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[57] ABSTRACT

A lead frame 24 comprising an inner lead 22 and outer lead
23 is sealingly filled from a through-hole into a package 21.
A CCD chip 27 is inserted from an inlet 26 into the package
21. An electrode pad 28 is connected to the inner lead 22 via
a bump 29 to complete an optical positioning and an
electrical connection, then the positions of these components
are fixed by glue. As a result, a solid-state image sensing
apparatus can be manufactured at a low cost, and an accurate
positioning can be realized. Thus, the solid-state image
sensing apparatus can be employed to a video camera of
high quality picture to reproduce vivid colors and fine
pictures.

16 Claims, 6 Drawing Sheets
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SOLID-STATE IMAGE SENSING APPARATUS
AND MANUFACTURING METHOD
THEREOF

FIELD OF ENGINEERING

The present invention relates to a solid-state image sens-
ing apparatus using a solid-state image sensing device
(hereinafter called CCD chip) in a package made of plastic,
ceramic or glass(hereinafter called package), more particu-
larly to a solid-state image sensing apparatus using three
CCD chips, which is used for a video camera and required
severe optical positioning accuracy. The present invention
also relates to the manufacturing method of the solid-state
image sensing apparatus.

BACKGROUND OF ENGINEERING

Recently, a video camera, a home-use video camera
among others, has been equipped with the better functions in
addition to its reducing size and weight. Consumers have
demanded the better quality picture such as of high color
fidelity as well as displaying detail. In order to satisfy this
demand, technical levels relating to many components of the
video camera have been highly enhanced, and in particular,
performance of the CCD chip which is called “a heart of
video camera,” has been remarkably progressed in increas-
ing a number of pixels. On the other hand, a home-use video
camera of which main stream has been one-eye video
camera using one CCD chip, starts replacing the one-eye
with a three-eye using three CCD chips which has been
employed in an expensive professional video camera,
namely, three CCD chips correspond to Red, Green, Blue
colors. Comparing with the one-eye video camera, the
three-eye video camera is required an ultra positioning
accuracy because three CCD chips are to be optically
disposed at correct positions. Since the home-use video
camera has been designed to be portable and smaller in size,
many of the components are mounted in an extreme high
density. Therefore, the solid-state image sensing apparatus
for the home-use video camera is required to change itself in
its own structure.

FIG. 9 and FIG. 10 depict a conventional solid-state
image sensing apparatus. FIG. 9 is a cross section of a
solid-state image sensing apparatus in a ceramic package
which was once a mainstream. A ceramic package 1, on
which metallized conductor 2 is formed, has a concave part
3 in the center thereof. On the concave part 3, a CCD chip
4 is mounted by die bonding, and an electrode pad 6 of CCD
chip 4 is wire-bonded to the metallized conductor 2 by a
metal lead 7. A lead terminal 8 is deposited to an end face
of metallized conductor 2 exposing itself from the side of
ceramic package 1.

FIG. 10 is a cross section of a solid-state image sensing
apparatus in a plastic package. A lead frame 11 comprising
an inner lead 9 and an outer lead 10 is inmolded in a plastic
package 12. At a center of the plastic package, a concave
portion 13 is situated. The CCD chip 4 is di-bonded by
conductive paste 14 to the concave portion 13, and the
electrode pad 6 on the CCD chip 4 is wire-bonded to the
inner lead 9 by the metal lead 7 as same as the case of the
ceramic package shown in FIG. 9.

However, according to the above conventional solid-state
image sensing apparatus and the manufacturing method
thereof, the CCD chip in either the ceramic package 1 or
plastic package 12, is mounted on the base of either concave
part 3 or 13 by die bonding. When this conventional
solid-state image sensing apparatus having the above struc-
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ture is mounted to the three-eye video camera and is
accurately positioned in optical manner, the base of concave
part 3 or 13 of ceramic package 1 or plastic package 12 to
which the CCD chip 4 is die-bonded should be processed in
high accuracy. Also a level of parallelism with regard to the
base and an upper face of ceramic package 1 or plastic
package 12 should be highly accurate. These factors not only
increase a cost of ceramic package 1 or plastic package 12
but also raise a cost of mounting process of CCD chip 4. The
wire-bonding method for connecting the electrode pad 6 of
CCD chip 4 with the metallized conductor 2 or the inner lead
9 via the metal lead 7 is a classic manufacturing technique
expecting a low defect ratio and requiring little effort for
replacing chips; however, this method limits the size reduc-
tion of solid-state image sensing apparatus, and cannot fully
respond to a request of reducing a size thereof from the
market of home-use video camera.

DISCLOSURE OF THE INVENTION

The present invention aims to provide a solid-state image
sensing apparatus mountable to a video camera of high
quality picture, which not only can reproduce vivid colors
and fine pictures but also can be manufactured at a low cost.
The present invention also aims to provide a manufacturing
method of the solid-state image sensing apparatus.

The solid-state image sensing apparatus according to the
present invention comprises a package having a through
hole therein, a lead frame comprising an inner lead and an
outer lead sealed therein, and a CCD chip loaded therein.
Both the end faces of the package have different opening
areas. The CCD chip can be mounted from the opening
having the wider opening area, and thereby shutting the
through hole tightly.

Another type of the solid-state image sensing apparatus
according to the present invention has the opening of the
package. The electrode pad of CCD chip is connected via the
inner lead to the opening, and the opening area is smaller
than the entire area of CCD chip.

Still another type of the solid-state image sensing appa-
ratus according to the present invention has the package
having a through hole therein, and the lead frame comprising
the inner lead and outer lead sealed therein, and a substrate
on which the CCD chip and peripheral circuit elements are
mounted being loaded into the package from the opening
which has the wider opening area, and the electrode pad of
substrate connected to the inner lead exposed from a periph-
ery of end face of the opening which has the smaller opening
area.

Further another type of the solid-state image sensing
apparatus of the present invention has the package having a
through hole therein, and the lead frame comprising the
inner lead and outer lead sealed therein, and the peripheral
circuit elements mounted on a substrate which is disposed
on an upper surface of the substrate excluding the surface
where the CCD chip is mounted. The two substrates are
loaded into the package from the opening which has the
wider opening areca. The electrode pad is connected to the
inner lead exposed from the periphery end face of the
opening which has the smaller opening area.

Another type of the solid-state image sensing apparatus of
the present invention has the package having the through
hole therein, and the lead frame comprising the inner lead
and outer lead sealed therein, and the CCD chip fixed and
coupled to a first inner lead exposed from a first step of the
package, and the peripheral circuit elements fixed and con-
nected to a second inner lead exposed from a second step of
the package.
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A manufacturing method according to the present inven-
tion relates to the solid-state image sensing apparatus which
has the package comprising a through hole therein, and the
lead frame comprising the inner lead and outer lead sealed
therein, and the CCD chip mounted therein. The CCD chip
is loaded into the through hole of the package from the
opening which has the wider opening area. The electrode
pad of solid-state image sensing apparatus is coupled to the
inner lead via a bump or an anisotropic conductor having
only vertical conductivity so that optical positioning as well
as electrical connecting is completed. Then a back side of the
CCD chip is glued to the package by adhesive.

Another manufacturing method according to the present
invention relates to the solid-state image sensing apparatus
which has the package comprising the through hole therein,
and the lead frame comprising the inner lead and outer lead
sealed therein, and the CCD chip as well as the peripheral
circuit elements mounted therein. The CCD chip and group
of wirings are formed on a semi-conductor substrate, then
the periphery circuit elements are disposed on the substrate
excluding a preoccupied place by the CCD chip, and con-
nected to the group of wirings. Next, the substrate is loaded
into the through hole from the opening which has the wider
opening area. The electrode pad disposed around the upper
surface of the substrate is connected to the inner lead via the
bump or anisotropic conductor so that the optical positioning
as well as electrical connection is completed. Then the back
side of the substrate having the CCD chip and peripheral
circuit elements thereon is glued to the package by adhesive.

Still another manufacturing method according to the
present invention relates to the solid-state image sensing
apparatus which has the package comprising the through
hole therein, and the lead frame comprising the inner lead
and outer lead sealingly filled therein, and the CCD chip as
well as the peripheral circuit elements loaded therein. The
CCD chip and the peripheral circuit elements are mounted
on the substrate where the group of wirings were already
disposed, and the CCD chip and the peripheral circuit
elements are connected to the group of wirings. The sub-
strate is loaded into the through hole from the opening which
has the wider opening area. The electrode pad disposed at
periphery of the upper surface of the substrate is connected
to the inner lead via the bump or anisotropic conductor so
that the optical positioning as well as electrical connection
is completed. Then the back side of the substrate having the
CCD chip and peripheral circuit elements thereon is glued to
the package by adhesive.

Further another manufacturing method according to the
present invention relates to the solid-state image sensing
apparatus which has the package comprising the through
hole therein, and the lead frame comprising the inner and
outer leads sealed therein, and the CCD chip as well as the
peripheral circuit elements mounted therein. The CCD chip
is loaded into the through hole of the package from the
opening which has the wider opening area, and the electrode
pad is connected to the first inner lead via the bump or the
anisotropic conductor so that optical positioning as well as
electrical connection is completed. Then the back side of the
CCD chip is glued to the package by adhesive, and the
peripheral circuit elements is loaded into the through hole
from the same opening used when the CCD chip loaded. The
electrode pad of the peripheral circuit elements is electri-
cally connected to the second inner lead via the bump or the
anisotropic conductor, and then the back side of the periph-
eral circuit elements is glued to the package by adhesive.

According to the present invention, the through hole is
provided in the package, and the CCD chip can be loaded
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into the package from the bottom side, namely from the
opening which has the wider opening area. The electrode
pad of CCD chip is electrically connected to the bump or the
anisotropic conductor, and also optically positioned at the
same time. Thus, the present invention can reduce a number
of manufacturing processes comparing with the conven-
tional method which requires two bonding processes includ-
ing the die-bonding of CCD chip and the wire-bonding of
electrode pad. Further, because a loading jig for the CCD
chip can be disposed at the back side of CCD chip, the CCD
chip can be optically positioned with ease from the front,
thus more accurate positioning can be expected.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cutaway perspective view of the solid-state
image sensing apparatus of an exemplary embodiment of the
present invention.

FIG. 2 is a cross section of the solid-state image sensing
apparatus of the first exemplary embodiment of the present
invention.

FIG. 3 is a cross section of the solid-state image sensing
apparatus of the second exemplary embodiment of the
present invention.

FIG. 4 is a cross section of the solid-state image sensing
apparatus of the third exemplary embodiment of the present
invention.

FIG. § is a cross section of the solid-state image sensing
apparatus of the fourth exemplary embodiment of the
present invention.

FIG. 6 is a cross section of the solid-state image sensing
apparatus of the exemplary embodiment of the present
invention.

FIG. 7 is a cross section of the solid-state image sensing
apparatus of the sixth exemplary embodiment of the present
invention.

FIG. 8 is a cross section of the solid-state image sensing
apparatus of the seventh exemplary embodiment of the
present invention.

FIG. 9 is a cross section of a conventional solid-state
image sensing apparatus.

FIG. 10 is a cross section of another conventional solid-
state image sensing apparatus.

THE DESCRIPTION OF PREFERRED
EMBODIMENT

An exemplary embodiment of the present invention is
stated here by referring to FIG. 1, which is a cutaway
perspective view of an exemplary embodiment according to
the present invention. A lead frame 24 comprising an inner
lead 22 and an outer lead 23 is inmolded in a package 21. As
FIG. 1 depicts, a through hole is provided at the center of the
package 21, and in front side of the package 21, an opening
25 which has a smaller opening area is situated, and another
opening 26 (hereinafter called “inlet” which has a wider
opening area is situated at the back side thereof. The area of
opening 25 is smaller than that of CCD chip 27. An inner
lead 22 is exposed from the back side of a step between the
opening 25 and the inlet 26, and the inner lead 22 is
electrically connected to a bump 29 disposed on an electrode
28 of CCD chip 27.

Next, a manufacturing method according to the present
invention is described. FIG. 2 is a cross section of the
solid-state 1mage sensing apparatus according to the first
exemplary embodiment of the present invention. Epoxy
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resin mixed with inorganic filler is injected into a mold
where the lead frame 24 made of phosphor bronze, etc. is
disposed, and is inmolded at a high temperature. Then the
package 21 is taken out from the mold. A frame body of the
lead frame 24 is cut away, and the outer lead 23 is bent
toward the inlet 26, thereby forming the package 21. The
bump 29 is formed on the electrode pad 28 of the CCD chip
27, whose back side is held by a mounting jig(not shown),
and the CCD chip 27 is inserted into the package 21 from the
net 26. Then, the bump 29 is press-fitted and connected to
the inner lead 22 which is exposed from a back side of the
step situated between the opening 25 and the net 26. During
this press-fit operation, a position signal is feedbacked from
a optical position adjusting device(not shown) disposed in
front of the CCD chip 27 to the mounting jig, thereby finely
adjusting an orientation of the CCD chip 27 and disposing
the CCD chip 27 on the back side of the step of the package
21. At the same time, ultra-violet hardening adhesive 30 is
injected in a specified quantity from a dispenser which is
situated beside a press-fit jig to glue four sides of the CCD
chip 27 to the package 21, and finally, the CCD chip 27 is
accurately mounted to the package 21.

FIG. 3 is a cross section of the solid-state image sensing
apparatus used in a second exemplary embodiment of the
present invention. A different point from the first exemplary
embodiment is this: a tip 22a of the inner lead 22 slightly
protrudes from the opening 25 toward inside. This structure
facilitates the optical positioning as well as the bonding
between the inner lead and the bump 29 thanks to elasticity
of the tip 22a.

In the first and second exemplary embodiments, the bump
29 is disposed on the electrode pad 28; however, the bump
29 may be disposed at the tip of inner lead 22 and coupled
with the electrode pad 28 of CCD chip 27.

FIG. 4 is a cross section of the solid-state image sensing
apparatus used in Embodiment 3. The inner leads 22 are cut
so that they seem to be arranged in parallel from their cross
sectional view. In this embodiment, the electrode pad 28 of
CCD chip 27 and the inner leads 22 are connected via the
anisotropic conductor 31 which has conductivity in only the
vertical direction instead of via the bump 29. Thanks to the
elasticity of anisotropic conductor 31 made of conductive
rubber or the like, the CCD chip 27 can be optically
positioned with ease as same as the second embodiment.

According to this exemplary embodiment, an assembly
process can be substantially simplified because of the struc-
ture as follows: the through hole is provided in the package
21, and the CCD chip 27 is loaded from the inlet 26 which
is situated on the back side of package 21, namely, on the
side of outer leads, and the exposed inner lead 22 from the
back side of the step situated between the opening 25 and the
inlet 26 is connected to the electrode pad 28 of CCD chip 27
electrically via the bump or anisotropic conductor, at the
same time, an optical positioning between the inner lead 22
and the electrode pad 28 is completed. Further, since the
mounting jig of CCD chip 27 can be disposed on the back
side of CCD chip 27, the CCD chip 27 can be optically
positioned from the front with ease, thus an accurate posi-
tioning can be achieved.

FIG. 5 is a cross section of the solid-state image sensing
apparatus used in Embodiment 4. Epoxy resin mixed with
inorganic filler is injected into a mold where the lead frame
24 made of phosphor bronze, etc. are disposed, and is
inmolded at a high temperature. Then the package 21 is
taken out from the mold. A frame body of the lead frame 24
is cut away, and the outer lead 23 is bent toward the inlet 26,
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thereby forming the package 21. A substrate 42 comprising
a semiconductor substrate such as silicon wafer, on which a
group of wirings (not shown) and a CCD chip 41 are formed,
and on a part of the substrate surface, a peripheral circuit
elements 43 are disposed in a face-down way; the peripheral
circuit elements 43 were produced in a separate manufac-
turing process. A bump 29 disposed on an electrode pad 44
of the peripheral circuit elements is connected to an elec-
trode pad 45 of the group of wirings on the substrate 42,
thereby producing a function device 46 (hercinafter called
“CCD module”). A back side of the CCD module 46 is held
by a mounting jig (not shown), and is inserted from the inlet
26 into the package 21. Then, the bump 29 on an electrode
pad 47 disposed around the CCD module 46 is press-fitted
to the inner lead 22 exposed from the back side of the step
situated between the opening 25 and the inlet 26, thus the
bump 29 is electrically connected with the inner lead 22..
During this press-fit operation, a position signal is feed-
backed from an optical position adjusting device(not shown)
disposed in front of the CCD chip 41 to the mounting jig,
thereby finely adjusting an orientation of the CCD chip 41
and disposing the CCD module 46 on the back side of the
step of the package 21. At the same time, ultra-violet
hardening adhesive 30 is injected in a specified quantity
from a dispenser which is situated beside a press-fit jig to
glue four sides of the CCD chip 41 to the package 21, and
finally, the CCD chip 41 is accurately mounted to the
package 21.

FIG. 6 is a cross section of the solid-state image sensing
apparatus used in Embodiment 5 of the present invention.
This embodiment is one of variations of Embodiment 4
described above. The method of accurately mounting the
CCD chip 41 to the package 21 is the same as that of the
Embodiment 4 from the standpoints of structure and
manufacturing, namely, the CCD module 46 on which the
CCD chip, peripheral circuit elements and the group of
wirings are formed, is inserted from the inlet 26, and the
CCD module 46 is fixed to the package 21, while the optical
position of CCD chip 41 is fine adjusted. A different point
from the Embodiment 4 is this: in Embodiment 4, the CCD
chip is formed directly on the semiconductor substrate,
which is to be the substrate 42 of the CCD module 46,
through a circuit-chip-forming-process such as a direct
diffusion process, on the other hand in Embodiment 5, the
CCD chip 41 as well as peripheral circuit elements 43 was
already produced in a separate process, and the CCD chip 41
and peripheral circuit elements 43 are disposed on the
substrate 42 on which the group of wirings have been
formed, and thereby they are electrically connected to form
the CCD module 46.

Accordingly, the substrate 42 used in this embodiment
may be made of a material other than semiconductor. As
shown in FIG. 6, when the CCD chip 41 produced in the
separate process is mounted on the substrate 42, the elec-
trode of CCD chip 41 is wire-bonded to the electrode
terminal of the group of wirings by using a metal wire 47a.

FIG. 7 is a cross section of the solid-state image sensing
apparatus used in Embodiment 6. This embodiment is also
one of variations of Embodiment 5 above mentioned. A
different point from Embodiment 5 is this: in Embodiment
5, the peripheral circuit elements 43 are connected to the
substrate 42 via the bump 29 in the face-down way same as
that in Embodiment 4; however, in this Embodiment 6, the
peripheral circuit elements 43 are disposed on the substrate
42 in the face-up way(the face on which a circuit is formed
is situated upward) as the CCD chip 41 is in Embodiment 5,
and the electrode of peripheral circuit elements is wire-
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bonded to the electrode terminal of the group of wiring by
using the metal wire 47a.

Embodiments 4, 5, and 6 have some similarities as well as
differences with each other. An advantage of the solid-state
image sensing apparatus in these embodiments are as fol-
lows.

First, in Embodiment 4, since the CCD chip 41 is formed
on the substrate 42 together with other groups of wirings at
the same time, the electrode of CCD chip 41 is electrically
connected to the electrode terminals of the groups of wirings
with ease and reliably. Therefore, Embodiment 4 is effective
for reducing the size of the solid-state image sensing appa-
ratus.

Second, in Embodiment 5, since the CCD chip, which has
a large number of pixels to be highly accurate and, as a
result, an yield ratio generally has to be extraordinarily low,
is produced in the separate process, only defect-free CCD
chips are put into the assembly process, thereby reducing the
total cost.

Third, in Embodiment 6, the electrodes of CCD chip 41
and peripheral circuit elements 43 are connected to the
electrode terminal of group of wirings by mounting tech-
nique or wire-bonding method, both are classic techniques
and have high reliability based on ample experience of
mounting engineering and automatic mounting machines.
Since the surface on which the circuit elements 43 are
formed is situated upward, a shading film 48 is required,;
however, when defects are found in the CCD chip 41 or the
peripheral circuit elements 43, the defective parts can be
easily replaced and the other parts also can be used again. In
FIG. 7, a glass substrate 49 is made from the shading film by
being deposited with metal or by sputtering.

As described above, the solid-state image sensing appa-
ratus in Embodiments 4, 5, or 6 is used depending on a
requested performance, price, and application.

FIG. 8 is a cross section of the solid-state image sensing
apparatus used in Embodiment 7. A different point from the
above embodiments is this: the CCD chip and peripheral
circuit elements are mounted in multilayered structure situ-
ated in the package, therefore, the package structure of this
embodiment is different from those of the above
embodiments, namely, the CCD chip and peripheral circuit
elements are inserted into the package from the through hole
comprising two openings both having wide and different
opening areas.

A structure and manufacturing method of Embodiment 7
is described as follows. In FIG. 8, a package 50 having an
original structure is employed in Embodiment 7. A first
opening 51 having a small opening area is disposed on a first
end face, a second opening 52 having a large opening area
and a third opening 53 having the larger opening area than
that of the opening 52 are disposed on a second end face.
Regarding a package 50, its upper frame 50a has the first
opening 51 and the second opening 52, and also has a bent
inner lead 54 situated therein. A first end of the inner lead 54
forms an exposed terminal 54a of the inner lead from a step
situated between the first opening 51 and second opening 52.
A second terminal 54b of inner lead 54 bent and extended
downward from inside of the upper frame 50a is sealed
between a lower frame 505 and the upper frame 50q, and the
end of the terminal 54b is connected in the package to a
junction point of an inner lead terminal 54c¢ exposed from a
step between the second opening 52 and third opening 53
with an outer lead 55 which is bent outside of the package
50.

The manufacturing method shown in FIG. 8 is, first, as
same as the Embodiment 1, the epoxy resin mixed with
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inorganic filler is injected into a mold where the lead frame
comprising the inner lead 54 made of phosphor bronze, etc.
and the outer lead 55 is disposed, and is inmolded at a high
temperature. Then the package 50 is taken out from the
mold. A frame body of the lead frame is cut away, and the
outer lead 55 is bent toward the inlet 26, thereby forming the
package 50. The bump 29 is formed on the electrode pad 28
of the CCD chip 27, whose back side is held by a mounting
jig(not shown), and the CCD chip 27 is inserted into the
package 50. Then, the bump 29 is press-fitted and connected
to the inner lead terminal 54a which is disposed at a first step
situated on the upper frame of the package 50. During this
press-fit operation, a position signal is feedbacked from an
optical position adjusting device(not shown) disposed in
front of the CCD chip 27 to the mounting jig, thereby an
orientation of the CCD chip 27 is finely adjusted and the
CCD chip 27 is positioned at the back side of the step of the
package 50. At the same time, ultra-violet hardening adhe-
sive 30 is injected in a specified quantity from a dispenser
which is situated beside a press-fit jig to glue four sides of
the CCD chip 27 to the package 50, and finally, the CCD
chip 27 is accurately mounted to the package 50.

Then, the peripheral circuit elements 43 are also inserted
into the lower frame 50b of package 50 from the third
opening 53, and the electrode pad 44 of peripheral circuit
clements 43 are connected via the bump 29 by press-fit to the
second inner lead terminal 54¢ which is exposed from the
step between the second opening 52 and third opening 53. At
the same time, ultra-violet hardening adhesive 30 is injected
in a specified quantity from a dispenser which is situated
beside a press-fit jig to glue four sides of the peripheral
circuit elements 43 to the package 50, and finally, the
peripheral circuit elements 43 are accurately mounted to the
package 50.

Thus, according to Embodiment 7, the CCD chip 27 and
peripheral circuit elements 43 are disposed in multilayerd or
vertical structure within the package 50, and the driving
circuit can be incorporated into the solid-state image sensing
apparatus, thereby reducing an area occupied by parts
mounted on the substrate. As a result, a high density mount-
ing into a small size video camera can be realized.

A protection panel 56, made of transparent material such
as glass, is shown in FIG. 8. The protection panel 56 protects
the inside of solid-state image sensing apparatus; however,
whether using of this protection panel 56 or not does not
change the functions as well as effects of the present
invention described in the above embodiments.

In Embodiment 5 through Embodiment 7, the tip of inner
lead can be slightly protruded from the opening toward
inside of package, as described in Embodiment 3. Thus, the
optical positioning and bonding with the bump can be
completed with ease thanks to the elasticity of the inner lead
tip. Further, in the above Embodiments 1 and 2, the case is
described that the bump 29 is disposed on the electrode pad
28 of CCD chip 27; however, the bump 29 can be disposed
at the tip of inner lead 22 and connected with the electrode
pad 47 of CCD module 46.

In Embodiment 5 through Embodiment 7, the electrode
pad 47 of CCD module 46 can be connected to the inner lead
terminal via, instead of the bump 29, the anisotropic con-
ductor which has only vertical conductivity, as described in
Embodiment 4.

Industrial Applicability

According to the above solid-state image sensing appa-
ratus and the manufacturing method thereof of the present
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invention, the invention relates to the solid-state image
sensing apparatus comprising a through hole therein, the
lead frame comprising the inner and outer leads which are
sealed in the package, and the CCD chip as well as periph-
eral circuit elements mounted in the package, and also
relates to the manufacturing method of the same. The
package has the openings on both end faces, and the areas
of the openings differ with each other. The CCD chip is
inserted from the larger opening into the package, thereby
sealing the through hole. Since the electrode pads of CCD
chip and that of the peripheral circuit elements are connected
to the inner leads via the anisotropic conductor, a number of
manufacturing processes can be greatly reduced. Further, the
mounting jig of CCD chip is disposed behind the CCD chip
and the CCD chip is optically positioned from the font, thus
highly accurate positioning can be achieved. As a result, the
solid-state image sensing apparatus, which enables a video
camera to reproduce vivid colors as well as fine pictures, can
be manufactured at a low cost.

What is claimed is:

1. A solid-state image sensing apparatus comprising:

a package having a through hole therein, openings on both
end faces thereof, and different opening areas of said
openings,

a lead frame comprising inner leads and outer leads, said
lead frame being sealed in said package, and

a solid-state image sensing device mounted in said pack-
age by being inserted from an inlet of said opening
which has a wider area, and thereby sealing said
through hole, said solid-state image sensing device
being secured to said package via an adhesive.

2. A solid-state image apparatus comprising:

a package comprising a main body having a through hole
therein, said main body having a top surface and a
bottom surface, said package further comprising a
ledge formed on said main body so as to extend
inwardly toward the center of said through hole, said
ledge comprising an upper surface and a lower surface;

a lead frame comprising inner leads and outer leads, said
lead frame being sealed in said package such that said
inner leads extend inwardly from said main body so as
to be adjacent said lower surface of said ledge; and

a solid-state image sensing device having an upper sur-
face and a lower surface and a plurality of electrode
pads disposed on said upper surface, each of said
plurality of electrode pads coupled to one of said inner
leads;

said solid-state image sensing device being secured to
said main body of said package via an adhesive.

3. The solid-state image sensing apparatus of claim 2,
wherein each of the electrode pads is connected to the inner
lead via a bump.

4. The solid-state image sensing apparatus of claim 2,
wherein each of the electrode pads is connected to the inner
lead via an anisotropic conductor having only vertical con-
ductivity.

5. The solid-state image sensing apparatus of claim 2,
wherein a tip of the inner lead to which the electrode pad is
connected extends beyond said ledge.

6. A solid-state image sensing apparatus comprising;

a package having a through hole therein, openings on both
end faces thereof, and different opening areas of said
openings,

a lead frame comprising inner leads and outer leads, said
lead frame being sealed in said package,

a substrate on which a solid-state image sensing device
and a peripheral circuit chip are mounted being inserted
into the package from a wider opening thereof, and
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an electrode pad of said substrate being connected to said
inner lead exposed from around a smaller opening of
said package,

said substrate being secured to said package via an
adhesive.

7. A solid-state image sensing apparatus comprising:

a package having a through hole therein, openings on both
end faces thereof, and different opening areas of said
openings,

a lead frame comprising inner leads and outer leads, said
lead frame being sealed in said package,

a semiconductor substrate having a solid-state image
sensing device and a peripheral circuit chip disposed on
an upper surface thereof, said semiconductor substrate
being inserted into a plastic package via the larger of
two openings formed in said package, and

an electrode pad of said semiconductor substrate being
connected to the inner lead exposed from around the
smaller opening of said package,

said semiconductor substrate being secured to said pack-

age via an adhesive.

8. The solid state image sensing apparatus of claim 6 or
claim 7, wherein a shading film covers an entire upper
surface of said substrate except an upper surface of the
solid-state image sensing device.

9. The solid-state image sensing apparatus of claim 6 or
claim 7, wherein an electrode pad formed on the substrate is
connected to the inner lead via a bump.

10. The solid-state image sensing apparatus of claim 6 or
claim 7, wherein an electrode pad formed on the substrate is
connected to the inner lead via an anisotropic conductor
which has only vertical conductivity.

11. The solid-state image sensing apparatus of claim 6 or
claim 7, wherein an electrode pad formed on the substrate is
connected to the inner lead at an outer portion of said lead,
said outer portion of said lead extending into the openings of
the package.

12. A solid-state image sensing apparatus comprising:

a package having a through hole therein, openings on both
end faces thereof, and different opening areas of said
openings,

a lead frame comprising inner leads and outer leads, said
lead frame being sealed in said package, and

a solid-state image sensing device and a peripheral circuit
chip both mounted in said package, said solid-state
image sensing device being connected to a first inner
lead exposed beneath a first step surface formed in said
package, said solid-state image sensing device being
secured to said package via an adhesive, and said
peripheral circuit chip being connected to a second
inner lead exposed beneath a second step surface
formed in said package, said peripheral circuit chip
being secured to said package via an adhesive.

13. A manufacturing method of a solid-state image sens-
ing apparatus comprising a package having a through hole
therein, a lead frame comprising inner leads and outer leads,
said lead frame being sealed in said package, and a solid-
state image sensing device mounted in said package, said
manufacturing method comprising the steps of:

inserting said solid-state image sensing device into said
through hole,

connecting an electrode pad of the solid-state image
sensing device inserted in the through hole to the inner
lead via a bump or an anisotropic conductor having
only vertical conductivity, while simultaneously adjust-
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ing the optical positioning of said solid-state image
sensing device, and

securing said solid-state image sensing device to the

package with an adhesive.

14. A manufacturing method of a solid-state image sens-
ing apparatus comprising a package having a through hole
therein, a lead frame comprising inner leads and outer leads,
said lead frame being sealed in said package, and a solid-
state image sensing device as well as a peripheral circuit
~ chip mounted in said package, said manufacturing method
comprising the steps of:

forming said solid-state image sensing device and a group

of wirings on a semiconductor substrate,

mounting said peripheral circuit chip on the solid-state
image sensing device to connect with said group of said
semiconductor surface,

inserting said semiconductor substrate into the through
hole,

connecting an electrode pad disposed on the semiconduc-
tor substrate to the inner lead via a bump or an
anisotropic conductor having only vertical
conductivity, while simultaneously adjusting the opti-
cal positioning of said solid-state image sensing device,
and

securing the semiconductor substrate on which the solid-
state image sensing device and the peripheral circuit
chip are mounted to the package via an adhesive.

15. A manufacturing method of a solid-state image sens-
ing apparatus comprising a package having a through hole
therein, a lead frame comprising inner leads and outer leads,
said lead frame being sealed in said package, and a solid-
state image sensing device as well as a peripheral circuit
chip mounted in said package, said manufacturing method
comprising steps of:

mounting said solid-state image sensing device and said

peripheral circuit chip on a substrate where a group of
wirings is disposed in order to connect the solid-state
image sensing device and the peripheral circuit chip to
the group of wirings,
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inserting the semiconductor substrate into the through

hole,

connecting an electrode pad disposed on a periphery of

the substrate to the inner lead via a bump or an
anisotropic conductor having only vertical
conductivity, while simultaneously adjusting the opti-
cal positioning of the solid-state image sensing device,
and

securing the semiconductor substrate on which said solid-

state image sensing device and said peripheral circuit
chip are mounted to the package via an adhesive.

16. A manufacturing method of a solid-state image sens-
ing apparatus comprising a package having a through hole
therein, a lead frame comprising inner leads and outer leads,
said lead frame being sealed in the package, and a solid-state
image sensing device as well as a peripheral circuit chip
mounted in said package, said manufacturing method com-
prising steps of:

inserting said solid-state image sensing device into the

through hole,

connecting an electrode pad of the solid-state image

sensing device to a first inner lead via a bump or an
anisotropic conductor having only vertical
conductivity, while simultaneously adjusting the opti-
cal positioning of the solid-state image sensing device,
said first inner lead being disposed beneath a first step
surface formed in said package,

securing the solid-state image sensing device to the pack-

age via an adhesive,

inserting the peripheral circuit chip into the through hole,

connecting an electrode pad of the peripheral circuit chip

to a second inner lead via a bump or an anisotropic
conductor having only vertical conductivity, to com-
plete an electrical connection, said second inner lead
being disposed beneath a second step surface formed in
said package, and

securing the peripheral circuit chip to the package via an

adhesive.
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Abstract of the Disclosure ~_...__.—/

A lead frame 24 comprising an inner lead 22 and outer lead 23 is
sealingly filled from a through-hole into a package 21. A CCD chip 27 is
inserted from an inlet 26 into the package 21. An electrode pad ‘28 is
connected to the inner lead 22 via a bump 29 to complete an optical
positioning and an electrical connection, then the positions of these
components are fixed by glue. As a result, a solid-state image sensing
apparatus can be manufactured at a low cost, and an accurate positioning can
be realized. Thus, the solid-state image sensing apparatus can be employed

to a video camera of high quality picture to reproduce vivid colors and fine

pictures.
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Solid-state Image Sensing Apparatus and
207K
Manufacturing Method Thereof
Field of Ehgineering
5 The present invention relates to a solid-state image sensing apparatus

using a solid-state image sensing device (hereinafter called CCD chip) in a
package made of plastic, ceramic or glass(hereinafter called package), more

particularly to a solid-state image sensing apparatus using three CCD chips,

£ which is used for a video camera and required severe optical positioning

Pt

10 accuracy. The present invention also relates to the manufacturing method of

the solid-state image sensing apparatus.

Background of Engineering -

Recently, a video camera, a home-use video camera among others, has

t,i 15  been equipped with the better functions in addition to its reducing size and

weight. Consumers have demanded the better quality picture such as of high
color fidelity as well as displaying detail. In order to satisfy this demand,
technical levels relating to many components of the video camera have been
highly enhanced, and in particular, performance of thé CCD chip which is
20 called "a heart of video camera," has been remarkably progressed in
increasing a number of pixels. On the oi;her hénd, a home-use video camera
of which main stréam has been one-eye ‘yvideo camera using one CCD chip,
starts replacing the one-eye with a three-eye using three CCD chips which has
been employed in an expensive professional vi‘(»leo camera, namely, three CCD

25 chipg correspond to Red, Green, Blue colors. Comparing with the one-eye
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video camera, the three-eye video camera is required an ultra positioning
accuracy because three CCD chips are to be optically disposed at correct
positions. Since the home-use video camera has been designed to be portable
and smaller in size, many of the vcomponents are gmunted ih an extreme high
density. Therefore, the solid-state image sensing apparatus for the home-use
video camera is required to change itself in its own stfucture.

Fig. 9 and Fig. 10 depict a conventional solid-state image sensing
apparatus. Fig. 9is a cross section of a solid-state image sensing apparatus
in a ceramic package which was once a mainstream. A ceramic package 1, on
which metallized conductor 2 is formed, has a concave part 3 in the center
thereof. On the concave part 3, a CCD chip 4 is mounted by die bonding, and
an electrode pad 6 of CCD chip 4 is wire-bonded to the metallized conductor 2
by a metal lead 7. A lead terminal 8 is deposited to an end yface Q‘f metallized
conductor 2 exposing itself from the side of ceramic package 1. |

Fig. 10 is a cross section of a solid-state image sensing apparatus in a
plastic package. A lead frame 11 comprising an inner lead 9 and an outer
lead 10 is inmolded in a plastic package 12. At a ceﬁter of the plastic
package, a concave portion13 is situated. The CCD chip 4 is di-bonded by
conductive paste 14to the concave portion 13, and the electrode pad 6 on the
CCD chip 4 is wire-bonded to the inner léad 9 by the metal lead 7 as same as
the case of the ceramic package shown in Fig. 9.

However, aceording to the above conventional solid-state image sensing
apparatus and the manufacturing method thereof, the CCD chip in either the
ceramic package 1 or plastic package 12,is mounted on the base of either

‘concave part 3 or 13 by die bonding. When this conventional solid-state
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image sensing apparatus having the above structure is mounted to the three-
eye video camera and is accurately positioned in optical manner, the base of
concave part 3 or 13 of ceramic package 1 or plastic package 12 to which the
CCD chip 4 is die-bonded should be processed in high accuracy. Also a level
of parallelism with regard to the base and an upper face of ceramic package 1
or plastic package 12 should be highly accurate. \These factors not only
increase a cost of ceramic package 1 or plé.stic package 12but also raise a cost
of mountirlg process of CCD chip 4. The wire-bonding method for.connecting
the electrode pad 6 of CCD chip 4 with the metallized conductor 2 or the inner
lead 9 via the metal lead 7 is a classic manufacturing technique expecting a
low defect ratio and requiring little effort for replacing chips; however, this
method limits the size reduction of solid-state image sensing apparatus, and
cannot fully respond to a request of reducing a size thereof from the market of

-

home-use video camera.

Disclosure of the Invention

The present invention aims to provide a solid-state image sensing
apparatus mountable to a video camera of high quality picture, which not only
can reproduce vivid colors and fine pictures but also can be manufactured at a
low cost. The present invention also aims to provide a manufacturing
method of the solid-state image sensing apparatus.

The solid-state image sensing apparatus according to the present
invention comprises a package having a through hole therein, a lead frame
comprising an inner lead and an outer lead sealed therein, and a CCD chip

loaded therein. Both the end faces of the package have different opening
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areas. The CCD chip can be mounted from the opening having the wider
opening area, and thereby shutting the through hole tightly.

Another type of the solid-state image sensing apparatus according to
the present invention has the opening of the package. The electrode pad of
CCD chip is connected via the inner lead to the opening, and the opening area
is smaller than the entire area of CCD chip.

Still anofher type of the solid-state image sensing apparatus according
to the present invention has theb package having a through hole therein, and
the lead frame comprising the inner lead and outer lead sealed therein, and a
substrate on which the CCD chip and peripheral circuit elements are mounted
being loaded into the package from the opening which has the wider opening
area, and the electrode pad of substrate connected to the inner lead exposed
from a périphery of end face of the opening which has the smaller opening
area.

Further another type of the solid-state image sensing apparatus of the
present invention has the package having a through hole therein, and the lead
frame comprising the inner lead and outer lead sealed therein, and the
peripheral circuit elements mounted on é substrate which is disposed on an
upper surface of the substrate excluding the surface where the CCD chip is
mounted. The two substrates are loaded into the package from the opening
which has the wider opening area. The electrode pad is connected to the
inner leéd exposed from the périphery end face of the opening which has the
smaller opening area.

Another type of thg solid-state image sensing apparatus of the present

invention has the package having the through hole therein, and the lead
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frame comprising the inner lead and outer lead sealed therein, and the CCD
chip fixed and coupled to a ﬁi'st inner lead efcposed from a first step of the
package, and the periphéral circuit elements fixed and connected to a second
inner lead exposed frqm a second step of the package.

A manufacturing method according to the present invention relates to
the solid-state image sensing apparatus which has the package comprising a
through hole therein, and the lead frame comprising the inner lead and outer
lead sealed therein, and the CCD chip mounted therein. The CCD chip is
loaded into the through hole of the package from the opening which has the
wider opening area. The electrode pad of solid-state imége sensing
apparatus is coupled to the inner lead via a bump or an anisotropic conductor
having only vertical conductivity so that optical positioning as well as
electrical connecting is completed. Then a back side of the CCD ¢hip is glued
to the package by adhesive.

Another manufacturing method according to the present invention
relates to the solid-state image sensing apparatus which has the package
comprising the through hole therein, and the lead frame comprising the inner
lead and outer lead sealed therein, and the CCD chip as well as the peripheral
circuit elements mounted thefein. The CCD chip and group of wirings are
formed on a semi-conductor substrate, then the periphery circuit elements are
disposed on the substrate excluding a preoccupied place by the CCD chip‘, and
connected to the group of wirings. Next, the substrate is loaded into the
through hole from the opening which has the wider opening area. The
electrode pad disposed around the upper surface of the substrate is connected

to the inner lead via the bump or anisotropic conductor so that the optical
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positioning as well as electrical connection is completed. Then the back side
of the substraté having the CCD chip and peripheral circuit elements thereon
is glued to the package by adhesive.

Still another manufacturing method according to the present invention
relates to the solid-state image sensing api)aratus which has the package
comprising the through hole therein, and the lead frame comprising the inner
lead and outer lead sealingly filled therein, and the CCD chip as well as the
peripheral circuit elements loaded therein. The CCD chip and the peripheral
circuit elements are mounted on the substrate where the group of wirings
were already disposed, and the CCD chip and the peripheral circuit elements
are connected to the group of wirings. The substrate is loaded into the
through hole from the obening which has the wider opening area. The
electrode pad disposed at periphery of the upper surface of the substrate is
connected to the inner lead via the bump or anisotropic conductor so that the
optical positioping as well as electrical connection is completed. Then the
back side of the substrate having the CCD chip and peripheral circuit
elements thereon is glued to the package by adhesive. -

Further another mamifacturing method according to the present
invention relates to the solid-state image sensing apparatus which has the
package comprising the through hole therein, and the lead frame éomprising
the inner and outer leads sealed therein, and the CCD chip as well as the
peripheral circuit elements mounted therein. The CCD chip is loaded into
the through hole of the package from the opening which has the wider opening
area, and the electrode pad 1s connected to the first inner lead via the bump or

the aniso*tropic conductor so that optical positioning as well as electrical
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connection is completed. Then the back side of the CCD chip is glued to the
package by adhesive, and the peripheral circuit elements is loaded into the
through hole frpm the same opening used when the CCD chip loaded. The
electrode pad of the peripheral circuit elements is electrically connected to the
second inner lead via the bump or the anisotropic conductor, and then the
back side of the peripheral circuit elements is glued to the package by
adhesive. |

According to the present invention, the through hole is provided in the
package, and the CCD chip can be loaded into the package from the bottom
side, namely from the opening which has the wider opening area. The
electrode pad of CCD chip is electrically connected to the bump or the
anisotropic conductor, and also optically positioned at the same time. Thus,
the present invention can reduce a number of manufacturing” processes
comparing with the conventional method which requires two bonding
processes including the dié-bénding of CCD chip and the wire-bonding of
electrode pad. Further, because a loading jig for the CCD chip can be
disposed at the back side of CCD‘ chip,‘ the CCD chip can be optically
positioned with ease from the front, thus more accurate positioning can be

expected.

Brief Description of the Drawings
Fig. 1 is a cutaway perspective view of the solid-state image sensing
apparatus of an exemplary embodiment of the present invention.

Fig. 21is a cross section of the solid-state image sensing apparatus of the

first exemplary embodiment of the present invention.




10

15

20

25

P13943
8

Fig. 3 is a cross section of the solid-state image sensing apparatus of the
second exemplary embodiment of the present invention.

Fig. 4 is a cross section of the solid-state image sensing apparatus of the
third exemplary embodiment of the present invention.

Fig. 5 is a cross section of the solid-state image sensing apparatus of the
fourth exemplary embodiment of the present invention.

Fig. 6 is a cross section of the solid-state image sensing apparatus of the
fifth exemplary embodiment of the present invention.

Fig. 7 is a cross section of the solid-state image sensing apparatus of the
sixth exemplary embodiment of the present invention.

Fig. 8 is a cross section of the solid-state image sensing apparatus of the
seventh exemplary embodiment of the present invention.

Fig. 9 is a cross section of a conventional solid-state image sensing
apparatus.

Fig. 10 is a cross section of another conventional solid-state image

sensing apparatus.

The Description of Preferred Embodiment
An exemplary embodiment of the present invention is stated here by
referring to Fig. 1, which is a cutaway perspective view of an exemplary
embodiment accordiﬁg to the present invention. A lead frame 24 comprising
an inner lead 22 and an outer lead 23is inmolded in a package 21. As Fig. 1
depicts, a through hole is provided at the center of the package 21, and in
front side of the package 21, an opening 25 which has a»smaller opening area

is situated, and another opening 26 (hereinafter called “inlet")which has a
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wider opening area is situated at the back side th_ereof. The area of opening
25 is smaller than that of CCD chip27. An inner lead 22 is exposed from the
back side of a step between the opening 25 and the inlet 26, and> the inner lead
22 is electrically connected to a bump 29 disposed on an electrode 28 of CCD
chip 27.

Next, a manufacturing method according to the present invention is
described. Fig. 2 is a cross section of the solid-state image sensing apparatus
according to the first exemplary embodiment of the present invention. Epoxy
resin mixed with inorganic filler is injected into a mold where the lead frame
24made of phosphor bronze, etc. is disposed, and is inmolded at a high
temperature. Then the package 21 is taken out from the mold. A frame
body of the lead frame 24 is cut away, and the outer lead 23 is bent toward the
inlet 26, thereby forming the package 21. The bump 29 is formed on the
electrode pad 28 of the CCD chip 27, whose back side is held by a mounting
jig(not shown),and the CCD chip 27 is inserted into the package 21 from the
inlet26. Then, the bump 29 is pl;ess-ﬁtted and connected to the inner lead 22
which is exposed from a back side of the step situated between the opening 25
and the inlet 26. During this press-fit operation, a position signal is
feedbacked from a optical position adjusting device(nof shown) disposed in
front of the CCD chip 27to the mounting jig, thereby finely adjusting an‘
orientation of the CCD chip 27 and disposing the CCD chip 27 on the back side
of the step of the’ package 21. At the same time, ultra-violet hardening
adhesive 30 is injected in a specified quantity from a dispenser which is
situated beside a press-fit jig to glue four sides of the CCD chip 27 to the

package 21, and finally, the CCD chip 27 is accurately mounted to the
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package 21.

Fig. 3 is a cross section of the solid-state imége sensing apparatus used
in a second exemplary embodiment of the present invention. A different
point from the first exemplary embodiment is this: a tip 22a of the inner lead
22 slightly protrudes from the openihg 25 toward inside. This structure
facilitates the optical positioning as well as the bonding between the inner
lead and the bump 29 thanks to elasticity of the tip 22a.

In the first and second exemplary embodiments, the bump 29is
disposed on the electrode pad 28; however, the bump 29 may be disposed at
the tip of inner lead 22 and coupled with the electrode pad 28 of CCD chip 27.

Fig. 4 is a cross section of the solid-state image sensing apparatus used
in Embodiment 8. The inner leads 22 are cut so that they seem to be
arranged in parallel from their cross sectional view. In thisfv:gmbodiment,
the electrode pad 28 of CCD chip 27 and the inner leads 22 are connected via
the anisotropic conductor 31 which has conductivity in only t;he vertical
direction instead of via the bump 29. Thanks to the elasticity of anisotropic
conductor 31 made of conductive rubber or the like, the CCD chip 27 can be
optically positioned with ease as same as the second embodiment.

According to this exemplary embodiment, an assembly process can be
substantially simplified because of the structure as follows: the through hole
is provided in the package 21, and the CCD chip 27 is loaded from the inlet 26
which is situated on the back side of package 21, namely, on the side of outer
leads, and the exposed inner lead 22 from the back side of the step situated
between the opening 25 and the inlet 26 is connected to the electrode pad 28 of

CCD chip 27 elé_ctrically via the bump or anisotropic conductor, at the same
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time, an optical positioning be;tweﬁen the inner lead 22 and the electrode pad
28 is completed. Further, since the mounting jig of CCD chip 27 can be
disposed on the back side of CCD chip 27, the CCD chip’27‘.can be optically
positioned from the front with ease, thus an accurate positioning can be
achieved.

Fig. 5 is a cross section of the sdlid-state image‘sensing apparatus used
in Embodiment 4. Epoxy resin mixed with inofgam'c filler is injected into a
mold where the lead frame 24 made of phosphor bronze, etc. are disposed, and
is inmolded at a high temperature. Then the package 21 is taken out from
the mold. A frame body of the lead frame 24 is cut away, and the outer
lead23 is bent toward the inlet 26, thereby forming the package 21.
A substrate 42 comprising a semiconductor substrate such as silicon wafer, on
which a group of ;;virings (not shown) and a CCD chip 41 are formfd, and on a
part of the substrate surface, a peripheral circuit elements 43 are disposed in
a face-down way; the peripheral circuif elements 43 were produced in a
separate manufacturing process. A bump 29 disposed on an electrode pad
44o0f the peripheral circuit elements is connected to én electrode pad 45 of the
group of wirings on the substrate 42, thereby producing a function device 46
(hereinafter called “CCD module").A back side of the CCD module 46 is held
by a mounting jig (not showﬁ), and is inserted from the inlet 26 into the
package 21.Then, the bump 29 on an electrode pad 47 disposed around the
CCD module 46 is press-fitted to the inner lead 22 exposed from the back side
of the step situated between the opening 25 and the inlet 26,vti1us the bump
29 is electrically connected with the inner lead 22. During this press-fit

operation, a position signal is feedbacked from an optical position adjusting
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device(not shown)disposed in front of the CCD chip 41 to the mounting jig,
thereby finely adjusting an orientation of the CCD chip 41 and disposing the
CCD module 46 on the back side of the step of the package 21. At the same
time, ultra-violet hardening adhesive 30 is injected in a specified quantity
from a dispenser which is situated beside a press-fit jig to glue four sides of
the CCD chip 41 to the package 21, and finally, the CCD chip 41 is accurately
mounted to the package 21.

Fig. 6 is a cross section of the solid-state imagé sensing apparatus used
in Embodiment 5 of the present invention. This einbodiment is one of
variations of Embodiment 4 described above. The method of accurately
mounting the CCD chip 41 to the package2l is the same as that of the
Embodiment 4 from the standpoints of structure and manufacturing, namely,
the CCD module 46 on which the CCD chip, peripheral circuit elements and
the group of wirings are formed, is inserte(i from the inlet 26, and the CCD
module 46is fixed to the package 21, while the optical position of CCD chip41
is fine adjusted. A different point from the Embodiment 4 is this: in
Embodiment 4, the CCD chip is formed directly on the semiconductor
substrate, which is to be the substrate 4'2 of the CCD module 46, through a
circuit-chip-forming-process such as a direct diffusion process, on the other

hand ;n Embodiment 5, the CCD chip 41 as well as peripheral circuit

~ elements 43 was already produced in a separate process, and the CCD chip 41

and peripheral circuit elements 43 are disposed on the substrate 42 on which
the group of wirings have been formed, and thereby they are electrically

connected to form the CCD module 46.
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Accordingly, the substrate 42 used in this embodiment may be made of
a material other than semiconductor. As shown in Fig. 6,when the CCD chip
41 produced in the separate process is mounted on the substrate 42, the
electrode of CCD chip 41 is wire-bonded to the elect;rode terminal of the group
of wirings by using a metal wire 47a.

Fig. 7 is a cross section of the solid-state image s;ansing apparatus used

in Embodiment 6. This embodiment is also one of variations of Embodiment

5 above mentioned. A different point from Embodiment 5 is this: in

Embodiment 5, the peripheral circuit elements 43 are connected to the
substrate 42 via the bump 29 in the face-down way same as that in
Embodiment 4; however, in this Embodiment 6, the peripheral circuit
elements 43 are disposed on the substrate 42 in the face-up wéy(the face on
which a circuit is formed is situated upi&ard) as the CCD chgf 41 is in
to the electrode terminal of the group of wiring by using the metal wire 47a.

Embodiments 4, 5, and 6 have some similarities as well as differences
with each other. An advantage of the solid-state image sensing apparatus in
these embodiments are as follows.

First, in Embodiment 4, since the CCD chip 41 is formed on the
substrate 42 together with other groups of wirings at the same time, the
electrode of CCD chip 41 is electrically connected to the electrode terminals of
the groups of wirings with ease and reliably. Therefore, Embodiment 4 is
effective for reducing the size of the solid-state image sensing apparatus.

Second, in Embodiment 5, since the CCD chip, which has a large

number of pixels to be highly accurate and, as a result, an yield ratio

1
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generally has to be extraordinarily low, is produced in the separate process,
only defect-free CCD chips are put into the assembly process, thereby
reducing the total cost.
Third, in Embodiment 6, the electrodes of CCD chip 41 and peripheral
5 circuit elements 43 are connectea to the electrode terminal of group of wirings
by mounting fechhique or wire-bonding method, both are classic techniques
and have high reliability based on ample experience of mounting engineering
and automatic mounting machines. Since the surface on which the circuit
elements 43 are formed is situated upward, a shading film 48 is required;
10 however, when defects are found in the CCD chip 41 or the peripheral circuit
elements 43, the defective parts can be easily replaced and the other parts
also can be used again. In Fig. 7, a glass substrate 49 is made from the
shading film by being deposited with metal or by sputtering. -
As described above, the solid-state image sensing apparatus ip
15 Embodiments 4, 5, or 6 is used depending on a requested performance, price,
and application.
Fig.81is a cross section of the solid-state image sensing apparatus used
‘in Embodiment 7. . A different point from the above embodiments is this: the
CCD chip and peripheral circuit .elements are mounted in multilayered
20 structure situated in the package, therefore, the package structure of this
embodiment is different from those of the above embodiménts, namely, the
CCD chip and peripheral circuit elements are ihserted into the package from
the through hole comprising two openings both having wide and different
opening areas.

25 A structure and manufacturing method of Embodiment 7 is described
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as follows. In Fig. 8, a package 50 having an original structure is employed

in Embodiment 7. A first opening 51 having a small opening area is disposed
on a first end face, a second opening 52 having a large opening area and a
third opening 53 having the larger opening area than that of the opening 52
are disposed on a second end face. Regarding a package 50, its upper frame
50a has the ﬁrst opening 51 and the second opening 52, and also has a bent
inner lead 54 situated therein. A first end of the inner lead 54 forms an
exposed terminal 54a of the inner lead from a step situated between the first
opening 51 and second opening 52. A second terminal 54b of inner lead 54
bent and extended downward from inside of the upper frame 50a is sealed
between a lower frame 50b and the upper frame 50a, and the end of the
terminal 54b is connected in the package to a junction point of an inner lead
terminal 54c exposed from a step between the second' opening 52 and third
opening 53 with an outer lead 55 which is bent outside of the package 50.

The manufacturing method shown iﬁ Fig. 8 is, first, as same as the
Embodiment 1, the epoxy resin mixed with inorganic filler is injected into a
mold where the lead frame comprising the inner lead 54 made of phosphor
bronze, etc. and the outer lead 55 is disposed, and is inmolded at a high
temperature. Then the package50 is taken out from the mold. A frame
body of the lead frame is cut away, and the outer lead 55 is bent toward the
inlet 26, thereby formingy the package 50. The bump 29 is formed on' the
electrode pad 28 of: the CCD chiﬁ 27, whose back side is held by a mounting
jig(not shown), and the'CCD chip 27 is inserted into the package 50. Then,
the bump 29 is press-fitted and connected to the inner lead terminal 54a

which is disposed at a first step situated on the upper frame of the package 50.
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During this press-fit operation, a position signal is feedbacked from an optical
position adjusting device(not shown) disposed in front of the CCD chip 27 to
the mounting jig, thereby an orientation of the CCD chip 27 is finely adjusted
and the CCD chip 27 is positioned at the back sicie of the step of the package
50. At the same time, ultra-violet hardening adhesive 30 is injected in a
specified quantity from a dispénser which is situated beside a press-fit jig to
glue four sidés of the CCD chip 27 to the package 50, and finally, the CCD chip
27 is accurately mountéd to the package~ 50.

Then, the peripheral circuit elements 43 are also inserted into the lower
frame 50b of packagé 50 from the third opening 53,and the electrode pad 44 of
peripheral circuit elements 43 are cgnnected via the bump 29 by press-fit to

the second inner lead terminal 54¢ which is exposed from the step between the

hardening adhesive 30 is injected in a specified quantity from a dispenser
which is situated beside a press-fit jig to glue four sides of the peripheral
circuit elements 43 to the package 50, and finally, the peripheral circuit
elements 43 are accurately mounted to the package 50.

Thus, according to Embodiment 7, the CCD chip 27 and peripheral
circuit elements 43 are disposed in multilayerd or vertical structure within
the package 50, and the driving circuit can be incorporated into the solid-state
image sensing apparatus, thereby reducing an area occupied by parts
mounted on the substrate. As a result, a high density mounting into a small
size video camera can be realized.

A protection panel 56, made of transparent material such as glass, is

shown in Fig. 8. The protection panel 56 protects the inside of solid-state
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image sensing apparatus; however, whether using of this protection panel 56
or not does not change the functions as well as effects of the present invention
described in the above embodiments.

In Embodiment 5 through Embodiment 7, the tip of inner lead can be
slightly protruded from the opening toward inside of packége, as described in
Embodiment 3. Thus, ‘the optical positioning and bonding with the bump can
be completed with ease thanks to the elasticity of the inner lead tip. Further,
in the above Embodiments 1 and 2, tile case is described that the bump 29
is disposed on the electrode pad 28 of CCD chip 27; however, the bump 29 can
be disposed at the tip of inner lead 22 and connected with the electrode pad 47
of CCD module 46.

In Embodiment 5 through Embodiment 7, the electrode pa_d 470of CCD
module 46 can be connected to the inner lead terminal via, ing;ead of the
bump 29, the anisotropic conductor which has only vertical conductivity, as

described in Embodiment 4.

Industrial Applicability
According to the above solid-state image sensing apparatus and the
manufacturing method thereof of the. present invention, the invention relates
to the solid-state image sensing apparatus comprising a thrpugh hole i:herein,
the lead frame comprising the ixiner and outer leads which are sealed in the
package, and the CCD chip as well as peripheral circuit elements mounted in
the package, and also relates to the manufacturing met}iod of the same. The

package has the openings on both end faces, and the areas of the openings

25  differ wi'th each dther. The CCD chip is inserted from the larger opening into
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the package, thereby sealing the through hole. Since the electrode pads ovf
CCD chip and that of the peripheral circuit eiements are connected to the
inner leads via the anisotropic conductor, a number of manufacturing
processes can be greatly reduced. Further, the mounting jig of CCD chip is
disposed behind the CCD chip and the CCD chip is optically positioned from
the front, thus highly accurate positioning can be achieved. As a result, the
éolid-state image sensing aﬁparatus, which enables a video caméra to

reproduce vivid colors as well as fine pictures, can be manufactured at a low

cost.
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What is claimed is:

. A solid-state image sensing apparatus comprising:

(a) a package having a through hole therein, openings on both end

faces thereof, and different opening areas of said openings, |

5 () a lead Frame comprisihg the inner and outer leads, said lead
frame being sealed in said\package which has a through hole, and

(c) a solid-state ’age sensing elemeﬁt (CCD chip) mounted in

said package by being inserted\from dn inlet of said opening which has a

wider area, and thereby sealing said\through hole.

b LY

1

i”: 10 2 A solid-state image sensihg apparatus comprising
| % (a) a\package having a through hole therein, openings on both end
| "? faces thereof, ‘
| ::: : mner and outer leads, said lead
% zﬁ’ frame being sealed in said ’ which has a through hole, and
ii 15 | (¢) a solid-sta og_sensing element (CCD chip) mounted in

said package, said CCD chip having ax electrode pad which is connected via

said inner lead to said opening of which areq is smaller than an entire area of

said CCD chip.

. The solid-state image sensing apparatus of Claim 2wherein the

20 electrode pad of the CCD chip is connected via the bump to the inner lead.

4. The solid-state image sensing apparatus of Claim 2 wherein the

electrode pad of the CCD chip is @sgnected to the inner lead via an anisotropic
conductor having only vertical conductivy

5. The solid-state image sensing apparatus of Claim 2 wherein

25  atip of the inner lead to which the electrode pad of the~xCCD chip is connected
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i§ protruded from around the opening.

6. A solid-state image sensing apparatus comprising:

(a) a package having a through hole therein, openings on both end
faces thexeof, and different opening areas of said openings,

(b) a lead frame comprising the inner and outer leads, said lead
frame being sealed in said package which has a through hole,

(c) \ substrate on which a CCD chip and a peripheral circuit
element are mounted being inserted into the package from a wider opening
thereof, and

(d) an elegtrode pad of said substrate being connected to said. inner
lead exposed from arolnd a smaller opening of said package.

7. A solid-state image sensing apparatus comprising:

(a) a package having a through hole therein, openings-en both end
faces thereof, énd different opening areas of said openings,

(b) a lead frame cymprising the inner and outer leads, said lead
frame being sealed in said package which has a through hole,

(c) a semiconductor substrate on which, except a place a CCD chip
is formed, a peripheral circuit eldment is disposed, said substrate being
inserted into a plastic package, which has a plurality of openings having
different opening areas, from a wider opening of said package, and

(d) an electrode pad of said semiconductor\ substrate being
connected to the ihner lead exposed from around a smallér opening of said
package .
8. The solid state image sensing appb atus of Claim 6 or Claim 7,

wherein a shading film covers an entire upper surface of said substrate except
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a‘Q upper surface of the CCD chip.

9. The solid-state image sensing apparatus of Claim 6or Claim 7,
wherkin an electrode pad 0f the substrate is connected to the inner lead via
a bump |
10. The solid-state image sehsing appératu‘s'of Claim 6 or Claim 7,
wherein an alectrode pad of the substrate is connected to the inner lead via an
anisotropic conductor which has only vertical conductivity.
solid-state image sen—sing apparatus of Claim 6 or Claim 7,
wherein an electroge pad of the substrate is connected to the inner lead of
which tip is protruded\from around the opening of the package.
12. A solid-sthte image sensing apparatus comprising:

(a) a package having a through hole therein, openings on both end
faces thereof, and different ogening areas of said openings,

(b) a lead frame comprising the inner and outer leads, said lead
frame being sealed in said package which has a through hole, and

(c) a solid-state image Sensing element (CCD chip) and
a peripheral circuit element both myunted in said package, said CCD chip
being connected to a first inner lead expysed from a first step situated to said
package, and said peripheral circuit eliment being connected to a second
inner lead exposed from a second step situated to said package.

13. A manufacturing rﬁethod of\ a sblid~state image sensing

apparatus comprising a package having a through hole therein,va lead frame
comprising inner and outer leads, éaid lead me being sealed in said-

package, and a solid-state image sensing element \ (CCD chip) mounted in

said package, said manufacturing method comprising
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) insert said CCD kchip into said through hole from a wider

opening area\of the package,

(b) tonnect an electrode pad of the CCD h chip inserted in the
through hole to the inner lead via a bump or an anisotropic conductor, which
has only vertical tonductivity, to complete an oﬁtiCal. positioning as well as
electrical connection, and

(c) fix a back side of the .CCD chip to the package with glue.

14. A manyfacturing method of a solid-state image sensing
apparatus comprising a package having a through hole therein, a lead frame
comprising the innef and outer leads, said lead frame being sealed in said
package, and a solid-state \mage sensing element (CCD chip) as well as a
peripheral circuit element mounted ih said package, said manufacturingv
method comprising the steps of

(a) form said CCD chip and a group of wirings on a semiconductor
substrate,

(b) mount said peripheril circuit element on a surface except the
preoccupied place by the CCD chip td,connect with said group of wiring,

(c) insert said substrate int§ the through hole from a wider opening
of the package,

(d) connect an electrode pad disposed on around the substrate to
the inner lead via a bump or an anisotropi conductor, which has only vertical
conductivity, to complete an optical positior;i g and electrical connection, and

(e) fix a back side of the substrate v?hich the CCD chip and the

peripheral circuit element are mounted to the package with glue.
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5. A manufacturing method of a solid-state image sensing

apparatus comprising a package having a through hole therein, a lead frame
comprising the inner and oﬁter leads, said lead frame being sealed in said
package, and a\solid-state image sensing elemer;t (CCD chip) as well as a
peripheral circuif element mounted in said package, said manufacturing
method comprising steps of:

(a) mount kaid CCD chip and said peripherél circuit element on a
substrate where a group of wirings is ciisposed in order to connect the CCD
chip and the peripheral circuit to fhe group of wirings,

(b) inserf the fubstrate into the through hole from a wider
opening of the package,

(¢) connect an electrode pad disposed on a periphery of the
substrate to the inner lead via bump or an anisotropic conductgg", which has
only vertical conductivity, to complete an optical positioning and electrical
connection, and

(d) fix a back side of the substrate where said CCD chip and said
peripheral circuit element are mounted to the package with glue.

16. A manufacturing method of a solid-state image sensing
apparatus comprising a package having through hole therein, a lead frame
comprising the inner and outer leadé, said lead frame being sealed in the
package, and a so}lid-state image seﬁsing ement (CCD chip) as well as a
peripheral circuit element rﬁounted in sai. package, said manufacturing
method comprising steps of:

(a) insert said CCD chip into the through hole from a wider

opening of the package,
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) connect an electrode pad] of the CCD chip to a first inner lead via

a bump or ak anisotropic conductor, which has only vertical conductivity, to
complete an optical positioning and electrical connection, |

(o)fix a back side of the CCD chip to thg package with glue,

(d) insert the peripheral circuit element into the through hole from
the wider opening of the\package,

(e) connect an electrode pad of the peripheral circuit element to a

second inner lead via a bumyp or an anisotropic conductor, which has only

vertical conductivity, to complete an electrical connection, and
(f) fix a back side of thy peripheral circuit element to the package

with glue.

| i
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List of Reference,Symbols/{n the Drawings
package

inner lead

oufer lead
lead frame
opening
inlet

CCD chip (solid-state image sensing element)
electrode pad
bump
ultraviolet hardening adhesive
anisotropic cogductor

CCD chip
substrate
peripheral/circuit element
electrod¢ pad

electrgde pad of a group of wiring
CCIP module

eléctrode pad

shading film

glass substrate

0. package

50a. upper frame
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50b. lower frame
51. first opening |
52. second opening
53. third opening

5 54. inner lead terminal
54a. first terminal of innfer lead
54b. another terminal ¢f inner lead
54c. second terminal ¢f inner lead-

55. outer lead
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%; 10 56. protection payel
: 1. ceramic package
Tg 2. metallized/conductor -
% 3. concave part
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5.

6.
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12.

concave part

25 conductive paste
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CONTINUITY DATA
PARENT FILING
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JRESLT ‘UNI’I‘EU STATES DEPARTMENT QF COMINURKCE
j’ Q"*" Patent and Trademark  fice
v . Address: ASSISTANT COMM  ONER FOR PATENTS

Box PCT y
3’%,’”"0' ,y’g Washington, D.C. 20231
[ U.5. APPLICATION NO. I I FIRST NAMED APPLICANT J ATTY. DOCKET NO. J
08/809,845 SANO Y 43890/225 HZ
‘ INTERNATIONAL APPLICATION NO J,
5611 PCT/JP96/02142

EDWARD E. KUBASIEWICZ : \
MCDERMOTT, WILL & EMERY [ 1.A. FALING DATE ] PRIORITY DATE J ‘

1850 K STREET NW
SUITE 450 - 07/30/96 08/02/95

WASHINGTON DC 20006

DATE MAILED: 05/19/97

NOTIFICATION OF MISSING REQUIREMENTS UNDER 35 U.S.C. 371 IN THE UNITED
‘ STATES DESIGNATED/ELECTED OFFICE (DO/EO/US)
. The following it have been submitted by the applicant or the IB to the United States Patent and Trademark
Office as Effgesignatcd Office (37 CFR 1.494),
[J an Elected Office (37 CFR 1.495):

.S. Basic National Fee.
Copy of the/international application in:

a non-English language.
[ English.
Translation of the international application into English.
(] Oath or Declaration of inventors(s) for DO/EO/US.
] Copy of Article 19 amendments.
[ Translation of Article 19 amendments into English.
[ The International Preliminary Examination Report in English and its Annexes, if any.

- [ Translation of Annexes to the International Preliminary Examination Report into English.
[ Preliminary amendment(s) filed and
[ Information Disclosure Statement(s) filed and
[ Assignment document. ”
[ Power of Attorney and/or Change of Address.

(] Substitute specification filed
erified Statement Claiming Small Entity Status.
riority Document.
Copy of the International Search Report Q(and copies of the references cited therein.
- [J Other:
2. The following items MUST be furnished within the period set forth below in order to complete the requirements for
acceptance under 35 U.S.C. 371:
[ 2. Translation of the application into English. Note a processing fee will be required if submltted
later than the appropriate 20 or 30 months from the priority date.
(7 The current translation is defective for the reasons indicated on the attached Notice of Defecgive
Translation.
;b./Pocessing fee for providing the translation of the application and/or the Annexes later that the

appropriate 20 or 30 months from the priority date (37 CFR 1.492(f)).
¢. Oath or declaration of the inventors, in compliance with 37 CFR 1.497(a) and (b), identifying the application
by the International application number and internationa! filing date.
[ The current oath or declaration does not comply with 37 CFR 1.497(a) and (b) for the reasons indicated
on the attached PCT/DO/EO/917.
[]4. Surcharge for providing the oath or declaration later that the appropriate 20 or 30 months from the
priority date (37 CFR 1.492(e)).
3. Additional claim fees of $_ oL K27 asa arge entity ] small entity, including any required multiple
dependent claim fee, are required. Applicant mugtisubmit the additional claim fees or cancel the additional claims for
which fees are due. See attached PTO-875.

ALL OF THE ITEMS SET FORTH IN 2(a)-2(d) AND 3 VE MUST BE SUBMITTED WITHIN ONE
MONTH FROM THE DATE OF THIS NOTICE OR BY [f] 21 OR [ 31 MONTHS FROM THE PRIORITY
DATE FOR THE APPLICATION, WHICHEVER IS LATER. FAILURE TO PROPERLY RESPOND WILL

RESULT IN ABANDONMENT.

The time period set above may be extended by filing a petition and fee for extension of time under the provisions of 37
CFR 1.136(a). »

4. Translation of the Annexes MUST be submitted no later that the time period set above or the annexes will be
cancelled. Note processing fee will be required if submitted later than 30 months from the priority date,

5. [ The Article 19 amendments are cancelled since a translation was not provided by the appropriate 20 (37 CFR
1.494(d)) or 30 (37 CFR 1.495(d)) months from the priority date.

Applicamt‘ is re'rm'ndcd that any communication to the United States Patent and Trademark Office must be mailed to the
22dress given in the heading arnd include the U.S. application no. shown above. (37 CFR 1.5)

A copy of this notice MUST be returned with this {FS@W

Enclosed: [ PCT/DO/EO/917 [0 Notice of Defective Trapslatjon "d\k\.@ K‘(3‘\wQ .
PTO-875 Oraleae] Speciali sk

FORM PER/DO/E0O/905 (September 1996) Telephone: (793) 305 - 365
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ATTORNEY DOCKET NO. 43890/225 j
PATENT APPLICATION

Yoshikazu SANO et al.

Attention:

Based on PCT/JP96/022142
Filed: July 30, 1996 PCT Division
Serial No.: .08 845 Priority Date:
August 2, 1995

Filed: April 1, 1997

For: SOLID-STATE IMAGE SENSING
APPARATUS AND MANUFACTURING
METHCD THEREOF

— e e N e e e e e N e St e e S
i

RESPONSE TO NOTICE TO FILE
MISSING REQUIREMENTS UNDER 35 U.S.C. 371

Honorable Assistant Commissioner
for Patents
Washington, D.C. 20231

Sir:

In response to the NOTICE TO FILE REQUIREMENTS UNDER 35

U.S.C. 371 dated May 19, 1997 (copy attached), enclosed are:
1. Combined Declaration/Power of Attorney executed by the
inventors: Yoshikazu SANO, Sumio TERAKAWA, Eiichi TSUJII, Masaii

ASAUMI, and Yoshikazu CHATANI.

2. Recordation Form Cover Sheet submitting an Assignment
executed by the inventors: Yoshikazu SANO, Sumio TERAKAWA, Eiichi
TSUJII, Masaii ASAUMI, and Yoshikazu CHATANI, along with an

Assignment Recordal Fee of $40.00.

SRLISE (AT vntatens - cononas




3. Payment of the Surcharge set forth in 37 C.F.R.
§ 1.16(e) in the amount of $130.00.

With respect to paragraph No. 3 of the Notice, in a
conversation with Paulette Kidwell, paralegal specialist, of the
PCT division of the U.S. Patent and Trademérk Office, she
indicated that the surcharge outlined in this paragraph should be
disregarded. Therefore, no surcharge fee is submitted.

Please charge Deposit Account No. 13-0203 in the amount of
$170.00 to cover the above-mentioned fees. The Commigssioner is
hereby authorized to .charge any additional fees associated with
this communication or credit any overpayment to Deposit Account
No. 13-0203. A duplicate copy of this Response is enclosed for
accounting purposes.

Applicants believe that no extension of time is redﬁired.
However, this conditional petition is being made to provide for
the possibility that Applicant has inadvertently overlooked the
need for a petition for extension of time.

Respectfully submitted,

McDERMOTT, WILL & EMERY

Date: _June 16, 1997 By: e
Edward E. Kubasigwicz
Registration No. 30,020

1850 K Street, N.W., Suite 450
Washington, D.C. 20006-2296
Telephone: 202-778-8300

Facsimile: 202-778-8335
\43890\225\MISPARTS.RES



UNITED STATES L)""""A‘J('l'l\'LEN'l‘ O COMIMUERC L
Patent and Tradem "'~t,'ice ,
Address: ASSISTANT CC. . IONER FOR PATENTS
Box PCT
3 FW . Washington, D.C. 20231
ha XY

I Flmi«ﬁsoﬂvuqug I £ ,“ [ A gAY DOCKET No.
i

G G

u.s. APPLICATION NO, I
~—S-U
08/809,845 SANO Y ' VNI/3890,/225
L INTERNATIONAL APPLICATION NO j
5611 PCT/JP96/02142

EDWARD E. KUBASIEWICZ :
MCDERMOTT . WILL & EMERY l LA FILING DATE I PRIORITY DATE }
1850 K STREET NW
SUITE 450 07/30/96 08/02/95
WASHINGTON DC 20006 OATE MAILED

05/19/97

NOTIFICATION OF MISSING REQUIREMENTS UNDER 35 U.S.C. 371 IN THE UNITED
STATES DESIGNATED/ELECTED OFFICE (DO/EO/US)
. The following it have been submitied by the applicant or the [B to the United States Patent and Trademark
Office as a Designated Office (37 CFR 1.494),
(7 an Elected Office (37 CFR 1.495):

%.S. Basic National Fee, RECEH/ED

opy of %memalional application in:

a non-English language.
[ English. MAY 2 ¢ 1997
Translation of the international application into English. :
O Oath or Declaration of inventors(s) for DO/EO/US. MCDERMOTT WILL & EMERY

] Copy of Article 19 amendments,
(O Translation of Article 19 amendments into English.
(0 The International Preliminary Examination Report in English and its Annexes, if any,
- [J Translation of Annexes to the International Preliminary Examination Report into English.
(] Preliminary amendment(s) filed and
([ Information Disclosure Statement(s) filed and
(] Assignment document.
[J Power of Attorney and/or Change of Address.
(7 Substitute specification filed
erified Statement Claiming Small Entity Status.
riority Document.
Copy of the International Search Report [{and copies of the references cited therein.
. [J Other:
"2, The following items MUST be furnished within the period set forth below in order to complete the requirements for
acceptance under 35 U.S.C, 371;
O a. Translation of the application into English. Note a processing fee will be required if submitted
later than the appropriate 20 or 30 months from the priority date.
[J The current translation is defective for the reasons indicated on the attached Notice of Defective
Translation,
gyxoccssing fee for providing the translation of the application and/or the Annexes later that the

-~

appropriate 20 or 30 months from the priority date (37 CFR 1.492(f)).
¢. Oath or declaration of the inventors, in compliance with 37 CFR 1,497(a) and (b), identifying the application
by the International application number and international filing date.
(3 The current oath or declaration does not comply with 37 CFR 1.497(a) and (b) for the reasons indicated
on the attached PCT/DO/EOQ/917.
Dé Surcharge for providing the oath or declaration later that the appropriate 20 or 30 months from the

priority date (37 CFR 1.492(e)).
3. Additional claim fees of § g2 as a}{\argc entity [} small entity, including any required multiple
dependent claim fee, are required. Applicant mustisubmit the additional claim fees or cancel the additional claims for
which fees are due, See attached PTO-875.

ALL OF THE ITEMS SET FORTH IN 2(a)-2(d) AND 3 VE MUST BE SUBMITTED WITHIN ONE
MONTH FROM THE DATE OF THIS NOTICE OR BY [¥] 21 OR [] 31 MONTHS FROM THE PRIORITY
DATE FOR THE APPLICATION, WHICHEVER IS LATER. FAILURE TO PROPERLY RESPOND WILL

RESULT IN ABANDONMENT.

ghc time period set above may be extended by filing a petition and fee for extension of time under the provisions of 37
FR 1.136(a).

4. Translation of the Annexes MUST be submitted no later that the time period set above or the annexes will be
cancelled. Note processing fee will be required if submitted later than 30 months from the priority date.

5. [ The Article 19 amendments are cancelled since a translation was not provided by the appropriate 20 (37 CFR
l.;i94(d)) or 30 (37 CFR 1.495(d)) months from the priority date.

f\Jpplicam_ is rgmjnded that any communication to the United States Patent and Trademark Office must be mailed to the
idress given in the heading and include the U.S. application no. shown above. (37 CER 1.5)

A copy of this notice MUST be returned with this » S@@M
i

znclosed: PCT/DO/EO/917 ] Notice of Defective Trapslation "L)M&Q\HQ k\(f“UQ{
PTO'875 \/[ (Q\ l _\ \}_,

‘ Tovalene] Srecd[iS

‘ORM P /DO/EO/ng (September 1996) Telenhana: /T = ;e (/\, L,
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ATTORNEY DOCKET NO. 43890/225 0
PATENT APPLICATIONY -/

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:
¢

2503
Group Art Unit: éb&&&»

Examiner: Unassigned

Y. SANO et al.

— e e e

Serial No.: 08/809,

Filed: April 1, 199

For: SOLID-STATE IMA

P I L

APPARATUS AND MANUFACTURING ] RQQEWED
METHOD THEREOF DEC 1Y 997

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

RCUP 2500
Honorable Assistant Commissioner
for Patents
Washington, D.C. 20231
Sir:

To further comply with the duty of disclosure under 37
C.F.R. §§8 1.56 and 1.98, Applicants wish to bring to théw
attention of the U.S. Patent and Trademark Office ("Patent
Office") abstracts for each of the references submitted to the
Patent Office of April 1, 1997 and listed on the enclosed Form
PTO-1449. Copies of the listed abstracts are enclosed.

The Commissioner is hereby authorized to charge any
additional fees associated with this communication or credit any
overpayment to Deposit Account No. 13-0203. A duplicate copy of
this communication is enclosed for accounting purposes.

Respectfully submitted,

McDERMOTT, WILL & EMERY

Date: December 15, 1997 By: é\@&r‘&’ﬁ/

Edward E. Kubasiewicz
Registration No. 30,020

600 13th Street, N.W.
Washington, D.C. 20005-3096
Telephone: 202-756-8000
Facsimile: 202-756-8087




ATTORNEY DOCKET NO. 43890/225
PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Application of:

Y. SANO et al.
Group Art Unit: 2602
Serial No.: 08/809,845 ‘
Examiner: Unassigned
Filed: April 1, 1997

For: SOLID-STATE IMAGE SENSING
APPARATUS AND MANUFACTURING
METHOD THEREOF

SEIVED
Del 1y 1997
SUPPLEMENTAL INFORMATION DISCLOSURE STATEM . s

st

*L./vv\_/\_/v\_/vv\_/v

Honorable Assistant Commissioner
for Patents

Washington, D.C. 20231

Sir:

To further comply with the duty of disclosure under 37
C.F.R. §§ 1.56 and 1.98, Applicants wish to bring to thé
attention of the U.S. Patent and Trademark Office ("Patent
Office") abstracts for each of the references submitted to the
Patent Office of April 1, 1997 and listed on the enclosed Form
PTO-1449. Copies of the listed abstracts are enclosed.

The Commissioner is hereby authorized to charge any
additional fees associated with this communication or credit any
overpayment to Deposit Account No. 13-0203. A duplicate copy of
this communication is enclosed for accounting purposes.

Respectfully submitted,

McDERMOTT, WILL & EMERY

Date: December 15, 1997 By: 2@&?’*&”)/

Edward E. Kubasiewicz
Registration No. 30,020

600 13th Street, N.W.
Washington, D.C. 20005-3096
Telephone: 202-756-8000
Facsimile: 202-756-8087



Sheet of

Form PTO-1449 US Dept. of Commerce | ATTY DOCKET NO. APPLICATION NO.
(MWS&E Ver. REV. 7-98) PATENT & TRADEMARK OFFICE
R 08/809,
INFORMATIONDISCLOSURE STATEMENT 43890-225 8/809,845
(Use several sheets if necessary)

APPLICANT

Y. SANOetal.

FILING DATE GROUP

April 1, 1997 2814

U.S. PATENT DOCUMENTS

EXAMINER sSuB FILING DATE
INITIALS DOCUMENT NUMBER DATE NAME CLASS | CLASS IF APPROPRIATE

FOREIGN PATENT DOCUMENTS

TRANSLATION
SuB
DOCUMENT NUMBER DATE COUNTRY CLASS CLASS
'\hJ 63-274162 11-11-88 JAPAN —_—
~— — T —

OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, etc.)

EXAMINER

w\?”“_J My

DATE CONSIDERED

C~rv-149

Examiner:

|nitia|_if citation considered, whether or not citation is in conformance with M.P.E.P. 609; Draw line through citation if not in con-
formance and not considered. Include copy of this form with next communication to applicant.

\43890\225\SANO 1449.001




03/26/88 15:50 Ton2 756 8087 MCDERMOTT dool

DATE & TfHE RECV'D %
IN OFFICE SERVICES

McDermott, Will & Emery
600 13th Street, N.W.
Washington, D.C. 20005-3096

RECEIVED
iMAR 3 0 so0r

FACSIMILE TRANSMITTAL FORM

OUR FACSIMILE NUMBER IS: 202-756-8087 |
OUR CONFIRMATION NUMBER IS: 202-756-8090 GROUP 2500

DATE: 3/26/98 NO. OF PAGES (INCLUDING COVER SHEET) :

TO: Ms. Kathy Kirik OLPE -

COMPANY: U.S. Patent Office CLIENT NUMBER: 43889/534
&fw -
FACSIMILE NUMBER: 703-308-3846 )
SENDING PARTY: Dexter Forbes DIRECT PHONE: 202-756-8383
TIMERKEEPER ID: 3343
CONFIRMATION REQUIRED: YES NO XX -

IF YES, CONFIRMATION TELEPHONE NUMBER:

COMMENTS: Serial No.: 08/809,845

PLEASE NOTE:

This facaimile oxiginates from the Washington office of McDermott, Will & Emery. If Lhere are
any problems regarding the reception of the number of pages listed above, please call our
facsimile center at the follawing number: 202-778-8330 (M-F 8:00 a.m. to 8:00 p.m.), or the
sending party ac the above listed number.

THE INFORMRTION CONTAINED IN THIS FAY MESSAGE AND ANY ATTACHMENTS HERETO IS INTENDED ONLY FOR THE
PERSONAL USE OF THE DESIGNATED RECIPIENT(S) NAMED ABOVE. THIS MESSAGE MAY BE AN ATTORNEY-CLIENT
COMMUNICATION, AND AS SUCH, IS PRIVILRGED AND CONFIDENTIAL. IF THE READER OF THIS MESSAGE IS NOT
THE INTENDED RECTPIENT OR AN AGENT RESPONSIBLE FOR DELIVERY TO THE INTENDED RECIPIENT, YOU ARE
HEREBY NOTIFIED TIIAT VYOU HAVE RECEIVED THIS DOCUMENT IN ERROR, AND THAT ANY REVIEW,
DISSEMINATICN, DISIRIBUTION, OR COPYING OF THIS MESSAGE IS PROHIBITED. IF YOU HAaVE RECEIVED THIS
COMMTUNTCATIQN IN ERROR, PLEASE NOTIFY U3 IMMEDIRATELY BY TELEPHONE AND RETURN THE ORIGINAL MESSAGE
TO US BY MAIL. THANK YOU FOR YOUR COOPERATIQU.

FAX OPERATOR: TIME SENT:

TIME CONFIRMED: BY:

AFTER SENDING RETURN THIS FAX TO: D. Forbes




gjoo2
03/26/98 15:51 202 756 8087 MFDERMOT'I“l .

Applicant: 57[”\)0 . V% CZ{ : Docket No. L‘/ %Cl}: - 9«;)5’ ,
Title/Mark: l ! d" g-}atf \JTY?@F s Serial/Reg./Patent No. (- JQ(/ g(%)\‘ AYS

Date Sent: P9-2S~ @Hand Carried 0 1st-Class Mall DCert. of Mailing O Express Mail No.
0 Transmittal Letter

Q Vtility/Design/Continuation/CIP/FWC/Divisional/PCT O Trademark/Service Mark/Intant-To-Use Application

{3 Other: O Amendment to Allege Use O Statement of Use
pages of Specification 0 Formal/Informal/Substitute Drawlng Sheet
pages of Claims —(no. of) Substitute/Specimens
pages of Abstract QO Continued Use Atfidavit/Declaration (Section 8 & 15) \
pages of Formal/lnformal Drawings O Notice of Opposition/Answer to

0O Information Disclosure Statement (JEx Parte Appeal - A
Farm PTO 1449 0 Petition for Cancellation/ Answer to
copies of cited references [0 Renewal of Reg. No,

O ¥Preliminary Amendment Q Combinad Declaration/Power of Attorney

esponse t0 Missing Parts Notice O Letter of Protest

D) Certified Copy of Priority Doc. CJ Request for____ﬂEtr;E E tension g
8 Ciaim far Convention Priority Vl‘: 'y

Q Verified Statamant of Small Entity Status

O Transmittal of Issue Fee: Farm PTO 85b Form PTO 85Cam— MAR J 0 100
O Maintenance Fee for, years aftar grant 173
O Notice of Appeal O Appeal Brief AQQRQ 05
(J Recordation of _____Patent —Trademark: Assignments/Security 3 v
C Response/Amendment to Office Actionof ________ [ Petition to Commissioner for iy
over____SCOrY] Q&({ west_fay Correcte! ] a4 Eeoy /Pf'
— By
Check for 8 Q;’ ) Total Deposit Account ehargo for$ Attornay: 2’6 1/,]}‘7,‘1 1/ .
DOecri swask LS
CLOZ Descrip.:

Eo

THE PATENT AKD TAADEMARK DFPICE DATE SYAMPED HEREON i ACKNOWLEDGEMENT THAT THE ITEMY, CHECKED ABOVE, WERE RECEIVED BY THE FTO ON THE DATE STAMBPED,
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ATTORNEY DOCKET NO. 43890/225
PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARR OFFICE

In re Application of:

Yoshikazu SANO et al.
Attention:
APPLICATIONS BRANCH
Based on PCT/JP96/022142
Filed: July 30, 1996

t

N Mot Mt el Nt et Wt N Nl e et Mt e e e

Serial No.: 08/8089, 845

Filed: April 1, 1997

For: SOLID-STATE IMAGE SENSING
APPARATUS AND MANUFACTURING
METHOD THEREOF

SECOND REQUEST FOR CORRECTED FILING RECEIPT

Honorable Assistant Commissioner for Patents
Washington, D. C. 20231

Sir:

This is a second Request to correct the Official Filing
Receipt in the above-identified application. Applicants filed a
similar Request on August 19, 1997 requesting that the Official
Filing Receipt be corrected to reflect the correct name of fourth
inventor listed on the Official Filing Receipt.

Applicants, subsequently, received a "corrected" filing
receipt; however, the requested correction was not effectuated.
Therefore, Applicants again request that the Official Filing
Receipt be corrected to reflect the correct name of the fourth
inventor, as is shown on the attached photocopy of the
"corrected" filing receipt on which the errors have been noted in

red.



03/26/98 15:51 202 756 8087 MCDERMOTT @004

[X] PTO ERROR - Because the error was made by the Patent and
Trademark Office, it is believed that no fee is due.
{ ] APPLICANT’S ERROR - In accordance with the provisions of 37

C.F.R. 1.18(h), our Check No. in the amount of

Twenty Five Dollars ($__ ) is attached.

Please grant any extension of time deemed necessary. Please
charge any deficient fees, or credit any overpayment of fees, to
Deposit Account No. 13-0203. A duplicate copy of this

communication is enclosed.

Respectfully submitted,

Date: Auqust 25, 1997

Registration No. 30,020

1850 K Street, N.W., Suite 450
Washington, D.C. 20006-229¢
Telephone: 202-778-8300

Facsimile: 202-778-8335
\438901225\QFRCORR2 . DOC
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PTO- 103X
(Rav, 8.95)

ECEIVED

28 2 7897

MCOERMOTT, WiLL. & ENiedY UNITED STATES DEPARTMENT OF COMMERCE
Y Patent and Trademark Office
FILING RECEPT ASSISTANT SECRETARY AND COMMISSIONER
CORRECTED OF PATENTS AND TRADEMARKS

Washington, D.C. 20231

APPLICATION NUMBER[ FILING DATE lGRP ART UNITI FiL FEE REC'D |ATTORNEY OQCKET NO.l DRWGSl TOT ELl IND CL

08/809,845 06/16/97 2602 $1,520.00 43890/225 6 16 9

RENNETH L CAGE ' -
MCDERMOTT WILL & EMERY

1850 K STREET NW

SUITE 450

WASHINGTON DC 20006-2296

Receipt is acknowladged of this nonprovisional Patent Application. It wil be considersd in ™ order and you will be notifiad 28 to the
results of the examination. 8e sure o provide the U.S. APPLICATION NUMBER, FILING DATE, NAME OF APPLICANT, and TITLE Of
INVENTION wnen Inquiring aboul Ihis applicstion, Feas tranamitted by check or draft are subject 1o colection. Plagse verify the accuracy
of the data presented on this receipt. If an amor I noted on this Fiing Recalpt, plexss writa ™= the Applicstion Procsssing Division's
cu-m-rComcdenmhwthmd-ysofncdpt. Mm-uqunmmmmmmmwm

Applicant(s
*) YOSHIKAZU SANO, OSARA, JAPAN; SUMIO TERAKAWA,’ OSAKA,
JAPAN; EIICHI TSUJII, KYOTO, JAPAN; MES®N®T ASAUMI, KYOTO,
JAPAN; YOSHIRAZU CHATANI, KYOTO, JAPAN. MASM

CONTINUING DATA AS CLAIMED BY APPLICANT- Mma<n T L

THIS APPLN IS A 371 OF PCT/JP96/02142 07/30/96
FOREIGN/PCT APPLICATIONS—JAPAN 7-197365 08/02/95
TITLE

SOLID-STATE IMAGE SENSING APPARATUS AND MMNUFACTURING METHOD THEREOF

PRELIMINARY CLASS: 348



UNITED STAT. JEPARTMENT OF COMMERCE
Patent and Trademark Office

Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 20231

[ APPLICATIONNO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |
02/209,245 a&/16/97 SANO Y 43890/225

= = EXAMINER |

MM11/0720
KENNETH L CAGE NGO, N
MCLDERMOTT WILL & EMERY [ ARTUNT | PAPER NUMBER |
1850 K STREET NW .
SUITE 450 2814 //
WASHINGTON DC 20006-2296 ) DATE MAILED:
07/20/98

Please find below and/or attached an Office communication concerning this application or
proceeding.

Commissioner of Patents and Trademarks

-

PTO-90C (Rev. 2/95)

1. File Copy
118 (PO 190R.437 RIRARNNDD



Application No. Applicant(s) ~ . )
SHIMY Y LS | Stme Ao

Office Action Summary ——— Group Art Unit
&, s N o YNy

+—

---The MAILING DATE of this communication appears on the cover sheet beneath the correspondence address---

Period for Response

A SHORTENED STATUTORY PERIOD FOR RESPONSE IS SET TO EXPIREJBV_\‘(X MONTH(S) FROM THE
MAILING DATE OF THIS COMMUNICATION.

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a response be timely filed after SIX (6) MONTHS
from the mailing date of this communication.

- If the period for response specified above is less than thirty (30) days, a response within the statutory minimum of thirty (30) days will be considered timely.

- If NO period for response is specified above, such period shall, by default, expire SIX (6) MONTHS from the mailing date of this communication .

- Failure to respond within the set or extended period for response will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Stat;7
{4 Responsive to communication(s) filed on Y=-1 0 - Ay
“[Z: This action is FINAL.

1 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is closed in
accordance with the practice under Ex parte Quayle, 1935 C.D. 1 1; 453 O.G. 213.

Dispogition of Claims
l/(.:laim(s) 3 \ag \ L is/are pending in the application.
Of the above claim(s) is/are withdrawn'from consideration.
1 Claim(s) is/are allowed.
i\/ilaim(s) R N is/are rejected.
i_| Claim(s) is/are objected to.
..i Claim(s) are subject to restriction or election

requirement.
Application Papers

See the attached Notice of Draftsperson’s Patent Drawing Review, PT0-948,
i The proposed drawing correction, filed on is [Japproved []disapproved.

i . The drawing(s) filed on is/are objected to by the Examiner.

1 The specification is objected to by the Examiner.
.| The oath or declaration is objected to by the Examiner.

Priority under 35 U.S5.C. § 119 (a)-(d)

{1 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 11 9(a)-(d).
Ll All . Some* []None of the CERTIFIED copies of the priority documents have been
[ received. '
("] received in Application No. (Series Code/Serial Number)
7] received in this national stage application from the International Bureau {PCT Rule 1 7.2(a)).

*Certified copies not received:

Attachment(s)
4 Information Disclosure Stétement(s), PTO-1449, Paper No(s). _._S— OJ Interview Summary, PTO-413
Jotice of References Cited, PTO-892 [TINotice of Informal Patent Application, PTO-152
:ﬁotice of Draftsperson’s Patent Drawing Review, PTO-948 O Other

Office Action Summary

U. 8. Patent and Trademark Office
PTO-326 (Rev. 3-97) *U.S. GPO: 1997-417-381/62710 Part of Paper No. Z




Serial Number: 08/809,845 Page 2

Art Unit: 2814

The lengthy specification has not been checked to the ext.ent necessary to determine the
presence of all possible minor errors. Applicant's cooperation is requested in correcting any
errors of which applicant may become aware in the specification.

Figures 9 and 10 must be designated by a lege;ld such as --Prior Art-- because only that
which is old is illustrated. See MPEP § 608.02(g).

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness

rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are
such that the subject matter as a whole would have been obvious at the time the invention was made to a person
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the
manner in which the invention was made.

Claims 1-6, 13, and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Takashi et al(JP-07-45803, cited by Applicants).

Takashi discloses in figures 1 and 2 a solid state image sensing apparatus comprising a
package(4) having through hole and different opening areas, a lead frame(5), and a chip(6). It
would have been obvious to one of ordinary skill in the art to form the sensing elements and the
peripheral circuit elements on the same chip to provide a compact device.

Claims 7-12, 14, and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Takashi et al as applied to claims 1-6, 13, and 15 above, and further in view of Nicewarner. Jr.

Nicewarner discloses in figures 1 and 2 a through-hole package having a stack of circuit

chips of different circuit elements formed in the same package. It would have been obvious to one




Serial Number: 08/809,845 Page 3

Art Unit; 2814

of ordinary skill in the art to use the teachings of Takashi and Niéewamer to form different circuit
elements such as sensing elements and peripheral circuits in the same package.
The other references are cited to show other structures pertinent to Applicants’ disclosure.
Any inquiry concerning this communication sh;)uld be directed to Examiner Ngan Ngo at
telephone number (703) 308-4938. The fax phone number for the Art unit is (703) 308-7722.

Any inquiry of a general nature or relating to the status of this application or proceeding

should be directed to the Group receptionist whose telephone number is (703) 308-0956.

N '>J3 .

\

NGAN V. NGO
PRIMARY EXAMINER
GRONP 2500
Ngan Ngo

July 15, 1998
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ATTORNEY DOCKET NO.
PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE//f?
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r

In re Application of:

Yoshikazu SANO et al. 2w
Group Art Unit: 2814: <
Serial No.: 08/809,845 2o 13
vy L
Filed: June 16, 1997 ) I :ﬂ?
) Examiner: N. NGO . 7 ..
For: SOLID-STATE IMAGE SENSING ) 07 2
APPARATUS AND MANUFACTURING ) - r ﬁ?
METHOD THEREOF ) QJ ~
o
AMENDMENT UNDER 37 C.F.R. § 1.115
Honorable Assistant Commissioner
for Patents
Washington, D.C. 20231
Sir: -
having

In response to the Office Action dated July 20, 1998,
a shortened statutory period for response set to expire on

October 20, 1998, a two month extension of time up to and

including December 20, 1998 being filed concurrently herewith,

please amend the above-identified application as follows:

IN THE DRAWINGS:

Please amend Figs. 9 and 10 to include the legend * Prior

Art” as shown on the marked up copies thereof, which are,,
b
oy
enclosed herewith. §
<
g
=
IN THE CLAIMS: .
&S
Please cancel claim 2, add new claim 17 and amend clgigﬁ 1
’ ’ : g8 g
o

B

and 3-16 as follows:

1. (Amended) A solid-state image sensing apparatus

01/05/1993 VBRI
01 FC:i16

ot




comprising:

[(a)] a package having a through hole therein, openings
on both end faces thereof, and different opening areas of said
openings,

[(b)] a lead frame comprising [the] inner leads and
outer leads, said lead frame being sealed in séid package [which
has a through hole], and

[(c)] a solid-state image sensing device [element (CCD
chip)] mounted in said package by béing inserted from an inlet of
said opening which has a wider area, and thereby sealing said

through hole, said solid-state image sensing device being secured

to said package via an adhesgive.

3. (Amended) The solid-state image sensing apparatus of
hS E

Claim [2] JZ, wherein each of the electrode pads [pad of the CCD

chip] is connected [via the bump] to the inner lead via a bump.

4. (Amended) The solid-state image sensing apparatus of
Claim [2] 17, wherein each of the electrode pads [pad of the CCD
chip] is connected to the inner lead via an anisotropic conductor

having only vertical conductivity.

5. (Amended) The solid-state image sensing apparatus of
o L
Claim [2] JA7 wherein a tip of the inner lead to which the

i

electrode pad [of the CCD chip] is connected [is protruded from

around the opening] extends beyond said ledge.




6. (Amended) A solid-state image sensing apparatus
comprising:

[(a)] a package having a through hole therein, openings
on both end faces thereof, and different opening areas of said
openings,

[(b)] a lead frame comprising [the] inner leads and
outer leads, said lead frame being sealed in said package [which
has a through holel,

[(c)] a substrate on which a [CCD chip] solid-state

image sensing device and a peripheral circuit [element] chip are
mounted being inserted into the package from a wider opening
thereof, and

[(d)] an electrode pad of said substrate being
connected to said inner lead exposed from around a smallar
opening of said package,

said substrate being secured to said package via an

adhesive.

7. (Amended) A solid-state image sensing apparatus
comprising:

[(a)] a package having a through hole therein, openings
on both end faces thereof, and different opening areas of said
openings,

[(b)] a lead frame comprising [the] inner leads and
outer leads, said lead frame being sealed in said package [which

has a through hole],

((c)] a semiconductor substrate [on which, except a]




having a solid-state image sensing device [place a CCD chip is

formed,] and a peripheral circuit chip [element is] disposed on

an upper surface thereof, said semiconductor substrate being

inserted into a plastic packagel,] via the larger of two [(which

has a plurality of] openings (having different opening areas,
from a wider opening of] formed in said package, and

[(d)] an electrode pad of said semiconductor substrate
being connected to the inner lead exposed from around [a] the
smaller opening of said package,

said semiconductor substrate being secured to said package

via _an adhesive.

8. (Amended) The solid state image sensing apparatus of
Claim 6 or Claim 7, wherein a shading film covers an entire upper
surface of said substrate except an upper surface of the [CCD

chip] solid-state image sensing device.

9. (Amended) The solid-state image sensing apparatus of
Claim 6 or Claim 7, wherein an electrode pad [of] formed on the

substrate is connected to the inner lead via a bump.

10. (Amended) The solid-state image sensing apparatus of
Claim 6 or Claim 7, wherein an electrode pad [of] formed on the
substrate is connected to the inner lead via an anisotropic

conductor which has only vertical conductivity.

11. (Amended) The solid-state image sensing apparatus of



Claim 6 or Claim 7, wherein an electrode pad [of] formed on the
substrate is connected to the inner lead at _an outer portion of

said lead, said outer portion of said lead extending into the

openings [of which tip is protruded from around the opening] of

the package.

12. (Amended) A solid-state image sensing apparatus
comprising:

[(a)] a package having a through hole therein, openings
on both end faces thereof, and different opening areas of said
openings,

[(b)] a lead frame comprising [the] inner leads and
outer leads, said lead frame being sealed in said package [which
has a through hole], and ”

[(c)] a solid-state image sensing [element (CCD chip)]
device and a peripheral circuit chip [element] both mounted in

said package, said [CCD chip] sgolid-state image sensing device

being connected to a first inner lead exposed [from] beneath a
first step surface [situated to] formed in said package, said

solid-state image sensing device being secured to said package

via an adhesive, and said peripheral circuit [element] chip being

connected to a second inner lead exposed [from] beneath a second
step surface [situated to] formed in said package, said

peripheral circuit chip being secured to said package via an

adhesive.

13. (Amended) A manufacturing method of a solid-state image




censing apparatus comprising a package having a through hole
therein, a lead frame comprising inner leads and outer leads,
said lead frame being sealed in said package, and a solid-state
image sensing [element (CCD chip)] device mounted in said
package, said manufacturing method comprising the steps of:

[(a)] [insert] inserting said [CCD chip] solid-state

image sensing device into said through hole [from a wider opening

area of the package],

[(b)] [connect] connecting an electrode pad of the [CCD

chip] solid-state image sensing device inserted in the through
hole to the inner lead via a bump or an anisotropic conductor/(,
which has] having only vertical conductivity, [to complete an]

while simultaneously adjusting the optical positioning of said

solid-state image sensing device [as well as electrical™

connection], and

[(c)] [fix a back side of the] securing said solid-

state image sensing device [CCD chip] to the package with [glue]

an _adhesive.

14. (Amended) A manufacturing method of a solid-state image
sensing apparatus comprising a package having a through hole
therein, a lead frame comprising [the] inner leads and outer

leads, said lead frame being sealed in said package, and a solid-

state image sensing [element (CCD chip)] device as well as a
peripheral circuit [element] chip mounted in said package, said

manufacturing method comprising the steps of:

[ta) form] forming said [CCD chip] solid-state image
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gsensing device and a group of wirings on a semiconductor

substrate,

[(b) mount] mounting said peripheral circuit [element]
chip on [a surface except the preoccupied ﬁlace by the [bCD chip]
solid-state image sensing device to connect with said group of
wiring{~said semiconductor surface,

[(c) insert] inserting said semiconductor substrate
into the through hole [from a wider opening of the package],

[(d) connect] connecting an electrode pad disposed on

[around] the gemiconductor substrate to the inner lead via a bump

or an anisotropic conductor[, which has] having only vertical

conductivity, [to complete an] while simultaneously adjusting the

optical positioning of said solid-state image sensing device [and

electrical connection], and -

[(e)] [fix a back side of] securing the semiconductoxr

substrate on which the [CCD chip] golid-state image sensing

device and the peripheral circuit [element] chip are mounted to

the package [with glue] wvia an adhesive.

15. (Amended) A manufacturing method of a solid-state image
sensing apparatus comprising a package having a through hole

therein, a lead frame comprising (the] inner leads and outer

leads, said lead frame being sealed in said package, and a solid-
state image sensing’ [element (CCD chip)] device as well as a
peripheral circuit [element] chip mounted in said package, said
manufacturing method comprising steps of:

[(a) mount] mounting said [CCD chip] solid-state image




censing device and said peripheral circuit [element] chip on a

substrate where a group of wirings is disposed in order to

connect the [CCD chip] solid-state image sensing device and the
peripheral circuit chip to the group of wirings,

[(b) insert] inserting the semiconductor substrate into
the through hole [from a wider opening of the package],
[(c) connect] connecting an electrode pad disposed on a periphery
of the substrate to the inner lead via a bump or an anisotropic
conductor [, which has] having only vertical conductivity, [to
complete an] while simultaneously adjusting the optical

positioning [and electrical connection] of the solid-state image

sensing device, and

[(d) fix a back side of] securing the semiconductor

substrate [where] on which said [CCD chip] solid-state rmage

sensing device and said peripheral circuit [element] chip are

mounted to the package [with glue] via an adhesive.

16. (Amended) A manufacturing method of a solid-state image
sensiﬁg apparatus comprising a package having a through hole
therein, a lead frame comprising [the] inner leads and outer
leads, said lead frame being sealed in the package, and a solid-
state image sensing [element (CCD chip)] device as well as a
peripheral circuit [element] chip mounted in said package, said
manufacturing method comprising steps of:

[(a) insert] inserting said [CCD chip] solid-state

image sensing device into the through hole [from a wider opening

of the package],




[ (b) connect] connecting an electrode pad of the [CCD

chip] sclid-state image sensing device to a first inner lead via

a bump or an anisotropic conductor[, which has] having only

vertical conductivity, [to complete an] while simultaneously

adjusting the optical positioning [and electrical connection] of

the solid-state image sensing device, said first inner lead being

disposed beneath a first step surface formed in said package,
[(c) fix a back side of] gecuring the [CCD chip] solid-

state image sensing device to the package [with glue] via an

adhesive,

[(d) insert] inserting the peripheral circuit [element]
chip into the through hole [from the wider opening of the
packagel ,

[(e) connect] connecting an electrode pad of the
peripheral circuit [element] chip to a second inner lead via a
bump or an anisotropic conductor{, which has] having only
vertical conductivity, to complete an electrical connection, said

gsecond inner lead being disposed beneath a second step surface

formed in said package, and

[(£) fix a back side of] gecuring the peripheral
circuit [element] chip to the package [with glue] wvia an

adhesive.

/

Please add new claim 17 as follows:

v

Z?iszi A solid-state image apparatus comprising:
a package comprising a main body having a through hole

therein, said main body having a top surface and a bottom
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surface, said package further comprising a ledge formed on said
main body so as to extend inwardly toward the center of said
through hole, said ledge comprising an upper surface and a lower
surface; |

a lead frame comprising inner leads and outer leads,

said lead frame being sealed in said package such that said inner

leads extend inwardly from said main body so as to be adjacent

said lower surface of said ledge; and

a solid-state image sensing device having an upper
surface and a lower surface and a plurality of electrode pads
disposed on said upper surface, each of said plurality of
electrode pads coupled to one of said inner leads;

said solid-state image sensing device being secured to

said main body of said package via an adhesive.-- -

REMARIKS

I. Introduction

In response to the Office Action, Applicants have amended
Figs. 9 and 10 to include the legend “ Prior Art.” In addition,
claims 1, 3-7 and 9-16 have been amended to clearly distinguish
the present invention over the cited art. Claim 2, which is now
cancelled, has been rewritten as new claim 17. No new matter has
been added. 1In addition, in an effort to utilize consistent
terms throughout the claims, the phases “solid-state imaging

element” and “CCD chip” and been amended to “solid-state imaging

- 10 -




device. Further, the phase “peripheral circuit element” has be
changed to “peripheral circuit chip.

In addition, Applicants wish to verify that the Examiner has
received the Supplemental Information Disclosure Statement (IDS)
filed on Decemeber 15, 1997. An acknowledgement of review of the
IDS by initialing and returning the PTO-1449 form is respectfully
requested.

II. The Rejection Of Claims 1-6, 13 And 15 Under 35 U.S.C.
§ 103, As Being Unpatentable Over Takashi et al. Is
Overcome By Applicantg’ Amendments To The Claims

Claims 1-6, 13 and 15 were rejected under 35 U.S.C. § 103 as
being unpatentable over Takashi et al. (JP 07-45803). For the
following reasons Applicants respectfully submit that the

-

rejection is overcome by Applicants’ amendments to the claims.

A. The Prior Art Cited By The Examiner Does Not
Disclose Or Suggest Applicants’ Novel Design As
Recited By The Pending Claims

As set forth in the pending claims, the present invention
discloses an apparatus which allows for the accurate positioning
and mounting of a CCD chip (i.e., solid-state image sensing
device). The image sensing apparatus of the present invention
comprises a package to which a CCD chip is mounted. The package
has leads sealed thérein, which are coupled to the CCD chip. The
package also has a through hole which allows an optical
positioning adjusting device to view the CCD chip during the

mounting precess so that the CCD chip can be properly positioned.

)

/




The CCD chip further comprises electrodes which are coupled
to the inner portion of the leads sealed in the package. The
electrodes, which are bumps, are pressed into contact with the
leads during the mounting process and alloQ for adjustment of the
position of the CCD chip. When the CCD chip is positioned in the
desired location, an adhesive is utilized to secure the CCD chip
to inner sidewalls of the package, thereby securing the CCD chip
inbthe proper location. It is noted that all of the independent
claims have been amended to recite that the CCD chip or the
substrate holding the chip are secured to the package via an
adhesive.

Moreover, amended claim 5 recites that the inner lead
extends beyond the ledge formed in the package. This
advantageously makes the lead more flexible, which faci¥Titates
the optical positioning of the CCD chip as well as the coupling
between the lead and the bump electrode (see, page 10, lines 2-
7).

Clearly, Takashi fails to disclose or suggest the present
invention as recited by the amended claims. Most importantly,
Takashi does not disclose the use of an adhesive for securing the
CCD chip to the package. Takashi appears to simply disclose that
the CCD chip is coupled to the leads via bumps 7, which can be
accomplished, for example, by a reflow solder process. However,
by utilizing such a ‘bonding process to couple the CCD chip to the
leads, the precise position of the chip cannot be controlled to

the accuracy the present invention provides. Thus, it is clear

that Takashi fails to disclose the present invention. Moreover,




as Takashi neither discusses nor addresses the need for precise
placement of the CCD chip, it is clear that the present invention
is not obvious in view of Takashi.

For the same reasons, Applicants respéctfully submit that

new claim 17 is patentable over Takashi.

III. The Rejection Of Claims 7-12, 14 And 16 Under 35 U.S.C. §

~ 103, As Being Unpatentable Over Takashi et al. In View Of
Nicewarner Is Overcome By Applicants’ Amendments To The

Claims

Claims 7-12, 14 and 16 were rejected under 35 U.S.C. § 103
as being unpatentable over Takashi et al. (JP 07-45803) in view
of Nicewarner (USP No. 5,327,325). For the following reasons
Applicants respectfully submit that the rejection is overcome by
Applicants’ amendments to the claims. -

For the reasons set forth above, it is clear that Takashi
fails to disclose or suggest the present invention. Nicewarner
does not cure the deficiencies of Takashi.

Nicewarner relates to a flip-chip bonding method utilized to
position a plurality of chips with a given package. As with
Takashi, Nicewarner utilizes a reflow solder process to couple
the electrode bumps on the chips to one another and wire bond
connections to couple the chips to leads.

More importantly, however, is that contrary to the assertion
in the pending rejection, Nicewarner does not provide a through
hole. Referring to Figs. 1 and 3 of Nicewarner, Nicewarner
discloses a package have a center portion (highlighted in red on

the enclosed copy of Fig. 1) that extends across the entire

- 13 -




package. Thus, Nicewarner does not have a through hole.

As such, it is clear that Nicewarner cannot be combined with
Takashi to render the present invention obvious. The apparatus
of the present invention requires that the CCD chip be mounted
through the bottom opening of the package so as to allow the
optical positioning adjusting device to view the surface of the
CCD chip through the top opening during the mounting process.
Clearly, this cannot be done in Nicewarner, because Nicewarner
has no through hole. As such, it is respectfully submitted that
Nicewarner teaches away from the present invention. For
essentially the samevreasons, Nicewarner is also incompatible
with the device of Takashi.

The Court of Appeals for the Federal Circuit repeatedly has
ruled that there must be some teaching or suggestion supporting
the combination used in making the rejection. For example, In re
Newell, 891 F.2d 899, 901 (Fed. Cir. 1989), the court held "[i]ln
deciding that a novel combination would have been obvious, there
must be supporting teaching in the prior art." In Northern

Telecom, Inc. v. Datapoint Corp., 908 F.2d 931, 934 (Fed. Cir.

1990), in finding obviousness, the court held "[i]t is
insufficient that the prior art disclosed the components of the
patented device, either separately or used in other combination;
there must be some teaching suggestion, or incentive to make the
combination made by .the inventor." Finally, in In re Mills, 916
F.2d 680, 682 (Fed. Cir. 1990), the court held that although a
prior art device "may be capable of being modified to run the way

[the patent Applicants'] apparatus is claimed, there must be a

- 14 -




suggestion or motivation in the reference to do so" in order to
establish obviousness.

Clearly, neither Takashi nor Nicewarner provide the
necessary teaching to substantiate an obviousness rejection of
the amended claims.

For all of the foregoing reasons, Applicants respectfully
submit the present invention as recited by the amended claims is

patentable over the combination of Takashi and Nicewarner.

IV. Summary
Having fully and completely responded to the Office Action,

Applicants respectfully submit that the claims are in condition
for allowance, an indication of which is respectfully solicited.
Respectfully submitted,

MCDERMOTT, WILL & EMERY

ace: __12]21/ar . 2/

Michael E.égﬁéarty
Registrati No. 36,139

600 13" Street, N.W.,Suite 1200
Washington, D.C. 20005-309§"
Telephone: (202) 756-8000
Facsimile: (202) 756-8087

\438901225\AMDMAF DOC
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Application of: Yoshikazu Sano et al.
Serial No.: 08/809,845 : ‘
Group Art Unit: 2814
Filed: June 16, 1997
Examiner: N. NGO

For: SOLID-STATE IMAGE SENSING APPARATUS AND
MANUFACTURING METHOD THEREOF

AMENDMENT TRANSMITTAL

Honorable Commissioner of Patents
and Trademarks,
Washington, D.C. 20231

Sir: ) .
P
1. X Transmitted herewith is an amendment for the above—identifiedmg
application. e e
e
STATUS 53 “
- [
(:«f-‘ o
2. X Applicant is is small entity - verified statement: =) ~
attached already filed. - -
X other than a small entity.
EXTENSION OF TIME
3. The proceedings herein are for a patent application and the provisions
of 37 C.F.R. §1.136 apply.
(a) X Applicant petitions for an extension of time for the total

number of months checked below:

EXTENSION FEE FOR FEE FOR OTHER THAN
(months) SMALL ENTITY SMALL ENTITY

____ one month $ 55.00 $ 110.00
_X two months 190.00 380.00
____ three months 435.00 870.00
____ four months 680.00 1,360.00

PATENT
ATTORNEY DOCKET NO. 43880-225

Fee $380.00

If an additional extension of time is required, please consider this a
petition therefor.

An extension for months has already been secured and the fee
paid therefor of is deducted from the total fee due for the
total months of extension now requested.

Extension fee due with this Request §$_

(b) __ Applicant believes that no extension of time is required.
N However, this conditional petition is being made to provide
for the possibility that Applicant has inadvertently
overlooked the need for a petition for extension of time.




4 X The fee for claims has been calculated as shown below:
Claims Highest
Remaining Number
After Previously Present Additional
Amendment : Paid For : Extra : Rate : Fee
Total : : :
Claims 16 : 20 : 0 X S 18.00 = 0]
Independent : : : '
Claimg : 9 : 9 : 0 t X $ 78.00 = 0
Multiple Dependent Claims (first presentation) : $260.00 = 0
Total = 0
Reduction by % for :
small entity : - 0
TOTAL FEE : 0
(a) X No additional fee for claims is required.
-0OR-
(b) The total additional fee for claims required $_

FEE PAYMENT

5.

Attached is a check in the amount of S_.

Charge Depcsit Account No. 13-0203 the amount of $380.00. A
duplicate copy of this Transmittal is enclosed for accounting
purposes.

Eaa

FEE DEFICIENCY

X

If any additional extension and/or fee is required, this is the
request therefor and to charge Deposit Account No. 13-0203.

AND/OR
If any additional fee for claims is required, charge Deposit
Account No. 13-0203. A duplicate copy of this Transmittal is
enclosed for accounting purposes.

Respectfully submitted,

MCDERMOTT, WILL & EMERY

Date: /&/20/93’ By:
7

Michael E. F y
Registration”No. 36,139

600 13th Street, N.W., Suite 1200

Washington,

D.C. 20005-3096

(202) 756-8000
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g " | UNITED STATES DEPARTMENT OF COMMERCE
4 & | Patent and Trademark Office
Srerge of"@ Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 20231
| appuicaTiON NUMBER | FILING DATE | FIRST NAMED APPLICANT -} ATTORNEY DOCKET NO. |

I EXAMINER ]

MMzl /0111
It

| ART UNIT T PAPERNUMBER |

i

o 1

DATE MAILED:

This is a communication from the examiner in charge of your application. j
COMMISSIONER OF PATENTS AND TRADEMARKS

NOTICE OF ALLOWABILITY

All claims being aliowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included herewith (or
g?;e//iously mailed), a Notice of Allowance and Issue Fee Due or other appropriate communication will be mailed in due course.

/] This communication is responsive to R A %\m Yo LR Y
@/The allowed claim(s) is/are __\ oS H Y. L7 ‘

[ The drawings filed on are acceptable.

E{ Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d).
All U Sbme' [l None of the CERTIFIED copies of the priority documents have been
EZJ/ received.

(] received in Application No. (Series Code/Serial Number)

™

T received in this national stage application from the International Bureau (PCT Rule 17.2(a)).

*Certified copies not received:

L] Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e).

A SHORTENED STATUTORY PERIOD FOR RESPONSE to comply with the requirements noted below is set to EXPIRE THREE MONTHS
FROM THE “DATE MAILED” of this Office action. Failure to timely comply will result in ABANDONMENT of this application. Extensions of
time may be obtained under the provisions of 37 CFR 1.136(a).

[_] Note the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION, PTO-152, which disEioses that the oath or

. declaration is deficient. A SUBSTITUTE OATH OR DECLARATION IS REQUIRED.
J

wa Applicant MUST submit NEW FORMAL DRAWINGS

L] because the originally filed drawings were declared by applicant to be informal.

S(/including changes required by the Notice of Draftperson’s Patent Drawing Review, PT0-948, attached hereto or to Paper No. 2 .

including changes required by the proposed drawing correction filed on [ b A Y , which has been approved
by the examiner.

Zj including changes required by the attached Examiner's Amendment/Comment.

identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the reverse side of the drawings.
The drawings should be filed as a separate paper with a transmittal letter addressed to the Official Draftperson.

[ Note the attached Examiner’'s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Any response to this letter should include, in the upper right hand corner, the APPLICATION NUMBER (SERIES CODE/SERIAL NUMBER).
If applicant has received a Notice of Allowance and Issue Fee Due, the ISSUE BATCH NUMBER and DATE of the NOTICE OF
ALLOWANCE should also be included.
Attachment(s)

[J Notice of References Cited, PTO-892

(_] Information Disclosure Statement(s), PTO-1449, Paper No(s). 1\) % \/ AL

Notice of Draftsperson’s Patent Drawing Review, PTO-948

U
7 Notice of Informal Patent Application, PTO-152
L

Interview Summary, PTO-413 ‘ 9 ! 0

[_] Examiner's Amendment/Comment

L] Examiner's Comment Regarding Requirement for Deposit of Biological Material
{]

Examiner's Statement of Reasons for Allowance

o B

(Rev. 10/95)

PTOL-3




UNITED STATES - “RTMENT OF COMMERCE
f“g{\ Patent and Tradem ./&:Office

x%

NOTICE OF ALLOWANCE AND ISSUE FEE DUE

[ TR S

APPLCATIONNO. | ~ FILNGDATE | TOTALCLAMS | EXAMINER AND GROUP ART UNIT DATE MAILED
/ A
e R RS [ i
First Named == .
Applicant st
TITLE OF , R e e e
INVENTION : R (R T NS ORISR TR N e
ATTY'S DOCKET NO. CLASS-SUBCLASS | BATCHNO. |  APPLN.TYPE SMALLENTITY | FEEDUS |  DATEDUE
e / EERRN 4 R ST Ny O I RS Y S S RS

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CL D.

THE ISSUE FEE MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING DATE OF THIS NOTICE OR THIS
APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIQD NOT BE EXTENDED.

HOW TO RESPOND TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.
If the SMALL ENTITY is shown as YES, verify your If the SMALL ENTITY is shown as NO:
current SMALL ENTITY status:

A. lf the status is changed, pay twice the amount of the ‘
FEE DUE shown above and notify the Patent and A. Pay FEE DUE shown above, or
Trademark Office of the change in status, or :

B. If the status is the same, pay the FEE DUE shown o = , _
above. , B. File verified statement of Small Entity Status before, or with,

payment of 1/2 the FEE DUE shown above.

Il. Part B-Issue Fee Transmittal should be completed and returned to the Patent and Trademark Office (PTO) with your
ISSUE FEE. Even if the ISSUE FEE has already been paid by charge to deposit account, Part B Issue Fee Transmittal
should be completed and returned. If you are charging the ISSUE FEE to your deposit account, section “4b” of Part
B-Issue Fee Transmittal should be completed and an extra copy of the form should be submitted.

1. Alf communications regarding this application must give application number and batch number.
Please direct all communications prior to issuance to Box ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee’s responsibility to ensure timely payment of maintenance

fees when due.
PATENT AND TRADEMARK OFFICE COPY

PTOL-85 {REV. 10-96) Approved for use through 06/30/99. (0651-0033)
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UNITED STATES DEPARTMENT OF COMMERCE
Patent and Trademark Office

AN

o
* % *
X% 4
NOTICE OF ALLOWANCE AND ISSUE FEE DUE
APPLICATION NO. FIUNGDATE | TOTALCLAMS | EXAMINER AND GROUP ART UNIT | DATEMALED
i ‘/’ S W
First Named S T
Applicant 3t dobimaT g Low it ; ;
TITLE OF -
INVENTION «t SRR PEORATIE Gplf WOMUE a1 R
ATTY'SDOCKETNO. | CLASS-SUBCLASS | BATCHNO. APPLN.TYPE | swAlLENTTY | FEEDYE | DATE DUE

EERES [P I D A i EAN)

.s‘(

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PRQOSECUTION ON THE MERITS IS CLOSED.

THE ISSUE FEE MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING DATE OF THIS NOTICE OR THIS
APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTQRY PERIOD CANNOT BE EXTENDED.

HOW TO RESPOND TO THIS NOTICE:

Review the SMALL ENTITY status shown above.
If the SMALL ENTITY is shown as YES, verify your

If the SMALL ENTITY is shown as NO:

current SMALL ENTITY status:

A. If the status is changed, pay twice the amount of the
FEE DUE shown above and notify the Patent and
Trademark Office of the change in status, or .

B. If the status is the same, pay the FEE DUE shown
above. '

A. Pay FEE DUE shown above, or

B. File verified statement of Small Entity Status before, or with,
payment of 1/2 the FEE DUE shown above.

Il. Part B-Issue Fee Transmittal should be completed and returned to the Patent and Trademark Office (PTO) with your
ISSUE FEE. Even if the ISSUE FEE has already been paid by charge to deposit account, Part B Issue Fee Transmittal
should be completed and returned. If you are charging the ISSUE FEE to your deposit account, section “4b” of Part
B-Issue Fee Transmittal should be completed and an extra copy of the form should be submitted.

i1l. All communications regarding this application must give application number and batch number.
Please direct all communications prior to issuance to Box ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee’s responsibility to ensure timely payment of maintenance

fees when due.
PATENT AND TRADEMARK OFFICE COPY

PTOL-85 (REV. 10-88) Approved for use through 06/30/99. (0651-0033)
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6? ATTORNEY DOCKET NO. 43890-225
PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:
Attn: BOX ISSUE FEE

Yoshikazu SANO et al.

c)\F’5~
MAR 26 1%

Notice of Allowance

Serial No.: 08/809,845/
3 dated: 1/11/99

v
O
L
o

Filed: June 16, 1997 .«

— e Nt et e M e N St e S

L M
| k3 & BATCH NO.: N72
For: SOLID-STATE IMAGE
APPARATUS AND MANUFACTURING
METHOD THEREOF
RECEIVED

LETTER SUBMITTING FORMAL DRAWINGS  Publishing Divisin,
AFTER NOTICE OF ALLOWANCE
MAR 3 0 1999

Hon. Assistant Commissioner for Patents
Washington, D.C. 20231
Sir:

Pursuant to the Notice of Allowability mailed January 11,
1999 in which the U.S. Patent and Trademark Office required that
formal corrected drawings be fiied, it is respectfully requested
that the six (6) sheets of formal drawings (Figs. 1-10) be
entered in the subject application. These drawings are being
submitted concurrently with the payment of the Issue Fee.

The Commissioner is hereby authorized to charge any

additional fees associated with this communication or credit any

%L{ - | ) A F




overpayment to Deposit Account No. 13-0203. A duplicate copy of
this communication is enclosed for accounting purposes.
Respectfully submitted,

MCDERMOTT, WILL & EMERY

Dated: 3/2£//¢? By: &q

Michael Eézﬁanrty
Registratidn No. 36,139

600 13th Street, N.W., Suite 1200
Washington, D.C. 20005-3096
Telephone: (202) 756-8000
Facsimile: (202) 756-8087
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ATTORNEY DOCKET NO. 43890-225
PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:
Attn: BOX ISSUE FEE

Yoshikazu SANO et al.,

Notice of Allowance

)
)
)
)
Serial No.: 08/809, 84 )
) dated: 1/11/99
)
)
)
)
)

BATCH NO.: N72

Fof: SOLID-STATE IMAGE SENSING
APPARATUS AND MANUFACTURING
METHOD THEREOF

REQUEST FOR CHANGE OF ADDRESS

RECE,

V

Publshing g

Hon. Assistant Commissioner “M
for Patents R3o 1999

Washington, D.C. 20231

Sir: -

The undersigned attorney, being of record in the subject
application with power of attorney, hereby requests that, for the
above-identified application, all future correspondence,
facsimiles and telephone calls be addressed to:

McDermott, Will & Emery
600 13th Street, N.W., Suite 1200
Washington, D.C. 20005-3096

Telephone: (202) 756-8000
Facsimile: (202) 756-8087

Respectfully submitted,

MCDERMOTT, WILL & EMERY

Dated: 3/ Zé/ 9 '7 By: ‘/g g

Michael Eigfbgar
Registrat No. 36,139

600 13th Street, N.W., Suite 1200
Washington, D.C. 20005-3096
Telephone: (202) 756-8000
Facsimile: (202) 756-8087




CKET NO. 43890-225 Cg

PATENT 5&3”%7

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re CPA Application of:
Y. Sano et al. Group Art Unit: 2814

Serial No.: 08/809,845

[l

Examiner: N. NGO
Filed: April 1, 1997

For: SOLID-STATE IMAGE SENSING
APPARATUS AND MANUFACTURING
METHOD THEREOF

e et Nt e e e e N et s S

CEHCHAP 2000

PETITION REQUESTING CONSIDERATION OF
INFORMATION DISCLOSURE STATEMENT AND
CERTIFICATION UNDER 37 C.F.R. § 1.97(e) (1) =~
ACCOMPANYING INFORMATION DISCLOSURE STATEMENT

Hon. Assistant Commissioner for Patents
Washington, D.C. 22031

Sir:

Applicants hereby petition for the consideration of the
reference cited in the Information Disclosure Statement being
filed concurrently herewith. As certified below, the reference
came to the attention of the Applicants within the last three
months, and before payment of the issue fee.

In accordance with the provisions of 37 C.F.R. §

1.97(e) (1), I hereby certify that, to the best of my knowledge

and belief, .each item of information contained in the




Information Disclosure Statement being filed concurrently
herewith was cited in a communication from a foreign patent
office in a counterpart foreign application not more than three

months prior to the filing of said Statement.

Respectfully submitted,

McDERMOTT, WILL & EMERY

Date: 1!/9/‘%X By: “’(iélx E;/7

Michael E. zﬁgarty
Registration No. 36,139

600 13" Street, N.W., Suite 1200 -
Washington, D.C. 20005

Telephone: 202-756-8000

Facsimile: 202-756-8087

\43890\225\SANOPET .00}
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re CPA Application of:

Y. Sano et al. Group Art Unit: 2814
Serial No.: 08/809,845
Examiner: N. NGO
Filed: April 1, 1997

For: SOLID-STATE IMAGE SENSING
APPARATUS AND MANUFACTURING
METHOD THEREOF

— e e e e e e S S N

INFORMATION DISCLOSURE STATEMENT -
UNDER 37 C.F.R. § 1.97(c)

Honorable Assistant Commissioner RF{'\?‘:;VED
for Patents R L .

Washington, D.C. 20231 ROV 12 1998
In accordance with the duty of disclosure, Applicants bring
to the attention of the U.S. Patent and Trademark Office a
reference cited in a European Search Report, which issued in
gf/:;/llzzg F@é@&%’%&%‘?r}‘%q}th°8§99§3§1ropean Patent Application corresponding to
the above—identifieq application. The reference cited in the
Report is:
Foreign Patent Publications

JP 63 274162A

An English abstract of the foregoing reference and a copy

of the Report are enclosed herewith.




The Commissioner is hereby authorized to charge any
additional fees associated with this communication or credit any
overpayment to Deposit Account No. 13-0203. A duplicate copy‘of
this communication is enclosed for accounting burposes.

Respectfully submitted,

McDERMOTT, WILL & EMERY

Date: ”/C‘/A%Y/ : By: b(4i£22/ Ci/7/
7 Michael E. Fogafty
Registrationi ©. 36,139

600 13" Street, N.W.

Washington, D.C. 20005

Telephone: 202-756-8000 -
Facsimile: 202-756-8087

\43890\225\SANOIDS 001
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UNITED STATES DEPARTMENT OF COMMERCE
Patent and Trademark Office

Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 20231

FUHOING DaTE HREREA

‘‘‘‘‘

% RS T NAMED AFPLCANT ATTURNE Y DLGKET MO, |
e B UESLE/TT SAND T T TR
W f e t
MM A e | ART NIT | prerewomBia |

TN

V5

A.[J The petition filed under 37 CFR 1.312(b) is granted. ‘
The paper has been forwarded to the examiner for consideration on the merits.

z{ DS
B.0 The amendment filed V- AN - P
considered, and has been:

1.E{entered oo \m«S"M'—’L ]

2.00 entered as directed to matters of form not affecting the scope of the invention (0.3311).

under 37 CFR 1.312 has beén

3.[0 disapproved. A report appears below.

4.[] entered in part. A report appears below.

Report: J ‘ N}
Ngan Van Ngo
Primary Examiner
PLEASE FURNISH YOUR ZIP CODE IN ALL CORRESPONDENCE
ST,

FORM PTOL-271 (REV. 7/89)
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b PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE C DF K

Iz

PatentNo.: 5,952,714

Issue Date: September 14, 1999

Inventors: Sano et al.

Title:  SOLID-STATEIMAGE-SENSING APPARATUS AND MANUFACTURING METHOD
THEREOF

Docket No.: 43890-225

REQUEST FOR CERTIFICATE OF CORRECTION UNDER 37 C.F.R.§1.322

Assistant Commissioner of Patents AP R
Washington,D. C. 20231 g '
UL 5~ 2000

Sir: E:;
FOR THE Uémaﬁ OF USPTO =

In reviewing the above-identified patent, printing errors were discovered ther@ii}l regvuirin:gj

ol ]
- : : - =t 7]
correction in order to conform the Official Record in the application. {ffj r C r’;
. S o T

Ty AR,

The errors noted are set forth on the two attached copies of form PTO-1050 Rev. 2(:93 gg r

As the changes requested herein occurred as a result of errors in the printing the:SI,’,nfetteLr-; Paté?t
caused by the USPTO, the Certificate should be issued without expense under Rule 322 é?';i the Rules of
Practice. Accordingly,the Applicant requests issuance of the Certificate of Correction.

While it is believed that no fee is necessary, please charge any shortage of fees due in

connection with the filing of this paper to Deposit Account 13-0203.

Respectfully submitted,

MCDERMOTT, WILL & EMERY

i )
7 -
Date: v !i(/ v By: \—& %

Michael E. F ogartyy
Registration No. 36,139

600 13™ Street, N.W.
Washington,D.C. 20005
Telephone: (202) 756-8000
Facsimile: (202) 756-8087

WDC99 209361-1.043890.0225




PATENT

IN THE UNITrD STATES PATENT AND TRADEMARK UFFICE

Patent No.: 5,952,714

Issue Date: September 14, 1999

Inventors: Sano et al.

Title: SOLID-STATEIMAGE-SENSING APPARATUS AND MANUFACTURING METHOD
THEREOF

DocketNo.: 43890-225

REQUEST FOR CERTIFICATE OF CORRECTIONUNDER 37 C.F.R. § 1.322

Assistant Commissioner of Patents
Washington,D. C. 20231

Sir:

In reviewing the above-identified patent, printing errors were discovered therein requiring
correction in order to conform the Official Record in the application. -

The errors noted are set forth on the two attached copies of form PTO-1050 Rev. 2-93.

As the changes requested herein occurred as a result of errors in the printing the Letters Patent
caused by the USPTO, the Certificate should be issued without expense under Rule 322 of the Rules of
Practice. Accordingly,the Applicant requests issuance of the Certificate of Correction.

While it is believed that no fee is necessary, please charge any shortage of fees due in

connection with the filing of this paper to Deposit Account 13-0203.
Respectfully submitted,

MCDERMOTT, WILL & EMERY

Date: 7/[’/‘7" By: \&%

Michael E. Fogarty( //
RegistrationNo. 36,139

600 13% Street, N.W.
Washington,D.C. 20005
Telephone: (202) 756-8000
Facsimile: (202) 756-8087

WDC99 209361-1.043890.0225




PART B—ISSUE FEE TRANSMITTAL

Comple il this form, together with t‘& afees,to: BoxISSUE FEE

Assistant Commissioner for Patents
Washington, D.C. 20231

TN

/?;

MAILING INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE. Blocks 1
through 4 should be completed where appropriate. All further correspondence including the Issue Fee
Receipt, the Patent, advance orders and notification of maintenance fees will be mailed to the current
correspondence address as indicated unless corrected below or directed otherwise in Block 1, by (a)
specifying a new correspondence address; and/or (b) indicating a separate “FEE ADDRESS” for

maintenance fee notifications.

Note: The certificate of malling below can only be used for domestic
maliings of the Issue Fee Transmittal. This certificate cannot be used
for any other accompanying papers. Each additional paper, such asan
assignment or formal drawing, must have its own certificate of mailing.

Certificate of Malling

CURRENT CORRESPONDENCE ADDRESS (Note: Legibly mark-up with any corrections or use Blook 1)

1 hereby certify that this Issue Fee Transmittal is being deposited with
the United States Postal Service with sufficient postage for first class
mail in an envelope addressed to the Box Issue Fee address above on
the date Indicated below.

FENNETH L CAGE
MCDERMOTT WILL & EMERY
1850 K STREET NW (Depositor's name)
SUITE 480 .
WASHINGTON DC 20006-2296 % | (Signature)
: <, Sy
‘ 2 - (Date)
APPLICATIONNO. /|  FILNGDATE | T&W | EXAMINER AND GROUP ART UNIT DATE MAILED
H:E-/=3~rl'"»',-»d“~/ NE/16/97 016 NGO, N FH14 0171179
First Named
Applicant SAND, YOSHIKAZLU
TTMLEOF . " . . - I e ot (g o o e g
INVENTIONE L. T D -STATE  IMAGE SENSING AFFARATUS AND MANLUFACTURING METHOD THEREDF
ATTY'S DOCKET NO. CLASS-SUBCLASS | BATCHNO. | APPLN.TYPE | SMALLENTITY | FEEDYE /1 DATE DYE
= QRG0S ek 2B 7-222.. 000 N72 UTILITY NGO s1210. ‘UU Da4/12/9%

1. Change of correspondence address or indication of “ Fee Address” (37 CFR 1,363).
Use of PTO form(s) and Customer Number are recommended, but not required.

[ Change of correspondence address (or Change of Correspondence Address fonm
PTO/SB/122) attached.

[} “Fee Address” indication (or “Fee Address" Indication form PTO/SB/47) attached.

2. For printing on the patent front page, list
(1) the names of up to 3 registered patent
attormeys or agents OR, alternatively, (2)
the name of a singie fim (having as a
member a registered attoney or agent) 2
and the names of up to 2 registered patent

attorneys or agents. If no name Is usted no

name will be printed. 3

1 McDermott, Will & Emery

w

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)
PLEASE NOTE: Unless an assignee is identifled below, no assignee data will appear on the patent.
Inclusion of assignee data is onty approplate when an assignment has been previously submitted to

the PTO or is being submitted under separate cover. Completion of this form is NOT a subsititue for
filing an assignment.

(A) NAME OF ASSIGNEE MATSUSHITA ELECTRONICS CORPORATION
(B) RESIDENCE: (CITY & STATE OR COUNTRY]) Osaka, JAPAN

Please check the appropriate assignee category indicated below (will not be printed on the patent)
{7 individual [Keomoration or other private group entity U government

4a. The following fees are enciosed (make check payable to Commissioner
of Patents and Trademarks):

3 Issue Fee
[0 Advance Order - # of Coples

4b. The following fees or deficiency in these fees sho%d?’be charged to:

DEPOSIT ACCOUNT NUMBER
(ENCLOSE AN EXTRA COPY OF THIS FORM)

Kl issue Fes
R]AdvanceOrder-#ofCopiQS 10

The COMMISSIONER OF PATENTS %ID}F’ADEMAHISS IS requested to apply the Issue Fee to the application identified above.

(Authorized Signature) (Date)
Michael E. Fogarty 36,139 |26MAR99

NOTE; The issue Fee will not be accepted from aMone other than the applicant; a registered attom%y
or agent; or the assignee or other party in interest as shown by the records of the Patent and
Trademark Office. ;

Burden Hour Statement: This form is estimated to take 0.2 hours to complete. Time will vary
depending on the needs of the individual case. Any comments on the amount of time required
to complete this form should be sent to the Chief Information Officer, Patent and Trademark
Office, Washington, D.C. 20231, DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND FEES AND THIS FORM TO: Box Issue Fee, Assistant Commissioner for:
Patents, Washington D.C. 20231

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

}

03/29/1999 SSANDAR1 00000070 130203  0BBO9AAS
01 FLatde 1210.00 ¢4 |/
~ 30,00 CH

02 FC:561
RECEIVED
Wﬂﬂ Divisinn

MAR 3 0 1999

TRANSMIT THIS FORM WITH FEE

PTOL-85B (REV.10-96) Approved for use through 06/30/99. OMB 0651-0033

Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE




Dear Valued Customer:

x Paper number 17 1is missing from the United States
Patent and Trademark Office’s original copy of the file history.
No additional information is available.

L The following page(s) of paper number _ is/are
missing from the United States Patent and Trademark Office’s

original copy of the file history. No additional information 1is
available.

The following paper number is the same as paper

number .

The following publication were missing from the USPTO

original copy of the file history. No additional information is
available.

The following paper(s)  were missing from the USPTO
original copy of the Trademark file history. No additional
information is available.

If we can be of further assistance in this matter, please do
not hesitate to contact us. Thank you.

Matt Kasap, Inc.
2758 Duke Street
Alexandria, VA 22314
Phone: 703-823-1602 Fax: 703-823-1604
www.mattkasap.com
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