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Variable Bias Techniques for High Efficiency
Power Amplifier Design
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Abstract

This paper shows some variable bias techniques which can improve the power added efficiency(PAE) for

the designed power amplifier. Some simulations have been done to get the effect of the bias change, and

variable bias is adopted to get the higher efficiency for dual mode amplifier which generates two different

output power levels.

With drain bias change and a fixed gate bias, the amplifier shows PAE improvement

compared to the fixed bias amplifier. In addition, this paper analyzed nonlinear distortion of the power amplifier
and has used the digital predistortion which can result in 10dB  ACPR improvement for the dual band amplifier.

Keywords : power amplifier, drain bias change, dual band
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Fig 1. Block diagram of adaptive bias amplifier



360

50 +

—o— Adaptive bias PA
—— Class-AB PA

PAE(%)

20 25 30 35 40
Output power{dBm)
I8 2. Med dlo|ojA 2 1IN dHio|ojA
7(-|Ed7<:tj|o| X-|Ed'='7|._3-§
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Table 1. Bias point and output characteristics.
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Vds | Vgs | TAE%Max | r4pm]
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Table 2. Variation of ACPR after linearization

offset 2.3GHz WiBro 2.4GHz WLAN
frequency |M#ial M[Mglat |Mgist M[Mgst £
+11MHz | -19.6dB | -19dB |-16.6dB| -19dB
+20MHz | —20.5dB | -22.9dB | -18.3dB | —20.9dB
+30MHz | —28.4dB | -33.1dB | —26.5dB | —33.8dB
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