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SIRTO 2000
2 KW FM POWER AMPLIFIER

1 GENERAL DESCRIPTION

The SIRTO 2000 is a highly integrated broadoand solid-state Mog-Fet EM amplifier of 2000W
rated poner, fitted ina 16 unit 19" radk, which provides room edther for the exciter and sare spare
equipment

Tts conpact size, hich efficiency, widemains range acosptance, lownaintenance requiraments
ard broadeerd canstruction, meke this anplifier ideal inmedium power repeaters, in unattended
posts, in N+l systars and as a reserve.

Its sturdy, modular mechanical ard electrical amstruction guarantess a high MIBF ard an
easy mainteance. The nodules are easily identifidble and inspectable with few intercamectians
each with the other, throuh milti-pole camectors.

The naninal RF cutput power is dotained over the full M range with a mere 12W drive and
is partiailarly stable against time, tenperature and freguency variations being ALC regulated,
with a front panel adjustment. The cutput power mey be varied fran a minimm level to the
naniral level ad the frequency varied over the full M range, without retouching the drive
power or arty other adjustment then the ALC aontrol.

The autput stage has a reverse intemodulation figure, which is lower then standard bipolar
arstruction, due to the all Mos-Fet design ard goorcaches that of e equipment.

A partiailarly corplete metering and alarmm section carpletes the anplifier, pemitting an
eagy check of the functioning with unambiguous readings. All main parameters and alanms are
extermally available an a ramwte I/0 port, which permits as well to camerd stard-by/an-the-
air gperating mode, with a fraction of a second reaction time. A suitable extermal antroller ey
e sugplied an request to pemiit full ramote aontxrol of the agparatus fram the studio ar another
sarvice aantre.  Mains absorption in stand-by mode is <LOW.

Al the irpout and aatpout parts are fitted an the rear. The edraust air too is caveyed an the rear:
an ootianl flanged autlet may e gotiaally monted to provide a camection to an extermal
vantilation system.

The whole assanbly is designed in accordance with the QCIR, FCOC ard tighter intermatiaal
noms and aanforrs to the recent, strict CE requirarents for EMI susosptance and anission.

This Bouipment carplies with ard ETST 300.384 requirements.




<- I_:wx Electranic Broedcast Equiprent

2 TECHNICAL FEATURES

21 FRONT PANEL COMMANDS AND SIGNALLING
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MADE IN ITALY

The front antrol parel carrides all the meterdng facilities, with a fixed RF pover meter, a
switdreble ae, a " STATUS / ALARM" sectinard the " ON / STAND-BY" antral ard sigal ling
sactian.

The switcdheble meter pamits the reading of the reflected power (340W f£.s.), the regulated
arrent and voltage (602dc and 60V £.s.), the axiliary regulated voltage (25Vac f.s.), the
unregulated voltage and the mains voltage (250vac and 250 Vac f.s.).

The switching between the various measures is camended by pushing on the "MEASURE"
switch, which is sansitive to the time being pushed. The time to pass fran the first measure,
reflected poner, to the secad ae is 3 times as layg as the others ard this measure is the default
reeding at the tum-an.

The " STATUS" sectim signals regular ar alamnodes: the first led colum an the left nust

ke always an with green light durdng regular " aa the air" geeration ard becares red in case of
waming. The secaod colum lights an with red light anly in case of failure.
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LED GREEN RED
OPERATION Regular functicnment Alarm
RF POWER reg./der. Regular RF reduced for any intermal safety reasm
RF POWER reg./low Regular RF lower than ggorax. -3dB (»500 W)
POWER SUPPLY Regular ILow requlated voltage (<»42 Vic)
ON THE AIR Regular Blocked for any amtinuous safety reasmn

Needs merual reset

MAINS HIGH High irput mains woltage (> 250 Vac)
MAINS LOW Low input mains voltage (< 190 Vac)
VSWR High RF cutput refl. power (> 100 W)
TEMPERATURE High intermal terperature
CURRENT High aarrent absarbtian (> 80 2)

Teble 1: Status led meaning

The meening of the various led is sumerised an table 1.

The "O\" and "STAND-BY" led on the last section unanbigucusly signals the correspond-
ing goerating mode.  Note that "on"* db not means "an-the-air”', but sinply that the anplifier is
capletely powerad ard ready to deliver power if correctly driven.

The "m" state is the default state when the SIRTO 2000 is switched on by the general switch
ad tums to "stard-by" by pushing an the "local" switch, which will light. Rawotely
camernding stard-by mode will do the sare, and the rarote aontrol is sigalised by its amll
vellow led. Iocal and ramte camerds both acts in parallel to force the equiprent in stard-
by.

During stard-by anly the camerd interface section is active, the auxiliary regulated voltage
is an, ad the main regulated power suoly ad all the fans are off.

The RF acutgout power ey be adjusted by the front panel trimmer without retouching the drive
powar, which is uswally set at 20W, i.e. a value which is anly slightly higher then that needed
to drive the amplifier at full power. RF Qutput rarnge in this oxditio is carprised between 1/
5 ard full power. If needed, very low power goeraticon, doan to zero, may be achieved slightly
reducing the irput power.
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A recessed reset gnap switch ey be goerated, if nesded, with a amall pointed doject, through
a hole in the penel. This alam-reset pushutton must ke menually pushed if the module is

blocked for any reasm, for rapeated ar prolaged action of any protection, mainly for very high
VIAR or high input power. The reset may be ramotely applied too, through the rarote I/0 port.

2.2 THE REAR PANEL AND THE CONNECTIONS

—
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The rear parel allocates all the RF ard the I/0 ports in addition to the mains power cord, the
earthling screw ard the an/off switch.

The Antama cutput is browght cut an a 7/16" camector, while the input camector is a "N
type. At the RF mmitor cutpout, BXC type, a sample of the autput pover  is available, which is
attaiated ¥ B tpically (i.e. 46 dBn @ 2.0 KiWaugout) . Bven if this autpout is fairly flat vs.
freaquency, it is mot suggested to use this far acarate hamanica amalysis.

Throuh this penel it passes the mains pover cord, which is not ramovable. If it is required
a laxer cable then that provided in the factaory (rohly 2 meters 1ax), a suitadle 3x 2.5 mm
0. power cord may easily replace the ardginal ae.

IN CASE OF DUCTING OF THE VENTILATION AR, IN GASO DI CONVOGLIAMENTO DELL'ARIA DI VENTILAZIONE !
AN’ EXTERNAL EXTRACTING FAN IS REQUIRED. E° RICHIESTO UN GRUPPO DI ASPIRAZIONE ESTERNO. (30Wmax)

]




Directly o the panel are fixed the ramote I/0 port (SUBD 25 poles, famle) ard the exiaust
air autout goening.

Wide roanmust be provided during installation to permit ventilation air flux, which mist not
be destructed. Tt is rot pemitted to insert the equiprent in a closed rack withaut a suitsble
extermal air extraction systan. 2n gotianl edhaust air flanged autlet may be required and
mounted to easy the camection to an extermal ventilation systanm

An auxiliary THC-320 famle type mains cutlet is provided, which is powered only when the
aplifier isa (@dbled), i.e. rnot in stard-bymode. The exciter is usally canected to this autlet,
S0 baing powered anly when the ggearatus is fully on. A sgoarate power camection may be used
if the exciter may be switched in stard-by/goeration by the lagic sigel available o the I/0
rarote canectar (see later) , so avoiding any delay to lock in frequency nor delivering power to
the amplifier dring stand-by.

No fuses other then the gaeral fuses (162) are inserted an this lirne. Limit the power
absorption fram this autlet to low levels, i.e. 1008 / 1A nex.

\

To gain access to the imer in the event of dhanging the intermal fuses, the top coverding
must be removed. Be sure to remove the power cord fram mains to avoid direct exposure
to hazardous mains voltage, which are always present an the fuses ard the irput board,
even with poser an switch in the off positim.
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2.3 I/0 REMOTE CONTROL SPECIFICATIONS

The ratote I/0 IR25 famle camector, located an the rear penel, nmekes availsble several
arelog ard digital lines to penrit ranote antrol and surved 11ance of the equiprent. The assigned
lines to each camector pin folloas:

Pin Line Range/use

1 ground common

2 Starnd-by camect to groard to stard-by

3 n.c. / grard

4 Regular/Alarm +12V when Alarm (Cnos out)

5 RF Derate +12V when RF power derated on protection (Cros out)

6 VSWR Alarm  +12V when high VSWR on antemna line (Gnos out)

7 Current Alarm  +12V when dc Current too high (CGros out)

8 Block Alarm closed to grourd when regular (100md/24Virex relay aontact)
9 Reflected Power 0,5V ve. 0 ,340Wout (Op-Amp out, Zo=156W)

(2.71 V typ. @ 100W)

10 Forward Power 0,5V wvs. 0, 2.5kiWout (Op-Amp out, Zo=156W)
(3.16 V. typ. @ 1000W / 3.87 V typ. @ 1500W)
11 ground signal groad
12, 24 Ax. suply out +12.5Vdc / 100mAcut, protected by fuse
13, 25 ground power ground
14 Reset Close to graurd to reset Block Alamm for T>0.2 sec
15 Erable aut gen/close an intermally programeble relay oontact to graund
16 ground sigmal groad
17 RF low +12V when RF low, i.e. < »700Wout (Cmos out)
18 P. Supply Alamm +12V on Power Supply Regulator alamm (Crog out)
19 Tamper. Alarm +12V when too high Tarperature (Crnos out)
20 Mains alarm +12.5V when Mains line is aut of range (Gros out)
21 n.c. / grard futire gotion
22 Regulated Volt. 0,5V vs. 0,50V cut on Power Supply Regulator (Zo»300W )
23 Regulated Qur.  0.5Vve. 0,100A cut franP. S. Regulator (Qp-Amp out, Zo=156W )

WARNING: Never camect anything to the Ramte I/0 camector with power sugply on.
Darege or overload to any buffered line may cause improper function or
measure an the eguiprent.

The ramwte I/0 sigal and cotrol
IR25 famle camnector, an the rear

prel

/“
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24 TECHNICAL SPECIFICATIONS
@ 1kW RF output

- Frequency range:

- RF input power

- RF output power

- RF input/output impedance:

- RF imput camector:

- RF autput camector:

- RF mitor camector:

- Hammnic and spuricus anissions:
- RF mmitor atteuation:

- MBx total axrrent handling cgeability an
the axiliary sockets:

- Mains sugoly requiraments:

- Qperating tanperature range:

- Dimensions, not including the hardles:

- Weight, rot Including the exciter:

REMOTE CONTROLS:

REMOTE SIGNALS:

REMOTE MEASURES:

87.5 ., 108 MHz

20 W nam., 25 W max
1000 W £0.5 dB

0w

N

7/16"

BNC

=/ EC

5 B, bp.

1A @ 230 Vac, 100wmax, not fused

90265V c.a. 50/60Hz<3800W (5000vA)
046V c.a. S/ @ooom)
0 ., 35 °C recamended, -10 ., +45 °C max

483 x 310 x 570 mm (H x W x L)
See drawings

47 kg, agorax.

Alamm, Power derating, Power low,
High VSWR, Power supply fault,
Current alamm, Tarperature alamm,
Maing alamm, System block

Forward and Reflected power,
Regulated Power Supply current and voltage
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3 INSTALLATION AND USE

3.1 FOREWORD TO INSTALLATION

Althoxh inmost cases 1o special instrurents are required, have skilled persamel install the
gocaratus. To meke best use of the gooaratus’s capebilities and prevent darege to the wunit,
carply with the recamendations throughout this merual.

When in dodot, or if any tedmical prablars should arise durding the installation procedure,
ARV strongly recammend the apparatus not be tampered with in any way by unskilled persamel
ard will e glad to symply gelified after-sale service.

As anile, the user suld not have access to the inside of the goearatus farnomel. installation
ard use. Tarpering with the factory settings mekes the guarantee ruill and void ard might also
affect agearatus’ performmence, causing costly danege.

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 APPARATUS WITHOUT FIRST DISCONNECT -
ING IT FROM THE MAINS. DANGEROUS AC, DC AND RADIO-FREQUENCY
VOLTAGES ARE PRESENT INSIDE AND BECOME ACCESSIBLE WHEN THE COV-
ERS ARE REMOVED.

—— MATNS VOLTAGE MAY KILL ——
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3.2 PLACING THE APPARATUS

Install goearatus in a dry, shelterad but well-ventilated room away fram dust, noisture,
insects ard vermin (mice) .

Place ggoaratus as close as possible to the antara to prevent excessive power 1css in the
cbles. If this is rot feasible, use antara cbles of suitdble cross-section.

Roan size ghall ke suwch that the goearatus can be placed in an yordght position ard that
tedmnical persarel can easily carry cut rautine or extraordirary maintenance. The minimm
recamended size is 2.5m x 2m, and 2.2m high when there is no other broadeasting or sugeort
equiprent nearby.

The roannust be ventilated to ensure that the inside tarperature never exceads 35°C. Even
if 45°C is the max. alloawed tanperature: it is anyway suggested not to ggorcach to this linit.

This codition carmot generally ke met when the extaust cooling air is not pushed autside and
is fed kack into the raom. This is even truer if more then ae gooaratus is installed in the sare
locatim. 2n efficient ventilation systam is thus required in the room. Air exchange in the roon
ghall have a minimm flow-rate of 500 metres adoed per hour or more.

If the gooaratus is fitted in a rack systan, the kack door of the radk carmot ustelly be fixed
in place. If a aopletely closad assably is neadad, a suitable ventilation extraction wnit must
equip the system. To aid air ducting, angotiaal flangemay e retrofitted an the ventilation autlet
to which a duct can ke attached to cawey hot air autside. In this case ramaber that the SIRIO
2000 intermal fans are low-pressure units: gore sort of extenral air extraction blover is then
Inperative an the edaust air dxct.

Vanits in the walls and any other goenings shall e fitted with a metal grating to kegp rodents
ait, ad with a dust filter. Make aosolutely cartain that no water can sep throgh the vents ar
the air edhaust duct or antara-cable gramet, and that the floor carmot ke flooded during heavy
1aintall.

Miistire ard/ar dust, when omtained in the air or in the room in excessive qentity, may
cause cadensation build-up in the anplifier. When the systam is periodically switched on ard
off, this can trigger destnuctive electric arcs ad short cirauits ad thus cause darace that is not
covered by the guarantee.

3.3 WIRING INTO THE MAINS

The STRTO 2000 is powered by a single-ghase 1line. Mains capacity must ke at least SKVA and
the naninal voltage is 230 Vac.
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Whilst the power sugply regulator acospts a wide input voltage (190 |, 250 Vac), goeration
near the lower input voltage an high impadance lines must be avoided: if the line draos more then
6 volt at full 1ced, the low line senee cirauitry may trigoer an cecillating tum-an / tum-off oicle,
which is very dangerass.  In this cases adoot an extenral line staoiliser.

The naniral mains input range (190 | 265 Vac) is achieved when the primary side of themain
transfarmer is wired to the 230 V tap.  Two other taes, the first ae slightly lawer (220V), the
secad higher (240V), are availaole to adjust the input voltage range of £10 V. In comntries were
a staole 240V is thernarm, it is important to set this tgo o the transfamer. T this case the alloved
voltage range window nust ke shifted higher to avoid miisance trip at cccasianal higher mains
woltage. See praoer sectian in the service section of this merual.

To ensure proper goaration and carply with the safety regulatians, efficient earthling is
required. Use the yellow/green leed in the power cable. The cable’s nautral lead is blue. Never
carect the earth to the mains’ neutral leed.

The cable camecting the SIRTO 2000 rains input termiral blodk to the extenal board should
amsist of leads of adequate cross-section. Recamendad values are 2.5 to 4 mm squared.

Do never switch the gpparatus on without anterma caomection, even when no RF drive is an.

34 ANTENNA CONNECTION

A 7/16" oatpout carectar is fitted at the back of the aplifier nodile. It is very Inportant to
check that the antarg, the camnecting cables ard the camectars are suitable for 2.0 KA.

The antama cogpler too, should ke capable of adeguate power; 1ts input carmector ghall ke
7/16" ar 7/8" ar larcer.

The cable camecting the arplifier and anterma will generally ke of the corrugated, soogy-
dielectric type, such as a 1/2" ar 7/8" celflex ar flewell. Swller cbles as R¥14, carrot ke
usd.

The antama ghall ke earthen via a agoper braid of adequate cross-section to prevent 1ichtning
reaching the aplifier via the antera cable.

35 LF CONNECTION

To mexinel 1y avoid earth logos, wire the modulation sigral line divectly on the exciter, with
high quality shielded ard preferably kalanosd cable.  Farth the shield anly on the exciter IF input

If kalanced lines are rot feasible, use the highest availdole level: the suggested BEXC2 ar
EXC23 exciters may easily accamodate sigmals at +6 or +10 dRm.
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3.6 OTHER RECOMMENDATIONS

The anbient tenperature shall range between -5°C and +30°C (35°C mex. peak). It is
advisable to hang a min. -mex thermareter an the wall to display arny variation.

Alr caditioning at 20 + 25°C would doviausly be the best solution, ut installation and
oerating costs are gaerally excessive. Themal isolation ad efficient ventilation with a
thermostat-amntrolled blower are generally the most advantageous solution.

Mains fluctuation and electric discharges due to the weather or neartyy industrdal machinery
may cause significant trodole, especially inmountain areas and inplaces close to industrial aress.

In sxh cases, it is advissble if mot indigoansdble, to irstall a protectar, ad insulating
transfonrer or possibly an electrarechanical mains voltage regulator. ARV can provide all these
acoessories an raquest.

Since the total aost of the plant, inclusive of breadeasting equiprent, antara systam and
installatian, is rather high, a cartain percentace of the udoet should be estimated for buying ad
installing suitable protection and caditioning facilities as descrdbead doove.

Deoending an location, the share of total aost shadld ke aroard 10 + 20%; with this
experditure, however, the mechinery will gperate under gotimm conditions, its useful lifescan
will increase ard, adoove all, the incidence of accidental breskdosns due to abient or mains
trodole will e reducsd.

3.7 IMPORTANT NOTE TO VENTILATION

Tt is mandbtory to provide adegate ventilatio to the gooaratus to maintain its interral
tanperature as 1ow as possible, in the recamended range 5 + 25°C. Even if the goparatus may
sustain 45°C, ard cccasiaally slightly higher tanperatures, his 1ife expectancy will be impaired
by high tarperature.

As gaeral nule the life expectancy may be halved by each 10°C increase in anbient
taperatire, over 30°C.




3.8 OPERATION

(heck that the antama or a suitable dummy 1cad is camected to the arplifier RF cutput, and

antrol that its pover aord is camnected to the proper auxiliary meins autlet, as explained in the
previous section "REAR PANEL AND CONNECTIONS". Check that the exciter output signal
is fed to arplifier input ad the corect fregquancy is set, then:

il

2

Reduce to zero the exciter power.

Reduce to the minimum the anplifier power set by capletely rotating the proper trimmer
m the aplifier module's panel.

Push down the control panel "LOCALM switch: it must hold down.

Switch-aon the rear power-on switch. The SIRTO 2000 will tum-on in stand-by mode.

- Sare leds will light in green on the amtrol panel, i.e. OPFRATION, RF POAER reg./
derated, ON THE ATR.

- Sare leds will light in red, i.e. RF PONER reg./low, PONER SUPPLY.

- The measure module will start in "reflected pover™ position.

Push donn the "LOCAL" switch to release it: the SIRTO 2000 will tum to "QN' state.

- The PONFR SUPPLY led must turn to green.

- The exciter must switch-an (if not, amtrol its power switch!) and must lodk in frequency
after sare secads.

- No RF output power.

Raise the drive power to the required level, uselly 20 W at the imout of the anplifier.
- The RF autput power can rise fran zero to 100, 200 Watt.

Slowly increase the preset power by the proper trimmer an the aplifier front penel, until
reaching the required catput power, not higher than 2050 W.

- Roughly at 700 W, the RF PFOAER led an the cotrol panel will change to green

- At the sare time the green RF RHAIAR led on the anplifier module will light.

(mitrol and rote for future reference the correct reading of the qoerating parareters throxgh
the intermal instrurentation, which must indicate the following values:

- FORWARD POWER: up to 2050w
- REFLECTED POWER: <50 W

- REGULATED CURRENT: <75 A

- REGULATED VOLTAGE: 48 v

- AUXILTIARY VOLTAGE: 25v
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- UNREGULATED VOLTAGE: 120 , 170V
- MAINS VOLTAGE: 200 , 245V

The installation of the arplifier is therdoy aopleted. A spectrum aralysis 1s now advisable
to assure ro spuricus praducts due to interral or extenral causes (1.e. reverse intemodilation an
the firel stage) are geerated.

ARV wishes you success in your work and ranind you that they are always available for
further infomatiom or to tackle any specific prdolan.

OPERATION WITHOUT THE ANTENNA OR WITH A FAULTY ANTENNA
CONNECTION MAY CAUSE DEGRADATION AND POSSIBLE DESTRUCTION OF
THE FINAL STAGE. THIS FAILURE IS NOT COVERED BY THE GUARANTEE.
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4 SERVICE AND MAINTENANCE

Since the SIRIO 2000 is cooled by air, it is sdoject to cloyging by dust. Because of the high-
qualitymaterials used in their merufacture, if it is installed as set forth under “INSTALLATTICON
AD USE,” it will not reguire special meinternance for quite sare time.

A regular service rautine, mainly to rawove intermal dust is suggested over a 6 month to a
year rate. Take presant that 9% of the air ciraulatim is restricted to thenain interral ventilation
dramel and do rnot affect the coponents.  Regularly change the ventilation fan, egpecially in
higher tamperatire ewviraments. A 2-year rate may ke prudential : always use the same high
asality, kall bearing fan type.

After a few years of amtinuous service, it is recomended that the goparatus be overtauled

in the factory ar in a seecialised laboratory, where the daracteristics can be dedked aginst
the initial ones ard recalibration can be made when nesded.

It is also egpecially inportant that the power sugely be over-hauled when the agoaratus has
been working  at hicgh tamperatires, over 30 + 35°C.

Never change or cause the arigirnal settings to ke dhanged when the necessary, carplex
testing eguiprent and standard calibration procedure are not availaole.

5 GUARANTEE

Like all AEV's solid state eguiprent, the SIRIO 2000 carries a ane-year guarantee an all its
carponents with the exclusion of the final RF power module, which may be dameged by faulty
autput camectians.

This guarantee is nill ad wid if the goeeratus is tapered with ar if failure is de to
Impraper use, wrang installation or extermal causes, such as mains overvoltace.

This guarantee covers work doe exclusively in arr laborataries and in those of aur agreed
reoresentatives.

The goods ghall be delivered carriage prapaid to the laboratary and shall ke returmed freight
formard.

This guarantee does not cover ary ansequential damege due to non-goeration or faulty
Qoeration.
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6 SERVICE MANUAL
6.1 SYSTEM DESCRIPTION

3 basic sections carpose the RFR2001: the RF anplifier box, the power supply and the
amtrol and metering sectian.

The RF section carprises 4 x 500W amplifier modules comected through strip-line
cobiners. All the RF transistors are Mos-Fet type. A low-pass filter with drectical cogeler
capletes the section, which is copletely scresned by a metal bax, to carply with EMD
requiraments. A fully plarar design perrits an inmmediate access and ingpection to the 4 intermal
modules.

The power sugply carprises a mains input screened transformer, whose autpout is rectified
ad filtered and a highly efficient Switch-Mode Power Sugoly regulator . A sgoarate power
suely antroller provides irput filtering and voltage rane dheck.

The aontrol section is built of two boards. The first ae perfomes full RF AQC ard protection
amtrol; the other provides metering ard an interface to the exterral I/0Oport. All nain perareters
as Voltages, Qurrents, Direct and Reflected Power ard protections are displayed and provided
at the Rarote I/ O port. Through this port is possible as well to camerd the stard-by / an-the-
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SIRTO 2000: Block diagram
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6.2 INTERNAL DESCRIPTION

The SIRIO 2000 amplifier carprises 8 intermmal different modules/boards plus sare spare
carponents, as can ke seen in the drawing of the immer amtents ard in the "General wirdng
diagram"; both corprised in this mermal:

-The power supply transformmer, rectifiers and capacitor(s)
-The Switch Mode Power Sugply regulator

-The power suoly aontroller ard ac filter

-The aontrols and measures koard

-The antraol, interface ard protection board

-The aurrent sensing board

-The input RF power splitter

-The 500W RF power amplifier modules

-The cutput RF carbiner, Low-Pass Filter and cogpler

For the detailed description of each module an the following peges, always refer to the
aarrespading electrical diagram, in the relevant section of the merual .

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 MODULES ARE TOO MUCH SPECIALIZED AND DIFFICULT
TO REPAIR EVEN BY SKILLED TECHNICIANS AND MUST BE REPLACED IN CASE
OF NEED BY BRAND NEW ONES AND POSSIBLY RETURNED BACK TO FACTORY
TO VERIFY IF THEY CAN BE REPATRED.

All modules are easy to be actessed and substituted with minimm or no adjustment and
inmost cases, ro nesd of the soldering iron.

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
EXPOSES TO THE RISK OF ACCIDENTAL CONTACT WITH THE MAINS VOLTAGE.
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TO AVOID IT, ALWAYS USE INSULATED TOOLS AND NEVER TOUCH THE SUPPLY
TRANSFORMER, THE MAINS SWITCH OR THE MAINS SOCKET WITH MAINS
CONNECTED. NEVER OPERATE THE EQUIPMENT WITH THE COVERS REMOVED.
REMOVAL OF THE BOTTOM COVER MAY LEAD TO IMPROPER FUNCTIONING OF
ANY ELECTRONIC MEASURING METER DUE TO HIGH RF FIELD.

--- MATNS VOLTAGE MAY KILL! ---

6.3 The power supply camponents

The power suoply canponents, other the boards below described, are very few: the power
transfamer, 2 bridoe rectifiers and a poser caeacitar, which delivers the raw rectified & power
to the SYPS regulator modiule.

The unregulated de voltage, naminally 140 Vdc, may range 120 | 170 V. The prinery tap
o the power transfarmer is factory set an the 230V imput, allowing a mains range agoraxinately
200 , 250 Vac. Shauld the mains voltage ke 240Vac maninally, it is suggested to dange the
trarsfamer tgp to that voltage. - If the mains woltage is a stable 215 | 225 Vac, the transformer
tap may ke left as factary set. Mnly if there are frequent aocasianl draos of mains inout below
195V ard amsequent systan staes, it is suggested to lower the imput tap to 220V.

To do that, the power cord nust be discamected fram the mains, the top cover must be
ranoved ard the transfonmer voltage temminals may e accessed.

=z
- O [ ~ ~
©@ 823 & o:-©
wn -
\ )
=N )
\@/ \O)
SIRTO 2000:
The power transformer
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64 The Switch Mode Power Supply regulator

This module perfoms an efficient regulation of the raw & irput, nanrally 140V £15%
to a lower 48V +£1%. Baing its efficiaxcy very hidgh, very little hest is prodead in the regulation
process. The manirnal arrent cgesbility of the regulator is much higher then requested, ard
approaches 70A @ 48V.

A antrol T/0 camector an an ugper daughier board permits a ramte antrol of the regulator
by the agoearatus antroller, i.e. oaput ay/stard-by, orrent ad voltage moitoring, status
prapeting ard alert.

A fast 80A sanicaoductor-grade protection fuse is screwed an the board: it may ke fused
by the crowcar protection In case of switching transistor darege.  If this hagoans a first attanpt
to replace the fuse may be acomplished, after having verified the integrity of the power
transistors. Uswally sarething is broken so causing the fuse blov-up.

Reparation of this nodule in the field is very diffiadlt if any corponent other then the fuse
ad/cr a power transistor failed. Tt is suggested to sibstitute the modile with a new ae ard
sard back the dareged unit to the factory for ingpection and possible recaration.

6.5 The power supply controller

The powver sugply antroller accarplishes several tasks:
- Provides lire filtering for BMI carpliance
- Carries line poser fuses
- Carries the power relay ard the anti-surge devices in series to the power transfonrer
- Sugoarts an auxi liary power sugoly, which feeds all the intemal ciroditry but the RF stages
- Cmitrols the allowed range of the imput mains, aonsequently engbling the main regulator
- Discharges the power filter capacitor, when the main power sugoly is tumed off

The first tasks are self-explaratory. The auxiliary power sugpoly is another, IC kased,
switching-type regulatar, precsded by an isolatian/step-down transformrer. The raw filtered
& woltage, in the range 20V £15%, is regulated to 12.5 £0.5 Vde

Two sgoarately rectified do taps drive the power relay ad an average filter R7, R8, C17,
Cl8). RI1 regulates the sensitivity of the rectifier ard must be set to provide 20/ Vac-in
a TP2, i.e. 4.60 Vdc @ 230 Vac-in. IC2a and ICZb perfomms a window carparator on the
meins input, dissbling the main transfonrer for voltage autside goorax. 190 | 255 Vac, when
RI? is adjusted to have 5.16 0.2 Vdc on TPL.

Note that this voltage may be set to 4.96 ard 5.36 Vi in case of cocasiaal protection
trip-an, when the primary side of the main transfomer is changed to 220 ar 240 Vac imput. If
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this do rot hagoen, RIZ may be left as factory preset far 230 V.

TR2, driven by the goto-insulatar IC/, inserts the resistor dmain R0 | RA3 in parallel to
the pover & filter caoacitor, to disdearce it in few seoads, when the gooaratus is turmed off.
Note that the discharge time is not very fast: it may nead sare 10 secads and even more to
lower the raw & voltage to a safe level. Even so there may ke exouch energy in the power
storage capacitors to destroy sare delicate caypanent or perforing hazardous electrical arcs,
if accidentally short cirauited by sore metal todl.

Lok at the systan meter in the "Unregulated Power™ position, to have an idea of the time
needed to reach a safe & leel, after having switched the gocaratus in the stard-by position.

Note that the resistar dain R0 | R43 beocare very hot during the tum-off process ard
that repeated tum-off gyling in little time (i.e. nmore then 2-3 tines in a minate) may overheat,
saorch the exterral body of the resistors ard even destroy than.

6.6 The controls and measure board

This board acoommodates the stard-by/cperation switch, the systeam metering section ard
the T/0O interface to the rawte I/O carectar.

The Stard-by switch generates a disable logic low signal, which is processed by the power
suply antroller, wen in the high state, gaerating a "Febled" sigmal which tuims an the
R relay. This capment endbles the RF antrol / interface board, through the "Frable anp"
lire.

All the messure lines caming fram the cmntrol/interface ard the power sugply controller
boards but the forward power, are processed by the Gros switch IC3 ard anplified by I¢a,
then goolied to the meter ML. A separate meter, M2, is always camected to the fomard
pover lire.

M oscillatar built arord ICL, is trigoered by the measure range switch S ard the digital
aiput of the intemal divider drve both ICL ad I2. The aily function of I2 is to light a
carespading 1ed to the meter range, in parallel with IC1. The position of the range switch
depards an the time-lagth it is pushed the pushouttan SA2.

This board carries the cugout RF adjustment trimmer RIS, which is extermally accessible

throgh a hole in the front panel . 2n intenmal trimmer, R4, is adjusted to limit the maxinmum
output power to 2050W, for safety purpose.
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6.7 The ontrol, interface and protection board

This is quite a coplicate board ad carries all the cirauitry to regulate ard protect the RF
aplifier stage. Let us axsider its vardiass looos.

I interral regulatar, ICI3, feads al the intermmal clrouitry with a regulated +12 Vi, derived
by an unregulated de input of sare +20V.

The Forward power line drives the I kuffer, which isolates the irput, with unity gain.
The subsequent IC3b cp-anmp is the forward power logp anplifier and carpares the sense
lire with the preset level at the line "5" (TP8). Its autput drives the gate cawrerd lire of T5
ad 16, which generate the AQC sigal at their drains, o the line "WB", i.e. the bias of the
RF amplifier modules. IC14 limits the meximum outout power set.

M axiliary cp-anp ICa, carcare the farward sense voltage with a preset value, to detect
if the aatput power is lower then a fixed thredold (goorax. 700W) , in this case ganerating a
wamirng alamm an line "6".

The reflected power lire is anplified ard buffered by I2a. IC3a is the reflected control
Jop aplifier ard aopares the reflected sense sigal to a preset threshold, which agoroxinates
100W, i.e. 3V.an TP5. The oapout of IC3 adds an 15/6 gate camerd line to amtrol the
AC. This circuit perfonms a soft reflected power protection; a hard protection is menaged
by IClb, which trips at a 30% higher level then IC3a, but it is much speeder and more effective.
In fact, while the soft IC3a circuit sinply decresses the autout power to the lewel, which
determines the maximum allowed reflected power, IClb triggers the monostable circuit IC8
that carpletely disables the RF line for as much as sare 5 secads.

The input RF sense woltage is goplied an ICla, which trips at the mexdmum allowed RF
inout drive level, exciting IC7, which disables the RF line in the sare mamer then the previcus
L

A similar cirauit kased an 1%, ICha ard IO buffers the arrent sense lire ard trips if the
QPS regulator arrent exceads a preset value.

The cirauit built around D11, D12, D13, D14 and IC10b perform a logical Or an any of the
QVPS warming lines, to advice of a fault.

The tarperature protection is performed by ICha, which trips when the Tanperatire Detect
lire crosses its preset thredhold, diminishing ar carpletely dissbling the RF aatgoat. I trdps
at a lower level, o poesibly starting (ar increese the roation speed) a & ventilation fan, befare
to reach the vamirg level. Nevertheless this part of cirauit is not always present an the SIRTO
2000.

The last pararetric protection is built aroad ICb ad it Or'ed lines through D15, Di6,
D17, D18 and D33, an which is goplied a voltage pracortiaal to the arrent flowing an each
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of the RF modules, with a sensitivity of 0.25V/A o the main power lines. If any line exoesds
sare 5V at any imput, i.e. goorax. 208, ICb decreases the RF power gain ard trdps the waming
anrrent alamm.

The last cirouit, kbuilt aroad ICI, trips after meny repeated alams positively trgoering
the bi-stable relay R, which needs a manel reset fran the aontrol penel of the gooaratus,
even if the gooaratus is tumed off and an again.  IC11 looses the marory of the comted
alarm when the gooaratus is ampletely timmed off, i.e. rot sinply in starnd-ly mode, aor reset.

6.8 The current sensing board

This swll board is allocated very near to the QBS regulator ad its arrent inpat line,
which is a =solid brass profiled sheet, is screwsd an its positive temmirel, to redae the lire
Ios.

Fach aurrent mmitor line passes through a very low-dmic precision power resistor (R46,
R37, etc.) which develagos a small progortianl voltage at its eds. The sucsequent goeratiasl
aplifier senses this wltage and ganerates a similarly proportian]l arrent yom the paired
resistars R49, R4A0, etc. The B\P transistars To, 15, etc. transfer this anrrents to graord, where
they develap a proportiarl voltage an the loading resistors R51, R43, etc.

The cutput voltage propartiaelity an these oatputs is usually 250 mV/A, 1.e. 5V/20A.

Note that anly 4 sensars are used an RFR2001: the board has roan for nore identical
sectians, which are monted in other goaratuses.

69 The irmput RF power splitter

The puarpose of this sinple board is mainly to divide the irput RF drive poser in two identical
sigmals, ae for each power arplifier module, providing a good insulation between each autpput
port (>20 dB, typ. 23 dB minimum an the whole FM bard) .

This is dxe by a Wilkinsm type printed cogpler, followed by the alancing resistor array
R21 | RA.

A directicn]l copler sases the input RF level and RT1 is regulated to provide the overdrive
protection cirauit trip at the right meximm input level. The board sugoorts also the direct (ar
forward) and reflected detector sensitivity trimmers, whose input cares fran the cutput board.

Two additiaw]l lines sugoort the RF modile bias (or AC) line and the tanperature sensing
PIC thermistor.
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6.10 The RF power amplifier modules

These modiles are built arord a cople of "Gamini type" Mos-fet transistors each ae
forming a 300W push-pull amplifier.

Discrete Wilkinson-type couplers equip both the input ard the output module section, doing
the jdo of dividing ard recobining the input and oatput sigels, providing a suitable insulation
between the transistars.

A gmel] kalancing resistor Rl is monted an the input splitter, while a nmuch bigger resistor
R14 is mounted in the ocutput carbiner.

A group of C, R and L RF decoupler and danpening carnponents are nounted on the posi -
tive supoly line of each anplifier, plus a gm@ll value resistaor, R12 ad R13, for possible sea-
rate arrrent detection of each suoly leg.

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

The full power cutput of the whole module excesds 600W, to provide sare roam for
cogpling losses an the carbining stages of higher power anplifiers, like the same SIRIO
2000.

6.11 The cutput RF power carbiner, IPF and coupler

This module is symretric to the imput power splitter and is another printed Wilkinson
coupler, whose power menagarent capability is doviously much higher then the input board.
In this case the power balancing resistors are high poser devices, whose cantre camection is
referred to groad throxgh an inductar, which disdarges any static electricity an the antara
up to a relevant avount of power.

The power carbiner is folloved by a printed low-pass filter, which attenates the harmmic
products generated by the anplifiers.

3 directicel sample lines derive two rectified voltages propartiaal to the direct and reflected
autput power ard a RF signal for extermal moni taring parposes.
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7 REPAIR AND REPLACEMENT OF DAMAGED MODULES

The SIRTO 2000 is a high religbility agoaratus, as much effort was doe in the desion ad
develoarent stage to assure the meximum reasonable working mergin for each part.
Nevartheless, as all goearatus which works 24 hours a day for years, sare failures are possible,
egpecially in those awviraments which over-stress the gooaratus, like hot ar dusty or moist
places, ar sibjected to wide mains fluctuatians or static discherges and things 1ike that.

In the event of any failure an gooraoriate analysis must be dare to avoid sucsequent failures
de to faulty abient axditians. A often underestinate cause of failure is sinply a too high
abient tarperatire or insufficient ventilation. Inproving the arbient ard system ventilation
as sugested in the installation paragrach of this marual, usually fix the prdolam.

Other dovious causes may ke dust clogging ard ventilator fan failure. A regular service
ard maintenence routine will avoid these sources of prdolars ard it is suggested to dange
the ventilator each two years, even if ro davege is still visible, especially at high arbient
taperatire.

Mo air pipe nust ke attacdhed to the ventilator fan augout for air dreting, if an extenal
extacting fan is rot installed in thet systam.

In ay case, if the axplifier fails, sore work nust ke dre o the gooaratus to fix the
prdolem. With the goorgoriate spare parts, most of racairing work nay be dore an site, without
nesd of spacial tools and often without nesd of any solder joint.

Practically 95% of any raported failure in similar eguiprent ggolies to the power menaging
modules, i.e. the RF power arplifiers module (65 , 70% of the failures), the RF augout
aabiner (»10%), which may be consequent to an amplifier nmodule failure and the SVPS
regulator, accanting for amother 10 | 15% of the failures. All the other caorpaents ard
boards are regoansible far the ramining 5% of prdolars!

Not much nesds to ke said about the general boards and carponents changing: virtually all
of tham may ke dhanged in few mimites, without retouching the adjustments. Most of tham
are imediately accessible or needs a minimm of dislocation of other carpments and plates.
nly the RF boards nead a desper 1odk.

RF bcards are delicate modules, which amtains sare parts as flanged power transistors
ard resistors which nust sgoarately ke screwed an the sugoorting heatsink and may ke easily
dareged by inmproper hardling. These boards are the 500 W power amplifier modules and
the RF autput carbiner.

Repairs of these modules are usally nmede in the factory or in a specialised ldooratory, if

possible at all. If the p.c. board is dareged partacs anly the costly RF active devices nay be
recovered. Nevertheless, very often this is worthless because, in case of nejor dameges, these
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parts are intermally electrically daraged ar degraded.

Remair of the RF modiles requires too, at the ed of the reparation, a full deck of the
module's working parareters in a dumy fixtire or in a test assarbly which are not available
even in most specialisad laboratardes. Ror these reasans raoairs of the modiles, specially the
higher power anplifiers, is discouraged at the most and the brcken ae must ke replaced by
rew parts with the sare idmtical deracteristics, fully tested at the factory.

To replace the modules avoiding as much as possible to darege the new part or the old
transistars, if rot already brcken, carefully follow the siosaquent steps:

) Rawowe the applifier cabinet fram the radk, after having discomected fram its rear
camectars the RF input and autput cables, the power supoly and the antrol cables.
Discamect also the groud cable fram its screw.

2 To investicate o the dareged parts ar to test the racaratian, it may ke requirad to exterrally
aamect the raroved cables and the RF autpput 1lcad to the anplifier assadoly in marmer
to pamit imer ingpection of the tgp and bottan of the gocaratus. I the latter is placed
a arell stard aside of the main radk, the intermal cables are usually lag axoh to parmit
the camectians, avoiding extension cables.

3 Qoen the bottan cover of the cabinet and ramve the screen fram the dameged module(s) ,
if ay.

4 TIf the darece is rot immediately visible, it may ke helpful to measure the arrents surk
by each 300W sub-nodule anplifier. To this aim a low dmic value shint resistor is
inserted in series to the 48V power suxoly of the module's subsections (R12 ard R13,
10mw )

To measure the arrent sunk, the anplifier assarbly must be carpletely camected and
povered with and without RF. A sensitive, RF proof, digital voltmeter must ke used to
measure the voltage across the shint resistors, which vary frannearly 1 nv at no 1ced to
100 n at full power.

Take care: most of low quality digital ar arglog meters are rot aole to do this reading,
because they are affected by the high RF field and their reading is carpletely mesningless!
WARNING: great care must be paid rot to accidentally dhort-cirauit the resistar leeds to
the ground with the voltmeter prdee tips, during the measuraments!

5 When properly functioning at full power, each module 300W subsection will sink 8 + 10
Amperes, i.e. 80 + 100 iV across the shint resistar. The aosorption must be balanced
+10% around the mean value an each amplifier. A lower or higher value may mean a
module failure.
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6 Rawowe the power suxply cable screwad an a centre terminal in the board and the amwll
bias cale.

7 Unscrew the input and ocutput RF camectians, at the nodule ggoosite sides.

8 Carefully unscrew the RF transistor flanges fran the heatsink kase-plate. This goeratim,

if rot properly dxe, may mechenical ly over-stress the transistor, cradking the intermal de-
licate barylliun-axide ceramic which sugoorts the active silicon dies and determine
unrecoverable damege of the device.
CAUTION: barylliun-axide is taxic and must not ke thrown with davestic refuse but in
soecialised toxic materdal digposals. No gpecial handling precaution must e paid when
the transistors ar power resistors are not medenically brcken, geart those derdving fram
the hardling of medrenically fragile (and very costly) devices.  If the transistor or resistor
flarge is rdken, avoid to get in tauch with it ad the brittle white exposad intermrel caramic
ar inaling dust of it. Dispose the transistor ar the entire rcken nmodile as previassly
described.

9 Meke a note of the position and the length and raove the threadad screen spacers ard the
board fixing scremws.

10) Rarove the broken module and clean the sugeorting heatsink base-plate before mounting
the new ane.

11) Srear thin heat-aoductive siliom grease below the flanges of the power transistors ard
resistors of the newmodule, before mounting it.

12) Position the new module, placing the threaded spacers and screws over the p.c. board
avoiding to tighten tham. When all the screws are placed, antrol the correct aligment of
the transistors ard resistors fixing holes and tighten the screws and seecers.

13) Insert the prooer screws and washers, if any, across the transistors ard resistors and carefully
tighten tham in several, altenate stecs.

14) Recamect the power sugoly and bias cables to the module.

15) Tum-an the wole aplifier fully camected to the sugoorting power and aontrol rack
without RF power, with RF load camected and driver exciter off. Enable the equipment,
with the exditer sH11 off.

16) Measure the bias arrent of the two transistars an the nodile, as explained an previaus
paragraghs 4 and 5. They were factory adjusted to 100 i (InV) .

17) If the arrents are off the range 50 ~ 200 A (0.5 + 2 V), carefully retoxch the bias
trimmers an the board. A gmall clockwise rotation increases the bias arrant.
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18) Reduce the autput set power to a low value, acting an the front panel power set trdimmer
ard tim an the exciter poser.

19) Slowly increase the power-set and measure the balance of the arrent drained by each
modile at helf level ard at full poser.  Verify the 1imits written in paragrach 5.

20) Tum off the eguipment, reassarble the screening covers ard the bottam panel of the
gocaratus and rapositio it in its working location with full comectians.

21) Perfam a limited pericd of test at full power, i.e. 2060 . 2100 W and then reduce power
at mexdmum naminal working level, i.e. no more than 2000 W.
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2500VA
4500VA

IN CASE OF DUCTING OF THE VENTILATION AR,
AN EXTERNAL EXTRACTING FAN IS REQUIRED.

®

IN G450 01 CONVGSLIAVENTO DELL:aRA D1 VENTLAZIONE

RICHIESTO UN GRUPPO DI ASFIRAZIONE ESTERNO.

@

RF INPUT

®

X

(30Wmax)

[Ol©)

&

—42.5—
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@BEY)  Hectrmic Broadast Eqnprent

SRFB500W - 500w AMPLIFIER MODULE
COMPONENT LAYOUT
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2-PORT RF OUTPUT COMBINER & LPF
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