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Parameters’ Impact on Performance of Antenna in Planar Microstrip Spiral ICP Source
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Abstract: In this paper, theoretical analysis of inductivity-coupled microwave plasma source (ICP) is presented.

According to its equivalent circuit, a planar microstrip spiral antenna with resonant frequency at 2.45 GHz is designed.

The antenna is simulated and optimized based on modeling, and the loss reduction method is proposed. The dimensions of

coil are found to be the key factors having significant impact on resonance frequency and quality factor. Theoretical

foundation is obtained for further research on low power planar spiral inductively-coupled microwave plasma source.
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Fig.1 ICP antenna and its equivalent circuit

KNI AR MR C, RAXEBE, B
7 ¢ RABE R RS

IR EI B A SRR BT OB, 1t
B K £ R4 0 SR, AT A © (ELREAE,
PR, 4 S 5 8 — 4% P 0 9 38 0 45, 00
B 28 SR R G S A5 AR A, R

EEHERLEN BERARRE,FEBE C,
AT L .

input

-~
1
]

F

00

2 AMREHMEFETFRERL RSB BT

Fig.2 Self-resonant ICP antenna and its equivalent circuit
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Fig.3 Planar spiral coil
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Fig.4 Resonant frequency versus coil outer diameter
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Fig.5 Quality factor versus dimensions of coil
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Fig.6 Simulated S,, versus frequency
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Fig.7 Simulated S,, versus permittivity of dielectric substrate
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Fig.9 Electromagnetic field distribution of planar microstrip spiral

antenna(e, =2.5)
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Electromagnetic field distribution of planar microstrip

spiral antenna(e, = 10.2)
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Fig.11 Simulated S,, of self-resonant structure versus frequency
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