BETRAPERLEE H14% H15% 20035 18 A3 2003-14-1-10

TEANELE S 4 W AYRE AA
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. 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-
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Fig. 7. Phase difference characteristic among input
channels of tracking signal block.

A4S AdFHoz 4% Aol

HEg uko} o], 335 Aol AR5 = 44
E 944#do]7]e fdAo g 225 0|1, FHuf 9
AA0] 218k +11.25° 0|tk 11§ 83} 9o A & )
AERE 5o A e FHNEA7E F3}
of 758 940l 719 g4 FT a4l
8 +5o WE Yol 5uslaS Yeidn. 44
Az} 7o, 9147071 A fdAlo] LA FE
gkl glom, o]d] whE o] 5wslEke Hu +
1.2 dB, # 4 18 dBS} 23 dBS] Y& whAlEA &4
= HATh F8 B =RedAME Y A2 F 4
zk 919 & 7 Y SHAFHNE =AU

Wl Hholt,

o

65

SRS AMATES | IP:129.254.9.#x | Accessed 2019/12/24 10:25(KST)



BEBMEPERGE 148 5150 2003F 18

ey s *REE 0.0 @ iy
.0 i B £ 6"_‘—“27—?' ] |
: 1] B o
; T 1 4 + - > i x‘!?
} 1 G = | | w“t
3 : = X 7% ! . J 1 . £
IS5 J | | e
7 Emenemne 0z 7. rosemceoe. e i S P—
18 8. 33 AS2H 4E HAPANSH) 38 1. 33 25859 HMRAGA)
Fig. 8. 4-bit phase control of tracking signal Fig. 11. Output return loss of tracking signal block.
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Fig. 9. Gain variance of tracking signal block by
phase control.
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