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Properties of ALOs Insulating Film Using the ALD Method
for Nonvolatile Memory Application

I M) I R R
(Soon-Won Jung - Ki-Sik Lee + Kyung-Wan Koo)

Abstract - We have successfully demonstrated of metal-insulator-semiconductor (MIS) capacitors with Al203/p-Si
structures. The AlQOsz film was grown at 200 C on H-terminated Si wafer by atomic layer deposition (ALD) system.
Trimethylaluminum [Al(CHz);, TMA] and H20 were used as the aluminum and oxygen sources. A cycle of the deposition
process consisted of 0.1 s of TMA pulse, 10 s of Nz purge, 0.1 s of HO pulse, and 60 s of Nz purge. The 5 nm thick
AlO3 layer prepared on Si substrate by ALD exhibited excellent electrical properties, including low leakage currents, no
mobile charges, and a good interface with Si.
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Fig. 1 Schematic diagram of the ALD system.
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Table 1 AlOs thin film thickness.

30 cycles 50 cycles 70 cycles | 100 cycles
1 43.55 68.53 99.53 131.64
2 37.34 63.57 87.19 12173
3 44.77 67.84 91.71 123.16
4 42.00 67.52 90.26 129.75
5 57.00 67.65 93.60 125.86
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Fig. 3 Structure of the MIS capacitor using the AlOs thin

film.
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Fig. 4 (a) C-V characteristic curves of the MIS capacitor
according to the thickness. (b) Dielectric constant of
the AlOa thin film
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Fig. 6 C-V characteristic curves according to the annealing
temperature(50 cycles, Op).
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