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Abstract
JRC has been developing compact, low-cost, and high efficiency Digital Pre-Distortion (DPD) power amplifiers for
mobile base stations. In this paper, we report two techniques developed for realizing higher efficiency of the power
amplifiers. Firstly, we introduce JRC’s proprietary fast DPD algorithm, reducing the computational load required. It was
demonstrated through computer simulations that this developed DPD achieves an adjacent channel leakage power ratio
(ACLR) of -50dBc within 1ms. Secondly, we introduce transmission leakage cancellation technique, which utilizes digital
signal processing, to lower duplexer’s isolation requirement in exchange for reducing its insertion loss, consequently
improving equipment’s power efficiency. We show that the increased transmission leakage resulting from the relaxed
isolation requirement can be canceled by up to 30dB for a prototype.
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Fig.2 Block Diagram of Inverse Distortion Estimation
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Fig.4 Power Spectra with and without Predistortion
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Fig.5 Block Diagram of Leak Signal Canceller
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ACLR: Adjacent Channel Leakage Ratio ([#%7 ¥ # )ViRiME I L)
ADC: Analog-to-Digital Converter (ADZ > /3¥—%)

DAC: Digital-to-Analog Converter (DAZ > /N—%)

DEM: Demodulator  ({27%%)

DPD: Digital Predistortion (7Y% V7V 74 A= 3av)

FF: Feed Forward (74— F7 47— F)

FPGA: Field-Programmable Gate Array (7’027 F AWREL7— M7 L A)
GaN: Gallium Nitride (Z1b471) 7 2)

IF: Intermediate Frequency ("% %50

MOD: Modulator (Z#%%)

PA: Power Amplifier (75 /74 10E%)

PAPR: Peak-to-Average Power Ratio (¥ — 27 &%l FIgE L)
SINR: Signal-to-Interference and Noise Ratio (15 %} T-#E35 1b)
SNR: Signal-to-Noise Ratio ({5 x4 It)
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