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Experiment of Phased Array Antenna using PLL Oscillator
Hidehisa Shiomi  Ryo Tachibana and Yasuyuki Okamura

Graduate School of Engineering Science, Osaka University

1-3 Machikaneyama-cho, Toyonaka-shi, Osaka, 560-8531 Japan
E-mail: shiomi@ee.es.osaka-u.ac.jp

Abstract A feeding method using the PLL oscillator distributed each sub-array is a good candidate for an architecture of a
large scale phased array antenna. In this report, a phased array antenna using 2 synchronized PLL oscillators was fabricated
and demonstrated at 2.45GHz. A maximum phase tuning range of 90 degree and a steering angle of 11 degree was measured.

Keyword PLL, Active Antenna, Phased Array

I+

[1-4]

(5]

V2Asin4(t)

VCO V2K, cos 0'(t) @os B2

-17 -



2450MHz
VCO
N Ve
—»1 2450 TAHZ

<« - >
ol K

R
12.8MHz
1) (2)
3)
N2 Asin 6(t) ()
V2K, coso'(t) @)

AK, sin{a(t)-'(t 1+ AK, sin{6(t) + &'(t}} 3)

VCO wO0[rad/sec]

2[rad/sec/V]

a0 (t): w,+ K,AK ;sin ¢

0,(t) = 0 (1) — ot
0,(t) = 0'(t) — ot

(5) A 1K

dg®) _dam Ksin ¢

dt — dt 5)

(6)
(7

(6)

. 1 [ A o ]
sin K
)

3. PLL

(b) (c)

(d)

LMX2347
NDK NT3225S
JTOS-3000P+

0.8mm

-18 -



(a)

03

02

01

-01

-02

-03

™

(b)

0.3
0.2
0.1

-01

-0.2
-0.3

0.2 03

0.1

-02 -01

-0.3

(a)

(b)

(c)

(c)

3.21V 3.41V

RE

LO

-19-



[mv] [T T T T T T T ]
200 T T T T T | T T T T T H
150 F i i 40k i
100 i L ]
' ! )
! =)
50} | g 5ol |
1. —
0 ¥s =
L ! e L i
-50 i f
; | : 2 60 .
-100_- | VCO=3.41[]] el
-150 - i - I ]
_20-.|.|.|.i.|.|.|.- -70 4 , 1 L . 1 . 1
-0200 -150 -100 -50 0 50 100 150 200 [mv] -100 -50 0 50 100
Angle[deg.]
4,
33<
11.2= 90°
11.8<
11<
splitten D
CO CO 1] ..
oo
oo ? Vol.J84-C
FF FE DDD@ No.3 pp.199-206 2001
Spectrum
PLL1 PLL Analyzer [2] N.Shinohara, H.Matsumoto and K.Hashimoto, “Solar
PC Power Station/Satellite (SPS) with Phase Controlled
- splitte Magnetrons,” IEICE Trans. Electron, 2003.
CX [3] - 7
SPS2005-12 2005
[4] - .
SPS2006-15 2006
[5] ““Push-Pull
7z SPS2005-16 2006

-20-



