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FINGERPRINT SENSOR, METHOD FOR MANUFACTURING

FINGERPRINT SENSOR, AND TERMINAL

FIELD

The present disclosure relates to the field of electronic devices, and particularly
to a fingerprint sensor, a method for manufacturing a fingerprint sensor, and a

terminal.

BACKGROUND

At present, fingerprint sensors are widely used in terminals, for example, mobile
phones, tablet computers, and so on. Generally, the fingerprint sensor includes a
chip unit secured to one or more other elements of the fingerprint sensor, and cannot
be disengaged from the other elements. Thus, when the chip unit needs to be
replaced, the whole fingerprint sensor needs to be replaced, thereby increasing the

cost.

SUMMARY

Embodiments of the present disclosure provide a fingerprint sensor, a terminal,
and a method for manufacturing a fingerprint sensor, which can reduce cost of the
fingerprint sensor.

According to a first aspect, a fingerprint sensor is provided. The fingerprint
sensor may include a chip unit and a first adhesive layer. The chip unit has a first
surface and a second surface opposite to the first surface. The first surface is
configured to receive a touch operation. The first adhesive layer is attached to the
second surface directly or indirectly in a peelable manner.

According to a second aspect, a terminal is provided. The terminal may include
a chip unit, a circuit board, and a first adhesive layer. The chip unit has a first
surface exposed outside of the terminal, and a second surface opposite to the first
surface. The circuit board is connected to the second surface and electrically
coupled to the chip unit. The first adhesive layer is attached to a side of the circuit
board away from the chip unit in a peelable manner.

According to a third aspect, a method for manufacturing a fingerprint sensor is

provided. The method may include providing a chip unit and a first adhesive layer.
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The chip unit has a first surface and a second surface opposite to the first surface.
The first surface is configured to receive a touch operation. The first adhesive layer
is attached to the second surface directly or indirectly in a peelable manner.

In the present disclosure, the chip unit may be attached to another element via the
first adhesive layer, and the first adhesive layer is peelable, thus, when the fingerprint
sensor needs to be replaced, the chip unit can be detached from the other element and

is replaced by another chip unit, thereby reducing cost of the fingerprint sensor.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to illustrate the technical solutions of the embodiments of the present
disclosure more clearly, the accompanying drawings used in the description of the
embodiments will be briefly described, it will be apparent that the accompanying
drawings described in the following are some embodiments of the present disclosure,
and it will be apparent to those skilled in the art that other drawings can be obtained
from the accompanying drawings without any creative effort.

FIG. 1 is an exploded view of a fingerprint sensor in accordance with an
embodiment of the present disclosure.

FIG. 2 is a sectional view of the fingerprint sensor of FIG. 1.

FIG. 3 is a sectional view of a fingerprint sensor in accordance with a second
embodiment of the present disclosure.

FIG. 4 is a sectional view of a fingerprint sensor in accordance with a third
embodiment of the present disclosure.

FIG. 5 a sectional view of a fingerprint sensor in accordance with a fourth
embodiment of the present disclosure.

FIG. 6 is a sectional view of a fingerprint sensor in accordance with a fifth
embodiment of the present disclosure.

FIG. 7 is a sectional view of a fingerprint sensor in accordance with a sixth
embodiment of the present disclosure.

FIG. 8 is a sectional view of a fingerprint sensor in accordance with a seventh
embodiment of the present disclosure.

FIG. 9 is a sectional view of a fingerprint sensor in accordance with an eighth
embodiment of the present disclosure.

FIG. 10 is a sectional view of the fingerprint sensor of FIG. 9.

FIG. 11 is an assembled view of the fingerprint sensor of FIG. 9.

FIG. 12 is a sectional view of a fingerprint sensor in accordance with a ninth

embodiment of the present disclosure.
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FIG. 13 is a sectional view of a fingerprint sensor in accordance with a tenth
embodiment of the present disclosure.

FIG. 14 is a flow chart of a method for manufacturing a fingerprint sensor in
accordance with an embodiment of the present disclosure.

FIG. 15 is a sectional view of a terminal in accordance with an embodiment of

the present disclosure.

DETAILED DESCRIPTION

The present disclosure will now be described in further detail with reference to
the accompanying drawings and embodiments, in which the objects, solutions, and
advantages of the present disclosure will become more apparent. It is to be
understood that specific embodiments described herein are merely illustrative of the
present disclosure and are not intended to limit the present disclosure.

FIG. 1 and FIG. 2 illustrate a fingerprint sensor 100 according to a first
embodiment of the present disclosure. The fingerprint sensor 100 may be applied to
a terminal 200 (see FIG. 15). The terminal 200 may be a mobile phone, a tablet, a
laptop, a handheld computer, a mobile internet device (MID), or wearable equipment
such as a smart watch, a smart bracelet, and a pedometer or others. Terminals in the
present disclosure are not limited to common terminals, but may also be automated
teller machines (ATM), ticket machines, entrance guard machines, medical equipment,
or other terminals equipped with fingerprint recognition function.

The fingerprint sensor 100 may include a chip unit 10 and a first adhesive layer
20. The chip unit 10 may have a first surface 11 and a second surface 12 opposite to
the first surface 11. The first surface 11 is configured to receive a touch operation.
The first adhesive layer 20 is attached to the second surface 12 in a peelable manner.
The first adhesive layer 20 is peelable, that is, when the second surface 12 is attached
to one or more other elements (hereinafter, only one other element is referred to for
illustration) of the terminal 200 via the first adhesive layer 200, the chip unit 10 can
be peeled off from the other embodiment of the terminal 200.

In the embodiment, the chip unit 10 is attached to the other element via the first
adhesive layer 20, and the first adhesive layer 20 is peelable, thus, when the
fingerprint sensor 100 needs to be replaced, the chip unit 10 can be detached from the
other element and is replaced by another chip unit, thereby reducing cost of the
fingerprint sensor 100.

The chip unit 10 may be an elliptical plate. It can be understood that the chip
unit 10 may be connected to a housing 30 (see FIG. 15) of the terminal 200. The
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chip unit 10 may be directly connected to the housing 30, and may also be connected
to the housing 30 via one or more other components. For example, the housing 30
may define a hole 31 (see FIG. 15). A periphery of the chip unit 10 may be
detachably connected to an inner side of the hole 31. In other embodiments, the chip
unit 10 may be a circle plate, a rectangular plate, or the like.

The first adhesive layer 20 may be made from synthetic resin and polymer
additives. When an external force is applied to the chip unit 10 to peel off the chip
unit 10, the second surface 12 may be separated from the first adhesive layer 20, or
the second surface 12 and the first adhesive layer 20 together may be separated from
the other element.

In the first embodiment, the first adhesive layer 20 may be covered a portion of
the second surface 12. Certainly, in other embodiments, the first adhesive layer 20
may also be covered the whole second surface 12. The chip unit 10 is attached to the
other element via the first adhesive layer 20. When an external force is applied to
the chip unit 10 to peel off the chip unit 10, the chip unit 10 can be directly separated
from the first adhesive layer 20, or the chip unit 10 and the first adhesive layer 20
together are separated from the other element.

Furthermore, the fingerprint sensor 100 may further include a substrate layer 40.
The substrate layer 40 may be made from a polyethylene terephthalate film. The
substrate layer 40 may have a first side facing the chip unit 10, and a second side
opposite to the first side. The first adhesive layer 20 is coated on the first side, and a
second adhesive layer 41 is coated on the second side. That is, the first adhesive
layer 20 is provided between the substrate layer 20 and the chip unit 10, and the
second adhesive layer 41 is provided between the substrate 40 and the other element.
The first adhesive layer 20 is coated on the substrate layer 40 via a thermal processing
process. The first adhesive layer 20 and the substrate layer 40 may cooperatively
form a release film. Since the first adhesive layer 20 is coated on the substrate layer
40, the first adhesive layer 20 can be protected. The second adhesive layer 41 may be
made from superglue. The second adhesive layer 41 has glutinosity greater than that
of the first adhesive layer 20.  When an external force is applied to the chip unit 10
to peel off the chip unit 10, since the glutinosity of the first adhesive layer 20 is
greater than that of the second adhesive layer 41, the chip unit 10 is separated from
the first adhesive layer 20, and the first adhesive layer 20 and the substrate 40 are
attached to the other element due to the second adhesive layer 41. Certainly, in other
embodiments, the first adhesive layer 20 may be provided between the substrate layer

40 and the other element, and the second adhesive layer 41 may be provided between
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the chip unit 10 and the substrate layer 40.

Furthermore, the fingerprint sensor 100 may further include a support element 50.
The support element 50 may be attached to the substrate layer 40 to support the chip
unit 10. The support element 50 may be an adhesive layer, and the support element
50 may be directly coated on the substrate layer 40. Thus, when an external force is
applied to the chip unit 10 to peel off the chip unit 10, the chip unit 10, together with
the substrate layer 40 and the first adhesive layer 20, may be separated from the
support element 50, or the chip unit 10, together with the substrate layer 40, the first
adhesive layer 20, and the support element 50 may be separated from the other
element.

The periphery of the chip unit 10 is made from brittle material, and if the second
surface 12 of the chip unit 10 is impending, when the chip unit 10 is pressed, the
periphery of the chip unit 10 may be broken. Thus, by means of setting the support
element 50 to support the chip unit 10, when the chip unit 10 is pressed, the periphery
of the chip unit 10 may not be broken due to the support of the support element 50,
thereby protecting the chip unit 10, accordingly protecting the fingerprint sensor 100.

FIG. 3 illustrates a fingerprint sensor according to a second embodiment of the
present disclosure. The fingerprint sensor in the second embodiment is substantially
the same as that in the first embodiment, and a difference between the fingerprint
sensor in the first embodiment and the fingerprint sensor in the second embodiment is
that, in the second embodiment, the second surface 12 is provided with an isolation
element 20a, the first side of the substrate layer 40 is provided with a third adhesive
layer 21, and the second side of the substrate layer 40 is provided with the first
adhesive layer 20. The third adhesive layer 21 has glutinosity which is substantially
the same as that of the first adhesive layer 20 or greater than or less than that of the
first adhesive layer 20. The second adhesive layer 21 is attached to a side of the
isolation element 20a away from the chip unit 10. When an external force is applied
to the chip unit 10 to peel off the chip unit 10, the chip unit 10 and the isolation
element 20a together are separated from the first adhesive layer 20, or the chip unit 10,
the isolation element 20a, and the first adhesive layer 20 together are separated from
the other element. It can be understood that the isolation element 20a may be a
circuit board, a pad, a connector, or other.

Alternatively, the support element 50 may be used to replace the isolation
element 20a, thus the support element 50 is arranged between the substrate layer 40
and the chip unit 10. The support element 50 is attached to the substrate layer 40 via
the third adhesive layer 21. The support element 50 is fixed to the chip unit 10.
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When an external force is applied to the chip unit 10 to peel off the chip unit 10, the
chip unit 10 and the support element 50 together may be separated from the substrate
layer 40.

In the second embodiment, the substrate layer 40 is attached to the isolation
element 20a via the third adhesive layer 21, and the substrate layer 40 is attached to
the other element via the first adhesive layer 20. Certainly, in other embodiments,
the substrate layer 40 may be attached to the isolation element 20a via the first
adhesive layer 20, and the substrate layer 40 may be attached to the other element via
the second adhesive layer 41, alternatively, the substrate layer 40 may be attached to
the isolation element 20a via the second adhesive layer 41, and the substrate layer 40
may be attached to the other element via the first adhesive layer 20.

FIG. 4 illustrates a fingerprint sensor according to a third embodiment of the
present disclosure. The fingerprint sensor in the third embodiment is substantially the
same as that in the first embodiment, and a difference between the fingerprint sensor
in the first embodiment and the fingerprint sensor in the third embodiment is that, in
the third embodiment, the support element 50 is provided between the substrate layer
40 and the chip unit 10, that is, the support element 50 is directly fixed to the second
surface 12, and the support element 50 is attached to the substrate layer 40 via the first
adhesive layer 20. When an external force is applied to the chip unit 10 to peel off
the chip unit 10, the chip unit 10 and the support element 50 together are separated
from the substrate layer 40.

FIG. 5 illustrates a fingerprint sensor according to a fourth embodiment of the
present disclosure. The fingerprint sensor in the fourth embodiment is substantially
the same as that in the first embodiment, and a difference between the fingerprint
sensor in the first embodiment and the fingerprint sensor in the fourth embodiment is
that, in the fourth embodiment, the substrate layer 40 is attached to the chip unit 10
via the second adhesive layer 41, and is attached to the support element 50 via the first
adhesive layer 20. Thus, when an external force is applied to the chip unit 10 to peel
off the chip unit 10, the chip unit 10 and the substrate layer 40 together are separated
from the support element 50.

FIG. 6 illustrates a fingerprint sensor according to a fifth embodiment of the
present disclosure. The fingerprint sensor in the fifth embodiment is substantially
the same as that in the first embodiment, and a difference between the fingerprint
sensor in the first embodiment and the fingerprint sensor in the fifth embodiment is
that, in the fifth embodiment, the support element 50 is fixed to the second surface 12,

the substrate layer 40 is provided at a side of the support element 50 away from the
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chip unit 10, the substrate layer 40 is attached to the support element 50 via the
second adhesive layer 41, and is attached to the other element via the first adhesive
layer 20.

FIG. 7 illustrates a fingerprint sensor according to a sixth embodiment of the
present disclosure. The fingerprint sensor in the sixth embodiment is substantially
the same as that in the first embodiment, and a difference between the fingerprint
sensor in the first embodiment and the fingerprint sensor in the sixth embodiment is
that, in the sixth embodiment, the second side of the substrate layer 40 is provided
with the third adhesive layer 21. That is, the substrate layer 40 is attached to the chip
unit 10 via the first adhesive layer 20, and is attached to the support element 50 via
the third adhesive layer 21.

FIG. 8 illustrates a fingerprint sensor according to a seventh embodiment of the
present disclosure. The fingerprint sensor in the seventh embodiment is substantially
the same as that in the first embodiment, and a difference between the fingerprint
sensor in the first embodiment and the fingerprint sensor in the seventh embodiment is
that, in the seventh embodiment, the substrate layer 40 may include a first substrate
layer 42 and a second substrate layer 43. The first substrate layer 42 is provided
between the support element 50 and the chip unit 10, and the second substrate layer
42 is provided at a side of the support element 50 away from the chip unit 10. Two
opposite sides of the first substrate 42 are respectively provided with the first adhesive
layer 20 and the third adhesive layer 21, and two opposite sides of the second
substrate layer 43 are respectively provided with the fourth adhesive layer 22 and the
fifth adhesive layer 23. The fourth adhesive layer 22 has glutinosity which is
substantially the same as that of the first adhesive layer 21, or greater than or less than
that of the first adhesive layer 21. The fifth adhesive layer 23 has glutinosity which
is substantially the same as that of the first adhesive layer 21, or greater than or less
than that of the first adhesive layer 21.

Referring still to FIG. 1 and FIG. 2, furthermore, the fingerprint sensor 100 may
further include a base plate 60. The support element 50 is fixed to the base plate 60
to support the chip unit 10.

The base plate 60 may be made of metal or plastic. It can be understood that
the base plate 60 may be fixed to an inner side of the housing 30 via screws or
adhesive, thus the base plate 60 can stably support the chip unit 10. The base plate
60 may include a support surface 61 facing the chip unit 10. A distance L is defined
between the support surface 61 and the second surface 12, thus the support element 50

can be stably arranged between the support surface 61 and the second surface 12.
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When the fingerprint sensor 100 is applied to the terminal 200, the chip unit 10
can be firstly fixed to the housing 30, then the support element 50 is fixed to the base
plate 60, and then the base plate 60 and the support element 50 together are fixed to
the inner side of the housing 30, thus the support element 50 can support the chip unit
10. In other embodiments, the base plate 60 may be replaced with a pad.

Referring to FIG. 2, FIG. 5, and FIG. 7, in the first embodiment, the fourth
embodiment, and the sixth embodiment, the support element 50 is directly fixed to the
support surface 61. When an external force is applied to the chip unit 10 to peel off
the chip unit 10, the support element 50 and the base plate 60 together are separated
from the chip unit 10.

Referring still to FIG. 3 and FIG. 6, in the second embodiment and the fifth
embodiment, the base plate 60 is provided at the side of the substrate layer 40 facing
away from the support element 50. The base plate 60 is attached to the substrate
layer 40 via the first adhesive layer 20. When an external force is applied to the chip
unit 10 to peel off the chip unit 10, the chip unit 10 and the support element 50
together may be separated from the base plate 60.

Referring still to FIG. 4, in the third embodiment, the base plate 60 is provided at
the side of the substrate layer 40 facing away from the support element 50. The base
plate 60 is attached to the substrate layer 40 via the second adhesive layer 41. When
an external force is applied to the chip unit 10 to peel off the chip unit 10, the chip
unit 10 and the support element 50 together may be separated from the substrate layer
40.

Referring still to FIG. 8, in the seventh embodiment, the support element 50 is
attached to the support surface 61 via the second substrate layer 43 and the fourth
adhesive layer 22 and the fifth adhesive layer 23 respectively coated on the two
opposite sides of the second substrate layer 43. Thus, when an external force is
applied to the chip unit 10 to peel off the chip unit 10, the chip unit 10 may be
separated from the support element 50, and may also be separated from the base plate
60 together with the support element 50.

Referring still to FIG. 1 and FIG. 2, furthermore, the support element 50 may
switch between a first state and a second state. A stress provided when the support
element 50 is in the first state may be smaller than that provided when the support
element 50 is in the second state. When the support element 50 is in the first state, a
resistance provided to the chip unit 10 by the support element 50 is reduced. When
the support element 50 is the second state, a support force applied to the chip unit 10

by the support element 50 is increased.
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When mounting the chip unit 10 and the base plate 60, the distance L between
the support surface 61 and the second surface 12 may be changed due to an error
generated in mounting process, thus what is needed is that the height h of the support
element 50 can be changed to adapt the change of the distance L. Therefore, when
mounting the support element 50 and the chip unit 10, the support unit 50 is in the
first state, that is, the stress of the support element 50 is small. That is, a force
between molecules of the support element 50 is small. Thus, the height h of the
support element 50 can be changed due to the press of the chip unit 10. At this point,
the resistance applied to the chip unit 10 by the support element 50 is smaller than a
press force applied to the support element 50 by the chip unit 10, thus the support
element 50 cannot jack up the chip unit 10, thereby improving stability performance
of the fingerprint sensor 100. When the height h of the support element 50 changes
to adapt the distance L, the support element 50 is in the second state, that is, the stress
of the support element 50 increases, the force between the molecules of the support
element 50 increases, thus the support element 50 can stably support the chip unit 10.

In the embodiment, the support element 50 is the adhesive layer. The first state
of the support element 50 is a liquid state, and the second state of the support element
50 is a solid state. The support element 50 may be switched between liquid and solid
due to change of environment. The support element 50 is made from an epoxy resin
material. Before the support element 50 becomes solid, the support element 50 in
the first state is placed in a preset position of the support surface 61. Before the
support element 50 becomes solid, the preset position of the support surface 61 is
aligned with the second surface 12, and the base plate 60 is secured with respect to the
chip unit 10, causing the support element 50 to come into contact with the second
surface 12. Before the support element 50 becomes solid, a rigid stress does not
exist, the support element 50 cannot apply a force to the chip unit 10, thus the support
element 50 cannot jack up the chip unit 10. When the support element 50 becomes
solid, the rigid stress generates, thus the support element 50 can support the chip unit
10.  When the chip unit 10 is pressed, the chip unit 10 is not deformed due to the
support element 50, thereby preventing breakage of the chip unit 10, and improving
the stability performance of the fingerprint sensor. In other embodiments, the
support element 50 may be made from photosensitive glue, and also may be made
from metallic compound which may be easily solidified.

Furthermore, referring to FIG. 9, FIG. 10, and FIG. 11, a fingerprint sensor in an
eighth embodiment is provided. The fingerprint sensor in the eighth embodiment is

substantially the same as that in the first embodiment, and a difference between the
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fingerprint sensor in the first embodiment and the fingerprint sensor in the eighth
embodiment is that, in the eighth embodiment, the fingerprint sensor may further
include a protection element 70 detachably connected to the periphery of the chip unit
10. It can be understood that the protection element 70 can be fixed to the housing
30 of the terminal 200. By means of the protection element 70, it is convenient to
mount the chip unit 10 to the housing 30.

In the embodiment, the protection element 70 is elliptical. The protection
element 70 is made of metal material, thus the protection element 70 can protect the
chip unit 10. The protection element 70 may include a top surface 71 and a bottom
surface 72 opposite to the top surface 71. The protection element 70 may further
define the hole 73 extending through the top surface 71 and the bottom surface 72.
The chip unit 10 is mounted in the hole 73. A support block 74 protrudes from an
inner side of the protection element 70, and is adjacent to the bottom surface 72.
The periphery of the chip unit 10 defines a recess portion 13 engageable with the
support block 74. The support block 74 may include a bearing surface 741 parallel
to the bottom surface 72, thus it is convenient to mount the chip unit 10 in the hole 73.
Furthermore, the bearing surface 741 of the support block 74 supports the periphery
of the chip unit 10, thus the chip unit 10 can be fixed in the hole 73. The periphery
of the chip unit 10 is engageable with the inner side of the hole 73, thus it is
convenient to mount the chip unit 10 in the hole 73, friction between the chip unit 10
and the hole 73 can be prevented, and the chip unit 10 can be protected. The first
surface 11 of the chip unit 10 is received in the hole 73, and adjacent to the top
surface 74, thus it is convenient for a user to touch the first surface 11. The recess
portion 13 includes a resistance surface 131 parallel to the first surface 11. The
resistance surface 131 is attached to the bearing surface 741 via a sixth adhesive layer
14, for example a release glue layer, thus the periphery of the chip unit 10 is stably
arranged on the support block 74, and the chip unit 10 can be stably mounted in the
protection element 70. In the embodiment, as an error may be generated when
forming the recess portion 13, thus the distance between the resistance surface 131
and the second surface 12 may be changed, and the distance from the second surface
12 to the support surface 61 may be changed, that is, the distance L is changed due to
the error generated when forming the recess portion 13. Thus, by means of the
support structure 50, the chip unit 10 can be mounted in the protection element 70.
In other embodiments, the inner side of the protection element 70 may be engaged
with the periphery of the chip unit 20 via latching mechanisms.

Referring to FIG. 12, a fingerprint sensor in a ninth embodiment is provided.
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The fingerprint sensor in the ninth embodiment is substantially the same as that in the
eighth embodiment, and a difference between the fingerprint sensor in the eighth
embodiment and the fingerprint sensor in the ninth embodiment is that, in the ninth
embodiment, the inner side of the protection element 70 is provided with a cantilever
75. The periphery of the first surface 11 of the chip unit 10 is provided with a
latching portion 16 engageable with the cantilever 75. The cantilever 75 is arranged
in the inner side of the hole 73, and adjacent to the top surface 71. The cantilever 75
and the latching portion 16 can be fixed together via a seventh adhesive layer 76, for
example, via a release glue layer, thus the periphery of the chip unit 10 can be
detachably connected to the protection element 70, and it is convenient to peel off the
chip unit 10 for replacement . Since the whole chip unit 10 is supported by the support
element 50, a resistance force can be applied to the cantilever 75 via the latching
portion 16, thereby making the chip unit 10 in the protection element 70 stable.

Referring to FIG. 13, a fingerprint sensor according to a tenth embodiment of the
present disclosure is provided. The fingerprint sensor in the tenth embodiment is
substantially the same as that in the eighth embodiment, and a difference between the
fingerprint sensor in the eighth embodiment and the fingerprint sensor in the tenth
embodiment is that, in the tenth embodiment, multiple support blocks 74 are provided
on the inner side of the protection element 70. The support blocks 74 are provided at
interval. The periphery of the second surface 12 of the chip unit 10 defines multiple
recess portions 13 engagable with the support blocks 74 respectively. The support
blocks 74 are equally and circularly arranged along the inner side of the protection
element 73, thus the material of the protection element 70 is reduced, and accordingly
the cost of the fingerprint sensor 100 is reduced. Furthermore, the recess portions 13
are equally and circularly arranged, the loss of the stress of the periphery of the chip
unit 10 is reduced, thereby improving the performance of pressure resistance of the
chip unit 10, and preventing breakage of the chip unit 10.

Furthermore, referring still to FIG. 9, FIG. 10, and FIG. 11, in the eighth
embodiment, the fingerprint sensor may further include a circuit board 80. The
circuit board 80 is electrically coupled to the chip unit 10, and arranged between the
substrate layer 40 and the second surface 12.

In the embodiment, the circuit board 80 is a flexible circuit board. The circuit
board 80 may include a connection portion 81 and an extension portion 82 connected
to the connection portion 81. The connection portion 81 is electrically coupled to the
chip unit 10, and the extension portion 82 may be electrically coupled to a mother

board 201 (see FIG. 15) of the terminal 200. The connection portion 81 is provided
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with weld legs 811, and the second surface 12 is provided with pads 121. The weld
legs 811 and the pads 121 are welded together, thus the circuit board 80 is electrically
coupled to the chip unit 12. The connection portion 81 of the circuit board 80 is
welded to the second surface 12, and then the support element 50 in the liquid state is
added to the base plate 60. Before the support element 50 becomes solid, the first
adhesive layer 20 is provided to the support element 50. The base plate 60 and the
protection element 70 are fixed together to cause the support element 50 to come into
contact with the circuit board 80. After the support element 50 becomes solid, the
support element 50 supports the circuit board 80 and the chip unit 10. Certainly, in
other embodiments, the support element 50 may be in contact with the second surface
12 and the connection portion 81, and the support element 50 supports the circuit
board 80 and the chip unit 10, thereby improving stability performance of the
fingerprint sensor 100. In other embodiments, the circuit board 80 may also be a
printed circuit board or a rigid-flexible circuit board. The support element 50 is
fixed between the base plate 60 and the printed circuit board or the rigid-flexible
circuit board.

Furthermore, in the eighth embodiment, the fingerprint sensor 100 may further
include a reinforcement plate 90. The reinforcement plate 90 is attached to the side
of the circuit board 80 facing away from the chip unit 10.

In the embodiment, the reinforcement plate 90 is made of metal material, such as
a steel plate. The reinforcement plate 90 is attached to the circuit board 80. The
width of the reinforcement plate 90 is substantially equivalent to that of the second
surface 12. The reinforcement plate 90 supports the circuit board 80 to improve the
rigidity of the circuit board 80, thereby preventing breakage of the circuit board 80.
The reinforcement plate 90 is firstly attached to the side of the circuit board 80 facing
away from the chip unit 10, and then the support element 50 in the liquid state is
added to the base plate 60. Before the support element 50 becomes solid, the base
plate 60 and the protection element 70 are fixed together to cause the support element
50 to come into contact with the reinforcement plate 90. When the support element
50 becomes solid, the support element 50 supports the reinforce plate 90, the circuit
board 80, and the chip unit 10, thereby improving the stability performance of the
fingerprint sensor 100.  In other embodiments, the reinforcement plate 90 may be a
resin plate.

Furthermore, in the eighth embodiment, the base plate 60 is provided with a boss
63 for supporting the protection element 70. The boss 63 defines a receiving cavity

62 with an opening facing the second surface 12. The support element 50 is received
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in the receiving cavity 62.

In the embodiment, the receiving cavity 62 is rectangular. The opening of the
receiving cavity 62 faces the chip unit 10. By receiving the support element 50 in
the receiving cavity 62, the support element 50 can be raised to a certain height, thus
the support element 50 and the first adhesive layer 20 can come into contact with the
reinforcement plate 90.  Since the circuit board 80 and the reinforcement plate 90 are
laminated on the second surface 12, the reinforcement plate 90 may be exposed out of
the hole 73, thus the reinforcement plate 90 can be received in the receiving cavity 62,
and the support element 50 received the receiving cavity 62 and the first adhesive
layer 20 can come into contact with the reinforcement plate 90. The reinforcement
plate 90 is firstly attached to the circuit board 80, then the receiving cavity 62 is filled
with the support element 50 that is in the liquid state, and then the first adhesive layer
20 is applied to the support element 50. The chip unit 10, the protection element 70,
the circuit board 80, and the reinforcement plate 90 together are covered by the base
plate 60, so that the reinforcement plate 90 is received in the receiving cavity 62, and
the reinforcement plate 90 comes into contact with the first adhesive layer 20. Thus,
when the support element 50 becomes solid, the support element 50 can support the
reinforcement plate 90, and as the support element 50 is received in the receiving
cavity 62, the support element 50 that is in the liquid state cannot flow out.
Furthermore, when the chip unit 10, the circuit board 80, and the reinforcement plate
90 together are separated from the support element 50, the chip unit 10 can be
replaced. In other embodiment, multiple receiving cavities may be defined, and
multiple reinforcement plates are attached to the circuit board 80. Each
reinforcement plate is received in the corresponding receiving cavity.

Furthermore, since the receiving cavity 62 is defined in the boss 63, the depth of
the receiving cavity 62 is enough to receive the support element 50. When various
errors are generated in the process of forming the recess portion 13, the reinforcement
plate 90 can be still received in the receiving cavity 62, thus the support element 50
can support the chip unit 10.

The present disclosure further provides a method for manufacturing the
fingerprint sensor. Referring to FIG. 9, FIG. 10, and FIG. 14, the method may
include the follows.

At block 01, the chip unit 10 is provided. The chip unit 10 has the first surface
12 and the second surface 12 opposite to the first surface 12. The first surface 11 is
configured to receive a touch operation. The second surface 12 is provided with the

pads 121. The chip unit 10 is electrically coupled to another element via the pads
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121.

At block 03, the circuit board 80 is provided. The circuit board 80 is connected
to the second surface 12.

In the embodiment, the circuit board 80 is a flexible circuit board. The circuit
board 80 includes the weld legs 811. The weld legs 811 and the pads 121 are welded
together, so that the circuit board 80 is electrically coupled to the chip unit 10. The
reinforcement plate 90 is provided on the side of the circuit board 80 facing away
from the chip unit 10 to increase the rigidity of the circuit board 80. Certainly, in
other embodiments, the circuit board 80 may be a printed circuit board, and the
reinforcement plate 90 may not be needed.

At block 05, the first adhesive layer 20 is provided. The first adhesive layer 20
is attached to the side of the circuit board 80 away from the chip unit 10.

In the embodiment, the first adhesive layer 20 is coated on the first side of the
substrate layer 40. The substrate layer 40 is attached to the circuit board 80 via the
first adhesive layer 20.

When providing the first adhesive layer 20, the support element 50 and the base
plate 60 are further provided. The support element 50 is attached to the second side
of the substrate layer 40. The base plate 60 is attached to the second surface 12 via
the support element 50, the substrate layer 40, and the circuit board 80. The base
plate 60 is fixed to the inner side of the housing 30. The support element 50 may be
the adhesive layer. Before mounting the base plate 60 and the chip unit 10, the
support element 50 is liquid, and the support element 50 is applied to the base plate 60.
The substrate layer 40 is then attached to the support element 50. The second
adhesive layer 41 coated on the substrate layer 40 is attached to the support element
50. The first adhesive layer 20 coated on the substrate layer 40 faces the chip unit 10.
The chip unit 10, the circuit board 80, and the reinforcement plate 90 together are then
attached to the first adhesive layer 20, and accordingly the first adhesive layer 20 and
the support element 50 are pressed. After mounting the base plate 60 and the chip
unit 10, the support element 50 is attached to the side of the substrate layer 40 facing
away from the chip unit 10 via the second adhesive layer 41. When the support
element 50 becomes solid, the support element 50 and the first adhesive layer 20
together support the chip unit 10.

Referring to FIG. 15, the present disclosure further provides the terminal 200.
The terminal 200 may include the fingerprint sensor 100. The terminal 200 may
further include the housing 30 and the mother board 201. The chip unit 10 is fixed
to the housing 30. The first surface 11 of the chip unit 10 faces the outside of the
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housing 30. The base plate 60 is fixed within the housing 30.

In the embodiment, the housing 30 defines the hole 31. The protection element
70 is fixed in the hole 31. The base plate 60 is fixed to the inner side of the housing
30. The mother board 201 is fixed within the housing 30, and is electrically coupled
to the circuit board 80. The housing 30 may be a front cover of a display unit of the
terminal 200. The housing 30 may be constructed by a cover plate, a touch panel,
and a display unit that are laminated sequentially. Light can be transmitted through
the cover plate. The protection element 70 and the housing 30 are integrally formed,
thus the protection element 70 can be stably fixed in the hole 31. The base plate 60
can be fixed to the inner side of the housing 30 via adhesive or screws, thus the base
plate 60 and the support element 50 can stably support the chip unit 10. After the
extension portion 82 of the circuit board 80 is bent, the extension portion 82 can be
electrically coupled to the mother board 201, so that the chip unit 10 can be
electrically coupled to the mother board 201 via the circuit board 80. In other
embodiments, the housing 30 may be a rear cover of the terminal 200.

While the present disclosure has been described in detail above with reference to
the exemplary embodiments, the scope of the present disclosure is not limited thereto.
As will occur to those skilled in the art, the present disclosure is susceptible to various
modifications and changes without departing from the spirit and principle of the
present disclosure. Therefore, the scope of the present disclosure shall be determined

by the scope of the claims.
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CLAIMS

1. A fingerprint sensor, comprising:

a chip unit (10) having a first surface (11) and a second surface (12) opposite to
the first surface (11), wherein the first surface (11) is configured to receive a touch
operation; and

a first adhesive layer (20) attached to the second surface (12) directly or

indirectly in a peelable manner.

2. The fingerprint sensor of claim 1, characterized in that the fingerprint sensor further
comprises a substrate layer (40), the substrate layer (40) has a first side facing the chip
unit (10), and a second side opposite to the first side, and the first side is attached to

the second surface (12).

3. The fingerprint sensor of claim 2, characterized in that the fingerprint sensor further
comprises a support element (50), the support element (50) is attached to the substrate

layer (40) to support the chip unit (10).

4. The fingerprint sensor of claim 3, characterized in that the fingerprint sensor further
comprises a second adhesive layer (41), the first side is provided with the first
adhesive layer (20), and the second side is provided with the second adhesive layer
(41), the substrate layer (40) is attached to the support element (50) via the first
adhesive layer (20) or the second adhesive layer (41), and the second adhesive layer

(41) has glutinosity greater than that of the first adhesive layer (20).
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5. The fingerprint sensor of claim 3, characterized in that the fingerprint sensor further
comprises a second adhesive layer (41), the second side is provided with the first
adhesive layer (20), and the first side is provided with the second adhesive layer (41),
the substrate layer (40) is attached to the support element (50) via the first adhesive
layer (20) or the second adhesive layer (41), and the second adhesive layer (41) has

glutinosity greater than that of the first adhesive layer (20).

6. The fingerprint sensor of claim 3, characterized in that a side of the support element
(50) facing the chip unit (10) is fixed to the second surface (12), and a side of the

support element (50) away from the chip unit (10) is attached to the first side.

7. The fingerprint sensor of claim 3, characterized in that the substrate layer (40)
comprises a first substrate layer (42) and a second substrate layer (43), the first
substrate layer (42) is attached to a side of the support element (50) facing the chip
unit (10), and the second substrate layer (43) is attached to a side of the support

element (50) away from the chip unit (10).

8. The fingerprint sensor of any one of claims 3-5, characterized in that the fingerprint
sensor further comprises a base plate (60), the support element (50) is attached to the

base plate (60) to support the chip unit (10).

9. The fingerprint sensor of any of claims 3-8, characterized in that the support

element (50) is configured to be switched between a liquid state and a solid state.
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10. The fingerprint sensor of claim 2, characterized in that the fingerprint sensor
further comprises a third adhesive layer (21) and an isolation element (20a) arranged
on the second surface (12), the first side is provided with the third adhesive layer (21),
the second side is provided with the first adhesive layer (20), and the first side is

attached to the isolation element (20a) via the third adhesive layer (21).

11. The fingerprint sensor of claim 2, characterized in that the fingerprint sensor
further comprises a third adhesive layer (21) and a support element (50), the first side
is provided with the first adhesive layer (20), the second side is provided with the
third adhesive layer (21), the first side is attached to the second surface (12) via the
first adhesive layer (20), and the second side is attached to the support element via the

third adhesive layer (21).

12. A terminal comprising:

a chip unit (10) having a first surface (11) exposed outside of the terminal, and a
second surface (12) opposite to the first surface (11);

a circuit board (80) connected to the second surface (12) and electrically coupled
to the chip unit (10); and

a first adhesive layer (20) attached to a side of the circuit board (80) away from

the chip unit (10) in a peelable manner.

13. The terminal of claim 12, characterized in that the terminal further comprises a
substrate layer (40), the substrate layer (40) has a first side facing the circuit board

(80), and a second side opposite to the first side, the first side is provided with the first
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adhesive layer (20), and the substrate layer (40) is attached to the circuit board (80)

via the first adhesive layer (20).

14. The terminal of claim 13, characterized in that the terminal further comprises a
support element (50) and a second adhesive layer (41), the second side is attached to
the support element (50) via the second adhesive layer (41), and the second adhesive

layer (41) has glutinosity greater than that of the first adhesive layer (20).

15. A method for manufacturing a fingerprint sensor, comprising:

providing a chip unit (10), wherein the chip unit (10) has a first surface (11) and
a second surface (12) opposite to the first surface (11), wherein the first surface (11) is
configured to receive a touch operation; and

providing a first adhesive layer (20), wherein the first adhesive layer (20) is

attached to the second surface (12) directly or indirectly in a peelable manner.
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Prvide a chip unit, wherein the chip unit has a first - 01
surface and a second surface opposite to the first surface,
the first surface is configured to receive a touch operation

l

Provide a circuit board, wherein the circuit board is /03
connected to the second surface and electrically coupled
to the chip unit

l

Provide a first adhesive layer, wherein the first adhesive / 05
layer is attached to a side of the circuit board facing away
from the chip nit

FIG. 14
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