:Fabrication and estimation of cross-point-type resistive random access memory
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1. B % (Summary)

Pt/SrTiOs #IHHO BB/ XA TR 4 FEEIEYES
[FEEDHMIZE Y FEFDIEMELZEL, EDE
ERERICDOVWTIEEEEE, HWMIBAFE V> -HE
MERLTHEY, ERHSUGRL TULVEL. KREEER
ERZEIE AT (ReRAM) D E S EFE (X BN EFEE
[CEEAETA—JZEMIEH I L Tlliahs
LONRKRETHY, TO—TEMEBOENEDOZEIC
&V, AIEBARNERLGT—2OBREZHITTULV A
BN H D. KBAETIE, Pt/SrTiOs DEFHHY OX
R MEELTER L, BMERE~NDEEMLZTO—
Tz 152 LT, RENLGERIFEZHLOM,IC
T5. InIZ&Y, BRTIL—TOHRT 2EET—42
EH—BICEFL, EREEBEORIAZEET.

2. B (Experimental)
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Figs. 1(2)-(@I=9 A RRA > biEE Pt/Nb:SrTiOs
(Pt/Nb:STO) DR 7 O— %7 F. %9, Nb:SrTiOs
(0.5wt%) Bt & EMR EIC PECVD % ZHAL\T Si0: &
100 nm FRFE L =% (Figs. 1(a), (b)), HFmEmEHEH
OAP(NFHAF LD L FH Y, CeHioNSI2) LRI L
Ak S1818 ZEFNEFNRAEa— (1000 rpm/3
sec, #tLVT 6000 rpm/60 sec) IZ& Y EML, 110°C
TR—F 25 L1iz(Fig .10). LT, YRI L RE
FEBEBERALT Fig. 2 ITRT N2 —VFEE L1,
IR{E%& MF320 [Z 60 sec RES B THRIZL, #BHKT
60 sec 1) >R L1z (Fig .1(d). EIZ, Ny T 7— K7

v E&(BHF, 1%) T 421 sec E(100 nm fH%)Si0:% T
wF S LTEIRKREICZ Nb:SrTiOs 2ZEH S H1-#%
(Fig .1(e)), 7 F>TL PR FZEBRELE=Fig. 1(0).

3. fif L =% (Results and Discussion)

Fig. 3(@)IZ Fig. 1 [Z R TAER 70—IZHE>TH
HEn-RFORKXR(EAR)ETY. Pt/Nb:STO A
BREZKTHEEICERIAIE IO —J&EMIETE
SUFEDIEEITS 2 &% direct, CDFEEZEEITT
175 Z & #indirect E & T 5 (Fig. 1(@S ). Fi=,
Nb:STO/Mi [FA—I vV REEHERL TS, CDHR
FO Pt BAE-Ti BIBEIZ, RO K S HIEF TEEZHH
M L7z. Sweepl (direct, Viet = +1.2 V) — imaging
(b1, b2) — Sweep2 (direct, Vet = +2.0 V) —
imaging (c1, c2). T T, Vi [JEERILICET HE
[E(E/ N/ 7 R)EEK L, imaging Tld indirect TEXE
ZEIML, Da—ILBOREICKSHBEEIMERNMR
h A5 (InSb HHEFICKYEE L. Figs. 3(bl),
(c1)IZ Sweepl, 2 DEICIEEEZEML-EBOEBR
HEDRESSf (maging at +3.0 V)%, (b2), (c2)I<
Sweepl, 2 DRICABEZHML-[FOEEBREDR
E o fi(imaging at -2.0 V)% R¥ . Figs. 3(b1), (b2)H
5, +1.2 V (direct) TD set D&, EEXTEEN T
METHLEBLATRIANLELDL L, £, 88
EEMEBEDRESHLEL-EBLAEIIEY —HKTH
50, EEFHMBICHERTEELERNA/NINI LN
2 %. Figs. 3(cl), (25, +2.0 V (direct) TD set
D&, EEE/EBEEMMBEOLEL o TREBLEZEE
DAICHVNTH, TO—T&#EMIE TV EEIZH
TR REBRAR Y bR SN LLEOHKEREERE
T 5 &, Pt/Nb:STO DERRA v FUJI1&, BEET



(& PUNb:STO BEREETHET 0, BEZLITS
& direct FHMfFIC T O— T #iEM S B - BE DA EE
TRASET S AN S EEMLRBAICTIYE
DBEE Vanld, 1.2V< V<20V ZFiff=9. 5|k
E, JO—JEMEMET 5 L Tdirect FHMBZEITS &
EERAR Y FAEBMEN T Z EBHERINT.
A#HEIZEK Y, Pt/Nb:STO [FEIMEBEEIZKE LT
Pt/Nb:STO RE£E, BFAOFAINTLERXS v TF
VOEMEL, BRTEMEIE TR —JEMERETHD
EHRMBHTREINTz. CORBRIE, ROTRXhA bk
¥ ReRAM DOENEMEEDERZINREESIAT
BOTHERLGERICGYGLIEEAONS.

(a) As-prepared
(e) BHF etch
S1818/0AP
Sio,

(b) SiO, deposit (100 nm)

Sio,

(f) Resist remove

Sio,

(c) S1818/0AP coat + bake
S1818/0AP

(@) Pt(20 nm), Ti(50 nm) deposit

Direct _
contact Indirect

(d) UV exposure +

develop(MF320)
S1818/0AP

Fig. 1 Process flow of cross-point Pt/Nb:SrTiOs
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Fig. 2 Mask patterns for a pattern projection

lithography system (blue line) and for a metal mask
(red line).

Sweep1: Sweep2:
direct direct
Vierr +1.2V Vier: 2.0V

(c1) Hot spot
(LCF)

ac__imaging @ +3.0 V(indirect)

(b2) (c2) Hot spot

({_‘cp)

wc  imaging @ -2.0 V (indirect)

Fig. 3 (a) Schematic image of a fabricated
Pt/Nb:STO device. Thermal distribution images
measured with applying (1) positive and (2)
negative bias voltages, after applying set voltages
Veet of (b) 1.2 and (c) 2.0 V.
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