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Inductive Charge Readout for Far Ultraviolet Photon Count Imaging Detector
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China)
(2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to meet the need of high spatial resolution and high count rate in the imaging of far
ultraviolet band, the method of acquiring the induced charge of the photon count imaging detector is
described, which can be used in the imaging spectrometer for remote sensing of far ultraviolet band in the
ionosphere of the earth. The relation between the parameters of the charge sensitive amplifier with pulse
shaper is studied. The influence of the rise time of the charge sensitive amplifier and the time constant of the
pulse shaper on the noise and counting rate is analyzed by numerical model. The selection principle of
network parameters is proposed, and a front-end readout circuitry for photon count imaging detector based
on wedge and strip anode is developed with discrete electronic components suitable for space applications.
The experiment results show that when the shaping time is 500 ns, the equivalent input noise charge of
readout circuits is about 230 e, and the rise time of the charge sensitive amplifier is better than 8 ns, which
have better consistency with the calculated values. The spatial resolution of the measured images is up to
7.13 Ip/mm, and the highest counting rate is 86.2 kcps, which meets the requirements of the far—ultraviolet
band imaging spectrometer on—orbit mission operations.
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Fig.1 Schematic diagram and photograph of MCP detector based WSA
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Fig.2 Schematic diagram of charge sensitive preamplifier
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Fig.3 Schematic diagram of differential circuit, pole zero cancellation and pulse shaper
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Fig.5 Time response characteristics of CSA
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Fig.8 Noise of CSA with the detector
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