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Deposition Kinetics and Properties of Cu Films Deposited on the TiN Substrate
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Abstract Cu films were deposited on TiIN by CVD and electroless—plating, respectively, and their physi-
cal properties like deposition mechanism, morphology, resistivity, integrity for various depostion condi-
tions were investigated. As the film thickness increases, the grain size and interparticle~voids of CVD Cu
deposit tend to become larger, and resistivity is 4.74Q2cm which is by far higher than the Cu bulk
resistivity, while the resistivity of electroless—plated Cu film was measured to be 24Qcm which is similar
to bulk resistivity of Cu. The electroless—plated Cu films tend to grow in the layer-by-ayer mode firstly
and in the island growth mode later on. Also the properties of CVD—-Cu films strongly depend on post—
anneal ambient. In Cu CVD, the reaction mechanism changes at about 350°C. In contrast, in Cu
electroless-plating, the reaction mechanism does not change in the temperature range of 60~80°C, but
the surfaces of Cu plating films tend to become rougher. It has been found that the CVD-Cu film has
higher etch rate and lower density than the electroless—plated Cu film.
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Table. 1 Composition of a Pd-HF activation
solution”

. Species | Concentration
PdCl, 0.02¢
HCl 0.1ml
Glacial acetic acid 50ml
DI water 25ml
R S . S

Table. 2 Composition of an Electroless Cu plat-
ing solution (Part A and B are mixed in equal
volume prior to use)”

Part A
- GuSOc5I0 10gn
HCHO(37% ) 60ml/1
CH.OH 300ml/1
B s -
T NaOH 0 agn
KNa,HO, - 4H.0 28g/1
oo
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Fig. 1. Schematic diagram of the MOCVD system.
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Fig. 2 SEM micrographs of the CVD-Cu on TiN for
various deposition times.
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Fig. 3 Deposition rate of CVD-Cu film on TiN as a
function of deposition temperature
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Fig. 5 The surface morphology of CVD-Cu films with
post-annealing under various ambient. (deposi-
tion time : 60min)
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Fig. 6 SEM micrographs of the electroless—plated Cu film for various plating time.
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Fig. 7 Thickness and resistivity of electroless—plated Cu
film as a {function of deposition time.
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Fig. 8 SEM micrographs of the electroless—plated Cu film for various deposition temperature
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