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GMR and TMR Films Using GdFe Alloy with Perpendicular Magnetization
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We observed hysteresis loops of resistance in GMR and TMR
films using GdFe alloy with perpendicular. The MR ratio of
GMR film was approximately 0.036% when the thickness of Cu
film was 4 nm. AlgCug film with a surface roughness of
approximately 0.2 nm was used for the under electrode of TMR
film. The Al,0; film was prepared by direct deposition on
an Al,0, target, and atomic ratio 0/Al of the Al,0, film was
1.52 according to an RBS analysis. The MR ratio of TMR film
was approximately 0.95% when the thickness of Al,0, film was
2.2 nm.
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Fig. 1 Schematic illustration of TMR element
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Fig.2 Hysteresis loop of output voltage for Si/SiN(5 nm)/
GdFe(15 nm)/Cu(4 nm)/GdFe(5 nm)/Cu(5 nm).
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Fig.3 MR ratio as a function of Cu film thickness for Si/SiN
(5 nm)/GdFe(15 nm)/Cu/GdFe(5 nm)/Cu(5 nm).
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Fig.4 AFM images of the surfaces of under electrodes: (a)Al
(b)Al¢,Cus,.

Roughness (nm)

X oS
0 20 40 60 80 100
Cu concentration (at.%)
Fig.5 Surface roughness as a function of Cu concentration

for under electrode.
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Fﬁrlg.ﬁ TEM image of AICu(25 nm)/GdFe(5 nm)/A1,0,(2 nm)/
G6dFe(15 nm)/SiN(10 nm).
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Fig.7 Magnetoresistance curve for Si/AlCu(25 nm)/
GdFe(5 nm)/AL,0,(1.5 nm)/GdFe(15 nm)/Pt(2 nm).
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Fig.8 MR ratio as a function of Al,0, film thickness for
Si/AlCu(25 nm)/GdFe(5 nm)/Al,0,/GdFe(15 nm)/Pt(2 mm).

Junction size, A :20 pmx20 um, O:10 4mx10 um
RIZ ALO BEDIE % 1.3 tm~3.0 nm DRITE R, BT
EERDORKEINEDL ST BT B LI=ET
OEEY A X, 10 unx10 un BEK20 4nx20 un TdH
b, E55BRETRIZ 0 ud ¥ U, BoNA5%% Fig.8
W23 Y e ALD; FEDRIZEDS 2.2 nn (¥ CREGUHEIIE LRI B K
27U BIEOBI R LT RBIC AL L T 2, BIXUENT

565

NI | -El ectronic Library Service



The Magnetics Society of Japan

TAERDBEARMEIZH 0.96 S /NINDL ZTHIIREHED GdFe
THHTEIZLDEEZON, Sk AU HEEEHS
PIZTBMENDH D, i, AL, BOBESEABAITIE, #
EY A4 A2 umx20 um DHDIE 10 unx10 xn OHDIT
HARTROBEGIEIEERE R U, ENENE EITIXZ O
D% R OREIZDWTIEREHS»pTIdRL, Bl
LREPRETH B,

3.2.3 RRERL TR — s

Fig.9 I3 ALQ, BEDIEE & % THEHIOMIRE R LEKTH Do
FrE Uy B STME OMTH D ZORRPSHSD
RS ic, AIEB DEFIIZCNE TIORE STV 51
L0 3HFE/IEN DY, ZOREE LT ALD, EOME T h
PEZ BND. %I T, Si MR EICK 150 nn 0D ALQ, i A{FRR
L. Z08% RBS 12k > THIFAMT Lze ZORER, 0 T
Al BT B 1,52 T, SRS AT TH o720 L
FhioT, ALD, ORI EEE BRLIGIVATH D, i
HADRPAES TN D L BT B,

108

TTV[IvIT]\\!I TTT T 1T 11 IT[I[!!I\ TTT B

Resistance (Q um?)

A1,0, thickness (nm)
Fig.9 Resistance as afunction of Al,0; film thickness for
Si/AlCu(25 nm)/GdFe(5 nm)/Al,0,/GdFe(15 nm)/Pt(2 nm).
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Fig.10 Barrier height ©(Q) and width s(@) calculation
from 1-V characteristics of Si/A1Cu(25 nm)/GdFe(5 nm)/Al,0,/
GdFe(15 nm)/Pt(2 nm).
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