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55 23B are aligned in y-direction of the xy- to each threshold conparator
through video 120 scanning stage. The Xxy-stage carrying the anplifier 54A

and 54Bfromthe photo- photonasks is driven in x-direction in the diode
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50 NANDs [err] and a second NAND [err] through bonding pads. However, a
mask is 115 a first inverter [err]. Parallel five-bit outputs determ ned
to be defective when a minute of shift registers [err] are applied ta NAND
portion is detected in one -mask but not the gate [err] and through
, inverters [err] to NAND other: gate E5. The outputs of NAND gates [err]
d Usi ng the mi nute conparison method, 55 [err] are applied to NAND
)

grr], the output of however, .large defects nmay not be detected, -120 which
& applied to first NAND [err] and al t hough defects havi‘ng di mensions
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and 5p § rtgr:éé%f ]é‘ft;g‘;‘,‘ﬂ'éaé‘f'%?edl *Phel] g,'?,g o Fig] g)endll pg to the
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%9i ons an §e @i mu attern wr ragge detection
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di scrlmraaa 0@ @y cul't 60 and e mask -13A pattern 61 allows the converted
signals to: be W1l be erroneously discrininated to have a 35 generated
only for 4 [err] (in the | east case) defect. For avoiding such erroneous
di s- through the photodiodes. Wen the crimination, the bit structure
read out- from converted signal is binary-coded, this the parallel-out
menory 58B for the mask 100 corresponds to four bits. Therefore, any 13B
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45 five bits disposed on a line, when there portion in the defect
discrimnating circuit- exists a protruding or denting portion 63 in 60
and this mnute portion is discrininated the edge portion of a norpal

pattern 62 due not to be a defect. = - ) * 110 to the o
quantization error as in Fig. 7a, there The present inventors have =
al so is a danger that this edge portion 63 nmay be attenpted vari ous @
investigations and 50 detected to be defective. To avoid such

exam natians to.provide highly reliable faulty detection, the bits di sposed
on the defect7discrimnation in the consi,s¢sati on of both sides. of the &nd
bits are read out the case where tne DI t’rﬁa g_ﬁ ure of the 115 '
si mul t aneously_as shown in Fig. 7b. Then, |1 el -out nenory 58A for the
mask 13A there&texr st no danger co)‘ondie&nesmrlde@cﬁﬂglnﬁmﬂdﬂﬁtmnhas three bits in
the central. portion as 55 . portion 63 as defective, as seen fromFig. 73.
showmn in Fig. 8 erterldrvr.

di scrim nating ctrve.. HB or the maskcll W8 pits
portion gre as f Iﬁa\rgg ”Eﬁ}][“?.ofﬁ mi? helcentral nu@e oftE{t as shoun in

Fig. 8e 1120 all]the bi t 5 [em;] and [err].ar;e _andAdtmrram 1oett (b0 Pl S
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bits [err] are ps shownjin Bable 1. : B, B2B BNaGUCRie: “a,. | 7
1,574,511 N 7)TABLE | @hditions for |
detecting m nut e _porltlf on{Bit By tGruta Erec*o?s C, t0'C,: ageagtonr agbor
detecting- Mask | ar al eI out rrmrmry (or “0”)y - mnute}
portion A %A' - A—to Jlerrl. ol "Q' (or lerd]),
and 13A [er’lfh disprmipjtiop @rite}ia in [herquf]act dls[cemlrn}tu[ge:rtm]lt Qoom[tles cdse at
| east one [err] [ er rv]l become as shown in Table I[I.er r] .
(or "0") [err] [err] [err] to [err] all "0" (or
[err]), and 13B [err] [err] [err] rBLF[ﬁ:rr] [err] [err] -
and [err}*to [err]: at |least one [err] [er
[err] [ (or "0") Thalsdnﬁmaﬁdmcmetﬂaon cri. terr ain the def ect
di scrimmating ci rcuit 60 in this case will beconme as shown in Table Il
TABLE || ¥Di scri nfmarton{r Terra Derectimon reslj LS —DEtECTT O T HbUTJt

B 1 . .
ICase g’ n@asslé 1A for mask 13A fqr Q o mas sB Dts[glm%rcrtlﬁm nagt-on
0 L. 1 0 ool I I ' : 0 1
0 11V _ 1 L -1

0 0: absence of m ndte pprtion. 0. exi stlence of Inmi.nute portr on® Thus, flor
exanpl e, when theremxis}] no that therd is no gefectivle portiagn whrle :
there 15 defect}ve mnu e portrons in tthe mask 13A ekists a defecti\e
portion in the sk‘i3B but! a defeqtive m hut e porfi on 65% n the
Such over-1oo0ki ng o1, de TI Ve portions may Nask 138 as Snown [ Fi gs— 9a
and 9b, the a?va‘rsa*&a gﬁ?‘“&'r"r"&‘i‘r‘@‘i‘ng the bit structures of binary signals
from the paral I eI 1Da=tlstmfyrmutebempar all el -out nmenories, 58A and 58B for 58A
generate a detection result:of. .absence the masks 13A and 13B. as shown in

Figs. 20 of any those fr th
bit signals frorrggt]%&]%e ’I%f{;px ?IEE ’;]?trfﬁgmo‘m é‘%&f ‘sngé%fﬁcglgepo oh whil ﬁrere f5
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For subjected te'nadeﬁ@cas Slikrvebmrﬁnsn%ﬂandr?buthderbetamd HF“P h tsﬁé’“@i@lteecft |_on_
results in the 5#‘1"'”2?%? ?ﬁt éﬁ;“gﬁﬁﬂi’bm e § nmlgés

di scrimmating c Q those fromP@E t Il@ﬂaﬁmtob héﬁﬁ als &0m!

detected as @5 paralleﬂmutanﬂﬂorﬂ' a8 edétbctaneesahlomaaﬂ;el-duhenmué tara seadaout and

def ective porti off existence of a minute .portion. For subjected to defect discrimination under the
comparing these detection results in the criteria .of Tables III and IV, the minute
defect discriminating circuit 60, if ‘the portion in the mask 13B can be detected as 25
criteria of Table II are adopted, the resultis a defective portion.



8 1,574,511
8 TABLE 111. Conditions for detecting mnute portion Bit structure of

- Conditions for detecting Mask parallel - out nenory

“mnute portion [err] Ad [err] to [err]: all
(or [err]), 13A A2C1CZCSC4CSA and
to [err]: at Ieast one [err]), [err] _ A

of "0") Bl [err] [err] to [err]: all "0% (or

[err]), and 13B [err] [err] [err] [err] [err] C. to\Q/ at
| eas® ane [err] [err] 1,574,511 Bs - : (8r "0") TABLE
|V Discrimnation Criteria Detep/tg[gpnfesult ~ Detection result Case
for mask 13A ' for mask 13B Di scrimnation |
0 Cogditions for detecting.minute portion O | | S~ 0
1 | | 1111 T M0
01V 1 1 Bit structure of _ Cohditions for detectmg 1 . 0 0
absencg oMasin nyte poptraldm-otit meemtyst ency. of 'm rmihetep&hbn on It ils inpossible
to conpretery gt mate —wrere the-Tegd—out—bhts—of at-aHl el - out “t he
rel atije positi ong\ di spl acement & of 4 efidh el ‘5‘§A(°‘a )58B [are aligdned in

the 2p 5134 pailr %@s@ oatd, &ty due |ta the si %8 errors trgnsverse |

di rect{on hertei nabove In in the ngsks, to/@M ddGeastont @), r arj$l ati on *of the
practife, they|aredaligned in théstrardsverse xy(oxs‘tqage duri ng t he scanni ng
in x- pnady- TTegrTom and Tt Tongrtudrrat—di 1 ffecti-ons, etc.
and there exisf super-posi- and™m nLteB ]?’ﬂtl%lnso (a‘re]’ )detected as tion
errorsj t oisgone {ext-gnt .c, | nc,t hicg espodi { deseri Bad above. The ‘results of

t he B0 10 nt, rel ative di spl acens nt €, of Ct he'iaendnrers dqtection are
supplifpd to th¢ dePect discrim Ba thd parall el®oif” menories |58A and 58B up
inating Crrcurt-60 to perform arscrimna- to tnree orts- (2 terr] for the
relative position- -~tion. Fig. Il is a block di agram- of this ing error and
| bit for the quantization det®ELEY and discrim nation system error) are
tolerated. Then, the existegnce of m%Cm r'\LeXt description wll be -made of the
'35 15 minute portionis det ecte I'n af 1" the corm boundary conparison

met hod—-h—great-er—binations of the hit arrangenents allowing detail® This
met hod] becomes |si Deteationtresutthe |t heDetetiad iovat shift s up to thred bits in the
m nut e[ pataser n| conframpskddAnet Hod aPtwaskydBti chl diiscgmination on |t he drawi ng

to thefrecognrfTon Of |The boupdary angr the t Btsn the

hori z ntaII rection (the dedqcription will bg made o the re¢cognition 40
20. ¢ én erraro-one bit] has al teady bepn. of. tthe boundary. The
boundalry i delined as, considdred in the horifontal directiof -as the gr oup
of points i ch thel_ patterr shown Pn Fi gs.|9b and % oa. '

chang ack (white) tofwhite (bl ack). Pescriptg on has bee-n made of
the. c - fromthe change 9.

1,574, 5!11absence of minute portion ' - "~ 9in the succeedl ng bits ("1"
-to "0" qr "10t;nct Q¢ ol he Stzr? of the def ectl ve port| on. Then, the "1") as
shown in E‘s 154" “gter?p g det ectl on shutter _ act uat ed to sensitize

t he - of thfl e fv t re défb§ t oto S|st | ayer on
the desee i EPIR TN mwé R b el SRR | P e
sl i ts wipait bfﬁﬁdﬁp&t&ﬁs tathelsizt eflo®  trabi@nt | Zdifetioh ehéraname bomndaries. To
‘avoi d imthamagks.ya gmrtheot elettqurof ihg azl;w ¢l dhryaare\pligned inhe rapsherse

e o SRR GRS TP Bl ROl imor o

det ect iyi@hl errfs t ,de Jﬂi@ed aﬂoﬂent Yé&its eﬂﬁ,ng@ure devi ce
3 d#t eaiennreldoivie d:aﬂatcumem ef thescoateman gietkction a%hmpﬂxedsmtheée’satvlséryn-ex poses!a

phot or ésthe pargle}- mP]"st and15§3;up Theat (rirei SR dof FfOE!étdéeltl?"%g t he}
derect SIS Lo gﬁterﬁtﬁ;ﬁa Gl e M e

foll OV\@rror)aH:rl etrateﬂoﬂfehcl eﬁsteh faNf ONBRL deddtiphib® val WeNmadioof &fer ] 38nd [err]
ar eml ImitiutE: pemdn is detdcled it all shet dom-t nd&&' cpmparorangtthfodrin] greste al | " 1", or

o SR A T S S B

subj eCtt bit® imihee hoddongl diretibiethe |desdripBonlwill be\ﬂhﬂa otﬂher&b nitidnl udﬂ ur e of

Fi g20,1§warntigatiopterrhi ong bildhas elecaly besns mfsm boyndaiyg Thezbovmiarmdeﬁned as
considered in the horizontal direction as the group of pomts at which the pattern
shown in Figs. 9b and 10a. changes from black (white) to white (black).

Description has been made of the case This change can be known from the change



adopted simlarly for the masks 13A and renove the sensitized portions of
the photo- 13B, there is a danger of msdiscrimnating a resist film

nor mal patiern-as—a defective one due_to _the \When the defective pOI’tIOI’]S
are excess quanti zation error as shown in Figs. 16a and regions outside

the normal pattern, as the 20 16b. Nanely,. the case of Fig. 16a genera

defective portions 35 and- 37 shown in Fig. 85 a result that a boundary
exists and that of 12, the photomask is successively subjected Fig. 16b
anot her xesult:that there is no to another etchi ng treatment using the
non- boundary Such erroneous detection 1%61‘51116 sensitized photoresist g

| ayer remai T o F h % _ F§°'§?‘m %? :ﬁ"o
Slm le de eﬁé?sl%Ss 2 KtStesit laye é:e(? ] fEctivé ”;5% Rﬂrt ion

phot omask as an‘"é -

t hose of re@\/@-t L g e g,@g[blga

conpari son mnet habhination | of trwghiamesame tol ke lgle:teothesshs twndtlay:at aiscs béladjusted he

correction of dep 1"%8}51?; ra’éP@JWéaﬂqs ab :Mt?é!! f 6‘@5’6& & @Wﬁ&?"?%@"&%‘l"ﬁbr 00

w |l be descri b r YARE MR

patter I’h CaSSEtde@ecﬁﬁDﬁt ﬁﬁctuﬁe 1E Q%\@& :ibss@h 51@2’6351 exposeWh g&lsdﬁlhﬁfiﬁ ive

portions are i ngifig 15@ The comtitians faridecting a4 Etnddef«evmgkmmaw n@gﬂ@k patipen

nor mal Eat tdfn '?;%‘“‘i 5(—:’§Fl t“t"fson a)[d(?éf’ F%ﬂi‘pcﬂft"i on, ffaref i 75
AIZ; s th

positioh of the- ﬁ Qﬁ@ex ésumoﬂ&a‘e%stbmsmprtlon
in the mask are reﬂe. Apu’t, and rafbrralum’ aJnhm Oﬁmmae, gihas expass t phdtemask erie

Then, the defec and 3, gee alh/{Ps. suc ¢h alg cled to ¢Mlgbeeatlaz%lheh%e an

ient 15012 LR AR eSS DAL, R
vacuum de- e i pgﬁ,gu;gaﬂﬁlﬁ,\ﬂu«pgea res, 05|tpe on . the
gl ass pl at e | n @rmd(patnm asle@fesuw‘qmeduetto thee chlreecthedefwwprpehmm mrqxb '

sl SRR R SRR B

will be descri beg 16bpatotieF rresancmatt exsdﬁ)f eﬁidn\niﬁieméﬁmg(l&a naasnfgt ddﬁ y
The exposure dehnuc@r Se ronemis detectionmarkbe Tmmlzeﬂ hehots! bbiaesn mnaivg;ig%on .

ted strugt
the 40 . car ced %&)5@"&?7 %ﬁ)glgseo l!::tEFIog SUC, tnvep
by et chi ng t-o ?:la& tliesp&‘d? {m@
nor mal pattern. mxtxthseamnﬂgoﬂmte&ive i’umamd &ngovet:mmme@hotom\ﬂkaherb ®F €@ exi St

two ki nds of - devillchs \ﬂescggﬁbﬁlmﬂlbelépd Hirsty j angPrgvide A crerrorm Paggrn.

portio i n qge R o ﬁ g&‘tot "bﬁ*ﬁ ﬁf as Ff’é’al?@éﬁi %ﬂ"‘a@g

an optital € defditl ee orﬁ&da damb loP ove
this stage 39 td‘uf@u ormidmttk«)m wah oxmt miumﬁlkuondhﬁ shfss mstmqwmm a

COl urm 46 ext en eﬂ t aﬂdhu FOTI'IIG.{“H gh‘:ﬁgelg (5 ¢ ls .vac ﬂmpf:
performed ang i} ﬁ!&%"gl’a éﬁ‘ﬁ&ﬁ‘ﬂﬂééﬁiﬁ( o%t&man e glad'p olateS i ¥ SYavuun] Moo
practice, the su eet‘d 'bB1 dorRtted ik I;ﬁl ﬁﬁn ) aépoﬁty@pa@aﬁt e{m say\sﬁ)amlmng .
correction of Qé}l&h lﬁ_hatqn@ ‘f"‘lh §¢fl "rdlr; X ploptorgs :SSI cuv gf’gﬁ” j
having a slit s%ﬁoﬁ n pg@" nthe
Cover ot ab (BT TE e L AT o s&a,
cylinder 48, a @I.tm mhvemm fwntlolsc&{troiledby rmmkpattetmc ein V\/m ch t e
pattern is adj Uit nll% qu t41v9inetahy-scam¥au t é’VhQ‘TE‘bﬁaﬁFlsth’O kings gbdefective t i mes
1mg

as |arge as theg %ﬂ%ﬁﬁf i hUﬁi'gﬁmL" | 1y p%rﬁﬁné"‘@o&é‘éth

Accor di ng tast hestah eoenteditons isiia §e39rﬂih|63 ¢l ahdditton@OdeBosi aomugsred t 110
i ncl udi ng def extdlymn wttmims feondthe [varripo4 tcaxmtmgheroeesﬁ shnuldnuer aerfnr

pressure nercu rﬁ{‘mlo"ﬁ" mm epé?r?ecrtﬁ!r:@em corrwf%ﬂ Ofoclirvg rfegﬁﬁe ew metal jfg%

novement s of these 6. §aSingll £ sli?Ch rns and may be

m s-di s¢ri mSﬂatdlstpnseHymahi mpparlpaal dfythe aiicor0| hdedudigly aldiiptddetas] suat tmasksoaibe i 11§
t he pai of mas@ynder rﬂst 18 %1“ mn d‘POtG’e‘él der 4mam tigule tip owhjehy de ggt R is
enbodi defgéﬂ:i, }ﬂm‘l{ @"i‘fghg% movg’(i‘ te

i alig t%

‘T‘:@sgf e s}ﬁ %ﬁ Ttion
in the Wl dth |lﬁ6rﬁ&ftarﬁ e S¥inélu ﬂgarrﬂ‘éf&!tw rliés ah@the pOdie reof
precisely béﬁeaanhultrhelgbmrssnre werdugnkmpt Flan B [aetpm ‘damasies rcal | mbldgtecied ei20ed

Wit hout 125 47 Peye FHVE RartE dFcor pRgpre ont - migg drsarrl mbt el on
the accuracies oty Q'QE‘Q{"&C g pF’fhé]?ﬁa@?g;&@ E,égﬂﬁ& ﬁngvg %{ﬂ Eélﬂé'j it
i nspection uni tmosd&lwarmg’mtdelfec 1: poktfondf e O argBythad Ngm or aEidan Erargei' n
thi s enbodi 98ntmasyd} preciselycbenentiotherabiaive ensonthamad Mmsét: radiablpdete@8d without 125
portions and t hﬁt‘pg%ﬁﬁja@‘ﬁ" g'[ﬁgg %"f{.‘;}g{‘cﬁ‘ CQF ”@p\%gt ﬁ{ﬁ;&é ﬂ{eﬁ@ﬂgﬁw@ ofithgtmask n

accordance W t hyrvee %Edi' 14 £864dimem Odefectitd
1,574,511 information from the cassette tape 38 to pomonslﬁ)nct:cnher @otitiad ﬂfefb@BSaseS are

carried out 6Bsidrtermingithprsit Widtheip aprgedsnceoiths aregorfied inta eassctis tape din e defect - 130

I nformation stored in the tape. Thus, the vol tage; a second circuit neans
for com correction is reliable and the operation pairing said electrical
video signal with said efficiency is greatly enhanced due to the second
threshol d voltage to generate second 5 automat ed operatlons

o 1 - v Y T



medi um may be any one such as a disk, core which is coupled to said first
circuit neans, nenory, etc. other than a nmagnetic tape. A for storing. a
plurality of said first signals randomaccess nenory may al so be used to
froIsaid first circuit nmeans and for shifting store and read out the

infporpation for said first si'gnals fromthe one end bit 15 correction of
defi{g ve masks. position at said input to the other end bit
80 Nu/a nodification enbodi nent, defective position through the central
bit position. portions may be renoved by the use of a laser' thereof\/ .
succes‘é’i vely, said first parall eILmJSUbeam Nanely, as shown in fgig. 14, a

-l aser f-eEan oS Ut du Ui T._sal,d osg! [ or b7 e.g

an Ar gonth m&mag‘l&mf E@; e tape! érmf geﬂiigiﬂﬁf'fﬁé‘f b, 539% %‘1 | central b' t

20 i s ustkctian isr religblatand ahé awenaudnealpatdhgrsmdteleytrmﬂ videp Gighdl wath sai@nNd -f rom the

prece g;'“ 8.} is 8‘8’%“% prehapeed edue del thief sqcp Qvobmtnpnaramgdond S¥eceedi ng

bi t pSI id 18 the | aser
lP Qﬁﬂnvén%or?ﬂ ngt ol ans for esbqlgi e

beami s lnﬁﬁdt t@|thblab0\&08inb¢ditﬂent aFSﬁC el@éﬁ-l@}d vﬁieo Qlé al GEIRL §; afalf E‘;m the
i nf or mat ¢xemplst theadformatian redorded in @ stlm:sholdrVolt ud’ gexferasd thidd sigaaleoupl ed to.

a as dent ayd thigd-th
Casselbt ebaﬁdsgg:‘foigg cce sxv%ﬁ?m‘gk ﬂrﬁlﬁé‘&g E al ng Hl %m}gﬂ ,,T?ggﬁ U%grlst yﬁ( ° {)f

storing ge

-sai d secmadoxg;egﬂa her, tﬂ:ﬁmmn edc tap S&ﬁﬂsﬂirmﬂ al pleval it® SoF [5aiQ G sig ¢ |aser beam
second craam %;C?ﬁe BORYy p be psed tq. n fromaiid fisheirdit nselarandztbr slrlftmg certain area
by rqtsat an {jlc’ttv%t mgf’g“af‘?'brf?rth ‘h st ofigpals fro ?’t‘?“eneﬂfi Se r| SNs. .
ctxon osition_ at said t
Nurreral S aHodifi iofilefbbdiMent, deiecBod dpbs‘i}f&lt th}&ﬁglﬂf#e ct l:gh;ao S' tion:

denser Immsmam removekEbystheug e biwdasen s eferdd £ autcessivdly, Qbig ITirst rdﬂelEHuE al bit:

posi t i oana;}r;e ly; 39 showaip Fa; :H gserf phtﬂmasn A pmthag tlkaslurams' of Flid

St SRR R e e ave

are ctbcﬁ dérdétive [pafiond B a b&gmk rman
O f enI egUnghﬁstu‘ndlaticm sbit. of BE3BdrbbamdseC cmd‘als bigpeditfoni; |3 seemd | aeillelfduom said .

central ‘ci?ﬂ 120" é&e';c %:5}0 Pgi !;§‘77 a“gtfg Avi P&W“‘%W?‘CE s?‘glr’!*‘dﬁp and from i he
precedi Nigy Prisths a sagﬁ’é}é‘ém ﬁmﬁga:d cedi ng b' t
. posi t | OnsanMrtg he eﬁaebiant (The aas fruit means and for shifting said. ' ;
. cent A ce "tafli?ﬂr m I Eﬂcoqﬂﬁgnstlhfrﬁmt@ﬂemdm:wwef ects inm
asks ¢ S&é’n %‘&1 'éf de&f}?ﬂge;l s% i fhﬁlii‘gﬁ %ﬁ& il § el here?} 0 said |

€

~detegpe nd& ge €S miduaii miask I a'ﬁhe b&aRbessit écroﬁdﬂ ﬁ@'}‘-@ﬁlsshx Orgsst or J ng a
pl ur al i tdetaits oti:tbls mchtbq;d: aaéa@w@scd—“m pmheregxstsr nmeputting tha- plunsamydoft bid d si gnadl s

from sai ubf‘nﬁé it ds t%ﬁlﬁ P%fghl em @1" fale neans and
For S R ﬁzails:: o] e SR DR i oo, the
oper 35 Isszfzpomthe one en bit - posi ttdhﬁ'al&iit poiiti 5 téhﬂt obl ci ency
is gr ea:éz wip defgaselin masks cantbs llehﬂé)l}'ot mmeenuimbuttof bxsh tsmupletdho h the ‘
Furt her

°‘§ 5& @%% e, Eg iy E:a "?ﬁﬁﬁ hereof
SuccCesslgy e§ cauﬁ' ti:) dfath:e\étl nH?}}'goa W s :hl :llgrmd third -

par al4bel pomdns akv fhbstly e jogiated, theloperps o&aﬁ sheam énd empbimanhtfsma Mpli €105

|nformattl r1¢ffi°1 y Yedr Al it ty ©fthe *GTFPEF bl poi ﬂEOllshthlﬂS obt ai ned
1 the qelbd “?ﬂe‘"”a? R it g e o

posi t i Orbrad} QAGRAHES infdr hel udlity S aiB TR $idndls id rom the
precddi ta@md ls !;h;cds@dtl inthe careertidme gakllehfrb saelmxmed Hitopagitiem ahd/ Ilnpr ove
posi ti or%'° seth, thed ?é“éf‘;’? dective gortians; Pmbﬁhf’ E eand, succeeding bit

can e ellabl¥r

Bost 1 oty i R S PR e e

to’
Britich Pa anton IsOdﬂ’aQﬁPeﬂoVBrlﬁéhl QPadehy S r@t()!fgniﬁl gaﬁdStprs
Appl |5§atA1mhc2N@n I\MZQBWB(P gi ishedi unerd mdblr-out pshif| tegidteromtd shpdntrol elgbst err and
a contray WI'EE@E % ‘é inFﬂ“bW‘swa?"H'P?)lt Eﬂe'f"‘r ‘bﬁ?‘tsﬁ e%‘w“ts@l‘ ihal to |
p , 1N lS i3 lbse ldeo §ec means . havi n
receive s% ! r§ essirfg g an? Qlléséﬁiécgﬂdm dﬂls‘ﬁ%hﬁgg g&  scl osed a
vi deo mcrn:dl b@lgmaihﬁas aattengma:rt |mulel-<m shifg ITegdistdd a2 SS tdigrorlevi ce foor -

procéssity qdeéerwewbdm semvorier si 4lst°f reneive ad gpeeamd osedectioreci2Pi cal
Vi deo gﬁw ok e T ﬁ? (g St anda
control shal; a thﬂéﬁd{d% Rérhtor IFGIC| SFAIRDut CAMTY GEidtdr  and jto receive a

second mhectingoan fird 20 seoad Sanfl O tidainvierminal go mewmg&rdcséleétha sngsalgnal athird
gate afh@slwmoh eEATTESy ngttea er‘ﬁ'd ‘esﬁ edtlcrmekanp rﬂ@roreeqq‘enaewecltzﬁu cal

Video rEithiene o gagg& 'w ree T S £§é" F%ﬂ"gﬂs‘&%ﬁfﬁﬁiﬁ whr eshol d

vol t age ;ﬁ@tﬁ\ﬁfya?ﬁr firl cirbdd a}n $260 anﬁ‘ﬁﬁ dSpa lel&fix@slﬁft@égmel’r@ generating
a first,compsigonc edaettical videorsignaltvarhimi milfortct;tacemwheeheasmmsngrdlss‘whect i on

si gndP: “seid firstthresheld yoliass & sugeteclpt eSjdoRarRgng o sad bearlipl 2nd atdid e

sel ection neans for receiving all 125 level, a nornmal or average |evel and
a dark signals fromsaid preceding, said central and |evel of said
electrical video signal res- said succeeding bit position of said first,
pectively, a flrst circuit ~means for second and thlrd paraIIeI out

o, o o o o T o o




all at

the'

i Magge Off tiF rst- 70 from said .preceding, said central and said pattern
corfFesm w the quanti zation of succeeding bit position of said third
iparal l e in ni. rrum patter ns wi dt h anql =741§1@ out shi ft regi ster are aly

—éT t he rer—of—hit e i nary bl Ila.l ST \vaean

gener at @
(second

d fir ggccesb,ﬂgcp‘tg’@ a?ﬂﬁ‘fﬁﬂ g%ﬁaqeve tcggq’

st d 65
g.h 3?1 o WEE dall feork) il pr&@tﬁngj ﬂ; ms §!?t‘-’con ng%}:

t hat offft he b| Yaid ﬁld@ﬂdlsuccelamsbcpot 1oor dflnher dhd tof sdide BWtSp n@ﬁesﬁc’tused

78  verf#d from& heersaxa ons!fpar -qu lw tnthsan'dntfer pfsbn;sqfamary -

second r said thlﬂﬂdtth%t ?e nﬁ; ég“‘gg:tﬂ‘agﬁgﬁ first
uantization of

respecval y as tti lr’l, p ﬂ‘aﬁrtﬁ'kdpaeil 1-b tﬁe Kink the

si gnal j@can- 15 oet shﬁ'alegistmaﬂ'kal gttt eesame levelrte s pomber Ofoblsaofdhef binaiy, sign¥le rcoed

fiPom t [ ijmageltof. geipeate |5?'§tﬁ af‘tl‘érs?W ‘i’tprs

and al 4 thhe cent ri2 ﬁk@idmt bﬂ{gﬁtp% Ebdt %ﬁﬁ El(ﬂl}lh@tlrﬁagi f'Em %Egggﬁ 7

bi nary @i gnal s COfgan sbtdnor said third and the central bit is \éBip zﬁ‘
image @ the secomﬂnq;battspﬂtwplﬂas tlﬁ biminheodedform nsepédutltl in hm;sked bnsad signals zoat
¥fle dedction Bf hwi Eé?d%:;gyﬁfﬁs%“sfnﬁﬂa@ Bt ¥ ygne Lg‘{ ipt ﬁfgorso
a desi @d first SFPHE W Terns rs carri lﬁﬁ,ﬁ cf,{'erg%&g ﬁgﬁ §§f wén on
a sem d@nduct or vvafWHA'IaWEO(rIdmngs.-e Table I1 lviarté&leo:ﬁﬂe@m ge ©ftht 8ddond gatterand
\glger ei each rrask |lsAfm¢thﬁ§bI°ffm mttlftt% ﬂaﬂ@ Umlen el?mgttﬂgvfede m;teqfatt'tﬁfmbnteyomont ine
hary gayer W ﬁjl a{éc din og legIIEgﬂiN (Eagﬁﬁ:dfug m 85
the i nefle of (fle g reirnreaae fatﬂad fRm 2 SHA namba%m&q?mea
corrspogds to t leyet ofaan aquennatembéiploateé 1n a ptghals @Dm&afted freml thyemage of the

anti ZRtion of tmeed%ﬁcwg% emdt tgetgj qarspands t

esi gnell to apd GREEM fnir?ﬁé% é"b rﬁt‘ﬁ’t} SR ?t‘t“t:&t?‘éa lgnals
predet<@m.ned mM niakemn predeteinhed CoiRvdRIn Qattdrh Ortohviied rm.ﬁtettﬁ kHeStirsd &
wi dt h; B he met hod “mbhrpm method ¢dmprising the swm of; | dargar thahathat refit thgf binirg bzmar y
ysgnal npunting a B "F‘"Et)f‘ nair fif | sigpilapnagks %“aﬁé’,‘?m’?ﬁ‘%,s co,‘?ﬁﬁ“’ dmtéer éf
patteri@ard thg mouly ecpfr mth% 95

e'ﬁtﬂl @ELS of the patterns of the _the stored bmar; sig
conpar @ with eac Imaelt”sd 1htot ¢lact66hl Grmeverstgnﬂg limeggesf e fiRe ppmtrﬁ ezrnESalsmf tlte e

the st @ ed bi nary“§P ﬁmlas co verte e °9$rﬂ#hﬂes=°mpm witlopash
oo Wonel o™ | ikl e e Bl S e
centrafl bit i s3scogpar sﬁate alea tﬁfn of Ml @ 6kt nd 100
video W gnals the stiring ecblitrahtarof/ bits tdsblwylvqmtads i camectdueaqcmtdmglm mte)lv
si gnal llon the bagualiromespendingt to |5ﬁﬁg@méﬂ‘“‘¥ hdn éﬁ?ﬁrﬁ En and. t he }
fe5e rejgerence thr & R;Lﬂ' ng eUc%ntral bit of stored bindift GEddn l Qﬁ
the sefibnd 108® sskighals\gittathp lebdhadnidibit dFfthddtdred Ofclasay, rb.leﬂa.emdmpatets&rpmsf 'S~ 105
carri ej out accor thnrg tignalfagol & td\/d@tp nalngnger r emnub rdrichomgski blasnthei mrinnte
in the ecifi cat pgﬁ ﬁat}?%’nﬁef eq:{c ), and port1on existing in one of the tyo pﬁtcrns
5P tec least on the a{n @g osition of thjs m E‘ﬁd ortlon
ot hodll of i NSPeCHizild by toknlssng G RIS AP ad g €11 febbed tiheqﬁsuﬁ e Ma -
accor dfihg to afby oﬁlmmgorﬂidtempmmlaaugrnéeoastsl . t he each end bit ofo

the stflred clai fjn?ieg Etg;ttahereptep{wl “\{%:E l; @ost e @adgqig out]_\ﬂlgctbmgz l}u ﬂap@ SO
ptect a m &g rlr’lmu foﬁﬁhfmt Q E%t iti hﬁﬁ?; ﬁ teélg

e

TE”

as to

ner ei " fqre defi aeal tw@ PAtt mspOI‘tIOI’l exl st ng | fbrie

“det ectj def s |2n at thebst dnanspécuhi\emmmd omhef 3wt>|masksof th| S m nute
portiq hod of ipsp gting

resulv

T gttﬁ‘éﬁmt g g e satnss'dso

28 to 4 MeNDry_ NE8isof the stored bmary signals and th figd phdtogdhsitide h@prid 6RB thieny
t he c_ DN Peadisvly oﬂtdemtum they Hinalna ssignble mhqlstcé ong prifciple wtacmfshamdsk 120
| eave 4

si gnal. reg?r{a“'sm ie} cg%o‘??“%%"ﬁ i‘"qga"i‘ rﬁ“’%e O §ff’€§ha{’m ms ERoFonsxistingn g
1

. (4
i nut ofbor ti ons el 18bkeierting the Coton BYMAdar a1 3 holbsenddfet mARpiaiaNd
@5 the c3l WO pat [ er pértions and leave a signal representing the C@bfr&pbnd\% td1@heridefice gpoedriesn
exi stifly in 50° baundaca r::)rtwmhedstmafm iones pelztorn ongigs l:fgwéer@t °’t¢|§@ %?efﬁfct 125
e two patterns
masks.; P ethod o:" laCC I’dl n ti Psafd :@E rom

5. A NRGBREIE A Por Lo A %sl A ﬁmE pon g

si gnal 3

Béundall es i n t heplpatityesmbits mksmaqcsigxdlsngeto ehmnrrg dhe [Wﬁ&)s&hslﬂwsmhtdnama
obtainf fromthe changes in successive correcting step includes the steps

of ; big of the stored binary signals and the coating a photosensitive
naterl onto the 55 results of detecting the binary signals whole of one
QLN -e- surtace of _the_ mask 120 corresponding to boundaries in said two =
det ect ed to ‘have the ni nute portlon existing patterns are corrpared Elo) as'to
_cancel- - in: ‘one of the two patterns; si gnal s representing the conmon’
~boundary - sensitizing the photosensitive material port ions and | eave a

-signal'representlng t he. correspondlng to.-the -defect or corres: 60
boundary portlons eX|st|ng |n ~one only of ponding to the naterlal except

A N 2 . . o

. ..,-
ame

e 'I'ev"el and whether said signals signals converted fromthe @



succeeding bit position of said first parallel- converted fromthe inage
of a first of said 65 out shift register are all at the same level, two
patterns and plurality of bits of t ; i _—
preceding, binary signals are converted fromthe inmage said central and -
sai d succeeding bit position of the second—et—— t- 5

of said second parallel-out shift register -ar wher ei n th er
of bits of binary all at the same |evel and H " u " aI s
cowerted fromthe image of the first 70 fr ’ sald central

and salld pattern corresponds to Lfd,5buanti zati on of succeedi ng Bit

posi ti ongQteedap Pit Ssttroq PR rhtpafallel! h%onvgm ﬁumhehﬂtateegfrasﬁrw dsflaand the out
‘ shift r egmtSdhmrre@nﬁter &re lall at tHe 8 vRY, | W Ipattedns idNpIGTaligf ofbbitsSofthe t he bi nary

si gnals, wtmhermld siggals droat -saids atededingr sb}na@angulalsaremermdroyaqhellmazer ted from

| the igag & bit-positi i tter {Sald first,
It £ A re s e

means bef salﬂtm dihg saiﬂe:bﬂ ad@mt pattdriragreespdnds thf:l natnmmhtoern transmt
daid fi rstccejes bit pasitie efsendtlsulggaﬂﬂr r the. émumme mzlamdqu #nd sthe orpared wi th

each s5i AT SSEFTEVELD 5 gnd. Ridati .q?%ﬁ{htﬁ “of e ol patedin t N€ st or ed

binary s GéHsigdal, ondd %@tudirﬁtaslrsl cltREaEALISE € R S n Wcami drsfirst,
Verted f scoond drahirdpatremenns béieg daised to paerte@rfmrsef@andgopf @alf hutqrtd sel ection

- signal . (ransmit sgid firsy) e'g‘ ted ey %wd E ﬂgﬁ! ;ge cbmary i 8h end bit in
the sisor @glaaih n%lf ﬁ/at gcﬁ sai niage of the first pattern

vert ed f seoond drssaidrhigds cudimﬂgrﬁECond fand &led thelcendalMBitt B@dmpdred WPpedi ng masks
used in and the det ection of. the mi them b-mtm@réma@rmﬁn cap-desi r ed

.OXI de pat t‘gﬁﬁn éés%wfs Wdedt © jﬁém ﬂed out 20

wiring pﬁﬁ'lﬂlﬁ Qd@sﬂ‘e@-o re(Wa itk of ahe O eFr@ rﬁd dutl t he
specii catring mattera&mmdemherdecmr eafeh mkdlmgstof'mblueﬂ ifi nlmmpacxﬂqand\ WHSr ei n t he

nunber opndyW °§elﬂ)f°a‘thh@a ég@ra ofan: Y‘iih“(b‘ "é ‘P‘%&Pf'&e Yted in a

SRR g e e f%ax 4, HERII ABHRST361 o sur  ace
a Sseaaidfarent faisire pdiﬁxfnrcﬁ'mn Quadt &ioh lof e ifiiEin ;ﬁuhatw‘mhe a portion

of t1%6 | af/the 0p atzml ibging @esignied tom idthenn metr@f bitsuif thtelbinaEy signals t99 - opaque

h £}
frater i al %mm ARSI ST TP Sl iy i gnal o
90 have arﬂHuﬁ v'&rte& &H@Kets% fo@éter gage of the
first ismouminp stagehe rret hod corrprl 5| ngeﬁthebxstsemparédwnﬂ aclyend ditian t hat. of

the BPnar osweqmn@ameh hie pattesnspfi the oﬁhessmwg lz#a pryeried fm\fhpr t¥d from
1%{:]556 t tt a d ()
the s ecog% i & iBu ﬁ'Pf“H"g gﬁﬁbﬂ is ¢ c lr;arg: wel:‘r: eagh endoblt in

central Dbic mte&eméosmaélednm tvheeasf%halen edlﬂ 31gnals coveMEr fromigei MagEs of -
t he pat t eutmbmerﬁ/ stghds on Iﬂs sigobat lpdshaimagsi ghahs ssemdepatigth fandnthe he 95 masks

35
into ?oﬁng%lp;luraﬁy of bl%l Pgn d%m M §:f&%§?s%§a§f*ﬁ' t(?u gzg 11111’tl ga}eﬁbg‘?a so the

respecti Mgla corresponding to. said mmlmum in the specific s ‘conpared wi th
each endpditein wnm(;onvertl ng-sai d el ectrd.c metﬂab afi gmbamgt askst or ed bi nary

si gnaj's conmesring 1bi efquqqddnm ala 0541%1 §mbrPﬂFh ﬁ'ﬁslﬁscﬁfﬂgag | east .

i mage ﬁﬁ"a‘%ﬁgt "@5 [ Tt Q;E'g P f& t?tﬁs Pd val ue
det ect i Opor@ m%ﬁub&e{e deﬁﬁbﬂ)laﬂdt e poRIoR RRisti oﬁé BF the Gwalpdt ebHs_a| ity of
bits of salewctigndefegts if atttlestnmelczf thar rane thequositierc ofothidinmigute gorfialyl € | V SI gnal s
cor r egpofarkaly ¢ fompasiag I tgrﬁ stecting, {-pecar eme.reattﬁ iihe despction in By

4. Anetfiod ﬁalsfﬂﬁa ‘{13‘ n&éﬁﬁ?ﬁs nc&?ﬁg‘%g t\;flﬁchcﬁﬁkﬁ(rlﬁg (! hinfe St OT ed

bi nary memer .rﬂgastandaeay/e Qrwgnﬁlf repRte [Poftion @kisgng4h one 8f Yo abs palet3 t he each
end bit gmttlgmmstempéms exeﬁlles lmsme énly t M‘E"g%?i"%g &hﬁ’hﬂw gf(l)&flﬂ 105 bi nary
- §i gnaygs g ect .a ! e,{§ nute
portlon t@es“ B SO ¢ véﬁ'iﬂfq,ﬁ,i’ el a gs A metR6d &f iNpectinl Sid dbrebihgONe of the
Wo pat t esrrspdhding 6d bongdaiies iaalieSpattamat aslasacctmdmgaé ctalhe4 whdemhsexdpom tion of

fhis nin d from thtmizsmsm ar i e‘t“lftés‘le%w deting
Fecory nﬁﬁemé’ oy g 'Qﬂ. s e meee W9

Iwo pat t eériespon@ing Sto { Bound a8 TeH ax S ;detected to have the minute portion existing0 cancel

"‘O

signal s patte e&encqm@reﬁhem (aormmancel m reaofi the twupattemlsi ch mask has t he

m nute nft . ”g) res'%nﬁ 'tro lﬂ‘lg‘ elft(‘:‘ "GormcéS‘cT‘é'tl ng in one
of thet ﬁﬁ% a%féifﬁ ﬁr Hi“ﬂ?@ £P i o 65| nededr a0 etcdptOE doreLey 1222nd t he
posi t 1 ongRftwb htser@sort I on; e Ham opalielifforisation obtained from the

correcting.the rmthmdt eofp(msmctmg EeRALKS | ngpﬁwosgf' said PaQemﬁnmtldfm@fm@f i nspecting
masks oﬁ“é’°‘5’[¥“g }HE foa, 2, wherein 4 said memory he ohotosensiitlmAgsQTdi ng to claim
1, in whPER" it & ths g “ary signals &1e o KEGVES e ligiossne iy 1A 5"acorrect| ng
correspondi ng to boundaries in the patterns masks accordl ng to claim4,
wherein said are obtained fromthe changes in successive correcting step

i ncludes the steps of; bits of the stored binary signals and the caat | ng
a photosen5|t|ve materlal onto t he 55 results of detect| ng the bi nary °

o Y - Y o Y b1 A NN o Y



plurality of bits of the binary signals are renovi ng the photosensitive
mat eri al on sai d defect by etching; and a detecting circuit
whi ch—eenpares—the 45 depositing—a-newopague-filmon said central bit
with each end" bit in each defect region of the pattern using the
pluralityf stored binary signals so as.to renaining photosensitive

mat erj al a mask detect a mnute portion (as hereinbefore 5 or renoving
t he opaqt pt eri al deposited defined), and which conpares the results of
on the de region, thereby correcting detection of the mnute" portronsv
in the two 1230' defect portlons in the nE#MsIl patterns so agpto
cancel signals rf r ebnt %1 met hod of |ns‘ﬁect| nﬁicand T rrecu n s
common i nut e Est’t% &w ARSSE seﬁcoreﬁt B i %Lsﬁf"?nd‘afﬁ‘@’ Eyt hé
m nute portiongeRyt $égtdilg of 1th térhlF Osin@ - the h epidrality QP 36 BT IsigAdls hsﬂﬁ» -
t he excess. regrrmammmopmrtsrevﬂmatewasa tdzskofdetdtre anmrnmalp mrtetsmerembefewoved

by 8. ‘An hecopagpie; deposited defined), &b rgguftpofy
| aser beam defect o ‘P&Hél egl Efﬁ?ar%l?e é tcorr,[ec:tmé dettElqlcl;lnk ast rl;ﬁ,g g{l Ort sr;s; i vﬂl g(% us
for inspecting tha: rpahbﬂfﬁnspémwmmmei‘tmg hl Nidniviod Smintie b onstm Rﬁvea mask

of the type eusksnacp@nd 35atwheremsthebymme@rp§ ionnexisting iy gne onlyphighies 15

CSR o E R G e

t he changes i n Suanapparatas for lhspectﬁ'@ tttemaeerhorcrmqba:fes onmabbtarylaﬁesobf opague _ \
mat eri al apngsky tb«r aluge ltlea frraéiﬁtnth Y ¢ o &Rﬁ%&) Flﬁﬂaéﬁ
ms

o cdetor i ndd JEVERCINR “ﬁ, e FORHITE L BERER ng,

surface of at tﬁﬁ%}ﬁkeftbm& Srtdfa zﬁluamﬁﬁﬁﬂl o.n m rﬁsﬁgmaomm R aE tw°on
| eave the 20 dfepqsm@llln ateermmernaalttetnes to muddmngks wsentmgs

exi st ng in 28” r&ﬁF ﬁgﬁt’rag@%‘:gzﬁwﬂg& eglna @tﬁle‘ﬁr pOl‘t rans CXfSp?%ent one Oe tt}rﬁe tV\D

patterns. designed to have a predet
defective .  O.patféin i nodrdea taﬁa&t’tdldﬁgcﬁ\@ cl aj An ppn@uut Ia@dbrdlﬁgefceblﬁlm 8,

i ncl udi ng; portion therein itfcjyd tnEEr | ncI dr ng fthesii oy megngyfor pteringeans

for mountingsa ﬁg%?t"né?ﬁ ‘&‘f’g&\ééﬁni: efitio t‘cﬁpr@@tﬁf ﬁtﬁ“ﬁyfﬁmﬁ?ﬁm He the
25 predeterm bfrﬁ&kk § i aC addectiftet @felit NGhd MBxposhiR  ni@dist | GO'S
from the ot herplaacttty ih;rsamh iafmpum g; sar par r @ipommk@ the infornmgtiore of deterted

circuit and icaly g Faproduced from “said
Cesonsi e s9' LRy SeEL R agﬁ,‘é’“‘ (ol e DT s
converter rrean&omdafngcﬁebei&dpMageso threemmd n rom sard ocat ed in &5
pr edet er ni ned pemrtla igtvaglectrigahvideo signalas f or sé‘l’ ?Egl’ﬁn g‘:ﬁ‘sﬁg&r
@ﬁ ilm

relation wi t_h g:nrﬁ‘éfbﬂ‘{gg %ﬂ r cc
coated on S%Sdsﬁ@rﬂ)‘iﬁ pREbrACSE Sk pBéting masks
75 patterns I ntet:ceicﬂmbmrectai mvand,eo sr gnal s substélr@nallyA asethbmui dfescnh ewithi n§0

k b- opt %alpatfeah fgas s‘t“&ﬁt"i"'%tl my thes
H‘e‘feisnsgescr)f)bl : a{ﬁ’t“%é} léiiﬁﬁiln?jmésgi s‘k°§°‘5?ta8y‘f'% "FB€Usi ng the images

n

e

e

w
[ —

3
-

of to the accgma@nagnag awr ngs. “-sal d pai r MEWPHRNEELISS @1Cogi d pair of
opt o- 11. An apparo&m&ofyowcnms (stqun amasks eICbmqr«tdc%ﬂtem:drsvté%t er ‘means;
substantially TBFQ"%? ”ﬁah% §(§:th dhe. \RA“P‘H 80 a-. ﬂ °’ .codi ng
means for ref &2 b SR PNd™ a3 1Y d¥tPated in A a,g r&hggg the

el ectrical vi deo sr gnal S accorrpanyl ng_draw ngs: rom sai d converter nmeans

i nto respect ive 4q>ring& RAEY: ﬂjmlsﬁﬁonery Office by the Courler Press Leamington: Spa 1980. MEVBURN®
ELLIS & CO, a painublighed g tierBatent 0Besi 25cSohtbammenopull N?salaondon wezZhwat.éromd Pat ent
Agent s, respect ive plurality of B8 ¥ FRE "p ey 70-72; Chancery

Lane, signals corresponding to the m ni fum London, WC2A  1AD. ;
pattern-w dth and _ Agents for the Applicants. :
Printed for Her Majesty's Statlonery O‘flce by the Courier Press, . . :
Leani ngton Spa; 1980. Published by the Patent Office, 25 Sout harr'pton *

Bui | di ngs, London, WC2A 1AY,  from which copi es may be obtai ned.



