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Fig.1 Photograph of the MEMS VOA
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Fig.2 Exploded view of the MEMS VOA
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Fig.3 Photograph of the microstructure, bearings and pivoting
axis and Schematic drawing of the microstructure

2 MRENR SIS

2.1 RERBIFESH

MR A2 B R TR B 5
FENMEZRIPMXR . TERJGEPERANREH
FEABEFE#, BR3P A 552 S 56 R AT AT
RUALAER . RAT6EF ANSYS R4 X VLA P
BESHAT R BRI (FEA) i1 T AR [F s T 2
HrZHNBgh, 88 TeESEINERR.
ANSYS #E G sr i B REG I B B . R BH 3 A
Maxwell 7R , 15 B BRITAH TR FB4H . FHL
WA KRB AR , A R 0T 288 9% , T2
R KT R A Bl 2 SR AR, [R] B 76 40 b7
AR EATH R R A

ZERMILAT SHEMNNE R, BRES
BEVE VOA ZEENREXR, Mt Ew S
CHHSGR X BAHBRFHAR

Loss( V) =0.6564 +0.4573 - 10™°V - 0. 12655 -

V2 -3.3386 - 10 °V* +3.2716 - 10 "*V* - 1. 81066 -
1077V +1.18288 - 107*V* +2.9214 - 10°* V' -
1.43139 - 107°V* -2.89245 - 10 7°V +1.13376 -
10 7y (1)
X W e I 5K R IE 1550 nm FHATHIL , 1 4

40
Attanuation vs.Voltage -1
== 301 » Measurement :
g —— FEA Calculation
g 21 ;
< 10
0 are® "I . ‘ .
0 2 4 6 8

Voltage/V
H4 MREREERYHLE RS

Fig.4 Comparison between measurement and calculation
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Fig.5 Dynamic response of the MEMS VOA
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Fig.6 Analysis and measurement of VOA dynamic response
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Abstract A novel non-silicon based MEMS variable optical attenuator (VOA) is reported. The VOA is comprised
of an EDM micro-machined MEMS structure, in which a miniature mirror is driven electro-magnetically to adjust
desired attenuation continuously. The device features an attenuation ranging from 0 to 35 dB corresponding to a
controlling voltage of 0 ~8 V. A response time of 2 ms was measured for the working range and a theoretical
analysis of the VOA dynamic response was conducted. A reasonable agreement was obtained between measurement
and calculated response time.

Keywords MEMS; Variable Optical Attenuator; EDM; Dynamic Response

Yuan Ye was born in 1979 and received his Bachelor Degree in Optical Engineering Department
from Zhejiang University in 2000. He is carrying out his M. S. research including micro-machining
based optical attenuators and switches.




