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Study of interface in perovskite manganite thin film by X-ray scattering
measurements
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Several works have been reported on transition metal oxides which show reversible resistance switching
induced by short voltage pulses. It is expected that device applications such as random access memories is
realized. However, the mechanism of the colossal electroresistance (CER) effect has not been clarified. We
have performed X-ray diffraction measurements on manganite thin films which show CER effect. By
using micro X-ray beam, we observed the changes in a buried interface of the thin film accompanied with
the CER effect. In a high resistance state, the magnitude of profile fringes is further suppressed than that in
a normal state. It seems that the roughness at interfaces contributes to the change of carrier mobility. As a
result, the CER effect appears in the manganite thin film.

F—U— 1 EBERBCE, < 70— A

HREMEER

b RVEERARPIIZ L A MRAM, R E
Ry & D FeRAM, FHELIZ L 5 K
PLAELIZ X D PRAMZ: E1X, DRAMK 7 7
v Vo AE Y — D D IR AR X
ZARER AR AT Y — L LTOIEHAIHY
FFEIn<TnWsd, —FH, EEBRTERLIN
t«u7xﬁ4%@7/ﬁ/&MWT®\
BRI X 24 Eo B K72 K E A
(Colossal Electro-Resistance: CER Z) )2
WTh, B, S OBLEN S AT
N TN TW5b, CER #hHi%. EEE O
o, B CRAET DN 2> Ttz
HEZIATLMRAM & ik L CTIRIHEE I CTh
LHEWSTKHENRSH L, £72, CERZIE %

IRT TN AOEE X, BEMEZ 2200
TR CHEEA T2 M7 & D72 O TR E O
EEEEBICEL TWD, TiRColp &£<
DAL EHC B W CTCERI R A2 /Rr$ 2 &
NRE SN TWD, CERGFEITEF M E
REFVEZ RT3 ?N%xkbf@%@%
Bz B, ERALET 5729121, CERZE
%@%@@%ﬁ#XAi%%%ﬁ5%£ﬂ
bHoH, EBHAMTHZ Ltk v, B/
W) SRS DR - AL SE YRR DS R
LT 2B RENGFETHEE XL

i’L“Cb\ o €2 T, %ﬁ*x“,&%‘:ﬁ’ﬁﬁﬁ"é
2HIiE. AR T 2 HECE T IRE
@?%73 CTDHZLENEETHY ;@%ﬁb

WHRIEREAZZE DD Z &L DBCERFIED



fiEE - B EERA O < E IR S LD,
CERT /N A 2 D REME A B D 72 1T,
REDOEREHZDZENEETHY ., L
L LN REAETDEEORETYIEE
ZDZTENKRIPERN, E- T, HH
DRRICEB N HY, Lrb=rLX—0
Eipra—T7 Rl RENIEFICH T
HbH, FFlo, ~f 7 E—sEHWTHIE
X, I v XU ARPEL LD RENK
TWHERH DL L EEBE L, AL TIE
SPring-8 O Jt it 5 X %2 T, PCMO K
OREIREE AT DI~ 7 1 E—
L DT O e X R ERGEL FEBR 2 1T > T2,

EB

E— A7 A BLI3XUDE —/Nv T
B S ATV D % [E 3 5 (Kohzu-Seiki
TDT-17)T. 12.4 keVD I Y X # %2 H W T
EBrEITo T2,

WNEI O EZ B SIS T DI,
B Xk s~A7ne—2a%2FfHL.
~ A7t —brE AV ERERIEEZL
JaNZEN LT EHWTCEREIT -T2,

FEERIZH W= PCMOE R EHL, L —W
— TR TE X ¥ —I2 LV LaAlOFE M B
WZERLL 7=,

R, BLO, B .

CER Zh 1%, \ELZEHIMICEB W T 2 20K
PUREOH TAEY —h R &R, 4,
B AHIM L 72 WEMERAT & CER ZhHIC
BWTEREIREZ RTELGHNZIT - 72
BEFTOMEZIT>7-, £7°. AIEDE
2 BN TIE, PCMO 7B JE X2 xf s L
AR ZES7 ) o URBNENT, &
KPR EOBBRBEZWMETH L7V IR
BRI, TO7IV rYORESIL, &

GEInZ L2z Wyl EmR o 7 Y Y
DRESLHEXT/HAENZ ER, S EOHF
WTHOLEMNI RS-, 2D &, BB
I EEN R OARENE Lz Z & 2 ER
T5, BRIEFLOMENIRKRELIRoTWNDHZ
EMmb, REOT TR ANKEL LY, &
TFBENKREL RolmZ ENBEREEZ L
N5, EMORIDAEIC X MR E RS H,
[ BE D EBR 21T o 7228 Lk o ) 7E il 58 & A
BRIZ, @mEPURETCIZ 7 ) vy o kE &%
INEL o TWAHZ L OFBMAIHER LI,
ASEIOFEGEIZ LY BHEIINC LV ERFE
PERZAL L TWD Z &k, Rmfhir ot
FAbZES Z ERHO NI o T2,

L% OBE -

SkIE, EMOBESCEE A ELE T
FEBR & EEHIIZAT 72 CER 2R O BERUFE
PEDRE S EREMTICB T &L &
DOXFISBFRE LV EEMIZH 5202 LT <
TETHDH, £lo, BEXRFFEOMRY K LA
fbic kv, Fmicegd (S d) ki
TWRWNDIZOWNWTH A EZG ML ENH
HEEBEZTWD,

g

& IR

1)T. Fujii, M. Kawasaki, A. Sawa, Y. Kawazoe,
H. Akoh, Y. Tokura, Phys. Rev. B 75 (2007)
165101.

2)A. Sawa, T. Fujii, M. Kawasaki, Y. Tokurai,
Appl. Phys. Lett.. 88 (2006) 232112.

3)A. Sawa, T. Fujii, M. Kawasaki, Y. Tokura,
Appl. Phys. Lett.. 86 (2005) 112508.

4) T. Harada, I. Ohkubo, K. Tsubouchi,

H. Kumigashira, T. Ohnishi, M. Lippmaa, Y.
Matsumoto, H. Koinuma, and M. Oshima,
Appl. Phys. Lett. 92 (2008) 222113.





