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Abstract: In the continuous tuning process of the electric tunable liquid crystal Fabry-Perot
filter (LCFPF), the phenomenon of the jumping of the transmission peak spectrums is found. And
this phenomenon influences the monotone tuning performance of the device. Analysis for this
phenomenon shows that it's due to the change of the interference order of Fabry-Perot cavity in the
tuning process. And the relationship between the transmission peak wavelength A, the interference
order m, and the index n of the medium in the Fabry-Perot cavity is given, as well as the
effective tuning range of the device. When the length of the cavity is 10 pm, the tuning range will
cover the whole C Band with the index difference of only 0. 05. The experimental result is in
agreement with the numeric simulation. At last, some approaches are presented in order to

improve the monotone tuning performance of the device.
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Fig. 1 Schematic structure of tunable liquid crystal
Fabry-Perot filter (LCFPF)

W 1 TN, TR R B 41 A R R 1) 2 RS
BMEASHE JTOBEHSHEE, &RINZ N B HE
Mo 245053 FEL R 0 —E B VAT H R B, JRORSFAT T
B AR B9 4 F AR 3 R S TR L W L
B 77 T BT HED s X TR AR J5 10147 T a3 5 B9 U
ot , B E VA5 f ES O 3G 0, 3T 39 SR B A me—> 7,
B (D, B 58 3K WK 2n L/m—>2n,L/m, A
T SE BN 33 S K R TR ANl 2 B . SR T ZE L bR
W, BT IEE R OBRBHFA S BT ELey
B o BUREAR B A EEA S W E Y B Bk AR e,
BRES R AR, E 3 B, ATRE LR
B P B A 1520 ~ 1570 nm, BT FH WK & #F OB
n,=1.5277,n.=1. 7904 . B 1, 7£ 1521 nm ZRFFAR
7 B B KT IO 0 1 5 Bl R R B R Y R M X B e O, T
WV ERER 0~6.5 Vi, By IEHEEKEET
BB RS

AU LEEZH R, (DXFTHRR m R
W N R AR, B S I R R
L EREE T m BRG]
YR E AT B T i R R E . A E T
B BT W HIR m A2, B (DK ATH

AL = A_nAoa (2)
n

Transmitance /@\

2n Lim 2n Lim
Wavelength 4

Fig. 2 Schematic drawing of tunable liquid crystal
Fabry-Perot filter modulation (LCFPF)

Real~-time spectru

g

K

[ T

g In

=

]

4 +

@ sV

S N 5V

& ;

8 r 65V

= H

© 50V

= i :

= 40V

< 20V 3 e

Ll P : ; : : )
1520 1530 1540 1550 1560 1570

Wavelength A /nm

Fig. 3 Experimental spectrum of tunable liquid crystal

Fabry-Perot filter (LCFPF)
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Table 1 The calculated result of A’, from Eq. (3)

A'=2—Ax /nm
Am An
0.03 | 0.05|0.08|0.10|0.15|0.18 ] 0.20
1 1467 | 1450 | 1425 | 1409 | 1367 | 1342 | 1325
0 1531 | 1513 | 1487 | 1470 | 1426 | 1400 | 1383
—1 | 1600 | 1582 | 1555 | 1537 | 1491 | 1464 | 1446
—2 | 1677 | 1658 | 1629 | 1610 | 1562 | 1534 | 1515
—3 | 1760 | 1740 | 1710 | 1690 | 1640 | 1610 | 1590
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Fig.4 The relation betwenn n,A and m for L=10 ym. For
m = 23, 22, the effective tunable ranges of the
refractive index are 1. 7904—1. 75=0. 0404,1, 725—

1.675=0.050, respectively; the corresponding

tunable ranges of wavelength are 36 nm, 50 nm
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Fig. 5 (a) The monotonic tuning in the same interference order. The spectrums are labeled 0,1,2,3,4,5, corresponging to
the indices 1. 7904,1. 7804,1. 7704,1. 7604,1. 7504,1. 7404, respectively, (b) the non-monotonic tuning in different
interference orders. The spectrums are labeled 0,1,2,3,4,5, corresponding to the indices 1. 7904,1. 75,1. 69,1. 64,

1.55,1.5277, respectively

PE— 25 N SE B T LA UE - 40 R 1 R SR L
BN, 18 1520~ 1570 nm B9 WL L B A, AT A
% BE S AR K A B ) S PR A B R BL S
B — YWAB TN BLA R A TR

RSB RUE T XM &3, W& 6 B, B 7

1538 nm AbR3FAN 38 B9 PR R o s [ L I 038
AP XS BL e D, B 6 L, AT HE U B2
T HRKEE.

HIEl 6 R AT F/ H, BARTER —R KA, 5 An
BRE MRS AR 5 (ELAE 8o RT3 R OGS AP, A S5 HL



11 #§

EVERIASE . TR R R OB AR R MR RE BT 5T 1541

EURFLEXRR B, &AL AUB R

ctrum

1264V

av

05V

, ol OV

1520 1530 1540 1550 1560 1570
Wavelength A /nm

Transmitance spectrum 77/(a.u.)
e
@
ey

Fig. 6 Experimental spectrum of tunable liquid crystal

Fabry-Perot filter under different tuning voltages
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Fig.7 The relation between n,A and m for (a) L=15 pum, (b) L=2.8 pm
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