Method and apparatus for examining a semiconductor wafer The invention relates to a method and an
apparatus for 5 examining a semiconductor wafer, wherein the edge of the semiconductor wafer is
examined by means of an imaging method and the positions of defects on the edge are determined in
this way. 10 The quality requirements made of the edge of the semiconductor wafers, for example
monocrystalline silicon wafers, are ever increasing particularly in the case of large diameters (_?_ 300
mm). The edge is intended, in particular, to be as free as possible from 15 contamination and other
defects and to Mav@adowanughaess: Maereever: diis inteatied iabe rgsistant fowarg inergased
mechanical stresses, during transport and in process steps in the context of the production of
microelectronic components (e.g. coating and thermal 20 steps). The untreated edge of a silicon wafer
sliced from a single crystal has a comparatively rough and non-uniform surface. It often experiences
spalling under fleehamealdading@anbkis @ssotwcesofmtisthirhing:partigkes 2 Paereforesit iscaustomary to

regrind the; 25 edge, inqrgler thergby, 1o gliminate spajling-and damage in t*&%gfy%al_;%lndge provide it

with a specific profile. Besides geometrical properties, defects at the wafer 30 edgeplay an important
s i

part. The edge &' Fep Sy BURAER Dot AbAg thE prodaRHoIprod®ss disfltring trafport. By way
of example, thel Watsretigestdopde Bndl comactwith thenasseftedaSedtfor storagesorfdgtransport.

During the produstiondreeass,dbe siticen 35 wafers are moreover often removed from the cassette by
means of edge grippers, supplied to a processing or measuring apparatus and, after the processing or

measurement, transported back to the same or a -2
10 The guality requirements made of the edge of the

gsemiconductcr wafers, for example monocrystalline
silicon wafers, are ever increasing particularly in the
case of large diameters (2 300 mm;. The edge isg
intended, in particular, to be as free as possible from
15 contamination and other defects and to have a low
roughness. Morecover, it 1is intended to be resistant
toward increased mechanical stresses during transport
and in process steps in the context of the production
of microelectronic components (e.g. coating and thermal
20 steps). The untreated edge of a silicon wafer sliced
from a single crystal has a comparatively rough and
non-uniform surface. It often experiences spalling
under mechanical loading and is a source of disturbing
particles. Therefore, it is customary to regrind the
25 edge in order thereby to eliminate spalling and damage
in the crystal and to provide it with a specific

profile.

Besides geometrical propertieg, defects at the wafer
30 edge play an important part. The edge is repeatedly
touched both during the production process and during
transport, By way of example, the wafer edges come into
contact with the cassettes used for storage or for
transport. During the production process, the silicon
35 wafers are moreover often removed from the cassette by
means of edge grippers, supplied to a processing or
measuring apparatus and, after the processing or

measurement, transported back to the same or a



different cassette by means of edge grippers again. Therefore, defects and impressions on the edge
cannot be completely avoided. Some of these defects, such as, for example, cracks and spalling, can
have the effect, 5 for example, that the affected silicon wafers break in the course of further
processing, particularly if additional stresses occur such as in the case of thermal processes or
coatings in combination with mechanical treatments, #vhich leads to considerable 10 problems in the
production line. An examination of the wafer edge at the latest prior to delivery to the customer is
absolutely necessafy: fasribis trasendaiso see hianrdhookef SemjeonductapSiisonzkxiaechnology, ed.

W. C. O'Mara, rring, L. William Apdrew Publishing/Naqyes, 1990). This examination
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An examination of the wafer edge at the latest prior to
delivery to the customer is absolutely necessary for
this reason (also see Handbook of Semiconductor Silicon
Technology, ed. W. C. O'Mara, R.B. Herring, L.P. Hunt,
Wwilliam Andrew Publishing/Noyes, 1990} . This
examination serves, inter alia, for identifying and
sorting out silicon wafers that are at risk of breaking
on account o©f edge defects. At the present time, the
edge monitoring is effected with the aid of visual or
automatic inspection. Automatic inspection involves the
use of imaging methods using cameras for the detection
of the defects. The classification of the defects and
the discrimination intc noncritical and critical
defects is effected by means of visual or automatic
image analysis. Such a method for edge inspection is
described in DE10352936A1, for example.

The previously known methods of edge inspection do not
always yield sufficient information about the nature of
the defects detected. In particular, often it is not
possible to identify whether a critical defect which
can lead to the breaking of the semiconductor wafer is
involved. This means that the sorting of the sgilicon
wafers is  Dbeset by a considerable uncertainty.
Noncritical material can be incorrectly rejected and

critical material can be delivered. The Fformer Ffactor

S5 b3 Ucfivered. The



3 decreases the yield unnecessarily, and the latter factor leads to problems for the customer.
Therefore, embodiments of the invention seek to 5 increase the meaningfulness of the edge inspection
and, in particular, enable an unambiguous classification of the detected edge defects with regard to an
increased risk of breaking. 10 According to the firstaspect of the invention, there is provided a method
for examining a semiconductor wafer, wherein the edge of the semiconductor wafer is examined by
means of an imatgng sasthmd daiethepesiionsereidersmidfldefectnén thd@dge #FESS determined in
this way, whereipgin-agditienda ring-shapedaegiomon e flataces of the semiconductor wafer, the
outer margin of which region is not more distant than 10 mm from the edge, is examined by means of

photoelastic stress measuremenléé%m the %ositions of Zt%lstres%‘ggere il%r%ls in Ssglie ringc-ghaped region
are determined IMTATSWAY SwherdiR e Positons Of the dstects And the positions of the stressed

regions are BompaEEHth dieanetiErnahd tRETRfeds Hie chiEiied iPErRsEeE offe basis of their
form and 25 the tesultsrafithelphgtoelastic stress measuiemens. Adcording tathecsecohd aspect of the
invention, there isjrovided.an apraratussior examininghe eggecof a-sespiconduiar wafer, comprising
30 - a mount for}'gges}geggc r%gg%t%rl wafer, which mount can be rotated about its central axis, a drive
for causing the mount to rotate, a s%tem for carrying out an imaging method comprising at least
one light source and one camera 35 that records images of the edge of the semiconductor wafer, and
- 3a - - a systemAorcartying out atpisotéélastic s¥ess neabuidmentetiRpASAg atlasse a polarizer, an
analyzer and a dgtectordn af=airangareenidhat permitstheiexamination eh aaegihrcobthe flat area in

the 5 vicinity of t@%?@@? Qxyﬁg§esﬁmi%%%d%é%rew%f§r'the gemiconductor wafer 1is
examined by means of an imaging method and the
positions and forms of defects on the edge are

15 determined in this way, wherein, in addition, a ring-
shaped region on the flat area of the semiconductor
wafer, the ocuter margin of which region 1is not more
distant than 10 mm from the edge, is examined by means

of photcoelastic stress measurement and the positions of

20 stressed regiong in said ring-shaped region are
determined in this way, wherein the positions of the
defects and the positions of the stressed regions are
compared with one another, and the defects are
classified in classes on the basis of their form and

25 the results of the photoelastic stress measurement.

According to the second aspect of the invention, there
is provided an apparatus for examining the edge of a
semiconductor wafer, comprising
30 - a mount for the sgemiconductor wafer, which mount can
be rotated about its central axis,
-~ a drive for causing the mount to rotate,
- a system for carrying out an imaging method
comprising at least one light source and one camera
35 that reccrds images of the edge of the semiconductor

wafer, and



The invention is described in greater detail below with reference to figures: 10 Figure 1 schematically
shows a measuring arrangement that can be used for carrying out the method according to the
invention. Figures 2-9 show examples of defects which could not be 15 classified unambiguously as
critical or noncritical edge defects by means of theeedge inspection method in accordance with the
prior art. Together with the likewise illustrated results of the photoelastic stress - 4 -
measurement,thedefectsteitvecldssifiedanambiguotisly agcomlitivg & #5e inventidht &F Eontrast to the
known methods ferdBedatestion andSclassdication of fege, defects dbeamethad, accarding to the
invention does ngtjust tise an jmaging method, but rather combines the lafter with daga,from a

photoelastic stress méasurement, i.e. Wéth information at%ou%gtres? d regions in the rplaterial, in order
to 10 unambiguouFy iGEAIR BlgE DerREts that are FHitiCHl inrespact St bisaking. - The imaging
methods uséd cai Bergptical inamgeRAEtheds HsingBHe sRMtteCaéiady, electron-optical methods
15 or atomic force microscopy (AFM). Optical imaging methods examine the wafer edge by means of
bright field or darkfield,optics :1;the comhiration of poth. Dypicallysdhe wafge suifage isexamined on
20 the front and reeafresid%%én 2 regilor{ll;:rgm the outermost margin of the wafer to approximately 5 mm
inward, such that & su]?ﬁmently ?argegoveerp with the much more sensitive methods of front and rear
side inspection arises in the edge region. The illumination of the 25 wafer edge in bright field or dark
field configufatioR tgpicallytakeshsiase ypmeansbbrED sasetasrotheg il @gmiratirrsaiirces at one
frequency or with: adyoad freguensy speetrurs AfJaasf ane-caineraneecesds ivages dhithe wafer
margin includingggegggeim%@.iéép plurality of cameras are preferably used, which record the
wafer margin and the edge from different perspectives. The images serve as a basis for defect
identification.

Figures 2-9 show examples of defects which could not be

15 classified unambiguously as critical or noncritical
edge defects by means of the edge inspection method in
accordance with the prior art. Together with the

likewise illustrated results of the photoelastic stress



35 The latter can be effected visually. Preferably, however, the image information is supplied for
automatic classification by means of image processing software which can perform a classification into
-5 differentconfigurable defectclasses.Such an automatic classification is described in DE10352936A1,
for example. A sensitivity of approximately ¢ 10 4m LSE, verified by PSL (polystyrene latex spheres)
on the 5 wafer edge, is necessary in order to be ablesoresolve structures of critical defects. This
method is used, in the same way as the alternatives mentioned above,according to the 10 invention in

the same way ﬁgg&gg@[{gﬁgc’e with-the priord%rff,ggrc@entm@ggledgekggfectscfgggrflﬂgg@ the

invention, however, jt is combined with a photoelastic stress measurement, that is to say with the

detection of streS8ERWARIHE ald BF L5 HEpBRrizSt I EffetE SFis Pethod is known by the name
"Scanning Infrared Depolarization” (SIRD) and described in U52004/0021097A1, for example. In
accordance withnthe pior agk it issuseskiorthe.samilinglike, whelerarea getectionnf sggsed regions
20 on silicgn Wg{%rgségliré%ptefggn 8% 1%%%eofct?él§sil<i:qcosn w%fﬁés m&r%)‘dgctg)g isrné)]t_ racticable in the
case of a whole-area measurément on account o Fong teasurement fimes_The method Ras not been
used hitherto t&¢fialify (& iliedn Aafsrs BpEcificklly WiffregardifoatéPs aerjelAd illuewhated in fig. 1,
in the applicatiea eisearding tantheniayentiamaathardbaa the entiteflat ayga-of the semicogductor wafer

1 being examingd,by, means;of 30 SIRD. oply.atipgsshaped region of the fighwafer areawhich lies

close to the wafer edge is examined. In this case, the ring-shaped region is irradiated with an infrared
laser beam 2 piitYed By TrssiRCof Apbtaiver 3PrdefbRattisdr bedih iRpREEs fétpendicularly

10  unambiguously identify edge defects that are critical

in respect of breaking.

The imaging methods used can be optical imaging methods
{using one or more cameras), electron-optical methods

15 or atomic force microscopy (AFM) .

Optical imaging methods examine the wafer edge by means
of bright field or dark field optics or the combination
of both. Typically, the wafer surface is examined on
20 the front and rear sides in a region from the outermost
margin of the wafer to approximately 5 mm inward, such
that a sufficiently large overlap with the much more
sensitive methods of front and rear side inspection
arises in the edge region. The illumination of the
25 wafer edge in bright field or dark field configuration
typically takes place by meang of LED, laser or other
ililumination sources at one frequency or with a broad
frequency spectrum. At least one camera records imagesg
cf the wafer margin including the edge region. A
30 plurality of cameras are preferably used, which record
the wafer margin and the edge from different

perspectives.

The images serve as a basis for defect identification.
35 The latter can be effected visually. Preferably,
however, the image information is supplied for
automatic classification by means of image processing

software which <can perform a classification into



35 on the flat area of the semiconductor wafer. After passing through the semiconductor wafer 1, the
laser beam 2 passes through an analyzer 4. Downstream of the analyzer 4, the intensity and the
degree of - 6 - depolarization of the IR laser beam are measured and recorded by means of a detector
5. If the laser beam 2 passes through a stressed region in the semiconductor wafer 1, then this brings
about a rotation of the 5 polarization. In addition or as an alternative to the transmitted laser beam, by
means of a correspondingly adapted arrangement it is also possible to use the reflected beam for the

measurement.d0rlncthis descriptian {'gdgatarle'wafge edge” is undersiead to meanthe ngp-flat region,
provided with a defined profile, at the_margin of the semiconductor wafer, The surface of the
L 08 thc & % l‘t!osel R]-E.Eeljss’égzgg

semiconductor Wafperp?hus cocﬁs‘las?sS jéF t1r1%af at areas of the fron e ahd

rear s?&%land also of

the edge, whichCfor iE‘paER £an cdmpfisaaifaéstsiy the frorrRideCarid eiecrear sidel8 cylindrical web
between the froptside endthe dearsidesand pdso sansiten radiihetween dhe respestivertacet and the

web. 20 Tge ri@g-f%%p;rg

than 10 mm, partic refera not moré than 3 mm. T

y

dsedion i lesgloge fg i waler edge prelerably as 2y o no more

e width of the region is downwardly

limited only by &S HERRIG ofthe Tt bedfit SHeSinfrared laser beam can have a diameter of 20
gm to 5 mm. The outer margin of the ring-shaped region is not more distant than 10 mm, and

preferably not morg distant;304han g mm,Jfrom the; gdgein ordeg Maysvggﬁ
produced by the edge defects. Preferably, the ring-shaped region used for t

etecLthe sfressed regions

e SIRD measurement

extends radial§imTaRFHrot e ralfdtpOSHEH at WiHIEH fhre froRSaE FHRE medtS the HAE3S area of

the front’side. Thisargiorrdirectly@wfoinagie way as in accordance

with the

pricr art, for identifying edge defects. According to

the invention, however, it ig combined
photoelastic gtress measurement, that is to

the detection of gtressges with the

with a
say with
aid of

15 depolarization effects. This method 1is known by the

name "Scanning Infrared Depolarization" (SIRD) and
described in US2004/0021097A1, for example. In

accordance with the prior art, it 1s used for the

sampling-like, whole-area detection of stressed regions

20

25

30

35

on silicon wafers. An inspection of 100% of all silicon
wafers in production is not practicable in the case of
a whele-area measurement on account of long measuremsnt
times. The method has not been used hitherto to qualify
the silicon wafers specifically with regard to the

edge.

As illustrated in fig. 1, in the application according
to the invention, rather than the entire flat area of
the semiconducter wafer 1 being examined by means of
SIRD, only a ring-shaped region of the flat wafer area
which lies close tc the wafer edge ig examined. In this
case, the ring-shaped region is irradiated with an
infrared laser beam 2 polarized by means of a polarizer
3. Preferably, the laser beam impinges perpendicularly
on the flat area of the semiconductor wafer. After
passing through the semiconductor wafer 1, the laser
beam 2 passes through an analyzer 4. Downstream of the

analyzer 4, the intensity and the  degree of



the edge is to be preferred for the photoelastic stress measurement, although other regions which are
near the edge but do not directly border on the edge can also be - 7 - used for the measurement. It is
also possible for the laser beam to overlap the edge. This should not be preferred, however, since the
overlapping portion is not utilized and, moreover, can generate inference 5signals. The stressed

regions caused by edge defects can extend on the-flgt area of the semiconductor wafer from the edge
radially as far as 10 mm in the direction of the 10 center of the semiconductor wafer. Only in the case

of very S?V?VG_DA%@%%Q defects,is §ipossible for the,sliressed egiansdo gxiend,fugherinfo the flat
area. This limits the ggg[lélo%and width of the reglon to be examined by means of SIRD according to
e

the invention. I5 Sific eSS e gfths Tall§E§ by ¥agR defectdife MasEgreRFFBrohounced in
direct proximityo@sthesedgireduter nergecefade trg-shapedretion teba txamiued smot more
distant than 10wams-and preferaily n@hﬂ@reﬁgtg,@gth%ég@m, grorgé%%hggfg% Pagticylarly 50
preferably_the ying-shaped.region_borders directly on the edge. The width of the ring-shaped region to
be examinEéd b C?ngggr%s%%: éfﬁ% isfﬂer%‘fﬁc%%%lr%rgxi%%magf 1%jmr%h,f5evﬁ8ﬁ1t&f\r 3 mir:ngorgl&élgs likewise
being sufficientt P57 ekiet@ive 2FEX si§faMs nétredirstFforthe applcatiof v HE BIRD method
according to thedayeriibn.aA seadjetustier aftmeasurament tiasks 7Hsee figo 1)0fdhedinfsared laser

beam 2 in the vigipity of 39 tggwf%b?dQ%@%%%ﬂcw@%%’@) are sufficient for this application. In
cie

particular, one to five measurement tracks are suftticient in order to obtain meaningful results with
regard to the classification of edge defects. One to two measurement tracks are 35 particularly
preferred.The Tata shioven indigaresi® td 8rare baseien a single measaremeatitrack. -8s

understood to mean the non-flat region, provided with a
defined profile, at the margin of the semiconductor
wafer. The surface of the semiconductor wafer thus
consists of the flat areas of the front side and the

15 rear side and also of the edge, which, for its part can
comprise a facet on the front side and the rear side, a
¢ylindrical web Dbetween the front side and the rear
side and also transition radii between the respective
facet and the web.

20
The ring-shaped region which lies ¢lose to the wafer
edge preferably has a width of no more than 10 wm,
particularly preferably of not more than 3 mm. The
width of the region is downwardly limited only by the

25 diameter of the laser beam. The infrared laser beam can

have a diameter of 20 um to 5 mm.

The outer margin of the ring-shaped region is not more
distant than 10 mm, and preferably not more distant
30 than 5 mm, from the edge in order always to detect the
stressed <regions produced by the edge defects.
Preferably, the ring-shaped region used for the S8IRD
measurement extends radially inward from the radial
position at which the front side facet meets the flat
35 avea of the front side. This region directly adjoining
the edge is to be preferred for the photoelastic stress
measurement, although other regions which are near the

edge but do not directly border on the edge can alsoc be



The intensity of the laser beam and the integration time of the detection should be coordinated with
one another such that a signal-to-noise ratio S/R > 3 is ensured. 5 The so-called lock-in technique is
typically used in order to obtain good SIR values. The results of the imaging method and of the SIRD
10 measurement are subsequently correlated with one another. This is illustrated by way of example in
figs. 2 to 9. This correlation can be carried out in varipus ways: 15 It is appropriate to specify the
position P of the defects identified by means of the imaging of the stressed regions identified by

means angle (ipqwhere the origrigtion feature "flat) Gan serve asaseferanceoint 2Q Itis
possible to use.the I’eSIégS of th%ghotoelajsstic streﬁs measurement, or thoge f the imaging method for

the preselectio%%?%ﬁe 3telts. This RieansRat ﬁ/ 15 86 fects Which 23R'pedefdRted By this one
method 25 are mif&d 18 HefebwmitkelassHieddroré Bpeciicaty apthithe aidof thevomisined analysis

of the results ofbeth measutamentmathodss Perferance shoavld fegiven; dowaveeteywarking without
30 presel%:tion sincegositions which are identified as conspicuous only by the imaging method or the

stress meas.uresrr:%gﬁti'fL Ut not by the respective other method, can also include critical defects. Only a

corresponding combined data analysis of both measurement methods 35 ensures a best possible
defect classificatien. st@e #fsprefareed evaluationsand tlassiiepiionsfieibed iscdesceked i detail below
with reference fg.figures 2~ n the first step, g first provisional.defect classification is carried out on
the basis of the data of the imaging method. Elongate (line-, crack- and scratch-li e% stélgg[ures can

thus be differe/fit&d Fdfhareky (spdts” &ltisdPs) StrulfiresronhB pasksstion ©

10 center of the semiconductor wafer. Only in the case of
very severely stressed defects 1s it possible for the
stressed regions to extend further into the flat area.
This limits the position and width of the region to be
examined by means of SIRD according to éhe invention.

15 Since the stressed regions caused by edge defects are
most greatly pronounced in direct proximity to the
edge, the outer margin of the ring-shaped region to be
examined is not more distant than 10 mm, and preferably
not more distant than 5 mm, from the edge. Particularly

20 preferably, the ring-shaped region borders directly on
the edge. The width of the ring-shaped region to be
examined by means of SIRD is therefore a maximum of
10 mm, a width of 3 mm or less likewise being
gufficient.

25
An extensive area signal is not reguired for the
application o©f the SIRD methoed according to the
invention. A small number of measurement tracks 7 ({see
fig. 1) of the infrared laser beam 2 in the wvicinity of

30 the wafer edge {as defined above) are sufficient for
thig application. In particular, one to five
measurement tracks are sufficient in order to obtain
meaningful results with regard to the classification of
edge defects. One to two measurement tracks are

35 particularly preferred. The data shown in figures 2 to

9 are based on a singlie measurement track.



10 the imaging method. For the final classification, specific threshold values of the measurement
variables of the photoelastic stress measurement are assigned to the provisional defect 15 classes.
Accordingly, the defects assigned to the provisional defect classes are finally classified by means of
the results of the photoelastic stress measurement. If the imaging method classifies one defect as an
elongate structure (e.qg. fig. 4) and 20 another defect as -an areal structure (e.qg. fig. 7), then e.g. the
threshold values defined for the further classification can differ with regard to the evaluated

measurement resultssofithe SIRD maasygment, 2a,Fortbefinal.defect classification pased on the
data of the photoelastictstr% S m%ascurement, th%foll ing measurement variables can be used: a)
e g b

sighal magnitudé T {int&fisity)'6) Signal profis 3G a5k a SHdéyrEE b depbianizafiBitD e)

depolarization sighaR§Ppe futipol&teritbipola® serass sigpalofasipol ity 8 35/&l varidblessare
preferably recosgledand evaluated as a function of the angular position P (in 0) at the margin of the
measurement object. - 10 - The measurement variables used for the classification can be either

absolute values above an averaged or subtracted background or average value, usually fixed
The so-called lock-in technicgue isg typically used in

order tec obtain good S/R values.

The results of the imaging method and of the SIRD
10 measurement are subsequently correlated with one
another. This is illustrated by way of example in figs.
2 to 9. This correlation can be carried out in various

ways:

15 It is appropriate to specify the position P of the
defects identified by means of the imaging method and
of the stressed regions identified by means of SIRD as
angle {in °), where the orientation feature ("notch" or
"flat™) can serve as a reference point.

20
It is possible tc use the results of the photeoelastic
stress measurement or those of the imaging method for
the preselection of the defects. This means that only
the defects which can be detected by this one method

25 are treated as defects and classified more specifically
with the aid of the combined analysis of the regults of

both measurement methods.

Preference should be given, however, to working without
30 preselection since peositions which are identified as
conspicuous only by the imaging method or the stress
measurement, but not by the respective other wmethod,
can also include critical defects. Only a corresponding
combined data analysis of both measurement methods

35 ensures a best possible defect classification.



5 as zero value, in a defect-free region (e.g. in the case of the intensity) or relative values such as e.g.
in the case of the bipolarity B. The degree of depolarization D is defined as follows: 10 D = 1 - ('par -
Iperp) (‘par + Iperp) | denotes the intensity of the detected laser light. 'par and Iperp are the intensities
polarized parallel and 15 perpendicular, respectively, to the polarization direction predefined by the
polarizer. D is measured in depolarization units DU (DU =1 10-6) The bipolarity B is defined as
follows: 20 B1 -(Dmax - Dmin | )(Dmax + D denotes the degree of depolarization, Dma, denotes the

maximum degrge of.depolarization, and Nawn denotes the, 25 minimuym degrge of dgpolarization. " IT
denotes the abﬁgg“%}{%'é‘g functign. Fucther variables (e.g. intensity variation/depolarization signal)

derived from the measurement vaTatiad 30 Fcilioled abs¥e EATTIREWISE be 1EBY TS the final defect
classification. Alongside the data of the imaging method and of the photoelastic stress measurement,

further information 35 can be taken into account in the final defect classification. By way of example, it
1S pOSS'bl%to t%ﬁe acegunt O%Ehn_’es@os'tlgggpa,t Whlgh an :Lr]zgsr%asegrovisional defect
classification is carried out on the basis of the data
of the imaging method. Elongate {line-, crack- ~and
scratch-like) structures can thus be differentiated
from areal {spots, clusters) structures on the basis of

10 the imaging method.

For the final classification, specific threshold values
of the measurement variables of the photoelastic stress
measurement are assigned to the provigional defect
15 classes. Accordingly, the defects assigned to the
provisional defect classes are finally classified by
means of the results of the photoelastic stress
measurement. If the imaging methoed c¢lassifies one
defect as an elongate structure (e.g. fig. 4) and
20 another defect as an areal structure (e.g. fig. 7),
then e.g. the threshold wvalues defined for the further
classification can differ with regard to the evaluated

measurement results of the SIRD measurement.

25 For the final defect classgification based on the data
of the photoelastic stress measurement, the following

measurement variablegs can be used:

a) gignal magnitude I (intensity)
o) signal preofile
30 C) gignal area
d) degree of depolarization D
e) depolarization signal type ({(unipolar or bipolar

stress signal)
£) bipolarity B
35
All variables are preferably recorded and evaluated as
a function of the angular position P {in ©°) at the

margin of the measurement object.



risk of damage to the wafer edge appears in the production process for the silicon wafers, for example
the positions at which the silicon wafers are exposed to particular mechanical stresses in the course of
their production. The rules of the defect 5 classification (e.g. threshold values of the measurement
variables of the photoelastic stress measurement) can be specifically adapted at such positions. 10
The following table shows an exemplary matrix for. theydefect classification: - 12 - Further criteria
Position coincides with contact points in the production process Bipolarity S-0 <

The measurement variables used for the classification
can be either absolute wvalues above an averaged or
subtracted background or average value, usually fixed
5 as zero value, 1in a defect-free region {(e.g. in the
case of the intensity) or relative wvalues such as e.q.

in the case of the bipeclarity B.

The degree of depolarization D is defined as follows:

10
D=1 - (lpar - Iperp)/(Ipar + Iperp)
I denotes the intensity of the detected laser light.
Ipar and Iperp are the intensities polarized parallel and
15 perpendicular, regpectively, to the polarization
direction predefined by the polarizer. D is measured in
depolarization units DU (1 DU = 1 - 107%)
The bipolarity B is defined as follows:
20
B =1 - ]{Dmax - [Dmini) l/(Dmax + EDminh
D denotes the degree of depolarization, Du.. denotes the
maximum degree of depolarization, and Dyin denoteg the
25 minimum degree of depolarization. "||" denotes the

absolute value function.

Further wvariables (e.g. intensity variation/depolar-
ization signal} derived from the measurement variables
30 mentioned above can likewise be used for the final

defect clasgification.

Alongside the data of the imaging method and of the
photoelastic stress measurement, further information
35 can be taken into account in the final defect
classification. By way of example, it is posgible to
take account o©f the pogitions at which an increased

risk of damage to the wafer edge appears in the



SEO < Lrycn O A Degree of depolarization [DU] 001 <001 < ST <> 15 and < 100 ST > Intensity |
[a.u.]t_OLSO >

- 11 -

production process for the silicon wafers, for example
the positions at which the silicon waferg are exposed
to particular mechanical stresses in the course of
their production. The ruleg of the defect
5 classification (e.g. threshold values  of ﬁhe
measurement variables of the photoelastic stress
measurement) can be specifically adapted at such

pesitions.

10 The following table shows an exemplary matrix for the

defect clasgsification:
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areal and cluster structures



Classification Class A (crack/scratch) Class B (spalling) Class C (contamination, noncritical stress)
Class D (process- induced noncritical events) Class E (contamination) Class F (miscellaneous)

- 13 -

It goes without saying that more detalled or other
subdivisions into defect classes are possible; Dby way
of example, in the case of Class C, it 1s possible to
differentiate according to the SIRD signal strength or
5 for the bipolarity additionally to be wused as a

criterion.

The assignment to these defect classes 1is explained
below by way of example with reference to figures 2 to
10 9, Each of the figures shows, in addition to the defect
image {top) obtained by means of a camera, at the
bottom left the intensity I (in "arbitrary units",
"a.u.", since the intensity 1s dependent on the
measuring instrument and the settings chosen) and at
i5h the bottom right the depolarization D (in DU), in each
case as a function of the position P (in degrees) for
the defect illustrated in the upper region of the

figure.

20 Figure 2: the defect image cannot be classified
unambiguously. It is not clear whether scratches/cracks
or residues are involved. SIRD shows that no critical
stress (depolarization) of the crystal lattice 1is
present. Together with the small SIRD intensity

25 fluctuation, this allows contamination (Class E) to be

deduced.
Figure 3: the defect image cannot Dbe classified
unambiguously (cf. figure 2). SIRD shows a significant

30 depolarization, and the likewise significant wvariation
in the intensity proves that the transmission of the
light has likewise been severely disturbed. The
bipolarity of the SIRD signal unambiguously indicates
stresses. The defect can therefore be classified as

35 c¢rack- or spalling-like material damage (Class B).

Figure 4: the image does not reveal whether

contamination, a scratch or a crack is involved. A



- 13 - It goes without saying that more detailed or other subdivisions into defect classes are possible;
by way of example, in the case of Class C, it is possible to differentiate according to the SIRD signal
strength or 5 for the bipolarity additionally to be used as a criterion. The assignment to these defect
classes is explained below by way of example with reference to figures 2 to 10 9. Each of the figures
shows, in addition to the defect image (top) obtained by nteans of a camera, at the bottom left the
intensity | (in "arbitrary units”, "a.u.", since the intensity is dependent on the measuring instrument and
the settings chosen) ang:ahL5 the-bettem Hgbbthe-depotarizationn@ (in 21d), inleachtcase as a function
of the position {2 (i degrees) for fe dsfect llystiated in g uppelciegion.of fhe. figure gQ Figure 2 the
defect image ¢annot be classitied unambiguously. It is not clear whether scratches/cracks or residues
are involved. STRD!SABWE tNaFEéiticar téss fepoldrizafitR) of the TrystarAiitelis present.
Together with the small SIRD intensity 25 fluctuation, this allows contamination (Class E) to be

deduced. igu 8 the defect image capnatbe classified unambigugusly (Ginfighre 2)3RD shows a
significant 30 ?{ﬁ‘)ganzation, and the likewise sée%nificant variation in the intensity proves that the

transmission of #& At ikdwis® beer SevérehFdisturbed SThe Bipolarity 8f the SIRDsignal
unambiguously indicateststressas. Theeetdct canahersfore b efissified as 85 drack-térespalling-like

material damagg (ClassB). 544 ¢ high sunambiguusly bipolar BIRD: signakiard almostio intensity
variations in the transmission identify the structure,unambiguously as a critical crack (Class A). 5
Figure 5: the ir%ﬁ%ged%seshnlo? %%‘Fﬁﬁit &%%m%?gl&o%}éﬁagil ficgﬁgrﬁ % thsejili.te"fﬁéf:)tr.\1 Tﬁ%%léDlgata show a
high, bipblar dépatatization. Togéther Wit gretvarigtion of ¥se BIREEHiensiand khowldbge of the
process history, amepitaxially.coatedsilican wafetissl@ involyet,the defect can be identified as an

accumulation of epitaxial growths (Class D).
Figure 6: the image is comparable with that from figure
5. The inconspicuocus SIRD data prove unambiguously,

15 however, that contamination (Class E) is invelved here.

Figure 7: both high stress signals and intensity
variations can be observed in the SIRD measuremant.
Together with a bipolarity B > 0.35 and with the area
20 information of the camera image, this Iidentifies the

defect as spalling (Class B).

Figure 8: image and SIRD data didentify the defect
unambiguously as contamination (Class B no

25 depolarization, slight SIRD intensity signals.

Figure 9: the absence of structures in the camera image
proves that massive damage 1s not present. SIRD, by
contrast, simultaneously shows slight intensity and
30 depclarization signals. The depolarization signal
exhibits high fluctuations, but no classic bipolarity.
The cause of the SIRD signal is therefore assumed to be

contamination transparent to the camera {(Class ©).

35  The method according to the invention is thus able, for
example, to avoid misinterpretations in the case of

cracks. Cracks often cannot be differentiated from



Figure 6: the image is comparable with that from figure 5. The inconspicuous BIRD data prove
unambiguously, 15 however, that contamination (Class E) is involved here. Figure 7: both high stress
signals and intensity variations can be observed in the BIRD measurement. Together with a bipolarity
B > 0.35 and with the area 20 information of the camera image, this identifies the defect as spalling
(Class B). Figure 8: image and BIRD data identify the>defect
unambiguouslyascontamination(Class:no 25 depolarization, slight SIRD intensity signals. Figure 9: the

absence of stryetyiees in the gameradmageddroves that alassive damage is 8ot preseitnBIRD, by

contrast, simultaneously shows sﬁi1 ht intensity and 30 %%ool ri q_lfi]og .S&Rgﬂaé ‘131 fdepolarization signal
exhibits high ffﬁ%tg%l |§rs1)é, E:u ar%pc%gsiggir?o%r?ty%ﬁe caa‘sﬁz1 oz%t e BIRD s%gnale?st erefore assumed
to be contamination transparent to the camera (Class F). 35 The method according to the invention is

thus able, for examplecta-aveid misinterpeetatidnsyin the caseeof ctaciesn Cracks offen tarnot be
differentiated fﬁf?r(g'f J‘igy éggl‘&%ro%loqmgﬂt’%stguc%%(gglelycp_y means.qfimaging methods sExamples of
n an

this are shown in figures 4. The combination according to the invention of th&S imaging method

with a method Toiden iy stfesss tHUsEHaniES & 'sighifiCall§ mdre refbiE defstt tiassification
particularly with regarditocdefécts thatrarearitieallin respect ofbreakinye 10mtactorddnicetwith the

defect classification petformed, the relevant silisen miaferisigan be allocated to rework, further use or
rejects. The two measurements which are used according to the 15 invention for examining the edge

of a semiconductor
10 In accordance with the defect classification performed,

the relevant silicon wafers can be allogated toe rawork,

further use or rejects.

The two measurements which are used according to the
15 invention for examining the edge of a semiconductor
wafer can be carried out successively with the aid of
the known apparatuses. By way of example, an edge
inspection apparatus of the type described in
DE10352936A1 and an SIRD measuring instrument of the
20  type described in US2004/0021087A1 can be used. A
particularly short measurement time can be obtained,
however, 1f both measurement methods are carried out
simultaneously at different locations of a
semiconductor wafer 1 rotating about its central axis 6
25 (see figure 1). One or more, preferably at least two,
cameras 8 for the imaging edge inspection method are
installed at one location (illustrated on the right in
figure 1). The S8IRD measurement 1is carried out at
another location (illustrated on the left in figure 1).
30 The rotation of the semiconductor wafer 1 about its
central axis 6 has the effect that the entire
circumference of the wafer edge 1is moved past the
cameras & and the arrangement for the SIRD measurement
method, such that the entire length of the revolving
35  edge can be examined by means of both methods. The
relative speed of the wafer edge with respect to the
detectors both of the imaging method and of the

photoelastic stress measurement should be between 2 and



wafer can be carried out successively with the aid of the known apparatuses. By way of example, an
edge inspection apparatus of the type described in 0E10352936A1 and an SIRD measuring instrument
of the 20 type described in particularly short US2004/0021097A1 measurement time be used. A be
obtained, out simultaneouslyatdifferentlocationsofa semiconductor wafer 1 rotating about its central
axis 6 25 (see figure 1). One or more, preferably atdeast two, cameras B for the imaging edge
inspection method are installed at one location (illustrated on the right in figure 1). The SIRE)

measurement iscapiedsout at ansther logatioa(Hlustrated onthe;leftdm figuie 433G Thexotation of the

semiconductor vi/%fer %Oe}:b%]ct) %tﬁ central axis 6n as H’{Qgheff gt thg\t the,entire cwcumferenc% of the wafer

edge is movedt pas? the cameras %%%%g%?rangemen? or the %?Eiﬁen%ea%lfrg%le%? moel%h.od, such that
the entire lengtH 6f the $eRdlving SHEdgEEaM be exaifined B} eans™tHoly metAiGds: The relative
speed of the waferedgewith sespect o the deteetors:bethrafdhe smaging reethod @ndwfdéhe

photoelasic stgssmegswement sieuidhebeteen . and « 1% - 3 Gva In.grden o gagure 2
sufficient integration time for both'measurement methods. Besides carrying out the SIRD

measurement 8Ad thehitfagirgFmatiiod SimultdnedtRiE it is 5RoDosSBRY df coutse, forthie

preferred on account of longer measurement times.

In order to realize the one to fLive measurement tracks
10 specified above as preferred, it i1s merely necessary to
ensure that the semiconductor wafer performs a
cerresponding number of rotations., In this case, the
position of the measuring device for the photoelastic
stress measurement can remain unchanged during a
15 rotation and be altered after each rotation in a radial
direction with respect to the semiconductor wafer in
such a way that the circular measurement tracks lie at
different radial positions within the defined region on
the semiconductor wafer during each rotation. On the
20 other hand, the position of the measuring device for
the photoelastic stress measurement can be altered
continuously in a radial direction with respect to ths
semiconductor wafer in such a way that the Infrared
laser beam usad for the photeoelastic stress measurement
25 describes a spiral measurement track within the ring-
shaped regilon. A fixed ©position and a single
measurement track are preferred. With a small number of
measurement tracks, the laser Dbeam can also be
controlled by means of electro-optical deflecticon and

30 its positicn on the test specimen can thus be altered.

Simultaneously carrying out the imaging method and the
SIRD measurement method makes 1t possible for the
measurement tims required for the edge inspection to be

35 kept unchanged despite a gain cf additional
information. A measurement tTime ¢f less than one minute
can thus be achieved for the entire edge inspection
including STRD.



5 methods to be performed non-simultaneously with the aid of this apparatus, although this should not
be preferred on account of longer measurement times. In order to realize the one to five measurement
tracks 10 specified above as preferred, it is merely necessary to ensure that the semiconductor wafer
performs a corresponding number of rotations. In this case, the position of the measuring device for
the photoelastic stress measurement can remain unchanged during a 15 rotation and be altered after
each rotation in a radial direction with respect to the semiconductor wafer in such a way that the
circular measurement tracks lie at different radial positions within the defined region on the

semiconducto%\gafer daul[@ﬁ]i%ach Bo&gtior%h%n the@ ZQooéheEg%%%iLﬂpg é)osgt.}go&y ft.hggneggu.ring device
for the photoelasﬁc si:ress ezsurément can be altere continuously in a radial direction with respect
to the semicorieleigtorvafertif stidifa Way Rt iR ntfartPrasér Beam usasd for the- PHotdRlastic stress

measurement 25:gdescrbes.a spirat measurement track within the ring-shaped region. A fixed position
and a single measurgment track are prefesred. With a-small number of megsurementracks, the laser

beam can also be controlled by means of electro-optical deflection and 30 its position on the test

specimen can Bis B afereti- Simaltaidodshy c&fihgohit fie-findging method and the SIRD
measurement methelt makeSdt-passisiérigr thesmeasurenent tinfeteguired for the edge inspection to

be 35 kept unchaggedsq;%%gg a gain of additiopal information. A;measirement time ef legs than one
minute can thus be achieved for the ent%:re edge Lfs ggtion including S ng. - lzénlfor carrying out the
method describ&dBbove ts Fdssibié to usé an aﬁérétu%%%‘%ﬁism% hé foilowing conhstituent parts:
5 - a molift forthe semiconddetod watersl, which Rfourtesh befrotalied abiut t9 CERFaLXis 6, a drive
for causing theyneupt to rofatg, a system for carrying out an imaging method comprising at least one

light source and one camera. 8 119 tgat_ (r:eac}%gdsl ip[nag%su g;_)f thg eg%eogfgtgfagg{rligon%q__c}%rs\gafer 1, and
a system for carrying ot & photoglasth stregs measurement c mprising a laser, a polarizer 3, an
analyzer 4 and"& d&teetdi S h af effahgaent tfat +éser, & polarizer 35, an

-

analyzer 4 and a detector 5 in an arrangement that
15 permits the examination of a region of the flat area in

the vicinity of the edge of the semiconductor wafer.

The interaction of the individual constituent parts for
carrying out the method has already been described

20 above.

The method according to the invention can be used at
any desired point in the context of the production of
semiconductor wafers, in particular of monocrystalline
25 silicon wafers. However, it is preferably used after
the conclusion of the edge processing, that is te say
after edge rounding and edge polishing have been
effected. Application to the fully completed, non-
patterned semiconductor wafer is particularly
30 preferred. It is also preferred, in particular, to
examine not Jjust samples but all of the semiconductor
wafers by means of the method according to the
invention before they are delivered to the customer.
The method according to the invention makes 1t possible
35  to reliably pick ocut semiconductor wafers that are at
risk of breaking on account of edge defects. However,
the method alsoc makes it possible to identify the cause

of the defects and to eliminate the latter.



15 permits the examination of a region of the flat area in the vicinity of the edge of the semiconductor
wafer. The interaction of the individual constituent parts for carrying out the method has already
been described 20 above. The method according to the invention can be used at any desired point in
the context of the production of semiconductor wafers, in particular of monocrystalline 25 silicon
wafers. However, it is preferably used after the conclus®nof the edge processing, that is to say after
edge rounding and edge polishing have been effected. Application to the fully completed,
non-patterned BermdcondUttoimeafer is Particularly 30 preferred. It is also preferred, in particular, to
examine not just samples but all of the semiconductor wafers by means of the method according to the
invention before they are delivered tg the customer. The method according to the invention makes it

possible 35 to fetiably bicRBbFSEmidohtuciiitERrI hat &re SEAICERGIESKY o'ac&3imt of edge
defects. Howevretrelmethirl #lSgenakbstitpossibie toidintifotheweaiise of theedefettseand to
eliminate the lafter. mebéis PaentLlaimsads Amethnd oy examining & seeicondustor wafer, wherein
the edge of thefsq:misconcg ctgr g(f:%rsis eéan)gtpled 5 a%means ofé'lntim%girlrg%%]ethod and the positions
and forms of d&fécts on the e&ge are determined i sewgynf%vhereelr?,rin% iorf, & rﬁ%@haped
region on the flé& drea"Bi&ke semicohdaeedt Wedar, tie sltasmalrginsst wikchlregioriis hbemore distant

than 10 mm frofn dhe 3@ edgefs examinedi-means &F phatpelastie Bess measwement and the
positions of strgsserhipgions i sald tnusshianggreaian gr detepminedp this way, whagein the
positions of the defects an t?]e positions of the stressed regions are compared Wlt% one another, 15
and the détect§8RE clasdfied i eTuERES onftfie BARATST thek foRRaRathe Fédits 6TikRe photoelastic
stress measureraesuure@eihe methodias claimeéd imnkinvE, whereindba 2@-#naging method consists

in the edge belgg jlminaled and at deastane,pamera regarding images gf the gdge. ., 3. The method

as claimed in either of claims 1 and 2, wherein the ring-shaped region_has a width of not more 25 than
10 mm. 4. The'Metifod ad ERinkasF in-aRiet Qaims o s BinAtdeddton@oF el Piifables
obtained from the phetodidstiesstrsbsimgdsmremene compared with one another,

15 and the defects are clasggified in classes on the basis
of their form and the results of the photoelastic

stregs measurement.

2. The - method as claimed in c¢laim 1, wherein the
20 imaging method consists in the edge being illuminated

and at least one camera recording images of the edge.

3. The method as claimed in either of claims 1 and 2,
wherein the ring-shaped region has a width of not more
25 than 10 mm.

4. The method as c¢laimed in any of c¢laims 1 to 3,
wherein at least one of the variables obtained from the
photoelastic stress measurement

36 a) signal magnitude

b) signal profile

c) signal area
d) degree of depolarization
e) depolarization signal type and

35  f)  Dbipolarity

is used for classifying the defects in classes.



30 a)signal magnitude b) signal profile c) signal area d) degree of depolarization e) depolarization
signal type and 35 f)bipolarity is used for classifying the defects in classes. - 19 - 5.The method as
claimed in any of claims 1 to 4, wherein the semiconductor wafer rotates about its central axis, wherein
the measuring devices for the imaging method and the photoelastic stress measurement 5 are fitted at
different positions along the circumference of the semiconductor wafer, and wherein the
semiconductor wafer is examined simultaneously by means of the imaging method and by means of
the photoelastié stres¥meeasatement,agherdiatheéntire 18.ciycuniferehedoéthe edge and the

adjoining regiog:ase mevedpast thameasiing dsyiceg fgrthe imggingJmethod and the photoelastic

stress measuremerét b)imeans of the rotation of the semiconductor wafer. 15 6.The method as

claimed in claifis’ Witereif e semicbidtctor Wafer FOEEEOHET0 RRVHNES abdel itstc¥htral axis. -
7.The method a8efimed Hetlard 62niereithelRotinfrassttlasersiosrs sisew fontlrephotoelastic

stress megsurerpent describes a ciggular m@@gg@@@t.tra%yﬂhmgg ringaghﬁ,pfd region during egch
fotation, and weteliifae posilien 8 Meagdine.ERYsR [ e RRARelagiG gRe agapurement is
the semiconductor wafer is examined simultaneously by
means of the imaging method and by wmeans of the
photoelastic stress measurement, wherein the entire
10 circumference of the edge and the adjoining region are
moved past the measuring devices for the imaging method
and the photoelastic stress measurement by means of the

rotation of the semiconductor wafer.

15 6. The method ag c¢laimed in c¢laim B, wherein the
semiconductor wafer rotates one to five times about its

central axis.

7. The method as claimed in claim 6, wherein the
20 infrared laser beam used for the photoelastic stress
meagurement describes a circular measurement track
within the ring-shaped region during each rotation, and
wherein the position of the measuring device for the
photoelastic stress measurement is altered after each
25 rotation in a radial direction with respect to the
semiconductor wafer in such a way that the measurement
tracks 1lie at different radial pogitions on the

semiconductor wafer.

30 8. The method as claimed 4in claim 6, wherein the
pogition of the measuring device for the photoelastic
stress measurement is altered continuocusly in a radial
direction with respect to the semiconductor wafer in
such a way that the infrared laser beam used for the

35 photoelastic stress measurement describes a spiral

measurement track within the ring-shaped region.



25 rotation in a radial direction with respect to the semiconductor wafer in such a way that the
measurement tracks lie at different radial positions on the semiconductor wafer. 30 8. The method as
claimed in claim 6, wherein the position of the measuring device for the photoelastic stress
measurement is altered continuously in a radial direction with respect to the semiconductor wafer in
such a way that the infrared laser beam used for the 35%Hotoelastic stress measurement describes a
spiral measurement track within the ring-shaped region. - 20 - 9. The method as claimed in any of
claims 6 to 8, Whereirtthe speethofithe ®dgd af thessemicoadyctarivatdraamacceurt®f its, rotation is
between 2 and,3Q.e@is, S+1Q Agapparalys for gxamiping theedge, of asemicopducippyafer,

comprising a mo%nt for the semiconductor wafer, which'mount can be rotated about its central axis,
10 - a drive for'Gausing the ﬁi%ﬁﬁ%trot%?e, o §ystéth3br-Caryirty dift BRGfRgihg FiEthat’comprising
at least one lighitéurce and one camera that records images of the edge of the semiconductor wafer,
and 15 - assystem for carrying out a photoelastic stress measurement comprising a laser, a polarizer,
an analyzer anf a deglgtor in an arrangem C;[ rthat ermits the exa%ixnation fa regi%n of the flat area
in the vicinity o ?h'e edge of thE serniconductor wafer. ABSIrac Method ant %ﬁapara? S fo?examining a
semiconductoriRafef TREURFEHTiorerERifes fPARARSHT0r examining a semiconductor wafer, wherein
the edge of the-semigondtictdwalenis examinea dysaeans.efanimaging methadand-the positions
and forms of dgfects en { %eg%%_&[;e g@r@g}pﬁig]%hgx\g%y, wherein, in addition, a ring-shaped

r

region on the flat area of the semiconductor wafer, the outef margin of which region is not more distant
than 10 hin from3nEEUYE, EBXaRRHEGBY niEsnSeHB o6 8lasRE &fr8ss measurement and the
positions of stressed regionsnn saicring-shapadi regionare determinachingthigywaywatesein the

positions of the.dgfects,and, the positions.of the.stressed regigns ate compargd with.gne.gnother, and

the defects are_classified in classes on the basis of their form and the results of the photoelastic stress

measurement. THe inVeHtioh Hiso TEATES to ah apparafiiSitdie fot Carmifld SRR tis hdthod.

wafer, and _

15 - a sgystem for carrying out a photoelastic stress
measurement comprising a laser, a polarizer, an
analyzer and a detector in an arrangement that permits
the examination of a region of the flat area in the

vicinity of the edge of the semiconductor wafer.



Fig. 1

Abstract

Method and apparatus for examining a semiconductor

wafer

The invention relates to a method for examining a
semiconductor wafer, wherein the aedge of the
semiconductor wafer is examined by means of an imaging
method and the positions and forms of defects on the
edge are determined in this way, wherein, in addition,
a ring-shaped region on the flat area of the
semiconductor wafer, the outer margin of which region
is not more distant than 10 mm from the edge, 1is
examined by means of photoelastic stress measurement
and the positions of stressed regions in said ring-
shaped region are determined in this way, wherein the
positions of the defects and the positions of the
stressed regions are compared with one another, and the
defects are classified in classes on the basis of theilr
form and the results of the photoelastic stress

measurement.

The invention alsc relates to an apparatus sultable for

carrying out this method.

Fig. 1



