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Met hod for Producing a Polished Sem conductor The invention relates to a
nmet hod for producing a polished sem conductor wafer, the sem conductor
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

di vided into two groups according to their purpose: shaping process
steps (wafering steps) and snoothing process steps. The shaping process
steps are intended a a h fers a
shape which is Fﬂnggl é%] gé% c{um'n undgai gﬁégg%n ‘? r#e‘Pcha\ggll
opposite 15 sides In t he further course of the nethod at | east one of

the si de&heusﬁaéwl&herérms tdg, méeh@awtpﬂd&&l@lgod bshednsgate in
which it then on as a m nor rougﬂness and i's qre outgtandlngly

sui tabl e 5?‘“&‘38{}1%??%’? FIGHE ot B epPERLEPRIRC AL "@f&r’(ﬁ’ g EPEchrens .2
Besi des r ougdtay ahe dgeeafed he 20ssei s onfl ynioare sadfeyr stehe. shapi ng
process steps involve in particular |apping and grinding the sides. The
latter two mechanical processing steps may be applied together, |apping
fol | oned Bftgrihavieg ott ithesgenigondyctpmtvaiass dremf chRgstad, for

processi ngxaiy D éssfprédr%:q»éttaﬂhehgrw&aﬁ&ﬁn B Sifda iFRKabe 25
subdi vided in oarse and fine grrn i ng St%;; In coarse grinding,

mat eri al S§mF€ﬂB R Mo reR 1&g ar SEAMLERT ?aﬁﬁ%ﬁ HUnPHACCSPERFeST G2 at er
roughness watndhdaangee exteidliyngliviteddespd ytwatgroudse a@rcymzlahgl abttloeir I n
fine gri ”gthOSéhe ﬁéﬁ%@d 9 de ! g%gggegﬁgfeeﬁ%nyest%” %% UR¥ot ing

furthernore pe res I'C to oneé Si senrc uctor wa or
i ncl ude b®rRceFdestedst Hihe ShARdHEdBEPEES hatesps |arrebdtrrte§rdeelslare to be

ground, t'@ﬁ"ﬁtﬁﬁh;‘@arr@d n?ﬁréj‘tfh% %@:ﬁﬁesﬁuue{;ar Qfafidr PN s‘hta%lé wilimehv\@é er
geonetry achieved at t

d of t
Teasur e of LERATERLRRCN ¢ P B EROBLAN LTS R OBy o8 E he -

t hi ckrigss sudesat Iontlos fuecherercailrspl afiathé ymetdaothait 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 is encountered that




generally be further increased by subsequent processing steps which
snooth the sides. Rather, the problemis encountered that 2 the geonetry
achi eved after the shaping is worsened by subsequent processing steps.
Since superficial regions of the sem conductor wafer beconme 5 damaged in
the course of the shaping process steps, it is also an aimof the
subsequent snoot hi ng process steps to renove the damaged regi ons. These
processi ng steps include in particular “ etching and polishing steps.
During the etching, a liquid etchant is allowed to act on the
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known t hasubdequent etrokastsnui stepm. al kal i ne pH, which contain for
exanpl e KOH, scarcely conprom se the sem conductor wafer's geonetry as
achi eved after the shaping process steps. However, they have 15 the
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order to form the OX|§ an oxl d IS required,
first achleved after the sh aplng process steps. However, they have

15 the disadvantage of causing an increase in 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 HNO;, 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 their respective disadvantages have less of an

25 effect.

US2004/0020513 Al describes a method for thinning a
semiconductor wafer by means of gas phase etching in which HF
in the gaseous state, generally as vapor, acts on the

30 semiconductor wafer and dissolves oxide present on the
semiconductor wafer to form water and SiF4. 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

t he oxidant act sinultaneously. A particular advantage of gas phase
etching is that the etchant consunption is substantially |ess than when
using liquid etchants and the cleaning of the sem conductor wafer, which
is 3 carried out after etching with ag i quid etchant, does not need to
be so intense or may be entirely obviated. The conditions in respect of
def ect freedom and planarity, 5 which the producers of electronic
circuits requjr artic t for, the froont side of a sem conductar
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15 with material removal of less than 1 pm. The stock polishing of

both sides may be carried out as simultaneously 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 into 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
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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 requirenments for quality of the sem conductor
waf er and which is also economical. 35 The invention relates to a nethod
for producing a sem conductor wafer, tshe sem conductor wafer being cut
froma crystal and subjected to a series of processing steps in which
material is 1 4 renoved froma front side and a rear side of the
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st eps, |n articular as a processing step which precedes the stock
pollshlng, Hows a significant reduction of the overall renoval froma
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over al |

The method comprises gas phase etching of at least the front

15 side, as a processing step which is used to smooth the
processed side of the semiconductor wafer. The fact that gas
phase etching exerts a smoothing effect, i.e. one 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 um 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




25 renoval is due in particular to the fact that the stock polishing can
be shortened, so that overall, i.e. including the mrror polishing, no
nore than 5 pun of material, particularly preferably no nore than 2.5 pm
of material needs to be renoved froma side of the sem conductor wafer.
Dependi ng on the 30 requirenents for planarity of the side of the

sem conductor wafer, the stock poli shlgwg may even be entirely obviated.
The wuse of gas phase etching for the purpose of snoothing thus makes it
possi ble to substantially avoid the described problens associated with
stock poli shi Wi t hout, thereby having.to 35 .tolerate other | .
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15 1in the form of single-wafer processing, 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
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20 of sem conductor wafers to the gas phase etching sinultaneously, in
whi ch case there is again a choice between one-sided or two-sided
processi ng. The gas phase etching is carried out at a tenperature of from
25 20 to 70C, at least the sem conductor wafer, the supplied etchant or
the supplied water being brought to this tenperature. A tenperature
range of from30 to 70Cis preferred, because t he snoot hi ng of the
processed side takes place too slowy®%t tenperatures |ying below this
and no 30 snoot hing effect takes place at tenperatures |ying above,

rat her the roughness of the processed side increases. A tenperature in
the regi orsdferabdyi §rpmr Pi ol B | 5inncef €OPEASTS THRT geSaBhiss d Ne SERPHENYI

prefer abl%eccamrllc@aauaewrﬁéféﬂmtsemﬁ &b BB phecssasd with endeaf, which,
which is |ik §¥§ se pref erre t here pin mhich

sho n e
e’ pr ocetiR e B5FebhE St ehi o AT FoRaR 4R, A B NG S ERCvat or - Such
a subst epsestiicomduics opr eéeenbs ysrdpeat b promessed 20d twamsingpahtiscul arly
6 preferafly ik mwﬁt&? %Qtéf n%:paﬂ%'lé&sat:‘ei ﬁxél{ERé enéé‘ %rp%'dngAst he
sem conduct or ma rocessed wth wat yi ng gaseous
ot chant WHSAFdBoRERPRYLIE 6705 (I AT CESHRBbN et o LVRALioes: de Lo bo
pr ocessedheid omehbBevE sy Snst Wiea iyt hi1wat BE ahpBoyad PRidticdd df agtison
time has el apsed. As regards supplying water, HF and oxidant, the
alternatives nentioned above may naturally al so be enpl oyed instead of
this. ByBwsiziga ltbeggsspphase ettotfiing, the aim of the imwesrttiicon iisstbo 10
smoot fy N yARLR 3 @sfeaeogféée%éé@g&w thesBuatnt Qo Mol ¢ 21 i 2! €HBVA

of material which is required t he use of snoot process
steps, in‘BrFEl ©f ﬁ‘éﬁﬁé%law?l‘a?bge‘ts Jeowetred bet}t‘ﬁeu%%rﬁ% tor waf er
and a targﬁiomilal@aph:byegﬁ ﬁh@ps,prﬂcem& sbde&hpévéh@ S0 RGOy

waf er. Thig n1%§l Qucﬁ %ﬁ ded £ haV|ng ien acplev q:mhen an
overal | r&hoval sb? aff oEes % 63 apgr Prd fheynechanlca
processi mrstegged sides of the semlconductor wafer. This aim is to be

15 regarded as having been achieved when an overall removal by all
processing steps apart from the mechanical processing steps
employed amounts to no more than 25 pym 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 requires 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 um,
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 pm, particularly preferably
from 5 to 15 um. It 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 HNO3, and alkalinely
reacting etchants, which contain KOH, are particularly

preferred. Likewise preferred is a combined use of such




enpl oyed anobunts to no nore than 25 lamon a wafer side, and of 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 overall renoval

of material depends on the roughness which the sem conductor wafer's
side to be processed exhibits before the gas phase etching. For exanple,
gas phase etching which takes pl ace aﬁ}er a |l apping step requires nore
renoval of material in order to achieve particul ar snoothing, than gas
25 phase etching which takes place after a fine grinding step. The
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31multaneously his is lastly ollowed 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 pm 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 coarse grinding step. These sequences
of processing steps are furthermore particularly preferred:

a) an etching step in a liquid 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).




whi ch both sides of the sem conductor wafer are polished sinmultaneously.
This is lastly followed by final mrror 15 polishing, in which 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 polishing anmounts to |less than 1 pm
preferably from 0.05 pmto 1 pm ;xut|§ularly preferably fromO0.1 pmto
0.3 pm 20 As regards the shaping process steps which take place after
cutting the sem conductor wafer froma crystal, those sequences of
processing steps are particularly preferred whi ch conprise at |east one
| appi ng step or at |east one coarse grinding step, in which both sides
of the senl conckivttumgnstep aneagibgunid Zhasienuifoahewad| hy arsedmeft hose
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mrror poma%¢ﬁ1ﬁ}(ﬁEMQWQlfagndescdébaﬁtdbOWWatépﬂépwﬁénbyamlasomescribed

above. 35p@ils3hﬁ{ge%f0fthﬁa' @%oHE' 20400, e rfarent a3l demBLaPoLY Sdglespely the
sem conduct or waf'er, | oned by processing steps according to |ist a).

8 c¢) an %?%Yﬁng step |n a liquid phase, followed by a step of
fine-goinding the front side or both sides of the sem conductor wafer,

fol | owed east he.f.ro d car Jout
in one ofg%/h‘%agct %ggggbl ggn@ é, ol H%ﬁgd%lgy g%u%?eh §1 q |ng
per f or medsemice tea M@ﬁﬁﬁg G 1 howerhther igals Péﬁﬁ@aﬁtablﬂ@s@t|lﬁ§§ta@6Ve

fol |l oved pye EFdit sikel,i sRirPfe@f odbeid rot d%'@ﬁe“hh?s”&é@éifﬁed535@%%' as
descrlbedfollowed by double-sided polishing performed as stock polishing
15 with material removal 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 performed as stock polishing with material removal as
described above, followed by mirror polishing 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.
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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 perfornmed as stock polishing 15 with nateri al
renoval as descri bed above, followed by mrror polishing of the front
side with material renoval as descri be above. e) a step of
fine-grinding the front side or both sides of the 20 sem conductor

waf er, followed by gas phase etching at least of the front side, carried
out in on dhe ma S descr d_above, _ f.ol | d_by, mrror | i shing of
t he frontgcc(?%:lr a esrefqgfanggecr’rg aﬁocesscjfngc 1] égﬁslé.ligp? gas phase
et chi ng a@OVQ%ﬁd hﬁ Ubﬁepﬁﬁéﬁﬂtsiﬂmﬁntﬂﬂﬂw @@So@habﬁ ebaking ehehfmys
descri bedff&pé/e.sldceolllso‘b'%Q1Efegoé‘1bch ecrd ARG §mlskaSEteglﬂng§r£@éh an1t ock

olishing with terial renoy . des follo mrror
D1 ohi mo it Sl S L TRY A At Teanby St -abey SR e 30

g) gass phasevettditnag abyle&sthoé $équéndyﬂbampdesesafotedxamﬁlelan one of
th bqy, t I d ph
€ Ways %@(.ngll’{%l%g; % g,e S po ﬁéﬁ‘ﬁ%&% %Jlt% Qi Qgcﬁ%\ﬁg hé‘v d:fui d phase,

fol | owed perforne ock hlng wi th
material @ e p¥,ddoddoned hpoyas Hﬂ?ﬂﬁoﬁﬁ@hé69b9fn$h¢oﬁuﬁﬂﬂﬁ%ﬂﬁ ng of

the frontrsidesimd, hclmtr&@uabutrﬁﬁm&aé cﬁst(ﬂ)%sﬁbygedeQQQY@ed 9abcA£ecordl ng to
S, not over sent

a sequenc e n ste C

vent | onto bLRsh X6 St B Erg are tRL Lo ot PerdETREdops; st 6k At At "gas
phase i@t chi iy naterded mampvatoasndmﬂdrnﬂad abavesi delloked eoy el frcont si de
s procesﬁ@ﬁlé}ﬂhﬁ %fc%‘ée%bﬁﬂa&&@ ﬁ%t@ﬁ U?QﬁSvﬁP@é'é&%xfl%red

exanpl e a n & I'ng step in |qU| se mnt an etchant having an

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 took
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 um in total were
removed from this side by the final polishing. Fig. 1
graphically represents the change in the roughness Ra of the




al kaline pH, followed by gas phase etching of the substrate rear side,
carried out in one of the ways descri bed above, followed by doubl e-sided
polishing perfornmed as stock polishing 10 with material renoval as

descri bed above, followed by mirror polishing of the front side with

mat eri al renoval as described above. In addition to the processing steps
nmenti oned above, the nethod 15 sequenge according to the invention may

i ncorporate further treatnment steps which do not cause any renoval of
material from the sides of the sem conductor wafer, for exanple washing
and cl eaning steps, .edge roundin nd edge _polishing steps, .th
applicatﬁ%ﬁ”%Tsﬁggepfngﬁﬁi?ﬁﬁfﬁﬁﬂ§% rffnaa ?Egth%n%s? %ﬁ)% §ﬁ25850

seni conduvtomesgahgr spepsluced in this way may be used directly as a
substrate for electronic circuits or may be processed further to form

| ayer substrates_such as SO substrates (silicon on insulator

subst r at €82Pdgpétrat es having an epitaxially deposited | ayer (ep

| ayer)s orsdrd\donguatstrasfets 25 | siyidicons v @h ngdd Sarhé o dAy30) mm Exanpl e

1: Lapped..senic or.wafers of .sili.con.wfh. i er..of 0 mm and
a roughngfs%%g]g gfu‘gg8§3£]pm %ﬁ‘%r‘nee esFlsc 53 %rrlrg\géé?% %'l)l/aaa@égsréh%grt% onmet er
cont act resss@ncegClewbeeef rivia ¢ e neprgbantar ehe et Quakmyesspr ocessed by

processi Rg32RY BGCAr GhAEnAP MBSUIRNACpR)FADOVE. o Fher alNimgestep in a
i quid phase t ook F h

lace with an etchan ving a pHJjn the acidic range
and | ead SHgFHEEePPYl SFERBVEIC GPSL S HAPORTEREAEt CREQ ST % *Phe 35
subsenguerdl paslyphaseretghhegys Xtem ahendtaei gtineisg r € éd RMSr edrthhe
etched front  Si r hn_to e ved fr hi s
side by the ?lngﬁlggﬁgﬁ%%j?h |gr.%"%@é§r 8%h.5§dé‘f‘|v€§ r%aé; gsenstees_eitﬁie{%ﬁange in
the roughimss§oramepthheg (172 ARMS wéfb 8i 40 o t il eemi cdrdiiccorldaf er s
in the colyts®eOfinkP€ased further through greater removal of material by

gas phase etching.




processi ng steps. Exanple 2: 5 Sem conductor wafers of silicon with a

di anmeter of 300 mmand finely ground sides were etched and polished
according to sequence c) above. Fig. 2 represents the RMS roughness,
nmeasured by a Chapman MP 2000/1 profiler, after the fine grinding and
after the gas phase etching. By virtue of an 10 already | ow roughness
after the fine grinding (275 A RV wijth a 250 pmfilter) materi al

renmoval of 1 pm by gas phase etching led to snoothing (175 A RM5S with a
250 pmfilter) which could not be increased further through greater
renoval BatemteClaimdpy gas phase etching. 11 Patent Clains: 1. A nethod
for producing a sem conductor wafer, the sem conductor wafer being cut

froma cfyshahetish st etflicitidy @ %%‘Hl%%n@flcﬁbgcﬁéﬁéﬂg gsheps in which
nater'alséﬁlcéﬁﬁﬁ%%gkfﬁé¥gfiﬂél <§ﬂﬂ%r%%d acE9§5a§'gﬁdoguB Ected
sem condy §t é“@leeé of? éesésfl%§ 2l ﬁ"%ﬁ%aﬂ%%?é%h?? § eps. a

nmechani ca enper at ure of

r'o
from20 tg™ n& %: ?PWWﬁ GCFSFrméﬁgF Pg Bﬁ?dlzed and 0.1 to
4 m of nﬁ?@%?%PdV%t?%ﬁﬁ%%%rﬁrQﬂWH4%§lPBOﬁPesﬁ@élewlﬁﬁeprg%ﬁﬁ%bﬂﬂuctor
wafer w ehephe aid of a gaseous etchant which contains hydrofluoric acid
and a pohki sachgnstebh wfoddmsidg atepsi de of t he sem conduct or wafer,
wher ei N thgas PHIOESS Sé tigh SiP Pt dp) athiaClt ehiperbeape 6Fd€rem bbheto
Se”’CondU§5@r1Mﬂ&E{chStméﬂééﬂEﬁ%d&ﬁéﬁ%raw%@E%rh@'ok@ﬁ@&éb aM@'@hldoeS not
anount to nDre th total and gherelﬂ agart frog1 ? ni cal
processi hg $t¥ps° tWﬁF%ﬁ l%ﬁrﬁmQH@gs RG CAE front &ide Of the
sem condBETEFONBR@EOT craker eitdY ithie PfoPAl af BBAEPHE PF@h@ngm%l%*f t he

containsg hydrofluoric acid and a polishing step of the

front side of the semiconductor wafer, wherein the

processing steps in which the front side of the

semiconductor wafer is polished cause a material removal

which does not amount to more than 5 pm in total and
wherein apart from 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.

2. The method as claimed in claim 1, wherein apart from the
mechanical processing steps, the steps of processing the
rear side of the semiconductor wafer cause material removal
from the rear side of the semiconductor wafer which does

not amount to more than 25 um in total.

3. The method as claimed in claim 1 or claim 2, 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.

4. The method as claimed in any one of claims 1 to 3,
wherein the gaseous etchant contains an oxidant.

5. The method as claimed in any one of claims 1 to 4,
wherein the gaseous etchant contains isopropanol.

6. The method as claimed in any one of claims 1 to 5,
wherein the gaseous etchant contains water.




sem conduct or wafer which does not anobunt to nore than 25 min total. 2.
The nmethod as clainmed in claim1l, wherein apart fromthe nechanica
processi ng steps, the steps of processing the rear side of the

sem conduct or wafer cause material renmoval fromthe rear side of the
sem conduct or wafer which does not amount to nore than 25 min total. 3.
The nethod as clained in claim1l or ghaim2, 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. 4. The nethod as clained in any one
of clai nB.1lThe wethodeieidldiedaseeny enhehaft ctahiai nstanepxi dant. 5.
The met hQHeﬂélﬁHﬂhé’fQQrcbéééﬁngr@:e@s ComipFi st thedstephgeguentde gaseous
et chant EQBB?ﬁ@SsEéﬁthQQWQ.uj% 'Eﬁ%enekﬂgdeééhEhé'EEQ | Pignycepe of

cl ai ms 1 8 Sus é!@@ﬂa?ﬂ{‘ Wo% a%%%%dﬁ%%%%%&ll 8% ﬁérm@ The

&eﬁ

met hod a any _one e proceSS|ng

st eps coﬁﬁﬁ%%l?%ea%qé?) %re%ﬁjé)r?clé‘s%ﬁlg & ﬁi?‘ﬁgfﬁ)g Fﬁdg li qui d phase, the
etching step with the gaseous etchant, doubl e-sided polishing perforned
as stock8. p8he sreHRPARE riraisiedhaln @WWh@nﬁfoﬁhélﬁF@ﬁtlsFGeG 8. The net hod
as cl ai nederainanyhenerofesd igigsstenso ®mprilser eha theppregessiag &t eps
conpri sestbp of episegquentding tisd Arooft kiide- gt Bengrbhe &ndntestr de or

t he fronglaag S he SddescHadde senireenduat eecwahgr stap ehching step in

Sm | 'Sﬂlwng E e;ghé@@ et st %ﬂmﬁ ease aée%gheeeganéoum si ded
si de. dofiel L2 per oFtoF ﬁgg¥ b§ % gnwhereln t he

o
processiﬂ TEPEpR° iﬁﬁﬁ?%e? %nﬂ%?ﬂ&é d&fFce: an etching step in a liquid

phase, a step of fine-grinding the
9. The method as claimed in any one of claims 1 to 6,

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 step with the gaseous etchant, double-
sided polishing performed as stock polishing and mirror
polishing of the front side.

10. The method as claimed in any one of claims 1 to 6,
wherein the processing steps comprise the step sequence: a
step of fine-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.

11. The method as claimed in any one of claims 1 to 6,
wherein the processing steps comprise the step sequence: a
step of fine-grinding the front side or the front and rear
sides of the semiconductor wafer, the etching step with the
gaseous etchant and mirror polishing of the front side.

12. The method as claimed in any one of claims 1 to 6,
wherein the processing steps comprise the step sequence:
the etching step with the gaseous etchant, double-sided
polishing performed as stock polishing and mirror polishing
of the front side.

13. The method as claimed in any one of claims 1 to 6,
wherein the processing steps comprise the step sequence:
the etching step with the gaseous etchant, an etching step




front side or the front and rear sides of the sem conductor wafer, the
etching step with the gaseous etchant, doubl e- sided polishing perforned
as stock polishing and mrror polishing of the front side. 10. The
method as clained in any one of clains 1 to 6, wherein the processing
steps conprise the step sequence: a step of fine-grinding the front side
or the front and rear sides of the d@8m conductor wafer, the etching step
with the gaseous etchant, double-sided polishing perforned as stock
pol i shing and_mrror pO|IShI of the front side. 11. The _nethod as

cl ai med iR %n&l%%%idﬁh%ﬁ%mrﬁ?é%%ﬁfﬁidedw@@ﬂéﬁﬁlpﬁepﬁFB@é@@@n@ssteps

conpr i sesthek spepl sep@rrred mirrmepadfishiing- gEi Alengrone $iaat si de or
the front and rear sides of the sem conductor wafer, the etching step

Wi th theil4gaseousetticdadd Eglindd rier spgl osbi Bg efiathe firestisjde. 12. The
met hod aghebRi HBGhddD EdpONRDlarllRidinY t@ef: inWhER 8hNmbhbErPAPCESSI NG
steps co %ﬁggdtp@o tan NC&e JENerE! g@h‘i‘goﬁ&ﬁ MtQaEQP PASEOUS

et chant, o | shin forne as stoc pol 1 shing and mirror
pol i shing cof*Th& ?d%t 1e f%cgfhe ‘method as claimed in any one of
claims 1 to 6, wherein the processi ng steps conprise the step sequence:
the etching step with the gaseous etchant, an etching step 13 in a

i quid phase, doubl e-sided polishing performed as stock polishing and
mrror polishing of the front side. 14. The nethod as clainmed in any one
of claims 1 to 13, which nethod conprises an etching step in which
material is renoved fromthe rear side of the sem conductor wafer with
the aid of the gaseous etchant.






