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Abstract : Front illuminated In 5, Ga, ,; As photodiodes with different mesa structures were fabricated on the materials
of PIN InP/ In, 5,Ga, ,;As /InP by wet etching. The characteristics of these diodes,such as dark current,signal and
noise were compared, and the influence of mesa structures was analyzed. The results indicated that the dark current
and noise of diodes are linear with mesa area,but the signal is not. Mesa of diode consists of the sensitivity area and
the outside section of the sensitivity area. The outside section of the sensitivity area does contributions to the dark cur-
rent and noise in the same way as sensitivity area,but the outside section’s contribution to the signal is not in accord
with the one of the sensitivity area. That is mainly because of the reflection of substrate and the transverse diffusion of
carriers generated by the absorption in the spacing between pixels.
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Fig.1 schematic cross structure of InGaAs photodiode
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Fig.2 schematic structure of mesa
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Fig.3 detector layout of different mesa structures
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Tab.1 mesa sizes of pixels

Engs JeHIX R JeHIX A T HLAR AL R
' /(pmxpm) [ RSP/ (pmx pm) | /(pmx pm)

1 50 x200 50 x50 25 x25

2 200 x200 50 x50 25 x25

3 100 x 100 50 x50 25 x25

4 50 x50 50 x50 25 x25

5 25 x25 50 x50 25 x25

6 100 x 100 100 x 150 60 x 60

7 100 x 100 100 x 100 60 x 60

8 50 x50 50 x 100 25 x25

9 50 x50 50 x50 25 x25

10 50 x50 25 x20 15 x15
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Fig. 6 dark current of detector vs mesa area
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