2.2.3. Circuit Diagrams,

2.2,3.1. 150-W Power Bmplifier.
Reference Designation 4400

The HF-input signal is fed to a bridge-T network (R101l, R102, R103,
R104, C101 and L101) doing a constant impedance frequency correction
for the driver amplifier. The correction is approx. =12 dB at 1,6 mMHz,
=7:,5 dB at 15 MHz and ~6,5 dB at 30 MHz.

The driver amplifier is made up by Q101 and Q102 ({BLX 13) forming a
10-W class~A push-pull stage,

The input is matched to 50 ohms by means of T10l, which is a 2:1 un-
balanced to balanced transformer (50-ohm unbal./12,5~-chm bal.), Low
freguency input-impedance correction is performed by L102/R105 and

L103/R106 insuring a low SWR figure over the entire frequency range.

The output-load impedance is 50-ohm balanced,

The DC stabilization is performed by the zenerdiodes CR101, CR102 and
the dropping resistors R111, R135 maintaining a constant Veefo: Q101
"nd Q102 at between 25 V and 30 V.

Transistors with extremely low hFE value make it necessary to reduce

the value of R107 or R108 for maintaining a VCe below 30 V.

The collector currents are thus determined by the voltage drop across
R111 and R135. As the Vceo-Dr supply voltage varies from 44,5 V to

40,0 Vv, the Icc-Dr varies from 2,2 A to 1,5 A. This is the total current
consumption for the driver stage and is monitored by means of the
voltage drop across R113 fed to the instrument circuit of the “CF 6210/
CF 6150" panel through R112 and R133 connected to P1-7 and P1-8. 3A
will produce 100 mV across 100 ohms.

The driver ocutput is switched either to the input of the power stage

or directly to the HF=-QUTPUT through a balanced to unbalanced 1:1
transformer T102 by means of the relays K10l and K102, so that the driver
output 1s used directly at the reduced power levels "-12 dB" and

"-18 db". The relays are controlled from the "SYNTHEX SE 6000" making

a grounding of Pl-4,

1ae output power amplifier is made up by QLl03 and Ql04 (BLX 15} forming
a 150-W class-AB push-pull stage. Q103 and Q104 should be matched on
hFE within +/~ 12 per cent at 1.4 A, § V.

The input is matched to 50 ohms by means of T103, which is a 3:1
balanced to balanced transformer (50=-ohm bal./5,55~ohm bal.). Freguency
and impedance correction network is placed between the transformer T103
and the inputs of the two power transistors Q103 and Q104 (R114 through
121 and C119 through 124)., €140 at the input of T103 improves the SWR
in the high freguency range.

The output collector-collector load impedance 1s 12,5-ohms balanced
and is matched to the regueired 50 ohms unbalanced by means of the

1:2 balanced to unbalanced transformer T104. The balancing transformer
T105 improves the balance of the collector to collector load from T104
especlally at low frequencies besides it serves as collector supply
choke for Q103 and Ql04. Low frequency compensation of T104 and T105
is performed by means of €130 and Cl31.

PA 6150 2-10



SECTIGN 1. TECHNICAL SPECIFICATION

General:

Frequency Range:
Gain:
Cutput Power:

Harmonic Distortion:

Intermodulation:
Input and Cutput
Impedance:

Cooling:

PA 6150

The ELEXTROMEKANDO HF power amplifier PA 6150
1s a wide-band all solid state linear HF
power amplifier panel designed to be used

in the EIEKTROMEKANO HF SSB/ISB transmitters
S 76210 and § 76150. Its construction and
reliakility makes it attractive for use in
cther connections where an HF power of 500-
600 W in the frequency range 1,6-30 MHz and
low intermodulation distortion is reguired.

The power amplifier panel employs two inde-
pendent 300~W amplifier units and a common
forced air-cooling system.

Each 300~W amplifier unit is made up of two
150-W push-pull amplifiers containing a class=
A driver amplifier and a class-AB output amp=~
lifier. The input signal for each 300~W amp-
lifier unit is fed to an input gplitter di-
viding the signal between the twe 150-W amp-~
lifiers, the outputs of which are combined

to provide the desired 300 W by means of an
cutput combiner.

The amplifiers are protected against excess
heat sink temperature by means of thermal
switches mounted on each 150-W amplifier heat
sink controlling the switching off of the

40 Vv DC supply for the 300-W amplifier unit.

Means are'provided for measuring driver and
output stage collector supply current and
supply voltage.

A gain reduction of approx. 13 dB 1s possible
by grounding a single control line, which
by-passes the output stage and removes its
bias.

1,6 - 30 MHz.

36 4B +/~ 2,5 4B.

Max. 300 W CW and PEP.

2nd harmonic: less than -25 dBr
3rd harmonilc: less than ~15 dBr

at 300 W CW output.

Typically more than 35 4B below two-tone
test signal level at max. output power.

50 ohms. :

Built-in blower with geat sink temperature
supervislon, max. 112°C.

1-1



Power Reguirements: 40 v DC +/- 1 VvV, max. 37,5 A at
300 W CW output

41 ¥ DC +/~ 1 Vv, max. 28 A at
300 w PEP two~tone output

115 Vv AC +/- 10%, 50-60 Hz
65 ¥V A for blower.

Environmental Conditions: Operating Temperature: ~152C to +55°¢

Storage Temperature: -407°C to $?00C

Relative Humidity: 95% at 40°C

Shock and Vibration: fccording to MIL-STD-810B
Dimensions: Panel width: 13" (483 mm)

Panel Height: 180 mm

Panel Depth: 470 mm

Welght: 28 kg approx.

PR 6150 1-2



The necessary blas base voltage for achieving the required zero signal
collector current independent of temperature and power level is sup-
plied from the bias cilrcuit made up by Ql05 and Q106 forming a voltage
stabllizer. The output voltage is determined partly by V of Q106 and
partly by the voltage drop across R134 giving a pcssibil?@y for adjust-
ment. Q106 1s in good thermal contact with Q104, so that the change of
Vo ©f 0104 (and Q103) and Ql06 with the temperature will be equal
bggause of equal temperature ccefficients. This temperature stabilizes
the zero signal collector currents of Q103 and (104,

The total collector current consumption of Q103 and Q104 is monitored
by means of the voltage drop across R125, R126, R127 and R128 fed to
the instrument circuit of the "CF €210/CF 6150" panel through R131 and
R132 connected to P1-5 and P1-6. 12 A will produce 100 mV across 100
ohms. The bias voltage is adjusted by means of R134 for a total zero
signal collector current of Ql03 and Q104 at 200 mA corresponding to
an unloaded voltage at 5 mV between P1-5 and P1-6.

The bias voltage of Q103 and Q104 is removed in the reduced power
levels, when the driver is used alone, by means of the relay K102.

The circuit is provided with a coaxial test jack J10l1 for the purpose
of a possibility of a separate test of the output amplifier. For this
the relay K101 is engaged by a grounding of the terminal named "Pa

test” (see photo at diagram no. 4400 in section 9.2.) thus switching

the input of the output amplifier from the driver output to the test
jack J101.

The power devices CR101, CR102, ©101, 0102, R111, R135, Q103, Q104

and R122 are all mounted on a common heat sink the temperatuse of which
is maintained below 100°C up to an ambient temperature of 55°C by means
of the bullt-in forced alr-cooling system.

The heat sink temperature is supervised by means of the thermal switch
ST1, with a nominal opening temperature of 112°C, connected to the
"Error Logic" circuit in the "CF 6210/CF 6150" panel via P1-3 and P1-9
controlling the switching off of the HF input and power supply for the
entire "300-W Amplifier Unit”.

The following drawing shows the typlcal qgain-freguency characteristic
for partly the complete "150-W Power Amplifier™ and partly the driver
amplifier alone.

Dr. & P.A: 40 dB

Driver : 30 4B Driver&P.A
|
o N
> Driver
a
~J_ \
A ™
\\
m
e N T~
o™
——— s G

5 MHz pr. Div
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-.2.3.2. Input Splitter.
Reference Designation 4401

“2e circuit serves two purposes. Partly the splitting of the HF-input
ignal between the inputs of the two "150~W Power Amplifiers”, and
rtly the distribution of DC power and collecting of measuring lines
or the power amplifiers,

The signal splitter is made up by the hybrid transformer T525 with the
ssoclated out-of-balance resistor R525,

»

22 1,4:1 auvtotransformer T526 transforms the 50-ohm input impedance
o the necesssary 25-ohm input impedance for the hybrid transformer.

o

“igh frequency compensation is performed by means of C525 and C526.

The thermal switches ST1 of the two "150-W Power Amplifiers™ are con-
ected in series with each other, connected to the 40 V DC supply via
fhe resistor R526 and J1-7 and finally fed to the "Error Logic" in

he "CF 6210/CF 6150" panel via J1-8.

o

~.2.3.3. Output Combiner, 300 W.

Reference Designation 4402
The circuit combines the output signals from the two "150-W Power
izplifiers" fed to the input jacks JL and J2 to 300 W output power at
Jack J3.

The combiner is made up by the hybrid transformer T530 with the asso-
ciated out=of=-balance resistors R530 through R534.

The 4:3 transformer T531 transforms the 50-ohm load impedance to the
mecesssry 25=-ohm load for the hybrid transformer.

Low frequency compensation of the combiner inputs Jl and J2 is per-
formed by means of €531 and C532. The isolation between the inputs is
more than 15 dB, when the output is loaded with 50 chms.

The insertion loss is maximum at 30 MHz and approx. 0,3 dB.

The maximum continuous difference between the two signal inputs is

35 v-eff corresponding to a dissipation at 12 W in the out-of-balance
resistors. At a combined power level of 300 W this corresponds to in-
put signals at 150 W - 2 dB = 95 W and 150 + 1,6 dB = 215 W, i.e. a
iifference of 3,6 dB.

2t a complete fall-ocut of one of the two "150-W Power Amplifiers",

the power supply for the entire "300-W Unit" should immediately be
removed or the out-of-balance resistors would bea overloaded.

FA 6150 2-12
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A3J8~Ground .
L "’, 5 Ak J& = HF input
4 g Input splitter—Ad
ALl .- Ref. designation 4401
AsJ2
AtP1 A2P1

(" A3S5-40V P.A.
AZP2-HF output 150W

A1P2-HF sutput 150'W
A3J3-HF output 380 W

A3JI=HF input 150W A3J2 = HF input 150W

Cutput Combiner JDOW=-A2Q
Rof. designation 4402

L‘Sﬁ-w Power nmplifiar—m 150-W Power Am!g,ﬁ-r Az
- Ref. designation &

.of. designation 440

Front side

Top View, 300-W Amplifier Unit
Ref. Designation 4478
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1:2 input Splitter- A4
Ref. Design. 4401
U-profile

fishplate

2:1 Ouiput Combiner=A3
Ref. Design. 4402

150-W Power Amplifier~
A2 Ret, Dosgign. 4400

U=profile

hsat sink for 150-W

150-% Pawar Amplifier -At ampl. -~ A2

Raf, Design. 440

heat sink for 150=v ampl.—A1

fishplate

300-W Amplifier Unit
Ref. Designation 4478

PA 6150 DIAG No. 4478 / 1977-01 : 2=4
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Nots 1:

Partial Rafersnce Dosignotions ara shown. Fer complats
Designotion prafix with Auamaly and Subassembly Rufa~
rence Designatien: {Circuit Bicgrom Nes.)

Nato 2

The cods ipster used for indicatiog tasistancs veluos cor-
tasptah to That spocified In IEC 52, with the axcoption
that decimal Fuctlon; ars used for volues balow 10, #.4.
0,47 =0, 47R, bot 487 = 4,70,

Tha copacitance units ara indizated by means of the fn-
ternalionei profixes p, n, ord p, (pF, oF, end pF}.

The inguctance unitz cra indicalnd by means of the inler-
national grafixas iy, ond m, (iH, cnd mH).

PA SIS0 DIAG No. 4402 / 1976-10
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Output Combiner 300-W
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Ngrs 12

Portial Referancs Designatlons ars thown. For complete
Designation prafix vith Amambly end Subessambly Rate-
rencs Designations [Circuit Diogrom Nor.)

MNgte 2:

The code system used for indlcating rasistance volues core
responds 1o that specified in [EC 42, with the exception
what dacimal Froctiont ara uaed for '\eﬂlun balaw 112, e.9-
0,47 = 0,470, but 4R7 = 4,71

The cepacitonce units are Tndicatad by means of the in=
tervationcl profixes p, n, and g, (pF, oF, ond pF).

The inductance units are indicated by macns of the inter=
rartional prefixes p, and m, {lH, ond mH).
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