Method for cleaning a semiconductor wafer composed of silicon directly after a process of polishing of
the semiconductor wafer 5 The invention relates to a method for cleaning a semiconductor wafer
composed of silicon in respect of polishing agent residues directly after a process of chemical
mechanical polishing of the semiconductor wafer. 10 Semiconductor wafers composed of silicon are
generally subjected to a process of chemical mechanital polishing (CMP) for smoothing one or both
sides of the semiconductor wafer. After the polishing process, the semiconductor wafers are
contaminated with residues of the polishing agent and have to 15 be cleaned. The residues have to be
removed as rapitifiasddssibieisianénben caerditaciitteeensitifesurkaecalet ecse michinckrctor wafer,

and they have to ke remQvetk#ts2MpPIpialrassPRISiplal sinae fgriglesHemalpikh-aatbe sieaned
surface can cause surface defects which can no logger.be removed later 20 by cleaning. Furthermore,

the cleaning must also be completed in the shortest possible time for economic reasons. DE 10 2007
032 385 Al describes a method for cleaning a semiconductor wafer after CMP in a modularly
structuredP25 éleanityrstaiiations Thesmetfod providesifof senfiderddcter wafersicadtimedididually
being cleanedvin &t feastctwersleaning madiules and dred ireapkying module: A sleaning sgguence
which comprisesdhiee subgteps-and is aimed atzemoving metallie impuiitiesds cagried, oyt inithe same
cleaning mod%gﬁgﬁgﬁ &7(3% §8Qe,%l as.an advantageous alternative to cleaning using a cleaning

. 1WQuUcCter waiexr. ..
solution containing ammonium hydroxide, CF1ydrogen peroxurile and water, it is proposed that a

semiconductor wafer, after a polishing process, is firstly 35 cleaned using an aqueous solution of
hydrofludtic aciérthesrAHSEE LsingB7oke-cobtaniig Vatep, fandSinallycleaneteusiragbrushiesiin the
presence of water; ddSeh, 944, 806 deseribes-a methndday whiehrsemicondyetor svafess whoase
surfaces are fqr&@edsmgﬁﬂﬁqg two diffgrent materialsare cleangd after.a polishing progess. . When this
method is emplayed, thg,semicandyctor water s successively leated With - or  wafers are
contaminated with residues of fthe polishing agent and have to
15 be cleaned. The residues have to be removed as rapidly as
possible since they can attack the sensitive surface of the
semiconductor wafer, and they have to be removed as completely
as possible since particles remaining on the cleansed surface
can cause surface defects which can no longer be removed later
20 by cleaning. Furthermcre, the cleaning must also be completed

in the shortest possible time for economic reasons.

DE 10 2007 032 385 Al describes a method for cleaning a
semiconductor wafer after CMP in a modularly structured

25 cleaning installation. The method provides for semiconductor
wafers each individually being cleaned in at least twe cleaning
modules and dried in & drying module. A cleaning sequence which
comprises three substeps and i1is aimed at removing metallic
impurities is carried ocut in the same cleaning module.

30
In EP 0 708 48BC Al, as an advantageous alternative to cleaning
using & cleaning solution containing ammonium hydroxide,
hydrogen  peroxide and water, it is proposed that a
semiconductor wafer, after a polishing process, 1is firstly

35 cleaned using an agueous scluticon of hydrefluoric acid, then
rinsed using ozone-containing water, and finally cleaned using

brushes in the presence of water.



5 a series of aqueous cleaning solutions. The series comprises hydrofluoric acid, a surfactant solution
having a pH in the range of 1 to 4, an aqueous ammonium hydroxide solution, a surfactant solution
having a pH in the range of 8 to 10, and deionized water. 10 It is an object of the present invention to
provide a cleaning method by which semiconductor wafers composed of silicon can, individually and
with a high throughput effectively after a process of cliemical mechanical polishing, be freed of
residues 15 of the polishing process on the polished front side and the rear side. The object is
achieved by means of a method for cleaning a semiconductor wafer composed of silicon directly after
a 20 process &Fchlemitdt médhaniealpalishing ofhthd: senliconduictar wafer: comprising whe dakbowing

steps in the ordes idicateck aktransferring-the semigenductarwales from aelishing plate 1o a first
cleaning module . wharein beth side surfaces pf the se %Cﬁgggggqr "‘@I;%'}lar% P rayr?xgd)t%tcﬁa.sfg nce
[ of t

with water at 25 a pressure of not more than 1000 Pa in the course e transfer; b) cleaning the

semiconductoF Warey Betweers rotaling P8fiers With &8pply of vatBFoe 8 SBfaying tire fe &lirfices of
the semicondictrararss with 30:HA Atie 64§ Fbidtibn CortdihnTs hydibgersfiudrnde andrrsggfactant, at
a pressure of hetimoféuthanc70:000iPa;a d)sspraying:the side sutfaceshafthessemicanduator wafer with
water at a pressiyg0f fiot moresthan 2Q.00Q.Ba: ous e)diRping the seavcenductar waferjnto an
aqueous alkaline 33 clegning solution: #).claaning the,semicopducigr wafer pefween rofating rollers
with supply of water;,
deionized water.
10
It is an object cof the present invention to provide a cleaning
method by which semiconducteor wafers composed of silicon can,
individually and with a high throughput effectively after a
process of chemical mechanical polishing, be freed of residues
15 of the polishing process on the polished front side and the

rear side.

The object 1is achieved by means of a method for cleaning a

semiconductor wafer composed of silicon directly after a
20 process cof chemical mechanical polishing of the semiconductor

wafer, comprising the following steps in the order indicated:

a) transferring the semiconductor wafer from a polishing

plate to a first cleaning module, wherein both side surfaces of

the semiconductor wafer are sprayed at least once with water at
2% a pressure of not more than 1000 Pa in the course of the

transfer;

b) cleaning the semiconductor wafer between rotating rollers

with supply of water;

c) spraying the side surfaces of the semiconductcr wafer with
30 an agqueous solution containing  hydrocgen fluoride and a

surfactant, at a pressure of not more than 70 000 Pa;

a) spraying the side surfaces ¢f the semiconductor wafer with

water at =z pressure cf not more than 20 000 Pa;

e) dipping the semiconducter wafer into an agueous alkaline
35 cleaning solution;

f) cleaning the semiconductor wafer between rotating rollers

with supply of water;

of spraying the semiconductor wafer with water; and



g) spraying the semiconductor wafer with water; and -3 h)drying the semiconductor wafer. This
method enables the rapid and efficient cleaning of the polished front side and also of the rear side of a
5 semiconductor wafer composed of silicon directly after a process of chemical mechanical polishing
of the semiconductor wafer. The semiconductor wafet,is treated in different cleaning 10 modules
during the method. A cleaning module is a functional unit in which the semiconductor wafer is cleaned,
either by spraying the side surfaces of the semiconductor wafer with a liquid, by dipping the
semiconductor wafer into a bath, or by cleaning the semiconductor wafer between rotating rollers with
15 supply of water ofiwitinsupply ofasleaming solutioridtis preferred for the semiconductor wafer to
be rotated about its center during the abovementioned treatments in a cleaning module, preferably in a

vertical plane.20 The,mefhed comprises a-specific;sequence.ct-operations. whigh, jp tofal, aghieve the
object of the pre enthingent}@or(\).n,éxC semic%nductcg warf ggomggseq:gf silicon which, has be%n cleaned in
accordance with thé rﬁethodrhas, wiffi regarcf1 16’ corttaifination by paetrticfe%"f‘h desglres of Burityawhich is
a"eadyiﬁ%he§§ﬁé§onductor wafer composed of silicon directly after a
process of chemical mechanical polishing of the semiconductor

wafer,

The semiconductor wafer 1is treated in different cleaning
10 modules during the method. A cleaning module is a functional
unit 1in which the semiconductor wafer is cleaned, either by
spraying the side surfaces of the semiconductor wafer with a
liguid, by dipping the semiconductor wafer into a bath, or by
cleaning the semiconductor wafer between rotating rollers with
15 supply of water or with supply of a cleaning soluticn. It is
preferred for the semiconductor wafer to be rotated about its
center during the abovementioned treatments in a c¢leaning

module, preferably in a vertical plane.

20 The method comprises a specific seguence of operations which,
in total, achieve the object of the present invention. A
semiconductor wafer composed of silicen which has peen cleaned
in accordance with the method has, with regard to contamination
by particles, a degree of purity which is already in the range

25 of what 1is expected of polished semiconductor wafers composed
of silicon which are about to be packaged and sent to the
customer. At the same time, the method does not last longer
than 360 s, preferably not longer than 3200 s, calculated from
the transfer from the polishing plate in accordance with step

30 a) until the completion of drying in step h! of the method,
times during which the semicconductor wafers are transferred by

robots bkeing taken into account.

When the methoed 1s employed, the discharge of dried

35 semliconductor wafers per unit time (cycle time) 1is at least one
semiconductor wafer per 75 s, preferably at least one
semiconductor wafer per 66 s.



25 of what is expected of polished semiconductor wafers composed of silicon which are about to be
packaged and sent to the customer. At the same time, the method does not last longer than 360 s,
preferably not longer than 300 s, calculated from the transfer from the polishing plate in accordance
with step 30 a) until the completion of drying in step tiEne_s during which the semiconductor wafers
robots being taken into account. When the method is employed,the discharge of dried 35
semiconductor wafers per unit time (cycle time) is at least one semiconductor wafer per 75 s,
preferably at least one semiconductor wafer per 66 s. The method comprises the transfer from the
polishing plateTtoza figstheidanirpmotiie, téleaningrstéps b tomy) @, finally hthesdryirg ef the a
semiconductorwader in Redrying meshile Prefarabiy net et thapthree clganing: mogdulgs are used
for 5 carrying qyt.cleaning steps b)40.9) ofthe.methad, which egntribytes to grrygpl C_}hr%%glét_. The
water used for,clegning {ie seTpicQnductor wafer s preferably delonized Waleh. 107 oo o

5 carrying out cleaning steps b) to g) of the method, which

contributes to a high throughput.

The water wused for c¢leaning the semiconductor wafer is
preferably deionized water.
10
At the beginning of the method, the semiconductor wafer that
has residues of peclishing agent adhering toe its polished front
side and to its rear side is transported as rapidly as possible
from the polishing plate to a first cleaning module. In the
15  course of this transfer, both sides of the semiconductor wafer
are sprayved with water at least once, wherein the semiconductor
wafer 1s preferably held in a manner lying horizontally or in a
vertically upright manner. It 1s particularly preferred to
transport the semiconductor wafer with the aid of a robot
20  system gripping it at the edge to an acceptance station and to
deposit it there, to spray it there with water in accordance
with step a) of the method, and then to transport it further to
the first cleaning module with the aid of the robot system. The
spraying of the side surfaces with water preferably lasts not
25 less than 1 s and not more than 10 s. If the time period is
shorter than 1 s, then this detrimentally affects the
efficiency of the methoed, and if it is longer than 10 s, then

this is detrimental to the productivity of the method.

30 The pressure at which water is sprayved onto the side surfaces
of the semiconductor wafer in the course of step a) of the
method 1s not more than 1000 Pa (10 mbar}. If the pressure at
this peoint in the method is higher, there is the risk of
surface defects being caused by the higher pressure when the

35 freshly polished and therefore sensitive semiconductor wafer is
sprayed with water, which surface defects can no longer be
removed by cleaning later,



At the beginning of the method, the semiconductor wafer that has residues of polishing agent adhering
to its polished front side and to its rear side is transported as rapidly as possible from the polishing
plate to a first cleaning module. In the 15 course of this transfer, both sides of the semiconductor wafer

are sprayed with water at least once, wherein the sgngcgnductor wafer is preferably held in a manner
lying horizontally or in a vertically upright manner. It is"particularly preferred to transport the
semiconductor wafer with the aid of a robot 20 system gripping it at the edge to an acceptance station
and to deposit it there, to spray it there with water in accordance with step a) of the method, and then
to transport it feres to the firsticledningamoduleawith tike pidedfethaybbot system. The sprayihg of the
side surfaces withawvaterqueferabhslasts not 25 less than 1 s and not more than 10 s. If the time period
is shorter than 1 s, then this detrimentally affects the efficiency of the method, and if it is longer than 10
s, then this is detrimental to_the productivity of the method. 30 The pressure at which water is sprayed

onto the side sUffaces of the s& ?coﬁﬁﬁ&%? WEFEFHA 158 ToursE B 5tdp ) 6T theFRetREE f$ haF more
than 1000°Pa FEG frfbary Sff\iféhresstrs atthis pointdathe vadthodsisthigher athere 4 e risRief surface
defects being caused by the highérigressure whesihedds-freshly polished@and therefore sensiive
slemiconcfuctobwaéari@ %@Meiwi‘g%mmhﬂgigh&%t%pﬁ gfjgﬁt&&%r&ﬂot!ﬁeﬁ%fw%lsmy@%w wul
cleaning later. -3 Steps h)to d).of the met od are.prefer carrie tin the first cleaning module.
Step b) of the %aetﬁod co,mprislestgleanﬁr?g% t%g ,%mh%%dﬁg%%rg \r/lv%feri%)téﬁt\"7lvrfejérhgrol:ti";[tLllri?1 ?()Sllegré: With

supply of watet - The rofers Breterabilhavie B SpoRGRSice coVérivg confpodd 6P aTNAstic REeH as

polyvinyll&icolitt riwithavRich tHe erficohtdctealaterccomestifito tantastrdering bleaning. iRGtating
brushes are alsosstiitadte.. Tise senmiconductos wafenisipreferabiysbeld 10 aesticalty upright:ang, rotated
about Ir? centef, dt;gjnggai%%a%%%@t- SieR bérzlpfghe f@etE&@Q %rﬁgrap&e@é&f 99% @?értk;lép #%&@nd nfot
more than 30 s..|f the time perjod is shorter tha s, t this detrimentally, affects the gefficiency o
the method, ang if %’is Ion%er t(lethSOgse,tthlerpletﬁ?saﬁgetﬁr%%ﬁﬁ'f] o %éeprgdl%t?\ﬁ?yng?/ thé ?netf 5d. Step

¢) of the meth8§ coRpriddsisprayity ife SRRIET AL of fhesert@nduiticr wafet Sitith BAdddeous
solution édntaiting hydrspehiiticrideandetlgdstomesindactant. The

Step <) of the method comprises spraying the side surfaces of
the semiconductor wafer with an aguecus solution containing
hydrogen fluoride and at least one surfactant. The
20 semiconductor wafer is preferably held wvertically upright and
rotated about its center during this treatment. Step c¢) of the
method preferably lasts not less than 20 s and not more than 30
$. If the time pericd is shorter than 20 s, then this
detrimentally affects the efficiency of the method, and if it
25 is longer than 30 s, then this is detrimental to the

productivity of the method.

The concentration of hydrogen fluoride (HF) is preferably 0.5
to 1.5% by welght, and that of the surfactant i1s preferably
30 0.015 to 0.03% by weight. Consideration is preferably given to
surfactants which centain one or more acid groups and

accordingly form an agueous solution having a pH of less than
7.

35 The pressure at which the agueous solution is sprayed ontc the
side surfaces of the semiconductor wafer in the course of step
¢) ¢f the method is not more than 70 000 Pa (0.7 bar) and
preferably not less than 40 000 Pa (0.4 bar). If the pressure



20 semiconductor wafer is preferably held vertically upright and rotated about its center during this
treatment. Step c) of the method preferably lasts not less than 20 s and not more than 30 s. If the time
period is shorter than 20 s, then this detrimentally affects the efficiency of the method, and if it 25 is
longer than 30 s, then this is detrimental to the productivity of the method. The concentration of
hydrogen fluoride (HF) is preferably 0.5 to 1.5% byT/veﬁgﬁt, and that of the surfactant is preferably 30
0.015 to 0.03% by weight. Consideration is preferably given to surfactants which contain one or-more
acid groups and accordingly form an aqueous solution having a pH of less than 7. 35 The pressure at
which the aquebus-sdlsitiem is:sprayed batorthrehside surfacieshef-thesemiconducterwafes in the course
of step c) of theumethed igdwatsneredhan70-00Q £ (Qnkhar)poad preferablynotlessthan, 40,900 Pa
(0.4 ban). If the prasaure, gt this.point Jn dbg metho 1s fiaher, ihere is theisk,ofsurface defects being
caused when the sémiconductor wafer is spraye _Wl%h the aqueous solution, which surface détects

T P ,

can no longer b&¥&moVad bgleé‘fggﬁfﬁgk?éfteﬁlliaﬁ{élﬁf%s%ﬁr‘é% 100 5 IWSthE cFeSiRg rémaing®
incompleté. Steprd) Sfhecreiide onTPHsSES sprayify Hee side surfaces of the semiconductor wafer
with water. The semiconductor wafer is preferably held vertically upright and rotated about its center
10 during this treatment. Step g ofthe, methadipraferably last ﬂ%}leci‘?ethéﬁd]es andaotigorethan 10
S. If the time p@ﬁigd 4%43’1%%@999@%0% tIhen this:g, detgment to the rE).rodugtivi@/ of the method. 15

$ ) er W% . W& ef. h% Semicon ua og waégr.l%
The pressure at which water Is_sprayed onto the side surfaces of the sefmiconductor wafer inthe

course of steppcf)eit’é_eﬁ%ﬁtﬁ'@ﬁré1 367000 Phif0. 2 Bai it the st 580 86 1AE point i Shesrétvd is
higher, th€re i§'#ié Tigk of SErface defests beingradsedbWhem ¢henssimiconauetenrwaler is sprayed with
water, 20 whiclosurface defects tan rodonger e remened bycleaning letey. time period is

longer than 10 s, then this is detrimental to the productivity
of the method.

15 The pressure at which water is sprayed onto the side surfaces
of the gemiconductor wafer in the course of step d) 1s not more
than 20 000 Pa (0.2 bar). If the pressure at this point in the
method 1s higher, there is the risk of surface defects being
caused when the semiconductor wafer is sprayed with water,

20 which surface defects can no longer be removed by cleaning
later.

Step e) o©f the method is preferably carried ocut in a second
cleaning module. It comprises dipping the semiconductor wafer

25 into an agueous alkaline c¢leaning solution. The semiconductor
wafer 1is preferably held vertically upright and rotated about
its center during <this treatment. The cleaning solution
preferably has a temperature of not less than 50°C and not more
than 60°C. It contains an alkaline compound, preferably

30  tetramethylammonium hydroxide (TMAH) and, if appropriate,
hydrogen peroxide (Hp0,). The concentration of the alkaline
compound 1is preferably in the range of 0.1 to 0.4% by weight,
and that of hydrogen peroxide is preferably in the range of 0.7
to 1.5% by weight.

35
Step &) of the method preferably lasts not less than 40 s and
not more than 60 s. If the time period is shorter than 40 s,

then this detrimentally affects the efficiency of the method,



Step e) of the method is preferably carried out in a second cleaning module. It comprises dipping the
semiconductor wafer 25 into an aqueous alkaline cleaning solution. The semiconductor wafer is
preferably held vertically upright and rotated about its center during this treatment. The cleaning
solution preferably has a temperature of not less than_50C and not more than 60C. It contains an
alkaline compound, preferably 30 tetramethylammonium hydroxide (TMAH) and, if appropriate,
hydrogen peroxide (H202). The concentration of the alkaline compound is preferably in the range of
0.1 to 0.4% by weight, and that of hydrogen peroxide is preferably in the range of 0.7 to 1.5% by
weight. 35 Stepr€) dffthetméthobprsferabiptasts not lédssthah40ss anddwtmoee thidn 80 stifethe time
period is shorter shar 40:s tHhenzthis.detriroratally affects the efficiency of the method, and if it is
longer than 60 s, then this is detrimental to the productivity of the method. Steps f) and g) of the
method are pre erably carried out in ?aﬂ%iﬁ% cleacrﬁg module. Stgg rf;g{ the methog comtpri.ses cleaning

the semiconductor wafér t?éi\?ve%h o ting rofers wi h%ﬂ%pl’f/roef water: Yhe Toiters prce)FerabLf)l/ Have a

sponge-like caverity Edfrifosed 384 6%plastic such as polyvinyl alcohol, with which the semiconductor
wafer comes into contact during cleaning. Rotating brushes are also suitable. The semiconductor

wafer is preferably. hetd vestically aiprightard retated:ahaut is cestenduringdhis treatment.Step f) of

the method preferably lasts, ot less than. 15 10,5 andnot mere than 30:, If the time period.ig shorter
than 10 s, then tlﬁ detrlme%%ag%/a%[TIect the eff|C|enC)6of the method, and if it Is longer than 30 s, then
uctiv

this is detrimental 16 the Bro ty-of e metho 20%Siep gy of 178 TRethdd COMIHSES spraying the
side surfates Bf-fie-sémicoiidiictoPRAETELRith idteP " Phe sErfiordictdr Wafe SR Breterdbiy hald
vertically upright &evd rotatesl about itscoerntet ddomgribisdiestmiang.. Skepcg)-prefetably tasts aot less
than 5 s and ngt saorestheiQ s. If thestime-parod i, sherter thaie® is preferably held

vertically upright and rotated about is center during this

treatment. Step £} of the method preferably lasts not lesgs than

15 10 s and not more than 3C s. If the time pericd is shorter than

10 s, then this detrimentally affects the efficiency of the

method, and if it is longer than 30 s, then this is detrimental

to the productivity of the method.

20 Step g) of the method comprises spraying the side surfaces of
the semiconductor wafer with water. The semiconductor wafer is
preferably held vertically upright and rotated about its center
during this treatment. Step g) preferably lasts not less than 5
s and not more than 10 s. If the time periocd is shorter than 35

25 s, then this detrimentally affects the efficiency of the
method, and if it is longer than 10 s, then this is detrimental
to the preductivity of the method.

Step h) of the method comprises drying the semiconductor wafer
30 in a drying module. A drying module in which drying is effected
in the presence c¢f isopropancl vapor 1is particularly preferrsd.
The drying lasts preferably not less than 45 s and preferably

not more than 65 s.

35 The method according to the invention is suitable for cleaning
semiconducter wafers composed of silicon, in particular those

having diameters in the range of 200 to 450 mm.



25 s, then this detrimentally affects the efficiency of the method, and if it is longer than 10 s, then this
is detrimental to the productivity of the method. Step h) of the method comprises drying the
semiconductor wafer 30 in a drying module. A drying module in which drying is effected in the
presence of isopropanol vapor is particularly prefer[e%. The drying lasts preferably not less than 45 s
and preferably not more than 65 s. 35 The method according to the invention is suitable for cleaning
semiconductor wafers composed of silicon, in particular those having diameters in the range of 200 to
450 mm. Example 1: Semiconductor wafers composed of silicon were subjected to chemical
mechanical pdlistited and:cleaned after the polishing process in the manner according to the invention.
The 5 efficiencyef the.method was faasifesteshitsthe numbesafiparticlesmeasied-en e to

semiconductorwafers, prigiio-packaging,and sending.iosthe. custamer. fa the case pthall of £

semiconductor wafers examined, not more than S(Partigles havmog a maximum linear exten%o more
grOFess bq =] ma?ner accor l%%) ' th% lnvent}on. ha
than 37 nm were found. 10 In a Comparative fashion, semiconductor Wafers were also Cleane

according-to efStahtia?d Pietlitid. IhtRe EEdEBfithe S sefAEIIEICtBRs widfersthe E6¥rE&FondNg
number of pantiglkesiwassn thvezangeof 15110 20045 BxamplenZuntorder te Show thezimportance of the

surfactant during-stepi )y afirat ang aisecond araup af sepiicenduciorwafers wergsubjected to

chemical mechapical.palishing and.cleaned. Fach.group.comprised 40 semiconductar wafers,
composed of %IHCOH. 20 The cleanlnghof the second group directly after the pollshlnr% process was

effected according 6 thie MVEATIGN. THe cieaning of the” irst' §ioup diftered thdfeffSmemardyi i that the
surfactaftfwad BispensetfhiR uting stépL)i Fhe clEé&Réd SBRIESRAUCtSR ivdfers WeFe subjetdted to a
final cleaning 25«ormspondingitoithetprior art @rdiexaminedifer thelpresbace: of paritlesthandng a

size of 40 nm gegreateduFigs:d ans=2 show mapsofthe pasticlesfoungea the-front side, svherein

each map indi‘gggeslmecggéalrgwg particles found on the polished front sides of the semiconductor
wafers of the respective group

15 Example 2:
In order to show the importance of the surfactant during step
c), a first and a second group of semiconductor wafers were
subjected to chemical mechanical polishing and cleaned. Each
group comprised 40 semiconductor wafers composed of silicon.
20 The cleaning of the second group directly after the polishing
process was effected according fto the invention. The cleaning
cf the first group differed therefrom merely in that the
surfactant was dispensed with during step ¢). The cleanead
semiconductor wafers were subjected to a final cleaning
25 corresponding to the prior art and examined for the presence of
particles having a size of 40 nm or greater. Figs. 1 and 2 show
maps of the particles found on the front side, wherein each map
indicates the tetal of the particles found on the polishad
front sides of the semiconductor wafers of the respective group
30 of semiconductor wafers. The comparison of fig. 1 and fig. 2
shows that the number of particles found on the front side of
semicenductor wafers cleaned according to the invention {second
group, fig. 2) was significantly lower than the number found in
the case ©f the semiconductor wafers not cleaned according to
33  the invention (first grecup, fig. 1).



30 of semiconductor wafers. The comparison of fig. 1 and fig. 2 shows that the number of particles
found on the front side of semiconductor wafers cleaned according to the invention (second group, fig.
2) was significantly lower than the number found in the case of the semiconductor wafers not cleaned
according to 35 the invention (first group, fig. 1). Example 3: In order to show the importance of the
pressure during step c), a third and a fourth group of Semiconductor wafers were 5 subjected to
chemical mechanical polishing and cleaned. Each group comprised 10 semiconductor wafers
composed of silicon. The cleaning of the fourth group directly after the polishing process was effected
according to the invention. The cleaning of the third group differed therefrom merely in that the 10
aqueous solutirlgEiagsstep ¢) was sprayed onto the side surfaces of the semiconductor wafers at a

pressure of 100,000 Ra. A sogiespopding presswe of 60-009 Pawas sef forcleaningthe, )

. P Sy :
semlconductogwatfgrisr fth%f urgh group. he cleaned semiconductor, wafers were subjected to a final

cleaning 15 corresponding 1o the prior art and éxamined for t @emﬁr%%%%%gto?rparﬁ%%esrﬁaviﬂﬁrae size of
40 nm or greaféP FGS 28 and 4 SheRimaps Bf thé phafidlesTouhtloh thedréhnt Side Wiereffeédich map
indicates the totalwf threepartictesifolfid eathedrontsides efthersemicondsetdr wafers of the: .

respective gromp=0f 20:samiconsitictor avafers:tkheseomparson of fig. 3 andfig: Yeshoys hatthe

pumber of parfielgsound.an the Jont.side al.segyeanduetaryiafers, gieaned aceording Ig e Jnvention

(fourth group, ig. 421\1Nas %%nrigcamlw lower than the number found in the case of the semiconductor
ng

wafers not cleaned according fo 2% t%léqny%ﬁﬁ(f)ﬁr(ﬁ%rd GIGAS ™) FEHOY patBnt Efins £ method
for cleantig a 3eHAE8Aduttor-Wafdt cotnposad 6P <©) was sprayed onto the side

surfaces of the semiconducter wafers at a pressure cf 100 000
Pa. A corresponding pressure of &0 000 Pa was set for cleaning
the semiconductor wafers of the fourth group. The cleaned
semiconductor wafers were subjected to a final cleaning
15 corresponding to the prior art and examined for the presence of
particles having a size of 40 nm or greater. Figs. 3 and 4 show
maps of the particles found on the front side, wherein each map
indicates the total of the particles found on the front sides
of the semiconductor wafers of the respective greup of
20  semiconductoer wafers. The comparison of fig. 3 and fig. 4 shows
that the number of particles found on the front side of
semiconductor wafers cleaned according to the invention {fourth
group, fig. 4) was significantly lower than the number found in
the case of the semiconductor wafers not cleaned according to
25 the invention (third group, fig. 3}.



silicon directly after a process of chemical mechanical 5 polishing of the semiconductor wafer,
comprising the following steps in the order indicated: a) transferring the semiconductor wafer from a
polishing plate to a first cleaning module, wherein both side surfaces of the semiconductor wafer are
sprayed at least once with water at 10 a pressure of nat more than 1000 Pa in the course of the
transfer; b) cleaning the semiconductor wafer betweén rotating rollers with supply of water; c)
spraying the side surfaces of the semiconductor wafer with 15 an aqueous solution containing
hydrogen fluoride and a surfactant, at a pressure of not more than 70 000 Pa; d) spraying the side
surfaces of th&@3&RiEoRdaAM? wafer with water at a pressure of not more than 20 000 Pa; e)
dipping the semiconductor wafer into an agueous alkaline 20 cleaning solution; f) cleaning the

semiconductor wafer,betwaensrotating reliers;with supply ofwater: -g)-snraying the semicgnductor

wafer with water;ﬁrg:d nh) %r%i:ré% ttle serép' oenducéor w%foecrégS 2.'I;> me th%c:jL gglclalrré%%gnnglé:l;rln 1,
wherein steps%J) 10 d) are carried out in the first cleé:hlng module, step e? is carried"SUt' it 'd Seécond

cleaning ModdlE€ afd t8pSh arftfg) arel CARREEFSaTin'a it clEaRmG MmbbElet 3D FThedrelsod as
claimed in claift¢rsr dlaimiiz wirsiein theiicated:

a) transferring the semiconductor wafer from a polishing

plate to a first cleaning module, wherein both side surfaces of

the semiconductor wafer are sprayed at least once with water at
10 a pressure of not more than 1000 Pa in the course of the

transfer;

b) cleaning the semiconductor wafer between rotating rollers

with supply of water;

c) spraying the side surfaces ¢f the semiconductor wafer with
15 an aguecus solution containing  hydrogen flucride and a

surfactant, at a pressure c¢f not more than 70 000 Pa;

d) spraying the side surfaces of the semiconductor wafer with

water at a pressure of not more than 20 000 Pa;

e) dipping the semiconductor wafer intoc an agueocus alkaline
20  cleaning sclution;

£) cleaning the semiconductor wafer between rotating rollers

with supply of water;

g) spraying the semiconductor wafer with water; and
h) drying the semiconductor wafer.

25
2. The methced as claimed in claim 1, wherein steps b) to d)
are carried out in the first cleaning module, step &) is
carried out in a second cleaning module, and steps f) and g)
are carried cut in a third cleaning module.

30
3. The metheod as claimed in claim 1 or claim 2, wherein the
semiconductor wafer is held wvertically wupright and rotated
about its center during steps b) to g).

35 4. The method as claimed in any of claims 1 to 3, wherein

steps b) to g) are carried out within a time period which for
step b) has a length of not less than 10 s and not more than 30
s, for step c) has a length of not less than 20 s and not more



semiconductor wafer is held vertically upright and rotated about its center during steps b) to g). 35
4.The method as claimed in any of claims 1 to 3, wherein steps b) to g) are carried out within a time
period which for step b) has a length of not less than 10 s and not more than 30 s, for step c) has a
length of not less than 20 s and not more than 30 s, fqr step d) has a length of not less than 1 s and
not more than 10 s, for step e) has a length of not less than 40 s and not more than 60 s, for step f)
has a length of not less than 10 s and not more than 30 s, and for step g) has a 5 length of not less
than 5 s and not more than 10 s. 5. The method as claimed in any of claims 1 to 4, wherein not more
than 360 s elapsefroth tlansferfingthe sémidarfduttdranafel frof thetpdlishing-plte in accordance
with step a) untilt1Gdheccamptetipn of drying the semiconditcter wafesin aggonglanceanith stepmh). 6.

The method ag¢laimegddn any qfclaims,1 1o agwherein the.dded semicandyctarywater is-disgharged
after a cycle tlpe of J%% not more than s 1. The nh thodsgs clalmeg in.any of clalms ]hto 6, whereln

the cleaned semlcon uctor wafer h as a (fameter |n e range 6t 200" mm to 450 Fhm?
length of nct less than s and not more than 10 s.

5. The method as claimed in any of claims 1 to 4, wherein not
more than 360 s elapse <from transferring the semiconductor
wafer from the polishing plate in accordance with step a) until

16 the completion of drying the semiconductor wafer in accordance
with step h).

€. The method as claimed in any of claims 1 to 5, wherein the
dried semiconductor wafer is discharged after a cycle time of
15 not more than 75 s.

7. The method as claimed in any of claims 1 to 6, wherein the
cleaned semiconductor wafer has a diameter in the range of 200
mm to 450 mm.



