%45 K% 1 Tk AR 2016 %1 A
Vol.45 No.1 Infrared and Laser Engineering Jan. 2016

ETHXBZRERBHEXBEENMBENESE S
JA ¥ A RCLERMBER,E K
(BFEIRF B FIRERAEHEARAFR,ILH §F 210094)

W OE. kAT IRB LA AN A e FR R E A A R, R T A TR S RE
B Ay 6 o, 4] ¥, 38 SF o AT Ho b B8R B AT R B OB, B BT AR L B 2 A R A
FEA AR G PR ERE EEAK B ANBIEAER RSN T S iR B R R AL
MEEFE, T HAEANB GBS, RAFREN R A EARER, KBRS bR
BOHE T BB ERAY, TAE RGBSR FEE, KRG, BEEFEER, N F Bk F R,
IR T Hr b ek B R AR 6G 0 A bk | S BLAKRR R AR b 540 k0t

KR bbb, KRF; ERoRE; Wbk FEEEA; AEKER

hESES. TN215  XERER: A DOI: 10.3788/IRLA201645.0117003

Noise analysis of photoelectric detection circuit

based on photodiode reverse bias

Zhou Yujiao, Ren Kan*, Qian Weixian, Wang Fei
(School of Electronic and Optical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: The noise figure is an very important factor which can limit the detection capability of the
photoelectric detection circuit. To solve the problem, a photoelectric detection circuit was designed in the
condition of the photodiode reverse bias, and then the circuit noise was analyzed indetail. When analyzing
the noise, the structure of the photoelectric detection circuit was focused on. The whole circuit could be
equivalent to three cascade module which were the photodiode module, the triode module and the
operational amplifier module. Then, the noise source and the associated factors of each module were
analyzed, and the output noise voltage of each module was calculated. Finally, the output noise voltage
model of the whole circuit could be obtained. At last, the parameters of the whole circuit were determined
according to the module, the circuit was built, the noise of circuit was measured, the accuracy of the
output voltage model was verified. It realizes the design of photoelectric detection circuit.
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Fig.1 Circuit of photoelectric detection
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Fig.2 Equivalent model of photodiode
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Fig.3 Equivalent noise model of photodiode
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Fig.4 Simple noise model of the photodiode
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Fig.5 Small signal model of the triode
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Fig.6 Equivalent model of triode
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Fig.7 Simple model of the triode
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Fig.8 Circuit of the amplifier
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Fig.9 Noise model of the amplifier
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Fig.10 Cascade module frame of the system of photoelectric

detection
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Fig.11 Low noise photoelectric detection circuit

based on photoelectric diode reverse bias
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Fig.12 Output voltage of noise under the condition of no light
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Fig.14 Relation of photocurrent and illuminance
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