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Design of Broadband Microwave PIN Diode Attenuator

Hiroshi Imar

(Received August 31, 1979)

In a previous paper by the author, general equations for the micro-
wave pin diode attenuator, consisting of a number of pin diodes mounted
as shunt variable impedance elements in the rectangular waveguide,
have been derived using the ABCD matrix, and numerical calculations
have been carried out to obtain the optimum design at the center
frequency for the 3-to 5-pin diode attenuator. Comparisons between
theoretical and experimental results of the 3-pin diode attenuator at
the center frequency of 9,4 GHz have shown the validity of the proposed
optimum design.

The design of the broadband microwave pin diode attenuator, which
considered parallel susceptances of pin diodes mounted in the rectangu-
lar waveguide, is discussed in this paper. Empirical equations for
parallel susceptances of pin diodes are given from the result obtained
by a least squares method and numerical calculations are carried out to
obtain the design figures of the 3-and 4-pin diode attenuator using the
empirical equations, that is, for a given allowed value of VSWR, con-
ductance ratios are determined to present a desired bandwidth or
dynamic range of attenuator. As an example of the performance to be
expected, for a given allowed VSWR of 1.5, the 4-pin diode attenuator
has a bandwidth of 470 MHz and a 43.6 dB dynamic range at conduct-

ance ratio of 6.0,
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