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1.0kwW FM POWER AMPLIFIER

1 GENERAL DESCRIPTION

The1000W BROAD BAND AMPLIFIERisahighly integrated broadband solid-state M os-
Fet FM amplifier of 2000W rated power, fitted in a4 unit 19" rack, which do not require any
specific calibration to operateinthe 87.5 + 108 MHz frequency range.

Itscompact size, high efficiency, widemai nsrangeacceptance, |ow mai ntenancerequirements
and broadband construction, makethisamplifier ideal in medium power repeaters, in unattended
posts, in N+1 systems and as a reserve.

Its sturdy, modular mechanical and electrical construction guaranteesahigh MTBF and an
easy maintenance. Themodul esareeasily identifiableandinspectablewith few interconnections
each with the other, through multi-pole connectors.

Thenominal RF output power isobtained over thefull FM rangewith amere 12W drive and
is particularly stable against time, temperature and frequency variationsbeing AL C regulated,
with afront panel adjustment. The output power may be varied from a minimum level to the
nominal level and the frequency varied over the full FM range, without retouching the drive
power or any other adjustment than the ALC control.

The output stage has areverse intermodulation figure, which islower than standard bipolar
construction, due to the all Mos-Fet design and approaches that of tube equipment.

A simple metering and alarm section completes the amplifier, permitting an easy check of
the functioning with few, unambiguous readings. Power readings and control are externally
available on aremote 1/0O port, for an external controller. A suitable one may be supplied on
request to permit full remote control of the apparatus from the studio or another service centre.

Thewhole assembly isdesignedin accordancewiththe CCIR, FCC and tighter international

norms and conforms to the recent, strict  requirements for EMI susceptance and emission.
3

Thisequipment compliesin particular to ETSI EN300.384 and EN 300.447
Broadcast and EMI/EMC standards, EN60065 and EN60215 safety
standardsand FCC parts 73 & 74.
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2 TECHNICAL FEATURES

21 FRONT PANEL COMMANDSAND SIGNALLING

ey
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Thefront control panel carriesthe power on switch, the control meter, some alarm warning
led'sand aRF monitor connector. Onthebottom side, agridding onthepanel permitstheoutput
of the ventilation air.

At the RF monitor output, BNC type, a sample of the output power isavailable whichis
attenuated 54 dB typically (i.e. +6 dBm @ 1.0 kW output). Even if thisoutput isfairly flat
vs. frequency, it is not suggested to use this for accurate harmonica analysis.

The switchable meter permits the reading of the most important operating parameters, i.e.
theforward and reflected power (1250W f.s.) and the regul ated and unregul ated power supply
voltage (300Vdcf.s)).

The 2 led's light only in case of failure. The meaning of these led is summarised on the
following table:

LED MEANING
VSWR High RF output reflected power (> 80-100 W)
TEMPERATURE High internal temperature, probably due to high environment temperature
or failure of the ventilation system.

Table 1. warning led meaning
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2.2 THE REAR PANEL AND THE CONNECTIONS

! T
® ®
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AUX — 1A max @
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Therear panel allocatesthe RF power and the 1/0O portsin addition to the mains power cord
and fuse, the earthling screw and an auxiliary mains socket on some models. The power cord
isnot removable. If it isrequired alonger cable than that provided in the factory (roughly 2
meterslong), asuitable 3x 1.5 mm sg. power cord may easily replacethe original one. Thefuse
hasadifferent rating for 115 or 230V ac operation: be sureto adopt theright typefor your mains
network

The Antennaoutput is brought out on a7/16" connector, while the input connector isa"N"
type. A remote I/O port is available on a SUBD 25 poles, femal e connector.

Theexhaust air output opening must not be obstructed during operation: wide room must be
provided during installation to permit a substained ventilation air flux. It is not permitted to
Insert theequipmentinacl osedrack without asuitableexternal air extractionsystem.

Anauxiliary IEC-320 femaletype mainsoutlet isprovided, whichispowered only whenthe
amplifier ison, to supply the exciter. No fuses other than the general fuses (16A) areinserted
on thisline. Limit the power absorption from this outlet to low levels, i.e. 100W / 1A max.

w WARNING !

Settingthemainsvoltagefor 115 or 230V operation requiresto gain accesstotheinner
of the equipment, removing thetop cover. Be suretoremovethe power cord from mains
to avoid direct exposure to hazardous mains voltage, which are always present on the
fuses and the input board, even with power on switch in the off position.

SOFRATEC BROADCAST EQUIPMENT
WWW .sofratec.com - emall : info@sofratec.com Tel: +3349301 9999 Fax: +33493019971

R R R R PAGE 5

rererrrrrrrrrrrrrrrrrrrrrerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e e e P T P P T P T T T TP




I O O
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrr e e e e e T T g T PP T
| ENEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEN INEEEEEEEEEN]

1000W - USER AND MAINTENANCE MANUAL -rev.1.0- 07/01

2.3 TECHNICAL SPECIFICATIONS

@ 1kW RF output if not otherwise specified

- Frequency range:
- RFinput power
- RF output power

- RF input/output impedance:
- RF input connector:

- RF output connector:

- RF monitor connector:

- Harmonic and spurious emissions:
- RF monitor attenuation:

- Max total current handling capability on

the auxiliary socket:
- Mains supply requirements:
- Operating temperature range:

- Dimensions, not including the handles:

875+ 108 MHz

12 W nom., 15 W max

1000 W +0.5 dB

50 Q

N

7/16"

BNC

<-70dBc

54 dB, typ.

1A @ 230 Vac, 100Wmax, not fused
190+250Vac 50/60Hz <1900W (2500VA)
0 + +35 °C recommended, -10 + +45 °C max

483 x 177 x 535 mm (W x H x L)

See drawings
- Weight: approx. 30 kg.
24 1/O REMOTE CONTROL SPECIFICATIONS

A remotel/O DB25femaleconnector, located ontherear panel, makesavailable3analoglines
to permit remote control and surveillance of the equipment as detailed:

Pin Line Range/use
1,3,21 ground common

9

10

13 Power control

The remote /O signal and control
DB25femaleconnector, ontherear
panel

SOFRATEC BROADCAST EQUIPMENT

Reflected Power 05V vs. 0-1300Wout Zo=10kQ (4V typ. @ 1000W)
Forward Power 0+5V vs. 0-1300Wout Zo=10kQ (4V typ. @ 1000W)
External RF output control. 0-5V to full scale, low impedance
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3 INSTALLATIONANDUSE

3.1 FOREWORD TO INSTALLATION

Althoughin most casesno special instrumentsarerequired, haveskilled personnel install the
apparatus. To make best use of the apparatus’s capabilities and prevent damage to the unit,
comply with the recommendations throughout this manual.

When in doubt, or if any technical problems should arise during the installation procedure,
SOFRATEC strongly recommend the apparatus not be tampered with in any way by unskilled
personnel and will be glad to supply qualified after-sale service.

Asarule, theuser should not have accessto theinside of the apparatusfor normal installation
and use. Tampering with the factory settings makes the guarantee null and void and might also
affect apparatus’ performance, causing costly damage.

\N_@ WARNING !

NO ADJUSTMENT OR INTERNAL PRESETTING IS REQUIRED FOR NORMAL
OPERATIONS. THE APPARATUS SHALL BE PROPERLY EARTHED AND BE
OPERATED WITH ALL THE COVERS CLOSED TO PREVENT ELECTRICAL
HAZARDS IN OPERATION AND FULLY COMPLY WITH CE EMI AND SAFETY
REQUIREMENTS.

NEVER TOUCH THE INSIDE OF THE APPARATUSWITHOUT FIRST DISCONNECT-
ING IT FROM THE MAINS. DANGEROUS AC, DC AND RADIO-FREQUENCY
VOLTAGESAREPRESENT INSIDEAND BECOMEACCESSIBLEWHEN THECOVERS
ARE REMOVED.

MAINSVOLTAGE MAY KILL

SOFRATEC BROADCAST EQUIPMENT
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3.2 PLACINGTHEAPPARATUS

Install apparatusinadry, sheltered but well-ventil ated room away fromdust, moi sture, insects
and vermin (mice).

Place apparatus as close as possible to the antenna to prevent excessive power lossin the
cables. If thisis not feasible, use antenna cables of suitable cross-section.

Room size shall be such that the apparatus can be placed in an upright position and that
technical personnel can easily carry out routine or extraordinary maintenance. The minimum
recommended sizeis2.5m x 2m, and 2.2m high when thereisno other broadcasting or support
equipment nearby.

Theroom must beventilated to ensurethat theinsidetemperature never exceeds 35°C. Even
if 45°C isthe max. allowed temperature: it is anyway suggested not to approach to this limit.

This condition cannot generally be met when the exhaust cooling air is not pushed outside
and isfed back into the room. Thisis even truer if more than one apparatusisinstalled in the
same location. An efficient ventilation system is thus required in the room. Air exchangein
the room shall have a minimum flow-rate of 500 metres cubed per hour or more.

If the apparatusisfitted in arack system, the back door of the rack cannot usually befixed
in place. If acompletely closed assembly is needed, asuitable ventilation extraction unit must
equip the system. To aid air ducting, an optional flange may be retrofitted on the ventilation
outlet to which aduct can be attached to convey hot air outside. In this case remember that the
1000w BROAD BAND AMPLIFIERinternal fansarelow-pressureunits: somesort of external
air extraction blower isthan imperative on the exhaust air duct.

Ventsinthewallsand any other openingsshall befitted with ametal grating to keep rodents
out, and with adust filter. Make absolutely certain that no water can seep through the vents
or the air exhaust duct or antenna-cable grommet, and that the floor cannot be flooded during
heavy rainfall. If notimpedited by proper air filtering, insectsin somelocation may beconveyed
intheinternal heatsink, accumulating on it and finally obstructing it, causing overtemperature
alarm.

Even moisture and/or dust, when contained in the air or in the room in excessive quantity,
may cause condensation build-up in the amplifier. When the system is periodically switched
on and off, this can trigger destructive electric arcs and short circuits and thus cause damage
that is not covered by the guarantee.
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3.3 WIRINGINTOTHEMAINS

The1000W BROAD BAND AMPLIFIER ispowered by asingle-phaseline. Mainscapacity
must beat |east 3kV A and thenominal voltageis230V ac. Insomecountries, where115Vacisthe
norm, thisvoltage must beinternally set in the factory or by skilled people beforeinstallation.

Whilstthepower supply regulator acceptsawideinput voltage (190+ 250V ac), operation near
thelower input voltage on highimpedance lines must be avoided: if thelinedrops more than 10
voltatfull load, thelow linesensecircuitry may trigger an oscillating turn-on/ turn-off cycle, which
Isvery dangerous. In thiscases adopt an external line stabiliser.

Thenominal mainsinput range(190+ 250V ac) isachieved whentheprimary sideof themain
transformeriswiredtothe230V tap. Twoother taps, thefirst onedightly lower (220V), thesecond
higher (240V), areavailableto adjust theinput voltagerangeof +10V. Incountrieswereastable
240V isthenorm, itisimportant to set thistap onthetransformer. Inthiscasetheallowedvoltage
range window must be shifted higher to avoid nuisancetrip at occasiona higher mainsvoltage.
See proper section in the service section of thismanual.

To ensure proper operation and comply with the safety regulations, efficient earthling is
required. Usethe yellow/green lead in the power cable. The cable s neutral lead isblue. Never
connect the earth to the mains' neutral lead.

Thecableconnectingthe 1000W BROAD BAND AMPLIFIER mainsinput terminal block to
the external board should consist of leads of adequate cross-section. Recommended values are
1.5t0 2.5 mm squared.

Do never switch the apparatus on without antenna connection, even when no RF driveison.

3.4 ANTENNA CONNECTION

A 7/16" output connector isfitted at the back of the amplifier module. It is very important
to check that the antenna, the connecting cables and the connectors are suitable for 1.0 kW.

The antenna coupl er too, should be capable of adequate power; itsinput connector shall be
7/16" or 7/8" or larger.

The cable connecting the amplifier and antennawill generally be of the corrugated, spongy-
dielectric type, such asa 1/2" or 7/8" celflex or flexwell. Smaller cables as RG214, cannot be
used.

Theantennashall beearthen viaacopper braid of adequate cross-sectionto prevent lightning
reaching the amplifier via the antenna cable.

SOFRATEC BROADCAST EQUIPMENT
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3.5 LFCONNECTION

Tomaximally avoid earthloops, wirethemodul ation signal linedirectly ontheexciter, with
high quality shielded and preferably balanced cable. Earth the shield only on the exciter LF
input

If balanced lines are not feasible, use the highest available level: the suggested EXC22 or
EXC23 exciters may easily accommodate signals at +6 or +10 dBm.

3.6 OTHER RECOMMENDATIONS

The ambient temperature shall range between -5°C and +30°C (35°C max. peak). It is
advisable to hang a min.-max thermometer on the wall to display any variation.

Air conditioning at 20 + 25°C would obviously be the best solution, but installation and
operating costs are generally excessive. Thermal isolation and efficient ventilation with a
thermostat-controlled blower are generally the most advantageous sol ution.

Mainsfluctuation and el ectric discharges dueto theweather or nearby industrial machinery
may cause significant trouble, especially in mountain areas and in places close to industrial
areas. In such cases, it is advisable if not indispensable, to install a protector, and insulating
transformer or possi bly an el ectromechani cal mainsvoltageregul ator. SOFRATEC canprovide
all these accessories on request.

Since thetotal cost of the plant, inclusive of broadcasting equipment, antenna system and
installation, is rather high, a certain percentage of the budget should be estimated for buying
and installing suitable protection and conditioning facilities as described above.

Depending on location, the share of total cost should be around 20 + 30%; with this
expenditure, however, the machinery will operate under optimum conditions, its useful
lifespan will increase and, above all, the incidence of accidental breakdowns due to ambient
or mains trouble will be reduced.
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WARNING

OPERATION WITHOUT THE ANTENNA OR WITH A FAULTY ANTENNA
CONNECTION MAY CAUSE DEGRADATION AND POSSIBLE DESTRUCTION
OF THEFINAL STAGE. THISFAILUREISNOT COVEREDBY THEGUARANTEE.

AVOID TO USE TOO POWERFUL EXCITERS. AN INPUT POWER HIGHER THAN
20W MAY PERMANENTLY DAMAGE THE RF TRANSISTOR CAUSING A COSTLY
DAMAGE, WHICH IS NOT COVERED BY THE WARRANTY. A STABLE AND
PROPERLY REGULATED 20+25W EXCITER, LIKE SOFRATEC'SEXC22-25 ARETHE
BEST CHOICE.

1000W BROAD BAND AMPLIFIERdrivenby atypica SOFRATEC exciter generatesavery
clean RF output. Neverthlessif any strong RF signal, coming from nerby transmittersiscoupled
totheantenna, it may causeintermodul ationintheoutput transi storsand generatespurias. Inthis
case atuned output filter may be required to remove the problem.

It is mandatory to provide adequate ventilation to the apparatus to maintain its internal
temperatureaslow aspossible, intherecommended range 5+ 25°C. Evenif theapparatus may
sustain 45°C, and occasionally dlightly higher temperatures, his life expectancy will be
impaired by high temperature.

As genera rule the life expectancy may be halved by each 10°C increase in ambient
temperature, over 30°C.
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3.7 OPERATION

Check that the antenna, the subsequent power amplifier or a suitable dummy load is
connectedtotheamplifier RF output. If the1000W BROAD BAND AMPLIFIER drivesatuned
tubeamplifier, check that theinput of thepower amplifier isalready tuned onthewanted frequency.
Control that the power cordsare correctly connected to theamplifier and itsdriver and both the
apparatusareoff. Beforeconnectingtotheamplifier, control that theexciter power isset at zero
oravery lowlevel (<1W) andthefrequency iscorrectly set. Check that theexciter output signal
isfed to amplifier input, then:

1) Switch-onthe power-on switch onthe 1000W BROAD BAND AMPLIFIER:
- the switch will glow red.
- Interna blowerswill start.
- Noled should light on.
- No RF output power should be present.

2) Properly position the meter switch to observe the RF output increasing on the amplifier.
3) Switch-on the power-on switch on the exciter

4) Slowly raise the drive power to therequired level, i.e. 10+ 12 W.
- TheRF output power should risefrom zero to the nominal 1000 Watt, if the output power
adjustment is set is to maximum on the amplifier front panel.
- Noled should light on.
- Asagenerd rule, theinput power must be 20% higher than the minimum level required
to the full output power (e.g. 12W if 10W are enough to obtain 2000W on the output).

5) Control and notefor futurereferencethe correct reading of the operating parametersthrough
the internal instrumentation, which must indicate the following values:

- FORWARD POWER: up to 1000W

- REFLECTED POWER: <50W, typ. 0+ 20W

- REGULATEDVOLTAGE: 48V (300V meter range)
- UNREGULATEDVOLTAGE: 140V +15%

Someamplifiersdonot permittoreadtheregul ated and unregul ated voltageontheinterna meter.

Theinstallation of theamplifier isthereby completed. A spectrumanalysisisnow advisable
to assure no spurious products due to internal or external causes (i.e. reverse intermodulation
onthefinal stage) are generated. SOFRA TEC wishesyou successinyour work and remind you
that they are always available for further information or to tackle any specific problem.
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3.8 POSSIBLEMALFUNCIONS

No led alarm must be on during regular functioning: following is a list of possible
malfunctions causes.

"VSWR" led on

Thisledturnsonwhenthereflected output power exceedsthe 70-80 W threshold. Inthiscase,
do not operate the system and check antenna, relevant wiring and connectors.

When the apparatusis connected to asuccessive amplifier, re-tunethelatter'sinput to obtain
the smallest reflected power.

Thislight should never turnon; it might however flash briefly at low power whenfirstly tuning
theinput of an 1000W BROAD BAND AMPLIFIER-driventubeamplifier or acavity band-pass
filter.

"Temperature" led on
Thisled turns on when the internal temperature is excessive. Reduce environment tempera-
ture and increase room ventilation. In this case, it isimportant that the hot air released by the

apparatus be exhausted.

Control regular functioning of the internal ventilation fansand clean any externally applied
dust filter, if any.
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4 SERVICEANDMAINTENANCE

Sincethe 1000W BROAD BAND AMPLIFIER iscooled by air, it issubject to clogging by
dust. Becauseof thehigh-quality materialsusedintheir manufacture, if itisinstalled asset forth
under“INSTALLATIONAND USE,” itwill not requirespecia maintenancefor quitesometime.

A regular service routing, mainly to remove internal dust is suggested over a6 monthto a
year rate. Take present that 90% of the air circulation is restricted to the main internal
ventilation channel and do not affect the components. Regularly change the ventilation fan,
especially inhigher temperatureenvironments. A 2-year rate may beprudential: alwaysusethe
same high quality, ball bearing fan type.

After afew yearsof continuousservice, itisrecommended that the apparatus be overhauled
in the factory or in a specialised laboratory, where the characteristics can be checked against
theinitial ones and recalibration can be made when needed.

Itisalso especialy important that the power supply be over-hauled when the apparatus has
been working at high temperatures, over 30 + 35°C.

Never change or cause the original settings to be changed when the necessary, complex
testing equipment and standard calibration procedure are not available.

5 GUARANTEE

Likeall SOFRATEC'ssolid stateequipment, the1000W BROAD BAND AMPLIFIER carries
aone-year guaranteeonall itscomponentswiththeexclus onof thefinal RF power module, which
may bedamaged by faulty output connections.

This guarantee is null and void if the apparatus is tampered with or if failure is due to
improper use, wrong installation or external causes, such as mains overvoltage.

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

Thegoods shall be delivered carriage prepaid to the laboratory and shall bereturned freight
forward.

This guarantee does not cover any consequential damage due to non-operation or faulty
operation.

SOFRATEC BROADCAST EQUIPMENT
WWW .sofratec.com - email : info@sofratec.com Tel: +33493019999 Fax: +33493019971

T PAGE 14

T O O




I I O O A A
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrr e e e e e T T T T T TP T T T
| EEEEEEEEEEEEEEEEEEESESEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEEEESEESEESEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEESEEEEESEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEN INEEEEEEEEEN]

1000W - USER AND MAINTENANCE MANUAL -rev.1.0- 07/01

6 SERVICEMANUAL
6.1 SYSTEM DESCRIPTION

3 basi ¢ sections compose the 1000W BROAD BAND AMPLIFIER: the RF amplifier box,
the power supply and the control and metering section.

TheRF sectioncomprises2x 500W amplifier modul esconnected through strip-linecombiners.
All theRFtransistorsareMos-Fet type. A low-passfilter with directional coupler completesthe
section, whichiscompl etely screened by ametal box, to comply with EMI requirements. A fully
planar design permits an immediate access and inspection to the 4 internal modules.

The power supply comprises a mains transformer, whose output is rectified and filtered
and a highly efficient Switch-Mode Power Supply regulator.

The RF control section is built on one small board. It performs RF AGC and protection
control; providing metering and an interface to the external 1/0 port. Both direct and reflected
power aredisplayed and provided asproportional analog signal at theRemotel/O port. Through
this port is possible as well to command the RF output power, overcoming the internal front
panel regulation.

6.2 INTERNAL DESCRIPTION

|
|
|
|
|
|
|
|
| Low—pass filter &
| Inp plitt combi directional coupler RF outp
F input 1000 W
12 W } ! )
~ RF input 1 T ~ N
y controller T Y T ! I
T | —— — I
| = =
| |
| . |
| S00W  Amp. #2 |
| |
| |
| - > — |
| |
| |
| |
| 1000W AMPLIFIER MODULE |
.\ J
amplifier
48vd control
bus
¥
48v A NS T Protection = TOMT
regulat ol & supervisi cormmand
140V systom
uuuuuuu control
bus
remote
cont
230 Vac 1 stem control
= =
mains controller

POWER SUPPLY & CONTROL

1000W BROAD BAND AMPLIFIER: Block diagram
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The 1000W BROAD BAND AMPLIFIER amplifier comprises 6 internal different modules/
boards plus some spare components, as can be seen in the drawing of the inner contents and
inthe"Genera wiring diagram"; both comprised in this manual:

-The power supply transformer, rectifier and capacitor
-The Switch Mode Power Supply regulator

-The RF control and measure board

-Theinput RF power splitter

-The 500W RF power amplifier modules

-The output RF combiner, Low-Pass Filter and coupler

For the detailed description of each module on the following pages, aways refer to the
corresponding electrical diagram, in the relevant section of the manual.

w WARNING !

THIS SECTION IS ONLY AIMED TO GENERAL KNOWLEDGE OF THE
APPARATUS AND FOR SERVICE PURPOSE BY SKILLED PERSONNEL. AS
EXPLAINED IN THE PREVIOUS SECTIONS, INTERNAL ADJUSTMENTS ARE NOT
REQUIRED DURING NORMAL OPERATION. TAMPERING WITH INTERNAL
SETTINGS VOIDS THE WARRANTY, MAY HARM THE APPARATUS AND
JEOPARDIZE THE GUARANTEED PERFORMANCE.

IN ADDITION, MANY MODULESARE TOO MUCH SPECIALIZED AND DIFFICULT
TO REPAIR EVEN BY SKILLED TECHNICIANS AND MUST BE REPLACED IN CASE
OF NEED BY BRAND NEW ONESAND POSSIBLY RETURNED BACK TO FACTORY
TOVERIFY IF THEY CAN BE REPAIRED.

ANY ISPECTION ON THE MODULES DESCRIBED ABOVE MUST BE EXECUTED
WITH THE TOP COVER REMOVED AND OFTEN WITH THE OPERATING
APPARATUS CONNECTED TO THE MAINS. ALTHOUGH MOSTLY OF THE PARTS
UNDER VOLTAGE ARE INSULATED AND ARE NOT EASILY ACCESSIBLE, THIS
EXPOSESTO THE RISK OF ACCIDENTAL CONTACT WITH THE MAINSVOLTAGE.
TOAVOID IT,ALWAYSUSE INSULATED TOOLSAND NEVER TOUCH THE SUPPLY
TRANSFORMER, THE MAINS SWITCH OR THE MAINS SOCKET WITH MAINS
CONNECTED. NEVER OPERATE THE EQUIPMENT WITH THE COVERSREMOVED.
REMOVAL OF THEBOTTOM RF COVER MAY LEAD TO IMPROPER FUNCTIONING
OF ANY ELECTRONIC MEASURING METER DUE TO HIGH RF FIELD.

--- MAINSVOLTAGE MAY KILL! ---

6.3 THSRANEE R CRERIRSR T
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The power supply components, other than the boards below described, are very few: mainly
the power transformer with a power relay, a bridge rectifier and a power capacitor, which
deliversthe raw rectified dc power to the SMPS regulator module.

The unregulated dc voltage, nominally 140 Vdc, may range 120 + 170 V. The primary tap
on the power transformer isfactory set on the 230V input, alowing amains range approximately
200 + 250 Vac. Should the mains voltage be 240V ac nominally, it is suggested to change the
transformer tap to that voltage. If the mainsvoltageisastable 215 + 225 Vac, the transformer
tap may be left asfactory set. Only if there are frequent occasional drops of mainsinput below
195V and consequent system stops, it is suggested to lower the input tap to 220V.

To do that, the power cord must be disconnected from the mains, the top cover must be
removed and the transformer voltage terminals may be accessed.

An USA version is provided with a someway different transformer and general wiring
(see the appropriate electrical diagram and internal layout). In this version, some jumpers
must be preset on the equipment's internal terminal board TB1 to provide 115 or 230Vac
operation, if not factory wired. In details these settings are:

Jumper/wire 115Vac 230Vac
JP1 TB1-A3t0 A6 TB1-A3to A4
JP2 TB1-B4to B3 TB1-B4to B1
Brown wirefrom SW1 TB1-A7 TB1-A8

A dlightly higher secondary tap, nominally 114Vac, is provided in these equipment to be
wired to the rectifier bridge instead of the regular 105V tap if the local mainsis so low than
theinternal unregulated voltage is costantly under 130V dc.

6.4 TheSwitch ModePower Supply regulator

1 \

100w BROAD BAND AMPLI-
FIER:
Positioning of the power supply

POWER TRANSFORMER

| —~
\ O

TB1
\ TERMINAL BOARD
\ 0o ]

B8

| 87

/© 86

/ Ops

B4
B3
B2
B1

AB
A7
AB
A5
A4
A0
A2
Al

/o

1

VF2
AUX FAN

internal terminal board
%FRATEC BROADCAST EQUIPMENT
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Thismodule performs an efficient regulation of the raw dc input, nominally 140V +15% to
alower 48V £1%. Beingitsefficiency very high, very little heat is produced in the regulation
process. The nominal current capability of the regulator is much higher than requested, and
approaches 70A @ 48V .

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

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

Reparation of this module in the field is very difficult if any component other than the
fuse and/or a power transistor failed. It is suggested to substitute the module with a new one
and send back the damaged unit to the factory for inspection and possible reparation.

6.5 TheRF control and measureboard

This small board carries all the circuitry to control and protect the RF amplifier stage. Let
us consider its various loops.

Two identical buffers, IC4aand 1C3a, insulate and amplify the direct and reflected signal
detected on the RF output coupler, with different gain. The main direct power regulator oop
is built around the subsequent | C4d op-amp, which compares the sensed signal with the preset
power level on RT5. Adjusting this trimmer, the RF output power may be varied to values
different from that factory preset. Never exceed a safe 1000W on RF output, even if the
amplifier isusually able to easily threpass this limit, to have some safety margin. The output
of 1C4d constitues the AGC line, which is buffered by IC5 to drive the RF transistor gates.
Both the two sections of IC5 are in parallél to increase the current capability of the external
AGCline.

The reflected power protection is managed by 1C3c, which compares the reflected sensed
signal to a fixed threshold, which is set to 70/80W, as determined by R35 and R36. The
output of IC3 adds on the internal AGC line though D14. The action of this circuit is
proportional: i.e. the output power is continuously decreased till the fraction which isreflected
back no more exceeds the safe maximum level. There isno RF complete switch off even with
severe load mismatch.

Both direct and reflected signal lines are conveyed to the remote connector through insulating
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10kohm resistors

The temperature protection on the output stage is performed by 1C4b, which tripswhen the
temperature sense line crosses its preset threshold, completely disabling the RF output. The
temperature sensor is mounted on the heatsink, near the RF transistors, and is constitued by a
precise PTC resistors, which variesits resistance accordingly to the temperature.

On thisboard asmall negative rectifier and aregulator (TR5) provides the negative biasto
completely disable the RF power, if needed. The positive regulator TR4 derives the positive
11.3V board supply from the +48V regulated line.

6.6 Theinput RF power splitter

The purpose of this smple board is mainly to divide the input RF drive power in two
identical signals, one for each power amplifier module, providing a good insulation between
each output port (>20 dB, typ. 23 dB minimum on the whole FM band).

Thisis done by a Wilkinson type printed coupler, followed by the balancing resistor array
R21 + R24.

A directional coupler senses the input RF level and RT1 is regulated to provide the
overdrive protection circuit trip at the right maximum input level. The board supports also
the direct (or forward) and reflected detector sensitivity trimmers, whose input comes from
the output board.

Two additional lines support the RF module bias (or AGC) line and the temperature sensing
PTC thermistor.

6.7 TheRF power amplifier modules

These modules are built around a couple of "Gemini type" Mos-fet transistors each one
forming a300W push-pull amplifier.

Discrete Wilkinson-type couplers equip both the input and the output modul e section, doing
thejob of dividing and recombining the input and output signals, providing a suitable insulation
between the transistors,

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

SOFRATEC BROADCAST EQUIPMENT
WWW .sofratec.com - emall : info@sofratec.com Tel: +3349301 9999 Fax: +33493019971

T PAGE 19

rererrrrrrrrrrrrrrrrrrrrrerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e e e P T P P T P T T T TP




I O O
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrr e e e e e T T g T PP T
| ENEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEN INEEEEEEEEEN]

1000W - USER AND MAINTENANCE MANUAL -rev.1.0- 07/01

A group of C, R and L RF decoupler and dampening components are mounted on the posi-
tive supply line of each amplifier, plus a small value resistor, R12 and R13, for possible
separate current detection of each supply leg.

The gate bias is separately adjusted through R15 and R16 on each section. Do not tamper
the factory bias preset values!

The full power output of the whole module exceeds 600W, to provide some room for
coupling losses on the combining stages of higher power amplifiers, like the same 1000W
BROAD BAND AMPLIFIER.

6.8 Theoutput RF power combiner, L PFand coupler

This module is symmetric to the input power splitter and is another printed Wilkinson
coupler, whose power management capability isobviously much higher than the input board.
In this case the power balancing resistors are high power devices, whose centre connection
isreferred to ground through an inductor, which discharges any static electricity on the anten-
na up to arelevant amount of power.

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

3 directional sample lines derive two rectified voltages proportional to the direct and
reflected output power and a RF signal for external monitoring purposes.

SOFRATEC BROADCAST EQUIPMENT
WWW .sofratec.com - email : info@sofratec.com Tel: +33493019999 Fax: +33493019971

T PAGE 20

T O O




I I O O A A
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e rrr e e e e e T T T T T TP T T T
| EEEEEEEEEEEEEEEEEEESESEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEEEESEESEESEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEESEEEEESEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEN INEEEEEEEEEN]

1000W - USER AND MAINTENANCE MANUAL -rev.1.0- 07/01

7 REPAIRANDREPLACEMENT OFDAMAGEDMODULES

The 1000w BROAD BAND AMPLIFIER is a high reliability apparatus, as much effort
was done in the design and development stage to assure the maximum reasonable working
margin for each part. Nevertheless, as all apparatus which works 24 hours a day for years,
some failures are possible, especially in those environments which over-stress the apparatus,
like hot or dusty or moist places, or subjected to wide mains fluctuations or static discharges
and thingslike that.

In the event of any failure an appropriate analysis must be done to avoid subsequent failures
due to faulty ambient conditions. A often underestimate cause of failureis simply atoo high
ambient temperature or insufficient ventilation. Improving the ambient and system ventilation
as suggested in the installation paragraph of this manual, usually fix the problem.

Other obvious causes may be dust clogging and ventilator fan failure. A regular service
and maintenance routine will avoid these sources of problems and it is suggested to change
the ventilator each two years, even if no damage is still visible, especially at high ambient
temperature.

No air pipe must be attached to the ventilator fan output for air ducting, if an external extacting
fanisnot instaled in that system.

Inany casg, if theamplifier fails, somework must be done on the apparatusto fix the problem.
With the appropriate spare parts, most of repairing work may be done on site, without need of
special tools and often without need of any solder joint.

Not much needsto be said about the general boards and components changing: virtualy al of
them may be changed in few minutes, without retouching the adjustments. Most of them are
immediately accessible or needs a minimum of dislocation of other components and plates.
Only the RF boards need a deeper |0ok.

RF boards are delicate modules, which contains some parts as flanged power transistors
and resistors which must separately be screwed on the supporting heatsink and may be easily
damaged by improper handling. These boards are the 500 W power amplifier modules and
the RF output combiner.

Repairs of these modules are usually made in the factory or in a specialised laboratory, if
possible at all. If the p.c. board is damaged perhaps only the costly RF active devices may be
recovered. Nevertheless, very often thisisworthless because, in case of major damages, these
partsareinternaly electrically damaged or degraded.

Repair of the RF modules requirestoo, at the end of the reparation, afull check of the module's
working parametersin adummy fixture or in atest assembly which are not available evenin most
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specialised laboratories. For these reasons repairs of the modules, specially the higher power
amplifiers, is discouraged at the most and the broken one must be replaced by new parts with
the sameidentical characteristics, fully tested at the factory.

To replace the modules avoiding as much as possible to damage the new part or the old
transistors, if not already broken, carefully follow the subsequent steps:

1) Remove the amplifier cabinet from the rack, after having disconnected from its rear
connectors the RF input and output cables, the power supply and the control cables.
Disconnect also the ground cable from its screw.

2) Toinvedtigate onthe damaged partsor to test the reparation, it may be required to externally
connect the removed cables and the RF output |oad to the amplifier assembly in manner to
permit inner inspection of the top and bottom of the apparatus. If the latter isplaced on a
small stand aside of the main rack, the internal cables are usually long enough to permit
the connections, avoiding extension cables.

3) Open the bottom cover of the cabinet and remove the screen from the damaged modul g(s),
if any.

4) If thedamageisnot immediately visible, it may be helpful to measure the currents sunk by
each 300W sub-module amplifier. To thisaim alow ohmic value shunt resistor isinserted
in seriesto the 48V power supply of the module's subsections (R12 and R13, 10mQ).

To measure the current sunk, the amplifier assembly must be completely connected and
powered with and without RF. A sensitive, RF proof, digital voltmeter must be used to
measure the voltage across the shunt resistors, which vary from nearly 1 mV at no load to
100 mV at full power.

Take care: most of low quality digital or analog meters are not able to do this reading,
because they are affected by the high RF field and their reading is completely meaningless!
WARNING: great care must be paid not to accidentally short-circuit the resistor leads to
the ground with the voltmeter probe tips, during the measurements!

5) When properly functioning at full power, each module 300W subsection will sink 8 + 10
Amperes, i.e. 80+ 100 mV across the shunt resistor. The absorption must be balanced
+10% around the mean value on each amplifier. A lower or higher value may mean a
module failure.

6) Remove the power supply cable screwed on a centre terminal in the board and the small
bias cable.

7) Unscrew theinput and output RF connections, at the module opposite sides.

8) Carefully unscrew the RF transistor flanges from the heatsink base-plate. Thisoperation, if
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not properly done, may mechanically over-stress the transistor, cracking the internal deli-
cate beryllium-oxide ceramic which supports the active silicon dies and determine
unrecoverable damage of the device.

CAUTION: beryllium-oxide is toxic and must not be thrown with domestic refuse but in
specialised toxic material disposals. No special handling precaution must be paid when
the transistors or power resistors are not mechanically broken, apart those deriving from
the handling of mechanically fragile (and very costly) devices. If the transistor or resistor
flangeisbroken, avoid to get in touch with it and the brittle white exposed internal ceramic
or inhaling dust of it. Dispose the transistor or the entire broken module as previously
described.

9) Make anote of the position and the length and remove the threaded screen spacers and the
board fixing screws.

10) Remove the broken modul e and clean the supporting heatsink base-plate before mounting
the new one.

11) Smear thin heat-conductive silicon grease below the flanges of the power transistors and
resistors of the new module, before mounting it.

12)Position the new module, placing the threaded spacers and screws over the p.c. board
avoiding to tighten them. When all the screws are placed, control the correct alignment of
the transistors and resistors fixing holes and tighten the screws and spacers.

13) Insert the proper screws and washers, if any, across the transistors and resistors and
carefully tighten them in several, aternate steps.

14) Reconnect the power supply and bias cablesto the module.

15) Turn-on the whole amplifier fully connected to the supporting power and control rack
without RF power, with RF load connected and driver exciter off. Enable the equipment,
with the exciter still off.

16)Measure the bias current of the two transistors on the module, as explained on previous
paragraphs 4 and 5. They were factory adjusted to 100 mA (1mV).

17)1f the currents are off the range 50 + 200 mA (0.5 + 2 mV), carefully retouch the bias
trimmers ontheboard. A small clockwise rotation increases the bias current.

18) Reduce the output set power to alow value, acting on the front panel power set trimmer
and turn on the exciter power.

19) Slowly increase the power-set and measure the balance of the current drained by each module
at half level and at full power. Verify thelimitswrittenin paragraph 5.
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apparatus and reposition it in itsworking location with full connections.

21) Perform alimited period of test at full power, i.e. 1050 + 1100 W and then reduce power
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at maximum nominal working level, i.e. no more than 1000 W.
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48V/70A SMPSREGULATOR

ELECTRICAL DIAGRAM - POWER SECTION
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ELECTRICAL DIAGRAM - CONTROL SECTION
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COMPONENT LAYOUT - CONTROL SECTION
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