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Kinetic model for molecular transport of water in the vicinity of solid-liquid interfaces
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With the recent reduction in scale of semiconductor manufacturing process, various problems occur during wet

processing. In particular, the problem of liquid substitution inside the micro pattern has been widely known. Due to this,

molecular transport mechanism of confined liquid is being actively researched. In this study, in order to analyze the

molecular transport of liquid molecules in the vertical direction near the solid-liquid interface, a theoretical model

focusing on the adsorption structure of the liquid is constructed as a kinetic process, which is verified using Molecular

Dynamics (MD) simulation. In this work, we analyzed the molecular transport of water between effective continuum

walls, with the eventual objective of analyzing a realistic system of liquid mixture of water and alcohol between SiO2

solid walls. We also presented preliminary results of systems with water between SiO2 walls.
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Fig.1 A schematic of simulation system with H2O molecules in
saturated liquid state between imaginary walls.
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Table 1 Parameters for S-H model.
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Fig.2 Number density profiles of water molecules between the SiO
walls. The wall has -OH end groups on one side and -H on the other
side.
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Fig.3 The value of ki/koi as a function of pmin/omex for systems with
water between imaginary walls.

FIBEBERAANZEL DRI L

AEES F04-2

BTHT L=U ARIOYGE - JiBEET NV TEENRRISN TN D &

Ezohd. LnL, R(O)& U GREIEROEEIL 1 5K

ZHANTVD. ZHUTROQ)DFFTARE L T DB IRRER R ©

1, RSB AR X IR S SOSHTOIRRBIC R B2 &

DR E ZNTWDDITH L, FERROFZ COWER MOV el

TILERIRER B AT T NEBISTTORERBIZR D &\ H B
{2355 WELDZ LN ERH->TND EEZ NS,

4. #S

AWZETIE, MD 23 2 b—3 g A AW TEIRBSEEI 1T
5 SRR SR OKOYVERRERAE AR LT, [BHARES F2hist
BEEL L, 7 L=g AORIHDS SR AR Ui BB
F A U CHREEA T 72 & 2 A, 3 CBIIl S - komE
R EZ ST E B 2 LdvboT-. BUEITEEZ SiO, Bl
BEX U CHTAED, BEORICBITAHLEASLMNCL LS &
LTCW5. A4, SO EREE L KORIZOWT b IRRICHEGE
TNVEBATHZ LN TEDPEROLCL, HREEETe, H
MRETANLDOTNEAEL SELEREZALNITEFETHD.

5. BEIOR

[1] A huge team from TSMC, A 7 nm Platform Technology Featuring 4th
Generation FinFET Transistors with a 0.027 pm2 High-Density 6-T
SRAM Cell for Mobile SoC Applications, 2016 IEEE International
Electron Devices Meeting, #2.6, San Francisco, Dec.2016.

[2] A huge team from IBM/Globalfoundries/Samsung, A 7nm FinFET
Technology Featuring EUV Patterning and Dual-Strained High-Mobility
Channels, 2016 IEEE International Electron Devices Meeting, #2.6, San
Francisco, Dec.2016.

[3]N. Loubet, et al., Stacked nanosheet gate-all-around transistor to enable
scaling beyond FinFET, 2017 Symposia on VLSI Technology and Circuits,
2017.

[4]Y. Naruke et al, Int. J. Heat Mass Transfer, Vol. 84 (2015), pp.584-591.
[51J. Suzuki et al, JISME Mechanical Engineering Letters, Vol.1 (2015), 15-
00353.

[6] D.W. Collin et al, J. Phys. Chem., B 109 (2005), pp.15574-15579

[7]1 B.C. Garrett et al, Chem., B 112 (2008), pp.13802-13811.

Copyright © 2019 by JSFM



