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ABSTRACT

With the advent of ULSI, many problems in previous metallization techniques and interconnection
materials have become more serious. In this work, selective deposition of copper to fill the submicron

contact has been tried.
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After forming electro—deposited copper films on p—type (100) silicon wafer using 0.75M CuSO, -

5H;0O as an electrolyte, the effect of deposition time, current densitvy and concentration of an additive

on film properties were investigated. Film thickness, particle size and resistivity were analyzed by

Alpha Step, SEM and 4 —point probe measurement respectively.

The deposition rate was about 0.5—0.64m/min at 2A’/dm2 and the particle size increased with in-

creasing current density.The resistivities of electro—deposited copper films were about 3 — 6 @ - cn

for the particle size above 4000 A. By the addition of 0.2 g / ¢ gelatin, the particle size was reduced to

less than 0.1ym and selective plugging of copper on submicron contacts could be successfully achieved.
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Fig. 1. Schematic diagram for copper

electroplating system.

Table 1. Operating condition of Cu electro—de-

position.
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Fig. 2. Variation of thickness of electro—depo —

sited copper films with deposition time
for 0,0.1 and 0.2 g/ £ gelatin.
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Fig. 3. Variation of particle size of electro—de—
posited copper with deposition time for

0,0.1 and 0.2 g/ ¢ gelatin.
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Fig. 4. Deposition time dependence of sheet re—
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Fig. 5. Deposition time dependence of resistivity
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and 0.2g/ ¢ gelatin.
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Fig. 11. SEM micrographs of electro—deposited copper.
(a) i;=2A/dm?, 60 sec, 0.1 g/ ¢ gelatin
(b) i;=4A/dm?, 60 sec, 0.1 g/ ¢ gelatin
(c) i,=2A/dm? 60 sec, 0.2g/ { gelatin
(d) i,=4A/dm? 60 sec, 0.2 g / £ gelatin
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(b)

Fig. 16. Cross section of electro—deposited copper lines.

(a) ,=1.5mA, 10sec, 0.2 g / ¢ gelatin
(b) 1,=3.0mA, 10sec, 0.2 g / { gelatin

88

3. BumA




Telel HEF Aelx AAY AR @7t A7 HE2A 9lAe I

Fig. 17. Cross section of electro—deposited copper lines.
(i;=3mA, 40sec, 0.2 g/ { gelatin)
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Fig. 18. Cross section of electro—deposited copper on a submicron contact.
(v.=0.7V, 120sec, 0.1 g / ¢ gelatin)
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Fig. 19. Cross section of electro—deposited copper on a submicron contact.
(a) ve=1.0V, 20sec, 0.1 g/ ¢ gelatin
(b) v,=1.0V, 30sec, 0.1 g/ ¢ gelatin
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