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Development of DPD Power Amplifier for
Next Generation Base station
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Abstract
High efficiency Digital Pre- Distortion (DPD) power amplifiers are strongly demanded for compact and low-cost 3.9G
base station transmitters. JRC has recently developed the high-efficiency DPD power amplifier which consists of the multi-
stage amplifier using internally class-E matched GaN packaged device and the proprietary DPD reducing memory effect
distortion. The driver amplifier using GaN transistor also contributes both the high efficiency and the distortion reduction
of the multi-stage amplifier because of its distortion characteristics nearly opposite to the final amplifier. A peak limiter is
applied to reduce Peak to Average Power Ratio (PAPR) with minimum degradation of Error Vector Magnitude (EVM). We
have shown that the multi-stage power amplifier achieves 42.7% overall efficiency at 28.2W average output power (7.7dB
back-off), and the DPD cancels distortion more than 30dB.
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Fig.1 Configuration of DPD Power Amplifier
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Fig.2 Block Diagram of Digital Board
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Fig.3 Function Block Diagram of DPD System
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Fig. 4 Block Diagram of Multi-Stage Amplifier
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Fig. 5 Basic Schematic of Class-E Design
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Fig. 6 Schematic of Doherty Amplifier
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Fig. 7 Efficiency and Gain Characteristics of Final-stage
Doherty Amplifier
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Fig.9 ACLR characteristic of multi-stage amplifier
DPD evaluation
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(1) S. C. Cripps: “RF Power Amplifiers for Wireless
Communications”, Artech House, 1999.
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ACLR: Adjacent Channel Leakage power Ratio (B + Vit H)

ADC: Analog to Digital Converter (7 7)1 27 7 % L2 Hgs)

AM/AM: Amplitude Modulation / Amplitude Modulation (JRIEREIR)

AM/PM: Amplitude Modulation / Phase Modulation (Ji&iEr!fiz4)

CCDF: Complementary Cumulative Distribution Function (5% 53-ii #fi B4 40

CH MOD: Channel Modulator (F  # V43 #%%)

CW: Continuous Wave (4253 0 58#5¢71%)

DAC: Digital to Analog Converter (73 % L7 31 7 Z:412%)

DPD: Digital Pre-Distortion (7Y% V7)) 74 A b= 3 2)

DSP: Digital Signal Processor (73 % WAE 5 ALEL 7 11+ » )

EVM: Error Vector Magnitude (ZE3i5/E)

FPGA: Field Programmable Gate Array

GaN: Gallium Nitride (25t 7 2)

IF: Intermediate Frequency (HilJE 9% %0)

IMD: Intermodulation Distortion (FHH Z55HE)

IPF: Interpolation Filter (fi[]~7 1 )V %)

LTE: Long Term Evolution (%3.91/CnH#itEN12)

LUT: Look Up Table Vv 277 v 77 —7))

NCO: Numerically Controlled Oscillator (/i il # 5632+

PAPR: Peak to Average Power Ratio (¥ — 27 x[*F3g%8 1 It)

RF: Radio Frequency (fE#7JE %% %0)

UMB: Ultra Mobile Broadband (%53.91:ACO#itED12)

WCDMA: Wideband Code Division Multiple Access (A5 1845 %55 E1% It
Fiefie)
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