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Surface roughness effects of bias voltage characteristics
CoNbZr-based magnetic tunnel junctions

Korea University B. S. CHUN*, C. M. CHOI, |. C. CHU, S.-R. LEE, and Y. K. KiM

1. A 8

TOIEHZTENM BHES £ ZXNEH M2 MOINA 2ABEZISE BHEE I HEHCNE &
S0t Ol A% o= HEY 42 DFZEY NRECE ASE FNEMY AU2IE ¥ N4
H/BHE A EHNT R AETIH AL XIIHEZHE HMEA 2 &2 BHEHIcIHE 2ot
A BRG] fAoides BHEH2I0 StRM3S ZHESECE R 2L SXNAIZHO 80 HHEE
CE TDYSHH oI YO NIIEEHEUA SHNE2Z MEXE Ta WA HIZE CoNbZrE
MESIZCH. HEZENE= LA EXMGHA F22Z WSEMN e Hgdn zgs 29 88
SE NSl 2 ¢R0AME o HEZEWE SN gL BHEBEI) 258 CoNbZrg ot
AE2Z AMESI0 IDIHEEEE HESALD MEE ANEA |-V &4, V, S8 ZASRT
2. 4EYHY

I LEEE 2  Cogs.sNbsZres or Ta 2 /CogoFer 8/!r2Mnso 7.5/CogFern 3/A1 1.6 + oxidation/Cogfern
3/Coss sNbgZres or Ta 2 ( nm) PXZ2 rf DIJWEE AHEY 2RI E Sol HELHIYLD SA X A
2CE 5X 107 Torr 0|5t2 BIQUCH. LUASES st Aor SA2 2 nlorrE DHGIAD SHNESE A
& CoNbZr =22 Co targetOll Nbt Zr chipg 2510 HMESIQACH. Ol XJNIEHEEES HYHZ
Ol Slet EHd2 2458171 /A8t CoNoZr SHAl Ar 222 10 mTorr2 FIJLAIZ]I AIBHE HEBIRALCEH
MZeEl XIEEEE ST AESE2 cryogenic dewarE AIE0I0 10K < T< 300K 22 HAMA
oLt

0
T

3. dEZn ¢ 0¥

KIIHEEE0A TDIKMEHS QUNMASAELE 0] JHX 0 (2% X, Otd=, MY E=8
S) 2otol &2 2=0 [1]. 2 dR0AME E% ZTE 028 QIIEAAELYE LMAIBIE AT
S 24FotD IIHEZES HHXITE BSAAHINM Vw ¥ |-V S48 HI6IRUCH MEE XIIEHY
HEY HUXTE AFNE 018610 SXGIASM CoNbZrE SHRAIES2Z A8 XNEHIEE S TaB ot
NE2Z AEst WIIHEZEE0 BHEHANKS BEH ZEIt S46tALCH (0.12 © 0.26 nm). Vi (X
JIMEHI D MYE COIGHA YFUAS B Yl 1/22 AL 8 MY dtE A 2EAELE &l
=2 Z 10 KHlAdE CoNbZrg SIXIERZ2 MESH NDJIHEEE S V,2t0l TaB SINE2SE AE8 XD
BHEZEEU DIASHH S==5tACH (164 mV : 151 nVv). D2ilt 28 SIHAIZN Wet CoNbZrE dtHXl
ECZ A& AIIHETES hdt® SAS SII6tAXIC TaE SIS CR ABE XJIBHEHE S 0
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ME HHaier 2EDJACH (O . 1.). Olgist HHEICH ME XIIMEHIS QUIIEASELEZ 0I5
Foh SIXAIZESZ2 A2 CoNbZrol ZSEA Ar 22 10 mTorrdtl AJIBHEEHEE MESIRE H2 (H
“SHictoe ESXEE= 0.18 nm) 10 KOIAS Vgt 2 HalDF 2USlt 300 KOAE EEEE) 2
28t CoNbZr2 StXEQZ AMES AJIEHEE U HItH % §§a°Lmumu HZE AHe |-V §
A2 EXE 2 CoNnZrE SIXIECZE A8 XIDIBHYETE2 QDM erel drsr et XS AHS
2 UEHLHASLE Ta2 SIXEC2 AI88 ADIEHZETEE2 HIa &0 HEE LIETWAT (08, 2.)
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O&. 2. The /-V curves of samples with
8. 1. Whvariation of various MTJ samples different surface roughness values: (a)
as a function of measured temperature. The MR CoNbZr-based MTJ, (b) Intentionally
ratios at 10 K were (a) 23.9%, (b) 13.1%, and roughened CoNbZr-based MTJ, and {(c¢) Ta-based
(c) 12.5%, respectively. MTJ.
4. 2 &
IDIHEEEY HHEET 8 CJIEHYYELHE ARG A6t XDIEEHES SlNECZ Ta
U HIEE CoNbZr2 MEEH XDJIBHYEES MESIGU. &2 HI2MN KJIEEZEe BHXE) &7
ASHH =2 Vet QAo |-y EME2 JIRE &0l 4 YYUT
5, &#1&#
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