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Abstract — The deposition characteristics of MOCVD Cu using the (hfac)Cu(1,5-COD)(1,1,1,5,5,5-hexafluoro-
2,4-pentadionato Cu(I) 1,5-cyclooctadine) have been investigated in terms of the effects of carrier gas such as
hydrogen and argon as well as the effects of H(hfac) ligand addition. MOCVD Cu using a hydrogen carrier gas
led to a higher deposition rate and lower resistivity than an argon carrier gas system. The improvement in the sur-
face roughness of the MOCVD Cu films and the (111) preferred orientation texture was obtained by using a
hydrogen carrier gas. However, the adhesion characteristics of the films showed relatively weaker compared to
the Ar carrier gas system, probably due to the larger amount of F content in the films, which was confirmed by
the AES analyses. When an additional H(hfac) ligand was added, the deposition rate was significantly enhanced
in the case of an argon + H(hfac) carrier gas system while significant change in the deposition rate of MOCVD
Cu was not observed in the case of the hydrogen carrier gas system. However, the addition of H(hfac) in both car-
rier gases led to lowering the resistivity of the MOCVD Cu films. In conclusion, this paper suggests the deposi-
tion mechanism of MOCVD Cu and is expected to contribute to the enhancement of smooth Cu films with a low
resistivity by manipulating the deposition conditions such as the carrier gas and addition of H(hfac) ligand.
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H 1. Experimental conditions

MOCVD TiN MOCVD Cu

deposition temperature (°C) 350 200~300
carrier gas(flow rate; sccm) Ar(200) Ar, H2(100)
working pressure (Torr) 1 0.6
H(hfac) flow rate (mtorr) 0 0, 50
dep-time (min) 1 7~20
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38 1. Growth rate of MOCVD Cu films deposited using
H,, Ar carrier gas at various substrate temperatures.
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Cu films at various substrate temperature.
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23 3. SEM images of MOCVD Cu films obtained at various substrate temperatures using H,, Ar carrier gas (a~e: H; carrier
gas, f~i: Ar carrier gas)
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% 5. Effects of H(hfac) addition of the growth rate of
MOCVD Cu films deposited at various substrate tempera-
tures using (a) H, carrier gas and (b) Ar carrier gas, respec-
tively.
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%3 7. SEM images of MOCVD Cu films deposited using H(hfac) (a~e: H, carrier gas + H(hfac), f~j: Ar carrier
gas + H(hfac)).
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& 9. Scratch images of MOCVD Cu films deposited at the substrate temperature of 225°C using (a) H, carrier gas, (b) Ar
carrier gas, (c) H, carrier gas + H(hfac), (d) Ar Carrier gas + H(hfac), respectively.
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% 10. AES depth profiles of MOCVD Cu films deposited at the substrate temperature of 225°C using (a) H, carrier gas, (b)
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