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The Design of Beam Forming Module for
Active Phased Array Antenna System
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Abstract

This paper is concerned with the design of the beam forming module that is a key unit of the active phased
array antenna(APAA) system for mobile satellite communications. This module includes two blocks for main
signal and tracking signal. Main signal block has the role of transmitting input signal from phased array antenna
to tracking signal block. And, tracking signal block executes main roles, beam forming of tracking signal and
electronic beam control. The several electrical performances of this module, phase characteristics and linear gain,
etc., agreed with specifications needed for APAA, and for more clear verification of the performances, the satellite
communication test of the APAA including the modules was accomplished in the outdoors,
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(a) Initial beam pointing to satellite of antenna system.
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(b) Main beam steering by operating tracking beam of
antenna system.
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Fig. 1. Fundamental notion diagram for satellite
tracking of antenna system.
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Table 1. Electrical specifications for beam for-
ming module.
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Fig. 2. Photo of manufactured main signal block.
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Fig. 3. Linear gain characteristic of main signal
block.
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Fig. 4. Fundamental structure of the folded hybrid
coupled phase shifter.
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Fig. 5. Photo of manufactured tracking signal
block.
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Fig. 6. Linear gain characteristic of tracking sig-
nal block.
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Fig. 7. Phase difference characteristic among input
channels of tracking signal block.
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Fig. 8. 4-bit phase control of tracking signal
block.
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Fig. 9. Gain variance of tracking signal block by
phase control.
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Fig. 10. Input return loss of tracking signal block.
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Fig. 11. Output return loss of tracking signal block.
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Fig. 12. Photo of satellite communication test by
using active phased array antenna system.

a9 125 & BRI A% $4 W HYLE
A%E A9E SERNG et Axsel
AHEAN NYAAL HAFT YT d7)A, AR
H2age) VRS HeE e olgs
43 FA8 ANTEREE epiE, ¢

e} A2de AFATS £ Yook
GErTh BEAA AE Hhe} o), AdE 7
o 4% UAY ARE Aged AR
HYREL UL FANEHY 2 9
ANANRE BEFoR

rlo _&, o :L tlo

X ox uZ N o r‘.YL

FH715d 27HE



ol 549 FAY WE A4 FNF AATGE
7beA dL, YXNAPEE 7o R F 0 A
&S AR E dut welA, ol5A 9 A4 Aol
o NFeAE HAFOEZN FF FAAH AT}
7Vsdtn, AAE FEHA0 2 sty 71H 4 H]
s A AdA Ao dd oAz
HAag gozA A9 XS HT & it

olF g BAAGS Ao wEtA, AFE 3} A
FREE GYREOZAMY A7HAT Bulo] of
Yz A" A XE JFHOE TR Aol
AN o, & A2 ook thyst BT
o #8438 & glogle False niolth.

3

ot
Ho
ror

z

[1] Soon-Young Eum, et al, "X-band Compact

19999 29: eoist At
3 (Fh

20009 29: FFARFAYSY
AAFHE (FHAAY

20009 29~84: FFHAEL
A7 A74

| [F BARO] 2759 4% 9

SESEAA, SANY dEbisY 47

ok

8}

1988 24: Mty Axzd
# (F82h

19903 249: Mgty AR
3 (T8

199013 29 ~8EA: FFAREA
a7 Addrd

19979 3¢ ~&A: dAgn A
AN A2 e wAbgA

[F BAE0H 2339 5 2L SEFF4A, 9454

REAA]] HA|, d4uE qelvA2d dA

FEAFNEGEHE FA B AIRE 2A

Digital Phase Shifter Design", The Korea Elec-
fromagnetic Engineering Society, vol. 13, no. 7,
pp. 907-915, Oct. 2002.

[2] D. M. Pozar, Microwave Engineering, John
Willy & Son, Inc., 1998.

[3] G. Gonzalez, Microwave Transistor Amplifiers:
Analysis and Design, Prentice Hall, Inc., 1997.

[4] S. I Jeon, J. I. Choi, Ch. S. Yim, S. P. Lee and
A. V. Shishlov, "Vehicular Active Antenna Sys-
tem with Combined Electronical and Mechanical
Beam steering for Reception from DBS in
Ku-band", XXVII Moscow ICATT IEEE AP-S,
pp. 72-77, Sept. 1998.

[5] K. Fujimoto, J. R. James, Mobile Antenna Sys-
tems Handbook, Artech House, 1994,

19843 24: 7HUEtE AAET
3 (F3AD

1996 24: 7R &z AAF 8
3 (FFAAD

19903 9Y~EA: FFAAEAN

. SECE DGR
(5 BARON 2759 45 9

SE BE A, G4SN RE A2 AN, 94
e AF AA

o)

19779 2¢: YT w AR
# (384D

1979 24: QAL dAFS
& (F44D

19894 29: AANE T AR
3 (F8Heh

19859 2€~dA: FIFAATA

=

279 49979
(& ZARO 94 AT, UAY A98S, AL,
W57 4y A2

67



