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Abstract Microstructure and magnetic properties of permalloy thin film were investigated In terms of
optimum plating condition for the permalloy thin film and improvement in magnetic properties by
electroless plating. Alumina was used as a substrate and DMAB(dimethylamine borane) as a reducing
agent resulting in the formation of Ni-Fe-B deposits. To exploit magnetic field effect plating was per-
formed under two conditions, i.e., with an applied magnetic field and without an applied magnetic field.
SEM photographs dipict that deposits produced in an applied magnetic field have less porous and denser
films compared to those of deposits without magnetic field. Plating rate increased with increasing plating
temperature, pH, and DMAB concentration. Boron concentration in deposits was found to be proportional
to the increase in the plating temperature and DMAB concentration, inversely proportional to pH. Coer-
cive force of the deposits decreased to about 4.5 Oe after annealing for lhour at 300°C, as well as satura-
tion magnetic induction increased by 3~5kG. Saturation magnetic induction of deposits underwent post-
annealing after plating in the applied magnetic field was 1.7kG, higher than those of the deposits having
post-annealing after plating without the magnetic field. Moreover, the post-annealing improved the densi-

ty and surface smoothnesdps of the deposits.
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Table 1. Sensitizing and activation conditions.
‘ - S Composition B Temperature Time
Sensitizing SnCl, - 2H,0 0.13 M 501 Smin
Solution 35% HCI 20ml/1
T Activaton | PdClL4mM - S0 o -
Solution 35% HCI 10ml/]
Table 2. Composition and Condition of Permalloy Plating Solution
~ NiCL-6HO 0.04M
Metal Source -
FeCl, - 4HO 0.01M ]
Complexing Agent ~—I-\~Iakcik{/——4ob i H’AO 0.10M —
NH.CH,COOH 0.05M
Reducing Agent DMAB i 16mM~40mM -
, . pH - 6~9
Plating Condition Temperature 40°C~80C
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Fig. 1. Effect of plating temperature on plating rate.



1002

3.0
— 1 DMAB Con. : 24mM
2 Z'Sﬂ pH:8

- [
€
<
<
oo 207
E
A
2 1.54
E W E =4 L

- 2.2 kI / mol

%n 1.04
S
E s
A
Z 05 u
£

0.0 +—+————r—p——————r——

2.7 28 29 30 31 3.2 33
10°/T(K")

Fig. 2. Arrhenius plot of plating temperature vs. plating
rate.
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Fig. 6. Effect of pH on boron content in the plated film.
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Fig. 9. SEM morphology of permalloy deposits
(a) plating without magnetic field applied
(b) plating applied magnetic field of 10e
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Fig. 10. Hysteresis loops of permalloy deposits
(a) after plating without magnetic field applied
(b) after annealing at 300°C, 1hr of the sample (a)
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Fig. 11. SEM morphology of permalloy deposits
(a) as plated
(b) after annealing at 300°C, lhr.
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Fig. 12. X-ray diffraction patterns of permalloy plated
without magnetic field applied (a) before and (b) after
annealing at 300°C for lhr.
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Fig. 13. X-ray diffraction patterns of permalloy plated
with an applied magnetic field 10e (a) before and (b)
after annealing at 300°C for lhr.
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