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Size Reduction of a Quasi Class-E High Power Amplifier Using
Defected Ground Structure
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Abstract

In this work, a reduced size 20W quasi class-E Power Amplifier(PA) with defected ground structure load-network
is presented for WCDMA base station application. Harmonic impedances required for the class E operation are satisfied
by applying the dumbbell and the asymmetric spiral DGS. Open impedance for 2nd harmonic frequency which has
the highest power and nearly short impedances for other higher order harmonics are provided by the proposed DGS
load-network. The maximum Power Added Efficiency(PAE) of 70.2 % at the output power of 43.1 dBm with the
saturated power gain of 12.7 dB is achieved by the proposed quasi class-E PA, which is comparable to the performance
of the reference class-E PA. Total size of the proposed class-E PA is only 50x50 mm® and much smaller than the
conventional class-E PA that is loaded with a number of open stubs.
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Fig. 1. (a) Conventional transmission line load-matching
network topology, 100x50 mm’, from [5], and
(b) The proposed DGS load-matching network
for quasi class-E power amplifier.
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5.9, C=0.6, D=1.2 mm) 04, G=6.4, H=4 mm)

4f, 51,

5fq 4f; 5fg 4fp
(c) BithA Ud¥ DGS Al 23

(¢) Design procedure of asymmetric spiral DGS
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Fig. 2. Physical dimensions of DGS units.
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Fig. 3. (a) Simulated and measured transmission charac-
teristics of the proposed DGS harmonic termi-
nation network, and (b)' Measured input impe-
dance of the proposed DGS harmonic termina-
tion load-matching network.
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Fig. 4. Simulated (a) load pull contour with DGS load
network for class E operation, (b) simulated
voltage and current waveform.
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