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X-band Compact Digital Phase Shifter Design

o]} . dF
=

HA =
T‘_'%q ==

H>
o
e
rob

Fr
Soon-Young Eom - Soon-Ick Jeon - Jong-Kwan Yook* - Han-Kyu Park*
2 o

FA§ 55 9% N QH A9 B8 2 04D 9 Bol7] F2E AL

, SE A8 2AE AESE WA 94 Hol7] TEEAH $EE g JRE
A WS sl o2 A4 2 47 WA FEAUT: B, AQW 729 47199 45 4
Ao Gelaty] sated, &) 2179 HEZE 712 AHE3t] X B 4U1E 94 oI/ g 4, A

o AZE HEL A7]E 3.5 emx3.0 cmy_t} Ao, 71Ee) MAY Fxo Hd AL 50 % o4
A7) A7E 7HARh AR Q4 Hel71e) Y Ase 7.9~84 GHz $& dAUold Ha 4 &4 R
A &4 Wstsh 47} 3.5 dB, +£0.6 dBojalom, A& WAL &4 10 dB ol gelfith B, £3°9] ms
A2 Aol dahes 4HE A 54 WE BT

719 gAg 94 Aozl TAK BAAH sojugs, $EE R J|EE 4, 2% dF HE

Abstract

In this paper, a compact digital phase shifter to be used an active phased array antenna system for satellite
communications was proposed. The even and odd mode analysis for a given reflection-type phase shifter, which
uses a folded hybrid coupler as a base element, was performed and the design parameters were derived. Also,
to verify experimentally the electrical performances of the proposed structure, X-band 4-bit digital phase shifter
was designed and fabricated using Teflon soft substrate ( & ,=2.17). Its circuit size was less than 3.5 cm x3.0 cm,
and it exhibited at least 50 % size reduction as compared with the conventional unfolded configuration. The
experimental results of the fabricated phase shifter showed that the average insertion loss and insertion loss
variation were less than 3.5 dB, +0.6 dB within the operating band, 7.9~8.4 GHz, respectively. And, input and
output return loss were more than 10 dB, respectively. Also, the phase response of the phase shifter showed 4-bit
operation with +3° rms phase error.
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Table 1. Design specification of X-band 4-bit
digital Phase shifter.
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Table 2. Optimal @, with minimum phase error.

4 ¢r 1 8, Max.PE" | MinlO
[deg] [deg] [deg] [deg] | RL'[dB]
11.25 81.6 5625 1.1 93
22.5 78.8 11.25 22 9.4
45 73.1 225 46 9.6
90 61.8 45 10.5 8.1
180 382 90 19.6 74

(*) PE Phase Error, RL: Return Loss.
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