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Design of pre—equalization circuit at transmitter end of visible light

communication system

GE Lijun, WANG Mai, GAO Tianxue, JING Mengzhen, WANG Siwei, NIU Pingjuan

(School of Electronics and Information Engineering, Tiangong University, Tianjin 300387, China)

Abstract: In order to solve the problem of signal transmission distortion caused by the low—modulation bandwidth of light—

emitting diode (LED) in visible light communication (VLC) system, a new pre—equalization circuit based on RF

transistor was proposed. A complete VLC system was built with high —power white LEDs as the system light

source, the frequency response curve of the system was measured by the frequency scanner, the sine wave sig-

nals of 80, 100 and 135 MHz were sent out by the frequency scanner, the signal transmission capability of the

VLC system was verified by comparing the received waveforms before and after the pre—equalization circuit was

added to the VLC system. The experimental results show that the pre —equalization circuit expands the system

bandwidth from 1.4 MHz to 135 MHz, which can restore the distorted signal to the original signal, play the func-

tion of high—frequency compensation, and ensure the integrity of signal transmission.
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Fig.1 Schematic of LED modulation bandwidth
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Fig.2 New pre—equalization circuit based on RF NPN
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Fig.4 Transmitter circuit of visible light communication

system
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Tab.1 Specific parameters of circuit devices
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Fig.5 Schematic of LED visible light communication system
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Fig.6 Schematic of bandwidth measurement of visible

light communication system
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Fig.8 Frequency response curve of pre—equalization circuit
FRIR 1 3R TR 150 MHz 2247 TR R [, X 5 b A4 1Y)
Hh g TERA K

K MRS LED 9K fL g s, i VLG
RGERY AP T, 45 R A8 9 R .

20

101

@ 0k
) ———
;‘
E -10F -
I -3 dB:135 MHz
B -20F

_30 -

—40 1 1 Il

50 100 150 200
HiZR/MHz

9 VLC FRGE57 200 R B 2%
Fig.9 Frequency response curve of VLC system

H 1 9 WA, S i o R LS A P B, T AR A
YoM 1.4 MHz $2F+8] 7 135 MHz, I 424 7724 30 dB
FRI WD RO 548
42 fESfEmait

FIASCHT S VLC REEIEA TR AL 4 S 56
At FH AR S A ) A5 38 18 TE 52 45 5 A X i ri,
I, HO R B DS 5 2t RN G 5 s o s
By AR 7% (Tektronix TDS 2024C.), i 13 %t Hv i A
Ry vl o T AR MBS |, 2 T 8 P4 A48 Fi, 3 ) )
AE. 18 10 B S A S48 F B i i AN [RD A3 T 7R
AR BTERT L

3.5 2.5 2.8
I SR e s R e B R IIL
. z;’ — BT b > 20f — AT s _—— — ATt
E 201 E 150 =
iE L5 ﬁ 1.0—': AW E\HLE
1.0 ‘
05 ; : 05 L . . .
0 25 50 75 0 10 20 30 40 50 60 0 10 20 30 40

i [E] /ns
(a) 80 MHz WG XT H

i
(b) 100 MHz $ZEWCEIEXT H

516 /ns
(¢) 135 MHz WX b

10 ANNTRETETER B BT o N [5) & S 33 2R e 4R A ope 7

Fig.10 Receiving waveform of different transmit frequencies before and after adding pre—equalization circuit
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