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Abstract Pulsed metalorganic chemical vapor deposition (MOCVD) of conformal copper seed layers, for the
electrodeposition Cu films, has been achieved by an alternating supply of a Cu(D) source and H, reactant at
the deposition temperatures from 50 to 100°C. The Cu thickness increased proportionally to the number of
cycles, and the growth rate was in the range from 3.5 to 8.2A /cycle, showing the ability to control the
nano-scale thickness. As-deposited films show highly smooth surfaces even for films thicker than 100 nm. In
addition, about a 90% step coverage was obtained inside trenches, with an aspect ratio greater than 30:1.
Hp, introduced as a reactant gas, can play an active role in achieving highly conformal coating, with increased

grain sizes.
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Table 1. Deposition conditions of MOCVD TiN and pulsed
MOCVD Cu.

Conditions MOCVD —  Pulsed
TiN MOCVD Cu
Precursor TDMAT (IE]f;ICV)IBC)u
Deposition Temperature (°C) 300 50-250
Carrier gas flow rate (Ar, sccm) 200 10
Carrier gas flow rate (H,, sccm) . 13
Working pressure (torr) 1 04
Bubbler Temperature (°C) 45 30
Duration Time 25 sec  50-200 cycles
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Fig. 1. The effects of Cu pulse time on (a) the growth rates and (b) resistivies of Cu deposited on 30-nm thick MOCVD TiN

film at 100°C.
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Fig. 2. The effects of H, pulse time on (a) the growth rates and (b) resistivies of Cu deposited on 30-nm thick MOCVD TiN

film at 100°C.
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Fig. 3. The temperature dependence of the growth rate of
pulsed MOCVD Cu films with H; (or without Hy).
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Fig. 5. AES depth profiles of pulsed MOCVD Cu films deposited (a) without H, and (b) with H, at 70°C, and of the Cu films
deposited (c) without H, and (d) with H, at 100°C substrate temperature.
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MOCVD without H, pulse, (¢) MOCVD with H,, and (d) MOCVD without H,.
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(A/R 22: 1), covered with a TiN film, by pulsed MOCVD Cu
and H,.
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