56 32007 3
1000-3290/2007/56 03 /1730-05

ACTA PHYSICA SINICA

Vol.56 No.3 March 2007
©2007 Chin. Phys. Soc.

Ti Cr

¥
2006 8 2
Si
X
Co Ti
CoCiTa
PACC 7550S 7570C
1.
BS
J7
10 nm
FePt' > CoCr
CoCr Co-Cr-Ta  Co-Cr-Pt
* 10274018

T E-mail cmzhen @ hebtu. edu. cn

CoCrTa

%
050016
2006 9 1
C/CoCrTa/X X =Cr Ti
Ti
Ti
3 CoCrTa
Cr bee Cr
200 110
hep Co 10.0 10.1
. Lazzari
Cr Cr
CoCrPt
. Sellmyer o
CoCrTa/Cr
Ta
CoCrTa/Pt
7 Lin CoCrTa/Cr
¥ . Okumura
Cr CrNiN ’
CoCrTa 10=12
CoCrTa
Asahi ° Si
CoCrTa/TiCr
. Roy
CoCrPt/Ti
14
Cr Ti
12003B08 A2005000143

. Liu

Si



-320 -240 -160 -80 O 80 160 240 320

H/ (KA /m)

2 C/CoCrTa/ X

3 Ti Cr CoCrTa 1731
Cr Ti C/CoCrTa/X X = Ti
Cr Ti . Ti 40 nm 65.22 kA/m
Ti Co Ti
Ti Ti
Ti 40 nm
Ti
2.
40 nm.
Ti Cr Si 400C . C/CoCxTa/Cr C/
100 CoC1Ta 9.8 CoCrTa 600°C Cr
x107° Pa Ar 99.99% 40 nm.
2.1 Pa.Ti Cr CoCrTa C
3.5 cm 90 -
= —— SPAT R
96W 84W 90W  15W. —BE_ Sr O
_ 80T —o— i T g TR
Cr Ti 70l 3 10
CoCrTa C . 60} "o &
g
COCFTH E 50 | 00 100 200 300 400 500
30 nm 15 nm :: 10 T./C
30
. 207 /A/\/
X XRD 10
D8advance CuKa 920 0 20 40 60 80 100 120 140 160 180
SPM  Nanoscope IV TiE B /nm
7310
VSM Lake Shore 2240kA/ 1 Ti C/CoCrTa/Ti
m 0.0lemu/V .
2 C/CoCrTa/ X
3.
1 400°C  C/CoCrTa/Ti Cr Ti
Ti 2 a
Ti 40 nm C/CoCrTa/Ti 2b
—— a2 —=— LEME
[ Hyp=33.22kA/m | Hy=774.46kA/m
—=— Cr &z —— CrZ&m 2
He=172. 19kA /m @) Hy,=619. 32kA/m ®)
L, [TA TiZENE o | - TG
£ | Heu=305.11kA/m £ Hg,=548. 16kA/m
: : /]
g £
g g ;
AT T BRG]

-800 -600 —400 -200 O

200 400 600 800
H/(kA/m)



1732 56
1 Cr
CoCrTa S, Ti(002)
S T TiZrh 2R
1
- Co(002)
CoCrTa S,.
1 CoCrTa §
£
S Sy H. !/ kA/m H,;/ kA/m N CrEMERER
C /CoCrPt  7.6x1073 2.1x10>  25.9 0.42 %‘ ] § ‘ ‘
C /CoCrPt/Cr 4.6x1073 0.65 25.25 19.10
C /CoCrPy/Ti 0.33 0.60 65.22 58.45
ELErhEFE
VSM - y N
36 38 40 42 44 46 48 50
260/(°)
Sy
3 CoCrTa X
Co CoCrTa H,
1 Ti 65.25 kA/m CoC1Ta
1.00 2. 00
0.75 10D
0. 50 £ 00
0.25
0.00
0.00 0.25 0.50 0.75 1.00
(@) KEMNESER D=8nm R,=2. 16nm
1. 00 3,00
0,75 1. 50
0.50 0.00
0.25
0.00
0.00 0.25 0.50 0.75 1.00
(I CrEM R D=30nm R,=9.78nm
LO0 — 400
0.73 2.00
050 W0.00
0. 25

’ Q.00
0.00 d5 000 0.75 L00

(c) TIEMEH M P=10nm R,=1.87Tnm

4 CoCrTa



3 Ti Cr CoCrTa 1733
13
CoCrTa/TiCr
CoCiTa
3 CoCrTa Cr Ti
38.42° hep Ti 00.2 CoCrTa
44.76° hep Co Cr CoCaTa
00.2 Cr Co
00.2 Ti CoCrTa/Ti  CoCrTa/Cr
Co c c
4.
Co Cr Ta
C 15 nm /CoCrTa 30 nm /X 40 nm
4 CoCrTa .
Ti CoCrTa CoCrTa/Ti
Cr CoCiTa X CoCrTa/Ti Co
D Ra 00.2 Co c
Ti 14 Ti Co
Ti CoCrTa
1 LiBH HuangF Yang T Feng C ZhaiZH Zhu F W 2005 Acta 1996 Appl. Phys. Leit. 69 124
Phys. Sin. 54 3867 in Chinese 8 Lin]J C TsengM R ChuJJ Chen L J 1996 Materials Chemistry
2005 54 3867 and Physics 45 151
2 LiBH FengC YangT ZhaiZH Tang] YuGH ZhuFW 9 Okumura Y Yasui M Akita T Maeda M Yang X B Fujimori H
2006 Acta Phys. Sin. 552562 in Chinese 1998 J. Magn. Magn. Mater. 185 249
2006 55 10 Huang . Soo E W Wang J P 2000 [EEE Transactions on
2562 Magnetics 36 2306
3 Yukiko K Lies F Marinero E E 1998 J. Appl. Phys. 84 6202 11 JiaH Veldeman ] Burgelman M 2001 J. Magn. Magn. Mater.
4 Choe G Chung SJ Walser R M 1995 Thin Solid Films 259 231 22373
5 Lazzari J P Melnick I Randet D 1967 IEEE Trans. On Magn. 3 12 Bogdan V. Neal B H2002 J. Appl. Phys. 91 764
205 13 Asahi T Tkeda M Takizawa A Onoue T Osaka T 2000 J.
6 Sellmyer D ] Wang D Christner ] A 1990 J. Appl. Phys. 67 Magn . Magn. Mater. 212 293
4710 14 Roy A G Nuhfer N T Laughlin D E 2003 J. Appl. Phys. 93
7 Liu WH KrisS Lin M Kuoksan H Lairson BM Payne A P 8179



1734 56

Effect of Ti Cr underlayer on the magnetic properties and
microstructure of CoCrTa film for perpendicular
magnetic recording media”

Zhen Cong-Mian’ Ma Li  Zhang Jin-Juan Liu Ying Nie Xiang-Fu
College of Physics Science and Information Engineering  Hebei Normal University — Shijiazhuang 050016  China
Received 2 August 2006 revised manuscript received 1 September 2006

Abstract
C/CoCiTa/X X =Cr Ti films were fabricated with DC facing target magnetron sputtering apparatus. Their magnetic
properties and microstructure were characterized by vibrating sample magnetometer VSM  X-ray diffraction XRD  and scan
probe microscope SPM  respectively. The experimental results indicate that the Ti underlayer can induce the c-axis orientation
of Co grain in the direction perpendicular to the film surface. For samples with Ti underlayer the grain size and the surface
roughness are relatively finer and magnetic domains can be observed obviously. These results show that the sample with Ti

underlayer is more suitable for the perpendicular magnetic recording media.
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