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Abstract: In order to investigate the response characteristics of linear HgCdTe focal plane device with
Capacitive Feedback Transimpedance Amplifier (CTIA) readout circuit under intense laser irradiation,
single shot irradiating experiments were performed by using a 2 pm waveband pulsed infrared laser
with a pulse duration of about 100 ns. The pulsed laser induces a new phenomenon of overall signal
transition, in which the output signals of all pixels of the linear device have an approximately same in-

crement after irradiated by a relatively intense laser pulse. The rules of the overall signal transition
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were summarized and it demonstrates that the overall transition occurs at a laser intensity of approxi-
mately 1 pJ/cm’® and get saturated at about 100 pJ/cm®, during this period. the transition increases
with the increase of the irradiation intensity. Influence factors such as optical crosstalk, electric
crosstalk, and thermal accumulation were analyzed and excluded. Further investigation indicates that
the overall signal transition is primarily attribute to the voltage drop of the couple capacitor caused by
rapid discharge during intense laser irradiating in the power supply circuit, thus resulting in a trans-
formation of operational state of all the photosensitive diodes from zero-bias to reverse-bias, which are
connected by a common P-region electrode on surface of the chip.

Key words: laser irradiation effect; pulsed laser; HgCdTe; focal planed array; response charateris-

tics; overall signal transition
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Fig.4 Output signal vs. pixel position of linear HgCdTe FPA irradiated by variously intense laser at room
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