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The Effects of Various Pretreatments on Cu Films Deposited on the TiN Substrate
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Abstract The morphological changes of Cu films deposited on TiN by CVD and electroless plating were
investigated for various pretreatments. In the CVD process with various pretreatments, the coverage of
TiN substrate by Cu deposit from Cu{hfac), has been found to be in the order of Pd-HF activation ) )HF
dip)rf plasma treatment. Especially, with Pd—HF activation pretreatment, it was possible to obtain com-
pletely continuous film with good adhesion property, while the Cu deposit without any pretreatment
grew in an island growth mode even after a long time of deposition. The Pd-HF activation pretreatment
forms very small Pd nuclei on TiN substrate, which enhance the nucleation and adhesion properties of
Cu deposit significantly. The enhancing effect of the Pd-HF activation pretreatments on nucleation and
adhesion was also observed in electroless—plating. Therefore high selectivity of Cu deposition on TiN to
Si0;, can be achieved by Pd-HF activation pretreatments, but it is not achieved at the deposition temper-
ature above 350°C.
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Fig. 1. The surface morphology of CVD—Cu films with
various pretreatments. (eeposition time :
30min) (a) no pretreatment (h) Pb-HF pre-

treatment.
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Fig. 2. X-ray diffraciton patterns of the TiN substrate.
{a) no pretreatment (b) 20 : 1 HF dip.
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Fig. 3. XPS peak analysis for no pretreatment TiN
substreate. (a) survey scan (b) narrow scan for
Ti
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Fig. 4 The relative coverage of Cu on TiN for various
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Fig. 7. The surface morphology of TiN substrate with
Pd-HF activation pretreatment. (pretreat. time
: 3min)
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Fig. 8. Selective Cu deposition by CVD and electroless—plating.
{a} electroless-plating (b} CVD deposition, (line width : 0.5xm)
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