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The crystal structure in MnPt antiferromagnetic films used in
spin-valve films was investigated. The as-deposited MnPt film
has strongly (111)-oriented disordered face center cubic
structure; the (111) orientation decreases significantly with
MnPt film thickness increase after thermal annealing, resulting
in a CuAu-I ordered antiferromagnetic MnPt film. We found,
through cross-sectional TEM, that the MnPt film thickness also
affects the grain sturcture in the annealed spin-valve films.
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Fig. 2 MR ratio and exchange coupling field of spin-
valve films with several thick MnPt films.
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Fig. 3 X-ray diffraction profiles of the spin-valve films with 14 ;

100-nm-thick MnPt films, as-deposited and annealed. '

12]

I < TDESA L 72 MnPUE 3 & UFNiFe/Cu/CoFefis As-deposited

DY =7 DHRFBERENL DI LT, BLILHEOXHRE _10

w%mfimmumwe~7ﬁﬁﬁﬁmﬂ&i&m@m §s

LoEAMCY 7 ML, s OMEEB X E1/100L i >

Wzgs <Y, ﬁ:b D 12(001), (110)% & OHBAIKRAFLD g ®
c

N

n
K
L MnPt (111)
L Er—
g NiFe,Cu,CoFe (111)

LENTWA, 2O s, 1DEA L7z MaPHEDO AR
EU&E%JS‘%MEIEE ko c(lw)f; EDMD A% FEo BRI
TRELT-Z &b b,

-

—7%, Fig. 4ZMnPUAT12.5 nm® BUEHO SULTER 72 L K Uk ° 2 60 20
MEBHOXEOITHRTH S, Fig 30EELERY, #L Diffraction angle 2 ¢ (deg)

B L, BLIBELIC5H < (TDEM L aMoPEs L OF 10 3 )
NiFe/Cu/CoFeED V¥ — 2 DADHEINL I L hh b, Annealed

SR BULEEFT R O AR R BT A &, BB O 8 =1 =

MnPy(111) €' — 7 588 (AL EE th/\ 2HNI LT 2 i =

L, 7, ¥— s MESRAEEERLET L) SR 26 I *
L7 hLTWA T EAhh b, Fig 5IMnPIEIT & MnPt g 3
(MIDE—=Z7DE—7EBIOCY -/ NELZRLAEKTSH L4 2)-3

B BILER Y L OBERD ¥ — 7 A MnPORIE ORI - | 2

FE L CHEHAICEAL TWEY, BMHEO Y — 7 e 2 ‘__\Ej

MnPHEEE 5125 nmC LI 2 L X IRIZE L2 0 L E

CMPUETEATE < % 5 L SRR L E DK T L, MnPui %% 20 T o 80

545100 nm C 1A FULI I3 BALIE 2 LB X 2 1710012 % Diffraction angle 2 6 {deg)

TLTWAZ ENbRDL, —F, (1Y — 7 O E LB Fig. 4 X-ray diffraction profiles of the spin-valve films with
12.5-nm-thick MnPt films, as-deposited and annealed.
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Fig. 6 In-plane diffraction profiles of the spin-valve films with
12.5-nm-thick MnPt films, as-deposited and annealed.
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Fig. 7 Cross-sectional TEM image of the annealed spin-
valve films with 12.5-nm-thick MnPt.
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Fig. 8 Cross-sectional TEM image of the annealed spin-
valve films with 100-nm-thick MnPt.
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Fig. 9 Relationship of exchange coupling field, coercive force
of pinned layer, and XRD intensity ratio of MnPt (111) peaks to
MnPt film thickness.
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