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Asymmetric Saturated 3-Stage Doherty Power Amplifier Using Envelope
Tracking Technique for Improved Efficiency
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Abstract

We have investigated operation of a 1:2:2 asymmetric 3-stage Doherty PA(Power Amplifier) and implemented using
the Freescale's 4 W, 10 W PEP LDMOSFETs at 1 GHz. By employing the three peak efficiency characteristics, com-
pared to the two peak N-way Doherty PA, the asymmetric 3-stage Doherty can overcome the serious efficiency
degradation along the backed-off output power region and maximize the average efficiency for the modulation signal.
To maximize the efficiency characteristic, the inverse class F PA has been designed as carrier and peaking amplifiers.
Furthermore, to extract the proper load modulation operation, the adaptive gate bias control signal has been applied
to the two peaking PAs based on the envelope tracking technique. For the 802.16e Mobile WiMAX(World
Interoperability for Microwave Access) signal with 8.5 dB PAPR(Peak to Average Power Ratio), the proposed Doherty
PA has shown 55.46 % of high efficiency at an average output power of 36.85 dBm while maintaining the —37.23
dB of excellent RCE(Relative Constellation Error) characteristic. This is the first time demonstration of applying the
saturated PA and adaptive gate bias control technique to the asymmetric 3-stage Doherty PA for the highly efficient
transmitter of the base-station application.
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Fig. 1. Power added probability density function of the
802.16e Mobile WIMAX signal with 85 dB
PAPR and efficiency characteristics of the N-
way Doherty PA versus output power.




=l

@3

o

99

as gl
# 1. 85 dB PAPRS Zt= Mobile WIMAX 4150
et N-way =518 A FE7)9 HF &8
Table 1. The average efficiency of N-way Doherty PA
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dB PAPR.

2-way

3-way 4-way

59.02 % 61.19 % 55.9 %
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