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(57) Abrége/Abstract:

An Image sensor according to the present invention includes a casing (4), a light source disposed in the casing (4) for emitting
light toward an object (K) to be read, and an image sensor board (6) provided, on an obverse surface thereof, with a plurality of
light recelving elements (52) for generating image signals upon receiving light reflected by the object (K). The image sensor
board (6) Is disposed so that the obverse surface thereof Is directed inwardly of the casing (4). The substrate (6) Is provided with
a light shielding layer (61) for covering the reverse surface of the substrate at least entirely over a portion of the obverse surface
where the plurality of light receiving elements (52 ) are mounted, so that disturbing external light is prevented from entering
Inside the casing (4).
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ABSTRACT

An image sensor according to the present invention includes
a casing (4), a light source disposed in the casing (4) for
emitting light toward an object (K) to be read, and an image
sensor board (6) provided, on an obverse surface thereof, with
a plurality of light receiving elements (52) for generating
image signals upon receiving light reflected by the object (K).
The image sensor board (6) is disposed so that the obverse
surface thereof is directed inwardly of the casing (4). The
substrate (6) is provided with a light shielding layer (61)
for covering the reverse surface of the substrate at least
entirely over a portion of the obverse surface where the
plurality of light receiving elements (52) are mounted, so that
disturbing external light is prevented from entering inside

the casing (4).
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SPECIFICATION

IMAGE SENSOR BOARD AND IMAGE SENSOR USING THE SAME

TECHNICAL FIELD

The present invention relates to an lmage sensor board as
a component for various kinds of image sensors such as a
flat-bed type image sensor. Further, the present i1nvention

relates to an image sensor lncorporating such an lmage sensor

board.

BACKGROUND ART

A typlcal prior art contact-type lmage sensor has a
sStructure shown in Fig. 14. The illustrated lmage sensor
comprises a light source 2e, a casing 4e for accommodating the
li1ght source 2e, an image sensor board e mounted at the bottom
of the casing 4e, a document supporting panel 70e mounted in
an upper portion of the casing 4e, a focus lens unit 51e disposed
between the document supporting panel 70e and the image sensor
board 6e and a platen 90e for transmitting a document K held
1n contact with the document supporting panel 70e. The lmage
sensor board 6e is provided with a plurality of 1light receliving
elements 52e disposed in an array extending in the primary

scanning direction. The document supporting panel 70e is made
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In reading an image of the document, the light source 2e

direction. The light reflected by the document K is focused
on the array of light recelving elements 52e by the focus lens
unit 5le. As a result, each of the light receiving elements
S2e generates an image signal corresponding to the received
amount of light. The image sensor board e may be, for example,

a white plate made of a ceramic material. The 1mage sensor

However, with such a conventional image sensor, depending
on the conditions of the use, noises are included in reading
out the image of the document, which leads to degradation of
the quality of the obtained image. The 1nventors have
experimentally found the following to be one cause.

The image sensor board 6e, though having a white surface,
does not reflect all the received light, but allows a certain
amount of light to pass through the lmage sensor board.
Accordingly, if another light source exists outside the casing
4e, a certain amount of light (including visible rays as well
as ultraviolet rays and infrared rays) emitted from such an
outer light source passes through the image sensor board 6e
CO enter the inner space 46e of the casing 4e.

On the other hand, the light receiving element 52e., which
may be a phototransistor capable of photoelectric conversion,

generates a signal upon receiving visible rays as well as
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, 1n the prior art,

the light entering the inner Space 46 through the image sensor

board 6e is untfavorably detected by the light receiving element

52e, which generates an 1mproper signal, thereby causing

5 nolses.

This problem occurs even when the lmage sensor board 6e

1s made of a synthetic resin such as glass-fiber-reinforced

epoxy resin instead of a ceramic material .

10 DISCLOSURE QOF THE INVENTION

EioLYoURL UF THE INVENTION
It 1s, therefore, an object of the present invention to
prevent disturbing external light from passing through an
1mage sensor board to be received by light receiving elements,
thereby enhancing the image reading quality provided by an

15 image sensor.
In accordancewitha first aspect of the present inverition,
there is provided an image sensor board comprising a substrate

having an obverse surface provided with a plurality of light

elements are mounted.

According to a preferred embodiment of the present

20 invention, the 1light shielding layer may be black.

Specifically, it is advantageous that the shielding laver

comprises a black glass material containing a first Fe-Cr-

Co based black pigment and a second Cu-Cr based black pigment
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in a total amount of 13-25 wt%.

The light shielding layer may cover the entire reverse
surface of the substrate. Moreover, the light shielding layer
may further extend beyond the substrate.

According to ‘another preferred embodiment of the present
lnvention, the light shielding layer may comprise a light-
shielding tape bonded to the reverse surface of the substrate.

According to still another preferred embodiment of the
present invention, the light shielding lavyer may be formed by
applying, to the reverse surface of thé substrate, a coating
material containing a black pigment.

In accordance with a second aspect of the present invention,
there 1s provided an image sensor comprising: a casing; a light
source disposed in the casing for emitting light toward an
object to be read; an image sensor board having on an obverse
surface provided with a plurality of light receiving elements
for generating image signals upon receliving light reflected
by the object, the image sensor board being disposed so that
the obverse surface thereof directed inwardly of the casing;
wherein the substrate is covered with a light shielding layver
for covering a reverse surface of the substrate at least
entirely over a portion of the obverse surface where the

plurality of light receiving elements are mounted.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view showing an example of image

sensor board embodying the present invention.

Fi1g. 2 isanenlarged sectional view taken along lines II-IT
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in Fig. 1.

Fig. 3 1s a graph showing the relationship between the
wavelength of light irradiating the 1mage sensor board and the
light transmittance.

Fi1g. 4 is a sectional view, partially cut away, showing
an example of image sensor embodying the present invention.

Fig. 5 is a sectional view taken along lines V-V in Fig.
F1g. 6 is a sectional view taken along lines VI-VI in Fig.

Fi1g. 7 is an exploded perspective view of the lmage sensor
shown i1n Fig. 4.

Fig. 8 is a schematic perspective view, partially shown
in section, of the light guide used in the image sensor shown
1in Fig. 4.

Fig. 9 is a sectional view taken along lines IX-IX in Fig.

Flg. 10 1llustrates the function of the light guide shown
in Fig. 8.

Fig. 11 is a sectional view showing another example of image
sensor embodylng the present invention.

Fig. 12 is a sectional view showing a further example of
lmage sensor embodying the present invention.

Fi1g. 13 is a sectional view showing still another example

of 1mage sensor embodying the present invention.

Fig. 14 illustrates an example of prior-art image sensor.

BEST MODE FOR_CARRYING OUT THE INVENTION
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drawings.

Referring to Figs. 1 and 2, an image sensor board 6 in

0 accordance with a preferred embodiment of the present

of a ceramic material mainly composed of alumina. The
substrate 60 may be in the form of a strip. The obverse surface

of the substrate 60 is provided with a conductor pattern 62

10 on which a plurality of lmage sensor chips 5 and a light source
2 are mounted. Almost the entirety of the reverse surface of

the substrate 60 is covered with a light shielding lavyer 61.

In the 1llustrated embodiment, the plurality of image

sensor chips 5 are arranged in an array extending

15 longitudinally of the substrate 60. Each of the image sensor
chips 5 is a semiconductor device having a plurality of
integrally built-in 1light receiving elements 52. Upon
receilving light, the image sensor chip generates a signal (an
image signal) with an output level corresponding to the

20  received amount of light. Each of the image sensor chips 5

1s bonded onto a corresponding pad 62a of the conductor pattern

62 on the substrate 60, and is connected to an appropriate

29 In the 1llustrated embodiment, the light source 2 is a
resin-packaged unit including three kinds of LED chips

respectively emitting red, green and blue light. The light

source 2 1s bonded onto the conductor pattern 62 on the
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substrate 60 at an end thereof. On the other end of the
substrate 60 is mounted a connector 65. The connector 65 is
electrically connected to the 1ight source 2 or the image sensor
chips 5 via the conductor pattern 62, and is also electrically
connected to an external control device (not shown) via a cable
(not shown). It should be noted that where the image sensor
board 6 is used to read a monochromatic 1mage, it is sufficient
to employ a light source 2 which emits monochromat i c light only.

The light shielding layer 61 may be made of a black glass
material. The light shielding laver is obtained by applying
a glass paste material containing two kinds of black pigments
onto the reverse surface of the substrate 60, and thereafter
baking the material. The two kinds of plgments may be a first
Fe-Cr-Co based black pigment and a second Cu-Cr based black
pligment.

The proportion of the first black pigment to the second

black pigment may be, for example, about 5:4 by weight. The

shielding layer 61. The first Fe-Cr-Co based black pigment
contained in the shielding laver 61 mainly blocks ultraviolet
rays and visible rays, whereas the second Cu-Cr based black
plgment mainly blocks infrared rays of a longer wavelength than

that of visible ravs. Accordingly, the light shielding laver
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61 blocks a wide range of light 1ncluding ultraviolet rays,

visible rays and infrared rays.

Fig. 3 1s a graph showing the relationship between the

the light transmittance. The data shown in the graph was
obtained by an experiment which is performed on the condition
that other conditions such as the thickness of the substrate
are rendered the same.

In Fig. 3, the curve D1 shows the light transmittance of
a substrate 60 which is not provided with a light shielding
layer on the reverse surface thereof. As is clear from the
curve D1, the light transmittance is high in any region
including the visible region (330 nm-770 nm), the ultraviolet
region and the infrared region. Accordingly, when the reverse
surface of the substrate 60 which is not provided with a light
shielding layer is irradiated with light, a comparatively
large amount of light passes through the substrate toward the
obverse surface thereof.

The curve D2 in Fig. 3 shows the light transmittance of
a substrate 60 provided, on the reverse surface thereof, with
a light shielding layer containing only a first Fe-Cr-Co based
black pigment. As is clear from the curve D2, the 1light
transmittance of the substrate 60 provided with the shielding
layer containing the first black pigment is lower than that
of the substrate without a light shielding layer (curve D1)
ln any wavelength region, but particularly in the visible
region and the ultraviolet region.

The curve D3 in Fig. 3 shows the light transmittance of
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a substrate 60 provided, on the reverse surface thereof, with
a light shielding laver 61 containing a first Fe-Cr-Co based
black pigment and a second Cu-Cr based black pigment. As is
clear from the curve D3, the light transmittance of the
substrate 60 provided with the shielding layer 61 containing
the first and the second black pigments is lower than that of
the substrate provided with the shielding laver containing
only the first black pigment (curve D2) in any wavelength region,
but particularly in the infrared region.

As can be understood from the graph of Fig. 3, the image
sensor board 6 of this embodiment is capable of decreasing the
light transmittance in various regions of wavelength. Further,

the inventors have experimentally found that such a light

proportion of about 5 : 4 by weight, the total content of the
two kinds of black pigments in the glass material being more
than 13 wt%, and which has a thickness of no less than 8 u
m. The inventors have also experimentally found that when the
total content of the first and the second black pigments in
the light shielding lavyer 61 exceeds 25 wt%, these pigments
themselves agglomerate so that the adhesion of the glass paste
material to the substrate 60 drastically decreases. According
to the present embodiment, however, the total content of the
two kinds of black pigments in the light shielding laver 61

1s rendered no more than 25 wt%. Accordingly, the light

shielding layer 61 enjoys good adhesion to the substrate 60,
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and therefore, is less likely to come off from the reverse

surface of the substrate 60.

Now, an example of image sensor employing the above
described image sensor board 6 will be described with reference
to Figs. 4 to 10.

As shown in Figs. 4 through 7, an image sensor indicated
by reference character A includes, in addition to the image
sensor board 6, a casing 4, a focus lens 51, a light guide 1,

a first reflector 3A, a second reflector 3B and at least one

attachment 69. The illustrated image sensor is of a flat-

and has an elongated box-like configuration which is upwardly
and downwardly open. The components of the image sensor 4
described above are accommodated in the casing 4. The casing
4 1s movable, under and in facing relation to the document
supporting panel 70, in the secondary scanning direction
(perpendicular to the primary scanning direction in which the
array of the image sensor chips 5 extends). The upper surface
of the document supporting panel 70 provides, at the portion
located directly above the focus lens 51, an image-reading line
P, which moves progressively with the movement of the casing
4. Since the means for moving the casing 4 conventional, the
description thereof will be omitted.

The 1mage sensor board 6 is accommodated in a recess 49

which provides the bottom opening of the casing 4. The

10




10

20

CA 02301610 2000-02-23

shielding laver 61 of the image sensor board 6 is oriented
downward (outward). The light source 2 and the plurality of
light receiving elements 52 are disposed in the inner spaces
45, 46 of the casing 4, respectively (see Figs. 5 and 6).

The attachment 69 is provided to fix the image sensor board
6 to the casing 4. The attachment is fitted over the casing
4 from below to engage outward protrusions 48 provided on both
sides of the casing 4. Thus, the lmage sensor board 6 is
prevented from being removed downwardly. The attachment 69
may be prepared by press-working a thin metal plate and may
have an appropriate resiliency.

The light guide 1 guides light emitted from the light
source 2 on the image sensor board 6 to the image-reading line
P for irradiating the lmage-reading line in the form of a line

Oor band extending in the primary scanning direction. As shown

PMMA (polymethyl methacrylate) and may have a mirror surface.
When the transparent member 10 has a mirror surface, light
propagating inside the transparent member is incident to the
mirror surface at an angle greater than the critical angle
(which 1s determined depending on the material of the
transparent member) will be totally reflected. On the other
hand, when the internally propagating light is incident to the
mirror surface at an angle smaller than the critical angle,
the light is allowed to go out of the Cransparent member. The
mirror surface may not be necessarlly prepared by positive

polishing. The mirror surface used herein may 1nclude, for

11
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example, a relatively smooth surface of a Lransparent member
simply formed by resin-molding.

The light guide 1 is divided into a primary section Sa
having a generally uniform cross section and an auxiliary
section Sb connected to an end of the primary section Sa. The
auxlliary section Sb functions to gulide light emitted from the
light source 2 to the primary section Sa. On the other hand,
the primary section Sa functions to direct the light from the
auxiliary section Sb to the outside while propagating it
longitudinally inside the primary section.

The auxiliary section Sb includes a light-incident
portion 15 which is downwardly planar, a downward projection
17 provided at one side of the light-incident portijon 15, and
inclined surfaces 16a, 16b provided in facing relation to the
light-incident portion 15. 1In placing the light guide 1 above
the image sensor board 6, the tip of the projection 17 is brought
into abutment against a surface of the lmage sensor board 6,
thereby positioning the entire light guide 1. The light-

incident portion 15 receives light from the light source 2.

into the primary section Sa. In this embodiment, the inclined
surface l6a is planar, whereas the inclined surface 16b is
slightly curved. Each oblique angle of the 1nclined surfaces
16a, 16b 1s set so that the light from the light-incident
portion 15 is totally reflected.

The primary section Sa includes a first longitudinal

surface 10A, a second longitudinal surface 10B, a third

12
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longitudinal surface 10C, a fourth longitudinal surface 10D

and an end surface 10E. The first longitudinal surface 10A

10C and the fourth longitudinal surface 10D are provided in
facing relation to each other. The second longitudinal

surface 10B is smaller in width than the first longitudinal

surface 10A.

surface 10A serves as a light-emitting surface. The first
longitudinal surface has a non—spherica\l convex configuration
with a projecting widthwise central portion. As shown in Fig.
10, the third 1longitudinal surface 10C and the fourth
longitudinal surface 10D are parabolic surfaces (secondary
surfaces) which are symmetrical with respect to a main axis
C ot the primary section Sa of the Lransparent member 10. The
main axis C is inclined relative to a center line C1l of the

auxiliary section Sb (See Fig. 8). Aswill be described later,

the first longitudinal surface 10A faces toward the image-
reading line P.

As clearly shown in Fig. 10, the second longitudinal
surface 10B extends adjacent a common focus O1 parabolically
defined by the third longitudinal surface 10C and the fourth
longitudinal surface 10D. Further, as shown in Fig. 9, the

second longitudinal surface 10B is formed with a plurality of

13
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the light to the outside through the first longitudinal surface
10A. Other means may be adopted to steeply change the light
propagating direction. For example, the second longitudinal
surface 10B may be provided with a plurality of protrusions
at suitable intervals, or a light-scattering reflective
material may be applied to the second longitudinal surface 10B,
or the second longitudinal surface 10B may be roughened.
The light guide 1 allows the light entering through the
light-incident portion 15 to be emitted through the
longitudinal surface 10A over the entire length thereof.
Specifically, as shown in Fig. 9, the light emitted from the
light source 2 disposed in facing relation to the light-
lncident portion 15 spreads sultably upon entering the light
guide 1. Most of the entering light is then reflected by the
inclined surfaces 16a, 16b to advance longitudinally into the

primary section Sa. The advancing light is repetitively

surface 10A, the third longitudinal surface 10C, the fourth
longitudinal surface 10D and the planar portions 13 of the
second longitudinal surface 10B before reaching the end
surface 10E located at a longitudinal end of the light guide

1. On the other hand, most of the light reaching each groove

14 of the second longitudinal surface 10R changes its

14




1

10

10

20

29

CA 02301610 2000-02-23

propagating direction steeply. As a result, as shown in Fig.
10, much light reaching the second longitudinal surface 10B
travels toward the third longitudinal surface 10C and the
fourth longitudinal surface 10D to be totally reflected
thereon. Since the third longitudinal surface 10C and the
fourth longitudinal surface 10D are parabolic with the second
longitudinal surface 10B located adjacent the focus Ol of the
parabola, the light thus reflected by the third longitudinal
surface 10C and the fourth longitudinal surface 10D propagates
toward the first longitudinal surface 10A as a bundle of light

rays which are substantially parallel to the main axis of the

parabola. As a result, the first longitudinal surface 10A
provides a convex lens function to collect the light rays at

its focal point.

surface 10A is directed toward the lmage-reading line P,
whereas the light-incident portion 15 faces the light source
2. Accordingly, the light from the light source 2 is emitted,
as a line or a band, toward the image-reading line P over the
entire length of the first longitudinal surface 10A. At this
time, since the light emitted through the first longitudinal
surface 10A will not disperse in various directions, it is

possible to effectively irradiate the 1lmage-reading line P

wlthin a predetermined width L. Further, since the light guide

1 propagates the light also in the longitudinal direction, it
1s possible to make the luminous intensity at the image reading

line P substantially uniform along the length thereof.

15
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The first reflector 3A functions also as a holder of the
light guide 1. Specifically, as clearly shown in Figs. 5 and
7, the first reflector 3A is formed with an upwardly open groove
30 having a generally V-shaped cross section. By fitting the
primary section Sa into the groove 30, the light guide 1 is
held by the first reflector 3A. The first reflector 3A is

incorporated in the casing 4, thereby disposing the light guide

1 above the image sensor board 6.

longitudinal surface 10D, respectively. The 1nner walls
30b-30d prevent the 1light from leaking through the
longitudinal surfaces 10B-10D of the light guide 1. Further,
as clearly shown in Figs. 4 and 7, the groove 30 1s provided
with a planar reflective wall 30e at an end thereof.
Accordingly, when the light propagating in the light guide 1
reaches the end surface 10E, it is reliably reflected by the
reflective wall 30e. As a result, the light is prevented from
leaking through the end surface 10E. The first reflector 3A
may be formed of awhite synthetic resin for example. The inner

walls 30b-30d and the reflective wall 30e are rendered smooth

to have a high light reflectance.

The second reflector 3B covers the auxlliary section Sb

of the light guide 1 to prevent the light from leaking through

the auxiliary section Sb. As clearly shown in Figs. 4 and 6.
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Outer surfaces. Similarly to the first reflector 3A, the
second reflector 3B may be formed of a white synthetic resin
for example, and the inner walls thereof which are brought into
contact with the auxiliary section Sb are rendered smooth to
have a high light reflectance.

As shown in Fig 5, the focus lens 51 causes the light
reflected by the document K on the document supporting panel
70 to focus at the light receiving elements 52. The focus lens
51 may comprise, for example, a multiplicity of selfoc lenses
(self focusing lenses) arranged in an array extending in the
direction of the image-reading line P (1.e., the primary
scanning direction) for forming a non-magnified and non-
inverted image of the document. Alternatively, an array of

convex lenses may be employed. The focus lens 51 is mounted

As shown 1n Figs. 5 and 6, with the document K pléced on
the document supporting panel 70, light is emitted from the
light source 2. The light enters the light guide 1 to propagate
longitudinally therein while being allowed to go out over the
entire length of the first longitudinal surface 10A. Thus,
the light irradiates a surface of the document K as a line or
a band extending in the primary scanning direction. The light
reflected on the document K focuses, by passing through the
focus lens 51, at the plurality of light recelving elements

52 each of which generates an image signal with an output level

17
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corresponding to the received amount of light. For reading
a color image of the document, the light source 2 successively

emlts red, green and blue light for reflection on the document

the image sensor. As aresult, the outer surfaces of the casing

10 4 and the reverse surface of the lmage sensor board 6 may be

lrradiated with various kinds of disturbing light coming from

the outside. However, as described above, the light shielding

layer 61 provided on the reverse surface of the image sensor

board 6 blocks 1light over a wide range of wavelength.

1o Accordingly, disturbing external light is reliably prevented

from entering through the image sensor board 6 into the inner

space 46 i1n which the light receiving elements 52 are disposed.

Further, since the casing 4 itself is large in wall thickness

and formed of a black synthetic resin, it also prevents

20 penetration of disturbing external light. Therefore, it 1is

possible to eliminate or reduce the possibility that the

disturbing external light enters the inner space 46 to be

untfavorably received by the 1ight receiving elements 52. Thus ,

the light receiving elements 52 effectively receive only the

20 light reflected by the document K. As a result, it is possible
Lo obtaln a clear image with reduced noises.

Fig. 11 is a sectional view of another lmage sensor

embodying the present invention. In Fig. 11 (and also in Figs.

18
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The 1mage sensor Aa shown in Fig. 11 is a contact-type
lmage sensor. The image sensor Aa has a structure basically
similar to that of the 1mage sensor A of the foregoing
embodiment except that a document supporting panel 70a made
of a transparent glass material for placing a document K is
mounted to constitute an upper surface of a casing 4a. Aplaten
roller 98 for transmitting the document K in the secondary
scanning direction is provided in facing relation to the
document supporting panel 70a. However, to constitute the
lmage sensor Aa as a hand-held contact-type image scanner, the
platen roller 98 is not provided, so that the casling 4a is
manually carried by a user.

The contact-type image sensor Aa may lncorporate an image
sensor board 6 having a structure similar to that used 1in a
flat-bed type image sensor. Therefore, it is possible to enjoy
the advantages obtained by the provision of the light shielding
layer 61 on the reverse surface of the lmage sensor 6.

Figs. 12 and 13 each is a sectional view of a further image

sensor according to the present invention.

61lb on the reverse surface thereof. Specifically, the light

shielding layer 61b is provided only at a portion where a

plurality of 1light receiving elements 52 are mounted.

Preferably, the shielding laver 61b has a width S1 generally

19
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ldentical with or larger than the width S2 of the inner space
46a of the casing 4a accommodating the plurality of image sensor
chips 51. With such a structure, the light shielding laver
61lb blocks light over a wide range of wavelength, and hence,
1t is possible to reliably prevent disturbing external light
from entering through the image sensor board 6b into the inner
space 46a.

Fig. 13 shows an image sensor Ac wherein an image sensor
board 6c has a reverse surface provided with a light shielding
layer in the form of a tape strip 6lc. Specifically, the tape
strip 6lc, which contains a black pigment to exhibit a high
light shielding ability, is attached not only to the reverse
surface of the image sensor board 6c but also Lo the bottom
surface of the casing 4a. The tape strip 6lc may be applied,
on one surtface, with an adhesive (sticky agent) in advance.
The substrate of the tape strip 61 itself may contain a black
pigment to exhibit a high light shielding ability.
Alternatively, a coating containing a black pigment and having
a high light shielding ability may pbe applied on one or both
surfaces of a substrate which does not have a high light
shielding ability.

With the structure shown in Fig. 13, entry of disturbing
external light into the casing 4c¢ is prevented (or decreased)
by the tape strip (light shielding layer) 61c. Further, since
the tape 61 fixes the image sensor board 6c to the casing 4c,
1t is possible to dispense with the attachment 69 emploved in
the foregoing embodiments. As a result, 1t is possible to

advantageously facilitate fixing of the image sensor board 6c

20
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Lo the casing 4c and to reduce the manufacturing cost.

Although the light shielding layer provided in the image
sensor shown in Fig. 13 comprises a tape strip 6lc, aplate-like
light shielding member, which is relatively hard with no
flexibility, may be laminated on the reverse surface of the
1mage sensor board substrate to work as a light shielding layer.
Such a light shielding member may be adhesively bonded on the
reverse surface of the substrate in lamination or held thereon
by the use of an appropriate attachment .

Thus, 1n accordance with the present invention, a light
shielding layer may be provided on the reverse surface of an
lmage sensor board in various ways. Additional examples
include applying, directly to the reverse surface of the board
substrate, a coating material containing a black pigrﬁent and
having a high light shielding ability. Further, use may be
made of a black pigment other than a Fe-Cr-Co based black
pigment or a Cu-Cr based black plgment.

Although various embodiments of the present invention
have been described above, the present 1nvention is not limited
by these embodiments and may be modified in various ways. For
1nstance, the substrate of the image sensor board may be made
of a resin material instead of a ceramic material. Further,
the light guide 1 may be dispensed with depending on the kind
or location of the light source 2. Furthermore, as the light

source 2, a cold cathode tube may be employed instead of LEDs.

21




CA 02301610 2002-04-24

THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. An image sensor board comprising:

a substrate made of a ceramic material and having an

obverse surface provided with a plurality of light

receiving elements for generating image signals upon
receiving light; and
a light shielding layer for covering a reverse surface

of the substrate at least entirely over a portion of the

reverse surface corresponding to a portion of the obverse
surface where the plurality of light receiving elements are

mounted.

2 . The image sensor board according to claim 1, wherein

the light shielding layer 1s black.

3. The image sensor board according to claim 2, wherein

the light shielding layer contains a first black pigment
which is Fe-Cr-Co based and a second black pigment which 1is

Cu-Cr based.

4. The image sensor board according to claim 3, wherein

the light shielding layer comprises a black glass material
containing the first black pigment and the second black

pigment in a total amount of 13-25 wtx.
5. The image sensor board according to claim 1, whereiln

the light shielding layer covers the entire reverse suriace

of the substrate.
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6. The image sensor board according to claim 5, wherein
the light shielding layer covers the entire reverse surface

of the substrate and extends beyond the substrate.

7. The image sensor board according to claim 1, wherein

the light shielding layer'comprisés a light—shiélding tape

bonded to the reverse surface of the substrate.

8. The image sensor board according to claim 1, wherein

the light shielding layer is formed by applying, to the

reverse surface of the substrate, a coating material

contalning a black pigment.

9. An image sensor comprisling:

a casing;

a 1ight source disposed in the casing for emitting
light toward an object to be read; '
an image sensor board having on an obverse surface provided

with a plurality of light receiving elements for generating

image signals upon receiving light reflected by the object,

the image sensor board being disposed so that the obverse

surface thereof is directed inwardly of the casing;

wherein the substrate is covered with a light

shielding layer for covering a reverse surface of the
substrate at least entirely over a portion of the reverse

‘gurface corresponding to a portion of the obverse surface

where the plurality of light receiving elements are

mounted.

10. The image sensor according to claim 9, wherein the

light shielding layer is black.
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11. The image sensor according to claim 10, wherein the

light shielding layer contains a first black pigment which

is Fe-Cr-Co based and a second black pigment which 1s Cu-Cr

based.

12. Th

‘1light shielding layer comprises a black glass material

PN

N®

= image sensor according to claim 11, wherein the

containing the first black pigment and the second black

pigment in a total amount of 13-25 wt%.

13. The image sensor according to claim 9, wherein the

light‘ shielding layer covers the entirety of the reverse

surface'of the substrate.

14. The image sensor according to claim 13, wherein the

light shielding 1ayér covers the entire reverse surface of

the substrate and further extends outwardly from the
substrate.
15. The image sensor according to claim 9, wherein the

light shielding layer comprises a light-shielding tape

honded to the reverse surface of the substrate.

16. The image sensor according to claim 15, whereln the

tape extends beyond the 1mage sensor board to be bonded

also to the casing.

17. The image sensor according to claim B9, wherein the

light shielding layer is formed Dby applying, to the reverse

surface of the substrate, a coating material containing a

black pigment.
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