1SOP0334 DESCRI PTI ON | MAGE PI CKUP DEVI CE,

DI SPLAY- AND- | MAGE- PI CKUP DEVI CE, ELECTRONI C APPARATUS
AND METHOD OF DETECTI NG AN OBJECT TECHNI CAL FI ELD

[ 0001] The present invention relates to an inage

pi ckup device and a di spl ay- andi mage- pi ckup devi ce
obtai ning i nformati on such as the position of an

obj ect touching or in proximity to a panel, and arggopo334
el ectroni c apparatus including such a

di spl ay- andi mage- pi ckup devi ce, and a net hod of
detecting an object fOESGARIBIHPNgG such i nformation.
BACKGROUND ART [ 0002] Techni ques of detecting the
position or the |ike of an object touching or in
proximty to a surface of a display have been

IMATGE et @I@K@Wnomwéﬂongmmrﬁy%m MRGE@*I@{[@‘P DEVICE,
wi despread techni que, a display including a touch
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touch panels, but as a common type, a touc
panel of a type detecting capacitance is cited. Wen a
finger touches the touch panel, the touch panel

hange in a surface electric charge of the

TTxégﬁ&ﬁ&fgnﬁgﬁect the position or the |like of an object.

Therefore, when such a touch panel is used, users are
[0004]] | dlre drressnti vy eitiany iglajesofgeiiniaagerrickupdayiGsand a display-and-

image-pickup device obtaining information such as the position of an object touching
or 1n proximity to a panel, and an electronic apparatus including such a display-and-
image-pickup device, and a method of detecting an object for obtaining such
information.

BACKGROUND ART

[0002] Techniques of detecting the position or the like of an object touching or in
proximity to a surface of a display have been heretofore known. Among them, as a
typical and widespread technique, a display including a touch panel is cited.

[0003] There are various types of touch panels, but as a commonly used type, a touch
panel of a type detecting capacitance is cited. When a finger touches the touch panel,
the touch panel captures a change in a surface electric charge of the panel to detect the
position or the like of an object. Therefore, when such a touch panel is used, users are
allowed to intuitively operate the touch panel.

[0004] Moreover, the applicant of the invention has proposed displays having a
display function of displaying an image and an image pickup function (a detection
function) of picking up an image of an object (detecting an object) in Patent Document

1 and Patent Document 2.



[ 0004] Moreover, the applicant of the invention has
proposed di spl ays having a di splay function of
di spl ayi ng an i mage and an i mage pi ckup function (a
detection function) of picking up an inmage of an
obj ect (detecting an object) in Patent Docunent 1 and
Pat ent Docunent 2. 2SOOP@334 [0005] [ Patent DoclS0&P0334
1] Japanese Unexam ned Patent Application Publication
2004- 127272 gPatent Docunent 2] Japanese
[OOOSME%SHS Demsat & hiapapgseiUngkaminepistent Appleating Publiggion No.
276223 DI SCLOSURE OF THE | NVENTI ON [ 0006] Wen a
2004-42EH52ay described in the above-described Patent
Docunent 1 is used, for exanple, in the case where an
[Paters Jpaumestuzh) apsnase i meganined Rakes ApplicaioasPublicMi@xNGl 2006-
to a di spl ay-and-i mage- pi ckup panel, the position or
276223he | i ke of the object is detectable based on an image
pi cked up by using reflected light reflected by the
object fromillumnation |ight fromthe
di spl ay- and- inage pi ckup panel. Therefore, when this

DISCHORPRIYOF T sition or the like of the
obj ect ?s éﬂ§ecta eo§fth a sinple configuration

[00061“0%%# panZ’F ésgll‘l%ffda tgg %gcﬁ\% ?ﬁﬁgﬁo%?cgﬁem ﬁ%%ﬁa%?l 1s used,

wever, jn the ase where the reflected |ight
for e#am‘i’% cietiepsase h%h?fs j B Pbiegt fuckqand GBS ioyekesapogemes in
sonme cases, outside |ight (environnent
proximgy fo,g fisplayiand émag%etcm genedsthe positignpr ﬁ@gdqe\nfmlge object is
el enents cause an issue. Mre specifically, the
detectpllaibased wa asfinrage gilcked up byhisingepBeded bghttriBedbed T@hthnerb;;act
of outside light, so in sonme cases, it is difficult to
from iibllmicatimhlég}pdicbmi the ddxplayhmdl-iirﬂ@eqﬁcmbepmbi. eTheleasedwien
a picked-up i mage. Moreover, variations in

this dishlay 4 hexd] sd pesitiin blhmelnkghn“ the ©Bje¢t ROdeRRIPd WathCALSD]e
stationary noises, thereby in sone cases, it is

configidtioh Guilttiouk @eﬁ@&t@ﬁl ark 408 ichindBn &t sulxe a& lakSu phd¥® on a
obj ect based on the picked-up i nage.

display-and-image-pickup panel.

{0007] However, in the case where the reflected light reflected by the object is used as
described above, in some cases, outside light (environment light} or variations in
characteristics of light-receiving elements cause an issue. More specifically, the
luminance of received light depends on the brightness of outside light, so in some
cases, it is difficult to detect the position or the like of the object based on a picked-up
image. Moreover, variations in characteristics of the light-receiving elements cause
stattonary noises, thereby in some cases, it is difficult to détect the position or the like
of the object based on the pické&-up image.

[0008] Therefore, in the above-described Patent Document 2, a difference between an

image obtained in a light-emitting state (an image obtained by using reflected light



[0008] Therefore, in the above-described Patent
Docunent 2, a difference between an i mage obtained in
alight-emtting state (an i mage obtai ned by using
reflected Iight 3S09P0334 originating from
illumnation light) and an i nage obtained in a
lighting-off state is detected to renove an influence
by the above-descri bed outs$ide |ight or stationar\s09P0334
noi se. [0009] More specifically, for exanple, as
illustrated in a sectional view of FIG 55&§A in the
originges WeeY ElunHepiéRmiigiliesd @8 imaghtoblainsd inomMeRting-pPHhitte is
LOis strong, as illustrated in FIG 55(B), a |ight
deteeted dptremavo an poflusnsk thyg the\ahove-tesaribad suisids lightwed sthtienary
backl i ght 105 is on has a voltage val ue Va
noiseor respondi ng to the brightness of the environnment
light LO at a point other than a point touched by a

[0000] Nd6fe shedificalyd fsrixampR! &aillhSHated@itth Sctibhe vkl M FIG. 55(A),
touched by the finger f in the display area 101, the

in tHe! &EE wh@r‘é%&ﬂé}ﬁ ot gh Y%ﬁv%%ﬁmm{]hé@?lw $s SIRAHIC GilhiStrited

vol tage value Vb corresponding to reflectivity at
o Gl g Ml i Y REDLAF (oA i o
tos o R R 2l A |at°aﬁ?sq%8 o e ?tbggré“fomm
g e iR goh e PORE KB D :ﬁ%%méé’r' PR e g 100, it a

vol tage val ue Va corresponding to the brlghtness of
the pojat tomghedoPyndht fipgeyhi in e gispdaspaieati 0dt Herlight 4pcaptian output
poi nt touched by the finger f, but the point touched
voltige Yord Off iigwpdncdd tos voltage waleg ¥bicarastiooting e refleeiivignaterhich
light LOis blocked, so the |light reception output
illuniahti@gkghfdidnl@dmhths bacm'ghy 109w tefivetbd wolthagefacalafen\dbject
[0010] Moreover, as illustrated in a sectional view of
(the Hinger BPofA¢hing hedpdihtadt @his Binwdi Oh tidtheigdndem in the case of the
environnent light LOis weak (very little), as

light tectfstionadu@stti vd1taEGYoR B Bla light rk&iptioh et VORaRUY B 01
lghvoltage \%%201 |% aost atél |1%1 vfh%!(i:hhwt hef%%ackl |g§ht 105 ma

statd 1 \Qﬁ‘icﬂ?ﬁeefr) Héﬁtr Y% eﬁvg'ff R¥She %?}tﬁ%ﬁg%h\.{@l\/‘é%o}{% g;g)ﬁndﬁgnto the

poi nt poil nt touc he fin

bngﬂéﬂgssoc{fstﬁé %Xw St n% %%htt Bﬁ %fa 43 %mtt I'b? ouc% eglg g;%q{t tl)u&?llga bgcl)he

prese ol nt
ﬁnger %, but gl% gc;lr?tp tloac\{he%rby theoi%ng Fi‘s %r{ ater Fnc\%glch e %R\tnp nment

light L0 is blocked, so the light reception output voltage Voff101 has a very low-level

voltage value Vc,

[0010] Moreover, as illustrated in a sectional view of FIG. 56(A), in a state in which
the incident environment light 1.0 is weak (very little), as illustrated in FIG. 56(B), a
light reception output voltage Von201 in a state in which the backlight 105 is on has
the very low-level voltage valﬁe Vc at a point other than the point touched by the
finger fin the display area 101, because the environment light L0 is not present, and at

the point touched by the finger f in the display area 101, the light reception output



4SMP0334 vol tage Von201 is increased to the voltage
value Vb corresponding to reflectivity at which the
illTumnation Iight Lon fromthe backlight 105 is
reflected on the surface of the object (the finger O
touching the point at this time. On the other hand, a
i ght reception output voldage Voff2 in a state i309P0334
whi ch the backlight 105 is off remains unchanged at
the very |ow|evel voltage value Vc at the point
voltageo e synsreseditadls veltagsavalisy Vbronaesnoating, to[reBactivitast
. described above, at a point not touched by the finger
whiclf thenllemimatips pihtyLer famlhe backimht 19his refeetpd bonhosirfut of
voltage is greatly different between the case where
the objhe (Erevfingemni noudhirghtheliOintsat phissiné. ahd techetheraadywadght
the environnent light LOis not present. On the other

recepti@nduipat volfgePVbLL ik QUEREn Ryhith end bAUEEL 105 {s"EFF remains
di splay area 101, the voltage Vb when the backlight

unchaia%&i htSth® ReANGwLREeRih8d @al}]{g WOEhd P&np ffashd th%%g.eis f

are substantially 'n the sane state irres eptlv
and i othiE,dR€sence or absence of the environnent |ight
%i) erefore, it is considered that when a difference

oot SN B8Rt S 05 05 BB 05 5, BB e
01, B A0S LS o B ke S

.allowed to be determ ned as a point where the object
envirgrgRgah 8ghtokO dy prasentrangr g case whemndie enwiromnentgizht LD ik ot
a difference image Cillustrated in FIG 57, the
presergo §1it the athgr hatk at th ot tausbedby thetfingsr Hat the timplag area 101,
wi t hout influence of outside light or stationary
the volgige 88 whe 1i12] badkiightel05 is oncamiethb odltage Wetveltdni the backlight
obj ect using such a difference imge C, for exanple,

105 isasff it JubsthatiAlg innhdbdme Sdte ifrbEHVESNRRE PResBiceldr@bldnks of
for two images, that is, an i mage when a backlight is

the en®{rbnthait lighP0e. Aherfste D1 dHRGEe e Stk (WHen RAE A bdtwe@M

(an image B) are necessary, thereby to cause an

voltage\Ch EOHE Ha&i@?ggg 20bn %ﬁtﬁtalsvol%g? TenAfic @ga&{gggfgﬁ is off is

above, inre art, 1 S ficult to s

o1 £y 0L 95 12 FHERP S LMY el 0P e
betweylg :tﬂxqeﬁéfa%%h&gﬁr% %f gcatll%weg % %%Sctigférmanqu Eish zeirpeoiriltswll;egg rtrﬂle
object touches or comes in proximity, and, for example, like a difference image C
illustrated in FIG. 57, the position or the like of the object is detectable without
influence of outside light or stationary noises.

[0012] However, in a method of detecting an object using such a difference image C,
for example, as illustrated in FIG. 57, frame memories or the like for two images, that
is, an image when a backlight ié off (an image A) and an image when the backlight is

on (an image B) are necessary, thereby to cause an increase in component costs,

{0013] As described above, in related art, it is difficult to stably detect an object



[0014] The present invention is made to sol ve the
above-described issues, and it is an object of the
invention to provide an i mage pickup device, a
di spl ay- and-i mage- pi ckup devi ce and a net hod of
detecting an object which are capable of stably
detecting an object irrespective of use conditions
whi | e reduci ng manufacturi g costs, and an el ect r ¥PB0G334
apparatus i ncluding such a display-and I mage- pi ckup
evice. [0015] An |nqg leckug devi ce of. .the |BventioH
touchifig) QEPTORIPIPHifyR PR KEFSRFSHET OF HRY GoRcidens 31 tiF dime; yhile
of i mage pickup pixels, and having an illum nation
reducingRANAGHIE I GoBts AN thste s toprbisy BprovemeRinage pi ckup
drive neans for obtaining an i mage pickup signal from
{00184 cThenfresentinvasigen pimddggo polveltise dpvpalesarbeil mgyuesn andrigean
pi ckup drive on each of the inmge pickup pixels; and
objeanof thageepi@cegabvide Ak ansgd mckuphdevice] adisphjyenti-image-pickup
information including one or nore of position, shape

devie@ dn® hzfetRdd bheetRbthd 41 bhje@bivBRh atd eIt oHt 4thH1Z idB@cing an
pi cked-up i nage based on the i mge pickup signa

objegptu"f‘é g@awfer@ﬁh@%f]mﬁﬁoﬁsh %rh&l@%ﬁu&hg KERuRAKBArE costs, and an
Mor eo t he above-describ | mage pi ckup drive neans

SR AL 4 PRSI

l.ght source,. an.el ect c char ge char
rootgh 0 Fiek e BLARHECH ke RAER Rl ?Sﬁg 'Fgkup panel
cord nce with total |ight a nt as a. of
mclwﬁw 8ttty fHmage iPgkHRALFYS-f e 0 | %Mﬂgfght source
ight and_environnent |ight, and when the illumnation
for 41 DEHAMItY oRIeCt i magy Digkyim diie MEFNSHioR b1agHng Py Hmage pickup
source, an electric charge for discharging is rel eased
signfl Gpmecach ob thet immge minkep pirskupy perterming an awegs pigkerdrive on
with Iight amount of the environnment |ight, thereby to
eaclobff thi nmbgepickmg pixplse ket ars igagd prbeeasing aadane ffort deainimggdbject
pi ckup pixels. In addition, "a proximty object" neans
infofiRAtiodthyludingionelozlnhdte PF Pysitibh,Yshapyd &l sibeibf tleSRodfhity object
object in a touch state. 6SMP0334 [0016] A

thogﬁﬁill@ﬂngﬁ qnék@agﬁ) haGK bRsiex aR ipfagh Peckup \WesHat 8tained from
| udes: & di splay-andi mage- p|ckup pane |nclud|ng a

bl b A At O RSl

rrve msans I Ng an

meaiair?%? i?f&ﬁi%{algigggg? ﬁg&e S(gtk?{w ef} 'fllf%:?n rrl:ﬁt%c%lﬁ Sil'? s Erpnﬁted from
the fRagestion S sciFte re Bl Ut Rb o S A R RGBT Epin each of

drive on each of the inmage pickup pixels; and an inmage
the ypegceBisky PHEtnE AerordiBeaiv hq@t@ibﬁlglﬁtam%raﬁa% pypmation of
including one or nore of position, shape and size of a
reflstasidight pyigiobfieg fromithe dihmination lightgnd epviconaens fightrapd when
based on the imge pickup signal obtained fromeach of
the tlheninatbge]ighitcis umt pinxiekd frokp tieo vibrminbtien digbiv sowles ani dedric
i mge pickup drive means perforns an image pickup
char@k ifvrediSchatddd isWeRAsdd| fratiieAdH o Othe liingfe pickue pixtlsafl atdoddance
the di spl ay-and-i nage-pi ckup panel to the proximty

witlPREI Ginoufo£he Chlirénf O 138t ftl%rel‘})hﬁ)r SBtRG thé iAsETHLA $phal

I n each of the I mage pickup pixels in accordance wth

fronh Qic@llof tl#qu{agg ch'ﬁﬂ{) ﬁsélsa 7 HH&YH@EI ol p?éxnrnfr‘tgflo%&tc?‘drnédng Abt only

or| gi natin e I'fTIumnati’on

e R af‘éﬁ%”vtr%ﬁtaﬁ?'fhsﬁ?snﬁf ckup panel .

an electric charge for discharging is released from
each of the image pickup pixels in accordance with

i ght anbunt of the environnent light, thereby to
obtain the i mage pickup signal fromeach of the inage
pi ckup pixels. In addition, "illum nation |ight" neans
not only display light applied fromthe




[0018] A nethod of detecting an object of the

i nvention includes steps of: perform ng an i mge

pi ckup drive on each of a plurality of inmage pickup

pi xel s so that when illumnation light is emtted to a
proximty object froman i mage pi ckup panel including
the plurality of inmge pi8kup pixels, an el ectri &09P0334
charge for charging is accunulated in each of the

' .ckup pixels in, accor.dance w.th.total |igh
r0016, 7R el SAidPolefpilogh sp o6 G B gt e iEPlawgm-
) frgmthe jllum. natiqgn Ligh{ and envi ronnent Ii%ht,,and
imagegekAp; }hﬂéle‘ 1 1%fxi;8wa qygﬂ disglaﬁcﬁzxegﬁia{x{l @dpiugﬂl y of image

.. electric charge for discharging is released from each
pickupypixelfea dippliey Jsiveingrnpifsedisplpying s omaesn b pasforming ghdisplay
: anount of the environnent |ight, thereby obtaining an
drive paregeh pf theugdispliay pakels;r oninezgehpiofunt tevé meges forcéhtpining an
pi xel s; and obtai ning object information including one
imageqpickupr sigied] fruos ichéloof tixhimpeapickupi gikelofbyt pafarming ah tiyage
object through utilizing a picked-up i mage based on
pickug Bevd BRELhHThY @mﬁgegﬁi%k%ﬁ) x@isnesld bf Ah&AFldc&binkNBeans for

i mage pickup pixels. [0019] In the inmage pickup
obtainf@Véi5 et 1]51{?)%%&”&‘1‘6@5% ohdBE Rt Bk ?Bsiﬁ@%' ﬁl%]c)e LA size of a

and 0 ete

el"ectroni ¢ appar at us t he met ho ting an

s B s RS o TR P e
onanBE B, 2o S R R T RS R RS P

., the image pickup pixels in accordance with tatal |jight
pickup, YA FICHS BeriOTRIaR IBAEOPCREY ¢ Wothe When Brgnation hapt is
. fromthe illumnation |ight and environnment |ight. ]
emittefffoan iy displagand-iaaghpiglsunl earol ith daF prokimitn abieetn anjefgstric
is not emtted, an electric charge for discharging is
charger fr shargihgf is aewnalhtedfin teheh phthgemaige pigkupipoallsin accordance
accordance with [ight anmount of the environnent |ight.
with fokedrledhy , amournit nesge  pimdatiors iof niefiected dijghai srégndtingmireac the
of the imge pickup pixels. Then, object information
illumihdidhUighDghd@ R i0hmeRy 18:H8f and Getidnl tB i1l edia@onditht $d 7R effitted
the proximty object Is obtained through utilizing a
from tRé 81y 4Rd i REE N ahREctiRge R . l
obta?%gd fron1e%cﬁ§ggugﬁe iggge pig J%kugg%g%%ggxfbde
from Q&lc’ﬁebﬁ the! hﬁlﬁ%&?}i’id{%ﬁc Bimﬁn?rptac&%dmg. SitH! ﬁ@?nﬁﬂgux{t' Qpﬁhe

I's subtracted in the 1 mage pickup signal om each o
. I age,. pl ek 1.xel,s,. so obf,ect .infarmati on out
enviropin TR HPASHY 48 Bl it AP il RO 4R BR e
.. of. such _environpgent .1ight. reover, the | e.Rick
pickurdpEly InGgliog O ERRIEN Bt G O PGk apphed

i xel s based on an operation of accunulating the )
from e lisnlarandrinape-merupc panehibyg alsadigll appliedtiroasm agpther light
rel easing the electric charge for discharging, so a
sources(ied £xammendremftafedhbiglgswarog drr thndikep oorthe slispiaytdnd-iiage-

for producing a picked-up image fromthe i mage pickup
pickupspageal t han that in related art are necessary. [0020]
According to the image pickup device, the
[0017diAgpéledtroaiCappa@ies o thK Vet Beludbdthetbsed-16RHbed display-
apparatus or the nethod of detecting an object of t%e
sl . o i . Lo . L e _ ¢
P e MR eing AR PR e g ot Jeur
ﬁnwﬁg%splay-and-inage-pickup_panel, an el ectric charge for
charging is accunul ated in each of the inage pickup
pi xel s in accordance with total |ight anmobunt as a
sunmmation of reflected Iight originating fromthe
illumnation light and environnment |ight, and when the
above-described illumnation light is not emtted, an
el ectric charge for discharging is released from each
of the image pickup pixels in accordance with Iight
anmount of the environnent |ight, thereby the inmage




[0021] [FIG 1] FIG 1 is a block diagramillustrating

a configuration of a display-andi mage-pi ckup devi ce
according to an enbodi nrent of the invention. [FIG 2]
FIG 2 is a block diagramillustrating a configuration
exanpl e of an 110 display panel illustrated in FIG. 1.
[FIG 3] FIG 3 is aplan viewillustrating a pix
arrangement exanple in a di’splay area (a sensor a|5@3?0334
illustrated in FIG 2. [FIG 4] FIG 4 is a schematic

[001$iaf§me i gt en el TPE e Go LR DRE Upfortorming

signal lines in a pixel arrangerrent illustrated in
an imgge pig Pp‘.ﬁr@e o € @t & plualify of impge Hi?ké’é’r Rixels so that when
illTustrating a configuration exanple of a
illumingtien lighteis iemdttede ée i2o proxdmisy ditiest tifomhen dmgriinieknp pincl
the invention. [FIG 6] FIG 6 is a schematic view
includihgi sha aturaigy deft amdgs pitkih eixetnmactiedric rabasgel tmsdhiapging is
between the |ight-receiving sections and the signa

acoumul&ed iMedch& ] nhe(ﬁhag%rp’lﬂﬁ@qﬂﬁélﬁ irl hdcofdanad @dthitbtaFlight adnount
[FIG 7] FIG 7 is a timng waveform chart

as 4 |dudddiRhi B BNe@%PMhe Q{giflingMaes RhE KURMARELAL iBR and
in the display-and-image-p |ckup devi ce according to

i Yl L S | i

dlscl(ljzprglrn tljs Plled L-(!i ﬁ%H %cﬁ of tf?e age plckup pixels in accordance with light
amount of the environment light, thereby obtaining an image pickup signal from each
of the image pickup pixels; and obtaining object information including one or more of
position, shape and size of the proximity object through utilizing a picked-up image
based on the image pickup signal obtained from each of the image pickup pixels.

[0019] In the image pickup device, the display-and-image-pickup device, the
electronic apparatus and the method of detecting an object of the invention, when
illumination light is emitted to the proximity object from the image pickup panel or the
display-and-image-pickup panel, an electric charge for ;harging is accumulated in each
of the image pickup pixels in accordance with total light amount as a summation of
reflected light originating from the illurnination light and environment light. Moreover,
when the above-described illumination light is not emitted, an electric charge for
discharging is released from each of the image pickup pixels in accordance with light
amount of the environment light. Thereby, an image pickup signal is obtained from
each of the image pickup pixel:s. Then, object information including one or more of
position, shape and size of the proximity object is obtained through utilizing a picked-

up image based on the image pickup signal obtained from each of the image pickup



[FIG 9] FIG 9 is acircuit diagramfor describing a
charge operation and a di scharge operation during the

i mage pickup operation illustrated in FIGs. 7 and 8.
[FIG 10] FIG 10 is a timng waveformchart for
describing details of SWcontrol signals illustrated

in FIG 8 and a backlight &tate. [FIG 11] FIG 1309P§334
a plot for describing an i mage pi ckup operati on

pixe S5 AE0% 53 BSOS B s OSOPETE S e
pickup 37ehe} Borm&feh St ahotmase pristd pirclstee opicgt ingorweon mage! the
.pi ckup operation according to the conparative exanple.
proximty @bjegls obtamabletwitboutnnflrmce pf suchfeprirdmaentilighh gMohmver,
i mge pickup operation according to the conparative

the immgarppdkep signal is obtained from each of the image pickup pixels based on an
operation of accumulating the electric charge for charging and an operation of
releasing the electric charge for discharging, so a smaller number of necessary frame
memories or the like for producing a picked-up image from the image pickup signal
than that in related art are necessary.

[0020] According to the image pickup device, the display-and-image-pickup device,
the electronic apparatus or the method of detecting an object of the invention, when
illumination light is emitted to the proximity object from the image pickup panel or the
display-and-image-pickup panel, an electric charge for charging is accumulated in each
of the image pickup pixels in accordance with total light amount as a summation of
reflected light originating from the illumination light and environment light, and when
the above-described illumination light is not emitted, an electric charge for discharging
is released from each of the image pickup pixels in accordance with light amount of
the environment light, thereby the image pickup signal is obtained from each of the
image pickup pixels, so object information about the proximity object is obtainable
without influence of the environment light, and a smaller number of necessary frame
memories or the like for producing a picked-up image from the image pickup signal

than that in related art are necessary. Therefore, the object is stably obtainable

irrespective of use conditions while reducing manufacturing costs.

BRIEF DESCRIPTION OF THE DRAWINGS




[FIG 15] FIG 15 is a circuit diagramillustrating a

configuration exanple of a light-receiving section

according to Modification Exanple 1 of the invention.

[FIG 16] FIG 16 is a schematic view illustrating

details of a connection relationship between

Il ight-receiving sections and signal lines in a display

area (a sensor area) according to Mdification Exdif}yP83i4

1. [FIG 17] FIG 17 is a circuit diagramfor

describing a charge qperation and a di scharge .
WO?&E&% 4 ldﬁ%‘ru} isyblaak disghen lustsipepherdignisiion of a difpky-and-
~ to Modification Exanple 1. [FIG 18] FIG 18 is a
image-pirkp deicsfaseordinigde en embodiawant pbthagnSwiemnt r ol

signals and a backlight state during the image pickup
[FIGpdridG. dhisne ddodk diggtam Mbdirhingati anfigwsnph exidmpleFbGan /O

19] FIG 19 is a circuit diagramillustrating a

displagphn¢ ullastiated iR ¥8@Pl.e of another |ight-receiving
section according to Mdification Exanple 1 of the

[FIG. GF epiG.ONis 4 Plafe vidR lillish@ing @ pigel anahidvent eRhdfledMa display
ilTustrating a configuration exanple of a

el k0 itfuaiag cccor 10 10 M1 ca on,

P, 4 RS OLEARL o PP D5 P} blion
reIatﬁ%?ing%%éﬁt%%e%ﬁggisgct{joing%g rglgfn%[ liggssﬁlrail %%x%? alarangement
illustrated in FIG. 3.

[FIG. 5] FIG. 5 is a circuit diagram illustrating a configuration example of a light-
receiving section according to the embodiment of the invention.

[FIG. 6] FIG. 6 is a schematic view illustrating details of the connection relationship
between the light-receiving sections and the signal lines in the pixel arrangement
illustrated in FIG. 3.

" [FIG. 7] FIG. 7 is a timing waveform chart illustrating an example of an image pickup
operation in the display-and-image-pickup device according to the embodiment.

[FIG. 8] FIG. 8 is a timing waveform chart for describing details of the image pickup
operation illustrated in FIG. 7.

[FIG. 9] FIG. 9 is a circuit diagram for describing a charge operation and a discharge
operation during the image pickup operation illustrated in FIGs. 7 and 8.

{FIG. 10] FIG. 10 1s a timing waveform chart for describing details of SW control
signals illustrated in FIG. 8 and ‘a backlight state.

[FIG. 11] FIG. 11 1s a plot for describing an image pickup operation according to a

comparative example.




I 1 SO9P0334 di scharge operation during the image pickup
operation according to Mdification Exanple 2. [FIG
23] FIG 23 is a timng waveformchart for describing
SWcontrol signals and a backlight state during the
I mage pickup operation according to Mdification
Exanple 2. [FIG 24] FIG1®4 is a circuit diagrar809P0334
illustrating a configuration exanple of a
light-receiving section in a display area (a sensor
[FIG. éﬁga§’f%c i% AYierhematib dier Eoft deserimme e émagepickpp operation
) invention. [FIG 25] FIG 25 is an illustration for
illustrgfed &t FKi-ld- an on- operation region and an of f-operati on
region in a photoelectric transducer. [FIG 26] FIG
[FIG. 28] iF8Gah3 id dnetter atdt dor descritips drei ibiagg padkup ppapombicarding
region and an off-operation region in a photoelectric

to the compadticeexangdar ding to Mdification Exanple 3. [FIG
271 FIG 27 is a timng waveformchart for descri bing

[FIG. 34] IFY8Oe4 B flotiRr BRR et d S8REE Hedihige bRIMP péhhat hQirding
Exanple 3. [FIG 28] FIG 28 is a timng waveform

to the SBRAbLrafi®L }&Hﬁﬁ&fi cally describing an on operation and
? ean gfrfalop%rati on in the photoelectric transducer

[FIG. Efgf %&i. 79id 2 cl\r@lﬂt fdf.agl%'ﬁi Sﬂxst%&%répzlz gon%guration example of a light-

receiving section according to Modification Example 1 of the invention.

[FIG. 16] FIG. 16 is a schematic view illustrating details of a connection relationship
between light-receiving sections and signal lines in a display area (a sensor area)
according to Modification Example 1.

[FIG. 17] FIG. 17 is a circuit diagram for describing a charge operation and a
discharge operation during an image pickup operation according to Modification
Example 1.

[FIG. 18] FIG. 18 is a timing waveform chart for describing SW control signals and a
backlight state during the image pickup operation according to Modification Example
1.

[FIG. 19] FIG. 19 is a circuit diagram illustrating a configuration example of another
light-receiving section according to Modification Example 1 of the invention.

[FIG. 20] FIG. 20 is a circuit diagram illustrating a configuration example of a light-
receiving section according to Modification Example 2 of the invention.

[FIG. 21] FIG. 21 is a timiﬁg waveform chart for describing an image pickup
operation according to Modification Example 2.

[FIG. 22] FIG. 22 is a circuit diagram for describing a charge operation and a




[FIG 29] FIG 29 is a circuit diagramfor describing
a charge operation and a di scharge operation during
the i mage pi ckup operation according to Modification
Exanple 3. [FIG 30] FIG 30 is a circuit diagram
illustrating a configuration exanple of a
light-receiving section in a display are (a sensor
area) according to Modificalion Exanple 4 of the S09P0334
invention. [FIG 311 FIG 31 is an illustration for
descri bing an on- operatlon region and an off-
dischorgg gmgmationodeing thenimagsi piskwm opejstion fereding tp Modification
transducer according to Mdification Exanple 4. [FIG
Exagpjle 51 G 32 is an illustration for describing the
on-operation region and the off-operation region in
[FIG.15] pFiai. @éliee timing Wwaacfoat echart dactesclibige 8W ddiol bigails and a
Exanple 4. [FIG 33] FIG 33 is a timng waveform
backlipht btafeoduri@Shié ib#opiskug SRIGIN LHIRIIDPR Mbii#Ration Example
af:gglordl ngr{j% Modi f%%%tl oﬁn Exanpl e 4. %I G 341 FIG 34p
2 is a timng waveformchart for speci f| cally descri bing
an on operation and an off operation in the
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[FIG. 25] FIG. 25 is an illustration for describing an on-operation region and an off-
operation region in a photoelectric transducer.

[FIG. 26} FIG. 26 is an illustration for describing an on-operation region and an off-
operation region in a photoelectric transducer according to Modification Example 3.
[FIG. 27] FIG. 27 is a timing waveform chart for describing an image pickup
operation according to Modification Example 3.

[FIG. 28] FIG. 28 is a timing waveform chart for specifically describing an on
operation and an off operation in the photoelectric transducer according to
Modification Example 3.

[FIG. 29] FIG. 29 is a circuit diagram for describing a charge operation and a
discharge operation during the image pickup operation according to Modification
Example 3.

[F1G. 30} FIG. 30 is a circuit diagram illustrating a configuration example of a light-
receiving section in a display al;e (a sensor area) according to Modification Example 4
of the invention.

{FIG. 31] FIG. 31 is an illustration for describing an on-operation region and an off-




[FIG 36] FIG 36 is acircuit diagramillustrating a
configuration exanple of a light-receiving section in
a display area (a sensor area) in Mdification Exanple
5 of the invention. [FIG 37] FIG 37 is an
illustration for describing an on-operation region and
an of f-operation region i h2a photoel ectric transd{®en334
according to Modification Exanple 5. [FIG 38] FIG 38
i.S an.iLIus%hation,for gescribing t he on-operation
operapign FgPIHR G RIRE SR Gisdysen AccoalR® 9 Madification Example 4.
phot oel ectric_transducer according to Mdification
[FIG.BAniCe 38 is prFillgstragin for descgbingshapn-opération eagieranidhe off-
descri bing the on-operation region and the
operatifd regperiatheophategearc irastiheer phatrdial éx Mddéfidatian Eduaple 4.
according to Modification Exanple 5. [FIG 40] FIG 40
[FIG.i 33]anFid.| 3k ts at timing eaveosar dHart irt fBc@in@Rer aha@Npickup
region and the off-operation region in the

operaflBPLR0IEREL o MoliRBGSHERIMAE40r ding to Modification
Exanple 5. [FIG 41] FIG 41 is a timng waveform

[FIG. CHAT tF1GOT3498S & MiirhHnB Ow AR Qg%‘g:fg’k gpecﬁﬁcgggg ggrélﬂn% Apcon

according to Moddification

42 of S i m n vefar hart far .
Operaé(r;)llecf{‘dle\cagl I%# d :é(r:grdlogi ny tz\g{% 85&8%18%%3? i %rﬁnngaeraﬁc%qrilmg to
. ration jn, the photoelectric transducer according to
M"d‘ﬁ)g‘”’gﬁ"f‘iéé%ﬁp!?n4-5xanp|e 5 [FIG 43] FIG 43 is a circuit

dj.agr for. descriping a charge gperation and a
[FIG. 1] créfr?g e ofett 4HICHH %e&rawgfqrwgfsmg& apFlagtep oppration iavd a
.. according to Mdification Exanple 5. [FIG 44] FIG 44
dischgrge pperatien | durigale aimast | Mgupaepergicon eenvidigartat Modification
exanple of a light-receiving section in a display area
Examplg 5ensor area) in Mdification Exanple 6 of the
invention. [FIG 45] FIG 45 is a plan view
[FIG.i36] UdGr &6 iing circyt diagraat TRRGSIRY canfipifitoni eRainpR of a light-
di splay area (the sensor area) illustrated in FIG 44.
receiving section in a display area (a sensor area) in Modification Example 5 of the
invention.
[FIG. 37] FIG. 37 is an illustration for describing an on-operation region and an off-
operation region in a photoelectric transducer according to Modification Example 5.
[FIG. 38] FIG. 38 is an illustration for describing the on-operation region and the off-
operation region in the photoelectric transducer according to Modification Example 5.
[FIG. 39] FIG. 39 is an illustration for describing the on-operation region and the off-
operation region in the photoelectric transducer according to Modification Example 5.
[FIG. 40] FIG. 40 is an illustration for describing the on-operation region and the off-
operation region in the photoeléct’ric transducer according to Modification Example 5.

[FIG. 41] FIG. 41 is a timing waveform chart for describing an image pickup

operation according to Modification Example 5.




[FIG 46] FIG 46 is an illustration for describing an
exanpl e of an application using an image pickup result
(a result of a fingertip extraction process) in the
-invention. [FIG 47] FIG 47 is an illustration for
descri bing an exanpl e of the application using the
i mge pickup result (the result of the fingertip
extraction process) in thelBnvention. [FIG 48] FISE9P0334
48 is an illustration for describing an exanple of the
Ellcatlon using the i mage pickup result (the result
[Fl%f Hhet'IG- ey ppfiming: wevstom mhé”é g)spﬁcnﬁffq%léf flesgEhing o on
[FIG 49] FIG 49 is an illustration for describing an
operajignphed ofn tdfé epmpdtiamatin o theu phatyelehiici Ampeduser kagpording to
result (the result of the fingertip extraction
ModgifiontemdBxampld fie i nvention. [FIG 50] FIG 50 is a
perspective view illustrating an appearance of
(FIQP#3]i CRIG. 048 Exan@tcuitldiafra @iS BésedibiaBde icHRGE - dPefdtidA and a
device of the invention. [FIG 51] FIG 5I(A) is a
dlscﬁﬁxrg§ Rpetdto8 MW tHel Hﬁflg'eafn'cﬁ% {WeldROE %E@Jiﬂﬁlgvioemlﬁcatlon
romafront side of Application Exanple 2,
Ex is a perspective viewillustrating an appear ance
|evved froma back side of Appl [ cat| on Exanple 2.

4 9 Fl G Fl G. ective vie .

[FIG R Fa né S Sagrem AU Gple PRI ki £ite o

| F 3|saperspect|\ze [ trati
fcceg‘ﬂ“%ﬁ‘ifé’g 4R e C%n AR IFE @zepg a@@ﬁwl\é cﬁ}N 1cat ngrgﬂle% of the

FI.Gs. 54(A) and 54(B) are a front view and a side view
qunﬁoa state in which Application Exanple 5 is opened,

%ect ively, and FIGs. 54(C), 54( D? 54(E), 54(F) and

[FIC544( ) Hfe 48 iSronlanvyiew, illastrasihg = pitel airangement icgdmplsiidethe

view, a top view and a bottomviewin a state in which
displqypdreacilis sensdoeaen) lilbustrated ic FiGed, respectivel y.
[FIG. 46] FIG. 46 is an illustration for describing an example of an application using
an image pickup resuit (a result of a fingertip extraction process) in the invention.
[FIG. 47] FIG. 47 is an illustration for describing an example of the application using
the image pickup result (the result of the fingertip extraction process) in the invention.
[FIG. 48] FIG. 48 is an iilustration for describing an example of the application using
the image pickup result (the result of the fingertip extraction process) in the invention.
[FIG. 49] FIG. 49 is an illustration for describing an example of the application using
the image pickup result (the result of the fingertip extraction process) in the invention.
[FIG. 50] FIG. 50 is a perspective view illustrating an appearance of Application
Example 1 of a display-and-image-pickup device of the invention.
[FIG. 511 FiG. 51(A) is a perspective view illustrating an appearance viewed from a

front side of Application Example 2, and FIG. 51(B) is a perspective view illustrating

an appearance viewed from a back side of Application Example 2.



[FIG 55] FIG 55 is a plot illustrating an exanpl e of
an i mage pickup operation (a difference inmge

fingertip extraction process) by a

di spl ay- and-i mage- pi ckup device in related art. [FIG
56] FIG 56 is a plot illustrating another exanple of
the i mage pi ckup operatioft(the difference i nage S09P0334
fingertip extraction process) by the

di.spl_ay- and-i mage- pi.ckup device.in related art. [FlI G,
(FIG. 2"l 5375 inoPeapmsciitiy Alsts LusHatings & PBPSRAICREE, AvpRjication
pi ckup operation (the difference inmge fingertip
Exampler} act i on process) by the displ ay-and-i mage- pi ckup
device in related art. BEST MODE(S) FOR CARRYI NG OQUT
[FIG. THg FMVERTION pasRefivaivisesilluseling an appeararica gofoAipplichtion
invention (hereinafter sinply referred to as
Examplibdi nent) will be described in detail bel ow
referring to the acconpanyi ng drawi ngs. [0023] FIG 1

[FIG. i5k] USGs a5 K2) ah@ S Le 6 Frtink SRR siBE viiw in a state in which
di spl ay- and-i nage- pi ckup devi ce according to an

AppliefRRdEIBHie 9fis bPbncNSHORy, IREFIGS S4(C), S4(D), SH(E), S4(F)

di spl ay- and-i nage- pi ckup devi ce i ncl ud
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[FIG. 55] FIG. 55 is a plot illustrating an example of an image pickup operation (a
difference image fingertip extraction process) by a display-and-image-pickup device in
related art.

[FIG. 56] FIG. 56 is a plot illustrating another example of the image pickup operation
(the difference image fingertip extraction process) by the display-and-image-pickup
device in related art.

[FIG. 57] FIG. 57 is photographs for describing the image pickup operation (the
difference image fingertip extraction process) by the display-and-image-pickup device

in related art.

BEST MODE(S) FOR CARRYING OUT THE INVENTION

[0022] A best mode for carrying out the invention (hereinafter simply referred to as
embodiment) will be described in detail below referring to the accompanying drawings.
[0023] FIG. 1 illustrates the V'Whole configuration of a display-and-image-pickup
device according to an embodiment of the invention. The display-and-image-pickup

device includes an I/O display panel 20, a backlight 15, a display drive circuit 12, a



[0024] The 110 di splay panel 20 configured of a liquid
crystal panel (LCD (Liquid Crystal Display)) in which
a plurality of pixels are arranged in a matrix form on
t he whol e surface thereof, and has a function (display
function) of displaying an i nage such as a
predeterm ned synbol or character based on display
data while performng a |ih&-sequential operation,S08RA334
a function (imge pickup function) of picking up an
.. 1mage_of an object (a proximty object) touching or_in
lighty Fesgptiny Jrive crpt | 1.0am impgaprasasig sagtiond 4ygnd) arhapplication
described later. Mreover, the backlight 15 is a |ight
progrynesecution sehitoplldy and detection of the 1/0 display
panel 20, and is forned, for exanple, by arranging a
[0024]] uThe LAy displaly i pghél- Bhtdrtfigageddo Oal digpidadrgistalspanie]l (LGP (Liquid
descri bed | ater, the backlight 15 perfornms an on-off
CryfileDblag)) iatwiitigh phpees @ piRelphfOftAigtd ned rhatfk Toroh Bn the
synchroni zation with an operation timng of the 110

whofll SRERY tR&BSt 228 hal g%ﬁ&tio%?@ii%{laﬁfpﬁﬁ&i&ﬁ)i 6@1?&5}?% tan hérage

is acircuit driving the sSpl ay pane i Vi ng

oy | ERSCRUSEL A D ARRRLR 0 48 g
. .20 . i sp Lon) . 26]. T
i BRRF a7 Rl ARLE o 5B o

. the 110, di splay panel 20 (driving a |ine-sequentjal .
imag:06 31 GPIKL [P BALY ShiPCR doubing, ot ROty e VO display
reception sggnaj éan i mage pickup ﬁ#%nal from each
pangd 2P ps will praleporiped ilaipn aﬁ%wér, thbagkhight bk isublight somrgefor
of an object). In addition, the |light reception signa
dispfayosndedetpctipinged thesl/Qodisplay apes 30, aadfis deangde for pxamgple, by
for exanple, on a frane-by-frane basis to be outputted
arranging hre plurdge qff bglesmitipgsdiotienmnidasasilh gl désedberp later, the
i mage. [0027] The i mage processing section 14 perfornmns
backiphitle$ perfordan oRGE dpefrds it hggh Geed BNEbiclcREaiRE Sinfig) in
based on the picked-up i mage outputted fromthe |ight

synchBRATAR IAH RC&RIARA thldihy 8f feMaY Hkﬁﬂa? pafdldodet ect s and

obt ai ns obj ect ‘i nformation about the” object touching

002 TRRSBIATNe b1 L0 stk 3R le 70 RRI YR 2
. il EfpersBiuchlR gkl onoPe B HE Yl P O g isptay
data on the I/O display panel 20 (to perform a display operation).

[0026] The light reception drive circuit 13 is a circuit driving the 1/0 display panel 20
(driving a line-sequential image pickup operation) so as to obtain a light reception
signal {an image pickup signal) from each pixel of the I/O display panel 20 (to pick up
an image of an object). In addition, the light reception signal from each pixel is
accumnulated in a frame memory 13A, for example, on a frame-by-frame basis to be
outputted to the image processiﬁg section 14 as a picked-up image.

[0027] The image processing section 14 performs predetermined image processing

(arithmetic processing) based on the picked-up image outputted from the light



[0028] The application program execution section 11
executes a process according to predeterm ned
appl i cation software based on a detection result by

t he i mage processing section 14, and as the

application program execution sectlon 11, for exanpl e,

a section in which the poé@tlon coor di nat es of a S09P0334
detected object are included in dlsplay data, and are

di splayed on the 1/O dis .a el or.th
el B il B Hetee api b il et GluetioprFopHethe object
plication ogram executi on sectlon 11 is supplied
touchltng qrHa EHP@mlEytOdth@\}@ dispday paneb 20[(pestign Keordinage data, data
ecific cpnf%guratlon exanpl e of the 110 di spl ay
about ﬁgfh ghapg @rwidel oftibe gbiset idpdlae b)owA medasss phdetedingl e object
The 110 di splay panel 20 includes -a display area (a
infornseosovilldeeajcribbd imdetiisptary H driver 22, a display V
driver 23, a sensor readout H driver 25 and a sensor V

[0028¢ rTheedppRéationGRSGhmIbe@cetichpiediotl Eaxdcufte aSROGRS addofing to
21 is an area where light fromthe backlight 15 is

predeﬁﬁﬂiﬂk@ﬁﬁﬂlcﬁﬁoﬁ Eﬂﬁwd.rl: beEH RAtH &@ecltlbﬂ dsult b)) Ghe g 28 processing

display lTight and illumnation |light fof detection
I f.Qr
et g 1Ry B AL 0 1 e

an. | abj e Lou

in whlcﬁ%é c%{ﬁ%x{ edotr Helggsr (é% a @9%}@&@8& aﬁei u&ied At s Eci Pg dg{ﬁ,
area 21 ui.d .cryst

are dighigiae g PRH SRR HEHT 20T B My schieiho i eqditppy displey data
light-receiving el ements (|na e pickup elenentsﬁlmhlch

produggd’|n the @@B%%tmdaosr&fneﬁxe&%oraﬁ%xﬁgeu isrpugpligs 1o therdispiay
[0031] The display H driver 22, together wth the

drive gfra] V driver 23, line- 17809P0334 sequentially
drives a liquid crystal elenent of each pixel in the

[00291i Bpktayp speeificXbnfiguratspersepleofahdild&pldmplai gmal 20 orill be
di splay drive and a control clock which are supplied

describedbelowaeftidygd @yFIdr. 2v €Mt VO displdy2pank DB diclullee a Iespsayr area
readout H driver 25, together with the sensor V driver

(a senddr arkd)NEBr, Seioptay IR dhYerdrd \iedis@ay VI Bk véreR iaVdeRshrae SITRO H
of each pixel in the dlsplay area 21 to obtain a l'ight

dnverrzg%gtalsggs&wg}@ver shbreover, although details wll be
described later, the sensor readout H driver 25 and

(0030 hﬁ}e ar¥a ?tﬂe \éa{so?éce@% f %ra[;lﬂt 80, kg@n% t 1tg8 ﬁkHPchQ 'Bhéi&i ght

en um na rom {

51 g_rogefat% el ey ﬁ@%ﬁ@m&z@;ﬁm Soby o8 ipgppin
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[lum nation |ight and enV|ronnent ht, and when the
lllustraqe% micreindaftsr the ghmeimeaning shalk eppdy) ra@ anhisnageoofdam wbispt
panel 20, an electric charge for discharging is
touching|ogas e;moximim todbh apiaxie|pickedags andamclee display tahea 21, dlauid
anount of the environnment |light, thereby to obtain an
crystal rabagmeqnsi @Tkuch sir@ight-eaitting hdlemheae qilisplaySelgmahty) fagd light-
each pixe
receiving elements (image plckup elements) which will be described later are arranged

in a matrnx form.

[0031] The display H driver 22, together with the display V driver 23, line-




[0033] Next, referring to FIGs. 3 to 6, a specific
configuration exanple of each pixel in the display
area 21 will be described below [0034] First, for
exanple, as illustrated in FIG 3, the pixels 31

i ncl ude di splay pixels (display sections) 31RGB, inage
pi ckup pi xels (light-receiylLng sections) 33, and
Wi ring sections 32 in mhicx5mﬁring for the imge S09P0334
pickup pi xels 33 is forned. Mreover, the display

e S0 AL e
resngasertiep (RRY, ﬁ@éﬁﬁiﬁ%ﬁ?&%ﬂf 8 PP e RicR 1l Soplica

di spl.ay area 21 the sensor area) in a matrix form
fromy e Y difeeeticiitdé- pi ckup pi xel s 33 and the wiring
sections 32 for perform ng an inmage pickup drive on
[0032] e Thawersopireddapt pi didves 233 togesoortinthe sgpwwraY davgeds, line-
separately fromeach other at regular intervals. Such
sequantialty dnyesne tighttdcawmgt ¢lememnsfosach rpexel iincheidisplpyt drea 21 to
i mage pickup pixels 32 and the wiring sections 33 to
obtdhe a dight exeptionl sigrhs Motewies, adoigh ddeilwibbayespiik&l Riter, the
31RGB, and allows a decline in aperture ratio in the

sendd sdaY: Midkets28 indUR deRsch ey B4z d@a,dfonlﬁbineimage pioMiBirive

the wiring sections 32 are arranged in a region not

50 tﬁmﬂehwﬁmnﬁuam &B tﬁ@ﬁoddlﬁﬂéﬁf 11%1 z@'uf) failo%@ﬁny

(for exanple, eglon re |'ight ded

objc{% %&%lé@ﬁié clfér eafoF %ﬂa{rgl‘ﬁ% if Qccril lla%h 1 oéac%g&ei ink&)cbr nce with

-rece|V| g circ IS a OV\Bd al ran
out d adatlon i n.di allt it. o
tmaﬁkgﬁ% o 43 sBirniigh B SerRRlaR gt Beletoting ol ﬁ’ﬁ L‘umggatwﬂ
illustrated |n Fl G , eset si nal i nes Reset
lighigatsnviosmgnt gl 26 gﬂxsn the ﬁ@sm 108 hgﬁﬂ Faorgmier v the vo

. connected to each of the inmge pickup pixels

display; panel 28c an \loelic sharge den digthagginads aelresed Ao sach ipreel in
di rection. [0035] Moreover, for exanple, as

accqrilngs twitht the light Bhaunt®f tenatvirofmentdight ghereby trephtaingan image
sections 33 includes a photoelectric transducer PD I

pickaip sgnhl (ghight eceptionrsignal)doeedch geebr at i ng an el ectric
charge corresponding to the |ight anount of received

[0033]gNExt, fef@rdinged FoGs. G toak adspedfiaobh®guraticdéxagipid 6Dédl pixel
el ement SW1l to SW14 and three transistors Trl to

mthvd%spw@e@@pw%ea&srchsed5@@\§ducer PD1 generates both
| ectric charge for charging and a di scharge

[003‘34!& q‘?r%{ 'f&r %&ﬁ@@ g?l'iuesizjgf%d(iﬂm' § Othe i g dc]els’ d3 13{}1@11{(1\3, display pixels

i gure nple, phot
@A, BiBRF Y. ?én%%ﬁw%m oif ) BBy o fGe 2 nd

|nclud|ng an an for d in a -ty sen1con uct o
wirip regimO3E s NOUS profeaer FiF dnbee D s2e e digmed.
region) and a gate éior ex nple orned in
Motenyst #ig displaninssiddtR 6B inglyiemd (Rhdisplag ool 3hRY ereen (G)
true for photoelectric transducers according to
disphaydpikéle 31 GomdellaeniBe displaiy giixalé BIBhdhdeisplishpitelsat I&GB, the
Further, the transi-stors Trl to Tr3 each are
imag@pik:k@;pieeﬂsdfs andtthe wifing sactioa® aeatradddion e didpday area 21
like. In the light-receiving section 33, 19S09P0334

(the sensor area) in a matrix form. Moreover, the image pickup pixels 33 and the

wiring sections 32 for performing an image pickup drive on the image pickup pixels 33



one end of the switching elenment SWM is connected to a
power source VDD, and the other end of the sw tching

el ement SWL i s connected to one end of the sw tching

el ement SW 13 and the cathode and the gate of the
phot oel ectric transducer PD' Mor eover, one end of the
switching el ement SWL2 isl®onnected to a ground \B§8P0334
and the ot her end of the SMAtChIng el ement 5WL2 is

ted t t SW14
e oA PR B Shoc Ereth A B in g
o D5 s L T el 0 et S 10,

connected to one end of the capacitor O, a drain of

to be exiEeRely prsossRieuops ameong the display pixoimbl RGBnayidsallowsTr decline
t hrough a connection point Pl. The other end of the

in apegriygacdtioon e displayopines 8¢éBGhota be mgniouza. \IE8reover, edicerthe
a gate of the transistor Trl is connected to a reset

wiring segtiahs 32 me aResgdd inandgian soucaeriaitinghke hpernsdssif otic dispiay
is connected to a reset power source Vrst. Further, a

pixelSOLRGB @r EXinpleaf SeG6P whbfe libht ROMHMEBEE By tOblabe MRS a
source VDD, and a drain of the transistor Tr2 is

reflecGORN 8668 ot S LHERI N 1iBht-lef&yink2GRIudt BT alldwed MPHE gé{ﬁ{nged

a gate of the tranS|s or Tr3 |s connected to a r

w1th0§f datibf ﬁ@@%& qf 2 a& galf 9 1 n on, % \Jxﬁ/g)etde@(,r}%ea §P 5%‘:;"1 ?’ater

nnected t reover

for f:}sccéllmr séra%méihglr @bd)e er%ste !ﬁfgngl @gﬁgel%%g{ _(ljctoa%(% P q an% réad
. t.he switching el enepts SWL1 a
Slgﬂalf HW& :R%@ﬁ Red o AREPRRFIES torfeRt 6 %ﬁme&%wgpwgplxds (light-
her, a dlscharge circuit allowng an electric
rece“"é’l"?aﬁeﬁ%f’ﬁsb?’3 aloggrdiogrerfaklinegtirectiomased (di schar ged)
fromthe capacitor C is configured of the switching
[0035¢| Muserver, i 2xamplesyd Blustrated iin filfg Sasachwf thiei light-receiving
el ements for discharging. By such a configuration, as
sections 133 beludes ar phetdelectridetraistindeat D] dshe lipht-tecbivinge element
el enents SW11 to SW4 in the above-descri bed charge
generstingcat tleatiid dHacgealiSpsiriby tde@ Eits CIAIGE of irddeiict 18hE a
driven to pick up an I1mage so that the electric charge

capaclt®f Cahag gi esp@ﬁaler@hsc&wlt@hﬁl eclRRehOSVELL b CSWI 2NSAUQRE:
PD1 is accunul ated in the 0S09P0334 capacitor C

trans1§t91rsolhfg ho trhe 3’\%? gctﬁt:% @eﬁ‘%# &11. | < Cﬁ At Al electric

har gi ng, ctric charge arglng

chargtg%Pre cﬁl&rgﬁkg Md 'ﬂem@!@h%% pel lt%gttr{ Icﬁqatr%a?grdﬁ'l%eﬁa@am or and is

ease romithe ca swtc

el e SWL2 .and for di schar her
COﬂHQ%&ge ¥ PR ghe 0903108& PR ERrSicdr hegh G FBfein, the
t-rec V|n sectlons éthe I mage pickup plxels) 33.
PhotOFlﬁc BdTaP? er PR i§ sephgeed ot ehRiN photedigds dndlwdiae ragepde
power source Vrst (a reset voltage all ow ng whol e of
(formt:qh diepeptiype sehdgagducior urgiont ed fathadee (bapadi troranCp-tiype
each of the light-receiving sections 33 to be
semicoaduets eddion)sarskt gatsl (fortexampleq fivintedain yanvietrinrageschatondector
a power source voltage VDD and a ground vol tage VSS.
regior]) O&h#ithe bain@Helidttrerfor phatbéledttit trpasducérd a8@eding o inld@ification
i ght-receiving sections (the imge pickup pixels) 33

examples Ghidaewill Be Ebs@hbéﬂ ldidre EirdRtave @ﬂaﬁﬁh%rs?’itﬁcﬁ T1t3hé°ach are

reset signal |ine Reset, the read signal |ine Read

con 6 SRR s paunt e 0 8

line Sa to which an SWcontrol signal for controlllng
switching of the switching signals SW1 and S14 is
supplied, and an SWcontrol line Sb to which an SW
control signal for controlling switching of the
switching signals SW12 and S13 is supplied are
arranged in the display area (the sensor area) 21, for
exanple, as illustrated in FIG 6. [0037] Next,




in the display drive circuit 12 based on display data
supplied fromthe application 21S09P0334 program
execution section 11, and a line-sequential display
drive is perfornmed on the 110 display panel 20 in
response to the drive signal to display an image.
Moreover, at this tinme, the backlight 15 is al so

driven by the display drivé9circuit 12 to performS$09P0334
Iighting-on/off operation in synchronization with the

11 i spl ay,pan 040 in the case mhere
Onemgrog RS “éeﬁc ’i“e'%tf%YE’ éﬁg?ﬁﬂ ﬁatoral RAYEF SPYFCE Y L lReand the
i ke) which touches or cones in proximty to the I/O
othey @,sh dlythgaivdiching, clementnBlyd isfcompecterbieent iead mifdke awitphing

in each of the imge pickup pixels 33 in the I/0
elemigns P WY 3 padethe 20thoye antli the -mgotnhd ahotbelgéttic rtemsdudeo®D1.
drive by the light reception drive circuit 13, and an
Moiepageons alduyf the gwathifig cleineacsWaP i§ benneomrdeo pigedungd VSS, and
pixel s 32 is supplied to the light reception drive

the 6ihe€etid ofltBe sWilchiRg eletri@hi SWAQEP LoiHRcRA ity Bné EALCHF the bRitching
the i mage pickup signals fromthe i mage pickup pixels

el er§§1t o1 PR fheaiiBd@ b RGHIMBH &tEdiraRib 2 rP@ 10 uf""lﬁltﬂetr etﬂe 'i)fher

the image processing section 14 as a pi cked-up |

end [09 ﬁmi@ﬂ Aérﬂeﬁt%k%t@r&ﬁ&%ﬂh% LR f.\tnltc%ﬂlr%éement S\S\114

prede erm o d br gCleSSI n f cess
o R OB PR e
b .10
o S 005 L T i

the shape or size of the object, or the like) 00425

conngeiqd todag giopad ¥SSarMpreaye pisalewf ﬂéﬁ‘p@?‘ﬁﬂ%ﬁ%ﬁ ggpaected to a
enbodi nent, and a process (a fingertip extraction

resop pigoaduie Refsete and aseurpg ohthedtsnsistor Tal prambented/toobjesgtpower
such as a fingertip) which touches or cones in

sourge kB Fyrthen & Smwirdclof e sphaytopdinkis @Mmbgted hethenmger source
processing section 14 will be described bel ow

VDDehsd tbidfgn tod thd G@nsistolt Or2l4. coféded | Sdrafn iolf [this traimi 86 Tr3.
an exanpl e of the imge pickup operation of the

Mobbadh gﬁﬂ&tof\%é BraflsibtoTRD is\@REQEM S B 3Edd, s@m Ho@)Rda8, and a
(D) i ndi cate reset signal voltages V(Rese

sour\{é %?Stﬁé -tr%ﬁmst}é_/é I?I?%gﬁt conne@BE t(y GRRS&utNine 41€5 mgé%?l & charge

cate rea

circuit allowmg an electric charge for charging to be accumulated (charged) in the
capacitor C1 is configured of the switching elements SW11 and SW14 functioning as
switching elements for charging. Further, a discharge circuit allowing an electric
charge for discharging to be released (discharged) from the capacitor C1 is configured
of the switching elements SW12 and SWI13 functioning as switching elements for
discharging. By such a configuration, as will be described in detail later, the switching
clements SWI11 to SW14 in:the above-described charge circuit and the above-
described discharge circuit are driven to pick up an image so that the electric charge

for charging generated in the photoelectric transducer PD1 is accumulated in the



22S09P0334 signal voltages V(Read_ 1), V(Read_ 2),
V(Read_3) and V(Read_n), respectively, and (1)

i ndicates a control signal (the SWcontrol signal Sa)
for the switching elenments SWL1 and SWL4, and (J)
indicates a control signal (the SWcontrol signal Sh)
for the switching el enent30SW2 and SWL3. Nbr eove¥09P0334
FI G 8 illustrates details (an inmage pickup operation

En receivi ng el e

Capacgs Pf&Hg-Ft‘m‘t e eeRRE W i e for T Pab amd B

i ndi cat es reset signal volta

elecfr\?( %@st) or aitﬁtf figyng rgat%tt?@smatheea%otgt lggiEe ng‘&@é PDI is
5Read) and (C) and (D) indicate the SWcontrol

releasgql dvom Sheapagitpr pl threughetheispwatchingaheingriyy SV aut 8W 13 for
potential (accumul ation potential) VP1 at the

dischargimge dhdrelry poiintagP fickupasigndlF)s bindinedt fesm acqoht @fthealight-
(readout voltage) V41 of the readout line 41. Further,

receivilgsectidds (tiee ivthgarpéckublitel9Bd. dnSaBiioAt the vuiteww dfQhe above-
descri bing an image pickup operation in related art

descriB6€ GEsdt HPweP soure® PRI & ¥t S¥RAR §llov{/19@4\,31]1015 | dfSthe efl&ftnc
exanple, as illustrated in FIG 7 the reset signal

%fafgtéatﬁﬁﬁz Sl 7588 P JBRS iy 5 oo
P P S P S

l,i r I ving sections 33 on each horizontal |ine,
groun: é’gaﬁﬁﬁ described in detail later, a period from

n e read signal voltage V(Read) is brought into
[0036\(”1@“ pﬁcﬂwg}, FiECURhRAT it éaqhe%%t@u @ttéfeqmltag@uwﬁétaa)lmage
into the Hstate is an exposure peri od.
plckumr’@gﬂo ép depgribep dg KIlG ght the Pisplayeninels 81§:CBh dhegisset signak bne
an ON state and an OFF state in synchronization with
Reset the tfepdsignalglinnRead, bporatoudhise ofl, suptwer soeset lisi Y, a
vol tage V(Reset) and such a read signal voltage
grouny/(Re MBS ammhal rdsbievdBdge tine MVast, s §Maksentod liaeGa3b vatieh an SW
brought into the H (high) state in synchr oni zati on
controM sighat Hier SoMtfolliigh gwﬁ&ﬁﬁ%blfftﬁb ReitsEag s WatladRISSf is
t he backlight 15, and the sw tching S 1 to 5W4 are

supplied Oxf@Nin B QoRPolAkieS §R4E whidH hi W CBHEOI%%&Q%{ @dptrolling
signal 23S09P0334 Sa and the SWcontrol &ignal rb are

sw1tctﬂh%?rf??%: QMLCCQBQ/‘%Q%{&I*%“@%EE&% gl%? ?gﬁt)%ll\élar ﬁeharra&ied in the
dlsplag gat gthe ser? o?\é\ile%g@é 8%?@8'&)5]% |a§ﬁg1 rgs ng:it‘](?ulgm oi tn:] g g'n

state, .and .when the backl ht 15| in the OFF
(0037, §’P’ét bpgratanpE F‘tﬁplaglaaﬂétna%eapwkulbﬂsuaw it gmppyiment
state, and the SWcontrol signal Sb is brought into
Wlnb?ﬁ%scﬂb%‘tl&tdétaﬂ[l!mﬂ] At this time, the inmage pickup
operation in one |ight-receiving element 31 is, for
[0038 b xtrmb| an, opezation| afsdispleydnlg an iBhG: a8l al hperation of picking up an
when the reset signal voltage V(Reset) is brought into
imaget dfeantblgeatby tht displayramiginidge Pickupalet/icangiillsteobridity déssribed
brought into the on-state, thereby the potential VPl
below(t he accunul ati on potential) at the connecti on poi nt
Pl is reset to the reset voltage 'Vrst (in this case,

0039}/r1§ttheV§§)iaWﬂh&nna ﬁieﬁtﬁ &éviée' ¥ BRk Stgfng%ggtsb?jﬁgs ptdiued

Eerlo froma ti to a timn 4orh
. SW
o 584 e 55 8 U O e T B

brought into the H state and the L state,

respectively, thereby an operation of accunul ating an
el ectric charge for charging in the capacitor d (a
charge operation) is perfornmed in synchronization with
a horizontal period (an ON switching period and an OFF
swi tching period of the backlight 15) during a display
drive. More specifically, for exanple, as illustrated




24S09P0334 W. [0046] Next, in a period fromthe
timng t12 to atimng tl3, the backlight 15 is
brought into the OFF state, and the SWcontrol signa
Sa and the SWcontrol signal Sb are brought into the L
state, and the H state, respectively, thereby an
operation of releasing the electric charge for
di schargi ng fromthe capaciior CI (a discharge S09P0334
operation) is performed in synchronization with a
hori zontal period (the OV OFF sw tchj ng operation of
Progra@ gxseliongetions 1, c?@[ilanlg“erf‘ﬁﬁu‘éﬂt@b digpl aa%t Is peyfermed on the
specifically, for exa as |IIustrated in FIG
/O disBlay penhed 26intrespionsp t@ngminv«:, sigiral 1o displag\angnfage. Moreover, at
charging are brought into the off-state, and the
this simne, ¢hd bapkipkimentssal @Mritenalngd t(HSWidi8ay drivel cisahti i gerdore a
brought into the on-state. Thereby, the electric
lightihguofe ff aperaiot ah ayrghi@idasiof @litiake tOf digyayt faeb2aci t or
C 1 through a path of a discharging current 112

(00401 Hetel 8t @ chdk WhGec HAMI dBeAGFRRARFIR, MMihBertip %r the like)
li'ght anount of the outside I'i ght (the environnent

o S GG e 4 5. U0 PGP of e
objetscwes p(i%ueﬁ% t{g ¢ cﬁ‘ tﬁé’c harge al]&%er a)Eels%b %fthg é}%}ébﬁ'{%l 20 by

Pi'e c ng and suc i on

rel easin the ele tri arge for dis har re

o s eRGPTRAD s FOCoRi S YRo0Y SOF P egHon “éfﬁpfg%& d% fnd an
period),. and_ after that an el ectri.c _cha

lmaa% PlskuP sieay fromeaqeh of fhecimage Rffkilpdli?Ffﬂﬁéz tlf'n éu@we@ éhiheglight
Is read out as an inmage pickup signal. Mre

recepper idrive fircyit Idhel thpdighk sepepliighdnve eirewiy 3 MhRdaape ipwkup
brought into the H state at the timng t14, the

signalsafreins ther inTag8 piskupr pixglst 33 oo ond dragre- snteam@urrmladed, rand are
period froma timng t15 to a timng t16, the voltage

outpmiitet] lethadmugapratéssing edtnt lidads a\fidkedaiprigagde.out from t he
readout line 41. Thus, when the inmage pickup signal is

[0041§adHeH} maftkeiinagb”ﬁrd)débﬁné isé@Rnof 4, PhedetdtniiddRiRRERotdRSIng

operatlon of accunul ating the el ectric charge for
(am@lﬁﬁhe E&eﬁh’%) WBCIPREAT B dQBriBdd [t R fA8mEdBasel 86 thd Ficked-

charge for discharging, the exposure period becones

up 1'11%39%{) 'as ?&ogém (%dj%&tlﬁfghﬁzgudn Holfthe ie?p%j Qﬁ%é\yg ga)r 1ty

he "accunul at1 on ent a

nal crea S. t he

o i R Eﬂygﬁg?lk%ﬁ@gtlﬂ%% FURE g BRERIE b S e

Al D g/digital) conversion is performed on the
d”?%ﬁﬁ&“gﬂﬁiup signal in the light reception drive

circuit 13. In addition, after that, the reset signa
[0042]| Needajibeafen)mage pickumpreratinnfithecrmpediment, and 3 process (a

timng t16, thereby the sane operation fromthe timng
ﬁngerti_mextmctihe mrocessigoft racting epeshjed.(a proximity object such as a
fingertip) which touches or comes in proximity to the /O display panel 20 by the
image processing section 14 will be described below referring to FIGs. 7 to 14. Here,
FIG. 7 illustrates an example of the image pickup operation of the embodiment with a

timing waveform chart, and (A) to (D) indicate reset signal voltages V(Reset 1),

V(Reset_2), V(Reset 3) and V(Reset n), respectively, and (E) to (H) indicate read



[0048] hi addition, nore specifically, for exanple, as
illustrated in FIG 10, a period in which the SW
control signal Sais in the Hstate and a period in

whi ch the SWcontrol signal Sb is in the H state are

set so as not to overlap one another (a non-overlap
period is set), thereby tRé generation of a | eaka®3¥®P0334
current in the light-receiving section 33 is

. revent 49] Next, [n. the_inma rocessi ng .
signal yolfaggs, w&?idgﬁ ?’?‘ﬁﬁ‘?&f‘ﬁi{z)p&g%@gs?h@“‘gg(lg‘é’@eﬂﬂf?ﬁpﬁﬁ“te% and
. centroid of an picked-up imge for one franme produced

(1) indigaten@ ¢angat sieaaletthe SNV gentrel enad §ia) farsthesswitehing erewents
to determ ne the touch (proximty) center. Then, a

SW1YT ardiBW 1¢f anchd) distientesi aeontifol sigealptiexs Wi coptrobsigeal Sb3 for the
outputted fromthe i mage processing section 14 to the

switchijpp el ananitsoB W2 cagwl 8 % e dvlibricovers BIG.i ®iilubttated HathdbgantihRige
fingertip extraction process by the image processing

pickupesper#ionlig drfe ng{mla@mﬂ% el RaR13 17 i She iiMagd BickiiP $EatiBn
extraction process of the enbodi nent, when

iltustrated U Y& iI70Qithi it ' Ot ' i
the proximty 5%F§%¥§g§ﬂghgﬁF?%ﬁﬁggbpgygggﬁg%ggg?&EW%%l

volta%h?ﬁésie%e&glﬁg@ﬁinfdﬁzrateg Qalregg %Ig%xiaﬁ vgl?a%g g@ctag ‘3' tahcrl] t(ﬁz %Hd ?lf))

e’ | m p pi xel's acco

oYt SRS 3o ST T8 Bl
he envi i he jde light). LO
O TG RIS RN ML T -

is not emtted, the electric _charge for discharging is
(readqut|vatiags) f4looh bacendert kmet] migehesi i Lpitr dhsirgBlotnand a
26S09P0334 accordance with the |ight anount of the
schematigj viom ferrdestiibjhg ah @nagthpickdippepsratidreini nektpd gt adcopling to a
signal is obtained fromeach of the imge pickup
compmiaiied sxaBiple.Then, in the image processing section 14,
object information including one or nore of position,
[00433 IHipe fainekagipls aoillustigted (rORIQNI7, YheQBjef SlgniS/obBEai Vi@dset 1),
through utilizing a picked-up i mage based on the inage
V(Reftht HUV(REGDS) At 9i(R&E: ) omiedehedd sihHal VORSRsPVEKMR 1),
pi xel s 33. Thereby, a conponent by the environnment ~

V(Reé.d Qslt Vd‘[@aﬁ Ssg%lat Vﬁ&%gﬂgi dle tb'?&l . TRQE A & %H%lel? é&%gi)y géin&

obt ai ned fTom eac t'he i mage pi ckup pi
: ' [ Lon. t..th i ity ject i .
R L R R
LQ, [[0051] . . i I ckup .Si ' .
be degiTioei 8 4o1 T of<Gat REHFY G MERAND FER ST eltees Y Readh i

n th eration of accumulating the electric charge
brougftjntc. s A tarthenifae b8 Pimabyo e NaRediin rouslt into the H
electric charge for discharging, so in the |ight
state 1p @ EERISBI¢ REFPGe Mqrewr,tthqmc%éghw dliematelyrblangos between an
necessary frame nenories 13A for producing the
ON sigiecimslda @FFnstgte ifi rsynclrdwgzatiomgeithitiok lipe-séqueatial tdparativhabf
inrelated art (for exanple, as illustrated in FIG

such Hfesetf sigiat voRragy Vst land Wach Hmssi%ﬁam abltage VEtead TRAE the
(an image A) when a backlight is off and an i nmage (an

SW cofted] &ighls\6eBnd BB 2B@Bkub B intd thell (BIgh) BREEHS§n¥iroRiz8tion
necessary. [0052] In addition, in the fingertip
with @SRRI RERRES Betwbl RINRIFEO R, R0 & BLUIAL 11SY o8] the

touching or proximty objects Ich are p

ot RO S o e B BRSSPy g

of the objects is obtainable.




[ 0053] Moreover, in a conparative exanple illustrated
in FIGs. Il and 12 (for exanple, a fingertip
extraction process in related art illustrated in FlIGs.
57 and 58), as indicated by an arrowin FIG 11, in
the case where the proximty object is noving on the
di splay area 21 of the I/O display panel 20, the
follow ng issue occurs. Thadd is, 27S09P0334 underS09P0334
actual use conditions, for exanple, as illustrated in
there is a time difference between an i mg
Sa ﬂﬂ)i eo%Walcﬂ’ét&OI\/\ﬂg?? tHe satlkanyrly poughi inf th fL §tta§’t eMOTe
and an i mage B101l obtai ned when the backlight is in
speqifieallyn Msheattbe byeidieht &P ds i dhe ORBABIce thaa§W Ichufsalrvgrned Sa is
in FIG 11, in the case where the proximty object is
brough img) thet H Ist@fh ap¢h dedS Wrrontrel digidl bspbampghtaingl ar?D (loaw) state,
the like, the time difference causes a difference in
and twWten plasbackDghtafs ia irpthe tORFOstite She 15OV kgntksl sighal B4 BUroagdhy into
obj ect between a |ight reception out put signa

the M@fatd Add@hk SW cbheoll SE%QBS adH io thOM stakeeCept i on
out put signal Von(Bl in the i mmge B10l1. Then, due

0
o048 B8 RrBs e oPRe it ol B B LRI AR ey 31

?ﬁ%s@esa@w D LI R a.mgﬁl sl
WEMUETERIEAN &e&aw;ewgém Ghe 240 TACR B B

signal F10l1 is generated at another positi
the qprafate ghageby; themgtential YEF (ihs aészlfrfnaléﬁ% ﬁotﬁv%%bgfsthe connection
according to the conparative exanple, in sone cases,
pointP1jig resef 1o thareset voliagabirgt G this Faﬂehé’rqéﬂé&Shwbychob pebgtrarily
due to the presence of such a spurious signal F101l. In
set.addi ti on, when the proximty object noves quickly, an
area where the spurious signal is generated tends to
[0045)cNexasim, a peribdt fiem attinting el tohetimitesti Bethe badklight h®is brought
stronger the spurious signal tends to be. [0054] On

intol the (It Redte, hiiddthe i SWL ddatrBBigHAIN®N bnd &% JW5 conthRGi@RPES, are
in the case where, for exanple, at least the proximty

brm%k QRfo tR PD%1aRD 288 ther 1dile diSPLANeRANREreBP an0 BR&%{?OH of

ke, the inmage pickup drive is perfofmed on eac

accx%rﬁ'l? elB4eRK Uﬁ’ar L ¥l ﬁ 1%1?11&5’19 tﬂejz']@a%)ﬁ&tb? (ﬁl %ﬁlﬁrlg% grplg[el% is

arging Is a cunu and e elec ric

pertfts ?1{1138?535% it 'giw#l}e% PagaeIgReeg Ea‘éa QEISS&;E?%@%H% aRd an
33
Oﬂplﬁﬁi’(gﬁng B‘“"Hﬁ]‘éﬁ ﬁ%@%’a{iﬁ‘rgb ég)r %’?ri“{gog pﬁ@ﬁ?tﬁj@}"ﬁf Qﬁé%)(&{ygélhcally,

i mage based on such an image pickup signal. Therefore,
for gxgpmplo gsodmirated i8,ERpPEA), Miresvitdhingelemerts SW slhagd ﬁw for
bet ween the OV OFF states of the backlight 15 is set
changingtaee byoughtintoythe horstate, end theisivitchimgpleoxdnts $V 13lapé SW 1 sfor
novi ng on the display area 21 of the |10 display pane
discRérgthgrdre Yroaughbhingo therdfbstatef Thetdbyhiheg:lectrivectapyd fog charging is
di stance of the proximty object is extremely short,
accifulhiee irggie %ﬁddn@ﬂcofalohga PARV6T Détrgihg Badrert $1 Tl RisWtEEth the
(or prevented).

drawing in accordance with the total light amount as a summation of reflected light
Lon reflected by the proximity object of illumination light from the backlight 15 and

outside light (environment light) LO so as to cause a rise in the accumulation potential



[ 0055] Moreover, in a conparative exanple illustrated
in FIGs. 13 and 14 (for exanple, the fingertip
extraction process in related art illustrated in FlIGs.
57 and 58), the following i ssue may occur. That is, in
each i mage pi ckup pixel in the actual 110 display
panel 20, the accunul ati oBd4capacity for light is S09P0334
limted. Here, for exanple, as illustrated in FlIGs.
13(A) and (B), when the light amount of the outside
light LOis large, and an electric charge larger than
t he accunul ation capacity flows, in the case where the
(00464 Nexhiipya pefiet fromsthe Fmingetl2ftooz timping |t] kethe Packlight 15 is
i ndicated by Iight reception output signals Von301 and
broughibfrt@tie QFF state, anchthie5§% contne signghBa aet thetIWootwolxignal Sb
signal s Von301 and Vof f301 do not exceed the
are bemghtrint@thoh staeaand yhe H stapardspedtiadigyweicbréyy hh@pbiangerof
f, or the like, so the detection of the proximty
releasiiilf @6 elestrR) LlatBel . foORisch@eichBomh @R capiitbd lUS{d diRHarpe
in FIGs. 14(A) and (B), in the case where the
operaggtiﬂxis{‘%éﬁorﬁﬁﬂ el syneh@nM48hidh WD aormr%_ﬁfxtais lﬁ%ﬁ;gﬁizm@ SROFF

, e case whére the proximty object

oichERGRRA A SRR FASBALRP o P8 i
Vof £.40 P401, . i
for epId % bkt RR T TaRE R ey R st syt Tt A& for

the |light reception output signals Von401l and Voff 401
chargigare iratight it G, A1, aeﬁﬁ@% Svifclung clemeats IWHEgmd SW13
level. In such a case, a difference signal between the
for djschareing edigpbiogahlointp e sogsiates idwaby, el elastricagharge for
__exceeds the accunul ation capacity of the image pickup
dischgrging is released fspm He qapasiioniCGlythobjgbot path ofietdisdhbmveicuroent
be detected by using a difference result. 29S09P0334
112 il[e0&6q irretdvewiighiaractadshceiwitt the 1&sib atiot®indt, the outside light
irrespective of an exposure tinme, the conponent of the
(the epvitainttat ligighL.0t&caiBe b @edidedh e sRMREON poteHtslevPRNY
outside light condition, the limted accurul ati on

00474 PR Eriltiple fitrled WE GwitehiRE bBRLR BE&@ i & i '
[ %th onl yr?tlaﬁe con‘ponent&%f the out si de@%tg%tg%(%gﬁlhﬁqng

, . ¢ : .

the el FOERAD S Qthalffy REL LR R VBB R b charge
- char ge erat.iop and one dischar

for i GREHTHE B SR 1% ARGl FRGePREpl S e
in_.the epbodi ment, when .illum natj l.ight fromthe

that, %@&&P@ ARS8 ae e ot e G G5 Ok THES rﬂ“tf‘o?"@é‘i ing rfead
the 110 displ ay. panel 20, the electric charge for

out a3, (3, G148 RISk SHEH 2T eBREHIY, nigen ficc kg eI vodage
in accordance with the total |ight anmbunt as a

V(Rea) iropght 1afo thpdl stalelag trediminigghd, the trawsistei Fidt iis hgpughbimto
the illum nation |ight and the environnent [|ight

the orf-states iaud i iagperjodL fopmam dimihe i 3 ke aaoing- dés thei akdtige of the
illTumnation light is not emtted, the electric charge

accunfubdtioglipdCRABVRY id 2ad ShtefesA the feadou@ Hab 41 "RER, WheKR image
pi xel 33 in accordance with the |ight anount of the

pickuf® RMhAIORPeRY ol e hédipleh@meDYr Eﬁﬁcﬁig?%gﬁv@'gﬁ KHP 0B b of

I s obtained fromeach i mage p;c up 33, soin the
cccurldFHA G0 SR8 for AR AR O ARTCh OB, Bl e

t{ ed the object .infor i on about.the . .
charg I diibEg, S st EoA LS8R Tongth S #F flisHasd dp FIC.
such environnent |ight LO Moreover, the image pickup
signal is obtained fromeach i mage pickup pixel 33
based on the operation of accunulating the electric
charge for charging and the operation of releasing the
el ectric charge for discharging, so in the |ight
reception drive circuit 13, a snaller nunber of
necessary frame nenories 13A for producing a picked-up

VPI.




[0058] More specifically, in each inmage pickup pixe
(each l'ight-receiving section) 33, the photoelectric
transducer PDl1 generates both of the electric charge

for charging and the electric charge for discharging,

and the electric charge for charging generated in the
phot oel ectric transducer PDLl is accunul ated in the
capacitor O through the séftching el ements SW 11 0334
SW14 for charging, and the electric charge for

i schargin e ated in . the phot ctric.transducer.
sEhaPa! fontorBhahe bmibiod el TP oF e et Mokp Signal
. switching elements SW2 and SWL.3 for_ discharging, so
Incregss- o HIRFeQ §ESEE iimage aickar signal ebtgpediersin is an[ gk value, so

Moreover, the operation of accunmulating the electric
A/Tx tpaplge/diptal)ctravgising is pleefpgeedope thet innge meldipt ignal in the light
operation of releasing the discharge electric charge
receptos dhime gecwop &d.atln additiemcitcatiat, the sgwet bigoali wdthpo vV {Redel) is
the horizontal period during the display drive, so
browght pitd hg Hstages aalreing k16 Gagetyh carh@€Optigibn FrOMGRY timing ¢10
Further, the object Information is obtained based on
Kmﬁgﬁmﬁgaggggagﬁuﬂ"signals obtained after nmultiple tines
of swtching between the operation of accunul ating the
LG i [ NnO Loy
[00‘?&4% aﬁﬂﬁloﬁ{‘xﬁg&eﬁpgaﬁcﬁgeg‘cﬂ’ e&gmﬁ%'b?s %llﬂgtraﬁgcﬂnaﬂ@ lg,ozI ]%eﬁ'g)d n

| easi ng electri arge char gi ng,
. [ [ he,l X d
oS BESHN SR i) 3o3L bOUFL 8 S00RE o %4 oy
L ' t [ I t. (th | ati .
signg S8 AR 41 e S50 2SR G BBk O SIOGHANE el period

. exposure tine is freely settable, so an increase in an .
is saf), ey (he; GengoneGs I§apge pumkm & ther lightaecepungrpeasion 33 is
when the period of switching between the OV OFF states

prevgatedhe backlight 15 is set to be extremely short, even
in the case where the proximty object is noving on

[0049) eNetitsipl the irnegeeprddesgifig sérgioh 10, ahiithplety ppessing26f, detdrmining
generation of the spurious signal is allowed to be

the edniioid afeh i cltedpupeinedge doh) onet frane pyodaced3ihShO R I4ception drive
further inprovenent in the detection sensitivity is

circait | D wesbriomed bedetedtiihd RIeQHER (BFRGARS) dteitdrS TREH, falSBEof the
in synchronization wwth a rapid period of swtching

deteB@S\6EMRe RSk i TFolect IsdhRsutl tde tﬂéai?r[ﬁgg %g(?ce;sﬁm% EéeEtiBH 84 to

novi ng obj ect is easily detectable. Fur r, in

. ' i N i ' i xel .

e GRS, O €5 TEAELy S B B b
by £ ccunul ated,. so at “pe ti ne o% Al D conversion on the

Y S eﬁ’f%cﬁffﬁn%f’eé’ﬁ?ﬂ, [SOPPIHEE necessary to set an

cessa range for the outsi light LO or the |ike

[00%5 hEs; B the ﬁat%ﬂ%?ﬁb%ctaoérpg?q’?fs %f? thg smRpgimegh i flumigation
.. effectively utilizable), and an inprovenment in use
lighmfqmifteth frgm; the éml@wbal% inthergspaaiyeabiedt by tthe 'S/ display pancl

is allowed).
20, the electric charge for charging is accumulated in each of the image pickup pixels

33 in accordance with the total light amount as a summation of the reflected light Lon
originating from the illumination light and the environment light (the outside light) LO.
Moreover, when the above-described illumination light is not emitted, the electric

charge for discharging is released from each of the image pickup pixels 33 in



[0063] In addition, a dark current conponent resulting
froma tenperature change is renovable by the inage

pi ckup drive by the enbodi nent. [0064] Moreover, at

the tine of reading out the image pickup signal, in
related art, the noving object is foll owed nore

preci sely by readi ng out Zhe image pi ckup si gnal S@OP0334
hi gh speed, but on the other hand, in the enbodi nent,

ST T B RG STATREAL

ot her.. Eerefore the exposure tine is freely
pickup sigpals gbtagied frome Raghcpifthe imaggmickupasrls oh Todnsin thei impge
is allowed to be nore noderate than that in rel ated
proceging segfien ihobjeshitdormation decliding bhoweatoraofipsision, shape and
slower. [0065] Further, in the light-receiving section
size 08 heoprokimetseotyocti isrebtaine\dhhmug]h atibziak lai [gbited1fp insagerbasghén
into the OFF state, and only the operation of

the infage protlipbighgl dbtin® R6rrdach 6NAE §RagOpicRiPHIRER B3] Sl‘hereb{ a
performed, shadow detection using the outside |ight LO

compbrﬁanﬂ'b:yoﬁhﬁ derbviroR@cRelifiar B ds shg@zﬁﬂd T 'ﬁﬁ%gef g v;) %F%lal

exanples of the invention wll be describe

obtam%g Q‘fotn'l Q%h Aaﬂb%% gﬁ%ﬁ@gﬁ@ e@xé}gg%dsg)gg% ?gjegelr%ilfédﬁ%ug QE(% ltﬁe

proxn)mt& b_]g&tls ggtafnlé{)lte Ehou? ?fuencedof such environment light LO.

[0051] Moreover, the image pickup signal is obtained from each of the image pickup
pixels 33 based on the operation of accumulating the electric charge for charging and
the operation of releasing the electric charge for discharging, so in the light reception
drive circuit 13, a smaller number of necessary frame memories 13A for producing the
picked-up image from the image pickup signal than that in related art (for example, as
illustrated in FIG. 58, frame memories for two images, that is, an image (an image A)
when a backlight is off and an image (an image B) when the backlight is on are
necessary) are necessary.

[0052] In addition, in the fingertip extraction process, information about a plurality of
touching or proximity objects which are placed on the display area 21 of the /O
display panel 20 at one time such as the positions, shapes, sizes or the like of the
objects is obtainable.

[0053] Moreover, in a comparative example illustrated in FIGs. 11 and 12 (for
example, a fingertip extraction -brocess in related art illustrated in FIGs. 57 and 58), as
indicated by an arrow in FIG. 11, in the case where the proximity object is moving on

the display area 21 of the IO display panel 20, the following issue occurs. That is,




[0067] [ Modification Exanple 1] FIG 15
illustrates a circuit configuration of a
light-receiving section (a light-receiving section
33A) according to Modification Exanple 1. The
light-receiving section (inmage pickup pixel) 33Ais
di stingui shed fromthe |light-receiving section 33
descri bed in the above-desé¥i bed enbodi nent by t heS09P0334
fact that the light-receiving section 33A includes two
photoelectric_IranEducers PD21 and PD22_and two )
under gt Ysg Onditiontsfon\rarmplsy assyustrapd, @ Eiach% jthee|iy a gme
__cathode and a gate of the photoel ectric transducer
differeper batweaonniseaged\ i3 abitaingdbwhen Swiraelklighdis inaihd ofinstate and
anode of the photoelectric transducer PD21 is
an imegn B0 kdbthimed méhep tlek Wricktiple is wi the bhwstptel ThanforG\Wdexample,
Mor eover, an anode of the photoel ectric transducer
as iIRB&Ated $n BIRANEC iretie tasetwiter@ tiRprekiMES$, obfditlisanedhf ada glagsked
a gate of the photoelectric transducer PD22 are

on tG€ W&Fsﬁlﬁ{ ?Qnél 7@, 8AtheQfkel R THE AT Qe RheIB R diB¥REee in the
Furt her, e other end of the sw tching el enent SW2I

posiﬁeg ding %‘t%freﬁ%ﬂd&f ﬁ)hﬁles%po%g@wglgﬁg@%%erﬁwgg@;@?e tion

connect to the cofmnecti o reover,

our A DR AP 08 AR BRIl s i
vor by G A AL B A e RGeS, G s

driving the inmage pickup pixel 33A to pick up an imge
C104 (B3 Blref Ui iepresmtiesse fvormases A o] Gyand s Agitaeccption
sensor area) 21A. In addition, any other circuit
detegtiort siggl M(CA A1) & VonéB Kiimy odE Al A, asfillesieated in FIGs. 11 and 12,
light-receiving section 33, and will not be further
in adiiBon fobandorigitd) 88halMaresparding to thdpoditighefthe peiximitg object, a
section 33A, the photoelectric transducer PD21
spuieiscsipd F193 B gehetaced eic biidthert pasitioai C @hefefisreJ@n eicafihfgtip
an electric charge for charging, and the photoelectric

extrhdtRNSHOERY addording Whiiel RRardive cRABPREIESId Gases, it is difficult
transducer for generating an electric charge for

to stbSSIRALOIR Prodittid RBlect HkEoTHE E)fé@éd&g of Ln?dﬁk{puﬁg&s signal F101.
33509P0334 functions as a switching el ement for
in agﬁﬂirog' En gﬂéj I])I'(J}?xnﬁﬂotg?&lt QIQOV%L %gﬁ?%&df, %\.ﬁ%érreé &H’Petr% gﬂa}s ﬁ@.gieous

swtching elenent di'schar Y,

. picku ri.ve | erformed so.that, for ex S

signfil € SBeralets s Yo Pfende, RS o CypioR Bt P BB g fomeer the
Char%%%? Q% a%Fordance with the total |ight anpbunt as

SPULIpUS 8¢5 18f°% he reflected Iight Lon and the outside
light LO generated in the photoelectric transducer

[005ho@nitke gtherhandatredeiembodEnedpsciesetbed above rip tlaghcasp evhere,
switching element SW21 for charging, and, for exanple,

for examipld, akleasttteelpioninEkyGobjedt(iBmovitgeonethe dQ displeh gagg 2000t the
di scharging (in accordance with the |ight anmount of

like} the imagespicleupl drivetis p&forgrd@nadacidof the ifaggpiokgepieels 3B o that
transducer PD22 is released fromthe capacitor CI

the &1B&tEY @Har%é" Corhighil BAcOBMBRE, MAPRe bREtR hahRI B Bilcharging
[0069] Thus, also 1.n the nodification exanple, the

is rebR0E], kel the ﬁ%élgglg{ﬁaét?gna@ hOGzIRed .()ﬁlef%e{gg PR gt BRkup

sane | mage pilc on as that
. - ' [ adh . ' h
BN AESSHLE SRR JROk T 5 RS BUBR, | 0abBBd oo
o SRR Tl B LTG5 SLTURE, i, 6

cat hode of the photoelectric transducer PD21 and the
anode of the photoelectric transducer PD22 is
constantly connected to the power source VDD or the
ground VSS, so coupling noises which occur during
on/ of f operations of the switching el enents SW21 and
SW2 is allowed to be reduced.




[0071] Further, only two switching el enents are
necessary in the light-receiving section 33A (in the
light-receiving section 33 of the above-descri bed

enbodi ment, four switching el ements SW1 to SW4 are
necessary), So wiring capacities in signal lines of

the SWcontrol signals Sa28nd Sb are reduced to a$05BM334
a reduction in pomer consunption. [0072] Moreover, in

t-rec section 33A nmodi fi c tion
examplspEhe vag bouteitn PiREet IS GG s8Epbite pecklight 15
section 33 of the above-descri bed enbodi nent, a path
is set fig, pe exEerydy shest.icyAn drtha proxamiy ebisgh s apqving om gie display area
fpresent so, for exanple, as illustrated in FIG 18, a
21 ofgg VOcdismaybansh 20 ideriag\sedna periodsefpvetchideg, He: movinp distince
state and a period in which the SWcontrol signal Sb
of the prokimityhebjkktsis @kzremely shory bathequeacration b€ the @urious signal is
non-overlap period is not set). [0073] In addition, in
mininhiked (@ Prdviestatl).on exanpl e, for exanple, like a
light-receiving section (an image pickup pixel) 33B,
[0055§V\AM§II%{P& ok QNBSthSa rét\/\%?a%ﬁgplé\éﬂ&stfa@éd [ RS NG adﬂd 14 (for

el ectric charge accumnul in a parasitic capacilt

exampid! fh@gﬁn%gﬁllpoéﬁra&?ﬁ @%Fy & ih Q&at%&”gf‘tqwéa&t&f o Fit ’F cg' 58),

nd SW e pre arrange re spec

the foIRGABMSRIAD oRL oy RV eyt Hlelsf DT BRI TR s ﬁ%ﬂ%&feo
diszalq%ﬂq%ggkfﬁéi R b B oFRsoaY o A SUBRIES R et ample, as

ween t he cat hode of the photoel ectric transducer
lllustfpﬁézn drrst hAdrmaddRy when fe Lght eapunl o theneiisidelight LO is
and the power source VDD. [0074] [Modification Exanple
large, and an electriplmrge darger than thet aesumubitipe whpacty ritdveu imtheorase
of a light-receiving section (a |light-receiving
wheres thet pronng8C)bjacicis rad fingert hotMiadi filies ab tindicdixding| legh? .recEpeion
light-receiving section (inmage pickup pixel )33C
output sighalsl ®¥eonsMoahUb e LAt the Ardwiaps dickgis rEfdplionbdtpRPSgnals
and four switching elements SWB1 to SWB4. More

Von3epesd VoeBb1 Yo nohex®8d tef adcigumibh Chbdeay oh apaRt snalBded by
and one end of the switching el enen 6@3 are

the ﬁsgﬁ ?ﬁ&t 8 e g@%@@éft@éuoﬁ%frtﬁ@ p)/&lamtg%% gs me%d. €8 the

e switching elenent 5WB1'i's co

e S I I f -
d d h Cl d
e BB B O R e

oel ectric transd cer
dlstance from the ?/b Ssplay panel 20, or the like, as indicated by light reception

output signals Von401 and Voff401 and a reference numeral P401, in some cases, in a
part shadowed by the pen obl or the like, the light reception output signals Von401
and Voff401 exceed the accumulation capacity and reach a high level. In such a case,
a difference signal between the light reception output signals Von401 and Voff401
exceeds the accumulation capacity of the image pickup pixel, thereby the proximity

object is not allowed to be detected by using a difference result.




35S09P0334 PD31 is connected to the other end of the
capacitor C 1, a cathode and a gate of the
phot oel ectric transducer PD32 and the connection point
P1. Further, an anode of the photoel ectric transducer
PD32 is connected to one end of the swi tching el enent
SWB2. Moreover, the other end of the switching el enent
SWB2 and the other end of B%e swi tching el enent SWEHP0334
are connected to the ground VSS. In addition, any
other circuit configuration is the same as those in
(0056 & Op; the Ofhee bag ilﬁég%é@%Pglﬂ?né’o’“ﬁ?P&c%@A‘? Yh §XRASHTE B, the
be further described. [0075] In the light-receiving
comperent f tiszoutsidg ltighk &QpE dnvagiably rempvedt soduidsr priGouside light
an i mage pickup operation is perfornmed at timngs t20
condition, 28¢ ilimitddeactnsmi atign oppBWtycoe ntlloeled b dreapreveited droSy being
for the switching elenents SWB1 to SWB4, the read
filleg i vgfifta bnlyotht agepyhére ad) thadisideweliglesied (ddpgindihg \oal thageriod of
V(Reset). Mre specifically, an imge pickup drive is
swit@l@iﬁ%%ﬂ%ﬂm&ﬁe DNOFFfs@dteseX B backlasht 15 418dpasite dedubnutatéd by
22(A), an electric charge for charging (in accordance
' I Qi ljon of the
one \réféa%rpz %ﬁ%&éﬁﬁ g d dn'egllfgch%ggpﬁéraﬁén B c%fé%meﬁ )

t Lon a e outside li1ght LO

[00%713 22‘&3@%?%% %@ﬁ@*ﬁfﬁ%ﬁ%@%@i@{Vﬁ*?%ﬂgﬁlﬁiiﬁfé@hi?%hﬁfﬁa the
. Bl 4. i ] X
oo T3S AR Bt 3) oL ol Pl SHATRR e

di scharging (i n_accordance with the Iight anpunt  of .
elecirica ChaTES; 98 thagHRS 1) aqgumalalfide i | 3k HEagR RIGBIR PitSl 33 in
transducer PD32 is released fromthe capacitor C 1
accarggnsaghith Kiee otk bghtngmennd msne sugppgionrd byasfleded light Lon
di scharging. Moreover, at this tinme, one end of the
origimapiag iftoor t@ illusnindticar heltteing thedenvinedneny light (wnsidetight) 1.0,
to the power source VDD through the switching el enment
and S\ARR theabdvieelegerived dilBinatiba dglghis mbeemitiet cthie ripcaicecmnge for
SWB4 between a period of accunulating the electric

discBaafngsis fréleasel drogh Bechoithed pRekupax@f33rial Rasiimget wigh the light
el ectric charge for discharging. [0076] Thus, also in

oufo e ich{iedHnh &4 1igKAIP! tRereb{ theS {cREE Sch#) is obtained fr
amn ext(r)act ieon1 pr oceslgﬁi s’ 3%%0%%3%{}%%2“ o}?ﬁ%gél b13S/ Ot r?éne on

5B B L0 LA R: SRl 6, PSR
oS3 GHOELEs R PGS T B S i
infognagtyofna% glgti t % Sx%igrrsﬁty object is obtainable without influence of such
environment light LO. Moreover, the image pickup signal is obtained from each image
pickup pixel 33 based on the operation of accumulating the electric charge for charging
and the operation of releasing the electric charge for discharging, so in the light
reception drive circuit 13, a smaller number of necessary frame memories 13A for
producing a picked-up image Eom the image pickup signal than that in related art are

necessary (a frame memory for difference detection is not necessary). Therefore, the

object is stably detectable irrespective of use conditions while reducing manufacturing




[0077] Moreover, one end of the capacitor C1l is
alternately switched to be connected to the power
source VDD through the switching el enent SWB3 and the
ground VSS through the switching el enment SVB4 bet ween
a period accunul ating the electric charge for charging
and a period of releasing3the electric charge forS09P0334
di scharging, so a voltage applied to both ends of the
phot oel ectric transducers PD31 and PD32 is allowed to

costS-he substantially equal to (VDD VSS) without
arbitrarily inputting a reset voltage, and the reset

{00584 j Maeq spesifiedllya iecash|imagaipicumbpixelel¢ HaBR@g sastion) 33,
addition, also in the light-receiving section 33C of

the photxeslentmid framsdufcanrﬂ)alxgamfa&es Hoth pf the etectridehagerfor eliarging ahd
a | eakage current as in the case of the -

the eledtgbthdrge fir diseBarg @) arathd 3leofrict dhar TV Enease Férﬁﬁﬂed in the
enbodi nent, for exanple, as illustrated in FIG

photo@l%ﬁﬂx@drahéﬂd@@ﬂ ED1 i@t inQhe 84 gﬁ@%r ShihrSughthl Q@lt ing

state and a period in which the SWcontrol S|gna

clemens SWltlh Sndd SV 4 efofElr et%{tgéeél:r]lﬁb % er:ft}lig nc!h«ei% fg)qn?hschargmg

over | appi ng one anot on- over

gener%%:@; ﬁr%gl ﬁl}(ﬁg l%céziuge 310;9%11'0%; Ng’ﬂlf C%%lf:agsﬂg %qna t'hgfcahacﬁor Cl
ovol B 5, AR o S B a5 & e

[ recei ving section (an image pickup pixel) 33D
desc bﬁng %%arte\ﬁ@t el ectric transducer PD4 | (a first
hot oel ectric transducer) and PD42 (a second
£0059Shc3~tl@fémé%t Hiccoparatinad o€ @equmwiting giseclicetiic athagge for chiaeging
phot oel ectric transducer PD41l, a cathode is connected
(chargeo opératipmwend stheir aperaliob, of rrdlcasin anbeedischagen alectried charge
a cathode of the photoelectric transducer PD42 and the
(dischacgeropetdtion) gehnie il synelitdniaatyat @ith sSheclvrzentabperidd during the
signal line +1. 37S09P0334 Moreover, in the
dlsplagm'&@@o%hpllﬂ(‘? 4 aRSEEIRSwdADY Be rathcanode is connect ed
to the ground VSS, and a gate is connected to a signal

[00600 'F’lﬁ"tl'@? thd B@féoﬂ BforhfAtibh & &Btfﬁ b&egioh 11ﬁ§é§:é CthlIEhCF?‘ﬁQmals

unli ke 't he above-descri bed t-rece

obtam%ﬁ aﬂ%te’ﬁ‘ml ‘aBtlﬁ{n]-:g %%&tcmklb% v&cnzﬁ tﬁ%mﬁé&%&?ote%lc Hﬁxﬂiatmg the

arranded, gate poten

e U0 PGS SPGB i
dischaf By DE SRRASHE RSO0 TR @%%%H&a%?,@ﬁiéﬁ@%?%em the
detect?oen Sfelt'llglgllglet; lsdz?lf’oc“[eldbbeydmcreamng the signal component (the accumulation
potential VP1) of the image pickup signal, and the exposure time is freely settable, so
an increase in an S/N ratio is allowed.

[0061] Moreover, for example, when the period of switching between the ON/OFF
states of the backlight 15 is éét' to be extremely short, even in the case where the

proximity object is moving on the display area 21 of the I/O display panel 20, the

generation of the spurious signal is allowed to be minimized {or prevented), thereby a

R A



[0080] In the nodification exanple (and Mdification
Exanples 4 and 5 which will be described later), an
operation of switching a current path is perforned by
swi tching the photoelectric transducers between an
on-operation region and an off-operation region
i nstead of the above-descri bed operation of sw tching
a current path by using thé8lswi tching el enent. Mor&9P0334
specifically, the photoelectric transducers PD41 and
D42 are separately set to the on-state or the )
furthgrs apryemert, Wy dhe detsaion FRpittatng Aowegot Berthes difference
rel ati onship between the cathode and the gate in the
progesingd parfarmed tin aeduenratiopatita adapid petied of awitching between
rel ati onship between the anode and the gate in the
the PINAOBE satets roif ¢het aghBght d 81 soRBd Bnoviig&ijéct Hegasily fetectable.
exanple, as illustrated in FIG 25(A), in the case
[006%] e Ferthdigirathedapiafoe @1 @l sachfimhpe piRhap @RlcB St f dily the electric
transducers PD41 and PD42 are Vp, the cathode
chm%%ibgr’ché adffecRll 1ighe IBAM Q&Iuﬁﬁﬂe{té(% sb ra?fh%QHﬁ@ 68 AP AR on on

are Vn, the gate potentials of the photoelectric

the %Ifl%ﬁﬁégl&lﬁs? amflisad&g ﬁg%garﬁfoe%eygn U gce%égrl%%g& F{r{}ﬁ@gutside

ro _the_cat e to the ano
v A BEAEASLN) el Y GRLRF L8 AREEATARR L Rty
i . . IS, . I [ . .
w308 ] ot B B 0B Ml 8 A5 Sepentin e

is.an gn-operation region a in which the photoelectric
S/Nirplihsdllewpd)- PD41 and PD42 are 38S09P0334 in an
on-state. On the other hand, a voltage region of Vn<\g
(0063 Enadsiitions gedagl comen eginpanad requlfingnited & fegperature change is
phot oel ectric transducers PD41 and PD42 are in an
remov4blshiathe imagelpiskwpitiegey thegmbodinient/g<Vp i s an
of f-operation region 02 in which the photoelectric
[0064] aviseocer, at RBMinte @idadih)d dutahe imagd ficlapfigmat, ah eslatd s, the
phot oel ectric conversion efficiency in these
mo O bBRLES tHilGwed Abeel YERIsSly B feadl} GRIP4Re irfiagd hieMESsilkRal at
be changed t hrough separatel’y changi ng the potentia

high SpRH! BASH AL SEaAni e GR! BAGSIARE: the r&ﬂ%}@t %&ea hd the

phot oel ectric transducer PD41 and thé potentia

BT PSR 5o BE, LIS bbb of o
o) 80 AR ik B2 B o

transducers PD41 and PD42 are separately set to the
sensiihvigy L5y alogted: RePo mors modgrat, thap hafetn relilsd grtsfichthg readout
change i n photoel ectric conversion efficiency. [0082]
speqdgp allerectotiesst slgwen. n t he nodification exanple, first,
as illustrated in FIG 24, the cathode potential in
[006He Pirtheneinedter lightreagisiigesacti®DBB 0§ the »eeotlondrite when the
power source VDD, and the anode potential in the
backlight b2 isclmbugle ihtoaths ORFestat®Rhd ordy tHexgp@ration ol ec@milmthg the
VSS. Moreover, as illustrated in FIG 24 and FI Gs.

elecB dhardedfot Charginlgs Patfemyel siRA8® ddliectibn WBBE She outside light LO
phot oel ectric transducers PD41 and PD42 are changed by

is alid¥edsh 80 krfbinites 41 and 42, respectively. Mre
specifically, the gate voltage Vg of the photoelectric

o S L TP AT ISRy,
(. P41 | Fl 26( 0. Vgl2<V 1). .
st G SRS TR A AR S esrv

transducer PD42 is changed alternately between Vg2l
and Vg22 by the potential V(42) of the signal |ine 42
(refer to an arrow P42 in FIG 26(C); Vg22<Vvg2l).
Thereby, for exanple, as indicated by operation points
P4 ion and P4 loff in FIG 26(C), the on/off-states of




signal line +1. Moreover, for exanple, as indicated by
operation points P42on and P42off in FIG 26(C), the
on/ of f-states of the photoelectric transducer PD42 are
arbitrarily settable by the potential V(+2) of the
signal line +2. [0083] In_the light-receiving section
33D of the nodification eXanple, for exanple, as S09P0334
illustrated in FIGs. 27(A) to (F) and FIGs. 28(A) to

u ration is perforned at
embo{l#ﬁhﬁﬁr’éje‘ivﬂpa‘ﬁz’ %P‘i% ﬁ %C%E gt he rese? si gnal vol t age
. the re d S|gnal vol tage V(Read), the
[006%(@&%6‘03 19“@{(21111)3 €ddd V(+2) of the signal lines +1 and
+2, the reset power source Vrst and the |ike. Herein,
137G oot lugpaies o gireuit eonfigarationiod s lishirresstying setiomé light-
on-operation region to the off-operation region in the -
recei v sextibe 33 ) cadepatisgl e Madi REtibnaBchniid 2. Thsplegt-iraeeiwng
[0084] More specifically, for exanple, as illustrated
section{inkdg@. pidQipAixel) BB Ak eiidtingGishdinfrga thelightaegving settion 33
accordance with the total |ight anount as a sunmation

descriBbd tihahé abbestiedribbdRinbbai thyt iR Piét Shalethlkl lgéﬁt-ré«gvmg

generated in the photoelectric transducer PD41

sectmﬁ@@ﬁrﬂﬂ:l@ﬂe wo %ﬁ%i&ﬁ%ﬁr&g‘g? IgnPlt)Qf Ql'tﬁ%pDQ GHd [v%‘gwﬁ?&ﬁlllh

int ng throug gi ng otoe ectric

elemehgs ﬁfﬂf Ghd E% anlgIOFeDA&%%{%a? thae c?iﬁwﬁg ald 3 an tteggf the

e, respéctive or exanple
illustrated G 29 h electrlc C e for
photoglegtp é‘iﬂﬂ?cﬁ’ée s Léﬁﬂo?oaéﬁ%%d b FoRE b Vo dgrenode
Aﬁ; slde li.ght LO) generatgd in the photoel ectrijc
of they Izt ramsuocy BTPA R SUMECRd Shppeentapiespaphios plement

through a current path 142 in the drawin hr ough
SW2lhr Meggover. R anpo o bBleqrpidetecticaifangdecer é’m%m camrEcroge the
into the off-state and the on-state, respectively. In
groundddb$,i and aacathwdeemd fil garé of thhq:hctd@b:cpkuoﬁe@deoetrr P22 are
transducers PD41 and PD42 are in the off-state is not
connedted 20 ohe ché gfntke swarchind alegicnt SW22di Badidad gihe pthed end of the
performed by a current difference between the

switclph@ted@he€ t W 1 t FrRINSRUE@Er Whd CIT (he éviitdhg @IenfehAtSBV 2N Gire
t he photoel ectric transducer which is in the

conne@{eﬁ "t@ HRtBnne4HORGRRE $34 M&IQQ@%’?] asT'ﬂ YRe cab DP tHehbbP&described

nodi fication exanple, by the above-described inage
) I t
cnbo B AL PR B R T I A AR A o

. ddi
m"%’l@&."ftﬁaga { ke ﬁﬁpev&%%%%% atstE ikl SR gk dgying the
. t I ] t t ed FI G 27
mas m%%ﬁégﬁée%&@%& 3 I e Spateeg g sast PR Ao A Rlay

the H state and a period in which the potentija
area (‘3'(592}525 agR) Ehe- singadditiqn, gey gfher icoyih confegurptionas dheypane as
Ereferably prevented from overl appi ng one another (a
that ohiba lightereceipingeectonh 33 apd wilknetdieyfugher)des@ihether, in the
case where a PIN diode turns on or off, a through
[0068t uMeradvenaindthe figlowsceisiag tseetion A3 Ay éid ﬁh)otpﬁéd:tﬁ'd traayducer
not be arranged, but arranging the non-overlap period
PD21 it?ﬁaida@tascalpheto@recirﬁzsumd{l&ﬁ%} dehbrdiidg GAtdIQUridExRARE Sor

charging, and the photoelectric transducer PD22 functions as a photoelectric transducer

for generating an electric charge for discharging. Further, the switching element SW21




FIG 30 illustrates a circuit configuration of a
light-receiving section (a |ight-receiving section
33E) according to Modification Exanple 4. The
light-receiving section (inmage pickup pixel) 33E
i ncludes two photoelectric transducer PD51 (a first
phot oel ectric transducer) and PD52 (a second
phot oel ectric transducer). 3kbre specifically, in t$3{®P0334
photoel ectric transducer PD51, a cathode is connected
to the signal line $I, an anaode is connected to a
function, fgea siitchiagpriemen| &t shassing arnsk tise SWPEBDE Aiemank SW22
connection point Pl, and a gate is connected to the
fungiione Bs & sHiicaingDiEmet fendissharging.t Abershyt oelmeagergickup drive is
transducer PD52, an anode is connected to the signa
perfoimed s® thagnfibr acxgapb, as ilhemedtiedFIGo 170k), ghoulediriVSBarge for
That is, in the light-receiving section 33E, unlike
chaiighty @haveordare it thd ioghtlight e@bMhtng $ eah@foB 3PS reflected
Modi fication Exanple 3, while the gate potentials of

light N6n Rh@HRELHRSHE lighi L@"%&é%é@lnptlﬁ@ bnoriideRZ s 8udet ﬁ@gé is

by the power source or the ground VSS, the cat

zmmgﬁg%gﬂ'g#%%%?%@ﬁopb?ﬁﬁﬁhﬁgﬁ%% eh??ﬁ%g%ransgucerégg%%gﬁ@’
and a)%? %z?rﬁg o!a_Jt ﬁfg]ﬁgytg:[l] g g?ﬁ ﬁ?ﬁ tileee & E}? désr?iigr%?ng (in
scodigheg i o iEp@m i ﬁﬂﬁlea’@%@fﬂ B Ebva%%aseeqcx%'tﬁ%ghotoelecmc

ication exanple, first, as illustrated in FIG

wanghiccs, RB3LiE delsaieaniol ey piatopHol dbpuEl (e s Relisgislsspen

P1351 is fixed to the power source VDD, and the gate
SWhtas discharging. t he phot oel ectric transducer PD52 is

fixed to the ground VSS. Moireover, as illustrated in
[0069] Gt Palstnioh the GodifBh(ia) exangl€)the sddnee fimg iyl ex trectib@ g cbss is

in the photoelectric transducer PD51 i.s changed by the
perfeingpalaby| iheesatde iMape meeni bpaalidy astihet catthoddoveltRebed

Vn of the photoelectric transducer PD51 is changed

embdtiinenb aTkdribyd atsves the\hbdifibaiodgaliel R dBRICER il &é(té’&able

of the signal line +1 (refer to an arrow P51 in

lrresﬁéétf%’of%@&milt)ons Tleebducidedh axﬁffm% (ﬁ:@% iIlTustr at ed

the vol tage Tanges of e on-operation

[007('9?]9 Wecﬂ/eia r%et &ethgfgaﬂ}%ﬁg ?ttflt%o gecgtggleaﬂg 13k AL PD21 and the

ent from each he case 0]

n_t.he ca Vn2 (refer to
snodf o} e, BPaHRRHE HEiie? PRPLL BottrP spdresgd o the power
s 1311 and 1§§$ Ther fore mhen such a chang
SOUfF%%[ﬁﬁt ol st gFquad ersgi %WP RE iNOiSSRH CYhIFR ogews 95119@ Suott
used, as illustrated bgpﬂﬁeratlon poi nts P51 on and
operpianst theyswifrbing olomens 439/ OV 22 sstadlowed fio bheeduced.
hot oel ectric transducer P1351 is arbitrarily settable
[00789 thehgrotosht e switehingoélembets sirgmatessamyein+the light-receiving
Moreover, as illustrated in FIG 30 and FIG 32(A) to
sect'(oﬁi)33At(iretha higtiereceivirggectifin 3 Nof the abhvet dsstiisddrentbodiment, four
transducer PD52 is changed by the signal |ine +2. Mre

switGliiRE elfeheals| W11 e SWNEdge Wetds @), Y wifing Bfacities in 31gna1 lines
phot oel ectric transducer PD52 1's changed alternately

ftp@tsweda Yol sidRsls 22 ady sph I (g,(e
o e G o BRI SR8l o
(mn%@%, R Thereby, for exanple, as illustrated in FIG

t he voltage ranges of the on-operation region a

d.the off-0 [ on 13 e.djfferent from
10072 Meiorsh. Belbaiit Frbepis 36 n%’rﬁv £ medificario jegample,

case of Vp=Vp2 (refer to the on-operation regions a
and a2 and off-operation regions [312 42S09P0334 and
1322). Therefore, when such a change in photoel ectric
conversion efficiency is actively used, as illustrated
by operation points P52on and P52off in the draw ng,
the on/off-state of the photoelectric transducer PD52




[0089] In the light-receiving section 33E of the

nodi fi cation exanple, for exanple, as illustrated in
FIGs. 33(A) to (F) and FIG 34(A) to (C, the imge

pi ckup operation is perforned at timngs in the

drawi ngs by the reset signal voltage V(Reset), the

read signal voltage V(Rea#}, the potentials V(+1)S0QRE334
V(+2) of the signal Ilnes +1 and +2, the reset power

.. spurce Vrst. and the Her e 20 ,and P210
wnlik G o inRereof s Ugho Aeo vt Bersed i o e
regio to the off-operation region in
geﬂ@fﬁ%‘tqu“ﬂ lgRiags suTens AR PEFS§NIDER ra(ﬁ@rrm 25 illrvéérpf@é in GKF.y18,
[0090] More specifically, for exanple, as illustrated
a peripegh uFch3hg & )"PC‘M’(@l @i@eﬁ/ﬁia ts iolthe Hestdtoand hgpegodién which the
accordance with the total |ight anount as a sunmation
SW cafirdl kignalelt isd thet H btgletmayoovealag ohb endthéry denlovetiip pedod is
generated in the photoel ectric transducer PD51 is
not seggccunul ated in the capacitor C 1 through a current
path 151 in the drawi ng through bringing the
[0073PhRt QBRIRGL, 1h ¢hd MRATRYGSH SxdARE, Rﬁ‘@x%l% HRE Q ﬁéh@ recelvmg

on-state and the off-state, respectively. Noreov

sectloﬂofane?rfﬁdégécﬁlglraggﬁ p'fulél Eﬁatsgﬁjtchﬂlé l(\lgneg’t@ (@N‘ 3t Ql?d SV{/%Z! for

el ect |sbharg|3 IIn aCcCcor aance d
o 805 FIRAB 0L P b LA R SR e
h 152 h
s“afcﬁw%n@%m% RECTINNTE TN AT ———

anf PD52 into the off-state and the on-state,
the S‘f”é erspany SWA3 dgirianged  batweagn rBatanpie n@emedwm
phot oel ectric transducers PD51 and PD52 are in the
transdaﬁﬁrrl’é}?alt andithe prstend, ofshe switdéngelenien S W2 handitinggronnd VSS.
di scharging is perforned by a current difference
Moredyst,wihens witwhingh etepeine SWR4¢ it r armged detwédencthei sathodet be the
on-state and the 43S09P0334 photoel ectric transducer
photoglbétrt trassdiucer A2 20drkd-tBé aiiccend JTAR wildhivss elemeitBW22, and the
nodi fication exanple, by the above-described i nmage
power¥oGkod/IOPer ati on, the object is stably detectable
irrespective of use conditions while reducing

[0074[PMSkATLIS] Bl [0092] [Nbdi fication Exanpl e 5]
I'G 36 illustrates a circuit conflguratlon of a

'iﬁﬂ)@ %z?gggg 8% aiﬁ; dpjgﬁgfﬁt Ilb%gxz%éf ! Ve RERA light-
e 2R RS B BRRGE! O B il sy

. otoelectrlc t sducer) and PD62 (a.secon
Sectlo‘g RB’E%?& R Rixg i"h” 5 fWPxE&lOquéFﬁg?Csfrém%luwrﬁ JPDplgand
and Tr3, and Tr6l (an N—channel transistor) and Tr62
PD32 apd fous isyiteRing cleamesis3 BB) taSdvib uMoeapreeificotly, apsad of the
C61B, C62A and C62B. More specifically, in the
SWItCHJkg)@I@eb@o&WB t and emschicelith®Deitchisg clatenio®Widg acocunaedtadito
to the signal line +1 and a source of the transistor
the poWebdgurenvVBipded il ctldirad of thel switthiiat dda@fent W3 hR connected
phot oel ectric transducer PD62 and the connection poi nt

to a cdthodeditd PgebethehoRRNRETEars@uddr BRI Nakf theRfher end of the

transistor Tr61, one end of the capacitor C61A and one

switch@i}el@hehthGWa 8 RAEL A REFRY Bre gﬂ% g?}’lﬁreeaggﬂgﬁt@l %{d %&eﬁnd of

transistor Tr6l 1s connecte er en

B T N

hand, in the photoelectrlc t ransducer PD62, an anode
is connected to the signal line +2 and a source of the
transi stor Tr62, and a gate is connected to a drain of
the transistor Tr62 and one end of the capacitor C62A
and one end of the capacitor C62B. Mreover, a gate of
the transistor Tr62 is connected to the other end of
t he capacitor C61A and an inversion signal of a reset

—




44S09P0334 described |ight-receiving section 33E of
Modi fication Exanple 4, the gate potentials of the
phot oel ectric transducers PD61 and PD62 are not fixed,
and the photoel ectric transducers PD61 and PD62 are in
a high inpedance state fromafter a precharge period
to a readout period (a period of accumnul ating the
el ectric charge for chargi 8y and a period of rel ed¥I9R(334
the electric charge for discharging) I n addition, any
Qther circuit configuration is the sanme as that of t he
PD3l; igfonpested 19 thy othse ongd r?fébecal%rﬁaowﬁrlr a gfhodseand,p gaterof the
descrij bed. [0093] In the nodification exa first,
photpslesticetmsiucgr PIP32 and $he eeragction poiasP L. Sf(lgbperaml ap@le, of the
t he cathode potential Vn in the photoelectric
photoeknswlicesdueB6RDE 3 iscdoaneell toyorelead sf treawitching elelnent SW32.
Then, the gate voltage Vgl in the photoelectric
Moreoedis ehiecetherPB¥all of $hee bafigtday RIentdn 532 Agd @kie other end of the
di sconnecting between the signal line +1 and a gate

swit@hiﬁg talGpkht ISWOUGR: Bk G0 ahs Wrdumbl WSS el IR MR HorYdy other

configured of the transistor Tr6l1 to be turned on or

circ@t fég atﬁﬂeig'tlgé ﬁ‘tré ¥s ﬁe ¢ glltr Hég] fi S Ebivi Eéc@ong’ 13 %ﬁg 33A,

8(A) an e potentr

andm;fhf}ﬁ!;e@ft LS é&@ﬂ%ducer PD61 is ehanged alternately

ween by the potenti al V(+1) of the

refer t n.arrow P6 n FlG. &
looﬁézﬂvhf)hg%f\reﬁeh B §ictign 3y &t ?’i"i‘@lpg% U‘tbﬁt&a&gem&é?f&ﬁ an
. the photoel ectric transducer reset to Vn|
imagg, P&E@h OpETaHET gy PEHersH ft ngg‘Se*rZQnten&% dnghe jdspging ey SW
on-state, the switching element SW1 is brought into
conteplesigrals 81 40 84 fnd, svaifcheng elvmentsi SWB héo S¥EH, vihe readtsignal
cat hode potential Vn is Vh=-Vn2, as illustrated in a
voltggeWV Gheadhene thiestebet signak WGta%V@qseﬂ).h Moatspesificalhgen\igage
of the photoel ectric transducer PD61 is reduced due to
pickap douplis pegfocapd ed that, et weeiplé,he ilatated ial FIG 2237 AD hddectric
and stops at an operation point (Vg=VvVgl2) where the

charg® yey ¢Ha%1ﬁ%agacacwdm&el Wigh &Stk lifhedmbnt ab Reuddhifion of the
voltage Vgl in the photoelectrrc transducer PD61 is

t
reﬂégng?g%é%g alﬁﬁq%ti %ﬁldg Qfgﬁ? g%{egaé?%% t\l{\g/éﬁr%&)%gzt:ﬁfc ths@lter

PDB\-/[hiF %chn%lat%& Qﬁrﬁ)l]lef ca;ﬁénélj éP?ﬁﬂE) %l? q’re' &1@119['% %%A%ts #1\’0?1 and

tage ranges on- oper a |on re
eratron region f.31 ar di f each ot her

sw frataid, Bhe B0 etippadli e turd Eﬁ% BRI Ercmc e

o i G S b LB R LRS00 2

Ther ef ore, when such_a change i n photoel ectric

in theoAhipelpdFc drpsducenBP32 ds aeleaspd| fyorm ghey capssiten Clisthrongh dhe
by operation points P6lon and 136loff in FIGs. 38(A)

switeidg eRmentsHEV o2 and S} fr dischargingh dderebest atithis time, one end
transducer PD61 is arbitrarily settable by the

of thpotapadiioa|C Ms-altermafely beitcticgntalbel doagectdd andle pbeer source VDD
operation by the switching element SW61. [0094] On

throb e tied BRitcHing Glenin® SWB3 tihg MRdibisANVIN iRk sWifchin
schenatrcal?% illustrated in Fﬁ%e 39(A) anﬁgp t he s

elmrﬁz%{GJgWﬁ%ﬁaVéénaalcPe}éBd'o@ a&a&ﬂag{glqraé eregrrc%%rgé @éﬁ%?%rl% and a

i s changed by the S|gna
t t d PD62
perid O BN e ek B BF yREbfe 7o between the

0073y i3y b A 0 e )iy proces i

Tr62 to be turned on or off Mre specifically, as
illustrated in FIG 39 and FIGs. 40(A) and (B), the
anode potential Vp in the photoelectric transducer
PD62 is changed alternately between Vp 1 and Vp2 by
the potential V(+2) of the signal line +2 (refer to an
arrow P621 in FIG 40(A); Vp2<Vpl). At this tine,



46S09P0334 PD62 is changed alternately between Vg21

and Vg22 (refer to an arrow P622 in FIG 40(A);
Vg22<Vvg21l). Thus, for exanple, as illustrated in FIG
40(A), the voltage ranges of the on-operation region a
and the off-operation reg| on 132 are different from
each other between in the3%ase of Vp--Vpl and in S09B0334
case of Vp=Vp2 (refer to the on-operation regl ons al

a2.and the off eration re s P21 P22)
pertorffid, P eeiigies aleHEE opiafigl o i Hifotete PE Qe ve Kesribed
onver i ¢ci ency actively used, as illustrated
embog 66 be F Bmfe@ @&éw@ﬁ&m@m fhejobiect igstablodetgetable
and (B), the on/offstate of the photoelectric
irrespegtiyg O Yeesonaiams wdilgreducingrmanufeeimingtostsby t he
potential V(62) of the signal line +2 and the
[0077¢ pdpeeoivem oy enchel theictpdvitogCe lie alerhatQyeRitch@D@6he ¢omntdied
i ght-receiving section 33F of the nodification
to theepoawgplseurctk OrDBXAILE theaswitdHints blemicdS Wi3 3 Fin@sthe 4idufl SS
(G and FIGs. 42(A) to (O, by the reset signal

throuptO kA R BcIVh RRes@hdnt W4 \ﬂeﬁﬁ&%t 8) [{/erfoﬁeacfcﬁﬁma%hg n@k electnc
vol tage V(Read), the potentials and t he

chargé T&Qﬁhréﬁ@%ﬁi g %eﬁ&gopl?eieagitﬁgkt%@%ﬁ&rﬁ%w esfgyﬁfégha}%xﬁ%,es a

and the |1ke, the |rmge pI p operati I'S per

volta taﬁﬂh@i nfgsbétﬂ énla? rﬂ}?)?%clécg Q\]éné\éb rf(‘rg) ? Lfani{aé’ﬁyz is
oL R RO o S ST S bt

ht Lon and e outsjde |ight LO generated in the

VOIta%?h%}dotgP é???trsll%naﬁ pﬁ?ﬁs"ﬂ%lé?wm%ei redycgdunul ated in the
capacitor C through a current path 161 in the draw n

[0078{ Hp additionralsegnile tighs-rpeedring sessionidd Ctaf shesmadidicati@pDacample,
and PD62 into the on-state and the off-state,

to praverfpdetgenedation Mbraclpakage durentranpltes cas of ﬂhasligimrm&iviiug
FIG 43(B), the electric charge for discharging (in

sectioa 38 of derabevevidtderibbehbglimeatfamrdxamblel heilloskaedim FIGQhs, a
LO generated in the photoelectric transducer PD62 is

period @l whisBdhd SWMLshi] GRRACSA & inGhe HE@1MNd% ﬁéﬂdﬁﬁiﬁt wRidh fthe
162 in the drawi ng through bringing the photoelectric

SW coitN SAGESS iR he @D
corf st g\g’fie res pec?| vgats%%ﬁfﬁéﬁggggggg%d%%?ﬁvgﬂgpﬁ&eom

anothé‘r:geh&‘{‘()véle eﬁgd\é@ﬁ’éfé’r{b‘}’yg’s{l toel ectric transducers

1 and 2 ar state is not O, so to be

[0079£&%hpffm%8?g)é§neﬂ%é?r di scharging is perfornmed by a

rren bet ween t he photoel ectric
Lh@@%ﬂ By %&Ma&g&?ﬁqgﬁ%i’ 3 e e Grrseetion a light
receiving section 33D) according to Modification Example 3. The light-receiving
section (an image pickup pixel) 33D includes two photoelectric transducer PD41 (a
first photoelectric transducer) and PD42 (a second photoelectric transducer). More
specifically, in the photoelectric transducer PD41, a cathode is connected to the power

source VDD, and an anode is connected to a cathode of the photoelectric transducer

PD42 and the connection point P1, and a gate is connected to a signal line $1.




[0097] Thus, also in the nodification exanple, by the
above-descri bed i mage pickup operation, the object is
stably detectable irrespective of use conditions while
reduci ng manufacturing costs. [0098] [Mdification
Exanpl e 6] FIG 44 illustrates a circuit
configuration of a |ight-receiving section
(1ight-receiving sections 38A1 and 33A2) in a di spi0gy0334
area (a display area (a sensor area) 21C) according to

Modi fj cation anple 6, In_the display area 21C, an

Morﬁ?fé&gemptﬁe wﬁatogfesz%uc tranprlitcey Bf?f‘-ir@‘c%‘ﬁ\ﬂeﬁﬁ et iy the ground
i ncl udes an i mage pickup pixel (the light-receiving

VSSs end paate igsaanecied [t disiggal linghd2. s hhasligiim redight-repgtyimygection
and 342 for shielding the photoel ectric transducers

33DpPDalikeathd aBPR2ddscmipadt Ihght-revk] ving sagtibight, 384n 338 dnd 38C, while
environnent |ight LO, and an i mage pi ckup pixel (the

the $wigdhing elesient 9 ios aghrged) gadd Adtentils iofi ceuglionerl ctrdd transducers
i ght-shielding section. In addition, any circuit

PD42 Qi i PN E @OntRSIRA by G ghd1 @inks H1an® h2,GtshebiivebR Cln QRARIon,
in the light-receiving sections 33A1 and 33A2 1s the

any ST chSuil Bafi Rkatidds AROMGIARSHA! bele Hoihlec bR GR) 3cfith 33 or

section 33A described in Mdification Exanple1,

' scribed. [0099] In addition,
e B O B LY Rgagpg e L0096] T ader ¢ e

t-recelrving sections (the imge
Lckup pixeks). 33A1 and, 3 J:n.the. display _area (the.
ool e Bockicaio Exprplecon aaiGelom T u L o § et San
45, the inmage pickup pixels 33A and 33A2 and e . .
be dgpqribeg Tagri FcpHETadon 0 BW e 1D AgUFRESRAth Iﬁtj’éf%ﬁi“ﬁ‘wb switching
pi xel s 33A1 and 33A2 to pick up an imge are arranged .
the ghotalgetal transdpqcesa bwsem an, on-gpesataEp sepzon ppd @g) offepegation
modi fication exanple, the object information is )
regiob instead d fiibe eboerdescrdlictifaperation ofi sgntshinget owseant pathi byaysing
pi ckup signal obtained fromthe inage pickup pixe
the 8@Adhifgareldnmage Mook spcHioghipl theepitbtaal¢ctdic ormaiuceadtidd] and
line 411) and an i nmage pickup signal obtained fromthe

PD42@e Sepir@tklysep i Ble onddde (caMhd THIE® ek sipgfiddly kRatking a
out froma readout line 412). [0101] Thus, also in

potenf§l RRALAIGRbEIMRE ¥R TR bhE t e fd @PhbidRlectric transducer
extraction process is perforned by the sane i mage

PD@L@@%@%@[@E@?@%@@%&&% th8 5o agfd][‘tﬁe ggﬁ"lﬁ'tﬁ@gﬁhc%{)g;&gric

so In the nodification ex

nanHﬂF q??@&t is stably detectable irrespective of use
texoatal s whil e reduci ng manufacturing costs.

[0081] Here, for example, as illustrated in FIG. 25(A), in the case where the anode
potentials of the photoelectric transducers PD4l and PD42 are Vp, the cathode
potentials of the photoelectric transducers PD41 and PD42 are Vn, the gate potentials
of the photoelectric transducers PD41 and PD42 are Vg, and a photocurrent flowing
from the cathode to the anode is Inp, [-V characteristics in the photoelectric
transducers PD41 and PD42 aée, for example, as illustrated in FIG. 25(B). That is,
when the gate potential (a gate voltage) Vg is changed, a voltage region of Vp<Vg<Vn

is an on-operation region o in which the photoelectric transducers PD41 and PD42 are



[0102] Moreover, the inmage pickup pixel (the
i ght-receiving section) includes the inage pickup
pi xel (the light-receiving section) 33Al including the
i ght-shielding sections 341 and 342 and the image
pi ckup pixel (the light-receiving section) 33A2 not
i ncl udi ng such a |ight-sh&l ding section, and theS09P0334
object information is obtained based on the difference
. signal between the inage pickup, signpal obtained from,
m any 'StF‘i‘?agén\éﬁ‘é w&&rﬁ}aﬂ 4 398 FEIUhE! Vi@ 18 Ak aff-operation
. signal obtained fromthe i mage pi ckup pi xel 33A2, so
regiony BT ipfwhiethéte photerlabiie trgesdyeersiPit! and P2 pickie an off-state,
generated in the 110 display panel 20, a noise
and agoltpgeregiongd Veg<Mpeid an nffkdrerationwegion 2 inmdpdhatiie phsbelngtric
or the like is allowed to be renoved, and an
transdueprs oRBAE nindi PD4 D earSiilNl the atff-staies dhugwelthbtodi&8S8]cohversion
addition, in the nodification exanple, the case where
efficiédt® ihighe ﬁh@l@@iiewriﬁ GraBShickRMDA3AM B 33Méwel té Be changed
ki nds each are based on the circuit configuration of

. ' i i opa: L0
throu%ggfi:éa!rﬂa dHaggin¥! the pofmlihl ﬁlﬁ%ls]@gg%ﬁg%{ﬁ tshh:g(ﬁlthode and the

icafion anple 1 1s descr

gate 1|tn'htgg tcphf)f?)%f%&ﬁc 81%6&" Py 1 © tt\g{% f%ig@nngiﬁl()?&%wgghig %Sé?\gee%nthe

! IrCUIF .COH |gurfat|on 0 (
ot 1 ORSGER WSS S b Mo e

.sections 33B t 3E _according to Mddification Exanpl es
modifSafign SAaR SIS ST RBAPRBIEE AP BRIEL bt dekeribed
appl i cation program Next, referring to FIGs. 46
1ater)¢tge Bhptoelgic dradueers i Dbt frp PES20re sapatgsply setde therpn-state or
progfan1by the application program execution section
the off-statpshyastigplyasingsush o clhange i protatlearic opnversgon éfifieiency.
detected by the above-described fingertip extraction
[0082pr Moesspewtfichll dn desmodifiedtidieé:ampié, G5 hs Flussited anFIG. 24,
exanpl e shown in FIG 46(A) is an exanple in which

the catvele patdntinig@rthé phdidelbatie hassdacaWIDACE Mdedtid ehd ddver source
di splay panel 20, a trail of points where the

VDD hitD el arfdd€ hpoiiaD @5 HeSpilitSNLANE FraBBihiRes PDANs Fked to the
drawi ng line 611. [0106? Mor eover, an exanple shown in

gmunglﬁsfl%&)eoba, gﬁﬁd—g&ﬁea Cies i) tzhoa{hdUﬁ'fd;g zggg dt%ggﬂ,e 1R gfte

and. More spe Ically, the shape o

vl DB bRREA ALONLR g o gy A
s SELEY S50, LR B SR eSSy RO I e
photoelectric transducer PD41 is changed alternately between Vgl1 and Vgl2 by the
potential V(¢1) of the signal line ¢1 (refer to an arrow P41 in FIG. 26(C);
Vgl2<Vgll). Moreover, the gate voltage Vg of the photoelectric transducer PD42 is
changed alternately between Vg21 and Vg22 by the potential V(¢2) of the signal line
$2 (refer to an arrow P42 in FIG. 26(C); Vg22<Vg21). Thereby, for example, as
indicated by operation points P41on and P41off in FIG. 26(C), the on/off-states of the

photoelectric transducer PD41 are arbitrarily settable by the potential V($1) of the




[0107] Further, an exanple shown in FIG 47 is that by
changing froma hand 63A in a closed state to a hand
63B i n an opened state, the hands touching or com ng
in proximty in both states are inage-recogni zed by
the 110 display panel 20 to execute a process on the
basis of these inmage recognitions. When the process is
perfornmed based on these régognitions, for exanpl 650980334
i nstruction such as zoomin is perfornmed. Mreover, as
such an |nstruct|on 'S perforned for exanple, the 110
signgl Upg 4y JdArsPverp forsexssimie cbdndicaied byersHiven RobMp Fidden and
and an operation of sw tching a conmand on the
PA2e8nipub K. (Dhéehe prief-gaten whtthe dhojoeldsbte tansdgeer PD42 are
recognitions in a nore natural way. [0108] Moreover,
arbifravilysrabhd By thepotdntiab V{2 efithenigahBined®. when a
plurality of 1/0 display panels 20 are prepared, and
[oog3nenphetightirbyeiahg kédiodi3Spl @th@anel fivaldn alenpleTBestaatple, as
to one another by sonme transm ssion nmeans, users

illustRRidah IFNGs 1TeAY (AR iafd Fays. @@E@j ® (29, the 9al&H HFYation is

conmuni cate with each ot her transmtting an

perfgfrﬁézi AVt rin tH@QF&vﬂR%&abgﬂge %etdﬁéﬁaqtdo @V(l@@si Qcihe read

touchi ng o comng I n Ppro |n1ty to ?ne I )
2
signRESilag? Y RRad thechbectils Eor) 3 V3D SynBRBRw 15 sl o2,
the fqggtﬁé(?ﬁv Fehal eﬁ"éstgqqutgbﬁfkc phgl%gdc’g%l U< %ﬁi@ éndlcate transition

) e- recognlzed in one panel to the other panel. so
reglwﬁa o thaf8-PsEiengegion 4o dhe pifapseition resian 4k g pheipdpctric
or transmtting and di splaying a track 641 displ ayed
tranggipcets RO rgd ki Zpsaseectivglya hand 64 to and on the ot her
panel is allowed to be perfornmed. Thus, the |10
[008H) siloseyspeeifiehlly? Gonriactpld, mailbwirated & H@W%@),slneaﬂectas charge
novi ng i mage, and transmts a handwiting character,
or charding (inmacddidarick kdth the adthidight Afdodhtsplaaynpaan@in dhéRflected
be a potential new comunication tool. As such an

lighKaighe thd dutsife GXRECHLLerehddd inf BE gﬂzs@m%k@bc tkedldePD41 is
di splay panel 20 is applied to a display panel of a

acc&ﬂlﬁt@h 3h R Qif%cﬁér EnghldubR a &&Pegggatl}{bfﬁ Cﬁﬂecﬁe dﬁ‘&fwmg through

exanple, as Il Iustrated n brush

brm%%%dthe gﬂgtogl%gﬁlael‘?angd 21 9ha tPEf‘Ql ihfh ﬁl‘t So\?%ﬁXte Q@E Ghe off-

raw a ara er,
esS | S

he ,l.1 y
Statezde%scta’ﬁw nﬁﬁﬂgE%‘@i o AR f ﬂﬁ&xﬁﬁ?ﬂ ﬁa%lﬁpé? ey oAl
sh is allo n this fine tquch
chafﬁf»‘ Eglhdas agipg aqcerd&gcer &!&Edﬁ? Jight amerni ﬁh%wé%ldeul}ght L0)
handwiting recognition in related art, for exanple,
gengrated gpetha ;81 trepsducerc PPARLF gRleatedafremethe atappaipr C1
is reflected by detectlng an electric field; however,
throiigh tsh eusrsinphty, 142 sor fhec dramtisg ethzougbabribging hthe opbcrtecsiectric
Is detected, thereby information input is perforned
tranyductrs aP Dl end eBD43tihto gensff-stafd hid]thé Maehudte, pssgectively. In
appl i cati on exanpl es) Next, application

addi®i¥a NP b@ser® floWwiey dhekkiayp SR B idGKeHD PRRY 468 PD42 are in
descri bed in the above- descrlbed enbodi nent and

r r
the R b0, 5O AR Teter R PR B DR by o

cut‘r&ﬁ%ﬂ?&%&e& between the photoelectric transducer which is in the on-state and the

photoelectric transducer which is in the off-state.



51S09P0334 descri bed enbodi nent or the like is
applicable to el ectronic apparatuss displaying a
picture signal inputted fromoutside or a picture
signal produced inside as an inmage or a picture in any
fields, such as televisions, digital caneras, notebook
personal conputers, portaBfe term nal el ements su¥lPPa334
cel l ul ar phones, and vi deo caner as. [0111?
i . Exanpl e. 1 FIG,50 illustrates an
roogs{ PR E36 4° the B Bedisrd examate, byihepvRatescribe ifagS pthup
di sp] ay-.andi mage- pi ck devi ce, of the abgve-described
°Pefaté%%? fitt léﬁtagfyegqt?%éﬁ? arespetive pf upp gondifiens whidhreduging
for exanple, a picture display screen section 510
manufagRyiggicAyS-a front panel 511 and a filter glass 512,
and the picture display screen section 510 is
[0086¢ olf adglitiasg absbo inttbe cnsificayionrdampieg e pievkntpthe @enaation of a
according to the above-descri bed enbodi nent or the

leakage deerenf, G 1RYstafdnihi Gt DD Fe@PInewRiLh the potentfal @V(\%@]ohf the
I C

illustrates appearances of a digital canera to

ignall iR @i BAhae ANGLERAS aReFlbE P ARYHCRe RbtehlBl V(92) of the signal
s]‘gnaabovée]h‘-descr?bed enbogﬁﬁ%nt or the F?ké 'S a%b??eg?s%ﬁg

i 50 CRTETE, DRl 00 AR R SRS RE g
oA 9 ) S R0 PRCbE SRR o
o ol R G PR Aol P ety
arranging the non-overlap period does not cause an issue.

[0087] [Modification Example 4]

FIG. 30 illustrates a circuit configuration of a light-receiving section (a light-
receiving section 33E) according to Modification Example 4. The light-receiving
section (image pickup pixel) 33E includes two photoelectric transducer PD51 (a first
photoeleciric transducer) and PD52 (a second photoelectric transducer). More
specifically, in the photoelectric transducer PD51, a cathode s connected to the signal
line $1, an anode is connected to a cathode of the photoelectric transducer PD52 and
the connection point P1, and a gate is connected to the power source VDD. Moreover,
int the photoelectric transducer PD52, an anode is connected to the signal line 92, and a
gate 1s connected to the ground VSS. That is, in the light-receiving section 33E, unlike
the above-described light-receiving section 33D of Modification Example 3, while the
gate potentials of the photoelectﬁc transducers PD51 and PD352 are fixed by the power

source VDD or the ground VSS, the cathode potential of the photoelectric transducer

PD51 and the anode potential of the photoelectric transducer PD52 are controlled by




FIG 52 illustrates an appearance of a notebook

personal conputer to which the

di spl ay- and-i mage- pi ckup devi ce of the above-descri bed
enbodi nent or the like is applied. The notebook

personal conputer has, for exanple, a main body 531, a
keyboard 532 for operation of inputting characters and
the like and a display sectdlon 533 for displaying 8¢pP0334
i mage, and the display section 533 is configured of

the displ ay- 9P0334 and-i mage- pi ck devi ce
the ak,g%lrdlmqgﬁta&dt@é iQfle 8BY PR CEFHBLEATMEHIA0GR 1t Hi same as
like. [0114] .(Appl.ication Exanple 4) _FIG 53
thatjqf|theslighfyrecsring sgshien s aReendovillnayibg derthes descabed whi ch
t he di spl ay-andi mage- pi ckup devi ce of the
[00&Holrethe endlifidation exdseple.nfint, aodlustnged ikBIG. $0atpplehtecpoteiihial in
vi deo canera has, for exanple, a main body 541, a |lens
the fpbotosleowvici seansdunceo HIEt isShRedator ehegaved soarct r'oDD, sind ftike gate
of the main body 541, a shooting start/stop switch 543

potaidl i e phoDyiesRieitiardReAPDENG fikel @i thO loRiing 633 OModfrer,
is configured of the display-andi nage-pi ckup device

as GSOAteH Y HIO. BoeaRbPYEs dPRAY itBe(]@b)? éﬁ%%oeétﬂgd'g v?:l:rtaéehgﬁ in the

li ke. [0115] (Application Exanpleé _
holdeldéfid @rSuP R bl 0 &
o} 105450088 06688 17455 il e B2k S, e
v, rib e i t. qr. the |i is applied.. Th
can 338 REAEE o 8 € PRI IR g YemndBst i T Repterifety
t op-Si de sure 710 . batt om si de enc) osure 720
bef‘i’%é%eg%ﬁa%‘f %& Qb@fytila Pet?ﬁﬁglcn‘?{@h o8 dha il 31?? dgereeeiq ghyrrow
7383 and the cellular phone has a display 740, a
PS1gpdlGi sy Vasovnhl. Jhetchyefor pynpleet, tastiated iadiier 31(C), the
770. The display 740 or the sub-display 750 is
voltagmfranges od b arhepatitéqn seziemdi reddhpiofkegerdmn wgion Bl are
~according to the above-described enbodi nent or the
différektefrofnEadl6 pthat betoegh it the qasesENh=Vn{ and iothei @se of Vn=vn2
described referring to the enbodi nent, the invention
(referstonoi-oberatibie Gedibly @1 undad afid@ o fPeper&idnOtigioas Ui khEE21).
Therefore, when such a change in photoelectric conversion efficiency is actively used,
as illustrated by operation points P51on and P51off in the drawing, the on/off-state of
the photoelectric transducer PD51 is arbitrarily settable by the potential V(¢1) of the
signal line ¢1. Moreover, as illustrated in FIG. 30 and FIG. 32(A) to (C), the anode
voltage Vp in the photoelectric transducer PD52 1s changed by the signal line $2.
More specifically, the anode voltage Vp of the photoelectric transducer PDS2 is
changed alternately between Vpl and VP2 by the potential V($2) of the signal line ¢2
(refer to an arrow P52 in FIG. 32(C); Vp2<Vpl). Thereby, for example, as illustrated
in FIG. 32(C), the voltage ranges of the on-operation region ¢« and the off-operation

region B2 are different from each other between in the case of Vp=Vpl and in the case

of Vp=Vp2 (refer to the on-operation regions a1 and a2 and off-operation regions 12




[0117] For exanple, in the above-described enbodi nent

or the like, the case of the 1/0 display pane
configured of a liquid crystal panel including the
backl i ght 15 is described; however, the backlight for

di splay may al so serve as a lighting device for
detection, or a lighting @2vice for detection onlSOaF34
be arranged. Nbreover in the case where a |lighting

r de ect| i s arranged, in a
and f\%gxeﬁi’ﬁbe? er%’ Flbﬁ“ ﬁ AQGFLIR I%W?@?%%C?Iﬂ@rﬁwrr stficncy is
é@ exa le, infrared light) is norﬁ%ﬁéeferably used.
activ Sﬁﬁélpe% sirefed &y aperation @pint§ RSdancand e fidadhe diseving, the
enbodi ment or the like, for exanple, as illustrated in
on/offstate of the photeclensrinransdueer Rt is epetradly cattabe hy tieaphoertial
operation is perfornmed on the |ight-receiving sections
V(p2) ¢ftibe sigmddinpidekup pi xel s) in one line in one ON period
or one OFF period of the backlight 15 (the case where
(00893 IaltheKgtgeadenabédtion BBED ol FRAMMGANPAS fbd SRnpls as
perfornmed) is described; however, the invention is not

illustrhictiih ¥HGE B3( AP1oCES Gnd _ﬁi‘@t 343 th 06), 8% pi 15‘1? rp% n 1s

operatlon or the readout operatlon may De per

perfoﬁltfh‘?i Al %‘i"?ﬁe Pf}]gm}fécﬂy %Sregétgigr{amgﬁa ‘9@&380@%

|nap |tyo In one eri oa or -one

p e, bac t|o
sngnalI \?ol ng{% ,ythg 9 ntlg]ﬁtV(ﬁ,Zglngje%)@ Eﬁ%ﬂ%’ ey d%z
e RSPt

el enents are I|qU|d crystal elenents, and
regiors; %‘?FE‘ tﬁ% SETWPW@"%IT%%%%F% ther effwppratian ssgromin &ng@wt%iecmc
descri bed; however, for exanple, |like an organic EL
tl'anSd@E‘Ffé PDPbiend PRS2 cisrasiivelyenent , a
ght-enmitting/receiving el enent (a

[0090&;1|Mplteaspeqﬁchﬂya§nr -cphmklepaeilleseatd incBlaBE@A 0 thepdedite ohange
alight-emtting operation and a |ight-receiving

for chaypingain actordanac witheheliovdl SighnahowR AL @ suiB)atien B tet retiected
an 110 display panel. In addition, a period in which

light Korb BcBthel dugide 1ightNal) RAkktcadnithe bﬁ'étﬁel@éiﬁ@ tﬂaﬁscﬁlc&epbgg is
in which the light-emtting operation by the

accun{[iiila?c&i qY tHRNGph GRIEC Pl Eih lcﬁglé% géctﬁ |Igp£'in ﬂﬁl{)&%%% through

20] Nbreover in the a oV t or

brmglhg%é Bl]lﬁﬁoeléé? gﬂaﬁ?&u@é@s%l%?ﬁ%% lﬁg tﬁf/‘e ‘éh%?aé%?%

ay- and- i nage- pi ckup pane

s, R S L, 2 £ 018 e

mever t he |nvent|on is applicable to an
chared it qls Geiag 0B orardaich oviifg gty mwgéogﬂmmsxsmm Lo)
|nclud|ng a plurality of inmage pickup elenments and not
generatet iy dhé, ghatoglesipicajansiesss RD52 5y gdeasphIBun the capacitor Cl

through a current path 152 in the drawing through bringing the photoelectric
transducers PD51 and PD52 into the off-state and the on-state, respectively. In
addition, a current flowing when the photoelectric transducers PD51 and PDS52 are in
the off-state is not 0, so to be precise, charging or discharging is performed by a

current difference between the photoelectric transducer which is in the on-state and the




CLAIM5 1. An image pickup device conprising' an

i mge pickup panel including a plurality of inage

pi ckup pi xels,and having an illum nation |ight source

for a proximty object; an i mage pi ckup drive
means for obtaining an i mage pi ckup signal from each

of the imge pickup pixels by perfonring an inmage

pi ckup drive on each of thé&3image pickup pixels; a¥pP0334
an i mage processing neans for obtaining object

' ore of position, shape

phok% %éggékg‘“%E§%§$5§ ggﬂ%%F%ct t hr ough
utilizingicked-up rine based on the inmage pickup )

[00%]gnHiusoBt dieh awdificativr gxpmple, bhethe rabgrc-gescribpd pnres pickup
wherei n the i mage pickup drive nean

operation, the object is stably detectable irrespective of use conditions while reducing

manufacturing costs.

[0092] [Modification Example 5]

FIG. 36 illustrates a circuit configuration of a light-receiving section (a light-
receiving section 33F) according to Modification Example 5. The light-receiving
section (image pickup pixel) 33F includes two photoelectric transducers PD61 (a first
photoelectric transducer) and PD62 (a second photoelectric transducer), five transistors
Trl, Tr2 and Tr3, and Tr61 (an N-channel transistor) and Tr62 (a P-channel transistor)
and four capacitors C61A, C61B, C62A and C62B. More specifically, in the
photoelectric transducer PD61, a cathode is connected to the signal line ¢l and a
source of the transistor Tr61, an anode is connected to a cathode of the photoelectric
transducer PD62 and the connection point P1, and a gate is connected to a drain of the
transistor Tr61, one end of the capacitor C61A and one end of the capacitor C61B.
Moreover, a gate of the transistor Tr61 is connected to the other end of the capacitor
C61A and a reset line Reset] (corresponding to the reset line Reset described above).
On the other hand, in the photoelectric transducer PD62, an anode is connected to the
signal line $2 and a source of the transistor Tr62, and a gate is connected to a drain of
the transistor Tr62 and one end of the capacitor C62A and one end of the capacitor
C62B. Moreover, a gate of the transistor Tr62 is connected to the other end of the
capacitor C61A and an inversit;n signal of a reset line Reset2. In addition, the other

end of the capacitor C61B and the other end of the capacitor C62B are connected to the

power source VDD. That is, in the light-receiving section 33F, unlike the above-



nornms an inmage pickup drive so that when illum nation
light is emtted fromthe " linatiimlight source, art
el ectric charge for charging is accunulated in each of
the i mage pickup pixels in accordance with total I|ight
amount as a summation of reflected Iight originating
fromthe illunination |ight and environnment |ightS098Aa34

V\hentheillurrinationlight i's not emtted fromthe _
nati.on |i n el tr| chrgefor
descriped fph G oideserane it ipalt frifee Dgfeatils of
pi xel s in accordance with |ight armunt of t he

the Pb?ﬁ?ﬂ?%fﬁﬁetfﬁnsﬁli“‘g’h% PD@heafnébliDﬁ apnal fixed wdage pharelpetric
ignal fromeach of the inmage pickup pixels, 2. The
traﬂsduﬁafg ePIpblc o FAO2 ars iacz digh mopadenda state ﬂomwtf’&wel preeharbe
of the imge pickup pixels includes:
perio ot weddeut pérind (aapsiddagracoanelatig d@ dected eh‘ztrgb dorCtakgRg
according to thc light anmount of received |ight,

and a period of releasing the electric charge for discharging). In addition, any other
circuit configuration is the same as that of the light-receiving section 33E, and will not
be further described.

[0093] In the modification example, first, as schematically Hllustrated in FIGs. 37(A)
and (B), the cathode potential Vn in the photoelectric transducer PD61 is changed by
the signal line ¢1. Then, the gate voltage Vgl in the photoelectric transducer PD61 is
changed by connecting or disconnecting between the signal line ¢1 and a gate
electrode through allowing a switching element SW61 configured of the transistor
Tr61 to be turned on or off. More specifically, as illustrated in FIG. 37 and FIGs.
38(A) and (B), the cathode potential Vn in the photoelectric transducer PD61 is
changed alternately between Vnl and Vn2 by the potential V(¢1) of the signal line ¢1
(refer to an arrow P611 in FIG. 38(A); Vn2<Vnl). At this time, after the gate voltage
Vgl of the photoelectric transducer PD61 is reset to Vnl through bringing the
switching element SW61 into the on-state, the switching element SW61 is brought into
the off-state. Then, after that, in the case where the cathode potential Vn is Vn=Vn2,
as illustrated in a C-V characteristic in FIG. 38(B), the gate voltage Vg of the
photoelectric transducer PD61 is reduced due to a coupling capacity between the gate
and the cathode, and stops at -an operation point (Vg=Vgl2) where the coupling

capacity is increased. That is, the gate voltage Vgl in the photoelectric transducer

PD61 is changed alternately between Vgl and Vgl2 (refer to an arrow P612 in FIG.




SMP0334 a capacitor, a charging circuit

allowing the electric charge for charging to be

accurul ated in the capacitor, and. a’

di scharging circuit allowng the electric charge thbr

di scharging to be rel eased fromthe capacitor, and

the i mage pickup drive neans perforns the inmage picku
drive on the charging circtit and the di schargi ng S09P0334
circuit, thereby to obtain an image pickup signal from
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operatich regions al and o2 and the off-operation regions 11 and 21). Therefore,

when such a change in photoelectric conversion efficiency is actively used, as
tllustrated by operation points P6lon and Péloff in FIGs. 38(A) and (B), the on/oft-
state of the photoelectric transducer PD61 is arbitrarily settable by the potential V($1)
of the signal line ¢1 and the operation by the switching element SW 61.

[0094] On the other hand, also in the modification example, as schematically
illustrated in FIGs. 39(A) and (B), the anode potential Vp in the photoelectric
transducer PD62 is changed by the signal line ¢2. Then, the gate voltage Vg2 in the
photoelectric transducer PD62 is changed by connecting or disconnecting between the
signal line ¢2 and a gate electrode through allowing a switching element SW62
conﬁgured of the transistor Tr62 to be tumed on or off. More specifically, as
illustrated in FIG. 39 and FIGs. 40(A) and (B), the anode potential Vp in the
photoelectric transducer PD62 is changed alternately between Vpl and Vp2 by the
potential V($2) of the signal line $2 (refer to an arrow P621 in FIG. 40(A); Vp2<Vpl).
At this time, afier the gate voltage Vg2 of the photoelectric transducer PD62 is reset to
Vp2 through bringing the switching element SW62 into the on-state, the switching
element SW62 is brought into the off-state. Then, after that, when the anode potential
Vp 18 Vp=Vpl, as illustrated in a C-V characteristic in FIG. 40(B), the gate voltage Vg
of the photoelectric transducer I;D62 is reduced due to a coupling capacity between the
gate and the anode, and stops at an operation point (Vg=Vg21) where the coupling

capacity is increased. That is, the gate voltage Vgl in- the photoelectric transducer
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illustrated by operation points P62on and P62off in FIGs. 40(A) and (B), the on/off-
state of the photoelectric transducer PD62 is arbitrarily settable by the potential V($2)
of the signal line ¢2 and the operation by the switching element SW62.

[0095] In the light-receiving section 33F of the modification example, for example, as
illustrated in FIGs. 41(A) to (G) and FIGs. 42(A) to (C), by the reset signal voltages
V(Resetl) and V(Reset2), the read signal voltage V(Read), the potentials V($1) and
V($2) of the signal lines $1 and ¢2, the reset power source Vrst and the like, the image
pickup operation is performed at timings in the drawings.

[0096] More specifically, for example, as illustrated in FIG. 43(A), the electric charge
for charging (in accordance with the total light amount as a summation of the reflected
light Lon and_ the outside light LO) generated in the photoelectric transducer PD61 is
accumulated in the capacitor C1 through a current path 161 in the drawing through
bringing the photoelectric transducers PD61 and PD62 into the on-state and the off-
state, respectively. Moreover, for example, as illustrated in FIG. 43(B), the electric
charge for discharging (in accordance with the light amount of the outside light LO)
generated in the photoelectric transducer PD62 is released from the capacitor C1
through a current path 162 in the drawing through bringing the photoelectric

transducers PD61 and PD62 into the off-state and the on-state, respectively. In




the charging circuit includes a. swtching el enment for
charging, and the discharging circuit includes a
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[0098] [Modification Example 6]

FIG. 44 illustrates a circuit configuration of a light-receiving section (light-
receiving sections 33A1 and 33A2) in a display area (a display area (a sensor area)
21C) according to Modification Example 6. In the display area 21C, an image pickup
pixel (the light-receiving section) includes an image pickup pixel (the light-receiving
section) 33A1 including light-shielding sections 341 and 342 for shielding the
photoelectric transducers PD21 and PD22 from the reflected light Lon and the
environment light L0, and an image pickup pixel (the light-receiving section) 33A2 not
including such a light-shielding section. In addition, any circuit configuration other
than the light-shielding sections in the light-receiving sections 33A1 and 33A2 is the
same as that of the above-described hLight-receiving section 33A described in
Modification Example 1, and will not be further described.

[0099] In addition, also in these light-receiving sections (the image pickup pixels)
33A1 and 33A2, in the display area (the sensor area) 21C, for example, as illustrated in
FIG. 45, the image pickup pi):(els 33A1 and 33A2 and the wiring sections 32 for
driving these image pickup pixels 33A1 and 33A2 to pick up an image are arranged

separately from each other.



57S09P0334 state period of the switching el enent for
charging and an on-state period of the swtching

el enent for discharging do not overlap one another. 8.
The i mage pickup device according to claim2, wherein
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The i mage pi ckup device according to claim8, wherein
including such a light-shielding section, and the object information is obtained based

on the difference signal between the image pickup signal obtained from the image
pickup pixel 33A1 and the image pickup signal obtained from the image pickup pixel
33A2, so an influence of a voltage gradient or the like generated in the I/O display
panel 20, a noise component generated in the drive of a display system, or the like is
allowed to be removed, and an improvement in the S/N ratio is allowed.

[0103] In addition, in the modification example, the case where the light-receiving
sections 33A1 and 33A2 of two kinds each are based on the circuit configuration of the
light-receiving section 33A according to Modification Example 1 is described, but
such light-receiving sections of two kinds may be based on the circuit configuration of
any one of the light-receiving section 33 according to the above-described embodiment

and the light-recetving sections 33B to 33F according to Modification Examples 2 to 5.
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transducer and the potential of the anode el ectrode in
infotthaticecothd litrodaiediat by ithe bbavesdiscebied fihgertif leetridtidgeprocess
pi ckup device according to claim10 h rein t he

willibelgsriped kelpwdr i ve neans separately fixes the

potentials of the gate electrodes iii die first and
[0133 R RRREDBBIAREIh T FIGNRINF R S KERPRGR WY when a fingertip
61 touches a surface of the I/O display panel 20, a trail of points where the fingertip 61
touches is displayed on a screen as a drawing line 611.
[0106] Moreover, an example shown in FIG. 46(B) is gesture recognition using the
shape of a hand. More specifically, the shape of a hand 62 touching (or in proximity
to) the I/O display panel 20 is recognized, and the shape of the recognized hand is
displayed as an image, and some process is performed on the image by a movement
621 of a displayed object.
[0107] Further, an example shown in FIG. 47 is that by changing from a hand 63A in
a closed state to a hand 63B in an opened state, the hands touching or coming in
" proximity in both states are image-recognized by the I/O display panel 20 to execute a
process on the basis of these image recognitions. When the process is performed based
on these recognitions, for example, an instruction such as zoom-in is performed.
Moreover, as such an instruction is performed, for example, the I/O display panel 20 is
connected to a personal computer, and an operation of switching a command on the
computer or the like is inputted by these image recognitions in a more natural way.
{0108] Moreover, for examplé, as illustrated in FIG. 48, when a plurality of VO
display panels 20 are prepared, and the plurality of I/O display panels 20 are connected

to one another by some transmission means, users operating the I/O display panels 20
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displayed on the other panel, or transmitting and displaying a track 641 displayed by
touching one panel by a hand 64 to and on the other panel is allowed to be performed.
Thus, the I/O display panel 20 which transmits a drawing state as a moving image, and
transmits a handwriting character, symbol or the like to other I/O display panel 20 may
be a potential new communication tool. As such an example, it is expected that, for
example, the [/O display panel 20 is applied to a display panel of a cellular phone or
the like.
[0109] Moreover, for example, as illustrated in FIG. 49, a brush 66 is used, and
touches a surface of the /O display panel 20 so as to draw a character, and a point
where the brush 66 touches is displayed on the /O display panel 20 as an image 661,
thereby handwriting input by a brush is allowed. In this case, a fine touch by a brush is
allowed to be recognized and displayed. In handwriting recognition in related art, for
example, in some digitizers, the inclination of a special pen is reflected by detecting an
electric field; however, in the example, a surface where a real brush touches is detected,
thereby information input is performed with a more realistic sense.
{0110} (Module and application examples)
Next, application examples of the display-and-image-pickup device described

in the above-described embodiment and modification examples will be described

referring to FIGs. 50 to 54. The display-and-image-pickup device of the above-




14. The i nmage pickup device according to claim1,
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according to claiml, wherein an
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FIG. 50 illustrates an appearance of a television to which the display-and-
image-pickup device of the above-described embodiment or the like is applied. The
television has, for example, a picture display screen section 510 including a front panel
511 and a filter glass 512, and the picture display screen section 510 is configured of
the display-and-image-pickup device according to the above-described embodiment or
the like.

[0112] (Application Example 2)

FIG. 51 illustrates appearances of a digital camera to which the display-and-
image-pickup device of the above-described embodiment or the like is applied. The
digital camera has, for example, a light-emitting section for a flash 521, a display
section 522, a menu switch 523, and a shutter button 524, and the display section 522
is configured of the display-and-image-pickup device according to the embodiment or
the like.

[0113] (Application Example 3)

FIG. 52 illustrates an appearance of a notebook personal computer to which
the display-and-image-pickup id-evicc of the above-described embodiment or the like 1s
applied. The notebook persoﬁal computer has, for example, a main body 531, a

keyboard 532 for operation of inputting characters and the like and a display section

533 for displaying an image, and the display section 533 is configured of the display-
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video camera has, for example, a main body 541, a lens for shooting an object 542

arranged on a front surface of the main body 541, a shooting start/stop switch 543 and

a display section 544, and the display section 544 is configured of the display-and-

image-pickup device according to the above-described embodiment or the like.

[0115] (Application Example 5)

FIG. 54 illustrates appearances of a cellular phone to which the display—and-
image-pickup device of the above-described embodiment or the like is applied. The
cellular phone is formed by connecting, for example, a top-side enclosure 710 and a
bottom-side enclosure 720 to each other by a connection section (hinge section) 730,
and the cellular phone has a display 740, a sub-display 750, a picture light 760, and a
camera 770. The display 740 or the sub-display 750 is configured of the display-and-
image-pickup device according to the above-described embodiment or the like.

[0116] Although the present invention is described referring to the embodiment, the
invention is not limited thereto, and may be variously modified.

[0117] For example, in the above-described embodiment or the like, the case of the
I/O display panel configured of a liquid crystal panel including the backlight 15 is
described; however, the backlight for display may also serve as a lighting device for
detection, or a lighting device for detection only may be arraﬁged. Moreover, in the

case where a lighting device for detection is arranged, light in a wavelength region

other than a visible light region (for example, infrared light) is more preferably used.




20. A displ ay-and-i mage- pi ckup devi ce conpri sing:
di spl ay- and-i mage- pi ckup panel including a plurality
of display pixels and a plurality of inmage pickup

pi xel s; a display drive neans for displa.ying
an i maagc by performng a. display drive on each of
the di splay pixels; an i mage pickup drive

means for obtaining an i mage pickup signal from ea®fP0334
of the imge pickup pixels by erformng an inmge
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... Informatijon_including one or 61S09P0334 nore of L
IIIUS%@& tinoRlG hapteaase sWhee gr reseh oBiaRPR T objrerdout Rpgragen is
utilizing a picked-up i mage based. on the image pickup
perfeingdain bpighhegeivingaectens (@te mmgeipivkye ppxaddxup opetiae dn one
ON period or one OFF period of the backlight 15 (the case where a blinking operation
of a high-frequency backlight 1s performed) is described; however, the invention is not
limited to the case. That is, for example, the reset operation or the readout operation
may be performed on the light-receiving sections (the image pickup pixels) in a
plurality of lines in one ON period or one OFF period of the backlight 15 (a blinking
operation of a low-frequency backlight may be performed).
[0119] Further, in the above-described embodiment or the like, the case where in the
I/O display panel 20, display clements are liquid crystal elements, and light-receiving
elements are separately arranged is described; however, for example, like an organic
EL (ElectroLuminescence) element, a light-emitting/receiving element (a display-and-
" image-pickup element) capable of performing a light-emitting operation and a light-
receiving operation in a time-divisional manner may constitute an I/O display panel.
In addition, a period in which display light is not emitted in this case is a pertod in
which the light-emitting operation by the display-and-image-pickup element is not
performed. |
[0120] Moreover, in the above-described embodiment or the like, the display-and-
image-pickup device including a display-and-image-pickup panel (the /O display
panel 20) which includes a plurality of display elements and a plurality of image
pickup clements is described; h;)wever, the invention is applicable to an image pickup
device including an image pickup panel including a plurality of image pickup elements

and not including a display element.
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wherein the image pickup drive means performs an image pickup drive so that
when illumination light is emitted from the illumination light source, an electric charge
for charging is accumulated in each of the image pickup pixels in accordance with total
light amount as a summation of reflected light originating from the illumination light
and environment light, and when the illumination light is not emitted from the
illumination light source, an electric charge for discharging is released from each of the

image pickup pixels in accordance with light amount of the environment light, thereby

to obtain the image pickup signal from each of the image pickup pixels.

2. The image pickup device according to claim 1, wherein
each of the image pickup pixels includes:
a photoelectric transducer generating an electric charge according to the light

amount of received light,



24 The di spl ay-and-i m age- pi ckup devi ce according to
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from each of the image pickup pixels.

3. The image pickup device according to claim 2, wherein

the photoelectric transducer generates both of the electric charge for charging
and the electric charge for discharging,

the charging circuit includes a switching element for charging, and the
discharging circuit includes a switching element for discharging, and

the image pickup drive means performs the image pickup drive on the
switching element for charging and the switching element for discharging so that the
electric charge for charging generated in the photoelectric transducer is accumulated in
the capacitor through the switching element for charging, and the discharge electric
charge generated in the photoelectric transducer is released from the capacitor through

the switching element for discharging.

4. The image pickup device according to claim 3, wherein
the image pickup drive means performs an image pickup drive so that an on-

state period of the switching element for charging and an on-state period of the
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and the dlscharge electric charge generated in the second photoelectric transducer is

released from the capacitor through the switching element for discharging,

6. The image pickup device according to claim 5, wherein

the image pickup drive means performs the image pickup drive on the
switching element for charging and the switching element for discharging so that one
end of the capacitor is alternately switched to be connected to a power source and a
ground between a period of accumulating the electric charge for charging and a period

of releasing the electric charge for discharging.

7. The image pickup device according to claim 6, wherein

the image pickup drive means performs the image pickup drive so that an on-
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state period of the switching element for charging and an on-state period of the

switching element for discharging do not overlap one another.

8. The image pickup device according to claim 2, wherein

the photoelectric transducer is configured of a first photoelectric transducer
generating the electric charge for charging and a second photoelectric transducer
generating the electric charge for discharging,

each of the first and second photoelectric transducers is configured of a PIN
photodiode including an anode electrode, a cathode electrode and a gate electrode, and

the image pickup drive means performs:

setting each of the first and second photoelectric transducers to an on-state or
off-state through separately changing a potential relationship between the cathode
electrode and the gate electrode in the first photoelectric transducer and a potential
relationship between the anode electrode and the gate electrode in the second
photoelectric transducer, and

driving the first and second photoelectric transducers for image pickup so that
the electric charge for charging generated in the first photoelectric transducer is
accumulated in the capacitor through bringing the first photoelectric transducer and the
second photoelectric transducer into an on-state and an off-state, respectively, and so
that the electric charge for discharging generated in the second photoelectric transducer
is released from the capacitor through bringing the first photoelectric transducer and

the second photoelectric transducer into an off-state and an on-state, respectively.

9. The image pickup device according to claim 8, wherein
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the image pickup drive means separately fixes the potential of the cathode
electrode in the first photoelectric transducer and the potential of the anode electrode in
the second photoelectric transducer, and separately sets the first and second
photoelectric transducers to an on-state or off-state through separately changing the

potentials of the gate electrodes in the first and second photoelectric transducers.

10. The image pickup device according to claim 8, wherein

the image pickup drive means separately sets the first and second
photoelectric transducers to an on-state or off-state through separately changing the
potential of the cathode electrode in the first photoelectric transducer and the potential

of the anode electrode in the second photoelectric transducer.

11. The image pickup device according to claim 10, wherein
the image pickup drive means separately fixes the potentials of the gate

electrodes in the first and second photoelectric transducers, respectively.

12. The image pickup device according to claim 10, wherein

the image pickup drive means separately sets the potentials of the gate
electrodes in the first and second photoelectric transducers to a high impedance state
both in a period of accumulating the electric charge for charging and in a period of

releasing the electric charge for discharging.

13. The image pickup device according to claim 1, wherein

the image pickup pixels include a first image pickup pixel and a second image
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pickup pixel, the first image pickup pixel including a light-shielding section blocking
both the reflected light and the environment light, while the second image pickup pixel
not including the light-shielding section, and

the image processing means obtains the object information based on a
difference signal between an image pickup signal obtained from the first image pickup

pixel and an image pickup signal obtained from the second image pickup pixel.

14. The image pickup device according to claim 1, wherein

the image processing means obtains the object information based on an image
pickup signal obtained after multiple times of switching between an operation of
accumulating the electric charge for charging and an operation of releasing the electric

charge for discharging.

15. The image pickup device according to claim 1, wherein
an initialization voltage, allowing whole of the electric charge accumulated in
each of the image pickup pixels to be released, is an arbitrary voltage between a power

source voltage and a ground voltage.

16. The image pickup device according to claim 1, wherein

the image pickup pixels in the image pickup panel are arranged in a matrix
form in the image pickup panel, and

the image pickup drive means performs the image pickup drive on the image

pickup pixels in a line-sequential manner.
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17. The image pickup device according to claim 1, wherein
in the image pickup panel, the image pickup pixels and wiring for driving the

image pickup pixels for image pickup are arranged separately from each other.

18. The image pickup device according to claim 1, wherein

the image pickup drive means performs an image pickup drive so that when
the proximity object is moving on the image pickup panel, the electric charge for
charging is accumulated and the electric charge for discharging is released, thereby the
image pickup drive means obtains an image pickup signal from each of the image

pickup pixels.

19. The image pickup device according to claim 1, wherein
the image processing means obtains the object information about a plurality of

proximity objects placed on the image pickup panel at one time.

20. A display-and-image-pickup device comprising:

a display-and-image-pickup panel including a plurality of display pixels and a
plurality of image pickup pixels;

a display drive means for displaying an image by performing a display drive
on each of the display pixels;

an image pickup drive means for obtaining an image pickup signal from each
of the image pickup pixels by performing an image pickup drive on each of the image
pickup pixels; and

an image processing means for obtaining object information including one or
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more of position, shape and size of a proximity object through utilizing a picked-up
image based on the image pickup signal obtained from each of the image pickup pixels,

wherein the image pickup drive means performs an image pickup drive so that
when illumination light is emitted from the display-and-image-pickup panel to the
pxoximity object, an electric charge for charging is accumulated in each of the image
pickup pixels in accordance with total light amount as a summation of reflected light
originating from the illumination light and environment light, and when the
illumination light is not emitted from the display-and-image-pickup panel, an electric
charge for discharging is released from each of the image pickup pixels in accordance
with light amount of the environment light, thereby to obtain the image pickup signal

from each of the image pickup pixels.

21. The display-and-image-pickup device according to claim 20, wherein
each of an operation of accumulating the electric charge for charging and an
operation of releasing the electric charge for discharging each are in synchronization

with a horizontal period during the display drive.

22. The display-and-image-pickup device according to claim 21, wherein

the image processing means obtains the object information based on an image
pickup signal obtained after multiple times of switching between the operation of
accumulating the electric charge for charging and the operation of releasing the electric

charge for discharging.

23. The display-and-image-pickup device according to claim 20, wherein
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the display drive means performs a display drive based on object information
obtained by the image processing means, thereby to display the object information on

the display-and-image-pickup panel.

24. The display-and-image-pickup device according to claim 20, wherein
the display pixels and the image pickup pixels are configured to include a
plurality of display-and-image-pickup elements each allowed to perform a light-

emitting operation and a light-receiving operation in a time-divisional manner.

25. An electronic apparatus comprising a display-and-image-pickup device
having an image display function and an image pickup function, the display-and-
image-pickup device includes:

a display-and-image-pickup panel including a plurality of display pixels and a
plurality of image pickup pixels;

a display drive means for displaying an image by performing a display drive
on each of the display pixels;

an image pickup drive means for obtaining an image pickup signal from each
of the image pickup pixels by performing an image pickup drive on each of the image
pickup pixels; and

an image processing means for obtaining object information including one or
more of position, shape and size of a proximity object through utilizing a picked-up
image based on the image pickup signal obtained from each of the image pickup pixels,

wherein the image pickup drive means performs an image pickup drive so that

when illumination light is emitted from the display-and-image-pickup panel to the
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proximity object, an electric charge for charging is accumulated in each of the image
pickup pixels in accordance with total light amount as a summation of reflected light
originating from the illumination light and environment light, and when the
illumination light is not emitted from the display-and-image-pickup panel, an electric
charge for discharging is released from each of the image pickup pixels in accordance
with light amount of the environment light, thereby to obtain the image pickup signal

from each of the image pickup pixels.

26. A method of detecting an object comprising steps of:

performing an image pickup drive on each of a plurality of image pickup
pixels so that when illumination light is emitted to a proximity object from an image
pickup panel including the plurality of image pickup pixels, an electric charge for
charging is accumulated in each of the image pickup pixels in accordance with total
light amount as a summation of reflected light originating from the illumination light
and environment light, and when the illumination light is not emitted, an electric
charge for discharging is released from each of the image pickup pixels in accordance
with light amount of the environment light, thereby obtaining an image pickup signal
from each of the image pickup pixels; and

obtaining object information including one or more of position, shape and size
of the proximity object through utilizing a picked-up image based on the image pickup

signal obtained from each of the image pickup pixels.



