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Abstract Cu films were deposited by chemical vapor deposition on the as-received substrates (TiN/
Si) and three kinds of Cu-seeded substrates (Cu/TiN/Si) which had the seeding layer in the thick
ness of 5 A, 40 A and 130 A coated by ICB(lonized Cluster Beam) method. The effect of Cu seed-
ing layers on the growth rate, crystallinity, grain size uniformity and film adhesion strength of final
CVD-Cu films was investigated by scanning electron microscopy(SEM), X-ray diffractometry and
scratch test.

The growth rate was found to increase somewhat in the case of ICB-seeding. The XRD patterns of
the Cu films on the as-received substrate and ICB Cu-seeded substrates exhibited the diffraction
peaks corresponding to FCC phase, but the peak intensity ratio (I.,,,,/lL) of Cu films deposited on
the ICB Cu-seeded substrates increased compared with that of Cu films on the as-received substrate.
The resistivity of final Cu film on 40 A seeded substrate was observed as the lowest value, 2.42 1Q
- em compared with other Cu films. In adhesion test, as the seeding thickness increased from zero to

130 A, the adhesion strength increased from 21N to 27N.
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Fig. 1. Schematic diagram of thermal LPMOCVD
system for Cu.

Table 1. The ICB seeding condition

Processing Condition

acceleration potential | 3KV

crucible bombardment \ 1000V, 0.35A
crucible filament ’ 24V, 19.5A
chamber pressure L4.1 X 107"~2.4x 10 “Torr
source material i Cu 99.99%

Table 2. Cu~MOCVD processing condition

Processing Condition

deposition temp. 130~270C

chamber pressure 0.500Torr
bubbler temp. 45°C

bubbler pressure 60~90Torr
gas line temp. i 60°C
gas flow rate i H., 200scem
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Fig. 2. The Arrehenius plot of Cu deposition rate on
as-received TiN, Cu 5 A seeded TiN, Cu 40 A seed-
ed TiN and Cu 130 A seeded TiN.

(a)

()

Intensity (arb. unit )

(d)

30

26 ( Degrees)

Fig. 3. XRD patterns of Cu films deposited on (a)
as-received TiN, (b) Cu 5 A seeded TiN, (¢) Cu 40
A seeded TiN and (d) Cu 130 A seeded TiN.
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Fig. 4. Variation of texture coefficients of Cu (111)
and (200) planes of CVD-Cu films as functions of
the deposition temperature and the thickness of Cu
seeding layer.
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Fig. 5. SEM micrographs of Cu films on (a) as-received TiN, (b) Cu 40 A seeded TiN, (¢) Cu 130 A seeded
TiN.
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Fig. 6. SEM micrographs of Cu films deposited on Cu 40 A seeded TiN.
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Fig. 8. Microscopic photographs of scratch channel at

TiN and (c) Cu 130 A seeded TiN.
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Fig. 9. Resistivity of Cu films as a function of the de
posited temperature and the thickness of Cu seeding
layer. (The thickness of Cu films is 3000 A + 10
%)
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