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Preparation of nickel plating solution and the characteristics of deposition with
complexents

Jung Seung-Jun, Park Jong—_Eun, Son Won-Keun', Park Soo-Gil
Dept. of ind.Chem.Eng. Chungbuk Nat’i Univ., Dept. of Polymer Science Eng. Chungnam Nat'l Univ

Abstract - Metalization technology of the fine patterns
by electroless plating is required in place of electrodeposition
as high-density printed circuit boards (PCB) become
indispensable  with the miniaturization of electronic
components. Electroless nickel plating is a suitable diffusion
barrier between conductor metals, such as Al and Cu, and
solder is essetional in electronic packaging in order to
sustain a long period of service. Moreover, Electroless nickel
has particular characteristics  including  non-magnetic
property, amorphous structure, wear resistance, corrosion
protection and thermal stability. In this study fundamental
aspects of electroless nickel deposition were studied with
effect of complexeing agents of different kinds. Then, the
property of electroless deposit are controlled by the
composition of the deposition solution, the deposition
condition such as temperature and pH value and so on. the
characteristics of the deposits has been carried out.
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Temp. time
Cleaning 55°C, 5 min.
Alkaline solution
Soft Etching . 25°C, 2 min.
H,80, and Na 8,0, solution
Pd catalyst 30°°C, 2min.
NH,Cland Pd* salt
Nickel deposit 75-90°C,
(NiSO, 6H,0, NaH,PO, H,0 15 - 30 min.
and various organic acid )

Fig. 1. Process of electroless of nickel plating.
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Table 1. Regénts used for electroless nickel plating
and composition of plating solution.

Metal source

NiSO4 - 6H:20 - 25 g/L

Reducing agent

NaH:PO; - H:0 - 10 g/L

Succinic acid, citric acid,

Complexant | etic acid - 5 ~ 20 g/
Temperature 80 T

pH 4 ~ 55

Time 15 min.
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Fig. 2. Dependence of deposition thickness as function
of complexents concentration (Temp.. 80C, plating
time : 15 min.).
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Fig. 3. Dependence of deposition thickness as function
of bath temperature at various reducing agents
(Temp.: 80T, acetic acid amount : 5 g/L ).
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Fig. 4. Dependence of deposition thickness as function
of depostion time at various reducing agents (plating
time © 15 min. acetic acid amount : 5 g/L).
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Fig. 5. SEM morphology of nickel plating surface.
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Fig. 6. Dependence of deposition thickness as function
of pH in nickel solution at various reducing agents
{(Temp.: 80T, plating time : 15 min., acetic acid
amount :© 5 g/L).
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Fig. 8. XRD of nicek! surface were deposited in three
different nickel solution. (a) succinic acid (b) citric
acid (c) acetic acid (Temp.: 80T, plating time : 15
min., complexant amount : 5 g/L).
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