PJ500M -C

RF. POWER AMPLFIER

® ®
s 2\ n
twe O

METER
SWR.
VT @ SELECTOR

OVER

LDRNE ®
ne
~ @ ALARMS
STBY RESET

@ @

TECHN CAL AND NVAI NTENANCE MANUAL

R.Y.R.

ELETTRONICA nufactured by RV.R Hettronica -
Ltaly




PJ500M C Techni cal and Mai nt enance Manual

FET POAER AMPLI FI ER 87. 5-

108 MHz RANGE
Techni cal and Ml nt enance Manual

R V.R Elettronica S.r.l. (Bo) Pag. 2



PJ500M C Techni cal and Mai nt enance Manual

| NDEX
Prelimnary Instructions and VWarranty | nformation Pag. 5
Saf ety Regul ati ons Pag. 7
General Description Pag. 10
Techni cal Specifications (Table A) Pag. 12
Di nensi onal & Environnmental Specifications (Table B) Pag. 13
El ectrical Description Pag. 14
Front Panel View Description Pag. 17
Front Panel View (Fig.1) Pag. 18
Rear Panel View Description Pag. 19
Rear Panel View (Fig.2) Pag. 20
Top View Description Pag. 21
Top View (Photo 1) Pag. 22
Bl ock Di agram (Fig. 3) Pag. 23
Recommended Test Equi pnent (Table C) Pag. 24
Vol t age Settings Pag. 25
Protection Fuse Tabl e (Table D) Pag. 26
I nstall ation Procedures Pag. 27
Mai nt enance Pag. 29
I nternal Adjustnents Pag. 33
R F. Power Anplifier Mdule Pag. 40
R V.R Elettronica S.r.l. (Bo) Pag. 3



PJ500M C Techni cal and Mai nt enance Manual

W1 ki nson "2-Vay" Splitter Card Pag. 44
W ki nson "2-\Way" Conbi ner Card Pag. 48
Al arns Card Pag. 52
Telenetry Card Md. 2 (Ver. PROT-A2) Pag. 58
Low Pass Filter Pag. 62
Di rectional Coupler Card Pag. 65
Switchi ng Power Supply Mbd. PSSW5020 Pag. 69
Swi tchi ng Power Supply Md. PSSW5020B Pag. 76
Soft Start Card Pag. 93
Bias Control Card Pag. 87

R V.R Elettronica S.r.l. (Bo) Pag. 4



PJ500M C Techni cal and Mai nt enance Manual

PRELI M NARY | NSTRUCTI ONS AND WARRANTY | NFORVATI ON

WARNI NG Thi s equi pnent is a"CLASSA" equi pnent. Inaresidential placethis
equi pnent can cause hash. Inthis case can be requestedto user totakethe
necessary measures.

Pl ease observe saf ety precauti ons when handlingthisunit. Thi s equi pnent
cont ai ns danger ous currents and hi gh vol t ages.

Thi s manual i switten as ageneral guidefor those havi ng previ ous know edge
and experiencew ththis kindof equi pnment. It isnot intendedtocontaina
conpl et e st at enent of al | saf ety war ni ngs whi ch shoul d be obser ved by per sonnel
inusingthis or other el ectroni c equi pnent.

R V. R doesn’t assune responsibility for injury or damage resulting from
I mpr oper procedures or practices by untrai ned/ unqualifiedpersonnel inthe
handl i ng of this unit.

Pl ease observe al | | ocal codes andfireprotectionstandardsintheoperations
of thisunit.

CAUTI ON: al ways di sconnect power bef ore openi ng covers or renovi ng any
part of this unit. Use appropriate groundi ng procedures to
short out capaci tors and hi gh vol t age poi nts bef ore servi ci ng.

Any damage to t he goods nust be reported tothe carrier inwiting onthe
shi pnment recei pt.

Any di screpancy or danage di scover ed subsequent todelivery, shall bereported
toRV.R withinfive (5) days fromits receipt.

R V.R extendstotheoriginal end-user purchaser all origi nal manufacturers
warranti es whicharetransferableandall clainsaretobenmadedirectlyto
R V. R per indi cat ed procedures.

Al'l manufacturerswarrantiesw || be supported by R V. R toensure preci se
and speedy servi ce wher e possi bl e.

R V. R shal |l not beliabl efor any damage of what soever nature, ari sing out
of or in connectionwth the product or its use thereof.

R V. R 'swarranty shall not i ncl ude:

1) Re-shipnent of theunit toR V.R for repair purposes

2) Any unaut horizedrepair/nodification

3) Incidental/consequential danages as aresult of any def ect

4) Nom nal non-inci dental defects

5) Re-shipnment costs or i nsurance of the unit or repl acenent
units/parts

Warranty shall coneintoforce frominvoice date and for the period of the
manuf act ures warranty.
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The warranty for a period of 12 nonths is referred to any R V.R
product, while for products as transistors, Ms-Fet and tubes of the
final stages is applied the manufacture's warranty of these devices.

To cl ai myour rights under this warranty:

a. Contact the deal er or distributor where you purchased the unit.

Descri be t he probl emand ask i f he has an easy sol uti on. Deal ers

and Distributors aresuppliedwithall theinformtion about prob-
| ens t hat may occur and usual |y they can repair the unit quicker

t han what t he manuf acturer coul d do. Very ofteninstallingerrors

are di scover ed by deal ers.

b. If your deal er cannot hel p you, contact R V. R in Bol ogna and expl ai n
the problem If it is decidedtoreturntheunit tothe factory,

RV.R will mail you aregular authorizationwthall the necessary

i nstructions to send back t he goods.

c. Wen you receive the authorization, youcanreturnthe unit. Pack
it carefullyfor the shipnment, preferablyusingtheoriginal packing

and seal the package perfectly. The custoner al ways assunes t he

risks of loss (i.e., R V.R is never responsible for danage or | oss),

until the package reaches R V. R prem ses. For this reason, we sug-
gest you to insure the goods for the whol e val ue. Shi pnment nust be
effected C.I.F. (PREPAID) tothe address specifiedby RV.R’s ser -

vi ce manager ont he aut hori zati on.

DO NOT RETURN UNITS W THOUT OUR AUTHORI ZATION AS THEY WLL BE
REFUSED.

Be suretoencloseawittentechnical report where nentionall the probl ens
found and a copy of your original invoice establishingthestarting date of
thewarranty.

Repl acenent and warranty parts may be order fromthe fol | ow ng address. Be
sure to include the equi pnent nodel and serial nunber as well as part
descri ption and part nunber.

R.V.R. Elettronica S.r.|. -
Br oadcasti ng Equi pment -

Via del Fonditore, 2/2c

40138 Bologna - Italy

R V.R reserves theright to nodify the desi gn and specifications of the
equi pnent i nthi s manual wi t hout previ ous notice.
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WARNI NG!

The currents and vol tages i nthis equi pnent are danger ous!
Personnel nust at all tinmes observe safety regul ati on!

Thi s manual i sintendedas ageneral guidefor trainedandqualifiedpersonnel
who are aware of the dangers inherent in handling potentially hazardous
el ectrical andelectroniccircuits.

It isnot intendedtocontainaconpletestatenent of all safety precautions
whi ch shoul d be observed by personnel in using this or other electronic
equi prent .

The install ation, operation, maintenance and service of this equipnent
i nvol ves ri sks both to personnel and equi pnent, and nust be perfornmed only
by qual i fi ed per sonnel exerci si ng due care.

R V.R ELETTRONICA S.r.|. shall not be responsible for injury or damage
resul tingfrominproper procedures or fromthe use of i nproperlytrainedor
i nexperi enced personnel perform ng such tasks.

Duringinstall ati onand operationof this equi pnent, | ocal buil di ngcodes and
fireprotection standards nust be observed.

WARNI NG!

Al ways di sconnect power bef or e openi ng covers,

doors, encl osures, gates, panels or shields.

Al ways use groundi ng sti cks and short out hi gh

vol tage points before servicing. Never nake

i nternal adjustnents, perform mai nt enance or
servi ce when al one or when f ati gued.

Do not renove, short-circuit or tanper with interl ock switches on access
covers, doors, encl osures, gates, panel s or shiel ds.
Keep away fromlive circuits, knowyour equi pnment and don’t take chances.

WARNI NG!

I n case of energency ensure t hat power has been di sconnect ed

R V.R Elettronica S.r.l. (Bo) Pag. 7
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Tr eat nent of el ectri cal Shock

1) If victimis not responsive followthe A-B-C s of basic |ife support.

PLACE VI CTI MFLAT ON HI S BACK ON A HARD SURFACE

A Al RMY B BREATH NG

I F UNCONSOl QUS, I F NOT BREATHI NG

OPEN Al RVAY BEG N ARTI FI CI AL
BREATHI NG

LI FT UP NECK, TI LT HEAD,

PUSH FOREHEAD BACK, Pl NCH NCSTRI LS,

CLEAR OUT MOUTH | F NECESSARY, MAKE Al RTI GHT SEAL,
OBSERVE FOR BREATHI NG 4 QU CK FULL BREATHS.

REMENVMBER MOUTH TO MOUTH
RESUSCI TATI ON MUST BE
COMVENCED AS SOON AS

POSSI BLE.
C d RAWLATI ON
CHECK CAROTI D PULSE DEPRESS STERNUM 1 1/2" TO 2"
D/E(ES H ]

| F PULSE ABSENT, APPROX. 80 SEC. : ONE RESCUER 15 COVPRESSI ONS,
BEG N ARTI FI Cl AL 2 QU CK BREATHS.
Cl RCULATI ON

APPROX. 60 SEC. : TWD RESCUERS, 5 COVPRESSI ONS,

1 BREATH

NOTE: DO NOT | NTERRUPT RHYTHM OF COVPRES-

SI ONS VWHEN SECOND PERSON | S @ VI NG BREATH.

Cal|l for nedical assistance as soon as possi bl e.

2) If victimisresponsive:
a. Keepthemwarm
b. Keep t hemas qui et as possi bl e.
c loosentheir clothing (arecliningpositionisrecomended)

R V.R Elettronica S r.|I. (Bo)u Pag. 8
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FI RST- Al D

Per sonnel engagedintheinstall ation, operati on,
mai nt enance or servi ci ng of t hi s equi pnent are ur ged
tobeconefamliarwthfirst-aidtheoryandpracti ces.
The follow ng informationis not i ntended to be a
conpletefirst-aidprocedure, itisbrief andisonly
to be used as areference. It is the duty of all
per sonnel usi ngthe equi pnment to be preparedtogive
adequat e Energency First Aid and t her eby prevent
avoi dabl el oss of life.

Treatnent of electrical Burns

1) Extensive burned and br oken ski n.

a. Cover area with clean sheet or cloth.
(A eansed avail ableclotharticle).

b. Do not break blisters, renovetissue, renove adhered parti cl es of
cl ot hi ng, or apply any sal ve or oi nt nent.

c. Treat victimfor shock as required.

Arrange transportationto ahospital as qui ckly as possi bl e

e. If arns or | egs are af fect ed keep t hemel evat ed.

NOTE

I f medi cal helpwi |l not be avail abl ew thi nanhour andthevictimisconscious
and not vom ting, gi ve hi maweak sol utionof salt and soda: 11 evel teaspoonf ul
of salt and 1/ 2| evel teaspoonful of baki hg sodatoeachquart of water (neither
hot or col d).

Al |l owvictimtosipslowy about 4 ounces (half a gl ass) over aperiod of 15
m nut es.

Di scontinuefluidif vomtingoccurs (Do not give al cohol).

o

2) Less severe burns - (1st & 2nd degree)

a. Apply cool (not ice cold) conpresses using the cl eansed avail abl e
clotharticle.

b. Do not break blisters, renovetissue, renove adhered

particl es of clothing, or apply sal ve or oi nt nent.

Apply cleandry dressingif necessary.

Treat victimfor shock as requi red.

Arrange transportationto ahospital as qui ckly as possi bl e.

If arns or | egs are af fect ed keep t hemel evat ed.

- D® O O

R V.R Elettronica S.r.l. (Bo) Pag. 9



PJ500M C Techni cal and Mai nt enance Manual

SECTI ON 1
GENERAL DESCRI PTI ON

1.1 EXTERNAL DESCRI PTI ON

The PJ500M Ci s housedina3U19" rack, eachsinglenodulearewiredw th
connectors al | owi ng easy servi ci ng and repl acenent.
Onthe front panel the alarmindicators are placedinaleft position, the
mai ns switchandtheneter for theprincipal paranetersinacentral position.
On the rear panel the R F. INPUT and R F. OUTPUT connectors are | ocat ed,
together with the telenmetry connector, the R F. output test connector
(directional coupler), the mai ns socket thefuses andanauxiliary mainsline
out put for the supply of other exciters of adifferent desi gn and nake.

1.2 ELECTRI CAL DESCRI PTI ON

PJ500M Ci s a MOSFET power anplifier worki ngonthe 87.5-108 MHz bandwi t h
an out put power in excess of 500Wand a drive | evel of about 16W
This anplifier usestwo R F. nodul es abl eto deliver norethan 300Weach, with
one swi t chi ng power supplies for highefficiency.
Abuilt inlowpass filter suppressesthe harnonic content bel owt he FCCand
CCa Rrequirenents.
Aprotection systemtakes care of the anplifier agai nst thermal probl ens,
excessiveinput drive power and excessive SARi nsidetheanplifier or al ong
t he f eeder.
Thi s systemprovi des anautomaticreset toinitial conditionswhenthe problem
ceases.

1.3 METERS AND | NDI CATORS

The princi pal paraneters of theanplifier arereadbytheanal ognultineter
(9 Fig.1) and sel ected by therotary switch (8 Fig.1) onthe front panel.
Onthe front panel are presents two different sections of signallingl eds.
Inthefirst sectiontherearefour redal anrs|eds (Tenp., SWR Ant., S WR
Int., Over Drive), onegreenledfor thesignallingof On/Of status and one
yel l owl ed for an External Stand By. I nthe second sectiontherearefour green
| ed for thesignallingof eachsingleR F. power anplifier nodul e s protection
fuse status.

1.4 AUTOVATI C GAI N CONTROL

An unused characteristicof thisanplifieristheoutstandi ngpower gain;
i ndeed wi t hout preanplifiers we have an out put power of 500Wwi t h adrive of
only 8W
Apower I imter stabilizesthe output power agai nst i nput drive fl uctuations.
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1.5 PROTECTION CI RCUI TS

The protectioncircuits set theanplifier instand-byinthecase of a
fault condition.
After 10 seconds the protectionreactivatestheanplifier if thefault has
di sappear ed.
If not, this processisrepeated 4tines at the end of whichthe anplifier
stays di sabl edfor 90sec.; after 90sec, if thetroubl e persiststheprotection
perforns ot her four cycles andthendisabletheanplifier indefinitely.
I f duringthesecycl estheanonalydi sappears andthe anplifier worksregularly
for norethan 90 sec. the countingsystemisreset andtheoriginal conditions
est abl i shed.
(NOTE The i nterval s descri bed are i ndi cati ve)
The protection acts for excessive SWR, over-tenperature and overdri ve,
i ndi cates the probl emwi th warninglights and di sabl es the pil ot exciter.

1.6 R F. AMPLI FI ERS

The anplifier enpl oys two broadband nodul es wi t h 50 Chmi nput / out put
I npedance.
The out put power of each nodul e i s 300Wwi th 4-5Wof drive.

1.7 DEVI CE SPECI FI CATI ONS

Refer to Tabl e (A) for electrical specifications, andto Table (B) for
di nensi onal and envi ronnental specifications.

SECTI ON 2
ELECTRI CAL DESCRI PTI ON

R V.R Elettronica S.r.l. (Bo) Pag. 11
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TABLE A
TECHNI CAL SPECI FI CATI ONS

A C Supply 100-130 V, 50- 60Hz
198-250 V, 50-60 Hz

Cool i ng Forced Ventil ation

Frequency Range from87.5 to 108 MHz

Power Qut put 500 W

R F. Drive Power approxi matel y 8Wfor Pout=500W
R F. I nput Connector Standard "N' type connector

R F. Input |Inpedance 50 Ohm

R F. CQutput Connector Standard "N' type connector

R F. Cutput |npedance 50 Ohm

Spurious & Harnoni c Suppression neets or exceeds all FCC and CCl R
requi rement s

R V.R Elettronica S.r.l. (Bo) Pag. 12
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TABLE B
DI MENSI ONAL  AND

ENVI RONMENTAL
SPECI FI CATI ONS

Cabi net Di nensi on 129.0 nm (5.07") H
445.0 nm (17.52") W
504.0 mm (19.84") D

Panel Size 483.0 mm (19") W
132.5 nm (5.22") H

perating Tenperature -10°C to 50°C
Hum dity 95% Max, Non Condensi ng
Vi ght 30Kg

R V.R Elettronica S.r.l. (Bo) Pag. 13
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Thi s secti on descri bes the overal | workingtheory of the PIJ500M C.

For case of descriptiontheanplifier issubdividedintosubassenbliesthat
wi || be discussedindetail bel ow.

The bl ock diagramisillustratedinFig.3.

2.1 POVNER SUPPLY

The power supply are housedintheleft side of the anplifier as shown
i nPhoto 1. The Swi t chi ng Power Supplyis nmountedonaheatsthat allowsits
coolingthroughforcedventilation.
Housed i nsidetothe PI500M Cthe aretwo transforner, all transforners have
a sel ectabl e i nput for vol tages bet ween 110 and 240 Vol t.
The first has one out put, 61-0-61 Vol t for Swi tchi ng Power Supply.
The second have tree out puts: A18-0-18 Volt, B0O-15 Vol t, CO- 15V, t he out put
Adrivethe Al arns Card and t he Soft Card, t he out puts Band Csuppl y t he Contr ol
Secti on of Swi tchi ng Power Supply.
Insidethe Alarns Cardarectifyingandstabilizationcircuit providesthe
+15 and - 15 Vol t needed by t he el ectroni cs.
The 50Vol t switchersregul atethe R F. out put power usi ng avol t age det ect ed
by a di rectional coupler nounted onthelowpass filter's output.

2.2 R F. POAER AMPLI FI ER

The R F. Power anplifier sectionis conposed of the two power nodul es
coupl ed throughwi thaWI ki nson Splitter and Conbi ner realizedwith"Strip
Li ne Technol ogy".

The four R F. nodul es, splitter card and cobi ner card are housedinthetop
si de of t he equi pnent.

Al R F. sectionis nounted on aheat-sinkthat allows its coolingthrough
forcedventilation.

Every nodul e del i vers 300Wwi t h 4- 6Wof drive andi s supplied by an sw tching
power supply.

The qui escent par anet ers of each nodul e are:

VDC=50V  V, =3.5V |, =200mA

The acti ve devi ce enpl oyed i s a Mosfet (BLF278).

2.3 WLKINSON SPLI TTER AND COMBI NER

The W1l kison Splitter and Conbiner are realized with "Strip-Line
Technol ogy".
The Splitter Cardisusedtosplitt exciter'sdrivingpower of each R F. Power
Anpl i fier nmoudul es.
The Conbi ner Card is used t o conbi ne t he out put powers of each R F. Power
Anpl i fiers nmoudul es.
These two ci rcuit garant ees equal phases ontheinput and ouput power of each
R F. Power Anplifiers nodul es. Apower resistor placedoneachcircuits used

R V.R Elettronica S.r.l. (Bo) Pag. 14
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t o absor b any unabal anced powers i n case of faulty.

2.4 BI AS CARD

This card has the functionto control and if necessary to correct the
pol ari zati on current of each si ngl e Mos- Fet of the R F. section.
Thenit's abl e to supply external neasures as: currents, vol atges for each
R F. anplifier nodul e, total current and aver age vol t age.

2.5 ALARMS CARD

This card i s housed onthe front panel, onleft position, as showed in
Photo 1. Onthis board, the el ectronics detect any systemanonmal y such as
excessive SWR, i nternal or antenna, over-tenperature etc.

Thi s nodul e wi | | al so, whenever possi bl e, reset the systemtoits original
conditions, after afault has accused.

2.6 TELEMETRY TERM NALS

Thetel enetry connector (11 Fig.2) isplacedontherear panel intheright
si de as shown i n Fi g. 2.
Thanks to this connector the essential paranmeters of the anplifier are
external | y avai |l abl e f or r enot e neasur enent s pur poses.

SI GNALS PI'N N°

OFF 1

Power Anplifier Current 2
Refl ected Power 4
Inhibit Tx 5
I nternal SWR 6

Qper at e 8

Power Anplifier Voltage 14
Cal i bration 15
Forward Power 16
Tenper at ure 17
Ant enna SWR 18
Over Drive 19
Stand By 20

G ound 3,7 21

The ot her pin are not used.

2.7 SOFT START

VOLTAGE LEVEL

N C
2.0V for 20A
1.4V for 100W
i2v

15V when fault

i5v
2.0V for 50V
2.0V for f.s.

1.6V for 1000W
15V when fault
15V when fault
15V when faul

i5v

ov

The soft start i s mounted on aboardpl acedontheleft sideof theanplifier

inthe position show in Photo 1.

Thiscircuit eli mnatesthecurrent spi kes generated by t he transf or mer when

it is powered.

2.8 LOW PASS FI LTER

R V.R FEettronica S.r.l. (Bo)
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Thisfilter i shousedintheright sideof theequi pnent as showed i n Phot o
1.
The LowPass Filter and R F. section are nount ed on a heat-sink that al |l ows
itscoolingthroughforcedventilation. Thankstothislowpassfilter we have
a har noni ¢ suppression better than 75 dB.

SECTI ON 3
| NSTALLATI ON OPERATI ONS

R V.R Elettronica S.r.l. (Bo) Pag. 16
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PANEL M BVCESRPTTON (AG 1)

1 EXT. ST. BY Led indicating an External Stand-By
2 oN A C. ON Power indicator
3 ALARMS RESET Press-button to reset the al arm status
4 aV OFF POVER O/ Of Power Switch
5 LI NE A C Line Indicator
6 AlIR GRID Air Gid for forced ventilation
7 ALARMS Leds indicating the PJ500MC s al arns
st at us
8 METER SELECTOR Sel ector to nonitor operating
paraneters:
OFF Not Used
Vpa PJ500M C's Vol at ge
I pa PJ500M C' s Current
CAL Cal i bration
RFL Refl ected Power
FVD Forward Power
10 METER Anal og neter used to nonitor the

operating paraneters of the anplifier

R V.R Elettronica S.r.l. (Bo) Pag. 17
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AR PANEL M BVCES(RPTION (A G 2)

1 FAN Fan for Forced Ventil ation
2 FAN Fan for Forced Ventil ation

3 AUX. QUT. A C LINE FUSE Auxiliary Qutput A C. Line Fuse

4 A C LINE FUSE A C Line Protection Fuse
5 MODULE R F. FUSE Protection Fuse for Mbdule R F.
6 MAI' NS VO.TAGE SCOCKET Mai ns Vol at ge Socket
7 VO.TAGE CHANGER Mai ns Vol at ge Changer & Service Vol at ge
Changer:
Vol t age Mai ns
110 Vac 1-2/ 3-4
220 Vac 2-3
8 R F. oUTPUT Qutput R F. connector ("N' type)
9 R F. TEST -60dB -60dB with respect to the Qutput Level
10 AUX OaUT. A C LINE Auxiliary Qutput A C Line
11  TELEMETRY CONNECTOR Connector for renote neasurenent of

operating paraneters

12 ALARMS/ | NTERLOCK BNC connector which pernits the exciter
to be put in stand-by, by grounding the
central contact, in case of anplifier
over| oad

13 R F. I NPUT Input R F. connector ("N' type)

R V.R Elettronica S.r.l. (Bo) Pag. 19
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TCOP VI EW DESCR! PTI N ( PHOTO 1)

1 Soft Start Card

2 Alarnms Card

3 Swi t chi ng Power Supply

4 W1 ki nson "2-V4y" Power Coupl er
5 R F. Mdul es

6 Low Pass Filter
7 Servi ce Transforner

8 Mai n Transforner

9 W1 ki nson "2-V4y" Power Divider
10 ... Di rectional Coupler
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PHOTO 1
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TABLE C
RECOMVENDED TEST EQUI PMEN
I NSTRUMENT MODEL SPECI FI CATI ONS
Gl Delectric Loads Bird Power Rating 1000W conti nuous

Mbd. 8251 | npedance 50Chns nomi nal

Truline R F. Power Analyst Bird Power Range 100nW'to 10KW
Mbd. 4391 Freq. Range 0.45 to 2300MHz

Pl ug- I n- El enent s Bird Power Rating 100W
Mbd. 100BFreq. Range 50 to 125MHz

Pl ug- I n- El enent s Bird Power Rating 1000W
Mbd. 1000B Freq. Range 50 to 125MHz

Spect rum Anal yzer H P. 9KHz- 1. 8GHz
Mbd. 8591E
Net wor k Anal yzer H P. 300KHz- 3. 0GHz
Mbd. 8753A
S- Paraneter Test Set H P. 300KHz- 3. 0GHz
Mbd. 85046A
Digital Miltineter Fl uke
Md. 73
El ectroni c Load Resi stor RV.R M n. Work Vol tage: 50Vdc

Mn. Work Current: 20A
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RF, TEST RF. IHPUT
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&
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|
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TABLE D

PROTECTI ON FUSE TABLE

MAI' NS VOLTAGE 198-250V

REFERENCE CURRENT

Aux. Qut. A C Line 6A

R F. Mdul e 25A

A C LINE 10A 6. 3x32

MAI' NS VOLTAGE 100-130V

REFERENCE CURRENT

Aux. Qut. A C Line 6A

R F. Mdul e 25A

A C LINE 16A 6. 3x32
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3.1 | NTRODUCTI ON

Thi s chapt er cont ai ns necessary informationfor the prelimnary checks
andinstall ati on of the PI500M C.
3. 2 UNPACKI NG

Unpack the anplifier and, before any other operation, check that the
anplifierisn t danaged andthat all control s onthefront andrear panel are
I n good condi tion.
3.3 | NSTALLATI ON
1) Onthe rear panel check the setting of the mains vol t age sel ect or
for the proper value, referringtoserigraph.

Connect the mai ns cabl e screwi ng the three headers (2 Fi g. 2).

NOTEFor 110V supply 25A a cable with a 6. Onmsection i s needed; for a
220V vol tage, a 2. 5nmsectionis sufficient.

2) Placethemins switchintheoff position (4 Fig.1).

3) Check the A.C. Line fuse for the proper value (5 Fig.2) 16Afor 220V
supply or 25Afor 110V supply.

WATTMETER

out in out @

EXCITER R.F. POWER AMPLIFIER

1) See Setup 1, connec¢t a dumry | oad w t h 500Wpower rating
tothe R F. Qutput connector (8Fig.2) with athroughwattneter.

5) Switch on the mains switch arREEWECR t he proper ledis on.

6) Internal paraneters control.

Select wththe Meter Sel ector (8 Fig. 1) the Power Amplifier supply
vol t age (Vpa) and check t he val ue of 50Vvdc.

Sel ect the current "I pa" and check that t he val ue of 800mA.

Inthe same way check FWD and RFL powers are zero.

7) Connect tothe R F. I nput connector (13 Fig.2) asuitableexciter
abl e to deliver a power of between 0 and 30W
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8) Connect the Alarns/Interl ock Connect. (12Fig.2) tothe appropriate
connect or of the exciter.

9) Switchonthe exciter with the out put power set to the m ni numval ue.
Tune the exciter to a mddl e band frequency e.g. 98Vhz, wait for
the P.L.L. tolock then gradual ly rai se the out put power of the
exciter.
Verify theincreaseinthe output power the of PI500M C and
simul taneously nonitor the current | pa; they shoul dincrease pr o-
portionally and assune about the sone final val ue.
Continue this operationuntil a500Wout put val ue i s obt ai ned.
At this conditiontheworkingparaneters are:
V1=V2=Vpa= about 50V
| pa= about 18A (typ.)

10) Check the reading of theinternal wattnmeter with that of the external
one (a di screpancy of about 10%i s tol erabl e).

11) Wththe anplifier at full power, push and keep pushed t he Reset
switch, and check t hat out put power, Vpa and | pa, go to zero and
t hat t he out put power of the exciter goes to zero too.

Rel ease the switch and al | the previ ous paraneters wi Il go back
totheir original val ues.

12) Increasethedrive power until the Over Driveledlights.

At this point, thelock conditionshoulddisabletheanplifier and
exciter for about 10 sec, after whichtheamplifier will tryto
restart. If the drive power setting has not changed, anot her | ock
conditionw || occur, otherwisetheanplifier will restart nor -
mal | y.

I nthe case of another | ock condition, the protectioncircuit wll
make 4 attenpts at arestart. Shouldthis fail theanplifier will
wai t for alonger periods and make 4 nore attenpts. Shoul d t hi s not be
successful, theanplifier will remaindisabledindefinitely.

SECTI ON 4
MAI NTENANCE

Thi s section provi des general mai ntenance i nformati on and el ectri cal
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adj ust nent procedures for the P5SOOM CAnplifier.
Mai nt enance i s di vi ded i nt o cat egori es dependent uponthe conpl exity of t he
procedure and t he t est equi pnent requiredto conpl etet he nai nt enance.

4.1 SAFETY CONSI DERATI ONS

WARNE NG WARNE NG WARNE NG WARNENG. WARIENG WARNENG WARNIE NG

Wen the anplifier is operated with the top cover renoved,
hazar dous vol tages are accessible on the AC |line voltage sel ector and
heavy currents are accessible on the exposed termnals of the power
supply filter capacitor and power transistors nmounted on the RF
anplifier heat sink assenbly. Use the insulated tuning tool provided
for any adjustnent and do not touch any conponent within the anplifier
when power is applied.

Ensure all primary power is disconnected from the anplifier before
attenpting equipnment nmaintenance.

FI RST LEVEL MAI NTENANCE
4.2 ORDI NARY MAI NTENANCE

The only regul ar mai ntenance needed by PJ500MC, is the periodic
repl acenent of the bl owers, and t he cl eani ng of dust filters and any dust
accunul atedinsidetheanplifier.

The ti me bet ween over haul i ng of t he bl ower s depends upon sever al environnent al
factors, tenperature, hum dity, dust pollutionetc.

Bl ower s shoul d be checked every 6 nont hs and repl aced i f noi sy. They shoul d
be repl aced any way after 18 nont hs of servi ce.

SECOND LEVEL NMAI NTENANCE
4.3 CARDS SUBSTI TUTI ON

Thi s sectioncontainsuseful informationfor cardrepl acenent.

WARNI NG TORE- | NSTALL THE CARDS | S ENOUGH TO EXECUTE OPERATI ONS SEQUENCE | N
THE OPPOSI TE WAY.

4.4 POVNER SUPPLY REPLACEMENT

1) Openthetop cover.
2) Take note of the cabl e positioninsidethetermnal boards J1, J2,
J3, J4, J5, J6.

3) Disconnect the external term nal boards | ooseni ngjust the screws
of the connectors nount ed on t he board.
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4)

5)

Renove t he ni ne screws that fix the Power Supply to the heat sink.

Careful Il y renove t he Power Supply

4.5 R F. POAER AMPLI FI ER MODULE REPLACEMENT

1) Openthetop cover.

2) Take note of the wiring.

3) Disconnect all wire (Supply, Gain Control, Input R F. and Qut put
RF.).

4) Renovethefivescrewsthat fixthe R F. Power Anplifier Mbduleto

t he heat si nk.

5)

Careful ly renove the R F. Power Anplifier Modul e.

4.6 W LKI SON SPLI TTER CARD

1)

2)

Open the top cover.

Unsol der the wire that connect the input of the splitter to R F.

I nput Connector of R F. section.

3)

Unsol der the two wire that the connect the four output of the

splitter totheinputs of R F. Power Anplifier Modul es.

4)

5)

Renove the screwthat fix the card to t he heat si nk.

Careful ly extract the card.

4.7 W LKI SON COVBI NER CARD

1)

2)

Open the top cover.

Unsol der the wire that connect t he out put of the conmbi ner tothe

LowPass Filter.

3)
4)
5)
6)

7)

Unsol der the two wire that the connect the four input of the conbiner
tothe out puts of R F. Power Anplifier Modul es.

Take note of the wring of the directional coupler.
Unsol der thethreew res of the Directional Coupler.

Renmove t he screws that fi x the four Power Resi stor to t he heat si nk.

Renove the screws that fi x the conbi ner card to t he heat si nk.
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8) Carefullyextract thecard.

4.8 DI RECTI ONAL COUPLER CARD REPLACEMENT

1) Openthetop cover.

2) Take note of the wiring.

3) Unsolder thew res of the Directional Coupler.

4) Unsol der the wi re connectingthe Directional Coupler cardto R F.
out put connect or.

5) Unsol der the wire connectingthe Directional Coupler cardto Low
Pass Fi | t er out put.

6) Renove the four screws that fix the Directional Coupler cardtothe
hex st andof fs and renove t he board.

4.9 SOFT START REPLACEMENT

1) Openthetop cover.

2) Disconnect ML and M2 Soft-Start's connectors.

3) Disconnect the faston placed on pin 6 onrelay Ki.

4) Di snount the four securing screws and renove t he board.

4.10 ALARM CARD REPLACEMENT
1) Openthetop cover.

2) Renove the knob of the Meter Sel ector | oosening the screwi nsi de
t he knob.

3) Disnount the screws of the Meter Sel ector switch and Al ar ns Reset
push- but t on.

4) Disconnect CN1 and CN3 Al arns Card' s connect ors.
5) Disconnect CN2 Tel enetry Card' s connect or.
6) Renove the screws securingthe boardto the front panel.

7) Carefullyextract the card.

4.11 BI AS CARD REPLACEMENT
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1) Openthetop cover.

2) Take note of the wiring.

3) Disconnect all Bias Card' s connectors.

4) Renove the screwthat the fix the Bias Control Card.

5) Carefullyextract thecard.

SECTI ON 5
| NTERNAL ADJUSTMENTS

5.1 PONER SUPPLY ADJUSTMENT (Vers. PSSW5020)
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Af ter changi ng t he power supply nodul e and havi ng reconnected al | the
connectors, nmake the fol | owi ngtests and adj ust ment s:

1) Disconnect the connector of the cabl ethat connects the Switching
Power Supply to R F. section.

2) Connect a suitable dumry | oad (50 Chm P>500W to the anplifier
out put, switchtheanplifier on.

3) Check t he 50V out put of the new power supply using the anal og neter
and sel ectingthe appropriatereadingw ththe Meter Sel ect or
switch. Confirmthe measuring of the output voltagew thadigital

mul ti meter connected to pins 1-2 and 3-4 of the J3 Power Supply
connector; if needed adj ust the val ue with R79.

4) Verify that the test point TP2is present avoltage of 1.6V; if this
valueis different, adjust R71to obtainthe correct voltage.

5. 1A PONER SUPPLY ADJUSTMENT (Vers. PSSW020B)
No adj ust nents are requi red on t hi s nodul e.
5.2 R F. POAER AMPLI FI ER ADJUSTMENT

Af t er you have changed t he nodul e and you have connect ed agai n al | cabl es,
performthe fol | owi ng operations.

WATTMETER

1) [ See Setup 2, connect a dummy | oad to the R t put Connect@ronn |(8

Fig. 25t h 'a t hr ough Wwatt rYEr"H ERrTi es. L PO

) Connect tothe R F.Llnput connector (13 Fig.2) asuitableexciter

abl e to deliver a power of between 10 and 30W
SETUP

connect or onthe exciter.
4) Set the out put power of the exciter toits m ni numval ue.

oAl
C Ml G

5 Switch on the PJ500M Cand the exciter and wait for the PLL to | ock.

6) Nowslowyincreasethe drive checkingthat the output power rises
progressively, withanincrease of | pacurrent.
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NOTE: with P =500W we have 4.5W < P < 6W and 15A < Ipa < 18A

Sone differencesinthecurrentsdrawnarerelatedtothedifferent gains of
t he Mbs- Fet devi ces (BLF 278) and nust be conpensatedwiththetrimrers R15
pl aced on each RF power anplifier board. Thetrimer to be adjustedw || be
theonerel atedtothe RFnodul ethat has a hi gher current consunption. This
one nust be adjustedturningit counter cl ockwi setoobtainthe sane current
consunptionin each RF nodul e.

Differences of | ess t han 800mA bet ween t he f our nodul es are accept abl e.

5.3 WLKINSON SPLI TTER CARD ADJUSTMENT

No adj ust nents are requi red on t hi s nodul e.

Be very careful to correctly reconnect the splitter card, since incorrect
connections wll destroy the R F. Power Mdules.

5.4 W LKI NSON COMVBI NER CARD ADJUSTMENT

No adj ust nents are requi red on t hi s nodul e.

Be very careful to correctly reconnect the splitter card, since incorrect
connections wll destroy the R F. Power Mdules.

5.5 AGC CONTROL ADJUSTMENT

Af ter you have changedthe D rectional Coupl er Cardor the LowPass Fil ter,
performthe fol | owi ng operations.

WATTMETER

1) See Setup 3, connect a dummy | oad tjo the R. t put Connect@ronn (8

Fi g. 2J“Wt h § t hr ough wat tnet"6F 1'h"SEF ites. L Ploap

) Connect tothe R F.Llnput connector (13 Fig.2) asuitableexciter
abl e to deliver a power of between 0 and 30W

B) Connect the Al arnms/ I nterl ockIoHRc?. (12 Fig.2) tothe appropriate
ONMector ont e excirer.

4) Turnthe"AGCControl" trinmrer TRL conpl etel y count er-cl ockw se.

5) Set the output power of the exciter toits m ni numval ue.
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6) Switchonthe anplifier PI500M Cand the exciter and wait for the
PLL to | ock.

7) Slowyincrease the drive power to obtain 500Wof out put power.

8 Adjust the "AGC Control™ trinmrer TRL until you obtain a slight output
power drop i nthe PIJ500Manplifier.
Thi s power droptells us that the power limt systemis acting.

9) Nowincrease againthe drive until Vpa decrease and you obtain a
| ock conditionof theanplifier duetothe Over-Drive Protection;
this protectionis adjustabl e by nmeans of trinpot R26 on the Al arns
Car d.

Thi s protection nust cone on when Vpa voltage i s at about 48Vdc.

10) Verify that for an out put power of 500Wt he readi ngs on the i nternal
wattneter (9 Fig.1) andthe external wattneter coincide (if not,

adj ust R11 on the Al arns Card).

5.6 ALARMS CARD ADJUSTMENT

NOTE: Make sure that this replacenent isreally necessary.

1) After changi ng the board, connect the anplifier as showninthe
SETUP 4 schemati c.

WATTMETER

out i out @ 50 OHM

EXCITER R.F. POWER AMPLIFIER . DUMMY

2) L Switch on PJ500M C. LOAD

3) Placethe Meter Selectoron Vpa:

4)  Adj ust trinpot R14 to obtai nE W & readi ng of 50V (check that

Re out put vol tage of the power supply is really 50V).

5 Switchonthe exciter and wait for PLL | ock.
6) Increase the output power to alevel of 500W

7) Adjust the F\Dreadingw th trinpot R11.

8) Performthe adjustnent of the Over Drive trip point as indicated
instep 9 of "AGC Control" adj ust nent.
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NOTE: I f the LowPass Filter and D recti onal Coupl er Card has not been changed,
don't nove "AGC Control " tri mer TRL.

9) |INTERNAL S.WR CALI BRATI ON(S. WR I NT.)

9A) Reduce the drive power tothe m ni numval ue, switch off the anplifier
and the exciter.

50 OHM
DUMMY
LOAD

w O ﬂ

R.F. POWER AMPLIFIER \_L

EXCITER

OB) Connect two paral |l el ed dummy | oads t o f@eReF. Qut put connect or of

t he anpl i fier asinschematic SETUP 5. Poan”

00 Switchonthe anplifier and the exciter and wait for the PLL to | ock.
SETUP 5

D Selfect RFL W th the meter selector, and Set t he ext er nal wat t met er
for refl ect ed power readi ng.

9E) Increase the out put power to obtain areadi ng of 50WRFL on t he
external wattneter.

Now adj ust trinpot RAO on the al arns card until the SWR- I NT
protectionacts.

9F) Wth avoltneter, neasure the vol tage on the central pin of R40 or
U2A pin 2 or U1D pin 13.
Mul tiply this val ue by 2 and adj ust R40 to obtai nthis newval ue.

NOTE:. This setting may vary with the working frequency, it’s preferableto

make t hi s adj ust nent at t he operati ng frequency.

10) ANTENNA S.WR  CALI BRATI ON(S. WR. ANT. )

10A) Reduce t he dri ve power to the m ni numval ue, swtch off the anplifier
and the exciter.
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50 OHM
DUMMY
LOAD

EXCITER out in out @

R.F. POWER AMPLIFIER Jl
10B) Connect two paral|l el ed dummy | oads to the R F. OJtLpL t conmector of

t he anplifier asin schematic SETUP 6. WATTHETER P
LOAD

100 Switch on the anplifier and the exciter and wait for the Pt to tock.

SETUP 6
],D,D)ﬁe_l_er'f REL withthe neter selector andset the external wattneter

for refl ect ed power readi ng.

10E) I ncr ease t he out put power to obtain areadi ng of 100WRFL on t he
external wattneter. Nowadjust trinmpot RL3onthe Alarns Card to
obt ai n t he sane readi ng on t he PJ500M C net er.

10F) I ncr ease agai n t he power, until you read 50Wof refl ected power,
adj ust R56 onthe Alarns Card (renove the netal lic shieldthat covers
t he al armcards) until the SWR ANTENNA pr ot ecti on acts.

NOTE:. This setting nmay vary with the working frequency, it’s preferableto
make t hi s adj ust nent at t he operati ng frequency.

11) OVER- TEMPERATURE ALARM CHECK (TEMP.)

11A) Check t he over-tenperature protectionby short circuitingthe
term nal s of the tenperature sensor placed onthe R F. Section heat
sin (or on Power Supply heat sink); the appropriateledw || Iight,
andtheanmplifier wll stop.

12) EXTERNAL STAND BY CHECK (EXT. ST. BY)

12A) Check t he EXT. ST. BY prot ecti on by short circuitingthe Pin 20 of
Tel enetry Connector, and verify that the EXT. ST.BY |l ed | i ghts and
theanplifier will stop.

12B) Short circuitingthe Pin 8 of Tel enetry Connector will regularly
restart.

5.7 DI RECTI ONAL COUPLER CARD ADJUSTMENT

The Directional Coupler Card don't need any adj stnent, perhaps it's
necessary t o executethefoll ow ng checki ngs after therepl aci ng of t he card:
1) Verifythe"AGCControl".
2) Verify AntennaS.WR Calibration.
3) Verify FADPWRI ect ure.

4) Verify RFL PWRI| ecture.
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5.8 SOFT- START CARD ADJUSTMENT

No adj ust nent s are needed after this board has been changed.

NOTE: Pay attention to the correct insertion of the connectors.

5.9 BI AS CARD ADJUSTMENT

No adj ustnents arerequiredinsidethe Bi as Card becauseit's afactory
adj ust ed devi ce.
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APPENDI X A
Cl RCU T

DAGANE LAYQUS ANDH LLS - WER AL

Thi s sectioncontainscircuit diagrans, | ayouts andbills of material of
t he nodul es whi ch conposi ng t he equi pnent .
For nore i nformati on about each nodul e see as reference Section 2.
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R F. POAER AMPLI FI ER MODULE

1 G rcuit D agram Pag. 41
2 Bill of Materials Pag. 42
3 Layout Pag. 43
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R F. Mdul e Anplifier Bill of Materials/Lista Conponenti Pag. 1
Item Quantity Reference Part Descri ption Part Order Code
1 4 R1, R2, R3, R4 5. 6# RESI STOR 2W RSC002JHO5, 6
2 2 R7, R8 22*%% RESI STOR 1W 5% RSC001JH0022
3 1 RI16 47# RESI STOR 2W RSC002JH0047
4 1 R9 100CH CHI P RESI STOR RCC1/ 4JH0100
5 1 R12 820 1% RESI STOR 1/4W 1% RSML/ 4FHO0820
6 2 R5 R6 820# RESI STOR 2W RSC002JH0820
7 1 R11 1KCH CHI P RESI STOR RCC1/ 4JH0001
8 1 R10 1K5CH CHI P RESI STOR RCC1/4JH01, 5
9 1 RI3 8K2 1% RESI STOR 1/4W 1% RSML/ 4FK08, 2
10 1 Ri4 10KNTC NTC RNTCPAKK0010
11 1 R15 MLK TRI MVER MULTI G RI RVTMULAKO001
12 1 @ 68pFHQ  HI GHT Q CAPACI TR CHQ@680AJ500
13 1 150pFHQ HI GHT Q CAPACI TR CHQL51AJ500
14 10 C3, &4, C10, 470pFHQ HI GHT Q CAPACI TOR CH471AJ500
Cl12, C13, C14,
Cl5, C16, C17,
ci8
15 6 C5, Cs6, C7, 1nFCH CERAM C CHI P CAPACI TOR CCC102AJ500
c8, €9, C19
16 1 Cl1 100nF CERAM C CAPACI TOR CKML04BK600P
17 1 L2 POVIEER | ND. RF BI NOC. CHOCKE
18 1 L1 L64. 5RVRO. 7 6 SP DA 4.5 RS 0. 7nmBFS070064. 5
19 1 L4 L105RVR2 10 SP DIA 5 F 2nm BFS20001005
20 1 L3 BU6012RVR2 BOB U L60MM D12 F. A. 2nmm
21 171 4:1 TRASF. RF. CAVO 25 OHM CAVr612/78
22 1 T3 RG303 COAX CABLE RG303 CAVRG303V
23 2 L5L6 RG316-25 COAX CABLE RG316 25 ChmCAVRG31625
24 1 D1 IN4148 Sl LI CON DI CDE DI SIN4148
25 1 D3 IN4004 SI LI CON DI CDE 400V DI SINA004
26 1 D2 Z6V8 ZENER DI ODE 6. 8V 0. 4W DI Z6V80WM
27 1 BLF278 VHF PUSH- PULL POVEER MOS TRNBLF278
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Splitter Card Bill of Materials/Lista Conponenti Pag. 1
Item Quantity Reference Part Descri ption Part Order Code
1 3 R1, R2, R3 330# RESI STOR 2W RSC002JHO330
2 5 ST1,ST2, STRIP LINE STRIP LINE
ST3, ST4, ST5
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Combi nerer Card Bill of Materials/Lista Conponenti Pag. 1
Item Quantity Reference Part Descri ption Part Order Code
1 1 R5 100CH CHI P RESI STOR RCC1/ 4JH0100
2 1 R1 100/ 250W RESI STENZA KDI 250W RDT250H0100
3 1 R6 360 1%  RESI STOR 1/4W 5% RSML/ 4FH0360
4 1 R7 47KCH CHI P RESI STOR RCC1/ 4JK0047
5 1 c 22pF CERAM C CAPACI TOR NPO  CKM220BJ600C
6 2 C,C3 1nFCH CERAM C CHI P CAPACI TOR CCC102AJ500
7 1 D1 BAT42 HOT CARRI ER DI ODE DHCBAT42
8 6 ST1,ST2, STRIP LINE STRI P LI NE
ST3, ST4,
ST5, ST12
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Alarnms Card Bill of Materials/Lista Conponenti Pag. 1
Item Quantity Reference Part Descri ption Part Order Code
1 1 R35 330 RESI STOR 1/ 4W 5% RSC1/ 4JH0330
2 1 R39 470 RESI STOR 1/ 4W 5% RSC1/ 4JH0470
3 1 R51 680* RESI STOR 1/2W 5% RSC1/ 2JH0680
4 1 RI1 1K 1% RESI STOR 1/4W 1% RSML/ 4FK0001
5 7 R37, R48, 1K RESI STOR 1/ 4W 5% RSC1/ 4JK0001
R49, R60,
R67, R72, R77
6 2 R75, R93 2K2 RESI STOR 1/ 4W 5% RSC1/ 4JK02, 2
7 1 R30 3K3 1%  RESISTOR 1/4W 1% RSML/ 4FK03, 3
8 2 R3, R5 4K16 1% RESISTOR 1/4W 1% RSML/ 4FK4, 16
9 4 R54, R57, 4K7 RESI STOR 1/ 4W 5% RSC1/ 4JK04, 7
R65, R99
10 1 R12 5K6 RESI STOR 1/ 4W 5% RSC1/ 4JK05, 6
11 13 RI10, R62, 10K RESI STOR 1/ 4W 5% RSC1/ 4JK0010
R76, R80, R82,
R83, R84, R88,
R89, R90, R91,
R94, R98
12 2 R36, R38 15K RESI STOR 1/ 4W 5% RSC1/ 4JK0015
13 1 R8 15K4 1% RESI STOR 1/4W 1% RSC1/ 4FK15, 4
14 8 R52, R59, 22K RESI STOR 1/ 4W 5% RSC1/ 4JK0022
R63, R68,
R70, R73,
R78, R92
15 1 R7 47K 1%  RESI STOR 1/4W 1% RSML/ 4FK0047
16 5 R71, R81, 47K RESI STOR 1/ 4W 5% RSC1/ 4JK0047
R85, R86, R87
17 1 R95 56K RESI STOR 1/ 4W 5% RSC1/ 4JK0O056
18 2 R53, R64 82K RESI STOR 1/ 4W 5% RSC1/ 4JK0082
19 5 R2, R4, R6, 100K 1% RESISTOR 1/4W 1% RSML/ 4FHO100
R9, R29
20 9 R21, R22, 100K RESI STOR 1/ 4W 5% RSC1/ 4JK0100
R24, R31, R50,
R55, R58, R61,
R66
21 2 R74, R79 220K RESI STOR 1/ 4W 5% RSC1/ 4JK0220
22 2 R96, R100 330K RESI STOR 1/ 4W 5% RSC1/ 4JK0330
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Al arns Card

Item

Quantity Reference Part

Bill of Materials/Lista Conponenti Pag. 2

Descri ption Part Order Code

23 1 R14 TC1K TRIM REG VERT. CERMET RVTCERVK0001
24 1 R40 TC10K TRIM REG VERT. CERMET RVTCERVK0010
25 2 R11,R13 TC22K TRIM REG VERT. CERMET RVTCERVK0022
26 1 R26 TC100K TRIM REG VERT. CERMET RVTCERVK0100
27 1 R56 TM220K TRRM MIUT. REG VERT. RVIMULVK0220
28 8 Cl17,C18, 1nF CERAM C CAPACI TOR CKMLO2BK600P
C19, C21, C26,
27, C59, C60
29 8 Cl1,C12, 10nF CERAM C CAPACI TOR CKMLO3BK600P
C64, C67, C68,
C70, C71, C74
30 14 Ci1, C3, C13, 0. 1uF CERAM C CAPACI TOR CKML0O4BK600P
Cl14, C29, C30,
C32, C34, C36,
C57, C58A, C58,
C63, C65
31 1 C75 0. 47uFT  TANTALI UM CAPACI TOR CET474AMB50
32 3 C66, C69, C72 IuFT TANTALI UM CAPACI TOR CET105AMB50
33 7 C28,C62, 10uUFT TANTALI UM CAPACI TOR CET106AMB50
C73, C76, C77,
C78, C79
34 1 C35 100uF ELECTROLYTI C CAPACI TOR CEA107BMB50
35 1 Cs61 220uF ELECTROLYTI C CAPACI TOR CEA227BMB50
36 1 33 470uF ELECTROLYTI C CAPACI TOR CEA477BMB50
37 1 C31 1000uF ELECTROLYTI C CAPACI TOR CEA108SCMB50
38 1 M ST 250UA STRUVENTO 250UA SVMABVA2RQ251
39 1 CN3 2 PIN STRRP STRRP MP 2.54 2 PIN CNTSTRI PMCS
40 1 JP1 3 PIN STRIP STRIP MP 2.54 3 PIN CNTSTRI PMCS
41 1 M 14P STRIPSTRIP M P 2.54 14 PIN CNTSTRI PMCS
42 1 Cwv 2P F STRI P STRIRP F P 2.54 2 PIN CNTSTRI PFCS
43 1 CNM2 20P CN.CS. CON. STRIP 20P M CS P. CNTSRMCS20PO
44 12 43, 45, FEM FI LTRO EM MJURATA FEAY55223500
46, C47, C48,
49, G50, C51,
C52, C53, C55,
C56
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Alarnms Card Bill of Materials/Lista Conponenti Pag. 3
Item Quantity Reference Part Descri ption Part Order Code
45 1 RL2 RLY 1V 12V RELAY 1 VIA 12V RLD112
46 1 RLI RELAY S/ RRELAY SET / RESET 12V  RLDMZP- R2
47 1 Sw P1Vv 2P PULSANTE 1 VIA 2 PGS PLS1V11MD3CS
48 1 sw SwWevepP CoM 2 VIE 6 POS FEME  COVR2VBGPCS
49 2 D39, D40 1N4148 SI LI CON DI ODE DI S1IN4148
50 22 D1, D2, D4, 1N914 SI LI CON DI ODE DI S1IN914
D14, D16, D17,
D18, D19, D20,
D21, D22, D25,
D26, D27, D28,
D29, D30, D31,
D32, D33, D34,
D35
51 1 D23 IN4001 SI LI CON DI ODE 50V DI S1IN4001
52 1 D38 IN4003 SI LI CON DI ODE 200V DI SINA003
53 1 D11 W04 DI ODE BRI DGE 1. 5A PNRW.04
54 5 D5, D6, D7, LED-R5 RED LED DI ODE LEDROO5
D8, D12
55 1 D13 LED- G5 GREEN LED DI ODE LEDVEO5
56 1 D15 Z3V9 ZENER DI CDE 3. 9V 0. 4W DI Z3V90W
57 1 D9 Z5V6 ZENER DI OCDE 5. 6V 0. 4W DI Z5V60W
58 1w 7815 PCS. STABI LI ZER 1A Cl L7815P
59 1 U3 7915 NEG STABILIZER 1A ClL7915P
60 2 @, QL1 BC237 NPN TRANSI STOR TRNBC237
61 3 QL, @, QLo BC557 PNP TRANSI STOR TRNBC557
62 2 UL, w2 TLO84 QUAD COP. AMP. CILTLO84
63 1 U5 NE555 TI VER Cl L555
64 2 Us, U7 4040 CMCS DI VI DER Cl 4040
65 1 U8 LMB900 NORTON QUAD AMP. Cl LLMB900
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Tel enetry Card Md. 2 Bill of Materials/Lista Conponenti Pag. 1
Item Quantity Reference Part Descri ption Part Order Code
1 10 Ri15, R16, 1K RESI STOR 1/ 4W 5% RSC1/ 4JK0001
R17, R18,
R19, R20,
R22, R23,
R24, R25
2 1 R21 2K2 RESI STOR 1/ 4W 5% RSC1/ 4JK02, 2
3 10 , R2, R3, 100K 1% RESISTOR 1/4W 1% RSML/ 4FHO100
4, R5, R6,
7, R8, R9,
0
4 4 R11, R12 150K 1% RESI STOR 1/4W 5% RSML/ 4JK0150
R13, R14
5 18 Ci1, C2, C3, 100nF CERAM C CAPACI TOR CKML04BK600P
4, C5, Cs,
C7, C8, 9,
Clo0, C11,
Cl2, C13,
C14, C15,
Cl6, C17,
C18
6 1w 14P F STRIP STRIP F P 2.54 14 PIN CNTSTRI PFCS
7 1 CN\2 16P CONN. CONN. M 2*8 P 2.54 CNTMCSFC16P
8 2 D3, ™4 IN4148 Sl LI CON DI ODE DI SIN4148
9 2 D2, D3 1IN4007 SI LI CON DI ODE 1000V DI SINA007
10 5U1, U2, U3, LMB58N DOUBLE OP. AMP. Cl LLMB58N
W, Us
R V.R FEettronica S.r.l. (Bo) Pag. 60
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Low Pass Filter Bill of Materials/Lista Conponenti Pag. 1
Item Quantity Reference Part Descri ption Part Order Code
1 2 C1, G5 27pFTFL  COND. BAND. RAME TEFLON CBRT270RVR
2 3 C2,C3, 4 54pFTFL  COND. BAND. RAME TEFLON CBRT540RVR
3 4 L1,12,L3 L4 L230RVR 2 SP DIA 30 BAND. RAME BBR5000230
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Di rectional Coupler Card Bill of Mterials/Lista Conponenti Pag. 1
Item Quantity Reference Part Descri ption Part Order Code
1 1 R7 51 1% RESI STOR 1/4W 1% RSML/ 4FHO051
2 1 R1 150CH CHI P RESI STOR RCC1/ 4JH0150
3 1 R4 220CH CHI P RESI STOR RCC1/ 4JH0220
4 2 R, R5 470 1% RESI STOR 1/4W 1% RSML/ 4FH0470
5 2 R3, R6 100KCH  CHI P RESI STOR RCC1/ 4JK0100
6 1 TR1 MPOK TRI MVER MULTI G RI RVTMULAKO020
7 2Cl,A4 18pF CERAM C CAPACI TOR NPO  CKML80OBJ600C
8 4 C,C3,C5, C6  1InFCH CERAM C CHI P CAPACI TOR CCC102AJ500
9 1 v BNC TELAI O CONN. BNC A TELAI O CNTBNCFPV
10 2 CN1, CN2  BNC TW NAX CONN. BNC PER CAVO TW N CNTBNCTW NAX
11 1 CN3 N CONNECTOR CONN. N A TELAI O CNTNFPFL
12 2 D1, D2 BAT83 HOT CARRI ER DI ODE DHCBAT83
13 1 Cs1 CSDRCPPJIKM  CS DIR COUPLER PJ1KM  CSDRCPPJ1KM
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Swi t chi ng Power Supply Bill of Materials/Lista Conponenti Pag.
Item Quantity Ref erence Part
1 1 CFP 1uF/ 250V
2 10 CF7, C12, C23, C26, C27, 0. 1uF
C39, 46, C49, C52, C57
3 1 c1 0. 1uF
4 3 C2, C14, C19 MKP1nF/ 600
5 1 Cc3 1uF/ 25
6 4 4, C5, C6, C20 EKE1000uF/ 63
7 1 (074 I1KpF
8 1 c8 6n8
9 17 €9, C33, C34, C35, C36, C37, 100pF
40, 41, C42, C43, C44,
47, 48, C53, C54, C55, C56
10 3 C10, C50, C51 0. 33uF
11 1 Ci1 0. 22uF
12 1 C13 4n7UF
13 1 C15 EKE470uF/ 100
14 2 Cle6, C17 EYS4700uF/ 100
15 1 C18 47uF/ 16
16 1 c21 470uF/ 40
17 2 c22, C25 100uF/ 25
18 1 c24 470/ 40
19 1 c28 0. 1uF CER
20 1 c29 470uF
21 1 C30 10KpF
22 2 31, .32 47uUF
23 2 C38, 45 0. 47uF
24 1 c58 1uF/ 35
25 2 R35, C60 N C
26 2 D1, D2 11DQ04
27 1 D3 27V/ 1W
28 3 D4, D5, D30 40EPS08
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Swi t chi ng Power Supply Bill of Materials/Lista Conponenti Pag.
Item Quantity Ref erence Part
29 2 D6, D7 20V/ 1w
30 1 D8 30v/ 1W
31 4 D9, D10, D11, D26 IN4004
32 2 D12, D13 woz
33 3 D14, D15, D16 LED V
34 1 D17 HFA50PA60C
35 1 D18 LMB36- 5V
36 10 D19, D20, D21, D22, D23, IN4148
D24, D25, D27, D28, D29
37 7 F1, F2, F3, F4, F5, F6, F7 BLO2
38 2 181,182 4N26
39 1 JP4 KRA6
40 2 JP5, JP9 STRI P
41 1 JP6 KRA8
42 2 JP8, JP10 KRA4
43 2 L1,L2 84uH
44 2 L3, L4 BFNO720
45 1 L5 BFNO610
46 1 Q BC237
47 3 @ B X8 | RFD120
48 2 @, A | RFP250
49 1 05} | RFD9120
50 1 o7 50RI A20
51 1 RV1 V120ZA6
52 2 R1, R9 5K62
53 1 R2 390R
54 1 R3 2K47
55 2 R4, R5 14R7
56 2 R6, R29 3R3
57 4 R7, R22, R32, R41 237R
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Swi t chi ng Power Supply Bill of Materials/Lista Conponenti Pag.

Item Quantity Ref erence Part
58 2 R8, R85 820R
59 1 R10 4K02
60 3 R11, R74, R84 1K0O
61 1 R12 22K
62 2 R13, R8O 2K0
63 2 R14, R17 100R
64 3 R15, R20, R21 10R/ 4W
65 1 R16 6K81
66 1 R18 909R
67 4 R19, R52, R62, R75 1K
68 1 R23 80R2
69 2 R24, R28 4R99
70 3 R25, R26, R27 2K2
71 2 R30, R42 2K61
72 1 R31 2K55
73 1 R33 87W 2K
74 1 R34 27K4
75 1 R36 2K74
76 1 R37 1K37
77 5 R38, R51, R64, R67, R68 100KO
78 1 R39 150K0
79 1 R40 2K7
80 1 R43 715R
81 1 R44 10K/ 1W
82 1 R45 22K/ 1W
83 8 R46, R47, R48, R49, R57, 10KO

R58, R59, R60

84 4 R50, R53, R61, R65 49K9
85 2 R54, R63 4K7
86 1 R55 300R
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Swi t chi ng Power Supply Bill of Materials/Lista Conponenti Pag.
Item Quantity Ref erence Part

87 1 R56 511R

88 2 R66, R70 549R

89 1 R69 1K21

90 1 R71 87W 5K

91 1 R72 2K21

92 1 R73 87W 10K

93 3 R76, R82, R83 iM

94 1 R77 87W 10K

95 1 R78 47K5

96 1 R79 87W 500R

97 1 R81 2K49

98 1 TP1 TPCLK

99 6 TP2, TP3, TP4, TP5, TP6, TP7 TP
100 1 T1 15v
101 1 u1 HCPL2611
102 1 w2 uc3823
103 3 us, W4, U8 LMB17
104 1 us T427
105 3 ue, U11, U12 LMB58
106 1 u7 LMBI3
107 1 w9 HTP50
108 1 uvio LMB37
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Swi t chi ng Power Supply Bill of Materials/Lista Conponenti Pag.
Item Quantity Ref erence Part
1 1 CFP 1uF/ 250V
2 10 CF7, C23, C26, C27, C35, CM 1uF
C39, 46, C49, C52, C57

3 2 Ci, Cc12 CP. 1uF

4 3 C2, C14, C19 MKP1NF/ 600

5 2 C3, C58 1uF/ 25

6 4 4, C5, C6, C20 EKE1000/ 63

7 1 (074 I1KpF

8 1 c8 CP10nF

9 11 €9, C33, C34, 40, C41, 47, 100pF

48, C53, C54, C55, C56

10 1 Cio0 CM 33UF
11 1 Ci1 CP. 22UF
12 1 C13 4N7
13 1 C15 EKE470/ 100
14 2 Cle6, C17 EYS4700/ 100
15 1 C18 CE47uF/ 16
16 2 21, C29 EKS470uF/ 40
17 2 22, @25 CE100uF/ 25
18 1 24 EKS470/ 40
19 1 c28 CER-. 1uF
20 1 C30 CMLOKpF
21 2 31, 32 CE47uF/ 25
22 2 38, 45 2. 2UF/ 16
23 2 C50, C51 1/16
24 2 R35, C60
25 2 D1, D2 11DQ04
26 1 D3 27V/ 1W
27 3 D4, D5, D30 40EPS08
28 1 D8 30V/ 1w
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Swi t chi ng Power Supply

Item Quantity Ref erence

Bill of Materials/Lista Conponenti Pag.

Part

29 4 D9, D10, D11, D26 1N4004

30 2 D12, D13 Wwo2

31 3 D14, D15, D16 LED V

32 1 D17 HEA50PA60C

33 1 D18 LMB36- 5V

34 6 D19, D20, D23, D27, D28, 1N4148
D29

35 5 F2, F3, F5, F6, F7 BLO2

36 2 151,182 AN26

37 1 JP4 KRA6

38 2 JP5, JP9 STRI P

39 1 JP6 KBS

40 1 JP8 KRA4

41 1 JP10 KB4

42 2 L1, L2 140UH

43 2 L3, L4 BFV0720

44 1 L5 BFV0710

45 1 o)} BC237

46 3 @, & ® | RFD120

47 2 @, | RFP250

48 1 o) | RFD9120

49 1 o7 50RI A20

50 1 RV1 V120ZA6

51 2 RI, R9 5K62

52 1 R2 390R

53 1 R3 2K47

54 2 R4, R5 14R7

55 2 R6, R29 3R3

56 4 R7, R22, R32, R41 237R

57 2 R8, R85 820R
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Swi t chi ng Power Supply Bill of Materials/Lista Conponenti Pag.

Item Quantity Ref erence Part
58 1 R10 4K02
59 4 R11, R74, R75, R84 1KO
60 1 R12 22K1
61 2 R13, R8O 2K0
62 2 R14, R17 100R
63 3 R15, R20, R21 10R/ 4W
64 1 R16 6K81
65 1 R18 909R
66 1 R19 1K
67 1 R23 80R2
68 2 R24, R28 4R99
69 3 R25, R26, R27 2K2
70 3 R30, R40, R42 2K61
71 1 R31 2K55
72 1 R33 87W 2K
73 1 R34 27K4
74 1 R36 2K74
75 1 R37 1K37
76 1 R38 100KO
77 1 R39 150K0
78 1 R43 715R
79 1 R44 10K/ 1W
80 1 R45 22K/ 1W
81 4 R46, R50, R57, R61 20K0
82 4 R47, R49, R58, R60 40K2
83 2 R51, R64 10K
84 2 R54, R63 180R
85 1 R55 301R
86 1 R56 511R
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Swi t chi ng Power Supply Bill of Materials/Lista Conponenti Pag.
Item Quantity Ref erence Part

87 2 R66, R70 549R

88 1 R69 1K21

89 1 R71 87W 5K

90 1 R72 2K21

91 1 R73 87W 10K

92 3 R76, R82, R83 IM

93 1 R77 87W 10K

94 1 R78 47K5

95 1 R79 87W 500R

96 1 R81 2K43

97 7 TP1, TP2, TP3, TP4/M TP4, TP

TP5, TP7

98 1 T1 15v

99 1 u1 HCPL2611
100 1 w2 uc3823
101 3 us, W4, U8 LMB17
102 1 us T427
103 3 ue, Uz, Ul1 LMB58
104 1 w9 HTP50
105 1 uvio LMB37
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Soft-Start Card Bill of Materials/Lista Conponenti Pag. 1
Item Quantity Reference Part Descri ption Part Order Code
1 2 R3, 4 10/20W  RESI STOR 20W 10% RAFO20KHO010

2 1 R5 120% RESI STOR 5W RSC005JH0120
3 2 RI, R2 10K 1% RESI STOR 1/4W 1% RSML/ 4FK0010
4 1 47uUF ELECTROLYTI C CAPACI TOR CEA476BM5 30
5 1 220uF ELECTROLYTI C CAPACI TOR CEA227BM350
6 2 M, v MORS. CS 4 MORSETTI ERA CS 4 CONT. MORSKB04PPO
7 1 K1 JH2A RELAY MATHSUSH. 2CA1CC RLDIH2AB24
8 1 D2 I1N4001 SI LI CON DI CDE 50V DI SIN4A001
9 1 D1 1N4005 SI LI CON DI ODE 600V DI SINA005
10 1 D3 W.04 DI ODE BRI DGE 1. 5A PNRW.04
11 1 BD681 NPN DARLI NGTON TRNBD681
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Bi as Control Card

Bill of Materials/Lista Conponenti

Pag. 1

Item Quantity Reference Part Descri ption Part Order Code
1 R1, R9 0.01 RESI STOR 1/4W 5% RSC1/ 4JH0, 01
2 R25, R26 22 RESI STOR 1/4W 5% RSC1/ 4JH0022
3 R33 47 RESI STOR 1/4W 5% RSC1/ 4JHO047
4 R8, R16, R27 51 1% RESI STOR 1/4W 1% RSML/ 4FHO051
5 R29 56 RESI STOR 1/ 4W 5% RSC1/ 4JH0056
6 R23 100 RESI STOR 1/ 4W 5% RSC1/ 4JH0100
7 R37 220 RESI STOR 1/4W 5% RSC1/ 4JH0220
8 R5, R13 820 RESI STOR 1/ 4W 5% RSC1/ 4JH0820
9 R19, R28 1K RESI STOR 1/4W 5% RSC1/ 4JK0001

10 R32 2K7 RESI STOR 1/ 4W 5% RSC1/4JK02, 7

11 R3, R6, R11, 4K7 RESI STOR 1/ 4W 5% RSC1/ 4JK04, 7
R14, R22

12 R20 5K11 1% RESISTOR 1/4W 1% RSML/ 4FK5, 11

13 R2, R7, R10, 10K RESI STOR 1/4W 5% RSC1/ 4JK0010
R15, R30

14 R18 12K RESI STOR 1/4W 5% RSC1/ 4JK0012

15 R17 82K RESI STOR 1/ 4W 5% RSC1/ 4JK0082

16 R34, R35 100K RESI STOR 1/ 4W 5% RSC1/ 4JK0100

17 R21 220K RESI STOR 1/4W 5% RSC1/ 4JK0220

18 R24 10M RESI STOR 1/4W 5% RSC1/ 4JMD010

19 R4, R12, R31 MeK TRI MVER MULTI G RI RVTMULAKO005

20 R36 MLOK TRI MVER MULTI G RI RVTMULAKO010

21 Cl, 2, A4, 0 InF CERAM C CAPACI TOR CKMLO2BK600P

22 c8 4n7 CERAM C CAPACI TOR CKV472BK600P

23 C3, C6 10nF CERAM C CAPACI TOR CKML0O3BK600P

24 C7, C9, C13 100nF CERAM C CAPACI TOR CKML04BK600P

25 C10 33uF ELECTROLYTI C CAPACI TOR CEA336BMB50

26 Ci1 47uF ELECTROLYTI C CAPACI TOR CEA476BM630

27 1 Cc12 100uF ELECTROLYTI C CAPACI TOR CEA107BMB50

28 1 J5 3 PIN STRI P STRRP MP 2.54 3 PIN CNTSTRI PMCS
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Bias Control Card Bill of Materials/Lista Conponenti Pag. 2
Item Quantity Reference Part Descri ption Part Order Code
29 J6 25M5F6 M NI MOD., CON. 2. 5MM 6P CNT25MSF6
30 J1,J2,J3,J4  FASTON  CONN. FASTON M C S. CNTFSTMCSGR
31 D3, D4, D5, 1N4148 SI LI CON DI CDE DI SIN4148
D7, D8, D10
32 D12 BAT83 HOT CARRI ER DI ODE DHCBAT83
33 D6, D9 1N4004 Sl LI CON DI GDE 400V DI S1IN4004
34 D11 Z9V1 ZENER DI ODE 9. 1V 0. 4W DI Z9V10WM
35 D1, D2 224V ZENER DI ODE 24V 0. 4W DI Z24VOWM
36 us TL431 VOLT. PRECI SI ON REFER ClILTL431
37 Q, x MPSL51 PNP HI GH VOL. AMP. TR  TRNWPSL51
38 (05} BD139 NPN TRANSI STOR TRNBD139
39 &, B BD140 PNP TRANSI STOR TRNBD140
40 A BD676 PNP DARLI NGTON TRNBD676
41 w LMB58N DOUBLE OP. AMP. Cl LLMB58N
42 ui, Uz, U3 TL0O82 DOUBLE OP. AMP. CILTLO82
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