CRYECI L E FEXFF®R (BAHFR) Vol.24  No.5
2019 429 H Journal of Jimei University ( Natural Science ) Sep. 2019

[XEHS] 1007 —7405(2019)05 - 0387 — 06 DOI:10. 19715/j. jmuzr. 2019.05. 11

BT 5 % T A FE B PR 25 4 2 A R i

W EHE

(1. BERFREETHR¥R, B2 B]361021, 2. T AFEEEZ, #IT 4N 310027)

[HE] DEEE TN T 2, 853 H XS ZnO FHAS i 5 b 4 2 AL BB R S, Sk etk ZnO W
FRH AR R A5 7 A B TRl /1N A0 Ak B o ) S A B T BH AR Rt R, DL R PHAR TR LRI BRAIG, R
T REARRHAS TAF R A BE ML, e 2000 8 1 5 88 A0 B A5 (2 1) ()RS 5 45 min, BBE RIS F
0.8 mm x0.8 mm 0.9 mm x0.9 mm Z[H, FEAHFHATAEREXTE3 VT, @Ay, I
B A IS5 P 2 T RS 88 S U8 SR AT T8

[ XA ] éﬁg:?{ﬁ, %’%?, Bﬁﬁ, Zn0; ToHIE AL

[HE45ZS] TN 604

Oxygen Vacancy Regulation of Resistive Switching Properties

Based on Argon Plasma Treatment
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Abstract: In this paper, argon plasma treatment is used to optimize the process to improve the resistance
properties of zinc oxide film by affecting the oxygen vacancy defects in zinc oxide film. The decrease of plasma
treatment range and the prolongation of treatment time contribute to the stability of resistance characteristics
and the reduction of resistance operating voltage. In order to reduce the resistance voltage and restrain the ran-
domness, the final plasma treatment conditions are determined to be less than 45 minutes, and the treatment
range is between 0.8 mm X 0.8 mm and 0.9 mm x 0.9 mm. The main resistance operating voltage is below
3V, which is suitable for low power devices. At the same time, the treatment conditions and surface roughness
test results are discussed.
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ZnO T REE o S AT SR DTS 2, A R SEEE 99. 99% MY A AL FEIR ST R AL, Wk SRR
M, AEO0.5 Pa, WRSTDIR 150 W, 7 Si # K LISl 5 Cr/Cus/ Cr 5 R AEBHAS A7 45 14 I AR,
SERL ZnO WIS, dkSAeim SN AT RAS B A TORRUS IR ok, DAGRIIE B AR B4 4 2 72 0 B iR 2
TRAKEFE R T AE >, FX IR K5 ZnO R HEAT R R IR S AR (A ERA, R
0.5 Pa, JJR 100 W), LS H @ A MINMER , HIRE9e/E 2 Zn0 )2 1955 25 40 B [ 52 B HEA
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Fig.1 Comparison of leakage current characteristics of maskless ZnO films treated by argon plasma at different time
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Tab. 1 Comparison of initial state( the initial state of low resistance state corresponding
to the forming-free characteristic)
JFE Sample 15 min 30 min 45 min 60 min 75 min
Al i BHAS (HRS) fRBEZS (LRS) = BEAS (HRS) fRBEZS (LRS) FHAZ 2% ( RSF)
A2 B (HRS) i FHA (HRS) P (HRS) FHAR 255 (RSF) FHAZ AL (RSF)
Sl A (HRS) R FHAS (HRS) A (HRS) fIGBHA (LRS) FHAZ 534 ( RSF)
2 e BHAS (HRS) = FHAS (HRS) fIRFHZS (LRS) FHAE % (RSF) FHAZ 3% ( RSF)
s3 i (HRS) i FHAS (HRS) 1EEI3E7<(LRS) Bﬁﬁrﬂe%z(RSF) [Sﬂﬁfﬁeijz( RSF)
S4 i BHAS (HRS) KBS (LRS) SR (RSF) A I (RSF) L (RSF)
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ST Al A X — AR AR A R A O G AR FRINT R BB, SRS AR BRI, AR
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Tab.2 Comparison of setting voltge and reset voltge

\
T T
IESRA] LR Al A2 st s2 s3 s4
Kinds of voltge Treatment time
. 15 min 2.5 2.5 2.2 1.8 1.5 1.4
Sﬁﬁﬁie 30 min - CHIER(FF) 2.6 2.1 1.9 1.6 FHIBM(FF)
> v
45 min 2.1 1.9 1.9 THUE HL(FF) TCHUE M (FF) FAZRAL (RSF)
. 15 min 2.2 2.1 1.9 1.6 1.4 1.3
FAHUR 30 min 2.1 2.3 1.9 1.8 1.5 1.2
Reset voltge
45 min 2.0 2.1 1.7 1.7 1.5 1.3
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SR P AR TS AR DR AR 2 b S s R BE R I s 2N 3R, [ I 5t Al BH AR = 3
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FHAS R AR IHLBEE RMS (nm) ARfbiige, AR, A58 FACBIS g ), Gl o5 & 1 rysR
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FERALBRAL 72 AL, A2 JCHERLALTRA Ty, LS REAR A AR, (E HORLRG 2 4% o T Ak BRI R B /N ST
R, HLAL PR A 2RSS T ST, 16 B JC AR AL 128 e 0 45 5 1 Ak BRAG S IR X B/, AR
ARPEEAR (AL, A2 5 S1HED) BT, IXFR MR 22 S U W] 45 8 5P o 5 Hh 7
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A2 YA L R B T ST ~ S4 SEHEAAL BEURE | Ul W] JCHE S Ak B2 ) 42 07 9 JBE A T AR A
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