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Electroless Plating of Co-P Magnetic Films from
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ABSTRACT

Using sodium pyrophosphate as complexing agent, the characteristics and the magnetic properties of the
films deposited from electroless cobalt plating bath have been studied. The result obtained are as following;
1. It was found that the optimum bath compositions consisted of 0.1M cobalt sulfate, 0.2M sodium hypo-

phosphite as reducing agent, 0.4M sodium pyrophosphate as complexing agent and 0.5M ammonium sulfate

as buffer agent, whereas good operating conditions were the bath of pH 10.5 adjusted with ammonia and
70°C of bath temperature, respectively.

2. The coercive force and the squareness of magnetic films were increased with deposition from the low
temperature bath.

3. The phosphorous content in Co-P films deposited from these bath was relatively higher than that from

Brenner bath. It was assumed to be due to codeposition of phosphorous from the pyrophosphate anion

in the solution.
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Table 1. Bath composition and concentration ronges
Composition Concentration range (M)

CoSO, - 7H,0 0.015-0.15
NaH,PO, - H,0 0.05 -0.3
Na‘P207 * 10H20 0. 2 "0. 6
(NH,),SO0, 0 -0.9

Bath temp. (C) : 30-90

pH (adjusted with NH,OH) : 9-11
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Fig. 1. Effects of pH of bath on the deposition rate.

3
3
&

70°C
Thickness tpm -~
o400} 08 38
I3 =
ht f———=2 5
/—‘6"‘= D
g300 - 106
o o o
¥ 2004 jos &
© s S
g -4
S100¢ 0zv
o
0 - . — . A o
’ 9 10 ) n
pH of bath

Fig. 2. Effects of pH of bath on the magnetic proper-
ties of Co-P films.
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Fig. 4. Effects of bath temperature on the magnetic
properties of Co-P films.
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Fig. 5. Effects of CoSO, concentration on the deposit-
ion rate.
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Fig. 6. Effects of CoSO, concentration on the magnetic
properties of Co-P films.
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Fig.7. Effects of NaH,PO, concentration on the dep-
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Fig. 8. Effects of NoH,PO, concentration on the mag-
netic properties of Co-P films.
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Fig. 9. Effects of Na,P,O; concentration on the
deposition rate.
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Fig. 10. Effects of Na,P,O; concentration on on the
magnetic properties of Co-P films.

o
2

lo
m

2

o

[

=

£
>

Mool © o

g Zas vebde

= 0.4M 7] Fotskiob o ol g
SollAe a4y 3500e W AHv] 0.72 Zaghs
etuileh, oabe) Az abstAl 0.4MS FE}
ARy E W 44

X
o
e

o
g



saciadfo Vel Co-PAAGe FHH =F 145

3 £ 3= skt
2y FEE AL dof 23455 o A=A
Aol Jag AEdd e A3E Fig 11% Figl2
ol FA|3bgict

)
|

N
T

Deposition rate (mg/15crd0Omin)
&~ on .

'y .

03 05 0.7 09
Ammonium Sulfate (M)

o

o

Fig. 11. Effects of (NH,),SO, concentration on the
deposition rate.
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Fig. 12. Effects of (NH,) SO, concentration on the
mognelic properties of Co-P films.
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Table. 2. Optimum condition of Electroless Co-P

ploting
Bath condition Optimum condition
CoSO, * 7H;0 0. 1M
NaH,PO, - H,0 0.2M
Na,P.0, - 10H,0 0.4M
(NH,) .80, 0.5M
Bath temp. 70C
pH (adjusted with NH,QH) 10.5
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the deposited film and pH of bath.
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