»»1 Method for Fabr| cating a Conpound Mater.i aI and Met hod For Choosing a _
Wafer The invention relates to a nethod for fabricating a conpound materi al
wafer, and in particular a silicon insplator (SO) type wafer, conprising
the steps of: provid- ing two wafers and attaching, in particul ar by

bondi ng, the. one wafer to the other. The invention, furthernore, relates to
‘a nethod for choosing a wafer which is suitable for. the fabrication
process of a corrpound mat er i aI vvafer and to t he use of a vvafer in the
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a SO wafer, defects, in partlcul ar ‘g@h‘i’é; can be ob- served in the vici n|ty
of the outer peri phery of the conpou erial wafer.  From EP 1566830 it
is known that the anobunt of defects of this type can reduced by carrying
out. the geo'fabrlcatlon process. wi.th wafers for which the conflgura- tion

change ‘ithepinventiop rejaies to;a,methed fenfatuicatiog a somponnd material\wgier, arf t he
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posi- tio nm away fromt peri phery W th.
reduced ingtwhewafers land attachingbjreparticularty bording; thercaetwafer to the othele an
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defects in the outer tperl of the compound nmaterial wafers can be

r educed.Cfghwafemindhe apnsahpe\mecm af areempeyd materiabwaferat i ng a conpound
material wa- fer according to claim1l. This object is also achieved ' with the
met hod for choos- ing a wafer according to clainms 2. Surprisingly, by

det er m rOnghehiinaldpeodust ceqd.f a \@OL evafer, ndefelts, sacpardicdtari veidsyean be ob-

served in the vicinity of the outer periphery of the compo'und material wafer.
From EP 1566830 it is known that the amount of defects of this type can reduced
by carrying out the SOI fabrlcation process with wafers for which the configura-
tion change is 0.1 nm or less, in a region between 10 mm and 3 mm away from

_ the outer penphery Alternatwely, wafers with a slope of 0. 02 % or less ata posi-
tion of 5 mm away from the outer penphery lead to SOI wafers with. reduced de-
fects. R C

it is the object of the present invention to provide an alternative method"for fabri-
‘cating a compound material wafer and/or an alternative method: for choosing a
wafer which is suitable for the fabrication process of a compound material wafer,
so that the generation of defects in the outer perlphery of the compound material
‘wafers can be reduced.

This object is achieved with the method for fabticating a comp'otJnd material wa-
fer according to claim 1. This object is also achieved with the method for choos- .
ing a wafer according to claims 2.

Surprisingly, by determining the edge role off value uéing the second derivative
of the profile of each of the wafers and by using only wafers with an edge role off -
value (ERO) of more than 50 nm, and in particular more than 100 nm, more in



~;«of the profile of each of the wafers and by using only wafers with an edge
role-off value (ERO of.nore than 50 nm and in particular nore than 100
Am nore in 2 particular of nmore than+4l50 nm in the fabrication process of
the wafers, the nunber of voids genera ed close to the periphery of the _
waf er can be reduced. Here the term"profile" stays for a height profile of
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the other wafer will occur er- nore two wafers need not to be of

t he sanpumherrafaioids genanated gloss talthe periphety of the wafemhean bayeducedccor di ng
to a preferred enbodi-nent, the second derivative used to determ ne the edge
roll of value which can be obtained by determ ning: ERO="Y(a) - Y(fga),

wher ei ni—ﬁaréﬂﬂefmrncqirbﬁﬁaﬂoﬂd?é dof wnoiw tpr@ﬂl‘é ohthie wWaller'in e ragiavvairec-and
wher ei n Y(azgcorresponds to the heig the wafer at a radial position for

which tiea tsclbrasedace At waich @tiach@eﬂért@ tharethel rwalier ol eegndirther: he

" hei ght | :
parti culsélrgeg ea%waiénﬁ% ﬁe%ﬁ?ﬂ? (Fg%s?ﬁ@s @Fqﬁgﬁrbﬂery%%%pmedn@{hod
and wit imotagth furtHerdgfersal ues of nore than 50 nm and in particular of nore
than 100 nm even nore in particular of nore than 150 nm- for both wafers
even further inproved results concerning the defects have been achi eved.

Prefer at}'ioooréﬁ\‘ghtgs)faaéfé?e%fieélﬁbééﬁn@ﬁt Qhéoébdﬂﬁ'dt u%m@ ruseEOfo aeﬁérm"méype

waf ers, nore v e generated than for snaller ways to,

reduce thaedoomélrofd«fa!uewdycln ®anthe obtained tryfdotarrorrungsE&Of)éﬁ(a) edtf(éqa)

wafers, Wigtein & and R cHrSspbi®ic b bogBls' I X TedlsC R 8 Hereteendl 1
det er m riterain s'«ea)ecatreppenus wm@meﬂgm ofatherwam@t@rauiar positioRJor svhich
caleul attﬁg sféc%rr?d erwe?tlve Wtjaés is zero an e@(fqas] corresponds to the height of the
wafer at a radial position of about 0.5 mm to 2.5mm, in particular at about 1mm,
away from the outer periphery. Using this method and with edge roll off values of
more than 50 nm, and in particular of more than 100 nm, even more in 'particuiar
of more than 150 nm, for both waférs even further improved results concerning

the defects have been achieved.

»'Preferably, each of the wafers can be a '300 mm type wafer. For 300 mm type
wafers, more voids are generated than for smaller wafers, so that ways to reduce
the number of voids for this class of wafers is of particmar interest for the large
size wafers. For sven larger wafers, e'.g. 450 mm'wafers_. this is also expected to
be the case. | |

| ‘Advantageously the ERQ can be detormined at several positions of the wafer
and an aVerage ERO is calculated from the individual ERO values. Thus inhomo-
geneous wafer edges can be taken into account.

Preferably the method can further comprise a 'step of providing an insulating
layer on at least one of the two wafers prior to attaching the wafers. Reduced
numbers of voids for the ERO values determined on the basis of the second de-
rivative method are observed for compound material wafer structures comprising
an insulating layer, like for example SOI type wafers.
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geneous wafer edges can be taken into account. Preferabl y the met hod can ,
« further conprise a step of providing an insulating |ayer on at |east one of
the'two wafers prior to attaching the fers. Reduced nunbers of voids for

‘the ERO val ues determ ned on the basis the second de- rivative nethod are
-observed for conpound naterial wafer structures conprising an insulating
| ayer, like for exanple SO type wafers. 3 Advantageously the method can

further conprise a step of formng a predeter- mned splitting area in one -

of the m&eaﬁtag@mblyatn@tdmweanlfarthée@ompﬁwl@ stept bﬁférrrﬁngfsrpreﬂemrt hin
| ayer of material fromone wafer onto the other and voids _aré created in

t he thi nmingdsplitting,arga in enengf the wafensn Such agnsthed staissused to anadle or
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can be carried out after t he step
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wafers |ike they are going to be bonded. 7~. The |nvent|on aI o) reI at es
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and in a%
termined just before the bonding on the wafers like they are going to be bonded.

_ 7.
The invention also relates to the use of a wafer according to one of claims=8=to

.-

| Specn“lc embodiments of the present mventlon will become more apparent from
_the following.description with-reference to the accompanylng drawmgs wherein:

Figs. 1a to 1e illustrate the fabrication process of compound material wafers like
known in the art, | |

Figs. 2a and 2b illustrates a compound material wafer known in the art with de-
fects close to the outer periphery in a top view and in a crosscut view,

;Fig. 3 is a block diagram.illpstrating»an embodiment of the inventive method for
fabricating a compound material wafer,

*ig. 4 illustrates the way of determmmg the edge roll off value using the second
lerivative, and



*'Fig. 3 is a block di agram illustrating an enbodi ment of the inventive net hod
for ‘fabricating a conpound material wafer, =ig. 4 illustrates the way of
determ ning the edge roll .off val ue usi4g the second | erivative, and 4

Fig. 5is a three-dinensional diagramrepresenting the average nunber of
void defects as a function of the ERO value of the two wafers used in the
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t | fab t | bI t
cor e GelBiEl o e hRYoR S-RD ERS Vi, Bhe K0 el e Rl el
be des%?gggg bPE & ﬁéf:uﬁ@fn%tenbf‘wb?@r.f' rst st ep, illustrated in Fig. 1a,

two Si ers 11 an mm wa- fers, are provided. In the second
step, shown in Fig. 1b, a thermal oxi de layer 15 is grown on wafer 11.
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‘stage. i SOPwadbrsOWs nidusttaRd ihRigsh! ﬂt@ﬂnpﬂsés Ghe ¥§Mowmt‘éﬁﬁlﬁ‘eﬂ1‘d 241l bé.
|'i ke hydrogen ions or rare gas ions, are inplanted through the thermal oxide

| ayer 15563@'@9\%?\0&13 90! wafefiner eby create a predetermined splitting area 19
inside wafer 11. Then in the followng step, the second wafer 13 is bonded
to wafer 11, such that the oxide layer 15 is positioned between wafer 13
~and 11. Inhtie, firshsteyy,, illustrpted incBigar1 d, Hwon8l wahensgy1 and pB.omg:lém(l mm Inea-

- bonded fer sys- t uch that detachngent accurs r deI m ne
opl 11 e ard Biovided TRchegFtonece @b, REOWEdNa: 4B acBRra PRGE BYBF it or
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| ayer 23 ich had its ori romwe- far : course, inStead o
cr eat i ndated byitberpxide; Fl'bal axide amathe bagk amds@n dhﬂeﬁidQ yheRowever, removed _
at a later stage. In the following step, illustrated in Fig. 1c, atomic species 17,
like hydrogen ions or rare gas ions, are implanted through the thermal oxide
layer 15 into wafer 11, to thereby _create a predete,rm.ined _split'ti_nQ area 19 inside
wafer 11. Then in the following step, the‘second wafer 13 is bonded to wafer 11,

such that the oxide layer 15 is positioned between wafer 13 and 11.

Then, énergy; in particular thermal energy, is provided to the bonded wafer sys-
tem such that detachment occurs at the predetermined splitting area 19 to
thereby create the desired silicon on insulator wafer 21 comprising the initial wa-

fer.13, the oxide layer 15 and a transferred Iayer 23 which had its origin from wa-
fer 11 '

Of course, instead of creating a silicon on insulator wafer 21, also ather types of
cbmpdund material wafers can be fabricated using this process. An example for
another compound material wafer would be: strained Silicon on insulator (sSOb),
‘SiGe0l, GeOl, silicon on quartz SOQ or direct silicon bondmg wafers (DSB). In
addition, further layers may be present.

Fig. 2a lllustrates a top view of the silicon on insulator wafer 21 obtained by the
described method. On the surface of the transferred layer 23 defects 25a, 25b
and 25¢ etc. can be observed. They are positioned at about 3 mm away from the
edrge 27 of the SOl wafer 21. The size of the defects in the figure is exaggerated



..compound material wafers can be fabricated using this process. An exanple
for .another conpound material wafer would be: strained Silicon on insul ator
(sSA), §SiGd, GA, silicon on quartz SOQ or direct silicon bonding
wafers (DSB). In addition, further Iaférs may be present. Fig. 2a

illustrates a top view of the silicon on insulator wafer 21 obtained by the
describ

d the surface,.of,.th transferr d | aye fects
R SR T T BB S g e e R
fromthgmetdge 27 of the SO wafer 21. The size of the defects in the flgure
is exaggerated 5 for illustrative purposes. In reality the have a size of
approximately 1Immin di- anmeter. Fib. 2b illustrates a cross cut along line
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Fig. 3 is a block diagram illustrating an embodiment of the inventive method for
manufacturing compound material wafers which allows a reduction of the de-
scribed type of defects, at least on average over a certain number of wafers, for
example, over about 10 000 wafers. | |

"~ The first Step 31_consists in'providing two wafers, like in the me’thod_iilustrated in
Fig. 2a. Next in step 33, the edge rol! off value of each of the wafers is deter-
" mined. With the bonding defects 25a, 25b and 25¢ as shown in Fig. 2a and 2b
predominantly being present up to about 3 mm from the sdge 27 of the com-
pound material wafer 21, the edge roil off value accordmg to the first -embodi-
ment of the invention is determined preferably at about 0.5 mm - 2.5 mm, in par-
‘ticular, at 1 mm away from the outer periphery 27 of the wafers 11 and 13.

-According to the invention the edge' roll off value is determined using the second
derivative of the profile of the wafers Y(r). The profile Y(r) correspoends to the
height profile in the radial direction r, usually expressgd in nm, of the surface at
- which later on attachment will occﬁr 'Alte'mative!y also the wafer thickness profile -
may be used. The edge roll off value is determined using the second derwatwe' _
of the proﬂ!e of the wafer, and ls defined by:



:»Flg -2a. Next in step 33, the edge roll off value of each of the wafers is

deter- mined. Wth the bonding defects 25a, 25b and 25c as shown in Fig. 2a
and 2b predom nantly being present up o about 3 nmfromthe edge 27 of the
com pound nmaterial wafer 21, the edge toll off value according to the first"
enbodi - nent of the invention is determ ned preferably at about 0.5 mm- 2.5
mm in par- ticular, the outer peripRery 27 of the wafers .
11 and 13. According to h}@mq@mlgﬁﬂ he edge roll @5 val ue i s determ ned
using the second " derivative of the profile of the wafers Y(r). The profile
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.1s chosen to be in athe range of a radius of 147. 5 mmto 149.5 nm. in par--

ticular, at a radllps;, of in case of a 300 mmwafer. The value of "a"
is not dhe Xékﬂl&/@i E: S |§fn%t 2 iléfﬁdsVﬂiﬂetCﬁ@ vadiys ofhe wafercbybeaeespondsdos i r st
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| ~deri vat ithe s&ondeclm\bdﬂwe oY ) is eqdalwml Zegroa Yiig@p0.cal process based on the

profile measurenent of the wafers. It is determ ned at several positions of
the wafer and fromthe individual val ues, an average ERO val ue can be cal cu-

fated, erpb sbeomd tdé?w@ﬁaéué ?ﬂ'ef!ir@ﬁ!y' @etehﬁméd 8&indya frﬁirﬁ\ér?éﬂ”l fﬁrb&@sé Wasedt he
second derivative profil le“integration is typically used to I ter
out err cethg prdfite measurement of the wafers. It is determined at several pos:tlons of
the wafer and from the individual values, an average ERO value can be caicu-
fated; e.g. from the measured profile itself or by reintegrating twice the secqnd
“derivative profile. Double int_egratio’n'is typically used to filter out erroneous con-
tributions to the ERO value, which can be due to a misalignment of the wafer on

the measurement chuck, leading e.g. to a slightly skipped wafer.

Flg 4 illustrates thls process. The top view illustrates the height profile of a wa-
‘fer which is determined in the radial direction at one or more positions on the
wafer, for example along line B shawn in Fig. 2a. The second derivative Is illus-
trated in the bottom view. It is numerically calculated using the height profile.
Using this data the position “a” for which the second derivative is zero is deter- -
mined. Then the corresponding wafer heights Y(a) and Y(fqa) are determined
from which in turn the ERO value is calculated using equation ().

Then in the step 35, only such wafers are chosen fo_r further processing which
have an ERO value of more than 50 nm, in particuiar more than 100nm.

The inventive process then continues with the steps of providing an insulating
layer, like layer 15 shown in figure 1b, on at least one of the two wafers (step
37).- A predetermined spliiting area is then provided (step 39), which corre-
sporjds to the process step shown in figure 1¢c. Then in step 41, the wafers are



.tributions to the ERO val ue, which can be due to a m salignnment of the wafeér
" on the measurenent chuck, leading e.g. to a slightly skipped wafer. Fig. 4
illustrates this process. The top vi ew_}llustrates the height profile of a
wa- fer which is determned in the radi‘al direction at one or nore positions
on the - wafer, for exanple along line B.shownin Fig. 2a. The second
derivati
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cal cul araie tmbutrefafengg Then in the step 35, only such wafers are
chosen for further processing which have an ERO val ue of nore than 50 rim
in particular nore than 100-nm The inventive process then continues with

the st epgcerdipgay Whr”éht%rbfl apbbaimetts 1 andra, thek@dgél}’@ll offovalbe deteminapur e
1b, on at least_one of the two wafers (step. . predeterm ned splitting
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rocess ste

det ai | edfdermingoa Ipoedet‘ern'iiluaedmphthmlgsamaSﬁiﬂ Daeroittla_d waferg1 131 S i ncor po-
rated herewith by reference. According to variants of enbodinments 1 and 2,
the edge roll off value determna- tion step 33 and the choosing step 35
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|l east one of the tw wafers , 13 or even after the step of formng a
~ predet eranchd§ agulld tadsmgemfae@mtras)ﬁe tadewmaatfraeﬂwmfom@omg Rewatare,

'2‘83F&dgl@g%@e'ﬁikﬁir'%b(Z%@ﬂ&%?@ﬂéﬂ%B oistron S RHP A ilBra darffSs F
\le ::lhl dustrateabineFiigo2.t he fabrication process of -a corrpound mat eri al waf er
Fig. 5 illustrates the advantageous effect of only using wafers which have an
edge roll off value of more than 50 nm, in particular, more than 100 nm, even
more in partlcular more than 150 nm. Fig. 5 is a three-dimensional d:agram
wherein the average number of crystailine »defects for a sample of 10 000 wafers
-~ Is plotted against the determined edge roll off values of

_ ERO = Y(a) —Y(fqa=149mm)

- for both the wafer 11 serving as a donor substrate and the second wafer 13 serv-
ing as a support substrate in the fabrication of a SO wafer 21. The wafers were
-analysed using a Raytex >DynaSearch tool, which establishes the ERO value
‘based on the second derivative. |

As can be clearly seen, the amount of defects of the typé as shown in Fig. 2a
and Fig. 2b can reach in average more than ten in case the edge roll off value for

. both wafers is legs than 50 nm and ‘more than two in case the edge roll off vaiue
is less than 100 nm, wherein the edge roll off value has been determined using
the double derivative method. At the opposite, the amount of these defects is in
average less than two in case the edge roll off value of both wafers is more than
100 nm. ‘



lustrated in Fig. 2. Fig. 5 illustrates the advantageous effect of only

usi ng wafers which have an edge roll off value of nore than 50 nm in
particular, nore than 100 nm even nore in particular nore than 150 nm

Fig. 5 is a three-di nensional diagram 8wherein the aver age nunber of
crystalline defects for a sanple of 10 000 wafers 1is plotted against the
determ ne%ﬁ\qﬂfs roll off values . of ERO = Y(a) -Y(fqa=149nm) for both the

waf er 11 serving as a donor substrate and the second wafer 13 serv- ing as a
support substrate in the fabrication of a SO wafer 21. The wafers were

anal ysed usi ng HetRagy tferx febricalie s cbmpaol , mathiiat hwalert dblpagiagar ahslicBROnval ue

based on the se Fi i ; Iy seen, the amount of
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defects of the type as a and FIlg. 2b can reach in average
more than ten in case the edge r%!l off value for both wafers is |ess than
50 nm and nore PW&H‘"@WW?@&E@ ¥he edge roll off value is less than 100
rim wherein the edge roll off val ue has been determ ned using the double
derivati ve met hatthching, in particyap bending, the lore wafetntheadtharhese defects is in
average less than two in case the edge roll off value of both wafers is nore

than 100 nm S8ghdrhetbMdadin Method for fabricating a conpound material wafer,
in particular a silicon-on insulator (SO) type wafer, conprising the steps

of . providing t wafers (11, 13): attachi ' articuyl ar, bopding, the one
wafer to the ot ﬁ%??"'”'%ﬁ?“&ﬁ?&“?é@ e @F %ffn‘:EES? ﬂFG“Sr#teac'bP?g‘fW g an edge
roll off (ERO wafersausing teeasecond derilative whthe profile of each of the wafers (11, 13) and

using wafers with an ERO of more than 50nm, in particular, more than 100nm,

more in pérticular, more than 150nm,

wherein the ERQ is obtained by determining;
ERO = Y(a) - Y(fga),

wherein a and fqa correspond to ftwo positions on a radius of the wafer and
wherein Y(a) corresponds to the height of the wafer at the first radial position
starting from “fga” in the direction towards the center for which the second
derivative Y" is zero, and Y(fga) corresponds to the height of the wafer at a
radial position of about 0.5mm to 2.5 mm, in particular at about 1mm, away
from the outer periphery (27).

2. Method for choosing a wafer in the fabrication process of a
compound material wafer according to the preamble of claim 1,

the second derivative of the profile of a wafer is determined to establish the edge
roll off (EROQ) value of the wafer and only wafers with an ERC of more than 50nm,




waf ers using the second derivative of the profile of each of the wafers (11,
13) and wusing wafers with an ERO of nore than 50nm in particular, nore
than 100nm nore in particular, nore than 150nm wherein the EROis
obtained by determning: ERO = Y(a) - 9Y(fga), wherein a and fga correspond
to two positions on a radius of the wafer and wherein Y(a) corresponds to

the hei ght of the fer at the first radial position starting from"fqga" in
the diraction tBVRATIRIAT B0t BR, OB, GHATE i PRECWAG GRere tan: Babm, areengsen
zero, and Y(f qafor gwyfoBadmod pracesshe hei ght of the wafer at a radial

.
position of about 0.5mmto ?.5 mm in particular at about 1mm away from
the outer periphery (27). 2. Method for choosing a wafer in the fabrication

process of a CoR@RINHe FRE Y @itained By daeffinfighd to the preanble of claim 1,
the second derivative of the profile of a watfer is determned to establish

the edge roll off (ERO value of the wafer and only wafers with an ERO of
nore than 50nm EBOT ¥(@ar{fa@hl ar nore than 100nm nore in particular, nore

t han 150nm are, chosen or the fahricatiqn proces reipn the ERO i s

obt ai ned by detwé‘FFﬁ'%?ﬁa?quaéﬁ&eépﬁP?Q?w RRS 6’5?9”\%@‘?‘@? #ﬂlge?i’ﬁ%r?a‘g corr espond
to two positi omhemn ¥(a) adiresponds tolthe heigietrof dirdvafeiet tisd firstaaipl poeitioesponds to
the height of the.wafer.at,.the first radial position .starting from"fga" in
the direction £ ton if ad'éﬂlee‘{'refior"tﬁﬂ?rgﬁtﬁ nb%é?fr’(@'&’(fg?is@ Ave Y is
zero, and Y(f galpricative &5 paeds ahd Yifha) doeeghundeto thedeighf efth@ivaer bbaliaalal

pasition OTO ef?%ﬁgp&' c?f';“pfbtoo.gm?n 395 tnlh, R aticTir &1 altiue TR0 Ludy ok, avay from

the outer periphery (27).

3. Method according to one of claims 1 or 2, wherein each of the wafers (11, 13) is a
300mm type wafer.

4, Method according to one of claims 1 to 3, wherein the ERQO is determined at

several positions of the wafer and wherein an average ERO is caiculated from the
individual values.

5. Method according to one of claims 1 to 4, further comprising a step of providing an
insulating layer (15) on at least one of the two wafers (11, 13) prior to attaching the
wafers.

B. Method according to one of claims 1 to 5, further comprising a step of forming a

 predetermining splitting area (17) in one of the wafers (11, 13).

7. Use of a wafer with an edge roll off (ERO) value of more than 50nm, in particular
more than 100nm, more i_n particular, more than 150nm, in the fabrication process
of a compound material wafer (21), in particular a silicon-on-insulator type wafer,

wherein the ERO is obtained by determining:

ERO = Y(a) - Y(fqa),



3. Method according to one of clains 1 or 2, wherein each of the wafers (11,
13) is a 300mmtype wafer. 4. Method according to one of clains 1 to 3,
wherein the ERO is determi ned at several positions of the wafer and wherein
an average ERO i s cal cul ated from the 1% ndi vidual values. 5. Method
according to one of clains 1 to 4, further conprising a step of providing an
i nsul ating layer (15) on at |east one of the two wafers (11, 13) prior to
attaching the wafers. 6. Method according to one of clainms 1 to 5, further
conpri sing a swiepeiafa drarfoa ngrrespopd deb @ositionisiun Sadiustof thg wafereandl7) i n one of
the wafers (11, 13)., 7. Use of fer w an. e toll off (ERO value of
nore than 50nthrﬁl}\gé?)ﬁog&ﬁ%qndsﬁ%wg Qewgﬂﬁgfg%wﬁ{er%gtﬁgﬁfsﬁrﬁ%]{zp ' nar, nor e

t han 150nm i nstétieg fradar‘fgaéini the dipedtior twvardsf tha cemtamptba fickt reaiad posifiormaf er (21),

in particular il icon: on-i.nsyl ator typ fer wherein the FRO i s
obt ai ned by de%@'%ﬂ?_ P’_Hg_fq%Eiﬂdq%HW"i@" jgom%((fsc{ﬁ?::gritsrf?mﬁpﬁliq? g h faga
correspond to desivaid@sy'tis pers, aml Yfqah doresspoffidst th ¢henladight ofithe waldreatea n Y( a)

corresponds to hej at . first radi posj tion
starting from"abggposﬁl?gﬁ38%{"39}’??%&?81\/{37%Egﬁt'ﬁlélarc%trﬁbggt ﬂ%‘ a]wI% st radi al
position st arfremthef suben pefipleéry (2¥)t he direction towards the center for which
the second derivative Y' is zero, and Y(fqga) corresponds to the hei ght of

the wafer at a radial position of about 0.5mMmto 2.5 nm in particular at
about 1mm away fromthe outer periphery (27).



