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Recent Progress on SOI-Based High-Speed Electro-Optic
Modulators”

Huang Qingzhong' and Yu Jinzhong

(State Key Laboratory of Integrated Optoelectronics, Institute of Semiconductors,
Chinese Academy of Sciences, Beijing 100083, China)

Abstract; Silicon-on-insulator (SOI)-based high-speed electro-optic modulators are the key component in optical communica-
tion and computing systems. It is necessary to scale down the size of optical waveguides to increase integrity and modulation
speed. However, many difficulties will be faced,such as changes in the single-mode conditions,increased transmission loss and
coupling loss,and polarization dependence. In this paper,the single-mode conditions of SOI waveguides with different section
areas are introduced,and various techniques for dealing with these difficulties are described. Then,a high-speed silicon modu-
lator with a metal-oxide-semiconductor capacitor and a compact silicon modulator with a ring resonator are introduced and
analyzed, whose modulation frequencies are as high as 10 and 1.5GHz,respectively.

Key words: silicon-on-insulator; single mode condition; polarization-dependence; transmission loss; coupling efficiency;
electro-optic modulator

EEACC. 4130; 4140

Article ID: 0253-4177(2006)12-2069-06

* Project supported by the State Key Development Program for Basic Research of China(No.2006CB302803) ,the National High Technology
Research and Development Program of China(No.2002AA312060) ,and the National Natural Science Foundation of China(Nos.
69896260,60336010,60537010,60576001)

+ Corresponding author. Email : huangqz@red. semi. ac. cn

Received 03 July 2006, revised manuscript received 15 August 2006 (©2006 Chinese Institute of Electronics



