Direct (Seedlesg Cu Deposition on W:
Implicationsfor ULSI Processng

J. A. Kelber, J. Liu, C. Wang and S. Rudenja
Dept. of Chemistry, University of North Texas
PO Box 305070, Denton, TX 76203

Wovaunvein QSX-008vH=1L
Sanrae=10mvisc

Dired eledrodeposition of Cu onto W
withou the use of a Cu seal layer isreported. The
seallesseledrodeposition of Cu onW or other
readive barrier metalsis of considerable importance
in ULSI processng, and has broader impli cations for
control of metal nucledion and growth at the —
liquid/solid interface Depasitions were caried out in € 5
0.05 M CuSO, in H,SO, supporting eledrolyte =
(deaeated) at pH 1 at cahodic patentials (<-0.2V vs
Ag/AQCl): condtions at which tungsten oxides are 0+
thermodynamicdly unstable with resped to clean W
metal[1]. CV data(fig. 1) indicae aCu deposition
pe a ~-0.24 mV/Ag/AgCl. Pulsed data(fig. 2),
indicae anucleaion phase foll owed by diffusion
induced deaease in the cahodic current.

Depasited films are shiny, and passthe “scotch tape”

densrpels
dte fiveod

test. Preliminary XPS and EDX data indicate that 10
films are pure Cu, withou observable S or other
contamination.

Under UHV conditions, the presenceof a
mondayer of oxide will prevent Cu from growing
conformally (“wetting”) the copper surface andinduce
poor adhesion[2]. Itisnat yet understood whether Cu
nucleaion will be governed in an analogous fashion in
the more complex eledrodeposition environment. In

Fig. 2 W pulsed in CuS04=0.09M/pH=1H2S04 for 10s

addition, the dfects of spedficdly adsorbed anions

and eledrochemicd poatential on nucledion behavior

remain to be explored. 07
Thistalk will discusseledrochemicd, SEM

and XPS data for eledrodeposition on W in

comparison with corresponding data on ather barrier

surfaces. Results will be discussed in light of

expeded dfferences for Cu eledrodepositon on

reactive vs unreadive substratesin agueous

environments.
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Figure 1; CV datafor Cu eledrodeposition
on clean tungsten
Figure 1; CV datafor Cu eledrodeposition
on clean tungsten
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