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3.2 TBM BEE
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G TR ERUAR ) I R P 9 B X 9 2 i R X
A PP 2E I A i £, vl DL, A T saq IR
BOAR, s R ESAR 5 | 12 L 2% 375 K X ek FL 9t e e 2
BHPT= A2 50 K uesh. Pk 24, DDM 5 TBM A7
LT, AR TR A A P R TR 1 5, e i A
22 R TR 1R 5 2 5 | R A BH 3 5 R M AR A T
FEREE, H2 S B2 IE R AR S B vk (1 7T B
K.

4 % B

43 W 4E DDM & TBM Pl 5 Hi AL EE 5l A7
K ACAF RS BLR, MU AR s 0 R ), 58 T

% A
ERVE RS S

HPmemristor_ tunnelbarrier _with_ dopantdrift

SR T % A A 42 A A T R 2 ) 5 R A A
YIICBH 4 T HRE PR ) R S N I B X, R
PR S A A AR T A T 5038 5 | A B DXl 2 P
PUIRI AR, T B 3 4 A2 A T AR ) D538 5 1 ORI R
X 45 7 245 BEL 470 % ok 3 A 2 J5E 5 o s I F) A8 A 3R
A, JE DDM 5 TBM L AE 45 i R AZ L2 S5
BEth oA i) E R &R, B2 SSUZmasEma s
HLURF PR A T AE IR 25, DA BRI, P el R o R v B
T A A2 R AT (190 A 6 B 0 A DR E 12 B2 5 W R
RocERE L —. MG AL IZ 2 BT 1)
R AR 3 Bl % AT AR B3 U RE M (A2 BH 2 S it
WA

**********************tunnel barrier param Sk >k sk sk koo sk ok k sk sk skosk sk skosk sk skok sk ksk sk

* ZH Pox
* S8 e In(2) /(8K eo)*

.param fai0=0.95
.param Lm=0.0998

.param detal=0.1261 * S 5%
.param foff=3.5 x 10~° * S5 Sorex

* S o™
* R aogrk
* B4 fonx
* B H don*
* ZH aon*

.param ioff=115 x 107°
.param aoff=1.2
.param fon=40 x 10~°
.param ion=8.9 x 1076

.param aon=1.8

.param bb=>500 x 1076 * ZH b «
.param detac=107 x 1073 * S Gk
.param Rseries=215 * 28 Rex

* B Sox
.func lamuda(deta)={Lm/deta} * SN T (23) A

.param deta0=1.1

func deta2(deta,vg)={detal+deta—(0.9183/(2.85+4 x (Lm/deta)—2 X abs(vg)))}

*XERET (19) 24 *

func detaw(deta,vg)={deta—(0.9183/(2.85+4 x (Lm/deta)—2 x abs(vg)))} * XN F (20) L *

func B(detaw)={10.246 x detaw} * XN T (22) R *

func

fail(vg,deta2,deta,lamuda,detaw)={fai0—abs(vg) x ((detal4deta2)/2/deta)—1.15 x lamuda x deta X log(deta2/detal
x (deta—detal)/(deta—deta2)/(deta2—detal))} * X T (21) 5 *

func

cur(detaw,fail,B,vg)={sgn(vg)/detaw/detaw x 0.0617 x (fail x exp(—1 x B x sqrt(fail))—(fail4+abs(vg)) x exp(—1

x B x sqrt (fail4+abs(vg))))} * XN+ (15) K *

func dwbidt1(cur,deta)={foff x sinh(cur/ioff) x exp(—1 x exp((deta—aoff)/detac—abs(cur)/bb)—deta/detac)}  *XI

M (24) A *

func dwbidt2(cur,deta)={fon X sinh(cur/ion) X exp(—1 x exp((aon—deta)/detac—abs(cur)/bb)—deta/detac)} * X}

T (25) 3 *

func dwbidt(dwbidtl,dwbidt2,vg)={0.5 x (dwbidtl x (sgn(vg)+1)+dwbidt2 x (—1x sgn(vg)+1))}

R bR IE S22

P> 080 < 0 AYPIRIE DL T B2 I8 422 5 B2 BN [A) (128 AH R A ) — s 5 *
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3k >k 3k sk ok ok ok ok >k sk ok ok ok ok ok k ok sk k sk sk kok sk ksk dopant drift param >3k 3k ok ok ok ok >k ok ok ok ok ok >k ke ok >k sk ok ok kosk sk skok sk sk skokkok

.param D=10n
.param mju=10f
.param Ron={200}
.param Roff={10k}
.param w0=0.0001n
func f(w)={w x (D—w)/D/D}
func Rm(w)={(w/D x Ron+(1—w/D) x Roff)}

* 24 D*
* SRy *
* 24 Ron *
* 24 Rorr*
* Z 8 wo*

AT (12) 2t *

*XERET (7) 2k *

3k >k 3k sk ok ok ok ok ok ok ok ok ok ok >k ok ok >k ok ok k ok ok k ok sk k ok main circuit >k sk ok ok ok ok ok ok ok ok ok ok >k ok ok >k ok Sk ok ok ok ok ok ok ok kook sk kok skokok sk kok

Gtb pos inner value={cur(detaw((—I(Etb)),v(pos,inner)),fail(v(pos,inner),deta2((—I(Etb)),

v(pos,inner)),(—I(Etb)),lamuda(—I(Etb)),detaw(—I(Etb),

v(pos,inner))),B(detaw((—I(Etb)),v(pos,inner))), v(pos,inner))}
Rs inner interface { Rseries }
Gdd pos interface value={v(pos,interface)/Rm(—I(Edd))}
Re interface 0 2.4k
S A A AR FAAA A AK
Ltb Ltbin Ltbout 1 x 107° IC={deta0}
Rtb Ltbout 0 1p

* LA *

Tyt R AR L e HLRM PO BT A *

integrating circui

* K Loy, (M PYBH *

ol e e

*BRIE S ARB AR I B 2 *

PR sRRsRsRRRRRRRoRR Rk

UM TR A6/ dt BEATRVY, WIAG FRLE A deta0*

Etb LtbinOvalue={dwbidt(dwbidt1(v(inner,interface) /215,—I(Etb)),dwbidt2(v(inner,interface) /215,—I(Etb)),

v(pos,inner))}
Ldd Lddin Lddout 1H IC={w0}
Rdd Lddout 0 1p
Edd Lddin 0 value={1 x f(—I(Edd)) x mju x Ron/D x v(pos,interface)/Rm(—I(Edd))}

* LR Laa [KIATEL*

dw/dt, W% IR E SC Rt w*

FHRRFAFRFHRFFHE G ter bias and test FFFFRFEFRIREFRI AR AF A FAAAAFFAAF KA A KK A KK KK

Vtest pos 0 pwl(001.56304.5-3607.569010.5—-312013.56 150 16.5 —3 18 0)

.TRAN 1m 18 UIC * I [H K50 18 s, S KB AE KK 1 ms*

.option vntol=1 x 1077  * B K4} K5 T *
.option abstol=1 * LXK *
.probe
end *FRIPLEH
Sk
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Influence of the cross section area on the conductive
characteristics of titanium oxide memristor®
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Abstract

The conduction of nano-scale titanium oxide memristor exhibits complex characteristics, owing to the change of
self-parameters and the coexistence of different conductive mechanisms. However, there has been no detailed discussion
about the influence of the cross section area change on the conductive characteristics of memristor. Based on dopant
drift and tunnel barrier mechanisms, the conductive process of memristor is analysed, and the relevance between cross
section area and key physical factors of the conductive process is studied, then the influences of the changes of titanium
oxide and tunnel barrier cross section area on conductive characteristics of memristors are studied, respectively. The
differences and connections between the two cases are analysed. In the case of the coexistence of those two mechanisms,
compared with the change of titanium oxide cross section area, the change of tunnel barrier cross section area is proved
to be the chief factor which causes changes of memristor conductive characteristics, it is also a possible factor causing
the change of non-ideal conductive characteristics of memristor. The research results contribute to further explaining

the complexity of memristor conductions and providing basis for optimizing memristor modeling.
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