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Sem conductor wafers with highly precise edge profile
and nethod for producing them The invention rel ates
to a sem conductor wafer having a front 5 side, a
rear side and an edge which runs al ong the
circunference of the sem conductor wafer and which
connects the front side and the rear side and which
has a defined edge profile, the edge profile being
substantially constant over the entire circunference
of sheisabiemduabdersabeth hlithal Sgrdd) decledyy@SptOfflle and
multiplicity of seﬂgggggqﬁhp% g@% gﬁg& edge

ons

profile being substanti al from
senm conductor wafer to sen1conductor waf er. Moreover,

T dineemtibanrébitdLad @ dempBbitttioar wpESLUEdNithg a front

§:_e | CQNQUGLOL, faer[ds 9 eEBESwM €. rirh3 §?g¢a§°ﬂ9¥°t°r

érs In par ar ‘silrcon wa ers, f or
?ﬂ%ﬁﬁmﬁQISHCEf0%1%ﬂ%xﬂ%&HFPBHP%tQﬁnﬂﬁéﬁénﬁéd W eChoaneess the
onuTeaas aﬁdatmjlxteqd istibyand wiEeh hkBga sd€pisiedThege

dild Al St ‘EH %@lﬁ/r%sflﬂr Ogg%?%xﬁaé{%hﬂﬂﬁ ald d%sr{%n%r over the

nonocry sta € sem condaduct or

Ieti&e] éPrCS%F@r¢%ﬁﬁn°ﬁ $h8epAPERIVWIEHOF NV B Waf s 21FPom
wiizclest he arystalpliatitiycof dawmigenciansed wyfetdie the edge
ﬁ@tbgg %h éﬂHd%&%%Q 'Qoﬁgfgdﬁ’%Ebﬁysémlégﬁayc%bggwafer

steps are brob Into a I se
t@eéﬁé&lFPEQFc??ﬁ Mafethugor Wéel’rfed:&er éavgfll%{‘ﬁgé%e &hgs to 2
npltand- paraptedusimaseninmpadt et 2vatfers het surfsacegeof

the sem conductor wafers for exanple by suitable

conbi nations of _different treatnent be| i ngle- .0
FOUBPBaGE oo I Gy, S0t BRF G SERbPE hrers, Jugea For

tdeublredstdiorn pof irslvirpglethremdi tdooponanidef iared peddeced by
nféra%ﬂ Le .hSm@I@fmq%Citgyofmfﬁ%@dgegpanwr@qarst step
ovvever
Nk S OR o - ST a e hed O RN Tt R JRRERL
manlea& s on deire esamitdenEHE tRE | rmteaﬁrltalnoSaJr%rﬂgaots dEf pergrated
ihek ﬁ@ﬁbﬁ@ﬁd@&h@hﬁ@@ﬁeﬁﬁeL&%ykﬂalrl§tﬁﬂ@§ldﬂmdd@ecaused by

| at est ggﬁer atl 0%219&11 '&5 olgjl eacﬁj gglafl&grgpqﬂ%%ﬁﬁﬁmg steps

RE| 5FP 3R ave been asce alned et we
a@&géhb%fﬂ% oudhd preei 3iiwhlanaractin A3prgrdiche form.
yield in the production lines for conponents to an

T%ﬂgteeﬁgdréaﬁfygﬁ %ﬁgﬁﬁégy'and plane-parallelism are imparted
to the surfaces of the semiconductor wafers for example by
suitable combinations of different treatments, being single- or
double-side lapping, etching and single- or double-side
polishing. In addition, a defined edge profile is produced by

edge rounding and edge polishing.

It became apparent, however, that the precision and accuracy of
the edge profile achieved in accordance with the prior azrt no
longer sufficed for semiconductor wafers used for producing the
latest generations of microelectronic components. Relationships
have been ascertained between the edge profile or its precision
and accuracy and the yield in the production lines for

components to an increased extent recently.
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2 In accordance with the prior art edge profile of
sem conductor wafers could only be neasured with
limted precision and accuracy. Mreover, owing to
the type of neasuring nethod, it was not possible to
ef fect measurenment over the entire 5 circunference of
the sem conductor wafers. The neasurenent has
hitherto generally been effecked by profile
projection. In this case, the edge profile is

roj ected by neans_of a.light source arallel tqg th

F AP EGP P BLT BT h@ T8 BbhRAISOPTRAT bF , °F Hgmiconductor
whzdvwcoadti aglhybe hezedged profli |l miged| pedcisdrhend
Wed&lacl0 Bbreyws £f enGesy kecendead, Joy Jreanssof i@y GR¥RhA, it
and t hen eva%gated :gy §U|table i mage E%Qﬁgsslqg
Tt ods PRAG Rt nemdticar af gor s °v asurerént
waswriferebye possit ecmicohéuseyi oriegt . t e ardasnratneon has
e 8S gbhata Bl @ reehekakbyr & O ¢edrole thejection. In this
sen1c%ﬂductor waf Gﬁs'A notch_gr % flatteQ%§ rﬁglgg
CFirat™f sRAIIFPTHS 16 FEURF JIEHSE 6F PR S et Sonddetof©uree
refadd egener B¢ ywlsoave sasfaees aft dheoaehbegnauesgor wafer, the
Addauehspr o ibe tHeOjeaghi PFo 2l 150 pafrlNCEl ONS ,tHeNwafer -
cf%.rrlcr& If Irghct\eMstJpecr‘]oq:.rf]:llj?%o}3' Shggnsedogfe%’ cgéegoea%dscéﬁle\rllm gl{r]aluated

i'mted accuracy. e gt er 1s depén ent on the
Mowghtebse Pragherogerated TR s egf ofe et cadge
Hligee tamk Ough efie 2Agem20t | €8 He@ eBPr poseaileriad theghégion

h i1Je. ] o) I i :
Fotre B PR o bR TEE B DR R, SRS 0F] 2801834 on the
ssdiceprehot el 9ist: 8nadleh fasuféfbhened G99doBddetlat™ on
Heokii kbeuhPerdrives roggictan sémidindunet-oh @afét afencBahte $dweve as
ol aOCQH{%. k | sgloyidet profnad Qnkysin

Ot%ﬁggégégéof ea )0 ei_shegtlgg&%% %25 tlhe gtéq e ofO tﬁesvvaf er
fOAGELBRT or B! S SPER Y F Fro MR PRFOERES ddsSps 1EodP T S°
wdrthy 1 bei cedrperaed awiyt: h'The nidted: radsudepyndantmeanshef roughness
&{?B%Lgupfﬁeﬁ% Qe }Q&{&E ﬁfff,th}eh@defg&ﬁ&ge GORbEGhe Pledge

a e nachining steps at alter . edge ofile
RS0 b1 R S G B b HHC R FGCSPEPE- e BhapHESte no
lpogsiblief rdd) asowallety tharshedogOcexitint. Moreover, profile
p%%er:gi&gl doed hl%gﬁeggbﬁ Qﬁe%és%&eiﬁ%nﬁe&?f conrdueiher pwaf 16 in

ari ed, cons ra 0 ng e er circunterence
R R et T A Pt s
beapeeof saiaridrdierypinpdemlcdn $pecriseat gnpolished edge,
the state of the wafer edge before and after different process
steps could only be compared with limited accuracy by means of
profile projection. Therefore, the process control of all the
machining steps that alter the edge profile, in particular the
edge machining steps, was also possible only to a very limited
extent. Accordingly, the edge profiles of semiconductor warfers
varied considerably both along the wafer circumference and in
the region of the notch or flat even in the case of nominally

identical specifications.

In order to solve this problem, JP2003-017444 proposed
determining the material removal during edge rounding, edge
grinding and edge polishing by measurement of small depressions
introduced into the semiconductor wafer for this purpose. As an
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35 In order to solve this problem JP2003-017444
proposed determning the material renoval during edge
roundi ng, edge grinding and edge polishing by

measur enent of small depressions introduced into the
sem conductor wafer for this purpose. As an 3
alternative, US6722954B2 descri bes neasurenent of the
material renoval at a |ayer BAade of polycrystalline
silicon that is specifically applied to a test wafer

for this purBo This nmethod is conplicated_and is
tHet et eno S8 (7 T SRS fdr?lscﬁl}&%%tr?‘?’?&éfﬁ§mﬁ%c%§ the material
cantvadl atMar eeyer ,mddwe afeasliyengsitalilsnpotil possitilag oA

égl%:?ﬁr@aqqugﬁﬁ@{ewcﬁras t%@@%%é’ﬁsf’orb%hlﬁ ab 5o This

eci test wa
W%ﬁh%%ﬁemagfg%%&n %y SEaFES FaBPét?:ﬁ‘Joec$§§ 10
¢ovp ieTentsabirone sleir¢arg- e Y eelrarg @hetheaémrﬁmenands not

§6¥H15¥ des «nk égﬁﬁéﬂﬂau%QegUﬁéfgréMyH%ﬁ§e1§Qsajgéﬂ'r%hﬁer on
th of, ﬁge facets on the two sides of the

o
S sheduetly hereaed el REFem (o hos hot
uncontrol |l ed, see EPO971398A1 or US6465328B1. Thus,

%71%%§%he9§§§é ihas tBHOCS sné‘dn@wofnsaastmé:fprbeess

edge ro I.S_not ect e

BT oh 07 {hE b irCoRBUTHIS (THa8r AFG el doohyfices
qﬁuﬂhgrsemmbyﬂ@ﬁ@%ﬂrzwqﬁﬂrnd|h@ shtey, thhi tandds qfhéhe facets
SHFackqt Bat t@é | cddes: el sESthavmrohdestbeataters in a

thlckn his i.s intende ensu ntjca

NGt h 5 ﬁel git* L?ncoﬁécrf)g%:% 's Cc Eﬁn?ﬂb%%or 20 al |
Qﬂﬁéﬁﬁéﬁé% ThusneEPed 1 3ABMVETSCHREE & PECTRSEs flew in
V\dﬂ%& At c84é ficmdingensunet a frfdtaeddandctni faiteredye

altﬁohn& 8o fge%l%%%ﬁﬁg?g@'ﬁ%%ft ﬁﬂésomf{&ltsor Pwaf 8L Sner

unmari ze r'o
Cﬁ’dé’ REERET & 09 HEWH PS5 6B evlh%%ala&nltk}e b§* ﬁ%%g (hehgatl the
Wwiglshedaaok 4nmdedizatuthtykndde Thubeis alntreanidalkoi ensure

%h%d Fegloi?ﬁ&ﬁ%.ﬂﬂhehe§gﬂ€ df;th%dngéQQaldéhamfer” for

contr ol of auxiliar

ropriate
AddnStPUEEF SRS SCIFREEIBE! ?@%{% PRl R gir iy gy does ot
swffdnel ko bodwes: pr odiideddi mtenmideall ylgAgeuatitle in the

ﬂl&ﬂ%hbﬁgmgéhim RI@filbgadl: dormsal-st he wafer edge over
all the process steps is therefore not possible, in

partlcular not in the region of the notch or
To summarize, the form of the edge profile has hithexto been

determined only by measuring methods of limited accuracy. The
material removal in the region of the wafer edge is
additionally controlled, if appropriate, by means of auxiliary
constructions such as polycrystalline silicon layers or small
holes produced intentionally. Accurate tracking of the profile
form of the wafer edge over all the process steps is therefore
not possible, in particular not in the regicn of the notch or
flat. The edge profile of correspondingly fabricated
semiconductor wafers is therefore subject to a wide fluctuating

range.

Therefore, the object on which the invention is based was to

provide semiconductor wafers having a precise edge form.
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flat. The edge profile of correspondingly fabricated
sem conductor wafers is therefore subject to a w de
fluctuating range. 35 Therefore, the object on which
the invention is based was to provide sen conduct or
waf ers having a precise edge form 4 The object is
achi eved by neans of a sem conductor wafer having a
front side, a rear side and art edge which runs al ong
the circunference of the sem conductor wafer and

co nects he front side ?nd the rear ? de a]p
ihea% a & ﬁSEﬂe%o@é BEANEOPT| B, SHHSSCHCERE Water having
pafegiet erigleof af eaedgedprasfd ke hdye wiheh frohbomlagy the

sl andaFO- AR\ ald 8RS aMeTIcd®centi Lo %%@”ﬁﬁﬁ@ﬂcébﬂﬁects the

d t f ot
EPSHSCT G e B PALETs . SR HRLH TR BLERRuRLe e
paeetlat whesefinohhe shammsitefrisecf 10h s addcondaél be lwaifeerthe

as1h dhigh gVt s dk 2d PR v ratSilcaRdakdr devd alnitQReObi tB@nrerence of

%ransmlcon c‘% %swage of the transition between the
Cet At Y e S 8ar 'St He of the semiconductor wafer and

t het aetn od ﬁ@VpﬁrFlon stfarfder draevi Btdroragiiuehe: fafcdhe

bedghtes 53l battwbeﬁ fioMacsitdar ihe andnB2 satiet e frar
éééacof the ggqgggq:r W%% p %@Ch case < 5 pm
eVI a

I on of ace Ieﬁgth Al at the
T rfo“rﬂnd@r@e deglather santéenduaprsiti@df epddus1rpt the
statdaridndeviatennciof fhetf acethd engirh sAdecabrttiee r ear

§éngﬁ: (I)lfal g%rt ngéze”a '%%‘écﬁogﬁ Wﬁ@r < 8 pm and -

stan evi at acet an "és el at the front

i endaid e‘zvaet%% qfeéﬁlesﬁaee‘bfhetlf@%eﬁi @6ndhet byont side
avef &, b0 ehehr€asaids 67 56he XenlirchbBistasegfarhén each case
standard deviations specified are determned from
measurenment of the edge profile at a plurality of

1 odRidgRe BRVERRIQY ¢ ﬁpgrgﬁ6%¢(*eq¥qglﬁg|%; the front side
sermheosemnd tondwafer wafElre<obj.ewt, i s |i kewi se achi eved

by 1BaRs d0hed: MM 4d RId ehbYrQfet length A, at the rear side of
the semiconductor wafer < 8 pm, and
- standard deviation of the facet angles 6; at the front side

and B, at the rear side of the semiconductor wafer in each case

< 0.5°

In this case, the standard deviations specified are determined
from measurement of the edge profile at a plurality of
locations on the circumference of a single semiconductor wafer.

The object is likewise achieved by means of a multiplicity of
semiconductor wafers each having a front side, a rear side and
an edge which runs along the circumference of the semiconductor
wafer and which connects the front side and the rear side and
which has a defined edge profile, wherein the parameters of the
edge profile have the standard deviations specified above over
the entire multiplicity of semiconductor wafers. In this case,
the standard deviations are determined from measurements of the
edge profile of each individual semiconductor wafer of the

multiplicity of semiconductor wafers.
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30 sem conductor wafers each having a front side, a
rear side and an edge which runs al ong the

ci rcunference of the sem conductor wafer and which
connects the front side and the rear side and which
has a defined edge profile, wherein the paraneters of
the edge profile have the standard devi ati ons
speci fi ed above over 35 the eRtire nultiplicity of

sem conductor wafers. In this case, the standard

devi ations are determ ned from neasurenents of the
edge profile of each individual sem conductor wafer of
FRef AR pltRei Yo BTN HCE6AdERR OYE VidPe 8, the case of
Bued eradilay 1 yt Revad ovenenhdonedr canttids ans meat the: eale on

QIfle %%nglta%kytﬁé) (}c%ﬁ%fgﬁgﬁmb%rt \Q@ My ahie 'P:é :Lon of

not on e roun part o e C|rcu erence,
E?%d”ﬂﬁnﬁﬁélPEgF%ﬁF%ﬁe 5 the orientation feature. The‘
sem conduct or wafers according to the invention thus

'ﬂ?é’ese"i’nmc\éﬁ&ﬁc%?%é@ex‘%d%c%&’{ﬂ% etcl *%%te 5y COTRY ec us nave a

hin narrow tal erances regi ons o
Vot ATECI6R ERRS eﬁ?ﬁcifrleleléhéFr%%rﬁoéqPéﬁEQ Bi‘t]f H@Rﬁ&ﬁ’ef‘lérrow
aslamelniceas innat heregiginenobf thdieprafdtieh on fiatentie

JBB%MfeQané QPS@Hék%§%erQ gorg detal i beh oW Mt of the
15 Figure 1 illustrates

gre figures:
te %afhat can be used for conpletely describing
an edge profile of a sem conductor wafer. Figure 2

ﬂfeo%vgh@laht e5 add Qn-18kqan eflge RIehkh epd Tod RA tGOBESErence
&g nachlnlng a sem conductor wafer. The edge

’"e°8f a semi conductor wafer 1 having the
thlckness t (Figure 1) is subdivided - in cross

SifGtrkon Rbl@élﬂfhtésh%awaﬁ@fers 48 thheBe Lw}da&%r @or(r:}pletely
e ront side

e 5 re
Jescrﬁbéh%na?h‘ﬁ% F%ﬁ é?e%%e &connceéoréfh “a'f acet

4 on the rear side of the sen1conductor mafer The
ﬁl@@QbSZZShéﬂé n:1each te2s €1 €0 NN iaS€ edgs ubssAirtd dlnl yhe course

5%1&3 gbgggg L%ghﬁﬁggaggpggﬁﬁgferqnd a curved transition

The edge profile of a semiconductor wafer 1 having the
thickness t (Figure 1) is subdivided - in cross section through
the wafer - into three regions: a facet 2, i.e. a chamfered
region on the front side, a web 3 on the circumference, and
once again a facet 4 on the rear side of the semiconductor
wafer. The facets 2, 4 in each case comprise a substantially

straight section, the chamfer, and a curved transition region

5, 6 to the web 3.
The profile can be described by the following parameters:

- Facet angles 6; on the front side and ©; on the rear side of
the semiconductor wafer: angle between a reference plane and
the chamfer of the respective facet. Either one of the planar
wafer surfaces 7, B8 or for example a chuck surface can be
used as reference plane. The measurement of the edge profile
inciudes only a small region cf the planar wafer surface,
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30 The profile can be described by the foll ow ng
paraneters: - Facet angles el on the front side and e2
on the rear side of the seniconductor wafer: angle
between a reference plane and 35 the chanfer of the
respective facet. Either one of the planar wafer
surfaces 7, 8 or for exanple a chuck surface can be
used as reference plane. The ®@easurenent of the edge
profile includes only a small region of the planar
wafer surface, 6 which results in an uncertain
det'&HAPnaEFOht D™ BE WAFEF taSudeACE™ Ther ¥t dtfe thPt Wi ke
of semfbett eThewe tefe, nétt he cftwck bestief ate dsfimef ehendeick

Pl angrage- afatsic oAt PSaAL . On the front side and A2

on the rear side of the sem conductor wafer: distance
bet ween the point of intersection of the facet 2, 4
wi Facehel pha@iar Awabertisurffrace s¥de &mahdi.t be dut erawstide of

poipt 9&m£$6héﬁ%@o%0QQE§£Prdﬂﬁﬂgﬂbe bQ?@ééH‘%%ep§6§h£e$f
e defined refgre ce

to,t l.ane. 10 - Facet heights Bl
oanE%r??%HO%ioofet fid %‘ée*gnz't e "r-E8r TRY R GPT %ﬁter surface
seff cBnaud t Bre waftermedt spainte dfetieeremnl darigchieni wyt <of,

t hgepkaRad yafan e3UEbacke lefBnafdrt BerdRid:10he.
intersection of a lengthening of the facet 2, 4 with

a perpendicular to 15 the reference plane through the
oufesapsheipditst Bofon Hee fegntoniietand Raf @t . thEhgeagbside of

IBgegzt:) hs&lifcﬁ:&idil}]lfc%o&_rﬁék&&fl.e di@it;aﬁeéeﬁ§ﬁvéf & lenfBlerting of
e en.t | ess tnRe,, sem.condyc \
oo B SEh RS o & hi s TR BE MR rsection
webf nayl il deedngr PSetke planedl 2t y4 of 16t maipghpendicular to
seghé ONsterstide plaABStiiyN adei clidemibdthecinens s sime
anQe&f%éﬂhJé%%rr%g%e§!dﬁ% %thESué@ﬁ?§QQQﬂﬁE%Tf¥Q£%ﬂ@

rad! us of curvaturé of ﬁwe resp ctive tralnS| t1on
regtbfemne Betwben Ehardf ) HifFvRep 8he Jthichpegsapgpesthe
(i semngdreitheioneenfeheanmelrh@ndua perigendiaceltahetightd e, B..

r e’fl% etﬂét‘tﬁé’c%{%g‘%?so( J:&nzg:fl% l Eath&lﬂ‘@P c%‘%lt?cagéhl_; sQections .

si nce runs perpendi cular to the reference
plane.) If the

- Transition radii r; on the front side and r; on the rear side
of the semiconductor wafer: radius of curvature of the

respective transition region 5, 6 between chamfer and web 3.

- Web angles B: angle between the web and a perpendicular to
the reference plane. (In Figure 1 the web angle B = 0 since
the web runs perpendicular to the reference plane.) If the
web is described by a plurality of straight sections, a

plurality of web angles correspondingly exist.

Large variations of the edge profile are possible with these
parameters. It is thereby also possible to describe edge
profiles which have no web 3 and in which the curved transition
regions 5, 6 merge directly into one another, in which case, if

appropriate, the transition radii r; and rz can be identical.

According to the invention, the parameters specified have a

very small standard deviation from semiconductor wafer to
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web is described by a plurality of straight sections,
a plurality of web angles correspondi ngly exist. 30
Large variations of the edge profile are possible with
these paraneters. It is thereby also possible to
descri be edge profiles which have no web 3 and in

whi ch the curved transition regions 5, 6 nerge
directly into one another, in7which case, if 35
appropriate, the transition radii rl and r2 can be
|dent|cal According to the invention, the paraneters
S IR A3 B2 407 R Y ISP @ st SRRSO ot o £ nGPes of
seni & grdisedobywah eimdreci sesedg € onduettay watitg drthe

%M&ml@msg@ coRduSs Al %&Ff)nerlr@sc'st%% A rgifékglf%%ﬁéed as

y_an inprecise edge geonetry during the production
HireAedtr oni ¢ conponents can be reliably avoided as a
result. 5 The sem conductor wafers according to the

"i]:lrfogl/%@iﬂl%%ngtﬁgtgﬁ wﬂ&@uﬁég?Péﬁr?g et had an&twﬁm&fahhse

S aratl n a se conauct or war er
Aty B oRetnd R Re s et et AT RRDRd LAl o)
sermepamdudtor a wedrercondietedgea frofiroa af s¢miecontictor ingot,

@)ema%anguﬁgowwaé@ﬁl&ﬁuagt@ft@g@},, CheNBASAIdNFilBEoF the
sem c or wafer,

§% grofkle of % diug%
SPPEPRIERE Y?&Pﬁ Cat'Pofl depEtident deviations of the
Medsassdisdgehdreddd erbfdhe aotedia eeméderdpriofd Wefeand

@) adkberkngither HQkicAk NGn PREFHTRIBES db 01 StHdh A o\@ayhe
t hat _the %5 subs qye@t nachlle% of 48 furtQ r
e i d ﬁ

ETi¢ondic %rpﬁ% Fe8ds® tde&%n e&ggep$r?

Haglsmuiner ti@l%\ﬁlaa?thl@ﬁélgf PNt e rdedpr egch eﬁjg*@yprtéﬁf-l ghe
dunaaqtibat edgehntiafd be af rihendy eenaushyudmehivagdr leads to

a%e?dggngygtfffe \%H‘l%rh %Q érﬁaffe%p d%)vuagﬁgn§efgocf‘no@ﬂgcﬁgglred

re separated froma _sem conduct or
%iasopaaﬁééme@%Ptﬂﬂg prPBrrEpgile ﬁFeFQ?a%ﬁ%Vﬁﬂﬂsﬁg gachined
senli tbn:teosavefdm step b), a first sem conductor
wafer is subjected to a 25 machining step that alters

the profile of the wafer edge. These
In step a), the semiconductor wafers are separated from a

semiconductor ingot in acecordance with the prior art,

preferably using a multi-wire saw.

In step b)), a first semiconductor wafer is subjected to a
machining step that alters the profile of the wafer edge. These
ére primarily the edge machining steps such as edge rounding or
edge polishing, but also the surface machining steps that are
customary in accordance with the prior art, such as grinding,
lapping or polishing of the wafer surfaces. Grinding or
polishing may relate to one side of the semiconductor wafer or
to both sides. In step b), moreover, it is possible to carry
out any other conceivable type of machining which has an
influence on the edge profile, for example an etching

treatment, a cleaning or an epitaxial coating.

Figure 2 shows by way of example how the edge profile is
altered in the course of the machining of a semiconductor
wafer. After a double-side grinding, the semiconductor wafer
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are primarily the edge machi ning steps such as edge
roundi ng or edge polishing, but also the surface
machi ni ng steps that are customary in accordance with
the prior art, such as grinding, |apping or polishing
of the wafer surfaces. Ginding or 30 polishing may
relate to one side of the sem conductor wafer or to
both sides. In step b), noreo¥er, it is possible to
carry out any ot her concei vabl e type of machi ning

i ch ha | u & Qn t he edge fi.le r
Mhs a d%n 8fe |%g f?reé%h%ﬁ?mpgé%I%ﬁ%ﬁﬁnéso?u£§%ply altersd
]éblﬁfaﬁtélhl@@afiifﬁ@tm% Fiegdrer205hinsl Ay aayedde eodimsheéeny
howgd heogdge pepfihe dre dabbesesi dd JdesaoHsSedfe Phofile
PPFhlnlng of a sem conductor wafer. After a
doubl e-side grinding, the sem conductor wafer 8 has
an edge profile 11, for exanple, which is multiply
mtder edchhyiag, etl@é‘liel’t@et peatentod edge sphofdbd@ickD)y, waBer is

£408, 2ol '&?Egﬂ% ds?c%ppr f'%, ) rae%%ﬂth? dé’x}‘é{u%t%' d¢n step

pol 1 shin

After machin
@dg@hﬁr BFRFBZ 619 t%@&ﬁéoﬂﬁ%@?ﬁb%Péﬁeiﬁson rﬁeg‘sl@ﬂ“édsectlon
xamamwlynlnhstﬁpomé @ane bmerafﬁmytoﬂ S aeeal veded de pheped

?06 .E%% Ugﬁéyréééﬁ &% égfﬂgiggg Qéséﬁg(y%mﬂcoPductor

t section one or p ur al

ki 7 BBgnEh %r@Pi%E%ﬁ&ﬁ ? B@%rl%ﬁﬁ§ wRPEP %%ﬁu¥%HQF8ﬁF by
mﬁahsrearcsndeSmaﬁadInadsenabmmﬂut&@wsumaébre afdwkle. A

v%%' 088 BioH@e '13559:'11e§9 ScPefaecerdeC%Qﬁdwl%}’ch %@nﬁr%lle

caneras and eval uate ui tabl e software.
Wtéaéesb‘?%f%% 3T ﬁ%?le%sy er ear e&ac‘?‘i olrﬁf\ﬁljfrhéh}*tfhé*z'
fraefti heigpbs abiet 8t sarslidiraasif aeetratigl es, 0z, 2082, theivet

drangthg %asﬁtabl@mfegﬁggs heltgh_tss tBhs Bds@We to precisely
tranS|t£ % J gta ned_tbx1 %htable
6 as® ‘?tp}f% Jtlﬁau§fp8§§?f)lee 4% 6#%‘ 85F 1OddSire t he

neléfkshed, ofn vigdelri cadges inhbite araginot ofi g ynotsdl |0§héélat
dtRBLET G&d Airidy RRakeghesks Qfrd Remnetehary fdvatilable. If

B arERBrE 17050 (e ookt CHALE or Garer &l ey aghy Fine
qﬁﬂn|§h@d@@@@gpqgfqﬁ¢el§|m@asured the light sectlon method is
not as well suited since the edge scatters too little light. In
this case, the above-described method of profile projection is
preferably used for measuring the edge profile. The combination
of light section method and profile projection is suitable for
the highly precise and accurate determinaticn of the edge
profile in any machining state of the edge and in all regions,

on the entire circumference and in the region of the notch and

flat.

In step e), the machining step is optimized on the basis of the
measurement and evaluation carried out previously, with the
result that the edge profile of the next semiconductcor wafer to
be machined experiences an improvement relative to the
previously machined semiconductor wafer if the edge profile of
the previously machined semiconductor wafer had a deviation

from the necessary precision. The optimization consists for
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when the edge profile is nmeasured, the light section
method is not as well suited since the edge scatters
too little light. In this case, the above-described
nmet hod of profile projection is preferably used for
nmeasuring the edge profile. The conbination 25 of
Iight section nethod and profile projection is
suitable for the highly precfse and accurate
deternmination of the edge profile in any nachining

e d LI Eeglons n tire
gzt(ﬁcf eorfte%(:gsggfffg tchngr;%e Io%n\%? pﬁ%)ce% t% f"axﬁe ers and
FPatsS- 30 In step e), the nachlnlng step is optim zed
on the basis of the neasurenent and eval uation

£ar %%%f%g&eﬁrsawme\st Wit ghé et Hd %fgckowf%get&e gdge

pr o e next sem conductor wa
+&ﬁﬁﬂﬁﬁ9§re%6é??€ﬁﬁﬁﬂ$ &% Cher edehehitcfierat P ver t10-aheugsnot
@rleyiadiely thachs ctech isenboandddi tironsafier befotdtearelg@he

Ps,rsqmtl eagf th& h@w(prn?eva{s li%kngnggcﬂé}ec%m %%Songié&}eqfably by

devi ati on romthe nece sary, precision

diihge(?ﬁtnlcﬁl fﬁfﬁ“%?]l%nsnﬁsstasrfiﬁ?l@ té‘)?aﬁ‘ﬁlt@rb'?l aregrlﬁ’éféllf p@us;d
gortheomaohib ey pricgeserpdedneternstardn tholseadureaents is

P& Aihed ?Hbé’dicf@é)ctlo‘ﬂf—dteﬁgmﬁ'@&ﬂq %nﬂ%cﬁo&géf‘ Gt Hed etnlﬂgré
|nv%ﬁ%18%oﬁnea§$renent of is carrie

15 ST T SHALHFHAT ABuELAGRT T o RaETyh 0o
defoer ehande JémRratesulinstbis tvmyt whinbaperenentiraher

GmRLadprpreferablnrby difference formation. As a
result, ?he mat eri al renoval caused by the machi ning

step carried out between the measurements is 10

Thet diAiineents eivwseat ton- dépendomit Lpanher tlovehotriest
dﬂyﬂah@e §6£ﬁﬁ|ﬁy‘ﬂblhﬁebggﬁéén-ﬂﬂé &ﬁ%'é@@@eﬁtdﬁlles plotted
di ff erent ”H€ﬁ'£”bé% Steps ¢ ggrated dt gg
Wty 2OREF ch™Perti 5 art Ret |nprove Process’ contror.
FiguThe2di f 4%g elrm@leﬁ@@fmeﬁdtam fedgevpr ocﬁT—l%EsCh $OiRE of the
1shert egye SiStiaARC NGl Nkady Pp@Mllcbet werret hel kwonhedge

t%%ftme% p Oééeer%en‘&%ﬁi@?v@o az)rh%t '%%reb;gﬁgfﬁearl@. é%h?Er@cted.
et
Tﬁ@|ﬁé§5an%@ Qgﬁﬂ¢e§0¢ﬁp B@qunpf intersection of the

perpendicular with the earlier edge profile (e.g. edge profile
11 after double-side grinding, i.e. before the etching
treatment) and the point of intersection of the perpendicular
with the later edge profile (e.g. edge profilie 12) corresponds
to the difference between the two edge profiles at said point.
A plotting of these differences along a length- or angle-based
development of the later edge profile is the difference
profile., It is thereby possible to find the removal in the
different regions of the edge profile. Quantitatively, it 1is
possible to determine the removal depending on the required
statement e.g. by averaging (linear or gquadratic) of the
difference profile or specific regions of the difference
profile. The causes of deviations from the desired profile that
occur in a specific machining step can easily be determined on

the basis of the difference profile.
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| ater edge profile (e.g. edge profile 12 after an
etching 20 treatnent), a perpendicular to the edge
profile is constructed. The distance between the
poi nt of intersection of the perpendicular with the
earlier edge profile (e.g. edge profile 11 after
doubl e-side grinding, i.e. before the etching
treatment) and the point of i#AfPersection of the
perpendicular 25 with the | ater edge profile (e g.

dge | e 12 corresponds to the.differenc
B v h G F G M iR LRLehE SR ShoPRE. i 2ovantage
phiﬁtﬂquypetlaﬁéseptﬁﬁénaﬁeMees e o arkeengthssary. This
aned £-hased, deveﬂ]@wthagﬁ t beq | St0y1 c8da6n PLAfddL pirScess
the:dlfferegg ggoflle I's thereby possible to Pl
tHE e vR CR eréﬁiglfferent regi ons of the edge
profile. Quantitatively, it is possible to determ ne
e reatvak cdependd G @Ret NEvESEHT eekegt at irBelto
DR AVel NG LLL RS A QUatAll Bl pthe dITfRLenes

e °6f Sp eciT1¢ regions 5155 g&lPFSr hee'®

iﬂrqulleantﬁe ée@%%e eftegsvi-hen obis Aacenriehes degily édie prior
Profile that 35 occur in a specific machining step can
easily be determned on the basis of the difference
profile. 10 The method according to the invention

H soehagetperedvvihoddaenthaf He S5édrdl pycprdipdr &g the
ireshthaher stepe decessalyor HHS meS:&VSGSaﬁéltcEa':tycle@n otibeafter

Qﬁ%dg@ngouﬁagnfqu¥%§ngogﬁiQ%ﬁ%%iﬁ g§§nd1 %ﬁ%k’agg the

accor

nebedt PERCRRKRS G4 ﬁ&&sépﬁ?%ﬁ%Q? ﬁ@rGHHEe %R%ﬁQQ3ﬁ8uEP%redge
rakel sgwhoses edgepifetirke yardeesheocdge s:rcgmcfurxgabyl yts

rJa%%é@r hE¥t §n\'}ef3ﬁaj}ea@ S?ﬁf?ﬁm%nwthg ézlﬂfe Fﬂrlo%rilear tn

I'n one preferred enbodi nent of d accordin
atc&offﬁenc? nteht i 0 PSEBPsATY, alif &)O‘g8f TPHE JrPéHt H&dgﬁP%rgllY
efdecied butgaindmg aheedgber cududi ngiby agangidfedatool, for

e@;%ﬁfjﬂ_ezeg @firﬂﬁ.r@g ﬁ'sﬁk @1@@' Adig 1Rt Res aeC QfdicAd cbPresponds
i nvention he. edge .15 rounghng

SPnFReT S50 GTTRS SPnRe PRSI POGHER By inee

negative form of the tool is copied p051tlvely cn to the edge
of the semiconductor wafer., The precision and accuracy of the
edge profile of the semiconductor wafers depend on the position
of the grinding disk with respect to the semiconductor wafer
during the grinding operation and on the wear of this grinding

disk.

In this preferred embodiment, in step e), the position of the
grinding disk is readjusted if a deviation of the facet length
of the edge profile from the desired wvalue that goes beyond the
amount afforded tolerance is ascertained in step d). By
contrast, the grinding disk is changed if a deviation of
another parameter of the edge profile from the desired value
that goes beyond the amount afforded telerance is ascertained
in step d). Both hold true not only for the edge rounding on
the wafer circumference but also on the flat or in the notch.
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nature has a very great influence on the edge profile.
In accordance with the prior art, the edge rounding
is generally effected by grinding the wafer edge
using a profiled tool, for exanple a grinding disk,
the negative formof which corresponds 20 to the edge
profile to be produced. During grinding, the negative
formof the tool is copied podiitively on to the edge
of the sem conductor wafer. The precision and accuracy
em conduct or wafers

f th ed rofi.l e of the
HB% 1P B I LBRF { THIFSBETERE BT A1y SATE oG Fror waters
tespatitargd kedsem toridect by Wat erf28ibdeki. nguehefeedback is

QJS& '}ﬁéd’i&d‘é@eﬁ.ﬁt t@@ L?fhd:roﬁrttheTH\@@rmé%lfnst Rihg+ 0% | ARG 4
eferred enbodi

BRI 6F EHB SYrTIRnGie. aPskoTiE veshdyuGratods with the

peidratargn Ghet heafdet degngthong0efthehebedgedprigfed e
f)éﬁﬂetﬂ%%sd%@ epd y@é@%&&aqeg@ﬁtselbe_-mnedgeeromwat are

SHCIHEE. Ehe BT ntt g BPR P8 Endiiel EPua RN drrd®

pid @n@teﬁétepéea@ré@e@rswﬁmﬁh‘e dges pressikernénpomasigions

desigd etevakber &hadungResnbey ok idie @mugémﬂérﬂlﬁ@@r wafers
r%l]emseurr%gcepl alﬁxﬁgeggnalc%?deQSLn nac:sc}orpdtaﬁzz BO tql%l %rlcr)geart

only & roundin

Wi thouw¥f epehteabign zﬂfs@h@nm@hféoei |a§tc06rilna t:%etfr?otlélr«renﬂon

ahe tedgecpr 6bhdectfr silfsequerddurJRchi 02dwere machined

%Hg%gﬂg dgégﬁhg\%fnq;e tlogbgg tp%%‘il%”%e&%‘%&gé te‘lnﬁy

Aot Provi
Thadbe ckr vitrhFesRacdndot hae %d?%d‘l?@élﬁungar%‘ at¥radt t he

4mpr@wemeﬁs is axthiesrneeld ibyteomeardnsol whe hwifwersS (pebstrement
s%rliles-rﬁf Sﬁgnq@{] 3,%?@5!50?5’ [9Lf :Ltnh%céggc\_{gn(g@fdlr%%dthe prior

paramsters of after the edge I‘OUI’]dI ng

afta NepRRPHPES rT-Oc Iécior‘i“rP‘?c % Fe§sen Vel on) » such“that
theasurépentn sef v Peiranatdetd irsehatvectoparaidss vnetkatwatfer

Alr LR FABARLE BNt PQBEt hORSH. aloR@dt RecMaf Slthe parameters

circunf erence, in_.the sem conductor wafers
A E R AP T T InBLRD et d T 200bP

ERGERT L ORIATP V6t (PR RERGurdnoE Shd prosils from

nominally stralght or c:lrcular regions (profile deformation

Def) .

ﬁaﬁ%%ﬂﬁﬁﬁﬁhdFﬂéatlon
NSwvimopfarhe eRdchauofappli tiaat o ¢ she aetdatkrdseor df nghe
ﬁagaheeewvmlm @aqtt Ql@dsﬁ;rﬁrc%n@b!@tt@f ¥of &fciconductor

Tab. 1
Measurement r ry By B» A; A, ASym Def 81 8,
series [pm] | [pmi | [pmd | [pm] | (pm) [pm] lom] | (pm] | [°] [°]
Ul 5.77 | 5.77 ] 5.33| 7.22|14.42(19.85| 22.63| 0.30| 0.19] 0.21
U2 2.821 2,52} 4,00| 5.04(10.64 | 11.53 | 17.67| 0.2%| 0.13 /| 0.18
N1 2.20| 2.20| 5.79| 6.13|13.86 | 16.54 | 28.43| 0.48| 0.16] 0.20
. N2 1.24| 1.24 | 5.20| 5.58 | 12.12 | 13.80{24.36| 0.62 0.,10] 0.11

It is particularly preferred, in this case as well, to carxry

out measurement of the edge profile in each case before and

after the edge rounding.
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feedback wth respect to the edge rounding. A simlar
15 inprovenent is achieved in the notch of the wafers
(measurement series N1, N2; N analogous to Ul in
accordance with the prior art, N2 anal ogous to U2
according to the invention), such that the variation
of the paraneters is now conparable on the wafer
circunference and in the notch2 In addition to the
paraneters 20 defined above, table 1 also specifies
the symmetry deviation ASym of the edge profile, that
is to say a conparison of the paranmeters for the
Froritermoder ealk $6 dese fr riede L sentiloo matdbdr a cwaf dirgy, tandhe

gjtm?é;xlttl@% qr%Vl&@tr%Sﬁ'ﬂlPJd g@egﬁg(}i@dﬁ dlll%hg.ﬁem Ir?oiﬂl@aLZ:IaB!e, in
|

S T e BRE St P An ThelSo SPhI g TaPThSt reAdher 2 it

@@ua&emesf[ bht 6@aq HooifLpphtod pifle Pemf-pprzdite EDRt

Jos Uby5nd7cBo [TnSuld ok r220dd. 42 cl3:85 22, 83030 :0418:

0.64 11.53 1
‘btef’sdd 1§re?ﬁ %gb %hfomét%lé ff"&f’éfaéaliag%tf%nﬁ exactly
gy AgaguremenpObefprel azg afper 5tiE) 5lg58p¢R14ipinmgd by forming
@ée %@f@e@@n@ellge@wéén tht hSaPardd Goanhys praferdnediobld is

hi s as. we rry 30 out neasurenent of the
c%ﬁ;esﬁ E%P%l¥nr%gfl$sg§§e before and after the edge
rounding. 12 Furthernore, it is preferred for the
AretRpd: a6€0661 B dHe: WR@hok N¥&IHddiMgt @obehappldeed iba to

c}ou%l%dg§dgoﬂ3%ﬁp§ﬂq]c% Sl% %T%?o[gﬁae%%’rreg E'ltn?%) ?He cgﬁglers

osition of IS réadjuste
vﬁ@-\ﬂhatapfenuwdt%métvgéhsr PrrkefislR PRE ST e hivBirhe
ddativegors beyonthdure cameaidrafdaor dedchot©r aneerdsng to the

‘%%%ﬁ%%?kffg L0 L SLER 81g):ed_Preferany, the nmateri al

I's determined exactly by neasurenent before

and after the edge polishing by formng the
It fikenesc epdoet wedrartliyep refsureed fprothé edssamndbetthe t ool

ﬂé%su%gmgﬁféQﬁRPngﬂ%E¥1BSQQMy§&%QS An @@P|JC%5'9@ Q£rr1ed
t he net hod co |ng ﬁo the invention to g?le- P
ISl PERPHTY ?% et efPedePHEd 19t ARCRR A &S cStrse o

the production process which have a significant influence on
the edge profile. These are, in particular, all machining steps
having considerable material removal, such as grinding,
lapping, etching, polishing, in each case of the wafer surfaces
or of the wafer edge. An epitaxial coating can also have a
considerable influence on the edge profile. In this way, a

precise edge form can be ensured over all of the machining

steps through to the end product.

Like table 1, table 2 represents the standard deviations of the
parameters described, but for finished machined semiconductor
wafers that have undergone zll the machining steps including
double-side polishing. In this case, the measurement series U3
and U4 once again relate to a measurement at 16 measurement
positions along the wafer circumference, in which case the
semiconductor wafers measured in U3 were machined in accordance
with the prior art without application of the method according

to the invention and the semiconductor wafers measured in U4



whi ch are used during the doubl e-side polishing and
whi ch 15 receive the sem conductor wafers can be
chosen according to the edge profile to be produced.
It is also particularly preferred for the described
measur enents and eval uations of steps c) and d) to be
carried 20 out before and after all the machining
steps in the course of the prdduction process which
have a significant influence on the edge profile.

JQ:‘?&%G?J %ﬁed” aB@BEBf#’&; et t%'e' iHBE fk!n”%%eg%fﬁfe‘” ng

consi terial” renbva rmn

FepPHTIenét ERPngee PR TS HI i, rleﬁp%%t'cﬁocé’gé 5Pet1ﬂ@3}W§F@€
Stl@];ﬁsactﬂfaiﬁﬁnﬁﬂueflcé hehavafdefe edgeilAn 2epiigaXxEatacoalddngt ion

l‘?% %%a‘f&%‘é?d%e&?é‘@i&%’ %lfl glinéﬂé"%%q:%mg@eggeb%dc%%parison

pro hi s way, preci se ed orm can
%hEQNQQf @%éPraPFto%st?ﬁiqﬁ%Shlnlng steps through to
the end product. 30 Like table 1, table 2 represents
e standard deviations of the paranmeters described,

but—for fjmmshed maghi med]semrcondyctor Twafers tihat
fraver<ifitfer géne [al® tlhe®machPni ng *st gpsi nchEidi ng=r | & | &
doushies si deppoll i @RI Ng[edin| tiBhis | case,| Gie Measul esent (°] | (°)

peries U3l ,pand L once apain felate (b9 A MBAgyl enent, s ) 2. 34

at—i6rmeasuremgnt— 3§ posrtronsalong the waf et
Wi rcunf erebces 1 A-880i dh7Thsk 19 1&0-9€F:m7rﬁnm&'0 &8 | 0.25

measured in U3 were machined in accordance wth the
prior art w thout application of the method according
to the invention and the sem conductor wafers neasured
in W 13 were nmachi ned according to the invention
with profile neasurenent and feedback with respect to
all the machining steps that influence the edge
profile. A significant reduction of the standard

devi ations of all the parameters by conparison 5 with
the prior art is evident. Tab. 2 Measurenent ri r2 Bi
B2 Al Az aSym Def ei ez series [m) [pn] [pm [pm

[pm [pr] [pnl [pmM U3 24.47 28.26 12.14 13.45 12.37
14.13 14.88 0.87 2.08 2.34 U9 11.14 9.80 4.75 3.10
10.96 7.11 14.53 0.37 0.48 0.25



CLAIMS ~. A sem conductor wafer having a front side,

a rear side and an edge which runs along the

ci rcunference of the sem conductor wafer and which

connects the front side and the rear side and which

has a defined edge profile, and featuring a round

cross section and at | east e orientation feature

selected fromthe group consisting of notch and flat,
cnibgeei n the paraneters of the edge profile have the

foll owi ng standard devi ati ons over the entire

circunference of the sem conductor wafer and in the

region of the orientation feature: - standard

deviation of the transition radius rl of the

transition between the facet at the front side of the
| . s@niseorcuctdorcbwaf evafend hheingba< fxpnf side andargar side and
andgﬁ @F%ﬁ@cﬂfrhgg L %’%H@jdﬁyﬁdﬁ%éf%ﬂyétJFEthe semiconductor

transition between t facet at the rear side of the |
waseri epAdudtich vedrirear the fepnt £dde andtBRgargar side and

whﬂ@%i%%bo?igieiﬁﬁééaéﬁ ehg%@FE&ealdﬂdt%Faimﬁﬂﬁg?bd&pund cross
an a e _rear side O, e sSem can ctor er 1.n
seghehate & 4Rt Renhlo VISR ORCOREhEHaEeEd from the

grbengtbnél satinbheoff rootchi ded dflathe weswetmdubeomparameters of
waf er < - d deyhat. of e :

enfalgher B e, SpOetd 09UsL ARl pddid A chel gt over

thangntiseardacyrderiendcor of thithes¢ateendngtes wajert kad in the

red{ORto8i d8e 8PUcRRaBlohhechearesi de of the
Sem conduct or waf er

f in each case < 0.5. Z. A..
- nEF AT t9e Bt RE e coRfuctBY WeFrRlRICE hEOFhYSa Tr ©f the
traﬁﬂﬁ@ﬂtioﬁi dectaeeear tdiede fanctan sdgethhi chirouns alideg of the
t he i rcunference i congductor wafer and
Seﬂh?%%g%%%%ﬁc¥%§?ﬁeagér%ﬁ% §§ e<a£% ?ﬁé rear side and
- whtzihdded adefeifnednedgé phefitranshdieeat brfhgsa r= of the

tr%ﬁgfgi&ﬁos-eﬁ%% hon @apd agsleast gpnecrQri el ati 0OBide of the

eature selected fromthe group consisting of notch I5
semiePRRREtoOnHeR EF R 2R AP atieP ef s:Of“The edge profile

- bay¥BdLkbP8 deviation of the facet heights B; at the front side
and B, at the rear side of the semiconductor wafer in each case
< 5 um,

- standard deviation of the facet length 2A; at the front side
of the semiconductor wafer < 11 um,

- standard deviation of the facet length A; at the rear side of
the semiconductor wafer <« 8 um, and

- standard deviation of the facet angles 6. at the front side

and 0, at the rear side of the semiconductor wafer in each case

< 0.59.

2. A multiplicity of semiconductor wafers each having a front
side, a 1rear side and an edge which runs along the
circumference of the semiconductor wafer and which connects the
front side and the rear side and which has a defined edge
profile, and featuring a round cross section and at least one

orientation feature selected from the group consisting of notch



foll owi ng standard devi ati ons over the entire
multiplicity of sem conductor wafers and in the
region of the orientation feature: standard deviation
of the transition radius rl1 of the transition between
the facet at the front side of the sem conductor
wafer and the web < 12 m - 1& andard devi ation of the
transition radius r2 of the transition between the

an&a%ggtatghﬂﬁﬁiﬁﬁrtﬁéd aQEmEQ@rsS%&‘QQﬂQu@&Qé f@%@ 18"G1ave the

dard deviation of the facet
fohé?@h@% Ifaﬁﬁaﬁﬁb @?%h%t%?%% OHRY BRStephbreeildiigd icity of

se@f cbR@uSEST CoRgEetor aad erir Nnt@achregsén <o Mhe orientation
standard devi ation of the facet Iength Al at the front

Leqi W€  of the seniconductor wafer < 11 m - standard
- devaadaoad oﬁevhetianetofenghh A@ransihéonearaéﬁds of1 of the

tr%£§l§ SﬁcoﬂgH%ﬁgh‘Myﬁﬁ ‘%ﬁ 81 o %%éangﬁEﬂt _side of the

V|a I'on O e facet an e front e
Se@h@O@@ugtorh@af%Era@ﬁdéh@fwﬁhe<sbﬁ1E@nductor mafer in

- eachngase &é@ié@loﬁ éanEH@d EP&n@I@Q@ﬁ'ngadlus r, of the
sem conduct or wafers, rising t foll ow ng steps:

CrSYO LR at PRGESBom AR Ert wafbr rtsm dear s 18 of  the

serﬁﬁéﬂaﬁcﬂhﬁkﬂwi%anQO&nd bl)lenaélhlaln@ fhe seni conduct or
fer prof i of duct or .
B RGEER BPaStaPris (P ihg TERE" olBEORr 61 Ehe bl e Tront side
and e aondute oreanf eidedpfasber saivacpgdtibor wafer in each case
- ¢ogation-dependent deviations of the neasured edge
profile froma desired edge profile, and e) alterin

- EhanARERi fieNd afacanetler sShEnTaGeR 4 SR&Ft it 2thethe "front side
ofSﬁh§%%mﬂﬁoﬁﬁﬁ&ﬁ@rn@aﬂéra<fy1t r sem conduct or waf er

| eads t . ed d t
- 3SR Bl FERnEh0e thEoTRCES: Nenoth Aaags  hbr FeaL side of
th&ﬁsemmnqm@udtmslwaﬁanh¢n%dumseﬂmionductor waf er. Ly.

gbg &ELBOQeéia%E@ﬂ“%%'Qh&'ﬁg aﬁ%ﬁ%@'ﬁ ;Hﬂofhéofront gide

hiar g the “sem conduct or
anquﬁhtqq) e rear side of the semlconductor wafer in each case

< 0.5¢,

3. A method for producing semiconductor wafers, comprisging the
following steps:

a) separating a semiconductor wafer from a semiconductor ingot,

b} machining the semiconductor wafer, the edge profile of the
semiconductor wafer being altered,

c) measuring the edge profile of the semiconductor wafer,

d) ascertaining the location-dependent deviations of the
measured edge profile from a desired edge profile, and

e) altering the machining parameters in such a way that the
subseguent machining of a further semiconductor wafer leads to
an edge profile which has smaller deviations from the desired
edge profile than the edge profile of the previously machined

semiconductor wafer.

q. The method as c¢laimed in c¢laim 3, wherein, prior to
machining the semiconductor wafer in step b), an additional
measurement of the edge profile is effected, and wherein the



nmeasur enent of the edge profile is effected, and
wherein the results of the two neasurenents before and
after machining are conpared with one another and the
mat eri al renoval caused by the machining is thereby
determined in a | ocation- deg%heent manner over the
entire edge profile. S thod as clained in
either of clains 3 and 4, wherein the nmachining in
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parameter of the edge profile from the desired wvalue that goes

beyond the amount afforded tolerance is ascertained in step d).

. The method as claimed in claim Y wherein, in step b), an
edge polishing is carried out and wherein, in step e}, the
position of the polishing tool is readjusted if a deviation of
the edge profile from the desired profile that goes beyond the

amount afforded tolerance is ascertained in step d4d).

% . The method as claimed in claim 3 or Yy, wherein the edge
profile is measured by means of a light section method if the
edge is not polished, and wherein the edge profile is measured
by means of a profile projection if the edge of the

semiconductor wafer is polished.



