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NA 1001
1.0kw FM POWER AMPLIFIER

1 GENERAL DESCRIPTION

TheNA1001isahighlyintegrated broadband solid-stateM os-Fet FM amplifier of 1000W rated
power, fittedina4unit 19" rack, whichdont requireany specificcalibrationtooperateinthe87.5 +
108 MHzfregquency range.

Itscompact size, highefficiency, wideA Crangeacceptance, |ow maintenancerequirementsand
broadband construction, makethisamplifierideal inmedium power repeaters, inunattended posts, in
N+1systemsand asareserve.

Its sturdy, modular mechanical and electrical construction guaranteesahigh MTBF and an
easy maintenance. Themodulesareeasily identifiableandingpectablewithfewinterconnectionswith
each other, throughmulti-poleconnectors.

Thenominal RF output power isobtained over thefull FM rangewith amere 12W driveand
isparticularly 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 AL C 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
thefunctionswithfew, unambiguousreadings. Power readingsand control areexterndly availableon
aremotel/Oport, for anexternal controller.

Thewhole assembly isdesigned in accordancewith the CCIR, FCC and tighter international

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

C€
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
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Thefront control panel carriesthepower onswitch, thecontrol meter, someadarmwarningLED's
andaRF monitor connector. Onthebottom, a panel gridallowsfor ventilation.

At the RF monitor output, (BNC type), asample of the output power isavailablewhichis
attenuated 54 dB typically (i.e. +6 dBm @ 1.0 kW output). Even if this output isfairly flat
vs. frequency, oneshould not usethisfor accurateharmonicanalysis.

Theswitchablemeter permitsthereading of themostimportant operating parameters, i.e. the
forward andreflected power (1250W f.s.) and theregul ated and unregul ated power supply voltage
(300Vdcf.s.).

The2LED'slightonlyincaseof failure. Themeaningof theseL ED issummarised onthefollowing
tabler

2.2 THEREARPANEL AND THE CONNECTIONS

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.

Tablel: warningL ED meaning
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Therear panel allocatesthe RF power andthel/O portsin additiontothemainspower cord and
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fuse, the grounding screw and an auxiliary AC socket on some models. The power cord is not
removable. Ifitisrequiredalonger cablethanthat providedinthefactory (roughly 2 metersiong), a
suitable3x 1.5mmsg. power cord may easily replacetheoriginal one. Thefusehasadifferent rating
for 115 or 230V ac operation: be sureto adopt theright typefor your power network.

TheAntennaoutputisbrought out ona7/8" connector, whiletheinput connectorisa”N" type. A
remotel/O portisavailableonaSUBD 25 poles, femal econnector.

Theexhaust air output opening must not beobstructed during operation: widespacing must be
providedduringingtall ationto permitasustainedventil ationair flow. I nserting theequi pmentinacl osed
rack without asuitableexternad air extractionsystemwill damagetheequipment andvoidthewarranty.

Anauxiliary IEC-320 femaletype power outlet isprovided, whichispowered only whenthe
amplifierison, tosupply theexciter. Nofusesother thanthegeneral fuses(16A) areinsertedonthis
line. Limitthepower absorptionfromthisoutlettolow levels,i.e. 100W /1A max.

\“% WARNING !

Settingthe AC voltagefor 115 or 230V oper ation requiresto gain accesstotheinner of
theequipment, removingthetop cover . Besur etoremovethepower cordfrom power toavoid
dir ect exposur eto hazar dousmainsvoltage, which ar ealwayspresent on thefusesand the
input boar d, even with power on switchin theoff position.
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2.3 TECHNICAL SPECIFICATIONS
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@ 1kW RF output if not otherwise specified

- Frequency range:
- RF input power
- RF output power

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

- RFoutput 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, notincludingthehandles:

- Weght:

24

87.5+ 108 MHz
12 W nom., 15 W max
1000 W 0.5 dB

50 Q

N

7/8'

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
19" x 7" x 21" (483 x 177 x 535 mm)

See drawings
approx. 66 Lbs(30kg.)

/O REMOTE CONTROL SPECIFICATIONS

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

Reflected Power 0:5V vs. 0-1300Wout Zo=10kQ (4 V typ. @ 1000W)
Forward Power 0<5V vs. 0:1300Wout Zo=10kQ (4V typ. @ 1000W)

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

9

10

13

Power control ~ External RF output control. 0-5V to full scale, low impedance

The remote I/O signal and control
DB25femaleconnector, ontherear
panel
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3 INSTALLATIONANDUSE

3.1 FOREWORD TO INSTALLATION

Althoughin most casesno special instrumentsarerequired, have skilled 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.

Whenindoulbt, or if any technical problemsshouldariseduringtheinstall ation procedure, NICOM
strongly recommendtheapparatusnot betamperedwithinany way by unskilled personnel andwill be
gladtosupply qualified after-saleservice.

Asarule, theuser should not haveaccessto 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.

w WARNING !

NO ADJUSTMENT OR INTERNAL PRESETTING IS REQUIRED FOR NORMAL
OPERATIONS. THE APPARATUS SHALL BE PROPERLY GROUNDED AND BE
OPERATED WITH ALL THE COVERS CLOSED TOPREVENT ELECTRICAL HAZARDS
INOPERATIONAND FULLY COMPLY WITHCEEMIAND SAFETY REQUIREMENTS.

NEVER TOUCH THE INSIDE OF THE APPARATUSWITHOUT FIRST DISCONNECT-
ING IT FROM THE POWER. DANGEROUS AC, DC AND RADIO-FREQUENCY
VOLTAGESAREPRESENTINSIDEAND BECOMEACCESSI BLEWHEN THECOVERS
AREREMOVED.

ACVOLTAGEMAYKILL
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3.2 INSTALLATION
Install apparatusinadry, sheltered but well-ventil atedroomaway fromdust, moisture, insectsand
vermin(mice).

Placeapparatusascloseasposs bletotheantennato prevent excessivepower |ossinthecables.
If thisisnot feasi ble, useantennacabl esof suitablecross-section.

Roomsizeshall besuchthat theapparatuscan beplacedinanupright positionandthat technical
personnel caneasily carry out routineor extraordinary maintenance. Theminimumrecommendedsize
is2.5mx 2m, and 2.2mhighwhenthereisno other broadcasting or support equi pment nearby.

Theroommust beventilatedto ensurethat theinsidetemperaturenever exceeds35°C. Evenif
45°Cisthemax. allowed temperature: itisanyway suggested not to approachtothislimit.

Thisconditioncannot generally bemet whentheexhaust coolingairisnot pushed outsideandis
fedback intotheroom. Thisiseventruer if morethan oneapparatusisinstalledinthesamel ocation.
Anefficient ventilation systemisthusrequiredintheroom. Air exchangeintheroomshall havea
minimum flow-rateof 500 metrescubed per hour or more.

If the apparatusisfitted in arack system, the back door of the rack cannot usually be fixed
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
outlettowhichaduct canbeattachedtoconvey hotair outsde. Inthiscaseremember that theNA 1001
internal fansarel ow-pressureunits: somesort of external air extraction blower isthanimperativeon
theexhaustair duct.

Ventsinthewallsandany other openingsshall befittedwithametal gratingtokeeprodentsout,
and withadust filter. Makeabsol utely certainthat nowater can seep through theventsor theair
exhaust duct or antenna-cablegrommet, and that thefl oor cannot beflooded during heavy rainfall. If
notimpedited by proper air filtering, insectsinsomel ocationmay beconveyedintheinterna heatsink,
accumulatingonitandfinally obstructingit, causingtheovertemperaturealarmtobetriggered.

Evenmoistureand/or dust, whencontainedintheair orintheroominexcess vequantity, may cause
condensationbuild-upintheamplifier. Whenthesystemisperiodical ly switchedonand off, thiscan
trigger destructivee ectricarcsand short circuitsand thuscausedamagethat isnot covered by the
warranty.

3.3 WIRINGINTO THE MAINS

TheNA1001ispowered by asingle-phaseline. Power capacity must beat |east 3kV A andthe
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nominal voltageis230V ac. Insomecountries, where 115V acisthenorm, thisvoltagemust beinternaly
setinthefactory or by skilled peoplebeforeinstallation.

Whilethepower supply regul ator acceptsawideinput voltage (190 + 250V ac), operation near
thelower input voltageonhighimpedancelinesmust beavoided: if thelinedropsmorethan 10volt at
full load, thelow linesensecircuitry may trigger anoscillatingturn-on/turn-off cycle, whichisvery
dangerous. Inthiscaseadopt anexternal linestabilizer.

Thenominal power input range(190+ 250V ac) isachieved whentheprimary sideof themain
transformeriswiredtothe230V tap. Twoother taps, thefirst onedightly lower (220V), thesecond
higher (240V), areavailableto adjust theinput voltagerangeof £10V . Incountrieswereastable240V
isthenorm, itisimportant to set thistap onthetransformer. Inthiscasetheallowed voltagerange
window must beshifted higher toavoidanuisancetripat occas onal higher power voltage. Seeproper
sectionintheservicesectionof thismanual.

Toensureproper operationand comply withthesafety regul ations, efficient groundingisrequired.
Usetheydlow/greenleadinthepower cable. Thecable sneutra leadisblue. Never connecttheearth
tothemains neutral lead.

ThecableconnectingtheNA 1001 mainsinput terminal bl ock totheexternal board should consist
of leadsof adequate cross-section. Recommended valuesare1.5t0 2.5 mmsquared.

Donever switchtheapparatusonwithout antennaconnection, evenwhenno RFdriveison.

3.4 ANTENNA CONNECTION
A 7/8" output connector i sfitted at theback of theamplifier module. Itisvery important to check
that theantenna, the connecting cablesandtheconnectorsaresuitablefor 1.0kW.
Theantennacoupler too, shoul d be capabl e of adequate power; itsinput connector shall be7/16"
or7/8" orlarger.

Thecableconnectingtheamplifier andantennawill generaly beof thecorrugated, soongy-diel ectric
type, suchasal/2" or 7/8" celflex or flexwell. Smaller cablesasRG214, cannot beused.

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

3.5 LFCONNECTION

Tomaximally avoidearthloops, wirethemodulationsignal linedirectly ontheexciter, withhigh
quality shielded and preferably balanced cable. Earththeshieldonly ontheexciter LFinput
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If balancedlinesarenot feasible, usethehighest avail ablelevel : thesuggested N T30 excitersmay
easily accommodatesignalsat +6or +10dBm.

3.6 OTHERRECOMMENDATIONS

Theambient temperatureshall rangebetween 23°F(-5°C) and 86°F (+30°C) .
Itisadvisableto hangamin.-max thermometer onthewall todisplay 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 solution.

Power fluctuationand el ectricdischargesduetothewesather or nearby industrial machinery may
causesignificanttroubl e, especially inmountainareasandinplacesclosetoindustrial areas. Insuch
cases, itisadvisableif notindispensable, toinstall aprotector, andinsulatingtransformer or possibly
anelectromechanica power voltageregulator. NICOM canprovideall theseaccessoriesonrequest.

Sincethetotal 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 power troublewill bereduced.
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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 THE GUARANTEE.

AVOID THEUSEOFTOO POWERFUL EXCITER.ANINPUT POWERHIGHERTHAN
20W MAY PERMANENTLY DAMAGE THE RF TRANSISTOR CAUSING COSTLY
DAMAGE, WHICH IS NOT COVERED BY THE WARRANTY. A STABLE AND
PROPERLY REGULATED 20+-25W EXCITER, LIKE NICOM'S NT30 IS THE BEST
CHOICE.

NA1001drivenby atypical NICOM exciter generatesavery clean RFoutput. Neverthel essif any
strongRFsgnd, comingfromnerby transmittersiscoupl edtotheantenna, it may causeintermodul ation
intheoutput trans storsand generatespurs. Inthiscaseatuned output filter may berequiredtoremove
theproblem.

It is mandatory to provide adequate ventilation to the apparatus to maintain its internal
temperature aslow aspossible, inthe recommended range 41°F - 77°F (5+ 25°C). Evenif the
apparatus may sustain 113°F (45°C), and occasionally slightly higher temperatures, hislife
expectancy will beimpaired by hightemperature.

Asgeneral rulethelife expectancy may be halved by each 50°F (10°C) increase in ambient
temperature, over 86°F (30°C).
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3.7 OPERATION

Check that the antenna, the subsequent power amplifier or a suitable dummy load is
connectedtotheamplifier RFoutput. If theNA 1001 drivesatunedtubeamplifier, check that theinput
of thepower amplifierisalready tuned onthedesired frequency. Control that thepower cordsare
correctly connectedtotheamplifier anditsdriver andboththeunitsareoff. Beforeconnectingtothe
amplifier, makesurethat theexciter power isset at zeroor avery low level (<1W) andthefrequency
iscorrectly set. Check that theexciter output signal isfedtoamplifier input, then:

1) Switch-onthepower-onswitchontheNA1001:
- the switch will glow red.
- Internal blowerswill start.
- NoLED shouldlighton.
- 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 raisethe drive power to the required level, i.e. 10+ 12 W.
- TheRF output power should risefrom zero to thenominal 1000 Watt, if the output power
adjustment is set is to maximum on the amplifier front panel.
- NoLED shouldlighton.
- Asageneral 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 permit thereading of theregul ated and unregul ated voltageontheinternal
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) aregenerated. N1COM wi shesyou successinyour work andremindsyouthat they
arealwaysavailablefor further information or totackleany specificproblem.
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3.8 POSSIBLEMALFUNCIONS

NoLED alarmshouldbeonduring regular operation: followingisalist of possiblemalfunction
Calses.
"VSWR" LED on

ThisLED turnsonwhenthereflected output power exceedsthe70-80W threshold. Inthiscase,
donot operatethesystem and check antenna, rel evant wiring and connectors.

Whentheamplifierisconnectedtoasuccessiveamplifier, re-tunethel atter'sinput to obtainthe
smallestreflected power.

Thislight should never turnon; it might however flash briefly at low power whenfirstly tuning
theinput of anNA 1001-driventubeamplifier or acavity band-passfilter.
"Temperature' LEDon

ThisLED turnsonwhentheinternal temperaturei sexcess ve. Reduceenvironment temperatureand
increaseroomventilation. Inthiscase, itisimportant that thehot air rel eased by theunit beexhausted.

Check theregular operationof theinterna ventilationfansand cleanany external ly applieddustfilter,
ifany.
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4 SERVICEAND MAINTENANCE

SincetheNA1001iscooledby air, itissubjecttoclogging by dust. Becauseof thehigh-quality
materia susedintheir manufacture, ifitisinstalledasset forthunder“ INSTALLATIONAND USE,”
itwill not requirespecia maintenancefor quitesometime.

A regular service routine, mainly to remove internal dust is suggested over a6 monthto a
year period. Keepinmindthat 90%of theair circul ationisrestricted tothemaininternal ventilation
channel and doesnot affect thecomponents. Regularly changetheventilationfan, especialyinhigher
temperatureenvironments. Changethefanevery 2years. awaysusethesamehighquality bal bearing

fantype.

After afew yearsof continuousservice, itisrecommended that the apparatus be overhauled
inthefactory orinaspecializedlaboratory, wherethecharacteristicscanbechecked against theinitial
onesandrecalibration can bemadewhen needed.

It isalso especialy important that the power supply be over-hauled when the apparatus has
beenworking at hightemperatures, over 86°F (30°C).

Never change or cause the original settings to be changed when the necessary, complex
testing equi pment and standard cali bration proceduresarenot avail able.

5 WARRANTY

Likeal NICOM's solid state equipment, the NA 1001 carries atwo-year warranty on al its
componentswiththeexclus onof thefina RFpower modul e, which may bedamaged by faulty output
connections.

Thiswarranty isvoidif theunit istamperedwithor if failureisduetoimproper use, wrong
installation or external causes, suchasACovervoltage.

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

Thegoodsshall bedelivered 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.
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6 SERVICEMANUAL
6.1 SYSTEMDESCRIPTION

3 basi¢ sections compose the NA1001: the RF amplifier box, the power supply and the control
and metering section.

TheRF sectioncomprises2x 500W amplifier modul esconnectedthroughstri p-linecombiners. All
theRFtrans storsareM os-Fet type. A low-passfilter withdirectional coupler completesthesection,
whichiscompletely screened by ametal box, tocomply withEMI requirements. A fully planar design
permitsanimmediateaccessandinspectiontothe4internal modules.

The power supply comprisesamainstransformer, whose output isrectified and filtered and a
highly efficient Switch-M ode Power Supply regulator.

TheRF control sectionisbuiltononesmall board. It performsRF AGC and protection control;
providing metering and aninterfaceto theexternal I/O port. Both direct and reflected power are
displayed and provided asproportional analog signalsat theRemotel/Oport. Throughthisportis
possible, aswell, tocommandthe RF output power, overcomingtheinternal front panel regulation.

6.2 INTERNAL DESCRIPTION

500W  Amp. #2

1000W AMPLIFIER MODULE

POWER SUPPLY & CONTROL

NA1001: Blockdiagram
p. 15
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The NA1001 amplifier iscomposed by 6 internal different modules/boards plus some spare
components, as can be seenin thedrawing of theinner contentsand in the " Genera wiring diagram’”;
both comprised inthismanud:

-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, always refer to the
corresponding electrical diagram, in the relevant section of the manual.

w WARNING !

THISSECTION ISONLY AIMED AT GENERAL KNOWLEDGE OF THE UNIT AND
FOR THE PURPOSE OF SERVICING THE UNIT 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 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 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 POWER. ALTHOUGH MOST OF THE PARTS
UNDER VOLTAGE ARE INSULATED AND ARE NOT EASILY ACCESSIBLE, THIS
EXPOSESTO THE RISK OF ACCIDENTAL CONTACT WITH THEACVOLTAGE. TO
AVOID IT, ALWAYSUSE INSULATED TOOLS AND NEVER TOUCH THE SUPPLY
TRANSFORMER, THE POWER SWITCH OR THE POWER SOCKET WITH AC
CONNECTORS. 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.

---ACVOLTAGE MAY KILL! ---

p. 16
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6.3 Thepower supply components

The power supply components, other than the boards below described, are very few: mainly
the power transformer with apower relay, abridge rectifier and apower capacitor, which ddlivers
theraw rectified dc power to the SMPS regulator module.

The unregulated dc voltage, nominaly 140 VVdc, may range 120+ 170 V. The primary tap on
the power transformer isfactory set on the 230V input, alowing a mains range approximately
200 + 250 Vac. Should the mains voltage be 240V ac nominally, it is suggested to change the
transformer tap to that voltage. 1f the mainsvoltage isastable 215 + 225 Vac, the transformer
tap may beleft asfactory set. Only if there are frequent occasiona 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.

AnUSA versonisprovided with asomeway different transformer and genera wiring (seethe
appropriate eectrical diagram and internal layout). In thisversion, some jumpers must be preset
on the equipment'sinternal termina board TB1 to provide 115 or 230V ac operation, if not factory
wired. In detailsthese settings are:

220Vac 1/P3to 3/P4
115Vac 3/P3to3/P4 and 1/P3to 1/P4

6.4 TheSwitchModePower Supplyregulator

This module performs an efficient regulation of the raw dc input, nominally 140V +15%to a
lower 48V +1%. Beingitsefficiency very high, very little heat isproduced in the regulation process.
The nominal current capability of the regulator is much higher than requested, and approaches
40A @ 48V.

A contral 1/0 connector on an upper daughter board permits aremote control of the regulator

fJ c1

i

u( >

C€S33023
n

NA100L: g o M -
Positioning of the power supply
internal terminal board
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6.4 TheSwitchModePower Supplyregulator

Thismodule performs an efficient regulation of the raw DC input, nominally 140V +15%to a
lower 48V +1%. Being itsefficiency very high, very little heet is produced in the regulation process.
Thenomina current capability of the regulator ismuch higher than requested, and approaches 70A
@ 48V.

A control /O connector on an upper daughter board permits aremote control of the regul ator
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 transstor damege. If thishappensverify theintegrity
of the power trandistor before attempting to replacethe fuse. Usualy something isbroken, causing
the fuse to blow-up.

Fixing thismodule in thefield isvery difficult if any component other than the fuse and/or a
power transstor failed. We suggest substituting the module with anew one and sending back the
damaged unit to the factory for ingpection and possible repair.

6.5 TheRF control and measureboard

Thissmall board carries al the circuitry to control and protect the RF amplifier stage. Let
us consider its various loops.

Two identical buffers, IC4a and IC3a, insulate and amplify the direct and reflected signal
detected on the RF output coupler, with different gain. The main direct power regulator loop
is built around the subsequent 1C4d 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 isusudly ableto easily go over thislimit, to have some safety margin. The output of 1C4d
constitutesthe AGC line, which isbuffered by IC5 to drive the RF transistor gates. Both the two
sections of 1C5 arein parald to increase the current capability of the external AGC line.

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 whichisreflected
back no more exceeds the safe maximum level. There is no RF complete switch off even with
severeload mismatch.
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Both direct and reflected signal lines are conveyed to the remote connector through insulating
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 varies its resistance accordingly to the temperature.

On thisboard asmall negative rectifier and aregulator (TR5) provides the negative bias to
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 ssimple 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 aWilkinson 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 dso supportstheforward
and reflected detector sengitivity 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 a 300W 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 a much bigger resistor
R14 is mounted in the output combiner.
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A group of C, Rand L RF decoupler and dampening components are mounted on the positive
supply lineof each amplifier, plusasmal vaueresstor, R12 and R13, for possible separate current
detection of each supply leg.

The gate biasis separately adjusted through R15 and R16 on each section. Do not tamper with
thefactory bias preset values!

Thefull 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 NA 1001.

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 is obviously 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 proportiona to the direct and
reflected output power and aRF signal for external monitoring purposes.
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7 REPAIRAND REPLACEMENT OF DAMAGED MODULES

The NA1001 isahighly reliable unit,due to the excellent design and development done to
assure the maximum reasonable working margin for each part. Nevertheless, with all unitswhich
work 24 hoursaday for years, somefailures are possible, especidly in those environments which
over-stress the apparatus, like hot or dusty or moist places, or those subjected to wide power
fluctuations or static discharges, €tc.

Inthe event of any failure an appropriate analysis must be done to avoid subsequent failures due
to faulty ambient conditions. An often underestimates cause of failureissmply atoo high ambient
temperature or insufficient ventilation. Improving the ambient and system ventilation as suggested
intheingdlation paragraph of thismanua, usudly fixesthe problem.

Other obvious causes may be dust clogging and ventilator fan failure. A regular service and
maintenance routine will avoid these sources of problemsand we suggest changing the ventilator
every two years, evenif no damageis visible, especially at high ambient temperature.

If apipeisadded to extract air, then an additional fanisrequired to help air flow.

Inany case, if theamplifier fails, some work can be done on the unit to fix the problem. With
the appropriate spare parts, most of repair may be done on site, without need of specia toolsand
often without need of any solder joint.

In genera very little need be said about changing board components: virtually al of them may
be changed in few minutes, without retouching the adjustments. Most of them areimmediately
accessi ble or need aminimum of dislocation of other components and plates. Only the RF boards
require morework.

RF boards are delicate modul es, which contain some parts as flanged power transistors and
resistorswhich 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 usudly madein thefactory or in aspecialized laboratory, if possble
a al. If thep.c. board is damaged perhaps only the costly RF active devices may be recovered.
Nevertheless, very often thisis worthless because, in the case of magjor damage, these parts are
internaly dectricaly 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 even in most
specidized laboratories. Because of thisrepair of the modules, especidly the higher power amplifiers,
ismostly discouraged and the broken one must be replaced by new partswith the sameidentical
characterigtics, fully tested at the factory.
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To replace the modules avoiding as much as possible to damage the new part or the old

transagtors, if not aready broken, carefully follow the subsequent steps:

1)

2)

3)

4)

5)

6)

8)

Removethe amplifier cabinet from the rack, after having disconnected from itsrear connectors
the RF input and output cables, the power supply and the control cables. Disconnect also the
ground cablefromits screw.

Toinvestigate the damaged parts or to test the repair,one must externaly connect the removed
cables and the RF output load to the amplifier assembly in amanner to allow inner ingpection
of the top and bottom of the unit. If thelatter isplaced on asmall stand next to the main rack,
theinterna cablesare usualy long enough to alow the connections, avoiding extension cables.

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

If the damage is not immediately visible, it may be helpful to measure the currents sunk by
each 300W sub-module amplifier. Tothisaim 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 leadsto
the ground with the voltmeter probe tips, during the measurements!

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.

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

Unscrew the input and output RF connections, at the module opposite sides.

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

CAUTION: beryllium-oxideistoxic and must not be thrown with domestic refuse but in
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speciaised toxic material disposals. No specia handling precaution must be paid when the
transstors or power resistors are not mechanically broken, apart those deriving from the handling
of mechanicaly fragile (and very costly) devices. If thetransistor or resistor flangeis broken,
avoid touching it or the brittlewhite exposed internd ceramic or inhding thedust fromit. Dispose
of 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 module 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 avoid
tightening them. When all the screws are placed, correctly aign the transstors and resistors
fixing holes and tighten the screws and spacers.

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

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

15) Turn-on the amplifier fully connected but without RF power, with RF load connected and driver
exciter off. Enablethe equipment, with the exciter ill 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
trimmerson theboard. A small clockwise rotation increases the bias current.

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

19) Slowly increase the power and measure the balance of the current drained by each module at
haf level and a full power. Verify thelimitswrittenin paragraph 5.

20) Turn off the equipment, reassembl e the screening covers and the bottom pand of the apparatus
and repositionit initsworking location with full connections.

21) Perform alimited testing period at full power, i.e. 1050 + 1100 W and then reduce power at
maximum nominal working level, i.e. no morethan 1000 W.
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NA1001 AMPLIFIER - FRONT & TOPINTERNAL VIEW
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NA1001 AMPLIFIER - REAR& BOTTOM INTERNAL VIEW
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ELECTRICAL DIAGRAM (220-240V ac)

NA 1001 AMPLIFIER

CONTROLS & MEASURESBOARD

7

4

iy o
o 0 —/—
= = = = = LevIL -
e 1ol
920 zeNe dool  dool L
9y 810 610 31001 iy o
P2201L sed Sy vo ——
. ovol ok
o | [
. ey
189 oy
[
] zeve ey
= EEN SA+
1o 1o
€20 220 = WLV1H40INOD
S N
<Fum_n_\>>n_v — — o L2
sey . OSSIHONI Md, z
v
9
SA+ 5
434 dooy  dooy 001 or
(o] €10 ¥0 22y e
P22 S
T [22%)
= WLV47LNOD
VyoI =
1no -
120 = 2 F
SA+ ZedE 4 F~
1no L
) = EHDZg
6Ly it S She g
EERIN €2y vey T am
Ldr
TT
INT\ﬂ
T
T
2
ino
i<l
oL
TSNS GWEL
L
oL WLV49ZNOD
421 =
1izz svLy
£ b T
8 SMo— 2
EERTY e _ > 14
SA+ ONITNOW
MLy g
6v 2 D4
4\."
— s
ﬁ = fqﬂm
ez = —=
[ (A
2992701 LuEn om 13
avo P22 sy T il
V2ol ea ! Nﬁﬁ
noL ! ez
ano [15) | a0 aE T
| s
dvo JL | Iy LI D
L o L 0 2] (Y4
3106 60 M € iy ° I\ o T
Bl sty ovy svy A+ T
ozz 2
EENN MN
, Y —or]

e
4

p.




NA1001 - USER AND MAINTENANCE MANUAL - NicomUsa, Inc
NA 1001 - WIRING:DIAGRAM: |
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NA 1001 AMPLIFIER - POWER SUPPLY FRONT-END
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SRFB1KOAL?2 - RFCONTROL DISPLAY- ELECTRICAL DIAGRAM
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SRFB1K5ALM - 48V/40A SMPSREGULATOR
ELECTRICAL DIAGRAM - POWER SECTION
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SRFB1K5ALM - 48V/40A SMPSREGULATOR
ELECTRICAL DIAGRAM - CONTROL SECTION
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SRFB1K5ALM - 48V/40A SMPSREGULATOR
- COMPONENT LAYOUT - POWER SECTION
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ELECTRICAL DIAGRAM
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2-PORT RF INPUT SPLITTER

ELECTRICAL DIAGRAM
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SRFB1KOPB - 2-PORT RFOUTPUT COMBINER & LPF
ELECTRICAL DIAGRAM
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SRFB500W - 500W AMPLIFIER MODULE
ELECTRICAL DIAGRAM
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SRFB500W - 500W AMPLIFIER MODULE
COMPONENT LAYOUT
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REF.

C24
C25
C26
Cc27
C31
C15

C16
c17
C18
C19
C20
C21
C22
C23
C28
C41
C39
C5
C40
C33
C30
C36
C37
C43
C29
C38
Cca7
D17
D13,
D14,
D15
D16
D4
D5
IC5
IC3
IC4
P112 POLES
P2 5 POLES
R16
R5
R57
R58
R31
R61
R62
R33
R34
R45
R47
R48
R3

SRFB1K0AL2 - RF CONTROLS AND MEASURES BOARD
DESCRIPTION QTY

CAPACITOR CERAMIC 100pF 2% 100V NPO P5
CAPACITOR CERAMIC 100pF 2% 100V NPO P5
CAPACITOR CERAMIC 100pF 2% 100V NPO P5
CAPACITOR CERAMIC 100pF 2% 100V NPO P5
CAPACITOR CERAMIC 100pF 2% 100V NPO P5
CAPACITOR CERAMIC 1nF 5% 50V P2,5 TC

CAPACITOR CERAMIC 1nF 5% 50V P2,5 TC
CAPACITOR CERAMIC 1nF 5% 50V P2,5 TC
CAPACITOR CERAMIC 1nF 5% 50V P2,5TC
CAPACITOR CERAMIC 1nF 5% 50V P2,5TC
CAPACITOR CERAMIC 1nF 5% 50V P2,5TC
CAPACITOR CERAMIC 1nF 5% 50V P2,5 TC
CAPACITOR CERAMIC 1nF 5% 50V P2,5 TC
CAPACITOR CERAMIC 1nF 5% 50V P2,5 TC
CAPACITOR CERAMIC 1nF 5% 50V P2,5TC
CAPACITOR CERAMIC 1nF 5% 50V P2,5TC
CAPACITOR ELECTROLITC VERT.105°C 100uF 25V D8
CAPACITOR ELECTROLITC VERT.105°C 220uF 35V D10
CAPACITOR POLYESTER 1,0nF 10% 100V P5
CAPACITOR POLYESTER 2,2nF 10% 100V P5
CAPACITOR POLYESTER 4,7nF 10% 100V P5
CAPACITOR POLYESTER 100nF 10% 63V P5
CAPACITOR POLYESTER 100nF 10% 63V P5
CAPACITOR POLYESTER 470nF 10% 63V P5
CAPACITOR TANTALIUM 2,2 yF 25V P5

CAPACITOR TANTALIUM 4,7uF 16V P5

CAPACITOR TANTALIUM 4,7uF 16V P5

DIODE RECTIFIER 1N4004 SI 1A 400V

DIODE SIGNAL 1N4148 SI DO 35

DIODE SIGNAL 1N4148 SI DO 35

DIODE SIGNAL 1N4148 SI DO 35

DIODE SD103A SI SCHOTTKY RECT. 40V 0,5A

DIODE ZENER 1068 400mW 6,8V DO 35

DIODE ZENER 1112 400mW 12V DO 35

INTEGRATED CIRC. NE5532 DIP8 2-LOW NOISE OP.AMP
INTEGRATED CIRC. TLC274 DIP14 4-LCMOS OP.AMP
INTEGRATED CIRC. TLC274 DIP14 4-LCMOS OP.AMP
PIN STRIP 2,54 M 6x6 DIR.20040 POLES

PIN STRIP 2,54 M 6x6 DIR.20040 POLES

RESISTOR RS2F/100 10.0 OHM 1/2W 1%

RESISTOR RS2F/475 47.5 OHM 1/2W 1%

RESISTOR RS2F0100 100 OHM 172W 1%

RESISTOR RS2F0100 100 OHM 172W 1%

RESISTOR RS2F0412 412 OHM 1/2W 1%

_

RESISTOR RS2F0619
RESISTOR RS2F0619
RESISTOR RS2F0681
RESISTOR RS2F1100
RESISTOR RS2F1150
RESISTOR RS2F1150
RESISTOR RS2F1150
RESISTOR RS2F1182

619 OHM 1/2W 1%
619 OHM 1/2W 1%
681 OHM 1/2W 1%
1.00K OHM 1/2W 1%
1.50K OHM 1/2W 1%
1.50K OHM 1/2W 1%
1.50K OHM 1/2W 1%
1.82K OHM 1/2W 1%
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R52 RESISTOR RS2F1280 2.80K OHM 1/2W 1%

R29 RESISTOR RS2F1332 3.32K OHM 1/2W 1%

R30 RESISTOR RS2F1332 3.32K OHM 1/2W 1%

R32 RESISTOR RS2F1332 3.32K OHM 1/2W 1%

R38 RESISTOR RS2F1332 3.32K OHM 1/2W 1%

R23 RESISTOR RS2F1475 4.75K OHM 1/2W 1%

R24 RESISTOR RS2F1475 4.75K OHM 1/2W 1%

R46 RESISTOR RS2F1475 4.75K OHM 1/2W 1%

R56 RESISTOR RS2F1475 4.75K OHM 1/2W 1%

R54 RESISTOR RS2F1619 6.19K OHM 1/2W 1%

R25 RESISTOR RS2F2100 10.0K OHM 1/2W 1%

R26 RESISTOR RS2F2100 10.0K OHM 1/2W 1%

R37 RESISTOR RS2F2100 10.0K OHM 1/2W 1%

R43 RESISTOR RS2F2100 10.0K OHM 1/2W 1%

R49 RESISTOR RS2F2100 10.0K OHM 1/2W 1%

R50 RESISTOR RS2F2100 10.0K OHM 1/2W 1%

R51 RESISTOR RS2F2100 10.0K OHM 1/2W 1%

R59 RESISTOR RS2F2100 10.0K OHM 1/2W 1%

R60 RESISTOR RS2F2100 10.0K OHM 1/2W 1%

R22 RESISTOR RS2F2110 11.0K OHM 1/2W 1%

R2 RESISTOR RS2F2140 14.0K OHM 1/2W 1%

R35 RESISTOR RS2F2221 221K OHM 1/2W 1%

R39 RESISTOR RS2F2221 221K OHM 1/2W 1%

R28 RESISTOR RS2F2332 33.2K OHM 1/2W 1%

R36 RESISTOR RS2F2475 47.5K OHM 1/2W 1%

R40 RESISTOR RS2F3100 100K OHM 1/2W 1%

R55 RESISTOR RS2F3110 110K OHM 1/2W 1%

R27 RESISTOR RS2F3221 221K OHM 1/2W 1%

R53 RESISTOR RS2F3475 475K OHM 1/2W 1%

RT1 TRIMMER HORIZ. CERAM. RES. Q10 110-1K OHM
RT3 TRIMMER HORIZ. CERAM. RES. Q10 210-10K OHM
RT4 TRIMMER HORIZ. CERAM. RES. Q10 210-10K OHM
RT5 TRIMMER HORIZ. CERAM. RES. Q10 310-100K OH
TR4 TRANSISTOR 2N1711 TO5 60V 1A NPN GEN.P
TR5 TRANSISTOR BC556B TO92 65V.1A PNP GEN.P
for TR4 TRANSISTOR SPACER TO5 4mm NYLON

for IC5 SOCKET DIL08 LOW PROFILE - 1=7,62

for IC3, IC4 SOCKET DIL14 LOW PROFILE - 1=7,62

for IC3, IC4 SOCKET DIL14 LOW PROFILE - 1=7,62
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REF.

C21
C1
C2
C3
C4
C5
C6
Cc7
C13
C8
D1
L1
L2
L3
L4
L5
P1
R8
R1
R2
R6
R7
R3
R4
R5
R21
R22
R23
R24
RT1
RT2
RT3
RVT1

SRFB1KOIN — 2-PORT INPUT SPLITTER

DESCRIPTION

RFB1001 INPUT SPLITTER BOARD

CAPACITOR CHIP CERAM.
CAPACITOR CHIP CERAM.
CAPACITOR CHIP CERAM.
CAPACITOR CHIP CERAM.
CAPACITOR CHIP CERAM.
CAPACITOR CHIP CERAM.
CAPACITOR CHIP CERAM.
CAPACITOR CHIP CERAM.
CAPACITOR CHIP CERAM.
CAPACITOR CHIP CERAM.

1206 6,8pF 5% 100V NPO

1206 33pF 5% 100V NPO

1206 100pF 5% 100V NPO
1206 100pF 5% 100V NPO
1206 100pF 5% 100V NPO
1206 100pF 5% 100V NPO
1206 100pF 5% 100V NPO
1206 1,0nF 10% 100V NPO
1206 1,0nF 10% 100V NPO
1206 100nF 10% 50V X7R

DIODE BAT54S SOT23 DUAL SCHOTTKY .2A/30
INDUCTOR CHIP 1210 1.0UH LO-Q

INDUCTOR CHIP 1210 1.0UH LO-Q

INDUCTOR CHIP 1210 1.0UH LO-Q

INDUCTOR CHIP 1210 1.0UH LO-Q

INDUCTOR CHIP 1210 1.0UH LO-Q

MALE CONNECTOR C.S. FLAT CABLE 10p
RESISTOR CHIP 1206 56 OHM 1/4W 1%
RESISTOR CHIP 1206 120 OHM 1/4W 1%
RESISTOR CHIP 1206 1.0K OHM 1/4W 1%
RESISTOR CHIP 1206 1.0K OHM 1/4W 1%
RESISTOR CHIP 1206 1.0K OHM 1/4W 1%
RESISTOR CHIP 1206 10K OHM 1/4W 1%
RESISTOR CHIP 1206 10K OHM 1/4W 1%
RESISTOR CHIP 1206 10K OHM 1/4W 1%
RESISTOR CHIP 2512 100 OHM 1W 5%
RESISTOR CHIP 2512 100 OHM 1W 5%
RESISTOR CHIP 2512 100 OHM 1W 5%
RESISTOR CHIP 2512 100 OHM 1W 5%
TRIMMER RES.CERMET SMD 5x5 20k OHM G4BT
TRIMMER RES.CERMET SMD 5x5 20k OHM G4BT
TRIMMER RES.CERMET SMD 5x5 20k OHM G4BT
RESISTOR PTC TO92 2,kOHM 25°C 1% 64-52-54

QTY
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SRFB1K5ALM - 48V/70A SMPS REGULATOR CONTROL SECTION

REF. DESCRIPTION Q.ty
C1 CAPACITOR, CERAMIC M.S. 0,22MF 50V P.5.08 X7R 1
c7 CAPACITOR, CERAMIC M.S. 470PF 50V P.2.54 NPO 1
C59 CAPACITOR, CERAMIC M.S. 470PF 50V P.2.54 NPO 1
C86 CAPACITOR, CERAMIC M.S. 470PF 50V P.2.54 NPO 1
C2 CAPACITOR, CERAMIC M.S. 10000PF 50V P.2.54 X7R- 1
C3 CAPACITOR, CERAMIC M.S. 10000PF 50V P.2.54 X7R- 1
C4 CAPACITOR, CERAMIC M.S. 10000PF 50V P.2.54 X7R- 1
C9 CAPACITOR, CERAMIC M.S. 10000PF 50V P.2.54 X7R- 1
C15 CAPACITOR, CERAMIC M.S. 10000PF 50V P.2.54 X7R- 1
C25 CAPACITOR, CERAMIC M.S. 10000PF 50V P.2.54 X7R- 1
C26 CAPACITOR, CERAMIC M.S. 10000PF 50V P.2.54 X7R- 1
C29 CAPACITOR, CERAMIC M.S. 10000PF 50V P.2.54 X7R- 1
C32 CAPACITOR, CERAMIC M.S. 10000PF 50V P.2.54 X7R- 1
C39 CAPACITOR, CERAMIC M.S. 10000PF 50V P.2.54 X7R- 1
C40 CAPACITOR, CERAMIC M.S. 10000PF 50V P.2.54 X7R- 1
C42 CAPACITOR, CERAMIC M.S. 10000PF 50V P.2.54 X7R- 1
C43 CAPACITOR, CERAMIC M.S. 10000PF 50V P.2.54 X7R- 1
C45 CAPACITOR, CERAMIC M.S. 10000PF 50V P.2.54 X7R- 1
C51 CAPACITOR, CERAMIC M.S. 10000PF 50V P.2.54 X7R- 1
C55 CAPACITOR, CERAMIC M.S. 10000PF 50V P.2.54 X7R- 1
C56 CAPACITOR, CERAMIC M.S. 10000PF 50V P.2.54 X7R- 1
C57 CAPACITOR, CERAMIC M.S. 10000PF 50V P.2.54 X7R- 1
C71 CAPACITOR, CERAMIC M.S. 10000PF 50V P.2.54 X7R- 1
C73 CAPACITOR, CERAMIC M.S. 10000PF 50V P.2.54 X7R- 1
C76 CAPACITOR, CERAMIC M.S. 10000PF 50V P.2.54 X7R- 1
Ccr7 CAPACITOR, CERAMIC M.S. 10000PF 50V P.2.54 X7R- 1
C81 CAPACITOR, CERAMIC M.S. 10000PF 50V P.2.54 X7R- 1
Cc82 CAPACITOR, CERAMIC M.S. 10000PF 50V P.2.54 X7R- 1
C5 CAPACITOR, CERAMIC M.S. 1000PF 50V P.2.54 NPO 1
C14 CAPACITOR, CERAMIC M.S. 1000PF 50V P.2.54 NPO 1
C20 CAPACITOR, CERAMIC M.S. 1000PF 50V P.2.54 NPO 1
C21 CAPACITOR, CERAMIC M.S. 1000PF 50V P.2.54 NPO 1
C22 CAPACITOR, CERAMIC M.S. 1000PF 50V P.2.54 NPO 1
C23 CAPACITOR, CERAMIC M.S. 1000PF 50V P.2.54 NPO 1
C24 CAPACITOR, CERAMIC M.S. 1000PF 50V P.2.54 NPO 1
C28 CAPACITOR, CERAMIC M.S. 1000PF 50V P.2.54 NPO 1
C31 CAPACITOR, CERAMIC M.S. 1000PF 50V P.2.54 NPO 1
C33 CAPACITOR, CERAMIC M.S. 1000PF 50V P.2.54 NPO 1
C34 CAPACITOR, CERAMIC M.S. 1000PF 50V P.2.54 NPO 1
C36 CAPACITOR, CERAMIC M.S. 1000PF 50V P.2.54 NPO 1
C44 CAPACITOR, CERAMIC M.S. 1000PF 50V P.2.54 NPO 1
C52 CAPACITOR, CERAMIC M.S. 1000PF 50V P.2.54 NPO 1
C58 CAPACITOR, CERAMIC M.S. 1000PF 50V P.2.54 NPO 1
C65 CAPACITOR, CERAMIC M.S. 1000PF 50V P.2.54 NPO 1
Cce7 CAPACITOR, CERAMIC M.S. 1000PF 50V P.2.54 NPO 1
C70 CAPACITOR, CERAMIC M.S. 1000PF 50V P.2.54 NPO 1
C80 CAPACITOR, CERAMIC M.S. 1000PF 50V P.2.54 NPO 1
C83 CAPACITOR, CERAMIC M.S. 1000PF 50V P.2.54 NPO 1
C6 CAPACITOR, CERAMIC M.S. 100PF 50V P.2.54 NPO 1




c16
c17
c27
C30
ca7
C46
c48
Cc49
C50
C60
ce1
Cc62
C69
c72
C74
c78
cs
Cc63
Cc79
c10
c13
c35
c41
ce8
c38
ca7
Cc53
C54
C66
Cc75
CR1
CR2
CR17
CR3
CR4
CR13
CR15
CR16
CR22
CR5
CR12
CR14
CR18
CR19
CR20
CR21
OP1
oP2
oP3
04
oP5
cs1
P1
P2
P3
Q1
Q2

CAPACITOR, CERAMIC M.S. 100PF 50V P.2.54 NPO
CAPACITOR, CERAMIC M.S. 100PF 50V P.2.54 NPO
CAPACITOR, CERAMIC M.S. 100PF 50V P.2.54 NPO
CAPACITOR, CERAMIC M.S. 100PF 50V P.2.54 NPO
CAPACITOR, CERAMIC M.S. 100PF 50V P.2.54 NPO
CAPACITOR, CERAMIC M.S. 100PF 50V P.2.54 NPO
CAPACITOR, CERAMIC M.S. 100PF 50V P.2.54 NPO
CAPACITOR, CERAMIC M.S. 100PF 50V P.2.54 NPO
CAPACITOR, CERAMIC M.S. 100PF 50V P.2.54 NPO
CAPACITOR, CERAMIC M.S. 100PF 50V P.2.54 NPO
CAPACITOR, CERAMIC M.S. 100PF 50V P.2.54 NPO
CAPACITOR, CERAMIC M.S. 100PF 50V P.2.54 NPO
CAPACITOR, CERAMIC M.S. 100PF 50V P.2.54 NPO
CAPACITOR, CERAMIC M.S. 100PF 50V P.2.54 NPO
CAPACITOR, CERAMIC M.S. 100PF 50V P.2.54 NPO
CAPACITOR, CERAMIC M.S. 100PF 50V P.2.54 NPO
CAPACITOR, CERAMIC M.S. 2200PF 50V P.2.54 NPO
CAPACITOR, CERAMIC M.S. 2200PF 50V P.2.54 NPO
CAPACITOR, CERAMIC M.S. 2200PF 50V P.2.54 NPO
CAPACITOR, CERAMIC M.S. 1MF 50V P.5.08 Z5U
CAPACITOR, CERAMIC M.S. 1MF 50V P.5.08 Z5U
CAPACITOR, CERAMIC M.S. 1MF 50V P.5.08 Z5U
CAPACITOR, CERAMIC M.S. 1MF 50V P.5.08 Z5U
CAPACITOR, CERAMIC M.S. 1MF 50V P.5.08 Z5U
CAPACITOR, CERAMIC M.S. 1MF 50V P.5.08 X7R
CAPACITOR, CERAMIC M.S. 1MF 50V P.5.08 X7R
CAPACITOR, CERAMIC M.S. 1MF 50V P.5.08 X7R
CAPACITOR, CERAMIC M.S. 1MF 50V P.5.08 X7R
CAPACITOR, CERAMIC M.S. 1MF 50V P.5.08 X7R
CAPACITOR, CERAMIC M.S. 1MF 50V P.5.08 X7R
DIODE BZX55C16

DIODE BZX55C4V7

DIODE BZX55C4V7

DIODE BZX55C33

DIODE BAV21

DIODE BAV21

DIODE BAV21

DIODE BAV21

DIODE BAV21

DIODE BZX55C18

DIODE SCHOTTKY BAT43/BAT48

DIODE SCHOTTKY BAT43/BAT48

DIODE SCHOTTKY BAT43/BAT48

DIODE SCHOTTKY BAT43/BAT48

DIODE SCHOTTKY BAT43/BAT48

DIODE BZX55C15

I.C.SFH 610A-3

I.C.SFH 610A-3

I.C.SFH 610A-3

I.C.SFH 610A-3

I.C.SFH 610A-3

PRINTED CIRCUIT

CONNECTOR STRAIGHT 16P. 2,54 L.P.
CONNECTOR STRAIGHT 9P. 2.54 L.P.
CONNECTOR FLAT 2x7WAYS STRAIGHT 2,54 L.P.
BC 327

BC 337
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Q3
Q4
R1
R2
R3
R4
R5
R6
R7
R8
R12
R34
R9
R10
R90
R91
R11
R23
R25
R26
R27
R32
R52
R55
R62
R64
R77
R100
R13
R 14
R15
R66
R17
R18
19
R21
R20
R99
R22
R40
R24
R48
R81
R28
R29
R49
R56
R57
R70
R71
R72
R 92
R 93
R 30
R31
R33
R37

BC 337

MOSFET IRDFD9120

RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.

220 1/2W P.10
220 1/2W P.10
220 1/2W P.10
330 1/2W P.10
330 1/2W P.10
1K 1/2W P.10
1K 1/2W P.10
470 1/4W P.6.35
470 1/4W P.6.35
470 1/4W P.6.35
11K 1/4W P.6.35
220K 1/4W P.6.35
220K 1/4W P.6.35
220K 1/4W P.6.35
2K2 1/4W P.6.35
2K2 1/4W P.6.35
2K2 1/4W P.6.35
2K2 1/4W P.6.35
2K2 1/4W P.6.35
2K2 1/4W P.6.35
2K2 1/4W P.6.35
2K2 1/4W P.6.35
2K2 1/4W P.6.35
2K2 1/4W P.6.35
2K2 1/4W P.6.35
2K2 1/4W P.6.35
27 1/4W P.6.35
9K1 1/4W P.6.35
100 1W 1% P.10
100 1W 1% P.10
1K2 1/4W P.6.35
1K2 1/4W P.6.35
1K2 1/4W P.6.35
1K2 1/4W P.6.35
3K3 1/4W P.6.35
3K3 1/4W P.6.35
2K7 1/4W P.6.35
2K7 1/4W P.6.35

RESISTOR S.M.470K 1/4W P.6.35
RESISTOR S.M.470K 1/4W P.6.35
RESISTOR S.M.470K 1/4W P.6.35

RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.

2M2 1/4W P.6.35
1K 1/4W P.6.35
1K 1/4W P.6.35
1K 1/4W P.6.35
1K 1/4W P.6.35
1K 1/4W P.6.35
1K 1/4W P.6.35
1K 1/4W P.6.35
1K 1/4W P.6.35
1K 1/4W P.6.35
5K1 1/4W P.6.35
1K6 1/4W P.6.35
75 1/4W P.6.35
43K 1/4W P.6.35

- 0 2 24 24 4 a4 a2 a4 a4 a4 a a4 a4 a4 a4 a A a A a A A a A a a a a A A A a4 A A A A A a a aA aA aA aa a a aA aA aA aa a a a aA a




R38
R44
R59
R44
R75
R76
R84
R85
R36
R46
R53
R35
R39
R60
R41
R54
R87
R42
R51
R68
R82
R83
R43
R45
R61
R47
R50
R58
R63
R67
R69
R73
R74
R78
R79
R80
R86
R88
R89
R94
R95
R96
R97
R98

RV1
RVvV2
RV3
RV4
u1
u3
U4
us
U6
u7
us

RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.
RESISTOR S.M.

4K3 1/4W P.6.35
4K7 1/4W P.6.35
4K7 1/4W P.6.35
4K7 1/4W P.6.35
4K7 1/4W P.6.35
4K7 1/4W P.6.35
4K7 1/4W P.6.35
4K7 1/4W P.6.35
22K 1/4W P.6.35
22K 1/4W P.6.35
22K 1/4W P.6.35
220 1/4W P.6.35
22 1/4W P.6.35
22 1/4W P.6.35
10K 1/4W P.6.35
10K 1/4W P.6.35
10K 1/4W P.6.35
100K 1/4W P.6.35
100K 1/4W P.6.35
100K 1/4W P.6.35
100K 1/4W P.6.35
100K 1/4W P.6.35
7K5 1/4W P.6.35
27K 1/4W P.6.35
27K 1/4W P.6.35
1K5 1/4W P.6.35
510 1/4W P.6.35
8K2 1/4W P.6.35
270K 1/4W P.7.5
82K 1/4W P.6.35
91 1/4W P.6.35
180 1/4W P.6.35
47K 1/4W P.6.35
2K 1/4W P.6.35
68K 1/4W P.6.35
1M 1/4W P.6.35
15K 1/4W P.6.35
6K2 1/4W P.6.35
330 1/4W P.6.35
150 1/4W P.6.35
3K3 1/4W 0,25% 25PPM P.6.35*
3K3 1/4W 0,25% 25PPM P.6.35*
15K 1/4W 0,25% 25PPM P.6.35*
15K 1/4W 0,25% 25PPM P.6.35*

SPACER FOR TO-5
SPACER FOR TO-18

TRIMMER 10K CERMET 10T 64Y
TRIMMER 50R CERMET 10T 64Y
TRIMMER 100R CERMET 10T 64Y
TRIMMER 20K CERMET 1T 3362P
uC3844

I.C. LP339N

HCPL-3120

HCPL-3120

I.C. LM336BZ5.0

I.C. LM2902N

I.C. UC3846N
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U9 .C. OPTO OPO7CP
SRFB1K5ALM 48V/70A SMPS REGULATOR
POWER SECTION
REF. DESCRIPTION Qty
C1 CAPACITOR, CERAMIC 2,2NF 1KV P.5.08 1
C20 CAPACITOR, CERAMIC 2,2NF 1KV P.5.08 1
c2 CAPACITOR, CERAMIC 100PF 1KV P.5.08 1
c19 CAPACITOR, CERAMIC 100PF 1KV P.5.08 1
C24 CAPACITOR, CERAMIC 100PF 1KV P.5.08 1
c5 CAPACITOR, POLY. 2,2MF 250V P.22.5 MKT1822 1
C16 CAPACITOR, POLY. 1MF 250V P.22.5 MKT1822 1
c21 CAPACITOR, CER. M.S. 0,22MF 100V P.5,08 X7R1 1
c3 CAPACITOR, ELECTROLITIC VERT. 1000MF 200V P.10 35x35 1
c4 CAPACITOR, ELECTROLITIC VERT. 1000MF 200V P.10 35x35 1
cé CAPACITOR, ELECTROLITIC VERT. 1000MF 200V P.10 35x35 1
co CAPACITOR, ELECTROLITIC VERT. 1000MF 200V P.10 35x35 1
c17 CAPACITOR, ELECTROLITIC VERT. 1000MF 200V P.10 35x35 1
c18 CAPACITOR, ELECTROLITIC VERT. 1000MF 200V P.10 35x35 1
c10 CAPACITOR, ELECTROLITIC VERT. 1000MF 63V P.7,5 18x30 SXE 1
C11 CAPACITOR, ELECTROLITIC VERT. 1000MF 63V P.7,5 18x30 SXE 1
c12 CAPACITOR, ELECTROLITIC VERT. 1000MF 63V P.7,5 18x30 SXE 1
c13 CAPACITOR, ELECTROLITIC VERT. 1000MF 63V P.7,5 18x30 SXE 1
C14 CAPACITOR, ELECTROLITIC VERT. 1000MF 63V P.7,5 18x30 SXE 1
c15 CAPACITOR, ELECTROLITIC VERT. 1000MF 63V P.7,5 18x30 SXE 1
c22 CAPACITOR, ELECTROLITIC VERT. 220MF 25V P.5,08 1
c27 CAPACITOR, ELECTROLITIC VERT. 220MF 25V P.5,08 1
c23 CAPACITOR, ELECTROLITIC VERT. 47MF 63V P.3,5 LXF 1
C25 CAPACITOR, ELECTROLITIC AX. 10MF 40/63V P.17,5 1
C26 CAPACITOR, ELECTROLITIC AX. 10MF 40/63V P.17,5 1
c7 OMITTED 1
cs OMITTED 1
CR1 DIODE ZENER BZX85C18 1
CR2 DIODE ZENER BZX85C18 1
CR15 DIODE ZENER BZX85C18 1
CR16 DIODE ZENER BZX85C18 1
CR3 DIODE MUR115/BYV27-200 1
CR5 DIODE MUR115/BYV27-200 1
CR6 DIODE MUR115/BYV27-200 1
CR13 DIODE MUR115/BYV27-200 1
CR14 DIODE MUR115/BYV27-200 5
CR4 DIODE ZENER BZX55C20 1
CR7 DIODE BYV10-40/1N5819 1
CR8 DIODE BYV10-40/1N5819 1
CR9 DIODE BYV10-40/1N5819 1
CR10 DIODE BYV10-40/1N5819 1
CR11 DIODE BYV10-40/1N5819 1
CR12 DIODE BYV10-40/1N5819 6
CR17 DIODE BYV27-200 1
CR18 DIODE BYV27-200 1
CR19 DIODE BYV27-200 1
CR20 DIODE BYV255-V200 1
DT HEATSINK 1
E1 TEFZER WIRE D2,5mm 13cm
E2 SHEATHED WIRE JUMPER 1
E3 OUTPUT BAR 1
E4 OUTPUT BAR 1
1

ES

BUS BAR PART. C W.0089




E6
E7
E8
E9
E10
F1
FL1
L1
L2
cs1
P1
P2
PTC1
Q1
Q2
Q3
Q4
Q5
Q6
Q7
R1
R2
R4
R24
R5
R6
R7
R26
R27
R28
R8
R9
R10
R11
R12
R13
R 14
R15
R16
R17
R18
R19
R20
R21
R22
R23
R 25
R 29
R30
R31
R32
R33
R3
SCR1
SH1
SH2
SH3

BUS BAR PART. D W.0089

BUS BAR PART. E W.0089

BUS BAR PART. F W.0089

BUS BAR PART. G W.0089

BUS BAR PART. H W.0089

FUSE, SUPER FAST L350-80/80LET
FILTER INDUCTOR

INDUCTOR 22uH D46

INDUCTOR 22uH D46

PRINTED CIRCUIT

STRAIGHT CONNECTOR 16P, 2.54 L.P.
STRAIGHT CONNECTOR 9P, 2.54 L.P.
PTHOMO04-BD/471TS2F333

MOSFET IRFP250

MOSFET IRFP250

MOSFET IRFP250

MOSFET IRFP250

MOSFET IRFP250

MOSFET IRFP250

MOSFET IRF720

RESISTOR MET. OXIDE 22 3W 5% p.20
RESISTOR MET. OXIDE 22 3W 5% p.20
RESISTOR MET. OXIDE 10 3W 5% p.20
RESISTOR MET. OXIDE 10 3W 5% p.20
RESISTOR S.M. 1K 1/2W

RESISTOR MET. OXIDE 4,7 2W 5% p.15
RESISTOR S.M. 4K7 1/2W

RESISTOR S.M. 4K7 1/2W

RESISTOR S.M. 4K7 1/2W

RESISTOR S.M. 4K7 1/2W

RESISTOR S.M. 4,7 1/2W

RESISTOR S.M. 4,7 1/2W

RESISTOR S.M. 4,7 1/2W

RESISTOR S.M. 4,7 1/2W

RESISTOR S.M. 4,7 1/2W

RESISTOR S.M. 4,7 1/2W

RESISTOR MET. OXIDE 47K 2W 5% P.17,5
RESISTOR S.M. 47 1/2W

RESISTOR S.M. 151/2W

RESISTOR S.M. 151/2W

RESISTOR S.M. 151/2W

RESISTOR S.M. 151/2W

RESISTOR S.M. 151/2W

RESISTOR S.M. 151/2W

RESISTOR S.M. 2K2 1/2W

RESISTOR S.M. 2K2 1/2W

RESISTOR MET. OXIDE 6,8 2W 2% P.20
RESISTOR MET. OXIDE 2K2 3W 5% P.22.5
RESISTOR MET. OXIDE 4K7 3W 5% P.22.5
RESISTOR MET. OXIDE 4K7 3W 5% P.22.5
RESISTOR MET. OXIDE 4K7 3W 5% P.22.5
RESISTOR MET. OXIDE 4K7 3W 5% P.22.5
OMITTED

SCR S2065K

LOW OHM WIRE RESISTOR D3mm L=23
LOW OHM WIRE RESISTOR D3mm L=23
LOW OHM WIRE RESISTOR D3mm L=23
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C2
C1
C3
C8
C5
C4
C6
Cc7
C9
D1
D2
L1
L2
R5
R6
R3
R7
R14
R4
R12
R13
R10
R11

SH4
SH5
SH6
T1
TA1
TA2

REF.

TRANSFORMER
TRANSFORMER
TRANSFORMER

SRFB1KOPB2 — 2 PORT RF OUTPUT COMBINER & LPF
DESCRIPTION

LOW OHM WIRE RESISTOR D3mm L=23
LOW OHM WIRE RESISTOR D3mm L=23
LOW OHM WIRE RESISTOR D3mm L=88mm

AUXILIARY PRINTED CIRCUIT
AUXILIARY PRINTED CIRCUIT

CAPACITOR CHIP CERAM.
CAPACITOR CHIP CERAM.
CAPACITOR CHIP CERAM.
CAPACITOR CHIP CERAM.
CAPACITOR CHIP CERAM.
CAPACITOR CHIP CERAM.
CAPACITOR CHIP CERAM.

1206 33pF 5% 100V NPO
1206 33pF 5% 100V NPO
1206 47pF 5% 100V NPO
1206 220pF 5% 100V NPO
1206 220pF 5% 100V NPO
1206 220pF 5% 100V NPO
1206 220pF 5% 100V NPO

DIODE BAT54S SOT23 DUAL SCHOTTKY .2A/30
DIODE BAT54S SOT23 DUAL SCHOTTKY .2A/30

RF LINE

INDUCTOR TOROIDAL FERRITE F2 D16x8sp10
RESISTOR CHIP 1206 18 OHM 1/4W 1%
RESISTOR CHIP 1206 120 OHM 1/4W 1%
RESISTOR CHIP 1206 150 OHM 1/4W 1%
RESISTOR CHIP 1206 150 OHM 1/4W 1%
RESISTOR CHIP 1206 270 OHM 1/4W 1%
RESISTOR CHIP 1206 330 OHM 1/4W 1%
RESISTOR CHIP 1206 1.0K OHM 1/4W 1%
RESISTOR CHIP 1206 1.0K OHM 1/4W 1%
RESISTOR FLANGED 250W 50 OHM
RESISTOR FLANGED 250W 50 OHM

_ A A A A A

SRFB500W - 500W AMPLIFIER MODULE

REF.

DESCRIPTION

Q.ty MANUFACTURER

C1
C2
C3
C4
C5
Cé6
Cc7
C8
C9
Cc10
C11
C12
C13
C14
C16
C16
C17
C18

CAPACITOR SMD 33pF 100V COG
CAPACITOR, SMD 10pF 100V COG
CAPACITOR, SMD 22pF 100V COG
CAPACITOR, SMD 22pF 100V COG
CAPACITOR, SMD 100pF 200V COG
CAPACITOR, SMD 100pF 200V COG
CAPACITOR, SMD 100pF 200V COG
CAPACITOR, SMD 100pF 200V COG
CAPACITOR, CER NPO 47pF 100V
CAPACITOR, CER NPO 47pF 100V
CAPACITOR, SMD 1nF 100V COG
CAPACITOR, SMD 1nF 100V COG
CAPACITOR, SMD 1nF 100V COG
CAPACITOR, SMD 1nF 100V COG
CAPACITOR, CERAMIC 470pF 100V
CAPACITOR, CERAMIC 470pF 100V
CAPACITOR, CERAMIC 470pF 100V
CAPACITOR, CERAMIC 470pF 100V

JEENE UL U UL G (U UL QU (U (UL G U (U G G I G

RS UL\ L UL (UL L UL UL UL UL UL UL U (I UL \JUL (U L UL (U L UL QI §



C19
C20
C21
C22
C23
C24
C25
C26
c27
C28
C29
C30
C31
C32
C35
C36
C37
C38
C39
C40
C41
C42
C43
D1
D2
L1
L2
L3
L4
L5
L6
R1
R2
R3
R4
R5
R6
R7
R8
R9
R10
R11
R12
R13
R14
R15
R16
R17
R18
R19
R20
R2
R22
T
T2
TR1
TR2

CAPACITOR, SMD 1nF 100V COG
CAPACITOR, SMD 1nF 100V COG
CAPACITOR, SMD 1nF 100V COG
CAPACITOR, SMD 1nF 100V COG
CAPACITOR, PORCELAIN 470pF 10% 200V C17
CAPACITOR, PORCELAIN 470pF 10% 200V C17
CAPACITOR, PORCELAIN 470pF 10% 200V C17
CAPACITOR, PORCELAIN 470pF 10% 200V C17
CAPACITOR, PORCELAIN 470pF 10% 200V C17
CAPACITOR, PORCELAIN 470pF 10% 200V C17
CAPACITOR, PORCELAIN 470pF 10% 200V C17
CAPACITOR, PORCELAIN 470pF 10% 200V C17
CAPACITOR, PORCELAIN 47pF 5% 500V C17
CAPACITOR, PORCELAIN 47pF 5% 500V C17
CAPACITOR, PORCELAIN 15pF 5% 500V C17
CAPACITOR, PORCELAIN 15pF 5% 500V C17
CAPACITOR, PORCELAIN 10pF 5% 500V C17
CAPACITOR, PORCELAIN 10pF 5% 500V C17
CAPACITIVE TRIMMER 2-18pF

CAPACITOR, ELETTR. RD 100uF 63V
CAPACITOR, ELETTR. RD 100uF 63V
CAPACITOR, SMD 1nF 100V COG
CAPACITOR, SMD 1nF 100V COG

DIODE 1N4148

DIODE 1N4148

INDUCTOR 4 SPIRE d6 FILO d0,8

INDUCTOR 4 SPIRE d6 FILO d0,8

INDUCTOR 3 SPIRE SU R2W FILO d1
INDUCTOR 3 SPIRE SU R2W FILO d1
INDUCTOR 3,5 SPIRE d10,5 FILO d2
INDUCTOR 3,5 SPIRE d10,5 FILO d2
RESISTOR KDI 100 Ohm 20W

RESISTOR SMD 1206 22 Ohm 1/4 W
RESISTOR SMD 1206 22 Ohm 1/4 W
RESISTOR SMD 1206 22 Ohm 1/4 W
RESISTOR SMD 1206 22 Ohm 1/4 W
RESISTOR RF 200 Ohm 20W 5%

RESISTOR RF 200 Ohm 20W 5%

RESISTOR RF 200 Ohm 20W 5%

RESISTOR RF 200 Ohm 20W 5%

RESISTOR METAL OXIDE 10 Ohm 2W
RESISTOR METAL OXIDE 10 Ohm 2W
RESISTOR 0,01 Ohm 5W 5%

RESISTOR 0,01 Ohm 5W 5%

RESISTOR KDI 100 Ohm 250W

RESISTIVE TRIMMER 20T VERT 5 kOhm 3/8"
RESISTIVE TRIMMER 20T VERT 5 kOhm 3/8"
RESISTOR METAL OXIDE 1 Ohm 2W 5%
RESISTOR METAL OXIDE 1 Ohm 2W 5%
RESISTOR SMD 1206 51 Ohm 1/4W

RESISTOR SMD 1206 51 Ohm 1/4W

RESISTOR SMD 1206 51 Ohm 1/4W

RESISTOR SMD 1206 51 Ohm 1/4W

MOSFET BLF278 300W

MOSFET BLF278 300W

VHF INPUT TRANSFORMER

VHF INPUT TRANSFORMER
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TR3
TR4
Z1
Z1

VHF OUTPUT TRANSFORMER
VHF OUTPUT TRANSFORMER
BRASS M4 TC STUD

400W RF AMPLIFIER PCB
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