
US 20030122771A1 

(12) Patent Application Publication (10) Pub. No.: US 2003/0122771 A1 
(19) United States 

Sumiyoshi et al. (43) Pub. Date: Jul. 3, 2003 

(54) LIQUID CRYSTAL DISPLAY DEVICE, 
BACKLIGHT USED FOR SAME DISPLAY 
DEVICE, METHOD FOR DRIVING SAME 
BACKLIGHT AND METHOD FOR 
MANUFACTURING SAME BACKLIGHT 

(75) Inventors: Ken Sumiyoshi, Tokyo (JP); Toshihiro 
Yoshioka, Tokyo (JP); Hiroshi 
Hayama, Tokyo (JP); J in Matsushima, 
Tokyo (JP) 

Correspondence Address: 
Patent Group 
Choate, Hall & Stewart 
Exchange Place 
53 State Street 
Boston, MA 02109-2804 (US) 

(73) Assignee: NEC Corporation 

(21) Appl. No.: 10/279,211 

(22) Filed: Oct. 23, 2002 

(30) Foreign Application Priority Data 

Oct. 23, 2001 (JP) ..................................... .. 324873/2001 

Publication Classi?cation 

(51) Int. Cl? ..................................................... ..G09G 3/36 
(52) US. Cl. ............................................................ ..345/102 

(57) ABSTRACT 

A Liquid Crystal Display (LCD), a backlight used for the 
LCD and a method for producing the LCD and the backlight 

are provided Which are capable of inhibiting an increase in 

component counts and in assembling processes and of 
reducing them, thereby achieving loW costs. Adisplay image 
is obtained by arranging a backlight section being able to 
perform scanning as a single unit in a manner that it 

positionally matches a liquid crystal displaying section. The 
backlight section is provided With a plurality of scanning 
electrodes and light emitting layers each providing a differ 
ent luminescent color, and being spatially separated from 
each other on a principal face of the backlight and scanning 
is performed on a plurality of light emitting layers providing 
a different luminescent color. 
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LIQUID CRYSTAL DISPLAY DEVICE, 
BACKLIGHT USED FOR SAME DISPLAY DEVICE, 
METHOD FOR DRIVING SAME BACKLIGHT AND 

METHOD FOR MANUFACTURING SAME 
BACKLIGHT 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a liquid crystal 
display device, a backlight used for a same display device, 
a method for driving a same backlight and a method for 
manufacturing a same backlight. 

[0003] The present application claims priorities of Japa 
nese Patent Application No. 2001-324873 ?led on Oct. 23, 
2001, Which are hereby incorporated by reference. 

[0004] 2. Description of the Related Art 

[0005] In recent years, a remarkable improvement in per 
formance of a liquid crystal display device (hereinafter 
being referred to an “LCD”) is yielded and also a remarkable 
progress in making its screen larger is made. The LCD 
having a large screen is used as a monitor for a personal 
computer or a like. Development Work of a liquid crystal 
television by eXpanding technology of the LCD With a large 
screen is actively proceeding. 

[0006] In such an application to the television, an 
improvement in performance of displaying a moving picture 
in an LCD is strongly required. There are tWo main reasons 
for dissatisfactory performance of a conventional LCD. 

[0007] The ?rst reason is that a response speed in the LCD 
is loW. The second reason is that display using the LCD is 
performed by using illuminating light being applied con 
stantly. Hereinafter, the second reason is described in detail. 
In ordinary cases, in a CRT (Cathode Ray Tube) Which 
performs display of moving pictures, a movie or a like, a 
period of non-display is provided betWeen displaying time 
for a screen and for a subsequent screen. 

[0008] In the CRT, an image screen is produced by scan 
ning using an electron beam on a ?uorescent material. As a 
result, ?uorescent light for a piXel disappears after being 
scanned and does not appear until a subsequent screen 
scanning period starts. 

[0009] Moreover, in the case of a movie, due to a period 
required for feeding a ?lm eXisting betWeen displaying time 
for a screen and a subsequent screen, illuminating light is 
intercepted, in ordinary cases, during this period. 

[0010] On the other hand, in the case of the LCD, since 
light fed from a backlight is applied constantly, a non 
display period betWeen displaying time for a screen and for 
a subsequent screen does not eXist. Therefore, even if a 
moving picture is displayed using the LCD, the moving 
pictures look like as if they shake. 

[0011] To solve this problem, a method is proposed in 
Which light to be fed from the backlight is applied in 
synchroniZation With timing of scanning on the liquid crystal 
display screen. This method is disclosed in a literature, for 
eXample, “First Response Liquid Crystal Display” (by Taira 
et al., AM-LCD 1998, p113-p116). In this case, the backlight 
is made up of an LED (Light Emitting Diode) and is lit in 
synchroniZation With timing of scanning on the LCD. This 
causes a scanning screen like a CRT to be produced in a 
pseudo manner, thereby trying to improve performance of 
displaying moving pictures. 
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[0012] For eXample, a backlight assembly to be used for 
an LCD having a ?uorescent layer disclosed in Patent 
Application Laid-open No. Hei 9-258227 is provided With a 
plurality of cold cathode ?uorescent tubes having a length 
being equivalent to a liquid crystal panel and being stacked 
in layers in parallel and a pair of supporting plates adapted 
to support a ?uorescent tube being coupled to an end of a 
cold cathode ?uorescent tube, in Which the ?uorescent tube 
is sequentially lit to form a consecutive image on a screen 
and, in order to eXcite a ?uorescent material (phosphor) 
contained in a ?uorescent layer, light having a magenta color 
With a Wavelength of 380 nm to 420 nm is emitted. 

[0013] Moreover, Japanese Patent Application Laid-open 
No. Hei 10-10997 discloses a method for driving a display 
device Which places a plurality of line-shaped light sources 
for emitting each of R, G, and B colors on a transparent light 
guiding plate made of an acrylic resin so that light having 
each of the colors extends in a scanning line direction and 
having a backlight device With a Width of the line-shaped 
light sources for emitting each of the R, G, and B colors 
being equivalent to several tens of horiZontal piXel lines 
employed in the liquid crystal panel in Which, When the 
horiZontal piXel line of the display panel is selected for 
scanning, the line-shaped light source corresponding to the 
driving line emits light having each of colors corresponding 
to its color signal. 

[0014] These conventional backlight units adapted to 
apply light fed from the backlight in synchroniZation With 
timing of scanning on the LCD present problems in that 
component counts increase and a rise in costs for fabrication 
are unavoidable. That is, When the LED is used, since many 
LEDs have to be arranged on a surface of the backlight, the 
increase in component counts and in assembling processes 
are unavoidable. This presents a serious problem in the case 
of a large-screen-type LCD in particular. 

[0015] Moreover, even When a plurality of cold cathode 
?uorescent tubes is used, as a siZe of a screen increases, a 
number of the cold cathode ?uorescent tubes increases. 
Therefore, a price of the backlight rises in the case of the 
large-screen-type LCD. 

[0016] Thus, in the conventional scanning-type backlight, 
though performance of displaying a moving picture is 
improved, costs for fabricating the backlight are high and 
therefore it is impossible to make loW a price of the LCD 
device. 

SUMMARY OF THE INVENTION 

[0017] In vieW of the above, it is an object of the present 
invention to provide a liquid crystal display device, a 
backlight used for a same display device, a method for 
driving a same backlight and a method for manufacturing a 
same backlight, each of Which is capable of inhibiting an 
increase in component counts and assembling processes and 
of reducing them, thereby obtaining the LCD and its back 
light unit at loW costs. 

[0018] According to a ?rst aspect of the present invention, 
there is provided a liquid crystal display device including: 

[0019] 
[0020] a backlight section used to feed illuminating 

light to the liquid crystal display section, 

a liquid crystal display section; 
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[0021] wherein the backlight section includes a back 
light face, a scanning electrode portion of Which is 
made up of a plurality of scanning electrode groups 
each having a plurality of scanning electrodes, a 
plurality of light emitting layer groups, each of 
Which is made up a plurality of light emitting layer 
each having a different luminescent color, and being 
spatially separated from each other on the backlight 
face; and 

[0022] a scanning drive circuit to scan every the light 
emitting layer group, as a scanning unit. 

[0023] According to a second aspect of the present inven 
tion, there is provided a liquid crystal display device includ 
ing: 

[0024] 
[0025] a backlight section used to feed illuminating 

light to the liquid crystal display section, 

a liquid crystal display section; 

[0026] Wherein the backlight section includes a back 
light face, a plurality of scanning electrodes, a plu 
rality of light emitting layers each having a different 
luminescent color, and being spatially separated 
from each other on the backlight face; and 

[0027] a tone changing circuit to change light emit 
ting time of each of the luminescent colors in a 
scanning direction in the backlight and thus to 
change a color tone in a region being scanned. 

[0028] According to a third aspect of the present inven 
tion, there is provided a liquid crystal display device includ 
ing: 

[0029] 
[0030] a backlight section used to feed illuminating 

light to the liquid crystal display section Wherein a 
Width of screen scanning in the backlight section is 
larger than a Width of screen scanning in the liquid 
crystal display section. 

a liquid crystal display section; 

[0031] In the foregoing, a preferable mode is one Wherein 
the Width of screen scanning in the backlight section is an 
integral multiple of the Width of screen scanning in the liquid 
crystal display section. 

[0032] Also, a preferable mode is one that Wherein 
includes a unit to have a scanning phase in the backlight 
section lag behind a scanning phase in the liquid crystal 
displaying section. 

[0033] According to a fourth aspect of the present inven 
tion, there is provided a liquid crystal display device includ 
ing: 

[0034] 
[0035] a backlight section used to feed illuminating 

light to the liquid crystal display section Wherein the 
backlight section has a plurality of scanning elec 
trodes; and 

[0036] a unit to have a scanning phase in the back 
light section lag behind a scanning phase in the 
liquid crystal display section, Wherein backlight light 
is fed after a response by the liquid crystal display 
section. 

a liquid crystal display section; 
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[0037] In the foregoing, a preferable mode is one Wherein, 
in the liquid crystal display section, illuminating light for 
displaying is applied from the backlight section to a piXel 
eXisting in a vicinity of a selected scanning line and illumi 
nating light for displaying is not applied from the backlight 
section to a piXel in a non-selected scanning line. 

[0038] Also, a preferable mode is one Wherein the liquid 
crystal display section is driven in a simple matrix manner. 

[0039] Also, a preferable mode is one that Wherein 
includes a unit to change light emitting time in a region 
Where light is being fed in a scanning direction in the 
backlight, thus to change maximum luminance of light in the 
region being scanned. 

[0040] Furthermore, a preferable mode is one that Wherein 
is provided With a light diffusing layer betWeen the liquid 
crystal display section and the backlight section to diffuse 
light fed from the backlight section in a plane direction 
inside the light diffusing layer. 

[0041] According to a ?fth aspect of the present invention, 
there is provided a liquid crystal display device including: 

[0042] 
[0043] a backlight section used to feed illuminating 

light to the liquid crystal display device; and 

[0044] a prism layer made up of a single layer or a 
plurality of layers used to change light fed from the 
backlight section into light having directivity, being 
mounted betWeen the liquid crystal display section 
and the backlight section. 

a liquid crystal display section; 

[0045] In the foregoing, a preferable mode is one that 
Wherein the backlight section, the prism layer, a light 
diffusing layer used to diffuse light fed through the prism 
layer from the backlight section in a plane direction inside 
the light diffusing layer and the liquid crystal display sec 
tion, Which are stacked in layers in this order. 

[0046] According to a siXth aspect of the present inven 
tion, there is provided a liquid crystal display device includ 
ing: 

[0047] 
[0048] a backlight section used to feed illuminating 

light to the liquid crystal display section; and 

[0049] an anti-EMI (Electro-Magnetic Interference) 
?lter layer being mounted betWeen the liquid crystal 
display section and the backlight section. 

a liquid crystal display section; 

[0050] In the foregoing, a preferable mode is one Wherein 
the anti-EMI ?lter layer is mounted internally in the liquid 
crystal displaying section. 

[0051] According to a seventh aspect of the present inven 
tion, there is provided a liquid crystal display device includ 
ing: 

[0052] 
[0053] a backlight section used to feed illuminating 

light to the liquid crystal display section; and 

[0054] Wherein the backlight section, an anti-EMI 
?lter layer, a light diffusing layer used to diffuse light 
fed through the anti-EMI ?lter layer from the back 
light section in a plane direction inside the light 

a liquid crystal display section; 
















































