Sawi ng strip and nethod for sinultaneously cutting off a nultiplicity of
slices froma cylindrical workpiece using the sawing strip 5 The invention
relates to a sawing strip and to a nethod carried out using this saw ng
strip for sinultaneously cutting off a multiplicity of slices froma
cylindrical workpiece, in particular a workpiece consisting of

sem conductor material, the workpiece and a wire frane of a wire saw
performng, with 10 the aid of a feeding device, a relative novenent
directed perpendicular to the longitudinal axis of the workpiece, by which
t he workpi ece is guided through the wire frame. Sem conductor wafers are
general ly produced by a cylindrical, 15 nonocrystalline or polycrystalline
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the aid of a wire saw. 20 The nmin congone ts of these wire saws include a

machi ne frame, a feeding device and®y R 0ol , which conprises a frane
made up of parallel portions of wire. The morkplece is fixed on what is
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which the workpiece 1s guided through the wire frame.

Semiconductor wafers are generally produced by a cylindrical,
15 monocrystalline or polycrystalline workpiece of the
semiconductor material being divided up into a multiplicity of
semiconductor wafers simultaneocusly in one operation with the

aid of a wire saw.

20 The main components of these wire saws include a machine frame,
a feeding device and a sawing tool, which comprises a frame
made up of parallel portions of wire. The workpiece is fixed
on what 1s known as a sawing strip, generally by cementing or
gluing it on. The sawing strip is in turn secured on a

25 mounting plate, in order to clamp the workpiece in the wire
saw. Various types of sawing strips are disclosed in
USs 6035845, The sawing strips according to the prior art are
distinguished by a substantially rectangular cross section, one
side of the sawing strip being adapted to the cylindrical form

30 of the workpiece by a concave curvature.

The wire frame of the wire saw is generally formed by a
multiplicity of parallel portions of wire, which are clamped
between at least two wire guiding rollers, the wire guiding
35 rollers being rotatably mounted and at least one of them being
driven. The portions of wire generally belong to a single,
endless wire, which is guided spirally around the roller system

and is unwound from a supply roller onto a take-up reller.



driven. The portions of wre generally belong to a single, endless wre,
which is guided spirally around the roller system and is unwound froma
supply roller onto a take-up roller. 2 During the sawi ng operation, the
feedi ng device brings about an oppositely directed relative novenent of the
portions of wire and of the workpiece. As a consequence of this feeding 5
novenment, the wire, to which a sawing suspension is applied, works its way
through the workpi ece, formng parallel sawing gaps. The saw ng suspension,
which is also referred to as slurry, contains particles of hard naterial,
for exanple of silicon carbide, which are suspended in a liquid. A saw ng
10 wire with fixedly bound particles of hard material may also be wused. In
this case, pllcag$on of sawnnglsuspen5|on i, not necessary. Al that is
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on necessary. All that is needed is to add a 1liguid cooling
lubricant, which protects the wire and the workpiece from
overheating and at the same time transports slivers of

15 workpiece out from the cutting gaps and away.

The production of semiconductor wafers from «cylindrical
semiconductor material, for example from single crystal ingots,
places high requirements on the sawing method. It is generally

20 the aim of the sawing method that each sawn semiconductor wafer
has two faces that are as planar as possible and lie parallel
to each other.

Apart from the variation in thickness, the planarity cf the two
25 faces of the semiconductor wafer 1s of great significance.
After the dividing up of a semiconductor single crystal, for
example a silicon single crystal, by means of a wire saw, the
wafers produced as a result have a wavy surface. In the
subsequent steps, such as for example grinding or lapping, this
30 waviness can be partially cor completely removed, depending on
the wave length and amplitude of the waviness and con the depth
of the material removal. In the worst case, even after
polishing, remains of this waviness may still be detected on
the finished semiconductor wafer, wherxre they have adverse
35 effects on the local geometry. These waves are present to
varying degrees at different locaticns on the sawn wafer.
Particularly critical here i1s the end region of the cut, where

particularly pronounced waves can occur and, depending on the



the wave |l ength and anplitude of the waviness and on the depth of the
material renoval. In the worst case, even after polishing, remains of this
wavi ness may still be detected on the finished sem conductor wafer, where
t hey have adverse 35 effects on the | ocal geonetry. These waves are present
to varying degrees at different |ocations on the sawn wafer. Particularly
critical here is the end region of the cut, where particularly pronounced
waves can occur and, depending on the 3 kind of steps that follow, may also
be detectable on the end product. It is known from DE 102005007312 Al t hat
the wave in the end 5 region of the cut that occurs in sawi ng processes

according t qzinah%fprsit@Fsarthaics £BR1 5§ CURGYL | X195 0PouURERdct dhidiesfagge b gl 1 Ces
whi ch have been cut off fromthe ends of the cylindrical workpiece. In the
middl e of tR&E°HFkpiece (in the axial direction) on the other hand, the
cut-off slices have virtually 10 no waves in the end region of the cut.
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this workpi 88EX2PREERUEE WAFaILeRT PReAWSRA iy sthgpsgving suspension was

identified as a cause of the wave produced at the end of the
sawing process. According to DE 102005007312 Al, therefore,
the amcunt of sawing suspension applied teo the wire frame is
15 reduced, and as a result the waviness of the sawn semiconductor
wafers in the end region of the cut 1is reduced. However, it
has been found that this measure is not adequate to satisfy the

increasing requirements for the local geometry.

20 The object was therefore to reduce still further the local

waviness produced in the end regiorn of the cut,

The object 1is achieved by a sawing strip 1 for fixing a
substantially cylindrical workpiece 2 when cutting off slices
25 from this workpiece 2 with a wire saw, the sawing strip 1
having a first face 4, which is concavely curved perpendicular
to its longitudinal direction and is intended for connecting to
the workpiece 2, a second face 5, which lies opposite the first
face 4 and is intended for connecting to a mounting plate, and
30 two side faces 6, 7, which connect the first face 4 and the
second face 5, the two edges 8, 9 of the sawing strip 1 at
which the side faces 6, 7 meet the first face 4 being at a
distance a from each other, an imaginary line 10 on the first
face 4 marking its minimum distance d from the second face 3,
35 and the side faces 6, 7 being at a distance b, measured at the
height of the line 10 and perpendicular to the distance d,

wherein the distance b is less than the distance a.



having a first face 4, which is concavely curved perpendicular to its

| ongitudinal direction and is intended for connecting to the workpiece 2, a
second face 5, which |ies opposite the first face 4 and is intended for
connecting to a nounting plate, and 30 two side faces 6, 7, which connect
the first face 4 and the second face 5, the two edges 8, 9 of the saw ng
strip 1 at which the side faces 6, 7 neet the first face 4 being at a

di stance a fromeach other, an imaginary ine 10 on the first face 4
marking its mnimumdi stance d fromthe second face 5, 35 and the side faces
6, 7 being at a distance b, neasured at the height of the line 10 and
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15 on it. FPEEtR 523‘~“§H Wa9t he ’é}r%slé“@@éﬂi)@nl%fu%?dsaw ng strip according to
the invention with a cylindrical workpiece fixed on it. 20 Figure 3

represengs @hétfﬂééﬂgi%ﬁligogggéifﬁgh QE Eg%erggyégf below on the basis of

figures:

Figure 1 shows the cross section of a sawing strip according
to the prior art with a c¢ylindrical workpiece fixed

15 on it.

Figure 2 shows the cross section of a sawing strip according
to the invention with a cylindrical workpiece fixed
on it.

20

Figure 3 represents a statistical comparison of the results
with respect to the waviness in the sawing-out region
when a sawing strip according to the prior art is
used and when a sawing strip according to the

25 invention is used.

A sawing strip is an elongate strip which is produced from a
suitable material, for example from graphite, glass, plastic or
the like, and is intended for fixing a workpiece during the
30 wire sawing process. A sawing strip according to the prior art
is distinguished by a substantially rectangular cross section,
but the face which 1is intended for fixing the c¢ylindrical
workplece has a <concave curvature corresponding to the
workpiece, so that the form of the sawing strip is adapted to
33 the form of the workpiece. According to the invention, in a
way similar to according to the prior art, the fixing of the
workpiece on the sawing strip is preferably performed by
cementing or gluing it on. The adaptation to the form of the



with respect to the waviness in the sawi ng-out region when a sawing strip
according to the prior art is wused and when a sawing strip according to the
25 invention is used. A sawing strip is an elongate strip which is produced
froma suitable material, for exanple fromgraphite, glass, plastic or the
like, and is intended for fixing a workpiece during the 30 wire saw ng
process. A sawing strip according to the prior art is distinguished by a
substantially rectangul ar cross section, but the face which is intended for
fixing the cylindrical workpiece has a concave curvature corresponding to
the workpiece, so that the formof the sawng strip is adapted to 35 the

formof the workpiece, According to the invention, in . a, way simlar to
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7. The two concavely curved perpendicular to its longitudinal direction

and 1s intended for connecting to the workpiece 2. Lying

opposite the first face 4 is a second face 5, which is intended

for connecting to a mounting plate (not represented). The

15 faces 4 and 5 are connected by two side faces 6, 7. The two

edges 8, 9, at which the side faces 6, 7 meet the first face 4,

are at a distance a from each other. 1In the central regicn of

the first face 4, a line 10 can be defined, running in the

longitudinal direction through all the points on this face that

20 are at a minimum distance d from the second face 5. Expressed

another way, this line 10 runs in the longitudinal direction

(i.e. parallel to the 1leongitudinal axis 3 of the workpiece

connected to the sawing strip) where the sawing strip 1 has the

smallest thickness, this minimum thickness being synonymous

25  with the distance d. The line 10 lies at the location at which

the wire frame leaves the workpiece 2 at the end of the sawing

process. A further dimension that is characteristic of the

sawing strip is the length b of a line which intersects the

line 10, is perpendicular tc the distance d and the end points

30 of which lie on the side faces 6, 7. Expressed another way, b

is the distance between the side faces 6, 7, measured at the
height of the line 10.

A sawing strip 1 according to the invention (Figure Z2) is
35 distinguished by the fact that the distance b is less than the

distance a.



edges 8, 9, at which the side faces 6, 7 neet the first face 4, are at a
di stance a fromeach other. In the central region of the first face 4, a
line 10 can be defined, running in the |longitudinal direction through all
the points on this face that 20 are at a m ninum di stance d fromthe second
face 5. Expressed another way, this line 10 runs in the |ongitudinal
direction (i.e. parallel to the longitudinal axis 3 of the workpiece
connected to the sawing strip) where the sawing strip 1 has the small est

t hi ckness, this mininum thickness being fynonynous 25 with the distance d.
The Iine 10 lies at the location at which the wire frane | eaves the

wor kpi ece 2 _at the eng of%gh sawi. ng eproc,ess. A further dinension that is
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points 30 ofy whi chyl kegonsLhe,side faces 6, 7. Expressed another way, b is
the di stance between the side faces 6, 7, neasured at the height of the
line 10. A sawing strip 1 according to the invention (Figure 2) is 35
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wavi ness in thé sawl ng-out region. 1t Is not clear on what this effect is
based. HlweFéringneuf oFF8hfhg observat "Bh Was2Fmd@® iMathethtoupSEedt the

i nvestigati @aseaarri Réwoudr,i NthONFeClbinyv bhstheation was made in the
course of the investigations carried out in connection with the
present invention:

15 During the sawing operation, sawing suspension 1s applied to
the wire frame. The porticens of wire transport the sawing
suspension at high speed in the direction of the workpiece and
into the sawing gaps, where it displays its abrasive action.
As soon as the wire frame penetrates into a sawing strip

20 according to the prior art, which has a substantially
rectangular cross section, it can be observed that some c¢f the
sawing suspension 1is flung back far in the direction opposed to
the movement of the wire by the impact with the straight side
faces of the sawing strip, some of the sawing suspension that

25 1s flung back again hitting the portions of wire of the wire
frame that are running in the direction of the workpiece. By
contrast, when sawing into a sawing strip according to the
invention, it is observed that some of the sawing suspension is
flung back substantially vertically upward, but not in the

30 opposed direction, by the impact with the sloping side faces of
the sawing strip. The sawing suspension flung back onto the
wire frame possibly causes uneven application of sawing
suspension to the portions of wire or uncontrolled lateral
deflection of the portions of wire in the longitudinal

35 direction of the workpiece. It 1is conceivable that the
reduction in the waviness in the sawing-out region is
attributable to the extensive elimination of this effect.

However, other explanations are also conceivable.



present invention: 15 During the sawi ng operation, sawi ng suspension is
applied to the wire frane. The portions of wire transport the saw ng
suspensi on at high speed in the direction of the workpiece and into the
sawi ng gaps, where it displays its abrasive action. As soon as the wire
frame penetrates into a sawing strip 20 according to the prior art, which
has a substantially rectangular cross section, it can be observed that sone
of the saw ng suspension is flung back far in the direction opposed to the
novenent of the wire by the inpact with the straight side faces of the

saw ng strip, sone of the sawi ng suspension that 25 is flung back again
hitting the portions of wire of the wire frane that are running in the
direction of the workpiece. By contrast, when sawing into a sawing strip
accordi ng t dhehesavensitaap iacdaydibger ved thivat isoemetioh t he sawifregably
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el imnationToe tides eoff edte sioiveyestrip heccexpiamattioonshar énadsttion is

concei vabl e.pa%t; FREa SAM J1 5HchigR 026 CoR &l %ﬁkqntgh%lmvgnga PThd Ssxgrg%g%@@' y
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a planar faG@e cutting-off of slices from the workpiece. The sawing strip
according to the invention may, however, also be used when
using a sawing wire with bound particles of hard material, to

15 which a liquid cooling lubricant is applied with the aid of at

least one nozzle unit.

A nozzle unit refers to all the nozzles which apply sawing
suspension or cooling lubricant to the wire frame on one side
20 of the workpiece. A nozzle unit may for example be an elongate
slot~shaped nozzle running parallel to the axes of the wire
guiding rollers and to the axis of the workpiece, which is
preferred. If a number of such nozzles are provided on one
side of the workpiece above the wire frame, these nozzles
25 together form a nozzle unit. A nozzle unit may also comprise a
preferably linearly arranged row of individual nozzles, this
row running parallel to the axes of the wire guiding rollers
and to the axis of the workpiece and each nozzle having for
example a round cross section and applying sawing suspension or

30 cooling lubricant to a portion of wire of the wire frame,

If a sawing suspension is used, it is preferred to reduce the
flow of the sawing suspension at the end of the cut, as
disclosed in DE 102005007312 Al.

35
It is likewise preferred to increase the temperature of the
sawing suspension over the last 10% of the cutting distance, in
order to reduce the viscosity of the sawing suspension and



The use of the sawing strip according to the invention is particularly
advant ageous when working with a sawi ng suspension 10 containing particles
of hard material, which is sprayed onto the wire frane with the aid of at

| east one nozzle unit during the cutting-off of slices fromthe workpiece.
The sawing strip according to the invention may, however, also be used when
using a sawing wire with bound particles of hard material, to 15 which a
liquid cooling lubricant is applied with the aid of at |east one nozzle
unit. A nozzle unit refers to all the noZzl es which apply sawi ng suspension
or cooling lubricant to the wire frane on one side 20 of the workpiece. A
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The best effect is achieved by a combination of the use of a
sawing strip according to the invention with an increase in the
temperature of the sawing suspension and simultaneous reduction

15 of the flow of the sawing suspension at the end of the cut.
Examples

In order to investigate the effect of the use of the sawing
20 strips according to the invention, a considerable number of
cylindrical pieces of monocrystalline silicon ingot with a
diameter of 300 mm and a length of 80 mm t¢ 355 mm were cut by
means of a commercially available four-roller wire saw into
slices with a thickness of approximately 930 pm. A sawing
25 suspension which contained particles of hard material,
comprising silicon carbide, suspended in dipropylene glycol was
applied to the sawing wire. At the end of the cut, the amount
of sawing suspensicn was reduced, as described in DE
102005007312 A1l. In half of the sawing operations, a sawing
30 strip according to the prior art (comparative example) was used
and in the other half a sawing strip according to the invention

{example} was used.

On each of the silicon slices or wafers produced in this way,
35 the waviness was determined in the sawing-out region. Waviness
refers tc dimensional deviations ({peak to wvalley) in the
spatial wavelength range of 2 mm to 10 mm, without the



the sawi ng suspension is preferably increased by up to 20 K over the | ast
10% of the cutting distance. 5 The cutting distance is the distance covered
altogether in the workpiece by the wire frame during the entire cutting
operation, that is to say the entire feeding displacenment in the workpiece.
In the case of workpi eces which have the form of a circular cylinder, the
cutting distance corresponds to the 10 dianeter of the workpiece. The best
effect is achieved by a conbination of the use of a saw ng strip according
to the invention with an increase in the” tenperature of the saw ng
suspensi on and sinultaneous reducti on 15 of the flow of the saw ng

suspensi on t end of .the cut. | es Ip.order to |nvest| ate the

ef fect of t%&euﬁ]szrgeo t e ‘Sawi n c%p% rips ac@(r)lrdl ﬁaw%%g gr’if)f’onls
consi der abl @eﬁaﬁﬁ@ra%fth%waﬁﬁd Pcan ¢f ddes cofthphotirstsngel. | ne silicon ingot
with a dianeter of 300 rrmand a length of 80 mmto 355 rrmwere cut by

nmeans of a ggmr‘gg%naelsl %bl aggmr]‘l ou(__)ru-tr orle er W [e saw @/n %gﬁﬁ wth a
t hi ckness of "appf oxi na é1 y sawi ng 25 s%speer?sﬂméﬁe fe *'8i' ned
particles of hard material, corrprl SI ng silicon carbide, suspended in

di propyl ene rgky&ehsiBsng amid afk tind Iﬂ%a%@%ﬂ@ M foe Atrittheqend tRf at Pgi sut,

t he anount f saw suspgl |on was reduced, as des CI’I bed.in %
102005007318 ACSBAT AT 5 ﬁ@cia\){ﬁeﬁ&%bﬁ?ats BR8TS a '9R% P30t r Fpont

accor di ng teidheapdiare afrqr (tcb@rrpaaat Byde exdamplee pivascusedfemnd lisngthdedt her

hal f a saw Rgest ithR accadi amd Oaﬁ@ethQV%@%\komld@ewkﬁé \é@ﬁlé@@dwa@r each
of the sj I|c n sllgles or waf ers produc he wavi ness was

det ermi ndd AP Re "2&wi HgSout YHEgi%nt? V\g(}? n8§§tl’?%\l@¥§e?ﬁl%ﬁ‘ mERE? &HR| the
devi ati ons (pebkrt @fvatiheyyaifart he Thpattuakinaveliergthonangdeot Zomthe 10

Mm W thout gP€ction of the relative movement between the workpiece and
the wire frame during the wire sawing operation. In this
process, the distance between the sensors and the front or rear

15 side of the silicon wafer 1is measured and recorded every 0.2
mm. The surface roughness in the spatial wavelength range of <
Z mm is eliminated by a lowpass filter (Gaussian filter).
After these steps, the evaluaticn curves for the front side and
the rear side of the silicon wafer are available.

20
To determine the waviness in the sawing-out region, a window of
10 mm in length is then allowed to run over the last 50 mm,
seen in the cutting direction, of each of the two evaluaticn
curves for the front side and the rear side (rolling boxcar
25 filtering). The maximum deviation (peak to wvalley} within the

window is referred to as the waviness at the location of the
center of the window. The greatest of all waviness on the
front side and the rear side, determined over the last 50 mm of
the evaluation curves, 1is referred to in the following
30 comparative example and in the example as the waviness of the

sawing-out region.
Comparative example
35 Symmetrical sawing strips according to the pricr art were used,

the distances a and b (see Figure 1) each being 170 mm and the
thickness d being 14.5 mm. Altogether, approximately 1000



9 thickness variation conponent. The sawing-out region is defined as the

| ast 50 mm of the cutting distance. The waviness in the sawi ng-out region is
determ ned as follows: 5 The neasuring head of the neasuring device, fitted

with a pair

side and one for the rear side of the silicon wafer), is guided over the

of capacitive distance neasuring sensors (one for the front

front side and the rear side of the silicon wafer 10 along the |line running
in the cutting direction through the center of the wafer. The cutting

direction refers to the direction of the  relative novenent between the
wor kpi ece and the wire frame during the wwre sawi ng operation. In this

process, the distance between the sensors and the front or rear 15 side of

the silicon f; i u a d 2 h e
Mafiebni $afBasuLede 'EQOEEEQ(E ef gxggygghapg“etlnl %a%gﬁgé‘%yog

roughness in the spatial wavel engt
| owpass fil t&¥ F@ﬂg

for the front side and the rear side of the silicon wafer are avail abl e.
To determ neg tRgwaviness in the saw ng-out region, a w ndow of

range o I mnate

| ength is then allowed to run over the last 50 nm seen in the cutting

directioﬁ, of each of the two eval uation

rear side (rSgimhmengidboXcadwXg fsttigrd ndcorhagnaxsi e devieation (peakato

valley) wt

the center o
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The results of these measurements were statistically evaluated.
The statistical evaluation is represented in Figure 3. The
waviness W, of the sawing-out region is plotted in um on the x
axis. The accumulated frequency P of the occurrence of 0 to 1
is plotted on the y axis. Curve 11 shows the result of the
comparative example, curve 12 the result of the example. The
curves respectively indicate what proportion of the silicon
wafers at most have the waviness Wp of the sawing-out region
that is indicated on the x axis. So, for example, Figure 3
reveals that only approximately 35% o¢f the silicon wafers
produced according to the comparative example (curve 11) have a
waviness of the sawing-cut region of at most 10 pm. On the
other hand, however, approximately 80% of the silicon wafers
produced according to the example {curve 12) have a waviness of
the sawing-out region of at most 10 pm. Bltogether, it 1is
evident from the fact that curve 12 is shifted significantly to
the left in comparison with curve 11 that the waviness of the
silicon wafers produced according to the invention is
considerably less than that of the silicon wafers produced
according to the pricr art. Furthermore, the steeper slope of
the curve 12 reveals that it was possible to reduce the spread
of the waviness of the sawing-out region in compariscn with the

prior art.

The application range of the invention extends to all sawing
methods in which c¢ylindrical workpieces are divided up into a
multiplicity of slices by means of a wire saw and with a sawing



Conparative exanple 35 Symmetrical sawi ng strips according to the prior art
were used, the distances a and b (see Figure 1) each being 170 mm and the

t hi ckness d being 14.5 mm Al together, approximtely 1000 10 silicon wafers
were produced in this way and the wavi ness of the saw ng-out region was
determ ned as prescribed above. Exanple 5 Symmetrical sawi ng strips
according to the invention with a = 170 mm b = 114 mmand d = 14.5 mm were
used. Altogether, 1likew se approximately 1000 silicon wafers were produced
in this way and the wavi ness of the sawt'hg-out region was 10 deternined as
prescri bed above. The results of these neasurenents were statistically
evaluated. The statistical evaluation is represented in Figure 3. The

wavi ness V\ASBFP?IP‘I%I%V\PFIQH%MSUYP@&I18H i @961 ot Rd *PASPmdNPEAR EeEFesxiE The
accunul at edpllaeguencyakd ofe thev odegreencé eohvineéss 1ofi sti optedthacns tdwee y

axi s, QUIve o Shoe. e Gavkhe 0bn [1E pCORELEL YEFXAUP!he GUBUELL0d Ne

result of the exanpl e curves respectl vely“indicate proportion of
the silicon® vve?fe§‘|l§°3fiu%%¥ Havers helfawekédsn oﬁltlﬁéoga\)ﬁaﬁﬁrﬁut r&i on 20
that is sndteahedcgnihtieixalXi $s Sm Heor vedamptend Fagumeadingevaalts tHeat
onl'y apprOthﬁf{ﬁp%/e %aQ;fe tah%uﬁhLéﬁpi]alvl%%'i%cuﬁépdgfﬁéjs asce%%%”gcéf’tah*he

conparative exa of the sawi ng-o6uf region of
at nost 10 Pd’lﬁwl‘%% f@trhélxaﬁ‘aﬁﬂ OW,&onaﬁgme@f}}ag@%aapl%% K9 licon
waf ers 25 pltbdul:mbmcemdlfagewbém exaapeei{rurve 12) have a wavi ness of
the sawi ng-out region of at nost 10 pm Altogether, it is evident fromthe
fact that curve 12 is shifted significantly to the left in conparison with
curve 11 that the wavi ness of the



silicon wafers produced according to the invention is 30 considerably |ess
than that of the silicon wafers produced according to the prior art.
Furthernore, the steeper slope of the curve 12 reveals that it was possible
to reduce the spread of the waviness of the saw ng-out region in conparison
with the prior art. 35 The application range of the invention extends to
all sawing nethods in which cylindrical workpieces are divided up into a
multiplicity of slices by neans of a wire saw and with a sawing 11
suspensi on being supplied, and for which®a high degree of planarity and a
| ow degree of waviness of the products are inportant. The invention is
preferably used for, the production of sem conductor wafers, in particular
silicon waf BrEenyftadmss  m "cylindrical” is to be understood as neaning t hat
the workpieces have a substantially circular cross section, certain
devi ations, ;forpe Lentaiio o] 0 I li,ed . _Lhe latera
aforpexample off
surface, being |nnaperfa$. ﬁg ?£Lt5%€_%f%ﬁﬁ%:gl§u§g§%ﬁﬁ%&l§tf%%l?§f%?%ﬁ
fixing a subst aftikaiarecyld) ndhiadal cuttdprpicdée si2yeahdsoButhifagvetkrsidces
fromthis workpiEcewith (2) wiké hsaw\Vi tRe SaMiyitdesSaw NPl St rapigl)a havidg a
first face (4),hich,js vely I e | C .t l.ongi tudi na
direction and i§¥?%tgﬁhbd%?ggﬁcggné%gfﬁgg%g E?ﬁgg%obéﬁé%%%“?ﬂ)f éxggg%hd
face (5), whichltESUsppasi e rechécri pee fldcelqtOndedd f&r i APRMRIEd Norto
connecting to acHd watkfier@ ploate.a addchdo facde (Eacewhfbh 7)esWBpghscannect
the first face (4 h cond fac ) h dge ) .of the
sawi ng strip (1§h%1%3g?%h%€§§ s@@e %E%eg§(é?tgn§eém%0% qx%neg%ing e’
10 mounting plate, and two side faces (6, 7)), which connect
the first face (4) and the second face (5), the two edges
{8, 9) of the sawing strip (1) at which the side faces (%,
7) meet the first face {(4) being at a distance a from each
other, an imaginary line (10) on the first face (4) marking
15 its minimum distance d from the second face (5), and the
side faces (6, 7) being at a distance b, measured at the
height of the line (10) and perpendicular to the distance

d, wherein the distance b is less than the distance a.

20 2. The sawing strip as claimed in claim 1, wherein the
relationship 0.5'a < b < 0.96+a applies.

3. The sawing strip as claimed in «claim 1, wherein the
relationship 0.6+a < b < 0.75+a applies.

25
4., A method for simultaneously cutting off a multiplicity of
slices from a substantially cylindrical workpiece, the
workpiece, connected to a sawing strip, and a wire frame of
a wire saw performing with the aid of a feeding device a
30 relative movement directed perpendicular to the

longitudinal axis of the workpiece, by which the workpiece
is guided through the wire frame, wherein a sawing strip as

claimed in one of claims 1 to 3 is used.

35 5. The method as claimed in claim 4, wherein the workpiece is
connected to the sawing strip by cementing or gluing it on

before beginning to divide it up.



7) neet the first face (4) being at a distance a fromeach other, an
imaginary line (10) on the first face (4) marking 15 its m ni num di stance d
fromthe second face (5), and the side faces (6, 7) being at a distance b,
nmeasured at the height of the line (10) and perpendicular to the distance
d, wherein the distance b is less than the distance a. 20 2. The saw ng
strip as clainmed in claiml, wherein the relationship 0.5a < b < 0.96a
applies. 3. The sawing strip as clained in claiml, wherein the
relationship 0.6a < b < 0.75a applies. 25°4. A nethod for sinultaneously
cutting off a nultiplicity of slices froma substantially cylindrical

wor kpi ece, the _workpiece, connected,to saw trip, and a_wire frane of
a wre saw erf%}?‘?ﬁrﬁ%%dt % aéfnagof‘naef%ré‘?ﬁ ﬁ%gd%\?ilg‘é 4 399 ar atfeeein
movenent directete perpeniifowd aks t eprdyed |Whngi taudiavdingaxduspehsibe, welrkpi ece,
by which the workpi 868 JastquidedokNhHGMMINE W1 & sRABeqd WRRT §1 i GuRAW N
strip as clained.in _one of clains 1 to 3 is used. g‘te 5. The t hod 3as
clained in claif%d ki&refhlt H%l WBFkpt B85S | 87€ c IS Ced bt t HE XS n%‘%tri p
by cementi ng orcgituinggoiftt operbefwre beginning to divide it up. 13 6. The
method as clained in either of clains 4 and 5, wherein the wire frane is
sprayed with a sawi ng .suspension, which contains particles of hard terial
suspended i d-a TRYUITEROdmath ARE™MEA 01RO Pedst?iiTe hd2zI% UﬁFfeb‘hr? t he
5 cutting-off opsustnadnre7ofThéenebhoog asuspaisied iz dmerehsedl apvesr 4the 6,

wherein the tepperatyyr e rotnt heus@amNgistgpension is increased over the

| ast 10% of the cutting distance.





