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INTRODUCTION

This unit is a high performance solid state 432 MHz transverter
for use in 558, FW, AN and CW modes.

Please read this instruction book carefully to gt the full

benefit Trorm yvour MMT432/28.
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Unit Description,

This 432 MHz solid state finear transverter is intended for use
with a 28 MHz transceiver 1o produce a high reliability trans- -
ceive capability Tor satellite or terrestrial communicaticn,

The incorporation of a low noise receive converter and a low
distartian transmit converter makes the unit ideal for all types
of communication, particularly where a high degree of stakility,
sensitivity and linearity are of prime importance.

The unit is housed in a highly durable black diecast case and all
cireuitry is eonstructed on high quality glass-fibre printed
circuit board. The high power linear amplifier stages are housed
in a8 separate internal compartment. thus ensuring excelient
electrical and thermal stability.

A wide range of applications is offered by this MMTA432/28
transverter, which by virtue of its linear mode of operation will
enable 28 MHz, S58, FM, AM or CW egquipment 10 be used at
432 MHz.
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SPECIFICATION

General

Input impedance
Input modes

Input required for fuld
( SUtput

UwWar putput

Qutput impedance
Relative 404 MHz output
QOther spurious outputs

o0 ohim

: SEE, EM_ AM ar CW
: BOO mW ar B mW {selectable input

attenuator)
10 watts continuous rating

t B0 ohm

Betier than — 656 dB

. Better than — 65 dB

Recelive
Sechon

Overall converter gain : 30 dB typical

Overall converter noise » 3 dB maximum
figure

Input impedance » 50 ahm

IF output impedance : 80 ohm

Transmlt Section

Frequeney eoverage

OC power requiremants
Current consumption
RF connectors

Power connectar

Size

Weight

;432434 MHz

11-13 volts {12 volts nominzl)
180 mA guiescent 2.1 Amps peak
50 ohm BNC sockets

5 pin DEN socket

187 x 120 » B3 mm

Oo0 grams

Local
Oscillator

Maximum freguency cﬂfset
at 432 MHz - ¥ B KHz

Typical drift at 432 MHz : 2 KHz/hour

Frequency sensitivity over
voltage range 11-—13v - B0 Hz



SOCKET FUNCTIONS

432 MHz IHPUT

This socket & nat connectad, since for Tensceive
operztlag the jecerwe (nput I3 routed thraggh The
SOCKET marked “432 MHz sytpur”, Hewwever, showld
externat changsouar be required see page B.

FOWER

This sucket carnies ali the DG funetinas of the
LIEnSTrter,

CARE SHQULD BE TAKZH TO AVOID BEVERSE
POLARITY, WHICH MAY RESULT IN SEVERL
CAMACE TO THE UNIT. .
When locking at the sockat $3 pirtuied budeiar, V
EHnnERtiont e 3t Tollows = '
Pl 1 — SHITEHING [T/R)

This line ghould be grounded to selvct the Trassmi
made, which may be achisved by connsction to
Four Iranactiver switching, Tha curcens drawn fram
this pin, celecive 16 sarth, B 30 A,

FIN 2 — NO CONNECTION
PN 3 — NEGATIVE [E}

This lire should ba connected to the negative side of
the sipply, and sarth.

F B - NO CONNECTION
PIN 5 — POSITIVE $+ 12 V)

This line shouid be connested ta + 12 Valts, in both
revelve aned transmit modea

28 M DUTRUT

The sutpuz froem this socket shauld be eonnscted 1o
thee zerial inputr of your transceiver,

PLEASE ENSURE WHEN IN THE TRANSMIT MODE
NO POWER !5 FED OUT OF YOUR TRANSCEIVER
AERIAL SCCKET, OTHERWISE SERICUS DAMAGE
WILL ENSUE.

I

43E MH: OUTPUT

A3 supplled, the transverter I3 wired for transcatye
operation, and this socker i used 23 the cammon 4x
MHz inputieutput. Whilst the P. A. trancistors ase ghip
o withstand 2 considerable degree of riismatch, if ks
recommencied that the SWR should pot oxcsed 2 ; 1

1 |

EEEL T F
RPN

FOWER RN
0 osnzy GUTRLT

—

28 MHz INPUT
IMPORTANT: [0 NGT EXCEED % WATT INPUT
TO THIZ BOCKET
This i the RF inpuet o the trarsvercsr aod should be
driven from the bew level socker of your axi=ting trans-
ceiver, The ingut level is iectable for either 1% WaTt ar
5 milW bt i preset for % wart input as swpplied, To
alect tha 5 mW drive level, see page .
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Circuit Description

CRYSTAL QSCILLATOR AND MULTIPLIER STAGES

incoming 432 MHz signals are passed through the FIN dicde aerial change-over relay
to the first RF amplifier, which uses a BFR344, silicon low noise transistor. This
first RF amplifier stage achisves the guoted low noise figure of 3.0 dB and feeds the
sacond RF amplifier incorporating 8 BFY90 wransistor. This amplified signal 15 then
fed to gate 1 of the 3N204 mixer MOSFET, which combines the 404 MHz Tocal
oscillator infection with the 432 MHz incoming signal to produce the intermediate
freguency of 28 MHz. Printed strip-line technigues are used throughout and
considerable selectivity is obtained in the high-Q |F output transformer.

RECEIVE CONVERTER

A zener-centrolled crystal osciltator using a high-stability Bth overtone crystal at 101
MHBz provides a high degree of accuracy and frequency stability for the transverter.
The output from the oscillator is fed into a grounded-base doubler stage producing
202 MHz, which is then in turn fad into the final multiplier stage, using a BFY90
transistor, to produce 404 MHz. This stage operates in class C to achieve high
efficiency in order 1o drive both the receive and transmit mixers,

TRANSMIT CONVERTER

The incoming 28 MHz signal is fed into the transverter viz a selectable on-hoard input
attenuator, The required level is then fed into 2 balanced dusl-gate MOSFET mixer,
incorporating 2 RCA 3N204 MOSFETS, and is then mixed with the 404 MHz local
oscillator to produce the 432 MHz required frequency. High-Q circuitry is used in this
area to filter out the local oscillator, and to ensure a spurious-free output signal. This
low-level signal is then fed through two amplifier stages conslsting of BFYB0
transistors running in ¢lass B, and then to the 2N6256 pre-driver stage, which
produces approximately 200 mW in class B.




POWER AMPLIFIER COMPARTMENT

This 2 stage linear amplifier uses the latest state of the art devices, which produce

a highly reliable continuous power output of in excess of 10 watts. Biasing 15
provided for these stages from a zener diode regulation network. Printed strip-line
gircuitry is used for all UHF tuned circuits on this board, with the exception of thoss
inductances associated with the PIN dinde gerial changeover relay which are
sonventional high-0 inductances, This PIN diode switch has many advantages over a
conventional reiay, the most impartant being its low insertion lgss of lowar than

0.2 dB.

System Considerations

INPFUT ATTENUATOR

The input attenuator in the transvertar exists to attenuate the % watt 28 MHz drive
down 10 a suitable level for use in the first balanced mixer. Adjustment can be made
1o this attenuator to enable a drive level of 5 milliwatts to be used. Qn removing the
main lid, two small terminal pins will be seen on the side of the main printed circuit
board, furthest from the PA compartment. To increase the input sensitivity to B mW
these terminals should be bridged.

SEPARATE 432 MHz RECEIVE INPUT

Reference is made on page 3 to this input, which can ba connected 1o give permanent
access to the 432 MHz receive converter input indapendently of the internal PIN

dicde change-over relay. On the side of the PA screened compartment will be seen

several coloured feedthroughs. The second feedthrough from the socket panel face {(marked
with & painted dot) carries the receive input. The wire from this feedthrough should be
disconnected, and a length of wire should be connected between the existing terminal

pin en the printed cireuit board and the centre of the socket marked 432 MHz INFUT™



Warning

a} DO NOT REVERSE THE POLARITY OF THE FE}WEH SUPPLY — SEVERE
DAMAGE WILL RESULT.

b} DO NOT EXCEED AN SWR OF 2 : 1.

cl DO NOT UNDER ANY CIRCUMSTANCES RUN THE TRANSVERTER
WITHOUT A SUITABLE LOAD CONNECTED.

d) DO NOT EXCEED 13 VOLTS DC SUPPLY TO THE TRANSVERTER, 1
OTHERWISE DVERHEATING WiLL ENSUE. ( ;

&) DO NOT EXCEED AN INPUT DRIVE LEVEL OF % WATT TO THE
TRANSVERTER, OTHERWISE THE BALANCED MIXERS MAY BE DAMAGED

fi DO NOT ALLOW ARF FROM YOUR TRANSCEIVER TO BE FED INTO THE 4
28 MHz QUTPUTY SOCKET, AS THIS WILL DAMAGE THE RECEIVE MIXER, |
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