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;1 rmoe3e| . 64 WO 03/0(13719 PCT/JP01/09438 DESCRI PTION 5 PHOTOSENSOR
SYSTEM AND DRI VE CONTROL METHOD THEREOF Techni cal Field The present

i nvent i onwiEdaehot 0 a photosensor 10 system having a phot pspgsfAloodds’ ay
constituted by two-dinensionally arraying a plurality of photosensors, and
a drive control method thereof. Background Art |maging apparatuses such as
el ectronic still 0 25 caneras, video caneras, and theJmmmwwmm@mwmmne
to be very N&@@ These i magi ng appatatuses enpl oy a !

i magi ng de\)\“m as a CCD (Charge Coupl ed Device), which seree®*as a
phot oel ect ri"c cepw®ting device for converting an i nage of a

t 0- bephot ogr aphed subject into ah EnBge Bi §nBIT AsOwHI | known, the CCD has
a structure in which photosensors (light receiving el enents) such as
phot odi odes, or thin filmtransistors (TFT: Thin Film Transistor) are
arranged in a matrix, arRHAHESENRMtSHITEN NP OPRIGE eCOMTRGL (t he anount of
charge) generated corresfforffthglHEREME anount of |ight entering the |ight
receiving section of each sensor is detected by a horizontal scanning
circuit and vertical scanning circuit to detect the |um nance of radiation
I n a photosensor system using such Lt | WO 031 003719 2

PCT/ JP01/ 09438 necessary to respect?eéﬁﬁkﬁ%%vrgglgcanned phot osensors with

sel ective transistorfhg25%§§g§{ngn%§§t§8gnpgg?p§ﬁtQéegsgﬁo£eséﬁ§899 a

sel ected state. In plac the conbination o e photosensor and the

sel ective 5 tranal§iPrha @i Y104 OSRNEOLehEOr DErF £F €L 586 L uBSaapgoubl e-gate
phot osensor hereinafter) is now bei ng devel oped, which is forned of a thin

filmtransist Ortvfta—_\ﬂﬁﬂar%ﬁ&qélﬁﬂf%MM@‘Q%@:@&IQ@?U@E PREtbasnbetb, a
phot osensi ng function and a selecting function. 10 FIG 11A is a sectional

vi ew shaw ng t hth$td uttive @dntrsbubdehgat ehphedosensor 10. FIG 11B is a
circuit diagramshow ng the equivalent circuit of the double gate

phot osensor 10. The doubl e- gat e photBessrgorurdd Zoonpri ses a 15 sem conduct or
thin film211l formed of anorphous silicon or the |ike, n+-silicon |ayers 17
and 18, source and dimagimdesppadesud@sandcilasespecticvslig B6imdd on the
n+-silicon layers 17 and 18, a top gate el ectrode 21 fornmed above the

semi conduct or td@wmEFa$mUildege acametatk 200 BRel At kaghaventemeahd Bfper gate

insulating film15, a protective insulating film20 provided on_the top
very widely used. These imaging apparatuses employ

15 a solid-state imaging device, such as a CCD (Charge
Coupled Device), which serves as a photoelectric
converting device for converting an image of a to-be-
photographed subject into an image signal. As well
known, the CCD has a structure in which photosensors

20 (light receiving elements) such as photodiodes, or
thin film transistors (TFT: Thin Film Transistor) are
arranged in a matrix, and the amount of electron-hole
pairs (the amount of charge) generated corresponding
to the amount of light entering the light receiving

25 section of each sensor is detected by a horizontal
scanning circuit and vertical scanning circuit to
detect the luminance of radiation.

In a photosensor system using such a CCD, it is



gate el ectrode 21, and a bottom gate el ectrode 22 provi ded bel ow t he

sem conductor thin film1l via a lower gate insulating film 16. The

doubl e- galg) ox4fp3PlBot osensor 10 is provided on a transparenpctipil@idsnd
substrate 19 torned of glass or the |ike. In other words, tﬁe doubl e-gat e
phot osensor 10 WO 03/ 003719 PCT/JPOL/ 09438 3 includes an upper MOS
transi stor conprised of the ' sem conductor thin film 11, source el ectrode
12, drain electrode 13, and top gate el ect PFode 21, and a | ower MOS

transi stor conprised of the sem conductor thin film5 11, source el ectrode
12, drain electrode 13, and bottom gate el ectrode 22. As shown in the
equi val ent circigcestary Go3ugsprepblvolyl prguideppornsedspholospysors

.considered to include two MOS transi stors having a conmon channel region

-

formed of the sehiloirfiREBEVAOL¥RIALIFEPRP 1IOr TERYTOPICGRRE EERATALI ), BG
(Bottom Gate ternina%%, S (Source terninaié, qu D (drain Term nal). The
protective i nsPRRFPIFLFFPM 8D, 25D pNGaf Sl BCEFDdET21S - uppBr P4EFE Phsul ati ng

film15, block insulating film114, and |ower gate insulating.film15 16 are
L Tormea of AHeredtaiation 38 (AL ohStRaAEoE ARACHRE! BRbEETVED (P ot
activati the sem conductor thin film311. . Light rLng,.the_sensor from
the top ggte el%%??%ﬁ%t ’s?déh%aggggs?ﬁr5Eéh9€hgg?%gr8§tEge &cfrode 21,

upper gate i“5qé@&ﬁf&—%%é?%%ﬁo¥$$%ﬁggrb%%féi%&fHé?SiEQ.REb”béﬁn and then

enters the sem conduct ereby genérating an agcunulating

charges (positiye,bpbesd, i pnide £happehefegEOn. thi G £12mi §rans¢heBRti C Vview
showi ng a phot osensor 25 system constituted by two-di nensionally arraying

doubl e- gat e phof H$£Rg 04 SsdOcaPBegh@¥npi 8-§8tE Etgukeurkhanphabeseasar
system conpri ses a sensor array 100 WO (13/003719 PCT/JP01/ 094138 4 t hat

is constituted ofpiotas@es Dgbeinet idaubhe- gatelecphaosansensnlO arranged
inann x mmatrix, top and bottomgate lines 101 and 102 that
respectiMely connectrihe L0p gate tecninahd VGeandhbethomtpeat ettrecnural s BG
5 of the doubl e-gate photosensors 10 in a row direction, top and bottom
gate drivers 11df amdddiRleegpeet phetysenaneciéd t 8IGhelflBpiand bottontgat e
lines 101 and 102, data lines 103 that respectively connect the drain
termnals D of ¢hegdembskogane phet edehvatentocincaitooéolhigndgibbéeti on,

and an output circuit section 113
gate photosensor 10.

The double-gate photosensor 10 comprises a

15 semiconductor thin film 11 formed of amorphous silicon
or the like, nt-silicon layers 17 and 18, source and
drain electrodes 12 and 13 respectively formed on the
nt-silicon layers 17 and 18, a top gate electrode 21
formed above the semiconductor thin film 11 via a block

20 insulating film 14 and upper gate insulating film 15,
a protective insulating film 20 provided on the top
gate electrode 21, and a bottom gate electrode 22
provided below the semiconductor thin film 11 via
a lower gate insulating film 16. The double-gate

25 photosensor 10 is provided on a transparent insulating
substrate 19 formed of glass or the like.

In other words, the double-gate photosensor 10



connected to the data lines 103. c~tg and ~ bg represent control signals
for generating a reset pulse c~Ti and readout pulse c~Bi, respectively,

whi ch W I {ydsz@eg6eri bed later, and ~ pg 15 represents a prpacphp1@9s3Rul se
for controlling the timng at which a pre-charge voltage Vpg is applied. In
t he above-described structure, as described |ater, the photosensing
function is realized by applying a predeterm ned voltage fromthe top gate
20 driver 111 to the top gate termnals TG while the readout function is
realized by applying a predeter mned voltage fromthe bottomgate driver
112 to the bottomgate termnals BG then sending the output voltage of the
phot osensors 10-ntd-udes @it plrPadi MAR tt B St reamsrised the W a |i nes

,103, and outputting serial data Vout. FIGS. 13A to 13D are timng charts

-

showing WO OFIOFPISUSER™) POV A 5l AN ot ROHTHR | 14y TFRin
protosensor system, and L Sho1e & delecting peLlod (1 Lh o By goessi ng
| t t X 0., Vtg =5 +1 ~ . Ti ho i FIG 13A is. lied
voltage (reset S, 8 QoG S0 Tl ShONL LA IS oA e gl e
i f j h i hl e- i-th
eset oparaton { ol AU AN e floubles 6018 plel gseneer S0 gl the |-

o = - 15V) 1S ARl IAG A ddie 40P 9L edute 10 écgugfi\&aiéhmy&rwf{eby

finishing the reset perio eset and starting a chafge accumulating period

Ta in which thechamnel3 Lok i ghad-apt e s £hed 9gs accumul ati ng
period Ta, charges (positive holes) 15 corresponding to the anount of |ight

entering each sefsAlddrcmide dpi@ates® Med rodten $i sheo 28 enaetagrul ated in

t he channel region. Then, a pre-charge pulse c~pg showmn in FIG 13C with a
pre-char ge vol taageonvath ichaaidl etedion s dedd 20 theesedDSotlud thgr t he
charge accunul ating period Ta, and after a pre-charge period Tprch for

maki ng tiiPe dr aithiel etitlmodes I kEbyp Gatmrigermindl as R®@| {Boget¢m e@atoeit pul se
~ Bi) of high level (e.g., Vbg = +10V) shown in FIG 13Bis applied to the
bottom gate |i rnedndihadf) ,t e Eurad treowmigl)hiand iPre(drabn dbephenghl e
phot osensors 10 of the i-th row are turned on to start a readout period
Tread WO 031 003719 ECTH R D0V3 81 B3 PLa | hied t Fel ik ed@loutopeddd® Tread t he
charges accunul ated in the channel region serve to npderate a | ow | evel

vol tage (e.g., SHFEIBAL WHRAL L2 Hh Wpposd terdof Mt 10 of O ¥PEk ges

accunul ated in the channel_5 regjon a is applied to each top. gate
ferminal TG THSPSHGI P i y i CHAT 6 2 St et By T i dort Be bg at
each bott.om gat.e. t erm nal the voltage VD at_the data |ines 103
gr adual I1y50r educlgGS e é—’lcqglortgogr%ee&vﬁ K tHe rlaaffrjl1 %%er%%ta\?\lnn%%hl apse of tine

after the pre JéJra‘}@{iQﬁ]a‘éPéé %ng)e@%é%% a_fﬁ%ﬁ@dfo@/bé&f‘?%%ﬂacﬁ%éy’ t he

tendency of change I n e volta data |1 nes epends upon the

amount of receiygg ddrithictdy e caseImnel & (hegehagee ACcYNh &t §89s 88T i od
Ta is constant. As shown in FIG 13D, the voltage VD tends 15 to gradually

reduce when therddigidrntedd ttd Setddkrode €21 i 38Bbds 8EOUPLrShighi GRE 1S
recei ved, and hence only small charges are accunul ated, whereas the voltage

VD tends to suddgnlgatedicae-whete the, inspeenjaté ghishsabihghtilm. €5, a
| arge anobunt of light is received, and
20 and block insulating film 14, and then enters the
semiconductor thin film 11, thereby generating and
accumulating charges (positive holes) in the channel
region.
FIG. 12 is a schematic view showing a photosensor
25 system constituted by two-dimensionally arraying

double-gate photosensors 10. As shown in this figure,

the photosensor system comprises a sensor array 100



20 hence | arge charges are accunulated. It is understood that the anmpbunt of
radi ati on can be cal cul ated by detecting the voltage VD at the data |ines
103 a preggs&yossned period after the start of the readout pﬁfhﬁqﬂglgad, or
by detecting a period required until 25 the voltage VD reaches a

predeterm ned threshold voltage. An inmage reading sensitivity corresponds
to the charge accunul ati ng period Ta. Assum ng that the WO 03/ 003711

PCT/ JPO1/ 09438 7 anpunt of |ight is constaft, the amount of charge

accunul ated i ncreases and the image reading sensitivity enhanced in
accordance with an increase in the charge accunul ating period Ta. Likew se,
the amount of cHlgels il died deck ebaese amembee ¢hageubéadenge

.sensitivity degraded in accordance with a decrease in the charge

o

. g
accunul ati ng peRFVeP IR S RugED rRatR LT st Ped? of ned TPaddddenttion 13pd
executing the above-descri bed dri]‘é(?l' con rg{%f or each 10 |line_of the sensor
e

array 100, by TRT R thet Port rbP L 13 thabt FRSBeph; XPT¥I CRBAREF at
diff t tim t which the driyvj | d t A th h th
case of usi ng {HE® debl 98 gt TG GbernEr 288 O DR oudhEor Bhuifpbante” 1"
described, above, 13, ev cg\fk?lé’—h%*g ﬁé@@%o@@%gﬂ uf?npnaa pp8&085998t?|58h s

phot otransi stor as a 0] osensor peration steps: reset opera

charge accunul ééggaﬁ%@éwﬁ gate Pl l—&gﬁégprgﬁati@gotfgég@éwgewerati on,

and uses a sim ve sequehce. The conventional p nsor 20" system

as above has the,dldaw ng Prodl €55 add) bder bRagaBe SUPLEST 10MBERAI Poyari ous
use environnments in a photosensor system using the above descri bed

phot osensor, theatdragenéeat) noisenskéspeéyivehar genasetnthat dpgiperi od)
must be properly set. The 25 proper inmage reading sensitivity changes
dependi ng on cheagebna s alrbd £nthe odchih 1 @hgaseicbhasotbrRsbksulinance of
external light in a use environnent, and al so WO 03/0(13719

PCT/ JPO1Y®09438 o iramgebr eviieion heaxdazmcdetpsti csrofiitheephdboséhsor
change. In the prior art, therefore, a circuit for detecting the

illum nance of ectmredted|ighthendatbel audstidnal |y arranged. Alternatively,
for exanple, a 5 subject inmage is read at different inmage reading
sensitivities before®tte aichr ¢ bef rePresente &GV Fperigtiadif dfot hat subj ect
i mge, and an optinmal |mge reading sensitivity must be determ ned on the
basi s of a readd®Retdtin¢Honeveret Pre3fi A safd t1SA4M SR+ $y 2 et hod of

uncondltlonalIyrgggecuiggfﬁlCﬁéighSSEEinge described later, and ¢pg

15 represents a pre-charge pulse for controlling the

timing at which a pre-charge voltage Vpg is applied.
In the above-described structure, as described ‘

later, the photosensing function is realized by
applying a predetermined voltage from the top gate

20 driver 111 to the top gate terminals TG, while the
readout function is realized by applying a predeter-
mined voltage from the bottom gate driver 112 to the
bottom gate terminals BG, then sending the output
voltage of the photosensors 10 to the output circuit

25 section 113 via the data lines 103, and outputting
serial data Vout.

FIGS. 13A to 13D are timing charts showing



a proper image reading sensitivity based on such a read result for every

i mage reading sensitivity that is obtained by operations executed at

di f fer ent wig@ams7igadi ng sensitivities, has not been devel opef Malos3kS (2)
If a foreign substance attaches to the sensing surface of a photosensor or
a defect is generated in a photosensor element in setting the reading
sensitivity based on the result of the sensitivity-adjusting reading
operation, and a read result obtained for 2ach 20 i mage reading sensitivity
obtained in the reading operation is directly used, an abnornmal value is
contained in the read result, leading to failure to set a proper image
readi ng sensi t idviMeF s afo Gomtinsi il i drhg T ERA P TpeTBii¥h ANA subj ect
.image. For 25 exanple, when this photosensor systemis appljed to a
fingerprint read@Wg SFacsteSt ik Riphht %’F%f%lﬂﬁﬁfb‘f DG rEX¥FHkr pri nt

recognition pracessing. .. WO (13 3719 9 Disclosur f lnvention

PCT/ 3PO1/ 00438 It THE gntc?bjré’é‘t 004 q:tq}‘?e iﬁ‘bssoe‘htaﬁﬁﬂ)’erﬁeqogh tot ovidle a
readi ng sensitiVvi t,i t of _un ii y a itically
setting a pr opeh\r{L ilsrfeg’téeel E’g“&gseng%getnasqeii&o%%% qu‘{(;i?éd:’le’r ?agéj'a’c%t?%?el y read a

subj ect i;mage i+r15‘(/?’}”§g§ URSWENYhM @9EENG S, @saﬁ@pgfi%%ie%okh%yscto gt

present invention i's vant ageous in thaf any unction 1 n setti'ng the

i mage readi ng s6R% tigh L ithePriemanted, evar idudidd 4 F&dan subsignce
attaches to the sensing surface of a photosensor, ©or a photosensor el enent

becormes def ect ine,. 10 M&V%ﬁé&ﬁw%@dm@@%fi%@w@wesgﬁ@m
according to thé present invention conprises: a 15 photosensor array

constituted by gharcddimngisona lof atHeangitry wowl i adstddutodd phot osensors;
i mge reading neans for reading a subject imge by use of the photosensor

array; sensitivity- a&justiquentleadiageanmsoYaigeharmgl g tlhev ilreagel r eadi ng
sensitivity of the 20 phot osensors of the specific row section of the
phot oseddor ar r(@:g.st épw se - )r eadiagplied subjBee tomgmteoptimal 10hage
reading sensitivity-extracting neans for_ extracting an optinal inmage
readi ng sensitiof thpesdi-ttdd now t Hhdnriyge Tigbidmpoparatievebrresiete basi s
of a predeterm ned nmeasurenent anount regarding an i nage pattern of the
subj ect i mage reatdiy atfe SSEddiinavia yehmy I/ t3 Gkt P nedhisod afjl #eadi ng
WO 03/ Q() 3719 13 PCT/ JP01/ 09438 sensjitivity-setting nmeans for setting the
optimal imge Fieiamak el readir Sthsi (995159 o g h‘éh?ﬁ%%e
readi ng neans. In th stem the timal_inmage, readin
Sonsi {IvI Ly- ex AT SR BAThor JMTHGE Pl e holes)
15 corresponding to the amount of light entering each
sensor from the top gate electrode side are accumulated
in the channel region.
Then, a pre-charge pulse ¢pg shown in FIG. 13C
with a pre-charge voltage Vpg is applied to the data
20 lines 103 during the charge accumulating period Ta, and
after a pre-charge period Tprch for making the drain
electrodes 13 keep a charge, a bias voltage (readout
pulse ¢Bi) of high level (e.g., Vbg = +10V) shown in
FIG. 13B is applied to the bottom gate line 102 of the
25 i~-th row. At this time, the double-gate photosensors

10 of the i-th row are turned on to start a readout

period Tyead-



sensitivity that allows the dynam c range of the neasurenent anount of each
i mage reading sensitivity. The reading sensitivity-setting neans sets the
extract edyidmgmsf@adi ng sensitivity as an optimal inmage 10pg83ai1NLass
sensitivity. Thus, the tine required for a sensitivity-adjusting reading
operation may be reduced, and the anmount of data subjected to the
extraction processing of the optinmal inmge reading sensitivity may be
reduced and thus, the required tine may be€15 reduced. In this case,
abnormal pixel determ ning neans is provided for determ ning whether or not
any abnormal pixel exists in the specific row section by checking if the
measur enent anount pRYEEN®| Hoetbeateutpeeridd Towndo Shet Fbarafd
.correspondi ng to each col unn changes when the inage reading sensitivity is
switched from AEEYH EHiRtell HehsFhaniey- 2P 1R i PYrYRalPngoedreE®l neans
is also provided for executing sensitivity-adjust] readi ng, operation for
.a specific row %e]ccf“(blne\b?%e‘Fof‘T*l%‘he 268 ther sHe®i Ti Eiggbv ¥RtENoRawndie t he
abnornmal pixel is detgrninﬁd to ex#sth Wth this sir céure, gven if an
abnor mal pi xel BEITET PYHEEPETT i W 3RTFORIIBFEY Yo 537 005710°

PCT/ JP01/09438 | C e s Ptivity-adjiusting dj Lon is
performed, anothe %Q%égrﬁ?%sr%§§%%%¥i%% ?%é§e$% t%%ggokgg%?55§ﬁ%bédverse
effects the ab L xel _ : ﬁ%&% i opal hegt svapd.a es of
the invention gﬂan fﬁgg%é?gﬁzrt |rFt e %%sggig??%ﬁgmﬁycﬁﬂ?o?§g§é?gand in

part will be obyous: f&0m the: 088CHAPL 1 OOymOha By DeLheayBedahy Ppagti ce of
the invention. The objects and advantages of the invention nay be realized

and obtai ned bytweadst Hf11iMes i 163 rerRmial 1y e6d808s CoRbhBactBahbeNGith
particularly pointed out hereinafter. Brief Description of Drawi ngs The

acconpanyi ng dravé n@sa it ehreme wielor popes edri nimadacosst thet pra-part of
the specification, illust rate enbodi nents of the invention, and together
wi th 15 Itthe genstantgelescltiqpie oVipgi venpbbiied andMbhe dptaifedadegertpei on of
t he enbodi nents gi ven bel ow, serve to explain the principles of the

i nvention. FlIGtdndenay bdbckhalhegram showagtape a¥yPaagetkat defaalines

phot osensor system according to the present 20 invention; FIG 2 is a block
di agr am showi ngl &h dependenapen ofhe ameenbl Perrappived Ldghkeiphbhdsensor
system according to the present invention; FIG 3 is a flow ¢chart show ng
the operation of29% Whereithe erbbes mrtumeleringshsnsod Speeffic row

section of a photosensor ajray, for Wi £hot hesgenslLivity;ad ust L,

15 to gradually reduce when the incident light is dark,
i.e., a small amount of light is received, and hence
only small charges are accumulated, whereas the voltage
VD tends to suddenly reduce when the incident light is
bright, i.e., a large amount of light is received, and

20 hence large charges are accumulated. It is understood
that the amount of radiation can be calculated by
detecting the voltage VD at the data lines 103 a
predetermined period after the start of the readout
period Tyeaqr, Or by detecting a period required until

25 the voltage VD reaches a predetermined threshold
voltage. An image reading sensitivity corresponds to

the charge accumulating period Ta. Assuming that the



WO 03/0(13719 PCT/JP01/ 09438 12 reading operation is perforned according to
the first enbodinent, the specific row section being illustrated in

rel ati on @ @ssabect; FIGCS. 5A to 5E are graphs each Sho“@gﬂﬂﬁﬁﬁﬁﬂﬁs inb5
| ightness data in a specific row section that are obtai ned by the

sensitivity-adjusting reading operation in the first enbodinent, in
relation to the nunber of tines the readin% operation is perforned; FIG 6
is a graph showi ng how a dynam c range 10 ¢hanges in the first enbodi nent,
inrelation to the nunber of tines the reading operation is performed; FIG
7 is a flow chart show ng the operation of the second enbodinent; FIG 8
shows a speci f i2OEY %%giicﬂhtofl% it os efsoraneeyay dbrehdrgd t he
.sensitivity-adjusting reading operation_is perforned according to the
second embodi NnERCUMHE b G ReFHR FIhd e | HRIFAt BRPIHY PP ORIV DR

subj ect image; FIGS. 9A to 9E are graphs show ng how | i ghtness 20 data on a
Specific row sEXIBIFThaiy @G H AHES oy BhHITTRATS Th 1of aEhoRIto0 ¢ he

mber of ti th di ion is perf d;, FIGS. 10A to 10L
tiing charts SKGWTIRE T HE BRI o= of W T'Hte roaeh HE WensPt i SAe59°

settin S net li,ed, t sensiti viity-adj ustj read] 0 j.on
execut gd%i n ea%%%o aetef?jl rageté%ﬁa _es%céonn%.ﬂeﬁr%oﬁgér%%téggdl% %)%?61)@?&@%3
PCT/ JP01/ 09438 d:elt%@ad@ﬂr? aacéoef&arﬁé@'vﬁv%?vgs 00 & hey _Séﬁgcwsf-'?@f a
conventi onal doubl e-gate photosensor; 11B is an equivalent crrcuit

di agram show ng dhgndoublgy gt phetpsensor; 5 FIG 12 is a schematic view
showi ng a phot osensor syst'em constituted by two-di nensionally arraying

doubl e- gat e phot osengigs Fd4aB.ng 3 P ABE rRE@ b Nt8gueheihs1ghowi ng a
conventional drive nethod for the doubl e-gate
executing the above-described drive-control for each
10 line of the sensor array 100, by executing the control
for each line in a parallel manner at different timings
at which the driving pulses do not overlap.

Although the case of using the double-gate
photosensor as a photosensor has been described above,

15 even a photosensor system using a photodiode or
phototransistor as a photosensor has operation steps:
reset operation — charge accumulating operation —
pre-charge operation — reading operation, and uses
a similar drive sequence. The conventional photosensor

20 system as above has the following problems.

(1) To read a subject image in various use
environments in a photosensor system using the above-
described photosensor, the image reading sensitivity
(charge accumulating period) must be properly set. The

25 proper image reading sensitivity changes depending on
changes in ambient conditions such as the illuminance

of external light in a use environment, and also



10 phot osensor system Best Mde for Carrying CQut of the Invention Methods
of controlling a photosensor system according to the present invention wll
be descrif{gfhsigizdetail with reference to the several viewspgf pnchig
acconpanyi ng draw ngs. Although in enbodi nents descri bed below, a

doubl e-gat e photosensor is applied as a photosensor, the present invention
is not limted to the doubl e-gate photosensor, but is also applicable to a
phot osensor system using another type of 28 photosensor. FIG 1 is a block
di agram show ng an arrangenent of a photosensor system according to the
present invention. The doubl e-gate photosensor shown in FIG 11A is used,
and the arrangefiEftdet IR 2519 H15disor i syst e Ehohd PROFPERNIQTWI || be
.referred to if necessary. The sane reference nunerals as in the photosensor
syst em shown i FIANES 12 Herdt® RN S %" WPi$B7 00873 9C 1¥CRhFt §OT

PCT/ JP01/ 09438 wn in FIG. I, the ph t dj t
oo nent conpis i Hhd o tated S TR iRt vh L Ghh reshape” o "
hot 10 sh. 5in FIG_11A,th d two-di ' L1y,
Pon oo ar ver it Yara L 3 har g oot BT ALY Bt 1 L IERRL TR are
term nal TG of ) hl e- gat d 1L hed timng,
ermnal 5% 0 161%%‘57%?@9;1@6 Pé%oa%?”&gfegé@eﬁé %ngcés Fégégwe I mng, a

bottom gate driver or- a ying a pre erm ne adou ufse 10 to a

bottom gate terddnale B3 Of e La5dF AU 15 08¢ £-PNOE 036ARST 102410

predeterm ned timng, an output circuit section 113 constltute§ by an

anplifier 116, A L Wn @it cdudideantniye; chgh 9en S¥bt eRa110mbge

reading a data |'ine voltage and applying a pre-charge 15 voltage to each
doubl e- gat e phatseinsPrsdids it BsPeE hiyvelye r-anal9eddbgi taé sesysrber (to
be referred to as an A/D converter hereinafter) |17 for converting the read
data vol tage as aresadatagisi gnaowdiier | nageeskding aseas tit grial, ségbbhg a
controller 120 which is adopted 20 to control the operation of reading a
subj ect li0mage byetthred phidtwssnshirt sonayl v 0dnd amdt dva ekxchdhygesdat angi t h an
external function section 200, and which controls sensitivity setting in
the present inwemierer athge RAMABOY t dems st by Bsy Pascexanpbechr eadeddage
data, data 25 relating to setting of a reading sensitivity described |ater
The structure i¥RIWHE NP RYPHOt TRFB oFead IRy 300S1tiWrp3rhbak7is 15

PCT/ JP01/ 09438 top gate driver 111, bottomgate driver 112, and out put
circuit sectiorPAtined (he RERAGORMERASUTHS 3hndl FIREENENIRIIEhe

phot osensor system shown in, F n addition to thig@structure, this

1 G, 12, |
enbodi ment adopt%® FheS R D Tofvet tr ri"‘fi,n bt ol VS 58Pedn¥SRAM 130 to
enabl e Va1 ous types(?{ f9n§rPgrgfggeggﬁggggcgegg%%ches to the sensing

surface of a photosensor or a defect is generated in a
photosensor element in setting the reading sensitivity
based on the result of the sensitivity-adjusting
reading operation, and a read result obtained for each

20 image reading sensitivity obtained in the reading
operation is directly used, an abnormal value is
contained in the read result, leading to failure to set
a proper image reading sensitivity and to inhibit
accurate reading operation of a subject image. For

25 example, when this photosensor system is applied to a
fingerprint reading apparatus, the apparatus may

malfunction in fingerprint recognition processing.



The controller 120 outputs control signals ~tg and c~bg to the top and
bottomgate drivers 111 and 112, respectively, which, in turn, output

pr edet er mypehohg740l t ages (reset pul se and readout pul se) perhbs doeiy 9at e
termnal TG and bottom gate term nal BG of each doubl e-gate photosensor 10
of the photosensor array 100, respectively. The controller 120 al so outputs
a control signal ~ pg to the pre-charge switch 115 to 15 control execution
of the operation of reading a subject inmag@. A data |ine voltage read from
t he photosensor array 100 via the colum switch 114 and anplifier 116 is
converted into a digital signal by the A/D converter 117, and supplied as

i mage data. The controller 120 Pdsglesukgsod fuNenitéanof executing
.predeterm ned i nage processing for inmage data, witing or reading i mage
data into or fron1thgtﬁ%®4i@09b?ﬁ%tc8ﬁtFBPIBFGFQBtséPV§§té§”aﬁ°interface
with the external function section 200 that execgtes gredetergined
_processing 25 FUCH LIS | FraRPGNEA PHRM TV ERY i BAC T HDEi PRERPFOAT and the

like. Th I h her functi f 03/
PCT/ JP01/ 00438 e TURTETTT by oMt oF- S gnaPat s Be GhiBuE P6OBRE top and

bottom gaj e dr e 5. Tda iy 11200, 551 00, PPLLOBL. €800 L8005, EXLAYST Of

. MBS
readi ng a subj ec ma ccordance I éent “environmen as the

5 illum nance q;ﬂ%ﬁ%ﬁgngﬁa%ég?%,vérgousa@%Qp%éggk?ﬁg%éggegﬁcunulating

period for each - gat t osensor 10. cri bed bel ow,

phot osensor sys{ 65R &k é¥&n SONt £ b+ SRL NOofise a66058h P01 hPeREPOHI ABNtS of the 10
present invention are based on the arrangenent of this photosensor system

<First Enbodi mepdvardtegddiistienbegt neny @blthecphehosansettsygt eArdrive
control nethod according to the present invention 15 will be described with

reference to thanspyereddimewsensitheiagcosppnyvagtdaaevegsitThe first
enbodi nent is characterized in that it changes an image reading sensitivity
in relati®n to fdeeiphntosessance nattspeesf Lo tbw sensing ehrfhee26f a

phot osensor array at a plurality of stages, and reads a subject imge in
relation to thheolpeesénsor owsezt phatofFeB02 £iemehbtobkcdinggr am showi ng an
arrangenent of a controller 120 applied to the first enbodi nent. As shown
in this FlIGURE,defeceby®rol | er 120 conprises a 25 device controller 121 fox

controlling a top gate drjver
To achieve the above advantage, a photosensor

system according to the present invention comprises: a

15 photosensor array constituted by two-dimensionally
arranging a plurality of photosensors; image reading
means for reading a subject image by use of the
photosensor array; sensitivity-adjusting reading means
for changing the image reading sensitivity of the

20 photosensors of the specific row section of the
photosensor array, stepwise and reading the subject
image; optimal image reading sensitivity-extracting
means for extracting an optimal image reading
sensitivity suited to the image reading operation on

25 the basis of a predetermined measurement amount
regarding an image pattern of the subject image read by

the sensitivity-adjusting reading means; and reading



111, bottom gate driver 112, and output circuit section |13, a data
controller 122 for managi ng various data WO . 03/003719 17 PCT/JPOL/ 09438
such as iq&g% , Wite data, and readout data to the RAg% a main
controller 1 gﬂaﬁ?ch supervi ses the controllers 121 and 12 éﬁ@”ﬁﬁ?&rfaces
with an external function section. 5 The controller |20 further conprises a
data conparator 124 for conparing the sizes of specific neasurenent data
based on inage data input as a digital sighal froma photosensor array 100
via an A/D converter 117 to extract maxi mum and m ni nrum val ues, 10 an adder
125 having a function of calculating, e.g., the difference between

measur enent dategnaidavat gesett brg IpGafior forcee Vi hggptbeespbina hngwadat a
via the A/D converter |17, data conparator 124, and adder 125, and
switching witerexdboutsemgitbitheaRAM readingusensitavihe dat Bheonparat or
124 and adder 125, and output to the external function section via the data
control l er 122 1PA%RcER¥BHE® MPA™St he recei ved data, and a sensitivity
setting register 127_for changing control signals to be qutput fromthe
devi ce controller 125“tBh?05¥g8e$0pt5ﬁd086f?gﬂ1éﬁ?@edFF9§F§ 111 and 112 so
as to op%gnize t he reading sensitivity o hotgsensor arra

B \ f the on.the
basi s of a cont Ao ST OHt Y TEont T HEL Ut BB FRFFerc123n TRETBpEratiBR of
the first enbodé {&tl@ioﬂft %Yggf*g%éa??§o§%£§&iﬁg%%§§eaﬁFt@ﬁephotosensor

system usi ng the above ¢ ro P h“réeference to

FIG 3. FIG 345, 8, FLOuChaRs.shot ngaan ;L 03L003A19 BT IPD3L 09438 18

operation executed up to the optimal T1nage r ing sensitivity setting, and

FIG 4 shows a BpeciiigifQVssRsit PPiO)-8cPHPLESRBEAE 8EE8YthET Which the
sensitivity-adjusting reading operation is perforned 5 according to this

enbodi ment, the-spesttéd MMGOerdgdihyusénat edvityr gbahhobpt omalSuRhget
i mage. This operation wll be described by properry referring to the

arrangermt of tdedphot osensoivsygl enTshoywnths ELGS. réqanded. £40 &n Sl1
(sensitivity-adjusting reading operation) of FIG 3, the main controller
123 control s tossesiaivitpgadiesdimg seaditgvopygriviosemnsit bei tgdadedst i ng
readi ng operation in the sensitivity setting register 127 via the data
control l er 122, amddtiexeamtesttbt datzenshbieotey- adj thei agtreatding operati on
of reading a subject image at a plurality of different sensitivities while
changi ng the i neBecCeeadiagCEchetPRFiRast tPATSereafingspepcivevipecific row
sections of the subject inmage. These operations are executed prior to the
20 nornal readiTRY operaedercdr 2RRetRY; ethei RERGEITEEr TARENPRE. PRt shoul d be
not ed t&ﬁ% the sensitivityadjusting readi ng operation applicable to the
sensitivity adjtRe7Agnet hod of the first enbodiment is performed, using a

phot osensor array 100 _ipn, which_25 QsensQrs _ar rranged in units _of a
matrix pattern of 25 nr%&ésxgigg'cgpﬁéﬁgé a§'§ gwﬁe?ﬁr%ﬁgfgg.mFﬁnﬁhﬁg

phot osensor array., 8468NkE ! qLPWhintng LRELAEZ LR KBW anyVLA3LAE719

pixel exists in the specific row section by checking if
the measurement amount pertaining to the specific row
20 section and corresponding to each column changes when
the image reading sensitivity is switched from one to
another. Sensitivity-adjusting reading control means
is also provided for executing sensitivity-adjusting
reading operation for a specific row section other than
25 the specific row section where the abnormal pixel is
determined to exist. With this structure, even if an

abnormal pixel exists in the specific row section for



19 PCT/JP01/ 09438 or several rows in the vicinity thereof are regarded as a
specific row section, and the photosensors 10 corresponding to the specific
row secti Qi @f@si@set. Thereafter, precharge operation andpreasRWss
operation 5 are repeatedly executed at predetermned timngs In suc

manner that the charge accunul ating period (inmage reading sensitivity)
varies stepwi se. In other words, the inage reading sensitivity is made to
vary in correspondence to the nunber of tilies readi ng operation 10 is
executed. Data are stored in a RAM 130 ,for exanple, in a table format of
(the nunber of tinmes of reading operation) vs (inmage reading sensitivity
correspondence whabtle)thé speeificihetddiusvingeteadgng hepeénageoneasdi ng
sensitivity will be described later. 15 In S12 (i nage data conversion step)
of FIG 3, the pewiererda 3edhdy $PRCEENS| Wi $§Chpusifngeteqadedgto
operation are converted into digital signals via an anplifier 116 and an
_A/D converter BRIFHQiFYAISSiGhircts SupprPrertadl aPinesd Bavphritor 124

of the 20 controller_ 120 as Iigﬁ%ness dat a cgrresgondin to the bright/dark
pattern of the subj a9t hhgR2 JPrhht ARds2dURAtAPESeRpr EBEdN KGN TECF. |

256 I's.. The i t di ng, t o. each readi t]
conver 160 i nto 11 g rees Hat e vl gt T HEE LA, S LER 0T 0 08e ahe
tored in th 124, . i f i .is;showy in FIGS. 5A
T 5E. Flcs. salPoE b (Pornus e SaFEoy Fuf dPRLEre i Ata Sheflr? vo
03/003719 PCT/%ﬁ?liég%ﬁg?ﬁ%éé&?%%@gcgpgfaE*Q?%H@énP?S . EXBRUL S, Bt

predet er m ned nunber o one row o e specific row sectron, and

in which the inpge Jeadh NG SENSE LWL t yn OSf 8588 W b8 RBal cEgaggqyi N the
nunber of tinmes reading 5 operation is executed. For exanple, FIGS. 5A to

SE show how | i giynessedap @ méangeot nchdei ¢ot timsnvhent i 8adhng esgbahhon has
been executed 16 tines (FIG 5A), 32 times (FIG 5B), 64 tinmes (FIG 50,
96 tinmesi( FI G H&Rnansh A28ck1 488y (bt &) ouThgetbghhfess. data 10 obt ai ned
when the readi ng operation has been executed 16 tines and 32 tines are data
wherein the i mage readi ng seBsitfvDegcrsptawn Sifnoeawhegsensitivity is thus
insufficient, there are colums in which the data value is "0" (Il ower
limt). On the otherThandccohpadBihggttaessgdat ahobharmed inkempbhetedadi ng
operation has been executed 96 tines and |28 tines are data wherein the

i mage readi ng sEhsindveeyststhigha Sphtecf hbhgepBeEificgtiont odlhigh there
are colums in which the data value is "255" (upper limt). 20 In S13 (the
step of extract¥Hef CHRXIHRT VI ¢ BhE ANVent Hy vandetPHSERRAL VORPt 0 t he
nunber of_tinmes reading operation is executed) of FIG, 3, a maxi val ue
TG a1 mum e PHET O atoSr 1ot SHE HEer SBPVE| 1BY FBRARRBAbhERAL  on i s
executed are exéracted fron1§5 t he I%&%tneﬁf dat a suggiied to_the _data
conpar at or 124. TRt PRttt R %% i FIMTAhe= i fi Aot la Swaréeﬁﬁ?pﬁ? to the

agder 125, |1 oLicta Ve e LD, IgNLDeS ALy, 036003710 21

PCT/ JPO1/ 09438 value indic g a maxi numval ue -e., the gray level of
the brightest pixel )Fi‘?‘? ih§s'hQBFLBSﬁSﬁ?Q%;?aMaEH%w&HQ' Gat 'a@Qaﬂg@h@thUm

value (i.e., the gray level of the darkest pixel) aré extracted each tine
reading 5 operadi 0 pSoLXEENEEH. sPBkEm hBcSEdihgheostrp phesaheul ating a
dynamic range in relation to the nunber of tinmes reading operation is
executedo of Fl{nventibe; adder 125 cal cul ates the difference between the
maxi mrum and 10 m ni mum val ues of |ightness data in relation to the nunber
of tinmes readi ng opeFatGiond is exetuteddasgaanysaniwingange arthegessunlt of
this calculation is stored in the RAM 130 t hrough the use of the data

sel ector 126. Tdf sadgoahicliangappalied| boi bhespbptpsensor system

according to the present invention;
FIG. 3 is a flow chart showing the operation of
25 the first embodiment;
FIG. 4 shows a specific row section of a

photosensor array for which the sensitivity-adjusting



15 executed each tinme reading operation is perforned. In S15 (the step of
extracting a reading operation that exhibits a maxi num dynam c range) of
FIG 3, tue Babsnisel ector 126 reads out dynamic ranges of pepgpdifosss
operations fromthe RAM 130 in relation to the nunber 20 of tines reading
operation is executed, and the readout dynam c ranges are supplied to the
data conparator 124. On the basis of the dynam c range changi ng tendency
(FIG 6) relative to the nunber of tines d# a reading operation is
executed, a maxi mum val ue DLmax of the 25 dynamic range is determned in
relation to the nunber of tinmes a reading operation is executed, and the
nunber RCa of tHefshing rapssponidithgl 3 P& e Xeg @rd¢ erEd i N3 031 m® 371 0s raxi num
value is FIGS. 5A to SE, and 32nd reading saturated at the 5 data obtai ned
i n PCT/ JP01/ 0983 sttt ackhll. SR Hes S CSHOMWPEHnE hil ight#e’d dat a
obtained in the 1§%gﬁﬁPerations h%%ﬁ a mnimmvalue lower limt (=0), and
.the lightness tHie Y Y9t PYREST g operations has a maxi num val ue

t ted at th i m =2 - { the | ight dat
bt ai ned i n the 640 n b 1y Gheral BT HoRe RotsfilvEigy F LERERAES; &

t t t the r1im ; 10 t ' f
The | |ghthoss dadiMORIST StF n b SRS TEAd R BRSrATR on 7S S0 eat or  Chan

the dynamc ' angss, fed A8 olersdA SN Nes, A8 fastENG Cro L AL AR OV YBLUE | S

DLmax, and the t he readi ng operati on Torrespohding to that

maxi mum val ue i, 64e 15 NeXtomsIBikd e, S18P-Of 2 f £58T£bNEnd On@Re £XEFaCE I NG

a sensitivity) of FIG 3 is executed on the basis of the extracted nunber
RCa of the readgopaidtidddidd dperst £hn 1Hepérpgenégadi ng sensitivity
(i.e., the charge accunul ati ng period) corresponding to the nunber 20 RCa
of the reading operatrI®on ¢siexiracapenl dyowehernongat ayhbritabhrgstored in
the RAM 130, i.e., the table of [the nunber RCa of tines of reading
operatidr] vs [¢chmgees eaditige skinsst | embyd Coenespomdeatatiabl €p. tha S17 (the
step of setting the extracted 25 sensitivity) of FIG 3, the main
control l er 123 mmizes ¢ohet teen Tont redding 10Peratienr i sepehéodaed; i n t he
sensitivity setting register 127, so that the imge WO 03/003719 23

PCT/ JP01/ 09438 readi hiGsehst$i&i fyowfchapt sehevingi theseperpgieegpster 127
is set at the extracted i mage reading sensitivity. This brings an end to

t he optinalilnﬁﬂﬁr%%ﬁﬁﬁﬁ)%éh@ﬁ%W%@?y setting based on the
sensitivity-adjusting 5r adiag ogeratiog. According,to the sensitivity
setting method of thEIFir8tSRABSIP nBRECIOhE BPWNDFELSPBBCPEi 8 rows (specific
row sect.ion) of the photosensor array .are.s c . .the. .. .

sonsi ti ATy, adi WAL TREC TSR 5 Dbt o %ﬁ“?“mﬂ‘:% %%9%%22%%% §d7ushEng

subj ect image ajopiaiel GLDEHLA NEETYAL 8 chSy CXECYLaaL N benseL EELAM
specific row section after resetting operation. nce, "t he subj ect 1 nmage

can be read, Wi&M@%ﬁ@g%@@%@&§f@s£é&vfbéyn&cb@mggtegegauiati ng
period) being varied stepwi se. 15 Thereby the time needed for the

sensi tivity-adj pstddgor epdi A0s APeEAt | DRagap be as short as possible. In
conparison with an optinmal imge reading
FIGS. 9A to 9E are graphs showing how lightness
20 data on a specific row section changes in the second
embodiment, in relation to the number of times the
reading operation is performed;
FIGS. 10A to 10L are timing charts showing the
embodiment of an image reading sensitivity setting
25 method applied to the sensitivity-adjusting reading

operation executed in each of the first and second

embodiments;



.nissing point or a tid%kl

sensitivity is extracted on the basis of the conventional read inmge data
corresponding to one 20 franme, the first enbodi nent uses inage data corre
spondi ng @ AR3AL several specific rows (specific row sechipipornd@r eby
t he ambunt of data used for the extraction of an optinmal inmage reading
sensitivity can be significantly reduced, resulting in a remarkable 25
decrease in the processing load. In addition, the tine needed for the
setting of an optimal image reading sensitlidvity can be significantly
short ened. WO 03/ 003719 PCT/JP01/ 09438 29 Furthernore, the
sensitivity-adjusting reading operation is limted to the specific row
section. |In conpari sOFs wi11A the & orrehtomnbl viekweshbetegt hhe structure

.sensitivity-adjusting reading operation is executed for 5 the entire

| i ght - r ecei vi nfPfare£ytvae vk dasle-atrapheHesen$a¥: enbodi ment has

significantly | owered the robabilitg of inclusjon of an abnornmal pixel (a
H?%, IoidR ) STy & HeMayC bECRabs@da By al FRPE; G

subst ance adher,i.n 0 target 10 area, a defective elenent of a

phot osensor, oﬁq%iéqqéi§'$%ﬁ%é%qqﬁﬁﬁgﬁ%F%.significantly | ower ed

probabi |ty that an | papeyopr o e, mmge 1eag|0g SERRILLVL XML LCbeoset due

to the existence of 'such ‘@nh abnorma 1 Xe ccording mal functiron i s

Lo | stence of SuEh & abriorfia . AT
enbodi mont . a SPECTTT CTiy SeRiRarey (U RERRFE ORI SEFRNAT) ana

several rows | qgafed idhddhedddiddptdereof in a matrix of nrows x m
colums (n = 256, m = 7196)." Needl ess to say, the present 20 invention is

not limted to this.pﬂﬁg_sﬁg&i{écl3@wé§@cﬁi@ﬁngayhggt§egggugggfron1any area
as long as that area shows a clear brightness pattern (contrast) of a

subj ect i mage. Faforev@iildhal herispeaiditod Of6 5eetié oolBYe bgat&ose | ocat ed
near the central row, or may be 25 selected from another area. <Second
Enbodi mart > Theplseoaswhsnbadysweni. of a phot osensor system WO 031 003719 25
PCT/ JP01/ 09438 drive control method according to the present invention wll
be described with refBesnhciode fbe @arowpagyPny dfawhegsSnventtibe first
enbodi nent described above, the 5 sensitivity-adjusting reading operation
is executed for one Methederaf ¢onkroiling spekptpecnsarseysiom. This
significantly reduces the probability that an abnorpal pixel exits in the
target specifi RFENSEG itoh the IR 5o VR Bl Phev thsePahdeectkkedntire

| ight 10 receivjng angghof_a phot osensor_arra a selected area thereof

s subj ectod t LR HE TR it DR LR TICe oVt , STHRT 3L oBLBIPi 0% t hat an

b | i | ists i t he, i fi ti is.i " " Lik
the firstS embodrHbrtCoTHE SEtshd EHBOM Font 15" Peoh nt BralBiotorefFaniy
prevent the adverse afipols ap AbngrIRl o BIXEL SRY-DaYg bR ths, 1o
sensitivity-adjusting readi ng operation is perforned for one or several

e oy 5P| AU SERLET. O Ll st popth 9L o iy teeged |
first enbodi ment, afge i$ouble-gate photosensor, but is also applicable
to a photosensor system using another type of
20 photosensor.
FIG. 1 is a block diagram showing an arrangement
of a photosensor system according to the present
invention. The double-gate photosensor shown in
FIG. 11A is used, and the arrangement of the
25 photosensor system shown in FIG. 12 will be referred

to if necessary. The same reference numerals as in

the photosensor system shown in FIG. 12 denote the same



represented by the structural blocks shown in FIG 2. FIG 7 is a flowhart
illustrating how the controller 120 controls the operation of the

phot osens@jo §¥msAG I N the second enbodi nent of the 25 presppl/hiiveMst on. In
the flowhart, the operations executed up to the optinmal inmage reading
sensitivity setting are illustrated. FIG 8 shows a specific row WO

03/ 003719 PCT/JP01/ 09438 26 section of the photosensor array for which the
sensitivity-adjusting reading operation ist4erfornmed according to the
second enbodi nent, the specific row section being illustrated as Rp in
relation to a 5 subject inmage. In the description below, reference wll be
made to the streettigse of the photosensor systemshown in FIGS. 1 and 2, if
.required. Simlar or_corresponding structural elenments will be denoted by
the sane reference MAE?EPEN ain ugg@'ihrtﬁ"e\edE%@FPﬁﬁpéﬁrlémﬁemhe first
enbodi nent, and a sinplified description will be given of such structural
el ements. The SFPEINTVEARVSR TSRt ngPBYEr 38T of BPPFPEENEBTt he

sensitivity adjustin t hod, of, t he second enbodl{} nt is execyted for a. .
specific row 1556t | ﬁd“g]r‘“;”b%o‘?%‘ikéﬁ%fﬁa%‘? rB ggﬁﬁe’i”ﬁoﬁﬁi iﬁ PRS¥Bsensor s
are arranged in, uni f trix pattern of 2 rows_x 196. col unps, as
shown in%l G gn P%fﬁhce]l]cfgs@??%t?% %%‘T%}G\fgi%w?-sd]alg%r&%%n?g]a%a‘?lnggﬁor mal

pi xel 1L3 exits t he. P14 i fi 0, Lon. 2 col um
o and that R e BT L O SBEEV T 4 R GRS BRLPaCRe 2R, 07 T
to a foreign s i &b [ SHrface - osensor
array, a def ec#!g?/%éée]lctgjne%ﬂ?@épé r%]%gp%of%gﬁﬁgo@ ojlf:l %%g |?{23w§58%€%p S21
(sensitivity-adipistddhd SR MG OPLIGEd QN e Fhi fd & t mi 8gEXECHELHoNgBLe
simlar manner to that of S11 of the first enbodi nent. 'I'_hat is, the o
photosensors WA ¥ 0087 186 PG I RHIA§ 94 38r 2de €O espaNde gohio phigsspeci fic
row section Rp of the photosensor array 100 shown in FIG 8 are controlled
in such 180 manneto thabot drem ct ¢ et @aaimal aBG ngt peaclhdddéubier-ghbe | mage
reading sensitivity) varies stepwise 5 at predeterm ned intervals. The
sensitivity-adjpisttogensad hY apex gpreoteisrpenédr vedifhgy ansobfpuot i nmage at
a plurality of inmage reading sensitivities, which correspond to the nunber
of times readi ngiopertatsenthas be2ncexstiteted Thesenopwpaifoas até,execut ed
prior to 10 the normal reading of the subject image. Step S22 gi mage data
conversion stepdnéfa F@umm swiegaclitRrd Brerahaagentnabeht 1PhAProf S12
of the first enbodinment. The inage data read by the sensitivity-adjusting
readi ng oper at i PP &I IR et 1B TP B2IF gREReRBP UYL AT FhBIFTgRERESS dat a

lied to t troll 20 and stored jn the RAM 130, A i fi
cxanpl 6 1% showicF P H G 3k (ol LT gt B Bot Spéf5oselbr: BasPel o o

show how | i ght nes t h Ln I rreading ,op _has
been 20 execut et iB T e Thr oY 387550, YaRRe FHFR BR)bRRsBPRREL Bra
9C), 96 times ( ' , 7k Lfie ko
section (for ex%%;%%q%%%aggaggﬁt%%?Eéﬁégé .t%ﬁ% }?gh%ggsgeﬁg%gtgﬁélu 8 t he
l'i ghtness data whighydepresent éhgsnéﬁ'§H§18€|§§gﬁé§r95t35iﬁ5géh§aﬁﬁnber Lq
of colum by the abnor nal plxe? IL shown in FIG "8. The |ightness data

obt ai ned when the eafdNgaDPEighaOp Hasokeesle¥ecupedwhbchi ABSadBPtedVO
03/003719 28 PCT/JP01/09438 32 tines are data wherein the imge readi ng
sensitivaay is towoSinse the spasativntyfi sebbiusgi asegtibjecentmatybebg are
colums in which the data value is "0" (lower limt). On the other hand,
the |ightness dabha pidedsensdr whenayht00 gadndgtoperahaogehdstbewmtexecut ed
96 times and 128 tinmes are data wherein the inmage reading sensitivity is
hi gh. Since theaseasternalyfusctbonhsghtione?@0ar andowhidgd cantkirdls t he
data value is "255" (upper limt). 10 Next, step S23 (the step of

~extracting and sensitivity setting in the present invention, and a RAM
130 that stores, for example, read image data, data
25 relating to setting of a reading sensitivity described

later.

The structure including the photosensor array 100,



conmparing the same-columm data fromthe data of each readi ng operation)
shown in FIG 7 is executed. In this step, the data selector 126 extracts
l'i ght ness 399t he sane colum fromthe |ightness data g Pl N the
RAM | 30 and corresponding to each readi ng operation. The ex?@gﬁﬁgéém

| i ght ness data are supplied to the data conparator 124 so as to conpare the
| i ght ness data of the sane colum. Then, step S24 (the step of determ ning
a 20 variation in the same-colum data) shbwn in FIG 7 is executed. This
step is for determ ning whether there is a columm in which the |ightness
data remain the sane after each reading operation. If there is a colum in
whi ch the |ightbheRsgale dpbveio hbt, chahfed, Jehe Briees &éérre3penaihguto
.this colum are regarded as abnornal ones, and the specific row section for
whi ch the sensi&H¥5Eyt atf@stohgl H 2atf nfhe $#M0320038749NPETLIPOEADG438 29
operation is pegforned is determ ned as containing gn abnorg?l piéel. | f
there is not a THTHCR r@Sniich RAREPTGRFAESSYALRES PRAUPNIPhELISand? t he
specific row segction . for 5 which.the sensitivityszadjusti,ng readi,n

operation is pef?oﬁ%%ﬂt+%nd%?e$ hetthec BfeCoﬁgéFn%ﬂéogﬁ%SBﬁoﬁgﬁgtﬁier. A
result of:this 1 nat | 1S_S i e, data a 4 to
the main %ontro€$%$£?g3sé+ﬁgﬁ%g¥hgpzkaﬁg?%£§£%ég 9%6F|8§8n8§&t%§85%%the
abnormal pi xel dkap e Pr&S hgel LoRt PEsSadatiascel pearsRibRg to

col um nunber Lq aree"O" ??é%s%%g?%ve o? t%e nuﬁger 8? t?nes reaggng

operation is executegdnel BoRt PET1MBr d59 LHEPBLLS cBNELLYM igRaWMI GhrLhe
| i ght ness data remain 15 the sane after each readi ng operation, and row Rq

is deternmned ton@optrj t AR ROAIYPTRINPIBE torn FeserdpivOns Wil deqgi ven of
a specific method for checking the presence/ absence of an abnormal pixel by

detecting whet her2 prrégpetbev€lys whcohunini duwhi cbuputhprkidghtrassedat a
do not changed before and after each readi ng operation. For exanple, the
sensitividGy adjusltages eéaressgt opel s¢i and nagabdeutoptili ekl edoashkokbews: Fl ags
are set for the respective colums on the basis of the |ightness data on

t he col ums obtadhedt@dnbyal hEGfandtbothemr gatengeopénati 86. oTheakhght data
obt ai ned by subsequent readi ng operations are conpared with the |ightness
dat a obtai ned byoehbefgate-pharosengprp3lPusfi19hgophotosensor array

100, respectively. The controller 120 also outputs
a control signal ¢pg to the pre-charge switch 115 to

15 control execution of the operation of reading a subject
image. A data line voltage read from the photosensor
array 100 via the column switch 114 and amplifier 116
is converted into a digital signal by the A/D converter
117, and supplied as image data. The controller 120

20 also has a function of executing predetermined image
processing for image data, writing or reading image
data into or from the RAM 130. The controller 120
serves as an interface with the external function
section 200 that executes predetermined processing

25 such as image data identification, modification, and
the like.

The controller 120 has another function of



PCT/ JP01/ 09438 readi ng operation. This conparison is executed for each of
the colums. If the |ightness data on a columm differ fromthe original

| i ght nessyw@pdsmozibe flag corresponding to that colum is r?é?ﬁmnﬁﬁékong as
a 5 pixel is normal, the Iightness data on the pixel vary iIn accordance
with a change in the imge reading sensitivity. Hence, the flag of the

pi xel is reset. On the other hand, if the fixel is abnormal, the |ightness
data on the columm containing the abnormall€0 pixel do not vary even when
the i mage reading sensitivity changes. The value of the lightness data is
an upper-limt value, a lower-limt value or a constant in between, for
exanpl e. Hence,Ceerdlbigng opei el $bapelsntehleesentpust 60 AbechAPbe seen
from15 this, an abnornmal pixel present_in a specific row section for which
the sensitivity2RUjRRETH 9258l AEL 6pe? atibnapd {42pECeRBEURBICRAAMBE
detected by nonitorjng the states og t he flﬁﬁs' | f gtep S24 éthe step of
.determning a VEIRTD 9051 W YheY shik- EBRIMNT dat §1PAEFEr AMAEE £Rat an
abnormal pi xel existié step.q%S @%he steﬁ of changin tge sp ﬁific r ow
Section for whiTrqHEARERTt i P9REFUE: FRE: FRUUPRGS opBFtt A8n) P&hown i n FI G
71s exeqyted'Jiﬁ&$$§5§éfgbft3§tg?ﬁ§lCfaﬁﬁgllff€123aﬁaﬁ§§§msﬁethe devi ce

control | ef 121 16 ¢C ange the specific rowsection for

sensitivity-adj j i ro i hSed P X - reafter, the
VD 03/ 003719 PC#%%/%@%‘Q%% %‘S‘é?%"%?%%% s%ar??ﬁg ggg%‘%gﬂy@g
(sensitivity-adjpstdsuh§6Adi MY operation) are executed again. It is only
required that the specific row section for which the sensitivity-adjusting

readi ng operation ispgepy)Spexgeytedhbg BeaBR} NBhotB8enlsibs QWreact i on
ot her than the specific row section where the abnormal pixel L is

detected. For exeipd ecotiheonnmébiesdspeetbireingwseenbodinmyitbeothehene that
is adjacent to row Rp in the upper or lower area, or may be the one that is
away 10 X0 om t hatesent secteonidy areriedetér onnebdenapbangemenowsf thes
processing in steps S21-S24 is repeatedly executed until the specific row
section for whighctdeesensi syvieny- adj usting reading operation is to be
executed is determ ned as not containing an abnormal 15 pixel. |If step S24
(the step of detlirsthilkmpedimenttion in the same-col um data) deternines
that an abnormal pixel does not exist in the specific row section for which
the sensitivity-adj usten§irehdPmgoepBeati BA FBet Bhogosenseac §YeFerst ep S26
m val ue i n each , reading

(the step of ex ractiqgga nfxinun1%alue and a ninigu
operation) showtt ¥ FFEtEOT SPekRed RACOFALRAi 5°sEBF, PRERERINEANE At RPum
val ues extrac fromthe |ightpes ata obtain i n_each,reading
operatig%?and §ﬂh%$ﬁ%% $%S?ﬁ§b3% Hé?ﬁ i%gﬁﬁ?%?%r%nggeaﬁﬁvgﬁﬁﬁuyngsthe
adder Z25, as i i di ment. Subsequently, step S27
(the step of_cd?%ﬁpggi%%§%S£a@¥£6é/éf%§$§§932 PCT/ JP01/ 09438 dynami c range
in each reading operafLoR) rs8t BRL34SmEhPe 18t BRaPh BXLAC NG @hhgadi ng
operation that exhibits a maxi mumdynanmi c range), step S29 {the step of
referring to ang: exts@gesngnaiheqsl teybisy 38Hs8teR18301i0t Re18k8BN to
the photosensor in a specific row section of the
20 photosensor array at a plurality of stages, and reads a
subject image in relation to the specific row section.
FIG. 2 is a block diagram showing an arrangement
of a controller 120 applied to the first embodiment.
As shown in this FIGURE, the controller 120 comprises a
25 device controller 121 for controlling a top gate driver

111, bottom gate driver 112, and output circuit section

113, a data controller 122 for managing various data



5 of setting the extracted sensitivity) shown in FIG 7, are sequentially
executed. These steps are simlar to steps S14 to S17 of the first

enbodi menyglgsmstibed above. That is, the dynam c range of pEeybi199iIgess
data obtained in each reading operation is calculated 10 by the adder, and
then the data conparator 124 checks the dynam c range changi ng tendency
(FIG 31) relative to the nunber of tinmes a reading operation is executed,
and detects the reading operation in whi cht't he dynam ¢ range i s maxi nal .
The image reading sensitivity (the 15 charge accunul ati ng peri od)
corresponding to this reading operation is det in the sensitivitg setting

regi ster 127, tH&FRHS bFeET nipedv enelit® dak2optidarepfage fakai hg the
.sensitivity settin sed on the sensitivjty-adjustjng readi ng.operation.
30 T the Yenei TR0 A3 a1y TeLhOUoE HE e T b oo BRuBas HERE V. FRS phbe
abnormal pixel, ich js du o a,f i gn,substapce adhering to_the sensin
-surface OP the‘ﬁ#@?ﬁ&gﬁﬁﬁ i?#e@?daﬁ%fd%?%c%?égrg?gﬁﬁnyléb ?ﬂeeﬁ ot 88 nsor?
or the Ilike, isf&ﬁé%%%“ éél{b@hspecific 25 row section for which the
sensitivity-adjusting read?ng operation is to be executed, such an abnorna

pixel _can, be easily gl ecbedl-oPaoed:on HikendE! 6hbRRsebNg YD 03/003719
01/ 0 | di ng op

33 PCT/J 09438 sensitivity-adjusting reading operation is executed for
anot her speci i Comout Se5t 1 g WASE Ec BiRp &P19G nﬁﬁepgx%seéf%?ecwi&hl s
manner, |ightness data corresponding to a Specific row section containing

no abnormal pi xfdadutSmacubies Bssdd obh nessgdatiathoingedshki ¥i H¥gital
adjustnent. Even if the specific row section originally sel ected ?or t he
sensitivity-adjssdndy fesadl H0ploPes 8éhobr contaynsoanvabnannal/ppi xel , the
adverse effects arising fromsuch an abnormal pixel can 10 be obviated. In
addi tion, an opiéonmedrtemgel? eadi et seOSi havimymi sndnoondmtimonal Lgs,

determ ned on the basis of the dynam c range of |ight data acquired by the
sensi ti Vi@ y- adjarstadader ebdd niga opey at i buncThenebbrealtBlavengwhengt he
sensitivity-adjusting reading operation is to be executed for a specific
row section di ftke eptffeopmeatcborveenanegysyeementbddspeci fi dacaw section,
the image reading sensitivity is kept optinmal. Normal reading operation for
a subj ect i mageSeEPrBRr eketuted 2®C?hvhngePFﬁEPésﬁﬁnh@PgPrQégﬁeﬁﬁﬁvéhéf t he

nmbi ent diti , h t illum nated stat th i )
Accordingly. o B TERRTTBhCE s! BF eviAt BacPRREREREpLPAr FBOOGHREFOR2S:
i the like. In the first d nbodi d i bed 25
bove, “the Spectfd co BhFBERY | Ght 157 BRMCHCL RS/ SERGT L151 o adr BSEPRY T cadi ng
 the spe e | ty-a
V0 03/ 005710 Py Sigh Gbnsac P BF S ERE bt shdneBboBriZB rant bRuERRhEY 1
not limited to thiSe,dbatal Sruhbei SROELELEOROY: 30EhEORaRECHoRP ST e

desi gnat ed bef orehand. For exanp e entire area of a subject Image or a

predeterm ned argp pnthecsphanBY PerhebHeakcaBidkhi Hh@kY hABOE reading
sensitivity. In this case, a specific row section or an area nost suitable

for image readi signsstexitactettinndrogesspecibiicfpewchaatiag ebnsewver al
specific row sections may be determ ned on the basis of the
signals to be output from the device controller 121 to
20 the top and bottom gate drivers 111 and 112 so as to
optimize the reading sensitivity of the photosensor
array on the basis of a control signal from the data
controller 122.
The operation of the first embodiment in the
25 operation control method of the photosensor system

using the above controller 120 will be explained with

reference to FIG. 3. FIG. 3 is a flow chart showing an



10 extracted data. An inmage reading sensitivity (charge accunul ating
period) setting nethod applicable to the sensitivity adjusting reading
oper at i onwdddeer@bove- described enbodi ments will be descrppedpiiidolias
reference to the 15 several views of the acconpanying draw ng. In t%e
description below, reference will be made to the structure of the

phot osensor system shown in FIGS. 1 and 2 and the structure of the

phot osensor system shown in FIGS. 11 and 1% if required. 20 FIGS. 10A to
10L are timng charts illustrating an enbodi nent of the
sensitivity-adjusting reading operation, which is applicable to the

sensi tivityadj RRFRYE+RRAMEHYC oped atP ohC oFhehePEiral amdgse&eadivfbodi ments.
In the description below, it is,assuneg 25 that the one specific row
section for whiTHTheSEn%i $FEF99ad?t tFF@'rgaﬁbﬂﬁsoﬁeFE?FéﬁlFsrPB be
executed is a rovxél ocat e{;i in It}he center. VO él 3/ 0837 9 ES PCT/ JP0O1/ 09438
As shown in FI GECHHAT 1O 10 HRSFIRgE PERAY nbCSekBIERVERS setting net hod

f th mbodi initiali : h - h f
cent ral row (n O h Y AR g D Rl PR B R PR BREE S BRe0 arvay
h [ | G i fi cal ~ ~ L 2- = In/ 2+1
Sp Tn appl i od 1R ThE TS St 1o o P TR haSpRr S04 ERT B ToEh Fous,

whi ch are anong; 1 hest PP gat £n ! toesc 101 conpestsdete theqbop gatg terminals
TG of the doubl e-gate 10 photosensors 10 in the row di r%ctl on, are set at a

low | evel, and gpsiaglenreset wel 88scribéd bs gpebeedyopbyetoihhers/ 2-th
row. In this manner, the reset period Treset is started, and only the

doubl e- gat e photloseasoasgdienf dhetfia/hotbsenvoar eysdkhi 8hbwgdinl5 Then,
the reset pulse ~ Tn/2 falls and the reset period Treset ends. Thereafter,
t he charge accunitatihgaper2 od starts, and charges (holes) are generated
and accunul ated in the channel regions in accordance with the anmount of

| i ght ent&®ring the 2Dnd®ubl ¢sgusetphdtpsadsossing obathegnbpetrhtiow)from
their top gate termnal (21) side. Subsequently, as shown in FTGS. 10F to
10K, precharge &f ghkf. chpgtadna tadoont pal $er~18a/ eenhpth ts petdener ni ned
for the bottomgate lines 102 of the 25 n/2-th row, are alternately applied
at predet er mi netM3@@® FS2ALT| $enal hliibey 6PrtPaRsitkvitreadivsStangi nt eger

| arger than 1). Wayes ~ Bl to. ~ Bp/2-1 and WD 03/003719 36 PCT/JP01/ 09438
~ Bn/2+1 to ~ %e%%ﬁl“‘?e%P%a?h%“bb‘PtB*ﬁ?g%?%sﬁh‘éét!oée‘éfl1PﬁerF9F§FeFo

(D2 1)-th rovey o () Bially  Sole Ly v 250 a0k Bleubey LReel - Ao

15 sensitivity-adjusting reading operation of reading a
subject image at a plurality of different sensitivities
while changing the image reading sensitivity stepwise
for respective specific row sections of the subject
image. These operations are executed prior to the

20 normal reading operation of the subject image, for
example. It should be noted that the sensitivity-
adjusting reading operation applicable to the
sensitivity adjusting method of the first embodiment is
performed, using a photosensor array 100 in which

25 photosensors are arranged in units of a matrix pattern

of 256 rows X 196 columns, as shown in FIG. 4. In this

photosensor array, a central row (i.e., the n/2-th row)



5 VD, VD2, w, VDmvarying in correspondence to the charge accunul ated in
t he charge accunul ati ng periods TB1, TB2, ~~~, TBx, which are between the
end of thwoesmb7weri od Treset and the start of the readoupctiyp® obisad
(i.e., the application of the readout pulses 10 cpBn/2), are sequentially
read out. By this sensitivity-adjusting reading operation, the charge
accunul ating period of a specific row section increases stepw se at
predetermned tine intervals Tint. ance,:ﬁ%age data is read froma 15
subj ect image, with the inage corresponding to the specific row section
being read at a plurality of different inmage reading sensitivities. In the
sensitivity- adj%tﬁ%‘@elfﬂéédmi'gs oberdte onl eisEkY belle 5ol eare heephbiedeasor s
.corresponding to one 20 specific row section are reset at a tjne, and
readi ng oper at i%r??%c%%p%aﬁ%"dli/e‘ém{ N the rRRpERECRBCEFRer? In this
connection, it should be noted that the aggunt of chgrge accunula%ed in
eF AT o’

-each phot osensdrorey” B VHIY et by T HEP T Bhirbut £ B F5°sbFVE thi s
bl he 2 i i i i b
orrected | n acHinai A0S IRe A RELOL: fon SRR EFERLNS GBEFELIER Thy ™°

basi s of dhe CofESRANAANCe y AN LELILIPIH 29438 R/n bt yRen L he

nunber of tinmes reading operation 1s per e anount " of charge

accumul at ed. As;\dascd iReth &boveatr a0eoT dhdyd oaé&mfél@iﬁ%@éyié&t ting

met hods of the above enbodi ments, sensitivity 5 adjustin eadl ng operation

I's executed W thigRsdeEdad @ Sedy£Clvidpoevabiés staphisacoushyoehangi ng
the image reading sensitivity stepw se. On the basis of the distribution of
the dynam c rangesd®f the inmghd nessd dag as obd at Dede At 1 eagidé megevaeading
sensitivity, an 10 inmage reading sensitivity which ensures an optiml inmage
readi ng state icomtstssondwtceassd | yhe Thivsbé mage t faels ngeséhsy t opetyt {ehar ge
accunul ati ng period) can be used as an optinal sensitivity, so that the
sensitiVviGy setis rexeantdd. modetau otreticadd yin MorkdNet 30sj ice the 15
sensitivity setting processing can be executed using an actual subject, it
is not necessar§xanplee i s2 amrfakel Searpie of (heel nkmbeEveh wheast hé

| i ght ness of the subject image varies in response to changes in the

envi ronnment | i git@ddmg opRe faal 1 9ages r EHPR Y 5eadingviensPDivhhYbe set in
accordance with the changes in the environnmental light. This has elimnated
the need to enpffONFSLRIPEUITE st 1y YeSPFrbth F oPresRAdi hgrt Aatting

i tal ljght. Further,. i .t he, phot '
char act er i sti o5t P Hages TAHIE GHYATHER" Hront Db t REsaphbtBSaNs8FE T s used

for detqkpining an O?ﬁig?é §§H§'£i3££¥'%gﬁgggsi Qef§g¥§bé§0§;éec S gg%sing

fromthe characteristic variations can be rénarkab 03719

suppressed. PCTRA/ 99036 O o SRECLEAE1 0% 80549 0Lab hee BlRhgSENSOr

array is used in the sensitivity-adjusting readihg operati

Alternatively, dherDfBsenELe Ofodve AOEQT IRt o SaPhXEh11 §148L €5 Ngdanand a
specific row section that does not contain an abnormal "pixel is used for

the sensitivityamsl] isié N0l 1 eaghdgawpey Bt tORivetbereiore, the diggealreadi ng
sensitivity can be set at an optimal value w thout being adversely affected
by an abnormal signal is supplied to a data comparator 124 of the
20 controller 120 as lightness data corresponding to the
bright/dark pattern of the subject image. The
lightness data are expressed by, e.g., 256 gray levels.
The image data corresponding to each reading operation
are converted into a lightness data value in the range
25 of 0 to 255 and stored in the data comparator 124. A

specific example is shown in FIGS. 5A to 5E. FIGS. 5A

to 5E show lightness data which are obtained when



10 pixel, which is due to a foreign substance adhering to the sensing
surface of the photosensor array, a defect of the photosensor el enent, or
the |ike. wigygasghoof the enbodi nents descri bed above, the pcT/3P01/09438
sensitivity-adjusting reading operation is executed 15 prior to the norna
readi ng operation. The present invention is not limted to this. For
exanpl e, the sensitivity-adjusting readi ng operation my be executed in the
standby state, i.e., the state where the %ﬁbtosensor systemis operating
but a subject has not 20 yet been placed. In addition, the
sensitivity-adjusting readi ng operati on was descri bed as bei ng perfornmed
whenever the néiafsinde SRR OREY 1FoPee! SHRIHIRA fdrrredebf ERiN¢dmge. The
.present invention is not limted to this. 25 For exa e,

th .
consi 1 vi -2 UGl S dding ot e U et Tt i s ohere 1
| u |, nt,, or en a predeterm ne en
03/ 003719 39 offq né H s ggbeedl.ma}ﬂ?r/rﬁﬁtf%'g%ﬁ%‘Sr%teth%el?‘g’é%‘?%%s
sensitivity (charge a%c%%@eﬁiée“%ﬁeéﬂandJuﬁé{ L‘gig {ELDod, appljed to

sensitivity sefﬁlng pr ocessing accordi ng present invention is not 5
limted to theiﬂg - | et f 'gﬁgp d f subj eet i mage
can be oﬁc’t ai ne a'(t)e/agﬁ%{}gﬁcegnt re%cﬁér?g' sgﬁﬁ%lats?%/l ti eeé', a%f%é) gAs%Jt?i@g of

processes descrdfgf Hdy WNGHIHYs Hdta IGSIgOPES Mo PukRS Ben
accurnul ati ng operation -~ pre-charge operation --> readout operation 10 can

be repeated a pldydldd Yoprdimiemd Bddseddcwtdd erentimeadings. s5a),
sensitivities, thereby obtaining i mage data at different reading

sensitivities. A termad i g, 5B, odheringed hopss meyc ) so6 beigapl oyed. WO
03/003719 40 CL Al MS PCT/JP01/0938 1. A photosensor system
characteri zed byrmoMED)siary d JFhotosensFIG@r rzs) ( 100he chhghthes edddbyatwo 5
dinmensionally arraying a plurality of photosensors (10), image reading
means f dr0 r eadioigt &l rsachjwestn | ey er et d i prauiet & omelta s ebeéngesensiedvi ty by
t he photosensor array (100}: 10 sensitivity-adjusting reading neans for
readi ng t he subjectingmgnanil ¢ ictemgrry) data eeredading svagétivity at a
plurality of stages in relation to the photosensors (10) of the specific
row section of RHRIFHbIIENSOYV Y alS (100) ; I5neHpt thal SeRayelYEhYi A
sensitivity extracting neans, , .
thus insufficient, there are columns in which the data
value is "0" (lower limit). On the other hand, the
15 lightness data obtained when the reading operation has
been executed 96 times and 128 times are data wherein
the image reading sensitivity is high. Since the
sensitivity is too high, there are columns in which the
data value is "255" (upper limit).
20 In S13 (the step of extracting a maximum value and
a minimum value in relation to the number of times
reading operation is executed) of FIG. 3, a maximum
value and a minimum value in relation to the number of
times reading operation is executed are extracted from
25 the lightness data supplied to the data comparator 124.

The extracted maximum and minimum values are output to

the adder 125. In other words, the lightness data



for extracting an optimal image reading sensitivity suitable for the inmge
readi ng operation on the basis of a predeterm ned neasurement anount

rel ati ng wwo eswoosm@ge pattern of the subject inage read by pbe B#i/09438

sensi tivity-adjusting reading means; and reading sensitivity setting means
for setting the optinmal inmage readrng sensitivity to a reading sensitivity
of the inmage reading neans. 2. A systemaccording to claim1l1, the 25

phot osensors (10) of the specific row sect?bn of the phot osensor array
(100) are photosensors (10) of several rows of the photosensor array (100).
WO 031 003719 PCT/JP01/09438 41 3. A systenraccordrn to claiml,

phot osensors (1031 iPRicpetndie PRRLBERt VRRUST ( %h@ phSFSséﬁ§5r18W?éy

(100 hot o 10 f f.th t

(100). 5 4" A gai?iﬁ%Zeﬁbgérﬁat°§fé$§?ﬁ%aéCE%%?%E@@Fp%@E By Fureher
b | det h

Spoti fic Pow SoRTERREORY of AU ARRO AR pi kb byCRRCRkFRg LRELNEF ERS.

Teasur enent - amoynd o rSpPoNi 001 0, PeCEOkUIDCAT cLhe 10 apegi fic row

section has change I mage readi ng sensitivities are smntched

fromone 40 anaf fatﬁbnﬁigyéﬁgghgggordrng to cIa|n14 characterized by
further conprising sensitivity-adjusting read controlling neans.for

executing the sensitjykty if §QJJ4U%hegsE@?dbﬁgcg@.@bﬁb‘tQBgWatQ hesRect to a
specific row section other than the specific row section’if tKe abnor na

pi xel determ ningngeans detgtibhAesot bré hhkbabnermalimpbxekadxhgts in the
specific row section. 6. A systemaccording to claim1l, characterized 20 in

t hat the predeteparaetonensusraeateanount FIQ.t Be ehti gabeteadbng
sensitivity extracting neans is |ightness data corresponding to the inage
pattern of the sabgetatesnageerdéalfbyebbe behseenvihg- mdxustimngndeadi ng
means. 25 7. A systemaccording to claim1l, characterized in that the inmage
readi ng énsi tininimeh vabuphoobséhgbinassagataodh relsstobytadibeting a
charge WO 03/003719 PCT/JP01/09438 42 accunul ating period of the

phot osensor (10pumBer foEyEinas atedaddnagoperarapm is enacutedrpged in that
the optimal reading sensitivity extracting neans conprises: 5 neasurenent
amount conpar i rigYR®RRS FIRIext r BREI A§SHAKI RfinFhRE AR FHUALEQRUES of the

neasur enent anount r latin t h attern of th bj ect inage for
each i mage read?hg*s n%?t?g?tgA%n??hgggﬁgﬁghoFgﬁh85§u8 eEB !ﬁﬁﬁé regd by

the sensi ti vi'ty:afiusbL g6 °20bngs 19, NEARS: -U¥GETLG1EATME16R GULR! 0 means

15 executed each time reading operation is performed.

In S15 (the step of extracting a reading operation
that exhibits a maximum dynamic range) of FIG. 3, the
data selector 126 reads out dynamic ranges of reading
operations from the RAM 130 in relation to the number

20 of times reading operation is executed, and the readout
dynamic ranges are supplied to the data comparator 124.
On the basis of the dynamic range changing tendency
(FIG. 6) relative to the number of times of a reading
operation is executed, a maximum value DLmax of the

25 dynamic range is determined in relation to the number
of times a reading operation is executed, and the

number RCa of times corresponding to the determined



a dynam c range of the neasurenent anount on the basis of the maxi mum and
m ni mum val ues of the neasurenent anount extracted for each imge reading

sensi ti Vi {p galmsA9d Mexi mum dynam ¢ range extracting neansp&php@ibiacti ng
an i mage readﬂng sensitivity having a maxi num dynam ¢ range anong dynam c
ranges of measurenent anounts cal cul ated for each image reading 20
sensitivity. 9. A systemaccording to claiml, characterized in that each
of the photosensors (10) has a source el e®4 ode (12) and drain el ectrode
(13) fornmed via a 25 channel region (14) made from a sem conductor | ayer,
and a top gate electrode (21) and bottom gate el ectrode (22) formed at

| east on and betavinde whamels regioacted\D (13/ 008749amplei ahdwsulati ng
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photosensors. (s of e Reclic. TosEctionBhthe changl pguap | mmge

readi ng sensitiVvi phot osensor ~array a plurality of
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operation of the 'subject” | mage on the basis a predeterm ned neasurenent

amount relating o Gn:i MBIL DA LSS Of 18NeaSLb] 86t haREear fadubythhe 20
sensitivity-adjusting reading operation; setting the extracted inmage

: ﬁadi ng sensitiydtya@sraxdash NEhSenspét Vot Y1bhet heikeadi ngsogerakivg, of
° 10 the dynamic range of the lightness data obtained in the

64th reading operation is.greater than the dynamic
ranges of the other lightness data. Hence, the maximum
value is DLmax, and the number RCa of the reading
operation corresponding to that maximum value is 64.

15 Next, S16 (the step of referring to and extracting
a sensitivity) of FIG. 3 is executed on the basis of
the extracted number RCa of the reading operation. 1In
the step, the image reading sensitivity (i.e., the
charge accumulating period) corresponding to the number

20 RCa of the reading operation is extracted by referring
to the table stored in the RAM 130, i.e., the table of
[the number RCa of times of reading operation] vs
[image reading sensitivity correspondence table].

In S17 (the step of setting the extracted

25 sensitivity) of FIG. 3, the main controller 123 causes

the data controller 122 to rewrite the data in the

sensitivity setting register 127, so that the image



subj ect image; and executing imge readi ng operation of reading the 25
subject inmage at the set reading sensitivity. 11. A nethod according to
claim 10, Wi osensors (10) of the specific row sectio /

03/ 003719 94 édg%?gsensors(m) of several rows. PCT/JP01/ 0925@"@5./09§9net hod
according to claim 10, the phatosensors (10} of the specific row section
are phot osensors(10) of one row. 5 13. A nethod according to claim 10,
characterized by further conprising a steg3of determn ning whether the
specific row section contains an abnornal pixel by checking whether the
measur enment amount corresponding to one colum of the specific row section
has changed 10 reacting reenshd ividge ofeddingermisi vty i ost@imy smeddheslr f r om
.one to another. 19. A method according to claim13, characterized by
further conpri $i2Ag i& stedp adt fé}@e(ﬁ}tﬁliﬁj?qqﬁb iqeans tieadinadient gy Feadi ng
operation with respect to 15 a eC|f|c row section other than the specific

row section if RS &FidSIfalarpi daian as]téﬁ“meﬁﬁqiﬂe%gthat t he
abnornmal pixel exists i.n the %Pe0|f|c row sectio 15.. A nmet hod accordi ng
to claim10, cR&PEdter J{“é/d 52?(? Setdné”br tse‘?riﬁh"e’dv%'f‘b%s‘iﬁ?e‘h%‘h’t“%rmunt

is lightpess data corres H}ghto the image pattern of the subject inmage
read by fhe seﬁﬁ%ﬁ%ﬂ% St g reading operation 16. A nethod according

to claim10, charactg at 8, & dln sensi ti vi of the
phot osensor array (fﬁ% rgitﬂcg Erged i ng a %ar ge ac%urﬂ%fré??n £p%l'r‘?od of
the phot osensor;(1Q) embo\éQn%?f{too%7n]eg ¢ ol I8 8rcé|v7 (ixi ded
according to claim10, characterized i'n that 't extrac I ng e I'mage

readi ng sensi tipgit s GQMRIH)S&SE &1 PIotfserd s 8&51&559 BT SR8 & M JH grum

val ues of the
the sensitivity-adjusting reading operation (which

10 repeatedly reads a subject image at predetermined
intervals) is executed in the selected specific row
section after resetting operation. Hence, the subject
image can be read, with the image reading sensitivity
(charge accumulating period) being varied stepwise.

15 Thereby the time needed for the sensitivity-adjusting
reading operation can be as short as possible.

In comparison with an optimal image reading
sensitivity is extracted on the basis of the
conventional read image data corresponding to one

20 frame, the first embodiment uses image data corre-
sponding to one or several specific rows (specific row
section). Thereby the amount of data used for the
extraction of an optimal image reading sensitivity can
be significantly reduced, resulting in a remarkable

25 decrease in the processing load. In addition, the time
needed for the setting of an optimal image reading

sensitivity can be significantly shortened.
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<Second Embodiment>

The second embodiment of a photosensor system
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F X Like the first embodiment, the second embodiment
15 is intended to reliably prevent the adverse effects an
abnormal pixel may have when the sensitivity-adjusting
reading operation is performed for one or several rows
of the specific row section. The controller applied to
the second embodiment is similar in structure to the
20 controller 120 employed in the first embodiment and is
represented by the structural blocks shown in FIG. 2.
FIG. 7 is a flowchart illustrating how the
controller 120 controls the operation of the
photosensor system in the second embodiment of the
25 present invention. In the flowchart, the operations

executed up to the optimal image reading sensitivity

setting are illustrated. FIG. 8 shows a specific row
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" sensitivity-adjusting reading operation is performed
according to the second embodiment, the specific row
section being illustrated as Rp in relation to a
5 subject image. In the description below, reference
will be made to the structure of the photosensor system
shown in FIGS. 1 and 2, if required. Similar or
corresponding structural elements will be denoted by
the same reference numerals as used in the description
10 of the first embodiment, and a simplified description
will be given of such structural elements.

The sensitivity-adjusting reading operation
applied to the sensitivity adjusting method of the
second embodiment is executed for a specific row

15 section Rp of a photosensor array 100 in which
photosensors are arranged in units of a matrix pattern
of 256 rows X 196 columns, as shown in FIG. 8. 1In the
description below, it is assumed that an abnormal pixel
IL3 exits at the position of specific row section Rp

20 and column Lg, and that the value of the lightness data
at that position is "0", due to a foreign substance
adhering to the sensing surface of the photosensor
array, a defective element of the photosensor, or the
like.

25 Step S21 (sensitivity-adjusting reading operation)
of FIG. 7 is executed in a similar manner to that of

S11 of the first embodiment. That is, the photosensors
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such a manner that the charge accumulating period
(i.e., the image reading sensitivity) varies stepwise

5 at predetermined intervals. The sensitivity-adjusting
reading operation is performed for a subject image at a
plurality of image reading sensitivities, which
correspond to the number of times reading operation has
been executed. These operations are executed prior to

10 the normal reading of the subject image.

Step S22 (image data conversion step) of FIG. 7,
is executed in a similar manner to that of S12 of the
first embodiment. The image data read by the
sensitivity-adjusting reading operation are converted

15 into lightness data. The lightness data are supplied
to the controller 120 and stored in the RAM 130. A
specific example is shown in FIGS. 9A to 9E. Like
FIGS. 5A to 5E, FIGS. 9A to 9E show how lightness data
change in the columns when reading operation has been

20 executed 16 times (FIG. 9A), 32 times (FIG. 9B),

64 times (FIG. 9C), 96 times (FIG. 9D) and 128 times
(FIG. 9E), in the specific row section (for example one
row in this case). The lightness data include the
lightness data which represent the minimum value "zero"

25 at the number Lg of column by the abnormal pixel IL
shown in FIG. 8. The lightness data obtained when the

reading operation has been executed 16 times and
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| limit). On the other‘hand, the lightness data obtained
5 when the reading operation has been executed 96 times
and 128 times are data wherein the image reading
sensitivity is high. Since the sensitivity is too
high, there are columns in which the data value is
"255" (upper limit).

10 Next, step S23 (the step of extracting and
comparing the same-column data from the data of each
reading operation) shown in FIG. 7 is executed. In
this step, the data selector 126 extracts lightness
data of the same column from the lightness data stored

15 in the RAM 130 and corresponding to each reading
operation. The extracted lightness data are supplied
to the data comparator 124 so as to compare the
lightness data of the same column.

Then, step S24 (the step of determining a

20 variation in the same-column data) shown in FIG. 7 is
executed. This step is for determining whether there
is a column in which the lightness data remain the same
after each reading operation.

If there is a column in which the lightness data

25 do not changed, the pixels corresponding to this column
are regarded as abnormal ones, and the specific row

section for which the sensitivity-adjusting reading
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abnormal pixel.

If there is not a column in which the lightness
data remain the same, the specific row section for

5 which the sensitivity-adjusting reading operation is
performed is determined as not containing an abnormal
pixel.

A result of this determination is supplied from
the data comparator 124 to the main controller 123. 1In

10 the example shown in FIGS. 9A to 9E, the abnormal pixel
IL is present, and the lightness data corresponding to
column number Lg are "0O" irrespective of the number of
times reading operation is executed. In other words,
there is a column in which the lightness data remain

15 the same after each reading operation, and row Rqg is
determined to contain an abnormal pixel.

A description will be given of a specific method
for checking the presence/absence of an abnormal pixel
by detecting whether or not there is a column in which

20 the lightness data do not changed before and after each
reading operation. For example, the sensitivity-
adjusting reading operation may be controlled as
follows: Flags are set for the respective columns on
the basis of the lightness data on the columns obtained

25 by the first-time reading operation. The light data

obtained by subsequent reading operations are compared

with the lightness data obtained by the first-time



109 & ()- L10% & () - $@ @EEABAJE{\ =9$! 10% & ()- F"10% & ()- f L10% & ()-
yl10% & ()- 10% & ()-& 10% & () - BAOAAAAGBYBIE{\ =F
f/310% & Wo é3100540% & () -3 +f10% & ()-F ) 10% & () -3 ' 109 &pEi/aid1/09438
%40% & () - YByBBBCECRCSCTCdE: / 10" 10"F :10% & ()-F 8F10% & ()-96 10% & ()-F
5310% & ()-3 &310%W & ()-F F1S10% & () - TCUChCeCt CCCDxV7/ 10 10%m& ()-!
109 ()- 410%& ()-" 10%& ()-F10%r& ()-L10%& ()- 10" D DUDDDDDIE7/ 10
10%r& () - 10%& () - 10%r& ()-3 10%& ()30@ "10%r& () -
T10%& () - DE>Ej EEEFAE7/ 10 9&$ 10%& ()-3 F'10%m& ()-3 S S10%m& () -
MLO%&' () - NﬂO%ﬂ&k§)-&le%ﬂ&f()-FFFGUCZGEHE?/ 10 F
reading operation. This comparison is executed for
each of the columns. If the lightness data on a column
differ from the original lightness data, the flag
corresponding to that column is reset. As long as a
5 pixel is normal, the lightness data on the pixel vary
in accordance with a change in the image reading
sensitivity. Hence, the flag of the pixel is reset.
On the other hand, if the pixel is abnormal, the
lightness data on the column containing the abnormal
10 pixel do not vary even when the image reading
sensitivity changes. The value of the lightness data
is an upper-limit value, a lower-limit wvalue or a
constant in between, for example. Hence, the flag
continues to be in the set state. As can be seen from
15 this, an abnormal pixel present in a specific row
section for which the sensitivity-adjusting reading
operation is to be executed can be detected by
monitoring the states of the flags.
If step S24 (the step of determining a variation
20 in the same-column data) determines that an abnormal
pixel exists, step S25 (the step of changing the
specific row section for which the sensitivity-
adjusting reading operation) shown in FIG. 7 is
executed. In this step, the main controller 123 causes
25 the device controller 121 to change the specific row

section for which the sensitivity-adjusting reading

operation is to be executed. Thereafter, the
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operations starting from S21 (sensitivity-adjusting
reading operation) are executed again. It is only
required that the specific row section for which the
sensitivity-adjusting reading operation is newly
5 executed be a another specific row section other than
the specific row section where the abnormal pixel IL is
detected. For example, the another specific row
section may be the one that is adjacent to row Rp in
the upper or lower area, or may be the one that is away
10 from that row section by a predetermined nﬁmber of
rows. The processing in steps S21-324 is repeatedly
executed until the specific row section for which the
sensitivity-adjusting reading operation is to be
executed is determined as not containing an abnormal
15 pixel.

If step S24 (the step of determining a variation
in the same-column data) determines that an abnormal
pixel does not exist in the specific row section for
which the sensitivity-adjusting reading operation is to

20 be executed, step S26 (the step of extracting a maximum
value and a minimum value in each reading operation)
shown in FIG. 7 is executed. 1In this step, maximum and
minimum values are extracted from the lightness data
obtained in each reading operation and supplied to the

25 data comparator 124, and output to the adder 125, as in

step S13 of the first embodiment.

Subsequently, step S27 (the step of calculating a
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8 dynamic range in each reading operation), step $28 (the
step of extracting a reading operation that exhibits a
maximum dynamic range), step S29 (the step of referring
to and extracting a sensitivity) and step S30 (the step

5 of setting the extracted sensitivity) shown in FIG. 7,

are sequentially executed. These steps are similar to
steps S14 to S17 of the first embodiment described
above. That is, the dynamic range of the lightness
data obtained in each reading operation is calculated

10 by the adder, and then the data comparator 124 checks
the dynamic range changing tendency (FIG. 31) relative
to the number of times a reading operation is executed,
and detects the reading operation in which the dynamic
range is maximal. The image reading sensitivity (the

15 charge accumulating period) corresponding to this
reading operation is det in the sensitivity setting
register 127, thereby bringing an end to the optimal
image reading sensitivity setting based on the
sensitivity-adjusting reading operation.

20 In the sensitivity setting method of the second
embodiment, if an abnormal pixel, which is due to a
foreign substance adhering to the sensing surface of
the photosensor array, any defective element of the
photosensor, or the like, is present in the specific

25 row section for which the sensitivity-adjusting reading
operation is to be executed, such an abnormal pixel can

be easily detected. Based on this detection, the
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noéher specific row section where no abnormal pixel
exists. In this manner, lightness data corresponding
to a specific row section containing no abnormal pixel
is acquired as lightness data for sensitivity
adjustment. Even if the specific row section
originally selected for the sensitivity-adjusting
reading operation contains an abnormal pixel, the
adverse effects arising from such an abnormal pixel can
be obviated.

In addition, an optimal image reading sensitivity
is unconditionally determined on the basis of the
dynamic range of light data acquired by the
sensitivity-adjusting reading operation. Therefore,
even when the sensitivity-adjusting reading operation
is to be executed for a specific row section different
from the originally selected specific row section, the
image reading sensitivity is kept optimal. Normal
reading operation for a subject image can be executed
in a reliable manner irrespective of the ambient
conditions, such as the illuminated state of the
environment. Accordingly, a malfunction is prevented
in fingerprint recognition processing or the like.

In the first and second embodiments described
above, the specific row section for which the
sensitivity-adjusting reading operation is to be

executed is predetermined, for example, in the center

10%: ()- Y 810% ()-L6T 10% ()3 510% ()-F 93SL0% ()-] "
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‘ limited to this. That is, the specific row section
need not be designated beforehand. For example, the
entire area of a subject image or a predetermined area
5 thereof may be read at an arbitrary image reading
sensitivity. In this case, a specific row section or
an area most suitable for image reading is extracted,
and one specific row section or several specific row
sections may be determined on the basis of the

10 extracted data.

An image reading sensitivity (charge accumulating
period) setting method applicable to the sensitivity-
adjusting reading operation in the above-described
embodiments will be described with reference to the

15 several views of the accompanying drawing. In the
description below, reference will be made to the
structure of the photosensor system shown in FIGS. 1
and 2 and the structure of the photosensor system shown
in FIGS. 11 and 12, if required.

20 FIGS. 10A to 10L are timing charts illustrating an
embodiment of the sensitivity-adjusting reading
operation, which is applicable to the sensitivity-
adjusting reading operation of the first and second
embodiments. In the description below, it is assumed

25 that the one specific row section for which the
sensitivity-adjusting reading operation is to be

executed is a row located in the center.
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waves ¢ Tl to ¢Tn/2-1 and¢$Tn/2+1 to ¢Tn applied to
the first to (n/2-1)-th rows and (n/2+1l)-th to n-th
rows, which are among the top gate lines 101 connected
to the top gate terminals TG of the double-gate

10 photosensors 10 in the row direction, are set at a low
level, and a single reset pulse ¢Tn/2 is applied only
to the n/2-th row. In this manner, the reset period
Treset 1S started, and only the double-gate
photosensors 10 of the (n/2)-th row are initialized.

15 Then, the reset pulse ¢Tn/2 falls and the reset
period Treget ends. Thereafter, the charge
accumulating period starts, and charges (holes) are
generated and accumulated in the channel regions in
accordance with the amount of light entering the

20 double-gate photosensors 10 of the n/2-th row from
their top gate terminal (21) side.

Subsequently, as shown in FIGS. 10F to 10K,
precharge signal ¢pg and readout pulse ¢Bn/2, which is
predetermined for the bottom gate lines 102 of the

25 n/2-th row, are alternately applied at predetermined
intervals Tint a number of times (x times, X: an

integer larger than 1). Waves ¢Bl to ¢Bn/2-1 and
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rows are set at a low level.
As shown in FIG. 10L, therefore, drain voltages
5 vDl, VD2, -*, VDm varying in correspondence to the
charge accumulated in the charge accumulating periods
TB1l, TBZ2, -+, TBx, which are between the end of the
reset period Tyeget and the start of the readout time
Tread (i.e., the application of the readout pulses
10 #Bn/2), are sequentially read out.

By this sensitivity-adjusting reading operation,
the charge accumulating period of a specific row
section increases stepwise at predetermined time
intervals Tint. Hence, image data is read from a

15 subject image, with the image corresponding to the
specific row section being read at a plurality of
different image reading sensitivities.

In the sensitivity-adjusting reading operation
described above, the photosensors corresponding to one

20 specific row section are reset at a time, and reading
operation is repeatedly executed with respect to them.
In this connection, it should be noted that the amount
of charge accumulated in each photosensor may be varied
by the readout operation. To solve this problem, the

25 charge accumulating period of each reading operation
may be corrected in accordance with an actual charge

accumulating period on the basis of the correspondence
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between the number of times reading operation is
performed and the amount of charge accumulated.
As described above, according to the sensitivity
setting methods of the above embodiments, sensitivity-
5 adjusting reading operation is executed with respect to
a subject image while simultaneously changing the image
reading sensitivity stepwise. On the basis of the
distribution of the dynamic ranges of the lightness
data obtained at each image reading sensitivity, an
10 image reading sensitivity which ensures an optimal
image reading state is determined easily. This image
reading sensitivity (charge accumulating period) can be
used as an optimal sensitivity, so that the sensitivity
setting can be made automatically. Moreover, since the
15 sensitivity setting processing can be executed using an
actual subject, it is not necessary to use a standard
sample or the like. Even when the lightness of the
subject image varies in response to changes in the
environment light, an optimal image reading sensitivity
20 can be set in accordance with the changes in the
environmental light. This has eliminated the need to
employ a circuit specially designed for sensing the
environmental light. Further, even if the photosensors
vary in characteristics, the image data obtained from
25 these photosensors is used for determining an optimal

sensitivity. Hence, the adverse effects arising from

the characteristic variations can be remarkably
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Only a specific row section of the photosensor
array is used in the sensitivity-adjusting reading
operation. Alternatively, the presence of an abnormal

5 pixel is determined, and a specific row section that
does not contain an abnormal pixel is used for the
sensitivity-adjusting reading operation. Therefore,
the imége reading sensitivity can be set at an optimal
value without being adversely affected by an abnormal

10 pixel, which is due to a foreign substance adhering to
the sensing surface of the photosensor array, a defect
of the photosensor element, or the like.

In each of the embodiments described above, the
sensitivity-adjusting reading operation is executed

15 prior to the normal reading operation. The present
invention is not limited to this. For example, the
sensitivity-adfusting reading operation may be executed
in the standby state, i.e., the state where the
photosensor system is operating but a subject has not

20 yet been placed.

In addition, the sensitivity-adjusting reading
operation was described as being performed whenever the
normal reading operation is executed for a subject
image. The present invention is not limited to this.

25 For example, the sensitivity-adjusting reading

operation may be performed only when there is a change

in the use environment, or when a predetermined length
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of time has elapsed.

The image reading sensitivity (charge accumulating
period) setting method applied to sensitivity setting
processing according to the present invention is not

5 limited to the above embodiments. As far as image data
of a subject image can be obtained at different reading
sensitivities, e.g., a series of processes described in
the prior art: reset operation — charge accumulating
operation — pre-charge operation — readout operation

10 can be repeated a plurality of number of times at
different reading sensitivities, thereby obtaining

image data at different reading sensitivities.

Alternatively, any other methods may also be employed.
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' 1. A photosensor system characterized by
comprising
a photosensor array (100) constituted by two-
5 dimensionally arraying a plurality of photosensors
(10),
image reading means for reading a subject image at
a predetermined reading sensitivity by the photosensor
array (100):

10 sensitivity-adjusting reading means for reading
the subject image while changing an image reading
sensitivity at a plurality of stages in relation to the
photosensors (10) of the specific row section of the
photosensor array (100);

15 optimal image reading sensitivity extracting means
for extracting an optimal image reading sensitivity
suitable for the image reading operation on the basis
of a predetermined measurement amount relating to
an image pattern of the subject image read by the

20 sensitivity-adjusting reading means; and

reading sensitivity setting means for setting
the optimal image reading sensitivity to a reading
sensitivity of the image reading means.
2. A system according to claim 1, the
25 photosensors (10) of the specific row section of the

photosensor array (100) are photosensors (10) of

several rows of the photosensor array (100).
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photosensors (10) of the specific row section of the
photosensor array (100) are photosensors (10) of one
specific row of the photosensor array (100).

5 4. A system according to claim 1, characterized
by further comprising abnormal pixel determining means
for determining whether the specific row section
contain an abnormal pixel by checking whether the
measurement amount corresponding to one column of the

10 specific row section has changed each time the image
reading sensitivities are switched from one to another.

5. A system according to claim 4, characterized
by further comprising sensitivity-adjusting read
controlling means for executing the sensitivity-

15 adjusting reading operation with'respect to a specific
row section other than the specific row section if the
abnormal pixel determining means determines that the
abnormal pixel exists in the specific row section.

6. A system according to claim 1, characterized

20 in that the predetermined measurement amount in the
optimal reading sensitivity extracting means is
lightness data corresponding to the image pattern of
the subject image read by the sensitivity-adjusting
reading means.

25 7. A system according to claim 1, characterized
in that the image reading sensitivity of the

photosensor array (100) is set by adjusting a charge
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accumulating period of the photosensor (10).

8. A system according to claim 1, characterized
in that the optimal reading sensitivity extracting
means comprises: |

5 measurement amount comparing means for extracting
maximum and minimum values of the measurement amount
relating to the image pattern of the subject image for
each image reading sensitivity on the basis of the
subject image read by the sensitivity-adjusting reading

10 means;

dynamic range calculating means for calculating
a dynamic range of the measurement amount on the basis
of the maximum and minimum values of the measurement
amount extracted for each image reading sensitivity;

15 and

maximum dynamic range extracting means for
extracting an image reading sensitivity having
a maximum dynamic range among dynamic ranges of
measurement amounts calculated for each image reading

20 sensitivity.

9. A system according to claim 1, characterized
in that

each of the photosensors (10) has a source
electrode (12) and drain electrode (13) formed via a

25 channel region (14) made from a semiconductor layer,

and a top gate electrode (21) and bottom gate electrode

(22) formed at least on and below the channel region



10Y1 10" 10" 10"3 :10% & ()-3 8&10% & ()-97 !10% & ()- 5s10% & ()-3
L3109 & () - Zy6h8z[ <YNC 10 10%m& ()-,t!10%m& ()-3 L10%M& ()-!I

YL0%& () - Wi b9IYVE () -1 1 [9: 1 10% ()-: 8p: t dEYNC 10$n 10%rge-d, puy(00435
"10%m& ()- @' 100%T& ()- S10%& ()- 10%m& ()- & ! 10%m& () -t Cz" dEYNC 10

S/ T10%& ()-s- 10%r&' ()-+10%& ()- ) 10%v& ()- ' T10%& ()- 0/‘10%r& ()-"U =

10! &s:110%2z& ()-Y!'Vs:110%& ()-Y 10m 10m 10m gl0%m&' () -
810%& ()-6!10%m ()-6zdE_= 10! & 10%&'()-9¥10%&'()- F4109%& ()-f!109& () -
Z10%&' ()- '109&' ()-+ gdE = 10!/&3 ' 109%& ()- &10%& ()-9L$109%& ()-3
Y'@O% ()-3 y S10%&' ()-3 10%& ()-'7godE = 10!&3 L310%& ()-F |1 110%& ()-3
via insulating films,
either of the top gate electrode and bottom gate
electrode is used as a light irradiation side, and
charges corresponding to a light quantity
5 irradiated from the light irradiation side are
generated and accumulated in the channel region.

10. A drive control method for a photosensor
system having a photosensor array (100) constituted by
two-dimensionally arraying a plurality of photosensors

10 (10) characterized by comprising the steps of:
executing a sensitivity-adjusting reading
operation of reading a subject image in relation to the
photosensors (10) of the specific row section while
changing an image reading sensitivity of the
15 photosensor array (100) at a plurality of stages;
extracting an image reading sensitivity suitable
for reading operation of the subject image on the basis
of a predetermined measurement amount relating to
an image pattern of the subject image read by the
20 sensitivity-adjusting reading operation;
setting the extracted image reading sensitivity as
a reading sensitivity in the reading operation of the
subject image; and
executing image reading operation of reading the
25 subject image at the set reading sensitivity.
11. A method according to claim 10, the

photosensors (10) of the specific row section are
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photosensors(10) of several rows.

12. A method according to claim 10, the
photosensors (10) of the specific row section are
photosensors(10) of one row.

5 13. A method according to claim 10, characterized
by further comprising a step of determining whether the
specific row section contains an abnormal pixel by
checking whether the measurement amount corresponding
to one column of the specific row section has changed

10 each time the image reading sensitivities are switched
from one to another.

14. A method according to claim 13, characterized
by further comprising a step of executing the
sensitivity-adjusting reading operation with respect to

15 a specific row section other than the specific row
section if the abnormal pixel determining step
determines that the abnormal pixel exists in the
specific row section.

15. A method according to claim 10, characterized

20 in that the predetermined measurement amount is
lightness data corresponding to the image pattern of
the subject image read by the sensitivity-adjusting
reading operation.

1l6. A method according to claim 10, characterized

25 in that the image reading sensitivity of the
photosensor array (100) is set by adjusting a charge

accumulating period of the photosensor (10).
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in that the extracting the image reading sensitivity
comprises a steps of:
extracting maximum and minimum values of the
5 measurement amount relating to the image pattern of the
subject image for each image reading sensitivity on the
basis of the subject image read by the sensitivity-
adjusting reading operation;
calculating a dynamic range of the measurement
10 amount on the basis of the maximum and minimum values
of the measurement amount extracted for each image
reading sensitivity; and
extracting an image reading sensitivity having
a maximum dynamic range among dynamic ranges of
15 measurement amounts calculated for each image reading
sensitivity.
18. A method according to claim 10, characterized
in that
each of the photosensors (10) has a source
20 electrode (12) and drain electrode (13) formed via a
channel region (14) made from a semiconductor layer,
and a top gate electrode (21) and bottom gate electrode
(22) formed at least on and below the channel region
via insulating films,
25 either of the top gate electrode and bottom gate

electrode is used as a light irradiation side, and

charges corresponding to a light quantity
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