METHOD FOR REGULATI NG LI GHT EM TTI NG DI ODE OF DI SPLAY DEVI CE
BACKGROUND OF THE I NVENTION 51. Field of the Invention This
invention falls within the technical field of display devi ces t hat
takes a LED (light emtting diode) as a backlight source.
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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



invisible light, including infrared and ultraviol et ray. Many LEDs
are so called Il11-V conmpound sem conductors created by conbining V
ground elenents (nitride N, phosphor P, arsenic As) with IIl group
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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
10000cd, the white light is composed of red light 3000cd, green light 6000cd and blue
light 1000cd. 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



5 SUWARY OF THE | NVENTI ON In view of the shortcom ngs of prior
t echnol ogi es, the devel opers of the present invention conducted
extensi ve research and experinents based on years of experience in
the industry, and finally devel oped a nmethod for regulating the LED
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having different light emtting colors; allowing a light-emtting

bri ght ness of the blue LED SUMMAIO¥OR THE INSENTIONNg whit e bal ance
20 while sinultaneously lighting the red LED, the green LED and the
blue LED to achi eve the brightness at white bal ance, where if the red
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the red LED and the blue LED are unlit.

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
15 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
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 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.



5bri ghtness of the blue LED is increased to 120% of the brightness
emtted at white bal ance. 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
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10 white balance.

When the binary coding is binary three-bit coding and the binary three-bit coding is
“0117, 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 binary three-bit coding is
*1007, 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 bal ance When the binary coding is the binary
three-bit coding and the binary three-bit coding is "I 1 1", the
light-emtting brightness of the red LED, the light-emtting

bri ght ness of the blue LED and the light-emtting brightness of the

green LED itted brightness during white bal ance, and the
di spl ayed ?gﬁﬁé“%ggRﬁgﬁk: The light-emtting brightnesses of the

red LED, the en LED. and the blue LED can be controlle ulse .
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schematic di agram of a di splay device corresponding to a nethod far,
gl at | ngcRaiEE LED o aihen 85 SHudinee crideEerarnd B hET riFentBrmmitting
FIG 2 is a flowhart of a _nethod for regulating the LED of displa
devi ces acbvghfnerg of sha plac LEDeadithnlight-emittingryrigh@epssolzhe gregh Lfds equal the
val ue tabl e corresponding to a nethod for regulating the LED of
15di spl ay dmiticddsightresy diiring widtet badance,aad ttheodisplDETADIGED WESCRI PTI ON OF
THE PREFERRED EMBODI MENTS

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



The technical content of the present invention w |l beconme apparent
by the detailed description of the follow ng enbodi nents and the
corresponding illustrations. 20FIG 1 shows a schematic diagramof a
di spl ay device corresponding to a nethod for device 1 is conposed of
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di spl ay device conprises the follow ng steps: S 11: provide a

nul titude Bfedfppdisphariagdext Reimeees are conposed of a multitude of red
LEDs, a multitude of green LEDs and a nmultitude of blue LEDs. 10S12:
establish a communi cation protocol to output corresponding driving
curredt to drilGe2t depistEpsiléwehasindt aimethbd ght regubeting LIRS obdmiisphiyc devioss
protocol corresponds to a binary coding, and each binary coding
respect i vehgcooding &sponosntion. ThBsndiaod fog refiuldtmpdrBD bi di3plagetict RGmprises
colors. S13: allow the light-emtting brightness of the blue LED to
be 10% bri ghtfokssingbkepguri ng white bal ance while sinultaneously
lighting the red LED, the green LED and the blue LED. If the red LED
and the green LED are unlit, the light emtting brightness of the

blue LED is faunt pekidenchRBRE 1O EDR heee the IMRYar€Lb@Bbsed of a muititude of

red LEDs, a multitude of green ILEDs 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”, “1007, 1017, “110” and “111”, and red light,

green light and blue light can be respectively controlled from left to right as shown in



The binary coding can be (but is not limted to) binary two-bit,
three-bit, four-bit, eight-bit, or sixteen-bit coding. 20Wen the
binary coding is binary three-bit coding, it can correspond to eight
di spl ay states such as " 000, "001" "010", "011" "100", "101",
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of a mx of red |ight, which has 3000cd, emtted by the red LED 511,
green | i ghtvhitahightis kepeedmé @ misef reddizhsywhiple hayr ¥hcd. Emitte byathd résl LBD
i ght, which has 1000cd, emtted by the blue LED 13. When t he

bi nar )‘5 codil hggreen bglnawilictl ags 60Wctl, eoidied dyahe gteae L 42,\and ddiinbglits which
"000", the red LED, the green LED and the blue LED remain unlit
(Ccd). Whehad H®0bd, eatisted by fe-bhidtLEIodEng is "001", the red LED and the
green LED are 10 remain unlit (Gcd) to display pure blue i mges. At
this time, the light-emtting brightness (1000cd) of the blue LED is

i ncreased t o WREY4HelB0A9thdingds Bidaghtinesbit @odiht @Hd dic WiRhiyecdadd2RCY00”,
Since the display brightness of the blue LED is inproved, the user

can obt ai nigleal ED| #R @Rl EY ahdB@%Puc 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 (1000cd) 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 binary coding is the binary three-bit coding and the binary 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 “0117, the red LED (Ocd) remains unlit. At this time, the light-emitting
20 brightness (6000cd} of the green LED and the light-emitting brightness (1000cd) 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



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 renain
unlit (Gcd). At this tinme, the light-emtting brightness (6000cd) of
the green LED equals the emtted brightness during white bal ance.
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emtted brightness during white bal ance. Wen the binary coding is

t he bi nary“%ﬁtPé’é-aB?‘?- coding and the binary three-bit coding is
"100", the green LED and the blue LED remain unlit (Qcd). At this

time, the light-emtting brightness (3000cd) of the red LED equals .
t Ihrere et S edl gWihﬁg?}?e@%arbgjﬁ?‘iiﬁg 1sthe pi@a)gfd@éaﬁctg_coding and the binary threg-blt 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 (1000cd) 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 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 binary three-bit coding
is “111”, the light-emitting brightness (3000cd) of the red LED, the light-emitting
brightness (1000cd) 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 (1000¢d) of the blue



When the binary coding is the binary three-bit coding and the binary
three-bit coding 5 is "101", the green LED remains unlit (Ccd). At
this time, the light-emtting brightness (3000cd) of the red LED and
the light-emtting brightness (1000cd) of the blue LED equal the
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LED is increased to 120% (1200cd) the emtted brightness during white
bal ance. Since the display brightness of the blue LED is increased,
the user can obtain clearly pure blue display. Wile the neans of
specific enbodi ments in present invention has been described 5 by
reference draw ; qﬁﬁEf {RPi:pi cations and variations could be
made theretoaﬁgagﬁgge S E?FZ‘ in ﬁhe art without departing fromthe
scope and spirit of the invention set forth in the clains. The

nodi ficatigns vari at | . Sh L mted | .
speci fi cat ?bn ‘%& defdhogi %?téésggl%%mg rll@gén%}l%tﬁl{;g 3%@@?%@&%ﬁ%ﬂ Gonsixts
met hod for regylating light emtting diode (LED) of display device

t hat consists "of: providing a multitude of LEDs, each
conposed of a nultjtude of red LEDs, a 5 multitude of green LEDs and
a multitude ofProyidwg Epultiwde obILEDs wackn comnensdi ofat mudtitgde vdded LEdDs, a
out put corresponding driving current to drive the LEDs emtting

| i ght 5 t he comuititusigtof greep cotl ageuliiedponbivad.BRs; a bi nary codi ng,
each binary coding respectively corresponding to the LEDs havi ng

di f ferent |i ghdstablislting agonolumication Padtbabitogueput coindspemditg driging current to
bri ghtness of the blue LED to be 10% bri ght ness during white bal ance
whi l'e si mul t angRusthy IEDNem@ng Night, atle ldeBminieition ggbtobdlc@rdpéititndhdia
LED to achi eve the brightness at white bal ance, where if the red LED
and the green yyklp ab@ndl eadR Biar9BEdiNg réb&tR elydeoiegind iy tbttléélﬂEDs having

brightness of the blue LED is further enhancéd to inprove display
ef fect. different light emitting colors;
10 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.

15 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 “0007, 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 three-bit coding is “001”, then the red LED and the green LED

20 are retained at non-lighting state (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.

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

-10-



152. The nethod for regulating light emtting diode (LED) of display
device of claiml1l, 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 nmethod for regul ating

l'ight emtting _diode. D) of, displ Vi of claiml1, er.e if .the
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i mges, and tﬁ’élgﬁfnﬁfsﬁ@féh‘? 8??1?18%9&%@%]%%@“‘6@5 Bﬁghtngsgélug@whge balance.
increased to 120%the brightness emtted at white bal ance. 4. The

net hod for 3r egdieanethed fargegulatingtlighhemitiiagdiode B Dbef dirnipy dgviepeaf daimot,
claiml1, where if the binary coding is the binary three-bit coding
and t he bi nar yhehe dethpibinarg ooding is the"ignay , thitehditr edingEmdathe Wihey bhae-bit
LED rermain unlit, and the light-emtting brightness of the green LED
equal $ the enicbdingd ibT01gH! the sl ED irergaink uhlét, bal e dight-Emitfikpebrghsl of Oe
regulating light emtting diode (LED) of display device of claiml1,

where if the RiraaryEDQfidNge ilight-BQithhd BrighthBisess ik thl&ODEDIedRl thd@mitted
binary three-bit 5 coding is "011", the red LED renmains unlit, and

the |ight-em tb&i%ﬁ&e@dtﬂﬁ%@ﬁﬁt% vafantde green LED and the light-emtting
bri ghtness of the blue LED equal the emtted brightness during white

ol nce” S TR RS o ARULAH AR ISP P
(nree-bLL ool Bl B0 LGRS SRR 49 0 ey HiGe i
L:] ie ghb%gts-se g‘ u;[c;[)%lllgg WE‘IE 1{0@%@? EI%EIELEbhaendrtﬁg bIIﬁEEE%qalir%lrgtaiagg atenrgnt-ltigeil(‘ging state,
and the light-emitting brightness of the red LED equals the emitted brightness
during white balance.

7. 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
15 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.
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
20 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.

9. 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
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7. The nethod for regulating light emtting diode (LED) of display
device of claim1l, when the binary coding is the binary three-bit

coding and the binary three-bit 15 coding is "101", the green LED
remains unlit, and the light-emtting brightness of the red LED and

ot 2 A A L TN P RS e
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20 coding is "110", the blue LED remains unlit, and the . .
i ght - em t t i ngIBRl Yrnemitd berhingss qumepaneatimenant iihisplaed ol is white.
brightness of the green LED equal the emtted brightness during white
bal ance. 9.10ThErreethed fargegyletiig laght aapitting diods &LED? afdigplay deyieed) claim 1,
di spl ay device of claim1, where if the binary coding is the binary

t hree-dbit codiwlereindhg hghttsimting brighteesses of the aetl higDj the 'giekn TED hrd the blue
light-emtting brightness of the red LED, the light-emtting

bri ght ness of IiHiecin becdifidlladty phise vidthirodniativbhng bri ght ness of the
green LED equal the emitted brightness during white bal ance, and the
di spl ayed color is white. 10. The nethod for regulating |ight
emtting diode (LED) of display device of claim1, 5wherein the
light-emtting brightnesses of the red LED, the green LED and the

bl ue LED can be controlled by pul se wi dth nodul ati on.
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