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7) ABSTRACT

The present invention discloses a mobile terminal, including
a touch screen, the touch screen including a touch cover
plate. The touch screen further includes a sensing identifi-
cation module, the touch cover plate covering the sensing
identification module. In the embodiments of the present
invention, the sensing identification module is integrated
into a touch screen, and a full touch panel is used. In this
way, the problem of sense of difference which is brought by
the independently assembled sensing identification module
is solved from the visual and tactile perspectives, the manu-
facturing procedure is simplified, production and utilization
efficiencies are improved, and user’s satisfaction 1is
enhanced.
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MOBILE TERMINAL

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of International
Patent Application No. PCT/CN2014/088291, with an intet-
national filing date of Oct. 10, 2014, designating the United
States, now pending, which is based on Chinese Patent
Application No. 2014102685893, filed Jun. 16, 2014. The
contents of these specifications are incorporated herein by
reference.

BACKGROUND OF THE INVENTION

[0002] Field of the Invention

[0003] The present invention relates to the technical field
of mobile terminals, and in particular, to a mobile terminal
with a touch screen equipped with a sensing identification
module.

[0004] Description of the Related Art

[0005] At present, a press-type capacitive sensing identi-
fication module of the latest generation of smart handheld
devices at home and abroad is embedded into a slot opened
on a touch screen such that the sensing identification module
is exposed to a user’s fingers for touches. Such design not
only increases manufacturing difficulty of the touch screen,
butalso enhances sense of difference which is brought by the
independently assembled sensing identification module
from the visual and tactile perspectives. This affects the
entire structure, appearance and user experience of the
device.

SUMMARY OF THE INVENTION

[0006] The present invention is intended to solve at least
one of the above problems in the related art.

[0007] To this end, one objective of the present invention
is to provide a mobile terminal, where a sensing identifica-
tion module is integrated into a touch screen thereof. With
this technical solution, the problem of sense of difference
which is brought by the independently assembled sensing
identification module is solved from the visual and tactile
perspectives, the manufacturing procedure is simplified,
production and utilization efficiencies are improved, and
user’s satisfaction of is bettered.

[0008] The present invention is implemented by: a mobile
terminal, including a touch screen, the touch screen includ-
ing a touch cover plate. The touch screen further includes a
sensing identification module, the touch cover plate covers
the sensing identification module.

[0009] To be specific, the touch cover plate includes a first
part and a second part, a thickness of the second part being
less than a thickness of the first part, the second part entirely
or partially covers the sensing identification module.
[0010] In one embodiment, an upper surface of the touch
cover plate is partially recessed downwardly to form the
second part of the touch cover plate.

[0011] In another embodiment, a lower surface of the
touch cover plate is partially recessed upwardly to form the
second part of the touch cover plate, the sensing identifica-
tion module is entirely or partially located inside the second
part.

[0012] Further, the touch screen further comprises a touch
sensor, the touch sensor is located beneath the touch cover
plate.
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[0013] In one embodiment, a through hole is arranged
between an upper surface and a lower surface of the touch
sensor, the sensing identification module is placed in the
through hole.

[0014] Further, the touch screen further includes a rein-
forcing layer, the reinforcing layer is located beneath the
touch cover plate.

[0015] In one embodiment, a through hole is arranged
between an upper surface and a lower surface of the rein-
forcing layer. the sensing identification module is placed in
the through hole.

[0016] Further, a lower surface of the touch cover plate is
further provided with a silk screen layer.

[0017] Preferably, the sensing identification module
includes at least one of a fingerprint identification module,
a heartbeat identification module and a blood oxygen iden-
tification module.

[0018] The additional aspects and advantages of the pres-
ent invention are partially illustrated in the following
description, and the other portions would become more
obvious from the following description or would be known
from the practice of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] FIG. 1 is a schematic three-dimensional exploded
view of a mobile terminal according to an embodiment of
the present invention;

[0020] FIG. 2 is a schematic section view of the mobile
terminal as illustrated in FIG. 1;

[0021] FIG. 3 is another schematic section view of the
mobile terminal as illustrated in FIG. 1;

[0022] FIG. 4 is still another schematic section view of the
mobile terminal as illustrated in FIG. 1;

[0023] FIG. 5 is yet still another schematic section view of
the mobile terminal as illustrated in FIG. 1;

[0024] FIG. 6 is yet still another schematic section view of
the mobile terminal as illustrated in FIG. 1;

[0025] FIG. 7 is yet still another schematic section view of
the mobile terminal as illustrated in FIG. 1,

[0026] FIG. 8 is another schematic three-dimensional
exploded view of the mobile terminal according to an
embodiment of the present invention; and

[0027] FIG. 9 is a schematic section view of the mobile
terminal as illustrated in FIG. 7.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0028] The embodiments of the present invention are
described in detail hereinafter. Examples of the described
embodiments are given in the accompanying drawings,
wherein the identical or similar reference numerals con-
stantly denote the identical or similar elements or elements
having the identical or similar functions. The specific
embodiments described with reference to the attached draw-
ings are all exemplary, and are intended to illustrate and
interpret the present invention, which shall not be construed
as causing limitations to the present invention.

[0029] Inthe description of the present invention, it should
be understood that the terms “thickness”, “upper”, “lower”,
“front”, “rear”, “left”, “right”, “vertical”, “horizontal”,
“top”, “bottom”, “inner”, “outer” and the like indicate
orientations and position relationships which are based on
the illustrations in the accompanying drawings, and these
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terms are merely for ease and brevity of the description,
instead of indicating or implying that the devices or ele-
ments shall have a particular orientation and shall be struc-
tured and operated based on the particular orientation.
Accordingly, these terms shall not be construed as limiting
the present invention.

[0030] Inthe description of the present invention, it should
be noted that unless otherwise specified and defined, the
terms “mounted”, “coupled”, “connected” and “fixed” and
derivative forms thereof shall be understood in a broad
sense, which, for example, may be understood as fixed
connection, detachable connection or integral connection;
may be understood as mechanical connection or electrical
connection, or understood as direct connection, indirect
connection via an intermediate medium, or communication
between the interiors of two elements or interactions
between two elements. Persons of ordinary skill in the art
may understand the specific meanings of the above terms in
the present invention according to the actual circumstances
and contexts.

[0031] As illustrated in FIG. 1 and FIG. 2, this embodi-
ment discloses a mobile terminal, including a touch screen.
The touch screen includes a touch cover plate 10 and a
sensing identification module 11. The touch cover plate 10
covers the sensing identification module 11. Preferably, the
sensing identification module 11 is one or more of a finger-
print identification module, a heartbeat identification module
and a blood oxygen identification module.

[0032] In this embodiment, the touch cover plate 10
includes a first part 101 and a second part 102, a thickness
of the second part 102 is less than a thickness of the first part
101, and the second part 102 entirely or partially covers the
sensing identification module 11. Objectives of such design
are to reduce the thickness of the touch cover plate 10 in a
region where the sensing identification module 11 is located,
enhance signal strength, and facilitate the sensing identifi-
cation module 11 in data acquisition. Moreover, such design
can also indicate the location where the sensing identifica-
tion module 11 is located, and give convenience to user’s
operations.

[0033] As illustrated in FIG. 3, a lower surface of the
touch cover plate 10 is further provided with a reinforcing
layer 14. In one embodiment, a through hole is arranged
between an upper surface and a lower surface of the rein-
forcing layer 14, and the sensing identification module 11 is
placed in the through hole.

[0034] The lower surface of the touch cover plate 10 is
further provided with a silk screen layer (not labeled with
reference numeral), and the silk screen layer is configured to
indicate the location where the sensing identification module
11 is located, and give convenience to user’s operations.
[0035] Several embodiments of the touch cover plate are
specifically described hereinafter.

Embodiment 1

[0036] As illustrated in FIG. 4 and FIG. 5, an upper
surface of the touch cover plate 10 is partially recessed
downwardly to form the second part 102 of the touch cover
plate 10. The rest part of the touch cover plate 10, except the
recess part, is the first part 101, and the sensing identification
module 11 is located beneath the second part 102. This
reduces the thickness of the touch cover plate in a region
where the sensing identification module is located, enhances
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signal strength, and facilitates the sensing identification
module 11 in data acquisition.

Embodiment 2

[0037] As illustrated in FIG. 6 and FIG. 7, a lower surface
of the touch cover plate 10 may be partially recessed
upwardly to form the second part 102 of the touch cover
plate 10. The rest part of the touch cover plate 10, except the
recess part, is the first part 101, and the sensing identification
module 11 is partially or entirely received inside the second
part 102.

[0038] Asillustrated in F1G. 8 and FIG. 9, the touch screen
further comprises a touch sensor 12, where the touch sensor
12 is located beneath the touch cover plate 10. Preferably, a
through hole 13 may be arranged between an upper surface
and a lower surface of the touch sensor 12, and the sensing
identification module 11 is placed in the through hole.
Nevertheless, the sensor 12 may alternatively be placed in a
side-by-side manner with the sensing identification module
11, and beneath the touch cover plate 10.

[0039] It should be noted that all control circuits, sensing
circuits, memory circuits, and filters and boost circuits may
be integrated in the sensing identification module 11. The
location of the sensing identification module 11 is not
specifically limited. For example, the sensing identification
module 11 may be arranged at the location of a control board
close to a physical HOME key or a virtual HOME key.
[0040] The touch cover plate 10 may be made from
material with a high dielectric constant, high hardness and
high durability, for example, the touch cover plate 10 may be
made form a tempered glass sheet or a sapphire glass sheet.
[0041] In the embodiments of the present invention, the
sensing identification module 11 is integrated into a touch
screen assembly, and a full touch panel is used. In this way,
the problem of sense of difference which is brought by the
independently assembled sensing identification module 11 is
solved from the visual and tactile perspectives, the manu-
facturing procedure is simplified, production and utilization
efficiencies are improved, and user’s satisfaction is
enhanced.

[0042] In addition, it should be noted that the thickness of
the touch cover plate 10 depends on material properties, for
the reason that the touch performance of the sensor 12 is
affected if the touch cover plate 10 is too thin.

[0043] When the sensing identification module is a fin-
gerprint identification module, the fingerprint identification
module includes a series of complicated circuits, including:
a fingerprint identification sensor circuit, a control circuit, a
memory circuit, a filter circuit, and the like, which are
devices capable of implement fingerprint image acquisition.
The fingerprint identification sensor circuit is formed by a
series of analog circuit matrixes having a signal acquisition
function. The fingerprint identification module is internally
provided with a dust-proof cushion, which is configured to
fix the fingerprint identification module, isolate dust, sweat,
water and the like from entering the interior of the finger-
print identification module.

[0044] The fingerprint identification module uses the
multi-chip package technology, and interconnection is
achieved through a circuit substrate. The fingerprint identi-
fication sensor circuit is arranged on the front side of the
entire fingerprint identification module, and the control
circuit and the like on the rear side thereof are all protected
by a filled plastic encapsulation body. The plastic encapsu-
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lation body may be provided in a complete mold process, or
may be formed through the drop glue protection technique.
During the process of the plastic encapsulation, epoxy resins
(compound) or other materials similar to high temperature
resistance and scratch resistance materials may be used.
Nevertheless, the process of the plastic encapsulation is not
limited herein, as long as the circuits are protected from
damages.

[0045] It should be noted that the mobile terminal herein
may be a mobile phone, a tablet computer, or any device
having a touch function.

[0046] In the description of the present specification, ref-
erence terms such as “an embodiment”, “some embodi-
ments”, “examples”, “specific examples”, “some examples”,
or the like are intended to refer to that the specific features,
structures, materials, or characteristics which are described
in combination with the embodiments or examples are
comprised in at least one embodiment or example of the
present invention. In this specification, schematic expres-
sions of the above terms do not necessarily indicate the same
embodiments or examples. In addition, the described spe-
cific features, structures, materials, or characteristics may be
combined in any one or multiple embodiments or examples
in a suitable way. In addition, in case of no contradiction, a
person skilled in the art may incorporate or combine differ-
ent embodiments or examples and features of different
embodiments or examples described in this specification.
[0047] Although the above description illustrates the
embodiments of the present invention, it can be understood
that the embodiments are merely exemplary, and shall not be
construed as limitations to the present invention. Persons of
ordinary skill in the art may derive variations, modifications,
and replacements to the above embodiments within the
scope of the present invention.

INDUSTRIAL PRACTICABILITY

[0048] According to embodiments of the present inven-
tion, the touch cover plate and the induction identification
module are integrated on the touch screen, a full touch panel
is adopted, the problem of the sense of difference caused by
independent assembly of the induction identification module
in vision and touch is solved, the processing procedure is
reduced, the efficiency of production and utilization is
improved, and the satisfaction degree of users is improved.

What is claimed is:

1. A mobile terminal, comprising:

atouch screen, the touch screen comprising a touch cover

plate,

wherein the touch screen further comprises a sensing

identification module, the touch cover plate covers the
sensing identification module.

2. The mobile terminal according to claim 1, wherein the
touch cover plate comprises a first part and a second part, a
thickness of the second part is less than a thickness of the
first part, the second part entirely or partially covers the
sensing identification module.

3. The mobile terminal according to claim 2, wherein an
upper surface of the touch cover plate is partially recessed
downwardly to form the second part of the touch cover plate.

4. The mobile terminal according to claim 2, wherein a
lower surface of the touch cover plate is partially recessed
upwardly to form the second part of the touch cover plate,
the sensing identification module is entirely or partially
located inside the second part.
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5. The mobile terminal according to claim 1, wherein the
touch screen further comprises a touch sensor, the touch
sensor is located beneath the touch cover plate.

6. The mobile terminal according to claim 5, wherein a
through hole is arranged between an upper surface and a
lower surface of the touch sensor, the sensing identification
module is placed in the through hole.

7. The mobile terminal according to claim 1, wherein the
touch screen further comprises a reinforcing layer, the
reinforcing layer is located beneath the touch cover plate.

8. The mobile terminal according to claim 7, wherein a
through hole is arranged between an upper surface and a
lower surface of the reinforcing layer, the sensing identifi-
cation module is placed in the through hole.

9. The mobile terminal according to claim 1, wherein a
lower surface of the touch cover plate is further provided
with a silk screen layer.

10. The mobile terminal according to claim 1, wherein the
sensing identification module comprises at least one of a
fingerprint identification module, a heartbeat identification
module and a blood oxygen identification module.

11. An apparatus, comprising;

a cover plate; and

a sensing identification module arranged beneath the

cover plate;

wherein the cover plate comprises a main part and a

sensing part having a thickness less than the main part,
the sensing identification module is at least partly
covered by the sensing part of the cover plate.

12. The apparatus according to claim 11, wherein the
sensing identification module comprises a fingerprint iden-
tification module.

13. The apparatus according to claim 12, wherein the
sensing identification module further comprises at least one
of a heartbeat identification module and a blood oxygen
identification module.

14. The apparatus according to claim 11, wherein the
cover plate comprises a top touch surface and a bottom
surface opposite to the top touch surface, the sensing iden-
tification module is arranged adjacent to the bottom surface
of the cover plate.

15. The apparatus according to claim 14, wherein the top
touch surface is recessed at the sensing part of the cover
plate for reducing a thickness of the sensing part and
enhancing signal strength of the sensing identification mod-
ule.

16. The apparatus according to claim 14, wherein the
bottom surface is recessed at the sensing part of the cover
plate to form a receiving recess, and the sensing identifica-
tion module is at least partly received in the receiving recess.

17. The apparatus according to claim 14, further com-
prising a reinforcing layer arranged on the bottom surface of
the cover plate, wherein a through hole is formed in the
reinforcing layer at a region corresponding to the sensing
part of the cover plate, and the sensing identification module
is received in the through hole.

18. The apparatus according to claim 14, further com-
prising a silk screen layer arranged on the bottom surface of
the cover plate, wherein the silk screen layer is configured
for indicating a location of the sensing identification mod-
ule.

19. The apparatus according to claim 11, further compris-
ing a touch panel arranged beneath the cover plate, wherein
the touch panel comprises a through hole formed at a region
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corresponding to the sensing part of the cover plate, and the
sensing identification module is received in the through
hole.

20. The apparatus according to claim 12, wherein the
fingerprint identification module comprises a fingerprint
identification sensor circuit with a series of analog circuit
matrixes for providing a signal acquisition function, and a
dust-proof cushion is provided in the fingerprint identifica-
tion module for fixing the fingerprint identification module
and isolating undesired object from entering an intetior of
the fingerprint identification module.
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