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Table 1. Composition of electrolyte used for co-deposition of
copper-nickel thin films

Material Quantity
Ni(H,NSO;), * 4H,0 490 g/L.
CuS0, - 5H,0 4 gl
NiCl, » 6H,0 19g/L
H;BO, 19 g/L
H,S0; 9.2 g/L
HCl 2.6 mg/L
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Fig. 1. Change of current density caused by the organic additives in
the copper plating electrolyte.

98} - ol - Fow ~199-

8 W

> G

% Ni + Additives

2 -m SPS

[ —o— SAPS

o -~ DPS

2 4 -~ PPS

it

5

(@]
2

o 07 20 Ty 40 50
Concentration {mM/L)

Fig. 2. Change of current density caused by the organic additives in
the nickel plating electrolyte.
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Fig. 3. Change of current density due to the organic additives during
the copper-nickel co-deposition.
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Fig. 4. Change of crystalline orientation caused by PPS. The bottom
XRD peak curve is from the pure nickel film, indicating that Ni(200)
is a dominant orientation. The Ni(111) peaks increased as PPS was
added.
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Fig. 5. Variation of nickel concentration as the organic materials such
as SPS, SAPS, DPS, and PPS were added.
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Fig. 6. Magnetoresistance curves of the copper-nickel thin films with
the addition of DPS.
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Fig. 7. Magnetoresistance curves of the copper-nickel thin films with
the addition of SPS.
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We investigated the effects of organic additives on the properties of nickel-copper thin films prepared by electroplating. Compared -
with thin films fabricated by pure electrolyte only, the films utilizing organic additives show different crystalline orientations. With no
alteration of plating conditions simply adding the organic materials changed the composition of copper and nickel. The concentration
of nickel could be varied to 65-95% depending on the species and concentration of the additives. The change of material property has

contributed to the increase or decrease of the magnetoresistance.
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