
METHOD FOR REGULATING LIGHT EMITTING DIODE OF DISPLAY DEVICE 
BACKGROUND OF THE INVENTION 51. Field of the Invention This 
invention falls within the technical field of display devices that 
takes a LED (light emitting diode) as a backlight source. In 
particular, it 
Description of Related Technology IOIJELH display sys 
in the 1990s. Recently, TV mark®£^L-|±iav^i 
markets for such large-sized "vs^yf'aigi^ 
TVs, rear projection TV, etc. With few exceptions, he light source 
used by projection TVs is high voltage mercury lamps. However, 
mercury lamps may seriously endanger the environment To prevent 
public harm, much researcS^C^GjttQJ^NBrfSETcifi&il^SfJEPif^Q.Msubstitutes . 
One such substitute that has caught the public eye is the idea of 
LEDs that work as small halogen lamps and using them as a substitute 
light5sourfcdF3eld ofttil&I&vts&tfctB for light emitting diodes. The technology 
utilizes a principle that converts electrical energy into optical 
energy by imposing voltages on two terminals, positive pole and a 
negative pEBie inwntihrLfelk widuiridtafidcfaiticail: fietth^Mspl^devfc^al^^e&laifcEI^ight 
20 it causes electrons to collide with the holes, and residual energy 
is releasogfoito^ed^BBtt ba£kl2gfc©fetfurc<£$n 
choices and energy levels, photon energy will generate light of 
different • The wavelengths of light corresponding to 
colors visible by human beings are between 400 and 780. Beyond the 
that ran9e2>^fescription of Related Technology 

10 LED display systems first arose in the 1990s. Recently, TV markets have gradually 

transformed into markets for such large-sized TVs as digital TVs, front-projection TVs, 

rear projection TV, etc. With few exceptions, he light source used by projection TVs is 

high voltage mercury lamps. However, mercury lamps may seriously endanger the 

environment. To prevent public harm, much research has gone into developing 

15 substitutes. One such substitute that has caught the public eye is the idea of LEDs that 

work as small halogen lamps and using them as a substitute light source. 

LED stands for light emitting diodes. The technology utilizes a principle that 

converts electrical energy into optical energy by imposing voltages on two terminals, 

positive pole and a negative pole, within a semiconductor. When current passes through, 

20 it causes electrons to collide with the holes, and residual energy is released in the form 

of light. As a function of different material choices and energy levels, photon energy will 

generate light of different wavelengths. The wavelengths of light corresponding to 

colors visible by human beings are between 400 and 780. Beyond the that range is 
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invisible light, including infrared and ultraviolet ray. Many LEDs 
are so called III-V compound semiconductors created by combining V 
ground elements (nitride N, phosphor P, arsenic As) with III group 
elements (aluminum Al, gallium Ga, Indium In) to differentiate IV 
group circuit) 
semiconductors. LEDs may cfenerate light during collision under 
forward bias -.voltages when electrons flow, throuqh junctions. .An _r y *rn*r*\ J ' n Many LEDs are so calledXLl-v £ompgxii^semiconauctoi;s created DV combining V LED display panel is a prime example or this technology m action. & 

These panels consist of.a .multitude of pixels arranged to form a 
plane, wh 
green LEDs. The winking of each pixel is regulated by a 10 control 
circuit toAkMfem qfcafe® ?}H¥l4by IC 
regulating the darkness and light mixing ratio. Therefore, the LED 
display sc^^ra^diciMiBgl^niepn^^er&cL^StmfiyLgeitterated^fMntoing^lDtM®!! under 
However, when the LED display device regulates color, the color 
lights genforw&sfibibyvctii^earwden flawihteiigfe jilrfSHensire mixed into the 
required color light at proper 15 proportion. When the red, green, 
and bue LEDs al£r$fite©£kn^e §£th& 
display device produces white light. The white light brightness 
produced ug^gt ̂ gSftlfflaa#a^&^oISS»»1jffiinii-®fefreISHfftiags composed 
brightness of the LED display device; the brightness ratio of each 
color lighfip, JiftltftTOrfrba, ffigf iff§£ef £EM is Regulated by a 
Normally, while m white balance, the brightness^ ratio of the red, 
greennand 20 blue -LEDs ,is about- 3.: 6*: 1. ,In another word, ,when the , ? , JO coruroTxircuirTo achieve tne effect at producing, different colors While r^ulatina the brightness or white light is i(TOL)Oca,r the white light is composed ^or 
red light 3000cd, gr.een light .6OQOcd,,and blue light lOOOcd. In a 
convent iona¥^i^5 a5i 
each color LED is restricted to the white balance brightness level. 
In other w£3?te}°^\#ifeia§H§rP#l^^le color is displayed, that color's 
brightness value will not exceed the display brightness during white 
balance. For ^vhe^i^L®d®%wp generated by 
displays blue, the brightness emitted by the blue LED is lOOOcd, only 
10% of thetbbrrb^JitgceEs^ aodcLEEterarsgmikedk©ltditfjfe.treqiftteiisc&lE£L<J2gfrti^§^)roper 
level is often felt by viewers to be insufficient. 

15 proportion. When the red, green, and bue LEDs are arranged and lighted up at a specific 

ratio, the LED display device produces white light. The white light brightness produced 

under these conditions is the maximum light-emitting brightness of the LED display 

device; the brightness ratio of each color light, in turn, is referred to as the "white 

balance". Normally, while in white balance, the brightness ratio of the red, green and 

20 blue LEDs is about 3:6:1. In another word, when the brightness of white light is 

lOOOOcd, the white light is composed of red light 3000cd, green light 6000cd and blue 

light lOOOcd. In a conventional LED display device, the maximum brightness emitted by 

each color LED is restricted to the white balance brightness level. In other words, when 

any single color is displayed, that color's brightness value will not exceed the display 
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•protocol so,as .itcv enhanc 
thueiar#ness 

5 SUMMARY OF THE INVENTION In view of the shortcomings of prior 
technologies, the developers of the present invention conducted 
extensive research and experiments based on years of experience in 
the industry, and finally developed a method for regulating the LED 
of &vicQ 
blue LED can be further improved through a binary coding and a 
communicati< 
red LED ana 
objective, the method for regulating. LED,of _display ae^ 
the IPI$M(ne??oJ 
multitude of red, green and blue LEDs; establishing a communication 
protocol t^e^£^l9tked£^|fef$ndingly driving current to drive the LEDs 
emitting light, the communication protocol corresponding to a binary 
coding, each binary coding respectively corresponding to the LEDs 
having different light emitting colors; allowing a light-emitting 
brightness of the blue LED SUMMAKIi^OJltfEBEEtiEiiSSfeN'EM^Nng white balance 
20 while simultaneously lighting the red LED, the green LED and the 
blue LED to achieve the brightness at white balance, where if the red 
LED and the gi^etde\^^ tfedicwtoimingstdfqjribi^fedbfietogtetp-ltiiig de37algJs&gL©^3h©frdsfei« 
blue LED is further enhanced to improve display effect. The 

binary three bit coding, binary four'bit coding, binary eight^bit 
coding or naethod for¥^tfcfe%^tE©r^ 
a binary three-bit coding and the binary three-bit coding is "000", 

the fi&fe&te&jip -
When the binary three-bit coding is ir001 , the re 
LED are retained .at non-lighting. state (Ocd) to display pure blue , protocol so as to enhance the display effect when 

fi through a e green 
ure blue 

images, an? 

the red LED and the blue LED are unlit. 

15 

20 

To achieve the aforementioned objective, the method for regulating LED of display 

devices comprises the following steps: providing a multitude of LEDs, composed of a 

multitude of red, green and blue LEDs; establishing a communication protocol to output 

correspondingly driving current to drive the LEDs emitting light, the communication 

protocol corresponding to a binary coding, each binary coding respectively 

corresponding to the LEDs having different light emitting colors; allowing a 

light-emitting brightness of the blue LED to be 10% brightness during white balance 

while simultaneously lighting the red LED, the green LED and the blue LED to achieve 

the brightness at white balance, where if the red LED and the green LED are unlit, the 

light-emitting brightness of the blue LED is further enhanced to improve display effect. 

The binary coding can be (but is not limited to) binary two bit coding, binary three 

bit coding, binary four bit coding, binary eight bit coding or binary sixteen bit coding. 



5brightness of the blue LED is increased to 120% of the brightness 
emitted at white balance. When the binary coding is the binary 
three-bit coding and the binary three-bit coding is "010", the red 
LED and the blue LED are retained at non-lighting state, and the 
light-emittin^y]R^.gfetMl^c6>cgn|^ Mi^e-bit coding 
brightness during lOwhite balance. When theiDinary coding is 
bi"aTr^ 1thrfsQ'0fe5t, 01J " ' the 
red LED is retained unlit:, and tne light-emitting brigntness of the 
green LED and the light-emitting brightness of thetilue, LED equal the 
emitted brightne^fe P ng i^*e 

binary three-bit coding and the binary three-bit coding is "100", the 
green LED i&lSnf<}ilt Wfe 
brightness of the red LED equals the emitted brightness during white 
balance. . brightR^rpfffeg tikftiLfip bo@^l$§se^stoti^)0/foM^fe/bdgta^skmitt@(i(ailA^iite 
and the binary three-bit coding is "101", the green LED is retained 
unlit, andbddkscelight-emitting brightness of the 20red LED and the 
light-emitting brightness of the blue LED equal the emitted 
brightness du£$h*gi is the bi^to^ntht^^ifci^ff^ afl$<ta^irSa£y tfee-bit 
binary three-bit coding and the binary three-bit coding is "110", the 
blue LED 
red LED and the light-emitting brightness of the green LED equal the 
emitted br^hji-^^g^^g brightness 0f the green LED equals the emitted brightness during 

10 white balance. 

When the binary coding is binary three-bit coding and the binary three-bit coding is 

"011", the red LED is retained unlit, and the light-emitting brightness of the green LED 

and the light-emitting brightness of the blue LED equal the emitted brightness during 

white balance. 

15 When the binary coding is binary three-bit coding and the binaiy three-bit coding is 

"100", the green LED and the blue LED are retained unlit, and the light-emitting 

brightness of the red LED equals the emitted brightness during white balance.. 

When the binary coding is the binary three-bit coding and the binary three-bit 

coding is "101", the green LED is retained unlit, and the light-emitting brightness of the 

20 red LED and the light-emitting brightness of the blue LED equal the emitted brightness 

during white balance. 

When the binary coding is the binary three-bit coding and the binary three-bit 

coding is "110", the blue LED is retained unlit, and the light-emitting brightness of the 

red LED and the light-emitting brightness of the green LED equal the emitted brightness 
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during white balance When the binary coding is the binary 
three-bit coding and the binary three-bit coding is "I 1 1", the 
light-emitting brightness of the red LED, the light-emitting 
brightness of the blue LED and the light-emitting brightness of the 
green LED brightness during white balance, and the 
displayed COIOT IS white'. The light-emitting brightnesses of the 
red LED, the gr7een JLED. and the blue .LED can he, controlled by pul^e . . 
width modulatMen EPWMftfeB f0$le FW I6ee-blt 

schematic diagram of a display device corresponding to a method for 
regulatingclfflgg L$D £ I 
FIG. 2 is a flowchart of a method for regulating the LED of display 
devices ac^^iteilight-emittrng^Rghgie^^hfe^Rj^gjual the 
value table corresponding to a method for regulating the LED of 
i5dis*fiay wbteRiPTioN OF 
THE PREFERRED EMBODIMENTS 

The light-emitting brightnesses of the red LED, the green LED and the blue LED 

can be controlled by pulse width modulation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 FIG. 1 is a schematic diagram of a display device corresponding to a method for 

regulating the LED of display devices according to the invention; 

FIG. 2 is a flowchart of a method for regulating the LED of display devices according to 

the invention; 

FIG. 3 is a brightness value table corresponding to a method for regulating the LED of 

15 display devices according to the invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The technical content of the present invention will become apparent by the detailed 

description of the following embodiments and the corresponding illustrations. 

20 FIG. 1 shows a schematic diagram of a display device corresponding to a method for 

regulating LEDs of display devices according to the invention. In the figure, display 
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The technical content of the present invention will become apparent 
by the detailed description of the following embodiments and the 
corresponding illustrations. 20FIG. 1 shows a schematic diagram of a 
display device corresponding to a method for device 1 is composed of 
a multitude gfa 
11, a multitude of green LEDs 12 and a multitude of blue LEDs 13. 
Each red LEg fachen 
2. These pixels cari De usea T&r cTispiaymg text or images. 5F1G 2 
depicts a flowchart of a_ method .for, regulating LEDs of display 
devices ac&6Pd5?l<faWrSfP Py#£2afeg,PH§if be 
display device comprises the, following steps: S 11: provide a 
multitude are composed of a multitude of red 
LEDs, a multitude of green LEDs and a multitude of blue LEDs. 10S12: 
establish a communication protocol to output corresponding driving 
current to diflQe 2SiiH.§th<KLcf&t ItSBs ©firdtep^cdetsicQa 
protocol corresponds to a binary coding, and each binary coding 
respectivei.qcordiirg:feB?it)toenttGaa. ntesidlifeodifii^r^iiMmgdiBD i£^te£la^id£titdia@Tiprises 
colors. S13: allow the light-emitting brightness of the blue LED to 
be 10% bri^felfcteyangifep^uring white balance while simultaneously 
lighting the red LED, the green LED and the blue LED. If the red LED 
and the green LED are unlit, the light emitting brightness of the 
blue LED is M^IWarS f (fitted of a multitude of 

red LEDs, a multitude of green LEDs and a multitude of blue LEDs. 

10 S12: establish a communication protocol to output corresponding driving current to 

drive the LEDs for emitting light, where the communication protocol corresponds to a 

binary coding, and each binary coding respectively corresponds to LEDs having 

different light emitting colors. 

S13: allow the light-emitting brightness of the blue LED to be 10% brightness 

15 during white balance while simultaneously lighting the red LED, the green LED and the 

blue LED. If the red LED and the green LED are unlit, the light emitting brightness of 

the blue LED is further increased to improve display effect. 

The binary coding can be (but is not limited to) binary two-bit, three-bit, four-bit, 

eight-bit, or sixteen-bit coding. 

20 When the binary coding is binary three-bit coding, it can correspomd to eight display 

states, such as "000, "001", "010", "011", "100", "101", "110" and "111", and red light, 

green light and blue light can be respectively controlled from left to right as shown in 
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The binary coding can be (but is not limited to) binary two-bit, 
three-bit, four-bit, eight-bit, or sixteen-bit coding. 20When the 
binary coding is binary three-bit coding, it can correspomd to eight 
display states, such as "000, "001", "010", "011", "100", "101", 
"110" and M1!, ®|^na^ Meratio 
respectively controlled from left to right as shown m FIG. 3. When 

blue LED 13 is about 3^6:1M For example, while displaying the 
brightness W-tfe SBH#' 
of a mix of red light, which has 3000cd, emitted by the red LED 511, 
green 1 ighF^Jjifey s fi9®P®»4l9£a F&ef S^jgh&^lSEfeh^gacctspiti^lb&fear«!ljU@D 
light, which has lOOOcd, emitted by the blue LED 13. When the 
binar^ co dlhcgra^1 fehtaW^ich60(&>£d, OTted^ydh^gite^IMh^iandcMiiai^ghit^which 
"000", the red LED, the green LED and the blue LED remain unlit 
(Ocd) . WhehastHiQObd^imiiilitettl^iAeblwetLEEb^lxig is "001", the red LED and the 
green LED are 10 remain unlit (Ocd) to display pure blue images. At 
this time, the light-emitting brightness (lOOOcd) of the blue LED is 
increased to WM£th6lM£y<4bditek9s feira^teeefsMt 
Since the display brightness of the blue LED is improved, the user 
can obtainthg^$£EEfelQ£ LED remain unlit (Ocd). 

When the binary three-bit coding is "001", the red LED and the green LED are 

10 remain unlit (Ocd) to display pure blue images. At this time, the light-emitting 

brightness (lOOOcd) of the blue LED is increased to 120% (1200cd) the brightness 

emitted at white balance. Since the display brightness of the blue LED is improved, the 

user can obtain clear blue display images. 

When the binaiy coding is the binary three-bit coding and the binaiy three-bit coding 

15 is "010", the red LED and the blue LED remain unlit (Ocd). At this time, the 

light-emitting brightness (6000cd) of the green LED equals the emitted brightness 

during white balance. 

When the binary coding is the bimary three-bit coding and the binary three-bit 

coding is "011", the red LED (Ocd) remains unlit. At this time, the light-emitting 

20 brightness (6000cd) of the green LED and the light-emitting brightness (lOOOcd) of the 

blue LED equal the emitted brightness during white balance. 

When the binary coding is the binary three-bit coding and the binary three-bit coding 
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When the binary coding is the binary three-bit coding and the binary 
three-bit coding 15is "010", the red LED and the blue LED remain 
unlit (Ocd). At this time, the light-emitting brightness (6000cd) of 
the green LED equals the emitted brightness during white balance. 
When the ^n^ ̂  $£affi 
three-bit coding is "Oil", the red LED (Ocd) remains unlit. At 
this time,,.the 14^tceraitting.^0briahtnessT.T46000,cd) of.^the qreen LED J I_T_ -i • lighi-emmxng. brigntness T&vOcqj ojrtne reaXEDequals rile, emitteairilntness auring and the lignu-emit:t^Lng®Drigntness (lUuOcdT ornthe blue LED equal rne° 
emitted brightness during white balance. When the binary coding is 
the binary wflfr?ei^^ coding and the binary three-bit coding is 
"100", the green LED and the blue LED remain unlit (Ocd). At this 
time, the light-emitting brightness (3000cql) of the reel LED equals 
the emitted ^5§^ffi^W^M1i^lsv{ft9.eWa^teficJlt.codmg and the blnary three-bit coding 

5 is "101", the green LED remains unlit (Ocd). At this time, the light-emitting brightness 

(3000cd) of the red LED and the light-emitting brightness (lOOOcd) of the blue LED 

equal the emitted brightness during white balance. 

When the binary coding is the binaiy three-bit coding and the binary three-bit coding 

is "110", the blue LED remains unlit (Ocd). At this time, the light-emitting brightness 

10 (3000cd) of the red LED and the light-emitting brightness (6000cd) of the green LED 

equal the emitted brightness during white balance. 

When the binary coding is the binary three-bit coding and the binaiy three-bit coding 

is "111", the light-emitting brightness (3000cd) of the red LED, the light-emitting 

brightness (lOOOcd) of the blue LED and the light-emitting brightness (6000cd) of the 

15 green LED equal the emitted brightness during white balance. Here, the displayed color 

is white. 

In the embodiment, the light-emitting brightnesses of the red LED, the green LED 

and the blue LED can be controlled by means of pulse width modulation (PWM). 

Alternatively, the light-emitting brightnesses can be controlled by increasing driving 

20 current. 

Therefore, to obtain clearly pure blue display images, the red LED and the green 

LED are kept unlit (Ocd). At this time, the light-emitting brightness (lOOOcd) of the blue 
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When the binary coding is the binary three-bit coding and the binary 
three-bit coding 5 is "101", the green LED remains unlit (Ocd). At 
this time, the light-emitting brightness (3000cd) of the red LED and 
the light-emitting brightness (lOOOcd) of the blue LED equal the 
emitted brilfeFS^gaetoWf20^d(JflO(fea^afi!clMitted bff^Hes£teri]?£Mit¥ 
the binary three-bit coding and the binary three-bit coding is "110", 

the blue ^aiMfh-aWifyVunr?blue brightness lOCTOuOccn of the red LED and the light-emitting r 

brightness (6j000cd) of the green LED equal the emitted brightness 
during whit^cXlance. When the binary coding is the binary 
three-bit coding and the binary three-bit coding is "111", the 
light-emitting brightness C3000£d) pf the red LED,, the light-emitting 
brightness (1^0^?led?e£efi^flSl^ffr<LSB%<bee^4n bCTJfgffgel 
(6000cd) of the 15green LED equal the emitted brightness during white 
balance . Hk££efer§&9e vaii^oe&gp^^gffi^gJtereteite 
light-emitting brightnesses of the red LED, the green LED and the 
blue LED %roith§ set 
Alternatively, the light-emitting brightnesses can be controlled by 
increasingfaithiinitio d^oisrfffeatmodificSfibesr^ficb^ciatkmsc^jbBlilnlimiltecfeiiiyar^^i^ the 
blue display images, the red LED and the green LED are kept unlit 
(Ocd) . At brightness (lOOOcd) of the 
blue 
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WHAT IS BEING CLAIMED: 

1. A method for regulating light emitting diode (LED) of display device that consists of: 

providing a multitude of LEDs, each composed of a multitude of red LEDs, a 

multitude of green LEDs and a multitude of blue LEDs; 

establishing a communication protocol to output corresponding driving current to 

drive the LEDs emitting light, the communication protocol corresponding to a binary 

coding, each binary coding respectively corresponding to the LEDs having different 

light emitting colors; 

allowing a light-emitting brightness of the blue LED to be 10% brightness during 

white balance while simultaneously lighting the red LED, the green LED and the blue 

LED to achieve the brightness at white balance, where if the red LED and the green 

LED are at non-lighting state, a light-emitting brightness of the blue LED is further 

enhanced to improve display effect, wherein, if the binary coding is a binary three-bit 

coding and if the binary three-bit coding is "001", then the red LED and the green 

LED are retained at non-lighting states (Ocd) to display pure blue images, and the 

light-emitting brightness of the blue LED is increased to 120% the brightness emitted 

at white balance. 

2. The method for regulating light emitting diode (LED) of display device of claim 1, 

where if the binary coding is a binary three-bit coding and the binary three-bit coding 

is "000", the red LED, the green LED and the blue LED remain unlit. 

3. The method for regulating light emitting diode (LED) of display device of claim 1, 

where if the binary coding is the binary three-bit coding and the binary three-bit 

coding is "010", the red LED and the blue LED remain unlit, and the light-emitting 

brightness of the green LED equals the emitted brightness during white balance. 

4. The method for regulating light emitting diode (LED) of display device of claim 1, 



where if the binary coding is the binary three-bit coding and the binary three-bit 

coding is "011the red LED remains unlit, and the light-emitting brightness of the 

green LED and the light-emitting brightness of the blue LED equal the emitted 

brightness during white balance. 

5 5. The method for regulating light emitting diode (LED) of display device of claim 1, 

where if the binary coding is the binary three-bit coding and the binary three-bit 

coding is "100", the green LED and the blue LED are retained at non-lighting state, 

and the light-emitting brightness of the red LED equals the emitted brightness during 

white balance. 

10 6. The method for regulating light emitting diode (LED) of display device of claim 1, 

when the binary coding is the binary three-bit coding and the binary three-bit coding 

is "101", the green LED remains unlit, and the light-emitting brightness of the red 

LED and the light-emitting brightness of the blue LED equal the emitted brightness 

during white balance. 

15 7. The method for regulating light emitting diode (LED) of display device of claim 1, 

where if the binary coding is the binary three-bit coding and the binary three-bit 

coding is "110", the blue LED remains unlit, and the light-emitting brightness of the 

red LED and the light-emitting brightness of the green LED equal the emitted 

brightness during white balance. 

20 8. The method for regulating light emitting diode (LED) of display device of claim 1, 

where if the binary coding is the binary three-bit coding and the binary three-bit 

coding is "111", the light-emitting brightness of the red LED, the light-emitting 

brightness of the blue LED and the light-emitting brightness of the green LED equal 

the emitted brightness during white balance, and the displayed color is white. 

25 9. The method for regulating light emitting diode (LED) of display device of claim 1, 

11 



wherein the light-emitting brightnesses of the red LED, the green LED and the blue 

LED can be controlled by pulse width modulation. 

12 


