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ABSTRACT

In this paper, the visible light communication (VLC) techniques based on the carrier modulation are
considered in order to realize the VLC application service that has the functions of the high speed optical
sensing and the wide range reception from VLC transmitter. The VLC hardware circuits based on the 32.768
kHz low frequency carrier and 4 MHz high frequency carrier are designed and implemented respectively, and the
signal waveform generated from the implemented circuits are observed. In addition, various performance

experiments are done with the prototypes.
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Fig. 1. Function diagram of basic circuit for a carrier
modulation based visible light communication.
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Table 1. Specifications of basic circuit for a carrier
modulation based visible light communication.

Specification Description

VL -whiteLED:LUW50343(®=5mm, 420~700
transmitting | nm, /},=6500mcd,VF=3.5V, P, /,=15°/20
device | mA), 3x3 LED array (interval 0.5cm)

‘photodiode: TSL-252R(dark current=4

VL
receivin mA, output pulse rsing-falling time=7us,
. J response wavelength(450 ~950nm,
device

response over 60%)

CTransfer |-50~200cm(distance between the center
range of white LED array and photodiode)

‘4 MHz carrier On-Off Keying (OOK)

Modulation | 32.768kHz carrier based OOK

User X_]leé%J\‘l ZE ;H;/l Eﬂ/\E OS3E E_ﬂlcﬂ
Interface | (Serial port Packet Test Software)

Communica- | -115.2kbps(4MHz carrier VLC)
tion Speed |-9.6kbps(32.768kHz carrier based VLC)

www.dbpia.co.kr



i/ LED IT AR|2E 913F Af]e] 71k 7448 §Al 3= A9k AeiA

21, 7 B T|Es|z

WA Al 7187 32 Al a3 19] Ao |
Z 7k 7RI} AL 718 32 7le= e £ el
= T8 Al2E g wet o) 318w
stk TAR SR 7} 3|2 x| s Arkel] S
g Aol AR 5w Eigluele|n 32E 9
gk RS232-TTL Al% W3l 32768 kHz *3} 7Y
o] = 4 MHz 353} All2]o] 3= A4+ 71
o] W= 3|29} LED wld} LED % 3|25 A
AsIAet. 7% 718 A1 3] 2ol A8 AA] F%
= 13 29} 18] 3¢ FAIEI AL 3|2 HEEe] AR
She AL AAIE 9l oV mE]E] AUglEE o}
7t zAbel] e 5V AZISE WSkS 918 Az HlE
#lolEf’l 7805 IC7} ARE=|dch AAl IS AA
7RI} FAl 715s 7= RS20 a3 29 o
W 3o ol 7 S 2t 2 16l 2]l =2
olv] 3|2 7|5} sMele] WHEY, LED ==l 3
2, LUW50343 LED %A} 7|55 siw 5m A=
17 =}

i)

e
N uF

L
o

c3le
;

ul

1uF

o [r |=
o

\

c4
1uF’

ITxD

—
RS-232 Signal

To CMOS or TTL
From CMOS or TTL

10 From CMOS or TTL
MAX232 To CMOS or TTL

Line Driver
) ~
)

N

l"—l 5

gl
C5
1uF GND

J8 2. W B4l RS R ¥ 19 ARTEEE
75 T SR

Fig. 2. Basic circuit for visible light
transmission.
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Fig. 3. Basic circuit for a 32.768 kHz or 4 MHz
carrier based visible light transmission
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Fig. 4. Basic circuit for a 32.768 kHz carrier based
visible light reception.
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Fig. 12. The relationship among LED array, data
speed, and distance under a 32.768 kHz carrier based
visible light communication.
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