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Analysis of the negative voltage-response in the InGaAs p-i-n
photodiode under mode-locked laser illumination

HU Wei, SUN Xiao-Quan”®, DOU Xian-An

(State Key Laboratory of Pulsed Power Laser Technology, Electronic Engineering Institute, Hefei 230037, China)

Abstract: An interesting phenomenon of transient photo-voltage in the InGaAs p-i-n photo-detector induced by pico-sec-
ond mode-locked lasers illumination was found. The response voltage presents an obvious negative valley after a rapid
rising and a slow relaxation trailing. The amplitude of the negative and positive peak voltage increases with the fixed ratio
about 20% with the linear characteristic of the photodiode, then the ratio decreases until the negative valley disappears
with the pulse energy increasing with the nonlinear characteristic of the photodiode. By establishing the p-i-n equivalent
circuit model and solving the RLC oscillation equation, the appearance and disappearance of the phenomenon can be ex-

plained by the non-negligible inductance and the increasing junction capacitance.
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