;e3e]lqb?]n::;d<@=>6?Tbh?0OYy DDE S CRI1 PTI 0O NIMGNG APPARATUS AND
METHOD CAPABLE OF READI NG QUT A PLURALITY OF REG ONS 5 Tec ' The
_present invention relates to an inmagi ng apparatus and an |mﬂm’mmmq
especially using, for exanple, a CMOS sensor in an imaging unit,. Mre 10
particularly, the invention is applicable as a noni toring apparatus. It
can be al so used as a parts inspection machine for el ectroni h
as a liquid crystal device and a sem condugtor device. BackgﬂmﬂmmmmmﬂWmHFAs
an i magi ng apparatus using photoel ectric conversion elenments, a gt ype
i magi ng apparatus and a CMOS type inmagi ng apparatus are known. In a CCD
type i magi ng apparatus, photoel egtgi g conver o onTebenents are arrayed
t wo-di nensionally, and imging 20 signals in field units are read out
therefrom In a CMOS type inmagi ng apparatus, on the other hand, inaging
signals in pixel units cagpbendi ApSARNTESAUNOUNETHOD PAPABELECTTIC
conversion el enents arrapgegripondi oBNSAOPBURAXLIEZD &Bi REGSORGH an i magi ng
apparatus, a nonitoring systemor parts inspection system has been
devel opeck In a conventional nonitoring systemor parts inspection system
i magi ng signals are read out fromthe entire _ 2 surface of the inmaging
unit, and the inmging signals are tF8f8PéFR&dEFRRLE a nonitor or conparator
circuit. In a nonitorjng system ,the user chgcks t he igage on the nonitor
o

screen. In a parts | h8BePEPERNEyLPERNCLRAR BCCBRBAr APoP crPEéEi P 9conpares a
reference pattern and _an i e pattern of i ing.signal ..ln the
conventiongl nnﬁ??%??ﬁﬁssﬁg gﬂPg?m%%??% ?%é€§%tr§%p§§§$%%¥ SPHeé’ t he

i mgi ng signal Ekg..r fro e ire;surfac he i pagi nit, the
10 reading tinefégnﬁg?mgggéh%r?%%gd?ggﬁg£mh§n5%hgﬁfgga%ngn%?gnapgfg

convertedyfromgnat 08yt 9,8, 9i tak, ihhendaba conyppsiespUanti hymbaia ot of.
Accordingly, in the nonitoring system since the entire screen is always

di spl ayed, |ocatoghggkhppgaebttiBe i megeahsndi hikeulikedlhsandpakss in the
parts inspection sysiem since the imging signal of the entire screen is
processed, it isnbpedttioni napetheatohi ghespeedicDasclossreueh bavention It
is hence an aspect of the invention to provide 20 an inmagi ng apparatus and
nmet hod capabl e blghid tirpgtairadendgcsi gndl 8 ebmacneduttom davioagi ng unit to
signals fromarbitrary plural regions in an inmagi ng plane, checking |oca

i mages easily, and processing signalBekgrdghdshheed. 25 An enbodi nment
conprises an inmaging unit having an inmaging region in which a plurality of
pi xel s ak® arrayed t®S- aPmiASO4REI PPPAEEENSpIRENInRIPRGEaRCTL1C

conversion elements, a CCD type imaging apparatus
and a CMOS type imaging apparatus are known. In a
CCD type imaging apparatus, photoelectric conversion
elements are arrayed two-dimensionally, and imaging
20 signals in field units are read out therefrom. In
a CMOS type imaging apparatus, on the other hand,
imaging signals in pixel units can be directly read
out from photoelectric conversion elements arranged
two-dimensionally.
25 Using such an imaging apparatus, a monitoring
system or parts inspection system has been developed.
In a conventional monitoring system or parts inspection

system, imaging signals are read out from the entire



3 i ndependent address, and each pixel being assigned with a reading
address, and a signal processing unit which generates the address for
_specifying the arbitrary plural regions in the inmaging region when 5 an

i magi ng signal is read out fromthe imaging unit. Brief Description of
Drawings FIG 1 is an explanatory view showi ng an outline of a parts

i nspection systemaccording to the invention. 10 FIG 2 is bl ock diagram
showi ng a basic configu ration according tg the invention in a canera in
FIG 1. FIG 3 is a diagramshow ng an exanpl e of setting of inaging
regions in an imagi ng apparatus of the 15 invention. FIG 4 is a diagram
show ng an exanplgrofe LHE €RASE WAST By | HROE NJah @I RESi R4 §1 8§t s {GhaBXPl ai ni ng
an exanpl e of operation of the Inagihg apparatus of the invention. FIG 5A
to FIG 5SH are §i&etshastsr s Mo t & Mo €8x SbINSbepd S48+ NgitOuihe
Y-direction for reading out imaging signals fromthe inmaging regions in
FIG 4. FIG O6AIfoahhénibbranie $yseeshaths shHeow digedks tige sigaaé somel ati ng
to the Y-direction for reading out imaging signals fromthe inaging regions
in FIG 4. 25 RI@& Wonstan expéamat ofy &ipgras Shopeagiem $yssemndthiocus
control Zysten1in the imagi ng apparatus according to the invention. 4
FIG 8 is°a di agpap®sabor nglapot hegomRanps ea ofeSereneg patEern oardfap
readi ng out inmaging signals in_the imagi ng apparatus of the invention. FIG
9 is a di agram SRd9F ng2 Bhetherf ekafplBa®ing 3e¥Rfhg of regions for reading

out imaging signals in the imging,a ratus. of . the invention. Best Mdde
for Car?yigg Cgt theIPnEBﬁtFBHQﬁBgé?ggﬂgmHBﬁF?BlPﬂesH?Bﬁ?n8§,paﬁtﬁnbodinent

of ihe present |avsoLlon,viiLebe deaceibed derail bel oo 10,1 God shows a

simplified config ron o atts i nspection t he

nvention i s appuied:oRelRLepre; PUNELEal00,E S RY LASPERST oA ¢ able. and a

carrier board 200 is placed on the top of the inspection table 100, and

this carrger bopsdla2R§ tsméregnhst 16e MONSrt8ntle haeGhéANtBE aha§hdl- A2
in the diagram and is automatically controlled by a control unit (not

shown). Test piecgsad0ls 3OAveaneherpoh ONalbg topdofitae, canei @athoard
200. A canera 400 is located at a
conversion quantity is a lot of. Accordingly, in the
monitoring system, since the entire screen is always
displayed, local checking of the image is difficult,
15 and also in the parts inspection system, since the
imaging signal of the entire screen is processed, it
is hard to inspect at high speed.
Disclosure of Invention
It is hence an aspect of the invention to provide
20 an imaging apparatus and method capable of limiting
imaging signals obtained from an imaging unit to
signals from arbitrary plural regions in an imaging
plane, checking local images easily, and processing
signals at high speed.
25 An embodiment comprises an imaging unit having
an imaging region in which a plurality of pixels

are arrayed two-dimensionally, each pixel having an



20 predeterm ned position above the inspection table 100. The carrier board
200 can transfer the test pieces 301 and 302 selectively to the | ower part
_of the camera 400 and stop. The canera 400 takes the top of the test piece
301 or 302, and outputs an imge 25 signal. The image signal is input into,
for exanple, a personal conputer 500, and is shown as an inmage on a display
501. 5 Reference nuneral 600 is an inspection unit, which can provide the
canmera 400 with a timng signal, a control3signal, address data and the

| i ke. The inspection unit 600 can generate address data according 5 to an
operation signal fromthe personal conputer 500. The inspection unit 600

can receive an ji{mgeidnialaddveigh dhe RIS ale CHBIHETa DG ndRecei ving an
i mge signal, the I'nspection unit 600 can conpare with reference data, and

feed back the patdrera Mg st dds g esdld 4 & itdim pessanals iqaiput er  500.
FIG 2 is a block diagram show ng essent | al parts of the camera 400

descri bed aboveinifhesitiasterge s wosirhies esddare d sTeigi mgspe it £ yAGly arfce a_si gnal
processing unit 800. The imaging unit 700 has an 15 inaging region 701 in
whi ch plural pisiismrry grinaed tewtofiseirsitdral ingg farg weahepiwen has an

i ndependent address, and a reading address is_given to each pixel. Each

pi xel is 3 dentiafalinagidshpognalons aiRPhiyY sfl?ﬁifgrﬁﬁq ddaHd S HEWH: as pi xel

702 encl osed by broken 20 line, to show a basic osjtion. Reference
numeral 730 is a line for re%%%?fn@e%?B%PHéﬂnm? hD 2¥HpPPy vol t age.

Ref erence nuneral s ag% ng 732 are nes for specifying the ddress of
the pixel by col um &R row S Z%HAe’é ?%%t%péﬁéﬁw gf}b?mr%%e%fl%ﬁs 0% and a
photo el ectric cpnv le on erl 4@10706 oa@%ecltaeﬂl%rhfe{}{ es between a

Ah ° en

i ne 703 and ré?ere ce poten out he photoelectrlc
conversion el engnfo 106,1 S connected to input units (gate electrodes) of a
capacitor 701 and an anplifying elenent 708 through a switch el enment 707

for sanplg ng. One elegtr ogle; ofpidek d érﬁ%ﬁ%ﬁﬁ@@%agpﬁ tSnEDHpected to
the line 730 as the power source, and t ot her electrode is connected to

one el ectrode ofataiawdedoedamento (flog Iremhtngjn 9.2 Tdwmeatdiein el ect rode of
the switch elenent 709 is an output unit, which is connected to a bus |ine
732 as 10 a colin bus. Wien the switch elenent 705 is turned on, the
electric charge in the photoelectric conversion elenent 706 is dlscharged
and reset. Wen the Biftch &f etrehiagodnishewinedanf¢xanpbe phbt et ebhdic

conversion el enent , , ,
of imaging regions in an imaging apparatus of the

15 invention.

FIG. 4 is a diagram showing an example of the case
where imaging regions are set for explaining an example
of operation of the imaging apparatus of the invention.

FIG. 5A to FIG. 5H are time charts showing timing

20 signals relating to the Y-~direction for reading out
imaging signals from the imaging regions in FIG. 4.

FIG. 6A to FIG. 6F are time charts showing timing
signals relating to the Y-direction for reading out
imaging signals from the imaging regions in FIG. 4.

25 FIG. 7 is an explanatory diagram showing an iris
and focus control system in the imaging apparatus

according to the invention.



15 706 begins to be charged depending on the quantity of light from
outside. The charge period is limted at the point when the switch el enent
707 for sanpling is turned on. Wien the switch elenent 707 for sanpling is
"changed from OFF to ON position, a voltage depending 20 on the electric
charge collected in the photoelectric conversion elenment 706 is supplied
into the capacitor 701. When the switch elenent 709 is turned on at the
readi ng point, the output current of the agplifying 25 elenent 708 flows in
the line 732 through the switch elenent 709. That is, in the colum bus
line 732, a voltage appears in proportion to the electric charge 7
collected in the cappettof ¥0la 4DadPemdiegr e dherRAAressmbidecss
sinplified, but a Y-address register 711 can specify all Y-lines in the
i magi ng regi on gt imgli v deddd s Aderredd Med Youtd Baihy tsagyals | i ne can
be specified. An X-address register 712 controls an anal og nmultiplexer 713.
The anal og nmul tiplExerimdPing dppatakingof tideirodmiiodroma |ine
anplifier 714 connected to each X-line. In FIG 2, line anplifiers 10 14A,
14B are shown represehtat?visya dldgnamusihdyinhesnatriwecomnanpre ¢H each
X-1ine. The analog nmultiplexer 713 has swtch elenents 13A, 13B
corresporidi ng tEEHENG oo Ee@®ioNs efer 1ogadimB outy Mmaging 3ik@Enald t ch
el ements 13A, 13B are shown representatively, but 15 actually they
correspond to edtH-1§ nEnaging faRRarafeh hetldy IRt ERnt s 13A, 13B are

turned on, corre sponding X-line signals appear on.a conmmon |ine 13C. \Wen
the switch el enent 13AB€%H§1§‘% forﬁga CATAYGT TG ek ¥R t urned on by

t he X-address regist 20 712, the,_si on the X-1ine corresggng'ng to

r : nal
the swi tch ol ement 19AE5FT15E PRVEE PAE o SRVEIET 1 {Ter STILLTRE ol put
anal 0g- i gi tal Canver Faer AtTe SR L B kb fhod aStaLE R 501 i

anal og-di gital converter nd 1s supplied into a .
the signg processingrgnii 898wsDat 8ihpPuti 80d-O0E DYhr 81 bR PULTEE 801 IS

controlled by a timng pulse applied to an input tefrm nal 802. The out put
8 inspection apparatus to which the invention is applied.
Reference numeral 100 is an inspection table, and a
carrier board 200 is placed on the top of the inspec-
tion table 100, and this carrier board 200 is free to
15 move in the direction of arrow Al-A2 in the diagram,
and 1s automatically controlled by a control unit (not
shown) .
Test pieces 301, 302 can be put on the top of
the carrier board 200. A camera 400 is located at a
20 predetermined position above the inspection table 100.
The éarrier board 200 can transfer the test pieces
301 and 302 selectively to the lower part of the
camera 400 and stop. The camera 400 takes the top
of the test piece 301 or 302, and outputs an image
25 signal. The image signal is input into, for example,
a personal computer 500, and is shown as an image on

a display 501.



fromthe buffer 801 is sent out to an output term nal 803 as inmage data.
Corresponding to the Y-address register 711 and X-address register 712 of
_the imaging unit 700, 5 the Y- and X-address data can be set. The Y- and
X-address data can be set by way of a sequencer 720 fromthe signal
processing unit 800. When the Y- and X-address data are set, the Y-address
register 711 and X-address register 712 are set in the witing node. 10
Consequently, the Y-address data and X-addgess data are output fromthe
sequencer 720, and a timng pulse (witing clock) is given to the Y-address
regi ster 711 and X-address register 712. A nethod of setting Y-address data
and X address 15 dalgers-oote!hihipd toogNis £XPLANSELONon bk var T OUS

nmet hods are possible. For exanple, plural stages of address registers are
prepared in thet@dHLsSFO@H & efhd Idamewdl Aoigiresen daat@irhﬁncj)rﬁc%rﬁﬁﬁﬁ“ ly

| at ched in one Y-address register (for presetting), and when 20 this
address data i sanesgieebl ididgsal) ansdesseddte batehci® 1iee ot hEte Y- addr ess
regi ster (for operation). In this case, the reading address can be changed
in a short tinmelndpectsbguencert Q0 ot gerigrawe tadsdoess rdmds 285c@ading
address data of the Y-address register 711 and X-address register 712, but
al so out puts t heo tanyi erepal sen oflgaeh Peem the tprrsomay neclpiitey00For 9
exanple, there are a reset pulse for giving to the pixel, a, sanpling pul se,
and a reading tiningT%%I%%?pﬁﬁF%ﬂ%r?n%he6%@q%%%c€?cg2@ea@%ol%%?%uts a cl ock
and a timng pul se to the anal og-digital converter ( ) 716. 5 The signal
processi ng uni tSBMP has bedrRsETe o ?%?n%a%%‘“?‘b)?e%r%r arfF¢5et6HY ot i ng
the address set,in the, Y-address register 711 a€d6§%address regis&er 712 in
the i magi ng uni TR0, 519" hudyRe s TR Rk  hg T t B TAC T HKET T n 10"
address setting. dal A foomoul S dey A0t 65509 LA Nk €Al fn PEGH AT NASH | Y

stored in a can be also taken into the a eSS processing unit 802.
Whet her tt sel egdsihe @ddigsspseidhdy g@%ﬁu{é9n3@@;side or address setting
data fromthe ROM 803 is determ ned by 15 a control signal. The address
processing unit 802 geserates ¥-pUdersaisdgtamoshdwadgressefdatal dependi ng on
the address setting data, and gives to a timng processing unit 804. The
timng processipgriwmidf 80de asmexpl 40 hede 20r Abedeabgvees Tihe Xameds ess data
and X-address data to the sequencer 720. As a result, address data is set
in the Y-addres400 egomper s§@d lamniinag hnlgresst regl saed F121i9The tim ng of
setting the address data is determ ned by a control signal that is given to
the timng processeeRs 2By unnit 89A0. AfTke te2gimg wiitddb@skaslad@ in the
Yaddress register 711 and X-address register 712, an 10 inmaging signal is
read outl¥rom tHe2gHagi Heg Lem t 1 ¥DOLn THel ph oebaka bro ke bF nd iy ¢ HEAYRRgi ng
signal fromthe inqgiqg uni t igo is the roceduLe of reset ing,dexgosing,
sanpl i ng and si gHATITRSYFhgRa£oY  r 282t T 1Y, P55&h RXPodur B PePSRIFRE | nput
into the switch t e i ng, ch, pi in_t j ' region
701 is reset ina%%fgggbeégéegsfgéélgg %@%ﬁ%ﬁ?eb%p ?g ?oﬁ? %%n?gkggé

exposur e operation. gggheﬁggﬁyrgst&gggg§%ﬁgt§ﬁnggﬁ OQ¥t§QHtt§5dcgﬂgrol dat a

given to a 10 shutter control unit utter control datfa I's given

to a timng procesgid9i BDLY 8R4 sHOEn L POxPL 0¢E5SENY1YHEY BP4p86kent he
period fromreset point till output of the sanpling pulse on the basis of

the shutzer contigé €atshowda Readi 80cohpbsRPidg. Si BEBEréSceXgaHE edl when a
readi ng start pulse is given to the Y-address register 711 and X-address
register 712. Thg0ous pait 11hel ngrotetbetivadpngvsdatdt wpthse sspplgo
determ ned by the timng processing unit 804. The output timng of the 20
readi ng start pubseags. deRefaraedebyunbeatsniBbl asdghal greepusolihesti m ng
processing unit 809. FIG 3 shows an exanple of an image projected in the
i magi ng regi on 7o1.spacifysnegxhhpl eddsedpeef Fhagesxedibyoo2lumn3andos are
projected in four corners

row.

25 A switch element (for resetting) 705 and a photo-
electric conversion element 706 are connected in

series between a line 703 and reference potential. An



25, 0of the imaging region. In the case of such inmaging environnment, the
regions set by the Y-address register 711 and X-address register 712 are
_regions 911, 912, 11 913, 914 including the subject inmages 901, 902, 903,
904. FIG 9, FIG 5Ato FIG 5F, and FIG 6A are sinplified principle
expl ai ning diagrans for describing 5 the reading timng of inmaging signals
when the reading regions are set partially as explai ned above, and show
readi ng regions and various timngs. As shewn in FIG 4, in a whole region
Wto be imaged, it is assuned that start addresses of certain 10 regions A,
B, C Dare (Y01, AO01), (Y01, BO1), (Y11, C01), and (Y11, DO1). The nunber
of pixels in theygnit rénd &gl fige ISP 0P 1 Sc2OAS XorP4Ss Pbrxed Bemd it €ach one
of regions A, B, C, D, the nunber of pixels is 500 x 500 pixels. 15 In FIG
5A to FIG 5F, Bpecificahhyctedd GoSnpsitovwsnbtsr (goes pleserodds chof sagi ven
as a control signal to the timng processing unit 804. In consequence, a
shutter start pedsEcitor re@pomad ngn tamphefyasete peraet) T08 Rixobdhias gi ven
to the inmaging region 20 702. Exposure of the photoel ectric conversion
el ement starts,swhtcla shemert edd pot ssanirbinespodiek neyl ¢ ot Thdde safpthag
pul se) is given to the imaging region 702 after a reset tinme determned by
the shutter comTlifatad (Feese) /08 nls eepretord fionthhel St te? 3%art 25
pul se till the shutter end pul se, the ﬁhotoelectiéc conversion element is

exposed, and antif RTYFE THEFGR | Mot BT FFEECHEde 19 X9 RESd

Y-address register 711, .a vertical synchro nizin ulse (FIG..5F) 1s,9iven,
T Cohe oo ot Todd Ty EovEAL 8L SYATN O LA Pl 28 (ELRRE) 1000 V)

(FIG 58). 5 Tha,yerthcal s pYochoaui 2t ngnpulse oRnl] onagh hesgi N di ffer ent

in meaning fromthe vertical synchronizing pu of a video canera or the

like, and it refefsut ouhie, Phsent 05 sehhdPged NEo YadbugCiiwgd agdrgss in the
register. 10 Next, a clock pulse (FIG 5G is given to the Yaddress

regi sterpg/ll. As @1@snlbusthe reading address in the Y-direction in the
regions A, Bis increnmented. Hence, the data in the regions A, Bis read
out. This increnment Wseadtrd byiookr eaeheever§Stisetarhedi gont ahel5
synchroni zing signal is given to the Y-address register 711 as a timng

pul se. When t heehedress chathe ¥rdihecphonce bachesc acknesss XoOn, eberventi cal
synchroni zing pulse (FIG 5F) is given to the Y-address register 711. At
this 20 tine, theéseguedhgehrargedganesredet addiess ¥g 3$¢itelk slemeress
register 711. As a result, the address in the Y-direction junps to Y11.
Next, a change 7%°nbdletPhAnraddPEEsesP¥1RPe OSBRI € heC W T Pk i DheMeRkht i s,

e Lot dy “SHHETEELD L RSP SRR R L8 ot

light from outside. The charge period is limited at

the point when the switch element 707 for sampling is

turned on. When the switch element 707 for sampling

is changed from OFF to ON position, a voltage depending
20 on the electric charge collected in the photoelectric

conversion element 706 is supplied into the

capacitor 701.

When the switch element 709 is turned on at the

reading point, the output current of the amplifying
25 element 708 flows in the line 732 through the switch

element 709. That 1is, in the column bus line 732, a

voltage appears in proportion to the electric charge



FIG 6Atc FIG 6F show relation of address 13 changes and reading
regions in the X-direction. In the X-address register 712, a first
_horizontal synchronizing pulse (FIG.6B) is given to the X-address register
712 by way of the sequencer 720, and data 5 for specifying the address A0l
is given at the sane tinme (FIG 6A). As a result, the address AOl is
outputted fromthe X-address register 712, and it is increnented to change
fromAOl to AOn. This change is obtained as the clock pulse (FIG 6C) is
given to 10 the X-address register 712. Wien the address in the X-direction
reaches the address AOn, a horizontal synchronizing pulse is given to the
X-address regi I ebhiad and dihe G iftyr smaci fying the address BO1 is
given at the sanme tinme. 15 As a result, the address in the X-direction
junps to BO1l. Thereafd efhe idid@rdmcreiedditdss chiange § raammBOilf tad BOn. When
the address in the X-direction reaches the address BOn, a horizontal
synchroni zi ng pultse i%-gidmrs LG agaitred 0 tlheat agorass raddi st-dringl?, and
the data for specifying the address All is given at the same tine (FIG

6A). As a resuliin thwe lackdriess pglidrs 1s ded fuismaliey X- dddresys trisgg st.er
712, and it is incremented to change fromAll to Aln. 25 In this way, at
every hoPi zont &N KHREHIGHIYZi YT iE $@n tife skedifi@Start position changes

fromsetting data AQ1l, BO1l, to All, B11, A21, B21, ..., COl1l, DOl. 14
Thus, by the Y-addr &&s STRAGEERRIrRESE STRE o/ 15 L TG GHs AWal®dc D are

d out. Feat of the i [ t et hod bl f di
out o pl ural 11901 1B MR | e i &y Fo® Remiat] 260 as fof | owe.
out a plural i ty"51" e bits ey K5 Stz |
orovi ded T he Signal probett g T Hh00 i gonsy Al A hdirse 1 or

speci fying arbiddtHacqddiral dL4 0ns i therd g ne 10 inROiLih) il i xel 702
has the photoel ectric conver sion elenent 706, and switch el'enents 705,

707, 7080 and 70fh for4y esed tdmgy Nep Raumel €icidli €, oy &/ il 18} efreif
exposi ng, and reading out the signal fromthe photoel ectric conversion
element. It al sore nodnrdestekd too padtalX-4tyirof. adireesmdliawesnulfhie igwegt ng uni t
700 conprises the Y-address register 711 for selecting an arbitrary line
out of plural Y-latdwessswitds,eldeent-aaddifessl Ikgictmspr@ifngy tsel ecting an
arbitrary line out of plural X-address 20 lines, and the sequencer 720 for
provi ding at | &dwa ke yamp ¥ GHighesi Aedi Bt er swiRIE addr ddre datid Ghor
specifying arbitrary plural regions. The signal processing unit 800 has the
addr ess procesSRP&MiE BUY ofB t3%h ST iFRERAFESR datedl o Re sequencer

720. 25 _The signal pr.ocessing unit 800 may al so have a nmenpry (RAM or ROM
§03) having st GHacd et o TP BRI T Aech 1 o b xS y THIH a
regions A B, 15 C...D.. The signal o] in nit 800 may. also have
pl ural nenori estkthBtO% ‘?':la%f?en%% hleﬂa’d Fess a’?c au%r}eoageodq ‘t hceor]lerlsen i n order

ggdfgggggrggeem %@%%A%yisgarfag%%a{a]ﬁ@andg% e%sﬂ%lpul{ﬁgén?ltn% 'o;rhteaki ng
therein the address gt 106 SPLECER YA Wnent 13A or 13B of the analog
multiplexer 713 is turned on by the X-address register
20 712, the signal on the X-line corresponding to the
switch element 13A or 13B is put into an amplifier 715.
The output signal of the amplifier 715 is
converted into a digital signal by an analog-digital
converter (ADC) 716, and is supplied into a buffer
25 801 in the signal processing unit 800. Data input and
output of the buffer 801 is controlled by a timing

pulse applied to an input terminal 802. The output



plural regions fromoutside. The imaging unit 700 takes inmages of plural 10
i nspection subjects, and the signal processing unit 800 may have neans for
_changing the sequence position of plural regions depending on the

i nspection subjects. The structure may further conprise a display for
nonitoring imaging signals fromthe imaging unit 700, 15 an iris nmechani sm
and a focus nechanismof the front surface of the imging unit, and an

i magi ng condition control device for contrglling the iris nechani sm and
focus nechanism The imaging condition control device controls 20 the iris
mechani sm and focus nmechani smon the basis of imaging signals in the plural
regions. FIG 7 showsm@ yipde Ofgase Hfsdhe appardtds Qfcdle ddamemtdon. The
canmera 400 has a focus adjusting mechanism 401 and an iris adjusting
mechani sm 402. giie 25 fiecdts &g rol signal and iris control signal are
given fromthe imaging condition control unit 820. Herein, the inmaging
condi tion control untérB2épdsdontt®l ties v-dddossd heedibsisr 0111 he vi deo
signal obtained fromthe buffer 801. The imagi ng condition control unit 820
creates focus & i¥taddoms ofedlegteas’ ¥dldowvishe |imadiald ynix t HEd canera 900
takes the entire image of the inspection subject 301. The taken inage is
shown i n X he ditsp & 50 of-adr g5et sHid TVMRR 5¢500.THEh el uswtd

mani pul at es, a nouse 511, and specifies desi | ural regions

faor ex | e, red
(for exanpl e, R(,'a@gg‘??sﬁj dAtFERT difed et A Chri %‘?ﬂ:‘}ed"éfe%‘pb % wi ndow
frame. By execufion command, consequently, ima ata of the specified
regions A to D'ﬁ'[rsonbutt tS TH T hee B Sesrlrg%lqnblthgqug'agjn‘tﬁ} atn?es a cgli nt o
the i magi ng congditi control unit_820. .15 Herei D the iris ds
controll ed. Thggi%ééﬁéﬁfcééEét?%ﬁl%é%ﬁr%ﬂeLﬁﬁaéaékf%nﬁ%ﬁﬁé?%ﬁuﬁﬁf%ries t he

iris control datay r#a%e&%‘getég o&ség ogté/lar—jdlzésié)& fed i ttﬁrﬁé;tvhoi'tﬂ-g%ra]r{tc?%?e” t he

| um nance of the | a reathes a ired range, Iris " dat a

is 20 fixed. HexdnsddledtOh, fHIRAUENCYD SCIPONAY Sartd JTRAS- LA & i £
extracted, and the focus control data is output for adjustnent. In the

m dst of vari atamn eitpocusraoniiolsepiencahernd heardd gh fiiensyl sonponent
reaches the peak, the focus control data is determ ned. 25 Herein, the
steps (1) and (Mrimyndeckepeatied.given hic Bxplbaraddmegs theyjdteal regi ons
Ato Dto be inspected are isolated and i ndependent in 17 the imging

pl ane. However,’thengpparaddirest 19mistrention is not limited to such

regions, and partially overlapged regions may be al so set easil
A'method oOrf setting Y-address data and X-address

15 data is not limited to this explanation, but various
methods are possible. For example, plural stages
of address registers are prepared in the Y-address
register 711, and address data is preliminarily latched
in one Y-address register (for presetting), and when

20 this address data is needed, it is transferred in batch
to the other Y-address register {(for operation). 1In
this case, the reading address can be changed in a
short time.

The sequencer 720 not only writes and reads

25 each address data of the Y-address register 711 and

X-address register 712, but also outputs the timing

pulse of each part in the imaging unit 700. For



FIG 8 shows an exanple in which regions E, F, 5 G are set in the whole
region W and partially overl apped regions E, F are set. FIG 9 shows

~anot her exanple of the apparatus of the invention. This apparatus is suited
to a case of changing over the address at high speed. In the prior 10

expl anation, the regions Ato D are square, and the X-address and Y-address
are increnented. However, the apparatus of the invention may have curved
regions. Such regions nay be also applied gn the foregoing enbodinent. In
this apparatus, there is a sufficient 15 tine allowance in address setting.
As shown in FIG 9, assumng that regions H, | are set. In this case, the
Y-address regi sdeddp 1 AndAd Biad & changedhovas @+ efnated Yoo Wian the
address data of one Y-address register 711IA (or 711B) is 20 used, region
speci fyi ng dat goioslt he dwndl Madsliess, iandvd tieadiny theniotdhesuNeaddr ess
register 711B (or 711A). A switch 711Cis a swtch for determ ning to use
whi ch data of therthaddrigss segiastarr 712A orsy B pasl a swdlkcharvd 1D is a
switch for determining to wite 25 address data in which one of the

Y- addr ess regi stEnsng 1AW, s 1UB. t ithearealregdi giidtal ieome prar f AR a hedwory
(RAM 18 740. On the other hand, the X-address registers 712A, 712B are
al so charged over alTleendteryl DFHRESSHENGdHr b8 HatadfadReese agen sl

regi ster 712A (or 712B) is used, region s eci,fr?/i n dataal for the next
Xoaddross 5 i s TEITT erPT P EHE A HehY ORI ubl T i drOTaSts (SHE F12A) . A

switch 712C is swiotch for determni o .u which data of_th -addr ess
regi ster 712A ot?' ei\i\g_lif‘d%ﬂ%ssa %thstz%e%% i%n§%W4%%e§%rr%€ Seéenfnﬁn% to
wite address data i’%%}m ne,of 44 X-address registers 10 712A, 712B.

The control timng of each part Ts set by the timng pulse and clock froma

timing control unit 74d..Jhe.8PPaFatess g tieii WEAtEN €ake benused not
only as a nonitoring systembut also as a parts inspecl5 tion system Wen

using as (g noniiadidgs systeMqgidats efdecdhve when mpeeddyi s they
nonitoring regions. For exanple, the entrance to a building or wi ndow can

be set as a NONYA©d i Pige Y BEH 1 AS €t PoEd Sin NS BN | 306 SysHt e dlsd s
effecti ve when inspecting parts arranged 20 on plural positions on a
substrate by patdlesm et htng. adare exampbess pard sutiot bB02 nspéicd Boear e

di sposed in the regions Ato D. Parts to be inspected include |IC chips and
sem conduct or efenddieparilke a@AresHi sl ing pdats fremiQupsicg feetive al so
when checking the characters, nunbers and synbols printed on the printed
circuit board ?dLERPINERELIng 1datea efFRRtiRNR W%@&]eﬁi%@t%%ﬁi bY19 or
not spe isfied parts are arran%fd correctly on the printed circuit board. In
the apparatus of TRRETAV Mt ISR - noreover, since addresses of the regions A

to D are specified, Tﬁe'§ddress processing unit 802 generates

Y-address data or X-address data depending on the
address setting data, and gives to a timing processing
unit 804. The timing processing unit 804, as explained
20 above, gives the Y-address data and X-address data to
the sequencer 720. As a result, address data is set in
the Y-address register 711 and X~address register 712.
The timing of setting the address data is determined by
a control signal that is given to the timing processing
25 unit 804.
After setting of address data in the Y-

address register 711 and X-address register 712, an



5 easy to incorporate inmage data fromother regions than the regions Ato
D. It is hence effective to check whether or not undesired parts are put on
_other regions than the regions Ato D, or check whether or not there is any
defect (such as flaw) in other regions than the 10 regions Ato D. The
apparatus can incorporate only inmage data of necessary plural regions. To
the contrary, it is not necessary to fetch inage data of unnecessary
regions or inmage data of all regions. 15 Ag a result, after a first
exposure, the tine required for fetching the image (reading tine) fromthe
imaging region is substantially shortened as conpared with the prior art.

It means that the.dnRpectdpn tide-&an he shost ened. i dqdusts al

Applicability As above nentioned, the present invention related to an i mage
pi ck up device 7w, Mt rdddd W AP A Usimg, t HeOri nex@iy & i ¢gh MG @ensor
in an imaging unit. Mre particularly, the invention is applicable as a 25
nonitoring appatted usmadingamie AGA Usdtk g acqrtes d Mspesdt taimgyachi ne f or
el ectronic devices such as a liquid crystal device and a sen conduct or

devi ce. 20 Cdxpoding,S slampAnirigregich s lappalr atassd iotar adiaer i ek tigying,
conprising: an imaging unit having an imaging region in which 5 a plurality
of pixel ® are &' BHRPIWRE AR iohalngut ety giheel s g kamed dent
address, and each pi xel betgg assigned with a readi ng address; and a signal

processing uni trS# Eh fenand 2tttk s 1 SRATY i 1RP DI 1Hary® pl ur al
he i magi ng UniTSo% FheA DI N S AT TCHRAHES SR
cparactertied |0 {itiekbhes UL LAhACES SLEOR Rl echil pIEES O L
expose, and readiqut; & &gl {dPMBY e RRAORISGIC LAV EFSIQN & efent, a
plurality of X-address lines, and d plurality of Y
10 shutter control unit 805. The shutter control data
is given to a timing processing unit 804. The timing
processing unit 804 sets the period from reset point
till output of the sampling pulse on the basis of the
shutter control data.
15 Reading of imaging signal is executed when a
reading start pulse is given to the Y-address register
711 and X-address register 712. The output timing
of the reading start pulse is also determined by the
timing processing unit 804. The output timing of the
20 reading start pulse is determined by the control signal
given to the timing processing unit 804.
FIG. 3 shows an example of an image projected
in the imaging region 701. 1In this example, subject
images 901, 902, 903, 904 are projected in four corners
25 of the imaging region. 1In the case of such imaging

environment, the regions set by the Y-address register

711 and X-address register 712 are regions 911, 912,




address lines. 3. The inmaging apparatus according to claim?2, 20
characterized in that the imaging unit has a Y-register which selects an
~arbitrary line fromsaid plurality of Y-address lines, an X-register which
selects an arbitrary line fromsaid plurality of X-address lines, and a
sequencer which gives address data for 25 specifying arbitrary plural
regions at least to the X-, Y-registers, and the signal processing unit has
an address 21 processing unit which trangfers the address data to the
sequencer. 4. The imgi ng apparatus according to claim3, characterized in
that the signal processing unit has 5 a nenory having stored therein the
address data fog1 spegif ViAaLddAriid raty Auralageoigns, doa The i magi ng
apparatus according to claim3, characterized in That the signal processing
unit has a plurgdityo®@f. menories having the address data stored 10 therein
in order to change the sequence position of said plural regions. 6. The

i magi ng apparatus aceDedifg Foccl A mS, Frharsct eanaerI¢n éhadré he address
processing unit has an address input unit to fetch address data for 15
speci fyi ng t he pingll f reg)i mnisn ¢ helrei axd raodm iowg siidegrats Ther idegrmigping
apparatus according to claim3, characterized in that the imging unit is
for takimy i magdwe ofegsiinagltimgpecal dmagib}eaisgnail viien silghategtiot®ssi ng
unit has neans for, changi ng the sequence 20 positjon of the plural regions
dependi ng on t HEFRYeite® pit ar ofakhe 31 FE L3 P RIVE s etV 8. The
i magi ng apparatus according to claiml1, characterized by further
conprising: a '%ﬁﬁiﬁﬂt?FQ&ﬁﬁﬁcﬁn$nﬁﬁﬁ%ﬁf%iiﬁﬁﬂ%9?Ton1the 25 imagi ng unit,

an iris nmechanism arygs a,s}g&grysiw niﬁsm or( gh&vé]fé)née Si”,‘; etc%)fbé he i magi ng
iU i [ he

unit, and an imagi ng con oh control’ devitce rch controls
imaged, it is assumed that start addresses of certain

10 regions A, B, C, D are (Y01, A0l), (Y01, BOl), (Y11,
C0l1), and (Y11, DO1l). The number of pixels in the
entire imaging region is 2048 x 2048 pixels. 1In each

one of regions A, B, C, D, the number of pixels is
500 x 500 pixels.

15 In FIG. 5A to FIG. 5F, specifically, FIG. 5A
shows a trigger pulse, which is given as a control
signal to the timing processing unit 804. In conse-
quence, a shutter start pulse (corresponding to the
reset pulse) in FIG. 5B 1is given to the imaging region

20 702. Exposure of the photoelectric conversion element
starts, and a shutter end pulse (corresponding to the
sampling pulse) is given to the imaging region 702
after a reset timé determined by the shutter control
data (FIG. 5C). 1In the period from the shutter start

25 pulse till the shutter end pulse, the photoelectric
conversion element is exposed, and an electric charge

is collected (FIG. 5D).



22 iris nmechani smand focus mechani sm wherein the inmaging condition

control device controls the iris mechani smand focus nmechani smon the basis

~of imaging signals in the plural regions. 5 9. An imagi ng nethod, '

characterized in that an inmaging unit has an inmaging region in which a

plurality of pixels are arrayed two-di nmensionally, each pixel having an

i nde pendent address, and each pixel being assigned with a 10 readi ng

address, and a signal processing unit is c¢onfigured to generate the address

for specifying arbitrary plural regions in the inmaging region so as to

shorten the reading time of inmage data of plural regions as part of the

i maging 15 region, ag,cpppayed uitbsthegisading1iing pbraldal MBgRcHaba in

t he i magi ng region.
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When the address in the Y-direction reaches
address YOn, a vertical synchronizing pulse (FIG. 5F)
is given to the Y-address register 711. At this

20 time, the sequencer 720 gives the address Y1l to the
Y-address register 711.

As a result, the address in the Y-direction jumps
to Y11l. Next, a change is made in addresses Y1l to
Yln in the Y-direction. That is, the reading address

25 in the Y-direction in the regions C, D is incremented.
Thus, the data in the regions C, D is read out.

FIG. 6A tc FIG. 6F show relation of address
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changes and reading regions in the X-direction. 1In

the X-address register 712, a first horizontal synchro-
nizing pulse (FIG. 6B) 1is given to the X-address
register 712 by way of the sequencer 720, and data

for specifying the address A0l is given at the same
time (FIG. 6A). As a result, the address A0l is
outputted from the X-address register 712, and it

is incremented to change from A0l to AOn. This change
is obtained as the clock pulse (FIG. 6C) is given to
the X-address register 712.

When the address in the X-direction reaches
the address AOn, a horizontal synchronizing pulse is
given to the X-address register 712, and the data for
specifying the address B0l is given at the same time.
As a result, the address in the X-direction jumps
to BOl. Thereafter, it is incremented to change from
B0l to BOn.

When the address in the X-direction reaches the
address BOn, a horizontal synchronizing pulse is given
again to the X-address register 712, and the data for
specifying the address All is given at the same time
(FIG. 6A). As a result, the address All is issued from
the X-address register 712, and it is incremented to
change from All to Aln.

In this way, at every horizontal synchronizing
pulse, the reading start position changes from setting

data A01, BOl1l, to All, B1l1l, A21l, B21, ..., CO0l1, DOI.



105 1053 :10%& ()-3 810%& ()-&7!10%& ()-3 ,510%& ()-3
L310%& ()-'{}[9YNC & 10%&' ()-s!'{&" 10%F& ()-s! 4 10%"& ()-X']4
109%WVE () -X Y

10% & ()-1Yt10% & () -{R+zX6YNC! & 3" 10%&' ()-!& 3"10% " & ()-!&* 3"10%
;& ()-1&10%"& ()- '&10%*& ()- 3 10%W & ()-D xY:! 10% & ()- 10% & ()-
9: 10% & ()-Y 10% & ()-Ys10% & ()- 10 10 10| PdExY:! &&10% & () -
F@QO®W& ()- f 10%& ()- 10%& ()-10% & (u-!'10% & () - <maBxY:!3
3(&10%W & ()-!'&PI10%"& ()- "10% & ()-3 10%& ()- @O%W & ()-
19%‘&' ()-ByOIdEXY:'F 510% & ()-F s310% & ()-3 /MIOA & ()-& :110% & ()-3
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regions A, B, C, D are read out.

Features of the imaging apparatus and method

capable of reading out a plurality of regions mentioned
5 above may be summarized as follows.

When an imaging signal is read out from the
imaging unit 700, there is provided the signal
processing unit 800 which generates the address for
specifying arbitrary plural regions in the imaging

10 region. The pixel 702 has the photoelectric conver-
sion element 706, and switch elements 705, 707, 708,
and 709 for resetting this photoelectric conversion
element, exposing, and reading out the signal from the
photoelectric conversion element. It also includes

15 a plurality of address lines.

The imaging unit 700 comprises the Y-address
register 711 for selecting an arbitrary line out of
plural Y-address lines, the X-address register 712 for
selecting an arbitrary line out of plural X-address

20 lines, and the sequencer 720 for providing at least
the X-, Y-address registers with address data for
specifying arbitrary plural regions. The signal
processing unit 800 has the address processing unit
802 for £ransferring address data to the sequencer 720.

25 The signal processing unit 800 may also have a

memory (RAM or ROM 803) having stored therein address

data for specifying arbitrary plural regions A, B,
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stored therein in order to change the sequence position
5 (combination) of plural regions. The address proc-
essing unit 802 may also have an address input unit
for taking therein the address data for specifying
plural regions from outside.

The imaging unit 700 takes images of plural

10 inspection subjects, and the signal processing unit
800 may have means for changing the seguence position
of plural regions depending on the inspection subjects.

The structure may further comprise a display for
monitoring imaging signals from the imaging unit 700,

15 an iris mechanism and a focus mechanism of the front
surface of the imaging unit, and an imaging condition
control device for controlling the iris mechanism and
focus mechanism.

The imaging condition control device controls

20 the iris mechanism and focus mechanism on the basis of
imaging signals in the plural regions.

FIG. 7 shows a mode of use of the apparatus of
the invention. The camera 400 has a focus adjusting
mechanism 401 and an iris adjusting mechanism 402. The

25 focus control signal and iris control signal are given
from the imaging condition control unit 820. Herein,

the imaging condition control unit 820 is controlled
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on the basis of the video signal obtained from the
buffer 801,
The imaging condition control unit 820 creates
focus and iris control data as follows. Initially,
5 the camera 400 takes the entire image of the inspection
subject 301. The taken image is shown in the display
510 of the personal computer 500. The user manipu-
lates, for example, a mouse 511, and specifies desired
plural regions (for example, A, B, C, D as mentioned
10 above), and encloses by a window frame. By execution
command, consequently, image data of the specified
regions A to D is output in the buffer 801. The image
data i1s taken into the imaging condition control
unit 820.
15 Herein, (1) the iris is controlled. The imaging
condition control unit 820 outputs and varies the
iris control data. In the midst of variation of iris
control data, when the luminance of the image data
reaches a desired range, the iris control data is
20 fixed. Next, (2) high frequency components of image
data are extracted, and the focus control data is
output for adjustment. In the midst of variation of
focus control data, when the high frequency component
reaches the peak, the focus control data is determined.
25 Herein, the steps (1) and (2) may be repeated.
In this explanation, the plural regions A to

D to be inspected are isolated and independent in
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invention is not limited to such regions, and
partially overlapped regions may be also set easily.

FIG. 8 shows an example in which regions E, F,

5 G are set in the whole region W, and partially
overlapped regions E, F are set.

FIG. 9 shows another example of the apparatus of
the invention. This apparatus is suited to a case of
changing over the address at high speed. 1In the prior

10 explanation, the regions A to D are square, and the
X-address and Y-address are incremented. However,
the apparatus of the invention may have curved regions.
Such regions may be also applied in the foregoing
embodiment. In this apparatus, there is a sufficient
15 time allowance in address setting.

As shown in FIG. 9, assuming that regions H, I
are set. In this case, the Y-address registers 7114,
711B are changed over alternately. When the address
data of one Y-address register 711A (or 711B) 1is

20 used, region specifying data for the next Y-address
is written in the other Y-address register 711B (or
711A). A switch 711C is a switch for determining to
use which data of the Y-address register 711A or 711B,
and a switch 711D 1s a switch for determining to write
25 address data in which one of the Y-address registers
711A, 711B.

The address data is output from a memory (RAM)
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740. On the other hand, the X-address registers 7124,
712B are also changed over alternately. When the
address data of one X-address register 712A (or 712B)
is used, region specifying data for the next X-address
5 is written in the other X-address register 712B (or
712A). A switch 712C is a switch for determining to
use which data of the X-address register 712A or 712B,
and a switch 712D is a switch for determining to write
address data in which one of the X-address registers
10 712A, 712B.
The control timing of each part is set by the
timing pulse and clock from a timing control unit 741.
The apparatus of the invention can be used not
only as a monitoring system but also as a parts inspec-
15 tion system. When using as a monitoring system, it
is effective when specifying the monitoring regions.
For example, the entrance to a building or window can
be set as a monitoring region. As a parts inspection
system, it is effective when inspecting parts arranged
20 on plural positions on a substrate by pattern matching.
For example, parts to be inspected are disposed in the
regions A to D.
Parts to be inspected include IC chips and semi-
conductor element parts. Not limited to parts, it is
25 effective also when checking the characters, numbers
and symbols printed on the printed circuit board or

components. It is effective when checking whether
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In the apparatus of the invention, moreover, since

addresses of the regions A to D are specified, it is

5 easy to incorporate image data from other regions than
the regions A to D. It i1s hence effective to check
whether or not undesired parts are put on other regions
than the regions A to D, or check whether or not there
is any defect (such as flaw) in other regions than the

10 regions A to D.

The apparatus can incorporate only image data of
necessary plural regions. To the contrary, it is not
necessary to fetch image data of unnecessary regions or
image data of all regions.

15 As a result, after a first exposure, the time
required for fetching the image (reading time) from the
imaging region is substantially shortened as compared
with the prior art. It means that the inspection time
can be shortened.

20 Industrial Applicability

As above mentioned, the present invention related
to an image pick up device and method, particularly
using, for example, a CMOS sensor in an imaging unit.
More particularly, the invention is applicable as a

25 monitoring apparatus. It can be also used as a parts
inspection machine for electronic devices such as a

liquid crystal device and a semiconductor device.
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CLAIMS

1. An imaging apparatus characterized by
comprising:

an imaging unit having an imaging region in which

5 a plurality of pixels are arrayed two-dimensionally,
each pixel having an independent address, and each
pixel being assigned with a reading address; and

a signal processing unit which generates the
address for specifying arbitrary plural regions in

10 the imaging region when an imaging signal is read
out from the imaging unit.

2. The imaging apparatus according to claim 1,
characterized in that the pixel includes a photo-
electric conversion element, a switch element to reset

15 the photoelectric conversion element, expose, and read
out a signal from the photoelectric conversion element,
a plurality of X-address lines, and a plurality of Y-
address lines.

3. The imaging apparatus according to claim 2,

20 characterized in that the imaging unit has a Y-register
which selects an arbitrary line from said plurality
of Y-address lines, an X-register which selects an
arbitrary line from said plurality of X-address
lines, and a sequencer which gives address data for

25 specifying arbitrary plural regions at least to the X-,
Y-registers, and

the signal processing unit has an address
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processing unit which transfers the address data to
the sequencer.

4, The imaging apparatus according to claim 3,
characterized in that the signal processing unit has

5 a memory having stored therein the address data for
specifying the arbitrary plural regions.

5. The imaging apparatus according to claim 3,
characterized in that the signal processing unit has
a plurality of memories having the address data stored

10 therein in order to change the sequence position of
said plural regions.

6. The imaging apparatus according to claim 3,
characterized in that the address processing unit
has an address input unit to fetch address data for

15 specifying the plural regions therein from outside.

7. The imaging apparatus according to claim 3,
characterized in that the imaging unit is for taking
images of plural inspection subjects, and the signal
processing unit has means for changing the sequence

20 position of the plural regions depending on the
sequence pattern of the plural inspection subjects.

8. The imaging apparatus according to claim 1,
characterized by further comprising:

a display to monitor imaging signals from the

25 imaging unit, an iris mechanism and a focus mechanism
of the front surface of the imaging unit, and an

imaging condition control device which controls the
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the basis of imaging signals in the plural regions.

5 9. An imaging method,
characterized in that an imaging unit has
an imaging region in which a plurality of pixels are
arrayed two-dimensionally, each pixel having an inde-
pendent address, and each pixel being assigned with a
10 reading address, and
a signal processing unit is configured to generate
the address for specifying arbitrary plural regions in
the imaging region so as to shorten the reading time
of image data of plural regions as part of the imaging
15 region, as compared with the reading time of all image

data in the imaging region.



