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Design and implementation of indoor visible light

communication avalanche photodiode detecting circuit
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Abstract: Recently, the indoor visible light wireless communications technology is emerged companied
with the blooming white light—emitting diode (LED) lighting technology. In this thesis, the current visible
light communication system was analyzed and aiming at the request of application in indoor visible light
communication system, an avalanche photodiode (APD) detecting circuit was designed. Firstly, the work
principle of the APD detecting circuit was described. Secondly, a detailed design and analysis of the
system structure and their function of the circuit components was presented. Finally, a detecting circuit
component of the indoor visible light wireless communications receivers was designed, and related
experiment tests were tested. Experimental results show that the design is effective and feasible, the APD
detecting circuit has high gain, wide bandwidth, stable temperature control and high stability etc, therefore
the detecting circuit is capable of meeting the needs of indoor visible light communication systems,
provides a basis for further study on indoor visible light communication systems.
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Fig.1 Functional block diagram of receiver subsystem for indoor visible

light communication
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Fig.4 Curve of spectral response of the APD
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Fig.5 Inverting scaling operation amplifier circuit
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Fig.6 Functional block diagram of controlling detector temperature based on MAX1978
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Fig.7 Photo of photodetector assembly consisting of amplifier , filter

and temperature control circuits
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Fig.8 Experimental measurement result of detector temperature
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Tab.1 Bandwidth and gain of different APD detectors

Cut—off frequency

Type No. Photoelectric sensitivity (V/W)
Low—band High—band

C5331-11 4 kHz 100 MHz 2.46%10*(M=30,A=620 nm)

C5331-12 4 kHz 40 MHz  1.26*10"(M=30,A=620 nm)

C5331-13 4 kHz 20MHz  0.69%10*(M=30, A=620 nm)

C5460 DC 10 MHz 1.50*10°(M=30,A=800 nm)

Products DC 134 MHz 1.80*107(M=100,A=532 nm)
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