PRESERVATION COPY BY N2CKH

PL-110 LINEAR AMPLIFIER

GEMNERAL

The FL-110 is an all aolid slale linear amplifier designed to match
the T -3013 and FT-7 transceivers covering harm bands 1460 through
10 rmealers.

The FL-110 uses a palr 0o SHEF -1427 tranaiastors in a push-pull,
broad -band lincar amplifier circuit configuration with negative
feedback reducing the distartion and spurious radiztion.

The Automatic Level Control Cireuvit controls the exciles gain to
Bllow the highest aversge power without distortion caused by proak
clipping, and, protects the IPA trangistor [rom destruction due to

pverdrive.

An internal change-over relay is operated automatically by either
a transmitted signal or PTT switch in the exciter.

CAUTION

DO MNOT EXCEED RATELY DRIVE
FOWER OF DESTRITCTION CQF
THE P4 TEAMSISTORE MAY RESULT,



Cironil

Frequency Coverage

Wawve Form

Max., Drive Power

Input Irmpedance
Chutput Impedance

Max., Input Power

Distartiaon
Spurious Badiation

Power Reguirement

SPECIFICATIONS

Transistorized push-pull,
wide-band linear amplifier.

Ham bande 160 through 10

metors,
358, AM, CW and FSE

15 watts
4 watta

CW, 55B
AM, FSK

50 ahms unbalanced

B0 ohmis unbalaneed

200 watts DO S8B, OW
Th watts DC  F3SK
BO owatks DC AM

Lietter than 31 db

Less than -490 db

13.5V DC +10% negative ground
Receive 0,05 amps

Tranamit 17 amps at 100 watts
Cratout 14 MH=z

120(W) = I00(H) x 200({D) m/m

2.8 kg

SEMICONDUCTOR COMPLEMENT
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Weight
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EXCEEDING CURRENT LEVEL AS LISTED IN DFERATING MANUAL
MAY CAUSE SPUAICUS IN VIOLATION OF FCC RULE BY. 74,
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CONTROLS, INDICATORS & CONNECTORS

LD LINEAR AMPLIFIER
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wwiteh to turn power NCIT I,

Swritelh selecls :n!:;'f held tirme

for garrier operated change-over.
Relay thme is 0.1 - 9, 2 secconda
inT FAST and 1,3 - 1.0 scconds
for 514W positiona.

awritch aelects the Armateur bhand
hetweon 150 and 10 rmeters.

Jreen lamp indicates receive mode.
Red lamo indicates transmit mode.
Bed lamp indicates that the AFP
cireull is in operation and that the
lineart arrp ig shut doen.,

Input connector for the drive
from exciter.

Antenna cannector.

DC-13.5V, Z0A power input.
IFxiernal PTT control terminal
ig ineluded .

Seritch to select relay polarity.

Cround connection.



INSTALLATION AND OPERATION

The FL-110 Linear Armplifier is installed and cperated very simply.
It reguires only a 13.5 velte DC power source and an antenna.
Hewever, the followlng points are wery important, therefore, please
read themn catefully before inatalling and operzting the FL-110.

CAUTION
HLEMAMNENT DAMACE WILL RESULT IF THE
WERONG POLARITY OF DC POWER VOL TAGE
IS APPLIED TO THE FL-110. OQUE WARRANTY
DOES MOT COVER THE DAMACE WHICH WOULD
RESULT TO THE AMPLIFIER IF THE INCORRECT
POLAEBRITY WAS APPLIED.

The FL-110 will operate satisfactorily firom any 12 - 14 volts DC power
gource having a 20A current capacily, When making connections to the
power source, be certain the the ORANGE lead is connected to the
pogitive {+) and the BLACHK lead to the negative [-].

The powear cable should be as short ae poasible to minimize voltage
dfl:llp and to provide a low i]r1E:-l‘:I'lEl.IH.‘.I:"‘: 11;1.1'.11 from the F1L.-110 to the
pawer suppl}r.

Prior to operating the FL-110 in a rnobile installation, the automobile's
voltage regulator setting ahould be checked. In many vehicles, the
voltage regulatar is very poor and, in some cases, the regulator may
be adjusted for an excessively high charping voltage. It is necesaary

tn carefully sot the regulator ao that the highest charging voltage does
nok axcesad |4 valts,

No special installing precautions need be obaerved if adequate
ventilation space ie available. However, it is recommended that
excegalively warm locations, such as car heater ducta, ghould be
avoided., The FL-110 should be installed in such o way so that the

heat mink is 3n top,

It is also wvery irmportant that the antenna used with the FL-110
presents a fzirly close 50 ohma non-reactive load. [f the SWH i a3
high as 2:1, the output pawer decreases and the AFP circuit will
work with 3WH 2:1 to protect the power transistor.



The FL-117 can be keyed either manually or autrmetically,

For maneal operation, use the acceszsory relavy citput of the
lrangceiver in vee as illustrated o Fig. 1. With this interconnection,
the FL-110 15 keyed by push-to-telk operation of the tranaceiver,

Carefully examine the relay funcion of the transceiver.

The switch marksd PTT on the rear panel should be get to (=) for ;
the transceiver which has the accesgory relay contact close to gpround

in transmit (FT-101 geries). It should be set ta {4} position for the
transceiver which has the relay contact clase to a poaitive voltage in
transmit (FT-301 aeries].

Tse a coax cable for the connection bebween the transceiver and the
FL=-110 lincar amplifier,

U Ny e T e I

THE DRIVING POWER SHOULD XOT EXCEED 15 WATTS
UNDEL ANY CIRCUMSTAMNCES.

DO NOT KEY THE FL-11¢ WITHOUT TIE PROPER ANTENNA
BEINC CONNECTED.

THE COLLECTOR OF THE PA TRANSISTCR IS CONNECTED
TO THE POWER SOURCE AND DRAWS 5 MILLIAMPS WHEN
THE POWER SWITCH IS AT "OFF" POSITION. THEREFORE,
IT [5 RECOMMENDED TO DISCONNECT POWER CABLE FROM
THE BATTERY WHEN THE FL-110 I5 NOT BEING USED FOR
SEVERAL MONTHS.
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When the power gwitch ia zet to "OFF!" pogition, the FL-114
does not opeorate and the antenna is directly connected to the
trangceiver. When the power switch ts "ON", 2 green lamp
Lights up and the FL-110'is keved sopether with the transceiver,
On transmit, & red lamp lghts ap.

The FlL.=119 can operate automatically when the iransceiver is

coer ated by VOX [(volce controlled] mode, The transmitter

carrier Ircrm the transceiver controls the change-over relay

in the F'L-110. The relay hold time is act to cither FAST or

SLOW to aelect delay thrne of the change-over relay, When

the FL-110 ie opoerated with the lower driving power of leas

than | watt, the carricr cperated change -over circuit does not I
fnnction, l

IF THE AFFP (AUTOMATIC FINAL PREOTECTION)
CIRCULT STARTS TO WORK, A BED WABNING
LaAMP LIGHTS UP SHOWING TIAT THIE LINIEAR
AMPLIFIEER L5 HOT FUNCTIONING,

IF THIS HAPPENS, TURN THE POWER SWITCH
"OFEF" AWND CHECHK FOR THE CAUSE OF TEOUELE
WHICH WILIL BE EITHER A DEFECTIVE ANTENNA
SYSTEM OR OVERDEIVE FROM THE EXCITER,

AFTER LLIMINATING THE PROBLEM, THE ATFF
CIRCUIT CAN BE BESET BY TUBRNING THE POWEE.
FWITCH "AN",



CIFCUIT DESCRIPTION

The FFL-110 consists af four majar parts -- COUPLING UNIT,
CONTROL UNIT, BOOSTER UXNLT and LEPF unil, On recelve
mode, a3 recelved agignel ig fed through J1, RLl a=nd J2 ta the
trafgceiver antenna berminal.

On tranemit, the outout aignal from the franaceiver antenna
passes through the CM coupler T101 in the coupler unit PB-1650
where the BF voltage is detected and applied to the control unit
PR-1468] in order to activate the relay RL1.

A forwarding wawve s detected by the voltage docbler rectitier
D101 and 103, 15-100T7 and a refllected wave ig detected Ly D102
and DI04, 15-1007, The rectified DC woliagea are applied o a
varnparalor QE, PC-2710 which controls Tq‘:l.'l."_:,' driver,

LQEQLl, 25CHTAY and Q20Z, Z5CTIEY ., With hipgh reflected wave,
such as YEWHR 1:3, the output of 2204 ia low and the relay driver
circuil does not function,

A part ot the DG voltage abtained from che forwarding wave s
applied to the AFF circuit in order to operate RL201 to discocnnect
the activating voltage foxr RL] thus protecting the PA transistors
fram damage due to overdrive. The Telay hold time iz eet to either
FAST or SLOYW by a.rlﬂi:g 201 for a lnngnr d:isr:hargq- time

When RL1 is activated, the bias voltage is applied to the PA transistors
and the amplifier atarts to operate.

The driving power is fed through the equalizer circuit consisting of
R141f, R1211, Cla0l, ©1202, WI1201, R1202 and L1201 to the input
transfiormer T 1201 to be amplificd by Q1201 and QL202, SRE-1427 which
worka ag 4 wide-bend linear amplifier in a push-pull configuration.

The Megalive Feedback circuit coneisting of B1206, L1204, BL1Z204
and L1203 impraves the stability and the lincarity of the PA stage.

The 13,5 Valt OC voltage is regulated to 0. &5 volts by a regulator
QLl203, 25023158 o be vased as biaa for Ql201 and Ql202. Q1203 is
controlled by the voltage generated by 21201 and DI1202, 10510 which
varics in accordance with the temperahite of the final transistor in
order to protect the final transistor.

The aemplified cutput is fed threugh the Low-Pass Filter Undt, PE-1577
which reduces the harmonic radiaticn, and then passes through relay
EL1 to the antenna.

A portion of the outpul power is coupled throagh T301 fo the AFP
cirpuit.

The IO weltape obfained by rectifving the forwarding power with
D30E and D304, 15-1007 i fed to 203, CWOE1E which contraly

LZGl to cpen EL1 when the oulpat power exceeds preset value
sot by VRI0L,

The DO veltage abtained by a reflected powers caused by high VEWR
frmore than 1:3) also controals Q203 to open KL,

it B



MATNTENANCE AND ALICHMENT

Your FL-110 Linear Amplifier hag been carefully alipned and testad

at our factory prior to ehipment. The reliability of the solid state
devices used in the FL-110 ghould provide yeare of trouble -free
service if the arnplifier is not abused, and, normal routine maintonance
la carried out,

The following precautions shauld be cbeerved to prevent damage to
the FL-110.

Y Lo not exceed 14 Volts DG at the power receptacle.
When operating mobile, check the battery voltage
under load (full output on CW) with the engine
running fast enocugh sa that the car ammeter
shows a ""charge'. Alse, do not operate the
FL-110if the aupply voltage is below 12 Velte DC.

{b]  Awoid direct exposure to sunshine or water.

[¢]  Avold extremely warm locations and maintain free
air circulation around the hest sink.

The FL-110 doeg not reguire realipnment with normal usage,. Service,
or replacement of a major component, may Tequire subsegquent rexlipnment.

.
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REALIGHMENT PROGCEDURE
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LELAY ADJUSTMENT (VILZ01)

The relay held time can be adiusted by YE201., Cloclkwise
rotation of VE201 will produce longer hald tirme.

SALANCE ADTUSTMENT OF CM COUPLER [TC101, TC301)

Sek the oW T gwitch to "'OQFF", Connect |'_'|'_'|_r11:-|-|'!|r load I'I"«'i-"iJ.H‘-J'I'II:‘%-C'I.'.
YP-150, to antenna connector. Set the output paower of the exciter
to 10 watta on the 3.5 MHz band. Confect a VTVM between a checol
point marked "B in the control unit (4] and ground {-). Adjust
Z€100 fer a minitmaen VIVM reading (less than 0. 0EV),

Conrect plua (+} lead of VIVM to TP301 in the LEF unit. Set
the power switeh to "ON'". Adjust TC30! for a mintmum VTVM
reading (less than 0.1 voltal.

AFP CIRCUIT ADJUSTMENT (VYBZ0Z, VRZ03, VRAD1)

Frior to this adjustment, complete the adjustment of CM coupler
deacribed in Step (2).

Set VIREZOZ to a fully clockwise position and VR203 to a fully
counter-clockwise position in the control unit. Set VE3I0L in the
LETF unit to a fully cleckwise pasition. Connect the dummy

load fwatbmeter to the antenna connector and apply 3,5 MHz

20 watls carrier signal from the exciter. Slowly advance VR2Z02

in a counter-clockwise direction and get VE20Z to the paint where
the AFFP relay is activated, Tura the power ewitch "OFE" and
adjust the exciter output to 15 watte, Turn the power switeh "ORY,
The AFP circuit should not work with & 15 watta drive POWET,

I3t should work with 13 watts, slowly advance VRE203 in a clockwise
dircction.

YRz BOOSTER LS
LNIT
OMTROL
5 Ur-'«lrlT LPF UMT

RICHT SIDE VIEW

=9 a
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Fepeat thig procedure until the AFF circuit works without fail
with a 20 watts input and doces not worl with a 13 watts input.

Thern, rotate VEIQ! in a counter -clockwiese direction until the
AP circeil is activated. Slewly rotate the YVIR30] back approximately
Edegreeca in & clockwiae direclion. Set the exelter to Yeceive,
Connect VEW K meter, antonna |:'|;:-11.P1r~_.1' and -.'|'|:|1':'|_'|-'_|',=__.r lead fwrattmcte
ta the antenra connector. Trangmib on 2.5 MHz and .'J.l'.].:_LI.I;'.L exciter
cutpat amd antenna coupler to produce YSWE 103 at 70 watte oulput.
Slowly rotate YR203 in a clockwise direction until the AFP circuit
i activated.

CARRIER CONTROL CIRCUIT ARDJUSTMENT (VE101)

After completion of above procedure, disconnect the PT'T
connection belween the exciter and FL.-110. Set VILLOL to
a fully clockwise position. Turn the power switch "ON!
and apply 3.5 MHz 10 warts OW signel from the exciter.
Carefully rotate VEI0L in a counter -clockwise direction

until the relay ia activated. Recover the PIT connection.
Fa Blas ADJUSTMENT [VEIZ01)

This adjustrent is only recuired when the PA power transistors
are replaced, Otherwise, please do not adjust the VRI120] as
ety incorrect setting will result in damage Lo the PA (ransistors.

Connect 1A ammmeter in the power aupply line {cut red wire) ta
meagnre FA collector ddie curzent. IMsconnecl the exciter {rom
the FL-110. Set PTT awiteh to [-) poeition. Connect PTT torminal
pin 4] to grourd, Turn the power awitch "ON'". Adjust VR1201

for 100mA idle current. Remove the armmeter [roim the cireuit

ot recover the wiring cut for the ammeter insiallation.

[A]

VR VR LPF BOOSTER  WRo VR o CONTROL
LRIT  UNIT LINIT

LEFT SIDE wWiEW
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PARTS LIST

MAIN CHASSIS | 1219 ~ 25WV _ 470, F
D  DIODE | i i -
| _ R 10D1(1N4002) T TRANSIFORMER -
) | L 1201 INPUT £ 220025
C CAPACITOR 1201 OUTFUT i 220026
~ CERAMIC DISC i S
1, 3 50 WV 0.047,.F | L INDUCTOR _ i |
I 1201 RF CHOKE 220034
RL RELAY DN 1202 RF CHOKE 220041
| AP3241 HC4 DC12V | 1203,1204 RF CHOKE _ # 220035
RLS RELAY SOCRET R
1 AP384455 HC4 SS A
'S "SWITCH
I POWIER —WD-QZIB COUPLER UNIT
2 DISLLAY - PB PRINTED CIRCUIT BOARD _
3 CBAND 2 2 602003505 £003506) 1680 (A~ Z.) Lo il .
1 T SS I° 22 08 P ) N .
B - D DIODE
J RECEPTACLE 101 ~105 Ge(GB) 1S1007 (1N270)
1 ~ ANT JSO 239 L - B
2 INPUT JSO 239 2 RESISTOR B _
3 POW R QMS AB6M CARBON FILM -
- 102 YW - B2Q
‘ - T 103,104 i W 470
) _ 101 ) AW 10K Q
"""" VR POTENTIOMETER '
BOOSTER UNIT 101 EVL-VOAA 00B54 50K Q B
PB PRINTED CIRCUIT BOARD -
14441 . s | | €  CAPACITOR _
- DIPPED MICA
Q TRANSISTOR : 101,102 50WV 18011
1201,1202 ~ SRF1427
1203 2SD313E(2SD235) CERAMIC DISC -
- 103~108 50WV ©0.01 ]
D 'DIODE - N B i
1201,1202 Si 10D10 TC TRIMMER CAPACITOR L
, B 101 ECV-1ZW 10x<40 J 10PF
R  RESISTOR -
CARBON COMPOSITION T TRANSFORMER
1207 A 3.3Q 101 CM COUPLER 220027
1203, 1205 LW 15 Q - .
1209 s W 680 € ) - -
METALIC FILM i
1204, 1209 1w 39Q
1208 3W 15Q CONTROL UNIT
1202 B 3W 56 Q PB PRINTED CIRCUIT BOARD -
1211 3W  68Q 1681 (A~ Z) gl
1201 5W 33 Q
1210  6W ' 24 Q Q  IC, TRANSISTOR & THYRISTOR
- ] 204 ~IC - 1 PC 271C
VR POTENTIOMETER 201 ~  Tr 2SC 372Y
1201 V18K3 2 ) 5KQB | 202 - - 2SC 735Y
203 Thyristor CW 01B
C CAPACITOR J -
~ DIPPED MIC A _ | D DIODE B -
500WV 82PF | 203,204 Ge(GB) 151007 (1N270)
1201 500WV ~ 430PF | 201,202 Si 10D1(1N4002)
1209 ~ 500WV 750 PF | )
1204,1205,1207,1208 500WV 1000PF | R RESISTOR i -
- o ~ CARBON FILM -
CERAMIC DISC 209 LiW 390 Q
1210,1213,1220 50WV 0.1,F | 205 B i W 680 Q2
208 J i W 1K Q
ELECTROLYTIC 206 A 27K Q
1211 16WV 330.F | 202 - Aw - 33K Q
1212 25W V 10.F | 201 i W 390K ©
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