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Adaptive Gain Photoelectric Detection Circuit Design

LI Xindong, WANG Juan, FENG Zongxin, SHI Hanbing, WANG Kun
(College of Mechanical and Electrical Engineering, Xi 'an University of Architecture and Technology, Xi' an 710055, China )

Abstract: In laser simulation combat systems, the traditional photoelectric detection circuit is significantly
affected by the environment, the system is unstable, and the detection efficiency is low. To solve this problem,
a gain-adaptive photoelectric detection circuit based on a single-chip microcomputer was designed according
to the principle of photoelectric signal detection. Based on a traditional photoelectric detection circuit, two
symmetrically distributed transimpedance amplification feedback circuits were used to eliminate the bias of
the photodetector and suppress the system noise of the preamplifier circuit. An automatic gain-control circuit
was used to stabilize the output signal amplitude at different shooting distances. The multistage filtering
method was used to remove the DC component of the signal and effectively suppress the background noise,
providing preparation for further signal processing. Experimental verification and TINA-TI simulation
analysis show that the photoelectric detection circuit achieves an adaptive gain change, and the output voltage
amplitude is stable at approximately 2 V at different incident distances. Its performance is clearly better than
that of a traditional fixed-gain circuit, significantly improving the detection ability of the photoelectric signal.
The results verified the scientific nature and feasibility of the proposed photoelectric detection circuit design.
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Fig.1 Overall structure of the photoelectric detection circuit system
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Table 1 Performance parameters of photoelectric detector
Type CHQO038L
500-1100

Spectral response/nm

Central wavelength A,/nm 960

Short circuit current/pA 63
Dark current/nA 1
Operating voltage/V 2.7-5.5
Sensitivity@980 nm /(A/W)  0.59
Angle of arrival/® +45
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Fig.2 Preamplifier circuit
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(b) Input and output waveform of traditional system
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