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Fig. 1 Schematic of micro-mechanical switch
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Fig. 2 Relationship of crystal alignment and etching

slots
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Fig.3 Processes of fabrication technology
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Fig.4 Crystal side of edge

wiket I
i |

BS s A P R P

Fig.5 Sketch of sector orientation
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Fig. 6 Advanced etching sector oriented structure
(SEM)

R R 20 ( 110) 5k B 111) SRS, Hi%
T 5 715 HH 06 16 AT TN L Pl R £ R s nd e, T ik
S N 1 Z ik RN B — VR S R T2, T AE
A AR SO T G I BB S R (Wl 7)
PR 2 R I6Z . ROV 2 R e T,
(6 T ) B SR — PR A PO T O B b, e L B R
G5 K HIL T A K O £F 5 VA Gl Bt e S A A5 A
(P 8) . L PR O £F e AL Al K A O 38.94°, WY
(VL T 7R 7 AN 84T T ol F s A7 W 2 T A, W
{ 111) T B 38. 94° (¥ J5 A 326 A7 18 b 1 407 A8 e -1l
[ JE L 7= A 5 2 S (500 TS R, 3 ek R 1Y s A A
JRE A B B, AR AN A A X B 8 A AN — IR LDk
2F, Wi SEIRGET (1) [ %HHE.

B S L ) 3 46 R 70, 53°, T RE S A4
V14 J8 ok A 8 i St R R 5 LR 2 ) A T AR
[FIFEEE i A B (1 7 A 8) . i ik 4 B b
VSR RUST, T 38 G F IR %0 T S 5 44 45 oK 1K 52
Wi, A g R R O T 9% 5 B ik F b (00 0 I 5 B 4%
F (P 9), 78 5 RIS e — R I, RO
B 200pm~ % 3pm~ 1 150pm, R B8 8% 1
(110) BEF B { 110) 10, M4 &5 o 22 e Ak, 3L 1 %
SO TD by i - O 1P 0 w4 ) =y =BT s Xl
AT

= mw

— B
Hy

P 7 ST Rk T S LR 25 4
Fig.7 Cantilever and torsion balance structure
(SEM)
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Fig.8 Structure of micro-optical switch (SEM)
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Fig.9 Structure of micro-mirror (SEM)
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Fabrication Technique of Bulk-Silicon Micro-Optical
Switch in (110) Silicon’

Zhang Long, Dong Wei, Zhang Xindong, Liu Caixia, Chen Weiyou and Xu Baokun

(Jilin University Region, State Key Laboratory on Integrated Opto—Electronics, Changchun 130023, China)

Abstract: Using bulk-silicon micro-mechanical technique by erystal characters of ( 110) silicon, in which photolithography. re-
action ion etching, and wet-etching technique are included, micro-mirror, cantilever beam, torsion beam., and fiber orientation
slots are fabricated simultaneously on (110) silicon. Therefore, the consistency of the device is very good and the fabrication
technique is very easy. By advanced etching sector orientation structure, it can be accurately etched along the {111} sides of
silicon in KOH solution. So the perfect mirror is got, and its surface roughness is less than 6nm, and its perpendicularity is 90

+0. 3%

Key words: micro-mirror: {111} side: wet-etching: roughness: KOH solution
EEACC: 2560Z: 4190: 4250
Article ID: 0253-4177(2004) 01-0099-05

* Project supported by National High Technology Research and Development Program of China( No. 2002A A312023) ., National Natural Science
Foundation of China ( No. 69937010), Science Plan of Jilin Provinee, and Foundation for Excellent Scientist Going Beyond the Contury
Zhang Long male, was born in 1977, Master candidate. He is engaged in the research on MOEMS.
Dong Wei  female, was born in 1973, PhD candidate. She is engaged in the research on MOEMS.

Received 20 November 2002, revised manuscripl received 12 April 2003 ©2004 The Chinese Institute of Electronics



