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The relationship between CoxFeH(X =100, 90, 75,
60, 50) and the tunneling magnetoresistive effect was
investigated. Co Fe , which have high saturated magne-
tization, were selected as the ferromagnetic materials.
The fabrication process was successful in a TMR junc-
tion with large MR ratio. The maximum MR ratio for
Co,Fe,, junctions yielded 40.7%. The MR ratios for
Co,Fe, junctions were almost constant as a function of
the junction area, which meant an MR ratio over 40%
didn’t contain a geometrically enhanced MR effect. }/,
defined as the point where the TMR decreased to half
its 1mV bias value, lay between 360 and 455 mV. The
bias dependence of TMR was related to barrier height
in all Co Fe, junctions. As barrier height increased,
weaker bias dependence was obtained.

Key words: TMR junction, ICP oxidation, CoYFe e
bias dependence

1. XIS

PRGN B RNV RFICET AR, IR TI8 %OBKH
ELR (LT MRE) 2SS TLBRY, EREERO
AE D HIERIITON TWA, Bt TiL42 %D MR iR
HEINY, B R RARTRRAE LT ANV E—FRRA
Fa TR NWTRTFEEETART Ly LEHFLT
WABZEMWRENT, FUORNVBEFIIBEEE —FF 4 R
I RFATOBE~NY FELT,HBARAE L SV T~y K
DENRERTHS. —~F TR RAEF LAV MRAM
DR KEZ PLICED by, RFOEPUEII AT Y —
T AL LTEESEDH[AOEMA L~ TERB S h
O REEME B L XVEERIIRBEMEIE (F1) B RREA
(F2) OZBHEATHY, “HOMBMEOR T MO
ARG U TEFEN R 5. BRMER, L, FrXx
NEEDMRILIEFL, RORYCHBRE P, P, LT 5L
(DATEZLN, AVUEBROVEEMEEREAVS 2
Lo THRVMREPERTE S, T TR, R IFENE
N RO F M AT, FHTOREOBERETH 5.

AR_ Ry=R,_ 2R,
R, 1-PiP2

Fe, Co, NiDA U BRI L > TR LRS00, 4
o b DB Fe, Co, NiDJETEVVERE LN TR 99, 43

TMR = M

HERIEHB S FES:E Vol 24, No. 4-2, 2000

FIL B R U BRICIEERS D LEZ NS AR
BCIIMEABACENRE O CoFe 882 B L o RS
PERL, BSERORICE L AREBER .

2. REBAHZE

TERLL 72 R o RVEES OB AT HLERNTE VRER T b REL
DYAT, RORFATES 2 KRB LT, BHITIEHE LS
HELBAC A THEL A L. BT OBERIILITO
@Y TH5. Si/ NigyFe, (188)CoFe (3.9) Al-ox-
ide(1.3) / Co Fe, (15)/ Ir,Mn (15) (¥47 :nm). EARITiZ
RE % 300 nm BB L7 Si v —% AV, BREBIITHERS
BT F A~ (LUTICP) XBEDC~TF b Ry #¥ET
fio7c. CoFe, OAARIZX=100,90,75,60,50 O&&S —
7y MERWTEL Sz, B OFRITIRICP 5 X<
BefviE” 5 Lz, A% RIS, Ar:20 sccm, O, : 60 scem
DIREH A% 076 Pail/2d L HICHEAL, HY—FEICER
DT ENTNE T F— oA L2150 WORFEF(13.56
MHz) 2FIN$ 52 & TR A~ & 4Em LT, FBFi
T NIV TTT 4 —ERHNTAE—= 7L EASEMIT
3X3pum? 5 102 X 102 pm? OFFH & Uiz, T REFR i
DORENE, EEE N FHEBEROBES I RICHER 2 FIm s
THEF U T TIT - 7. MR ELIERER 500 Oe FINEE DIEHL
xR ELT R, —R) /R X100 %&ERK L. FEkE
B LREER I N T REEE L IVEEE B EETH
L 7e 1V B % Simmons D" 127 4 w7 4 L Z LTR®
T-.

3. EBRREER

3.1 HWREMEILED CoFe #REKENY

BAAEIC Co R 4TREOMAIL 23> CoFe 540 ko
FNEADMR I —T7 % Fig. 1 1I7Y. BFOESEREIT12
X122y T 5. Cox AV =FEFTI8 % Th »7=-MRLIT,
CoFe &+ BHALI-L£TORTFTHEMLTEY, Co, Fe,
M ANVESTRK40.7 % ODMREBB LN, -
Co, Fe,  DEEZRMETHZ L TMRIIZ49% £ TLH
152 LnmeRENL”. Co, Fe, BADRALE BB LT 7
V) —J&) DORBEFIKI4 Oe, CoFe,, Co, Fe DBEETILT
U —EDIRESIH T Oe 555 10 Oe, ' JEDIRREFTITH 140
Oe L LB RE RIETH 7. FUANLNBFERE~v F

607

NI | -El ectronic Library Service



The Magnetics Society of Japan

50- L LS S | T T
Co Junction area : 12 x 12 um? {
--Co_Fe ]
90" 10
O _core, | ™ ]
75 ~25 ~

e\

MR ratio (%)

200 0 200
Applied field (Oe)

Fig. 1 MR curves for Co Fe, /Al-oxide/ Co Fe, junc-
tions ( .X'= 100, 90, 75, 60, 50). Junction area is 12X

12 um?.
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Fig.2 MR ratio and resistance as functions of junction

Applied field (Oe)

Fig. 3 MR curves for Co_ Fe, junctions. Junction
area is 3 X 3 pym? 12 X 12 pm?, and 52 X 52 pm?.

area. Junctions were fabricated by a lithography pro-

cess. Junction area is from 3 X 3 um? to 102 X 102 pm?,
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Fig. 4 MR ratio, barrier height, and barrier width as

functions of Co content. Junction area is from 3X3 un?

to 102 X 102 um?.
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Fig. 5 Bias voltage dependence of Co Fe / Al-oxide/

Co\_Fe“_ junctions ( X = 100, 90, 75, 60, 50). Junction

area is 12 X 12 pm?
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Fig. 6 Relationship between barrier height and 1. V,

h
was defined as a point where the MR decreases to half

its 1 mV bias value. Junction area is 12 X 12 um~
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