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Abstract — Deposition characteristics of Cu thin films using Ar carrier gas and H, processing gas at
various working pressures and substrate temperatures were investigated. Also, effects of H, pretreatment
using plasma at 200°C of substrate temperature and 0.6 Torr of chamber pressure were studied. Cu thin
films were deposited on TiN/Si substrate at working pressures of 0.5~1.5 Torr, substrate temperatures of
140~240°C with (hfac)Cu(tmvs). Substrates were pretreated by H, plasma, and Cu films deposited in situ
using twofold shower head. The purity, electrical resistivity, thickness, surface morphology, optical
properties of the deposited Cu films were measured by the AES, four point probe, stylus profiler, SEM,
and the uv-visible spectrophotometer. This study suggests that H, plasma pretreatment is an effective
method for enhancing deposition rate and for producing high quality copper thin films.
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Fig. 1. Experimental apparatus. (a) The Cu MOCVD sys-
tem, (b) Twofold shower head with inductively coupled
plasma.
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Table 1. The growth conditions of MOCVD Cu films

Process parameters Values
Substrate temperature (°C) 140~240
RF power (Watt) 50~200
Working pressure (Torr) 0.5~1.5
Carrier gas flow rate (sccm) 150 (Ar gas)

Down stream gas flow rate (sccm) 100 (H, gas)
Bubbler temperature ("C) 50
Chamber wall, heating line 65

and water bath (°C)
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Fig. 2. Deposition rate and resistivity at various working
pressures for 10 min. (a) Deposition rate and (b) Resistivity.
(Sub. temp: 200°C, Carrier gas: Ar, processing gas: H)
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Fig. 3. Reflectance of copper thin films at various de-
position conditions for 10 min. (a) Working pressures,
(b) Substrate temperatures. (Working pressure: 1 Torr,
Carrier gas: Ar, processing gas: H:)
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Fig. 4. Deposition rate and resistivity at various sub-
strate temperatures for 10 min. (a) Deposition rate, (b)
Resistivity. (Working pressure: 1 Torr, Carrier gas: Ar,
processing gas: H,)
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Fig. 5. Resistivity of Cu films at various H, plasma pre-

treatment powers. (Deposition time: 10 min, pretreatment
time: 10 min)
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Fig. 6. Deposition rate of Cu films at various H, plasma
(Deposition time:

pretreatment powers. 10 min, pre-

treatment time: 10 min)
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Fig. 7. SEM photographs of copper films on SiOy/Si waf-
er. (a) Nonpretreatment, (b) H, plasma pretreatment. (100
watt) (Deposition time: 10 min, pretreatment time: 10 min)
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Fig. 8. SEM photographs of copper films on TiN/Si waf-
er for 3 min. (a) Nonpretreatment, (b) H. plasma pre-
treatment. (10 min, 100 watt)
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Fig. 9. SEM photographs of copper films on TiN/Si waf-
er. (a) Nonpretreatment, (b) H, plasma pretreatment. (100
watt) (Deposition time: 10 min, pretreatment time: 10 min)
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Fig. 10. Reflectance of copper thin films at various H,
plasma pretreatments. (Deposition time: 10 min, pre-
treatment time: 10 min)
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