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Abstract  Surface morphology and preferred orientation of 20xm gold electrodeposit formed from aque-
ous solution of the sodium gold sulfite were studied in terms of current density, plating temperature and
Au concentration. As the current density changed from 13.0mA/ci to 4.6mA/cnf, the solution tempera-
ture from 30°C to 60°C, pH from 12.0 to 9.0, agitation speed from 0 rpm to 3200rpm and Au concentra-
tion from 10 g /1 to 14 g /1, local Au concentration near the cathodic surface increased. With increasing
the Au concentration, the surface morphology changed from porous structure to fine—grained structure.
Furthermore, it was observed that the preferred orentation of the Au layer changed from (111) to
(220} upon the same variation in the Au concentration. The surface morphology and the preferred ori-
entation of the Au layer were found to be closely related to each other.
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Table 1. Standard Bath Composition and Oper-
ating Conditions for Gold Plating

Composition( g /1) and Operating Conditions

Au as Naa[Au(SO.a)z] 10
Na. .Y - 2H.0 30
Na,S0, 90
Temperature(C) 50
pH 10
Cathodic current 86
density (mA/cnf) )
Agitation(rpm) 1600
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= 2AL VErAo Rl Fo|2FEE 6,
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Fig. | SEM micrographs of the surface morphology of gold electrodeposits at various current densities
{a} 4 6mA cal (a2l 8.6mA, ent (2 10.6mA /e (d) 13mA /e
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Table 2. Relative Intensity of Diffraction' Pe-
aks at Various

(a) current densities, (b) temperatures, (c)
pHs, (d}) Au concentrations and (e) agtation
speeds

(a)

Peak Current Density (mA/cm?)
4.6 8.6 10.6 13.2
(111) 100 100 100 100
(200) 14z 65 37 38
(220) 1810 536 187 38
(311) 54 87 72 28
(b)
Peak Temperature(°C)
30 40 50 60
(111) 100 100 100 100
(200) 45 62 96 12
(220) 75 210 536 8208
(311) 70 96 87 266
{c)
pH
Peak =5 10 11 12
(111) 100 100 100 100
(200) 20 66 50 52
(220) 897 536 402 236
(311) 125 87 90 77
(d)
Peak Au concentration( g /1)
6 10 14
(111) 100 100 100
(200) 34 66 355
(220) 115 536 855
(311) 36 87 0
(e)
Peak Agitation Speed(rpm)
0 900 1600
(111) 100 100 100
(200) 50 66 60
(220) 30 225 536
(311) 30 42 87
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Fig. 2 SEM micrographs of the surface morphology of gold electrodeposits at various plating temperature

(a) 30°C (b) 40°C (<) 50°C {a} 60°C

of web ofzisl wEA SOielE FEe
Hae AN BiEe FE Au ol
o ¥55 slasiAviel 37147 Ao 4
7_}‘5\1(}‘-9’[0‘

SOy *+H"—HSO™

K:ﬁﬁ%%ﬁ%:1xuﬂust) n
g A4ell A dHge FAukZez
NPEE 50CHMNS) W SO o] &
F5E O gaAA AN Huke
& A& Aozt AzbE o]ehzte]
fAY oA FolEFE9 %‘*7]'7} %7‘3"3%“’“
o3 gkg m| ;(:]/(—} pH7}' 7‘:}_,_'%}

o2 ¥A¥cy ArEch
Fig. 4= mut&sel o gyl Hs
g degdz 9ok mwbE=rsh Orpm—

1600rpme 2 Z7sb A 223 xdshA #
gsled o o] 1600rpm—3200rpm o2 F7}A1 3
o 232 & wH3E #UsA XspAch
z2o] AYslA wWIH olf= ISR}
Z7bekel wel #ab3e a2 ¥ cathode
=4 FESVL EE9 G¥g niasiA s
AR dgs  mFHdn A REY
1600rpm o] Aol M= #4232l FA7p A9
dH g FAst] A & #H3lrp deivt
2 % ez AtE R

Fig. 5+ FeldtFxe uf& g9

tlo

22



678 PN ags ] A543 A6% (1995)

KU X188 0083

25KY %1080 0689

Fig. 3 SEM micrographs of the surface morphology of gold electrodeposits at various pH values
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(a)

Fig. 4 SEM micrographs of the surface morphology of gold electrodeposits at various agitation speeds

(a} Orpm {b) 900rpm (c) 1600rpm {d) 3200rpm
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Fig. 5 SEM micrographs of the surface morphology of gold electrodeposits at various Au concentrations
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Fig. 6 The variation of microhardness depending on the
current density, plating temperature and pH
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