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Abstract: With an aim at the failure phenomenon of the output self-excitation appearing in the high-tem-
perature test of four-quadrant photoelectric detector used in a certain type of laser missile guidance, the
failure physical model and failure mechanism are determined. The failure phenomenon simulation testing
electric circuit is set up. Also, this paper suggests that the quarantine area of photosensitive surfaces of
the detector is subject to ion contamination in the manufacturing process via the semi-destructive disclo-
sure, microscopic examination and spectroscopic analysis, thus, resulting in quarantine area inversion,
which is the basic cause to lead to the output self-excitation of four-quadrant photoelectric detector. Based
on the output self-excitation failure mechanism produced by the photosensitive surfaces quarantine area
surface inversion of photoelectric detector and with an aim at the concrete causes to introduce the harmful
ions by the vacuum coating process, the electrode coating manufacturing technological line has been im-
proved. The practical production tests indicate that the improved manufacturing method of technology has
effectively eliminated the generation of failure modes of the types.
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Fig. 1 Experimental schematic of four-quadrant
photoelectric detector
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Fig.2  Output self-excitation of four-quadrant
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photoelectric detector
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Fig.3 Dynamic working schematic of four-quadrant

photoelectric detector
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Fig.5 Intermittent current engendering schematic
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Fig.6 Principle diagram of vacuum coating machine
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