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Theoretical Study of Deposition of Etchant Species in Silicon-dioxide Etching Process
via Quantum Chemical Molecular Dynamics Method
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PR T SA AR MEMS DSLAR5mE EALDORBUL, =y F 7 7 mr AT DR KD AR
HERE ORI R R F OEDIRR N B ThDH. ZNETOF A O TITIERERHIZHB T L0107V
FV DAL SRR DB D 7=, Tight-binding & 147 18l /15154 H\ CF,, CF3 7Y 1V % SiO, M2
5Ty F 7l —ara1T-o72[H. Ito et al., Jpn. J. Appl. Phys., 52, 026502 (2013)]. F&t— 11
F—10 eV Tl CF SRV MEERUSEIC LV < D Si-0 fiE &2 YKL, 150 eV Tl CFs 3L D Si-F ff A4
pE Si-O fE G A2 326C, myF U ZICHRITHHZEALNILTE. LinL, 7 e RICEIT D5
YO EBRREOFEMIIRT D> TR, CRy HAILED Ty T 7T, C, F JR T OHERA Y ARy T
MOEDOR—VEEH OLRE, K ONERIHEREIC LD 7 a2 M5 IO FER THY, CFHEREOHIEMER ENE2E TH
%. AWFFETIE CF HEREHHE ORI D70, IR =1L F —|2TSI0, =y F L7 i 3al—a afTo7.

Fig. 112, CF, XU} CRy ZMRET /L —1.0 eV |ZT Si0, Fa#IZ 20 RIS L= 32l —ar Oft i
Y. CF, BBEITI, SO, £ LDy K UWHEED Si 2 O JEFDJEFHIC C-C ffA2ERKL, CF HERE 7 1
BAO YIRS BRI (Fig. 1a). CF3 FRATTIX, SiO, RifIIWAEH DI T OIREETIFIEL TV F
JRT-& CRy MG & AERL, CFy LU TR T DR TR <BIESH, C-CREGOARMITIZEAL b0
72(Fig. 1b). ZNHO 7 B EAIZEITD C-C #EGEOHER A Fig. 2 (2R, Fig. 2 KV, CF, B Tldudifeil7s
FVAINDIRENTLIY C-C fEGEDMEIML TWH—T, CR BT TIHIFEALE C-C fEB AR TV VRNZE
WD, ZHUE, CR, DM CR KDL ZLDORFEEG FEFD, C IR T O FERIRMER BN 2D ThDHEE 2
BIG. fERROBROPEMITY HIEET 5.
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Fig. 1. Snapshots of the SiO, etching simulations Fig. 2. Time evolution of Number of C-C bond
after 20 (a) CF, and (b) CF; radical irradiations. in the SiO, etching simulation by CF, and CF.
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