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Fe-Si BiT BB 2B ¥ 2 =i D HRAE Fe-Pt EERSIRENR

Ordered Fe-Pt Composite Media with Fe-Si Back-Layers
for High-Density Perpendicular Recording

BARRE - AEEA -

ALZER - KN4

Bk IR 35 B TR 8B . KEITT BB T FEPILEF 4-21 (7 010-1623)

T. Suzuki,

AIT (Akita Research Institute of Advanced Technology),
(1999 #£ 10 A 21 B3,

An ordered Fe-Pt(001) perpendicular composite medium
was designed with a high B, soft-magnetic Fe-Si back-layer.
When an MgO layer was introduced between the Fe-Si back-
layer and the Fe-Pt layer, a square-shaped Kerr loop was
obtained for the Fe-Pt recording layer, as a result of the
exchange-decoupling between the two layers. Introduction
of the MgO layer led to a slight improvement of the crys-
tallinity and orientation. The medium showed a high signal
output and a recording resolution Ds, of 220 kFRPI for an
MR reproducing head with a G, of 0.2 pm. A high SNR,
38.9 dB,_ms» Was achieved for a track width of 1.2 um at a
recording density of 40 kFRPI. Furthermore, an MFM im-
age of a 500-kFRPI recorded pattern was obtained, even
though a strong exchange interaction in the lateral direc-
tion of the film was implied. It is safe to conclude that the
Fe-Pt composite medium will be useful for future ultra-
high-density recording.

Key words: perpendicular magnetic recording, ordered Fe-
Pt, perpendicular composite medium, Fe-Si back-layer,
exchange-decoupling layer, wall pinning
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HHW, ZNFTCo-Cr RBRE _BEERIIBNTE, &
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ki, N— FFA 27 AT 4 A7 E AR /Mg0(5 nm) /Cr
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Ny FHAEE Y =5 v b - AR B (T-S) IconTid
50 Pa, T-5=95 mm D &HETITo 7z, MOBIE, EAMRERE 50
T, A8y FHRAEE Y =5 v b - AR (T-9) 12D
Tix, 0.2 Pa, T-5=50 mm D&RMFTIT- 72,
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7-.

BRI OFMIE, #— R REEY S nmEE L, #
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Fig.2 22 OB5D FePt-fot AT E & fct (001) BLim
HEI/RT. 0% AT, HUHEERES & R ML
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Fig. 1 Polar-Kerr loops for Fe-Pt media with Nb-permalloy
back-layers having various N contents.
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Fig. 2 Effect of N, addition to the Nb-permalloy layer on
the crystallographic properties of Fe-Pt layers. //d: inte-
grated intensity unit thickness for FePt-fct(001).
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Fig. 3 Effect of N, addition to the Nb-permalloy layer on
the magnetization of Nb-permalloy films.

248

BN —THIREIKECRL Y, MO NMTERB A TR (H])
ZBWTIE, Fig. ITRONZ LI R RAF v 725k hEEZIC
Rons., 72720, Yulpiacidnd, 1 kel Lo
WHIBTRI > TWwa, —%4, Mg0 NMERB % B A L 72k
Wﬂkbwfd,;hifkﬁﬂfét1717uﬁ%ﬂ
¥, TARESKELELELTWS

Fig 5 ICMERDXRD /89 — > %7, & b2 Fe-Pt B3
fct (001) PMEEREM L TWAB I EAbh s, 2D fct (001)
FoEtE & AR E % Table 11R$. MgO AERE A
L0, BEEEom L EFMEEREOENSZO SN, $ /-
Scherrer DX LRDO 7 AERKL L bFhITHWRL 72,

3.3 MQONTEBOHR

BALREBEBOBE D 5 MgO MERB DR X TR L 720

2, Fig. 6 ICRTRBEEORBA2IEREL, XEHMNE

- .ﬂ  SubM O/CrIFeSUF-Pl(‘lz Snm e

g’ 600 F 2 swm?wcwmww&muznm
B wof 3
) E 3
=) 200 |~ -"—2/ # 3
& E / E
c 0 3 b
.0 3 k
T 200 F 3
5 I E
~ -400 |- 3
S F #1: He = 4.1 kQe 3
X w600 E #2: H, = 4.6 kQe e 3

-10 0 10
Applied field (kOe)
Fig. 4 Polar-Kerr loops for Fe-Pt media with Fe-Si back-
layers. #1: without an MgO exchange-decoupling layer, #2:
with an MgO exchange-decoupling layer.
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Fig. 5 XRD patterns for Fe-Pt media with Fe-Si back-lay-
ers. #1: without an MgO exchange-decoupling layer, #2:
with an MgO exchange-decoupling layer.

Table 1 Crystallographic properties of Fe-Pt media with Fe-
Si back-layers. #1: without an MgO exchange-decoupling
layer, #2: with an MgO exchange-decoupling layer. I/d: in-
tegrated intensity unit thickness for FePt-fct(001).

ABs (deg.) Crystallite (nm)  1/d (countsinm)
#1 6.1 6.1 45.8
#2 44 7.4 67.8
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(AGFM) % BV TREGUS M 2 Bl L 72, &b, FARD KM
MIELTWwWaW, Fig.6(a), (b) TRL7-HEEIZENVT, Fe-
Pt Bz ICHEOKEFENFRLETLHILO»PHLT,
MO MERBOANEL T, V—TOEDOFIRIZKE 2B VD
Bons. gk, Fe-SiBEiERRERTAVWTERLBE
HIERIT o8 R, KB DL — TIREH L L ITF DR 7213
IIEREOTIRE BEREFHEELTVDE I EEHELL
fEoT, V—TOBOIIRE, BEKBEESOFE IIMIET
LrEZON, MO NEBIEVEE, Fe-Pt & & Fe-Si &
DREREREA L VA LRI L TV A Z LR S
na, LE»s, Fig. d DEEBREAGEEERITT &0 —
V— T ORIRE(LIL, Table 1R LA ERFENEEONE
WEDHRENI LD, MOATEBEAIZL N EBITEB LD
BREAIE S Ao E LI AR THALEZ TS

— 7, IREAE BRI L A EABLHROBE LBV
T, BEBEAEMAFRL, 821006 T 2P E R ZE140 Oe,
8 0e b KELBho7z. ZO&) LEBESEENENIID
WTIE, Co-Cr ZBEHEAICBNTHREIN TV S 9
W Z ORI, LERBECRES, b L IIFHERE 2
EWIERTAHEEZONLN, SHFNLRFT2ETA.
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Fig. 7\C Wi Eo AR ML /RT. Fig dDENEFRD
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Fig. 6 Effect of MgO exchange-decoupling layer on mag-
netization reversal, measured by AGFM without diamagne-
tism correction. (a) without an MgO exchange-decoupling
layer, (b) with an MgO exchange-decoupling layer.
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Fig. 7 Dependence of the output on MMF for Fe-Pt media
with Fe-Si back-layers. #1: without an MgO exchange-
decoupling layer, #2: with an MgO exchange-decoupling layer.
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Fig. 8 Density response for Fe-Pt media with Fe-Si back-
layers. #1: without an MgO exchange-decoupling layer, #2
with an MgO exchange-decoupling layer.
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Fig. 9 SNR (dB,jms) for Fe-Pt media with Fe-Si back-lay-
ers. #1: without an MgO exchange-decoupling layer, #2:

with an MgO exchange-decoupling layer. An MR repro-
ducing head was used (G;=0.2 pm, T,, = 1.2 um).

249

NI | -El ectronic Library Service



The Magnetics Society of Japan

"30 kFAPI T | 200 kFRPT i
o ———— g
M

2um
=k

NI F BV RR TR L AT LA L b s —
7, ERBICBITAEILOWL TR A DD, FO5
BT 2EIIBAE TRV, 510, KiRERRERD /<
= rrbid, BEAL ISR EOM SRR SIS
bOD, BEELHNTELI L LFePtRAOEMEEL DL
naze,

fAfEEERk e BHE DOV TIIM-HY — FORKIC % T 2
CUNHEINRTEYD, MONMEB X AT A 21281
LEERIZ, V= TRRIEERIE TV S AR e #
ZbNb, —F, TOL) V- TORIK E LR REEICD
WL, BRTEL ZEICANT, S8R sp gL
EZTWA,

4. R

Fe-Pt BEBAMMAEKICBVTIE, EFHTLB L FePtB L
DR BRI B D Fe-PtBON — THIRICHET 2. EB M
¥ Fe-Si EATHRB & Fe-Pt B & ORI MO A TEB A EA L 72
FEEFEGEEET, ERISECED -V —THFE 6N &
DAL, 40 KFRPT 2BV T 38.9 dByyrus (Th=1.2 pm) D SN
ReRU7z S EEREE BV T O SR 0 % W igfiE
FAOEHTE, S5 IBEANFANISHEOEEANE S THE
NABIZH 2 Hb5F, 500 kFRPI D EHELEN T TH 2
EERD. SHOLIBEBERLFOER I, BFEEL L
HITHEMT HEAE S A X2IMGIT L2 EAGEETH 5.

HEE HECIHEEZITALI TEEME, SBE—H
THRERICESRLUIT. T8~y FEERLAA
I THOFMER IS 5.

250

| Ac-demagnetized state
{Domain size = 100 nm}

k"

Fig. 10 MFM images of recorded patterns and ac-demagnetized state for an Fe-Pt
perpendicular composite medium with an MgO exchange-decoupling layer (#2).
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