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Abstract: In consideration of the development trends of backlights, a global dimming algorithm for
side-lit backlights was proposed to solve the problems of Liquid Crystal Devices (LCDs) in low con-
trast ratio and high power consumption. The backlight dimming level was decided by the average lu-
minance and the difference between the average and max grayscales of all subpixels. Then , the S-
shaped function was involved to improve the static contrast ratio, by which the pixels with the
grayscales more than the turning point of the curve could be become brighter and those less than the

turning point could become darker, so that the static contrast ratio was improved efficiently. The al-
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gorithm was simulated and a prototype was developed to evaluate the effects of the dimming algo-

rithm. Experimental results indicate that the power consumption of the LCD with the global dimming

heavily depends on what to be displayed on the images. For 40 different kinds of images, the average

power has reduced by 9. 39% and the static contrast ratio improved by 124. 7%. The side-lit back-

lights performing the proposed global dimming algorithm have the advantages of low-cost, small

thickness, low power consumption and high constrast ratio.
Key words: Liquid Crystal Display(LLCD); Light Emitting Diode (LED) backlight; global dimming;

power consumption; contrast ratio
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Fig. 3 Simulation/test pictures
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Tab.1 Simulation results %

No CR-E P-R | No. CR-E P-R
1 52.90 20. 00 21 62.08 12.55
2 71.09 6.67 22 34.78 12. 16
3 28.70 6.67 23 39. 87 12.55
4 0. 00 2.75 24 25.47 12.55
5 34. 24 5. 88 25 34. 89 12.55
6 76.10 12.55 26 57.89 12. 54
7 81.11 9.41 27 45. 46 12.16
8 66.67 12.55 28 51.57 12.55
9 65. 64 12.55 29 56. 25 11.76
10 76. 00 16. 47 30 34.17 12.55
11 32.48 10. 59 31 39.79 12.16
12 10. 10 10. 20 32 98. 05 12. 55
13 3.50 7.84 33 63.22 12.55
14 39. 83 9.41 34 19. 20 7.06
15 49.13 10. 98 35 48. 81 9.41
16 31.02 10. 59 36 63. 64 12.55
17 22.70 9.41 37 61.39 12.55
18 37.85 10. 20 38 61.57 12.55
19 5.81 9.41 39 68. 83 10. 59
20 1. 86 9.41 40 19. 25 12.55
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Tab. 2 Test results of power reduction

73]

No. P-R || No. P-R || No. P-R || No. P-R

1 14.03 | 11 9.7 21 11.18| 31 11.68
2 5.32 || 12 10.19| 22 11.18| 32 11.82
3 5.18 | 13 7.43 | 23 10.56| 33 11.70
4 2.65| 14 7.42 24 11.18]| 34 7.19
5 4,42 15 8.47| 25 11.18] 35 9.31
6 10.52 ] 16 5.95| 26 9.24| 36 11.70
7 8.84| 17 5.54| 27 11.31| 37 11.82
8 10.78 || 18 9.80| 28 6.72| 38 11.70
9 10.78 | 19 6.0 29 11.18| 39 10.28

10 12.61 | 20 5.84| 30 11.31| 40 11.95
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Tab. 3 Test results of static CR

e K22 B /it B/NFEE /nit FFHCE
B 535. 26 0.333 4 1 605. 46
Wt 438. 39 0.1215 3 608. 15
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Tab. 4 Test luminance of No. 1 picture  (nit)

P, P, P, P, P;
BEPE 220.700 239.280 217.120 183.420 132. 960
WOE 199.390 217,945 199. 444 171.506 121.42
Ps P, Ps P, Py
BEPE 149.110 225.840 260.200 250.270 200. 330
WL 139.439 209.699 234,485 242,400 195, 250
Py, Py, P, Py, P,
BEWOE 161,460 224.750 16.474  9.560 134,680
WG 143.775 206,280 7.720 5,983 125,773
P Py P P Py,
B 20.588 102.290 67.269 33.485 15.890
WOt 8.186  77.478 71.374 30.497 7.892
Py Py Py P, Pz

Ot 13.634 15.704 20.805 17.551 16.966
Pt 6.058  6.842  9.026  7.519 11.986
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A B R Y 25 Iy vE R A IR 25
AT 25 AN 7 BN B RE I A 4 B R A A

R JEE A B /N BE 0 ER I T 380 9 %) B RE A SR
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Tab.5 Test results of CR improvement for 40 pictures

0

No. CR-E |[No. CR-E |[No. CR-E |[No. CR-E

1 42.90 || 11 14.24 || 21 15.82 || 31  21.15
2 91.05 |12 2.81 || 22 58.72 ||32 4. 89
3 84.10 |13 0.02 |23 13.67 || 33  86.35
4 11.94 |14 0.38 |24 42.99 || 34 67.11
5 51.82 |15 0.14 |25 57.87 | 35 19. 31
6 18.33 |[16 44.86 | 26 11.64 || 36 4.66
7 59.59 |[17 57.67 |27 64.17 || 37 4.83
§ 14.94 |18 1.05 || 28 10.98 || 38  41.45
9 62.00 || 19 31.10 || 29 40.25 || 39  93.04

10 45.91 || 20 25.41 || 30 79.04 | 40 3.19
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