

Thisfieldshowsthepresent|eft andright peak modul ationastwomovingbars. A vertica linemarksOdB
positionandthesameconsi derationsasinthepreviousmenuarestill valid.

Menu #05: Auxiliary Signal L evel M odulation (SCA, or RDS)

AUX 2.0kHz -11.2dB
HHFAHHHAO |

This deviationfield showsthepresent modul ationduetoanauxiliary SCA or RDSsigna inkHz,and

apeak level expressedin dB referredto 7.5kHz 10% of max peak modulation. Usua level for SCA signal
isinstead, higherandtipically 0dB (7.5kHz) . Thestandardmodul ationof theRDSusual level is"kHzi:e:

-11,5dB.

Command mode, with the 2nd level password authorization, allowsto set auxiliary input channel
sengitivity. Seemenu#25.
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Menu #06: Aux, L eft, Right and M px level in dB

AUX L R MPX
-11.2-3.0-4.5+0.0

Thisfiddsummarizesall toghether thepresent modul ationindB of theauxiliary, left, right andmultiplex
signa asseenintheirownmenufields- AUX -L - R- MPX

Menu #08: Internal Voltages

Vs2 Vs+ Vs-
+20.2V +12.4V -12_.9V

Thisfieldshowstheinternal regul ated voltages. In SIRIO2000T V s2iscomprised between+18and
+22V, depending on factory adjustment. Vs+is +12.5 +0.3V, Vs is-13.0V (+1/-3V). A marked
differencefromthesevalues, mayindicateanomalies.

Menu #09: Temperatur e, Dataand Clock

T(A/H) : +30°C +40°C
01 JAN 02 17:22:10

Thisfield showstheinternal temperature, the present dataand clock. Toset dataand clockiitisrequired
togotothecommand mode, withthe2ndlevel password authorisation. Seemenu#29.

Twotemperaturesensorsreadtheroom (A) andtheoutput stageheatsink (H) temperature. Theroom
temperatureisreally that of theexhaust ventilationair anditistakenjust behindthefront pand. Itisusually
2-3°Chigher thantheexternal temperatureat full output power: i.e. nearly +47 °C assuming anexternal
temperatureof +45°C (themaximumallowed).

Theheatsink temperatureisusually 10to 13°C higher thantheroomtemperature @full power.

Beingthemaximumallowedtemperaturelimit +45°C, thetransmitter progressively reducesitsoutput
power whentheambient temperatureisreported higher than 55°C or theheathsink ishigher than 65°C.
Thereisa5°Covertemperaturerangeinwhichtheequipmentisallowedtowork at reduced performance.
Besdes, theequipmentmay reliably work inanambientwhichiseven 10°Chigher thanthemaximumnomina
range, atlessthan maximum output power or for reducedlengthsof time.

Consder that thehigher theambient temperature, thelower theM TBF. Asruleof thumbthelifeisha ved
each 10° Cthetemperatureisincreased. Assuming 10yearsoperatinglifeat +25°C, whichisnotunredigtic,
itmay become2.5yearsat +45°C.
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Menu #12: Elapsed Time

ELAPSED TIME
000356 HOURS

Thisfield showstheel apsedtimeandwhether thetransmitterisontheair (or instand-by withthemains
applied). Thereisnoway to changethereading.

Menu #13: Passwor d M anagement

PASSWORD LEVEL X
code=**** gtatus=0FF

Thisfieldshowsthepassword statusand all owstheuser tochangethecodeand/or thestatusincommand
mode, whenin possess onof thenecessary level authorisationfor that level or anhigher one. Nocodeisever
shownandno accessispermittedtoalevel higher than current authorisation.

If thepassword isunknown, lost or if itwaschanged by mistake, itispossibletochangethelevel status
and codeif holding the higher password. In this case the lower level passwords can be changed and
confirmed; nopossibility insteadtoknow what it wastheol d password. Thismeansthatitisalwayspossible
tochangethe 1st or 2ndlevel passwords, evenif they areunknown, if respectively the2nd or 3rdlevel
passwordarecorrectly entered.

If thepassword or thestatusischanged, itisalwaysrequiredto confirmthecorrect passwordfor that
level. Incaseal ower password permissionisactually enteredinregardtotheneeded action, itispossible
toinputthehigher level passwordsor performingasoftwarereset, if permitted, or turning off andonthemains
voltagethroughtherear mainsswitch or anexternal switch.

The3rdleve authorisation, whenset, will stay validuntill adisplay time-outisperformed,i.e.usualy 3
minutesafter thel ast command. Navigatingthroughthemenuor performingsomeactionwill extendthetime-
OUt.

If thepasswordstatusissetas” ON" for thelevel 1, ahung-upfollowsafter thetime-out. Thisisintentional
toprevent unauthorised peoplefrombrows ngthetransmitter parameter. Transmitter performancewill be
unaffected by thiscondition. Any attempt to accessthetransmitter will causethepasswordrequest: if an
invalidpasswordisentered, it needstowaitfor thetime-out to permitanew attempt or toremovethemains
power fromthetransmitter, socausingan hardwarereset. Eveninthiscase, thefirstrequest will bestill that
toinput avalid password.
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Menu #14: Softwar e Reset

EXEC SOFTWARE RESET?
NO

Thisfieldperformsasoftwareresetif knowingat least thelevel 1 password. Themain purposeof thisreset
istoinput anew password level; itsactionissimilar toturning off andonthemainstothetransmitter. A
softwarereset will leadtoasmall interruption of theRF output power whichwill bere-establishedin1-2
seconds, whilelock on frequency will not belost. No transmission or sensitivity parameter islost in
conseguenceof softwareor hardwarereset.

Toexecuteasoftwarereset the"ENTER" key must be pressedtwice

Menu #21: Output Power Set

Dir Power: 1990 W
Refl Power: 25 W

Thisfieldderivesfrom#01, incommandmode. Thedirect power valueblinkssd ectingit withleftand
rightarrowsandthefieldactspressingtheenter key; theupand downkeysareusedto setthenumericvalue.
Theoutput power will vary inreal time. Confirmingthefina va uewithan"enter", will writethenew setting
inthe memory of thetransmitter. Escapingwill instead abort thechange. A loca time-outwill automaticaly
delete theinput if theinputit self not confirmedin 30sfromthel ast change.

Menu #22: Multiplex, Left & Right Input L evel Set

MPX 75.0kHz + 0.0dB
Nom. input =+ 6.0dBm

Thisfieldincommandmode, withthe2ndlevel passwordauthorisation, servestoset L Finput channels
sengtivity, i.e. multiplex, leftandright channel . Keepinmind that themultiplex andtheright sgnd ssharethe
samechannel andthesensitivity isset tothesameval uefor bothright (or multiplex) andleft channel s, with
adifferential error <0.2dB atany level. Allowedrangeis -3.5++12.5dBm.

Thefirstlineof thedisplay showsthemodul ation, whilethebottomlineshowstherequiredinputleve for

a100% modulation. Of course, increasingthenomina input level will accordingly decreasethemodul ation,
if themodul atotionsigna amplitudeiskept constant.
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M enu #23; Passwor d Confirmation

CONFIRM PASSWORD

Thisfieldisdisplayedwhen password codeor modeischanged on menu#13. It requirestoinput the
samepasswordasinthecurrentlevel whichhasto bechanged. Failuretodoitwill producethefollowing

message

INVALID PASSWORD!

Thisdisplay stopsinput modefor 5 second and then permitsto exit (and possibly totry again) withthe
escapekey.

Menu #25: Auxiliary channel I nput L evel Set

AUX 2.0kHz -11.2dB
Nom. input =+ 0.0dBm

Thisfieldincommand mode, withthe2nd |level password authorisation, allowsto set theauxiliary
channelsinput sengitivity. Allowedrangeis-12++4dBmtoproduce 10% modul ation, i.e. 7.5kHzdeviation
or 0dB intheupper lineof thedisplay.

Menu #27: M ode, Preemphasisand Frequency Set

STEREO PR=50us
FM 102.43 MHz

Inthisfielditispossibleto set thetransmission"modes’ (MONOR, STEREO, MONOL+R, EXT
MPX), thepreemphasi stime-constant (0, 25, 50& 75 us) andthefrequency instep of 10or 100kHz as
pre-seton menu#37. Theaccesstothislastmenuisperformeddirectly fromthemainfrequency menu#07,
pressingthe"right” key.

L eftandright keyschangetheinputfieldswhiletheupanddownkeys, after having selectedwith " enter”

changethevariousoptionsorincrease/decreasethefrequency. To confirmthedisplayed val ue, another
pressof "enter" key isrequired
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Menu #29: Dateand Time Set

T(A/H) : +30°C +36°C
01 JAN 02 17:22:10

Thisfieldisthecommandmodedisplay of menu#09withthe2ndlevel passwordauthorisationandalows
to set dateandtime.

Asintheprevious menu, theleft and right keyschangetheinput fiel dswhiletheupand downkeys
increase/decreasenow thedateandtime.

Menu #31;: Maximum Reflected Power Set

Refl .Pw limit 87 W
Auto Control OFF

Thisfieldpermitsto set themaxi mumreflected power level . Default valueisnearly 90W andinany case
thispower ishardwarelimitedto 100/120W for security reason.

Auto Control onthelower lineisnot yet operativeand could beabsentin somesoftwarerel ease.

Menu #32: Limiter Set

MPX Timit + 7.1dB
Auto Control OFF

Thisfield, withthe2ndlevel authorisation, permitsto set thelimiter action. Theright/left keystogglethe
limiter onandoff. Theup/downkeysvary thethresholdlevel.

Auto Control onthelower lineisnot operativeinsomesoftwarerelease. Whenitis, itwill dynamically

reducetheinput sensitivity toallow distorsionlesslimitingif pre-settoON. Eveninthiscaseitwill bewise
not toexceedthelimiter thresholdtoavoida"pumping" effect onthemodulation.
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Menu #37: Frequency mode

FREQUENCY MODE
100kHz / STEP

Thisfield, withthe3rdlevel authorisation, allow to set thefrequency stepvariation between 100and
10kHz.

M enu #39: Power -down setup

AUTO POWER-DOWN OFF
23:00--06:00 P=50%

Thisfield, withthe2ndlevel authorisation, allow to preset the" power-down™ mode.
If thismodeison, theoutput power will beautomatically decreased tothepre-set percentageinthe

timeperiodsetinthebottomline. Thescal ed power isapproximate, and must betested and/or adjusted
beforefinal setup, if critical.
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7. SERVICE AND MAINTENANCE
SinceSIRIO2000T isforced-air cooledby aninterna low-pressurefan, itissubjecttoclogging by dust.

Itisthereforerecommendednot toingtal thetransmitter inexcessively dusty environmentsbuttochoose
cleanones. Placetransmitter abovefloor level onastablestand/rack toinsureagood ventil ation. Depending
onthelocal situation, incomplex casesissuggestedtointernally cleantheequipment withasoft brushor
compressedair at somefixedtimeintervals, i.e. between6and 12 months.

Becauseof thehigh-quality material susedintheir manufacture, out of theabovecasesif SIRIO2000T
isinstalledassetforthasper “INSTALLATION AND USE,” itwill not requireany special maintenance
for quitealongtime.

After afew yearsof continuousservice, itisrecommended thetransmitter i ssent back tothefactory or
toaspecialisedlaboratory, whereits characteristicscan bechecked and somere-calibration canbedone,
whenneeded.

Itisespecially important that the power supply beover-hauledwhenthetransmitter havebeenworking
at high temperatures, over 30/ 35°C.

Never changetheinternal calibrationsto avoid altering thetransmitter declared perform-
ances.
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8. GUARANTEE
Likeal AEV S.P.A.'ssolid stateequipment, thistransmitter carries aone-year guaranteeon all the
componentswiththeexclus onof thefinal RF power transi storswhich may bedamaged by faulty output
connections.
Thisguaranteeisnull andvoidsif thetransmitter istamperedwith, or if failureisduetoimproper use,
wronginstallationor external causes, such asmainsovervoltage, lightning or excessivemoistureinthe
environment.

This guarantee covers work done exclusively in our laboratoriesand in those of our agreed
representatives.

The goods shall be delivered carriage prepaid to thelaboratory andshall bereturnedfreight forward.

Thisguaranteedoesnot cover any consequential damagedueto non-operationor faulty operation.
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9. SERVICE MANUAL
9.1 INTERNAL DESCRIPTION

SIRIO2000T transmitter ismade with severa internad modules, as can be seeninthedrawing® Generd
view” andin the" Generd wiring diagram”, both comprised in thismanud:

-The CPU controller and display board
-The LF and RF control main-board
-The stereo-encoder module (optional)
-The FM synthesiser module

-TheRF driver amplifier

-The RF power amplifier array
-Themain regulated power supply
-The auxiliary regulated power supply

For the detail ed description of each module on the following pages, waysrefer to the corresponding
eectrica diagram, in afollowing section of thismanual.

% WARNING!

THIS SECTION IS ONLY AIMED TO GENERAL EXPLANATION, REFERENCE AND
SERVICE PURPOSE BY SKILLED PERSONNEL. AS EXPLAINED IN THE PREVIOUS
SECTIONS, INTERNAL ADJUSTMENTS ARE NOT REQUIRED DURING NORMAL
OPERATION. TAMPERING WITH INTERNAL SETTINGSVOIDS THE WARRANTY, MAY
HARM THE TRANSMITTER AND JEOPARDIZE THE GUARANTEED PERFORMANCE.
COMPONENT VALUESSHOWN MAY VARY FOR PRODUCTION REQUIREMENTS.

DUE TO THE TECHNOLOGY USED, MOST MODULES AND ESPECIALLY THOSE IN
SMD ARE NOT DESIGNED TO BE REPAIRED AND IN CASE OF FAILURE THEY MUST BE
REPLACED WITH BRAND NEW ONES.
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THE CPU CONTROLLER AND DISPLAY

Thiscircuitboardisfundamental ly smple. It contai nsthe CPU, thekeyboard andfew other circuitsthat
wewill briefly discuss.

TheCPU has3digital 8-bit portsand ananalogone. Thislatter istheinterfacewiththeanalogsignals
that must bemeasuredinthetransmitter. A fast peak rectifier built around | C4 drivesoneof theseanal og
lines. All audioor If modul ation plussomesteady statesi gnal saremultiplexedtoitsinput by 1C3, sorequiring
only onepeak rectifier and thisway increasingthenumber of theanal og channels. Oneana og channel reads
theinternal temperaturethroughthe TR3 sensor, whileasecondtemperatureinputisperformed by theline
ANS3, for theheatsink temperaturesensing.

Thesimplespecialised | C6 performsclock and datefunctionsasastand-al oneunit, backed-up by a
battery whichkeepscircuit activefor alongtimewhen power isoff.

Thekeyboard switcharray issequentially scanned onehundredtimesinasecondtodetermineif akey
waspushed. | C5, aserid toparallel converter, drivesthefront-panel ledsandthedi splay backlightingwith
TR2.

Thed phanumericdisplay i saseparatemodul econnected totheboardthrought asmal | flat-cable. Eleven
digital linesfromthe CPU drivethismodule. Theinternal boardtrimmer RT 1regulates theL CD contrast
andmay beusedtoregulateit withdifferent situations. A separatepower supply current for thebacklight
ledsisderived by R41 and R42: theseres storsbecomequitehot whenthedisplay isfull onandtheir heat
somenow influencestheinterna temperaturereadby TR3.

Noother regulationisprovided ontheboard. Theprecision of themeasurementsisguaranteed by a
designthatinvolveslow tolerancecomponentsand theby ad adequatereferencevoltagesource, IC1.
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THE LF AND RF CONTROL AND PROCESSMAIN-BOARD

Thisisthemost complex board in thetransmitter and supportsthe LF input processing, with level
adjustment, audio-passfilteringandlimiting. Ita soincludesthe RF control sectionandthel/Ointerfaces
andinterconnectingthevarioustransmitter moduleswithflat-cables.

Itselectrical diagramissplittedintwo sheetsfor clarity purposeandweshall examinein sequence.

Inthefirst diagram arelocated the /O interfaces, both the audio and the digital ports, and the analog
RF control. Let's start to briefly consder each block diagram.

In the upper |eft Sde of the diagram arelocated the audio channels amplifier/buffers made with 6 op-
amp sections of 1C1 and 1C2. Two impedance selector jumpers for the audio channelslead the pack
and a network made by resistors and diodes protects the inputs from occasional static discharges, as
required for CE compliance. Four unity-gain active buffersfollow, and then two balanced to unbalanced
signal converters, which drive the eectronic attenuator visible in the 2nd sheet.

Thelastop-ampinl C2(d) amplifies theauxiliary channel input witha-0.1dB upper corner band>>200
kHzanddrivesthethird channel of theel ectronicattenuator.

Onthelower |eft of thediagramaretheRS232interface(I C5) andtheparalldl remotel /O activeinterface
withitsprotectionnetwork, builtaround TR1, TR2and TR3. A wired or pull-upmakesthelogiclevels<1V
asOand 10-12V for 1.

Onthelower right section of thediagramitislocated the RF power controller.

TheRFdirect and reflected power signalssamplescoming from the output directional coupler are
amplifiedby IC3intwosymmetrical circuits.

Thedirect-power control circuit, builtaround 1 C4a, continuoudy drivestheRF output stagegain, varying
thesupply voltagetotheRF driver trand stor and theregul ated voltageof theoutput trans stor. Thereflected-
power limitingcircuit |C4bonly actsonthesameloopwhenthel C3b output voltageisgreater thanthe
threshold set by thevoltageontheR49/R50 network. A thirdandfourth section of | C4filtersand buffers
thesignal comingfromthe CPU and set thereferencelevel for theoutput power |oop. TR4 disablestheRF
output whenthesynthesi serisnotlocked.

Intheupper right section of thesheet isshownthecontrol busconnector tothe CPU, whichcarriesthe
digital control linesonthelower pinsandtheanal oglinesontheupper ones. Fromthisconnector comesthe
power supply too. Only +12.5V and-12.5V areused intheboard.

L et'snow gotothesecond sheet of thisdiagram.

Beginningfromtheupper | eft side, wefind | C8, whichformsa3-channel digitally controlled attenuator.
It separately managesl eft, rightand auxiliary channd s, whiletheexterna multiplex signa isprocessedinthe
samechannel astheright one. Threebuffers/amplifier follow eachchannel: IC7a,1C8aand1C12a. The
output of thefirsttwoamplifiersdrivethepre-emphasi sstages, whosetimeconstantscanbedigital ly set at
0,50and 75us, throughtheanal og gatesof 1 C9. A limiter stagefollows, built around D8 and D9 diodes
actingasclippers. By varyingthelimiter’ sreferencevoltagedrivenby the CPU though I C13a, thelimiter
thresholdlevel +VI & -VIcanbeadjusted. RT4, if present,imposesaceilingtothelimiter.
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Thesignal goestothestereo-encoder circuit’ sinput sectionsif present. Inthemeantime, thesignal on
themonoright channel pathissenttoal ow-passfilter, cons sting of thesectionbuiltaround | C10and I C11,
whichattenuatesthefreguenciesabove 15kHzfor operationinmono.

TheswitchlC14 sdlectsthesignal i ssuingfromthenon-pre-emphas sedinput sectionthroughR124 or
fromthepre-emphasis-and-filter sectionthrough R128 or fromthestereo-encoder throughR131. 1C12b
buffersthechosensigna and mixitwiththat issuingfromtheauxiliary channel. Whenrequired, thediode
D17further limitstheresultingtotal signd. Thelatter isthen senttotheFM modulating/excitingcircuitvia
|C12cbuffer circuitand adjustedinlevel by RT6asrequired. A separatesectionof | C12 separately buffers
themodul ation signal for monitoring purpose, and sendsit to the modul ation output connector. |C15
deseridisethedigita sgna sentby theCPU tocontrol thetransmissionchannel swith1 C14 andpreemphasis
actionwithC9. Twooutput linesfromlC15areusedtolatchtheremoteoutputlines"Failure" and" Onthe

ar.

THE STEREO-ENCODER MODULE

Theencoding circuit usesan 8-step switching technique, whichensuresexcel lent performancewitha
relatively smplecircuit. Withthistechniquethefirst harmonicsthat areassociated withtheresulting stereo
multiplex signal arethe7thand 9th (266 and 342kHz); thissimplifiesthedesignof thelow-passfilter on
thissgnd.

Theaudiosignal isfilteredbeyond 15kHz by thetwo precisionactivel ow-passfiltersbuiltaround | C1
+1CA4. Itisthenbuffered by | C3dand | C4cand appliedtotheencodingcircuit presentinl C8. Toremove
higher order harmonicproducts, another higher frequency | ow-passfilter follows. Alsothisfilterismadewith
highly preciseactivecircuitry builtaround | C5and1C6a, b. Thelatter section(c) of | C6 performsphase
equalization. Thefour analog switchescontainedin| C7 allow to sel ect themono or the stereo-encoded
signal andtodlightly vary theencoder gainto adjust for the 90% audio modul ationin stereovs. 100%in
mono. TwojumpersonBDl1areusedtosel ect either Left or Right or L eft+Right channel for mono operation,
withnooutput level change. Asfactory configured, bothjumpersareingtalled, tomix L eftand Right channel
for"MONOL+R" operation.

Circuits IC10, IC11 supply theencoder’ stime base; 1C9 synthesi zesthe19kHz pil ot frequency which

isfilteredandbufferedby | C5a. A separate 1V ppoutputisprovided onJ2todrivecarrier synchronization
onapossibleexternal RDSgenerator.
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THE SYNTHES SED OSCILLATOR

Thefrequency synthesizer isaclassical phase-locked-loopcircuitwith 10-kHz step synthesisacrossthe
entireFM band.

Thevery low-noisefundamenta -frequency V CO consistsof aFET -oscill ator trans stor TR5, modul ated
by thevaractor diodeD4+D7whichal soset theoperatingfrequency. Thecircuitissensitivity compensated
vs. carrier frequency variation sothatitsmodul ationgainvarieslessthen 0.5dB acrosstheentireoperating
range.

Modulationdistortionistypically lower than0.03%withover 90dB SN ratioinmonomodewithinthe
30- 20,000 Hz band.

TheRFsgnalisbufferedand amplifiedby threecascaded transistorsTR6+ TR8, fromwhichisderived
thefeedback signal tothePL L andthedrivesignal for theoutput RF stage. Thislatter oneiscomposed by
twosmall mosfet transistorsTR9 and TR10and deliversabout 900 mW output level (+29dBm) over the
full FM range. Tocorrectly operate, TR9and TR10requireagatebiasvoltage, whichisfactory pre-setby
RTL

Thedigital PLL circuitisentirely containedinl C2,whosefregquency referenceisderivedfroman highly
precisetemperaturecompensated oscillator (TCXO1) running at afrequency of 12.8 MHz.

Tocorrectly operateonthechosenfrequency, | C2must beseria ly programmedwithcomplex data. This
task isperformed by thetransmitter CPU through 3 control lines.

|Clalsoservesasaloopfilteringfrom 1 C2 frequency comparator output tothevaractor diodesand
lock detection. Notethat biasvoltageisremoved fromoutput trans storsthrough TR4 and TR3toturn-of f
RFwhenthePLL isnotlocked ontheright frequency. Thecontrol loopwasdesignedtoensurethat cross-
talk added to stereo-compositesignal isbelow -55 dB at 30Hzandisvirtually notinfluentat just slightly
higherfrequencies.

THE RF DRIVER AMPLIFIER

Thisstageisdesigned withonehigh gainmosfet RF power transistor, whichhassome17dB gain,ina
broadbanddesign.

A resigtiveinput attenuator (R2, R3, R4) enhancesmatchingwiththepreviousstageand contributes
toinsulatethetwo stages. A broadband matching network feedsthetransi stor gateand and theother one
followsthetransistordrain.

Theavailableoutput power of thisunitiswell over 25W onthewholeFM range, with28V power supply.
Tolimitthat power uptonearly 20W, alower power supply voltageisapplied, usualy 20V.
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Thetrang stor gateisbiased by azener network and aresi stivetrimmer whichadjuststheidlecurrent of
thetransistor. RT 1isusudly set toprovidesome200mA draincurrent, with+12V dccontrol voltageapplied
andnoRFinput. Varyingthecontrol voltagetowardsanegativesupply progressively disablestheamplifier
transistor, soit effectively actsasan AGCinpuit.

Thepower management circuit, inaclosedloopdriven by theoutput sensecircuitry, variesthisvol tage.
Thiswill accordingly vary theoutput power to obtainthe pre-set valueand copewithaarmand start-up
conditions.

Thelow-passsectionandthedirectional coupler circuit shownintheelectrical diagramandallowedin
theboardfor different applications(25W stand a oneexciter) may benot present sincethoseciruitsarenot
neededfor anencloseddriver.

THERFPOWERAMPLIFIERARRAY

Thisstagei sdes gnedwithfour 500W amplifier modul es, coupledwithaninput splitter andwithanoutput
combiner. A low-passinincorporatedinthelatter, togheter withadirectional coupler.

Thewholeassemblyiscontainedinafully screened box, which may beaccessed fromthebottomof the
transmitter, only removingthebottom cover. A quick description of each stagefollows.
Theinput RF power splitter

Thepurpose of thissmpleboard ismainly to divide theinput RF drive power in four identical signdls,
one for each power amplifier module, providing agood insulation between each output port (>20 dB,

typ. 23 dB minimum on thewhole FM band).

Thisisdone by aWilkinson type printed coupler, followed by the balancing resistor array R21 +
R24.

A directiond coupler sensestheinput RF level and RT 1 isregulated to provide the overdrive protection
circuit trip at the right maximum input level. The board supportsaso thedirect (or forward) and reflected
detector sengtivity trimmers, whose input comes from the output board.

Two additional lines support the RF module bias (or AGC) line and the temperature sensing PTC
thermistor on the heatsink.
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TheRF power amplifier modules

These modules are built around a couple of "Gemini type" Mos-fet transistors each oneforming a
300W push-pull amplifier.

Discrete Wilkinson-type couplers are on both the input and the output module section, dividing and
recombining theinput and output Sgnas, so providing asuitable insulation between the transstors.

A small balancing resistor R1 is mounted on the input splitter, while amuch bigger resistor R14 is
mounted in the output combiner.

A group of C, Rand L RF decoupler and dampening components are mounted on the positive supply
line of each amplifier, plusasmall valueresistor, R12 and R13, for possible separate current detection
of each supply leg.

The gate biasis separately adjusted through R15 and R16 on each section. Do not tamper the factory
bias preset values! The full power output of the 500 module actually exceeds 600W, to provide some
room for coupling losses on the combining stages of higher power amplifiers, like it happens with
SIRIO2000T.

Theoutput RF power combiner, L PFand coupler

Thismoduleis symmetric to theinput power splitter and isanother printed Wilkinson coupler, whose
power management capability isobviously much higher than the input board. 1n this case the power
balancing resistors are high power devices, whose centre connection is referred to ground through an
inductor, which purposeisto discharge static e ectricity on the antenna, up to arelevant amount of power.

The power combiner isfollowed by a printed low-passfilter, which attenuates the harmonic products
generated by theamplifiers.

3 directional samplelinesderivetwo rectified voltages proportiona to the direct and reflected output
power and a RF signal for externa monitoring purposes.
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THE MAIN POWER SUPPLY REGULATOR

Thismodule gives an efficient regulation of the raw dc input, 140V +15% to the nomina lower one
of 48V needed by the RF output power modules. Being the efficiency very high, only alittle heat is
produced in the regulation process. The current capability of the regulator is higher than requested,
approacheing some 70A @ 48V.

A control 1/0 connector on an upper daughter board, allows aremote control of the regulator by the
transmitter controller, i.e. output on/stand-by, current and voltage monitoring, status prompting and aert.

Theregulated voltage is dynamically varied by the AL C control with the output power, to maintain
high efficiency at reduced power levels, proportionally decreasing the generated hest amount. Thevoltage
variesin therange of 3010 48V, the higher one being measurable only when thetransmitter is set at the
maximum output power.

A fast 80A semiconductor-grade protection fuse is screwed on the board: it may be fused by the
crowbar protection in case of switching transstor damage. |If this happensafirst attempt to replace the
fuse may be accomplished, after having verified the integrity of the power trangstors. Usually something
Is broken so causing the fuse blow-up.

Reparation of thismoduleinthefieldisvery difficult if any component other than the fuse and/or a

power transistor failed. It isstrongly suggested to replace the module with anew one, and to send back
the damaged oneto the factory for inspection and apossiblerepair.
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THE AUXILIARY POWER SUPPLY REGULATOR

Alsothissmall power supply regul atorisanhigh-efficiency, low-voltageswitch-modetype. Itsinputis
derived by themainnominally regulated +48V .

Themainswitch-moderegulator isbuit around | C1 which control stheconductionduty-cycleof its
internal series-pass power MOSFET to obtain a28.0 £0.1V DC regulated voltage. The oscillation
frequency isfixed, around 100kHz.

L 1and C26/C27 formthemainintegration cell, which averagesthepulsed voltageat | C1 output. A
secondfilteringcell, L2, C28/C29further removeshighfrequency noisecontentsfromthemainregul ated
output.

A 30V zener diode, D8, isinpardle withthemainregul ated output for safety purpose. Shouldtheinterna
switchtrang stor fail short, D8 woul d break-downbl owing theseriesinput fuseontheboard, avoidingmore
costly overvoltagedamagestotherest of thetransmitter. Itisimperativenottoexceedthenomina +28.0V
(+0.1V max) onthemainregul ated output to avoid overstresson thiscomponent and consequent failure.
Neverthlessinthistransmitter themainregulatedvoltageisusualy setto+20V andlimited to 22-23V max,
asneeded by theRFdriver amplifiertodeliver 18to20W.

Another lower power switch-model Cregul ator derivestheauxiliary regulated +12.5V voltage(x0.5V/
0.5A, average) andalosely regulated-12.5 +1V.

Theefficiency of thewhol ecircuitry isvery highand managesasubstantia amount of power versusmains

voltagechanges, diss patinglittleenergy, sokeepingoverall temperaturel ow withnoextensveheatsinking,
required by conventiond linear regulators.
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Electronic Broadcast Equipment

SIRIO 2000T TRANSMITTER - REAR INTERNAL VIEW
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SIRIO 25AL5 -- AUXILIARY POWER REGULATOR BOARD
ELECTRICAL DIAGRAM
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CPU CONTROLLER & DISPLAY BOARD

ELECTRICAL DIAGRAM
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Electronic Broadcast Equipment
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