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Design of a Size-reduced Microwave Amplifiers Using an

Asymmetrical Spiral-DGS
Jongsik Lim!, Phanam Pech? Heeyoun Choi',
Yongchae Jeong?, Sang-Min Han!, and Dal Ahn'

ISoonchunhyang University, Republic of Korea
2Chonbuk National University, Republic of Korea

Abstract— It has been known that any periodic structure or perturbation inserted in trans-
mission lines plays a role to reduce circuit sizes due to the equivalent components. One of
well-known structures is defected ground structure (DGS), and spiral-shaped DGS patterns have
been proposed previously. In this work, a dumbbell-shaped asymmetric spiral DGS, Fig. 1(a),
is adopted for the known advantages of DGS. In Fig. 1(b), two resonant frequencies exist due
to the asymmetrical pattern of DGS although only one DGS pattern is included. It seems that
two different and separate DGS patterns show their corresponding resonant frequencies indepen-
dently. If the proposed asymmetrical spiral DGS pattern is inserted in the matching networks of
an amplifier, which has been designed normally and named as “basic amp” as in Fig. 2(a), the
size of the amplifier can be reduced as illustrated in Fig. 2(b). The physical lengths “L1” and
“L2” in matching networks are shorter than “L1”” and “L2”’, respectively, while the electrical
lengths “01” and “02” are almost the same as “017’ and “62”’. Therefore the reduced amplifier
in Fig. 2(b) has the smaller size than “basic amp”. It is important for the original performances
of the “basic amp” to be preserved even after the size-reduction. Fig. 3(a) presents the measured
S-parameters of the “basic amp” of which gain is around 15dB over 2.0 ~ 2.5 GHz. In addition,
Fig. 3(b) shows the measured performances of the size-reduced amplifier. Even though there are
some minor discrepancies, a very good agreement between two S-parameters sets is observed.
This means the size-reduction of the amplifier using the proposed asymmetrical spiral-DGS has
no negative effect of the performances of the original amplifier. It is understood that there is no
critical damage in the S-parameters of the spiral DGS at the operating frequency of the “basic
amp”. Summarily, it is expected to reduce the size of microwave circuits successfully by inserting

spiral DGS without a critical cost of performances.
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