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Summary of Introductory Statement

Output power amplifiers using Impatt diodes

~~~t~,?eing USed

fn FM radio relay trans-
In order to obtain high overall

efficiency, the diodes are operated close to
maximum rf output power. Since the noise
figure increases monotonically with output
power, an optimum tradeoff between power and
noise must be sought.2

The figure shows transmitter output power
versus thermal noise for a typical short-haul
FM radio system. The dashed lines are con-
tours of constant baseband thermal noise per-
formance in dBrncO.s The solid curves show
typical power-noise characteristics for a
silicon Impatt diode oscillator injection-
locked by a 10dBm input signal. For each
diode current there is an optimum operating
point for best system performance, obtained
by proper circuit loading. One also notes
that system performance improves with diode
dc current; however, an upper limit is set by
considerations of diode reliability. Al-
though these diode curves were measured for
an injection-locked oscillator, the stable
amplifier curves are found to be similar, and
both modes of operation are commonly referred
to as amplifiers.

The overall system performance may be further
degraded several dB by intermodulation noise
due to nonlinearities in all parts of the
repeater. Impatt injection-locked oscilla-
tors have typically been found to contribute
negligible intermodulation distortion.

The amplifier designer relates the perfor-
mance data of the figure to amplifier noise
figure using the equation:

F(dB) = 171 + PLock (dBm) -C\N/DSB-FM (dB)

where PLO k is the input signal (assumed

noiseless$ and C\Nl~SB_FN is the double-
sideband carrier-to-naise ratio. This FM
noise figure is equal numerically to the free-
running oscillator noise measure used previ-
ously by K. Kurokawa, J. G. Josenhans,
A. M. Cowley, and others. On the other hand,
R. L. Kuvas has defined noise measure so as
to obtain values which are sdB lower.

One notes from the above equation the impor-
tance of the (noiseless) input signal level.
For a fixed amplifier noise figure, the
system performance improves directly with the
input signal level.

When greater output power is required than
that available from a single diode, amplifier
stages may be cascaded, and the overall noise
figure is calculated using the well known

cascade noise formula. Overall performance
ia optimized with the first stage diode
operating at low noise and low power, the
output stage diode operating near maximum
output power, and intermediate st ge diodes
operating between these extremes. .!

Thus, we see how careful design enables
Impatt amplifiers to meet the exacting re-
quirements of FM radio systems.
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Fig. 1 Graphical method of determining amp-
lifier operating conditions for best
system performance. The dashed lines
are contours of constant system ther-
mal noise performance per hop. The
solid lines plot amplifier power out-
put and noise for a 10dBm input sig-
nal.
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