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Rt YROREN)
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Rt YIROREQ2)

- BRGEEL> Bt Y OBEBEEL (Magnetic head.)
> R ORUIME (Magnetic head, MRAM, etc.)

> SRR~ DEBIE.

mﬁ"fz..-f"i'ﬁ|
ik 2 il
RIEFES FFGJE?fJ‘ﬁ{t
)/ ‘Table 1 Sensor’s layer structure
=| [Crystal |[Lattice ‘Grain |
R | Element structure|constant| " "o*% size |
. e '_ Cu fce  [0.3615nm
ﬁﬂﬂa‘Fﬂ = | Co fcc  |0.3545nm| —2nm  |~20nm|
PRt T | NiggFe,,  foce 0.354nm
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RESBIRAAZESETE

_4fcu | I } Table2 Calculated Structure factors and
4 . Nife | || _ Diffraction intensities on wavelengths
£ NiFe
I & T - wave Cu NiFe
'-4- " e length | on edge |post edge [on edge (post edge
f 4 I efeds® | (nm) [0.13812]0.14542 |0.14887 [0.15499
: IFe 936 2611 2900 2904
A2 CuK-sdge NiK-edge IFual® | 2819 2394 1143 2252
0.12 0.14 0.16 0.18 | loedge N
X-ray wavelength{nm) past edge 81% %
Fig.1 Dependence of Anomalous - =
dispersion effect on wavelength ggggﬁif-ggggggig
] " N ] E m
f'and f "depend on X-ray wavelength iy
b Y M lgzcincEs.

strongly.
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Cu/NiFeETIVIETOREHER
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Cu thickness (nm) Cu thickness (nm)
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Rt Y IRDOFRER)

- BIBREEILES> Rt Y OEREEIL (Magnetic head.)
> R ORIME (Magnetic head, MRAM, etc.)
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BHaliE £ @A X REFICEA
EROEFRY SHELEENM 3 ﬁ i
Bcos6 _ 1 5 Sin@ 2 24 ;.._..H i
2 2 n 2 E.‘E 2;_’;/! B m\x |
BIEHE € ME SUHLE Ed oo

0
44 45 46 47 48 45
Angle 26 (deg.)
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HAX#REH ETEMIZ X 61&'[&@{35

In-plane XRD é‘ T T ] Analytical nasulta“ T ] Analytical result

\ f’[thmkness]:m nm E :‘I' '| - of TEM ima of TEM image

(1 Ta (1
ﬂmdu (1) Osd'da (1)

Frequen

Freq
L3 3
1

Cu 4] Cu (1) Gglin sthge r?nq
CoFe  (2) CoFe _ (2) |
Cu (2) | Cu
gf;_: Eﬁ CoFe (2)
Ru (1) RuOx (1 GMR-A GMR-B

CoFe 2) GMRIEBHEO EETEME &% - wesy L)
ERXHE ETEMIZ & AHBFHEO R

CoFe

Underlayer (5) | | Undertayer (5) TEM | In-plane XRD [Magnetic
Ciaes fu s S0 |Grain(nm)| Grain(nm)| Strain(%)] Property
GMR-A .
(High sensiive) GMRfE GMR-A| 7.3 8.5 0.9 0
ayer structure o MR-B
GMR multilayer GMR 12.5 10.5 1.4 A

EAXREHICKSEHEOHE - ERTOEFRINEHE
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Rt YIRORE4)

- BRBREEE>ER Y OBRBEL (Magnetic head.)
>Rt HOR/IME (Magnetic head, MRAM, etc.)
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PtMn~DXEDBARSEHHLT, aBilcMDIEFEH,
FHRUFE (fee) / BRAFE(L1) OFELLZMRE.

P I9FT R0 REE LI, PtMn(220) L1, PtMn(202)
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2.9 o i e : |
200 10.3 2 8007 sz 1
18.0 S | S isdae )
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BT 20 (deg)
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PtMn Lattice Parameters - 4_, ., depend.

Ve £ 200V, 8 1°

Foe s 200V, 8 2 17
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s s P E 107 e s
2D.394 - 1 = 106 o
.................................. Plntiaa] Nk 1
X seneed WOS™=—5 345 10 20
0,390 - - .-.i:_! Penetration depth of x-ray (nm})
Sk Jee PtMin | AIYFLITR,, ) ERNEEDE,
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Structural Alteration from L1, to fce -4, depend
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Penetration depth of x-ray (nm) = Increase in Pt content (at.%)

2 | cTuF TR, ) EWETL,
ctehied « feo/L) B RE A TE TFHmMLI-

2.9nm |10.3nm|18.0nm| , ¢ 450 EFEHAM A L 1o,
fce density on surface, 51% | 53% | 41% | - TyFo TR, ) PhELREE

Destruction depth | 1.5nm |Lonm | 83nm| AEEHSS, FRAS 21—
=3,

ficc lattice constant(nm)| 0,3901 | 0.3906 |0.3915 CIuFLTRG ) BNENREO

Increase in Pt content |1.9at.%;3.1at.%5.3at.% Hﬁtj;i'mﬁ‘rﬁ%. PR EE 0
A= IE DI,
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PtMn lattice parameters -V, depend.

02 dt‘ltllﬂlz 10 nm, 8 : 17 Li0 dﬂ:hﬂlz 10 nm, 8 : 1
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= w v.c200v|| S i e p—— <
= .V, 425V E 7 g
2394 1 2106 G
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,é. L300 o Penetration depth of x-ray (nm})
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030l—e o+ s o 'f'}“".P‘M" i - MEIE{V‘“} MEREWZE, BEEfHE
T 3 45 10 20 [SKELTYFLTHA—DREZ, ME
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Structural Alteration from L1, to fcc -V, depend

g = 10 nm, 62 1°

=
s g 30— s l'cc\densin' on surface
= =V 100 PtMn = Glass
£E v, 2000 | & 1. 2
;_: 2.0 | V425 = g E
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E = n“% = —»l. —r—p o i 0.20 | - :;‘— - h.'
R I i | ept
Penetration depth of x-ray (nm) Destruction depth
e ~IERE(V, )ERPTE,

T | 100v [200v [ 425V | cfec/Li HelEBEfHETHRALL-.

e

fee density on surface| 31% | 53% | 95% | °FA—VRSFISmBETHS,

Destruction depth | 2.0nm |1.6nm |1.2nm ~IERE (v, ) AUhELNRE DAL,

g s =
fee lattice constant(nm)| 0.3905 | 0.3907 0.3908 i‘f d&ﬁﬁig;?ﬁit&ff

Increase in Pt content |2.8at.%3.1at.%3.0at.%( 5(E, pELN
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