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Design method of reflective broadband predistorter for
solid-state power amplifier

Sun Guanghui,  Zhang Dewei, Deng Hailin,  Lii Dalong,  Zhou Dongfang,  Bian Chenge
(PLA Strategic Support Information Engineering University, Zhengzhou 450001, China)

Abstract: A design method for broadband reflective linearizer with specific gain and phase compensation is
proposed, and a predistortion linearizer for solid-state power amplifiers is designed by this method. Nonlinear
compensation is produced using the Schottky diode. The MATLAB optimization tool is utilized to calculate the shunt
load’s impedance at a single frequency point with the specified gain and phase compensation in accordance with the
circuit topology. To obtain the variation of the shunt load with frequency necessary for a specific gain and phase
compensation, i.e. the Z; -f curve, the frequency point is changed, and the aforementioned procedures are repeated. The
circuit is optimized using the ADS software so that the change in impedance of the diode's parallel load with frequency
is approximated by the Z; -f curve. The gain compensation and phase compensation of the circuit simulated in this
paper are 6 dB and —40°, respectively. The final measurement reveals that the frequency band characteristics are good
when the frequency range is 9.4 —11.4 GHz, the gain expansion is 3.9 4.4 dB, and the phase compensation is
—32.3°-41.5°. Additionally, the relative bandwidth of linearizer is 19.2%. By changing the DC bias voltage of the
diode, the slope of the compensation curve is also adjustable.
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Fig. 5 Simulation compensation curve of the predistorter at different frequencies
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Fig. 6 Simulation compensation curve of predistorter under different V. biases at 10GHz

Pl 6 7E 10 GHz B S [l i R IR Ve ™ T91 0% 0 a5 07 FLAME il 2%
TR TR B B B BRI S TAS B 2~ fith £k, TT
S E 1 A5 FAR O AN ) Sl RIS o

3.5 it

AR SCHRYETE 1 5 2k A 55 9F AN ) 1 2R BE 3R A5 A (]
4 5 AR AL AN B REVE, AT T LR, IR BRI T — Rk E
B8 45 AR 7 A2 98l TR B0 5 1%, Jl 3 e Oy v T AR A
T8t AR 2 AMES O AL, AT LAAR A B 25 1) 2K U1 B 2

gt . AR T EEIT T —FE H T X 4 Fig. 7 Photograph of the linearizer
B I 25 ) AT 2 0 FE AT AU T LA, H IR T B S =X 7 by E

S5H, ARG B AL a4 R A BRI, BRI T UK ELAR A A RGO YRR N R o JE N A i I
S B g 2R A IR Y, G0 TR G A R A T DR RS b R B AR B E A 2 GHz, XA BE
19.2%, i i BT SIS A BHUT M 28 RS 0 4005 2o Bk, FL B0 AR SR e i — AP dh R o % BT T A BB A
i 4 AR 46— BOMELs, PR/ e IF HoRANZ I A BT A LB 4 R o] 5 AR . 2 T8, AT R T
RN A

—6 0r
—a— 9.4 GHz e

—7 L A= 10.0 GHz 50 \.\"'~-_._._-_l
—eo— 10.4 GHz

v 109 Glz ' B DR T
-8 —— 11.4 GHz ‘=

phase/(°)
b
S
S

-250
—=— 9.4 GHz

-300  —a— 10.0 GHz

—e— 10.4 GHz
-350 + —v— 10.9 GHz
—— 11.4 GHz
) —400 . . . . . )
5 -25 20 -15 -10 -5 0 5
P,/dBm
(a) amplitude character (b) phase character

Fig. 8 Measured predistortion circuit results
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