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Mechanical Properties of Copper Films

Deposited from Electroless Plating Baths Containing Glycine

Shozo MIZUMOTO* Hidemi NAWAFUNE¥*, Motoo KAWASAKI¥,

Akemi KINOSHITA** and Ken ARAKI**

The mechanical properties of copper films deposited from electroless plating baths containing

glycine were studied by means of the tension test.
an increase in the elongation and ultimate tensile strength of the copper films.

The addition of glycine to the baths resulted in
Under suitable

conditions, the films obtained were shown to have nearly identical elongation and higher ultimate
tensile strength, compared with electrodeposits from additive-free copper sulfate baths. The concen-
tration of free formaldehyde that was not involved in the formation of a condensed compound from
glycine and formaldehyde in the electroless plating baths was measured by the polarographic
method. Good correlations were found between the concentration of free formaldehyde, the

mechanical properties and the deposition rate.
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Fig. 1 Effect of plating conditions on relation between
glycine/HCHO ratio and deposition rate.
Bath composition(mol//) :
CuS0,+5H,0 0.04, EDTA-+4Na 0.08, HCHO 0.04~
0.10,
Glycine 0.04 (circle), 0.06 (triangle),
0.08 (square), 0.10 (inverted triangle)
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Fig. 2 Effect of glycine/HCHO ratio on elongation and
ultimate tensile strength of the deposits.
Plating condition : 70C, pH 12,25, 25~30u#m thick.
Bath composition and symbol : see footnote in Fig.
1.
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Fig. 3 Effect of glycine/HCHO ratio on local elongation
of the deposits.

Bath composition and symbol : see footnote in Fig.

1.

Plating condition : see footnote in Fig. 2.
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Fig. 4 Effect of glycine/HCHO ratio on hardness of the
deposits.
Bath composition and symbol : see footnote in Fig.
1.
Plating condition : see footnote in Fig. 2.
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Fig. 5 Effect of glycine/HCHO ratio on orientation index
of (111), (200), (220) and (311) facets.
Facet : ——(111), ---(200), ——(220),
(31D).
Bath composition and symbol : see footnote in Fig.
1.
Plating condition : see footnote in Fig. 2.
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Fig. 6 Relation between limiting current on DME and
HCHO concentration in 0.08mol// EDTA solution.
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Fig. 7 Relation between glycine/HCHO ratio and concen-
tration of free HCHO in 0.08mol// EDTA solu-
tion.

Symbeol : see footnote in Fig. 1.
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Fig. 9 Dependences of deposition rate on concentration of free HCHO.

Bath composition : see footnote in Fig. 1.
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Fig.10 Dependences of elongation and ultimate tensile

strength on deposition rate.

Bath composition and symbol : see footnote in Fig.
1.

Plating condition : see footnote in Fig. 2.
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