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Abstract

In this paper, we present a 2 GHz compact analog phase shifter with linear phase-tune characteristic. The compact
phase shifter was designed base on a lumped all pass network and implemented using a ceramic substrate fabricated
with thin-film technique. For a linear phase-tune characteristic, a capacitance of the varactor diode for a tuning voltage
was linearized by connecting series capacitor and subsequently produced an almost linear capacitance change. The in-
ductor and bias circuit in the all pass network was implemented using a spiral inductors for small size, which results
in the size reduction to 4 mmx4 mm. In order to measure the phase shifter using the probe station, two CPW pads
are included at the input and output. The fabricated phase shifter showed an insertion loss of about 4.2~4.7 dB at
2 GHz band and a total 79° phase change for DC control voltage from 0 to 5 V, and showed linear phase-tune charac-
teristic as expected in the design.
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Table 1. Design values of elements for all psss net-
work at 2 GHz

Frequency L, [nH] L,[nH] Ci[pF]
2 GHz 7.96 1.99 1.60
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Table 2. Design values of elements for linearity-im-
proved phase shifter(Cp,, is capacitance of

varactor diode with series C,).

L, L, Crot G R,
Frequency ’
[0H] | [nH] | [pF] | [pF] | [kohm]
2 GHz 14.6 3.50 1.25 4 1.2
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