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Abstract

In this paper, bias control circuit structure have been employed to improve the power added efficiency of the CMOS

class-E power a

mplifier on low input power level. The gate and drain bias voltage has been controlled with the

envelope of the input RF signal. The proposed CMOS class-E power amplifier using bias controlled circuit has been
improved the PAE on low output power level. The operating frequency is 214GHz and the output power is 22dBm to
25dBm. In addition to, it has been evident that the designed the structure has showed more than a 80% increase in PAE

for flatness over all input power level, respectively.
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Fig. 1. Waveforms of transistor voltage and current of

class~-E power amplifier.

dYE 2

a8 1949 2o 29Xz EFsHE “ON” AHd
e EFX2EHI B Y9AAE 2 AAY 537
s AYL 0o YA T, AFE B g 7HAH
527 €} ¥ "OFF Y W ERA2HIL
e Judag 2 XY SR dge w2 @

£ 7R AFE 0o YA
III. Bias Control Method
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Fig. 2. The equivalent circuit of class-E power amplifier
with ideal switch.
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Fig. 3. Waveforms of actual transistor voltage and

current of class—E power amplifier.
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Fig. 4. RF load-line and various DC-bias point.
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Fig. 5. Control circuit diagram for bias voltage.
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Fig. 6. CMOS class-E power amplifier using 0.13um
process.
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Fig. 7. CMOS class-E power amplifier using 0.13um
process.
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Fig. 8. Idealized CMOS class-E power ampiffier input
and switching voltage waveforms.
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Fig. 9. Simulation resut of CMOS class—E power
amplifier input and switching voltage waveforms.
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Fig. 10. Simulation resut of CMOS class-E power
amplifier voltage and current wavefons.
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Table 1. Simulation result of single-stage CMOS class-E
power ampilifier.

Frequency 2.14 GHz
Input power -1 dBm
Gain 23 dB

Pout 22 dBm
PAE 83.5%

2nd Harmonics -26.9 dBc
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Fig. 11. The proposed structure of CMOS class-E power
amplifier.
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Fig. 12. Simulation result of PAE of CMOS class-E
power amplifier using bias control method.
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Fig. 13. Simulation result of output power of CMOS
class-E power amplifier using bias control
method.
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