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Abstract

Abstract

Module packaging is one of the key issues in the application of

high-speed distributed feedback (DFB) semiconductor laser integrated
clectroabsorption (EA) modulators in fiber communication systems. This
thesis focus on the optimization of packaging technologies for integrated light
source modules based on previous research work carried out in our laboratory.
The relaxation oscillation of the DFB laser caused by optical reflection at the
EA modulator facet is effectively suppressed. Integrated light source modules
are successfully fabricated by solving a series of technical problems in
module packaging, and the performances of the transmitter modules are
characterized.

To overcome the repeatability problem associated with single SiNy layer
antireflection (AR) coating, multilayer AR coating based on plasma enhanced
chemical vapor deposition (PECVD) is investigated to suppress the relaxation
oscillation in small signal modulation response. Suitable deposition
conditions for obtaining Si0,/SiN, thin films are determined through a
systematic study of factors influencing the refractive index of deposited SiNj
thin film. A four-layer Si0,/SiNy AR coating is designed to obtain a
reflectivity of less than 10 at 1550 nm. Based on the simulation results,
S10,/SiNy multilayer AR coating is deposited to the end facet of a Fabry-Perot
laser. By analyzing the output spectra of laser before and after AR coating, the
residual reflectivity of the AR coating is determined to be on the order of 107
over the wavelength range of 1535-1565 nm. The multilayer AR coating
technology meets the requirement of DFB+EA integrated light sources, and it
improves the stability and repeatability of the AR coating process.

Module packaging of integrated light source is carried out by using
commercialized packages. After solving the problems such as microwave
signal grounding and EA modulator wire bonding, integrated light source

module is fabricated and its performance is tested. The small signal 3-dB
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Abstract

bandwidth of the module is over 32 GHz, and clear eye-opening is
demonstrated under 43 Gb/s non-return-to-zero (NRZ) large signal
modulation, with a dynamic extinction ratio in excess of 8.2 dB. The module
shows promising potential for applications in 40 Gb/s fiber communications,

and its performance is comparable with that of commercialized products.

Keywords: distributed feedback (DFB); electroabsorption (EA); Integrated light
source module packaging, anti-reflection (AR) coating; small signal modulated
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