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(54) X-RAY DEVICE

(57) An X-ray device (1, 2, 3) is provided, which in-
cludes a flexible substrate (100, 100A, 100B, 100C), a
driver integrated circuit (112, 114), and a scintillator layer
(120). The flexible substrate (100, 100A, 100B, 100C)
includes an array portion (102) and an extension portion

(104). The driver integrated circuit (112, 114) is disposed
on the flexible substrate (100, 100A, 100B, 100C). The
scintillator layer (120) is disposed on the flexible sub-
strate (100, 100A, 100B, 100C).
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Description

BACKGROUND

[Technical Field]

[0001] The disclosure relates to an X-ray device.

[Description of Related Art]

[0002] An X-ray device converts an X-ray into visible
light through a scintillator. Then, a sensing panel in the
X-ray device senses the visible light and further converts
the same into an image corresponding to the light inten-
sity distribution of the visible light. Generally speaking,
an X-ray device may include a scintillator, a sensing pan-
el, a flexible board, and a circuit board, among other com-
ponents. These components are usually bonded togeth-
er through bonding processes. However, being numer-
ous and complicated, the bonding processes tend to
cause difficulty in achieving requirements such as high
yield rate, low cost, or light weight of the X-ray device.

SUMMARY

[0003] The disclosure provides an X-ray device, which
helps to improve yield rate, reduce cost, or achieve light
weight.
[0004] According to the embodiments of the disclo-
sure, the X-ray device includes a flexible substrate, a
driver integrated circuit, and a scintillator layer. The flex-
ible substrate includes an array portion and an extension
portion. The driver integrated circuit is disposed on the
flexible substrate. The scintillator layer is disposed on
the flexible substrate.
[0005] Based on the foregoing, in the embodiments of
the disclosure, the driver integrated circuit and the scin-
tillator layer are disposed on the flexible substrate. That
is to say, the flexible substrate may integrate components
such as the sensing panel, the flexible board, and the
circuit boards. Therefore, the complicated bonding proc-
ess can be simplified, which helps to improve the yield
rate, reduce the cost, or achieve light weight.
[0006] To make the aforementioned more comprehen-
sible, several embodiments accompanied with drawings
are described in detail as follows.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The accompanying drawings are included to
provide a further understanding of the disclosure, and
are incorporated in and constitute a part of this specifi-
cation. The drawings illustrate exemplary embodiments
of the disclosure and, together with the description, serve
to explain the principles of the disclosure.

FIG. 1 is a schematic cross-sectional view of an X-
ray device according to an embodiment according

to the disclosure.
FIG. 2 is a schematic top view of the sensing struc-
ture in FIG. 1 in a flattened state.
FIG. 3 is a schematic top view of a sensing structure
in a flattened state according to another embodiment
of the disclosure.
FIG. 4 is a schematic cross-sectional view of the
sensing structure in the X-ray device in FIG. 3.
FIG. 5 is a schematic top view of a sensing structure
in a flattened state according to yet another embod-
iment of the disclosure.
FIG. 6 is a schematic cross-sectional view of the
sensing structure in the X-ray device taken along line
A-A’ in FIG. 5.
FIG. 7 is a schematic top view of a sensing structure
in a flattened state according to still another embod-
iment of the disclosure.

DESCRIPTION OF THE EMBODIMENTS

[0008] The disclosure may be understood with refer-
ence to the following detailed description and the accom-
panying drawings. It should be noted that, for ease of
understanding by readers and conciseness of the draw-
ings, a plurality of drawings in the disclosure merely show
a part of an electronic device, and specific elements in
the drawings are not drawn to scale. Besides, the number
and dimension of each element in the drawings merely
serve as an exemplar instead of limiting the scope of the
disclosure. For example, a relative dimension, thickness,
and position of each film layer, region, and/or structure
may be reduced or enlarged for the sake of clarity.
[0009] Some terms are used to refer to specific ele-
ments throughout the whole specification and the ap-
pended claims in the disclosure. A person skilled in the
art should understand that an electronic device manu-
facturer may use different names to refer to the same
elements. This specification is not intended to distinguish
elements that have the same functions but different
names. In the specification and the claims hereinafter,
terms such as "have", "include", and "comprise" are
open-ended terms, and should be interpreted as "includ-
ing, but not limited to".
[0010] The directional terms mentioned herein, like
"above", "below", "front", "back’, "left", "right", and the
like, refer only to the directions in the accompanying
drawings. Therefore, the directional terms are used for
explaining instead of limiting the disclosure. It should be
understood that when an element or film layer is referred
to as being disposed "on", or "connected to" another el-
ement or film layer, the element or film layer may be di-
rectly on or connected to said another element or film
layer, or intervening elements or film layers may also be
present (non-direct circumstances). In contrast, when an
element or film layer is referred to as being "directly
on" or "directly connected to" another element, no inter-
vening elements or film layers are present. Besides,
when an element or film layer is referred to
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as "overlapping" another element, the element or film
layer at least partially overlaps said another element or
film layer.
[0011] The terms "about", "approximately", "substan-
tially" or "substantially" mentioned herein typically repre-
sents that a value is in a range within 10% of a given
value, or a range within 5%, 3%, 2%, 1%, or 0.5% of a
given value. Besides, the terms "the given range is from
the first value to the second value" and "the given range
falls within the range of the first value to the second value"
mean that the given range includes the first value, the
second value and other values in between.
[0012] In some embodiments in the disclosure, terms
such as "connect", "interconnect", etc. regarding bonding
and connection, unless specifically defined, can mean
that two structures are in direct contact, or that two struc-
tures are not in direct contact, and there are other struc-
tures provided between these two structures. The terms
of bonding and connection may also include the case
where both structures are movable or both structures are
fixed. In addition, the terms "electrical connect" and "cou-
ple" include any direct and indirect electrical connection
means.
[0013] In the following embodiments, identical or sim-
ilar reference numerals will be adopted for identical or
similar elements, and repeated description thereof will
be omitted. Besides, the features in the different exem-
plary embodiments may be used in combination with
each other without departing from or conflicting with the
spirit of the disclosure, and simple equivalent variations
and modifications made in accordance with this specifi-
cation or the claims are still within the scope of the dis-
closure. That is, the following embodiments may replace,
recombine, and mix technical features in several different
embodiments to achieve other embodiments without de-
parting the spirit of the disclosure. Moreover, "first", "sec-
ond", and similar terms mentioned in the specification or
the claims are merely used to name discrete elements
or to differentiate among different embodiments or rang-
es. Therefore, the terms should not be regarded as lim-
iting an upper limit or a lower limit of the quantity of the
elements and should not be used to limit the manufac-
turing sequence or arrangement sequence of elements.
[0014] FIG. 1 is a schematic cross-sectional view of an
X-ray device according to an embodiment according to
the disclosure. FIG. 2 is a schematic top view of the sens-
ing structure in FIG. 1 in a flattened state. A top view
direction referred to in the disclosure may be, for exam-
ple, a z direction.
[0015] With reference to FIG. 1 and FIG. 2, an X-ray
device 1 may include a sensing structure 10. The sensing
structure 10 may include a flexible substrate 100, a scin-
tillator layer 120, a supporting plate 130, a driver inte-
grated circuit 112, and a driver integrated circuit 114. The
flexible substrate 100 may include an array portion 102
and an extension portion 104. A boundary 102A may be
a line at the junction between the array portion 102 and
the extension portion 104. The driver integrated circuit

112 and/or the driver integrated circuit 114 may be dis-
posed on the flexible substrate 100. The scintillator layer
120 may be disposed on the flexible substrate 100.
[0016] In some embodiments, the array portion 102 of
the flexible substrate 100 may include a plurality of sens-
ing units (not shown) and a plurality of circuits (not shown)
electrically connected to the sensing units. In some em-
bodiments, the sensing units may be arranged in an array
to generate images. At least one sensing unit may include
one or more switching elements and one or more sensing
elements electrically connected to the one or more
switching elements. The switching element, for example,
may include, but is not limited to, a thin film transistor,
such as a top gate, bottom gate, or dual gate or double
gate thin film transistor that includes amorphous silicon,
low temperature poly-silicon (LTPS) or metal oxide. In
some embodiments, different thin film transistors may
include the above different semiconductor materials. The
sensing element is adapted to sense visible light and
generate an electronic signal corresponding to light in-
tensity of the visible light. For example, the sensing ele-
ment may include a photodiode. Nonetheless, the ar-
rangement of the sensing units, the number of switching
elements included in each sensing unit, the number of
sensing elements included in each sensing unit, the kind
of switching element, or the kind of photosensitive ele-
ment may be changed depending on requirements, and
is not limited thereto. The circuit electrically connected
to the sensing unit may include a data line (not shown)
and a gate line (not shown). For example, in a case where
the switching element is an active component, the gate
line may be electrically connected to a gate of the active
component, the data line may be electrically connected
to a source of the active component, and a drain of the
active component may be electrically connected to the
sensing element. Nonetheless, the above-mentioned
electrical connection may be changed in accordance with
the number and/or kind of the sensing element and/or
the switching element, and is not limited thereto.
[0017] In some embodiments, the extension portion
104 of the flexible substrate 100 may be bent to a back
side of the array portion 102, so that the X-ray device 1
has a narrow bezel design. For example, the extension
portion 104 may at least partially overlap the array portion
102 in a normal direction of the supporting plate 130 (e.g.,
the z direction), and the circuit originally disposed on the
periphery of the array portion 102 may instead be dis-
posed in the extension portion 104, which reduces the
peripheral space of the array portion 102 and achieves
the narrow bezel design. In some embodiments, the ex-
tension portion 104 of the flexible substrate 100 may be
a portion extending from the boundary 102A of the array
portion 102 along an x direction and/or a y direction. In
some embodiments, the x direction may be a direction
substantially parallel to an extending direction of the gate
line in the array portion 102, and the y direction may be
a direction substantially parallel to an extending direction
of the data line in the array portion 102.
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[0018] In some embodiments, the material of the flex-
ible substrate 100, for example, may include, but is not
limited to, glass, quartz, sapphire, polyimide (PI), poly-
carbonate (PC), or polyethylene terephthalate (PET), or
a combination thereof.
[0019] In some embodiments, the driver integrated cir-
cuit 112 and/or the driver integrated circuit 114 may be
disposed on the extension portion 104 of the flexible sub-
strate 100. With reference to FIG. 2, in an embodiment,
the driver integrated circuit 112 may be disposed in the
extension portion 104 of the flexible substrate 100 that
extends from the boundary 102A of the array portion 102
along the y direction, and the driver integrated circuit 114
may be disposed in the extension portion 104 of the flex-
ible substrate 100 that extends from a side of the array
portion 102 along the x direction, where the x direction
and the y direction are different directions. Wirings (not
shown) electrically connected to the driver integrated cir-
cuit 112 and/or the driver integrated circuit 114 and the
element modules 140 may be disposed in the extension
portion 104. Nonetheless, the disclosure is not limited
thereto. In another embodiment, a part of the wirings elec-
trically connected to the driver integrated circuit 112
and/or the driver integrated circuit 114 and the element
modules 140 may be partially disposed on the extension
portion 104 of the flexible substrate 100, and another part
of the wirings may be disposed on the array portion 102
of the flexible substrate 100. Specifically, in the flexible
substrate 100, the extension portion 104 may include a
circuit extending from the array portion 102 to the exten-
sion portion 104, so that components (e.g., the sensing
unit) of the array portion 102 can be electrically connected
with the components (e.g., the driver integrated circuit
112 and/or the driver integrated circuit 114) of the exten-
sion portion 104. In yet another embodiment, the driver
integrated circuit 112 may be disposed in the extension
portion 104 of the flexible substrate 100 that extends from
a side of the array portion 102 along the x direction, and
the driver integrated circuit 114 may be disposed in the
extension portion 104 of the flexible substrate 100 that
extends from a side of the array portion 102 along the y
direction.
[0020] In accordance with the design requirements of
the X-ray device 1, the driver integrated circuit 112 or the
driver integrated circuit 114 may be electrically connect-
ed to different circuits. In an embodiment, if the driver
integrated circuit 112 is electrically connected to the data
line, the driver integrated circuit 112 may be a read out
integrated circuit (ROIC); if the driver integrated circuit
114 is electrically connected to the gate line, the driver
integrated circuit 114 may be a gate driver integrated
circuit, but is not limited thereto. In another embodiment,
the driver integrated circuit 112 may be electrically con-
nected to the gate line; and the driver integrated circuit
114 may be electrically connected to the data line. The
driver integrated circuit 112 and the driver integrated cir-
cuit 114 may be same as or different from each other.
With reference to FIG. 1 and FIG. 2, notably, two different

observation directions may be shown in FIG. 1, and ac-
cording to the different observation directions, the driver
integrated circuit may represent different driver integrat-
ed circuits. That is to say, if observed from an observation
direction A in FIG. 2, the driver integrated circuit in FIG.
1 is the driver integrated circuit 112; if observed from the
observation direction B in FIG. 2, the driver integrated
circuit in FIG. 1 is the driver integrated circuit 114.
[0021] In some embodiments, the extension portion
104 of the flexible substrate 100 include a plurality of
gaps 106 near the boundary (e.g. the boundary 102A) of
the array portion 102. In this way, when the extension
portion 104 is bent to the back side of the array portion
102, stress generated at the bending portion of the flex-
ible substrate 100 are reduced, thereby improving the
quality or the yield rate of the process. Nonetheless, the
disclosure is not limited thereto. In other embodiments,
the extension portion 104 of the flexible substrate 100
may as well not include the plurality of gaps 106 near the
boundary of the array portion 102. In some embodiments,
the driver integrated circuit 112 and/or the driver integrat-
ed circuit 114 may be disposed between two adjacent
gaps 106, but the disclosure is not limited thereto. Nota-
bly, the plurality of gaps 106 shown in FIG. 2 are merely
an example of the disclosure, and the disclosure is not
limited thereto. In some embodiments, the shape, the
number, the density, or the arrangement of the plurality
of gaps 106 may not be limited.
[0022] In some embodiments, the scintillator layer 120
may be disposed corresponding to a sensing area in the
array portion 102. For example, the scintillator layer 120
may at least partially overlap the sensing area in the array
portion 102 in the normal direction (e.g., the z direction)
of the supporting plate 130. In some embodiments, the
material of the scintillator layer 120 may include but is
not limited to CsI. In other embodiments, the material of
the scintillator layer 120 may include other kinds of inor-
ganic scintillators or organic scintillators adapted to con-
vert the X-rays incident into the X-ray device 1 into visible
light. In some embodiments, the scintillator layer 120 may
be formed on the flexible substrate 100 through a depo-
sition process. The deposition process may include but
is not limited to an evaporation process.
[0023] The supporting plate 130 may be disposed on
the array portion 102 of the flexible substrate 100; in other
words, the supporting plate 130 and the array portion 102
are correspondingly disposed. Specifically, in the normal
direction of the supporting plate 130, the supporting plate
130 at least partially overlap the array portion 102, and
the supporting plate 130 and the scintillator layer 120 are
disposed on different sides of the flexible substrate 100.
In this way, when other film layers are formed on the
array portion 102 of the flexible substrate 100, these other
film layers are not susceptible to deformation due to ex-
ternal forces during manufacturing, so that the film layers
(e.g. the scintillator layer 120) formed on the flexible sub-
strate 100 well exhibits flatness or stability, which helps
to improve the yield rate. In some embodiments, the sup-
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porting plate 130 may be a hard supporting plate. For
example, the material of the supporting plate 130 may
include but is not limited to glass, ceramic, or stainless
steel. In some embodiment, with reference to FIG. 2, in
the top view direction, the array portion 102 may be de-
fined as the portion overlapped with the supporting plate
130. For example, the boundary 102A may be the line at
the junction between the array portion 102 and the ex-
tension portion 104, and may also be the boundary of
the supporting plate 130. Those portions not overlapped
with the supporting plate 130 may be defined as the ex-
tension portion 104.
[0024] In some embodiments, the X-ray device 1 may
also include the element modules 140. The arrangement
and/or the number of the element modules 140 may be
changed depending on requirements. In some embodi-
ments, the element modules 140 may include a passive
component, such as a capacitor, a resistor, or an induc-
tor. The element modules 140 may be disposed on the
extension portion 104 of the flexible substrate 100. In
some embodiments, the element modules 140 may be
mounted on the extension portion 104 of the flexible sub-
strate 100 through surface mounting technology (SMT).
In this way, a circuit board including the element modules
may be omitted, which helps to improve the yield rate,
reduce the cost, or achieve light weight. Nonetheless,
the disclosure is not limited thereto.
[0025] In some embodiments, the X-ray device 1 may
also include a housing 12. The housing 12 may surround
the flexible substrate 100. Specifically, with reference to
FIG. 1, the housing 12 may include a light entering portion
12A and a carrying portion 12B. The light entering portion
12A is disposed on a light entering side of the X-ray de-
vice 1. The X-rays (e.g., arrows X shown in FIG. 1) enter
the X-ray device 1 through the light entering portion 12A.
The material of the light entering portion 12A, for exam-
ple, may include but is not limited to carbon fibers. The
carrying portion 12B is connected to the light entering
portion 12A, and the carrying portion 12B and the light
entering portion 12A define a space S that accommo-
dates at least the sensing structure 10. That is to say,
the space S accommodates at least the flexible substrate
100, the driver integrated circuit 112, the driver integrated
circuit 114, and the scintillator layer 120. The material of
the carrying portion 12B may be any material suitable for
carrying the sensing structure 10, and is not limited here-
in.
[0026] Hereinafter, FIG. 2 serves as an example for
illustrating a method for manufacturing the sensing struc-
ture, but the disclosure is not limited thereto.
[0027] In some embodiments, the sensing structure 10
may be manufactured through the following steps. First,
the flexible substrate 100 including the array portion 102
and the extension portion 104 is provided. The flexible
substrate 100 may include the scintillator layer 120
formed in the array portion 102. Next, the driver integrat-
ed circuit 112 and/or the driver integrated circuit 114 are
formed on the extension portion 104 and/or the array

portion 102 of the flexible substrate 100. After that, the
element modules 140 are formed in the extension portion
104 of the flexible substrate 100. In some embodiments,
the driver integrated circuit 112 and/or the driver integrat-
ed circuit 114 may be formed on the flexible substrate
100 through a bonding process. In some embodiments,
the element modules 140 may be mounted on the exten-
sion portion 104 of the flexible substrate 100 through sur-
face mounting technology.
[0028] FIG. 3 is a schematic top view of a sensing struc-
ture in a flattened state according to another embodiment
of the disclosure. FIG. 4 is a schematic cross-sectional
view of the sensing structure in the X-ray device in FIG.
3. A sensing structure 20 in FIG. 3 and FIG. 4 is substan-
tially the same as the sensing structure 10 in FIG. 1 and
FIG. 2. The difference lies in that the extension portion
104 of a flexible substrate 100A does not include the
plurality of gaps 106 near the boundary of the array por-
tion 102 (e.g., the boundary 102A), and that the sensing
structure 20 also includes a carrier 150. Identical or sim-
ilar reference numerals are employed for the remaining
identical or similar components, and the connection re-
lationships, the materials, and the manufacturing proc-
ess of the remaining components have been described
in detail in the foregoing, and thus will not be repeatedly
described hereinafter. Notably, although the extension
portion 104 of the flexible substrate 100A shown in FIG.
3 does not include the plurality of gaps 106 near the
boundary of the array portion 102, this is merely one of
the embodiments of the disclosure. In another embodi-
ment, the extension portion 104 of the flexible substrate
100A may include the plurality of gaps 106 near the
boundary of the array portion 102.
[0029] With reference to FIG. 3 and FIG. 4, the sensing
structure 20 in an X-ray device 2 may also include the
carrier 150. In some embodiments, the carrier 150 may
be disposed on the extension portion 104, and the carrier
150 and the driver integrated circuit 112 and/or the driver
integrated circuit 114 may be disposed on different sides
of the flexible substrate 100A. For example, the driver
integrated circuit 112 and/or the driver integrated circuit
114 may be disposed on a surface 100A1 of the flexible
substrate 100A, and the carrier 150 may be disposed on
a surface 100A2 of the flexible substrate 100A, where
the surface 100A1 and the surface 100A2 are different
surfaces, and the surface 100A1 and the surface 100A2
are disposed correspondingly. In another embodiment,
the carrier 150 may be a part of component that remains
during the manufacturing process in which the X-ray de-
vice 2 is formed. That is to say, during the manufacturing
process of the X-ray device 2, the flexible substrate 100A
may first be disposed on the carrier 150, and then com-
ponents such as the scintillator layer 120, the driver in-
tegrated circuit 112, or the driver integrated circuit 114
are disposed on the flexible substrate 100A. After that,
laser lift-off, for example, may be adopted to partially peel
the carrier 150 from the flexible substrate 100A, and the
carrier 150 disposed on the extension portion 104 re-
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mains. Thereby, other layers formed or other compo-
nents (e.g. the element module 140, the driver integrated
circuit 112, or the driver integrated circuit 114) disposed
on the extension portion 104 of the flexible substrate
100A are not susceptible to deformation due to external
forces, so that the extension portion 104 well exhibits
flatness or stability is increased for other film layers
formed or other components (e.g. the element module
140, the driver integrated circuit 112, or the driver inte-
grated circuit 114) disposed on the extension portion 104,
which helps to improve yield rate. In some embodiments,
the carrier 150 may be a hard/rigid carrier. For example,
the material of the carrier 150 may include but is not lim-
ited to glass, ceramic, or stainless steel. In some embod-
iments, with reference to FIG. 4, the boundary (e.g., a
boundary 104A) of the extension portion 104 of the flex-
ible substrate 100A may be substantially aligned with the
boundary of the carrier 150, but the disclosure is not lim-
ited to this. In another embodiment, the boundary of the
carrier 150 may protrude from the boundary 104A of the
extension portion 104.
[0030] FIG. 5 is a schematic top view of another em-
bodiment sensing structure in a flattened state according
to the disclosure. FIG. 6 is a schematic cross-sectional
view of the sensing structure in the X-ray device taken
along line A-A’ in FIG. 5. A sensing structure 30 in FIG.
5 and FIG. 6 is substantially the same as the sensing
structure 20 in FIG. 3 and FIG. 4. The difference lies in
that the extension portion 104 of a flexible substrate 100B
extends from the boundary 102A of the array portion 102
along the y direction, and that the flexible substrate 100B
may or may not include the extension portion 104 that
extends from a side of the array portion 102 along the x
direction. That is to say, the side of the array portion 102
may extend along the x direction, or may not extend along
the x direction, depending on design conditions. The
sensing structure 30 in FIG. 5 further includes a circuit
structure 170, and the circuit structure 170 may include
a plurality of wirings. Identical or similar reference nu-
merals are employed for the remaining identical or similar
components, and the connection relationships, the ma-
terials, and the manufacturing process of the remaining
components have been described in detail in the forego-
ing, and thus will not be repeatedly described hereinafter.
It should be appreciated that for better understanding,
some elements are omitted and/or simplified in FIG. 5,
but the disclosure is not limited thereto. That is to say,
although FIG. 5 depicts merely two wirings, the disclo-
sure is not limited thereto. The circuit structure 170 may
also include, for example, the wiring that extends in the
x direction. Analogously, in FIG. 6, another layer may
also be included between the flexible substrate 100B and
the scintillator layer 120, and another layer may also be
included between the driver integrated circuit 114 and
the wiring, or between the wiring and the flexible sub-
strate 100B. For example, a solid optical clear adhesive
(OCA) or an anisotropic conductive film (ACF) may be
included between the driver integrated circuit 114 and

the wiring. The disclosure is not limited thereto. An insu-
lating layer or a functional layer may be included between
the wiring and the flexible substrate 100B, and the func-
tional layer may be a planarization layer. The disclosure
is not limited thereto. Notably, the boundary of the carrier
150 protruding from the boundary 104A of the extension
portion 104 in FIG. 5 is merely an example, and the dis-
closure is not limited thereto. In another embodiment, the
boundary 104A of the extension portion 104 of the flexible
substrate 100B may be substantially aligned with the
boundary of the carrier 150. With reference to FIG. 5 and
FIG. 6, in some embodiments of the disclosure, a wiring
(not shown) electrically connected to the driver integrated
circuit 112 and the element module 140 may be provided
in the extension portion 104, and wirings 170A1 and
170A2 electrically connected to the driver integrated cir-
cuit 114 and the element module 140 may be disposed
on the array portion 102. To be specific, the wiring elec-
trically connected to the driver integrated circuit 114 and
the element module 140 adopts a wire-on array (WOA)
to be connected in series to the element module 140,
which contributes to the narrow bezel design. In an em-
bodiment, the wiring 170A1 and 170A2 may be disposed
between, for example, the driver integrated circuit 114
and the flexible substrate 100B. In some embodiments,
the driving circuit 112 may be disposed on a back of the
supporting plate 130 as the extension portion 104 is bent
to the back of the supporting plate 130. This structure is
similar to the schematic cross-sectional diagram of FIG.
4, to which reference may made at the same time. There-
fore, the driver integrated circuit 112 and the driver inte-
grated circuit 114 may be located at different levels in an
X-ray device 3. In some embodiments, the sensing struc-
ture 30 may selectively include the carrier 150. In some
embodiment, the driver integrated circuit 114 may be a
gate driver integrated circuit and be disposed on the array
portion 102; namely, the driver integrated circuit 114 is
electrically connected to a gate line (not shown) on the
array portion 102.
[0031] FIG. 7 is a schematic top view of a sensing struc-
ture in a flattened state according to still another embod-
iment of the disclosure. A sensing structure 40 in FIG. 7
is substantially the same as the sensing structure 10 in
FIG. 2. The difference lies in that the sensing structure
40 also includes a circuit board 160. Identical or similar
reference numerals are employed for the remaining iden-
tical or similar components, and the connection relation-
ships, the materials, and the manufacturing process of
the remaining components have been described in detail
in the foregoing, and thus will not be repeatedly described
hereinafter.
[0032] With reference to FIG. 7, the sensing structure
40 also includes the circuit board 160. In some embodi-
ments, the circuit board 160 may be provided on the ex-
tension portion 104. The circuit board 160 may include
the element modules 140, and the element modules 140
are disposed on the circuit board 160. The driver inte-
grated circuit 112 and/or the driver integrated circuit 114
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may be electrically connected to the element modules
140 through circuits in the circuit board 160. In another
embodiment, the circuit board 160 partially overlaps the
extension portion 104 in the normal direction of the sup-
port portion 130. Besides, the extension portion 104 of a
flexible substrate 100C may selectively include a plurality
of gaps near the boundary 102A of the array portion 102,
such as the plurality of gaps 106 in FIG. 2. In some em-
bodiments, the extension portion 104 of the flexible sub-
strate 100C may extend from a side of the array portion
102 (e.g., the boundary 102A) along the y direction. In
this way, the driver integrated circuit 112 may be electri-
cally connected to the element modules 140 through the
circuit in the circuit board 160.
[0033] In another embodiment, a wiring (not shown)
electrically connected to the driving circuit 114 and the
element module 140 may be disposed in the array portion
102. That is to say, possibly with reference to the struc-
ture of FIG. 5 (e.g., the extension portion 104 that extends
in the x direction is not disposed), the wiring electrically
connected to the drive circuit 114 and the element module
140 may adopts the wire-on array to be connected in
series to the element module 140, to reduce the space
occupied by the extension portion 104 that extends along
the x direction and the circuit board 160 partially over-
lapped with the extension portion 104, which contributes
to the narrow bezel design. In some embodiment, the
driver integrated circuit 114 may be a gate driver inte-
grated circuit and be disposed on the array portion 102,
and the flexible substrate 100C may or may not include
the extension portion 104 that extends in the x direction
from a side of the array portion 102. That is to say, the
extension portion 104 may extend from the side of the
array portion 102 along the x direction, and may as well
not extend from the side of the array portion 102 along
the x direction, depending on design conditions.
[0034] In summary of the foregoing, in the embodi-
ments of the disclosure, the driver integrated circuit and
the scintillator layer are disposed on the flexible sub-
strate. That is to say, the flexible substrate may integrate
components such as the sensing panel, the flexible
board, and the circuit boards. Therefore, the complicated
bonding process can be simplified, which helps to im-
prove the yield rate, reduce the cost, or achieve light
weight. In some embodiments, the extension portion of
the flexible substrate may include the plurality of gaps
near the boundary of the array portion, which reduces
the stress generated at the bending portion of the flexible
substrate, to improve the quality of the process. In some
embodiment, the driver integrated circuit may be dis-
posed on the array portion, and the driver integrated cir-
cuit may be connected in series to the element module
in the array portion through the wire-on array, which con-
tributes to the narrow bezel design. In some embodi-
ments, the sensing structure may also include the sup-
porting plate disposed on the array portion of the flexible
substrate. When other layers are formed on the array
portion of the flexible substrate, these other layers are

not susceptible to deformation due to external forces dur-
ing the manufacturing process, so that the layer formed
on the flexible substrate well exhibits flatness or stability,
which helps to improve the yield rate. In some embodi-
ments, the sensing structure may also include the carrier
disposed on the extension portion. In this way, when oth-
er film layers are formed or other components are dis-
posed on the extension portion of the flexible substrate,
these other film layers or other components are not sus-
ceptible to deformation due to external forces during the
manufacturing process or the disposal process, so that
these other film layers or other components formed on
the flexible substrate well exhibits flatness or stability,
which helps to improve the yield rate.
[0035] The foregoing embodiments are only used to
illustrate, instead of limiting, the technical solutions of the
disclosure. Although the disclosure has been described
in detail with reference to the foregoing embodiments,
people having ordinary skill in the art should understand
that the technical solutions described in the foregoing
embodiments may still be modified, or that some or all
technical features therein may be equivalently replaced.
However, the nature of the corresponding technical so-
lutions so modified or replaced does not depart from the
scope of the technical solutions of the embodiments of
the disclosure. The features of the embodiments may be
arbitrarily mixed and combined as long as they do not
depart from or conflict with the spirit of the disclosure.

Claims

1. An X-ray device (1, 2, 3), comprising:

a flexible substrate (100, 100A, 100B, 100C)
comprising an array portion (102) and an exten-
sion portion (104);
a driver integrated circuit (112, 114) disposed
on the flexible substrate (100, 100A, 100B,
100C); and
a scintillator layer (120) disposed on the flexible
substrate (100, 100A, 100B, 100C).

2. The X-ray device (1, 2, 3) according to claim 1, further
comprising:
a carrier (150) disposed on the extension portion
(104), wherein the carrier (150) and the driver inte-
grated circuit (112, 114) are disposed on different
sides of the flexible substrate (100, 100A, 100B,
100C).

3. The X-ray device (1, 2, 3) according to claim 1 or 2,
further comprising:
a supporting plate (130) disposed on the array por-
tion (102), wherein the supporting plate (130) and
the scintillator layer (120) are disposed on different
sides of the flexible substrate (100, 100A, 100B,
100C).
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4. The X-ray device (1, 2, 3) according to claim 3,
wherein the supporting plate (130) at least partially
overlap the scintillator layer (120) in a top view di-
rection.

5. The X-ray device (1, 2, 3) according to any one of
claims 1 to 4, further comprising:
a plurality of element modules (140) disposed on the
extension portion (104).

6. The X-ray device (1, 2, 3) according to any one of
claims 1 to 5, wherein the flexible substrate (100,
100A, 100B, 100C) comprises polyimide.

7. The X-ray device (1, 2, 3) according to any one of
claims 1 to 6, wherein the extension portion (104)
comprises a plurality of gaps (106) near a boundary
(102A) of the array portion (102).

8. The X-ray device (1, 2, 3) according to any one of
claims 1 to 7, further comprising:
a housing (12) surrounding the flexible substrate
(100, 100A, 100B, 100C).

9. The X-ray device (1, 2, 3) according to any one of
claims 1 to 8, wherein the driver integrated circuit
(112, 114) is a gate driver integrated circuit.

10. The X-ray device (1, 2, 3) according to claim 9, further
comprising:
a circuit structure (170), wherein the circuit structure
(170) comprises a plurality of wirings (170A1,
170A2), and the plurality of wirings (170A1, 170A2)
are disposed between the gate driver integrated cir-
cuit and the flexible substrate (100, 100A, 100B,
100C).
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