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Abstract

OEIC(Optoelectronic Integrated Circuit)’s can be integrated horizontally or vertically. Horizontal
integration approach is, however, more immune to parasitic and more universally applicable. In this
paper, a structural modeling, fabrication and characterization of PIN photodiodes which can be used
in the horizontal integration are performed. For device modeling, we build a transmission line model
from 2-D device simulation, from which lumped model parameters are extracted. The speed limits of
the PIN photodiodes can also be calculated under various structural conditions from the model. Thus
optimum design of horizontally integrated PIN photodiodes for high speed operation are possible.
Such InGaAs/InP PIN photodiodes for long-wavelength communications are fabricated using pit etch,
epi growth, planarization, diffusion and metallization processes. Planarization process using both RIE
and wet etching and diffusion process using evaporated ZnsP: film are developed. Characterization of
the fabricated devices is performed through C-V and I-V measurements. At a reserve bias of 10V, the
dark current is less than SnA and capacitance is about 0.4pF. The calculated bandwidth using the mea-
sured series resistance and capacitance is about 4.23GHz.
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