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Analysis of Growth Mechanism of Al Thin Film
by in-situ Surface Reflectance Measurement During MOCVD Process
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Abstract: Al thin films were deposited on TiN/Si(100) via metal-organic chemical vapor deposition using
N-methylpyrrolidine alane as a precursor. Characterization of the deposited films were investigated with SEM, XRD,
a-step, AFM, 4-point probe. The early stage of Al thin film deposition was analyzed by in-situ surface reflectance
measurement with laser and photometer apparatus. The surface reflectance were changed greatly during the initial
30~40 seconds. There were two increases and two decreases in the surface reflectance, thus the sequence of Al
films were deposited at 8 significant points of the surface reflectance change. Surface topograph and cross-sectional
view of each film were analyzed with SEM. Al films were grown in the complex mechanism of Volmer-Weber
and Stranski-Krastanov process.
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Fig. 1. Schematic diagram of MOCVD system.
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Table 1. Experimental conditions.

Parameter Range
Substrate temperature (C) 125, 175, 225
Pressure (Pa) 27
Reaction time (s) 90
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Fig. 2. SEM images of Al films deposited at various substrate
temperatures. (a) 125C, (b) 175C, and (c) 225C.
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Fig. 3. XRD spectra of deposited Al films.

ZAE W2 XRD ¥4 Ans 13 30 By
2 6 38.5°, 44.8°0|A Ztzh Al(111), (200) 37t 4%
sof Al WEo] FAHALL sty

wed) 2ol
YAE wele
A8l BAEA

62 |d4 0%

4ol UEugick. ol Al Sopo)

TiN/Si 7|$9] &7 ¥HALZ Q% 100% =2 ®&3hst
SAISHECE ¥Hg7] YRE MPA A7A| 24| ©

JHH 2 & o] Ew wyr ERIEUT B

175°Col o] ATtE o2 Sol WAME Muuw o

s .

o 8 rlo ol rulo

g

J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 28,

No. 2, pp. 104-108, February 2015: K. Kim et al.
1754
—0—-125T
150 - e 175T
&N 225°C
125

100 =

-
@
i

50+

Reflectance (%)

25+

Reaction time (s)

Fig. 4. Surface reflectance change of Al films deposited at
various substrate temperatures.
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Fig. 5. Surface reflectance change as a function of the
deposition time. SEM images examined at points labeled on
the curve are shown in Fig. 6.
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Fig. 6. SEM images of Al films deposited at the labeled point
in Fig. 5. Top: top view, Bottom: cross-sectional view.
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Fig. 7. Surface roughness and resistivity of the Al films
deposited at points labeled on the curve in Fig. 5.
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