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Design of a Microwave Active Resonator Using Defected Ground
Structure with Islands (DGSI)

WK R BB K@ - E
(Mun-Su Hwang * Seongmin Oh - Jongsik Lim * Dal Ahn)

Abstract - A new active resonator using defected ground structure with islands (DGSI) is proposed. The proposed
resonator is composed of the conventional microstrip line with DGSI and negative resistance of active devices. The
negative resistance part is realized by field effect transistor (FET) series feedback circuits. The characteristic of the
proposed resonator with DGSI is improved by combining the negative resistance part with the parallel microstrip line
structure with islands, where the electric field is formed the most strongly. The measured improvement of the proposed
active resonator with DGSI are 4.55dB and 0.32dB in S21 and S22, respectively, at the resonant frequency wher it is
compared to the existing passive resonator having DGSI only.
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Fig. 1 A microstrip line with DGSI pattern (a) structure (b)
transmission characteristics (dielectric constant  of
substrate=2.2, substrate thickness=31mils, a=b=5mm,
c=15mm, d=W50=2.4mm, g=0.2mm, s=0.5mm)
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Fig. 2 (a) Equivalent circuit of the microstrip line with DGSI
(b) Butterworth prototype of one-pole LPF
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Table 1 Data of the DGSI passive resonator and proposed
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Proposed active

DGSI only
resonator
simula | measure | simula | measure
tion ment tion ment
FAF 54 (Fo) 3.023 3.018 2.8 2.635
[GHz] (m1) (mb5) (m2) (m6)

-23.260| -25.024 | -29.219 | -29.577

521 [dB] ml) | m) | m2) | (m6)
059 | 0697 | -0003 | -0370
S11 [dB] m3) | @D | md | m8)
3dB bandwidth
7 609 | 535 | 5625 | 3385
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