PHAPR EREERES RIK ¥I0% 2% pp53-67, 199 12
Cheju Nat'| Univ. Res. insti. Ind.Tech. Jour., Vol.10, No.2 pp.53-67, 1999. 12

AY Ay PIN tho] LEE o] £
WLLE 3-bit $14H3017] 47

RN ER

The Design of 3-bit Phase Shifter for WLL Using
the Series-Coupled PIN Diode

Yun-Young Kim* and Doo-Yeong Yang**

ABSTRACT

In this paper. the 3-bit phase shifter using the series-coupled PIN diode to decrease the insertion loss is
designed at WLL frequency bandwidth. The 30° bit and the 60" bit phase shifter are designed by the
loaded-line type which is easy to obtain a small shift angle and the 90° bit phase shifter is designed by the
reflection type obtaining a large shift angle. The 3-bit phase shifter is combined with the series connection of
each bit phase shifter by the increasing arrangement of phase shift angle. From the results. the designed 3-bit
phase shifter shows that the phase difference of input signal is shifted every thirty-degree intervals at output
port. The average value of phase error is 0.53° . maximum phase error is 1.18° . and the insertion loss is
0.840dB~1.335dB at center frequency (2.315GHz).
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Fig. 2 Loaded-line type phase shifter
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Fig. 6 Schematic diagram of 60° bit phase shifter
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Table 1 Shift angle and insertion loss of 3-bit
phase shifter

bit B | A2 | FIHA | AYex ﬁﬁ;{%
0600 0 0.0° 0.0° 1.035
100 30° 29.85° 0.15° 0.840
010 60° 58.82° 118° 1.180
001 %° 89.23° 0.77° 1.335
101 120° 120.12° 0.12° 1.245
011 150° 150.70° 0.70° 1.205
111 180° 179.73° 0.27° 1.090
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