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2008P00151DE / Ki Method for chemcally grinding a
200y coNndct a4 waf er on both sides The invention
relates to a nethod for chemcally grinding a 5

sem conductor wafer on both sides. In particular, the
invention is directed to a novel processing step for
silicon wafers of the next technol ogy generations,
primarily having a dianeter of 450 nm At present,

[ r .enitaxi gl ys. e il r [
R o BRI e o Sl o R R [ botn
applications in the electrosides industry. The silicon
waf ers having a dianeter of 200 nmare gradually being
superseded by the 300 nm wafers. 15 A major reason why

Thd hehedrecigroneds iarluss rey noetitodd St d argesmi caibisg rqut esd iy a

roduci ng the conponents in this industry, be they
Se‘ﬁi"ﬁ%ﬁ'} é’%?rée]bror]Tg?ﬁicﬁ‘ﬂ/ %ﬁ?;ﬁfg resides in the
enor nous econom ¢ advantage that this affords. In the

sem conductor { industry it has |ong been customary to ,
In freifst @thaght itdie oY 197D i Al zafttee d us ta AXVYY gL ORSSing

. . . i .
st A SR O A e SRAC Lo Mind U dihd Satfns,
primeorly drapigg whidianstre heo hcdkdhmmdatid wresent, polished or

i.ndj Vi | .substrate. This is soci ated wi C
ep]ttrla;i{la{aldl%?ac}ogagc enC%J ns?)l elrl G rpp"faofceerssgﬁhag g pas CE%/&F%%&G 59 300 mn
areongpahefdr nerefraedturdemsa il ray eapgh riscd teibrio imetlemté¥ectronics

B B S ALY (LS i oo
gr UGk iyt rof iR N en) e uiumes wdedrs.

subsequently lead to the individual chips, and so both
groups of processing steps are very particularly

n g dash Dl el hoe DL TR i
subsiffatett efson e @husiutg i dre comonnt coporeie drdlustisy, be
th%;&ﬁéﬁz@%ﬁfg@&%eoreé’O&O'ﬂe‘}néfgpoéﬁﬁﬂsc,e-rééic?&sosf%el%ormous
economic advantage that this affords. In the semiconductor
industry it has long been customary to focus attention on the
available substrate area, or in other words to ask the question
of how high is the number of components, that is to say logic
chips or memory chips, which can be accommodated on an
individual substrate. This is associated with the fact that a
large number of processing steps by the component manufacturers
are directed to the entire substrate, but also in addition the
individual steps for patterning the substrates, that is to say
the production of the component structures that subsequently
lead to the individual chips, and so both groups of processing
steps are very particularly determined by the substrate size
with regard to the production costs. The substrate size very
considerably influences the production costs per component and

is thus of immense economic importance.
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However, the enlargement of the substrate diameter is
W@@d@y major, in part also totally new,
|

therto unknown techni cal problems. 5 Utinmately, al
t he processing steps, whether they be purely
mechani cal (sawi ng, grinding, |apping), chemca
(etching, cleaning) or else chem cal -nmechanical in
nature (polishing), and also the thermal processes

Hovgee\PeJE axtll?el eCn gr' n%? C&nne@l 'I{]eCJ)su%%gyétree #%@#%Ptﬁs

rewor’ki ng; ul ar- al'so w regar
acdnmﬁnnmnﬁebyimagnfuIfnlpﬁmttﬁﬁxbtﬁmﬂ&ﬂky rfequi e )t o

Chenonechanj cessing conprises polishing methods
unknowiL; e %1??2]'( é?lfogﬁ 1% wval is obtained by means of

relatlve novenent of sem conductor wafer and polishing
d with the action of force 15 and supply of

Ulfpﬂdvawmg gt LirRe (%RCSeR e HRe .W@e%*m c@&,dﬁ purely
mec-r}li"ﬁlpéépr Sl gescdi Des ha tcf'aﬁ%’r?g%)e Séﬁj&nP@ilsbéE@hlng,

and bat ch’ and i ndi Vi dual er single-sid
clepmil@,w e (foemt el oF 1 theckan cohdie t ot wed e(rBObyshlng

h
and Rl Mg R £ SISO U S £ 21551 0 lifes in)
reo}mcﬂmntmommce@mﬂglm,epsn |pazatcmmmmtmtlh1eregard to
t | t bl i de
enf et R TP o i Eortie ol G1 PR e
"batch"), single-side grinding of 25 individua

sem conductor wafers wth single-side clanping of the
Chefm@f e sC LSRR TS THIY | @Mt Ses Rekehing methods in which

a ﬁﬂf@&fﬁf'f@ho&ﬁirE%rEbEglﬁgﬁrbf'ﬂ@ Snfo fhfeﬂﬁ%fWe movement of

singl e-side grinding", sequential SSG') or
semmdm@wMI@@lmlmhm rrga@fmtfmdth@ de@tion of force

em ucto |
an%sgﬁﬁgpgﬁ%%délﬂﬁ% %ﬁ IJEJ%ls gr m@ﬁ%%", %%%gg %gﬁﬁfh%e Slllca
so_‘a)ppal]‘haeis L{SJEISOJf oatrt hﬁaesmngb@ﬁ shatects uddacke g i dli p@lpﬁhlmg (DSP)
nduc e own for exanp le from, .

S o & S e S oo bodhing (rounting

of tﬂh@ %ﬁﬁo@@@t@ﬁ%&ﬂé@@%@%dﬁ@fof svd &x@dl) Yadigd 8li ea

a_wafer hol der by one of 2008POOL51DE /Ki 3
bonding or adhesion during the polishing processing on one side

on a support).

Mechanical processing steps in accordance with the prior art
are lapping (simultaneous double-side lapping of a plurality of
semiconductor wafers in the "batch"), single-side grinding of
individual semiconductor wafers with single-side clamping of
the workpieces (usually carried out as sequential single-side
grinding of both sides of the wafer, "single-side grinding",
SSG; "sequential SSG") or simultaneous double-side grinding of
individual semiconductor wafers between two grinding disks

(simultaneous "double-disk grinding", DDG).

Methods and apparatuses for the single-side surface grinding of
a semiconductor wafer are known for example from US-3, 905,162

and also US-5,400,548 or EP-0955126. In this case, a

semiconductor wafer is fixedly held on a wafer holder by one of
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its surfaces, while its opposite surface is processed

200DP JRANDE qﬁha grinding disk by wafer hol der and
grinding disk rotating and bging pressed against one

another. In this case, the sem conductor wafer is fixed
on the wafer holder in such a way 5 that its center
substantially corresponds to the rotation center of
the wafer hol der. Nbreover the grinding disk is

05|t oned [ uch .a wa otatlon center
lt$ T Em ot ghsjt - Waf popsr esesessu]?t;at a norki negssreecglb means
of gtmcﬁdg;a dirigimn wffdhehgrdendiargd djsikndisey d:lerﬂgafotfating
gion being forned by 10 teeth. The entire surface o
and the 10k ORI 0 A0F S oby The D P it

ser@iMor MBIty d At hies oF ikl Neh RN 6va £ DGAREN MBS such a way
according to the prior art, as are described for

thady st €STH SIPROTE TR TIEE A Ya e e &0 730 e Heied iR
cerﬁfé@%@%kﬂé whes! §,H&ah IS QRROS) tt%é’?rcol | neafdj?ﬂg is

he rotation axes of which are arrange riy
pomlm@d Hen @rucrfdumgvazpetrfaam drile aotrkpi exentier vaf erhe
0 ! ed betwee indin
s IS, [ R SRS, SIeen Al A, e, o
regg]romobmgphmwmdmtcﬁtdm,amnﬂd tdilgg mq:son W 1ireg i formsed by

ceqariih GAT SUMAIR Uhe Rt SR B ST &

theWb WS . Mﬂwmﬂmu&raﬁWlm@mr@tlwmhé heriv®ing plane.
grindi ng mheels are advanced in an axial direction

until the desired final thickness of the C workpiece
Dhdhamadieiated easd@tiin@ ST hehd@rdidly sand, ra adtordeteyt dsed for

f wh

e o D W BT o e T Ty VT (tygyrinding
wh@é]sso wiel ch dele cr@mm:ctte surte aunsishd heavdrikps ecetation axes of
T LR 050 00 A9BSR L %R R OP G A s, o
wort]trelenm kipi eceferA faevivdel df Jtshlgsostytpneon@d gmftsm@&trh ythe

. |
grj{rﬁcieﬂei?\ﬁée&as?}asa oqfk?%ééike 'M%oth %]Jh&ééjeé:lkntu?lipgr?&&?ssl y by
th@mmogmen@ng/eﬂheﬁhwrcgtratrﬂdmgammé’el@nehr sa;pchs avlwiale it is

heldaln 16 A AT G O 1Yl Noh SEATENE Sy H g T8 FdH I device
and at the same time rotated about its own axis. During the
grinding operation, the two grinding wheels are advanced in an
axial direction until the desired final thickness of the

workpiece has been reached.

The holding and rotation device may, for example, comprise
friction wheels which engage on the edge of the workpiece.
However, it may also be a device which surrounds the workpiece
in ring-shaped fashion and engages in a score, groove or notch
which is possibly present at the periphery of the workpiece. A
device of this type 1is generally referred to as a "notch
finger". In order to process the entire area of the workpiece,
the workpiece is guided relative to the grinding wheels in such
a way that the abrasive grinding segments of the grinding
wheels describe a circular path which runs constantly over the

center of the workpiece.
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35 wheel s describe a circular path which runs

20o0xusIantgey /aver the center of the workpi ece
2008POOL51DE /Ki 4 In this case, the workpiece is not

generally in a fixed position, but rather is held
axially in position by two apparatuses for hydrostatic
bearing, referred to hereinafter as "hydropads", which
are fitted on both sides of the morkpiece 5

in SBE3001 Bl OB e ARIRERIN, ig o fue
pogifgsa ;s ftad@st hsfr tie headel aﬁsﬂeﬁ]olnaopsn ma:ﬂrtlfcat@x Hewo

appdRiLee @e IRRMdaued igehanar réﬁsﬂré&] @#thereinafter as
oriented parallel to one another. Each hydropad

"hyanadses &I 4. Eigrtas @b&odt cﬂbria_ea% Hyhapdiqaniec
p@‘tla?dilsle% goares fifpdisthaldidwidde fedirpooseBfIs5a. In

accEhe %ostﬁbgﬁl%beanng ref rree?lhstélo erein ctglﬁqcr’(f

hydfdpaald angeth e ﬂﬂ'mjlmirﬂq»jfk&rd Eed: ardn/fnpjm in planar

o PO L L5 IR BT 2T I S rycropac

comﬁm@qtloxra/ﬂa]ftej &ﬁl‘l”qldﬂcﬂﬁﬁﬁﬁeﬁ ldeang]a{g/s,l between which
constr |n%g_ rce- fre

grc%oavsehI a1 r{ ]ig]fr})q' echeI nnecflunp use roee fl 6}% | ; li(?sntgatic

I'ng or PoSsi T ve
beaﬂkﬂgﬂ@&pﬂéﬁn&datdlhﬁuermpﬁﬁ&nx&ﬁntﬁﬁ "HRFER)Q- bearlng medium™)

QQHﬁs 0 for exanple by
anciJher 2 3r| f‘fdJ % er naIPelrn eTglc%fedlzn MAS are el im nated
by FFP part|cularly rapidly and with little |oss of
nater 10wn in the prior art include | i ng,
DR S 5 B4 e P e AR BOT o T bogs
paﬁﬁwlmrlmmﬁfmwllf%%ﬁlmsdmghm hexb cd s WY Chteps in
plurality of sem conductor wafers lie in a _respectjve

whiGh dite | SPTHROFUGE QY WaleEs) Bte RRYGeTEed HATIH Y 3 a
CorfAUSEthd . AL B e TRAN 011 A 'rflrtgésﬁacpaecdlrgﬁt ef 2 b R

ring- shaped inner drive ring, and are ther held b
withapedgnce - gt i oal Pt thl ey dr%@@@cplamplng ("free-

fld@éleﬂcj %rd'ceég)é”rﬂ_? ,f aﬁﬁ o.n Undulations such as are produced

for example by thermal drift or alternating load in MWS are
eliminated by FFP particularly rapidly and with little loss of

material.

FFP known in the prior art include lapping, DDG and DSP, inter

alia.

DE 103 44 602 Al discloses a further mechanical FFP processing
method, in which a plurality of semiconductor wafers lie in a
respective cutout in one of a plurality of carriers that are
caused to rotate by means of a ring-shaped outer and a ring-
shaped inner drive ring, and are thereby held by a specific
geometrical path and processed in material-removing fashion
between two rotating working disks coated with bonded abrasive.
This method is also called "planetary pad grinding" or simply

PPG. The abrasive is composed of a film or "pad" stuck to the
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ti between two rotating working disks coated vvith
20 dEteds @i a,eKlve This method is also called "planetary
pad grinding" or sinply 35 PPG The abrasive is

conposed of a filmor "pad" stuck to the n. .
2008P00151DE /Ki 5 working disks of the apparatus
used, as disclosed in US 6007407, for exanple. Hard
materials are used as the abrasive, e.g. dianond,

0 i,de cubi ¢ org Jtr
we sﬁn{oopnlsn]? O|afdgdrle( S.’(p%\?%at%ser?suerﬁb’dl o%cp C(jc%%:; CiEﬁ\D
US z6 @0 um fthoxdcemd & O2) , corundum / al um num oxi de /

sapphire (A1203) and nany other ceram cs having grain
sizes up to a fewtens of mcroneters. For the

Ha i Qeesst Nl Hfasd i, ad nepard €4l Bfe di @r®Ndiismddd, silicon
preferred, and furthernore also A1203, SiC and zr 2.

canfhideyi Grgnd RLC ibREATh e dPN i S kAN G R e
(sanded-by; pRanso.ef 48 (6€HAM %f@éﬁﬂm G D% Syt hﬁf@zq

resin primary bond to form congl onerates - Into
corcterrcamd Femaingr Yot isapesize HakaOsx @ﬂdtmény other

44, 60 f
Ce%ﬁgc oses g%%a%? vﬁisoq’hp hagrfsél mﬁ%]l pl i Ci Cfrom(?ters
Forabrhes i pvmso doogk a8y cmﬁtﬂ]rucn:mbmdqmbmﬂmaslaae dmmorsd uick
t he vvork i.sks or in whi t rasi,ve Ls .
Drefhiaa R | Syieinde DAt Uk nts 80T 8 ExbS, rne iamond
is Strekrgdra2ed he awridigy skl Jheie @ eodndddesyaicans of a

fixings of t he working |ayer by nmeans of vacuum
CeIEM e At ac]ol‘ﬂéh‘h@ DR e nse DN Hﬁd‘)@%ﬁhcp?%pto form

col AN s |0 glEestigstalimnor, monel i or faphi o d Se8sin
e.g. US 6019672 A). 25 Sonet i nes the workinhg layers are

matgpipodi et e ks ore |kod¥egd ed sheets (US 6096107 A, US
6599177 B2). Sheets having structured surfaces are al so
known, conprising elevated regions that conme into

DE cloiid a4 @02 A1 henmidrdkma@oe aiskl3des aersstembdem onsiah aeither

a Mtlpfomﬂygo% abtgrlacsaﬂ;e Ct‘;ﬂondlbe(:"s Sgcprptalnlng bonded abrasive
are stuck to the working disks or in which the abrasive 1is
bonded in a layer or a "pad" and pads of this type are stuck to
the working disk. There are furthermore fixings of the working
layer by means of vacuum, screwing, covering or by means of
hook and loop fastening, in electrostatic or magnetic fashion
(see e.g. US 6019672 A).

Sometimes the working layers are embodied as pads or laminated
sheets (US 6096107 A, US 6599177 B2).

Sheets having structured surfaces are also known, comprising
elevated regions that come into contact with the workpiece and
recessed regions via which cooling lubricant can be supplied
and abrasive slurry and spent grain can be discharged. An
abrasive tool (abrasive pad) structured in this way 1is
disclosed by US 6007407 A, for example. Here the abrasive pad

is self-adhesive on the rear side, which permits a simple

- change of the abrasive tool on the working disk.
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and abrasive slurry and spent grain can be di scharged.

2009 poyass vk it ool (abrasive pad) structured in this way
is disclosed by US 6007407 Ag for exanple. Here the

abrasive pad is self-adhesive on the rear side, which
permts a sinple 35 change of the abrasive tool on the
wor ki ng di sk. 2008POOL51DE /Ki 6 Suitabl e apparatuses
for carrying out the processing nmethods of | apping,
DSP and PPG essentially conprise a ring-shaped upper
and | ower working disk and a rolling apparatus

Suidmaiple sippp s ttwshetbr icaysryarnanyed ©re theodewern@dyethods of

and on ou dge f, the ring-shaped worKi
Lagiin dls it BPT Sretiord g RO 15 Mhped upper
andUt®¥e t Gdhigichd idigsk ared & rasigech¢ ot 41 @al domp et ng
have colinear drive axes. The workpieces are introduced

EOqTeA (AR AR LG HIEE SR AR Thet ButQitder edge

of Shd O Gl ShpLrd BESg I 1Ed. alSodPVaH bRSween dfieing disks
two working disks during processing by neans of the
ang ohnnieg Autes . togthedher inge dfe FRGangrRd v@gpneertrically

i C ' : i one '
er A5 SRS, B8RS SR R0 496 e
int@ppiiny, gwiste i ca gl evivfclwor ke nigoalilsds , oz otlval deside, so-

I in | ates, caonmpgsed of_ cas terial enerally a
STt S ES i T S e B SR e R
di glantdimindg @elstidsHing toy iniemansit catdoro Bl Mk tagbacatys.

of nonferrous netals in 20 different concentrations. In

the case of DSP, the working disks are covered with a

In Pald stiW0 Padbpaheried Ned e Mo d SN ARsl 1 Se COMPaRERE 1 oned
for exanple of a thernoplastic or heat-curable
abgyest iy ervo K ¥k 25 il tdt ef bre &l ¥ dvandpd falpiers 5idst rat e
which is inpregnated with a polyner is also suitable.
In the case of | apping and DSP, | apping and poli shing
In dgentegse raf papp Mej y, use el aduhdé omal worlsipp| disks buso-called
la ];%Inglq npf&teesc,asceon?];];ose:‘)’cg opg%ast material, generally a steel
casting, e.g. ductile gray cast iron. These contain in addition
to iron and carbon a multiplicity of nonferrous metals in

different concentrations.

In the case of DSP, the working disks are covered with a
polishing pad, wherein the polishing pad is composed for
example of a thermoplastic or heat-curable polymer. A foamed
plate or a felt or fiber substrate which is impregnated with a

polymer is also suitable.

In the case of lapping and DSP, lapping and polishing agents,
respectively, are additionally supplied, but not in the case of
PPG.

For lapping, oils, alcohols and glycols are known as carrier
liquids for the lapping agent (abrasive substance slurry,

abrasive substances), also called slurry.
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For Iapplng, oi s, al cohols and glycols are known as

2068860 £51pE | pikd ds for the | appi ng agent (abrasive
substance slurry, abrasive sybstances), also called

slurry. 35 { ,g3 3 2008P00151DE /Ki 7 For DSP

aqueous polishing agents to which silica sol is

applied are known, which are preferably al kaline and,
approprlate contain further additives such as

uf fer st.ens, surfactants,,conpl exing .
Foaﬁiﬁ%rs “aftonn ROMMITN AerefS i SRoRLEI R eat 1o
apSEie & onek Cioswial i i €lonré SepeSérath g 4healine and, if
sem conductor wafer froma crystal, and a plurality of
APRYPREHREM FRier 1l THERRRT e %Jc\é%%.%c}gt%ﬁschqfﬁé%l buffer

sy§%éﬁ§33éﬁﬁﬁaé%é%%%f”ébﬁﬁ@@§§ﬁ§¥a@@n@éde&lé&h&?éaéﬁdtgflanols
snoot hest p035|ble 10 surfaces and paral el sides of

t he sem conductor wafer and also C to provide the

Th& §5% SQRAUEL QT o 1a] e oid & b @y & oy pdeds edge ﬁPQé?pé jé_{"(t:fng the

mat eri al -renovi ng processi ng steps tsual 1y 1 nc
semm@&mdmmﬁmﬁrmpf¢ap©1@@ drcupsibd by sk @rph@rmgltﬁt@ﬁing

sl 9L | R0 00 Of LS. 560 congueL of gl EL o Prgessi Docessing

s suc 'hdin
St &g pa 1ey m@dbﬁ@magelmOQtﬁer waf@mtsumfane sm@mﬂhdaﬂagess1ble
in

ceSS|ta n ter| renova
sulfien i BFEDSLT BRI, O poF IS M TE Confuc g syafer and also
to SFRGEIE afh des sRIEERGuBYo F | REEOF | RPN Ja OfotiN@edOedge.
sem conductor wafer, that is to say by surface grinding

APREPRGL At e g R TRyl TF SROTERG g @Ce 5 Hengr 8 pPS| eualb¥sinclude
t C n bs
ed%@ {%ﬁﬁ@lﬁ%e Y%éplﬁ%e £CESTRL Y- dHgd! r£H§1§§p ggHﬁfﬁg and

I ng cL intention isS to co
pOLHS@em@eOﬁnthet&@me¢@mdmgtete@afénchPrQC$eaun@dSEepﬁiﬁgch as

f h
cofEBL 2l T ETHELS OB LRS: 1 SPLRIL BA8. oBags o tne
wafdatsusface, said damage necessitating a high materlal

removal in the subsequent steps (etching, polishing).

The crystal damage can be reduced by fine grinding of the
semiconductor wafer, that is to say by surface grinding using a
grinding disk having a fine grain size. Less material removal
is necessary during the subsequent etching. Ideally, the
intention is to completely dispense with the etching step. Such
a reduced etching step is intended to have the effect that the
impairment of the flatness of the semiconductor wafer that is
usually associated with the etching is reduced and less
material removal is in turn necessary in the subsequent
polishing step. A fine grinding method of this type is
described in DE 102 005 012 446 Al.

However, the fine grinding also disadvantageously influences
the geometry and, in particular, also the nanotopology, which
is becoming more and more problematic on account of the
constantly increasing requirements made of these two parameters

in the course of further miniaturizatignm(Rqadmap,‘Qegign
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usual ly associated wth the etching is reduced and | ess

2008terimalpe eFaval is in turn necessary in the subsequent
polishing step. A fine grindigg method of this type is

described in DE 102 005 012 446 Al. 30 However, the
fine grinding al so di sadvant ageously influences the
geonetry and, in particular, also the nanotopol ogy,
which is becom ng nore and nore problenmatic on account

f\th t ' . ' ' if
rarle e AN Y8 S, T, B
£1utitnizttium 2t | Gn "(dReed iep, vaDesigh ,2008RO0ME DB /dGuadre
e (SR T35 BERRL ORSLORY P ELLY 1B S S,

corfRAIIEIENtf M dpwh diay Hrcdesy &y GfhizHmahe Zvdfer situated
Mor eover, a conventiopal fipe grinding process by ich
ON tehe UM Sinafded o B%Gh S Gt 194 Wt &t ol e %vﬁ%ﬁred to

ond rRStHMY disto Al dldiRited-dLii 9N ANy dRAMARERIw of the
cannot readily be enployed in view of the Tforces

forgas mEtom# s rhdle e Riorafi g d1nd Heo dulre efitrrent

sitiidisat i on. 10 In view of these problens, the inventor
ormul ated the object «c¢ of naking avail able suitable
process sequences for produci ng sem conductor wafers

and ne rrocessi nq st eps ich curb th disadvant,ages .
I SRS R BREE R S S by o A Sosect
of QIQil RAeTy iaamaﬂlag;ola:_r S&ﬁlhjgfailcmcﬁ e sdeeis s(é?ﬁﬁnc[é[ﬁbl )ff@rl‘leJﬂ:gducing
apping 15 and at the sanme tine are suitable for 45
Se“fﬁf%”ﬁ?&ﬁ%é\‘ﬂﬁ‘%ﬁ? iagldacf}ﬁVb\Fé‘%PGd%ﬁ%§‘iﬁp% et HoFYig the

di SHRASSHJUE & SEML Qhufd g W& e PAUs B} d488d of the
si nul t aneousl y, said sem conductor wafer I'ying in .
conyeidi yonwl diftar FasHi iling StardutPPD iFPonend of lapping

and! aél’i% Ys e ctl%.rn{é 5 AL A& &0 ¢ q,f otate by

neans of a rolling apparatus, an hereby bei ng noved
on a cycloidal trajectory, and the sem conductor wafer
essed C 'Cgbjgat eC{i al - renovi ng gas i,on bgtvveen t WO

IS, Pro | .
Th%{ﬁéﬁ%?] qquﬁé% SHE by means o method for processing a

semiconductor wafer on both sides simultaneously, said
semiconductor wafer lying in freely movable fashion in a cutout
in one of a plurality of carriers that are caused to rotate by
means of a rolling apparatus, and thereby being moved on a
cycloidal trajectory, and the semiconductor wafer is processed
in material-removing fashion between two rotating ring-shaped
working disks, wherein each working disk comprises a working
layer comprising abrasive material, wherein an alkaline medium
comprising no abrasive material is supplied during the

processing.

The invention is also achieved by means of a method for

producing a semiconductor wafer, comprising

a) Providing a cylindrically ground rod of semiconductor
material

b) Slicing a semiconductor wafer from the rod

c) Rounding the edge of the semiconductor wafer

d) Processing the two surfaces of the semiconductor wafer
e) Cleaning the semiconductor wafer
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wor ki ng di sks, wherein each working di sk conprises a

20@@§5¢Eg DgS/kgyer conprising abrasive material, wherein
an al kal 1 ne nmedi um conpri si ng,no abrasive nmaterial is

supplied during the processi%g. { The invention is

al so achi eved by nmeans of a nmethod for 30 producing a
sem conduct or wafer, conprising a) Providing a
cylindrically ground rod of sem conductor material b)

Sligi a. semiconductor wafer fromthe ro Roupndi ng
£) it THES Ol ol & LR erodec it Cn BTt
whéeheinwet sledacesnof stée sénchentogl by gmierding)both sides of

' h i uctor-ywafer .----- DopeEpo - ;
S ORRO BT T BT ) por SR ee FR 1RACE) BR grmipercucter
waEerni tomsluch of real grmovalbhbe efashtohesdnt aopetgtepinfone of a
1 cal als) 1 de t 1 condyc

PLEEETLERLLY, SALPALED BOD phOlsadlog BE BEFLCOYrhOhns of o
roliergi appasetys noyd®| &sfeRarehyi RouecupPBud Frcbaédet a

tr2) QLUERY ] tyhOFe CATEHET SehPAENBHEL ERUSEEE0: 50pAb8eBYed in
neans_of a rolling apparatus, and is thereby noved on

mage kiRl of AP VIRE af 28R BPY, PAREE RN Nt VAl SBAT EBAdLERGT Shaped
wobR{ 88 d8sRE PCHBSLEHIh Nea BRI R RINnG €AYk NHohpshE88 a working
between two. rotating. ring-sha ef wor, ki ng ?ISKS, .
Layfer PPPELR H RORRT G UF s aE%ﬁg? sednQ 9Br R hglioe| BG+um
colPAPE1 B o aklh 8BSk Vee MadEErdh]1 B8dsappal &al baewsedi working

. | Si ' terial i i ed bet
G GBTRTNG, P Re SNAC bt EORaRCABF 08T RS BEPFRGOERG-
processing. The preferred areas of use of chem ca

grinding in the 15 _manufacturing sequence, provide, for
The) PFebPREF AR AR pPEVIBEisChefhoBsCRt #ELRAAEalNcbifse

maﬁ@ﬂ@&@briﬁ?”?équgﬁéé FP&, 888 kapping, or 20 b)
replaci ng the previous step of nechanical fine renoval,

that is to say conventional fine grinding, or
a) replacing the previous methods of mechanical coarse

removal, namely DDG, PPG and lapping, or

b) replacing the previous step of mechanical fine removal,

that is to say conventional fine grinding, or

c) a combination of a) and b). Purely mechanical material
removal no longer takes place in this case c¢). All the methods
for processing the surfaces of semiconductor wafers are then
chemical (cleaning, possibly etching) and chemomechanical
(polishing) in nature (apart from the still necessary
mechanical processing of the edge of the semiconductor wafer,

that is to say the edge rounding.

The following manufacturing sequences are particularly
preferred in the context of the invention; in all the
sequences, a rod-type crystal that has been grown by means of
CZ (Czochralski) or FZ (float zone) and cylindrically ground is

present as the starting product:
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c) a conbination of a) and b). Purely nechanica
200@d@rilpE rapoval no |onger takes place in this case
c). Al the nethods 25 for prpcessing the surfaces of
sem conductor wafers are then chem cal (cleaning,
possi bly etching) and chenonechani cal (polishing) in
nature (apart fromthe still necessary nechanica
processi ng of the edge of the seniconductor waf er,

th d ng.. f -
%$I§§f%$f§gysequ cggngrqu%rtlgﬁ ré?efngd Coarse
cledmﬂmgnﬁeadgeﬁrddmdlmyeﬂtlaser|mazﬁI—téﬁnhsmmuen@@@blerSlde

ro stal been grown by neans of CZ
po %%gﬁgﬁfa“%%? liﬁﬁ N%he) and cylindrically
ground is 35 present as the starting product:
2008P00151DE / Ki a) Wre sawing - ed oundi ng -
b) chéhh el SYHini ngﬂq%s%s & QA @ln%dg% fidi ngdae
roud$fig MArks se €l 09- -crlawl er s ijf"ndﬂ% s mg) (DPeaning -
edge polishing 5 b) Wre sawing - ubl e- S|de coar se
doyhlemi e (DBQGshidige eddrumR hgshinéser mark - cheni cal
grinding (fine) - cleaning - doubl e-side polishing -
edge polishing ¢c) Wre sawi ng - edge rounding -
c) douhlmee siaeiropar sElgy imdinind 0- (RRE)Le-cildanioryrse egigending
(pE undi 3 | aser qgrk - ch nical r|nd|n (fi Q%nic 1
cf'eani T n%@%ble ?ﬁﬁ %&ﬁng - éﬁ@e 17 sHi g(ﬁ
grMidengan irge ) -edgiesdoingi ngddupbd Mg de chebnspng -edgége

15 rounding - laser mark - chemcal grinding (fine) -
Polk Mg - DSP - edge polishing e) Wre sawing - edge
rounding - |apping - cleaning - edge rounding - |aser

nark - fine grinding - chem cal grinding 20 (fine) -
) ¢l éfblrwgsaww eHife poMdHIhg flanging sawkRpningige edge

rod §JH_9'R gréﬂ%{@a %a{r?@]?n fdﬁé)a”' NBcehing -
edge oun ing - laser mar %rl i ng

DSP - edge polishing

e) Wire sawing - edge rounding - lapping - cleaning - edge

rounding - laser mark - fine grinding - chemical grinding

(fine) - cleaning - DSP - edge polishing

f) Wire sawing - edge rounding - chemical grinding (coarse) -
cleaning - edge rounding - laser mark - chemical grinding

(fine) - cleaning - DSP - edge polishing

These preferred sequences usually contain an edge rounding step
divided into two. This can involve e.g. a first coarse grinding
step and a second fine grinding step. However, it is equally
preferred to provide only one edge rounding step, which can be
performed before or after the mechanical coarse grinding,

lapping or chemical coarse grinding step.

If mention is made of a cleaning step in the sequences, etching

steps that lead to a not insignificant material removal are

_excluded. A cleaning step after lapping or chemical grinding
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(fine) - cleaning - DSP - edge polishing 25 These
2oy Erd6% seguences usually contain an edge roundi ng
step d?%idgg'into two. This,gan involve e.g. a first
coarse grinding step and a sécond fine grinding step.
However, it is equally preferred to provide only one
edge roundi ng step, which can be 30 performed before or

after the nechanical coarse grinding, |apping or
chem cal cqars rinding step, |f ntion is nade. of
St M S g T HeS CRIRed d g | AT Rt the

lapeiady tl wrmptor rsfi gild it s ined eMatl e f D Visd mawr €l 3or

excluded. A cleaning step after |appin r chem ca

e Ligh T 1 SOTERGOFS HEIdE 1 Nk G GRS o froe the
processed wafer of residues of the Ilapping slurry or
of the abrasive. Material renoval for elimnating

Af R sl edemmpl ishing, proviteExamlamy s¢miRRRs further
prfdd S %nd rkdttéhecm%sé’s %%él"ﬁ dere g. a chemical
tepS can t ake

processi ng and treat ment place, €.g. a
meddtmnical hawscharde alo Wateifg e€CMRl iwshing § GVt uxd higslai ng
of ol..shin pad, depasi tion of epi t axi
padyy R AL s R iR R g T
tresgimepecidrireegef eRTA)L0 ipr apeidr eso igett hepdod ki | dy Bxanal
etters, denuyde ne,, BMD densities). The startin
ordhEad i Ui P ol L A 455 g RIS e Oy BUD
dersend iconduct or material. Mnocrystalline silicon is 15

preferably involved. Mnocrystalline silicon,
particularly in the case of silicon rods having | arge

T B 11 achrl ST S it o e s b Ve s =
of brdmigionyluctsmednatesital . tonder wikd dcinofs siid¢ooni s
ord B g L2 oruotble and slouly pullig It

the pulling rate is reduced and a conical region is
MOE§E’§¥¥af¥Eﬁ§1é?¥f¥§%f'Eé&éﬁéﬁﬂi£¥¥if§“the case of silicon
rods having large diameters (>= 300 mm), is usually grown by
means of the so-called Czochralski (CZ) method. This involves
bringing a seed crystal to the surface of silicon melted in a
quartz crucible and slowly pulling it upward. In this case,
firstly a neck is produced, and the pulling rate is reduced and
a conical region is shaped, which merges into a cylindrical

region of the crystal.

After the pulling of the single crystal, beginning and end
cones are preferably sliced off. The crystal piece is then
ground cylindrically parallel to a defined crystal direction.
In this case, the single crystal piece is arranged in such a
way that the desired crystal orientation is defined by the
pressure members applied at the ends. A corresponding method
for oriented cylindrical grinding and a suitable apparatus are

disclosed in the European patent specification EP 0 962 284 Bl.
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region of the crystal. 25 After the pulling of the
2054 P B Gy sigl . beginning and end cones are preferably

sliced off. The crystal piecgj s then ground

cylindrically parallel to a defined crystal direction.

In this case, the single crystal piece is arranged in

such a 30 way that the desired crystal orientation is

defined by the pressure nenbers applied at the ends. A

cor respondi ng. .met hod .for oriented cylindrical grinding.
I AP e pparatlls G & NI GERY TR Cpading €0
theatrerdnisipac, fdreatdyan ddt 06127 28 Bld 2DOPROISIDRT Kis

12 In accordance with step b) of the process sequence
s Ligzebrigitiy "&fe%he invention, the cylindrically ground

A Wi & ET VSt fSrarsly QR d O VB &Y Soudpdid € @M AS wire
preferably used for this purpose. During wire 5
sawiavi ngg rauliudpligtity tof ofafivferararslsted eldrdm o erystal

. cryst al iece in one work i S; 5, 7 87
plea%%’clrrll boe%eotvﬁoerek foLPneCrtall olnoarf' [%Pe:{ a},{fr‘gwy de cr@bes 6the

pri ncli pl '@ of suth @ WTe saw.

fullt orsepiianei gl M gartg 4 oried dywa sawing wire
wound around 10 two or nore wire guide or deflection
rolls. The sawing wire can ¢ be coated with an

Wildrashy ehLHratd ﬂ,@i;ré/\zf{h%sfdhgné’& M8y SAVSa Y Net e SAMIME around
wre without a fixedly bonded abrasive grain, abrasive

tWCgr% AQIE SUps B 49 Ahedgbrertoion %@l&?y_mﬁﬁ@”%% wire can

be 34 w3 ﬁ%%bf&j}ﬁ&@ SOM! 5 Of 1‘?&’? $d 4154 NG PL OSSSS having
the crystal 15 piece fixed on a table penetTates

a sdwinghwite witlowamy fixedly dbonded sewagf v rgrasn, abrasive

arranged in the formof_wre sections lyin rallel. .
graalrrbnlgsisdjé)é]lnlee ot htem}ef ﬁl‘hrén poe%e‘_i1 rsa]?lil%rr?' o%lu]f%éé)atv@? eSilClng
prcg@engsj SIzbrth@rﬁothomwmaﬂsicpin@ pls:_ecbc_aéai;y,e oy ety tal

. between table and wire gang, said rel ative novenent ,
P14 Yw%l*ﬁa rdald z‘?ﬂO]b‘i/ Rﬁéh‘?]"sfg%?e% 1?Ci?e‘e%'-“ﬂ“ev‘?l"cee e A RE g
whidle Hysdalindiecee toyed frdheedM 1€ GRNIFdiRbd e ROVaANESItions

or the wire gang toward the crystal piece. .
lying parallel alongside one another. The penetration of the

wire gang is brought about by means of a relative movement
between table and wire gang, said relative movement being
realized by means of a feed device and guiding the crystal
piece toward the wire gang (table advance) or the wire gang

toward the crystal piece.

Edge rounding is effected in step c¢) of the process sequence

according to the invention.

In this case, the edge of the semiconductor wafer including any
existing mechanical markings such as an orientation notch or a
substantially rectilinear flattening of the wafer edge ("flat")
is processed (also "edge-notch-grinding"). Conventional
grinding steps with profiled grinding disks, belt grinding
methods with continuous or periodic tool advance or integrated
edge rounding methods (edge grinding and edge polishing in one

step) are used for this purpose.
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Edge rounding is effected in step c) of the process
2oé§?bﬁﬁ B 2according to the invention. In this case,
the edge ofﬁFhe sem conduct or, waf er i ncludi ng any

exi sting nmechani cal markings 'such as an orientation
notch or a substantially rectilinear flattening of the
waf er edge ("flat") 30 is processed (also
"edge-notch-grinding"). Conventional grinding steps

i th filed grindi i sk bel t i ndi t hod .
Tl 1P i AT M i 4 GO SO DICT g s in the
unEages g i d Hg drethqase et ges gy Nk ek gl edlgei piokd sSdididthe

in one step) are used for this_ purpose.

35
S B EPHITEIDE 46 T 120D Afe RRAARD oG SetHYdPER TS ure

and)RSL SR B ek T 8dgs, ithd heigdinge sed state is
particularly fracture-sensitive and the sem conduct or
waf er can be danmaged even by slight pressure and/or

Stésp?'lcljerc?f Wi ! eric?e t COeLQQi.q’lilet% Yhe 5 RIER £n Oéorﬁrﬁﬁses
equence according to the invention conprises cleaning
cledreipsy stted, neyldie mecessargcedsarnuatber oimiper S paoints in

a uf.acturing sequenc By way_ of ex l e uch .
2 G S T ihk P pITE ST it erteaning
stdpSRisuld) 1€ BoidE P 1dase Pefdre: Sad cofkictmgp waf er are
polished in step f) of this sequence according to the
i nvention. A conventional DSP can preferably be

Bot VD eedl dn drl SsdSnddeéx Jhiva £ah s dei dipld ovedsyp £)
a CWP polishing process in order to polish one side of

of tiel s e GINRR tARCARA T i P EhRaZanvedelomanner. 20 It
is likew se preferred at this point, instead of DSP, to
process the sem conductor wafer on both sides

A cegeErtialdly DIRican gpspbBoiadlpdde sinvglyped Tontlai si case .
bonded abr asi ve

This can also be followed by a CMP polishing process in order

to polish one side of the semiconductor wafer in a haze-free

manner.

It is likewise preferred at this point, instead of DSP, to
process the semiconductor wafer on both sides sequentially
using a special polishing pad containing bonded abrasive
substances such as cerium, silica, etc., in contrast to CMP
polishing pads. Sequential processing of front and rear sides

of the wafer is advantageous particularly for 450 mm wafers.

Processing of both surfaces of the semiconductor wafer is

claimed in step d) of the sequence according to the invention.

This preferably involves a lapping step or double-side grinding
(PPG or DDG).

However, a chemical coarse grinding step that acts mechanically

and chemically can also be involved.
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subst ances such as cerium silica, etc., in contrast to

2od§ﬂ%oﬂ§i Uggg pads. Sequential processing of front and
rear ‘sides of the wafer ﬁéadvantageous particul arly

for 450 nm wafers. Processi of both surfaces of the

sem conductor wafer is clainmed in step d) of the

sequence according to the invention. 30 This preferably

i nvol ves a | appi ng step or doubl e-side grinding (PPG
a .chem cal, coarse ari.n

RGN e e S o il & e it R 1east

(nmseﬁaxg&ypr%;m@ﬁﬁ@ gﬁ%pfmcordlng to the invention it
is essential to provide at |east one chem cal grinding

step. This can involve a chemcal fine grinding step,
Thi€f&d 6hJA-AS a Q:Ffé?ﬁ@aclalflg{é Q{yﬂ{lﬂl(rfd Nep N Ad¥&rred to as

exenpl ary sequences. However, Is also preferred to
chq@rrm/aldegralrmerrﬁ cellinsparige thﬁ |emﬁmiglar,rtxe|cﬁeqrtr@creaﬂ er

HO\J ecf e:r.rsabglyso ?fe% dplor‘FgS]lIt eﬂ) chhénhL coarse

manuf’ urlng seguence accor e |nvent|on an
grﬂr&:ﬁlrag:estd@DGTWGacﬂtdramlmg prEYfemally tdwerprsmondgs tto step
th em _conduct.or wafers were processed . bef
) AR PG TR T e PO T 0 13 RecHar g Ty erion and
repglcide DG bypreas fpdiappi ng. 15 On account of the

purely nechani cal renoval behavior and the resulting
hi gh effective forces, significant damage to the

In Odrye?tﬁldlatéﬂ?e Q?&Lge?nlaior{chfct&% fiaple ANdid e thecessed
ad JornrnaI ayers near the surface, which necessitates
Yy

bemm g Sudgr ading. metrhade i g reeeks eerhanical
acéQﬂﬁ e R 5¥“'¥ﬁﬁa 4|nes (DSP) or a reduced
ing process in co

ion with an additional

finer mechanical grinding process (e.g. fine grinding)
On ?ahefc?ortirerhtDtSq,P% hegéﬁ%rfeesientmec Vaennltcla 4 rlesmobvaa ecl) ‘{{]a‘}ﬂ)er faar(l: the
resulting high effective forces, significant damage to the
crystal lattice occurs at the surface and in the adjoining
layers near the surface, which necessitates subsequent steps
such as e.g. an etching process and long removal polishing
times (DSP) or a reduced etching process in combination with an
additional finer mechanical grinding process (e.g. fine
grinding) before DSP.
The present invention is based on the fact that in the case of
a combination of a mechanical removal step, e.g. in the form of
grinding using bonded grain, with a simultaneous chemical
removal by means of chemicals with alkaline action, the
mechanical proportion (pressure, grain size) of the removal is
correspondingly reduced since the layers of the crystal lattice
which are near the surface interact with the chemical and are

weakened by this, which has the effect that less mechanical

force action is required to remove the crystal layers.

Preferred chemicals for carrying out the chemical grinding step

are alkaline buffer solutions.
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a conbi nati on of a nmechani cal renoval step, e.g. in the
formof 25 grinding using bonded grain, with a

20 chenlcal removal by means of chemicals
dﬁ#Qﬁ éﬁgﬁﬁlne action, the hani cal proportion

(pressure, grain S|ze) of therenoval is
correspondi ngly reduced since the |ayers of the crystal
lattice which are near the surface interact with the
chem cal and are 30 weakened by this, which has the

o S o SO TR d O AR S o o

rarGfd foff ngL @uttd he Qhenlcal grinding step are alkaline
buffer solutions. 35 2008P00151DE /Ki 15 The pH val ue
of the al kaline nedium preferably varies in a range of

Preffe S1% 14 ﬂl&iﬁr&b'ﬂedftﬂrﬁ Adalime J%%Hc@@@msas

conpounds such as 5 sodi um carbonate
Soq@m@@mr@dﬁﬂooﬁ%ﬁzﬁoechgo}eyass:o@lmumrlhwabm &%zq%a\@l—i)sodlum

hycﬁgc%%ane?{]ﬂalmg ﬁioﬁcﬁ}a% %MW OXIaq‘%réswed droxide

bHﬂOﬁmuresttbmeéh&lammoﬁhemuhgdmbxpdEadfMﬂﬁlC@mbanatdessred
eci ferred. Such a K2CO3 solution is
mi %%4§ z%ﬂ%% 'd in combination with other alkaline
conponents, such as e.g. KOH or TMAH. 15 The addition
of chen1ca| buf fer solution should be at. | east_ 0.2% by
Thepdigfntol Aot ¢ IRONALR b hyE SRE G L% Ry i TiRr | y
preferred. 20 The al kaline nmedi um can furthernore

contain one or nore further additives, for exanple
SUC§Ur<'1’ de€OacspVet hadi i $veseSorabhy weedi hy cagehpatapd with

it S %.?:pd Zel's r tivenay .
I Ol daalr}L pr eserva é| VES, %?%%ir%ege,s'% ggcﬁgldsyan
coaneX|ng agents. 25 The abrasi ve substance of the
The a48£¥£' ay %ﬂgénfg] g%ef}solutlon should be at least
0.2% by weight.

A proportion of 4-10% by weight is particularly preferred.

The alkaline medium can furthermore contain one or more further
additives, for example surface-active additives such as wetting
agents and surfactants, stabilizers acting as protective
colloids, preservatives, biocides, alcohols and complexing

agents.

The abrasive substance of the working layers of the working
disks is composed of a material that mechanically removes the

substrate material (semiconductor material, e.g. silicon).
The abrasive substance is preferably selected from a group
consisting of oxides of the elements aluminum, cerium,

zirconium and silicon.

The use of diamond, boron nitride or silicon carbide as

_abrasive substance is likewise preferred.
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di sks is conposed of a material that nechanically
200EPMes e/ gsubstrate material (sem conduct or
material, e.g. silicon). 30 The abrasive substance is

preferably selected froma group consisting of oxides

of the elenents alum num cerium zirconi um and

silicon. The use of dianpbnd, boron nitride or silicon

carbide as 35 abrasive substance is |ikew se

preferred. 2008P00151DE /Ki 16 |If the chem ca

grinding is effected as a coarse grinding step,
If w«imgama;@ ngmlaigﬁim aifasiataNayideassgratindgie step,

t han #2000, articul ar #200-#2000,, are, used

worlinig A ST AL TRS et o [t 1SS OF less

thadt e HrS R -6l k9980014240, C&Eén&é’éd d NG d Ses

effected as a fine grinding step, ki ng | ayers

me%brﬂ%%@ﬂg“%ﬁ?%sﬁi@ﬁﬁﬁﬁ @Cﬁls’rqrrﬂeﬂgrsa?afﬂ%ﬁrz% S Ro
606%1 or finer, in particular #2000-#8000, are used.
e morklng Iayer can be used in the formof a pad
which is stuck to the working di sk and which contains

abr s subst nce .bond he pad
It %’ar |caﬁ qal sUi Cf;neqa rasfeeeétpea%s aveflariles ripding step,

woﬁ]@pﬂgﬂ@ﬁ%s stapetd rhivh o eqid it ot vedl A Cirop ta uEing esra ihesieze of
crostructures (" osts npl e the form of
#ngﬁq 1%r £ HRAmgt™h P RS Jd@%@naﬁ e

section or the forn1of pyram ds 20 or truncated
pyram ds. Pollshlng pads of this tx@wggre commercially |
Theywarkkin e 1 al\)tﬁ'lé cethRf |WEdedt i #f sugpad which is

st R} i L% ot alped oty &6 i dh W rasive
92/13680 AI and 2005/ 227590 Al. 25 Such a

subreipitere daindgrbnircdihe eraal step conbines the positive
properties of the grinding technique, such as e.g. the
production of an outstanding geonetry, with the

Palidalnatliwrswitable abrasive pads have a surface topography

shaped by replicated microstructures. These microstructures
("posts") have for example the form of pillars having a
cylindrical or polygonal cross section or the form of pyramids

or truncated pyramids.

Polishing pads of this type are commercially available. More
detailed descriptions of such polishing pads are contained for

example in WO 92/13680 Al and US 2005/227590 Al.

Such a mechanical-chemical removal step combines the positive
properties of the grinding technique, such as e.g. the
production of an outstanding geometry, with the elimination of

the disadvantages associated therewith (high damage).

This opens up the possibility of dispensing with additional
costly process steps (etching or fine grinding + reduced
etching) or significantly reducing these steps, and therefore
also eliminating the unfavorable effects thereof on geometry

(etching) and nanotopology (etching) of the wafer.
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t he di sadvant ages associ ated therewith (hi gh damage).
203l mpens; up the possibility of dispensing with
additional costly process steps (etching or fine
grinding + reduced etching) or significantly reducing
t hese steps, and therefore also elimnating the
unfavorabl e effects thereof on geonetry 35 (etching)
and nanot opol ogy (etching) of the wafer. 2008PO0OL51DE
/Ki 17 Particularly when processing |large wafers e.qg.
having a dianmeter of 450 mm grinding wthout an
Pamdivancer lon wiesn zomiaddyinorieamedigfates vg & haxpingnazed
. medi a_supp af fords, great 5 ,advantages, Suitabl .
1 it SR Tt e T e Rt R 1 fhen horizontally
oridivedd igintdiclwideh dpt d@ridd hedia SRUBEION AT OFd3ved s st
conposed of materials such as silicon, gallium
advandefi®fe, Si. Gel _x, 10 sapphire and silicon carbide.

Particularly suitable substrates are sem conductor

waf ers conposed of silicon and substrates derived
Suitrdrled romstirt gy oticlsiake trp bieshril i atrar dfng Heo the

' . . f f N
ln%reslgérﬁ]dl%élq{d v O&?Paro éleﬁn %é&t?(ﬂ:e&ﬁ&%?rn% cO?mposed

§f SRt el 5
I'n a st’at'e such as ari'ses a
of tneet eseid Ico et ars veaf ercdn,ongaal kinystad serafder Si.89ping

of. the sem conduct or fer, after grinding of the
SaQﬁﬁﬁ%ﬁnﬁﬂéﬂ%ﬁi%ﬁﬁQH?agﬁaig'etching of the sem conduct or
wafer or after a sem conductor wafer polishing that

has al ready been . 20 effected. r A substrate derive
Pagtifin LR Slom ThndtiRt o rs Wi terd e S P C R TR Elerr o B

coro sBules stoodi A MBAD, stk P td £ WaF i vSUbStE AL €Som. The front
having a | ayer structure, for exanple seni conductor

sid@fter PP nahshirf of difte RPN yr meafsr oforapr seskyof

s e LY oy A St QL sl feer the
s1icorrespdndiagsémt armbditate yabeuctsorf ea gerySGA, —after
lagéﬁﬁécé¥Ft érgg%fggn ué{g¥“§g ég) g €g§xgrinding of the
semiconductor wafer, after etching of the semiconductor wafer
or after a semiconductor wafer polishing that has already been

effected.

A substrate derived from a semiconductor wafer composed of
silicon should be understood to mean, in particular, substrates
having a layer structure, for example semiconductor wafers
having a layer deposited by means of epitaxy, SOI substrates
("Silicon On Insulator™) and sSOI substrates (Strained Silicon
On Insulator) and corresponding intermediate products (e.g.

SGOI = "Silicon-Germanium On Insulator"™) thereof.

The intermediate products also include donor semiconductor
wafers from which layers have been transferred to other
substrates, in particular in the course of producing SOI
substrates. In order to be able to be reused, the surface of

the donor semiconductor wafer that is uncovered by the layer
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2056P0 sonoet pk; wafers fromwhich |ayers have been
transferred to other substratgs, in particular in the
course of producing SO substrates. In order to be
able to be reused, the surface of the donor
sem conduct or wafer that is uncovered by the |ayer
2008P00151DE /Ki 18 transfer, said surface being

ratjively_ r h d. havj teristi t .
e PR £ b Pt MR BB RRGEY SRUSh Fpd ng -
chdmdtee pdti sheskt @b imetlseibsdgat esgheed ot oo ot sbootthyd.
consi st of silicon. By way of exanple, |ayers
conprising a |I11-V conmpound sem conductor such as

Th@adht KR &E SEHi e 961 Bdhedl bOYLkONPISSErOfesi hé€@MaNdor not
ﬁgrnanlun1(8|,cel_x) may be involved. 10 The invention
on

KeRn$ st oREi Pl BTN r Y VY t Bk PXFBRFC onl@ RIS comprising a
11RO} | SEHGurd ePem Wb St Sot NdisSiRensi bhe1 foh 1h€e£0de or an
roduct, by neans of an optinmal precursor product in
alioe ¢onrpeotd aof chichi cen | 3ngroembanaier (Haavdag:exeat lkent
ry and mi ninmal danage such that the polishing
primarily fulfils its actual 15 task, nanely the
optim zation of the wafer surface (freedom from

Th VSR aR GHORE PatoUOEBt Saye ar Her HSF oFig DhEden Sh the
poDPSh ey st} i wthi@eonBt 1ydi Fhbss Dol bEof eahé ze6d i product, by

appropriately short polishing tinmes, 20 The nethod is
et t P R arPRE S1g 1 abTCHBFOReRFPHECE yposthavi agm of ade

chépdd B1Y NG o Ph ALESE &P Gh £P1 £ §SLLAEH Nen€ p@é&ﬁ@%ﬂg)aﬁg%ﬁniml

.1 distributors such as are custonmarily used Tor
damage s$iely Faehi tes . pChhsehng dpel majpuby et el fiel pol Eshamgual

chi r 5 ' y ' I r tF
ta g i S B AL BN R B b BF [P Egecom
frowm ssrzheimesal f doeadde- Srae @ébeets grlodi ngughtess) whilst
en &?fﬁéaéyggégeﬁgﬁéggpof%ggpéﬁd maintaining the optimal
initial geometry. This can be realized in appropriately short

polishing times.

The method is particularly suitable for machine types having
plane (polishing) plates and corresponding (polishing) media
distributors such as are customarily used for polishing
machines. Conventional double-side polishing machines are
particularly suitable for the method described. The method can
therefore also be referred to as chemical double-side plane

grinding with planetary kinematics.

Example
Polishing pads with abrasive particles of cerium oxide (CeOy)
fixedly bonded therein, as described e.g. in US 6602117 Bl were

used for the exemplary embodiment.

The average particle size was 0.1-1 pm.

R




30 Polishing pads with abrasive particles of cerium
200RB e {1G02)k+ fixedly bonded therein, as described e.g.

in US 6602117 Bl were used fcy' the exenpl ary

enbodi nent. The average particle size was 0.1-1 pm 35

2008POOL51DE /Ki 19 Renoval tests were conducted wth

different mxtures of chemcals on a single-plate

polishing machine with a horizontally oriented

| i-shin |ate. The different mxtures . of. chem cal

Rt S e o i e S Ly Aty T RS2
chemairdd Il @t lay ssitfi g ladH el dtangeo figh e it viad elew ofh tahe

al kal i medi um was able to be found b val uati ng t he
hord ATty (I ST RSP b RIHmi T G odegnt mixtures
of RHANRILIS Meyl ddtedi el rdrd @ lvdhees 10sexperndentd s

and can be found in Table 1. he experi nents were

5 ParEdylar butswit ab ot o adin et remustefastighl kaline
: t Y fgg% t Lad ' i
medzlgir%l% “’F){%St agt}:ﬁoeng@ rRBée?al nerd g&%&%a%&lfp%{%%%%t removal
ratmsessures speed ring [M/mn] [mM/mn] [psi] 1,2 [psi]
ratio contact carrier/ pressure plate [psi] 4 2:2
33:30 2 - 300 11.13 (0.2 woK2CX) 4 2:2 33:30 2 -
The303dHarB2a I 4o xb b KA me tde s 2ved IHeh B30 BObA 2216 the

10 exéé&fﬁ%g@g(gh ég?}ggﬁfgg¥gx?n Table 1.

The experiments were carried out on a polishing machine from

Strasbaugh Inc. of the "nHance 6EG" type.

15 Table 1
Polishing | Zone Rotational | Retainer | KOH K2CO03 pH
pressure | pressures | speed ring [ml/min] | [ml/min]
[psi] 1,2 [psi] | ratio contact
carrier/ pressure
plate [psil]
4 2:2 33:30 2 - 300 11.13
(0.2 w%
K>CO3)
4 2:2 33:30 2 - 300 11.82
(4.0 w%
K>CO3)
4 2:2 33:30 2 300 300 12.16
(0.03 w% | (4.0 w%
KOH) K,CO3)
4 2:2 33:30 2 300 300 12.46
(0.08 w% | (4.0 w%
KOH) K,CO3)




4 2:2 33:30 2 300 300 12.46 (0.08 Wi (4.0 wb KOH)
d§¥%%%z 8ROO151DE /Ki 20 The polishing machi ne from

20 Stras 5alug /ﬁ%c. has one polishing plate with one
pol i shing pad and one polishing head, which processes
a sem conductor wafer fully automatically. The 5
pol i shing head is nounted cardanically and conprises a
fixed baseplate coated with a "backing pad", and a
novabl e retainer ring. Through holes in the basepl ate,
air cushions can be established in two concentric

Th ESISIBTE rep eschidle | vl SHh sbhudUt Bic Zaives e polishing
sem conductor wafer, floating on said ajir, 10 cushjons

Plafifi iHg-p NS AHG SIPME RAS Tth Pee Rpti e 1d ierd, ¢rhich

prdfREl £ J e N&Indl b P IBANSEOf 1 U GeSeteA Ty. The
bellows in order thus to pretension the polishing pad

5 poligorindriterd i mpuntrd seandndiact b aRd eFormel 39S kel xed
' i o i trates.th | at j ' -
baddg B ol BYP BT DR SR retainer

rineniiratoudit ésolaawd itrengler atasep e nrichamsitabns can be

%?in.dihn%% 1 ﬁ{govvs t he average renpval rate on the g
STt ersS N Fhd D SO r S P Ehe® cetit e MOFE tHEE @t
outdd efond N \aE s aiseidugudmwatdt fiodoimg dhadaid piir
value of 11.8 to 12.5 leads to a particularly high

10 cusheimdvang R LN %al F 58 SHTutG0h B9 e iR

movANGe F stk Ahey BEhad Rl o PardmPfe ddes r&MPUS 1 (48 in

25 grinding renoval) ‘can be reduced, thus resulting in
Ordfhithis arkgptenside Wiy @l ishing qead TUropHEQRtaes with

nSla SRR M L F 0 Bl D e by,

ot her hand 30 by addition of K2CO3 (4% by weight). In

. th e of th luti Vi J H val
s riglif PR Rl IR0 000 SRR QU P B 438 B o ene
alllihed%inasved giddiumherdhovaY ateced dhe ®éggdtatture during

mediumwas 300 mM/mn in
chemical grinding.

1 shows the average removal rate on the wafer, and 2 shows the

20 removal in the center of the wafer, in each case in um/min.

It is found that a pH value of 11.8 to 12.5 leads to a

particularly high removal rate. If an alkaline solution in this

pH value range is used, the mechanical part of the removal (the
25 grinding removal) can be reduced, thus resulting in minimal

damage to the crystal lattice.

The pH values of 11.8 to 12.5 are realized on the one hand by
additions of KOH (0.03 or 0.05% by weight), on the other hand
30 by addition of K,CO;3; (4% by weight).

In the case of the solutions having low pH values (pH < 11.8),
the solutions exclusively contained K;CO3; (0.2 or 0.4% by
weight). The flow rate of the alkaline medium was 300 ml/min in

35 each case.



35 each case. 2008PO0151DE /Ki 21 Patent clains: 1. A
200@sdwe f¥ pgocessing a sem conductor wafer on both
si des S|nultaneously, sai d semi conductor wafer lying in
5 freely novable fashion in acutout in one of a
plurality of carriers that are caused to rotate by
means of a rolling apparatus, and thereby bei ng noved
on a cycloidal trajectory, and the sem conductor wafer
p i s .g cessed in material-renoving fashion between two
a??ﬁ tF Wﬁhg shaped 10 working di sks, wherein each
wor ki ng di sk conprlses a morklng Iayer conprising

1. S I S o d B bt ST S R (ony R

pr oxiedesd ngLmLﬂJSZaZIeO'IE’['EE‘lyrEtd’H]]di asencl @imbtior ofafew llying in

wh d
s e DAkl g, R An NONER SRS, Bl iey
cardforcastrerl(dstzao(n?w)at soti R udndl riox i oe g tNa @) ,mepotassi wm

tetrane?ﬁ?ggﬁﬁ%nlun1hy roxﬁgxgﬁ%éﬁ%%'gpmggh%ny Yk ry%301dal

m e tdetednd Fhermenistdistieio cl vl fald i rIedessed in
m%@dé}fﬂer@ﬁ&ﬁﬁ A sh{die RAuRQYs SRl WdOht 415 1111&3 shaped

to 12.5 and the pragportion of the stated conpounds In

10 t hé“%}étﬂj§lssd1%t iWdieiesi . eagh waoking GiskeGyrrises a

Theydmtiiefd Bs,& aldmok i algRadivheifidr 141, wherein an
proportion of the stated conpounds in the aqueous .,

solafsoni e Medigm QUBRRL SIEIGHC P51V e H oS

C|@dﬁﬁjjéﬁéﬂﬁkfﬁg(ﬂﬁgrﬁi&bégbfh Wwherein the working
| ayers contain abrasive substances sel ected from one

or nore of the oxides of the group consisting of
15 2. al UrAeumtiod conidin ingef UM Endingil, Giierein the alkaline

medium involves aqueous solutions of the compounds sodium

carbonate (NayC0O3;), potassium carbonate (K,COj3), sodium
hydroxide (NaOH), potassium hydroxide (KOH), ammonium
hydroxide (NH4OH), tetramethylammonium hydroxide (TMAH) or

20 any desired mixtures thereof.

3. The method as claimed in claim 2, wherein the pH value of
the aqueous solution is 11.8 to 12.5 and the proportion of
the stated compounds in the aqueous solution is 0.2 to 10%
@ 25 by weight.

4, The method as claimed in claim 3, wherein the proportion
of the stated compounds in the aqueous solution is 4 to
10% by weight.

30
5. The method as claimed in any of claims 1 to 4, wherein the
working layers contain abrasive substances selected from
one or more of the oxides of the group consisting of
aluminum, zirconium, cerium and silicon.
35

6. The method as claimed in any of claims 1 to 4, wherein the

working layers contain particles of one or more of the
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35 6. The nethod as clainmed in any of clains 1 to 4,

2004 eI ®l i dhe/gor ki ng | ayers contain particles of one or

10.

nor e of the 2008P00151DE /K|2%2 hard material s
selected fromthe group consisting of silicon carbide,
boron nitride and dianond. 7. The nethod as clained in
any of clains 1 to 6, wherein the 5 sem conductor
wafer is a silicon wafer having a dianeter of 300 mm
or ,greate netho f re prodycin sem conduct or
ma#g?ﬁgzxﬁﬁﬁé%aﬁ% (%%6€|dp gqglcﬁgmod?f%% ?ygﬁ%dﬁﬁﬁf
r ocBdelcsHmmmm,orborlcm meitteridd ar)d Slianangd a

sem conductor wafer fromthe rod c¢) Rounding the edge
of the sem conductor wafer d) Processing the two

- surfrec axetdfod hees sl gt Uidt g nefferc lasdmsCl earth r@, tieerein the

Ser@éfﬁ%lﬁf rfeleehs f9 Pa4ishidig v&af?ef Wy 4 e Sy Ocilameter
uctor wafer;

t he sem con wher ei n at ast one Step of
chei il yuymdinRptssth  sides of the seni conduct or
wafer is effected in which the sem conductor wafer
lies in freely novable fashion in a cutout in one of a

© pl dF ATERP DL FarRTAUC KR HEIHPRIFERF 17 It at@Rr1sing

Epanefvialire) 1d ngy lanRariaddisly awbursd Adterebysdmmeshittor
a cycloidal trajectory, wherein the sem conductor

waf eM3 € rdcessed in" material -renoving fashion
bet vveselmdl\mrg rwtsﬁmrtg)rfdmgx&hamﬁéwﬂdmn@}c& Stkesd

n_each r ki onprises a warkin er 25
B e P e e e e et U
domramd@m@mmlm rmizeﬁadaés isf sitppldeadi detidweior wafer
m$rkkﬂg%d|sks nd sen1co(ﬂ t or ers durlng t he
0

cessiT glngad: 00 Hs "ctaied in claim s,
Wher elal itdiel reg kald neio resiciaama nvidl ey eseraiqueecdisc 5o utd oars;

of t'%%e ' o%ﬂ?SléggngHe step of chemically grinding both
sides of the semiconductor wafer is effected in which
the semiconductor wafer lies in freely movable fashion
in a cutout in one of a plurality of carriers that are
caused to rotate by means of a rolling apparatus, and is
thereby moved on a cycloidal trajectory, wherein the
semiconductor wafer is processed in material-removing
fashion between two rotating ring-shaped working disks,
wherein each working disk comprises a working layer
comprising abrasive material, and an alkaline medium
comprising no abrasive material is supplied between
working disks and semiconductor wafers during the

processing.

The method as claimed in claim 8, wherein the alkaline
medium involves aqueous solutions of the compounds sodium
carbonate (NayC03), potassium carbonate (K,CO3), sodium
hydroxide (NaOH), potassium hydroxide (KOH), ammonium
hydroxide (NH4OH), tetramethylammonium hydroxide (TMAH) or

any desired mixtures thereof.

The method as claimed in claim 9, wherein the pH value of

the aqueous solution is 11.8 to 12.5 and the proportion of



carbonate (Na2COB3), potassium carbonate (K2CO3), sodi um

20 wysis @xt fse (NOH) . pot assi um hydr oxi de (KOH), anmmoni um
hydr oxi de (NHAOH), tetraneth%k9nnnniun1hydroxide ( TMAH)
or 35 any desired m xtures thereof. 10. The nethod as
claimed in claim9, wherein the pH value of the
aqueous' solution is 11.8 to 12.5 and the proportion of
2008P00151DE /Ki 23 the stated conpounds in the
aq S [ ' % I g 1T o
met hod %égllé%%i (?r%r%é?%&%%a%r?nége/ %Aﬁe?%\lﬂn %%%uép%%%o?gi %'n2 to 10%
5 ofytweeightat ed conpounds in the aqueous solution is 4
to 10% by weight. 12. The method as clained in any of
clainms 8 to 11, wherein the working layers contain .

11 abrBke veeshipdtanceba bee@cirdclain f 1 om oherein nbhe pfoportion

5 t heo £X{ 4leSs 0f £ 4 DO OMPH EONSHh St DG Qe FhEMHUM ion is 4 to

zirconium ceriumand silicon. 13. The nethod as
cl atdedPyY i"ekghef claims 8 to 11, wherein the working
| ayers contain particles of one or nore of the 15 hard
materials sel ected fromthe group consjsting of_silicon

12 carbhdie B fi t 13 HeeAnt! dFaYiond. ch21MShe het hbd wierein
cl atedvd Pk By Diy&tai ddnBai® dBrayhes esiibst€ces selected

senj conductor wafer i silicon wafer, having a 20 ,

10 g ahEYRrORT BO0NHE off oh RS SFLI9%, S eh et FOtP agonsisting of
cl ad @i mum anyiod ol @ jrec8riom ldnd Wheretcdn. after a
process of rounding the edge of the sem conductor

wafer in accordance with c), both sides of the C 25
13seMitondeichod awfeladned ginuady chiEnectalthy, 8 wher 81 p vherein

o AELLAS 1088 Ga0plation o995 A0 B0 of whe

ained in
15 wheh&aish maee pratessebéctodntirong the edgepi aomstot dapcet

it L. ) 4 t : h
br oeLELeth Shebladp SOLRtEl Alaflaty Bidond I (o &
si mul t aneous doubl e- si de

14. The method as claimed in any of claims 8 to 13, wherein
the semiconductor wafer is a silicon wafer having a

20 diameter of 300 mm or greater.

15. The method as claimed in any of claims 8 to 14, wherein
after a process of rounding the edge of the semiconductor

wafer in accordance with c¢), both sides of the

semiconductor wafer are ground chemically, wherein the

working layers have a granulation of less than #2000.

16. The method as claimed in any of claims 8 to 14, wherein

the process of rounding the edge in accordance with step

30 c) 1is effected after step d), the processing in accordance
with step d) corresponds to a simultaneous double-side
grinding without supply of an alkaline medium and using
grinding disks having coarse granulation, and the
semiconductor wafer that has been ground on both sides and

35 edge-rounded in this way is ground chemically on both
sides, wherein the working layers have a granulation of
#2000-%#8000.
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beflde Wt ot CISHEF Uyl & 1p,

g
‘Process o r i97di gflkl)noet &) des 't

grinding without supply of an al kaline nedi um and usi ng
g) n§&§ havi ng coarse granul ation, and the

sem conduct'or waf er that has&gsen ground on both sides

and 35 edge-rounded in this is ground chemcally on

both sides, wherein the working | ayers have a

granul ation of #2000-#8000. 2008POOL51DE /Ki 24 17.

The nethod as clainmed in claim 16, wherein edge

roundi ng .in accordance with step c) is effected both |

“Pﬁ?)e n’f*étedf@dmase SiGreding

iniel @ﬂd@qk@ad&%lemitgl Lét%p li‘d)mi!si Eﬁfﬁf@«tﬁ:f eﬁhHJlHD:lt&r Sj'ed‘_g)re and

grinding i.s replaced by a | apping of the sem conductor

maf&%QﬁiﬁEﬁ%ﬁgrdes. 19. The method as claimed in claim

18, wherein, before the 10 process of chemcally

riﬂﬁg n Q&} si des .of the ﬁgnicqﬂgu%hﬁgrg¥ﬁ e @

2’ semconductor
wafsemuls agfefoerst elb Ul evesdne gfr igrdindy nNg diegklsacdthwdyng lapping
th ranul atj. # - 8 rein.ng. line medium
is%§%62F1é%%{3$¥E§Q$%¥%Qg&%ﬁ%&ﬁb%gggbgﬂ%%ﬁgo. The
nmethod as clained in any of clainms 8 to 14, wherein in

.St %ed)tnekggltda Sajﬁdlec;aqr%etdjg_ns .a%%q%ﬁt Qihﬁ"i@éci‘?{, %Leefore the

ground emcal ly, erein the working |ayers have a

gr @nfcassowt shamiss llhawmizeiag aetéddge desurtdi idist ep

I N AGGUARNLE A0 Wi dY C)a | _dgé§§“d¥jé¥¥ﬁai YK des of a
after step d), and the seéem conductor” wafer that has

be SEHCONH GP hotaf & des efifecteagh oy aarded 9t aminding disks

IS HaRAWHY taRerg Gl D 1A Pty 0 BIdR® 2 WIRGANG td™®lkaline
wherejn the working |ayers then have a granul ation of
#oFsslisgpde supplied during this grinding step.

The method as claimed in any of claims 8 to 14, wherein in
step d) both sides of the semiconductor wafer are ground
chemically, wherein the working layers have a granulation
of less than #2000, an edge rounding step in accordance
with c¢) 1s effected both before and after step d), and the
semiconductor wafer that has been ground on both sides and
edge-rounded in this way is ground chemically on both
sides a second time, wherein the working layers then have
a granulation of #2000-#8000.



