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Heterogeneity of the perpendicular magnetization
process dependence on film depth for CoNiCrTa and
CoCrTaPt perpendicular thin-film media is discussed
based on a magneto-optical analysis. Results show that:
(1) by means of longitudinal Kerr equipment, evaluation
for separating longitudinal magnetization of a columnar
is possible; (2) in a
perpendicular magnetization process, the top of the
medium has high coercive force and high squareness
compared with the bottom of the medium; and (3) the top
of the medium has homogeneous magnetization thicker
than 25 nm, and the bottom has a thickness of about 10
nm. The top and bottom of the medium are considered to

structure and initial layer

be a columnar structure and initial layer, respectively.

Key words: perpendicular media, thin film, polar Kerr
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structure, initial layer

1. T L &Iz

MEHIREE DR OSSR, REREIARE 3
(VSM) RO —2EB1Z L 0 lE S - bfies SEH S h,
AMRESCE I L LR blERIs L B R-—3REORE Lk
ROBIERER A LIS T D &, £<ERNTD LRV REINTE
FET D —0C, #RBEF1C 1 kOe TREE B B2 HFBIHEL V-2,
B ERIEESR S QR A IZZ oL S AnllEEE
(& L DRESUHERTAIRS ROMIELE, SO LEFRROAER 72
BHREKEL CNB EEZTWS. §70bh, VSM IZ X D JlE
SNDBHEHBRE, SEFEED TN RRMGBRE R LTS
DI L, Br—3EBIZ L VB oRMEEET, ASMUIRERE:
JERBOBGEREZR L T 5 LHEET 3. 2 2 CARSCCIL
BB OB IR % A H MOl R, e
SRR T VATE &\ o TR R A BV OIS RS
BOHF—HEMECBE L CERT 5.

ARG S22 Vol. 25, No. 4-2, 2001

2. RBR A&

CoCr AFEEMEAIZ UC 7 u A FTTDC< /% ha R
Ry B ) o FEERWTHREN T AR FIC/ERU-. B
NI e — & & BV 250°C & L, Ar H AL 2 ~ 4 mTorr
L LT RN EE & O 7 N — A E A CRE %
T2 TET CogNiyCrieTa, CouCry,TaPt, 2 AV, BeMIEIEE
Qo 1 5~ 75 nm OFPATEL ST, THIEIZIL Ti (7.5 nm),
TigCrio (7.5 nm), CogCryo (5 nm)/ Ti (7.5 nm) & JHV V-, AR
HrorEsR, SRR L7caBHcida 7 SRR SR AT
GRS OER STV D Z L 03 bl 9. 3Bk
DOBERFRET VSM CHIE L7z, K5 - BEROEEASIEORIED
BZIE, 632.8nm O He-Ne L'—¥'&, 400 nm ~ 1000 nm DR
HHHEZSHTED Xe T 72KBE L, SEEHBIRE /2135
B> O FE A U7, e —BH LRI TR RETIRES 6 kOe
DF, Nia%Z 65° & UTEBMRHEIC X v lE L. Bl —
REA VBRI 3 B RETIIRESS 17 kOe O T [RICHEETES VTl
EL, EHAAROBEIIERD T 7 55 —3hRe5 2k
UGB S ORMUHfR A EH Uiz, WRER (BiR n,
HPEL 0 BLOMKOCFES (EAMEEOESRBITRDZ
An, Ar) T TAETCHEMEND HRIE LR A BT L CIEL
To. ETBEERE R L OTFHUB DA BT SV TBIE 100 nm DB
BIEEZEL, b0 FEERE SR L ICEERE T
ZIHNTRIE LTz, RICHEMEMB OIS s,
MOJE IR A —ElRA & MR, 8L UREBONTE
B OEBHRICFEEA U2V E SITRE L. 2B
BEHEE~ R U 7 AR BEEICEEITSH LRV,

3. EBRERALUER

3.1 EEBSREHEEOENBILERE

Fig 1WA T AEMR FIZ/ERL U 7= R4 DIEED (a) CoNiCrTa
BRI DTN (b) CoCrTaPt SEED VSM 12 X Y JIE L7=f
IR LHTERE RS dy,, = 10 nm DFEITIIVTOBHEDS
AU NS L, BB GRS il U7 RER, mPHHE
DRI L 72> TNND Z & Wi, d,,, =35 mm DA

587

NI | -El ectronic Library Service



The Magnetics Society of Japan

() CoNiCrTa media (b) CoCrTaPt media
- ook C;mag @Wﬁs&a}m@ﬂ L d'mg \W&m
é 10 nm 10 nm
g 0
2 -
-400 MMWWJ 8 e g
% 400 T -
= oL_%8nm fy’ Bam o
= A
£ -400 R 1 e :
N
=400 - e i
2 75 nm 75nm T
3 0 - : -
g —
Tl — 4 n ]
1 1 i I
-10 0 10 -0 ] 10

Applied Field, H (kOe) Applied Field, H (kOe)

Fig. 1 Longitudinal magnetization curves evaluated by VSM for
(a) CoNiCrTa media and (b) CoCrTaPt media with various film
thicknesses deposited on a glass substrate.
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Fig. 2 Magnetization curves evaluated by (a) longitudinal
Kerr magnetometer from film surface side, (b) longitudinal Kerr
magnetometer from substrate side, and (¢) VSM for CoNiCrTa
medium with a film thickness of 50 nm deposited on a glass
substrate.
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Fig. 3 Perpendicular magnetization curves evaluated by VSM
for (a) CoNiCrTa media and (b) CoCrTaPt media with various
film thicknesses deposited on a glass substrate.
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Fig. 4 Perpendicular magnetization curves evaluated by polar
Kerr magnetometer for CoNiCrTa media deposited on a glass
substrate with film thicknesses of (left) 10 nm, (center) 35 nm,
and (right) 75 nm.
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Fig. 5 Coercive force and squareness for CoNiCrTa media with
various film thicknesses deposited on glass substrate measured
by a polar Kerr magnetometer with a wavelength of 990 nm
(solid line: film side, broken line: substrate side, and dashed
chain line: VSM).
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Fig. 6 Coercive force and squareness for CoNiCrTa media
with various film thicknesses deposited on (a) Ti, (b) TiCr,,
and (¢) CoCr,y/Ti underlayer by a polar Kerr magnetometer
with a wavelength of 990 nm (solid line: film side, broken line:
substrate side, and dashed chain line: VSM).
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Fig. 7 Optical multilayer model and calculation results for (left)
x =10 nm, (center) x =25 nm, and (right) x = 40 nm, where x is
the thickness of a layer with low coercive force.

589

NI | -El ectronic Library Service



The Magnetics Society of Japan

AR OELETIB OB 5 %2 LS W HA IR L Ot
AR 0% A LT 5 & ORI 2 518 URREH 2381
L7z, x=10nm OBAITH, EELD O AS Lisa R
BT 3k0e Th W IFERAKIFEE R E 2V —F, A5
ANt LT 6B S D RIS RIS, T72b
HA= 1000 nm 1T 1.4 kOe THAIMEREIMIZ & &2 HFH

KT L, 2=400 nm AT LOkQe & THIAME & 720 TNA.

x=25nm DBEITEE, EHRAKS K OB S8 <35 Bt
FNTRIERRETE T 300 Oe FREAML L, A D AN L1235

BIIEEEIC & RN 2.7 k0e 525 3.0 kOe ~ & BEFRHEINE,

TR D AS UT35ANTIE 300 Oe 205 0 Oe ~& HFERIME
BERL TS, x=40nm OB, x=10 nm OFA L HH
DR L, FAREDHRE LB SR E IR S PR
0Ce Z7RTDIZRE L, RN D NS LI GG OEEIE, &
BRAIZ L B2V 1.6 kOe 35 2.0 kQe ~ & BEEFHIMER AR L
TS, ZHHORERIY, BRETL7E 400 nm 235 1000 nm DT[]
BN EFEIEONIE, BRIC L > TRHEB~OEBEINE
7o TEY, A=400 nm FBEOASEE VTS EI0IIREEE
AGHIREDS 10 nm LA E 25 nm BAF, A= 1000 am {-BEDA
HIEROTEEITIE, 25 nm PLE 40 nm SUTFOREIORELIE
WA SO LT LR DD 2 S AR LT D,

Fig 8 |2 CoNiCrTa SEDIRRE ) DI RARTEME O ERRE R A7
T KR O T DIZ VSM I X ABEE L R L ThS.
BEORD, BIE TS5 nm O Ti THUE RIS/ER U7 BERO MRS
FOWREE T O TR LT B9 AER R EBERI L
T BAROEE, IR D AS LI B8 IC8 S DR
2.4 kOe BRI CIERICK L C—EHE 7T DI L, Bl s
BIE L785E120E, 1=990 nm TR 1.0k Os, A=420 nm 2B
T 700 Ce BREDEE R L, BIEHREIEL 250N TH
PR L CA, T TRHIEBA R IT7Z8BHe oW Th, TR

(a) CoNiCrTa / sub.

T 7 T T
(b) CoNiCrTa / Ti / sub.
3 41 N
o . W%Wmmﬂ@
film side ®
Q
3 A W — film side
= N | A VSM |
[
&) -y
S .} =
= &
5 . .
51 AL sub. side
3 &,M&-&-’A"”M
sub. side

. \ . L
400 600 800 1000
Wavelength, 1 (nm)

200 600 800 1000
Wavelength, 2 (nm)
Fig. 8
thickness of 50 nm, with and without 2 Ti underlayer, as a
function of incident light wavelength.

Coercive force for CoNiCrTa media with a film
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