Met hod for Ginding Sem conductor Wafers The present invention relates to a
met hod for grinding sem conductor wafers. 5 Sem conductor wafers are
produced according to the prior art by a plurality of process groups: a)
produci ng a nonocrystalline sem conductor rod (crystal 10 growth) b)
slicing the rod into individual wafers ("wafering”, "saw ng") c) nechani cal
processing d) chem cal processing 15 e) chem cal - nmechani cal processing f)

optionally coating |tjplicity of furfher st , S as cl eani ng,
obrting. measur i ng NaRPaschBer R ndlingk SeRieaRRTar FREHR, dee ths. 20
The group of nechani cal processing steps conprises rounding the wafer edge
and pl anarizing the wafer surface by neans of nechanically abrasive steps
whi ch r oy @ rresrt alnves: e walget epuimdi ngud shadrfdedyoindbyd gri ndi ng or
polishing, for .e aqplezﬁjth round or band-shaped tools. The planari zi ng of
the waf e W&R?QQ%F' CHYTEY out "in batch", i.e. for a plurality of wafers
si nulst aneousl y, by so-called 30 | apping with free abrasive using a | apping
suspension ("slurry") or as a single-wafer process by grinding with bound
abr asi vedenicqniueiae wiifelhgee iediepd mierpdiome &9 dg’l%fplfh%r art by

sem condaucptlodrm‘tey[ éf g}(g(ceedsgygwss: of a vacuumin a wafer 2

a} producing a monocrystalline semiconductor rod (crystal
10 growth)
b) slicing the rod into individual wafers ("wafering",
"sawing")
c) mechanical processing
d) chemical processing
15 e) chemical-mechanical processing

f) optionally cocating

A multiplicity of further steps, such as cleaning, sorting,
measuring and packaging steps, are carried out besides this.

20
The group of mechanical processing steps comprises rounding the
wafer edge and planarizing the wafer surface by means of

mechanically abrasive steps which remove material.

25 The edge rounding is carried out by grinding or polishing, for

example with round or band-shaped tools.

The planarizing of the wafer surface is carried out "in batch",
i.e. for a plurality of wafers simultaneously, by so-called

30 lapping with free abrasive using a lapping suspension
("slurry") or as a single-wafer process by grinding with bound
abrasive.
In the case of single-sided grinding, one side of the

semiconductor wafer is fixed by means of a vacuum in a wafer



carrier ("chuck"), and the other side is processed by a grinding disc
coated with grinding abrasive. If both sides of the wafer are intended to
be ground, the processing of the two sides of the sem conductor wafer is
generally carried out 5 sequentially. Batch doubl e-sided grindi ng nethods
are also enployed, with |apping kinematics in which there is bound abrasive
or abrasive applied onto coatings (cloth) onto | arge working discs facing

10 one anot her, between, which tq&%se i conductor wafers argeground on both
sides asCiFi%e cadiok" ) agihgtihi P PR TP patt i RFPSeSF92ePY 0 move in gui de

cages. |@rﬂﬁ&’fﬁ%t@i§@r&@é’@e@ WEEH | 1 Rl g 0006 9EPARL T Y 96tk hei dospspcessed
waf ers, a sinultaneous doubl e-sided grinding nethod ("double disc

gri ndi ngthe DBFex savé t Entendeld BP He Oggound, Atheli grdéosesing ppbcehsi bigo
sequence_whi ch _involves . a regripding ste "ypughi ng: foll owed by
one or irees o (Wit Bt S RS ik o Mt LY o ERige o0t
("flattesddgentidonyersely, US 6,066,565 describes the use of the DDG net hod

in a two-stage process with doubl e-sided pregrinding and a doubl e- sided
fine grinding. This requires two machi nes and cl anpi ng 25 the workpi ece a
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bei ng cl anped only once. This neans that the generally required
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doubl's. SPHEd ARG et e T T Q9 S Phel EnBTeE L e e e i e 8 ana
on both sides as in the case of lapping while being partially

free to move in guide cages.

In order to achieve a particularly good geometry of the
15 processed wafers, a simultaneous double-sided grinding method

{"double disc grinding"”, DDG) is often used.

EP 1 049 145 Al discloses a processing sequence which involves
a DDG pregrinding step ("roughing"), followed by one or more

20 (sequential) single-sided fine grinding steps ("flattening").

Conversely, US 6,066,565 describes the use of the DDG method in
a two-stage process with double-sided pregrinding and a double-
sided fine grinding. This requires two machines and clamping

25 the workpiece a plurality of times.

DE 101 42 400 Al discloses a method which is carried cut with a
simultaneous double-sided grinding machine and is characterized
in that it comprises only a single processing operation with

30 the workpiece being clamped only once. This means that the
generally required pre-processing and fine processing
("roughing” and "flattening™) take place in a single integrated
processing step. Also described is a simultaneous double-sided

grinding method, using a workpiece retainer which holds and



noves the sem conductor wafer virtually w thout constrained guiding
("free-floating process”, FFP). In the case of sinultaneous doubl e-sided
grinding, which is 5 also described for exanple in EP 868 974 A2, the

sem conductor wafer is processed sinultaneously on both sides while
floating freely between two grinding discs nounted on opposite collinear
spindles, and is guided substantially fgee fromconstraining forces axially
bet ween a water cushion (hydrostatic principle) 10 or air cushion

(aerostatic principle) acting on the front back sides nd.is.radially
br event AP Y oRr Tl T o M4 Ses el B A RO e U e BT 1A ot e
ring or duyiditly vi'Ufiede-f Bsh8dng pokesSesshe sEm conduct or wafer rotates about
its synmmetry axis during the grinding. This rotation is driven by 15

friction toaqls engaging on the front and back sides, via a "potch finger"
whi ch engadd® i5REh O | THIY HPR et e beivtidpd Juindingrighioh b2 ts which

par tisal |1 Shciasedddie A Ofn HETREe ITL Y erail i Sliyeodu R0 2004

005 702 &I di scl oses a net ho or pro ing a semconductor wafer,
conpri siwefetouls e st ckesk ant | sidinbt afedusel y semisoridusides wafiele i hlodwi Thg t he

sem cond i S ground, énitgﬁil coarsel y and subsequent]y, finely on
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coarse grinding and the Tine grinding and tthe grinding tool is brought to
engage wiedces |aadh bsgaretivwddry a ematign nglstolst attydwestatthargy ecipben cour se

grin@in to find grinding. Dﬁﬁao.2004.005 702 A%%furthernnr descri%es a
devi e 10 dHe CHHURE o| TPTF OHS T WP TR E) R KpTBCEe Lot 1§19 t wo
doubl e spidl £5de£AENIM 1 SaHidANEY SidvSPidyl Br SN df Bha O Er tissbespi ndl e, an
instrunment for |oading and unloading the workpiece and a

loosely by a thin circumferential guide ring or by individual

radial spokes. The semiconductor wafer rotates about its

symmetry axis during the grinding. This rotation is driven by

15 friction tools engaging on the front and back sides, via a
"notch finger" which engages in an orienting reference "notch",

or by friction belts which partially enclosed the semiconductor

wafer circumferentially.

20 DE 10 2004 005 702 Al discloses a method for producing a
semiconductor wafer, comprising double-sided grinding of the
semiconductor wafer in which the semiconductor wafer is ground
initially coarsely and subsequently finely on both sides by a
grinding tcool, which is characterized in that the semiconductor

25 wafer remains clamped in a grinding machine between the coarse
grinding and the fine grinding and the grinding tool is brought
to engage with a load essentially remaining constant when
changing from course grinding to find grinding. DE 10 2004 005
702 Al furthermore describes a device for the double-sided

30 grinding of flat workpieces, comprising two double spindles
each with an inner sub-spindle and an outer sub-spindle, an
instrument for loading and unloading the workpiece and a

workpiece retainer which is arranged between the double



wor kpi ece retainer which is arranged between the double 4 spindles and by
whi ch the workpiece is held free-floating during a grinding step, the
sub-spi ndl es being arranged coaxially and carrying grinding tools for
grinding opposite sides of the workpiece and at | east one sub-spindle of
each 5 doubl e spindle respectively being displaceable axially independently
of the other sub-spindle of the double spindle. During the grinding

processes. . |s Appld o) i99|§r i de d ers) ri ndi ng

met hods,essplltnélgsﬁecessBa?r?)S/w%locﬁigﬁg%z‘f el%(?% gldgnlggf%ofy%ld;g&r) Fﬁrelgpr ocessed
sem condiigtidlg avajeind Méj est &)y, dehondeepbidled She€DNy eat+ongedly used as a
cool ant. Commercial grinding machines, for exanple the nodels DFG540 and

DFG8560 qoacti ader ST YENg 97 ol S cooos plor gl e@ingeoppbsabee for
grinding wafers_wi.th dianeters of . 100 .15 200 nm and 200- 300 respectively,
are equi%pl\;ﬁgfo%—t S WSRO g R % hll%a%"ac%%% Tswgﬂeeﬂg]u?ﬁgﬁa
constanta gl Ao M SalSedf Be 4N & 4514 £4415Pe PRL 1 B Yt e) during the
grindi ng, epe&ﬁ%ng on %%E?(xﬁﬁ%ﬁx tenﬁ%}atdge %cons?ant%y 191/nin for a

t enper atindepdndeassl ¢ hafh 22C, otdoss t suith 4 p Bndl ¢n of iolie ad@@blengpiatiiee of
nore than 22C). Doubl e-sided grinding machi nes are avail able for exanple

from Koyo Machine Industries Co., Ltd. The nodel DXSG320 is suitable for

t he DDG andingof 300, mm wafers. Both vertical,and 25 hog%zonﬁai spi ndl es
are errpl[gVeJdQ S HE I REQFCITRT ) al T ARt 57 i i Y P 0Bt 29 Fhese
grindi ng; 1R sy &381esi INehs® gt hadiddavetba®dn! ¥ M & mébesgdge apd conbi ne

a rapid forward feed rate with little heat production. The main difference
i s the awflerthmlgitingdind ecowf eand obetlpe quessesised $éxbdohgudBohydrostatic
pressure pads on both sides in a_transport ring. |
wafer. Water or deionized water is conventionally used as a
coolant. Commercial grinding machines, for example the models
DFG8540 and DFG8560 ("Grinder 800 Series"} from Disco Corp.,
which are suitable for grinding wafers with diameters of 100-
15 200 mm and 200-300 mm respectively, are equipped on the working
side with a vacuum unit which ensures a constant coolant flow
rate of 1 or 3 1/min (= litres per minute) during the grinding,
depending on the coolant temperature (constantly 1 1/min for a

temperature of less than 22°C, constantly 3 1l/min for a

20 temperature of more than 22°C).

Double-sided grinding machines are available for example from
Koyc Machine Industries Co., Ltd. The model DXSG320 is suitable
for the DDG grinding of 300 mm wafers. Both vertical and

25 horizontal spindles are employed in combination with special
diamond grinding tools. These grinding tools are designed so
that they cut only with the edge and combine a rapid forward
feed rate with little heat production. The main difference is
the wafer holding. The wafer to be processed is fixed by

30 hydrostatic pressure pads on both sides in a transport ring.
The wafer is driven merely by a small nose which engages in the
notch or in the flat. Stress-free holding of the wafer can be

ensured in this way.



The wafer is driven nerely by a small nose which engages in the notch or in
the flat. Stress-free holding of the wafer can be ensured in this way. 5
JP58143948 describes a nethod for cooling in single-sided grinding machines
and the way in which the coolant is applied onto the wafer surface to be
processed. 5 JP2250771 teaches to detergine the coolant flow rate and,
dependi ng on a neasured grinding tenperature, to increase it rapidly in
order on the one hand to keep the grinding tenperature within a
predeterm ned tenperature range and on the 10 other hand al so to keep the
anount of PE®D4 39U 8 Udesichibas Na methivdr Eani cedliryein khnddebkddetded
grindi ng nachi nes, the process coolant conventionally_ energes fromthe
centre dﬁr%¢dﬁ@ﬂ|m%¢hgﬂ¢%o$n@nﬂhelﬂaYslﬂths%brtbﬁ cgotpatgiBnaprdicdet h by
means of the e cool ant throughput can be regul ated by

entrléu T
keepi ng TR ¢ T o%??g?%eafo SePPBrRFSYat ue. This regulating may be

carrised out electronlcally by means of a suitable neasuring device and
actuators or by nechani cal neans 20 (pressure reducer). US2001/ 025660 AA
pr oposesIPz2 HNT 1 ot e aelads nec Wie ke ngl pagaljenendlant nE3oandabachnde i dl e/ set up

times ("active" and "idle" nodes)  of the grinding nmachine automatically on
the gri rdePRNGHRS P, 3 Beasdred geyufing Fﬁ@PQB%FHﬁ? f FewiPErE8agecHEdi ngl y.

AL the SEatian o A NS 3eL B, tLHE She 600hapL LLa |sorsducadngr entirel y

stopped 0 8 % equén eased peri urin the setup

time, @emlsérﬁawfé ogiehigna og)ré\d@wrm&ﬁé@l eéfpefAt Sreaghhg¥eantvba the
econonlcal use of cool ant conpared wth the
10 other hand also to keep the amount of coolant used at a minimum

required level.

In double-sided grinding machines, the process coolant
conventionally emerges from the centre of the grinding tool and
15 1is transported to the grinding teeth by means of the
centrifugal force. The coolant throughput can be regulated by
keeping the coolant flow rate at a setpoint value. This
regulating may be carried out electronically by means of a
suitable measuring device and actuators or by mechanical means

20 (pressure reducer).

US2001/025660 AA proposes to monitor machine working/engagement
times and machine idle/setup times ("active" and "idle" modes)
of the grinding machine automatically on the grinding machine,

25 and to regulate the coolant flow rate accordingly. At the start
of the setup time the coolant flow is reduced or entirely
stopped, and it is subsequently increased periodically during
the setup time, i.e. the introduction of a new workpiece. This
achieves more economical use of coolant compared with the

30 solutions likewise known in the prior art, namely to keep the
coolant flow rate constant even during the machine idle time. A
certain coolant flow rate at least towards the end of the setup

time seems to be advantageous, since the grinding machines



30 solutions |ikew se known in the prior art, nanely to keep the cool ant
flow rate constant even during the nachine idle tine. A certain cool ant
flowrate at |east towards the end of the setup tinme seens to be

advant ageous, since the grinding machines 6 conprise for exanple sensors

whi ch react extrenely sensitively to tenperature differences. US 5113622 AA
proposes tenperature detectors on the cgolant in- 5 and outflows. The

di fference between the tenperatures at the inflow and the outflowis

t her eby g hned. . Thi.s rature i f.f e I8 J e . indicate the
anount o%%ggrgeg gf%)err at e p%ﬂ% :eerﬁ1 % Ottk{ir’e wgthl Cfnhd %ﬁ\ega%ccb ye xtsca%‘i%\egq? n%leorE sg:bﬂclggé n]t t he
cool ant tfd awmpeatas ared dinef ediesgigzat i on of heat. In order to keep the 10
tenperature of the GaAs wafer to the processed below a particular target

tenperature, and to avoid fracture or warp due to residual therma

Stressegs CAIRSHOnNdl ?%g&g%;%sstﬂfg@eqfat&gée A A | W il & d S HoPgred as

a function of the con erm ned anmounts of heat. 15 The net hods
knows i mricheyirfilemwsar tThehetidffermeriaey ddatevesirt Hére Hesgy meg: urhes taempdraat ur e of

t he wor kpi ece constant or_hel ow a_  target val ue .and ingreasing the cool ant
[1ow 1 atBcloRNnGE Ot L Ciong e Lo R HE Gudiatin T o SR RA T4 e or
two targalr Fedlned ues. i riidlRo WHEGRAthe tHd Amdldt WS it aledn desol ve
at the application date, consist in workpieces ground with one and the

sane gridwdiing ttde drvidigiai fherterkingurifrdce addagds , thhiatp 12814 npldwes
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t oolipserénge ddthfe R Nthd @Wdrey wafer to the processed below a
particular target temperature, and to avoid fracture or warp
due to residual thermal stresses, corresponding regulation of
the cooclant flow rate is proposed as a function of the
continuously determined amounts of heat.

15

The methods known in the prior art therefore involve either
keeping the temperature of the workpiece constant or below a
target value and increasing the coolant flow rate accordingly,
or setting a constant cocolant flow rate with one or two target

20 values.

Problems, which the prior art was not able to resolve at the
application date, consist in workpieces ground with one and the
same grinding tocol having different surface damages, which

25 implies non-constant grinding conditions, and also the lifetime
of grinding tools (in this context, the person skilled in the
art also refers to grinding tool service life) being rather
unsatisfactory even when a constant coolant flow rate and
therefore supposedly sufficient cooling of the workpiece and

300 the grinding tool are meant to be ensured.

It was an object of the present invention to achieve more
constant grinding conditions and an improved type of cooling in

grinding machines



unsatisfactory even when a constant coolant flow rate and therefore
supposedly sufficient cooling of the workpiece and 30 the grinding tool are
nmeant to be ensured. It was an object of the present invention to achieve
nore constant grinding conditions and an inproved type of cooling in
grinding nachines 7 The object of the present invention is achieved by a
nmet hod for grinding sem conductor wafers, the sem conductor wafers being
processed so as to renove material on one or both sides by 5 neans of at

| east one grinding tool, respectively with supply of a coolant into a

contact Tiedi S et WeL Nt e SERé SOME UTARENt WW6r e s adch 1 e @t bl €aShe OREd OF bAdI NY
tool, characterized in that the coolant flow rate is respectively selected

as a fur@¥inthing semigoRdNeECt om Fehi ghte ofenirondusikast vahergrbatingg t ool
and 10 teggﬁ_lé%%%’%é&‘.”éo flow g a%&at!lz%e rrﬁé’é’ecygfaf‘soﬁ gcgn&rér”‘di:;;é‘@ht Q?(%Qs nej, gt

decr eas Si ngl e-side a double-sid grindi hg nmachihes’ according

to the presms asf &f elSast abhe §oindiheg BddhDd rdspaccdrdinogwioht Bepphyenti on.
The invention thus preferably relates to a nethod for the single-sided
gri ndi ngPbf2 sedR LUt Hef@rEachordkitdRetHret e SPRLFPARROHST

doubl e'svia. &'%?ér%&‘d{ QE\A}]Q%"EC&E‘QU%EPM &L Sof P32 AL Ec *?ec@aix?iﬁh'é\@”y

preferre ef erably, en using an unwotrn grinding too resh fromthe
factory,tlee cawoantt gf Lowdi ngt ¢ obs hrdiepegdt ivdl ¢ hsslactadi ag & obhin@bios of

respectivel y. det ern ne urj th rindjin rocesses and, the cpolant fl ow
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m ni mum val ue even with
decreases.

Both single-sided and a double-sided grinding machines
according to the prior art are suitable for the method

15 according to the invention.

The invention thus preferably relates to a method for the

single-sided grinding of semiconductor wafers.

20 Methods for the simultaneous double-sided grinding of

semiconductor wafers (DDG) are more particularly preferred.

Preferably, when using an unworn grinding tool fresh from the
factory, a current grinding tooth height of this grinding tool
25 1is respectively determined during the grinding processes and
the coolant flow rate is reduced as a function of the grinding
tooth height determined in this way, although the coolant flow
rate should not fall below a particular minimum value even with
a low grinding tocth height.
30
In contrast to the prior art, the coolant flow rate is thus not

constant or even increased, rather it is reduced.

The Inventors have discovered that only in this way is it



a low grinding tooth height. 30 In contrast to the prior art, the cool ant
flowrate is thus not constant or even increased, rather it is reduced. The
I nventors have discovered that only in this way is it 8 possible to achieve
constant cooling of the contact region between a workpiece and a grinding
tool. The coolant then stops in front ?f the grinding teeth, flows around
themand is turbulated as a function of the height of the grinding teeth in

5th tact 1 th kpi d_t i ndi tool. Th
amount GO L GO Y B CRE T e GORLERS. §5ghom PRRCRFCT e By 1 he

gri ndi NG Otk ESME (w Sk Sk 388d IANPEENAi RN A SHE, BIRE VESE1hhE erRént B€ops
grinding tool. 10 Ceram cally bound di anond grinding teeth are subject to
wear, sbntheent hef hehghgrtdime teendi nbloeetarcend ctikers gndhian

i ncreasing length. of use. The.lnveptors hav i sgovered that in rior
ot oonSPaT L EheT (1 B YR St Ch e et Tbt ST d5 UarRb ettt
gri ndi ngth@otomSadot rédi drache PRSSH btige Wb BHOMOIt atidet per §pnaingseooWhen
provision is sinply nade to keep the coolant flow rate constant. The

I nventors have discovered that it is advantageous to set a 20 higher

cool ant o) r fr f o) t ool s.
When thefgéin I Ng t%%t%éﬁgég%two?g?h%gﬁ%ﬁg%iéggér%%%%%gpa?éﬁi%ﬁﬁ%ﬁ1vaIue,
t he t hr ot 1 shonl thdegsth@tigdotiocdige SO" $whv-s2Df &se t dapiigeent aad the
aquapl aning effect, which would interrupt the grinding process. This

pref er abP§E GbeE i 5L of £ oI SLEPUERE §P%hdi ng machi nes, whereas t he
aquapj aning effect is less

Ceramically bound diamond grinding teeth are subject to wear,
so that the height of the grinding teeth decreases with an
increasing length of use. The Inventors have discovered that in
the prior art, constant cocling of the contact region between a
15 workpiece and a grinding tool is not in fact possible
throughout the period of use, when provision is simply made to

keep the coolant flow rate constant.

The Inventors have discovered that it is advantageous to set a
20 higher coolant throughput for tools fresh from the factory than

for worn tools.

When the grinding tooth height of the workpiece reaches a
minimum value, the throughput should be selected to be so low
25 as to prevent an aquaplaning effect, which would interrupt the
grinding process. This preferably applies for double-sided
grinding machines, whereas the aquaplaning effect is less

critical for single-sided machines.

30 In order to avoid the agquaplaning effect with a continuously
constant coolant flow rate in the prior art, grinding tools
with a critical minimum grinding tooth height have been

replaced.



critical for single-sided nmachines. 30 In order to avoid the aquapl ani ng
effect wwth a continuously constant coolant flowrate in the prior art,
grinding tools wth a critical mninmumgrinding tooth height have been
replaced. 9 Software of the electronic cooling-water flow regul ator ensures
that a current setpoint value of the coglant flow rate for the one grinding
tool, or for both grinding tools separately, is determned via a

par anet erizahl e profile, .conprising a.5 plurality..of sanple .points and
HependemtS m e St (Tt 15 SO T DA GHE S AU EasT ke F1 T P atd Ty
Exanpl e tand Baklerbnt afdtgioitRasiyiveg of e &fdolithdiings teptd et gtie The

t hr oughput is.regulated, preferably by neans of an actuator 10 or by neans
of a prédsure todly 1 f Fetpdithtgnigidiedhiash s cfigest s h e

grindin jght. .T ' ; or:ﬁ&gf ; e reducer

devi ces%aeﬁt%%r%?dy anoam%%%%%tge%&%w&;pﬁ%%lofé’eﬁsu I nlggl?(%;g?\stant cool ant
f 1 owsr atpd una 1 intggwWiatdampl el polihe < wnde e pgridedim @t adth dweimghingftddieh one
grinding tool, or oth grinding tools, is preferahly ascertained after each
wor kpi _eg'@wgstrbéb%_%ﬂoé%?é%l@d?t Foothe A t bl ar tad'tfisT%?aJﬁ met hod
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t hroughout the grinding tool service life omng to constant cooling of the
contact regi on between the workpiece and the grinding tool. 25 It

Further r:ﬁlree rr%\ﬁegq}psu ta%.usa prI e%rllli l%gc ef c{ ,O rB rl?eef. enl%balbyl %3} %eoacncsu ro f an actuator

10 or by means of a pressure reducer, to this setpoint wvalue which
changes with the grinding tocth height. The corresponding
actuator and pressure reducer devices are already known in the
prior art for ensuring a constant cocclant flow rate by
regulation.

15
The current grinding tooth height of the one grinding tool, or
both grinding tools, is preferably ascertained after each

workpiece has been processed.

200 The particular advantages of the method according to the
invention are that constant surface damage is achieved
throughout the grinding tcol service life owing to constant
cooling of the contact region between the workpiece and the
grinding tool.

25
It furthermore prevents aquaplaning from being able to occur
with a low grinding tooth height, or the grinding tool needing
to be replaced prematurely when a particular grinding tooth
height is reached. In the prior art, the device for measuring

30 the grinding tooth height was provided for the purpose of
monitoring the grinding tooth height in order to carry out the
necessary tool replacement immediately when the minimum

grinding tooth height is reached.



with a low grinding tooth height, or the grinding tool needing to be

repl aced prematurely when a particular grinding tooth height is reached. In
the prior art, the device for neasuring 30 the grinding tooth height was
provi ded for the purpose of nonitoring the grinding tooth height in order
to carry out the necessary tool replagﬁﬁent i mredi ately when the m ni num
grinding tooth height is reached. 10 urthernore, a better cooling effect

with a lar rinding tooth height all a |l onger grinding,tqol service
e fovaidmoindis b0 e rerdhindor EhErE wte 5 BA14S' OPHERRE ! de

gri ndi ngrodte Maegof 4 NSO doP ey 118 KPYodhchd pei tadustsies. 10
Here, the two vertically arranged grinding tools are cool ed separately from
one anot¢egralle. different cool ant throughputs are selected for the left
and right grinding tools in the event that the grinding tooth height of the
left grinding tool is less than that of the right grinding tool. 15 The

wat ers f |Ewatiple sets a 100% reference value for the left and right grinding

tools. Inthis exanple, it is 1.5 litres/mnute for a cooling-water
tenperature of 21C, which represents a conventional value according to the

pri or affhe'fbf%%&fﬁg#é}%ﬁgﬁﬁtref§%§£DE§ éf&bﬁﬁiguéﬂdg@dgﬁlﬁdfﬁfp this water

fl ow rate constant. art al ready proposed tuators or

pr essur ena@direer st orhé hBXSGB 20 gt ypeli fgomekdy sadach froe Badhsyriasi ng tool, a
plurality of sanple points of the 25 water flow rate are set ass of the
water flow rate reference value (= 100% as a function of a current

oringy Ngud POt the two vertically arranged grinding tools are cooled

separately from one another, i.e. different coolant throughputs
are selected for the left and right grinding tools in the event
that the grinding tooth height of the left grinding tool is
less than that of the right grinding tool.

15
The water flow rate sets a 100% reference value for the left
and right grinding tools. In this example, it is 1.5
litres/minute for a cooling-water temperature of 21°C, which
represents a conventional value according to the prior art. In

200 the prior art, attempts are usually made to keep this water
flow rate constant. The prior art has already proposed

actuators or pressure reducers on the said grinding machines.

For each grinding tool, a plurality of sample points of the

25 water flow rate are set as % of the water flow rate reference
value (= 100%) as a function of a current grinding tooth
height, i.e. for example a water flow rate which is 60% of the
reference value (= 0.9 Imin™?) for a grinding tooth height of
0.5 mm.

30
The grinding tooth height, which is ascertained separately by
the machine for each grinding tool after each grinding step, is
specified in mm, cf. Table 1. The grinding machine in question

is already equipped on the working side with devices for
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By means of machine software, curves are interpolated between

the parameterized sample points (five sample points in this
example) so that an exact setpoint value for the cooling-water
flow rate can be assigned to each ascertained grinding tooth
height. This setpoint value for the ceooling-water flow rate is
10 given to the in-machine regulator as a target quantity. During
the grinding process, the machine then separately regulates the
two grinding tools to the respective current setpoint value,
The regulating per se is carried out substantially
automatically by means of actuators and pressure reducers.
15

The grinding tools used initially have a grinding tooth height
The water flow rate at the
(100%)

1.5 litres/minute. The minimum coolant flow rate to prevent

of 6.00 mm in the unused state.

start is selected to be 140% of the standard wvalue of

20 aquaplaning effects is 40% of the standard value.



1.5 litres/mnute. The m ninmum cool ant flow rate to prevent 20 aquapl ani ng
effects is 40% of the standard value. 12 Patent Clains 1. Method for
grindi ng sem conductor wafers, the sem conductor wafers being processed so
as to renove material 5 on one or both sides by neans of at |east one
grinding tool, respectively with supply,of a coolant into a contact region
bet ween a sem conductor wafer and the at |east one grinding tool,

char act reFrl zedc that the coolant flowrate is respectively selected as a
functi o P égl g tooth 10 height of the at |east one grinding tool and
this coolant flowrate is reduced as the grinding tooth hei ght decreases.
2. Method for grinding sem conductor wafers according to Claiml1l, wherein a
si ngl e- sli-ded Mt P HreBHingEl N apfEEananctos: t"\f?efest‘éﬂm ddirductor wafer is

ground on g0g; Si.2.0¥ HeANSC0L Be ALl ALNDSLOA! oo3,NeLhad,Lor griading

sem conductor ~“Viaf ers-accor |ng efein grindi ng

machisne i sonsefleadd b3Oht bedeenboondunkobrvwatelehstgbaengrinaihyaneolsl y on
both sides by neans of two grinding tools. 4. The nethod as clained in one
of O ainms IeEBegtiviAérerith SHP@hYceglénFoPﬂéﬁﬁréﬂéol§ FﬁPFP§FI§e§éP§cted

when usi ”Qbﬁ’cwe@fi} EeééhleBﬁdHE‘rélgfr”wg%éi‘déH& taal atalQHFEeBg 'r'iﬂl:i'i gtooth

hei ght of the at | east one tool 'I's respective rnlne durlng
t he grlndlngobrochasesteamdeuhencbhhanthefbomﬂaatefﬂswreapecusvely reduced

as a function of the. grinding.tooth ht determned in this y. 30 5.
Vot hod. accBRRPRGELBSLY SPRRSChRdSSuRer BPACLA CooRRELPHRS Eo0t

10 height of the at least one grinding tool and this coolant

flow rate is reduced as the grinding tooth height decreases.

2. Method for grinding semiconductor wafers according to
Claim 1, wherein a single-sided grinding machine is used and
15 the semiconductor wafer is ground on one side by means of a

grinding tool.

3. Method for grinding semiconductor wafers according to
Claim 1, wherein a double-sided grinding machine is used and
20 the semiconductor wafer is ground simultaneously on both

sides by means of two grinding tools.

4. The method as claimed in one of Claims 1 to 3, wherein a
high coolant flow rate is initially selected when using at
25 least one unworn grinding toeol, a current grinding tooth
height of the at least one grinding tool is respectively
determined during the grinding processes, and the coolant
flow rate is respectively reduced as a function of the
grinding tooth height determined in this way.
30
5. Method according to Claim 3 or 4, wherein the coolant flow

rate does not fall below a minimum wvalue.

6. Method according to one of Claims 3 to 5, wherein a



rate does not fall below a m nimumvalue. 6. Method according to one of
Clains 3to 5 wherein a 13 grinding tool with ceram cally bound di anond
grinding teeth 1is used. 7. Method according to one of Clainms 3 to 6,
wherein a 5 setpoint value of the coolant flow rate is determ ned
electronically as a function of the grijadi ng tooth hei ght by neans of
software, and is adjusted by neans of an actuator or pressure reducer. 10

8. Met hod Lng da tpoLn alue £t ol ant

flowis de§g$ﬁ§%%§ B%gnegngﬁegéf%Q 9 §u$8 3 % n r ane %Pgagggggroflle
conprisingia pkadality of sanple p0|nts and dependent on the grinding tooth
hei ght, of the <coolant flowrate for a previously determ ned grinding tooth

15 height. 9. Method according to one of Clains 3 to 8, wherein current
grindi ng tootf mgcgrgc%oqall}&tpt&grdn%dldygg %glln% a},,ret@a%cer‘\p@élr%q] pfter the end

of each processing step, setpoint value the 20 cdol ant ow are

det esm nedsévpoihvseaguendf nght oovblaet ghlsw aatet hat dseepninedval ue of the

cool ant roY/is ad&usifd segaratel for _the two grlndlng t ool s
electronically a function of the grinding tooth helght by
means of software, and is adjusted by means of an actuator or

pressure reducer,

10 8. Method according to Claim 7, wherein the setpoint value of
the coolant flow is determined by means of the software from
a parameterizable profile, comprising a plurality of sample
points and dependent on the grinding tooth height, of the
cooclant flow rate for a previously determined grinding tooth

15 height.

9. Method according to one of Claims 3 to 8, wherein current
grinding tooth heights on both grinding tools are ascertained
after the end of each processing step, setpoint wvalues of the

20 coolant flow are determined for those grinding tooth heights
and that setpoint value of the coolant flow is adjusted

separately for the two grinding tools.





