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Fig.1 Silicon crystal structure
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Boundary cells on (100) plane

Boundary cells on (110) plane
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Fig.2 Bonding situations of the (100),(110) and (111) surface cells

(110> and (111) surface cells,respectively.

(a),(b) and (¢) are for (100).
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Boundary cells on (311) plane

Boundary cells on (331) plane
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Fig.3 Bonding situations of the (311) surface (a) and (331) surface (b) cells
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Table 1 Numbers of nearest and second nearest neighbors and
their location with respect to etch front for boundary cells on

different crystal planes
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Fig.4 Simulation and experimental results for rectan-

gular etching windows with different misalignments
with respect to (110) direction in KOH (a) Mask

shape; (b) Simulation result; (¢c) Experimental result
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Fig.5 Simulation and experimental results using a spoke pattern in KOH solution

(a) Mask shape; (b)

Simulation result by the CA model presented in this paper; (¢) Simulation result by ACES; (d) Experimental

result
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Fig.6 Simulation and experimental results in 40wt% KOH solution

(a) Mask shape; (b) Simulation re-

sult for 30min etching; (¢) Experimental result for 30min etching; (d) Simulation result for 50min etching;

(e) Experimental result for 50min etching
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Fig.7 Simulation and experimental results for rectan-
gular mask with different misalignments with respect
to (110) direction in 10wt% KOH (a),(b) Simula-
tion results; (¢), (d) Corresponding experimental re-

sultst
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A Novel Cellular Automata Model for Silicon Bulk Etching Simulation
Handling High Index Planes”

Zhou Zaifa', Huang Qing’an, Li Weihua, and Deng Wei

(Key Laboratory of MEMS of the Ministry of Education, Southeast University, Nanjing 210096, China)

Abstract: A novel three-dimensional (3D) continuous cellular automata (CA) model is presented for the simulation of silicon
bulk etching processes. More high-index planes such as (211),(311),(331),(411) planes have been successfully incorporated
into the novel 3D continuous CA model to increase the simulation accuracy. Simulation results agree with experimental re-
sults,indicating that the simulation accuracy has been increased. This is useful for the research of silicon bulk etching process
and micro-electro-mechanical system (MEMS) design.
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