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(54) IMAGING DEVICE, ELECTRONIC APPARATUS, AND MANUFACTURING METHOD

(57) The present disclosure relates to an imaging de-
vice, an electronic device, and a manufacturing method
enabling to reduce a manufacturing cost.

There are provided: a first semiconductor element
including an imaging element configured to generate a
pixel signal; and a second semiconductor element in
which a first signal processing circuit and a second signal
processing circuit that are configured to process the pixel
signal are embedded by an embedded member. The first

signal processing circuit has a structure including at least
one more layer than the second signal processing circuit.
There are further provided: a first wiring line that connects
the first semiconductor element and the first signal
processing circuit; and a second wiring line that connects
the first signal processing circuit and the second signal
processing circuit. The present disclosure can be applied
to an imaging device.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to an imaging
device, an electronic device, and a manufacturing meth-
od, and relates to, for example, an imaging device, an
electronic device, and a manufacturing method suitable
for application to an imaging device including a plurality
of chips.

BACKGROUND ART

[0002] An imaging device has high image quality in a
form of high vision, 4k 3 2k spar high vision, and further
a spar slow motion function, resulting in increase of the
number of pixels, a high frame rate, and a high gradation.
[0003] Since a transmission rate is the number of pixels
3 frame rate 3 gradation, for example, in a case of 4k
3 2k = 8M pixels, the frame rate of 240 f/s, and 14 bit
gradation, 8M 3 240 f/s 3 14 bits = 26 Gbps is obtained.
After signal processing in a subsequent stage of an im-
aging element, higher speed transmission of 26G 3 3 =
78 Gbps is required due to RGB output in color coordi-
nation.
[0004] When high-speed transmission is performed
with a small number of connection terminals, a signal
rate per connection terminal increases, difficulty in
achieving impedance matching of a high-speed trans-
mission path increases, a clock frequency increases, and
a loss also increases, resulting in increase of power con-
sumption.
[0005] In order to avoid this, it is preferable to increase
the number of connection terminals and divide the trans-
mission to reduce the signal rate. However, when the
number of connection terminals is increased, a package
of each circuit becomes large due to arrangement of ter-
minals necessary for connection of the imaging element
with a signal processing circuit, a memory circuit, and
the like in a subsequent stage.
[0006] Furthermore, a substrate of electric wiring nec-
essary for the signal processing circuit and the memory
circuit in a subsequent stage also requires a finer wiring
density in laminated wiring, a wiring path length becomes
longer, and accordingly, power consumption increases.
[0007] When the package of each circuit becomes
large, the substrate itself to be mounted also becomes
large, and a configuration itself of the imaging device on
which the imaging element is mounted at the end be-
comes large.
[0008] Therefore, as a technique for reducing a size of
the configuration of the imaging device, a technique has
been proposed in which an imaging element is laminated
with circuits such as a signal processing circuit and a
memory circuit by wafer on wafer (WoW) that performs
bonding of the circuits in a wafer state (see Patent Doc-
ument 1) .
[0009] By using the lamination technique using WoW,

a semiconductor can be connected by many fine wiring
lines, so that a transmission speed per one semiconduc-
tor becomes low and power consumption can be sup-
pressed.

CITATION LIST

PATENT DOCUMENT

[0010] Patent Document 1: Japanese Patent Applica-
tion Laid-Open No. 2014-099582

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0011] However, in the case of WoW, there is no prob-
lem as long as chips of wafers to be laminated have the
same size, but the size has to be adjusted to the largest
chip size when the sizes of individual chips made to be
the wafer are different, and there has been a possibility
that manufacturing efficiency of each circuit is deteriorat-
ed and a cost is increased.
[0012] Furthermore, for a yield of each wafer, a chip
defect of each wafer to be laminated also causes chips
of other laminated wafers to be treated as defects. Since
a yield of wafers of the entire lamination is a product
(multiplication) of yields of the individual wafers, there
has been a possibility that the yield is deteriorated and
a cost is increased.
[0013] Furthermore, a technique of connecting chips
having different chip sizes by forming small bumps has
also been proposed. In this case, since chips of different
sizes selected as non-defective products are connected
via the bumps, an influence of manufacturing efficiency
of each wafer and a yield of each chip is small.
[0014] However, since it is difficult to form small bumps
and a connection pitch is limited, there has been a pos-
sibility that the number of connection terminals cannot
be larger than that of WoW. Furthermore, since the con-
nection is performed in a mounting process, there has
been a possibility of cost increase caused by a decrease
in yield due to the connection, when the number of con-
nection terminals increases. Furthermore, since the con-
nection in the mounting process has also been individual
bonding, time required for the connection becomes long,
and there has been a possibility that a process cost in-
creases.
[0015] The present disclosure has been made in view
of such a situation, and an object thereof is to reduce a
manufacturing cost of an imaging device.

SOLUTIONS TO PROBLEMS

[0016] A first imaging device according to one aspect
of the present technology includes: a first semiconductor
element including an imaging element configured to gen-
erate a pixel signal; and a second semiconductor element
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in which a first signal processing circuit and a second
signal processing circuit that are configured to process
the pixel signal are embedded by an embedded member,
in which the first signal processing circuit has a structure
including at least one more layer than the second signal
processing circuit.
[0017] A first electronic device according to one aspect
of the present technology includes the first imaging de-
vice.
[0018] A second imaging device according to one as-
pect of the present technology includes: a first semicon-
ductor element including an imaging element configured
to generate a pixel signal; a second semiconductor ele-
ment in which a first signal processing circuit and a sec-
ond signal processing circuit that are configured to proc-
ess the pixel signal are embedded by an embedded
member; and a wiring line that connects the first signal
processing circuit and the second signal processing cir-
cuit, in which the wiring line connects a terminal provided
in a wiring layer of a lowermost layer of the first signal
processing circuit and a terminal provided in a wiring layer
of a lowermost layer of the second signal processing cir-
cuit.
[0019] A second electronic device according to one as-
pect of the present technology includes the second im-
aging device.
[0020] A manufacturing method according to one as-
pect of the present technology is a manufacturing method
for manufacturing an imaging device including: a first
semiconductor element including an imaging element
configured to generate a pixel signal on a pixel basis; a
second semiconductor element in which a first signal
processing circuit and a second signal processing circuit
that are configured to process the pixel signal are em-
bedded by an embedded member; and a wiring line that
connects the first signal processing circuit and the sec-
ond signal processing circuit. The manufacturing method
includes: a step of transferring the first signal processing
circuit and the second signal processing circuit to the first
semiconductor element; a step of forming a first film on
the first signal processing circuit and the second signal
processing circuit; a step of exposing a part of a first
terminal provided in a wiring layer of a lowermost layer
of the first signal processing circuit and a part of a second
terminal provided in a wiring layer of a lowermost layer
of the second signal processing circuit; and a step of
forming the wiring line that connects the first terminal and
the second terminal.
[0021] In the first imaging device and the first electronic
device according to one aspect of the present technolo-
gy, there are provided: the first semiconductor element
including the imaging element configured to generate a
pixel signal; and the second semiconductor element in
which the first signal processing circuit and the second
signal processing circuit that are configured to process
the pixel signal are embedded by the embedded mem-
ber. The first signal processing circuit has a structure
including at least one more layer than the second signal

processing circuit.
[0022] In the second imaging device and the second
electronic device according to one aspect of the present
technology, there are provided: the first semiconductor
element including the imaging element configured to gen-
erate a pixel signal; the second semiconductor element
in which the first signal processing circuit and the second
signal processing circuit that are configured to process
the pixel signal are embedded by the embedded mem-
ber; and the wiring line that connects the first signal
processing circuit and the second signal processing cir-
cuit. The wiring line connects the terminal provided in the
wiring layer of the lowermost layer of the first signal
processing circuit and the terminal provided in the wiring
layer of the lowermost layer of the second signal process-
ing circuit.
[0023] In the manufacturing method according to one
aspect of the present technology, the imaging device is
manufactured including: the first semiconductor element
including the imaging element configured to generate a
pixel signal on a pixel basis; the second semiconductor
element in which the first signal processing circuit and
the second signal processing circuit that are configured
to process the pixel signal are embedded by the embed-
ded member; and the wiring line that connects the first
signal processing circuit and the second signal process-
ing circuit. The manufacturing method includes: the step
of transferring the first signal processing circuit and the
second signal processing circuit to the first semiconduc-
tor element; the step of forming the first film on the first
signal processing circuit and the second signal process-
ing circuit; the step of exposing a part of the first terminal
provided in the wiring layer of the lowermost layer of the
first signal processing circuit and a part of the second
terminal provided in the wiring layer of the lowermost
layer of the second signal processing circuit; and the step
of forming the wiring line that connects the first terminal
and the second terminal.
[0024] Note that the imaging device and the electronic
device may be independent devices, or may be internal
blocks that form one device.

BRIEF DESCRIPTION OF DRAWINGS

[0025]

Fig. 1 is a view for explaining a yield.
Fig. 2 is a view for explaining a decrease in manu-
facturing efficiency.
Fig. 3 is a view for explaining connection using
bumps.
Fig. 4 is a view for explaining an outline of a manu-
facturing method of an imaging device.
Fig. 5 is a view for explaining a configuration example
of the imaging device.
Fig. 6 is a view for explaining a manufacturing meth-
od of the imaging device.
Fig. 7 is a view for explaining the manufacturing
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method of the imaging device.
Fig. 8 is a view for explaining the manufacturing
method of the imaging device.
Fig. 9 is a view for explaining the manufacturing
method of the imaging device.
Fig. 10 is a view for explaining the manufacturing
method of the imaging device.
Fig. 11 is a view for explaining the manufacturing
method of the imaging device.
Fig. 12 is a view for explaining easiness of rewiring.
Fig. 13 is a view for explaining another configuration
example of the imaging device.
Fig. 14 is a view for explaining another configuration
example of the imaging device.
Fig. 15 is a view for explaining an outline of a man-
ufacturing method of the imaging device.
Fig. 16 is a view for explaining the manufacturing
method of the imaging device.
Fig. 17 is a view for explaining the manufacturing
method of the imaging device.
Fig. 18 is a view for explaining the manufacturing
method of the imaging device.
Fig. 19 is a view for explaining manufacturing of a
wiring line.
Fig. 20 is a diagram illustrating an example of an
electronic device.
Fig. 21 is a view illustrating an example of a sche-
matic configuration of an endoscopic surgery sys-
tem.
Fig. 22 is a block diagram illustrating an example of
a functional configuration of a camera head and a
CCU.
Fig. 23 is a block diagram illustrating an example of
a schematic configuration of a vehicle control sys-
tem.
Fig. 24 is an explanatory view illustrating an example
of an installation position of a vehicle external infor-
mation detection unit and an imaging unit.

MODE FOR CARRYING OUT THE INVENTION

[0026] Hereinafter, an embodiment for implementing
the present technology (hereinafter, referred to as an em-
bodiment) will be described.
[0027] Here, in describing the present disclosure, wa-
fer on wafer (WoW) disclosed in Patent Document 1 will
be described.
[0028] For example, as illustrated in Fig. 1, WoW is a
technology of bonding and laminating an imaging device
with a circuit including an IC, such as a signal processing
circuit and a memory circuit, in a wafer state.
[0029] Fig. 1 schematically represents WoW in which
a wafer W1 formed with a plurality of imaging elements
11, a wafer W2 formed with a plurality of memory circuits
12, and a wafer W3 formed with a plurality of logic circuits
13 are bonded and laminated in a finely aligned state.
[0030] By dicing a configuration laminated in this man-
ner into individual pieces, for example, an imaging device

as illustrated in Fig. 2 is formed.
[0031] An imaging device 1 of Fig. 2 is configured by
laminating an on-chip lens, an on-chip color filter 10, the
imaging element 11, the memory circuit 12, the logic cir-
cuit 13, and a supporting substrate 14 in this order from
the top.
[0032] Here, by applying the WoW technology, a wiring
line 21-1 electrically connecting the imaging element 11
and the memory circuit 12 and a wiring line 21-2 electri-
cally connecting the memory circuit 12 and the logic cir-
cuit 13 can be connected at a fine pitch.
[0033] As a result, since the number of wiring lines can
be increased, a transmission speed in each signal line
can be reduced, and power saving can be achieved.
[0034] However, since areas required for each of the
imaging element 11, the memory circuit 12, and the logic
circuit 13 to be laminated are different, a space Z1 in
which neither a circuit nor a wiring line is formed is gen-
erated on the left and right in the figure of the memory
circuit 12 having an area smaller than that of the largest
imaging element 11. Furthermore, a space Z2 in which
neither a circuit nor a wiring line is formed is generated
on the left and right in the figure of the logic circuit having
an area smaller than that of the memory circuit 12.
[0035] That is, the spaces Z1 and Z2 are generated
due to the fact that the areas required for the imaging
element 11, the memory circuit 12, and the logic circuit
13 are different from each other, and are caused as a
result of laminating with, as a reference, the imaging el-
ement 11 that requires the largest area, in Fig. 2.
[0036] This configuration reduces manufacturing effi-
ciency of the imaging device 1, and as a result, a man-
ufacturing cost is increased.
[0037] Furthermore, in Fig. 1, among the imaging ele-
ments 11, the memory circuits 12, and the logic circuits
13 formed in the respective wafers W1 to W3, a defective
configuration is represented by filling squares. That is,
Fig. 1 illustrates that two defects occur in each of the
wafers W1 to W3.
[0038] As illustrated in Fig. 1, defects occurring in the
imaging elements 11, the memory circuits 12, and the
logic circuits 13 formed in the respective wafers W1 to
W3 do not necessarily occur at the same position. There-
fore, as illustrated in Fig. 1, in the imaging devices 1
formed by lamination, six defects with cross marks on
the wafer W1 of the imaging element 11 occur.
[0039] As a result, in the six defective imaging devices
1, the imaging elements 11, the memory circuits 12, and
the logic circuits 13 are treated as having six defects each
although at least two components among three compo-
nents of the imaging element 11, the memory circuit 12,
and the logic circuit 13 are not defective. Therefore, the
number of yields is to be six each, which is obtained by
integrating the number of wafers, while the number of
yields may be originally two for each component.
[0040] As a result, the yield of the imaging device 1 is
reduced, and the manufacturing cost is increased.
[0041] Furthermore, as illustrated in Fig. 3, it is con-
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ceivable to dice into individual pieces the imaging ele-
ment 11, the memory circuit 12, and the logic circuit 13
having different chip sizes, selectively arrange only non-
defective products, and connect by forming a small
bump.
[0042] In the imaging device 1 of Fig. 3, an on-chip
lens, the on-chip color filter 10, and the imaging element
11 are laminated from the top, the memory circuit 12 and
the logic circuit 13 are laminated on the same layer ther-
ebelow, and the supporting substrate 14 is provided ther-
ebelow and laminated. Furthermore, the imaging ele-
ment 11, and the memory circuit 12 and the logic circuit
13 arranged in the same layer are electrically connected
via small bumps 31.
[0043] In the imaging device 1 of Fig. 3, chips of differ-
ent sizes selected as non-defective products are con-
nected via the bumps 31, and an influence of a manu-
facturing efficiency difference of individual wafers and a
yield of each chip is reduced.
[0044] However, it is difficult to form the small bumps
31, and there is a limit to decrease a connection pitch d2
as illustrated in Fig. 3, so that the connection pitch d2
cannot be made smaller than a connection pitch d1 in
Fig. 2 in a case where WoW is used.
[0045] For this reason, the imaging device 1 of Fig. 3
laminated using the bumps cannot have a larger number
of connection terminals than that of the imaging device
1 of Fig. 2 laminated by WoW. Furthermore, in a case of
connection using bumps as in the imaging device 1 of
Fig. 3, when the number of connection terminals increas-
es, reduction in a yield related to bonding occurs since
bonding is performed in a mounting process, and a cost
increases. Moreover, since the connection of the bumps
in the mounting process is also an individual operation,
time of each process is long, and a process cost also
increases.
[0046] As described above, the imaging element of the
present disclosure is to reduce the cost related to man-
ufacturing from the viewpoint of the manufacturing effi-
ciency, the mounting cost, and the process cost.

<About lamination of wafers>

[0047] Fig. 4 is a view for explaining a structure in which
a plurality of wafers is laminated by the WoW technology
that is applied when an imaging device of the present
disclosure is manufactured.
[0048] In manufacturing the imaging device of the
present disclosure, two wafers are laminated in a state
where wiring lines are precisely aligned, while the two
wafers include: a wafer 101 on which a plurality of imag-
ing elements (complementary metal oxide semiconduc-
tor (CMOS) image sensors or charge coupled devices
(CCDs)) 120 is formed; and the supporting substrate 102
on which the memory circuit 122 and the logic circuit 121
are rearranged.
[0049] In the wafer 101, the plurality of imaging ele-
ments 120 is formed by a semiconductor process.

[0050] On the supporting substrate 102, a plurality of
memory circuits 122 is rearranged, which is formed on a
wafer 103 by a semiconductor process, diced into indi-
vidual pieces, then electrically inspected individually, and
confirmed to be non-defective chips.
[0051] On the supporting substrate 102, a plurality of
logic circuits 121 is rearranged, which is formed on a
wafer 104 by a semiconductor process, diced into indi-
vidual pieces, then electrically inspected individually, and
confirmed to be non-defective chips.

<Configuration example of imaging device>

[0052] Fig. 4 is a view for explaining a structure in which
a plurality of wafers is laminated by a combination of a
chip on wafer (CoW) technology and the WoW technol-
ogy that are applied when the imaging device of the
present disclosure is manufactured. By laminating the
plurality of wafers by the CoW technology and the WoW
technology as illustrated in Fig. 4, and then dicing into
individual pieces, an imaging device 111 (Fig. 5) of the
present disclosure is formed.
[0053] The imaging device of the present disclosure
has, for example, a configuration as illustrated in Fig. 5.
Note that, in Fig. 5, an upper part is a side cross-sectional
view, and a lower part is a view illustrating a horizontal
arrangement relationship of the imaging element 120,
and the logic circuit 121 and the memory circuit 122 when
viewed from an upper surface.
[0054] In the imaging device 111 in the upper part of
Fig. 5, from the top in the figure, an on-chip lens, the on-
chip color filter 131, and the imaging element 120 are
laminated, and the logic circuit 121 and the memory cir-
cuit 122 are arranged and laminated on the left and right
sides in the same layer therebelow, and a supporting
substrate 132 is formed therebelow. That is, as illustrated
in the upper part of Fig. 5, the imaging device 111 of Fig.
5 includes: a semiconductor element layer E1 including
the imaging element 120 formed by the wafer 101; and
a semiconductor element layer E2 including the logic cir-
cuit 121 and the memory circuit 122 that are formed on
the supporting substrate 102.
[0055] Among terminals 120a of the imaging element
120, a terminal 120a on the memory circuit 122 is elec-
trically connected to a terminal 121a of the memory circuit
122 by a wiring line 134 connected by CuCu connection.
[0056] Although not illustrated in Fig. 5, a configuration
may be adopted in which a terminal 120a on the logic
circuit 121 among the terminals 120a of the imaging el-
ement 120 may be configured to be connected to a ter-
minal 122a of the logic circuit 121 by CuCu connection.
[0057] In the example illustrated in the upper part of
Fig. 5, an example has been shown in which the imaging
element 120 and the logic circuit 121 are not directly con-
nected, but the logic circuit 121 and the imaging element
120 are indirectly connected by configuring such that the
logic circuit 121 and the memory circuit 122 are connect-
ed by a wiring line 136, and the memory circuit 122 and
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the imaging element 120 are connected.
[0058] In the semiconductor element layer E2 in which
the logic circuit 121 and the memory circuit 122 are
formed, a space around the logic circuit 121 and the
memory circuit 122 is in a state of being filled with an
oxide film 133. As a result, in the semiconductor element
layer E2, the logic circuit 121 and the memory circuit 122
are in a state of being embedded in the oxide film 133.
[0059] Furthermore, at a boundary between the sem-
iconductor element layer E1 on which the imaging ele-
ment 120 is formed and the semiconductor element layer
E2 on which the logic circuit 121 and the memory circuit
122 are formed, an oxide film bonding layer 135 is formed
and bonded by oxide film bonding. Moreover, the semi-
conductor element layer E2 of the logic circuit 121 and
the memory circuit 122 is bonded with the supporting
substrate 132 by forming the oxide film bonding layer 135
by oxide film bonding.
[0060] The terminal 121a of the logic circuit 121 is in
a state of being embedded in the oxide film 133. The
terminal 122a of the memory circuit 122 is embedded in
a bulking layer 137. While this bulking layer 137 will be
described later, since the bulking layer 137 is provided,
the terminal 122a of the memory circuit 122 is configured
to be located at a position close to the terminal 120a of
the imaging element 120 as a connection destination.
[0061] In a case where the logic circuit 121 and the
memory circuit 122 are compared with each other, the
memory circuit 122 has at least one more layer than that
of the logic circuit 121. Here, a case is illustrated in which
the bulking layer 137 is provided as the at least one more
layer. The layer corresponding to the bulking layer 137
may be a multilayer.
[0062] The bulking layer 137 can also be provided as
an oxide film. In a case where the bulking layer 137 is
provided as an oxide film, it can include the same material
as the oxide film 133 laminated on the bulking layer 137.
In this case, the bulking layer 137 and the oxide film 133
can be regarded as one layer. In a case of such an em-
bodiment, this one layer is configured to be thick. The
"being configured to be thick" means that a thickness is
larger than that of the oxide film 133 of the circuit without
the bulking layer 137, for example, the logic circuit 121.
[0063] In other words, when a predetermined layer A
of the logic circuit 121 is compared with a layer B of the
memory circuit 122 corresponding to the predetermined
layer A of the logic circuit 121, the layer B is configured
to be thicker than the layer A. The layer B includes the
bulking layer 137, and the layer B is configured to be
thicker than the layer A, by including the bulking layer
137.
[0064] Furthermore, as illustrated in the lower part of
Fig. 5, when viewed from the upper surface, the logic
circuit 121 and the memory circuit 122 are arranged so
as to be included in a range where the imaging element
120 of an uppermost layer exists. With such an arrange-
ment, in the layers of the logic circuit 121 and the memory
circuit 122, a free space other than the logic circuit 121

and the memory circuit 122 is reduced, which makes it
possible to improve manufacturing efficiency.
[0065] On the supporting substrate 102 in Fig. 4, the
logic circuit 121 and the memory circuit 122 are precisely
adjusted and rearranged so as to be arranged within the
range of the imaging element 120 as viewed from the
individual upper surfaces, when individual imaging de-
vices 111 are diced into individual pieces.

<Manufacturing method of imaging device in Fig. 5>

[0066] Next, a manufacturing method of the imaging
device 111 in Fig. 5 will be described with reference to
Figs. 6 to 11.
[0067] In steps S11 to S14 in Fig. 6, the logic circuit
121 is manufactured. In step S11, the wafer 103 on which
the logic circuits 121 are formed is prepared. In each
logic circuit 121 of the wafer 103, the terminal 121a is
formed on the logic circuit 121, the oxide film 133 is
formed so as to cover the terminal 121a, and the oxide
film bonding layer 135 is further formed.
[0068] In step S12, a dicing tape 151 is attached to the
wafer 103. Furthermore, the wafer 103 to which the dicing
tape 151 is attached is fixed to a ring frame 152 (also
referred to as a dicing frame or the like).
[0069] In step S13, the wafer 103 is diced to cut out
the logic circuit 121. In step S14, a gap is formed between
the cut logic circuits 121 by stretching the wafer 103.
From such a state, the individual logic circuits 121 are
peeled off from the dicing tape 151 and transferred to the
supporting substrate 102 (step S15).
[0070] Note that, as illustrated in Fig. 6, the logic cir-
cuits 121 having different sizes can be formed on one
wafer 103 and diced into individual pieces.
[0071] In steps S21 to S24 in Fig. 7, the memory circuit
122 is manufactured. In step S21, the wafer 104 on which
the memory circuits 122 are formed is prepared. In each
memory circuit 122 of the wafer 104, the terminal 122a
is formed on the memory circuit 122, and the bulking
layer 137 is formed so as to cover the terminal 122a.
Moreover, the oxide film 133 is formed on the bulking
layer 137, and the oxide film bonding layer 135 is further
formed.
[0072] As compared to the logic circuit 121, the mem-
ory circuit 122 has a configuration in which one layer of
the bulking layer 137 is added. The bulking layer 137 is
provided to facilitate rewiring of a circuit to be rewired.
The bulking layer 137 can include an oxide film.
[0073] In a case where (the wafer 103 of) the logic cir-
cuit 121 shown in step S11 of Fig. 6 is compared with
(the wafer 104 of) the memory circuit 122 shown in step
S21 of Fig. 7, there is a difference in that the memory
circuit 122 is formed with the bulking layer 137 and the
logic circuit 121 is not formed with the bulking layer 137.
[0074] In step S22 of Fig. 7, a dicing tape 153 is at-
tached to the wafer 104. Furthermore, the wafer 104 to
which the dicing tape 153 is attached is fixed to a ring
frame 154.
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[0075] In step S23, the wafer 104 is diced to cut out
the memory circuit 122. In step S24, a gap is formed
between the cut memory circuits 122 by stretching the
wafer 104. From such a state, the individual memory cir-
cuits 122 are peeled off from the dicing tape 153 and
transferred to the supporting substrate 102 (step S15).
[0076] As described above, in step S15, the separately
manufactured logic circuit 121 and memory circuit 122
are transferred to the supporting substrate 102.
[0077] Note that, as illustrated in Fig. 7, the memory
circuits 122 having different sizes can be formed on one
wafer 103 and diced into individual pieces.
[0078] When the manufacturing is advanced to a state
where the logic circuit 121 and the memory circuit 122
are placed on the supporting substrate 102 in step S15
(Fig. 6 or 7), thinning is performed in step S31 (Fig. 8).
[0079] The logic circuit 121 and the memory circuit 122
before thinning have different heights as shown at step
S15. In other words, the memory circuit 122 is formed
higher than the logic circuit 121 by an amount corre-
sponding to the formation of the bulking layer 137.
[0080] In step S31, silicon layers (the wafer 103 and
104, hereinafter referred to as silicon layers 103 and 104
as appropriate) of an upper surface portion of the logic
circuit 121 and the memory circuit 122 in the figure is
thinned to a height that does not affect characteristics of
the device.
[0081] In step S32, rewiring on a back surface side is
performed. Here, a case where rewiring is performed on
the memory circuit 122 and is not performed on the logic
circuit 121 will be described as an example. The rewiring
is formed by opening a portion where the wiring line 134
is desired to be formed on the silicon layer 104 of the
memory circuit 122 and filling the portion with a conduc-
tive material such as copper.
[0082] In step S33 (Fig. 9), alignment is performed so
that the wiring line 134 from the terminal 122a of the
memory circuit 122 in the supporting substrate 102 and
the wiring line 134 from the terminal 120a of the imaging
element 120 in the wafer 101 at are positions appropri-
ately facing each other.
[0083] Then, the wafer 101 and the supporting sub-
strate 102 are bonded by WoW such that the wiring line
134 from the terminal 122a of the memory circuit 122 in
the supporting substrate 102 is connected to the wiring
line 134 from the terminal 120a of the imaging element
120 in the wafer 101 by CuCu bonding. This processing
brings a state where each memory circuit 122 of the sup-
porting substrate 102 is electrically connected to each
imaging element 120 of the wafer 101.
[0084] In step S34, the supporting substrate 102 is
peeled off. For example, the supporting substrate 102 is
removed by being de-bonded or etched.
[0085] In step S35, embedding is performed. As shown
at step S35, the oxide film 133 functioning as an insulating
film is formed. At this time, a surface of the oxide film 133
is flattened at a height corresponding to the logic circuit
121 and the memory circuit 122.

[0086] In step S36 (Fig. 10), a through silicon via (TSV)
161 is formed. The TSV 161 is formed in a portion for
forming the wiring line 136 connecting the logic circuit
121 and the memory circuit 122.
[0087] In step S37, the wiring line 136 is formed by
filling, for example, copper (Cu), tungsten (W), polysili-
con, or the like in the TSV 161 and in a rewiring portion
connecting the TSV 161 in a horizontal direction.
[0088] In step S38, the oxide film 133 functioning as
an insulating film is formed so as to also cover the wiring
line 136, and a chip including the arranged memory circuit
122 and logic circuit 121 is embedded. At this time, a
surface of the oxide film 133 is flattened at a height cor-
responding to the logic circuit 121 and the memory circuit
122.
[0089] In step S39 (Fig. 11), a supporting substrate
162 is attached onto the oxide film 133 formed in step
S38. In step S40, thinning is performed on the silicon
layer (the layer corresponding to the wafer 101), which
is an upper layer of the imaging element 120 in the figure.
[0090] In step S41, the on-chip lens and the on-chip
color filter 131 are provided on the imaging element 120,
and dicing into individual pieces is performed to complete
the imaging device 111.
[0091] With such a configuration, the number of con-
nection terminals can be increased because the connec-
tion between circuits of the imaging element 120 and the
memory circuit 122 can be connection by forming the
terminals at a wiring density of fine wiring by the semi-
conductor lithography technique similarly to WoW, and
a signal processing speed in each wiring line can be re-
duced, enabling reduction of power consumption.
[0092] Furthermore, also in a case where circuits of
the imaging element 120 and the logic circuit 121 are
formed to be connected to each other, the number of
connection terminals can be increased because the con-
nection can be made by forming the terminals at a wiring
density of fine wiring, and a signal processing speed in
each wiring line can be reduced, enabling reduction of
power consumption.
[0093] Furthermore, since only non-defective chips are
connected in the logic circuit 121 and the memory circuit
122, a defect of each wafer, which is a disadvantage of
WoW, is reduced, and thus an occurrence of the yield
loss can be reduced.
[0094] Moreover, as illustrated in the lower part of Fig.
5, unlike WoW, since each of the memory circuit 122 and
the logic circuit to be connected can be arranged in an
independent island shape by making a size as small as
possible regardless of a chip size of the imaging element
120, it is possible to improve manufacturing efficiency of
the logic circuit 121 and the memory circuit 122 to be
connected.
[0095] As a result, since the imaging element 120 re-
quires a minimum necessary pixel size for reacting to
optical light, a process of fine wiring is not necessarily
required for the manufacturing process of the imaging
element 120, so that the process cost can be reduced.
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Furthermore, in the manufacturing process of the logic
circuit 121, power consumption can be reduced by using
the most advanced fine wiring process. Moreover, it is
possible to improve manufacturing efficiency of the logic
circuit 121 and the memory circuit 122. As a result, the
cost related to the manufacturing of the imaging device
111 can be reduced.
[0096] Furthermore, due to a structure in which chips
can be realigned in a wafer and bonded, lamination can
be made in one chip even in a case of different types of
processes in which it is difficult to produce, in the same
wafer, an analog circuit such as a power supply IC and
a clock, the logic circuit 121, and a configuration made
by a completely different process, or even when there is
a difference in wafer size.
[0097] Furthermore, an example in which the logic cir-
cuit 121 and the memory circuit 122 are used as circuits
connected to the imaging element 120 has been de-
scribed above. However, a circuit other than the logic
circuit 121 and the memory circuit 122 may be used as
long as it is a signal processing circuit required for an
operation of the imaging element 120, such as a circuit
related to control of the imaging element 120 or a circuit
related to processing of a captured pixel signal. The sig-
nal processing circuit required for the operation of the
imaging element 120 may be, for example, a power sup-
ply circuit, an image signal compression circuit, a clock
circuit, an optical communication conversion circuit, or
the like.

<About bulking layer>

[0098] In the example described above, an example
has been shown in which the memory circuit 122 is pro-
vided with the bulking layer 137, and the logic circuit 121
is not provided with the bulking layer 137. The configu-
ration of the imaging device 111 illustrated in the upper
part of Fig. 5 will be referred to again. The terminal 122a
of the memory circuit 122 and the terminal 120a of the
imaging element 120 are connected by the wiring line
134. The terminal 121a of the logic circuit 121 and the
terminal 120a of the imaging element 120 are not con-
nected.
[0099] The terminal 122a of the memory circuit 122 is
provided on a side closer to the terminal 120a than the
terminal 121a of the logic circuit 121. That is, the terminal
122a connected to the terminal 120a is provided on a
side closer to the terminal 120a than the terminal 122a
not connected. By providing the memory circuit 122 with
the bulking layer 137, the terminal 122a of the memory
circuit 122 can be provided at a position close to the ter-
minal 120a of the imaging element 120.
[0100] In other words, by providing the memory circuit
122 with the bulking layer 137, a thickness of the silicon
layer 104 of the memory circuit 122 can be formed thin,
and the terminal 122a of the memory circuit 122 can be
provided at a position close to the terminal 120a of the
imaging element 120.

[0101] This will be described with reference to Fig. 12.
A of Fig. 12 is a view for explaining a case where the
bulking layer 137 is not provided, in other words, a case
where the imaging device 111 is manufactured in a con-
ventional manufacturing step. B of Fig. 12 is a view for
explaining a case where the bulking layer 137 is provided,
in other words, a case where the imaging device 111 is
manufactured in the above-described manufacturing
step.
[0102] As illustrated in a left figure in A of Fig. 12, the
logic circuit 121 and a memory circuit 122’ have a con-
figuration in which the oxide film bonding layer 135, the
oxide film 133, and the silicon layer 103 (silicon layer
104’) are laminated on the supporting substrate 102.
Note that, in order to distinguish from the memory circuit
122 to which the present technology is applied, the mem-
ory circuit 122 not provided with the bulking layer 137 is
described as the memory circuit 122’ by adding a dash.
[0103] As illustrated in a right figure in A of Fig. 12, the
imaging element 120 is further laminated from a state
illustrated in the left figure in A of Fig. 12. Furthermore,
the terminal 120a of the imaging element 120 and a ter-
minal 122a’ of the memory circuit 122’ are connected by
a wiring line 134’. A length of the wiring line 134’ is defined
as a length L1.
[0104] In a case where the bulking layer 137 is provid-
ed, as illustrated in a left figure of B of Fig. 12, the logic
circuit 121 has a configuration in which the oxide film
bonding layer 135, the oxide film 133, and the silicon
layer 103 are laminated on the supporting substrate 102.
Furthermore, the memory circuit 122 has a configuration
in which the oxide film bonding layer 135, the oxide film
133, the bulking layer 137, and the silicon layer 103 are
laminated on the supporting substrate 102.
[0105] As illustrated in a right figure in B of Fig. 12, the
imaging element 120 is further laminated from a state
illustrated in the left figure in B of Fig. 12. Furthermore,
the terminal 120a of the imaging element 120 and the
terminal 122a of the memory circuit 122 are connected
by the wiring line 134. A length of the wiring line 134 is
defined as a length L2.
[0106] As illustrated in the left figure in B of Fig. 12,
thicknesses of the silicon layer 103 and the silicon layer
104 are different, and the silicon layer 104 is formed thin-
ner than the silicon layer 103 by a thickness of the bulking
layer 137.
[0107] The length L1 and the length L2 are a length of
the wiring line 134 (134’), but this length depends on the
thickness of the silicon layer 104. Therefore, when the
thickness of the silicon layer 104 is thin, the length of the
wiring line 134 becomes short. That is, in the case of the
example illustrated in Fig. 12, it is clear that the length
L1 > the length L2 is satisfied.
[0108] In general, it is easier to form a short wiring line
than to form a long wiring line. For example, in a case of
forming a via in order to form the wiring line 134, forming
the via shallower can be performed easier in a shorter
time than in a case of forming the via deeper.
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[0109] According to the present technology, since the
thickness of the silicon layer 104 of the memory circuit
122 can be formed thin, it is easy to form the wiring line
134 on the terminal 122a of the memory circuit 122 in
step S32 (Fig. 8).
[0110] As described above, a configuration can be
adopted in which a circuit (chip) requiring rewiring is pro-
vided with the bulking layer 137 to facilitate rewiring.
[0111] In the above-described example, an example
in which the logic circuit 121 and the memory circuit 122
are used as circuits connected to the imaging element
120 has been described. However, a circuit other than
the logic circuit 121 and the memory circuit 122 may be
used as long as it is a signal processing circuit required
for an operation of the imaging element 120, such as a
circuit related to control of the imaging element 120 or a
circuit related to processing of a captured pixel signal.
[0112] Furthermore, in the above-described example,
a case where the memory circuit 122 is provided with the
bulking layer 137 has been described as an example,
but a configuration is also possible in which the logic cir-
cuit 121 is provided with the bulking layer 137. Further-
more, it is also possible to have a configuration in which
the bulking layer 137 is provided in both the logic circuit
121 and the memory circuit 122. Moreover, in a case of
a configuration in which both the logic circuit 121 and the
memory circuit 122 are provided with the bulking layer
137, a thickness of the bulking layer 137 can be made
the same or different.
[0113] The present technology can also be applied to
a device having a configuration in which a plurality of
circuits (chips) is mounted on one chip. That is, the plu-
rality of chips can be formed as a chip provided with a
bulking layer or a chip not provided with a bulking layer,
and can be mounted on one chip. Furthermore, in a case
where a plurality of chips provided with the bulking layer
is mounted on one chip, a thickness of the bulking layer
can be made different for each chip.

<About wiring line to connect circuits to each other>

[0114] For example, in the imaging device 111 illus-
trated in the upper part of Fig. 5, the logic circuit 121 and
the memory circuit 122 are connected by the wiring line
136. As illustrated in the upper part of Fig. 5, the wiring
line 136 is provided to connect the terminal 121a in the
logic circuit 121 and the terminal 122a of the memory
circuit 122. This wiring line 136 may have a shape as
illustrated in Fig. 13.
[0115] In the imaging device 111 illustrated in Fig. 13,
a terminal 121b of the logic circuit 121 and a terminal
122b of the memory circuit 122 are connected by a wiring
line 201. The terminal 121b is a terminal on a side closer
to the memory circuit 122 among the terminals 121a of
the logic circuit 121. The terminal 122b is a terminal on
a side closer to the logic circuit 121 among the terminals
122a of the memory circuit 122.
[0116] The terminal 121b and the terminal 122b are

provided as terminals to which the wiring line 201 is con-
nected. Note that, here, a case has been exemplified
where the terminal 121b close to the memory circuit 122
side among the terminals 121a provided in the logic cir-
cuit 121 is the terminal connected to the wiring line 201,
but a terminal 121b to connect to the wiring line 201 may
be newly provided. Similarly, here, a case has been ex-
emplified where the terminal 122b close to the logic circuit
121 side among the terminals 122a provided in the mem-
ory circuit 122 is the terminal connected to the wiring line
201, but a terminal 122b to connect to the wiring line 201
may be newly provided.
[0117] The wiring line 201 is formed along a side sur-
face of the silicon layer 103 of the logic circuit 121, the
oxide film bonding layer 135 provided on the imaging
element 120 side, and a side surface of the silicon layer
104 of the memory circuit 122, and formed to connect
the terminal 121b and the terminal 122b.
[0118] Such a wiring line can also be applied to an
imaging device 211 having a configuration as illustrated
in Fig. 14. Comparing the imaging device 211 illustrated
in Fig. 14 with the imaging device 111 illustrated in the
upper part of Fig. 5, there is a difference in that a memory
circuit 222 of the imaging device 211 is not provided with
the bulking layer 137, in the configuration. Furthermore,
a logic circuit 221 and the memory circuit 222 of the im-
aging device 211 are provided with a terminal 221b and
a terminal 222b, respectively, and the logic circuit 221
and the memory circuit 222 are connected by the terminal
221b and the terminal 222b being connected by a wiring
line 242, in the configuration.
[0119] Note that, in the imaging device 211 illustrated
in Fig. 14, an example in which the logic circuit 221 and
an imaging element 220 are connected by a wiring line
234 has been illustrated. However, similarly to the imag-
ing device 111 illustrated in Fig. 5, a configuration may
be adopted in which the logic circuit 221 and the imaging
element 220 are not connected by the wiring line 234.
That is, the present technology can be applied regardless
of whether or not the logic circuit 221 and the imaging
element 220 are directly connected.
[0120] The configuration of the imaging device 211 il-
lustrated in Fig. 14 will be further described. In the imag-
ing device 211 in Fig. 14, from the top in the figure, an
on-chip lens, an on-chip color filter 231, and the imaging
element 220 are laminated, the memory circuit 222 and
the logic circuit 221 are arranged and laminated on the
left and right in the same layer therebelow, and a sup-
porting substrate 232 is formed therebelow. That is, as
illustrated in Fig. 14, the imaging device 211 in Fig. 14
includes: a semiconductor element layer E1 including the
imaging element 220 formed by the wafer 101; and a
semiconductor element layer E2 including the memory
circuit 222 and the logic circuit 221 that are formed on
the supporting substrate 102.
[0121] Among terminals 220a of the imaging element
220, a terminal 220a on the logic circuit 221 is electrically
connected to a terminal 211a of the logic circuit 221 by
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the wiring line 234 connected by CuCu connection.
[0122] Furthermore, among the terminals 220a of the
imaging element 220, a terminal 220a on the memory
circuit 222 is electrically connected to a terminal 222a of
the memory circuit 222 by the wiring line 234 connected
by CuCu connection.
[0123] In the semiconductor element layer E2 in which
the logic circuit 221 and the memory circuit 222 are
formed, a space around the memory circuit 222 and the
logic circuit 221 is in a state of being filled with an oxide
film 233. As a result, in the semiconductor element layer
E2, the memory circuit 222 and the logic circuit 221 are
in a state of being embedded in the oxide film 233.
[0124] Furthermore, at a boundary between the sem-
iconductor element layer E1 on which the imaging ele-
ment 220 is formed and the semiconductor element layer
E2 on which the memory circuit 222 and the logic circuit
221 are formed, an oxide film bonding layer 235 is formed
and bonded by oxide film bonding. Moreover, the semi-
conductor element layer E2 of the memory circuit 222
and the logic circuit 221 is bonded with the supporting
substrate 232 by forming the oxide film bonding layer 235
by oxide film bonding.
[0125] Furthermore, the logic circuit 221 and the mem-
ory circuit 222 are connected by the wiring line 242. The
wiring line 242 is provided to connect the terminal 221b
of the logic circuit 221 and the terminal 222b of the mem-
ory circuit 222. To manufacture as described later, a pro-
tective film 241 is provided on a part of the wiring line 242.
[0126] The terminal 221b and the terminal 222b are
provided separately from the terminal 221a and the ter-
minal 222a, respectively, and are provided as terminals
to connect the logic circuit 221 and the memory circuit
222.
[0127] The wiring line 242 is provided from the terminal
221b along a side surface of the logic circuit 221, the
oxide film bonding layer 235, and a side surface of the
memory circuit 222, and is connected to the terminal
222b. Furthermore, the protective film 241 is provided
between the wiring line 242, and the side surface of the
logic circuit 221, the oxide film bonding layer 235, and
the side surface of the memory circuit 222.

<About manufacture of imaging device 211>

[0128] Fig. 15 is a view for explaining a manufacturing
method of an imaging device in which the logic circuit
221 and the memory circuit 222 that have been diced
into individual pieces and confirmed to be non-defective
chips are directly formed in the imaging element 220 on
the wafer 101.
[0129] In the wafer 101, a plurality of imaging elements
220 is formed by a semiconductor process. Furthermore,
on the imaging element 220 formed on the wafer 101,
there are selected and rearranged a plurality of logic cir-
cuits 221, which is formed on the wafer 103 by a semi-
conductor process, diced into individual pieces, then
electrically inspected individually, and confirmed to be

non-defective chips; and a plurality of memory circuits
222, which is formed on the wafer 104 by a semiconduc-
tor process, diced into individual pieces, then electrically
inspected individually, and confirmed to be non-defective
chips.
[0130] That is, since the logic circuit 221 and the mem-
ory circuit 222 that are confirmed to be non-defective
chips are rearranged on the imaging element 220, here,
both the logic circuit 221 and the memory circuit 222 are
configured to be smaller than the imaging element 220.

<Manufacturing method of imaging device 211>

[0131] Next, a case of directly transferring the logic cir-
cuit 221 and the memory circuit 222 onto the imaging
element 220 as illustrated in Fig. 15, which is a manu-
facturing method of the imaging device 211 of Fig. 14,
will be described with reference to Figs. 16 to 18.
[0132] In step S51, the logic circuit 221 and the memory
circuit 222 subjected to the electrical inspection and then
confirmed to be non-defective products are transferred
to the imaging element 220 on the wafer 101, and the
wiring line 234 is formed to the terminals 220a, 221a, and
222a.
[0133] Furthermore, alignment is performed for posi-
tions at which the wiring line 234 from the terminal 221a
of the logic circuit 221 and the terminal 222a of the mem-
ory circuit 222 is to appropriately face the wiring line 234
from the terminal 220a of the imaging element 220 in the
wafer 101, connection is performed by CuCu bonding,
and facing layers are bonded by forming the oxide film
bonding layer 235 by oxide film bonding.
[0134] When the logic circuit 221 and the memory cir-
cuit 222 are transferred to the imaging element 220, the
terminal 221b of the logic circuit 221 and the terminal
222b of the memory circuit 222 are placed so as to face
each other.
[0135] When the logic circuit 221 is manufactured, the
terminal 221b is formed together with the terminal 221a.
Furthermore, when the memory circuit 222 is manufac-
tured, the terminal 222b is formed together with the ter-
minal 222a. For example, the terminals 221b and 222b
are formed simultaneously when lower layer wiring of the
logic circuit 221 and the memory circuit 222 is formed.
Therefore, it is possible to manufacture without adding a
plurality of steps for forming the terminals 221b and 222b.
[0136] In step S52, the protective film 241 for protection
of the logic circuit 221 and the memory circuit 222 is
formed. The protective film 241 is formed on three sides
of the logic circuit 221 not in contact with the imaging
element 220. Furthermore, the protective film 241 is
formed on three sides of the memory circuit 222 not in
contact with the imaging element 220. The protective film
241 can include, for example, SiN or SiO2. Furthermore,
the protective film 241 may have a multilayer (laminated
film) structure instead of a single layer.
[0137] In step S53, the silicon layer 103 of the logic
circuit 221 and the silicon layer 104 of the memory circuit
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222 are thinned. The protective film 241 is formed on the
silicon layer 103 of the logic circuit 221 and the silicon
layer 104 of the memory circuit 222, and is polished to-
gether at the time of thinning. At a time of removal of
contamination or dust after thinning of the silicon, a part
of the protective film 241 is lifted off, and a surface can
be cleaned.
[0138] In step S54 (Fig. 17), there is performed
processing for exposing dedicated terminals for connec-
tion of the logic circuit 221 and the memory circuit 222,
that is, in this case, the terminals 221b and 222b, by using
a patterning process. In step S54, in order to facilitate
patterning, a predetermined material may be embedded
in a gap portion between the logic circuit 221 and the
memory circuit 222, and the processing for exposing may
be performed after surface flatness is secured.
[0139] In step S55, the wiring line 242 connecting the
terminal 221b and the terminal 222b is formed. The wiring
line 242 includes metal such as copper (Cu), tungsten
(W), or aluminum (Al). The wiring line 242 is formed using
resist patterning and a processing process. Alternatively,
as illustrated in Fig. 19, the wiring line 252 may be formed
by using a method of forming a resist 301 opened only
at a portion connecting the terminal 221b and the terminal
222b, exposing to form a metal sputtered film, and lifting
off the resist 301.
[0140] In step S56, the silicon layer of an upper surface
portion of the logic circuit 221 and the memory circuit 222
in the figure is thinned to a height that does not affect
characteristics of the device, the oxide film 233 function-
ing as an insulating film is formed, and a chip including
the rearranged logic circuit 221 and memory circuit 222
is embedded.
[0141] In step S57 (Fig. 18), the supporting substrate
232 is bonded onto the logic circuit 221 and the memory
circuit 222. At this time, a layer in which the supporting
substrate 232 faces the logic circuit 221 and the memory
circuit 222 is bonded by forming the oxide film bonding
layer 235 by oxide film bonding.
[0142] In step S58, vertical inversion is performed such
that the imaging element 220 is on the upper side, and
the silicon layer, which is an upper layer of the imaging
element 220 in the figure, is thinned.
[0143] In step S59, the on-chip lens and the on-chip
color filter 231 are provided on the imaging element 220,
and dicing into individual pieces is performed to complete
the imaging device 211.
[0144] As described above, a structure can be ob-
tained in which the logic circuit 221 and the memory cir-
cuit 222 are connected by the wiring line 242. The wiring
line 242 is connected to the terminal 221b and the termi-
nal 222b that are dedicated for connection with the wiring
line 242. The terminal 221b and the terminal 222b can
be formed simultaneously with the wiring layer of the low-
ermost layer when the logic circuit 221 and the memory
circuit 222 are manufactured. That is, the terminal 221b
and the terminal 222b can be formed without increasing
the number of steps for forming the terminal 221b and

the terminal 222b.
[0145] Furthermore, the step of forming the wiring line
242 connecting the terminals 221b and 222b does not
include a step of penetrating the substrate or carving the
substrate to a deep position, so that the wiring line 242
can be easily formed.
[0146] The step of forming the wiring line 242 is steps
S52 to S55 in the above description. In these steps, there
is no process of forming a deep trench in a silicon layer,
no process of making a hole in an anti-reflection (AR)
coating and embedding a metal in a case of an imaging
device having an anti-reflection structure by the AR coat-
ing, no chemical mechanical polish (CMP) process of
metal, or the like. Since the wiring line 242 can be formed
by a manufacturing step that does not require these proc-
esses, the wiring line 242 can be easily formed.
[0147] Furthermore, by forming the protective film 241,
insulation between chips can be maintained in the con-
figuration.
[0148] The present technology is not applied only to
the imaging device having the above-described config-
uration, but is also applicable to an imaging device having
another configuration.
[0149] Furthermore, the present technology can also
be applied to a device having a configuration in which a
plurality of circuits (chips) is mounted on one chip. That
is, the plurality of chips can be formed as a chip provided
with a bulking layer or a chip not provided with a bulking
layer, and can be mounted on one chip. Furthermore, in
a case where a plurality of chips provided with the bulking
layer is mounted on a predetermined chip, a thickness
of the bulking layer can be made different for each chip.
[0150] Furthermore, by configuring a wiring line that
connects the chips as the wiring line 242 described
above, it is possible to obtain an advantage such as fa-
cilitation of manufacturing.

<Application example to electronic device>

[0151] The imaging element described above can be
applied to various electronic devices such as, for exam-
ple, an imaging device such as a digital still camera and
a digital video camera, a mobile phone with an imaging
function, or other devices having an imaging function.
[0152] Fig. 20 is a block diagram showing a configu-
ration example of an imaging device as an electronic de-
vice to which the present technology is applied.
[0153] An imaging device 501 illustrated in Fig. 20 in-
cludes an optical system 502, a shutter device 503, an
imaging element 504, a drive circuit 505, a signal
processing circuit 506, a monitor 507, and a memory 508,
and can capture still images and moving images.
[0154] The optical system 502 has one or more lenses,
and guides light (incident light) from a subject to the im-
aging element 504 and forms as an image on a light re-
ceiving surface of the imaging element 504.
[0155] The shutter device 503 is arranged between the
optical system 502 and the imaging element 504, and
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controls a light irradiation period and a shading period
with respect to the imaging element 504 in accordance
with the control of the drive circuit 505.
[0156] The imaging element 504 includes a package
including the above-described imaging element. The im-
aging element 504 accumulates signal charges for a cer-
tain period of time in accordance with light formed as an
image on the light receiving surface via the optical system
502 and the shutter device 503. The signal charges ac-
cumulated in the imaging element 504 are transferred in
accordance with a drive signal (a timing signal) supplied
from the drive circuit 505.
[0157] The drive circuit 505 outputs a drive signal for
controlling a transfer operation of the imaging element
504 and a shutter operation of the shutter device 503, to
drive the imaging element 504 and the shutter device
503.
[0158] The signal processing circuit 506 performs var-
ious kinds of signal processing on the signal charges
outputted from the imaging element 504. An image (im-
age data) obtained by performing signal processing by
the signal processing circuit 506 is supplied to the monitor
507 to be displayed, or supplied to the memory 508 to
be stored (recorded).
[0159] Also in the imaging device 501 configured as
described above, by applying the imaging device 111
(imaging device 211) described above to the optical sys-
tem 502 and the imaging element 204, it is possible to
improve a yield and reduce a manufacturing cost.

<Usage example of imaging element>

[0160] The imaging element described above can be
used in various cases for sensing light such as visible
light, infrared light, ultraviolet light, and X-ray, as de-
scribed below, for example.

• Devices to capture an image to be used for viewing,
such as a digital camera or a portable device with a
camera function

• Devices used for transportation, such as vehicle-
mounted sensors that capture an image in front, rear,
surroundings, interior, and the like of an automobile,
monitoring cameras that monitor traveling vehicles
and roads, and distance measurement sensors that
measure a distance between vehicles, for safe driv-
ing such as automatic stop, recognition of a state of
a driver, and the like

• Devices used for household electric appliances such
as a TV, a refrigerator, and an air conditioner, in order
to capture an image of a gesture of a user and per-
form an apparatus operation according to the ges-
ture

• Devices used for medical care or health care, such
as endoscopes or devices that perform angiography
by receiving infrared light

• Devices used for security such as monitoring cam-
eras for crime prevention and cameras for personal

authentication
• Devices used for beauty care such as a skin meas-

uring instrument for image capturing of the skin and
a microscope for image capturing of a scalp

• Devices used for sports such as action cameras and
wearable cameras for sports applications and the
like

• Devices used for agriculture such as cameras for
monitoring a condition of fields and crops

<Application example to endoscopic surgery system>

[0161] The technology (the present technology) ac-
cording to the present disclosure can be applied to var-
ious products. For example, the technology according to
the present disclosure may be applied to an endoscopic
surgery system.
[0162] Fig. 21 is a view illustrating an example of a
schematic configuration of an endoscopic surgery sys-
tem to which the technology (the present technology) ac-
cording to the present disclosure can be applied.
[0163] Fig. 21 illustrates a state where an operator (a
doctor) 11131 performs surgery on a patient 11132 on a
patient bed 11133, by using an endoscopic surgery sys-
tem 11000. As illustrated, the endoscopic surgery system
11000 includes: an endoscope 11100; other surgical in-
struments 11110 such as an insufflation tube 11111 and
an energy treatment instrument 11112; a support arm
device 11120 supporting the endoscope 11100; and a
cart 11200 mounted with various devices for endoscopic
surgery.
[0164] The endoscope 11100 includes a lens barrel
11101 whose region of a predetermined length from a
distal end is inserted into a body cavity of the patient
11132, and a camera head 11102 connected to a prox-
imal end of the lens barrel 11101. In the illustrated ex-
ample, the endoscope 11100 configured as a so-called
rigid endoscope having a rigid lens barrel 11101 is illus-
trated, but the endoscope 11100 may be configured as
a so-called flexible endoscope having a flexible lens bar-
rel.
[0165] At the distal end of the lens barrel 11101, an
opening fitted with an objective lens is provided. The en-
doscope 11100 is connected with a light source device
11203, and light generated by the light source device
11203 is guided to the distal end of the lens barrel by a
light guide extended inside the lens barrel 11101, and
emitted toward an observation target in the body cavity
of the patient 11132 through the objective lens. Note that
the endoscope 11100 may be a forward-viewing endo-
scope, or may be an oblique-viewing endoscope or a
side-viewing endoscope.
[0166] Inside the camera head 11102, an optical sys-
tem and an imaging element are provided, and reflected
light (observation light) from the observation target is con-
densed on the imaging element by the optical system.
The observation light is photoelectrically converted by
the imaging element, and an electric signal correspond-

21 22 



EP 4 030 477 A1

14

5

10

15

20

25

30

35

40

45

50

55

ing to the observation light, in other words, an image sig-
nal corresponding to an observation image is generated.
The image signal is transmitted to a camera control unit
(CCU) 11201 as RAW data.
[0167] The CCU 11201 is configured by a central
processing unit (CPU), a graphics processing unit (GPU),
and the like, and integrally controls action of the endo-
scope 11100 and a display device 11202. Moreover, the
CCU 11201 receives an image signal from the camera
head 11102, and applies, on the image signal, various
types of image processing for displaying an image on the
basis of the image signal, for example, development
processing (demosaicing processing) and the like.
[0168] The display device 11202 displays an image on
the basis of the image signal subjected to the image
processing by the CCU 11201, under the control of the
CCU 11201.
[0169] The light source device 11203 is configured by
a light source such as a light emitting diode (LED), for
example, and supplies irradiation light at a time of cap-
turing an image of the operative site or the like to the
endoscope 11100.
[0170] An input device 11204 is an input interface to
the endoscopic surgery system 11000. A user can input
various types of information and input instructions to the
endoscopic surgery system 11000 via the input device
11204. For example, the user inputs an instruction or the
like for changing imaging conditions (a type of irradiation
light, a magnification, a focal length, and the like) by the
endoscope 11100.
[0171] A treatment instrument control device 11205
controls driving of the energy treatment instrument 11112
for ablation of a tissue, incision, sealing of a blood vessel,
or the like. An insufflator 11206 sends gas into a body
cavity through the insufflation tube 11111 in order to in-
flate the body cavity of the patient 11132 for the purpose
of securing a visual field by the endoscope 11100 and
securing a working space of the operator. A recorder
11207 is a device capable of recording various types of
information regarding the surgery. A printer 11208 is a
device capable of printing various types of information
regarding the surgery in various forms such as text, im-
ages, and graphs.
[0172] Note that the light source device 11203 that sup-
plies the endoscope 11100 with irradiation light for cap-
turing an image of the operative site may include, for
example, a white light source configured by an LED, a
laser light source, or a combination thereof. In a case
where the white light source is configured by a combina-
tion of RGB laser light sources, since output intensity and
output timing of each color (each wavelength) can be
controlled with high precision, the light source device
11203 can adjust white balance of a captured image.
Furthermore, in this case, it is also possible to capture
an image corresponding to each of RGB in a time division
manner by irradiating the observation target with laser
light from each of the RGB laser light sources in a time-
division manner, and controlling driving of the imaging

element of the camera head 11102 in synchronization
with the irradiation timing. According to this method, it is
possible to obtain a color image without providing a color
filter in the imaging element.
[0173] Furthermore, driving of the light source device
11203 may be controlled to change intensity of the light
to be outputted at every predetermined time interval. By
acquiring images in a time-division manner by controlling
the driving of the imaging element of the camera head
11102 in synchronization with the timing of the change
of the light intensity, and combining the images, it is pos-
sible to generate an image of a high dynamic range with-
out so-called black defects and whiteout.
[0174] Furthermore, the light source device 11203 may
be configured to be able to supply light having a prede-
termined wavelength band corresponding to special light
observation. In the special light observation, for example,
so-called narrow band imaging is performed in which pre-
determined tissues such as blood vessels in a mucous
membrane surface layer are imaged with high contrast
by utilizing wavelength dependency of light absorption in
body tissues and irradiating the predetermined tissues
with narrow band light as compared to the irradiation light
(in other words, white light) at the time of normal obser-
vation. Alternatively, in the special light observation, flu-
orescence observation for obtaining an image by fluo-
rescence generated by irradiation of excitation light may
be performed. In the fluorescence observation, it is pos-
sible to perform irradiating a body tissue with excitation
light and observing fluorescence from the body tissue
(autofluorescence observation), locally injecting a rea-
gent such as indocyanine green (ICG) into a body tissue
and irradiating the body tissue with excitation light cor-
responding to the fluorescence wavelength of the rea-
gent to obtain a fluorescent image, or the like. The light
source device 11203 may be configured to be able to
supply narrow band light and/or excitation light corre-
sponding to such special light observation.
[0175] Fig. 22 is a block diagram illustrating an exam-
ple of a functional configuration of the camera head
11102 and the CCU 11201 illustrated in Fig. 21.
[0176] The camera head 11102 has a lens unit 11401,
an imaging unit 11402, a driving unit 11403, a commu-
nication unit 11404, and a camera-head control unit
11405. The CCU 11201 has a communication unit 11411,
an image processing unit 11412, and a control unit
11413. The camera head 11102 and the CCU 11201 are
communicably connected in both directions by a trans-
mission cable 11400.
[0177] The lens unit 11401 is an optical system pro-
vided at a connection part with the lens barrel 11101.
Observation light taken in from the distal end of the lens
barrel 11101 is guided to the camera head 11102 and is
incident on the lens unit 11401. The lens unit 11401 is
configured by combining a plurality of lenses including a
zoom lens and a focus lens.
[0178] The number of the imaging elements included
in the imaging unit 11402 may be one (a so-called single
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plate type) or plural (a so-called multi-plate type). In a
case where the imaging unit 11402 is configured with the
multi-plate type, for example, individual imaging ele-
ments may generate image signals corresponding to
RGB each, and a color image may be obtained by syn-
thesizing them. Alternatively, the imaging unit 11402 may
have a pair of imaging elements for respectively acquiring
image signals for the right eye and the left eye corre-
sponding to three-dimensional (3D) display. Performing
3D display enables the operator 11131 to more accurate-
ly grasp a depth of living tissues in the operative site.
Note that, in a case where the imaging unit 11402 is con-
figured as the multi-plate type, a plurality of systems of
the lens unit 11401 may also be provided corresponding
to individual imaging elements.
[0179] Furthermore, the imaging unit 11402 may not
necessarily be provided in the camera head 11102. For
example, the imaging unit 11402 may be provided inside
the lens barrel 11101 immediately after the objective
lens.
[0180] The driving unit 11403 is configured by an ac-
tuator, and moves the zoom lens and the focus lens of
the lens unit 11401 along an optical axis by a predeter-
mined distance under control from the camera-head con-
trol unit 11405. With this configuration, a magnification
and focus of a captured image by the imaging unit 11402
may be appropriately adjusted.
[0181] The communication unit 11404 is configured by
a communication device for exchange of various types
of information between with the CCU 11201. The com-
munication unit 11404 transmits an image signal ob-
tained from the imaging unit 11402 to the CCU 11201
via the transmission cable 11400 as RAW data.
[0182] Furthermore, the communication unit 11404 re-
ceives a control signal for controlling driving of the cam-
era head 11102 from the CCU 11201, and supplies to
the camera-head control unit 11405. The control signal
includes information regarding imaging conditions such
as, for example, information of specifying a frame rate of
a captured image, information of specifying an exposure
value at the time of imaging, information of specifying a
magnification and focus of a captured image, and/or the
like.
[0183] Note that the imaging conditions described
above such as a frame rate, an exposure value, magni-
fication, and focus may be appropriately specified by the
user, or may be automatically set by the control unit
11413 of the CCU 11201 on the basis of the acquired
image signal. In the latter case, a so-called auto exposure
(AE) function, auto focus (AF) function, and auto white
balance (AWB) function are to be installed in the endo-
scope 11100.
[0184] The camera-head control unit 11405 controls
driving of the camera head 11102 on the basis of the
control signal from the CCU 11201 received via the com-
munication unit 11404.
[0185] The communication unit 11411 is configured by
a communication device for exchange of various types

of information with the camera head 11102. The commu-
nication unit 11411 receives an image signal transmitted
via the transmission cable 11400 from the camera head
11102.
[0186] Furthermore, the communication unit 11411
transmits, to the camera head 11102, a control signal for
controlling driving of the camera head 11102. Image sig-
nals and control signals can be transmitted by telecom-
munication, optical communication, or the like.
[0187] The image processing unit 11412 performs var-
ious types of image processing on an image signal that
is RAW data transmitted from the camera head 11102.
[0188] The control unit 11413 performs various types
of control related to imaging of an operative site and the
like by the endoscope 11100 and related to display of a
captured image obtained by the imaging of the operative
site and the like. For example, the control unit 11413
generates a control signal for controlling driving of the
camera head 11102.
[0189] Furthermore, the control unit 11413 causes the
display device 11202 to display a captured image in
which the operative site or the like is shown, on the basis
of the image signal subjected to the image processing
by the image processing unit 11412. At this time, the
control unit 11413 recognizes various objects in the cap-
tured image by using various image recognition tech-
niques. For example, by detecting a shape, a color, and
the like of an edge of the object included in the captured
image, the control unit 11413 can recognize a surgical
instrument such as forceps, a specific living site, bleed-
ing, mist in using the energy treatment instrument 11112,
and the like. When causing the display device 11202 to
display the captured image, the control unit 11413 may
use the recognition result to superimpose and display
various types of surgery support information on the image
of the operative site. By superimposing and displaying
the surgical support information and presenting to the
operator 11131, it becomes possible to reduce a burden
on the operator 11131 and to allow the operator 11131
to reliably proceed with the surgery.
[0190] The transmission cable 11400 connecting the
camera head 11102 and the CCU 11201 is an electric
signal cable corresponding to communication of an elec-
tric signal, an optical fiber corresponding to optical com-
munication, or a composite cable of these.
[0191] Here, in the illustrated example, communication
is performed by wire communication using the transmis-
sion cable 11400, but communication between the cam-
era head 11102 and the CCU 11201 may be performed
wirelessly.

<Application example to mobile object>

[0192] The technology (the present technology) ac-
cording to the present disclosure can be applied to var-
ious products. For example, the technology according to
the present disclosure may be realized as a device
equipped on any type of mobile objects, such as an au-
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tomobile, an electric car, a hybrid electric car, a motor-
cycle, a bicycle, personal mobility, an airplane, a drone,
a ship, a robot, and the like.
[0193] Fig. 23 is a block diagram illustrating a sche-
matic configuration example of a vehicle control system,
which is an example of a mobile object control system to
which the technology according to the present disclosure
may be applied.
[0194] A vehicle control system 12000 includes a plu-
rality of electronic control units connected via a commu-
nication network 12001. In the example illustrated in Fig.
23, the vehicle control system 12000 includes a drive
system control unit 12010, a body system control unit
12020, a vehicle external information detection unit
12030, a vehicle internal information detection unit
12040, and an integrated control unit 12050. Further-
more, as a functional configuration of the integrated con-
trol unit 12050, a microcomputer 12051, a sound/image
output unit 12052, and a vehicle-mounted network inter-
face (I/F) 12053 are illustrated.
[0195] The drive system control unit 12010 controls an
operation of devices related to a drive system of a vehicle
in accordance with various programs. For example, the
drive system control unit 12010 functions as: a driving
force generation device for generation of a driving force
of the vehicle such as an internal combustion engine or
a drive motor; a driving force transmission mechanism
for transmission of a driving force to wheels; a steering
mechanism to adjust a steering angle of the vehicle; and
a control device such as a braking device that generates
a braking force of the vehicle.
[0196] The body system control unit 12020 controls an
operation of various devices mounted on a vehicle body
in accordance with various programs. For example, the
body system control unit 12020 functions as a control
device for a keyless entry system, a smart key system,
a power window device, or various lamps such as a head-
lamp, a back lamp, a brake lamp, a turn indicator, or a
fog lamp. In this case, the body system control unit 12020
may be inputted with radio waves or signals of various
switches transmitted from a portable device that substi-
tutes for a key. The body system control unit 12020 re-
ceives an input of these radio waves or signals, and con-
trols a door lock device, a power window device, a lamp,
and the like of the vehicle.
[0197] The vehicle external information detection unit
12030 detects information about an outside of the vehicle
equipped with the vehicle control system 12000. For ex-
ample, to the vehicle external information detection unit
12030, an imaging unit 12031 is connected. The vehicle
external information detection unit 12030 causes the im-
aging unit 12031 to capture an image of an outside of
the vehicle, and receives the captured image. The vehicle
external information detection unit 12030 may perform
an object detection process or a distance detection proc-
ess for a person, a vehicle, an obstacle, a sign, a char-
acter on a road surface, or the like on the basis of the
received image.

[0198] The imaging unit 12031 is an optical sensor that
receives light and outputs an electric signal according to
an amount of received light. The imaging unit 12031 can
output the electric signal as an image, or can output as
distance measurement information. Furthermore, the
light received by the imaging unit 12031 may be visible
light or non-visible light such as infrared light.
[0199] The vehicle internal information detection unit
12040 detects information inside the vehicle. The vehicle
internal information detection unit 12040 is connected
with, for example, a driver state detection unit 12041 that
detects a state of a driver. The driver state detection unit
12041 may include, for example, a camera that images
the driver, and, on the basis of detection information in-
putted from the driver state detection unit 12041, the ve-
hicle internal information detection unit 12040 may cal-
culate a degree of tiredness or a degree of concentration
of the driver, or may determine whether or not the driver
is asleep.
[0200] On the basis of information inside and outside
the vehicle acquired by the vehicle external information
detection unit 12030 or the vehicle internal information
detection unit 12040, the microcomputer 12051 can op-
erate a control target value of the driving force generation
device, the steering mechanism, or the braking device,
and output a control command to the drive system control
unit 12010. For example, the microcomputer 12051 can
perform cooperative control for the purpose of realizing
functions of advanced driver assistance system (ADAS)
including avoidance of collisions or mitigation of impacts
of the vehicle, follow-up traveling on the basis of an inter-
vehicle distance, vehicle speed maintenance traveling,
vehicle collision warning, vehicle lane departure warning,
and the like.
[0201] Furthermore, by controlling the driving force
generation device, the steering mechanism, the braking
device, or the like on the basis of the information about
surroundings of the vehicle acquired by the vehicle ex-
ternal information detection unit 12030 or the vehicle in-
ternal information detection unit 12040, the microcom-
puter 12051 may perform cooperative control for the pur-
pose of, for example, automatic driving for autonomously
traveling without depending on an operation of the driver.
[0202] Furthermore, the microcomputer 12051 can
output a control command to the body system control
unit 12030 on the basis of information about the outside
of the vehicle acquired by the vehicle external information
detection unit 12030. For example, the microcomputer
12051 can control a headlamp in accordance with a po-
sition of a preceding vehicle or an oncoming vehicle de-
tected by the vehicle external information detection unit
12030, and perform cooperative control for the purpose
of antiglare, such as switching a high beam to a low beam.
[0203] The sound/image output unit 12052 transmits
an output signal of at least one of sound or an image, to
an output device capable of visually or audibly notifying,
of information, a passenger of the vehicle or outside the
vehicle. In the example of Fig. 23, an audio speaker
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12061, a display unit 12062, and an instrument panel
12063 are exemplified as the output devices. The display
unit 12062 may include, for example, at least one of an
on-board display or a head-up display.
[0204] Fig. 24 is a view illustrating an example of an
installation position of the imaging unit 12031.
[0205] In Fig.24, as the imaging unit 12031, imaging
units 12101, 12102, 12103, 12104, and 12105 are pro-
vided.
[0206] The imaging units 12101, 12102, 12103, 12104,
and 12105 are provided at, for example, a front nose,
side mirrors, a rear bumper, a back door, an upper part
of a windshield in a vehicle cabin, or the like of a vehicle
12100. The imaging unit 12101 provided at the front nose
and the imaging unit 12105 provided at the upper part of
the windshield in the vehicle cabin mainly acquire an im-
age in front of the vehicle 12100. The imaging units 12102
and 12103 provided at the side mirrors mainly acquire
an image of a side of the vehicle 12100. The imaging unit
12104 provided at the rear bumper or the back door main-
ly acquires an image behind the vehicle 12100. The im-
aging unit 12105 provided at the upper part of the wind-
shield in the vehicle cabin is mainly used for detection of
a preceding vehicle, or a pedestrian, an obstacle, a traffic
light, a traffic sign, a lane, or the like.
[0207] Note that Fig. 24 shows an example of an image
capturing range of the imaging units 12101 to 12104. An
imaging range 12111 indicates an imaging range of the
imaging unit 12101 provided at the front nose, imaging
ranges 12112 and 12113 indicate imaging ranges of the
imaging units 12102 and 12103 each provided at the side
mirrors, and an imaging range 12114 indicates an imag-
ing range of the imaging unit 12104 provided at the rear
bumper or the back door. For example, by superimposing
image data captured by the imaging units 12101 to
12104, an overhead view image of the vehicle 12100
viewed from above can be obtained.
[0208] At least one of the imaging units 12101 to 12104
may have a function of acquiring distance information.
For example, at least one of the imaging units 12101 to
12104 may be a stereo camera including a plurality of
imaging elements, or an imaging element having pixels
for detecting a phase difference.
[0209] For example, on the basis of the distance infor-
mation obtained from the imaging units 12101 to 12104,
by obtaining a distance to each solid object within the
imaging ranges 12111 to 12114 and a time change of
this distance (a relative speed with respect to the vehicle
12100), the microcomputer 12051 can extract, as a pre-
ceding vehicle, especially a solid object that is the closest
on a travel route of the vehicle 12100, and that is traveling
at a predetermined speed (for example, 0 km/h or more)
in substantially the same direction as the vehicle 12100.
Moreover, the microcomputer 12051 can set an inter-
vehicle distance to be secured from a preceding vehicle
in advance, and perform automatic brake control (includ-
ing follow-up stop control), automatic acceleration control
(including follow-up start control), and the like. In this way,

it is possible to perform cooperative control for the pur-
pose of, for example, automatic driving for autonomously
traveling without depending on an operation of the driver.
[0210] For example, on the basis of the distance infor-
mation obtained from the imaging units 12101 to 12104,
the microcomputer 12051 can classify solid object data
regarding solid objects into a two-wheeled vehicle, an
ordinary vehicle, a large vehicle, a pedestrian, a utility
pole, and the like, to extract and use for automatic avoid-
ance of obstacles. For example, the microcomputer
12051 distinguishes obstacles around the vehicle 12100
into obstacles that are visible to the driver of the vehicle
12100 and obstacles that are difficult to see. Then, the
microcomputer 12051 can determine a collision risk in-
dicating a risk of collision with each obstacle, and provide
driving assistance for collision avoidance by outputting
an alarm to the driver via the audio speaker 12061 or the
display unit 12062, or by performing forced deceleration
and avoidance steering via the drive system control unit
12010, when the collision risk is equal to or larger than
a set value and there is a possibility of collision.
[0211] At least one of the imaging units 12101 to 12104
may be an infrared camera that detects infrared light. For
example, the microcomputer 12051 can recognize a pe-
destrian by determining whether or not a pedestrian ex-
ists in a captured image of the imaging units 12101 to
12104. Such recognition of a pedestrian is performed by,
for example, a procedure of extracting a feature point in
a captured image of the imaging unit 12101 to 12104 as
an infrared camera, and a procedure of performing pat-
tern matching processing on a series of feature points
indicating a contour of an object and determining whether
or not the object is a pedestrian. When the microcomputer
12051 determines that a pedestrian is present in the im-
age captured by the imaging units 12101 to 12104 and
recognizes the pedestrian, the sound/image output unit
12052 controls the display unit 12062 so as to superim-
pose and display a rectangular contour line for emphasis
on the recognized pedestrian. Furthermore, the
sound/image output unit 12052 may control the display
unit 12062 to display an icon or the like indicating a pe-
destrian at a desired position.
[0212] Furthermore, in the present specification, the
system represents the entire device including a plurality
of devices.
[0213] Note that the effects described in this specifica-
tion are merely examples and are not limited, and other
effects may also be present.
[0214] Note that the embodiment of the present tech-
nology is not limited to the above-described embodiment,
and various modifications can be made without departing
from the scope of the present technology.
[0215] Note that the present technology can also have
the following configurations.

(1) An imaging device including:

a first semiconductor element including an im-
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aging element configured to generate a pixel sig-
nal; and
a second semiconductor element in which a first
signal processing circuit and a second signal
processing circuit that are configured to process
the pixel signal are embedded by an embedded
member, in which
the first signal processing circuit has a structure
including at least one more layer than the sec-
ond signal processing circuit.

(2) The imaging device according to (1) described
above, further including:
a first wiring line that connects the first semiconduc-
tor element and the first signal processing circuit.
(3) The imaging device according to (2) described
above, further including:
a second wiring line that connects the first signal
processing circuit and the second signal processing
circuit.
(4) The imaging device according to (3) described
above, in which

the first wiring line connects a terminal of the
first semiconductor element and a first terminal
of the first signal processing circuit, and
the second wiring line connects a second termi-
nal of the first signal processing circuit and a
third terminal of the second signal processing
circuit, the second terminal being different from
the first terminal.

(5) The imaging device according to any one of (1)
to (4) described above, in which
the layer is an oxide film.
(6) The imaging device according to any one of (1)
to (5) described above, in which
a distance between a terminal of the first semicon-
ductor element and a terminal of the first signal
processing circuit is shorter than a distance between
a terminal of the first semiconductor element and a
terminal of the second signal processing circuit.
(7) The imaging device according to any one of (1)
to (6) described above, in which
the first signal processing circuit is a memory circuit,
and the second signal processing circuit is a logic
circuit.
(8) An electronic device including an imaging device
including:

a first semiconductor element including an im-
aging element configured to generate a pixel sig-
nal; and
a second semiconductor element in which a first
signal processing circuit and a second signal
processing circuit that are configured to process
the pixel signal are embedded by an embedded
member, in which

the first signal processing circuit has a structure
including at least one more layer than the sec-
ond signal processing circuit.

(9) An imaging device including:

a first semiconductor element including an im-
aging element configured to generate a pixel sig-
nal;
a second semiconductor element in which a first
signal processing circuit and a second signal
processing circuit that are configured to process
the pixel signal are embedded by an embedded
member; and
a wiring line that connects the first signal
processing circuit and the second signal
processing circuit, in which
the wiring line connects a terminal provided in a
wiring layer of a lowermost layer of the first signal
processing circuit and a terminal provided in a
wiring layer of a lowermost layer of the second
signal processing circuit.

(10) The imaging device according to (9) described
above, in which
the wiring line is provided along a side surface of the
first signal processing circuit and a side surface of
the second signal processing circuit.
(11) The imaging device according to (10) described
above, in which
a part of the wiring line is provided along a layer
formed on a bonding surface between the first sem-
iconductor element and the second semiconductor
element.
(12) The imaging device according to (9) or (11) de-
scribed above, in which
at least one or more layers are provided between
the wiring line and the first signal processing circuit
and between the wiring line and the second signal
processing circuit.
(13) The imaging device according to (12) described
above, in which
the one or more layers are insulating films.
(14) An electronic device including an imaging de-
vice including:

a first semiconductor element including an im-
aging element configured to generate a pixel sig-
nal;
a second semiconductor element in which a first
signal processing circuit and a second signal
processing circuit that are configured to process
the pixel signal are embedded by an embedded
member; and
a wiring line that connects the first signal
processing circuit and the second signal
processing circuit, in which
the wiring line connects a terminal provided in a
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wiring layer of a lowermost layer of the first signal
processing circuit and a terminal provided in a
wiring layer of a lowermost layer of the second
signal processing circuit.

(15) A manufacturing method for manufacturing an
imaging device including:

a first semiconductor element including an im-
aging element configured to generate a pixel sig-
nal on a pixel basis;
a second semiconductor element in which a first
signal processing circuit and a second signal
processing circuit that are configured to process
the pixel signal are embedded by an embedded
member; and
a wiring line that connects the first signal
processing circuit and the second signal
processing circuit,
the manufacturing method including:

a step of transferring the first signal process-
ing circuit and the second signal processing
circuit to the first semiconductor element;
a step of forming a first film on the first signal
processing circuit and the second signal
processing circuit;
a step of exposing a part of a first terminal
provided in a wiring layer of a lowermost
layer of the first signal processing circuit and
a part of a second terminal provided in a
wiring layer of a lowermost layer of the sec-
ond signal processing circuit; and
a step of forming the wiring line that con-
nects the first terminal and the second ter-
minal.

(16) The manufacturing method according to (15)
described above, further including:
a step of, after forming the first film, thinning the first
signal processing circuit and the second signal
processing circuit.

REFERENCE SIGNS LIST

[0216]

101 Wafer
102 Supporting substrate
103 Wafer
104 Wafer
111 Imaging device
120 Imaging element
121 Logic circuit
122 Memory circuit
131 On-chip color filter
132 Supporting substrate
133 Oxide film

134 Wiring line
135 Oxide film bonding layer
136 Wiring line
137 Bulking layer
151 Dicing tape
152 Ring frame
153 Dicing tape
154 Ring frame
162 Supporting substrate
201 Wiring line
204 Imaging element
211 Imaging device
220 Imaging element
221 Logic circuit
222 Memory circuit
231 On-chip color filter
232 Supporting substrate
233 Oxide film
234 Wiring line
235 Oxide film bonding layer
241 Protective film
242 Wiring line
252 Wiring line
301 Resist

Claims

1. An imaging device comprising:

a first semiconductor element including an im-
aging element configured to generate a pixel sig-
nal; and
a second semiconductor element in which a first
signal processing circuit and a second signal
processing circuit that are configured to process
the pixel signal are embedded by an embedded
member, wherein
the first signal processing circuit has a structure
including at least one more layer than the sec-
ond signal processing circuit.

2. The imaging device according to claim 1, further
comprising:
a first wiring line that connects the first semiconduc-
tor element and the first signal processing circuit.

3. The imaging device according to claim 2, further
comprising:
a second wiring line that connects the first signal
processing circuit and the second signal processing
circuit.

4. The imaging device according to claim 3, wherein

the first wiring line connects a terminal of the
first semiconductor element and a first terminal
of the first signal processing circuit, and
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the second wiring line connects a second termi-
nal of the first signal processing circuit and a
third terminal of the second signal processing
circuit, the second terminal being different from
the first terminal.

5. The imaging device according to claim 1, wherein
the layer is an oxide film.

6. The imaging device according to claim 1, wherein
a distance between a terminal of the first semicon-
ductor element and a terminal of the first signal
processing circuit is shorter than a distance between
a terminal of the first semiconductor element and a
terminal of the second signal processing circuit.

7. The imaging device according to claim 1, wherein
the first signal processing circuit is a memory circuit,
and the second signal processing circuit is a logic
circuit.

8. An electronic device including an imaging device
comprising:

a first semiconductor element including an im-
aging element configured to generate a pixel sig-
nal; and
a second semiconductor element in which a first
signal processing circuit and a second signal
processing circuit that are configured to process
the pixel signal are embedded by an embedded
member, wherein
the first signal processing circuit has a structure
including at least one more layer than the sec-
ond signal processing circuit.

9. An imaging device comprising:

a first semiconductor element including an im-
aging element configured to generate a pixel sig-
nal;
a second semiconductor element in which a first
signal processing circuit and a second signal
processing circuit that are configured to process
the pixel signal are embedded by an embedded
member; and
a wiring line that connects the first signal
processing circuit and the second signal
processing circuit, wherein
the wiring line connects a terminal provided in a
wiring layer of a lowermost layer of the first signal
processing circuit and a terminal provided in a
wiring layer of a lowermost layer of the second
signal processing circuit.

10. The imaging device according to claim 9, wherein
the wiring line is provided along a side surface of the
first signal processing circuit and a side surface of

the second signal processing circuit.

11. The imaging device according to claim 10, wherein
a part of the wiring line is provided along a layer
formed on a bonding surface between the first sem-
iconductor element and the second semiconductor
element.

12. The imaging device according to claim 9, wherein
at least one or more layers are provided between
the wiring line and the first signal processing circuit
and between the wiring line and the second signal
processing circuit.

13. The imaging device according to claim 12, wherein
the one or more layers are insulating films.

14. An electronic device including an imaging device
comprising:

a first semiconductor element including an im-
aging element configured to generate a pixel sig-
nal;
a second semiconductor element in which a first
signal processing circuit and a second signal
processing circuit that are configured to process
the pixel signal are embedded by an embedded
member; and
a wiring line that connects the first signal
processing circuit and the second signal
processing circuit, wherein
the wiring line connects a terminal provided in a
wiring layer of a lowermost layer of the first signal
processing circuit and a terminal provided in a
wiring layer of a lowermost layer of the second
signal processing circuit.

15. A manufacturing method for manufacturing an im-
aging device including:

a first semiconductor element including an im-
aging element configured to generate a pixel sig-
nal on a pixel basis;
a second semiconductor element in which a first
signal processing circuit and a second signal
processing circuit that are configured to process
the pixel signal are embedded by an embedded
member; and
a wiring line that connects the first signal
processing circuit and the second signal
processing circuit,
the manufacturing method comprising:

a step of transferring the first signal process-
ing circuit and the second signal processing
circuit to the first semiconductor element;
a step of forming a first film on the first signal
processing circuit and the second signal
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processing circuit;
a step of exposing a part of a first terminal
provided in a wiring layer of a lowermost
layer of the first signal processing circuit and
a part of a second terminal provided in a
wiring layer of a lowermost layer of the sec-
ond signal processing circuit; and
a step of forming the wiring line that con-
nects the first terminal and the second ter-
minal.

16. The manufacturing method according to claim 15,
wherein
a step of, after forming the first film, thinning the first
signal processing circuit and the second signal
processing circuit.
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