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Epitaxy structure of a 1.5 ym n-p-n InGaAsP-InP transistor laser”

)

Duan Zi-Gang ' Huang Xiao-Dong”  Zhou Ning”’
Xu Guang-Hui"  Chai Guang-Yue"
1) (Key Laboratory of Optoelectronic Devices and Systems of the Ministry of Education and Guangdong Province,
Shenzhen University, Shenzhen 518060, China)
2) (Accelink Technologies Co. Ltd. , Hongshan District, Wuhan 430074, China)

(Received 31 January 2010 ; revised manuscript received 16 March 2010)

Abstract

An InGaAsP-InP transistor laser (TL) working at 1.5 wm and its epitaxy structure with MQW active layer buried
between unsymmetrical upper and lower waveguides in base region has been designed and modeled. The simulation result
shows that the proposed TL has good optical and lateral electrical current confinement. The result of epitaxial experiment
by metalorganic chemical vapor deposition ( MOCVD) shows that the diffusion of doped Zn®>* from heavily doped base
contactor layer to active waveguide can induce serious degradation of quantum wells. By modeling the Zn’" diffusion from
heavily doped base contactor layer, a gradient doping profile with an average doping density of 1 ( 10" c¢m ™ in the base
contact layer has been used in the epitaxy process to constrain the Zn’ " diffusion to quantum wells. The test result of the

epitaxy material has demonstrated high PL intensity at 1. 51 pm and clear satellite diffraction peaks in the XRD spectrum.

Keywords:; transistor laser, epitaxy structure, dopant diffusion, quantum well degradation
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