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The magnetic domain control of an NiFe,
electroplating film was investigated by conducting an
experiment on a prototype Ni Fe,, stripe film plated onto
a photoresist stripe layer. The hard cured photoresist layer
shrank as a result of annealing. The shrinkage of the
photoresist layer produced a compressive stress on the
electroplating film. A closure domain structure could be
obtained on the condition that the compressive stress
produced by the shrinkage of the photoresist layer was
higher than the tensile stress of the electroplating film. We
applied this domain control technique to a thin-film head
and obtained a closure domain structure in the upper
magnetic core. This head had good properties in the high
frequency range.
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NiyFe,, plating film
(stripe =30, 50, 100 /£ m, thickness= ~3 L m)

Applied field

Photoresist layer

(stripe = 100 Lt m, thickness = ~10 m)

Fig. 1 NigFey,stripe film plated on the photoresist stripe layer.
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Table 1 Hard cure conditions of the photoresist layer.

Sample Resist Hard cure condition
A K 275°C N, 3h
B K 230 C air 1h (a)
C K 250 C N, 1h
D S 200C N, 1h

Table 2 Head specification and annealing conditions.

Track width 2.0 1m

Gap length 0.3 1tm

Coil 10 turns (single) (b)

Yoke length 56 1m

Upper pole NiFe,, 35 um

Lower pole NigFe,, 30 #m .

Photoresist layer Sample C Fig. 2 Magnetic domain structure of an NiyFe;, stripe film

(sample D). (a) As-plated film (100 /tm stripe), (b) annealed

@50 T N, 1h) at 250 C for 1h(H=0)

Annealing conditions 250 C Vac. 1h (H=0)

Table 3 Magnetic domain observation of an NigFey, stripe film
3. RESLUER after annealing (O closure domain, X longitudinal domain)

Stripe width | Asplated | 200C 250°C 275C
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Fig. 3 Relationship between the stress of the NiyFe,, plating
film and the annealing temperature.
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Fig. 4 Dependence of the thickness of the photoresist stripe
layer on the annealing temperature.
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Fig. 5 Estimation of the compressive stress of the plating film
induced by the shrinkage of the photoresist layer.
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Fig. 6 Total stress of the Niy Fey, plating film and the magnetic
domain structure (O closure domain, X longitudinal domain).

T, BB ERE RN Y RTIZET)VEER R SRR
RETSHENBIZ AR SN, ERE, BZed 250 °C, 1 B
OB ERES & LI X OBFRIRAEEN T L L T B T &
Woms, ZF, ZANT1 T ERICE BT R R
PULEIT R D LD X MEBE ORI & O SRS s A
FAEL, MXESEIRLLI-EEZ S NS,

Fig. 813, ZOEIITHEHLI=AY ROFHEREETH D, AR
1113 4020 Oe DEHEZRWTED, ZOEETAY ROA—/N—
T4 MEE LTS, v = 35 mA T—37 dB 2B, s
ABMEINTNDZEERERL-. F= U—RAvw Rigf—o
Ay REAWE K3, SRR E Y Ey hofH VD OlEG
70y hLEBDTHS. ThELDE, BYEERLA

329

NI | -El ectronic Library Service



The Magnetics Society of Japan

(@ b
Fig. 7 Magnetic domain structure of the Niy,Fe,, upper pole (a)
as-plated, (b) annealed at 250 C for 1h ( H=0).
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Fig. 8 Comparison between the frequency characteristics
obtained by the annealed and non-annealed heads.
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