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LIQUID CRYSTAL DISPLAY AND METHOD
FOR MANUFACTURING THE SAME

FIELD OF THE INVENTION

[0001] The present invention relates to liquid crystal dis-
plays and method for manufacturing the same, and particu-
larly to a liquid crystal panel preventing inner electrical
elements from being damaged by the electro static, and a
method for manufacturing the same.

GENERAL BACKGROUND

[0002] An LCD is capable of displaying a clear and sharp
image through thousands or even millions of pixels that
make up the complete image. The liquid crystal display has
thus been applied to various electronic equipment in which
messages or pictures need to be displayed, such as mobile
phones and notebook computers. The liquid crystal display
generally includes a liquid crystal panel for displaying
images, and a backlight for illuminating the liquid crystal
panel. The liquid crystal panel generally includes a thin film
transistor (TFT) substrate, a color filter (CF) substrate, and
a liquid crystal layer sandwiched between the two sub-
strates. When a voltage is provided to the TFT substrate and
the CF substrate, an electrical field is produced between the
TFT substrate and the CF substrate to control the rotation of
the liquid crystal molecular of the liquid crystal layer from
realizing the image display.

[0003] As shown in FIG. 6 and FIG. 7, a typical liquid
crystal panel 1 is shown. The liquid crystal panel 1 has a TFT
substrate 11, a CF substrate 13, a liquid crystal layer 15, and
a sealant 17 connecting and sealing the TFT substrate 11 and
the CF substrate 13 to form an accommodating space to
receive the liquid crystal layer 15. The TFT substrate 11 has
a plurality of conductive metal lines 111 and a common
electrode 112 formed at an inner surface thereof. The
common electrode 112 is disposed at a peripheral region of
the TFT substrate 11. The CF substrate 13 has a transparent
conductive layer 131 formed at an inner surface thereof,
which extends to an edge of the CF substrate 13 and covers
the whole inner surface of the CF substrate 13. In addition,
a plurality of conductive adhesive 170 is doped in the sealant
17, which electrically connect the common electrode 112
and the transparent conductive layer 131.

[0004] In operation, a voltage is provided on the TFT
substrate 11 and the CF substrate 13, an electrical field is
formed between the plurality of conductive metal lines III of
the TFT substrate 11 and the transparent conductive layer
131 of the CF substrate 13. Liquid crystal molecular of the
liquid crystal layer 15 rotates under the control of the
electrical field to realize the image display.

[0005] However, the transparent conductive layer 131
extends to the edge of the CF substrate 13, and so the
transparent conductive layer 131 of the CF substrate 13 can
introduce the electro static into the liquid crystal panel 1,
when an electro static discharge (ESD) phenomena pro-
duces. The electro static will damage the electrical elements
in the liquid crystal panel 1, such as the conductive metal
lines 111, driver IC (not shown), and etc.
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[0006] Accordingly, what is needed is a liquid crystal
panel and a method for manufacturing the same that can
overcome the above-described deficiencies.

SUMMARY

[0007] In one preferred embodiment, an exemplary liquid
crystal panel has a first substrate; a second substrate opposite
to the first substrate, which includes a conductive layer
formed thereat; a liquid crystal layer sandwiched between
the first and the second substrates, and a sealant provided at
the peripheral region of the first substrate and the second
substrate. The conductive layer is adjacent to the liquid
crystal layer, which remains the peripheral region of the
second substrate uncovered.

[0008] In another preferred embodiment, an exemplary
method of manufacturing a liquid crystal panel has follow-
ing steps: providing a first and a second substrates; forming
a conductive layer at the second substrate, which remains the
peripheral region of the second substrate uncovered; attach-
ing a sealant between the first and the second substrates to
form a receiving space; and filling liquid crystal materials in
the receiving space.

[0009] Other novel features and advantages will become
more apparent from the following detailed description when
taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is an exploded, isometric view of a liquid
crystal panel according to a first embodiment of the present
invention.

[0011] FIG. 2 is a partly, enlarged, side cross-sectional
view of the liquid crystal panel of FIG. 1, corresponding to
line II-II thereof.

[0012] FIG. 3 is a flow chart showing a method of manu-
facturing the liquid crystal panel of FIG. 1.

[0013] FIG. 4 is similar to FIG. 2, but essentially showing
a corresponding view in the case of a liquid crystal panel
according to a second embodiment of the present invention.
[0014] FIG. 5 shows the steps of manufacturing the liquid
crystal panel of FIG. 4.

[0015] FIG. 6 is an exploded, isometric view of a conven-
tional liquid crystal panel, and

[0016] FIG. 7 is a partly, enlarged, side cross-sectional
view of the liquid crystal panel shown in FIG. 6, corre-
sponding to line VII-VII thereof.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0017] Referring to FIGS. 1 and 2, aspects of a liquid
crystal panel 2 according to a first embodiment of the present
invention are shown. The liquid crystal panel 2 includes a
first substrate 21, a second substrate 23, a sealant 27, and a
liquid crystal layer 25. The first substrate 21 and the second
substrate 23 are oriented opposite to each other. The sealant
is sandwiched between the first and the second substrates 21,
23, at the peripheral region thereof, which defines an accom-
modating space to receive the liquid crystal layer 25 therein,
cooperating with the first and the second substrates 21, 23.
[0018] The first substrate 21 is a TFT substrate, which has
a plurality of metal electrodes 211, a common electrode 212
and a ground electrode 213, formed at an inner surface
thereof. The common electrode 212 and the ground elec-
trode 213 are formed at the peripheral region of the first
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substrate 21, which are insulated to each other through a
groove (not labeled). The second substrate 23 is a color filter
substrate, which has a black matrix 231 and a transparent
conductive electrode 233, formed on an inner surface thereof
in that order from top to bottom. The transparent conductive
electrode 233 only covers a main part of the second substrate
23, and remains the peripheral region of the second substrate
23 uncovered, that is the transparent conductive electrode
233 has an area smaller than that of the first substrate 21.
[0019] A plurality of conductive adhesive particles 270 are
doped in the sealant 27, which electrically connect the
common electrode 212 of the first substrate 21 and the
transparent conductive electrode 233 for electrically con-
ducting the first and the second substrates 21, 23.

[0020] In assembly, the first and the second substrates 21,
23 are opposite to each other, and the sealant 27 is sand-
wiched therebetween, corresponding to the peripheral region
of the first and the second substrates 21, 23. The sealant 27
encloses the transparent conductive electrode 233 and the
common electrode 212 therein, and covers the ground elec-
trode 213. Thus, the transparent conductive electrode 233
and the common electrode 212 are not exposed in the
external atmosphere.

[0021] In operation, a voltage is provided on the first
substrate 21 and the second substrate 23, an electrical field
is produced between the plurality of conductive metal elec-
trodes 211 of the first substrate 21 and the transparent
conductive electrode 231 of the second substrate 23. Liquid
crystal molecular of the liquid crystal layer 25 rotates under
the control of the electrical field to realize the image display.
[0022] Compare to the typical liquid crystal panel 1, the
transparent conductive electrode 233 of the liquid crystal
panel 2 is enclosed by the sealant 27, which is not exposed
in the external atmosphere. So, the electro static being
introduced to the enclosed transparent conductive electrode
233 can be avoided. Therefore, the inner electrical elements
can be prevented from damaging by the electro static
discharging phenomena.

[0023] Referring to FIG. 3, a flow chart of a method for
manufacturing the liquid crystal panel 2 is shown. The
method for fabricating the liquid crystal panel 2 includes the
following steps.

[0024] In step S1, forming the sealant 27 at the first
substrate 21, the sealant 27 is applied at a periphery region
ofthe inner surface of the first substrate 21 through a coating
method or a spreading method.

[0025] In step S2, disposing the transparent conductive
layer 233 on the second substrate 23, the transparent con-
ductive material is spread on the inner surface of the second
substrate 23, and then a margin of the transparent conductive
material is etched to expose the peripheral of the second
substrate 23.

[0026] In step S3, filling liquid crystal molecular, the
liquid crystal molecular is dropped in a space surrounded by
the sealant 27 and the first substrate 21 to form the liquid
crystal layer 25. After then, a plurality of spacers (not
shown) can be dispersed in the liquid crystal layer 25.
[0027] In step S4, abutting the first and the second sub-
strates, the second substrate 23 is loosely attached onto the
first substrate 21, and is pressed. So, the sealant 27 fills a gap
between the transparent conductive layer 233 and the
peripheral region of the second substrate 23 with the periph-
eral region of the first substrate 21, which assures the
electrical connection between the common electrode 212 of
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the first substrate 21 and the transparent conductive layer
233 of the second substrate 23.

[0028] Instep S5, curing the sealant 27 to combine the first
and the second substrates 21, 23, ultraviolet light or heat is
used to cure the sealant 27 to realize the sealing of the liquid
crystal panel 2.

[0029] Further or alternative embodiments may include
the following. In a second embodiment of the present
invention, referring to FIG. 4, a liquid crystal panel 3 has a
structure same to that of the liquid crystal panel 2 except that
a transparent metal layer formed at a second substrate 33 is
divided to a main part (not labeled) and a peripheral part (not
labeled) surrounding the main part, by a groove 336. The
main part forms a transparent conductive layer 333, and the
peripheral part forms an electro static conductive layer 335,
insulated with the transparent conductive layer 333. The
electro static conductive layer 335 corresponds to a ground
electrode 313 formed at a first substrate 31. The electro static
conductive layer 335 extends to an edge of the second
substrate 33. After assembly, the sealant 37 fills the groove
336 and encloses the transparent conductive layer 333
therein. Thus, the transparent conductive layer 333 is not
exposed at the external atmosphere.

[0030] As shown in FIG. 5, the groove 336 can be formed
by a photo-mask process. A light source (not shown) and a
first photo-mask 50 are used to expose the transparent metal
material. The photo-mask 50 is a slit mask, which has a slit
region 51 and a shielding region (not labeled). The slit
region 51 of the photo-mask 50 has a higher light transmit-
tance ratio than the shielding region. Thus, light energy
exiting from the slit region 51 is higher than that exiting
from the shielding region. Then the transparent metal mate-
rial is developed, thereby forming the transparent metal
layer having the main part (not labeled) and the peripheral
part (not labeled) surrounding the main part, by the groove
336. The main part forms the transparent conductive layer
333, and the peripheral part forms the electro static conduc-
tive layer 335.

[0031] It is believed that the present embodiments and
their advantages will be understood from the foregoing
description, and it will be apparent that various changes may
be made thereto without departing from the spirit and scope
of the invention or sacrificing all of its material advantages,
the examples hereinbefore described merely being preferred
or exemplary embodiments of the invention.

What is claimed is:

1. A liquid crystal panel comprising:

a first substrate;

a second substrate opposite to the first substrate, which

comprises a conductive layer formed thereat;

a liquid crystal layer sandwiched between the first and the

second substrates, and

a sealant provided at the peripheral region of the first

substrate and the second substrate;

wherein the conductive layer is adjacent to the liquid

crystal layer, which remains the peripheral region of the
second substrate uncovered.

2. The liquid crystal panel as claimed in claim 1, wherein
the sealant encloses the conductive layer in the liquid crystal
panel.

3. The liquid crystal panel as claimed in claim 1, wherein
the conductive layer is not exposed in the external atmo-
sphere.
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4. The liquid crystal panel as claimed in claim 1, further
comprises an electro static conductive layer formed on the
second substrate, surrounding and spacing the conductive
layer.

5. The liquid crystal panel as claimed in claim 4, wherein
the electro static conductive layer extends to an edge of the
second substrate.

6. The liquid crystal panel as claimed in claim 4, wherein
a groove is provided between the electro static conductive
layer and the conductive layer.

7. The liquid crystal panel as claimed in claim 1, wherein
the first substrate is a thin film substrate, which comprises a
ground electrode formed in an inner surface of the first
substrate.

8. The liquid crystal panel as claimed in claim 7, wherein
the ground electrode corresponds to the electro static con-
ductive layer.

9. The liquid crystal panel as claimed in claim 1, wherein
the second substrate is a color filter substrate.

10. A method of manufacturing a liquid crystal panel
comprising:
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providing a first and a second substrates;

forming a conductive layer at the second substrate, which
remains the peripheral region of the second substrate
uncovered;

attaching a sealant between the first and the second

substrates to form a receiving space; and

filling liquid crystal materials in the receiving space.

11. The method as claimed in claim 10, wherein the
conductive layer is coated or spread on the second substrate.

12. The method as claimed in claim 10, further compris-
ing a step of forming an electro static conductive layer on the
second substrate, surrounding and spacing the conductive
layer.

13. The method as claimed in claim 10, wherein the
electro static conductive layer extends to an edge of the
second substrate.

14. The method as claimed in claim 12, further compris-
ing a step of a ground electrode formed in an inner surface
of the first substrate.

15. The method as claimed in claim 14, wherein the
ground electrode corresponds to the electro static conductive
layer.



patsnap

LT RBFROF) HRERERESESE
NIF(2E)E US20080088758A1 [F(2E)A 2008-04-17
HiES US11/974846 HiEA 2007-10-16

PRIFRB(RFR)AGE) BEEBEROBRLA
RF(EFR)AGE) Bol e BiROBERAT.

HAREEANR)AGE) FHolXs

[#R]REAA SHIE DE CHING

3PN SHIE, DE-CHING

IPCH%E GO2F1/1333 HO1L21/02

CPCH %% G02F2001/133388 GO2F1/1341

1k AR 095138082 2006-10-16 TW

HAth 22 FF SRRk US7760278

SNERaE Espacenet USPTO

BE(®) g
FONERBER (2) BEE—BR (21) SE—ERENNE=ER 273

(23) , HEFEELFERNSBE (233 ) REF—NME_ER2E

|
WHERE (25)  WRRBEE-RENE-RENEAKSNENN [
. _ N1l 11
(27), SEESREEHAE , AHREE - ERNAB KR EES. ,’///’/,/’// ’//’/// ////’/////’///,///,////’/
7/ ///, ol i ////, /////, /,/////////
il /// (ITHA I I A ?83



https://share-analytics.zhihuiya.com/view/3a787ce6-2fc6-4e5f-88fa-a994c4dff452
https://worldwide.espacenet.com/patent/search/family/039302745/publication/US2008088758A1?q=US2008088758A1
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=%2220080088758%22.PGNR.&OS=DN/20080088758&RS=DN/20080088758

