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LIQUID CRYSTAL PANEL AND LIQUID

CRYSTAL DISPLAY
BACKGROUND
[0001] 1. Technical Field
[0002] The disclosure relates to the liquid crystal display

field, and more particularly, to a liquid crystal panel and a
liquid crystal display.

[0003] 2. Related Art

[0004] Inthe industry of flat panel displays, the frame of the
devices has become thinner and thinner. More specifically, for
portable displays, such as cell phones, tablet PCs, the frame of
those devices has become thinner and thinner, In addition, the
industry tried to manufacture those devices without frames.
Thereby, the usage of the devices is increased, and the visual
effect of the devices is improved.

[0005] At present, the mainstream liquid displays are con-
sisted of a LCD (liquid Crystal Display) and a backlight. The
amount of light leaving from the backlight and passing
through the liquid crystal layer is adjusted according to the
index of refraction and anisotropy of the liquid crystal mol-
ecules. Thus, the expected image is displayed on the screen.

[0006] The top cover is used for preventing the backlight
spreading out form the edge of the LCD, which may cause the
loss of the brightness of the backlight and the interference to
people’s eves. However, as accompanied with the develop-
ment of thin frames, the frame of the LCD (the region
between the edge of the display section and the edge of the
LCD) and the frame of the cover have become thinner and
thinner. Currently, the width can be 1 mm or even smaller than
1 mm. When the size of the edge of the top cover is smaller,
the ability of preventing light leaking is worse. Besides, LCD
displays are mainly assembled by a backlight, a LCD and a
top cover, and the tolerances is around 0.2 mm, so that it is
more probable to leak light. Therefore, risk of leaking light
for the products with a thinner width would become higher
and higher.

[0007] Besides, in order to precisely control the accuracy
and the quality of the edge of the products, as shown in Fig. a
of FIG. 1, the edge of the LCD is designed to include a clean
glass section 11, in some cases, the width of the clean glass
section 11 is even greater. Opaque images are not allowed to
be existed at the clean glass section 11. Thereby, the accuracy
and the quality of the LCD can be monitored through the
clean glass section 11. If all the clean glass section 11 is
covered by BM, then BM would interfere the accuracy and
the quality of the LCD. Since the clean glass section 11 is
transparent, the backlight can pass through the clean glass
section 11, which leads to light leaking, and further makes it
more difficult to cover the leaked light for the top cover.

[0008] In order to solve the problem of light leaking from
the edge of LCD display modules, as shown in Fig. b in FIG.
1, the industry provides a method that: a black tape is sticked
to the edge of the backlight or the back of the LCD display so
as to prevent light leaking. However, an additional process is
necessary to stick the black tape onto the device. Additionally,
the accuracy of sticking the black tape makes the process
more complicated, in which many problems occur. Specifi-
cally, the probability of leaking light at the non-terminal
section is even higher.
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SUMMARY

[0009] According to the above problems, the disclosure
provides a liquid crystal panel and a liquid crystal display so
as to prevent light leaking from the edge and to improve visual
quality.

[0010] In order to accomplish the above purpose, one
embodiment of the disclosure provides a liquid crystal panel,
wherein the crystal panel is divided into a display section and
a non-display section, the non-display section is disposed
outside the display section. The non-display section sut-
rounds the display section. The liquid crystal panel comprises
a first substrate, a second substrate, a liquid crystal layer, and
alight blocking layer. The second substrate is disposed oppo-
site to the first substrate. The liquid crystal layer is clamped
between the first substrate and the second substrate. The light
blocking layer is disposed at the first substrate, wherein the
light blocking layer is disposed at the narrow frame of the
non-display section for preventing light leaking from the edge
of the liquid crystal panel.

[0011] Wherein, the non-display section comprises a black
matrix section, a terminal section and a non-terminal section.
The terminal section is disposed at the section of the liquid
crystal panel having a greater width. The black matrix section
is disposed outside the display section. The black matrix
section surrounds the display section. The rest section of the
non-display section is the non-terminal section. The non-
terminal section is the narrow frame of the liquid crystal
panel.

[0012] Wherein, the light blocking layer is disposed at the
non-terminal section of the non-display section.

[0013] Wherein, the second substrate comprises a clean
glass section disposed at the section corresponding to the
non-display section.

[0014] Wherein, the light blocking layer adopts the metal-
lic layer 1 in the five photomask process of TFT.

[0015] Wherein, the light blocking layer adopts the metal-
lic layer 2 in the five photomask process of TFT.

[0016] Wherein, the light blocking layer adopts a-Si, LTPS,
or the metallic layer in the TFT process of IGZO technique.
[0017] Wherein, the light blocking layer adopts the thin
film in the on cell touch technique.

[0018] Wherein, the light blocking layer is capable of pro-
tecting the liquid crystal panel from static electricity.

[0019] In order to accomplish the above purpose, another
embodiment of the disclosure provides a liquid crystal dis-
play, wherein the liquid crystal display comprises a liquid
crystal panel, wherein the crystal panel is divided into a
display section and a non-display section, the non-display
section is disposed outside the display section, the non-dis-
play section surrounds the display section, the liquid crystal
panel comprises a first substrate, a second substrate, a liquid
crystal layer, and a light blocking layer. The second substrate
is disposed opposite to the first substrate. The liquid crystal
layer is clamped between the first substrate and the second
substrate. The light blocking layer is disposed at the first
substrate, wherein the light blocking layer is disposed at the
narrow frame of the non-display section for preventing light
leaking from the edge of the liquid crystal panel.

[0020] Wherein, the non-display section comprises a black
matrix section, a terminal section and a non-terminal section.
The terminal section is disposed at the section of the liquid
crystal panel having a greater width. The black matrix section
is disposed outside the display section. The black matrix
section surrounds the display section. The rest section of the
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non-display section is the non-terminal section. The non-
terminal section is the narrow frame of the liquid crystal
panel.

[0021] Wherein, the light blocking layer is disposed at the
non-terminal section of the non-display section.

[0022] Wherein, the second substrate comprises a clean
glass section disposed at the section corresponding to the
non-display section.

[0023] Wherein, the light blocking layer adopts the metal-
lic layer 1 in the five photomask process of TFT.

[0024] Wherein, the light blocking layer adopts the metal-
lic layer 2 in the five photomask process of TFT.

[0025] Wherein, the light blocking layer adopts a-Si, LTPS,
or the metallic layer in the TFT process of IGZO technique.
[0026] Wherein, the light blocking layer adopts the thin
film in the on cell touch technique.

[0027] Wherein, the light blocking layer is capable of pro-
tecting the liquid crystal panel from static electricity.

[0028] The technical features of the disclosure, which are
distinguishable from the present technique, are that: the crys-
tal panel is divided into a display section and a non-display
section. The non-display section is disposed outside the dis-
play section, and the non-display section surrounds the dis-
play section. The liquid crystal panel comprises a first sub-
strate, a second substrate, a liquid crystal layer, and a light
blocking layer. The second substrate is disposed opposite to
the first substrate. The liquid crystal layer is clamped between
the first substrate and the second substrate. The light blocking
layer is disposed at the first substrate, wherein the light block-
ing layer is disposed at the narrow frame of the non-display
section for preventing light leaking from the edge of the liquid
crystal panel. Therefore, the disclosure can prevent light leak-
ing from the edge of the liquid crystal panel so that the visual
quality is improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] In order to explain the technical solutions of the
disclosure more clearly, the brief description of the drawings
for explanation of the embodiments is given as below. Appar-
ently, the following drawings are merely some embodiments
of the disclosure.

[0030] For those skilled in the art, the other drawings are
attainable without creative endeavor according to these draw-
ings, wherein:

[0031] FIG.1is the schematic diagram ofthe present liquid
crystal panel; and

[0032] FIG. 2 isthe schematic diagram of the liquid crystal
panel of the embodiment according to the disclosure.

DETAILED DESCRIPTION

[0033] The following description with reference to the
accompanying drawings is provided to clearly and com-
pletely explain the exemplary embodiments of the disclosure.
It is apparent that the following embodiments are merely
some embodiments of the disclosure rather than all embodi-
ments of the disclosure.

[0034] According to the embodiments in the disclosure, all
the other embodiments attainable by those skilled in the art
without creative endeavor belong to the protection scope of
the disclosure.

[0035] Referto FIG. 2, and FIG. 2 is the schematic diagram
of the liquid crystal panel of the embodiment according to the
disclosure. As shown in FIG. 2, a liquid crystal panel 20 is
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divided into a display section 201 and a non-display section
201. The non-display section 202 is disposed outside the
display section 201, and the non-display section 202 sur-
rounds the display section 201. The liquid crystal panel 20
comprises a first substrate 21, a second substrate 22, a liquid
crystal layer (not shown), and a light blocking layer 210. The
second substrate 22 is disposed opposite to the first substrate
21. The liquid crystal layer is clamped between the first sub-
strate 21 and the second substrate 22. The light blocking layer
210 is disposed at the first substrate 21, wherein the light
blocking layer 210 is disposed at the narrow frame of the
non-display section 202 for preventing light leaking from the
edge of the liquid crystal panel. Preferably, the first substrate
21 is an array substrate, and the second substrate 22 is a color
filter (CF).

[0036] According to the embodiment of the disclosure, the
non-display section 202 further comprises a black matrix
section 203, a terminal section 204 and a non-terminal section
203. The black matrix section 205 is disposed outside the
display section 201. The black matrix section 205 surrounds
the display section 201. The terminal section 204 and the
non-terminal section 203 are disposed outside the black
matrix section 205, as well as the terminal section 204 and the
non-terminal section 203 surround the black matrix section
205. The terminal section 204 is disposed at the section of the
liquid crystal panel 20 having a greater width. The rest section
of the non-display section 202 is the non-terminal section 20.
The non-terminal section 203 is the narrow frame of the liquid
crystal panel 20. The light blocking layer 210 is disposed at
the non-terminal section 203 of the non-display section 202.
The second substrate 22 comprises a clean glass section 220
disposed at the section corresponding to the non-display sec-
tion 202. The opaque light blocking layer 210 is formed at the
edge of the first substrate 21 so as to replace transparent clean
glass structure. When the first substrate 21 bonds with second
substrate 22, the light blockinglayer 210, which is disposed at
the first substrate, is capable of preventing the backlight pass-
ing through the clean glass structure, so as to prevent the
problem of light leaking. Since the light blocking layer 210,
which is made of metal, is light-reflective, so that the light
blocking layer 210 does not interfere the examination for the
accuracy of the periphery of LCD and the yield. Thus, it can
fulfill the need of the current process that the frame of the
liquid crystal panel 20 can be shortened for improving the
visual effects while, at the meanwhile, preventing light leak-
ing from the edge.

[0037] Inmore preferable embodiments, the light blocking
layer 210 adopts the metallic layer existing in the process of
manufacturing the first substrate 21, such as the metallic layer
1 and 2 in the five photomask process of TFT. However, the
disclosure is not limited thereto. In other embodiments, the
thin films or structures in other processes, which are light-
reflective and opaque, can be used as the light blocking layer
210. For example, the light blocking layer 210 can adopt the
metallic layer 1 in the five photomask process of TFT. Spe-
cifically, the light blocking layer 210 can be manufactured
with the gate metallic layer at the same time. Alternatively, the
light blocking layer 210 can adopt the metallic layer 2 in the
five photomask process of TFT. Wherein, the metallic layer 2
is the ohmic contact layer contacting the source. Specifically,
the light blocking layer 210 can adopt a-Si, LTPS (Low Tem-
perature Poly-silicon), or the metallic layer in the TFT pro-
cess of IGZO (indium gallium zinc oxide) technique. Specifi-
cally, the light blocking layer 210 can be each of the metallic
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layers described in the above TFT process. According to the
embodiment of the disclosure, the light blocking layer 210
can also adopt the thin film in the on cell touch technique,
which has a reflective and opaque thin film or structure.
[0038] Insome other embodiments of the disclosure, when
the opaque metallic layer is used at the side for the light
blocking layer 210, the light blocking layer 210 can also
achieve the effect of electro-static discharge (ESD). In the
process of large version typesetting, the light blocking layer
210, which is used for electro-static discharging, can connect
to each other or solely locates at each of the panel. Thus, the
light blocking layer 210 is capable of protecting the liquid
crystal panel 20 from static electricity.

[0039] According to another embodiment, the disclosure
further provides a liquid crystal display. The liquid crystal
display comprises the liquid crystal panel in FIG. 2, which is
described above.

[0040] In summary, the disclosure provides aliquid crystal
panel, wherein the crystal panel is divided into a display
section and a non-display section. The non-display section is
disposed outside the display section, and the non-display
section surrounds the display section. The liquid crystal panel
comprises a first substrate, a second substrate, a liquid crystal
layer, and a light blocking layer. The second substrate is
disposed opposite to the first substrate. The liquid crystal
layer is clamped between the first substrate and the second
substrate. The light blocking layer is disposed at the first
substrate, wherein the light blocking layer is disposed at the
narrow frame of the non-display section for preventing light
leaking from the edge of the liquid crystal panel. Therefore,
the disclosure can prevent light leaking from the edge of the
liquid crystal panel so that the visual quality is improved.
[0041] Note that the specifications relating to the above
embodiments should be construed as exemplary rather than as
limitative of the present disclosure. The equivalent variations
and modifications on the structures or the process by refer-
ence to the specification and the drawings of the disclosure,
for exaniple the combination of the technical features in each
embodiment, and application to the other relevant technology
fields directly or indirectly should be construed similarly as
falling within the protection scope of the disclosure.

1. A liquid crystal panel, wherein the liquid crystal panel is
divided into a display section and a non-display section, the
non-display section is disposed outside the display section,
the non-display section surrounds the display section,
wherein the non-display section comprises a black matrix
section, a terminal section and a non-terminal section, the
terminal section is disposed at the section of the liquid crystal
panel having a greater width, the black matrix section is
disposed outside the display section, the black matrix section
surrounds the display section, the rest section of the non-
display section is the non-terminal section, which is a narrow
frame, the liquid crystal panel comprises:

an array substrate;

a color filter substrate, disposed opposite to the array sub-
strate, the color filter substrate comprises a clean glass
section disposed at a section corresponding to the non-
terminal section;

a liquid crystal layer, clamped between the array substrate
and the color filter substrate; and

alight blocking layer, disposed at the non-terminal section
of the array substrate, for preventing light leaking from
the edge of the liquid crystal panel.
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2~4. (canceled)

5. The liquid crystal panel according to claim 1, wherein
the light blocking layer adopts the metallic layer 1 in the five
photomask process of TFT.

6. The liquid crystal panel according to claim 1, wherein
the light blocking layer adopts the metallic layer 2 in the five
photomask process of TFT.

7. The liquid crystal panel according to claim 6, wherein
the light blocking layer adopts a-Si, LTPS, or the metallic
layer in the TFT process of IGZO technique.

8. The liquid crystal panel according to claim 1, wherein
the light blocking layer adopts the thin film in the on cell
touch technique.

9. The liquid crystal panel according to claim 1, wherein
the light blocking layer is capable of protecting the liquid
crystal panel from static electricity.

10. A liquid crystal display, wherein the liquid crystal
display comprises a liquid crystal panel, the liquid crystal
panel is divided into a display section and a non-display
section, the non-display section is disposed outside the dis-
play section, the non-display section surrounds the display
section, wherein the non-display section comprises a black
matrix section, a terminal section and a non-terminal section,
the terminal section is disposed at the section of the liquid
crystal panel having a greater width, the black matrix section
is disposed outside the display section, the black matrix sec-
tion surrounds the display section, the rest section of the
non-display section is the non-terminal section, which is a
narrow frame, the liquid crystal panel comprises:
an array substrate;

a color filter substrate, disposed opposite to the array sub-
strate, the color filter substrate comprises a clean glass
section disposed at a section corresponding to the non-
terminal section;

aliquid crystal layer, clamped between the array substrate
and the color filter substrate; and

alight blocking layer, disposed at the non-terminal section
of the array substrate, for preventing light leaking from
the edge of the liquid crystal panel.

11~13. (canceled)

14. The liquid crystal display according to claim 10,
wherein the light blocking layer adopts the metallic layer 1 in
the five photomask process of TFT.

15. The liquid crystal display according to claim 10,
wherein the light blocking layer adopts the metallic layer 2 in
the five photomask process of TFT.

16. The liquid crystal display according to claim 15,
wherein the light blocking layer adopts a-Si, LTPS, or the
metallic layer in the TFT process of IGZO technique.

17. The liquid crystal display according to claim 10,
wherein the light blocking layer adopts the thin film in the on
cell touch technique.

18. The liquid crystal display according to claim 10,
wherein the light blocking layer is capable of protecting the
liquid crystal panel from static electricity.

19. The liquid crystal panel according to claim 1, wherein
the non-terminal section is disposed outside the black matrix,
the non-terminal section surrounds the black matrix.

20. The liquid crystal display according to claim 10,
wherein the non-terminal section is disposed outside the
black matrix, the non-terminal section surrounds the black
matrix.



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

FRI& B A

KRN

IPCH XS
CPCHRF
R 54X
SEpaERE

BEGF)

B R EARN R R L T
US20160187716A1 K (AE)B
US14/433665 FER

RYIHHEEXBEARBRLF

RYIFEXBREERAT

Y THEEXERRERNE.

SONG TAO
SHEN ZHIYUAN
MING XING

SONG, TAO
SHEN, ZHIYUAN
MING, XING

GO02F1/1335
GO02F1/133512 G02F2001/133388
201410850864.2 2014-12-30 CN

Espacenet USPTO

FEARB-—MRBERNRRELRF. REEARSEE-—ER , F=
B, REEMXEE. E-EREFE-ERENRE. RBERES
—ERME-ERzE, KEMEREEE-ERLE, XEHRREE
FRRERD M FEAERL , AT EXNRRERNDEME. Et, &
REATLARS LXMW REARKND SR , NTiiRSURERE.

2016-06-30

2015-01-28

patsnap

20

205


https://share-analytics.zhihuiya.com/view/bd2c237d-6e24-4831-b930-0be223bf989e
https://worldwide.espacenet.com/patent/search/family/056163981/publication/US2016187716A1?q=US2016187716A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220160187716%22.PGNR.&OS=DN/20160187716&RS=DN/20160187716

