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AZETI DI N COMPOUNDS SUlI TABLE FOR TREATI NG DI SORDERS
THAT RESPOND TO MODULATI ON OF THE SEROTONI N 5- HT6

WHREEOBRT(OR Background of the Invention The presPOL/EP2008/053663

invention relates to novel azetidin conpounds. The
conmpounds possess val uabl e therapeutic properties and
are particularly suitable, for treating di seases that
respond to nodul ati on of the serotonin 5-HT receptor.
Swtethodifor detduting suifagpidefe s o atSiibstratetainhdevice using
neurotransmtter and | ocal. h is formed by the
hydr oxyl ati on and decarﬁﬁyg'ﬁ?ﬂgﬁfof trypt ophan. The
greatest concentration is found in the

et or 96 ATBATr8Stdsso%h cAIRdASH LRI AS'd PRkl déElrs on

the remai nde

soStraie ans @eievios! Ueg eis mejed nartingprly sdepladsior detecting
bﬁ@' c?s@ﬂcﬁﬁhg? %u?fa\éésdeféét%ai}ﬁ Qfsé?ﬁ‘lﬁéh@u(%i CalibstRfle, particularly

Rl Bictortaieds A maadervsiles subs BSfAL LBnery it

endot has ivatt aﬁmndaat sudscel ldbmots)rappbar doen§gNMeanufaciusing of

Beb 8ot BephRUBLVHLA 0t ISIAREEPclE!| Whsiaes

nsended spediiicaly for migro-alectianiaprioelepaomic gppieqtianoetc.
Neur 0g§;d fé?fbgﬁaﬁése‘a‘?e 50§Ual§r %b&&ﬁé‘@dbyf CERPNELINMC andNBy 2
function exerte

upon its interaction wth
8peraseian iNaadt®IENENS) neurons. Until now, seven

t ypespoting- tleg&CABLD! fehRyentheethe dﬁfﬁétrfdt@d s 5s¢r5' bcted to

b iR REE St el T Eros Pl thaf Gapas 1RE Sopearance
bf ISliefére, défekls3 cabedHTBlip 3ineB Sorf ihehactivet ypes tHhatiedaod the
) and 5-HT7. Mopst of these receptors are
g%ggqfaigq’[“gﬁ@gr oteins that affect the activities of
e| t heBQddeippirates engcheldan qrlagsh by suppopasiirog. haaietreatments,

I
BB AR 8 BT, Splr g o
t

okt éemaﬁaﬁte@r theall trealines staps; h@rb?é?fﬁ‘pbﬁqoﬁt a
mﬁmr@tmegék@feﬁirfg 1900T, anki r@wﬁhgmlmorﬂ Brem® Aigratdress on

Ble SEabatE ol BB R gk o S Sk RURBbEL S5 gh Shan ceform the

solgstrate vendiythtisncdusenthe dachation of dieactare planesemryhich the
L ; A

g\lfggggmﬁ@etrwgr% gs,gé@ééi% élfbnﬁ’@%’ftgP%é{ur?%@r&h%ﬁ t%ge\"og)%%rved

i the écu’gnuon‘uo@ér%ﬁpadmgeﬂuo lings.ehte @%Iftjémpiitude may be of the

SFO%PV&erfé“M@r%rﬁéfér\élrfd/trﬁ&ér%éﬁémte é’c@b§‘6‘ﬁhét§éme dimension on

S ers,_such as schizo ni a
o RPiinoR. ToF tichure, G CORFSWTAOME  PORIPeiieathickness of the
slibstedte vandlicanrsdedetinse brozs tlepigesthe Wubstrate oy ignbdack face
bsessiV onpul si ve di sorders, notion or notor
g‘-] @%f@@?%‘%uah as Parkinson's di sease and epil epsy,
m gr aFaeexampkep hitis qualdy SQI typk isdibstratissteguireiess treatments
L0g &t E%QU%FW@M dRPdhBRe Hap SR8 C§H§||;\gzl‘ﬁe formation

anorex a an certain gastroint€s
af gl linass padiovlatly ¢lpse tmepriagor@nesyprivese theisybalsale and the

395961t ﬂb@%wmﬁ@ﬂ@ﬂﬁé&f@éh afring HEAt PSathidreke,

h h
D B haRdoan e AP a: Doralk hamse o, SHETRES argund the
benpmym tlaé Sulbstratef whilé be;lﬁ)pbl'rﬁ witht tpeebeheng poires will make

355 FobasT U ubr st he DI M pedrng K.

2besslpainess! wnwmezmﬂtQMQ&uam 0D tos 2asneangstatine silicon on
[

oAt yer AR SRR e PR R s acs jater.

CH Zis nitrogen or a substituted carbon atom Ais a

radi cal containing an am no noiety or a nono-or

bi cyclic heterocyclic noiety, R nmay inter alia be an

aryl sul fonyl group and Ris selected fromH, alkyl,

aryl, hal ogen, hydr oxy, aI koxy am no, aI kyl am no and
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nodul ati on of these receptors, such as postural
hypot ensi on, reflex tachycardia, potentiation of the

wa@nioshyper t ensi ve ef fect of prazosin, terazosiPCT/EP2008/053663

doxazosin and | abetal ol or dhzziness associated to the
bl ockade of the oci-adrenergic receptor, weight gain,
sedation, drowsiness or potentiation of centra
depressant drugs associated to the bl ockade of the

Hi - resaph afefects @t hapwybsesivedl ompveSOI Hipeohdriro-stuctures,

bt Pivoo Bty B Bl BhRS: o sob g Rediuad’ ehaBle dgraogenous
mmbca@taihrm aiticom sebstvateson (gal act orr hea

gynec;mg,%té'rqo |ﬂ§é|ﬁ Wbﬂ&@% %ﬁ@ oﬁﬁéﬁtﬁg%gﬂﬁtte'sofhé Usual

mal es associ a
pfactige 4% t@lﬂxéﬁtm%ﬁhQ ﬁléﬁ@@%?émeﬁﬂﬁlébﬁtfaiﬁs t® dQFQWI'@% any slip

[EPOI 8ecithg ReAumciurfy.af fini ty and sel ectivity
for the 5 OW ngﬁthe treat

it sor REsCang Telidierafriar 8 Aoy nen g andie deféction
tenhejgiueris fdlved toobg eenddiffiduitul d al so have good

ot o S Blbs) Samfiofy 8890 BpaaEY MBS0 and the
setsalttSIareyqompar@dd@ccrambeoseemth@nt tthene isfna iechnique capable of
w n'sﬂb n'h%é daihi ﬁé?ﬂcé%lﬁg%}’neé tﬁ%leo(;]d&\’%'ﬂtthé’ﬁehbhery

of sheawwér%%e@%%gmqs Base on GeipSHioN 96 pEamSyoTreTedtad andior
aeattbraddightt an thal §usfaiedot it Nubxirgies camestesd u%éhl &ound the

b0k 1 B2 Wi 1ok BT hosrs drrBipg T ofie »prustuthet ot

cavastt ben cokdcite@ sana mleeefommbendsaasﬂrémemmmanow be made.

SREETRl5 e Sursdas Ted o etV Sat i mylimpis ground it
pgnroherayd oul kyI aryl - Gi - C4-al kyl , '
aryl - ﬁ%er%%r%' ka‘?méltterrﬁfth A8t &y Y.hd\ﬂ@ed&é&l.&v%&abgp(éme of

and the aryl, noj eti e
hi@m'fyma"r%@. Igggssarﬁg)ptip_,%r Wﬁ@étj@‘tq@f@?@dth@F Cﬁ‘ﬁybecgieF%Pted by
6ﬁt|6bl omethauisbslith LanthpldA pradeiteinn tika Jusfage! &té.ednfa osthgle
groug consi sting of hal ogen, CN, NO2, d-C - al kyl,
kyI d- Ce- hydr oxyal kyl ,
O OeTheneoarry}potoW@ﬁLdlanﬁl coneta zdrktomy Id,ewces that admittedly are

%p%c cl o@t{eléﬁ ﬁ?ca(ﬁykglygl ?%tgégaﬁwg% e&eoc;ted %Dt'((fa”y

Sta¢h<as<§Ll@|llae%pkbs25es regntieitheEHGage, &5- C b al kyl t hi o,
d- Ce- héw@%kythbgé Qiev@es%r@ @ér|§'yé>§5é|nfs|v@yénd dubstrates can only

haI o | su yl,

rShiat el s Seetes ey Rt bony! . - c

- haI oAI rlta;d O%?JOﬂEi/en dO@sybbkaﬂesq{Jdmmk muclr?%)e nﬁlc_\:)e%sF?Arry to be
- Ce- . .NQ, carboxy, - ;

gﬂgﬁﬁmﬁ&g‘kﬁﬁ%ﬁﬁg%%%@ﬁe, 0-NR 3R4, wherein R3 and

R4 i nMastmedkodsifarding idetestionadistalliseacs suntiesidstated gonsist

gf B?éjéptlggjb‘?ﬂarﬁ LT egﬁé}’enph{gﬁp ﬁ?ﬁﬁéh t?)g Llader é'&l{rgé lonto the

t oget en atomftorm an

RUBRS{AIe. S0t QISR -ARieeiPht 6d ORER r ighicreflecigd cpy the
SBYStERB! WReR tfh@rﬁﬂr@demebeéﬁat@meﬂeb@@t of fnrﬁ@re@rac'é of the

and N.as.ring nmenber r.at ed rat.ed
%Ul{ﬁtfﬂ;gf g@thlgt%t@ﬁq |b¥ ncgefe tﬁe;{ﬁp um:ﬁ Zciﬁqtector detectts and
pbamjflesuthisdightt scathenedXy tlisdvdyenzyl oxy, wherein the 3-

to 7- e &L aC YR c [.5€S,.a

rombepRty  Mpnd BAECKEsLind s BRRDRETn T dghaifse, patents
éﬂéoéﬂ%ﬁﬁawﬂypﬁﬁﬂ2&3ﬂ8 2 or 3 substituents sel ected

from hydroxy, hal ogen, G -C6-al kyl, d-C -hal oal kyl and
d- C -al koxy and wherein the phenyl radical in phenyl,
benzyl, phenyl sul fonyl, phenoxy and benzyl oxy is
unsubstituted or may carry 1, 2 or 3 substituents

sel ected from hal ogen, CN, N2, d-Ce-alkyl,

d- Ce- hal oal kyl, d-Ce-al koxy, C -C 6- hal oal koxy, d-C
-alkylcarbonyl d C haloalkylcarbonyl C—i-C -
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or two gemi nal radicals Rx3 and Rx4 together wth the
carbon atomto which they are bound may form a

w@a0080mph7 group or a 3- or 6-nmenbered car bocycPCT/EP2008/053663

het erocyclic spiro-annul atedsring, which may be
unsubstituted or may carry 1, 2, 3, 4 or 5
substituents selected from hal ogen, CN, N2, G -C

4-al kyl, G -C 4-fluoroal kyl, G -C 4-al koxy or G -C 4-

fl Iuclzr waéwmth@dw hBYE the dissadiwegt@rge toht theyalekyire Lparticularly
a

|°|J?§| %\fqié;?rﬁge{{)gwl an(g\?elg lffwi(;;ﬂc X|§£q$ﬂoodCSTh§se methods are
inegphblal Wdetectlm&vyla,mpmm@shp tlihes! s patticolaretiteisenadthods
ﬁegst | k)%bféakﬁf he ét‘:ﬂﬁg?#) g&%nmcﬁgrmés of tt¥ sdbstrate

uent s Se ect
tthe raurded, edges makerit W%'N?Ito S@USf@QtOé'N(@QJgerFeﬂeCtGd light),

ch%éqﬂfrﬂaﬁ rti€lilaf e&iUéhﬂ‘é’t' edgedi cal s sel ected
oo Bpariase aptot) o AahABeL o8ISR Dt Mg Y dfecton of
blm anesynl a Gehisedudting, syidsticite nmywhieh wasdi ztibstratee s placed

g éh rél@%fenﬁﬂz %n%ﬁe@?%biﬁ] 10%%%&%4%?4)\}?@%% %Lﬁ O television

cmmena aolkrme@te@ ito @ cmertleao‘ﬁaidlmgzrtemranszfarraa dhefﬂldaoeSIgnal

ﬁagﬁfg]%gﬁgaerﬁ%ﬂa?/ |ng£ ﬂi@ %ﬁ“n%ﬂ“@%c{}llc%f F@m Wé?fseécf}u&réd%lth a
Um@‘-ggﬂiq{?Pmt@@W Cur(ge@ Tﬁﬁl%‘@ﬁt@te 'Sdi'@laf’%ﬂ' g@ngo&t)}east two

diréctiona! &ﬁid@dn@ﬁf&ﬂf@’hcr&c&be boitFoRN@| 4o/ bs t6-8héck the entire
phenyl , phenoxy or benzyloxy wherein the

P%@%q[rq(‘%gﬂ’#ﬁﬁﬁtl oned radicals may be unsubstituted or
may cahisyméthddl bas 3he isddvianéages fisstlyetbbed ¢aroonly be used to

Q@%&%gﬁzge% |IN§S ar?(i‘i Sg?%rwi thgf ﬂﬁk%‘&eﬁ@@bﬁ@e for a sybstrate

accarding @o this meghod ls|lﬁn9aam casdts i @ limied sm@ply rate of

gpm?gé@gugg{ratgg Y1, Y2 and Y3 are NRx 1 or N and
elrn dr oge

IS hy
"Ry dr JaRANGSP patanbagmgaaank% 280 2455 eiscsese matgpd and
@deﬁlcehﬁilr@%:té@mg dafedt whithl occuss @ trfeyghmd&dﬂ a seiéonductor
cl oa

W ?lro crtag imgﬂes H’é:ga{péﬂo%%@%geglak%@p o) prbjectlng a pattern

Cﬁmﬁesadi lof ayl alteD3atiesr bhligdl ftkieges anflatariklbands on the substrate,

g aﬁg @/ﬁéﬁﬁp Q%V Jr"‘?éﬁso %f@dk%’y?@ b%m’éceR%f' %hdéj sdbstrate.

SH@Sth tgeaes Py thQ)p@ttgrme@ﬂggtqgi téﬂ(thq ﬁﬁhStﬁaiet@’emtured
bYa dEpddiRer Tah@ RAdcts bhe v%ﬁﬁﬁ’ﬁaétécféﬂe@ﬁ 'aQﬂs@b? @creen.

rel at ar naceytica
Corpr | BesnathoBaeredadhe SRAsRBEGE it MBRisiAns to dptect smail
dofdcty ad td besptomsn&) lmhman@rmgl cally tolerated acid

1. SR ol o bl precns

sedage atdfectsaoni ans objeadt onncwdmg |aargte|9 uofstpiiopetsng Taepattern
9&‘?1 B8&d 'o@%ﬁr%]fe‘?ﬂatfdf{ f)h t%hﬁé?%nﬁ 8@ Botul q% substrate,

ound or p yS|o oglc

ﬁ%l%srfﬁ génawte THages irefe %‘I’t@/ e PudaCan Rl /oy QQJQ% desfep of

ﬁél?tﬁ\}é dllsF)%rceﬁfeﬁ?ﬁ@T it éttéﬁﬁéﬁ@‘ﬂ@bb}é@k &@téboéﬂ é¢q3J"S|t|on of a
opt i ona

SRS atintS e &thsmheh?e?ﬁf@qu%qe%%es 0Bl @t e of

deteenmunamnf af tr’reehe@ﬂaasea functibe afotmpoinmaingfadcbeding to US
( t

gr %%@n Tlr’?q ﬁ@@pﬁie%’g% ghﬂfh‘ ‘Elaljﬁlr%ﬂt_cﬂ )p‘? esoefg?@ rln%gies in functlon

akthg vasigtionrd the rélatiysaphasauoidheffongese as a nedi cament

for the treatment of a nedical disorder or disease

whi ch responds to influencing by -HT receptor |igands.

The present invention also relates to a nethod for

treating disorders or diseases which respond to

i nfluencing by 5-HT receptor |igands, said nethod

conprising adm nistering an effective anmount of at

| east one conpound of the fornula (1) and/or at | east
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feedi ng di sorders, such as anorexia and bulim a,
certain gastrointestinal disorders such as Irritable

w@owwis/1pntr one, di seases associated with PCT/EP2008/053663

neur odegenerati on, such asstpoke, spinal or head
trauma and head injuries, such as hydrocephal us, drug
addi ction and obesity. In this context a
di sease/ di sorder responding to influencing by 5-H 6
r ecepThis rhégadsresentsnie disaendntg eodissinativlatit 3o ddtgct small
%\ln]; & s i nfluenced by the nodul ation of the 5-H 6
BEE ro function. Such a nodul ation is achieved by
5- H 6Mogeasronol alytess, metheds campefiicidstiywdetdet boradlled « non-
r e f gt
ggﬁﬁ%rr@g@e E&?é)stotrccoggﬁ k&é%ﬁl‘:ﬁf ﬁtﬁ'ﬁdd; an{Pfarfdfé‘&bhﬁ@ ?frocess
é‘h@pﬂélﬂﬁcﬁm@pdp tﬁ&%f%’@wl@blar a'ﬂ@ﬁhﬁ,ﬂ astan tOrWﬁﬁ@ thenlayer using

BRAMCESY FRodsRNFHesd ZNTezANHSSe \}véll KE6EN @ thddeeakilléWin the

t d di cat
0 AL eSO RSHoh B MR TOlRCYRY S el el pffective
aayhedetdchmentinidaamism sgadh thiat He Ryge emststradfsderred in these

BT BB AT R0 AR AREFRERF 2t Heye gprected
partigufarlyriena zomet onwhich measyreihentispeayidiitee madesdue to the
glflg'lgk ?éengr’TEGf tﬂ‘e’gt}ﬂfsﬁ%te 'If‘lsgéféé'f Pthat %BS\V@%G‘gﬁven size, these

rc mxtures an toneric m xt
acBIAULSIa7S NRbHEDEPTERTNE At SeiRANOVANBE8BRS: al |y pur e

enant Tl'ﬁéﬁ‘ﬁ@re éhélsdfem%OFQﬂﬁ)s@Qdoﬁ Hid Qﬁiﬁirﬁloﬁf ist fte overcome all

feaR iRedatiaass BY frobphiodis dohiBaus iFthe pled i8R Or%urface

dhﬁe&tsohmga sekﬂuyortdmjoangt substedte saraf at ercempmkm@s ueé of said
S t

E SI o nIQR/)enS er a%tﬂéb ﬁ@isoqoggmrgp%gés%to éﬁ?}g;b fecting

pﬁvgysiroalbghlp:km'e%/thblnée%ﬁ B@no3@aecandsnd i norgani c aci ds

are hyg ra%fév%rth% éﬁ‘d th a&&ﬂ@ﬁéé’%tﬁ tﬁé'lﬁverﬂfbﬁs Rh@b‘r&posed to
acid, sulf ur|? aci d fonic acid such

Hge rbtMaiesuPf sistecting éurfﬁ%rﬂ%?%tssﬁlﬂ@brﬁsc «a%'.pdgne%acr?n a

8sbdieie edesghdd o beagsel amcélécﬁidmsesoﬂtée!ewomcs Gr analogue;
lic,aci.d nalelbge?amd funaric azagl IaC|c aci d

?%'gtfﬁ? thoddz rematsabls 0 Wat i cQRPrsER '%?Sééhed oligpig steps:
utili zpbdjecta dea patedesampbsed phafraltesetiontdaf éighetringes and

L e e e
SﬂQﬁthjQﬁUﬁaQQBG It is |ikew se possible to use

N‘ oxi d@%laﬂfle bw&s&m@w&&h@f dtteen fABtHE &ubkiratd §oh Oéﬁeast
npounds con

e COGEIPH DI S pBrs e Jindeadaing balem S Susstiate.
noi et + @gquBitionookd sequdrteabbae |eadti thrée dmages dfhthe pattern

Gy 3 e svtutie) Y, brggha. (RE et fardinging
dsptasesentioé the kinges Ofienpattelincat es in each case the
possi blygd} forPbr &/ g?ibléﬁtoa’fs i sLifScO'RYRe sUE)%trB?é Bsing

"hal ogen enotes in e case uorl ne, brom ne
dispacemends of Binaes of ithe Bﬁﬁ@r%@nﬁr fluorine, chlorine

or br D@i'e[@mTﬁ@tldrﬁbfTIhé})r&seT@bkdﬂ a sapfabe fbfé&r e théBdbstrate
@ngd@rlﬁbal¥%%@ﬁ@pg fE&@C r%glg)%aflthg IsUbstrate

G - CePadfeably,Gringesibkire, péitter@ deglarzilal ho @ackiotier and extend
Sarailgflczg b)‘frétﬁr‘nctggl 6R/st$1'< Z(r@b&ot'ﬂ%é sub%irgte and/or parallel to a
mc@mvrmlpalqryfsta@we@mw tne su@sVateo c4 al kyl or
hetaryl - G - C4-al kyl denotes in each case a

straight - chal n or branched al kyl group having from1

to 6 carbon atons, preferably 1 to 4 carbon atons.

Exanpl es of an al kyl group are nethyl, ethyl,

n- propyl, iso-propyl, n-butyl, 2-butyl, iso-butyl,
tert-butyl, pentyl, 1-nethylbutyl, 2-nethylbutyl,
3-net hyl butyl, 2, 2-di net hyl propyl, 1-ethylpropyl,
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atons (= Cl1-C3 hydroxyal kyl ), wherein one of the

hydrogen atons is replaced by a hydroxy group, such as
WO 20084 spdr oxyet hyl or 3- hydroxypropyl. The terpe1/€B2088/053663

-cycl oal kyl " as used herein gnd in the cycl oal kyl

noi eti es of C3-C6-cycloal kyl -Ci -C4-al kyl and Cs-C

- hal ocycl oyl kyl denotes in each case a cycloaliphatic

radi cal having from3 to 6 C atonms, such as

%’%Cl OAGY@Y[ng;elcwsw,g@ ﬂtsit |seq0¥ﬁ¢@pﬁiﬁtadets?il§ @thu red heprbjecting a
cyel o radi. e ns | (

pafie! nd Tl R i Pargfer KGR uhet Sy gl oaratie o

treet firgt primelpaladryst@iimead sy Of thedsubmsitraies saicefrangekibeing displaced

!al% §Q|rle6tlo?[1hﬁerg3ﬁﬂﬁ%btdr%‘ 194 of Qﬁtaﬁ%ﬁ'o‘?%é‘fﬂn}d ggﬁd‘al second

swermerm i0yRges- Iﬁ@@@ﬁyra ta{spr@mtmg@ @atterah@ruwhlemawe fringes
Qt&Fabdner@h@fekeﬁdoﬁar@ﬁelqo thé'ée%bhé crystalllne axis of the

Sliale e O e BaTer aard éfortga@ .q?rs Cyon GeNSerticytar to the

Criattation oftree frinigegl , al |yl (2-propen-1-yl),

L7 REBL Loty S8R Sobbro FEEL il enton copupripey step o
defesmirenthel pgsifios ipepaes of dgfectel dptartemed fipim variations in the
%feﬁémﬁﬁ% sgbﬁF‘ate ﬁ)ﬁlrf’acé et hyl prop-2-en-1-yl and the

term™ar as used herein denotes in each
case ah QMBWC'NSCPGICQCWGB? d@é‘?@ét‘%éeﬁrmﬁ‘%@y&%@ﬁmmng the

poing 8h ltne sOffabb@nYhe a0BstRitewith busgmistsr curs@bike gt@der than

§é uns at egtiv% &B@%‘oﬁ ﬁ@%?and%boc?{ﬁl ' Cséétrl]aq dlstjrcoutlon

Staﬁsﬁcaﬂfwtchﬁemhy&onnmphat\wrage fatehglsubstratedanyl . The
term ,
cycl | LBtian BsasREtbEEL S B8RS uSRE 4 (R5fegRe poin
ﬁﬁrﬁ@?dbﬁéﬁtg or 6 menber ed heteroaronatic radicals

conpr Té'a‘&ﬁle"t‘/% thlsnﬂwé'@u@ﬁl'a‘%e %ongisf%rofee Jﬂ‘@ttcﬁél@ébﬁ’\%smg a radial
E,CECt ed fromN O a S a a saturated o

telEPH'ﬂ@dSEPe”BPe@a F&rﬁ%@gérda F?J?W@jlq'ntc r| ng fused
t0 a PoengimaereNgh@métbod @ccopdin tﬂietﬁeerrﬂéntlon advantageously

het e oaromatlc r adi.cal re et e ic rin
Rl R SR el SRR e HAGIE or e dSieElfYirack déitts.
sel ecThe hatone Nof Gueade SdefErtsmid edetefmiBedoby 6detentarirgl the

afﬂpﬂ&fb@ é’ﬁ@& fhe I@ﬁgﬁ%ﬁd/bpghgéi@ a%d/or%rlenfﬁtloﬁ MedMVdetected

ﬂUWQ@@CﬁChyI 2- or 3 th| enyI 2 or 3-furyl, 1-, 2-

or 3- PMfth@HrrYdre 4he 3§attéPh %&éﬁmeyéubsﬁ'atedrs rﬂbved along two
soxa or 5 t hi azol yl - -

grtbg%qrpﬁ éli'épit‘?nsl 3-, 4- or 5- pyrazol yl, 1-, 2-, 4-
or 5- An’ottl@miuyﬂ)ose'zof the EwbﬁutlorSrél]atesath azielvtde foﬁ-th@rdetectlon

gf é%l?‘a% %efeé%dét?cﬁh%agglsé@g\n)e > t;b?(ol%feggd' ff)%agu@ﬁpdteﬂemgned

fcs, betuaeddurazeje;etyomca, ootoaeqtnomczs Jnt ralnabhgaxeolsqad dgvice is

Ragngﬂéﬂale 3m4th% F‘ctfo?f_;?t s agi'#éerse %ﬁpr@ﬁcﬁhgkle pattern on said

spbsfrate; %%m%eogﬁﬁ anHpltginatiep 1t GCHE@IUQHS Iebéﬁﬁ'nees @ndadark
bakds, atneénerofumr@tduem eﬁé@nveoaus@fa"@amﬁe@t e praﬂémclah@ the

ng fused to ring .includ nzof ur an

SUBSert ABEeAL SRR aRDe IBEeHRy RGBS PiRicr 1S0r capable of
reudmdlogyd|spkaeeme”nt$1a2fofryigesbm1bct€&t Huyathd Wupstrate, means of

e zgl -' -

Qsth%% ﬁg@gﬁ@%%ézm%& gfztﬂﬁ Lﬁfgc@ ’tH%aSsg?) Fex g%splacements
o’epatémd‘ﬂ@gesncaﬂdn@ean? of determwngthe pwrmayarf a surface defect
8n $hél sbu&t&bnu%ﬂtg/ta déilo"r\léqﬁ %é@téb‘i’é’d%f the sgbstrate surface.
benzonor phol i nyl i ke, whic
unsubstituted or \Nhl ch may carry 1, 2 or 3 of the
af orenenti oned radicals Ra. These fused het ar yl
radi cal s nay be bonded to the remai nder of the
nol ecul e (nore precisely to the sul fonyl group) via
any r| 'ng atom of sat ur at ed or unsaturat ed 5 or

T . Y
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t he neani ngs given below. The remarks made in the
followng with respect to preferred aspects of the

WO noosnidoon, e.g. to preferred nmeani ngs of the Per/EPh®653663

of conmpound of the formula (), to preferred conpounds
of the formula (1) and to preferred enbodi nents of the
nmet hod or the use according to the invention, apply in
each case on their own or to conbi nations thereof.

Pr ef esamcmeaasmf\mojebﬂngm@andm ebndibcofl @sarden Oh)which an

RS s bhay e TP hopdined S quertosditian® FriffRindBar bands.
unsubBuithetnearegrsaithynezns ¢f tredlingr arefailyst dispacemara, of the
gétté%f éﬁ‘@%é‘%‘b%traf’é %&ﬁél@f)bY o %@ﬁﬁﬁ{n?cfﬁfegr&?é%@ﬁghﬁwe video

con
§@naﬁwanswmdntwhe Jorgarn 6! 9% to|®°é>eéztbw|gh ffringesopd, dark

baﬂtw 0t|h§| offdeli t?éih@lldétwéen cnwmévlpml and sederanliely| at regular
etr.a r oi SO

B%Z0 Bﬁ’ér'f ﬂg@h@&gg&qr@jﬁ th@ %@rh sypsirgte and the sensor

beingdixedi azol yl , benzot hi adi azol yl, benzonor phol i nyl,

o8l it LRRREY oo 9414 800 bl fERGHM  coo
pamsarcul ar of the group con3| sting of phenyl,

napht Q)ﬁ'd nﬁé‘érﬁ‘azo Ql?érrt‘nWh 'g?%ncﬂﬁ gln@‘/éjraépf\yta'ture of the

i soxazo t r|
gupsitate rgnrfacnes%mlﬂowf ﬁrwalg@réhfrhﬁ%a@es@q@mﬁ@amg|the phase
bﬂé@tocﬁf%a’tféth fringes at kaeR Rt on Eensaracé Y the substrate, using
Mzot hlltazo n){h % r}ﬁoxadl azol yl, benzot hi adi azol yl,

N EHEMIHGE DY NE $6380% | wherein the cyclic
r adi cStaldAmleansmdbmrrrtlrumgdhelprenﬁnoeaoﬂa/suffada defeBt consist of

SR UBBb R coaBlECOEEAE R A BRRhs OF 8BRS Bharor

m@at:ura A ¢achppeinyion ki wiiface einthebsubstiatedisilg pagse offsets

BAELIAIdd b 1S firdt BidRRirimuent s Ra. Prefer ence éﬁeg' ven to

vm| chxp%eﬁﬁ%%%@ feviea a&cgﬁgd?g & fhe/inyengon, e @pr'ses means of
Géféiimllr’(mlg?tﬁé;pﬁﬁtlor\i\ﬁr%@d‘e birdefeosn theauitstrBe suface.

attached, to the ing in ortho- and/o]x f ist of
o ac SEE tiRahS R n g ol R Sl steegs gonsist o
pn edlgonitbhch aapablenpiocaldslatihg ftoe nlbseigsia) andtibe edrdinake of each

éem‘?‘BhttH@rgurfg‘cbg)f%%?d“ébbstMéWFH 3 rﬁHﬂ%tdfthf@gF%?er than

oF eﬂHé' toentetgrmined ieslold \alee rami/@awﬂth@ jal distribution

bﬂé@@@@él@edlﬁébéni 'fr@Pﬂ ﬁm%céwé?bﬁérofwé §l9t5§ﬁbtéf@|%ﬂ\)éetogé Rdf8rence
I stin al ogen, CN

??'n nﬁlgfpggpﬁt{ﬁte G - C4- al i<oxy O C4 haI oal koxy, Cs-C
- cycl mabiier to praamit viny depesitionastcdusit @nctkg, sutiseratg, thé evice

Bt O Lo Ol o BEAIAMBELG L ot = e

palradiet éal theosnmfazdeogérthecsmubsltme and/a@4mgangl of supporting said

18P , G -C4-al koxy, G -C4-hal oaI koxy Mor e
pre rence |s glven to radical s Ra_which
i ndepEHRIAIUAN %%ﬁh%ﬁﬁ@ﬂsﬁ@ %H&pwmqaﬁ%r ffesupading

W%II@WM@Q d@écﬂ‘rﬁbi’\ggi%n% a%orﬂ‘lmﬂbﬁ\)’é examlpll<e of a method for
al ko

y

84icEH0G FuraEF ool B UbRL Y, 801 e Eo iy a6 said
b@tmd acedreihgto thes atvenéibedwih reterénoetbenedttached drawings
B ycllc ring conprising as ring nmenbers 1, 2, 3

, preferably 1, 2 or 3 heteroatons sel ected from
N O and fgur@x‘an@laegllagﬁanmatwgvaw of dpe  detiicezifen detpgtion of
Q@fr’fﬁ@%déf@cﬁzlﬁtd glifBttate %é@ér‘o‘ﬁ’d to Pl m@é}%on
tetr ydrofurany pyrrolinylS pyrrolidinyl,
oxopyrrolidinyl, pyrazollnyl pyrazol i di nyl,
i m dazol i nyl, inidazolidinyl, oxazol i nyl,
oxazol i di nyl, oxo-oxazolidinyl, isoxazolinyl,
i soxazol i di nyl, piperidinyl, piperazinyl, norpholinyl,
thlonDrphollnyI oxothlonDrphollnyI

oy o o o o
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3-chl orophenyl , 2, 3-di chl oro- phenyl,
3, 4-di chl or ophenyl, 3, 5-di chl or ophenyl,

wQ2asfilasor onret hyl phenyl, 3-diifl uor onmet hyl phenpdT/EP2008/053663

2-trifluoronet hyl phenyl, 3-tgifluoronethyl phenyl,

2-di fl uor omet hoxyphenyl, 3-difl uoronet hoxyphenyl,

2-trifluoronet hoxyphenyl and 3-trifl uoronethoxyphenyl.

Preference is also given to conpounds of the fornula

(1l )d wher a‘igmlréh%? isS lalb@itag;ammﬁﬂc Réplﬁeseﬂl@d |o]§mdf Hbeﬁpéftern for the

i,n enden rom e ot her selecte romthe group

ggwgggpgﬁr&ﬁrgi’tqﬁ?; r'%% OI']hal ogen, CN, N2, G -™-al kyl,

G - C4- al Kgwye s Memmlemlorfyme aubskf}atecprdele@lavvkbwreference
e

F{Bln? o SEQ{QQF’{Oa\flo?%fltémegﬁ&wﬁ oi?%tfelf% g*! é’ccforrﬁ’iﬂb to the

W@F‘B@@n or haI ogen such as fI uori ne or chl ori ne and

Rx3 and R?@%rémelsrb’ lféwleéhovWﬁ%tth@H%ftt%lﬁhinYOfFfﬁelnteRé@y of light
The é stituent Rx2 in compounds
I

dro
DY rtiedh FemTAoPTEan SB0FB v 1 ' hodh ogen oF Gan b
al kyl - Tfﬂgwalﬁns taugrdphRrepresanmtingu adgaridnt tdfethieodistrlbaition of

b S Pt of e S8 ROy e G0, "9
G - C4- al Kigwye 60s-20grapieshaikgla seednd vaiptalf dee Riskyoution of
! éﬁrétf_égg{ \’rf"ﬁ%I péﬁﬁerg% g Qeed abéo O[B?Hg)t%ecﬂe ifRsHtion

rogen. The ra In conmp ounds

of the f t%ﬂﬁa? IS 3 qhggr;%fsep&mq/ stenseitt @ meéfaﬁd é detecting
Qéfééis PanNsuIsstiane a@f:oﬁw@ foeR, inténtfedr. al kyl ,

t he r Mﬁr&?erﬂ}fce go ﬂgﬂrregiﬂng %h&q,(g%\flg%ggé@e’d r{getfoethg t|)r|1\>/ention

cormrpusesisneéna biepfopectingal @ patperaf @caliposesd of an alternation of
I e t
glg d?n&ﬁ%?rétp@fo%]spl ccg{t 5@&) g\é l?ztidn%sn? Bﬁ] Qﬁbetrate 2, said
pa@emo% heing Wreinrflgw@ﬂd R2 are as defined above and
L nd*l'ﬁé‘ts@lﬁsirgt% @‘Pé“ﬁbﬁﬂorﬁéd &4 aW arﬁrhﬂara g% ppoFt i:shown in

respectivel referably sele nnletles
e fighras, 'Ype Gonsigting, 0 NEeaRt 1ot %e@ﬂzg ggints for

é)@mﬁlle bﬁé s'tbos(ré?e \ﬂr)th (aﬁd?taﬁ])etéMf@qmrmﬁer abI y azetidin
noi et r ef era According 1o

2t oy rsisBiar aranirs RoRiERRC of M iesfibi 1 EeThoé Seen
frat the hgmtlfylnges 4 adnihpeadsbbdnds ® arki appeokioditey equahm width;

HB\WB%Q gp ep%rbmqu% tﬁ%t) tR@rI @h?frﬁggs%%bfd ﬁ?elﬁﬁtke?ar%so?bould
baveaaslyltr@ry FOUPSRANANG)Widih, AVitIOmh @O Otlkide étaﬁ drameveork of
ﬁ%ﬂe inFeéntidgh.and Rx2 have one the neani ngs gi ven before,

Che. mbgee DEOIGPISh TSR F6 ORISR Arsr ety B, 01 example
sucte ps adstasing dril@D eadquidtGrestdh Displape dcheengasitionsd above

PolhosRae e s B BeThimB o Raig 5y L FOTRRAT T Heans
beewitting Rarisuat signal foeexampleesich g8 a@omputehé, and receiving a

GEUBPéiﬁﬁiél ﬁpﬁ%ﬁ@g‘b%eﬁuén&e of Tq}‘ﬁ fﬁﬁ?é§@éan8]ddr13 ftaﬂﬁs 5.

conpou erab

sel ecPerferatbyn a 199 @lcﬁdpp@o‘iﬁfﬁg"t‘ iWilh ksx Uﬁe@rll;@@momogenelty of

xef§4o@|L|0£b SCI@GT]??}IS hﬁbtfgaéthbdbl@t‘& the- d@ectﬁ)ﬁ?bpgﬁdﬂmes than is
e radi

PasaB WS diasra s bt G BEGSHTT Suct] Hasqregg 6 and
thefsubsiraéd nvatil & dismélier 64300 kyi. mdfp fer exaeflie dial 60 82. 1 S

nmet hy C

For mul 18 SOt E miA 8RB lebiachd BY AR ciPer o which
apatienn & proieaied mﬂwlpé@emr In, alwczaszes e sgeepd IS4pr§fﬂIany
AZ. 5. (AZ. 1) (AZ.2) (AZ.3) (AZ.4) (AZ.5) Mire
preferably azetidin noiety is AZ. 1. Thus, n

preferably is 0. A preferred enbodi nent of the present
application relates to conpounds of fornmulae I.A 1 to
|.A 6, wherein Ais phenyl, which is unsubstituted or

may carry 1, 2 or 3 substituents Ra. Preference is

glven to conpounds of the forrrul ae I.A'1to I A 6

L T Y 1
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i ndependently from each other selected fromthe group
consi sting of hal ogen, CN, G -4-al kyl,

w@eog41dvat oal kyl , G - C4-al koxy, G - C4- hal oal korgT/BPTN08/053663

Cs-C -cycloal kyl. Preferencegis also given to
conmpounds of the fornmulae I.A 1 to |I.A 6, wherein the
substituents Rx3 and Rx4 are independently from each
ot her selected fromthe group consisting of hydrogen

arfrahgge peasendiduiart toetheaspiieal atiom obaimai Kdmbheyo® @solution
or m r bonyl group. Mdst preferably Rx3 and

a
%ﬁih%% 'Wyﬂf'b&ér@ﬁ Preference is also given to
conpolhdpatiern Beofrespondsetd strudiusaddight A the pllaeeaif the hereen
ubstituents Rx3' and Rx4' are independently from each
ot her selected fromthe grougttconsn sting of hydrogen

or t obfetlieexampie ertasiingsh oatlnpatieriv §howne9 figuse 2, the
B%Hftﬂ;tloﬁ%ffﬂgﬁt 1@5 b@ nd@lﬂﬂ)é*pto tN@Sﬁn%@fseglébblw m¥BhedRtfigure

B i ol iost0s

id Hﬁ@%%tyu SSHCal Fanges et P 3ndg100%
pr ef ePedfesabilys th qratigem 3ois @m@s&d &f/parallbefringes, in which the

?%E’rﬁﬂtfaoﬁ»ﬂe& tﬁeF‘}n e&%luty A@Q%e%erﬁl gwé?g@ ﬁqéo\lé oael\plggﬁmately

sihgsgidaliffigtiomd).sti ng of hydrogen, hal ogen
Cl- CAr 3 ¢! cr(bs@rvéif‘ﬂ%'t'&ﬁ?&)ﬁ the! #Ffbdh@#tﬂ &iMé cgﬂ% qorreseponds

C - C4- hal oa r ef er
3 abegeH mxe}%p%@‘@qscr%gﬁ F;h@fs@agg@ tb@ IﬂtﬁpSlthﬁ@tl‘p@ptlon will

Bé%nﬁﬂ’éﬁt@Qﬁé‘t sﬁéﬁﬁrylrpff r§r5 ed exan’pl es of substituents
Ain

ot 1 ulsk e RgmbIsempbdsitte i o8Bl 14 use yephisy fringes 4

mréxamplel@ocrpbpowmgm&bduf tamopiaplsesfithe screen 6. With a screen

G GISIERE00 ol QAR 10 2030 h HhBrE R hges 4

or op
refigictad oy mﬁswﬂatl@’ﬁ%ﬁyl 3-di i fl uoromet hyl phenyl ,

2-1ri ftlléJ%QIH%FshﬁﬁbP@Siaybro &ft?oh' rfnbblﬁéol Y$@@98¥ﬂltuted by any

2-di fl ugronet hoxy uorone
other ieaui¢ Qiﬂeﬁrﬁl%?sﬁ nSaﬁ%PQP'?rq erQllép @H&ﬁé{%ﬂémto the
é@mraienmet paﬁerﬁ?ﬁb@mg wi‘bp@béﬁebf aﬂfaltdﬁﬁamt!ire@e@bntlnuous light

e
portirercais! §nd eirecsoddil f lighin smmm),uneisnom cobherdgndrlightt,aend a grid

F?ﬁg&@d’ Iet\g %1 (S%IOBEg]%t)S V\%rc@ ﬂo(l egsuif% J elteB k é%é?’eﬁghght
aPrch ﬁ@%?”étﬁ@ tWe ARReNIGRYSWEVeRnPIeNdhG:, swsqd@lnér ifges by

%teﬁ@@ﬁgg%@g@éér}/sg@%@ch ot her have one the neani ngs
gi ven efore and

i ndepﬁ’\% e‘?ﬁ‘f'?ﬁ fa?%% CORYN'S5h Efeaﬁ‘év@‘aéﬁ'éR{%ed islaRemgat of the
gattem 3 amdRhebsiissteate Pankonguataleapt oherdimection sirgthie Ipat‘ttt:ular

ERERAYER, vt ety mepi) a6iebgBSRE" Fffet for an

Rgorithn ler proepsesind shevideoesigoalnttarsmitted.ta the screBng se as to

ﬁ@%tgggﬁfg}ﬁgrﬂﬁ%tf%nprcfﬁg(tﬁéﬁdﬁ@!ﬂglaﬁ@\s'o?girgo@%everal pixels
éd?%llaky@r 'W‘éabrtgﬂ%rﬁ‘ﬁﬂ’ryaltsheTm%cﬁQfQ Rf the fringes is not
AYEERGEI, Jd]%lsftéﬁﬂ\mht Ix@lst he conpounds of the

f f b g -
or o BrSIptts e rRatech imgRPEeag s e pible HRELt YT diflerent
irhag &0 ap® dingks retordied rhot‘mwba@e IofBlghttfdnges B. &ithsa sinusoidal

- &L es of fornul ae AZ.
W%@p %?%%ﬁ%ﬁg’h[’&g@ ‘i@ﬁ‘eg%? g (AZ.2) (AZ.3)
( AZ. 4$aidazatiyrnNbmayhedisplasey either rstﬁm yrsiegt, yn pEeavords by
& -disdefe diSp Iabéfn%h?@rléohﬁn&)?us‘hf Bldh g;%r{eeér %Kgé?gl' dTRStioRS.
the present application relates td conpounds of
fornulae I.B.1 to |l .B.8 wherein Ais phenyl, which
is unsubstituted or may carry 1, 2 or 3 substituents
Ra. Preference is given to conpounds of the formulae
|.B.1 to |.B.86, wherein Ais phenyl, which is
unsubstltuted or my carry 1, 2 or 3 substltuents Ra,

o " .. —~ o e . N a
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the group consisting of hydrogen, hal ogen, CN, NO2,

C-C 4-alkyl, G-C 4-al koxy, Cl-C4- haloalkyl and G -C
wdz2dvaho@dli’koxy. More preferably Rx 1 and Rx1l' ar@r/EP2008/053663

sel ected from hydrogen, hal ogen and CN. In particular

R« 1 in fornulae 1.B.1, 1. I.B.5 1.B.6 and |

.B.8 is hydrogen, while Rx 1 |n formulae | .B.3 and |

.B.7 is hydrogen or hal ogen such as fluorine or

chl orivigh réeténden tcbomgméaee th@ devaced dccoﬁtiﬁglt@ the invention

Eibrpke ¥ wptEor REmeblisI GBS a5 el 8668 o Fringes ¢

rqftectgbrbyﬂteessbbstrateer& MDA thairt Hsptaoepwaniss ldfis sensor 8

é&\gémegéouslﬁé% &f& a’ dﬁfl%l %ér?§@w§ﬁ§f£@g9' <§Charge-
dogiierinddyrRs $¢n§orrowm| ad milgpn pixels. Bige af:@mera is
Qéé-tfrﬁfr@@'a}/eoﬁ@h &5é edbdtr A2 BRd HoP bR tﬁemﬁmt iiM8g8f the screen

HEEIG R B8 SUEsNese: R SHSTicy ICaaTRIR G IRkG - ARGy 500TTS,

bhd ehen efarstdr theRdataRio tadoRputer ; hipduo§e0msr Thus, in one

SBLIRE", sIARerl HRBL Wyl Rl ello o B 488850 sip

ling® wsing the.rei®odracoonding|to the filventiophdhegtefore, the acquisition
gu@tlgﬂrt%ﬁ”be%h R?ego?“térlt aﬁ‘tfageghﬁ Iab?ut ten seconds. It is thus

fl uor uoro
90%9r|b|§rt@r@’9ﬁ%$§/ two or @weartatﬁeeﬂgkpstrazeepar BHngleo 2pAdRys more
thatr d hohtidofimetes r5thUrCh| orophenyl

2-di f hyl.phe i f | phenyl . .
> ri TGt ByF ﬁﬂeﬁweg iShbd bHOERIEL) et priygs information
aboutfthaomages hefeaqiért by lthe Sulbstfdta @, soetshoxyrpbessythem.

2 ”' [@W@g'&}s@?\/’go?@%?%g tﬁ‘é“?esgalut\r/%rf bﬁﬂeosr@trs@?iégggm%%gs the
dgvncﬁeaqcordm de theAn\tentlon i8. capablenos detec&ln@ Increasmgly small
éur‘ha@e défe%tslm thé sBbstrate. B- 3, |.B. 4, 1.B.5, 1.B.6,

B. he i1 ndividual conpoun s listed in
tabI eEUﬁth%n@Q 'thPfQ be neied, Hiat ib s Part r(GFEQ?%g' ,

é&t@eﬁe@nth@%utﬁﬂtrt&@ 2 andnBeodensons ard dx83Gueh thabltiee Mevice
Tabl e Jf ounds v%} ior mul a

TR hraliShnly RohsSdwee JRERyArTiaidLaye to
trto@omabetwleleespaﬂtts RihcaitdqeR2hot became haregalaiatydVigieowar, the

NB,i [ ; 4 of le A (conmpounds 1.1 to
gg\ggg% H§1 \ﬁ?’ﬁ%ﬁﬁﬂ%?)ﬁi@%{b@%tld tecting surface defects

on a $hisshfasmatignds d¥§9¢%~°§edsbh§1%?élsd0fn@¢tﬁﬁmlmg ¢he curvature
bﬂwtsluefacé edrafh@s stilSstPat8es hteth(g @rsﬁv@ée@ﬁémtegofs#rﬁgeem of the
e ects on a substrate and a devi ce using said et hod,
Bal€ictnl ar |y adapted for detecting and positioning

sur f aThreskefractiss iof deteemirtingdihet covasures bf ahe, surface of the

%@t%ta‘ét'yf;té‘%tt%%nﬁ‘s@o?@a@r‘éttfq%gfeit%fstpitettnot ‘hgicomputer 7
snd fcapebleaifealculatpigetne phaseneffsedofitka fringesdt of the pattern 3 at
es&t %B'I?ﬂ%} tHéQ%&% 6?‘&?&3%&&@% §§?h?|th§'% %@Qreﬂ%mltted by

nsul at or strates, | nt ecl
Mecsensaret apgrinen d@ﬁ'ﬁ@@ge@?rr@ﬁil@ %fpwwéﬁ{r?(% saig point on the

Saifscs obBleriiRtrafy 2. usual |y obtai ned by Smart Cut(tn)
and b¥P%§ucces |on of .heat treat nts

heat 3Rop FRoritis s o Sty biiey g Preséice of a

senper alefiect matdeea;tlbstmtei %\uBIrmﬁt/anatntmwtrrmIne qgratieat of the
t p C

P3RS, oUFARREIeRE isfhs YiAAEMATICHE o et f o burtace

detect egnsisiof @mndaaleerlt’mne repsirded ans mediuny insthepearnguter 7

during heat treatnents, for exanple annul ar supports

or supports with three or four bearing points, etc.

During high tenperature heat treatnent steps, for

exanpl e at a tenperature exceeding 1000 C, the

retaining support exerts high forces on the substrate

and particularly shear stresses. These forces can

deformthe substrate and thus ~cause the formatl on of

. o o T | - . s
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i nsul ator |ayer and consequently el ectronic conponents
that are made | ater. Such defects are not observed only

WORSDI61ype hetero-structures, they al so occupCDEP2008/053663

other types of substrates, fgy exanple honobgenous
nonocrystalline silicon substrates. In order to

mai ntain a good quality of marketed substrates, the
usual practice is to exam ne the surface of these

andstapivhs dfocaletieting nealesy ofl the Igragient ateaxtc woint on the

SifiCte SR ES G s’ Gesf Bl BLeT Puind Bistflachiifs
f oundPadicotarlye egvaitageously, thé (m)\v@ﬁadccoehlh@ltqudte invention
E&r‘ﬁéﬂ%é’ rHé?ﬁjs I c!)étQHﬁuHrtq ﬁﬁxf db%ﬁ%naﬁmd SEH&? ro?%‘éf%éts%ﬁ the

§@t’f§%ﬂ%ﬂ ef %‘19 $th§’ﬁ'tat¢ ¢ ﬁ@ldamea@an qeitﬁ?fé%'n @ldthprposmon Of defects

Wééééélbéﬂs@' cbﬂoan karg%‘ﬁutrtrhatap%@bf éélcbl%ﬁn?ﬁthe %'b%bbés@fand the

bs te
bin e o eatT Ren LS etERes o S SRS 2 Mtk Taglus of

thevaturbsjreatee ticaanooeqbel tosaﬁdewrmmﬂ tmgstgdgg/aufe trtaletnr/]e to a
rat t as a " rounded edge " suc

f#grtsetqclg '%ﬁ@&%@%&?e?ect ed and therefore the

meas uAewdtng:bmnm vaganae@mbotineert said means wistetemning the

Séutuéﬁabﬁ/%@e QY e %E\é%aéoum' Ebﬁ%‘%étr oF égrﬁoétggrlthtfﬁ capable of

erl ere enpt
a@pé@t'ngﬁh@ @@ﬁc'é%@ﬁﬂethéforij wake of %% paint of the, S!Jrfn%% of said
gndstﬁettéez wisrpesloehl eécﬁéhﬁdtshadutr@anstbﬂs@tﬁn Cctlﬁdrént from the

ARt bl et sE ot RerudSaB & iR e g port

onitpd sxbs$tedier2at ory deV| ces that adnmittedly are capable

of de £ ,
det ect gté anﬁgﬁ:te suc egslagg&fdﬁﬁ o tttb@'in\ﬁee?'\'ﬂoh as shown in
figwreedt the suhetre@r P aeansials cof m\/%%l« Sitierss rtidvsudator » type

3ERidbRYic %UEétY@teaWtﬁé“RﬁH af §5d|§F%”n Q\PHlé’h Rerzna! nates 9 is
about 7su rates . Arate of 50

arate
g}m’@@eﬁt 1‘§OP%UEE§Wat S QQFCW&?C%oaﬁdt serqter@@§§ap9'nt 6°r an
behoegometdodr@inuiet Systamliatwhigh defestycito @etectdasst thetdietite of
for thet dF cti n Iof tSl ip lines on such substrates
rgre g pﬁ% eg

8%'95%“&9 rCBP ol ari zed coherent |ight emtted
by a Aasessosibyrtioe dewice adeerdingy $a the myveatieh aempgsas means of

R S T R R N
QO rd seedigm ohéhe gpstnuiee/ angiseraklesehcaleriaiingythenamplitude

Qﬁé/%?ttﬁe |kt PAHY/6r dﬁé@@ta%/dt%r%ﬁtét@mdf @aentddté@ed surface

I ght cattered.in net ho
Helect 1 bod BieSaTiprad ess i ia i e ugeioa siaapase.
and JPROd, ﬂﬂa’%&ﬂadefeemanbehoded htev eletdut alnc atluket agdistinction

L0 SNSRI SHRELY oot SR EPL IO for

enamp@bcbrgstallmei@‘ectsmgtch@s slipdIneswatdéhe pbepphényesf .the substrate
ét%‘?Hf thei’s‘?@%oﬁehhﬁﬂwe%sa terdld‘ﬁi?é'i’é\%ee L wélst 81 'fé‘tgtre and

|nes pres es 0 strate
hgesubpnate.ithe |d|*FB@§§|PB$ of M@'%@"es@fatbﬁcﬂm@@ﬂf several

nehdiredt mtc%ﬂneeér@dfot trqéﬂténgtralahmh@tbrabr Bf bhBasardngeter for the

HRito Thedlities i PRBCCapPHnis R GolesNBotsae|Bhe gondrarierred »

Fomes (ZNT pappearirandudng rgmanbfctering pnrocebs consstidg of a step
s e '?ar;}é' agss Ha ha 8?%0%%‘?”&% ué.ng{ﬁeerﬁgﬁgutw
mcr oscope ovi ded w evision connecte
pwcgséonverter. Said converter transforns the video
signal fromthe canmera into the formof an electrical
current that is conpared with a limting defect

detection current. The substrate is displaced al ong at

| east two directions orthogonal to the m croscope

centre line, so as to check the entire substrate

surface. This method has the di sadvantage firstly that

it can onIy be used to detect Iarge sllp I|nes and
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This method presents the di sadvantage to be
inefficient to detect small defects and to be prone to

wommni@iTor. Prior art US 2001/ 0033386 di scl oB&€RFEPI008/053663

optical systemfor detecting;;surface defects on an
object including a step of projecting a pattern
conposed of an alternation of light fringes and dark
bands on the substrate, so as to generate fringes

refl ept eddéy td himitutHeaciepobitiohe ob gt on athgt @pbstrate 2 and

b ol P RS R d B8 B8 bR R o i 286 e 2 an

thad cpatnedify detettan etidéfectsht), dsjicsubsteatd Zamsy eqolvahtageously

. ¢ : : .
Se SRl Pl o e le gl Ry nose st
thetheratf-ned f or each pi xel of the images in function of
the vEgHREMNRGHeOf thee delRel vacehany Oftol hehe invention

f Thi ts th d dv
hAATES oAy indiuds Seeing] bentrlae 35@3%@)92%%\85\% of a
flid thesieinmes hcotamaratiehf ot tentsupsttetee by dustc the etibstrate 2

RTeRIE o iteh g, 268 B AR or ERR 8 Slouftel o s ow-
| ayer eehwilt new expiie ppetatiet eicthetdayideagesordisigrig the invention
Wrﬁ@gé&éﬂlﬁﬁggqqo 4gThese ZNT zones are wel |l known

ose S inthe art and corresgond to regians
in vthofP\atF%Fé’cLﬂ%TﬂpQﬁﬂQd@fnfj'nlg@Sﬁ’oford&h'é ft%t“ig%'rli@n%"ﬁ/ehas a

gmuaéublﬁeatstrrmmbarﬁlém tﬁeléhlstﬂ'élf%ehdﬂ@ulba]!@thé Fringek (flgure 4) is

tran e.regions he e
i e e suBSiEHS 2lag-stabr nf KHiTpat B pS e yaerate
finpeseeflected ibylthesasface wésais sm]snﬂa_te be made due to the

r oundeﬂe ‘?l’?t%ﬁsﬁé of thee ?Hﬁé F(?f Itﬁe %bBQtré ?% Bg%ritten in
above a gi ven Ued® JYe ot Vary
&T&‘@H@W\ﬂ@ fatmdet ectl ng ZNT zones Ther ef ore one of t he
pur poi%[@hﬂjn&(@aﬁnh on is to overcone all these

di sadvant ages roposing a technique for th

det ecVNEFF o é@rrfgc?é‘ddef @gq #ﬂ@%’@eﬁ?‘édﬁ@iﬁcﬁqrﬁ the average
pudsdityadfehanthagedetécted mkinedsutseratd 2stedeantrast ef the fringes

3 A S1E ey R Sppfiinod 4 fish Pretyac SR Ai3gtion.

mp@nd\selyTo achieve this and in accordance with the

| ventd Sfer to IdbuBl AREREsEOVATES 2TBREV A BPURE!ichdoted

surface d
w@@@@r@aelaﬁvq)éla@mment@fébe rRﬂﬁlieé% 3 @'M &g sdbsterecs isofnade

aragostutastsahél direktisd i 8 sftéﬁﬁ'()%a@beaé > di8plackithe frlnges 4 of
g}e rises at |east the follown

e e SRS 2 30 P B Ratorn 1B BbpgRRments of the
fringeges ramttetﬁby tiheasdissteate @ ares tdrdirded asingothasengor 8, so as

REPERD D e RTaE R ERHE! ool Pofat e R 1 the

mhagey rﬁtecte;hat eattepdint eottherimage. Assaqoiedcs pif irvagehbas to be
g{;dlﬁl%%ﬁtoolﬁe LBk @aéét% rﬂm‘é”thb%e?#@é?rﬁéﬁ&tg o, lﬁ%oéﬁrﬁr‘atst 53\0 and

a sequence o eas hr ee tern
rhesedPopftthe dnage rrgflectey at onOOIrtthenuﬁl?egggage
tﬁé?ﬁié%fdhfé@e‘s@rdﬂeﬁ@él?@@ﬁ?ﬂﬁse@fbet\b@erﬁ Ehréé%ﬁd%nﬁﬂﬂ@ges

patte eterm nation adi_ent

surfaﬁééfsrfat? o aeiengas QX iMgSear a5t 2camies.hafirst sequence

of imggss dfelrugmcnatreerwsmgiraj pattdet & comprising pardllee fringes 4
e f t

ggtg‘eﬁg[h%o%@ﬁgaa fitst o%“e%gg {%%& fﬂrﬁ%éeé‘gur#@ di %ﬁ&gé{&bﬁﬂogonany

tsmtm dise@ionroplesaid emrnges fir Bng dke sECcoME spguereeohinpages being

t I I

o up8, S0P EaRPRoRY PRRIEERRIdeS 4 ' idfdng Hong 2

paral l el to a second principal crystalline axis of the

substrat e. Advant ageously, a first sequence of inages

is acquired by projecting a pattern, the fringes of

whi ch are parallel to each other and extend parall el

to the fi rst pr| nC| pal crystal line axis of the
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This position in space of defects is determ ned using
a reference point on the substrate. To achieve this,

wo b@saudst r at e consists of a flat di sk conpri SPOER2008/053663

radial notch around its periphery, formng the
reference point. Furthernore, the nmethod according to
the inventi on advantageously includes a step to
determ ne the nature of the detected surface defects.

dinectivat perﬁeﬁﬂrcalarft@ﬂﬁe deéeidrsof the deh@sgm nethdbfirst sequence of

BRG] S 2TRaihd SOl Blinbebua LB e fBedion of saia
trefigest4. Furthernore, the pattern and/or the substrate

. ; ; y " .
R A e
g@ega@wredoby @[F?J@@Id”@ depefs3dercwhigs the diinges 4 gxtend parallel

by@®r ctf@‘rsatcﬁcuran t@ asbhﬁérbat eryé@eﬂr.r@ast.st@f ﬂfé géeatrate 2. Said
tronics, ctroni c

Py SFallie vsin oo 156, Subsliets £t e FaBLaREhS a7 SuRbiGich gt the

pemttererdf said sabstratelistit gtthus pogsibedtoliseBeadiat soali¢rmoes of

a8 Rt 385k BR s id B8RRed BP YN RO BB Do perate
tche)neub'éttlnetmmpatgcrastall@astaxwe)fdthleesubstrateaz Psaferably, a
$é‘(?ue$r?de38f gfrg g@gﬁ reE6Rfed! 1o é’é&%%e% aRfarrangement

es re he substrate, neans
H@tkéﬁnttnP%”t"ﬁetcgrrﬁafeerﬁﬁ'%ﬁnt%éj%%ﬁtf gl lyest frat occur on a

mdn@t;r;ﬁst@mm@IsosstdatepIsamamtrﬁe@théxahé@ A |tehgfrg@s theaBeter of

:
SRVt ALt keOnE bRl TaSGEr Horf WPt R oA 13 atomic
stade sudisllyaieing alif ek whi tte roepstalliogé axrsapfett:rbr supstrate 2. Thus,
B8 FARESHD it SRS, MAMLAY R, lrape e
dapﬁaoemﬂms OFfringesr frothen HeirerereRs and ROSEmN nfgdetects 10 on

el &Ibs‘(r%t@'%%l%é%@h |gﬂ‘ert he pattern and the substrate
onsrst of an al %orrt hm for processing the vi

si gnall "¢ CHREia ddhesuriae eﬁﬁ'@%ﬁ“?%tr%tg 46 t@ﬁnsd@ttetrnaed in a

biepht 15 Usrrr@emeadrépréaeMénwds frlrtde% Hiof sie¢ paeieny 3bét semnd be
sey at re uI ar

PRtes e 1 o Pt PERReh ot G 1% sUraRR 1 bppstrate 2 is
salbslated by atetemtivingethedreld of t@al gmﬂentﬁajsrmgsm&asurements of

FERSS 0Ly ARl R B4R ERORS Aot
anlaen py gifferapigtingosaid figldkefecalaradients. ace consi st of

an al ‘Bﬁé 'Iddamg%r’d?é@t' iS t19é |deRl EHgeht RﬂtrfehﬁJrFHl@S@antfﬁé @Drvature
rn féloﬁg t each point on the surface of
[

of tt
Q}Bgﬁ? gadiy Ur€ gnal transmitted by the sensor
Sai d hestep 130, @etﬁsndmerarrtdte defesteiscetefted dutHeanubstrate 2

08P farBPRS T e PoRBR s, A SRR AARRES Bl 2 cacutoted

eoovaat ure at each point on the surface of the

subst A@ggnt%tiw@slg ﬂ”éﬁes@‘pf $86 %0 ge% é“dt'a@tlééjsctt&hé B@fefc;] i broken

algorl cces Vi ce accor

faverptoo fitd iier 488 t@r@@?@'mﬁ'ﬂe Peirds erhﬁgsulrﬁ@@e i dhe syhstrate
prwigPacadiis @'Ieélﬁvé@r@@réét@r EIP bF @b@alst@ré Yeernihdéd threshold

Ve s il BT o/ AS bR R i RBE rom the

distib gioa m‘rttjetdurevaturda oathe ekt etattte pubsitate 2, bhd s sedamkstep

I I u t 1 ;
TR0 18 st s oYk P S5 Berehly 10t Yafiicils in the
wemeraat i eurvatiuse of ttt¢t$twfa®tcattthstsubatrat¢ er fferent
fromthe average of the substrate, relative to a
reference point on the substrate. In order to prevent

any deposition of dust on the substrate, the device
advant ageously conpri ses neans of generating a | am nar
flowof a fluid parallel to the surface of the

substrate and/ or neans of supporting said substrate
vertrcally Clher advantages and characterrstrcs W||
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point for determnation of the position of defects
detected according to the invention, figure 4 is a

w@eaphi®how ng the distribution of the intensipgr/@P2008/053663

light in the pattern represepfed in figure 2 figure 5

Is a graph representing a variant of the distribution

of light intensity in the pattern of the device

according to the invention, - figure 6 is a graph

show Misapsettiomth gpacant defedtde Odissdétekmtnlednuﬁﬁg ld gdference

i nt j t th t dev, i .

bAIL® B e bR R d e ciped apdfe, Bieth sl B eielts ¥ fioure 3

theesutstitadel Zmo@mtem‘ Iarfgatdhmecomprlalng asdulialrrateh 9 forming the
' Wth ref fi

RERIE bR al RO O I D e vt on | 0" °

conpr Ag@%sa%lahéh@mqih@qi GEEPT ﬂ@tgttcatfwaw@mtﬂprsrr@wﬁ@@d@ a step

of85ap abtephniwt | gﬁ{’ g%turfar ongas d@té&te@ @drfa%@oaéfebts@ Bbtemb by

band bst r at
Selstmiing pryyindi, Snden 03gh Hriudrsihecafidlor BigEu0g p! Lach
aunrfacen defect depeected frpar $tep o4 0s Ansvthér by reonfiparingethe amplitude

bl RS 2bb BBl o At B corec
withtehdatabpee isal asicadplesmerebitie mastre of syrfieca defests detected in

E %§m4§e seen that the light fringes 4 and the dark
are approximately equal in w dth; however,

is quiee r@'@wwtspdmmwteofﬁhgmatttern ﬁg?é@ theasHbsinate aamﬁy be
Rrididsalong QWrthdyavel afddtiondr y correspondi ng wi dt h,

Theselli @%'&”;%9 Sveih Lt 156 sreRBE apsouting 0 e BVERl0g And the
ﬂewcemmg saidunbthasl areppartiomlady suEable for the detécyieh af micro-

BLRBIYn mRESGTRAITRS s aRads BAEURRN o IR Bh Y8 finges
ﬁ@iﬁd@ﬁt@rﬁ%taﬁ@%ﬂ@tmlapf&egﬁmwaﬁ@r exanpl e such as
a CO”PHHﬁérﬂoreaﬁﬁerg 'Ilﬁéé‘QhQSVétﬁH&' ol Bé‘t@ér %Wrthé'é'iﬁ'face

g?rgfe ue&ﬁ; %S%%aﬁ%ﬁ t @C‘P%\éﬁUWﬁ}; QP@”G@QHOf theecrystalline
breporimed sybgifatl Xxel s on LCD screens is nore suitable

bl asnbrQErAs ¥ Betnbe: Bece iy Boihe deReRta afpriss an
andysiseofsthbsantise esuzfavs.etdt the diubstrater 2afs @0@snits payplheny in a
Eﬁ‘t IEOES%L?&&%FQ“S ?f@f: Qetppﬁ n'?iﬁée?,t Eé’rtlwlarrlgrgt%?%e d(¥f the

1 Of Screen on
W Qf o0} eebslratepnpar haskis dénderhtheser §@ﬂd|€0n%’ the method

ﬁé&fr@rr@bltdélhé aﬂgéﬁtldﬁfrsp%@bélé BF difaihlty ARYH ¢8dolatidrs during

dEis@H 8 SPolioN STE s in 5 hch WRLBHRIECISON L AR 8 the order

bfglf‘éwmranbhmt@tsane of the screen 6 . In the exanple

ai st r PBeRsRe it FERE' g5 Yol B el ragof e, guBSirate may
alsoriyeanalysed obmatlyieve thuscitie(davice mag)conprisst asecowdt dereen
Ptg P’tg;e%ts Péﬂer&eghﬂﬁ'tﬁé"déé CRRRIGP R g%gterea%ﬁF 1$05@cond

tern 3 I'S conpose
§$n$ﬂfe§hel W’%f?%‘?ﬁ tQieS%lﬂsﬁl#b%tﬁte Otﬁe'ag @'ﬂ%ly?*m efigiuttgneously.

Acsordney ﬂ@r&hé léxébuﬁéh t\)é@laﬁf i fh@eélet/i‘ﬁ:eaﬁwyoﬁbﬂﬁ@h@é Ymeans of
|nu30|dal be obser

Gane cetiatiovet) e g SOER iy TIBoUAapBlt JgPPing

palmet;lsbstrfatetut is< Ipeeiphéry, tthe tevafrcesf ot thee isnbstnstet peing then
' ] simlar to that shown in figure 5
gh$&gégﬁhbgﬁg¥%¢%oeﬁ%bdinent, it is preferable to use
very thin fringes 4, for exanple corresponding to
about ten pixels of the screen 6 . Wth a screen 6
conprising 1000 pixels, this corresponds to about a
hundred light fringes 4 reflected by the substrate 2 .

It is obvious that said projection neans 1 may be
substituted by any other equival ent projection neans
capabl e of projecting a pattern 3 onto the substrate,
the pattern belng conposed of an alternatlon of

I = o



algorithmfor processing the video signal transmtted

to the screen 6 so as to offset the light fringes 4
wa@pahsdamk7 bands 5 by a half, or one or sever al PEI/ER1088/053663

at regular or irregular tinmentervals. The period of

the fringes is not necessarily consistent with the

pi xels. Preferably, the pattern 3 is displaced by a

single pixel. Ten different images are thus recorded

int hemay,eitqrf obvight that ﬂ@éxeﬂmpie‘shthat shnggestdsden given are

inten Wi.t h pitch of ten ix th
ol GPabtial b B L wve o aprubafof fotfps of the
inveotioler words by a discrete di splacenment, or
conti nuously al ong one or several directions. Wth
reference to figure 1, the device according to the

i nvention conprises a sensor 8 particularly so as to
record i mages of fringes 4 reflected by the substrate
2 and their displacenents. This sensor 8
advant ageously consists of a digital camera conprising
a CCD " Charge- Coupled Device " type sensor with 11
mllion pixels. The canera is accomobdat ed on the
substrate 2 and not on the mirror inmage of the screen
reflecting in the substrate 2 . Such a canera can take
an image in 500nms, and then transfer the data to the
conmputer in about 500ns. Thus, in one second, a
sufficiently precise image is obtained to be able to
resolve slip Iines using the nethod according to the

i nvention. Therefore, the acquisition duration for a
sequence of ten imges |asts about ten seconds. It is
thus possible to process two or even three substrates
per mnute, and thus nore than a hundred substrates
per hour. This sensor 8 is connected to the conputer 7
that receives infornmation about the imges reflected
by the substrate 2, so as to process them It will be
observed that as the resolution of the sensor 8

i ncreases, the device according to the invention is
capabl e of detecting increasingly small surface
defects in the substrate. Furthernore, it should be
noted that in this particular enbodi nent, the screen
6, the substrate 2 and the sensor 8 are fixed such
that the device does not generate any vibration, is
not a source of contam nation due to friction between
parts, and it does not becone unregul ated. Mbreover,
the device is not very sensitive to vibrations. This
information is processed by neans of deternining the
curvature of the surface of the substrate 2 using
di spl acenents of fringes 4 of the pattern 3 . These
nmeans of determ ning the curvature of the surface of
the substrate 2 consist of an algorithmrecorded on a
support of the conputer 7 and capabl e of cal cul ating
the phase offset of the fringes 4 of the pattern 3 at
each point on the surface of the substrate 2 using the
signal transmtted by the sensor 8 and then deduci ng
the radius of curvature at said point on the surface
of the substrate 2 . The device al so conprises neans
of determ ning the presence of a surface defect on the
substrate 2 using variations in the gradient of the
substrate surface. These neans of determi ning the
presence of a surface defect consist of a second
al gorithmrecorded on a nediumin the conputer 7and
capabl e of cal culating val ues of the gradi ent at each
poi nt on the substrate surface using phase offsets
calculated by the first algorithm Particularly
advant ageously, the device according to the invention
conpri ses neans of determ ning the position in space
of defects on the surface of the substrate 2 . Said
means of detern1n|ng t he p03|t|on of defects |n space
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sem conducting substrate, in the formof a disk in
which a radial notch 9 is forned at its periphery.

wabios/in@ith 9 acts as the reference point for BEOI/EP2008/053663

orthogonal coordinate systemg n which defects 10

detected at the surface of said substrate 2 can be

| ocated. Accessorily, the device according to the

i nvention conprises neans of determ ning the nature of

surface defects consistinCloAIM® al gorithmrecorded on

a medi um of the conputer 7 and capable of cal cul ating

the anplitude and/or the |l ength and/ or shape and/ or

ori enfat i oA nétheddor deteeiing dudacd debctte&mit ad@ sliartidle » type
0 rin Vadu i

gatasc filia h gsutbgﬁ'ﬁfe &) ec‘fes‘f#rtél;&e use d |n 2 elegfronics,

e devi'ce ca
ﬁﬁi@@'%tr@mﬁ A ENBIegHe: wBarRCNAadaIN t%ets cernpélae$ #tdeast the
fipbRiiPstepsd particularly mcro-defects for exanple
crystalline.defects such,as sl i
ot | pREFISEHON RO SIS RHLCsTPPSReLet &1 alerialon,afdant finges
(4) andedarat bamds dbptomntiee ribbstrate (Rp serdy ¢ ayeherdte fringes

f which f
Felet ot U SRS G e S LBl oot ers for the
| engt h relative Hisptacgerendfof dne patiemnS) endftbe subetratep(ﬂhalong at
i i
st BRY diieclitn 5 8 0RAN 81rine, FHBES (A of e Bate (3) on the
pielPRifaiedhi ng process consisting of a step to transfer

a | ayeracéﬂi@ti’oheﬁf a Seasivrest aslieRstupirées |r'hbges of the pattern

iaeste bl cDbSREE A1hs ngof (&, Thé ih3agr Conesbolding to

dispiceaiant ©f theafringes|(4) ofthegattero (3t i on of the

0. saphrmdgio dbeRRoe Bt of e EhRiE Sne bR A ) using

disptacemanys bf/frmﬁlﬁsafébeb eiratiermédnandel | known to
t hose. %‘é’térhﬁﬁ'at'rd’h bf‘ﬁt@cﬁffese'ﬁ%t&% @GFfﬁcetd@eétecyﬁ t’r?e substrate

cordrn i nventl on can advant ousl
MG rg?ét?étsam ithy 9FdiealrQd {Be BYripGe P &‘re

fluid to mnimze contam natlon of the substrate by

dust, ,t he ubstr t r.ef I xt en

low Br o1 D0 Tpefbfic o B e PRathcisi<Bd ool ks [ of the

patterax(d)aare paveliait tooead otrtm arel/ etendcpanatdéeinty ao‘rrsthprrncipal
o figures 1 to 4 . A pattern

5'%%]' Hégél’égd"m%“tﬁgtgiﬂéizfror whi ch the l'ight intensity

has a srnusordal drstrrbutron al ong the axis

per pegdi cut@é rhethodeof bitﬁéﬁ%laﬁﬁn' 9%@24bhaﬁadt3ér‘i§e@ctneﬂtat the

ure 7
PcReudf ol Bernaties 31 b oo Foen Db h St Ehien et el o o
sedid ptircipdifeeystalliee sixtsyofthetsubstrawo@)r ef | ect ed by the
substrate can be witten in the followwng form / =/
O(l + cos(f + x)) where lo, A0, F and x are unknowns
and répr eséng mathogy of atpmisnReand t3; diarabierisedge that a first

gf Wﬁ%@@ i$ %Ur@fj Soyf Ibrbjgétlrg;'at ?ﬁérnog&tfb‘? whigp the

r| n es i nat e
ﬁlr]geﬁsﬂ)p@@d@ﬁl@“ﬁi rtt%daadi r@t‘heiro@ﬂd et p?@ﬂey to|the principal
@ry@emwté)aﬁretcﬁrtnbr@&h@@(mabywrmbesqah bEmR n@rs@lfacbb%long a

flected t
fEectEi, Perodtitc e’ &5b8: dieeton BY HiReT AR 4 andag second
sa@ehoeeot irmages ia ageped Ay pw]eatsng <a gatieina¢® fdnewhich the

e f t r )

ern'g%g ﬁ4) ar%t é)tap%%% drgé g)érgérte trap th{jl Sér%llgl tcg'tﬁe second

pencipat @’NSWIFH@XIS obthe aulestzatar(é) r&?ctd)rfrmgﬁ&r@t) inchdisplaced
verage intensity 10,

téﬁgég‘g%a?'iya@?h%'rgﬁtmﬁﬁéégﬂ2@196%66‘ the image reflected

at each point on the inmage. A sequence of images has

to be acquired to be able to determ ne the average

intensity 10, the contrast A0 and the phase F of the

i mage reflected at each point on the inmge. The

sequence of |nages preferably conprrses betmeen three
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crystalline axis of the substrate may be materialized
by a radial notch 9 at the periphery of said substrate

W@2008i116915 t hus possible to use several sequene€FEP{008/053663

i mages, each sequence using g pattern 3 for which the
fringes 4 are parallel to one of the principa
crystalline axes of the substrate 2 . Preferably, a
sequence of ten images is recorded for each axis. Such
an arrangenent makes it possible to nore efficiently
detect slip lin t. occur cyystal Li . .
Subst Pat e, TagriEDep B anfad abfefagd 8% MacteSegin that
oomerises aseMprtal détendmedthe positian sm:tweaetofatefgcﬂsadejermined
bei ng
gpﬁg\ﬁée th{s W‘ ?rLegEa?:;i/eSrEta Itrl?éngﬁgé?ésso e sut)é %Qr)ate .
Thus, one sequence of three images is sufficient to

precigely 1ies enhginod bhemdmsgl %ﬁﬁF&Uﬁéﬁsé@f irf rthétgﬂfe aosmon in

th t
Soseh PR GSRAN R GlCaBRRY by BeErriiing 11 mOMLS Ot herauirface
efitHieasibstriatd (&) withatradius df cusvdtbengrdaterrthaned eqoakto a given

BlrERheta vl foibb Rl BT R Dyin 2Ry yrghCom e

sw@lagpdonthecsubistrates (2)f ace of the substrate 2 is
cal cul ated by determning the field of l[ocal gradients
usi ng_neasurenents of the phase of reflected inages
from @i spl hbe meathedopf FH'Wg@s CﬂaEﬁCt@ﬂ"?@%éﬁ tﬂé@tnﬂ'@ PRgijon in
Bvact bf aerittd &f de@redicd singth edfetdrrl pAhagd)esh she ShBstrate
cal gradient is the local tangent to the surface,
d the curvature is the local radius of curvature. In
step 120, at |east one surface defect is detected on
the sybstr Y t4 0 he cur u
the sﬁrfaczﬁgefr%teﬁﬁo‘;g’és rgff E‘r?ar? q?llg?%d%a\k;ﬁt e Slibstrate
pensisisagkautialydisk eamerisipg 12 0adiel aetet(9aarausssits qprsiphery,
fiRffed tHeSrehéreken pdawn into a first step 125 to
determ ne points on the surface of the substrate 2
wWith a radius of curvature greater than or equal to a

det er g1 nedThémnesthod d)f\aaﬂyttmeaﬂﬂélarm@1|t0®|chélr§¢tenbed irothat it
BieuieARis b o diete ARG ik e s o pEleRli oAt @fects

substrate 2, and a second step 130 to determ ne the
positign i f i, [

e o1dh TREERE o SIA S, GteLBAstar hehive fature o
sumhace detects isdaternpinsd lygieterminmna thesamakitdetandier ‘fn§ length
g8 RF %hﬁﬁé’ aHald?Q)r@nteﬂfoﬁrcﬁ%hmet@éte@fsu?‘ﬂé@e%‘é‘f’éﬁtr ate 2

as described above. In fact, with reference to figure

3, the substrate 2 conS|sts of a flat disk conprising
a radial nohemé&hborofiany dine of efaimsnicty PO, ctiarasteristd in that

ri e o] ' t.o t
PR, GAEET G IOTaT i sy obitEs T35 % oGERL ipe gt Btnogonal
duectiansof the detected surface defects obtained by
determ ning anplitude and/or |ength and/ or shape
and/ or _orientation of each surface defect detected in

a step2140ha@eriehdar Bje cripeliamgT tawslagRpleiegise SuAl/as « slip
|n¢é19t ﬂ?péf‘@éf@étss '@ﬂp§ s’tuﬂfétr@fe 02y €8s he@ftoocﬁe @@éb |n electronics,

SEbETe e o SoaipuS SthalabeaBed Ga ARATE cRlwiReb dnpans, (1) of
ptc@@ctih@ﬁa pHEibterm ¢B8)pon \saidlsapstaaten@)tcooipdsied @faan aftarrtion of

M RESTIPE AU () BY PR e e b g808ING relative
d@@tﬂcem@ptt@‘ thee patte@fm(-’ﬁbandnwmet Blebsieate c@) LlBIDRg alaleast one
EpeaRsh, 2811RAK Idrfevsghber ¢8) Eabhte! ré&ﬁfd%t 8sblRRnfnts of
m cr odéf ects on nmonocrystadl l'i'ne substra
particularly by using parallel fringes allgned on the
crystalline network of the substrate. Furthernore, the
slip lines thus stand out better than the surface
scratches on the substrate 2 that are obviously
|ndependent of the crystalllne axes of thls substrate

-~ . 1 o N a o, .
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According to one execution variant, the device may
conprise neans of turning the substrate over, for

wezaspl®isuch as a robotized clanp gripping saPdI/EP2008/053663

substrate at its periphery, {/he two faces of the
substrate being then anal ysed one after the
other.Finally, it is obvious that the exanples that
have just been given are only particular illustrations

ﬁm@esr’@m@eﬂwedi Iblgﬂ theasmistr@ai (Zf))n neksETR @tSd@tfarmITfﬁhg the gradient
or

d
HEFECbu Rt IS sdosiBia B8 hissBRlate of dhe Hifes (4) of
Bebpatteme(2) 2andl ersezgmedf tetebminisg dhé presercer ohé ssirface defect
t ool . g : , .
SRIAE SELFR 23 Bing AR N LR SF g Subti e
) a pattern (3) corrposed of an alternation of |ight
fringes (4) and dark bands (5) on the substrate (2),

0 a 0 nerate frjnges ref rface of
the slbe: PERE @yice &f PR chadifisaimipal the e (1) of
padji¢cting (1 rmttérrﬁ P(G) ipsist adfea ($hreah o6y et Widelstaronmage is

Hlsp RS o i nstallsits B fodnoés BERAHBartE T
sequence of at |east three imges of the pattern

reflegyed JPNetcilﬁn(?é“?ﬁtél EL? 1@2)cr¥é\raé‘teﬁ§§'§QEeﬁ%} thENReans of

IITH es corresp ondi n I"acenent r|n es

(Q@tl\tﬁ dtsr%aq@merrgrqf e) patterae(ﬁéraﬂdnmei Sibsiate Ha) consist of an
trﬁ‘ﬁtfopbrdo%srﬁ?ftﬁéqﬁdélf srghel Ertalh§rhitf§oeto(t21)e stsbes (6) SO as

HE AR caishos O RIoRE perbiadtyen nar

b Ipéxed @bstseaeeanl (PRelsisat mggwiar oairiegusari timé reeyaty] iteascralen (6),

HEZ? m ffa?%ﬁz ?Jancc{ er |§%§8F grésttaeaé&%)r(ledﬁges-r?i) rrg# h?ﬁeOf

pattern (3) are parallel to each other and extend

paral ksl tpna dfeK/Tc‘étofpérﬂWShé’%lf cﬁeﬁﬁh%tﬁl' id ng, éﬁ%\rﬁcféfrlsbaefn that
substrate ( of either claim1l

Hieapensoe K@s&é&iﬁkﬂs oh Qtd'g'g cﬁmqra@@nrprrsrtg a{fed é&f‘?%rr n’

(3) are parallel to each other and extend parallel to

8 PIASSEIRe STARLBL RSN 2 LSRRk n na
the mieans af fdetarmismgueragradient aag/@a; ousvaiuqarofm syrface of the

Qu@étﬁq@(ﬁf c@n&%&?%ﬁ dBrith Al cﬁtﬁg‘é otf IE%llr{J %ltﬁ‘%eﬁre(éﬂas% Bffset

er-an

Qfﬂ%%ﬁﬂ@ge%Kﬁkﬁﬁﬂhen@a%&PsC3fa&ﬁéC@u%E@WQﬁeﬂEQ§Uﬁ§@@dﬁ the
SUHSIERE (2Y)IsiRG RS shaPirasseitRiaiothe stnseeig)on

perpendi cular"to the direction of the fringes (4), and

a second sequence of images is acquired by projecting

a pattern TRe¢ demicevufcdlaimhel & rehzgastetided anethpartbe! mieans of

r X t e

BIeRE g YAF préheB A iRER defect Gl 8 B85ond gigpritm
tapaiyesof( d3ichlating \dirspbased et gagherd] ayd/po auneature at each

[
!r)]i(rg?g tﬁe‘sﬁﬁaéé‘b?jtﬁer éﬁ&ﬁ%}é&gﬁ l%llg §H|§%§tﬁﬁ§§@ic%flcuﬁé‘&éd by the
UiSHpIgoséyMa step to determine the position in space of
defects determ ned fromvariations in the gradient of
the sygface of the ubstrate met hod
cl i i, - oS SevER AR dne it i TP; gRPR SR that it
obmphisesleheans af sdeier(mrnmgreﬂme mpsitene mmspacg dfheefpoisnba the
n r.f e substrate (2) with a radius of
gurféaateaftlé gs(r@g rér man or equal to a given threshold
value and/or with a spatial distribution statistically
different fromthe average for the substrate (2). 7 .
The nethod of claim®6, characterised in that the
position in space of defects is determ ned using a
reference point (9) on the substrate (2). 8 . The
nmet hod of claim 7, characterised in that the substrate
consists of a flat disk conprising a radial notch (9)
around |ts perlphery form ng t he reference p0| nt 9 .

o o o - A a ~~ o o, N 1
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line " type defects, on a substrate (2) designed to be
used in electronics, optoel ectronics or anal ogue,

w@basacdoeri sed in that it conprises neans ( 1 PCDEP2008/053663

projecting a pattern (3) on ?@id substrate (2)
conposed of an alternation of continuous |ight fringes
(4) and dark bands (5), neans of introducing relative
di spl acenent of the pattern (3) and the substrate (2)

al ong1at | FAStdevice of roigiti a8, chbrdct@sded e tsenssid @ans of

SR8 g BRI SR SBE A A8 by gopaie
bhealgulating e abstihga sodfthe erdihatehef thelmitbstrate (2))of esichgoint
Bhgﬁé %Eﬁ%‘@%ﬁ aﬁ{d §Jlfstrfa'ié f‘%e\ﬁltﬁ %) r38 &eguﬂ%tbﬁé prérﬁer than or

ggealcto ¢n qu%ﬁ%&@o@)vm@ r@d/err vt @nspafalt gistribution

gfa@@h&iﬂy @fﬁeﬁ*é‘rﬁ ﬁ'@ﬁﬁtﬂﬁ@teﬂ/e‘?e’{;é Qﬁet#)subét%te @)e r@%\(lk/éeto a
claimi12 ctehlsed ég that the neans
n

Eﬁ%feé@?l%ntt(ﬁioﬁéa?@" stralf @bnsi st of a screen (6) on

which an image is displayed conprising a sequence of

or 0l P 138 chlbaTanVaih ofehis ™ b M oSG ERELE Tt

ceinatisee ndeans afegemerating thdapénareflow (@) aafididt perallel to the
( it of an al gorithmfor processing

?ﬁ@gé%geﬁegﬁbsgﬁﬂ$gghsnitted to the screen (6) so as

to of fset the light fringes (4) and dark bands (5),

the opfset Theu@gucbeif\@m@rbd@éffclémm *2to 20dctsrdeteribed in that it
Elxels ar or.lrre als, the

¥ Bees Blearerh! Chpo el S S BLrreTBAVSRELT 5y " hei ng
fixed. 15 . The device of any one of clains 12 to 14,
characterised in that the sensor (8) consists of a
digital canera conprising a CCD sensor. 16 . The
device of any one of clains 12 to 15, characterised in
that the nmeans of determ ning the gradient and/or
curvature of the surface of the substrate (2) consi st
of an al gorithm capabl e of cal culating the phase

of fset of the fringes (4) of the pattern (3) at each
poi nt on the surface of the substrate (2) using the
signal transmtted by the sensor (8). 17 . The device
of claim 16, characterised in that the nmeans of
determining the presence of a surface defect consist
of a second al gorithm capabl e of cal cul ating
variations in the gradient and/or curvature at each
point on the surface of the substrate (2) using phase
of fsets calculated by the first algorithm 18 . The
device of any one of clains 12 to 17, characterised in
that it conprises nmeans of determning the position in
space of defects on the surface of the substrate
(2).19 . The device of claim 18, characterised in that
said nmeans of determ ning the position in space of

def ects consist of an algorithm capable of cal cul ating
the abscissa and the ordi nate of the substrate (2) of
each point on the surface of said substrate (2) with a
radi us of curvature greater than or equal to a

determ ned threshol d value and/or with a spatia
distribution statistically different fromthe average
of the substrate (2), relative to a reference point

(9) on the substrate (2). 20. The device of any one of
claims 12 to 19, characterised in that it conprises
nmeans of generating a lamnar flow of a fluid parall el
to the surface of the substrate (2). 2 1. The device
of any one of clains 12 to 20, characterised in that

it conprises nmeans of supporting said substrate (2)
vertically.



