EY Flectranic Breadeast Ryuipment

SIRTO 1000
1.0kW FM POWER AMPLIFIER

1 GENERAL DESCRIPTION

The STRTO 1000 is a highly integrated broadbard solid-state Mos-Fet EM amplifier of 1000W
rated power, fitted ina 4 wnit 19" radk, which dorot require any spacific calibration to qoerate in the
87.5 + 108 MHz frequency range.

Tts carpact size, high efficiency, widemains range acosptance, lownaintenance requiranents
ard broadoand aonstruction, meke this anplifier ideal inmedium power repeaters, inuattended
posts, in N+l systars and as a reserve.

Tts sturdy, modular mechenical ard electrical construction guarantees a high MIBF and an
easy maintanance.  Themodules are easily identifiable and ingpectable with few intercamections
each with the other, through milti-pole camectors.

The naninal RF cutput power is dotained over the full EM range with a mere 12W drive and
is partiadlarly stable against time, tayparature and frequency vardations being ALC regulated,
with a front penel adjustment. The cutput power may ke varied fran a minimm level to the
naniral level ard the frequency varied over the full M range, without retouching the drive
power or arty other adjustment than the ALC amtrol.

The autput stage has a reverse intemodulation figure, which is loaer then standard bipolar
axstruction, due to the all Mos-Fet design ard aooroaches that of tuece equiprent.

A sinple metering ard alarm section carpletes the amplifier, pemitting an easy check of
the functioning with few, wanbiguous readings. - Power readings and antrol are extermally
available am a ramte I/0 port, for an extermal antroller. A suitable ane may be sugplied an
reguest to parmit full rarcte antrol of the goparatus fran the studio ar arother service aantre.

The whole agsarbly is designed in accordance with the QCIR, FCOC and tighter intermatiaal
nomes and anfome to the recant, st:cictce requiranents for BMIL suscsptance ard anissian.

This equipment carplies in particular to ETSI EN300.384 and EN 300.447
Broadcast and EMI/EMC standards, EN60065 and EN60215 safety
standards and FOC parts 73 & 74.
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TECHNICAL FEATURES
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The front amtrol penel carries the power an switch, the control meter, sare alarm wamirng
led's ard a RF mmitor camnectar. On thebottan side, a gridding on the penel permits the cutput
of the vatiladim air.

At the RF mmitor aatout, BXC type, a saple of the cugout power  is available which is
atteaiated 54 B typically (i.e. +6 dBn @ 1.0 KW ougout) . Fven if this autpout is fairly flat
vs. fraqeaxy, it is rnot suggestad to use this for acorate hanmmmica arglysis.

The switcheble meter pemmits the reading of the most inportant goerating parareters, i.e.
the forward and reflected power (1250W £.s.) and the regulated and unregulated power suoply
wltae (300 f.s.).

The 2 led's light anly in case of failure. The mesning of these led is sumerised an the
following table:

LED MEANING
VSWR High RF cutput reflected power (> 80-100 W)
TEMPERATURE High intermal tarperature, praoebly due to hich ewvirament tarperature
ar failure of the ventilation systan.
Teble 1: waming led meaning
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2.2 THE REAR PANEL AND THE CONNECTIONS
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The rear perel allocates the RF power and the I/0 ports in addition to the medns power cord
ad fuse, the earthling screw ard an auxiliary mains socket on sare models. The power cord
is rot raovable. If it is required a laxer clole then that provided in the factory (roghly 2
nmeters lay), a suitable 3x 1.5 mm sq. power cord ey easily replace the arigiral ae. The fuse
has a different rating for 115 ar 230Vac ceeratian: be sure to adopt the right type for your mains
network

The Atare cutout 1s broght aut an a 7/16" camectar, while the input carector is a "\
type. A ramwte I/0 port is availsble an a SBD 25 poles, famwle camector.

The exhaust air ocutput geening mist not ke dostructed during cperation: wide roam nust be
provided drring installation to pemit a sdostained ventilation air flux. Tt is rnot pemitted o
Insert the equiprent ina closed rack without a suitable exterral air extraction systam.

Mn auxiliary THC-320 famle type mains cutlet is provided, which is powered anly when the

aplifier is m, to sugely the exciter. Mo fuses other then the ganeral fuses (168) are inserted
a this lire. Limit the power dosorption fram this autlet to low levels, i.e. 1000 / 1A nex.

WARNING !

Setting the mains voltage far 115 ar 230V goeration requires to gain access to the imer
of the equipment, removing the top cover. Be sure to remove the power cord fran mains
to avoid direct exposure to hazardous mains voltage, which are always present an the
fuses ad the imput board, even with power an switch in the off position.
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TECHNICAL SPECIFICATIONS

) Flectranic Brosdcast Bouipment

@ 1KW RF cutpout if not otherwise gpecified

Frequency range:

RF input power

RF output power

RF irput/output impedance:
RF imput camector:

RF output camector:

RF monitor camector:

Harmonic and spurious emissions:
RF mnitor atteuation:

Mex total arrent hardling capability an
the axiliary soket:

Mains suoply requirarents:
Qeerating tamperature range:
Dimensians, not including the hardles:

Weight:

87.5 ., 108 MHz
12 W nam., 15 W max
1000 W +0.5 B

0 W

N

7/16"

BNC

< -70 dBc

B opo.

1A @ 230 Vac, 100Wmax, not fused

190 . 250 Vac 50/60 Hz <1900W (2500 VA)
0 . +35 °C recamended, -10 ., +45 °C max
483 x 177 x 535 mm W x H x L)

See drawings
aporax. 30 kg.

I/0O REMOTE CONTROL SPECIFICATIONS

A renote T/0 DR25 fammle camectar, located an the rear panel, nekes available 3 analog lines
to pamit rarote antrol and surveillance of the equiprent ag detailed:

Reflected Power 0,5V vs. 0,1300Wout Zo=10kw (4 V typ. @ 1000W)
Forward Power 0,5V vs. 0,1300Wout Zo=10kw (4 V typ. @ 1000W)

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

9

10

13

Power antrol Extermal RF oajout antrol. 0-5V to full scale, low impedance

The ramte I/0 sigal ard antrol
DR25 famle camector, an the rear

rerel
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3 INSTALLATION AND USE

3.1 FOREWORD TO INSTALLATION

Althoxh inmest cases 1o gpecial instrurents are required, have skilled persamel install the
gocaratus. To meke best use of the ggoaratus’s caesbilities ard prevent darege to the wunit,
carply with the recamendations throughout this merual.

When in dodot, or if any tedmnical prdolans shauld arise during the installation procedre, 2BV
stragly recammeand the goparatus not ke tanpared with in any way oy unskilled persamnel andwill be
glad to suply grlified after-sale sarvice.

As anile, the user suld not have access to the ingide of the goearatus for nomel installation
ard use. Tanpering with the factory settings mekes the guarentee mill and void and might also
affect agoaratus’ perfomence, causing costly damege.

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

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

Tnstall goearats inadry, shelteredlut well -ventilated roomanay frandusst, moisture, insectsad
vermin fuce) .

Place ggoaratus as close as possible to the antara. to prevent. excessive power 1oss in the cables.
If this isrot fessible, use antara cloles of suitable aross-sactian.

Roansize gall be such that the agearatus canlbe placed in an uoright position ard that tedmnical
persarel can essily carry out rautine ar extraordirary neinterence. The mininum recomended size
is 2.5mx 2m, ard 2.2mhigh when there is ro other broadeasting or sugport equipment neartyy.

The roommust be ventilated to ensure that the inside tanperatire never exceads 35°C. Even if
45°C is themex. allowed tarparatire: it is amymay suggested not to ggorcach to this limit.

This coditio camot ganeral Iy ke et when the edtaust cooling air is not pushed autside and is
fedlack into the roam. This is even truer if more then ae aoeeratus is installed in the sarve locatian.
An efficient ventilation systam is thus required in the room. Alr exdance in the room ghall have a
minimm flow-rate of 500 metres cubed per hour or more.

If the goaratus is fitted in a radk systan, the kack door of the rack carrot usally ke fixed
inplace. If a copletely closad assanbly is nesded, a suitable ventilation extraction unit must
equip the systan. To aid air ducting, an ootiarl flange may ke retrofitted an the ventilation
autlet towhich a dxct canbe attached to cavey hot air autside. Tn this case ravarcer that the SIRTO
1000 interrel fans are lovpressure units: sare sort of extanral air extractionblower is then inperative
o tteedast airdrt.

Vanits in thewalls ard any other goenings shall e fitted with ametal grating to kegp rodents aut,
ad witha dust filter. Meke dosolutely certain that no water can seep thraugh the vents ar the air
edast At or antara-cable gramret, and that the floor carrot ke flooded during heawvy rainfall. I
rot Inpedited by praperair filtering, insects insare losaticnmay e caveyed in the interral heatsink,
acamulating an it ard firal Iy destrueting it, causing overtenperature alam.

Benmoisture ard/ar dust, when axtained in the air ar in the roon in exoessive qentity, may cause
aadasationbuild-yp in the anplifier. When the systan is periadical ly switched amard of £, this can
trigger destrnuctive electric arcs ard short cirauits and thus cause darege that 1s ot coverad by the
garantes.

3.3 WIRING INTO THE MAINS
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The STIRIO 1000 is powvered by a single-phase line. Mains capacitymist be at least 3KVA ard the
raniral voltace is 230vac. Tn sare contries, where 115Vac is thenom, this voltagemist ke interral 1y
set in the factory arby skilled pagole befare installation.

TWhilst the powver sugply regulator acogpts awide input voltage (190 | 250 Vac) , goerationnear
the lower input voltage an high inpedance lines must be avoided: if the line drops more then 10 volt at
full Iced, the Jow line sense cirouitry ey trigger an cacillating tum-an / tum-off gle, which isvery
daoarmas. In this cases adgot an extarral 1ine stabiliser.

The naniral mains input range (190 |, 250 Vac) is achieved when the primary side of the main
transfamer iswired to the 230 V tgp. Two other taps, the first ae slightly lower (220V), the secad
higher (240V), areavailable to adjust the input voltage range of £10V. Th contries were a staole 2407
is thernom, it is important to set this tap o the transfamer. In this case the allovad voltage rance
windownust be shifted higher to avoid nuisance trip at cccasiaal higher mains voltage. See praoer
sactio in the service section of thismenal.

To ensure pracer qeeration and carply with the safety regulatians, efficient earthling is required.
Uee the vallow/green 1esd in the power cable. The cable’ s rautral lesd isblhue. Never carect the earth
to themains’ nautral lesd.

The cable camecting the SIRTO 1000 rains input termiral blodk to the extenal board should
amsist of leads of adeguate cross-section. Recamended values are 1.5 to 2.5 mm squared.

Do never switch the ggearatius on without antemna camection, even when no RF drive is an.

34 ANTENNA CONNECTION

A 7/16" autput camectar is fitted at the back of the amplifier nodile. Tt is very important
to check that the antara, the camecting cebles and the camectars are suitaole far 1.0 KA.

The antama copler too, should be capable of adequate power; its input carmector ghall ke
7/16" ar 7/8" ar larcer.

The cable camecting the anplifier and antera will generally be of the corrugated, spagy-
dielectric type, suwch as a 1/2" ar 7/8" celflex ar flewell. Smller cbles as R¥14, carrot be
used.

The antara shall e earthen via a cogeer braid of adequate cross-sectio to prevent lighiming
reaching the aplifier via the antara ceble.

3.5 LF CONNECTION
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Tormeximel Iy avoid earth lages, wire thenodulation sigral line directly an the exciter, withhigh
quality shielded ard preferdoly kalanced cable.  Farth the shield anly an the exciter IF input

If alancad lines are rnot feasible, use the highest available level: the suggested EXC22 ar
EXC23 exciters may easily accamodate signals at +6 or +10 dBm.

366 OTHER RECOMMENDATIONS

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

Alr caditioning at 20 + 25°C would dovicusly ke the kest solution, it installation and
Qeerating acsts are gaerally excessive. Thermal isolation and efficient ventilation with a
thermostat-antrolled blower are generally the most advantagecus solution.

Mains fluctiation ard electric discharges due to the weather ar nearbyy industrial mechinery
may cause significant trodle, especially in montain areas ad in places close to industrdal
aress. In such cases, it is advissble if rot indispensable, to install a protectar, ad insulating
transfomer or possibly an electrarechanical nains voltage regulator. ARV can provide all these
aocesories an raquest.

Since the total cost of the plant, inclusive of breadeasting equiprent, antara systan and
installation, is rather high, a certain percantage of the budget shadld e estimated for uying
ard installing suitdole protection and caditioning facilities as deserdibed doove.

Dpoeding an locatian, the dhare of total cost ghaald be arord 20 + 30%; with this
expaditire, however, the machinery will coerate under optimm coditians, its useful
lifegeen will increase ard, aoove all, the incidence of accidental breskdoanns due to anbient
or mains tradole will be reduoad.
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I WARNING !!

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.

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 AEV'S EXC22-25 ARE THE BEST
CHOICE.

SIRTO 1000 driven by a typical ARV exciter genarates a very cleen RF aatput. Neverthless if any
strag RF sigral, caning franneroy trananitrers is coyoled to the antara, itmay cause intemodilation
in the auput transistars and ganerate spurdas. In this case a tuned aatpout filter may e required to
ranove the prdolan.

Tt is mandatary to provide adeqate ventilation to the ggoaratus to maintain its intemal
tanperature as low as possible, in the recamended range 5 + 25°C.  Even if the gooaratus may
sustain 45°C, and oocasiamlly slichtly higher tenperatures, his life expectancy will ke
impaired by high tamperature.

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

Check that the antama, the suiosequent power anplifier or a suitable dumy lcad is
aaomected to the arplifier RF oatput. If the STIRTO 1000 drives a tuned tile anplifier, chack thet the
imput of the power anplifier is already tined an the wanted frequancy. Gmtrol that the power aords
are axrectly camected to the arplifier and its ddver ardloth the goceratis are off . Before camecting
to thearplifier, antxol that the exciter power is set at zaroaravary lovlerl (<IW) ad the frequancy
is corectly set. Gack thet the exciter aatpout: sigral is fed toamplifier inpat, then:

1) switch-on the power-an switch on the STRTO 1000:
- the switch will glow red.
- Mo led ghould light an.
- No RF autput power shauld be present.

2 Properly position the meter switch to deserve the RF autput increasing an the arplifier.
3 switch-on the power-on switch an the exciter

4 Sloaly raise the drive poser to the raquired level, i.e. 10 | 12 W.
- The RF autput power should rise fram zero to the nomiral 1000 Watt, if the cutpput power
adjustient is set is to meximm an the arplifier front panel.
- Mo 1ed ghould light an.
- As a gaeral rule, the inmput power must ke 20% higher then the minimm level required

to the full cutput power (e.g. 12W if 10W are exough to dotain 1000W an the outjout) .

5 GCmitrol androte far futire reference the correct reading of the goerating paraneters throgh
the intermal instrurentation, which must irdicate the following values:

- FORWARD POWER: up to 1000w

- REFLECTED POWER: <50wW, Hp.0 ., 20w
- REGULATED VOLTAGE: 48V (300V meter range)
- UNREGULATED VOLTAGE: 140V +£15%

Sare arplifiers dorot pamit to reed the regulated and uregulated vol tage an the interral meter.

The installation of the aplifier is therdoy carpleted. A spectmumaralysis is rnow advisable
to assure o gouarious products dee to intermal ar exterral causes (1.e. reverse intermodilation
o the firal stage) are generated. AEV wishes yau success in your work and raird you thet they are
always available far further infamation ar to tadkle any specific prdolan.

3.8 POSSIBLE MALFUNCIONS
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Mo led alamm must be an drdng regular functioning: following is a list of possible
malfunctions causes.
"VSWR" led on

This led tums an when the reflected cutput power exceads the 70-80 W threshold. In this case,
do rnot goerate the systam and check antara, relevant wiring and camectors.

When the gocaratus is camected to a suocessive anplifier, re-tire the latter's imput to dotain
the gamllest reflected poner.

This light shauld never tum an; it might however flash briefly at lowpower when firstly tuning
the input of an STRTO 1000-driven tiboe anplifier ora cavitykernd-pess filter.

"Tamperature" led on

This led tums an when the intermal tanperature is excessive. Reduce awirament tanpera-
ture ad increase room vantidlation. Tn this case, it is inportant thet the hot air releasad by the
aparatus be extausted.

Omtrol regular functianing of the intermal ventilation fans ad clean any extermal ly goolied
dset filter, if ay.
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4 SERVICE AND MAINTENANCE

Since the SIRTO 1000 is cooledloy air, it is siject to dlagyingby dst. Becauseof thehich-gality
materials used in theirmanufactre, if it is installed as set forth uder “INSIAL ATTON AND USE, #
it will not require special maintasnce for quite sare time.

A regular service rautine, mainly to rawve intermal dust is suggested over a 6 month to a
vear rate. Teke presat that 90% of the air ciradlation is restricted to the main intemal
ventilation damel ard do ot affect the carpments.  Regularly dhange the ventdlation fan,
egpecially in higher tamperatire erviraments. A 2-year rate may be prudential : always use the
sare high qality, kall bearing fan type.

After a few years of amtiruous service, it is recomended that the goparatus e ovarhauled

in the factory ar in a specialisad labaratary, where the daracteristics can e chadked agpinst
the initial anes and recalibration can ke mede when neaded.

Tt is also egpecially inportant that the power sugoly be over-hauled when the apparatus has
been working  at high tanperatures, over 30 + 35°C.

Never change or cause the ordginal settings to ke danged when the necessary, caorplex
testing equiprent and standard calibration procedire are ot available.

5 GUARANTEE

Like all AEV's solid state equipnent, the SIRIO 1000 carries a ane-year guarantee an all its
carponents with the exclusion of the final RF power module, which may be daraged by faulty
auput camectians.

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

This guarantee covers work dre exclusively in arr labarataries ard in those of aur agreed
reresantatives.

The goods ghall ke deliverad carriage prapaid to the laboratary and shall ke returmed freight
famard.

This guarantee does rot cover any amsequential darege due to non-goeration or faulty
Ceeratim.
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6 SERVICE MANUAL

6.1 SYSTEM DESCRIPTION

3 basic sections aarpose the SIRTO 1000: the RF anplifier box, the power suoply ard the
antrol and meterdng sectim.

The RF section camprises 2 x 500W amplifier modules camected through strip-line
cobiners. All the RF transistars are Mos-Fet type. A low-pass filter with directiaal cogpler
aapletes the section, which is carpletely scresned by a metal box, to caply with EMT
requiraments. A fully planar design penrits an immediate access ard ingpection to the 4 intermal
modules.

The powver sUoply carprises a mains transfommer, whose auatput is rectified and filtered
ad a highly efficient Switch-Mode Power Sugpoly regulator .

The RF aontrol section is built an ane gmll board. Tt perfoms RF AQC and protection
amtrol; providing meterirg ard an interface to the extenrel I/0 port.  Both direct ard reflected
power are displayed ard provided as proportiaal aralag sigral at the Rarote I/Oport. Through
this port is possible as well to camerd the RF autput power, overcanirng the intermal front
rerel regulation.

|
|
|
|
| — =
|
|
|
| Low—pass filtsr & "
| Input splitter Output comb directional couplel RF_output
£ input | 1000 W
2w N
~ | RF input 1 T | |~ | L)
S controller e A I
T | — —— I
3 | = =
| |
|
| S00W Amp. #2 }
| |
| |
| =~ > — |
| |
| |
| |
| 1000W AMPLIFIER MODULE |
S J
amplifier
48Vd control
bus
W
487 / 70 inputs o
requlat & —g g0
ontrols ——
140Vdc
nreg.

mains

POWER SUPPLY & CONTROL

SIRTO 1000: Block diagram
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6.2 INTERNAL DESCRIPTION

The SIRTO 1000 arplifier aoprises 6 interral different modules/boards plus sare spare
capaEts, as can be sem in the drawing of the imer antents ard in the "General wiring
diagram”"; both carprised in this merual:

-The power sugoly transfonrer, rectifier and capacitor
-The Switch Mode Power Supply regulator

-The RF' control and measure board

-The input RF power splitter

-The 500W RF power amplifier modules

-The ocutput RF carbiner, Iow-Pass Filter and coupler

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

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 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 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
EXPOSES TO THE RISK OF ACCIDENTAL CONTACT WITH THE MAINS VOLTAGE.
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 RF COVER MAY LEAD TO IMPROPER FUNCTIONING
OF ANY ELECTRONIC MEASURING METER DUE TO HIGH RF FIELD.

--- MATNS VOLTAGE MAY KIL.L! ---
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The power sugoly carpanents, other than the boards below described, are very few: mainly
the powver transfomer with a power relay, a bridge rectifier and a power cgeacitor, which
delivers the raw rectified dc power to the SYPS regulator nodule.

The unregulated de voltage, nanmrally 140 Vdc, may range 120 | 170 V. The prinary tap
m the power transfomer is factary set an the 230V input, allowing a neins range gooraximately
200 . 250 Vac. Should the mains voltage be 240Vac manirally, it is suggested to dhange the

s

trarsfamer tap to thet waltage. I the mains woltage is a stable 215 | 225 Vae, the transfonmer

tap may ke left as factory set. (nly if there are fregquent cocasiar]l drops of mains irput below
195V ard consequent. systtam staps, it is suggested to lower the Input tap to 220V.

To do that, the power cord nust be discomected fran the mains, the top cover nust be
ranoved ard the transformer voltage terminals may e accessed.

An USA versian is provided with a sareway different transformer and general wiring
(see the gogoraoriate electrical diagram ad intermal layout) . In this version, sare jurpers
must be preset on the equiprent's intermal termiral board TB1 to provide 115 or 230Vac
Qoaratian, if rot factary wited. In details these settinos are:

Jumper/wire 115vac 230vVac
JpPl TB1-A3 to A6 TB1-A3 to A4
JP2 TB1-B4 to B3 TB1-B4 to Bl
Brown wire from SWl TB1-A7 TB1-AS8

A slightly higher secondary tap, manimally 114vac, is provided in these equipment to be
wirad to the rectifier bridge instead of the regular 105V tap if the local mains is so low then
the intermal unregulated voltage is acstantly uder 130Vec.

1
POWER TRANSFORMER TERM‘NAL BOARD
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6.4 The Switch Mode Power Supply requlator

This modile perfame an efficient regulatio of the raw & input, nanirally 140V £15% to a
lower 48V +1%. Baing its efficiacy very hidh, very little hest is prodoad in the regulation process.
The romirel arrent caeability of the regulator is much higher then requested, ard agorcaches 702
@ 48V.

A antrol I/0 camector a an ugeer daughter board perrits a rarcte antrol of the regulator
by the aparats antroller, i.e. auput aystad-by, arrat ad voltege monitorirg, status
pranpting and alert.

A fast 80A saniconductor-grade protection fuse is screwed on the board: it may be fused
by the crowoar protection in case of switching trarsistor davege.  If this hggoas a first
attarpt to replace the fuse may e accarplished, after having verified the integrity of the
power transistors. Uswally sarething is broken so causing the fuse blow-up.

Recaratiom of this modile in the field ds very difficilt if any carpoment other then the
fuse ard/ar a power transistor failed. Tt is suggested to sibstitute the modile with a new ae
ard sad back the dareged unit to the factory for ingpection ard possible reparation.

6.5 The RF control and measure board

This grall board carries all the cirouitry to antrol and protect the RF anplifier stage. Iet
Us axsider its vardaus lages.

Two identical buffers, Ta ad IC3a, insulate ard anplify the direct ard reflected sigral
detected an the RF autput copler, with different gain. The main direct power regulator 1o
is built aroud the subsequent ICAd qo-anp, which carpares the sensed sigral with the preset
power level an RI5. Adjusting this trimmer, the RF cutput power may be varied to values
different fran that factary preset. Never exoead a safe 1000W an RF aaout, even if the
amplifier is usually able to easily threpass this 1imit, to have sare safety margin. The aatpout
of I¢4d amstitues the AQC line, which is kuffered by IG5 to drive the RF transistor gates.
Both the two sectias of IG5 are in parallel to increese the arrent capability of the exterral
AC line.

The reflected power protection is menaged by IC3c, which carpares the reflected sensed
signl to a fixed threshold, which is set to 70/80W, as determined by R35 ad R36. The
auput of I3 adds an the intemal AT lirne thouwh Dl4. The action of this cirauit is
prooartianl: i.e. the autpout poser is antinously decreasad till the fraction which is reflected
lack no more exceads the safe meximum level. There is no RF carplete switch off even with
severe load mismatch.
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Both direct ad reflected sigal lines are caveyed to the ramte carectar throch insulating
10kdmm resistors

The tarperature protection an the autgout stage is perfomed by ICb, which trips when the
tarperatire sense line crosses its preset thredhold, carpletely disabling the RFE aatput. The
tarperature sensor is mounted an the heatsink, near the RF transistars, ad is astitued by a
Precise PIC resistars, which vardes its resistance accordingly to the tarperatire.

M this board a gmll negative rectifier ard a regulatar (TR5) provides the negative bias to
aapletely disgble the RF power, if nesded. The positive regulator TR4 derives the positive
11.3V board sugoly fram the H8V regulated line.

6.6 The input RF power splitter

The puarpose of this sinple board is meinly to divide the imput RF drive power in two
identical sigmals, ane for each power anplifier modile, providing a good insulation between
each output port (20 dB, typ. 23 dB minimm on the whole M bard) .

This is dre by a Wilkinsm type printed cogpler, followed by the kalancing resistor array
R21 | R24.

>

A directionl coupler senses the imput RF level and RT1 is regulated to provide the
overdrive protectio circuit trip at the right meximm input level. The board sugoorts also
the direct (or fomard) and reflected detector sensitivity trimmers, whose input cores fram
the cutpaut bcard.

Two additianl lines sugoort the RF nodule bias (or AC) line ard the tarperature sensing
PIC thermistor.

6.7 The RF power anplifier modules

These modules are kuilt aroud a cogple of "Gamini type" Mos-fet transistors each ane
forming a 300W push-pull anplifier.

Discrete Wilkinsmn-type coxplers equip both the input and the autpput module sectian, doing
the jdo of dividing and recarbining the irput and auout sigrals, providing a suitdole insulation
Tetween the transistars.

A gmll kalancing resistor Rl is monted an the input gplitter, while a much bigger resistar
Rl4 is momnted in the cagout carbiner.
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A grogp of C, R and L RF decoupler and danpening canponants are mounted an the positive
suply line of eech aplifier, plus a gall vale resistar, R12 ad R13, for poesible sgarate anrant
detection of eech syply lag.

The gate bias is separately adjusted through R15 and R16 an each section. Do ot tanper the
factory bias preset vahues!

The full power cutput of the whole nodule exceads 600W, to provide sare roan for cogpling
lcsses an the abining stages of higher power anplifiers, like the same SIRIO 1000.

6.8 The cutput RF power carbiner, IPF and coupler

This module is symretric to the irput power splitter ad is another printed Wilkinsm
coupler, whose power menaganent capability is doviously much higher than the input board.
In this case the power kalancing resistors are high power devices, whose cantre camection
is referred to groad throgh an inductar, which disderges any static electricity an the anten-
m p to a relevant amount of power.

The power carbiner is followed by a printed lov-pass filter, which attauates the hanmmic
products generated by the anplifiers.

3 directicnl saple lines derdive two rectified wvoltages proporticnl to the direct ard
reflected augout powver and a RF sigmal for exterral nmoni toring purposes.
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7 REPAIR AND REPLACEMENT OF DAMAGED MODULES

The SIRTO 1000 is a high religbility agearatus, as muxch effort was dxe in the design ad
develogrent stage to assure the meximum reascnable working margin for each part.
Nevertheless, as all gooaratus which warks 24 hours a day for years, sore failures are possible,
egpecially in those ewiraments which over-stress the goparatus, like hot or dusty or moist
places, or sdojectad to wide mains fluchatians ar static disderges ad things like that.

In the event of any failure an goorgoriate analysis must be dxe to avoid siosequent failures
dee to failty adbient caditians. A often uderestimate cause of failure is sinply a too high
abient tarperature or insufficient ventilation. Inproving the anbient and system ventilation
as suygpstad in the installatio paragrgch of this manel, uselly fix the prdolan.

Other doviaus causes may ke dust clogging ard ventilator fan failure. A regular service
ard maintenance rautine will avoid these sources of pradblars ard it is suggested to dange
the ventilator each two years, even if ro darece is still visible, egoecially at hich adient
taperatire.

b air pipe must ke attadhed to the ventilator fan adgout for air drcting, if an extensl extacting
fan is rot irstalled in thet systam.

In ay case, if the axplifier fails, sore wark must ke dre o the ggoarats to £ix the prdolam.
With the agorgoriate spare parts, most of repairing work ney ke dne an site, without need of
soecial tools and often without nesd of any solder joint.

Not much needs to be said doaut the ganeral boards ard cagpoents dhenging: virtually all of
them may be dhanged in few minutes, without retouching the adjustments. Most of them are
immediately accessible or needs a minimum of dislocation of other carponents and plates.
nly the RF boards nead a degoer 1odk.

RF boards are delicate modules, which amtains sare parts as flanged power transistors
ard resistors which must separately ke screwed an the sugoorting heatsink and may e easily
dareged by improper hendling. These boards are the 500 W power anplifier modules and
the RF autput canbiner.

Recairs of these modiles are ustally mede in the factary ar in a specialised labaratary, if
possible at all. If the p.c. board is dareged perteps aily the aostly RF active devices may e
recovered. Nevertheless, very often this is worthless because, in case of mejor dareges, these
rarts are intemrally electrically caveged ar degraded.

Recair of the RF modiles requires too, at the ad of the racaration, a full deck of themodile's

working parareters in a dmy fixore ar in a test assably which are not available even in nost
soecialised laboratories. For these reasans recairs of the modules, spacially the hicgher power
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aplifiers, is discoraged at the most ad the rdken ane must be replaced by new perts with the
sare idatical deracterdstics, fully tested at the factory.

To replace the modules avoiding as much as possible to darage the new part or the old

transistars, if not alreedy rdken, carefully follow the sdcseguent stees:

) Rawowe the awplifier cabinet fram the radk, after having discamected fram its rear

carectors the RF inmput and autput cables, the power supoly and the aontrol cables.
Discamect also the groad cable fran its screw.

To investicate o the daveged arts ar to test the racaration, it may e required to extenally
carmect the raroved cables ard the RF augout 1oad to the anplifier assably in mamer to
pamit imer ingpectiom of the tgo arnd bottan of the goearatus. - If the latter isplaced m a
arall stad aside of the main radk, the intermal cddles are usally lag eouch to pamit
the camectians, avoiding extension caoles.

Qpen the ottan cover of the cabinet and ramve the screen fran the damaged module(s) ,
if ay.

If the darege is rot Immediately visible, it may be helpful to measure the arrents surk by
each 300N sub-nmodule anplifier. To this aima low dmic value shint resistor is inserted
in series to the 48V power supply of the module's subsections (R12 and R13, 10mw )

To measure the current surk, the anplifier assarbly must be cagpletely comected and
powered with and without RF. A sensitive, RF proof, digital voltmeter must be used to
messure the voltage across the shint resistors, which vary fram nearly 1 nv at no 1oad to
100 niv at full power.

Take care: most of low gqality digital ar argloy neters are rot dole to d this reading,
because they are affectad by the high RF field ard their reading is aopletely mesningless!
WARNING: grest care nust be paid ot to accidentally short-cirauit the resistor leeds to
the grod with the volteter prdee tips, during the measuranents!

When properly functioning at full power, each module 300W subsection will sirk 8 + 10
Amperes, i.e. 80 + 100 niV across the shint resistor. The aosorption must e kalanced
+10% around the mean value on each amplifier. A lower or higher value nay mesn a
module failure.

Rarove the power suoply cable scraved an a centre terminal in the board ard the gmll
bias cole.

Unscrew the input and cutput RF carectians, at the module ggoosite gides.

Carefully unscrew the RF transistar flanges fran the heatsirk kase-plate.  This qoeration, if
ot properly dxe, may medenical ly over-stress the transistor, aradking the interral delicate
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barylliun-axide ceramic which sugoorts the active siliom dies and determine unrecoverable
darece of the device.

CAUTION: bkarylliumaxide is taxic and nmust not ke thrown with darestic refuse it in
specialisad toxic materdal disposals. No special handling precaution must e paid when
the transistors or power resistars are rot medenical ly brcken, gpart those deriving fran
the rardling of medenically fragile (@nd very acstly) devices. If the transistor or resistor
flane is rcken, avold to get in toch with it ad the brittle white exposad intermsl ceranic
ar intaling dsst of it. Dispose the transistor or the entire rcken modile as previocusly
described.

9 Meke a rote of the position ard the legth and raove the threaded screen spacers ard the
board fixing screws.

10) Rarove the bircken module and clean the sugeorting heatsink kase-plate before monting
the new ae.

11) Srear thin heat-caxductive siliom grease below the flanges of the power transistors ard
resistars of the newmodile, kefare mounting it.

12) Position the new module, placing the threaded spacers and screws over the p.c. board
avoiding to tighten than. When all the screws are placed, amtrol the correct aligment of
the transistors ad resistars fixing holes and tighten the screws and goecers.

13) Insert the proger scraws ad washers, if any, across the transistors ard resistaors ad
carefully tighten them in several, altemate stecs.

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

15) Tim-an the whole amplifier fully camected to the sugporting power and amtrol rack
without RF power, with RF load comected and driver exciter off. Fable the equipment,
with the eciter std11 off.

16) Messure the bias arrent of the two transistors an the nodile, as explained o previous
paragrachs 4 and 5. They were factory adjusted to 100 ma  (Ind) .

17) If the axrents are off the rarge 50 ~ 200 A (0.5 + 2 V), carefully retoxh the bias
trimmers an the board. A gmell cdlodkwise rotatim increases the bias arrent.

18) Reduce the autput set power to a low value, acting an the front penel powver set trdnmer
ad tum an the exciter poser.

19) Slowly increase the power-set and measure the kalance of the arrent drained by each module
at Helf ledl adat full power.  Verify the linits writhen in eragrach 5.
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e

) Tum off the equipnent, reassable the screming covers and the bottan panel. of the gocaratus
ad reposition it in its working location with full corectias.

21) Perfam a limited perdcd of test at full power, i.e. 1050 . 1100 W and then reduce power at
meximm naninal working level, i.e. no more than 1000 W.
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SRFB1K5AIM - 48V/70A SMPS REGULATOR
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Flectranic Brosdcast Bouipment

SRFB500W - 500W AMPLIFTER MODULE
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