4. his preamplifier (Fig. 10.14) is suitable
for a wide range of GaAsFET devices, and is
based on a highly successful design by
G3WDG. Prototypes have been used for both
EME and tropo working, and with a suitable
GaAsFET the noise temperature can be well
below 50K — which is low enough to challenge
the accuracy of expensive professional test

Fig. 10.14. Circuit and mechanical skeich of
the 432MHz GaAsFET preamplifier
(see text and Fig. 11.12 for further details)
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equipment! The gain is about 15dB, depending
on the GaAsFET and the way the amplifier is
aligned, and this should be sufficient for most
receiving systems. Apart from the low-loss
input circuit, which is essential to avoid
degradation of the noise temperature, the
main feature of this amplifier is its simplicity.
However, there are a few electronic and
mechanical subtleties which you need to bear
in mind when copying or adapting the design.

The two big problems with GaAsFET
amplifiers are stability and protection against
supply-voltage transients. Although GaAsFETs
are capable of oscillation at any frequency
from AF to SHF, they can be tamed with a
little care. In this design the input and output
circuits are isolated by a screen through which
only the gate lead of the GaAsFET passes.
Another important contributor to stability is
the source bypassing, and leadless disc or chip
capacitors provide perfectly adequate source
bypassing at frequencies up to several GHz.
This design uses two leadless disc-ceramic
capacitors soldered directly to the dividing
screen, with the GaAsFET mounted between
them (Fig. 10.14).

The untuned output circuit is also a consid-
erable aid to stability; T1 is 2+2 turns bifilar
wound on a ferrite bead or miniature dust-iron
toroid [12] and amplifiers using this form of
output coupling will be stable unless seriously
mistuned or misterminated. If a previously
stable GaAsFET preamplifier starts to oscillate,

doirt' tear it apart Betore you've chiecked the
rest of the RF system — maybe the antenna
impedance has changed or a connector has

come loose.
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