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Abstract

High-efficiency switched-mode circuits such as the class-E amplifier are well-known in the MHz
frequency range. The class-E amplifier is a type of switching mode amplifier offering very high
efficiency approaching 100%. In this paper of the class-E amplifier by using pHEMT device, the
design has been done theoretically and experimentally, with simulation by using the harmonic

balance method using circuit simulator. The amplifier using microstrip circuit and the pHEMT
demonstrate 66% power-added- efficiency (PAE) at 24GHz with 17.6dBm of output power.
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Fig. 3. Class E amplifier switch waveform.
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Fig. 4. Schematic of the class E amplifier

with (a) lumped elements

(b) transmission line.
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Fig. 5. Simulated drain voltage and current
waveform of class E amplifier.
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class E power amplifier.

Y 62 Vds=18VY b, AYZEZ )9 29
3 AYRstage] Al AAE e
Atk 948 PusE 6dBmoly ojufeo] &8 AY
2 187dBm o] HEYRIELL o 58% &
U gl

V. AYEE9 A 2 27

AAE AYFEi= /KASE 348 FA

1.016mm Q1 7% AFHHPoen, 1y 7&

AZd EF %719 A=t

a9 82 EF AYFT X9 £AYs A

HMEEE& FAT Aol gy AYo] ¥
= 483 2HEAL /1AW BFsia A

YRrtasge 4 A gel 37189 P

I™Y 7. Ef AYITHIIY AEAA

Fig. 7. Photograph of the class E amplifier.
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Fig. 9. Measured result of output spectrum

at Pigs (input power=6dBm).
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