2 1 APR 2005 - 1 |Image Sensor BACKGROUND OF THE | NVENTI ON Field of the
Invention The present invention relates to an inmmge sensor chipapamQl mage
sensor using the sane, and nethods of driving themand, nore particularly,
to an i mage sensor chip for reading an Tnﬁgé by photoel ectric conversion,
an i mage sensor having a plurality of arrayed i nage sensor chips, an inage
sensor chip driving nethod used therefor, and an inmage sensor driving

nmet hod. Rel ated Background Art Conventionally, a contact-type inmage sensor
(l'inear inmage sensor) constituted b&m%@raggggo i ght -recei ving el enents
such as photodiodes on a line to dire Ply read image information of an
original or the like is often used in an i nage readi ng apparatus such as
a facsimle apparatus, a digital copying machine, or a scanner. A

plurality of ipmgFEGRRMEOOF CGHHRINENTION arrayed in the contact-type image
sensor are fornmed fromsilicon wafers. For this reason, the sensor |ength

Is limted by Hilea dvafferthsd Aeyvestkiah | Tage sensor chip having the sane

|l ength as the read original wdth can hardly be manufactured. Hence,
conventional |y, an Theagregeor iitelensisire melstesedd @an fioagea seecoeed | nage
of aread original and read the inmage of the original. However, an
appar at us usi ipifthe an imagR 2@¥&o0or using the same, and methods of

driving them and, more particularly, to an image sensor
chip for reading an image by photoelectric conversion,
an image sensor having a plurality of arrayed image
sensor chips, an image sensor chip driving method used
therefor, and an image sensar driving method.
Related Background Art

Conventionally, a contact-type image sensor
(linear image sensor) constituted by arraying
light-receiving elements such as photodiodes on a line
to directly read image information of an original or
the like is often used in an. image reading apparatus
such as a facsimile apparatus, a digital copying
machine, or a scanner. A plurality of image sensor
chips serially arrayed in the contact-type image sensor
are formed from silicon wafers. For this reason, the
sensor length is limited by the wafer size, so an image
sensor chip having the same length as the read original
width can hardly be manufactured. Hence,
conventionally, an imaging optical system is used to
form a reduced image of a read original and read the

image of the original. However, an apparatus using the



-2 reduction imaging optical systemrequires a space for the optical

system and can hardly be nade conpact. In addition, it is difficult TPPRZ%S
obtain a sufficient resolution. To solve the above problens, a so-ca
contact- type image sensor formed by |ingally arraying a plurality of

| mage sensor chips is popularly used. Conventional contact-type inage
sensors are disclosed in, e.g., Japanese Lai d-Open Patent Application No.
2-210947, 2-210948, 2-210949, 2-210950, or "Hi gh-Speed, H gh- C}adation

Contact -type LiDgar )s I d hi p._Cont act _Sens
Journal of Tlg:ll evi sfilc%)%{1 OCI e@%%lya%s "lsé'-ce eptenfer B 2. Fig.
1 is a schematine \HRW HIOW Ly %‘H&‘% cﬂmldlr% e %fén%}%{ a%eg errifig to

Fig. 1, each of image sensor chips - rece|V|ng

el ements 2-1- ladd3 tidnl- 'ltarlrsa)éﬁ.cfﬁ'&:tﬁ.ﬂ e dutdike d tsﬁf&%citér&” The chip
1-1 also has a selection circuit 3-1 for sequentially selecting the

out puts from tdeesdlufitorr.ecei ving el enents 2-1-1 to 2-1-n, i.e., reading
light signals by the |light-receiving elenments. The chip 1-1 also has a
delay circuit 11-1 Toorsadsieayiheg abiosres tpaidb lsingala fse-callled eathteear-at i on of
the light-receiving elements. The chip 1-1 also has a clanp circuit 4-1 for
cl anpi ng t he e imagegseinsomdoginedh dys dliseardly arrayiing3al to 2 1 APR
2005 plurality of image sensor chips is popularly used.

Conventional contact-type image sensors are disclosed

in, e.g., Japanese Laid-Open Patent Application

No. 2-210947, 2-210948, 2-210949, 2-210950, or

"High-Speed, High-Gradation Contact-type Linear Sensor

(BASIS Type) Multi-chip Contact Sensor®™, Journal of

Television Society, Vol. 16, No. 58, September 25,

1992.

Fig. 1 is a schematic view showing a conventional
image sensocr.
Referring to Fig. 1, each of image sensor chips

1-1 to 1-m has n light-receiving elements 2-1-1 to

2-1-n arrayed on a line in the x direction. The chip

1-1 also has a selection circuit 3-1 for sequentially

selecting the outputs from the light-receiving elements

2-1-1 to 2-1-n, i.e., reading light signals by the

light-receiving elements. The chip 1-1 also has a

delay circuit 11-1 for delaying the start siﬁnal for

the read operation of the light-receiving elements.

The chip 1-1 also has a clamp circuit 4-1 for clamping

the ocutput signal line of the selection circuit 3-1 to




- 3 areference potential Vref after the start signal is input and until
the selection circuit 3-1 starts the light signal read operation b%1tﬂﬂ%2m5
light-receiving elenents 2-1-1 to 2-1-n. The i mge sensor al so has
anplification circuit 12-1 which is operaf%d'by the start signal to
anplify the output fromthe clanp circuit 4-1. The output fromthe
anplification circuit 1s output fromthe chip through an output signal

line 5-1. The delay circuit 11-1 is driven by an external driving circuit

through an 'nﬂ“&e?égaﬁﬁelbB%eﬁtlalAVEQTtﬁ@EeQ'EﬁH'Etgr% E9gnayt pYtting an
OV OFF switch control signal to the clanp circuit 4-1 is ~driven by an

external driviAgu€i A8l tnthlo¥E8 tBEekBRBh cireldlk Blnes@attsArmantrol
circuit 13-1 for outputting an ONVVOFF switch control signal to the

anplificationlggheusigidilreb8 dpeyaniby By eKbelightdeb¥bngifigr cuit

t hrough the input signal line 8-1. The reference voltage Vref is supplied
froman exteehahehtas2elrtutd 2hiengh @heeimagaceevebiragésbnpas ahi ne
10-1. The reference voltage input lines 10-1 to 10-mare short-circuited
outside the campiifsoathencokmonitréfelewbicholisagpevatédi bystbelied to al
chips. Each of the inmage sensor chips 1-2 to 1-m has the sane arrangenent
as that of th3tprhgélgeasokocarplify thejopppupofsom the clamp

circuit 4-1. The output from the amplification circuit
is output from the chip through an output signal line
5-1.

The delay circuit 11-1 is driven by an external
driving circuit through an input signal line 8-1.

A control circuit 6-1 for outputting an ON/OFF
switch control signal to the clamp circuit 4-1 is
driven by an external driving circuit through the input
signal line 8-1.

A control circuit 13-1 for outputting an ON/OFF
switch control signal to the amplification circuit 12-1
is driven by an external driving circuit through the
input signal line 8-1.

The reference voltage Vref is supplied from an
external bias circuit through a reference voltage input
line 10-1.

The reference voltage input lines 10-1 to 10-m are
short-circuited outside the chips, so the common
reference voltage Vref is supplied to all chips.

Each of the image sensor chips 1-2 to 1-m has the

same arrangement as that of the image sensor chip 1-1,




- 4 and the sane reference nunerals as in the image sensor chip 1-1

denote the same parts in these image sensor chips. The imge sensoQ FHPP?MB
1-1to 1-mare arrayed on a line in the x direction, so a total of
light-receiving elenents are arrayed on a4ime in the x direction to form
a contact-type inmage sensor. In reading an inmage, an original holding the
read inage is conveyed in the y direction relative to the contact- type

i mage sensor while making the original correspond to the Iight-receiving

elements in ughls ik LBAES reageALEPULReLLIM a's' | apl GRE g.%a' AR sgrerent s

of the image sensor chip 1-1 are sequentla RE Selection

circuit 3-1, &BQPelLQrH@hb%eo%hgugaﬁéoﬁhrEQe QUEHEEeS&ﬁQQE kbRgop- 1 through

the clanmp circui 4-1 and anplification circuit - Stbsequently, the
out puts from ghlipki.ght-receiving el ements of the chip 1-2 are sequentially
selected by a selection circuit 3-2 and externally output from an out put
signal line b5-2. Frhet hnageneeasoroghppksiforomvallml bgbt areageu Bg a
el enents are tinme-serially output. In the conventional so-called
contact-type ilmageinséheox fdreetiby, asvawi ngtalpbir al kt m of |1 nmage sensor
chips on a line, randomnoise is generated in the section from each
Iight-receivihggbteneqeivénghelemanps erecarragédeanhachipe andthevariation
in clanp level in units of linearly arrayed inage sensor chips appears as
2 1 APR 2005 direction to form a contact-type image sensor. In

reading an image, an original holding the read image is

conveyed in the y direction relative to the contact-

type image sensor while making the original correspond

to the light-receiving elements in units of lines.

The outputs from all light-receiving elements of

the image sensor chip 1-1 are sequentially selected by

the selection circuit 3-1, and externally output from

the output signal line 5-1 through the clamp circuit

4-1 and amplification circuit 12-1. Subsequently, the

outputs from all light-receiving elements of the chip

1-2 are sequentially selected by a selection circuit

3-2 and externally output from an output signal line

5-2. In this manner, outputs from all light-receiving

elements are time-serially output.

In the conventional so-called contact-type image

sensor formed by arraying a plurality of image sensor

chips on a line, random noise is generated in the

section from each light-receiving element to the clamp

circuit of each chip, and a variation in clamp level in

units of linearly arrayed image sensor chips appears as




- 5 shade on the inmage. SUVWWARY OF THE INVENTION It is an object of the
present invention to provide an inmage sensor capable of obtaining ?thﬂ@2W5
i mage quality and an image sensor chip for_.formng the image sensor. It is
anot her object of the present invention to" provide an i nage sensor for
reduci ng random noi se in an image sensor chip of the inmage sensor and
reduci ng shade on an inmage due to a variation in clanp level in units of
| inearly arrayed i mage sensor chips, and an inage sensor chip for form ng
the i mage sengphdel bnl $£het iiklaganot her object of the present invention to
provi de an i mage sensor or inmage sensor chip driving nethod optinmmto
obtain a high image quality. In order to achieve the above objects,
according to an aspect of the present invention, there is provided an

| mage sensor SHMMABYedF MHEN INVEyEFIO8nsor fornmed by arraying a plurality
of image sensor chips each having a plurality of light-receiving el enents,
conpri sing a noi selItedscenowbdectuptt tbe pedsentginventdonnaébse cont ai ned
in an output signal fromthe |Ilight-receiving element in an ON state and
outputting tREOVAAGoRPNdMEgec 6ANEPHeGaPAblRccfuPbtainiggak high the

| i ght-receiving el enent without any processing in 2 1 APR 2005 - 6
image quality and an image sensor chip for forming the

image sensor.

It is another object of the present invention to
provide an image sensor for reducing random noise in an
image sensor chip of the image sensor and reducing
shade on an image due to a variation in clamp lewvel in
units of linearly arrayed image sensor chips, and an
image sensor chip for forming the image sensor.

It is still another object of the present
invention to provide an image sensor or image sensor
chip driving method optimum to obtain a high image
quality.

In order to achieve the above objects, according
to an aspect of the present invention, there is
provided an image sensor chip used in an image sensor
formed by arraying a plurality of image sensor chips
each having a plurality of light-receiving elements,
comprising a noise reduction circuit for reducing
random noise contained in an output signal from the
light-receiving element in an ON state and outputting
the random noise contained in the output signal from

the light-receiving element without any processing in




an OFF state, a first control circuit for controlling the OV OFF state of
the noise reduction circuit, a clanp circuit for clanping an outpuq-phg@gm5
output through the noise reduction circuit to a reference potential, an

a second control circuit for controlling n ON OFF state of the clanp
circuit. According to another aspect, there is provided an inmage sensor
formed by arraying a plurality of inage sensor chips each having a
plurality of light-receiving elenents, conprising a noise reduction

circuit for gAadosFNEthgBJORM B9Irse cORkRbACE:rBuIR %&pl—&bn%kafigkn fromthe
light-receiving elenent in an ON state and outputting the randontTnoise

contained in the oMypeF stageabsfl tad hbeski gBluFeeBhYCREcaieMelt Wit hout
any processing in an OFF state, a first control circuit for controlling
the ON OFF stalempfctiheunsi forr edamping ani batput @ighalpoticpawit for

cl anpi ng an out put signal output through the noise reduction circuit to a
ref erence pot thrpugh shd amodseomdduontionl cércuiitt tboa refareakki ng an

ON OFF state of the clanp circuit. According to still another aspect, there
is provided BORgRhdaleof 2Bdi @i Agcandi aagsrednsdrcohtpfonacpngralpiogal ity
of light-receiving,el ements conprising a noise reduction circuit for

reduci ng ranﬂBn?ﬁ69§§ B6AtSi REAthE shadBt phrcwignal fromthe

| i ght-receiving elgnent I.n_an te and outputting, the random noise

. ON st :
contained in the oltpaFd&PgniP ?PBﬁﬁ?rla§P%F§00§h9r9 is provided an

image sensor formed by arraying a plurality of image
sensor chips each having a plurality of light-receiving
elements, comprising a noise reduction circuit for
reducing random noise contained in an output signal
from the light-receiving element in an ON state and
outputting the random noise contained in the output
signal from the light-receiving element without any.
processing in an OFF state, a first control circuit for
controlling the ON/OFF state of the noise reduction
circuit, a clamp circuit for clamping an output signal
output through the noise reduction circuit to a
reference potential, and a second control circuit for
controlling an ON/OFF state of the clamp circuit.
According to still another aspect, there is
provided a method of driving an image sensor chip
having a plurality of light-receiving elements
comprising a noise reduction circuit for red;cing
random noise contained in an cutput signal from the

light-receiving element in an ON state and outputting

the random noise contained in the output signal from




the light-receiving el ement wi thout any processing in an OFF state, a
first control circuit for controlling the OV OFF state of the nOiS%'}APRZWS
reduction circuit, a clanmp circuit for cl )i Nng an output signal output

t hrough the noise reduction circuit to a Treference potential, and a second
control circuit for controlling an OV OFF state of the clanp circuit,
conprising the steps of: setting the noise reduction circuit in the ON
state during only a period except a period when the |ight-receiving

el enents readthel Lg8htsrapalivang esehbhB8wiBRON@I S8y peBebk8ANngi EAUI L N
the OFF state during the period when the light-receiving elenents read
the |ight sigaal oFEndtaeé&ting the clanp circuit in the ON state during

only an ON period of the noise reduction circuit and setting the clanp
circuit in the OFFasfarstdoonhgod cpecudt €xcepdnthel DihgethedONjfOFfie noi se
reduction circuit. According to still another aspect, there is provided a
met hod of dristageanfi hhgensdagorefoechiednbgirguityi ng a plurality of inage
sensor chips each having a plurality of light-receiving elenents, the

i mge sensor conprPsFhEME AAFSBLEcHUE: FOATMBLRGUAR PBEPREJEEIRAELr andom 2 1

APR 2005 - 8 . . .
output through the noise reduction circuit to a

reference potential, and

a second control circuit for controlling an ON/OFF
state of the clamp circuit,

comprising the steps of:

setting the noise reduction circuit in the ON
state during only a pericd except a period when the
light-receiving elements read a light signal and
setting the noise reduction circuit in the OFF state
during the period when the light-receiving elements
read the light signal; and

setting the clamp circuit in the ON state during
only an ON period of the noise reduction circuit and
setting the clamp circuit in the OFF state during a
period except the ON period of the noise reduction
circuit.

According to still another aspect, there is
provided a method of driving an image sensor formed by
arraying a plurality of image sensor chips each having
a plurality of light-receiving elements,

the image sensor comprising

a noise reduction circuit for reducing random




noi se contained in an output signal fromthe |light-receiving elenent in an
ON state and outputting the random noise contained in the out put SQQPQPRZWS
from the light-receiving el ement without any processing in an OFF state,

a first control circuit for controlling TH: OV OFF state of the noise
reduction circuit, a clanp circuit for clanping an output signal output

t hrough the noise reduction circuit to a reference potential, and a second
control circuit for controlling an ONVVOFF state of the clanp circuit,

conpri sing thgeskaPsoAkaifeh! &Bgahhﬁulﬂﬁh%es\%ﬁﬂﬂit 'EQBmC!tﬁ%U” in the ON
state during only a period except a period en the light-receiving

el ements readiaghitgbcsighnl andmehe! thNdnt BR Behee Bﬁaushkﬁﬁtehh uit in
the OFF state during the period when the |ight-receiving el enent r ead

the |ight sigmhk; randomenbibg tbataiash €nr eHit ouBplibesOynalakecnluri ng

only an ON period of the noise reduction circuit and setting the clanp
circuit in ththeFFighsteedaiviggaelpaenodwexhept ahe phbpessdfgofint he noi se
reduction circuit. According to still another aspect, there is . provided
an i mage sensan PBFnetiabe,arraying a plurality of image sensor chips each

having a plurality of 2 1 APR 2005 - 9
a first control circuit for controlling the ON/OFF

state of the noise reduction circuit,

a clamp circuit for clamping an output signal
output through the noise reduction circuit to a
reference potential, and

a second control circuit for controlling an ON/OFF
state of the clamp circuit,

comprising the steps of:

setting the noise reduction circuit in the ON
state during only a period except a period when the
light-receiving elements read a light signal and
setting the noise reduction circuit in the OFF state
during the period when the light-receiving elements
read the light signal; and

setting the clamp circuit in the ON state during
only an ON period of the noise reduction circuit and
setting the clamp circuit in the OFF state during a
period except the ON period of the noise reduction
circuit. 7

According to still another aspect, there is

provided an image sensor formed by arraying a plurality

of image sensor chips each having a plurality of




i ght-receiving el enents, conprising: a noise reduction circuit for
reduci ng random noi se contained in an output signal fromthe APR 2005
| ight-receiving el ement using a | owpass f§lter in an ON state and ‘passi ng
t hrough the random noi se contained in the output signal fromthe
light-receiving el ement w thout any processing in an OFF state; first
swtch neans for switching between the ON state and the OFF state; a clanp
circuit for clanping an output signal output through the noise reduction
circuit to a 1ighereageipohgnélahef@8NDBohpribengturality of inmage sensor
chi ps; and second switch neans for switching between an ON state wherein
the reference vol tagaoisesunpglicetiohoctiheuit| dop cedovinganandomOFF state
wherein a supply path of the reference voltage is cut. According to stil
anot her aspecnois@erentainpdo¥ndad antputgesigsasofrahi pheonprising: a
plurality of light-receiving elenents; a noise reduction circuit for
reduci ng r andb#ghhioreeetvingi atementanssngpat Llevgpassf fbhtekein an
light-receiving elenent; and a clanp circuit for clanping a signal to a
predeterninedogePEPEﬁcénﬁoP@ﬁﬁ%Eg,t @P@hntbﬁeréﬂ@%%t"%}@%aFO?g%h??ﬂe

light-receivin el enent has_an input path leading to the cla circuit 2 1
APR 2005 t hr ob§nhtheeCPERYE: FEFRRE  £6PP LRE éthHbg%cﬁﬁYh“$e%b$ﬁ3“t

without any processing in an OFF state;

first switch means for switching between the ON
state and the OFF state:;

a clamp circuit for clamping an output signal
output through the noise reduction circuit to.a
reference potential common to the plurality of image
sensor chips; and

second switch means for switching between an ON
state wherein the reference voltage is supplied to the
clamp circuit and an OFF state wherein a supply path of
the reference voltage is cut.

According to still another aspect, there is
provided an image sensor chip comprising:

a plurality of light-receiving elements;

a noise reduction circuit for reducing random
noise contained in an output signal from the
light-receiving element; and

a clamp circuit for clamping a signal to a
predetermined reference potential,

wherein the output signal from the light-receiving

element has an input path leading to the clamp circuit




to the clanp circuit without the nediacy of the reduction circuit.

According to still another aspect, there is provided an inage 'npUQ'IAPRZWS
apparatus conprising: (A an inmge sensgrlhorned by arraying a plural

of i mage sensor chips, each imge sensor chip including: (a) a plurallty of
light-receiving elenments: (b) a noise reduction circuit for reducing
random noi se contained in an output signal from the |light-receiving

el enent; and (c) a clanp circuit for clanmping a signal to a predeterm ned

ref erence pot @Rkbagh WAEr ebAuLREoAUER¥ELSIEIRAE hhORNPaE hitBhiaRA%REYI NG
el enent has an input path leading to the clanp circuit Phrough t he

reducti on cireoi theaganp chpulhipavhtheadi Bhet fieBiacey! aFptakrcuit without

t he nediacy of the reduction circuit; (B) a light source for irradiating an
obj ect with [rdhctiandciCruatlens array for focusing the light reflected
by the object and formng an inmage of light on the plurality of

| i ght -recei ving el &peprding thestiddeanothevr aspehd: tbpretds features, and
advant ages of the present invention will be apparent fromthe follomnng 2
1 APR 2005 - IOV%E@élﬁPcamaeﬁ ARBUAC2BRPAARYMEQgCEMRRILEEDBY :

(A) an image sensor formed by arraying a plurality
of image sensor chips,
each image sensor chip including:
(a) a plurality of light-receiving elements:
(b) a noise reduction circuit for reducing
random ndise contained in an output signal from
the light-receiving element; and
(c) a clamp circuit for clamping a signal to
a predetermined reference potential,
wherein the output signal from the
light-receiving element has an input path leading
to the clamp circuit through the reduction circuit
and an input path leading to the clamp circuit
without the mediacy of the reduction circuit:
(B) a light source for irradiating an object with
light; and
(C) a lens array for focusing the light reflected
by the object and forming an image of light on the
plurality of light-receiving elements in theiimage
sensor.

Other objects, features, and advantages of the

present invention will be apparent from the following




BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a schematic view show ng a
conventional inmage sensor; Fig. 2 is a schematic view show ng an iT&EQPRZ 5
sensor according to the first enbodi nent of the present invention;” Fig @
is atimng chart for explaining the oﬁéﬂétrbn of the first enbodinent;

Fig. 4 is a circuit diagramshow ng an i mage sensor and, nore

particularly, a noise reduction circuit and clanp circuit according to the
second enbodi nent of the present invention; Fig. 5is a timng chart for

expl ai ning t N&peRAiRltdbnd bl 8cEBRRAG AN Urlilge - 6 15 a block -

di agram show ng an i mage sensor and, re-particulCarly, a noise reduction
circuit and clanp circuit according to the third enbodi nent of the
present invention; Fig. 7 is atimng chart for explaining the operation

of the third eRiel DESCRIPIMON OF FHES DRAWIRESShOw ng an image i nput
apparatus wusing an inmage sensor. 2 1 APR 2005 - 12 DESCRI PTION OF THE

PREFERRED EMBODI MENL§.Filgis? al schesahtddniew ishvwihgWangoalentasgaasensor
according to the first enbodi ment of the present invention. Referring to
Fig. 2, an i mdigegseseosoghip 1-1 has n light-receiving elenents 2-1-1 to
2-1-n as Fig. 2 is a schematic view showing an image sensor
according to the first embodiment of the present
invention;
Fig. 3 is a timing chart for explaining the
operation of the first embodiment:
Fig. 4 is a circuit diagram showing an image
sensor and, more particularly, a noise reduction
circuit and clamp circuit according to the second
embodiment of the present invention:
Fig. 5 is a timing chart for explaining the
operation of the second embodiment;
Fig. 6 is a block diagram showing an image sensor
and, more particularly, a noise reduction circuit and
clamp circuit according to the third embodiment of the
present invention;
Fig. 7 is a timing chart for explaining the
operation of the third embodiment:; and

Fig. 8 is a view showing an image input apparatus

using an image sensor.




phot oel ectric conversion el enents such as photodi odes or phototransistors
arrayed on one line in the x direction. The chip 1-1 also has a Se?qcﬁmeMS
circuit 3-1 for sequentially tine-serially selecting the outputs fromthe
light-receiving elenents 2-1-1 to 2-1-ﬁ,1¥.§., reading |light signals by
the light-receiving elenents. A transfer switch for transferring optical
charges detected by a |light-receiving elenent, a source follower
anplification circuit for converting the transferred optical charges into

a vol tage andppybRYbriBA bPeTHKOPRRBERRED! BABSSEALKIEN Circuit, and a
selection switch for activating the anplification circuit and selectively

outputting the vol Fage paysbs toRBhkedc! Pi8w ERBwRAGNah! eMh§ECsensor
light-receiving element to the selection circuit to output a signal

vol tage corraepesrding to the eprkeabmbbaigent§oemhBeprésght-recei ving
el ement. A capacitor for tenporarily storing the signal voltage is used
for the sel ecinvanttoncui ReBeityiag @ot Fig: SB[ i 88 Snggal senkbagehLpn be
obtained by a scanning switch for outputting the voltage to the signal
out put |ine udrhghasshi lightira@Rie008§ eléBenteglsietl tooR-thowas. The

| mage sensor chip 1-1 has a delay circuit 11-1 for delaying the start
signal for thehptagleptriei sanversiae elementaceighngschbatediodane del ay

time of the start signal corresponds to the tine until noise is
or phototransistors arrayed on one line in the x

direction. The chip 1-1 also has a selection circuit
3-1 for sequentially time-serially selecting the
outputs from the light-receiving elements 2-1-1 to
2-1-n, i.e., reading light signals by the
light-receiving elements. A transfer switch for
transferring optical charges detected by a
light-receiving element, a source follower
amplification circuit for converting the transferred
optical charges into a voltage and outputting the
voltage to the selection circuit, and a selection
switch for activating the amplification circuit and
selectively outputting the voltage may be inserted into
the path from the light-receiving element to the
selection circuit to output a signal voltage
corresponding to the optical charges from the
light-receiving element. A capacitor for temporarily
storing the signal wvoltage is used for the sélection
circuit 3-1, so a time-series signal voltage can be

obtained by a scanning switch for outputting the

voltage to the signal output line using a shift




reduced and a level to be clanped is detected. The <chip 1-1 also has a

noi se reduction circuit 7-1 for reducing random noi se cont ai ned inZHhﬁfRZG%
output signal line of the selection circuit 3-1 after the start signal is
i nput and until the selection circuit 3-1 1&tarts | i ght signal reading by
the light-receiving elenents. Also, a clanp circuit 4-1is fornmed to clanp
the signal voltage fromthe output signal line connected to the noise
reduction circuit 7-1 to a reference potential Vre supplied from an

external cirgy é}f | AWy g the operation of the noise reduction
circuit 7-1. An%%na?%!ﬁ%ﬁ?on C|r%hit 12-1 which is activated by the start

signal to amplify tdg Ol ddrfiBt R i f AP e d Wide tdiy! diS @180 1fieed.

The output fromthe anplification circuit 12-1 is output fromthe chip
through an outfust GigiAing itiee Sthrilhg giglady g trebl boeratiioe by an
external driving circuit through an input signal line 8-1. A control

circuit 9-1 faheoutigrit-rgeaivicy Glenbitsih TRNidellaywsitgn®l dfo dHee noi se
reduction circuit 7-1is driven by an external driving circuit through the
i nput - 14 2 staARR Kifmlsignatedpones8-th thec dnitmeo lundiirlc midi s fisf or
outputting an OV OFF switch control signal to the clanp circuit 4-11is
driven by an eeduges and \A nevwsl i tbet Inlcugpead He ideheictesi-.gndhel i ne 8-1. A
control circuit 13-1 for outputting

chip 1-1 alsc has a noise reduction circuit 7-1 for

reducing random noise contained in the output signal

line of the selection circuit 3-1 after the start

signal is input and until the selection circuit 3-1

starts light signal reading by the light-receiving

elements. Also, a clamp circuit 4-1 is formed to clamp

the signal voltage from the output signal line

connected to the noise reduction circuit 7-1 to a

reference potential Vref supplied from an external

circuit of the chip during the operation cof the noise

reduction circuit 7-1.

An amplification circuit 12-1 which is activated

by the start signal to amplify the output from the

clamp circuit 4-1 is also formed. The output from the

amplification circuit 12-1 is output from the chip

through an output signal line 5-1.

The delay circuit 11-1 is driven by an external
driving circuit through an input signal line 8-1. A
control circuit 9-1 for cutputting an ON/OFF switch

control signal to the noise reduction circuit 7-1 is

driven by an external driving circuit through the input



an ONVOFF switch control signal to the anplification circuit 12-1 is
driven by an external driving circuit through the input signal Iin?18Apﬂzmﬁ
The reference voltage Vref is supplied frpjnan external bias circuit
through a reference voltage input |line 10-1. The reference voltage input
lines 10-1 to 10-mto which the reference voltage Vref is supplied are
short-circuited outside the chips, so the conmmon reference voltage Vref is
supplied to all chips. Each of the inage sensor chips 1-2 to 1-mhas the
sane arrangeneignab time ®flthe i mrage sensor chip 1-1, and the sane
reference nunerals as in the i nage sensor chig 1-1 denote the same parts
in these i mage sensoronerpbscimpit nigk Sensentrytping-ani@NAOKK are arrayed
ona lineinthe x direction, so a total of n x m Iight-repeiving

el ement s are WHEFeLCHLECY i IRl tFR Khe 1 UeR i ohrcyht r4abi By an i mage, an

original bearjng the read imge js.conveyed in the y direction relative
Lo the i mge SEREER R T SESGTRA HEELYIRY ot Tobt r BREONER |t pinput

Iight-receivinP el gnents ir un;%s of e i NES.Aesu _%hgtrone line.
corresponds {SEPRE A2 BAbR Zhorontisl GHERATE I S1h HoF TREPYRENRS ead
CESou on ke A AIBE! Bin €3 L no Prbhelar ece v
elements are Aifaypd {7 2 POGLN S ¥ U StdbdMdriving circuit

through the input signal line 8-1.

The reference voltage Vref is supplied from an
external bias circuit through a reference voltage input
line 10-1. The reference voltage input lines 10-1 to
10-m to which the reference voltage Vref is supplied
are short-circuited outside the chips, so the common
reference voltage Vref is supplied to all chips.

Each of the image sensor chips 1-2 to 1-m has the
same arrangement as that of the image sensor chip 1-1,
and the same reference numerals as in the image sensor
chip 1-1 denote the same parts in these image sensor
chips.

The image sensor chips 1-1 to l1-m are arrayed on a
line in the x direction, so a total of n x m
light-receiving elements are arrayed on a line in the x
direction. In reading an image, an original bearing
the read image is conveyed in the y direction relative
to the image sensor while making the original

correspond to the light-receiving elements in units of

lines. Assume that one line corresponds to the A4




The outputs fromall light-receiving elenents of the imge sensor chip 1-1
are sequentially selected by the selection circuit 3-1 one by one Qm WPk 60Y
of light-receiving elenents and out put Lrg§1the chip through the output
signal line 5-1. Subsequently, the output$ fromall I|ight-receiving

el ements of the next chip 1-2 are sequentially selected by a selection
circuit 3-2 one by one in units of light-receiving elenents and out put
fromthe chip through an output signal line 5-2. In this manner, the

out puts from ghilithl b¥h210eaf,VicRe ¢hagentaaal rae1bitienie Bbﬁea?;%f,i al l'y
output. Fig. 3 is atimng chart for éxplaining the operation or this

enbodi nent . Rahar theg nu@bkird of3chipslikS18.5t 8hk 3ighelrebelbengnput signal
line 8-1, $1-1 is an output control signal fromthe delay circuit 11-1 in
the i rage sensdemehitpit- pre€@nt ia anwadithubf 4anBr ah, segnabolitosrBhe fir st
control circuit 9-1 in the image sensor chip 1-1, 43-1 is an output

control signdightemeckdviegordementsohrei rtuaye8- ini A bhe chige sensor
chip 1-1, md-1 is an output control signal from the third control circuit
13-1 in the i Wigéhsedsdd @mi-p 2 1 APR 2005 - 16 1-1, and Voutl is an
output fromthe noise reduction circuit 7-1 in the inmage sensor chip 1-1.

The out put control TBPgRYCPEES] fremgahdr Alehtpyecaiving alewentsi 0f11-1
driven by the_[nput signal line 8-1 i.e., output with a predeterm ned
del ay tine abeg ifigge” sensor chip ' 1-1 are’ sequentially seEected by
the selection circuit 3-1 one by one in units of
light-receiving elements and output from the chip
through the output signal line 5-1. Subsequently, the
outputs from all light-receiving elements of the next
chip 1-2 are sequentially selected by a selection
circuit 3-2 one by one in units of light-receiving
elements and output from the chip through an output
signal line 5-2. 1In this manner, the outputs from all
light-receiving elements of one line are time-serially
output.
Fig. 3 is a timing chart for explaining the
operation of this embodiment. Referring to Fig. 3,
$8-1 is a start signal of the input signal line 8-1,
$1-1 is an output control signal from the delay circuit
11-1 in the image sensor chip 1-1, ¢2-1 is an output
control signal from the first control circuit 9-1 in
the image sensor chip 1-1, $3-1 is an output control

signal from the second control circuit 6-1 in the image

sensor chip 1-1, ¢4-1 is an output control signal from

the third control circuit 13-1 in the image sensor chip




I nput of the start signal. During only this period, |light signals are read
by the light-receiving elenents. The output control signal +2-1 frogutmﬁqgm5
first control circuit 9-1 is output in s %chronisn1mﬁth the start 'signa

of the input signal line 8-1, i.e., outpu during only a specific period
after the start signal is input and until the selection circuit 3-1 starts
| ight signal reading by the light-receiving elenents. During only this
period, the noise reduction circuit 7-1 is activated to output Voutl whose

noi se | s reduged buna Gofies 3sNGHSBuLELCT LA chEMRKIEG balckugAuenCy

r
noi se. The out put control signal 4 ron1t&e seco control circuit 6-1

i s output in YREQA@NZSH Wht l&hbh;e;maéba‘sbn%)bgnéhiﬁf 1the input signal line
8-1 or in synchronismwith the start signal wth a short delay, i.e.,
during only a specirhiecopepu@dcbitibe Shgpani @d-of ist BenBehtedr 8gUehkON
circuit 7-1. During only this period, the clanp circuit 4-1 is activated
to clanp the delitputiYoutit afiter deavea bedthki onphe® khgnaef einace-1,
potential Vref. Wen the output Voutl is clanped to the reference
potential Vrefi.ea,| pghputewdphi eanpvelipdgeminedr dallafr bimeaaliter the
l'ight-receiving elenent in the chip 2 1 APR 2005 - 17 on the basis of the
sum of the oufpBBtveft thangtarss signad .- poPunihgl onlgf thigepenipdt contr ol
signal $4-i fromthe third control circuit_ 13-1 is output in synchronism
with the statt98tgFionaistage rpad Byghhe lightsreceiwingi elements.

The output control signal ¢2-1 from the first
control circuit 9-1 is output in synchronism with the
start signal of the input signal line 8-1, i.e., output
during only a specific period after the start signal is
input and until the selection circuit 3-1 starts light
signal reading by the light-receiving elements. During
only this period, the noise reduction circuit 7-1 is
activated to output Voutl whose noise is reduced by,
e.g., a noise filter for removing high-frequency noise.

The output control signal ¢3-1 from the second
control circuit 6-1 is output in synchronism with the
start signal of the input signal line 8-1 or in
synchronism with the start signal with a short delay,
i.e., during only a specific period in the ON period of
the noise reduction circuit 7-1. During only this
period, the clamp circuit 4-1 is activated to clamp the
output Voutl after noise reduction to the reference
potential Vref. When the output Voutl is clamped to

the reference potential Vref, a light reception voltage

is read from each light-receiving element in the chip




the anplification circuit 12-1 is activated sinultaneously with input of
the start signal. As shown in Fig. 3, output of the signal $3-1 is 2engdprl 2005
when or before output of the signal 42-1 i§ _ended. Subsequently, in the

i mmge sensor chips 1-2 to 1-m out put colt’r &l signals nR-2 to $2-m from
first control circuits 9-2 to 9-mand out put control signals 43-2 to 3-m
fromsecond control circuit 6-2 to 6-mare output in synchronismwth the
start signals of input signal lines 8-2 to 8-m respectively, clanp

circuits 4-2gn0 thaMbalsd s2elfl e Gudl bfNEnkheueurekict®10hnaoi se  reduction
circuits 7-2 to 7-m respectively, and outputs Vout2 to Voutm after noise

reduction arereFeaaned potdidikafl girexce potential Vref. The operation of
each noise reduction circuit and clanp voltage detection are conpl eted

before the read offheheuftiptal dongltiolr edgnailng4elefenin ithet thighdecedi ng
| mage sensor chip is ended. Subsequent to the read of the final
| i ght -recei vi cgné¢lrede ofi nowitthd 3pilededongputhip, syiehfrondsml wglth- theei vi ng
el enent in the next 1image sensor chip is read using the clanp voltage of 2
1 APR 2005 - s&arthisdgolilp ofHdhee inphg sagoali Aiings 8f-ér aTheti és. of
| i ght-receiving el enents suffer no delay. In the above-descri bed manner, in
each i mage s§%§oPmEHﬁﬁﬁcﬁﬁéoﬁoF§§0Pé&ui?réniéiPEGFFaF§dactivated during a
specific peri%Qm%E%%Be%g%lgt%&%h?&%%%% L% the start signal.
As shown in Fig. 3, output of the signal $3-1 is
ended when or before output of the signal ¢2-1 is
ended.
Subsequently, in the image sensor chips 1-2 to
1-m, output control signals ¢2-2 to ¢2-m from first
contrel circuits 9-2 to 9-m and output control signals
$3-2 to 3-m from second control circuit 6-2 to 6-m are
output in synchronism with the start signals of input
gignal lines B8-2 to 8-m, respectively, clamp circuits
4-2 to 4-m are activated during the ON period of noise
reduction circuits 7-2 to 7-m, respectively, and
outputs Vout2 to Voutm after noise reduction are
clamped to the reference potential Vref.
The operation of each noise reduction circuit and
clamp voltage detection are completed before the read
of the final light-receiving element in the preceding
image sensor chip is ended. Subsequent to the read of

the final light-receiving element in the preceding

chip, the first light-receiving element in the next

image sensor chip is read using the clamp voltage of




I nput and until the light-receiving elenments start reading |light signals,
and the output signal after noise reduction is clanped to the refenengpr 2005
voltage by the clanp circuit. Wth this i eration, a variation in <clanp
level in units of linearly arrayed i nage nSor chi ps due to random noi se
contained in the section from each light-receiving elenment to the clanp
circuit is reduced, so shade differences in |light anount between the

chi ps can be decreased. Fig. 4 is a circuit diagram showi ng an i nage sensor

and, nore partheyl 8hky. anBALee tRAUSELANtEhifight £8PdackapReti LEUI t
according to the second enbodinent of the preSent invention. This

enbodi nent i sightteeest vihgmelBRehtsSkuerbpdh8eak1ap. a bl ock A
represented by a dotted Iine in the first enmbodinent, and Fig. 4 shows

only a correspondi ng khaeckbotetlescsebeadmanhed| N"ent cabRf €hhgay to Fig. 4,
a noise reduction circuit 7-1 is constructed by a lowpass filter circuit
14-1 conpri ssagsarfchiép, ahhkogosset cadactitontcBiMtuid iseatsioat&d, a
capacitor C, and an output buffer <circuit Bl, and second and third anal og
sw t ches SW2 dqurip@Ra26p8cifi@ pendod\VBftd&hetheastfiet paghali Ast he noi se
reduction circuit, of the signal tinme-serially output from each

| i ght - r ecei vi HBPetefbdt unhidughealightcreonivinguelesentsistavhtrol | ed by

the second and third anal og switches. Myre specifically, when the first
and second anﬁg@ﬂlng light “signals, and the output signal after

noise reduction is clamped to the reference voltage by
the clamp circuit. With this operation, a variation in
clamp level in units of linearly arrayed image sensor
chips due to random noise contained in the section from
each light-receiving element to the clamp circuit is
reduced, so shade differences in light amount between
the chips can be decreased.

Fig. 4 is a circuit diagram showing an image

.

sensor and, more particularly, a noise reduction
circuit and clamp circuit according to the second
embodiment of the present invention. This embodiment
is different from the first embodiment in a block A
represented by a dotted line in the first embodiment,
and Fig. 4 shows only a corresponding block of the
second embodiment.

Referring to Fig. 4, a noise reduction circuit 7-1
is constructed by a low-pass filter circuit i4-1
comprising a first analog switch circuit SWl1l, a

resistor R1l, a capacitor Cl, and an output buffer

circuit Bl, and second and third analog switches SW2




switches are in a conducting state (ON), and the third analog switch is in
an unconducting state (OFF), the output signal fromthe selection qifngqmﬁ
3-1 is output fromthe noise reduction ChéCUIt t hrough t he | ow pas

filter circuit. On the other hand, when t first and second analog
switches are OFF, and the third analog switch is ON, the output signal
fromthe selection <circuit is output fromthe noise reduction circuit
through the third analog switch without any processing. A clanp circuit 4-1

> comprised ghadsgaupl kG ¢aRAGLEODaER. In' RHL!RoRUa! PEARWLLGR Cf Foul t

SW, and an output buffer circuit B2. The output signa rom the noise

reduction ciredirbuli$, lBBUEhEOSQBﬁahe%ﬁh@aberQBQl toﬁ% at kbsmcaHEhI NG
capacitor C2 of the clanp circuit 4-1, so only 8 conmponent of the

out put  si gnallightewbpetlvihgmel BReathehrbaghi aaheie@tmana\.ircm Bogrth
anal og switch circuit is connected between the point B and a reference
potential inpis tonerd0idéd bWhehet becbodr thdashied analed baithhethe
potential at the point Bis short-circuited to a reference potenti al

Vref. Wen t h¥ofeusphcafidtedlyw wbeni theFEirsheapdi secoldi anapeg to the
reference potential Vref. That is, 2 1 APR 2005 - 20 the potential at the
poi nt B can béwét§hﬁ§dafé ihea ﬂ@ﬂéﬂ@hé@gpét@helQPNW¢e¢n@ytbﬁrhhngdon t he
fourth analog switch and then turning off the fourth analo? switch. A
control circuPP2dog FYiteht p§t inngnannefndppting state (OFF), the

output signal from the selection circuit 3-1 is output
from the noise reduction circuit through the low-pass
filter circuit. On the other hand, when the first and
second analog switches are OFF, and the third analog
switch is ON, the output signal from the selection
circuit is output from the noise reduction circuit
through the third analog switch without any processing.
A clamp circuit 4-1 is comprised of a coupling
capacitor C2, a fourth analog switch circuit SW4, and
an output buffer circuit B2. The output signal from
the noise reduction circuié is input to one terminal
(point A) of the coupling capacitor C2 of the clamp
circuit 4-1, so only the AC component of the output
signal is output from the other terminal (point B).
The fourth analog switch circuit is connected between
the point B and a reference potential input line 10-1.
When the fourth analog switch is ON, the potential at
the point B is short-circuited to a reference potential

Vref. When the fourth analog switch is OFF, the point

B is open to the reference potential Vref. That is,




switch control signal to the first, second, and third analog swtches in
the noise reduction circuit 7-1is driven by an external driving cizrc@PR 2005
through an input signal line 8-1. A control circuit 6-1 for outputting an
ON OFF switch control signal to the foar2® analog switch in the clanp
circuit 4-1 is driven by an external driving circuit through the input
signal line 8-1. The reference voltage Vref is supplied froman external
bias circuit through the reference voltage input line 10-1. The reference

L2 0 SR R L o RO ol e £,

t he conmon nce voltag I'S supplTed To a

timng chart ! : e _operatjo he second
enbodi nment . %g?g§§?%8 FSQ%PSFS%,gggggbgs%gﬁhgﬁgpﬁﬁ ?%%t?8ﬁggpgnal out put

fromthe firshna®sgr eli€bhCHhll Onéni RuPRihfBEes $RBS@HurbhPadalof0 control
the OV OFF state of the first and second anal og switches, 42-1 I's an

out put contrewisegnal output fromthe first control circuit 9-1 in the
i mage sensor chip 1-1 to control the ONVOFF 2 1 APR 2005 - 21 state of the
third anal og switch, céB8ttoilscancoitptl €omt bakpatginay ant pNyofFFom t he
second control circuit 6-1in the imge sensor chip 1-1 to control the
fourth anal ogwitichciontindl\sighalstantbet piurst; osechndpoasd theddcti on
circuit 7-1 in the inmage sensor chip 1-1
analog switches in the noise reduction circuit 7-1 is
driven by an external driving circuit through an input
signal line B-1.
A control circuit 6-1 for outputting an ON/OFF
switch control signal to the fourth analog switch in
the clamp circuit 4-1 is driven by an external driving
circuit through the input signal line B-1.
The reference voltage Vref is supplied from an
external bias circuit through the reference voltage
input line 10-1.
The reference voltage input lines 10-1 to 10-m are
short-circuited outside the chips, so the common
reference voltage Vref is supplied to all chips.
Fig. 5 is a timing chart for explaining are
example of the operation of the second embodiment.
Referring to Fig. 5, ¢1-1 is an output control signal
output from the first control circuit 9-1 in an image
sensor chip 1-1 to control the ON/OFF state of the

first and second analog switches, ¢2-1 is an output

control signal output from the first control circuit

9-1 in the image sensor chip 1-1 to control the ON/OFF




The signals $1-i and 02-1 are output in synchronismwth the start signa

of the input line 8-1, i.e., output during only a specific period ch@m;ﬂmg
a period when the light-receiving elenments_of the chip 1-1 read |ight
signals. The first and second anal og sw £&hés are turned on, and the third
analog switch is turned off. The noise reduction circuit 7-1is activated
to obtain an output Voutl whose noise is reduced. The signal 03-i is

output in synchronismwth the start signal of the input line 81 or in

synchroni sm Weblet Be $har knkaNahatbhh @1 $0R! 998 aYs hnourfiiting only a

specific perlo period o e noi se eductron circ 7-1. \Wen

the fourth anébﬂ%rémﬂEEBnahSoh%bﬁ%deBmaQHetEé&oh&rBSHtPBi ciPSuQHtpUt
Vout| after noise reduCtion is clanped to the reference potential Vref.

As described gbaven whenimhgel @8nBassSchipt €1 €br 68htrdf- th@UEbLrEN 2
resistor and a capacitor is wused in the noise reduction circuit 7-1, the

band of the anbpoy swiseh,f anm vbatselechhobueptueuttom- thésnoisai ted. Wien
t he out put signal after noise reduction 2 1 APR 2005 - 22 is clanped to

t he ref erencerpdtuentipal clbyctlheé ZFanpn thecimageaseasoat coipi b-tlanp | evel
inunits of I|inearly arrayed i mage sensor chips due to random noi se
contained in the s&hei shghadm ¢hch Bndhé2rkcarei agtpetedmnt to the clanp

circuit can be reduced.
synchronism with the start signal of the input line

8-1, i.e., output during only a specific period except
a period when the light-receiving elements of the chip
1-1 read light signals. The first and second analog
switches are turned on, and the third analog switch is
turned off. The noise reduction circuit 7-1 is
activated to obtain an output Voutl whose noise is
reduced.

The signal ¢3-1 is output in synchronism with the
start signal of the input line B8-1 or in synchronism
with the start signal with a short delay, i.e., during
only a specific periocd in the ON period of the noise
reduction circuit 7-1. When the fourth analog switch
is turned on and then turned off, the output Voutl
after noise reduction is clamped to the reference
potential Vref.

As described above, when the low-pass filter
circuit 14-1 built by a resistor and a capacitor is

used in the noise reduction circuit 7-1, the band of

the output signal from the selection circuit 3-1 is

limited. When the output signal after noise reduction




In this enbodi nent as well, the operation of each noise reduction circuit
and clanp voltage detection are conpleted before the read of the onphPR2m5
light-receiving elenent in the preceding_inmage sensor chip is ended.
Subsequent to the read of the final I|igfhit%feCeiving elenent in the
preceding chip, the first |light-receiving elenment in the next inage sensor
chip is read using the clanp voltage of this chip. Hence, the read

timngs for a series of light-receiving elenents have no delay. Fig. 6 is

a circui t - di agsag Shgehngoaink T0Por 8205 Oba @l P! By PRALI Eybgpl v, a noi se

reduction circuit and clanp circuit according to t odi nent of

the present igyesuien. aToheigeefi MBNE1hspdibleienh Lhpexthe first
enbodi ment in a block A represented by a dotted line in the first

enbodi ment, abiinEbglybasbayeaonkige sEAEHESERIPENGuE! B6krehablendhised
enbodi ment. Referring to Fig. 6, a noise reduction circuit 7-1 1is
constituted bgoatadmedaghnghei settiodSftoRosachslight fréeséiandgsecond
anal og switch circuits SWL and SW2, first and second capacitors C and C2,
and an out put elemeAPRta00Be- c28mpboifeuiti cani beBredanddt hird and fourth
analog switch circuits SWB and SW,. In the averaging circuit 15-1, first,
the first and secofl fhasogmbofliment ascwelhul thecopergtiomnefl eacho send

t he out put signal from a selection circuit 3-1 to the first and second
oise reduction circuit and clamp voltage detection are

completed before the read of the final light-receiving
element in the preceding image sensor chip is ended.
Subsequent to the read of the final light-receiving
element in the preceding chip, the first
light-receiving element in the next image sensor chip
is read using the clamp voltage of this chip. Hence,
the read timings for a series of light-receiving
elements have no delay.

Fig. 6 is a circuit diagram showing an image
sensor and, more particularly, a noise reduction
circuit and clamp circuit according to the third
embodiment of the present invention.

This embodiment is different from the first
embodiment in a block A represented by a dotted line in
the first embodiment, and Fig. 6 shows only a
corresponding block of the third embodiment.

Referring to Fig. 6, a noise reduction éircuit 7-1
is constituted by an averaging circuit 15-1 comprising

first and second analog switch circuits SW1l and SW2,

first and second capacitors Cl and C2, and an output




capacitors. Then, the first and second anal og switches are turned off to
store a potential V1 of the output signal in the first and second 71 APR 2005
capacitors. After this, the first analog_switch is turned on, and the
second analog switch is turned off to Serfd the output signal fromthe
selection circuit to the first capacitor. Subsequently, the first anal og
swtch is turned off to store a potential V2 of the output signal in the
first capacitor. Next, the first analog switch is turned off, and the

second anal og paieh discuHi8d OBAO P fld’ Fuletr! ARalbhSkwddnsecond
capacitors, so the potential V2 of the output signal stored in the first

capaci tor anddiffeuif@ &u3 andViwal. the enkPubetaginy slieegdd Asthe second
capacitor are averaged. Finally, the second analog "switch is turned off to
store the averdgstyaltie @irishe angokerbihdl an¥ilognewY2cabst Rgeout put signal s
in the first and second capacitors. In the above-descri bed manner,
potenti al s V3stioulktangbusiyphursednahs tar eeatiottd bontphe bigathlcdpemi t or at
the OFF timng of the first analog switch, and the average val ue of each
potenti al andat selpottdon girgizi2z B-APRo2@6bE fi24t Bhd second capacitor is
stored. Wth this operation, the average value of the potentials stored in
the first cafaPRC3toxe-t hdbeaspébei Farstnpndsspsondopndlpg swétcbesond

capacitor. The transfer. path, in the noise reduction circuit, of the
si gnal OutputafﬁoﬁPFHQd 0off to store a potential V1 of the output

signal in the first and second capacitors. After this,
the first analog switch is turned on, and the second
analog switch is turned off to send the output signal
from the selection circuit to the first capacitor.
Subsequently, the first analog switch is turned off to
store a potential V2 of the output signal in the first
capacitor.

Next, the first analog switch is turned off, and
the second analog switch is turned on to short-circuit
the first and second capacitors, so the potential V2 of
the output signal stored in the first capacitor and the’
potential V1 of the output signal stored in the second
capacitor are averaged. Finally, the second analog
switch is turned off to store the average value of the
potentials V1 and V2 of the output signals in the first
and second capacitors.

In the above-described manner, potentials V3 to Vk
of output signals are stored in the first capacitor at
the OFF timing of the first analog switch, and the

average value of each potential and the potential of




selection circuit is controlled by the third and fourth analog sw tches.
More specifically, when the third analog switch is ON, and the fOUQtPAPRZNE
analog switch is OFF, the output signal fromthe selection circuit s
output fromthe noise reduction circuit tKAoagh the averaging circuit. On

t he ot her hand, when the third analog switch is OFF, and the fourth anal og
swtch is ON, the output signal fromthe selection circuit is output from
the noise reduction circuit through the fourth anal og switch w thout any

processi ng. AcfLaBAGHACHALadstoks ;CoOMRAsEd of 3 oupling capggitor C3, a

fifth analog sw tch circurt and™an out pu

out put si gnal 0 (o] eduectian Gl Lt y1aS ool t .to e .termna
(point ) of the eeaming aasoaty shalpORa s st ah”RACAELE 1%

conmponent of EhpaeitpBet atl @Rl rbspaBLRYE Eﬁﬁﬁhpgeigtg%ﬁreheﬁﬁi@ﬁg (poi nt
B). The fifth analog switch circuit is connected between the point B and a

reference potseatbald ceppuitbirne THeltr¥hgletrhpalthft hnakfkogdoswkt ch is ON,
the potential at the point Bis short-circuited to a reference potenti al
Vref. WWen t heeflutthonnaliogudwit o 2hé APGn300butpdt firémOthe the point B
Is open to the reference potential Vref. That is, the potential at the
poi nt B can bselettipadcivculs isfeoshrelpedehyi stheVihirdyahdr ibagthn the
fifth analog switch and then turning off the fifth analog switch

analog switches. More specifically, when the third

analog switch is ON, and the fourth analog switch is

OFF, the output signal from the selection circuit is

output from the noise reduction circuit through the

averaging circuit.

On the other hand, when the third analog switch is

OFF, and the fourth analog switch is ON, the output

signal from the selection circuit is output from the

noise reduction circuit through the fourth analog

switch without any processing. A clamp circuit 4-1 is

composed of a coupling capacitor C3, a fifth analog

switch circuit SW5, and an output buffer circuit B2.

The output signal from the noise reduction circuit is

input to one terminal (point A) of the coupling

capacitor of the clamp circuit, so only the AC

component of the output signal is output from the other

terminal (point B). The fifth analog switch circuit is

connected between the point B and a referencé potential

input line 10-1. When the fifth analog switch is ON,

the potential at the point B is short-circuited to a

reference potential Vref. When the fifth analog switch



A control circuit 9-1 for outputting an OV OFF sw tch control signal to
the first, second, third, and fourth analog switches in the noise 2'fﬁPR?W5
reduction circuit 7-1 is driven by an external driving circuit through an
input signal line 8-1. A control circuit @31 ~for outputting an ON OFF
switch control signal to the fifth analog switch in the clanp circuit 4-1
Is driven by an external driving circuit through the input signal |ine
8-1. The reference voltage Vref is supplied froman external bias circuit

i mes 10-1 1 0 ToOhear £ SRRt T PBRRGPS D8 TRECERTHE PebePRi=tomon.

lines 10-1 to I0-m are circai onmon

reference voIbgg@_Vr@Laksﬁggg?h%ﬁgokgn@k lcgkp?h?ﬁég§ﬁzr%sgnggéging chart

for explaining one exanple operation o [ I"mrent .

Referring o bllmpéa $%- tnbSraRepuhblt p6eBhERR1SYHBR! by OLLPHEN' BH { Ne
first control circuit 9-1 in an imge sensor chip 1-1"to control the

ON OFF state ehet igfthi aahlagakegteni 868, thenltuBndAgOYEBULHEORE 6L Si gnal
output fromthe first control circuit 9-1 in the image 2 1 APR 2005 - 26
sensor chip lafhalogcewitoh.the OV OFF state of the second anal og sw tch,
$3-1 is an output control signal output fromthe first control circuit 9-
in the i mage sensdrcohtpol-¢irouttn®+dl foheodpeEEingaar Ofi/0hE third
anal og switch, $4-1 is an output control signa
switch control signal to the first, second, third, and
fourth analog switches in the noise reduction circuit
7-1 is driven by an external driving circuit through an
input signal line 8-1.
A control circuit 6-1 for outputting an ON/OFF
switch control signal to the fifth analog switch in the
clamp circuit 4-1 is driven by an external driving
circuit through the input signal line 8-1.
The reference voltage Vref is supplied from an
external bias circuit through the reference voltage
input line 10-1.
The reference voltage input lines 10-1 to 10-m are
short-circuited outside the chips, so the common
reference voltage Vref is supplied to all chips.
Fig. 7 is a timing chart for explaining one
example of the operation of the third embodiment.
Referring to Fig. 7, ¢1-1 is an output control signal
output from the first control circuit 9-1 in an image
sensor chip 1-1 to control the ON/OFF state of the

first analog switch, ¢2-1 is an output control signal

output from the first control circuit 9-1 in the image




output fromthe first control circuit 9-1 in the imge sensor chip 1-1to
control the ONOFF state of the fourth analog switch, $5-1 is an oytpypgr 2005
control signal output fromthe second control circuit 6-1 in the inmage
sensor chip 1-1 to control the ONOFF sta® of the fifth anal og switch
Vinis an input to the noise reduction circuit 7-1 in the inmage sensor

chip 1-1, VC2 is a potential of the second capacitor of the noise

reduction circuit 7-1 in the imge sensor chip 1-1, and Voutl is an output
fromthe nois CLi LECUjt 7 kN el nsor chip 1-1. The
signals $1-1 gﬁgggg-%hg?eioétghtcgﬁlrg%nghgogygﬁggﬁ%ﬁa?%eogtgﬁ? si gnal of
the input sig i oy ot put sdurin hfi I od
except a periggbaﬂgnaﬁﬁgb iSﬁ%??géeyéi%glgléheﬁ?ga%¥ é?ﬁggéﬁiﬁiggﬁiread
light signal sputpueperamethBer 8¥8¢agbR8rsL M E¥tbui fNe- POigNELE! §m%:(&e_t0_ VK- of
the output signals are stored in the first capacitor at the OFF timng of

the first anasegssw thbp The esveceferovatne ofi/eeehseitbhespehentials V1 to
Vk stored in the first capacitor at the respective timng and the
potential of thérdesoatiogapatttbl ¢$4-1 npsitanseutpet 2cdnbPRL 289§nal 27
average value of the potentials stored in the first capacitor at the
respective tiguhpyti Eremorhe fhrshecontrohdcimpatttdrl ihethe gimage4) 3-1
and 4)4-1 are output in synchronismwth the start signal of the input

si gnal

sensor chip 1-1 to control the ON/OFF state of the
fourth analog switch, ¢5-1 is an output control signal
output from the second control circuit 6-1 in the image
sensor chip 1-1 to control the ON/OFF state of the
fifth analog switch, Vin is an input to the noise
reduction circuit 7-1 in the image sensor chip 1-1, Vv
is a potentia; of the second capacitor of the noise
reduction circuit 7-1 in the image sensor chip 1-1, and
Voutl is an output from the noise reduction circuit 7-1
in the image sensor chip 1-1.

The signals ¢1-1 and ¢$2-1 are output in
synchronism with the start signal of the input signal
line 8-1, i.e., ocutput during only a specific period
except a period when the light-receiving elements of
the chip 1-1 read light signals, to operate the
averaging circuit. The potentials V1 to Vk of the
output signals are stored in the first capacitor at the
OFF timing of the first analog switch. The éverage
value of each of the potentials V1 to Vk stored in the
first capacitor at the respective timing and the

potential of the second capacitor is input, so the




line 8-1, i.e., output during only a specific period except a period when
the light-receiving elenents of the chip 1-1 read |ight signals. The §hg 165
analog switch is turned on, and the fourth analog switch is turned off.
The noise reduction circuit 7-1 is activa%d to obtain an output Voutl
whose noise is reduced. The signal 4)5-1 is output in synchronismwth the
start signal of the input signal line 8-1, i.e., during only a specific
period in the ON period of the noise reduction circuit 7-1. Wien the fifth

anal g swi t ch Jubr Jgi N0 O ANGADSR dNed O e Quinul Mout) af ter

noi se reduction 1s <l anpe erence potential Yhis way,

the averagi ng GigddiidoP Ut Y Ad¥pedtir ﬂQEI SW_L ch
circuits, first l;{and second capacil tetgrﬂsl,ﬁarﬁr&ﬂh o(ultggut l???é% é%h(récui t is

used to sanpl gddmdAaididlof the output signal from the selection
circuit 3-1 a plurality of nunber of tinmes. The average val ue of the

sanpl e values is g Wigidd @3-adueR Palde adle Cpitt QW signal . When
the output signal after noise reduction is clanped to 2 1 APR 2005 - 28
t he ref er ence syrictntdndlsnbwitthe tHeaftatit Glighala ofvahedtingat Rignanp | evel
inunits of linearly arrayed inmage sensor chips due to random noise
contai ned i n tli@e $edt,i dn ef.r,omudgeit lduglingr endiyviangpelcdifdnt peaiblde cl anp
circuit can be reduced. Shade differences in inmage

except a period when the light-receiving elements of

the chip 1-1 read light signals. The third analog

switch is turned on, and the fourth analog switch is

turned off. The noise reduction circuit 7-1 is

activated to obtain an output Voutl whose noise is

reduced.

The signal $5-1 is output in synchronism with the
start signal of the input signal line 8-1, i.e., during
only a specific period in the ON period of the noise
reduction circuit 7-1. When the fifth analog switch is
turned on and then turned off, the output Voutl after
noise reduction is clamped to the reference potential
Vref.

In this way, the averaging circuit built by the
first and second analog switch circuits, first and
second capacitors, and the output buffer circuit is
used to sample the potential of the output signal from
the selection circuit 3-1 a plurality of number of
times. The average value of the sample values is

calculated to reduce noise of the output signal. When

the output signal after noise reduction is clamped to




si gnal anmpunt between the chips can be decreased, and a uniforminage
signal can be obtained for one line. Hence, a hlgh qual ity image signaPR 2005
wi t hout any variations can be obtained as an entire two-di nensional i nmage
by the i mage sensor. As described above;~ @8cording to the first to third
enbodi nents, while the clanp circuit for clanmping the output signal froma
| ight-receiving elenment in each imge sensor chip is in operation, the

noi se reduction circuit for reducing random noi se contained in the output

| f | LRdngl Tt "al
si gna ro”]tQﬁe %%Qgreﬁgglﬁg%gn%lgqeggetb§ %Q¥?%$F8H1 ; 8|ah; | evel in

arrangement, any shade on t

uni ts” of |'n%%&hﬁtibhaXﬁdchﬁﬁgeﬁé%ﬁioEnCﬂhﬁ%scﬂ@ BEnbRdYGedr ldeqddi i on.

shade differences in image sighal anmount between t can

decreased, andmagelUgbhabm bmgg auan%b EﬁﬂdBﬁ ﬁBEéé”EantQEnQHelh' 'Eﬂef rom
t he i mage sensor chip string torned linearly arraying a plurality of

chi ps. Hence, sachugh-auahlbﬁchlmmgﬁtsraaéhvmh%ham&méﬁ¥ ¥8r kbl ghampan be
obtained as an entire two-di nensional inmage by the image sensor. Tn the
first to thirdienchadi oent be raabeed.of sRadeABRE280Enceddinf @mAGRY the first
control circuit 9-1, second control «circuit 6-1, and third control circuit
13-1 in the snegelsemsgntchepweehethelealpsduahlbé déctdabed; landchanp
circuit 4-1, and control circuit 13-1 nay be

uniform image signal can be obtained for one line.

Hence, a high-quality image signal without any

variations can be obtained as an entire two-dimensional

image by the image sensor.

As described above, according to the first to

third embodiments, while the clamp circuit for clamping

the output signal from a light-receiving element in

each image sensor chip is in operation, the noise

reduction circuit for reducing random noise contained

in the output signal from the light-receiving element

is activated. With this arrangement, any shade on the

image due to a variation in clamp level in units of

linearly arrayed image sensor chips can be reduced.

In addition, shade differences in image signal

amount between the chips can be decreased, and a

uniform image signal can be obtained for one line from

the image sensor chip string formed by linearly

arraying a plurality of chips. Hence, a high-quality

image signal without any variations can be obtained as

an entire two-dimensional image by the image sensor.

In the first to third embodiments, instead of




controlled by external control signals. The noise reduction circuit is not
limted to the circuit arrangenment of the second or third enbodi mengti AR5
may have another circuit arrangenment capable of reducing random noi se. An

i mage i nput apparatus using the inmage sénédr = described in any one of the
first to third enbodinents w1l be described as the fourth enbodi nent of
the present invention. An inmage input apparatus shown in Fig. 8 conprises
a transparent supporter 36, an LED light source 35 for irradiating the

supporter 36 iasggpg;%ﬁggtaeeangi.chkgp&gggégg;ﬁgﬁéspscaa£9xl34 For

focusing the [1ght cted by an origina hé~iI'mage of i ght

on the surfacgiebudt! 60fiL- bRACKKIRE BLATERL oROcUTRIE3-2eRAOEEL arranged
on a ceram c substrate 32 to photoelectrically convert the reflected Iight

focused by thmagenseasoaycBip,athli Rogsat ragaptida sv¥ehude 7silicone resin
for protecting the i mage sensor 31, and a case 37. These nenbers are

assenbl ed i nt olampi ohgeuiitnpull, appar abtsroYhenrebetLER-1i ghy Beurce 35
emts only red light, the imge sensor 31 is driven to read red
i nformati on. ohtAPRIEG0by- e8BerBabsequendlysignakn.and bl ue i nformation
are read. Wen the pieces of color information of the original are
synt hesi zed by i mafhepnoéeesiragucthencoiocubti §s5nabt timibedrbtadtiwet hout
using any color filters.

circuit arrangement of the second or third embodiment

and may have another circuit arrangement capable of

reducing random ncise.

An image input apparatus using the image sensor
described in any one of the first to third embodiments
will be described as the fourth embodiment of the
present invention.

An image input apparatus shown in Fig. 8 comprises
a transparent supporter 36, an LED light source 35 for
irradiating the supporter 36 with red, green, and blue
light beams, a lens array 34 for focusing the light
reflected by an original and forming the image of light‘
on the surface of a light-receiving element, an image
sensor 31 arranged on a ceramic substrate 32 to
photoelectrically convert the reflected light focused
by the lens array 34, a chip coat agent 33 such as
silicone resin for protecting the image sensor 31, and
a case 37. These members are assembled into an image

input apparatus.

When the LED light source 35 emits only red light,

the image sensor 31 is driven to read red information.




In this enbodi ment, as a signal for controlling the start of em ssion of
the LED |ight source 35, the start signal for the first chip of thég i ABRI05
sensor described in any one of the first to third enbodinments is used. As
a signal for controlling the end of enissQom of the LED |ight source 35, a
signal output froma selection circuit 3-mfor reading a signal from the
final light-receiving elenment of the mth chipis used. Wth this
arrangenent, only when all image sensor chips 1-1 to 1-mon the nounting

substrate 32 gsgheellefRelAt t hegl | 3 yned on. Many
wi dely different gnbgdlngﬁtgegfnthed Eggén?REP%@§%§8n gr e constructed

W t hout depar whea khaMpiibe sg&rbblggd ¢ hg spLRSE tion.
should be understooanﬁatefhe presentlln&gﬁﬁﬁgﬁhlgfngﬁé Bklkgﬁgﬁto t he

speci fi c enbodirgesyatHessteledyl Ankhe %B@Eb&hﬁgt'ﬂﬂe ESESQtoﬁngﬂgi”ed in
t he appended clains. 2 1 APR ¥005 - E VWHAT IS CLAIMED I'S: 1. “An 1 mage

i nput appar at cap benpebsi kg thbutsusang aﬁgoadlbﬂagelﬁéa§or chips, each of
said first and second i mage sensor chips including a plurality of
light-receiving el énethds emboiddweneduati anstgnalii Foadaphedol 0inhgduce noi se
contained in an output of each of said first and second inage sensor

chi ps; an adj t8eneheréi pEupmiggdipnedft thedLBBt 1ighhabeurce 35, the

start signal for the first chip of the image sensor
described in any one of the first to third embodiments
is used. As a signal for controlling the end of
emission of the LED light source 35, a signal output
from a selection circuit 3-m for reading a signal from
the final light-receiving element of the mth chip is
used. With this arrangement, only when all image
sensor chips 1-1 to l-m on the mounting substrate 32
are in operation, the LED light source 35 is turned on.

Many widely different embodiments of the present
invention may be constructed without departing from the
spirit and 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

claims.




read out fromthe plurality of light-receiving elements included in each

of first and second i mage sensor chips by using a signal output fr@gm a4BR @05
noi se reduction circuit; and a drive circuit adapted to effect control so
that signals fromthe plurality of light-receiving elenments included in
sai d second i nage sensor chip are rea ut after signals of the plurality
of light-receiving elenents included in said first inmge sensor chip are
read out, and said noise reduction circuit reduces noise contained in the
out put of WHR& 3&cO6hdIMRRgéSsensor chip in a read-out period of the inage
signals of the plurality of light-receiving elenents included in the first

| mge sensor chip. 2. An apparatus according to claim1l, further

conprising a selec |o C OLppagHeatl, akbMpsekeatk ng output signal s
fromsaid p|Ufa|lt§ o?mﬁbé ?hpggelgﬁng el enentg ncl uded h gachof the
first and second i fraget Qedséﬁcéﬁﬁpéméﬁﬁ ERPpGPEi [ biPﬁe §P§hal’to sald noi se

reduction circuil. .3.,AR RRILALUS saeCendiprgthelakanm &, pllverdiinsaifd
noi se r it o 8i Feu conprises a |lowpass filter circuit adapted to
linmit a ¥rggueneypebanddoflefendst put of each of the first and second i mage

sensor chips. 4. Ag %QQ%%aE%%U@QQthbﬂ@cthCbﬁﬁpﬁhﬁ weereidnosaiP it se

reduction circuit conprises: 2 1 _APR v IggL&H&CUIt
adapt ed T bvbR&§e IPh@MoGrFHCt 8F E&\ salﬁ'Fﬁggﬁ %n second i mage

sensor chhp§e 2endBrappPampat:us according to claim1, wherein the

an adijustment cilrcuilt adapted to adjust signals
read out from the plurality of light-receiving elements
included in each of first and second image Sensor chips by
using a signal ocutput from said noise reduction circuit; and

a drive circult adapted to effect control so that
signals from the plurality of light-receiving elements
included in saild second image sensor chip are read out after
signals of the plurality of light-receiving elements
inciuded in sald filrst image sSensor chip are read out, and
said noise reduction circuilt reduces noise contained in the
output of the second image Sensor chip in a read-out periocd
of the image signals of the plurality of light-receiving

elements included in the first lmage sensor chip.

2. An apparatus according to claim 1, further
comprising a selection circuit for sequentially selecting
output signals from saiad plurality of light-receiving
elements included in each of the first and second image
sensor chips and inputiting the signal to sald noiss

reduction circuit.

3. an apparatus according to claim 1, wherein said
noise reduction circuilt comprises a low-pass filter circuit
adapted to limit a frequency band of the output of each of

the first and second image sensor chips.

4. An apparatus according to claim 1, wherein said

noise reductilon circuit comprises:




noi se i s random noi se that is generated in a signal line between the
plurality of light-receiving elements and said noise reduction cir@ui#PR @03
An apparatus according to claim1l, wherein said noise reduction circuit
and said adjustnent circuit is arranged in common to said plurality of
light-receiving elenents. 7. An appa étds according to claintl wherein
each of said first and second image sen E RS i_ncl udes
circuit, and whereff §§PHaEFPQe°éFg EFPEE Ph@v@5ﬁ€Fol %ﬁ@ﬁ sai d
noi se regfictdON &krsHih EEQH@egth@eaahaeimeg@taemedn nhﬁ@e.output of each
of said first and second inmage sensor chips, in a tine period during which
said delay <circuit delays a start signal for read-out of the signal from
EEG plur3|itYS0T |Aghbppa@atmhngcebeﬁ&mgstaftealmha deleaye ici ridue t recei ves
e start signa n appar s.,accordin Q .cl,ai , it Rer e, conprisin
a |ight %&&ﬁ%elﬁdEBPgﬂmtBQEF A&t &a ﬁagﬁggé %d%%%ﬁ ﬁ%laﬁﬁay adggted tg
focusI|wﬁﬁwééﬁlenéeﬂlhtamusaldf dbpemtrenEQV$a@dqmameﬂnq)pnﬁ sald

Ilght-rec V|n nts apparatus according to claiml1, wherein
said adf %?ngggﬁPtcﬁnc (idés a clanp circuit adapted to clanp the

si gnal output fromsaid noise reduction circuit to a reference voltage.

10. An apparagus aggoLabngtQsChadentheoeicladd 4, Rl fredsiptd on
circuit includes a pass lter circuit adapted tolinit a frequency

band. 1In°¥eeapparstdenacdsrdilitg e @2idmaEIVAEIES T FHNY £5PR 2005

arranged in common to said plurality of light-recelving

elements.

7. An apparatus according to claim 1, wherein each of
said first and second image sensor chips includes a delay
circuit, and wherein said drive circuii effects the contrel
so that sald noise reduction cilrcuit reduces the noise
contained in the output of each of said first and second
image sensor chips, in a time period during which said delay
circuilt delays a start signal for read-out of the signal
from the plurality of light-receiving elements after the

delay circuit receives the start signal.

B. An apparatus according to claim 1, further
comprising a light source adapted to 1llluminate an object
and a lens array adapted to focus light reflected from said
object onto sald plurality of light-recelving elements.

9. An apparatus according to claim 1, wherein said
adjustment cilrcult includes a clamp circuit adapted to clamp
the signal output from sald noilse reduction circuit to &

reference voltage.

10. An apparatus according to claim 9, wherein sazid
noise reduction circuit includes a low-pass filter circuit

adapted to limit a freguency band,

11. An apparatus according to claim 9, wherein said




- 33 noise reduction circuit includes an average circuit adapted to
average a signal. 12. An apparatus according to claim1, wherein at 7 1 &BR2005
one noi se reduction circuit and one adjustnment circuit are arranged for

each said first and second i mage sensay. chips. 13. An apparatus according

to claim1, wherein each said first aﬁd—second | mage sensor chips includes

an output signal |ine adapted to output signals_fro Rl ualivtyy of
Iight-reneivénQEéheﬁéﬁﬂsFléﬁﬁlﬁhén§96ﬁﬁﬁ §Bnéra ggei%&gggﬁm Said first and

second iggggvgggggracggggahncludes a signal which is on said output signal
line before the signals™of the plurality of light-receiving elenents are
read out to said output signal line. 14. A nmethod of driving an inage

i nput appar at yg cggpgkﬁh&gxu@ fadcstr damg secondimige whered™ & ps, each of
whi ch includes a plurality of light-receivi MBSy tdheM SRLFAMUCT T ON
circuit hdapteaneolpddbcd afidde St §da$% gh out&uf of each of said
first and, segenRdngeraesensor sehidsiratd aad s¢japftheft>ad r"&lt$°adapted to
adjust signals read out fromthe plurality of light-receiving elenents

i ncl uded®pPaPéach of the first and second i mage sensor chips by using a

signal output fromsaid noise reduction circuit, conprising: a driving
step of drivi g ea rlll Oafppsa@adttfé. rstcfhn P acPld /Mge, satassichepsh and
said first and second imagé sensor chips includes an output
signal line adapted To output signals from the plurality of
light-receiving elements, and the signal generated in each
- said first and second image Sensor chips includes a signal
which is on said output signal line before the signals of
the plurality of light-recelving elements are read out to

said output signal line.

14. A method of dériving an image input apparatus
comprising:

a first and second lmage sSensor chips, each of
which includes a plurality of light-recelving elements;

a noise reduction circult adapted to reduce nolse
contained in an output of each of said first and second
image sensor chips; and

an adjustment circuit adapted to adjust signals
read out from the plurality of light-receiving elements
inclnded in each of the first and Secqnd image sensor chips
by using a signal putput from sald nolse reduction circuit,
comprising: ‘

a driving step of driving each of said first and
second image sensor chlps: and

a drive control step of effecting drive control so
that signals of the plurallty of light-receiving elements
included in said seccnd 1mage sensor chip are read out after
signals of the plurality of light-receiving elements
inpcluded in said first image sensor chip are read out. and

csald noise reduction circuilt reduces nolse contained in the

output of the second image 5ensor chip in a read-out period




a drive control step of effecting drive control so that signals of the
plurality of light-receiving elements included in said second i nmagé 1s&Pi a5
chip are read out after signals of the plurality of light-receiving
elenments included in said first inage sensor chip are read out, and said
noi se reduction circuit reduces noise fortained in the out put of the
second i mage sensor chip in a read-out period 2 APR 2005 - 34 of the

i rage sighatleoimepe PLERELFt PLof e hpﬁpéééﬁVFﬁél%ﬁ”&ﬁ§ﬁf§iWH€thed in the
first i nBpensepsoinehlBedlin AnRithed tageeicd R s rClaiin.14, wherein said

| mage sensor chip further conprises a selection circuit for sequentially
sel ecting output signals fromsaid plurality of |ight-receiving elenents
included in eash of mbehbidr siccandingetond lentmgd ssenderecin Esighdinagatti ng

the signals to said _noise _reducti.on circuit. .16 et nad ording to
claim 145,3%%¥eFﬂl?afEHrﬁ§ie§e CoOrEFdEEot 3e}§ﬁ€l°cno'r?ﬁ'rl segl a CIgwer - pass
filter cde¢guehtianagt edlee tiing tox;tpfqtecqai@msbaﬁnbrrofsaﬂwe Rk af Cé%ch of
the firsf, and second,|Rgs SeNS GhRSedl hn A4 had ARCanding 4 claim
14, wherer A" §af @ R0i"'sE° redlction Circuit comprises: an average Circuit
adapt ed $ecanér angegeheepgoputchicfs @ach lofputfd iy ridie P EEcONP | Te sensor

chips. 18,4 A MpLRQC3GG0MHING 40 claim 14, wherein the noise is random

noi se that generates in a signal |ine between the plurality of
i ght-receiving el enents and said noise reduction circuit.

16. A method according tec claim 14, wherein said noise
reduction clrcuit comprises a lower-pass filter circuilt
adapted to limit a frequency band of the output of each of

the first and second image sensor chips.

17. A method according to claim 14, wherein said noise

reduction circult comprises:
an average circult adapted to average the output

of each of the first and second image sensor chips.

18. 2 method according to claim 14, wherein the nolse
is random nolse that generates in a signal line between the
plurality of light-receiving elements and sald noise

reduction circuit.

19. A method according to claim 14, wherein sald noise
reduction circuit and said adjustment circuilt is arranged in

common to said plurality of light-receiving elements.

20. XA method according to claim 14, wherelin each of
sald first and second image sensor chips includes a2 delay
circuit, and wherein said drive control step includes a step
of effecting the control so that said noise reduction
circuit the noise contained in the output of each of said
image sensor chips. in a time period during which said delay
clrcuit delays a start signal for read-out of the signal
from the plurality of light-receiving elements after the

delay circuilt receives the start signal.




19. A nmethod according to claim14, wherein said noise reduction circuit
and said adjustnent circuit is arranged in comon to said plurality pPAPR 7005
| ight-receiving elenments. 20. A nmethod according to claim 14, wherein each
of said first and second i nage sensor. _chips includes a delay circuit, and
~wherein said drive control step i ncludes "a step of effecting the control
so that said noise reduction circuit the noise contained in the output of
each of said image sensor chips, in a tine period during which said del ay
circuit delay3dla staretBpgnatcpsdingadconiadf le whemalin ferdm timage
plurality, | A 3 I ¥ e r.t e Lrguit .r ives the
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start signal. 2 0 hod cor
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reflected fromsaid object onto said plurality of [ight
el enent £€-91ving elements.
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