Sty aEg o] 7lesta] A A123W A1%(20249 34)
Journal of the Semiconductor & Display Technology, Vol. 23, No. 1. March 2024.

ALD FHjo] ALOy 2 SIFHE olpt
M2 ¥ axo 54

= P Fkk Fkk = ok *k
MBS 0|HS - LIS FHXI2" ol AF" - AXE HBU" - A"
*

TpA et AR sk, A st o gt v e g A

Characterizations of a Cold Trap System for the Process
Stabilization of Al203 by ALD Equipment

Yong Hyeok Seo*, ‘Won Woo Lee*, Ji Eun Han***, In Hwan Kim***, Yeon Ju Lee***,

Che Hoo Cho'”’, Yongmin Jeon™, Eou-Sik Cho’ and Sang Jik Kwon"'

*"Department of Electronics Engineering, Gachon University,
“Department of Biomedical Engineering, Gachon University,
“*Process Innovation Team, MILAEBO Co., Ltd.

ABSTRACT

The application of the technology for forming Al2Os thin films using ALD(atomic layer deposition) method is
rapidly increasing in the semiconductor and display fields. In order to increase the efficiency of the ALD process in a
mass production line, metallic by-products generated from the ALD process chamber must be effectively collected.
By collecting by-products flowing out of the chamber with a cold trap device before they go to the vacuum pump,
damage to the vacuum pump can be prevented and the work room can be maintained stably, resulting in increased
process flow rate. In this study, a cold trap was installed between the ALD process chamber and the dry pump to
measure and analyze by-products generated during the Al2Os thin film deposition process. As a result, it was
confirmed that Al and O elements were discharged, and the collection forms were two types: bulk and powder. And
the binding energy peaked at 73.7 ~ 74.3 eV, the binding energy of Al 2p, and 530.7 eV, the binding energy of O 1s,
indicating that the binding structure was Al-O.
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Fig. 1. ALD system configuration with a cold trap for the
collection of by-product).

Fig. 2. The photos of the ALD system with a cold trap.
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Fig. 3. Sequences of the injection pulses of the precursors
and purge gas for the formation of Al>Os layer.
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Fig. 4. SEM images of the by-product collected at the cold
trap with a formation of (a) bulk and (b) powder.
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Fig. 5. XRD results measured for (a) bulk by-products and
(b) powder by-products.
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Fig. 6. XPS results measured for (a) bulk by-products and (b)
powder by-products.
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