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Abstract

consumption is designed and fabricated. To reduce the power consumption, a modulating arm waveguide in the

A polymer Mach-Zehnder interferometer ( MZI) thermo-optical ( TO) switch with low-power

heating region is designed as a suspended waveguide to reduce the heat diffusion. According to the simulation
results, compared with a TO switch paired with a conventional waveguide, the suspended waveguide can
significantly reduce heat diffusion. The TO switch based on suspended waveguide is fabricated by semiconductor

technology. At a 1550-nm wavelength, the power consumption is about 9.3 mW and extinction ratio of the device is

21 dB. The rise and the fall times of the switch are 392 ps and 697 pus, respectively.
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Fig. 1 Structure diagram of thermo-optic switch. (a) Top-view diagram of thermo-optic switch;

(b) cross-section of the suspended waveguide
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Fig. 2 Relations between the core thickness & and the

effective refractive index n of the rectangle waveguide
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Fig. 3 Thermal field distribution of thermo-optic switch waveguides. (a) Conventional waveguide;

(b) suspended waveguide

POLTF LM Hl & B T . Dl |k T 27
Si#H R EEIE AL 3 pm B SiO, T2 2 T H
J2 3 TH B TR SU-8 ot 2R A4 RL, i€ U IR I RE R T
90 °C R Im#AE AL 19 min ., - Bl S AR AR G 14 4
JE RE B 2R AT 58 AN MR ORI AE 5 T B VA D
35 5,493 3 pm X3 pm WEIE I ST, Z 57 130 C
TORRE AR BE 20 min; 3) 1E B S8 X 3% ONE I
PMMA #4888 R 7€ 120 “C N n#aRE 4k 2 hJE R b
)2 O FERE i R ZE 9 4 R 4R L SR 5 B TR Ot 2 e ot
1 95 “C N4k 20 min, i 1o fE A B X RE B i A
R DR AT R R O, T3 A A A ] i
SN IR A 20 ol e s 5 il RN R A AR F R
(ICP) 20 el Xt 95 ) B DX A 220 b 8 10 A7 Jeg 360 21
B S X F B AL ZE PMMA 1 SiO, Z1 b 51, 1B
TP S R e S S5 6 6) M ZI ik i 1 Ak 1 PMMA I
SIO, 8 Z il 451 )5 A TCP 20 ot 20k 25 %o #1682 1) Si 4
JEHEAT 20l I 2 20 pm R AY STOMTAE; 6) K
NaOH ¥ -5 A ZI il MR8 X3, % Si0, J2 T Si

A JES R AT T ok PR VR R X R BT S ST AR A
B, DTS BB TR IR A5 5 7D KR R A
BRI ARG ZI IS AERE 2 T P UCIE TR OB 2 Al
P A S AR AR X R R AT O 20 B 20 R 5 o T
il 5 FEL A 11 P X 8 Ok, G it 28 B 4 R AR RO 21
S T2 e dmi e A TR DA AM 1Y) 4 T L e I Py
(' G o il &t 4 T H A, DT 58 800S4
FE LR b ORI R A5 R 5 ST 43 B T S 3
BIFWR T A, FEBR R, TS
MR R LR E WIS S SI0. 5 5 K A5y
B . ORI A ] R — 7 TGN T 20l St M A
BT 98/ 5 B St b Rk T 1) 3 VR I ]
53— 7 AR AL NaOH ¥ W1 e B2 R BE 76 DR E 23R
G T AR IE S 2 AT EE T L R St ik
e, B ACa) BT R o A G0 T 45 0 0 L B G
BE(SEMD) B8 Frs | 4 (b)) fif Rk B 77 0% 3 45 48 1)
SEM R 7E PR il B K SC 8L T T 5 Si AR 0
GrES .

Bl 4 OIS P S A SEM R A . (5T (b) BT S

Fig. 4 SEM images of the cross-section of thermo-optic switch waveguides.

(a) Conventional waveguide; (b) suspended waveguide
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Table 1

Comparison of power consumption among thermo-optic switches with different structures

Thickness of Power

Reference Structure Wavelength /nm ) )
upper cladding /pm consumption /mW
Ref. [9] Polymer/silica with air trench 1550 2.5 3.4
Polymer/silica 1550 5.0 13.9
This work - . .
Polymer/silica with suspended waveguide 1550 5.0 9.3
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Fig. 7 Switch response curves of thermo-optic switch
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