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_Field Theopsement invention relates to an i mage readi ng XEFAPHIBSSS
Particularly, the present invention relates to an imge readi ng apparat us
whi ch has a sensor array fornmed of a plurality of sensors on which a nmedium

10 having an inmage pattern is placed so that it contacts th
reads the inage pattern of the medium by driving the sensoei!"mm@mml mﬂ@w
per f orm scanni ng. Background ArtDESOFIRIIONEI |y, as a technique
t wo- di nensi onal image 15 patterns such as printings, phot ograph

fingerprints or other patterns having slight height, there has been known
an i mage readi ng apparatus which has a sensor array forned of

opto-el ectric conversi on BYaCH READINGAPHARATEIS | x or i n I i ne, and by
driving the sensor array to perform scanning, reads an i

el 012 e onion asese anszorie 2o SRR

the sensor array. Such an inmage reading apparatus is now being g
researghed and developed in order to apply this technique to a so- celofoed
bi ometric authentication technique for identifying an individual by
checking informati on such as a frpgatipsl Pielgpecific to a biol ogi cal body,
since there has 25 recently been a social denmand for securities in

management  gfgd O;Pfe%ﬁﬂﬂ%tfbfn rd)&fe3aRaln %Qg@@é&ﬁh@tﬁ)pd’ﬁaﬁﬁmtl on or in
crime preventi I'n a case where such an Tnmage readi ng apparatus is

appl i ed Pﬁ't?cuiaﬂypt}% il)_re?s@ﬂf) invention relates to an image reading apparatus
which has a sensor array formed of a plurality of sensors on which a medium
10 having an image pattern is placed so that it contacts the array, and reads the

image pattern of the medium by .driving the sensor array to perform scanning.

Background Art
Conventionally, as a techniqﬁe for reading two-dimensional image

15 patterns such as printings, photographs, or fingerprints or other pattgms
having slight he;ight, there has been knoWn an image reading apparatus which
has a sensor array formed of opto-electric conversion elements arranged in |
matrix or in line, and by driving the sensor array to perform scanning, reads
an imége iaattern of a medium which is placed in contact ﬁth a detection

20 surface provided on the sensor array.

Such an image reading apparatus is now being greatly researched and
developed in order to apply this technique to a so-called biometric
authentiéation technique for identifying an individual by checking
information such as a ﬁngerprinf specific to a biol.ogical body, since there has

25 recently been a social demand for securities in management and protection of
personal and corporate information or in crime pfevention. :

In a case where such an image reading apparatus is applied to a



WO 03/079275 PCT/ R03/ 03355 2 fingerprint reading apparatus or tge Iige gne
such apparatus starts the imge reading operation when it is d t-(e@tc d?m S
.a noti ved @/gdast the i nage reading operation, that a rmEdi/Ims/eissh as a
finger is placed on a detection surface of its sensor array. 5 This type
of 1 mage readi ng apparatus having a fgnction for detecting placement of a
medi um general ly conprises, as shown in FIG 18, a sensor array 100p
formed of a plurality of sensors 10p arranged in matrix, a nedium detector
30p pr ovirtedpoint rbedsenspraratuayr thdlikepometedt appamtns stdrtgtipe image
outputting a control signal upon detection of placenent of a finger

(medi umred@inpGpdiet®bywhen st & detebied, aB@embtiaditogtandehatimge rendirg dri ve
circuit 50p for driving the sensor array 100p when receiving the control
si gnal . dpewenes , tHatissmietiige sirbdisfiappaisailagedas o duwtettid sutfage pf bl ens.
That is, in order to detect whether a mediumis pl aced or not, the nmedium
det ect orge38pr #RGhyt he detection circuit 40p. are always put in an operated
state. 15 And a predeternm ned bias voltage is always applied to the sensor

array 400p awetyhl bRirhde: FdRERg l29PdirMichsOPFiaki OfiricsioAdbr Betdecoinped. As a
result, the bias voltage is applied to the sensors 10p for a long tine and

the sensjiAgemBhPBLA Wedihint E@n&%’]@?&oﬁnﬁﬁ@eé, 2sHHRGHAIN FIMOL8 Dénsdrur t her,

one end ‘of the sensor array 100p°i s always grounded. Because 20 of this,

in a ca j [ : ' [ F G A Y, a9k the
static Z‘Frg%?rqupﬁ ?xﬁﬁ]gglr‘??h b%ug?@@?\gisgégg %oﬁ?ﬁtgkg?%egghpﬁgtg glﬁ]\jtf’l %F‘@%C&l}l ough the

sensor afdftol 300l Fedhioblc descuthe 196050 R dfRragetiba0gtbye ciroul t

50p,_or.cause maff'unctioni ng. urther; .according to this inage
o8 SRS, A0 B0, oS O U g gt
00, OO BB 0l e i ofo S B i ver
driving the sensor array 100p when receiving the control signal.
| IHowever, this image reading apparatus has the following problems.
That is, in order to detect whether a medium is placed or not, the médium '
detector 30p and thé detection circuit 40p are always put in an operated sfate.
15 And a predetermined bias voltage is always applied to the sensor array 100p
even while the image reading operation is not performed. As a result, the
bias ﬁoltage‘ is applied to the éensors 10p for a long time and the sensing
property of the sensors 10p is gradually worn out.
Further, one end of the sensor array 100p is always grounded. Because
20 of.this, in a case where a medium is charged with static electricity, part of the
static electricity might be discharged to the ground potential through the
sensor array 100p. This might damage the sensors 10p and the drive circuit
5013, or cause malfunctioning. o
Still further, according t;) this image reading apparatus, the image
25 reading operation is started upon detection that a medium is placed, as

described above. Once the image reading operation is started, the sensor

array 100p continues to be driven at least until reading of the full image data




"WO 03/ 079275 PCT/ JP03/03355 3 is conmpleted by this operation. Thér@e§Tor2e8d
even in a-case where the nedium |oses contact with the sensors 10p due to
_sone cauge os/ovokixe mi ddl e of the 1mage readi ng operati onpCriyeoyasggfe readi ng
operation is continuously performed, resulting in obtaining inconplete
image data. This costs a 5 fruitless gperation and a tine required
therefor. Yet further, let it be assuned that the imge readi ng apparatus
is used outdoors or in an environnent where external light intensity is

quite hi, bt s ASSUTEThERddre] Bvehiis semserwheamnihe mbditmage
r eadi ng 1%%%%3@%%11?;&%9??{% with a finger (nedium FG placed on a

detectiqgn surfac S i lsGm el SAusctimcthaf togddlehif she t he finger
(medi ur’r)cions’—e(_sa ° %%(%p‘éﬁgtste ?eﬁg%ﬁ?ﬂgdggt@gﬁ%m susrface 100s as shown in FIG

19B. I n thi 1f ot i i | N 0 d
descr i B éaﬂ[ﬁ%ﬁ%ﬁﬁt}% 'op%ra?,ﬁoﬂ, TREGmal %g%&ﬂlgo@ﬁéﬁ‘ﬂd?ﬁs' ®néionelied as

_ ~The’sensors’ are = photo-sensors, the sensors 10p.
recelve Lug Sxenalyll onl ke Blohakassiiy i | eniesare o) ven. Due
rvent P RELSRE SBRERBNE TV RREPORTEr af BB Mage. readi ng. appar at us  or
A rangi ng- o Y20 HRTEAL i op HoER e e e A e Tt abi 11ty
of (e | g Leadiing, SoaraLus SAR-PELmACKER: s0d,uraas amisphence of
e o A Sy SSIONS PRSP SRl opgringmie
oper at | oREHLTF TS AT GRREt POT LT Rl S HEEr E0 o8 "Ob ai ni ng
noor) et | TagS a3, And PORLL 1 ARLGLY bu BRI s Afriferod 7 © © 1

| the detection surface 100s as shown in FIG. 19B. In this 9ase; if the image
reading operation is continued as described above and if the sensors 10p are
photo-gensors, the éensors 10p receilvélthe external light having high intensity

while they are driven. Due to this, an excess .current flows through the

IiS sensors 10p, and the property of the sensors 10p might be greatly deteriorated.

Disclosure of In'lvention.
The present invention relates to an image reading apparatus' for reading
an image of a medium placed on a detection surface formed by arranging a
20 plurality of sensors, and has an advantag:e that reliabﬂity of the image reading
apparatus can be improved and usage convenience of the image reading
apparatus can be improved by overcoming froblems: that the characteristic of
fhe‘ Sensors ié deteriorated due to long-time application of a bias voltage to the
sensors; and that even if the medinm is separated from ’phe detection surface
25 during an imége readiné operation, the image reading operation is continued,
| resulting in obtaining incomplete imagé data and costing a wasteful operﬁtion

and time.
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i mage readi ng apparatus according to the present invention conprises: a
_sensor MO0 ch is formed by arranging a plurality ofCTIBMHEBE and has
d detection surface on which a nediumis placed; a drive controller which
perfornms an image reading 5 operatiom of ‘supplying a predeterm ned drive
control signal to each sensor of the sensor array, and reading an imge
pattern of the medi um placed on the detection surface; a nedi um detector
whi ch det eqisachipvatienehsvesfedceihadendyanthge e ieee § e pREIEPRAT S HE
detection surface; a connection swtching controller mh[ch_ggntr S
éng%ntroller

el ect i gah, £ABRSGHe GrebaitieRBntide coRySOsesaEr SHSANATTAY WHECTES
at least in accordance with a detection result of the placenent state of

the mediyl E}P&ﬁg&ﬁg R amt et @stsors, aavithanacissection surfeonPRVRER Hhi ch

controls” an operational state of the drive controller, at |east in
-accorg&%‘aﬁl ] Bocle heTiti @ Boritesllb# wofich perforaseneimage aeadiol t he medi um by
t he nedium detector. The connection switching controller igcl udes 8 15

swi t chi ' L1 yd e drbet s erive ensmb sign o epchrénseieolr i ve
contrgl %&#ﬁ%ﬁe@%&m tching controller controls to cut off

el ect 1 oal (GANNeRLAPN.ReHIRRRAe A hieagd phiters efitive rasding pintedise thd ve

controll'ef"ina walting state, controls to electrically connect the sensor

array apg { L ¥E... CORLARI SltidloAwdase debate atplecemdntimatetveensr det ect s
t hat thggtrﬁe9 ﬁﬁ?ngq%&foggﬁaced or? the detection surface, and controls to cut

off elegtricg. i 168138850 I 8 TRBSH ceineyioanskwitheingr i ve
control ?I?eﬂdlgﬁig{a%g@g\g\%gprel ttﬁﬁe mad%um detector detects that the mediumis

separated fromthg, s 8nAkctith batwase thbeersareantbpgmof t he
i mage pﬁ??glpﬂ%%vl}ﬁ %%%%%L%%QEHE%%I et ed by the image reading 25.

S B FEAS, S S TSRO SRR BTSSR L e

and a C%Qggzairgggtcseta%g %P g% gleetdgﬁfn%y W &4bditm detector; and an operation
controller which controls an operational state of the drive contro]lef, at least
in accordance with a detection result of the placement state of the medium by
the medium detector. The connection switching controller includes a

15 switching unit which is provided between'the-sensor array and the drive
controller. The connection switching controller controls to cut off electrical
connection between at least the sensor array and the drive coqtroller ina
waiting state, controls to eléctrically connect the sensor array and ’Fhe drive -
controller in a case where the medium detector detects that the medinm is

20 placed on the detection surface, and controls to cut off electrical connect_ioh
between the sensor array and the drive controller in a case where the mgdium
detector detects that the medium is separated from the detection surface or m
a case where |
reading of the image pattern of the medium is completed by the image reading

25 operation by the drive controller.

The medium detector includes for example: an electrode layer which is

provided on the detection surface; and a capacitance change detector which



WO 03/079275 5 1 7 OCT 2005 PCT/JP03/ 03355 detects a change in £7 200
capaci tance of the electrode |ayer. The nedi um detector supplies tqncg 5
_SW tchi ngoosdM2% th a switching control signal for contr8CTIPE/8HE
switching unit in accordance with a detection result of the placenent state
of the nmedium supplies the switchingsunit with a switching control signal
for 5 electrically connecting the sensor array and the drive controller, in
a case wWwhere it detects that the nediumis placed on the detection :

surfacegalds Sc‘l’l%&lgiee.tﬁéE@pa%‘i\ﬂah(ébio!ﬂﬁhélﬁlehtmﬂbhaﬁelswi'ﬂh@ﬁnﬁ@i rteteAtosi gnal
for cutting ofaf el"ectrical connection between the sensor array and the

drive C%ﬂégﬁ% €he sjwﬂtc?afing%iﬁt Whiet & siWlitdheh € ebstrbhaignahfomedixoiling thepar at ed
ection surface. .

fromthe 10 The operation controller controls the drive

control Ler 1 the L.ORES cc WRAM Ak tenes et whiie plaeemedt statdefect or
det ectsstvﬁ%ié‘ghq’fl%gﬁ{r%ditlﬁer%c:cs plcgced c?n the detection surface, and controls

the driye conbioh! SlpdiRecRnaptcniicyliTaasth eacighiperoatidnigmal Het s the

~drive-c er 1toa walting state.by cutting off supply of a drive

vol 558 101 IR SRS S aNIpnete o st o

det ect S Separate romthe detection surface while the

TRge  SEALO0LORELALIA A RELAALIRI YA BR tclateeasnl solther andThe | Tage

r eadi ng rirses a warning unit which includes at |east one of

a display, upl & @ad. 2 SOURA M0 Ly ANASDR L AIIC 50dll B0 QiR off

operati nage readi ng apparatus to outside, and the’

operatio O.control l.er perforng- ] i yath@an usin
t he war rﬁqﬁén‘iﬂ(iicPPnPﬁtlgl @g@‘g@ ”Q%ees?r%fg?%g uﬁ]ﬁhg%ﬂeVéﬁNH IS J

etector detects that the

e at| SnB v are Bt ehant 1B PR el ERRaR e otk Ge sheRdbNg

I's perforned. To achieve the

Appar d0us. adter BpeRAe PR p s TR bR o bRt g el et e g
ott el ecltga{dciglg O%g?gtelggl iWQl'TeDl.) %él\gaee ittlrrﬁedescgai%g rde@éét_élﬁhéﬁﬁhé hradiinvie
placed on the detection surface, and controls the drive contro]ler to suspend
the 'image reading operation and sets the drive controller to a waiting state by
cuttin.g" off supply of a drive voltage to at least the drive controller when the
15 medium detector detects that the medium is separated from the detection
surface while the image readiﬁg operation is ﬁerformed by the drive controller..
The image reéding apparatus comprises a warning unit which includes at
least one of a display unit and a sound unit, and notifies information on an
operational stéte of the image reédmg aﬁparatus to outside, and the operation
20 controller performs a predetermined Warﬁing operation using the Wgrning
unit, in é case where the medium detector detects that the medium is |
separated from the detection surface while the image reading operation by the
drive controller is performed. |
 To achieve the above-described advantagg, a drive control method for the
25 image reading apparatus according to the present invention comprises: a step

of cutting off electrical connection between the sensor array and the drive

coﬁtroﬂer and setting the image reading apparatus to 2 waiting state; a step of



controller and setting the inmage reading apparatus to a waiting ¢St afce; 2005
step of 1 7 OC T 2005 WO 03/079275 6 PCT/ JP03/ 03355 detecting a placenent
_State vwers/oréssnmedi umis placed on the detection surf apEr/gHo30bEsssensor
array; and a step of electrically connecting the sensor array and the
drive controller, when it i-s detectedthat the nediumis placed on the
detection surface. The drive control nethod for the inmage reading 5 .
apparatus_ according to the present invention further conprises: a step of

cutting gﬁfe{:tl é%cé]ta'cgﬁle EQBARCHhOMn Hal weafuklie pleasbon she dyteatidnt he drive

control et ected that the nediumis separated fromthe

det ecti on farst Aktd N6 ABctiri@dl s@adictiggdhersahsan for

r eadi ngS 65&% en%,{)t?ta?Pa%f thesmargl umwhen it is. detected that the
medi um | 5 CeML O del-eqhieant siaénressd and thesiepinh is phpeddi ng t he
i mge r BHd n%l‘ggéerg Qeco en |?€V?1s detected that -the mediumis separated

T_:,; i021f ! Bglg gﬁ?ﬁf %cﬁlogf %f &E Vﬂ%%%nﬁf@%eﬂﬁ@%ﬁ%@@ﬁﬁgb reading per f or med.

aw 'ngs ese objects and ot her objects and

oA g Ok S BRSO 0 g ctiappate ozpon 1ol

of th Cri p ion t he acconpanying drawings in
doub o- BATIPE ’éﬁ@?%ﬁ @E@Sn%"% b i val ent
cxcampl o R AIEEHRES Eiez%ﬁ%’é B s oA R e e
i SO A P

pattern of the medium When it is detected that the medium is placed on the
10 detection surface; and a step of suspending the image reading operation when
it is detected that the medium is separated from the detection surface while

the image reading operation is performed.

Brief Description of Drawings
15 These objects and other objects and advantages of the present invention
will become more apparent upon reading of the following detailed description
and the accoinp'anying drawings in which:
" FIG. 1A is a cross sectional view showing a structure of a double-gate
* photo-sensor;
20 FIG. 1B is a diagram showing an equivalent cireuit of a double-gate
" photo-sensor; |
FIG. 2isa timing chart silowing an example of a basic drive control
method for a double~ga£e photo—senéor; _
FIG. 3A to FIG. 3G are diagrams showing an qperational concept of a
25 double-gate photo~-sensor;
FIG. 4A and FIG. 4B are diagrams showing optical response

characteristics of an output voltage of a double-gate photo-sensor;



‘characteristics of an output voltage of a doubl e-gate phot 0- Sensof ;g \f\OZOUS
03/079275 7 1 7 OCT 2005 PCT/JP03/03355 FIG 5 is a diagram show n& a
_.schemat iwos3/619etsur e of a phot o-sensor system conpri si ngPETEAB83Sensor
array forned by arrangi ng doubl e-gate photo-sensors in two dinension; FIG
6 is a cross sectional view show ng a7pri nci pal part of an inmage 5 reading
apparatus to which a photo-sensor system conprising a photo-sensor array
formed by arrangi ng doubl e-gate photo-sensors in two dinmension iis applied;

FIG 7A1is g;%gEg%ﬁ)&%:ﬁ%‘h%%g@%ﬁi@Eifrki@ﬁdi‘léﬁbfcﬁ pBdtoescasmt e of i mage

readi ng app a capdci tance detection nethod irs applied 10 as

2 Ied U et ecl L OB EL 10 iBliCinedBoADY it Goq Tl aecgal totble-gitagram for

expl ai ni*H ron e according to a capacitance detection.

met hod; FEl 8 is a schemmtic .di agram showi ng a structure of an exanple of
i mage r@?&"ﬁ&nﬁ%‘ﬁépitwﬁs&rﬁ%ﬁe%?%h a resistance detection nethod is applied

Showi ng - sEHbk Ao wpar L o aE A a Gpa Bl o SR ene

showing a s eadi ng” apparatus to which

R AT T e e R e A S

agram show ng a structure of an’
exanpl e of 0 i e readin rat i i eslosdighegidieisect i on
met hod U&TFAY tgrm raarﬁ%n%%t%ﬁfﬁg %@%Pﬁ@%‘%@rﬁé‘gim det ecti on net hod:;
FIG 11 .s a plock diagram showi ng an entire structure of an inmage reading
appar at usP rding to a first enbodi ment of the present invention; FIG 12

Feadi ng appatituh Boe sraTgLe SRR PO BR satiatre of prdtpndEdE,
nvent! Oinn;aage reading apparatus to which a capacitance detection method is applied
10 as a medium detection method; .
FIG. 7B and FIG. 7C are schematic'diagrams for explaining a medium
detection method according to a capacitance detection method,;
F1G. 8 is a schematic diagram showing a structure of an example of image |
reading apparatus to which a resistance detection method is applied as a
15 medium detection méthpd; |
FIG. 9A and FIG. 9B are schematic diagrams showing a structure of an
example' of imalge reading apparatus to which another type of resistance
detection method is :'app]'_ied. as a medium detection mgthod;
FIG. 10 is a schematic diagram showing a structure of an example of
20 image reading apparatus to Iwhich a resistance detection method using a
membrane switch is applied as a medium detection method;
FIG. il is a block diagram showing an entire structure of an image
reading apparatus according to a first embodiment of the present invention;
FIG. 12 is a diagram showing a structure of 2 principal part of the image
25 reading apparatus according to the first embodiment of the present invention;
FIG. 18 is a diagram showing a circuit struéture of the pﬁncipal part of

the image reading apparatus according to the first embodiment of the present



‘FIG 13 is a diagramshowing a circuit structure of the princi psl7 ﬁgrt of
the i mage readi ng apparatus according to the first enbodi nent of 't T 2005
.present WwiDNBHHE275 8 1 7 O C T 2005 PCT/IP03/ 03355 i nRENIPIGMA33SSFI G 14
is a schematic diagram showing a state inmediately after a mediumgets in
contact with a detection surface in case where the image reading
apparatus -according the first enbodinent of the present inventionis 5
applied to a fingerprint reading apparatus; FIG 15 is a schematic di agram
showi ng a st.ate when an inmage reading operation is started, in a case
where tf&ef Be readi ng apparatus according to the first enbodi nent of the

T e a o et A e e e rmge
| mvent DBETE REhS 15 opaea g T e B e et on for
 SchermRadind RS PR D P R A L ohvent i onal
T e SRR ARG o S0 0 e e
Car ryi ng. QUG HES T SR BRE ABET TRGEO MBI s G B e Bre Cr T veeont ro
T B B T e A B s e
U)o T {he  TRge{SROLNG:. 25, SORMGALHS afpi APk aBkpHaYent on Wi 1
reéding apparatué; |
10 FIG. 16 is a diagram showing a structure of a principal part of an image
| reading apparatus éccordi_ng t6 a second embodiﬁient of the present invention,;
FIG. 17 is a flowchart showing a drive control operation for the image
reading apparatus according to the second embodiment;
FIG. 18isa schem.atic diagram showing a structure of an example of a
15 conventional image reading apparatus having a function for detecting whether
a medium is placed; and |

FIG. 19A anci FIG. 19B are schematic diagrams for explaining a problem

‘of a conventional image reading apparatus.

20 : ' Best Mode for Carrying Out the Invention
The image réading apparatus and drive control method of the presgnt
invention will now be explained according to the embodiments shown in the
drawings.
First, 2 structure of a sensor which is suitable for the image reading
25 apparatus of the'present invention will be explained. As a sensor applicable
to the image reading apparatus of the present invention, a solid state image

sensor such as a CCD (Charge Coupled Device) can be used.



‘to the i mage readi ng apparatus of the present invention, a sol iﬁimems
i mge sensor such as a CCD (Charge Coupled Device) can be used.

.03/ 0792%R §yekoFs0 C T 2005 PCT/ JP03/ 03355 As wi del y knob@T/JR03@&HShas a
structure fornmed of a matrix of photo- sensors such as photodi odes and thin
filmtransistors (TFTs). The CCD' degects the intensity of |ight
irradiated thereto by detecting the anobunt of pairs of electron-positive
hol e (charge anmount) generated in' accordance with 5 the anmount of 1ight

rradiated (o the | oL cooluig. SECLLAR S SaRRANDtomEISH PISINg 3

hori zont al i ¢ a vertical scanning circuit. According to

the i mage reading apparatus 4sing such #5CPradasioreh@RIsendlre fMish
i ndi vi dE&PBYrShEEE GV Bbﬂg%@f’ﬁe%%glg] g@tﬁl E)ﬁrll traarllsi stor for putting the

phot o-sensor in a, sel ected, state Rbe Bys@nsetingsthecamoett 0f10
Ther ef ordgtegtRdie jnteqsyy o Ifﬂiﬁﬁ% ﬁl'ar\tgaggs%epﬂ% nunber of det ect ed pi xel s

increases, the system itself ! r =St ¥ 8 edafe@ifescchniancereiiire t hi s
pr obl em pairs pf ﬁlel‘:;['lr%??% Fs}fq}ge(ﬁg%“}g%ggggg%-)zgal ? ed doubl e-gate structure

(hereinafter, referred to as."doupl ' het @ctionhed eheephddvel oped
r ecent BytheTAmouad o] ]ég%Btlﬁraﬁﬂﬁng EO[ g}r_lgﬁlﬂa%tléé%g?hgt he photo-sensing

function of .a photo-sensor, and the fungt;j aB@laeetih@eirdcutnsi st or.
Wth thi serdonbingyatherizoahal sgamg £ir§ ﬁtésﬁ)%]%%mg the . system snall er and

to make the density of _pixels higher (aor_t ”1?59 t ygiera-ahl ghdto-read a
nore preci sehicondielg iaiie Beage ﬁ%\%ﬁpgfﬁﬁpg%tglusb e- sas{&ghtarsansi st or %n be
applied to the image reading apparatus af, th r AQisto €t pattinglow, a
phot o- sesesorconst iindtVédIﬂ@Y?QjBWé@‘Sﬁ%htar g%@l-ﬂg‘? %Ergppllsi cabl ept o the

i mage readi ng apparatus, of the present inyent| ] &lpabt 8 B&fraigdkd to
as "doubltke gpit @oHemsor sl@ns?orseie(ikﬁ% |§3£e e‘?ﬁé?%i Jﬁ}g% }é\nﬁtﬁ% reef erence to the
fraw nﬁng Therefore, there is a problem that as the number of detected pixels increases,

the system itself gets larger-sized.

In order to overcome this problem, a thin film transistor having a so-
called double-gate structure (hereinafter,. referred to as “double—ga_te
transistor”) has been developed recently. This double-gate transistor has

15 both the photo-sensing function of a photo-sensor, and the function as a

seléction transistor. With this double-gate transistor, attempts to make the

‘system smaller and to make the density of pixels higher (or to make the

system able to read a more precise image) have been made. This double-gate

‘transistor can be applied to the image reading apparatus of the present
20 invention.

Now, a photo-sensor constituted by a double-gate transistor applicable to

{he image reading apparatus of the present i.m(ention (hereinafter referred to

as “double-gate photo-sensor”) will be explained with reference to the

drawings.

75 <Double-Gate Photo-Sensor>

FIG. 1A and FIG. 1B are cross sections showing schematic structures of

the double-gate photo-sensor.



"25 <Doubl e- Gat e Photo
showi ng schematic str

-Sensor> FIG 1A and FIG |B are cross secti
uctures of the doubl e-gate 'photo-sensor. ﬁ%CT 2005

.03/ 0792%m d@74278F 0 CT 2005 PCT/JP03/ 03355 As shown i n RQGAPIAIIFhe

doubl e- gat e phot o-sen
| ayer) 11, inpurity |
el ectrode 13, a bl ock
bottomgate insulatio
el ectrode)

sor 10 conprises a sem conductor |ayer (channel

ayers 17 and 18;5a drain electrode 12, a source
insulation film1l4, a top gate insulation film15, a
n film16, a top gate electrode (first 5 gate
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chromium alloy, aluminum, aluminum alloy, etc., formed on the impurity

layers 17 and 18

respectively, and opaque against a visible 1ight.' The top

gate electrode 21 is made of a transparent electrode layer such as a tin oxide

(SnO.sub.2) film,

an ITO (Indium-Tin-Oxide) film, etc., formed above the

15 semiconductor layer 11 (the upper side of the drawing) via the block irisulation

film 14 and the top gate insulétion film 15, and shows trlansmissivit'y toward a

visible light. The bottom gate clectrode 22 is made of any of chromium,

chromium allqy,

aluminum, aluminum alloy, etc., formed below the

seinico'ndlictor .la'yer 11 (the lower side of the drawing) via the bottom gate

20 insulation film 16,. and opaque against a visible ligr_ht. The double—lgate

photo-sensor 10 having this structure is formed on a transparent insulation

substrate 19 such as a glass substrate.

In FIG. 1A,

each of the top gaﬁe ingulation film 15, the block insulation

film 14, the bottom gate inéﬁlatioﬁ film 16, a protection insulation film 20

25 provided upon the top gate electrode 21, and a transparent electrode layer 30

at the topmost level ;s made of & material such as silicon nitride, silicon oxide,

ITO étc., which has a high transmissivity toward a visible light which excites




film 14, the bottomgate insulation film 16, a protection insul aﬁiYOp {I%@
20 25 provided upon the top gate electrode 21, and a transparent ‘e %ct de

layer 3@a@bsé#gst opnost level is nmade of a material suchrasJBI3BESN
- nitride, silicon oxide, |ITQO etc., which has a high transm ssivity toward

a visible light which excites 1 7 12005 WO 03/ 079275 PCT/ JP03/ 03355 11
t he sem conductor |ayer 11. Due to thi's, the doubl e-gate photo-sensor 10
detects only a light comng fromthe upper side of the drawing. Such a

doubl e-gat e photo-sensqr_10.is eral r g5apleeatey photo-sxnsov al&nt
ci rcui t tt GRALIPHPEEEEOT i%yerl r]rllFI é?ﬂ;lﬁé@ %’d@%t es a tglop Sat e 5 termnal

o et ALY oot o Lo.Lhe 000t Sle8t Fo: Al donot oo o boltom

ottom gate el ectrode 22, S

denotes a source terninal electricall n thors@ute@ By est r ode
13, and D Gudot @sdgu@lﬁagq%et&A%oﬁ%ns‘g%eg?r{’se%eﬁ@rél?y Pr

e y connected to the drain

el ectrode 12. Next, a drive control tho I {igher@bpuestdeSchbpathte
doubl e- gatévalhot sircudt §bﬁ%rl%\i%flpr?b EXE?g]f_‘fnéédl\%’t reference to the

drawings. FIG 2 is a timng chart show ng_one eopf & WRsbkes drive
cont r of termimald etestrichldy d@%?é@@aﬁf’e?’ﬁ%\éﬁ% %%tn%sgfg.éeﬁag 3Ato FIG 3G are

di agranms for explaining the concept of, t I d1b&reg@sbbesgat e
phot o- sérgbom gase Germpm n@ie‘ﬁi"’@?ﬁXB’% Cﬁigorg&negggﬁg%n%g eopti(I:‘aI response

characteristics of 15 an output voltage of t 92l &tRIRIS, sadsor .
Expl anatdemtes blsobecaketerinpbelgehn ]iﬁ %ERFCF%ﬁ?ﬂ?éJngA‘%S t%e above-descri bed

structure of the doubl e-gate_ photo-sensor (FLGS.,1) 18getiooperation
(i ni ti al Dzdemptepe dagimbirminabg B§ET_19%1§¥ &&%n?‘%tﬁgggiﬂﬁéfig %irrpelrggf erred to as

"reset pulse"; at a high level of Vg = +15V faqr sOtte d1ot80
applied to tIﬁexﬂ,twdr@at@nﬁmlrﬁlﬁﬂmd'réﬁgro?h&l ﬁgo‘ﬂ%gﬁfcg}ﬁgza!{ !%8%‘?118%3 geﬁnsor 10 as
shown in FIG 2A and FIG 3A, _in order taq.di char%e carriers (positive
hol es jiNsed@reyilsbersplaimed WethseafPraIHEUC LAEFEI1 and around the

nerface be]?‘}l\geg is a timing chart showing one example of a basic.driye control

method for the double-gate photo sensor. FIG. 3A to FIG. SG are diagrams
for explaining the. concept of the operation of the double-gate photo-sensor.
f‘IG. AA and FIG. 4B are diagrams showing optical response characteristics of
15 an output voltége of the aoub1e~gate photo-sensor. Explanation will be made
below by timely refen'ing to the above-described structure of the double-gate
photo-sensor (FIGS. 1).
In a reset operation (initializing operation), a pulse voltage'(he?einafter
réferred to asl “reset pulse”; at a high Jevel of Vig = +15V for example) ¢Ti is
20 applied to the top gate terminal TG of the double-gate photo—senso? 10 as
shoﬁ in FIG. 2A and FIG. 84, in order to discharge carriers (positive holesin
here) stored in the semiconductor layer 11 and ardund the interface between
the 5lock insulation film 14 and the semiconductor layer 11 (reset periqd Trst).
Then, in a light storing operation (charge - storing operation), a bié.s |
;25 voltage §Ti of a low level (for example, Vtg = -15V) is applied to the top gate
terminal TG as shown in FIG. 2 and FIG. 3B, thereby the reset operation is

ended and a light storing period Ta for a carrier storing operation is started.



‘the block insulation film 14 and the seni conduct or Iayer 11 (resqt-,mm ek
Trst). Then, in a light storing operation (charge storing operation),

_bi as Mowororme ~Ti of a low level (for exanple, Vtg =PL 3/93§‘“appl i ed to
tthe top gate termnal TG as shown in FIG 2 and FIG 3B, thereby the reset
operation is ended and a |ight stori?g period Ta for a carrier storing
operation is started. WO 03/079275 12 1 7 OCT 2005 PCT/JP03/03355 During
the light storing period Ta, in accordance with the anount of an incident
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ayer 11 an around the interface between

the blockalinsul gLl on LD 24, a0fed it A2 TheQRAUEMR-meive ldveal fiat, bs,

AP&CRargi ng operation, as shown in FIG 2 and
'I[: lhgi d?gpar?'iefgéeg%%t 11rqg: errlz.?e%i\)/ }é\%% é&hﬁuﬁfb‘if §e¥ol 1 agRud/ A sitivappldsed t o

ance a pre- charge signal opg in
par allel with the |ight st per m@ﬁde@baveé@cﬂm)de 12
is char Qé%IStPiS?‘il%ﬁ]a‘? g%ml‘f%’r gr‘l’]ﬁycﬁ?g a%ﬁ aI%thntr{lihbgier eadi ng operation, a bias

vol t age read nal f rﬂf eHHaQqSt arésnd raeadl ng
pul se") b &Jﬂ 1%‘ éﬁﬁ\/gpﬁb%% ]tBa e§<arrpl e)' is applied to the
bottom gat e term naI BG (a selected state), after the pre-charge period

Tprch | gpgrrel a®3shown in FIG 2 and FIG 3D. In response to this

applicati on of the b| as volta the double-gat 0H0-,$an$I, 18Ci sa t ur ned
ON (readi nglipe? i Be-FhAEHE Ei’fg‘iaﬁ Dy W& 5 ngﬁpgﬁr InguZTraead the carriers

Gt T Sl e S 8 F O
Lo g?(t) ?:ei‘x?ngnnalnl%l mTSch:oi'd\avrexgg L th a pre-charge signal ¢pg in parallel Wlth the
light storing period Ta, so that the drain electrode 12 is charged (pre-charge
period Tprch). |
Then, in a reading operation, a bias voltage (a reading selection signal;
hereinafter referred to as .“reading pulse”) ¢Bi of a high level (Vbg = +10V for
15 examble)’ is applied to the bottom gate terminal BG (a selected state), after the
pre -charge period Tprch 1apses as shown in FIG. 2 and FIG. 3D. In response
to this application of the bias voltage, the double-gate photo-sensor 10 is
turned ON (reading period Tread).
During the reading period Tread, the carriers (positive holes) stored in,
20 the channel area work in a direction in which the voltage Vtg (-15V) having a
reverse polarity and applied to the top gate terminal TG is vreak?eIr.
Therefore, an n channel is formed by the voltage Vbg (+10V) app‘liéd to the
botto'm. gate terminal BG. And as shown in FIG. 4A, the voltage (drain
voltage) VD of the drain terminal D shows a tendeﬁcy to gradua]ly decrease
25 from the pre-charge voltage Vpg as the time passes, In accerdance with a drain
current.

That is, as shown in FIG. 3D, in a case where the light storing state



"Therefore, an n channel is formed by the voltage Vbg (+10V) appl i1 ectto ke
bottomgate termnal BG And as shown in FIG 4A the voltage (drain

.vol t agewd/B3/@b2tshe drain termnal D shows a tendency .toPGFdB3B decrease
Z5 fromthe pre-charge voltage Vpg as the tinme passes, in accordance with a
drain current. That is, as shown in gIG 3D, in a case where the |ight
storing state 1 7 0 CT 2005 WO 03/07§ 75 PCT/JP03/ 03355 13 during the |ight
storing period Ta is in a bright state, carriers (positive holes)

correspondi ng, tq. the anount of NG bt st cafreergdpbsitae holeshe
channeldulépgghe?‘@g&tegﬁgi%V%O%%Stlg‘%gﬁ' el “the negative bias applied to
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accordance

with the cancel ed anpunt. d the dral : VI Lecd eages top gateor dance
with thareaN Fregestagriess Wﬂr@h%oc%cgg%%éngseg%%? g‘sa%flgnt of the I':Slnci dent

gt g showmdn 1905 0 i o paspator et (0 0

state where carriers
(positive holes)_ are not stored in the ann LihMBedi as of
t e bt o appaed 6% Hhn RO IES0E S By PPl A gt e p

appl'yrng a negative bias to the

to ate termnal TG Thus, the do e-gat e ot O- B i ed OFF,
ang 19 he agraing. vdindghe \iysia Y{gﬁg%msdte%ﬁiaﬁeF plﬂaé&gzgﬁﬁgés V‘;slih@k(l)v;/cnsh e;[ Emllél G 4A

15 Accordingly, as_ shown in F A, _the_ drapn FELCE S, eheRsy to
change irssigaseael yhich %&ré%ﬁRc@dtSSQ e goglﬂﬁ %}%&recéé‘i\%d during a tine
period (light storing period Ta) fromthe end of the reset operation of

appl yi ngfihelareset pul se ~oTi to the top gate terminal TGto the
(RE armunt i - st PGSt OB AR SRR o) e
" deiges?:z.fesissgl(la%pldzik Isiattehsvhzgg ltj:giriglts (positive holes) are not stored in the
channel area, the poéitive bias of the bottom gate terminal BG is canceled by
applying a negf;ttive bias to the top gate terminal TG. Thus, the double-gate
photo-éensor 10 is turned OFF, and the drain voltage VD is kept almost as it
has been as shown in FIG. 4A.
15 Accordingly, as shown in FIG. 4A, the drain voltage VD’s tendency to
change is greatly related to the amount of a light received duﬂng a time period
(1igﬁt storing period Ta) from the end of fhe reset operation of applying the
reset pulse ¢Ti to the top gate terminal TG to the appliq'attion of the reading
pulse ¢Bi to the bottom gate terzﬁinal BG. Ifthe amount of stored carriers is
20 large (bright state), the drain voltage VD decreases steeply. Ifthe amount of
stored carriers is small (dark state), the drain voltage VD decreases gently.
Due to this characteristics, it is possible to calculate the amount of an incident
light (irradiated_lightj coming to the double-gate photo-sensor 10, by detecting
the drain voltage VD (=Vrd) ‘When a predetermined time has passed after the
25 reading pe;riod Tread started, or by detecting a time period required for the

pre-charge voltage Vpg to reach a predetermined threshold voltagg set as a

reference.



"stored carriers-is small (dark state), the drain voltage VD decAcla86¥ 2005
gently. Due to this characteristics, it is possible to calculate the

.anount W0 e7P276i dent |ight (irradiated |ight) com ng tRETARIIASBI e- gat e
phot o- sensor 10, by detecting the drain voltage VD (=Vrd) when a
predeterm ned tine has passed after %be 25 reading period Tread started, or
by detecting a tinme period required for the pre-charge voltage Vpg to
reach a predeterm ned threshold voltage set as a reference. 1 7_OCT 2005

VO 03/ 979271§3§ch&9£8§4 gﬁ?ei5s&4esTBﬁ1ﬁlaguefeaeﬁcg bperhtiers mspetformagdmy eadi ng

oper ati ons erforrre n one cycle. By repeating this series of
operations al,so E%’ LefpiRhes daties NG Qa8 RMSOA1sbOfoir ntheen dbirhler-gatd i ne,
t he doutit%e®y ot sen

rs can be operated as a two-di nensional sensor

system 5 If 2 st %(1 stiafe HoWhRy-gaie Ybbt@gensirs acdrovbd evel
(for ex gajug 91teb t he bottogn gate term nal BG as shown

;)gsgle(?s?ﬁﬁgi'?ﬁ%‘{]??ﬁi @ﬁ%%]stll anQerﬁsfoEE?%Eelﬁg-, pre-charge period Tprch has

own 1n t he doubl e-gat e phot o-sensor 10

continues t ned OFF. t [ t FAL10WP1dvel kivptexaimpleyel s
closeto t 31%’9%‘? RpREC ﬁ?rdeé%%ge) ﬂa?ﬂ%g\ﬂcﬂlﬁé?gee Vpgo, as shown in FIG 4B.
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tor mi nalVbBEDW £5 pPEr Lty e cofom Rl 45l ?‘E’ R T on o Swi1c

eve a tlonfunctlonfor swi t chi ng
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ystem> 15 Next, an inmage

d h N "
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etermned nethod, wll.
e, S ST s SR e
@ menfé %galv'mgel lvoll?c(aatgéa X plgz,ilanses own m\@efG Eﬁedllesgccgfadar&%ymthtwhﬁt kind of
voltage is applied to the bottom gate terminal BG, it is possible to achieve a
selection function for switching the reading state of the double—gate photo-
sensor 16 between the selected state and the non-selected state.
<Photo-Sensor System>
15 Next, an image reading apparatus having a photo-sensor array formed by
arranging the above-explained double-gate photo-sensors in a predetermined
method, will now be explained with reference to the drawings. Here, a
photo-sensor array formed by arranging a plurality of -double-gate photo—
_gensors in two dimension will be explained. However, needless to say, it is
20 possible to employ a line sensor array formed by one- d1menS1onally arranging
a plurality of double-gate photo sensors in an X dlrectlon so that a two-
dimensional area can be scanned by moving the line sensor array in a Y
direction orthogonal to the X dn‘ectlon
FIG. 5 is a diagram showing a schematic structure of a photo-sensor

25 system having a photo-sensor array formed by arranging double-gate photo-

sensors in two dimension.

As shown in FIG. 5, the photo-sensor systé:m comprises a photo-sensor



20 possible to enploy a line sensor arra i [
: oy y formed by one-di nen

arranging a plurality of double-gate photo sensorg in an X d?lr‘gZ??downmgo
-{hat a twees/efiseksnsi onal area can be scanned by noving t hECTUS/038Asor arra
ina Ydirection orthogonal to the X direction. FIG 5 is a diagram show ny
a schematic structure of a photo-sen Qr 25 system havi ng a phot o- sensor )
array formed by arranging doubl e-gatz photo sensors in two di nension. As
shown in FIG 5, the photo-sensor system conprises a photo-sensor 1 7 oCT
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line direction. Each drain line 103 is a |ine that con ' ©
Lglr m nalis Dlrdr that exéendods 9P g, Ehgy $9B| %@t@a%eémﬁ]ﬁgﬁ%ﬁ?éh(lse r%ra%ni n the
umm direction. Each source line 104 is a |in h
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driver 120 is connected to tt:{elﬁb?afé - el. ngr;&?(%z gl_?’]aebgﬁ? pml’%aﬁj[ \e/er 130
:O fe?gﬂ 2?ggagsmgﬁ%@rltgg’?:tpmaﬁzheﬁézt;gé@l,é%gﬁéf}%‘h@ﬂ@&s@ge PHPESH s%“? %ﬁ 11'1131, a
10 the line direction. Each drain line 108 is a line that connects the drain
terminals D (drain electrode 12) of the double-gaj;e photo-sensors 10 in the
column direction. Ea_ch source line 104 is a line that connects the source
terminals S (source electrode 13) of the double-gate photo-sensors 10 in the
‘column direction, and is connected to a ground potential. The top gate driver |
15 110 is connected to the top gate lines 101. The bottom gate driver 120 is .
connected to the bottom gate lines 102. The drain driver 130 is connected to
the drain lines 103, and includes a column switch _131, a pre-charge switch 132,
and an amp 133. |
Fach top gate line 101 is made of a transparent electrode layer such as
20 ITO, together with the top gate electrode 21 shown in FIG. 1. Each bottom
gate line 102, each dréin line 103, and each source line 104 are made of a
material opaque against an excited light, together with the bottom gate
electrode 22, the drain electrode 12, and the source electrode 13, respectively.
A later-described constant voltage Vss which is set.in accordance with the
25 pre—chérge voltage Vpg is applied to the source lines 104. However, the
source lines 104 may be set at a ground potential (GND).

In FIG. 5, ¢tg represents a control signal for generating signals ¢T1,



"Each top gate line 101 is nmade of a transparent el ectrode | ayer ysugpt aggg 20
| TO together with the top gate electrode 21 shown in FIG 1. Each bottom
.gate |iwe ®A29276ach drain |ine 103, and each source |ineP@ORFPEBFade of a
mat eri al opaque agai nst an excited light, together with the bottom gate

el ectrode 22, the drain electrode 12;cand the source el ectrode 13,
respectively. A later-described constant voltage Vss which is set. in
accordance with the 25 pre-charge voltage Vpg is applied to the source
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states cGhetthemisnslgainy M@%ﬁ%a?ﬁ%ﬁgehﬁg&%‘%?&gﬁ%hot g‘igsaensor 10). In

this structure, the photo-sensing function is.k i lc¥1 Balk@ :
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gate photo-sensor 10).

In this structure, the photo-sensing function is realized by applying a

signal ¢Ti (i is an arbitrary natural number; i = 1, 2, ... n) outpub fx_'om tk.Le top

gate driver 110 %o the to;; gate terminal TG through the top gate line 101.

| 15 The selective reading function is realized by applying a signal ¢Bi from the

| bottom gate driver 120 to the bottom gate terminal BG through the bottom

gate line 102, taking in a detection signal into the dra".in driver 130 through

the drain line 108, and by outputting it as an output vc;ltage Vout of serial
data or parallel data.

20 FIG. 6 is a cross section showing a principal pal.'t of the image reading

apparatus (fingerprint reading apparatus) to which the above-described

photo-sensor system is applied. In FIG. 6, hatching for répresenting cross-
sectioned parts of the photo-sensor system is omitted for the sa1.£e of
explanétion and llustration.

25 As shown in FIG. 6, in the image reading gpparatus for reading image
patterns such as fingerprints, irradiation light La is irradiated from a

backlight (plane ]igﬁt source) BL provided under the insulation substrate 19




“the drain line 103, and by outputting it as an output voltage Vout of
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" ead no S E.E = fihair SRRRED, B HERE PP I o B B e Ty er
on’  he. (GpABSTFEQEIechPm PR PO CEREOT A oy T00T o oyt havi ng a
[ou refract fon patlo xanaheo, LoMNe, PLeblase-bel sestni e iaansen et
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42 conducts_ through the skj face | 41 whi - t and.
Tef 1 odbdanchen tie Praneg AEERHBLEGOFOR L1 A0 Pad S Pt R AR an

photo-sensor érray 100, an air layer having a low refraction ratio vanishes .
from the interface between the transparent electrode layer 30 an@ the skin
surface .layer 41. The thickness of the skin surface layer 41 is thicker than
650 nm. Thus, the irradiation light La coming into the inside of a projecting
.15 portion 42a of a fingerprint 42 conducts through the skin su;face layer 41
while being scattered and reflected. Part of the conducting light La travels
~ through the transparent electrode léyelj 30, and the transparent insulation .
films 20, 15, and 14, and the top gate electrodes 21, and comes to the
semiconductor layers 11 of the double-gate photo-sensors 10, as an excited
20 light. Carriers (positive holes), which are generated when the light comes .to
the semiconductof layers 11 of the double-gate photo-sensors 10 an'ahged in
positions corresponding to the projecting portion 42a of the finger 40, are |
stored. Thereby, the image pattern of the finger 40 can be read as
bright/dark information in accordance with the above;explained series of d;jve
25 control method. | | _ |
| At a depressed portion 42b of the fingerprint 42 the irradiation light La

passes through the interface between the detection surface 30a of the



“through the transparent electrode |ayer 30, and the transparent ifnJubet i2es
films 20, 15, and 14, and the top gate electrodes 21, and cones to the
_sem conWodBOTZiayers 11 of the doubl e-gate phot o- sensor FCIFPIHE3EH excit ed
20 light. Carriers (positive holes), which are generated when the |ight
conmes to the sem conductor layers Lk of the doubl e-gate photo-sensors 10
arranged in positions corresponding to the projecting portion 42a of the
finger 40, are stored. Thereby, the image pattern of the finger 40 can be

read as_ bright/dark. inf t b@MridtRE oF dapaeanitfeaches dboviErgstptGi ned -
seri es. r%@sgﬁpgée%dcdén rsycﬁiL method. At a depressed portion 42b of the

fingerprint .42, the irradiati i jgasansathtaeghtlt hdinae dbeace
bet wee?becyﬁedﬁ?e%{f ﬁ%ﬁersﬁ‘?;b%cée‘:%gtoégbgp ﬁtt%% 57 OCT 2005 WD 03/ 079275

renchoa R e TEOr SR B G L e s v The ok

Tt o i ey SR B B A et e e B e bet weer
o et arseran e T de T B e e L e | ayor
doubl b gaEeepiIbQIRE EbrHG iy R B AP aR G SER Basl (yon For r espondi ng

to the depressed. portign 42h.  / eSCrLi y Ras arta ar ent
conduct Bv@iqmﬁgptomlag%ﬁqa%tz t%@q%eﬁat%%%@t@ggﬂ&r Dy wisichds artasgesp

€ transparent el ectrode |ayer 30,

the light irradiated to the finger, 40 pl ydhe transparent el ectrode
| ayer 3@biasposiaen eprEes 1ngfte g?éi@pf%ssgg'?f@%fg t%e' sem conductor |ayer 11

e ho s aha el bheees At ind % BB soBlErst gt antutgar! | 1e
the't i&&%b' ;?Qééé U%ﬁi;lggéﬁ?& ng sensitividy (ha e ilrafRePtd e fisker #adi ng
| placed on the transparent electrode layer 30 is scattered and reflected to cgme
to the semiconductor layer 11 of each double-gate photo-sensor 10 desirably. |
Therefore;, reading of the image pattern (ﬁngerprint) of the medium is
performed pfeferably without ‘deterioration of the reading sensitivity in the
15 operation of reading the finger (medium) 40. |
<Medium Detection Method> |
Next, an example of a medinm detection method of detecting a placement
state of a medium, which is applicable to the image reading apparatus of the
present invention will be explained with refergnce to the drawings.
20 As .the ﬂr.nedium detection method, a capacitanpe detection method, -a
resistance detection method, various other methods can be employed, as will
be explained below. |
First, a schematic structure of an example of image reading apparatus to
which a capacitance detection method is applied as the medium detection.
25 metho;i, is shown in FIG. TA. Schematically, fhis image reading apparatus

comprises a transparent electrode layer 80, a detection circuit 40z, and a

. reverse-parallel diode circuit DCz. The transparent electrode layer 30 1is



“<Medi um Det ection Method> Next, an exanple of a medium detection{repbpdg
detecting a placenent state of a nedium which is applicable to the inage
.readi ng veppxo7a21ss of the present invention will be expl aPG&APIBHSSr ef er ence
to the drawi ngs. 20 As the nedium detection nethod, a capacitance detection
met hod, a resistance detection netheg, various other nethods can be

enpl oyed, as will be explained below First, a schematic structure of an
exanpl e of inmage reading apparatus to which a capacitance detecti on nethod

|s appl fogqgﬁ%;s& he (e umtRbactioeniEb dmfindof s shognate #f &phppo-

Schemat i'S 1mage readi ng apparatus conprises a transparent

el ectrode | ayer 30 ti Ukt #AO0Bhoknshrory dvensernpadain @ di ode
ci rcui t SPEPT §HEY F‘gﬁsfégélgﬁt&g?eﬂ rodejpl aygr 30 is 1 7 OCT 2005 WO

03/ 079275 \PCT/ JEO3/.03325 1 Oc R dcBe £ Y She ArARSHartehe cdadtiode sur f ace
of the é‘f‘art%?" ar eng)ea%%ﬁo&{uq‘tée%?go% %@ay (?LOO- formed of a plurality of

hot o- 10 in. : T o g
Pomnact Ao d0nend SIS thi bpglridding SfrdtiBC by Dhctutiag b

r 30, and starts the inage
readi ng oper.ation detectin i+ c i ich i
e B bR e R L T e i e gy

rray connected to a ground potenti al

and the transparent el ectrode,.] IctPdleS apboB@tvimn ahe
transpaﬁ@ﬂ%‘e%fegé’f’%@@“P@f@?e%ﬁaf%gégﬁggct %%ﬁn?ﬁgc Iaye??SO. The

reverse-parallel” diode citcuit DCz | : aNcHtacte Safpeheout i ng
bet ween TReHEUR éﬁng%F%ﬁfm&F@&?gﬁ%aﬁegéeggg%gg%gg%éeiteggﬁi on 10 circuit 40z,
and the a ground potential. In,thi,s str r ; tSieeh aB a
finger Reyes 3P agﬁkf SAVRREPAEF sgﬁnfﬁgﬁaecppg\é?:a%%?&g%u@n contact

therewith, the detection circuit 40z ohs i5h20RE EbRRESD
(Cl- - - >GBemq TOAtTE DEYWeehe t@ﬁnﬁwpﬁe‘?‘hg‘ﬂ%&?\%‘%ﬁ uman body) as a
dielectric with a capacitance, CL i rlhelrent in the

10 circuit 40z, and the a ground potential.

In this structure, when a inedium such as a finger FG is placed on the
transparent electrode layer 30 in contact therewith, the detection circuit 40z
observes a capacitance éhange (C1->C1+C2) caused by the contact of the
finger (human body) as a dieleckric with a capacitance C1 inherent in the

15 photo-sensor' array 100, as shown in FIG. 7B and FIG. 7C. Thereby, the
contact of the finger FG with the detection surfa;:e is detected, and each driver
is activated and tﬂe image 'readmgloperation for reading the image pattern
(fingerprint) of the medium is automatically started. In a case where the -

- finger FG (hﬁman body) is charged with static electricity, the charges (static

20 electricity) are discharged to the ground potential through the escape routing
and the reverse-parallel diode circuit DCz. |

Next, a schematic structure of an example of image reading app—aratp.s to
which a resistance detection method is applied as the medium. detection
‘method, is shown in FIG. "8, As shown in FIG. 8, this image reading

25 apparatus comprises trénsparent electrode layers 30x and 30y, a detection '
circuit 40x, and reverse-parallel diode circuits DCx, and DCy. The

transparent.electrode layers 30x and 30y are formed by dividing the array



15 photo-sensor array 100, as shown in FIG 7B and FIG 7C ThedebyfTt2085
contact of the finger FGwith the detection surface is detected, and each
.driver wp$3trivat ed and the i mage readi ng operation fofCrEREHJ> he i mage
pattern (fingerprint) of the nediumis automatically started. In a case
where the finger FG (human body) ischarged with static electricity, the
charges (static 20 electricity) are discharged to the ground potenti al
through the escape routing and the reverse-parallel diode circuit DCz.

Next, a S%ho?’?;ihcot&géﬂg&uh‘f’r@ 180 Rxaepl € of pluraley roée{dwﬁqsamﬁﬁa%@ls to
si'stance

whi ch &F etection nmethod is applied as the nedi um detﬁgti on
method, 1s shown, i 80 +O8 pahERithn Sight Sap GR betweagehesadi F§e25
appar aﬁ}Ea%%eﬁg |%éjga Iéjg“r%lslp%rentpﬁel ectrode l[ayers 30x and 30y, a detection

ircuit, 40 d : 1] ‘ i (3t 4 SeESan@nchabgyp) witieh
tC Ir;ﬁginéjregﬁ‘)f%i(@fg]&‘tcﬁg\é@}?gﬁgﬁgfoﬁélg%@%%@ggwforsfn?d bl;(&di va:ﬁ??ng the array 1
7 OCT ngggég(\gchgﬁ 555%P LPR3403355 2 &aeaFd i@ glheddbskmesr ther ay 100

f ormed y of photo-sensors 10 arranged in a matrix, into two
parts with a slight ga t inl Bnta@e tREkdwalth byt spplyidgde det ects
a vol P agensparsgd e?%‘itg%g? %Y%?a%@‘gg%ﬂ??gle? whi ch shoul d ocour when a medi um
such as_a finger FG |js pl.ace mt dlearopanenmdrse3tecanod®dy ayers
30x anddizest ?‘%;Fréﬁjf‘:utv a@‘?gg & ?ﬁb\é@ﬁ%ﬁ?&e Eh

ewi y applylng a diirect current voltage to
one of the transparent, el ecgtr I r 3)38yd inr angament
el ectroébelgyr@ﬁpg’{”ﬁa ?]&FLré’E*Sngﬁ%% :gér% igf)p yi ng :31 gr our%t potential to the

other (Lhe L[ ansparentel oeiofe Layeh: SOkcti RRAETAE), forl herablostar s

. e reverse-parall'el 10 diode.circuits
o o ot S b SRR P L Sl (e
SI gg: gﬁngmpd%gfﬁé&i% Dd}? atn iﬁC%rt irsuc%%ﬂ%&’ed%%gve%nngg ie%!@&ﬁé'%ltﬁg pefweger FGis
either of the transparent electrode layers 30x and 30y and.the detectioq c_ircuit
40x, and a ground potential. |
Tn this structure, when a medium such as a finger F'G is placed on both
the transparent electrode. layers 30x and 80y in contact therewith, the
15 detection circuit 40x ob—éerves a vbltage change which occurs due to 2 short-
| circuit caused between the transparent electrode layers 30x and 30y via the '
finger FG. Thereby, the detection circuit 40x detects the contact of the finger
FG with the detection surface, activates each driver, and automatically starts
the image reading operation for reading the image pattern (fingerprint) of 1:hej
20 medium. Ina case.where.the finger FG (human body) is charged with sj:atic
electricity, the charges (static electricity) are discharged to the ground
potential thr'ough the escape routings and the reverse-parallel diode circuits
DCx and DCy.
Another example of image reading apparatus according to the resistance
25 detection method is shown in FIG. 9A and FIG. 9B. This image reading

apparatus comprises a transparent electrode layer 30, a conductive shield case

30z. and a detection circuit 40y. The transparent electrode layer 30 is formed



‘the transparent electrode |ayers 30x and 30y in contact therewi thy ddre 20085
detection circuit 40x observes.a vol tage change which occurs due to a short
.circuit woomed21set ween the transparent el ectrode | ayers BOXJBBP3ZVy via the
finger FG Thereby, the detection circuit 40x detects the contact of the '
-finger FGwth the detection surface, activates each driver, and
automatically starts the inmage reading operation for reading the inage
pattern (fingerprint) of the 20 nmedium In a case where thesfigtg;uFG
(hunan b"%ﬁa i s r Wlhhostatd$ 1@oectTteckiiield tthee Gar esleC X

el ectri &t ?Opagﬁgd@g%ﬁ\égregeglsto t%e ground potential through ‘t&rﬁlg escape
routings. and t he.reverse é%algélpg@ngie[éwﬁdd@ lapex 3andomSycteArtotther
exanpl ea’c%o% 8d g’a[giars'ltgh%%%gilrlat us according to the resistance é%m
detection nmethod is shg ' 8080t GhoBBseddurs arrmgelOteadlng
appar at &EO‘HEF[T*&DI%E%@&]; ?ﬁ@ ﬂ)ﬂ:de(q %

parent el ectrode’layer 30, a conductive shield
2 or maater i Rrct R B e e B TR G SRR O e o e
P om 2% TeabEBHE! e PP A e aEaRE o B e e T o o oround.
Ci' cui t HPRISeRE P o7 PR LRARGL Brh e B Ve tance R 5

nge (or a change of a resistance RL) 5
whi ch shoul d occyr when a Lum su LRGN e i dS1hleaded thetelgen t he
transpalﬁé%ﬁy?@lge%alf&ggcq%%ﬁ%@a%%go flgeé sﬁ?gﬁ%&%asee 30z igﬁ)I contact therewth
by applying a direct carrent q\égltage to the transparent el ectrode | ayer
30, therssayts thedmageRe iR 2 ng operation. In this structure too,

when a nedi um such as a finger, FGis pl.ace ' hestplarspanent
el ectrode | ApehigEtERELEn E0G HTREY & 4% gajzg}lﬁpgggggge?t%ergvgt h, the

detection circuit 40y observes olta C e S n '-ﬁh@mgg)t whi ch
occur 40deght thea teanspaTeRY @iﬁgr"é}g‘t i//@é’eeﬁ gﬁearﬁig}ges Sgiegﬁt éi_eﬁ%eggzr éde

therewith, the detection circuit 40y observes a voltage change (resistance

change) which occurs due to a short-circuit between ﬁhe transparent electrode
layer 30 and the shield éase 302:. Thereby, the contact of the finger FG with
the detection surface can be detected.

15 Furtheér, as another example of the medium detection method, a
schemétic structure of lan exainple of imaée reading apparatug which uses a
membrane switch which gets turned on by a pushing force of a medium placed
onv 1;he sensor array, is shown in FIG. 10. This image reading apparatus
comprises a membrane switch 30s and a detection circuit 40s. The

20 meﬁbrane éwitch 30s is formed on a photo-sensor array 100, and has
clectrodes which face each other vertically, with a slight gap between them.
The detection circuit 40s detects a change in the rgsistance between the.
electrodes of the membrane switch 30s due to a pushing force of a medium |
such as a finger FG by applying a predetem;;ined voltage to each _electrode of

5 the membrane switch 30s, and thereby starts the image reading operation.

Also in this structure, when a medium such as a finger FG is placed on

the membrane switch 30s, the detection circuit 40s observes a change in the



with the detection surface can be detected. 15 Further, as anot_F\

.of the WodB(M2@et ection method, a schematic structure SCTARI¥IRMDI e of

i mage readi ng apparatus which uses a nenbrane switch which gets turned on
by a pushing force of a medium placed on- the sensor array, is shown in
FIG 10. This inage readi ng apparatus conprises a nenbrane switch 30s and
a detection circuit 40s. The 20 nenbrane switch 30s is forped on aé1

phot 0- S80S0k 8 HeBedRBhe absttiwies oflthe madbsanh Fwichads ERCH 18 CREFC
vertically, with a slight gap between them The detection _ciicuit 40s

det ect ' he2enbr ane

1 ayer 30 and the shield case 30z. Thereby, the contact of the fi Qrgsr F
er ek | e
b

Pydie nleNFok B of Ei5d Shediaen beThembyt fibe debeatioro GEUSS
swi tch XOS ue to a pushing force of a medium such as a finger FG by

appt Y| BB Rhe 6h61 i 1@ Veldea ORC tntitle dlod detentionosiafate. 25 t he nmenbrane
swi tch Bs, and thereby starts the image readi ng operation. Also in this

structure, egr%e%diin%ﬁ'dﬁhi@ioﬁ hitoiger t6Ghes abbaed@szlﬁlbe& HRe@EHBr ane
switch 30s; th etection circuit 40s observes a change in the WO 03/079275

22 1 % r@gg%r %gcggﬁﬂ%tg%é’] Ppﬁg @3355 168 fbanae batssedor tdetectingr prpudynef t he

menbr S which is caused - by the pushing force of the nedium

Ther eby, the.det i ' it Edes ofn tdhert,i FG
with st BRELER, Sl el pARdea e A o | "the

i'on-surfac present invention is not limted to the

above- daeﬂs;&;_] %&‘%ﬁ%ﬁ?% p?cﬁlﬁ&@(h oAb BloRedsih e sex anpiye and geresstase sensor

for det orce of a nedium may be provided under the sensor

array. In.,short. —apyiby 0 BecRHaMbsl efittpRhetiteran aueditheissensor
array, %ﬁ@aﬁgﬁ%feglﬁgl gﬁa ggltelnﬁala si gnal component in accordance with

whet h di 1 q nal L ordance wth
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_ : resent invention. Next, specific enbodi ments of
t he |1|6*381§es%1el gﬂy&t%)rear atus according to

Next, specific embodiments of the image reading apparatus according to
the present invention will be explained. In the following embodiments, a case
where the above-explained double-gate photo-sensor is é_mployed 4s a sensor
will be explained, However, a sensor applicable to the present invention is

15 not limited to the double-gate photo-sensor, but other types .of photo-sensors
such as photodiodes, TFTs, etc. can be employed. Further, in the foﬂoﬁng
'e:ﬁbodiments, an optical photo-sensor is employed. However, for example, a
capacitance detecting type sensor which reads a medium image by reading a.
capacitance which changes in accordance with projections and depressions of a
20 finger may be employed. .

Purther, a case where the above-described capacitance detection method
is employed as the medium detection method will be explaingd. However, the
medium detection method is not limited to this. Any one of the other
methods described above may be employed.

75 <First Embodiment of Image Reading Apparatus> |
FIG. 11 is a block diagram showing the whole structure of the image

reading apparatus according to a first.embodiment of the present invention.



the present invention will be explained. In the follow ng enbodi gENysT A5
case where the above-expl ai ned doubl e-gate photo-sensor is enployed as a
..sensor w bdo7bersexpl ai ned. However, a sensor applicabl e RGNS IESesent
i'nvention is 15 not limted to the doubl e-gate photo-sensor, but other _
types of photo-sensors such as photgdiodes, TFTs, etc. can be enpl oyed.
Further, in the followng enbodinents, an optical photo-sensor is

enpl oyed. However, for exanple, a capacitance detecting type sensor which

reads apmediym.i r8ANiAY AstrucRRacH frcprinbleli mdrangdbeiimagecor dance
W th prg?@c?‘?olﬁs% eprsglgg]ildci)%s %fma 20 fi nggr may be enpl oyed. Further,
a case wher.e the above- [ idaneeesigbect FoG. n8tibheddiagsamnpl oyed
2 the et BmAREEE e T B r S |

on me e expl ai ned. However, the nedium

detection nethod i.s not Jimted his; et off the ®h engidgpds
descri bEACEHR & nfdy B %trlfﬁ”%u;tfgdpf‘ %§%<P|§Irqsct%%n%odi ment of Iéfrr?ge;f Readi ng’

Appar at %éga}l’:%qtgsﬁl)%a%‘if‘%tgltﬁgﬁ’rrg&&&r%ﬂ%{@m the whol e structure of the

i mge s-acc Ing to a rst enbodi nent of the present
:jlmaltgP Eﬁinog ho@%g@@%&%&eﬁp %%#Pc@?e .pr Egﬁg?égﬁﬁf %fhlgf%n;gg tb?gﬁi ng
A N e T A T A s e
voce by Wby Aieres iy FUTEHL e LG (TR, Eephammcpa .

ure o e above descri bed

hot o- sensor syste ee FIG 5.,and FIG 0 ' o ﬁ_ Cent s
E hown i&qqd@_no{q_@ %&%ﬁgﬂ:ﬁ%drqég@ncg V%H:?Qratljsécgam NGRS SR GFS sGOHP

enoted by the sane
o o ceamoraas v PP BBl e T eRal g sppar at s S0 |
aceer (i“O-ng t ?Xst Q}(laown in FIG. 11, the image reading apparatus 200 according to the .
présent invention: 200 comprises a photo-sensor system including a photo-
sensor array 100, a top gafe driver 110, a bottom gate driver 120, a drain
driver 130, an analog-digital converter (hereinafter referred to as A/D
converter) 140, and a controller (operation controlling means) 50a. The
15 prto-sensor array 160 is formed by arranging the'.above—.described double-
gate photo—éensofs 10 in a matrix. The top gate driver 110 is connected to the
photo-sensor array 100 (double-gate photo-sensors 10) in the line direction,
and applies a predetermined reset pulse to the top gates TG of the double-gate
photo-sensors 10 af a predetermined timing. The bottom gate driver 120
20 applies a predetermined reading pulse to the bottom gates‘BG of the double-
gate- photo-sensors 10 at a predetermined timing. The drain driver 130
includes a column switch 181, a pre-charge switch 132, and an amp 133, and
applies a pre-charge voltage to the double-gate photo-senisors 10 and reads out
a data line voltage. The A/D converter 140 converts .a,"data voltage of an .
25 analog Signal which has been read out, into image data composed of a digital
signal. The controller 50a obtains image data by controlling the operation of

each driver, and controls execution of predetermined image processing (extra



“present i nvention 200 c'orrpri ses a phot o-sensor. syst em i ncl udi ngb? @}0?@5
sensor array 100, a top gate driver 110, a bottom gate fdpg’jy@ry 5 drarn
-driver WB8030#I7anal og-digital converter (hereinafter re 4 “as A/ D

converter) 140, and a controller (operation controlling neans) 50a. The 15
phot o-sensor array 100 is fornmed by -arrangi ng the above-described doubl e-
gate photo-sensors 10 in a matrix. The top gate driver 110 is connected to
the photo-sensor array 100 (doubl e-gate photo-sensors, 10) in,the.line

di rection bes g PrEdes epplieddts ehet optained t Fadfe GE5H gafes TG of
t he doéﬁlogﬁsﬁg?% p C;C%Igg-'ﬁ’sgnsjgrs 10 at a predetermned timng. The ttom

gate dri .12 appl ke R egstear Mthedimege nepioigs 8PParaiie g@@tom
gates E?éldgﬁo{lhgoé%u ﬁjgl-oltgg:?gs phot o- sensors 10 at ad predgdg%i n gfﬁ:m ng.
The drain driver 130 _Lnf| &468S 21h6@beiBwsteht SWH,34, Ripr s\ t ch
132, an‘iﬂmé\PFl%ﬁ‘Fpaf?@, Svﬁ#ﬁ applies a pre-charge vol t?%% toméhe dou_bI&e-gate
phot o- sensor.,s 10 .a e graat anlednemvidteaige) 40heamil B TORREIE er 140
convert%foémdd%wg%gw g,g%q%%ié’dﬁon vt

an 25 anal og. signal which has %\gyen re%gq)out,
into inege data.co ofrma, Hi-Gichiabh SSVERBk boFten cavitanEWer, Bohtbt ai ns
i mage SdaR (W@W}qgﬁl%ﬂg t%kge.o ervglti on o? each driver, and controls

execution of pr m ned i $heGHRsseasM003150700 zmdrha 7 OCT
2005 P@@thg%grdp?r&gg%ﬁﬁg‘?b%gﬁgﬁi ng?p etc.) to be applied to the

eheh ne opparaeistia LDy e, B pamor i BT e
ikt ol e S A Y e S o
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beteen ;Elyoeto—%ggtsgl: gle—rrlairoio rarn%yt}%eogro%r}fa ﬁotential. The detection 'circuit 40a
detects whether or not a medium is placed on a detec@ion surface provided
upon the photo-sensor array 100 when it is supplied with a medium placement
signal relating to a placement and contact ctate of the medinm, controls ﬁhe
15 above-deseribed top switch SWi, bottom switch SWb, drain switch SWd, and
grouﬁd switch SWg, and prompts the controller 50a to perform'.controllin.g
operations such as starting and stopping of the image reading operation by
supplying a control signal to the controller 50a. The Warning unit 60 has a
warning unit such as; a buzzer, a s.peal';er, a light emitting lamp, a displ_ay
20 deﬁce, etc. In a case whefe the medium is separated from the detection
surface in the middle of the medium image reading, the warning unit 60
notifies the fact by sound, light, message display, ete.
The above-described capacitance detection method, resistance detection
method, or various other methods can be employed as a medium detection
55 method which includes the detection circuit 40a, and is.for detecting whether a

medium is placed on the detection surface. The medium detection method

must include a mechanism (hereinafter referred to as medium detection



10 ground potential, and intermttently keeps el ectrical connectii-prﬂC en
the photo-sensor array 100 and the ground potential. The détection circuit
-40a deWsz 006t her or not a nediumis placed on a det eB¢THPEPace

provi ded upon. the photo-sensor array 100 when it is supplied with a

medi um pl acenent  signal relating to,g placenment and contact state of the
medi um controls the 15 above-described top swtch SW, bottom sw tch SV,
drain switch SWI, and - ground switch SWj,. and pronpts the controller 50a to

performcontrolling .o i psa%gta@ &tedd ngrapdl siosppimgf . LBe i mage
"1 eadi ng%ﬁ?&ﬁ%k Sg)?h %ﬁ%%%ﬁ%%s S control si gniabig% to the controller 50a. The

war ni ng q&gﬂgogg}gg%cgl%\y%gi BoidnidnsBHChnas 806U TR, niodpmaldetection | gh

emtting vice, etc. Ih a case where the mediumis

separated fromthe detectipn sutf i hai! &roahdithe plectotsenisomge
readi ng™e n&%?rf?ﬁﬁgbﬁistucg@sn%ﬁ ??ggb‘?ﬁggﬁgggl by sound, 1 ght, nessage

di splay, etc., The abqve-.descri - ANesmeshest isash & hosistaresl st ance
det ect | Gfre 0BG PREPE oUS e@%ﬁé{r\c@ﬁeﬁ%ﬁs cag be enpl oyed as a medi um

detection 25 nethod which includes.t 108 coid Siet witBaa camichet s for
det ect? HEPAHELPES Vé’? b ﬁmegg’pef%gb%éﬁ%ﬁcgﬁég%e?ecti on surface. The medi um

det ecti on net hod st inglu a ., mec i i paf Iaeemieat as
medi um déekecafiths E&'Agiﬁéqnmg%‘??eﬁ%ction?@ﬁ%%%gﬁB%é%ﬁJ%%ﬁ%% nechani sm
such as the transparent el ectrode | ayer tNa 5 ts whetblri s
formed ongeddrpmoths DAY %&?&Wﬁ%%ﬁ?ﬁ%%mﬁgﬁg?ﬁﬂ et ea(&:lt@f %e:]tg@ Sechani sm must

be such as can be provided on or ound .t I t ISP Euraks aylna0, and
havi ng enmeidaery isda castgpay: %%%?ﬁxcog]ﬁﬁﬁt \gguhlroég%i %tgﬁ;ge, 5 capaci t ance,

vol tage, current, etc. which ch es in_a t aeHinst at e of
t he medicase Whér@léb@cﬁi%f’l?ﬁqﬂéu&%%ﬁ 8“%%@4 29}%%%5%% gggrr%%t i gnal

medl Ui oterticnrmaoanteR Greautn erentrt o i e FhEHE B S hce. 1n
: the transparent electrode layer 30 all the time through an escape'routmg PL.
If the éetection circuit 40a detects any capgcita_nce change which should occur
when a medium is placed on the transpa.renf electrode layer 30 in contact
therewith, the detection circuit 40a outputs a switching control signal Ssw for
15 switching between the top switch SWt, the bottom switch SWbh, the drain
switch SWd, and the ground switch SWg, and also outputs a control signal SG
for starting the image readiﬁg ‘operation pf the image reading app aratus.
- The image reading_z;r apparatus 200 according to the; present invention
further comprises &IL reverse-parallel diode -circuit 50 which is connected
20 bétweeﬁ the escape routing PL and the ground potential, and a pléne light
source (not shown) set at the back of the sensor array 100, as shown in ZE‘IG.
12.
The reverse-parallel diode circuit 50 dischafges static electricity charged
to a medium (fmgér) placed in contact with the detection surface on the top of
. ential, and thus prevents

05 the transparent electrode layer 30 to the ground pot

- or suppresses electrostatic damages of the double-gate photo~sensors 10 and

detection circuit 40.




case where the capacitance detection nethod is enployed as the di @i 14505
detection nethod, the detection circuit 40a nonitors a capacitance change
-in thewormnsgas ent el ectrode |ayer 30 all the tine thrdl 4#0EsT ape
routing PL. If the detection circuit 40a detects any capacitance change
whi ch shoul d occur when a nmediumi @l aced on the transparent el ectrode

| ayer 30 in contact therewith, the detection circuit 40a outputs a

swi tching control signal Ssw for 15 swi tching between the hﬁpg@/&ttch SW ,
the bo“o"gg)vs“gﬁgu?\’\%e SR SVEMS cinsBidedmy swichepbate: SWvch Svg,
5T a

and also o a“tontrol signal SG for st'ar_ti ng the jrragL%Arp%;%Lr}g
oper ati 9 9 e UGS, LR 08 anaar gy olieweduitng MyriiTdtys 200
? Lgdgrg%iigclﬁ’;)‘téﬁng%c Sa{ﬁ?ehgcl’ﬁzg% D a%ﬁ?%ssggb&;%?%bg B(i(:—o%ﬂ;gﬁébe@ B)z%i%gt thgngack '
o eurt SERRn et I BinkiorTue S S e e

P e mramongs b bl bl o B e el e o svent s

or suppresses electrgstatic f o 1th8 egeull teroad ©Nhotorseh&8rSs 10 and
det ect i éhe&ﬁﬁvﬁﬁ?hesﬁﬁwﬁger'%%é%{% 7 OCT ?005 PCT/. P03/ 03355 .
Specifically, the top switch SW is constituted by swi tches ST1l, 'ST2,

STn eachneyneHioBdEOr ovi ded for one of a plurality of top gate lines 101

each of which connects the top~gate 1108 swhehaiWidtie dastitetghby
phot o- sensokb&kemiseofs ﬁﬁ@wﬁﬂé’t @-Jp;@eiéb?ﬁegfrx?@geﬁiloo in the line direction, as

shown in FIG 13. In_5 response .to i t; chi-pg; Jeantor @hesifgnglurddity it put
from t hesvdéthest$h RBEcui %%Afb,ea‘:}t\ ﬁggvéﬁé%\nﬁ%%kggl ST1, ST2, ... STn are
st Elgn}?o%}cjcilnygag:g E'nn%g .1%% Sac F v@ﬁgch%%ﬂe@tssmbéﬁﬂhﬂgﬂedﬂrmmals BG of

the double-gate photo-sensors 10 in the column direction. The operational
state (ON state or OFF stéte) 6f these switches is controlled based on the
switching control signal Ssw. |

Further, as shown in FIG. 13, the drain switch SWd is constituted by

15 switches SD1, SD2, ... SDm each of which is provided for one of a plurality of
drain lines 108 each of which connects the drain terminals D of the double-
gate photo-sensors 10 in the column direction. The operational state (ON
state or OFF state) of these switches is controlled based on. the switching
control signal Ssw.

20 Further, as shown in FIG. 13, the ground switch SWg is provided for
source lines (common lines) 104 each of which connects the source terminals S
of the double-gate photonensdrs 10. The operational stgte (ON state or OFF.
state) of the ground switch SWg is controlled based on the switching control
sigrial Ssw. | _

b5 Accordingly, this group of switches (top switch SW, bottom switch SWP,
drain switch SWd, and ground switch SWg; hereinafter referred to as “switch

group”) is turned ON or turned OFF in synchronization by a single switching



Li kewi se, as shown in FIG 13, the bottomswitch SW is constitut.I oY 2005
switches SBl1, SB2, ... SBn each of which is provided for_one of a_ pl ura%lty
-of 10 wer@3diPijate |ines 102 each of which connects the m/{['&ﬁlpﬁéfe
terminals BG of the doubl e-gate photo-sensors 10 in the col um direction.
The operational state (ON state or @FF state) of these switches is
controll ed based on the switching control signal Ssw. Further, as shown in
FIG 13, the drain switch SWi is constituted by 15 switches SDI,

) SD2, ..

SDm eac&m OV\Q%—EQI BswikRMdhdRdof I8¢ oatwitofrom pheidetectipnosircuit A8 HRPR fes 103

each of i clh onnects the drain termnals D of the double- gate
a

phot 0- s 10,704 B8 150! Aracidbs eetfen. orltiee tresporematlesirade 1eXN  state
or OFF %J{%?% 1(J§1(‘:]pltaflaieese swtches is controlled based on the. swtching

control 4§ 2 FHrther, as shown in FIG 13, the ground switch SW
is. pr ov?‘@ég? o?a%%\ggﬁr ce [ines (comon |ines) 104 each of which connects the

source {or Tk 0fihe ioubkeonae ot achsmnsnns 100, Miwolapgrt | onal

state (ON state or stdte) of the ground switch SWj is controlled

based egﬂi"t%% ﬂ%ﬁ@@%&ﬁ%@'@@rm, tHeWra2 dherer tB0)gind thegsoundup of

Sswtc ttomswtch SWh, drain switch SWI, and ground

switch SW: .hereinaft et re ) Y sWhioctenser aupdy 108 hhaersdn@N or
t ur ned é\égé‘}thﬁs]ﬁrf%?%‘ﬁ%@t%gﬁ@?fo&fs?lﬁ%elg ow t chi ng WO 03/079275 27 1 7 OC

T 2005 PCT/JP03/ 0335 i : ie5tile 1o & Biutos 303m 1 h
det ect i gﬂng‘ec}%&qﬂ g:er&m\?%g %H,Ofst%' gNakst oY Y eékpestive thp gaiié pimtes e

en"a’ mediumis placed on the detection surface on

the transparent electrode - AR ontaot t hesiewi fob. thes redpeetiven FI G
13, eacﬁ‘aéf GFW?JDBLO%OBPS%%%%%%“%%%%E% the top gate 5 driver 110, the

For roa Tnbfd iFiniAdy B pRbPt ot pep BT edy, il 1
10 for the respective drain lines 103, and has an e:tifemal connection terminal Tsg
for the source lines 104. Thereby, the photo-sensor array 100 is co_nnectable
to other components at these external 'cognéction terminals.
" On the other hand, the top gate driver 110 is provided with external
connection terminals Ttl, Tt2, ... Ttn in correspondence with the ;eépective
15 .top gate lines 101 (the external connection terminals Tstl, Tst2, ... Tstn).
The bottom gate driver 120 is provided with external connection terminals Thl,
Th2, ... Thn in correspondence with the réspeétive bottom gate lines 102 (the
external éonnection terminals Tsbl, Tsb2, ... stn). The drain driver 130 is
provided with external cormection. terminals Tdl, Td2, .. Tdm in
20 correspondence with the respective drain lines 108 (the external connection
. terminals Tsdl, Tsd2, ... Tsdm). The ground potential is provided with an
 external connection terminal Tg iln corresﬁondence with the source lines 104
(the external connection terminal Tsg).
Accordingly, each switch of the switch group is connected between the
25 pre-provided external connection terminals mentioned above, for the sake of

terminal connections between the photo-sensor array 100 and the top gate

driver 110, between the photo-sensor array 100 and the bottom gate driver 120,

3



connection termnals Tstl, Tst2, ... Tstn for the respective top ??2&1{ izﬁlﬁs

101, has external connection termnals Tsbl, Tsb2, ... P‘é’:ﬁj?ﬁ %%{3
.respectWQ&OH3{: om gate |ines 102, has external connecti SRl s, Tsdl,
Tsd2, ... Tsdm 10 for the respective drain lines 103, and has an external

connection termnal Tsg for the sourgge lines 104. Thereby, the photo-sensor
array 100 is connectable to other conponents at these external connection

termnals. On the other hand, the top gate driver 110 is provided wth
ext er naltGRRAGEEIPHbtbeRkanhsraFt100 An@the draint driver ?e%(?,raééﬁé)‘?ﬂ‘éﬁ‘@@etbﬁth the .
respective 15 top gate lines 101 (the external connection termnals Tstl,

Tst2, . hotokehldr afie, DOO badthateeodnid yeteritdl.i s provi ded with external
connectl?l})onotermrnal s Thl, Tb2, ... Tbn in correspondence with the

respecti veﬁ t%”B_Eﬁzﬁﬁg'dﬁ%?étiéﬁ%v]ﬁchewﬂbﬂeepwfbrmedriacaicaﬁe vehperentles Tsbl,
Tsb2, ... s%nf). The drain driver 130 is provided with external connection

term nal iAe T pir2Otos b Qapdasteited sirtbturhds mpppedttove drain
lines 1 géf%%aé&lg taeprpnaarlaL conn’e(?t?glogn termnals Tsdl, Tsd2, ... ng}rl’r). The
ground potential . Vi st h il X teaplainedonyieint refardreenitaathdg in
corregpﬁﬂgg%%ﬂw#e%d?%é sglﬁr ce l'ines 104 (the external connection term nal
Tsg). A c&(l)rcﬁ gly, each switch of the switch group is connected between the
25 pre-g*:o‘(ﬂ d external connection term nals nentioned above, for the sake

of termn onnegti,o p meeassyatari ddelyndfteneat o
G B e R Ay 100 and 4

gate driv ween t -sensor array 100 and the bottom gate

oot o s BHUPE R B B R e e T d G etween the

the drain driver 130, and between the

miof:ﬁ' \7‘?-?; ! a%‘%’%%/%%toos d%@ﬁ’oﬂd@& q:roomg PRLERE | dhbodiexént s dippliedy toper ati on

_ i'n"a case ere t he inage_reading apparayus_having
e PSR BEaY AR S, PEL Lo 0 2, £y naerpr i Feating
FIG. 15 is a schematic.diagram showing a state where the image reading
operation géts started, in a case where the image reading apparatus according
to the p.resent embodiment is applied to a fingerprint reading apparatus.
(Waiting State)

15 According to a fingerprint reading apparatus (image reading apparatus)
200 having the above-describéd structure, in a waiting state such as
immediately after power supply to the fingerprint reading apparatus 200 is -
started, or a non-contact state where 2 finger (medium)' is not placed on a
detection surface 30a of the transparent electrode layer 80 on the top of the

20 photo-sensor array 100, the detection circuit 402 does not output a switching
control Isignal Ssw. Therefore, each of the switches in the switch group
between the photo-sensor array 100 and tbe group of dﬁvers (top gate driver
110, bottom gate driver 120, and drain driver 130; hereinafter referred to as
“driver group”), and between the ﬁhtito-sensor array 100 and the ground

25 potential is kept turned OFF. '

Let a case be assumed where the above-described capacitance detection

method is employed as the medinm detection method. In this case, if the



“drawings. FIG 14 is a schematic di agram showi ng a state inmedi al &l §CTf2005r
a mediumfalls in contact with a detection surface, in a case where the
.image wea@ioTee7appar atus according to the present embodi HeH{PRE33Pplied to
a 10 fingerprint reading apparatus. FIG 15 is a schematic. di agram showi ng
a state where the inmge reading opepation gets started, in a case where
the i mage readi ng apparatus according to the present enbodi nent is applied
to a fingerprint reading apparatus. (Waiting State) 15 Accor ing to a
f1ngerprint aEEsagb?QS apRAGaldiScdritaRy state altiagpp@ana209) carpbe tRAVP RS t he
above-a‘&%arrl ed structure, in a waiting state such as _irrrredgatel after
power su %It}jg%ﬁPéh L NGRLRY tRE sRad merappar 8t (wuzed line 194 eHi%r a

a

non- co ere a finger (nedium) is not placed on a_ detection

surface @%g@ppg}]té gvf',fl%%%?ﬁfe qgte cShREtARGe thaydotaaensont Aerasop08fist gk 20

phot o-s tection circuit 40a does not output a

swi tching contraol,si SWotetesief anethigastntef almestwie cpacitAnghe
switch ﬁ&ﬁﬁfge%gpmgé%%}ﬁ{emgh ?%e- sensor array 100 and the grogp oglggéi vers
(top gate driver . 110, bot.t eritld bMlspdRéht erdtrddailayedr Blean ,

her ei %’aﬂ S‘i’eéfﬁérl?&?nfaﬁataegﬂ ri ve?lg%r oupP), and between the phot o-sensor

array 100 and the grou S LBl grivScdtppitaniathed iOpbsetved by thee be
assumed PRAEL-8eRI9E %5%%&%50@?%%36%@5&{%8% ance detection nethod i sag)npl oyed
as the medi um det ection et Rods .4 dplS16 B trddupbientl eleciGile 1698

03/ 0792?‘@t¢f@pPJ%@}%§@a %E%p%a‘faa{?ﬂetsc 200 is in the non-contact state, the
appar atus 200 can, be the t

J be.  Ln a floating state where the source
term nalis §, (’%éﬂreéérellp?ﬁéf%ﬂ V&lué’ach doubl e- gat e phot o-sensor 10

const i (Ut ng. Lo Phot g S eSO A Nal0% SRR lineoTReetattit griigbound
10 kept in the OFF state, it is possible for each double-gate photo-sensor 10 of the
photo-sensor array 100 not to be applied a bias Vgltage. Due to this,
| application of a bias voltage to each double-gate photo—s_ehsof 10 is limited to
only when a medium is placed. Accordingly, it is possible to prevent
"deterioration of the characteristic of each double-gate photo-sensor 10 due to

15 application of a bias voltage for a long time.

(Immediately After Contact)

In the fingerprint reading apparatus 200 which has been in the mon-
contact étate, a capacitance of about 100pF is generated between the
transparent electrode layer 30 and a finger FG immediately after the dielectric

20 finger FG is placed on the detection surface 30a in contact thgrewith as shown
in FIG. 14. The detection circuit 40a detects this capacitancé change
(indicated by a thin arrow in FIG. 14).

| According to the present embodiment, it is possible to relatively easily
detect a small capacitance change (a;t)out 100pF) which is gene;‘ated by the

75 contact of the finger FG, ’bc;,cause a capacitance inherently existing between
‘the transparent electrode layer 80 and the photo-sensor array 100 in the non~

contact state is almost equal to O as described above.



5 what soever is generated between the transparent el ectrode Iayer12700€cp§
the photo-sensor array 100. Therefore, any capacitance _that is observe mgy
-the deveeshmarxircuit 40a which is connected to the t r RESPRIUHE ! ect r ode
layer 30 is O, or an extrenely small value. Further, in the non-contact
state, by controlling the switch grajyp to be 10 kept in the OFF state, it
is possible for each doubl e-gate photo-sensor 10 of the photo-sensor array
100 not to be applied a bias voltage. Due to this, application of a bias

vol tage toea : to1Sensel SI6f d=ehl domblegateoph3RrsPniAen a
mediumi s 893@%&90%?%%1’ I r%lﬁ?ﬂi t is possible to prevent deterioration of

the characteristic of 0 ahe $hed erleanisothe fontgentast peate,
appl i citq ﬁnn%ffsscﬁuﬁﬁuggd\igﬁla%eﬂ?%?bg I gng time. (Imediately After

Cont acty . LN LNECLI DO Bl Bloheading gppasatud giiential ofl ks Hewensen the,

non- . capaci tance of about 100pF is generat edl bet ween the
transparent el ectrode |a 30.:80d -3 dtiReRthEGrafiBpaicat elsctaddeelayene
di el ectGOrYeBHORR gaelpa]ﬁflgs cﬁl%@%ﬁ Bnthe detection surface 30a in contact

therewith as sho in_Fl : 64i0At Lt sealid widDhe detedatiivelyhi s
capacﬁt%@lé@aéﬁﬁﬁg’toffﬂmr%ﬁréﬁ ]bd;ﬁq]glﬁﬁﬁ arrow in FlG 14) . According to

‘the present epbodi nent .~ S I L OoF el ab ¥idcy aeasall yapadtante a smal |
capaci t@ﬁgévé%é@?%%wpbggw%ggﬁ’ Jl,ngo generated by the 25 contact of
the finger FG because a,capacitan i nhepeniby fexbstFag thet detsttione

. transp@Rra&ge ePeltr S%Féerlaﬁvgr %Oéh%ng&tl%{eb@phot o-sengor array 100 in the non-

contact state_ is al ppst ual ..t g .0, as o1 LR e QY Bost \WDtRS/deTER M 30 1 7
OCT 2@%1t1P@Y/@PGgBB§§§@m Wﬁ%\&?’tﬁﬁ%%&if the source terninal S of

each doubl e-gate photo-sensor .10 is t tinsestiba, Bee idapbbitafit®at i ng
state wamguitn40ae ROWevsht At g ém ti{%uﬁ%%%fr 3ct ired to bg connected to .

the g{OOlé;gstf]{)é %g%x;vgelm a’c&‘xle %rg%s%)iaggntaselectrode layer 30 and the photo-sensor

array 100 in the non-contact state is almost 0, as described above. This

makes the detection of a small capacitance change due to the contact of the

finger FG easier. And a detection circuit'having a relativeiy low detection

sensitivity can be employed as the detection circuit 40a, resulting in a reduced
15 cost.

Further, even in a case where the finger FG ig charged with static
electricity (charges) at the time when the finger FG is placed on the detection
surface 30a in contact therewith and a capacitance change is to be detected,
the charges will not flow through the double-gate photo-sensors 10, but will be

20 discharged to the ground potential via the escape routing PL and the reverse-
" parallel diode circuit 50 (shown by bold arrows in FIG. 14). This is bécause
the switch group is kept turned OFF, and electrical connection between the
photo-sensor arraj 100 apd the driver group and between.t.he photio-sensor
array 100 and the ground potential are cut off, as described above. Therefore,

25 it is possible to prevent or sUppress occurrence of electro'static damages and

malfunctioning of the double-gate photo-sensors 10, the driver group, and the

detection circuit 40a.



conventional, a capacitance existing between the transparent el edtt ad®e 2005
| ayer 5 30 and the photo-sensor array 100 in the non-contact state wll be
~a. rel at WRIY7937ar ge val ue of about 6000pF. Therefore, inPoF B H detect a
smal | capacitance change to be generated by the contact of the finger FG
the detection sensitivity nust be sgfificiently high. This increases the
cost of the detection circuit 40a. However, according to the present

i nvention, the capacitance 10 existing between the transparent el ectrode

| ayer 3@5@9@' £ P8 RhOLRT FeNSRRe Ceradiod0 i n the non-contact state is al most
0, as d scn%ed above. This nakes the detection of a small capacitance

change due AQ 108,500 aghoRf WiRn fiHOedeteetionsicrcnitAndOa defeetst i@ circuit
having a relati ve(fy ow det'éction sensitivity can be enployed as the

detection circuit .4 hBgld Be@n' @dHGRGthe d8nteestof therfitger, Féven in a
case mg?%a?%aglcfei %%%?EEF??&SH t(;:Shlar ged with static electricity (charges) at

the tinme whel. Wt HOREAAG 36, bl aRAThaIE Lhareblighhl 88w i3 wutpaetdil | n

cont act "¢ a Capacit'ance change is to be detected, the charges

will not f]owthrou 8- oSERS TN, bd thiel phdie- 20

di schafé@at&g’f%’é’ agghhg%gggﬁ#@aﬁﬁa%%gscapgﬂerﬂout i ’ng PL an% t he
reverse- parallel djode circuit, = I QW8 drfutldad 9. Thi s
is becaﬁ@gsort ﬁ’éraérmﬁb@ﬁn8¥&ﬁp%eétrg%&f?%%ggg,ﬁaeﬁghgl e(?trr i gal connection
bet ween the _photo-.sensor, arra d 1 - gr 310 aSERh t he

e ground potential are cut off, as described

above. Therefore, 25 it. isS _possi 0, " $B8 gnee. - of
el ect ro§9’é9?%tr8§%§§e ?ﬁj@erﬁﬁl 6%%@?1&?%&(%%&% hz(e%dt?ﬂgtj&g? ga?e plﬁ@

ot o-sensors

10, the driver group, and the, det [ 1{GUEDs 4Rereby/titk €inl Bt WO
03/ 0792 75apEg ?P@E?%%%Slg @%Pu?§oa%é oc;a B r%egr %?-?’nt Readi ng QO-ergreg?i on) As
descri bed above, when th et,ection circuit 40a detects the

10 reading operation 18 sta éd.

That is, immediately after the finger FG is placed on the detection surface
30a in contact therewith, static electricity is discharged to the ground
potential through the reverse-parallel diode circuit 50 in Quite a short time in
a case Where-ilzhe finger FG is charged with static electricity, and at the same

15 time, a capacitance change in the transparent electrode layer 30 due to the
contact of the finger FG is detected. Afterwards, the switch group is switched,
and the fingerprint reading operation is started.

Also While the fingeérprint reading operation is performed, the
capacitance in the transparent electrode layer 30 is monitored by the’detection

20 circuit 40a all the time (shown by an arrow of a broken line in FIG. 156). Ifa
reduction in the .capacitance; generated due to the contact between the
transparent electrodé layer 30 and the dielectric finger FG is detected, the
detection circuit 40a detects that the finger FG is separated from fhe detection
surface 80a. In response to this, the detection circuit 40a supplies a control

25 signal SG for stoiaping the fingerprint reading operation to the controller 50'a.
so as to stop the fingerprint reading operation, and to put the fingerprint

reading apparatus 200-ih the above-described waiting state. That is, the -



‘capaci tance change which should occur due to the contact of the fli Ad¥d £
with the detection surface 30a, a switching control signal Sswis output to
the 5 swbtish7group so that the switch group may be swit E&EAPEHP333d t he
phot o- sensor array 100 may be electrically connected-to the driver group
and the ground potential, as shown j,n FIG 15. Along with this, a control
signal SG for controlling the fingerprint reading apparatus 200 to start
the fingerprint reading operation is output to the controller 50a, thereby

the fingerprin 1Q.readi n persadn i ried, STt vikerei eheediaiel y
ver HEPPRRSRARE TR Ih e gbf BHRLIT S, TR S

etection surface 30a in contact
therewith, static electricity is dis [ the qgiveengoupohadtihal
throquOPFi‘éCtrl@W@PE‘@@?}éHé? 12 °¥%ﬁ5€6%| Orc%?%%%% in quite a@shgrt ‘time in a

case where the finger FG i.s.chatge ] S ' |88k Lithye (RRELE. t he
same 152n0uRd, POseRBBHIS) Ct“gr?@é 31&%3}}8%%%% }H}Ig %(%tac%\ig)ggrﬁ% e%: Y

ectrode | ayer 30
due to the contact o he finger EG.iS.: e s { ﬁ@/agh@sswitbla'ngvmtch
group i&k\bﬁ’t%ﬂﬂé@}mgaég%‘t Fﬁ&@r%ﬁ‘;}lﬁb}?g{e@ nggogg?astqi on is started. Also
while the fingerprint reading operation is perforned, the capacitance in

t he tﬁamﬁa@leﬂigﬂ@l%ﬁ’r ode layer 30 is nonitored by the detection 20
circuit 40a all the time (shown an arro f r {ipg tHatHHe 15).
I f a reductAbhhisntivpe, bE Iﬂ”cgaﬁlgé %@ﬁ&?ﬁﬂ‘é@cﬁd%@ ? oﬁléﬁgcé >

_ contact between the

transparent el ectrode |ayer 3Q.a t di.el e ic fin i tiact ed,
the dot encdiom bias clost copiadierailt srlb?lﬁha‘?etef’htgnf %%%‘?e e B8 Afadle efees

I's separated fromthe
detection surface 30a. In response.tqg.this, the ect| A S&UbierftOa
suppl i efingerprint mathsgsﬁllﬁfémo%ﬂfl%‘iebgﬁ@ﬁdﬁ%get ﬁ%a@%gﬁeggﬁﬁt readi ng
operation to the controller 50a so as,to _sto i bob w8AGLNY
oper at i ghgppdd(susppudedhandy ﬁ’@e@ﬁﬁentto t}}eeﬁﬁ?rngf %}gfg)agrﬂgg ggg 00. in the
above-described waiting state. §p is, the 1 7 OCT 2005 WD 03/ 079275

r &a

PCT/ JRD 3608355182 mhésrger siepIey| $§%&pparat us 200 is set back to a state
where el ectri cal

Further, also when the fingerprint reading operation is completed, the
ﬁngerbrirét reading apparatus 206 is set back to the waiting state, by
switching OFF the switch group With a stop of supply of the switching control
signal Ssw under the control of the controller 50a. |

15 As described above, according to the present embodiment, each sensor of
the sensor array is electrically cut off from each driver circuit and the ground
potential, in the non-contact state where a medium is not placed on the
detection surface. In the non-contact state, a ‘bias voltage is not applied to
each sensor. A bias voltage is applied to each sensor only when a medium is

20 placed' on the detection surface. Therefore, it is possible to restrict
deterioration of the characteristic of each sensor 10 due to application of a bias
voltage for a long time and thus to improve reliability of thg image readipg
apparatus. | |

Further, in th.e waiting staté where no medium is placed on the detection

25 surface, no current flows through each sensor. Therefore, it is possible to

reduce power consumption during the waiting time.

TFurthermore, in aw case where the capacitaﬁce detection method 1s



connection between the photo-sensor array 100 and the driver group,; gpf e
ground potential is cut off, just |ike the above-described waiting state

-(see Fl &0 odehp27sby switching OFF the switch group by st oBETAE3&EEMI ying the

.switching 5 control signal Ssw. At this tinme, by driving the warning unit
60,- a notification that the mediumgshas lost contact with the detection

surface in the mddle of the fingerprint reading operation, thereby the

i mge readi ng operation has been stopped (suspended), nmay be nade to the

user of the apparat,us 2 it . ki ahth Sn8tass Cor the
li ke. Fﬁmlﬁ@ﬁ%a(f) 25 %%%u}(%ﬂe c%t@ch&? RO, dih@hthe tRppaRghls plsage

ngerprint reading operation is conpleted,

;C\f . CL: Egzweqrggrgi e{%gﬂ%ﬁm . gh a%%@&ggEéj%ﬁ%%%l% $eS8bePABK trantherensi dlecyodeat e, by

roup wt stop of supply of the sw tching
control . signal Ssw.under the con t §2kbeachQatel zaAsbe
descri béW%@Se‘?‘na\é\%@r @ﬁﬁ&o'ﬁ%nﬁ%eaﬁ dbot iF BEM o

préséent enbodi nent, each sensor of the
sensor array is electrically,cut off. -£9C 14 feffdct QUEdD aithridae
o ound SHEPERAILS 1 TR ETHON TEBHE bl SO aer S o

re @ mediumis not placed on

the detection surface. IQ %he n&n-cont act state, a bias voltage is not
appl i e? dhengachestons 690534 B LG ge is applied to each sensor only when

a nediumis 20 placed on e detect.on su%?& ~ Therefore, it is possible
to rest riSecondimperimprBhobtoare REAGINE FEPALTI S 0f each sensor 10 due to

application of a bias voltage éor.a | ong..t . 150, 4 SHOK-OX@in
reliabilityF3G.tHe Bnagdlagsad § o%raatpgg}cm u??ﬂteﬁo@uiﬁ%\ b hegrg)wai tilngg state
where no nediumis placed on the_ detection, 2 sur;e%gﬁti&per&%ﬂ.ent flows

t hr ough smmrasensotordim@iesseeond FIIROY of B Bresrahles POWEr consunpt i on
O, e e R T, AR o s S S 3R o
10 the above described photo-sensor syste;n (see FIG. 5 and FIG. 6).
Components same as components shown in FIG. 1A, FIG. 1B, and FIG. 5 will
be denoted by thé same reference humeralé, and explanatiqn of such
components will be simplified or omitted.
The present embodiment relates to a structure for driving the photo-
15 sensor array in accordance with whether a medium is placed on the éetection
circuit, in the image readingn apparatus having the same structure as the
above descﬁbed first embodiment.
As shown In FIG. 16, thelimage reading apparatus accordin‘g'to the
present embodiment comprises a detection circuit'(medium detector) 40b and
20 a controller - (operation controlling means) 50b. The detection circuit 40b
detects whether a medium is in contact with or is sepa;‘ated from the detection
surface by always ‘monitoring a medium placement' signal from a medium
detection mecilanism constituted by the transparent electrode layer 30 formed
on the photo-sensor array 100, and outputs a detection signal in accordance
25 with the detected state (contact detection signal or separation detection

sigﬁal). The controller 50b receives a detection signal output from the

detection circuit 40b, starts the image reading operation of the above-



‘enpl oyed as the nedi um detecti on met hod, since the apparatus 2004i7sgeDP 2005
structured that the capacitance existing between the transparent el ectrode
-l ayer 3@oan@742e phot o- sensor array 100 in the non-cont AU T an be
suppressed to a very small value, it is possible to easily detect a

capacitance 5 change due to a contagf of a medium <Second Enbodi nent of
| rage Readi ng Apparatus> FIG 16 is a diagram show ng a principal part of
an i mage readi ng apparatus according to a second enbodi nent of. the_present

invention. Jhe expl a i ikl Bgdneisieibel iovedsy dtaitfmaquthee%? 1Yy P the

struct u %‘Scﬁ‘geglﬁﬁ&ﬁg&%}gg&%scri bed phot o-sensorlis;és%edn;i (see aFiigndg and

FIG 6). onent s Qe Bitsors Rgmraliof the GetamlonHIER 23 8- and FI G

5 wll a%@%@&@&&‘b@tﬁﬁt gzcﬁ%?%ferenc% nuneral s, and expl anati on of such
5

conponents will, be simpl.ifi . QMhti@drd e pids ersepentioen MeheCHE ates to .
a strucﬁ@@é%ﬁruﬁg%f%g 1%‘%e p g\‘thg{? 15 sel;lsor array in accordance with

whet her a medi ﬁg}]%gea'g%%gi%no%i%{t?ﬂ.detﬁﬁfﬂh@@, cthe ubdntrolier Hedl nagelif®adi ng

appar at §£0FavP Structure as the above descri bedgfgé(s@t e
enbodi nent, As shown in Fl : B gR ot &t g0 colppangt @sc.Ad@ordfng to
the pt esedateBRiRR nEHtE% o 0?%%3? r:}%det eg)tQi on circuit (medium detector) 40b

and 20 a controller - (operation controlling means) 50b. The detection
circuit ohbpngeiE@se 4atét her a mediumis in contact with or is separ at ed

fromthe detection surface hy, al 00, LOtH e tectidi dirouit 40krrerihesi gnal
from a nmedi dmthgetebesion s ai}?ﬁée\r%@% nstli)%{)ed‘b;e/ t he transparent

el ectrode. layer 30 forped n-the - 4 aYlokIRyehseparationt s a
det ect i crongredleal50b 2 gﬁggﬁ]ggorggct\,ﬁ%%rcﬁﬁg%géﬂﬂ ghd )low-leve o

etected state (contact
0o L S SR Sl e ot s
}32; / 5 %ggﬁr@;ggclx g%rigagg rigtdieggctgzl. t E)% ﬁgogt%e} ﬂa&,@n-ra 205w & 3¢ PSR T
of a medium froﬁ the detection surface is detected, a low—levlel contact
" detection signaland a high-level separation detection signal are to be output.

The controller 50b includes an operation control unit 51-and an OR logic

unit 52, as shown in FIG. 16. The operation control unit 51 cont.rols the start

15 and stop of the operation for reading a medium image based on a detection

signal (éontact detection signal or sej)aration detection signal) output from the

detection circuit 40b and an operation completion signal which is generated

when the image reading operation of the above-described pho’;o-sensor gystem
is completed. The OR logic unit 52 controls inﬁutting of a detection signal

20 (separation detection signal) and an operation completion signal to the

operation control unit 51.

The operation control unit 51 performs control for starting an operation

- for r‘eading a medinm image by directly receiving a contact detection signal
output ﬁoﬁ the detection circuit 40b as a reading operation st%?ﬁ signal.
25 Further, the operation éontrol unit 51 performs control for stopping the
operation for reading a medium image by receiving a logic sum (OR) of a

separation detection signal output from the detection circuit 40b and an



34 described photo-sensor system and obtains image data of the negi b'@?iZﬂOE
accordance with at | east a contact detection signal of the detection

-.si gnal , vamos/0®t@®ps the i mage readi ng operation i n accor dBETEPEEEFSa
separation detection signal of the detection signal. Further, the

controller 50b applies 5 predeterm neﬁ i mage processing (extra processing,
collating, etc.) to the obtained indde data. As the detection signal to be
output fromthe. detection circuit 40b to the <controller 50b, a high-1Ievel

contact detection sjgnal . Li jseparajeration deheol noit 81.gml are
to be oOPHIHA 19%0%”13?25)%%%?%1%8%%%8? a rredi%ﬁwith the 10 detection

surface is detected,. On the.other hand, in a case where separation of a
medi um ﬁrr&‘%a%%oﬁ%”@é@ﬁ %ﬁpéﬁﬁ%(‘:e is detected, a | owlevel contact

detection signal_ and a high-level s At deteeti@wihaohal daeeido be
out put . The%@ﬁ?@%@l}’e}n% SFrY@?eifge%%%ﬁ&g%deg%tsi on control unit 51 and an OR

logic wunit 52, as shown in FlI 16.-The: j SPRidOLvstigint tdtheontrol s
the st asurfacs, kel OPEHFIOH Cpﬂgm?ﬁg}lgt‘?]b%ﬁ#%%%?g%ﬁ%%gﬂnedi}:Jm i mge based on

a detection signal (coptact, detection.signal:_ot. anal i eindat echiaen
si gnal § @@F@ﬁ@ﬂf%ﬂ?ﬂngdg@cﬁe@ﬁ“@i F&l&i% ’ iBbEg(Fslo Han operati on conpl etion

shove. ssrcamse ot stsonsst Syt I FIASIARIERDY " ogt o U 52
oo an aper i dhsashe bern 51 o o AL, ERGRERI RIS Rem o)
O e aonenrhmsioy Gevecr s B el P PRy e o
25 Fur hire opéstiapoetFonusshbLoPHIIE SR Nt O R Rhe Brs oreLPEng
2 selér and dpgdetiactirorers 04 8P PORLBPRITGHALHE ot ot o PR EUI0E ahaan
Proe gotiggnSga\l/ig dg"?x/ngr7192207,5and the drain driver 180), so as to stop or complete the
image reading operation and to set the image reading apparatu§ to the
._ vs}aiting state in accordance with a separation detection signal output from the
detection circuit 40b or in accordance with an operation completion signal
15 generated inside the operation control unit 51. | |
Accordingly, in the image reading apparatus according to the present
embodiment, in a case where a medium gets in contact with the detec’(?ion
surface, the image reading opération is automatically started by the controller
50b. In a case where the medium is separated from the detection surface, the
20 image reading operation-is forcibly stopped (suspended) by the contro]le;‘ 50b
even in the middie of the image reading operation, so that the driving of the
photo-sensor array. is stopped.
The structure of the controller according to the present embodiment is -
merely one of examples applicable to the present invention. The present
75 invention is not limited to this structure. Any structure is possible as long as

"it can at least start or stop the image reading operation in the photo-sensor

system in accordance with a detection signal output from the detection circuit.



"PCT/ JP03/ 03335 35 operation conpletion signal generated inside the gcT 2005
operation control unit 51, as a reading operation stop signal.

-.Accor di Rgh y3/079rsa case where a nmediumgets in contact w poTihes/mdedsecti on
surface, the operation control unit 51 shifts the photo-sensor systemto
the 5 operation for reading the mediymimage, in accordance with a contact
detection signal output fromthe deté tion circuit 40b. On the other hand,
in a case where the nediumis separated fromthe detection surface, or in

a case where t he i mage di ol aSTPh elebsbtion ignapar:at bon
cont r ol FwtRers # @Eﬁ?&o‘ies)m%ﬁ 9]tg?Ll ng?%{ftﬂcoér? rol signals #g, gIz%bg, 10 and 4pg
to the drivers of the photo- sensor system (the top gate driver 110, the

bot t om Q@E%“]@rﬁl% "120, and the drain driver 130), so as to stop or
conplete the inmage readi er at t & NBYSn Avehtappar at us
to the wailbiegl 3ReeLiC né}g%ecg‘?r&ﬁﬂ er%[@ﬂon PorStite hﬁg%n e

a Separat | detection signal
output fromthe detection c 40b I, oL @fetr[gn@@t@pggéatlon
conpl et bm@hmabwegitéﬁétlétia ebeotg)ﬁ%tgl?%ﬁ%@ontrr ol unit 51.
Accordingly, in the inmage reading appar atus according to the pr esent
enbodi nEmewingsS.a case where a nmedi um gets in cont act with the detection

surface, the inmage readi ng opera t|on i auto

control l er F86n.11 i & fé%t‘g& Vt?mc?% fezgg%%att&g{igrlg%lét)%ﬁag%t ection
surface, the 20 i mage readi ng operation for OPR ed) by
the contreeflireg OmRrabyeREHHRS A %Pep’tﬁ Pﬁe ?ﬁﬁg@?’%ﬂtadl ng oper ati %d

that the driving of the photo-sen rra ssto ed of the
cont r ol lexplamebodimy bomade By @é%‘?st ?ﬁi’&ﬁl&é 88 de%&%oe?eggﬁtcexanpl es

applicable-to the present |nvent|§ itﬁ pr esent 25 invention is not
limted dfd:hbhmgﬁtlra@dmgéppwum( et ik is possible as long as it can at

| east start or stop the inmage reading operation in the photo-sensor system
in acg6rdand8l@iih a detection signal output fromthe detection circuit. 1
7 O CT 2005, . :

First, when power supply to the image reading apparatus 200b is started,

| the detection circuit 40b and the controﬂer_BOb are in a state to be driven, and
the image reading apparatus 200b are set to the waiting state. |
That is, the detection circuit 40b gets into 2 state of monitoring all the
15 time whether a medium is placed on the detection surface formed on the
photo sensor array 100. The detection circuit 40b continues the operatlon for
monitoring a change in the electrical component of a signal obtained from the
medium detection mechanism formed around the photo-sensor array 100.
Tn this state, when a medium is plétced on the detection surface in-contact
20 therewith, the detection circuit 40b detects the state where the medium is in
contact with the detection surface by a change in the componént of a signal
obtained from the medium detection mech.anism, and outputs a contact
detection signal to the controller 50b (operation control unit 51).
(5102)
25 The controller 50b (operation control unit 51) starts the image reading

operation by receiving the contact detection signal as a reading operation start

signal.



WD 03/079275 PCT/ JP03/ 03355 36 Further, a contact detection signal "aB@T t2605
separation detection signal may be a single signal. Next B)%CJfI c drive
-.cont r ol WopB&2’dn for the inmage readi ng apparatus havi r?&'r{%”

above-descri bed structure will be explained with reference to the 5
drawings. FIG 17 is a flowhart shogyng a drive control operation for the
i mge reading apparatus according to the present enbodi nent. The foll ow ng
explanation will be made by tinely referring to the abqve-described

structure mefatibeHs@aerdeaditigpaspanaths opstation oy reading Iileé’r“r‘gt when
power supply to the image reading apparatus 200b is Startfg.dq peig etection

Ci T cui t; 40h, BYAdEiSORLE Abalum gy, evhite ahstcteersol b the
i mge rea ng apparatus 200b are set to the waiting state. That is, the

det ecti on 400 gelSvb Woltaes l(@tresef prisej opienthaige mHee, Al @ e
whet her %pge%l% r%tc?rs eacedvon tf@ detection surface forned on the

phot o- Sﬁ?ﬁfﬂ@pg gbflﬁgg) 1?10 0, TRStSletesirk o 6f tiosipho#bbemzontamars (0NLne A5t at i on
a

for nge |n the el ectrical conponent of a signal obtained

from tﬂ? 1gﬁ§,ect| on nechani sm forned-around the photo-sensor array
100. ]Pﬁlsgqg hen a nmediumis placed on the detection surface in

contact 20 @% gvmth the detection circuit 40b detects the state where the
mediumis i g’ ntact with the detection surface by a change in the

conponent @ gg% %ﬁ@ﬁ%‘i‘dre the MBdivwmideigec tthercomboeni 0% and

outputs a c I on Si gna o the controller 50b (operation

. control ,unit, 51). 0 & oPAakt (epepatition fomteadingnit 51)
starts tPRETPHOTEC ﬁﬁ@‘ﬁ%ﬂ ?’Bﬁﬁ If/vih(réglcl:el Vi ng the gont act detection

signal ag eamerade.l%cljrlx ?I%agg?é %6151%?(31:%&61” si ghal
10 (5104)

Fven while the operation for reading the medium image ;s performed, the
detection circuit 40b continues the operation for monit.oring a change in the -
component of the signal obtained from the medium detection mechanism.

Then, if the medium gets separated from the detection surface before the

15 operation for reading the medium image is completed, i.e., in the middle of
. performing the operation for reading the medium image, the detection circuit
40b detects a state where the medium is separated from the detection surface
by a change in the component of the signal obtained from the medium
.detection mechanisnﬁ, and outputs a separation detection signal to the
20 controller 50b (operation control unit 51).

(S105) | ,

The operation control unit 61 forcibly stops (suspends) the operation for
reading the medium image by receiving the separation detection signal as a
reading operation stop'gignal via the OR logic unit 52.

25 | That is, the operétion control unit 51 performs an operation for cutting off
application of the drive voltages to the photo-sensbrs 10 of the photo-sensor

array 100, by cutting off outputting of the control signals ¢tg, dbg, and ¢pg to



'170CT2005 WO 03/ 079275 PCT/ JP03/ 03355 37 That is, the controll er

208
perfornms the operation for reading the nmedium image by scanni ng _t r?@é. um
. i mage, whioBe7wMe drivers 110, 120, and 130 apply predett&THEAYE R i ve

vol tages (a reset pulse, a pre-charge pulse, and a reading pulse) to the
phot o-sensors 10 of the photo-sensorgg@rray 100 line by 5 line

sequentially. (S103) During the operation of reading the nedi um i'mage, t he
controller 50b (operation control unit 51) nonitors whether or not the

operatign for. Iead theq FROI UM ROEhiss thoimibgt edadie aBR@WBLUSEN whi | e
t he opéﬁﬁt({%ﬂm{sor r’glgzc?l’n%ﬁt he nmediuminmage is perfornmed, the detection

circuit . 4Qb,contiAue eR kR frarihwominhpleting statbamy@ seh toHae
conponearlﬁn%(ﬁ%? e Hsi}%g%%%é]%tgt aﬁl%fj fromthe medi um detection nechanism Then,
if the rre%i um%ts separated fromthe detection surface before the 15
oper at i BAFRE S¥8%di ng the nediumimage is conpleted, i.e., in the niddle of

perform ng.%?@ operation for reading the nediuminmage, the detection
circuit 46 etects a state where the nediumis separated fromthe

det ecti on surface a.cha i @[5@@' geat coaftrdlhenisifn alecelveaianed from
the nédi ums-[nd%tcéﬁ‘? W%rﬁéﬁﬁacﬁgﬁlmarﬁ\%@%ﬁt puts a %epgr ation detection signal
to the 20 control].er 50b (operati cont 6 tai ) 1H SHR5middlee of

oper at | TRROABE (ARSI 2HAR t5T8R 5[(—‘%’5% ﬁﬁte;)ag?%gg ({és%h%%(ge}%dé?%l%e operation for

readi ng the nedi i mage,.b ecei yj tq gt eohtillesi HOial as a
r eadi ngpéﬁé?%ﬁ%xﬂéto@ﬁg%tflaﬁ Vi %M%ﬂégﬁ%%{a%igni%@éz. 25 That is, the

O O SO L o L SR A AR 20 o et i
phot o- Sggs, (I)J:Eedium is separated from the detection surface in the middle of the image
10 reading operation and the image reading operation is stopped (suspended), by
a sound, light, message display, ete. |
Then, the detection circuit 40b continues the operatidn for monitoring a
change in the 'signal component in accordance with that the medium is again
placed on the détection gurface in contact therewith.
is (8107
On the other hand, in a case where the image reading operation is
completed normally without separation of the x:qedium from. the detection
surface in the middle of the image reading operation (5103), the opergtion
contl;ol unit 51 performs an operation for cutting off application of drive
20 voltages to the photo-sensors 10 of the photo-sensor array 100 by cutting off
outputting of control signals dtg, dbg, a.n.d‘ dpg to the drivers 110, 120, and 130,
in accofdance with an operation completion signal generated inside the
operation control unit 51 when the image reading. operation is completed. As
a result, the image reading apparatus 200D is shifted from the image reading
5 state to the completing state, and is set to the waiting state.

Then, the detection circuit 40b continues the operation for monitoring a-

change in the signal component in accordance with that a medium is placed on



‘array 100, by cutting off outputting of the control signals 4tg, t+gocargs
Mpg to WO 03/079275 38 1 7 OC T 2005 PCT/JP03/03355 the drivers 110, 120,
..and 130we7905t hi s, the image reading apparatus is sHEHEPIBM t he

i mage reading state to the conpleting state, and set to the waiting state.
(S106) .5 In a case where the contrgdler 50b (operation control unit 51)

.receives a reading operation stop signal (separation detection signal) in
the mddle of performng the operation for reading the. nediuminage, the

control l.er ,50b. driyv g tohdref@tho perform an operation for

not i fyiﬂ&@%@%g%l’s“ﬂ%g?ta%? e rrg%xlﬂ%r% is separated fromthe detection surface
inthe m dc{éﬁ g{) the image 10 readi ng operation and the image reading
operation i 9 pped (suspended), by a sound, |ight, nessage display, etc.
Then, the detectjon circuit L hues jtheniped dnigie porcessingt @0F ng a
‘change ‘i n theew; %P%Forbtc?ﬁg%gﬁ?b‘?e%?%%%%%dance with that the mediumis again
pl aced on the detection surface.j theeemhise rddialdharéus he

ot her h&KYDPi an%%{?éﬂﬁm@?%t% 1?2%3%% g‘?d?ng opera% on is conpleted
normal | y without separation of .t he [ RaRt he detgeipant wadimge 'in
the midareording He tadees df’ﬁj&’ogb%lrgg?i%g‘a glOS), the operation control
unit 51 perforns_an operation for.cutt] JapR! ieadd eptahedrbyweh0

vol t agespetation. Hsse -@eg}%%rlglaf@ d¢t4 h%@%ﬁ%%-sensorﬁ%rray 100 by cutting
off outputting _ of control signals #g, 4)bg, and 4pg to the drivers 110,
120, andm%@,reaﬂm%%@@é’ﬁ‘ce with an operation conpletion signal generated

corol o co. REC Snsgmuraiunosifie FoliiRy DoATRSSmemeE 2,
;[/\12i6t : %gc;n;rggé Q}?e gi?msc%xf;eeoft t%e.t 11%fce%1nll_;)cl>a%tn'1enr9: St Bl&itiRANEb 1% SRtichoret dfe
10 the second embodiment. In this case, in the waiting state in step 5101 ?f the
flowchart of FIG. 17 Whére power supply to the image reading apparatus 200b
is started and the detectioﬁ cireuit 40b inonitors whether or not a medium is
placed on the detection 'surface, clectrical connection between the photo-sensor
array and each driver may be cut off. And in a case where :i_t ig detected that
15 a medium geté in contact with the detection surface, the photo-sensor and
each driver may be electrically coﬁnected, and the image reading operation
may be started in step §102. Further, when separation of the medium from.
the detection surface is detected in the middle of the operation for reading the
medium image in step S104, or when the image rg_ading operationis completed .
20 normally in step S107, electrical connection between the photo-sensor array
and each driver may be cut off and the image reading apparatus may be set to
the waiting state.
In any of the cases where the image reading operation is normally-
completed and where the image reading operation is forcibly stopped in the
25 above-described flow, there is caused unevenness in eﬁ‘ectiye voltages due to

polarities of and timings to apply the drive voltages (bias voltages) to be

applied to each gate electrode of the photo-sensors (double-gate photo-sensors).



‘Then, the detection circuit 40b continues the operation for nonittOCNRE
change in the signal conponent in accordance with that a nediumis placed
~on 1-7 Wo@3/872@05 WO 03/ 079275 PCT/ JP03/ 03355 39 the det&dtiPBHI3SH face
again in contact therewith. (S108) Then, the controller 50b perforns
predeterm ned i mage processing (for zgxanple, fingerprint collating, in a
case where the inmage reading apparatus 5 according to the present
enbodi ment is applied to a fingerprint reading operation), based on the

| mage A3t Ay fta dd 1 RA A BP0 poRirttyds hyntineedrtade appltidiy B5eFaei on. The

i mge ding apparatus according to the present enbodi ment may conprise
the st r%i%t‘%éﬁ%soghfe&? aridel St R%@ﬁi it pdsitiad tidléoard trappedsinribet gat€ of 10
A ]

t he secbor I'ment. I'n this case, in the waiting stateigﬂstegﬁ%&Ol of
the flowchart of £ Eh PRVRE S B ¥hé phbhesdimage andademg ar at us
200b i%ﬁgﬁg?l?sg&h%?}\e#gn%cti on circuit 408 noni tors whether or not a

medi umi.s placed eetiQn surface, electrical connection between
t he pho?]?)@rsa?g %Sﬁl%%?le]i??%:dn%g{élgg% river may be .cut off. And in a case where
it is _detected that . i ety bf sppIaet 4 WiekyBrdeHsi ad etodiageoto
surfade, th 0;9?(8{‘:(9-1%%%5%5?1)%6%”0% dér% ver may be electrically connected,

Sopar ot PRI GRS RECHURE T £5 B PR e e e T Getaci od In the

separ at F8 etection surface is detected in the

m ddl e of the operagtjon.for r j ‘ i i &rifedsiemeditiely or when
t he irra@§°?e§§(ﬁ’ﬁ]§ %f)tg’realtrfl%%e irggg{c]%{%?ﬁeegggogg%%mw irn step S107,

el ectrical cqnnection betwee e en rafdA¥o tAg &ddedh cdntnodr nay
be cut Gfferandf €Re ’gég‘?pégaglrr?lg% glgggggqlﬁs %g{/o be g:sle(t? to the waiting

o s, st R AP g e aratuamen 1,
10 caused by unevenness in the effective voltages applied to the photo-sensors,
and to prevent deterioration of the elemental characteristic.

A case where the operation for reading a medium image is performed in
step S102 has been er;plained. However, -in this step, not only the .regular
operation for reading the.medium image, but also an operation for adjusting

15 sensitivity of the image reading apparatus using a medium image (an
operation for setting the optimum reading sensitivity) may be performed prior
to the regular image rea.ding operation. That is, in step S102, after the
optimum reading sensitivity is set by performing an imaée reading operaﬁon
for sensitivity adjusting purpose using a medium, the regular image reading

20 operation may be successively performed. |

As described above, according to the present embodiment, in a case where
a medium placed on the detection surface is separated from the detection
s{n'fat;e in the middle of performing the operation for reading the medium
image, the image reading operation is stopped immediately. Therefore, it is

25 possible to ‘sﬁppre_ss wasteful continuation qf the image reading operation and

Waéte of processing time. Further, when the medium is placed on the

detection surface again, it is possible to start the image reading operation



23 above-described flow, there is caused unevenness in effective yql papeggs
due to polarities of and timngs to apply the drive voltages (bias

-vol t agesyotoders appl i ed to each gate el ectrode of the plroroPszesss S
(doubl e-gate photo-sensors). 1 7 0 C T 2005 WD 03/079275 PCT/ JP03103355 40
If a voltage inclined to a specific pglarity is continued to be applied to
the gate electrodes, there arises a problemthat positive holes are
trapped in the gate el ectrodes, thus the sensing characteristic of the
phot o- sg %éﬁa@&g ﬁb@iﬂ%@tt@ﬂe in%?é' ACA®AE Sipparwdd sHiftsdétibei waiatrglstaie To

over come I's probllem a step of applyrng a reverse-bias voltage to each

g2t e el hbh OG>0 83l fCAREhe (A1daRh) SNAoBbEEGI iteral egstimppithed I n

the process cyclé o eadl ng operation, nmay be perforned

i mredi at el . f ?{g QA et WEtoIHd Adtettiohhi s

drive coor?te%%ﬁl&fl%g{ H:boél?{ci S Sgggftﬁﬁﬁ%e?%gagﬁ%%a%or abl e reao? i r?age by

renpovi ng._i.pfl uerge . . i : I 2od/ 6d 4 B

ol | cd e s e e L S e B B "t ha

el emsn%al characteri stci. 1sbycase where the operation for reading a medium

i mage 'sa%rr?%?w °r" "S5F'8p "S102 has been expl ai ned. However, in this step,

not only the, regul ar, operat]i i I ka0 eSO an
?PI%?% wa%%ﬁg%égfﬁr{l%.sre?%g%ﬂ%g B ff?éjﬂ%cgﬁﬁ GurfReH, R

operation f seénsitivit the 1 mage readi ng apparatus using
T B R e N
rage 1SRRG AP AEPEY TOPIREaRR Jri Camit ik fil SRl bérRBl SARHE, TN
doscr | DethehBYo Lt g™ O LR LOBHE BG it hp i BEE I 28

medi um pl aced on the detection surface is separated fromthe detection
sur f ad® PROYOREDFPERII e of perform ng the operation for reading the nmedi um

Furthermore, in a case where the medium is separated from the detection
surface, it is possible to notify the user that the operation for reading the
medium image is not performed properly (that a problem happens) by
perfornﬁng ‘a predetermined warning operation, and to urge the user to place

15 the medium on the detection surface égajn and execute the image reading
operation. Therefore, it is possible to obtain a proper read image of the
medium, and to perform preferab_le image processing based on this read
image,.

Various embodiments and changes may be made thereunto without

20 departing from the broad spirit and scope of the iﬁven’cion. The above-
described embodiments are intended to illusti'ate the present invention, not to
limit the scope of the present invention. The scope of the present invention is
shown by the attached claims rather than the embodiments. Various '
'modiﬁcatidns made within the meaning of an equivalent of the claims of the

25 invention and within the claims are to bé regarded to be in the scope of the
present invention.

This application is based on Japanese Patent Application No. 2002-75811



‘iTage, the inmage reading operation is stopped i mrediately. Ther e{qreeT izhosi S
25 possible to' suppress wasteful continuation of the inmage reading

.. oper at w0 0ap273nast e of processing tine. Further, when PREVREAP!M i s pl aced
on the detection surface again, it is possible to start the inage reading
operation 1 7 O C T 2005 WO 03/ 079273 PCT/ JP03/ 03355 41 i nmedi ately,
because the image reading apparatus shifts to the waiting state soon after
the i mage readi ng operation is stopped in order to cont] eration
for noRlédbh Maydhel He200handddpameiesPRieTddhR etig Nor T Zoa it AP
surface. Thus, it is possible to inprove the conveni ence of the innge .
r eadi ngn Ma@pag A2062 shéinelnding spaetficatinm, HbEMSMEAVIHES FRELFTITE s epar at ed
fromthe detection surface, the driving of the_jinage readi ngﬁ&p@gaﬁﬁat us is
st oppedjsTaRdiaiekyof Thersfoeelapaneses Pabent Binplicatigneiéntce & 1ight
fromcomng into the photo-sensors when they are driven, thus to suppress
det er i @fatinOpy 9éferbiecechiaitaehtireisti c of the 10 photo-sensors. Furthernore,
in a case where the nediumis separated fromthe detection surface, it is
possible to notify the user that the operation for reading the medium
image is not performed properly (that a problem happens) by performng -a
pr edet er mi ned war ni ng oper atlirdmst:datApolicaly@ityhe user to place 15 the

medi um on the detection surface again and execute the imagfi r eadi ng
operation. herefehtoniis Heﬁlgaggflﬁdsdtﬂettombimmge prqeesyeg fieddd i nage of the
medium and to-perform preferable i nage processing based on this read _

i mge. Various enbodi nents and changes nay be made thereunto w t hout 20
departing fromthe broad spirit and scope of the invention. The above-
descri bed enbodi nents are intended to illustrate the present invention, not
to limt the scope of the present invention. The scope of the present
invention is




shown by the attached clainms rather than the embodi ments. Various y get 005
nodi fi cati ons made within the neaning of an. equivalent of the clalns o?
~the 25 invention and within the clains are to be regarded to be in the
scope of the present invention. This application is based on Japanese

Pat ent Application No. 2002-75811 WO 03/ 79275 42 1 7 OCT 2005

PCT/ JP03/ 03355 filed on March 19, 2002 and Japanese Patent Application No.
2002- 75937 filed on March 19, 2002 and includi ng specification, clains,
drawi ngs and summary. The di sclosure of the above Japanese Pat ent
Applications is incorporated herein by reference in its entirety. 5

I ndustrial Applicability This invention is being applicable to an inmage
processing field. 1 7 0 CT 2005 43 CLAIMS 5 1. An image readi ng apparat us
(200) conprCEAMMES a sensor array (100) which is forned by arranging a
plurality of sensors (10), and has a detection surface (30a) on which a
mediumis placed; a drive controller (110, 120, 130) which perforns an

i mge readi ng operation of supplying a predeterm ned drive control signal

to each pf the geNsQrebdifY apardthe(2DONESMprishiy: array (100), and reading an
i mge pattern of the nedium placed on the detection surface (30a); a

e um et ot o 890 oo, A AR SRR B0k e
(0 A ol SRS ¥ SR b TS, S
a drive controller (110, 120, 130) which performs an image reading operation of
supplying a predetermined drive control signal to each of the sensors (10) of the sensor
10 array (100), and reading an image pattern of the medium placed on the detection surface
(30a);
a medium detector (40a, 40b) which detects a placement state where the medium
is placed on the detection surface (30a);
a connection switching controller (40a, 40b) which controls electrical connection
15  between the sensor array (100) and the drive controller so as to connect one end of each
of the sensors (10) of the sensor array (100) to the drive controller (110, 120, 130)
electrically when the medium detector (40a, 40b) detects that the medium is placed on
the detection surface (30a), and controls the connection so as to cut off the electrical
connection between each of the sensors (10) in the sensor array (100), and the drive
20  controller (110, 120, 130) and the ground potential when the medium detector (40a,
40b) detects that the medium is separated from the detection surface (30a); and
an operation controller (50a) which controls an operational state of the drive
controller, at least in accordance with a detection result of the placement state of the

medium by the medium detector (40a, 40b).



of the sensors (10) of the sensor array (100) to the drive contro{ l7e¢]c€;( %g
120, 130) electrically when the nmedi um detector (40a, 40b) detects tmdt e
~mediumis placed on the detection surface (30a), and controls the
connection so as to cut off the electrical connection between each of the
sensors (10) in the sensor array (100), and the drive 20 controller (110,
120, 130) and the ground potential when e nedi um detector (40a, 40Db)
detects that the nediumis separated fr mtheg}%etect'on surface (30a); and
an operation cchtroll NeN3Esd8) ‘%?Rﬂqr%‘t‘ﬁn&p%] agce “tgpt@rclﬁ"?lolmal state of the
drive controller, at |east in accordance with a detection result of the

pl acenent st at evlfreinhie a waiéhig statbythe penneetdinugwitrbingcqontrollerg40a, 40b) controls OCT
2005 44 2. The image readi ng apparatus (200) according to claim1, wherein
in a waitingeshbahetioh be acneoffithnelsstiita kongectionbetolebe each4Fahe sbikjrs CbNt r ol s
t he connection so as to cut off the electrical connection between each of
the sensor si(h0kensbPark4E(196)) S04 tHRIdriv¥ coAeSller (BIVY 1241630 dndarhe erjunal | er (110,
120, 130) and the ground 5 potential. 3. The inage readi ng apparatus (200)
accordi n? tﬁot%}?t%m 1, wherein the connection switching controller (40a,

40b) controfs to cut off electrical connection between the sensor array
(100) and the ive.controller. (110, 12 130) .when, r.eadi ng of the image
pattern of the di d illga%eorﬁ?)‘flgé @EPH‘W“?&QO? ?ﬁg&)edl%torcé% ﬁg operation by the
drive controller (110, 120, 130). 4, The i e readi ng apparatus (200)
according to cI‘é(h?‘f’?lf,th‘?\ﬁ@?"éf’tﬁpnt%tcafqg\ﬁé’n%ﬂ?ar%ﬂ%ésgg(%%@f’gltgﬁ}“‘1 0) incl udes
a power supplier which supplies a predeterm ned drive voltage to the
sensor ar r ayletiioal) conBectibhdeiwaey dhe seaskirragras f pah) andi she(drog)coniseltar di Hy 126, cl ai m
1, 15 wherein the connection switching controller (40a, 40b) includes a

swi t chi ng unit) whenVikadi¥\bf the\MhageSyidermbf thl niediupt B\dodpikbtébbywheimbpe sensor
array (100) and the drive controller (110, 120, 130) and the ground
potenti @h. Geaditii€opePAia8 bheRMiME: @RRBNAUS0,(12001309ccording to claim 6,
wherein the operation controller (50a) supplies the switching unit (SW,

SV, 4. The image reading apparatus (200) according to claim 1,

wherein the drive controller (110, 120, 130) includes a power supplier which
supplies a predetermined drive voltage to the sensor array (100).
5. The image reading apparatus (200) according to claim 1,

15 wherein the connection switching controller (40a, 40b) includes a switching unit
(SWt, SWb, SWd, SWg) which is provided between the sensor array (100) and the drive
controller (110, 120, 130) and the ground potential.

6. The image reading apparatus (200) according to claim 6,
wherein the operation controller (50a) supplies the switching unit (SWt, SWb,

20 SWd, SWg) with a switching control signal for cutting off electrical connection between
the sensor array (100) and the drive controller (110, 120, 130), when reading of the
image pattern of the medium is completed by the image reading operation by the drive

controller (110, 120, 130).



20 SWI, SWJ) with a switching control signal for cutting off el efért'] al
connection between the sensor array (100) and the drive controller iﬁf@ﬁ
120, 130), when reading of the imge pattern of the mediumis conpleted by
the i mage readi ng operation by the drive controller (110, 120, 130). 1 7 0
C T 2005 45 7. The image readi ng apparatus (200) according to claimb5,
wherei n the nedi um detector (40a, 40b) stpplies the switching unit (SW,
SWh, SWI, SW)) with a switching control signal for controlling the

swi t ching unit {Sw Ihe ggge reyfing apngyatus (0Ghacspidingcte dgimm.a det ection resul t
of the placenent state of the 5 nedium 8. The inage readi ng apparatus
(200) accor di ngvheseipithe medium gdeteater (402, HEbhuplien the swielong 10 6SWH,EBYb,
supplies the switching unit (SW, SW, SWI, SW) with a switching control
signal for BWegSWgalitlya sencteng corgrol bignsldosaont@iling)ythé H0@YhiiOuAihES Wit i ve
controller (110, 120, 10 130) and to the ground potential, in a case where
it detects thal stine sves) umdcsrdah@cRiih @Retcbiish Q61161 thoPlasethaGeud 30a); and
supplies the switchingunit (SW, SW, SWI, SWj) with a swtching control
signal for ﬁ%hﬁ]hpg of f electrical connection between the sensor array
(100), and e drive controller (110, 120, 130) and the ground potential,
in a case where, it tects that the 15 jumis separated fromthe

det ecti on surfggce (ggsjmagﬁ’.feﬁ‘ﬁ%g PR usr&‘ggj ?Fﬁoﬁiz?gatroa‘?%@ 7?’200) according to
claim1l1, wherein the operation controller (50a) controls to stop the inmage
readi ng oper at i Wherepphe mediym detecter{Pe 1408 (110, 120, 130), in a case where
readi ng of the image tp:attgarn of the nediumis conpleted by the inage

readi ng oper at i wpphss thhewidehingurib(EWoISVey, SWd,RQWepeith aGwiteBidy cotdol The

i mage readi ng apparatus (200) according to claim9, wherein the operation
control | er {igha)foséleqscdllyeconregimgneaskntg apag i #00)emtHeydrive@ontdslier €1 mpnpool | er
(110, 120, 130), by cutting off supply of a drive voltage to at |east the

drive contr edd)eidd 3 grddfd pokéihal, in a case where it detects that the medium is placed on
the detection surface (30a); and
supplies the switching unit (SWt, SWb, SWd, SWg) with a switching control
signal for cutting off electrical connection between the sensor array (100), and the drive
controller (110, 120, 130) and the ground potential, in a case where it detects that the
15 medium is separated from the detection surface (30a).
9. The image reading apparatus (200) according to claim 1,
wherein the operation controller (50a) controls to stop the image reading operation
by the drive controller (110, 120, 130), in a case where reading of the image pattern of
the medium is completed by the image reading operation by the drive controller (110,
20 120, 130).
10.  The image reading apparatus (200) according to claim 9,
wherein the operation controller (50a) stops the image reading operation by the
drive controller (110, 120, 130), by cutting off supply of a drive voltage to at least the

drive controller (110, 120, 130).



1 7 OCT 2005 46 11. The inmage readi ng apparatus (200) accordi ng $ Qcg! gogn
10, wherein the operation controller (50a) supplies each of the 'sensors
~(10) of the sensor array (100) whose inmage readi ng operation has been
stopped, with a predeterm ned voltage for offsetting the drive voltage
applied to each of the sensors 5 (10). 12. The image readi ng apparatus
(200) according to claiml, wherein the operation controller (50a):
controls the drjve ntroller (110, 120 30) to start the inage reading
operation, when-t h&gﬁgﬂ?gﬁrﬁeﬁfgg%éﬁﬁﬁfa”(‘%@?j) %%?85‘1‘%&0&1?(‘%‘ that the mediumis
pl aced on the detection 10 surface (30a); and controls the drive
control | er (110vhergip the gppratian engplerdSOnsupplisgsacheeldhe sensorsdl Atdfshe and set s
the drive controller (110, 120, 130) to a waiting state, when the nedium
det ect or (48msodOyy (ded)esbasetimage tehdingedération basdepmstappel, fuithm t he det ecti on
surface (30a) while the inmage reading operation is perfornmed by the drive
control l er pihdeteitided $80age8Pdffselithg the Brivdv@tgt apslidddo arRNAsAhé! Senke:@0)
according to claim 12, wherein the operation controller (50a) controls the
drive coqtr Id)er (110, 120,130) to suspend the imge readi ng operation, by
cutting off supply of a drive voltage to at |east the drive controller
(110, 120, 130),, 20-14. The i e readi aratus (200) according to
claim12, vvhereph tII eb%%geggﬁdgﬁgc’gmzﬁgq {}gp?%% £ n%ti.?p 1'es each of the
sensors (10) of the sensor .arraﬁpﬁlo% whose i mage readi ng operation has
been suspended, VITER the ORFTARL CHPHEA V0 t age for of fsetting the drive
vol tage applied to each of the sensors(10). 1 7 OCT 2005 47 15. The i mage
readi ng appar atstieloby daecemndioner ¢140,c128 k30D to ptartitheeymageweading ergrationar ni ng
unit (60) which notifies information on an operational state of the inmage
readi ng appahan tie &0 dececaurt(4$0a)d0b) detects that the medium is placed on the detection

10 surface (30a); and
controls the drive controller (110, 120, 130) to suspend the image reading
operation and sets the drive controller (110, 120, 130) to a waiting state, when the
medium detector (40a, 40b) detects that the medium is separated from the detection
surface (30a) while the image reading operation is performed by the drive controller
15 (110, 120, 130).
13.  The image reading apparatus (200) according to claim 12,
wherein the operation controller (50a) controls the drive controller (110, 120,130)
to suspend the image reading operation, by cutting off supply of a drive voltage to at
least the drive controller (110, 120, 130).
20 14.  The image reading apparatus (200) according to claim 12,
wherein the operation controller (50a) supplies each of the sensors (10) of the
sensor array (100) whose image reading operation has been suspended, with a

predetermined voltage for offsetting the drive voltage applied to each of the sensors(10).



wherein the operation controller (50a) perforns a predeterm ned warning 5
operation using the warning unit (60), in a case where the rredihr%@)@t@%ﬁor
~(40a, 40b) detects that the nediumis separated fromthe detection surface
(30a) while the inmage reading operation by the drive controller (110, 120,
130) is perfornmed. 16. The inage readi ng,-Appar at us (200) according to claim
15, wherein the warning unit (60) includes at |east one of a display unit

and a sound 10 it,,17. The j{.mage read] a rat us  (.200). according to
i m 3 herelh ¢ B¢ Hapgrerdine Achebiioy 00 2RSS Wadies e agpridal

el ectrode layer (30) which is provided on the detection surface (30a); and
a capaci t ang &agHag yait (Y svhiely nqtifizs infaupatiopaincas apstasiendl state ptihgemage a 15
capaci tance of the electrode layer (30). 18. The image readi ng apparat us
(200) accor diadgpgtapparatis(2A0) to whtsidej n t he nedi um det ect or (40a, 40b)
determnes that the nediumis placed on the detection surface (30a), in a

case where the whdraiaith@op&atidicdt@eoll@t(804)Perfodaa pAAbrmEed @akfingn i ncrease
of the capacitance of the electrode |ayer (30). 20 19. The inage reading

appar at us ( 800N AEEREIHR Jvadrfing L fBch/m s %aettﬁhemerﬁqw&&%mbgm Oa,

40b) determ hes that The medi um i eparated fromthe detection surtace

(300 R A o AR S RIS A i O L

a reduction
readi ng appar gt us 20.0%5 according to, clai .0 C. T 2005 48 wherein
the medi um HREREBEAIABEY ﬂlﬁ)‘ﬁfjvel C?PC?FB%S(?L@ égaétog i§RESOMIEScent el ect rode
| ayers (30x, 30 whi ch are provided on the detection surface (30a) wth a
predet er ni ned i Ht er FAP iBegeseading Aenfratuh@09) peserdingiecdaizhkinge det ect or for
detecting a change in an electrical resistance 5 between the adjacent
el ect rode | ayerwhdr8idixhe 8@yning @it (6Phenciutesy et leasadnagf agisplaptins af@OBJund
according to claim1l, wherein the nmedium detector (40a, 40b) includes a
switchi ng ughit. (30s) which is
17.  The image reading apparatus (200) according to claim 1,
wherein the medium detector (40a, 40b) includes at least:
an electrode layer (30) which is provided on the detection surface (30a); and
a capacitance change detector (40a, 40b) which detects a change in a
15  capacitance of the electrode layer (30).
18.  The image reading apparatus (200) according to claim 17,
wherein the medium detector (40a, 40b) determines that the medium is placed on
the detection surface (30a), in a case where the capacitance change detector (40a, 40b)
detects an increase of the capacitance of the electrode layer (30).
20 19.  The image reading apparatus (200) according to claim 17,
wherein the medium detector (40a, 40b) determines that the medium is separated
from the detection surface (30a), in a case where the capacitance change detector (40a,

40b) detects a reduction in the capacitance of the electrode layer (30).

20. The image reading apparatus (200) according to claim 1,



intermttently switched on in accordance with a contact pressure of the
mediumtoward the detection surface (30a). 10 22. The i mage readl /g0CT 2005
- apparatus (200) according to claim1l, wherein the nedium detector (40a,
40b) includes: an electrode |ayer (30) which is provided on the detection
surface (30a); a good-conductive material, (30z) which is provided al ong a
circunference of the electrode |layer (30), or at any position on the
circunference; 15 an jnsul ator which electrically insulates the el ectrode
| ayer (30) and Yhaengpemedyatdriestord 4antdb) weludepat)leasing a resi st ance change
detector which detects a change in an electrical resistance between the
el ectrode | ayer (30ywvanadjateneelgooaticdayedsiGoOxyE0ymthéch ark p(Baded.on tB8. The i mage
readi ng apparatus (200) according to claim 22, 20 wherein the
good- conduct¢tegionsuefaca306BRh aipsedatemmingl itasal bawe@s eachndg t he
detection surface (30a). 24. The inmage readi ng apparatus (200) according to
claim1, wherein eaeéi®inckRaRRRRALERY m)detelztiﬁ%g cﬁ&nﬁeﬁn@%el@&richl%éik{g&% a

ic

source electrode (13) and a drain electrode (12) wh are forned so as to

sandwi chs a ghanpelh.aly eﬁzﬁ?&{@ﬁgﬁdgﬁﬁ%&p%ﬁt or layer (11) therebetween,

and a first gate el etCtrode a secund gate el ectrode(22) which are
formed at | east, abo and bel.ow the ch | arga via.insulation |ayers
(15, 16) respec%]i'vel\fs? ”?uag?a?acgn%f‘?%&tﬁ?@wﬁa%f‘ﬁrﬁgt(?rfia‘ nls’t he first gate

el ectrode (21) and the second gate electrode (22) is provided on the

det ection surf a‘(‘,‘]éer§m§h%lE{ed%}ﬁud%%?rg(égaa&%} wslydaya Ayitehing wpit GdsLivhichiis | i ght
irradiated fromthe detection surface's side are generated and stored in
t he channel indgrenttenilyi swgtchepor ihedceprdancedvitina comagtpsessurg of dhe melliwmitovaids set
by supplying the drive control signal to the first gate el ectrode (21) and

t he second grtdetecliOn ehréren®detg. (22) fromthe drive controller (110, 120,
130); and reads the inage pattern of the nmedium placed on the detection

surfacejf30a), By aTh¥hi@a@adg GpbarfuPPobYhccoRliREEUIAance W th an anmount
of the charges stored.
wherein the medium detector (40a, 40b) includes:
an electrode layer (30) which is provided on the detection surface (30a);
a good-conductive material (30z) which is provided along a circumference
of the electrode layer (30), or at any position on the circumference;
15 an insulator which electrically insulates the electrode layer (30) and the
good-conductive material (30z); and
a resistance change detector which detects a change in an electrical
resistance between the electrode layer (30) and the good-conductive material (30z).
23.  The image reading apparatus (200) according to claim 22,
20 wherein the good-conductive material (30z) is a metal case for protecting the
detection surface (30a).

24.  The image reading apparatus (200) according to claim 1,

wherein each of the sensors(10):



25. A drive control nethod for an image readi ng apparatus which conprises:
a sensor array which conprises arranged sensors and has a detecti/oACT 2005
~surface on which a 15 nediumis placed; and a drive controller for
supplying a predeterm ned drive control signal to each of the sensors (10)
of the sensor array so as to read an ina%f pattern of the nedi um placed on
the detection surface, the nmethod conprising: a step of cutting off

el ectrical connection between one end and the other end of each of the
sensors (10) ofnelHdessespuisee ddetrpde 4 apdha dapin plsciéendn (18) whicharpiformed ge auind

20 potential and setting the inmage readi ng apparatus (200) to a waiting
state; a st spsaofwibtachianme) accaphaicefarsemstoatectonieye (1 Neherebétween, anphdead on
the detection surface of the sensor array; and 1 7 OCT 2005 50 a step of
el ectri cal | gate eleorodd (29) amea estdndpste eheetroddiz?) vaiiich ok femedd DieadshoseRROT S
(10) of the sensor array and the drive controller and the ground potenti al,

when it is pdgkaat BthnhBaked 1Y iﬁﬁﬁgiitiﬁmldy%rs[{llg,cﬁﬁé?sﬁeétn@l etection surface.

26. The drive control nethod for the i'mage readi ng apparatus according to
5 claimg5, th t OMLA: Sl D f.cuttin f electrica

connect i%n bet \e/\%g% Spﬁgtugeelﬁg’gﬂrlag??ea@“géﬁ%tt %%tegrﬁcégdg@g;@?‘g‘ihfeé?c,onaﬁéﬁ it is
detected that th diumis separated.fromthe detection surface.  27. The
drive cont rglle"tﬁ‘é‘fer{gg)‘ls(gfo‘fl ‘?’ﬁ%@ e a&%ﬁé‘g&t%’g chRIgst ERTHFPPHING foai m
25, the nethod conprising: 10 a step of starting an inmage reading operation
for readi nga® pEOVIH® dighairmadiateddfom phe detectipn ayriadesrside arp genpeated padistotedt t he
medi umis placed on the detection surface. 28. The drive control nethod for
the i mage r mdtie nbprappareaturinge predetemgnedchargeastoniBypertodevhiett st Imonpri si ng:
a step of stopping the i mage readi ng operation and setting the inmage

readi ng 15sgphangthesirive colgolwiinal RGhe figk gatewhetiode@d) B @k stdRdigiRge
pattern is conpleted; and a step of supplying each sensor included in the

Sensor I ayWRARA 2L RO the@N I bnyBRE @10,aR0 B3l gRped, with a
predet er m neg vol tage for offset tni ng a@dr’i ve’ vool§’[ age applied to each of

the sensors. reads the image pattern of the medium placed on the detection surface (30a), by a

voltage which is output in accordance with an amount of the charges stored.
25. A drive control method for an image reading apparatus which comprises: a
sensor array which comprises arranged sensors and has a detection surface on which a
15 medium is placed; and a drive controller for supplying a predetermined drive control
signal to each of the sensors (10) of the sensor array so as to read an image pattern of
the medium placed on the detection surface, the method comprising:
a step of cutting off electrical connection between one end and the other end of
each of the sensors (10) of the sensor array and the drive controller and the ground
20 potential and setting the image reading apparatus (200) to a waiting state;
a step of detecting a placement state where the medium is placed on the detection

surface of the sensor array; and



29. The drive control nmethod for the inage readi ng apparatus accor ing to
20 claim 27, the nethod conprising: a step of suspending the imade d?ﬂ%
“operation and setting the imge reading apparatus to the waiting state,
when it is detected that the nmediumis separated fromthe detection
surface while the imge reading operatiogbis performed. 1 7 0 C T 2005 51
30. The drive control nethod for the image readi ng apparatus according to
claim?29, wherein the step of suspendin he i mage readi ng operation
g BB 0BF B ATHGhE aie ¥

i ncl udes a st et BFP OpReHBrAYFgnacaing 8t Enhindeihe Rllien Piboloeh af thsensets The
drive control nethod for the inmage reading apparatus according to 5 claim
29, wher ei n(l0pef respnssr agay prehidie deive bentrokggand the grovmd potential, whei Hd$ udes a
step of supplying each sensor included in the sensor array with a
pr edet er m nédeated thagthefnoadiumis getddi onghadetection sucdhéeage applied to each of
t he sensors.
26.  The drive control method for the image reading apparatus according to
5  claim 25, the method comprising
a step of cutting off electrical connection between the sensor array and the drive
controller, when it is detected that the medium is separated from the detection surface.
27.  The drive control method for the image reading apparatus according to
claim 25, the method comprising:
10 a step of starting an image reading operation for reading the image pattern of the
medium, when it is detected that the medium is placed on the detection surface.
28.  The drive control method for the image reading apparatus according to
claim 27, the method comprising;:
a step of stopping the image reading operation and setting the image reading
15 apparatus to the waiting state, when reading of the image pattern is completed; and
a step of supplying each sensor included in the sensor array whose image reading
operation is stopped, with a predetermined voltage for offsetting a drive voltage applied
to each of the sensors.
29.  The drive control method for the image reading apparatus according to
20  claim 27, the method comprising:
a step of suspending the image reading operation and setting the image reading

apparatus to the waiting state, when it is detected that the medium is separated from the

detection surface while the image reading operation is performed.
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30.  The drive control method for the image reading apparatus according to
claim 29, wherein the step of suspending the image reading operation includes a step of
"performing a predetermined warning operation.
31.  The drive control method for the image reading apparatus according to
claim 29, wherein the step of suspending the image reading operation includes a step of
supplying each sensor included in the sensor array with a predetermined voltage for

offsetting a drive voltage applied to each of the sensors.



