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Study on 2x2 Subarray Antenna for Implementation of
VHF Band Active Electronically Scanned Array

4y

ruE
o
|0II
[val

2%, Xt
[S)

(=) *%
o °

| %H

Mol

Sungpeel Kim - Junyong Han* : Younhui Jang** - Jachoon Choi

2

12

2 E=wdlMe VHF e 5

of

9 MESrE L TS A% 22 PG et A el Arsgeh obl-S ot

P SR 4451008, BAans] FAP] 371 % Esh] o] 52 Adstatel tiel% 34 9 A% 9

STk B, 122 WAIE Agetel A ARSI, TS BAES daATh AR 20 $ald g
oks

© SEHH(0.98~1.02 ;)= T3] THEskH, 10.61 dBiS] Huf o] 5 ¥ 26 dB °]/e] Fugt AFwn 545 7t

c

>~I°

Abstract

Herein, a 2x2 subarray antenna is designed to implement a VHF band active electronically scanned array. The Yagi - Uda antenna
is used as a radiating element. The bandwidth enhancement and miniaturization of the Yagi-Uda antenna are achieved by optimizing
the diameter of a driven element and the length of a director. In addition, the grid reflector is utilized to improve the front-to-back
ratio(FBR) and to reduce both the wind resistance and overall system weight. The fabricated 2x2 subarray antenna fully covers the
VHF target band(0.98~1.02 £;). The measured maximum gain is 10.61 dBi and the FBR is larger than 26 dB.
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Fig. 1. Simulated reflection coefficient characteristics for
various director length(/) and diameter of driven
element(D) values.

H 1. q9] Wstel] nhE AL RodY 23 vy
Table 1. Simulated result comparisons for various d values of
a radiating element.

Length of d(4.) 0.11 0.16 | 021 0.25
—10 dB S;; bandwidth(%) | 13.5 179 | 209 | 216
Peak gain(dBi) 6.77 6.69 | 646 6.26
FBR(dB) 1406 | 13.89 | 13.71 | 1341
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Fig. 2. Structure of 2x2 subarray antenna with various re-
flector types.
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Table 2. Simulated result comparisons for various reflector
types of 2x2 subarray antenna.

943 2

Structure of 2x2 subarray ant. | (a) (b) (c) d)
—10 dB Si; bandwidth(%) 179 | 176 | 184 | 178
Peak gain(dBi) 1192 | 12.08 | 11.94 | 119
FBR(dB) 17.03 | 25.55 | 25.15 | 25.28
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Fig. 3. Structure of the proposed 2x2 subarray antenna.
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Fig. 4. Measurement setups of 2x2 subarray antenna.
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Fig. 5. Simulated and measurement results of the 2x2 sub-
array antenna.
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Table 3. Simulated and measured result comparisons for
2x2 subarray antenna.

Simulated result Measured result

xz plane | yz plane | xz plane | yz plane
Peak gain(dBi) 11.74 11.76 10.61 10.61

FBR(dB) 24.04 23.98 26.67 26.23
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