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Effect of Colloidal Silica and Pre-Coating of Cathode on Copper Electrodeposited Film
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Abstract The crystal structure, surface morphology and preferred orientation of the copper electrodeposit were inves-
tigated by the using sulfate bath with SiO. suspensions and the cathode substrate Au sputtered. As by the addition of
colloidal silica in copper electrolytic bath and Au pre-coating on substrate, the crystal particles of deposits was fined-
down, made uniform and the account of particles were increased. Hardness of copper electrodeposits with colloidal sili-
ca increased about 15% in comparison with that of pure copper deposit film and (111), (200) and (311) plane of X~ray
diffraction patterns were almost swept away, so preferred orientation of the copper deposits changed from (111) to

(110) plane by codeposit Si0; and precoating the substrate.
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Table 1. Chemical composition of Specimen

C Si Mn

S Cr Ni etc

STS 804L 4030 T =100 <2.00

<0.045

18.00~20.00{ 9.00~13.00 -

Table 2. Standard electrolysis condition

Bath Composition Operating Conditions

CuSO: - 5H;0 Amount of Charge : 6kC/dm?
: 309g/ 2 Cathode Current Density

H.SO. : 66.55n¢/ ¢ : 50A/dm?

HC1 : 20ppm Bath Temperature : 50°C

Cathode : STS 304L (1 x2cm?)
Anode : Pt plate (1 x2cm?)
Agitation Speed : 300 RPM

gelatin : 2ppm
Si0x(Colloidal Silica)
1 0~20me/ £
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Fig. 1. Schematic representation of the equipment for Copper
electrodeposition

O Ammeter @ D.C. Power supply @ Coulometer
@ Thermostat ~ ® Electorytic cell ® Thermometer
@ Anode Cathode ® Insulator(resin)
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Fig. 2. Scanning electron micrographs of copper deposits with the amount of colloidal silica dispersed

in the electrolyte and Au pre-coating on substrate
(a) SiO.~free, Au -free (b) SiO~free, Au-10A
(e) Si0.-5ml, Au-free (f) Si0-5ml, Au-10A
(i) SiO-~ 10ml, Au-free (i) Si0;~-10ml, Au-10A
(m) Si0,-20ml, Au-free (n) Si0~20ml, Au-10A
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(d) SiO.-free, Au-100A
(h) Si0~-5ml, Au-100A
(1) SiO.-10ml, Au-100A
(p) Si0:-20ml, Au-100A

(c) SiO.-free, Au-50A
(g) SiO.-5ml, Au~50A
(k) SiO,-10ml, Au-50A
(o) Si0~20ml, Au-50A
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Fig. 3. R,, R,, P. parameters for roughness test of electrodepos-
ited copper film

{a) R, (b) R, (c) P,

(*Parameters according to DIN 4776)
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Fig. 4. The variation of R, value on the amount of the addition
of colloidal silica suspension and the thickness of Au pre-coat-
ing

Fig. 5. X-ray mapping of the distribution of gold coated by ion
sputtering on 304L stainless steel (a) 10A (b) 50A {(c) 100A
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Fig. 6. The variation of R, value according to the amount of
addition of colloidal silica suspension and the thickness of Au
pre-coating
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Fig. 7. The variation of P, value according to the amount of
addition of colloidal silica suspension and the thickness of Au
pre-coating
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Fig. 8. The variation of Hardness according to the amount of
addition of colloidal silica suspension and the thickness of Au
pre-coating
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Fig. 9. X-ray diffraction patterns of electrodeposited Cu film (a) 0~20mé/ ¢ silica

(b) 0~100A Au pre-coating (c) Smé/ £ silica + 10~100A Au pre-coating

(d) 10me/ £ silica+ 10~100A Au pre-coating
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