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A Design and Fabrication of the GaAs FET Active Single Microstrip Patch Antenna with
Injection locking technique
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ABSTRACT

In this paper, the injection-locking Active Microstrip Patch Antenna(AMPA), which was integrated by the Injection-Locking
Oscillator(ILO) with GaAs FET and the Microstrip Patch Antenna(MPA), was designed and fabricated. The optimized circuit
design of AMPA was simulated by Microwave Design system(MDS). The power spectrum of this injection-locking AMPA is
much more stable than that of the free- running AMPA. The AMPA and the MPA were compared and analyzed by the measure-
ment of radiation pattern. The AMPA, which was fabricated with ILO and MPA, is useful for the Active Phased-Array

Antenna(APAA) in the beam forming and beam steering.
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E 1. 44" MPAS A4
Table 1. Parameters of the designed MPA

£ h L W fr |tand Rin R, | di9#
2.52 | 0.05em}0.81em[0.81em| 1lee ]0.0018 | 2472 | 2472 | 3.00%

Zr=111.282 Lr=4.6Tmm | Wr=0.3mm
Zy=502 Ly=4.65mm | Wy=0.14mm

/

e P e
- i
i

Injection port

a2 3. A A=d MPA gatestub | 1=11.1mm | w;=1.5mm
Fig. 3. Designed and fabricated for the MPA

source stub!  L=5.2mm wy=2mm

O8 4 HA€ IL0Y 7
Fig. 4. Configuration of the designed ILO
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Fig. 9. Radiated output spectrum of the AMPA

H-Plane Radiation Fattern

E-Plane Radiation Pattern 0
i :, -10
g B s
ki [ : w0 i & \\
5 3300 MI'A ) T L 244 MPA ) \
G RT — A (AMPA ) = — 533 [ AMPA) !
e SRS B e u
-3 -6d -30 0 30 g0 R =90 -60 -0 0 30 60 2
Rovated Angle (Degree) Rotated Angle (legree)
(a) E-plane A (b) H-plane ts&
810, 3¢ AMPAS PAE
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