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Abstract

This paper proposes high performance control of light emitting diode(LED) drive system for liquid
crystal display(LCD) backlight. The CCFL(cold cathode fluorescent lamp)was used to a conventional
LCD backlight. Due to improvement on luminous efficiency, long life and wide color gamut, LED has
gradually substituted for CCFL as backlight. The backlight using LED is necessary to use many LED.
For that reason, the LED backlight is using a lot of LED driving circuits. The many LED driving
circuit is generated a current deviation between LED. Eventually, it is caused brightness deviation

between LED. Therefore, this paper improves the current deviation using transformer and balancing
capacitor to solve this problem. Also, for accurate and uniform brightnesss control, this paper is applied
the artificial intelligent control to a dimming control. This paper is compared with conventional system,

and validity of this paper proves through that result.
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Table 2. The comparison of LED array current
error

T % LEDl | LED2 | LED3 | LED4 | ¥ ¢
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Fig. 14. The response characteristics of LED drive
system

Ly ¢ 1[A/dIV]

T8 15. CIZHoel SESA(20%)
Fig. 15. The response characteristics of dimming
control(20%)

tg 84S Yepa, O 45l ajel LED &
F9 AR/} PWM S22 Fomi B2 Afd
% QIE). 719 19 LED ofello]d A vl the}
St B =Rl AN WgIsh T A

Z1 - A7) Au) 83 =8A] 4264 A9%, 2012 9¢Y

a4 - 45

Ij o4 - SO{mA/div]

Lt L[A/dIV]

a8l 16. CIUH0{e SEHEM(50%)
Fig. 16. The response characteristics of dimming
control(50%)

: S{mA/div]

Loy ¢ 1[A/div]

a8 17, CIUEo{e] SEHEM(80%)
Fig. 17. The response characteristics of dimming
control(80%)

Ij o4 - SO{mA/div]

Lt L[A/dIV]

a3 18. CILRI0e] SESA(100%)
Fig. 18. The response characteristics of dimming
control(100%)

@



LCD Malo]EE 93 LED talo]B A|2E ] 1A% A

ola) Z}7te] LED ofelole] 77} #lelAl e} timalolo] o) Foake] w)is UEhin FNNA
3 9ee o Ak o17)el) 213k @7} PL Alo}7] BTk oS- A Ve
g 949
6.8 E

2 = A= LCD Wetol EE 91g LED =2}o]
B AzEle] 3% AolE AASIATE e
LED ojlo] ARgol w2 AFHA gas f&) ¥
471t TL AHAIEE o] &35 A2 Eefo]H A
28-S JrElgity. LED =afo] B Al <8-S 93]
AEHE3| 2o AFEy s X*ﬁ*c‘s}ﬂ Het7]

o] 125 HEE dAsty] 2359 AF/E L3t
a8l 19. LEDY dF7 SEEM Hju R Hal=
Fig. 19. The comparison of response A Aokt 3 F7]W 3o w}% A5 _%J =

characteristics of LED current Ndst7] el AAIH e dF-AIZE o 23 L

g A g3tk LCDe) Mol £ QJeis o

5 % ALEA Aol )5 7] AelE A%t
| o} Fasiof Ft,

SRS A & SRS P EACIE AT e

SnelFE eieleh A Aloloh 21748 2 3
S8 ENN Ao} o] &8jo] 1} A5 o Ao
5 Fdstitk
B =58 3] AAISE LED 1+ 5A|292 LED &
E7H AFRATL Ae] UERtA gholr) webd 2 =
3 5 ANstad sk LCD WelelEE 3
28 20. ClUHO{0 o3t TS Folol ST LED =epol s Al=fle] agss fdsiier 2
Fig. 20. The response characteristics of artificial Hade 958 7 Ad

intelligent control with dimming control

B ) ) References
E 3. CIYHofof ost MR2xIQ| Hlw

Table 3. The comparison of current error with

dimming control (1 Y. H. Liu, “Design and implementation of an FPGA-based

CCOFL driving system with digital Dimming capability,”

TR PI o] 7] ENN Alo] 7] I[EEE Trans. IE, vol. 54, no. 6, pp. 3307-3316, 2007.
PR o 5 (2) H. J. Chiu, S. ). Cheng, “Led backlight driving system for
A 4.34% 1.85% large-scale LCD panels,” IEEE Trans. IE, vol. 54, no. 5, pp.

2751-2760, 2007.
(3) Y. H. Tsai, “Multiple COFL current balancing scheme for

a9 202 tgAfel o3 $HEAS Eehdth single controller topology,” U.S. Patent 6 459 216, Oct. 1,
ol 19L& Fao] PI Aloj7]ol 23k AFAE v " ZV%OQH ey e and D K. Chame N
- — - . 5 n, . . cn - an 5 . ang, uiti—famp
BRIl 9] TR 2 w=moll A AlARE 1E A Ao driving system.” US. 6 534 934 BI, Mar. 18, 2003,
o1 ENN AJo}7]ol] o3t AF-oaE vepdit) % 3& (6J T. F. Wu, Y. C. Wu and Z. Y. Su, “Design consideration

for single-stage electronic ballast with dimming feature,”

0 Journal of KIIEE, Vol. 26, No.9, September 2012



IEEE Trans. IA, vol. 37, no. 5, pp. 15637-1543, 2001.

6] A. Konno, Y. Yamamoto and T. Innuzuka, “RGB color
control system for LED backlight in IPS-LCD TVs,” in
Proc. SID'05 Conf., pp. 1380-1383, 2005.

(7] S. Muthuy, F. J. Schuurmans and M. D. Pashley, “Red,
green and blue LED based white light generation: Issues
and control,” in Proc. Ind. Appl. Conf., pp. 327-333, 2002.

(8) S. Muthu, F. J. Schuurmans and M. D. Pashley, “Red,
green and blue LEDs for white light illumination,” IFEE
Trans. ). Sel. Top. Quant. Electron., vol. 8 no. 2, pp.
333-338, 2002.

(9) S. Muthu and J. Gaines, “Red, green and blue LED-based
white light source: Implementation dhallenges and control
design,” in Proc. Ind. Appl. Conf., pp. 515-522, 2003.

(10) P. Narra, D. S. Zinger, “An Effciency LED Dimming
Approach”, Industry Applications Conference, pp. 1671-
1676, 2004.

(11) R. W. Erickson, D. Kaksimovic, “Fundamentals of Power
Electronics, 2nd edition”, KAP, 2001, pp. 15-22.

zm - A7) 883 =24 A26W A9, 2012 949

AN - %

o
ot

O MK N

AMNS (B#ES)

1980 2¢ 244 2005 st
o A7AFs ] &Y 2007d 2€¥
cHA g st Ar)Fsty AAA
<. 2007d 3¥~% g A
i

Tel : (061)750-3540

Fax : (061)752-1103

E-mail : kokos22@scnu.ac.kr

N BT TH(EsmAn)
| 1955 8¢ 1594, 19799 o) T i
| AV Eery 4], 19813 o) ek
| A7IFE ) AR, 19873 F e
B 71 Fsta (AL, 1988~1989

dFA7(F) 7edTFa AdAT7+4.
19899 ~ @A et g1 FA1E -
ETAC

Tel : (061)750-3543,

Fax : (061)752-9841

E-mail : hwa777@sunchon.ac kr



