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SECTION |
GENERAL INFORMATION

DESCRIFTION

THE TE SYSTEMS MDODEL 141086 IS A RF AMFLIFIER SURSYSTEM
DESIGNED TO INTERFACE EBETWEEM A 2-WAY TRANSCEIVER AMD AN
ANTEMNA. THIZ FRODUCT UNIGUELY INTEGRATES A HIGH FOWER RF
AMFLIFER WITH A VERY LOW NOISE GAAS FET RECEIVE FPRESMP THERERY
FROVIDING PERFORMAMCE UMACHIEVABILE HERETOFORE. DURING
TRANSMIT, THE UNIT FUNCTIONS RY LINEARLY AMPLIFYING THE
TRANSCEIVER™S OUTRUT SIGNAL UF TG THE SFECIFIED FOWER LLEVEL.
WHEN IN THE RECEIVE MODE, IT FERFORMS LIKE AM LM& (LOW-MOISE
AMFLIFIERY BY AMPLIFYING THE RECEIVED SIGNAL WITH MIMIMULM
NOIBE FIGURE.

A TYFICAL INSTALLATION IS5 BHOWN EELOW:

ANTENNA

(som
TRAN L]
e sps| ™ B % N 0
AMPLIFIER DUMMY LOAD
GNO_ + GNO +
! 0
L ——— 4
PTT (OPTIONAL)
A
ruse | -
— YV SUPPLY ——— '10VAC A= AMMETER (OPTIONAL)
V = VOLTMETER (OPTIONAL)

OPERATIONAL / TEST SET-UP FOR AMPLIFIER

THE MODEL 1410G FEATURES FRONT PAMEL SWITCHES THAT COMTROL &LL
RF FUNCTIONS. IN NORMAL TRANSCEIVE OFERATION, THE RF FOWER AMF
MAY BE USED ALONE, THE RECEIVE FREAMP LNA MAY BE USED ALOMNE,
OR EOTH MAY BE SWITCHED OM. IMN THE LATTER CASE., THE FOWER AR
FUNCTIONS DURING TRAMSMIT, AMD THE RECEIVE ILNMA& SWITCHES IH
DURING RECEIVE. THIS MAKES THE WUNIT FULLY COMFATIRLLE WITH A
TRANSCEIVER®S OFERATION.

FURTHER COMTROL CAN BE OBTAINED BY USING THE REMOTE CONMTROL
FUNCTIONS AVAILABLE THROUGH THE REMOTE JACK ONM THE REAR OF THE
UNMIT. THE FOLLOWING FUNCTIONS ARE CONTROLLABLE: SWITCHING
DELAY, PTT, AMPLIFIER IN/OUT, AND LED ILLUMINATION.
ADDITIONALLY, THE SWITCHIMG DELAY CAN BE EASILY ADJUSTED EBY A
FOTENTIOMETER CONTROL MOUNTED ON THE REAR FPARNEL.
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THE ENTIRE UNIT IS HOUSED IN AM ATTRACTIVELY STYLED PQINTEb
ENCLOSURE DESIGNED TO FIT SECURELY TOGETHER FOR MAXIMUM

STRENGTH AND MINIMUM WEIGHT. TWO OF THE FRONT FANEL SWITCHES

HAVE LED STATUS LIGHTS TO PROVIDE VISUAL MONITORING OF THE

UMIT™S COMTROL CONDITION, AMD ADDITIOMALLY THREE SEFERATE LED

LIGHTS ARE USED TO FROVIDE READCUT OF THE UNMIT'S OFERATING
CONDITION: RF OM, DOVERTEMF, ANMD EXTERMAL FTT. ALL CARBRLE
INTERCONNECTION IS DONE ON THE REAR PANEL AND IS VISUALLY

CONCEALED TO THE OFERATOR. THE UNIT IS SURFACE MOUNTED ON FOUR

RUBBER FEET WITH THE HEATSIMK FINS FACING UPWARLDE THERERY

ALLOWING THE HEAT TQ CONVECTIOM COGCL. THE UNMIT™S5 AFFROXIMATE

SIZE IS 2.8" X S.8" ¥ 10.5" (H,W,L).

SFECIFICATIONS

TJE SYSTEMS MANUFACTURES A COMPLETE LINE OF HIGH FOWER LINEAR
RF AMPLIFIERS WITH OR WITHOUT LOW-NOIBE GAAS FET
FREAMFLIFIERS. THE SFECIFICATIONS FOR THIS FARTICULAR

AMPLIFIER ARE SHOWN BELOW IN THE FRODUCT SFECIFICATION SUMMARY

TABLE:

HR KRR AR KRR KRR IR RRRRER IR R RREAR KRR R kKRR R KA KK

KKK K KAk
KKK MODEL 1410G PERFORMANCE SFPECIFICATIONS KK KK
KKK : ok A0k
EARKEREERE KKK KA KK REIRKKREKKI KA KKERKARKERKARKK KK KRR KR KA KK
KK HK
X% FREQUENCY 144-148 MHZ LK
KK XK
¥%  INPUT FOWER 10 WATTS, NOMINAL Kk
LS Y
¥¥  QUTPUT FOWER 160 WATTS, MINIMUM Kk
¥ % XK
k¥ CLASS OPERATION EY
Kk FA A-R LLINEAR ¥ K
XX FREAMP A LINEAR KK
X : Kk
X% T/R SWITCHING SENS. 0.5 WATT, TYFICAL * ¥
XK Kk
X¥  ANMTENNA VSWR Zsl MAX IMUM £
X : XK
Xk RECEIVE FREAMP GAIN 1E DB, NOMINAL MIM.  #X
XK kK
%% RECEIVE PREAMF NF b DE, NOMINAL KK
XX KK
x% DC SUPFLY 13.6 vDC L $3
XX 20 A, NOMINAL Kk
K 26 A, PEAE KKk
XK *k
Xk SIZE 2.8 X 5.8 X 10.5 (H,W,L") * &
g S S
X% WEIGHT 4 LES KK
* K K&

K K K sk kR Rk sk KRR Rk RCHOR R SOR CKORORIOR SRR KRR R ORI R R OO K




THE RERUIRED SYSTEM IMPEDANCE IS 90 OHMS UNBALAMCED. A PROFER
ANTENNA LOAD IMPEDANCE MUST BE FRESENTED TO THE RF FOWER
AMFLIFIER DURING TRANSMIT. LOAD VSWRS EXCEEDING Z:1 ARE NOT
RECOMMEMDED AND MAY CAUSE TRANSISTOR FAILURE DUE TO FIOWER
IMBALANCES WITHINMN THE UNIT OR EXCESSIVE DEVICE FOWER
DISSIFATION. TE SYSTEMS RECOMMENDS CHECKING THE ANTEMMATZ VGWR
BEFORE AFPLYING FULL FOWER FROM THE AMPLIFIER.

THE RATED DUTY OF THE AMFLIFIER IS 304 UBING MORMAL
COMMUNICATION TRANSMISSON FERIODS (ICAS). LONGER DUTY
TRANGMISSONS REQUIRE EITHER FORCED AIR COOLING OF THE HEATSINE
FINS OR FOWER DERATING OR BOTH. CHECK WITH TE SYSTEMS OR ITS
AGENT FOR RECOMMENDED OFERATING CHAMGES FOR HIGHER DUTY USAGE.

INSTRUMENT IDENTIFICATION

TE SYSTEMS® RF FOWER AMFPLIFIERS HAVE THEIR MODEL NUMBERS
SPECIFIED OM THE RIGHT SIDE OF THE FRONT OFERATING FANEL
BENEATH THE TE SYSTEMS MNAME. ADDITIONALLY, THE FRECUENCY RANGE
CAPARILITY FOR THE UNIT IS IDENTIFIED IM MEGAHERTZ.

ON THE REAR FANEL, THE MODEL NUMBER AMD THE SERIAL NUMEER ARE
INSCRIBED ON THE METALLIZED LARBEL. THIS ALSO HAS THE FCC
IDENTIFYING NUMEBER FOR TYPE ACCEFTANCE. THE COMFLETE ‘
FAERRICATION AND FERFORMANCE HISTORY OF EACH UNIT IS MAINTAINED
AT TE SYSTEMS FOR RECORD FURFDSES. ALL CORRESFONDENCE
CONCERNING EACH UNIT SHOULD INCLUDE THE COMPLETE MODEL AMD
SERIAL NUMRBER.

OFTIONG

RF "FOWER AMFLIFIERS WITH NO GAAS FET FREAMF CAM BE FACTORY
MODIFIED TO INCORFPORATE THE INTERMNAL FREAMF. THIS REQUIRES A
FRONT PANEL CHANGE, INSTALLATION OF THE INTERMAL FREAMF WITH
NOISE FIGURE OPTIMIZATION TUNING, AND A COMFLETE FERFORMANCE
CHECKOUT. ARRANGEMENTS WITH TE SYSTEMS MUST RE MADE DN THIS
MATTER BEFORE THE MODIFICATION CAN BE MADE.

RETUMING THE AMPLIFIER, FREAMF OR ROTH CAN BE FERFDRMED RY TE
SYSTEMS AT ANY DATE AFTER PURCHASE. FREARRANGEMENT WITH TE
SYSTEMS OR ITS AGENT MUST RE MADE EBREFORE THIS CAM BE
FPERFORMED. RETUNING THE UNIT TO FREQUENCIES COVERED RY OTHER
MODELS IS NOT FPOSSIELE.

OTHER HARDWARE OFTIONS, SUCH AS MOUNTING BRACKETS, ARE
AVAILARLE FROM TE SYSTEMS OR ITS ABGENT. CONTACT THEM FOR
CURRENT DOFTIONM PART NUMBERS, FRICING, AND AVAILABILITY.
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WARRANTY

TE

SYSTEMS

WARRANTY

This TE Systems product is warranted against defects in materials and work-
manship for a period of one year from 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, at its option, 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.
l 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 FPERIDOD, DO NOT
ATTEMPT TO REFAIR THE AMPLIFIER. INSTEAD, CONTACT TE SYSTEMS
DR ITS AGENT FOR INSTRUCTIONS OM EITHER RETUNING THE UMIT FPER
THE MAINTENANCE SECTIONM OF THIS MANUAL OR RETURNING IT. UNITS
RETURNED MUST BE FREIGHT FREPAID, FACKAGED CAREFULLY TO
FREVENT SHIFPING DAMAGE, INSURED TO THE FULL VALUE, AMD RE
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COMPLETELY ASHBEMBLED . THE WARRANTY WILL BE YOQIDED IF THE
EQUIPMERNT IS RETURNED SHOWIMNG SIGMS OF ATTEMFTED REFGIRS OF IS
ALTERED IN ANY WAY.

% NOTE — THE REGISTRATION CARD MUST BE SUEMITTED WITHIM 10
DAYS OF PURCHASE 70O YALIDATE THE EQUIPMENT™S WARRANTY
AVATILABLE ONLY TO THE DRIGINAL QWNER.

ITEMS SURFLIED

THE FOLLOWING ITEMS ARE SUFFLIED WITH THE RF FPOWER AMPLIFIER
A5 FARTS REQUIRED TO FPROFERLY OPERATE THE ELECTRONIC
ECQUIFMENT:

GUANTITY DESCRIFTION

OFERATING - MARUAL
1 DC FOWER RECEFTARBLE, 4 FIN FEMALE
REMOTE FLUG, 7 FIM MALE
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SECTION 1i
INSTALLATION

INITIAL INSFECTION

THE RF AMPLIFIER WAS CAREFULLY INSFECTED EBOTH MECHAMICALLY AND
ELECTRICALLY BEFORE SHIFMENT, AND IT SHOULD BE FREE OF MARS
AND SCRATCHES ANMD IN GOOD ELECTRICAL ORDER UFOM RECEIFT. THE
UNIT SHOULD RE CHECKED TO VERIFY THAT NO FPHYSICAL DAMAGE HAS
OCCURRED IN TRANSIT. IF THERE IS DAMAGE, FLEASE RETAIMN THE
SHIFFING CARTOM AND FADDING MATERIAL FOR THE CARRIER™S
INSFECTION, AND IMMEDIATELY NOTIFY TE SYSTEMS OR ITS AGENT.

RF AND DC CONNECT IONS

THE TE SYSTEMS AMFLIFIER UNIT MAY BE FPROPERLY INSTALLED BY

INSERTING IT EETWEENMN & TRANSCEIVER AND THE ANMTEMMNA. THE REAR
FANEL RF CONMECTOR LABELLED "XCVR" IS COAXIALLY CONNECTED 7O
THE TRANSCEIVER®S ANTEMNA FORT. THE COMNECTOR LABELLED "“AMT"
1S THEM CDNNECTED TO THE ANTENMA. GOOD LOW-LOSS, HIGH RQUALITY

50 OHM COAX CABLE SHOULD BE USED FOR EBOTH OF THESE
INTERCONMMECT IONS.

THE INSTALLATION COMMECTION IS SHOWNM BELOW:

ANTENNA

(509
TRANSCEIVER - TE SYSTEMS w8
mc > ANT XCVR ANT fm>
AMPLIFIER 2 DUMMY LOAD
GND + GNO +
| /Iﬁ !
e e S 4
PTT (OPTIONAL)
+
FUSE [+%0}
ey
hd SUPPLY [ 110VAC A= AMMETER (OPTIONAL)
- V= VOLTMETER (OPTIONAL)

OPERATIONAL / TEST SET-UP FOR AMPLIFIER




FOWER IS SUFFLIED TO THE AMFLIFIER VIA THE 4-FIN DC CONNECTOR
ON THE REAR FANEL. THE TWO VERTICAL FINS CLOSEST TO THE FUSE
HOLDER ARE FOR THE +13.&4 VDC. THE TWO HORIZONTAL FINS CLOSEST

T0 THE REMOTE SOCKET ARE FOR GROUND. SEE THE REAR FANEL
DIAGRAM BRELOW:

BACK VIEW - DC VOLTAGE CONMMECTION

ﬂ! IR RITI N I

©

4///’/@/{] 5 \\ cc | Q |
4

BACK VIEW — INTERCONNECTION IDENTIFICATION
EEKKRKRRKKKRKRRKARKERKERRKEERRRRKRR KRR KRR KA KRR KRR KK

ey P
KKK REAR PANEL INTERCONNECTION TABLE £ KK
Xk K X
KKK KRR KRR KR HOR 3K KOk K A KK KKK RO KOk KKK KK R KK XK K K
X% * K
* % 1. RF INFUT CONNECTOR (CONNECT TO XCVR) X%
xx , LK
Xk 2. RF OUTFUT CONNECTOR (CONNECT TO ANTENNA) ¥
* % XK
£¥ Z. DC CONNECTOR * X
X% *k
*% 4., FUSE Kk
Xk x¥
Kk S. REMOTE ACCESSORY SOCKET *%
xx -,
% &. DELAY AJUST CONTROL (CW-SSE MODE ONLY) %
XX K
1% 7. RUBBER MOUNTING FEET %
X * ¥k
A K 8. COVER ATTACHMENT SCREWS *k
1% KK

AREHRKHKOKR KRR KRR KKICRKRRE KR RRKRRKRRRRR KRR R KRRk kkkx 2-2




ADDITIONALLY, THE REMOTE SOCKET MAY BE USED FOR FTT OR
DISARBLING THE AMFLIFIER. PLEASE REFER TO THE SECTION OMN REMOTE
CONTROL FEATURES FOR INFORMATION ON THIS CONNECTION.

MOUNT ING

THE RF AMFLIFIER IS ERQUIFFED WITH FOUR RUBRER MOUNMTING FEET (WY
THE ROTTOM COVER AND THEY FUNCTION TO KEEF THE UNIT SECURE ORN
A TARLE TOF SURFACE. THE VARIODUS CAERLE INTERCONNECTIONS SHOULD
BE ATTACHED ON THE REAR FANEL AND ROUTED EBACKWARDS OUT OF
SIGHT.

NORMAL. OFERATION OF THE UNIT WILL HAVE THE BLACK ANDODIZED FINS
UFWARDS TO ALLOW MAXIMUM CONVECTION COOLING. AN AIR SFACE MUST
BE ALLOWED FOR THE COMVECTIONM COOLING TO OCCUR, OR ELSE
OVERHEATING WILL OCCUR. THE USER SHOULD EXFERIMEMT TO
DETERMINE HOW MUCH AIR SFACE IS NEEDED FOR HIS FARTICULAR
INSTALLATION AND OFERATING TECHNIGOUE.

AS AN OFTION, A MOUNTING BRACKET (TE SYSTEMS P/N 1035) CAN EE
FITTED TO THE AMFLIFIER UNIT TO FERMIT MOUNTING THE AMPLIFIER
FROM EITHER THE TOF OR BOTTOM SIDE. THE BRACKET HOLDS THE
AMFLIFIER FIRMLY AND ALLOWS A SLIGHT UPWARD OR DOWNWARD TILT
TO FROVIDE EASE OF FANEL CONTROL. ATTACHMENT OF THE BRACKET
ONTO THE AMFLIFIER IS DONE TO THE SIDES OF THE AMFLIFIER RODY
USING EXISTING TAPFED HOLES S0 NO ADDITIONAL HARDWARE
MODIFICATIONS ARE NECESSARY.

IN SOME AFFLICATIONS, THE USER MAY WANT TO MECHANICALLY ATTACH
HIS UNIT TO ANOTHER SURFACE. IN THIS CASE, THE COVER MAY RE
REMOVED AND HOLES DRILLED OR PUNCHED IN IT AS DESIRED TO ALLOW
THE FROFER ATTACHMENT. WHEN REMOVING THE COVER/LID, NOTE THE
ORIGINAL FIT AS THE COVER IS NOT COMFLETELY SYMMETRICAL. AFTER
SECURING THE LID WITH THE NEW ATTACHMENT SCHEME, IT IS
REUNITED WITH THE AMFLIFIER RBODY USING THE EIGHT ELACK HOLDING
SCREWS.

SINCE THE UNIT IS SUFFLIED WITH A TIGHT FITTING COVER TO
MINIMIZE RF RADIATION AMD REDUCE FOREIGN FARTICLE
CONTAMINATION, ANY MODIFICATIONS TO THE COVER SHOULD ERE
COMSISTENT WITH THE ORIGINAL DESIGN INTENT.




FOWER SUFFLY REQUIREMENTS

THE MODEL 14106 RF AMPFLIFIER HAS THE FOLLOWING MAXIMUM FEAK
CURREMT REQUIREMENT:
MODEL 14106 20 AMPS NOMINAL
26 AMPS FEAK AT May PoouTy

BECAUSE S0OME MODELS DELIVER VERY HIGH OUTFUT FOWERS WITH THE
ABTED DRIVE AMD DC VOLTAGE SUFFLIED, IT IS FOSSIBLE THAT FE &
HIGH CURRENT REQUIREMEMTS MaY RBE MECESSARY. THE USER SHOULD
MEASURE HIS FARTICULAR QUTFUT FOWER AND CURREMT BEQUIREMEMT TQ
VERIFY THIS. THE MODELS 1410/1410G ARE FARTICULARLY MOTICEARLE
I THEIR HIGH QUTFUT FOWER (SOME QVER 200 WATTS) AND MAY NEED
THE HIGBH CURRENT.

TE SYSTEMS RECOMMENDS A 13.6 YOLT DC BUFFLY HAVING AT LEAST A
20% HIGHER CONTIMNUDUS CURRENT RATING THAN THAT REGUIRED EY THE
AMPFLIFIER. IF OTHER EQUIPMENT IS TO BE OFERATED ALS0 ON THE DO
SUFFLY,; THEN THE CUMULATIVE AMFERAGE RERQUIREMENTS SHOULD EE
USED FOR THE COMFUTATION.

IF EXCESSIVELY LONG TRANSHISSIONG ARE ANMTICIPATED, THEN A
HIGHER CURRENT RATED SURFLY MAY BE DESIRARLE. IF THE POWER
BUFFLY ENCLOSURE TEMPERATURE FREACHES S0 DEGREES CEMTIGRADE DR
HIGHER DURING OFERATION, FAN CODLING MAY BE MECESSARY T0Q
CONVECTION COOL THE UNMIT DOWN TO ITS SAFE ORERATING AREA.
CHECE WITH THE SUPFLY MANUFACTURER TO VERIFY ITS CAFABILITIES.

ENVIRONMENTAL REQUIREMENTS

TE BYSTEMS RF AMFLIFIERS ARE DESIGNED TO OFERATE OVER THE
TEMFERATURE RANGE OF O TO +60 DEGREES CENTIGRADE. THE RF
AMFLIFIER UNIT WILL MEET THE FERFORMAMNCE SFECIFICATIONS WHEN
QFERATING WITHIN THE TEMFERATURE RAKNGE OF 10 TO 40 DEGREES
CENTIGRADE. AEOVE AND BELOW THIS RANGE AND WITHIN THE
TEMFERATURE FERFORMANCE LIMITS, THE UMNIT WILL OFERATE
SATISFACTORLY BUT THE FARAMETERS OF FERFORMANCE May OR HMAY NOT
BE WITHIN THE SFECIFICATION.

THE UNIT WILL FROBAEBLY OFERATE BATISFACTORILY WELL BELOW 10
DEGREES CENTIGRADE, BUT DAMAGRE TO THE. AMFLIFIER MAY QCCUR WITH
OFERATION AROVE +65 DEGREES CEMTIGRADE. THE DAMAGE OCCURS DUE
TO THE OVERHEATING OF THE ACTIVE JUNCTION AREA AND EMITTER
FINGER RESISTORS WITHIM THE TRANSISTOR. THE RESULT MAY EE
FOWER AND GAIN LDSS THAT IS IRRETRIEVAERLE.
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A THERMOSTAT IS INCORFORATED WITHIN THE UNIT TO TEMFORORILY
DISARLE THE AMPLIFYING MODE CONCE THE HEATSINE TEMFERATURE
EXCEEDS +45 DEGREES. THE SWITCH HAS SOME HYSTERISIS SO THAT
QFERATION IS NOT RESTORED UNTIL THE TEMFERATURE DROFS DOWN 1S
DEGREES.

BHILE THE UMIT HAS A TIGHT FITTING COVER THAT ALLOWS MIMIMUM
FOREIGN MATERIAL COLLECTION WITHIN THE UMIT, IT I3 NOT &
WEATHER TIGHT SEAL. MOUNMTING OF THE AMFLIFIER AT OR NEGR THE
ANTENNA WITHOUT ERNVIROMMENTAL FROTECTION MAY SEVERELY DESRADE
THE MECHAMICAL IMTEGRITY OF THE WUNIT. IF SUCH OFERATION IS
PESIRARLE, THE UMIT MUST BE FROTECTED FULLY FROM MOISTURE
COLLECTION, BALT BFRAY, OR OTHER DETRIMENMTAL ENYIROMMEMTAL
BTRESSES.




SECTION 11l
OPERATING INSTRUCTIONS

INTRODUCTION

THE MODEL 14106 IS A RF FOWER AMFLIFIER AND RECEIVE FREAMF
COMEINATION HOUSED TOGETHER IN ONE UNIT. UPON TRANSMIT THE
UNIT FUNCTIONS TO AMPLIFY THE TRANSMITTED SIGNAL UP TO THE
SFECIFIED FOWER LEVEL. SWITCHING THE TRANSCEIVER BACK TO THE
RECEIVE MODE CAUSES THE AMPLIFIER TD SIMULTANEOUSLY SWITCH
INTO EITHER THE STRAIGHT THROUGH OR LNA PREAME MODE. THE UMIT
CAN FUNCTION IN VARIOUS COMBINATIONS OF THE ABOVE DEFENDING
UFON THE USER SELECTED SWITCH SETTINGS. OFERATION STATUS
LIGHTS MOUNTED ON THE FRONT CONTROL PANEL INDICATE THE
OFERATING CONDITION OF THE UNIT DURING OFERATION. A COMFLETE
FROCEDURE FOR DPERATION OF THE UNIT IN ITS VARIOUS MODES IS
DETAILED IN THE FOLLOWING FARAGRAFHS.

OFERATION

THE MDDEL 14106 RF AMPLIFIER IS DESIGNED TO AMFLIFY THE
TRANSMITTED INPUT RF SIGNAL UP TO THE SFECIFIED QUTFUT LEVEL
AND FPERFORM LOW NOISE SIGNAL AMPLIFICATION ON RECEIVE. THE

RESULT I8 A MUCH STRONGER SIGNAL ON TRANSMIT WITH A SURERIOR
LISTENING SYSTEM ON RECEIVE.

THE EBASIC OFERATION OF THE UNIT IS DESCRIERED IN THE SECTIONS
BELOW. BEFORE BECOMING FAMILIAR WITH THE FEATURES OF THIS
UNIT, THE AMFLIFIER UNIT SHOULD EE CONNECTED FROFERLY AS SHOWN

BELOW AND DESCRIEED FULLY IN THE RF AND DC CONNECTIONS SECTION
OF THIS MANUAL.

ANTENNA
________ 1 Fo———————yq (5082

INPUT
WATTMETER
(OPTIONAL)

1
1
TE SYSTEMS outPuT
Lo = ANTje B xcvR ANTIE——)  WATTMETER b= > o
]
1
1

AMPLIFIER (OPTIONAL) DUMMY LOAD

) GND +

T TRTTTTTT xR e
|
PTT (OPTIONAL)
i
FUSE bC

4 SUPPLY [—— t1ovac

OPERATIONAL / TEST SET-UP FOR AMPLIFIER
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NOTE - IN THE OPERATIONAL/TEST SET-UF BLOCE DIAGRAM, THE USE
OF INFUT AND/OR OUTFUT WATTMETERS IS OFTIONAL, BUT THEY MAY BE
USEFUL IN DETERMINING THE FROFER OFERATION OF THE AMF. FOR
EXAMFLE, THE AMFLIFIER®S INPUT TUNING MAY EE OFTIMIZED FOR THE
FROFER MATCH TO THE DRIVING EXCITER. THIS IS ACCOMFLISHED RY
TUNING THE AMPLIFIER®S INPUT TUNING TRIMMER (LOCATED INSIDE
THE UNIT) FOR MINIMUM REFLECTED FOWER AS MEASURED ON THE INFUT
FOWER METER. IN THE FORWARD FOSITION, THE FPOWER METER MEASURES
THE INFUT FOWER AFFLIED TO THE AMPLIFIER. THIS MEASUREMENT
SHOULD EBE DOME AT THE AMPLIFIER’S INFUT FORT. REFER TO SECTION
V FOR DETAILS ON FERFORMING THIS PROCEDURE.

AT THE OUTFUT OF THE AMFLIFIER, THE IMFEDANCE MATCH TO THE
ANTENNA MAY BE OFTIMIZED BY TUNING THE AMPLIFIER'S OUTFUT
TRIMMER (LOCATED INSIDE THE UNIT) FOR MAXIMUM OUTRUT FOWER AS
MEASURED ON THE OUTFUT POWER METER. REFER TO SECTION V FOR
DETAILS OM FERFORMING THIS FPROCEDURE.

THE VBWR OF THE ANTENNA MAY BE CHECKED EBY MEASURING THE

REFLECTED FOWER. THE RESULTANT VSWR CAN BE CALCULATED FROM THE
FORMULA:

1 + SGRT( R/F )
VSWR = —— ——

1 - SQRT( R/F )

WHERE R = REFLECTED FOWER IM WATTS, AND F = FORWARD FOWER IN
WATTS. IN CASES WHERE THERE ARE LARGE RELECTED FOWERS, THE
ACTUAL FOWER (P) DELIVERED 70 THE ANTENNA IS:

P=F -R WATTS

REMEMEER THAT THE ACCURACY OF THE INPUT AND OUTPUT FOWERS
DEFENDS ON THE MEASURING EQUIPMENT USED. FOWER METERS SUCH AS
THE RBIRD 43 ARE ACCURATE TO +- 5% AT FULL SCALE ONLY AMD WITH
OUTFUT POWERS OF 1460 WATTS, THE MEASUREMENT ERROR CAN BE +~- 10
WATTS OR MORE WHEMN USING A 250 WATT SLUG.

Al RF POWER AMF TURN-ON

WITH THE UNIT CONNECTED &S SHOWN "IN THE OFERATIONALL/TEST SETUF
DIAGRAM ABOVE, NEXT REFER TO THE FRONT VIEW DIAGRAM BELOW.
WITH ALL CONTROL SWITCHES IN THE OFF FOSITION, THE AMPLIFIER
WILL NOT BE FUNCTIONED ON AND, THEREFORE, IT WILL ACT AS A

STRAIGHT THROUGH INTERCONNECTION FROVIDING NO SIGNAL
AMPLIFICATION.




TURNING ON THE AMPLIFIER SWITCH HAS NO EFFECT UPON RECEIVE.,
BUT WILL EWITCH-IN THE POWER AMFLIFIER DURING TRANSMIT. THE
GREEN STATUS LIGHT SHOULD ILLUMINATE TO YERIFY THE "IN" READY
CONDITION OF THE AMFLIFIER. FLEASE REFER TO THE SFECIFICATIONS
FOR THE PARTICULAR MODEL TO DETERMINE THE LEVELS OF RF INFUT
AND OUTFUT FOWER. ALSO MAKE SURE A FROPER ANTENNA LDAD IS
CONMECTED. '

THE AMPLIFIER SWITCHES "IN" WHEN IT SEES A RF TRANSMITTED
BIGNAL. AFFLIED FROM THE TRANSCEIVER. THIS TECHMIGUE I3 HNOWA
AS RF SENSING, WHEREINM, THE TRANSMITTED SIGNAL ACTIVATES THE
AMPLIFIER™S RELAY SWITCHING CIRCUITS. ALTERMATIVELY, THE FTT
REMOTE CONMECTION MAY BE USED TO "HARD EEY" THE AMFLIFIER. IN
THIS CABE THE AMFLIFIER IS SWITCHED IM ANYTIME THE TRAMSCEIVER
GOES INTO TRANSMIT. SOME USERS MAY FIND THIS ADVANTAEEQUS TO
ELIMINATE RF SWITCHING DURING NO RF FERIODS SUCH A5 PAUSES IN
S5 TRANSMISSIOM. THE ACTUAL RF SWITCHING TIME IS MINIMIZED
TOO WITH FTT CONTROL (THE MODE SWITCH SHOULD BE IN THE FM MODE
FOR MINIMUM TIME DELAY).

FRONT VIEW
ﬂ :
2 AM @
PUFIER PREAMP — MODE
\K IN IN r TE
\O BYBTEMS
q FM _____—’——— 4
1 RF POWER AMP.
‘ N MODEL 1410G
l:' ] REMOTE 144-148 MHz
OUT 7 oY CW-ss8
pgy 7 X Y 4
8 7 6




#*#*###*t$****$$#X**#*$##*#X#X%%##****#$##$##*#*###ﬁ#####
KKK ES
kX FRONT FPANEL DESCRIPTION TARLE KK
S ¥ 4 XKE
**##kk#*****###$*$¥#*#X#**#*####*#***#***ﬁ####******#*#*#
E 3 ¥R
X ¥ 1. RF POWER AMP IN/QUT SWITCOH Rk
*% k%
b8 D RF FOWER AMP INJQUT STATUS LIGHT (GREEN) ¥ HE
b ¢ . KK
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B)Y  RECEIVE FREAMF TURM-0ON:

WITH THE UMIT COMMNECTED AS SHOWN IN THE OFERATIONAL/TEST SETUR
DIAGRAM SHOWM ABOVE, NEXT REFER TO THE FRONT VIEW DIAGRAM.
WITH ALL CONTROL SWITCHES IM THE OFF FOSITION, THE AMFLIFIES
WILL NMOT BE FUNCTIOMED ON AND, THEREFORE, IT WILL ACT A5 A
STRAIBHT THROUGH IMTERCOMMECTION FROVIDING NO SISNAL
AMPLIFICATION.

TURNIMNG OM THE FREAMF SWITCH CAUSES THE INTERMAL LOW-MOISE
AMPLIFIER (LWNAY TO BE SWITCHED IN DURING RECEIVE AND TO BHE
FEYED OUT DURING TRANSMIT. THIS SWITCH MAY RE USED TAGETHER QR
SEFARGTELY FROM THE AMPLIFIER IN/OUT SWITCH. WHEN SWITCHED

CINT THE GREEM STATUS LIGHT SHOULD ILLUMINATE AND THE FREAMF
SHOULD FUNCTION FER THE SFECIFICATIONS. UROM TRANSMIT, THE RF
SENSING CIRCUIT SWITCRHES QUT THE FREAME TO FREVENT DAMAGE TO
THE LNA SYSTEM, AMD LUFON RECEIVE THE FREAME IS SWITCHED RALCE
Iha




C) MODE CONMTROL

WITH THE MODE SWITCH UFWARDS IN THE "FM" FOSITION, THE T/R
SWITCHING DELAY TIME IS AT & MINIMUM. THIS ALLOWS FM OFERATION

WITH FAST TWO-WAY TRANSMISSONS AND NO NOTICAELE AMPLIFIER
SWITCHING TIME.

WHEN THE MODE SWITCH IS IN THE "CW-gsE® FOSITION, A& TIME DELAY
18 INCORFORATED IN THE T/R SWITCHING, AND THE DELAY TIME 15
ADJUSTABLE FROM THE FOTENTIOMETER LOCATED ON THE REAR FANEL.
THIS DELAY FUNCTIONS TO HOLD THE AMPLIFIER IN THE AMFLIFY
{TRANSMIT) MODE DURING FPAUSES IN VOICE TRANSMISSON OR EREAKS
BETWEEN CODE SENDING. DELAY FERIODS OF up TO 2-4 SECONDS aRE
AVAILABLE. NOTE THAT THE AMFLIFIER IS ALWAYS OPERATING IN THE
LINEAR MODE REGARDLESS OF THE MODE SWITCH SETTING.

REMOTE CONTROL FEATURES

PIN # REAR PANEL

OUTSIDE VIEW

B REMOTE ACCESSORY SOCKET
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GENERAL COMMENT ON FTT OFERATION:

FOR HARD KEYING THE AMF, FUT FRONT FANEL MODE SWITCH IN
"FMTYOMODE. THEM CONNECT FIN 2 OF THE REMOTE FLUG TO YOUR
XCVRTE PTT OUTFUT AND FIN & TO GROUNMD. THE XCVRS FTT SHOULD
GROUMND ON XMIT AND REMAIN NEAR +172V ON RECEIVE. KEYIMNG THE
XCVR™S MIC WILL KEY THE FOWER AMFLIFIER INTD THE "RF ONY
CONDITION AND RETURN THE AMFLIFIER TO "RF OFF" IMMEDIATELY
UFON UNEEY ING.




TE
SYSTEMS

REMBTE CCOMTRDOL 8 FERATION

a1il ampiifiers now have new, improved remote control
capabilities as follows:
— Remote control the RF power amplifier
— Remote control of the Gads FET preamplifier
— Improved GafAs FET preamp burnout protection

General Operzation TE Systems amplifiers are factory wired for
internal RF sensing operation with =z Capability for hard-keving.
ihe hard-ksying overrides the RF sensing and is done by wiring
the remote socket’s pin 2 to the transceivers FTT.

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

the amplifier to operate, and conversley, lett unconnected the
amplifisr is disabled.
*## The unit has the following remote functions available:
RF Sensing
RF Amp Eonnect pin S and pin &
Amplifier switch "On"

Preamp Connect pin S and pin &
Connect pin 3 and pin 4 {note pin 3 is +12 VYdc)
Amplifier switch "Off": Preamp switch "Df+"

RF Amp and Preamp
Connect pin 5 and pin &
Connect pin 3 and pin 4 {note pin 3 is +12 vdc)
Amplifier switch "On";: Freamp switch "Gff®

RF Amp and Preamp disabled

=

Disconnect pin S5 and pin &

Hard—-keving
RF Amp Connect pin 5 and pin &

Connect pin 2 to transceiver PTT {gnd on xmit)
amplifier switch "On"

Preamp Connect pin S and pin &
Connect pin 3 and pin 4 {nocte pin 3 is +12 Vvdc)
Connect pin 2 to transceiver FTT {(gnd on xmit)

Amplifier switch "Of+"; Freamp switch "OFf+"

RF Amp and Preamp
Connect pin S and pin &
Connect pin 3 and pin 4 {(note pin 3 is +12 vdc)
Connect pin 2 to transceiver FTT ignd on xmit)
Amplifier switch "On"j Preamp switch "OFf+"

RF Amp and Preamp disabled
Disconnect pin S and pin &3 disable FTT from pin 2
FOU3s




TEMFERATURE CONSIDERATIONS

NORMAL OFERATION OF THE AMPLIFIER USING INTERMITTENT DUTY
(ICAS RATINGS) WILL ALLOW THE DISSIFATED FOWER TD ADERQUATELY
CONVECTION COOL TO THE AIR VIA THE HEATSINK FINS. THE FINS
MUST BE MOUNTED FACING UFWARDS TO FERMIT THE COOLING, AMD
ADERUATE AIR SFACE MUST RBE ALLOWED (SEE INSTALLATION -
MOUNTING). IT IS IMFORTANT THAT THE AMPLIFIER®S HEATSINK
TEMFERATURE REMAIN WITHIN ACCEFTABLE LEVELS IN ORDER TO ALLOW
FROFER AMFLIFIER OFERATION AND TO PREVENT DAMAGE TO INTERMAL
COMFONENTS. THE ACCEFRTARLE DUTY LEVELS ARE Z0% 0OR LESS WITH
TRANSMISS0M DURATIOMS LESS THAN 1 MINUTE AMD HEATSINEK
TEMFPERATURES LESS THAMN +&0 DEGREES CENTIGRADE.

IF THE HEATSINK TEMPERATURE DOES RISE ARBOVE +&5 DEGREES
CENTIGRADE DURING OFERATION, A TEMFERATURE THERMOSTAT SWITCH
WITHIN THE UNIT SWITCHES OFF THE FOWER AMFLIFYING MODE. UFOM
SWITCHING, THE UNIT MUST COOL DOWN 1% DEGREES BEFORE THE
SWITCH RESETS TO ALLOW THE AMPLIFIER TO AGAIN OFERATE. THIS
FAILSAFE FEATURE FREVENTS ACCIDENTAL KEYING OR EXTENDED
OFERATION FROM CAUSING AMPLIFIER DAMAGE.

IF LONMG TRANSMISSONS ARE RERQUIRED, THE UNIT'S HEATSINK MUST BE
COOLED BY EITHER FORCED AIR OF CONDUCTIVELY COOLED TO A cCoOOL
BODY. FORCED AIR IS THE EEST MEANS AND CAN BE PERFORMED WITH A
SMALL BOXER TYFE FAM. TE SYSTEMS SUGGESTS ACTIVATING THE FaM
FROM THE REMOTE ACCESSORY SOCKET AND INCORFORATING A TIME
DELAY TO ALLOW.THE FAN TO RUN SLIGHTLY OVER THE TOTAL
TRANSMISSON TIME. CONTACT TE SYSTEMS DR ITS AGENT FOR
AFPFLICATION ASSISTANCE ON THIS.




SECTION IV
THEORY OF OPERATION

RF FPOWER AMFLIFICATION:

WHEN A TRANSMITTED SIGNAL FROM A& TRANSCEIVER IS AFFLIED T THE
"XCVR" FORT AND THE UMIT 1S5 SWITCHED ON, A SMALL AMOUNT OF
SIGNAL IS COUFLED OFF, DETECTED, AND ACTIVATES THE T/F
SWITCHING CONTROL CIRCUITRY. THE T/R RELAYS THEN CLOSE AMD THE
INCOMING SIGNAL TRAVELS TO THE RF FOWER AMFLIFIER STAGES. URON
TERMINATION OF THE TRAMSMITTER'S SIGNAL, THE T/R SWITCHING
CIRCUITRY SENSES THE LOSS OF RF AND THE RELAYS RETURN TO THEIR
NORMALLY CLOSED FOSITION ANMD RF AMPLIFICATION IS5 TERMINATED.

THE RF FOWER AMFLIFICATION SCHEME IS ONE STAGE DRIVING TWOD
FARALLEL CONMECTED STAGES. THE FIRST STAGE AMPLIFYS THE
INCOMING SIGNAL, WHEREUFOM, IT IS DIVIDED AND DRIVES EACH
SECOND STAGE EQUALLY. THE TWD OUTFUT STAGE FOWERS ARE ADDED IN
FHASE AND THE RESULTANT SIGNAL FASSES THRDOUGH THE T/R RELAY,
THE OUTFUT FILTER, AMD TO THE “ANTENNA" CONNECTOR.

EACH AMPLIFIER STABGE IS RUN IN A CLASS A-R BIASED
CONFIGURATION THAT ALLOWS GREATLY IMPROVED LINEARITY AND
5MOOTH FOWER TRANSFER PERFORMANCE. THE EIAS ARRANGEMENT 15
HARD BIASED TO MAKE BIAS CHANGES LESS SENSITIVE TO RF LEVELS

AND SILICOM DIODES ARE USED TO PROVIDE THERMAL. BIAS TRACKING
IN THE RF FOWER TRANSISTORS.

TE SYSTEMS HAS DESIGNED EACH STAGE TO HAVE A LOW &
FERFORMANCE. THIS ALLOWS WIDER RF RESFONSE WHILE KEEFING RF
LOSBES AT A MINIMUM. THE RESULT IS A RF POWER AMFLIFIER WITH
FERFDRMANCE OVER A LARGE SEGMENT OF THE RAND WITHOUT RETUNING.
EFFICIENCY IS KEPT HIGH BY STATE-OF-THE-ART DESIGN AND RUALITY

COMFONENTS THAT MINIMIZE HEAT DISSIFATION AND REDUCE CURRENT
CONSUMFTION.

ALL DC CONTROL CIRCUITS ARE AFPROFRIATELY BYFASSED TO
ELLIMINATE FOSSIBLE RF SFURIOUS PRODUCTS. LOW FREBUENCY
FEEDBACK CIRCUITS ARE INSTALLED WHERE NEEDED TO FREVENT LDOW
FREQUENCY SFURIOQUS PRODUCTS ATTRIBUTAERLE TO COMMONM EMITTER
VHF /UHF FOWER TRANSISTORS.

FINALLY, THE AMPLIFIED SIGMNAL IS AFFLIED TO THE AMFLIFIER®S
LOW PASS FILTER AND ON TO THE ANTENNA FORT CONNECTOR. EACH
MODEL INCORFORATES A LOW FASS FILTER DESIGNED SFECIFICALLY FOR
THE FREQUENCY RANGE WHICH ALLOWS MAXIMIZATION OF THE STOFBAND

ATTENUATION FOR THE HARMONICS AND MINIMIZATION OF THE LOSS
INEBAND.




RECEIVE LNA:

WHEN THE FRONT FANEL FREAMF SWITCH IS ACTIVATED TO THE "an“
FOSITION, THE INCOMING SIGMNAL IS FED INTO THE RECEIVE FREAMP.
THE SIGMNAL IS AFFLIED TO THE LOW NDISE GAAS FET DEVICE RY
IMFEDANCE MATCHING THE SIGNAL TO THE GATE OF THE DEVICE. InN
THIS CASE, IMPEDANCE MATCHING IS ACTUALLY NOISE FIGURE
MATCHING SUCH THAT A MINIMUM NOISE FIGURE FERFORMANCE IS
ACHIEVED. THE AMFLIFIED SIGNAL IS THEN FRERDUENCY MATCHED INTO
A BANDFASS FILTER AND THEN TO THE S0 OHM OUTFUT (ANTENNA
PORT) .

SELECTIVITY IS ACHIEVED EY THE FREQUENCY SELECTIVE INFUT MATCH
AND THE SINMGLE POLE FILTER AT THE DEVICE'S QUTPUT. THE USE OF
THE ADDITIONAL OUTFUT SELECTIVITY FURTHER ENMHANCES OUT-0OF-RAMD
SIGNAL REJECTION WITH ONLY MIMIMAL IN-EAND SIGNAL ATTENUATION.
THE GAIN VARIATION IS TYFICALLY 1 - 2 DR WITHIN 10% OF THE
CENTER BAND. THIS IS SUFFICIENT ENOUGH TO MOT CAUSE RECEIVING
VARIATIONS WITHIN THE BAND.

FROFRIETARY CIRCUITRY IS EMPLOYED TO INHIRIT THE TRANSMIT
SIGNAL FROM DAMAGING THE SENSITIVE LOW-NDISE GAAS FET DEVICE.
THEREFORE, THE APFLICATION OF HIGH FOWER TRANSMIT SIGMNALS
CANNOT CAUSE GAAS FET DEVICE FAILURE. UPON TRANSMITTING, THE
T/R RELAYS ACTIVATE IMMEDIATELY TO SWITCH THE TRANSMITTED
SIGNAL AWAY FROM THE FREAMP AMD INTO THE RF POWER AMFLIFIER
SECTION. ADDITIOMALLY, SINCE THE FREAMP 18 FROTECTED FROM RF
BURNOUT, OTHER ATMOSFHERIC SIGNAL TRANMSCIENTS COMING FROM THE
ANTENNA ARE LESS LIKELY TD CAUSE GAAS FET DEVICE FAILURE.

T/R SWITCHING

AS MENTIONED IN THE SECTIONM "RF FOWER AMPLIFICATION" THE
AMPLIFIER"S TRANSCEIVE SWITCHING IS DONE BY RELAYS DRIVEN RY
THE T/R SWITCHING DC CONTROL CIRCUIT. WITH NO TRANSMITTED
SIGNAL AFFLIED, THE MAIN T/R RELAY REMAINS ALWAYS IN THE
RECEIVE FOSITION AND (WITH THE FREAMP OFTION) THE RECEIVE
FREAMF RELAY MAY OR MAY NOT BE SWITCHED IN.

WHEN TRANSMISSION COMMEMNCES, THE MAIN T/R RELAY IS DRIVEM TO
SWITCH THE INCOMING SIGNAL TO THE AMFLFYING STABES. IF
OFTIONED, THE FREAMP RELAY IS SIMULTANEOUSLY DRIVEN TO SWITCH
DUT THE FPREAMP AND DISCONNECT ITS DC VOLTAGE.

IN ALL FRONT PANEL SWITCHING CONFIGURATIONS, THE RECEIVE GAAS
FET FREAMF IS PROTECTED FROM RF BURNOUT ATTRIEUTABLE TO THE
INCOMING RF SIGMNAL OR THE AMFLIFIED SIGNAL. THIS UNIQUE

FEATURE ALLOWS THE USAGE OF HIGH QUALITY, LOW-NOISE GAAS FET
DEVICES IN THE RECEIVE PREAMP YIELDING SUFERIOR RECEIVING
FERFDRMANCE UNODBTAINABLE HERETOFORE. 4-2
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REF. DESIGNATION QUANTITY DESCRIFTION

Al 1 MAIN FC BOARD

Az 1 T/R SWITCH FC ROARD

AT 1 GAAS FET PREAMF (VHF)

A1C1,AL1C2,ALCT 3 SO00FF CHIF CAF.

A1C4,A1C10,A1CTS 3 .OO1IMF DISC CAF.

AlC&L,AIC19,ALCST 3 6SFF VARIABLE CAF.

ALC7,AIC17,AL1C4H0 3 1O00FF SM CAF.

ALCY,A1C16,ALC2S 5 200FF METAL CAF.

AlC3Z,A1C3E

A1C14,A1CT0,CICTL 3 .OSUF DISC CAF.

ALEZ1, BICZT o 40FF METAL CAF.

AIC24,A1C27 2 100FF METAL CAF.

A1C28, ALC29 5 400FF METAL CAP.

AIC18,A1C41,A1C43 = .01UF DISC CAF.

AlCAZ 1 470UF ELECTROLYTIC

A1C4& 1 1000FF METAL CAF.

AlC47 1 SELECTED METAL CAF.

A1C4ASB 1 SELECTED METAL CAF.

A1CL,AICE,ALC12,A1C1E 'NOT USED

ALC1S,ALC20,A1C22, A1CT4,AL0TS

AZC1 1 SELECTED DISC CAF.

AZCZ 1 SUF ELECTROLYTIC

ARCT 1 .001UF DISC CAF.

AZCA 1 SELECTED CAP.

ALCRL,ALCRD 2 SILICON DIODE, ZA

AL1CRT . 1 SILICON DIDDE, &A

A1CRS,ALCR7, ALCRS 3 LED-RED

ALCR& 1 SILICOM DIODE, 1A

ALCRY, ALCR1G 2 LED-GREEN

AZCR1,AZCRZ, AZCRS 3 SILICON SW DIDDE

AZCRE, AZCR4, AZCR&, AZCR7 4 SILICON DIODE, 1A

ALF1 1 35A FUSE

A1FHL 1 FUSEHOLDER

AlH1L 12 4-40X1/4 SHCS

ALHD & 4-40X5/16 SHCS

ALHS 12 4-40X7/8 SHCS

AlH4 4 4-40%X1/2 SHCS

ALHS =8 #4 SFLIT LEWSHRS

AlHG 2 #4 FLAT WASHERS .0l4&

ALH7 18 #4 FLAT WASHERS .03Z2

AlHS 8 4-40X1/4 BLACK OX

A1TL-2 2 RF CONNECTOR (SELECTED)

ALJT 1 'DC REMOTE JACE (F)

4-5




Al1J4 1 DC FOWER PFLUGM)
ALIS 1 DC REMOTE PLUG(M)
AlJ4 1 DC FOWER FLUG(F)
AlJ&A,A1J7,A1I8 3 LED MOUNT ASSY

Alk1 1 RELAY Z2FORMC

ALEZR 1 RELAY 2F0ORMC

AL, ALL2, ALLE, ALLL4 4 RF CHOKE
ALLB,ALL22,A1LEE a RF CHOEE
ALL1IL,A1ILZ2Y? 2 COIL CHORE

ALLZEO 1 LARGE FEB CHOFE
ALLZEL 1 COIL, SELECTED
ALMPY 1 HEATSINK

ALMP2 1 FRONT FANEL 14106
ALMFT 1 REAR PANEL

ALMF4 1 COVER

ALMPS 1 HEAT PLATE

ALMF& 2 CONN SPACER

AlBL 1 TRANSISTOR NFN TESISUMD:?/WQ!£Q117
ALR2-3 2 TRANSISTOR NFN TES1S1035 ? oy -
AZE 1 1 TRANSISTOR NFN SW (”3C17?“L7
AZO2, AZDE, AZ04 = TRANSISTOR FNP SW
ALR1 1 RESISTOR, SELECTED
AIR2,AIRE 2 RESISTOR, SELECTED
AlR4 1 RESISTOR 2.9 0OHM
ALIRI,ALRSG 2 RESISTOR 15 OHM, 1W
ALRL1O 1 FOT 500K, .SW
AlR11-16 é RESISTOR 1k, .25W
AZR1 1 RESISTOR 100, 1W
AZR2 1 RESISTOR 22K, .Z25W
AZR4 1 RESISTOR 3.4k, .2S5W
AZRS, AZRY 2 RESISTOR 4,7k, .25W
AZRG 1 RESISTOR 1k, .25W
AZR7,AZR11 2 RESISTOR 10K, .25W
AZRB, AZR10 2 RESISTOR 470, .25W
A1S1,A1S82 2 SWITCH SFDT W/LED
A1S3 1 SWITCH SPDT

Al1S4 1 THERMOSTAT 63 DEG C




SECTION V
MAINTENANCE

INTRODUCTION

THIS SECTIOM OF THE MANUAL CONTAINS PERFORMANCE TEST AND
ADJUSTHMENT FROCEDURES DESIGNED TO ALLOW FIELD CHECES AMD
ADJUSTMENT OF THE UNIT. AS WITH ALL ELECTRONIC EQUIFHMENT, SUCH
ADJUSTMENTS MAY RE NECESSARY FROM TIME TO TIME TO ALLOW THE
UNIT TO FERFORM AT ITS OFTIMUM FPERFORMANCE LLEVEL.. THE
FOLLOWING TESTS AND ADJUSTMENTS SHOULD RBE FERFORMED BY FERSONS
TECHMICALLY KNOWLEDGEAEBLE IN THE SFPECIFIC AREA OF CONMCERM.
ACCURACY OF RESULTS WILL DEFEND OM THE QUALITY OF MEASUREMENT
ECQUIFMENT:; THEREFORE, THE USE OF HIGH-GRADE, LAR QUALITY TEST
EQUIFMENT IS5 EMCOURAGED.

RF FA ADJUSTMENT

REMOVE THE EIGHT SCREWS THAT SECURE THE AMFLIFIER COVER AND
LIFT OFF THE U-BHAFED COVER. NOTE THE FRONT AND EBACK OF THE
COVER S0 THAT IT CAN BE EASILY REFITTED AFTER TESTING. THIS IS
DESIRABLE SINCE THE COVER IS NOT SYMMETRIC AND REFITTING IS
MORE EASILY FACILITATED WITH THE FROCEDURE OQUTLINED. MOUNT THE
AMPLIFIER UNDER TEST WITH THE FINS DOWNWARD AND THE INTERMAL
COMFONENTS FACING UFPWARDS.

ANTENNA

[ i R 5 (5082)
: : | '
! 1
TRANSCEIVER 1 INPUT 1 TE SYSTEMS ) ourput .
RF
we > wrle ™ S waTTMETER  le—3) xovm ANTE——3  WATIMETER > >— 508
: (OPTIONAL) : AMPLIFIER | (OPTIONAL) | DUMMY 1.0AD
! .
1 i |
GND + [ | GND + : _____ 1
i ) -
AN NG S 3
PTT (OPTIONAL)
&
Fuse oC
\} SUPPLY [ —— 11ovac A= AMMETER (OPTIONAL)
- V =VOLTMETER (OPTIONAL)

OPERATIONAL / TEST SET-UP FOR AMPLIFIER




NEXT CONNECT THE AMFLIFIER UNDER TEST AS SHOWN IN THE
OFERATIONAL/TEST DIAGRAM AEOVE. THE FOLLOWING TECHMICAL FOINTS
OF INTEREST SHOULD BE NOTED BEFORE ACTUAL RF TESTING
COMMENCES:

A) CAFAEBRILITY OF MEASURING THE VOLTAGE AFPFLIED TO THE UNIT
DURING FULL FOWER DRIVE IS NECESSARY IM ASSURING FROFER
OFERATION OF THE UNMIT. IF THE DC VOLTAGE IS NOT 13.6& VDT UMDER
FULL LOAD, A SIGNIFICANT FPOWER OUTPUT DROF MAY EE EVIDENT,
THERERY, ASSURING SFECIFICATION NONCOMFLIANCE.

B) ALL CABLE CONNECTIONS SHOULD BE DONE WITH HIGH QUALITY
LOW LOSS 50 OHM CARBLES THAT USE 0DOD QUALITY RF CONNECTORS
USABLE AT THE TEST FREQUENCY. BNC AND N STYLE CONNECTORS ARE
EXCELLENT AND UHF CONNECTORS MAY BE USED ALSO IF PROFPER
ATTENTION I8 GIVEN TO THEIR ASSEMELY AND CONMECTION.

C) THE ANTENNA OR S50 OHM LOAD SHOULD FRESENT & VERY LOW
VBWR TO THE AMPLIFIER S0 THAT TUNING ADJUSTMENT CAN EBE

OFTIMIZED FOR A S0 OHM SYSTEM AND MAXIMUM FORWARD FOWER IS
OBTAINABLE.

e e e e e e e e e e e e e o e e et i e S s e 18 G e e e GG bt 10 0 s S0 b . S et s e e 22 e e e e’ e oeems e e e v e

1. ODUTRPUT POUWER

WITH THE SYSTEM CONNECTED AS SHOWN AROVE IN THE .
OFERATIONAL/TEST SET-UP DIAGRAM AND ALL SWITCHES "“OFF", AFFLY
DC VOLTAGE AND FULL RF DRIVE. THE OUTFUT FOWER METER SHOULD
5HOW FOWER OUT SLIGHTLY LESS THAN THE INFUT DRIVE FOWER.

NEXT MAKING SURE A LOW VSWR ANTENNA LOAD IS CONNECTED, TURN

- THE AMFLIFIER IN/OUT SWITCH TO "ON". THE DOUTFUT FOWER METER
SHOULD RISE GREATLY TO THE SPECIFIED FOWER OUT AND THE CURRENT
METER (IF CONNECTED) SHOULD INDICATE THE AFFROXIMATE SFECIFIED
CURRENT. THE INFUT POWER METER SHOULD INDICATE THE LEVEL OF
AFFLIED INFUT FOWER AND SHOW VERY LITTLE, IF ANY, REFLLECTED
FOWER. IF THE POWER SPECIFICATIONS ARE NOT MET WITHIM 5%, THE

UNIT CAN BE CHECKED FURTHER FER THE TUNING ADJUSTMENTS SECTION
BRELOW.




i TUNING ADJUSTMENTS

2. TUNING ADJUSTMENTS

THE FOLLOWING DIAGRAM AND CHART SHOW THE TUNING ADJUSTHMENTS
THAT CAN BE FERFORMED TO THE AMFLIFIER UNIT. THE UNIT SHOULD
EE CONNECTED AS DESCRIBED AROVE AND CALIBRATED, ACCURATE TeoT
INSTRUMENTATION BE USED.

TOP VIEW WITH COVER REMOVED

@

. d’ : ey
FRONT - | REAR
] ) CU

CC -
aoR =

Il

EXCVR

ARHRRHERRKRRRE R AR IOR RO IO KRR KRR R R R R AR AR N A R R kR

RRK LS ¥
RRE MODEL 14106 TUNING CAPACITOR EEY FXA
¥ K Kk
x#x#******###*******x**x****mm***x*mmm*#*##*#*#***xm*#***
E Kk
E & A - INFUT VEWR TUNING ADJUSTHMERNT ES 4
* K CB — MNOT USED RE
S CC — INTERSTAGE TUMING ADJUSTMENT 4
KK Co - NOT USED W
¥ CE - NOT USED Kok
K CF - DOUTPRUT FOWER TUMING ADJUSTMENT £
b B S

R KCRCR ROROKOKR R RO IR OIOR KR ROKKOKROKOIOR FOROR R R OR R ko ok ok %

A TRFUT VSWR
WITH THE AMFLIFIER UMDER TEST CONNECTED AS SHOWN AROVE T THE
OFERATIONAL/TEST SET-UF DIAGRAM AND INFUT POWER AFFLIED AT THE
FREQUENCY SFECIFIED, ADJUST TRIMMER CAFACITOR "CAY FOR MINIMUM
REFLECTED FOWER A5 MEASURED ON THE INFUT POWER METER. THE
FIMAL INFUT VEGWR SHOULD BE <1.5:1 ACROSS THE BAMND.




B. OUTFUT FOWER
MEXT CHECE THE UNIT FOR OUTRUT FOWER AS MEASURED RBY THE DQUTRPUT
FOWER METER. THE READING SHOULD BE WITHINM 5% _0F THE SFECIFIED
LEVEL. IF IT IS NOT, THE TRIMMER CAFACITORS "CC" AND "CFY CAN
RE ADJUSTED FOR MAXIMUM QUTRUT FOWER. WHILE THE aMPLIFIER IS
FACTORY TUNED FOR MAXIMUM FOWER INTO A VERY LOW VSWR OQUTFUT
LOAD, SOME INSTALLATIONS CAM RE FURTHER QUTRUT FPOWER OFTIMIZED
BY FERFORMING THE ARBOVE ADJUSTMENT. AS A FIMNAL CHECEK, THE
AMFLIFIER SGHOULD BE CHECHED FOR SFECTRUM CLEANLINESS USING A
HIGH QUALTIY LARORATORY SFECTRUM ANALYZER.

RECEIVE LNA ADJUSTMEMT:

FROFER ALIGNMENT OF THE LNA CAN ONLY RE FERFORMED USING
INSTRUMENTATION CAFABLE OF MEASURING AMPLIFIER NDISE FIGURE
AND ASSOCIATED GAIN. ECQUIFMENT SUCH AS THE HEWLETT FACKARD
89704 OR THE EATON 2075 ARE IDEAL FOR SUCH MEASUREMENTS.
ALTERMNATIVELY, SEFARATE GAIN AND NOISE FIGURE MEASUREMENTS CAN
EE MADE USING OTHER EQUIFMENT BUT THE MEASUREMENT ACCURACY MAY
NOT BE GO0OD, ESFECIALLY WITH NDISE FIGURES BELOW 1 DE.

ASEUMING RECENT NOISE FIGURE INSTRUMENTATION IS AVAILABLE, THE
NOISE SOURCE IS CONNECTED TO THE "ANTENNA" FORT OF THE
AMFLIFIER UNDER TEST, AND THE INSTRUMENTS I.F. INFUT IS
CONMECTED TO THE AMFPLIFIER"S "XCOVR" FORT. USING A SWEFT
OSCILLOSCORE DISPLAY ACROSS THE SPECIFIED FREQUENCY BAND, ALL
THE TRIMMERS AMND TUNING COILS ARE ADJUSTED FOR MIMIMUM NOISE
FIGURE AND MAXIMUM ASS0CIATED GAIN. THE FIMAL TUNING RESULTS
SHOULD AGREE WITH THE SFECIFIED DATA TO THE FOLLOWING
TOLERANCE PERCENTAGES: NOISE FIGURE 20%, GAIN 10%. NOTE THAT
THE INFUT TRIMMERS CAN EE TUNED EITHER SIDE OF MAXIMUM GA&IN
WITH THE NOISE FIGURE MINIMIZATION OCCURING ON ONLY ONE SIDE.
THE INPUT TRIMMER(S) SHOULD ALWAYS BE TUNED FOR MINIMUM NOISE
FIGURE AT THE FREQUENCY OF INTEREST.

TE SYSTEMS LNA DESIGN EMFPLOYS AN ADDITIONAL DUTFUT SELECTIVITY
SECTION TO ENHANCE OUT—-OF-BAND SIGNAL REJECTIONM. THIS
INCREASED AMFLIFICATION @ HAS MINIMAL IN-EAND GAIN-REDUCTION
BUT GREATLY REMOVES THE FOSSIERILITY OF ADJACENT QUT-OF-BAND
SIGNAL MIXES OCCURRING FROM UNDESIRED SIGNAL OVERLODADING.




