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Description

[0001] The present invention relates primarily to chip
size semiconductor packages comprising semiconduc-
tor integrated circuits, particularly solid-state image sen-
sors such as CCD and CMOS, and a method of manu-
facturing these packages.
[0002] Priority is claimed on Japanese Patent Applica-
tion No. 2003-304848, filed on August 28, 2003, and Jap-
anese Patent Application No. 2003-419613, filed on De-
cember 17, 2003, the contents of which are incorporated
herein by reference.
[0003] Conventionally, when mounting semiconductor
integrated circuits, particularly solid-state image sensors
including CCD (Charge Coupled Device) or CMOS
(Complementary Metal-Oxide Semiconductor), the
method shown in FIG. 13 is typically used. That is, in this
mounting method, a solid state image sensor 1001 is
placed in a receptacle 1002 made of ceramic or resin or
the like, wire bonding 1003 is performed between the
sensor and a lead frame (not shown) to provide an elec-
trical connection, and a glass lid 1004 is then fitted to
provide a hermetic seal. Reference numeral 1005 indi-
cates an outer lead.
[0004] Recently, with the progress in miniaturization,
particularly in portable devices, there has been a demand
for smaller housings and internal circuit boards. Of
course, the demand for such miniaturization also exists
for semiconductor elements, which are one of the surface
mounted components which make up a circuit board. Fur-
thermore, the same miniaturization is demanded of solid-
state image sensors, which are a form of semiconductor
element. It has been difficult to satisfy demand for such
miniaturization for conventional semiconductor packag-
es as shown in FIG. 13.
[0005] In order to meet this demand for miniaturization
of semiconductor elements, research and development
is being actively pursued in the field of Chip Size Pack-
ages (referred to as "CSP" below). Above all, in recent
years the development of wafer level CSPs is being ac-
tively pursued with an object of providing smaller, lighter
and thinner packages.
[0006] As described in the specification of JP 3313547
B, a wafer level CSP typically has resin and rewiring on
the silicon wafer element surface, and also has metal
posts or solder balls for providing solder connections,
arranged in the desired locations on the silicon wafer
element surface.
[0007] However, it is difficult to apply the wafer level
CSP as described above to a solid-state image sensor.
This is because in the case in which a typical CSP man-
ufacturing process is applied to a solid-state image sen-
sor manufacturing process, the rewiring and the post
metal and the like prevent a light receiving region from
being secured, and as a result the element cannot fulfill
its function satisfactorily.
[0008] In order to solve the above problem, in JP
2001-351997 A1, a CSP is proposed in which the rewiring

and the solder balls and the like are placed on a semi-
conductor substrate surface which is opposite to that on
which the semiconductor element is formed. However,
with the techniques proposed in JP 2001-351997 A1,
there is concern that damage may result from etching for
forming non-through and deep hole performed from the
light receiving region surface side of the solid-state image
sensor, or the plasma exposure performed when forming
the conductive layer. Furthermore, in the step of subject-
ing the rear surface to etching for thinning, a highly ac-
curate etching technique is required so as to expose the
conductive layer evenly. Consequently, this invites a rise
in manufacturing costs by requiring special manufactur-
ing equipment or the like. In addition, further steps are
required to ensure that the etched silicon surface and the
exposed conductive layer are properly electrically insu-
lated from one another.
[0009] Furthermore, another method for solving the
above problem is proposed in WO95/19645, disclosing
that by making use of partial notches provided in the sil-
icon substrate, the metal wires which extend from the
electrode pads on the surface where the element is
formed can be provided on the opposite surface. How-
ever, because the structure of this type of CSP is such
that part of the metal lines drawn out from the semicon-
ductor element is exposed at the end face of the silicon
substrate, there is a problem in that wire corrosion tends
to occur, which causes a deterioration (reduction) in re-
liability. Furthermore, because of the need for pattern
formation, the notches are formed by V-grooving. These
V-shaped grooves must be formed so as to be the same
width as the scribe width or wider, which presents a prob-
lem in that it leads to a reduction in the yield of the sem-
iconductor element.
[0010] DE 101 41 571 A1 describes a circuit arrange-
ment and a method for producing integrated circuits hav-
ing a plurality of layers and comprising at least two chips.
A die is prepared on a wafer, and a structured support is
formed which is functional in conjunction with the device
acting as a sensor or emitter of radiation. The wafer and
the support are joined, with the active sensor side or emit-
ter side of the die facing the support. The die is separated.
An Independent claim is included for the corresponding
electronic component.
[0011] US2003/089902 A1 discloses an opto-electron-
ic integrated circuit device which includes top emitter/de-
tector devices on a substrate. The top emitter/detector
devices have top and bottom sides, are capable of emit-
ting and detecting light beam from the top side, and have
top contact pads on the top side. An optically transparent
superstrate is attached to the top side. Micro-optic de-
vices such as lenses can be attached to the superstrate.
Top contact pads are connected to bottom contact pads.
The bottom contact pads are attached to matching pads
of an integrated circuit chip to produce an opto-electronic
integrated circuit.
[0012] WO 03/024865 A2 relates to a method for pro-
ducing micro-electromechanical components which al-
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low for a space-saving contacting of the micro-electro-
mechanical components. A micro-electromechanical
component is produced from a substrate having a first
face and a second face, substantially opposite the first
face, wherein the faces comprise at least one micro-elec-
tromechanical component. At least one conducting chan-
nel is inserted in the substrate which interlinks the first
face with the second face [0010] An object of the present
invention is to provide a semiconductor package for a
wafer level CSP, which can be miniaturized, has high
reliability, and is inexpensive, and which does not cause
any deterioration in the performance of semiconductor
elements particularly solid state image sensors, and also
to provide a method of manufacturing such a semicon-
ductor package.
[0013] The present invention provides a semiconduc-
tor package as defined in claim 1.
[0014] Further, a semiconductor package manufactur-
ing method is provided as defined in claim 12.
[0015] With the semiconductor package according to
the present invention, wire bonding as performed with
conventional packages is not required, and for example,
it is possible to establish an electrical connection be-
tween the electrode pad and the external terminal of a
separate substrate via external wiring, without being lim-
ited to the arrangement of the electrode pad on the one
surface of the semiconductor substrate. Consequently,
miniaturization of the semiconductor package can be re-
alized. Furthermore, because notched regions such as
V-shaped grooves are not required, none of the semi-
conductor substrate is wasted, and the yield (area utili-
zation) of the circuit element can be increased.
[0016] Furthermore, the through-electrode can be
processed entirely using typical semiconductor manu-
facturing equipment. Consequently, an inexpensive and
small semiconductor package can be realized.
[0017] Photolithographic techniques used in normal
semiconductor manufacturing processes can be applied
to the through-electrode. Because the processing accu-
racy of the through-electrode is determined by the sem-
iconductor photolithographic process, microfabrication
can be realized. Consequently, the claimed semiconduc-
tor package is readily compatible with other circuit sub-
strates in which the external terminals are formed with a
fine pitch using photolithographic techniques, and inter-
connection of the terminals is possible. As a result, it is
possible to provide a semiconductor package including
a plurality of semiconductor elements in a stacked ar-
rangement, namely a semiconductor package having
three dimensional layered wiring.
[0018] A connection section for providing a connection
to an external terminal may be provided on the external
wiring region.
[0019] An adhesive layer is provided on the one sur-
face of the semiconductor substrate, and this adhesive
layer adheres and secures the one surface of the semi-
conductor substrate to the support substrate.
[0020] The electrode pad may be disposed on the one

surface of the semiconductor substrate in that region
where the circuit element is not present.
[0021] An external wiring which extends from the
through-electrode and connects to the external wiring re-
gion may be provided. In this case, photolithographic
techniques used in normal semiconductor manufacturing
processes can be applied to the external wiring. Conse-
quently, microprocessing is possible for the external wir-
ing, as for the through-electrode. As a result, the claimed
semiconductor package is readily compatible with other
circuit substrates in which the external terminals are
formed with a fine pitch using photolithographic tech-
niques, and interconnection of the terminals is possible.
[0022] The entire other surface side of the semicon-
ductor substrate, excluding the connection section, may
be covered by a protective film. In this case, on the other
surface of the semiconductor substrate, the wiring con-
figuration is such that the metal portion is not exposed,
and a semiconductor package with high reliability (high
moisture resistance) can be realized. Specifically, in a
semiconductor package including a solid state image
sensor, any deterioration in the performance of the solid
state image sensor can be controlled by covering the
whole surface except the metal posts with a protective
film. Consequently, a low cost CSP level semiconductor
package which is both small and highly reliable can be
realized without any reduction in performance.
[0023] The support substrate may be made of a mate-
rial which is optically transparent. In this case, the sem-
iconductor package may include, as the circuit element,
a solid-state image sensor with a light receiving region
(CCD, CMOS for example), or another type of optical
element. Consequently, a small semiconductor package
which includes a solid-state image sensor or another type
of optical element can be provided.
[0024] The adhesive layer may be provided at least on
the one surface of the semiconductor substrate, in a re-
gion where the electrode pad is provided. In this case,
the region where the electrode pad is provided which
connects to the through-electrode, is adhered to the sup-
port substrate directly via the adhesive layer. Therefore
physical reinforcement of the through-electrode by the
support substrate is achieved. As a result, semiconductor
packages can be provided with high yield.
[0025] The external wiring region may be arranged in
an opposing relationship, i.e. opposed to an external ter-
minal. In this case, it is easy to electrically connect the
external wiring region provided on the other surface of
the semiconductor substrate to the external terminal.
[0026] Two or more semiconductor substrates may be
provided in a layered configuration. In this case, by pro-
viding two or more semiconductor substrates in a layered
configuration, it is possible to provide a high function sem-
iconductor package.
[0027] An external wire, i.e. wiring, for connecting to a
terminal of another semiconductor element may extend
from the through-electrode. In this case, it is possible for
a given through-electrode on one of the plurality of sem-
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iconductor substrates to function as an interposer.
[0028] Those parts of the through-electrode which are
bonded to the electrode pad may be provided within a
plane of the electrode pad. In this case, even if the
through-electrodes are abnormally shaped in the cross-
section direction of the semiconductor package, for ex-
ample thick in the middle or narrow in the middle (a shape
in which the approximate center is thicker or thinner than
the ends), a construction in which the entire end face of
the through-electrode is bonded completely to the elec-
trode pad can be realized, Accordingly, it is possible to
obtain a highly reliable electrical connection due to such
factors as low wiring resistance in the connection section
between the electrode pad and the through-electrodes.
Furthermore, because a state results in which the entire
end face of the through-electrode is bonded completely
to the electrode pad, there is no heat history related de-
terioration in characteristics, and therefore the resulting
semiconductor package has high environmental reliabil-
ity.
[0029] According to the claimed semiconductor pack-
age manufacturing method, wire bonding as performed
with conventional packages is not required, and it is pos-
sible to establish an electrical connection between the
electrode pads and the external terminals of a separate
substrate via external wiring, without being limited to the
arrangement of the electrode pads on the one surface of
the semiconductor substrate, for example. Consequent-
ly, miniaturization of the semiconductor package can be
realized.
[0030] Furthermore, the through-electrodes can be
processed entirely using standard semiconductor man-
ufacturing equipment. Consequently, a semiconductor
package which is both inexpensive and small can be re-
alized.
[0031] External wires, for example, can be formed in
a given location on the other surface of the semiconductor
substrate via the through-electrodes. As a result, it is pos-
sible to provide a semiconductor package including a plu-
rality of substrates in a stacked arrangement, namely a
semiconductor package having three dimensional lay-
ered wiring.
[0032] Because notched regions such as V-shaped
grooves are not required, none of the semiconductor sub-
strate is wasted, and the yield (area utilization) of the
circuit element can be increased.
[0033] Furthermore, all processes subsequent to the
process for bonding and securing the support substrate
to the semiconductor substrate are performed from the
other surface of the semiconductor substrate. Conse-
quently, damage to the circuit elements during process-
ing by plasma exposure or the like can be reduced.
[0034] According to the above, through-electrodes can
be formed in a semiconductor substrate manufactured
according to standard manufacturing processes, without
changing the arrangement or shape of the wiring of the
semiconductor substrate. Consequently, semiconductor
packages with reduced size, higher functionality and

higher density become possible.
[0035] In the step C, the through-hole may be formed
so that at least in that part where the through-hole con-
tacts the electrode pad, a cross section of the through-
hole is disposed inside the electrode pad. In this case,
the through-hole is formed so that at least in that part
where the through-hole contacts the electrode pad, the
electrode pad is exposed inside said through-hole, even
if the through-holes are abnormally shaped in the cross-
section direction of the semiconductor package, for ex-
ample thick in the middle or narrow in the middle (a shape
in which the approximate center is thicker or thinner than
the ends), the entire end face of the through-electrode
formed by filling the through-holes with an electrocon-
ductive material, can be joined completely to the elec-
trode pad. This has such advantages as a lowering of
wiring resistance in the connection section between the
electrode pads and the through-electrodes, which results
in a highly reliable electrical connection. Furthermore,
because the entire end face of the through-electrode can
be joined completely with the electrode pad, there is no
deterioration in characteristics due to heat history or the
like, which enables the manufacture of a semiconductor
with high environmental reliability.
[0036] In addition, by forming the through-holes in the
above manner, the electrode pad can act as an etching-
stop layer in the etching process used to form the
through-holes. Consequently, the process of forming the
through-holes can be halted at the point in time when the
surfaces of the electrode pads, on the side which is bond-
ed to the semiconductor substrate, are exposed inside
the through-holes. Accordingly, such deficiencies as the
through-holes penetrating completely through to the sur-
face of the electrode pads can be prevented. Further-
more, the etching performed to form the through-holes
does not damage the circuit elements provided on the
surface of the semiconductor substrate.
[0037] In the step C, the formation of the through-hole
may be halted at the point in time when the electrode pad
is exposed inside the through-hole.
[0038] In the step D, an external wire for connecting
the external wiring region to the through-electrode may
be formed at the same time as the through-electrode is
formed inside the through-hole.
[0039] In the step D, a connection section for connect-
ing to an external terminal may be provided on the ex-
ternal wiring region.
[0040] In the step A, a semiconductor element which
includes a semiconductor substrate in wafer form may
be prepared, and after the step D, there may be a step
E of dicing the semiconductor substrate in wafer form.
[0041] A semiconductor substrate may be used in
which the electrode pad is arranged on the one surface
of the semiconductor substrate, in a region where the
circuit element is not provided.
[0042] After the step D, there may be a step of covering
the entire other surface side of the semiconductor sub-
strate, except for the connection section with a protective
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film. In this case, a wiring configuration is obtained for
the reverse side (the other side) of the semiconductor
package in which the metal portions are not exposed,
enabling a highly reliable (highly moisture resistant) sem-
iconductor package to be realized.

BRIEF DESCRIPTION OF THE DRAWINGS

[0043]

FIG. 1A is a plan view showing an example of a sem-
iconductor package according to a first aspect.
FIG. 1B is an outline cross-sectional view along the
line X-X in FIG. 1A.
FIG. 1C is a perspective view of another example of
the semiconductor package according to the first as-
pect, seen from the part corresponding to the base
in FIG. 1A.
FIG. 2 is an outline cross-sectional view showing an
example of semiconductor packages according to
the first aspect in wafer form.
FIG. 3A is an outline cross-sectional view showing
a first embodiment of the present invention of the
semiconductor package according to the first aspect,
where an adhesive layer pattern is provided.
FIG. 3B is a plan view of FIG. 3A.
FIG. 3C is a plan view showing a second embodi-
ment of the present invention of the semiconductor
package with an adhesive layer pattern different from
that of the semiconductor package in FIG. 3B.
FIG. 3D is a plan view showing a third embodiment
of the present invention of the semiconductor pack-
age with yet another adhesive layer pattern different
from that of the semiconductor package in FIG. 3B.
FIG. 4A is an outline cross-sectional view showing
an example of a step in a semiconductor manufac-
turing process according to the first aspect.
FIG. 4B is an outline cross-sectional view showing
an example of a step which follows that of FIG. 4A.
FIG. 4C is an outline cross-sectional view showing
an example of a step which follows that of FIG. 4B.
FIG. 4D is an outline cross-sectional view showing
an example of a step which follows that of FIG. 4C.
FIG. 5A is an outline cross-sectional view showing
an example of a step which follows that of FIG. 4D.
FIG. 5B is an outline cross-sectional view showing
an example of a step which follows that of FIG. 5A.
FIG. 5C is an outline cross-sectional view showing
an example of a step which follows that of FIG. 5B.
FIG. 6A is an outline cross-sectional view showing
an example of a step in the semiconductor package
manufacturing process using a semiconductor sub-
strate in wafer form, according to the first aspect.
FIG. 6B is an outline cross-sectional view showing
an example of a step which follows that of FIG. 6A.
FIG. 6C is an outline cross-sectional view showing
an example of a step which follows that of FIG. 6B.
FIG. 6D is an outline cross-sectional view showing

an example of a step which follows that of FIG. 6C.
FIG. 6E is an outline cross-sectional view showing
an example of a step which follows that of FIG. 6D.
FIG. 7A is an outline cross-sectional view showing
an example of a semiconductor package according
to a second aspect.
FIG. 7B is a perspective view of another example of
a semiconductor package according to the second
aspect, seen from the part corresponding to the base
in FIG. 7A.
FIG. 8 is a cross-sectional view showing an example
of semiconductor packages according to the second
aspect, in wafer form.
FIG. 9 is an outline cross-sectional view showing a
fourth embodiment of the present invention of the
semiconductor package according to the second as-
pect, where an adhesive layer pattern is provided.
FIG. 10A is an outline cross-sectional view showing
an example of a step in the semiconductor manu-
facturing process according to the second aspect.
FIG. 10B is an outline cross-sectional view showing
an example of a step which follows that of FIG. 10A.
FIG. 10C is an outline cross-sectional view showing
an example of a step which follows that of FIG. 10B.
FIG. 11A is an outline cross-sectional view showing
an example of a step in the semiconductor package
manufacturing process using a semiconductor sub-
strate in wafer form, according to the second aspect.
FIG. 11B is an outline cross-sectional view showing
an example of a step which follows that of FIG. 11A.
FIG. 11C is an outline cross-sectional view showing
an example of a step which follows that of FIG. 11B.
FIG. 11D is an outline cross-sectional view showing
an example of a step which follows that of FIG. 11C.
FIG. 12 is an outline cross-sectional view showing
an example of a semiconductor pad on which a dum-
my electrode pad is provided, according to the sec-
ond aspect.
FIG. 13 is an outline cross-sectional view showing
an example of a conventional semiconductor pack-
age.

[0044] As follows is a description of embodiments of
the present invention, with reference to the drawings.
However, the present invention is not limited to the em-
bodiments below, and for example the structural ele-
ments of these embodiments may be appropriately inter-
changed.

(First Aspect)

[0045] First, a semiconductor package according to a
first aspect is described with reference to FIG. 1A through
FIG. 3D.
[0046] FIG. 1A is a plan view showing an example of
the semiconductor package according to the first aspect.
FIG. 1B is a cross-sectional view along the line X-X in
FIG. 1A. FIG. 1C is another example of a semiconductor
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package according to the first aspect, representing a per-
spective view
seen from the part corresponding to the base in FIG. 1A.
The semiconductor packages shown in FIG. 1A through
FIG. 1C are shown after being cut into individual chips
by a dicing
process. Furthermore, the semiconductor package
shown in FIG. 1C has the same construction as that
shown in FIG. 1A and FIG. 1B, with the exception that a
protective layer 113 is not provided.
[0047] FIG. 2 is a cross-sectional view showing an ex-
ample of semiconductor packages in wafer form before
being cut into individual chips. Here, semiconductor
packages which are prepared by using a semiconductor
substrate in wafer form and in a state they are not cut
into individual chips are defined as the semiconductor
packages in wafer form.
[0048] In FIG. 1A through FIG. 1C, and FIG. 2, refer-
ence numeral 100 indicates a semiconductor package,
101 indicates a semiconductor substrate, 102 indicates
a semiconductor element, 103 indicates a circuit ele-
ment, 104 indicates a support substrate, 105 indicates
an adhesive layer, 106 indicates an electrode pad, 107
indicates an electrical insulation film, 108 indicates a
through-electrode, 109 indicates an external wire, 110
indicates an external wiring region, 111 indicates a metal
post, 112 indicates a through-hole, and 113 indicates a
protective film.
[0049] The description below uses the example of a
solid-state image sensor as the semiconductor element
102. Furthermore, the description omits a detailed de-
scription of the construction and the like of the semicon-
ductor element itself.
[0050] As shown in FIG. 1B, in this semiconductor
package 100, the semiconductor element 102, including
a circuit element 103 including a light receiving sensor
(not shown), and a signal processing circuit (not shown)
and the like, provided on one surface 101a of the semi-
conductor substrate 101, is bonded to the support sub-
strate 104 by the adhesive layer 105.
[0051] The electrode pads 106 are provided in regions
of the surface 101a of the semiconductor substrate 101
where the circuit element is not formed. In the semicon-
ductor substrate 101, through-holes 112 are formed in
the sections where the electrode pads are provided, from
the other surface 101b through to the one surface 101a.
[0052] Furthermore, electrical insulation film 107 is
provided on the other surface 101b of the semiconductor
substrate 101, and on the inside surface of the through-
holes 112. In addition, through-electrodes 108 are pro-
vided inside the through-holes 112 via the electrical in-
sulation film 107. The section 108b of the through-elec-
trodes 108 which contacts the electrode pad 106 is pro-
vided within the plane of the bottom surface 106a of the
electrode pad 106. In other words, the cross-sectional
area of the section 108b of the through-electrodes 108
which contacts the electrode pad 106 is less than the
area of the bottom surface 106a of the electrode pad 106,

and the through-electrodes 108 are formed such that the
section 108b which contacts the electrode pad 106 does
not protrude from the bottom surface 106a. Furthermore,
in the semiconductor package 100 used as an example
in FIG. 1B, the section 108b of the through-electrodes
108 which contacts the electrode pad 106 is the end face
nearest the surface 101a of the semiconductor substrate
101, hence the end face which joins the electrode pad
106.
[0053] The shape of the through-holes 112 and the
through-electrodes 108 in the cross-sectional direction
of the semiconductor package 100 is not limited to that
shown in FIG. 1, and abnormal shapes, such as thick in
the middle or narrow in the middle (that is the approximate
center is thicker or thinner than the ends), may also be
used.
[0054] The external wires 109 which extend from the
through-electrodes 108 are provided on the other surface
101b via the electrical insulation film 107.
[0055] External wiring regions 110 are provided on the
other surface 101b, and are connected electrically to one
end of the external wires 109. Furthermore, metal posts
111, acting as a connection section, are provided on the
external wiring regions 110 so as to protrude from the
surface of the protective film 113 which covers the other
surface 101b of the semiconductor package 100. Provid-
ing these metal posts 111 allows the semiconductor
package 100 to be connected to the external terminals
of another substrate or the like more easily.
[0056] The other surface 101b of the semiconductor
substrate 101 is covered with the protective layer 113,
except for where the metal posts 111 are provided.
[0057] As shown in FIG. 1C, it is possible to not provide
the protective film 113, leaving the through-electrodes
108 and the external wires exposed.
[0058] Semiconductor silicon substrates and the like
can be used as the semiconductor substrate 101.
[0059] As the support substrate 104, a substrate is
used which is made of a material having sufficient prac-
tical transmissivity of the wavelength sensitivity range,
that is the effective wavelength range, of the solid-state
image sensor, namely the semiconductor element 102.
Particularly, the material preferably has a coefficient of
thermal expansion which closely matches that of the
semiconductor silicon substrate at the bonding temper-
ature when bonded to the semiconductor element 102.
[0060] The adhesive material which makes up the ad-
hesive layer 105 is made of a material which has prop-
erties of electric insulation, and has sufficient transmis-
sivity. Preferred adhesive materials for the adhesive layer
105 include polyimide resin, epoxy resin, and benzocy-
clobutane (BCB) resin, for example.
[0061] If according to the present invention a microlens
(not shown) is provided on the light receiving sensor in-
cluded in the circuit element 103, then as shown in FIG.
3A and FIG. 3B, as the adhesive layer 105, an adhesive
layer pattern 105a which has an opening in the region
over the circuit element 103 is provided on the one sur-
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face 101a of the semiconductor substrate 101 where the
electrode pads are provided. The semiconductor ele-
ment 102 and the support substrate
104 are bonded together by this adhesive layer pattern
105a, thus providing a gap 114 over the circuit element
103. As a result, light from external sources can enter
the microlens without passing through the adhesive layer
pattern 105a, allowing sufficient optical performance by
the microlens (not shown).
[0062] If the adhesive layer pattern 105a is not present
above the circuit element 103 provided on the one side
101a of the semiconductor substrate 101, then sufficient
transmissivity is no longer required. Accordingly, as the
adhesive material which makes up the adhesive layer
pattern 105a, standard thermosetting type adhesives
and ultraviolet hardening type adhesives and the like can
be used.
[0063] Furthermore, as shown in FIG. 3C, there is no
need to provide the adhesive layer pattern 105a around
the entire border of the circuit element 103, and it may
be provided on those regions of the one surface 101a of
the semiconductor substrate 101 where the electrode
pads 106 are provided. In addition, as shown in FIG. 3D,
the adhesive layer pattern 105a may be provided so as
to cover the electrode pads 106.
[0064] In the present invention, the adhesive layer pat-
tern 105a is not limited to the patterns described above,
and any form of pattern may be used provided that it can
physically reinforce the through-holes 112.
[0065] Standard materials used in the semiconductor
manufacturing process such as aluminum and copper
are used to make the through-electrodes 108, the exter-
nal wires 109 and the external wiring regions 110, but for
the electrical wiring, any material can be used provided
that it is a metal which does not negatively affect the
semiconductor element 102.
[0066] The material used to make up the metal posts
111 is a material which can establish a good connection
with external terminals, and generally, preferable mate-
rials include copper, gold and solder.
[0067] The protective film 113 is made of a material
having electrical insulating properties, sufficient thermal
resistance, and sufficient corrosion resistance. The pro-
tective film 113 is preferably a silicon nitride film or silicon
oxide film or the like, formed using a plasma CVD method.
The material of which the protective film 113 is made may
be polymeric resin material such as a polyimide resin, a
epoxy resin, a benzocyclobutene (BCB) resin, or a resin
for forming a solder mask, or the like.
[0068] Next, a method of manufacturing the semicon-
ductor package according to the first aspect is described
with reference to FIG. 4A through FIG. 4D, FIG. 5A
through FIG. 5C, and FIG. 6A through FIG. 6E.
[0069] FIG. 4A through FIG. 4D and FIG. 5A through
FIG. 5C are cross-sectional views showing an example
of a manufacturing process for semiconductor packages
using a diced semiconductor element. FIG. 6A through
FIG. 6E are cross-sectional views showing an example

of a manufacturing process for semiconductor packages
using a semiconductor substrate in wafer form.
[0070] Here, the description is based primarily on FIG.
4A through FIG. 4D and FIG. 5A through FIG. 5C.
[0071] First, as shown in FIG. 4A, a semiconductor el-
ement 202, including a circuit element 203 including a
light receiving sensor (not shown), and a signal process-
ing circuit (not shown) and the like, provided on one sur-
face 201a of the semiconductor substrate 201, and a
support substrate 204 on a surface 204a of which is pro-
vided an adhesive layer 205, are prepared.
[0072] The member used as the support substrate 204
preferably has a coefficient of thermal expansion which
closely matches that of the semiconductor silicon sub-
strate 202 at the bonding temperature when bonded to
the semiconductor substrate 201. Specifically, such
members as those made of Pyrex (registered trademark)
glass, and the glass substrates typically used in liquid
crystal substrates, are suitable for use in the manufac-
turing method of the present aspect. If the circuit element
203 is not required to have optical characteristics, then
the support substrate 204 need not be transparent.
[0073] Preferred adhesive materials for use when per-
forming thermocompression bonding of the semiconduc-
tor element 202 and the support substrate 204 include
polyimide resin, epoxy resin, or BCB resin or the like.
[0074] Because the semiconductor element 202 is a
solid-state image sensor including a light receiving sen-
sor, the adhesive material used must have sufficient
practical transmissivity of the sensitive wavelength
range, that is the effective wavelength range, of the sem-
iconductor element 202.
[0075] Because of limitations imposed by the micro-
lens (not shown) or the like placed on the light receiving
sensor of the circuit element 203, if an adhesive layer
pattern which has an opening so as to omit the adhesive
material in the area of the circuit element 203 is used as
the adhesive layer 205, then transmissivity is not required
of the adhesive material, and standard thermosetting
type adhesives and ultraviolet hardening type adhesives
and the like can be used. In this case, the adhesive layer
205 should be thicker than the microlens.
[0076] Furthermore, the method used to bond the sem-
iconductor element 202 and the support substrate 204
is not limited to thermocompression bonding, and any
bonding method can be applied, such as metal eutectic
bonding and anode bonding, provided that the bonding
method does not impair the function of the semiconductor
element.
[0077] FIG. 4B and FIG. 6A show the state of the sem-
iconductor package after bonding of the semiconductor
element 202 and the support substrate 204 is completed.
[0078] As shown in FIG. 4C and FIG. 6B, the semicon-
ductor substrate 201 is then polished and thinned down
from an other surface 201b side of the semiconductor
substrate 201.
[0079] In this polishing process, a polishing method
which uses a standard chemical mechanical polisher
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(CMP) or back grinder (BG) is preferred, and yet more
preferable is a polishing process which uses both these
devices.
[0080] The upper limit in terms of how far the semicon-
ductor substrate 201 can be polished is determined by
the maximum depth at which the circuit element 203 op-
erates (for example the thickness of the well layer or the
buried layer or the like), and the amount of polishing can
be determined arbitrarily within this limit. The amount of
polishing of the semiconductor substrate 201 can be de-
termined appropriately within the range of the upper limit
mentioned above based on the subsequent etching proc-
ess of the semiconductor substrate 201 and the arrange-
ment of the electrode pads 206.
[0081] In addition, the polishing process is not limited
to methods using a BG or CMP, and any method may be
used provided that the method can thin down the other
surface 201b of the semiconductor substrate 201 evenly
and does not impede the subsequent etching mask for-
mation process. Examples of polishing methods which
may be used include wet etching methods using tetram-
ethylammonium hydroxide (TMAH) solution or potassi-
um hydroxide (KOH) solution or the like, or dry etching
methods such as reactive ion etching (RIE) and chemical
dry etching (CDE).
[0082] As shown in FIG. 4D, pattern formation of a thin
film 207 is performed on the thinned down other surface
201c of the semiconductor substrate 201, to act as a
mask during subsequent etching of the semiconductor
substrate 201.
[0083] The thin film 207 is preferably deposited under
conditions which do not cause any deterioration in the
functionality of the semiconductor element 202. Particu-
larly, if the semiconductor element 202 is a solid-state
image sensor, the thin film 207 is preferably deposited
under conditions which do not cause any deterioration in
the functionality of a thin film made of organic materials
such as a color filter or microlens placed on the light re-
ceiving sensor of the circuit element included in the sem-
iconductor element. The thermal resistance of the organ-
ic materials is typically around 250°C.
[0084] As the thin film 207, films which can be depos-
ited at approximately 200°C such as low temperature
PCVD oxide films and low temperature PCVD nitride
films, or films applied by spin coating such as spin on
glass (SOG) films and fluororesin films, are preferable.
[0085] Furthermore, the pattern for the thin film 207 is
determined as appropriate according to the etching pat-
tern of the subsequent etching process of the semicon-
ductor substrate 201. For a silicon (100) substrate of the
type typically used to form semiconductor elements, in
terms of the ease of performing subsequent anisotropic
etching of the semiconductor substrate 201, the thin film
207 preferably has a rectangular pattern.
[0086] As shown in FIG. 5A and FIG. 6C, by then per-
forming anisotropic etching of the semiconductor sub-
strate 201 using the thin film 207 as a mask, through-
holes 208 can be formed from the other surface 201c of

the semiconductor substrate 201 through to the one sur-
face 201a, in the locations of the electrode pads 206.
Consequently, an other surface 206a (the base) of the
electrode pads 206 is exposed on the other surface 201b
side of the semiconductor substrate 201, via the through-
holes 208.
[0087] Here, in this step, the through-holes 208 are
formed such that in at least those parts where the
through-holes 208 contact the electrode pads 206, a
cross-section 208b perpendicular to the depth direction
of the through-holes 208 is provided within the plane of
the other surface (base) 206a of the electrode pads 206.
In other words, the through-holes 208 are formed such
that the entire joint surface between the through-elec-
trodes, which are formed in a subsequent process by
filling the through-holes 208 with an electroconductive
material, and the electrode pads 206, is disposed within
the plane of the other surface (base) 206a of the electrode
pads 206.
[0088] Here, the shape of the through-holes 208 in the
cross-section
direction of the semiconductor substrate 201 is not limited
to that shown in FIG. 5 and FIG. 6, and the through-holes
may be irregularly shaped, for example thick in the middle
or narrow in the middle (that is a shape in which the ap-
proximate center is thicker or thinner than the ends).
[0089] In addition, in this step, the formation of the
through-holes 208 is halted at the point in time when the
other surfaces 206a of the electrode pads 206 are ex-
posed inside the through-holes 208.
[0090] Here, in this step, exposing the other surface
(base) 206a of the electrode pads 206 to the inside of
the through-holes 208 means that a portion of the other
surface (base) 206a of the electrode pad 206 with an
area approximately equivalent to the size of the through-
holes 208 (the area of the cross-section 208b perpendic-
ular to the depth direction of the through-holes 208) is
exposed.
[0091] For the anisotropic etching, a wet etching meth-
od using tetramethylammonium hydroxide (TMAH) solu-
tion or potassium hydroxide (KOH) solution or the like is
preferred, but dry etching methods such as reactive ion
etching (RIE) and chemical dry etching (CDE) can also
be used.
[0092] In the manufacturing method of this aspect, be-
cause plasma is irradiated from the other surface 201c
side of the semiconductor substrate 201 even when a
dry etching method is used, there is no danger of the
circuit element 203 being damaged by the plasma expo-
sure, causing its performance to deteriorate.
[0093] Furthermore, in this etching step, an insulating
film (not shown) such as a thermal oxidation film provided
on the other surface (base) 206a side of the electrode
pad 206 functions as an etch stopper, and the support
substrate 204 bonded by the adhesive layer 205 func-
tions as physical reinforcement for the electrode pads
206, and consequently the through-holes 208 can be
formed in a stable manner. Furthermore, by using the
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insulating film provided on the other surface (base) 206a
side of the electrode pad 206 as an etch stopper, the
formation of the through-holes 208 can be halted at the
point in time when the other surface (base) 206a side of
the electrode pad 206 is exposed inside the through-
holes 208. Accordingly, such deficiencies as the through-
holes penetrating completely through to the surface of
the electrode pad can be prevented. Furthermore, there
is no danger of the circuit element 203 provided on the
one surface 201a of the semiconductor substrate 201
being damaged.
[0094] Furthermore, the through-holes 208 can easily
be formed so that at least in those parts where the
through-holes 208 and the electrode pads 206 contact
each other, the cross-section 208b perpendicular to the
depth direction of the through-holes 208 is disposed with-
in the plane of the other surface (base) 206a of the elec-
trode pads 206. Consequently, the entire end face of the
through-electrodes formed by filling the through-holes
208 with an electroconductive material can be joined
completely with the other surface (base) 206a of the elec-
trode pads 206. Accordingly, the wiring resistance at the
connection between the electrode pads 206 and the
through-electrodes can be lowered (reduced), enabling
a highly reliable electrical connection. Furthermore, be-
cause the entire end face of the through-electrodes can
be joined completely to the electrode pads 206, there is
no deterioration in characteristics due to heat history,
which enables the manufacture of a semiconductor pack-
age with high reliability.
[0095] Next, in order to insulate both the through-elec-
trodes provided inside the through-holes 208 and the ex-
ternal wires extending from the through-electrodes and
provided on the other surface 201c of the semiconductor
substrate 201 from the semiconductor element 202, an
electrical insulation film 209 is formed on the other sur-
face 201c of the semiconductor substrate 201 and inside
the through-holes 208.
[0096] In the same manner as the thin film 207 used
as the etching mask, the electrical insulation film 209 is
preferably deposited under conditions which do not
cause any deterioration in the functionality of the circuit
element 203. Particularly, if the circuit element 203 is a
solid-state image sensor, then preferably the thin film 207
is deposited under conditions which do not cause any
deterioration in the functionality of a thin film made of
organic materials such as a color filter or a microlens
placed on the light receiving sensor included in the circuit
element 203. The thermal resistance of the organic ma-
terials mentioned above is typically around 250°C.
[0097] In the same manner as the thin film 207, as the
electrical insulation film 209, films which can be depos-
ited at approximately 200°C such as low temperature
PCVD oxide films and low temperature PCVD nitride
films, or films applied by spin coating such as spin on
glass (SOG) films and fluororesin films, are preferable.
[0098] The electrical insulation film formed on the other
surface (base) 206a of the electrode pads 206 is then

selectively removed. Here, a semiconductor lithographic
process or etching process is used with a standard resist.
If the through-holes 208 are deep, that is if the semicon-
ductor substrate 201 is thick, then the resist is applied
using a spray application method, and then exposed us-
ing a projection exposure device or the like with a long
focal depth.
[0099] As shown in FIG. 5B and FIG. 6D, through-elec-
trodes 210 made of a metallic thin film are formed inside
the through-holes 208 with the other surface (base) 206a
of the electrode pads 206 at their base end. Furthermore,
external wires 211, which extend from the through-elec-
trodes 210, are formed on the other surface 201c of the
semiconductor substrate 201. External wiring regions
212, connected to one end of the external wires 211, are
formed in an opposing relationship to the external termi-
nals of another substrate (not shown).
[0100] The through-electrodes 210, the external wires
211 and the external wiring regions 212 are all formed
at the same time, by first forming a metallic thin film using
a standard sputtering method or evaporation method or
the like, and then patterning the metallic thin film into the
desired shape using a semiconductor photolithographic
process and etching process. In the same manner as the
removal of the electrical insulation film described above,
if the through-holes 208 are deep, then the resist is ap-
plied using a spray application method, and then exposed
using a projection exposure device or the like with a long
focal depth.
[0101] From the viewpoint of improving reliability, pref-
erably plating surface treatment with nickel or gold or the
like is performed on the surfaces of the patterned
through-electrodes 210, external wires 211 and external
wiring regions 212, as needed.
[0102] Normally, aluminum is used to make the
through-electrodes 210, the external wires 211 and the
external wiring regions 212, but a metallic material such
as copper, nickel and gold may be used, provided that
the material is either the same as that used to make the
electrode pads 206, or is chemically compatible.
[0103] Next, in order to shield the through-electrodes
210, the external wires 211 and the external wiring re-
gions 212 from the outside air (moisture), a protective
film 213 made of a silicon nitride film or silicon oxide film
or the like is formed thereon. The protective film 213 is
made of a material having electrical insulating properties,
sufficient thermal resistance, and sufficient corrosion re-
sistance. The protective film 213 is preferably a silicon
nitride film or silicon oxide film or the like, formed using
a plasma CVD method. For example, after the thin film
which constitutes the protective film 213 is formed using
a plasma CVD method or the like, the portion of the thin
film which is formed on the external wiring regions 212
is selectively removed using a semiconductor photolith-
ographic process and etching process, thereby exposing
part of the external wiring regions 212.
[0104] The material of which the protective film 213 is
made may be polymeric resin material such as a polyim-
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ide resin, a epoxy resin, a benzocyclobutene (BCB) resin,
or a resin for forming a solder mask, or the like. For ex-
ample, the protective film 213 may be made of a resin
for forming a solder mask and may be combined with a
solder mask for providing a connection with the external
terminals of another substrate (not shown).
[0105] As shown in FIG. 5C and FIG. 6E, metal posts
214 are formed on the exposed parts of the external wir-
ing regions 212 so as to protrude from the surface of the
protective film 213.
[0106] An electrolytic plating method or a stud bump
method or the like is used to form the metal posts 214.
[0107] Copper, gold and solder and the like are pre-
ferred as the material used to make the metal posts, but
other materials may be used provided that these mate-
rials enable connection to the external terminals of an-
other substrate (not shown).
[0108] When manufacturing semiconductor packages
using a semiconductor substrate in wafer form, the final
step is to perform dicing of the semiconductor packages
along the dicing line (the alternate dotted and dashed
line in FIG. 6E). As a result semiconductor packages in
chip form as shown in FIG. 5C are obtained.
[0109] To perform the dicing process, a standard dicing
machine or etching machine or the like is used.
[0110] Here, the semiconductor element may also be
a light emitting element, a standard IC chip, or a microma-
chine element, as well as the solid-state image sensor
used as an example in the first aspect.
[0111] According to this first aspect, conventional wire
bonding becomes unnecessary, there are no restrictions
on the placement of the electrode pads provided on the
one surface of the semiconductor substrate, and electri-
cal connection is possible between the electrode
pads and the external terminals of another substrate.
Consequently, miniaturization of the semiconductor
package can be realized.
[0112] Furthermore, by covering all parts of the other
surface of the semiconductor substrate except for the
metal posts with a protective film, a wiring configuration
is obtained in which the metal parts on the other surface
of the semiconductor substrate are not exposed. Conse-
quently, a semiconductor package with high reliability
(high moisture resistance) can be realized.
[0113] The through-electrodes and the external wires
can all be processed using standard semiconductor man-
ufacturing devices. Consequently, an inexpensive and
small semiconductor package can be realized.
[0114] Photolithographic techniques used in normal
semiconductor manufacturing processes can be applied
to the through-electrodes and the external wires. Be-
cause the processing accuracy of the through-electrodes
and the external wires is determined by the semiconduc-
tor photolithographic process, microfabrication is possi-
ble. Consequently the semiconductor package of the
present invention is readily compatible with other circuit
substrates in which the external terminals are formed with
a fine pitch using photolithographic techniques, and in-

terconnection of the terminals is possible. As a result it
is possible to provide a semiconductor package including
a plurality of semiconductor elements in a stacked ar-
rangement, namely a semiconductor package having
three dimensional layered wiring.
[0115] Furthermore, because in the semiconductor
package according to the first aspect, notched regions
in the form of V-shaped grooves or the like are not re-
quired, none of the semiconductor substrate is wasted,
and the yield (area utilization) of the circuit element can
be increased.

(Second Aspect)

[0116] Next, a semiconductor package according to a
second aspect is described with reference to FIG. 7A,
FIG. 7B, FIG. 8 and FIG. 9.
[0117] FIG. 7A is an outline cross-sectional view show-
ing an example of a semiconductor package according
to the second aspect. FIG. 7B is another example of a
semiconductor package according to the second aspect,
seen from the part corresponding to the base in FIG. 7A.
The semiconductor packages shown in FIG. 7A and FIG.
7B have been diced. Furthermore, the semiconductor
package shown in FIG. 7B has the same construction as
the semiconductor package shown in FIG. 7A, with the
exception that a protective film 413 is not provided.
[0118] FIG. 8 is a cross-sectional view showing an ex-
ample of semiconductor packages in wafer form, prior to
being diced into individual chips.
[0119] In FIG. 7A, FIG. 7B and FIG. 8, reference nu-
meral 300 indicates a semiconductor package, 301 indi-
cates a semiconductor substrate, 302 indicates a semi-
conductor element, 303 indicates a circuit element, 304
indicates a support substrate, 305 indicates an adhesive
layer, 306 indicates an electrode pad, 307 indicates an
electrical insulation film, 308 indicates a through-elec-
trode, 309 indicates an external wire, 310 indicates an
external wiring region, 311 indicates a metal post, 313
indicates a protective film, 401 indicates a semiconductor
substrate, 402 indicates a semiconductor element, 406
indicates an electrode pad, 407 indicates an electrical
insulation film, 408 indicates a through-electrode, 409
indicates an external wire, 410 indicates an external wir-
ing region, 411 indicates a metal post, 412 indicates a
through-hole, 413 indicates a protective film, and 500
indicates a semiconductor package which has several
semiconductor substrates in a layered configuration.
[0120] In the description below, for the circuit element
303, the example of a solid state image sensor is used.
Furthermore, the description omits a detailed description
of the construction and the like of the semiconductor el-
ement itself.
[0121] As shown in FIG. 7A, in this semiconductor
package 500, the semiconductor package 300 obtained
according to the first aspect and a separate semiconduc-
tor substrate 401 having a circuit element (not shown)
are provided in a layered configuration. The metal posts
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311 provided so as to protrude from an other surface
300b (the under surface) of the semiconductor package
300 are connected electrically to the electrode pads 406
provided on one surface 401a (the upper surface) of the
semiconductor substrate 401.
[0122] In the semiconductor substrate 401, through-
holes 412 are formed in the sections where the electrode
pads 406 are provided, from the other surface 401b
through to the one surface 401a. Through-electrodes 408
are provided inside the through-holes 412 with the elec-
trode pads 406 at their base end. External wires which
extend from the through-electrodes 408 are provided on
the other surface 401b of the semiconductor substrate
401.
[0123] External wiring regions 410 are provided on the
other surface 401b, and these external wiring regions
410 are electrically connected to one end of the external
wires 409. Furthermore, metal posts 411, acting as a
connection section, are provided on the external wiring
regions 410 so as to protrude from the surface of the
protective film 413 which covers the other surface 401b
of the semiconductor substrate 401. Providing these met-
al posts 411 allows the semiconductor substrate 401 to
be easily connected to the external terminals of another
substrate.
[0124] Preferred materials used to make the through-
electrodes 408, the external wires 409 and the external
wiring regions 410 are such materials as aluminum and
copper, but any material can be used to make the elec-
trical wiring provided that it is a metal which does not
adversely affect the semiconductor package 300 and the
semiconductor substrate 401.
[0125] The metal posts 411 are preferably made of ma-
terials which are suited to establishing a connection with
external terminals, typically copper, gold or solder or the
like.
[0126] If according to the present invention a microlens
(not shown) is provided on the light receiving sensor in-
cluded in the circuit element 303, then as shown in FIG.
9, an adhesive layer pattern 305a which has an opening
in the region over the circuit element 303 is provided.
The semiconductor element 302 and the support sub-
strate 304 are bonded together by the adhesive layer
pattern 305a, providing a gap 314 over the circuit element
303. As a result, light from external sources can enter
the microlens without passing through the adhesive layer
pattern 305a, allowing sufficient optical performance by
the microlens (not shown).
[0127] The construction of the semiconductor package
shown here as an example is two semiconductor sub-
strates in a layered configuration, but the semiconductor
package is not limited to this construction, and a con-
struction with three or more semiconductor substrates in
layered configuration may also be used.
[0128] Next, a method of manufacturing the semicon-
ductor package according to the second aspect is de-
scribed with reference to FIG. 10A through FIG. 10C and
FIG. 11A through FIG. 11D.

[0129] FIG. 10A through FIG. 10C are cross-sectional
views showing an example of a manufacturing process
for semiconductor packages using a diced semiconduc-
tor substrate. FIG. 11A through FIG. 11D are cross-sec-
tional views showing an example of a manufacturing
process for semiconductor packages using a semicon-
ductor substrate in wafer form.
[0130] Here, the description will center on FIG. 10A
through FIG. 10C.
[0131] First, as shown in FIG. 10A and FIG. 11A, a
semiconductor package 600 obtained according to the
manufacturing method of the aforementioned first as-
pect, and a semiconductor substrate 701 having a circuit
element (not shown), a signal processing circuit (not
shown) and electrode pads 706 provided on one surface
701a thereof are prepared.
[0132] As shown in FIG. 10B and FIG. 11B, the sem-
iconductor package 600 and the semiconductor sub-
strate 701 are bonded together by a method such as
thermocompression bonding, so that an electrical con-
nection is established between the metal posts 611 ex-
tending from an other surface 600b of the semiconductor
package 600, and the electrode pads 706 provided on
one surface 701a of the semiconductor substrate 701.
[0133] The method used to bond the semiconductor
package 600 to the semiconductor substrate 701 is not
limited to thermocompression bonding, and any bonding
method can be applied, such as metal eutectic bonding
and anode bonding, provided that the bonding method
does not impair the function of the semiconductor ele-
ment.
[0134] The semiconductor substrate 701 is then pol-
ished and thinned down from an other surface 701b side
of the semiconductor substrate 701 (see FIG 10B, FIG
11C).
[0135] In this polishing process, a polishing method
which uses a standard chemical mechanical polisher
(CMP) or back grinder (BG) is preferred, and yet more
preferable is a polishing process which uses both these
devices.
[0136] In the same manner as the first aspect, the up-
per limit in terms of how far the semiconductor substrate
701 can be polished is determined by the maximum depth
at which the circuit element (not shown) operates (for
example the thickness of the well layer or the buried layer
or the like), and the amount of polishing can be deter-
mined arbitrarily within this limit. The amount of polishing
of the semiconductor substrate 701 can be determined
appropriately within the range of the upper limit men-
tioned above based on the subsequent etching process
of the semiconductor substrate 701 and the arrangement
of the electrode pads 706.
[0137] In addition, the polishing process is not limited
to methods using a BG or CMP, and any method may be
used provided that the method can thin down the other
surface 701b of the semiconductor substrate 701 evenly
and does not impede the subsequent etching mask for-
mation process. Examples of polishing methods which
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may be used include wet etching methods using tetram-
ethylammonium hydroxide (TMAH) solution or potassi-
um hydroxide (KOH) solution or the like, or dry etching
methods such as reactive ion etching (RIE) and chemical
dry etching (CDE).
[0138] As shown in FIG. 10C, the same steps as in the
first aspect are then performed on the thinned-down other
surface 701c of the semiconductor substrate 701, to pro-
vide through-electrodes 708, external wires 709, external
wiring regions 710, metal posts 711 and a protective film
713.
[0139] Here, in the steps of forming the through-holes
712, the through-electrodes 708, the external wires 709,
the external wiring regions 710 and the metal posts 711,
processing of the semiconductor package 600 to enable
the package to fulfill its role as the support substrate for
the semiconductor substrate 701 can be performed eas-
ily.
[0140] Furthermore, the external wiring regions 710
and the metal posts 711 are preferably disposed in po-
sitions which allow an electrical connection to be estab-
lished with the external terminals of another substrate
(not shown).
[0141] When manufacturing semiconductor packages
using a semiconductor substrate in wafer form, the final
step is to perform dicing of the semiconductor packages
along the dicing line (the alternate dotted and dashed
line in FIG. 11D). As a result, a semiconductor package
in chip form as shown in FIG. 10C is obtained.
[0142] To perform the dicing process, a standard dicing
machine or etching machine or the like is used.
[0143] Here, the semiconductor element may also be
a light emitting
element, a standard IC chip, or a micromachine element,
as well as the solid-state image sensor used as an ex-
ample in the second aspect.
[0144] Furthermore, as shown in FIG. 12, a dummy
electrode pad 715 may be provided on the semiconductor
substrate 701, and an electrical connection may be es-
tablished via this dummy electrode pad 715 between the
metal posts 611 of the semiconductor package 600 and
the through-electrodes 708 of the semiconductor sub-
strate 701. In this case, the external wires 609 and ex-
ternal wiring regions 610 of the semiconductor package
600 can be drawn out directly to the outside of the sem-
iconductor package, via the external wires 709, the ex-
ternal wiring regions 710 and the through-electrodes 708.
In other words, it is also possible for the through-elec-
trodes 708 of the semiconductor substrate 701 to function
as an interposer. Such a configuration is effective for use
as a power supply line or the like for driving the semicon-
ductor package 600 in FIG. 10C, for example.
[0145] In addition, in this second aspect, as shown in
FIG. 11A through FIG. 11D, when layering a plurality of
semiconductor substrates which are in wafer form, it is
necessary for the other semiconductor substrates to
have the same electrode placement as the largest sem-
iconductor substrate.

[0146] According to the second aspect, wire bonding
as performed with conventional packages is not required,
and it is possible to establish an electrical connection
between the electrode pads on the one surface of the
semiconductor substrate and the external terminals of a
separate substrate via external wiring, without being lim-
ited to the arrangement of the electrode pads on the one
surface of the semiconductor substrate, for example.
[0147] Furthermore, by covering all parts of the other
surface of the semiconductor substrate except for the
metal posts with a protective film, a wiring configuration
is obtained in which the metal parts on the other surface
of the semiconductor substrate are not exposed. Conse-
quently, a semiconductor package with high reliability
(high moisture resistance) can be realized.
[0148] The through-electrodes and the external wires
can all be processed using standard semiconductor man-
ufacturing devices. Consequently, an inexpensive and
small semiconductor package can be realized.
[0149] Photolithographic techniques used in normal
semiconductor manufacturing processes can be applied
to the through-electrodes and the external wires. Be-
cause the processing accuracy of the through-electrodes
and the external wires is determined by the semiconduc-
tor photolithographic process, microfabrication is possi-
ble. Consequently the semiconductor package of the
present invention is readily compatible with other circuit
substrates in which the external terminals are formed with
a fine pitch using photolithographic techniques, and in-
terconnection of the terminals is possible. As a result it
is possible to provide a semiconductor package including
a plurality of semiconductor elements in a stacked ar-
rangement, namely a semiconductor package having
three dimensional layered wiring.
[0150] Furthermore, because in the semiconductor
package according to the second aspect, notched re-
gions in the form of V-shaped grooves or the like are not
required, none of the semiconductor substrate is wasted,
and the yield (area utilization) of the circuit element can
be increased.

INDUSTRIAL APPLICABILITY

[0151] The semiconductor package and manufactur-
ing method thereof according to the present invention
can be applied to wafer level CSP semiconductor pack-
ages as well as non-wafer-level-CSP semiconductor
packages, and therefore a low cost semiconductor pack-
age with high precision and high reliability can be real-
ized.

Claims

1. A semiconductor package comprising:

a semiconductor element (102; 202; 302; 602)
provided with a circuit element (103; 203; 303;
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603) on one surface (101a; 201a) of a semicon-
ductor substrate (101; 201; 301; 601), the circuit
element comprising a light receiving sensor and
a microlens provided on the light receiving sen-
sor;
an external wiring region (110; 212; 310; 610)
provided on another surface (101b; 201c) of said
semiconductor substrate (101; 201; 301; 601);
a support substrate (104; 204; 304; 604) dis-
posed on the one surface (101a; 201a) of said
semiconductor substrate (101; 201; 301; 601);
an adhesive layer (105; 205; 305; 605) provided
on the one surface (101a; 201a) of said semi-
conductor substrate (101; 201; 301; 601), the
adhesive layer(105; 205; 305; 605) adhering
and securing the one surface (101a; 201a) of
said semiconductor substrate (101; 201; 301;
601) to the support substrate (104; 204; 304;
604), the adhesive layer (105; 205; 305; 605)
having an adhesive layer pattern (105a; 305a)
which has an opening in a region over the circuit
element (103; 203; 303; 603), the adhesive layer
pattern (105a; 305a) providing a gap (114; 314)
over the circuit element (103; 203; 303; 603);
an electrode pad (106; 206; 306; 606) disposed
on the one surface (101a; 201a) of said semi-
conductor substrate (101; 201; 301; 601), the
electrode pad (106; 206; 306; 606) having a bot-
tom surface (106a; 206a; 606a), the electrode
pad (106; 206; 306; 606) being provided in re-
gions of the one surface (101a; 201a) of the sem-
iconductor element (102; 202; 302; 602) where
the circuit element is not formed; and
a through-electrode (108; 220; 308; 608) which
extends from said electrode pad (106; 206; 306;
606) through to the other surface (101b; 201c)
of said semiconductor substrate (101; 201; 301;
601), the through-electrode (108; 210; 308; 608)
having a section (108b; 208b) contacting the
electrode pad (106; 206; 306; 606), the section
being provided on the bottom surface (106a;
206a; 606a) of the electrode pad (106; 206; 306;
606).

2. A semiconductor package according to claim 1,
wherein a connection section for providing a connec-
tion to an external terminal is provided on said ex-
ternal wiring region (110; 212; 310; 610).

3. A semiconductor package according to claim 1,
wherein said electrode pad (106; 206; 306; 606) is
disposed on the one surface (101a; 201a) of said
semiconductor substrate (101; 201; 301; 601) in that
region where said circuit element is not present.

4. A semiconductor package according to claim 1,
wherein an external wiring (109; 211; 309; 609)
which extends from said through-electrode (108;

210; 308; 608) and connects to said external wiring
region (110; 212; 310; 610) is provided.

5. A semiconductor package according to claim 2,
wherein the entire other surface (101b; 201c) side
of said semiconductor substrate (101; 201; 301;
601), excluding said connection section, is covered
by a protective film (113).

6. A semiconductor package according to claim 1,
wherein said support substrate (104; 204; 304; 604)
is made of a material which is optically transparent.

7. A semiconductor package according to claim 1,
wherein said adhesive layer (105; 205; 305; 605) is
provided at least on the one surface (101a; 201a) of
said semiconductor substrate (101; 201; 301; 601),
in a region where said electrode pad (106; 206; 306;
606) is provided.

8. A semiconductor package according to claim 1,
wherein said external wiring region (110; 212; 310;
610) is arranged opposed to an external terminal.

9. A semiconductor package according to claim 1,
wherein two or more semiconductor substrates (101;
201; 301; 601) are provided in a layered configura-
tion.

10. A semiconductor package according to claim 9,
wherein an external wiring (109; 211; 309; 609) for
connecting to a terminal of another semiconductor
element (102; 202; 302; 602) extends from said
through-electrode (108; 210; 308; 608).

11. A semiconductor package according to claim 1,
wherein those parts of said through-electrode (108;
2108 308; 608) which are bonded to said electrode
pad (106; 206; 306; 606) are provided on said elec-
trode pad (106; 206; 306; 606).

12. A semiconductor package manufacturing method of
manufacturing a semiconductor package compris-
ing a semiconductor element (102; 202; 302; 602)
with a circuit element (103; 203; 303; 603) provided
on one surface (101a; 201a) of a semiconductor sub-
strate (101; 201; 301; 601) and an external wiring
region (110; 212; 310; 610) provided on another sur-
face(101b; 201c) of said semiconductor substrate
(101; 201; 301; 601), the circuit element comprising
a light receiving sensor and a microlens provided on
the light receiving sensor,
the method comprising:

a step A of adhering and securing a support sub-
strate (104; 204; 304; 604) to the one surface
(101a; 201a) of said semiconductor substrate
(101; 201; 301; 601) by providing an adhesive
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layer (105; 205; 305; 605) on the one surface
(101a; 201a) of said semiconductor substrate
(101; 201; 301; 601), the adhesive layer(105;
205; 305; 605) adhering and securing the one
surface (101a; 201a) of said semiconductor sub-
strate (101; 201; 301; 601) to the support sub-
strate (104; 204; 304; 604), the adhesive lay-
er(105; 205; 305; 605) having an adhesive layer
pattern (105a; 305a) which has an opening in a
region over the circuit element (103; 203; 303;
603), the adhesive layer pattern (105a; 305a)
providing a gap (114; 314) over the circuit ele-
ment (103; 203; 303; 603);
a step B of thinning the other surface (201b) of
said semiconductor substrate (101; 201; 301;
601);
a step C of forming a through-hole (112; 208)
which reaches through to an electrode pad (106;
206; 306; 606) disposed on the one surface
(101a; 201a) of said semiconductor substrate
(101; 201; 301; 601), from the other surface
(101b; 201c) of said semiconductor substrate
(101; 201; 301; 601), the electrode pad (106;
206; 306; 606) having a bottom surface (101a;
201a; 301a; 601a), the electrode pad (106a;
206a; 306; 606) being provided in regions of the
one surface (101a; 201a) of the semiconductor
element (102; 202; 302; 602) where the circuit
element is not formed; and
a step D of forming a through-electrode (108;
210; 308; 608) in said through-hole(108; 208),
the through-electrode (108; 210; 308; 608) hav-
ing a section contacting the electrode pad (106;
206; 306; 606), the section being provided on
the bottom surface (106a; 206a; 606a) of the
electrode pad (106; 206; 306; 606).

13. A semiconductor package manufacturing method
according to claim 12,
wherein in said step C, forming said through-hole
(112; 208) so that at least in that part where said
through-hole (112; 208) contacts said electrode pad
(106; 206; 306; 606), said electrode pad (106; 206;
306; 606) is exposed inside said through-hole (112;
208).

14. A semiconductor package manufacturing method
according to claim 12,
wherein in step C, the electrode pad (106; 206; 306;
606) acts as an etching-stop layer used to form said
through-hole (112; 208).

15. A semiconductor package manufacturing method
according to claim 12,
wherein in said step D, forming an external wiring
(109; 211; 309; 609) for connecting said external wir-
ing region (110; 212; 310; 610) to said through-elec-
trode (108; 210; 308; 608) at the same time as form-

ing the through-electrode (108; 210; 308; 608) inside
said through-hole (112; 208).

16. A semiconductor package manufacturing method
according to claim 12,
wherein in said step D, providing a connection sec-
tion for connecting to an external terminal on said
external wiring region (110; 212; 310; 610).

17. A semiconductor package manufacturing method
according to claim 12,
wherein in the step A, preparing a semiconductor
element (102; 202; 302; 602) which comprises a
semiconductor substrate (101; 201; 301; 601) in wa-
fer form, and
further comprising a step E, after said step D, of dic-
ing said semiconductor substrate (101; 201; 301;
601) in wafer form.

18. A semiconductor package manufacturing method
according to claim 12,
wherein using a semiconductor substrate (101; 201;
301; 601) in which said electrode pad (106; 206; 306;
606) is arranged on the one surface (101a; 201a) of
said semiconductor substrate (101; 201; 301; 601),
in a region where said circuit element is not provided.

19. A semiconductor package manufacturing method
according to claim 12,
further comprising a step, after said step D, of cov-
ering the entire other surface (101a; 201c) side of
said semiconductor substrate (101; 201; 301; 601),
except for said connection section, with a protective
film (113).

Patentansprüche

1. Halbleiterbaugruppe, die aufweist:

ein Halbleiterelement (102; 202; 302; 602), das
ein Schaltungselement (103; 203; 303; 603) auf
einer Fläche (101a; 201a) eines Halbleitersub-
strats (101; 201; 301; 601) aufweist, wobei das
Schaltungselement einen Lichtempfangssen-
sor und eine Mikrolinse aufweist, die auf dem
Lichtempfangssensor angeordnet ist;
einen externen Verdrahtungsbereich (110; 212;
310; 610), der auf einer anderen Fläche (101b;
201c) des Halbleitersubstrats (101; 201; 301;
601) angeordnet ist;
ein Trägersubstrat (104; 204; 304; 604), das auf
der einen Fläche (101a; 201a) des Halbleiter-
substrats (101; 201; 301; 601) angeordnet ist;
eine Haftschicht (105; 205; 305; 605), die auf
der einen Fläche (101a; 201a) des Halbleiter-
substrats (101; 201; 301; 601) angeordnet ist,
wobei die Haftschicht (105; 205; 305; 605) die
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eine Fläche (101a; 201a) des Halbleitersubst-
rats (101; 201; 301; 601) an das Trägersubstrat
(104; 204; 304; 604) anhaften lässt und an die-
sem sichert, wobei die Haftschicht (105; 205;
305; 605) ein Haftschichtmuster (105a; 305a)
aufweist, das eine Öffnung in einem Bereich
über dem Schaltungselement (103; 203; 303;
603) aufweist, wobei das Haftschichtmuster
(105a; 305a) eine Lücke (114; 314) über dem
Schaltungselement (103; 203; 303; 603) bereit-
stellt;
eine Elektrodenanschlussfläche (106; 206; 306;
606), die auf der einen Fläche (101a; 201a) des
Halbleitersubstrats (101; 201; 301; 601) ange-
ordnet ist, wobei die Elektrodenanschlussfläche
(106; 206; 306; 606) eine Bodenfläche (106a;
206a; 606a) aufweist, wobei die Elektrodenan-
schlussfläche (106; 206; 306; 606) in Bereichen
der einen Fläche (101a; 201a) des Halbleitere-
lementes (102; 202; 302; 602) angeordnet ist,
in denen das Schaltungselement nicht ausge-
bildet ist; und
eine Durchgangselektrode (108; 220; 308; 608),
die sich von der ersten Elektrodenanschlussflä-
che (106; 206; 306; 606) durch die andere Flä-
che (101b; 201c) des Halbleitersubstrats (101;
201; 301; 601) erstreckt, wobei die Durchgang-
selektrode (108; 210; 308; 608) einen Abschnitt
(108b; 208b) aufweist, der die Elektrodenan-
schlussfläche (106; 206; 306; 606) kontaktiert,
wobei der Abschnitt auf der Bodenfläche (106a;
206a; 606a) der Elektrodenanschlussfläche
(106; 206; 306; 606) angeordnet ist.

2. Halbleiterbaugruppe nach Anspruch 1,
wobei ein Verbindungsabschnitt zum Bereitstellen
einer Verbindung mit einem externen Anschluss auf
dem externen Verdrahtungsbereich (110; 212; 310;
610) angeordnet ist.

3. Halbleiterbaugruppe nach Anspruch 1,
wobei die Elektrodenanschlussfläche (106; 206;
306; 606) auf der einen Fläche (101a; 201a) des
Halbleitersubstrats (101; 201; 301; 601) in dem Be-
reich angeordnet ist, in dem das Schaltungselement
nicht vorhanden ist.

4. Halbleiterbaugruppe nach Anspruch 1,
wobei eine externe Verdrahtung (109; 211; 309; 609)
angeordnet ist, die sich von der Durchgangselektro-
de (108; 210; 308; 608) erstreckt und mit dem exter-
nen Verdrahtungsbereich (110; 212; 310; 610) ver-
bunden ist.

5. Halbleiterbaugruppe nach Anspruch 2,
wobei die gesamte andere Fläche (101b; 201c) des
Halbleitersubstrats (101; 201; 301; 601) mit der Aus-
nahme des Verbindungsabschnitts von einem

Schutzfilm (113) bedeckt ist.

6. Halbleiterbaugruppe nach Anspruch 1,
wobei das Trägersubstrat (104; 204; 304; 604) aus
einem Material besteht, das optisch transparent ist.

7. Halbleiterbaugruppe nach Anspruch 1,
wobei die Haftschicht (105; 205; 305; 605) zumin-
dest auf der einen Fläche (101a; 201a) des Halblei-
tersubstrats (101; 201; 301; 601) in einem Bereich
angeordnet ist, in dem die Elektrodenanschlussflä-
che (106; 206; 306; 606) angeordnet ist.

8. Halbleiterbaugruppe nach Anspruch 1,
wobei der externe Verdrahtungsbereich (110; 212;
310; 610) einem externen Anschluss gegenüberlie-
gend angeordnet ist.

9. Halbleiterbaugruppe nach Anspruch 1,
wobei zwei oder mehr Halbleitersubstrate (101; 201;
301; 601) in einer geschichteten Konfiguration an-
geordnet sind.

10. Halbleiterbaugruppe nach Anspruch 9,
wobei sich eine externe Verdrahtung (109; 211; 309;
609) zur Verbindung mit einem Anschluss eines an-
deren Halbleiterelementes (102; 202; 302; 602) von
der Durchgangselektrode (108; 210; 308; 608) er-
streckt.

11. Halbleiterbaugruppe nach Anspruch 1,
wobei diejenigen Teile der Durchgangselektrode
(108; 2108 308; 608), die mit der Elektrodenan-
schlussfläche (106; 206; 306; 606) verbunden sind,
auf der Elektrodenanschlussfläche (106; 206; 306;
606) angeordnet sind.

12. Halbleiterbaugruppenherstellungsverfahren zum
Herstellen einer Halbleiterbaugruppe, die ein Halb-
leiterelement (102; 202; 302; 602) mit einem Schal-
tungselement (103; 203; 303; 603), das auf einer
Fläche (101a; 201a) eines Halbleitersubstrats (101;
201; 301; 601) angeordnet ist, und einen externen
Verdrahtungsbereich (110; 212; 310; 610) aufweist,
der auf einer anderen Fläche (101b; 201c) des Halb-
leitersubstrats (101; 201; 301; 601) angeordnet ist,
wobei das Schaltungselement einen Lichtemp-
fangssensor und eine Mikrolinse aufweist, die auf
dem Lichtempfangssensor angeordnet ist,
wobei das Verfahren aufweist:

einen Schritt A zum Anhaften und Sichern eines
Trägersubstrats (104; 204; 304; 604) an der ei-
nen Fläche (101a; 201a) des Halbleitersubstrats
(101; 201; 301; 601) durch Bereitstellen einer
Haftschicht (105; 205; 305; 605) auf der einen
Fläche (101a; 201a) des Halbleitersubstrats
(101; 201; 301; 601), wobei die Haftschicht (105;
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205; 305; 605) die eine Fläche (101a; 201a) des
Halbleitersubstrats (101; 201; 301; 601) an dem
Trägersubstrat (104; 204; 304; 604) anhaftet
und sichert, wobei die Haftschicht (105; 205;
305; 605) ein Haftschichtmuster (105a; 305a)
aufweist, das eine Öffnung in einem Bereich
über dem Schaltungselement (103; 203; 303;
603) aufweist, wobei das Haftschichtmuster
(105a; 305a) eine Lücke (114; 314) über dem
Schaltungselement (103; 203; 303; 603) bereit-
stellt;
einen Schritt B zum Ausdünnen der anderen
Fläche (201b) des Halbleitersubstrats (101;
201; 301; 601);
einen Schritt C zum Ausbilden eines Durch-
gangsloches (112; 208), das eine Elektroden-
anschlussfläche (106; 206; 306; 606), die auf
der einen Fläche (101a; 201a) des Halbleiter-
substrats (101; 201; 301; 601) angeordnet ist,
von der anderen Fläche (101b; 201c) des Halb-
leitersubstrats (101; 201; 301; 601) erreicht, wo-
bei die Elektrodenanschlussfläche (106; 206;
306; 606) eine Bodenfläche (101a; 201a; 301a;
601a) aufweist, wobei die Elektrodenanschluss-
fläche (106a; 206a; 306; 606) in Bereichen der
einen Fläche (101a; 201a) des Halbleiterele-
mentes (102; 202; 302; 602) angeordnet ist, in
denen das Schaltungselement nicht ausgebil-
det ist; und
einen Schritt D zum Ausbilden einer Durchgang-
selektrode (108; 210; 308; 608) in dem Durch-
gangsloch (108; 208), wobei die Durchgangse-
lektrode (108; 210; 308; 608) einen Abschnitt
aufweist, der die Elektrodenanschlussfläche
(106; 206; 306; 606) kontaktiert, wobei der Ab-
schnitt auf der Bodenfläche (106a; 206a; 606a)
der Elektrodenanschlussfläche (106; 206; 306;
606) angeordnet ist.

13. Halbleiterbaugruppenherstellungsverfahren nach
Anspruch 12,
wobei in dem Schritt C das Durchgangsloch (112;
208) derart ausgebildet wird, dass mindestens in
dem Teil, in dem das Durchgangsloch (112; 208) die
Elektrodenanschlussfläche (106; 206; 306; 606)
kontaktiert, die Elektrodenanschlussfläche (106;
206; 306; 606) innerhalb des Durchgangsloches
(112; 208) frei liegt.

14. Halbleiterbaugruppenherstellungsverfahren nach
Anspruch 12,
wobei in Schritt C die Elektrodenanschlussfläche
(106; 206; 306; 606) als eine Ätzstoppschicht dient,
die verwendet wird, um das Durchgangsloch (112;
208) auszubilden.

15. Halbleiterbaugruppenherstellungsverfahren nach
Anspruch 12,

wobei in dem Schritt D eine externe Verdrahtung
(109; 211; 309; 609) zum Verbinden des externen
Verdrahtungsbereiches (110; 212; 310; 610) mit der
Durchgangselektrode (108; 210; 308; 608) gleich-
zeitig mit der Ausbildung der Durchgangselektrode
(108; 210; 308; 608) innerhalb des Durchgangslo-
ches (112; 208) ausgebildet wird.

16. Halbleiterbaugruppenherstellungsverfahren nach
Anspruch 12,
wobei in dem Schritt D ein Verbindungsabschnitt
zum Verbinden mit einem externen Anschluss in
dem Außenverdrahtungsbereich (110; 212; 310;
610) bereitgestellt wird.

17. Halbleiterbaugruppenherstellungsverfahren nach
Anspruch 12,
wobei in dem Schritt A ein Halbleiterelement (102;
202; 302; 602) vorbereitet wird, das ein Halbleiter-
substrat (101; 201; 301; 601) in Wafer-Form auf-
weist, und
das außerdem einen Schritt E zum Teilen des Halb-
leitersubstrats (101; 201; 301; 601) in der Wafer-
Form in Dices nach dem Schritt D aufweist.

18. Halbleiterbaugruppenherstellungsverfahren nach
Anspruch 12,
wobei ein Halbleitersubstrat (101; 201; 301; 601)
verwendet wird, bei dem die Elektrodenanschluss-
fläche (106; 206; 306; 606) auf der einen Fläche
(101a; 201a) des Halbleitersubstrats (101; 201; 301;
601) in einem Bereich angeordnet ist, in dem das
Schaltungselement nicht angeordnet ist.

19. Halbleiterbaugruppenherstellungsverfahren nach
Anspruch 12,
das außerdem einen Schritt zum Bedecken der ge-
samten anderen Fläche (101a; 201c) des Halbleiter-
substrats (101; 201; 301; 601) mit der Ausnahme
des Verbindungsabschnitts mit einem Schutzfilm
(113) nach dem Schritt D aufweist.

Revendications

1. Boîtier de semi-conducteur comprenant :

un élément semi-conducteur (102 ; 202 ; 302 ;
602) pourvu d’un élément de circuit (103 ; 203 ;
303 ; 603) sur une surface (101a ; 201a) d’un
substrat semi-conducteur (101; 201; 301; 601),
l’élément de circuit comprenant un capteur ré-
cepteur de lumière et une microlentille prévue
sur le capteur récepteur de lumière ;
une région de câblage externe (110 ; 212 ; 310 ;
610) prévue sur une autre surface (101b ; 201c)
dudit substrat semi-conducteur (101 ; 201 ;
301 ; 601) ;
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un substrat de support (104 ; 204; 304 ; 604)
disposé sur ladite surface (101a ; 201a) dudit
substrat semi-conducteur (101 ; 201 ; 301 ;
601) ;
une couche adhésive (105 ; 205 ; 305 ; 605) pré-
vue sur ladite surface (101a ; 201a) dudit subs-
trat semi-conducteur (101; 201; 301; 601), la
couche adhésive (105 ; 205; 305 ; 605) faisant
adhérer et fixant ladite surface (101a ; 201a) du-
dit substrat semi-conducteur (101 ; 201 ; 301 ;
601) au substrat de support (104; 204 ; 304;
604), la couche adhésive (105; 205 ; 305; 605)
ayant un motif de couche adhésive (105a ;
305a) qui a une ouverture dans une région au-
dessus de l’élément de circuit (103 ; 203 ; 303 ;
603), le motif de couche adhésive (105a ; 305a)
fournissant un écartement (114 ; 314) au-des-
sus de l’élément de circuit (103; 203 ; 303 ;
603) ;
un tampon d’électrode (106 ; 206; 306; 606) dis-
posé sur ladite surface (101a ; 201a) dudit subs-
trat semi-conducteur (101; 201; 301; 601), le
tampon d’électrode (106 ; 206 ; 306 ; 606) ayant
une surface de dessous (106a ; 206a; 606a), le
tampon d’électrode (106 ; 206 ; 306 ; 606) étant
prévu dans des régions de ladite surface (101a ;
201a) de l’élément semi-conducteur (102 ; 202 ;
302 ; 602) où l’élément de circuit n’est pas
formé ; et
une électrode traversante (108 ; 220 ; 308 ; 608)
qui s’étend dudit tampon d’électrode (106 ; 206 ;
306 ; 606) à travers l’autre surface (101b ; 201c)
dudit substrat semi-conducteur (101; 201; 301;
601), l’électrode traversante (108 ; 210 ; 308 ;
608) ayant une section (108b ; 208b) venant en
contact avec le tampon d’électrode (106 ; 206 ;
306 ; 606), la section étant prévue sur la surface
de dessous (106a ; 206a ; 606a) du tampon
d’électrode (106 ; 206 ; 306 ; 606).

2. Boîtier de semi-conducteur selon la revendication 1,
dans lequel une section de connexion pour fournir
une connexion à une borne externe est prévue sur
ladite région de câblage externe (110 ; 212 ; 310 ;
610).

3. Boîtier de semi-conducteur selon la revendication 1,
dans lequel ledit tampon d’électrode (106 ; 206 ;
306 ; 606) est disposé sur ladite surface (101a ;
201a) dudit substrat semi-conducteur (101 ; 201 ;
301 ; 601) dans la région où ledit élément de circuit
n’est pas présent.

4. Boîtier de semi-conducteur selon la revendication 1,
dans lequel un câblage externe (109 ; 211 ; 309 ;
609) qui s’étend depuis ladite électrode traversante
(108 ; 210 ; 308 ; 608) et se connecte à ladite région
de câblage externe (110 ; 212 ; 310 ; 610) est prévu.

5. Boîtier de semi-conducteur selon la revendication 2,
dans lequel le côté entier de l’autre surface (101b ;
201c) dudit substrat semi-conducteur (101 ; 201 ;
301 ; 601), à l’exclusion de ladite section de con-
nexion, est couvert par un film protecteur (113).

6. Boîtier de semi-conducteur selon la revendication 1,
dans lequel ledit substrat de support (104 ; 204 ;
304 ; 604) est constitué d’un matériau qui est opti-
quement transparent.

7. Boîtier de semi-conducteur selon la revendication 1,
dans lequel ladite couche adhésive (105 ; 205 ; 305 ;
605) est prévue au moins sur ladite surface (101a ;
201a) dudit substrat semi-conducteur (101 ; 201 ;
301 ; 601), dans une région où ledit tampon d’élec-
trode (106 ; 206 ; 306 ; 606) est prévu.

8. Boîtier de semi-conducteur selon la revendication 1,
dans lequel ladite région de câblage externe (110 ;
212 ; 310 ; 610) est agencée opposée à une borne
externe.

9. Boîtier de semi-conducteur selon la revendication 1,
dans lequel deux substrats semi-conducteurs (101 ;
201; 301; 601) ou plus sont prévus dans une confi-
guration en couches.

10. Boîtier de semi-conducteur selon la revendication 9,
dans lequel un câblage externe (109 ; 211 ; 309 ;
609) pour se connecter à une borne d’un autre élé-
ment semi-conducteur (102 ; 202 ; 302 ; 602)
s’étend depuis ladite électrode traversante (108 ;
210 ; 308 ; 608).

11. Boîtier de semi-conducteur selon la revendication 1,
dans lequel ces parties de ladite électrode traver-
sante (108 ; 2108 308 ; 608) qui sont liées audit tam-
pon d’électrode (106 ; 206 ; 306 ; 606) sont prévues
sur ledit tampon d’électrode (106 ; 206 ; 306 ; 606).

12. Procédé de fabrication d’un boîtier de semi-conduc-
teur pour fabriquer un boîtier de semi-conducteur
comprenant un élément semi-conducteur (102 ;
202 ; 302 ; 602) avec un élément de circuit (103 ;
203 ; 303 ; 603) prévu sur une surface (101a ; 201a)
d’un substrat semi-conducteur (101 ; 201 ; 301 ;
601) et une région de câblage externe (110 ; 212 ;
310 ; 610) prévue sur une autre surface (101b ;
201c) dudit substrat semi-conducteur (101; 201;
301; 601), l’élément de circuit comprenant un cap-
teur récepteur de lumière et une microlentille prévue
sur le capteur récepteur de lumière,
le procédé comprenant :

une étape A d’adhésion et de fixation d’un subs-
trat de support (104 ; 204 ; 304 ; 604) à ladite
surface (101a ; 201a) dudit substrat semi-con-

31 32 



EP 1 662 564 B1

18

5

10

15

20

25

30

35

40

45

50

55

ducteur (101 ; 201 ; 301 ; 601) en fournissant
une couche adhésive (105 ; 205; 305 ; 605) sur
ladite surface (101a ; 201a) dudit substrat semi-
conducteur (101; 201; 301; 601), la couche ad-
hésive (105 ; 205; 305 ; 605) faisant adhérer et
fixant ladite surface (101a ; 201a) dudit substrat
semi-conducteur (101 ; 201 ; 301 ; 601) au
substrat de support (104 ; 204 ; 304; 604), la
couche adhésive (105 ; 205 ; 305; 605) ayant
un motif de couche adhésive (105a ; 305a) qui
a une ouverture dans une région au-dessus de
l’élément de circuit (103 ; 203 ; 303 ; 603), le
motif de couche adhésive (105a ; 305a) fournis-
sant un écartement (114 ; 314) au-dessus de
l’élément de circuit (103; 203 ; 303 ; 603) ;
une étape B d’amincissement de l’autre surface
(201b) dudit substrat semi-conducteur (101 ;
201 ; 301 ; 601) ;
une étape C de formation d’un trou traversant
(112; 208) qui mène à un tampon d’électrode
(106 ; 206 ; 306 ; 606) disposé sur ladite surface
(101a ; 201a) dudit substrat semi-conducteur
(101; 201; 301; 601), depuis l’autre surface
(101b ; 201c) dudit substrat semi-conducteur
(101; 201; 301; 601), le tampon d’électrode
(106 ; 206 ; 306 ; 606) ayant une surface de des-
sous (101a ; 201a; 301a; 601a), le tampon
d’électrode (106a ; 206a ; 306 ; 606) étant prévu
dans des régions de ladite surface (101a ; 201a)
de l’élément semi-conducteur (102 ; 202 ; 302 ;
602) où l’élément de circuit n’est pas formé ; et
une étape D de formation d’une électrode tra-
versante (108 ; 210 ; 308; 608) dans ledit trou
traversant (108 ; 208), l’électrode traversante
(108 ; 210 ; 308 ; 608) ayant une section venant
en contact avec le tampon d’électrode (106; 206;
306; 606), la section étant prévue sur la surface
de dessous (106a ; 206a ; 606a) du tampon
d’électrode (106 ; 206 ; 306 ; 606) .

13. Procédé de fabrication de boîtier de semi-conduc-
teur selon la revendication 12,
dans lequel, à ladite étape C, la formation dudit trou
traversant (112 ; 208) de sorte qu’au moins dans cet-
te partie où ledit trou traversant (112 ; 208) vient en
contact avec ledit tampon d’électrode (106 ; 206 ;
306; 606), ledit tampon d’électrode (106; 206 ; 306 ;
606) soit exposé à l’intérieur dudit trou traversant
(112 ; 208).

14. Procédé de fabrication de boîtier de semi-conduc-
teur selon la revendication 12,
dans lequel, à l’étape C, le tampon d’électrode (106;
206; 306; 606) sert de couche d’arrêt de gravage
utilisée pour former ledit trou traversant (112 ; 208).

15. Procédé de fabrication de boîtier de semi-conduc-
teur selon la revendication 12,

dans lequel, à ladite étape D, la formation d’un câ-
blage externe (109 ; 211 ; 309 ; 609) pour connecter
ladite région de câblage externe (110 ; 212 ; 310 ;
610) à ladite électrode traversante (108 ; 210 ; 308 ;
608) en même temps que la formation de l’électrode
traversante (108 ; 210 ; 308 ; 608) à l’intérieur dudit
trou traversant (112 ; 208).

16. Procédé de fabrication de boîtier de semi-conduc-
teur selon la revendication 12,
dans lequel, à ladite étape D, la fourniture d’une sec-
tion de connexion pour se connecter à une borne
externe sur ladite région de câblage externe (110 ;
212 ; 310 ; 610).

17. Procédé de fabrication de boîtier de semi-conduc-
teur selon la revendication 12,
dans lequel, à l’étape A, la préparation d’un élément
semi-conducteur (102; 202; 302; 602) qui comprend
un substrat semi-conducteur (101 ; 201 ; 301 ; 601)
en forme de tranche, et
comprenant en outre une étape E, après ladite étape
D, de découpage en dés dudit substrat semi-con-
ducteur (101 ; 201 ; 301 ; 601) en forme de tranche.

18. Procédé de fabrication de boîtier de semi-conduc-
teur selon la revendication 12,
dans lequel l’utilisation d’un substrat semi-conduc-
teur (101 ; 201 ; 301 ; 601) dans lequel ledit tampon
d’électrode (106 ; 206 ; 306 ; 606) est agencé sur
ladite surface (101a ; 201a) dudit substrat semi-con-
ducteur (101 ; 201 ; 301 ; 601), dans une région où
ledit élément de circuit n’est pas prévu.

19. Procédé de fabrication de boîtier de semiconducteur
selon la revendication 12,
comprenant en outre une étape, après ladite étape
D, de couverture du côté entier de l’autre surface
(101a ; 201c) dudit substrat semiconducteur (101 ;
201 ; 301 ; 601), à l’exception de ladite section de
connexion, avec un film protecteur (113).
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