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Fig.2  Circuit model of controlled voltage source

(b) TAEREE

based memristor

X T4 AU B AR , B 2 (a) (R far 5 280 52 F5 H s
PR 6 A2 <
Uin

M(q)

R
=p. |1 - 4
{ M<q>} (4)
I X TR LS 6 A R P

ESF

vnq = vin - Rl’iu = vin - R

i/v, = W(d) (5)
ARG, 1B 2 (a) Ao R A R0 52 4% P s TR 6 2
Uy =0, —Ri, =v,[1 - RW(d)] (6)
TSR —A~ e Y8 2 30 78 A O A2 P L R O
WA 2(b) JzR W RE A2 BH i L AR L ) B 30 25 2
FEH AR AR E . SR PWM 2 HoR | 4 AR
s P H R R R 2 (4) 3 (6) E XA A 1H
5, DA S A [ 2R Y A B g R 1
2.2 ETAEBEMAEKIZERS
SCHRL 18 ] $2 1 1 — A ik T AT 742 vy B 1 2 BHL 25
SRR, AN 3 s T H 6 A T TR I
4 F R BELAN 2 25 R O A B mT AR B

RR,
R(R, +R,
5§ Sl BB ECH R, = )
R+R, +R,

XA o, AR SR 55 v, -

I

____________________________

P 3 ] A e B A T BEL A8 S5 Ak i A A

Fig.3  Circuit model of variable resistor based memristor
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Fig.4  Circuit model of uncontrollable rectifier based memristor
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Realization approach of high-power memristor and its application

CHEN Yan-feng, QIU Dong-yuan, ZHANG Bo, YUAN Chang-hai, TAN Bin-guan,
LU Yue-hai, WEI Zhao-hua
(School of Electric Power, South China University of Technology, Guangzhou 510641, China)

Abstract; As the nanoscale memristor cannot be applied to circuit research directly, the existing approaches to re-

alize memristor are still using circuit models. Different from the existing approaches based on analog components,

several high-power models of memristor using power electronic converters have been proposed in this paper, which

power level is dependent on the parameters of power semiconductor devices. The proposed high-power memristor

models have the advantages of wide power range and easy adjustment, which are verified by the simulation and ex-

perimental results of a flux-controlled memristor prototype. Finally, the possible utilization of memristor in DC cir-

cuit breaker has been discussed, which provides a reference for expanding the future application of memristors.

Key words: memristor; circuit model; power semiconductor device; DC circuit breaker



