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Fig.1 Three types of misalignments between fibers
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Fig. 2 SEM pictures for the internal structure of the
MEMS-VOA

HaisCk T i g m A X FRRIRK 1+
B LR 1 LT IR R S A SCEE X
JITAE A 0 5 O 8 P S 1 O A% R e R B T R A B
HOGETF Il B b 1 38 B LA QD BB TR 45 21
SYMTEE 3 I A AL LT D6 AR I ZE W O
| Td0] E, E,rdr |
Ly=—10lg

. — )
Tdo] | E, |2rdr [d6] | Ey [2rdr)
0 0 0 0



12 HIS Bl R A . — ol AT B o 40 45 02 8 MEMS 1 38 't 5 0 4% 1889

X Eo J¥i ASCET IR 7345 Ey R i 6 47 19
‘YA

Wiy = —
___________ |5 il |

H3 A4#40HAGBETER
Fig.3 Schematic of the optical fiber coupling
with complex misalignment
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Relation among attenuation and two misalignments
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Fig.4 Relation among attenuation, lateral misalignment
and longitudinal gap
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Wavelength dependent loss with different attenuation
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Fig.5 Wavelength dependent Loss with
different attenuation

B 2 R B T VOA X 63K i A8 R B A
R, P A AR/

XHF L A AL T CF 5 (8 23))
R K TR B 1 AL B8 B, 9 L IE KT
100 = 1, FE56EF 1T iz gh i 7% o 7 Az 10 £ 1 fi 7% AR
/I T A BEAL wT LA 220 AN T

2 FIRIREN R G 0% ik

R b s Wl R P 43 BT 45 2R BT i 3 i MEMS-
VOA v SGer i 5 i (W 4 2Z a7 76 R 4R
PR FR L RV, i SR FH 0 e 0K 3 25 14 2 e o
S MR ) LB Z ] L AE AEAE R KL B R VOA
FIR) i A FL S R R U R 2 () A AR R ot X R POk
Fr AR S 868 MEMS-VOA 1 77 76 (¥ ] . 38 1
FEASF o A R EE LA 1) 1k RE 8 SE BE 4R i
IR (EP TN 3 R AN R - N S ot o |
MEMS £ AR G470 T... A< 3k B A P 38 4 ol it B
KA e bR [R]8E, [ B i — 25 B2 o 2% AR M B I AR
PEFIE 5 1.

1 B )RS A 4 2 B MEMS 0] 728 56 28 36 £
b, B SR B P 3R K 3 R 42 7 HE L 1] 6. 7 VOA
0t 3 R — A 3/97 1 BB £F A SE AR
o IR DA 30 IG5, 4t PIN Y
PRI 45 06 e $6e , 17 B BOR VI B 2 5N A Bl
oy (PDFEHI A% B = A4 0 ¥ 45 5 15 22 3 ik 98
il (PWMD , 3y 3 5§ K S A FH 7 6 U825 110 7o v 1k K 3
A b A o T U A% Y B ARG £F 2 (] A R 160 485 07 AT
P8 il B2 WA

Power
Amplification

V
» + -
Vu(0-38V) PI Circuit|<—

M6 WHRACPDATRKEHALER
Fig. 6 Block diagram of the PI close-loop feedback

control system
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Abstract The attenuation characteristic of a MEMS (Micro-Electro-Mechanical Systems) Variable Optical
Attenuator has been studied. Via numerical analysis, the relationship between attenuation and the
misalignments (lateral misalignment and longitudinal gap) has been analyzed. It has been demonstrated
that the linearity of the device could be improved tremendously via close-loop control system. The key
performances of the close-loop controlled Variable Optical Attenuator are measured, including response
time (about 1. 5 ms), dynamic range (about 35 dB), Wavelength Dependent Loss (<{0, 4 dB), and
Polarization Dependent Loss (<{0.1 dB).
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