DB ris

= 15-40-04-16 The Journal of Korean Institute of Communications and Information Sciences ’15-04 Vol.40 No.04
http://dx.doi.org/10.7840/kics.2015.40.4.740

A B 7)se] WA s} B4 32 AAler ¥

oy’

Hl ]

-

ox

5, ol

ofo

Design and Implementation of Visible Light Communication
Circuit with a Built-in Distance Compensation Function
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ABSTRACT

In the visible light (VL) communication based on the conventional LED lights, depending on the increase of
the communication range, the signal received at the photodiode of the VL receiver has usually the random
distorted and decreased amplitude due to the path loss and fading effects of the VL channel. In order to
overcome this problem, we propose, design, and implement the visible light communication circuit based on the
comparator threshold voltage, where has a built-in distance compensation function. In addition, the performance of
the proposed technique is evaluated and analyzed depending on the distance and communication speed through

comparing the proposed VLC system based on the threshold voltage with the conventional one.
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Fig. 1. An example of the random and distorted signal
amplitude received at the photodiode of the receiver are
random and distorted because of the channel characteristics
of the fading and path loss in the visible light
communication.
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Fig. 2. The system architecture of the threshold value
based visible light communication built-in a distance
compensation function proposed in this paper.
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Table 1. Major specification of the proposed system.

spec description

- White LED : LUW50343
(@ =5mm ,420 ~700nm ,

visible light

. I, = 6500med
tr tt
ansmitier @, =15"/20mA )3x4 LED
array

- Photodiode : TSL252R
(dark current=4mA, output pulse
rising-falling time=7us, response
wave length=450~950nm,
response 60%)

visible light
receiver

communicatio - 0~300cm (distance between LED
n distance array and photodiode)
modulation - non-carrier NRZ-OOK

user interface + Docklite v.2.0 software

communicatio

n speed - 9600 bps
+ 0~100cm(distance between LED
threshold array and photodiode ) : 3.05V

voltage 0~200cm : 1.30V
0~300cm : 0.36V
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distance is 300cm.
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Fig. 16. Performance comparison in the proposed and
implemented prototype depending on the communication
distance.
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Fig. 17 Performance comparison of the communication
distance between the proposed prototype and the
conventional scheme depending on the communication
speed.
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