The Magnetics Society of Japan

HALHE RS 29, 231-234 (2005)

i O

CoPtCr-SiOs/Ru HE E MK GLEREEIAR D SiOq #H AL & BLD I AL,

S102 Contents to Enhance Grain Isolation in CoPtCr-SiO2/Ru Perpendicular Recording Media

B VWEHES™ - Bl - RaEEhMt” - W0 Th" - F3IL - AR - iR’

E T

SORSHRZAT, G i s EX R ¥ 2-1-1 (T 980-0821)

CEHLEET NV R TS s a Y — A, BT 4-18-1 (T 390-0821)

T. Oikawa® ™, T. Shimatsu”, Y. Inaba”, I. Watanabe®, H. Aoi", H. Muraoka™, and Y. Nakamura”®
“Research Institute of Electrical Communication, Tohoku Univ., Katahira 2-1-1, Aoba-ku, Sendai 980-0821, Japan
** Fuji Electric Advanced Technology Co.. Ltd, 4-18-1 Tsukama, Matsumoto, Nagano 390-0821, Japan

Iknhancement of grain isolation in CoP1Cr-SiO2/Ru
perpendicular recording media is discussed in relation
10 SiOz the content and grain size of the Ru seed layer.
The value of the remanence coercivity obtained by
subtracting the thermal agitation effect, Ho, increases
significantly with increasing SiO2 content up to ~ 11
at%, indicating enhancement of the grain isolation of
CoPtCr. TEM 1Images revealed that a single CoPtCr
grain grows on a Ru grain in this SiO2 content region,
and experimental results showed that the grain size of
the Ru seed layer plays a dominant role in determining
the grain size of CoPtCr layer. However, a further
increase in SiO2 content beyond 11 at% results in a
growth of multiple CoPtCr grains on a Ru grain, leading
to a decrease in Ho The formation of the multiple
CoPtCr grains was remarkable on large Ru g¢rains.
suggesting a significant reduction of the diffusion length
(mobility) of SiOz during film deposition as a result of
the increase in SiOz content. Both a grain size reduction
and an improvement in ¢grain size homogenecity are
required for a Ru sced layer to enhance the grain
isolation in CoPtCr Si0z perpendicular recording media.
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3.1 — FRDOXEEE CoPtCr-SiO: MO & & OBAR
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SOEMEIEEN 8 nm OF —FICOWTHRLE. Z 2T, ik 1
i3, (KECREERAC T AE BN DORRE TR LI-EE

Table 1 Pre-seed layer conditions of media A, B and C.

Media A B C
Pre-seed layer Ta(5nm) Pt (5 nm)/Ta (5 nm) Cu (5 nm)/Ta (5 nm)
Seed layer Ru (20 nm) Ru (20 nm) Ru (20 nm)

Media A (9.2 at% SiO

Media B (11.2 at% SiO,)

Dgrain =82nm (Ru) ngm =79nm (Ru)
D,.ein = 8.5 nm (CoPtCr)

= 8.0 nm (CoPtCr)
Media C (11.2 at% SiO,)

grain

D

=17.3nm (Ru)
= 7.1 nm (CoPtCr)

grain

grain

Fig. 1 TEM bright-field images of a CoPtCr-S8iOz
granular layer and a Ru seed layer for the three series
of CoPrCr-SiO2 media.
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Fig. 2 Magnetization loops of CoPtCr-SiO2 media with
various SiO2 contents. Film thickness 8 = 10 nm.
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3 Values of the normalized media noise for
CoPtCr-Si0O2 media with 6= 8 and 10 nm, plotted as a
function of the SiOz2content.
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UtoZ L, Nat% B2 -FRE SiO: KBTI,
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Fig.4 1213, R L7-fE A, B, C 1220\, BNEELOREAS &
LB T=FREBIRRES Ho® SiO WMBRIFE AR L. £72, Figs
Wi, A B &I3FR UBEBROESS (Pt 7 L o — REIEED 10
nm) %#lZ, Ru >— Ng&, e D SiOiMED CoPtCrSiO:2
SEEOFEE TEM BEEATR L. &5IZ, Fieg6 i, TEME
ENLELN RO LEELEERITR L. £ 1at%
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Fig. 4 Values of the intrinsic remanence coercivity Ho as a
function of the SiO2 content for the three series of
CoPrCr-SiOz media.
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Fig. 5 TEM bright-field images of a Ru seed layer and a
CoPtCr-SiO2 granutar layer with various SiO2 contents.
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Fig. 6 Growth model of CoPtCr grain as a function of Si0O2
content. In the figure, the values of Demin as a function of
SiO2 content are also shown.
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75, R SIOL RGBT, B ARIFUEOMENNT LV kL
RIOZHFEEAER/ME T L, HoOfEASEINS D = Lnsiff s
7, EREIT Hold k& AXT LTk Y, ZORTIHEEoR M
B He AL T2 TSR T & et oo, F70, ZOGBRE SiO:
YRR FSiT D HoOfEN, S— NBORIRIZ LD KERENR
BAVTUMRLY, TS OFBE SIOMERGEE T, Figd O TIEM
BEMNG, | D0 Ru WF0OEIZREN NS < BEEOEN
CoPtCr BF DR SN, TEVEZAEEI 2/ > TV D T ERH LN
Etpots (Mg T MXBM) . EERTORE, SiO2 B HEN
EHCYH CoPtCr (Z Ru Bzt B4 ¥ v AE L TERY, [—o
Ru B F HITFERL & iz CoPlCr RE I mN ATaIOFESR LR L
TH ) RES D RIFRIOKIRIEA R A D Z LA B E 22T,
T ORI TS BEE OTYEEED, HoOIRTABOTHD b0 L
ZZHNS.
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Fig. 7 Values of the intrinsic remanence coercivity Hp as a
function of SiOz2 content for two another sputlering gas
pressure conditions of the Ru seed layer.
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Fig. 8 Values of the intrinsic remanence coercivity Hp as a
function of SiOz2 content for two sputtering gas pressure
conditions of a CoPtCr-SiOz granular layer.
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2D SO TIL, TE ¥R v REZHER L b
1 0 Ru RiF D LI DBERED R WRHEOD/ & 72 CoPtCr KL F0 3
FRENDI ENRALIER AT ZOZ LY, EEE SIOERIR
TIIBYEF O Ru K FREIZBIT S SiO: DR (FEU 7 1)
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RABHTHD LHEREND. LIEA-T, BIRREDE SOz %
BIFUTBITER S A7=01E, —>®D Ru — FEic—on
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Fig.9 Schematically growth model of CoPtCr grain showing
the correlation between the grain size of the seed layer and
the SiOzdiffusion length for SiO2 addition.
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