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Research Progress on Growth Rate Controlling of Atomic Layer Deposition
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Abstract: Based on the self-limiting nature of sequential surface chemical reaction, atomic layer deposition (ALD)
technique could grow films layer by layer. ALD has advantages of low growth temperature, precise thickness con-
trollability, good conformity and uniformity. Therefore, it becomes a primary method for preparing thin films. As a
key indicator of ALD technique, the growth rate of film plays an important role not only on the film quality and
density, but also on the integrated circuit production efficiency. This paper reviews the recent research results of the
ALD growth mechanism and rate, and the factors that affect the growth rate. Finally, this paper provides a summary
and some research trends on improving and optimizing the ALD growth rate.
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Fig. 2 (a)Relationship between the ZnO film growth rate and the growth time!'!J; (b) ZnO island formed during the ZnO film depo-
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Fig. 3
number of aluminum atoms AC,; and methyl groups ACy
adsorbed in the self-terminating AlMe; reaction on surfaces
with different OH group concentrations Coyl'*"!"

Resulting in average Me/Al ratios of (a) 3, (b) 2 and (c¢) 1.5. The

squares represent an area of 3 nm’; the methyl groups are drawn in
scale Me=0.2 nm *
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(b) Model II: Chemisorbed ML,
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Fig. 4 Schematic illustration for analyzing sterically hindered
chemisorptions on the basis of the size of the MLn reactant

(a) Model I by Ritala ®'"® and Morozov ', the size and geometry of the
chemisorbed MLz species; (b) Model II by Ylilammi ", and (c) size
and number of ligands L Model I1I by Siimon®” and Puurunen*"!

Left: side view, right: top view
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