w0 2020/001328 A1 |0 0000 KO0 0 0 0

(12) RREFS1EE

A AR EFRERIE

(19) 1& AR A EE AR = | 00 00 O 0 T
E3 74 AN [=] ? —
IIBIZ_T/\)jE ; :‘ﬁ (10) EfRATHS
(43) [E[ PR 2
2020 £ 1 A 2 B (02.01.20200 WIPOIPCT WO 2020/001328 Al
(1) EfREHHES: (CN). 2@ 7K(MIAO, Xiangshui); = [E WAL 2 i

HOIL 45/00 (2006.01)

(21) FEFRHRIES: PCT/CN2019/091747
(22) EFRERIEA: 2019 %6 A 18 H (18.06.2019)
(25) RIFIES: s
(26) MBS s
(30) 7L

201810662587.0  20185F6 H25H (25.06.2018) CN

(7)) HiE A £ PR A Z (HUAZHONG UNIVERSITY
OF SCIENCE AND TECHNOLOGY) [CN/CN];
Wb & Bt o 38 W B% 1037 5, Hubei
430074 (CN).

(72) %A A : #hHE ZE (SUN, Huajun); ' E Wb 48 2K
At (1 B 97 % 1037 5, Hubei 430074 (CN).  E ¥R
(WANG, Biao); H Bl Ab 4 mCyL it 1L 2. iy 2% 1037
5, Hubei 430074 (CN).  Z= JKk 5B (LI, Zhaonan);
AL A O LU ES R E 10375, Hubei 430074

Pt L ES AT 10375, Hubei 430074 (CN).

) KEA: £ & B £ X % & 7 &
i> (HUAZHONG UNIVERSITY OF SCIENCE AND
TECHNOLOGY PATENT AGENCY CENTER); H
E] 9 b A QL Ly XS i % 1037 5 A2 b
KR 14340, Hubei 430074 (CN).

@) EEE (MHBfEH, FERkEG RN EH
{R47) : AE, AG, AL, AM, AQ, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW,BY, BZ, CA, CH, CL, CN, CO, CR, CU,
Cz, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB,
GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IR, IS,
JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK,
LR, LS, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG,
US, UZ, VC, VN, ZA, ZM, ZW.

(54) Title; HIGH PERFORMANCE MEMRISTOR DEVICE BASED ON OXYGEN CONCENTRATION GRADIENT OF METAL

OXIDE, AND PREPARATION THEREOF

(57) Abstract: Disclosed in the present invention is a high perfor-
mance memristor device based on the oxygen concentration gradi-
ent of a metal oxide, and the preparation thereof, the units of the
memristor device comprising from top to bottom an upper elec-
trode, a functional layer, and a lower electrode, the functional layer
being a metal oxide, and the oxygen content of the functional lay-
er changing in a gradient. The present invention, by means of im-
proving the internal composition of the key functional layer in the
memristor and the preparation method thereof, and using a metal
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oxide having an oxygen content changing in a gradient as the func-
tional layer, localises the connection and disconnection of conduc-
tive wires in a high oxygen content area and suppresses the random
connection and disconnection of the conductive channel, increasing
the stability, consistency, and switch speed of the memristor device.
The current limit can be reduced whilst increasing the high/low re-
sistance state to reduce power consumption. The functional layer
based on an oxygen concentration gradient is easily formed into
a tapered conductive channel, the high oxygen content conductive
channel cone peak having the characteristics of easy connection
and disconnection, and being capable of implementing high-speed
variable resistance in
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