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Abstract

Adhesion strength of electroless-plated Ni, Ni-P and Cu deposits on alumina substrate has been studied. Grain
boundary spaces produced on the substrate surface by etching treatment provided anchoring sites for enhancing the
adhesion strength. Adhesion strengths of Ni-P and Ni deposit were higher than that of Cu deposit, because of higher
initial nucleation rates than the latter. The electroless-plated Ni-P and Ni underlayer improved the adhesion strength
of the Cu deposit. It could be attributed to the enhanced adhesion between the substrate and those underlayers as well
as the satisfactory adhesion between Cu deposits and those underlayers. Heat treatment was also conducted in order
to enhance the adhesion strength of Cu layer. The strength was enhanced by about 19% when the treatment was
conducted at 1307 for 2 hours. The enhancement was attributed to relief of internal stress and release of hydrogen.
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Table 1. Electroless Plating Bath Solutions

Deposit Ni-P Ni Cu
Metal NiSQ, « 6H,0 NiCl, - 6H.0 CuSO, - 5H,0
source {0.12mol/L) {0.02moi/L) (0.04mol/L)
complexant CH,COONa - H,© Na,C HO, - 2H,0 CHN,ONa, - 2H,(O
{0.07mol/L) (0.02moi/L) {0.08mol/L)
Reducer NaH,PO, - H.O N,H, HCHO
(0. 10mol/L} (1.00mol/L) (0.20mol/L)
Additive PbhiN(O,), NH,CH.CH,NH, (0.02mol/L.)
(0.30ppm) CoHN, (0.002mol/L)
pH 5 10 12.3
Temperature 90 s0C 63T
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Photo. 2 SEM photomicrographs of cross scctions of the alumina substrate with differeat etching time.

a} no ciching by 200 sec. ctehing ¢ 500 sec. etching



Alumina substratedrsl Fxisf 2Z %2 BaHe] I AF 191

b

Photo. 3. EDS analysis of surfaces of the alumina
substrates without and with etching treat-
ment. a) No etching b) 300 sec. etching
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Fig. 2. Effects of the etching time of the alumina
substrates on adhesion strength of the electro-
less plated deposits.
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Photo. 4. SEM photomicrographs of the electroless plated Cu deposits on the etched substrates.

a) O0.1zm thickness Cu deposit by 0.2¢m thickness Cu deposit ¢) 0.3gm thickness Cu deposit

a : b c lpm

Photo. 5. SEM photomicrographs of the electroless plated Ni-P deposits on the etched substrates.
a) 0.1pm thickness Cu deposit b)) 0.2 thickness Cu deposit ¢) (.3pm thickness Cu deposit
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Photo. 6. SEM photomicrographs of the electroless plated Ni deposits on the etched substrates..

a) 0.1um thickness Cu deposit b) 0.2um thickness Cu deposit ¢) 0.34m thickness Cu deposit
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g. 3. Effects ;caf the plating time of Ni-P underlayer
deposit on adhesion strength of the electroless
plated Cu deposit.
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Photo. 7. SEM photomicrographs of the fractured
cross section of the electroless plated depo-
sits on the etched substrates.
a)Cu b)Ni-P ¢) Ni
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Fig. 4. Effects of the plating time of Ni underlayer
deposit on adhesion strength of the electroless
plated Cu deposit.
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Fit. 5. Effects of underlayer thickness on adhesion
strength of the electroless plated Cu deposit.
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Fig. 7. Effects of the annealing temperature on adhe-
sion strength of the electroless plated Cu
deposit.
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