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An analytical expression for the minimum achievable noise figure for a specified gain at a given
frequency is derived for a microwave amplifier. The minimum noise figure is given in terms of
the specified gain, the amplifier noise parameters, and the S parameters. Similarly, another
expression for the maximum gain at a specified noise figure is derived in terms of the noise
figure, the noise parameters, and the S parameters. It is shown that these expressions simplify
the tradeoff considerations for broadband low noise amplifier design by avoiding the need to
draw several constant noise and gain circles at each frequency of interest.
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