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Fig. 1  Cross section of InGaAs/InP PIN photodiode Fig.2  Fabrication process of InGaAs/InP PIN photodiode
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Fig.3 Experimental setup for laser induced diffusion Fig.4 Technics flowchart of laser induced diffusion
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Table 1 Relation of the diffusion depth of the p-n junction d; breakdown voltage V; and diffusion temperature 6
No. 6/C test results Ve/V analysis of the reason d; remark
1 <450 no damage no p-n junction formed ——  the temperature is very low e
2 480 no damage p-n junction formed 10.8 normal diffusion d,
3 520 no damage p-n junction formed 14.6 normal diffusion dj3 djz < dj3 < de
4 580 no damage p-n junction formed 22.9 normal diffusion d,
5 600 light damage no p-n junction formed 18.4 the temperature is high —_—
6 >620 damage no p-n junction formed ——  the temperature is very high —_—
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Fig.5 Experimental setup for the temperature control system Fig. 6 Alignment of laser {oeustmgspor and the diffusion region
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Fabrication of planar InGaAs/InP PIN photodiodes using laser assisted microprocessing

WU Yun-feng  LIAO Yun  YE Yu-tang  JIAO Shi-long ZHANG Xue-qin
School of Optoelectronic Information University of Electronic Science and Technology of China Chengdu 610054 China

Abstract  As the fundamentals of the fabrication of monolithically integrated optical receiver a photodiode has been fabricated u-
sing laser assisted microprocessing. Laser induced local zinc diffusion has been used to form the p-n junction of the photodiode. The diffu-
sion process was implemented by using the focused laser spot to heat the diffusion window. A spin-on film doped by Zn was used as the
diffusion source. Lithography passivation electrodes fabrication and packaging are conventional as the wafers dont endure high temper-
ature in these steps. The responsivity of the fabricated Planar InGaAs/InP PIN photodiodes arrived 0.21 A/W. It was found that some
factors in the laser induced diffusion process caused the low performance of the photodiodes. Then improvements including the automatic
controlling of the diffusion temperature the flatting of temperature distribution in the small diffusion region and the aligning of the invisi-
ble laser focus spot and the diffusion region are proposed.

Key words  Laser assisted microprocessing ~ Monolithically integrated optical receiver ~ PIN photodiodes  Laser induced dif-

fusion



