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present invention relates to an i maging apparatus and an

especial ly using, for exanple, a CMOS sensor in an inaging unit. Mre 10
particularly, the invention is applicable as a noni- torlng ammmmmﬂwmwMMML
can be al so used as a parts inspection machi ne for el ectron

as a liquid crystal device and a seniconductor device. Backgroundssdst 15
As an imagi ng apparatus using photoel ectric_ conversion elements, a CCD

type inmaging apparatus and a CM35 R ype© ifabi hgl apparftus -are known. In a
CCD type imagi ng.appar at us, photoelectrlc conversion elenents are arrayed

t wo- di nensi onal ly, and |na 20 SI nals in field units are read out
therefrom In a CMOS tyﬁ@ Ag ﬁg it J9ID HETHRD SARABIHand, i magi ng
signal's in pixel units c@f BEARINECOUY Pedd-URRMITY G pstid® ®ct ric

conversiap el enments arranged two-dinensionally. 25 Using such an imaging
apparatus, a nonitoring systemor parts inspection system has been

devel oped. In a conventional nnmt(yéégh§aﬁieﬁlgidparts i nspection
system imaging signals are read out fromthe entire

The present invention relates to an imaging
apparatus and an imaging method, especially using,
for example, a CMOS sensor in an imaging unit. More

10 paﬁticularly, the invention is applicable as a moni-
toring apparatus. It can be also used as a parts
inspection machine for electronic devices such as a
liquid crystal device and a semiconductor device.

Background Art

15 As an imaging apparatus using photoelectric
conversion elements, a CCD type imaging apparatus
and a CMOS type imaging apparatus are known. In a
CCD fype 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, & 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
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surface of the imaging unit, and the imaging signals are transferred
a nonitor or conparator circuit. In a nonitoring system the user che

t he i mage on

the nonitor screen. In a parts inspection system the 5

conparator circuit conpares a reference pattgrn and an inmage pattern

t he i magi ng si

gnal. In the conventional nonitoring systemor parts

i nspection system since the inmaging signal is read out fromthe enti
surface of the ipagEageusift thehemalQ neading, tine ﬁﬁ@nﬂﬁa€§?§h9iéﬁgﬁg1
a

when the i magi

ng signal is converted fromanalog to digi , the data

bE¢ %005
of

re
and

conversion quantaty tsaasketred inAeces didiitor &P EbgoaPRAbEOEL PGuSYStem
re screen is always displayed, |ocal checking of the inmage:

since the enti
is difficult,
i magi ng signa

15Iand mbadtbmwinie syatiesn,i Nspecisen Systks) théntagbeon
of the entire screen is.processed, it 1is hard to inspe

ct at

hi gh speed. Di sckbsumengtolrneenteiesn | tIn sa hemces ainsspetionf syheehnvendi on
‘to provide 20 an inmmging apparatus and nethod capable of limting inmaging
'signal s ob?ai ned°PRBAT &k O naGinFd ifnicompar & gnatsférencarpattary phdrah

i magi ng plane, checking |ocal inages easily, and processing
signal s at high 3B8€8. P25LERDs oiinvde ilgrrFiEratesgnal an i magi ng appar at us

regions in an

10

15

20

25

In the conventional monitoring system or parts
inspection system, since the imaging signal is read

out from the entire surface of the imaging unit, the.

reading time cannot be shQrtened, and when the imaging -

signal is cbnverted from analog to digital, the data
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,
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 asﬁect of the in?ention to provid
an imaging apparatus and method capable of limitiﬁg
imaging signals obtained from an imaging unit to
signals frdm arbitrary plural regions in an ihaging
plane, checking local images easily, and processing
signals at high speed.

This invention relates to én imaging'apparatus
for use in an inspection machine which inspects the

configuration of plural parts on a substrate, the

e



for use' in an i nspection machi ne which inspects the configuration q 3 DEGC 2006
plural parts on a substrate, the 1 3 DEC 2006 3 apparatus conprising’ an

i maging region having a plurality of X-address lines and a plurality of Y-
address lines formed thereon, pixels being formed near the intersections

of the X-address lines and the 5 Y-address |knes, each pixel having an

i ndependent address, and the ineging region being configured.to provide
each pixel with a reading address; a Y-register to select a deS|red l'ine

out of said plur nes;.an X-register to_sel

desired line 10 %EFE¥P%sa|§O%ﬁ%%a %FL of ¢ %%}%%59F9h8§ §V§8&u§ncer

whi ch provides t ?u?alﬁ'%?z %ff Q! REHS dsél“i?négdéﬁas?ﬂggﬁral% speciylying

each pixel in pl parts correspon regi ons corre pond to the

configuration pogigyi-eRs WQBégmféyﬁg&“tH@f §n £Q§1§UB§HB t%o Ly n the

i maging 15 region; an address processor Pransfers ress data

to the Sequencerne@@dt%d“%ﬂﬂé&éﬁﬁﬁloﬂ§c$9dtﬂg ﬁlahﬁaggsa‘lhﬁ§ta%%nﬁﬁﬁ
section having stored therein address data for specifying each pixel in

regi ons COBreSpOdeﬂ@ﬂé$§|U£ﬂ°§ﬂlﬁé&hF&ﬁiél BA¢iAg28nS¢aeRE ARXBILY Section
having stored therein address data for specifying each pixel in regions

correspondi ng tadseessd ping dheansging tbgiefddpresagdabartigukedditken to
‘the address processor, wherein it is applicable even in the case of
i nspecting subst pabes dei fdfaerremiiiel whtiooaf rgadahoaddieplsyr al Ypatelgisaert he
substrate.
to select a desired line out of said plurality of Y-
address lines; an X-register to select a desired line
10  out of said plurality of X-address lines; a sequencer
which provides the X- and Y-registers with address data
for spécifying each pixel in plural parts cérresponding
regions that.corréspond to the configuration positions
of the plural parts on the substrate within the imaging
15 region; an address processor which transfers the
_éddress-data to the sequencer; and a memory unit
including at'least.a.first memory section having stored
therein address data for spécifying eaéh pixel in
regions corresponding tb first plural parts, and a
20 second memory section having stored therein address
‘data for specifying each pixel in regions corresponding
to second plural parts, as the address data to be given
to the address processor, wherein it is applicable
even in the case of inspecting substrates different in
25 configuration of plural parts on the substrate.
Brief Description of Drawings

FIG. 1 is an explanatory view showing an outline



Bri ef Dbscrfption of Drawings FIG 1 is an explanatory vi

ew showi ng an

outline 1 3 DEC 2006 4 of a parts inspection systemaccording to ﬁ@@DEszm
invention. FIG 2 is block diagram show ng a basic configu- ration

according to the invention in a canera in 5 FIG 1. FIG
showi ng an exanple of setting of imaging regions in an i

3 is a diagram
magi ng appar at us

of the .invention. FIG 4 is a diagram show ng an exanple of the case 10

where i magi ng regions are set for explaining an exanpl e

of operation of

the imaging appaeétaspaftshenspeenionnsySten 2AdR MG SH@e tinme charts
showing timng signals relating to the Y-direction for reading out

i magi ng signals $rvartheni maging regions in FIG 4. 15 F

G 6Ato FIG 6F

are tinme charts shomﬁng@tining signals relating to the Y-direction for

reading out imaging §
an expl anatory diagram showng an iris and focus control

naPsifrbipthedimagiang stegiions d bddiG bnfdda- 7 is

systemin the

i magi ng appar at Us22D°RAc26FerAgne ot e hehienviernveingrionl i3 BEGa2Q36 i% FIG 8 is

a di agram showi ng_anof her exanple of setting of regions
1S _

i magi ng signal s lg%‘ﬁ‘t e imagi ng apparatus of the invention.

for readi ng out

FIG. 3 is a diagram showing an example of setting

of imaging regions in an imaging apparatus of the

invention.

FIG. 4 1s a diagram showing an example of the case

.lO where ;maging 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

signals relating to the Y-direction for reading out

imaging signals from the imaging regions

in FIG. 4.

15 ' FIG. 6A to FIG. 6F are time charts showing timing

signals relating to the Y-direction for.readiné'out

imaging signals from the imaging regions-:

in FIG: 4.

FIG. 7 is an explanatory diagram showing an iris

and focus control system in the imaging apparatus

20 according to the invention.



FIG 9 is a diagram showi ng another exanple of 5 setting of regi onf L[?Er
reading out imging signals in the imging apparatus of the invent 8nPEC 2005
Best Mbde for Carrying Qut the Invention Referring nowto the draw ngs, an
enbodi mrent of the present invention will be described detail below 10

FIG 1 shows a sinplified configuration of_a parts inspection apparatus to
whi ch the invention is applied. Ref erence’ numeral 100 is an i nspection
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 nove in the direction

of arrow Al -A2 in thel®i a%r%a?na @lh@lgr§ma@h0wahbcahbyh@@ntekafnb§§i By a

control wunit (no{;t shown). Test pieces 301, 302 can be put on the top of
the carrier board R CEREt A A06°F sTradaredont amagdngr edeher si ned
position above itrpeﬁacns&ecti on table 100. The carrier board 200 can transfer
the test pieces 301 and 302 serRet?vePyCofothReinvarEipart of the canera
400 and stop. The cagcrg(ga élopstgkﬁil t he tOR of the test piece. 301 or 302,
and outputs an i nage 25 signal ¢ Thadf fBigeR8rgRdl anethapuexempde 6or

exanpl e, 5 a. personaln EHPULEL ,cand_Is shown as an inage on a display
501. 1 3 DEC 2006 6 Ref er eﬁ%‘e@%n@‘?ﬁl*ﬁ%ﬂl% ANt HEPBLRF oML amE IS  whi ch

can provide theircamrs antdi W tdoda L i 00,81 gpal, ., & control signal, address
data and the like. The T of! O tnvEncion.
Best Mode for Carrying Out the Invention

______ Ng now to the drawings, an embodiment ot

the present invention will pe described detail below

~ 1 . Do .
10 FIG. 1 shows a simplified coniiguration o

th
[o}]

parts
inspection apparatus to which the invention is applied
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r

]

nce numeral 100 is an inspection table, and a

car

[

ier board 200 is placed on the top of the inspec-
tion table 100, and this carrier board 200 is free io
15 move in the direction of arrow B1-A? in the diagram,

and is automatically con<rolled by a control unit (no:

shown) .

Test pieces 301, 302 can be put on the top of

O
It

the carrier board 200. A camerz 400 is located at =a

20 Predetermined position above the inspection table 100.
The carrier 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 imaée

25 signal. The image signal is input into, for example,

a personal computer 500, and is shown as an image on

2 display 501.



i nspection unit 600 can generate address data according 5 to an operation
signal fromthe personal conputer 500. The inspection unit 600 can,receive
an i mage signal through the personal conputer 500. Receiving an ihég C 2008
signal, the inspection unit 600 can conpare with reference data, and feed
back the pattern conparison 10 result to the personal conputer 500. FIG 2
is a block diagram show ng essential parts of the canera 400 descri bed
above. The canmera 400 conprises an imaging unit 700 and a signal
processing unit 800. The imaging unit 700 has an 15 inmaging region 701 in
which plural pixels &eéeaenageduniswaldidEnsionad Idhsand ach, pixel has an

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

pi xel is identi®&dkchncapnpositidenthandaorea 149 omegrinf ized 13N SRAWR 285 Pi Xel
702 encl osed by broken 20 line to show a basic conposition. "Reférence
numeral 730 is & FPR&TPérSiesatti agddpess dedawiathi ahsupplke. valrkage.

Ref erence nunerals 731 and 732 are bus lines for specifying the address of
the pixel by collfR®&hd°"r BRET280R st elenelrerent difrers s eisetat iangbréd@hgand a
photo- electric,gonversion element 706 are connected in series between a
line 703 and referehc8Ppofentlaf 1 IRAL1 £3OPEER2006 rSPREUt pompartd rof 00 he

phot oel ectric conversi.qn. pt 706 .i.s nnected to input units (gate
el ectrodes) of a cagggi%g%gggi‘gﬁdugﬁ“aﬁgﬁiF?Pnéeéﬁéﬁﬁh@NVGgﬁﬁﬁrough a

signal through the personal computer 500. Receiving an
image signal, the inspection unit 600 Can compare with
reference data, and feed back the pattern comparison
10 result to the personal computer 500.
FIG. 2 is a block diagram Showing essential
parts of the camera 400 described above. The camera
400 comprises an imaging unit 700 and a signal
processing unit 800. The imaging unit 700 has an
15 imaging region 701 in which plural pixels are arrayed
two-dimensionally, and each pixel has an independent
address, and a reading address is given to each pixel.
Each pixel is identical in compesition, and one
is magnified and shown as pixel 702 enclosed by broken
20 line to show a basic composition. Reference numeral
730 is a line for resetting provided with a supply
voltage. Reference numerals 731 and 732 .are bus lines
for specifying the address of the pixel by column and
row.

25 A switch element (

-h

Or resetting) 705 and & photo-

electric conversion element 706 are connected in

W

line 703 and reference potential. An



switch el enent 707 for sanpling. One electrode of the 5 anplifying ebggg&%
708 is connected to the line 730 as the power source, and the othér

el ectrode is connected to one electrode of a switch elenent (for reading)
709. The other electrode of the switch elenent 709 is an output unit,
which is connected to a bus line 732 as 10, a columm bus. Wen the sw tch
el enment 705 is turned on, the electric charge in the photoelectric
conversion elenent 706 is discharged and reset. Wen the switch el ement
705 is turned off, the photoelectric conversion elenent 15 706 begins to be
charged dependi AGEBRTt RBAqAANEREyP®T Okilght: rfiromopwsisder. Ehemehar ge peri od
is'limted at 7@He.§oint when the switch element 707 for sanpling is
turned on. When'tRe'SwPBhSeFefeh? YORPutounddmspligage iedchanged)f e OFF to
ON position, a ggggggeodepgpding 20 on the electric charge collected in the
photoel ectric convershPon’ el efBit 2708TPs 15WapIoi edemens /06 toapaght er 701.
When the switch.gelepent 7 LS rned on at .the reading point, the output
current of the iﬁ%rl yr%gggﬁk %?Znﬁ%{ 76BPFEOWs | RPEhelkicheod820fhebagh t he
switch €& enent 9: ¢ L Lot colum bus line 732, a voltage appears
1 n proportion ?ﬁgfﬁéggﬁ%cf?F%“gha?g% 1°3°BBESS666 8 &BFI eépedBA ehe

capacitor 701. tRetpewdiagbante!henaddress Line bs sinplitied,

1s -connected
€to one ele f a it §
lectrode of a switch element (for reading) 709.

‘'The other electrod

(]

of the switch element 709 is an
output unit, which is connected to a pus iine 732 as

10 a column bus.
When the switch element 705 is turned on, the

in the photoelectric conversion element
706 is discharged and reset. When the switch element
705 is turned off, the photoelectric conversion elemen-
15 706 begins to be charged depending on the quantity of
light from outside. The charge period is limited at
vthe point when the switch element 707 for sampling is
turned on. When the switch element 707 for sampling

. X e o
15 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.
Wnen the switch element 709 is turned on at the

et , .- e _ .o .
readlng point, the outpui current of *he amplifying

25 element 708 flows in the iine 732 through the switch

- o] o+ 4 ] fr b :
element 708. That is, in the column bus line 732, =a

] - A 4 g = S
voltage appears in proportion to the electric charge



but a Y-address register 711 can specify all Y-lines in the imagirg ﬁgi on
701 individually. Alternatively, 5 an arbitrary Y-line can be speci fi'ed. 2086
X-address register 712 controls an analog nultiplexer 713. The anal og
multiplexer 713 is for taking in the output froma line anplifier 714
connected to each X-line. In FIG 2, line a}gplifiers 10 14A, 14B are shown
representatively, but actually they are cohnected to each X-line. The
anal og nmultiplexer 713 has switch elenents 13A, 13B corresponding to the
line anplifiers 14A, 14B. In FIG 2, the swtch elenments 13A, 13B are
shown represent abilnelatedutn khactpald ¥ theyy£orrespond to each line
anplifier. When the switch elenents 13A 13B are turned on, corre-
spondi ng X-1ine signdlrs @appedra conaoga bt bes 13C, - n e, switch
el ement 13A or 13B of the anal O%th?rul ti pIg?(%?““?sifl%“%gnsé%p%]"]bjye?'he
X-address regi sbart a2 -ALrete rsigdrale O the. % 1 ine- £y respopding to the
switch elenment 13A or 13B is put into an anplifier 715. e out’put” si gnal
of the anplifiefn7the gmagdmpentegd onnt™0 R thidadusi gpal D Ao« i ver
anal og-digital converter (ADC) 716, and _s supplied into a buffer %5801
in the si 8nal pPOcESTing agni Y 860 Patra bempeanti edut put of the buffer 801
is controlled by a timn pul se applied to an input term nal 802. The
output 1 3 DEC 2006 & f)g@ﬂqu?egsolﬁefgé{sml 162 seortt onl s tan ahOuput
termnal 803 ag joege data

ultipieXer 713. The analog multiplexer 713 is

for taking in th

1)

output from a line amplifier 714
connected to each X-line. 1In FIG. 2, line amplifiers
10 14A, 14B are shown representatively, but actually they
are connected to each X-line. The analog multiplexer
713 has switch elements 13A, 13B correéponding to
the line amplifiers 14Z, 14R. 1Ip FIG. 2, the switch
elements 13A, 13B are shown representatively, but
15 actually they correspond to each liné amplifier. When
the switch elements 132, 13B are turned on, corre-
sponding X-line signals abpear on a common line 13C.
When the switch element 132 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 132 or 13B is put ‘into an amplifier 715.
The output signal of <he amplifier 715 is
-converted into ; digital signal by an analog—digita
converzer (ADC) 7:%, and is supplied into a pbuifer
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



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 ¥-DEgngps
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- address data are out put fromthe
sequencer 720, and a timng pulse (witing clock) is given to the
Y-address register 711 and X-address register 712. A nethod of setting

Y- address data X:gaddpess.,1gpdata is not limted to this explanation,
but vari ous me'?%g{jns grge[jg(‘)sglrb?g.q Ii%r A, 59 GralriPajed B idddr ess
regi sters are psepakedijAgthgaYzaddress register 711, and address data is
prelimnarily latched in one Y-address register (for presetting), and when
20 this address datacbsraegdedinigt tbs tiansfifedd nhatgh to the other
Y-address register (for operation). :n this case, the readi ng address can
be changed in aanghi¥rtdtirees Fheiseguernger oE’ZQhI%Otim%,h)ﬁgVWuinfaLes ﬂ%d, reads

25 each address data of the Y-address register 711 and “X-address regi ster
712, but 2also otbpu¥s &he Xiaiidgespubiseaof-aeacl part i rnthe-i nREi ng unit
700. For 13 DEC 2006: 10 exanple, there are a reset pulse for giving to
the pixel, a s&npPPrR§SPpursea &Ad ber eadi by wiayi ng pukseuencer 720

from the 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 writing mode.
10 Consequently, the Y-address data and X-address data
are output from the sequencer 720, and a timing pulse
(writing clock) is given to the Y-address register
711 and X-address register 712.
A method of 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

-—2oT L

20 this address data is needed, it is transferred in batch
to the other Y-addfess register (for operation). In
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-addre

G]

S register 711 and
X-address register 712, but also outputs the timing

pulse of each part in the imaging unit 700. For



Further, the sequencer 720 also outputs a clock and a timing pulse to the
anal og-digital converter (ADC) 716. 5 The signal processing unit 80q0 r@ ,
address control neans for arbitrarily controlling the address set ?l h&06
Y-address register 711 and X-address register 712 in the inmaging unit 700.
The address processing unit 802 can take i? 10 address setting data from
out side. Address setting data prelimnari 9/ stored in a ROY 803 can be

al so taken into the address processing unit 802. Whether tc select the
address setting data -fromoutside or address setting data fromthe ROY,
803 is determ nedamyie 15 0Nt Ol 55ignal. - address _processing unit 802
generates Y- addrergfg data or X- a%d?esggagtgd-ggbeh Fnalﬁgnf’héo S ess
setting data, apdxglyves damEl inhdi PE: PEOCESSI N0, 491 1,804, . The tjmng
processing unit 804, as expl ai n%ndeO abovefs gif/e%s@%%g lrgdg?e%% Wata and
X-address data Ferthée stpiensened28: AsoaalesUbteoaddressigdata,js set in
the Y-address register 711 and X-address register 712. The fim ng of
setting the addFe85NUaW 9% Wetenei awalby-dagront rebnsbgnal (A8t i given
to the tigﬂ' ng processing 25 unit 804. After setting of address data in the
Y- address register 719 Binad apdpesssingi sher 4@, has Z34PESs 2091 roill
imaging signal is read out fromthe imaging unit 700. The process of
obt ai ni ng the i?ﬁﬁﬁ?KTQﬁgﬁﬁQlfq%ﬁﬁly controlling the address set in

the Y-address register 731 and ¥-address register 7212

ir the imaging unit 700.

The address processing unit 802 can take in

10 address setting data from outside. Address setting

data preliminarily stored in a ROM 803 can be also
taken into the address processing unit 802. Whether
to select the address setting data from outside or
address setting data from the ROM 803 is determined by
15 & control signal.
The address processing unit 802 generates

Y-adadress data or X-address data depending on the

address setting data, and gives to a timing processing

sl - . .
unit 804. Ine timing processing unit 804, as explained
20 above, gives the Y-address data and X-address datas to

the seguencer 720. 2s a result, address d

V)]

| te is set in
the Y-address register 711 and ¥-address register 712.
The timing of setting the address data is determined by
& control signal that is giver to the timing processing
25 unit 804.



the imaging unit 700 is the procedure of resetting, exposing, sanpling and
signal reading. For resetting, 5 an exposure pulse is input into bﬁpogyhﬁgh
el ement for resetting, and each pixel in the imaging region 701 is reset
in batch before start of exposure operation. Next is the exposure
operation. The exposure tinme is deternine? by shutter control data given
to a 10 shutter control unit 805. The shu Eer control data is givento a
timng processing unit 804. The timng processing unit 804 sets the period
fromreset point till output of the sanpling pulse on the basis of the
shutter control; : - i f_imagi ng_signal is executed when a
reading start pu séﬂ¥§%§} e%gtggtﬁéaﬁﬁggdrg§§mré@?sﬂ@?gl?gluahﬁ X- addr ess

register 712. The outiyt tioing. of -t eadi ng, start pulse is also
determ ned by the tinin95%§%c%§s%%dgﬁﬁé%néaﬁ.“ ﬁe1868b89 F+EPAg 6F°The 20

reading start piHSenay0ed enflnegopy: & heycoptral 4signal given to the timng
processing unit 804. FIG~ 3 shows an exé%ﬁlé*%fvgﬁrrnﬁéegpP%TEt?%d in the

i magi ng regi on eosinyg t hé SmeXanP| gng SyPEESt LoBYES 90 902 3, 904 are
projected in four corners 25 of the inag?ng rggggn.afn %%5 gé%%gg%h%Uch

I magi ng %®envi r ameERpodihes regl onsi setn Pyt t hee Y- addr 655 L9k 5L oL+ 741, and
X-address register 712 are regions 911, 912, 1 3 DEC 2006 12 9&%, %54
i ncluding the sUffjeciinigvagesd 9gHch 905el 903, t904imaging region 701 is

reset in batch before start of exposure operation.

Next is the exposure operation. The exposure
time is determined by shutter control data given to a
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.

(D

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 ah imagé projected
in the imaging region 701. 1In this example, subject

images 901, 902, 903, 904 are projected in four corners

N
wm

£+ i ] i T ]
OZ the 1maging region. In the case of such imaging
environment, the regions set by the Y-address register

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



FIG 4, FIG 5Ato FIG 5F, and FIG 6A are sinplif

ied principle

expl ai ning diagrans for describing 5 the reading timng of inagiingDecgn@ s

when the reading regions are set partially as explai

ned above, and show

readi ng regions and various timngs. As shown in FIG 4, in a whole regio
of certain 10 regions

Wto be imaged, it is assunmed that start addresses
A B, C, Dare (YOL, A01), (YOL, BOL), (Y112 co1) ,
nunber of pixels in the entire inmaging region is 20
each one of regions A, B, C, D, the nunber of pixel
15 In FIG 5A tg §l G 5F; ifically. FL.G 5A sho
which is given asfaG%%nt%gﬁﬁegréhaﬁﬁ%osPEéeﬁ“nﬁﬁégﬁﬁ
conse- quence, @oshutper star- pul se (corresponding
FIG 5B is given to the imaging region 20 702. Expos
photoel ectric conversran el ement sataptEranda shut
(corresponding to the sanpling pulse) is given tot
after a reset t$imeplefeedi petnbyploeespubt afngontLgk
the period fromthe shutter start 25 pulse till the
photoel ectric ‘donversibngeteneng oS expgsed, sagdaas

and (Y11, DO1l) . The
48 x 2048 pixels. In
s is 500 x 500 pixel

a trigger pulse,
g%@%siﬁagunit 804. In
to the reset pulse)
ure of the

6r. end pul se
%gbfnggiﬁ§°region 702

n

S.

in

spertey ol

shutter en

phest £he sagQ%ﬁgais

collected (FIG 5D). 1 3 DEC 2006 13 In the Y-address register
vertical synchriR9+?2% ngrpubse R&rG.abky ks gkpeéainandaBbveheasanenti e,

reading regions and various timings.

As shown in FIG. 4, in a whole r

imaged, it 1s assumed that start addr

egion W to be

esses of certain

10 regions A, B, C, D are (Y01, A01), (yo01, BO1), (v11,
C01), and (Y11, DO1). The number of pixels in the
entire imaging region is 2048 x 2048 pixels. In each

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

15 In FIG. 5A to FIG. 5F, specifica
shows a trigger pulse, which is given

signal to the timing processing unit

of pixels is

1ly, FIG. 5A
as a control

804 . In conse-

quence, a shutter star:i pulse (corresponding to the

reset pulse) in FIG. 5B 1is given to the imaging region

20 702. Exposure of the photoelectric ¢

starts, and a shutter end pulse (corr

onversion element

esponding to the

. . .
sampling pulse) is given to the imaging region 702

after & reset time determined by the

shutter control

;4— r‘ P '- A} 1
data (FIG. 5C). 1In the perioc rrom the shutter start

photoelectric

electric charge



the data for specifying the first address YOl is set (FIG 5E) . 5 The
vertical synchronizing pul se mentioned herein is different in nednd ®§Cf P8n
the vertical synchronizing pulse of a video canera or the like, and it
refers to the pulse for setting the Y-direction address in the register.
10 Next, a clock pulse (FIG 5G is given th the Y- address register 711.
As a result, the reading address in the Y-direction in the regions A Bis
increnented. Hence, the data in the regions A, Bis read out. This
increnent is added by one each every tinme a horizontal 15 synchroni zing
signal is giventot - | ster. /11 a timng. se. \Wen the
address in the Y-di rg?}ti\éorﬂed%ac égee%ad%F §SSL%b1?ﬁa’ v‘ér‘f?%‘ajrgagjyn%wﬁ@rﬁ% ng
pul se (FIG 5F) niizS r@ de0 e Y-saddr ess, 169 ster, 711 At this 20 tine,
t he sequencer 720 gir%je\s@tlhe addr esssag(llffog't e’ \??gjdd%%stsﬁbér egi St e 11, As
a result; the addreesista Adre sYoe@diirRGiHON: f MMPS-<; Nexj;, @ change is
made i n addresses Y11l to i n)Siﬁﬁj tc%gl g)di re(r:?%ﬁosntf Oa'lgp%'gesl s, t elasr e%% ng
address 25 in tHéIE.digmBetion in the regions C, Dis incremented. Thus,
the data in the regions C, Dis read out. FIG 6A to FIG 6F show relation
of addres8 1 3 DEC 2008 Vet tcharigesyrartdroendimyg glelgionged 1% drhey Xrgdidsgct i on.
In the X-address reqgister 712, a first horizontal synchro-

1s diTferent in meaning from the vertical synchronizing

pulse of z video camera or the like, and it refers to

the pulse for setting the VY-direction address in the

register.
10 Next, a clock pulse (FIG. 5G) is given to the Y-
address register 711. As a result, the reading address

in the Y-direction in the regions A, B i1s incremented.
Hence, the data in the regions 2, B is read out. This
increment is added by one each every time a horizontal

15 synchronizing signal is given to the Y-address register
711 as & timing pulse.

When the address in the Y-direction reaches
address Y0On, a vertical synchronizing pulse (FIG. 5F)
is given to the Y-address register 711. At this

20 time, the sequencer 720 gives the address fll to the
Y-address register 71il.

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

25 in the Y-direction in the regions C, D is incremented.

Thus, the datz 1

o]
t

[4)]

the regions C, D is read out.

3

=
ct

'y

G}

G. B6RA to FI 6F show relation of address



nizing pulse .(FIG 6B) is given to the X-address register 712 by way of

t he sequencer 720, and data 5 for specifying the address A0l is‘g?wgﬁ %hs
the sane tinme (FIG 6A). As a result, the address A0l is outputted from
the X-address register 712, and it is increnented to change fromAQOL to
AOn. This change is obtained as the clock gulse (FIG 6C) is givento 10
the X-address register 712. Wen the address in the X-direction reaches

t he address AOn, a horizontal synchronizing pulse is given to the
X-address register 712, and the data for specifying the address BOL is

given at the sapBRahL8E. ad® AS28:iKESHLL A e.ad ss_in the.X-direction
junps to BOL. Theregfter, it ?sliﬁcre%%ﬁbgdlﬁogéﬁa%gglgﬁdﬁﬁO§01 8 BOn.

When the addresshknxthedXediresti onsreachest e, caddress BO1,; a H%ég%9nta|
synchroni zing pulse is given 20 again to the X-addr €ss reglstey , and
the data for specefiygngulse addcessBAl lisi gigk¥Mencaththe_sape tine (FIG
6A). As a result, the address Al is issued from the X-address register
712, and it is Fagtehenteéd2tby eamnge themsdhheheeAl N2025shR his way, at
every horizontal synchronizing pulse, the reading start position changes
fromsetting daPhA 2PICIBCINGtBNAl fidBess ARL, iB2given. a=COke Blhe 1 3 DEC
2006 15 Thus, g¥mthe Yéadgress and X-address, data in the regions A B,

C. Dare read o e (F1I A). As a result, the address AQ] 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) 1is given to
10 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.
15 As a result, the address in the X-direction jumps
to BOl. Thereafter, it is incremented to change from
BOl to BOn.
Wnen the address in the X-direction reaches the
address BOn, a horizontal synchronizing pulse is given
20 ~again to the X-address register 712, and the data for
specifying the address All is given at the same time
(FIG. 6AR). As a result, the address All is issued from

the X-address regist

(D

r 712, and it is incremented to
change from All to Aln.

25 In this way, at every horizontal synchronizing

pulse, the reading start position changes from setting

data AOl, BOl1l, to All, B1l1l, A21, B21, ., C01, DO1.



Features of the imagi ng apparatus and nethod capable of reading out a
plurality of regions nentioned 5 above may be sunmarized as foll oys, %ﬁ??@%
an imaging signal is read out fromthe imging unit 700, there is\i\%rg

the signal processing unit 800 which generates the address for specifying
arbitrary plural regions in the imging 10 rsegi on. The pixel 702 has the
phot oel ectric conver- sion el enent 706, ano1 switch el enents 705, 707, 708,
and 709 for resetting this photoel ectric conversion elenent, exposing, and
readi ng out the signal fromthe photoelectric conversion elenent. It also
includes 15 a pl urallfys ofbaddress-dddwess s Thed i RBgEAZ 48 1400 LoNpLd ses
the Y-address register 711 for selecting an arbitrary Iine out of plural
Y- addr ess | i nefsqieesxfaddiess regirst eread 2ofor selecting an arbitrary
line out of plural X-address 20 lines, and the sequencer 720 for providing
at least the X-, Y-ERRrWS reyitdterisnag i agdpesst datand ar=tispeci f yi ng
arbitrary plural_regions. The signal processing unit 800 has the address
processi ng uni 2586 % G ek 4y advlressl day sof orediersequencensi20. 25
The signal pro i.n ni.t 800 may also have a nenory (RAM or ROM 803)
havi ng s?or ed t%%zbs’lé"l %‘%’d&r‘esssum}fa%&efjora%p%#?/ﬁ’fhg arbitrary plural regions

A"BL'3 DEC 2015 i T ) G100 P O6ESSLP YN 1, B00 my ol s0 have

imaging unit 700, there is provided the signal

cf

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 7C5, 707, 708,
and 709 for resetting this photoelectric conversion
elemgnt, exposing, and resading out the signal from the
photoelectric conversion element. It aiso includes
15 a plurality of address lines.
The imaging unit 700 comprises the Y-address

register 711 for seleciing an arbitrary line out of

.

plural Y-address 1in

0]

S, the X-address register 712 for

selecting an arbitra

=
<

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

u

~

a

specifying arbizrary p regions. The signal
processing unit 800 has the address processing unit
802 for transferring address datz 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

it



plural fmenories (ROM 803) having the address data stored therein in order
to change the sequence position 5 (conbination) of plural region§13ﬁH@ 2005
address proc- essing unit 802 may al so have an address input unit for
taking therein the address data for specifying plural regions from out
side. The imaging unit 700 takes images of jplural 10 inspection subjects,
and the signal processing unit 800 may have neans for changi ng the
sequence position of plural regions depending on the inspection subjects.
The structure may further conprise a display for nonitoring inmaging
~signals fromtKe ilhmging unit 700, 15 an iris nechanismand a focus
mechani sm of the front surface of the imaging unit, and an inmagi ng
condition control des celdwrl comasdsing theti 808 meghahssmand focus
mechani sm The i.magi.ng condition control device controls 20 the iris
mechani sm and IS ISR 150 oRAhe baki Baving | pegiaddségmadiszan t he
plural regions. FIG 7. shows a node of use of the apparatus of the
i nvention. The ST h 465 Hds & fOERE a6 uSkaPee hee hseisendo lpandtam iri s
adj usting nechq@o .40%{ qu 25 focus control signal and iris contro

he

signal are given  Fromriei Mhgifd icondt t9bP Sont Tt AfA¥eSP®reRTEi N, the

i magi ng condi tiQn ;¢NtyQl ' 045, cantrolled 9 3 DEC 2006 17 on. the
basis of the video g?gﬁgflﬁﬁFéﬁﬁéa rom thES HufILIrepeL. 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 sequence 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



The i magi ng condition control unit 820 creates focus and iris control data
as follows. Initially, 5 the camera 400 Lakes the entire inmage of jReprc s
i nspection subject 301. The taken inage is shown in the display 510 of

t he personal conputer 500. The user mani pu- |ates, for exanple, a nouse
511, and specifies desired plural regions (for exanple, A B, C D as
mentioned i 0 above), and encloses by a wi nddw frame. By execution comrand,
consequently, image data of the specified regions Ato Dis output in the
buffer 801. The image data is taken into the imaging condition control

unit 820. 15 HePBihle(k3sinecfribei sicent sabhed. obbeinheagichg, ¢gndition
control unit 820 outputs and varies the iris control data. In the mdst of
variation of irPetIgenBPbl data, when the |uminance of the i mge data
reaches a desired ra@ge,,the,iris control data is 20 fixed. Next, (2) high
frequency conponents-of THaGE"IdaPRIAi e caxcrasred, uand €O faeasegontrol
data is output:for_adjustnent. In. ghe m dst of variation o_ focus
control data, when-the high' freguenty E6rpoRentoltedshesInheipdak, the
focus comMrol data isnhdeiefpdned, 25 Herein, the steps (1) and (2) may be
repeated. In th?i ex% éd%t%gg,L%ﬁéspfﬁﬁaﬁnréﬁ?oh@a%@t6I E%?olbepéﬂsbntted

are isol ated angubndepengent @palg§kgﬁc. 0D6 .18 the imaging plane.

However, the apparatus of the Tnbenfloﬁ%Fgeno? PROYEednt 6P8UERSPERY ons,

and 510 of the personal computer 500. The user manipu-
lates, for example, &z mouse 511, and specifies desired

plural regions. (for example, A, B, C, D as mentioned

14
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 is taken into the imaging condition control
unit 820.

15 Herein, (1) the iris is controlled. The imaging
condition control unit 820 outputs and varies
iris control déta. In the midst of variation of iris
control data, when the luminance of the image data
reaches a desired range, tne iris control data is

20 fixed. Next, (2) high Zfreguency components of image
data are extracted, and the focus control data is

- - 4 o~ - - 3 s
output for adjustment. Ir the mids:t of variation of

th
(0]

. e : N L
Cus control data, when the high freguency component

r

(]

aches the peak, <he focus control data i

[N
w
.y
(]

r
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in, the steps (1) and (2) may be repeated,
In this explanation, the plural regions 2 to

D to be inspected are isolated and independent in



partially overl apped regions nmay be also set easily. FIG 8 shows an .
exanple in which regions E, F, 5 Gare set in the whole region W &m3dDEC g
partially overlapped regions E, F are set. FIG 9 shows anot her exanpl e of
t he apparatus of the invention. This apparatus is suited to a case of
changi ng over the address at high speed. In the prior 10 explanation, the
regions Ato D are square, and the X-addr é8s and Y-address are :

i ncrenented. However, the apparatus of the invention nay have curved
regions. Such regions may be also applied in the foregoing enbodinent. In

t hi s appar at us, ere. | LCie i al _.owance in address setting.
As shown in F|cfﬁg,‘§§§§ﬂ$ngygh§f rgéﬁ%ﬁfE'?%Pe §P8a§8fpslﬁ%tﬁp§ case, the

Y- address registgusn?idA is71dB arg; nged ralt ately. Wen the
g n?1dA is74dB aLR;change i%%grr%%}§§gfsgf

address data of one Y-address register 711 used, region
speci fyi ng dat apfetisheynextrYapddyess il Bt en LAsthe ot . Y;addr ess
rggistgr gllB (gr 711A§. A smﬁigh 7118LF§S:%§ki§%hb%8% §Sfe?§%ﬁiﬁg to use
which data of the Y-&addre8sshegisstar ekbipier iAldBichandqd s Echy711D is a
switch for determining to wite 25 address data in which one of the

Y- addr ess°r egi s€efse F41ALn7148. wihkeaddyess dat andspawtpet 1f,rom a nenory
(RAM 7 3 DEC 2006 19 740. On the other hand, the X-address registers
712A, 712B ar eCEPEHARRARQEETOORE Bl t Er natebyr.Wien the

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

10 explanation, the reéions 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 T11A,
711B are changed over alternately. When the address

data of one Y-address register 711A {or 711B) 1is

Fh

20 used, region specifying data for the next Y-address
is written in the other Y-address register 711B (or
711R) . A switch 711C is a switch for determining to
use which data of the Y-address register 7i1A or 711B,
and a switch 711D is a switch for determining to write
25 address data in which one of the Y-address registers

- =

The address datea is output from & memory (RAM)



address data of one X-address register 712A (or 712B) is used, region
specifying data for the next X-address 5 is witten in the other Xi@dUregy
regi ster 712E (or 712A) . A switch 712Cis a switch for determning to
use which data of the X-address register 712A or 712B, and a switch 712D
is aswtch for determning to wite address data in which one of the
X-address registers 10 712A, 712B. The control timng of each part .is set
by the timng pulse and clock froma timng control unit 741. The
apparatus of the invention can be used not only as a nonitoring system but
al so as a parts’4hispetr ibel bonesyisde WHhenyughAg-as gegggitgggi 997$ystem
is effective when specifying the nonitoring regions. or “exanpl e; “the
entrance to a bUi¥Rliage or> e ndoangan oberset tasnatBPYi t ofjpg £ggion. As a
parts inspection J _ system it is effective when inspecting parts
arranged 20 orfPlifEF PaseRtednenoX-madabstsatreghytpattern et chipgy  For
exanpl e, parts to be inspected are disposed in the regions Ato D. Parts
to be inspected ¥ ntitde TTIEAT pSPeidE Bent - debadiict othel eaent X padd Se s Not
limted to parts, it.is 25 effective also when checking the characters,
numbers and syrbol's Print et ot KT eddéreeni rebbster ofl2®omponents. |t
is effective whepn, checkjn et 3 DEC 2006 20 or not specified parts
are arranged corre&c)t] y ‘(‘)ng"g#]e”n hﬂzcl 1S & switch for determining to

use which datz of the X-address register 712R or 712B
- - - ’

e ] 4 SRR : :
and a switch 712D is a switech for determining to writ

T

address data in which one of the ¥-address registers

10 7122, 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 2 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. 2As a parts inspection
system, it is effective when inspecting parts arranged
20 on plural positions on a substrate by.patterh matching.
For example, parts o be inspected are disposed in the
regions A to D.
Parts to bes inspected include IC Chips and semi-

conductor element parts. Not limited

E o D ey~ o ) C I
25 effective also when zheckin
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and symbols printed on the printed circuit

componentcs. It 1s effective when checking whether



printed circuit board. In the apparatus of the invention, noreover, since
addresses of the regions Ato D are specified, it is 5 easy to incod@uCatss
i mge 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 3 not there is any defect (such
as flaw) in other regions than the 10 regicdtns A to D. The apparatus can
incorporate only inage data of necessary plural regions. To the contrary,
it is not necessary to fetch inage data of unnecessary regions or inmage
data of all re 1 : atter first exposure, the tine
required for fg%gﬂf%a ?%éslﬁﬁégﬁ%%tgﬁlnéetﬁhﬁf 9?8nFPE ecFﬁﬁgPﬁgtpégion is
substantial ly she{feogd: s:E0Mmas with the prior art. ~It neans that the
i nspection time can be shortened. 20 Industri al Applicability As above
mentioned, the present thRy¥esbbHA:+etated o] PLEk evice _and
nmet hod, partlcularly u5|nggé$or exan%%ethte éﬁgghggggbrh%n g%e%ﬁaglﬂﬁvunit.
Mor e partlcuIari@dréhee$n@ﬂﬂim@nre§1@ﬂglAcaelg 8gcasg 5CW?EEH°r 0g; o
apparatus. It can be also used as a parts inspection machine for
el ectronix deV|%@%ysuchl@sozpoﬁatnuxmaﬁysaatadeybﬁeoaﬂdrarséﬁbﬁgndHSBOr
device. 13 DEC 2006 21 CL Al MS

the regions & to D. It is hence effective to check

whether or not undesired parts are put on other regions

than the regions A2 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 noz
necessary to fetch image data of unnecessary regions or
image data of all regions.

15 As &z result, after

oW

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, & 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

liguid crystal device and a semiconductor device.



1.  An ifmgi ng apparatus for use in an

the configuration of plural parts on a substrate, the apparatus .
conprising: 5 an imaging region. having a plurality of X—addé%ﬁé cl
a plurality of plural Y-address lines forned thereon, pixel ng

near the intersections of

each pi xel . .
configured to provide each pixel with a reading address; a Y-registe
sel ect an arbitrary line out of said grglltéfof Y- addr ess | i nes;

an. X-register to select an arbitrary |1

15 said plurallty o]

i nspection machi ne which inspects

s and
or ned

the X-address lines and ;he Y-address |ines,
havi ng an i ndependent addres and the inmaging region 10

bei ng
r to

f

X-address |lines; a sgquencer whic g{ y e_X-.and isters wth
address data for snglaylngé§¥ﬂ1$#x:£ ?ﬁf%léggﬁgggffL§OEOEE§fﬁﬁh@?ﬂg
ions that conspepeiédn ndHige WBONELQ

ngts on the 20 sgbgtrate within the ima |%% realon n%ﬁﬁ?ﬁg lﬁgoeéfsor
whi ch transferpthala@dmassodkﬁEtdﬂs&fﬁteseﬂHénSﬁgarée th%égg
including _at least a first nenory section having store refs
data 25 for specifyiamg ismahimi xedgioh r R ong §0£>KL§§QQE@>/”8ftg Lsplura
parts, and a second nenory section having sStored the d ress ata for

speci fyi ng eachipegebntd aDECR2GA6 t 220§ oI @gh DNS-§QAFESRONTLRE @ 5eg0nd

pl ur al

parts,

10

15

20

25

as
thereon, pixels being formed near the intersections of

the X-address lines and the Y-address lines, each pixe
having an independent address, and the imaging region
being configured to provide each pixel with a reading

address;

a Y-register to select an arbitrary line out of
said plurality of Y-address lines;

an_X—register to select an arbitrary line out of
'said plurality of X-address lines;

a sequencer which provides the ¥X- and Y—registeré
with address data for specifying each pixel 'in plural
parts corresponding regions that correspond to the
.configuration positions of the plural parts on the
substrate.within the imaging region:

an ‘address procéssor which transfers the address
data to thelsequencer; and
| a memory unit-including at least a first
‘memory séction having stored therein address data
for spec1fy1ng each pixel in reglons correspondlng to
first plural parts, and a second memory section having

stored therein address data for specifying each pixel

1



the address data to be given to the address processor, characterized in
that it is applicable even in the case of inspecting substrates different
in configura- 5 tion of plural parts on the substrate. 2. The i Mm@ DEC 2006
apparatus according to claim1} further conprising: a display to nonitor
an imaging signal fromthe imaging unit,_an iris nechanismand a focus
mechani sm 10 on the front side of the in%%ing unit, and an i maging
condition control, device which controls the iris mechani smand focus
mechani sm char adteriSfe@H°n PFHIPRA L 4BGi g ceadhti pAuredntpaait sjesce
controls the iri ani sm and focu 15 nechani sm on the basis of the

i magi ng signal s ??%ﬁ%- Hgﬁﬂlﬁ%%ar%ﬁﬁ%ﬁsglg?nAﬁorﬁﬁgiﬁ@dW@ﬁﬁowﬂdmemwﬁvin

an inspection machin i j.ns ts t onfiguratiqn of plural parts on
a substrate, charact eﬁh\gey&ﬁ{n&{lhgfg %31/ Q%% asi 'gé:'aEHlilr?@@lr‘Pg VG o e ng
a plurality of Xaddress jplt and ity of Y-address |ines formed

t hereon, pixels being fo%ﬁggﬂﬁiﬁﬁ hﬂlg%?%$§%8t?b%§~6Fthénx£§aéﬂ@@§arines

and the Y-addressilonnes, peagh 1 Pixeln hgnggﬁgggggt address, and the
i mgi ng region being configured to provide each prx Fwith-a r eadi ng

Bor o iy o V7 Rag aod 1 nes: an Ty SgP-a8 Sbbatd-BRC.AMR iR € ool
claim 1, further comprising:
a display to monitor an imaging signal from the
imaging unit, an iris mechanism and a focus mechanism
10 on the front side of the imaging unit, and an imaging

condition control device which controls the iris

mechanism and focus mechanism,

characterized in that the imaging condition

control device controls the iris mechanism and focus

15 mechanism on the basis of the imaging signals from

the plural regions.
3. - An imaging method for use in an
inspection machine which inspects the configuration of
| plural parts on a substrate, charaoterized in that, by
20 using:
an imaging region having a plurality of X-address
lines and a plurality of Y—oddress lines formed
thereor, pixels being formed near ‘the intersections
of the X-address lines aﬁd the Y-sddress lines,.each
25 pixel an independent address, and.the.imaging region
beiog configured to provide each pixel.with a reading

address; a Y-register to seléct a desired line out



to select -a desired line out of said plurality of X-address lines; a
sequencer which provides the X- and Y-registers with address data for

speci fying each 5 pixel in plural parts correspondi ng regi Oil? ﬁf@tz "
correspond to the configuration positions of the plural parts on gﬁﬁe

substrate within the i magi ng region; an 23dddress processor- which transfers
the address data to the sequencer; and a nenory unit including at |east a

10 first nmenory seetdony Raming) Stor 1ergj.n address_data for specifying
each pixel in regions cor@e/spondi gg%?o&h% r'sl{laspﬁ Jaﬁle?)ar?%,xéﬁ%gjagg%’éond

memory section ha nglaoredibbereln add i o & 08 SPeciiyipg gach

pi xel in regions corresponding to second pl ur parts, e ddress

data to be givenX-addresddressspracesefencdrt iSi @PRbISAPIE eMEN {0 the
case of inspecting substrates different in configuration of plural parts

on the substrate &)d seirgisige nadwihangidageaerad e £di rsie@NE, 5650081
menory sections. 20. 25 o
S pixel in plural parts corresponding regions that
correspond to the configuration positions.of the plural
parts on the substrate within the imaging region; an
address processor which transfers the address data to
the sequencer; and a memory unit including at least a
10 first memory'section having stored therein address data
for specifying each pixel in regions corresponding to-
first plural.parts, and a second memory section having
stored therein address data for specifying each pixel
in regions corresponding to sécond plural parts, as ﬁhe'
15 address data to be.@iven to the address processor,
it is applicable even in the case of inspecting
substrates different in conf;guration of plural parts
on the substrate by selectiﬁg and changing over the

first and second memory sections.
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