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(57) ABSTRACT

An embodiment touch-control screen includes a metal frame,
aliquid crystal display embedded into the metal frame, and a
touch-control panel covering the liquid crystal display, where
the touch-control panel includes a transparent conductive
shield layer, and the transparent conductive shield layer is
electrically connected to the metal frame. An embodiment
mobile communications device includes the touch-control

screen.
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TOUCH-CONTROL SCREEN AND MOBILE
COMMUNICATIONS DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to Chinese Patent
Application No. 201220442450.2, filed on Aug. 31, 2012,
which is hereby incorporated by reference in its entirety.

TECHNICAL FIELD

[0002] The present utility model relates to the field of
touch-control display, in particular, to a touch-control screen
and a mobile communications device.

BACKGROUND

[0003] A touch-control screen is the simplest, and most
convenient and natural man-machine interactive manner at
present. Endowing multimedia with a brand new look, the
touch-control screen is applied to various types of electronic
devices.

[0004] In a touch-control screen, a touch-control panel is
arranged on a liquid crystal display, resulting in electromag-
netic interference during the work period of the liquid crystal
display. Further, the electromagnetic interference affects the
performance of the touch-control pane and an electronic
device installed with a touch-control screen. For example, for
a mobile phone provided with a touch-control screen, the
electromagnetic interference generated by the liquid crystal
display may directly affect the performance of the touch-
control screen and the mobile phone. Meanwhile, the electro-
magnetic interference generated by the liquid crystal display
radiates out from the mobile phone through the touch-control
panel. This may intensify the effect on the performance of a
mobile phone antenna.

[0005] At present, acommon method used for shielding the
electromagnetic interference generated by the liquid crystal
display is to add a conductive and light-penetrable shield
layer between the touch-control panel and the liquid crystal
display. Despite the effect on shielding the electromagnetic
interference to a certain extent, this method has rather high
COsts.

SUMMARY

[0006] The technical problem that the present utility model
needs to solve is to provide a touch-control screen and a
mobile communications device, so as to effectively shield the
electromagnetic interference generated by the liquid crystal
display, simplify processing techniques, and lower the costs.
[0007] To solve the foregoing technical problem, the
embodiments of the present utility model adopt the following
technical solutions:

[0008] A touch-control screen includes a metal frame, a
liquid crystal display embedded into the metal frame, and a
touch-control panel covering the liquid crystal display, where
the touch-control panel includes a transparent conductive
shield layer, and the transparent conductive shield layer is
electrically connected to the metal frame.

[0009] The touch-control screen further includes a silicon
dioxide shield layer arranged in the touch-control panel at an
end near the liquid crystal display, where the transparent
conductive shield layer is arranged on the silicon dioxide
shield layer at an end far away from the liquid crystal display,
the silicon dioxide shield layer has through-holes, and the
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transparent conductive shield layer is electrically connected
to the metal frame through the through-holes.

[0010] The silicon dioxide shield layer has a plurality of
through-holes, and among the plurality of through-holes, a
distance between two adjacent through-holes is a product ofa
wavelength of interference electromagnetic waves of the lig-
uid crystal display and 1/20.

[0011] The through-holes are located near an edge of the
silicon dioxide shield layer.

[0012] The distance between the through-holes and the
edge of the silicon dioxide shield layer is greater than or equal
to a creepage distance of test voltage when a static test is
performed on the touch-control screen.

[0013] The transparent conductive shield layer is con-
nected to the metal frame through conductive adhesive or
conductive foam.

[0014] A mobile communications device includes the
touch-control screen.

[0015] Inthetouch-control screen provided by the embodi-
ments of the present utility model, the transparent conductive
shieldlayer in the touch-control panel and the metal frame are
electrically connected. Therefore, the touch-control panel
and the metal frame form an integrated structure that absorbs
electromagnetic interference, which effectively shields the
electromagnetic interference generated by the liquid crystal
display. Also, compared with electromagnetic interference
shielding manners in the prior art, the utility model has the
benefits of simple processing techniques for manufacturing
the shielding structure and low costs.

BRIEF DESCRIPTION OF DRAWINGS

[0016] To illustrate the technical solutions in the embodi-
ments of the present utility model or in the prior art more
clearly, the following briefly introduces the accompanying
drawings required for describing the embodiments or the
prior art. Apparently, the accompanying drawings in the fol-
lowing description show merely some embodiments of the
present utility model, and persons of ordinary skill in the art
may still derive other drawings from these accompanying
drawings without creative efforts.

[0017] FIG. 1 s a structural schematic diagram of a touch-
control screen according to an embodiment of the present
utility model;

[0018] FIG. 2is a structural schematic diagram of a cross-
section of a touch-control panel according to an embodiment
of the present utility model; and

[0019] FIG. 3 is astructural schematic diagram of a bottom
plane of a touch-control panel according to an embodiment of
the present utility model.

DESCRIPTION OF EMBODIMENTS

[0020] The following clearly and completely describes the
technical solutions in the embodiments of the present utility
model with reference to the accompanying drawings in the
embodiments of the present utility model. Apparently, the
described embodiments are merely a part rather than all ofthe
embodiments of the present utility model. All other embodi-
ments obtained by persons of ordinary skill in the art based on
the embodiments of the present utility model without creative
efforts shall fall within the protection scope of the present
utility model.

[0021] An embodiment of the present utility model pro-
vides a touch-control screen. As shown in FIG. 1, the touch-
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control screen includes: a metal frame 1, a liquid crystal
display 2 embedded into the metal frame 1, and a touch-
control panel 3 covering the liquid crystal display 2, where the
touch-control panel 3 includes a transparent conductive
shield layer, and the touch-control screen is characterized in
that the transparent conductive shield layer is electrically
connected to the metal frame.

[0022] The metal frame 1 is arranged on the outer side of
the liquid crystal display 2 to support and protect the liquid
crystal display 2; and the touch-control panel 3 covers the
liquid crystal display 2 and forms an enclosed structure with
the metal frame 1, so that the liquid crystal display 2 is sealed
in the structure. Therefore, the electromagnetic interference
generated by the liquid crystal display 2 is sealed in the
enclosed structure formed by the metal frame 1 and the touch-
control panel 3, may only radiate into the metal frame 1 or the
touch-control panel 3, and may not directly radiate out of the
enclosed structure.

[0023] Because the metal frame 1 is connected to a ground
cable of an electronic device where the touch-control screen
is located, and in the embodiment of the present utility model,
the transparent conductive shield layer in the touch-control
panel 3 is electrically connected to the metal frame 1, so that
the transparent conductive shield layer is also connected to
the ground cable of the electronic device to form a shielded
body. In this case, the electromagnetic interference generated
onthetop surface of the liquid crystal display 2 is absorbed by
the transparent conductive shield layer in the touch-control
panel 3 and is led to the ground cable. Therefore, the electro-
magnetic interference is prevented from penetrating the
touch-control panel to interfere the touch-control panel and
the electronic device. The electromagnetic interference gen-
erated on the lateral surface and the bottom surface of the
liquid crystal display 2 is absorbed by the metal frame 1 and
led to the ground cable. After the transparent conductive
shield layer is electrically connected to the metal frame 1, the
touch-control panel 3 and the metal frame 1 form an inte-
grated structure that absorbs electromagnetic interference,
where the structure encloses the liquid crystal display 2
inside, thereby effectively shielding the electromagnetic
interference generated by the liquid crystal display 2.

[0024] Inthe touch-control screen provided by the embodi-
ment of the present utility model, the transparent conductive
shield layer in the touch-control panel and the metal frame are
electrically connected. Therefore, the touch-control panel
and the metal frame form an integrated structure that absorbs
electromagnetic interference, which effectively shields the
electromagnetic interference generated by the liquid crystal
display. Also, compared with electromagnetic interference
shielding manners in the prior art, the utility model has the
benefits of simple processing techniques for manufacturing
the shielding structure and low costs.

[0025] Further, in the embodiment of the present utility
model, as shown in FIG. 1 and FIG. 2, the touch-control
screen 3 further includes a silicon dioxide shield layer 6
arranged in the touch-control panel 3 at an end near the liquid
crystal display 2, the transparent conductive shield layer 5 is
arranged on the silicon dioxide shield layer 6 at an end far
away from the liquid crystal display 2, the silicon dioxide
shield layer 6 has through-holes 4, and the transparent con-
ductive shield layer 5 is electrically connected to the metal
frame 1 through the through-holes 4.

[0026] The touch-control panel 3 adopts a multi-layered
structure which implements the touch-control function of the
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touch-control panel. In the multi-layered structure of the
touch-control panel, the silicon dioxide shield layer 6 is
arranged at the bottom, and the transparent conductive shield
layer 5 is arranged on the silicon dioxide shield layer 6. In the
embodiment of the present utility model, the through-holes 4
are formed on the surface of the silicon dioxide shield layer 6,
and the through-holes 4 penetrate the upper and lower sur-
faces of the silicon dioxide shield layer 6, so that part of the
transparent conductive shield layer 5 arranged in the silicon
dioxide shield layer 6 exposed out of the silicon dioxide
shield layer 6 at the outermost layer of the touch-control panel
3. The exposed points of the transparent conductive shield
layer 5 are connected to the metal frame 1 to achieve electric
connection between the transparent conductive shield layer 5
and the metal frame 1 through the through-holes 4.

[0027] Optionally, the transparent conductive shield layer
may be electrically connected to the metal frame through
conductive adhesive or conductive foam. The exposed points
of the transparent conductive shield layer may be electrically
connected to the metal frame in an electroplating manner, and
the exposed points of the transparent conductive shield layer
may be connected to the metal frame through other transpar-
ent conductive materials, where one end of a conductive
material is connected to the exposed points of the transparent
conductive shield layer and the other end of the conductive
material may be connected to the side wall on the inner wall
of the metal frame, and the conductive material is arranged in
aplace other than that of the liquid crystal display, so that the
arrangement of the liquid crystal display is not affected.
[0028] Further, in the embodiment of the present utility
model, as shown in FIG. 3, the silicon dioxide shield layer 6
has a plurality of through-holes, so that the transparent con-
ductive shield layer 5 has a plurality of exposed points.
Among the plurality of through-holes, the distance between
two adjacent through-holes is the product of a wavelength of
interference electromagnetic waves of the liquid crystal dis-
play and 1/20. If the wavelength of interference electromag-
netic waves of the liquid crystal display is A, set the distance
between two adjacent through-holes 4 to A/20. Setting the
distance between two adjacent through-holes 4 to be 1/20 of
the interference wavelength may improve the shielding effect
of the transparent conductive shield layer and prevent the
leakage of interference electromagnetic waves.

[0029] Further, in the embodiment of the present utility
model, the through-holes are arranged near an edge of the
silicon dioxide shield layer. The through-holes are arranged
in a position near the four edges of the silicon dioxide shield
layer, so that the length of a conductive material used for
connecting the exposed points of the transparent conductive
shield layer 5 and the metal frame is shortened to lower the
costs. Meanwhile, the position of the conductive material
may be near the edge of the touch-control panel to reduce the
affect caused by the conductive material on the light trans-
mission of the touch-control panel.

[0030] Further, in the embodiment of the present utility
model, the distance between the positions of the through-
holes 4 and the edge of the silicon dioxide shield layer 6 is
greater than or equal to the creepage distance of test voltage
when a static test is performed on the touch-control screen.
When a static test is performed on the touch-control screen
provided by the embodiment of the present utility model,
static electricity may directly act on the exposed points ofthe
transparent conductive shield layer 5 through the edge of the
touch-control panel to damage the touch-control panel, and



US 2014/0063362 A1l

therefore, in the present utility model, the distance between
the through-holes 4 and the edge of the silicon dioxide shield
layer 6 is set to be greater than or equal to the creepage
distance of test voltage when the static test is performed. In
this case, during the static test, the test voltage may not
directly act on the exposed points of the transparent conduc-
tive shield layer 5 through the edge of the silicon dioxide
shield layer 6, preventing the damage caused by static elec-
tricity on the touch-control panel.

[0031] An embodiment of the present utility model pro-
vides a mobile communications device which includes the
touch-control screen provided by the foregoing embodi-
ments. After the touch-control screen provided by the present
utility model is arranged on the mobile communications
device, the electromagnetic interference generated by the
liquid crystal display is effectively prevented from interfering
with antennas of the mobile communications device.

[0032] In the touch-control screen and the mobile commu-
nications device provided by the embodiments of the present
utility model, the through-holes are arranged on the surface of
the silicon dioxide shield layer, so that part of the transparent
conductive shield layer is exposed out of the touch-control
panel. By connecting the exposed points of the transparent
conductive shield layer to the metal frame, the transparent
conductive shield layer and the metal frame are electrically
connected, and further, the touch-control panel and the metal
frame form an integrated structure that absorbs electromag-
netic interference, thereby effectively shielding electromag-
netic interference generated by the liquid crystal display.
Also, compared with electromagnetic interference shielding
manners in the prior art, the utility model has the benefits of
simple processing techniques for manufacturing the shielding
structure and low costs.

[0033] The foregoing descriptions are merely specific
embodiments of the present utility model, but are not
intended to limit the protection scope of the present utility
model. Any variation or replacement readily figured out by
persons skilled in the art within the technical scope disclosed
in the present utility model shall fall within the protection
scope of the present utility model. Therefore, the protection
scope of the present utility model shall be subject to the
protection scope of the claims.

1-15. (canceled)

16. A touch-control screen, comprising:

ametal frame;

aliquid crystal display embedded into the metal frame; and

a touch-control panel covering the liquid crystal display,
wherein the touch-control panel comprises a transparent
conductive shield layer that is electrically connected to
the metal frame.

17. The touch-control screen according to claim 16,
wherein the touch-control panel further comprises a silicon
dioxide shield layer arranged in the touch-control panel at a
first end near the liquid crystal display, wherein the transpar-
ent conductive shield layer is arranged on the silicon dioxide
shield layer at a second end far away from the liquid crystal
display, wherein the silicon dioxide shield layer has a plural-
ity of through-holes, and wherein the transparent conductive
shield layer is electrically connected to the metal frame
through the through-holes.

18. The touch-control screen according to claim 17,
wherein, among the plurality of through-holes, a distance
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between two adjacent through-holes is a product of a wave-
length of interference electromagnetic waves of the liquid
crystal display and 1/20.

19. The touch-control screen according to claim 18,
wherein the plurality of through-holes are located near an
edge of the silicon dioxide shield layer.

20. The touch-control screen according to claim 19,
whereina distance between the plurality of through-holes and
the edge of the silicon dioxide shield layer is greater than or
equal to a creepage distance of test voltage when a static test
is performed on the touch-control screen.

21. The touch-control screen according to claim 16,
wherein the transparent conductive shield layer is connected
to the metal frame through conductive adhesive or conductive
foam.

22. The touch-control screen according to claim 17,
wherein the transparent conductive shield layer is connected
to the metal frame through conductive adhesive or conductive
foam.

23. The touch-control screen according to claim 18,
wherein the transparent conductive shield layer is connected
to the metal frame through conductive adhesive or conductive
foam.

24. The touch-control screen according to claim 19,
wherein the transparent conductive shield layer is connected
to the metal frame through conductive adhesive or conductive
foam.

25. The touch-control screen according to claim 20,
wherein the transparent conductive shield layer is connected
to the metal frame through conductive adhesive or conductive
foam.

26. A mobile communications device, comprising:

a touch-control screen comprising

a metal frame;

a liquid crystal display embedded into the metal frame;
and

atouch-control panel covering the liquid crystal display,
wherein the touch-control panel comprises a transpar-
ent conductive shield layer that is electrically con-
nected to the metal frame.

27. The mobile communications device according to claim
26, wherein the touch-control panel further comprises a sili-
con dioxide shield layer arranged in the touch-control panel at
a first end near the liquid crystal display, wherein the trans-
parent conductive shield layer is arranged on the silicon diox-
ide shield layer at a second end far away from the liquid
crystal display, wherein the silicon dioxide shield layer has a
plurality of through-holes, and wherein the transparent con-
ductive shield layer is electrically connected to the metal
frame through the through-holes.

28. The mobile communications device according to claim
27, wherein, among the plurality of through-holes, a distance
between two adjacent through-holes is a product of a wave-
length of interference electromagnetic waves of the liquid
crystal display and 1/20.

29. The mobile communications device according to claim
28, wherein the plurality of through-holes are located near an
edge of the silicon dioxide shield layer.

30. The mobile communications device according to claim
29, wherein a distance between the plurality of through-holes
and the edge of the silicon dioxide shield layer is greater than
or equal to a creepage distance of test voltage when a static
test is performed on the touch-control screen.
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31. The mobile communications device according to claim
26, wherein the transparent conductive shield layer is con-
nected to the metal frame through conductive adhesive or
conductive foam.



THMBW(EF)

[ i (S RIR) A ()

RF(EFR)AGE)

HAT R E (TR AGE)

FRI& B A

RHA

IPCHEKS
CPCH ¥ 5
LR
NS

BEG®)

—FXESNMZERS  SRERER  RATEERNREERE
DR BHRELNRNMEER  EPM2ARIFEASEFHE
ZERSEFHEBERIEEER, XEMBIBEREIEMRER.

patsnap

MERNBHBEERE

US20140063362A1 AFF(AE)A 2014-03-06
US13/960152 HiE A 2013-08-06
HPEHRERA A

DI, WEI
Z0U, JIE

GO02F1/1333
GO02F1/13338 G02F2001/133334 GO6F1/182 G06F3/041 GO6F2203/04107
201220442450.2 2012-08-31 CN

Espacenet  USPTO



https://share-analytics.zhihuiya.com/view/5d39461c-d400-4599-baad-c7399ffeb839
https://worldwide.espacenet.com/patent/search/family/047822522/publication/US2014063362A1?q=US2014063362A1
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=%2220140063362%22.PGNR.&OS=DN/20140063362&RS=DN/20140063362

