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Design of a 2. 45 GHz microwave rectifying circuit
based on the diode equivalent model

WAN Shao-Peng , HUANG Ka-Ma
(College of Electronics and Information Engineering, Sichuan University, Chengdu 610064, China)

Abstract: This paper proposes a method to extract the equivalent circuit model of the diode and a micro-
wave rectifying circuit is designed base on this method. Specifically, a rectifying circuit operating at the
microwave frequency of 2. 45 GHz is designed, fabricated and tested according to the diode model of
HSMS-282C in the component library first. Then, the equivalent model of the diode is optimized on the
basis of the measured results. Finally, the rectifying circuit is redesigned with the obtained equivalent
model. In addition, a microstrip step-impedance low-pass filter is adopted, which is used to reduce the
effects of the parasitic parameters on the tested results introduced by the welding. It is demonstrated
that the measured and the simulated results of the rectifying circuit designed with the proposed method
agree well with each other. The conversion efficiency of achieved 73. 4% when the input power is 20
dBm and the DC load is 500 (.
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Fig. 1 Prototype of the designed rectifying circuit
based on the library model
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Fig. 2 Reflection coefficient of the filter with dif-
ferent loads
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Fig. 3 Conversion efficiency of the rectifying circuit
(a) conversion efficiency versus DC load; (b) conversion

efficiency versus input power

R T B v AR I I B A B S
W AR I HERR AR T, R AR Y HSMS-282
FINUURN SOT-323 280 iy S0 v B an 18l 4 B
N RS R, 2 AR AR B T LR
FHARLRE B AR S AE & ) TAERRE 7 e 5
Fi7s. XFEERAT B T 58 0 AR 1 A5 SR AL
R T A S B A AR K2 SR R H
B s AN R 3 SRR th AN S EO0E. 15 304

FHCRINE 3 Fron .2 1M 2 s il T HA A SR
Xt R .

(a)

c L —rr"L 3
DIODE C
CHIP

2 i

= .
l

(b
B 4 HSMS-282C =M % 4 & AR
() W HILRMAEI s (b) SOT-323 33457
Fig. 4 Equivalent circuit of a HSMS-282C diode
(a) linear model of the diode chip; (b) model of the SOT-
323 package
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—) lo=2,*1e-8;

n=a,;
max_exp=a,*1e20;

max_arg=In(max_exp);

exp_soft(x)=if (x<max_arg) then exp(x) else
(x+1-max_arg)*max_exp endif;
V,=boltzmann*tempkelvin/qelectron;
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Fig. 5 Nonlinear current model
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Tab.1 Optimized parameters of the diode chip

Rs G al a2 a3

50 0.4 pF 2.2 1. 87 2

w1

F2 RUBEHHEERSH
Tab. 2 Optimized parameters of the SOT-323 Package

Ly Cr Cp Ce Lp

0.26 nH 0.047 pF  0.027 pF 0.053 pF  0.55nH
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Fig. 6 Prototype of the redesigned rectifying
circuit
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Fig. 7 Reflection coefficient of the filter with dif-
ferent loads
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Fig. 8 Conversion efficiency of the redesigned rec-

tifying circuit
(a) conversion efficiency versus DC load; (b) conversion

efficiency versus input power
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