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Effects of Inorganic Additives on Electroless Copper Plating Bath for PCB
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Dept. of Industrial Chem., College of Engineering, Hanvang University
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Abstract The influences of additives used for stabilizer and accelerator on electroless copper plating
bath was studied. Composition of base bath was cuplic sulfate 10g/1, EDTA-2Na 40g/1, formalin 3ml/1
and sodium hydroxide solutton for ptl adjust. Several accelerators, stabilizers and surfactants had been
added in the bath and polarization curves were carried out. Also the effects of concentration on
deposition rate was investigated, Using «, «-dipyridvl and sodium thiocyanate together shown better
results as stabilizer. Pyridine, PEG 4000 was proper as accelerator and surfactants, respectively. It was
confirmed that control the amount of additives less than 5mg,/ 1 was recommended and linear decrese of

deposition rate was occured after this amount.
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Fig. 1. Apparatus for electrochemical measurement
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Fig. 2. Effects of polarization curves on
various additives at 25°C, pH 12.5
1. PEG 4000, 2. @, ¢ -Dipyridyl, 3. 1-Allyl-
2-thiourea, 4. Thiourea, 5. dicyanodiamide,
6. NaSCN
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Fig. 3. Effects of polarization curves on
various accerelators at 25°C, pH 12.5
1. Benzothiazole, 2. @, ¢ -Dipyridyl, 3. 2-
Pyridine, 5.
Dimethyl-p-phenylenediamine HCI

Mercaptobenzothiazole, 4.
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Fig. 4. Effects of plating rate on polarization
resistances.

1. Pyridine, 2. Dimethyl-p-phenylenediamine HCJ,

3. 2-Mercaptobenzothiazole, 4. Triethanolamine,

5. NaSCN, 6. @, ¢ -Dipyridyl,

7. Base bath(no additives),

8. 2-Methylbenzimidazole, 9. o-Phenanthroline,
10. 2-Mercaptobenzimidazole, 11. Benzothiazole,
12. 1-Allyl-2-thiourua,

13. PEG 600, 14. PEG 4000,
15. Na-diethyldithiocarbamate 16. Dicyanodiamide,
17. Benzothiazole, 18. 1-Acetyl~2-thiourea
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Fig. 5. Effects of plating rate on various pH ac-
cording with different additives.
1. Base bath, 2. g, ¢ -Dipyridyl, 3. NaSCN
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Fig. 6. Effects of plating rate on various
concentration of additives.

1. @, & -Dipyridyl, 2. NaSCN
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Table 2. Effects of Stability and Plating Rate on
Mixed Stabilizer in Base Bath containing o, o~

o—Phenantroline\ 3.56 40

dipyridyl.
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NaCN 3.04 1.5
NaSCN | 296 i over 24
KSCN i 2.82 over 24
KOCN ‘ 3.06 ' 30
2-MBT 3.34 \ 57

-3

Plating Rate ( wr )

Fig. 7. Effects of plating rate on various pH
containing 0.05mg/1 of acclerator at 55°C

1. Base bath, 2. Triethanolamine,

3. Pyridine 4. Dimethyl-p-phenylenediamine - HC]
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Fig. 8. Effects of plating rate on various acclerator
at 55°C, pH 12.6.

1. Pyridine, 2. Triethanolamine,

3. Dimethyl-p-phenylenediamine HCI

4. 2-Methylbenzimidazole, 5. Benzothiazole
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Fig. 9. Effects of plating rate on various acclerator

containing 0.05mg/1 of @, @-Dipyridyl as stabilizer
at 55°C, pH 12.6

1. Pyridine, 2. Triethanolamine,

3. Dimethyl-p-phenylenediamine HC],

4. 2-Methylbenzimidazole, 5. Benzothiazole
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Fig.10. Effects of plating rate on various surfactants
containing 0.05gm/1 of @, &-dipyridyl and 0.05mg/1
of pyridine at 55°C, pH 12.6.
1. PEG 600, 2. Gafac RE-610, 3. PEG 4000, 4.
Pluronic P 85
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