Journal of the Korean Vacuum Society
Vol. 3, No.1, March 1994, pp.77-93

(A+Ed

Zaix0} Al IHoIMO| OlMTE Alzloll B8t 02 ol

Ol&E - war!

EgAiste spehgata HEFAHAFA
*AdEriegd T
(19943 249 29 %)

Theoretical Study of Microscopic Etching Shape Evolution
in Plasma-Assisted Etching Processes

Chang-Deog Lee and Sang-Kyu Park*!

Department of Chemical Engineering, Pohang University of Science and Technology (POSTECH)
Laboratory for Advanced Materials Processing (LAMP)
*Research Institute of Industrial Science and Technology (RIST)
(Received February 2, 1994)

2 Y- Egzel A4 FAAAY vdTFE HZ A7E ] ¥ SR/ w44 2] 2de
Axeteder. 2dl 19415 Knudsen #4F A= vehlli= Thiele Al (@] Wiste} npaz9) ahd
(charging)ol] 2]&} o] 29] 5]do] Az} Helo] v]Ai= o -8 Ao Byl 204 o]2-2) 2 Eo
A Fatasrr Aztdeel wixs S AnBgich WA eie)ga) el Exe g A
WAL AAREYE o] &3te] hE Pk wul 1246 gjr|zie] Fabxdo] et 2 o)
A 7zlo1 & aAlA RIE Lags o o7)w ofaz10] ahalel] )3t o] 22 3| Ao ©)3te] “dovetailing”
Hefol Alzkael A flale] H& o AUdeh i 29 AHZHE 42 Kol 42 o]2 9
Eabel Alshd FE “bowing” Heiel Aztsivle] F=e|gow RIE Lag Aol Frishs Zlow
vebyict,

Abstract — Numerical simulation for study of etching patten formation in the microscopic trench
structure was performed using two different kinds of Microscopic Etch Shape Evolution Model(ME-
SEM). In model 1, the Thiele modulus(®?) effect meaning the degree of diffusivity of reactive
radical and ion deflection due to mask charging effect on the etch pattern was considered. In
model 2, the effect of ion scattering due to the collision with neutrals in the sheath region on
etched shape pattern was conducted. The governing equation for radical and potential distribution
was solved using Boundary Integral Method(BIM). From the result of model 1, the diffusional
resistance of radicals leads to the RIE Lags by decreasing of the vertical etched depth and ion
deflection due to mask charging effect causes the etching pattern of “dovetailing.” The result of
model 2 showed that the more ion scattering in the sheath region, the more “bowing” etch pattern
and RIE Lag phenomena.
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Fig. 1. Illustration of two sheath regions and surface
features.
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Table 1. Basic parameter values and range of parame-
ters examined

Parameter Basic value Ranges
oy 10 0.1~1000
k, 0.5 01~1
W(=2w) 1 02~2
hy 1 0.1~1
W 0 0~1
c 10 1~15

-

T
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Vic=0

] (Model 11)
‘ B
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Electric Field Calculations of fon Flux
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! =l ]
v WY = I . x| - 3] 0
Calculations of Ion Flux and
Energy

Monte Carlo Method

Ry= Ry + Ry
New Boundaries From Ry J
NO
T=1
YES
END

Fig. 4. Flowchart of the calculation procedure based
on the MESEM.
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Fig. 5. Etched pattern profiles with chemical etching
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