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FL-110 LINEAR AMPLIFIER

The FL-110 is 2n all solid state linear amplifier designed to match
the TT-3015 and TT-7 transcelvers covering ham bands 160 through
10 maters,

The FL-110 uses 5 pair of SRE-1427 transistors in & pushopull,
broad band linear amplifier circuit configuration with negative

Zoedback zeducing the distortion and spurious radistion.

The Automatic Level Control Gireuit controls the exciter gain to
allow the highest average power without distortion caused by peak
clipping, and, protects the PA transistox {rom destruction due to
overdrive.
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DO NOT EXCEED RATED DRIVE
POWER OR DESTRUCTION OF
THE PA TRANSISTOR MAY RESULT,




SPECIFICATIONS

Crenit Trangistorized push-pull,
wide-band linear smpliie:

Frequency Coverage Ham bands 160 tarough 10
meters.

Wave Form 5B, AM, CW and FSK

Mas. Drive Power 15watts CW, 558

fwatts AM. FSK

Imput brpedance 50 ohms unbalanced
Sutput Impedance 50 ohims usbalanced
Max. Taput Power 200 watts DC SSB, OW

75 watts DG FSK
50 watts DG AM.

Distortion Better than 31 b
Spurious Radistion Liess than -20 db
Power Reouirement 12,5V DG +10% negative ground

Receive 0,05 amps
Transmit 17 amps at 100 watts
Output MHz,

Size 120(W) x 100(H) % 200(D) m/m
Weight 2.5k
SEMICONDUCTOR COMPLEMENT
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EXCEEOING CURRENT LEVEL AS LISTED IV OPERATING MANUAL
MAY CAUSE SPURIOUS IN VIOLATION OF FoC RULE 8113,
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Switeh to tara power "ON'.

Switch selects relay hold time
Zor carrier operated change-over.
Relay time is 0, 1 - 0.2 seconds
fox FAST and 0.3 - 1.0 seconds
for SLOW positions

Switeh selects the Amatour bund
bebween 160 2nd 10 metess.

Green lamp indicates receive mode,

Linear amo i3 shut down.
Input conasctor for the arive
Zrom exciter.

Antenna connector.

DC-13.5V, 204 power input.
Sxtersal BTT control ferminal
is included

Switch to select relay polarity.

Ground conaeetion.



INSTALLATION AND OPERATION

The FL-110 Lineos Ampliier s instalied and operated vary simely.
power source and an antenna.

equizes only 4 13.5 volis
ey Lo LT g e ey plesse
Thid i Chee By b b g et 1o,

PERMANENT DAMAGE WILL RESULT I THE
WEONG POLARITY OF DC POWER VOLTAGE
IS APPLIED 70 THE FL-110, OUR WARRANTY |
DOES NOT COVER THE DAMAGE VHICH WOULI

RESULT TO TUE AMPLIFIER I THE RCORRECT
POLARITY WAS

FL-110 will operate sstisfactorily from any 12 - 14 valts DG power
source having 2 20A current capacity. When making coanections to the
Fouwes sovves, s cestaia he e ORANGE lowd is Sormasted fo fhis
positive (+) and the BLACK lead to the negative (-},

The power cable should be a5 short as possible to minimise voltage
4rop and 1o provide & low impedance path from the FL-110 to the
powes supply.

Priox to operating the FL-110 in 2 mobile installation, the automobile’s

ing should be checked. Inmany vehicles, the
some cases, the regulator may

% cherging valtge. Itis necossary

to carefully set the regulator o that the highest chaging voltage docs

oot exceed 14

No spectal installing precautions need be observed if adequate

veatilation space is available, However, it is recommended that

extcessively warm locations, such 2a cax heater ducts, should be

avoided. The FL-110 should be installed in such a way so that the
sink £s an top.

Tt 4s also very important that the antenna used with the FL-110
presents  faixly close 50 ohms non-reactive load. I the SWR is as
; He sniost over Gecressmxnd fap AT cirasitoill

t the power transistor,

Tigh as 2
ok with W1




The FL-110 can he keyed either manvally or automatically.

Fox mensal operation, use the accessory relay output of the
transceiver in use as ilustrated in Fig. 1. With this iaterconnection,
the FL-110 is Keyed by push-to-talk operation of the transceiver.

Gax

fully examine the relay Simction of the transesiver.

The switch marked PTT on the rear panel should be set to (-}

the transcelver which has the accessory relay contact close to grousd
in transmit (ET-101 sexiss), It should be set o (+] position for the
transceiver which has the ralay contact cloge o = positive voltage i
transmit (FT-301 series).

Use a coax cable fox the connection between the transceiver and the
TL-110 linear amplifier.

£ DRIVING POWER SHOULD NOT EXCEED 15 WATTS
UNBER ANY CIRCUMSTANCES,

DO NOT KEY THE FL-110 WITHOUT THE PROPER ANTENNA

BEING CONNECTED

TEE COLLECTOR OF THE PA TRANSISTOR IS CONNECTE!
TO THE POWER SOURGE AND DRAWS 5 MILLIAMPS WHEN
THE POWER SWITCH IS AT "OFF" POSITION, THERETFORE,
IT IS RECOMMENDED TO DISCONNEGT POWER CABLE FEOM
THE BATTERY WHEN THE FL-110 IS NOT BEING USED FOR
SEVERAL MONTHS.

Figure 1 Figure 2



When the power switch is set o 'OFF! position, the FL-110
does ot opezate and the antenna is diractly connected (o the
transceiver. When the power switch is 'ON'!, a green Lamp
Lights up and the FL-110 1s keyed together with the transceiver.
On tranemit, & red lamp lights up.

The FL-110 can operate automatically when the transceiver is
operated by VOX (voice controlled) mode. The transmitter

than 1 watt, the carrier operated change-over cireuit does not
function

I¥ THE A¥P (AUTOMATIC FIN.
CIRCUIT STARTS TO WORK, 2
Liyp LicHzs U sqowmc o 8
TIONING.

1F T PPENS, TURN THE POWER SWITCH
VOFE! AND CHECK ¥OR

WEICH WILL BE EITHER A DEFECTIVE
SYSTEM OR OVERDRIVE FROM THE EXCITER.

TER ELIVINATING THE PROBLEM, THE A4
CIRCUIT CAN BF RESET BY TURNING THE BOWER
SWITCH "ON',




CIRGUIT DESCRIP!

n

The FL-110 consists of fou: -- CouBLE
CONTROL CNIT, HOOSTRR UNIT sas Lir srit.  On ive
node, a received signal is fed through 71, RL1 and J2 to the
transceiver antenna termir

On ranemit, the output signal from the trans
prases thraugh the CM couples T101 n the cospler umit BL1680
wheze the RF voltage is detected and applied to the control uait
PB-1681 in order to activate the relay RL1

A forwasding wave is detected by the vollage doubler rectifier
DI and D103, 15-1007 and  relected wive is detected by D102
and D1 [T recited DC woliaged ace moplled o
comparator Q20- 710 wmch sontrols relay driver,

oL, 29CaT2Y and Gon 260725 o welaeta v,
such aa VSWR 113, the output of Q204 is low snd the selay driver
cireuit does not functi

A past of the DC voltage obtained from the forwarding wave is
applied to the AEP c: in order to operate RL20 to disconnect
Bicachivating-volfega tar R s Rechrig i oA Toay
£rom damage due to overdrive. The elay hold 6

FAST oz SLOW by adding G201 for & longes disc:

When RL1 is activated, the bias voltag:
aad the amplifier starts o operate.

applied to the PA transisiors

The Griving power is Zed through lizer cizeuit consisting of
R1210, RI211, C1201, C1202, R1201, R1202 and L1201 to the inpr
trenstoemes TIZO01to be amplified by Q1201 and Q1202 SKF -1 455 which
works 28 2 wide-band linear amslifier in & push-pull configaration.

he Negative Teedback circuit consisting of RI206, 11204, R1204
na Lrios improves the stability and the linesrity of the B4 stage.

‘The 13.5 Volt DG voliage is regulatod t 0.65 volts by a ragulator
Q1203, 25D235 to be used as bias for Q1201 aad QI202, Q1203 is
controlled by the voltage generated by D1201 and D1202, 10D10 which
varies in accordance with the temperature of the &

Order to protect the final transi

The amplified output is fed throu Low-Pass Filter Unit, PB-1577
which zeduces the harmonic radistion, and then passes through relay
BL1 10 the antenss.

PorHon of the output power is coupled through T301 to the AFP

The DC voltage obtained by rectifying the forwarding powes with
D302 and D304, 15-1007 4= ad to 0203, CWOL5 which controls
RL201 to opea RL1 when the outy
set by VR301

it powar exceeds preset value

gk VSWR

‘The DC voltage obtained by & reflocted powsr caused by b
(more than 1:3) also controls Q203 to open RL1.

.



MAINTENANCE AND ALIGNMENT

Yous FL-110 Linear Amplisier has been carefully aligaed and tested

stoue fctury prlor to sipment, The seiabilty of e slid siate
dovices used n 10 should provide years of reo
o Ll e Srmptifies 1n not abasod and, mormel roitine msintssitnce
is carrisd out.

The following precautions should be observed to prevent damage %

(a) Do not excesd 14 Volts D at the power receptacle.
When operating mobile, check the battery voliag
wnder 1oad (full output on W) with the engine
suanig fast exough so that the car somete:

shows a charge!.  Also, do ot opesate the
FL-110 if tae supply voltage is below "5 Vet DC.

(b)  Avoid direct exposure to sunshine 0% water.

(€)  Avoid extremely warm locations and maintain free
aix cizculation around fhe heat sink.

The FL-110 doss not require xealignment with nosmal usege. Service,
baequent realigament.

or renlacement of & mafor component, may fequire
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NMENT PROGEDURE

DELAY ADJUSTMENT (VR201)

relay hold time can be adjusted by
it i 00 e

TRE0L. Gueaiss

BALANGE ADJUSTMENT OF CM COUPLER (TG101, TC301)

Set the power switeh to O]

Comnect plus (+) lead
the poweh wwtoh o o

zeading (less than 0,1 volts).

AFP CIRCUIT ADJUSTMENT (VR202

o 1
A ep (2

Set VR202 ¢ = fully clockwise
couster —clockowise position in the contral unit,

LPF u

ma/wmmm & the antenna conector

s adjustment, compl
)

t o = fully clockwise position.

. Comnect dummy load fwattmeter,

TV TR s U LD Sl 5
Adjust TC301 for = més

am VTVM

VR203, VR301)

© the adjustment of CM coupler

and V203 to = fully

Set VR301 in the

st am anliser outpat to

Tura the powes switch "N,

The AFP circuit should not work with & 15 watts drive power.
If it should wors with 15 watts, slowly advance VR203 in a clockwise

aizection.




Repeat this procedure until the AFP circult works without fail
Sith a 20 watts inpat aad does 10t work with a 15 watls input.

Then, retete VRI0! in s counter-clockwise dizrection until the
AFP cizeuit is activated. Slovly rofate the VR30] back appraximaiely

outpat and
Slowly sotate VRZ03 nx . Ciociwis dixection urtl the AFB cireutt
is activ:

GARRIER CONTROL CIRCUIT ADJUSTMENT (VR101)

Aftex completion of above procedure, disconaect the PTT
5

untit the relay is activased. Recoves the PTT connection.

DA BIAS ADJUSTMENT (VR1201)

This adjustment is azly requived when the PA power transistors
re replaced, Otherwize, please do not adjust the VRI201 as
o incorzect setting will Tesult in damage to the PA transistors.

Gonnect 14 amemeier in the power sugply line (cut zed wire) to

b i e







PARTS LIST
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