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Abstract 
In large-area LCD displays, we have developed two new 
control technologies for high-power LED backlight. The 
Novel control technology called scanning control and 
local gray control. In addition, a conceptual display 
system power management was developed. We have 
implemented high power-LED module driving system 
which can achieve power saving and cost down. Finally, 
we designed LED light-bar module of the side type as a 
backlight source. It not only achieved light & thin but 
also reduced the quantity of LEDs. 

 
 

1. Introduction 
 

In the recent years, due to enhance the LED 
luminous efficacy, wide color gamut, driving circuit 
module and power saving, LEDs have been adopted as 
backlight from monitor to large size LCD TV. It 
follows from what has been said that LED backlight 
designed is very important especially for power saving 
and cost down [1]-[3]. In addition, the constant current-
driven LEDs may use PWM control to set the desired 
brightness in the traditional control. In order to 
achieve the dimming control or scanning control, we 
have to use I2C or SPI interfaces. In this paper, we 
have developed scanning control technology and local 
gray control technology by LED light-bar module for 
high power LED backlight. Finally, it can be achieved 
power saving and cost down in large-area LCD 
displays [4] [5]. 

 
 

2. Light-bar scanning control and local gray
 control 

 
In this section, we will introduce to develop two 

new control technologies in high power LED 
backlight. The two new control technology is scanning 
control and local gray control which can be achieve 
power saving. By the way, we use I2C interface for 
brightness control [6] [7]. The figure 1 shows flow chart 
of the procedure. First, the light-bar scanning and 
judge the regional in the image. When the image takes 
the whole area, light-bar scanning control at this 

moment is unable to give play to his function 
effectively. Therefore, we also develop the local gray 
control which judged how much the gray steps value 
of areas and then controlled gray value of the regional. 

 
 

 
Fig. 1. The flow chart of the procedure. 

 
 

According an example, we can explain in detail. In 
figure 2(a), it divides into 12 areas and light-bar scan 
at the same time. When the image picture is on the left, 
light-bar of the area on the right does not give power, 
it can run the efficiency of the power saving. In figure 
2(b), it divides into 12 areas and light-bar scan at the 
same time. When the image picture is on the right, 
light-bar of the area on the left does not give power, it 
can run the efficiency of the power saving. In figure 
2(c), it divides into 12 areas and light-bar scan at the 
same time. When the image picture is in the middle, 
the both side light-bar give power at the same time. 
When middle image area have a lot of places, do not 
need to give full power. We can use the local gray 
control at this moment, judged how much the gray 
steps value of areas and then controlled gray value of 
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the regional which can reach the efficiency of the 
province electricity. 
 
 

 
(a) 

 
(b) 

 
(c) 

Fig. 2. The diagram of the image location (a) left, 
(b) right, (c) middle. 

 
 

3. High power-LED module driving system 
 

We also have accomplished the high power LED 
module driving system for LED backlight in large-
area LCD displays. It not only can reduce more LEDs 
but also achieve power saving and light & slim. The 
figure 3 shows the diagram of high power LED 

module driving system which is our design concepts. 
The LED driver IC has 16 high precision current 
sources (up to 70mA/channel). We use 8 high 
precision sources which be arranged in parallel 
connection and then the output current source 
becomes 560mA. Note that a single driver IC can 
control 2 LED strings (6 high power-LED in series 
connection/string). In this article, the high power-LED 
module driving system design 6 driver ICs to drive the 
LED backlighting and control 12 LED light-bar 
module. Finally, the integrated driver systems for 
LEDs are an important part of the design 
consideration for LED backlighting large-area LCD 
displays. 

 
 

 
Fig. 3. The diagram of high power LED module 

driving system. 
 
 

4. Thermal solution 
 

We design a reflection coupling which use high 
reflection material, simple structure, and cost down. In 
addition, we design different from general traditional 
LED to at all stick to by leading the only stiff side. 
The method that LED has with only lead interval of a 
section of heat dissipation stiffly. Finally, we also 
extend the coupling length, it not only enhance 
coupling efficiency but also solve hot spot problem 
(bright line). The design which reflects one is to 
utilize trigonometric function to calculate out the 
necessary length according to the interval of each one 
LED and luminescence angle. The figure 4 shows the 
simple structure of the reflection coupling. The figure 
5 shows the LED-light-bar with reflector coupling. 
Finally, we realistic know our design reflection 
coupling which can improve hot spot problem and 
enhance optical efficiency. 
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Fig. 4. The simple structure of the reflection 

coupling. 
 
 

 
Fig. 5. Photographic picture of the hot spot 

problem (with reflector). 
 
 

5. Results and discussion 
 

We have succeed to develop two new control 
technologies for high-power LED backlight in large-
area LCD displays which be achieve power saving. It 
can reduce the quantity of LEDs and the thickness of 
backlight module because we use LED light-bar 
module of the side type as a backlight source. In this 
paper, it has some experimental results in the next. 
Figure 6 shows the photographic picture of the LED 
light-bar module. The LED light-bar structure looks 
like very simple. In other words, the cost doesn’t need 
more expensive. The figure 7 shows the LED light-bar 
module which lights a lamp actually. The input current 
source is 0.4A (with heat solution). It looks like very 
high brightness. 

 
Fig. 6. Photographic picture of the LED light-

bar module. 
 
 

 
Fig. 7. The LED light-bar module lights a lamp 

actually. 
 
 

The figure 8 shows the photographic picture of the 
high power-LED module driving system. In addition, 
we also show the photographic picture of the light 
guide module with lighted in Fig. 9. Finally, we also 
measure the uniform of the light guide module which 
is achieved 72 percent. In figure 10 shows the 25 
measurement positions. 
 
 

 
Fig. 8. Photographic picture of the high power-

LED module driving system. 
 
 

 
Fig. 9. Photographic picture of the light guide 

module with lighted. 
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Fig. 10. The actually of 25 measurement points. 

 
 

6. Summary 
 

Because we use LED light-bar module of the side 
type as a backlight source, it can reduce the quantity 
of LEDs and the thickness of backlight module. We 
have succeed to develop two new control technologies 
for high-power LED backlight in large-area LCD 
displays which can be control brightness. At the same 
time, we also have accomplished the high power-LED 
module driving system for LED backlighting large-
area LCD displays. Finally, a novel module control 
technology for high-power LED backlight which can 
be achieved power saving and cost down. 
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