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Abstract

Gold plating is used as a coating of connector in printed circuit boards, ceramic integrated circuit
packages, semiconductor devices and so on, because the film has excellent electric conductivity,
solderability and chemical properties such as durability to acid and other chemicals. In most cases,
internal connection between device and package and external terminals for connecting packaging
and printed circuit board are electroless Ni-P plating followed by immersion Au plating (ENIG) to
ensure connection reliability. The deposition behavior and film properties of electroless Au plating are
affected by P content, grain size and mixed impurity components in the electroless Ni-P alloy film used
as the underlayer plating.

In this study, the correlation between electroless nickel plating used as a underlayer layer and
cyanide-free electroless Au plating using thiomalic acid as a complexing agent and aminoethanethiol
as a reducing agent was investigated.

Keywords : cyanide—free plating. electroless Au plating; Immersion plating; Autocatalytic plating,; deposition rate.
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Table 1. Composition of electroless Ni—P plating solution
and plating conditions.

Concentration and

Component condition
NiSO, 0.078 mol/L
NaH,PO, 0.200 mol/L
CH;CH(OH)COOH 0.240 mol/L
NaOOCCH(NH),CH,CH,COOH 0.010 mol/L
NH;aq 25 ml/L
Additive 10 ml/L
pH 4.5
Temperature 85T
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Table 2. Composition of immersion type Au plating
solution and plating conditions.

Table 3. Composition of autocatalytic Au plating solution
and plating conditions.

Component Concentration Component Concentration
Au(I)Thiomalate 0.01 mol/L Au(1)Thiomalate 0.01 mol/L
Thiomalic Acid 0.27 mol/L
Thiomalic Acid 0.27 mol/L
. h 2-Aminoethanethiol 0.40 mol/L
Potassium Dihydrogen 0.15 mol/L 2 D
Phosphate . otassium Dihydrogen 0.15 mol/L
- Phosphate
pHat 25 C 7.0 pH at 25 C 7.0
Bath temperature 80T Bath temperature 80 C
pH adjustment KOH pH adjustment KOH
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Fig. 1. Effect of electrolessly deposited Ni—P thickness
on deposition rate of electroless Au plating
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Fig. 2. Effect of bath pH on deposition rate of electroless
Ni—P plating and P content in the Ni—P films.
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Fig. 3. Effect of bath pH of electroless Ni-P plating on
deposition rate of electroless Au plating.
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Fig. 4. Effect of NiSO, concentration on deposition rate
of electroless Ni-P plating and P content in the Ni-P
films.
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Fig. 5. Effect of NiSO, concentration in electroless Ni-P
plating on deposition rate of electroless Au plating.
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LA yepdoh

202 FAF Ni-P 58 59| zjollitt
EF9 L7t dojxl B4 Ni-P =59 A&
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Fig. 6. Effect of H,PO, concentration on deposition rate
of electroless Ni-P plating and P content in the Ni-P
films.
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Fig. 7. Effect of H,PO, concentration in electroless Ni-P
plating on deposition rate of electroless Au plating.
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Fig. 8. Effect of sodium glutaminate concentration on
deposition rate of electroless Ni—-P plating and P content
in the Ni-P films.
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Fig. 9. Effect of sodium glutaminate concentration in
electroless Ni—P plating on deposition rate of electroless
Au plating.
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Fig. 10. Effect of lactic acid concentration on deposition
rate of electroless Ni—P plating and P content in the Ni-P
films.
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Fig. 11. Effect of lactic acid concentration in electroless
Ni—P plating on deposition rate of electroless Au plating.
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