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Hard x-ray photoemission study on the colossal electro-resistance effect at
metal/oxide interfaces
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The electrode dependence of the electronic states at the electrode/oxide interface in electrode/Ta;Os_5/TaOy
structures, which are promising for resistance random access memory devices, was studied using hard x-ray
photoemission spectroscopy. Sharp “metallic screening” peaks were observed in Ta 4f core levels for Pt/
Ta,0s.5 and Ir/Ta,Os_s interfaces which show resistance-switching behaviors. The peaks, however, were absent
at the interface without resistance-switching behaviors. These results indicate that the direct contact of
electrodes with oxides without the formation of any transition layer due to interfacial chemical reactions plays
an important role in the resistance switching in the devices.

F—U—F PTG LT 7w A AT | X BB, RimE ke

TREMERRW : TUOFALDAT HHEE T, \EHEEMESN LHEMRO S EFEIC K

FE7R Bl EFE SN D /NE RO K IT X
D, REEFEMEATY OFENFELILRKLTE
0. IR AT Y OBRNEBE L o
TWb, 2 ThH, BEALVAHIMZEL - T
FZFIERPINRERE oW E (LT 54
ZRRAUZRIE T VX LT 78R RXAE
U ( Resistance Random Access Memory:
ReRAM) (%, K= A b & EiE « KBEEOW
MWARER Z E MO IR ARERMEAETY L LT
BB ENTWSD, 20X RENT ks
HT % ReRAM ThH DN, KRIEERAL~DH
WUISE > TV, EOEDHJREIX, Kbt
FALOBBEME R S T iRnZ & Th
%o ZOMMEEMRIT D20, ERFEEKH
AL G O B EREAR R BT IZ M 7o WF R 23 i A
AT TWA[1], Sawa S, a7 27
A N b ~T v EE 2 HWT, Rl
— VIR 31T B ER b4 O K IE ) 4E 25 BT
BB G OB LR TH D 2 L &2 #H
HELTWDH2], £, Wei b lE, EM
/Ta,05.5/TaOy #1&E % U 7= ReRAM H#FI28

FTAH52LH2ELTVWA[E], 2D DREE
%, BHLEALBL L BB DSV 7 FEICH
KT 2O Tixe < | B/ LY TN EE R
BEEZRZLTVWDZEERLTWSD, 2D
e, R/ EmAEOEREZHO
P D 2 LE, BT LB G DS R ITI
HEMAOMNEBZLOND, £ 2 TR T
X, BPAE/F L L THEZE W
/Ta,05.5/TaO, A 1 2 B 1T 2 Eg/ER b W) i o
IR RE D FEARAK A 2 FH T,

y

10 nm} Top electrode: Pt Ir, AL W_|4&
Taz0s

TaOy
Pt (Bottom electrode)

Si substrate

Fig. 1. Schematic side view of sample structures.
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Fig. 2. Electrode dependence of Ta 4f core
levels for electrode/Ta oxide interfaces.

Table 1. Proportion of each chemical state for Ta 4f
spectra. Values were obtained from the results of
peak fitting shown in Fig. 2.

Electrode 5+ 4+ 3+ 2+ MS
No electrode 0.29 0.13 (.26 031
Pt 0.31 0.12 0.17 0.26 0.14
Al 0.17 0.15 0.30 (.38
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