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INFORMATION PROCESSING APPARATUS

BACKGROUND OF THE INVENTION

5 Field of the Invention

The present invention relates to a contact type

image sensor which reads an original from light
reflected therefrom and can be used as an image pickup
device of a facsimile, a copier, a scanner, and the

10 like, and to an information processing apparatus using
such a contact type'image sensor.
Related Background Art

As an example of an original reader used with a

facsimile, a copier, a scanner, or the like, a contact

15 type image senéor is known which focusses an image of
the original at a magnification factor of 1 : 1 and
reads the image having the same size as the original
wifh a sensor array. Such a contact type image sensor
is constituted of: a sensor substrate formed with a

20 plurality of sensor chips each having a plurality of
pizxels for photoelectric conversion and a protective
film for protecting the sensor chips; a rod lens array
for focussing an image of-an original upon pixels of
the sensor chips; and a cover glass defining an

25 original reading surface, respectively mounted on a
frame.

Fig. 15 is a schematic perspective view of a
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'ﬂﬁth_a sensor array. Such a contact type inmage sensor is éonstituted of : a
sensor substrate forned with a 20 &splwality of sensor chips each having
a plurality of pixels for photoelectric conversion and a protective film
for protecting the sensor chips; a rod |l ensparray for focussing an i nage of
an original upon pixels of the sensor chips; and a cover glass defining an
25 original reading surface, respectively nounted on a franme. Fig. 15 is
a schematic perspective view of a -2- conventional contact type image
sensor. Reference nunmeral 41 represents a frane for supporting the inmage
conventional contact type image sensor. Reference
numeral 41 represents a frame for supporting the image
sensor, and reference numeral 45 represents a |
transparent cover glass adapted to be in contact with
5 an original and defining an original reading surface.
A plurality of optical sensors (pixels) are
dispoéed along a longitudinal direction (main scan
direction) DM of the frame 41, the shorter side
direction DS being a sub-scan direction.
10 Figs. 16A to 16C are cross sectional views showing
the structures of different image sensors taken along
line 17-17 in Fig. 15. Each image sensor shown in
Figs. 16A to 16C is constituted of: a light source 3
for illuminating an original; a rod lens array 2
15 disposed directly under an original reading surface of
a cover glass 1l; sensor chips 12; and a sensor
substrate 18, respectively held in position by a frame
9. The image sensor shown in Fig. 16A has a bottom
plate 8 integrally mounted on the frame 9 via a spacer
20 6. The image sensor shown in Fig. 16C has a \
transparent substrate 10 ;p place of the sensor
substrate 18. In the image sensors shown in Figs. 16A
and 16B, a sensor array 19 is constituted of the sensor
substrate 18 and sensor chips 12. A ceramic or glass
25 epoxy substrate is used as the sensor substrate 18.
After the sensor chips 12 are disposed on the substrate

18, wire bonding is performed to form the sensor array

19. The configuration of the frame 9 and the



sensor, and reference nuneral 45 represents a transparent cover glass
adapted to be in contact with 5 an ori gi nal and defining an original
readi ng surface. A plurality of optical sensors (pixels) are disposed al ong
a longitudinal direction (main scan directLign). DMof the frame 41, the
shorter side direction DS being a sub-scan direction. 10 Fi gs. 16A
to 16C are cross sectional views showing the structures of different inage
sensors taken along line 17-17 in Fig. 15. Each inmage sensor shown in Figs.
16A to 16C is constituted of: a light source 3 for illumnating an
original; a roprosessnp\w tHe sermapcadistirateetl8 hawkerbeen ori gi nal
readi ng surface of a cover glass 1; sensor chips 12; and a sensor substrate
18, respectiveldetegiminied msids dio preventamtay Hghtele bemarsadhdtn in
Fig. 16A has a bottom
external light and internally reflected light from
entering sensor light reception areas. Other necessary
5 components are also used for the image sensors shown in
Figs. 16A and 16B.
In the contact type image sensor shown in Fig.
~ 16C, in place of the sensor substrate 18, the
transparent substrate 10 such as a glass substrate with
10 electrical wiring connections is used. The sensor
array 19 is formed by mounting a plurality of face-down
sensor chips 12 for photoelectric conversion in one
line on the transparent substrate 10. High work
precision of the image sensor has been set in order to
15 prevent stray light to be caused by external light and
internally reflected light from entering sensor light
reception areas, more than the sensor arrays shown in
Figs. 16A and 16B.
Fig. 17 shows another example of the contact type
20 image sensor shown in Fig. 15. A focussing unit 47 is
disposed in a first space 41A of a frame 41. The
focussing unit 47 has side plates 72 and 73 which allow
a lens array of one or more lenses 71 to be disposed in
rows. A light source 46 is disposed in a second space
25 41B. The light source 46 is constituted of: one or

more LED light source units 63; a light guide plate 61

for guiding light from the light source along the main



plate 8 integrally nounted on the frame 9 via a spacer 20 6. The inmage
sensor shown in Fig. 16C has a transparent substrate 10 in place of the
sensor substrate 18. In the inmage sensors shown in Figs. 16A and 16B, a
sensor array 19 is constituted of the sens@ substrate 18 and sensor chips
12. A ceramc or glass 25 epoxy substrate is used as the sensor
substrate 18. After the sensor chips 12 are di sposed on the substrate 18,
wire bonding is perforned to formthe sensor array 19. The configuration of
the frame 9 and the -3- processing of the sensor substrate 18 have been
det er mi ned so ssan oddjrevehonsbMagndi ghiumingbingussdopyginal PP; and

a housing 62 for intercepting leak light from the light
guide plate 61 and positioning the light guide plate 61
to efficiently illuminate the original PP.

5 The first and second spaces 41A and 41B
communicate with each other. A sensor array 43 is
mounted on an electrical circpit substrate 44 and is
disposed between the frame 41 and a frame 42 as a
second support, facing a third space 4lC.

10 This image sensor is assembled in the following
manner. The light source 46 is fixed to a mount plane
41D with adhesive or screws, and the'focussing unit 47
is inserted into the first space 41A and fixed to a
mount plane 41lE with adhesive or screws.

15 The glectric circuit substrate 44 with the sensor
array-43 is fixed to the frame 41 by using the frame 42
or by using-adhesivé Or Sscrews.

With the above-described contact type image
sensors, as shown in Fig. 18, in order to intercept a

20 stray light beam 31 entering from a gap between a lens
array and a frame, a stray light beam 32 entering from
the bottom of each LED, and stray light beams entering
from the sides and bottom of a sensor substrate, light
interception walls are mounted on the frame, a gap is

25 minimized with strict size precision, or other
countermeasures are adopted. Therefore, components

become complicated and bulky so that the assembly



external light and internally reflected light fromentering sensor |ight
Feception areas. O her necessary 5 conponents are al so used for the

i mge sensors shown in Figs. 16A and 16B. In the contact type image sensor
Shown in Fig. 16C, in place of the sensorL subhstrate 18, the transparent
substrate 10 such as a glass substrate with 10 electrical wring
connections is used. The sensor array 19 is fornmed by nmounting a plurality
of face-down sensor chips 12 for photoelectric conversion in one |line on
the transparent substrate 10. Hi gh work precision of the inage sensor has
been set in orpErfdmndrice igprdegraded: ayMangfactaréecogtskecbpesxhighal
light and internally reflected light fromentering sensor |ight reception
areas, nore tthecause efisan itnergIsehtmnthe mumker 1A ge@pesents such

as a bottom plate and an internal reflection preventing
process.

51 In the case of a contact type image sensor such as
shown in Fig. 16C which is formed by mounting a
plurality of face-down sensor chips for photoelectric
conversion in one line on a transparent substrate such
as a glass substrate with electrical wiring

10 connections, the merits of the transparent substrate
become demerits because of entrance of stray light.

In order to further enhance and promote the

. compact structure and highest merit of the above-
described contact image’ sensor, the following technical
15 issues to be solved still exist.

(1) As the focussing unit 47 shown in Fig. 17 is
made compact, the coating area of adhesive 49 for
fixing the focussing unit 47 to the frame 41 becomes
small. Therefore, it becomes_difficult to coat the

20 adhesive 49, or the adhesive may permeate into the \
surface of the focuséing lens 71 to block the focussing
optical path so that light information of the original
PP into the sensor array 43 is intercepted to thus
lower the image quality.

25 ' (2) If there is a variation in assembly works of
inserting the focussing unit into the first space 41A

and fixing it to the mount plane 41E, a position



Fig. 17 shows another exanple of the contact type 20 | mage sensor shown
rn Fig. 15. A focussing unit 47 is disposed in a first space 41A of a
frame 41. The focussing unit 47 has side plates 72 and 73 which allow a

| ens array of one or nore lenses 71 to be @ sposed in rows. A light source
46 is disposed in a second space 25 41B. The light source 46 is
constituted of: one or nore LED |light source units 63; a |light guide plate
61 for guiding light fromthe |ight source along the nain -4- scan
direction DM and illum nating an original PP, and a housing 62 for

i ntercepting Idiﬁplaqﬂmemtomftthﬁlf@#ﬂsﬁﬁmmeu@ihié76ir9mdtb©sm@u0ﬁ|ng the

| i ght guide plate 61
plane 41E occurs so that the image quality is lowered.

SUMMARY OF THE INVENTION

5 An object of the present invention is to make
compact a contact type image sensor. Another object of
the invention is to improve an assembly performance of
a contact type image sensor.

In order to achieve the above objects, according

10 to one embodiment of the invention, there is provided a
contact type image sensor comprising: a sensor
substrate having photosensors mounted thereon; a
focussing unit for focussing light from an original
upén the photosensors; and a frame for holding the

15 sensor sppstrate and the focussing unit, wherein the
focussing unit abuts on the sensor substrate. With
this embodiment, the contact tfpe image sensor can be
made compact.

According to another embodiment of the invention,

20 = there is provided a contact type image sensor \
comprising: photosensors; a support member for
supporting an original; a focussing unit for focussing
light from the original upon the photosensors; a frame
for holding the photosensors, the focussing unit, and

25 the transparent support member; and a focussing unit
holding member disposed between the transparent support

member and the focussing unit, for positioning the



to efficiently illumnate the original PP. 5 The first and second
gpaces 41A and 41B communicate with each other. A sensor array 43 is
nounted on an electrical circuit substrate 44 and is di sposed between the
frame 41 and a frame 42 as a second supparty, -facing a third space 41C. 10
This i mage sensor is assenbled in the follow ng manner. The |ight source 46
Is fixed to a nount plane 41D with adhesive or screws, and the focussing
unit 47 is inserted into the first space 41A and fixed to a nount plane 41E
wi th adhesive or screws. 15 The electric circuit substrate 44 with
the sensor arrfpculssing funded relativé rooethd Hyanei ngWivtk thige 42 or by
usi ng adhesive or screws. Wth the above-descri bed contact type inmage

sensors, as siruhPdimenty, tme assembly worksief ckhpe gontact type

image sensor become easy.
Other objects and aspects of the present invention |
5 will become apparent from the following detailed
description of embodiments when read in conjunction

with the accompanying drawingé.

BRIEF DESCRIPTION OF THE DRAWINGS

10 Fig. 1 is a cross sectional view of a contact type
image sensor according to a first embodiment of the
invention.

Figs. 2A and 2B ére cross sectional views of a
sensor array of the image sensor of the first

15 embodiment.

Fig. 3 is a cross sectional view of a contact type
image sensor according to a second embodiment of the
invention.

Fig. 4 is a cross sectional view of a contact type

20 image sensor according to a third embodiment of the \
invention.

Fig. 5 is a cross sectional view of a contact type
image sensor according to a fourth embodiment of the
invention.

25 Fig. 6 is a cross sectional view of a contact type
image sensor according to a fifth embodiment of the

invention.



20  stray light beam 31 entering froma gap between a lens array and a
frame, a stray light beam 32 entering fromthe bottom of each LED, and
.stray light beans entering fromthe sides and bottom of a sensor substrate,
[ight interception walls are nmounted on thg Lrame, a gap is 25 m ni m zed
wWith strict size precision, or other counterneasures are adopted.
Theref ore, conponents becone conplicated and bul ky so that the assenbly
performance i s degraded. Manufacture cost becones hi gh because of an
i ncrease in the nunber of conmponents such as a bottom plate and an internal
reflection preventirggprocissa cross sectiondhevisweobdHia ccantaatt typee
| mge sensor such as
image sensor according to a modification of the fifth
embodiment of the invention.
Fig. 8 is a plan view of a contact type image
5 sensor.

Fig. 9 is a cross sectional view taken along line
9-9 of Fig. 8.

Fig. 10 is a cross sectional view of a contact
type image sensor according to a seventh embodiment of.

10 the invention.

Fig. 11 is a cross sectional view of a contact
type image sensor according to an eighth embodiment of
the invention.

Fig. 12 is a cross sectional view of a flat bed

15 type image sensor according to a ninth embodiment of
the invention.

Fig. 13 is a schematic cross sectional view of an
image information processing apparatus using a flat bed
type image sensor according to a tenth embodiment of

20 the invention. \

Fig. 14 is a schematic cross sectional. view of an
image information processing apparatus using the flat
bed type image sensor of the tenth embodiment.

Fig. 15 is a schematic perspective view of a

25 contact type image sensor according to related art.

Figs. 16A, 16B and 16C are cross sectional views

of typical contact type image sensors.



shown in Fig. 16C which is fornmed by nounting a plurality of face-down
sensor chips for photoelectric conversion in one |ine on a transparent
substrate such as a glass substrate with electrical wiring 10
connections, the nmerits of the transparent gsubstrate beconme denerits
because of entrance of stray light. In order to further enhance and pronote
the conpact structure and highest nerit of the above- described contact
i mge sensor, the follow ng technical 15 i ssues to be solved stil
exist. (1) As the focussing unit 47 shown in Fig. 17 is made conpact, the
coating area of adhBtgvelZ9isoa €rassgsetbibdnalsyiey takendaloogt hénerane
41 becones small. Therefore, it beconmes difficult to coat the 20
adhesi ve 49, 0t7thé &nhEitgvelbmy perneate into the surface of the focussing
lens 71 to block the focussing .
Fig. 18 is a diagram showing typical stray light
entrance paths.
5 Figs. 19, 20, 21 and 22 are cross sectional views
of modified embodiments of the contact type image
sensor of the first embodiment of the present

invention.

10 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Fig. 1 is a cross sectional view of a contact tYpe
image sensor according to the first embodimént of the
invention. In Fig. 1, reference numeral 1 represents a
transparent cover giass plate on which an original is
15 placed. Reference numeral 2 represents a rod lens
array for guiding light reflected from an original.
Reference nﬁmeral 3 represents a light soﬁrce for
illuminating an original. Reference numeral 4
represents a light emitting element such as LED serving
20 as a light radiation unit of the light source 3. \
Reference numeral 5 represents a light guide plate for
guiding light radiated from the light emitting element
4 along a longitudinal diréction (main scan direction)
and focussing the light upon an original reading point.
25 Reference numeral 7 represents adhesive for bonding the
cover glass plate 1 and rod lens array 2. Reference

numeral 9 represents a frame of the contact type image



optfgal path so that Iight.infOrnation of the original PP into the sensor
array 43 is intercepted to thus |ower the inage quality. 25 (2) |If
there is a variation in assenbly works of inserting the focussing unit into
the first space 41A and fixing it to the_npgnt plane 41E, a position - 6-
di spl acenent of the focussing unit 47 fromthe nount plane 41E occurs so
that the image quality is | owered. SUMVARY OF THE | NVENTI ON 5 An
obj ect of the present invention is to nake conpact a contact type inmage
sensor. Another object of the invention is to inprove an assenbly
performance ofsensor. Reference numeral 10 represents a light
transmissive substrate disposed in contact with the
bottom of the rod lens array 2 to hold it in position,
and mounted with the image sensor including the light
5 emitting element 4. Reference numeral 11 represents a
light shielding layer which covers a surface area of
the light transmissive substrate 10 on which components
are not mounted, in order to eliminate stray light
beams. Reference numeral 12 represents sensor chips
10 for receiving light reflected from an original and
transmitted through the rod lens array 2 and light
transmissive substrate 10. Reference numeral 13
represents a light receiving area of each sensor chip
12. Reference numeral 14 represents a sealing/bonding
15 resin for.covering the sensor chips 12. Reference
numeral 19 represents a sensor array including the
light transmissive substrate 10 and sensor chips 12.
Reference numeral 20 represents a roller for pressing
an original 21 moved relative to the contact type image
20 sensor, against the cover glass plate 1. \
In this embodiment, since the rod lens array 2 as
a focussing unit is aligned in position by abutting it
on the light transmissive substrate 10, the contact
type image sensor can be made compact in its thickness
25 direction.

The contact type image sensor of this embodiment

will be described more in detail. A plurality of face-



a contact type inmmge sensor. In order to achieve the above objects,
according 10 to one enbodi nent of the invention, there is provided a
contact type inmge sensor conprising: a sensor substrate having

phot osensors nounted thereon; a focussing ynit for focussing light froman
original upon the photosensors; and a frane for holding the 15 sensor
substrate and the focussing unit, wherein the focussing unit abuts on the
sensor substrate. Wth this enbodi nent, the contact type inage sensor can
be nmade conpact. According to anot her enbodi ment of the invention, 20

there is providifth et Ghipdell NRHE St laotiic ScogvepdDdasensors; a
support nenber for supporting an original; a focussing unit for focussing
i ght from t henouritgdaln Upiare tdred philcdositsdl syiming amennections

between the sensor chips and external terminals are

formed. The light shielding layer 11 is made of black

5 paint printed on the surface area of the light-

shielding substrate 10 except the areas corresponding

to the light receiving areas of the plurality of sensor

chips 12 and the area corresponding to the rod lens

array 2. Unnecessary stray light beams can therefore

10 be prevented from entering optical paths. The light
shielding layer 11 may be a metal deposition film of
aluminum or the like.

Figs. 2A and 2B are diagrams showing the outline
structure of the sensor array 19. The light shielding

15 layer 11 is made of black paint printed on the surface
area of the light shielding substrate 10 except the
areas corresponding to light receiving areas 300 of the
plurality of sensor chips 12 and the area corresponding
to a light output area 400 of the rod lens array 2.

20 The plurality of sensor chips 12 for photoelectric \
conversion are mounted in line in a face-down position
to face the light receiving areas 300 toward the light
transmissive substrate 10, and electrical wiring
connections between the sensor chips and external

25 terminals are formed. The total area of the light
receiving areas 300 is smaller than the light_output

area 400.



fOr‘hoIding t he photosensors, the focussiﬁg unit, and 25 t he transparent
support nenber; and a focussing unit hol ding nenber di sposed between the
transparent support nenber and the focussing unit, for positioning the

-7- focussing unit relative to the framee Wth this enbodi nent, the
assenbly works of the contact type inage sensor -becone easy. O her objects
and aspects of the present invention 5 wi || becone apparent fromthe
foll owi ng detailed description of enbodi mnents when read in conjunction with
t he acconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS

Fig. 3 is a cross sectional view of a contact type
image sensor according to the second embodiment of the
invention. A plurality of face-down sensor chips 12
for photoelectric conversion are mounted in line on a

5 light transmissive.substrate 10 and a light emitting
element such as LED of a light source 3 and the like
are mounted on the opposite surface of the light
transmissive substrate 10, electrical wiring
connections between these components being provided.

10 Similar to the first embodiment, a light shielding
layer 11 is made of black paint printed on the surface
area of the light shielding substrate 10 made of, for
example, glass, except the areas corresponding to light
receiving areas 13 of the plurality of sensor chips 12

15 for receiving light from an original and the area
corresponding to a light output area of a rod lens
array 2. The light shielding layer 11 may be formed on
the outer surface of a sealing/bonding resin 14 (refer
to Fig. 1) and on the outer surface of the rod lens

20 array 2 except the optical path area of light reflected
from an original 21 (refer to Fig. 1).

Fig. 4 is a cross sectional view of a contact type
image sensor accbrding'to the third embodiment of the
invention. In this contact type sensor array, a frame

25 9 is'configured so as to perfectly shield light from

opposite end surfaces of a sensor array 19. Light

receiving areas for receiving light reflected from an



10 ‘_ Fig. 1 is a cross sectional view of a contact type inmage sensor
according to a first enbodi nent of the invention. Figs. 2A and 2B are cross
sectional views of a sensor array of the image sensor of the first 15
enbodinent. Fig. 3 is a cross sectional yvigy of a contact type inmage sensor
according to a second enbodi nent of the invention. Fig. 4 is a cross
sectional view of a contact type 20 ° inmage sensor according to a third
enbodi ment of the invention. Fig. 5 is a cross sectional view of a contact
type i mage sensor according to a fourth enbodi mrent of the invention. 25
Fig. 6 is a croskgtmali2hadreidispésed comt tive sypface of a light
transmissive substrate 10 on the bonding side between
the substrate 10 and sensor.chips 12. A light
shielding layer 11 is made of black paint printed on
5 " the surface area of the light shielding substrate 10
except the areas corresponding to the light receiving
areas, the area corresponding to a light output area of
a rod lens array 2 on tﬁe side opposite to the bonding
side, and the opposite end surfaces of the sensor array
10 19. Also in this embodiment, unnecessary stray light |
| beams can be prevented from entering optical paths.
The light shielding layer 11 may be made of a metal
deposition film such as aluminum,
Fig. 5 is a cross sectional view of a contact type
15 image sensor according to the fourth embodiment of the
invention. This embodiment is applied to a contact
type image sensor of the type that although a ffame 9
is configured so as to perfectly shield light from
opposite end surfaces of a sensor array 19, stray light
20 from an original side cannot be eliminated perfectly \
(1light entering a gap A on the side of a rod lens array
2). A light shielding layer 11 is made of black paint
printed on the surface area of the light shielding
substrate 10 except the areas corresponding to light
25 receiving areas of sensor chips 12 for receiving light

reflected from an original, the area, except a stray

light entering area, corresponding to a light output



| mage sensor according to a fifth enbodi nent of the invention. -8- Fig.
7 is a cross sectional view of a contact type imge sensor according to a
nodi fication of the fifth enbodi ment of the invention. Fig. 8 is a plan

view of a contact type inmage 5 sensor. f40- 9 is a cross sectional view
taken along line 9-9 of Fig. 8. Fig. 10 is a cross sectional view of a
contact type inmage sensor according to a seventh enbodi nent of 10 t he

i nvent i on. -

10

15

20

25

area of a rod lens array 2 on the side opposite to the
sensor chip side, and the opposite end surfaces of thel
sensor array 19. Also'in this embodiment, unnecessary
stray light beams can be prevented from entering
optical paths. The light shielding layer 11 may be
made of a metal deposition film such as aluminum.

Fig. 6 is a cross sectional view of a contact type
image sensor according fo the fifth embodiment of the
invention.

In this cqntact type image sensor, a plurality of
face-down sensor chips 12 for photoelectric conversion
are mﬁunted in line on a light transmissive substrate
10 made of, for example, glass, and electrical wiring
connections between the sensor chips and external
terminals'are formed. A frame 9, which aligns in
position and holds a sensor array 19, a rod lens array
2 for focussing light from an original 21, a light
source 3 for illuminating an original, and a cover
glass 1 for supporting an original, can perfectly
shield light from the opposite end surfaces of the \
sensor array 19 and also perfectly shield stray light
from the original side. A light shielding layer 11 is
made of black paint printed on only the surface area of
the light shiélding substrate 10 on the sensor chip
side except the areas corresponding to light receiving
areas of the sensor chips 12 for recei&ing light

reflected from an original. Also in this embodiment,



Fig. 11 is a cross sectional view of a contact type inmage sensor according
to an ei ghth enbodi nent of the invention. Fig. 12 is a cross sectional

of a flat bed 15

the i nventi on.

Fig. 13 is a schematic crassisectional view of an inmge

I nformati on processing apparatus using a flat bed type inmage sensor

according to a

schemati ¢ cross secti onal

using the fl at

to related art.
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20
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tenth enbodi nent of 20 the invention. Fig. 14 is a

Vi ew

type i mage sensor according to a ninth enbodi nent of

view of an inmage information processing apparatus

bed type i mage sensor of the tenth enbodinent. Fig. 15 is a
schemati ¢ per speuiecessary stray J5ight dwans tcay ke  prgerked fFrAk cor di ng

Figs. 16A, 16B and 16C are cross sectional views
entering optical paths. The light shielding layer 11

may be also made of a metal deposition film such as
aluminum.

Fig. 7 shows a modification of the fifth
embodiment. In this contact type image sensor, a frame
9 can perfectly shield stray light on the original side
entering from a glass plate and a combination of the
frame 9 and a bottom plate 8 can perfectly shield stray
light such as external light. A light shielding layer
11 is made of black paint printed on only the surface
area of the light shielding-substrate 10 on the sensor
chip side except the areas corresponding to light
receiving areas of the sensor chips 12 for receiving
light reflected from an original. Also in this
embodiment, unnecessary stray light beams can be
prevented from entering optical paths, even if the
frame 9 and bottom plate 8 are not subject to an
internal irregular reflection preventing process.

In the above-described embodiment, the LED is used
as thé light source. However, electroluminescence (EL)
may be also used as the light source. Each of Figs. 19
to 22 shows such an embodiment where the EL is used as
the light source. Fig. 19 shows an embodiment where an
EL light source 144 of an array type is used. Fig. 20
shows an embodiment where the EL light source 144 is

arranged on a back surface of a cover glass 1. Fig. 21



of fypical contact type inage sensors. -9- Fig. 17 is a cross secfional
view taken along Iine 17-17 in Fig. 15. Fig. 18 is a diagram show ng
typical stray light entrance paths. 5 Figs. 19, 20, 21 and 22 are
cross sectional views of nodified enbodi nepgs-of the contact type inage
sensor of the first enbodi nent of the present invention. 10 DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS Fig. 1 is a cross sectional view
of a contact type i mge sensor according to the first enbodi nent of the
shows an embodiment where the EL light source 144 is
arranged on the same surface as the surface on which
the sensor 12 of the light tfansmissive substrate 10,
which is a portion of the sensor array, is arranged.
5 Fig. 22 shows an embodiment where the EL light- source
144 is arranged on the same surface as the surface the
sensor 12 of the light transmission substrate 10 is
arranged and wherein a reflection mirror 102 is
arranged to switch an optical path within the image
10 sensor and thereby attain the contact type image sensor
of smaller size. Accordingly to the embodiments shown
in Figs. 19 to 22, in which the EL is used as the light
source, it can be attained to reduce the size of the
contact type of the image sensor.
15 Figsi 8 and 9 are a plan view and a cross
sectional view specifically illustrating the features
of a contact tfpe image sensor according to the sixth
embodiment of the invention. Fig. 8 is a plan view of
the contact type image sensor as viewed from an
20 - original reading surface of a transparent member 45 in\
contact with an original PP, and particularly shows the
positions in a longitudinal direction DM of focussing
unit holding members 48 for holding a focussing unit 47
for focussing light onto image sensors 43, the light
25 entering via the transparent member 45 such as a glass

plate from an original. The focussing unit holding

members 48 hold the focussing unit 47 at a plurality of



invention. In Fig. 1, reference nuneral 1 represents a transparent cover

gl ass plate on which an original is 15 pl aced. Reference nuneral 2
represents a rod lens array for guiding light reflected froman original.
Ref erence nuneral .3 represents a |light sgujge_for illum nating an original.
Reference nuneral 4 represents a light emtting el ement such as LED serving
20 as a light radiation unit of the light source 3. Reference nuneral 5

represents a light guide plate for guiding light radiated fromthe |ight
emtting elenent 4 along a longitudinal direction (nmain scan direction) and
focussi ng the poghtiapsnthereofgi bal ustagi agfpamat 4125 LikBetdemeoé&snuner al
7 represents adhesive for bonding the cover glass plate 1 and rod | ens
array 2. Refertacthogeeshown inpFagent $5aandaiké sret hepreseatedt pe i nage
using identical reference numerals, and duplicate
description is omitted. Fig. 9 is a cross sectional
5 view taken along line 9-9 of Fig. 8.
Referring to Fig. 9, a focussing unit 47 is
disposed in a.first sbace 41A of a frame 41. The
focussing unit 47 has side plates 72 and 73 which allow
a lens array of one or more lenses 71 to be disposed in
10 rows. A light source 46 is disposed in a second space
41B. The light source 46 is constituted of: one or
more ﬁED light source units 63; a light guide plate 61
for guiding light from the light source along the main
scan direction DM and illuminating an original PP; and
15 a housing.62 for intercépting leak light from the light
guide plate 61 and positioning the iight guide plate 61
to efficiently illuminate the original PP.
The first and second spaces 41A and 41B
_communicate with each other. The sensor array 43 is
20 mounted on an electrical circuit substrate-44 and is \
disposed between the frame 41 and é frame 42 as a
bottom plate of a second support, facing a third space
41cC.
This image sensor is assembled in the following
25 manner. The light source 46 is fixed fo a mount plane
41D of the frame 41 with adhesive or screws, the

focussing unit 47 is inserted into the first space 41A



- 10 - sensor. Reference nuneral 10 represents a |ight transm ssive
substrate disposed in contact wwth the bottomof the rod lens array 2 to
hold it in position, and mounted with the image sensor including the |ight
5 emtting element 4. Reference numerajgll represents a |ight shielding
| ayer which covers a surface area of the I1ght transm ssive substrate 10 on
whi ch conponents are not nounted, in order to elimnate stray |ight beans.
Ref erence nuneral 12 represents sensor chips 10 for receiving |ight
reflected froman original and transmtted through the rod lens array 2 and
| i ght transm sandecalbuwbtéd ade 4 Omokict eprenmve 41lEprahd 1Bheefoewgssinga | i ght
recei ving area of each sensor chip
unit holding members 48 are inserted into the space
between the frame 41 and focussing unit 47 and fixed to
the frame 41 with adhesive or screws.
5 The electric circuit substrate 44 with the sensor
array 43 is fixed to the frame 41 by using the bottom
frame 42 or by using adhesive or screws.
Also referring to Fig. 9, the focussing unit 47 is
held in position by being squeezed by the frame 41 and
10 focussing unit holding member 48. The  .focussing unit
holding member 48 is colored black same as the frame
41. The side wall 73 constituting the focussing unit
47 on the side opposite to the light source 46 abuts on
the focussing unit holding member 48 which is fixed to
15 the frame 41 with adhesive 49.
A method of fixing the focussing unit holding
member 48 to the frame 41 is not limited only to the
above-described method. For example, convex and
concave hooks may be provided to engage the focussing
20 unit holding member 48 with the frame 41, or a pressureé
boss may be provided to either the focussing unit
holding member 48 or the frame 41 to pressure-fix them.
A surface 81 of a projecting portion of the
focussing unit holding member 48 pressing downward the
25 focussing unit 47 in a thickness direction or focussing

optical path direction (up/down direction in Fig. 9)

extends outward relative to a focussing opening angle



'12. Reference nuneral 14 represents a sealing/bonding 15 resin for
covering the sensor chips 12. Reference nuneral 19 represents a sensor
array including the light transm ssive substrate 10 and sensor chips 12.
Reference numeral 20 represents a roller_fpg pressing an original 21 noved
relative to the contact type inmage 20 sensor, against the cover gl ass
plate 1. In this enbodi nent, since the rod lens array 2 as a focussing unit
is aligned in position by abutting it on the light transm ssive substrate
10, the contact type inage sensor can be made conpact in its thickness 25
direction. Ther£ it aghie t FPtusShis weDe o047 Of THhe st esbedingnbpahihgbe
described nore in detail. A plurality of face-
angle 74 defines a range allowing light reflected from
an original PP to be received.
Referring to Fig. 8, the focussing unit 47 is held
‘5 in position by being squeezed between the focussing
unit holding members 48 and frame 41 at a middle and
opposite end positions along the .longitudinal direction
DM. The number of positions where the focussing unit
47 is held may be one or more along the longitudinal
10 direction, or the focussing unit 47 may be held over
its whole length.
With the structure of the sixth embodiment, the
following advantages can be obtained.
(1) Since the focussing unit 47 is positioned and
15 squeezed between the frame 41 and focussing unit
holding members 48, a position displacement of the
focussing unit 47 to be caused by a variation in
assembly works can be managed by a component dimension
precision of the frame 41. Therefore, an image quality
20 can be improved and a clear image can be maintained. \
(2) Since the focussing unit 47 is fixed by
fixing the focussing unit holding member 48 to the
frame 41 with the adhesive 49, the adhesive 49 is
prevented from being attached to the focussing unit 47
25 and the focussing lens 71 will not be made dirty by the

adhesive 49. It is therefore possible to solve a

problem of a poor image quality by preventing a



‘down sensor chips 12 for photoelectric conversion are nounted in |line and
el ectrical wiring connections between the sensor chips and external
termnals are forned. The light shielding layer 11 is nade of black 5
paint printed on the surface area of the-lgght. shielding substrate 10
except the areas corresponding to the light receiving areas of the
plurality of sensor chips 12 and the area corresponding to the rod | ens
array 2. Unnecessary stray |ight beans can therefore 10 be prevented
fromentering optical paths. The light shielding | ayer 11 nay be a netal
deposition filfocksaingi aptnicalt hethi KxomFbging2shiadded and di agr ans

showi ng the outline structure of the sensor array 19. The |ight shielding
15 | ayer llprevemtiéngflbghtkipfprmapiont td dMagresSenEpPrEetrom
being cut.

Abutting the focussing unit holding member 48 only
5 upon the side wall 73 without covering the focussing
lens 71 of the focussing unit 47 can be managed by a
component dimension precision of the focussing unit
holding member 48. It is therefore possible to solve a
problem of a poor image quality by preventing a

10 focussing optical path from being shielded and
preventing light information to image sensors from
being cut.

(3) The focussing unit holding member 48 is
colored black same as the frame 41, the black absorbing

15 light and suppressing reflection light. It is
therefore possible to solve a problem of a poor image
quality by suppress;ng internal reflection light of the
sensor array 43 and making uniform the internal
reflection light.

20 Further, the surface 81 of a projecting portion of
the focussing'unit holding member 48 pressing downward
the focussing unit 47 in a thickness direction or
focussing optical path direction extends outward
relative to the focussing opening angle 74 of the

25 focussing unit 47. Since the surface 81 is retracted
from a range allowing light reflected from an original

to be received, an image quality can be prevented from



area of the light shielding substrate 10 except the areas corresponding to
i ght receiving areas 300 of the plurality of sensor chips 12 and the area
corresponding to a light output area 400 of the rod lens array 2. 20 The
plurality of sensor chips 12 for phot oel ectpic conversion are nounted in
line in a face-down position to face the I1ght receiving areas 300 toward
the light transm ssive substrate 10, and electrical w ring connections

bet ween the sensor chips and external 25 termnals are forned. The
total area of the light receiving areas 300 is snmaller than the |ight

out put area 40Being dedgPaded by internal reflection light.

In the sixth embodiment, similar to the first to
fourth embodiments, a light shielding layer may be
formed on an area surrounding the image sensors 43 on

5 an electric circuit substrate 44 and on an area of the
third space 41C between the frames 41 and the bottom
frame 42 as the second support. In this manner, stray
light other than image signal light from the frame 41
can be shielded so that only reflection light guided by

10 the focussing unit 47 can be received with the image
sensors 43 and an image signal having a clear and high
contrast can be obtained.

Fig. 10 is a cross sectional view of a contact
type image sensor according to the seventh embodiment

15 of the invention. Referring to Fig. 10, a focussing
unit holding member 48 abuts on a focussing unit 47 and
on a transparent member 45 in contact with an original
PP moving relative to the image sensor. A focussing
optical path thickness of the focussing unit holding

20 member 48 between the transparent member 45 and \
focussing unit 47 is set so that the surface of the
transparent member 45 in contact with an original PP is
positioned at the focal length TC of fhe focussing unit
47 in a range.of a depth L of focus.

25 The focussing unit 47 is squeezed betweén the
frame 41 and the transparent member 45 via the

focussing unit holding member 48 along the focussing



Fig. 3 is a cross sectional view of a contact type inmage sensor according
to the second enbodi nent of the invention. A plurality of face-down sensor
chips 12 for photoel ectric conversion are nounted in line on a 5 | i ght
transm ssive substrate 10 and a |ight enitgpng el enent such as LED of a

| ight source 3 and the |like are nounted on the opposite surface of the

| ight transm ssive substrate 10, electrical w ring connections between

t hese conponents bei ng provided. 10 Simlar to the first enbodi nent, a
i ght shielding layer 11 is nade of black paint printed on the surface area
of the light stptiddhgpathsdineetionpndéhile the &eaupbénggunit, 4@xdept t he
areas corresponding to_light receiving areas 13 of the plurality of sensor
chips 12 15 P¥essedcdeynngtheghransparantomegbasl 48ndst pdhgred to

corresponding to a_light outgut area of a rod, lens .
the frame 41 so that the focussing unit 47 is fixed.

With this structure, the mount position of the

5 focussing unit 47 can be controlled by the component
dimension precision of the focussing unit holding
member 48 and frame 41. A position displacement of the
focussing unit 47 from a mount position 41E to be
caused by a variation in assembly works can be

10 suppressed so that a problem of degraded image
clearness can be solved.

Since the focussing unit 47 is held in position by
the process of fixing the transparent member 45, the
assembly process can be simplified and the numﬁer of

15 assembly brocesses can be reduced.

Fig. 11 is a cross sectional view of a contact
type image sensor according to the eighth embodiment of
the invention. Referring to Fig. 11, a portion of a
focussing unit ‘holding member 46 abutting on a

20 focussing unit 47 and on a transparent member 45 has a‘
symmetrical shape along its longitudinal direction as
viewed in the cross section. The focussing unit
holding mémber 48 is a solid having an arrow shape. A
frame 41 abuts on the top surface of the focussing unit

25 47 and the bottom of the arrowhead of the focussing
unit holding member 48, and the transparent member 45

abuts on the top flat surface of the arrowhead of the



array 2. The light shielding layer 11 may be forned on the outer surface of
a sealing/bonding resin 14 (refer to Fig. 1) and on the outer surface of
the rod | ens 20 array 2 except the optical path area of light reflected
froman original 21 (refer to Fig. 1). FLgp34.is a cross sectional view of
a contact type inmage sensor according to the third enbodi nent of the

i nvention. In this contact type sensor array, a frane 25 ‘9 is configured
so as to perfectly shield light from opposite end surfaces of a sensor
array 19. Light receiving areas for receiving light reflected from an -
13 - original 2écassidgspniedhohdihg membere48f andl ighfixed with

adhesive 49.

With this structure, the assembly direction of the
focussing unit holding member 48 becomes

5 omnidirectibnal so that the assembly process can be

simplified and the number of assembly processes can be
reduced.

Fig. 12 is a cross sectional view of a flat bed
type image scanner used as an information processing

10 apparatus according to the ninth embodiment of the
invention.

Referring to Fig. 12, the flat bed type image
scanner 1s structured so that an original PP is read
while a contact type image sensor moves relative to a

15 transparept member 51 in contact with the original PP.
A focussing unit 47 is squeezed between a frame 41 and
a focussing unit holding member 48. The focussing unif
47 is held in position by fixing the focussing unit
holding member 48 to the frame 41 with adhesive 49.

20 The focussing unit holding member 48 abuts on the:
transparent member 51 and focussing unit 47. A
focussing optical path thickness of the focussing unit
holding member 48 between the transparent member 51 and
focussing unit 47 is set so that the surface of the

25 transparent member 51 in contact with an original PP is
positioned at the focal length TC of the focussing unit

47 in a range of a depth L of focus.



transm ssive substrate 10 on the bonding side between the substrate 10 and
sensor chips 12. Alight shielding layer 11 is nmade of black paint printed
on 5 the surface area of the light shielding substrate 10 except the
areas corresponding to the light receiving2areas, the area corresponding to
a light output area of a rod lens array 2 on the side opposite to the
bondi ng side, and the opposite end surfaces of the sensor array 10 19.

Al so in this enbodi nent, unnecessary stray |ight beans can be prevented
fromentering optical paths. The light shielding |ayer 11 may be nade of a
met al deposition fiWktButhigasfiptinbadntypegimagessganness bt condrcE ew of
a contact type 15  inmge sensor according to the fourth enbodi nent of the
i nventi on. Thi YBRbbBREENESNSORpERNBOVE alebdt 8cPSt gpEeritigs wbddsr of the

h l'th h fr
type that althoug fgcusgggggunit holding member 48 abuts on the

transparent member 51. The material of the focussing
5 unit holding member 48 is mold resin having goed slide
and anfifriction characteristics.
With this structure of the flat bed type image
scanner, a position displacement of the focussing unit
47 to be caused by a variation in assembly works can be
10 suppressed so that a problem of degraded image
clearness can be solved. The focussing lens 71 will
not be made dirty by adhesive so that it is possible to
solve a problem of a poor image quality. It is also
possible to set the contact type image sensor at a
15 proper position relative to the read surface of the
transparent member 51 during an original scan
operation.
Fig. 13 is a cross sectional view of a facsimile
with a communication function used as an image
20 information processing apparatus having a contact type\
image sensor unit 100, according to the tenth
embodiment of the invention. In Fig. 13, reference
numeral 102 represents a paper feed roller as feeding
means for feeding an original PP to a read pbsition,
25 and reference numeral 104 represents a separation piece
for reliably separating originals PP one piece after

another. Reference numeral 106 represents a platen



is configured so as to perfectly shield light fromopposite end surfaces of
a sensor array 19, stray |ight 20 froman original side cannot be
elimnated perfectly \ (light entering a gap A on the side of a rod | ens
array 2). Alight shielding layer 11 is nagg af black paint printed on the
surface area of the light shielding substrate 10 except the areas

corresponding to light 25 recei ving areas of sensor chips 12 for
receiving light reflected froman original, the area, except a stray |ight
entering area, corresponding to a |ight output - 14 - area of a rod |lens

array 2 on thersilderopsosiraasportthaeanss di spoiseds iate thendeade pogidsione end
surfaces of the _ '
and facing the sensor unit 100 for regulating the
position of the read surface of the original PP and
transporting the original PP. The sensor unit 100 is
5 the contact type image sensor of any one of the above-
described embodiments and has a transparent member such
as a glass plate on the surface thereof in contact with
the original PP. Light reflected from the original PP
is read with the sensor unit via a focussing unit to
10 thereby read an image of the original PP.

Reference symbol P represents a recording medium
such as paper in a roll. Image information read with
the sensor unit or image information transmitted from
an external apparatus is reproduced and recorded on the

15 recording_medium. Reference numeral 110 represents a
recording head as recoeding means for forming an image,
reference numeral 112 represents a platen roller as
transport means for transporting the recording medium P
to a record position of the recording head 110 and

20 regulating the position of a record surface of the \
recording medium P.

Reference numeral 120 represents an operation
panel having switches as input/output means, a display
for displaying a messege or a state of partner

25 apparatuses, and the like. Reference numeral 130
represents a system control board as control means.

The system control board 130 is provided with: a



sensor array 19. Also in this enbodi nent, unnecessary stray |light beans can
be prevented fromentering 5 optical paths. The light shielding |ayer
11 may be made of a netal deposition filmsuch as alumnum Fig. 6is a
cross sectional view of a contact type ipagg sensor according to the fifth
enbodi nent of the invention. 10 In this contact type inage sensor,
a plurality of face-down sensor chips 12 for photoel ectric conversion are
nounted in line on a light transm ssive substrate 10 nade of, for exanple,
gl ass, and electrical wring connections between the sensor chips and
external 15 coptrohaiusitr fofocontirolPihgaevedy uhits abngtdtukipgsition
and holds a sensor array 19, a rod lens array 2 for focussing light froman -
original 21, atheégfacsbnite:; 3dfiveicinpuhtei igrap dighicnsburaadof tbeer
contact type image sensor 100 and for photoelectric
conversion elements; an image processing unit for
5 performing predetermined processes for image
information supplied from the image sensor; a
transmission/reception unit for transmitting image
information processed by the image processing unit to a
partner apparatus and supplying image information
10 received from a partner apparatus to the image
processing unit; and the like. Reference numeral 140
represents a power source of the facsimile. The drive
circuits, image processing unit, and
transmission/reception unit are controlled by the
15 control unit.
Fig. 14 is a cross sectional view of a flat bed
type image scanner as an image information processing
apparatus using the contact type image sensor unit 100
of the tenth embodiment. Reference numeral 51
20 represents a transparent member for defining a read \
surface in contact with an original PP. Reference
numeral 201 represents a scanning belt as feed means
for mounting the sensor unit 100 and scanning it in a
scan direction DS. Reference numeral 202 represents a
25 feed roller for driving the scanning belt 201.

Reference numeral 230 represents a system control board

as control means. The system control board 230 is



glass 1 for supporting an original, can perfectly 20 shield Iight from
the opposite end surfaces of the sensor array 19 and al so perfectly shield
stray light fromthe original side. Alight shielding |ayer 11 is made of
bl ack paint printed on only the surface arga of the light shielding

substrate 10 on the sensor chip 25 si de except the areas corresponding
to light receiving areas of the sensor chips 12 for receiving |ight
reflected froman original. Also in this enbodinent, - 15 - unnecessary

stray light beans can be prevented fromentering optical paths. The |ight
shi el di ng | ayeprdtidad wetht sa geAerol aniet sbrdepasrbildtingi exresych as

units constituting the image scanner; drive circuits
for a light source of the cdntact type image sensor 100
and photoelectric conversion elements; an image

5 processing unit for performing predetermined processes
for image information supplied from the image sensor
100; a transmission/reéeption unit for transmitting
image information proCessed by the image processing
unit to a partner apparatus and recéiving various

10 commands from a partner apparatus; and the like.
Reference numeral 240 represents a power source of the
image scanner. The drive circuits, image processing
unit, and transmission/reception unit are controlled by
the control unit. The sensor unit 100 moves in the

15 sub-scan direction of the scanning belt reiative to the
original PP placed on the flat bed type transparent
member 51 and readé one line in the main scan‘direction
or depth direction of Fig. 14 to thereby read an image
of the original in the read surface area. The sensor

20 unit 100 is scanned while a focussing uhit holding \
member 48 described with reference to Fig. 12 is moved
in contact.with the transparent member 51. Light
reflected from the original PP is received with a liné
image sensor or sensor unit 100 via a focussing unit

25 and converted.into an image signal. The image signal
is subject to the image signal process by the system

control board 230 and is output to an external signal



alum num 5 - Fig. 7 shows a nodification of the fifth enbodinent. In
tthis contact type image sensor, a frame 9 can perfectly shield stray |ight
on the original side entering froma glass plate and a conbi nati on of the
frane 9 and a bottomplate 8 can perfectlyghield stray 10 | i ght such as
external light. A light shielding layer 11 is nade of black paint printed
on only the surface area of the |ight shielding substrate 10 on the sensor
chip side except the areas corresponding to |ight receiving areas of the
sensor chips 12 for receiving 15 light reflected froman original. Also
in this enbodipeecessingcrRpRa¥3dtesray |i ght beans can be prevented from
entering optical paths, even if the franme 9 and bottom plate 8 are not

subj ect to an interBeFhitheglight rehietding lnve®e AesErpredein. the

first to fourth embodiments and the focussing unit
holding member for positioning and fixing the focussing

5 unit described with the fifth to eighth embodiments are
provided to obtain synergetic effects thereof.

As described so far in each of the embodiments,
the focussing unit for focussing light from an original
upon sensor chips of the sensor array abuts on the

10 sensor array. Accordingly, the contact type image
sensor can be made light and compact, and in particular
the image sensor can be made thin.

Further, the transparent substrate is covered with
the light shielding layer in an area except the area

15 corresponding to the light reception areas of the
sensor chips and the area corresponding to the
focussing area of the rod 1éﬂs array. It is therefore
possible to prevent leak light into the sensor chips
and it is not necessary to shield the stray light

20 entering paths with the structure of the frame or with,
other components. Accordingly, the degree of freedom
of shapes of the components can be broadened, the
number of components can be reduced, the image sensor
and apparatuses using the image sensor can be made

25 light and compact, and an application field of a face-
down mounted sensor array can be expanded.

Furthermore, in order to align the focussing unit



20 In the above-described enbodiment, the LED is used as the |ight
source. However, electrolum nescence (EL) may be al so used as the |ight
source. Each of Figs. 19 to 22 shows such an enbodi ment where the EL is
used as the |ight source. Fig. 19 shows gnpgnhodi nent where an 25 EL
| ight source 144 of an array type is used. Fig. 20 shows an enbodi nent
where the EL light source 144 is arranged on a back surface of a cover
glass 1. Fig. 21 - 16 - shows an enbodi ment where the EL |ight source
144 is arranged on the sanme surface as the surface on which the sensor 12
of the light twhabsnthei feamepsthat fodlssihgchnis dspsgueeredf belteesensor
array, is arranged.

the focussing unit holding member and transparent

member. Accordingly, adhesive will not make the

'surface of the focﬁssing unit dirty, a mount position

5 displacement of the focussing unit to be caused by a

variation in assembly works can be suppressed, and the

image quality can be maintained without degrading its

clearness.

Many widely different embodiment of the present
10' invention may be constructed without departing from the

spirit ahd scope of the present invention. It should

be understood that the present invention is not limited

to the specific embodiments described in the

specification, except as defined in the appended

15 claims.



5 Fig. 22 shoﬁE‘Eﬁ“@ﬁbodrﬁenLﬁmhere the EL |ight source 144 is arranged
on the sane surf urface the sensor 12 of the light transnission
substrate 10 is QMBM ein areflection mrror 102 is arranged to
switch an optical *pat |nage 103q _sensor and thereby attain the
contact type inage sensor of snal | er size. ccordlngly to the enbodi nents
shown in Figs. 19 to 22, in which the EL is used as the light source, it
can be attained to reduce the size of the contact type of the imge sensor.
15 Figs. 8 and 9 are a plan view and a cross sectional view
specifically i WHABtIStCDAIMBEP fsatures of a contact type inmage sensor

according to the sixth enbodi nent of the invention. Fig. 8 is a plan view
of the contact typelinayjeceshact tgpei tmegef sensam @Omprigingtnal readi ng
-surface of a transparent nenber 45 in\
: (a) a sensor substrate having photosensors mounted
thereon;
5 (b) a focussing unit for focussing light from an
original upon the photosensors; and
(c) a frame for holding said sensor substrate and
said focussing unit,

wherein said focussing unit abuts on said sensor

10 substrate.

2. A contact type image sensor according to claim

1, wherein said sensor substrate is a transparent

substrate.
15
3. A contact type image sensor according to claim
2, wherein said transparent substrate has a light
shielding layer.

20 4. A contact type image sensor according to claim
2, wherein said focussing unit is disposed on said
transparent substrate on a side opposite to a side
where the photosensors are mounted.

25 5. A contact type image sensor according to claim

4, wherein said transparent substrate has a light

e

shielding layer.
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contact with an original- PP, and particularly shows the positions in a

I'ongi't udi nal direction DM of focussing unit hol ding nenbers
a focussing unit 47 for focussing Iight onto inmage sensors Hmmm"ﬂ!ﬂ”ﬁﬂl
entering via the transparent nmenber 45 suchjas a glass plate*froman® s
original. The focussing unit hol ding nmenbers 48 hold the focussing unit 47
at a plurality of - 17 - positions thereof, by using a frame 41. Like

el enents to those shown in Figs. 15 and 17 are represented by using
identical reference nunerals, and duplicate description is omtted. Fig. 9
is a cross sectionab.5 A contactakypealmagel sensér9actoEdgng8to claim

5, wherein said transparent substrate is not covered
with the light shielding layer in an area corresponding

to a focussing area of said focussing unit.

5
7. A contact type image sensor according to claim
5, wherein said transparent substrate is not covered
with the light shielding layer in an area corresponding
to an area where the photosensors are mounted and in an
10 area corresponding to a focussing area of said
focussing unit. |
8. A contact type image sensor according to‘claim
7, wherein the light shielding layer is formed so that
15 an area of the focuésing area of said focussing unit
becomes smaller than an area of light reception pixels
of the photosensors.
9. A contact type image sensor according to claim
20 1, wherein said focussing unit is a rod lens. \
10. An information processing apparatus
comprising:
a contact tYpe image sensor for reading an
25 original image and outputting an image signal;

processing means for performing a predetermined

process relative to the image signal output from said

This Sheet Has Been Replaced




Referrlng te—Fkg——9~ﬁ&41ﬁx53Tﬂg unit 47 is disposed in a first space 41A
fOCUSSI1ﬁ unit 47 has side plates 72 and 73 which all ow

of
a Iens arrag”ﬂill ﬁlﬂj’ ill enses 71 to be disposed in 10 rows. A
l'i ght sourc

n a second spgge_41B. The light source 46 is
constituted of: one or nore LED |ight source units 63; a li-ght guide plate
61 for guiding light fromthe Iight source along the main scan direction DV
and illumnating an original PP, and 15 a housing 62 for intercepting

| eak Iight fromthe |light guide plate 61 and positioning the |ight guide
plate 61 to ef&bstast! yypel inbget seh86rpraganal PP. The first and second

spaces 41A and 41B communicate with each other. The sensor array 43 is 20
nount ed on an el ectconakoli means fobstoateollingdsasddceptaetd bgpaeen t he
franme 41 and a frame 42 as a
image sensor and said processing means,
wherein said contact type image sensor comprises:
5 a sensor substrate having photosensors mounted- thereof;
a focussing unit for focussing light from an original
upon the photosensors; and a frame for holding said
sensor substrate and said focussing unit, wherein said
focussing unit abuts on said sensor substrate.
10
11. An information processing apparatus according

to claim 10, wherein said sensor substrate is a

transparent substrate.

15 12. An information processing apparatus according
to claim 11, wherein said transparent substrate has a

light shielding layer.

13. An information processing apparatus according
20 to claim 11, wherein said focussing unit is disposed on
said transparent substrate on a side opposite to a side

where the photosensors are mounted.

14. An information processing apparatus according
25 to claim 13, wherein said transparent substrate has a

light shielding layer.

This Sheet Has Been Replaced




botfon1p|ate of a seeﬂﬁd—supﬁﬁff——+acrng a third space 41C. This |nage

sensor is assenbled in the foll manner. The light source 46 is
fixed to a nount pl mu “! wumama 41 with adhesive or screws, the
focussing unit 47 i he fitsgzspace 41A - 18 - and

abutted on a nount plane 41E and t he focussing unit holding nmenbers 48 are
inserted into the space betmeen the frame 41 and focussing unit 47 and
fixed to the frame 41 with adhesive or screws. 5 The el ectric
circuit substrate 44 with the sensor array 43 is fixed to the frame 41 by
usi ng the bottom 15. An information processing apparatus according
to claim 14, wherein said transparent substrate is not
covered with the light shielding layer in an area
corresponding to a focussing area of said focussing

5 unit.

16. An infqrmation processing apparatus according
to claim 14, wherein said transparent substrate is not
covered with the light shielding layer in an area

10 corresponding to an area where the photosensors are
mounted and in an area corresponding to a focussing

area of said focussing unit.

17. An information processing apparatus according
15 to claim.lﬁ, wherein the light shielding layer is
formed so that an area of the focussing area of said
focussing unit becomes smaller than én area of light

reception pixels of the photosensors.

20 18. An information processing apparatus according

to claim 10, wherein said focussing unit is a rod lens.

19. A contact type image sensor comprisiﬁg:
(a) photosensors; |

25 (b) a support member for supporting an original;
(c) a focussing unit for focussing light from the

original upon the photosensors;
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frame 42 or by using adhesive or screws. Also referri ng to—Fg—-9,_the

focussing unit 47 is held in position by being squeezed,Bﬁ"the frame 41 and

10 focussing unit hol ding nenber 48. The focussing u uﬂwﬂlﬂﬁlmgmr
he

48 is colored black sane as the frane 41.- Bw side wall A

focussing unit 47 on the side opposite to the |light source 46 abut's &n the
focussing unit hol ding nenber 48 which is fixed to 15 the frame 41 with
adhesive 49. A nethod of fixing the focussing unit hol ding nmenber 48 to the
frame 41 is not limted only to the above-described nmethod. For exanple,
convex and concave Haobke® riganse foophelkding i RhetRSeRReKsi nSadd uni t
hol di ng nmenber 48 with the frane 41, or a pressure boss nmay be provided to

ei ther the focUERAURPING turkeh dignA rEadsd SURPQFt (PRMPeLLANG to pressure-fix

t hem
(e) a focussing unit holding member disposed

between said support member and said focussing unit,
5 for positioning said focussing unit relative to said

frame.

20. A contact type image sensor according to
claim 19, wherein said focussing unit is inserted into
10 a space between, and squeezed between, said focussing

unit holding member and said frame.

21. A contact type image sensor according to
claim 19, wherein said support member is fixed to said

15 frame with adhesive.

22. A contact type image sensor according to
claim 21, wherein said support member together with
said focussing unit holding member is fixed to said

20 frame with adhesive. 5

23. A contact type image sensor according to
claim 19, wherein said focussing unit holding member is
positioned outside of an opening angle of said

25 focussing unit.
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A surface 81 of -a—projecting portion of the focussing unit hol di ng nmenber
48 pr'essi ng downward t he 25 focussing unit 47 in a thickness direction

or focussing opt”!ﬂ'Uﬂﬁm"E’mﬁ ' on (up/down direction in Fig. 9) extends
outward rel ative " Hupeni ng gngge_ - 19 - 74 of the focussing
unit 47. The focussing ‘op&ni fig &ngle 74 defines a range allow ng |ight
reflected froman original PP to be received. Referring to Fig. 8, the
focussing unit 47 is held 5 in position by being squeezed between the
focussing unit hol ding nmenbers 48 and frame 41 at a m ddl e and opposite end
positions al ong t he2hongat dghbattdtypet iMAge sensor according to

c¢laim 19, wherein a thiékness iﬁ an optical path
direction df said focﬁssing unit holding member between
said support member and said focussing unit is_set so

5 that an original support surface of said support member
is positioned in a range of a depth of focus of said
focussing unit, and said focussing unit holding member

abuts on said support member and said focussing unit.

10 25. An information processing apparatus
comprising:
a contact type image sensor for reading an
original image and outputting an image signal;
processing means for performing a predetermined
15 process relative to the image signal output from said
contact type image sensor; and
control means for controlling said contact type
image sensor and said processing means,
wherein said contact type image sensor comprises:
20 photosensors; a support member for supporting an \
original; a focussing unit for focussing light from the
original upon the photosensors;:; a ffame for holding
said photosensors, said focussing unit, and said
support member; and a focussing unit holding member
25 disposed between said support member and said focussing
unit, for positioning said focussing unit relative to

said frame. ' —

eet Has Been Replaced

BT



DM The nunber of positions where the focussing unit 47 #Bwﬂﬂldnay be one—

or nore along the |ongitudinal 10 direction, or the f ﬂ[’ﬂ"’” mnﬁ
§

may be held over its whole length. Wth the structure of"
enbodi ment, the follow ng advantages can_bggobtained. (1) Si i nce' t e

f ocussi ng unlt 47 is positioned and 15 squeezed between the frame 41 and
focussing unit hol ding nenbers 48, a position displacenent of the focussing
unit 47 to be caused by a variation in assenbly works can be managed by a
conponent di nension precision of the frame 41. Therefore, an inmage quality
20 can be inproved. ansnaifnfetmativgeptetebeingi apparatus( apcbirddegt he

focussing unit 47 is fixed by fixing the focussing unit hol ding nenber 48
to the franme 4towtlaimh25adkberetnd8aiflhfoadhsingeundti ¢s inserted
into a space between, and squeezed between, said

focussing unit holding member and said frame.

27. An information processing apparatus according
to claim 25, wherein said support member is fixed to

said frame with adhesive.

10 28. An information processing apparatus according
to claim 27, wherein said support member together with
said focussing unit holding member is fixed to said

frame with adhesive.

15 29. An information processing apparatus according
to claim 25, wherein said focussing unit holding member
is positioned outside of an opening angle of said

focussing unit.

20 30. An information processing apparatus according
to claim 25, wherein a thickness in an optical path
direction of said focussing unit holding member between
said support member and said focussing unit is set so
that an orlglnal support surface of said support member

25 is positioned in a range of a depth of focus of said
focussing unit, and said focussing unit holding member

abuts on said support member and said focussing unit.
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(R AW




prevented frombeing attached to the focussing unit 47 25 and the
_focussing Ilens 71 will not be made dirty by the adhesive 49 45—
therefore possible to solve a problemof a poor inage quality by pr event n

.a - 20 - focussing optical path from be?.gg shi el ded andrm%%“m\ i

information to i mage sensors from being cu Abutting the f

hol di ng nmenber 48 only 5 upon the side wall 73 w thout c

focussing lens 71 of the focussing unit 47 can be nanaged by a conponent
di mensi on precision of the focussing unit hol ding nmenber 48. It is

therefore posspBSPRAGTSEFVEHE DISCLOSURE
In a contact type image sensor having a sensor

array mounting photosensors, a focussing unit for.
focussing light from an original upon the photosensors,

5 and a frame for holding in position the sensor-array
and focussing unit, the focussing unit abuts on the
sensor array. In a contact type image sensor having a
sensor array having a plurality of face-down sensor
chips with a plurality of pixels mounted on a

10 transparent substrate in line, a rod lens afray for
focussing light from an original, a light source for
illuminating the oriéinal, and a frame for holding in
position the sensor array, rod lens array, the
transparent substrate is covered with a light shielding

15 layer in an area other than an area on which the pixels
of the sensor chips are mounted and an area
corresponding to a focussing area of the rod lens

array.



problen1of a poor i mge quality'by preventing a 10 focussi ng optical
path from being shielded and preventing |ight information to i mage sensors
frombeing cut. (3) The focussing unit hol ding nmenber 48 is col ored bl ack

same as the franme 41, the bl ack absorbing 15 | i ght and suppressing
reflection light. It is therefore podsitde to solve a problem of a poor

I mge quality by suppressing internal reflection |light of the sensor array
43 and making uniformthe internal reflection light. 20 Furt her,

the surface 81 of a projecting portion of the focussing unit holding nenber
48 pressing downward the focus unit 47 in a thickne rection q
FIE L

focussing optical path direct outward rel
openi ng angle 74 of the
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25 focussing unit 47. Since the surface 81 is retracted froma range
allowing light reflected froman original to be received, an inmage quality
can be prevented from - 21 - being degraded by internal reflection
light. In the sixth enbodinent, simlar to the first to fourth enbodi nments,
a light shielding |ayer may be fornmed2ohign area surrounding the inage

sensors 43 on 5 an electric circuit substrate 44 and on an area of the
third space 41C between the frames 41 and the bottomfrane 42 as the second
support. In this manner, stray |light other than inage signal light fromthe

frame 41 can be shielded so that only reflection |ight guided by

131
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10 t he focussing unit 47 can be received with the inmage sensors 43 and
an i mage signal having a clear and high contrast can be obtained. Fig. 10
is a cross sectional view of a contact type i mge sensor according to the
sevent h enbodi nent 15 of the invention. Referring to Fig. 10, a
focussing unit hol ding menber 48 abut 3 pp4a focussing unit 47 and on a
‘transparent nenber 45 in contact with an original PP noving relative to the
i mge sensor. A focussing optical path thickness of the focussing unit
hol di ng 20 menber 48 between the transparent nenber 45 and focussing
unit 47 is set so that the surface of the transparent nenber 45 in contact
with an original PP is positioned at focal .l ength TC of the focussing
unit 47 in a range of a depth L of 1#@254 ' The focussing unit 47
is squeezed between the -
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frame 41 and the transparent nenber 45 via the focussing unit hol ding
menber 48 al ong the focussing - 22 - optical path direction. Wiile the
focussing unit 47 is pressed down, the transparent nmenber 45 is adhered to
the frame 41 so that the focussing unit 47 is fixed. Wth this structure,
the nmount position of the 5 focussynoiginit 47 can be controlled by the
conponent di nension precision of the focussing unit hol ding nenber 48 and
frame 41. A position displacenment of the focussing unit 47 froma nount
position 41E to be caused by a variation in assenbly works can be 10
suppressed so that a problem of degraded inmage

FIG. 6
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cl earness can be solved. Since the focussing unit 47 is held in position by
tthe process of fixing the transparent nenber 45, the assenbly process can
be sinplified and the nunber of 15 assenbly processes can be reduced.
Fig. 11 is a cross sectional view of a contact type imge sensor accordi ng
to the eighth enbodi nent of the invent§ppq4 Referring to Fig. 11, a portion
of a focussing unit hol ding nenber 46 abutting on a 20 focussing unit 47
and on a transparent nenber 45 has a symetrical shape along its

| ongi tudi nal direction as viewed in the cross section. The focussing unit
hol di ng menber 48 is a solid havi arr shape. A franme 41 abuts on the
top surface of the focussing uningl « 47¢3Nnd the bottom of the arrowhead
of the focussing unit hol ding nenber 48, and the transparent nenber 45




abuts on the top flat surface of the arrowhead of the -23 - focussing
unit hol ding nenber 48 and is fixed with adhesive 49. Wth this structure,
the assenbly direction of the focussing unit hol di ng menber 48 becones 5
omi directional so that the assenbly process can be sinplified and the
nunber of assenbly processes can be rgdufed. Fig. 12 is a cross sectional
view of a flat bed type inmage scanner used as an information processing 10
apparatus according to the ninth enbodi mrent of the invention.

FIG. 10
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Referring to Fig. 12, the flat bed type image scanner is structured so that
an original PP is read while a contact type inmage sensor noves relative to
a 15 transparent nenber 51 in contact with the original PP. A focussing
unit 47 is squeezed between a frame 41 and a focussing unit hol di ng nmenber
48. The focussing unit 47 is held in p@dif4 on by fixing the focussing unit
hol di ng nmenber 48 to the frame 41 with adhesive 49. 20 The
focussing unit hol di ng nenber 48 abuts on the transparent nenber 51 and
focussing unit 47. A focussing optical path thickness of the focussing unit
hol di ng nmenber 48 between the transparent nenber 51 and focussing unit 47
is set so that the surface of the 25 transparent nenber 51 in contact
with an original PP is positioned at the focal Iength TC of the focussing
unit 47 in a range of a depth L of focus.
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- 24 - Wth this flat bed type i mage scanner, the contact type inmage sensor
can nove along a DS direction while the focussing unit hol ding nenber 48
abuts on the transparent nenber 51. The material of the focussing 5 uni t
hol di ng menber 48 is nold resin having good slide and antifriction
characteristics. Wth this structure 8W e flat bed type i mage scanner, a
position displacenent of the focussing unit 47 to be caused by a variation
in assenbly works can be 10 suppressed so that a probl em of degraded

i mage cl earness can be solved. The focussing lens 71 will not be made dirty
by adhesive so that it is possible to
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solve a problemof a poor inmage quality. It is also possible to set the
contact type inmge sensor at a 15 proper position relative to the read
surface of the transparent nenber 51 during an original scan operation
Fig. 13 is a cross sectional viewof a facsimle with a comrunication
function used as an inmage 20 i nf or @ ildn processing apparatus having a
contact type\ image sensor unit 100, according to the tenth enbodi nent of
the invention. In Fig. 13, reference nuneral 102 represents a paper feed
roller as feeding neans for feeding an original PP to a read position, 25
and reference nuneral 104 represents a separation piece for reliably
separating originals PP one pi |l 106

represents a platen N
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- 25 - roller as transport neans di sposed at the read position and facing
the sensor unit 100 for regulating the position of the read surface of the
original PP and transporting the original PP. The sensor unit 100 is 5

the contact type i mage sensor of any one of the above- described

enbodi ments and has a transparent nenifef{4uch as a glass plate on the
surface thereof in contact wwth the original PP. Light reflected fromthe
original PPis read with the sensor unit via a focussing unit to 10
thereby read an inage of the original PP. Reference synbol P represents a

recordi ng medi um such as paper in L. Image_ information read with the
sensor unit or inmage information t t ed QSbm

,//’\\\\\
| y \——415 -
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an external apparatus is reproduced and recorded on the 15 recordi ng
medi um Reference nuneral 110 represents a recordi ng head as recording
means for formng an i nage, reference nuneral 112 represents a platen
roller as transport nmeans for transporting the recording nediumP to a
record position of the recording head {§10{4nd 20 regul ating the position
of a record surface of the recording nediumP. Reference nuneral 120
represents an operation panel having swi tches as input/output neans, a

di splay for displaying a nessage or a_state of partner 25 appar at uses,
and the like. Reference nuneral 130 fepresents a system cgnirol board as
control neans. The system control rd 130 is provided w Hhs, a
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- 26 - control unit for controlling every units constituting the facsimle;
drive circuits for a light source of the contact type inage sensor 100 and
for photoel ectric conversion elenents; an inage processing unit for 5
perform ng predeterm ned processes for inmage information supplied fromthe
i mage sensor; a transm ssion/receptiogp upat for transmtting inage

i nformati on processed by the inmage processing unit to a partner apparatus
and supplying i mage i nformation 10 received froma partner apparatus to
the i mage processing unit; ‘and the |ike. Reference nuneral 140 represents a
power source of the facsimle. The drive circuits, inage processing unit,
and transm ssion/reception unit are controlled by the

FIG. 18

i~
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15 control unit. Fig. 14 is a cross sectional view of a flat bed type
I’mage scanner as an inage information processing apparatus using the
contact type inage sensor unit 100 of the tenth enbodi nent. Reference
nuneral 51 20 represents a transparent nenber for defining a read
surface in contact with an ori gi nal H%lqgference nuneral 201 represents a-
scanning belt as feed neans for nounting the sensor unit 100 and scanni ng
it in a scan direction DS. Reference nunmeral 202 represents a 25 feed
roll.er for driving the scanning belt 201. Reference nuneral 230 represents
a systemcontrol board as control neans. The systemcontrol board 230 is
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- 27 - provided with: a control unit for controlling every units
constituting the inmage scanner; drive circuits for a light source of the
contact type inage sensor 100 and photoel ectric conversion el enents; an

i mge 5 processing unit for perform ng predeterm ned processes for inmage
informati on supplied fromthe i nage s4dgof4 100; a transm ssion/reception
unit for transmtting i mage i nformation processed by the inage processing
unit to a partner apparatus and receiving various 10 commands from a
partner apparatus; and the like. Reference numeral 240 represents a power .
source of the inmage scanner. The dr rcu i mage processing unit, and
transm ssion/reception unit are COJF: qi?ahe control unit. The sensor
unit 100 noves in the 15 sub-scan dlrectlon of the scannlng bel t

relative to the :
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ariginal -PPplaced on the flat bed type transparent nmesber—5
IFine in the main scan direction or depth direction of Ehgmua4~ :
read an image of the original in the read surface ared. {THE"Sensor 20
unit 100 is scanned while a focussing unit holding nerbdr 48 MkRi{GPbe
reference to Fig. 12 is noved in contact wth the trarsgarent nenber
Light reflected fromthe original PP is reckived with ja l '
or sensor unit 100 via a focussing unit 25 and converted into an inm
signal. The inage signal is subject to the inmage signef—process by the
system control board 230 and is output to an external signal - 28 -

CONTACT TYPE IMAGE SENSOR AND

INFORMATION PROCESSING APPARATUS

BACKGROUND OF THE INVENTION

5 Field of the Invention

The present invention relates to a contact type

image sensor which reads an original from light
reflected therefrom and can be used as an image pickup
device of a facsimile, a copier, a scanner, and the

10 like, and to an information processing apparatus using
such a qontact type image sensor. |
Related Background Art

As an example of an original reader used with a

facsimile, a copier, a scanner, or the like, a contact

15 type image sensor is known which focusses an image of
the original at a magnificatioh factor of 1 : 1 and
reads the image having the same size as the original
with a sensor array. Such a contact type image sensor
is constituted of: a sensor substrate formed with a

20 plurality of sensor chips each having a plurality of
pixels for photoelectric conversion and a protective
film for protecting the sensor chips; a rod lens array
for focussing an image of an original upon pixels of
the sensor chips; and a cover glass defining an

25 original reading surface, respectively mounted on a
frame. |

Fig. 15 is a schematic perspective view of a



probesshng apparatus. Both the |8
to fourth enbodi nents and the fo )
and fixing the focussing 5 uni e with |t he fift@ n@ue| h

sﬁfﬁ%ﬂfm SHEET ifr st

oer 1 0or _posrtTori ng

enbodi nents are provided to obtain synergetic effects jtHe esdrilbed

so far in each of the enbodinents, the foc§§S|ng uni t |f oF fccaﬂﬂ'n" it ght
froman.original upon sensor ChIpS of the

ensor array abuts on the 10

Sensor arrg Accordi n preprerrd # ght
and corrpag—k,yxgﬁgri A a% Aﬁb{ er,
the transparent substrate is covered with the Iight shielding layer in an

area except thgpgtrractSor TaEr hespendung to the |ight reception areas of
t he sensor chips and the area corresponding to the

10

15

In a contact type image sensor having a sensor
array mounting photosensors, a focussing unit for
focussing light from an original upon the photosensors,
and a frame for holding in position the sensor array
and focussing unit, the focussing unit abuts on the
sensor array. In a contact type image sensor having a
sensor array having a plurality of face-down sensor
chips with a plurality of pixels mouhted on a
transparent substrate in line, a rod lens array for
focussing light from an original, a light source for
11luminating the original, and a frame for holding in
position the sensor array, rod lens array, the
transparent substrate is covered with a light shielding
layer in an area other than an area on which the pixels
of the sensor chips are mounted and an area
corresponding to a focussing area of the rod lens

array.

Figure 1
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foc ' ar eas;?f?LR REP@Mr pplicitioh 3ot 980583 bAe possible to prevent
| e into e sensor chips apd it is not necessary to shield the

st ght 20 enterlng paths wWf{th the structure of the frane or with

he (5] raingty, the degree of i1reedom of shapes of the
C 0Tt Qﬁtlgﬁga‘&nhgﬂrl?r Oadened, the nunber of conponents can he r

nage sensor and apparatuses using the i mage sensor can be nade 25 | i ght

A PNt 4 : Sarray
can be expanded Furthernore, in order to align the focussi ng uni t - 29

Wi th 4 Bntddt Y infdd8 sbRok BaviRg alihdor drayHHOGRRIG pHRtYRAsLrs (19), a focussing
unit (2) for focussmg light from an original (21) upon the photosensors (13), and a frame (9)
for holding in position the sensor array (19) and focussing unity (2), the focussing unit (2)
abuts on the sensor array. In a contact type image sensor having a sensor array (19) having a
plurality of face-down sensor chips (12) with a plurality of pixels mounted on a transparent
substrate (10) in line, a rod lens array (2) for focussing light from an original (21), a light
source (3) for illuminating the original (21), and a frame (9) for holding in position the sensor
array (19), rod lens array (2), the transparent substrate (10) is covered with a light shielding
layer (11) in an area other than an area on which the pixels of the sensor chips (12) are
mounted and an area corresponding to a focussing area of the rod lens array (2).

Figure 1.
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(n ﬁ "ﬂ , A contact type image sensor cCoOmprising: _
I
ﬂiﬁﬂ I "Illnmr '(a) a sensor substrate having photosensors mounted

(&)

10

15

20

25

thereon, wherein said sensor substrate is transparent
substrate;

(b) a focussing unit for focussing light from an
original upon the photosensors; and

(c) a frame for holding said sensor substrate and
said focussing unit,

wherein said focussing unit contacts with said

sensor substrate.

2. A contact type image sensor according to claim
1, wherein said transparent substrate has a light

shielding layer.

3. A contact type image sensor according to claim
1, wherein said focussing unit is disposed on said
transparent substrate on a side opposite to a side

where the photosensors are mounted.

4. A contact type image sensor according to claim
3, wherein said transparent substrate has a light

shielding layer.

5. A contact type image sensor according to claim

4, wherein said transparent substrate is not covered
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WHAT 1 S CLAIMED IS: 1. A contact type inage sensor coon+s+ﬂg—-feﬁ—?r59ﬂSUT
substrate having photosensors nounted thereon, wherein saj

substrate is transparent 5 substrate andshas a |ight “(1 "HﬂHH“l
(b) a focussing unit for focussing light from an origina

phot osensors; and (c) a frame for holding said sensor substrate_and sald
focussing unit, 10 wherein said focussing unit contacts with said
sensor substrate. 2. A contact type inmage sensor according to claim1,
wherein said foatish R@peuliights stiiefjdind dayea dnlén areaangprane@monﬁm rate

on a side opposite to a side where the photosensors are nounted.
to a focussing area of said focussing unit.

6. A contact type image sensor according to claim
5 4, wherein said transparent substrate is not covered
with the light shielding layer in an area corresponding
to an area where the photosensors are mounted and in an
area corresponding to a focussing area of said

focussing unit.

\,:
10
7. A contact type image sensor according to claim
6, wherein the light shielding layer is formed so that
an area of the focussing area of said focussing unit
becomes smaller than an area of light reception pixels
15 of the photosensors.
8. A contact type image sensof according to claim
1, wherein said focussing unit is a rod lens.
D
20 9. An information processing apparatus
comprising:
a contact type image sensor for reading an
origiﬁal image and outputting an image signal;
processing means for performing a predetermined
25 process relative to the image signal output from said

contact type image sensor; and

control means for controlling said contact type
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3. A contact type inmage sensor according to claim1, wherein said—————

transparent substrate is not covered 20 *+ with the Iigﬂw \an I ph | ayer
in an area corresponding to a focussing area of_said f "E’J"p' Z’M”ﬂnA
contact type inage sensor according to claim1l, wherein*sak r

substrate i s not covered 25 with the light shielding |layer i'n an. area
corresponding to an area where the photosensors are nounted and in an area

corresponding to a focussing area of said focussing unit. 5. A contact
type i mage sensGimaafe Heistr tdhd| 418 HrodesLiny teand ght shi el ding | ayer

Is formed so that 5 an area of the focussing area of said focussing unit
wherein said contact type image sensor comprises:
a sensor substrate having photosensors mounted thereon,
wherein said sensor substrate is transparent substrate;
5 a focussing unit for focussing light from an original
upon the photosensors; and a frame for holding said

sensor substrate and said focussing unit, wherein said

focussing unit contacts with said sensor substrate.

10 10. An information processing apparatus according
to claim 9, wherein said transparent substrate has a

light shielding layer.

11. Arn information processing apparatus according
15 to claim 9, wherein said focussing unit is disposed on
said transparent substrate on a side opposite to a side
where the photosensors are mounted.
~ 12. An information processing apparatus according
20 to claim 11, wherein said transparent substrate has a

light shielding layer.

13. An information processing apparatus according
to claim 12, wherein said transparent substrate is not
25 covered with the light shielding layer in an area
corresponding to a focussing area of said focussing

unit.

—_

———— .
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becomés smaller than an area of |ight reception pixels of—thE”photosensorS“

6.. A contact type inmage sensor according to §§ain110
focussing unit is a rod lens. 7. An information processiﬁmm: tm&aﬁ”lm
conprising: a contact type imge sensor for reading an 1 ge
and outputting an imge signal; processing neans for perforn1ng a

predeterm ned process relative to the image signal output from said contact

type image sensor; anghg Pomoihf@ﬁﬁ@ti&ﬁvﬁ%é%iﬂ & G556 £h €99t Akt i PRg 20
| mage sensor and said processing neans, erein sald contact type inage

Sensor conpri sesto acBERR0or2 Sulisdrédie deavd NErNNsdDEEHS O b $Prdt € di g heseon,
wherein said sensor substrate is transparent substrate
covered with the light shielding layer in an area
corresponding to an area where the photosensors are

5 mounted and in an area corresponding to a focussing

area of said focussing unit.

15. An information processing apparatus according

to claim 14, wherein the light shielding layer is

10 formed so that an area of the focussing area of said
focussing unit becomes smaller than an area of light
reneption pixels of the photosensors.

16. An information processing apparatus according

15 to claim 9, wherein said focussing unit is a rod lens.

17. A contact type image sensor comprising:
(a) photosensors;
" (b) a support member for supporting an original;

20 (c) a focussing unit for focussing light from the
original upon the photosensors;
(d) a frame for holding said photosensors, said
focussing unit, and said support member; and
(e) a focussing unit holding member disposed
25 between said support member and said focussing unit,
for positioning said focuseing unit relative to said

frame; and
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and has a light shielding |layer; a focussing unit for 25 focussing |ight

froman origi nal ﬂm “Emﬂlsm‘sms; and a franme for holding said sensor
substrate and sai Hmm EI I erein said focussing unit contacts
with said sensor swbstrate.”® 85 Al informati on processing apparatus _
according to claim 7, wherein said focussing unit is disposed on-5 ~said
transparent substrate on a side opposite to a side where the photosensors
are mounted. 9. An information processing apparatus according to claim?7,
wherein said transpar(@nt feshskr akaniss foat £i&ing ceidr Sdanet knchediidht
shielding layer in an area corresponding to a focussing area of said
focussing focussing unit holding member.

18. A contact type image sensor accorxrding to
5 claim 17, wherein said focussing unit is inserted into
a space between, and squeezed between, saia focussing

unit holding member and said frame.

19. A contact type image sensor according to
10 claim 17, wherein said support member is fixed to said

frame with adhesgive.

20. A contact type image sensor according to
claim 19, wherein said support member together with
15 said focussing unit holding member is fixed to said

frame with adhesive.

21. A contact type image sensor according to
~ claim 17, wherein said focussing unit holding member is
20 positioned outside of an opening angle of said

focussing unit.

22. A contact type image sensor according to
claim 17, wherein a thickness in an optical path
25 direction of said focussing unit holding member between
said support member and said focussing unit is set so

that an original support surface of said support member
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unit.. 10. An information processing apparatus according 15 to craimT,
wherein said transparent substrate is not'covered wt di ng
| ayer in an area corresponding to an area._where the Fm"[“ﬁlu"lmﬂm!" l
nmounted and in an area corresponding to a focussing ar‘ea ¢of tsald $00u33|ng
unit. 20 11. An information processing apparatus according to claim 10,

wherein the light shielding layer is formed so that an area of the
focussing area of said focussing unit beconmes smaller than an area of |ight

25 reception ipj xRS tQforidte iphet asereoE al Aephh ioff dowats @f pradekssi ng
appar atus accordi ng
focussing unit, and said focussing unit holding membexr

abuts on said support member and said focussing unit.

5 23. An information processing apparatus
comprising:
a contact type image sensor for reading an
original image and outputting an image signal;
processing means for performing a predetermined
10 process relative to the image signal output from said
contact type image sensor; and
control means for controlling said contact type
image sensor and said processing means,
wherein said contact type image sensor comprises:
15 photosensors; a support member for supporting an
original; a focussing uniﬁ for focuésing light from the
original upon the photosensors; a frame for holding
said photosensors, said focussing unit, and said
~ support member; and a focussing unit holding member
20 disposed between said support member and said focussing
unit, for positioning said focussing unit relative to
said frame; and fixing means for fixing said frame and

said focussing unit holding member.

25 24. An information processing apparatus according
to claim 23, wherein said focussing unit is inserted

into a space between, and squeezed between, said
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- 3 - to cl ocussing unit is arod lens. 13. A

contact type |nag (a)* phot osensors; 5 (b) a
support nenber fo um ﬂ“rl gi nal ; ﬁa a focussing unit for
focussing light f glma upon the phot osensors; (d) a frame for
hol di ng sai d photosensors said focussing unit, and sald support nenber; 10
(e) a focussing unit hol ding menber different fronlsaid support nenber and

di sposed between said support nenber and said focussing unit, for
posi tioning sai QRSP G thdrd @l dcjvr@ent&lsaeuﬁa Eéa)ar@ far@d), optical path

direction of said focussing unit; fixing nmeans for
fixing said frame and said
25. An information processing apparatus according

to claim 23, wherein said support member is fixed to

5 said frame with adhesive.

26. An information processing apparatus according
to claim 25, wherein said support member together with
said focussing unit holding member is fixed to said

10 frame with adhesive.

27. An information processing apparatus according
to claim 23, wherein said focussing unit holding member
is positioned outside of an opening angle of said

15 focussing unit.

28. An information processing apparatus according
to claim 23, wherein a thickness in an optical path
direction of said focussing unit holding member between

20 said support member and said focussing unit is set so
that an original support surface of said support member
is positioned in a range of a depth of focus of said
focussing unit, and said focussing unit holding member
abuts on said support member and said focussing unit.

25

29. A contact type image sensor according to

claim 17, wherein said focussing unit holding member is

—— .
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focussing unit hol ding nmenber. 14. A contact type imge-sensor_according to
claim 13, wherein said focussing unit-is inserted in a space

bet ween, and squeezed between, said focussing unit h ﬂﬁﬂﬂﬂ &"n sai d
frame. 15. A contact type inmage sensor according to sal d
support nenber is fixed to said 25 frame w th adhesive. 16 Acofit act’
type i mage sensor according to - 34 - claim15, wherein said support
menber together with said focussing unit hol ding nmenber is fixed to said
frame with adhegositioned and fixed by joining said support member and

said focussing unit holding member.

30. An information processing apparatus according
5 to claim 23, wherein said focussing unit holding member
is positioned and fixed by joining said support member

and said focussing unit holding member.

TTTe——
' ———
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5 . 17. A contact type inmage sensor according to claim 13, wherein
said focussing unit hol ding nenber is positioned outside of an opening
angl e of said focussing unit. 10 18.3g A contact type inmage sensor
according to claim 13, wherein a thickness |n an optical path direction of
said focussing unit hol ding nenber between said support nenber and. sai d.-
focussing unit is set so that an original support surface of said support
menber 15 is positioned in a range of a depth of focus of said focussing

unit, and said foegusEinter uyirE NeAGEGENSORe ANED INFORNATION PROTEIS INSTher
and said focussing unit. 19. An information processing apparatus 20
conprising: a contact type inmage sensorAPPARATEGEI ng an original inmage and
outputting an i mge signal;
ABSTRACT OF THE DISCLOSURE
5 In a contact type image sensor having a sensor
array méunting phdtosensors (19), a focussing unit (2)
for focussing light from an original (21) upon the
photosensors (13), and a frame (9) for holding in
position the sensor array (19) and focussing unit (2),
10 the focussing unit (2) abuts on the sensor array. In a
contact type image sensor having a sensor array (19)
having a plurality of face-down sensor chips (12) with
a plurality of pixels mounted on a transparent
substrate (10) in line, a rod lens array (2) for
15 focussing light from an original (21), a light source
(3) for illuminating the original (21), and a frame (9)
for holding in position the sensor array (19), rod lens
array (2), the transparent substrate (10) is covered
~ with a light shielding layer (11) in an area other than
20 an area on which the pixels of the sensor chips (12)
are mounted and an area corresponding to a focussing

area of the rod lens array (2).

Figure 1
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1. A contact type image sensor comprising:

(a) a sensor substrate having photosensors mounted
thereon, wherein said sensor substrate is transparent
substrate and has a light shielding layer;

(b) a focussing unit for focussing light from an
original upon the photosensors; and

(c}) a frame for holding said sensor substrate and
gsaid focussing unit,

wherein said focussing unit contacts with said

sensor substrate.

2. A contact type image sensor according to claim
1, wherein said focussing unit is disposed on said
transparent substrate on a side opposite to a side

where the photosensors are mounted.

3. A contact type image sensor according to claim
1, wherein said transparent substrate is not covered
with the light shielding layer in an area corresponding

to a focussing area of said focussing unit.

4. A contact type image sensor according to claim
1, wherein said transparent substrate is not covered
with the light shielding layer in an area corresponding
to an area where the photosensors are mounted and in an

area corresponding to a focussing area of said



positﬁoning said focussing unit relative to said frane 10——tn-—an-optiecal—
path direction of said focusing unit; and fixing neans for fixing said

et s S s g e MR

inserted into a space between, and squeezed between, said T ocussin§ uhit*
hol di ng nmenber and said frane. 21. An information processing apparatus
according 20 to claim19, wherein said support nmenber is fixed to said
frame with adhesiive. 22. An_i.nformati on processing apparatus according to
claim 21, mhereiEoggﬁglggbBEﬁF’nenber together wth 25 sai d focussing
unit holding nenber is fixed to said frane with adhesi ve.

5. A contact 'type image sensor according to claim
4, wherein the light shie;ding layer is formed so that
5 an area of the focussing area of said focussing unit
becomes smaller than an area of light reception pixels

of the photosensors.

6. A contact type image sensor according to claim

10 1, wherein said focussing unit is a rod lens.

7. An information processing apparatus
comprising:
a contact type image sensor for reading an
15 original image and outputting an image signal;
processing means for performing a predetermined
process relative to the image signal output from said
contact type image sensor; and
control means for controlling said contact type
20 image sensor and said processing means,
wherein said contact type image sensor comprises:
a sensor substrate having photosensors mounted thereon,
wherein said sensor substrate is transparent substrate
and has a light shielding layer; a focussing unit for
25 focussing light from an original upon the photosensors;
and a frame.for holding said sensor substrate and said

focussing unit, wherein said focussing unit contacts



- 36 - 23. An information processing apparatus according to claim 19,

wherein said focussing unit holding nenber is positioned outside of an

openi ng angle of s |“l" " \rI“L 5 24. An information processing
appar at us accor di ngl HIMISI ";]Hll‘" rein a-t RBckness in an optical path
direction of said fotussihg 8nit hbl di ng nenber between said support nenber
and said focussing unit is set so 10 that an original support surface of

sai d support nenber is positioned in a range of a depth of focus of said

focussing unit, angd,said.f LN ' )| di ng menber abuts on said
support nenber aﬁﬁggagaggogéggﬁﬁggﬁﬁ?#¥a@8'

8. An information processing apparatus according
to claim 7, wherein said focussing unit is disposed on
5 said transparent substrate on a side opposite to a side

where the photosensors are mounted.

9. An information processing apparatus according
to claim 7, wherein said transparent substrate is not
10 covered with the light shielding layer in an area
corresponding to a focussing area of said focussing

unit.

10. An information processing apparatus according
15  to claim 7, wherein said transparent substrate is not
. ‘covered with the light shielding layer in an area
corresponding to an area where the photosensors are
mounted and in an area corresponding to a focussing

area of said focussing unit.

20
11. An information processing apparatus according
to-ciaim 10, wherein the light shielding layer is
formed so that an area of the focussing area of said
focussing unit becomes smaller than an area of light
25 réception pixels of the photosensors.

12. An information processing apparatus according



15 25. A contact type image sensor according to claim13, ‘wher ei n

suppor ¢ menber and said T ocuseing unit hol di ‘n’”eﬂeﬁﬂgrf ! XEIIIIMIIIIFIIIIim i
i nformation processing apparatus accordingté3clraim 19, wherkin sdid® *

focussing unit hol ding nmenber is positioned and fixed by joining said
support nenber and said focussing unit hol di ng nenber.

to claim 7, wherein said focussing unit is a rod lens.

13. A contact type image sensor comprising:
ta) photosensors;
5 (bi a support member for supportihg an original;
(¢) a focussing unit for focussing light from the
original upon the photosensors;
(d) a frame for holding said photosensors, said
focussing unit, and said support member;

10 (e) a focussing unit holding member different from
gaid support member and disposed between said support
member and said focussing unit, for positioning said
focussing unit relative to said frame in an optical
path direction of said focussing unit; and

.15 (f) fixing means for fixing said frame and said

focussing unit holding mémber.

14. A contact type image sensor according to
claim 13, wherein said focussing unit is inserted into
20 a space between, and squeezed between, said focussing

unit holding member and said frame.
15. A contact type image sensor according to
claim 13, wherein said support member is fixed to said

25 frame with adhesive.

16. A contact type image sensor according to
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claim 15, wherein said support member together with
said focussing unit holding member is fixed to said

frame with adhesive.

17. A contact type image sensor according to
claim 13, wherein said focussing unit holding member is
positioned outside of an opening angle of said

focussing unit.

18. A contact type image sensor according to
claim 13, wherein a thickness in an optical path
direction of said focussing unit holding member between
said support member and said focussing unit is set so
that an original support surface of said support member

is positioned in a range of a depth of focus of said

" focussing unit, and said focussing unit.holding member

abuts on said support member and said focussing unit.

19. An information processing apparatus
comprising:

a contact type image sensor for reading an
original image and outputting an image signal;

processing means for performing a predetermined
process relative to the image signal output froﬁ said
contact type image sensor; and

control means for controlling said contact type

image sensor and said processing means,
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wherein said contact type image sensor comprises:
photosensors; a support member for supporting an
original; a focussing unit for focussing light from the
original upon the photosensors; a frame for holding
said photosensors, said focussing unit, and said
support member; a focussing unit holding member
different from said supporﬁ member and disposed between
said support member and said focussing unit, for
positioning said focussing unit relative to said frame
in an optical path direction of said focusing unit; and
fixing means for fixing said frame and said focussing

unit holding member.

20. An information processing apparatus according
to claim 19, wherein said focussing unit is inserted
into a space between, and squeezed between, said

focussing unit holding member and said frame.

21. An information prbcessing apparatus according
to claim 19, wherein said support member is fixed to

said frame with adhesive.

22. An information processing apparatus according
to claim 21, wherein said support member together with
said focussing unit holding member is fixed to said

frame with adhesive.
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23. An information processing apparatus according
to claim 19, wherein said focussing unit holding member

is positioned outside of an opening angle of said

focussing unit.

24. An information processing apparatus according
to claim 19, wherein a thickness in an optical path
direction of said focussing unit holding member between
said support member and said focussing unit is set so
that an original support surface of said support member
is positioned in a range of a depth of focus of said
focussing unit, and said focussing unit holding member

abuts on said support member and said focussing unit.

25. A contact type image sensor according to
claim 13, wherein said focussing unit holding member is
positioned and fixed by joining said support member and

said focussing unit holding member.

26. BAn information processing apparatus according
to claim 19, wherein said focussing unit holding member
is positioned and fixed by joining said support member

and said focussing unit holding member.
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CONTACT TYPE IMAGE SENSOR AND INFORMATION PROCESSING

APPARATUS

ABSTRACT OF THE DISCLOSURE

In a contact type image sensor having a sensor
array mounting photosensors (19), a focussing unit (2)
for focussing light from an original (21) upon the
photosensors (13), and a frame (9) for holding in
position the sensor array (19) and focussing unit (2),
the focussing unit (2) abuts on the sensor array. In a
contact type image sensor having a sensor array (19)
having a plurality of face-down sensor chips (12) with
a plurality of pixels mounted on a transparent
substrate (10) in line, a rod lens arrayl(z) for
focussing light from an original (21), a light source
(3) for illuminating the original (21), and a frame (9}
for holding in position the sensor array (19), rod lens
array (2), the transparent substrate (10) is covered
with a light shielding layer (11) in an area other than
an area on which the pixels of the sensor chips (12)-
are mounted and an area corresponding to a focussing

area of the rod lens array (2).

Figure 1



