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Abstract: To improve the accuracy and efficiency of the simulation for the optical system in a Micro-e-
lectro-mechanical System (MEMS) and to overcome the difficulties in the system-level modeling of
MEMS optical components, a system-level modeling method was proposed to support the co-simula-
tion for MEMS system-level mechanical components and electrical components. First, the modeling
methodology of Multi-Port-Element Network (MuPEN), the characteristics of Gaussian beam and the
theory of space coordinate transformation were introduced. Then, the modeling process of a micro-
mirror was given to explain the modeling method of all optical components. Finally, using the hard-
ware description language of Verilog-A, an optical library including some typical components was es-
tablished. The non-differential voltage simulation results of the system-level scanning system were
compared with those of CoventorWare and results show that the scanning system in former environ-
ment can eliminate the blind area, and the maximum error is within 3%. It indicates that the proposed
modeling method for optical components could work effectively and accurately, and the study is signif-

icant value to the MEMS system-level design.
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Fig. 1 Transmission of Gaussian beams in free space
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Fig. 2 Schematic of micro-mirror
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Fig. 3 Gaussian beam reflected by micro-mirror

1 0 0 cos(gy)
G= [O cos(ga) —sin( g‘x)} [ 0

0 sin(gx) cos(gx)

3 AFAMNNEAKER

T E T AE A — {5 EL g S MEMS &4
AE 2 3 A 2 E] A7 L Y 0 R R T S E S
Bl 3 0 5 X A LR T B — S . AN SCHE4E
A A MEMS Garden b 3#E 47625 4 1 1) 4
R B WL R W T HE R ILR Y Zeni VLG 15
Ha, RAME Verilog-A iR TES .

W1 MEMS S 411445 107 B L5 55
HE L CET &G A% DGR DN 2% |3 e R 1w Ok %
Jedr (VCSEL) 46, X B LA G F 1 B2 A 9] >F i3 B
AR B R AN R 4,

Sk " Verilog-
o —> N —> g
17 Sty

B4 e 2 F A R 1

Fig. 4 Modeling flowchart for optical components
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