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Co-Fe magnetic thin films were developed by elec-
trodeposition. The B, value of Co—Fe alloy films depos-
ited by the conventional electrodeposition method is
lower than that of bulk alloys. To obtain a B value as
high as that of bulk alloys, it was found to be essential
to avoid deterioration of the plating bath, especially
oxidation of the Fe?' ions during deposition. Two
methods for accomplishing the latter were introduced,
and the importance of controlling the state of the
dissolved components was also shown.
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Fig. 1 Schematic illustration of the cross-section
of a merged GMR head.
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Fig. 2 Schematic illustration of the frame
plating method: (a) formation of a frame, (b)
electrodeposition of soft magnetic films, (c)
formation of an etch mask on a core pattern,
(d) removal of external soft magnetic films
and seed layers, (e¢) removal of the photoresist.
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Fig. 3 Schematic illustration of a paddle plating
cell system.

RO DOREEERLIE TR ST,
CDZH>DOKREEESIE, IBM @ Romankiw &4 5
BRIALI =04 D> FXILEBIFEZ37 10— 460 X3
LN EFEPICK RSN, BES TILCAY
S5NTWVWA, Fig. 217 L — 460> ZEOEEE RIS,
PAVENN RN e INL=T: (S VENIS A5 § (W WA A
Iy VEDAETRIGTEEHRELSR MY — v ERD
TaToNy —vAERT I HIBFONS, COHET
3, LR M7 L—bABBICL D - XEEFHET 2D T,
BER T L - LANDD > EFEEL YR N THN— LT L —
LADOEEE 7 I ALy F U SICTHO B LEND
b, COHEFBEED NS — v ZEICH~NTL IR b
BRI R W, oy VEICERSEST S LA
ZBIENTE, Do EEZHICHBREB N —<v o/ EicBun
THEESL L CHROE—osiEETx 3, 4, 7L—~4
Doz, EREEICH - EETHLDIL, X5y -—rvDs
DB ANRBEAR BB T 5 L VWO R P H-o.
NELD - FEBOIEK A Fig. 3 IT/RT. A - xH
A RV EFEE N 2B CTERRIAF OO - ZEEER
PR T 32 & T BERER— FARRBIE 1 mm 2
B, /<y — VIR BRI pH B AL, Eko
EEAERTS. L->T, HEHELER~OE—FTHEE
EL, ISy — v RERCEELENEE T ) - &E
DYEBIMAJREE 105, F/, WELIKFE AN T VDI B
CRIGEOIEEEE LW -> R DS, choo
DoEWE I ) - I—LANTITL, H-EZREREEABL
VRN S AT A BRET 2 & T, Wil sy — - %%
AJREIC LTV A, O OEMTId X £ & MR - &
THLCHV LN, SROEFD > E 42X 2EREGHIN

BARGCA#HSFESE  Vol. 29, No. 2, 2005

NI | -El ectronic Library Service



The Magnetics Society of Japan

30

20t

Bs (kG)

101 [

N/ " *
79 '90 '95 ‘00 '05 10
Year

Fig. 4 Changes in core materials and the Bs
values of heads.
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Fig. 5 Changes in the crystalline structure (a)
and magnetic properties (b) of electrodeposited
Co-Ni-Fe films: (A) saccharin bath, (B) thiourea
bath, (C) additive free bath, (D) rapidly quenched
ribbon as a reference. The lines in (a) show an
fcc-bee phase boundary. The lines and gray
regions in (b) show zero magnetostriction lines
and low H. regions (<2 Oe), respectively.
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Fig. 6 Schematic illustration of a separate-
compartment dual-cell system.
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Table 1 B; and H. values of electrodeposited
high-moment Co-Fe films

Conventional Bath used with
bath TMAB bath dual-cell system
B, (kG) 20 23 24
H, (Oe) 15 14 15
26
241
g 22t
«
Q oot
18 -@- Dual cell
16 ) .+ anventiopal cell
0 20 40 60 80 100

Fe content (at%)

Fig. 7 B; values of electrodeposited Co—Fe films
as a function of Fe content.
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Fig. 8 H. values of electrodeposited Co—Fe films

as a function of Fe content and annealing

temperature. An external magnetic field of 500
Oe was applied during annealing.
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Fig. 9 X-ray diffraction patterns of electro-
deposited Co-Fe films before and after an-
"nealing at 400°C. 4
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NAZDATHRIE LTREESHMEMEITH 5 T L1k
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rH, Eax bt V- BEEAETINELSETH 5.
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W,

B OB AWEEGEREE 21 2 COE 7u 7 5 4
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