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(57) ABSTRACT 
(22) Filed: Sep. 20, 2013 

A Solid-state imaging device and one or more bare ICs dis 
O O posed on a back face of a solid-state imaging apparatus. The 

Related U.S. Application Data bare ICs are sealed by a resin. A circuit board may be inter 
(62) Division of application No. 13/213,777, filed on Aug. posed between the solid-state imaging device and the bare 

19, 2011, now Pat. No. 8,564,702, which is a division 
of application No. 10/891,633, filed on Jul. 15, 2004, 
now Pat. No. 8,098.309, which is a division of appli 
cation No. 08/855,637, filed on May 13, 1997, now 
Pat. No. 6,795,120. 

ICs, or the Solid-state imaging device and the ICs are directly 
bonded together. The IC chips may be disposed on the inner 
Surface, mainly the ceiling Surface, of a light-shielding case. 
The imaging apparatus may be within a package with a pin 
hole. 
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SOLD-STATE MAGINGAPPARATUS AND 
CAMERAUSING THE SAME 

RELATED APPLICATION DATA 

0001. This application is a division of U.S. patent appli 
cation Ser. No. 13/213,777, filed Aug. 19, 2011, which is a 
division of U.S. patent application Ser. No. 10/891,633, filed 
Jul. 15, 2004, which is a division of U.S. patent application 
Ser. No. 08/855,637, filed May 13, 1997, the entireties of 
which are incorporated herein by reference to the extent per 
mitted by law. The present application claims priority to 
Japanese Application Nos. P08-122931 filed on May 17, 
1996: P08-218860 filed on Aug. 20, 1996: P08-155234 filed 
on Jun. 17, 1996; and P08-214438 filed on Aug. 14, 1996, the 
entireties of which also are incorporated by reference herein 
to the extent permitted by law. 

BACKGROUND OF THE INVENTION 

0002 The present invention relates to a solid-state imag 
ing apparatus which introduces light coming from an object 
into the inside of the apparatus, and photoelectrically converts 
an image of the object with a solid-state imaging device, as 
well as a camera using such a solid-state imaging apparatus. 
0003. The invention also relates to a camera in which a 
Solid-state imaging device and IC chips and other electronic 
parts as its peripheral circuits are formed on one surface of a 
circuit board, and the one surface of the circuit board is 
covered with a light-shielding case having an opening for 
allowing light coming from an object to reach the Solid-state 
imaging device, and which camera accommodates a lens for 
forming an image of the object on the front face of the Solid 
State imaging device. 
0004 Since the solid-state imaging apparatus is required 
to have Superior electrical and optical characteristics, the 
Solid-state imaging device as its heart needs to be incorpo 
rated in a special package that is high in mechanical accuracy. 
Further, the Solid-state imaging device requires a very large 
number of peripheral circuits. For these reasons, convention 
ally, IC chips and other electronic parts as peripheral circuits 
are mounted on a printed circuit board that is completely 
separate from a package accommodating a solid-state imag 
ing device. FIG. 1 is a block diagram showing a general 
configuration of a solid-state imaging apparatus. In FIG. 1, 
symbol CCD denotes a CCD solid-state imaging device: S/H, 
a sample-and-hold circuit; A/D, an A/D converter, DSP, a 
color signal processing unit; V. DRV, a V driver, TG, a timing 
generator, RAM, a random access memory connected to the 
color signal processing unit; and CONT, a microcomputer 
also connected to the color signal processing unit. 
0005. In the case of a digital apparatus, examples of 
peripheral circuits are a sample-and-hold circuit, a timing 
generator, a CCD solid-state imaging device clocked driver 
(what is called a V-driver, for instance), an AGC (auto gain 
control) circuit, a clock generator (a quartz oscillator, for 
instance), an A/D converter, a digital camera process circuit, 
a D/A converter, a composite TV encoder, a digital commu 
nication peripheral circuit such as IEEE 1394, FDDI, or a 
fiber channel, and a DC-DC converter. 
0006. In the case of an analog apparatus, examples of 
peripheral circuits are a sample-and-hold circuit, a timing 
generator, a CCD solid-state imaging device clocked driver 
(what is called a V-driver, for instance), an AGC (auto gain 
control) circuit, a clock generator (a quartz oscillator, for 
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instance), a composite TV encoder, a DC-DC converter, and 
a camera process circuit, which are part of the above periph 
eral circuits of a digital apparatus. 
0007 FIG. 2 shows the configuration of a conventional 
Solid-state imaging apparatus. In FIG. 2, reference numerals 
51-53 denote a CCD solid-state imaging device, a lens unit, 
and a solid-state-imaging-device-mounting circuit board, 
respectively. A flexible circuit board 54 connects the solid 
state-imaging-device-mounting circuit board 53 to an IC 
mounting circuit board 55 made of glass epoxy resin, for 
instance. Numerals 56 and 57 denote ICs mounted on the 
circuit board 55 and a pinjack of the circuit board 55, respec 
tively. 
0008. The conventional solid-state imaging apparatus 
shown in FIG. 2 cannot fully satisfy the requirement of min 
iaturization. Solid-state imaging apparatuses and cameras 
using those are used for a wide variety of purposes. For 
example, while the requirement of miniaturization is not so 
strong in cameras for business use Such as a broadcasting 
purpose, it is very strong in cameras for home use. As the 
application range expands, the requirement of price reduction 
becomes more important in addition to the miniaturization. 
0009. However, it is difficult to reduce the size of the 
Solid-state imaging apparatus of FIG. 2, because it requires 
the Solid-state-imaging-device-mounting circuit board 53. 
the IC-mounting circuit board 55, and the flexible circuit 
board 54 for connecting the circuit boards 53 and 55 and each 
of those circuit boards occupies a non-negligible area. Fur 
ther, due to the use of many kinds of circuit boards and a 
number of operation steps for connecting those circuitboards, 
the manufacturing cost of the imaging apparatus of FIG. 2 is 
high and hence there is a limitation in its price reduction. 
0010 FIG.3 shows a conventional camera. In this camera, 
wiring films 152 are formed on one surface of a circuit board 
151, and a solid-state imaging device 153 is mounted on one 
of those wiring films 152. IC chips 154 as peripheral circuits 
of the solid-state imaging device 153 are also mounted on the 
wiring films 152. A lens 155 is mounted on the same surface 
of the circuit board 151 by means of legs 156 of the lens 155 
So as to have a given positional relationship with the Solid 
state imaging device 153. Further, a light-shielding case 157 
for shielding the solid-state imaging device 153 and the IC 
chips 154 from the external environment is attached to the 
same surface of the circuit board 151. 
0011 Reference numeral 158 denotes an opening (aper 
ture) formed in the light-shielding case 157. Light coming 
from an object is passed through the opening 158 and then 
imaged on the front face of the solid-state imaging device 153 
by the lens 155. An optical filter 159 closes the opening 158. 
Further, reference numeral 160 denotes bonding wires; 161, 
resins formed by potting to seal the IC chips 154; and 162, an 
adhesive for bonding the leg 156 of the lens 155 to the circuit 
board 151. 
0012. The camera of FIG. 3 cannot fully satisfy the 
requirement of miniaturization. This is because, as described 
above, cameras using a solid-state imaging device are used 
for a wide variety of purposes. For example, while the 
requirement of miniaturization is not so strong in cameras for 
business use Such as a broadcasting purpose, it is very strong 
in cameras for home use. Further, the requirement of minia 
turization is strong in many of cameras for other purposes 
Such as a monitor camera. On the other hand, cameras using 
a solid-state imaging device as its heart are required to be of 
high performance and have many functions and, resultingly, 
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need to incorporate many peripheral circuits. The number of 
peripheral circuits needed is large particularly in the case of a 
digital camera. 
0013 A conventional Solid-state imaging apparatus to be 
incorporated in an electronic camera or the like has a lens for 
forming an image of an imaging object. 
0014 FIG. 4 is a sectional view showing a conventional 
Solid-state imaging device. A package 201 accommodates an 
imaging device (CCD) 203 to protect it from the external 
environment. The package 201 is formed with an opening for 
introducing imaging light, and the opening is covered with a 
coverglass 205. Leads 207 for leading out an electrical signal 
from the imaging device 203 are extended from the package 
201. The leads 207 also serve to fix the package 201 to an 
inner surface of a case 209. 

0015 The case 209 is mounted with a lens 211 such that its 
optical axis is perpendicular to the cover glass 205. The lens 
211 forms an image of imaging light coming from an imaging 
object on the imaging face of the imaging device 203. A lens 
stop 213, which is provided between the lens 211 and the 
cover glass 205 in the case 209, limits light coming from the 
lens 211 to adjust the amount of light reaching the imaging 
device 203. 
0016. The conventional solid-state imaging apparatus 215 
having the above configuration can produces an electrical 
signal by forming an image of imaging light that is taken 
through the lens 211 on the imaging face of the imaging 
device 3 and photoelectrically converting the image. 
0017. However, in the above conventional solid-state 
imaging apparatus 215, which forms an image of imaging 
light by using the lens 211, the lens and the lens stop 213 for 
light quantity adjustment are needed. This results in disad 
Vantages, i.e., a large number of parts and a complex struc 
ture, which are obstacles to miniaturization of the apparatus. 
0018. Since the lens 211, the lens stop 213, and the imag 
ing device 203 need to be disposed on the optical axis with 
high accuracy, the imaging apparatus 215 is poor in ease of 
assembling. Further, since these parts need to be held so as to 
be kept highly accurate, it is difficult to handle the imaging 
apparatus 215. 
0019. The above problems are also factors of increasing 
the manufacturing cost of the imaging apparatus 215. 

SUMMARY OF THE INVENTION 

0020. The present invention has been made to solve the 
above problems, and an object of the invention is to reduce the 
size and the price of a Solid-state imaging apparatus and a 
camera using it. 
0021. Another object of the invention is to reduce the size 
of a camera using a solid-state imaging device even if the 
camera incorporates a number of peripheral circuits. 
0022. A further object of the invention is to provide a 
Solid-state imaging apparatus which has a smaller number of 
parts and a simple configuration, to thereby reduce the size, 
make it easier to handle the apparatus, and reduce the manu 
facturing cost. 
0023. According to a first aspect of the invention, there is 
provided a solid-state imaging apparatus comprising a solid 
state imaging device; one or a plurality of bare ICs disposed 
on a back face or on a back face side of the Solid-state imaging 
device, and serving as a peripheral circuit or circuits of the 
Solid-state imaging device; and a resin for sealing the bare IC 
or ICs. 
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0024. With this configuration, it is not necessary to mount 
the Solid-state imaging device and the bare ICs as peripheral 
circuits on separate circuit boards. Further, a flexible circuit 
board (which is necessary in the conventional Solid-state 
imaging apparatus shown in FIG. 2) for connecting a solid 
state-imaging-device-mounting circuit board to a bare-IC 
mounting circuit board is not necessary. Therefore, the size of 
the Solid-state imaging apparatus can be reduced. Further, 
since it is not necessary to use many kinds of circuit boards 
and no circuit board for connecting circuit boards is needed, 
the number of parts used, their costs, and the number of 
assembling steps can be reduced. Therefore, the price of the 
Solid-state-imaging apparatus can be reduced. In addition, 
since signal lines can be made shorter than in the conventional 
case, noise is less likely generated and introduced, whereby 
the electrical characteristics can be improved. 
0025. According to a second aspect of the invention, there 

is provided a solid-state imaging apparatus comprising a first 
package having a multilayered wiring structure; a solid-state 
imaging device mounted on an outer Surface side of the first 
package; and one or a plurality of bare ICs disposed on an 
inner Surface side of the first package and serving as a periph 
eral circuit or circuits of the Solid-state imaging device, the 
one or plurality of bare ICs being connected to the solid-state 
imaging device via a multilayered wiring of the first package. 
0026. With this configuration, the solid-state imaging 
device is disposed on one side of the first package having a 
multilayered wiring structure and the ICs as peripheral cir 
cuits are disposed on the other side, and necessary electrical 
connections between the Solid-state imaging device and the 
ICs can be established by a wiring of the first package. There 
fore, the Solid-state imaging device and ICs and other parts as 
peripheral circuits can be mounted at a higher integration 
density. 
0027. In a camera using the Solid-state imaging apparatus 
according to the first or second aspect of the invention as an 
imaging means that is the heart of the camera, its size and 
price can necessarily be reduced. In addition, since signal 
lines can be made shorter than in the conventional case, noise 
is less likely generated and introduced, whereby the electrical 
characteristics can be improved. 
0028. According to a third aspect of the invention, there is 
provided a solid-state imaging apparatus comprising a circuit 
board; a Solid-state imaging device mounted on one Surface of 
a circuit board; a light-shielding member covering the one 
surface of the circuit board, the light-shielding member hav 
ing an opening for allowing light coming from an object to 
reach the Solid-state imaging device; image forming means 
for forming an image of the object on a front face of the 
Solid-state imaging device; and an IC chip and/or other elec 
tronic parts as peripheral circuits of the solid-state imaging 
device mounted on an inner Surface of the light-shielding 
member. 
0029. With this configuration, since IC chips and/or other 
electronic parts are also disposed on the inner Surface of the 
light-shielding case, the inside space formed by the circuit 
board and the light-shielding case can be utilized effectively. 
Therefore, the camera can be miniaturized even if a number of 
peripheral circuits are used. 
0030. According to a fourth aspect of the invention, there 

is provided a solid-state imaging apparatus comprising a 
package structure having a dark space in itself and accommo 
dating a solid-state imaging device in the dark space; and a 
pinhole for introducing imaging light into the dark space and 
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forming an image of an imaging object on an imaging face of 
the solid-state imaging device; and the Solid-state imaging 
device for photoelectrically converting the image. 
0031. With this configuration, the image formation of 
imaging light is enabled by the pinhole instead of a lens. Thus, 
a lens and a lens stop, which is conventionally required to 
forman image of imaging light, can be eliminated. Therefore, 
the number of parts can be reduced and hence the apparatus 
can be made simple in configuration. As a result, the Solid 
state imaging apparatus can be reduced in size, made easier to 
handle, and reduced in manufacturing cost. 
0032. The package structure may comprise a package hav 
ing an opening and accommodating the Solid-state imaging 
device; a package cover glass for closing the opening of the 
package; and a light-shielding member formed with the pin 
hole and bonded to the package cover glass. With this con 
figuration, the pinhole can beformed by using the member for 
protecting the imaging device. As a result, the apparatus can 
be configured by a smaller number of parts and hence can be 
made simple in configuration. 
0033. The package structure may comprise a package; a 
cover case having an opening and forming the dark space 
together with the package; a coverglass for closing the open 
ing of the cover case from one of an outside and an inside of 
the opening; and a light-shielding member formed with the 
pinhole, for closing the opening of the cover case from the 
other of the inside and the outside of the opening. With this 
configuration, the coverglass and the light-shielding member 
can be formed as separate members. As a result, the degree of 
freedom in selecting their shapes and materials can be 
increased. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0034 FIG. 1 is a block diagram showing a general con 
figuration of a solid-state imaging apparatus; 
0035 FIG. 2 shows the configuration of a conventional 
Solid-state imaging apparatus; 
0.036 FIG. 3 is a sectional view of a conventional camera: 
0037 FIG. 4 is a sectional view of another conventional 
Camera, 
0038 FIG. 5 is a sectional view showing a first embodi 
ment of the present invention; 
0039 FIG. 6 is a sectional view showing a second embodi 
ment of the invention; 
0040 FIG. 7 is a sectional view showing a third embodi 
ment of the invention; 
0041 FIGS. 8A and 8B are a sectional view and a bottom 
view, respectively, showing a state of the third embodiment 
before resin sealing; 
0042 FIGS. 9A-9C show steps of a manufacturing 
method of the third embodiment in which FIGS. 9A and 9B 
are perspective views and FIG.9C is a sectional view: 
0043 FIG. 10 is a sectional view showing an example as a 
modification of the third embodiment; 
0044 FIG. 11 is a sectional view showing a fourth 
embodiment of the invention; 
0045 FIG. 12 is a sectional view showing an example as a 

first modification of the fourth embodiment of FIG. 11; 
0046 FIG. 13 is a sectional view showing an example as a 
second modification of the fourth embodiment of FIG. 11; 
0047 FIG. 14 is a sectional view showing an example as a 
third modification of the fourth embodiment of FIG. 11; 
0048 FIG. 15 is a sectional view showing an example as a 
fourth modification of the fourth embodiment of FIG. 11; 
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0049 FIG. 16 is a sectional view showing an example as a 
fifth modification of the fourth embodiment of FIG. 11; 
0050 FIG. 17 is a sectional view of a camera according to 
a fifth embodiment of the invention; 
0051 FIG. 18 is an exploded perspective view for facili 
tating understanding of the camera of FIG. 17: 
0052 FIGS. 19A and 19B show a camera according to a 
sixth embodiment of the invention in which FIG. 19A shows 
a state that a light-shielding case is made upside down and 
FIG. 19B is a perspective view of the camera; 
0053 FIGS. 20A and 20B show a camera according to a 
seventh embodiment of the invention in which FIG. 20A 
shows a state that a light-shielding case is made upside down 
and FIG. 20B is a perspective view of the camera: 
0054 FIG. 21 is a sectional view of a solid-state imaging 
apparatus according to an eighth embodiment of the inven 
tion; 
0055 FIG.22 is a sectional view illustrating the operation 
of the Solid-state imaging apparatus of FIG. 21; 
0056 FIG. 23 is a sectional view of a solid-state imaging 
apparatus according to a ninth embodiment of the invention; 
0057 FIG. 24 is a sectional view of a solid-state imaging 
apparatus according to a tenth embodiment of the invention; 
0.058 FIG. 25 is a sectional view of a solid-state imaging 
apparatus according to an eleventh embodiment of the inven 
tion; 
0059 FIG. 26 is a sectional view of a solid-state imaging 
apparatus according to a twelfth embodiment of the inven 
tion; and 
0060 FIGS. 27A-27C are illustrations of examples of a 
pinhole formed in a light-shielding member. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0061 The present invention will be hereinafter described 
in detail by way of illustrated embodiments. 

Embodiment 1 

0062 FIG. 5 shows a first embodiment of the invention. In 
FIG. 5, a circuit board 1 is a ceramic wiring board, for 
instance, and a peripheral wall 2 is integral with a peripheral 
portion of the back surface of the circuit board 1. Reference 
numeral 3 denotes a CCD Solid-state imaging device, for 
instance, which is mounted on the front surface of the circuit 
board 1 approximately at its center. Electrodes of the solid 
state imaging device 3 are connected to wiring films formed 
on the front surface of the circuit board 1 via wires 4. In this 
embodiment, a discrete part 5 is mounted on the front surface 
of the circuit board 1. Like ICs 6 (described below), the 
discrete part 5 may be mounted on the back surface of the 
circuit board 1. 
0063. One or a plurality of bare ICs 6 are mounted on the 
portion of the back surface of the circuit board 1 inside the 
peripheral wall 2. Electrodes of each bare IC 6 are electrically 
connected to wiring films formed on the back surface of the 
circuit board 1 via wires 4. On the back side of the circuit 
board 1, the inside space of the peripheral wall 2 is charged 
with a sealing resin 7 by potting, which seals the bare ICs 6. 
A discrete part 5 may also be mounted on the back side of the 
circuit board 1 and may be sealed, together with the bare ICs 
6, by the sealing resin 7. 
0064. A light-shielding case 8, which shields the solid 
state imaging device 3, the discrete part 5, and other parts 
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from the external environment, is made of an opaque material 
and its bottom peripheral end is fixed to a peripheral portion 
of the front surface of the circuit board 1 with an adhesive 9. 
A light passage hole 10 is formed in a top central portion of 
the case 8 is closed by a sealing transparent plate 11. 
0065. In this solid-state imaging apparatus, the bare IC 6, 
the discrete part 5, and other parts constitute peripheral cir 
cuits. Specifically, in the case of a digital apparatus, examples 
of peripheral circuits are a sample-and-hold circuit, a timing 
generator, a CCD solid-state imaging device clocked driver 
(what is called a V-driver, for instance), an AGC (auto gain 
control) circuit, a clock generator (a quartz oscillator, for 
instance), an A/D converter, a digital camera process circuit, 
a D/A converter, a composite TV encoder, a digital commu 
nication peripheral circuit such as IEEE 1394, FDDI, or a 
fiber channel, and a DC-DC converter. 
0.066. In the case of an analog apparatus, examples of 
peripheral circuits are a sample-and-hold circuit, a timing 
generator, a CCD solid-state imaging device clocked driver 
(what is called a V-driver, for instance), an AGC (auto gain 
control) circuit, a clock generator (a quartz oscillator, for 
instance), a composite TV encoder, a DC-DC converter, and 
a camera process circuit, which are part of the above periph 
eral circuits of a digital apparatus. 
0067. In the above solid-state imaging apparatus, the 
Solid-state imaging device 3 and the discrete part 5 as its 
peripheral circuit are mounted on the front surface of the 
circuitboard 1, i.e., the ceramic wiringboard, and the bare ICs 
6 as peripheral circuits of the Solid-state imaging device 3 are 
mounted on the back surface of the circuit board 1. The 
electrical connections among the Solid-state imaging device 
3, the discrete part 5, and the bare ICs 6 can be made via the 
wiring films (including wiring films having through-holes) 
formed on the circuit board 1 itself. Therefore, the ceramic 
wiring board 1 is the only circuit board constituting the solid 
state imaging apparatus and hence the area occupied by the 
Solid-state imaging apparatus can be greatly decreased. As a 
result, the size of the Solid-state imaging apparatus can be 
reduced and the part price of all the circuitboards can be made 
much lower than in the conventional case. 
0068. Since the electrical connections between the solid 
state imaging device 3 and the discrete part 5 and bare ICs 6 
as its peripheral circuits can be made by the wiring formed on 
the circuit board 1 itself, a connection between a flexible 
circuit board and a solid-state-imaging-device-mounting cir 
cuitboard and a connection between the flexible circuitboard 
and an IC-mounting circuit board, which are necessary in a 
conventional apparatus, are no longer necessary. Therefore, 
the number of assembling steps is greatly reduced, which is 
another factor of decreasing the price of the Solid-state imag 
ing apparatus. 
0069. Thus, this embodiment can provide a very small 
Solid-state imaging apparatus at a low price. Further, the 
signal lines can be made shorter as a whole than in the con 
ventional case, the noise resistance characteristic can be 
improved. 

Embodiment 2 

0070 FIG. 6 is a sectional view showing a second embodi 
ment of the invention. The second embodiment is much dif 
ferent from the first embodiment in the following points. The 
apparatus of this embodiment incorporates a lens 13, and the 
case 8 has an aperture 14 which is closed by an infrared 
cutting filter 15. Because it is not necessary to separately 
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provide a lens, a lens stop, and a filter, the apparatus of this 
embodiment is a camera. However, this embodiment is the 
same as the first embodiment in the other points, and redun 
dant descriptions therefor will be omitted; only the different 
points will be described below. 
0071. A lens fixing member (leg) 12 is integral with the 
lens 13, and its bottom end face is bonded to the front surface 
of the circuit board 1 at such a position that the lens 13 can 
image an object onto the Surface of the Solid-state imaging 
device 3. While the lens 13 is naturally transparent, it is 
preferable in terms of prevention of leakage light that the lens 
fixing member 12 not be transparent (be black, for instance). 
However, it may be transparent. The make the non-transpar 
ent lens fixing member 12 integral with the lens 13, they may 
beformed separately and then bonded together. Alternatively, 
they may be formed by two-color molding that uses resin 
materials of different colors. 
0072 Theaperture 14 is formed in a top central portion of 
the case 8, and has a size that provides an aperture value 
necessary to provide desired characteristics of the camera. 
The infrared-cutting filter 15 closes the aperture 14. 
0073. According to this embodiment, the necessary aper 
ture value can be obtained by the aperture 14 and an image of 
an object carried by light passed through the aperture 14 can 
be formed on the surface of the solid-state imaging device 3 
by the lens 13. The CCD solid-state imaging device 3 can pick 
up that image and its output signal can be subjected to signal 
processing necessary for image reproduction by the bare ICs 
6 and the discrete part 5 that are the peripheral circuits of the 
CCD solid-state imaging device 3. Therefore, it can be said 
that the apparatus of this embodiment is a camera. 
0074 The camera of this embodiment can be constructed 
So as to have sufficient functions as a camera merely by 
adding only the lens member to the very Small, inexpensive 
Solid-state imaging apparatus of FIG. 5, converting the light 
introducing hole of the case 8 into the aperture 14, and closing 
the aperture 14 by the infrared-cutting filter 15. Thus, an 
extremely small, inexpensive camera can be provided. 

Embodiment 3 

0075 FIG. 7 is a sectional view showing a third embodi 
ment of the invention. FIGS. 8A and 8B are a sectional view 
and a bottom view, respectively, showing a state of this 
embodiment before resin sealing. 
0076. In those figures, reference numeral 3 denotes a 
Solid-state imaging device; 29, electrodes formed on a periph 
eral portion of the front face of the Solid-state imaging device 
3; and 6, a bare IC bonded to the back face of the solid-state 
imaging device 3 with an adhesive 16. The bare IC 6 incor 
porates the above-mentioned circuits as the peripheral cir 
cuits of the solid-state imaging device 3. In this manner, in 
this embodiment, the bare IC 6 as the peripheral circuits is 
directly bonded to the back face of the solid-state imaging 
device 3, i.e., without any circuitboard interposed in between. 
0077. A lens fixing member (fixing leg) 12 is made inte 
gral with a lens 13 by bonding or two-color molding. While 
the lens 13 is made of a transparent material (a transparent 
resin, for instance), the lens fixing member 12 is made of a 
light-shielding material (a black resin, for instance). Metal 
lized electrode films 18 are formed on the bottom face of the 
lens fixing member 12. The electrodes 29 of the solid-state 
imaging device 3 and leads 19 are connected to the metallized 
electrode films 18, whereby a positional relationship among 
the solid-state imaging device 3/bare IC 6, the lens 13/lens 
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fixing member 14, and the leads 19 are determined tempo 
rarily. Wires 4 electrically connect the leads 19 to electrodes 
of the bare IC 6. Via the wires 4 and the leads 19, the elec 
trodes of the bare IC 6 are electrically connected to a system 
outside the camera as well as to the electrodes 29 of the 
solid-state imaging device 3. FIGS. 8A and 8B show a struc 
ture so far described. 

0078. A sealing resin 17 seals the front face side of the bare 
IC 6 as the peripheral circuits, the leads 19, the wires 4, and a 
bottom portion of the lens fixing member 12 and constitutes a 
package. A case 8 has an aperture 14 at its top central portion, 
and the aperture 14 is closed by an infrared-cutting filter 15. 
The bottom end of the case 8 is bonded to a top peripheral 
portion of the sealing resin 17 as the package. This is a 
completed State of a camera. 
0079 FIGS. 9A-9C show steps of a manufacturing 
method of the camera shown in FIGS. 7 and 8A-8B. FIG. 9A 
is a perspective view showing a state that the Solid-state 
imaging device 3 and the bare IC 6 that are bonded to each 
other are being attached to the lens fixing member 12/lens 13 
structure that is faced down. FIG.9B shows a state after wire 
bonding. FIG.9C is a sectional view showing a state of mold 
clamping for resin sealing. 
0080 Abonded structure of the solid-state imaging device 
3 and the bare IC 6 and a structure in which the leads 19 are 
connected in advance to the metallized electrode films 18 on 
the bottom face of the lens fixing member 12 are prepared. As 
shown in FIG.9A, the solid-state imaging device 3 is faced to 
the lend fixing member 12 so that the respective electrodes 29 
of the Solid-state imaging device 3 are aligned with the con 
necting portions of the corresponding metallized electrode 
films 18. Then, the respective electrodes 29 of the solid-state 
imaging device 3 are connected to the metallized electrode 
films 18. 

0081. Thereafter, as shown in FIG. 9B, the leads 19 are 
connected to the electrodes of the bare IC 6 with the wires 4: 
that is, wire bonding is performed. Sealing is then performed 
by molding by using molds (a lower mold 20 and an upper 
mold 21) shown in FIG.9C. Finally, the case 8 is attached to 
complete the camera shown in FIG. 7. 
0082. This embodiment can also provide a very small, 
inexpensive camera. 
0083 FIG. 10 is a sectional view showing the main part of 
another example of the camera shown in FIG. 7. 
0084. In this example, metallized electrode films 18 as a 
wiring are formed on the outer side faces of the lens fixing 
member 12, and chip parts 5 and a bare IC 26 that is different 
from the bare IC 6 bonded to the solid-state imaging device 3 
(the chip parts 5 and the bare IC constitute peripheral circuits) 
are mounted on the same outerfaces. Respective electrodes of 
the bare IC 26 are connected to the metallized electrode films 
18 with wires 4. 

0085. This configuration can reduce the size and the price 
of a camera that is higher in performance. 

Embodiment 4 

I0086 FIG. 11 is a sectional view showing a solid-state 
imaging apparatus according to a fourth embodiment of the 
invention. In this embodiment, a ceramic package 1a having 
a multi-stage, multilayered wiring structure is used as a cir 
cuit board. A Solid-state imaging device 3 and a lens 13 are 
mounted on the outer Surface of the ceramic package 1a, and 
are isolated from the external environment by a case 8. A 
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number of ICs 6 and discrete parts 5 are mounted on the inner 
Surface side of the ceramic package 1a. 
I0087. Reference numeral 30 denotes a step of the ceramic 
package 1a having a multi-stage, multilayered wiring struc 
ture. A plate-like, multilayered wiring board 31 is bonded to 
a peripheral portion of the step 30, and the ICs 6 and the chip 
parts 5 are mounted on both surfaces of the circuit board 30. 
Electrical connections between the plate-like multilayered 
wiring board 31 and the ceramic circuit package 1a are estab 
lished by connection wires 4. ICS 6 are also mounted on an 
inner Surface 32 of the ceramic package 1a. A peripheral 
portion of a back lid 33 is bonded to a peripheral wall 2 of the 
ceramic package 1a to seal the inside space. Reference 
numerals 39 and 40 denote wiring films and through-holes, 
respectively. 
I0088. In the above solid-state imaging apparatus, the 
Solid-state imaging device 3 and the lens 13 are provided on 
the outer Surface of the package 1a having a multi-stage, 
multilayered wiring structure and the ICs 6 as peripheral 
circuits are provided on its inner surface. Further, the plate 
like multilayered wiring board 31 is fixed to the step 30 of the 
package 1a, and the ICs 6 and the discrete parts 5 are provided 
on both surfaces of the wiring board 31. Since electrical 
connections that are necessary between the solid-state imag 
ing device 3 and the ICs 6 can be established by the wirings of 
the package 1a and the wiring board 31, the Solid-state imag 
ing device 3 and the ICs 6 and other parts as the peripheral 
circuits can be mounted at a higher integration density. 
I0089 FIG. 12 is a sectional view showing an example as a 
first modification of the fourthembodiment shown in FIG.11. 
In this example, the lens fixing member (leg) 12 is integral 
with the lens 13 and the inner face of the lens fixing member 
12 is formed with positioning slant faces 34. As a result, the 
positional relationship between the lens 13 and the solid-state 
imaging device 3 is automatically defined by self-alignment 
by bringing the slant faces 34 into contact with the top face 
edges of the Solid-state imaging device 3. Therefore, a posi 
tioning operation can be performed easily and correctly. 
0090 More specifically, positioning is performed by 
bringing the top face edges of the Solid-state imaging device 
3 into line contact with the positioning slant faces 13 of the 
lens fixing member 12 in a state that the bottom face of the 
lens fixing member 12 is temporarily bonded to the front 
surface of the circuit board 1a with a half-curable resin (an 
ultraviolet-curing resin, for instance) 9a. Thereafter, a fully 
bonded state is established by completely curing the resin 9a 
by illuminating it with ultraviolet light. The other points are 
the same as in the embodiment of FIG. 11. 
0091 FIG. 13 is a sectional view showing an example as a 
second modification of the fourth embodiment shown in FIG. 
11. In this example, the solid-state imaging device 3 is cov 
ered with a glass and the lens 13 is disposed outside the glass. 
As shown in FIG. 13, a glass Supporting rectangular frame 35 
Surrounds the Solid-state imaging device 3, and a glass plate 
36 is fixed to a step that is formed in a top inside portion of the 
rectangular frame 35. The lens 13 is disposed outside the glass 
plate 36 and the rectangular frame 35 and inside the case 8. 
The other points are the same as in the embodiment of FIG. 
11. 
0092 FIG. 14 is a sectional view showing an example as a 
third modification of the fourth embodiment shown in FIG. 
11. In this example, the outer surface of the circuit board 1a is 
formed with a solid-state-imaging-device-mounting recess 
37. The solid-state imaging device 3 is accommodated in the 
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recess 37, and the recess is covered with a glass plate 36. 
Further, a lens-fixing recess 38 is formed outside the recess 
37, and the fixing member (leg)12 of the lens 13 is fixed to the 
recess 38. The other points are the same as in the embodiment 
of FIG. 11. 
0093 FIG. 15 is a sectional view showing an example as a 
fourth modification of the fourth embodiment shown in FIG. 
11. In this example, connections between the wiring board 31 
and (the step 31 of) the circuit board 1a having a multi-stage, 
multilayered wiring structure are established by bumps 41 
rather than wires. The bottom surface of the wiring board 31 
is protected by a resin 7. The other points are the same as in the 
embodiment of FIG. 11. 
0094 FIG. 16 is a sectional view showing an example as a 

fifth modification of the fourth embodiment shown in FIG. 
11. This example is so constructed that region B can be 
electrostatically shielded from regions A and C. A shield 
wiring film 42 is formed in the circuit board 1a having a 
multi-stage, multilayered wiring structure so as to be wide 
enough to cover regions A and B. Shield through-holes 43 are 
connected to the wiring film 42. Reference numerals 44 and 
45 are connection wires and a shield wiring film formed in the 
plate-like, multilayered wiring board 31. Region B is electro 
statically shielded from regions A and B by a loop consisting 
of the shield wiring film 42, the through-hole 43, the connec 
tion wire 44, the shield wiring film 45, the connection wire 44, 
and the through-hole 43. 
0095. Therefore, noise generated in region B can be pre 
vented from entering regions B or C, and vice versa. 
0096. In this example, an analog circuit section and a 
digital circuit section can be electrically isolated from each 
other, for instance, by providing the digital circuit section and 
the analog circuit section in region B and regions A and C. 
respectively. Naturally, the roles of regions A, B, and C may 
assume various forms depending on the number of ICs and 
signal flows and hence are not limited to those in the above 
example. 

Embodiment 5 

0097 FIG. 17 is a sectional view schematically showing a 
camera according to a fifth embodiment of the invention. 
0098. In FIG. 17, reference numeral 101 denotes a wiring 
board. Wiring films 102 are formed on one surface of the 
wiring board 101. A solid-state imaging device 103 is 
mounted on the same surface of the wiring board 101. IC 
chips 104 are also mounted on the same surface of the wiring 
board 101 as the solid-state imaging device 103 is mounted. 
Bonding wires 105 connects electrodes of the IC chips 104 to 
the wiring films 102. Resins 106 formed by potting seal the 
respective IC chips 104. Although not shown in FIG. 17. 
electronic parts other than an IC chip Such as a capacitor and 
a quartz oscillator may also be mounted on the Surface of the 
wiring board 101. Part of the wiring films 102 formed on the 
wiring board 101 which part are to be connected to an external 
system are extended to an outside Surface. Extended portions 
114 of the wiring films 102 serve as external terminals to be 
connected to the external system. 
0099 Reference numeral 107 denotes a lens. Fixing legs 
108 are joined to the lens 107 by integral molding that makes 
full use of two-color molding, or by bonding together sepa 
rately formed parts. The fixing legs 108 is bonded to the 
wiring board 101 with an adhesive 109 while being posi 
tioned so that the lens 107 can form an object image on the 
Solid-state imaging device 103. 
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0100 Alight-shielding case 110 has an opening (aperture) 
111. The opening 111 is closed by an optical filter (infrared 
cutting filter) 112. The bottom end face of the light-shielding 
case 110 is bonded to a peripheral portion of the wiring board 
101. Wiring films 113 are formed on the inner surface of the 
light-shielding case 110, and IC chips 104 are mounted on the 
ceiling portion of the case 110. It goes without saying that 
electronic parts other than an IC chip Such as a capacitor and 
a quartz oscillator may also be mounted on the ceiling portion 
of the light-shielding case 110. 
0101 Reference numeral 120 denotes external terminals 
formed through side walls of the light-shielding case 110 
which external terminals are portions, to be connected to an 
external system, of the wiring films 113 that are formed on the 
inner surface of the light-shielding case 110. The external 
terminals 120 are so formed as to penetrate through the 
respective side walls of the light-shielding case 110 and por 
tions of the wiring films 113 which are extended to the inner 
surfaces of the side walls of the light-shielding case 110. The 
external terminals 120 are electrically connected to the 
extended portions of the respective wiring films 113 with 
solder, for instance. 
0102 FIG. 18 is an exploded perspective view for facili 
tating understanding of the fifth embodiment shown in FIG. 
17. 

0103) In the camera, since the IC chips 104 (and other 
electronic parts) as peripheral circuits of the Solid-state imag 
ing device 103 are disposed on the inner surface of the light 
shielding case 110, the inside space formed by the wiring 
board 101 and the light-shielding case 110 can be utilized 
effectively. Therefore, the camera can be miniaturized even if 
it incorporates a number of peripheral circuits. 
0104. The inside of the light-shielding case 110 is 
recessed. A wiring can easily be formed in Such a recess by 
preparing a flexible wiring board and bonding it to the inner 
surface of the light-shielding case 110. 
0105 Wiring layers may directly be formed on the inner 
surface of the light-shielding case 110. However, in this case, 
a relatively high level of technique is needed to form wiring 
films on the inner surfaces of the side walls (which are per 
pendicular to the surface of the light-shielding case 110 which 
becomes a ceiling Surface when the light-shielding case 110 is 
bonded to the wiring board 101) of the light-shielding case 
110, because it is relatively difficult to expose the inner sur 
faces of the side walls in contrast to the fact that the ceiling 
Surface can be exposed easily. 

Embodiment 6 

0106. In view of the above, according to a sixth embodi 
ment of the invention, instead of forming wiring films on the 
inner surfaces of the side walls of the light-shielding case 110. 
electrical connections to an external system is effected by 
directly connecting external terminals to wiring films formed 
on the ceiling surface of the light-shielding case 110. FIGS. 
19A and 19B show a camera having such a configuration. 
FIG. 19A is a perspective view in which the light-shielding 
case 110 is shown upside down (for convenience of descrip 
tion, FIG. 19A shows a state that the IC chips 104 are not 
subjected to wire bonding or potting), and FIG. 19B is a 
perspective view of the camera. In those figures, reference 
numerals 116 denotes external terminals. 
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Embodiment 7 

0107 According to a seventh embodiment of the inven 
tion, a flexible wiring board is used instead of the external 
terminals 116 of the sixth embodiment. FIGS. 20A and 20B 
show a camera having Such a configuration. FIG. 20A is a 
perspective view in which the light-shielding case 110 is 
shown upside down (for convenience of description, FIG. 
20A shows a state that the IC chips 104 are not subjected to 
wire bonding or potting), and FIG. 20B is a perspective view 
of the camera. In those figures, reference numerals 117 
denotes a flexible wiring board. 
0108. Although it is relatively difficult to expose the inner 
surfaces of the side walls (which are perpendicular to the 
surface of the light-shielding case 110 which becomes a ceil 
ing surface when the light-shielding case 110 is bonded to the 
wiring board 101) of the light-shielding case 110, the expo 
sure becomes less difficult if the angle formed by each side 
wall and the ceiling Surface is made larger than 90.degree. 
i.e., is made an obtuse angle. The exposure is relatively easy 
if the above angle is set at about 135.degree., for instance. In 
Such a case, wiring films may be formed on the inner Surface 
of the light-shielding case 110. 
0109 Although in the fifth to seventh embodiments the 
imaging lens 107 is attached to the wiring board 101, the 
invention is not limited to such a case; it goes without saying 
that the lens 107 may be attached to the light-shielding case 
110. IC chips (and other electronic parts) may also be 
mounted on the inner surfaces of the side walls of the light 
shielding case 110. Further, a camera of a type having more 
peripheral circuits can be miniaturized by disposing IC chips 
also on the back surface of the wiring board 101. In this 
manner, the invention can be practiced in various forms. 

Embodiment 8 

0110 FIG. 21 is a sectional view of a solid-state imaging 
apparatus according to an eighth embodiment of the inven 
tion. A package 221 accommodates an imaging device (CCD) 
223 to protect it from the external environment. The package 
221 is formed with an opening, which is closed by a light 
shielding member 225. The light-shielding member 225 is 
formed with a pinhole 227, which is opposed to the imaging 
face of an imaging device 223. A package cover glass 229 is 
disposed on the light-shielding member 225 to protect the 
imaging device 223. Leads 230 for leading out an electrical 
signal from the imaging device 223 are extended from the 
package 221. 
0111. The pinhole 227 is an extremely small hole having a 
diameter of several tens of microns to several hundred 
microns and allowing passage of light. The combination of 
the light-shielding member 225 and the package cover glass 
229 may be constructed in the following manner. For 
example, a metal evaporation film is formed on a glass plate 
and then patterned to have the pinhole 227. Alternatively, a 
printed film, a plastic plate, or the like that is formed with the 
pinhole 227 is bonded to a glass plate. 
0112 FIG.22 is a sectional view illustrating the operation 
of the Solid-state imaging apparatus according to this embodi 
ment. 

0113. In the solid-state imaging apparatus 231 having the 
above configuration, the opening of the package 221 is closed 
by the light-shielding member 225, whereby the inside of the 
package 221 becomes a dark space 221a. On the other hand, 
light can be introduced from the outside into the dark space 
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221a through the pinhole 227 that is formed through the 
light-shielding member 225. Imaging light from an imaging 
object A which is introduced through the pinhole 227 is 
imaged on the imaging face of the imaging device 223 by the 
image forming action of the pinhole 227. That is, the solid 
state imaging apparatus 231 enables image formation of 
imaging light by using the pinhole 227 instead of a lens, i.e., 
by utilizing the principle of operation of a pinhole camera. 
0114. Since the solid-state imaging apparatus 231 enables 
image formation of imaging light by using the pinhole 227 
instead of a lens, it can eliminate a lens and a lens stop that are 
conventionally necessary to form an image of imaging light. 
Therefore, the number of parts can be reduced and the appa 
ratus structure can be simplified. In the conventional appara 
tus, to mount the lens 211 and the lens stop 213, the package 
201 (see FIG. 4) is accommodated in the case 209 and the lens 
and the lens stop are attached to the case 209. In contrast, in 
the solid-state imaging apparatus 231 of this embodiment, 
since the lens and the lens stop can be eliminated, the case 209 
is not necessary either. Thus, a large degree of miniaturization 
is possible. 
0115 Further, since image formation is enabled by the 
simple configuration in which the light-shielding member 
225 formed with the pinhole 227 is fixed to the package 221, 
the performance of the apparatus is not affected by deviations 
of such parts as a lens, a lens stop, and the imaging device 223 
and hence the handling of the apparatus can be made easier. 
This is in contrast to the fact that in the conventional configu 
ration the lens 211, the lens stop 213, and the imaging device 
203 should be held on the optical axis with high accuracy. 

Embodiment 9 

0116 A Solid-state imaging apparatus according to a ninth 
embodiment of the invention will be described with reference 
to a sectional view of FIG. 23. In a Solid-state imaging appa 
ratus 241 according to this embodiment, a package cover 
glass 229 is attached to an opening of a package 221 and a 
light-shielding member 225 is placed on the outer surface of 
the package cover glass 229. Light-shielding members 243 
are attached to the end faces of the package coverglass 229 to 
prevent passage of incident light through the end faces of the 
package coverglass 229. The other part of the configuration is 
the same as in the Solid-state imaging apparatus 231 of the 
eighth embodiment. 
0117 Since imaging light introduced through the pinhole 
227 is imaged on the imaging face of the imaging device 223 
by using the pinhole 227 instead of a lens, the solid-state 
imaging apparatus 241 according to the second embodiment 
is simple in configuration and can be handled easily like the 
above-described solid-state imaging apparatus 231. In addi 
tion, since the Surfaces of the package cover glass 229 is 
covered with the light-shielding members 225 and 243, light 
incident on the package coverglass 229 from the portions (for 
instance, the end faces of the package cover glass 229) other 
than the pinhole 227 can be interrupted, whereby imaging 
light receive any external disturbance. 

Embodiment 10 

0118 A Solid-state imaging apparatus according to a tenth 
embodiment of the invention will be described with reference 
to a sectional view of FIG. 24. In a Solid-state imaging appa 
ratus 251 according to this embodiment, a package 221 is 
formed with a step 253 in its opening inner periphery. The end 
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faces of a package cover glass 229 is fixed to the step 253 so 
as to fit into the latter. A light-shielding member 225 is 
attached to the outer surface of the package cover glass 229 
that is fixed to the opening. The other part of the configuration 
is the same as in the Solid-state imaging apparatus 241 of the 
ninth embodiment. 
0119 Since imaging light introduced through the pinhole 
227 is imaged on the imaging face of the imaging device 223 
by using the pinhole 227 instead of a lens, the solid-state 
imaging apparatus 251 according to the tenth embodiment is 
simple in configuration and can be handled easily and imag 
ing light receive any external disturbance as in the case of the 
above-described solid-state imaging apparatus 241. In addi 
tion, since the end faces of the package cover glass 229 are 
fixed to the step 253 so as to fit into the latter, the interruption 
of light that would otherwise reach the end faces of the pack 
age cover glass 229 and the fixing of the package coverglass 
229 are effected at the same time in a reliable manner. 

Embodiment 11 

0120 A Solid-state imaging apparatus according to an 
eleventh embodiment of the invention will be described with 
reference to a sectional view of FIG. 25. In a solid-state 
imaging apparatus 271 according to this embodiment, a pack 
age 221 mounted with an imaging device 223 is covered with 
a cover case 273. The cover case 273 is formed with an 
opening 275 at a portion opposed to the imaging device 223. 
A cover glass 277, which is a small plate, is attached to the 
outer surface of the cover case 273 so as to close the opening 
275. A light-shielding member 279 formed with a pinhole 281 
at its center is attached to the inner Surface of the cover case 
273 so as to be associated with the opening 275. That is, in the 
Solid-state imaging apparatus 271, the coverglass 277 and the 
light-shielding member 279 are separately provided. 
0121 The Solid-state imaging apparatus 271 according to 
the eleventh embodiment is simple in configuration and can 
be handled easily like the above-described solid-state imag 
ing apparatus 231. Since the imaging device 223 is covered 
with the cover case 273, the dark space can be formed easily. 
Further, since the cover glass 277 and the light-shielding 
member 279 are provided in association with only the open 
ing 275 that is formed in the cover case 273, they can be made 
Small and the degree of freedom in selecting materials there 
for can be increased. 

Embodiment 12 

0122 A Solid-state imaging apparatus according to a 
twelfth embodiment of the invention will be described with 
reference to a sectional view of FIG. 26. A solid-state imaging 
apparatus 291 according to this embodiment generally simi 
lar in configuration to the Solid-state imaging apparatus 271 
of the eleventh embodiment, and is different from the latter in 
that the cover glass 277 and the light-shielding member 279 
are disposed at opposite positions. 
0123. The solid-state imaging apparatus 291 according to 
the twelfth embodiment has the same advantages as the 
above-described solid-state imaging apparatus 271. In addi 
tion, since the light-shielding member 279 is attached to the 
outer surface of the cover case 273, the light-shielding mem 
ber 279 can be positioned and fixed after the attachment of the 
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cover case 273. As a result, the position of the pinhole 281 can 
be adjusted easily in assembling the apparatus. 
(0.124 FIGS. 27 A-27C illustrate examples of the pinhole 
formed in the light-shielding member. As shown in FIGS. 
27A-27C, the pinhole 281 of the light-shielding member 279 
used in the solid-state imaging apparatuses 271 and 291 of the 
eleventh and twelfth embodiments may have various shapes. 
(0.125. A pinhole 281a shown in FIG. 27A is a very small 
hole formed through a light-shielding member 279a so as to 
have a constant inner diameter in the thickness direction of 
the light-shielding member 279a. According to the light 
shielding member 279a, the pinhole 281 a can be formed 
relatively easily. 
I0126. In the case of a pinhole 281b shown in FIG. 27B, 
each surface of a light-shielding member 279bis formed with 
tapered faces 303 on both sides of the pinhole 281b. Accord 
ing to the light-shielding member 279b, there does not occur 
an event that the exit-side periphery of the pinhole 281 inter 
feres with light that, after entering the pinhole 281, exits the 
pinhole 281 toward the imaging device 223. Therefore, a 
phenomenon that incident light is interrupted by the hole 
periphery (what is called an eclipse) can be prevented, so that 
a difference in brightness on the imaging face can be reduced. 
I0127. In the case of a pinhole 281c shown in FIG.27C, the 
back surface of a light-shielding member 279c is formed with 
tapered faces 305 on both sides of the pinhole 281c. The 
light-shielding member 279c provides the same advantages 
as the light-shielding member 279b of FIG. 27B. In addition, 
since only the back Surface of the light-shielding member 
279c is formed with the tapered faces 305, the light-shielding 
member 279c can be formed more easily. 
I0128. It is noted that the configurations of the first to 
seventh embodiments can also be applied to a pinhole-type 
Solid-state imaging apparatus. 
What is claimed is: 
1. A solid-state imaging apparatus comprising: 
a circuit board; 
a solid-state imaging device mounted on one surface of a 

circuit board; 
a light-shielding member covering the one surface of the 

circuit board, the light-shielding member having an 
opening for allowing light coming from an object to 
reach the Solid-state imaging device; 

an imaging forming configuration that forms an image of 
the object on a front face of the Solid-state imaging 
device; and 

circuitry for the Solid-state imaging device mounted on an 
inner Surface of the light-shielding member. 

2. The Solid-state imaging apparatus according to claim 1, 
wherein the image forming configuration comprises a lens. 

3. The Solid-state imaging apparatus according to claim 1, 
wherein the image forming configuration comprises the 
opening. 

4. The solid-state imaging apparatus of claim 1, wherein 
the circuitry comprises an integrated circuit chip. 

5. The solid-state imaging apparatus of claim 1, wherein 
the circuitry comprises electronic parts. 

6. The solid-state imaging apparatus of claim 1, wherein 
the circuitry comprises an integrated circuit chip and elec 
tronic parts. 


