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Design of Backlight for Liquid Crystal Display Energy Star 6. 0
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Abstract: This paper presents the backlight design ideas and methods of liquid crystal display which
meets Energy Star 6. 0. The standard of Energy Star 6. 0 power consumption and testing method
were introduced, and we replaced 3020-LLED bar with low luminous efficiency to 4014-LLED bar with
high luminous efficiency on 51.1 cm(20. 1 in) liquid crystal display Energy Star 5. 0, which made
the power consumption of backlight significantly decreased. Tested data show the Energy Star 6. 0
power consumption is about 14. 34 W of whole liquid crystal display, which is much lower than the
requirement value 16. 60 W. Besides, the estimated and tested data were compared and analyzed,
the result shows the estimated and tested data are almost same.
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Table 1

ES6. 0 I FENX = EiRE
Brightness standard of ES6.0 power

Screen size/cm Brightness/(cd « m™?)

size<76. 2 200

At least 65% of
76.2<size<152.4
Maximum brightness
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Test step of Energy Star
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Table 2

ferent size

Screen size/cm Max power/W

size<(30. 5 P,,=6.0XMP—+0.323XA+3.0
30. 5<size<(43.2 P,,=6.0XMP—+0.065XA+5.5
43, 2<size<(58.4 P,,=6.0XMP+0.161XA+3.7
58. 4<size<(63.5 P,,=6.0XMP+0.387XA—4
63. 5 size<(76.2 P,,=6.0XMP-+0.645XA—14.5

76. 2<size<<154.9 P,,=1.742XA+38.0
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Table 3 Parameters of 3020-LED and 4014-LED

Package I/A V/V L/lm
3020~ 0.06 3.2 16
4014~ 0.06 3.0 20
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with LED quantity
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Table 4 Test data of normal operation
Sample Brightness/(cd * m ?) Voltage/V ~ Current/A  BLU" Power/W  Logic Power/W System Power/W
1 265 36. 50 0. 24 8.76 3.95 17.00
2 264 36.52 0.24 8.76 3.95 16. 96
3 271 36. 15 0.24 8.68 3.90 16. 77
Average 267 36. 39 0. 24 8.73 3.93 16.91

* BLU 8% 6 1



# 4 TS BRI 6.0 R R BRI L I 581

®5 ES6.0RKETHMXEIE

Table 5

Test data of ES6. 0 operation

Sample Brightness/(cd » m™?)  Voltage/V Current/A BLU Power/W System Power/W
1 200 35. 47 0.178 6.31 14. 43
2 200 35.55 0.182 6.47 14. 41
3 200 35.13 0.173 6.08 14.17
Average 200 35. 38 0.178 6.29 14. 34

D FERER 200 od/m” 4 3 5% IR T #E 19 F ¥ {8 R
6.29 W(ULZ 5) . iy v A4S 1 200 cd/m?® B Ay
FEASWE AL (AR 10, 22 W, S2INE & S R
R ES6. 0 ZhFE K 14, 34 W(HLEE 5) . Kt AT A
HEIRGEARINFE N 4. 12 W, HHEA RGE128. 7%
CHUA B e BR 30 26k 115D o D A, e JE S B

41
3001
-140
« 2701
T 240 7
< 210 38 =
£ oiso 37 =
2 1500 {36
/m
120F 4 === Brightness VS Current 35
90t ‘ ‘ —‘—Volt?ge VS‘ Currﬂ‘ll 34
0.06 0.09 0.12 0.15 0.18 0.21 0.24

Current/ A

6 BFIEAY 51.1 cm ES6. 0 5 8 Al e Bl A 3 28 1k
Fig. 6  Corrected curve of brightness and voltage vary

with current of 51. 1 cm ES6. 0

2 % X #:

an 58 BEAH 267 od/m® X & 5 F R i A7 22, ]
PIAR B AN 6 v 3 R e R B E 3 18 AR Ak, 1
AV EIAE 200 od/m’ 1) (9 #5065 D #6349 {E
6.22 W, KL 7E 200 cd/m” T FY I & A% 41 T AE
10.15 W AR HE A 3 1HE T 15, ES6. 0 ThfE N
14.24 W, 5T E R A 0.1 W25,

ML SCE B o3 Bl L L 7 %5 08 T S bR
(55 BE R R e MR D) AR 2 0 » TiLAl (B 5 52 T {H =[]
MZEFAKR,

4 % b

)4 51,01 em ES5. 0 % 5 /s 2% 9 i il
e aE R AR OE R ) 3020-LED 5T 4 Sy 5 0t 8
4014-LED, &1t 17— & ES6. 0 DB+ 5 1)
i i 7N A > 23 B IE 22 5 L WA (R S SE I 2
(B JEA P A 22 5 TR A0 B 3R T ES6. 0 W) i T
7N g G UR B BT R AN v S LUS B
BT AR e T %

[ 1] A gs. eV aeR K Hm B bRk Z0F5E[0]. K %,2010,(8):11-13.
L2] SmE.okmids . Tmsy. —FE FXX LED 6B 3], B R +,2009,20(9) :50-54,

(3] EM, BoRE . BRFEM. S HRE FUE=MEES LED WORRMEEM Mt ). &a b

845-849.

2 5=,2009,24(6):

(404 M, /5, ML, % (SIFEWR S LED 3596 # 1], & &5 2 +.2011,26(4) :460-463.
[ 5] Edghf, 228, LCD SOCRMEs s B H A K & R[], &5 B57,2012,27(4) :486-492.



