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(57) ABSTRACT

A sensing device has a sensing area, a pad area, and a
peripheral area, and the pad area is located between the
sensing area and the peripheral area, including: a sensing
element, a pad, and a metal strip. The sensing element is

19, 2022. located in the sensing area. The pad is located in the pad area
and electrically connected to the sensing element. The metal
(30) Foreign Application Priority Data strip is located in the peripheral area, and an extending
direction of the metal strip is parallel to an extending
Jun. 9, 2022 (TW) e 111121419 direction of the pad.
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SENSING DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority benefit of U.S.
Provisional Application No. 63/300,734, filed on Jan. 19,
2022 and Taiwan Application No. 111121419, filed on Jun.
9, 2022. The entirety of each of the above-mentioned patent
applications is hereby incorporated by reference herein and
made a part of this specification.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The invention relates to an optoelectronic device,
and more particularly, to a sensing device.

Description of Related Art

[0003] Due to their excellent performance, photosensors
have been widely used in fields such as security inspection,
industrial inspection, and medical diagnosis. For example, in
medical diagnosis, X-ray sensors may be used for image
capture of human chest cavity, blood vessels, teeth, etc. Such
sensors mainly include PIN diodes and thin-film transistors
(TFTs), wherein PIN diodes convert light energy into elec-
trical signals, and TFTs are used to read the electrical signals
measured by the PIN diodes.

[0004] In general, the manufacturing method of a photo-
sensor is that after a multilayer film stack structure of the
PIN diode and the TFT is completed on a temporary
substrate, a layer of protective film is first provided, and then
the temporary substrate is removed, and the multi-layer film
stack structure is transferred to a suitable motherboard, and
then the multi-layer film stack structure is separated into a
plurality of sensing modules by means of laser cutting, and
then the protective film is peeled off. However, since the
properties of the film layers near the laser cutting line are
degraded by the heat of the laser, the film layers with
degraded properties are readily peeled off along with the
protective film when the protective film is peeled off, and the
peeling range of the film layers may further be extended to
the inside, resulting in poor production yield and reliability
of the sensor.

SUMMARY OF THE INVENTION

[0005] The invention provides a sensing device having
good production yield and reliability.

[0006] An embodiment of the invention provides a sens-
ing device having a sensing area, a pad area, and a peripheral
area, and the pad area is located between the sensing area
and the peripheral area, including: a sensing element located
in the sensing area; a pad located in the pad area and
electrically connected to the sensing element; and a metal
strip located in the peripheral area, and an extending direc-
tion of the metal strip is parallel to an extending direction of
the pad.

[0007] In an embodiment of the invention, a length of the
metal strip is greater than a width thereof.

[0008] In an embodiment of the invention, the metal strip
is physically separated from the pad.

[0009] In an embodiment of the invention, the metal strip
is aligned with the pad.
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[0010] In an embodiment of the invention, the metal strip
is staggered from the pad.

[0011] In an embodiment of the invention, a pitch of the
metal strip is less than or equal to a pitch of the pad.
[0012] In an embodiment of the invention, a width of the
metal strip is less than a spacing between the pads.

[0013] Inan embodiment of the invention, an arrangement
density of the metal strip is greater than or equal to an
arrangement density of the pad.

[0014] In an embodiment of the invention, the metal strip
has a single-layer or double-layer structure.

[0015] In an embodiment of the invention, an extending
direction of the metal strip is perpendicular to a side of the
sensing device.

[0016] In an embodiment of the invention, a width of the
metal strip is 1 um to 50 pm.

[0017] In an embodiment of the invention, a minimum
distance from the metal strip to the side of the sensing device
is 50 um to 500 pm.

[0018] In an embodiment of the invention, the pad area
surrounds a portion of the sensing area.

[0019] In an embodiment of the invention, the peripheral
area surrounds the pad area and the sensing area.

[0020] In an embodiment of the invention, the sensing
element includes an upper electrode, a lower electrode, and
a photoelectric conversion layer located between the upper
electrode and the lower electrode, and the metal strip and the
lower electrode belong to a same film layer.

[0021] In an embodiment of the invention, the sensing
device further includes a common electrode electrically
connected to the sensing element, and the common electrode
and the metal strip belong to a same film layer.

[0022] In an embodiment of the invention, the sensing
device further includes a switch element electrically con-
nected to the sensing element, and a source of the switch
element and the metal strip belong to a same film layer.
[0023] In order to make the aforementioned features and
advantages of the disclosure more comprehensible, embodi-
ments accompanied with figures are described in detail
below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] FIG. 1A is a schematic top view of a sensing device
10 according to an embodiment of the invention.

[0025] FIG. 1B is a schematic cross-sectional view along
section line A-A' of FIG. 1A.

[0026] FIG. 1C is a schematic cross-sectional view along
section line B-B' of FIG. 1A.

[0027] FIG. 2 is a partial schematic cross-sectional view
of a sensing device 20 according to an embodiment of the
invention.

[0028] FIG. 3 is a schematic top view of a sensing device
30 according to an embodiment of the invention.

[0029] FIG. 4 is a schematic top view of a sensing device
40 according to an embodiment of the invention.

[0030] FIG. 5 is a schematic top view of a sensing device
50 according to an embodiment of the invention.

DESCRIPTION OF THE EMBODIMENTS

[0031] In the figures, for clarity, the thicknesses of, for
example, layers, films, panels, and regions are enlarged. In
the entire specification, the same reference numerals repre-
sent the same elements. It should be understood that, when
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a layer, film, region, or an element of a substrate is “on”
another element or “connected to” another element, the
element may be directly on the other element or connected
to the other element, or an intermediate element may also be
present. On the other hand, when an element is “directly on
another element” or “directly connected to” another ele-
ment, an intermediate element is not present. As used in the
present specification, “connected to” may refer to a physical
and/or electrical connection. Furthermore, “electrically con-
nected” or “coupled” may mean that other elements are
present between two elements.

[0032] The terminology used here is only for the object of
describing specific embodiments and is not limiting. As used
herein, unless the content clearly indicates otherwise, the
singular forms “a”, “one”, and “the” are intended to include
the plural form, including “at least one” or representing
“and/or”. As used in the specification, the term “and/or”
includes any and all combinations of one or a plurality of the
associated listed items. It should also be understood that
when used in the specification, the term “including” and/or
“containing” specifies the presence of stated features,
regions, wholes, steps, operations, elements, and/or compo-
nents, but does not exclude the presence or addition of one
or a plurality of other features, regions, wholes, steps,
operations, elements, components, and/or a combination
thereof.

[0033] In addition, relative terms such as “lower” or
“bottom” and “upper” or “top” may be used herein to
describe the relationship of one element to another element
as shown in the figures. It should be understood that relative
terms are intended to encompass different orientations of the
device in addition to the orientation shown. For example, if
the device in one figure is turned over, an element described
as being on the “lower” side of the other elements is oriented
to being on the “upper” side of the other elements. Thus, the
exemplary term “lower” may include the orientations
“lower” and “upper”, depending on the particular orientation
of the figure. Similarly, if the device in one figure is turned
over, an element described as “below” other elements or an
element “below” is oriented “above” the other elements.
Thus, the exemplary term “lower” or “below” may encom-
pass the orientations of above and below.

[0034] Taking into account the measurement in question
and the specific amount of measurement-related error (i.e.,
the limitations of the measurement system), “about”, “simi-
lar”, or “substantially” used in the present specification
include the value and the average value within an acceptable
deviation range of a specific value confirmed by those
having ordinary skill in the art. For example, “about” may
represent within one or a plurality of standard deviations of
the value, or within £30%, +20%, £10%, or +5%. Moreover,
“about”, “similar”, or “substantially” used in the present
specification may include a more acceptable deviation range
or standard deviation according to optical properties, etching
properties, or other properties, and one standard deviation
does not need to apply to all of the properties.

[0035] Unless otherwise stated, all of the terminology
used in the present specification (including technical and
scientific terminology) have the same definition as those
commonly understood by those skilled in the art of the
invention. It should be further understood that, terminology
defined in commonly-used dictionaries should be interpreted
to have the same definitions in related art and in the entire
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specification of the invention, and are not interpreted as ideal
or overly-formal definitions unless clearly stated as such in
the present specification.

[0036] In the present specification, exemplary embodi-
ments are described with reference to cross sections of
schematics used as ideal embodiments. Therefore, changes
in shape of figures used as the results of, for example,
manufacturing techniques and/or tolerance may be expected.
Therefore, the embodiments of the invention should not be
construed to limit the specific shapes of the regions shown
in the present specification, but instead include shape devia-
tions caused by, for example, manufacture. For example,
regions shown or described as flat generally may have rough
and/or non-linear features. Moreover, an acute angle shown
may be round. Therefore, the regions shown in the figures
are substantially schematic, and the shapes thereof do not
refer to the accurate shapes of the regions shown, and also
do not limit the scope of the claims.

[0037] FIG. 1A is a schematic top view of a sensing device
10 according to an embodiment of the invention. FIG. 1B is
a schematic cross-sectional view along section line A-A' of
FIG. 1A. FIG. 1C is a schematic cross-sectional view along
section line B-B' of FIG. 1A. Referring to FIG. 1A to FIG.
1C at the same time, the sensing device 10 has a sensing area
AA, a pad area BA, and a peripheral area CA, and the pad
area BA is located between the sensing area AA and the
peripheral area CA. The sensing device 10 includes: a
sensing element SD located in the sensing area AA; a pad
PD located in the pad area BA and electrically connected to
the sensing element SD; and a metal strip SM located in the
peripheral area CA, and the extending direction of the metal
strip SM is parallel to the extending direction of the pad PD.
[0038] In the present embodiment, the metal strip SM
disposed in the peripheral area CA may prevent film layers
from peeling off, so that the production yield and reliability
of the sensing device 10 may be improved. Hereinafter, the
embodiments of each element and film layer of the sensing
device 10 are further described with reference to the figures,
but the invention is not limited thereto.

[0039] Please refer to FIG. 1A and FIG. 1B at the same
time, in the present embodiment, a plurality of sensing
elements SD arranged in an array may be disposed in the
sensing area AA of the sensing device 10. The sensing
elements SD are, for example, PIN diodes, for converting
light energy into electronic signals. For example, the sensing
elements SD may be disposed on the substrate SB, and the
sensing elements SD may include an upper electrode TE, a
lower electrode BE, and a photoelectric conversion layer
PN, wherein the upper electrode TE is located on the
photoelectric conversion layer PN, the photoelectric conver-
sion layer PN is located on the lower electrode BE, and the
photoelectric conversion layer PN may be connected to the
lower electrode BE via an opening O1 in an insulating layer
12. The photoelectric conversion layer PN is located between
the upper electrode TE and the lower electrode BE, and the
upper electrode TE and the lower electrode BE are electri-
cally independent from each other. The photoelectric con-
version layer PN may absorb visible light from above the
sensing elements SD and generate a corresponding electrical
signal.

[0040] The material of the lower electrode BE may
include a metal such as chromium (Cr), gold (Au), silver
(Ag), copper (Cu), tin (Sn), lead (Pb), hafnium (Hf), tung-
sten (W), molybdenum (Mo), neodymium (Nd), titanium
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(Ti), tantalum (Ta), aluminum (Al), zinc (Zn), or an alloy of
any combination of the above metals, or a laminate of the
above metals and/or alloys, but not limited thereto. The
lower electrode BE may also include other conductive
materials, such as metal nitrides, metal oxides, metal oxyni-
trides, stacked layers of metals and other conductive mate-
rials, or other materials with conductive properties.

[0041] The photoelectric conversion layer PN may include
an N-type semiconductor material layer, an intrinsic semi-
conductor material layer, and a P-type semiconductor mate-
rial layer sequentially formed on the lower electrode BE. For
example, the intrinsic semiconductor material layer is, for
example, intrinsic amorphous silicon. The N-type semicon-
ductor material layer is, for example, amorphous silicon
doped with phosphorus (P). The P-type semiconductor
material layer is, for example, amorphous silicon doped with
boron (B), but the invention is not limited thereto.

[0042] The upper electrode TE may be a light-transmitting
electrode. For example, the material of the upper electrode
TE may include indium tin oxide (InSnO), indium zinc
oxide (InZnO), aluminum zinc oxide (AlZn0O), aluminum
indium oxide (AllnO), indium oxide (InO), gallium oxide
(Ga0), carbon nanotubes, nanosilver particles, metals or
alloys with a thickness of less than 60 nanometers (nm),
organic transparent conductive materials, or other suitable
transparent conductive materials.

[0043] In some embodiments, the sensing device 10 may
further include a wavelength conversion layer (not shown),
and the wavelength conversion layer may be disposed above
the plurality of sensing elements SD to convert light (e.g.,
X-rays) from the upper side of FIG. 1B into visible light, and
the wavelength conversion layer may include a material
such as cesium iodide (CsI).

[0044] In some embodiments, the sensing device 10 may
further include a plurality of switch elements SW, the
plurality of switch elements SW are disposed in the sensing
area AA, and the plurality of switch elements SW may be
electrically connected to the plurality of sensing elements
SD respectively, so as to read the electrical signals measured
by the sensing elements SD. For example, referring to FIG.
1B, the switch elements SW may be disposed on the
substrate SB, and the switch elements SW may include a
semiconductor layer CH, a source SE, a drain DE, and a gate
GE, wherein a barrier layer BF is located between the
substrate SB and the gate GE, an insulating layer I1 is
located between the gate GE and the semiconductor layer
CH, the source SE and the drain DE are respectively
connected to two ends of the semiconductor layer CH, the
insulating layer 12 is located on the semiconductor layer CH,
the source SE, and the drain DE, and the source SE is
electrically connected to the lower electrode BE of the
sensing elements SD. In addition, the source SE and the
lower electrode BE of the sensing elements SD may belong
to the same film layer.

[0045] The material of the semiconductor layer CH is, for
example, a metal oxide material, that is, the switch elements
SW may be metal oxide TFTs (metal oxide transistors), but
the invention is not limited thereto. In other embodiments,
the switch elements SW may also be low-temperature poly-
silicon (LTPS) TFTs, microcrystalline silicon (micro-Si)
TFTs, or amorphous silicon (a-Si) TFTs. Moreover, it should
be mentioned that, the gate GE, the source SE, the drain DE,
the barrier layer BF, and the insulating layers 11 and 12 may
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be respectively formed by any materials and methods known
to those having ordinary skill in the art, and are therefore not
repeated herein.

[0046] In some embodiments, the sensing device 10 may
further include an insulating layer I3, a common electrode
CM, and an insulating layer 14, wherein the insulating layer
13 may be disposed on the switch elements SW and the
sensing elements SD; the common electrode CM may be
disposed on the insulating layer 13, and the common elec-
trode CM may be electrically connected to the upper elec-
trode TE via an opening O2 in the insulating layer 13; and
the insulating layer 14 may be located on the common
electrode CM.

[0047] The material of the common electrode CM may
include metals, alloys, metal nitrides, metal oxides, metal
oxynitrides, other conductive materials, or a stacked layer of
at least two of the above materials.

[0048] Referring to FIG. 1A, the pad area BA of the
sensing device 10 may surround a portion of the sensing area
AA, and the peripheral area CA may surround the pad area
BA, but the invention is not limited thereto, and the con-
figuration of the sensing area AA, the pad area BA, and the
peripheral area CA may be changed as needed. Specifically,
in the present embodiment, the pad area BA is adjacent to
sides A1 and A2 of the sensing area AA, and a plurality of
pads PD may be arranged in the pad area BA along the sides
Al and A2. The plurality of pads PD may be substantially
extended from the sides Al and A2 of the sensing area AA
toward sides S1 and S2 of the sensing device 10 respec-
tively, and the extending direction of the pads PD may be
substantially perpendicular to the adjacent sides Al and A2
or sides S1 and S2. A spacing G1 between the plurality of
pads PD may be the same, but is not limited thereto. For
example, the plurality of pads PD may be partitioned accord-
ing to the electrically connected targets thereof, and a
spacing G2 between adjacent areas may be slightly larger
than the spacing G1 between pads PD located in the same
area. The material of the pads PD may include a transparent
conductive material such as indium tin oxide, indium zinc
oxide, aluminum zinc oxide, aluminum indium oxide,
indium oxide, or gallium oxide.

[0049] In the present embodiment, the metal strip SM may
be disposed adjacent to sides B1 and B2 of the pad area BA
and the sides S1 and S2 of the sensing device 10, and the
metal strip SM may be substantially extended from the sides
B1 and B2 of the pad area BA toward the sides S1 and S2
of the sensing device 10, respectively. The extending direc-
tion of the metal strip SM may be substantially perpendicu-
lar to the sides S1 and S2 of the sensing device 10, so that
the extending direction of the metal strip SM is substantially
parallel to the extending direction of the pads PD. A plurality
of metal strips SM may be arranged in the peripheral area
CA along the sides B1 and B2. In this way, when the
protective film above the insulating layer 13 is peeled off
from the side 51 of the sensing device 10, the metal strips
SM may prevent film layers (such as the barrier layer BF, the
insulating layers 11 and 12, and a flat layer PL)) therebelow
from being peeled off together. The material of the metal
strips SM is, for example, chromium, gold, silver, copper,
tin, lead, hafnium, tungsten, molybdenum, neodymium, tita-
nium, tantalum, aluminum, zinc, or an alloy of any combi-
nation of the above metals, or a laminate of the above metals
and/or alloys, but the invention is not limited thereto.
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[0050] In the present embodiment, the metal strips SM
may be disposed in alignment with the pads PD, and the
metal strips SM are physically separated from the pads PD.
In other words, each of the metal strips SM may be disposed
at the extension of the corresponding pads PD, and the
arrangement density of the metal strips SM may be equal to
the arrangement density of the pads PD, but the invention is
not limited thereto.

[0051] In some embodiments, the pitch (a width Ws plus
a spacing G3) of the metal strips SM may be similar to or
equal to the pitch (a width Wp plus the spacing G1) of the
pads PD. In some embodiments, the width Ws of the strip
metals SM may be about 1 um to 50 um, such as 10 um, 30
um, or 40 um, and a length Ls of the strip metals SM is
greater than the width Ws thereof. In some embodiments,
minimum distances D1 and D2 from the metal strips SM to
the sides S1 and S2 of the sensing device 10 may be about
50 um to 500 um, such as 150 pm, 250 pum, or 400 um, so
as not to cause the frame of the sensing device 10 to be too
large.

[0052] Referring to FIG. 1C, in the present embodiment,
the pads PD may be disposed on an electrode CM' which is
the same film layer as the common electrode CM, and the
pads PD may be electrically connected to the electrode CM'
via an opening O3 of the insulating layer 14, so that the pads
PD may be electrically connected to the drain DE of the
switch elements SW via the electrode CM' and a conductive
layer M2.

[0053] In some embodiments, the film layer for forming
the common electrode CM may be extended to the periph-
eral area CA and be patterned to become a metal strip SM1.
In other words, the metal strip SM1 and the common
electrode CM may belong to the same film layer. Moreover,
the conductive layer M2 used to form the source SE and the
drain DE of the switch elements SW and the lower electrode
BE of the sensing elements SD may also be extended to the
peripheral area CA, and be patterned to become a metal strip
SM2. That is to say, the metal strip SM2 may belong to the
same film layer as the source SE and the drain DE of the
switch elements SW and the lower electrode BE of the
sensing elements SD. In this way, the metal strips SM may
include the metal strips SM1 and SM2 and have a double-
layer structure, and the insulating layer 12 and the insulating
layer 13 may be sandwiched between the metal strips SM1
and SM2. In other embodiments, the metal strips SM may
only include the metal strip SM1 or the metal strip SM2 and
have a single-layer structure.

[0054] Hereinafter, FIG. 2 to FIG. 5 are used to continue
to describe other embodiments of the invention and the
reference numerals and related contents of the embodiments
of FIG. 1A to FIG. 1C are adopted, wherein the same
reference numerals are used to denote the same or similar
elements, and the description of the same technical contents
is omitted. Regarding the description of the omitted parts,
reference may be made to the embodiments of FIG. 1A to
FIG. 1C, and is not repeated in the following description.
[0055] FIG. 2 is a partial cross-sectional schematic dia-
gram of a sensing device 20 according to an embodiment of
the invention. The sensing device 20 may include: the
substrate SB, the barrier layer BF, the insulating layer I1, the
conductive layer M2, the insulating layer 12, the insulating
layer 13, the electrode CM, the insulating layer 14, the pads
PD, and the metal strips SM, the pads PD are located in the
pad area BA, and the metal strips SM are located in the
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peripheral area CA. The main difference between the sens-
ing device 20 shown in FIG. 2 and the sensing device 10
shown in FIG. 1A to FIG. 1C is that the sensing device 20
further includes a chip-bonding component CF.

[0056] For example, in the present embodiment, the chip-
bonding component CF may include a base plate BS, a metal
wire WR, and a conductive bump BP. The metal wire WR
may be disposed on the base plate BS, one end of the metal
wire WR may be connected to the conductive bump BP, and
another end of the metal wire WR may be electrically
connected to, for example, a chip (not shown) disposed on
the chip-bonding component CF. In addition, the conductive
bump BP may also be electrically connected to the pads PD
by, for example, a conductive adhesive AF. In this way, the
chip on the chip-bonding component CF may transmit a
signal to the switch elements SW via the metal wire WR, the
conductive bump BP, the conductive adhesive AF, the pads
PD, and the electrode CM'.

[0057] In some embodiments, the chip-bonding compo-
nent CF may further include an insulating layer SR, and the
insulating layer SR may cover a portion of the metal wire
WR, so as to avoid unnecessary electrical connection
between the metal wire WR and other elements or film
layers. However, since the insulating layer SR may not
completely cover the exposed metal wire WR, for example,
a portion Pw of the metal wire WR may be exposed between
the conductive bump BP and the insulating layer SR. The
insulating layer covering the metal strips SM may be peeled
off during the manufacturing process, resulting in the metal
strips SM being exposed. In this case, after the chip-bonding
component CF is folded in a direction Y, the portion Pw of
the metal wire WR may be pressed down to be in contact
with the metal strips SM. Therefore, if the width of the metal
wire WR is similar to or equal to the width of the pads PD,
the width of the metal strips SM is preferably less than the
spacing between the metal wire WR or the pads PD, in order
to electrically separate the chip-bonding component CF
from the metal strips SM, and thus a short circuit between
the two adjacent pads PD via the metal wire WR of the
chip-bonding component CF and the metal strips SM is
avoided.

[0058] FIG. 3 is a schematic top view of a sensing device
30 according to an embodiment of the invention. The
sensing device 30 has the sensing area AA, the pad area BA,
and the peripheral area CA, and the sensing device 30
includes: the sensing elements SD located in the sensing
area AA; the pads PD located in the pad area BA; and the
strip metals SM located in the peripheral area CA, and the
extending direction of the metal strips SM is parallel to the
extending direction of the adjacent pads PD.

[0059] The main differences between the sensing device
30 shown in FIG. 3 and the sensing device 10 shown in FIG.
1A to FIG. 1C are: the pad area BA of the sensing device 30
may surround a portion of the sensing area AA, and the
peripheral area CA may surround the pad area BA and a
portion of the sensing area AA. Specifically, in the present
embodiment, the pad area BA may be adjacent to the sides
Al and A2 of the sensing area AA, and the peripheral area
CA may be adjacent to the pad area BA and a portion of sides
A3 and A4 of the sensing area AA. In other words, although
the pads PD are not disposed on the outer sides of the sides
A3 and A4 of the sensing area AA, some metal strip SMs
may still be disposed on the outer sides of the sides A3 and
A4 of the sensing area AA near the pads PD. In this way, the
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film layers at the outer sides of the sides A3 and A4 of the
sensing area AA near the pads PD are prevented from
peeling off.

[0060] In some embodiments, the peripheral area CA of
the sensing device 30 may also be provided with double
rows of the metal strips SM. Alternatively, in other embodi-
ments, the peripheral area CA of the sensing device 30 may
be provided with three or more rows of the metal strips SM,
which may also have the effect of preventing the peeling of
the peripheral film layer.

[0061] FIG. 4 is a schematic top view of a sensing device
40 according to an embodiment of the invention. The
sensing device 40 has the sensing area AA, the pad area BA,
and the peripheral area CA, and the sensing device 40
includes: the sensing elements SD located in the sensing
area AA; the pads PD located in the pad area BA; and the
strip metals SM located in the peripheral area CA, and the
extending directions of the metal strips SM and the pads PD
are both perpendicular to the extending directions of the
adjacent sides S1, S2, S3, and S4.

[0062] The main differences between the sensing device
40 shown in FIG. 4 and the sensing device 10 shown in FIG.
1A to FIG. 1C are: the pad area BA of the sensing device 40
surrounds a portion of the sensing area AA, and the periph-
eral area CA may surround the pad area BA and the sensing
area AA. Specifically, in the present embodiment, the pad
area BA may be adjacent to the sides Al and A2 of the
sensing area AA, and the peripheral area CA may be
adjacent to the pad area BA and the sides A3 and A4 of the
sensing area AA. In other words, the metal strips SM may be
disposed on the four sides S1, S2, S3, S4 of the sensing
device 40, and the metal strips SM may be arranged along
the four sides S1, S2, S3, and S4 of the sensing device 40 at
substantially equal intervals. In this way, regardless of which
side the covering protective film is torn off from the sensing
device 40, the metal strips SM may prevent the film layer
therebelow from being peeled off together.

[0063] FIG. 5 is a schematic top view of a sensing device
50 according to an embodiment of the invention. The
sensing device 50 has the sensing area AA, the pad area BA,
and the peripheral area CA, and the sensing device 50
includes: the sensing elements SD located in the sensing
area AA; the pads PD located in the pad area BA; and the
strip metals SM located in the peripheral area CA, and the
extending directions of the metal strip SM and the pads PD
are both perpendicular to the extending directions of the
adjacent sides S1, S2, S3, and S4.

[0064] The main difference between the sensing device 50
shown in FIG. 5 and the sensing device 40 shown in FIG. 4
is that the arrangement density of the metal strips SM of the
sensing device 50 may be greater than the arrangement
density of the pads PD. That is, the arrangement density of
the metal strips SM may be higher than the arrangement
density of the pads PD, so as to more specifically prevent the
film layer from peeling off. In this way, in the extending
direction of the metal strips SM and the pads PD, the metal
strips SM may not be aligned with the pads PD. In other
words, the arrangement of the metal strips SM may be
staggered from the arrangement of the pads PD, and the
pitch of the pads PD (a spacing G4 plus the width Wp) may
be greater than the pitch of the metal strips SM (a spacing
G5 plus the width Ws).

[0065] Based on the above, in the sensing device of the
invention, film layers may be prevented from peeling off by
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disposing the metal strips in the peripheral area, thereby
improving the production yield and reliability of the sensing
device.

[0066] Although the invention has been described with
reference to the above embodiments, it will be apparent to
one of ordinary skill in the art that modifications to the
described embodiments may be made without departing
from the spirit of the invention. Accordingly, the scope of the
invention is defined by the attached claims not by the above
detailed descriptions.

What is claimed is:

1. A sensing device, having a sensing area, a pad area, and
a peripheral area, and the pad area is located between the
sensing area and the peripheral area, comprising:

a sensing element located in the sensing area;

a pad located in the pad area and electrically connected to

the sensing element; and

a metal strip located in the peripheral area, and an

extending direction of the metal strip is parallel to an
extending direction of the pad.

2. The sensing device of claim 1, wherein a length of the
metal strip is greater than a width thereof

3. The sensing device of claim 1, wherein the metal strip
is physically separated from the pad.

4. The sensing device of claim 3, wherein the metal strip
is aligned with the pad.

5. The sensing device of claim 3, wherein the metal strip
is staggered from the pad.

6. The sensing device of claim 1, wherein a pitch of the
metal strip is less than or equal to a pitch of the pad.

7. The sensing device of claim 1, wherein a width of the
metal strip is less than a spacing between the pads.

8. The sensing device of claim 1, wherein an arrangement
density of the metal strip is greater than or equal to an
arrangement density of the pad.

9. The sensing device of claim 1, wherein the metal strip
has a single-layer or double-layer structure.

10. The sensing device of claim 1, wherein an extending
direction of the metal strip is perpendicular to a side of the
sensing device.

11. The sensing device of claim 1, wherein a width of the
metal strip is 1 um to 50 pm.

12. The sensing device of claim 1, wherein a minimum
distance of the metal strip to a side of the sensing device is
50 pm to 500 pm.

13. The sensing device of claim 1, wherein the pad area
surrounds a portion of the sensing area.

14. The sensing device of claim 13, wherein the peripheral
area surrounds the pad area and the sensing area.

15. The sensing device of claim 1, wherein the sensing
element comprises an upper electrode, a lower electrode,
and a photoelectric conversion layer located between the
upper electrode and the lower electrode, and the metal strip
and the lower electrode belong to a same film layer.

16. The sensing device of claim 1, further comprising a
common electrode electrically connected to the sensing
element, and the common electrode and the metal strip
belong to a same film layer.

17. The sensing device of claim 1, further comprising a
switch element electrically connected to the sensing ele-
ment, and a source of the switch element and the metal strip
belong to a same film layer.
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