Met hod for Producing a Polished Sem conductor The invention relates to a
nmet hod for producing a polished sem conductor wafer, the sem conduct or
waf er being cut froma 5 crystal and subjected to a series of processing
steps. After having cut the sem conductor wafers froma crystal, for
exanple a silicon crystal, the production of polished sem conductor wafers
requires a series of processing steps 10 which can be broadly divided into

two groups according to their purpose: shaping process steps (wafering
steps) and snnothiﬂ§Etb?Gc€%§ BreducingeasRapirhedr BericortdsEosr e i nt ended
in particular to give the sem conductor wafers a shape which is
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nmeasur e of the pe achi'eved and for exanple is indicated by 35 the
t hi ckrldss S/&185at ioh We thetdrer dquipicartdt ithe ekt at least one of the

sides, usually the front side, is brought into a polished state
in which it then only has a minor roughness and is therefore
outstandingly suitable as a substrate for the production of
electronic circuits. Besides rounding the edge of the
20 semiconductor wafer, the shaping process steps involve in
particular lapping and grinding the sides. The latter two
mechanical processing steps may be applied together, lapping
followed by grinding, or in such a way that only one of the two
processing steps is carried out. The grinding of a side may be
25 subdivided into coarse and fine grinding steps. In coarse
grinding, material is removed more coarsely and rapidly, and it
leaves greater roughness and damage extending more deeply into
the crystal lattice. In fine grinding, the situation is the
reverse. The grinding may furthermore be restricted to one side
30 of the semiconductor wafer, or include both sides of the
semiconductor wafer. If both sides are to be ground, then this
may be done successively or in one step. The wafer geometry
achieved at the end of the shaping process steps, which is a
measure of the shape achieved and for example is indicated by
35 the thickness variation or the overall planarity, cannot
generally be further increased by subsequent processing steps

which smooth the sides. Rather, the problem i1s encountered that



generally be further increased by subsequent processing steps which snooth
the sides. Rather, the problemis encountered that 2 the geonetry achieved
after the shaping is worsened by subsequent processing steps. Since
superficial regions of the sem conductor ,waf er beconme 5 danaged in the
course of the shaping process steps, it i's also an aimof the subsequent
snoot hi ng process steps to renove the danaged regions. These processing
steps include in particular etching and polishing steps. During the
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optionally making the etchant flow around it. It is known that |[|iquid
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as 03 is gegukred, avhkehths Ehepling process steps. However, they have

15 the disadvantage of causing an increase 1in the roughness of the
surface. Furthermore, they often form a source of contamination
of the semiconductor wafer by metal traces. Liquid etchants
with a pH in the acid range, for example those which contain a
mixture of HF and HNOs;, do not exhibit this disadvantage but

20 perform less well than alkaline etchants as relates to
preserving the geometry. It has therefore already been proposed
to use alkalinely and acidically reacting etchants in
succession, in which case their respective advantages can be
combined and tTheir respective disadvantages have less of an

25 effect.

UsS2004/0020513 Al describes a method for thinning a
semiconductor wafer by means of gas phase etching in which HF
in the gaseous state, generally as wvapor, acts on the

30 semiconductor wafer and dissolves oxide present on the
semiconductor wafer to form water and SiFs. In order to form
the oxide, an oxidant such as 03 is required, which is first
allowed to act on the semiconductor wafer's surface to be
processed with HF. The timing of the process may also be

35 configured so that HF and the oxidant act simultaneously. A
particular advantage of gas phase etching is that the etchant
consumption is substantially less than when using liquid

etchants and the cleaning of the semiconductor wafer, which is



allowed to act on the sem conductor wafer's surface to be processed with
HF. The timng of the process nay al so be 35 configured so that HF and the
oxi dant act sinultaneously. A particular advantage of gas phase etching is
that the etchant consunption is substantjally |ess than when using |iquid
etchants and the cl eaning of the senlconéhctor wafer, which is 3 carried
out after etching with a quuid et chant, does not need to be so intense or
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both sides may be carried out as simultanecusly performed
double-sided polishing, or may comprise two single-sided
polishing steps carried out successively. Against the
advantageous effect of polishing, there are the disadvantages

20 that polishing represents a comparatively expensive processing
step which consumes high-grade polishing agents and polishing
cloths, and that the stock polishing unfavorably affects the
semiconductor wafer's geometry achieved by the shaping process
steps. Furthermore, metal traces contained in the polishing

25  agent may be transferred onto and intoc the semiconductor wafer,

which effect also depends on the duration of the polishing.

In view of the multiple requirements which the producers of
polished semiconductor wafers need to satisfy and the sometimes
30 conflicting effects of the processing steps available to them,
it is an object of the present invention to provide a method
sequence which complies fully with the requirements for quality

of the semiconductor wafer and which is also economical.

35 The invention relates to a method for producing a semiconductor
wafer, the semiconductor wafer being cut from a crystal and

subjected to a series of processing steps in which material is



pol i shed sem conductor wafers need to satisfy and the sonetines 30
conflicting effects of the processing steps available to them it is an

obj ect of the present invention to provide a nethod sequence which conplies
fully with the requirenents for quality ,of the sem conductor wafer and
which is also economcal. 35 The invention relates to a nmethod for producing
a sem conductor wafer, the sem conductor wafer being cut froma crystal and

subjected to a series of essi,ng_steps_i n_whi t is 4 .renoved
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observed after a small anount teria een enove I'ntegrating
the gas pRaSeréeéhragovaht shifk €Rapnnet §W@Bﬂh|ﬁ@ PrEeesbast epEl iR
particul agcfg1a processing step which precedes the stock polishing, allows
a significant reduction of the overall removal froma side of the

sem conductor wafer without losing quality. The reduced overall 25 renoval

i s due inTpartfiethbarcomptbecefaghst hathsthetshonl of at least the front

15 side, as a processing step which is used to smocth the
processed side of the semiconductor wafer. The fact that gas
phase etching exerts a smoothing effect, i.e. cone which reduces
the roughness, was neither known nor to be expected. The
smoothing effect can already be observed after a small amount

20 of material has been removed. Integrating the gas phase etching
into the chain of smoothing process steps, in particular as a
processing step which precedes the stock polishing, allows a
significant reduction of the overall removal from a side of the
semiconductor wafer without losing quality. The reduced overall

25 removal is due in particular to the fact that the stock
polishing can be shortened, so that overall, i.e. including the
mirror polishing, no more than 5 pm of material, particularly
preferably no more than 2.5 pm of material needs to be removed
from a side of the semiconductor wafer. Depending on the

30 requirements for planarity of the side of the semiconductor
wafer, the stock polishing may even be entirely obviated. The
use of gas phase etching for the purpose of smoothing thus
makes it possible to substantially avoid the described problems
associated with stock polishing, without thereby having to

35 tolerate other disadvantages.

The gas phase etching preferably takes place in a humid

environment, i.e. in the presence of supplied water. For



pol i shing can be shortened, so that overall, i.e. including the mrror
polishing, no nore than 5 pmof material, particularly preferably no nore
than 2.5 pmof material needs to be renmoved froma side of the

sem conduct or wafer. Depending on the 305requirenents for planarity of the
side of the sem conductor wafer, the stock polishing may even be entirely
obvi ated. The wuse of gas phase etching for the purpose of snoothing thus

makes it possible to substantially avoid the described problens_ associated
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si des of the sem conductor wafer are ‘etched sinulfaneous! A reactor
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senlc?pduct0£hga%g£g g 31ng wg?g%epgggegggng, during which the front
side or the front and rear sides of the semiconductor wafer are
etched simultaneously. A reactor suitable therefor is
described, for example, in US2004/0020513 Al which was cited
above. It is nevertheless also possible to subject a plurality
20  of semiconductor wafers to the gas phase etching
simultaneously, in which case there is again a choice between

one-sided or two-sided processing.

The gas phase etching is carried out at a temperature of from

25 20 to 70°C, at least the semiconductor wafer, the supplied
etchant or the supplied water being brought to this
temperature. A temperature range of from 30 to 70°C is
preferred, because the smoothing of the processed side takes
place too slowly at temperatures lying below this and no

30 smoothing effect takes place at temperatures lying above,
rather the roughness of the processed side increases. A

temperature in the region of 40°C is particularly preferred.

The gas phase etching preferably comprises several substeps at
35 the start and end of which, which is likewise preferred, there
may be a short washing step in which the processed side of the
semiconductor wafer is washed with water. Such a substep which

is preferably repeated from 1 to 20 times, particularly



si mul taneously, in which case there is again a choice between one-sided or
t wo- si ded processing. The gas phase etching is carried out at a tenperature
of from 25 20 to 70C, at |east the sem conductor wafer, the supplied
etchant or the supplied water being brought to this tenperature. A
tenperature range of from30 to 70C is greferred, because the snoot hi ng of
the processed side takes place too slowy at tenperatures |ying below this
and no 30 snoothing effect takes place at tenperatures |ying above, rather
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fromthe pechapical sPhOcessi PPeSLERScoRAREPY S, ARBUNT 81EQ APmMREerLhRR 25 pm
on a n?fegegégdédagg gLVlng been achieved when an overall removal by all
processing steps apart from the mechanical processing steps
employed amounts te no more than 25 pm on a wafer side, and of
this the removal of material due to the stock polishing amounts
to no more than 5 pm. The contribution by the gas phase etching
20 to the overall removal of material depends on the roughness
which the semiconductor wafer's side to be processed exhibits
before the gas phase etching. For example, gas phase etching
which takes place after a lapping step reguires more removal of
material in order to achieve particular smoothing, than gas
25 phase etching which takes place after a fine grinding step. The
material removal caused by the gas phase etching of a side of
the semiconductor wafer is preferably from 0.1 to 4 pum,
particularly preferably from 1 to 2 pm. Thinning of the
semiconductor wafer, as understood in US2004/0020513 Al, does

30 not thereby take place.

The material removal caused by etching in the liquid phase
preferably amounts to from 2 to 50 ym, particularly preferably
from 5 to 15 pm. Tt is possible to use liquid etchants with an
35 alkaline or acidic pH. Liquid etchants with a pH in the acid
range, which contain a mixture of HF and HNOs;, and alkalinely
reacting etchants, which contain KOH, are particularly

preferred. Likewise preferred is a combined use of such



this the renoval of material due to the stock polishing anbunts to no nore
than 5 pm The contribution by the gas phase etching 20 to the overal

renoval of nmaterial depends on the roughness which the sem conductor
wafer's side to be processed exhibits before the gas phase etching. For
exanpl e, gas phase etching which takes ﬂiace after a | apping step requires
nore renoval of material in order to achieve particular snoothing, than gas

25 phase etching which takes place after a fine grinding step.. The material
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conbi ned use of such 7 etchants, particularly in the sequence of first
etching with the alkalinely reacting etchant, in which case from1 to 4 pm
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sem conduGligf; 1Wahebudns .palHished lastly followed by final mirror
15 polishing, in which the semiconductor wafer's side intended to
form the basis for the production of electronic circuits,
generally the front side, is polished. The material removal by
the mirror polishing amounts to less than 1 pm, preferably from
0.05 pm to 1 pm, particularly preferably from 0.1 ym to 0.3 pm.
20 As regards the shaping process steps which take place after
cutting the semiconductor wafer from a crystal, those sequences
of processing steps are particularly preferred which comprise
at least one lapping step or at least one coarse grinding step,
in which both sides of the semiconductor wafer are ground
25 simultaneously, or else those which comprise a combination of a
lapping step and such a ceoarse grinding step. These seguences

of prcocessing steps are furthermore particularly preferred:

a) an etching step in a liguid phase, followed by gas phase

30 etching at least of the front side, carried out in one of the
ways described above, followed by double-sided polishing
performed as stock polishing with material removal as described
above, followed by mirror polishing of the front side with
material removal as described above.

35
b) a step of fine-grinding the front side or both sides of the
semiconductor wafer, followed by processing steps according to
list a).



simul taneously. This is lastly followed by final mrror 15 polishing, in

whi ch the sem conductor wafer's side intended to formthe basis for the
production of electronic circuits, generally the front side, is polished.
The material renoval by the mrror polighing anounts to less than 1 pm
preferably from 0.05 pmto 1 pm particularly preferably from0.1 pmto 0.3
pm 20 As regards the shaping process steps which take place after cutting
t he sem conductor wafer froma crystal, those sequences of processing steps
are particularly preferred which conprise at |east one | apping step or at
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followed by a step of fine-grinding the front side or both sides of the
sem cohductor wafer, followed by gas phase etching at |east of the front 5
si de, cardied oeutpi nfofiencfgtrhedways tbescrovbedsabever bolthowedesbpf the

doubl e- si ; LS hi r 0 i shi it rial, Lepova
as-desor | bed BOVG. Pl [ahed by hirror “SoPfShPhg o “Che fFont &rdg wih
mat eri al EBRoYaPNAsSdéser cBEgicdphoype. in one of the ways described above,

followed by double-gsided polishing performed as stock polishing
15 with material remcval as described above, followed by mirror
polishing of the front side with material removal as described

above.

e) a step of fine-grinding the front side or both sides of the
20 semiconductor wafer, followed by gas phase etching at least of

the front side, carried out in one of the ways described above,

followed by mirror polishing of the front side with material

removal as described above.

25 f) gas phase etching at least of the front side, carried out in
one of the ways described above, followed by double-sided
polishing performéd as stock polishing with material removal as
described above, followed by mirror peolishing of the front side
with material removal as described above.

30
g) gas phase etching at least of the front side, carried out in
one of the ways described above, followed by an etching step in
a liquid phase, followed by double-sided polishing performed as
stock polishing with material removal as described above,

35 followed by mirror polishing of the front side with material

removal as described above.



10 d) a step of fine-grinding the front side or both sides of the

sem conduct or wafer, followed by gas phase etching at |east of the front
side, carried out in one of the ways descri bed above, followed by
doubl e- si ded polishing performed as stoc% polishing 15 with nmaterial renoval
as descri bed above, followed by mrror polishing of the front side with

mat eri al renoval as described above. e) a step of fine- grinding the front

side or both sides of the 20 sem conductor wafer, follaqwed as phase
ot chi g SBERER TGt 2ot Ho SFEBIICE B8 PEATFREd TBUE TR ol 1or TR ity
descrlbedcabewed biyolthewed edynti riheenpdbins higeg @habheeMMMﬂngmdﬂEUMdl1

i al I, 5 f h
the T ront 605 Cagts ieachue oy aad o neb iR R B ErILE B0 ved & ded by
doubl e- si ded smpeltihs hlhﬁg r]@@m‘ @riﬁi@d a@léteocthepcﬂnoslttu 3¢ Asi tis pEtceEisded dmpvaal

as de§C”cB%%ﬁlE%ﬁalf @ 'yOW%Q'lclHya s%b[%l%n%%' 'c%ﬂfp’iﬂs%f te Q1% 46, W th

materi al renoval as descrl bed above hase etching at |east of the
front sidetckapgi é§eputin g ldpeisk p{ﬂﬁéewa!y% é“s"cﬁtﬁé@n&bé‘\?’éflnfgolalﬂomed by an

et chi ng stemail Aneapti, qlfbdll@'ﬂ:@%iebyf gblsoywed sby cdeuaher $irdetep @rsitirig o
performed as E poI th material renoval as de cr bed above, 35

n
fol l owed BYy2m FF%F p8|aF§Fr r‘?‘g%b‘gI the °PFoRt $Pe “RYeh Irater éifoval as
descrlbedfab@maedeyAdoobde&g1ﬁedapseq3hﬂmq @brﬁb&ﬂﬁ@BBﬁgSﬂdﬂkspﬂﬂuﬁhﬂng not

cover gd b%lgﬂeﬁ%%%‘i” LAY GLH O %I%ECPC 1928 %ﬁ;%%”g f%f th dtfbro?ntlrﬁs'o eis

obvi ated an hase et ching € rear side,
whi | e thep\bﬁ@ﬁhlggd@ﬁ sher cf@@@§e§ldﬁ al5hc01ﬁ\t@muadna1errwarya.l S@clde@omdp@@hce
conpri ses fgcexanpl e an etching step in a liquid phase with an etchant
having an al kaline pH, followed by gas phase etching of the substrate

In addition to the processing steps mentioned above, the method
15 sequence according to the invention may incorporate further
treatment steps which do not cause any removal of material from
the sides of the semiconductor wafer, for example washing and
cleaning steps, edge rounding and edge polishing steps, the
application of laser markings and drying treatments. A polished
20 semiconductor wafer produced in this way may be used directly
as a substrate for electronic circuits or may be processed
further to form layer substrates such as SOI substrates
(silicon on insulator substrates), substrates having an
epitaxially deposited layer (epi layer) or having a strained

25 layer ({strained silicon layer).

Example 1:
Lapped semiconductor wafers of silicon with a diameter of 300
mm and a roughness Ra of 0.23 um on the sides (measured by a
30 Perthometer contact measuring device from the manufacturer
Hommel} were processed by processing steps according to
sequence a) above. The etching step in a liquid phase tocok
place with an etchant having a pH in the acidic range and lead
to material removal of 10 pm on the etched side. By the
35 subsequent gas phase etching, 2 pm of material were removed
from the etched front side and a further 5 pm in total were
removed from this side by the final polishing. Fig. 1
graphically represents the change in the roughness Ra of the



rear side, carried out in one of the ways descri bed above, followed by
doubl e- si ded polishing perforned as stock polishing 10 with material renoval
as descri bed above, followed by mrror polishing of the front side with
material renoval as described above. In addition to the processing steps
menti oned above, the nethod 15 sequence according to the invention may

i ncor porate further treatment steps which do not cause any renoval of
material fro es,of the sem conductar wafer or exanpl shi ng and
Cleani ng SFBRL, edgecobhal AGTART BUGESboRPSTHg L6y EBS. CPHbScabtl LBt 08 o
| aser mar krngssandodeyepg.treatnments. A polished 20 sem conduct or wafer
produced in this way may be used directly as a substrate for electronic
circuits or may be processed further to formlayer substrates such as SO01
subst r at e§xafBiLRi é6n on insul ator substrates), substrates having an

epi taxi al kypdeppalt-ed:! ayeertepr LayekhnoliRavVLNG 1 ametkadi Bed 34D hayahd
(strained silicon layer). Exanple 1. Lapped sem conductor wafers of silicon

with a di AhBEEY BFOSGé Sﬁﬁ?énﬂeéerSﬁﬁﬁﬁésénﬁapeﬂléhﬁé PRCEFYERE $Pdes
(measur eds8yuancdOcherbbonret ei gcont aehraeasuki ngedamsceohlg@ﬁbtshe

Cequence B5-aB0T8. Pnd ELERTAG BenoP/S PFaiiacRhadeedok "ol ACE with an

et chant hgvindingpkindnatherathdi gasapfgesandtktbadg. tBynauemualoEeanval of 10
pm on,t he e 3 S e a et i=n p

ooy or i 4B E08] SLAe oLk 0E, 2B PSR 075 1R ST, AP, o
t ot al mer350rEﬁnﬁéétﬁrbnmﬁﬁﬁﬁléﬂdéemyvﬁﬁeoﬁlﬁapmpr|gﬁﬁn@haﬁﬁgetﬁhlng

graphi cal L ¥qr egr essptaihhe (ghangeriB (henr qughpess Ra1ethheniln fcb‘a%l si de

of the sem conduct or mafers in the course of the rocessi ng steps. Exanple
2- not be increased further through greater removal of material by

gas phase etching.



5 Sem conductor wafers of silicon with a diameter of 300 nmand finely
ground sides were etched and polished according to sequence c) above. Fig.
2 represents the RVMS roughness, neasured by a Chapnan MP 2000/1 profiler,
after the fine grinding and after the gﬁg phase etching. By virtue of an 10
al ready | ow roughness after the fine grinding (275 A RMS with a 250 pm
filter) material renoval of 1 pm by gas phase etching led to snmoothing (175
A RVMS with a 250 pmfilter) which could not be increased further through
greater &R Sﬁaﬁﬁférial by gas phase etching. 11 Patent Clains: 1. A
met hod for producing a sem conductor wafer, the sem conductor wafer being

cut froma cryst nd subjected to_a_ b.seri.es.of pracessi steps in which
mter ol ts PoRooBal 18m R-prsne bl ecshi arpERrsy HETEET: Fidsenm conduct or

wafer, cespircsendgcthe felfkowbrgnpr ouessicny st epystalmechasiibakcpedcéssiang
step, an gégﬁbggoﬁt5?05@5?&28?SEQ?S:?gL%g?gPEEBEe%@Egri S Kb degedroh0 sand

material 1s removed from ron ~ sem conductor wafer with the
aid of a §89B6uSTEEChBAt awkrel sSédat afnshRydrBRCadALEtaEl HadETra t enperature

of from 20ckpr719€ng 8RM @ombw&hbnﬁrgbees&ﬂgwgit@bst:he front side of the
sem conduct or waf er spgollshed, the processing steps in which 15 the front

side of tRAeMEERFRORBLCPEPCGRAFEPTi EBBri shed causing material removal which
does not anoenthingmetept hanwhipm the bemakbonductbe watrhediasoghiaimed i n

cl ai , Wherein apart.fromthe 2 chani cal _processing.steps, the steps of
procgy%in%n h%a??Eﬁ i %ngenggﬁegggﬁiggﬁd%EPg e grogaﬁég mat eri al renoval
fromthe sémnbppndizdeonf walierswatbohtactor waf er gaseohsdeéshpot atmunt to

gg;ret t pgg?ﬂgtﬁﬁgﬂhgnhyewhugﬁé- alh8 TBtBofeABecLalrBdoien rebal Bl ohgrel,n
and a polishing step in which the front side of the
semiconductor wafer is polished, the processing steps in which
15 the front side of the semiconductor wafer is polished causing
material removal which does not amount to more than 5 pm in

total.

2. The method as claimed in claim 1, wherein apart from Che

20 mechanical processing steps, the steps of processing the front
side of the semiconductor wafer cause material removal from the
front side of the semiconductor wafer which does not amount to

more than 25 pm in total.

25 3. The methed as claimed in claim 1, wherein apart from the
mechanical processing steps, the steps of processing the rare
side of the semiconductor wafer cause material removal from the
rare side of the semiconductor wafer which does not amount to
more than 25 pm in total.

30
4. The method as claimed in one of claims 1 to 3, wherein the
front side of the semiconductor wafer is processed with the aid

of the gaseous etchant at a temperature of from 30 to 70°C.

35 5. The method as claimed in one of claims 1 to 4, wherein the

gaseous etchant contains an oxidant.



mechani cal processing steps, the steps of processing the rare side of the
sem conduct or wafer cause material renoval fromthe rare side of the
sem conduct or waf er which does not anobunt to nore than 25 pmin total. 30
4. The method as clained in one of clains 1 to 3, wherein the front side of
the sem conductor wafer is processed with?the aid of the gaseous etchant at
a tenperature of from30 to 70C. 35 5. The nethod as clained in one of
clains 1 to 4, wherein the _gaseous etchant contains an oxidant. 12 6. The
met hod asbel Zhfediethognésof léiErAs 11 PHSSOfWRePEMT LheC §asEBEs catc kst

cont ai ns Eé@ébgﬁa@@bhaﬁt thataehBodsagprebanged in one of clains 1 to 6,
wherein t 5 gaseous etchant contains water. 8. The nethod as clained in

one of clainms 1 to 7, wherein the processing steps conprise the step
sequence: 7anTeechengost ep chaiaeHi qui dnphasecltbhesetchiong,stép reiith thike

gaseous e%ﬁ@%”hs %gFggﬁglgpgkgggSpggkéglng performed as stock polishing and

mrror |ng o] sid The nmethod as clainmed in one of
claims 1 to 7, wherein the processing steps conprise the step sequence:. a

step of fB”eThé5m%EhBQ'QQ theiheantnshde ek theifkont 1ang reak Siidesnel the
sem conductor wafer, an etching step in a liquid phase, the etching step

with the BASEBES1BHCREAPS G6UBESE: 658 B6PPsRRAYCDFE f GPMEFCRI NGt 5ERP 1D

pollshlngaamﬂqﬂharphaaellshbngt@hlh@estégnwltﬁldae 48580usThe oreihitgd as
cl ai rein the ﬁg eSS|n§Bst s _comprise the
p

top LoquiniBlear dpdnPry shpti R EoRmad: d° ROLE o TBr TR ng

t he frontpsidehongt hé theofitcandsidar si des of the senlconductor waf er, the

etching 25 step with the gaseous etchant, doubl e-sided polishing perforned
9. The method as claimed in one of claims 1 to 7, wherein the
processing steps comprise the step sequence: a step of fine-

15 grinding the front side or the front and rear sides of the
semiconductor wafer, an etching step in a liquid phase, the
etching step with the gaseous etchant, double-sided polishing
performed as stock polishing and mirror polishing of the front
side.

20
10. The method as claimed in one of claims 1 to 7, wherein the
processing steps comprise the step sequence: an etching step in
a liquid phase, a step of fine—grinding the front side or the
front and rear sides of the semiconductor wafer, the etching

25 step with the gaseous etchant, double-sided polishing performed

as stock polishing and mirror polishing of the front side.

11. The method as claimed in one of claims 1 to 7, wherein the
processing steps comprise the step sequence: a step of fine-

30 grinding the front side or the front and rear sides of the
semiconductor wafer, the etching step with the gaseous etchant,
double-sided polishing performed as stock polishing and mirror

polishing of the front side.

35 12. The method as claimed in one of claims 1 to 7, wherein the
processing steps comprise the step sequence: a step of fine-

grinding the front side or the front and rear sides of the



as stock polishing and mrror polishing of the front side. 11. The nethod as
claimed in one of clains 1 to 7, wherein the processing steps conprise the
step sequence: a step of fine- 30 grinding the front side or the front and
rear sides of the sem conductor wafer, tﬁg etching step with the gaseous
etchant, doubl e-sided polishing performed as stock polishing and mrror
polishing of the front side. 35 12. The nethod as clainmed in one of clains 1
to 7, wherein the processing steps conprise the step sequence: a step of
fine- gri REMHGIREELENT2diSde o1 K& Frowt Sl redr dittfed 201 e Spgnant

sem condueingr miafrerr, piohe séticly g sthep fwdnt tdielegaseous etchant and mrror
polishing of the front side. 13. The nethod as clainmed in one of clains 1 to

7, wherein the 5 processing steps conprise the step sequence: the etching
step Wit A3t-h&hgavedhsdetchandsimgoubneogieded olaigts g teerfombeteds tdieock
pol i shing sk i-shi fo ot fr. i . t i med
in onekofqa%%%%sl?%:gQ%?%Jggﬁgﬁ%Sﬁhg%elgggﬁbgtgg¥ﬁ&égtgg% gﬁﬁ%ﬁ??ﬂ%ﬁﬁgﬁstep
sequence: "8 &hehigngesrsp etpihem t heagkdeowd dat it st e et iy ™ @RS n a
l'iquid phageck @@Qﬁ's@ii&igd%(ﬁldp(ﬁiiir&@ﬂg)oﬁﬂrsf}ﬁrn;@e%fafth%t QGkrpoldistd .ng and
mrror polishing of the front side. 15 15. The nethod as clainmed in one of
clains 1 to 14, which nethod conprises an etching step in which material is
renoved fldamThlee meeamdsiade cdfaiteel demonenduc ticdra iwef dr twi t/h twheraich dfhe t he

gaseoyy e%%%%%%sing steps comprise the step sequence: the etching step
with the gaseous etchant, an etching step in a liquid phase,
double-sided polishing performed as stock polishing and mirror

polishing of the front side.

15 15. The method as claimed in one of claims 1 to 14, which
method comprises an etching step in which material is removed
from the rear side of the semiconductor wafer with the aid of

the gaseous etchant.





