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SECTION |
GENERAL INFORMATION

THE TE SYSTEMS MODEL 05106 I5 A& RF AMPLIFIER SUBSYSTEM
DESIGMNED TO INTERFACE BETWEEM A& Z-WAY TRAMSCEIVER AND AN
AMTENMAL. THIS FRGDUCT UMIGUELY INTEGRATES A HIGH FOWER RF
GMPFLIFER WITH A VYERY LOW NOISE GoA5S FET RECEIVE FREAMF THERERY
FROVIDING FERFORMANCE UMACHIEVAEBLE HERETOFORE. DURING
TRANSMIT, THE UNIT FUNCTIONS BY LINEARLY AMFLIFYING THE
TRANDCEIVERTS BUTFUT SIGNAL UF 7O THE SFECIFIED FOWER LEVEL.
WHEMN IN THE RECEIVE MODE, IT FERFORME LIKE AN LNA (LOW-MNOISE
AMPLIFIERY EBY AMPLIFYING THE RECEIVED SIGMAL WITH MIMIMUM
NOIBE FIGURE.

A TYFICAL IMSTALLATION IS SHOWMN EBELOW:

ANTENNA
(5092
TRANSCEIVER TE SYSTEMS
> r 500
e ANT & xcva ANT [e—
AMPLIFIER > DUMMY LOAD
GNO_ + GND +
i x
e e — J
PTT (OPTIONAL)
|+
FUSE oc
= o SUPPLY [——= !10VAC A = AMMETER (OPTIONAL)
ND V= VOLTMETER (OPTIONAL)
o L

OPERATIONAL / TEST SET-UP FOR AMPLIFIER

THE MODEL 03106 FEATURES FROMT FAMEL SWITCHES THAT CONTROL ALL
RFOFURNCTIONS. IN NDORMAL TRANSCEIVE OFERATION, THE RF FOWER AMF
MAY BE USED ALOME. THE RECEIVE FREAMF LMA MAY BE USED A&LONE,
OR BOTH MAY BE SWITCHED OM. IN THE LATTER CASE, THE FOWER AMF
FubCTIONS DURING TRANSMIT, AND THE RECEINVE LMNA SWITCHES IN
GURING RECEIVE. THIS MARES THE UNIT FULLY COMFATIEBLE WITH 4
TRAMECEIVER™S OFERATION.

FURTHER DOMTROL CAN BE OBTAINED BY USING THE REMOTE CONTROL
FUNMCTIONS AVAILABLE THROUGH THE REMOTE JACHE ON THE REAR OF THE
UMIT. THE FOLLOWING FUNCTICGNS ARE CONTROLLABLE: SWITCHIMNG

bt aYy, FTT, aMFLIFIER IMAOUT., AMD LED ILLUMINATION.
ALRDITIONALLY, THE SWITCHIMNG DELAY CAM BE EASILY &DJUSTED BY &
FOTENTIOMETER CONMTROL MOUNTED OM THE REAR FANEL.

1=1



THE ERTIRE WRIT IS5 HOUBED IN AN &TTRACTIVELY STYLED FAINTED
EMOLOSURE DESIGHMED TO FIT SECURELY TOGETHER FOR MAXIMUM
STRENGTH AND MIMNIMUM WEIGHT. TWO OF THE FRONT FAMEL SWITCHES
HaVE LED STATUS LIGHTS TOQ FROVIDE VYISBUAL MOMITORING OF THE
UMIT S CONTROL CONMDITION, AND ADDITIOMALLY THREE SEFERATE LED
LT”HT“ aRE USED TO PROVIDE  READOUT OF THE UNIT'S5 OFERATING
UMDITION: RF OMN, GOGVERTEMF, AND EXTERMAL FTT. all CABLE
.[l»‘.fL,..faLf“"-]P‘-lE"( TioN IS5 DOME OGN THE REAR FAMEL ANMD IS VISUALLY
COMCESLED
F‘THEP
ALLOW
a17E

WITH THE HEATSIME FINS FACING UFWARDS THEREERY
HEST T CONVECTIONM COOL. THE UNIT®S AFFROXIMATE
LB X 10050 (H, W, L.

TE SYSTEMS MabMUFACTURES

A CDMFLrTE LINE OF HIGH FOWER LINEAR
T

FFE O AMFLIFIERS WITH OR WITHOU _DLJ—-HDI:E GAGS FET
FrREAMFLIFIERS., THE SFECIFIC HTIUI‘ FOR THIB FaRTICULAR
AMPLIFIER ARE SHOWN EBELOW INMN THE FH_JuLJCF SFECIFICATION SUMMARY
TAELE
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THE RERUIRED SYSTEM IMFEDAMCE IS S0 OHMS UNBALAMCED. A FROFER
ANTENNA LOAD IMFPEDARNCE MUST BE FRESENTED TO THE RF FOWER
AMFLIFIER DURING TRANSMIT. LOAD VSWRS EXCEEDING J:1 ARE NOT
RECOMMENDED ANMD MaY CAUSE TRANSISTOR FAILURE DUE TO FOWER
IMEALANCES WITHIN THE UNIT OR EXCESSIVE DEVICE FOWER
DISSIFATION. TE SYSTEMS RECOMMENDS CHECKING THE ANTENNATS VSWR
BEFDRE AFFLYING FULL FOWER FROM THE AMFLIFIER.

THE RATED DUTY QOF THE AMFLIFIER IS5 S0 USING MNMORMAL
COMMUNICATION TRANSMISSON FERIODS (ICAS) . LONGER DUTY
TRANSMISSONS REGUIRE EITHER FORCED AIR COOLING OF THE HEATSINE
FINS OR FOWER DERATING OR BOTH. CHECK WITH TE SYSTEMS OR ITS
AGENT FOR RECOMMENDED OFERATING CHANGES FOR HIGHER DUTY USAGE.

INSTRUMENT IDENTIFICATIONM

TE SYSTEMS® RF FOWER AMPLIFIERS HAVE THEIR MODEL NUMEBERS
SFECIFIED OM THE RIGHT SIDE OF THE FRONT OFERATING FANEL
EEMEATH THE TE SYSTEMS NAME. ADDITIONALLY, THE FREUERCY RARNGE
CAFARILITY FOR THE UMIT IS IDENTIFIED IM MEGAHERTZ.

ON THE REAR FANEL, THE MODEL NUMEER AND THE SERIAL NUMEER ARE
IMSCRIEBED OM THE METALLIZED LARBEL. THIS ALSO HAS THE FCC
IDENTIFYING MUMEER FOR TYFE ACCEFPTANCE. THE COMFLETE
FAERICATION AND FERFORMANCE HISTORY OF EACH UMIT IS MAINTAINED
AT TE SYSTEMS FOR RECORD FURFOSES. ALL CORRESFOMDENCE
COMCERMNIMG EACH UNIT SHOULD INCLUDE THE COMFLETE MODEL ARND
SERIAL NUMERER.

DFTIAONS

RFE FOWER AMFPLIFIERS WITH NO GAAS FET FREAMF CAMN BE FACTORY
MODIFIED TO INCORFCRATE THE INTERMNAL FREAMF. THIZ REQUIRES A
FRONT FPAMEL CHANGE, INSTALLATION OF THE INTERMAL FREAMF WITH
MOISE FIGURE OFTIMIZATIONM TUMING, AND A COMFLETE FERFORMAMCE
CHECEQUT. ARRANGEMENTS WITH TE SYSTEMS MUST EBE MADE ON THIS
MATTER BEFORE THE MODIFICATIONM CAN RE MADE.

RETUNING THE AMFLIFIER, FREAMF OR BOTH CAM RE FERFORMED EY TE
SYSTEMS AT ANY DATE AFTER PURCHASE. FREARRANMGEMENT WITH TE
SYSTEMS UOR ITS AGENT MUST BE MADE EBEFORE THIS CAM BE
FERFORMED. RETUNING THE UNIT TGO FRERUENCIES COVERED RBY OTHER
MODELS IS5 MNOT FOSSIELE.

OTHER HARDWARE OFTIONS, SUCH AS MOUNTING BRACKETS, ARE
AVARILABLE FROM TE SYSTEMS OR IT5 AGENT. COMTACT THEM FOR
CURRENT OFTION FART NUMBERS, FRICIMG, AND AVAILARILITY.



WARFANTY

TE
SYSTEMS

WARRANTY

This TE Systems product is warranted against defects in materials and work-
manship for a period of one yearfrom the date of shipment, exceptthatinthe case
of certain components listed below, the warranty shall be for the specified

period.
SPECIFIC COMPONENTS WARRANTY PERIOD
RF POWER TRANSISTORS 1 YEAR

LOW NOISE GAAS FET 6 MONTHS

TE Systems will, atits 6ption, repair or replace products which prove to be defec-
tive during the warranty period provided they are returned to TE Systems, or its
Agent, and provided the proper operating specifications and preventive main-
tenance procedures as listed in this manual are followed. Repairs necessitated
by misuse of the product are not covered by this warranty. No other warranties
are expressed or implied, including but not limited to the implied warranties of
merchantability and fitness for a particular purpose. TE Systems is not liable for

consequential damages.
| WARNING §

Power transistor damage and/or other component failure may occur if improper
antenna load impedance is connected to the output port during transmit. See
specifications section for proper antenna load impedance.

IF A DEFECT SHOULD OCCUR DURING THE WARRANTY FERIQOD, DO NOT
ATTEMFT TO REFAIR THE AMFLIFIER. INSTEAD, COMTACT TE SYSTEMS
OR ITS5 AGENT FOR INSTRUCTIONS ON EITHER RETUNING THE UNMIT PFPER
THE MAINTEMANCE SECTIONM QF THIS MAMUAL OR RETURMING IT. UMITS
RETURNED MUST BE FREIGHT FREFAID, FACKAGED CAREFULLY TO
FREVENT SHIFFIMNG DAMAGE, INSURED TO THE FULL YALUE, AMD
COMPLETELY ASSEMEBLEDR . THE WARRANTY WILL BE VYOIDED IF THE
ECQUIFMENT IS5 RETURMED SHOWIMG SIGNS OF ATTEMFTED REFAIRS OR I3
ALTERED IN ANY WAY.



¥X NOTE — THE REGISTRATION CaARD MUST BE SUBMITTED WITHIN 10
DAYS GF FURCHASE TO VALIDATE THE EGQUIFMENT®S WARRANTY -
AVAILABLE ONLY TO THE ORIGIMAL OQWNER.

ITEMS SUFFLIED

THE FOLLOWING ITEMS ARE SUFFLIED WITH THE RF FOWER AMFLIFIER
A5 FARTS REQUIRED TO FPROFERLY OFERATE THE ELECTRONIC

EQUIFMENT:

CUANTITY DESCRIFTION
1 CFERATING MANUAL
1 DC FOWER RECEFTAEBLE, 4 FIN FEMALE
1 REMOTE FLUG, 7 FIN MALE
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SECTION I
INSTALLATION

INITIAL INMSFECTIOM

THE RF AMFLIFIER HAS BEEN CAREFULLY IMSFECTED BOTH
MECHANICALLY AMD ELECTRICALLY BEFORE SHIFMENT, AMD IT SHOULD
BE FREE OF MARS AND SCRATCHES AND IN GOOD ELECTRICAL ORDER
UFOM RECEIFT. THE UMIT SHOULD RE CHECEED TO VERIFY THAT NGO
FHYSICAL DAMAGE HAS OCCURRED IN TRANSIT. IF THERE IS DAMAGE,
FLEASE RETAIN THE SHIFFING CARTOM AND FADDING MATERIAL FOR THE
CARRIER™S INSFECTION, AND IMMEDIATELY NOTIFY TE SYSTEMS OR ITS
AGENT.

~F A&NMD DC COMNECTIONS

THE TE SYSTEMS AMFLIFIER UNIT MAY BE FROFPERLY INSTALLED BY
INSERTING IT BETWEEN A TRANSCEIVER AND THE ANMTENNA. THE REAR
FANEL RF CONMECTOR LABELLED "XCVR" IS COAXIALLY CONNECTED TO

ANTENNA PORT. THE CONNECTOR LABELLED "ANT™
TO THE AMTENNA. GOOD LOW-LOSS, HIGH QUALITY
SHOULD BE USED FOR BOTH OF THESE

THE TRAMNSCEIVER™S
IS THEN CONMECTED
S0 OHM CO&aX CABLE
INTERCONMECT IONS.

THE INSTALLATIOGN CONMECTION IS SHOWN EBELOW:

ANTENNA
(som
m»uxmam/ - TE SYSTEMS 0a
e S <> >
AMPLIFIER DUMMY LOAD
GNO + GNO >
] 0
L <4
PTT (OPTIONAL)
|+
Fuss oc Y
- - SUPPLY - 110VAC A = AMMETER (OPTIONAL)
V = VOLTMETER (OPTIONAL)
GNO

QOPERATIONAL / TEST SET-UP FOR AMPLIFIER
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FOWER IS SUFFLIED TO THE aMFLIFIER VIA THE 4-FPIN DC CONNECTOR
ON THE REAR FAMEL. THE TWO VERTICAL FINS CLOSEST TO THE FUSE
HOLDER ARE FOR THE +13.6 VDC. THE TWO HORIZONTAL FINS CLOSEST
TGO THE REMOTE S0OCKET ARE FOR GROUND. SEE THE REAR FAMEL
DIAGRAM EBELOW:

BACK VIEW - DC VOLTAGE CONNECTION

ﬂ | 8
1 © ©) Q| |© ©
1
| ' A =\@ @ ©ANTE~NA© © c)
4/ %/H o‘; \ @73 ESIJ_G;TQI)NCR.
= ~ o f : > T_JJ\
| 3/ 2; \s 7

BACK VIEW - INTERCOMNECTION IDENTIFICATION

ES S S ES S ESC SRS TEF TSI EELSICOEEP ST ELELOESTREP LTS

£ & 3 : Xk K
XK REAR FANEL INTERCONMECTION TABLE KK
LR @ 3 Xk K
KKK KKK K KK 0K ROKOKKOK IOK KOK HOK KKK OR AOIOKOICKOROK O OR R R O K KKK KX
XX XX
L 1. RF INFUT CONNECTOR (CONNECT TO XCVR) ¥ X
XX X
XX 2. RF QUTRFUT CONNECTOR (COMNECT TO ANTENNA) XX
L | X
Xk Z. DC CONNECTOR oK
kg ¥x
¥ X 4. FUSE XX
L X
XK 5. REMGTE ACCESSORY SOCKET XX
XX XX
¥ X &.  DELAY AJUST COMTROL (CW-55E MODE ONLY) XX
XX XX
XX 7. RUBBER MOUNTIMNG FEET L& §
L X X
*X 8. COVER ATTACHMENT SCREWS LR §
¥ X o XX

AHEKRKKKEKRKKA KRR KRR KKK KKK KKK KKK KKK KKK KKK A K
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WDI IOMAaLLY, THE REMOTE SQCEET MAY RBE WUSED FOR PTT OR
ARLIMG THE AMFLIFIER. FPLEASBE REFER TO THE SECTION O REMOTE

EI =N
T‘T Ol FEATURES FOR INFORHMSTION OM THIS COMMECT ICH.

!

FHOUNT TRH

IS L(HIVNFD wWITH FOUR LT\!F FIOUNT TG FEET O
IVERS AN THL’ FUNCTION TO EEEFR THE URNIT SECURE ON

a4 r:Hfr T4k HPlU“S CAHRLE INTERCOMNMECTIONS SHOWLD
VOHED O THE REAR FPAanNEL AND  RCOUTED BACKWARDES QUT OF

—
S
.
e
Ir

Rl
[0

FORMASL DFERATION OF THE UNMIT WILL HAVE THE BLACK ANODIZED FIWND
WFWESRDS TO ALLOW FMARIMUM COMVECOTION COOLIMG. AN AR SFACE MUST
EBE ALLOWED FOR THE COMVECTION COGLING TO OCCUR. OR ELBE
OVERMESTIMNG wWlii. QUCCUR. THE USER SHOULD EXFERIMENMT TG
DETERMIME HOW MUCH AIR SFACE IS5 MEEDED FOR HIS PARTICULAR
IMSTHELLATION AND GRERSTING TECHMIGUE.

A5 AW DQFTION, & FMOQUNTING BRACKEET (TE SYBTEMS FANM 1035 CTal BE
FITTED TO THE AMPLIFIER UNIT TOQ FERMIT MOUNTIMNG THE AMPLIFIER
FROM EITHER THE TOF QR BOTTOM SIDE. THE BRACKET HOLDS THE
SFPLTFTER FIRMLY ARMD ALLOMS & SLIGHT UFKABRD OF DOWRWARD TILT
TO PROVIDE EASE OF FPANEL COMNTROL. A&TTACHMENT OF THE BRATEET
ORTO THE AMPLIFIER IS DOME TO THE SIDES OF THE AMFLIFIER ROOGY
USIRG EXISTIMG TaRRED HOLES S0 NOQ ADDITIOM&L. HARDWARE
MODIFICATIONS ARE MECEBSARY.

IMOBOME APPLICATIONS, THE USER MAY WANT TO METHAMICALLLY &TTACH
HIS UNMIT T AMOTHER SURFACE. IR THIS CASE, THE CZOVER MayY RE
REFIOVED ANMD HOLES DRILLED OR FUMCHED IN IT &5 KESAFJD TO SLLOW
AOFER ATTACHMENMT . WHEM REMOVING THE COVERSLID, WNOTE THE
FIT a5 THE CTOVER IS ROT COMPFLETELY SYMMETRIGA
THE LID WITH THE MEW ATTACHRE Ml SCHEME. T7
ITH THE AaMFLIFIER BODY USING THE EIGHT BLACHK

-

P Pt i
=L

ML TG

SIMCE THE WWNIT IS SBUPRFLIED WITH & TIGHT FITTING COVER 7O
MIMIMIZE RFE RADIATION AND REDUCE FOREILIGN RPARTICLE
COMTHMIMNASTION, AMY MODIFICATIONS 7O THE COVER SHOULD  BE
COMSISTENT WITH THE ORIGINAL DESIGN INTENT,




THE MODEL 03106 RF AMFLIFIER HAS THE FOLLOWIMNG MAXIMUM FEAE
CURRENT REQUIREMEMNT:

MODEL OS10G6 23 AMFS NOMIMAL

TE BYSTEMES RECOGHMMENDS & 1304 WOLT DC SURPFLY HAVING AT LEAST A
Z0% HIGHER COMTINMNUOUS CURRENT RATIMG THAN THAT RERBUIRED BY THE
AEMRPLIFIER. IF OTHER EQUIFMENT IS TO BE QFERATED ALSCO ON THE DC
SUF'F‘L"r’, THEM THE CUMULATIVE AMFERAGGE REGUIREMENTS SHOULD EE
USED FOR THE COMFUTATIOM.

IF EXCESSIVELY LOMG TRANSMISSIONS ARE ANTICIFATED, THEMN A
HIGHER CURRENT RATED SUFFLY MaAY BE DESIRABLE. IF THE FOMER
SUFFLY ENMCLOSURE TEMPERATURE REALCHES S0 DEGREES CENTIGRADE OR
HIGHER DURING OFERASTION, FAN COOLIMG MAY EBE NECESSARY TO
COMVEDTION COOL THE UMIT DOWN TO ITS SAFE OFERATING AREA.
CHECK WITH THE SUFFLY MANUFACTURER TO VERIFY ITS CAFARILITIES.

ENVIRONMENTSL F\ELUIF\EMEP-}T\.J

TE SYSTEMS RF AMFLIFIERS ARE DESIGNED TO OFERATE OVER THE
;EPIFEFHTLtF: FanGE OF O TO +&0 DEGREES CENTIGRADE. THE RF
AMFLTFIER UNMIT WILL MEET THE FPERFORMANMCE SFECIFICATIONS WHEMN
OFERATING WITHIN THE TEMFERATURE RANGE OF 10 TO 40 DEGREES
ENTIGRADE. ARBOGVE AND BELGOW THIS RANGE AND WITHIMN THE
‘—"‘FE S TURE FERFORMANCE LIMITS, THE UNIT WILL OFERATE
SATISFACTORLY EUT THE FARAMETERS OF FERFORMANCE MAY OR M&Y NOT
BE WITHIN THE SFECIFICATION.

THE UMIT WILL FROBABELY OFERATE SATISFACTORILY WELL EBEELOW 10
DEGREES h]—’-lll"'F'HDEa BUT DAMAGE TO THE AMFLIFIER MAY OCCUR WITH
OFERATION ABDOVE +63 DEGREELS CENTIGRADE. THE DaMaGE OCCURE DUE
T THE OVERHEATING OF THE ACTIVE JUMCTION AREA AMD EMITTER
FINGER RESISTORS WITHIN THE TRAMSISTOR. THE RESULT MAY EBE
FOWER AND GAIN LOSS THAT IS5 IRRETRIEVABLE.

& THERMOGSTAT IS5 INMCORFORATED WITHIM THE UNIT TO TEMFORARILY
DIS.’%E{L'— HE AMFLIFY ING MODE OMCE THE HEATSIMNK TEMFERAT UF-‘E
EXCEEDS +55 DEGREES. THE SWITCH HAS SOME HYSTERISIS 50 THAT
OFERSTION IS5 NOT RESTORED UNTIL THE TEMFERATURE DROFS DOWN 1S
DEGREES.

WHILE THE UNIT HAS & TIGHT FITTIMG COVER THAT ALLOWS MINIMUM
OREIGMN MATERIAL CDL' ECTION WITHIN THE UNIT, IT IS5 MNOT A&
WEATHER TIGHT SEAL. MOUNTING OF THE AMFLIFIER AT OR NEAR THE
ANMTENNA WITHOWT ENVIRCOMMENTAL FROQTECTIOM MAY SEVERELY DEGRADE
THE MECHARNICAL INTEGRITY OF THE UMIT. IF SUCH OPERATION IS .
DESIRARLE, THE UMIT MUST BE FROTECTED FULLY FROM MOISTURE
COULLECTION, SaLT SFRAY, OFR OTHER DETRIMENTAL EMVIRONMEMNTAL

244



SECTION 11I
OPERATING INSTRUCTIONS

INTRODUCTION

THE MODEL 05106 I5 A& RF FOWER AMPLIFIER AMD RECEIVE FREAMF
COMBINMATION HOUSED TOGETHER IMN OGNE UMIT. UFON TRANSMIT THE
UMIT FURNCTIONS TO AMPLIFY THE TRANSMITTED SIGMAL UF TG THE
SFECIFIED RPOWER LEVEL. SWITCHIMNG THE TRAMBCEIVER BACK TO THE
RECEIVE ™MODE CAUSES THE AMFLIFIER TO SIMULTARNECQUSLY SHITCH
MTO EITHER THE STRAIGHT THROUGH OR LM& FREAMF MODE. THE UMIT
CAaM FUNCTIOM IN VMARIOQUS COMEBINATIONS OF THE ABOVE DEFENDING
UFDON THE USER SELECTED S5WITCH SETTINGS. DOFERATION STATUS
LIGHTS MOUNTED OW THE FROMT CONTROL FANMEL INDICATE THE
OFERATING CONDITION DF THE UNIT DURIMNG OFERATION. A COMFLETE
FROCEDURE FOR OFERATION OF THE UNMIT IN ITS VARIOUS MODES IS
DETAHILED IN THE FOLLOWING FARAGRAFHS.

THE MODEL 0S106 RF AMPLIFIER IS5 DESIGNED TO AMPLIFY THE
TRANSMITTED INPUT RF SIGNAL UP TO THE SPECIFIED QUTFUT LEVEL
AMD FERFORM LOW MOISE ZSIGMAL AMFLIFICATION ON RECEIVE. THE
FESULT IS A MUCH STRONGER S5IGMAL OM TRANMSMIT WITH A& SUFPERIOR
LIBTEMING SY5TEM ON RECEIVE.

THE EBASIC COFPERATION OF THE UNIT I5 DESCRIEBED IN THE SECTIONS
BELOW. BEFGRE BECOMING FAMILIAR WITH THE FEATURES OF THISB
UNIT, THE aMPLIFIER UNIT SHOULD BE COMMNECTED FROFERLY A5 SHOWN
BELOW ANMD DESCRIBED FULLY IM THE RF AND DC COMMECTIONS SECTION
OF THIS MAMUAL. '

ANTENNA

rm———————— 1 o m—————— 1 (5011
! 1 ! I
! !
TRANSCEIVER w | INPUT i TE SYSTEMS | ouTRuT 508
e >4 ANTME———3)  WATTMETER M———xCcvR ANTME————3%  WATTMETER > >t
: (OPTIONAL) | AMPLIFIER 1 (OPTIONAL) | OUMMY LOAD
! ]
1 |
GND_+ L1 aND + o H
T K
| |
PTT (OPTIONAL)
'+
ruse DC ——
= T SuPPLY e 'TOVAC
GND

OPERATIONAL / TEST SET-UP FOR AMPLIFIER
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MOTE — IN THE DOFERATIONAL/TEST SET-UF ELOCK DIAGRAM, THE US
OF INFUT &ND/0R OUTFUT WATTMETERS IS OFTIONAL, BUT THEY MAY RE
USEFUL IM DETERMIMING THE FROFER OFERATIOM OF THE AMF. FOR
EXAMFLE, THE AMFLIFIER™S INFUT TUMING MAY BE OFTIMIZED FOR THE
FROFER MATCH TO THE DRIVING EXCITER. THIS IS5 ACCOMFLISHED EBY
TUNING THE AMFLIFIER®S IMFPUT TUNIMNG TRIMMER (LOCATED INSIDE
THE UNIT) FOR MINIMUM REFLECTED FOWER A5 MEASURED OGN THE INFUT
FOWER METER. IN THE FORWARD FOSITION, THE FOWER METER MEASURES
THE IMFUT FOWER AFFLIED TO THE AMFLIFIER. THIS MEASUREMENT
ZHOULD BE DROME AT THE AMFLIFIER™S IMFUT FORT. REFER TO SECTION
VOFOR DETAILS OM FPERFORMING THIS FROCEDURE.

#T THE QUTRUT DF THE AMPLIFIER, THE IMFEDANCE MATCH TO THE
SMTEMMS MaY BE OPTIMIZED BY TUNING THE AMFLIFIER"S OJTRFUT
THRIMMER (LOCATED INSIDE THE UNIT) FOR MAXIMUM OUTFUT FOWER
MEASURED ON THE QUTFUT FOWER METER. REFER TO SECTION V FOR
DETAILS OM FERFORMINMG THIS FROCEDURE.

I
6]

THE VEWR OF THE ANTENNA MAY BE CHECKED BY MEABURING THE
REFLECTED FOWER. THE RESULTANT YSWR CAM BE CALCULATED FROM THE
FORMULA: '

1+ BERT( R/F D
T U —
1 — SORT( RAF )

WHERE R = REFLECTED FOWER IN WATTS, ANMD F = FORWARD FOWER IN
WATTS. IM CABES WHERE THERE ARE LARGE RELECTED FOWERS, THE
ACTUAL FOWER (P DELIVERED TO THE ANTENMNA IS:

F=F-R WATTS

FREMEMBER THAT THE ACCURACY OF THE INFUT ANMD OUTFUT FOWERS
DEFERNDS OM THE MEASURING EQUIFMENT USEDRD. FOWER METERS SUCH &S
THE EIRD 43 ARE ACCURATE TO +— 3% AT FULL SCALE OMLY AND WITH
QUTFUT FOWERS OF 170 WATTS, THE MEASUREMENT ERROR CAN BE +- 10
WETTS OR MORE WHEM USING A& 250 WATT S5LUG. .

=) RFE FOWER AMF TURN-ON

I

WITH THE UNIT COMMECTED AS SHOWN IM THE QFERATIOMAL/TEST SETUF
DlaGRaM ON FAGE Z-1, MEXT REFER TO THE FRONT VIEW DIAGRAM
RELOW. WITH ALL CONMTROL SWITCHES IN THE OFF FOSITION, THE
AMPLUIFIER WILL NOT BE FUNCTIONED ON AMD, THEREFORE. IT WILL
ACT AE A STRAIGHT THROUGH INTERCOMNECTION FROVIDIKG MO SIGNAL
AMFLIFICATION.



TURMING QM THE AMPLIFIER SWITCH HAS NO EFFECT UFCN RECEIVE,
BUT WILL SWITCH-IN THE FOWER AMFLIFIER DURING TRAMSMIT. THE
GREEN STATUS LIGHT SHOULD ILLUMINATE TGO WERIFY THE "IN" READY
CONDITION OF THE AMFLIFIER. FLEASE REFER TO THE SFECIFICATIOMS
FOR THE FARTICULAR ™MODEL TO DETERMINE THE LEVELS OF RF INFUT
AMD CUTFUT FOWER. ALSO MAKE SURE A FROFER ANTENNA LOAD IS
COMMNECTED.

THE AMRPLIFIER SWITCHES "IN" WHEMN IT SEES A RF TRA&NSMITTED
SIGMAL AFFLIED FROM THE TRANSCEIVER. THIS TECHNIGUE IS5 KMNOWN
A5 RF SEMSING, WHEREIN, THE TRAMSMITTED SIGMAL ACTIVATES THE
AMFLIFIER"S RELAY SWITCHIMG CIRCUITS. ALTERMATIVELY, THE FTT
FEMOTE CONMNECTION MAY BE USEDR TO "HARD EEY" THE AMFLIFIER. IN
THIZ CA&SE THE AMFLIFIER IS5 SWITCHED IN ANYTIME THE TRANSCEIVER
GOES INTO TRAMSMIT. SCME USERS MAY FIMND THIS ADVANTAGEOUS TO
ELIMINATE RF SWITCHIMNG DURIMNG MO RF FERIODS SUCH AS FAUSES IN
S5F TRANSMISSION. THE ACTUAL RF SWITCHING TIME IS MINIMIZED
70O WITH PTT CONTRGOL (THE MODE SWITCH SHOULD EBRE INM THE FM MODE
FOR MINIMUM TIME DELAY).

FRONT VIEW
ﬂ ]
) © ® ©
AMPLIFIER PREAMP — _———MODE
\r IN (_ IN ™
SYSTEMS
\O M RF —/—4
1 Emp RF POWER AMP.
t» MODEL 05106
| REMOTE 50-54 MHZ
L‘O'U‘l'_‘ CW-558 ©\ ,]
& va ) B W— — —/
// \\ \\ \\\\\\\\5
8 7 6
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AKX FRONT FANEL DESCRIFTION TABLE Xxx
b 2 4 XX
EE RS ES S IC ST LRSS RSSO RSSO ES LRSS
g X
L 1. FRF FOWER aAMF IN/OUT SWITCH L |
oK x X
X¥ 2. RF FOWER AMF IN/OUT STATUS LIGHT (GREEN) L |
kS X X
XX Z. RF LIGHT(RED) - ILLUMINATES WHEN THE UMIT L
XX GOES INTO THE RF FOWER AMFLIFYING XX
XX COMNDITION LS |
XX b g ¢
E g 4. TEMP LIGHT(RED) — ILLUMINMNATES WHEN THE LS
XX UMIT"S HEATSINE TEMFERATURE RISES * X
x XK AROVE +4&5 DEG CENTIGRADE XX
L XX
Xk 5. REMOTE LIGHT(RED) - ILLUMINATES WHEN THE XX
X REMOTE FTT INFUT HAS BEEN KEYED X X
L 4 XX
L 6. MODE SWITCH — CONTROLS RELAY SWITCH DELAY XX
XK XX
XX 7. FREAMF IN/OUT STATUS LIGHT (GREEN) XX
XX XX
XX 8. FREAMF IN/OQUT SWITCH , ¥
b 4 Xk

ACHOKKCIOK KRR KOO KCKOK KKK KOOK KKOOK 30K K KOK K OKOK KK KO CKOK OK KKK R R Kok X

E) RECEIVE FREAMFP TURN-0ON

WITH THE UNIT CONMNECTED AS SHOWN IN THE OFERATIONAL/TEST SETUF
DIAGRAM SHOWM ON FAGE 3-1, NEXT REFER TO THE FRONT VIEW
DIAGRAM. WITH ALL CONTROL SWITCHES IN THE OFF POSITION, THE
GMPLIFIER WILL NOT BE FUNCTIOMED ON AND, THEREFGQRE, IT WILL
ACT AS A STRAIGHT THROUGH IMNTERCONMECTION FROVIDING MO SIGHNAL
AMPLIFICATION.

TURNING ON THE FREAMP SWITCH CAUSES THE INTERNAL LOW-MOISE
AMFLIFIER (LMA) TO BRE SWITCHED IN DURING RECEIVE AND TO ERE
FEYED OUT DURIMNG TRANSMIT. THIS SWITCH MAY BE USED TOGETHER OR
SEFARATELY FROM THE AMFLIFIER IN/OUT SWITCH. WHEN SWITCHED
"IMN" THE GREEM STATUS LIGHT SHOULD ILLUMINATE AND THE FREAMF
SHOULD FUNCTION FER THE SFECIFICATIONS. UFOM TR&NSMIT, THE RF
SENSING CIRCUIT SWITCHES OUT THE FREAMF TO FREVENT DAMAGE TO
THE LNA SYSTEM, AND UFON RECEIVE THE FREAMF IS5 SWITCHED RACK
IN.



C) ™MDODE CONTROL

WITH THE MODE SWITCH UFWARDS IM THE "FM" POSITION, THE T/R
SWITCHING DELAY TIME IS5 &T A MINIMUM. THIS ALLOWS FM OFERATIOCN
WITH FAST TWO-WAY TRANSMISSONS AND NO NOTICAELE AMFLIFIER
SWITCHING TIME.

WHEM THE MODE SWITCH IS IN THE "CW-SSE" FOSITION, A TIME DELAY
I5 INCORFORATED IN THE T/R SWITCHING, AND THE DELAY TIME IS
ADJUSTABLE FROM THE FOTEMNTIOMETER LOCATED OM THE REAR FANEL.
THIS DELAY FUNCTIONS TO HOLD THE AMFLIFIER IN THE AMFLIFY
(TRANSMITY MODRE DURING FAUSES IN VOICE TRANGMISSON OR BREAKS
BETWEEN CODE SENDIMG. DELAY FERIODS OF UF TO Z-4 SECONMDS ARE
AVAILABLE. NOTE THAT THE AMFLIFIER IS ALWAYS OFERATING IN THE
LIMNEAR MODE REGARDLESS OF THE MODE SWITCH SETTING.

REMOTE CONTROL FEATURES

REAR PANEL
OUTSIDE VIEW

PiIN #

REMOTE ACCESSORY SOCKET
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XK K REMOTE ACCESSORY SOCEET RPINOUT Xk X
E Xk Kk
SO AR KKK K KRR KO R KKK KK KK KK KK O K K R KKK KK KKk K K
ok X ¥
E 1. FM/S5R EXTERMAL CONTROL XX
Xk WITH FRONT FANEL IN CW-5SE FOSITION b 4
K GROUND FOR FM, UOFEN FOR CW-S5H KK
£ ¥ b 4
x* K 2. DIRECT EEYING (FTT? E
KX GROUND FOR F& AMRLIFY MODE X
XX b ¢
X% . MO COMMECTION X%
X X XX
XX 4., NO COMNECTION XK
X X XX
¥ X S. REMOTE CONTROL OFPERATION Xk
X WHEN UNGROUNDED, FA CAMMOT BE ACTIVATED. XX
XX (CUT IMTERNAL GROUND TGO EMABLE THIS) Xk
X % X X
XX a. GROUND XK
* K XX
XK 7. LED READOUT CONTROL XK
XX WHEN UNGROUMDED, FRONT LED LIGHTS ARE X X
XX INODFERATIVE, EXCERPT FOR "RF"™ LED. Xk
b &4 {CUT INTERNAL GROUND TOQ ENABLE THIS) X X
X S

KRR KOOI KK KKK KO KKK K KKK KOK SOK K OKKOK K KKK KOR KOROCK K Ok KKk

GENERAL COMMENT ON FTT OFPERATIOM:

FOR HARD KEYING THE AMF, FUT FROMT FPANEL MODE SWITCH IN
"FMY MODE. THEN COMNECT FIN 2 OF THE REMOTE FLUG TO YOUR
XCVR™S FTT OUTFUT AND FPIN & TO GROUND. THE XCVR®'S FTT SHOULD
GROUMD ONWN XMIT AND REMAIN NEAR +12V ON RECEIVE. EEYINMG THE
XCVR™"S MIC WILL KEY THE FOWER AMFLIFIER INTO THE "RF ON"
CONDITION AND RETURN THE AMFLIFIER TO "RF OFF" IMMEDIATELY
UFON UNEEYING.
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SYSTEMS

REMOTE CONTROL OPERATTIQON

A1l amplifiers now have new, improved remote control
capabilities as follows: '
— Remote control the RF power amplifier
— Remote control of the GaAs FET preampldfier
— Improved GaAs FET preamp burnout protection

General Uperation TE Systems amplifiers are factory wired for
internal KRF sensing operation with a capability for hard-keying.
The hard-keying overrides the RF sensing and is done by wiring
the remote socket’s pin 2 to the transceiver’s PTT.

Remote Uperation Remote operation of the amplifier is done by
cutting the internal shorting wire between pin 5 and pin 6 of the
remote accessory socket. Remotely connecting these pins allows

the amplifier to operate, and conversley, left unconnected the
amplifier is disabled.
** The unit has the following remote functions available:
RE_Sensing
RF Amp Connect pin 5 and pin &
Amplifier switch "On”

Preamp Connect pin 3 and pin &6
Connect pin 3 and pin 4 {(note pin 3 is +12 Vdco)
Amplifier switch "Off"; Preamp switch "Off"

RF Amp and Preamp
Connect pin 3 and pin &
Connect pin 3 and pin 4 (note pin 3 is +12 VYdc)
Amplifier switch "On"; Preamp switch "Off"

RF Amp and Preamp disabled
Disconnect pin 5 and pin &

Hard—-keving
RF Amp Connect pin 5 and pin &6
Connect pin 2 to transceiver FTT (gnd on xmit)
Amplifier switch "On"

Preamp Connect pin 5 and pin & :
Connect pin 3 and pin 4 (note pin 3 is +12 Vdc)
Connect pin 2 to transceiver PTT (gnd on xmit)
Amplifier switch "Off"; Preamp switch "Off"

RF Amp and Preamp %
Connect pin 5 and pin &6
Connect pin 3 and pin 4 (note pin 3 is +12 Vdc)
Connect pin 2 to transceiver PTT (gnd on x»xmit)
Amplifier switch "On"; Preamp switch "OFf+"

RF Amp and Preamp disabled )
Disconnect pin 5 and pin 6; disable PTT from pin 2
' FOO36



TEMFERATURE CONMSIDERATIONG:

NORMAL OFERATION OF THE AMFLIFIER USIMG INTERMITTENT DUTY
(ICAS RATINGS) WILL ALLOW THE DISS5IFATED FOWER TO ADEGUATELY
CONVECTION COOL TO THE AIR WIA THE HEATSIMNE FINS. THE FINS
MUST BE MOUNTED FACING UFWARDS TO FERMIT THE COOLING, AND
ADECUATE AIR SFACE MUST BE ALLOWED (SEE INSTALLATION -
MOUMTING) . IT IS5 IMFORTANT THAT THE AMFLIFIER®S HEATSINE
TEMFERATURE REMAIN WITHIN ACCEFTARLE LEVELS IN DRDER TO ALLOW
FROFPER SMPLIFIER OFERATION AND TO FREVENT DAMAGE TO IMTERNAL
COMFONENTS. THE ACCEFTARLE DUTY LEVELS ARE 0% OR LESS WITH
TRANSMISS0ON DURATIONS LESS THAN 1 MINUTE AND HEATSINE
TEMFERATURES LESS THAN +60 DEGREES CENTIGRADE.

IF THE HEATSINE TEMFPERATURE DOES RISE ABOVE +65 DEGREES
CENTIGRADE DURING OFERATION, A TEMFERATURE THERMOSTAT SWITCH
WITHIN THE UNIT SWITCHES OFF THE FOWER AMFLIFYING MODE. UFON
SWITCHING, THE UNMIT MUST COOL DOWN 13 DEGREES EBEFORE THE
SWITCH RESETS TO ALLOW THE AMFLIFIER TO AGAIN OFERATE. THIG
FARILSAFE FEATURE FREVENTS ACCIDENTAL KEEYING OR EXTENDRED
OFERATION FROM CAUSING AMPLIFIER DAMAGE.

IF LOME TRAMEGMIQSONS ARE RFAOUTRFD, THE UNIT"S HEATSINK MUST RE
COQLED BY EITHER FORCED AIR OR CONDUCTIVELY CODOLED TD A& COOL
BODY. FORCED AIR IS THE EBEST MEANS AND CAN BE FPERFORMED WITH A
S5MALL BOXER TYFE FAN. TE SYSTEMS SUGGESTS ACTIVATING THE FAN
FROM THE REMODTE ACCESS0ORY SOCKET AMD INCORFORATING A TIME
DELAY TO ALLOW THE FAN TO RUN SLIGHTLY OVER THE TOTAL
TRANSHISSON TIME. COMTACT TE SYSTEMS OR ITS AGENT FOR

AFFLICATION ASSISTANCE ON THIS.



SECTION 1V
THEORY OF OPERATION

RF FOWER AMFLIFICATION:

WHEN & TRANSMITTED SIGMAL FROM A& TRANSCEIVER IS AFFLIED TG THE
"EOVRT FORT AMD THE UNIT IS SWITCHED ON, A SMALL A&MOUNT OF
SIGNAL IS5 COUFLED OFF, DRETECTED, AND ACTIVATES THE T/K
SWITCHIMG COMTROL CIRCUITRY. THE T/R RELAYS THEN CLOSE AMD THE
INCOMING SIGHAL TRAVELS TO THE RF FOWER AMFLIFIER STAGES. UFON
TERMINGTION OF THE TRANSMITTER™S SIGMAL, THE T/R SWITCHIMNG
CIRCUITRY SENSES THE LO55 OF RF AND THE RELAYS RETURMN TO THEIR
MORMALLY CLOSED FOSITION AND RF AMPLIFICATIOM IS TERMIMATED.

THE FF FOWER AMFLIFICATION SCHEME IS ACCOMFLISHED IN ONE STAGE
CONSISTIMNG OF TWD FARALLEL COMMECTED DEVICES. THE INCOMING
SiGruAsL 15 DIVIDED AND DRIVES EACH DEVICE EQUALLY IN FOWER AMND
IN FHASE. AFTER AMFLIFICATION, THE TWO OQUTRUT STAGE FOWERS ARE
ADDED IN FHASE AND THE RESULTANT SIGNAL FASSES THROUGH THE T/R
RELAY, THE OUTFUT FILTER, ANMD TO THE "ANTENNA" CONNECTOR.

EACH AaMFLIFIER STAGE IS RUN IN A CLASS AB BIASED CONFIGURATION
THAT ALLOWS GREATLY IMPROVED LINEARITY AND SMOOTH FOWER
TRANSFER FERFORMAMZE. THE BIAS ARRANGEMENT IS5 HARD BIASBED TO
MAKE BIADS CHAMGES LESS SENSITIVE TO RF LEVELS ANMD SILICON
DIOPES ARE WUSED TO FPROVIDE THERMAL RIAS TRACEING IN THE RF
FOWER TRAMSISTORS.

=3 EM5 HAS DESIGNED EACH STAGE TO HAVE A LOW @

FER AMNCE. THIS ALLOWS WIDER RF RESFONSE WHILE EEEFING RF
LD 35ES AT Q MINIMUM. THE RESULT IS A& RF FOWER ASMFLIFIER WITH
FERFORMAMNCE GCOVER A LARGE SEGMEMNT OF THE BAND WITHOUT RETUNIMG.
EFFICIENCY IS5 HEFT HIGH BY STATE-OF-THE-ART DESIGMN AND QUALITY
COMFONENTS THAT MINIMIZE HEAT DISSIFATION AND REDUCE CURRENT
COMNSUMPTION.

o

YSTE
ORM

i
ﬂU)

Al-l D CONTROL CIRCUITS ARE aRPROGFRIATELY BYFASBED T0
ELLIMIMNATE FOSSIBLE RF SPURIOUS FRODUCTS. LOW FRERUENLCY
FEEDEACE CIRCUITS ARE INSTALLED WHERE NEEDRED TO FREVENT LOW
FREQUENCY SFURIDUS FRODUCTS ATTRIBUTAEBLE TO COMMON EMITTER
VHFE ZUHF FOWER TRAMSISTORS.

FINaLLY, THE AMPLIFIED SIGNAL IS5 AFFLIED TG THE AMFLIFIERTS
LOWw FASS5 FILTER ANMD ON TO THE ANMTENMMNA FORT COMMECTOR. EACH

MODEL INCORFORA&TES & LOW FASS FILTER DESIGNED SFRECIFICALLY FOR

THE FREGUENCY RANGE WHICH ALLOWS MAXIMIZATIOM OF THE STOFERAND
ATTENUATION FOR THE HARMOMICS AMD MINIMIZATION OF THE LOSS
INBAND.

4-1



RECEIVE LMA:

WHEN THE FRONT FANEL FREAMF SWITCH IS ACTIVATED TO THE "ON"
FOSITION, THE INCOMING SIGNAL IS FED INTO THE RECEIVE FREAMF.
THE SIGNAL IS AFFLIED TO THE LOW MOISE GAAS FET DEVICE BY
IMFEDANMCE MATCHING THE SIGNAL TO THE GATE OF THE DEVICE. IM
THIS CASE, IMFEDANCE MATCHING IS ACTUALLY NDISE FIGURE
MATCHING SUCH THAT & MINIMUM NOISE FIGURE FERFORMAMNCE IS
ACHIEVED. THE AMPLIFIED SIGNAL IS THEN FRERUENCY MATCHED INTO
A& BANDFASS FILTER AND THEN TO THE SO OHM OUTFUT (ANTENMA
FORT? .

SELECTIVITY IS ACHIEVED RY THE FREGUENCY SELECTIVE INFUT MATCH
AND THE SINGLE FOLE FILTER AT THE DEVICE®S DUTFUT. THE USE OF
THE ADDITIONAL OUTRUT SELECTIVITY FURTHER EMNHANCES OUT-OF~BAND
SIGNAL REJECTIOM WITH OMLY MINMIMAL IM-BAND SIGNAL ATTEMUATION.
THE GAIN VARIATIOM IS TYFPICALLY 1 - 2 DR WITHIM 10% OF THE
CENTER EBAND. THIS IS SUFFICIENT ENOUGH TO MOT CAUSE RECEIVIMG
VMARIATIONS WITHIN THE RANMD.

FROFRIETARY CIRCUITRY IS5 EMFLOYED TO INHIEBIT THE TRANSMIT
SIGHNAL FROM DAMAGING THE SENMSITIVE LOW-MOISE GAAS FET DEVICE.
THEREFORE., THE AFFLICATION OF HIGH FDOWER TRAMSMIT SIGMALS
CAMMOT CAUSE GAAS FET DEVICE FAILURE. UFDON TRAMSMITTING, THE
T/R RELAYS ACTIVATE IMMEDIATELY TO SWITCH THE TRANSMITTED
SIGNAL AWAY FROM THE FREAMF AND IMTO THE RF FOWER AMFLIFIER
SECTION. ADDITIOMALLY, SINCE THE FREAMF IS FROTECTED FROM RF
BURNOUT, OTHER ATMOSFHERIC SIGNAL TRAMSCIENTS COMING FROM THE
ANTENMNA ARE LESS LIKELY TO CAUSE GAAS FET DEVICE FAILURE.

T/FR SWITEHING:

A5 MENTIONED IN THE SECTION "RF FOWER AMFLIFICATION" THE
AMFLIFIER™S TRAMNSCEIVE SWITCHING IS DONE BY RELAYS DRIVEN BY
THE T/R SWITCHIMG DC CONTROL CIRCUIT. WITH NO TRANSMITTED
SIGNAL AFFLIED, THE MAIN T/R RELAY REMAINS ALWAYS IN THE
RECEIVE FOSITION AND (WITH THE FREAMF OFTION) THE RECEIVE
FREAMF RELAY MAY OR MAY NOT BE SWITCHED IN.

WHEN TRANSMISSION COMMEMCES, THE MAIN T/R RELAY IS DRIVEN TO
SWITCH THE INCOMIMG SIGMAL TO THE AMFLFYING STAGES. IF
OFTIONED, THE FREAMF RELAY IS SIMULTANEOQUSLY DRIVEN TO SWITCH
OuUT THE FREAMF AND DISCONNECT ITS DC VOLTAGE.

IN ALL FRONT FANEL SWITCHING CONFIGURATIOMS, THE RECEIVE GAAS
FET FREAMF 15 FROTECTED FROM RF BURNOQUT ATTRIBUTAEBLE TO THE
INCOMING RF SIGNAL OR THE AMFLIFIED SIGMNAL. THIS UNMIGUE
FEATURE ALLOWS THE USAGE OF HIGH GUALITY, LOW-NOISE GARAS FET
DEVICES IN THE RECEIVE FREAMF YIELDIMNG SUFERIOR RECEIVING
FERFORMAMNCE UNOEBTAIMARLE HERETOFORE.
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R SOKACKCROK RORCHCHOROR K S0OK OO KKK KRCH O RORCECHCRCKOR ORI O ROIOROR K HOROCKO R R KK KOO K KKK KO R R
FEF. DESIGHMSTION QUANTITY DESCRIFTION

Al 1 MAIN &aMF BOARD

&z 1 T/7FR SWITCH FC BOARD

R 1 G&AS FET FPREAMF{ZOMHI)

ALCL, ALCZ, A1CE = SOOFF CHIF Car.

AlCY, 41011 2 ~LOIME DISC CAF.

BlCs, ALCED = 250FF VARIAERLE CAF.

~41C3 1 L1SFF VARIARLE CAF.

/1E7 1 SELECTED METAL CAF.

AlC1Z2,/1015,481018 5 1000FFE METAL CAF.

AICLZ,A810C051

ALCLSs, 81017 2 -OEUF DISC CAaRF.
ALCZO 1 SELECTED METAL CaF.
ALCE2E 1 1O00FRF SM CAR.
AICES&,ALCES 2 LO1UF DISC CAF.
BLCRT 1 470UF ELECTROLYTIC
ALCEG 1 LOEUF DISC CARF.
ALICEL 1 1D00FF METAL CAF.

E i SELECTED METAL CaF.

1 SELECTED METAL CAR.
AICS,AIC7.ALCID, ALCLE MNOT USED
AlC1S, A1C021,A1C22

ARCL 1 SELECTED DISC CAF.
AZCE 1 HUF ELECTROLYTIC
A2CE 1 LODIUF DISC CaF.
AZCSH 1 SELECTED CAF.
S1CR1L = SILICON DIGDE, ZA
S1CRZ 1 SILICON DIODE, &A
MICRIS, AICRT.ALCRE = LED-RED
A1CFR& 1 SILICOM DIODE, 14
BICRY.AICRLO z LED-GREERMN
A20R1, AZCHZ, AZCRS ) SILICON SW DIODE
PAZCRTE,AZCR4, AZCRAG, &2CRT7 4 SILICOM DIGRE. 1A
S1F1 1 236 FUSE
Sl1FHL 1 FUSEHOLDER
Sl 14 4-40X174 SHCS
ALIHZ 4 4-40x5/1&6 ZHOS
A1HT 12 4--40XZ/8 SHCS
qiHg 3 4-340X1/2 SHCS
Hi1HS 8 #4 SFLIT LEWSHRS
BlHA 2 #4 FLAT WASHERS .016
AIHT 18 ¥4 FLAT WASHERS 0IZ
S1HS 3 4--40X1 /74 BLACDE DX

4-5



AlI1-2
ALJZ

AlJd

A1dS

ALds
ALI7.ALIE, 819
[N N

Sl
AL, ALLE
GiLLZz
ALLLZ, At Lz
AL
SLLED
ALLTEL
ALMFL
aiMPZ
~SLIMFE
A1LME4
ALMFS
HlME&S
ALMET
AlLMFE
AlEL -2

A2E

RF COMMNECTOR(SELECTED)
DC REMOTE JACH

DC FOWER FLUGM

DC FOWER JACE(F)

DC REMOTE FLUG

LED MOUNT A33Y
RELAY 2FORMC

RELAY ZFDRMC

RF CHOREE

COIL CHOFE

RF CHOFE

COIL CHOEE

LARGE FE CHOWE
COIL, FILTER
HEATSIMNE

FRONT FARNEL 051006
REaR FANEL

COVER

HEAT FLATE

CONM. SFACER

FNOR

THREADED STARDOFF
TRANSISTOR NFN MRF472
TRANSISTOR NFN SW
AZ202,AZ0T, /2G04 TRAMNSISTOR FNF 35K
S1IR1-Z RESISTOR, SELECTED
ALRT MNOT USED

ALIRA-S FESISTOR Z.73 OHM, 1W
AlR&G~7 HESISTOR 15 COHM, 1W
AIRLD FOT SO0k, .3W
SGiRlLL—-18 RESISTOR 1K, .25
AZR1 RESISTOR 100, 14
RESISTOR 22K, .25W
RESISTOR SZ.48K, JZ5W
RESISTOR 4.7KE, .25W
REZISTOR 1R, .25
FESISTOR 10k, Z5W
RESISTOR 470, (25W
SWITCH SFDT W/LED
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SECTION V
MAINTENANCE

INTRODUCTIOM

THIS SECTION OF THE MANUAL CONTAINS FERFORMANCE TEST AND
ADJUSTMEMNT FROCEDURES DESIGNED TO ALLQOW FIELD CHECES AMND
ADJUSTHMENT OF THE UNMIT. AS WITH ALL ELECTROMIC EQUIFMENT, SUCH
ADJUSTMENTS MaY BE NECESSaRY FROM TIME TO TIME TO ALLOW THE
UNIT TO FERFORM AT ITS OFTIMUM FERFORMANCE LEVEL. THE
FOLLOWING TESTS AMD ADJUSTMENTS SHOULD EBE FERFORMED EBY FERSONS
TECHMICALLY ENOWLEDGEAERLE IN THE SFPECIFIC AREA OF CONCERM.
SCCURACY OF RESULTS WILL DEFEND ON THE GUALITY OF MEASUREMENT
ECGUIFMENMT: THEREFORE, THE USE OF HIGH-GRADE, LAR GQUALITY TEST
EQUIFMENT IS5 ENCOURAGED.

RF F& aDJUSTMENT

REMOVE THE EIGHT SCREWS THAT SECURE THE AMFLIFIER COVER AND
LIFT OFF THE U-SHAFED COVER. NOTE THE FRONT AMD BACE OF THE
COVER 50 THAT IT CAN EBE EASILY REFITTED AFTER TESTING. THIS IS5
DESIRABLE SINCE THE COVER IS NOT SYMMETRIC AMD REFITTING IS
MORE EASILY FACILITATED WITH THE FROCEDURE GUTLIMED. MOUNT THE
AMFLIFIER WUNDER TEST WITH THE FINS DOWNWARD AND THE INTERNAL
COMFOMEMTS FACIMG UFWARDS.

ANTENNA

remw————— 1 Pm——————— 1 (5092
\ | ! !
1 1
TRANSCEIVER 1 INPUT ] TE SYSTEMS ouTPUT .
o 1
e S =T 5 WATTMETER  ——>{rcvm ANTIE———>1  WATTMETER > > s0a
: (©PTIONAL) | AMPLIFIER ! oPTIONAL | DUMMY LOAD
I
\ 1 !
GND > o aMD - :__ !
I AR A TTTETTTES
L e -4 v
PTT (OPTIONAL)
A +
Fuse
Dc e
= 4 SUPPLY  [————e !10VAC A = AMMETER (OFTIONAL)
V= VOLTMETER (OPTIONAL)

OPERATIONAL / TEST SET-UP FOR AMPLIFIER



NEXT CONNECT THE AMFLIFIER UMDER TEST 45 SHQWN IN THE
OFERATIONAL/TEST DIAGRAM ABOVE. THE FOLLOWING TECHMICAL FOINTS

OF INTEREST SHOULD BE MNOTED REFORE ACTUAL RF TESTING
COMMENCES:

A) CAPARILITY OF MEASURING THE YOLTAGE ARPFLIED TO THE UNIT
DURING FULL FPOWER DRIVE IS5 MECESSARY IN ASSURIMG FROFER
OFRERATION OF THE UWMIT. IF THE DC VOLTAGE IS MNOT 13.&45 VDD UMDER
FULL LOAD, A SIGMIFICANT FOWER OQUTFUT DROFP MAY BE EVIDENT,
THERERY, ASSURING SFECIFICATION NONCZOMRFLIANCE.

By ALL CARLE COMPMECTIONS SHOULD RE DOME WITH HIGH QUALITY
L0W LOSS Z0 OHM CARLES THAT USE Q00D QUALITY RF CONMECTORS
USARILE AT THE TEST FREGUENCY. RBNC AND M STYLE CONNECTORE ARE
EACELLENT AMD UHF COMNECTORS MAY BE USED ALSO IF FROFER
ATTENTION IS ZIVEN TO THEIR ASSEMBLY ANMD CONMMECTION.

Cr THE ANTENNA QR SO OHM LOAD SHOULD FPRESEMT & VERY LOW
VEWR TO THE AMPLIFIER SO THAT TUNING ADJUSTMENT CTAM RE
ORTIMIZED FOR A& SO 0OHM SYSTEM AMND MEXIMUM FORWARD FOWER IS
OBTAIMARLE.

1. QUTRUT FOWER

WITH THE SYSTEM COMMECTED AS SHOWN AROVE INM THE.
OFERATIOMNAL/TEST SET-UF DIAGRAM AND A&ALL SWITCHES "OFFY, AFPFLY
DC wOLTAGE AND FULL RF DRIVE. THE QUTFUT FOWER METER SHOWLLLD
SHOW FOWER OUT SLIGHTLY LESS THAM THE IMFUT DRIVE FIOWER.

MEXT MAKING SURE A LOW VEWR AMTENMNMS LOAD IS COMMNECTED, TURN
THE AMFLIFIER IN/QUT SWITCH TO "ON". THE QUTFUT FDNFr METER
SHOULD RISE GREATLY TO THE SFPECIFIED FOWER QUT AND THE IU FHENT
METER (IF COMMECTED) SHOULD INDICATE THE &FRPROYXIMATE SFECIFIED
CURREMT. THE IMFPUT FOWER METER SHOULD IMDICATE THE LLEVEL OF
AFFLIED INMFUT FOWER AND SHOW YERY LITTLE, IF ARNY, REFLECTED

FOWER. IF THE FPOWER SFECIFICATIONS ARE NOT MET WITHIM ZW. THE
UMIT ZAMN BE CHECKED FURTHER FER THE TUMINMNG SDJIUSTHEMTS EFCTIU
SELOW.

5=2



TUNIRNG ADJUSTMEMTS

THE FOLLOWING DIAGRAM AMD CHART SHOW THE TUNING ADJUSTMENTS

THAT CAM BE FPERFORMED TO THE AMFLIFIER UMIT.
BE COMNECTED AS DESCRIRED AROVE ANMD CALIBRATED,

INGTRUMENTATION BE USED.

i
M a

WITH THE A&MPLIFIER UNDER TEST

TOP VIEW WITH COVER REMOVED

A

FRONT

PREAMP
RELAY

)
CF
TR
RELAY

THE UMIT SHOULD
ARCCURATE TEST

EES SRS RS SER LSS RESTFOCEERELICEOEEC PSR REFRECEEESS S

- XXk
AKE MODEL 03106 TUNIMG CAFPACITOR KEEY rE¥
E S ¢ kK
ES S SRS S S S ESE SIS S ES SIS ST ESFS ST ESEEE TS &
X ) XX
E 4 4 Ca — MOT USED k& 4
xK CE — INMPUT VYSWR TUNING ADJUSTHMENT XX
A CC — INPUT VYSWR TUMNING ~ADJUSTMENT X¥
g CD - MNOT USED b
b 4 CE - MNOT USELD k& 4
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E. OUTFUT FOWER
NEXT CHECE THE UNIT FOR QUTFUT FOWER AS MEASURED BY THE QUTFRUT
FOWER METER. THE READIMG SHOULD EBE WITHIN 3% OF THE SFECIFIED
LEVEL. IF IT IS NOT, THE TRIMMER CAFACITOR "CF" CAN BE
ADJUSTED FOGR MAXIMUM QUTFUT FOWER. WHILE THE AMFLIFIER IS
FACTORY TUNED FOR MAXIMUM FOWER INTC A VERY LOW VBWR OUTFUT
LOAD, S0ME INSTALLATIONS CAN BE FURTHER OUTFUT FOWER OFTIMIZED
EY FPERFORMING THE ARBOVE ADJUSTMENT. AS A FINAL CHECE, THE
AMFLIFIER SHOULD BRE CHECHED FOR SFPECTRUM CLEANLIMESS USIMNG A
HIGH LDUALTIY LABORATORY SFECTRUM ANALYZIER.

RECEIVE LMNA ADJUSTMENT:

FROFER ALIGMMENT OF THE LNA CAN ONLY BE FERFORMED USING
INSTRUMENTATION CAFABELE COF MEASURING AMFLIFIER NOISE FIGURE
AND ASSOCIATED GAIN. EGUIFRMENT SUCH AS THE HEWLETT FACEARD
ge70A OR THE EATON 2073 ARE IDEAL FOR SUCH MEASUREMENTS.
ALTERNATIVELY, SEFARATE GAIM AND NOISE FIGURE MEASUREMENTS CARN
BE MADE USING OTHER EQUIFMENT RBUT THE MEASUREMENT ACCURACY MAY
NOT BE GOOD, ESFECIALLY WITH NOISE FIGURES BELOW 1 DE.

ASSUMIMNG RECENT NOISE FIGURE INSTRUMEMTATION IS AVAILABLE, IHE
MOISE SOURCE IS COMNECTED TO THE "ANTERNNA"™ FORT OF THE
AMFLIFIER UNDER TEST, AND THE INSTRUMENTS I.F. IMFUT IS
CONNECTED TO THE AMPLIFIER®™S "XCVR" FPORT. USING A SWEFT
OSCILLOSCOFE DISFLAY ACROSS THE SFPECIFIED FREQUENCY BAND, ALL
THE TRIMMERS AMD TUNING COILS ARE ADJUSTED FOR MINIMUM NOISE
FIGURE AMD MAXIMUM ASSOCIATED GAIM. THE FINAL TUNIMNG RESULTS
SHOULD AGREE WITH THE SFECIFIED DATA TO THE FOLLOWING
TOLERANCE FERCENTAGES: MNOISE FIGURE 20X, GAIM 10X, NOTE THAT
THE INFUT TRIMMERS CAN BE TUNED EITHER SIDE OF MAXIMUM GAIN
WITH THE NOISE FIGURE MINIMIZATION QCCURING OM OMLY OME SIDE.
THE INPUT TRIMMER{S) SHOULD ALWAYS BE TUNMED FOR MINIMUM MNOISE
FIGURE AT THE FREGUENCY OF IMTEREST.

TE SYSTEMS LHNA DESIGN EMFLOYS AN ADDITIONAL OUTFUT SELECTIVITY
SECTION TGO EMHANCE QUT-OF-EBEAND SIGNAL REJECTION. THIS
INCREASED AMFLIFICATION & HAS MINIMAL IN-BAND GAIM-REDUCTION
2UT GREATLY REMOVES THE FOSSIBILITY OF ADJACENT QUT-CF-EAMND
SIcMAl MIXES OCCURRIMG FROM UMDESIRED SIGHNAL OVERLOADING.



