wo 2013/089229 /2 I} 0RO 0 AR A

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

=

(19) World Intellectual Property
Organization
International Bureau

20 June 2013 (20.06.2013)

WIPO | PCT

(10) International Publication Number

WO 2013/089209 A2

(51)
21

(22)

(29
(26)
(30)

(71)

(72)

(74)

International Patent Classification: Not classified

International Application Number:
PCT/JP2012/082436

International Filing Date:
7 December 2012 (07.12.2012)

Filing Language: English
Publication Language: English
Priority Data:

2011-274780 15 December 201 1(15.12.201 1) JP

Applicant: SONY CORPORATION [JP/JP]; 1-7-1, Kon-
an, Minato-ku, Tokyo, 1080075 (JP).

Inventors. OOTORII Hiizu; c/o SONY CORPORA-
TION, 1-7-1, Konan, Minato-ku, Tokyo, 1080075 (JP).
SHIROTA Norihisa; c/o SONY CORPORATION, 1-7-1,
Konan, Minato-ku, Tokyo, 1080075 (JP). TOGASHI
Haruo; c/o SONY CORPORATION, 1-7-1, Konan, Min-
ato-ku, Tokyo, 1080075 (JP).

Agent: TSUBASA PATENT PROFESSIONAL COR-
PORATION; 3F, Sawada Building, 15-9, Shinjuku 1-
chome, Shinjuku-ku, Tokyo 1600022 (JP).

(81)

(84)

Designated States (unless otherwise indicated, for every
kind d national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind d regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, Sz, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, S, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Published:

without international search report and to be republished
upon receipt d that report (Rule 48.2(g))

(54) Title: IMAGE PICKUP PANEL AND IMAGE PICKUP PROCESSING SYSTEM

[ FIG.1 ]

(57) Abstract: An image pickup panel includes: photodetection sections each

including a photodetector and a receiver which are integrally molded and
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having solder bumps formed thereon, the photodetector converting received
light into a current signal, the receiver converting the current signal into a
voltage signal; and awiring layer including awiring pattern installed therein
and alowing the photodetection sections to be mounted thereon for respect -
ive pixels by the solder bumps, the wiring pattern being connected to the
photodetection sections.
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DESCRIPTION

Title of Invention

IMAGE PICKUP PANEL AND IMAGE PICKUP PROCESSING SYSTEM

Technical Field

[0001] The present disclosure relates to an image pickup panel performing image
pickup, and an image pickup processing system performing image pickup processing.
Background Art

[0002] X-ray radiography isimaging inspection technology of seeing an interior of a
human body or an object through irradiating the human body or the object with X-rays
and detecting X-rays passing through or reflected by the human body or the object to
visualize the interior of the human body or the object.

[0003] In transmission X-ray detection in related art, photographic plates and
photograph films are frequently used; however, in recent years, flat panel X-ray image
sensors in which a flat panel is formed with use of LTPS (Low Temperature Poly
Silicon) as a base has been devel oped.

[0004] The flat panel X-ray image sensors are classified into two major systems. a
direct conversion system and an indirect conversion system. In the direct conversion
system, X-rays including information of an interior of a human body or an object
passing through or being reflected by the human body or the object are directly
converted into electrical signals, and in the indirect conversion system, the X-rays are
converted first into optical signals, and then into electrical signals.

[0005] In both of the systems, filmless radiography is achievable, and an improvement
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in image quality and diagnosis support with use of digital image processing are
achievable. Moreover, such systems have advantages including easy electronic filing
and easy networking, and are expected to be used in various fields.

[0006] In related art, an X-ray image pickup panel in which an X-ray absorption rate
is increased through adopting atwo-photoconductive-layer configuration is proposed.
Citation list

Patent Literature

[0007] PTL 1. Japanese Unexamined Patent Application Publication No.

2000-253313

Summary of Invention

[0008] However, an X-ray image pickup panel used in aflat panel X-ray image sensor
in related art has a large restriction on formation of an X-ray conversion film, and it is
difficult to form a desired crystalline film with a certain size of area without causing a
crystal defect. Therefore, in the X-ray image pickup panel in related art, it is difficult
to increase an area thereof without causing a defect.

[0009] It isdesirable to provide an image pickup panel capable of increasing an area
thereof.

[0010] Moreover, it is desirable to provide an image pickup processing system
including an image pickup panel capable of increasing an area thereof.

[0011] According to an embodiment of the disclosure, there is provided an image
pickup panel including: photodetection sections each including a photodetector and a
receiver which are integrally molded and having solder bumps formed thereon, the

photodetector converting received light into a current signal, the receiver converting the
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current signal into a voltage signal; and a wiring layer including a wiring pattern
installed therein and allowing the photodetection sections to be mounted thereon for
respective pixels by the solder bumps, the wiring pattern being connected to the
photodetection sections.

[0012] According to an embodiment of the disclosure, there is provided an image
pickup processing system including: an image pickup panel including photodetection
sections and a wiring layer, the photodetection sections each including a photodetector
and a receiver which are integrally molded and having solder bumps formed thereon,
the photodetector converting received Iight into a current signal, the receiver converﬁng
the current signa into a voltage signal, the wiring layer including a wiring pattern
installed therein and alowing the photodetection sections to be mounted thereon for
respective pixels by the solder bumps, the wiring pattern being connected to the
photodetection sections; and an image processing section including an A/D section
converting the voltage signa into a digital signal, a signa processing section
performing signal processing on the digita signal, and a display control section
performing display control on signal-processed image information.

[0013] Anincrease in area of the panel isachievable.

[0014] It is to be understood that both the foregoing genera description and the

following detailed description are exemplary, and are intended to provide further

explanation of the technology as claimed.

Brief Description of Drawings
[0015] The accompanying drawings are included to provide a further understanding

of the technology, and are incorporated in and constitute a part of this specification.
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The drawings illustrate embodiments and, together with the specification, serve to
explain the principles of the technology.

[FIG. 11 FIG. lisadiagram illustrating a configuration example of an image pickup
panel.

[FIG. 2] FIG. 2 isadiagram for describing an X-ray image pickup panel of a direct
conversion FPD.

[FIG. 3] FIG. 3isadiagram for describing the X-ray image pickup panel of the direct
conversion FPD.

[FIG. 4] FIG. 4isadiagram for describing the X-ray image pickup panel of the direct
conversion FPD.

[FIG. 5] FIG. 5isadiagram for describing an X-ray image pickup panel of an indirect
conversion FPD.

[FIG. 6] FIG. 6 is a diagram for describing the X-ray image pickup panel of the
indirect conversion FPD.

[FIG. 7] FIG. 7 is a diagram for describing the X-ray image pickup panel of the
indirect conversion FPD.

[FIG. 8] FIG. 8isadiagram illustrating a state where a photodetection section for one
pixel ismounted on awiring layer.

[FIG. 9] FIG. 9isatop view of the photodetection section.

[FIG. 10] FIG. 10isaback view of the photodetection section.

[FIG. 11] FIG. 1lisadiagram illustrating a state where the photodetection section for
one pixel ismounted on the wiring layer.

[FIG. 12) FIG. 12 is a diagram illustrating a mounting pitch of the photodetection

section.
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[FIG. 13] FIG. 13 is a diagram illustrating a configuration example of the image
pickup pandl.

[FIG. 14] FIG. 14 is a diagram illustrating a configuration example of the image
pickup panel.

[FIG. 151 FIG. 15 is a diagram illustrating a configuration example of the image
pickup panel.

[FIG. 16] FIG. 16 isadiagram illustrating alens effect of atransparent resin.

[FIG. 171 FIG. 17 is a diagram illustrating a configuration example of the image
pickup panel.

[FIG. 18] FIG. 18 is a diagram illustrating a configuration example of the image
pickup panel.

[FIG. 19] FIG. 19 is a top view illustrating a configuration of a
concavo-convex-shaped section of a PET substrate.

[FIG. 20] FIG. 20isadiagram illustrating a light-receiving surface of aphotodetector.
[FIG. 21] FIG. 21 is a diagram illustrating the light-receiving surface of the
photodetector.

[FIG. 221 FIG. 22 is a diagram illustrating the light-receiving surface of the
photodetector.

[FIG. 23] FIG. 23 is a diagram illustrating a configuration example of an image
pickup processing system.

[FIG. 24] FIG. 24 is adiagram illustrating a flow of manufacturing the image pickup
panel.

[FIG. 25] FIG. 25 is a diagram illustrating the flow of manufacturing the image

pickup panel.
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[FIG. 26] FIG. 26 is a diagram illustrating the flow of manufacturing the image
pickup panel.
[FIG. 27] FIG. 27 is a diagram illustrating the flow of manufacturing the image
pickup panel.
[FIG. 28] FIG. 28 is a diagram illustrating the flow of manufacturing the image
pickup panel.
[FIG. 29] HIG. 29 is a diagram illustrating the flow of manufacturing the image
pickup panel.
[FIG. 30] FIG. 30 is a diagram illustrating the flow of manufacturing the image
pickup panel.
[FIG. 31] FIG. 31 is a diagram illustrating the flow of manufacturing the image
pickup panel.
[FIG. 32] FIG. 32 is a diagram illustrating the flow of manufacturing the image
pickup panel.
[FIG. 33] FIG. 33 is a diagram illustrating the flow of manufacturing the image

pickup panel.

Description of Embodiments

[0016] Embodiments of the present disclosure will be described in detail below
referring to the accompanying drawings. FIG. 1 is a diagram illustrating a
configuration example of an image pickup panel. An image pickup panel 1 includes
photodetection sections 10 and a wiring layer 20, and is, for example, a panel
performing X-ray image pickup. It isto be noted that the image pickup panel 1isnot

limited to an X-ray panel, and includes atypical imaging panel.
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[0017] Each of the photodetection sections 10 includes a photodetector 11-1 (for
example, a photodiode) and a receiver 11-2, and is a tiny photodetector chip (for
example, a square chip with about 200 uin or less per side) in which the photodetector
11-1 and the receiver 11-2 are integrally molded of a resin for one pixel. Moreover,
solder bumps 12 as protruded solder terminals are formed on the photodetection section
10.

[0018] The photodetector 11-1 converts received light into a current signal. The
receiver 11-2 has an I/V conversion function, and converts the current signal into a
voltage signal. A wiring pattern connecting the photodetection section 10 and an
external processing section (for example, an A/D section) to. each other is installed in
the wiring layer 20, and the photodetection sections 10 are mounted for respective
pixels on the wiring layer 20 by the solder bumps 12. For example, aflexible substrate
is applied to the wiring layer 20.

[0019] Thus, inthe image pickup panel 1, chips of the photodetection sections 10 each
including the photodetector 11-1 converting light into a current signal and the receiver
11-2 converting the current signal into avoltage signal which are integrally molded, and
having the solder bumps 12 formed thereon are arranged for respective pixels, and are
mounted on the wiring layer 20 by FC bonding (flip chip bonding) with the solder
bumps 12.

[0020] It isto be noted that, unlike wiring bonding, in the FC bonding, a chip surface
and a substrate are electrically connected to each other through solder bumps arranged
in an array instead of awire.

[0021] With the above-described configuration, the image pickup panel 1 is able to

increase the area thereof, and is able to be manufactured at low cost. It isto be noted
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that a specific configuration of the image pickup panel 1will be described later referring
to FIG. 8 and subsequent drawings.

[0022] Next, a configuration and issues of an X-ray image pickup panel used in a
typical flat panel X-ray image sensor (hereinafter referred to as "FPD (Flat Panel
Display)") will be described before describing the image pickup panel 1 according to an
embodiment of the disclosure.

[0023] FIGs. 2 to 4 are diagrams for describing an X-ray image pickup panel of a
direct conversion FPD. FIG. 2 illustrates a configuration of an X-ray image pickup
panel 100 of the direct conversion FPD. The X-ray image pickup panel 100 includes
an X-ray conversion section 110 and a TFT (Thin Film Transistor) array 120.

[0024] The X-ray conversion section 110 includes a bias electrode 111 and an X-ray
conversion layer 112 formed of a semiconductor crystal such as amorphous selenium
semiconductor (a-Se).

[0025] The TFT array 120 is located below the X-ray conversion section 110, and
includes pixel regions separated in a matrix by data lines as lines where data including
image information is transmitted and gate lines as lines where a drive signal for driving
aTFT istransmitted.

[0026] As described above, the X-ray_ image pickup panel 100 has a pane
configuration in which the bias electrode 111, the X-ray conversion layer 112, and the
TFT array 120 are laminated.

[0027] FIG. 3 illustrates a direct conversion operation of the X-ray image pickup
panel 100. X-rays emitted from an X-ray generator pass through or are reflected by an
object such as a human body, and then enter the X-ray conversion layer 112. In the

X-ray conversion layer 112, a charge (apair of a hole and an electron) according to an
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incident X-ray dose is excited.

[0028] In this case, since a positive potential is given to the bias electrode 111,
electrons e having a negative charge move toward the bias electrode 111, and holes h
having a positive charge move toward a pixel electrode 121 located on the TFT array
120.

[0029] Then, the holes h moving toward the pixel electrode 121 are accumulated in a
storage capacitor, and the storage capacitor isthus charged (the pixel electrode 121 isa
storage capacitor storing a detection current).

[0030] FIG. 4 illustrates a configuration of a section corresponding to one pixel of the
TFT array 120. Each of the pixel regions arranged in a matrix to form an image
display region includes the pixel electrode 121 and a TFT 122 controlling switching of
the pixel electrode 121.

[0031] A drain of the TFT 122 is connected to the pixel electrode 121. Moreover, a
source of the TFT 122 is connected to the data line, and a gate of the TFT 122 is
connected to the gate line.

[0032] When adrive signal is sequentialy transmitted to aplurality of gate lines after
taking a radiograph, a switch of the TFT 122 to which the drive signa is applied is
closed, and a detection current accumulated in the storage capacitor of the pixel
electrode 121 flows from the data line to be extracted. After that, image data is A/D
converted by a subsequent processing section to be captured by a computer, and then an
image is displayed.

[0033] Next, the X-ray image pickup panel of the indirect conversion FPD will be
described below. FIGs. 5 to 7 are diagrams for describing the X-ray image pickup

panel of the indirect conversion FPD. FIG. 5 illustrates a configuration of an X-ray
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image pickup panel 200 of the indirect conversion FPD. The X-ray image pickup
panel 200 includes an X-ray conversion section 210 and a TFT array 220.

[0034] The X-ray conversion section 210 includes a scintillator 21 1 as a fluorescent
medium and a photodiode array 212.

[0035] The TFT array 220 is located below the X-ray conversion section 210, and
includes pixel regions separated in a matrix by data lines as lines where data including
image information is transmitted and gate lines as lines where a drive signal for driving
aTFT istransmitted.

[0036] The X-ray image pickup panel 200 has the above-described panel
configuration in which the scintillator 211, the photodiode array 212, and the TFT array
220 are laminated.

[0037] FIG. 6 illustrates an indirect conversion operation of the X-ray image pickup
panel 200. X-rays emitted from an X-ray generator passes through or are reflected by
an object such as ahuman body, and then enter the scintillator 211.

[0038] The scintillator 211 converts incident X-rays into optical signals (optical
outputs according to X-ray intensity; for example, green light as a wavelength).  After
that, the photodiode array 212 converts the intensity of each of the optical signals into
an electrical signal representing the magnitude of a charge. A pixel electrode 221
located on the TFT array 220 receives the electrical signal, and charges a storage
capacitor.

[0039] FIG. 7 illustrates a configuration of a section corresponding to one pixel of the
TFT array 220. Each of the pixel regions arranged in a matrix to form an image
display region includes the pixel electrode 221 and a TFT 222 controlling switching of

the pixel electrode 221. It is to be noted that a state where a photodiode 212a for one
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pixel islocated on atop surface of the pixel electrode 221 isillustrated in the drawing.
[0040] A drain of the TFT 222 is connected to the pixel electrode 221. Moreover, a
source of the TFT 222 is connected to the data line, and a gate of the TFT 222 is
connected to the gate line.

[0041] When adrive signal is sequentially transmitted to a plurality of gate lines after
taking a radiograph, a switch of the TFT 222 to which the drive signa is applied is
closed, and a detection current accumulated in the storage capacitor of the pixel
electrode 221 flows from the data line to be extracted. After that, image data is A/D
converted by a subsequent processing section to be captured by a computer, and then an
image is displayed.

[0042] The above-described direct conversion X-ray image pickup panel 100 and the
above-described indirect conversion X-ray image pickup panel 200 are manufactured
through forming the TFT array on a glass substrate, and then forming a film on a circuit
of the TFT array by high-temperature evaporation in a vacuum process.

[0043] Therefore, an influence of a base and restrictions on film formation
temperature and the like are large. Accordingly, it is difficult to form a desired
crystalline film with a certain size of area without causing a crystal defect, and a
larger-scale expensive manufacturing apparatus is necessary.

[0044] Thus, in the X-ray image pickup panel in related art, it is extremely difficult to
increase an area thereof without causing a defect, and the length of each side of a
presently mass-produced largest panel is about 400 mm. Moreover, high cost is
necessary for manufacturing.

[0045] Moreover, in both the above-described direct conversion X-ray irﬁage pickup

panel 100 and the above-described indirect conversion X-ray image pickup panel 200, a
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signal propagates in a carrier form from the X-ray conversion section until reaching the
TFT array, and wiring capacity of the TFT (wiring capacity of the data line in
particular) islarge; therefore, noise iseasily generated.

[0046] The present disclosure is made to solve such issues, and provides an image
pickup panel and an image pickup processing system which are capable of increasing
an area thereof, reducing noise, and reducing manufacturing cost.

[0047] Next, the image pickup panel 1 according to the embodiment of the disclosure
will be described in detail below. First, a configuration of the photodetection section
10 will be described below.

[0048] FIG. 8isadiagram illustrating a state where a photodetection section for one
pixel is mounted on the wiring layer. A photodetection section 10a is a tiny
photodetector chip molded of aresin for each pixel, and solder bumps 12 are formed on
a mounting surface where the wiring layer 20 is mounted of the photodetection section
10a.

[0049] Moreover, the photodetection section 10a includes a photodetection IC
(Integrated Circuit) 11 configured through integrating the photodetector 11-1 and the
receiver 11-2 illustrated in FIG. 1in one chip (in FIG. 8, the photodetector 11-1 and the
receiver 11-2 are not illustrated).

[0050] Moreover, in addition to the photodetection I1C 11, alight-shielding film 13a, a
wiring pattern 14al, via holes 14a-2, UBMs (Under Bump Metallizations) 15a| and
15a-2, and solder bumps 16a are mounted in the photodetection section 10a.

[0051] The light-shielding film 13a alows surfaces except for a light-receiving
surface p of the photodetection IC 11to be shielded from light. The photodetection IC

11is soldered with use of the solder bumps 16a, and is connected to the wiring pattern
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14a1 through the solder bumps 16aand the UBMs 15&I.

[0052] It isto be noted that the UBM is ametal layer (for example, nickel) as a base
of the solder bump for preventing the spread of Soldér and securing a favorable solder
joint.

[0053] Moreover, the wiring pattern 14a-l is connected to one end of each of the via
holes 14a-2, and the other end of each of the via holes 14a-2 is connected to each of the
UBMs 15a&2. It isto be noted that the via holes 14a2 are filled with a conductive
metal by, for example, viafill plating (if conduction is established, wiring by sputtering
isapplicable).

[0054] Then, the photodetection section 10ais FC bonded on UBMs 21-1 mounted on
the wiring layer 20 through the solder bumps 12.

[0055] The wiring layer 20 includes UBMs 21-1 disposed at soldering positions and,
the wiring layer 20 includes, for example, alight-shielding film 22 disposed on an entire
surface thereof (it isto be noted that wiring may not be light-shielded). Moreover, the
wiring layer 20 is a multilayer wiring layer, and wiring is instaled in entire upper and
lower layers of the wiring layer 20. A wiring pattern 23-1 is installed in the upper
layer, and a wiring pattern 23-2 is installed in the lower layer. ' Since the
light-shielding film 22 is included, the entry of reflected light or the like is able to be
blocked.

[0056] When X-ray responsive light enters the light-receiving surface p of the
photodetection section 10a, the photodetector in the photodetection IC 11 converts the
X-ray responsive light into a current signal, and the receiver in the photodetection 1C 11
converts the current signal into a voltage signal. Then, the voltage signal produced in

the photodetection section 10ais transmitted to a subsequent processing section through
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one or both of the wiring patterns 23-1 and 23-2 of the wiring layer 20.

[0057] FIG. 9 is atop view of the photodetection section 10a. The photodetection

section 10a is, for example, a tiny square chip with about 200 pm or less per side.
Moreover, the light-receiving surface p has, for example, a circular shape with a
diameter of about 100 pm or less.

[0058] FIG. 10 is a back view of the photodetection section 10a. For example,
twelve solder bumps 12 are formed on a back surface of the photodetection section 10a
Each of the solder bumps 12 has, for example, a diameter of about 15 n or less.
Moreover, the photodetection IC 1lisatiny sguare chip with about 150 pun or less per
side. It isto be noted that the thickness of the photodetection section 10a (except for
the solder bumps 12) is, for example, about 60 um or less. It isto be noted that the
above-described numerical values are examples only.

[0059] Next, a modification of the photodetection section will be described below.

FIG. 1lisadiagram illustrating a state where the photodetection section for one pixel is
mounted on the wiring layer. A photodetection section 10b is a tiny photodetector

chip molded of a resin for each pixel, and the solder bumps 12 are formed on a
mounting surface where the wiring layer 20 is mounted of the photodetection section
10b. Moreover, athough not illustrated, a light-shielding film is formed on an
appropriate section other than a photodetection section of the photodetector to prevent

an IC from being irradiated with X-ray responsive light.

[0060] Moreover, the photodetection section 10b as a modification has a two-layer

configuration.  The photodetector 11-1 is disposed in a first layer si located on a top
surface side where light enters of the photodetection sectioh, and the receiver 11-2 is

disposed in asecond layer s2 below the first layer si .
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[0061] Further, in addition to the photodetector 11-1 and the receiver 11-2, wiring
patterns 14b-l and 14b-2, via holes 14b-3, UBMs 15b-I to 15b-3, and solder bumps
16b-I and 16b-2 are mounted in the photodetection section 10b.

[0062] The photodetector 11-1 is soldered with use of the solder bumps 16b-i, and is
connected to the wiring pattern 14b-l through the solder bumps 16b-I and the UBMs
15b-I.

[0063] Moreover, the receiver 11-2 is soldered with use of the solder bumps 16b-2,
and is connected to the wiring pattern 14b-2 through the solder bumps 16b-2 and the
UBMs 15b-2.

[0064] The wiring pattern 14b-l and the wiring pattern 14b-2 are connected to each
other, and the wiring pattern 14b-2 is further connected to one end of each of the via
holes 14b-3. The other end of each of the via holes 14b-3 is connected to each of the
UBMs 15b-3. It is to be noted that the via holes 14b-3 are filled with a conductive
metal by, for example, viafill plating.

[0065] Then, the photodetection section 10b is FC bonded on UBMs 21-1 mounted on
the wiring layer 20 through the solder bumps 12.

[0066] The wiring layer 20 includes the UBMs 21-1 disposed a soldering positions,
and the wiring layer 20 includes, for example, the light-shielding film 22 disposed on an
entire surface thereof. Moreover, wiring isinstalled in entire upper and lower layers of
the wiring layer 20. The wiring pattern 23-1 is installed on the upper layer, and the
wiring pattern 23-2 isinstaled on the lower layer.

[0067] When X-ray responsive light enters the light-receiving surface p of the
photodetection section 10b, the photodetector 11-1 converts the X-ray responsive light

into a current signal, and the receiver 11-2 converts the current signal into a voltage
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signal. Then, the voltage signal produced in the photodetection section 10b is
transmitted to a subsequent processing section through one or both of the wiring
patterns 23-1 and 23-2 of the wiring layer 20.

[0068] Thus, as described above, the photodetection section 10b has a two-layer
configuration in which the photodetector 11-1 is disposed in the first layer si where
light enters and the receiver 11-2 isdisposed in the second layer s2 below the first layer
s, and the photodetector 11-1 and the receiver 11-2 are integrally molded.

[0069] Accordingly, the photodetector 11-1 isdisposed only in the first layer si where
light enters; therefore, a light-receiving area on one chip is able to be increased, and
photodetection efficiency isimprovable.

[0070] Moreover, the two-layer configuration alows the pitch of each photodetection

section to be reduced; therefore, the number of photodetection sections mountable on a
single panel area is able to be increased, and resolution as the image pickup panel is
improvable.

[0071] It isto be noted that FIG. 12 illustrates a mounting pitch of the photodetection

section 10a. For example, a mounting pitch d when the photodetection sections 10a
are FC bonded on the wiring layer 20 is about 420 um or less.

[0072] Next, a configuration of the image pickup panel 1 will be described below.

FIG. 13 is a diagram illustrating a configuration example of the image pickup panel.

An image pickup panel 1-1 according to a first embodiment includes a plurality of
photodetection sections 10 (photodetection sections 10-1 to 10-9 in the drawing) and the
wiring layer 20, and further includes a scintillator 31, a cover glass substrate 32, and a
wiring-side glass substrate 33.

[0073] The photodetection sections 10-1 to 10-9 are FC bonded on the wiring layer 20.
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Moreover, the scintillator 31 is so disposed asto cover all of light-receiving surfaces of
the photodetection sections 10 arranged on the wiring layer 20. It isto be noted that
the scintillator 31 is a fluorescent medium converting incident radiation rays (for
example, X-rays) into light to emit the light.

[0074] The cover glass substrate 32 is disposed on atop surface of the scintillator 31,
and covers and protects the scintillator 31. Moreover, the wiring-side glass substrate
33 where the wiring layer 20 ismounted is disposed below the wiring layer 20.

[0075] Moreover, while space, where the photodetection sections 10-1 to 10-9 are
arranged, between the scintillator 31 and the wiring layer 20 is maintained under
dightly negative pressure, the space between the scintillator 31 and the wiring layer 20
is sealed with use of a sealing wall 3amade of aresin or the like. It isto be noted that
the cover glass substrate 32 and the wiring-side glass substrate 33 both have, for
example, athickness of about 0.7 mm.

[0076] As described above, the image pickup panel 1-1 has a configuration in which
the scintillator 31 covering all of the light-receiving surfaces of the photodetection
sections 10, the cover glass substrate 32 covering the scintillator 31, and the wiring-side
glass substrate 33 disposed below the wiring layer 20 are included and the space, where
the photodetection .sections 10 are arranged, between the scintillator 31 and the wiring
layer 20 is sealed. It is to be noted that in the above-described configuration, a
scintillator film is formed on an entire back surface of cover glass, however, the
scintillator film may be formed only on a top surface of each photodetection section.
Alternatively, the scintillator film may be formed by potting to cover the entire
photodetection sections.

[0077] The image pickup panel in related art is manufactured through forming the
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TFT array on the glass substrate, and then forming an X-ray conversion film on acircuit
of the TFT array by high-temperature evaporation in avacuum process.

[0078] Therefore, an influence of a base and restrictions on film formation
temperature and the like are large. Accordingly, it is difficult to form a desired
crystalline film with a certain size of area without causing a crystal defect, and panel
'repair is restricted; therefore, a larger-scale expensive manufacturing apparatus is
necessary.

[0079] On the other hand, the image pickup panel 1-1 is manufactured by a method
completely different from a method of manufacturing the image pickup panel in related
art, and the image pickup panel 1-1 is manufactured through arranging, for respective
pixels, the chips of the photodetection sections 10 each including the photodetector 11-1
and the receiver 11-2 which are integrally molded and having the solder bumps 12
formed thereon, and FC bonding the chips of the photodetection sections 10 on the
wiring layer 20 with use of the solder bumps 12.

[0080] Unlike related art, the image pickup panel is not manufactured by film
evaporation; therefore, the area of image pickup panel is easily increased. Moreover,
since the image pickup panel is manufactured by FC bonding, a large-scale expensive
manufacturing apparatus is not necessary, and the image pickup panel with alarge area
is able to be manufactured (mass-produced) at low cost.

[0081] Moreover, in both the direct conversibn and indirect conversion image pickup
panels in related art, a signal propagates in the carrier form from the X-ray conversion
section until reaching the TFT array, and the wiring capacity of the TFT is large;
therefore, noise is easily generated, and a /N ratio is pronouncedly degraded.

[0082] On the other hand, in the image pickup panel 1-1, after X-rays are converted
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into light, the light is converted into a current signal, and then is I/V-converted into a
voltage signal, and the voltage signa is transmitted to the wiring layer 20. Thus,
instead of carrier propagation, voltage propagation is performed, and the TFT is not
necessary; therefore, the influence of noise which is an issue in related art is able to be
remarkably reduced to improve the /N ratio.

[0083] FIG. 14 isadiagram illustrating a configuration example of the image pickup
panel. An image pickup panel 1-2 according to a second embodiment includes a
plurality of photodetection sections 10 (the photodetection sections 10-1 to 10-9 in the
drawing) and the wiring layer 20, and further includes a scintillator 41, a PET
(Polyethylene Terephthalate) substrate 42, and a heat-resistant resin substrate 43.

[0084] It isto be noted that the PET substrate 42 and the heat-resistant resin substrate
43 both have flexibility, and the PET substrate 42 corresponds to a first flexible
substrate, and the heat-resistant resin substrate 43 corresponds to a second flexible
substrate.

[0085] The photodetection sections 10-1 to 10-9 are FC bonded on the wiring layer 20.
Moreover, the scintillator 41 is so disposed asto cover al of the light-receiving surfaces
of the photodetection sections 10 arranged on the wiring layer 20.

[0086] The PET substrate 42 is disposed on a top surface of the scintillator 41, and
covers and protects the scintillator 41. Moreover, the heat-resistant resin substrate 43
where the wiring layer 20 is mounted is disposed below the wiring layer 20.

[0087] Moreover, while space, where the photodetection sections 10-1 to 10-9 are
arranged, between the scintillator 41 and the wiring layer 20 is maintained under
slightly negative pressure, the space between the scintillator 41 and the wiring layer 20

is sealed with use of a sealing wall 4amade of aresin or the like.
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[0088] It is to be noted that the PET substrate 42 has, for example, a thickness of
about 1.0 mm, and the heat-resistant resin substrate 43 has, for example, a thickness of
about 0.5 mm.

[0089] As described above, the image pickup panel 1-2 has a configuration in which
the scintillator 41 covering all of the light-receiving surfaces of the photodetection
sections 10, the PET substrate 42 covering the scintillator 41, and the heat-resistant
resin substrate 43 disposed below the wiring layer 20 are included and the space, where
the photodetection sections 10 are arranged, between the scintillator 4 1 and the wiring
layer 20 is sealed.

[0090] Therefore, as in the first embodiment, unlike related art, the image pickup
panel isnot manufactured by film evaporation; therefore, the area of image pickup panel
is easily increased. Moreover, since the image pickup panel is manufactured by FC
bonding, a large-scale expensive manufacturing apparatus is not necessary, and the
image pickup panel with alarge areais able to be manufactured at low cost.

[0091] Moreover, as in the above-described case, in the image pickup pane 1-2,
signal propagation in the carrier form is not performed, and the TFT is not necessary;
therefore, the influence of noise which is an issue in related art is able to be remarkably
reduced.

[0092] Further, the image pickup panel 1-2 has a configuration in which the
photodetection sections 10 arranged on the wiring layer 20 are sandwiched between the
PET substrate 42 and the heat-resistant resin substrate 43 both having flexibility;
therefore, the image pickup panel 1-2 itself is bendable.

[0093] Inthis case, X-rays are typically emitted from a point light source of an X-ray

generator. Moreover, since the image pickup panel in related art is manufactured by
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high-temperature evaporation, aflat glass plate (which is not bendable) is used.

[0094] The image pickup panel in related art is not bendable and isflat. Therefore,
X-ray travel distance from the X-ray point light source to an irradiation surface of the
image pickup panel isincreased with increasing distance from a central position, which
isirradiated with X-rays at the shortest distance from the X-ray point light source, of the
irradiation surface to aposition irradiated with X-rays of the irradiation surface.

[0095] Therefore, when an image with a large area is picked up, accurate image
information is obtained at the central position which is irradiated with X-rays at the
shortest distance from the X-ray point light source and its surroundings;, however, an
image is more blurred with increasing distance from the central position and its
surroundings to a position irradiated with X-rays.

[0096] Therefore, in the image pickup panel in related art, when an image with alarge
areais picked up, images are picked up at a plurality of different positions, and joints of
a plurality of picked-up image screens are connected by image processing to produce
one screen.

[0097] On the other hand, the image pickup panel 1-2 is bendable. Therefore, the
image pickup panel 1-2 is bendable to alow the X-ray travel distances from the X-ray
point light source to al positions on an irradiation surface of the image pickup panel 1-2
to be equal.

[0098] Even if an image with a large area is picked up, unlike related art, it is not
necessary to perform an operation of picking up images at a plurality of positions and
connecting a plurality of picked-up image screens to one another, and accurate image
information is obtainable by one image pickup operation.

[0099] FIG. 15isadiagram illustrating a configuration example of the image pickup
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panel. An image pickup panel 1-3 according to a third embodiment includes a
plurality of photodetection sections 10 (the photodetection sections 10-1 to 10-9 in the
drawing) and the wiring layer 20, and further includes the scintillator 41, the PET
substrate 42, and the heat-resistant resin substrate 43.

[0100] The image pickup panel 1-3 has the same basic configuration as the image
pickup panel 1-2 according to the second embodiment.  The image pickup panel 1-3 is
different from the image pickup panel 1-2 in that, after the photodetection sections 10-1
to 10-9 are FC bonded on the wiring layer 20, transparent resins 44-1 to 44-9 are formed
on the photodetection sections 10-1 to 10-9 by a potting process (a resin potti-ng
process) with use of, for example, a high-speed dispenser to seal the photodetection
sections 10-1 to 10-9, respectively.

[0101] The transparent resins 44-1 to 44-9 to have a lens effect through potting the
photodetection sections 10-1 to 10-9 with the transparent resins 44-1 to 44-9,
respectively.

[0102] FIG. 16 is a diagram illustrating a lens effect of the transparent resin. The
photodetection section 10 is potted with a transparent resin 44. Accordingly, the
transparent resin 44 has the lens effect, and light emitted from the scintillator 41 is
refracted, and the refracted light is alowed to be focused on the light-receiving surface
p of the photodetection section 10.

[0103] Thus, in the image pickup panel 1-3, photodetection efficiency is improvable,
in addition to effects of the image pickup panel 1-2 according to the second
embodiment. Moreover, a surface of the transparent resin or the transparent resin itself
may have a function of the scintillator. In this case, X-ray responsive light is less

likely to reach surrounding photodetection sections; therefore, resolution isimprovable.
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[0104] FIG. 17 isadiagram illustrating a configuration example ofvthe image pickup
panel. An image pickup panel 1-4 according to a fourth embodiment includes a
plurality of photodetection sections 10 (the photodetection sections 10-1 to 10-9 in the
drawing) and the wiring layer 20, and further includes the scintillator 41, the PET
substrate 42, and the heat-resistant resin substrate 43.

[0105] The image pickup panel 1-4 has the same basic configuration as the image
pickup panel 1-2 according to the second embodiment. The image pickup panel 1-4 is
different from the image pickup panel 1-2 in that the image pickup panel 1-4 further
includes lens sections 45-1 to 45-9 focusing light on light-receiving surfaces of the
photodetection sections 10-1 to 10-9, respectively.

[0106] The lens sections 45-1 to 45-9 are lens chips each configured through forming
a solder bump 45a on a lens made of glass, plastic, or the like, and are so FC bonded on
the wiring layer 20 asto cover the photodetection sections 10-1 to 10-9, respectively.
[0107] The lens sections 45-1 to 45-9 focus light emitted from the scintillator 41 on
the light-receiving surfaces of the photodetection sections 10-1 to 10-9, respectively.
Accordingly, in the image pickup panel 1-4, photodetection efficiency isimprovable, in
addition to the effects of the image pickup panel 1-2 according to the second
embodiment.

[0108] It isto be noted that, in the above-described configuration, it is important to
allow central optical axes of the lens sections 45-1 to 45-9 to be coincident with centers
of the light-receiving surfaces of the photodetection sections 10-1 to 10-9, respectively.
In this case, the lens sections 45-1 to 45-9 is soldered on the wiring layer 20 with the
solder bumps 45a in between; therefore, positions of the lens sections 45-1 to 45-9 are

automatically adjusted by a solder self-alignment effect.
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[0109] It is to be noted that the self-alignment effect is a phenomenon in which a
component is automatically moved near, for example, a center of a land by solder
surface tension.

[0110] Therefore, since the solder self-alignment effect works, only by passing the
lens chip through areflow furnace, the central optical axes of the lens sections 45-1 to
45-9 are alowed to be coincident with the centers of the light-receiving surfaces of the
photodetection sections 10-1 to 10-9, respectively, within, for example, a tolerance of
about +1 un, and positions of the lens sections 45-1 to 45-9 are automatically adjusted.
[0111] FIG. 18 isadiagram illustrating a configuration example of the image pickup
panel. Animage pickup panel 1-5 according to afifth embodiment includes apluraity
of photodetection sections 10 (the photodetection sections 10-1 to 10-9 in the drawing)
and the wiring layer 20, and further includes the scintillator 41, PET substrates 42 and
50, and the heat-resistant resin substrate 43.

[0112] The photodetection sections 10-1 to 19-9 are FC bonded on the wiring layer 20.
Moreover, the scintillator 41 is so disposed asto cover al of the light-receiving surfaces
of the photodetection sections 10-1 to 10-9 arranged on the wiring layer 20.

[0113] The PET substrate 42 is disposed on atop surface of the scintillator 41, and
covers and protects the scintillator 41. Moreover, the PET substrate 50 is disposed on
a bottom surface of the scintillator 41.

[0114] The PET substrate 50 has a concavo-convex shape for each of the
photodetection sections 10-1 to 10-9 toward the light-receiving surfaces of the
photodetection sections 10-1 to 10-9, and protrusions 51-1 to 51-9 are formed in the
PET substrate 50. FIG. 19 is a top view illustrating a configuration of a

concavo-convex-shaped section of the PET substrate 50. Protrusions 51 and
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recessions 52 are formed in the PET substrate 50.

[0115] In FIG. 18, tips of the protrusions 51-1 to 51-9 are located on the
light-receiving surfaces of the photodetection sections 10-1 to 10-9 to totally reflect
light emitted from the scintillator 41, and then to focus the totally reflected light on the
light-receiving surfaces of the photodetection sections 10-1 to 10-9, respectively.

[0116] Moreover, solder bumps 53-1 to 53-8 with a large dimension are formed
between recessions (recessions 52-1 to 52-8) formed between any adjacent ones of the
protrusions and the wiring layer 20, and the PET substrate 50 is mounted on the wiring
layer 20 with the solder bumps 53-1 to 53-8 in between.

[0117] It isto be noted that in the above-described configuration, alignment between
the tips of the protrusions 51-1 to 51-9 and the light-receiving surfaces of the
photodetection sections 10-1 to 10-9 isimportant.  In this case, since the solder bumps
53-1 to 54-8 are formed between the recessions 52-1 to 52-8 and the wiring layer 20,
positions of the tips of the protrusions 51-1 to 51-9 are automatically adjusted by a
solder self-alignment effect similar to the above-described self-alignment effect.

[0118] In other words, since the solder self-alignment effect works, only by passing
the lens chip through a reflow furnace, the tips of the protrusions 51-1 to 51-9 are
alowed to be coincident with the centers of the light-receiving surfaces of the
photodetection sections 10-1 to 10-9, respectively, and positions of the tips of the
protrusions 51-1 to 51-9 are automatically adjusted.

[0119] Next, a shape of the photodetector will be described below. FIG. 20 is a
diagram illustrating a light-receiving surface of the photodetector. A photodetection
section 10-1a includes a photodetector 11-la with a circular light-receiving surface.

The photodetection section 10-1ahas, for example, achip size of about 200x200 pnt or
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less, and the light-receiving surface has, for example, a diameter of about 180 um or
less.

[0120] An anode and a cathode of the photodetector 11-la are connected to wiring
patterns L1 and L2, respectively. Moreover, dummy bumps Bl and B2 are so
provided asto horizontally mount the photodetector 11-1ain manufacturing by transfer.
In other words, the photodetector 11-la is horizontally mounted by four bumps, i.e.,
bumps formed on the anode and the cathode and the dummy bumps Bl and B2. Itisto
be noted that it is difficult to maintain flatness by two-point support; therefore, a
dummy pattern is provided to secure flatness.

[0121] FIG. 21 is a diagram illustrating the light-receiving surface of the
photodetector. A photodetection section 10-2a has a 2ch configuration including two
photodetectors 11-Ib and 11-lc. The photodetection section 10-2ahas, for example, a
chip size of about 200x200 pm or less. An anode and a cathode of the photodetector
11-Ib as a first channel are connected to wiring patterns L3 and L4, respectively.
Moreover, an anode and a cathode of the photodetector 11-Ic as a second channel are .
connected to wiring patterns L5 and L6, respectively. Redundancy isobtainable by the
2ch configuration, and switching from one of two channels to the other (switching to a
channel with higher precision) may be performed.

[0122] FIG. 22 is a diagram illustrating the light-receiving surface of the
photodetector. A photodetection section 10-3a has a 4ch configuration including four
photodetectors 11-1d, 11-1e, 11-1f, and 11-lg. The photodetection section 10-3a has,
for example, a chip size of about 200x200 win or less. Redundancy is obtainable by
the 4ch configuration, and switching from one of four channels to another (switching to

a channel with higher precision) may be performed.



WO 2013/089209 PCT/JP2012/082436
27

[0123] An anode of the photodetector 11-1d as afirst channel is connected to awiring
pattern L7, and an anode of the photodetector 11-le as a second channel is connected to
awiring pattern L8. Moreover, an anode of the photodetector 1I-If asa third channel
is connected to awiring pattern L9, and an anode of the photodetector 11-Ig as a fourth
channel is connected to a wiring pattern L10. Moreover, cathodes of the
photodetectors 11-1d, 11-le, 1I-If, and 11-Ig are connected to awiring pattern by back
connection. -

[0124] It isto be noted that the photodetectors described above in FIGs. 20 to 22 are
formed into chips by a dry etching process. Therefore, the chip shape of the
photodetector is not limited to the above-described circular and square shapes, and is
freely designed.

[0125] Next, an image pickup processing system including the image pickup panel 1
will be described below. FIG. 23 is a diagram illustrating a configuration example of
the image pickup processing system. An image pickup processing system 8 includes
the image pickup panel 1, an interface section 80a, and an image processing section 80
(the interface section 80a may be included in the image processing section 80). The
image processing section 80 includes an AID section 81, a signal processing section 82,
and a display control section 83.

[0126] The image pickup panel 1 includes the photodetection sections 10 and the
wiring layer 20. Each of the photodetection sections 10 includes a photodetector
converting received light into a current signal and a receiver converting the current
signal into avoltage signal. The photodetector and the receiver are integrally molded,
and solder bumps are formed. A wiring pattern connected to the photodetection

sections 10 is installed in the wiring layer 20, and the photodetection sections 10 are
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mounted for respective pixels by the solder bumps.

[0127] The interface section 80a is configured of, for example, a flexible substrate,
and receives the voltage signal transmitted from the wiring layer 20 to perform an
interface process between the wiring layer 20 and the image processing section 80.
The A/D section 81 converts the voltage signal into a digital signal. The signa
processing section 82 performs signal processing on the digital signal. The display
control section 83 performs display control of signal-processed image information.
The image processing section 80 corresponds to, for example, a computer terminal such
asapersonal computer.

[0128] Next, a flow of manufacturing the image pickup panel 1 will be described
below. FIGs. 24 to 33 are diagrams illustrating the flow of manufacturing the image
pickup panel 1.

[0129] [SI] A support substrate 300 having a release layer 301 on its surface is
prepared.

[0130] [S2] An insulating layer 61a is formed on a surface of the release layer 301,
and a wiring pattern 14-1 is installed on the insulating layer 6la. Moreover, an
insulating layer 61b is formed on the wiring pattern 14-1. At this time, vias vl are
formed in sections directly on the wiring pattern 14-1 of the insulating layer 61b.

[0131] [S3] UBMs 151 are formed on the vias vl. Moreover, the UBMs 15-1 are
subjected totin (Sn) electrolytic plating, and then solder bumps 16-1 are formed.

[0132] [S4] The photodetector 11-1 on which UBMs 15-2 are formed is transferred
to the support substrate 300.

[0133] [S5] Reflow is performed to melt the solder bumps 16-1 to fix the

photodetector 11-1. It is to be noted that Sn plating may be formed on the
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photodetector 11-1 instead of the UBMs 15-1 in advance.

[0134] [S6] Resin potting is performed on the fixed photodetector 11-1 to form an
insulating layer 61c.

[0135] [S7] Two (the necessary number) via holes v2 are formed through applying
laser to the resin (or by atypical dry etching process).

[0136] [S8] The via holes v2 are filled with copper plating by, for example, via fill
plating. Then, awiring pattern 14-2 isformed, and the wiring pattern 14-2 and the via
holes v2 are connected to each other.

[0137] [S9] Aninsulating layer 61d is formed, and the necessary number of vias v3
are formed directly on the wiring pattern 14-2.

[0138] [S10] UBMs 15-3 are formed in the vias v3. Moreover, the UBMs 15-3 are
subjected to Sn electrolytic plating, and then solder bumps 16-2 are formed.

[0139] [SI 11 UBMs 154 are formed on the solder bumps 16-2, and the receiver
11-2 istransferred to the support substrate 300.

[0140] [SI2] The solder bumps 16-2 are melted through performing reflow to fix the
receiver 11-2. It is to be noted that Sn plating may be formed on the receiver 11-2
instead of the UBMs 15-3 in advance.

[0141] [SI3] Resin potting is performed on the fixed receiver 11-2 to form an
insulating layer 6le.

[0142] [SI4] Two (the necessary number) via holes v4 are formed through applying
laser to the resin (or by atypical dry etching process).

[0143] [SI5] The via holes v4 isfilled with copper plating by, for example, via fill
plating. Then, awiring pattern 14-3 is formed, and the wiring pattern 14-3 and the via

holes v4 are connected to each other.
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[0144] - [SI6] An insulating layer 61f is formed, and vias v5 are formed directly
above the wiring pattern 14-3.

[0145] [SI7] UBMs 155 are formed in the vias v5. Moreover, solder 12a is
formed on the UBMs 15-5 by Sn electrolytic plating or the like.

[0146] [SI 8] Reflow isperformed toform solder bumps 12.

[0147] [SI 9] Resin separation is performed by laser (or dry etching) to form one chip
for one pixel.

[0148] [S20] Laser proxy transfer of the photodetection section 10 is performed
with respect to a predetermined position of a main panel M where the wiring layer 20 is
mounted.

[0149] [S21] The photodetection section 10 is separated from the support substrate
300 to be transferred to the main panel M. After that, reflow is performed to melt the
solder bumps 12, thereby fixing the photodetection section 10 to the wiring layer 20.
It is to be noted that, even if the photodetection section 10 is transferred at a position
dlightly different from the predetermined position, the position of the photodetection
section 10 isautomatically adjusted by the above-described solder self-alignment effect
through performing reflow or the like.

[0150] As described above, in the image pickup panel 1 and the image pickup
processing system 8 according to the embodiments of the disclosure, the photodetection
sections 10 are arranged on a panel by transfer to produce an image pickup panel;
therefore, an increase in the area of the image pickup panel is achievable. Moreover,
since the photodetection sections 10 are transferred to aflexible substrate to produce the
image pickup panel, a bendable image pickup panel is achievable.

[0151] Further, since the photodetection sections 10 are arranged by FC bonding, even
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if afailure occurs in one of the photodetection sections 10, the photodetection section is
easily and appropriately replaced with a new one by solder repair or the like, therefore,
a defect-free image pickup panel is achievable.

[0152] Moreover, since I/V conversion is performed in the photodetection section 10
to transmit image information by voltage propagation, a signal propagation system is
resistant to noise. Further, since a light-focusing configuration by a lens or a total
reflection mirror is provided to the light-receiving surface side of the photodetection
section 10, photodetection efficiency is improvable, and conversion efficiency from an
X-ray to an output signal is improvable accordingly.

It isto be noted that, in the image pickup panel 1, color filters of red, green, blue,
and the like are alternately formed on respective photodetection sections to allow the
image pickup panel 1to have afunction of a color image pickup panel.

[0153] It is to be noted that the present disclosure may have the following
configurations.

() Animage pickup panel including:

photodetection sections each including a photodetector and areceiver which are
integrally molded and having solder bumps formed thereon, the photodetector
converting received light into a current signal, the receiver converting the current signal
into avoltage signal; and

a wiring layer including a wiring pattern installed therein and allowing the
photodetection sections to be mounted thereon for respective pixels by the solder bumps,
the wiring pattern being connected to the photodetection sections.

(2) Theimage pickup panel according to (1), further including:

a fluorescent medium covering al of light-recelving surfaces of the
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photodetection sections arranged on the wiring layer and converting incident radiation
rays into light to emit the light;

afirst flexible substrate covering the fluorescent medium; and

a second flexible substrate disposed below the wiring layer,

in which the photodetection sections are sealed between the fluorescent medium
and the wiring layer.

(3) The image pickup panel according to (1) or (2), in which the
photodetection sections each have a two-layer configuration in which the photodetector
is disposed in a first layer where light enters and the receiver is disposed in a second
layer below the first layer, and the photodetector and the receiver are integrally molded.

(4) The image pickup panel according to any one of (1) to (3), in which the
photodetection sections are soldered on the wiring layer, and then each of the
photodetection sections is potted with a transparent resin, and light refracted by the
transparent resin is focused on a light-receiving surface of each of the photodetection
sections.

(5) The image pickup panel according to any one of (1) to (4), further
including lens sections each configured through forming a solder bump on a lens which
focuses light on a light-receiving surface of each of the photodetection sections,

in which the lens sections are soldered for the respective photodetection sections
on the wiring layer.

(6) The image pickup panel according to any one of (1) to (5), further
including a flexible substrate including protrusions formed on the photodetection
section side thereof, the protrusions having tips located for the respective

photodetection sections toward light-receiving surfaces of the photodetection sections to
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totally reflect light emitted from a fluorescent medium, and then to focus the light on
the light-receiving surfaces of the photodetection sections, the fluorescent medium
covering al of the light-receiving surfaces of the photodetection sections and converting
incident radiation rays into light to emit the light,

in which solder bumps are mounted between recessions between any adjacent
ones of the protrusions on the flexible substrate and the wiring layer.

(7) The image pickup panel according to any one of (1) and (3) to (6), further
including:

a fluorescent medium covering al of light-receiving surfaces of the
photodetection sections arranged on the wiring layer and converting incident radiation
rays into light to emit the light;

acover glass substrate covering the fluorescent medium; and

awiring-side glass substrate disposed below the wiring layer,

in which the photodetection sections are sealed between the fluorescent medium
and the wiring layer.

(8) Animage pickup processing system including:

an image pickup panel including photodetection sections and awiring layer, the
photodetection sections each including a photodetector and a receiver which are
integrally molded and having solder bumps formed thereon, the photodetector
converting received light into a current signal, the receiver converting the current signal
into a voltage signal, the wiring layer including a wiring pattern instaled therein and
alowing the photodetecfi on sections to be mounted thereon for respective pixels by the
solder bumps, the wiring pattern‘ being connected to the photodetection sections; and

an image processing section including an A/D section converting the voltage
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signal into a digital signal, a signal processing section performing signal processing on
the digital signal, and a display control section performing display control on
signal-processed image information.

(9) Theimage pickup processing system according to (8), further including:

a fluorescent medium covering al of Iight-réceiving surfaces of the
photodetection sections arranged on the wiring layer and converting incident radiation
rays into light to emit the light;

afirst flexible substrate covering the fluorescent medium; and

a second flexible substrate disposed below the wiring layer,

in which the photodetection sections are sealed between the fluorescent medium
and the wiring layer.

(10) The image pickup processing system according to (8) or (9), in which the
photodetection sections each have atwo-layer configuration in which the photodetector
is disposed in afirst layer where light enters and the receiver is disposed in a second
layer below the first layer, and the photodetector and the receiver are integrally molded.

(11) The image pickup processing system according to any one of (8) to (10),
in which the photodetection sections are soldered on the wiring layer, and then each of
the photodetection sections is potted with a transparent resin, and light refracted by the
transparent resin is focused on a light-receiving surface of each of the photodetection
sections.

(12) The image pickup processing system according to any one of (8) to (11),
further including lens sections each configured through forming a solder bump on alens
which focuses light on alight-receiving surface of each of the photodetection sections,

in which the lens sections are soldered for the respective photodetection sections
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on the wiring layer.

(13) The image pickup processing system according to any one of (8) to (12),
further including a flexible substrate including protrusions formed on the photodetection
section side thereof, the protrusions having tips located for the respective
photodetection sections toward light-receiving surfaces of the photodetection sections to
totally reflect light emitted from a fluorescent medium, and then to focus the light on
the light-receiving surfaces of the photodetection sections, the fluorescent medium
covering al of the light-receiving surfaces of the photodetection sections and converting
incident radiation rays into light to emit the light,

in which solder bumps are mounted between recessions between any adjacent
ones of the protrusions on the flexible substrate and the wiring layer.

(14) Theimage pickup processing system according to any one of (8) and (10)
to (13), further including:

a fluorescent medium covering al of light-receiving surfaces of the
photodetection sections arranged on the wiring layer and converting incident radiation
rays into light to emit the light;

acover glass substrate covering the fluorescent medium; and

awiring-side glass substrate disposed below the wiring layer,

in which the photodetection sections are sealed between the fluorescent medium
and the wiring layer.

[0154] It is to be noted that the above-described embodiments may be variously
modified without departing from the scope of the embodiments.
[0155] Moreover, many modifications and many alternations to the above-described

embodiments are possible to those skilled in the art, and the above-described
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embodiments are not limited to the above-described specific configurations and
application examples.

[0156] The present disclosure contains subject matter related to that disclosed in

Japanese Priority Patent Application No. 2011-274780 filed in the Japan Patent Office
on December 15, 2011, the entire content of which is hereby incorporated by reference.

[0157] It should be understood by those skilled in the art that various

modifications, combinations, sub-combinations, and alterations may occur depending

on design requirements and other factors insofar as they are within the scope of the

appended claims or the equivalents thereof.
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CLAIMS

[Clam 1] An image pickup panel comprising:

photodetection sections each including a photodetector and a receiver which are
integrally molded and having solder bumps formed thereon, the photodetector
converting received light into a current signal, the receiver converting the current signal
into avoltage signal; and

a wiring layer including a wiring pattern instaled therein and allowing the
photodetection sections to be mounted thereon for respective pixels by the solder bumps,

the wiring pattern being connected to the photodetection sections.

[Claim 2] The image pickup panel according to claim 1, further comprising:

a fluorescent medium covering al of light-receiving surfaces of the
photodetection sections arranged on the wiring layer and converting incident radiation
rays into light to emit the light;

afirst flexible substrate covering the fluorescent medium; and

a second flexible substrate disposed below the wiring layer,

wherein the photodetection sections are sealed between the fluorescent medium

and the wiring layer.

[Claim 3] The image pickup panel according to clam 1, wherein the
photodetection sections each have a two-layer configuration in which the photodetector
is disposed in a first layer where light enters and the receiver is disposed in a second

layer below the first layer, and the photodetector and the receiver are integrally molded.
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[Claim 4] The image pickup panel according to clam 1, wherein the
photodetection sections are soldered on the wiring layer, and then each of the
photodetection sections is potted with a transparent resin, and light refracted by the

transparent resin is focused on a light-receiving surface of each of the photodetection

sections.

[Claim 5] The image pickup panel according to claim 1, further comprising lens
sections each configured through forming a solder bump on a lens which focuses light
on alight-receiving surface of each of the photodetection sections,

wherein the lens sections are soldered for the respective photodetection sections

on the wiring layer.

[Claim 6] The image pickup panel according to claim 1, further comprising a
flexible substrate including protrusions formed on the photodetection section side
thereof, the protrusions having tips located for the respective photodetection sections
toward light-receiving surfaces of the photodetection sections to totally reflect light
emitted from a fluorescent medium, and then to focus the light on the light-receiving
surfaces of the photodetection sections, the fluorescent medium covering al of the
light-receiving surfaces of the photodetection sections and converting incident radiation
rays into light to emit the light,

wherein solder bumps are mounted between recessions between any adjacent

ones of the protrusions on the flexible substrate and the wiring layer.
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[Claim 7] The image pickup panel according to claim 1, further comprising:

a fluorescent medium covering al of light-receiving surfaces of the
photodetection sections arranged on the wiring layer and converting incident radiation
rays into light to emit the light;

acover glass substrate covering the fluorescent medium; and

awiring-side glass substrate disposed below the wiring layer,

wherein the photodetection sections are sealed between the fluorescent medium

and the wiring layer.

[Claim 8] An image pickup processing system comprising:

an image pickup panel including photodetection sections and a wiring layer, the
photodetection sections each including a photodetector and a receiver which are
integrally molded and having solder bumps formed thereon, the photodetector
converting received light into a current signal, the receiver converting the current signal
into a voltage signal, the wiring layer including a wiring pattern installed therein and
allowing the photodetection sections to be mounted thereon for respective pixels by the
solder bumps, the wiring pattern being connected to the photodetection sections; and

an image processing section including an A/D séction converting the voltage
signa into adigital signal, a signal processing section performing signal processing on
the digita signal, and a display control section performing display control on

signal-processed image information.

[Claim 9] The image pickup processing system according to clam 8, further

comprising:
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a fluorescent medium covering al of light-receiving surfaces of the
photodetection sections arranged on the wiring layer and converting incident radiation
rays into light to emit the light;

afirst flexible substrate covering the fluorescent medium; and

a second flexible substrate disposed below the wiring layer,

wherein the photodetection sections are sealed between the fluorescent medium

and the wiring layer.

[Claim 100  The image pickup processing system according to claim 8, wherein the
photodetection sections each have atwo-layer configuration in which the photodetector
is disposed in afirst layer where light enters and the receiver is disposed in a second

layer below the first layer, and the photodetector and the receiver are integrally molded.

[Clam 11] The image pickup processing system according to claim 8, wherein the
photodetection sections are soldered on the wiring layer, and then each of the
photodetection sections is potted with a transparent resin, and light refracted by the
transparent resin is focused on a light-receiving surface of each of the photodetection

sections.

[Clam 12] The image pickup processing system according to clam 8, further

comprising lens sections each configured through forming a solder bump on a lens

which focuses light on a light-receiving surface of each of the photodetection sections,
wherein the lens sections are soldered for the respective photodetection sections

on the wiring layer.
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[Claim 13]  The image pickup processing system according to clam 8, further
comprising a flexible substrate including protrusions formed on the photodetection
section side thereof, the protrusions having tips located for the respective
photodetection sections toward light-receiving surfaces of the photodetection sections to
totally reflect light emitted from a fluorescent medium, and then to focus the light on
the light-receiving surfaces of the photodetection sections, the fluorescent medium
covering all of the light-receiving surfaces of the photodetection sections and converting
incident radiation rays into light to emit the light,

wherein solder bumps are mounted between recessions between any adjacent

ones of the protrusions on the flexible substrate and the wiring layer.

[Claim 14]  The image pickup processing system according to clam 8, further
comprising:

a fluorescent medium covering al of light-receiving surfaces of the
photodetection sections arranged on the wiring layer and converting incident radiation
rays into light to emit the light;

acover glass substrate covering the fluorescent medium; and

awiring-side glass substrate disposed below the wiring layer,

wherein the photodetection sections are sealed between the fluorescent medium

and the wiring layer.
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