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Abstract

Abstract: A mathematical model of a flux-controlled meminductoris proposed, which is directly from the
definition. A practical floating flux-controlled meminductor emulator is implemented with common off-
the-shelf components based on the model, which does not contain any memristor.In the different signals
and parameters, the system-level circuit simulation experiments are presented by Matlab and Multisim
simulation platform. The implementation of hardware circuit and the results of performance tests are
presented. Software simulation and hardware test results show that the flux-current relation of the
equivalent meminductor typically behaves as a pinched hysteresis loop characteristic and depends on the
frequencies and amplitudes of applied voltage stimulus, which indicates that it is a kind of nonlinear
inductor with memory and accords with the concept of meminductor.lt provides for the devices
simulation entities to carry out new application circuits in electronic field.
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Abstract: A mathematical model of a flux-controlled meminductoris proposed, which is directly from the
definition. A practical floating flux-controlled meminductor emulator is implemented with common
off-the-shelf components based on the model, which does not contain any memristor.In the different
signals and parameters, the system-level circuit simulation experiments are presented by Matlab and
Multisim simulation platform.The implementation of hardware circuit and the results of performance tests
are presented. Software simulation and hardware test results show that the flux-current relation of the
equivalent meminductor typically behaves as a pinched hysteresis loop characteristic and depends on the
frequencies and amplitudes of applied voltage stimulus, which indicates that it is a kind of nonlinear
inductor with memory and accords with the concept of meminductor.It provides for the devices simulation
entities to carry out new application circuits in electronic field.

Keywords: floating; flux-controlled meminductor; emulator; hysteretic loop

B S AT I T ARSI L B,
11, AR SRR T B BRI B R 5
BRI b, i X T A A BRI B BRI TT
ISR 7 L TG A2 B L 0
e oot i o+ BNV LI A A L e
R 066, o ki, it @ N ACTE TR TR AR AL B i
|@| B, OEGOT ARG B M T AR WS s A L TCATAE FL A AU B, o T — AN R %

1971 4, 5/ 5 F R iR AL B 2 15 58
PER RIS TIZBL RS, 2008 45 5 5, %

OIIER 19959, 5, WRARS AR e, BT A RIS, RN R gt
J5 iy L

http: // www.china-simulation.com

<1337

Published by Journal of System Simulation, 2018



Journal of System Simulation, Vol. 30 [2018], Iss. 4, Art. 16

5530 B3 4
2018 4F 4 J

T ANH T, mT LA AN R A B RO S TH 11
Feb 2z i)

H T SIS B (74 B, a2 oo i AR
FMEARAE B B, B LAIE TG AT 3% B3 A 55 B
(R TCA, BIFFTN G 3 I 4 20 A2 T 0 F A
P (R iy 155 20 R )X LA THF A o A2
BELHS , 12 2% 28 FZ I8 2% (10 )7 BLASS AR H g A ) B
D, M B 45 28 R IR (R B2 # A2
T AR B, Biolek 264 H TR
it 11 FL I OG AR IR e MR R L B 38 A0 ) 1225 35
HZ B3 1) J AR, Pershin 25 H1 T —AMa] oL 28
i, T LURHAZ BAS F40 N AL AR R (At
NPT SEI I AZ AR B AL R T — AN B IR
FFAEHIRH,  FLHE AL g B SE LBy oK
ARAT RN AL o e S ORE S i PR
BELAE v s Sl 7 77—l 3 4 1 R A2 B 1R 5 2%
FLBAR AL, I T T Pl R I 42 1) R A7 S 2 1) 55
BB IO IE T H A -2 (B g - LR ) R R IR AR R
Pk, BTSN B 2% K AZ 38 th A sz e
J7 3 SO AR FH SCHRT8]Hh HAZ B R 3, I
PR SRS 7 T2 ST 1 — Pl A2 o 1) L o)
av, JEid Matlab 77 517 Hr MIUE AT g AT 5T
THALIEIRI -2 KR, AR (2 AR A2
LR 2 gkt BRI k7 A8 BT B vl 1 Ha AR AL
T DMER R AN B A3, Pershin 250Vt T 3Ciik
[STAF PR S SR 265 AR IR AL S Ao fs T 12 B 3%
el ol v IR AR A, (AP T B )
Mo Yu SETESCHR[10-11]70 R R H s Jo as 1k 58
J T PP AR AL B2 R T e vk, IR s T
F <75 b il 2 17 BEL 2% 212 75 28 FUAL I 08 1R e 4
Sah %R S8 —AQ dL AL f A% S UL T e i
17, BH38 1) V7 MO AZ A R e 4 . FOR A A AR 48
2SR BB Vet o, B R A, —
ZPAZS M BRI BT, R i i 1t
DRI 1M B % S B A

SCHR[I3]EL B M AZ 2 28 1 ke, dlvr T3
FOF AL, JRRT T AV I B3R A2 25 3 1) P

ARG HAR

Journal of System Simulation

Vol. 30 No. 4
Apr., 2018

KSR (SN 4 W0 R VAR S i 1 a3 L
BRI o ASCAS 2 SCRR[13]A0 AR, ELE LI 1
&SR, ST P I AR R A, I
AT LICPQ B NE R E P ING e o I R A
R F AU AR IR BT, d i R A S
ANBEAT: B AT 5 7 A UL

1 2RI R HAR

T2 IS I - R (@ ) R ZR 5 L& 1 i)
Di sy Ko SCHR[315E XL T PRI AR GE— it d%
IR R AR G A% i LI R B

= n P BRI RIRZIE R G (DTS

P(8) = Ly (x,1,0)i()

{x = f(x,i,t)
Horb, o) NIZIEERAEIS 2 ¢ (5 5 @ 2R ¢ I %)
MM IEIZ BT x i RGNPIREAR; )N n
YEESNIREREL Ly W2, HORPRT R4
FPARAAR R xo L AR BIRZ IS nT AR A

(1)

() =Ly [ji(r)dr}(r) @)

fy

A BB P B S AL
{i(t) = L} (x,0,0)(0)
i= f(np,0)

€)

o, Ly AR S Bk R ALK
(R R MR R s ) v] LR IR

i(1) = Ly {J.go(r)dr} o(1) )
2 WEFRALIRAR B A B AU AR
Wit
HRARRAPAZ IR 28 15 S, A TAZ LA Rz
PO v, ACSCHR ML T AR
MR, G FTR.

1 1 1 1
= +Xx (t ) - ’
LM (t) LM max LM min LM max

http: // www.china-simulation.com
+ 1338 «

https://dc-china-simulation.researchcommons.org/journal/vol30/iss4/16
DOI: 10.16182/j.issn1004731x.joss.201804016



Ling et al.: Design and Characteristic Analysis of Floating Flux-controlled Me

5530 B3 4 1 Vol. 30 No. 4
2018 4 4 A Mg, 5 — i MG 7 A s (R 5 T S SRk 2 A Apr, 2018
Ly € (Lysmin> Las max) ©) P LA 0T 50, A ST HY (P g A2 126 v i

FoA, Ly i B Ly ey 7850 AIMLIBAE TN I K A2 K
B, REURSAR T x(r) b REIE )22 02 T % R 2L
window() ik, W= (6)hi7w.

X = ko(t)window(x) (6)
H, kASZEE fEliZoaEds, H AW
BRI AP, Jogleke %A Biolek %',
hy T Ak LB ARLADL A TR e v, AR SOAE S SR [ 13 ] 4t
B, ST kAL, R4 window(x) =1, WIH
LIRS AR B BB T ROl

X(6) = %, + k [p(r)dz (7
0
L, xg RARWIUEIRES s X NAZIEES WA E Ly, »
¥ (AR (S) T 15

1 1 0
O +k g(p(r)dr (8)

BLALL S BT LG =300 A — 0 ™ A i i
vt R AR g et Sl
BRR(6) I ThfE; — & RG] Ly, (B T
LI (M ThRe. b, FEW R BIHGE () 1)
PEAERTHER, o) BRSO o) 5
HRBU B EPRSA R x(0) 2 M RkEHES, b
RIZH IR W] 7 (R HE T8 ek a8 S i 1
TCARPESEIL o A A BT vt IRAZ SR ASLALL 285 1T LA {6 1
FENFBRAL T, 5227 BB AR vt
ARSI K % oo S Hn B 1 .

K1, Ul U2, U6, U7. US HHLIR IR
WAYIE N AD844, U3, U4 il fi 7Y 4E Bz il
LM358, US AFeikds AD633. Ul. U2 XHZi&as
(s L vy Bl vp REAT ZE 008 55, DASRAHIZ IR
s 1R o U3 R RO 23 R i LR IOREE oo(2)
U4 RGBT AR > RBUR S & x(1). FIAIF

s, k’:k[Ll ! j WL Ry, Ry (OFE T SEAIEIBU B, B
T S R . T8 US S5l o(r) Sk
RAGWAA TR B 02 WMTILES, 35 R A U6, U7 A
im;{ LI dr}(p(t) ©)  US SIS T LI 5t 2 I et 2

Lyo ¢ P
R 20 k0 ‘
C & 680 kQ i |
IO(I)InF v CI‘IZ
’ R, 10 nF
20kQ | Ve
U4 X,
+ — X,

BT BRI TR T e L R DL 4%

Fig.1 A flux-controlled floating meminductor emulator

http: // www.china-simulation.com

* 1339 .

Published by Journal of System Simulation, 2018



Journal of System Simulation, Vol. 30 [2018], Iss. 4, Art. 16

5530 B3 4
2018 4F 4 J

M L R I IS T AD844 i 1R, x i
F BB p i s,z S FE AL ER B x o HL L, H. s
i AR, w S R S EREE 2 S,y S A
WA O0A, HIAI,

Vv, =V i, =1, v,=V, iy=0 (10)

2 Re=Rs, WIEA0)ITHILH) AD844 13 1
B, A BRSO T HUR v gy = v, — v »
v () ZRL BN B UB 340 2 R 1 o I

1 t
v (t)=— v, o (7)dT = ——tvt?\ 2
o(0) RlcllAB() RC OO WO

srHE U4 DORMARERESZ R x(0) s
vx(t):—ﬁ [v,(0)dr . A AD633 [ N

2%2 0

R, 45 US %t LN

byt =2t ()=~ w@k&wr

1
10R!R,CC,
HH T FL i S it s HOBUR 48 ADS44 (1) x il y
U AP AT R, ATARIRN U6 x uifg (1) HLIAE ok

Vit =Vt

l.x6l = =
R3

1 1 ’
- 7)YdT t
[R1R3C1 10R’R,R,C]C, {(”( ) }0( )

HT AR PG AD844 (R E AT 75 U6 [kt v

N . . . €1
Fe R vit = —Rgi (1) =—Rgiys(t) 5 gt = —% o
.

BT Re=Ryy FTUAT i6(1) =17 () -

HHE 1 IFfRHE AD844 [HRF M AT A2 ALl 4%
(3 1A (1) = 1.5 () = 7 (1) = 1.7 (1) ©

Hi L3RS ATl WL, U6y U7 A U8 SEJR LA
HH £ 25 11 (100 X i iy 4 £ PR T PR R, S Tt
ACIEESE T PIAN I LR, AR 1 R g g el

i(t) =

1 1 f
- 7)dr 1) (11)
{R1R3Cl 10RR,R,C}C, {ﬂ ) J(p()

b Xan 5 X O H, Ly,=RRC ,

ARG HAR

Journal of System Simulation

Vol. 30 No. 4
Apr., 2018

k"' =10R?R,R,C>C, , WIHLEEII Wit 5e &7
£ T G R 4 R A2 AR R R e X 7RI 1 TR
(VB CAE S 5N, BEEEAZ AR 1 Ly, = 0.5H,
k'=10°H'Wb s,

X TCURREAEAZ A% 1A IR o AR R v
TEJLA I o A IR 00 P P4 ) LR ok
SEEI . FEL AT HH PR 1 R A R O/ A5
T3 1A R ARAIE T 128 (i N\ FL a5 i rL A
K/NAHEE S J7 AR, AT A2 T TGV I A 1 —
i FREE o

FHL % 1 <3 b o v 2 T I LI S s T
UL Rl U2 X2 1WA 1 F R AT 22 e 5
SCOLI, HABLRLES M A R B i O Sg X BROF H 5
R, AT D ] Ly bt n] DL, s
1 FTo PR R A2 17 % 1) L B AL 4 ] g {0 AT i
BN AT

3 WEICBARI SR RIS s P A

AN T4 e H TG A2 I 0 2R R
JRAE 24 LR R Matlab Al Multisim (17
BT EITVE , RIS S L e R R
TTOI RO T (R 1 o S S AR E T, i it
TIAS [ A8 A% i F JEs IR A SC T Ve bt i T 4512
SRS TR REAC HRE
3.1 F-BXAR

B, HT Multisim 7 ESES, AR 1 Fis
P B P g 1t 0 A 5% U U w(2) = A - sin(27 ft)
HAE 300 Hz, 4=1V, ¥5%di 5 A Matlab 1/ 5T
Bk, mH v () v, OF i1 BIE A 2()fTR .
HWR, 73 W B e FRIERE A, 7Rk
WS L 17 A ol 5 PR TR (AR A ih 26
T AN R A3 S AN [w) s P A3 A I 2 25 1 5 - 22
(W8 -FL ) 6 FR I 2 AR A A 0, 1 H T AN ] 1 5%
HLRAE S5 WU~ ARSI vk IR U4 1
Fo- 2R R W 2(b) ()T

http: // www.china-simulation.com

- 1340 -

https://dc-china-simulation.researchcommons.org/journal/vol30/iss4/16
DOI: 10.16182/j.issn1004731x.joss.201804016



Ling et al.: Design and Characteristic Analysis of Floating Flux-controlled Me

5530 B3 4 1 Vol. 30 No. 4
2018 4 e AP R B O BT Apr, 2018
Qg/\\//\\J/\\J/\\J/“_ F1F 200, 24X 1 BB M
> o1 - s AR, van)s v, (0 P, () R )2
5 . AR , AT T B B BB 280 T
;0\\//\\//\\//§\//\\- WA M. i B, JOMESE, 7R, &
) 5 10 15 GERAMHT IS S — B R0 IO R A
A VaVYAVYAVYEE. -t L LR
imo : - D U, AL S RIE RN A -
1 . . 52 e M LB ER T, A2 AR L R A

S N Ny e e A I
~ 5 10 s I 2(b)(e) T WL, 4 SRR 5 A
3 A//xx/;m\//ﬂ&/Jﬂ\/ﬂ_ B SR AR, WP PO, %
L é 2 | R, L SR R,
fims RS ABAL Y L U, T 2L s M

(a) W

-1.5 -1.0 -05 0 0.5 1.0 1.5
i/mA

(b) FE5E A=1V, BURIEIR £1H

-2 -1 0 1 2
imA
(c) [ f=300Hz, BUARM A fH
B2 RS N LB S R - R R
Fig.2 The flux-current characteristic of meminductor
emulator in sinusoidal input

WS AR, MR ak)S, Rt A 1n) P WAL
2R N g 1 - 229G 28 i 2 A fan A\ FiL s
PARERAT G, T H A 5 N WS IR AR A K

AR 1 P o r B £ S 1 4 )t o 1 5%
TT B = AR EAE 5, IR 5 MR AE
A=1V, JiiH f~400Hz, KM _LRFEFEK Multisim
I Matlab VAT E 7%, 13 BB AL
ANTR)AZ AR A 5 Ul T B0 =85 - 2 I S ape T AR 1] a1
3 PR

B 3 AL, AEAS R A AR AR 5 U T
ARSI (R G AZ B3 1) VL I 5 08 12 (] 1] ek
FTri, -2 AN 38 S0 B WA i [ 2 e
FEE A IS BTN BAT I A PR,

3.2 {7 BB - R R

HIRTIR S BT AT 40, v, (6) FZRAL AT LA B2 I
WEB R . A1) 5 (13)a, AR E], (21845
FE AT LU v, () In— AN HOF 285 Ze v A e )
AARE], kv, (¢) MRk AT DL ez g s % Ly )
1254k B A=1V, £ 53733 300Hz. 400Hz. 800Hz,
75 BRI 30 475 T BUAZ I 28 1R 12 5450 B 5 1 1)
FHEIE 4 s

http: // www.china-simulation.com

* 1341

Published by Journal of System Simulation, 2018



Journal of System Simulation, Vol. 30 [2018], Iss. 4, Art. 16

%530 452 4 0] E R Vol. 30 No. 4
2018 4 4 1 Journal of System Simulation Apr., 2018

t/ms

(a) INIERIE

(b) FH-=KAR
K 3 REAARAE 50 NI B2 6 -2 5 R

Fig.3 The flux-current characteristic in the different
alternating signals

15

)

v/ Ly

Bl 4 ASFIRAS S0 R RS 1L BRI R Y Ly -9 KRR
Fig4 ThelL, -9 characteristics in different frequency

signals

HIE 4 WOl BRis KA I MESE, 7ML
(B BB WA PSR A o [ — 3T, 12
S A S KA A /M HL Y BLAE REIE D 22 1 I
Zo BEESEIIHM, v () My, (6) AL TS
BN, I T v, () By, () 735 S RS
55 fRIRERITTT 2 R LR R 1L
(BRI R Y0 R B IR AR /)N, BIMZ I A R
W), 2R LA RIAIARME Ly o

3.3 M -HOEMR SRR

AREFIZIRISE XA Ly ()= 2, 3
q
t
p=[o(e)dr WL, ALBHIRET p- g EHRHY
0

FER, WHZEME BB RS T q—p BIRIRER
Zeid Xt 1 R TR, v (0) WO p (A2
o B 5 s AL EBAUASAEANRIIR 1 g —v,
KA

-14.0

—14.2} ]

—14.4}

2
> _14.6}

_1agl )/ —— 300 Hz |
14.8 ,///f - - - - 400 Hz

e 800 Hz

-15.0 : :
-20 -10 0 10 20
vJ/V

K5 AR S0 N RS - p KR
Fig.5 The g- p characteristics in different frequency signals

HE 5 W, TR, g-p FriEMZ
h 4R MRS 2, R, KYIZIRE
(AR — Al BRI, g Flv, &
A FEZE TN, R R R A A S BB A 2 A
N, RUZ I ) TN e . DL ESEE IS
LK 2b)F11E 4 g5 ig VG o

http: // www.china-simulation.com

* 1342

https://dc-china-simulation.researchcommons.org/journal/vol30/iss4/16

DOI: 10.16182/j.issn1004731x.joss.201804016



Ling et al.: Design and Characteristic Analysis of Floating Flux-controlled Me

5530 B3 4 1
2018 -4 H

3.4 fZRMMERERE]. SRKIARIL KRR

BT Matlab 7350175, 20 0I7EE 1 Fros g
Uiy VRN IE 5% 3% 5 A = A RS, AR
w o HIEAE A=1V, SERAAE RS K 2(0)H[H),
A A ST R R 12 A AL A BB N 1]
BRI = RN 6 .

800

(c) =

6 AFIAZAAE S~
WL BRI L) — f —t ZHERR
Fig.6 3 D plotof L,, — f —t of the flux-controlled
meminductor emulator in the different alternating signals

Wi, A — PG AL AR 1R e o SR B

Vol. 30 No. 4
Apr., 2018

O BL WO oS 8 IE R W
u(t) = A-sinQ2z ft) A 7EE 1 Pz
HE, M TIZEBMHIMA A Liw=0.5H,
9 =0Wb, k'=10°H'Wb's™", FrLliE#E(7)Lh
JH B 1 HL B A HE S T 1

x(t) = - sin(27 ft) (12)

Qzf)
X (12) 4, RENREL R xRN
R f BV O B, BT CABEAS £ 30, x(0)& ¥
o B2 tha(8) ] 15
11 Ak’
Ly() Ly Qrf)
IR/ NS & i S MR R AL Ve S 2 ok VAR

wm%%%%@ﬁ,%%f%%i,Ll)mﬁw

i (t
O FELZE T, RIAZIEAE Ly(e) 738 AR -1
5, Lm(0) e 2418 TAL AE I AR E Lo B 6(b)(c)
G390 2y T3 U R = 1 e 8 A HL o 2 K T A 2
INEE

R PR A IESEAE SR F AFEAER S ANF
I 1) N AZ A B A1 3 o 7T AT HY , SR K
LI FIAR R AR ALV R AR /N BB 20 i 55 B 0
AT EEE R

sinsin(27 ft) (13)

F1 AFBE R TIZEAEX
Tab.l Comparison of meminductance values at different
frequencies and times

HJ 1)/ ms
0 0.5 1 1.5 2 2.5
300 0.500 0.505 0.506 0.502 0495 0.493
400 0.500 0.503 0.502 0497 0.496 0.500
800 0.500 0.501 0.499 0.501 0.499 0.500

3.5 ZBMEREN ] 1RERIAZRILR R

T, R PR SECR, T2
¥ 8 H N Luw=0.5H , ¢@,=0Wb , ¥ 3
k'=10°H'Wb's™, Hl £=300Hz, l@JEAs1k it Y
2(c)AHTA], P AR SC T I A 1 2R 112
JEABLRA S 1] B AR A ) = 4E S R W& 7 i

$i#/ Hz

http: // www.china-simulation.com

. 1343 -

Published by Journal of System Simulation, 2018



Journal of System Simulation, Vol. 30 [2018], Iss. 4, Art. 16

%30 &5 4 1 E R Vol. 30 No. 4
2018 4 4 1 Journal of System Simulation Apr., 2018

(a) IE54U%

“0.5
00 AV
(c) =ik

K7 AR S
WAL L) — At 4R R
Fig.7 3D plot of L,, — A— ¢ of the flux-controlled
meminductor emulator in the different alternating signals

AL, ASCRAT IR IZIEAS LA La(r)

RS SRR, B A R, ——
Ly, (2)

AT R HTRN, RUZAE L(n) 3 PR

V22, Lu() & TALEE WG E L. B
7()~(c) 73 53l by J5 AN = 71 P e il 4 B - G R T
(EEAINESE

ML 6 FIEL 7 Jit 7 (A2 1A B I ) 74 48 A
R LA S ASCRT it (a7 12 1A IR A T Bt
] L AL, AT — INZI R AE R S H b —
I 2RI AN G, ARBL TAZ IS 125

4 TESEDL R SER S0 UE

Bl 1 o 1) PR PR BE AP SIE IR G 141 8 s,
Ul. U2, U6, U7. U8 EHA AD844N M Hi it )¢
BHESFHOAE G A, U3, U4 EECY LM35SP i ]
BCS R, US B AD633IN AU eyl . T4
W R b R B R I T 2L, AT LA 1
FALEK T 2 BT 2B B FEL S U6 1 HE R R (1
WLy, bR HD IR/ SIE L, el 2R 550 HaBE Re 1
BEAE, AT AT A TR] B I & i

K8 WA IR A P R

Fig.8 Hardware circuit of the flux-controlled meminductor

BN A 1V 1R I 5% W 12 AR SC T e vl 1 1
PICIEER IR, BUWPR /<300 Hz. f=400 Hz FlI
/=800 Hz, MEIZIEHMH-2 XA ML, wE 9
7R e PTG B, ARSI A28 1 08 H A
SEAFIM, F-% KRR B A
2. BHAESURIGHER, 127838 I R - o 8 S 2
P W H I 2 S =P B P SEY S s SE SN
XA KT E BT S5 R 5 .

http: // www.china-simulation.com
« 1344 .

https://dc-china-simulation.researchcommons.org/journal/vol30/iss4/16
DOI: 10.16182/j.issn1004731x.joss.201804016



Ling et al.: Design and Characteristic Analysis of Floating Flux-controlled Me

5530 B3 4 1 Vol. 30 No. 4
2018 4% 4 Mg, 5 — i MG 7 A s (R 5 T S SRk 2 A Apr,, 2018

UM =400 Hz, J5 R =FAesih T 1s-
LA 10 s, nTUUEH, X5 3 iEy
Briv g KA &

v, (2 V/H#)

v, (2 V/HS)

v (1 V)

(a) f=300Hz o

............................

v (1 V/K&)

(@) Hik

v, (2 V/H%)

.....................................

v, (2 V/H%)

v, (1 V/H#)

(b)f=400Hz .- R Rk TR ok

cecos . e e cests

v; (0.5 V/HK%)

(b) =Sk
K10 A RIS S0l ML R- 2R AR

Fig.10 The flux-current characteristic in the different
alternating signals

v, (2 /)

5 Z5ig

: ARSCE AL NGRS 158 SCH R, b i A L 5K
u (LV/AD) B, HEH T i T B o 0 1
(c) f=800Hz T, R AL F B e AT Bt 7R N R

9 ARSI ML B2 KR A5 <7 b FEL B ABEAUL 4% - 25 T Matlab A1 Multisim
Fig.9 The flux-current characteristic WA EOTE S, ST T %R RS e S [ A5 A5

in different frequency signals

http: // www.china-simulation.com

. 1345 -

Published by Journal of System Simulation, 2018



Journal of System Simulation, Vol. 30 [2018], Iss. 4, Art. 16

5530 B3 4
2018 4F 4 J

Fefi 5 AR AR S HOR E N 05- % R R AL E
B [A) s ARCA R S (AR AL DR AR FFSeBL T A
LB KR e 7 BB AT (i A A
P BRI R W] - vt AR P s 5 PR A
& LIS R A £ NI ISR AE L 127
A AR IR N LR S O T AR AU S AR

SR

[1] CHUA L O. Memristor-the missing circuit element [J].
IEEE Trans Circuit Theory (S0018-9324), 1971, 18(5):
507-519.

[2] STRUKOV D B, SNIDER G S, STEWART D R, et al.
The missing memristor found [J]. Nature (S0028-0836),
2008, 453(7191): 80-83.

[3] VENTRA D M, PERSHIN Y V, CHUA L O. Circuit
elements with memory: memristors, memcapacitors, and
meminductors [J]. Proceedings of the IEEE (S0018-9219),
2009, 97(10): 1717-1724.

[4] BIOLEK D, BIOLKOVA V, KOLKA Z.
Mutatorssimulating memcapacitors and meminductors
[CV/IEEE Asia Pacific Conference on Circuits and
Systems (APCCAS), 2010. USA: IEEE, 2010: 800-804.

[5] PERSHIN Y V, VENTRA D M. Memristive circuits
simulate memcapacitors and meminductors  [J].
Electronics Letters (S0013-5194), 2010, 46(7):517-518.

(6] Hede, TARTE, WREE. JL TR0l s 7 12 R i 45
RORIT]. Y)BE2E, 2013, 62(15): 158501.

Liang, Yan, Dong-Sheng Yu, Hao Chen. A novel
meminductor emulator based on analog circuits [J]. Acta
Physica Sinica, 2013, 62(15): 158501.

(71 HBozZ, TFHW, WA, 5. 1RSSR REE >

B 55 S0 56 UE [J]. 7 BB 22 22 ), 2014, 43(6):
845-848.
Shi Z Y, Wang C L, Bao B C, et al. Characteristic
analysis and experimental verification for meminductor
equivalent circuit[J]. Journal of University of Electronic
Science and Technology of China, 2014, 43(6): 845-848.

[8] MUTHUSWAMY B. Implementing memristor based

ARG HAR

Journal of System Simulation

Vol. 30 No. 4
Apr., 2018

chaotic circuits [J]. International Journal of Bifurcation
and Chaos (S0218-1274), 2010, 20(5): 1335-1350.

[91 PERSHIN Y VVENTRA D M. Emulation of floating
memcapacitors and meminductors using current
conveyors [J]. Electronic Letters (S0013-5194), 2011,
47(4):243-244.

[10] YU D S, LIANG Y, CHEN H, et al. Design of a Practical
Memcapacitor Emulator Without Grounded Restriction
[J]. IEEE Transactions on Circuits and Systems-II,
Express Briefs (S1549-7747), 2013, 60(4): 207-211.

[11] YU D S, CHEN H, IU H H C. A Meminductive Circuit
Based on Floating Memristive Emulator [C]// 2013 IEEE
International Symposium on Circuits and Systems
(ISCAS), USA: IEEE, 2013: 1692-1695.

[12] SAH M P, BUDHATHOKI R K, CHAN G Y, et al. A
Mutator-Based Meminductor Emulator Circuit[C] // 2014
IEEE International Symposium on Circuits and Systems
(ISCAS), USA: IEEE, 2014: 2249-2252.

[13] FOUDA M E, RADWAN A G. Charge controlled
memristor-less memcapacitor emulator [J].Electronics
Letters (S0013-5194), 2012, 48(23):1454-1455.

[14] JOGLEKAR Y N, WOLFSJ. The elusive memristor:
Properties of basic electrical circuits [J]. European
Journal of Physics (S0143-0807), 2009, 30(4): 661-675.

[15] BIOLEK Z, BIOLEK D, BIOLKOVA V. SPICE model
of memristor with nonlinear dopant drift [J]. Radio
engineering (S1210-2512), 2009, 18(2):210-214.

[16] BIOLEK D, BIOLEK Z, V. BIOLKOVA V. Pinched
hysteretic loops of ideal memristors, memcapacitors and
meminductors must be ‘self-crossing’[J]. Electronics
Letters (S0013-5194), 2011, 47(25):1385-1387.

[17] PERSHIN Y V, VENTRA D M. Teaching Memory
Circuit Elements via Experiment-Based Learning [J].
IEEE Circuits and Systems Magazine (S1531-636X),
2012, 12(1): 64-74.

[18] BIOLEK D, BIOLEK Z, BIOLKOVA V. SPICE
modeling of memristive, memcapacitative and
meminductive systems [C]/ European Conference on
Circuit Theory and Design, USA: IEEE, 2009: 249-252.

http: // www.china-simulation.com

- 1346 -

https://dc-china-simulation.researchcommons.org/journal/vol30/iss4/16
DOI: 10.16182/j.issn1004731x.joss.201804016

10



	Design and Characteristic Analysis of Floating Flux-controlled Meminductor Emulator
	Design and Characteristic Analysis of Floating Flux-controlled Meminductor Emulator
	Abstract
	Keywords
	Authors
	Recommended Citation

	/var/tmp/StampPDF/v9uBR_EBd_/tmp.1689640226.pdf.ZlziD

