Ha2% BT i il ot Vol. 42, No. 7
2015 4E 7 H CHINESE JOURNAL OF LASERS July, 2015

(KD FESR &Y MZI 8548 BOE I L5
HHE B @ IEN BRR IAE I £ RAH

TEMRR 2 L TR 5 TR B, 2 Ot L 727 [ 5 EE s S SR 2 T MO S X
HRAE OB RS Y B A TR S, A K3 130012

FEE SRR T — R T D -8 R T MZD S AR AR R A PO I . BE WA R BA (R R
s O R B A 5, 7T LAAT 8 B AR OB SR B T E o 7 Si0L 4R b, R B #AOE 2& BU8 K Y Norland 45 41 [ 1k i
(NOAT73)WE g I 50t 2, 2R FH B P 0 T2 Y T R P 7 0 T 3 A0 T T 1) 2 2R 7 [P(MMLA - GMA) [ R R 1 A )2, 3
T HOEFF A X6 MRS HEAT T B, R A G 2 IR T2 58 BT #OGFF OCET R i il 25 o &5 1R il
AR LM, E 1550 nm TAEPAK T, 6 TF a8 4 TG L o 20.2 dBL SRS D3R4 9.14 mW , FF &Y b T[] Sy
174 s, T FEHF ] R 292 ps.

KEIR LA POETF G B BOGFE M R BA YT DR - R TR AL

FESES TN256 XHERERIRED A

doi: 10.3788/CJ1.201542.0706001

Polymeric MZI Thermo-Optic Switch with Low Power Consumption

Sun Jingwen SunJian Wang Yanshuang Qu Lucheng Wang Xibin
Wang Fei Zhang Daming

State Key Laboratory on Integrated Optoelectronics, Jilin Provincial Engineering Laboratory on Polymer Planar

Lightwave Circuits, College of Electronic Science and Engineering, Jilin University, Changchun, Jilin 130012, China

Abstract A polymeric Mach- Zehnder interferometer (MZI) thermo- optic (TO) switch with low power
consumption is designed and fabricated. The polymer materials have the advantages of low thermal
conductivity and high thermo-optic coefficient. Therefore it can reduce the power consumption of the thermo-
optic device effectively. The TO switch is designed on the SiO, substrate with selecting the Norland optical
adhesive (NOAT73) as the core layer and using Poly (methyl methacrylate— glycidyl methacrylate) [P(MMA-
GMA)] as the upper cladding. The light field and thermal field distribution of the TO switch are both simulated.
The TO switch is fabricated by using the traditional semiconductor technology. At 1550 nm wavelength, the
extinction ratio of the device is 20.2 dB and the power consumption is only about 9.14 mW. The rise time and
the fall time of the switch are 174 us and 292 ps, respectively.

Key words optical devices; thermo— optic switch; integrated optics materials; polymer waveguide; Mach-
Zehnder interferometer
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Fig.1 (a) Structural schematic of thermo—optic switch; (b) cross—section schematic of the switch in the heating region
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Fig.2 Optical field distribution of the waveguide Fig.3 Simulation result of thermal field distribution
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Fig.4 SEM image of the ridge waveguide Fig.5 Output pattern of the thermo—optic switch
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Fig.6 Switching response curves of the thermo—optic switch Fig.7 Curves of the output optical power versus the driving power
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