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WARNING

The apparatus described in this manual has been designed and manufactured with devices to safe-
guard the users. In any caseit is recommended that during any operation of install ation, maintenance,
miscellaneous interventions and calibrations requiring the apparatus to be switched on,

THE USER TAKESALL THE
PRECAUTIONS AGAINST INCIDENTS

It isrequired to use the proper clothes and protection gloves in order to prevent damages from inci-
dental contacts with high-voltage parts.

The manufacturer declines every responsibility in case the recommendations above are not followed.

IMPORTANT

The component lists attached to the relevant electrical diagramsindicate for each item the reference,
the description and the type normally used.

The Elettronika S.r.l. though reserves the right to use or supply as spare parts components with
equivalent characteristics but of a different type, assuring anyway the optimal work of the apparatus
in accordance with the specifications.

The enclosed monographs are solely owned by Elettronika Sir.l.
Theuse of anything enclosed in thistechnical manual without explicit authorization given by Elettronika
S.r.l. will be prosecuted by the law.

The dataand technical characteristics of the apparatus described in this manual are not compelling for
the manufacturer.

The Elettronika S.r.l. reservesthe right to make, without previous notice, modifications or updatesin
order to improve the quality of the product.

The general conditions of supply and sale are described in the contracts.

The delivery time are in accordance with the products and quantities ordered.



Warranty

Summary of warranty

We, ELETTRONIKA Sr.l., SS096 Km113Z.I. PALO DEL COLLE (BA) ITALY, warrant to the ORIGINAL PURCHASER of a NEW product, for a
period of one (1) year fromthe date of purchase by the original purchaser (the“ warranty period” ) that the new ELETTRONIKA product isfree of defects
in materials and workmanship and will meet or exceed all advertised specifications for such a product. This warranty does not extend to any subsequent
purchaser or user, and automatically terminates upon sale or other disposition of our product.

Items excluded from this ELETTRONIKA warranty

We are not responsible for product failure caused by misuse, accident, or neglect. This warranty does not extend to any product on which the serial
number has been defaced, altered, or removed. It does not cover damage to loads or any other products or accessories resulting from ELETTRONIKA
product failure. It does not cover defects or damage caused by use of unauthorized modificstions, accessories, parts, or service.

What we will do

We will remedy any defect, in material or workmanship (except as excluded), in our sole discretion, by repair, replacement, or refund. If arefundis
elected, then you must make the defective or malfunctioning component available to us free and clear of all liens or other encumbrances. The refund will
be equal to the actual purchase price, not including interest, insurance, closing costs, and other finance charges less a reasonable depreciation on the
product from the date of original purchase. Warranty work can only be performed at our authorized service centers or at our factory. Expenses in
remedying the defect will be borne by ELETTRONIKA, including one-way surface freight shipping costs within the United Sates. (Purchaser must bear
the expense of shipping the product between any foreign country and the port of entry in the United States and all taxes, duties, and other custom’ s feg(s)
for such foreign shipments).

How to obtain warranty service

You must notify us of your need for warranty service not later than ninety (90) days after the expiration of the warranty period. We will give you an
authorization to return the product for service. All components must be shipped in a factory pack or equivalent which, if needed, may

Desclaimer of consequential and incidental damages

You are not entitled to recover fromus any consequential or incidental damages resulting fromany defect in our product. Thisincludes any damage
to another product or products resulting from such a defect.

Warranty alterations

No person has the authority to enlarge, or modify this warranty. The warranty is not extended by the lenght of time for which you are deprived of
the use of the product. Repairs and replacement parts are provided under the terms of this warranty shall carry only the unexpired portion of this
warranty.

Design changes

We reserve the right to change the design of any product from time to time without notice and with no obligation to make corresponding changesin
products previously manufactured.

Legal remedies of purchaser

There is no warranty which extends beyond the terms hereof. Thiswritten warranty is given in lieu of any oral or implied warranties not contained
herein. We disclaimall implied warranties, including without limitation any warranties of merchantability or fitness for a particular purpose. No action
to enforce this warranty shall be commenced later than ninety (90) days after expiration of the warranty period.

Warranty for electronic tubes

Thewarranty applied for electronic tubesis the one given by the manufacturer of the tube. In the event that the product shows anomalies within the
deadline of the validity of the warranty given by the manufacturer of the product itself, the buyer will have to return it to the seller with the needed
documents and the written description of the defect. The seller will ship the broken tube to the manufacturer in order to effect the necessary technical
tests to find out the cause of the anomaly. Meanwhile the buyer of the tube who needs to use, and as such to replace immediately the product, will have
to buy a new one and provide to the relevant payment, further to theissuing by the seller of a regular commercial invoice. After the adequate tests made
by the manufacturer, should the result be positive, that is confirm the defect in manufacturing, the seller will issue a regular credit note in the name of
the buyer and return the amount paid. Should the result be negative, that is detect a negligence in the installation or use by the buyer, he will have no
right against the seller.



INTRODUCTION

The apparatus described in thismanual isthe latest of this series, offering high performances, remark-
ablerdliability and awiderange of characteristics, it al at acompetitive cost.

Itsiseasy to install and use. It only takesto follow the install ation procedure as shown in this manual:
after having removed all from the package, you only haveto follow step by step the description in the
various sections.

Before starting to use the apparatus, remember to:

1 read carefully the general safety information contained in this section;
l:l follow the instructions for the installation and set up of the apparatus,

El read all the remaining sections of this manual in order to know well the apparatus and learn
how to obtain the best of its characteristics.

CONTENTSOF THE MANUAL

The chapter composing this manual contain all the information concerning the use of the apparatus.
For moreinformation refer to ELETTRONIKA Sir.l.
Thismanual ismade up of different chapters, each made up of varioussections.



WARNING!

The currentsand voltagesin thisequipment are dangerous!
Personnel must at all times observe safety regul ation!

This manual isintended as a general guide for trained and qualified personnel who are aware of the
dangersinherent in handling potentially hazaedous el ectrical and electronic circuits.

It isnot intended to contain acomplete statement of all safety precautionswhich should be observed by
personnel in using thisor other el ectronic equipment.

Theinstallation, operation, maintenance and service of thisequipment involvesrisks both to personnel
and equipment, and must be performed only by qualified personnel exercising due care.

Elettronika S.r.l. shall not be responsible for injury or damage resulting from improper procedures or
from the use of improperly trained or inexperienced personnel performing such tasks.

During installation and operation of this equipment, local building codes and fire protection standards
must be observed.

WARNING!

Alwaysdisconnect power before opening covers,
doors, enclosures, gates, panelsor shields.
Alwaysusegrounding sticksand short out high
voltage pointsbefore servicing. Never make
interna adjustments, perform maintenanceor
servicewhen aloneor when fatigued.

Do not remove, short-circuit or tamper with interlock switches on access covers, doors, enclosures,
gates, panels or shields.
Keep away from live circuits, know your equipment and don’ t take chances.

WARNING!

In case of emergency ensurethat power has been disconnected.




Treatment of electrical shock

1) If victimisnot responsivefollow theA, B, C'sof basiclife support.

PLACEVICTIM FLAT ON HISBACK ON A HARD SURFACE

A-AIRWAY B-BREATHING

If unconscious, open airway lift up neck, push If not breathing, begin artificial breathing. Tilt
forehead back, clear out mouth if necessary, head, pinch nostrils, make airttght seal, 4 quick
observe for breathing. full breaths. Remember mouth to mouth resuscita-

tion must be commenced as soon as possible.

C-CIRCULATION

N J
Check carotid pulse. If pulse Approx. 80sec.: 1 rescuer, 15 compressions, 2 quick breaths.
absent, begin artificial circulation. Approx. 60sec.: 2 rescuers, 5 compressions, 1 breath.

NOTE: DONOT INTERRUPT RHYTHM
OF COMPRESSIONSWHEN SECOND PERSON
ISGIVING BREATH.

Cdll for medical assistanceassoon aspossible.



2) If victimisresponsve:

- keep them warm;
- keep them as quiet as possible;
- loosen their clothing (areclining position isrecommended).

FIRST-AID

Personnel engaged in theinstallation, operation, maintenance or servicing of thisequipment are urged
to become familiar with first-aid theory and practices. The following information is not intended to be
a complete first-aid procedure, it is brief and is only to be used as a reference. It is the duty of all
personnel using the equipment to be prepared to give adequate Emergency First Aid and thereby pre-
vent avoidable loss of life.

TREATMENT OF ELECTRICAL BURNS
1) Extensive burned and broken skin.

- Cover areawith clean sheet or cloth (cleansed available cloth article);

- do not break blisters, remove tissure, remove adhered particles of clothing, or apply any salve or
ointment;

- treat victim for shock asrequired,

- arrange transportation to a hospital as quickly as possible;

- if arms or legs are effected keep them elevated.

NOTE

If medical help will not be available within an hour and the victim is conscious and not vomiting, give
him a weak solution of salt and soda: 1 level teaspoonful of salt and 1/2 level teaspoonful of baking
soda to each quart of water (neither hot or cold).

Allow victim to sip slowly about 4 ounces (half aglass) over a period of 15 minutes.
Discontinuefluid if vomiting occurs (do not give alcohal).

2) Lesssevere burns - (1st & 2nd degree).

- Apply cool (not ice cold) compresses using the cleansed available cloth article;

- do not break blisters, removetissue, remove adhered particles of clothing, or apply salve or ointment;
- apply clean dry dressing if necessary;

- treat victim for shock asrequired,

- arrange transportation to a hospital as gickly as possible;

- if arms or legs are affected keep them elevated.



Communication N°1 -2002/95/CE - RoHS Directive

Further to thedirectivesissued by the European Community, 2002/95/CE, 2002/95/CE and 2003/108/
CE, andtotheltaian Decreeof Law n° 151 dated 25 July 2005, thisistoinform the customersof Elettronika
Sr.l. living withinthe boundaries of the European Community about thefollowing obligations:

1) Itisforbiddento trash RAEE products (which includesall broadcasting productswhich are not expressly
labelled aslead-free) dong with normal wastes,

2) Such devices must be brought to proper centres able to perform the adequate processing in order to
recyclether partswhere possible and dispose of theraw materiascontained therein;

3) For equipment purchased from El ettronikaafter the 13th of August 2005, the gathering, transport, processing,
recycleand disposal operationsareresponsibility of Elettronikawho will bear al related expenses;

4) For equipment purchased from Elettronikabefore the 13th of August 2005 , the gathering, transport,
processing, recycleand digposa operationsareresponsbility of Elettronika, whowill bear dl related expenses,
only if you are purchasing from us new equipment in substitution of the disposed one;

5) Electric and € ectronic devicescontainslead in ol dering, cables, etc. Thissubstance pollutesthe environment
and may be accumulated in the organism of plantsand mammals. It isdangerousfor humansbecauseit may
affect blood, bone marrow, peripheral and central nervous system and kidneys, causing anaemia,
encephal opathies(e.g., convulsions), periphera neuropathies, crampsof the abdomen and kidney damages.
Besdesit affectshuman reproduction and growth.

These devicesalso contain mercury. From the environmental point of view, thissubstanceishighly toxicfor
aquaticlife, and can be accumulated in the organism of fish.

L ong-term damagesto humans can affect the central nervous system and thekidneys, producingirritability,
emotional instability, tremors, damagesto the mind and the memory, language disorders. It may alsoirritate
and whiten thegums, and itseffectsmay be cumulative. Based on testson animals, it may affect the human
reproduction or growth.

Thereisaso chrome, whichmay result inirritation of the eyesand respiration system.

Cadmiumisaso present. In humansit may damagelungs, dueto repeated or prolonged contact withitsdust,
and kidneys. It may cause cance.

6) The symbol below marksthe deviceswhich cannot be disposed of aong with normal wastes, asstated in
1) and 2) above.

7) The payment of feesisforeseen for the non-allowed disposal of such devices.
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TXUDS3000ATSC UHF TV TRANSMITTER

DESCRIPTION

The TXUD3000AT SC belongsto the High Power UHF productsfamily of Television Transmittersfully in
LDMOS solid state technol ogy.

The TXUD3000AT SC series represents the 3kW ATSC TV transmitter operating in the UHF Band for
Common amplification process (separate amplification available) of theVVideo and Audio carriersand for
Digitd TV sgnalsof different standards. Thistransmittersfamily hasbeen designed to offer to the customer
high performances, high reliability and greater smplicity intheir operation and maintenance procedures.
TheVideoand Audio sgnal processingisprovided for all Analogueand Digital TV Standardsand dl typesof
Audio applications(Mono and Dua Sound - NICAM) together with colour systemssuch asPAL - NTSC -
SECAM. Thetransmitter ensuresoptimal performanceasowith Digital TV sgnals(DVB-T,ATSC, DTMB,
etc.). Thanksto theamplitude and phase pre-correction circuit, it ispossibleto cancel thedistortionsinthe
output stage, thus cutting down the operating costs. The RF transposition inthedriver iscarried out by a
synthesizer with various possi bilities of accuracy and stability aswell asprecision offset locked by interna or
externd frequency reference.

When equipped with adual-mode exciter (Analogue and DV B-T), thetransmitter can quickly and easily
switch from anal ogue broadcasting mode to DVB-T broadcasting mode (and vice versa), to enable a
comfortableoperation during thetrangition period to thefull-digital broadcastingtime.

The RFAmplifier ismade up by eight RF Amplifier Modulesinstalled in apower rack; themodulesare
dedicated for the Video and Audio carrierscommon amplification and for Digital TV amplification. The
amplifiersemploy solid state L DM OStechnology in order to obtainwideband, reliability, and high efficiency.
Each RF module hasabuilt-in switching-mode power supply unit, self-protected against overcurrentsand
overvoltages, aswell asovertemperatureand VSWR for RF parameters. The cooling systemisfully contained
intothetransmitter. TheAmplifier Control unit providesfull management of thetransmitter without the presence
of the operator, the system includesacentral controller and several peripheral unitsinstalled in each RF
module and rack. Controller and peripherasare connected by aRS485 full-duplex bus.

Power supply output voltagesand currents, Forward and Refl ected Powersof any single power amplifier are
monitorized by Amplifier Control unit.

Inthat way thereisasingleinterface point between user and all thetransmitter. The operator inter-faceis
made by ahigh resolution LCD graphic display and asmplekeyboard, the menuisvery friendly and easy to
use.

TheAmplifier Control unit can befully controlled in‘remote' modevialink or viamodemin RS232 or other
interface.

The equipment design allowsthe soft degradation (RF power [oss) for several transistorsfaults.

12



TECHNICAL CHARACTERISTICS

RFSECTION

Analog Operation

FIrEQUENCY RBNGE ...... oo ne e s e r e s s e e n e e anenr e e e er e e neeneenneeees 470- 860MHz
OULPUL POWEL ...ttt ettt a bt bR bbb £ h Rt E e e et s et e e e e e e e e et e b e eb e e b e e bt eb e b e nnenrenes 10kW PEP
L€ o OSSOSO 38dB +2
Video/ AUdio POWES RELIO ......cccvirieiirieiirieisiese s 10/1 single sound - 20/1/0.2 dual sound
OUL StBOE TECHNOIOTY ....veuveuetenerteeetereeteseete sttt sttt ettt sttt ettt e st et e se et e se et e seebeseebesbenesbeneebeneebeseeneneas Solid StateLDMOS
Video / AUdiOAMPIITICAIION ....cvieeiiieeesee ettt ettt e ettt et Common
= 10 = 0 GK,I,M
SoUNd TraNSMISSION ...cveieeiieiireecsieesi e FM single sound - Dual sound coding IRT - NICAM 728
Harmonics and SUPPreSSioN EMISSION ........coiieiieirieenieesiee et Incompliancewith CCIR rec.
Intermodul ation ProductSfrom Vide0 aNQAUIIO .........eeeeeeieee ettt et e st e s s et sereeebessneeereeas <50dB
FrequENCY SEADIHTTY .....c.oieeieicee ettt et st b e nnenea 2.5ppm (option 0.05ppm)
REF TNPUE CONNECTON ...ttt st e e et b bbbt b bt a8 b e e e e e s e e e s e e e e et eb e e bt e bt enenrennennenes N Female
RF OULPUL CONMECTO ...ttt ettt sttt h bbb b bt se s s e e e e e e ae e st eb e e bt e bt eb e e b e nb e nn e b nenrennen EIA 3+1/8"
Digital Operation

OULPUE POWET (DVB-T) ...eeoeeeeeerveeseeseeeseesessesssessssesssesses s ssssssssessssssesssesssasssssesnsssnssssesssessnsesnsssanssessssnsenns 2500W RMS
OULPUE POWES (ATSC) .ttt ettt sttt sttt b bt bbbt b et bt b e e b e bt e b e bbbt bt et e et e 4000W RMS
DVB-T MOOES. ...ttt bbb All themodeslistedin ETS| EN 300 744
DVB-TIMER ...ttt ettt e b b e £ 452k e b2 e e £ £ b e Rt e e £ e A e R e R e e e £ ek e Rt ee bt eRe e e bt eRene e e nnene s >33dBRMS
DVB-T ShouldersAttenuation (After non-critical mask 6-Cavity filter) ... >40dB RMS
DVB-T OULPUE SPECEIUM ...ttt Compliant ETSI EN 300 744
ATSC SYMDOI RELE ....c.ecvieeiiieirieee e 10.76M Baud/s (Compliant to ATSC Doc. A/53)
Y S O | TSRS >27dBRMS
AT SC ShouldersAttenuation (After simple mask cavity filter ref. total output POWEr) ........ccovverirerierieenine, >46dB RMS
ATSC OULPUL SPECIIUM ...ttt et re e ComplianttoATSC Doc. A/64
VIDEO SECTION

WIOEO TNPUL ..ttt bbbt bbb bbbt e bt e bbbttt bbb BNC 75 Connector
NOMINEL TNPULLEVE] ...ttt ettt b et b e bt e bbbt bbb 1Vpp+6dB
REEUIN L OSS.... et eeeee ettt et et e e ettt e e et e e eteeeeesteeeeateeeeateeeaseeeeasseseesseeeanbeseasseesasseeesnbeseassessnnes >30dB
DC RESIOMAION ...ttt Clamped to the blanking level without affecting the burst
WHITELIMITES .o At 90% picture signal without affecting the chrominance
Transmission characteristics

Sideband SPECIIUM RESPONSE ......cucuiriiiriiiriieriei ettt be s According to the standard
Amplitude FreqUENCY RESPONSE ......c.oiiiiirieiiiieiiriee sttt According to the standard
Group Delay variation without receiver pre-correction and TV demodulator flat ..o <+35ns
Non Linearity DiStortion (1010 75% MOM.) ....c.eiteriitiiieiereeie sttt ettt bbb <5%
Differential Gain (LOT0 75%0MOM.) .....eveuiiteieterieteseet sttt ettt ettt st b e e b e e b e bbbt bbb et bt bt et b e <5%
Differential Phase (1010 75%0 MOM.) .....eritirietiieeteie ettt et eb e b e bt bbb st e e b et b e e b e e ebeneebeseebennenen <5°
Signal torandom noiseratio (Weighted 0.2 LOBMHZ) ..o >60dB
2= g T o L= YIS V7 o o RS TSR <2%
2 I = v (o) GO <2%
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AUDIOSECTION

Nominal Input Level (£50KHZdev.) ......cccovveireireiieciene
INPUE TMPEAANCE ...
Pre-emphasiS.. ..o

Transmission characteristics

Amplitude Frequency RESPONSE ......ccccevrievreenieeneeeieene
Total Harmonic DiStOrtion .........c.ccoeveereeeneeneeneeseeeees

FM Signal to noiseratio (referred to +50kHz dev. f = 400Hz)

AM Signal to NOKISETAtiO ....c.eeveveeirieirieree e
AM Synchronous Modulation ...........ccceverrennenenennenenn,

METERING

Output Forward Power (Peak or RMS)

Output Reflected Power (Peak or RMS)
Unbalance Power (last unbalance load in output combiner)
Transmitter Temperature

Power Amplifier Forward Power (Peak or RMS)
Power Amplifier Reflected Power (Peak or RMS)
Power Amplifier Input Power (Peak or RMS)
Power Amplifier Heatsink Temperature

Pellet Current

Power Supply Voltage

Working Timer

INDICATIONS

Cooling Blower Working (withicon onfront display)
Transmitter Interlock (with icon onfront display)
Alarm (withred LED on front panel)

Transmitter ON/OFF (with green LED on front panel)
Remote ON/OFF (with orange LED on front panel)

............................................................................ -10to+8dBm
......................................................................... 600Q balanced

Input Mains Phase Missing (with green LED on Power Control panel)

PROTECTIONS

Mains Phase Lack

Output Forward Power

Output Reflected Power

Rack Cooling Failure

Power Amplifier Forward Power

Power Amplifier Reflected Power
Power Amplifier Heatsink Temperature
Module Current

Power Supply Voltage

REMOTECONTROL SECTION

Parallel INEITaCe.......eeeieeeeeeee e
Serial INTEITACE ... e
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GENERAL

POWEr SUPPIY VOITBGE .....veeevereeieieeti et 3P+N 230V £15% (3P+N 380V +15% optiondl)
POWET SUPPIY FIEOUENCY ...ttt ettt ettt ettt b et ekt st e st 50-60Hz
POWET FFACLON ...ttt bbbt bR b £ e 8 eEeee e e e e e et e Rt e R e ARt e bt e Rt bt s et d et e e e e e e enneneas >0.98
Analog Power ConsUMPLION (BIACK) ........veuirieiirieiiieiirieisesie ettt 26.5kVA
Digital Power ConsUMPLION (DVB=T) ...c.ciueiiieieeieriete ettt sttt et st b e s et st se st ne st ettt e ee 18.7kVA
Digital POWer CoNSUMPLION (ATSC) ...veeeuiieieieete st see ettt sttt sttt st et s ebe e s e b st st e st s be e ebe e et e e be e ebe e ne 20.7kVA
[ (0T 1o SOOI n.2x 42U
WEIGht (AMPHTIEN T RECK) ...veeetiieeee ettt b ettt se et se et se b e sbe st sbeneareneas 935kg/ 950kg
L [ SRS 5000m*h
L= 10161 = (0 PR P TP PP -5°Cto+45°C
Isolation Transformer (POWES / WEIGNE) ......couieiieeiireierie ettt 40kVA 290kg

Specifications and characteristics are subject to change without notice
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INSTALLATION REQUIREMENTS

Thissection explain how toinstall and configurethetransmitter for your location All internal switching and

setup should be done by quaified service person.

PARAMETER REQUIREMENTS
TRANSMITTER The room should be clean and free of dust. The building floor
ROOM shuold be able to support a load capacity >1000kg/m?
The transmitter should be installed to have space around enough
INSTALLATION for ventilation and for maintenance actions to be allowed.
AREA The minimun requirement space is one meter outer boundary of
transmitter.
The transmitter is designed to work from -5° up to 45°C, anyway
TEMPERATURE to ensure long life is better to keep the room temperature lower
than 35°C.
ELECTRICAL The transmitter power consumption IS <20.7kVA (26.5kVA in
PLANT analog mode), we suggest to design the main power line

capacity increased by at least more than 50%.

MAINS SYSTEM

The mains system should be three phase with neutral. The
trasmitter is available in two different mains voltage models for
380VAC and 230VAC system.

The outlet air should be convoyed out of the room by suitable ducts

AIR COOLING (the transmitter air output adapters has a diameter of 320mm).
The air flow required is 5000m?/h.

The transmitter RF output interface is EIA 1+5/8” (others interface

ANTENNA can be supplied on request in order to match the antenna feeder

or combiner input). The RETURN LOSS of the system should be
greater than 27dB in the operation channel.

Note: the standard cooling systemis supplied with internal ventilation system, air inlet and outlet are
on the top. Other different installations can be proposed for various air connection arrangements.
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SWITCH ON PROCEDURE

Beforeto switch onthe Transmitter isextremely important to check:

- Theright connectionsfor the RF system (antennaor external combiner) and take greatest carefor the Inner
ineach coaxia connections,

- theright connectionswith the Mains Power Supply network, theNeutral linemust be present and connected,
and the correspondence with the voltage nomind valuerequest;

- theright working of the earth-ground connections system, for people safety and transmitter right operation;

- theright connectionsing dethetransmitter with input/output RF cableto/from amplifier block and combiner/
divider system, if for transport or instal l ation reason you had disconnected them before.

Tofollow withfirst switch on pleasefollow the below indications:

- Setin OFF positiondl thefrontal switch, Main, Amplifier Control and AmplifiersBlock;

- turn ON theMainsand theAmplifier’ sswitch. TheAmplifier Control checksthe communicationswith the
amplifier block. If the communicationisok you can turn ON theAmplifier Control, now automeatically the
rack’sblowersand the exciter are switched ON;

- givelittle power into theamplifier and check if all theindicator arein theright situation (no reflected, no
unbalance onthe Amplifier Control, more or lessthe sameindication for current and power for al the
amplifiersblock);

- increasethe power dowly dowly. At rated maximum output power somewatts might be shown as Reflected
Power dueto isolation of directional coupler or returnlossfrom antennasystem.

EXCITER DESCRIPTION

TheATSCTRANSMITTER isan 8-V SB AT SC professional exciter, designed for the most demanding
digital TV broadcasting applications. It integratesamodul ator modul ewith up-to-date FPGA technology and
advanced digital sgnal processing agorithmsin order to generate an absol utely accurate output 8-V SB signdl,
with exceptionaly optimized modul ation and the output filtering techniques.

Very highlinearity performancesare possiblethanksto very careful RF design over theentireVHF and UHF
bandsand with an optimal digital precorrection engineworking s multaneoudy in thetimeand frequency
domains. A high degreeof reliability isguaranteed, moreover, by the use of overs zed cooling devicesand by
control circuitsoperated by modern microprocessor technologies. TheATSC TRANSMITTER can beused
asastand-alone 5W RM Stransmitter or asadriver stagefor amplifiersof greater power. The excellent
spectral purity of the conversion oscillator letstheATSC TRANSMITTER radiatean 8-V SB signal withan
excdlent MER vadue TheATSC TRANSMITTERisequipped withapowerful ASI/SMPTE inputs management
block which allowsto manage the Transport Stream (TS) inputsin afully redundant configuration, thus
significantly improving thereliability of thewholebroadcasting system in every operating condition.
TheATSC TRANSMITTER istotaly compliant tothe A/53, A/54 and A/64 AT SC recommendationswith
6M Hz output channel bandwidth, in VHF and UHF bands.
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RFAMPLIFIER MODULE DESCRIPTION

The RFAmplifier Modulesplacein the TXUD4000AT SC Transmitter station are equipment designed to
simplify transport and installation. Born to ensure high working reliability they excel also for their great
performance.

Thanksto the excellent linearity of the amplifiers, achieved with the use of the state-of-the-art LDMOS
(UHF) technol ogy, these equipment allow excel lent performance bothwithanalogand digital TV signals.
Thedesign redundancy (apower supply for every MOSdevice), the oversized unbal anced power dummy
loads, thewideinput range of the switching-mode power supplies, alow aNO STOPtransmission 24h per
day. Thetemperature of theamplifiersisguaranteed by aforced air cooling system extremely noiseless.
Thepresenceof Amplifier Control that collectsal measuresfrom amplifiersand from antennasystemensure
asinglecontrol point to accessto all MOSFET currents, power suppliesvoltages, temperature of the heat
sinks, amplifiersoutput powerstogether with the RF power reading of the output antennasystem.

A multifunctiona display ontheAmplifier Control makesit possibleto verify al the operating parametersof
theunit. Theamplifiersinthe seriesareremotable by wired telemetry connector or by seria communication,
RS232 on front panel or R85 on rear panel of theAmplifier Control.

CHANNEL CHANGE PROCEDURE

To proceed with achannel change operation, pleasefollow the below indications.

- Follow the channel changeindicationson usersmanual of theexciter;

- fromeach RFAmplifier Modules sel ect the new closest channel frequency;

- tunethe Bandpass Output Filter on new channel;

- if the difference with thetwo channel islessthan 10 you don’t need to change the power amplifier phase
balance. Otherwise, connect adigita meter toaDC Monitor (BNC) on each dummy |load and keep low the
vaue, by tuning themicrostrip length on theinput divider;

- connect aWattmeter and aDummy Load;

- set therated output power and tunetheright Forward Power indication on theAmplifier Control display;

- set the output at 10% of the rated ones, swap the Forward and Reflected cable on therear of theAmplifier
Control and set thereflected indication.

The 3dB Output Coupler isawide band type and don’t need any tuning operations.

DIGITAL UPGRADE

Theamplifier isready to operatewithaDVB-T signal keeping the same anal ogue high performance.

- Replacethe ana ogue Bandpass Filter with adigital ones(critical or not critical mask arewell supported);

- select the RM S Detector instead of peak oneon Amplifier Control and on each power amplifier to havethe
right power indication and the new power darmthreshold:

18



- replacethe analogue Cxciter withaDVB-T ones. If youuseaDVB-T Modulator with | F output you can
usethelFVEGA input;

- the output power should bearound /4 (inDVB-T mode) or 1/3 (inATSC mode) of the and oguerated power
(for example: the5kW = 1.2kW rmsin DV B-T mode or 5kW = 2.0kW rmsin ATSC mode).
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Component list

ElettronikaCode

01404
02015
02201
(02408
02409
02421
02453
02458
02459
02502
02526
02527
02528
02602
02791
02844
02871

07528A
07549A
07550A
07553
075588
07574
07620
07625
07625A
07810
07970

08510
08516
APGO12C
APGO50F
APT144CM

C0798

20

Description

BYPASSING CAPACITOR
BNCCONNECTORFORRGS8CABLE

N CONNECTORFORRG213CABLE

7/16" 90° MALE-FEMALE CONNECTOR
7/16" MALE CONNECTORFORRG213CABLE
EIA7/8° ANGLEFORRIGID LINE

EIA 7/8' CONNECTORFOR7/8" CABLE
EIA 7/8" INNER

EIA 1+5/8" INNER

SMA SOCKET FORRG58CABLE

EIA 1+5/8” RIGID LINE

EIA 1+5/8° ANGLEFORRIGID LINE

EIA 7/8’ RIGID LINE

FLANGEFOREIA 7/8' RIGID LINE
DBOMALE SOCKET PANEL MOUNTING
2POLESSHIELDED SOCKET

DBOSHELL

2mt 16A ILME PENTAPOLISSOCKET

3mt 16A MALE-FEMALECABLE

3WAY MALETERMINAL BLOCK REMOVABLE
3WAY FEMALETERMINAL BLOCK REMOVABLE
HP5082/2800 DIODE
SPACERFORCOPPERBAR

COPPERBAR

1+5/8" C-DC39/3C-XK DIRECTIONAL COUPLER
UHFDTV BANDPASSFHLTER
2POLES16A CIRCUIT BREAKER
4POLES100A CIRCUIT BREAKER

1P+N 500V FUSE-HOLDER

220V GREENLIGHT
MODULARTIMEFINDER

63A CONTACTOR

G025001-00-01HIGH GRID
A2E250-AM06-13EBM BLOWER
3uFWIRED CAPACITOR

FN 256-64-52ACHLTER
PVCPROTECTION

RG5850€2 CABLE

RG21350Q2 CABLE

7/8" 50Q CABLE

AMPLIFIER CONTROL
POWERCONTROL

AUTV/1500LD LMOSUHFTV AMPLIFIER
MULTIPOLARCABLE

MERLIN GERIN PLASTICTAP

gls-bl\)-b-b-bl\)l\)l—‘l\)ldHHHN@NO@H#BNBNQ@QOOI—\N#-b-bl\)B,;Bl\.) Q
oo <

IN
8 b

APT207B/ATSC

Page 1/3



ElettronikaCode

CMS6006
CMS6009
DET08%4
DET1069
DET1126
DET1183
DET1184
DET1201
DET1204
DET1205
DET1283
DET1287R2P
DET1294
DET1309
DET1334R0P
DET1336R0P
DET1343R2P
DET1350R0P
DET1351R0P
DET1362R2Z
DET1375R0P
DET1404R0P
DET1410R0P
DET1411R0P
DET1412R0P
DET1416R0P
DET1528R1P
DET1529R0P
DET1646R0P
FUS)4A
MTGO149AR0
MTGO150AR0
MTGO0152AR0
MTGO0217AR0
PANOO8O
PANOOS1
PANOO82
PANO156R1P
SCHO268AR0
RAK0006U42
V0769

V0914

V0915

V0916

V0929

Description Qty Page 2/3

Im1/2" CABLEWITH 7/16" MALE CONNECTOR
1.5m1/2" CABLEWITH 7/16" MALE CONNECTOR
DET0854R1DETAIL FORFIXING 3dB FILTER
DET1069R0LOCK FORAMPLIFIERSWITHWHEELS
DET1126R0 SUPPORT FOR 1+5/8” RIGID LINE
DET1183R3BAR SUPPORT GUIDE
DET1184R4AANGULAR SUPPORT AMPLIFERS
DET1201R1ANGULAR SUPPORT AMPLIFIERS
DET1204R0 OMEGA SUPPORT GUIDE
DET1205ROGUIDEAMPLIFIERCONTROL
DET1283ROBAR SUPPORT FILTER
DET1287R2DISTRIBUTORNETWORK COVERAGE
DET1294R1 GUIDEDISTRIBUTION NETWORK
DET1309R1ALTERNATIVEBARCLOSURE
DET1334ROPANGULARFASTENINGFIL. NETWORK
DET1336ROPHXING PLATEFILTERNETWORK
DET1343R2ANGULAR SUPPORT AMPLIFIERS
DET1350ROGUIDE PANEL SUPPORT NETWORK
DET1351R0SUPPORT DISTR. NETWORK COVERAGE
DET1362R2 SUPPORT DIRECTIONAL COUPLER
DET1375RODETAIL RACK COUPLING
DET1404ROANGULARFASTENING DUMMY LOAD
DET1410ROBARRETT FASTENING DIVIDERS2WAY
DET1411RODISTRIBUTION NETWORK COVERAGE
DET1412RODISTRIBUTION NETWORK COVERAGE
DET1416R0CAPACITORSFAN SUPPORT
DET1528R1 BAR SUPPORT OUTPUT COUPLER
DET1529RODETAIL FIXINGOUTPUT COUPLER
DET1646ROAIRCONVEYER

4A 500V FUSE

4WAY UHFINPUT DIVIDER

2WAY UHFINPUT DIVIDER

0.7+0.7+1.4kW UHFDUMMY LOAD

350W 50Q DUMMY LOAD

PANOOSORO 1U FRONT PANEL

PANOO81R0O2U FRONT PANEL

PANOO82R0O3U FRONT PANEL

PANO156R1 FRONT PANEL VENTILATED

FAN CABLEBOARD

42U OMPRACK

BLACK PLASTICTAP

2POLESACDISTRIBUTOR

CAPSPROTECTION FORTERMINAL

TERMINAL BOLT

4MOD GW44696 TERMINAL BLOCK TETRAPOL
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ElettronikaCode Description Qty Page 3/3

V0973 COVERFOR5POLESACSOCKET 1
V0974 ACSOCKET COVER 1
V0975 CABLEHEAD 1
V0976 FEMALECONTACT 5
V0989 4WAY ACMULTISOCKET 3
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Component list APGO050

Elettronika Code Description Qty
00174 82kQ 1/2W RESISTOR 12 (APGO50F)
00178 180k€2 1/2W RESISTOR 12
02830A 10A GREEN SOCKET 1
02831 4WAY MALETERMINAL BLOCK REMOVABLE 2
02882A AWAY FEMALE90° TERMINAL BLOCK REMOVABLE 2
02897 2WAY MALETERMINAL BLOCK REMOVABLE 3
02898 2WAY FEMALE90° TERMINAL BLOCK REMOVABLE 3
(03060 5mmGREEN LED 3
07528H 1POLES20A 250V CIRCUIT BREAKER 1
0741 10A FUSE-HOLDER PANEL MOUNTING 2
07543 6A FUSE-HOLDERPCB MOUNTING 3
07561A MINIRELEPCB MOUNTING 3
07633 SWITCH 1
07639 EMERGENCY BUTTON 1
CONO0344R1Z2 CONO0344R1 POWER CONTROL BOX 1
CONO346R2Z CONO0346R2 POWER CONTROL COVER 1
DETO773 DETO0773ROCIRCUIT BREAKERFASTENING 1
FUS00012 COVERFUSE 3
FUS2A 2AFUSE 5
PANO155R2P PANO155R2PFRONT PANEL 1
PN1286A PN1286AR2PRINTED CIRCUIT BOARD 1
VvQo9r7 5POLESAC SOCKET 1
V0978 ACSOCKET CASING 1
V(0979 MALECONTACT 5
Z0021 ROUND BRASSFOR CIRCUIT BREAKER 2
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MAIN CONTROL BOARD SCHO398AR0

SCHO398AR0 Component layout

ol le RIQ RIS RI4 l=| l=| o
Z] | — 1 == ST
H% RI5 RIG FTW,S l=| l=|
12 = =L
U@ RLY2 T "
ﬂ@ R9 RI0 RIT RI2 l=| l=| @H
1@ =l | el
D@ 111 F3 i3

o D DL2 D OL3 D &

SCHO0398AR0 COMPONENT LIST

Part Name/Number Description Qty. Comps.
DL LEDG503060 03060 GREEN LED DIODE 5mm 3 DL1-3
FUSE 2A-PCB 7543 75435x2 FUSE-HOLDER + FUSE 3 F1-3
JCON KBWO02_2P_M_90° 02897 + 02898 ELSAPPCB CONNECTOR 3 J3-5
JCON KBWO04_4P_M_90° 02881 + 02882A ELSAPPCB CONNECTOR 2 J-2

R 100R-1/2W 00139 00139 1/2W 5% RESISTOR 12 R1-12
RL FINDER40.52 756A 7567A RELE 3 RLY1-3
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FAN CABLE BOARD

SCHO0268AR0

SCH0268AR0 Component layout

T T T 1T 1T T T 1T 1T T T T
Z N N L Z N L 7 N
[ O [ O 1l I
48 Ul 12 J3
&9 J10 4 5 N3 J

SCH0268AR0 COMPONENT LIST
Part Name/Number Description Qty. Comps.
JCON HD515V/05-3PVE 02893+02894 PAN PCB CONNECTOR 4 J1-3,38
JTESTP1.3mm 07913 07913 TEST POINT 6 -7,39-10
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0.7+0.7+1.4kW UHF DUMMY LOAD MTGO0152AR0

DESCRIPTION

TheMTG0152A moduleisaload including three unbalancing loads. Two of them can dissipate 700W CW,
the other up to 1400W CW.

Theinput connector of eachloadis7/16” Female. Insdetheloads, FloridaRF-Labsresistorsareused. The
measured Return Lossis higher than 22dB in the band from 450 to 870MHz.

Besidesthereisan input (BNC Femal e connector) for each load alowing to monitor the unbalancing power
level ontheload. Thisinput isvery useful both for testing and while changing channel.

Therear pand of theload module a so as other two inputs:

- 2 pin shielded plug to power the SCHO404A board and thefans;
- 4 pinshieded plug used for the serid cabling of the Load modulesand the M aster modulesin thecomplete
device, in order to protect itin case of failure.

Themodule aso includesthe SCHO404A board and asmall circuit mounted on PN1311A.

Thefollowing isashort description of the operation of the module. Next to the resistors there are two
transducers, LM 35DT, converting atemperature measureinto acontrol voltage. In case of unbalancing
between theamplifiers, the RF power affectstheload and thetemperature of the heat Sink increases. After a
first higher threshol d has been passed, the control voltage, trough the SCHO404A board, enablesthefans. In
normal conditionsthisdecreasesthetemperature of theheat sink until it goesunder alower threshold, thenthe
control voltage disablesthefans.

In case the temperature should rise to about 90°C for any reason, the protection circuit istriggered and
blockstheentiredevice.

TECHNICAL CHARACTERISTICS

FrEOUENCY RANGE ...ttt bt e r b et e e e e et ae bt et bt b b e nneer e re e 460-870MHz
POVVEY ettt b btk £tk bR R R £ R R R R R £ bR e R E Rt bR et bt b e 700- 1400W
REEUIN LLOSS ... .ttt et b ekt b e E bt et R e R et e e s et e bt e b e e et e bt e R e bt s et e Rt b ne e e s e e e e e >22dB
POWEY SUPPIY VOITBOE ....cv ettt bbbt b e b e b e b e bt et bbbt bbbt bt b et e +20N
RF TNPUL TMPEOBINCE ...ttt bbb b e b e b et b s bbbt e bt e bt e b s eb bbb st bt nn s 50Q
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FRONT PANEL

~

1. Grid

REAR PANEL

1. L-1RF Input Connector
2. Test Point

3. L-3 RF Input Connector
4. Unbalance Connector
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5. L-2 RF Input Connector
6. Test Point

7. 24V Fan Connector
8.Grid
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RG316 50 Ohm CABLE

0.25mm 2 WHITE TEFLON

WHITE TEFLON CABLE

1.5mm ¢ RED SILICONE CABLE

1.5mm @ BLACK SILICONE CABLE

MULTIPOLES WIRE (BW=Black Wire - RW=Red Wire)

17 /01 /07

DATE
PCB REF

HTG0152A

SHEET

SIGNATURE

SIGNATURE

LAVOLPE

PCB DESIGNER

DESICNER

LAVOLPE

CABLE DIAGRAM

0.7+0.74+1.4kW UHF DUMMY LOAD

TME

@L@F‘ﬂ@@[ﬁ]ﬂ(ﬁ%

ASSEMBLY CODE

MTGO152A
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Component list

ElettronikaCode

00028A
00441

00058

00664

01041
01041D
01400

02010

02402

02513

02516

02843

02864

(02881

02882

(03001

03207

05552B

07569

07586

075%

08502

02419

160207
CONO0D9
CONG290
CONO348R1P
CONO349R1P
DET1185
DET1253
DET1255
DET1257
DET1318R0P
DET1352R0P
DET1353R0P
PANO156R1P
PN1269AR3F
PN1271A
PN1273A
PN1311AR1A
R0O012
SCHO4A04AR1
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Description

82021206 SMD RESISTOR

350W 50Q2 HIGH POWER TERMINATIONS
27kQ 1/4W RESISTOR

LM35DT THERMAL SENSOR

1nF 50V CERAMICCAPACITOR

1nF 1206 SMD CAPACITOR
BYPASSING CAPACITOR
FEMALEBNCCONNECTOR

7/16" FEMALE CONNECTOR

90 SMB SOCKET cod. R114186000W
SVIB CONNECTOR

2POLESSHIELDED SOCKET
4POLESSHIELDED SOCKET
4POLESMALE CONNECTOR
4POLESFEMALECONNECTOR
1N4148DIODE

HSMS-2802-TR1G DIODE

3-4U HANDLEKIT

24V RELE

24V PAPST FAN

GRIDFAN

RG31650Q2 CABLE

PN419/A PRINTED CIRCUIT BOARD
MULTIPOLESWIRE
CONOOO9R3REARPANEL
CONG290ROCOVER
CONO348R1IPMECHANICAL DETAIL
CONO349R1IPMECHANICAL DETAIL
DET1185R1 MECHANICAL DETAIL
DET1253R2HEAT SINK
DET1255R1MECHANICAL DETAIL
DET1257R2DUMMY LOAD COVER
DET1318ROPMECHANICAL DETAIL
DET1352ROPMECHANICAL DETAIL
DET1353ROPMECHANICAL DETAIL
PANO156R1PFRONT PANEL
PN1269AR3 700W UHFDUMMY LOAD
PN1271AR3PRINTED CIRCUIT BOARD
PN1273AR2PRINTED CIRCUIT BOARD
PN1311AR1PRINTED CIRCUIT BOARD
18mmDIAMETERWHEEL
TEMPERATURE CONTROL BOARD

MTGO0152A
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<
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DUMMY LOAD TEMPERATURE CONTROL BOARD SCHO404AR1
SCHO404AR1 Component layout
i)
[2 " mamm © 9 :
U R14 p1A R16 RITRIR —IRI
IS U™ I S
% ' 7z
= 5
1% : .

SCHO404AR1 COMPONENT LIST

Part Name&/Number

CC 100nF-S01065E
CC 10nF-S01053A

CE 100uF50V-S01795A
IC LM358M-S 04660
ICLM393-S04639

JCON KBW02_2P_M_90°
JCON KBW04_4P_M_90°

JSMB-PCB 02516
JTESTPOINT-P
R 10K-S00053C
R12K-S00054C
R 15K-S00055C
R1K0-S00041C
R1K8-SS
R1M-SS
R220R-SS
R2K0-SS
R47K-S00061C
R4K7-S00049C
R 5K6-S00050C
RL 40.31.24
TRBC807 03453

Description

01065E Y5V 0805 CAPACITOR
01053A SMD 0805 CAPACITOR
01795A ELET. SMD CAPACITOR
04660 SMD INTEG CIRCUIT
04639 SMD INTEG CIRCUIT

02897 + 02898 ELSAPPCB CONNECTOR
02881 + 02882A ELSAPPCB CONNECTOR

02516 PCB CONNECTOR

TEST POINT

00053C RES 1/4W 5% SMD 0805
00054C RES 1/4W 5% SMD 0805
00055C RES 1/4W 5% SMD 0805
00041C RES 1/4W 5% SMD 0805
00044B RES 1/4W 5% SMD 0805
00077B RES 1/4W 5% SMD 0805
00033D RES 1/4W 5% SMD 0805
00004 RES 1/8W 1% SMD 0805
00061C RES 1/4W 5% SMD 0805
00049C RES 1/4W 5% SMD 0805
00050C RES 1/4W 5% SMD 0805
7567CRELE

03453 PNP SMD TRANSISTOR

Qty.

NFEFDANVNNMNNNAMRAMNDMRMODMRRPRENRRERNO

Comps.

C1-2,C4-5,C7,C9
C3,C6

C8

IC1

1C2-3

J6

5

J7

J1-4

R1,R6, R9, R11, R22, R34
R7,R17,R31, R36
R4, R15,R23,R35
R19,R33

R2,R8, R24, R27
R14, R16, R29-30
R20-21

R10,R12
R18,R32
R13,R28

R3, R5, R25-26
RLY1

TR1-2
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PROTECTION BOARD

PN1311AR1

PN1311AR1 Component layout

b4

RLY1

b2

J2

PN1311AR1 COMPONENT LIST

Part Name&/Number

D 1N414803001
JCON KBWO04 4P M_90°
JSMB-PCB 02516

RL 30.22.24 07569

Description Qty.
03001 DIODE 1
02881 + 02882A ELSAPPCB CONNECTOR 1
02516 PCB CONNECTOR 1
07569RELE 1

Comps.

D1
J2

J
RLY1
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UHF DTV BANDPASS FILTER

06684

SPECIFICATIONS

Frequency Range
Bandwidth
Mx Input Power

(with Water Cooling)
Over-Temperature

(with Water Cooling)
Temperature Stability
Environmental Conditions
Weight (Approx)
Connectors

TUNING DATA
Insertion Loss
Selectivity

Return Loss
Group Delay Variation

MAINFEATURES

- UHF 2.5/5kW Digita TV BandpassFilter
- DVB-T and DVB-H Ciriticd and Non-Critical Mask gpplications
- ATSC FCC Mask applications

- 6 Polesédliptica response (Cross Coupling)

- Dual Crosstechnique (four transmission zeros)
- TEM coupled cavitiesdesign

- High sdlectivity and very low loss(Typ. 0.280B @858MHz)
- Temperature stabilized

- Parallel or axia connectors

- Output monitor probeontheleft or right side
- Painted black
- Very compact and lightweight

470 - 862MHz

6 to 8MHz

2.5kW DTV (3.75kW ATV)
5kW DTV (7.5kW ATV)
42K@2.5kW DTV
15K@5kW DTV

<2kHz /K

-5°to +45°C

33kg

2 x EIA 1+5/8" Unflanged

DVB 8MHz Non Critical Mask

<0.32dB@C.F. (858MH?z)
<0.90dB@C.F. +3.8MHz
>4dB@C.F. +4.2MHz
>20dB@C.F. +6MHz
>30dB@C.F. £12MHz
>26dB

<250ns

TECHNICAL DESCRIPTION

OPTIONS

N Z=Z X

EIA 1+5/8" Flanged Connector
EIA 3+1/8" Unflanged Connector
EIA 3+1/8" Flanged Connector
SMA Output Monitor Probe
Water Cooling

DVB 8MHz Critical Mask

<0.37dB@C.F. (858MHz)
<1.30dB@C.F. +3.8MHz
>12dB@C.F. +4.2MHz
>24dB@C.F. +6MHz
>34dB@C.F. £12MHz
>21dB

<450ns

ATSC FCC Mask

<0.42dB@C.F. (803MHz)
<0.72dB@C.F. +2.7MHz
>6dB@C.F. £3.5MHz
>26dB@C.F. +6MHz
>45dB@C.F. +9MHz
>26dB

<150ns

The output filter mod. 06684 isa 6 resonators, cross couplings canonical bandpassfilter, having thereby
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elliptical response. It can betuned on all the channelsof the UHF TV band (470 - 862MHz) and according
todl worldwidestandards (6 to 8M Hzbandwidth). Thedlliptica response having two deep transmissonnulls
makesavery efficient digital TV channd filter response.

Tunings(T1,T2,T3,T4,T5, T6) can bequickly moved after loosening thetwo clampsdowelswithano. 4
Allenwrench. To movetunings, make use of an elastic hammer and asuitablefork when upwardsshiftis
needed.

A finetuning caninstead be accomplished by each cylindrical screw aside, |oosening them by apipewrench
no. 19.

Inorder toset every cavity at thebest, alwaysregulatetuningsand finetuningsso asfinetunings
screwsareall set at the same heights, in therange between 2 and 3cm.

Couplings(K 12, K 23, K 34, K 45, K 56) areregul ated varying thelinksinsertion after loosening both locking
screwswith ano. 4 Allen wrench; theinsertion of thelinksincreasesthe bandwidth.

Thedlipticd responsecharacterigtictransmisson nullsareset by theK 25, K 16linksinasmilar way asabove.

Externd loads(K E) are adjusted | oosening the 6 | ocking screws of theringslocking each connector's support
withano. 4 Allenwrench, and rotating the connector itsdlf. A fineregulationiseasly get by inserting ashort 6
mm shaft inthelatera hole of each support.

Theregulaioniscarried out cons dering that when the command holesare set upwardsthe coupling ismaximum,
otherwiseturning them 90 degreesfrom the maximum the minimum couplingisachieved.

Thesymmetry of theresponse curveisdightly affected by the orientation of theexternal loads (K E); to get
thebest response symmetry, rotatethe connector salwayskeeping both command holesone outwar d
theother.

TUNING INSTRUCTIONS

Theadvised tuning sequenceisthefollowing:
1. Settheinstrument state asfollows:

¢ C.F. = Center Freguency of channel

e SPAN = 24MHz

e TRANSMISSION SCALE =5dB/div.
e REFLECTION SCALE =5dB/div.

e MKR1=C.F.

e MKR2, 3=C.F. £3.8MHz

e MKR4,5=C.F. £4.2MHz
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Thetransmission nullsshall be placed at thefollowing frequencies, with the aid of theindicated frequency
gpans, giving thenullsat the 2nd and 9nth division.

e Transmission zeroesK25 = C.F. £4.3MHz (Span=10.75MH2z)
e Transmission zeroesK 16 = C.F. £7MHz (Span = 17.5MHZz)

NOTE: all frequencies above are referred to DVB-T 8MHz standard: 6 and 7MHz standards simply require
to accordingly proportionate all values.

2. Preset the coupling linksK 12, K23, K34, K45, K56, K25 and K 16 at middlevalue, i.e. at the middle of
thelr stroke. Preset the external loadsK E at middlevalue, i.e. the marked dots orientated 45 degrees
clockwise, starting from the highest position.

3. Thetuning isbased upon the samplediagram attached. Thefina response must bethe samefor any channd
and any standard. Center thetunings(T1, T2, T3,T4, T5, T6) ontherequired channel's center frequency,
and set K25 and K 16 in order to placetheresponse nullsat therequired IM D frequencies. Proceed with
the external loads K E and bandwidth couplingsK 12/K 56, K 23/K 45 and K 34. Improve the tuning by
repeatedly acting asbefore. Theelectrical symmetry impliesK 12 =K 56, K23 =K 45 (sameheights) and
K E/KE (samerotation angle). Regulate K 25 and K 16 each passto set thetransmission nulls.

IMPORTANT NOTICE: the most effective tuning for digital TV channels is equal ripple, -25dB R.L.

4. A high quality tuning will exhibit deep returnlossdips, asin reported diagram. At the end of thetuning
process, lock every tuningsand couplingslocking screws.

TIME DOMAIN TUNING

5. Thisfilterisparticularly suitablefor timedomaintuning. Thistuning technique, avalablewith HP/Agilentand
Rohde& Schwarzandyzers isvery timesaving and givesoptimumresults. Thetimedoman grgph containsal
theinformation about the parametersto betuned, thetuning processbecomesdeterministicanditisnot required
tobeskilled. A vector network andyzer with S-parameter test setisrecommended. Thefollowingingructions
referstoAgilent HP8753ES unit. Executeafull two-port caibration, and sart tuning thefilter according the
previousingructions, upto step 3. Whenthefilter isroughly tunedinfrequency domain, you can swapmoddity.

- Turn onthe Time Domain looking at both S11 and S22 (System/ Transform/ Bandpass). Set thetimescae
from -100to 250ns, and amplitude scale at 5dB/div. The displayed trace should be smilar to theexample
reported (FIG 2) . Thetimedomaininterpretationisthefollowing:

e Thefirst peak isrelatedtoKE/KE
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e Thefirstdipisrelatedto T1/T6

e The second peak isrelated to K 12/K 56
e Theseconddipisrelatedto T2/T5

e Thethird peak isrelated to K23/K 45

e Thethirddipisrelatedto T3/T4

e Thefourth peak isrelated to K 34

- Tunerepeatedly thefilter starting from the outsideto the center, witch correspondsto follow thetimedomain
graph starting from left toright. Theresonators shall produce the deepest dips, whereasthe couplingsshall
be set to thefollowing amplitude values (use markersto measure peak amplitudes).

TUNING VALUE
KE/KE -14.4dB
K12/K56 -9.7dB
K23/K45 -10dB
K34 -14.8dB

IMPORTANT NOTICE: K25 and K16 are NOT detectable in time domain, and have to be continuously setin
the frequency domain.

- Turn back to frequency domain display to check thetuning. Maybethefilter isperfectly tuned, but dightly
shifted in center frequency. Thisdependsupon apossible small difference betweenr esponse centre and
electrical centrefrequencies. It isstraightforward in thiscaseto centrethefilter acting onthetunings.

- A high quality tuning will exhibit deep return lossdips, asin reported diagram. At theend of thetuning
process, lock every tuningsand couplingslocking screws.

Ref.: HP/Agilent 'Simplified Filter Tuning Using Time Domain', application note 1287-8.
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SPECIFICATIONSOVER THE UHFBAND

MEASURE

VALUE

Insertion Loss @ F.C.

< 0.32dB@858MHz (Typ. 0.28)
< 0.24dB@474MHz (Typ. 0.21)

Insertion Loss @ F.C. +3.8MHz <1.2dB
Return Loss (from F.C. -3.8 to F.C. +3.8) > 24dB
Attenuation @ F.C. +4.2MHz > 10dB
Attenuation @ F.C. +6MHz > 25dB
Attenuation @ F.C. £12MHz > 35dB

FIG. 1- SAMPLE FREQUENCY RESPONSE DIAGRAM

CHO WEM  LOG
CHZ MEM __ LOG

S dB/ REF 8 dB 5
S dBS/REF B dB 7S

Si-.19598 dB
Si-22.768 dB

11 May 2884 14:15:41

202,800 BEE MH=
802,800 BEA MH=

COM=TECH S/M B9E335

* TCEEdL4ac

Ca

Ca

CEMTER 282.800 BB0 MHz
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CH1 Markers

1:-14.1324 dB
TAT.E00 MHz

2i-.9EB28 dB
T95.288 MHz

}‘ 3-.9'9258 dB
1 285.200 MHz

4-12.629 dB
SEE.2ZE8 MHz

CH2 Markers

1:-2.1249 dB
TIT.E808 MHz

2i-24.718 dB
792200 MHz

2-285.204 dB
285,200 MHz
4-1.7574 dB
S86.288 MHz

SPAM 24800 886 MHz



FIG. 2-SAMPLE TIME DOMAIN RESPONSE DIAGRAM

11 May 2084 14:22:008

[CHZ MEM LOG 5 dB/REF @ dB 1:-14.289 dB  -32.582 nz
#*
CHZ Markers
21-9.732343 dBE
7.3 ns

-18,096 dB
118.43 ns

4i-14,203 dB
ZBZ.9ns

Ca

START-58 ns STOF 268 ns
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ACCESSORIES

AMPLIFIER CONTROL

User’'s manual
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Section 1 - Information

Contents:

1.1 Description

1.2 Technical characteristics
Front Panel

Rear Panel

Front and Rear Panel Connectors
Block Diagram




AMPLIFIER CONTROL

1.1DESCRIPTION

TheAmplifier Control (AC) moduleisthe equipment that allowsto monitor and managefromasinglelocation
amodular transmitter, compaosed by severa combined amplifier modules(AM). TheA C continuoudy monitors
the status of theAMsand highlightsany anomaly, it monitorsthe powersin antenna(forward and reflected)
and theunbalancing, if any, showing all of the parameters on the display and through thestatusLEDSs. Itis
possibleto power supply thefansof therack directly by theAC, which constantly monitorstheir operation,
thus protecting theAMsand the other componentsin therack in case of failure. Eventheexciter(s) can be
powered directly by theAC, sothat it can be switched on or off a ong with the amplification stage.

The human-machineinterface (HMI1), intuitive and user-friendly - most of all thanksto thelarge graphic
display which coversthe most of the front panel and to the six status LEDs-, the noise-immune RS485
connectionwiththeAMs, the possibility to connect aseriesof switchesto an Interlock input and theremote
control option maketheAC ardliable, aswell aseasy to use, deviceto beused inlow and high-power, FM

and TV, analogueand digital, combined and separated transmitters.

Inmost casesthe A C isalready installed into thetransmitter, wired and calibrated, so that the user can useit
without having toworry about technica details. Anyway, Section 2 of thismanual coversthemaininformation
about ingtall ation and external connections. For additional technica information, contact the Customer Service
of ElettronikaSr.l. or thelocal distributor. Section 3 describesthe operation of the AC and everything the
user can dowithit. Read thissection carefully beforeusing thedevice.
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1.2TECHNICAL CHARACTERISTICS

Human-Machinelnterface

- 240x128 graphic display with CCFL backlight
-3genera LEDs(ON, REMOTE, ALARM)

- 3adarmLEDsfor RF powers(FWD, REF, UNB)
- 4 push-buttons (ESC, RET, UP, DOWN)

Alarmsresulting in the transmitter being switched off
- Fans rotation (about 10 second delay)

- Interlock (immediate, can be disabled)

- Antenna Reflected power (if configured)

Alarms not resulting in the transmitter being switched off

- Lack of communication with an Amplifier Module

- Amplifier modulelocally switched off

- Alarm on amplifier module

- Power in antenna or unbalancing beyond the threshol d (Reflected power alarm can be configured to switch off the trans-
mitter)

Connections on the front panel
- RF Monitor on 502 BNC connector (0dBm at the nominal power)
- RS232 on DCE-type D-SUB9 female connector, for control viaPC or firmware update

Connections on rear panel

- R$485 on two D-SUB9 femal e connectorsfor the connection with the Amplifier Modules

- R$485 on D-SUB9 femal e connector for the connection with an optional remote control device*

- Telemeasures (Forward power, Reflected power, Unbalancing, Alarm) and telecontrol (ON/OFF) on D-SUB25 femal e connector
- Up to 8 RF powers can be monitored on BNC connectors

- Fansrotation control on BNC connector

- Alarm on the opening of a series of switches (Interlock) on BNC connector

- Power supply +24Vdc available on two 2-poles connectors

Miscellaneous

- Real-time clock with CR2032 lithium backup battery (nominal voltage 3V, nominal capacity 210mAh)
- Alarm and event list up to 130 entries

- 100-240Vac 50/60Hz Power Supply

- 197-3U Cabinet, deep 260mm

- 6kg Weight

- Operating Temperature-5° to +45°C

- Relative Humidity 20% - 90%

- Altitude up to 2500m

* For more information contact the Sales Department of Elettronika S.r.l. or the local distributor.
Specifications and characteristics are subject to change without notice.
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Front panel

DESCRIPTION

Status LEDs

Alarm LEDs

RS232 Socket

LCD Display

Function Keys

RF Monitor Connector

N oo~ WOW|IDN|PFP

Main Switch




Rear panel

@ % F=—n DESCRIPTION
@ : 1@ =l
@ . I -~ I 1 | RF Monitor Input Connector
g % I «' o I . .
9 : | = | 2 | Main Power Supply Socket with Fuse (10A)
g2 e 2 | | :
n 7 3 | Driverl Power Supply Socket
. @@ idid
F ) | 4 | Driver2 Power Supply Socket
5 ¢ @) ul
&) = | " w 5 |Fans Power Supply Socket
(@) % @
s B |/ = . 6 |1A Fuse (+24Vdc)
E: _‘ | ‘» o)
NOBI | - | 7 | Fuse (Fans: the value may change)
«‘ % | “ o 8 | Fuse (Fans: the value may change)*
@ s : . : 9 | +24Vdc Connector
/ Y o
! 1@ = 10 | AGC Socket
>
1 : ‘, . : 11 | Telemeasure Socket
L——A 12 | Fans Control Connector
= <3 13 | RS485 Amplifiers Socket
o Ot O P
@ o @ 14 | RS485 Remote Control Socket
g 15 | Interlock Connector
o
@ %’ 16 | Power Measurement Connector

MAIN POWER SUPPLY
FANS2 POWER

,
3
(©)
[\ = )

RF MONITOR IN

° @
DRIVER POWER

* Present only in two racks transmitter
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Front and rear panel connectors

Remote RS485 for RCU connection
(on rear panel)

RS232 (on front panel)

RS485 Amplifiers
(onrear panel)

Pin2: RS232TX Pin5:  GND Pin 2: RS485RX- Pin7: RS485TX- Pin2: RS485TX- Pin7: RS485RX-
Pin3: RS232RX Pin 3: RS485RX+ Pin 8: RS485TX+ Pin 3: RS485TX+ Pin 8: RS485RX+
Pin5: GND Pin5: GND
g
AGC (on rear panel) Telemeasures (on rear panel) Fans Control (on rear panel)
Pin1l: GND Pin 1:  Remote ON/OFF TTL Input Contact: Fans Control Switch
Pin2:  AGC Alarm TTL Output GND=Remote ON TTL or Free contact Input
GND=AGC Alarm +5V or float=Remote OFF Closed/GND=no Fans Alarm
+5V=no AGC Alarm Pin 6:  Alarm TTL Output Open/+5V=Fans Alarm
Pin3:  AGC Alarm TTL Output GND=Alarm Body: GND
GND=AGC Alarm +5V=no Alarm
+5V=no AGC Alarm Pin 7.  RMS/PEAK Power TTL Input
Pin 8:  Forward Power GND=RMS
Analog Output (OV - 5V) +5V or float=PEAK
Pin 9:  Forward Power Pin8: GND
Analog Output (OV - 5V) Pin9: GND
Pin 14: Remote Amplifier ON/OFF TTL Input
if Remote ON then
GND=Amplifier OFF +24Vdc Output (on rear panel)
+5V or float=Amplifier ON
Pin 19: Alarm TTL Output Pin1: GND Pin2: +24Vdc Out
GND=Alarm (for Dummy Load)
+5V=no Alarm
Pin20: GND
Pin 21: +5V
Pin 22: Forward Power
Analog Output (OV - 5V)
Pin 23: Refleted Power
Analog Output (OV - 5V)
Pin 24: Unbalance Power
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Block diagram
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Section 2 - Installation

Contents:

2.1 Preliminary operations

2.2 Operating environment

2.3 First installation

2.4 Connection with a Remote Control System




2.1PRELIMINARY OPERATIONS

Nowiringisnecessary becausethedeviceisaready installed and correctly connected to the power supply
and other partsof thetransmitter. In caseanew AC hasto beinstalled, check al connectionswith the help of
the diagrams and tablesin this Section. Correct installation of the equipment isimportant for maximum
performanceand reliability. Before switching on and powering thetransmitter, make surethat al connections
arecorrectly made.

The pinout tables of multi-pin connectors can befound in the Front and Rear Panel in the previous Section.

2.20PERATING ENVIRONMENT

Theequipment can beinstalled into astandard component rack or on asuitable surface such asabenchor a
desk. Inany case, the areashould be as clean and well-ventilated as possible. Alwaysallow for at least 2cm
of clearance under theunit for ventilation. If thedeviceisset on aflat surface, install spacerson the bottom
cover plate. If itisinstalled in arack, provide adequate clearance above and bel ow. Do not locate the device
directly above aheat source.

23FIRST INSTALLATION

RF MONITOR INPUT

DUMMY LOAD
MAIN POWER SUPPLY
T 1] AC POVGER
- @
RF MON| A ]
—
N )

ITOR IN
T\
[ ( )
o — =

DI R

E F G H

FWD REF UNB RS485

DRIVER FANS AMPLIFIERS
POWER SUPPLY POWER SUPPLY

Main Power Supply

Before connecting the power supply cable, make surethat two 10A fuseshave been put insdethe socket. To
openit, usealittle screwdriver to movethe plastic table. Then connect the power supply cable. Toswitchon
theamplifier control, movethe switch next to the power supply connector to position 1.
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DRIVER1/2 Power Supply

Thetranamitter can bewired so that the excitersaredirectly fed by theAC. Theadvantage of thisconfiguration
isthepossbility to control thewholetransmitter, Amplifier Modulesand drivers, fromasinglepoint, thatisthe
AC. Using the adequate mal e-femal e cord, connect the power supply of thedriver to DRIVER1 POWER
connector, for combined transmitters; connect the power supply of thedriversto DRIVER1 POWER and
DRIVER2 POWER connector, for TV separated transmitter.

FANS Power Supply

Therack inwhichthetransmitter isingtaled isusudly provided with cooling fans. These can befed directly by
theACinthesameway asthedrivers, sothat they areautomatically switched onand off dongwiththeAMs.
To dothis, connect thefansto the FANS POWER connector using the proper cord. The power supply is
limited by afuseontherear panel. The blowing current of thisfuse dependsonthekind of fansin use.

FANS CONTROL

A failure of fansmay cause the temperature of the rack to rise beyond acceptablelimits, with dangerous
consequencesonthemost critica partsof theAMs. For thisreason, the A C continuously monitor therotation
of thefan, if itispowered, by analysing theinput signa a the FANS CONTROL BNC connector. If thefans
arerotating, thetwo polesof the BNC connector should be shorted.

INTERLOCK

Thelnterlock connector may be used asan additiond aarm source stopping thetransmitter operation. Usudly
itisconnected to the frame of therack and activated when it isopen, in order to prevent the operatorsto
touch dangerouselectrical parts during maintenance operations. It ispossibleto connect aseriesof switches
between thetwo polesof the BNC Interlock connector: during normal operationsal switchesare closed, if
any of themisopen, theA C detectsthe absence of continuity between thetwo polesof theINTERLOCK
connector and immediately stopsthetransmitter. Anyhow, thisbehaviour can be disabled from thedisplay.

RF Powers (A-H)
During the normal operation of the transmitter, the AC measuresthe RF powersin antenna(forward and
reflected) and the unbalancing, if any, at the combiners. A maximum of 8inputsispossible, eventhoughusualy
only 3of themareused (1 forward power, 1 reflected power, 1 combiner unbaancing). That dependsonthe
kind of transmitter. Usudly channel A isused for forward power, channel B for reflected power, channe Cfor
theunbaancing.

AGC

Insometranamittersit ispossibletoimplement theAGC (Automatic Gain Control) functiondity, whichdlows
to keep the power output in antenna constant in spite of any factor which may makeit changes, such as
temperature. Toimplement theAGC functiondity correctly, theexciter (or excitersfor dud driver transmitters)
hasto be connected to the A C using the cable provided.

When this connectionis present and the AGC is enabled on the exciter, the latter can read the power in
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antennaand keep it constant over time, by increasing or decreasing theinterna gain. In case of faultsinthe
high-power amplifier stage, the A C stopsthe AGC in order to prevent any possible damage.

AMPL RS485

Inahigh-power transmitter thereareanumber of Amplifier Modules (AM) which RF outputsare combined
inorder to providetherequired total high power. Although these are separated devices, it isnecessary to be
ableto control al of them from asingle point of thetransmitter, and even switch them on and off at the same
time. Thispoint isrepresented by theAC, whichisin constant communicationwith al AMsthrough an RS485
serid bus, immunefrom e ectromagnetic noiseing detherack of thetransmitter. All AMshaveto be connected
totheAC by using the proper multi-connector cableto one of thetwo AMPL RS485 connectors.

+24Vdc
Ontherear pane therearetwo two-polesconnectorsonwhich a+24V DC power supply isdwaysavailable,
protected by a1A fuse. It isusually used to power supply Dummy Loadsin therack.

RF Monitor

Onthefront panel of theAC thereisamonitor of the RF signal in antennaon a50¢2 BNC connector. The
technica staff of Elettronikaprovidesfor the correct calibration of thismonitor, taking into considerationthe
coupling of thedirectional coupler and all cablelosses, if any. At the nominal power of the transmitter, the
signd level at the RF monitorisOdBmlevd.

24CONNECTIONWITHAREMOTE CONTROL SYSTEM

TheAC canbecontrolled locally by thedisplay and buttons or remotely by using oneof thefollowing three
systems:. RS485, Telemeasuresor RS232 (only oneat atime).

MAIN POWER SUPPLY

8. L] @@

FuSE

REMOTE CONTROL UNIT
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RS232

Onthefront pand of theAC thereisaD-SUB9 female connector used to control thetransmitter fromaPC,
using astandard RS232 serial connection. For moreinformation about remote control option, contact the
SalesDepartment of ElettronikaSir.l. or thelocal distributor.

The pin-out of thisconnector is DCE-type and can be connected to aPC using adirect cable.
Thisconnector can aso be used to update the firmware of the AC. Thisoperation should only be performed
by qudifiedtechnicians.

e SERIAL PORT

RS485

Ontherear panel thereisaD-SUB9 femal e connector used for remote control viaR$485. The RCU device
manufactured by ElettronikaS.r.l. isneeded for thisfeatureto be used. For moreinformation, contact the
SalesDepartment of ElettronikaSir.l. or thelocal distributor.

Telemeasures

The D-SUB25 femal e connector alowsto control thetransmitter remotely using ageneric control interface.
Someana ogue and digita outputsareavailable on thisconnector, thanksto which acontrol system canread
the status of the transmitter. There are also someinputsallowing to switch the transmitter on and off from
remote by opening or closing some contacts.

Itispossibleto connect two switchesto closepin 1 and pin 14 to GND. Usually the switch on pin 1isopen
inorder to disableremote control. To switch thetransmitter on/off, close/open the switch on pin 14 depending
on thecommand to be given, then close the switch on pin 1 to send the command. Onceit hasbeen received
by the AC, the switch on pin 1 can be open again. For better comprehens on seethefigurebe ow, showingthe
closed switchwithalow level andtheopenonewithahighleve.
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Switching on and off the transmitter by means of two switches on pins 1 and 14 of the telemeasures connector



Section 3 - Operations

Contents:

3.1 Switching On the Amplifier Control
3.2 Operation
3.3 Menu




31SWITCHINGONTHEAMPLIFIER CONTROL

After having made sure of thewiring, thetransmitter can be switched on by usingthemainsswitch ontherear
panel. Thevery first timethetransmitter isswitched on, set the POWER button on thefront panel to 0, which
meanstransmitter off. Thedigplay will show for afew secondsanintroduction animeation, displaying thekind
of transmitter and thefirmwareversion. During thisstage, dl LEDslight up and the buzzer soundsin order to
check that it works. Since both LEDsand buzzer are used to signal failures, it isimportant to check them
periodically. Check the paragraph dedicated to the display, later inthismanual, in caseit should be hard or
impossibleto read.

3.20PERATION

TheAmplifier Control (AC) isthecentra point of thewholetransmitter. It allowsto switch onand off dl of the
amplifier modules(AM), theexcitersand thefans, it monitorsaarmsand anomaiesand automeaticaly applies
any precaution needed, it managesthe user interface by meansof thedisplay, LEDsand buttonsand answers
tolocal or remote commands by the user.

There aretwo main operating statuses of the transmitter, ON and OFF, both described in detail below.

OFF Status

In the OFF status the output power in antennais zero. To switch off the transmitter locally, just set the
POWER button on thefront pand to 0. The ON LED isswitched off aswell. Whilethe POWER button isset
tol, itisgtill possbleto switch off thetransmitter from remote, if thisfunctionisenabled, through the RS232/
R$485 seria connectionsor the TEL EM EA SURE connector. Inthiscasethe ON LED startsblinking.

In OFF gtatus, the A C stopsfeeding thefansand the exciters, switching them off, and also putsin stand-by dl
of theAMs. Whilein OFF statusthe A C kegps communicating withtheAMs, polling their dataand showing
themonthedisplay. Usualy, inthisstuation, most of these parametersarenull.

ON Status

The ON statusindicatesthe normal operation of thetransmitter, whichisswitched onandissending power to
the antenna. To activatethis status, just set the POWER button on the front panel to 1, or usetheremote
RS232/RA85 serid connection or the TEL EM EA SURE connector. It ispossibleto switch onthetransmitter
from remoteonly if thisfunction has been enabled and the POWER buttonison position 1. Whilein ON
status, the ON LED islit. When changing to ON status, the A C feedsthe excitersand thefansand switches
onall of theAMs. Whileinthisstatusit pollsall datafrom theAMsand showsthem onthedisplay. It aso
monitorsthe status of thefans, the I nterlock and the RF powers.

Interlock
Incaseof Interlock darm, if itisenabled, the AC immediately switches off thetransmitter (AMs, fansand
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exciters). If theaarmends, thetransmitter isautomatically switched on again.

Fan Control

In caseof fanalarm, that iswhen the FANS CONTROL showsthat they are not working properly, theAC
switchesoff theAMsand exciter(s) after afew seconds, but keepsthefanson, unliketheInterlock alarm. I
thedarmwasdueto atemporary block or failureand thefansrestartsworking, the A C automatically switches
ontheAMsand exciter(s) again.

RF Powers

TheAC continuoudy monitorstheva ue of the RF powersin antennaand of the unba ancing, and showsthem
onthedisplay. Each power hasamaximum threshold whichisset infactory depending onthetypeof tranamitter.
If any of this power goesbeyond thisthreshold, the A C indicates an alarm condition by meansof the LEDs
and buzzer, and by blinking theindication of the power onthedisplay.

Thetransmitter isnot switched off in this case, because the AMsare protected against excessive power
values. Itispossibleto enablethe REF protection that causesthe switching off when thereflected power in
antennaistoo high.

LEDs

Onthefront panel therearesix statusLEDswhich alow avisua verification of the status of thetransmitter.
ThethreeLEDsontheleft (ON, REMOTE and ALARM) are general ones, thethree ontheright (FWD,
REF and UNB) refer to the alarms concerning RF powers. Table below showsthe meaning of each LED.

LED COLOUR OFF ON BLINKING
ON Green Transmitter Off Transmitter On Transmitter Off by remote
REMOTE Yellow Remote control disabled | Remote control enabled
ALARM Red No alarm present Alarm present Alarm ended
Forward power Forward power
FWD Red under the threshold beyond the threshold
Reflected power Reflected power
REF Red under the threshold beyond the threshold
All of Unbalancing One of Unbalancing
UNB Red under the threshold ) beyond the threshold

3.3MENU

During norma operation, dl information gathered by theAC (RF powers, parametersof theAMs, temperature,
date, time, etc) are displayed on alarge 240x128 graphic display provided with backlight. If thisdisplay is
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hard to read, the contrast can be adjusted by acting withasmall screwdriver into the hole on thefrontal panel

marked with they symboal.

Themain screenissmilar to theoneinfigure below. It may change depending onthetransmitter, for instance
depending on the number of AMsand unbaancing.
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Fuwd aH
Ref aH
Unk oW

Alarm List
|Settings

Alarm Window

Theaarmwindow may contain threeiconsindicating anomaliesinthe
operation of thetransmitter.

Thefirgticon ontheleft representsthe status of the Interlock. If thereisno
Interlock alarm, thusthe switches chainisclosed, theiconisaclosed
door. In case of Interlock alarm, it isablinking open door. In casethe
Interlock isdisabled, theiconwill not bedisplayed at all.
Thesecondicon, inthemiddle, refersto the status of thetransmitter fans
and canbeadtill fan (fansaren't rotating) or amoving one(fansarerotating).
It isimportant to note that thisicon represents the status of the FANS
CONTROL contact located on therear panel, which indicatesthe actua
work (rotation) of thefansrather than thefact that they are powered or
not. In other words, it is possiblethat thefansare powered but, for some
anomaly, arenot working correctly. Inthiscasetheiconisadill fanblinking.
Thethirdicon, ontheright, indicatesagenericaarm. Itisnot displayed if
theACisnot detecting any malfunctioning condition, whileitisdisplayed
asabdll incaseof any darm condition. If thealarm condition ends, thebell
blinkstoindicate that something happened previoudly. It stopsblinking if
theaarmslist (Log) isaccessed to check the occurred events.

Date and time window

TheAC isprovided withaninternal clock with abackup battery placed
onthedisplay board. Thedateisused to associate each eventinthelogto
theexact timeat whichit occurred. Thetime can be set from the Settings
menu. TheAC synchronizesall of theAMssothat al of them display the
sametime.



Temperature and frequency window

Thetemperatureshown onthedisplay of theACistheinternd temperature
of thedeviceand can be cons dered asagood estimation of thetemperature
insidetherack. Theindication of thefrequency isonly present for some
BBl  transmitters, and allowsto keepinto consideration the different gains of
—directiona couplerswith frequency. It can be set from the Settings menu.

RF powers window

Thiswindow showsthe measures of the RF powersin antennaand the
unbalancing of the combiners, if any. The number of monitored powers,
especialy unba ancing, changes depending on thetransmitter. Each power
hasan darm upper threshold, beyond which therelevant indication starts
blinking. Thiswindow also showsthe kind of measures, which can be
ether averagequadratic power (RMS, usudly usedfor digita transmitters)
or peak envel opment power (PEP, usudly used in analoguetransmitters).

Main window

Themainwindow containsthe pictureand alist of theAMs, numberedin
seriesstarting from 1. Next to each number of thelist, the ON/OFF status
of the module is displayed. If any anomaly prevent the correct
communi cation between theAC and amodul e, therelevant number would
blink and no statusindication would appear.

Thearrow buttonsallow to movethe cursor onto any of theAMsof the
transmittersand on themenu entriesAlarm List and Settings.

Pressngthe RET button whilethecursorisonanAM, dl of themonitored
parameters of that module are displayed. Each amplifier has two
associ ated screenscdled RF Powersand Power Supply: thefirst shows

o 1500M U the RF powersand thetemperature of theamplifier; the second contains

Ref  BMing the parameters of the power supply (voltagesand currents). Notethat

Temp 50 if themodule doesn't communicate correctly withAC, dl of thefields

are blank. To go to the next or previous screen press arrow buttons.

PressESC to return to the main menu.

(23311
=y ML

Alarm list

M-t R eates Tarzenas By pressing the RET buttonontheAlarm List entry inthe main window,
thewholedisplay showstheevent list (log) of thetransmitter. Each page of
thislist contains5 events sorted in reversed chronologica order (the most
recent event isthefirstinthelist), and amaximum of 26 pagesareavailable
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(130 events). If thelistisfull and anew event occurs, theoldest eventin
thelist isdel eted to make free spaceto the new one.

Each event hasan associated number and containsdate and time, concerned
moduleand description of theevent. If theevent referstoandarm condition,
abdl iconisdisplayed ontheright. The pagesof thelist can be scrolled
using the arrow buttons. Press ESC to return to the main window. To
deleteall eventsinthelog, pressthe ESC and RET buttons at the same
time. Make sureto check al eventsof thelog beforeclearingit.

Settings

The settingswindow alowsto set some of the operating parametersof the
AC. It only coversaportion of thedisplay area, so that the user can keep
theaarm and RF powerswindow under control.

The Settings menuiscomposed by a seriesof parameterswhich can be
displayed and/or changed. Usethe arrow buttonsto select aparameter
and pressthe RET key to openthereevant screen. Thedisplay only shows
8itemsat any giventime: pressthe DOWN button whilethe cursor ison
thelast displayed itemto scroll the menu and show the next one. The UP
buttonworksinthesameway if used onthefirst displayeditem of thelist.
Press the ESC key to return to the main window. Note that the items
displayed may vary depending on thetransmitter and theAC version.

If the selected parameter can bemodified, usethearrow buttonsto change
itsvalueand the RET oneto confirm the change. It ispossibleto cancel
the change and restore the original value by pressing the ESC button. If
the parameter cannot bemodified, itispossibleto pressESC toreturnto
the Settings menu. All the settings of the menu are described below.

Interlock

TheAC monitorscontinuoudy the status of theInterlock and switchesoff
thetransmitter incaseof darm, until it ends. Thisfunction may bedisabled
by the Interlock setting menu.

Frequency (only for some transmitters)

In sometransmitter the A C kegpsinto consderation thedifferent coupling
effect of thedirectional coupler, used to measure the RF powers, compared
tothevariation of thefrequency. Thisscreen alowsto changethefrequency
of theantennasignal, setting thefrequency of thevideo carrier in case of
analogue TV transmittersor the middle band frequency in case of digitd
or FM transmitters.



" Eet Buzzer— Buzzer

TheAC usesthebuzzer in case of mafunctioning or Stuationsinwhichthe
attention of the user isrequired. During tests or maintenanceit may be
useful to disablethebuzzer usngthismenu.

Generdly speaking, itisbetter toreactivateit during the normal operation
of thetransmitter..

- Set Log Mode—, Log Mode
oLy alaeme Thelogisavery important feature asit alowsthe user to know thedetails
Alarms & Fvents of thedarmsand eventsoccurred tothetranamitter, evenif it isunattended.

It hastwo modes between which the user may choose. The“Alarms &
Events’ modelogsall darm conditionsaswell aseventssuch astheloca
or remote on/off status changes.

The"Only darms’ modeonly logsaarm conditions. Itisgeneraly better
tousetheAlarms & Eventsmode, becausethelog hasahigher level of
detail. The “Only alarms’ mode should only be used for testing and
mai ntenance operations, in order to prevent thelog to befilled by events
of minor importance.

Eet Remote - Remote
AT Using the RS232 connection on thefront panel or the RS485 one onthe
Enabled rear panel, the A C may be completely controlled from remote, using a

dedicated software. Thisfunction may bedisabled from the Remote settings
menu. If theremote control isdisabled, the parameters of the transmitter
can still beremotely read, but not changed. TheREMOTE LED onthe
front panel islit when remote control isenabled, and unlit otherwise.

Fress .~

‘Set RSZ32/RSA85— RS232/RS485
cans Thetransmitter can beremotely controlled through the RS232 connection
—— onthefront panel or the RS485 oneontherear pandl. Itisnot possibleto

use both connectionsat the sametime, and the desired one must be chosen
fromthismenu.

—Horking Timer—, Working Timer
TheWorking Timer countsthe secondsin which thetransmitter hasbeen
working, i.e. switched on and powered. Thisscreen also alowsto reset

2h 31* 53"

Clear Timer?
(Mo

Yes theTimer.
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[ Threshelds—— Thresholds
Ref | 500 Each RF power monitored by theAC should be bel ow agiven maximum
finb i SE0M threshold. In caseavalueisbeyond thethreshold, theAC indicatesan
darmcondition. Thevauesof thethresholdsaredisplayedinthe Thresholds

menu.

[ Set Creek— Clock/Date
jmiae Thismenuisused to set the current date and time. Oncethe changesare
confirmed by pressing the RET button, the AC synchronizesall of the
AMsof thetransmitter.

Fress .~

r Backlioght . Backlight
Thedisplay isprovided with abacklight. A Screensaver may be enabled
Always ON tomakethelamplast longer. Whenitis, thelight isautomatically switched

off after 8 minuteswithout any button being pressed, anditisswitched on
again assoon asany buttonispressed.

Fress .~

Release
The Release menu showsthekind of thetransmitter, theversion of theAC
firmwareand the seria number of the equipment.

Rms/Peak

TheAmplifier Control can detect Peak and RM S RF powers. The Peak
power isusedinanalog transmitter (FM or TV), the RM S power isused
indigitd trangmitter.

Theuser can choose the power detection mode by using the RM S/Peak
menu. In dua-mode (analog and digital) transmitter, the switch between
RM S and Peak power detection can belinked to an ex-terna input signa
on TELEMEASURES port (see Rear Panel paragraph for more
information). Se-lect TLC iteminthe RM S/PEak menu to enablethis
feature.

74



Section 4 - Diagram

Contents:

- APG012C AMPLIFIER CONTROL Cable Diagram
- APG012C AMPLIFIER CONTROL Component list
- Modules description




/l 1S omnL JOYLNOD H3I4MdNY J¢109dv
32094 JUNLTNOIS YINIISI0 804 3L 000 ATANISSY
134 80d 118
L0/%0/60 iy e IR VNI 31879 VINOAIATE
< i
| e )
- o iy
T
5 Humﬁm m
. ; i
=L ] ods MM
WW L =5
o= & _Hﬁuﬂ E o %
n_m , = HUE
] mEl; ik
mEl
mm LLEER
- ;
= 1] ooy
i§— 5 ;
| uoD? > m
ﬂ m s
[ a
1 A i
m Lo 1 H”,|
i
:

76



Component list APGO012C - AMPLIFIER CONTROL

ElettronikaCode Description

Q
<

02018 BNCCONNECTORFORRG174CABLE 1
02035 BNCCONNECTORFORRG316CABLE 1
02695 DB9CONNECTOR FORIUO08059 CABLE 1
02699 10WIREFEMALE CONNECTOR 3
02700 16 WIREFEMALE CONNECTOR 4
02740 FEMALEPAN 1
02741 COVERFAN 1
02843 2POLESSHIELDED SOCKET 2
02855 26 WIREFEMALECONNECTOR 1
02856 DB25FEMALECONNECTOR 1
02880 10A GREEN SOCKET 1
05504 MECHANICAL DETAIL 1
05525 MECHANICAL DETAIL 2
07524A SWITCH 1
07925 PVCPROTECTION 1
07926 PVCPROTECTION 1
(08500 RG17450Q CABLE 030
C0314 SHIELDED COPPERADHESIVE 050
CONO0145 CONO145R1BOX 1
CONO0153 CONO153AROMECHANICAL DETAIL 1
DET0313 DETO0313R03-4UHANDLES 2
E0031 S-60-24 SWITCHING POWER SUPPLY 1
PANOOG6 PANOOG6AROFRONT PANEL 1
SCHO110BRO ANALOGINPUT BOARD 1
SCHO152AR0 220VACSWITCHINGBOARD 1
SCHO239AR0 CONTROL BOARDAND DISPLAY 1
SCHO241AR0 IN/OUT DIGITAL BOARD 1
V0761 BLACK PLASTICTAP 6
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CONTROL AND DISPLAY BOARD SCHO0239AR0

DESCRIPTION

SCHO0239A istheMain Board of theAmplifier Contral. It could be cons dered the core of theequipment.
Thisboardisbased onapowerful 16 bit microcontroller that runsan optimized ad-hoc firmwarefor thetranamitter.
Thefirmware canbesmply upgraded by meansof RS232 (seethe paragraph below for moredetails).
Ontheboardasmal DC/DC power supply ispresent thet convertsthe+24V dcinput sgna to+5Vdcoutput Ssgna
usedfor dmog dl theintegrated circuits.

Themicrocontroller gathersdl theinformationsfromAMs(by RS485 bus), antennadirectiond coupler, interlock
chain, fansand so on. It makestheseinformationsavailableon thelocal interface (display and leds) and remote
(RS232, RA85 and TLM).

Theand oginputsare conditionedin order to makeagood monitoring of the RF powers, RM Sand PEPtype. The
input gainisvariableby atrimmer and should becdlibrated asexplained be ow. Theinternd A/D converter of the
microcontroller makesthesampling and convertsthesesgndsintodigitd.

TheLCD hasaCCFL backlight that isfed by theinverter INV 1 (seethe component layout of the board).

All theother boardsing detheAC are connected to the display board.

- Dip-switches
Onthedisplay board two seriesof dip-switchesare present (see SW1 and SW2 on the component layout).
Switcheson SW1isnot used. Switcheson SW2 must be set inthefollowing way:

Not Used

Not Used

Not Used

OFF

OFF

ON

ON

o|(l~N|lolao|dx|lw || R

ON

FIRMWARE UPDATE
The microcontroller isprovided with abuilt-in Flash memory containing thefirmware. Thefirmware can be

updated with alater version without removing the apparatus from the rack and/or replacing the chip.
To upgradeit, connect aPC to the RS232 socket on the front panel of the apparatus by means of acable
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DB9 mae- DB9female(pin-to-pin).

L aunch onthe PC the EK AFlash application, select the seria port in use onthe PC, choosethe updatefile by
pressingthe”...” key and click on Download button.

Eventudly, turn off theAC fromthe main switch and then turnit on again. The upgrade of thefirmware begins
on the EK AFlash window. Thefigure below showsthiswindow whileafirmwareisbeing updated.

EKAFlash (Flash MCU Programmer) M= B3
Serial Port Help
ICOM2 -[
i Cancel ¢
Dyl @Ed

’—Fileto download

IC:\ampIifier.mhx _l
|Flash prograrmming... [TTTTL]]

The EKAFlash window while updating a firmware

POWER CALIBRATION

FWD Power calibration

Disconnect the antennaand connect awattmeter to the antennaconnector. Give power to theamplifier until
you will read on thewattmeter aval ue corresponding to the equipment nomina power. Thenturn thetrimmer
A (see Bottom Component layout), it isavariableresistor used to adjust the A anal og input measure until
you read gpproximately the same FWD power valueon thedisplay.

REF Power calibration

Disconnect the antennaand connect awattmeter to the antenna connector. Connect the Forward power
monitoring cableto the Reflected power input connector. Give power totheamplifier until youwill read onthe
wattmeter aval ue corresponding to 10% of the equipment nominal power. Then turn thetrimmer B (see
Bottom Component layout), it isavariableresistor used to adjust the B anal og input measure until you read
approximately the same REF power value onthedisplay.

UNB Calibration

Connect awattmeter beforethedummy load. Give power to theamplifier then turn off onedavemodule: you
will read an amount of unbalancing power on the wattmeter. Turn the trimmer C (see Bottom Component
layout), it isavariableresistor used to adjust the C analog input measure until you read approximately the
same UNB power value onthedisplay.
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SCHO0239AR0 COMPONENT LIST

Part Name/Number

BATT BHOO1RB 3093_90
BZ Al-15503705
CC100nFS01065C

CC 15pF-S01088
CC 1nF-S0109%

CC 1uF100V-S01760A
CC 220pF-S01093

CC 47pF-S01100
CE10uF16V-S

CE 1uF50V-S01763A
CE 220uF50V LOWESR
CE 47uF35V-S01790A
CE47uF50V-S01791C
D 1N4148-S03002

D 50WQO6FN
DBASS5-S

D BAT54S
DISWG240128B

DL KA-35285GC 03057
DL LEDG303053

DL LEDR303058

DL LEDY 303051
IC24LCB404815

IC 74HC00-S4762A
IC82B715-S04734A

|C CD4053BC-S04710A
ICLM259655.0
ICLM75-S00668
ICLMCB482-S
ICLMCB484-S
ICM41T5604611
ICMAX232-S04804B
ICMAX3080-S04770
ICMAX3080-SN.M.
ICMAX942CSA-S

IC MBOOF543PF
ICMPC100T-4501-TT
ICULN2003A 4870
IND MS85 10uH-S
IND T100uH-1.8A 4958

Description Qty.

0309303090 BATTERY HOLDER
037055VDCBUZZER
01065CY 5V 1206 COND

@

01088 SMD 1206 COND 2
01096 SMD 1206 COND 20

01760A Y5V 1206 COND <<50V>> 8
01093 SMD 1206 COND 8
01100 SMD 1206 COND 8
01626B TANT.ELETTRSMD CO 8
01763A ELETTRSMD COND 2
1799A ELETTRSMD COND LOWESR 4
01790A ELETTRSMD COND 1
01791CELETTRSMD COND 1
03002 SVID DIODE 4
03019A SMD DIODESCHOTTKY 55A 1
03024 SMD DIODE SCHOTTKY 8
03199 SMD SCHOTTKY DIODEA-KT 6
03083240/128 DOT MATRIX LCD 1
03057 GREEN SMD LED DIODE 1
03053GREEN LED DIODE3mm 1
03058 RED LED DIODE3mm 4
03051Y ELLOWLED DIODE3mm 1
04815SMD INTEGCIRCUIT 1
4762A SMD INTEG CIRCUIT 1
04734A SMD INTEGCIRCUIT 1
04710A SMD INTEGCIRCUIT 1
04580SMD INTEGCIRCUIT 1
00668 SMD INTEG CIRCUIT 1
04632SMD INTEGCIRCUIT 1
04634SMD INTEGCIRCUIT 4
04611 SMD INTEGCIRCUIT 1
04804B SMID INTEGCIRCUIT 1
04770SMD INTEGCIRCUIT 1
NOTMOUTED SMD INTEGCIRCUIT 1
04572SMD INTEGCIRCUIT 4
04596 SMD INTEGCIRCUIT 1
04577 SMD INTEGCIRCUIT 1
04870SMD INTEGCIRCUIT 2
04948INDUCTOR2,7A 1
04958 TOROIDAL-STORAGECHOKES 1

Comps. Page 1/2

BATT1
BZ1

C10, C15,C17-19,C22,C25,C28, C38,
C45, C49-52, C55, C62-63, C68-69, CT8,

C80-85, C87-88, C90, C92-95
Cr74-75

C12-14, C31-33,C42-43,C53-54, C56-58,

C60-61, Ce6,C76-77,C79,C86
C21,C23,C37,C64-65,C67,C71-72
C29

C20, C30, C35-36, C40-41, C48,C59
C24,C26-27,C29,C34, C39, C46-47
C89,Ca1

C16,C44,C70,C73

cn

Cl

D12-13,D17,D19

D9

D1-8

D10-11,D14-16,D18

LCD1

DL1

DL3

DL2,DL4,DL6-7

DL5

IC7

IC19

IC17

IC12

IC14

IC8

IC20

IC2-5

1C6

IC16

IC22

IC18

IC9-11,1C13

IC15

Ic21

IC1,1C23

L1

L2
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Part Name/Number Description Qty. Comps. Page 2/2

INV IN-D43A-5V 03085DC/ACMODULE 1 INV1

JDB9 F-0°LT 02794 PCB CONNECTORDBILONGT 1 J6

JFC-10P02697-02699 02697+02699PCB CONNECTORPOL 2 J11, 13

JFC-16P02701-02700 02701+02700PCB CONNECTORPOL 2 J12,J14

JFC-26P02855-02854 02855+02854 PCB CONNECTORPOL 1 JI0

JPAN202739 02739 PCB CONNECTOR 1 A

JPAN202739-40-41 02739+02740+02741PCB CONNECTO 1 N3]

JPAN302707 02707 PCB CONNECTOR 3 J-3

JPAN3NOT MOUNTED NOT MOUNTED PCB CONNECTOR 2 JB8-9

JSCREWCONN202853 02853 PCB SCREW CONNECTOR 1 J7

JU JUMP302707-02742 02707+02742MASCHIO PAN3 4 JP1-4

R 100R-S00029A 00029A RES 1/4W 5% SMD 1206 6 R109,R114,R119-121,R123

R 10K-S00053A 00053A RES 1/4W 5% SMD 1206 37 R22-27,R30,R32-33,R40, R47,R50, R57,
R68, R81-82, R85, R90-101, R105-108,
R116,R118,R122,R124

R 120R-S00030A 00030A RES 1/4W 5% SMD 1206 2 R112-113

R 1K0-S00041A 00041A RES 1/4W 5% SMD 1206 5 R46, R54, R87-88, R104

R 1K5-S00043A 00043A RES 1/4W 5% SMD 1206 2 R110-111

R 22K-S00057A 00057A RES 1/4W 5% SMD 1206 1 R18,R20-21, R28, R34, R36,R33-39, R41,
R43-44

R 2K 2-S00045A 00045A RES 1/4W 5% SMD 1206 8 R19, R35, R37, R42, R45, R53, R59-60

R330R-S00035B 00035B RES 1/4W 5% SMD 1206 2 R89,R103

R33R-S00023A 00023A RES 1/4W 5% SMD 1206 2 R86,R102

R470K-S00073A 00073A RES 1/4W 5% SMD 1206 8 R48-49, R51-52, R55-56, R58, R65

R 470R-S00037A 00037A RES 1/4W 5% SMD 1206 D R10-17, R29, R31, R61-64, R66-67,
R69-80, R83-84

R4K7-S00049A 00049A RES 1/4W 5% SMD 1206 1 R117

R 820R-S00040A 00040A RES 1/4W 5% SMD 1206 1 RO

RL 30.22.2407569 07569RELE 5 RLY1-5

RV 10K-S-H 00715 00715VARIABLERESISTOR 1 R115

RV 1M-3266X 00815VARIABLERESISTOR 8 R1-8

SW SWITCH-4DIP90° 07531A PCB DIPSWITCH 90° 1 SWi1

SW SWITCH-8DIP 07530A PCB DIPSWITCH SMD 1 Sw2

T 06086 N 76307632 76307632 KTI06086 PULSANTE 2 4 T1-4

TRBC84803457 03457 NPN SMD TRANSISTOR 1 TR1

XTAL 32.768k-S05146 05146 QUARTZ 1 XTAL1

XTAL 4MHz-S05101A 05101A QUARTZ 1 XTAL2

84



ANALOG INPUT BOARD SCHO110BRO

DESCRIPTION
SCHO0110B isasmpleboard with 8 BNC connectors (only some of them can be mounted depending onthe

transmitter). It routesall the 8 analog input signals (usually for power monitoring) on alDC connector for
simplewiring with thedisplay board.

SCHO0110BRO Component layout

J8 J7 i3 J5 J4 J3 32 Ul

o] [/ - e[ 1 s o1 o I o) Ris D
R3] Iris R21 Ri6 Ri9|
R24 Rit R22 R7 R20)

€20 R0 cl R6 ci7 R2
R R4

r12
ﬁﬁﬂ R9 Bl ks ﬁb ] Ri
W 9 G ) © 15 ol ST

=
>

R14
R3

SCHO0110BROCOMPONENT LIST

Part Name/Number Description Qty. Comps

CC1206N. M. N.M. SMD 1206 CAPACITOR 17 420

CC1nF-S01096 01096 SMD 1206 CAPACITOR 3 C1-3

JBNC-90G-PCB 2034 (02034 PCB CONNECTOR 3 J-3

JBNC-90G-PCB 2034 N.M.BNC-90G 5 K-8

JFC-16P02701-02700 02701+02700 PCB CONNECTOR POL 1 N )

R OR0-S00001 00001 RES 1/4W 5% SMD 1206 6 R13,R15,R17,R19,R21,R23

R 1206 N. M. N. M. RES1/4W 5% SMD 1206 18 R1-12,R14,R16,R18, R20, R22
R24

ZMICROSOIC8PN.M. SMD INTEG CIRCUIT NOT MOUNTED 3 IC1-3
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220VAC SWITCHING BOARD

SCHO152AR0

DESCRIPTION

The SCHO152A board is based on three relays, each for one power connector (DRIVER1 POWER,
DRIVER2 POWER, FANS POWER). The board isdirectly connected to the mains power supply and
controlled by the SCH0239A (Control Board). When the microcontroller on SCH0239A decidesto switch-
ontheDRIVERL], for example, it activatestheregarding relay on SCHO152A,, connecting the main power
supply withthe DRIVER1 POWER.

SCHO0152AR0 Component layout

[
] 3 3
-/ IZANGN -
- "2 7 72
oooog| Lk 1_lnge , Lk
|I_I I_I|I_I I_I|I_I [ - N ; ] ’

SCHO0152AR0 COM PONENT LIST

Part Name/Number

CC2nF22kV 01045A
D 1N414803001
FUSEOMEGA C1034

JCON HD515V/05-6PVE

JFC-10P02697-02699
JVASCHETTAIEC

JUUMP202739-02742

RL 40.31.24
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Description

01045A CERAMICCAPACITOR

03001 DIODE

FUS00008 FUSE-HOLDER 5x20D

02883 + 02884 PANDUIT PCB CONN
02697+02699 PCB CONNECTORPOL
02879VASCHETTAFEMALEPCB

02739+02742MALEPAN2

7967CRELE

Qty.

WFRPRWkFR,PFPPFPOW

Comps.
C1-3
D1-6
FL

J6-8

RLY1-3



IN/OUT DIGITAL BOARD

SCHO0241AR0

DESCRIPTION

Severa connectors are present on SCH0241A: 2 D-SUBYF for the RS485 AMs bus, 1 D-SUB9F for
R$485 dedicated to theremote control, 2 BNC for Interlock and Fans control, 2 dual -pol es connectorsfor

+24V dc power supply output, 1 fuse-holder that acceptsthefusefor +24Vdc power signal.

Astheother boards, SCH0241A isconnected with display board. Also, itisdirectly connected to the output
of theinterna AC/DC power supply (+24V dc).

SCHO0241AR0 Component layout

]

o e e | -
[—

SCH0241AR0 COMPONENT LIST
Part Name/Number Description Qty. Comps
Dz 5v103109 03109ZENERDIODE 1 DzZ1
FUSEOMEGA C1034 FUS0O0008 PORTA FUSIBILE5x20D 1 F1
JBNC-90G-PCB 2034 (02034 PCB CONNECTOR 2 -3
JDB9-90G 02797 02797 PCB CONNECTOR 3 K6
JFC-16P02701-02700 02701+02700 PCB CONNECTOR POL 1 J
JSCREWCONN2 02853 (02853 PCB SCREW CONNECTOR 1 J7
JTESTP25mm07912 07912 TEST POINT 4 B-11
ROR0-S00001 00001 RES 1/4W 5% SMD 1206 7 R39
R 10K 0053 0053 RES 1/4W 5% 1 RL
R1K00041 0041 RES 1/4W 5% 1 R2
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S-60-24 SWITCHING POWER SUPPLY E0031

MAINFEATURES

- Universal ACinput/ Full range

- Protections: Short circuit/ Over load / Over voltage
- Cooling by freeair convection

- 100% full load burn-intest

- Fixed switching frequency at 50kHz

MECHANICAL SPECIFICATION

84.5
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PIN N°| ASSIGNMENT T
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24 78
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TECHNICAL CHARACTERISTICS

MODEL S-60-15 S-60-24
DC VOLTAGE 15V 24V
RATED CURRENT 4A 2.5A
CURRENT RANGE 0~4A 0~25A
RATED POWER 60W 60W
RIPPLE & NOISE (max.) Note 2 150mVp-p 150mVp-p
OUTPUT
VOLTAGE ADJ. RANGE 135~16.5V 21.6 ~26.4V
VOLTAGE TOLERANCE Note 3 +1.0% +1.0%
LINE REGULATION +0.5% +0.5%
LOAD REGULATION + 0.5% + 0.5%
SETUP, RISE, HOLD TIME 300ms, 50ms, 80ms / 230VAC ~ 800ms, 50ms, 10ms / 115VAC at full load
VOLTAGE RANGE 88 ~264VAC 120 ~ 370VDC
FREQUENCY RANGE 47 ~ 63Hz
EFFICIENCY (Typ.) 7% 79%
INPUT
AC CURRENT 24A/115VAC  1A/230VAC
INRUSH CURRENT (Max.) COLD START 30A/115VAC ~ 60A/230VAC
LEAKAGE CURRENT <3.5mA/240VAC
105 ~ 150% rated output power
OVER LOAD
Protection type: Hiccup mode, recovers automatically after fault condition is removed
PROTECTION
17.25 ~20.25V 27.6 ~324V
OVER VOLTAGE
Protection type: Hiccup mode, recovers automatically after fault condition is removed
WORKING TEMP. -10 ~ +60°C (Refer to output load derating curve)
WORKING HUMIDITY 20 ~ 90% RH non-condensing
ENVIRONMENT | STORAGE TEMP,, HUMIDITY -20 ~ +85°C, 10 ~ 95% RH

TEMP. COEFFICIENT

+0.03%°C (0 ~ 50°C)

SAFETY & EMC

VIBRATION 10 ~ 500Hz, 2G 10min./1cycle, period for 60min. each along X, Y, Z axes
SAFETY STANDARDS UL1012, UL1950, TUV EN60950 Approved
WITHSTAND VOLTAGE IP-O/P:3KVAC  IIP-FG:1.5KVAC  O/P-FG:0.5KVAC

ISOLATION RESISTANCE

IP-O/P, IP-FG, O/P-GD:100M Ohms/500VDC

(Note 4) EMI CONDUCTION & RADIATION [ Compliance to EN55022 (CISPR22) Class B
HARMONIC CURRENT Compliance to EN61000-3-2,-3
EMS IMMUNITY Compliance to EN61000-4-2,3,4,5,6,8,11; ENV50204, EN55024, Light industry level, criteria A
MTBF 316.2K hrs min.  MIL-HDBK-217F (25°C)
OTHERS DIMENSION 159*97+38mm (L*W*H)
PACKING 0.51kg; 24pcs/13.1kg/0.7CUFT
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