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The design of three types of loaded-line p-i-n diode digital phase shifter circuits is presented.
The three configurations considered are 1) main line mounted, 2) stub mounted, and 3)
switchable stub length. Expressions for various design parameters are derived. Calculations
show that for the 22.5° phase bit the maximum bandwidths for three circuits are 22.7, 19.2, and
18.4 percent, respectively. Starting from the p-i-n diode parameters, optimum designs of these
circuits for obtaining minimum insertion loss, maximum bandwidth, and minimum size are also
discussed. It is found that the switchable stub length type configuration is suitable when nearly
ideal p-i-n diodes are used while stub mounted type configuration is suitable for nonideal diodes.
Experimental and theoretical performance (bandwidth and insertion loss) of stub mounted type
circuits are compared and found to be in good agreement.
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