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Abstract ; Displacement damage effects due to neutron irradiations of charge coupled devices were pres-
ented through the analysis of the dark signals behavior in pixel arrays. When the fluence of neutron
reached the predetermined point, the change of dark signal, dark signal non-uniformity, charge transfer
efficiency and saturated output signal was measured off line. The major effect of neutron induced dis-
placement damage on charge coupled device is the increase in dark signals as a result of carrier genera-
tion in the bulk depletion region of the pixel. Although the increase in the mean dark signals with neu-
tron irradiation is important, the dark signals non-uniformity is generally the biggest concern for charge
coupled device applications in space. Very large dark signals pixels can be produced when a collision oc-
curs in a high electric field region of a pixel as a result of electric field enhanced emission. Another im-
portant performance parameter for a charge coupled device is the charge transfer efficiency, which is the
fraction of signal charge transferred from pixel to pixel during read out. If a signal charge is trapped by

neutron induced defect, and remains trapped for more than one clock cycle, it will be lost from the signal
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charge packet. Saturation output signal voltage does not have any obvious degradation even at the highest

DDD level. The research will help the designers to know the radiation damage in charge coupled device

and improve the tolerance by radiation hardening design.
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Fig.2 Variation of dark signal with neutron irradiation
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Energy Capture cross- Release time/
Defect types 5
level /eV section/cm ms
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