3 0 DEC 2005 *166166* DE S CR I P T 1 O N PHOTOSENSOR SYSTEM AND DRI VE
CONTROL METHOD THEREOF 5 Technical Field The present inventiangmpgicatlés to
a photlosensor system having a photosensor array constituted by
two-dimensionally arraying a plurality of photosensors, 10 and-a drive

control nethod thereof. Background Art | magi ng apparatuses -
electronic still caneras, video caneras, .and the |ike have”@ﬂﬂﬂ"@ﬂ"“ﬂmg
very wi dely used. These inmagi ng apparatus&s enpl oy 15 a solid-state i ng
devi ce, such as a CCD (Charge Coupl ed Device), which serves as"'4¢
phot oel ectric converting devic or, convert] an i age of a to-be-
phot ogr aphed subject into an i gg §i§n§l&,k§Qa&II 1\{;nri:own, the CCD has a
structure in which photosensors 20 (light receiving el enments). such as
phot odi odes, or thin filmtransistors éTFT: Thin Film Transistor) are
arranged in a matrix, APRPTPRENMHPRNEYSTEY| BNPr BRINGI EONFROEs (the ampunt of
charge) generated corr nBHE OFhe anount of light entering the |ight

recei vi 25 section of each sensor is“detected by a horizontal scanning
circuit Tand vertical scanning circuit to
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The present invention relates to a photosensor
system having a photosensor array constituted by
two-dimensionally arraying a plurality of photosensors,

10 and a drive control method thereof.
Background Art

Imaging apparatuses such as electronic still
cameras, ‘video cameras, and the like have come to be
very widely used. These imaging apparatuses employ

15 a solid-state imaging device, such as a CCD (Charge
Coupled De&ice), 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 elebtron—hdle
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
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detect the lum nance of radiation. In a photosensor system using sgchtcams
CCD, it is 3 0 DEC 2005 2 necessary to respectively provide scanhddP
photodensors with selective transistors for causing the scanned

phot osensor to assunme a selected state. In place of the conbination of the
phot osensor and the selective 5 transistor, a photosensor (to be referred
to as a doubl e-gate photosensor hereinaftgr) is now being devel oped, which
is formed of a thin filmtransistor havifig a so-called doubl e-gate
structure and has both a photosensing function. and a selecting function.
10 FIG 11A is a sectional view shpvvif}g the structure of, a double-gate

phot osensor 1H€G85§aLY BQ LRGN RLY PLYY 5P shodrRgd t RRCEGAFUAPERL

circuit of the ,dquble- gate photosensor 10. The doubl e-gate_photosensor 10
conprises a 1% 'Sceglrﬁf%dvoer tt’?ﬁ??*?‘?‘?ﬁilg?ﬁrﬁ%‘dsb’f‘ga pRGA8DER i con  or

he like, n+-silicon | 17 and 18, dr ai 12 and
13 espebt ] vel TG G Cheo TS F | KERET By S ana Aot AP OB gat e

lectrode 21 forned above the sen Ln_fiil ;41 xiasa;hkock 20
Tneul ating 11 1ELE R G2 o Mt E e Rer PoF nell Phaah el Poc

upper gate lve
ol 209, AR BN Sof Al eoh g0 SeL oo Setiedsazty fadgn bolion
lower gate i Nyl @idiydid BHE oI HPURE e 9REBLer) is now being
developed, which is formed of a thin film transistor
having a so-called double-gate structure and has both
a photosensing function and a selecting function.

10 FIG. 11A is a sectional view showing the structure
of a double-gate photosensor 10. FIG. ilB is a circuit
diagram showing the equivalent circuit of the double-
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



25 photosensor 10 is provided on a transparent insulating substrag% gec 2
formed of glass or the like. In other words, the doubl e-gate phot oSensor %%
3 0 DEC 2005 3 includes an upper MOS transistor conprised of the

sem conductor thin film 11, source electrode 12, drain electrode 13, and
top gate electrode 21, and a lower MOS transistor conprised of the

sem conductor thin filmb5 11, source electrode 12, drain electrode 13, and
bottom gate el ectrode 22. As shown in thé equivalent circuit of FIG 31B
t he doubl e-gate photosensor 10 is considered to include two MOS

transi stors having a common channel region fornmed of the sem conductor 10
thin film1l, {FGlubHs Gat exgpes i M@S ) t r 8Gs { BboronrBaré sedepdi fidE), S (Source
termnal), and D (drain Term nal). The protective insulating film20, top
gate el ectroderionfperogatiein nflilat Lhg soupceselecssrde g@ul sedd film
14, and | ower gate insulating film 15 16 are all fornmed of a_materi al

havi ng a hi gh etlreartsmde ahte aid viepbyetei ghectspdaciilvaginfgat Aewer

sem conductor thin film11l. Light entering the sensor fromthe to ate

el ectrode 21 $Qfe trzasebstor ceefiprheedt 8 §BEe SEMECONGYE LT, thipe Hﬁhe
insulating film15, 20 and block insulating film 14, anﬂ t hen enters the
sem conduct or i BI41GR 191G REPEBY L denBrat Pn§laRd r o8 EU|5PFn§° S yes
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| of FIG. 31B, the double-gate photosensor 10 is
considered to include two MOS transistors having
a common channel region formed of the semiconductor
10 thin film 11, TG (Top Gate terminal), BG (Bottom Gate
terminal), S (Source terminal), and D (drain Terminal).
The protective insulating film 20, top gate
electrode 21, upper gate insulating film 15, block
insulating film 14, and lower gate insulating film
15 16 are all formed of a material having a high
transmittance of visible light for activating the
semiconductor thin film 11. Light entering the sensor
from the top gate electrode 21 side passes through the
top gate electrode 21, upper gate insulating film 135,
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 1OQ



25 system constituted by two-di nensionally arraying double-gate

phot osensors 10. As shown in this figure, the photosensor systeﬁﬂé@ﬁﬁr%@%s
a senéor array 100 3 0 DEC 2005 4 that is constituted of a |arge nunber of
doubl e-gate photosensors 10 arranged in an n x mmatrix, top and bottom
gate lines 101 and 102 that respectively connect the top gate termnals TG
and bottomgate termnals BG 5 of the doubl e-gate photosensors 10 in a row
direction, top and bottomgate drivers 141 and 112 respectively connected
to the top and bottomgate lines 101 and 102, data |ines 103 that
respectively connect the drain termnals D of the doubl e-gate photosensors

10 in a 10 coltbet disr sansdd.tuhirf £f Authaegei pempersett #enPie39atsnnect ed
to the data lines 103. O t%_and Ob reprggent cont%%%rgignals for _
generating a PBOOSHRSSE Sy HriaZhRNFehdbutapUl s& BBMathiggpd@h VBIY, whi ch
D Vet eg ot e A, S RV ESERLP, Eale GO Bubasclor,
e above: desgeibed SLNCI e %, fosehibed bletsy the PhokeReRsign
20,V L0 e OB 4 e ST Mo (LGP o 1
2 0 he DRI AT B ol P PETGha0n Do UL LB 25 o
connected to the top and bottom gate lines 101 and 102,
data lines 103 that respectively connect the drain
terminals D of the double-gate photosensors 10 in a
10 column direction, and an output circuit section 113
connected to the data lines 103.
¢ tg and ¢bg represent control signals for
generating a reset pulse ¢Ti and readout pulse ¢Bi,
respectively, which will be 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



25 section 113 via the data lines 103, and outputting serial data Vout.
FIGS.. 13A to 13D are timng charts showng 3 0 DEC 2005 5 a net hod, of
contrdl | ing the photosensor system and show ng a detecting peri3ijDEF-7tUW
row processing cycle) inthe i-th row of the sensor array 100. First, a

hi gh-1 evel pulse voltage (reset pulse; e.g., Vtg =5 +15V) O Ti shown in
FIG 13Ais applied to the top gate line_101 of the i-th row, and during a
reset period T.reset, reset operation f oP di schargi ng the doubl e-gate

phot osensors 10 of the i-th rowis executed. Subsequently, a bias voltage O
Ti of lowlevel 10 (e.g., Vtg = -15V) is applied to the top gate_ line 101
of the i-th réwmethacet fGan #k}@%etQ%sﬁmob%$?%ﬂ°rT?%%Egmanangtarting a
charge accumul ating period Ta in which éh?,qﬂgnnel region IS charge .
During the ch&G¥iNg UMARTHPPHTOTal L cHarhRe PHoSFEFiRINGYEST 15

Gat e of oct r 0TS IHE drEThUMABIGHE THERE ThinhelPog BEoTheR, & ¢
Bopi i od to hERERATAY il o Rathg Fhe CrBrBRSictunor af Pig per i 0d Ta,
and ) orer 2 DHEGTE8T BRELAC JPaR, (ol e 18 e el gt 1
Yog = +10V) show ixfby £ erB 1eh aPBl ) e8ndOabPEnfOk! 2OLER! BekiBl 102 Of
Treset: reset operation for discharging the double-gate
photosensors 10 of the i-th row is executed.
Subsequently, a bias voltage ¢ Ti of low level

10 (e.g., Vtg = -15V) is applied to the top gate line 101
of the i-th row, thereby finishing the reset period
Treset and starting a charge_accumulating period Ta in

" which the channel region is charged. During the charge
accumulating period Ta, charges (positive 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



25 i-th row At this tinme, the doubl e-gate photosensors 10 of the i-th row
are tﬁrned on to start a readout period Tread 30 DEC 2005 6 Duri rgQ)0tgee 2005
readout period Tread, the charges accunulated in the channel region serve
to noderate a |lowlevel voltage (e.g., Vtg = -15V) which has an opposite
pol arity of charges accunulated in the channel 5 region and is applied to
each top gate termnal TG  Therefore, n-type channel is forned by the
voltage Vbg at each bottom gate tern1na|6BG, the voltage VD at the data

|l i nes 103 gradual ly reduces in accordance with the drain current with

| apse of tine after_ the pre 10 charge voltage Vpg is pljed. Mre
iggchflcagly t he QHﬂiﬁﬂuﬁbQﬁr e P%r%%g @D¢@dge 6% qt'2tfH&Sdata lines

epends upon the amount of e|v in_the ase wherge the charge
accunul ati ng EFP@Hi?§QQSlQ: Qéﬁ PR SR E g%d“ ?ﬁ5a§8ltage VDg
tends 15 to gradual Ly r d mhen he in dent r a
smal | anount S‘f(1 ﬁFV q%ﬁﬁj %ﬁ% hq% on*gegnaﬁfgghg?ges are
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of radiation Ca e vo t age at the data

lines 103 a getQ%E%&@?n%ﬁlQﬁr&ﬂﬂzagﬁﬁﬁnéfel§t§6£m98 Ebetﬁ@adeyﬁageerlod

Tread, or by ecting 'a perio quired unttl
Vbg at each bottom gate terminal BG, the voltage VD at

the data lines 103 gradually reduces in accordance with
the drain current with lapse of time after the pre-
10 charge voltage Vpg is applied. More specifically, the
tendency of change in the voltage VD at the data lines
103 depends ‘upon the amount of received light in the
case where the charge accumﬁlating period Ta is
constant.l.As shown in FIG. 13D, the voltage VD tends
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 Tread, 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



25 the voltage VD reaches a predeternined threshold voltage. An éﬁﬁﬁﬁ
sensitivity corresponds to the charge accumul ati ng peri od : 2005
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that the 3 0 DEC 2005 7 anmount of light is constant, the anmount of

accurnul ated i ncreases and the image readi ng sensitivity

enhanced

dance with an increase in the charge accunulating period Ta.
, the anmount of charge 5 accunulazed decreases and the inage
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e wth a decrease in the charge
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a pho osensor system usi

" Image reading is performed by sequentially
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executing the above-described drive-control for each

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,

even a photosensor system using a photodiode or

phototransistor as a photosensor has operation steps:

reset operation — charge ac¢cumulating operation —

pre-charge operation — reading operation, and uses

a similar drive sequence. The conventional photosensor

system as above has the following problems.

(1) To read a subject image in wvarious use

environments in a photosensor system using the above-

described photosensor, the image reading sensitivity

(charge accumulating period) must be properly set.

proper image reading sensitivity changes depending

The

on

changes in ambient conditions such as the illuminance

of external light in a use environment, and also

. Alt hough t he



25 proper image reading sensitivity changes dependi ng on changes in

anbi ent conditions such as the illum nance of external light in d LHEC 2005
envirannment, and al so 30 DEC 2005 8 changes when the characteristics of the

phot osensor change. In the prior art, therefore, a circuit for detecting

the illum nance of external |ight nust be additionally arranged.
Alternatively, for exanple, a 5 subject igyage is read at different inage
reading sensitivities before the start of nornmal reading operation of
t hat subject image, and an optinal i mge  reading sensitivity nust be

d i ned he b ad | £ di

sihe{nmg”‘ig ToERBBSBE. eSS ¢ : q%ﬁ%‘j&%ﬁ%ﬁiﬁ%a F PR RSE or oper
[ [ t d |t f
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defect is gen tt di
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operatign, and,g4eead i t; obtal hed of r £aLdnt ZPmé\Q%gPeé&ﬁﬁégng

sensitivity obtalne |n the reading operation Is difectly used, an
abnormal val ugehsitGntaidehdfbidiaieask I 0sUbt nbLAs NBed@ihgi I Ure to set

a proper image reading sensitivity and to inhibit accurate reading

operation of apsuBjt@eh idRghatr@ubject image, and an optimal image
reading sensitivity must be determined on the basis of
a read result. However, a reading sensitivity setting

10 method of unconditionally and automatically setting
a proper image reading sensitivity based on such a read
result for every image reading sensitivity that is
obtained by operations executed at different image
reading sensitivities, has not been developed yet.

15 (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 each

20 image reading sensitivity obtained in the feading
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.



25 exanpl e, when this photosensor systemis applied to a fingerprint
readisng apparatus, the apparatus may nalfunctlon|r1f|ngerpr|nﬁllDE02m5
recognition processing. 3 0 DEC 2005 9 Disclosure of Invention It is an
object of the present invention to provide a reading sensitivity setting
met hod of unconditionally and automatically setting a proper 5 inmage
reading sensitivity in order to accurately read a subject inage in various
use environnments in a photosensor system “The present invention is

advant ageous in that any malfunction in setting the inmage. reading
sensitivity is prevented even if a 10 foreign substance attaches to the
sensing surface of a photosenBdsclosusephdt 58856408 enent becomnes
defective. To achieve the above advantage, a photosensor  ,system according
to the present invektibh 2onppriges: o ths Eﬁ@ﬁ@§§n§6We§Fﬂﬁﬁ &Bnstituted by
two-di nensionally arranging a plurality of photosensors; | ge r eadi ng
means for rea@QRykgﬁnﬁn%ﬁﬁd}%%g%e%§lE§ElBY FﬁEtlBﬂoFSEQHQOP array;

senst Ly 2L Fesd] 19 means Lo sSLagL N b brnge LRt 10,
PhOLoSeRsor a1iciue SLEPILES, S0.22000) LheoBuBLock LaRge: 00! LUl g
reading Sens't"bté&SLE£§§Etfht9§rigﬁgeu£839£09r8REE%EE°@nO“
a photosensor syétem. The present invention is
advantageous in that any malfunction in setting the
image reading sensitivity is prevented even if a
10 | foreign substance attaches to the sensing surface of a
photosensor, or a photosensor element becomes’
défective.
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



25 the basis of a predeterm ned neasurenent anount regarding an inmage
pattern of the subject inmage read by. the sensitivity-adjustingd 0eB&l 12905
_neans§ and reading 3 0 DEC 2005 10 sensitivity-setting nmeans for setting
the optinmal image reading sensitivity as a reading sensitivity of the

i mge reading neans. In the system the optimal inage reading 5
sensitivity-extracting neans extracts an _image reading sensitivity that
al l ows the dynam c range of the measur efént amount of each i mge readi ng
sensitivity. The reading sensitivity-setting neans sets the extracted

i mge reading sensitivity as an optimal image 10 reading sensitiyvity. Thus,
the time requiSee®iftd iy Saii dn iMSARY| 1RY | FRE T 291 e RRY HId b PR9° be
reduced, and the anmount of data subjected to the extraction rocessi ng of
the optinal i FEFEINEadSHF ISnEitY 312 TRAA YT rIRRRBL Yhi t st "¢ he
required tinme may be 15 reduced. In this case, abnormal pixel determ ning
means is provwde¢ FERHAEMEHTy whet her or not any abnormal pi xe
exists in the specb%£c row section_b asur enent anount

checking,if h
pertaining to the Glg SYREBo E%%t?%ﬁfﬂ%gg%%?gﬁgﬁgﬁgfﬂ% to each colum
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measurement amount of each image reading sensitivity.
The reading sensitivity-setting means sets the
extracted image reading sensitivity as an optimal image
10 reading sensitivity. Thus, the time required for a
sensitivity-adjusting reading operation may be reduced,
and the amount of data subjected to the extraction
processing of the optimal imagé.reading sensitivity
may be reduced and thus, the required time may be
15 reduced. |
In this case, abnormal pixel determining means is
provided for determining whether or not any abnormal
pixel exists in the specific row section by checking if
the measufement 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



25 the specific row section where the abnormal pixel is determn %
to..exist. Wth this structure, even if an abnormal pixel exists 5 PE&;mmS
specilfic row section for 3 0 DEC 2005 11 which the sensitivity-adjusting
readi ng operation is perforned, another specific row section is selected
to avoid the adverse effects the abnormal pixel nmay have. Additional

obj ects and advantages of the invention 5 will be set forth in the
description which follows, and in part v} 1 be obvious from the .
description, or may be | earned by practice of the invention.. The objects
and advantages of the inventjon may be realized a obtainﬁd by, means of

n ! . d
t he instrunenNQﬁQH(%ﬁ%ﬂﬁﬁﬁﬁﬁﬁﬁ?&ﬁﬂxﬁ@ﬂ%ﬁglbarFFEHFHQI9PBBP t&h &t

hereinafter. Brief Description of Drawings The agconpanying draw ngs,
which are inc@ﬂiﬁQﬂQQP'i%P%ﬁEPEo%%??%ﬁ%% EOBarec FophéssﬁggFF£8§1F§n

LSt rate erbodl et s, o Lhe LOKEDL LoD, 200 L9 N UL Radopbli goner o
bl ock di agr am Shovi AP a9t hngRAERE Sofd BRSRBCENEs: ooy St emayebta ey fo
the pregent 20 NeNtion ¢FLG £n'8n@ BLESK:HEIBRAMLIRAMERY 180531 hRRgemeNt
in part will be obvious from the description, or may |
be learned by préctice of the invention. The objects
and advantages of the invention may be realized and
obtained by means of the instrumentalities and combina-
10 tions particularly pointed out hereinafter.
Brief Description of Drawings
The accompanying drawings, which are incorporated
in and constitute a part of the specification, illust-
rate embodiments of the invention, and together with
15 the general description given above and the detailed
description of the embodiments given below, serve to
explain the principles of the invention.
FIG. 1 is a block diagram showing an arrangement
of a photosensor system according to the present
20 invention;
FIG. 2 is a block diagram showing an arrangement
of a controller applied to the photosensor systeﬁ
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



‘of a controller applied to the photosensor system according to the pres
invention;, FIG 3 is a flow chart showing the operation of 25 t hé Qﬁﬁgt
enbodi ment; FIG 4 shows a specific row section of a photosensor array for
which the sensitivity-adjusting 3 0 DEC 2005 12 readi ng operation is
performed according to the first enbodinent, the specific row section
being illustrated in relation to a subject; FIGS. 5A to 5E are graphs each
showi ng changes in 5 lightness data in specific row section that are
obtained by the sensitivity-adjusting reading operation in the first

enbodi nent, in relation to the nunber of tjnes the readi operation is
performed; FIE&F2B1NE QPGFaph O8nhdvi ﬁ@rﬁ&ﬁ“}f%ﬁ%rﬁ%g@ % Bﬁ’iﬁs es in the
5" pert or med: Rpadifent, athEo SRBRITE SRR HE THE bRERAd o Bk L Second |
enbodi ment ; FkG. 8_sQom5 a speci&}c(&QM/section of a 15 photosensor array
for which the EeﬁgﬁﬁlﬁpPy-ngugPlﬁf readi ng operation is performed .
scording, o the seapl ariedlaElye URSIPUlip SMAS hdddagtiated In
L Sntness, 20)18ha80, BRCHE MRS Wi il sRpond
obtained by the sensitivity-adjusting reading operation
in the first embodiment, in relation to the number of
times the reading operation is performed;
FIG. 6 is a graph showing how a dynamic range
10 changes in the first embodiment, in relation to the
number of times the reading operation is performed;
FIG. 7 'is a flow chart showing tﬁe operation of
the second embodiment;
FIG. 8 shows a specific row section of a
15 photosensor array for which the sensitivity-adjusting
reading operation is'performed according to the second
embodiment, the specific row being illustrated in
relation to a Subject image:;
FIGS. %A to SE are g:aphs showing how lightness
20 data dn 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;



readi ng operation is perforned; FIGS. 10A to 10L are timng chart§ (ZhOWi n

the _enbodi nent of an image reading sensitivity setting 25 netho Qﬁﬁi
to tHe sensitivity-adjusting reading operation executed in each of the

first and second enbodinents; 3 0 DEC 2005 13 FIG 11A is a sectional view

showi ng the structure of a conventional doubl e-gate photosensor; FIG 11B
is an equivalent circuit diagran1shomﬁng0£€e doubl e- gat e phot osensor; 5
FIG 12 is a schematic view showi ng a ph sensor system constituted by
two-di nensional ly arraying doubl e-gate photosensors; FIGS. 13A to 13D are
timng. charts shomﬁﬁg a conventional drive nethod for the double-gate 10
phot osensor syst emEBest1Mbdestar SEaELPNAd BEWoFhOWd NOn &St iSEXF UCHE Fods of
control ling a photosensor system according to the present invention wll
be describedi9¢(ﬁﬂ%ﬁﬂv%ﬁ§¥9¢%#e@%ﬂ%%GFSaFgePQQ$QFS S¢téws of 15 the

acconpanyi ng drawi ngs. Al1hough in enbodinents, descrihed below a
doubl e- gat e photoséﬁ% r 1%Babgl?EdeqﬁévélﬁHBtﬁééﬁgﬁ ,4%%§r §gﬁﬁlpﬁbention
i s not Iiniteq to, t he doubl e-gat e ghofosensor, but is also applicable to

a phot osensor (HRIS A ER P RRFCEGPECHf 20 photosensor. FIG 1 is a

bl ock dgagran]shomnF@bgﬂlgr{gngeggggmatic view showing a photosensor

system constituted by two-dimensionally arraying
double-gate photosensors;

FIGS. 13A to 13D are timing charts showing
a conventional drive method for the double-gate

10 photosensor system.
Best Mode for Carrying Out of the Invention

Methodé of controlling a photosensor system
according to the present invention will be described
in detail with reference to the several views of

.15 the accompanying drawings. Although in embodiments
described below, a.double—gate photosensor is applied
as a photosensor, the present invention is not limited
to the double-gate photosensor, but is also applicable
tn 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 systém 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



‘of a photosensor system according to the present. invention. The

doubl e- gat e phot osensor shown in FIG 11A is used, and the arrangéhgﬁﬁcoﬁm5

the 25 photosensor systemshown in FIG 12 will be referred to if

necessary. The sanme reference nunerals as in the photosensor system shown
in FIG 12 denote the sanme 3 0 DEC 2005 14 parts. As shown in FIG 1, the
phot osensor system accordi ng to an enbodi nent conprises a photosensor
array 100 incl udi ng doubl e-gat e photosensbfs 10 showmn 5 in FIG 11A that
are arrayed two-dinensionally, a top gate driver 111 for applying a '
predeterm ned reset pulse to a top gate termnal TG of each doubl e-gate
phot osensor 1@aattsa predetermined timng, a bottomgate driver 112 for
appl ying a predeterm ned readout pulse 10 to a bottomgate term nal BG of -
each doubl e-gate goteremoinl1blgt a,pEbeePBPFPEEASOLMSY§LSEN out put
circuit section 113 constituted by an anplifier 116, and a columm sw tch
114 and pre- clEEGREERT chP 1a% ¢ppOdiBEAE nGORPYAE] S| RnBRPSPE&FECENnd appl yi ng
a pre-charge 15 voltage to each doubl ezgate phohosensor 10, .respec- tively,
an anaIOg/diQQﬁﬂaXxﬁéhﬂ%Qﬁl%@hn%ed?%Pé?FQBtFop 8§08/ NAPHSc dillv ENCEN
hereinafter) 117 for converting the read data voltage as.an anal og signal
into i mége datid HEa iy thit sfphafrravedn WSFPéPeTgGO%ﬁﬂgﬁ'ié &8&pt ed 20

Lo, contiol Lo, GReralien. of f oRdL 0ge: SHHLSR! oLUBE ks LI gkooenso
pulse to a top gate terminal TG of each double-gate
photosensor 10 at a predetermined timing, a bottom gate
driver 112 for applying a predetermined readout pulse

10 to a bottom gate terminal BG of each double-gate
photosensor 10 at a predetermined timing, an output
circuit section 113 constituted by an amplifier 116,
and a column switch 114 and pre-charge switch 115 for
reading a data line voltage and applying a pre-charge

15 voltage to each double-gate photosensor 10, fespec—
tively, an analog/digital converter (to be referred to
as an A/D converter hereinafter) 117 for converting the
read data voltage as an analog signal into image data
as a digital signal, a controller 120 which is adopted

20 to control the operation of reading a subject image by
the photosensor array 100, and to exchange data with
an external function section 200, and which controls
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,



‘an external function section 200, and which controls sensitivity setting
in the present invention, and a RAM 130 that stores, for exanpl ej gresed 2005
imagg data, data 25 relating to setting of a reading sensitivity described
| ater. The structure including the photosensor array 100, 3 0 DEC 2005 15
top gate driver 111, bottomgate driver 112, and output circuit section
113 is the sane as and has the sane function as the photosensor system
shown in FIG 12. In addition to this striture, this embodi ment adopts 5
the A/D converter 117, controller 120, and RAM 130 to enabl e various types
of control as described below. The controller 120 outputs control signals O
tg and c bg top lgateomaEmehotlbm bateonrgseesdiivesndl2i2andespéptitvel v,
which, in turn, output predetermned 10 voltages (reset pulse and readout
pul se) to thecigsuigatsecteran nbl 3 T abe boaRenR §akBAt BRAR EBP B&M&f each
doubl e- gat e phot osensor 10 of the photosensor arra 100, respe %ively. The
control I er 12@uﬂQ§}QﬂuqﬁnEﬁQiRﬁﬁﬁ?%?n%?ﬁn%YSE?EgSKBWPhéonéGchg ge switch

115 to 15 control execution of the opeéeration of reagi a_subj.ec i mge.
A data |ine ven 28itdRn frdvhie phbtoseReor thifr §F ngm§P§ #HEPLSI um

convert 8r - 11nemd B et Hilgeoear ol Fhe Dol arfert2g3hot so has
\"j\‘,rfflnf];' on of X gxuqt' nd. PLedet FLOLNSE LOREE,1 PLRCERELRINLA pLTBGS data,
The controller 120 outputs control signals ¢tg

and ¢bg to the top and bottom gate drivers 111 and
112, respectively, ‘which, in turn, output predetermined

10 voltages (reset pulse and readout pulse) to the top
gate terminal TG and bottom gate terminal BG of each
double-gate photosehsor 10 of the photosensor 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



‘data into or fromthe RAM 130. The controller 120 serves as an interface
with the external function section 200 that executes predet er mi néd DEC 2005
proceassing 25 such as image data identification, nodification, and the
| i ke. The controller 120 has another function of 3 0 DEC 2005 16
controlling control signals to be output to the top and bottom gate
drivers 111 and 112 to set an optinmal reading sensitivity for reading a
subj ect image in accordance wth anbi ent~%®nvironnments such as the 5
illum nance of external light, i.e., an optimal charge accunul ating period
for each doubl e-gate photosensor 10. As will be described bel ow,
phot osensor syen&reldinge couisdl ShdbeE &R cof dPREPEE ERLBBENEAPS of the
10 present invention are based on the arraqggnf?% of this photosensor

n f

system <Fi r sSENEnBOGLAEhE A&l TH %S ehbbddent L of *Ph8ShhBtoSBRABRA *syst em
descri bed it HPERORe R 1iF TG Beeh A SHAENE o1 “HReeSEc4RRaRy Ry dr awi ngs.
The first embodi ment is chg;act rized i'n thgp éttchan_ S,an 'gage readi ng
sensitivity i ASFEFSANGE t0th RN LSERELT O RS R §p§8€ i 851 5@Csection of
the 20, BhoLosaigk i e B MRty ol ot p0gs, gRUchEdma S eo
charge accumulating period for each double-gate
photosensor 10. |
As will be described below, photosensor system
drive'control methods according to embodiments of the
10 present invention are based on the arrangement of this
photosensor system.
<First Embodiment>
The first embodiment of the photosensor system
drive control method according to the present invention
15 will be described with reference to the several views
of the accompanying.drawings.
The first embodiment is characterized in that
it changes an image reading sensitivity in relation 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 datg



‘FIG 2 is a block diagram showi ng an arrangement of a controller 120
applied to the first embodi nent. As shown in this FI GURE, the cohOrRAQ &5
120 donprises 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 managi ng various data 3 0 DEC 2005 17 such as i nmage
data, wite data, and readout data to th RAM 130, and a main controller
123 whi ch supervises the controllers 12 Tand 122 and interfaces with an
external function section. 5 The controller 120 further conprises a data
conparator 124 for conparing the sizes of specific neasurenent data based
on i mage dat aSUSHuSadMRIA fatd, Wl 4?%n1%ﬂ%h6?6§@H§ogaEPr59 66 via
an A/D converter %%7 to extract naxi mum and y%glnun1values 10 an gdder
125 having a FéRct) 6¥“k£<ﬁﬁ%ﬁ|9RPt%P£}er HF%FBréHEErEéFﬁéeﬁ

neasur enent dat a, receLvin rocessed e data
Viathe A/D 889%093 b A O and A GSEEGRY BEBRCERSEEIRAR:

swi t chi ng WW|te/r adou% i /fron1the RANl re-input 15 to the data conparator
124 and adder ffg 188 56t M40 the external function section via the

data cogtroller 1234 n.accosfance s LhtbecLegelyed dat g qand a

sensitivity setting regls for angi ng con gnal's to be out put

fromthe devi egraniiall af 1254 %ﬁ&gmi%@ngl%gte@ gaggl@wers 111

and. 112 so as optim ze the reading sensitivity of ot osensor
measurement data based on image data input as a digital

signal from a photosensor array 100 via an A/D
converter 117 to extract maximum and minimum values,

10 an adder 125 having a function of calculating, e.g.,
the difference between measurement data, a data
selector 126 for receiving processed image data via the
A/D converter 117, data comparator 124, and adder 125,
and switching write/readout in/from the RAM, re-input

15 to the data comparator 124 and adder 125, and output to
the external function section via the data controller
122 in accordance with the received data, and a
sensitivity setting register 127 for changing control
signals to be output from the de&ice 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



‘array on the basis of a control signal fromthe data controller 122. The
operation of the first enbodinent in the 25 operation control nmethqdey 2005
the phot osensor system using the above controller 120 will be expl ai ned
with reference to FIG 3. FIG 3 is a flow chart showng an 3 0 DEC 2005 18
operation executed up to the optinmal inmage reading sensitivity setting,
and FIG 4 shows a specific row section %f a photosensor array for which
the sensitivity-adjusting reading opera@ion is perforned 5 according to
this enbodi ment, the specific row being illustrated in relation to a
subject image. This_ operation will be described by properly referring to
the arrangenefPesPtiRE BHECUSERsHP HPsttdif HRMMah 1maass re8diRE 2. 10 In
S11 (sensitivity-adjusting reading operatiog% of FIG 3, the main
control | er 128B8AELILEYt §e8&808n aNThde Feddi P SRR TRSF I F oF O

sensitivity-adjusting _reading operation.in the sensitivity setting
register 1275GF51PRe® a@apkx@%p,saqs&r PIF2eY re%@’&ﬁkéstk?%e 15

ol ural ity of  BPPPSFart A EeAe SIS T (0 A FeER Toadi ng
sensitidlty SLERCRRe! O LRIULEIARE |l ALIZELL 0y PTpulifgsudl oot
ggﬁg?E:S?tgf £ 0 SHRLREY 1TRIR A1Qlon PP fipidcSatl gk Pe Aipied that the
operation will be described by properly referring to
the arrangement of the photosensor system shown in
FIGS. 1 and 2.
10 In S11 (sensitivity-adjusting reading operation)
of FIG. 3, the main controller 123 controls to set an
image reading sensitivity for sensitivity-adjusting
reading operation in the sensitivity setting register
127 via the data controller 122, and executes the
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 subjeét
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)



‘adj usting reading operation applicable to the sensitivity adjustingthEEOﬁh5
of the first enbodinent is perfornmed, using a photosensor array 100 1n
whi chh 25 photosensors are arranged in units of a matrix pattern of 256
Tows X 196 columms, as shown in FIG 4. In this photosensor array, a
central row (i.e., the n/2-th row) 3 0 DEC 2005 19 or several rows in the
vicinity thereof are regarded as a specific row section, and the

phot osensors 10 corresponding to the spd@ fic row section are reset.
Thereafter, precharge operation and readout operation 5 are repeatedly
executed at predetermned timngs in such a manner that the charge
accunul ati ng per isesre r@alnepey s dadithe sersinity tihexeef esret epdnsded| Asot her
words, the image reading sensitivity is nade to vary in correspondence to
t he nunber of at ispesifdadinny dratitdron amd  Ehexeketedensrra aPe stored in a
RAM 130 for exanple, in a table format of (the nunber of times of reading
operation) vsCOrFRgRAeHdichd Sdihs tSRFFHE 1 FPRsPRPEEMC 2 FALFEFEEA specific
met hod for setting the inmage reading sensjtivity will be described |ater.
15 In S12 (i meger&atd sdonRHRGATFI] MY L HPEs s ’E‘Fn%dOPFraaBGHQ%éOPead by
the sensitivity-adjusting readin operation,are converted.into.digital
signalsgvia aﬁrea%QH%%EékHﬁf?%ﬁé¥2ﬁ§39%>Eﬁﬁﬁﬁﬁ?ﬁml&ﬁ .£*ﬂéngﬁg%9al si gna

3, SUPPL1 o0 LS QAR A2E Blatbe Z0cSROILBIASIp10cas | antness
(image reading sensitivity) varies stepwise. In other
words, the image reading sensitivity is made to vary in
correspondence to the number of times reading operation

10 is executed. Data are stored in a RAM 130 ,for
example, in a table format of (the number of times of
reading operation) vs (image reading sensitivity
correqundence table). A specific method for setting
the image reading sensitivity will be described later.

15 In S12 (image data conversion step) of FIG. 3, the
image data read by the sensitivity-adjusting reading
operation are converted into digital signals via an
amplifier 116 and an A/D converter 117. The digital
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



‘i ghtness data are expressed by, e.g., 256 gray levels. The inageadﬁigc 2005
corresponding to each reading operation are converted into a |ightn

data jvalue in the range 25 of 0 to 255 and stored in the data conparator
"124. A specific exanple is shown in FIGS. 5A to 5E. FIGS. 5A to 5E show

| i ght ness data which are obtained when 30 DEC 2005 20 readi ng operation has
been executed a predeterm ned nunber of tines in one row of the specific
row section, and in which the inmage read“hg sensitivity increases wth an
increase in the nunber of times reading 5 operation is executed. For
exanple., FIGS. 5A to 5E show how lightness data change in the colums
when readi ngrepeiag operat Inteha RIRBEAT TR (RFEHCERTINGS ¢ nps
(FIG 5B), 64 tinmes (FIG, 50, 96 tinmes (FIG. 5D) and.128 tines (FIG 5E).
The | i ght nessTYEPET P SHMESHED e 1ML QEahhgRpet 5T oh HhasSBeaR™
executed 16 tines and 32 tines are data , wherein the ipage. I gals)
sensitivity i 8'Cod™ & e <SR9 e %5390 S?Wﬁ%t%ﬁﬁg?ff%Faﬁggéghere are
colums in which the data value is "0" (Jower _lim#zt). ot her hand,
the 15 Iightn8§§hd§ﬂa¥ﬂﬁ5$%ﬁﬁi%ﬂmﬁ%?rﬂy Shi ¥ %%%%%tf%%d%g been
executed 96 tinmes and 128 tines are d | t LM aging
sensitivity | SPRFGTOS ide FHEUEY 3i?%€¥¥€§$§ﬁ?%b ﬁ?%ﬁ; ?ﬁe?g gFe.colunns

ekt s AASNERA ST sRehsl ) o0 LR (et en ol
of times reading operation has been executed 16 times (FIG. 5A),

32 times (FIG. 5B), 64 times (FIG. 5C), 96 times

(FIG. 5D) and 128 times (FIG. 5E). The lightness data

10 obtained when the reading operation has been executed
16 times and 32 times are data wherein the image
reading sensitivity is low. Since the sensitivity is
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 ié 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. 1In other words, the lightness data



‘readi ng operation is executed) of FIG 3, a maxi num value-and a ”%WQ%EH‘ 5
value in relation to the nunber of tines reading operation is execute 5@%
extragcted from25 the |ightness data supplied to the data conparator 124.
The extracted maxi nrum and m ni num val ues are output to the adder 125. In
ot her words, the lightness data 3 0 DEC 2005 21 val ue indicating a maxi num
value (i.e.., the gray level of the bri%htest pi xel ) and the |ightness
data value indicating a m ninmm val ue (';e., the gray level of the

dar kest pixel) are extracted each tine reading 5 operation is executed.
Next, in S14 (the step of calculating a dynamc  range in relatjon to the
nunber of tin¥sligadinAdcadimdat &% ik sakurl) (lofe Hl Gheg JE:e hRwet 125
cal cul ates ‘the difference between the maxi mum and 10 m ni num val ues of

|i ght ness dat 8fi kheePaiobtess e u@g die t1 ARt B3R MR DR HE®on i s
executed as a, dynam.c range. The result of this calculatjon js séored in
the RAM 130 t AREEGRTERS GsEIGHMUR RtUE Sei%ot Jiha g avrr €V rafs Bfange

calculation step.is_15 ,executed each tinme, readi ng, operatipn is perforned.

In S15 (the sgéngFtePﬁF§§5i@&%ﬁqﬁﬁﬁﬁqﬁfQKﬁﬁéh{%ﬁpén?ﬁﬁd SHibits a nmaxi num

dynam c rangeé of ELG. 3, the data selector 126 reads. out dynam c ranges
readPng oPBFEEIFARE fooRRRY 130 in relation to the nunber 20 of

o]
(Les, 57019, QPSSR0 L% SEPULaHl A0V, B8 CEROMLeLAYETIGnsATEeS TC
range in relation to the number of times reading
operation is executed) of FIG. 3, the adder 125
calculates.the difference between the maximum and
10 minimum values of lightness data in relation to the
number of times reading operation is executed as a
dynamic range. The result of this calculation is
stored in the RAM 130 through the use of the data
selector 126. This dynamic range calculation step is
15 executed each time readiné 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



"On the basis of the dynamic range changing tendency (FIG 6) rel al I\V@EG 3005
the nunber of times of a reading operation is executed, a- maxi num val ue
_DLna% of the 25 dynanmic range is determned in relation to the nunber of
times a reading operation is executed, and the nunber RCa of tines
corresponding to the determ ned 30 DEC 2005 E 22 maxi mum val ue is
extracted. In the exanple shown in FIGS._ 5A to 5E, the |ightness data
obtained. in the 16th and 32nd readi ng gﬁerations have a m ni mum val ue
saturated at the lower |limt (=0), and the lightness 5 data obtained in the
96t h and 128th reading operations has a maxi mrum value saturated at the
upper linmit pazigepm valgentisasixt nantdd ghtifedhalfanmif a3 i FN t he 64th
readi ng operation does not have a value that is saturated at the upper or
lower Timt. RSGE.-reédulte, SEo tthe dyirdiine ssafipt droRtainggimeshe ghesh
obtained in the 64th reading operation is greater, than the dynam c ranges
of the other PRGhBRBSEs FERCHNHORSF 2 IR TRIA WG Y8 Wax, and the
nunber RCa of the readin ration correspondi ng bﬁ#% at maxi nrum val ue

is 6.4. 15 NeRfFUSEESG: ﬁ‘g S0 16wt g 1Y At TyEness
of the Yead ng25RerRtrdned tib e Cha A fadhs VoA M e T O 1 TT e,
{he ohar ge SCEuILel. 00 el A C U LARRYILIL (hd N fUDpEns 20 R of the
(=255). In contrast, the lightness data. obtained in
the 64th reading operation does not have a value that
is saturated at the upper or lower limit. As a result,
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



‘to the table stored in the RAM 130, i.e., the table of [the nunber Egﬁé@k
times of reading operation] vs [inage reading sensitivity corresgé%
tabld]. In S17 (the step of setting the extracted 25 sensitivity) of FIG
'3, the main controller 123 causes the data controller 122 to rewite the
data in the sensitivity setting register 127, so that the image 30 DEC
2005 23 reading sensitivity of the sensitivity setting register 127 is set
at the extracted image reading sensitivity3 This brings an end to the
optimal image reading sensitivity setting based on the
sensitivity-adjusting 5 reading operation. According to the sensitivity
setting net hodesfdine sdénsstienbpdofiehhe eresotivity spéctithioc reguster
(specific row section) of the photosensor array are selected, and the
sensi ti vi t y- adjdtitgeleart ngheperhrrehedwhmenelgepdpagt sgnpiitdads va

subj ect image at predetermned intervals) is executed in the selected
speci fic row e ikrings exnresdt tPn§hepePsingd. 1MafCe re@RdNgubj ect i mage
can be read, with the jnmage reading sensitivity (charge accumnul ating

peri od) bei ng SRIFS il BtlepwFekting gﬁé?@b?“t kbet sppshédddd yradiussing

sensitivity-adjustin readi ng operation can be as short as possible. In
conpariéon\Mt#?%ﬁﬂ?éh??&ﬁa?h%@e_reading sensitivity is extracted on the
basts, of the comeplisnal oead Lioe data YR AP 0 ST
first embodiment, one or more specific rows (specific
row section) of the photosensor array are selected, and
the sensitivity-adjusting reading operation (which
10 répeatedly reads a subject image at predétermined
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
réading 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.



‘'sponding to one or several specific rows (specific row section). zgThgeebys
the anobunt of data used for the extraction of an optimal inage readl ng
sensidtivity 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 inage reading sensitivity. can be significantly
shortened. 3 0 DEC 2005 24 Furthernore, the sensitivity-adjusting reading
operation is limted to the specific rowection. In conparison with the
conventional case where the sensitivity-adjusting reading operation is
executed for 5 the entire light-receiving area of the photosensor array,
the first enbodi meMumHdwe HIQEe £ | tamt s§nsbey elY-2A2UPESBELFPREY NS

i nclusion of an abnormal, pixel (a mssing point or a tw nkling ?oint),
which may be °PsEaéd By i floidtepr skdstceraghtt FngPVoSaCtaPhet 120 area, a
defective el enent of a photqsensor, or th i ke. Hence, there is a

e |jke
si gni fi cant | y SPBREFF O rodbi 1he YoM BHOP Ahpp? 8P r PAEES| FBe readi ng

sensitivity will he set due to th S f h b | .pi.xel .
AcCor di ngl Y, | SSREEGH 6T 418 5 1 VAN 89 PREFRGERpf FnEXPELBER, FPon
processing. In.the first .emhodi a specifi

MISEﬁ%%On IS _a centra

row (n/2-th r SR ERE g e ﬁ%%%gg%%b?%dafﬁa %ﬁggo?bF Y ER&PEof in a
e Lo, h Tl Ty ol Ga4ELonlBEOLRERy | Sodaked e
the probability of inclusion of an abnormal pixel (a
missing point or a twinkling point), which may be
caused by a foreign substance adhering to a target
10 area, a defective'element of a photosensor, or the
like. Hence, there is a significantly lowered
.probability'that an inappropriate image reading
sensitivity will be set due to the existence of such an
abnormal pixel. Accordingly, a malfunction is
15 prevented in fingerprint recognition processing.
In the first embodiment, a specific row section is
a céntral row (n/2-th row) and several rows located in
the vicinity thereof in a matrix of n rows X m columns
(n = 256, m = 196). Needless to say, the present
20 invention is not limited to this. The specific row
section may be selected from any area as long as that
area shows a clear brightness pattern (contrast) of a
subject image. For example, the specific row section
may be those located near the central row, or may be
25 selected from another area.
<Second Embodiment>

The second embodiment of a photosensor system



‘section may be selected fromany area as long as that area shows 320 OEea005
brightness pattern (contrast) of a subject inmage. For exanple, the
_spechic row section nay be those |ocated near the central row, or nay be
25 sel ected from anot her area. <Second Enbodi nent > The second enbodi nent
of a photosensor system 3 0 DEC 2005 25 drive control nethod according to
the present invention wll be described with reference to the acconpanying
drawings. In the first enbodi nent descri bed above, the 5
sensitivity-adjusting reading operation is. executed for one or several
rows of the specific row section. This significantly reduces the

probabi | ity tiferiven eimbredl mephed| aegprding thethar peesspécinventaan
section in conparison with the case where the entire light 10 receiving
area of a photdsendft eIeyikedavsbhereéfarenreatPhEPBoRCFS™MREDY&BHed to t he
readi ng operatjon., However, the probability that an abnornal pixel exists
in the specifidad"bwE®ction is in no way "zero." Like the first enbodi nent,
t he second enbodi nent

e L S TR AN
operatiqQn is performed for one or severgl rows _of .the,specific ro
cbotiond The GHRSITEH Giaf] S LS FRAaLBEoRRoERGOAT oAl SPSUERR FRF in
structure to Qﬂﬁa%grqggéégg e£o%§oofnPh8yggeE9fEQergurg%cgggﬁqrnﬁﬂﬁsand I's
significantly reduces the probability that an abnormal
pixel exits in the target specific row section in
comparison with the case whefe the entire light-
10 receiving area of a photosensor array or a selected
area thereof is subjected to the reading operation.
However, the probability that an abnormal pixel exists
in the specific row section is in no way "zero."
Like the first embodiment, the second embodiment
15 is intended to reliably prevent the adQerse 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. 1In the flowchart, the operations

executed up to the optimal image reading sensitivity

setting are illustrated. FIG. 8 shows a specific row



‘represented by the structural blocks showmn in FIG 2. FIG 7 is a
flowghart illustrating how the controller 120 controls the operati @ng oEcthe
_photdsensor systemin the second enbodi ment of the 25 present invention.
In the flowhart, the operations executed up to the optinmal inage reading
sensitivity setting are illustrated. FIG 8 shows a specific row 3 0 DEC
2005 26 section of the photosensor array for which the
sensitivity-adjusting readi ng operationi%ﬁrxnforned according to the
second enbodi nent, the specific row section being illustrated as Rp in
relation to a 5 subject image. In the description below, reference wll be
made to the seeetione off thee Prviwsemser aysagnfoshvhcintreGs. 1 and 2, if
required. Simlar or corresponding structural elepents will be denoted by
the sanme ref ePEREE tATHEEIas s il Tepdhied deBeFapiPBnisorer LPRBeS; 1 st
enbodi ment, and a sinplified description wll be gjiven of such structural
el enent s. Thea§€QQQﬁQﬁt%ﬂERHQnﬁ??&P?e%ﬂ?ﬂﬁl%ﬁ%FatgBﬁ s@ﬁﬁF?éﬂ £8%t he

senst V1LY SdLslio o o Lhe  s6cond erbgdl e L gacguted for @
phot0segsorS MEAHAIAL" I8 e P KaRThRRLY, FhedESgialey 19C,
a0 onor ! PG o R %, B By R e SHRCERbLBaE AR EY AR 20
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. |
Tﬁe 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 operétion)
of FIG. 7 is executed in a similar manner to that of

S11 of the first embodiment. That is, the photosensors



‘at that position is "0", due to a foreign substance adhering to éﬁﬁJeEC 2005
sensing surface of the photosensor array, a defective el enent of
photdsensor, or the like. 25 Step S21 (sensitivity-adjusting reading
operation) of FIG 7 is executed in a simlar manner to that of S11 of
the first enbodinment. That is, the photosensors 3 0 DEC 2005 27
corresponding to the specific row section_Rp of the photosensor array 100
shown in FIG 8 are controlled in such &’manner that the char ge
accunul ating period (i.e., the inmage reading sensitivity) varies stepw se
5 at predeterm ned intervals. The sensitivity-adjusting reading operation
i s perforned FBFrgspapPady itonddcatspecidiig diav ettt iomgro rehdi gy
sensitivities, which correspond to the nunber_ of tinmes readi ng operation
has been exeBhiPE@serfege aggayatiddhshawn ededi®d Hraxg ¢ avelird nbt nal
readi ng of the subject image, Step S22 (inmage data conversion step) of FIG
7, is execut 8HCPn2almePRErathFnide hanag asrcumplafingeriodt
enbodi nment.. The inagg data read by the® sensitiyvity-adjusting reading
operation are'tofiver tB§ 18398 &3 HYMhSN Tty 15 Y%Ilg’rﬁ%e% SRt 2L ar e
suppl i to \?\ﬁcotroller Q and stored . jn the RAM 130. A .specific
oxapl &1 5 ShounPFAOEF REMigRY g IR ks ey bt Bey HREEY o
show how |i gh %a ng i Lol unms en readi ng operation_has
been 2.0 exeEtoAnTooPrrae Irh C° oA toR] et (i AREE AT
plurality of image reading sensitivities, which
correspond to the number of times reading operation has
been executed. These operatioﬁs 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 512 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



64 times (FIG 9C), 96 tinmes (FIG 9D) and 128 tines (FIG 9E), i? th
specific row section (for exanple one rowin this case). The |igh ﬁ% C 2005
data i nclude the 1ightness data which represent the mni num val ue "zero"
‘25 at the nunber Lq of colum by the abnormal pixel IL shown in FIG 8.
The |ightness data obtai ned when the reading operation has been executed
16 times and 3 0 DEC 2005 28 32 tines are data wherein the inage reading
sensitivity is low Since the sensitivi@@ is thus insufficient, there are
columms in which the data value is "0" (lower limt). On the other hand,
the lightness data obtained 5 when the readi ng operati on has been executed
96 tinmes and3228imesesrar dladat ahdrgigi thehelnagrerezdihagenehsivivyty is
high. Since the sensitivity is too high, there are colums in which the
data val ue isis"25911 Eipger Hhenigonsitgl West | istdprs2mnge kel @i pt of
extracting and conparing the same-colum data fromthe data of each

readi ng oper aEN6&F SEGWEAIMMNSGimy Whi@kddir edpta valyg sigt'ed| (heveht a

sel ector 126 extracts |lightness data of the same colum fromthe,|lightness
dat a’ st or ed 1§lfnﬁtt)he RAMEDS0 e e dtd 'potnb‘? gt 9ot B8 H ?%’%\‘Hi%ta%%%gati on.

The extgact o0, Hgigees Soa e Ul 2% L DS SRLa coRpREeL g 12t o0 2
of determning a 28v3ial Uld Wl HAFLO UL ARIGL SO FIG 7 s
‘sensitivity is high. Since the sensitivity is too
high, there are columns'in which the data value ié
"255" (upper limit).

10 - Next, step S23 (the step of extracting and
compariﬁg 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 fthe 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 ﬁo this column

are regarded as abnormal ones, and the specific row

section for which the sensitivity-adjusting reading



‘executed. This step is for determ ning whether there is a colum 3p mﬂjgms
I f the

the |lightness data remain the sane after each readi ng operation. re

is alcolum in which the Iightness data 25 do not changed, the pixels

corresponding to this colum are regarded as abnormal ones, and the
specific row section for which the sensitivity-adjusting reading 3 0 DEC
2005 29 operation is perfornmed is determ ned as containing an abnor mal

“pixel. If there is not a colum in whi ch $%he | i ght ness data renain the

same, the specific row section for 5 which the sensitivity-adjusting
reading operation is perfornmed is determ ned as not containing an abnor nal
pi xel . A resulopegratiifin igetReriornednls sdetppriedadf asnronhalaahg ébnpar at or
124 to the main controller 123. In 10 the exanple shown in FIGS. 9A to 9E,
the abnornal FPeEarmal iiislesent, and the |ightness data corresponding to
colum nunber Lq are_ "0" irrespective of the nunper of tines reading
operation is execut’sd. therethernabrascolurer i Whacholhgn liADRARSER t he

| i ght ness data remain 15 the sane aftef each,readi ng operation, and row Rq-:
s determ neda® CSMh G R et N®i XEFCLA QeSEWi BEFEAON FPTbe gi ven of

2, herL ) elaate 0, UGEk 00 BASoEnCSLabasareoclygRtban o bl xel

data do not C%@¥¥g}ﬁ§g(¥§3&g¥£fﬂfﬁgde§§hnot containing an abnormal

pixel.

A result of this determination is supplied from

the data comparator 124 to the main controller 123. In

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 "0" irrespective of the number of
times feading operation is executed. In other words,
there is a column in which the lighthess data remain

15 the same after each reading operation, and row Rq 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 operafion. 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 reaaing operatioﬁ. The light data
obtained by subsequent reading operations are compared

with the lightness data obtained by the first-time



‘readi ng operation. For exanple, the sensitivity- adjusting reading 30 DEC 2005
operation nmay be controlled as follows: Flags are set for the respective
colunns on the basis of the |ightness data on the col utms obtained 25 by
the first-tine reading operation. The light data obtained by subsequent
readi ng operations are conpared wth the |ightness data obtained by the
first-tinme . 3 0 DEC 2005 30 readi ng operation. This conparison is executed
for each of the colums. If the |ightnes¥ data on a colum differ from
the original lightness data, the flag corresponding to that colum is
reset. As long as a 5 pixel is normal, the |lightness data on the pixel vary
i n accor dance reiatthingy cipenget diaon & helh imgeompadi sgn  senskxecvieq. fékence, the
flag of the pixel is reset. On the other hand, if the pixel is abnormal,
the |ight neseadét @ forthecheolmmmn. cohf afh nhigivenednodats 40 pigelums not
vary even when the inmage reading sensitivity changes. The val ue of the
lightness dat dififerarfugspeha ignigimalielightooes -daket Vheublag a constant
in between, for exanple. Hence, the flag continues to be_ in the set state.
As can be seeSOEESPPLRGHI% tcarr%tqo@%mmrpn kel resetentAfnlangpReidic row
secti.on_for which _the sen5|t|V|ty adjustlng reading operation is to be
execut ed can Bé&ﬁ%(ﬁﬁeﬂPQﬂF morie oF Rt @%@5s@%ﬁ%soﬁft?ﬁep¥¥%bsva¥y step

S24 (the step ,of deter nanva varlaﬁlon 20 in the sane- cglunn dat a)
det er m nes thép change 1n the image reading

sensitivity. Hence, the flag of the pixel is reset.
On the other hand, if the pixeliis 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 vaiue, a lower-limit value 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—adjﬁsting reading
operation is to be executed can be detected by
monitoring the states of the flags.
If step S24 (thé 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



‘pi xel exists, step S25 (the step of changing the specific row section for
whi ch the sensitivity- adjusting reading operation) shown in FIG ¥ §8EC 2005
_exec@ted. 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
3 0 DEC 2005 31 operations starting from S21 (sensitivity-adjusting

readi ng operation) are executed again. 1t31s only required that the
specific row section for which the sensitivity-adjusting reading operation
is newy 5 executed be a another specific row section other than the

speci fic row sgeidaiiomeretdhei mpndroml SPLxekehkitsvidetediadtihar exanpl e
t he another specific row section nmay be the one that is adjacent to row Rp
in the upper mradiowerope st ion) naye bexébetedeaghah.i sITaway dAlfyrom t hat
row section by a predeterm ned nunber of rows. The processing in steps
S21-S24 is repeapEidied Exerutlee specifiberspesetttonofiogewhich tbe which
the sensitivity-adjusting reading operation is to be executed is
det er mi ned as seots icoin il i ady st Bbporeadiing5opexationf ist spwsg4 (the step
of determning a variation in the sane-colum data) deternmnes that an
abnor mal® pi xé@xefpsedhidie exi dnother hepepeEifi EoVoResEéPnoAther thanch t he
sensitivity-adjusting reading operation js to 20 be executed, ste% $26 (the
step of extra&ﬂquR?Q&§QQHﬁﬁw section where the abnormal pixel IL 1is

detected. For example, the another specific row
section may be the one fhat 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 predete:mined number of |
rows. The processing in steps S21-S24 is repeatedly
executed until the specific row section for which tﬁe
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 826'(the step of extracting a maximum
value and a minimum value in each reading dperation)
shown in FIG. 7 is executed. In this step, maximum and
minimum values are extracted from the lightness data
obtained in eéch reading operation and supplied to the

25 data comparator 124, and 6ﬁtput to the adder 125, as in
step S13 of the first embodiment. |

Subsequently, stéb S27 (the step of calculating a



“value and a mni numvalue in each reading operation) shown in FI§1)§ Es
executed. In this step, maxi mum and m ni num val ues are extracted fr E&r?%@
lightness data obtained in each reading operation and supplied to the 25
data conparator 124, and output to the adder 125, as in step S13 of the
first enbodi ment. Subsequently, step S27 (the step of calculating a 3 0 DEC
2005 32 dynam c range in each reading operation), step S28 (the step of
extracting a reading operation that exhiBpts a maxi num dynam c 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

sequential |y gxggMi€drafheSenstaps 2e8aSY lobertad i cH)§PS LI 328 Sitheof the
first enbodine%t descf?bgd gbove. That igtcﬁﬁe dynam ¢ range of the

l'i ght ness da&@egbéei 8gdrhpteaghar eadidigopeeatatdion $heal adtatedt @ by the
adder, and then the data conparator 124 checks the dynam c range changi ng

tendency (Fl Gragihunelighbméc tangde ,netleer SH9 tivms steapead ngefperiatg on is
executed, and detects the reading operation in which the dynamc range is
mexi mal . The toBgedr eadiragtsagsiat iseintsy t(itvie y)5 arttargrem il Ete reEqrer i od)
corresponding to this reading operation is det in the sensitivity setting
regi stes 127, ofhgeebynbrithgi rgtancted tsendid iopttiyvalshawragian rBBEd iy
sensitivity setting based on the sensitivity-adjusting reading operation..
20 In the sensrei sefuesetibliy exetodect. t Thesx @fdeps 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 dynamid range changing tendency (FIG. 31) relative
to thé 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 anlend to the optimal.
image reading sensitivity settiﬂg based on the
sensitivity—adjustiné 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



“enbodi nent, if an abnormal pixel, which is due to a foreign subs?qp§g32m5
adhering to the sensing surface of the photosensor array, any defectrve
elemgnt of the photosensor, or the like, is present in the specific 25
row section for which the sensitivity-adjusting reading operation is to be
execut ed, such an abnormal pixel can be easily detected. Based on this
detection, the . 3 0 DEC 2005 33 sensitivity-adjusting readi ng operation
is.executed for. another specific row sedBi on where no abnormal pixel

exi sts. In this manner, |ightness data corresponding to a specific row
section containing no abnornmal pixel 5 is acquired as |ightness data for
sensitivity ashusitenityExepubstihherspednk opeawtdest iion exydigistalior
selected for the sensitivity-adjusting reading operation contains an
abnormal pi xelandtieer adpecséief tewt seatisnnghferemnsuabrarmaingriredl pi xe

can 10 be obviated. In addition, an optimal image reading sensitivity is
uncondi ti onal |exdet&r m Berdtbast henbeasi s loghthe ssdyedr coraegpafdinght dat a
acquired by the sensitivity-adjusting reading operation. Therefore, 15
even when the tensispetcifiadrast srgtieadi rgndsdndnicomo iadnoxrneed adetal ed
for a specific row section different fromthe originally selected specific
row sectd on, the ac@ayeeteadi hygbsnsssei dety iforksensdpdividly Normal readi ng
operation for a subject inmage can be executed, K 20 in a reliable manner

i rrespective Adipetmepdient Even 1if the specific row section

originally selected for the sensitivity-adjusting

réading operation contains an abnormal pixel, the

adverse effects arising fromlsuch an abnormal pixel can
10 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,

15 ~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
reéding operation for a subject image can be executed

20 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

25 above, the specific row section for which the
sensitivity-adjusting reading operation is to be

executed is predetermined, for example, in the center



“conditions, such as the illum nated state. of the environnent. 3 0 DEC 2005
Accordingly, a malfunction is prevented in fingerprint recognition
_procéssing or the like. In the first and second enbodi ments descri bed 25
above, the specific row section for which the sensitivity-adjusting
-reading operation is to be executed is predeterm ned, for exanple, in the
center 3 0 DEC 2005 34 of the photosensor. The present invention is not
limted to this. That is, the specific roW section need not be designated
bef orehand. For exanple, the entire area of a subject inmage or a
predeterm ned area 5 thereof nmay be read at an arbitrary inage reading
sensitivity. kf tthies pdasmsenspeci fTlce rpnesenti bnventian aseaohost suitabl e
for image reading is extracted, and one specific row section or several
specific row ldedttieshsabhize. deflezti hed ohet bpebadis pbwt hectOorxtract ed
data. An inmage reading sensitivity (charge accunulating period) setting
met hod appl i calglesl ot Hee smsignatey-bafipuehand. r eBidingxappiati thein the
above-descri bed enbodinents will be déscribed with reference to the 15
several vi ews edititfe ararorpany i Figo e awi H§agenorha pyedefpphinAdbarey,
reference will be made to the structure of the photosensor system shown in
FIGS. 15 and Zhgi@athdanay heetigad cdttae prHoibsak¥oimagst EAREABEN in FI GS.

11 and 12, if required. 20 FIGS.. 10A to 10L are tining charts illustrating
an sensitivity. In this case, a specific frow section oxr

an area most suitable for image reading is ektracted,

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.



embodi ment of the sensitivity-adjusting reading operation, whichgg, C
applicable to the sensitivity- adjusting reading operation of the firs gW%
_secojd enbodinents. 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 rowlocated in the center. 3 0 DEC 2005
35 As shown in FIGS. 10A to 10E, the image reading sensitivity setting
met hod of the enbodinent initializes onl32 the doubl e-gate photosensors of
a central row (n/2n-th row), i.e., a specific row, of the 5 photosensor
array shown in FIG 12. Mre specifically, waves OT1l to O Tn/2-1 and 4
Tn/2+1 to OT n appRisedhown tihe HIGSt 1@A (o 2108, t bheoisagadréadlrg)-th to
n-th rows, which are anong the top gate lines 101 connected to the top
gate termn nal seTSishvilty dediilingatetiigl phbttsensmredient t he row
direction, are set at a low_level, and a single reset pulse OTn/2 is
appl i ed only ipdtimdiges- orlyowhe WauhleTaarerohebeserserspefiad Treset
is started, and onl{ t he doubl e-gate photosensors 10 of the (n/2)-th row
are initializ68ntIglTrew, (e ddetrPulsel & Tn/2 $REFEEARdTPHe PESER®

period Treset ends. Thereafter, the charge accumulating perigd starts, and
char ges® ( hol eB}O5PECNGOTePLTEY SPHE %ﬁedfgn t%%r%h%gﬁﬁigiﬁﬁﬁgﬁs in

accordance W Lhtlie AIPUNL olzbioh SHLGif, L% 20 UGS co

the first to (n/2-1)-th rows and (n/2+1l)-th to n-th
rows, which are among the top gate lines 10l 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 15 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 Tyeget ends. Thereafter, the charge
accumulating period starts, and charges (holes) aré
generated and accumulated in the channel regions in
accordance with the amount of light enteringlthe

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 ¢§g 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



“their top gate termnal (21) side. Subsequently, as shown in FI GS'S?JCFECI %05
10K, precharge signal O pg and readout pul se gq5Bn/2, which is :
_predgternmined for the bottomgate lines 102 of the 25 n/2-th row, are
alternately applied at predetermned intervals Tint a nunmber of tines (X
times, x: an integer larger than 1). Waves 4 Bl to ¢ Bn/2-1 and 3 0 DEC
2005 36 0 Bn/2+1 to O Bn applied to the bottomgate |ines 102 of +the first
to (n/2-1)-th rows and (n/2+1)-th to n-tB6rows are set at a low |l evel. As
shown in FIG 10L, therefore, drain voltages 5 VD1, VD2, , VDmvarying in
correspondence to the charge accunulated in the charge accunul ating
periods TBl, @BRa/2¥Bxtowhi Bh applbetiweenthkebendoaf dahe rasets Ad2 ed
Treset and the start of the readout time Tread (i.e., the application of.
t he readout puhsesiBtO®RN/ @)/ 26 )e-sequensi ahtly (nédadlputh By thib
sensitivity-adjusting reading operation, the charge accunul ating period of
a specific rowowseanorsdhattasekowt bpwese at predeternined tine intervals
Tint. Hence, image data is read froma*15 subject image, with the inage
corresponding to tHe sipewnfire FEG: steli ohhpskhigreeadratnavplirgesty of
different image reading sensitivities. In the sensitivity-adjusting reading
operati n de¥&i/bétPZabove, ViDie VSHOHEE idbr@O RER FRRPRRFAGE? ot Re 20

specific row section are reset at, a tine, and reading ) ,
charge accumulated in the charge accumlilating periods

TB1l, TB2, -, TBx, which are between the end of the
reset period Treget and the start of the feadout time
Treadq (i.e., the applicatidn 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



“operation is repeatedly executed with respect to them In this ﬁod'n%ggtéoggn,
it should be noted that the anmount of charge accunul ated in eac

phot §sensor may be varied by the readout operation. To solve this problem
"the 25 charge accunul ating period of each reading operation nmay be
corrected in accordance with an actual charge accunulating period on the
basis of the correspondence 3 0 DEC 2005 37 between the nunber of tines
readi ng operation is performed and the &fount of charge accunul ated. As
descri bed above, according to the sensitivity setting nmethods of the above
enbodi nents, sensitivity- 5. adjusting reading operation is executed with
respect to a sebyeen thegeumbielre ofi rmilnteememesiing epepaigiahel s nage  readi ng
sensitivity stepwise. On the basis of the distribution of the dynam c
ranges of thePer§hrnedsandatieolompiundd ofi dwotgs mepunekatied. sensitivity,
an 10 image reading sensitivity which ensures an optinmal inage reading
state is deterninedSe8§isiofi fhafgye aeeai g sehst e vieysehatge

accunul ating period) can be wused as ah optinal sensitivity, so that the
sensitivity 3%8tfiRg B&RhpEsnede tAe GRavic ANBedaversent Helkvithe 15
sensitiyvity seéting,grocessLn can be executed using an  actual subject, it
i s not hecessafyUPbilge T8 RF0RPET AR & DretGfe 1k VL Y SR RRAE t

l'i ght f th bj ect _i . i ' t h in th
envi ronment | FgREPISRopFRRET ridGe ot 1Y SHSHY | 9138 569 CHF DHVREE i n

accor dance m‘%Qa&QSgCQ%g%§%iVQt%h%tepwise. 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 éensitivity, 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 accordaﬁce with the changes in the
environmental light. This has eliminated the need to
employ a circuit specially designed for sensihg 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



“environnmental light. This has elimnated the need to enploy a cigquidc sgs
speci al ly designed for sensing the environnental |ight. Further, even

‘the Phot osensors vary in characteristics, the i mage data obtained from 25
t hese photosensors is used for determning an optinmal sensitivity. Hence,
the adverse effects arising from the characteristic variations can be
remarkably 3 0 DEC 2005 38 suppressed. Only a specific row section of the
phot osensor array is used in the sensitiv38y-adjusting reading operation.
Al ternatively, the presence of an abnormal 5 pixel is determ ned, and a
specific row section that does not contain an abnormal pixel is used for
the sensitivigypmgarsedng readi ng operation. Therefore, the inage reading
sensitivity can be set at an optinmal value w thout being adversely
affected by an abno®miy aoOspéeseficwhbpwhsestdoa od & heophiogesemssirance
adhering to the sensing surface of the photosensor array, a defect of the
phot osensor elameail ,ivruserd inkehe| sepathivityheddmssdngenesddagcri bed
above, the sensitivity-adjusting readirng operation is executed 15 prior
to the nornal QRﬁﬁﬁﬁﬁpnope#bt@bﬂatlﬁ@lﬁre§bﬁtPrﬁﬁéﬁpﬁo@fi§nn§bnﬁrﬁﬁﬂed to
this. Far exanple, the sensitivity-adjusting, reading operation may be
executed® .inRheEstEhalgtermired; | and’ aharsfafdcwrere SerELophétédensor

systemis opergting but a sublect igzonot; 20,9208 B 988 ne

sensitivity-adjusting reading operation. Thereforep
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 elemenﬁ, 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—adjusting 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—édjusting 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



“In addition, the sensitivity-adjusting reading operation was described as
bei ng perfornmed whenever the normal reading operation is execute ﬁﬁ%CQWS
_subj@ct image. The present invention is not limted to this. 25 For
exanple, the sensitivity-adjusting reading operation may be perforned only
when there is a change in the use environnent, or when a predeterm ned

l ength 3 0 DEC 2005 39 of tinme has el apsed. The imge reading sensitivity
(charge accunul ating period) setting met hod applied to sensitivity setting
processing according to the present inventionis not 5 limted to the above
enbodi nents. As far as inmage data of a subject inage can be obtained at

di fferent rea&ﬂu}lMQﬁhﬁQi@lQP%%@-e.g., a series of processes described in
the prior art: reset operation -+ charge accunulating operation --f
pre-charge operati o€ - 3M2@agbeRdbper aBNsAtITLE NN (FBAFrEFeareyd™a1ptdrdl ity
of nunber of times at different rggdins seasitivities, thereb¥ obt ai ni ng

i mage dat a at P& et e Methodi PRI EPEsto APPELRAVIVEI §et5AD Y0t her

nmet hods may al so be el IQ%ed. $,0 DEC 2005 40 C % Al NLS 1. A Bhgtosensor
Syst em char acBEAARP T LTI bi%gcd PRt BEEASBF ARYSJTE200) ScBREt it ut ed
by a plyrality ;3 9y APLASENA05Fe (AR oQLRHENEYD. | a2 PYIPSL 0f25Q! YIRS and
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 alsoc be employed.



“a nunber of rows, image reading neans for reading a subject inmage at a
predet ernined reading sensitivity by the photosensor array (100) 0 DEO 2005
~sensitivity-adjusting reading neans for reading the subject inmage while
changing an image reading sensitivity g@ a plurality of stages in relation
to the photosensors (10) of a single rowor a few rows anong a nunber of
rows of the photosensor array (100)C;L15 bpfi¥ml i mage reading sensitivity
extracting nmeans for extracting an optinmal inmage reading sensitivity
suitabl e for the indge redlig THETU | OfF TG 1 IR ar ifeh Bif edet er m ned
measur enent anount relating to an inmage pattern of the subject inage read
by the 20 sensiAMRA¥SA%4j usting readi ng nmeans; and reading sensitivity
setting neans for setting the optinal inmage reading sensitivity to a
readi ng sensitd WAL DICRPRL | HageYr éaBP hgchBERS tupedabyy seemlaEadiByng to
claim1, the 25 photosensors (10) of the specific row section of the

phot osensor5arKefsme@ﬁ@rﬁhé@@éeﬁ%%’e@l@? af nusbesraf Fohsmps £hRE

phot osensor array (100). 3 0 DEC 2005 41 3. A systemaccording to claim1,
the phot osensct YMIPTL oFf tHBSpecific row section of the photosensor
array (100) are photosensors (10) of one specific row of the photosensor
array (100). 5 4. A diatcedcacdepgdiegns ot giemdingchapdeiest dagge 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 a single row or a few rows among
a number of rows 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).



“by-further conprising abnormal pixel determ ning means for determ ning
whet.her the specific row section contain an abnormal pixel by ci3eélOEGQ2005
_whet her the neasurenent amount corresponding to one colum of the 10
specific row section has changed each tine the inage reading sensitivities
are swtched fromone to another. 5. A system according to claim4,
characterized by further conprising sensitjvity-adjusting read controlling
means for executing the sensitivity 15 adi%sting readi ng operation with
respect to a specific row section other than the specific row section if
the abnormal pixel determ ning neans determ nes that the abnormal pixel
exists in the specidic Roswskeri aacosdings}et EArdRcardith§ to claim 1
characterized 20 in that the predeterm ned, nmeasur enent  anount i% t he
opti mal readi MPErE§IsFe y(EXt rat Fhe FREASIES TPgRERELISNJREA Ehe
corresponding to the image pattern of the subject inmage.read by the
sensi tivity- adtRYIFRAS? a@ﬁﬁ@ynééﬂg? ?§e7Pgﬂgé§§PéﬁF§c§3P§iﬁg % ®laim 1,
characterized in that the iga e regd%hg sensitivity 9@ he phot osensor
array (100) isSSRFLHYC atfiis? ngh% ERGFGEeBSBLpRET 3905 182 ) accunul at i ng
period of the photosensor (1 %. 8. A systemacgor.ding t J .
characterized in t%at §h§§8 ?nﬁFcpéééPﬁgtgeﬁgﬁffbﬁVy4&5ﬁ%§%€#&fa%mans
conprises: 5 neasuiemenl a0RUPE s ERYPELhBInTR AR XL oBXLTAGHIRY 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 syétem 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



*maxi mum and mi ni rum val ues of the measurenent anount relating to the inmage
pattern of the subject inmage for each inmage reading sensitivity zofnpebes
_basi§ of the subject imge read. by the sensitivity-adjusting reading 10
means; dynam c range cal cul ating neans for calculating a dynam c range of
t he measurement anount on the basis of the maxi nrum and m ni nrum val ues of

t he measurenent anount extracted for eagg i mge reading sensitivity; 15
and maxi mum dynam ¢ range extracting neans for extracting an imge readi ng
sensitivity having a maxi num dynam c range anong dynam c ranges of

measur enent anounts_cal cul ated for each ina%e readingéiﬁ sensitivity. 9. A
syst em accor dr@guRBlatane perdrdr 8t EPrz@EOTRFENFRE dad of the

phot osensors (10) has a source electrode (12) and_drain electrode, (13)
formed via a 25 cﬁann@lsNé&F@na€f$Fdﬁ§@ét&¥6h@&“béﬂi éiﬁr%%ﬁﬂﬂy and a

to ate electrod 2 d, bot t, | ectr.ode.. (22). f t | t
bt Dol ow t e EnGhAE! tPEqPGH 920 BEaCInss SED St TSRS TG, erther |

of the top gate_electrode_and bottomgate electrode is used as a |ight
i rradiation sta@ afhd®RargEs* corresponding to a light quantity irradiated

fromthg light 5 ipradigEh@heside @ RHARS ilth AU AL g he
| 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 fdr calculating
a dynamic range of the measurement amoﬁnt 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 ahounts 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



“channel region. 10. A drive control nethod for a photosensor system having
a photosensor array (100) constituted by a plurality of photosensod $EC125
arrayed in a nunber of colums and a 10 numnber of rows characterized by
conprising the steps of: executing a sgmsitivity-adjusting reading

operation of; yeading @iggbkggﬁsinage inrelation to the photosensors (10)
in asingle rowor a FeW rows andng a nunber of rows of the photosensor

array (100) Miggtgggggifgghgen Fﬂagggfa}x{egagjfggtsgédéegﬁat%xu moéaEQe

phot osensor arra ages; extracting an i mge
readi ng sensji Vi uj f r 1LDg . rati of_.the subject inmage on
t he basiS(ﬁé%éé%#%@et%%ﬁ?%g% %%a%u?egégtl%%%&%%tggpafﬁé}%(?%ﬂéﬁ%ﬁﬂﬁf20
pattern of the subject.inage read t he_sensitivity-  adjusting,readi

oper ati on; sce(%r[risenS ?rh%l%%t 3c?eglgﬁgggu?8§aitﬁ’g lgér"i‘glx‘tait\ﬁ‘% ;}Sr(%“ gCher g]aluqqﬂb
sensitivity in the reading.operation of the subject imge; .and 25
executing i eyt eddt Ay %g%?a?F%ngSPeF@Eﬁgnﬁngh809§mﬁ%ﬁﬁ%qlﬁﬁy§ﬁﬁ the set
r eadi ng sensitivit¥. 11, A method according to claim 10, the photosensors
(10) of the EFEEIST FFWRection are 3 0 DEC 2005 44 phot osensors(10) of

several rows. 12. t hod according to claim10, th hot osensors (10) of
the specific romfgﬁétloaréyg CORGS rﬂﬁﬁ%?ﬁCfOSfaoéiq ;ensor system

having a photosensor array (100) constituted by a plurality
of photosensors (10) arrayed in a number of columns and a
10 number of rows characterized by comprising the steps of:
executing a sensitivity-adjusting reading operation of
reading a subject image in relation to the photosensors (10)
in a single row or a few rows among a number of rows of the
photosensor array (100) while changing an image reading
15 sensitivity of the 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
20 pattern of the subject image read by the sensitivity-
adjusting reading operation;
setting the extracted image reading sensitivity as a
reading sensitivity in the reading operation of the subject
image; and
25 executing image reading operation of reading the
subject image at the set reading sensitivity.
11. A method according to claim 10, the

photosensors (10) of the specific row section are

L)



"5 13. A nethod according to claim210, characterized by further conprising
a step of determning whether the specific row section contains fg pec 2005
~_abnonmal pixel by checking whether the. nmeasurenent anmount correspondi ng
to one colum of the specific row section has changed 10 each tinme the
i mge reading sensitivities are swtched fromone to another. 14. A nethod
according to claim 13, characterized by further conprising a step of
executing the sensitivity-adjusting readﬁﬁg operation with respect to 15 a
specific row section other than the specific row section if the abnorma
pi xel determning step determnes that-the abnormal pixel exists in the
speci fic row sEetenenssrsAlRet hdsgyesedi #gWise cl ai m 10, characterized 20
in that the predeterm ned neasurenment anmount is |ightness data
corresponding to the-inbgeephetepacordinge toulsilieédm L0hadd® ead by the
sensitivity-adjusting reading operation. 16. A nethod according to claim
10, charact er iPRIEOSENSArEn4d U heti e SPESAIIRG LOYSISSSHIAP S he
phot osensor arra 100) is by adjusting a charge accumul ating period
of the photoséﬂ?%? %ﬁ@%?ré(%SEE€¥286§ A8%17. A method according to claim

10, chargeterl zed 40 ot LRSIeXLERCg e duInge feadln Seted 1Y
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 seétion other than the specific row
section if the_abnormal pixel détermining step
determines that .the abnormal pixel exists iﬁ 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.

16. 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).



"5 measurenent anount relating to the i mage pattern of the subject 3nh@eC 2005
for each inmage reading sensitivity on the basis of the subject inmage read
by tHe sensitivity- adjusting reading operation; calculating a dynanic

“range of the neasurenent 10 anount on the basis of the naxi mum and m ni mum
val ues - of the neasurenent anount extracted for each inmage reading
sensitivity; and extracting an inmage reading sensitivity having a nmaxinum
dynami ¢ range anong dynani c ranges of 154Peasurenent ampunts cal cul ated for
each imge reading sensitivity. 18. A nethod according to claim10,
characterized in that each of the photosensors (10) has a source 20
el ectrode (12) and7dr aitn meltdoid cdeeqriBing oraeeladm 80, chaaretteeyren (14)
made froma sem conductor |layer, and a top gate electrode (21) and bottom
gate el ectrodén R2t frbverektatadtdasy e ake Rl e dheg chrmmel1YEgYon via
insulating filns, 25 either of the top gate el ectrode and bottom gate
el ectrode is gomprises la giftens rafdhi ati on side, and charges corresponding
to a light quantity 3 O DEC 2005 46 irradiated fromthe light irradiation
side are. gener at @Kt RARE S Uras HUWH @%ﬁt%%nb%%ﬂn%?lPéﬁi8ﬁ.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;

éalculating 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 electfode (12) and drain electrode (13) formed via a
channel region (14) made from a semiconductof layer,
and a top gate electrode (21) and bottom gate electrode
(22) formed at leaét on and below the channel region
via insulating films,
25 either of the top gate eleqtrode and bottom gate
electrode is used as a light irradiation side, and

charges corresponding to a light quantity



3 0 DEC 2005
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irradiated from the light irradiation side are

generated and accumulated in the channel region.



