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Abstract

Al thin films were synthesized on TiN/Si substrate by MOCVD using N-methylpyrrolidine alane
(MPA) precursor. Effects of substrate temperature, reaction pressure on the deposition rate, surface
roughness and electrical resistivity were investigated. The early stage of Al thin film formation was
analyzed by in-situ surface reflectivity measurement with a laser and photometer apparatus. From the
Arrhenius plot of deposition rate vs. substrate temperature, it was found that the activation energy of
surface reaction was 91.1 kJ/mole, and the transition temperature from surface-reaction-limited region
to mass-transfer-limited region was about 150 C. The growth rate increased with the reaction pressure,
and average growth rates of 200~1,200 nm/min were observed at various experimental conditions.
Surface roughness of the film increased with the film thickness. The electrical resistivity of Al film
was about 4 pQ - cm in the case of optimum condition, and it was close to the value of the bulk Al,
2.7 n& - cm.
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Fig. 1. Schematic diagram of the MOCVD
reactor for Al deposition.
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Fig. 2. SEM(left) and AFM(right) images of Al
films deposited at various substrate
temperatures.
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Fig. 3. Plots of growth rate, roughness and
resistivity vs substrate temperature.
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Fig. 4. Surface reflectivity changes as a function
of the reaction time (left) and the
proposed scheme (right).
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Fig. 5. XRD spectra of deposited films.

z} Jf Xl AAE Al Eo MY
9|8 delry] $48 XRD #42& F3Pstd 19 5
o Beth. zt =AM AAE "EA EF Al
o] o EA mavte] AEH Al 8 FF
Hes & ndFc. Al 2 A3 F (119
3 (20089 3 F=vgl laoo/lane 5 22
oA 0402 FYE AFE HYon o ¥
W 23 Zxeg fAlste] £ AdeA FEE
Al 982 58 $HAYEHE BolA 45
geg + A

32 g o o

7|18 2% 175 T9 Y =HA W3 4d
€ 75~500 mtorr7HA] WSAA FHYE Al BEF
SEMe 2 ¥4 A#E 19 69, FF IFY



(E) 500 mtorr

a8 6. 99T €A F2d Al 2F9] SEM
AR

Fig. 6. SEM images of Al films deposited at
the various reaction pressure.
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Fig. 7. Plots of resistivity, roughness and
growth rate of th films vs pressure.
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