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CoPtCr-S10/Ru thin films are known as
potential materials for high-density
perpendicular  recording  due 10 their
well-isolated. fine grain structure with high
magnetic  anisotropy.  We  reported  X-ray

diffraction analysis showing the existence of

fee phase n the CoPtCr-5i0, film[1] In this
report, we show fee(111) and hep(10])
diffraction patterns for CoP1Cr-Si0; films al
different levels of Pt content using grazing
incidence X-ray diffraction

A 20-nm-thick CoPtCr-510.  film  was
deposited on a glass disk by co-sputtering
method. Ru (20nm) and Pt (10nm) lavers were
employed as  seed and pre-seed layers,
respectively. The composition of the films is
GXPI'CSSECI as [((“Dc-u(."f|||}|(m_\'|,l\‘|H-)-(Si0_g}||,
where X = 0, 10, 20, and 30at%[2]

We performed 20 scans at g-axis angles of
69.5 and 602 degrees, where y 15 the angle
between the surface of the sample and a
horizontal plane The X-ray encrgy was 10keV
(A = 0.124nm) The grazing ncidence angle
was 020 degrees in the total reflection
condition

Figures  I{a) and 1{b) show X-ray
diffraction patterns for fee(111) and hep(101)
in the CoP1Cr-8i0; films at differeni levels of
Pt content, respectively The fee(111) and the
hep(101) peaks shified toward lower angles as
Pt content increased  Substituting Pt atoms for
Co atoms in crvstal caused these peak shifis
The diffraction patterns for Pt content below
20 at% included strong hep(101) and weak
fee(111) peaks, while for Pt content ranging
from 20 at% to 30 at%, strong fee(111) peak
appeared and hep(101) peak decreased
intensity. These results show that an increase

of Pt content in the CoPtCr-5i0; film causes a
formation of fec lattice,
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FIG. | Xerav diffraction patterns al y, angles of

69 5 and 602 degrees for CoPICr-8i0; Milms ot
different levels of Pucontent, (a) fee(111) phase, al
3= 695 degrees. (b) heptl0]) phase. a1 = 602
degrees

Reference

[1] M, Ohsawa, et al. SPring-8 User Experiment
Report No 12, 20038 (July 2004) 270

121 T Shimatsu. et al . The 9th Jomt MMM/Inlcrmag
conference. BC-09 (2004), 1EEE Trans  Magn..
(2004) in press

0 2890

CO4A16XU-3111-N

BL16XU

Submicron-Resolved Strain Analysis of Oxide-Patterned
Silicon Using Fresnel-Zone-Plate Magnification

R. Tanuma (6449)%, T. Kubo (9034), K. Tatemachi (8179), A. Saito (14481)
Fuji Electric Advanced Technology Co., Ltd,
1, Fuji=machi, Hino-city, Tokyo 191-8502, Japan

We have developed an image magnifica-
tion method using a Fresnel zone plate (FZP)
to obtain submicron resolution in X-ray dif-
fraction and topography [1-5]. This report
describes an FZP method, which was applied
to strain analysis of oxide-patterned silicon

The experiments were performed at
BL16XU in SPring-8 The sample used was a
0.63-mm-thick Si{ 100} wafer upon which an
oxide pattern was fabricated (Fig 1A, 1B)
The FZP was a phase modulation type,
whose zone structure was made of a 2-m-
thick Ta layer on a 2-u m-thick SiN mem-
brane. The diameter was 22 » m, and the out-
ermost zone width Ar, was 0.2 m. The
theoretical spatial resolution was 1.22Ar, =
0.24 » m, Experimental setup was similar to
that reported [4]. Si{400} Bragg-case reflec-
tion was used at a photon energy of 8 5keV,
at which the focal length of the FZP was
3lmm. A diffracted X-ray image was ex-
panded 27 times by the FZP (50mm from the
sample) and focused on a slit (900mm from
the FZP), through which the X-ray intensity
was measured,

The topograph shown in Fig 1C was
provided by an XY scan of sample positions.
Figure 1D shows rocking curves, which were
measured at intervals of 0.25 . m along V' = 0
and expressed as a contour map. The peak
positions «wp of the rocking curves were es-
timated by parabola fitting and plotted in
Fig.1E. The variation of wp corresponds to
ddd ~+1x10"°, showing that compressive
strains were caused under the oxide layers.
The spatial resolution was estimated to be
less than 0.5 m.
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Fig.1. Strain analysis of an oxide-
patterned silicon wafer



