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of memcapacitor according to circuit theory. However, the physical object of the memcapacitor has not
been found so far. In order to research the memcapacitor, researchers often use other components and
circuits to simulate a memcapacitor. After analyzing the existing model of memcapacitor, a new nonlinear
transformation method is proposed to transform a memristor into a memcapacitor, by which a nonlinear
model of memcapacitor based on the memristor is constructed. The Pspice simulation experiments
showed that the model successfully simulated the basic characteristics of the memcapacitor, and the
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Fig. 3 g-v curve of the memcapacitor when Us(?) is a slope signal with different slopes

http: // www.china-simulation.com

*3180

Published by Journal of System Simulation, 2017



Journal of System Simulation, Vol. 29 [2017], Iss. 12, Art. 31

29 5 12
2017 “F 12 H

S K PR T b E RS T
FAHIEBTT ), AR Us(e) AR 15245
7o MRS AR AL A FB i g T, SR AR
LRI AN e AR Us( 2 MEEN 1V, Hig
394 5 Hz 2.5 Hz IESZAE S, WA g-v

1 5 20u -
20V} %MC

0VH -2.0utOvc | I [I|
=T\ TY

-2.0Vr .
-6.0u -
Og 250 mg 500 mg
@ =V(V7:4)= V(V10:+) 2] S(I(V7))
Time
(@) Us()h 5 Hz JT I Vnes Owmc HHZR
1 5 8.0u )
20VE Ve Owe

(=1

(=]

I Us(t)
RN
\

~4.0ut) j

2.0V}
>>
-8.0u .
Og 05g 1.0g
M = V(V7:+)e V(V10:+) 217 S(I(V7))

Time

(c) Us(®)4 2.5 Hz J7 %I Viges Ome M2

HwiE, S B2 A ML A A

Vol. 29 No. 12
Dec., 2017

ek &l 5 fros. XKl 4 fE s, v CUERITEIE
AT, gv IhERAE T WM. hT U T
AR IR, B AT & 1 A2 A T
SR T T RN FRIN

2
| <
-1t
9 . . .
5 -0 5 10 1

VeV
S

5
Onc/nC

(b) Us(t)h 5 Hz J7 B AL 25 4% g-v HhEk

2

=9) . . . : :
-15 -10 -5 0 5 10 15
Ouc/iC

(d) U(®) 4 2.5 Hz JTEIN 1L 75 2% g-v 2k

4 U)W T7 AR 5L AR g-v #h 2k

Fig.4 g-v curve of the memcapacitor when U(t) is a square wave signal with different frequencies

1 P 10u
40V Owve Vie
/ Ui
/
20VE 5, A /\ Q
ov} LA
j \
20vE O \
40V b
>>
75 u 1
Og 05¢g 10g
V(VT4) = V(V10:4) v sA(v))
Time

(a) U(t)h1 5 Hz IESZBEI I Ve Owie 4%

(b) Us(t)h 5 Hz IEZHE I IRMZ 25 8% g-v 2k

http: // www.china-simulation.com

* 3181«

https://dc-china-simulation.researchcommons.org/journal/vol29/iss12/31

DOI: 10.16182/j.issn1004731x.joss.201712031



Gan et al.: Memcapacitor Model Based On Memristor

9529 %5 12 W) RGN A Vol. 29 No. 12
2017 4F 12 A Journal of System Simulation Dec., 2017
8.0u
1 2
40V} e
1 e
2ovE H0UT Us(t)
N |
0V} 0 ). \ ’]
-20Vr j
—4.0ut v ;;‘
—40VE oo
-8.0u -
Og 05¢g 1.0g
0 = V(V74)e V(V10:+) v SA(V7))
Time

(c) Us()h 2.5 Hz IEFZBEIF I Viges Owme FER

(d) Us()M 2.5 Hz IESZIRIS (122548 g-v M2k

Kl 5 Ud) WA R I IESE A 5 2R A 1 g-v ek

Fig. 5  g-vcurve of the memcapacitor when U(?) is a sinusoidal signal with different frequencies

AR S R T I WL AR AR ) g-v R I 4
1A AR R o SE B ik AT DUIE I W8 12 7941
IV, BELAEL Bt BN 170 A% A4 T 28 5k U 0 B TR 2 kAR
A2 2528 P AT () AR 1 o

M Us@)A 1V, 2.5 Hz IES4M5S, WihES
2V, SHz FIEZE S, B 1 Aot g i
TEWE 6 Fro o 1B 6(a) IR L1008 W A 1225 25 P9 iy
FIRLEIR I, BI 2 V. 5 Hz fIE S LR B0 5
P 6(a) T FIZR €8 304 T Ay A2, BH 25 1 3 () L I 0, el
AL A R BRAE 2 B {7 il i & A= 281k,
L BH A S AN o — AR AR TSR0, (HE R
FILHE 5 Hzo B 6(b) T HIZROHIZ N Usnfa s
2Lt i o ek A i o 1 H o B 6(c) ISRt
i 2 Ay 9L 2247, 7% s 10 R IAE (P U AL s Bl 11 91 L
—0.4~ 0.4 mA), 2Lt LR AL L2545 1 oAy B
(FaLny s AR ARSI Y 2 -6 ~6 uC)o. FEIE 6(c)H mT

3.0V
%
| MR Vi
20V /‘ \ /‘\‘/ /\
N \ / \/ \ / \]
a0v] \ Y
=30% 05g 10g
V(V7:4) V(U4MINUS)

Time

(a) T2 s AL B2 1 v s ith 2

DIE 3, 2280 AN 2 RES T, mies
AR HLAT R —A 2.5 Hz A G 5

H PSpice H 1 RIIIZAMAZBHAS UL H
Fs i) B8, IR A7) @)FtAT LIt 12
BEL#8 R A2 B A2 25 B8 AL 754

R, =dp,/dg, =v,/i, (7

C, =doy [dg, = [idt [y, (8)

G fh v 6 v A2 BELARE RIZ 25 A1 it 1) 45 A (1
ek & 6(d)iTn. Mgz ik, SLek2iz
P ML . NG h T DLW SR, 12585 12 BEE
WA AT B4, 1L 2 HE
FAE o FHFAZ P AL 17 25 24 P Ay gk LA 11 L
THRIMR, X P AME RN R Z ), S 2E0HE
SRR MR 22, I, BT S A2 28 A 1)
S HIALR I B R

20V

1.0V

ov \
-1.0V | /
—2.0V0 0

g 05¢g
V(V7:+)> V(U4MINUS)
Time

(b) Us(#)F13Revk: 2% i H o 1 Fi s i 2

http: // www.china-simulation.com

Published by Journal of System Simulation, 2017

* 3182



Journal of System Simulation, Vol. 29 [2017], Iss. 12, Art. 31

5529 5 12 1 Vol. 29 No. 12
2017 412 1 g, & — PP TAZ A AL A AR A Dec., 2017
| 400uA- ) 80u 6 — _ ‘ \ 3
e Oxc (." L“‘ ) f‘ ] i '1‘ “‘
200uAl  40uf ]! A A WA Y/ T A
[ | by 4l | PP N
k| : 'R [ \‘ IIJ \ : \ s/. \ “‘ ‘ 4/‘ Y 12
i1 1A a1 A\ U T S
i 1y i+ A R H ‘\' I r/‘: i\ o
0AF o \ ‘\Pll‘ | “ w‘p*\" \‘ “ ‘\‘ \12 0 L“‘ \\ "J ! ; ) ‘ ! HJ L | / 1 \‘ \_ %
| J . Iy L Y e N =
| \“ J‘T‘. I \ \“ ! | “ ! © / I /' \ ,} Wl ; e
| ‘ ! A, 4 f 1
\| 1 [/ 1] [/ ; N \ \ ””‘J k”
= - — L & L] Xl w L) | / \ {
\// \/ Y
>> R
—400uAl -8.0u ! . . ™
Og 05¢g 1.0g -6 10
0 0.2 0.4 0.6 0.8 1.0

1(V7:+) 2 SU(V7))

Time t/s
(¢) TZA A UL A AT e (d) 1ZFAE LPAE 2%
Bl6 Bl s Udo b IERZLSE 5 25 & KA O A & th£k
Fig. 6 Curves of the memcapacitor of the related variables when excitation signal Us(?) is a sinusoidal signal
e W3R 2 0TS, U)ok IESEHAE S, Co
A — AN IESZBE,  EATZ 2 A (6) IR R .

NI S 45 A, X 0.5 s P SEEG R
PEMLLAIHT, SLEEIR IR 2 Fir. Ush Udnfs
SIBEAE, R, AIZFLESPEAE, C, A2

F 2 Us(f)l 2.5 Hz TESRIAS 5 I ) se 56 3t
Tab. 2 Experimental data when Us(?) as a 2.5 Hz sinusoidal signal

t(ms) Ug(mV) R, (kQ) C,(nC) #(ms) Ug(mV) R,(kQ) C,(uC)
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91.722 991.558 12911 3.772 420.616 318.203 11.229 1.373
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