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Thermo-optic switch device based on
Norland optical adhesive
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Abstract; Norland Optical Adhesive(NOA) , a new type of polymer material, is used to fabricate the Mach-
Zehnder thermo-optic switch in this paper. The optical properties of NOA film materials are characterized. The
waveguides with good profiles are fabricated by the Inductively Coupled Plasma(ICP) method. The insertion
loss of a 2.2 cm-length straight waveguide is 8.3 dB at 1 550 nm. The extinction ratio of the thermo-optic
switch is 11 dB and the driving power is 83 mW when the DC bias is loaded on the electrodes. The switching
property of the device is tested with DC bias, and the rise time and the fall time of the switch are 1. 085 ms
and 489. 5 ws, respectively. Experimental results show that the NOA material has great potentials in fabrica-
ting thermo-optic switches and other polymer waveguide integrated devices.
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Fig. 1  Fitting results of refractive indexes of (a)
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Fig.2  AFM photograph of NOA polymer film surface
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SENM:

| I
(3] —_—
= =]

T ¥ T

I
2
[ §%)
—

L\
> \

0 40 80 120
Heating power/mW

Output power/dBm

760

7 A G S 5 B AR R ) AR Al 2%
Fig.7 Curve of output power as heating power through

electrode

4 % @

SR R RS WA BE NOA il 85 T #0k
FERAHE, BRI T NOA BA WM B £ 6
SR EBAE T2, W& TR 2.2 em 45
Wik S, A3 HAE 1 550 nm P K FIHABFE N
8.3 dB, FEULEEAN Ll T M-Z BBOGIF 8
P FRERITE L EE N 11 dB, BRB TR K 85 mW,
JF b TFIFE] A 1. 085 ms, | FEIE] g 489. 5 s,
SEHGEE I SRR AR FE Y NOA MR 7E #4
TR R B R AW I AR AR il 55 h B
TR AT .

[1] SIEBEL U,HAUFFE R, PETERMANN K. Crosstalkenhanced polymer digital optical switch based on a W-shape[J].

IEEE Photon. Techonl. Leti. ,2000,12(1) :40-41.

[2] OH M C,LEE H J,LEE M H,et al.. Asymmetric X-junction thermooptic switches based on fuluorinated polymer
waveguides| J |. [EEE Photon. Technol. Lett. ;1998 ,10(6) :813-815.
[3] HIDA Y,O0BA N,YOSHIMURA R,et al.. Influence of humidity on transmistion in a Y-branch thermo-optic switch com-

posed of deuterated fluoromethacrylate polymer waveguides[ J]. Electron. Lett. ,1997,33(7) :626-627.
[4] DIEMEER M B J, BRONS J J, TROMMEL E S. Polymer optical waveguide switch using the thermooptic effect[ J]. J

Lightwave Techonl. ,1997,7(3) :449-453.

[5] ZE#. IKUFER AW Mach-Zehnder #OEFFEMWFHI[I]. T 54k ,2010,39(4) :610-613.

WANG W. Low power consumption polymer thermo-optic switch with Mach-Zehnder interferometer[ J]. Acta Photonica

Sinica ,2010,39(4) :610-613. (in Chinese)

(6] & & HTHRDEZINE SU-8 HCIFRRIBIFE[ D). KA F 4K F,2010.
GAO L. Research of optical switches based on negative photoresist SU-8[ D ]. Changchun:Jilin University,2010. (in Chi-



198 Hr DG 5§55 %
nese )
[7] WAGLI P,HOMSY A,DE ROOIJ N F. Norland optical adhesive( NOA81) microchannels with adjustable surface proper-

(8]

(9]

[10]

[11]

[12]

ties and high chemical resistance against IR-transparent organic solvents[ J]. Procedia Eng. ,2010,5:460-463.
KIM Y S,LEE N Y,LIM J R. Nanofeature-patterned polymer mold fabrication toward precisely defined nanostructure repli-
cation[ J]. SPIE,2005,17.5867-5870.
SINGHAL R,SATYANARAYAN M N,PAL S. Effect of residual resist on performance of single-mode 1 x4 optical splitter
in photosensitive polymer[ J]. Fiber and Integrated Opt. ,2010,29.480-490.
LIU J,SUN Y,FAN X D. Highly versatile fiber-based optical Fabry-Perot gas sensor[ J]. Opt. Express,2009,17(4) .
2731-2738.
TSANG K CH, WONG CH Y,PUN E Y B. High-gain optical amplification in Eu®* -doped polymer[ J]. Opt. Lett. ,
2010,35(4) :520-522.
KIM J W,KIM K J,OH M CH. Plastic optical pressure sensors using a flexible polymer waveguide[ C]//Integrated Pho-
tonics and Nanophotonics Research and Applications(IPNRA). Honolulu, Hawaii, USA , July 17,2009.

EEEN: T H1987—) , 2, MIETLFF SR W5 A: , BN RS WO S AE I 2k KA s 7 AT

E-mail ; qiwangl 0@ mails. jlu. edu. c¢n

EAK(1984—) , 5B EMALIN, WL 0FTE A, T2 FARLMO AR S UL BCR S AT IR O = 2%
BB TR 45 7 TH 95T, E-mail ; wangxibin. jlu@ 163. com

VIR (1977—) 5 EMKE N B YR, 328 WS HILE O 7 A AT .

E-mail ; sunxq@ jlu. edu. cn

M 52(1986—) B, B MK E N W-LOFE , £ REYOCH AL A 7 B WFA

E-mail ; tianl2046@ 163. com

T OAE(1978—) 2, BIRTLRRIEN L BB, FEMNFR G ERDE T3 807 RIS,
E-mail ; wang_fei@ jlu. edu. cn

KK (1970—) , 55 MREN T e, 1A S0, BB SO T8 F A PO TS0 KRR
AR TG, E-mail ; zhangdm@ jlu. edu. cn



