
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

38
5 

78
0

A
1

TEPZZ¥¥8578ZA_T
(11) EP 3 385 780 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
10.10.2018 Bulletin 2018/41

(21) Application number: 17165072.4

(22) Date of filing: 05.04.2017

(51) Int Cl.:
G02F 1/1333 (2006.01) G09G 3/36 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
MA MD

(71) Applicant: PowerView Display Corporation
Zhubei City, Hsinchu County 30265 (TW)

(72) Inventor: CHIEN, Cheng-Pang
Zhubei City, 
Hsinchu County 30265 (TW)

(74) Representative: Krauns, Christian
Wallinger Ricker Schlotter Tostmann 
Patent- und Rechtsanwälte Partnerschaft mbB 
Zweibrückenstraße 5-7
80331 München (DE)

(54) LCD PANEL CUTTING METHOD AND LCD SYSTEM USING SAME

(57) A LCD cutting method is provided. Firstly, a LCD
panel with M gate layout traces is cut into a cut LCD panel
along a direction parallel to the M gate layout traces. The
cut LCD panel includes a cut active area and a cut inactive
area. The cut inactive area includes N serially-connected
gate drivers. The cut active area includes N gate layout

traces. The N gate layout traces are connected with the
N serially-connected gate drivers, respectively. Moreo-
ver, N and M are positive integers, and N is smaller than
M. Then, an input terminal of a first gate driver of the N
serially-connected gate drivers is connected with a con-
trol layout trace.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a LCD panel,
and more particularly to a LCD panel cutting method and
a LCD display system using the method.

BACKGROUND OF THE INVENTION

[0002] Nowadays, LCD panels are widely used as TV
screens or computer screens. Generally, the LCD panel
has a standard size according to the size and the aspect
ratio of the TV screen or the computer screen.
[0003] For example, the manufacturers of LCD panels
provide LCD panels having a standard size (e.g., 40 inch-
es) and a standard aspect ratio (e.g., 16:9) to the man-
ufacturers of TV sets. Moreover, the manufacturers of
TV sets employ the standard-sized LCD panels to pro-
duce the 40-inch TV set.
[0004] In industrial applications, it is usually necessary
to design electronic products having a specified aspect
ratio. For example, the aspect ratio of some electronic
billboards is 16:5. However, in terms of considering the
production cost, the manufacturers of LCD panels do not
prefer to produce the LCD panels having the specified
aspect ratio because the marketing demand is insuffi-
cient. Because of the above reasons, the LCD panels
having the standard size are employed to produce the
electronic billboards. Under this circumstance, the elec-
tronic billboards are very bulky.
[0005] FIG. 1 is a schematic view illustrating a conven-
tional electronic billboard having a specified aspect ratio.
For producing an electronic billboard 100 having the
specified aspect ratio of 16:5, an outer frame 120 is used
to shelter a portion of the standard-size LCD panel 110.
Although the electronic billboard 100 has the specified
aspect ratio of 16:5, the volume of the electronic billboard
100 is very large.

SUMMARY OF THE INVENTION

[0006] An embodiment of the present invention pro-
vides a LCD cutting method. Firstly, a LCD panel with M
gate layout traces is cut into a cut LCD panel along a
direction parallel to the M gate layout traces. The cut LCD
panel includes a cut active area and a cut inactive area.
The cut inactive area includes N serially-connected gate
drivers. The cut active area includes N gate layout traces.
The N gate layout traces are connected with the N seri-
ally-connected gate drivers, respectively. Moreover, N
and M are positive integers, and N is smaller than M.
Then, an input terminal of a first gate driver of the N se-
rially-connected gate drivers is connected with a control
layout trace.
[0007] Another embodiment of the present invention
provides a LCD display system. The LCD display system
includes a cut LCD panel. The cut LCD panel includes a

cut active area and a cut inactive area. The cut inactive
area includes N serially-connected gate drivers. The cut
active area includes N gate layout traces. The N gate
layout traces are connected with the N serially-connected
gate drivers, respectively. The cut LCD panel is obtained
by cutting a LCD panel with M gate layout traces along
a direction parallel to the M gate layout traces. Moreover,
N and M are positive integers, and N is smaller than M.
The cut inactive area further includes a conductive line
and a control layout trace. The control layout trace is
connected with an input terminal of a first gate driver of
the N serially-connected gate drivers through the con-
ductive line.
[0008] Numerous objects, features and advantages of
the present invention will be readily apparent upon a
reading of the following detailed description of embodi-
ments of the present invention when taken in conjunction
with the accompanying drawings. However, the drawings
employed herein are for the purpose of descriptions and
should not be regarded as limiting.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The above objects and advantages of the
present invention will become more readily apparent to
those ordinarily skilled in the art after reviewing the fol-
lowing detailed description and accompanying drawings,
in which:

FIG. 1 (prior art) is a schematic view illustrating a
conventional electronic billboard having a specified
aspect ratio;

FIG. 2A schematically illustrates the architecture of
a LCD display system according to an embodiment
of the present invention;

FIG. 2B schematically illustrates the architecture of
a LCD display system according to another embod-
iment of the present invention;

FIGS. 3A, 3B and 3C schematically illustrate the
steps of a LCD panel cutting method according to
an embodiment of the present invention; and

FIG. 4 schematically illustrates the architecture of a
LCD display system according to a further embodi-
ment of the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0010] FIG. 2A schematically illustrates the architec-
ture of a LCD display system according to an embodiment
of the present invention. As shown in FIG. 2A, the LCD
display system 200 comprises a LCD panel 210, a timing
controller 250 and a source driver 240. The LCD panel
210 comprises an active area 220 and an inactive area
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230.
[0011] The active area 220 comprises plural gate lay-
out traces, plural pixels p in an array arrangement and
plural source layout traces. In case that the LCD panel
210 has a standard size, an aspect ratio of 16:9 and a
resolution of 1024x768, the active area 220 comprises
at least 768 gate layout traces g1∼g768, 1024 source
layout traces s1∼s1024 and 1024x768 pixels. Each pixel
p is connected with a corresponding gate layout trace
and a corresponding source layout trace.
[0012] The inactive area 230 comprises plural serially-
connected gate drivers. Since the resolution of the LCD
panel 210 is 1024x768, the inactive area 230 comprises
768 serially-connected gate drivers. Each gate driver
generates a gate pulse to the corresponding gate layout
trace. The next-stage gate driver generates the corre-
sponding gate pulse according to the gate pulse from the
previous-stage gate driver.
[0013] As shown in FIG. 2A, the timing controller 250
is connected with a control layout trace Cts of the inactive
area 230 through a flexible cable 252. The control layout
trace Cts is also connected with the input terminal of the
first gate driver, which is located at the upper left side of
the inactive area 230. The control layout trace Cts re-
ceives a vertical start pulse Cvst from the timing controller
250.
[0014] When the timing controller 250 generates the
vertical start pulse Cvst to the input terminal of the first
gate driver, the first gate driver generates a gate pulse
to the gate layout trace g1. When the gate pulse from the
gate layout trace g1 is received by the second gate driver,
the second gate driver generates a gate pulse to the gate
layout trace g2. The rest may be deduced by analogy.
Consequently, all of the gate drivers generate the corre-
sponding gate pulses to the corresponding gate layout
traces g1∼g768 sequentially.
[0015] Under control of the timing controller 250, the
source driver 240 generates image data Ds1∼Ds1024 to
the corresponding source layout traces s1∼s1024.
[0016] Moreover, when the timing controller 250 gen-
erates the vertical start pulse Cvst, the source driver 240
correspondingly generates the image data Ds1∼Ds1024
to the corresponding source layout traces s1∼s1024. For
example, when the first-row pixels p receive the gate
pulse through the gate layout trace g1, all of the first-row
pixels p receive the image data Ds1∼Ds1024 through the
corresponding source layout traces s1∼s1024. Similarly,
when the second-row pixels p receive the gate pulse
through the gate layout trace g2, all of the second-row
pixels p receive the image data Ds1∼Ds1024 through the
corresponding source layout traces s1∼s1024. The rest
may be deduced by analogy. After the 768 gate pulses
are generated sequentially, all of the pixels of the LCD
panel 210 receive the image data. Consequently, an im-
age frame having an aspect ratio of 16:9 is shown on the
LCD panel 210.
[0017] FIG. 2B schematically illustrates the architec-
ture of a LCD display system according to another em-

bodiment of the present invention. In comparison with
the LCD display system 200 of FIG. 2A, the wiring struc-
ture of the inactive area 290 in the LCD display system
300 of this embodiment is distinguished. The wiring struc-
ture of the inactive area 290 will be described as follows.
[0018] Since the lateral edge of the inactive area 290
is very narrow, the inactive area 290 is only sufficient to
include the gate drivers but insufficient to include the con-
trol layout trace. For solving the above drawback, the
lateral edge of the inactive area 290 is additionally
equipped with plural layout line segments. Moreover,
these layout line segments are connected with each other
through flexible cables 301∼30n. Meanwhile, the timing
controller 250 can be electrically connected with the first
gate driver, and the vertical start pulse Cvst from the tim-
ing controller 250 can be transmitted to the first gate driv-
er.
[0019] The present invention further provides a LCD
panel cutting method. By the LCD panel cutting method,
a LCD panel having the standard size is cut into a LCD
panel having a specified aspect ratio. After the control
layout trace Cts is repaired, the LCD panel having a de-
sired aspect ratio can be normally operated.
[0020] FIGS. 3A, 3B and 3C schematically illustrate
the steps of a LCD panel cutting method according to an
embodiment of the present invention.
[0021] As shown in FIG. 3A, a LCD panel 310 having
the standard size is provided. The LCD panel 310 may
be provided by the LCD panel manufacturer. For exam-
ple, the aspect ratio of the LCD panel 310 is 16:9. That
is, the configuration of the LCD panel 310 is similar to
that of the LCD panel 210 of FIG. 2A.
[0022] In order to produce a LCD panel having the as-
pect ratio of 16:5, the LCD panel 310 is cut along a hor-
izontal line passing through the two points A and B. That
is, the gate layout traces g340∼g768 are retained. After
the cutting step is completed, a cut LCD panel 310a as
shown in FIG. 3B is produced. The aspect ratio of the cut
LCD panel 310a is 16:5.
[0023] As shown in FIG. 3B, the control layout trace
Cts is not connected with any gate driver at this stage.
For allowing the cut LCD panel 310a to be normally op-
erated, the control layout trace Cts should be repaired.
As mentioned above, the vertical start pulse Cvst from
the timing controller 250 is transmitted to the first gate
driver through the control layout trace Cts. As shown in
FIG. 3C, the control layout trace Cts and the input termi-
nal of the first gate driver are connected with each other
through a conductive line 350. Consequently, the first
gate driver of the cut LCD panel 310a is electrically con-
nected with the control layout trace Cts.
[0024] A LCD display system is shown in FIG. 3C. The
LCD display system 390 comprises the cut LCD panel
310a, a timing controller 250 and a source driver 240.
The cut LCD panel 310a comprises a cut active area
320a and a cut inactive area 330a.
[0025] The cut active area 320a comprises plural gate
layout traces, plural pixels p in an array arrangement and
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plural source layout traces. Since the cut LCD panel 310a
has an aspect ratio of 16:5 and a resolution of 1024x429,
the cut active area 320a comprises at least 429 gate lay-
out traces g340∼g768, 1024 source layout traces s1
∼s1024 and 1024x429 pixels.
[0026] The cut inactive area 330a comprises plural se-
rially-connected gate drivers. Since that the resolution of
the cut LCD panel 310a is 1024x429, the cut inactive
area 330a comprises 429 serially-connected gate driv-
ers. Each gate driver generates a gate pulse to the cor-
responding gate layout trace. The next-stage gate driver
generates the corresponding gate pulse according to the
gate pulse from the previous-stage gate driver.
[0027] In this embodiment, the timing controller 250 is
connected with the control layout trace Cts of the cut
inactive area 330a through a flexible cable 252. The con-
trol layout trace Cts is also connected with the input ter-
minal of the first gate driver through the conductive line
350. Consequently, the control layout trace Cts receives
a vertical start pulse Cvst from the timing controller 250.
[0028] When the timing controller 250 generates the
vertical start pulse Cvst to the input terminal of the first
gate driver, the first gate driver generates a gate pulse
to the gate layout trace g340. When the gate pulse from
the gate layout trace g1 is received by the second gate
driver, the second gate driver generates a gate pulse to
the gate layout trace g341. The rest may be deduced by
analogy. Consequently, all of the gate drivers generate
the corresponding gate pulses to the corresponding gate
layout traces g340∼g768 sequentially.
[0029] Under control of the timing controller 250, the
source driver 240 generates image data Ds1 ∼Ds1024
to the corresponding source layout traces s1∼s1024.
[0030] Moreover, when the timing controller 250 gen-
erates the vertical start pulse Cvst, the source driver 240
correspondingly generates the image data Ds1∼Ds1024
to the corresponding source layout traces s1∼s1024. For
example, when the first-row pixels p receive the gate
pulse through the gate layout trace g340, all of the first-
row pixels p receive the image data Ds1∼Ds1024 through
the corresponding source layout traces s1∼s1024. Sim-
ilarly, when the second-row pixels p receive the gate
pulse through the gate layout trace g341, all of the sec-
ond-row pixels p receive the image data Ds1∼Ds1024
through the corresponding source layout traces
s1∼s1024. The rest may be deduced by analogy. After
the 429 gate pulses are generated sequentially, all of the
pixels of the LCD panel 210 receive the image data. Con-
sequently, an image frame having the aspect ratio of 16:5
is shown on the cut LCD panel 310a.
[0031] FIG. 4 schematically illustrates the architecture
of a LCD display system according to a further embodi-
ment of the present invention. Firstly, a LCD panel having
a standard size is provided. The configuration of the LCD
panel having the standard size is similar to that of the
LCD panel 210 of FIG. 2B. In order to produce a LCD
panel having the aspect ratio of 16:5, the LCD panel 310
is cut along a horizontal line passing through the two

points C and D. After the LCD panel cutting method, the
LCD display system 395 as shown in FIG. 4 is produced.
The LCD display system 395 comprises a cut LCD panel
310b, a timing controller 250 and a source driver 240.
The cut LCD panel 310b comprises a cut active area
320b and a cut inactive area 330b.
[0032] The cut active area 320b comprises plural gate
layout traces, plural pixels p in an array arrangement and
plural source layout traces. Since the cut LCD panel 310b
has an aspect ratio of 16:5 and a resolution of 1024x429,
the cut active area 320b comprises at least 429 gate lay-
out traces g340∼g768, 1024 source layout traces
s1∼s1024 and 1024x429 pixels.
[0033] The cut inactive area 330b comprises plural se-
rially-connected gate drivers. Since that the resolution of
the cut LCD panel 310b is 1024x429, the cut inactive
area 330b comprises 429 serially-connected gate driv-
ers. Each gate driver generates a gate pulse to the cor-
responding gate layout trace. The next-stage gate driver
generates the corresponding gate pulse according to the
gate pulse from the previous-stage gate driver.
[0034] Moreover, the lateral edge of the cut inactive
area 330b is additionally equipped with plural layout line
segments. Moreover, these layout line segments are
connected with each other through flexible cables
340∼34n. The control layout trace Cts is also connected
with the input terminal of the first gate driver through a
conductive line 355. Consequently, the control layout
trace Cts receives a vertical start pulse Cvst from the
timing controller 250.
[0035] When the timing controller 250 generates the
vertical start pulse Cvst to the input terminal of the first
gate driver, the first gate driver generates a gate pulse
to the gate layout trace g340. When the gate pulse from
the gate layout trace g340 is received by the second gate
driver, the second gate driver generates a gate pulse to
the gate layout trace g341. The rest may be deduced by
analogy. Consequently, all of the gate drivers generate
the corresponding gate pulses to the corresponding gate
layout traces g340∼g768 sequentially.
[0036] Under control of the timing controller 250, the
source driver 240 generates image data Ds1∼Ds1024 to
the corresponding source layout traces s1∼s1024.
[0037] Moreover, when the timing controller 250 gen-
erates the vertical start pulse Cvst, the source driver 240
correspondingly generates the image data Ds1∼Ds1024
to the corresponding source layout traces s1∼s1024. For
example, when the first-row pixels p receive the gate
pulse through the gate layout trace g340, all of the first-
row pixels p receive the image data Ds1∼Ds1024 through
the corresponding source layout traces s1∼s1024. Sim-
ilarly, when the second-row pixels p receive the gate
pulse through the gate layout trace g341, all of the sec-
ond-row pixels p receive the image data Ds1∼Ds1024
through the corresponding source layout traces
s1∼s1024. The rest may be deduced by analogy. After
the 429 gate pulses are generated sequentially, all of the
pixels of the LCD panel 210 receive the image data. Con-
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sequently, an image frame having the aspect ratio of 16:5
is shown on the cut LCD panel 310a.
[0038] From the above descriptions, the present inven-
tion provides a LCD panel cutting method and a LCD
display system using the method. Firstly, a LCD panel
with M gate layout traces is cut into a cut LCD panel along
a direction parallel to the M gate layout traces. The cut
LCD panel comprises a cut active area and a cut inactive
area. The cut inactive area comprises N serially-connect-
ed gate drivers. The cut active area comprises N gate
layout traces. The N gate layout traces are connected
with the N serially-connected gate drivers, respectively.
Moreover, N and M are positive integers, wherein N is
smaller than M. Then, the input terminal of the first gate
driver of the N serially-connected gate drivers in the cut
inactive area is connected with a control layout trace.
Consequently, a vertical start pulse is transmitted to the
first gate driver of the N serially-connected gate drivers
through the control layout trace.
[0039] While the invention has been described in terms
of what is presently considered to be the most practical
and preferred embodiments, it is to be understood that
the invention needs not be limited to the disclosed em-
bodiment. On the contrary, it is intended to cover various
modifications and similar arrangements included within
the spirit and scope of the appended claims which are to
be accorded with the broadest interpretation so as to en-
compass all such modifications and similar structures.

Claims

1. A LCD cutting method, comprising steps of:

allowing a LCD panel (310) with M gate layout
traces to be cut into a cut LCD panel (310a)
along a direction (AB) parallel to the M gate lay-
out traces, wherein the cut LCD panel (310a)
comprises a cut active area (320a) and a cut
inactive area (330a), the cut inactive area (330a)
comprises N serially-connected gate drivers, the
cut active area (320a) comprises N gate layout
traces, and the N gate layout traces are con-
nected with the N serially-connected gate driv-
ers, respectively, wherein N and M are positive
integers, and N is smaller than M; and
connecting an input terminal of a first gate driver
of the N serially-connected gate drivers with a
control layout trace (Cts).

2. The LCD cutting method as claimed in claim 1,
wherein a vertical start pulse is transmitted to the
first gate driver of the N serially-connected gate driv-
ers through the control layout trace.

3. The LCD cutting method as claimed in claim 2,
wherein the vertical start pulse is generated by a
timing controller, and the vertical start pulse is trans-

mitted from the timing controller to the control layout
trace of the cut inactive area.

4. The LCD cutting method as claimed in claim 3,
wherein the cut active area comprises plural source
layout traces, and the plural source layout traces are
connected with a source driver, wherein the timing
controller controls the source driver to generate plu-
ral image data to the corresponding source layout
traces.

5. A LCD display system (390), comprising:

a cut LCD panel (310a) comprising a cut active
area (320a) and a cut inactive area (330a),
wherein the cut inactive area (330a) comprises
N serially-connected gate drivers, the cut active
area (320a) comprises N gate layout traces, and
the N gate layout traces are connected with the
N serially-connected gate drivers, respectively,
wherein the cut LCD panel (310a) is obtained
by cutting a LCD panel (310) with M gate layout
traces along a direction (AB) parallel to the M
gate layout traces, N and M are positive integers,
and N is smaller than M,
wherein the cut inactive area (330a) further com-
prises a conductive line (350) and a control lay-
out trace (Cts), and the control layout trace (Cts)
is connected with an input terminal of a first gate
driver of the N serially-connected gate drivers
through the conductive line (350).

6. The LCD display system as claimed in claim 5,
wherein the LCD display system further comprises
a timing controller for generating a vertical start
pulse, wherein the vertical start pulse is transmitted
to the input terminal of the first gate driver of the N
serially-connected gate drivers through the control
layout trace.

7. The LCD display system as claimed in claim 6,
wherein the LCD display system further comprises
a source driver, and the cut active area further com-
prises plural source layout traces, wherein the plural
source layout traces are connected with the source
driver.

8. The LCD display system as claimed in claim 7,
wherein the timing controller controls the source driv-
er to generate plural image data to the corresponding
source layout traces.
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摘要(译)

提供一种LCD切割方法。首先，沿着与M栅极布局迹线平行的方向将具
有M栅极布局迹线的LCD面板切割成切割LCD面板。切割的LCD面板包
括切割有效区域和切割无效区域。切割非活动区域包括N个串联连接的栅
极驱动器。切割有源区包括N个栅极布局迹线。 N个栅极布局迹线分别与
N个串联连接的栅极驱动器连接。此外，N和M是正整数，并且N小于M.
然后，N个串联连接的栅极驱动器的第一栅极驱动器的输入端子与控制布
局迹线连接。

https://share-analytics.zhihuiya.com/view/2ab23f14-1120-436d-a1c1-2f31863f3d59
https://worldwide.espacenet.com/patent/search/family/058632144/publication/EP3385780A1?q=EP3385780A1

