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Reflection-Type 5-bit Digital Phase Shifter with
Constant Insertion Loss
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Abstract

This paper presents 12.2 GHz~12.7 GHz frequency band reflection type 5-bit digital phase shifter with
constant insertion loss property that was fabricated with relatively low cost's InGaAs HEMT for amplifier. The
unavoidable large insertion loss difference between on and off states of HEMT, when it is designed by
conventional design theory based on ideal switching device, is removed by transforming the HEMT impedances
at on and off states to other proper values connecting a certain length transmission line to HEMT and then
applying the conventional design theory. The fabricated 5-bit digital phase shifter shows very good insertion loss
properties of less than 1.5 dB insertion loss difference and —4.5dB~ —6dB insertion loss in 35 phase steps at
12.2 GHz~12.7 GHz. These results verify the design method presented in this paper, which is useful to design
phase shifter of constant insertion loss with non-ideal switching device.
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Fig. 1. A hybrid-coupled reflection-type phase shifter.
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Fig. 2. Reflection type phase shifter using a /4
impedance transformer.
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