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Design of High Sensitive Power Detection System for Pulsed Laser
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Abstract The change of the outgoing laser pulse power has a great influence on the accuracy of atmospheric lidar
data collection, so it is necessary to detect the power of pulsed laser accurately. Based on the characteristics of the
narrow pulse width and high repetition frequency of the outgoing laser pulse, we proposes a power detection system
for narrow pulsed laser. First, the photoelectric conversion circuit composed of photodiodes is used to realize the
photoelectric conversion of the laser signal. Second, the transconductance type peak hold circuit is used to hold the
peak value of the laser single pulse. Finally, the synchronous trigger signal is used to collect the peak value of the
single chip and measure the outgoing pulse power of the pulsed laser. After experimental testing, the system is
suitable for power detection of laser pulses with a pulse width of 10 ns, a repetition frequency of 10 kHz, and a
wavelength of 532 nm used by atmospheric lidar. The test results have good linear relationship and accuracy
compared with standard laser power meters, which can meet application requirements.
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Table 1 PS13-6b main parameters

Symbol Value
Spectral response range /nm 350—1100
Dark current /nA 0.25
Responsivity /(AW™") 0.35(A=532 nm)
Rise time /ns 70

Active area /(mm X mm) 3.504 X 3.504
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Fig.2 Photoelectric conversion circuit
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Table 2 Comparison of common transconductance amplifier parameters

Part number Band width /MHz Transconductance /(mA<V ") Slew rate /(Vepus™')  Supply voltage /V

OPAS860 80 95 900 +5
OPAG615 710 72 2500 +5
OPA660 850 125 3000 +5
MAX436 200 — 850 +5
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Table 3 Comparison of errors between homemade power

detection system and standard power meter

Designed power Standard power

Error rate /%

meter /W meter /W
0.348 0.333 4.5
0.474 0.453 4.6
0.630 0.605 4.1
0.781 0.765 2.1
0.928 0.912 1.8
1.026 1.043 1.6
1.116 1.135 1.7
1.174 1.203 2.4
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