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Abstract; The half-wave voltage and bandwidth of the electro-optic modulator depend mainly on its
electrode structure. The difference of refractive index between the waveguide and the substrate of the
modulator based on the lithium niobate on insulator ( LNOI) is about ten times of the traditional
technique, which can significantly improve the overlap degree of light field and electric field, reduce the
half-wave voltage, and improve the bandwidth. Therefore, it is urgent to optimize the electrode design of
this structure. In this paper, COMSOL Multiphysics and HFSS were used to simulate and optimize the
electrode of intensity modulator based on LNOI structure. The effects of electrode width, electrode
thickness, electrode gap, upper and lower cladding thickness on the characteristic parameters of the
modulator were discussed. Then, the parameters of the modulator, such as electro-optic overlap integral ,
microwave effective refractive index, microwave attenuation coefficient and electrode characteristic

impedance, were obtained. On this basis, these performance parameters were optimized to improve
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bandwidth and reduce half wave voltage. Results show that the half-wave voltage reaches 2. 17 V, and the

bandwidth of 3 dB is better than 70 GHz when the electrode length is 1 em. The proposed work has

important significance for the electrode design of LNOI-based electro-optic modulator.

Key words: collaborative simulation; lithium niobate thin film; traveling wave electrode ; phase velocity

matching; electro-optic overlap integral ; parameters of electrode
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Fig.1 Structure of CPW traveling wave electrode

2.2 thEMAERE

FIF COMSOL 4 1 f#) COMSOL Multiphysics £
YRR 05 ELERAE A ANSYS 28 W] i HFSS 755 451 H Rl
Y5 B AR AT O ) 5 BT D LR AR AN R

1) MR B A I &, A TR R S R
COMSOL #4428 CPW 1T FL Y R (L .G .C 3
SR AT B OBCA AT S 3 RV RN
VB FR A IR I A TR A0 B A5 3 38 N R D6 3 40

i, PR OGRS

2) XFHAR AR EE ¢ R TR RS w 2 HLAR R BE g |
FEREE  MINERRE S8 L
A5 38— 25 5 M Re e b i UL 1 FEL AR S 28

3) FIHAEALAT 2] B AR S 807 HEFSS g sr
YA AR | S R RS IS AT
AR, AT LATHRAS B AR S S8

Z W R A7 B A b T 4 R A R
COMSOL #3150, 52 24 1) = 4 A5 R FH] HFSS 4K
PR R T 8 A A W DL 3, ELAT SR A R e

3 BRIt
3.1 tREIRIE

P IR AR 1, 58 R AR BT, 38 A S 50 5
R E AR SRS SCER [ 10 ] T A AR
SR T B R B 4h B (simulation result, SR)
FNSLEAE R (experimental results, ER) #4717 O, H
GO oA G 2 Fos b Ze MR 7Rt
B A S A RN R, LR H I RS
R AT 1.0 wm, AR 0.3 um, B HEZE
JEHE 0.3 wm, f506A 75°. AT LIS 3 SABOERER Lo
SRR R, BTN g E I i k. i E
FISEECHEXT LN 1 7R ki 5 H i I B 3
TR IR 45 Rl KT 05 B R TR iR 22 AV FLN
FRPEBHG TN AR T 5 3R i 7 B A5 RN S 0 235
e B SR T LR T I A R

V/(10°m)

5
-
8 =
K2 R A

Fig.2  Distribution of electric field and optical mode field
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w/ t/ g/ Vo-l/ Zy/

28 L
pm  pm  pm  (Vecm) Q

ER 13 0.6 5 1.4 50 2.3

SR 1.1 49 2.3
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